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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenMery "buomorus" (mamee - Ouwojorus) Ha
YPOBHE CpeHero ofmiero oopasoBaHus pazpaboTaHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenonaBaHusi yuyeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueil mporpaMMbl BOCIIUTAHHUS.

VYuebnrpiii npeamer «buonorus» yrayonéHHoro ypoBHs u3ydenms (10-11
KJIACChI) SIBJSIETCS OJAHUM W3 KOMIIOHEHTOB IpenMeTHON obnactu «EcTecTBeHHO-
HayuHble npenMerbl». CorimacHo mnonoxenusM OPI'OC COO mnpodunbHbie
yueOHbIe TPEIMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SIBISIOTCS CHOCOOOM
mubdepennmaniuy  oOy4eHHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS U
NpHU3BaHbl OOECHEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o01MM, cpeHUM NMpodecCHuOHATBHBIM U BhICIIUM 0Opa3oBaHueM. B To xe Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE PELICHHE O0PAa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BUBAOLIUX
3a/a4, CBA3aHHBIX C MNpoQopueHTauueld O00yJaromuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM O0JIaCTM HAy4YHOTO 3HAHUs, CBS3aHHOrO C OMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXOJIOTUEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma no yueOHOMy mpenmery "buonorusa" naér npeacraBieHHE O
Henu M 3ajadyax HM3ydeHus ydyeOHoro mpeamera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpejenser o0s3aTenbHoe (MHBApUAHTHOE) IPEIMETHOE COJIEpIKAHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3fellaM MW TeMaM, paclpeielieHne I0 Kiaccam,
PEKOMEHyeT MOCIEAOBATEIbHOCTh HM3YyYEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKA Y4eOHOro mpoiiecca,
BO3pPAcCTHBIX OcoOeHHocTel oOywatomuxcs. B mporpamme 1o Ouonoruu
peaqn30BaH MNPUHIUI MPEEeMCTBEHHOCTH C HM3y4ye€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3zoBaHusi, Oiarojgaps YeMy MPOCMAaTPUBACTCS
HANpaBJICHHOCTh Ha  MOCJEAYIOllee pa3BUTUE  OUOJOTMYECKUX  3HAHWMH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 30pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaromed mnpupogHou cpeae. B
nporpaMme 1o OWOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTHM Y4eOHOro IMpeaMera
«buonorusiy B peanuzammu TpeboBanuit DPIOC COO kK T1UIAHHPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U TMpPEIMETHBIM pe3ylbTaTaM OOy4YeHHUS U B
(OpMHUpPOBAaHMM OCHOBHBIX BHJOB Y4Y€OHO-IIO3HABATEIBHOW  JI€ATEIBbHOCTH
OOy4YaromMxcs MO OCBOCHHUIO COJEpKaHUS OHOJOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CPEIHET0 00111ero 00pa3oBaHuUs.

VYueOnpiii npeamer «buonorus» Ha ypoBHE CpPEIHETO 001ero oOpa3oBaHUS
3aBeplIaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJE W OpPHUEHTUPOBAaH Ha



pacuipenue u yriyOJieHHe 3HaHWM 00y4arolmuXxcsl O KMBOW MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJIOTUH, SMOPHOJIOTMM U OHOJOTHUU Pa3BUTHS,
TCHETHKH, CEJICKITUU, OMOTEXHOJIOT UM, YBOJIIOIMOHHOT'O YYCHHS M KOJOTUH.

N3yuenne yueOHOro mpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE
OPUEHTUPOBAHO HA TMOATOTOBKY OOYYaIOIIMXCS K IMOCIEAYIOMEMY MOJIYYEHUIO
Ouojornyeckoro  oOpa3oBaHMS B  BYy3aX W OpraHU3alMsSIX  CPEAHETO
npodeccruonaabHOro 06pazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIISET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TONYYEHHBIX TIPH HW3YYECHUH  OOyYAFOIIMMHUCS
COOTBETCTBYIOIINX CHUCTEMATHYECKUX pa3J/ieJIOB OMOJOTMH Ha YpPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TOJNYYarOT pa3BuTHe. Tak,
pacIIMpEeHbl W YIIIYyOJIeHbl OWONOTHYECKHWE 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTMYECKHUE CBEICHUS MPUKIIAIHOTO U TOMCKOBOT'O
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIsi MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpamus OWOJOTHMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMUA OOYYAIOMUMHUCS TPH W3YICHHUU
bu3KuKu, XUMHUH, Teorpaduu U MaTEMaTUKU.

CrtpykTypa mporpamMmbl 1o ydeOHOMY mnpenmery "buomorus" orpaxaer
CHUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMHOHHBIA TOAXOABl K W3YUYCHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCs CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEPHBIC JIJIST )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AINH, YBOJIOIMH OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHUus: OMOJIOTMYECKOro pa3HooOpa3usi IutaHersl. Tak, B 10 kiacce
U3Y4alOTCSl OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOW OMOJOTHHM, 3MOPHOJIOTHH U
OMOJIOTUY PA3BHUTHS, TCHETHKU W CEJICKIUH, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTHH, AKTYaIM3UPYIOTCS 3HAHMUS OOYy4YaloIIUXCs MO OOTaHMKE, 300JI0THH,
anatomuu, (usmonoruu uenoBeka. B 11 kmacce wu3ydaroTcs 3BOTIOIMOHHOE
y4eHHE, OCHOBBI IKOJIOTHUHU U yueHue o Ouocdepe.

VYueOnbiii  mpeamer  «buonorus»  Opu3BaH  00ECHEYUTh  OCBOCHHE
00y4arOIIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, WJEH, MPUHIIUIIOB U MPABUI,
JIEXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUN O
CTPOEHWH, MHOTOOOpa3WM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISITNH,
OMOLIEH03a, YKOCUCTEMbI, O BBIJAIOLUIUXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJICIOBAHUAX B OUOJIOTHH, MIPUKIAAHBIX aCTIEKTaX OMOJOrMYeCKUX 3HaHuu. J[is
pa3BUTUS U TOAJEPKaHUS HMHTEpeca OOydarolmuxcs K OWOJOTMU Hapsly Cco
3HAYUTEITHHBIM 00BEMOM TEOPETUUYECKOT'0 MaTepuajga B COAEPKAHUH TPOTPAMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIICHUS U PA3BUTHUS
TOM WIM MHOW 00JIacTH OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pEIIEHUE BAKHEHTITNX OMOIOTHUECKUX U IKOJIOTHIECKUX TPOOIIEM.



Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOa€HHOM YpOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAILHOU
OpraHM3allUM JKUBBIX CHCTEM pa3HOr0 paHra M NOpuoOpeTeHHe YMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B ()OPMHUPOBAHUU HHTEpEca K ONpeaeiaeéHHOW 00JacTh
npodeccuOHaIbHON JIeATEIbHOCTH, CBSI3aHHOM € Ouoyoruen, wiv K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIJISl IPOOJIKEHUSI OMOIOTMYECKOr0 00pa3oBaHusl.

JlocTkeHue 1end Uu3ydeHus ydeOHoro mnpeamera «buomorus» Ha
yrayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPABWIAX, COCTABJISIOINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTIo00pa3uu M OCOOCHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHusM, MonyJsLus, BUa, OUoreoneHos3, ouocdepa); o BbIAAIOMINXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAKOMJIEHHE OOY4YaIOIIMXCA C METOJAMM IIO3HAHUS >KUBOW IPUPOJBI:
UCCIIEIOBATEIbCKUMH  METOJAaMU  OHOJOTMYECKUX HayK (MOJEKYJISIpPHOH U
KJIETOYHOM OHWOJOrMM, HMOPHUOIOTUM W OWOJOTUM PA3BUTHS, TE€HETUKH W
CeNIeKIIMM, OWOTEXHOJOTMUM U CHHTETHYECKOW OWOJIOTUH, TaJCOHTOJIOTHUH,
JKOJIOTMM);  METOAaMH  CaMOCTOSITEIBHOIO  MPOBENEHUS  OMOJOrMYECKHX
ucciefoBaHuii B Jylabopatopun U B npupoae (HaOIOAEHUE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZicHHue OOYy4YaloIIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAaXOAMTb,
AHAIM3UPOBATh M HCIOJIb30BaTh OHOJIOTMYECKYI0 HH(OPMALIMIO; IMOIb30BATHCS
OMOJOTMYECKON TEPMUHOJIOTHENH M CHUMBOJIMKOM; YCTAaHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM M  COIHAIbHO-3KOHOMHUYECKHUMU M  IKOJIOTHYECKUMHU
npo0JieMaMH YE€JIOBEYECTBA; OLEHUBATH IIOCIEICTBHUS CBOEH IEATEIBHOCTH IIO
OTHOIIEHUIO K OKPYKAIOIIEH TPUPOAHOU cCpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPYKAIOIIUX  JIOAeH; OOOCHOBBIBaTH M  COOJIOJATh  MEphI
npodunakTuku MHGEKIIMOHHBIX 3a0071€eBaHUM, MpaBUia MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOM KXU3HEIEATETLHOCTH B UPE3BBIYAHBIX
CUTyallUsIX TNPUPOJHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HAYUYHbIE€ OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYAIOMIMXCS MHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA U COBPEMEHHBIMHU
UCCJIEIOBAaHUAMH B OHMOJOTMH, PEIAEMBIMU €H0 MPOOJIEMaMH, METOJI0JIOrHei
OMOJIOTUYECKOTO UCCJIEIOBAHMUS, MIPOBEICHUS HKCIIEPUMEHTAIbHBIX
UCCIIEZIOBAHUMN, pelIeHUs] OMOOTHYECKUX 3a/1ad, MOJIETUPOBAaHUS OUOIOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTaHUE y 00yYarouuxcsl IEHHOCTHOI'O OTHOUIEHUS! K KUBOW MPHUPOJE B
IEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEIEHHUS B IPUPOJE;
MHTETPAINH ECTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOy4alolMMHUCS ~ KOMIIETEHTHOCTHM B pallMOHAIbHOM
OPUPOJOINOIb30BaHUM (COOMIOICHUE TPaBUJl IOBEJAEHUS B MPHUPOJAE, OXPaHBI
BUJIOB, DKOCHCTEM, OUOC(hEephl), COXpaHEHUU COOCTBEHHOTO 37I0POBBS U 310POBbSI
OKpYXKarolmux Jrojel  (coOmromeHuss Mep nOpoduiakTuku — 3a0oJjieBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATETbHOCTH B YpPE3BBIYAMHBIX CHUTYalUsX
OPUPOJHOTO U TEXHOTEHHOIO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHWA U YMEHUHN B MOBCEIHEBHOMN KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOy4arOIIMMMCS
UHAUBUYaTbHON o0Opa3oBarenbHON TPaeKTOPUH, CIoCOOCTBYIOLIEH
nocieaymnemMy npodecCHOHaTbHOMY CaMOOIPEACICHUI0, B COOTBETCTBHH C
MHIUBHUIYaJIbHBIMH UHTEPECAMHU U MOTPEOHOCTSIMU PErHOHA.

OO6miee yuciIo YyacoB, OTBEICHHBIX HAa U3y4YEHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE CpeJHero oodIero oopa3zoBanus, cocrariser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIeto).

Ot10op opraHu3anMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUS OMOIOTUU
OCYUIIECTBISIETCS ¢ YYETOM CHEU(UKH €ro COAEp>KaHHs W HANpaBJICHHOCTH Ha
OpOAOJKEHUE OMOJIOrMYecKOro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHErO
po¢eCCUOHAIBHOIO U BhICIIEr0 00pa30BaHUsL.

O0s3aTenbHBIM yCIOBUEM MIPU 00YYEHUU OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE
ABIJISIETCSI TIPOBEJICHNE JTa0OpPAaTOPHBIX M NpakTUueckux paboT. Taxxke yuactue
00y4YaromMXcs B BBIMOJTHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEA0BATENBCKUX PaldoT,
TEMaTHKa KOTOPbIX ONpEAeNseTcs y4yuTelleM Ha OCHOBE HUMEIOIIMXCS
MaTepUaTbHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKAHUE OBYYEHUA
10 KIIACC

Conepxanue TpOrpamMebl, BBIAEIECHHOE KYpcusoM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHon uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHasi OUONIOTUs — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouosornu.  buonornueckue Haykd W U3y4aeMble UMM TIPOOJIEMBI.
@yHIaMEHTalbHbIEC, NPUKIAJHbIE W TIOMCKOBBIE HAyYHbIE HCCICIOBAHUS B
OMOJIOTHH.

3naueHue Ouonoruv B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. Ilpodeccun, cBsizaHHble ¢ Ouosnorueld. 3HaueHUE OUOJIOTHH B
NPAKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAUIMUHE, CEIbCKOM XO3SICTBE,
POMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun,
V. I'apsen, I'. Mennens, B. U. Bepuaackuu, W. I1. I1aBnos, . 1. Meunnkos, H.
. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmunpl U cxembl: «CBsi3b OWOJNIOTMU C JPYTUMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBple cucTemMbl Kak TpeaMeT u3ydeHus Ouosioruu. CBOWCTBA KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOrO0 COCTaBa, JUCKPETHOCTh M IEJOCTHOCTb,
CIOKHOCTh M YIHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLIMS,
CaMOBOCIIPOM3BEAEHUE, PA3/IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KJIETOYHBIMN,
TKAHEBBIH, OpraHU3MEHHBIN, MONYJISIHUOHHO-BUJI0BO, AKOCHCTEMHBIN
(OuoreoneHoTu4eckuii), OuocdepHsniii. Ilpomeccel, TPoOUCXOAANINE B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KWMBOTro. JKW3HB Kak ¢opMma CyIecCTBOBAHHMS
Marepuu. Hayku, nzydaroiye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aIUu.

N3yuenne xuBbIX cucteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [IoHsATHe 0 3aBUCHUMOI U
He3aBUCMMOW mniepeMeHHOM. [lmanupoBanme »dkcnepumenra. IlocraHoBka wu
npoBepka rumnore3. HyneBas runores3a. [loHsTre BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yapTaroB. [IpuunMHBI UCKaXKEHUS pPE3YNbTATOB »JKcrnepumeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl U cxembl: «OCHOBHbIE TMpPU3HAKU KU3HWY», «buomornueckue
cucteMmbD», «CBOWCTBAa KUBOW MaTepuU», «YPOBHU OpraHU3alld >KHUBOH
npupoabe», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metoasl
U3YUYEHUS )KUBOU IIPUPOIBI.

OGopynoBanue:  sabopaTopHoe  oOOpyaoBaHWE  JJII  MPOBEICHHUS
HAOJIIOICHUI, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lIcnonp30oBaHME pPA3IMYHBIX METONOB IIPH
W3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAWMHUIIA >KuBoro. Vcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBaHH,
M. Hlneiinen, P. BupxoB). OCHOBHBbIE IOJOKEHHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

MeTtonpl  MOJIEKYJISIPHOM ®  KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomatorpadus, 3MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHIHnanbHOoe
HEeHTpUPYTrupoBaHUe, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Kougoxanvuas mukpockonus. Bumanvnoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBI MHUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI».

OO6opyioBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATLHBIX KIETOK.

IIpakTuyeckass padora «l3ydueHne MeTOAOB KJIETOYHOW OWOIOTUU
(xpomatorpadus, anektpodope3, aubdepeHnraTbLHOE EHTPUGYTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKAN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOpUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBaHUU
KJIETKH, TEIUIOperyyisanuu. MuHepaibHble BEIIeCTBA KJIETKH, UX OHOJIOrHMuYecKas
poJib. POsIb KAaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelecTBa KIETKU. buonornueckne mnoauMmepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OernkoBoi Mosekyibl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas CBs3b. BTopuyHas, TpeTU4yHas, 4YeTBEpTUUYHAS
cTpykTypsl. [lenatypamus. CBoiictBa OenkoB. Knaccudukamus  Oenkos.
buonornyeckue pynkuun 0enkos. /lpuonvl.



VYrneBoasl. MoHOCaxapubl, [ucaxapuibl, OJIUTocaxapuibl U MOJIUCAXapHIbl.
O6mmit 1aH cTpoeHus U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMH yTrII€BOIOB.

Jlunuasl. 'mapopunsHO-ruApodoOHbIe cBOMcTBa. Kitaccudukanus Iunuaos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMU
munuaoB. OOIIre cBOMCTBAa OMOIOTHYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJIYITPOHULIAEMOCTb.

HyxnennoBeie kucnorsl. JJHK um PHK. CrpoeHune HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ipunnun xommuiementapHoctu. I[lpaBuwno Yapradda. Crpykrypa
JIHK — nBoitnas criupanb. MecTtonaxoxaenne u ouonornyeckue ¢pynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekysbl AT®. Makpospruueckue cBsizsu B mosekyie ATO.
buonoruueckue ¢pynkuun AT®. BoccTraHoBlIeHHbIE IEPEHOCYUKHU, UX (DYHKIIMM B
kierke. /J[pyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKuy, nPomeoMuKiu.

CrpykrypHas Ouonorus: OMOXUMHUUYECKHE U OUO(DU3NUYECKUE UCCIIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. MooeruposaHnue
CMPYKMYpsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ouzaiin u
opeanuyecKuil cCunme3s OUOMONEKY U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

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

Juarpammel:  «Pacnpenenenne XMMHYECKMX DJIEMEHTOB B HEKHBOU
npupoje», «PacnpeneneHne XUMHUUECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabmuupel u cxembl: «llepuoanueckass TabaUIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyJbl BOJbI», «BemecTtBa B coctaBe Opranu3MoB», «CTpoeHHe
MOJIEKYJIbl Oenka», «CTpyKTypbl O€NKOBOW MOJEKYIbD», «CTpOEHHE MOJIEKYI
yraeBoaoBy», «CTpoeHHEe MOJNEKyJl JunuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenne Monekysibl ATDOx».

OO6opynoBaHue: XUMUYECKas TOCYla U 000pyAOBaHUE.

JladbopaTopHas padora «OOHapyKeHHEe OETKOB C MOMOIIBIO KaueCTBEHHBIX
peaAKIUIA.

JlabopaTtopHas  paGora  «lccrmenoBaHMe ~— HYKIEUHOBBIX  KHCIOT,
BBIJICTIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumel KJIETOK: JdyKapuoTHyeckas U Mpokapuoruyeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00pa30BaAHUS KIETKU.



