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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY TipeaMetry "buonorus" (manee - 6uonorus) Ha
YpOBHE cpeHero o01iero oopasoanus pazpadorana Ha ocHoBe denepaabHOro
3akoHa 0T 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccutickoit deneparnuny,
dI'OC COO, Konnenuuu mnpenojiapanus yueoHoro npeamera «buomorusy u
OCHOBHBIX TOJIOKEHHUM (enepanbHoil paboueid mporpaMMbl BOCIIUTAHMUS.

VYuebnsii peamet «buonorus» yrayonéunoro ypoBHs uzydenus (10-11
KJIACChI) SIBISIETCSL OJTHUM M3 KOMIIOHEHTOB MpeaMeTHON obsactu «EcTecTBeHHO-
HayuHble npenMerb». CornacHo mnonoxeHusiMm GI'OC COO npodunbHbIe
yueOHbIE TIPEIMETHI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SBIISIIOTCSI CIIOCOOOM
muddepenian oOy4eHUs Ha YpPOBHE CpEAHEro OOIIero oOpa3oBaHUS H
pU3BaHbl 00ECTIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o0IIUM, CpeIHUM MPOPECCHOHAIBHBIM U BBICHIMM OOpa3oBaHueM. B To ke
BpeMsl Kbl M3 3TUX Y4€OHBIX MPEIMETOB JOJKEH OBITh OPUEHTUPOBAH HA
IPUOPUTETHOE pellieHnEe 00pa30BaTENIbHBIX, BOCIUTATEILHBIX U Pa3BUBAIOIIUX
3a/lay, CBSI3aHHBIX C MPOGOPUEHTANMEH O00YYAIOMUXCS U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTU HAy4YHOT'O 3HaHUS, CBA3aHHOTO C OMOJIOTHEH,
MEUIMHOM, SKOJIOTHEN, TICUXO0JIOTUEN, CIOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma no yuebHOMYy npeamery "buonorus” ga€T mpeacTtaBieHHE O
IeIW W 3a7a4ax u3ydeHus yuyeOHoro npeamera «buonorus» Ha yriayOonéHHOM
ypOBHE, omnpenensieT 00s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIep KaHue,
€ro CTPYKTypHpOBaHHE MO pa3jesiaM U TeMaM, pacrlpeeseHHe Mo Kiaccam,
PEKOMEHJIyeT IMOCJEA0BATEIbHOCTh U3YYEHHUs] Y4eOHOTO MaTepuaia ¢ y4yéTom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU Y4e€OHOTO Mpolecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
peann30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C WM3y4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro obOmiero oOpa3oBaHus, Omarogaps dYemMy MPOCMAaTPUBACTCS
HANPaBJICHHOCTh Ha TOCJEIYIONIEe pAa3BUTHE OWOJIOTMYECKUX 3HAHUMH,
OPUEHTHUPOBAHHBIX HAa (POPMUPOBAHUE E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUNA O 3JI0pOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpeHOT0 OTHOIICHUS K OKpYKalllew mnpupojaHoil cpeae. B
nporpamMme Mo OMOJIOTHUM TaKKe MOKa3aHbl BO3MOKHOCTH Y4€OHOTO MpeameTa
«buonorus» B peammzanuu  TpeboBanuit ®I'OC COO Kk IUIAHUPYEMBIM
JTUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3ysibTaTaM OOy4YeHUsS U B
(GbopMHpPOBAaHWK OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU JEATEILHOCTH
0oOy4Jaronuxcsi Mo OCBOCHUIO COJEp>KaHUsI OMOJIOTHYECKOr0 0Opa3oBaHUsSI Ha
YpOBHE cpesiHero o01ero 0opa3oBaHusl.

Yuebnsiii npeaMet «buonorus» Ha ypOBHE CPETHETO 00111eT0 00pa30BaHUS
3aBepmiaeT OWOJIOTHYEeCKOEe O0pa3oBaHWE B IIIKOJIE W OPUEHTUPOBAH Ha
pacipeHue u yriayoieHrne 3HaHuH 00y4aromuxcsi O )KUBOU MPUPOJIC, OCHOBAX
MOJICKYJIIPHON U KJIETOYHOM OMOJIOTUM, SMOPUOJIOTHH U OWOJIOTHH Pa3BHUTHS,
TCeHETHKH, CEICKIINN, OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuenne yueOHoro mpenmera «buomnorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaroONIUXCsl K MOCIEAYIOMIEMY TOTyYCHHUIO
Owonornyeckoro oOpa3oBaHHMsi B By3aX W OpraHU3alUsIX CpPEIHETro
mpodeCcCHOHAILHOTO 00pa3oBaHusi. (OCHOBY €ro COJEp)KaHHUS COCTaBJISET
cucteMa OMOJOTUYECKUX 3HAHUH, MOTYYECHHBIX TPU U3YYCHUN 00yUYaIOIIUMHUCS
COOTBETCTBYIOIINX CUCTEMATHYECKUX Pa3/esioB OMOJIOTHU Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanus, B 10—11 kimaccax 3Ty 3HaHUS TOTy4aroT pa3BuTHe. Tak,
pacIIMpeHbl W YriayOJeHbl OMOJOTHYECKHE 3HAHHUS O PACTEHUSAX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME UYeJOBEKa, OOMUX 3aKOHOMEPHOCTSX >KU3HH,



JOTIOJTHUTENIBHO ~ BKJIIOYEHBI OMOJIOTUYECKHE CBEACHUS MPUKIAJHOTO U
MIOMCKOBOTO XapakTepa, KOTOpble MOXHO MCHOJb30BaTh KaK OPUEHTHUPHI IS
noclieayronero BbolOopa mnpodeccuu. Bo3MmokHa  Takke — MHTErpanus
OMOJIOTUYECKUX 3HAHUM C COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJTYYECHHBIMU
0oOy4aronMMuUCs IPU U3y4eHUH (PU3UKH, XUMUH, Teorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHOMy mnpeamery "buosorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIONMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormnacHo WM, W3y4aloTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3alUU, BOJIOIMN OPraHUYeCKOTro MUpa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOr0o pa3HooOpas3usi ruianetbl. Tak, B 10
KJIacC€ M3y4yaloTCsl OCHOBBI MOJICKYJISIPHOW M KIJIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJICKIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTHUH, aKTyaJu3UpylTCSd 3HAHUA OOYyYalolUXCs 10
00TaHUKe, 300JI0THH, aHATOMHH, HU3HOTI0THH yeroBeka. B 11 kinacce uzyyarores
ABOJIIOIIMOHHOE YYEHHE, OCHOBHI AKOJIOTUH M YUeHUe o ouocdepe.

VYyeOnniii npenmer «buonorus» Tpu3BaH 00ECIEUUTH OCBOCHHE
oOy4JaronuMucss OHOJOTUYECKUX TEOPUH M 3aKOHOB, WJEH, MPUHIIMIIOB U
paBui, JEXKAlIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUW O CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma,
MOMYJISIUY, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIINXCS HAYYHBIX JTOCTUXKCHUSX,
COBPEMEHHBIX  HCCIICIOBAaHUAX B  OHOJOTMM, TPUKIAAHBIX  aCHEKTax
Ouonornueckux 3HaHuWW. [l pa3BUTHA W TNOJJEpKaHUS — HUHTEpeca
oOy4Jaronuxcst K OMOJIOTUU HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUUECKOTO
MaTepuajlia B COJIEP)KAaHUM TPOrPaMMbl IO OHOJOTUU MPETYCMOTPEHO
3HAKOMCTBO C HMCTOpUEW CTAHOBJICHUS WU Pa3BUTUS TOW WU WHOM 00JacTU
OMONIOTHH, BKJIQJOM OTEYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEIICHHE
BOKHEHIIMX OMOJIOTHYECKUX M DKOJIOTHYSCKUX MPOOIIEM.

Lens nzyuenus yueoHoro npeamera «buonorus» Ha yrioy0iaEéHHOM ypoBHE
— OBJIAJIcHUE OOYYaIOIMUMHKCS 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra W MPUOOPETeHHUE YMEHHI
UCIIOJI30BATh 3TU 3HAHMS B (DOPMUPOBAHUM UHTEPECA K ONPECIEHHON 00IaCTH
npoecCHOHaNbHON NIeITeIbHOCTH, CBSI3AHHOW C OWOJIOTHEH, WX K BBIOOPY
y4eOHOTr0 3aBeACHUS JJIS ITPOIOHKEHHUS OMOIOTHYECKOro o0pa3oBaHus.

JlocTibkeHue 1enw u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yrayOnEéHHOM YpOBHE 00€CIIeYnBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOEHHE 00YJAIOIIUMHUCS CHCTEMbI OMOJIOTHYSCKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHIICTIINSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX
U TpaBWIaX, COCTABJISAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY
MHpa; O CTPOCHUU, MHOTOOOPA3UH U OCOOCHHOCTSIX OHMOJOTUYECKUX CHUCTEM
(keTKa, opraHu3M, MOMYJIAINS, BU, OMOTE€OIIeH03, Onocdepa); O BELIAOITIXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalIIMXCA C METOJaMU TIO3HAHUS >KHUBOW TPHUPOIBI:
MCCTIEIOBATEIbCKUMU  METOJaMH  OHOJIOTUYECKUX HayK (MOJICKYJISAPHON U
KJIETOYHOW OnOoJIOTHH, SMOPHOJIOTMH W OWOJOTHW pPa3BUTHs, TEHETUKH U
CEJICKIIMM, OWOTEXHOJOTMM W CHUHTETUYECKOW OWOJOTHH, TaJICOHTOJIOTHH,
DKOJIOTHH); METOJAMH  CaMOCTOSATEIHLHOTO TMPOBEACHUS OMOJIOTHYECKUX
UCCICIOBaHUM B Jlabopatopun W B Tpupoje (HAOIIOJAeHUE, H3MEpEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIAJICHHE OOYYAIOIIMMHUCS YMEHUSIMH: CaMOCTOSITEIbHO HaXOIWTh,
aHAJIM3UPOBATh M MCIOJB30BaTh OMOJIOTHYECKYIO WH(POPMAIIHIO; TIOJITE30BATHCS
OMOJOTMYECKONH TEPMHHOJIOTHEH M CHMBOJHUKOI; yCTaHABIUBATH CBA3b MEXKIY



pa3BUTHEM OWOJOTUU M COIUATBHO-PKOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOiieMaMu 4YeJI0BeueCTBa; OIEHUBATH TMOCIEIACTBUS CBOECH NEATEILHOCTH MO
OTHOUIEHUIO K OKpY)Kaloleh MPUpOIHOIN cpeje, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO0  OKPYXAIOIIMX JIIOJIeH; OOOCHOBBIBaTH U  COOMIOJATh  MEPbI
npoduiiakTHKY WHGEKITMOHHBIX 3a00JIEBAHUIA, TpaBUJa MOBEICHUS B IPUPOJIE U
oOecrieueHuss  0OE30MAaCHOCTHM  COOCTBEHHOM  JKM3HENESATEIBHOCTH B
Ype3BbIYAMHBIX  CUTyallUsIX NPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Y OOYYalOIIMXCS  WHTEUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B Tpollecce 3HAKOMCTBA C BBIAAIOUIUMUCSA OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 MPOoOJIeMaMHu,
METOJ10JI0TUeH OHOJIOTUYECKOTO UCCJIeIOBaHNA, IPOBEICHHUS
AKCIIEPUMEHTAILHBIX  HCCIEAOBaHUM, pemieHuss OMOJIOTMYECKHX  3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE Y OOYYAIONINXCS IIEHHOCTHOTO OTHOIICHHS K KMUBOU MPUPOJIC
B IIEJIOM M K OTIEIbHBIM €€ OOBeKTaM U SBJICHHUSAM; (OPMUPOBAHUE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHUS B
IPUPOJIC; UHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre O00y4arolUMUCS KOMIIETEHTHOCTH B palMOHAIBHOM
IPUPOOIIOIH30BaHUU (COOIOJICHUE MPABUII TOBEACHHUS B MPHUPOJIC, OXPAHbI
BUJIOB, DKOCHUCTEeM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0pPOBbS W
3JI0POBbs OKPYKAIOIIMX JIFOIeH (COOMI0IeHUs Mep NMPOodUIAKTUKH 3a001€BaHUH,
oOecrieueHre 0€30MaCHOCTH KU3HEEATEILHOCTH B UPE3BBIYANHBIX CHUTYyAIUSIX
OPUPOAHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJIOTHYCCKUX 3HAHUW Y YMEHHUM B TTIOBCETHCBHOM JKM3HU,

CO3JJaHME YCIOBMM JJIS OCO3HAHHOTO BbIOOpa  OOYyYaroOmMMUCS
VHIUBUIYaJIbHON oOpa3zoBaTeabHON TPACKTOpUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEMY MPOPECCHOHAIIBHOMY CaMOOIPENENIEHNI0, B COOTBETCTBUU C
WHIVNBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO6111ee uKcIiio YacoB, OTBEACHHBIX HA M3yUYE€HHE OMOJIOTUHN HA YTITYOJICHHOM
yYpOBHE cpeiHero ooiiero oopasoanus, coctasisiet 204 gaca: B 10 kiracce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezieno).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEACTB OOYUCHUS OMOJIOTHH
OCYIIECTBIISIETCS C YYETOM CHelM(DUKU €r0 COJEp>KaHUs U HAIPABJICHHOCTH Ha
IPOJOJDKEHHNE OMOJIOTMYECKOT0 O00pa3oBaHUsS B OPTraHM3aIUsAX CPEIHEro
po(eCcCHOHaTBFHOTO U BHICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOY4YeHMH OHOJOTHMM Ha YriayOJEHHOM
YpOBHE SBJISICTCSI MPOBEJEHUE JTA0OPATOPHBIX M MpakTHUeckux pador. Taxxke
ydqacThe  OOyd4arolmuxCsi B  BBIMOJHEHWHM  MPOEKTHBIX U y4deOHo-
HCCTIEIOBATENbCKUX Pa0OT, TEMaTHKa KOTOPBIX OMPENSSACTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
MPUPOJHBIX YCIOBUU.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BUTHs Ouoyiornu. buonormdyeckue Hayku M W3y4aeMble UMHU MPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJIOBEKa: MEAMIIMHE, CEIbCKOM
XO03SICTBE, TPOMBIIUIEHHOCTH, OXPAaHE IPUPOIBI.

JeMoHcTpanumn

[ToptpeTsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBuH,
V. T'apsei, I'. Mennens, B. 1. Bepuanckuu, U. I1. [Tasnos, . 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-PecoBckutii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHH C APYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cuCTeMbI U X U3YyYeHHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHUYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTh U YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3aLIMS,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, H3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MEHHBIA,  MOMYJIAIUOHHO-BUIOBOM,  SKOCHUCTEMHBIN
(6uoreonenoTnueckuit), 6uochepusiid. IIporeccrl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbBIC MPHU3HAKHU >KUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
marepuu. Hayku, wu3yvamouye KuUBBIE CUCTEMbl Ha Pa3HbIX YPOBHSIX
OpraHu3alyH.

N3yuenue xxuBbix cucteM. Meroabl Onosnorudeckoit Hayku. Habmrogenue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTEMAaTH3alMs, MeTaaHanus. [louaTue o 3aBucumon
U He3aBucumoun nepemeHHou. [lmanupoBanue skcnepumenTta. [loctaHoBka u
npoBepka runore3. Hyneas runotesa. [lonsTue BbIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Omomornueckmx nmaHHbIX. OIlEeHKa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3yibTaToB. [IpUuYMHBI HCKaXXEHUS pPE3yJIbTaTOB JSKcrnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHHU3alMM >KUBOU
npuponab», «CTpoeHue >XKMBOTHOU KIETKW», « TKaHU JKUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOTO opranusmMay, «buoreomnenos», «buochepay, «MeTosl
W3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHoe  00OpyIOBaHWE JJIsi  TPOBEICHUS
HaOJII0ICHUH, H3MEPCHHH, SKCIICPUMEHTOB.

IIpakTnueckass padora «Vicronb3oBaHME pPa3TUYHBIX METOJIOB IMpHU
W3YyYECHUH KUBBIX CUCTEM.

Tema 3. buosorus KieTKu



Knerka — cTpykrypHO-QyHKIIMOHANbHAA eauHuIA >kuBoro. Hcropus
oTKphITHs KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISpPHOM W  KJIETOYHOM OWMOJOTHMU: MHMKPOCKOIIHS,
xpoMmarorpadusi, 3IeKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposanHvlx
K1emokK. DNEeKTPOHHAs MUKpockonusi. Koughoxanvnas mukpockonus. BumanvHoe
(npudicuznenHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneitnen, P. Bupxos, K.
M. bap.

Tabnuub! u cxeMbl: «CBETOBOM MUKPOCKOI, « DIIEKTPOHHBIN MUKPOCKOIT,
«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIpPENapaThl PaCTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOM OMOIOTHHU
(xpomatorpadusi, anekrpodopes, muddepeHnnansHoe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKA. MaKpo-, MUKPO- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pearcHTa, y4yacTUe B CTPYKTYPHUPOBAHUH
KJIETKH, TETUIOPETYNIANU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buosormueckue noauMepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYKTyphl  OCJIKOBOW  MOJIEKYJIBI.
[lepBuunast cTpykTypa Oenka, TENTUAHAs CBsI3b. BTopuuHas, TpeTU4Has,
yeTBEepTUYHAsI CTPYKTypbl. JleHaTyparusa. CsoiictBa OenkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKIMN OENKOB. [IpuoHul.