CtpoeHue npokapuoTuueckou kiaeTku. Kierounas cTreHka OakTepuil 1 apXe.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

Ctpoenue 151 (GYHKIIMOHUPOBAHUE IYKAPHUOTUYECKOMN KJIETKHU.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BENIECTB 4Yepe3 MIa3MaTUYECKyI0 MEMOpaHy: MacCHUBHBIH
(mudysus, obneru€nnas auddysusi), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). Ilomynmponunaemocts wmemOpanbl. Pabora Harpuii-
KaJIMEBOTO HAcoca. DHJAOLMTO3: MUHOLUUTO3, ¢daronuto3. Dk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH paCTeHUM, TpUOOB.

Hutomma3zma. [uto3omb. IluTockener. [[BmxeHnue nurormiazMbl. OpraHouabI
KieTku. OnHOMeMOpaHHBIE OpPraHOWABl KJIETKH: JHJIOIUIa3MaTHYeCKas CeTh
(OIIC), anmapart T'onblKu, JTU30COMBI, UX CTpoeHue U (yHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAoB KieTKh. CTpOoeHHE TPaHYISIPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [mankuii  (arpaHyssIpHbIM)  SHAOILIA3MATHYECKUI
perukynyMm. CekperopHas ¢pyHKIMs ammapara ['onsmku. Moougurayus b6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILIECTB B KJIETKE. Bakyonu pacTuTenbHbIX KieToK. Knerounsiid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKH:  MUTOXOHJAPUM,  IUJIACTHUJIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocernes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenune U GyHKIMA MHUTOXOHApWUN u Tuiactui. llepBuunsie,
BTOPUYHBIE UM  CJIOXHbIE  IJIACTUALl  (OTOCHUHTE3UPYIOMIUX  JYKAPHOT.
XJOpOIUIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIMX PACTCHUN.

HememOpanubie opranouabl kietku CTpoeHue M (PyHKIUU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKHU. Pu6ocomsl. IIpomescymounvie Qunramenmol.
MuxkpodunamenTsl. Axmunogvlie muxpogpuramernmol. MpllIEUHbIE  KIIETKH.
AxmuHosble KOMNOHeHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KneTouHslit
nentp. CrpoeHue © JABWKEHUE KIYTUKOB M pPECHUYEK. MUKpOTpYOOUKH
muroruiasmel.  Llentpuons. benku, accoyuupoganuvle ¢ MuxpoguiameHmamu u
muxpompybdoukamu. MomopHwie 6enku.

SAnpo. O6onouka sipa, XpOMAaTUH, KapHOIUIa3Ma, SIAPHIINIKU, UX CTPOEHUE U
byakiuu. Snepubiii  O0enkoBbli Marpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B HHTephazHOM siape. dyxpomamun u cemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBI. JlunHamuka s0epHOU 000a0uKu 6 mumosze. AHoephviii
MpPaucnopm.

Knerounsie Bkiatouenusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK HYKapUOT
(pacTUTENHHOM, KUBOTHOU, TPHUOHOM).

JdemoHcTpanuu



[Toptpersi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuuel 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKH», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Snpo», «CTpoeHne NpOKapruOTUYECKOU KIETKH.

OOGopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaaIbHbIX KIETOK.

JlabopaTopHas paGora «lI3yueHHe CTPOEHUS KIETOK Pa3IUYHbIX
OpPraHU3MOB).

IIpakTnuyeckas padora «3ydyeHne cBOWCTB KIETOYHOU MEMOPaHBI.

JlaGoparopuasi padora «lccnenoBaHue Iia3Moii3a M JIEIUIa3MOJIU3a B
PaCTUTENBbHBIX KIIETKaX».

IIpakTnueckass paGora  «3ydyeHue  JABWKEHUS  LMTOIUIa3Mbl B
PACTUTENBHBIX KIIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpaleHie JHEPIUU B KJIeTKe

AccuMUIALINA U TUCCUMIIALINAA — JIBE€ CTOPOHBI MeTabonu3ma. Tunsl ooOMeHa
BEIIECTB: aBTOTPO(DHBIM U rerepoTpodHbI. YuacThe KucIopola B OOMEHHBIX
nporeccax. JHepreruyeckoe oobecrneueHue kierku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeaKIuid KJIETOYHOTO
Merabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUS.
Kodepmentsl. OTnuunst pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakimii OT pa3INYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OPraHUYECKMX BEUIECTB B KieTke. DorocuHTEs.
AHOKCUuceHHbIll U OKcuceHHbll omocunmes y odaxkmepuii. Ceemocodouparoujue
nUSMEHmyvl U NUSMEeHMbl peakyuonHo2o yeumpa. Ponb XJIOPOIUIacTOB B MPOLECCE
dorocunTeza. CreroBas u TemMHoBasi Gasbl. Pomoovixanue, Csz., Cs. u CAM-munuo
@domocunmesa. [lponykTuBHOCTH (GOTOCHHTE3a. BrnusHue pa3nuuHbIX (HaKTOPOB
Ha CKOPOCTh (hoTOoCcHHTE3a. 3HaueHue GOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M UX
UCIIOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIi 3Tan. ['HMKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3bI.

buonornueckoe okucieHue, WIK KIETOYHOE JIbIXaHUE. POib MUTOXOHIpUN B
npoleccax ouonoruueckoro okucienus. Lluknnueckue peakiun. OKUCIUTEIbHOE
dbochopwiupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. llpeumyinecTBa a’poOHOr0 MyTH
oOMeEHa BelleCTB nepes aHa3pOOHBIM. DP(HEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. [Ipuctim, K. A. Tumnpsases, C. H. Bunorpanckui, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «POTOCHHTE3», « IHEPreTHIeCKuil 0OMeH», «brnocuHTe3
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpYIOBAaHHME ISl MPUTOTOBJICHHS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTtopHas  pabGora «/3yueHHE  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha TpUMeEpE aMIIIa3bl UK KaTalasbl).

JlabopaTtopHass pabora «M3ydeHue (EpMEHTATUBHOI'O paCIHICIICHUS
NEPOKCHIa BOJOPO/A B PACTUTEIbHBIX U KUBOTHBIX KIETKAX.

Jlabopatopnas paGora «CpaBHeHuE mpoleccoB (POTOCHMHTE3a U
XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U ABIXAHUSI.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MarpuuHoro cunre3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIIX
MaTPUYHOIO CHHTEe3a. Peannszanus HacieacTBeHHOW nHpopMauuu. ['eHeTnyeckuii
KO, €ro cBoucTBa. TpaHckpunuusa — wMaTpuuHblii cuHTe3 PHK. IlpmHnmns
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJIICIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunwvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuusa u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocunTese Genka.
VYcenoBus Ouocunre3a Oenka. KoaupoBanume amunHokucior. Pomb pubGocom B
O6uocuHTe3e Oenka.

Coepemennvie npedcmasieHus o cmpoenuu 2eHos. OpraHuszalys reHoMa y
OPOKApPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MHpokapuor. ['mmoresa
oneponHa (®. XKaxo0, XK. MaHno). Monrexynapusie mexanusmvl IKCNPeCccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsius oOMEHHBIX
poLeccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekseTounbie (OpMBbI KU3HU U 00JHUraTHbie mapa3uThl. CTpoeHue
NPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbili YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, unmezpasa.

Bupycubie 3a0oneBanus 4enoBeka, KMBOTHbBIX, pacteHuil. CIINJ[, COVID-
19, counanbHbie U METUIIUHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u anaruz donvuux maccusos («bigdatay)
CMPYKMYpHuIX OUOI02Ueckux Oanuvix. Hanomexnonoeuu 6 buono2uu u meouyume.
lIpoepammupyemvie pynkyuu 6eakos. Cnocodovt 00cmasKu 1eKkapcma.



JemoHcTpanumn

IToptpetsl: H. K. Konsbuos, /. Y. IBaHOBCKUM.

Tabmumpl u cxembl: «bruocunTe3 Oenkay, «I'eHeTHUEeCKUH KOa», «BUpPYCHI»,
«bakrepuodarmn».

IIpakTuyeckas padora «Co3qaHue MOJIENI BUPYCa».

Tema 8. )KusHeHHbI HUKJ KJICTKH

Knerounsiii 1ukin, ero mepuoanl W perynsnusa. Hurepdaza u  MUTO3.
Oco0eHHOCTH MpOIIECCOB, MPOTEKAOMMX B UHTepdaze. IloaroroBka KIeTKH K
neneHuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKUM U
MOCTCUHTETUYECKHH (MPEMUTOTHUECKUI) TIEpUOaAbl UHTEP(a3bI.

Marpuunsii cunre3 JAHK — permukanms. [Ipunnunsr perumkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJIIEIBHOCTD.
Mexanusm permnukauuu JJTHK. Xpomocombl. CTpoeHue xpomocoM. TemoMmepsl U

TeiaoMepa3a. XPOMOCOMHBIH Ha0Op KIETKM — KapuoTul. JIUIUIOWIHBIA W
rariouaHbelid  HaOOpsl  XpoMocoMm. ['omomorumuneie xpoMocombl. [lojoBbie
XPOMOCOMBI.

lenenue knetkn — wmuTo3. CraguM MUTO3a W NOPOUCXOASAIIME B HHUX

npoueccsl. Tunel Muto3a. KapuoknHe3 U UUTOKMHE3. bronorndeckoe 3HaueHuUE
MHUTO34.

Perynsmusa muToTHYecKoro Iukia kKieTku. [IporpaMmupyemasi KieTouyHas
rudenp — arnomnTos.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMUKA. MexaHuzmbl
npoaughepayuu, oughpepenyuposku, cmapenus u euberu kKiemox. «lL{ugpposas
KiemKka» — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmumpl 1 cxeMbl: <«OKU3HEHHBINM MUK KIETKH», «Muros», «CtpoeHue
xpomocom», «Permukanus [JTHK».

OOGopynoBaHuEe: CBETOBOM MUKPOCKOM, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpEIIKa JTYKa.

JlabopaTtopHasi  pabora «MI3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy».

JlabopatopHnas padora «HabmoneHre MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenapaTax)y.

Tema 9. CTpoenne u GQyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH  CTPOGHHUS U JKU3HENEATEIbHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKJIECTOYHBIC TPHUOBI, OJHOKIECTOYHBHIC
BOJIOPOCJIH, APYrye NPOTUCTHI. KOTOHMAaNbHbIE OPraHU3MBI.



B3auMocBsa3b YacTel MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
CHUCTEMBI OpraHoB. Opranu3M Kak €IMHOeE 11enoe. ['oMeocTas.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesbHa,
MOKpPOBHAsl, MPOBOAsAIIAsl, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOCHUS,
(GYHKUMN U pacOI0KEHHs TKAHEH B opraHax pacTEHUM.

TKaHW >KMBOTHBIX M YEIOBEKA. THUIBI )KMBOTHBIX TKAHEW: STMUTEIUATIbHAS,
COCIMHUTEIbHAS, MBbIIIedHass, HepBHas. OCOOCHHOCTH CTpPOCHUsSA, (YHKIUHA U
pacnoIOKEHUSI TKAHEW B OpraHax KUBOTHBIX U YEIIOBEKA.

Oprasbl. BereratuBHble W TE€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHCTEMBI OPTaHOB KMBOTHBIX U yelioBeKa. DYHKIIMKA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOUYHBIX U
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyxHbli M BHYTpeHHUU ckeneT. CTpoeHune u
THUIIbI COCIMHEHUS KOCTEN.

JIBmxkeHue  opraHu3moB. JIBWKEHME  OHHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHUI:
TPONU3MBl M HACTUHU. JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIieuyHas cuctema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanme opranusmoB. [lornomenne BOABI, YIVIEKMCIONO Tra3a |
MHUHEPAIBbHBIX BEIIECTB pacTeHHUsIMU. [luTaHue >XKMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKJIETOUHOE mnuuieBapeHue. [IutaHne MO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble xenesbl. [lumeBapurenbHas
CHCTEMa YEJI0BEKa.

Jlpixanue opranu3moB. Jlpixanue pacteHul. Jlpixanue ;xuBoTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. [[prxaTtenbHasi MOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIO)KHEHUE CTPOCHHUSA JIETKUX ITO3BOHOYHBIX KHBOTHBIX.
JlpixaTenpHas cucTeMa 4YenoBeKa. MeXaHu3M BEHTWIALUMU JETKUX y ITHI U
MJIEKONUTArONUX. Perynsamus apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHU3MOB. [pPAHCIOPTHBIE CUCTEMBI PACTCHUU.
TpaHcnopT BemecTB Yy KHUBOTHbIX. KpoBeHOCHas cucTteMa W €€ OpraHsbl.
KpoBeHocHast cucteMa TO3BOHOYHBIX JKHMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCYJbI U KpoBb. Kpyru kKpoBooOpaleHus. DBOJIOIHUOHHBIC
YCIIO)KHEHHSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX JKMBOTHBIX. Pabora
cepala v e€ peryisiius.

Brinenenue y opranusmoB. Beinenenue y pacreHuil. Beinenenue y
KUBOTHBIX. CokparutenbHble Bakyonu. Opranbl BbiaeneHus. DuibTpanus,
CeKpenus U 00paTHOE BCAChIBAHME KaK MEXaHH3MBl Pa0OThI OPTaHOB BBIJCICHUS.
CBsI3b MOJIOCTH T€NIA C KPOBEHOCHOM U BBIACIUTENIbHON cucTeMamu. Beienenue y



MO3BOHOYHBIX >KMBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHKE MOUYH Y YETIOBEKA.

3ammra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M ULUCTHl MPOCTEHIIMX. 3allUTa y MHOIOKJIETOYHBIX pPaCTEHUH.
Kyrukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKIJIETOYHBIX KUBOTHBIX. [IOKpPOBBI M HMX MPOU3BOJHBIE.
3amura opranu3ma ot OonesHel. IMmyHHas cuctema denoBeka. KiieTouHbI u
TyMOPaJIbHBIA UMMYHUTET. Bpoxka€HHBIH W NpUOOPETEHHBIN crnenupuuecKui
UMMYHUTET. Teopus KIOHAIbHO-cellekTuBHOro ummyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocaniurenbHble OTBETHI OpraHU3MOB. Posib BpOKAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxumocTte W perymsiuus y  OpraHusmoB. PaznpaxuMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTe W peryianus y
pactenuii. PocToBbie BemecTBa U UX 3HAYCHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTIENbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y SKMBOTHBIX. OTHENbl TOJOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexc u
pednexTopHas nyra. be3ycioBHbIe U ycIOBHBIE pedIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAS CUCTEMA YKUBOTHBIX M YEIOBEKA.
Kene3pl HHAOKPUHHOM CHUCTEMBI M KX TOpPMOHBL. JleHMCTBHE TOPMOHOB.
B3auMocBsi3p HEpBHOW U DJHJOKPUHHOM cucTeM. [umnoranaMmo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuupl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bogopociany», «bakrepuny, «lIpocteiimme», «OpraHbl LBETKOBBIX PACTCHHI»,
«CucTteMbl  OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacreHuit», «KopHeBble cuctembl», «CTpoeHue ctedis,
«CTpoeHue JHMCTOBOM IUIACTUHKM», «TKaHM XKHUBOTHBIX», «CKEIET 4YeIOBEKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHass cuctema», «/lpIxarenbHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxan, «Mpll1euHas CUCTEMAY,
«BpraenurenbHas cucrteMa», «OHIOOKpUHHAs cucrtemay», «CTpOEHUE MBIIIIbDY,
«UmmyHnurer»,  «KumeyHomonoctHeie», «CxeMa  NUTAaHUS  PACTEHUI,
«KpOBE€HOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUIPBI»,
«CtpoeHue 1iaHapum», «BHyTpeHHee cTpoeHne HOKIEeBOro udepss», «HepBHas
cuctema poio», «HepBHas cucrema rymku», «HepBHas ~ cuctema
npecMmbikaromuxca», «HepBHas  cucrema  nTun», «HepBHas  cucrema
MIIEKOTIUTarONuX», «HepBHas cucrema uenoBekay, «Peduexcy.



OOGopynoBaHKe: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl OJHOKJIETOYHBIX
OpraHW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PACTEHHM, repOapuu
pacTeHMil pa3HBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHUE Il IEMOHCTPALIMU MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHieTUIeHHs Kpaxmalia u OeIKOB Mo IedcTBHEM (EepPMEHTOB, 00OPYIOBAHUE IS
JIEMOHCTpPAIIMU OTBITOB MO U3MEPEHUIO KM3HEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JILIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOI'O MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI.

JlaGoparopHasi padora «3ydueHue TKaHeH JKMBOTHBIX ).

JlaGoparopHasi pabora «/3ydueHue opraHoB IBETKOBOI'O PACTEHUSI».