VYrneBoasl.  MoHocaxapuabl,  AuUcCaxapuibl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUN TIaH CTPOeHUS U (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuael.  T'mapodunsHO-TUApOdOOHBIE  cBoMcTBa.  Kiaccudukarms
munuaoB. Tpurmunepuasl, Gochoaunuasl, BOCKH, CTepouabl. buojornyeckue
byskiuu aunuaoB. OO0IIMe CBOWCTBA OMOJIOTMYECKHX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK n PHK. CtpoeHue HyKJIEMHOBBIX KHCIIOT.
Hyxneorunpl. [Tpunmun kommiementapHocta. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitHas crimpans. MecronaxoxaeHue u ouonorndeckue ¢pynkimu JJHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBs3u B MoJiekyie ATO.
buonornueckue Gpynkiuu ATD. BoccTaHOBICHHBIC TEPEHOCUUKH, MX (PYHKITUN
B Kietke. /J[pyeue wnykneosuompugocamer (HT®D). CexBenupoBanue JHK.
Memoobl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W Ouoduznyeckue
WCCJICIOBAHMUS COCTaBa HM MPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYA U UX KOMNIEKCOS.
Komnviomepuwiii  Ouzatin  u  opeanuueckuil cummes OUOMONEKYI U  UX
HENnpUpOOHbIX AHATIO208.

JdemoHCcTpanumn



[Toptpertst: JI. ITonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuH,
@. Conrep, C. IIpy3unep.

Huarpammbl: «PacnpeneneHue XHUMHYECKUX OJIEMEHTOB B HEXUBOU
npuponae», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIE».

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 2JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BoJbl», «BeniecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpyKTyphl OeIKOBOM MOJEKYIb», «CTpoeHUE MOJIEKYI
yraeBoaoBy, «CTpoeHue MOJNEKyJl JUnuIoB», «HyKIeMHOBBIE KHUCIOTBDY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCYa U 000PYI0BaHUE.

Jlaboparopnasi padora «OOHapykeHHE OCJIKOB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIIHil».

Jlaboparopnass pabora «MccnenoBaHue  HYKJIEMHOBBIX — KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel KJIETOK: 3yKapuoTHYecKas U Mpokapuoruyeckas. CTpPyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

Crtpoenue mpokapuoTH4YecKod KkieTku. KierouHas cTeHka OakTepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOMA
IPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Ctpoenne ¥ (PYHKIIMOHMPOBAHHWE  DJYKAPUOTHUYECKOM  KIIETKH.
[lnazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 MIIa3MaTUUECKYI0 MEMOpaHy: TaCCUBHBIN
(muddy3usa, obneruénnas auddysus), aKTUBHBINA (MIEPBUYHBIN U BTOPUYHBIM
akTUBHBIA TpaHcropt). [lomynponuriaemocts MeMOpansl. PaGota Hatpwuii-
KaJIMeBOT'0 HAacoca. DHJIOIUTO3: MTUHOIMTO3, (haroruTo3. Dk3o1uTo3. Kierounas
crenka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKH PACTeHH, rprOOB.

[urorutazma.  Iluro3one.  Ilutockener.  [IBUKEHHWE  IUTOIMIA3MBL.
Opranousi KJICTKHU. OnHomeMOpaHHbIE OpraHOMIbI KJICTKH:
supomnazmarudeckas cetb (JI1C), anmapat ['onbmKu, TM30COMBI, HX CTPOSHUE
u QyHkIuu. B3anMoCBsS3b OTHOMEMOpPAHHBIX OpraHOWIOB KiIeTKu. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukyinyMm. CekperopHas QyHKIus annapara [onbmxu.
Moougpuxayus 6enrxos 6 annapame I'onvoocu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHCTIOPT BeIIeCTB B KJIETKE. Bakyoin pacTUTENBHBIX KJIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKW: MHTOXOHJIPUHM, TUIACTHUIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuod.  Cumouocenes  (K.C.
Mepeoickosckuil, JI. Mapeynuc). Ctpoenne v GyHKIIMH MATOXOHIPHMA U TIIACTHU.
[lepBuuHbie, BTOPUYHBIE U CIOXKHBIC IUIACTHABI (OTOCHHTE3UPYIOMIUX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICHINX PACTCHUM.

HememOpanusie opranoun bl kiaeTku CTpoeHHe U QYyHKITUH HEMEMOPaHHBIX
OpraHoOWJIOB  KJIEeTKH.  Pubocombl.  [lpomesxcymounvie  ¢hunamenmol.
MukpodunaMeHTsl. AxmuHosvle Mukpoguiamernmsi. MBIIIEYHBIC KIETKU.
AxmuHosble KoOMNOHeHmbl HembluleuHblX Kiemok. Mukpotpyoouku. Kiaetounsrii
neHtp. CTpoeHHE W JIBIKCHHE JKTYTUKOB M pPECHUYEK. MUKpOTPYOOUKH
nuroruiazMel. Llentpuons. benxu, accoyuuposantnvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophule benxu.

SAnpo. OGonouka siipa, XpOMATHH, KapUOTIa3Ma, SIIPBIIIKH, UX CTPOCHUE U
dyukiuu. SAnepHsiit 0enkoBbId MaTpuKc. IIpocTpaHCTBEHHOE pacmOIOKEHHE



XpoMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benaxu
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHoi 00070uYKu 8 mumosze. SoepHuili
MPAHCnopm.

Knerounsle BrmodeHus. CpaBHUTEIbHAsT XapaKTEPUCTHUKA  KIETOK
IyKapuoT (pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u cxembl: «CTpOEHHE PYKAPUOTHUECKOU KIETKW», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTENbHOM KieTku», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHne MPOKAPUOTUIECKON KIETKNY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUaIbHbIX KIETOK.

Jlaboparopnasi paGora «lI3ydyeHue CTpOCHHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD.

Jlaboparopnasi pabora «/ccrnenoBanue Mmia3Moiu3a U JEraa3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHMS [MUTOIUIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUAe JHEPIUH B KJIETKe

AccuMWIIALIUS U JTUCCUMIUIALIMS — JIBE CTOPOHBI MeTal0oym3Ma. THIIbI
oOMeHa BeIECTB: aBTOTPO(MHBIA U TEeTepoTpodHBIM. YdacThe KHCIOpoaa B
OOMEHHBIX Tpolleccax. JHEPreTUYecKoe OOEeCIeUeHHe KIIETKH: IMpEeBpaIleHHe
AT® B o00MeHHBIX mporeccax. {OEpMEHTATHBHBIM XapaKTep peakIui
KJIETOYHOTO MeTabonu3ma. DepMeHThl, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevicteua. Kodepmentel. Otinuus  (GepMEHTOB OT  HEOPTaHUYECKUX
KaTanu3aTopoB. beIKu-akKTHUBATOPbl U OCJIKU-UHTHOUTOPHI. 3aBUCHMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITUI OT Pa3IUYHBIX (PAaKTOPOB.

[lepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. PDOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxkmepuii. Ceemocobupaiowjue
nueMeHmbl U NUSMEeHMbl PeaKyuoHH020 yeHmpa. Posib XJIOpOIIacTOB B MPOIECce
dotocunrteza. CeroBas u TemMHoBas ¢aszbl. Pomoovixanue, Cz., Cs. u CAM-
munsl omocunmesa. IlpogykTUBHOCTH (poTocuHTE3a. BnusiHue pazmudyHbIX
(bakTOpOB Ha CKOPOCTH (POTOCHHTE3a. 3HAUCHHE (POTOCHUHTE3A.

XEMOCHHTES. PasnooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIIUpPYIOIKUE OAKTEpHH, JKelle300aKTepuH, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomaykTel OpoxeHUs U uX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIM3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornueckoe OKUCIEHUE, WA KJIETOYHOE JIbIXaHue. Pojb MUTOXOHIpHI
B Ipoleccax  OWOJOTHYECKOTO  OKHCieHus.  Llukimmyeckue — peakmumu.
OxkuciaurensHoe (ochopuiipoBanne. Iuepeus MemMOPAHHO20 2paoueHma
npomonos. Cuumesz AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmyrecTra
a’poOHOr0 TyTH OOMEHa BEHIECTB TMepea  aHadpoOHBIM. DPGHEKTHBHOCTH
HHEPreTHUECKOro 0OMeHa.

JeMmoHCcTpanun



[Toptpetst: Jx. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuupr u  cxembl: «@POTOCHUHTE3», «DHEPreTUYECKUl OoOMeH»,
«buocuntes 6enkay, «CtpoeHue pepMeHTa», «XeMOCHUHTE3Y.

O6opynoBanue: CBETOBOM MUKPOCKOII, 000PY0BaHUE JIJIsi TPUTOTOBJICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTopnass padora «lM3ydyeHHe KATAIMTUYECKONM aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlaboparopnasi padora «l3yyeHue (epMEHTATUBHOIO pacHICIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKaX).

Jlaboparopnasi pabora «CpaBHeHHE TmpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaboparopHnasi pa6otra «CpaBHEHHE MPOIIECCOB OPOXKECHUS U JILIXAHUSD.

Tema 7. HacaeacrBenHass uHGOpMAaLUs U peajiu3anus eé B KiIeTKe

Peakunu MmatpruyHoro cuntesa. [[pUHIIMI KOMITJIEMEHTAPHOCTH B PEAKLIUSIX
MaTPUYHOTO  CHHTe3a.  Peanmusanuss ~ HacineACTBEHHOM — mHMOpMAaIUU.
I'eneTnueckuii ko, ero cBoicra. TpaHnckpunuus — MatpuuHblil cuare3 PHK.
[IpyHIMIOBI  TPAHCKPUIIMU:  KOMIJIEMEHTAPHOCTb, AHTUIAPAIIIEIbHOCTD,
acuMMeTpu4HOCTb. Co3peganue mampuunsvix PHK 6 sykapuomuueckot kiemxe.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
6enka. ¥YcioBus OuocunTesa 6enka. Koguposanue amuHokuciot. Poib pudbocom
B OMOCHHTE3€e OelKa.

Cogpemennvie npedcmasierus o cmpoenuu eeHos. Opranuzaius reHomMa y
POKApUOT U 3YKApUOT. Perynsnus akTHBHOCTH T'€HOB y mpokapuot. ['unoresa
oniepona (. XKako0, XK. Mano). Mozrexyaaprvie mexanuzmvl IKCNpeccuu 2eH08
y aykapuom. Ponv xpomamuma 6 pezynayuu pabomsl 2enog. Perynauus
O0OMEHHBIX MPOIIECCOB B KJeTKe. KileTouHbIN ToMeocTas.

Bupycel — HekjeTouHble (GOpPMBI JKU3HU M OOJIMTATHBIE Iapas3HTHI.
CtpoeHne TPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-codepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, unmezpasd.

Bupycusbie 3a00eBanus yenoBeka, >kuBoTHbIX, pactenuii. CITN /], COVID-
19, conmanbHbIe U MEAUITUTHCKUAE TTPOOITIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdatay)
CMpPYKMYpHuIX Ouonocudeckux OauHvix. Hanomexmonocuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie hynkyuu 6enxos. Cnocobvl 00cmagku 1ekapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Kounbiios, /1. Y. UBaHOBCKUI.

Tabnuub! u cxemsl: «buocunaTtes Oenkay, «I'eHeTnueckuii Koay», «Bupyco»,
«bakrepuodarm.

IpakTnueckas padora «Co3nanue MOAEIA BUPYCAY.

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W perymsinus. Mutepdaza u MHTO3.
OcobeHHOCTH TPOIECCOB, MpoTeKaronmx B uHtepdasze. [loaroToBka KIETKH K
nenenuto. IIpecunrernueckuit  (MMOCTMUTOTUYECKUM), CHUHTETHYECKUA U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUN ) TIEPUOIBI UHTEP(DA3HI.

Marpuunsin cuate3 JHK — perumkanus. [Ipunanunsr permkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIM CHUHTE3, aHTUIAPAJUICIbHOCTD.
Mexanusm permkannu JIHK. Xpomocomsl. Ctpoenne xpomocom. Terromeps! u
TenoMepasa. XPOMOCOMHBI HA0Op KIETKW — KapuoTum. JIUMmIouaHbIl u



raruiouHbIM  HAO0OpBl XpoMocoM. ['oMosiormunble XpomocoMbl. [lonoBbie
XPOMOCOMBL.

lenenue kinetkn — MuTO3. CTamuM MUTO3a U TNPOUCXOMASIIME B HHUX
npoueccel. Tunel Muto3a. Kapnoknnes u quTokuHe3. buosiornueckoe 3HauyeHue
MUTO3a.

Perynsuusa Mutotnueckoro nukia kietku. [Iporpammupyemas KiieTouHas
rudesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmul
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu kiemox. «l{ugposas
K1emkay — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabmuubl 1 cxeMmbl: «KU3HEHHBIN HHUKA KIETKU», «Mutodyn, «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHrto3 B
KJIETKAaX KOPEIIKA JIyKa.

JlaGopaTtopnass  padora  «M3yuyeHnme XpoOMOCOM Ha  TOTOBBIX
MHUKpOIIpEnaparax».

Jlaboparopnass padora «HaOmiomenue mmuTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u GQyHKUNHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBbI.

OCOOEHHOCTH  CTpOEHUS UM  JKUZHEACSITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrtepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIIH, APYryue NpOTUCThI. KOJTOHMAIBHBIE OPTaHU3MBI.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenmit. Tumel pacTUTENBbHBIX TKaHEW: o0Opa3oBaTelibHAs,
MOKPOBHAsI, MPOBOASAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMN 1 PacTONIOKEeHUSI TKAaHEH B opraHax pacTCHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTpPOCHMS, QYHKIMA U
pPAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPTraHOB XKMBOTHBIX U 4eJIoBeKA. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Tena oprann3mMoB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHbIil 1 BHYTpeHHUl ckener. CTpoeHHe U
THIBI COEAUHEHUS KOCTEN.

JIBmkeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTUHU. JIBHIKEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIIBI B UX padoTa.

IIutanue opranu3zmoB. Ilornomenue BOAbI, YIJIEKUMCIOIO ras3a |
MHHEPAJIbHBIX BEIIECTB pacTeHUsAMU. [InTanne )XxMBOTHBIX. BHYTpUIIONOCTHOE U
BHYTPHUKIIETOUHOE MullleBapeHue. [lutanne mo3BOHOUHBIX XKUBOTHBIX. OTIEIbI
MHIIEBAPUTENBHOIO TpakTa. llumeBapurenbHbie xkemnesbl. [IumeBapurenpHas
CHCTEMA YEJIOBEKA.

Jlpixanue opraHu3MoB. JIpIxaHue pacTteHuil. JIpIxaHue IKUBOTHBIX.
Huddysus razoB yepe3 NoBepXHOCTh KieTku. KoxkHoe apixanue. JlpixaTenpHas
MOBEepXHOCTh. JKabepHoe u 5€érouyHoe napixaHue. J[pIXxaHWe MO3BOHOYHBIX
’KUBOTHBIX M 4YEJOBEKA. OBOJIIOIIMOHHOE YCIOXHEHHE CTPOEHUS JETKUX



NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cuUcTeMa 4eloBeKa. MexaHu3m
BEHTWISIIUM JIETKUX Yy MNOTUL W MJIEKONUTAKOWUX. Perynsuusa abIXaHus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEHIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CHUCTEMBI pPACTCHUM.
TpaHncnopT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucremMa M €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOpalieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX IKUBOTHBIX.
Pabora cepana u eé perymsuus.

Beigenenue y opranusMoB. BeineneHue y pacrenuil. Beigenenue y
#KUBOTHbIX. CoKpaturtenbHble Bakyosid. Opranbl BeiaesieHus. DuiibTpanus,
cekpenus 1 00paTHOE BCaChIBAHKE KaK MEXaHU3MbI paOOThI OPTraHOB BbIJCICHHUS.
CBs13b IOJIOCTH T€JIa C KPOBEHOCHOM M BBIIEJIUTENIBHON cUcTeMaMu. Brienenue
y TO3BOHOYHBIX JKUBOTHBIX H  yenoBeka. [louku. CrpoeHue wu
dbyHkuronupoBanue Heppona. O6pazoBaHUE MOUH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOUYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMCTHI MPOCTEHIIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpenctsa macCUBHOM M XUMHUYECKOH 3aIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHEIE.
3amura opranu3Ma ot 6ose3nel. MmmyHnHas cucrema venoBeka. Kiierounsii u
rYMOpaJIbHBIA UMMYHUTET. BpokI€HHBIN U TPUOOPETEHHBIN crienuuiecKuit
UMMYHHTET. Teopusi KIoHaIbHO-CENeKTUBHOTO uMMyHuTteTa (I1. Dpnux, ©. M.
bepuer, C. ToueraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Pomb
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocte u peryisanus y OpraHu3MmoB. Pasapaxumocts y
OJHOKJIETOYHBIX OPraHu3MoOB. Takcucel. Pa3gpaxuMoCTp W peryiasiuus y
pactenuid. PocToBbIe BEleCTBa U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysiius y >KMBOTHbIX. HepBHas
cucTeMa u €€ OT/IeJIbl. DBOJIIOIIMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OT/IENIbI TOJOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u
pednexropHas ayra. bezycinoBHble U yCIOBHBIE pe(IICKCHI.

['ymopanbpHast peryssnus U SHIOKPUHHASI CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M SHIOKpUHHOW cucteMm. ['mnoramamo-runoduzapHas
cucTeMa.

JdemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocreitmmey, «Opranbl IBETKOBBIX PACTCHUI»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOIIS,
«CTpoeHue JIMCTOBOM MIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeT0BEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MplliedHas  cucCTEMay,
«BbrgenurenbHas cucremay, « QHIOKPUHHAA cUCTeMay», «CTPOCHHE MBIIIIIBIY,
«Ammynurer», «KumeunonosoctHeie», «(Cxema TNHUTaHUS  PACTCHUI»,
«KpoBEHOCHBIE CHCTEMBl TO3BOHOYHBIX KUBOTHBIX», «CTpoeHHE THUAPBI»,
«Ctpoenue mnanapumn», « BHyTpeHHEe CTpOCHHE JOXKIEBOro uepBsi», «HepBHas
cuctemMa peid», «HepBHas cucrema gsarymkm»y, «HepBHas cucrtema
npecmbikatomuxcsi», «HepBHag cucrema nTuny, «HepBHas —cucrema
MIeKonuTamuxy, «HepBHas cucrema denoBekay, «Pediekcy.



O6opynoBanue: CBETOBOM MUKPOCKOII, MUKPOTpPENnapaThl OJTHOKIECTOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHuE IS JEMOHCTPAIlMM TOYBEHHOTO W BO3JIYUIHOTO MUTaHUS
pacTeHul, paclileryieHUus Kpaxmana U OeNKOB ToJ JeHCTBUEM (DEepMEHTOB,
o0opyI0BaHuE JIs1 AEMOHCTPAIIMU OMBITOB M0 U3MEPEHUIO JKU3HEHHON EMKOCTH
JNETKUX, MEXaHW3Ma JbIXaTEJbHbIX JIBUKEHUW, MOJEIH TOJIOBHOTO MO3ra
Pa3JIMYHBIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHre TKaHEH pacCTCHUI».

JlabopaTopHas padora «/3ydyeHrne TKaHE KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazMHOkeHHE M pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOMKEHHUSI OPraHU3MOB: Oecrojioe (BKJII04asi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUSA: TOYKOBAHHE, CHOPYJIALMS,
dbparMeHTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. [lonoBeie KieTKH, uinu rameTsl. Meito3. Ctaguu
meirio3a. [loBenenne xpomocoMm B Mmeio3e. Kpoccunrosep. buonormueckuii
CMBICJI M€103a U MOJIOBOTO Mpoiiecca. Meio3 1 ero MECTO B JKU3HEHHOM IIUKIIE
OpraHU3MOB.

[Ipen3zaponpimieBoe paszButue. ['ameroreHes y KUBOTHBIX. [losoBbIE
xene3bl. O0pa3zoBaHuE U PA3BUTHE MOJIOBBIX KIETOK. CIiepMaTOreHe3 U OOTeHE3.
CrpoeHune noJoBbIX KIETOK.

OmomoTBOpeHHE M AMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObBI
OIUIOJIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [[apTenorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOPHOJOTUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oO0Ha u3 2nasHvix npoodiem
amopuonoeuu. Kownyenyus mopgocenos u moodenu mopghoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). JpoOnenue. Tumbl
TPOOJIeHUs. /JlemepMunuposantoe u HedepMuHuposanHoe opoonenue. bracmyna,
munst Onacmyn. OCOOSHHOCTH APOOJICHUS MIICKONMUTAIOIINX. 3apObIIICBbIC
JTUCTKH (TacTpyJisiius). 3aKkiiaika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB.
B3anMHOe BiMsHHME YacTel pa3BHBAIOLIETOCS 3apojbliia (3MOpUOHATBHAS
UHIYKLOMS). 3akiaJka IUlaHa CTPOEHUS JKMBOTHOTO Kak  pe3yJbTar
UEPAPXUYECKUX B3aUMOJICHCTBUN TeHOB. BinsHue Ha YMOpUOHATBLHOE Pa3BUTHE
pazIUYHBIX (PaKTOPOB OKPYKAIOMIEH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTomMOpuonaneHelil iepuon. Ilpsimoe u
HempsiMoe pa3Buthe. Pa3Butue ¢ Meramopdo3oM y OECrnOo3BOHOYHBIX W
MMO3BOHOYHBIX XUBOTHBIX. BHOJOTMYECKOE 3HAYEHUE MPSMOr0 U HEMPSIMOTo
pPa3BUTHUSI, UX PACHPOCTPAHEHHUE B MpHpoje. TUlbl pocTa >KMBOTHBIX. DaKTOPHI
PEryJsiliud  pOCTa JKUBOTHBIX W denoBeka. CrTaauu MOCTIMOPHOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leprobl oHToreHesa yenoeka. CtapeHue
Y CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

PasmHuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacteHuit. OOpa3oBaHue cmop B Tpolecce Meiiosa.
l'amerorenes y pacrenuil. OMIOJOTBOPEHUE M PA3BUTUE PACTUTEIbHBIX
opraHu3MoB. J[BOIHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTteHnid. OOpazoBaHme
Y pa3BUTHE CEMEHM.

MexaHu3Mbl pEeTyISIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JeMmoHCcTpanumn



[Toptpetst: C. I'. HaBamun, X. [lnemas.

Tabmuubr u cxembl: «BereratuBHOEe pa3MHOXKEHHUEY», «TUIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIAMUAOMOHABD», «Pa3MHOXKEHUE BIIICHBDY,
«Pa3mHOkeHue ruape», «Meio3y, «XpomMocombby, «l'ameTorenesy, «CtpoeHue
AMIEKIIETKU U criepMaro3onsia», « OCHOBHBIE CTaauu OHTOTreHe3a», «lIpsmoe u
HENpsIMOE pa3BuTue», «Pa3BuTme Maiickoro xyka», «Pa3BuTue capaHum»,
«Pa3Butne nArymkn», «/IBOMHOE OIIOJOTBOPEHUE Yy LBETKOBBIX PACTCHUI»,
«CTtpoeHue CeMsH OTHOJIONBHBIX U IBYJI0JbHBIX PACTEHUNY, « KU3HEHHBIA UK
MOPCKOM  KamycTbD», <OKWU3HEHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NaropOTHUKA, «KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPONpEnaparhl SUIEKICTOK U
CIIEpPMAaTO30U/I0B, MOAENb «LIMKII pa3BUTHSA JIATYILIKN.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHsS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbILIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTtopnass padora «CTpoeHuE OpPraHOB pPa3MHOXKEHUS BBICIINX
pPacTEHUI».

Tema 11. I'eHeTKa — HAyKa 0 HACJEACTBEHHOCTH M W3MEHYHMBOCTH
OPraHu3MoB

Wcropust cTaHOBIIEHUS W pa3BUTUS TEHETHMKUM Kak Haykd. Paboter I
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHU
renetuku. Pa6oter H. K. Konsiosa, H. . Basunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®unmunuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETHYECKHE TOHATHSI W CUMBOJBI. ['OMOJIOTMYHbBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PEIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YHCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHorur. (OCHOBHBIE METOJIBI TEHETHKU: TUOPUIOIOTHYECCKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTobl TeHeTUKIY, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTopnasi paGora «JIpo3oduiaa Kak OOBEKT T'C€HETHYECKHUX

VCCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBwiii 3akoH MeHaenss — 3aKoH

€AMHO00pa3usi TUOPUIIOB TMEPBOTO TOKoJeHus. [IpaBmio gOMUHUpPOBAHWS.
Bropoii 3akoH MeHzenss — 3aKOH pacuieIyieHusl Tpu3HakoB. L{uromornyeckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELIUBAaHUE. [TpomexyTOUHBIN XapaxkTep
HacyenoBaHus. Pacuienienre npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHUH.
HurubpuaHoe ckpemuBaHue. Tperuii 3akoH MeHmens — 3aKoH

HE3aBHUCUMOIO  HacCJleAOBaHUsA  IpU3HAKOB. lluTtonmornueckue  OCHOBBI
IUTHOPUTHOTO CKPEUIUBaHUSI.

CuerienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrienieHHOe
HACJIEJOBAHUE T'€HOB, HAPYLICHUE CLEIUICHUS MEXAY reHamu. XpOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIA MEXaHU3M ONPEAEIEHUS 10JIa. AyTOCOMBI
Y IIOJIOBBIE XPOMOCOMBI. | OMOTraMeTHBIN U T€TEPOraMeTHBIN 10JI. ['eHeTnueckas



CTPYKTypa TMOJOBBIX XpoMmMocoMm. HacneaoBaHue MNpPU3HAKOB, CIEIJIEHHBIX C
IIOJIOM.

I'enoTun kak wenocTHas cucrtema. llnedoTponuss — MHOXECTBEHHOE
JeUCTBUE TeHa. MHOMXKECTBEHHBIM ajuienu3M. B3anmonencTBUE HealIEIbHBIX
reHoB. KommiementapHocTs. Onuctas. [Tlonumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHSl PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTMUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eneTnyeckue MexaHU3Mbl CHMOMOIE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpOOHMOM». ['eHeThyecKkue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHUSX KJIETOK U
OpPraHU3MOB.

JdeMoHCcTpanuu

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

Tabnuup! u cxemsl: «IlepBbiii 1 BTOpOit 3aKoHBI MeHaens», « Tpetuii 3akoH
Mengens», «AHanu3upyrollee CKpeumBanuey, «Hemomnoe noMuHUpOBaHUEY,
«CruernieHHOe HaclieJoBaHUEe MPU3HAKOB y Apo30duibDy, «l'eHeThka moJay,
«Kapuotun uyenosekay, «Kapuotun npozodumib», «KapuoTunm nTUIB,
«MHOX€ECTBEHHBIN ajuIeNnu3M», « B3auMoIenCTBUE TEHOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpPAIMd 3aKOHOB €IUHOO0Opa3us
rUOpUIOB TEPBOTO TMOKOJCHUS W PACHICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOI'O HACJIEAOBAHUS IMPU3HAKOB, MOJEIb JJIs
JEMOHCTpPALUK CUEIICHHOTO HACJIEIOBAaHUS IIPU3HAKOB, CBETOBOW MUKPOCKOIL,
MUKponpenapar: «Jpo3oduinay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIMBaHUs y IP030(DUITBD».

IIpakTuyeckass padora «/I3ydyeHue pe3ynbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUs y IPO30(DUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiicTBue renotuna u cpeasl npu GopmupoBaHuH (HEHOTHUTIA.
N3menunBOCTh Npu3HAKOB. KaueCcTBEHHBIE U KOJIMYECTBEHHBIE IPU3HAKU. Buibl
U3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBECHHAS.

Moaudukanmonnas HW3MEHYUBOCTh. Poib cpensl B (popmupoBaHUM
MOIU(PUKAIMOHHON n3MeHYnBOCTH. HopMa peakiinu npusHaka. Bapuanronsbrit
psan u BapuarmonHas kpuBas (B. Moranncen). CBoiicTBa MOAM(PUKAIIMOHHON
U3MEHUYHMBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsBoiicTBa T€HOTUTTNYECKOU
W3MEHYMBOCTH. BHIBI TE€HOTHUIINYECKOH HW3MEHUYMBOCTA: KOMOWHATHBHAI,
MYTallMOHHAs.

KomOuHaTuBHAsS M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON W3MEHYUBOCTHA. PoOjab KOMOMHATHUBHOM W3MEHYHBOCTH B
CO3JIaHUH TEHETHYECKOTO pa3HOOOpa3ms B IIpeeiax OJHOTO BHIA.

MyTanmoHHasi U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE MW WHAYLUUPOBAHHBIE MYyTalUU. SepHbIE W
uUToIia3MaTuyeckue myraiuu. CoMaTU4ecKue U MojaoBbie MyTanuu. [[puunHel
BO3HMKHOBEHUA MyTanuid. MyTareHel W WX BJIUSAHUE HA OpPTraHU3MBI.
3aKOHOMEPHOCTU MYTAI[MOHHOTO MPOIEcCa. 3aKOH TOMOJIOTUYECKUX PSIOB B
HacnencteeHHoi n3menunBoctu (H.M. BaBunos). BHesiaepHast UISMEHUYMBOCTh U
HACJICICTBEHHOCTD.

Dnuecenemuxa u 3NUSEHOMUKA, pPONb SNUCEHeMUYecKUx @axkmopos 6
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUZMOB.

JeMmoHCcTpanun



[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.
Tabmuubr uw cxembl: «Bunpbl wu3meHunBocTH», «MoauduKannoHHas

N3MEHUYHBOCTDY, «KomOunaTusHas W3MEHUYHBOCTD, «Meinosy,
«OmnonorBopenue», «l'eHeTHdyeckue 3a0oyieBaHUS — 4elloBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: *KuUBble U repOapHble IK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (dboTtorpaduu) >KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKAIUOHHON u3MeHunBOCTU. [locTpoeHne BapHAlMOHHOIO psa |
BapPHUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Mytauuu y Japo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesi0Beka

Kapuotun uenoeka. MexyHapoaHas mporpaMMa MCCIEA0BaHUSA T€HOMA
yejaoBeKa. MeToabl H3y4YEHHs] TEHETUKM 4YEJOBEKa: TIE€HEaJlOrM4eCcKui,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, IOIYJISALMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE ONPENECICHUE  TEHOTUIIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOIIBIO
[M[[P-ananu3a. HacnencrBennsle 3a0ojeBaHUS  4elloBeKa. [ eHHbIE U
XpOMOCOMHBIE  OOJe3HH  4YeloBeka. bone3sHm ¢ HAcleICTBEHHOMN
IIPEAPACIIOIOKEHHOCTHIO. 3HayeHue MEIULUHCKOU TEHETUKH B
IPEIOTBPAIICHUH U JICYCHUH TeHETHUEeCKUX 3a0o0JieBaHMi YeloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AacCHeKThl HCCIeAOBaHUN B 00JacTH
pPEIaKTUPOBaHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (HakTOphl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy M XUMHYECKOMY  3arpsi3HCHUIO  OKpY)KAroled  Cpembl.
I'eneTnyeckas npeapacnooKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuun

Tabnuup! u cxembl: «Kapuotun yenosekay, «MeTonbl U3y4eHUs] TEHETUKA
yenoBekay, «I 'eHeTnueckue 3a00J1€BaHNs YETIOBEKay.

IIpakTnueckasi padora «CocTaBieHUE U aHAIIN3 POJOCIOBHOW.

Tema 15. Cesntekuiusi OpraHu3MoB

JlomecTuKanus W CelIEKIUs. 3apOXkKIACHUE CEIEKIUU W JTOMECTUKAILIUH.
Yuyenne H. U. BaBumoBa o IleHTpax mnpoucXOXIeHHUS ¥ MHOTO00pas3us
KYJbTYPHBIX pacTeHUM. POJb celleKnu B CO31aHUN COPTOB PACTEHUU U ITOPOJ
#KUBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaencTBeHHoM wu3MeHunBoctTd H. WM. BasumoBa, ero 3HaueHue g
CEJICKIIMOHHOM paboTHI.

MeTtoasl cenekunoHHOM paboThl. McKyccTBeHHBI OTOOp: MacCOBBIA U
WHIUBUyIbHBIA.  OJTambl ~ KOMOWHAIIMOHHOW  cenekuuu.  McmbiTanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHITY C TOMOIIBIO OIICHKH
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ MoMoIIbio aHanm3a JIHK.

HckyccTBeHHBIN  MyTareHe3 Kak METOJ[ CEJIEKIIMOHHOW  paOoTHI.
PagnanvoHHBIN M XUMHAYECKHM MYyTareHe3 KakK HWCTOYHUK MYTaluud Yy
KYyJIbTYpPHBIX (hOopM Oopranu3MoB. Vcrob30BaHNE TEHOMHOTO PEAKTUPOBAHUS U
MeTon0B pekomOunanTHbIX JIHK mist momydenust MCXOQHOTO MaTepuaia s
CEJICKLINH.

[Tomyuenue MTOJIUIUIONIOB. BryTtpuBnnoBas TUOpUIU3ATIHSL.
bnuskopoAcTBeHHOE — CKpelMBaHue, wWid MHOpuauHr. HepojcTBeHHOE
CKpenuBanue, wim aytopuauur. ['ereposuc u ero nmpuunHbl. Mcmons3oBanue



reteposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX THUOpUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUHW U IKUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHne U U3y4eHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKUX pOJWYEH i1  CO3JaHUs HOBBIX COPTOB U  THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SAUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YETIAX YIYUULeHUS CYUYECMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL
U Kpoccos, 6 MOM Hucie C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbIX
uccne008anuil, nepedosulx uoeti U nepCneKmueHbIX MmexHoI02UlL.

JdeMoHCcTpanuu

[Toptpersl: H. 1. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpaszus
KYJIbTYPHBIX PAacTEHUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToapl cenekiun», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnasi paGora «l3ydyeHue COpPTOB KYyJNbTYPHBIX PAcCTEHUU U
IIOPOJI TIOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHre METO0B CEJICKIIMN PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN.