Tema 10. PazmHoOkeHNe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHUS OpraHu3MOB: Oecronoe (BKIIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecmoioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CIOPYJISIIHS,
(parmMeHTalus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkH, wian ramerbl. Meio3. Craauu
Mmeiosa. [loBegenne xpomocom B Menose. Kpoccunrosep. buonornyeckuii cMpICa
M€i03a W TOJOBOro Imponecca. Melo3 W €ro Mecro B JKMU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoxsiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0J0BbIE JKEIE3BI.
OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHre W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHnuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
O Pa3BUTHH OPTaHU3MOB. Mopghozene3 — 00Ha U3 21a8HbIX NPoOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mipuMepe Jarymiku). Jpobnenwe. Tumsl  ApoOiIeHUS.
Jemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JIPOOJICHUS! MJIEKOMMTAIOUIUX. 3apObIIICBbIE JIUCTKU
(racTpyssinust). 3aKiazKa OpraHOB M TKaHEH M3 3apOJIbIIIEBbIX JIUCTKOB. B3aumHuoe
BIUSIHUE YacTeW pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHATIbHAS HHIYKIUSA).
3aknagka IUlaHA CTPOCHHUSI KUBOTHOTO Kak pPe3yibTaT HEpPaApXUUECKUX
B3aUMOJICHCTBUI TE€HOB. BiusHue Ha 5MOpHOHAIBHOE pa3BUTUE PaA3IUYHBIX
(baKkTOpPOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOoTHBIX. [locTomOpuoHanbHbI mepuoxa. Ilpsmoe u
HenpsiMmoe  pas3BuTHe. PasButne ¢ wmeramopdo3oM y OeClO3BOHOYHBIX |
MO3BOHOYHBIX KUBOTHBIX. buHoormdyeckoe 3Haue€HHE MPSIMOr0 U HEMNPSIMOTO



pa3BUTHS, UX PACHPOCTPAHEHUE B MpuUpoje. Tumbl pocta *KUBOTHBIX. DAKTOPHI
PEryJsIUU POCTa )KUBOTHBIX U YenoBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHUSA
y )KMBOTHBIX U uenoBeka. [lepuonsl oHTorenesa uenoeka. CTapeHrue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pa3smHoxxenne u passurue pacreHuid. ['amerodur u crnopodur. Meiio3 B
KU3HEHHOM IMKiIe pacteHuil. OOpa3oBaHWe cmop B Ipolecce Meiosa.
l'amerorene3 y pacteHuidd. OIUIOAOTBOPEHHE ¢ PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoilHOE OII0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl pEryJsalyuyd OHTON€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pa3sMHOXeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAIbI», «Pa3MHOXKEHHE SBIIIEHBI»,
«Pa3MHOXeHUE THUAPBY, «Melo3y, «XpoMocombl», «l'amerorene3», «CTpoeHUE
SUIEKJIETKU U criepMmaro3onsian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe wu
HEIpsIMOe pa3BuTHE», «Pa3BUTHE MaHCKOro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkn», «J/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHHne CeMAIH ONHOAOIBHBIX W JIBYJIOJbHBIX PACTECHHIN», «KH3HEHHBIN IUKII
MOPCKOM  KamycCTbD», <«OKuU3HEHHBbIM UHUKI MXa», <«KHW3HEHHBIN  [UKI
NAroOpOTHUKAY, <JKU3HEHHBIN LIUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparhl SUIEKIETOK Hu
CIIEpMATO30UI0B, MOJAENb «[ UK pa3BUTHS JATYILIKN.

JlaGoparopHasi padora «3ydyeHue cTpoeHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.

IIpakTnueckas padora «BblBIEHUE MPU3HAKOB CXOJICTBA 3apOIBIIICH
MO3BOHOYHBIX )KUBOTHBIX ).

JlaGoparopuass padora «CTpoeHHE OpPraHoB Pa3MHOMXEHHS BBICIIUX
pacTEHU».

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Hctopust craHOBiEHUS M pa3BUTUS TE€HETUKM Kak Hayku. PaGorter T
Mennens, I'. ne ®pusza, T. Moprana. Poiib 0T€U€CTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. KonsrioBa, H. . BaBunoa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. @ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. ' OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMWHAHTHBIA M PELIECCUBHBIN
pHU3HAK, TOMO3UTOTA, TETEPO3UTOTa, YUCTASI JIMHUSL, THOPHUIBI, TEHOTHII, (PEHOTHIT.



OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BaswiioB, A. H. benoszepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiiel 1 cxeMbl: «MeTobl TeHETUKNY, «CXEeMBbl CKPEITUBAHUS.

JlabopaTopuass padora «Jlpo3odmina Kak OOBEKT T'E€HETUYECKUX
HUCCIICIOBAaHUI Y.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi ruOpuIoB nepBoro nokojeHus. [Ipasuwno qomuHupoBanus. Bropoi
3aKOH Menzens — 3aKOH pacLICIUIeHUs IpU3HaKoB. LluTosnormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIBaHus. [ MmoTe3a YucToThl ramer.

AHanusupymouiee cKpemuBaHue. [IpoMexxyTouHbI XapaKkTep HAcCJIeIOBaHUS.
Pacmennenre npu3HakoB MpU HEMOJTHOM JOMHUHUPOBAHUMU.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOT0
HACJIEIOBAaHUsA  MPU3HAKOB. [{uronornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotrsl T. Moprana. CuermieHHoe
HACJIEIOBAHUE T'E€HOB, HApYILICHUE CLEIUICHUS MEXAy TreHaMHu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nmona. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUSA NOJIA. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHniii M TeTeporameTHbi IoJ. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C I10JIOM.

['enorun xak nenoctHas cucrema. [lnenorponuss — MHOXKECTBEHHOE JIEVCTBUE
reHa. MHOXECTBEHHBIM aiyienu3M. B3anMOJIENCTBHE HEAUICIbHBIX TI'€HOB.
KommiiementaprocTs. Onucras. [lonmumepus.

['enernueckuil KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX U YEJIOBEKAa, a
Takke (DU3UOTIOTMUECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (YHKITUH.
['eneTnyeckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35IMH
— Tapa3uT» U «XO03IUH — MHUKpoOHOM». ['eHeTMueckue acmheKThl KOHTPOJIA U
U3MEHEHMsI HaCJIeJICTBEHHON MH(OpMAIIH B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpanuu

[Toptperst: I'. Mennens, T. Mopras.

Tabmunpl 1 cxemsl: «IlepBoiii 1 BTOpOit 3akoHBI Menaens», «TpeTuii 3akoH
MeHnnens», «AHanu3upyroliee CcKpeluBaHue», «HenomHoe AOMUHUpPOBaHUEY,
«CreruieHHOE HAcJIeIOBaHWE TPU3HAKOB Y Jpo30dmibl», «[eHeThka Tmosay,



«Kapuotun dyenoBeka», «Kapuorun apozodwibl»y, «Kapuorunm nOTHIBDY,
«MHOXECTBEHHBIN AJUIEIN3M», «B3auMOIEHCTBUE TEHOBY.

OO6opynoBanue: MOAENb MJis JEMOHCTpPAIlMUd 3aKOHOB €IWHOOOpasus
rUOpUIOB TIEPBOrO TMOKOJIEHUS M paCHICIUIEHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMM 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHMUSI MPU3HAKOB, MOJEIb JJIs
JEMOHCTPALMK CLEIUVIEHHOIO HAaCJIEA0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKponpenapar: «JIpo3zodumnar.

IIpakTnyeckas pabdora «/3ydyeHue pe3yabTaTOB MOHOTMOPUIHOTO
CKpEeLIUBaHUA Y APO30(PUITBI.

IIpakTnyeckas  paGora  «/3yueHue  pe3ynbTaToB  JAUTUOPHUIHOTO
CKpENINBAHUS Y IPO30PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopneiictBue reHotuna u cpeabl npu  (HOpMUpOBaHMM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAaKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKUA. Buabl
VW3MEHUYHMBOCTH: HEHACIICICTBCHHASI Y HACJIECACTBEHHAS.

Mopaudukanuonnass u3MeHYMBOCTh. Ponb cpeasl B (hopmMupoBaHuUM
MoIU(PUKAIMOHHON M3MeHuMBocTH. HopMma peakiuu npusnaka. BapuanmoHHbIN
psan u BapuarmonHas kpuBasi (B. Horanncen). CoiicTBa MoaudUKaIMmOHHON
U3MEHYHUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buibl reHOTHTIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOnHaTuBHAas W3MEHYMBOCTH. Meio3 M TOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IAHUU
TEHEeTUYECKOro pazHooOpasusl B mpejiesax oJJHOro BUA.

MyTanroHHass W3MEHYMBOCThb. BHAbl MyTalnMili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuTOIUIa3MaTuieckue mytanuu. CoMaTU4ecKre M MOoJIoBble MyTaluu. [IpuyunHb
BO3HMKHOBEHUS MyTauMil. MyTareHbl W WX BJIUSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKHX PSAIOB B
HacneacTBeHHo u3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCT.

OnuceHemuxka U O9NUSEHOMUKA, pPOJb  INUSEHEeMUYecKuUx ¢Qakmopos 8
Hac1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOG V OP2AHUIMOB.

JdeMoHCTpanuu

[Toptperst: I'. ne ®pus, B. Uoranncen, H. 1. Basuios.

Tabmuuet u  cxembl: «Buumbl  u3MmeHuuBocTH», «MoaudukalmoHHas
W3MECHYHUBOCTBY, «KomOuHaTUBHAS W3MECHYHUBOCTBY, «Meio3y,
«OmnonpotBopeHuey, «I'eHeTnueckue 3a00IeBaHUs YeIOBeKay, «Bubl MyTaruiiy.



OOGopynoBaHue: KUBbIE W TepOapHbIC SK3EMIUIAPHl KOMHATHBIX PACTCHUIA,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HUccnenosanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW M3MEHUYMBOCTH. [locTpoeHHe BapualMOHHOrO psijga U
BAPUALMOHHOW KPUBOM».

IIpakTnueckas padora «Mytamuu y 1Apo3oduiabl  (HA  TOTOBBIX
MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA

Kapuorun uyenoBeka. MexayHapodHas IMporpamMma HUCCIEIOBaHUS TE€HOMA
yernoBeKa.  Meroabpl  M3y4eHMsl T€HETUKHM  4YEeJIOBEKa: T'E€HEAJIOrMYeCKUi,
OJIM3HEIOBBIM, LIUTOTCHETUUECCKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMeHnHoe OTIPECIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[11[P-ananu3a. HacnenctBenHble 3a00sieBaHus YelloBeKa. | 'eHHbIE 1 XPOMOCOMHBIE
0o0Je3HN 4YeNnoBeKa. bONe3HW C HACNEICTBEHHOW IMPENpacIioioKEHHOCTHIO.
3HaYCHHE MEIUIMHCKOW T€HETUKU B MPEIOTBPALICHUMN U JICUEHUHU T€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHpoBaHue. CTBOJIOBbBIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». JTUYECKHE aCIEeKThl MCCIEI0OBAaHUN B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue ¢GakToOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YENOBEKA K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolieil cpenbl. ['eHernyeckas
IIPEAPACIION0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmunpl 1 cxembl: «KapuoTtun uenoBekay, «MeTOJbl U3YYEHUS TCHETHKU
yenoBekay, «I'eneTnyeckue 3a001eBaHUs YEIIOBEKA.

IpakTnueckas padora «CoCTaBJICHHE U aHAIN3 POIOCIOBHON».

Tema 15. Cenrekunst Opranu3sMoB

JlomecTukamusa ¥ CeneKuus. 3apoXKICHUE CEJIICKIIMU W JIOMECTHUKALIUH.
Yuenne H. WM. BaBumoBa o IleHTpax mNpOUCXOXKICHUS W MHOr0o0pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenexkiuu B CO3JaHUM COPTOB PACTEHHM W TOPOJ
*KUBOTHBIX. CopT, mOpoma, IITaMM. 3aKOH TOMOJIOTHUYECKHX PSIAOB B
HaclleACTBeHHOM wu3MmeHunBocth H. WM. BaswioBa, ero 3HaueHue i
CEJICKIIMOHHOM PabOTHI.

Metonbl ceneKUMOHHOM padoThl. M CKycCTBEHHBI OTOOp: MAacCOBBIM M
VH]IUBU]1yaJIbHBIN. Jrtarnbl KOMOUWHAIIMOHHOH CeJICKIIUU. HUcneiTanue
npou3BoAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOUIBIO OILEHKH
¢dbeHoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ nomoInbio aHanmmza J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PagnanioHHBIN U XUMUYECKUNM MyTareHe3 Kak MCTOYHUK MYyTallUil y KyJbTYPHBIX



dbopm opranuzmoB. Mcmonap30BaHHE T€HOMHOI'O PEIAKTUPOBAHUS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momy4yeHus: HCXoIHOTO MaTepualia Jisl CeNIeKIIH.

[Tonyuenue MOJIUTUIOU/IOB. BuyTtpuBnnosas ruOpuIU3aIIHs.
bnuzkoponcTBeHHOEe  cKpeniuBaHue, WM UMHOpuauHr.  HepojacTBeHHoe
CKpelluBaHue, Win ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas ruOpuauzanus. [Ipeogonenue Oecruiomaums
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAN.

CoxpaHeHre U U3y4YCHUE T'CHETHUUECKUX PECYPCOB KYJIBTYPHBIX PACTCHUM U
UX JUKAX poaMuyed NN CO3/MaHMs  HOBBIX COPTOB W THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYIbTYp. J3yuenue, coxpawenue u  YnpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yenax YAYUUeHUs Cyuecmeyiomux U co30aHusl HO8bIX Nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEeHUEeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008AHUI,
nepeodosvix uoetli U nepcneKmuHbIX MexHoN0UN.

JdemoHcTpanuu

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl 1 cxeMbl: «l[eHTpbI TPOUCXOKIECHUS U MHOT00Opa3usi KyJbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTMUYECKUX PSAOB B HACJICACTBEHHOW HM3MEHUHUBOCTHY,
«Metogsl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrtareHes3».

JlabopaTopHas padora «3yueHue cCOpTOB KYJbTYPHBIX PACTEHHUIN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHuasi padora «/3ydeHue METOIOB CEIECKIIUUA PACTEHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOAbI M JOCTHXKEHHS CEJICKIIMHM PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIHITATENIHBIA y4acCTOK, B TEIUIMYHOE XO3SICTBO, B JabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTeXHOJI0TMSA U CHHTeTHYECKAsA OMOJIOTHS

OOBeKThl, UCIHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEXHONOTUA:  XJIeOOMeUeHre, TMONYyYEeHUE KHCIOMOJIOYHBIX  MPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTH MUKPOOHOIOTHIECKUX
TexHosiorui. [Ipon3BosicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMil U MHCTPYMEHTOB LEJICHAINPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUS F€HOMOB C LEJbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaInX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETHYECKHUE TTYTH.



Knerounas wnxenepus. MeTonbl KyJIbTyphl KJIETOK W TKaHEW pacTEeHUU U
KUBOTHBIX. Kpuobanku. Comarudeckas rubOpuauzanuss ¢W COMATHYECKUUN
smOpuoreHe3. lVcnonp30oBaHWe TaruiOWIOB B CEJICKUMU pacTeHui. [lomyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIMs
SMIEKIIETOK U KIOHUPOBAHHUE KMBOTHBIX. METO/ TpaHCIJIAaHTALUH /1€ KIIETOK.
Texnono2uu 0300po6IeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass MU TeHHas HWHXKeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha W
koHcTpyupoBanue pekomouHantHeix JIHK. Cozdanue mpanceennwvix opeanuzmos.
JlocTrkeHusT UM MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXCHEPHH.
DKOJIOTMYECKHUE U ITUUECKUE MPOOIIEMbI FTEHHON MH)KEHEPHUU.

Menuuuackue ouorexnonoruu. [loctrenomHuas nudposas meauruna. [111P-
JMAarHOCTUKA. MeTa0oJIOMHBIN aHalu3, TEHOLEHTPUYECKUN aHalIu3 IMpoTeoMa
YeJloBeKa IS OLEHKU COCTOSHMSI €ro 3J0poBbs. Mcronb3oBaHUE CTBOJOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-Oumounmkenepus g pa3pabOTKU
(GyHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/1aHHUS KOMIUIEKCHBIX
TKaHEeW CoYeTaHWEeM TEXHOJOTHUU TpEXMEpHOro OuonmpuHTHHra u ckaddonaunara
JUTS pelIeHus 3a]1a4 NepCOHANTN3NPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJbI0 O00eCrneueHus: KOMOWHHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycranoBieHHe MOJIEKYJISIPHBIX MEXaHHU3MOB
dbynakimonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00JIeBaHUS YETTOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuuel u cxembl: «/crnonb30BaHNE MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJICTBEY, «KileTouHasi HHKEeHEpUs», « €HHas UHXKEHEPUS.

JlaGopaTopHas padora «/I3ydeHne o0BbEKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «[lomyueHne MOJTOYHOKHUCIBIX TPOTYKTOB.

JKeKypeusi  «bHOTEXHONOrMs — Ba)KHEWIAs MPOU3BOAMUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUUECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apo:knenue W pasBuTHE 3BOJIONUOHHBIX NPeEACTABICHUHA B
Onosorum

OpomonmonHas Teopuss Y. JapBuHa. Ilpeanochliku BO3HUKHOBEHHUSA
napsuHu3Ma. JKn3Hb U HayuyHas aestenbHocTh Y. /lapBuHa.

JIBroxy1ye cuiisl 3Bosroluy BU0B 1o Y. JlapBrHy (BbICOKasi HHTEHCUBHOCTb
pa3MHOXKEHHUSI OpPraHW3MOB, HACIEICTBEHHAs HM3MEHYMBOCTh, Ooprba 3a
CYILECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunternyecko Teopun sBomonuu (CTI). HelTpanpHas
teopus HBomtonuud. CoBpeMeHHass DBOJIOIMOHHAS  OWoNOorusi. 3HayeHue
ABOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptpersl: Apuctorens, K. JIunnen, K. b. Jlamapk, O. K. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepukos, W. 1. lImansraysen, k. Xonaeit, . K.
benses.

Tabmuupl u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunuero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS
NPUCTIOCOOJICHU y pacTeHuii W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmpyta nyremectsus Y. Jlapsunay, «Haxonku Y. [lapsuHay, «@opMbl 60pHOBI
3a cyuiectBoBaHue», «llopoabl romnybeit», «MHorooOpaszue KyJIbTypHBIX (opM
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. [HapBuHy)», «(Cxema COOTHONIEHUS JBIXKYIIUX CHJ 3BOJIOLUN,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIOLIHI.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Tommynsiuuys Kak 3J€MEHTapHas €AUHHLA YBONMIONNH. COBpEMEHHBIE METOIbI
OLIEHKM TEHETHYECKOro pa3HooOpazus M CTPYKTypbl nomynsiuid. M3MeHenue
reHooHJa NOMYJISUMU KaK 3JIEMEHTApHOE 3BOJIOLHOHHOE SIBIEHHE. 3aKOH
reHetTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (IBIKYIIME CUJIbI) HBONIOUMUA. MyTallMOHHBIN
nporiecc. KomOunatuBHas u3MeHUMBOCTh. Jlpeiid TeHOB — ciydaifHbie
HEHANpaBJIEHHbIE W3MEHEHMs] 4YacToT ajieiaed B nonymauusx. Oddexr
OCHOBAatTensl. JIgpgpexm Oymwuinounoeo eopaviuika. CHUNCEHUE 2eHemuUYecKo20
pasznooopazus: npuuunsl u cieocmeus. llposenenue s3gpgpexma Opeiigha 2enog 6
oonbuwiux u  manvix  nonyaayuax.  Murpamun.  V3omsanus  momymsuui:
reorpadgudeckas (IpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoayKTHBHAS).