IKekypeuss «OCHOBHBIE METOABI M JOCTUKEHHUS CEJEKIMU PACTCHHUUN U
KUBOTHBIX  (Ha  CEJICKIIMOHHYIO  CTaHIUI0,  IUIEMEHHYIO bepmy,
COPTOUCHBITATENLHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JAOOpPATOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

Tema 16. BuoTexXHOJI0THSA U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJIOTUHU, — KJIETOYHBIE M TKAHEBBIC
KyJIbTYypbl, = MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagulMOHHas
OMOTEXHOJIOTHS: XJIeOONeUeHne, TMOMyUYeHUe KHUCIOMOJIOYHBIX TMPOAYKTOB,
BuHOAEnne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOMOTOTHYECKUX
TexHoJsoruii. [Ipon3BoacTBO Oenka, aAMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJOTHI U MTHCTPYMEHTOB 1I€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBaHHSI TE€HOMOB C LEJIbK IMOJY4YEHUS] OpPraHu3MOB U HX
KOMITOHEHTOB, COJIEp KAIlIUX HE BCTPEUAIOIINECS B MIPUPOJEC OMOCUHTETUYECKHE
MyTH.

Knerounas nnxxenepus. MeToasl KyJIbTypbl KIETOK U TKaHEW PACTECHUU U
KUBOTHBIX. KpumoOanku. ComaTtwueckass THOpUAM3AIUSA W COMATHYECCKUUN
ambOpuoreHes. Mcmonp30BaHue TaIIONAOB B CENEKIMH pacTeHuil. [lonyyerue
MOHOKIOHANIbHBIX anmumer. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILUIOIOTBOPEHHE.
PexoHCTpyKkUHMs  SMLOEKIETOK W KJIOHUPOBAHME  KUBOTHBIX.  Merton
TPAHCIUTAHTAILIMH SIJEP KIETOK. TexHonocuu 0300po6ienus, KyIibmusuposanus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYP.

XpOMOCOMHass M Te€HHas WHXeHepus. VICKyCCTBEHHBIM CUHTE3 T'€Ha U
koHcTpynpoBanue  pekomOuHaHTHRIX JIHK.  Cozdanue  mpamnceennwvix
op2aru3mo8. JI0OCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM U T€HHOW HHKEHEPHH.
DKOJIOTUUECKHE B ITUYECKUE MPOOJIEMbI T€HHON MHXCHEPHUHU.

Menuruackue OuorexHosoruu. l[loctreHomHass nudpoBas MeaHIMHA.
[M[[P-muarHocTrika. MeTabOJOMHBIM aHANW3, TEHOIICHTPUYECKUA aHaIH3
MpOTEOMA YEJIOBEKA I OLIEHKM COCTOSIHHS €ro 340poBbs. Mcmonp3oBaHue
CTBOJIOBBIX KJIETOK. TapretHas Ttepamus paka. 3D-Ouommxenepust st



pa3paboTKu (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3AaHUs
KOMIUJIEKCHBIX TKaHEW COYETaHHEeM TEXHOJOTUU TPEXMEPHOTr0 OMONPUHTUHTA U
ckaddonauHra s peleHus 3aa4 MepcoHATN3UPOBAHHON MEIUIUHBI.

Co3naHue BEKTOPHBIX BAKIMH C IIEJIbI0 00ecTeueHuss KOMOMHUPOBAHHOM
3amuThl oT Bo30ynuteneit OPBU, ycTtaHoBiIeHHE MOJIEKYISIPHBIX MEXaHU3MOB
dbynxunonuposanusi PHK-conepxammx BupycoB, BEI3BIBAIOIINX 0COO0 OMACHBIE
3a00s1€BaHUs YEIOBEKA U JKUBOTHBIX.

JdeMoHCcTpanuu

Tabmuupr u  cxembl:  «/cmonp30BaHME ~ MUKPOOPTraHU3MOB B
IPOMBIIIJIEHHOM  NPOU3BOJCTBEY», «KierouHas wuHxkeHepus», «l'eHHas
WUHXEHEPUSD.

JlaboparopHasi pa6ora «/3yyeHue oObeKTOB OMOTEXHOIOTHI.

IIpakTnueckast padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

IKekypeuss «buoTexHosorus — BaKHEUIIas NPOWU3BOAUTEIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue u pasBuTHE IBOJIONUOHHBIX MPEICTABJICHUN B
Oonosorum

OpomonnonHas teopusi Y. JlapBuHa. IlpeanochuUlKM BO3HUKHOBEHUS
napBuHHu3Ma. JKW3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBrxkymue cuibsl  SBoionuu  BUnoB 1o Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIEICTBEHHAs W3MEHYHUBOCTD,
O6opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cunteTnueckoi teopuu sBomtonuu (CTI). Heittpanphas
Teopust dBoJtou. CoBpeMEHHash JBOJIOIMOHHAS OWOJIOTHS. 3HAYCHUE
HBOJTFOIIMOHHOM TEOPUU B POPMUPOBAHNY €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JdemoHcTpauuun

[ToptpeTtsi: Apuctorens, K. JIlunne, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosbe, Y. apsun, C. C. UetBepukos, U. N. llImansraysen, Jx. Xonaeis, /.
K. benses.

Tabmuupbr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHuero)y,
«JlectHunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
pUCOCOOJIeHnt y pacTeHuil U >kuBOTHBIX (1m0 Jlamapky)», «Kapra-cxema
Mapuipyra nyrewmectsus Y. Jlapsuna», «Haxonkm Y. Jlapunay», «Dopmsl
00pwOBI 32 cymiecTBOBaHuEY, «Ilopoasl romy6eiy, « MHOr0OOpa3ue KyabTypHBIX
dopm kamycThl», «Ilopombl JOMAINIHMX KUBOTHBIX», «Cxema 0Opa3oBaHHS
HOBbIX BUAOB (1o Y. [apBuny)», «Cxema COOTHOLICHHUS JBUKYIIUX CHUI
ABOJIOLNNY, « OCHOBHBIE MOJIOKEHUS CHHTETUYECKOU TEOPUU IBOTIOLINI).

Tema 2. Mukpo3Borouus 1 €€ pe3yabTaThl

[Tonynsiuust Kak »dJaeMeHTapHas eauHuna »Bodtound. CoOBpEMEHHbIE
METOABl OIEHKH TEeHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPHI TMOIMYJISIUH.
N3menenune renodoH1a MOMyIISAIUN KaK JIEMEHTAPHOE IBOTIOIIMOHHOE SIBJICHUE.
3akoH reHeTnyeckoro paHoBecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (PaKTOPHl (ABMKYIIME CHUJIBI) dBOJTIONHUHA. MyTarmOHHBINA
mporecc. KomOmHaTMBHas W3MEHUYMBOCTH. [[peiid reHoB — ciydaifHbie
HEHAIIPABJICHHBIE W3MEHEHHS YacTOT ajuiesied B momynsamusax. Oddext
ocHOBaTend. Jpgexm OymouLiounoco copaviuka. CHuUdCeHUe 2eHemuyecKko2o
pasnoobpazus: npuyunsvl u creocmeus. Ilposenenue sghghexma opetigpa eeros 6



bonvuwux u  maneix nonyarayusx. Murpanuu. V3omsmus  MOMYJISIAN:
reorpaduyeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoyKTUBHA).

EcrectBennbiii otbop — Hampapisiomuid (paktop 3BosrOIMA. DOpMbI
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTaOWIM3UPYIOIINMA, pa3pbIBAIOIIMIA
(mu3pynTuBHbIN). [lonoBo# 0TOOp. BO3HMKHOBEHHE U 3BOMIONHUS COIUATBHOTO
NOBEJICHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE  TPUCHOCOOJIEHUI Yy  opraHu3MoB.  ApoMopdo3sl U
UAM0adanTalluH. [Tpumepsl MPUCTIOCOOJICHH M y OpPTraHU3MOB:
Mopdornoruyeckue, (U3MOJOTHUUECKHE, OUOXMMUYECKHE, TMOBEICHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BupooOpasoBaHue Kak pe3ynibTar
MUKPOABOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIOUIU3AIINS,
rudpuauzanus). JUTensHOCTh IBOIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usi.

Ponp »BoMOIIMOHHONW OWOJIOTMM B  pa3pabOTKE HAay4YHBIX METOJ/OB
coxpaHeHusi OnopazHooOpazusa. MUKPOIBOIIONUA U KOABOJIIOIUS [MAPA3UTOB U
uxX Xo3sieB. MexaHu3mbl (HOpPMHUPOBAHUSA YCTOWYMBOCTH K AHTUOMOTHUKAM U
crtoco0Obl OOpHOBI ¢ HEH.

JlemoHcTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr 1 cxembl: «MyTalmoHHasi U3MEHUUBOCTHY, «[lomymnsunonHas
CTpyKTypa Buua», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«JIBUKyIlIME CHUJIBI 3BOJIOMUU», «IJKOJOTMYECKAs] W30JISALUS MOIMYJISLHMA
ceBaHCKoM Qopenmny, «I'eorpaduueckass U30AMA JTUCTBEHHUIIBI CUOUPCKON |
JMCTBEHHULIBI AaypcKoily, «[lomynsiuoHHbIE BOJTHBI YACIEHHOCTH XUITHUKOB U
xKepTB», «Cxema ACHCTBHS €CTECTBEHHOro oTOopa», «DopMbl OOpnOBI 3a
cyliecTBoBaHuey», «MHAycTpuanbHbli MenaHu3M», <«JKuUBbIE HCKOIAEMBIEY,
«IToxkpoBUTENBCTBEHHAsT OKpacKa XKUBOTHBIX», «lIpeaynpexaaromias okpacka

)KUBOTHBIX»,  «DU3HOJOTUYECKUE  aJalTalluuny, «IIpucnocobeHHOCTh
OpPraHU3MOB U €€ OTHOCUTEIBHOCTH», «Kpurepun Buma», « BUAbI-IBOMHUKNY,
«CtpykTypa BHAa B NPUPOJIEY, «CrocoO6sl  BHA00Opa3OBaHUSY,

«I"eorpaduueckoe BU000pazoBaHue TPEX BUAOB JAHABIIICH, « IKOJIOTHIECKOE
BUI000pa3oBaHrue BHUAOB cHHHID, «[lomummonasl pactenuitn, «KamyctHo-
pEeACUHbIN THOPUIY.

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIUYA HACEKOMBIX, Uydesia IMTHII
U 3Beped ¢ mpUMepaMH Pa3IUYHBIX MPUCIOCOOTICHUH, dydesa MTUIl U 3BEpei
pPa3HBIX BHJIIOB, repbapuy pacTeHUil OJM3KUX BHJOB, OOPa30BaBIINXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlaboparopnasi paGora «BpIsBIeHHE H3MEHUYMBOCTH Y OCOOEH OTHOTO
BUJIY.

Jlaboparopnasi pa6ora «IIpucrmocoOneHuss OpraHU3MOB H  UX
OTHOCHUTEJbHAS 11€JIECO00Pa3HOCThHY.

Jlaboparopnasi pa6ora «CpaBHEeHHE BHIOB 1O MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yJibTaThl

Mertoapl u3yueHus: Makpol3Bosionuu. [lasieoHTONOrMYECKHE METOAbI
n3ydenus odBomornuu. [lepexomubie (GopMbl ¥ (UIOTEHETUYECKUE PSIIBI
OpraHU3MOB.



buoreorpaduyeckue MeTo bl U3ydeHus »BomoIuu. CpaBHeHHE (IIOPHI U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emuu. Busbi-
SHJEMHUKHU U PEIUKTHI.

OMOpHOJIOTUUECKME M CPAaBHUTEIBHO-MOP(OJIOTUYECKHE  METO/IbI
U3YUYEHHUSI HBOJIOLMH. ['€HETUYECKHE MEXaHW3Mbl HSBOJIOLMM OHTOTE€HE3a H
MOSIBJICHHSI 3BOJIFOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE ¥ aHAJIOTUYHBIE OPTaHBbI.
PynuMenTtapubsle  opranbl H  aTraBuU3Mbl.  MOJIEKYJSIPHO-TEHETUYECKUE,
OMOXMMHUYECKHE M  MaTeMaTH4YeCKHE METOJIbl  U3YYEHHUS  HBOJIIOIUHU.
['omonoruunsie reHbl. COBpeMEHHbIE METOIbI MOCTPOCHUS (PUITOTEHETHYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTalli{ U SBOJIIOLUS TEHOMOB.

OO61ue 3aK0OHOMEPHOCTH (ITpaBUIIa) IBOIIONUN. [IpuHyun cmenvl hyHKYUil.
HeobOpatumocTs sBomoIuu. AnantuBHasi paauanus. HepaBHOMEpHOCTh TEMITOB
ABOJIIOLINH.

JemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['eKkeb.

Tabnuub! u cxembl: «OUITOTEHETUYECKUN PSIT JIOMIATN, «APXEONTEPUKCY,
«3Bepo3yobie  smepb», «Crerounedanb», «Punnodpute», «CeMeHHBbIC
nanopoTHuku», «buoreorpaduueckue 30Hb1 3eminn», «Jlpeid KOHTUHEHTOBY,
«PenukTely, «HayanbHble cTaguu 3MOPUOHANIBHOTO PA3BUTHUS TTO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M AaHAJOTHYHbIE OpraHbDy, «PyJaUMEHTBI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI 4YEIOBEKa W IIHUMITaH3e», «ITaBHBIC
HaIpaBJICHUS 3BOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIHI.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKU HMCKOMAEMbIX OCTaTKOB
OpraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIUY HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe *KU3HN Ha 3emJie

Hay4unple THMOTE3BI MPOUCXOXKICHUS >KU3HU Ha 3emie. AOUOTEHE3 |
naHcrnepmusi.  [loHaydyHble  TPEACTABICHUS O  3apOXKICHUU  KU3HH
(kpearmonu3M). ['wmore3a TOCTOSHHOTO CaMO3apOXKACHHUS JKU3HU U €€
onpoBepkeHue onbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[TpoucxoxaeHne >Ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE ~ 3Tanbl  HEOpraHW4Yeckow  sBomronuu.  [lnanerapHas
(reoyornyueckas) BOJIONMS. XHUMHYECKas HBOJIONMSA. AOHOTeHHBI CHHTE3
opraHnueckux BemlecTB U3 Heopranmdeckux. OneiT C. Mumiepa u I'. FOpu.
OOpazoBanue moauMepoB W3 MoHOMepoB. KoamepBathas rumoteza A. U.
Onapuna, runore3a mnepBuuHOro OymboHa JIk. XosmelHa, reHeTHYECKas
runore3a . Mémnepa. Pubosumbr (T. Uek) m rumoreza «mupa PHK» V.
['unGepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3emanm u Metonbl e€ u3ydeHwus. Vckornaemble OpraHHYeCcKUe
octatku. [eoxpoHonorus u e€ wmetoasl. OTHOCHTENbHAs W aOCOIOTHAS
reoXpoHosiorusi. ['eoXxpoHoiornyeckast mKasa: 30Hbl, 3pbl, IEPUOIbI, STOXHU.

HavanbHbie 5Tamnbl opraHnyeckor 3BoONMU. [losBIIEHWME W 3BOIIOIUS
MEPBBIX KJIETOK. DBOJIOIHS MeTa0oamu3Ma. BoO3HUKHOBEHHE TIEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKpPOOHBIE OWOIJIEHKM Kak aHajior TepBbIX Ha 3emile
coobmiecTB. CTpoMatonuTsl. [IpokaprOThI 1 SyKapuOTHI.

[Tpoucxoxnenune AYKapUOT (cumbuorenes). DBOJIIOIIUOHHOE
MPOUCXOXKJIeHHE BUPYCOB. [IpoMcxoXaeHUE MHOTOKJIETOUYHBIX OPraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATaIbl YBOJTIOIUN BRICIINX pacTeHu. OCHOBHBIE apoMOp(]O3bI
pacteHuil. Beixon pacreHnii Ha cymy. llosiBneHne cnopoBBIX pacTeHUM M



3aBoeBaHME UMU cymHd. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
paCTECHUM.

OcHOBHBIE ATallbl SBOMIONUN KUBOTHOrO MUpa. OCHOBHBIE apOMOP(O3bI
*KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpOBbIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOLMSA TIO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentuwiauii. [IpoucxoxaeHrne MISKOMUTAIOMNUX U
ntul. [lpuHmun kimodeBoro apomopdosza. OcBoeHHe O€CIO3BOHOYHBIMH U
MIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTne xu3HM Ha 3emile MO 3paM U NEPUOAAM: apXeu, MPOTEPO30H,
najaeo3oi, Me3030M, KaiHo30M. OOmas xapakTepUCTHKa KiuMata W
reoJIOrHYecKnX mporeccoB. [[osBIEHNE M PacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHHS — IKOJIOTHYECKUE KPU3UCHI Ipouuioro. [Ipuunssl u
CJIEACTBUS MacCOBBIX BbIMUpPaHUN. COBpPEMEHHBIN IKOJOTUUECKUN KPU3UC, ETO
ocobennoctu. [Ipobrema coxpaneHnus 6Mopa3HOOOpa3us Ha 3emIie.

CoBpeMeHHas cucTemMa oprauudeckoro mupa. [lpunmmnsl kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsi: @. Penn, JI. Cnamnannanmy, JI. [Tactep, Y. . Meunnkos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuupl u cxemsl: «Cxema onbita ®. Pequy, «Cxema onbita JI. Tlactepa
[0 U3YUYECHUIO CAMO3apOKICHUS )KU3HW», «CxemMa onbiTa C. Mumnepa, I'. FOpu»,
«JTanbl HEOPTaHWUYECKOW 3BOJIOLUN», «['€oXpoHOJIOrMYecKass IIKaIay,
«HauanpHble 3TaIbl OpraHuyecKon BOIIOIHIY, «CXemMa 00pa30BaHUs SYKapUOT
nyTéMm cumOuorenesa», «Cucrema KXuBOW TpuUpoab», «CTpoeHHE BHUpPYCay,
«Apomopdo3ssl pacteHuit», «Punmoduts», «OTHOKIETOUHBIE BOAOPOCINY,
«MHoTroKJIeTOUHBIE BOJOpOCINY, «Mxwm», «llanopoTHukn», «l'0JI0CEMEHHBIE
pactenus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHSL KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «IIpocteitmmey, «KuieyHOMOIOCTHBIEY,
«IInockue 4yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikarommecs», «IItuupy, «MnekonuTaromuey, «Pa3Butue XuU3HU B
apXeucKom ape», «Pa3BurHe )KU3HU B IPOTEPO3OMCKOM 3pe», «Pa3Butue Ku3Hu
B IIAJICO30MCKOM 3pey, «Pa3BuTre KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU
B KallHO30MCKOM 3pe», «COBpeMEeHHasi CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBanue: repdapur pPacTCHUN Pa3IUYHBIX OTIEIOB, KOJIJICKIIMH
HAaCEKOMBIX, BJIQXKHBIC IIPENaparbl JKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB,
KOJUICKLIMU WIJIOKOXHUX, CKEJEThl IMO3BOHOYHBIX JKUBOTHBIX, Yydelld NTHUIl U
3BEpEM, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJISKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnaa JaalGopatopHass padora «MoaeaupoBaHUE OIBITOB
Mumnepa—tOpwu 1o u3yueHno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUHN
B IICPBUYHOM aTMOC(epe».

JlaGopaTopnasi padora «/3yueHne U omMcaHHWE HCKOMAEMbIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IpakTuyeckas padora «l3ydeHue ocoOCHHOCTEH CTPOCHHS pacTEHUI
Pa3HBIX OTAEIOBY.

IIpakTuyeckass  pab6ora  «/3yueHue  OCOOEHHOCTEH  CTPOCHUS
MMO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaenne 4ea0BeKa — aHTPOINOIeHe3

Paznensl n 3anaum anTponosiorun. MeToabl aHTPOMOJIOTHH.



CraHoBieHUE MPECTABICHUI O MPOUCXOKICHUH YEIOBEKA. PeIurno3xeie
BO33peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTBO uenmoBeKa € KMBOTHBIMU. (CHCTEMAaTHYECKOE MOJIOKEHUE
yenoBeka. CBHUIIETENIBCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
MOPGOIIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JI0T0-OMOXUMHYECKHE,
noBegeHYeckue. OTauyusi 4YelnoBEKa OT KUBOTHBIX. lIpsMoxoxkaeHue u
KOMILIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (hakToppl) — aHTPONOTeHe3a:  OMOJIOTHYECKHE,
cornpasibHble. COOTHOIIEHHE OMOJOTMYECKUX M COIMAIbHBIX (PAKTOPOB B
AHTPONOTCHE3E.

OcHoBHBIE cTaauu aHTpornorenesa. PanHue yenoBekooOpa3Hbie 00e3bsIHbI
(IpOKOHCYJIBI) ¥ paHHKUE TTOHTUIBI — OOIIIHE TPEIKN YEITOBEKOOOPa3HbIX 00€3bsH
U JoJei. ABCTPaJONUTEKH — ABYHOTHE NPEAKU JItoAci. UemoBEeK yMeblil,
NEpPBbIE W3TOTOBJIEHUS OPYIUWA Tpynaa. YeloBeK NPSAMOXOIAIIAA WU TEpPBbIN
BBIXOJI JTt0/IeH 3a penensl Adpuku. UenoBek reinensoeprekuii — oOmui npeaok
HEaHJIEPTaJbCKOTO  YEJOBEKAa M 4YeJloBeKa  pa3zymHoro.  Yenosek
HEaHJIEpTaJbCKUN KaK BUJ JIFOAECH XOJOJHOro KinmaTra. YeaoBeK pa3yMHbIH
COBPEMEHHOTO THWIIA, JACHUCOBCKUW YEIIOBEK, OCBOCHHUE KOHTHUHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

DBOJIIONHSI COBPEMEHHOTO 4esioBeka. EcTeCcTBEHHBIN 0TOOP B MOIMYIISIITUSIX
yesoBeka. MyTallMOHHBIN nporiece U noauMopdusm. [lonmynsiroHHbIE BOJIHBI,
npeid reHoB, Murpaius u «3PGeKT OCHOBATENN» B MOMYJISAIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue packl. Ilonstue o pace. boisbimme pacel: eBporieonaHas
(eBpasmiickas), aBCTpalO-HErpoHaHas (9KBaTOpUaibHas), MOHTOJIOHIHASL
(a3narcko-aMepukaHcKkasi). BpeMst U myTH pacceleHus 4ejaoBeKa IO TUIaHETE.
EnunctBo uyenoBeweckux pac. HaydHas HECOCTOSITEIBHOCTh pacu3Ma.
[Ipucnoco01eHHOCTh YeJOBEKa K pPa3HbIM YCIOBUSAM OKpYKAIOUIEH Cpebl.
Brnusaue reorpaduueckor cpembl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOTIOTHIO YeTIOBEKa.

MexauciuruinHapable  MeToAbl B (u3MYeckor  (OMOJIOTHYEeCcKOil)
AHTPOMOJIOTUU.  ODBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSL Y MaJCOAHTPOIOIOTHUS
YeJI0BEUYECKHUX MOMyIsuuidi. bBuocommanbHble uccae0BaHUs IPUPObI YEIOBEKA.
NccnenoBanue K03BOIOMUHN OUOJIOTHYECKOTO U COLUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toprpersr: Y. Hapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuer u  cxeMbl: «MeToapl aHTPOMOJIOTHNY, «[ OJIOBHOH MO3r
yenoBekay, «UernmoBekooOpasHbie 00€3bsiHBI), «CKEIeT YeIoBeKa M CKeJeT
muMIan3e», «PylIUMEHThl U aTaBU3MbI», «JIBHXKylIUE CUJIbI aHTPOIOTEHE3a,
«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UeloBeK yMeIbliiy,
«YenoBek mpamMoxomsammn», «JleHucoBckuil 4enoBek» «HeanmepranbubD),
«KpomanboHI1b», «IIpenku denoBekay, «ITambl YBOJIIOIUN YesioBeKay, «Pachl
YEJI0BEKAY.

O6opynoBanue: MYJISDKA OKaMEHEJIOCTeH, TMPEAMETOB MaTepHaTbHOU
KyJIbTYpbl TIPEIKOB 4eNOBEKa, penpoaykuuu (pororpaduu) KapTHH C
MUDOTOTHYECKUMH W OUOJICHCKUMU CHOKETaMH TIPOMCXOXKIEHUS YeIOBEKa,
doTorpadum HaXOIOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET 4YeJIOBEKa,
MOJIEb Yepera YeJoBeKa 1 yepena MMMIIaH3e, MOJIe]Ib KUCTH YEJIOBEKa U KUCTH
IMMITaH3€, MOJIEN TOPCa MPEIKOB YEJIOBEKA.



JlaGopaTopnasi padora «l3ydenue ocoOeHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTnueckass padora «V3yueHWe SKOJIOTUUECKUX  aJanTaiui
YEJIOBEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOIICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KaKIIeHd cpeaou

3apokeHne U pa3BUTHe 3Kojioruu B Tpynax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuiona, J. I'ekkeins, A. Tencnu, B. H. CykauéBa. Pa3aensl u 3agaun
3KOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTHH:
npupoAHble M JabopaTopHble. MojaenupoBaHue B 3KOJIOTMH. MOHUTOPUHT
OKPY’KaroIIel Cpe/ibl: JIOKaIbHBIN, peTHOHATBHBIN 1 TJI00aJIbHBIN.

3HaUeHUE DSKOJIOTMYECKUX 3HAHUM [IJI1 YEJIOBEKA. OJKOJOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3EM yeaoBeUYecTBa ¢ npupoaoi. DopmupoBanue
AKOJIOTHYECKOH KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JeMoHcTpanumn

[Toptpetsi: A. I'ymboapaT, K. ®@. Pynbe, H. A. CeBepuios, 3. 'ekkens, A.
Tenciu, B. H. Cykau¢s.

Tabnuubr u cxeMmbl: «Pa3gensl sxonoruny, «MeTobl aKosoTumny», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEIBD.

JlaGopaTtopnass  pabdora  «M3yuyeHWe  METOJOB  SKOJOTMYECKHUX
UCCIICOBAHUID.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Okosornueckre  GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus sxonormdeckux (HakTopoB: abUOTHUYECKHE, OUOTHUYECKHE,
anTpornorerusie. O0IIMe 3aKOHOMEPHOCTH JCHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, ). Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Ab6uotnueckue ¢akrtopsl. CBeT Kak skojormdeckuii dakrtop. JlericTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI
pacTeHHII M JKMBOTHBIX 1O OTHOLICHHIO K cBeTy. CHTrHaJbHasi pojib CBETA.
doTonepruoansM.

Temneparypa kak skosoruueckuii dakrop. [edicTBue TemrepaTypbl Ha
opranu3Msbl. [[oMKHUITOTEPMHBIE 1 TOMONOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Braxxnocts kak akosorudeckuit ¢akxrop. Ilpucnocobnenust pacTeHuil K
nmoiiep kaHuio BoHOTO Oanmanca. Kimaccudukaius pacTeHuii 0 OTHOIICHUIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K U3BMEHEHHIO BOJHOTO PEXUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
rIyOMHHAsT TOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. Du3uko-xumMudeckue
O0COOEHHOCTH Ccpell OOWTaHus OpraHu3MOB. [IpucmocobiieHrs OpraHu3MOB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckne put™mbl. BHemiHne u BHyTpeHHHE pUTMbL. CyTOUHBIE U
roInyHbIe PUTMBIL. [Iprcoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBHUM KU3HMU.

XKuznennsie Gopmer opranuzmoB. [lonsarue o ku3HEHHOU (opme.
XKuszHeHHnsie (GoOpMBI  pacTeHHil: JEpeBbs, KYCTapHUKH, KYyCTapHUYKH,
MHOTOJIETHUE TpPaBbl, OJHOJETHUE TpaBbl. JKuU3HEHHBIE (POPMBI >KHUBOTHBIX:
THAPOOUOHTHI, T€OOMOHTHI, a3poOMOHTH. OcoOeHHOCTH CTpoeHus u olpasza
KU3ZHU.



buotnueckue  daktoprl. Buabl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIUS, XUIITHUYEeCTBO, cMMOMO03 U ero ¢hopmsbl. [Tapasutusm, koomneparus,
MYyTYyaJIU3M, KOMMEHCAIIN3M (KBapTUPaAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckue B3aumopericTBus (tornuueckue, dhopudeckue, hadbpuueckue).
3HaueHue OMOTHYECKUX B3aWMOJEHCTBUN JUIsl CYLIECTBOBAHUSI OPIaHU3MOB B
cpene ooutanus. [[puHINUIT KOHKYPEHTHOTO UCKIIIOUEHHUS.

JdeMoHCcTpanuu

Tabmuupbr U cxembl: «Dkonorudeckue (GaxTopb», «CBETOBOU CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI 5)KUBOTHBIX IO OTHOUIEHUIO K CBETY», « T €IIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIC JKMUBOTHBIEY», «DU3MOIOTMYECKUE aqaNTalllH
KUBOTHBIX», «Cpeapl OOWUTaHUS OpPraHU3MOB», «bBHOJIOrHMUYECKHE PUTMBIY,
«Kuznennole QopMbl pacteHuil», «KuzHeHHbIE (HOPMBI  KUBOTHBIXY,
«JKOCUCTEMA ILIMPOKOIUCTBEHHOIO Jecay, «IKOCHCTEMAa XBOWHOTO JEcay,
«lenn nutanus», «XumHudectBo», «llapazutusm», «KoHKypeHLHs»,
«Cumbmno3», «KomMeHcamm3m.

O6opynoBanue: repbapud pacTEHUN U >KHUBOTHBIX, MPUCIIOCOOIEHHBIX K
BJIUSIHUIO PA3JIMYHBIX JKOJIOTMYECKUX (PAKTOpOB, TrepOapuul CBETOIIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TCHEIOOUBBIC U
TEHEBBIHOC/IMBbIE ~ KOMHATHBIE  PACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOMBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydena NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHHUS JIaHHBIX TPYMI, KOJUJIEKIIMH >KUBOTHBIX,
OOUTAOIINX B Pa3HBIX Cpelax, repO0apuu U KOJUICKIIMN PACTEHUHN U )KUBOTHBIX,
o0nagaronmMx YepTaMu IPUCIIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSM YCIOBUI
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJIJIEKIIMMA >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKUX
B3aUMOJICHCTBUSIX.

JlaGopaTopHasi pabdora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopHasi pabdora «BbIsBICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHD».

JlabopaTopnasi padora «AHAaTOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHHS.

Tema 8. Ixos10rMsi BUA0OB M MOMYJISA U

OKOJIOTUYECKUE  XApAKTEPUCTUKU  monyisauuu.  llomynmsimusa — kak
Ouostormdeckas cucrema. Poiab HEOHOPOIHOCTH cpeibl, (GPU3NUSCKUX OaphepoB
U O0COOEHHOCTEH OuojorMu BHUIOB B (OPMUPOBAHUM TMPOCTPAHCTBEHHOM
CTPYKTypbl nonmyJsanuii. OCHOBHBIE TOKAa3aTEIW MOIMYJSUUHN: YHUCICHHOCTD,
IJIOTHOCTh, BO3PACTHAsI M TOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, MIPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHSL.

OKOJIOrH9ecKas CTPyKTypa momy i, OLeHka YMCICHHOCTH HOITYJISLIH.
JluHaMuKa MONyJIsiUUA U €€ peryysinusa. buoTnyeckuii noTeHuan nomyJisiuu.
MopaenupoBanue JIMHAMUKH nonyisauud. KpuBble pocTa UYHCIEHHOCTH
nonyisiuu. KpuBble BeDKUBaHUS. Perymnsiiiys YMCIEHHOCTH HOMYJISLMI: POJb
(GakToOpoB, 3aBUCANIMX W HE 3aBUCANIUX OT IUIOTHOCTU. OKOJOTUYECKUE
cTparteruu BunoB (- u K-ctparerun).

[Tonsitue 00 KoOTHUEcKOM HuUlle BUAa. MecrooOutanne. MHOromepHast
Mojziesb dKkosornyeckon HumM k.M. XarunHcona. Pa3smepsl skonornueckou
Huid. [ToTeHnnanbHas U peaaTu3oBaHHAs HUIIIN.

Bun kak cucrema nomyisuuii. Apeansl BUAOB. Buabl M UX JKU3HEHHBIE
CTpaTeruu. JKOJIOTMYeCKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTH TOBEJICHUS U MUTpPALM >KUBOTHBIX. buojormyeckue
MHBA3UU 4yKEPOIHBIX BUIOB.

JdeMoHCcTpanuu

[Toptper: k. . XaTuynHCOH.

Tabmuupbl U cXeMmbl: «IKOJOTHYECKUE XaPaKTEPUCTUKU TOIMYIISIUN,
«IIpocTpaHcTBeHHass CTPyKTypa momyisiuu», «Bo3pacTHble MHUpaMUbI
nomysinun», «CKOPOCTh 3aceleHHs TOBEPXHOCTH 3€MIId  Pa3IMYHBIMU
opraHuzmMammn», «Mogeib 3kosiorndeckor Humu k. M. XaTynHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMssH pacTeHUud K
pacceneHuIo.

Tema 9. DKo0JI0rHA COO0IECTB. JKOJOTHYECKHE CHCTEMBI.

Coo0miectBa opranu3moB. buorieHo3 u ero crpykrypa. CBs3U MEXITY
OpraHu3Mam# B OMOIIEHO3E.

Okocucrema kak otkpbitas cucteMa (A. Jx. Tencnun). OyHKIIMOHATbHBIC
OJIOKM OpraHM3MOB B SKOCHCTEME: IMPOAYIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHYECKUE OJIOKU
skocucTeM. [louBbl M Wbl B 3KOcHcTeMax. KpyroBopoT BEHIECTB M MOTOK
SHEPIUU B SKOCHCTEME.

OcHOBHBIE  MOKa3aTeld HKOCHUCTEMBI. buomacca U OpOIYKLHS.
DKOJIOTUUECKHE MUPAMU/IBI Urcell, OMOMACChI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HarmnpaBnennbie 3aKkOHOMEpHBIE CMEHBI CO00IECTB — cyKiieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPONOTE€HHbIE BO3JIECHCTBUA Ha
cykneccun. Knmmakcnoe cooOmiectBo. buopaznooOpazue #  TOJHOTA
KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbie 3KOCUCTEMBI. JKOCUCHEMbL 03D U PeK. DKOCUCEMbL MOpel U
OKeaHno8. Ixocucmemvl MYHOP, 1€CO8, CMenel, nyCmbitb.

AHTpOINOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoieHo3. Pazmuuus
MEKly aHTPOIIOTEHHBIMU U MPUPOAHBIMHU YKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opojckas
dnopa u dayna. Cunantponuszaius ropoickoil ¢aynsl. buomoruueckoe u
X035TUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aUMO/IEHCTBUI OPTaHU3MOB
B DKOCHUCTeMaX. Pojib Kackaono2o aghghexma u 6u008-30upuxamopos (Kouesolx
8U008) 8 PYyHKYUOHUPOBaHUU dKocucmem. IIepeHoC YJHEPTUU U BEIIECTB MEXY
CMEXHBIMUA 3KOCUCTEMaMH. YCTOMYHUBOCTh OPraHW3MOB, MONYJSIUAA W
AKOCHCTEM B YCJIOBUSX €CTECTBEHHBIX M AaHTPOIIOTE€HHBIX BO3JECHCTBUI.

Mexanuzmbr  6030elicmeus  3a2pA3HEeHUli  pA3HblX ~— MUNo08  Hd
CYOOP2AHUSMEHHOM,  OP2AHUSMEHHOM, HNONYJIAYUOHHOM U  IKOCUCHEMHOM
VPOBHAX, ~ OCHOBbl  IKOJIOSUHECKO20  HOPMUPOBAHUSL — AHMPONOSEHHO20
8030eticmeus. MeTo0JIOTHsI MOHUTOPHHTA €CTECTBEHHBIX W aHTPOMOTECHHBIX
AKOCHCTEM.

JdemoHcTpanuu

[Toptpet: A. . Tencnu.

Tabmumst  u cxembl:  «CtpykTypa  OuoneHosa», «DkocucTeMa
HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, « DyHKIIMOHATIbHBIE
IPYIIbl OPraHU3MOB B 3KocucTteMme», «KpyroBopoT BemIeCTB B 3KOCHCTEMEY,
«llemn mnwranums (mactOumHAs, ACTPUTHASA)», «IKOJOTHYECKAas MUpamMuaa
qucen, «IKOJIOrHYecKas mapamMuga OnoMaccely, « IKOJorndecKas MupaMuia
SHEPrUmn», «ObpazoBanue OomoTay, «lTepBruuHas CYKILIECCUS,



«BoccTaHoBiieHHe jeca mocliie moxapay, « IKOCUCTEMa 03epa», «ATpPOIEHO3Y,
«KpyroBopoT BemecTB U TMOTOK BHEPruM B arpoieHoze», «lIpumepsr
ypOO3IKOCUCTEM.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUA HACEKOMBIX, Uydesia MTHII
U 3Bepei, repOapuul KyJbTYpHBIX M JUKOPACTYIIUX PACTCHHM, aKBapUyM Kak
MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yueHue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi paGora «/3ydenue pazHOOOpa3usi MEIKHX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX SKOCUCTEMAX).

IKCKypeHst « IKCKYPCHsl B THIMYHBINH OHOTeoneHo3 (B 1yOpaBy, OepesHsk,
€JIbHUK, HA CYXO/I0JIbHBIA UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

3KCKprI/IH «IKCKypcHs B arpO’KOCUCTEMY (Ha MOJe WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmertanerapuas o6ojouka 3emiid, TJ€ CYIIECTBYET WIIU
CyIlleCTBOBaJIa )KM3Hb. Pa3BuTue npeacrasienuii o buocdepe B Tpyaax 3. 3rocca.
Yuenue B. W. Bepnaackoro o 6uocdepe. Obmactu 6uochepbl u e€ cocras.
JKupoe BerniectBo 6nochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi Ouocdepsl. OcodbeHHOCTH Ouochepsl
KaKk IJI00aNbHOUW HSKOCHCTeMBI. JlMHamMHuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJiepoaa, a3ora).
PutMuyHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE OMocdepsnl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEUIAHHbIE W UIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, TyCTBIHU, TPOMTUYECKHE JIeca, BRLICOKOTOpbs. Kiumar, pacTUTEbHBIN U
KUBOTHBIM MU OMOMOB CYIIIH.

CtpykTypa v QyHKIIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITAIa
u 6uochepHbIX QyHKITHI.

JdemoHcTpanumn

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

Tabnuubr u cxemsl: «I'eochepsl 3emany, «KpyroBopot azora B mpupoe»,
«KpyroBopot yriepoaa B mpupojae», «KpyroBopor Kuciopoaa B MPUPOJEL»,
«KpyroBopoT BojbI B ipupoie», «OCHOBHBIE OMOMBI cyiny, «Knumatudaeckue
nosica 3emnm», « Tynapa», «Talra», «Cmenanssiii jiecy, « [LInpokoaIuCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsay, « Tponndeckuii gecy.

OGopynoBanue: TrepOapur pPACTEHUHW pa3HbIX OHMOMOB, KOJIICKIIUH
KUBOTHBIX.

Tema 11. YestoBek u OKpy:xawIIAs cpeaa

DKOJIOTUUECKHEe KPU3UCHI M WX TNpUYMHBL. Bo3aeicTBue demoBeka Ha
6uocdepy. 3arpsisHeHHE BO3IYIIHOW cpexsl. OxpaHa Bo3lyxa. 3arps3HCHHE
BoAHOU cpempl. OxpaHa BOJHBIX pecypcoB. Paspymienne mouBbel. OxpaHa
MMOYBEHHBIX PECYpPCOB. MI3MeHeHne Kinmara.

AHTPOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENBHBIN U ) KUBOTHBIN Mup. OXpaHa
PACTUTENHHOTO W >KUBOTHOTO MHUpa. OCHOBHBIC TPHUHIIUIBI OXPaHbI TPUPOJIHI.
Kpacaeie kuuru. Ocobo oxpansemble mpupoanbie Tepputopun (OOIIT).
Boranuueckue capl v 300J10THYECKUEC TTAPKHU.

OcCHOBHBIE MPUHIIUITBI YCTOWYHUBOTO PA3BUTHS YEJIIOBEUECTBA U MPUPOJIBI.
PanmonansHO€  MPUPOJOMONB30BAHME W COXpPAaHEHUE  OMOJIOTHYECKOTO
pazHooOpasus 3emnu. OOmme 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJOTHUUECKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HUCA U €T0 BEPOSITHBIE TTOCIICICTBHS.



Pa3BuTHe METOMOB MOHUTOPHHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHbvle UCCIe008aHUsi nepexooa K pecypcocoepezaroujeii u
KOHKYPEHMOCNnOCoOHOU — dHepeemuKke.  buonoeuueckoe  pasnoobpaszue u
buopecypcuvl. Hayuonanvnvle ungpopmayuonuvie cucmemvl, odecnequsaroujue
00CmMyn K UHGhopmayuu no COCMOSTHUIO 0MOelbHbIX U008 U 3xocucmem. OCHOBbL
aKopeaburumayuu dKocucmem u cnocobvos 60pvobLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTHEM.

JdeMoHCcTpanuu

Tabmuubr u  cxeMbl: «3arpsis3HeHHE aTMochepbl», «3arpsi3HEHue
ruapocdepbl», «3arpssHeHue nouBb», «llapHukoBeiii 3hdexT», «Ocobo
OXpaHsieMble TIPUPOTHBIC TEPPUTOPHUI», «KMOIETH YIIPABIIEMOTO MUPAY.

O6opynoBanue: ¢Gortorpa@uu OXpaHsIEMbIX pacTeHUN M >KMBOTHBIX KpacHoii
kHuru Poccuiickont @enepannu, KpacHoi KHUTH peruoHa.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OoOy4JaronMMUCsl MPOTpaMM CpeaHEro oOmero oOpa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS IPOTPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIIUMHUCS
POCCUNCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEEICHUIO, Haluuue Momugayuu K OOy4YEHHIO
OMOJIOTUH, YerleHanpasieHHoe pa3sumue BHYTPEHHUX YOKICHUM JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA  Ppa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYaIOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa3OBaHUA, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHUS MIPOrpaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCSI B E€AMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COLHMOKYJIBTYPHBIMHU,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, HPHUHSATHIMU B
oOlllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAaHUs, CAaMOBOCIIMTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULIMU JTUYHOCTH, MATPUOTHU3MAa U YBAXKEHHUS K 3aKOHY U MPaBONOPSIIKY,
YeJIOBEKY TPyJla U CTapilieMy MOKOJICHUIO, B3aUMHOTO YBaXEHUS, OEPEKHOTO
OTHOILIEHUS K KyJIbTYPHOMY HACIEIHMI0 U TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Haposa Poccutickoi denepanuu, Ipupoe U OKPYKAIOIIEH Cpelie.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUSA YueOHOTo mnpeameTra «buomorus
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMi, TMO3UTUBHBIX BHYTPEHHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
paclIMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IIPOIECCE
peanu3alui OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UITUN 00YJAIOIIEroCs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHAa POCCHICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU
Y COL[MAJIbHBIM TOJIO0KEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBaXKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh  POCCHUICKOM IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOILIOE ¥ HACTOSIIEE MHOMOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIEIMI0 M MaMsITHUKaM
IPUPOJIBI, JOCTHKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TPyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHUU, NMOHUMAHWSA 3HAYCHUS OMOJIOTMM B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYUBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEU CEMENHOM )KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAsl dCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €&
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronmoJIyYns:

MOHUMAHUE M peau3amus 3J0pPOBOr0 M 0e30MacHOro o0pasza KU3HH
(3mopoBoe  TMTaHWE, COOJIOJEHWE TUTHEHWYECKMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUNA W OTAbIXA, pETyisipHas Qu3nyeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30macHOro MOBEACHUS B CUTYAIIHUSIX, YTPOKAIOITNX 3/JOPOBBIO U KU3HHU JIFO/ICH;

OCO3HaHUE MOCTEACTBUI M HETIPUSATHS BPEIHBIX MPUBBIUEK (YIIOTpEOICHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K aKTMBHOM AEATEIBHOCTH TEXHOJIOTMYECKOM U COLUUAIBHON
HANpPaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKylO A€ TEIbHOCTD;



MHTEPEC K pa3IuIHbIM chepam mpodecCuoHAIBHOM JesTeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOP Oyaymieid mnpodeccun u PeaM30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oOBaHWI0O W CaMOOOpPa30BaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHAE YPOBHS DKOJOTHMUYECKON KyJIbTyphl: MPUOOPETCHHE OIBITA
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pEILIeHNUS;

CIIOCOOHOCTBh HCIIOJIb30BAaTh NpUOOpETacMble MpU H3YyYEHUH OHOJIOTUU
3HAHUS W YMEHHUS TPH PEHICHUU MpoOJeM, CBS3aHHBIX C DPALMOHAIBHBIM
OPUPOJIONOIb30BaHMEM  (COONIOIEHHE TpaBWJI TOBEIEHUS B  IPUPOJIE,
HaMpaBJIEHHBIX HAa COXpaHEHHE PABHOBECHS B JKOCHUCTEMaX, OXPaHy BHIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HEMpPUATHE JCHCTBUH, MPHUHOCSIIUX BpPEI OKpPY)KaoIIei
IPUPOJIHOM Cpelie, yMEHHE MPOrHO3UPOBATh HEOJArONpUATHBIE IKOJIOTUYECKUE
MOCJEICTBHS MPEITPUHUMAEMBIX ACHCTBUI U IPEIOTBPALATh UX;

HaJIWYUE Pa3BUTOIO  SKOJOTMYECKOTO  MBIIIJICHUS, 3KOJIOTHYECKON
KyJBTYpBHI, OIBITA AEATEIBHOCTH HSKOJOTUYECKON HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI UMU B MI03HABATENFHON, KOMMYHUKATHBHON U COLIMATBHOM
NpakTUKe, TOTOBHOCTM K YYacTHI0O B TIPAKTUYECKOH JEATEIbHOCTH
HKOJIOTMYECKOI HaNpPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO HA JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOEr0 MECTa B MOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YHUTATENBCKOW KYJIBTYPHI KaK CpPEICTBa
B3aUMOJICHCTBHS MEXTy JTFOJbMU U TIO3HAHUS MUDA;

NOHUMaHue creuu(uKd OWONOTHMH KaK HayKd, OCO3HaHHMA €€ polu B
(GOpMHpOBaHNN PAIOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
NpEeICTaBICHUs 00 OKpYXalolleM MHUpE Kak O €IMHCTBE IMPUPOJIbl, YEIOBEKa U
oOuiecTBa, B MO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH W pelieHud MpodiiemM
COXPaHEHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OMOJIOTUU JUISl COBPEMEHHOW IIMBUIIN3ALIMN:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUSL MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX peIIaTh pPEeCypcHble MpoOJIeMbl Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXO/1a U3 TNI00ATBHBIX HKOJIOTHUYECKUX MPpodiieM
U oOecrieyeHHs] TepexojJa K YCTOMYMBOMY pa3BUTHUIO, PALMOHAIBHOMY
MCIOJIb30BaHUIO MPHUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HH,

3aWHTEPECOBAHHOCTh B TIIOJYY€HUU OWOJOTHYECKUX 3HAHWUH B MEJSIX
MOBBIIICHUST OOIIeH KyJIbTYyphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIHOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dopMupyemoii mpu u3y4eHu ONOJIOTUH;

MOHMMAaHKE CYIIIHOCTH METOOB MIO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIHOJb30BaTh MOJydyaeMble 3HAHUS IS aHaiu3a |



00BSICHCHUS SIBJICHUM OKPYXKaromiero Myupa 1 mpoucxoadgniunux B HEM I/IBMCHCHHﬁ,
YMCHHUC HOCJIATh 00OCHOBAHHBIC 3aKIIOUYCHHUS Ha OCHOBE HAaY4YHBIX q)aKTOB 151
HMCIOIMUXCA HJAaHHBIX C ICJIBIO ITOJIYUCHUA TOCTOBCPHBIX BBHIBOJIOB,

CITOCOOHOCTH CAMOCTOSATEIBHO MCIIOJIB30BaTh OMOJOTHYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYAIIUAX

OCO3HAaHHUC LICHHOCTH Hay‘{HOI?I ACATCIbHOCTH, TOTOBHOCTL OCYHICCTBIIATDH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTS HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO OMOJIOTUH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOro peaMera «buoaorusy
BKJIIOYAIOT: 3HAYUMBIE [JI1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYHAIOIINXCS
MEXTUCIUIUIMHAPHBIC (MeXIpeMETHBIC) oOlIeHayYHbIe TIOHSTHUS,
OTpa)karolue IIEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEIU(PUKY METO/IOB
MO3HAHUA, WCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHS,
SBJICHUE, TIPOIeCC, CHUCTeMa, Hay4dHbIi (aKT, TPUHLNI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JIPYTUE); YHUBEPCAIbHbIC yUeOHbIC eHCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PpETYyJSTUBHBIEC), obOecrneuuBaronme (HopMUpPOBaHUE
(GYHKIIMOHATBHOM TPAMOTHOCTU M COLIMATBHON KOMIIETEHIIMH OOYYarOIIMXCS;
CIIOCOOHOCTH 00YYarONIUXCsl UCIIOJIH30BAaTh OCBOEHHBIE MEXAUCIUIIIIMHAPHBIE,
MHUPOBO33PEHYECKME 3HAHUA W YHUBEpCallbHbIE Yy4eOHbIE JIEUCTBHUS B
ITO3HABATEILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynprate wu3ydeHuss OWONOTMM Ha YPOBHE CpEIHEro 0OIIero
oOpazoBanusi y oOydaromierocss OyayT cQopMUpOBaHBI TO3HABATEIbHBIC
YHUBEpPCAJIbHBIC y4eOHBIC JEHCTBUS, KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC
yuyeOHbIE JCHCTBUS, PETYJISITUBHBIE YHHUBEPCAJIbHbIE YyueOHbIE JIEUCTBUS,
COBMECTHAs e TEIbHOCTD.