EctecTBeHHbII 0TOOp — HampaBisomuii  Qaktop sBomonuUd. DopMbl
€CTECTBEHHOT0  OTOOpa:  JBIKYIIMM, CTaOWIM3UPYIOIIMMA,  pa3phIBAIOIIUAN
(mm3pynTuBHEI). [lomoBoit oT60p. BO3HUKHOBEHHWE W IBOJIOIUS COIUATHHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0eHHOCTh ~ OPraHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUHU.
Bo3HukHOBeHHEe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3bl U
uanoaaanrtanuu. [Ipumepsl npucnocobaeHuil y opraHu3MoB: MOp(OIOruuecKue,
¢uznonornyeckue,  OHMOXUMHUYECKHE,  ToBeAeHUecKHe.  OTHOCHUTENBHOCTb
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero xkpurepum u cTpykrypa. BumooOpazoBanue Kak pe3yibTar
MUKpOdBOMOIMK. M3omsanus — kimoueBod ¢aktop BupoodpazoBanus. [lytu u
CIIocoObI BUJ1I000pa30BaHUS: aJIONaTPUYECKOE (reorpacduueckoe),



CUMITATPUYECKOE (9KOJIOrUYECKOE), «MTHOBEHHOE»  (MOJIUILIONAU3AIuS,
rubpuauzanus). JJIMTeIbHOCTh BOIIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BOMOLMOHHONW OHWONOrMH B  pa3pabOTKE HAay4YHBIX METOJIOB
coxpaHeHusi 6uopazHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s51eB. MexaHu3mMbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBHOBI C HEl.

JdemoHcTpanuu

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

Tabmuuel 1 cxembl: «MyTanmoHHas HM3MEHYMBOCTHY, «llomymsimonHas
CTPYKTYpa Buaa», «CxeMa MposiBICHUS 3akoHa Xapan—BainOepray, «JBuxyiime
CWJIbl ABOJIIOLUNY, «IJKOJIOrMUEcKass M30JSIUsl MOMYJIsALUUiA CeBaHCKOM (openny,
«[eorpadmueckass M3OMSANUS  JTUCTBEHHULIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoi», «llomyasiinOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «CxemMa
JIEUCTBUSI E€CTECTBEHHOrO OTOOpa», «Dopmbl OOpHOBI 3a CYIECTBOBaHHEY,
«MapycTprabHblii MenaHn3M», «KnBble uckoraemelie», «I10KpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «[Ipenynpexnaaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue agantauuu», «lIpucrnocoOGiIeHHOCTh OpraHu3MoOB M €€
OTHOCUTENIBHOCTBY, «Kpurepun Buna», «Bunbl-nBorHukn», «CTpyKTypa BuAa B
npupoje», «Crnocodsl BuaooOpa3zoBaHus», «leorpaduueckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JIAHJBIIICH», «IKOJOTMYECKOE BHUA000pa30BaHUE BUJIOB CHHHUID,
«[Tonmumnounsl pacrenuit», «KamycTHo-penedHsiii rTuOpu.

OOGopynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3Bepell C MpUMepaMHu pPa3IUYHBIX NPUCIOCOOJEHUM, Yydena NTHUIl U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3TUYHBIMU CTIOCOOAMH.

JlabopatopHass pabGora «BpIsiBI€HHE HU3MEHUYMBOCTH y OCO0EH OIHOro
BUJI).

Jlabopatopnas  pabora  «lIpucnocoOneHuss  OpraHmsmMoB U  HX
OTHOCHTEJIbHAS 11eJIeCO00Pa3HOCThY.

JladbopaTopuass pabGora «CpaBHEHHE BHAOB 10 MOP(HOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Maxkpo3Boouus U eé pe3yabTaThbl

Metonbl  HM3ydyeHHS  MaKpO3BOJMIOLMH. [laJeoHTONOrMYecKue METOJbI
uzydeHus: dBomouuu. IlepexogHeie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHHU3MOB.

buoreorpaduueckue mMeTonapl u3yudeHus sBomoonuu. CpaBHeHHE (QIIOpHI U
(dayHbl MaTepuUKOB M OCTpoBOB. buoreorpaduyeckue obmactu 3emuau. Bumabl-
SHAEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OIOrUYECKUE METObl MU3Yy4YEHHUS
SBONIOLMH. ['€HeTHYecKue MEXaHU3Mbl HBOJIIOLMM OHTOT€HE3a M MOSBJICHUSA
SBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMONOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISpHO-T€HETUYECKHUE,
OMOXMMHUYECKHUE W  MaTeMaTU4YeCKMe  METOJbl  M3YyYEHUS  SBOJIIOLUU.
I'omonornynsie reHbl. COBpPEMEHHBIE METO/bI MOCTPOCHMS (DUIOr€HETHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U HBOJIFOIMSI TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (MpaBuUiia) dBOMIOIUU. [Ipunyun cmenvl QyHKYuUI.
HeoOpatumocTs 3Bomonuu. ApantuBHas paauainus. HepaBHOMepHOCTh TeMIIOB
SBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «DUIOreHETHUECKUI Psl JTOMAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepbl»,  «Creromedansy,  «Punmodputh»,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHel», «PyaumMeHThI,
«ATaBU3MBI», «XpPOMOCOMHBIE HaOOpbl YEJIOBEKa W IIKUMMaH3e», «lJaBHbIE
HAIPABJICHUS 3BOJIOLMNY, «OO0IIHE 3aKOHOMEPHOCTH 3BOTIOLIUN.

OOopynoBaHue: KOJUIEKIIMH, TepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISDKH TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUH HACEKOMBIX.

Tema 4. Ilponcxo:kaeHue U pa3BUTHE JKU3HU Ha 3emJie

Hayunble rumore3bl NpPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOuoreHes u
naHcnepmus. [JloHay4dHble TPEICTaBICHUS O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO03apOK/ICHUS KU3HU U €€ onpoBepKeHue onbitaMu .
Penu, JI. Cnannannanw, JI. [Tactepa. [IpoucxoxaeHue Ku3HU U aCTPOOUOTOTHS.

OcHOBHBIE 3Tarlbl HEOPTraHU4EeCKOU ABOJIOLIMH. [InanerapHas
(reonoruyeckasi) OHBOJIONMSA. XHMHYECKas OJBOMIONHSA. AOHWOrCHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heopranndeckux. Omeir C. Mwumiepa n I'. HOpm.
O6pazoBanue mnonumepoB u3 MoHoMmepoB. KoarepBatHas rumore3a A. U
Omnapuna, runore3a nepBuaHoro o0yiapona J[x. XomnaeitHa, TeHETUYECKasl TUTIOTE3a
I'. Ménmnepa. Pubosumbr (T. Yek) um runoreza «vmupa PHK» V. TI'unGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emum u Meroasl €€ wu3ydyeHusa. lckomaeMble OpraHU4ecKue
octaTkd. ['eoxponomoruss u e€ w™eroasl. OTHOcUTENbHAasE U aOCOMIOTHAs
reOXpOHOJIOTHS. ['e0XpoHOIOrnyecKas mKaia: 30Hbl, 3pbl, HEPUOIBL, SMOXH.



HauanpHble sTanbl opraHnyeckoil sBomtouuu. [losBIeHME U 3BOIOLHAS
NEPBBIX KJIETOK. DBOMIOIUS MeTadonn3mMa. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKH KaK aHaJor MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHl M 5yKapuOTHI.

[Ipoucxoxienne 3ykapuoT (CUMOMOreHe3). DBONIOLMOHHOE IPOUCXOKIEHUE
BUpycoB. lIpoucxoxaeHue MHOIOKJIETOYHBIX OpraHu3MoB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE€ ATalbl ABOJIOLNMUM BBICHIMX pacTeHuil. OCHOBHBIE apoMop(do3b
pacreHui. Bpixox pacrenudn Ha cymy. IlosBiieHue CIOpPOBBIX pacTeHU W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokaeHne IBETKOBBIX
pacTeHUM.

OCHOBHBIE 3Tamnbl 3BOJIOLMM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOproOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuii um pentwinii. [IporcxoxneHne MICKOTUTAIONUX U
ntul. [lpuHnun kmroyeBoro apomopgdoza. OcBoeHue O€CrO3BOHOYHBIMU U
MIO3BOHOYHBIMU KUBOTHBIMU CYLIU.

Pazutne xu3HM Ha 3emie MO »paM U IepuodaM: apxel, MPOTEPO30il,
najeo3o, Me3030M, KailHo3o0i. OOm@as XapakTepucThKa KiuMmata |
reOJIOTMYECKUX IporeccoB. llosiBIeHHEe M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3oBaHue: €ro ycloBUs U BIUSHUE HA Ta30BBIM COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUsI — KOJOTMYECKHE KpU3HChl Ipouutoro. IIpuunssl u
CIENCTBUSA MAacCCOBBIX BbIMHpaHHU. COBPEMEHHBIM IKOJIOTHYECKUH KPHU3HC, €T0
ocobennoctu. [Ipobiema coxpanenus 6nopaznooOpasusi Ha 3emIie.

CoBpemeHHasi cucrteMa opraHudeckoro mupa. [IpuHinumnel kinaccudukauu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, x. Xongein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6mump! n cxeMbl: «Cxema ombita @. Penny», «Cxema onsita JI. ITactepa mo
W3YYEHUIO CaMo3apoKIeHMs ku3HW», «Cxema ombita C. Mwuiepa, I'. HOpwny,
«JTampl  HEOPraHWYECKOW  HBoMOLUM»,  «['€OXpOHOJIOrMYECKass  IIKauay,
«HauanpHble dTabl OPraHUYecKoO IBONIONUNY, «CXeMa o0pa3oBaHUSI DYKapUOT
nyTéM cuMmOuorenesa», «Cucrema KUBOW mpupoabl», «CTpoeHUE BUPYCA,
«Apomopo3bl  pacteHuid», «PuHHOQUTB), «OIHOKIETOUYHBIE BOIAOPOCIH,
«MHorokJsieTounble Bogopociamy», «Mxwm», «IlanopoTHukn», «l 0NM0CEMEHHBIE
pactenusi», «OprasHbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
mMupay, «Apomopdosbl KHBOTHBIXY», «lIpocreimue», «KueuHOTOTOCTHBIEY,
«IInockue YEPBUY, «YeHuCcToOHOrue», «PBIOEIY, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsay, «lltumpr», «Miekonuraromue», «Pa3BuTHe KU3HU B
apxeunckou spe», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKOU 3pe», «Pa3BUTHE )KU3HU B
1aJIE030MCKON 3pe», «Pa3BuThe )XKU3HU B ME3030MCKOM 3pey, «Pa3Burtne KU3HU B
KalHO30MCKOU dpe», «COBPEMEHHAsI CUCTEMA OPTaHUYECKOIO MUPAY.

OOGopynoBaHue: repOapuyd pacTEHUM pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BIJIAXKHbIE MpenapaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl M 3Bepew,
KOJUICKIIUA OKAMEHEIIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISDKH OPraHHMYEeCKHUX
OCTaTKOB OPTaHWU3MOB.

BupryanbHas  sa0oparopHass  paGora «MoaenupoBaHUE  ONBITOB
Mumiepa—HOpu 1o u3y4eHu0 abMOTEHHOTO CUHTE3a OPTraHUYECKUX COCTMHCHHUH B
nepBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydyeHue M ONHCaHUE HCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckas padora «/3ydeHue OCOOEHHOCTEHl CTPOCHUS PACTECHUI
Pa3HBIX OTIEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOUYHBIX
KUBOTHBIX».

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl n 3anaun anTponoaoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHUE TIPEACTABICHUN O IMPOUCXOXKICHUU 4YelOBEeKa. PenuruosHbie
B0O33peHUsA. COBpEMEHHbIE HAYYHbIE TEOPHH.

Cx0acTBO 4enoBeKa ¢ )KMBOTHBIMU. CUCTEMATUUECKOE MOJTOKECHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMUBOTHBIMH:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHUE, br3M0I0r0-OMOXUMHUYECKHE,
noBejeHueckue. OTau4us 4eloBeKa OT KUBOTHBIX. [IpsIMOXOXKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAIBHOU
CHCTEMBI.

JBrxyire cuibl (pakTopbl) aHTPOIIOreHe3a: OMOJIOrMYecKue, COlMalIbHbIE.
CooTtHoleHne OMOTOTHIECKUX M COIMMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaguu aHTpororeHe3a. PanHue 4YenoBeKOOOpa3HbIE OO0E3bsHBI
(MPOKOHCYJIBI) M PaHHUE TTOHTH/IBI — OOIIUE TIPEAKU YeTOBEKOOOPa3HBIX 00€3bsiH U
JT0JIel. ABCTPAJONUTEKH — ABYHOTHE NMPEAKHU JItoAei. YemoBek yMenbli, MepBbie
V3TOTOBIIEHUA OpYIHM Tpyaa. YenoBek MPpAMOXOISIIMN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YenmoBek reimenbOeprckuii  —  oOmMM  Mpenok
HEaHIEPTaJIbCKOr0 YEIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HeaHIIepTaIbCKUN
KaK BUJl JIIOJEH XOJIOJHOTO KJMMaTa. YeloBEeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YETIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tmpenenamu Adpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIIOIMS COBPEMEHHOI'0 uejoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yenoBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3G@PEeKT OCHOBATENS» B IMOIMYJSIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. IloHdarue o pace. boibmme pacbl: €BponeouHas
(eBpasmiickas),  aBCTpajo-HerpoujHasi  (dKBAaTOpHAIbHASs]),  MOHTOJOHMIHAS
(a3uarcko-amepuKkaHckas). Bpems u myTH paccelieHHs] 4YelloBeKa IO IUIaHETe.
EnunctBo  dyenoBeueckux  pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco6IeHHOCTh YeOBeKa K pa3HbIM YCJIOBHUSIM OKPYXKAlOLIEH Cpebl.
Bmusiaue reorpaduueckoit cpenbpl W jpedia reHoB Ha  MOP(QOJOTHIO U
(U3MOIOTHIO YeIOBEKa.

MexaucuuiuinHapable  MeToAsl B (u3uuecko  (OMOIOrHYecKom)
AHTPOMOJIOTMM.  OBOJIOLMOHHAS ~ QHTPOIOJOTHS U MAJE€OaHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMYJISIUA. bHoconuanbHble UCCIENOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KOIBOMIOMUH OUOJIOTHIECKOTO M COIUATBLHOTO B YEITOBEKE.

JdemoHcTpanuu

[Toprperer: Y. HapBun, JI. JIuku, 4. S. Porunckui, M. M. I'epacumos.

Tabmumpl 1 cxemMbl: «MeToIbI aHTPOITOIOTUNY, «I 0JIOBHOM MO3T YelI0BEKay,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKENeT YeloBeKa U CKeJeT IIHMMITaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «JIBIXKYIIUE CUITBI aHTPOMOT€HE3ay, « IBOJIIOIMOHHOE
IpPEBO  YeElOBEKa», <«ABcTpajionuTek», «YemnoBek  ymenslil», «YenoBek
MPAMOXOISAIININY, «/leHncoBckuil yenmoBek» «Heannepranbip», «KpoMaHbOHIIBD,
«Ipenku yenoBekay, «ITanbl 3BOIIOLNU YETOBEKa», «Packl UeT0BEKay.

OOGopynoBaHue: MYJSDKM  OKaMEHENIOCTeH, TMpeAMETOB  MaTepualibHOM
KYJIbTYpbl TIPEAKOB  4ENIOBEKa, penpoaykuuu (dororpaduu) KapTuH C
MUGDOJIOTUIECKUMUA W OUONCHCKUMU CIOK€TaMU TPOUCXOXKICHUS YEIIOBEKa,
doTorpadgum HaXOOK UCKOTIAEMBIX OCTAaTKOB YEIOBEKA, CKEJIET YeJI0BEKa, MOJICITh
yeperna 4YejgoBeKa M Yepena IIUMIIaH3e, MOJIeNIb KHUCTH 4YeJlOBEKa W KHUCTH
HIMMIIaH3€, MOJIEIIM TOPCa MIPEAKOB YEIOBEKA.

JlabopaTtopHass paGora «/3ydueHne OCOOCHHOCTEH CTpOEHUsS CKeJeTa
YEJIOBEKA, CBS3aHHBIX C MPAMOXOKICHUEM).

IIpakTHuyeckas padora «/3yyeHre SKOJIOrM4eCKUX aJarTalki 4eT0OBEKay.

Tema 6. JkojiorMsi — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIlel cpeaou

3apoxeHue U pa3BuTUE 3Kojoruu B Tpyaax A. I'ymOonpara, K. @. Pynse,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
sKoJ0ruu. CBsI3b KOJIOTUU C APYTUMHU HayKaMHU.



Mertonbl 3konoruu. IloneBble HabOmO/IeHUA. DKCHEPUMEHTHl B JKOJOTHH:
OpUpOAHbIE UM JlabopaTopHbie. MojenupoBaHue B IKOJIOTUM. MOHUTOPUHT
OKpY’Karolel cpeibl: JIOKAIbHBIN, perHOHAIBHBIN U TJI00aTBHBIMH.

3HaueHUE DOKOJOTMYECKHX 3HAHWW JUIA  YEJIOBEKa. JKOJIOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YelloBeuecTBa ¢ NpUpoaoil. PopmupoBaHue
JKOJIOTMYECKOH KYJIbTYPbI U 9KOJIOTMYECKON T'PAaMOTHOCTH HACEIICHUS.

JdeMoHCcTpanuu

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

Tabmuiel U cxembl: «Pa3gensl skonoruuy, «Metoanl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPY>KAOLIEH CpeabD».

JlaGoparopHast padora «3yuenue METOJI0B AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUS

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTtBus. Knaccudukarus
AKOJIOTHYECKUX (DaKTOpPOB: a0MOTHYECKUE, OMOTHYECKHUE, aHTpoIoreHHsie. O0mue
3aKOHOMEPHOCTH AEHCTBUS dKojoruueckux Qakropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TomepaHTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTaHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicrBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIbI
pacTEeHUN M JKUBOTHBIX I10 OTHOLICHHMIO K cCBeTy. CHUTHalbHas poJib CBETA.
doTonepuoan3m.

Temneparypa kak skonoruueckuil ¢akrop. JleiictBue Ttemmeparypsl Ha
opraHusMbl. [IOMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak sxomormueckuil Qaxtop. I[Ipucmocobnenust pacteHuid K
noJiepkanuio BogHoro Oananca. Knaccudukamus pacTeHUH MO OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus )KMBOTHBIX K M3MEHEHHUIO BOJAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYIIHAs, MMOYBEHHAS,
[NIyOMHHasT  NOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMUYECKHE
O0COOEHHOCTH cpel oOuTaHus opraHusMoB. [lpucrnocoOneHuss oOpraHu3MoOB K
YKU3HU B Pa3HbIX Cpenax.

buonornyeckue purmbl. BHemmHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
roJu4Hble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kuznennoie Qopmel opranusmMoB. I[loHsiTue o0 KU3HEHHOW (Qopme.
XKuznenusie GopMbl pacTeHUil: 1epeBbs, KYCTAPHUKU, KYCTApHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9POOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnyeckue  (akTophl. Buner  OWoTHMYecKMX  B3aUMOJICHCTBHIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cUMOKO03 U ero (opmsl. Ilapasutusm, koomnepanus,
MyTYyaau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBO). Herpoduueckue
B3auMojiericTBusl  (Tommueckue,  Qopudeckue, (Qpabpuueckue).  3HaUCHUE
OMOTUYECKUX B3aMMOJACHCTBUN [IJI1 CYIIECTBOBAaHWS OpPTraHU3MOB B Cpelne
obutanus. [IpyHINN KOHKYPEHTHOT'O UCKITIOUCHHUS.

JdemoHcTpanun

Tabnmuuet 1 cxembl: «Okonoruueckue (akTope», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «DU3MONOrHYECKHE aJanTaluu
KUBOTHBIX», «Cpenbl o0OWUTaHUSI OpraHU3MOB», «bHONOrMYECKuEe PUTMBIY,
«Kusnennoie  Gopmbl  pactenuit», <« KuzHeHHbIE  (OPMBI  KUBOTHBIX),
«9KocucTeMa IMHUPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMAa XBOMHOIO jecay, «llenu
nuTaHus», «XumHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«Kommencanuzmy.

OO6opynoBanue: repdbapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOIEHHBIX K
BJIUSHUIO DPAa3JIMYHBIX HKOJIOTMYECKUX (PAKTOPOB, repOapum CBETONIOOUBBIX,
TEHENIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMI, CBETOIIOOMBBIE, TEHENIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTeHUS, repOapuu U KOJUIEKIIUU TEIUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydena MTUIl U 3Bepei, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHMsl JaHHBIX TPYIIN, KOJUICKIIUUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cperax,
repbapu W KOJUJIGKIIMM PACTEHUW M IKUBOTHBIX, OO0JIAIAIOMIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSIM YCJIOBUW JKHM3HU, repoapuu u
KOJUTCKIIMM PACTCHWA W KUBOTHBIX PA3IMYHBIX KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICUCTBUSX.

Jlabopatopnas pabota «BbisBiIeHUE MPUCTOCOONCHUI OpPraHU3MOB K
BIIMSIHUIO CBETa».

JlabopaTopHass pabGora «BbIsiBIeHHE MPUCIOCOOJICHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEPATypPhI».

JlabopaTopHasi padora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUA.

Tema 8. Ikos10rusi BUA0B ¥ NOMYJISIIM A

OKOJIOTUYECKHE  XApaKTePUCTUKU  TMOMYJISALHH. [onynsuus Kak
Oouosnornyeckas cucrema. Poib HEOTHOPOAHOCTH cpenbl, GU3NMUECKUX OaphepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyiasiuuid. OCHOBHBIE MOKa3aTead MOMYJISLUMU: YHUCIEHHOCTh, IJIOTHOCTb,



BO3pacTHAasi W TMOJOBasg CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTPALIUSI.

DKoJloruyeckasi CTpykrypa nomyssinuud. OueHKa YUCIEHHOCTH TMOIYJISLUH.
JIlnvHamuKka monyisAanuu U €€ perysanusa. buoTuduecknii mOTEeHHHan MOMYJISIINAH.
MoaenvpoBanue TMHAMHUKH ONyJIsiivU. KpuBble pocTa YMCIEHHOCTH OIS,
KpuBble BbDKMBaHUsA. Perynsiuus YWCICHHOCTH MOMYJSLUNA: Poiib (PAKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT IUIOTHOCTH. JKOJIOTMUYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Humie Buaa. MecrooOutanue. MHoOromepHas
Mozenp sKkojmormyeckon Humm JIxk.M. XarumHcona. Pa3mepsl 3konorunueckou
Hud. [loreHunanbHas U peanu30BaHHAS HUILLIH.

Bun kak cucrema mnomynsuuid. Apeansl BUAOB. BHIBI M HMX JKU3HECHHBIE
CTpaTeru. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEAEHUS W MUIpalMil >KUBOTHBIX. buosorunueckue
VWHBAa3UU YY>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toprper: Hdx. . XaT4nHCOH.

Tabmuiel M cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa HOmyasinun», «Bo3pacTHble  mUpaMuIbl
nonyanun», «CKOpPOCTb  3aCENIEHUs] IMOBEPXHOCTH  3€MIIM  Pa3JIUYHBIMU
opranuzmammny», «Mogenp 3xonornueckor Humu Jx. M. XaTuyuacoHay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJICKIIUHN YKUBOTHBIX.

JladbopaTopuas  pabora  «llpucmocobneHuss ceMsH pacTeHHl K
PaCCEIECHUIO».

Tema 9. Ikos10rus1 CO00IECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmiectBa opranm3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeEXIy
OpraHU3MaMH B OMOILIEHO3E.

Okocuctema kKak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B OKOCHUCTEME: MPOJIYLEHThl, KOHCYMEHTBI, PEAYLICHTHI.
Tpodbuueckne ypoBHH. Tpoduyeckue mnenu u cetd. AOWOTHYECKHE OJIOKU
skocucteMm. [TouBbl U WiTbl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelud  dKocucTeMbl. buomacca u  mpoaykuws.
DKOJIOTUYECKHE MUPAMUIBI UUCEI, OMOMACCHI U YHEPTHH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HamnpaBnenHsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCMM M HMX MPUYUHBI. AHTPOIOr€HHbIE BO3JCUCTBUS Ha
cykneccuu. Knnmakcuoe coob6miectBo. buopasnoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOcUcmeMbl 03€p U peK. DKocucmemvl Mopel U
oKeano8. Ixocucmemvbl MyHOp, 1€CO8, Cmenell, NyCMblHb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArporeHo3. Paznuuus
MEXTy aHTPOITOTCHHBIMA U TIPUPOTHBIMHA SKOCHCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojckas
dnopa u dayna. CunanTponuzainusi Topojckoil QayHbl. buonorudeckoe u
XO03STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBUN OpPraHU3MOB B
aKocucTeMax. Ponb Kackaonozo 3ggekma u 6udo8-30ughukamopos (Kiouesvix
6U008) 6 yHKYUoHUposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JICHCTBUH.

Mexanusmul 8030eticmeus 3aepA3HeHUll pPA3HbIX Munos Ha
CcyOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUS.
Metoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOT€HHBIX SKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencnu.
Tabmuupt u  cxembl:  «CTpykrypa  OHWoueHo3a»,  «DKocHCTeMa

IIUPOKOJIUCTBEHHOI0 Jiecay, «IKOCUCTeMa XBOMHOTO jeca», «DyHKIIMOHATbHbIC
IPpYNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeEHIECTB B 3KOCHCTEMEY,
«Jenu nuranus (macTOMIIHAS, TETPUTHAS)», «DKOJIOTHUECKasT MUPaMHIa YUCEID,
«IKoJorHYecKas mupaMmuia OMoMacchl», «IKOJOTHYecKas NMUpaMujia SHEPTUN»,
«O0pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay, «JKOCUCTEMa 03epay», «ArpoleHo3», «KpyroBopoT BellecTB U IMOTOK
SHEPTUU B arporieHo3ey, «[Ipumeps ypOodKOCUCTEM.

OO6opynoBaHue: repOapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydena NTHUIl U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo0dKOCUCTEMBI».

JladbopaTopHass paGora «l3yueHune pazHOOOpa3usi MENKUX MOYBEHHBIX
YJIIEHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIMYHBIN OuoreoreHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CyXO/I0JIbHBIN WM MTOMMEHHBIN JYT, 03€p0, O0JI0TO)».

IKeKypeusi «IKCKypcUsl B arpo’Kocuctemy (Ha Moje Wid B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodajsbHas IKOCHCTEMA

buochepa — obmemnanerapuass o0ojiouka 3eMJIHM, TJ€ CYIIECTBYET WU
CyILLeCTBOBaJa >KM3Hb. Pa3zBuTue npeacraBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6mocdeps! u e€ cocran. Kupoe
BelecTBO Ouocdeprl U ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi omocdeprl. OcobeHHOCTH OHMOCcPephl Kak
rJ100aJIbHOM 3KOcUCTEMBI. J[MHaMHuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOreOXMMHUYECKHE IUKJIBI (Yriiepoja, a30Ta). PUTMUYHOCTD SIBIEHMIM
B Onocdepe.

3oHanmbHOCTh Omocdeprl. Ilonsatne o Omome. OCHOBHBICE OHMOMBI CYIIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIAaHHbIE U IUPOKOJIUCTBEHHBIE J€ca, CTEH, CAaBaHHBI,
MYCTBIHU, TPOTIMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHITANa U
ounocdepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. 1. Bepuaackuii, 9. 3rocc.

Tabmuter 1 cxembl: «['eocdepsr 3emmn», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopoga B TpUPOJEY,
«KpyroBopot Boabl B mnpupozae», «OcHOBHbIe OMombl cymuy, «Kinmaruueckue
nosica 3emiun», «Tynapay», «Taiira», «CMmemannbiid jiecy», «IIIUpOKOIMCTBEHHBIN
nec», «Crenby», «CaBanHay, «[lycTeiHa», « Tponmyueckuid ecy.

OGopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBek M OKpyKaOIIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NpHYUHBL. Bo3aelcTBue deloBeKa Ha
ouochepy. 3arpssHeHue BoO3AYyMIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne KimMara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U )KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPAaHBl MPUPOIBI.
Kpacueie kHuru. OcobGo oxpansembie mpupojanbie Tepputopun (OOIIT).
boranuueckue cajpl U 300JI0TMUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSl UEIOBEUECTBA U MPUPOJBIL.
PaumonanbHOe  MPUPONONONIB30BAaHUE M COXpAHEHHE  OHMOJIOrMYECKOro
pazHooOpazust 3emuid. OOIIKMEe 3aKOHOMEPHOCTH TJI00ATbHBIX SKOJOTHMYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOT O KPU3HCA U €T'0 BEPOSITHBIE MOCIIEACTBUSI.

Pa3zBuTne METOIOB MOHUTOPUHIA Pa3BUTHUSI OMACHBIX TEXHOT'E€HHBIX
npoueccoB. Cucmemuvie uccredosanus nepexooa K pecypcocoepezaroujeni u
KOHKYPeHmocnocobHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneuusarouwue O00CmMyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. OcHOBbL



9Kopeabunumayuu Kocucmem U cnocooos 060pvoObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpykyus mopckux u HazemHwlx IKOCUCTIEM.

JdemoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HEHHE  atMoc(epbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHre 1ouBbl», «llapHukoBbId 3pdekT», «Ocodo
OXpaHsieMble PUPOJHBIE TEPPUTOPUIY, «MOJIETN YIIPABIIEMOIO MUPAY.
Ob6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTCHUM M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHON KHUTH pErnoHa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS TPOI'PAMMUBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
00yJaromMMUMHUCS TPOrpaMM CpeaHero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEIC,
METaInpeMETHbIEC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX Pe3yIbTaTOB OCBOSHHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONIUE COCTABIIAIONIME: OCO3HAHUE O0YUYaIOIIUMUCS POCCHICKOM
rPaXIAaHCKON MIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONPENEIEHUI0, Haiuuyue momusayuu K OOy4eHUIO  OHOJIOruw,
yenenanpaegiennoe paszeumue BHYTPEHHUX YOEXKIEHUM JUMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEW U HCTOPUUECKUX TPATUIUN pPa3BUTHUS OHOIOTHYECKOTO
3HAHUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIHNXCA PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU I[€HHOCTHO-CMBICIOBBIMUA YCTAHOBKaMHU, MPUCYIIMMU CHUCTEME
OMOJOrMYeckoro  0oOpa3OBaHMS, Haluyue  NPABOCOZHAHUS  DKOJIOTMYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KUZHEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOSHUS MPOTPAMMBI IO OHMOJIOTUH JTOCTHTAFOTCS
B EIUHCTBE Y4YEOHOM M BOCIHUTATEIHHON HESITEIHBHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMU U HOpPMaMH
MOBEJCHHUSI W CIIOCOOCTBYIOT TIPOIECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMHU JIMYHOCTH, NATPUOTHU3MA U
YBXKECHHUS K 3aKOHY M IPABOIOPSAAKY, YEIOBEKY TPyAAa U CTApLIEMY IMOKOJIEHHUIO,
B3aMMHOTO YBa)XEHUsS, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAHIO H
TpaJulUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickon Penepanuu, Opupoae u
OKpYXKarolIeH cpee.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHMSI yueOHOro mpenMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCSl PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOT0o O0OIIECTBa, pacUIUpPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTA B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:ka1aHCKOTro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YyBa)KCHHE
3aKOHA W MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEILHOCTH TMPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UILIMIO IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOCKIACHUSMU, KYJIbTYPHBIMH LIEHHOCTSIMU U
COIIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIEHUS K MHEHHUIO OINMOHEHTOB TMPHU OOCYXKICHUHM CIIOPHBIX BOIMPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOH WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpel
Ponunou, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM S3bIK W KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIECHUE K MPUPOHOMY HACIIEIUIO U MaMSITHUKAM MPUPOIbI,
TOCTHXEHUsIM Poccuu B Hayke, MICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTUM, TOHMMAaHUS 3HA4YCHHUS OWOJOTUU B TO3HAHHH 3aKOHOB
IPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OOIIeCTBa;

ujelHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO M 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOrO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIAJ]a B MOCTPOEHUE YCTOMUYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEH CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaaulusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILEHWE K MHpPY, BKIIOYAsi ACTETUKY ObITa, HAy4YHOIO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOI MPUPOJBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH KAYeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJLTYPbl 30POBbS H
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NMOHUMAaHHE W pealu3alus 3J0pOBOr0 M 0e30macHoro obpa3a KU3HU
(3mopoBO€  THUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryisapHas Quznueckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE 1EHHOCTH MNPaBWJI HWHIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOMIUX 3/TOPOBBIO M KU3HU JIFOJICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOW NESITEIHHOCTH TEXHOJOTMYECKOM M COIHaTbHOMN
HAIPABJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKy0 AESTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylied mnpodeccud U Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTHh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS HKOJIOTUYECKOM KyJIbTYphl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYNMKOB W OIEHKM UX BO3MOXHBIX TIOCJIEACTBUN ISt
OKpYXalollen Cpebl;

OCO3HAaHHE TJI00aTBHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM U MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpUOOpETaeMble MpU H3YyYEHUU OUOJIOTUHU
3HAHMSI W YMEHHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAlMOHAIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUSI B DJKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHO€ HENPUATHE JICMCTBUM, TMPUHOCAIIMX BpPEH  OKPYKaKOLIECH
NPUPOJHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC KOJIOTHUYESCKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIlaTh UX;



HaJIUYME PAa3BUTOT'0 IKOJOTHUECKOTIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OTIbITa TSI TENbHOCTU HKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOUN
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN JEATEIbHOCTH HKOJIOTHUECKOMN
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKM M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIbTYpPhl KaK CpEICTBA
B3aUMOJEHCTBUS MEXAY JIOJAbMU U MTO3HAHUS MUPA;

NOHUMaHHE chnenuUuKd OHOJOTMM KaK HayKH, OCO3HaHHUS €€ poJih B
(GbopMHUPOBAaHUU PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
Npe/ICTaBlIeHUss 00 OKpY)KAIOIIeM MHpE KaK O €IMHCTBE IMPHUPOJbI, YeJIOBEKa U
oOIecTBa, B TMO3HAHWHM MPHUPOAHBIX 3aKOHOMEPHOCTEH M PENICHWH MpoOIeM
COXpaHEHUS TPUPOTHOT'O PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU JII COBPEMEHHOW IMBUIIM3ALINMU:
oOecrieyeHus: HOBOI'O YPOBHS pPAa3BUTHUA MEAUIIMHBI, CO3JaHHE TMEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPECypcHbIE NPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJIa U3 TII00ATBHBIX IKOJOTMUECKUX MPOoOIeM U
o0OecrieyeHusi  Mmepexojla K  YCTOMYUBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHMOJOTMYECKHUX 3HAHUU B IENSIX
MOBBIILIEHU OOIIEH KyJIbTYphbl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHOW TPAMOTHOCTU OOydarommxcs, GopMupyeMoi
IpU U3yYEHUU OMOJIOTHH;

MOHUMAHHE CYITHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh TMOJy4aeMble 3HAHHS [UIs aHald3a U
OOBSICHEHUS SIBJICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM MU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUCHHSI HAa OCHOBE HAay4yHBIX (DaKToB U
UMEIOIIUXCS JaHHBIX C IeJIbI0 TIOTYYEeHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

OCO3HAHUE IIEHHOCTH HAYYHOU JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO ACSITEIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OHMONOTUU B
COOTBETCTBHH C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUSI y4eOHOro mpeaMera «buomaorusy
BKJIIOYAIOT: 3HAYuMble M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUYaAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYYHbIE TOHSITHUS, OTpaKAroIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(UKy METOJO0B TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, PHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHue,  HaONIoJleHne,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpyrue);
yHUBEpCAJIIbHBIC Yy4eOHbIe JeWcTBUsS (TI03HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), obecrnieunBaromme dbopmMupoBanue (GyHKIIOHATBHON
IPAaMOTHOCTH M COLMAIBbHON KOMIIETEHLIMH OOYyYaroIluXcs; CIOCOOHOCTD
o0yuarouuxcs UCII0JIb30BaTh OCBOEHHbIE MEXIUCLIUIUITMHAPHbIE,

MHUPOBO33pEHYECKHE 3HAHWA W YHUBEpCajJbHblE y4yeOHbIE JEUCTBUS B
NIO3HABATEIBHOM U COLIMATIBbHOM ITPAKTHUKE.