MeranpeaMeTHbie pe3yiabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsI TIOJDKHBI OTPaXkKaTh:

OBjajeHne  YHUBEPCAJbHbIMH  Y4eOHbIMH  TO3HABaTeJIbHBIMU
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiCTBHA:

CaMOCTOSTENIbHO  (popMyNIHUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHWUW 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccuduranuu, 000OIIEHUS), PaCKPHIBATh
CMBICT OHMOJIOTMYECKUX IIOHATHH (BBIICIATh HMX XapaKTepHBIC IPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTUMH MOHATUSIMH ),

OTIPENCNIATh I JSATCIBHOCTH, 3a/JaBas IapaMeTpbl M KPHUTEPHH HX
JOCTIDKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTH C IOCTaBICHHBIMHU
EIISIMH;

HCIIOJB30BaTh OHOJIOTMYSCKUE TOHATHS JJII OOBSCHEHHS (DAKTOB U
SIBJICHUM KWUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICITyKTUBHBIC, IIO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,



NPUMCHATh  CXEMHO-MOJICIBHBIC  CPEACTBA  JUIS  IPEJICTaBIICHUS
CYIIECTBCHHBIX CBSA3CH M OTHOIICHUH B MU3yYaeMbIX OMOJOTHYECKUX OOBEKTAX, a
TAaKK€ TIPOTHBOPCYMH  PA3HOTO  pOJa, BBIIBICHHBIX B  Pa3IUYHBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMCIOIIHUXCS
MaTepHAIbHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHC
PE3YNBTATOB LEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHIA JIEATCILHOCTH,

KOOPJMHUPOBaTh M BBINOJHATH pPa0OTy B YCIOBHSAX peajgbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HECHHBIX ITPOOJIEM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE IeHCTBHS:

BJIQJIeTh ~ HaBBIKAMH  Y4€OHO-HCCIICIOBATEIBCKOM W IPOCKTHOMU
JeSITeTbHOCTH, HABBIKAMU pa3perieHus mpo0ieM, CIOCOOHOCTHIO U TOTOBHOCTHIO
K CaMOCTOSITEILHOMY IIOMCKY METOJIOB PEIICHHUS IMPaKTHYECKUX 3ajad,
IIPUMEHECHHIO Pa3JIMUYHBIX METO0B MO3HAHMUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHUIBI JCATEILHOCTH IO IMOJYYCHHUIO HOBOTO
3HAHUSA, €r0 HMHTEPIpETaIuu, MPeoOpPa30BaHUI0 M IMPUMECHEHHIO B YUEOHBIX
CUTYyAIUSX, B TOM YHUCJIE TIPH CO3JaHUU YICOHBIX U COLIMAIIBHBIX ITPOCKTOB;

dbopMupoBaTh  HAyYHBIM  THUIl  MBIIUICHHS, BJAJIETh  HAay4dHOU
TEPMUHOJIOTHEH, KJIFOUEBBIMH TIOHATUSIMH H METO/IaAMHU;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIE 3a7ayd B 0Opa3oBaTEIbLHOMN
NEATEIIbHOCTH M )KU3HCHHBIX CUTYaIUsX;

BBISBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJu3UpoOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIIeHHs, HAaXOJIWTh apryMEHTBI JJIs J0Ka3aTeIbCTBA
CBOHUX yTBEPKIACHUM, 33J1aBaTh MapaMeTPhl U KPUTECPUU PEIICHNS,

aHaJM3UPOBATh IIOJYYEHHBIC B XOJIC€ pEIIeHUsS 3aJadyd Pe3yJIbTaThl,
KPUTHYECKH OILICHMBAaTh HMX JOCTOBEPHOCTh, IPOTHO3UPOBAThH HM3MCHCHHUE B
HOBBIX YCJIOBHUSX;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPHOOPETEHHBIN OIBIT;

OCYIIECTBJISATH IEJICHANPABICHHBIN MTOUCK MEePEeHOCca CPEJICTB U CIIOCOO0B
JENUCTBUA B MPOGECCUOHAIBHYIO CPEy;

yMETh MEPEHOCHTh 3HAHUS B MO3HABATEILHYIO M MPAKTHUECKYIO 00JIacTh
KUZHENICATECIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIC HJICH, TIPE/JIaraTb OPUTHHAILHBIC TTOAXOIbI M PEIICHUS,
CTaBUTD MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OPHCHTUPOBATHCSA B PA3IUYHBIX MCTOYHHMKAX HHGPOpMAIu (TEKCTe
y4eOHOT0 MOCOoOs, HAYYHO-TIOMYJISIPHON TUTEPATYypE, OMOTOTHUYECKUX CIIOBAPSIX
1 CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JTaHHBIX, B IHTepHEeTe), aHATU3UPOBATh
HHpOpMAIMIO pPA3IUYHBIX BHIAOB W (POpM TPEACTABICHUS, KPUTHUYCCKH
OIICHUBATH €€ JOCTOBEPHOCTh U HETIPOTHBOPEUNUBOCTH;

(dbopMyIHpOBaTH 3aITPOCH] U IPUMEHSTH Pa3TUYHBIC METO/IbI IPU TTOUCKE U
otOope Ononornueckoi HHGOpMaIUK, HEOOXOIUMOH JIJIsl BBIMTOTHEHUS YICOHBIX
3a/1ad4;

mpruoOpeTaTh OMBIT UCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIIEHCTBOBATh KYJIBTYPYy aKTUBHOTO  HMCIOJb30BaHUS
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO  BBIOMpaTh ONTHUMaJbHYIO (QopMy IpejcTaBIICHHS
ouosiornyeckod wuHpOpManMu (cxeMmbl, TpadUKH, JUarpaMMBbl, TaOJMIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4YHBIA S3BIK B KauyeCTBE CpEJACTBa MpU padoTe ¢
OuoJiorndeckod HH(poOpMaIend: NPUMEHSATh XUMHYECKHUE, (PU3HYECKUE W
MaTeMaTHYECKHE 3HAKH U CUMBOJIBI, (hOpMYJibl, aOOpeBUaTypy, HOMEHKIIATYPY,
UCIIOJB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHUE  CPEJICTBA
HaIJISAHOCTH;

BJIQJIETh ~ HAaBBIKAMM  pACIIO3HABAaHWS W 3alIUThl  WHGOPMAIIUH,
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OBJiaieHue YHUBEPCAJIbLHBIMUA KOMMYHHKATHBHBIMM IeCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOTE€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEeMbl
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacro3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHHUS KOH(MIUKTHBIX CUTYAIIH,
YMETh CMSITYAaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (PopMyIupoBaThH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

MOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMaHAHOW ¥ UHIMBUIyaIbHON
paboThl MpU  peHieHHWH  OWOJOTHYECKOW  mpoOjeMbl, 0OOCHOBBIBATH
HEO0OXOIUMOCTb MTPUMEHEHUS TPYIITIOBBIX (DOPM B3aMMOJICHCTBUSI MPU PEIICHUH
y4aeOHOM 3a71a9H;

BBIOMpATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpPUHUMATh I  COBMECTHOW JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4YE€CTBO CBOETO BKJIaJia M KaXKIOTO yYaCTHHKA KOMAaHIIbI B
oO1uii pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

mpeasiaraTh HOBBIE TMPOEKTHI, OIEHWBATh WACH C TO3UIMW HOBH3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIMOBEJICHUE B PAa3THMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWOJIOTHYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBUSIX U MOCTYIKAX MO OTHOIICHUIO K KHBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIINX;



CaMOCTOSITEJIbHO OCYIIECTBIIATH IO3HABATEILHYIO JICSTEIBHOCTD, BHISBIIATh
poOJIEMBI, CTABUTH i POPMYJIHPOBATH COOCTBEHHBIC 3a/1a41 B 00pa30BaTECIILHOM
JEATEIIbHOCTH U KU3HCHHBIX CUTYAIUsX;

CaMOCTOSITEIbHO COCTABJISATh IUIAH PEIICHUS MPOOJgeMbl C  yd4ETOM
HUMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U TPEAMOYTECHUIA;

J1aBaTh OIICHKY HOBBIM CHUTYaIHsIM;

pacHIUPSITh pAMKH yU4eOHOTO TpeIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHH;

JenaTb — OCO3HAHHBIM  BBIOOp,  apryMEHTHpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTD 3a PEIIICHHE;

OLICHUBATH MMPHOOPETEHHBIH OITBIT;

CIOCOOCTBOBATh (DOPMUPOBAHHMIO U TMPOSIBICHUIO MIMPOKOH IPYAHUIIUH B
pa3HbIX 00JACTAX 3HAHWH, MOCTOSHHO IOBBIIIATH CBOM 0Opa30BATENbHBIN W
KYJbTYPHBIH YPOBECHb.

2) CAMOKOHTPOJIb:

71aBaTh OIICHKY HOBBIM CUTYAI[HsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM;

BIQJICTh HAaBBIKAMHU II03HABATCIBHOM pe(ICKCHMM KaK OCO3HAHUS
COBEpPILAEMBIX JCHCTBUH M MBICIUTCIBHBIX TPOILECCOB, UX PE3YJIbTaTOB H
OCHOBAHMH, UCTIOJIH30BATh MPUEMBI PE(ICKCUH IJIs OIICHKH CHTYyalllu, BHIOOPA
BEPHOTO PEILICHHUS,

yMETh OIICHMBATh PHUCKH W CBOCBPEMEHHO MPHUHUMAThH PEIICHHS IO HMX
CHIDKCHHUIO;

IPUHUMATh MOTHUBBI M apryMEHTBhI APYTHUX IPU aHaIM3e¢ Pe3yJIbTaTOB
TeSITeIbHOCTH;

3) npuHsATHE ce0sl U APYTUX:

HNPUHUMATD ceOsl, TOHUMasi CBOM HEJOCTaTKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBhI APYTHUX MPH aHAIM3e Pe3yJIbTaTOB
NeSITeTbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha ONIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TO3MIIMU APYTOro YeI0BeKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenMeTHble pe3yNbTaThl OCBOCHUS COJIEpXKaHUSI y4eOHOro TMpeaMera
«buonorus» Ha YyriayoJEHHOM YypOBHE OpPHEHTHUPOBAHbI Ha OOECIEUCHUE
npodunbHOr0 O0ydeHusi oOywarommxcss Ouosornu. OHU  BKJIIOYAIOT:
crienuduyeckue 1yl OMOJIOTUY HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI ACHCTBUIMA
10 OCBOCHUIO, MHTEPIIPETALIUU U TPEOOPa30BAHUIO 3HAHUM, BUBI IS TEIILHOCTH
MO0 TOJIYYEHUIO HOBBIX 3HAHUM M MX NMPUMEHEHHUIO B Pa3JIMUHBIX Y4YEOHBIX, a
TaK)k€ B PEAIbHBIX JKU3HEHHBIX CHUTyalusXx. IlpeaMerHbie pe3ynbTaThl
peACTaBJIEHBI IO TOJaM U3yUYCHHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buomorus» B 10
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (GOPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KAPTUHBI MUpPA, B
MO3HAHUM 3aKOHOB TMPUPOABI U PEUIEHUH MpoOJeM  paldOHAIBLHOIO
MIPUPOJIOTIOIH30BAHUS, O BKJIAJIE POCCUMCKUX M 3apYyOEKHBIX YUEHBIX B PA3BUTHE
OouoJjoruu;

BJIQJICHUE CHUCTEMON OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAralIyMe OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKa,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,



HACJIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKHE TECOPUU
(knmerouynast teopuss T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HaciencTBeHHocTd T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKJIECHUS  KYJIbTYPHBIX  PAcTEHUM), 3aKOHBI
(emMHOOOpa3Ms MOTOMKOB MIEPBOTO MOKOJICHUS, PACHICIUICHHS], YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. n. Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJIaMHU HAY4YHOT'O IMO3HAHMSI, UCTIOJIB3YEMBIX B
OMOJIOTUYECKUX HCCIIEOBAHUIX >KUBBIX OOBEKTOB (OMHCaHUE, H3MEpPEHUE,
HaO0II0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHCIIC
OakTepuii, TpuOOB, pacTeHU, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OPTraHOB M
CUCTEM  OpraHOB  pAaCTeHW,  KUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpraHU3Max pAaCTEHUM, >KUBOTHBIX U
YeJIOBeKa, OHMOJIOTMUECKMX TPOILecCCOB: OOMEHa BelecTB (MeTaboiIu3M),
IpEeBpAIllCHUs] YHEPTUHU, OpPOKEHHUS, aBTOTPOGHOTO U TeTepOTPO(HOIro THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHMHTE3a, MHTO3a, MeHo03a, TramMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIMBUYyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

yMEHHUE YCTaHABIIMBATh B3aUMOCBS3U MEXK]y OPraHOUIaMHU KJIETKH U UX
GYHKIUSIMH, CTPOCHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSAMHU, MEXKITY
opraHaMd M CHUCTEMaMH OpPTaHOB Yy PAaCTCHMI, >KMBOTHBIX M 4YEJIOBEKAa U UX
GYHKIUAME, MEXIY CHCTEMaMU OpPraHOB M MX (DYHKIIUSIMHU, MEXAY dTanaMu
oOMeHa BENIeCTB, JTalamMd KIETOYHOTO IIMKJIa ¥ JKU3HEHHBIX IIMKJIOB
OpraHU3MOB, ATanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTHUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS,

YMEHUE BBISBIISATH OTJIMYUTEIBHBIC PU3HAKY KUBBIX CUCTEM, B TOM YHUCJIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJIMKY JJISI IOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHUE peliaTh OWOJOTUYECKHE 3a/aud, BBISBISATH PUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKIY UCCIENYEMbIMU OMOJIOTHYECKUMHU MPOIECCaMU U
SBJICHUSIMHU, JIeJIaTh BBIBOJBI M TPOTHO3BI HA OCHOBAHWU TMOJYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBIMOIHATH Ja0OPATOPHBIE W MPAKTHUYECKHE PabOThI, COOIIOIATh
npaBuia npu pabore ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAOBAHHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPITh HMX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, (popmMynupys 1elb HCCIENOBAaHUS, aHATU3UPOBATH IMOTYyYEHHBIC
PE3yNbTaThl U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-UCCIIEOBATEIBCKOM paboTe Mo OMOJIOTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJMYHO  TPEACTABJIATh TOJYYCHHBIC PE3YNbTaThl HA  YUYEHUUYECKHUX
KOH(epeHIusIX;

YMEHUE OIICHUBATh ATUYECKHUE ACTEKThl COBPEMEHHBIX HCCIIECIOBAHUN B
obmactu  OWoJOTMM W MEIWIHHBI  (KJIOHUPOBAHHWE, HCKYCCTBEHHOE
OTUIOZIOTBOPEHHE, HAMPABIEHHOE U3MEHEHNE TeHOMA M CO3/IaHUE TPAHCTEHHBIX
OpraHU3MOB);



yYMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BHIOOp Oyayiel npodeccuoHaabHOM
NEeSTEIBHOCTH B 00J1aCTH OMOJIOTUH, MEAUITUHBI, OMOTEXHOJIOTHH, BETEpUHAPHH,
CEJILCKOTO X035UCTBA, MUIIEBON IPOMBIIIVIEHHOCTH, yTIyOJsTh
MO3HABATENIbHBII ~ HMHTEpPEC, HaNpaBJIEHHbIM Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIIEH ITpodeccuu 1 MpoAoKEeHUE OMOIOrMUYecKoro 00pa3oBaHus B
OpraHu3alMsIX CPEAHEro MPoheCcCHOHATBFHOTO U BBICILIETO 00pa30BaHUs.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11
KJ1acce JOJIKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeCTe€ M pOJu OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOW E€CTECTBEHHO-HAYyUYHOMH
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHYECKUX
npoOjieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PallMOHATBHOTO
IPUPOAOIIOIH30BaHUA, U B POPMUPOBAHUH IIEHHOCTHOTO OTHOILIEHUS K MPUPOJIE,
0O0IIIECTBY, YEJIOBEKY, O BKJIaJIe POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUW, KOTOpas BKIIOYAET
ompeseseH!s] U MOHUMAaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJOTHYECKUX
TEPMUHOB U TOHSTHM (BHUI, SKOocHcTeMa, Ouocdepa), OMOIOTHUUECKUE TEOPUHU
(aBomonionHas teopuss Y. JlapBuHa, CHUHTETUYECKAas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapieHUsX 53Boitonuu, B.M.
Bepuasckoro — o 6uocdepe), 3akoHsl (reHeTudeckoro paBHoBecus Jx. Xapau u
B. BaiinGepra, 3apossiiieBoro cxojctsa K. M. bapa), npaBuna (Munumyma lO.
JInbuxa, 3KOJOTMYECKON MHUpaMUJbl SHEPIHH), THUIMOTE3bl (TUIOTE3a «MHpa
PHK» V. I'mnGepta);

yMEHUE BIaJCTh OCHOBHBIMU  METOJaMH  HAyYHOTO  IIO3HAHMS,
UCIIOJIb3yeMbIMU B OWOJIOTHYECKUX HCCIIEAOBAHMUSIX JKUBBIX OOBEKTOB U
AKOCUCTEeM (OomHCcaHHue, U3MEpeHue, HaOIIo/IeHne, HKCIIEPUMEHT), Crlocobamu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIJICTATh CYIECTBEHHBIC NPU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otoopa, AJUTONaTPUUYECKOTO u CUMIIATPUYECKOTO
BU000pA30BaHus, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOMTaHusl, YepeI0BaHUS
HAIPaBJICHU JBOJIOIMHM, KPYroBOpOTa BEHIECTB U IIOTOKA OJHEPTUU B
HKOCUCTEMAX;

YMEHHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY NPOIECCAaMU DBOJIIOIHH,
JBYDKYIIUMH CUJIAMU aHTPOTNIOTEHE3a, KOMIIOHEHTAMU Pa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMYUTEIBHBIE TPU3HAKKH  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Ccpejlie OOMTaHMs, AOMOTHYCCKUX M OMOTHYCCKUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJISI TOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYMI, B3aWMOCBS3M OpPraHU3MOB U CpeAbl OOWTaHWS,
€IMHCTBA YEJIOBEUECKHX pac, HEOOXOJAMMOCTH COXPAHEHHsS MHOTO0O00pasus
BUJIOB ¥ DKOCHCTEM KaK YCJIIOBHS COCYIIECTBOBAHUS MIPUPOIBI U YEIIOBEUECTBA;

YyMEHUE pemarh OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYHUHHO-
CJICICTBEHHBIC CBSI3M MEXKIY UCCIETYEMBIMU OMOJIOTHYECKUMHU TPOIECCAMU |
SBJICHWSIMU, JIe7IaTh BBIBOJBI M TPOTHO3bl HA OCHOBAHWU IMOJYYCHHBIX
pE3yNbTaTOB;