B pesynpraTe wu3ydyeHHs OHMOJOIMM HA YPOBHE CpEIHEro OOIIEero
obOpasoBaHust 'y oOyuwatouierocss OyayT cQOpPMHUpPOBaHbl I103HABATEIbHbBIE
YHUBEpCAJIbHbIE YU€OHbIE 1EMCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUECOHbIE
NEHCTBUSA, PEryIsTUBHbIE YHHBEPCAJIbHbIE Y4€OHBbIE JEWCTBHUS, COBMECTHAs
NEeSATENBHOCTb.

MeranpeaMeTHble pe3yNbTaTbl OCBOEHMSI IMPOrPaMMbI CPEIHEro OOIIEro
00pa30BaHus JIOJKHBI OTPaXXaTh:

OBanagenue YHHMBEpPCAJIbHBIMHU yueOHBIMHU MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENNFHO ~ (OPMYNHPOBATH W aKTyalH3UpOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHWHM 3HAHUWA NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHaym3a, CUHTE3a, CPaBHEHMSI, KIIacCU(BUKAIIHA, 0000IICHHS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIMBATH
CBSI3U C APYTUMU NOHATUAMH);

ONpEAENATh LENU JEATEINbHOCTH, 33JaBas IapaMeTpbl W KPUTEPUH UX
JNOCTHKEHHUS, COOTHOCUTB PE3YJIBTATHI AEATEIBHOCTH C OCTABICHHBIMHU LIETSMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUSA ISl OOBSICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE pacCyXJAeHUS (MHIYKTUBHbIE, JENYKTUBHBIE, IIO
AQHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYMSI B PACCMATPUBAEMBIX
ABJICHUAX, (DOPMYJIUPOBATH BBIBObI M 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTBa  AJA  TpeNCTaBlIEHUs
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatrbiBaTh IUIAaH pElIeHHUs MpoOJeMbl ¢ YYETOM aHajan3a HMMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATb U  BBIMNOJHATH paboTy B  YCIOBUAX  PEAJBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIaJIETh HAaBbIKAMU y4e€OHO-UCCIIEI0BATENLCKON U MIPOEKTHOM JeSITeTbHOCTH,
HaBbIKAaMU  pa3pelieHus: npodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY IIOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3aa4, [IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHNS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLIUAIBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJauyd B 0Opa30BaTEIbHOM
NEATENbHOCTH U KU3HECHHBIX CUTYalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH IIOJYYCHHBIE B XOJE PEIICHMs 3aJayd  PeE3yJIbTaTHhI,
KPUTHUYECKN OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBII NOUCK IMEpEeHOca CPEeACTB M CHOCO00B
JeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYHO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeil;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIbHBIE MOAXOJbl M PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



WH(POPMAITUIO PAa3IMYHBIX BUIOB U (HOPM TMPEACTABICHHS, KPUTUIECKUA OIICHHBATH
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHQPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
Oouonornyeckor uHbopmaruu (cxeMbl, rpaduku, AUarpaMmsbl, TaOIHUIbI, PUCYHKH
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa MpU paboTe ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKUE 3HAKKW U CUMBOJIBL, (DOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISTH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOT€ WIM TUCKYCCHUU TIO CYIIECTBY OOCYX)maaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CPEACTBA OOIIEHWS, TOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJCTh PAa3JIUYHBIMU CIOCOOaMH OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATD
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON ¥ WHIWBHUIYaJIbHOU
paboTHI MpH PEIICHUH OMOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KJI0TO YieHa KOJUIEKTHBA,



NPUHUMATh  IEJIM  COBMECTHOM  JIESTEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHUPOBATH JEUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JCHCTBUM,
pacmpeneisTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaH/bl B
001Ul pe3yabTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYaIMSIX, IPOSBIIATh TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

OByajeHNe YHMBEPCAJIbHBIMH PeryJasTUBHBIMM eCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS IS BBISBIEHUS MpoOJIeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMpAaTh HAa OCHOBE OWOJOTWYECKMX 3HAHUU II€TIEBBIE W CMBICIOBBIC
YCTAHOBKU B CBOMX JICHCTBUSIX M MOCTYINKAX MO OTHOILICHHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJjauyu B 00pa3oBaTEIbHON
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITETILHO  COCTABJISITH IUIAH  PELICHUs NpoOJieMbl €  Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKy y4eOHOI0 MpeMeTa Ha OCHOBE JIMUHBIX TIPEATOUYTECHHM;

JIeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYaIlUsiIM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB U
OCHOBAaHHM, UCIOJB30BaTh MPUEMBI PEQIIEKCUU ISl OLEHKU CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pPE3yNBTaTBl OCBOCHHS COJCPKAHHS Y4eOHOTO TIpeaMera
«buonorus» Ha yrIyONEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOO€CTeUeHHUE
npopunbHOro  oOydeHus  oOydarommxcsa  Ouwonoruu. OHHM  BKIIIOYAIOT:
cnenuuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI IO
OCBOCHUIO, UHTEPIIPETALNU U MPEeoOpPa30BaHUIO 3HAHUM, BUJbBI NESITEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PAa3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX >KM3HEHHBIX cuTyauusx. I[IpeameTHbie pe3yiabTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHusl.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS y4eOHOro mpenMera «buomorus» B 10
Kaacce OMKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HAaYK, B (DOPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B
MO3HAHUM  3aKOHOB  TPUPOJLI U  PEIICHHH MpobJieM  paluoOHAIbHOTO
MIPUPOJIONIOJIB30BAHMS, O BKJIaJC POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOoI0ruy;

BIIQJICHUE CHUCTEMON OHWOJIOTMYECKUX 3HAHWM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAraromue OUOJIOrHYECKUEe TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOpPETyJISIusi, CaMOBOCIIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHYUBOCTh, POCT W Pa3BUTHE), OMOJIOTUYECKHE TEOPUU
(knerounas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocomHast Teopus
HacieAacTBeHHocT T. Moprana), ydyenus (H. M. BaBumoBa — o 1eHtpax
MHOTrooOpa3uss HW  TNPOUCXOXKJICHHS  KYJbTYPHBIX  pPacTCHHi),  3aKOHBI
(emmHOOOpa3Us MOTOMKOB TEPBOTO MOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOr0o HacienoBanusa [. MeHzens, TOMOJOrMYECKUX PSIJOB B
HacJIeACTBCHHOM U3MCHYUBOCTHU H. . Baswuiosa), [PUHLIUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOAAMU HAyYHOIO IO3HAHUSI, HUCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEAOBAHMUSIX JKUBBIX OOBEKTOB (OMUCaHUE, HW3MEPEHUE,
HaAOJII0/ICHUE, SKCIIEPUMEHT);



YMEHHE BBIICTISITh CYIIECTBECHHBIE TPU3HAKHU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM
OpPTaHOB pAaCTEHUH, >KMBOTHBIX, 4YEJIOBEKa, MPOIECCOB >KU3HEAEATEIHHOCTH,
NPOTEKAIONINX B OpraHU3MaxX PacTEeHHU, )KMBOTHBIX M YEIOBEKa, OMOJIOTHMYECKUX
IPOIIeCCOB: OOMEHa BeliecTB (MeTabonu3M), MpeBpaIleHusi YHEPTUU, OpOKeHHUS,
aBTOTPO(MHOTO U TeTepOoTPOGHOrO TUIIOB MHUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, SMOpPHUOreHe3a, MoCTIMOPHUOHATIBLHOIO PAa3BUTHS,
pa3MHOXKEHUS,  WHIAWUBUAYaJbHOTO  pa3BUTHs  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBUS F€HOB, Fe€TEpO3KCca, UCKYCCTBEHHOIO0 0TO0DA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXIY OpPraHOUJAMU KJIETKU U HUX
GYHKIIUAMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEW W WX QYHKIUSIMH, MEXKIY
opraHaMud M CHCTEMaMU OpPraHOB Yy pAcCTEHUM, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIMAMHA, MEXAY CHUCTEMaMU OpraHOB M UX (PYHKIUSMHU, MEXKAY ITaramu
0oOMEHa BENIECTB, ATAllaMH KJIETOYHOTO ITMKJIA U KU3HEHHBIX IUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBIISITh OTJIMUUTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIITI;

yYMEHHE pelIaTh OMOIOTHYECKUE 3aJa4H, BBISBISATH IPHUYNHHO-CIEICTBEHHBIC
CBSI3M MEX/IY UCCIIETyEMBIMU OMOJIOTMYECKUMU TPOLIECCAaMU U SIBJICHHUSIMH, JIENaTh
BBIBOJIBI ¥ IIPOTHO3bI HA OCHOBAHUM TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINIONHATH JIA0OpATOPHBIE M TPAKTUYECKHE PaldOThI, COOMIOAAThH
npaBuiia Mpu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYyI0BAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh WX OKCICPUMEHTAIBHBIMU
cpenctBamu, GOpMYIUpPYs Ielb HCCIENOBaHUS, AaHATU3UPOBATH MOJYyYEHHBIE
PE3yNbTaThI U JIENIaTh BHIBOIHI,

YMEHHE yYacTBOBATh B y4e€OHO-UCCIIEIOBATEILCKONM paboTe Mo Ouoioruw,
HKOJIOTUU W MEJUIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBIATH  MMOJNYYCHHbIE  pE3yJAbTaThl HAa  YYECHHUYECKUX
KOH(EPEHITUSX;

YMEHHE OILICHWBAaTh JTHYECKHE AaCTEKThl COBPEMEHHBIX HCCIECIOBAaHUN B
o0jacth  OMONOrMM M MEIULIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHHUE, HAMPABICHHOE M3MEHEHHE I'€HOMa M CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oynyuiell mpodeccroHaIbHOM
NESTENbHOCTA B 00JIaCTH OWOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBINIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIH
UHTEpPEC, HAIIPaBJIEHHbIA HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu u
OpoAOoJKEHUE OMOJOrM4YecKoro oOpa3oBaHUs B  OpPraHU3alMSIX CPEIHEro
po¢eCCUOHAIBHOIO U BbICIIEr0 00pa30BaHUsL.

[IpenmeTHbie pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buomorusi» B 11
K1acce NOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUM O MECT€ U POJU OWUOJIOTHUM B CHCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpa, B TO3HAHUM 3aKOHOB IMPHUPOJBl M PEUICHUH SKOJOTHYECKUX
npoOyieM 4YelloBEYeCTBA, a TaKK€ B PEIIEHHH BOINPOCOB PallMOHAIBHOTO
IPUPOIOIIONIB30BaHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILIEHMS K MPUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKIKOYAET
ONpeeNeHus] W TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOTHYECKUX
TEPMUHOB M TMOHATUM (BHI, HdKOCUCTeMa, Ouocdepa), OMONIOTHUYECKHE TEOpUHU
(aBomtounonHas teopus Y. J[apBHHA, CUHTETHYECKAsE TEOPHs 3BOJIIOLMH), YUCHHS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHHsX sBontonuu, B.U. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apoabiieBoro cxoacrea K. M. bapa), npasuna (munumyma 0. JluGuxa,
SKOJIOTMUECKON NUpaMuibl SHEpPruM), rumnore3bl (runore3a «Mupa PHK» V.
I'unGepra);

YMEHHUE  BJIAIETh ~ OCHOBHBIMM  METOJAaMH  HAYYHOIO  IO3HAaHUS,
UCTOJIb3YEMbIMU B OMOJIOTHYECKUX HUCCIIETOBAHUIX KUBBIX 00OBEKTOB U HIKOCHCTEM
(onucaHue, U3MepeHue, HaONIOAEHUE, PKCIEPUMEHT), CIIOCOOAMM BBISIBICHUS U
OLICHKHU aHTPOIOT€HHbIX U3MEHEHU B PUPOIE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPHU3HAKH: BHUJIOB, OHOr€OIEHO30B,
AKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIEro, IBMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 otOopa, AJUTONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIXKYIIUX CHJI SBOJIIOIUMU HA T€HO(OH] MOMYIISIIUH,
PUCIIOCOOJICHHOCTH OPTraHU3MOB K cpezie OOMTaHUs, YepelOBaHUs HaIpaBICHUM
SBOJIFOLIMH, KPYTOBOPOTA BELIECTB U IIOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY MpOIECCaMU HBOJIOLUHU,
JOBIKYIIUMU CHJIAaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JUYHBIX SKOCUCTEM U
IPUCIIOCOOJICHUSIMU K HUM OPTaHHU3MOB;

YMEHUE  BBIBJIATH  OTJIMUUTENIbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
IPHUCIIOCOOJICHHOCTh BHJIOB K cpele OOUTaHMs, aOMOTHYECKUX U OMOTHYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OMOJIOIHMYECKYIO
TEPMUHOJIOTHIO U CHMBOJHKY JUIS JOKa3aTeNbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB U CPEbl OOUTaHNs, €TUHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTH COXpPAaHEHHs MHOroo0Opasusi BHIOB U
HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U UEIOBEUYECTBA;

YMEHHE pelIaTh OMOIOTUYECKUE 3a/1a4H, BBIABISATH MIPUUYNHHO-CIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU TIPOIIECCAMU | SIBICHUSAMU, JeNaTh
BBIBOJIBI ¥ TIPOrHO3BI HA OCHOBAHUH TIOJYyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINONHATH JIA0OpAaTOPHBIE W TPAKTUYECKHE PaldOTHI, COOMIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPATh UX HKCIEPUMEHTAIbHBIMU
cpencrtBamu, GOpMYIUpPYS Ielb HCCIEIOBAaHUS, AaHATU3UPOBATH TMOJyYEHHBIE
pe3yNbTaThl U JAeNaTh BBIBOBL;

YMEHHE yYacTBOBAaTh B y4e€OHO-UCCIIEIOBATEIbCKONM paboTe Mo Ouosioruw,
HKOJIOTUU W MEJULIMHE, MPOBOJUMOM Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBISATH  MOJYyYEHHbIE  pe3yidbTaThl HAa  YYCHHYECKUX
KOH()epeHIUsX;

YMEHHE OLIEHUBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YeTOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSAX M CIOCO0axX MpeaoTBpaIIeHUs
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiiel npodeccruoHalIbHOM
JeSITeNFHOCTHA B 00J1aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIOIH30BAHMSI, METUIIHBI,
OMOTEXHOJIOTUM, TICUXOJOTHUU, BETEPUHAPHH, CEIHCKOr0 XO35SMCTBA, MHUIIEBOM
IPOMBIIICHHOCTH, YIAyONsATh TO3HABATEIbHBIM HWHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOIOIDKEHHUE
OMOJIOTMYECKOro 00pa3oBaHUsl B OpPraHU3alUsAX CPEIHEr0 MPOQPECCHOHATBHOIO U
BBICIIIETO 00Pa30BaHUSI.



TEMATUYECKOE INTAHUPOBAHUE

10 KUIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NporpaMMbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI pecypen
1 buonorus xak Hayka
2 JXKuBble cucTeMBbl M UX U3Y4YEHUE
3 buonorus xinerku 0.5
4 XuMHUUeCcKasi OpraHu3aIist KICTKH 10
5 Crpoenue U pyHKIMH KIETKH 8
6 OOMeH BelecTB U MpeBpallleHrue YHEPTHH B 9 1
KIIETKE
7 HacnenctBennas nunopmanus u 9 05
peanu3zanus e€ B KJIeTKe
8 JKU3HEHHBIN UK KIIETKU 6 1
9 CrpoeHue U pyHKIIMHA OpraHU3MOB 17 1.5
10 Pa3mHOXk€eHME U pa3BUTHE OPTAaHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJEICTBEHHOCTH U ) 05
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTU HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHoOTHS ¥ CHHTETHYECKAsE OMOTIOTHS 4
17 PesepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoabusie | IlpakTnuyeckue
MPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTbI
pecypcesbl
1 3apoKIeHNE U Pa3BUTHE IBOJTIOIIHOHHBIX 5
MpeACTaBICHUN B OMOJIOTUH
Muxkpo3Bosronus U €€ pe3yabTaThl 18 2
MaxkposBoronus u e€ pe3yabTaThl 9
[IponcxoxaeHne u pa3BUTHE )KU3HA Ha
4 P 8 P 19 15
3emie
5 IIpoucxoxneHne 4enoBeKa — aHTPOIIOTEHES 13 1
DKOJIOTHs — HayKa O B3aUMOOTHOIICHHUSAX
6 OpPraHU3MOB M HAaJJOPraHU3MEHHBIX CHUCTEM 3 0.5
C OKpY>Karollen cpenou
OpranusMmsl U cpesja 0OuTaHHs 16 1.5
DKoJ0Tus BUAOB U MOMYJIALUN 11 0.5
DKoJ0Tusl COOOIIECTB. DKOIOIMUECKHE
9 H 15 0.5
CHUCTEMBI
10 buocdepa — rmobanpHas sKocucTeMa 10
11 UYenoBek u OKpykaromias cpeaa 7
12 PesepBHOE Bpems 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 7.5







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3yuyeHHs1 | o0Opa3oBaTesIbHbIE
padoTbI padoThbI
pecypchbl
1 buonorust kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOTO 00IIIeCTBa 01.09.2023
2 XK i 1
WBBIE CUCTEMBI U UX CBOMCTBA 07.09.2023
3 VYpoBHeBas opraHu3alus KUBBIX CUCTEM 1 07.09.2023
4 HcTopust OTKPBITUS U U3YUYECHUS KIIETKU. 1
Krnerounas Teopust 08.09.2023
MeToasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTnueckas padora
5 «V3y4yeHre MeT010B KJIETOYHONU OHOJIOTUI 1 05
(xpomatorpadus, anexrpodopes, ' 14.09.2023
nuddepeHmanpHoe eHTpUGyrupoBaHUEe,
[TIIP)»
6 X 7 1
UMUYECKUI COCTaB KICTKU 14.09.2023
7 MuHepaabHBIE BEIIECTBA KIIETKH, UX 1
Ouonorudeckas poib 15.09.2023
Opranndeckue BEIIeCTBA KIETKH — OEIKU.
8 JlabopaTtopnas pabota «OO0Hapy)KeHHe 1 0.5 91.09.2023
0OEJIKOB C IIOMOIIbI0 KaUeCTBEHHBIX




peaKuuii»

CgoiicTBa, Knaccupukanus 1 QyHKINN

o 0enKoB 21.09.2023
10 Opranunyeckue BEIIeCTBa KIETKH —
YTJIEBOIbI 22.09.2023
11 Opranndeckue BemecTBa KIeTKH —
R87000201031 28.09.2023
Hyxnennossie kucnotsl. JJHK n PHK.
Jlaboparopnas pabota «Mccnenoanue
12 0.5
HYKJICHHOBBIX KHCJIOT, BBIJICIICHHBIX U3 28.09.2023
KJIETOK Pa3JIUYHBIX OPTaHU3MOB
13 Crpoenue u pynkuun ATO. [pyrue
nykieosuaTpudocdater (HTD) 29.09.2023
Cexsenuponanue JJHK. MeToibl
14 T€HOMUKH, TPAHCKPUIITOMUKH, 05.10.2023
MIPOTEOMHKH
15 MeToabl CTPYKTYpPHOI OHMOJIOTHH 05.10.2023
16 T T
unbl KieTok. [IpokaproTnueckas KiieTka 06.10.2023
CtpoeHue dyKapuOTHYECKOM KIETKH.
17 HpaKTqufKaﬂ pabora «/3ydeHne cBOMCTB 0.5 19.10.2023
KJIETOYHOU MEMOpPaHbD»
18 [ToBepXHOCTHBII anmnapar KJIeTKu 19.10.2023
OnHoMeMOpaHHbBIE OPraHOMIBI KIETKH.
19 [TpakTrdaeckas padbota «3ydeHue 0.5 20.10.2023

ABWIKCHUS HUTOINIA3MbI B PACTUTCIIBHBIX




KIJICTKax»

20

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKH:
MUTOXOHJIPHH, TIacTU L. JIabopaTopHas
paborta «VccnenoBaHue mia3Moin3a u
JIeIUIa3MOJIM3a B PACTUTEIBHBIX KIETKaX»

0.5

26.10.2023

21

HeMeM6paHHBIe OpTraHOUABI KIICTKH

26.10.2023

22

Crpoenne u QyHKIUH Sapa

27.10.2023

23

CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopHas pabora
«3ydyenue cTpoeHus KIETOK pa3InYHbIX
OpraHU3MOBY

0.5

02.11.2023

24

ACCUMMJISIIIAS Y TUCCUMIIISIITUST — JIBE
CTOpOHBI MeTaboM3Ma. Turbsl o0OMeHa
BemiecTB. Jlaboparopuas pabora
«M3yveHune KaTaTUTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha mpUMepe aMIJIa3bl WK
KaTaJias3bl)»

02.11.2023

25

DepMEHTAaTUBHBIN XapaKTep peaklui
KJIeTOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacIuenIeHus IEpOKCUIa BOLOPOA B
PACTUTEIIBHBIX U JKUBOTHBIX KJIETKAX»

0.5

03.11.2023

26

benku-akTuBaTOPHI U OEIKU-UHTHOUTOPHI

09.11.2023

27

ABTOTpOGHBIN THIT 0OMEHA BELIECTB

09.11.2023




28

dorocunres

10.11.2023
Xemocunres. JJabopatopHas pabora
29 «CpaBHeHHe TIpolieccoB POTOCHHTE3A U 0.5 16.11.2023
XEMOCHHTE3a»
AHa’poOHbIe opraHnu3Mbl. Bub
30 Oposkenus. JlabopaTopHas pabora
«CpaBHeHHE TIPOIIECCOB OPOXKEHUS U 16.11.2023
JIBIXAHUS)
31 AdpoOHBIE OpraHU3MBbI. DTaIbl
SHEPTETUUECKOro OOMeHa 17.11.2023
DHeprusi MeMOPaHHOTO TPaIUCHTA
32 HpOTOHOB.VCI/IHTe?» AT®: pabora 30.11.2023
poToHHON AT®-cuHTa3bI
33 Peakiuu MaTpUyHOTO CHHTE3a 30.11.2023
34 TpaHCKpUIIIUS — MaTPUYHBIA CUHTE3
PHK 01.12.2023
35 Tpancnsiuus u e€ 3Tanbl 07.12.2023
36 KoaupoBanue amunokucnot. Ponb
prubocoM B OMOCHHTE3E OerKa 07.12.2023
37 Opranuzanys reHoMa y IpokapuoT u
YKapHOT 08.12.2023
38 MonekynspHble MEXaHU3MBbI SKCIIPECCUI
T'CHOB Y DYKapuOT 14.12.2023
39 Bupycbl — BHeK/1€TOUHbIE (OPMBI KUIHU 0.5
W o0nHraTHbIe apa3uThl. [IpakTnyeckas 14.12.2023




pabota «Co3nanue MO BUPYyCa»

BupycHsle 3a0051€BaHuUs UEIOBEKA,

40 JKUBOTHBIX, PACTEHUI 15.12.2023

41 HanoTexHoiornu B OMOJIOTUU U METULITHE 21.12.2023

42 JKvi3HeHHBIN UK KIIETKU 21122023

4 M i HK

3 aTpUYHBINA cHHTE3 ] 99 12,9023

Xpomocomsl. JlabopaTopHast pabora

44 n -
«M3yuenne XxpoMOCOM Ha TOTOBBIX 0.5 98.12.2023
MHUKpOIpenapaTax»

45 Jenenue KIeTku — MUTO3 28.12.2023
Tunsl kieTok. KapruoKnHE3 U HUTOKHHES.
JlaGopaTopHnas pabora «Habnronenue

46 0.5
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa 29.12.2023
(Ha rOTOBBIX MUKpOIIpernapaTax)»

47 Perymsiius ;KM3HEHHOTO IIUKJIa KJIETOK 11.01.2024

4

8 OpraHu3Mm Kak eIMHOE 11eJI0€ 11.01.2024

Txanu pacrenuii. JlabopaTopHas pabora

49 . - 0.5
«M3yueHue TkaHel pacTeHUI» 12.01.2024
TKaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas pabota «3ydeHue TkaHeH 0.5 18.01.2024
KUBOTHBIX)»

51 Opranbl. CHCTEMBI OPTAHOB. 0.5




JlabopaTtopHnast pabota «3yueHue opraHon 18.01.2024

I[BETKOBOTO PACTECHUS
52 Ornopa Tenla OpraHu3MoB 19.01.2024
53 JIBI>KEHHE OpraHu3MOB 95.01.2024
54 [TutaHue opraHu3MoB 95.01.2024
55 [TuTaHne MO3BOHOYHBIX )KHUBOTHBIX.

[TuieBapuTeIbHAS CHCTEMA YeJIOBEKa 26.01.2024
56 JlpIxaHWE OpraHu3MOB 01.02.2024
57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H

YelioBeKa 01.02.2024
58 TpaHcnopT BemecTB y OpraHu3MOB

02.02.2024

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX

KUBOTHBIX U Y€JIOBEKa 08.02.2024
60 Brinenenue y opranu3smMosB 08.02.2024
61 3ammra y OpraHu3MoB 09.02.2024
62 NMMyHHas cucteMa yeoBeka 15.02.2024
63 Pa3znpaxuMocTh 1 perynanus y

OpraHU3MOB 15.02.2024
64 ['ymopanbHas peryisiius 1 YHI0OKpUHHAS

CHCTEMa KMBOTHBIX U YeJIOBEKa 16.02.2024




65

(I)OpMBI PAa3SMHOXKXCHUSA OPTraHU3MOB

29.02.2024
66 [TonoBoe pa3MHOXKEHUE 90.02.2024
o Meiios 01.03.2024
["amerorenes. Obpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas paboTa
68 0.5
«M3yueHune cTpoeHHs MOJIOBBIX KJIETOK Ha 07.03.2024
TOTOBBIX MUKpOIpenapaTax»
69 uuBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOIEHE3 07.03.2024
70 3akjaJKka OpraHoB U TKaHEU U3
3apOIBIIIEBHIX JIUCTKOB 14.03.2024
PocT u pa3BuTHE )KUBOTHBIX.
Jlaboparopnas paboTa «BeisiBIeHUE
71 . 0.5
MPU3HAKOB CXO/ICTBA 3apOIbIIIeH 14.03.2024
MO3BOHOYHBIX KHBOTHBIX)
Pa3MHOXeHME U pa3BUTHE PACTEHUM.
72 Jlaboparopnas pabota <<CTp0€H%€ OpraHoB 0.5 15.03.2024
Pa3MHOXKEHHUS BBICIIUX PACTCHUI
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TCHETHKHU KaK HayKu 21.03.2024
OCHOBHBIE TIOHSATHS U CHMBOJIBI TCHETHKH.
74 JlaGopatopHas pabota «/Ipozoduia VKaK 0.5 91.03.2024
00BEKT TeHETUYECKUX UCCIIETOBAHUI
75 3aKOHOMEPHOCTH HaCIICTOBAHHUS 05
npu3HaKoB. MoHorubpuaHoe 21.03.2024




ckpemuBanue. [Ipaktuueckas padora
"N3y4yeHue pe3yabTaTOB MOHOTHOPUTHOTO
CKpeIUBaHus y Apo30Quisr"

I_[I/ITOJ'IOI“I/ILIGCKI/IG OCHOBBI

76

MOHOTHOPHUIHOTO CKPEIIIMBAHUS 22.03.2024
77 AHanusupyrouiee CKpeluBaHue.

Hemnonnoe nomuHupoBanme 28.03.2024

JuruOpuiHoe cKpeluBaHue.

[Tpaktuyeckas padora «M3yuenue
78 0.5

Pe3yJIbTAaTOB TUTHOPHIHOTO CKPEIIUBAHUS 28.03.2024

y 1p030(OUITBI»
79 [{uTonornyeckue OCHOBBI JUTUOPHIHOTO

CKpEILMBAHUS 29.03.2024
80 CuernieHHOe HACJIeJOBaHHE MPU3HAKOB 04.04.2024

1 X
8 POMOCOMHAs TEOPHsI HACICICTBEHHOCTH 04.04.2024
82 ['eneTuka nmomna 05.04.2024
83 ['eHoTun Kak 1eNoCTHAs cucTeMa
05.04.2024

84 ['eneTnueckuii KOHTPOJb PA3BUTHS

PaCTCHHMIA, )KUBOTHBIX M YeJIOBEKA 18.04.2024
85 N3MeHunBOCTH MTpU3HAKOB. BUbl

U3MEHYUBOCTH 18.04.2024
86 MonudukanmoHHas U3MEHYUBOCTh 10.04.2024
87 BapuanyonHslii psia 1 BapyualiioHHas 0.5




kpuBas. JJaboparopHas pabora
«HccnenoBanue 3aKOHOMEpHOCTEN
MOU(UKATMOHHONH N3MEHUHUBOCTH.
[TocTpoeHne BapualMOHHOTO psijia U
BApUALIMOHHON KPUBON»

25.04.2024

88

I'enoTHIIMYECKAsE H3MEHUUBOCTbD.
Kom0OuHaTuBHAasI U3MEHUYHUBOCTh

25.04.2024

89

MyTannoHHast U3MEHYUBOCTD.
[Tpaktuueckas padora «MyTauu y
Jpo30¢ bl (Ha TOTOBBIX
MHUKpOIIpenapaTax)»

0.5

26.04.2024

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoliecca. DNMUIreHeTHKa U SMUT€HOMUKA

26.04.2024

91

['enetnka yenoseka. [Ipaktudeckas pabora
«CocraBieHue U aHaJIU3 POIOCIOBHOI

0.5

16.05.2024

92

MeToapl MEIUIIMHCKON T€HETUKHU

16.05.2024

93

3HaueHue METUIMHCKON T'€HETUKH B
MIPEAOTBPAIEHUHN U JICUCHUH
FeHETUYECKHUX 3a00JIEBaHNI YET0BEKA

17.05.2024

94

OCHOBHbBIE TIOHSITHS CEJIEKILUU.
Jlaboparopnas pabota «3ydeHue copTos
KYJIbTYPHBIX PACTE€HUN U TIOPO]] JOMAITHUX
KUBOTHBIX)»

0.5

17.05.2024

95

MeToabl ceneKIIMOHHON pabOTHI.
Jlaboparopnas padota «/3ydeHne MeTo10B
CEJICKLIUH PACTCHUIN

0.5

23.05.2024

96

JlocTrkeHus CeneKuny pacTeHUN 1




KUBOTHBIX. [IpakTrueckas padbora 23.05.2024
«IIpuBUBKa pacTeHUI»
97 CoxpaHeHue, U3yueHHE U UCIIOJIb30BaHHUE 1
T€HETUYECKHUX PECYPCOB 24.05.2024
buotexHonorus kak Hayka u oTpaciib
98 pou3BojcTBa. [IpakTudeckas padora 1 0.5 94.05.2024
«3yueHne 0ObeKTOB OMOTEXHOJIOT U
99 OcHOBHBIE HaMPaBICHUS CHHTETUYECKOM 1
ouonoruu 30.05.2024
100 X
POMOCOMHASI U TeHHAsI UHKEHepHs 1 30.05.2024
101 M 1
SIMIIMHCKIE OMOTEXHOJIOTHH 31.05.2024
102 Pesepsubiii ypok. [ToBTOpeHue, 1
0000111eHrEe, CUCTEMATH3AIMS 3HAHUN 31.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue u3yveHus oBpasoBaTeIbHBIe
padoTbI padoTbI
pecypchbl
1 OpomtonmonHas teopus Y. Jlapsuna 1 01.09.2023
5 JIBroKyIpe CUIIbl SBOJIIOLMMU BUIOB 110 Y. 1
HapBuny 01.09.2023
3 Bopwba 3a cymiecTBoBaHuMe. 1 05.09.2023
4 EcTtecTBeHHBIN 1 HCKYCCTBEHHBINH OTOOD 1 05.09.2023
5 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIMU 07.09.2023
6 OTalbl 3BOJIIOLIMOHHOTO MIpoLiecca: 1
MHUKPOIBOIIOIUS U MAKPOIBOIIOLIHS 07.09.2023
7 [Nomynsiiust — sneMeHTapHas eANHULIA 1
3BOJIIOLIMU 12.09.2023
3 3aKOH reHEeTHYECKOro paBHoBecus JIx. 1 05
Xapau, B. BaitnOepra. 12.09.2023
9 JlaboparopHas pabota «BrisiBieHue 1 0.5
W3MEHUYUBOCTH Yy 0COOEH OJTHOTO BHJIa» ' 14.09.2023
10 DneMeHTapHbIe (JaKTOPHI IBOTFOIIUN 1 14.09.2023
11 DddexT ocHoBarens. Ddekr 1
OYTBIJIOYHOTO TOPJIBIIIKA 19.09.2023




12

Murpanuu.

19.09.2023

13

W3onsuun nomynauuii: reorpaduueckas,
Ouosornyeckas

21.09.2023

14

EctecTBenHbIit 0TOOp — HAIPaBISIONIHIA
(haxTOp IBOIOITUHN

21.09.2023

15

®opMBI ecTeCTBEHHOTO 0TOOpa

26.09.2023

16

[Tomosoii oTO0p

26.09.2023

17

[prcnocoOaeHHOCTh OPTaHN3MOB KaK
pe3yIbTaT MUKPOIBOJIOIIHH.
JlaGopaTopHas paborta «3ydeHue
apoMop(030B ¥ UAKOAAANITAIIHN Y
PaCTCHHIA U KHBOTHBIX)

0.5

28.09.2023

18

[Ipumeps! npucnocodieHuH y
OpraHu3MoB: MOp(OIOrHIEcKHe,
(dbuznoornueckue, OMOXUMHUICCKHE,
noBeneHueckue. Jlaboparopnas pabota
«IIpucnocobyeHuss opraHu3MoB U UX
OTHOCHUTEJIbHAS 11eTIECO00PA3ZHOCTH)

0.5

28.09.2023

19

Bup, ero kxpurepuu u CTpyKTypa.
JlabopaTopHas pabotra «CpaBHEHHE BHJIOB
110 MOP(OJIOTUIECKOMY KPUTEPHIOY

0.5

03.10.2023

20

CrpykTypa BUaa

03.10.2023

21

Bunoo6pazoBanue kak pe3yibTar
MHUKPOIBOJTIOIAN

03.10.2023




AJ'IJ'IOHanI/I‘ICCKOC N CUMIIATPUUYCCKOC

22 BU000pa3oBaHne 05.10.2023
23 CBs13b MUKPOIBOJTIOIMH H STTHIEMHOJIOTHN 05.10.2023
24 Oo6o06meHue o Teme «MUKPOIBOIIOIHS U

e€ pe3yJbTaThI» 17.10.2023
o5 Makpossosmonus. Ilaneonronornyeckue

METObI U3YUYEHUS FIBOTIOLUN 17.10.2023
26 buoreorpaduueckre METO b NU3yICHUS

HBOJIIOIIH 19.10.2023

DOMOPHOJIOTUYECKHE U CPABHUTEIIHLHO-
27 MOP(OJIOTHYECKUE METO bl U3YUCHHS 19.10.2023

IBOJIIOIIH
)8 CpaBHHTEIBHO-MOP(OIOTHIECKUE

METO/bI U3YUYEHUS IBOTIOIIUN 24.10.2023
29 MonekynspHO-TeHETHYECKHE METO/IbI

W3Y4YEeHHUS SBOIOIHIH 24.10.2023
30 broxumuueckue u MaTeMaTHIECKUE

METObI U3YUYCHUS IBOTIOIUN 26.10.2023
31 OO01mure 3aKOHOMEPHOCTH JBOJTFOIHH 96.10.2023
32 AJlanTUBHAS paauanus.

HepaBHOMEpHOCTH TEMITOB 3BOJTIOLUN 02.11.2023
33 O6o06menne no Teme «MaKpOIBOIIOIHS U

€€ pe3ynbTaTh» 02.11.2023
34 Hay4nble runoTe35I MPOUCXOKACHUS

YKU3HH Ha 3eMIie 07.11.2023
35 JloHay4HbIE MTPEJICTABICHUS O




3apOXKACHUHU KU3HU

07.11.2023

OcHOBHBIE 3Tallbl HEOPraHUYECKON

3 SBOJTIOLUU 09.11.2023
37 ['umoTe3b! 3apOXKACHUS KUZHU 09.11.2023
HcTopus 3eMiau 1 METOIBI €€ N3YICHHS.
JlaboparopHas paboTa «/3yueHue u
38 0.5
ONHMCAaHNE UCKONAEMBIX OCTAaTKOB IPEBHUX 14.11.2023
OPTaHU3MOBY
39 HauanpHble 3Tanbl OpraHnyecKoit
SBOJIIOINHI 14.11.2023
40 DBOJIOIUS YYKAPHOT 16.11.2023
OCHOBHBIE 3TaITbl YBOJIFOIHA
41 pactutensHOro Mupa. [IpakTudeckas 05
pabora «M3yduenue ocoOeHHOCTEH 16.11.2023
CTPOCHUS PACTCHUI Pa3HBIX OTACIIOBY
42 OCHOBHBIE 3TaITbl YBOJIOIMH KUBOTHOTO
MuUpa 28.11.2023
43 DBOJIONMS )KUBOTHBIX. 0.5 98.11.2023
OBoJroLMs )KUBOTHBIX. [IpakTrueckas
44 pabota «M3yyeHue ocobeHHOCTEH 0.5 30.11.2023
CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX)
45 Pa3Butue xu3Hu Ha 3eMJIe 10 ApaM U
repuoam 30.11.2023
46 PazBuTue xu3Hu Ha 3emMiie 1o 3paM U
nepuoaam 05.12.2023




PazBuTune xu3Hu Ha 3emMJie 1o 3paM U

47 nepuoaam 05.12.2023
48 MaccoBbie BBIMUPAHUSI — IKOJIOTUYECKHE

KPHU3HCHI IPOLLIOTO 07.12.2023
49 CoBpeMeHHbIN IKOJIOTHYECKUNA KPU3UC,

€ro 0COOEHHOCTH 07.12.2023
50 CoBpeMeHHast CUCTeMa OPraHUYECKOTo

MIPOLIOTO 12.12.2023
51 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI

OpPTraHU3MOB 12.12.2023
59 O6o06menue o Teme «IIpoucxoxaenue u

pa3BUTHE XKU3HU HA 3eMIIE» 12.12.2023
53 AHTpPOMOJIOTUS — HayKa O YeJIOBEKE 14.12.2023
54 PazBuTune npeacraBnenuit o

MPOUCXOXKICHUH YETIOBEKA 14.12.2023

MecTo 4enoBeka B CUCTEME

opranuueckoro mupa. JlabopatopHas
55 pabota «3yuenue ocodeHHOCTEH 0.5 10.12.2023

CTPOCHUS CKEJIeTa YeJIOBEeKa, CBA3aHHBIX C

MPSIMOXOKICHUEM
56 JIBIDKYIIME CHITBI aHTPOTIOT€HEe3a 19.12.2023
57 CooTHorieHrne ONOIOTHYECKUX U

COLIMATILHBIX (JAaKTOPOB B AHTPOIIOTCHE3E 21.12.2023
58 OcCHOBHBIE CTaJIUN aHTPOTIOTeHE3A.

JlpeBHEWIHNE JIFO TN 21.12.2023
59 OCHOBHBIE CTaINM AHTPOTIOTEHE3A.




HpeBHue nroau

26.12.2023

OCHOBHBIE CTaIMM AHTPOTIOTEHE3A.

60
[lepBbie COBpeMEHHBIE THOIU 26.12.2023
61 [aneoreHeTrka u majaeoreHOMHUKA 98.12.2023
62 DBOJIIOLINS COBPEMEHHOTO YeJIOBEKa
28.12.2023
UYenoseueckue pacsl. [Ipaktuyeckas
63 pabota «I/EsyquHe IKOJIOTUYECKHUX 0.5 09.01.2024
aJIarTalyii YeI0BeKay
64 MeXTUCIUTUTHHAPHBIC METOIbI
AHTPOIIOJIOTUU 09.01.2024
65 Oo6o06menue o Teme «IIpoucxoxaeHne
YeJI0BEKa — AaHTPOIIOTCHE3Y 11.01.2024
66 3apoxIeHUE ¥ Pa3BUTHE DKOJIOTHU 11.01.2024
Mertoub! skonoruu. JlabopatopHas pabora
67 «M3yuenne MfTOI[OB 3KOJIOTAYECKUX 0.5 16.01.2024
WCCIICIOBAHMIT»
O6o0061enne no Teme «IKOJIOTHsI — HayKa
68
0 B3aUMOOTHOILIEHUSIX OPraHU3MOB) 16.01.2024
69 3HayeHHE YKOJIOTHUCCKUX 3HAHUM I
YeJioBeKa 18.01.2024
70 DKoJoruveckue GakTopsl 18.01.2024
Abuotnueckue pakTopsl. CBET Kak
71 7 . :
sKoJoruyeckuit pakrop. JlaboparopHas 0.5 93.01.2024

pabora «BblsiBieHHE TPUCTIOCOOIEHUI




OpraHu3MOB K BJIIMSAHHUIO CBETa»

72

Abuotnueckue dakTopsl. Temreparypa
KaK dKOJIOTUYECKUI (PaKrTop.
JlaboparopHas pabota «BeisiBIeHHe

0.5

IIPUCIIOCOOICHUI OPraHU3MOB K BIUSHHIO 23.01.2024

TeMIepaTypbl»

Abuotnyeckue hakropsl. BirakHOCTB Kak
73 sKosoruueckuii paxtop. JlaboparopHas 05

paboTta «AHATOMUYECKHE OCOOCHHOCTH 25.01.2024

pacTeHuil U3 pa3HbIX MECT OOUTaHUSD)
74 Abuoruueckue gaktopsl. Penbed xak 05

IKOJIOTHUECKHA (HaKTOP. 25.01.2024
75 Cpenbl obutanus oprann3MoB. HazemHo-

BO3TyIIIHAS 30.01.2024
76 Cpenpl oOuTaHus oprann3MoB. [louBeHHas 30.01.2024
77 Cpenbl oOuTanus opranu3MoB. BonHas 01.02.2024
78 Cpenbl oOuTaHUsI OPraHU3MOB.

OpranuszMeHHas 01.02.2024
79 Buonornveckue puTMsl 06.02.2024
80 XuzneHusle popMbl OpraHU3MOB.

Pacrenus 06.02.2024
81 XKuznennsie popMbl OpraHU3MOB.

KuBoTHbIE 08.02.2024
82 buotnyeckue hakTopsl

08.02.2024




3HaueHne OMOTHUYECKUX B3aUMOIENCTBUI

83 JUTSI CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie 13.02.2024
oOuTaHus
84 O6o61menne no Teme «OpraHu3mMbl 1
cpena oOuTaHUs» 13.02.2024
85 DKOJIOTUYECKUE XapaKTePUCTUKU
MONYJISILIUU 15.02.2024
OCHOBHBIE TIOKA3aTEIH MOIYJISINH:
86 YHCIICHHOCTb, TNIOTHOCTh, BO3pACTHAs U 15.02.2024
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKa3aTEeIH MOIYJISIIUH:
87 POX1aeMOCTb, IPUPOCT, TEMII POCTA, 97.02.2024
CMEPTHOCTh, MUTPAIHX
88 DKoyoruyeckasi CTpyKTypa Moy IUuH 97 02.2024
89 JlmHaMuKa TOMYJISIIAN ¥ €€ PeryIsus 90.02.2024
90 KpuBble pocTa 4UCIEHHOCTH MOMYIISALNH. 99.02.2024
91 Kpussie BEIKUBaHUS 05.03.2024
DKoyornyeckas HUIIA BUJIA.
92 JlaGoparopHas ?360Ta «[IpucmocobnaeHus 0.5 05.03.2024
CEMsIH PacTEeHHUH K PacCeICHUIO
B .
93 U] KaK CUCTEeMa IOy 07.03.2024
94 3aKOHOMEPHOCTH MOBEJACHUS U MUTpALIUI
YKUBOTHBIX 07.03.2024




O06001esue 1Mo TeMe «DKOJIOTUA BULOB U

% TTOTTYJISIITHIA 12.03.2024
96 Coo011ecTBO OpraHu3MOB — OHOIICHO3 12.03.2024
97 DKocucTemMa Kak OTKpbITasi cHCTEMa
14.03.2024

98 KpyroBopot BemecTB 1 MOTOK SHEPTUU B

JKOCHUCTEME 14.03.2024
99 [ToTok 3HEprUM B IKOCHCTEME 19.03.2024
100 OCHOBHBIE TIOKA3aTEeJIH YIKOCUCTEMBI 10.03.2024
101 DKOJOTUYECKUE TUPAMUJIBI 91.03.2024
102 H3menenuns cooO1ecTB — CYKIIECCHH 91.03.2024
103 [IpupoaHbIe SKOCHCTEMBL. DKOCHCTEMBI

03ep | peK. 26.03.2024
104 [TpupotHBIE SKOCUCTEMBI. DKOCHUCTEMBI

MOpEIl 1 OKEeaHOB 26.03.2024
105 [pupoaHbIe SKOCHCTEMBL. DKOCHCTEMBI

TYHJIP, JIECOB. 28.03.2024
106 [TpupoTHBIE SKOCUCTEMBI. DKOCHUCTEMBI

CTernew, MyCThIHb 28.03.2024
107 AHTpONIOreHHbIE IKOCUCTEMBI 02.04.2024
108 Ypboskocucremsl. [IpakTudeckas padora 05

«3ydenue u onucaHue ' 02.04.2024




ypOOIKOCUCTEMBI»

3aKOHOMEpPHOCTH (POPMUPOBAHUS

109 OCHOBHBIX B3aHMOJICHCTBHII OPraHU3MOB B 02.04.2024
HKOCHCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arps3HEHUN
110 pa3HBIX TUTIIOB Ha CYOOPTraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISAIIMOHHOM U 04.04.2024
HKOCHCTEMHOM YPOBHSX
111 buocdepa — obuiennmanerapHas 060104Ka
3emin 04.04.2024
112 VYuenue B. . Bepnaackoro o 6nochepe 04.04.2024
113 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl 16.04.2024
Kpyrosoports! BemecTs u
114 OroreoxuMuIecKre MUKl Kpyrosopor 16.04.2024
KHCIIOpOia
KpyroBoports! BemiecTs u
115 Ouoreoxumuueckue Hukibl. Kpyrosopor 18.04.2024
yriaepoaa
KpyroBopotslI BelecTs u
116 OMOreoXMMHUIECKUE ITUKIIBI. KpyroBopoT 18.04.2024
azoTa
117 30HaIILHOCTH OMOChEPHI. 93.04.2024
11
8 OcHOBHBIEC OMOMBI CYILIN 93.04.2024
119 YcroitunBocts Orocheps




23.04.2024

120 DKOJIOTHYECKUE KPU3UCHI U UX TIPUUUHBI 95.04.2024
121 BoszaeiicTBue yenoBeka Ha 6nochepy 95.04.2024
122 AHTPONOreHHOE BO3ECHCTBHE HA
PacCTUTENbHBINA U )KUBOTHBIA MUD 30.04.2024
12
3 Oxpana mpupoIsI 30.04.2024
OCHOBHBIE TIPUHITUTIBI YCTONIHBOTO
124
Pa3BUTHS YEJIIOBEUECTBA U MPUPOJILI 30.04.2024
PanmonansHoe MpUpOAOIONIb30BaAHNE U
125 COXpaHEHHE OMOJIOTMYECKOTO 07.05.2024
pa3zHooOpa3us 3eMiaun
126 Buonornueckuii MOHUTOPHHT U
OMOWHINKAIUS 07.05.2024
127 O6006menue o Teme «buochepa —
rio6anbHasi IKOCHCTEMAY 14.05.2024
128 PezepBHOE Bpemst 14.05.2024
129 PesepBHoe Bpems 16.05.2024
130 PezepBHOE Bpemst 16.05.2024
131 PesepBHoe Bpems 91.05.2024
132 PezepBHOe Bpemst

21.05.2024




133

PesepBHOE Bpems

21.05.2024

134 PesepBHOE BpeMms 1 23.05.2024

135 PesepBHoe Bpems 1 23.05.2024

136 PezepBHOe Bpemst 1 23.05.2024
OBUIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus, 10 xnace/ [Taceunnk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue;
non penakiueit [laceunnka B.B., Akiimonepnoe obmiectBo «M3aaTenbcTBO
«IIpocseuieHue»

* buonorus, 11 knace/ bopoaun I[1.M., Ieivimui I.\M., Cabnuna O.B.; moxg
penakmueit [llymuoro B.K., JIpimmuna .M., AkiimonepHoe 00111eCcTBO
«M3narensctBO «IIpocBemienue»

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., PyorioB A.M. u
npyrue; nop penakuueit [laceunuka B.B., AkunonepHoe o011ecTBo

«M3parenscTBO «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIbBI VIS YUUTEJISA

1. Anacracosa, JI.I1. O6mas 6uonorus :auaakTudeckuii Matepuai:10-11 kmacchb
/ JL.II.AnactacoBa.-M. :Benrana-I'pad,1997. 2. buonoruueckuii
SHIMKJIONIEINYECKUM ci1oBapb. — M. : bosblias poccuiickas sHIukIoneus, 1995.
3. BanoBasi, M.A. buonorus: [lomHbli Kypc 00111e00pa3oBaTeIbHON CpeIHEeH
mkonbsl/ M.A.Banoas, H.A.CoxkosoBa, A.A.Kamenckuii. — M. :Dx3amen, 2002.
4. EI'D: buosnorus : KOHTPOJIbHBIE U3MEPUTENbHbIE MaTepUabl / aBT.-COCT.
I'.C.Kanunona, B.3.Pe3nukoBa, A.H.Msarkosa. —M.: Dk3amen, 2007. 5.

Kaznauees , B.I1. 3nopoBbe Hamuu. IIpocsemienne. O6pa3oBanue /



B.I1.Ka3nauees. — M. :Koctpoma, 1996. 6. Komxacnupona, .M.
[Tenarornueckuii cmoBaps / I.M.Komxkacrupona, A.}O. Komxkacruposn. —
M.:Axanemust, 2001. 7. Jlesutun M.I'. O61mas Ouonorus. B momoriib
BBIMYCKHUKY IIKOJBI U abutypuenty / M.I'. Jlesutun, T.I1. JleButuna. — CIIO. :
[Tapurer , 2003. 8. Jlemes, H.A. buonorust B Boripocax u otBetax / H.A. Jlemes,
JI.B. Kammiok, H./[.JIucoB. —-MuHCK:

OkonepcrniektuBa, 1997. 9.Jlepuep, ['.1. Pabota ¢ yueOHbIMU TEKCTaMH Ha
ypokax 6uo—oruu / buonorus B mkoie. Ne6. - 2011.C. 28-34. 10. Ilerposa, O.T'.
[IpoexTupoBanue ypokoB OHOIOruU B HH(OPMALIU "OHHO-
KOMMYyHUKannoHHoinpenmernou cpene / O.I'.Ilerposa //buonorus B mkosne. -
2011. - Ne6. - C. 35-39

9. Mam3sun, A.C. buonorus B cucreme kKynbTypbl / A.C.Mam3un. — CII6. : Jlans,
1998. 10. Mamxkosa ,H.H. buonorus:nocodue mist moarorosku k EI'D /
H.H.MamkoBa — CII6. : HeBckuitnpocnekt, 2004. 11. [Taceunuk, B.B. buonorus:
cOOpHUK TECTOB , 3a7a4 U 3aaanuid ¢ orBeramu / B.B.Ilaceunuk, B.C.Kyumenko.
— M. : Muemo3una,1999. 12. Ilerposa, O.I'. [IpoekTupoBaHue ypokoB OHMOI0OTUN
B MH(OpMaIIM " OHHO-KOMMYHHUKaImoHHounpeameTHoi cpeae / O.I.Ilerpoa
//buonorus B mkone. - 2011. - Ne6. - C. 35-39

13. Ilerpos, K.M. Dxonorus genoseka u kyiabTypa / K.M.ITerpos. — CII6. :
Xumuznar, 1999. 14. [Tonomapéra, M.H. Dkonorus : kHUra ajis yautesns /
N.H.ITonomapéra . — M. : Bentana-I'pad,2006.15. [Tonomapéna ,J11.H. O6mias

Meroauka ooyuenus: ouonoruu / U.H.ITonomapéra, B.I1.Conomumn,



I'.I.CunensuukoBa. — M. : Akagemus, 2007. 16. Ilonomapéna, 11.H.
DKoJoruyeckoe 00pa3oBaHKUE B POCCUIICKOM IIKOJIE : UCTOPHUS, TEOPHSI,
metonuka/ .H.ITonomapéra, B.I1.Conomun. — CI16.: O6pa3zoBanue, 2005.
17.CO60pHHK HOPMATUBHO-TIPABOBBIX IOKYMEHTOB ¥ METOJUYCCKAX MAaTEPHUAJIOB.
— M.: Benrana-I'pad,2009. — 240 c. COOpHUK BXOJIUT B CEPUIO TOCOOUH,
3HAKOMSIINX C 3aKOHOJATEIHbHBIMH, HOPMATHBHO-TIPABOBBIMU JJOKYMEHTAMHU U
Pa3TUYHBIMU HAYYHO-METOANYECKUMU MaTepHaiaMU 10
BOIIPOCAMECTECTBEHHOHAYYHOT0 0O0pa3oBanus B Poccuu

18. ammupo, S1.C. Mukpoopranu3msel: BUpychl, 0aktepuu, rpudst / A.C. 1 Iammpo.

— CII6. : 9JIbU, 2003».

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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