YMEHHE BBINIOJHATH JTAOOpaTOpPHBIC U MPaKTUYECKUE PaOOTHI, COOMIOAATH
paBujia Mpu padboTe ¢ y9IeOHBIM U JIa0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bl, MPOBEPATh HUX OKCICPUMEHTATHLHBIMU
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYUCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOIBL;

YMEHHE y4acTBOBATh B YUEOHO-MCCIIEIOBATEIBCKON paboTe 1Mo OMOJIOTHH,
AKOJIOTMH ¥ MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
NyOMYHO  TPENCTaBIATh  IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUECKUX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh THUIIOTE3bI W TEOPUHU O TPOHUCXOXKICHUH >KU3HH,
YelloBeKa M YEJNOBEYCCKUX pac, O NpHYMHAX, TOCIEACTBHAX M CIOcoOax
NpeIoTBpaIICHHsI TII00aTbHBIX U3MEHEHUH B Onocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OyayIiel npodeccuoHaaIbHOM
JeSTEIbHOCTH B OOJAacTH OWOJIOTHH, OKOJOTHH, MPUPOJIONOIE30BaHUS,
MEUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITHLCKOTO XO35ICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJdsTh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIECH Mpodeccuu Hu
IPOJOJDKEHNE OMOJIOTMYECKOr0 O00pa3oBaHUs B OPraHMU3alUsAX CpPEIHEro
Ipo(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue Kosaun4yecTBo 4acoB
DJIeKTpoHHbIe (LM (ppoBbIE)
n/ pa3fiesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I nmporpaMMbl padoThbI padoThbI
1 buonorus kak Hayka 1
9 ’KuBEIe CHCTEMBI U X )
H3y4yeHue
3 buonorus knerku 2 0.5
XumMudeckas
4 10 1
OpraHu3alus KIETKU
5 CrpoeHue u QyHKINH 8 )
KJICTKH
OOMeH BeIecTB 1
6 MIpEeBpaICHUE SHEPTUN 9 1
B KJIETKE
Hacnencrsennas
7 nHpopmanus u 9 0.5
peanmzanus €€ B KIIETKE
JKU3HEeHHBIN TUKIT
8 6 1
KJIETKH
Ctpoenue u KITUH
9 P dyu 17 15
OpraHu3MOB
10 Pa3zmuoxenue n 8 1.5




pa3BHUTHE OPTAHU3MOB
['eneruka — Hayka o
1 HACJICJICTBEHHOCTH U 5 05
W3MEHUYUBOCTH
OpPraHHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1
W3MEHUYUBOCTH
14 ['eneTnka yeaoBeka 0.5
15 Cenexuusi OpraHu3MoB 1
buortexnonorus u
16 CHUHTETHYECKAs 4
Oounosorust
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbI

KoaudecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JyekTpoHHbIE (IU(PPOBLIE)
o0pa3oBaTe/ibHbIE PECYPCHI

3apokJIeHUE U pa3BUTHE
HBOJIIOIMOHHBIX
MPEJICTABICHUN B
ouonoruu

MukposBontonus u eé
pe3yJIbTaThI

14

MakposBontonus u eé
pE3yIbTATEI

[Ipoucxoxaenue u
pa3BUTHE KU3HU HA
3emite

15

1.5

[Ipoucxoxnexue
yeroBeKa —
AHTPONIOTEHES

10

DKoJorus — Hayka o
B3aMOOTHOLIEHMSIX
OpPraHU3MOB U
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoit

0.5

OpranusMmsl 1 cpenia

1.5




YACOB I10 ITPOTPAMME

obuTanus
OKOJIOTHUS BUIOB U
8 B 9 0.5
TIOTTYJISIITII
DKoJI0rusg COOOIECTB.
9 DKOJIOTUYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 6
3KOCHUCTEMA
11 YejoBek u 6
OKpY’Karolas cpena
12 PesepBHoe Bpems 8
OBHLIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Buonorust kak KOMITJICKCHAsI
HayKa M KakK 4aCTb
COBPEMEHHOTO OOIIECTBA

02.09

JKuBnie cucTeMbl U UX
CBOICTBA

05.09

ypOBHeBa}I opraHu3zanus
KHUBBIX CUCTEM

07.09

Hcropus oTKpeITHA 1
U3y4YeHUs KIIETKHU.
Knerounas teopus

09.09

Meroasl MOJIEKYIJIIPHON U
KJIETOYHOU OMOJIOTHH.
ITpakTyeckas pabora
«M3ydyeHre METO0B
KJICTOYHOH OMOJI0rHU
(xpomarorpadus,
anexTpodopes,
muddepennmanbaoe
nentpudyruposanue, [1LP)»

0.5

12.09




XUMHUYECKUN COCTaB KJIETKHU

14.09

MuHepaabHbIC BEleCTBa
KJIETKH, UX OMOJIOTHYECKas
poIb

16.09

OpraHnyeckue BelecTBa
KJICTKH — OCJIKH.
JIaboparopHast pabota
«OO6HapyxeHHe OJIKOB ¢
MTOMOIIIBIO0 KAYECTBEHHBIX
peaKuuii»

0.5

19.09

CoiicTBa, KIacCUpUKAINI U
¢dyHKIIN OEITKOB

21.09

10

OpraHI/I‘leCKI/IC BCIICCTBA
KJICTKH — YIJICBOABI

23.09

11

OpraHI/I‘leCKI/IC BCIICCTBA
KIJIICTKH — JIMIINIbI

26.09

12

HykIieMHOBBIE KHUCITIOTHI.
JHK u PHK. JIaGopaTopHas
pabota «VccrnenoBanue
HYKJIEMHOBBIX KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3TMYHBIX OPTaHU3MOBY

0.5

28.09

13

Crpoenue u pynkuun ATO.
Apyrue
HYKJI€03uITpUdochaTel
(HT®D)

30.09




14

CexBenupoBanue JIHK.
MeToapl TEeHOMUKH,
TPaHCKPUIITOMUKH,
MPOTEOMUKH

03.10

15

Meroasl CTPYKTYpHOI
ouosorun

05.10

16

Tunel KIETOK.
[IpokapuoTnueckas Kierka

07.10

17

CrpoeHnue 3yKapuoTUYECKOn
kietku. [IpakTuueckas
pabora «/3y4eHHe CBOICTB
KJICTOYHON MEeMOpaHbI»

0.5

10.10

18

IToBepxHOCTHBIN anmapar
KJIETKH

12.10

19

OnHomeMOpaHHbIE
OpPTraHOU[IbI KIETKH.
ITpakTryeckas pabora
«M3yueHne NBUKEHUS
OUTOIIJIa3MBI B
PACTUTECIIBHBIX KICTKAX»

0.5

14.10

20

[TonyaBTOHOMHBIE
OpFaHOI/IJII)I KJICTKWU.
MI/ITOXOH)IpI/II/I, IJIaCTUAbI.
JlabopaTopHas pabota
«HccmenoBanne ma3mMoan3a
" OCI1a3dMoOJIn3a B

0.5

17.10




PACTUTCIIbHBIX KJICTKAX»

21

HemeMmOpanHbie opraHou/IbI
KJIETKHU

19.10

22

Crtpoenue u QyHKIMHU Aapa

21.10

23

CpaBHuTENbHAS
XapaKTePUCTHKA KIIETOK
aykapuot. JlabopaTopHas
pabota «/3y4eHue cTpoeHHs
KJIICTOK Pa3JIMYHBIX
OpPTraHUu3MOBY

0.5

24.10

24

Accumuianus u
JTUCCUMMIISIIUS — JIBE
CTOPOHBI METa0OIU3MA.
Tunbel oOMeHa BelecTs.
JlabopaTopHas pabota
«M3yueHne KaTauTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
MIpUMEpE aMIJIa3bl UITN
KaTasa3bl)»

26.10

25

PepMEHTaTUBHBIN XapaKTep
peaKkuurii KJI€TOYHOTO
MeTaboIM3Ma.
JIaGoparopHas paboTa
«3yuenue
(bepMeHTaTUBHOTO
paclleIIeHus IEPOKCUaa
BOZOPOJAa B PACTUTEIIBHBIX U

0.5

07.11




ZKHUBOTHBIX KICTKaxX»

26

benku-akTuBaTOpHI N OENKH-
MHTUOUTOPHI

09.11

27

ABTOTpOQHBIN THIT OOMEHa
BEIIIECTB

11.11

28

dorocunTe’

14.11

29

XemocuHnres. JlaboparopHas
paborta «CpaBHeHHE
mporeccoB poTocuHTE3a U
XEMOCHHTE3a»

0.5

16.11

30

AHa’poOHbIE OPraHU3MBbI.
Bunel 6poxenus.
JlabopaTopHas pabota
«CpaBHEHHE NIPOLIECCOB
OpOKEHMSI U ABIXaHUS»

18.11

31

AdpoOHbBIE OPTaHU3MBI.
DTanbl SHEPreTHYECKOro
obMeHa

21.11

32

DHeprus MeMOpaHHOTO
rpaJyeHTa MPOTOHOB.
Cunre3 AT®: pabota
npoToHHOM AT®-cuHTa3bI

23.11

33

Peaknun Matpu4HOro
CHUHTE3a

25.11

34

Tpanckpunuusa —
MarpuuHblidi cuaTe3 PHK

28.11




35

Tpancnsuus u e€ Tarbl

30.11

36

KoaupoBanue aMHHOKHUCIIOT.
Poins pubocom B 6GuocunTe3e
Oenka

02.12

37

Opranu3zaiys renoma y
MPOKAPUOT U DYKAPUOT

05.12

38

MOJ'IeKy'J'IHpHBIe MCXaHHU3MbI
IKCIIPECCHUU I'CHOB Y
9YKapUuoT

07.12

39

Bupycsl — BHEKJIETOYHbBIE
(hOpPMBI KU3HH U
o0JIUraTHbIE Mapa3UTHI.
ITpakTryeckas pabora
«Co3/1anre MoJieny BUpycay»

0.5

09.12

40

BupycHsle 3a00s1eBaHUS
YEJI0BEKa, JKUBOTHBIX,
pacTeHui

12.12

41

HaHoTexHonoruu B
OHOJIOTUHU U MCIUIIMHEC

14.12

42

JKy3HEeHHBIN IUKIT KJIETKU

16.12

43

Martpuunsiii cuares JJHK

19.12

44

Xpomocomsl. JlabopaTopHas
pabota «M3ydyenue
XpOMOCOM Ha FOTOBBIX
MUKpOIIpenaparax»

0.5

21.12

45

JleneHue KIeTKu — MHUTO3

23.12




Tunsl kietok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabora «Habmronenue

46 0.5 26.12
MHUTO3a B KJI€TKaX KOHYHMKa
KOpeIlKa JyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»
Perynsmus »xu3HEHHOTO
47 Y 28.12
[UKJIA KIETOK
48 Opranusm Kak eIMHOE 11EJ0€
TkaHu pacTeHuil.
JIaGoparopHas paboTa
49 paTop P o 0.5 13.01
«M3ydeHnne TkaHen
pacTeHuin»
TkaHM >KUBOTHBIX U
yenoBeka. JlabopaTopHas
50 paTop o 0.5 16.01
pabota «3yueHue TkaHeu
KUBOTHBIX)
Opransl. CucTeMbl OpraHoB.
JlaGoparopHas padota
51 patop P 0.5 18.01
«M3y4yeHne OpraHos
IBETKOBOT'O PACTECHUS
52 Omnopa Tena OpraHu3MoB 20.01
53 JIBr>KeHHE OpraHu3MOB 23.01
54 [Iutanue oprann3mMoB 25.01
[InTanne MO3BOHOYHBIX
55 27.01

KHUBOTHBIX.




[InmeBapurenpHas cucreMa

YeJIoBeKa
56 JlpIxaHue OpraHu3MoB 30.01
bIXaHUE TTO3BOHOYHBIX

57 A 01.02
KUBOTHBIX U YEJIOBEKa
TpancniopT BemiecTB

58 p PT BCL y 03.02
OpraHHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX )KUBOTHBIX U 06.02
YeloBeKa

60 Brigenenue y opranu3smMoB 08.02

61 3amura y OpraHu3MoB 10.02
NmmyHHas cucrema

62 o 13.02
YeloBeKa
PazapaxxumocTs u

63 P 15.02
peryssiius y OpraHu3MOB
I'ymopanbHas perynsmus u

64 SHJOKPUHHAS CUCTEMA 17.02
YKUBOTHBIX U YEJIOBEKA
DopMBbI pa3MHOKEHUS

65 P P 20.02
OpraHU3MOB

66 [TonoBoe pa3MHOKEHNE 22.02

67 Metios 24.02
I'ametorenes. O6pa3zoBanue

68 0.5 27.02

" pa3BUTHC MOJIOBBIX KJIIETOK.




JIaboparopHast pabota
«M3ydenue cTpoeHus
MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOITperaparax»

69

NunuBuyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3

29.02

70

3akJagKa OpraHoB U TKaHEH
M3 3apOJAbIIICBBIX JIUCTKOB

02.03

71

Poct u pazButHe KUBOTHBIX.
JlaGopaTopHas paboTta
«BpIsiBIICHHE TPU3HAKOB
CXO/JICTBA 3apObIIIEH
MMO3BOHOYHBIX KUBOTHBIX)»

0.5

05.03

72

PasmHOkeHuE u pa3BuTue
pactenuii. JlaboparopHas
pabora «CTpoeHHEe OPraHoOB
Pa3MHOXKEHHS BBICIITHX
pacTeHuin»

0.5

07.03

73

Ucrtopus craHoBIEHUS 1
Pa3BUTHS TEHETHKU KaK
HayKu

09.03

74

OcHOBHBIC TTOHSITHS U
CHUMBOJIbI TCHETHKH.
JlabopaTopHas pabota
«/Ipo3oduna kak 00BEKT
TCHETUUYECKUX

0.5

12.03




HUCCIIEJOBAHUI»

75

3aKOHOMEPHOCTH
HaCJIeJOBaHMsI IPU3HAKOB.
Mounorubpumanoe
CKpEILMBAHHUE.
[IpakTuueckas padbora
"U3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO
CKpeIIUBaHUs y 1po30(uisr"

0.5

14.03

76

[IuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO
CKpENTUBaHUS

16.03

77

AHanusupyrouiee
ckpeuuBanue. Heromnnoe
JOMHUHHUPOBAaHHE

19.03

78

JuruOpuHoe CKpelrBaHue.
[IpakTnueckas padbora
«M3y4eHue pe3yabTaToB
JUTUOPUIHOTO CKPEIIUBAHUS
y Ap030(HITBI»

0.5

21.03

79

[MuTonornyeckre OCHOBBI
JTUTUOPUTHOTO CKPEITUBAHUS

02.04

80

CremieHHOe HaclieJOBaHNE
MIPU3HAKOB

04.04

81

XpOMOCOMHaH TCOpUA
HaCJICACTBEHHOCTH

06.04




82

T'eneTuka nmomna

09.04

83

I'enoTnn kak OEJIOCTHas
cucrema

11.04

84

['enernyeckuii KOHTPOJIb
pa3BUTHUSA PACTECHUH,
KUBOTHBIX U YETIOBEKA

13.04

85

M3MeH4YnBOCTh IIPHU3HAKOB.
Buabl n13BMEHUHNBOCTH

16.04

86

MonudukarnmonHas
U3MEHYNBOCTD

18.04

87

BapuanuonHsslii psa u
BapHallllOHHasl KpUBasl.
JlabopaTopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOU(BUKAITTOHHON
n3MeHuuBocTH. [locTtpoenue
BapHAIIOHHOTO pAJia U
BAPUALIMOHHON KPUBOI»

0.5

20.04

88

I'enoTnnnueckas
H3MEHYUBOCTb.
KombOunarusnas
M3MEHYHUBOCTh

23.04

89

MyranuronHas
H3MEHYUBOCTb.
[IpakTrueckas padbota

0.5

25.04




«MyTanuu y 1po30Quisl (Ha
TOTOBBIX
MHKpOIIpenapaTax )»

90

3aKOHOMEPHOCTHU
MYTaIMOHHOTO Mpolecca.
OnUreHeTHKa 1
SIUIEHOMUKA

27.04

91

I'eneTnka yemoBeKa.
[IpakTnueckas padbora
«CocTaBlicHUE U aHAIN3
POIOCIIOBHOM

0.5

30.04

92

MeTtoapl METUIIMHCKON
T€HETUKU

02.05

93

3HayeHne MEIUIIMHCKON
T€HETUKH B
MPEIOTBPALICHUH U JICUCHUN
reHEeTHYECKHUX 3a00/1eBaHu
YyeJIoBeKa

04.05

94

OcCHOBHbBIC TTOHSATHUS
cenekuuu. JlaboparopHas
pabora «3y4ueHnue copToB
KYJIbTYPHBIX PACTCHHH U
MOPO/I TOMAIITHUX
KUBOTHBIX)»

0.5

07.05

95

MeTonabl CeNeKIIMOHHON
pabotsl. JIaboparopHas

0.5

09.05




paborta «/3y4eHre METO/I0B
CEJICKLIUN PACTCHUIN»

96

JocTtrkeHus cesieKIuu
pacTeHUH U KUBOTHBIX.
[TpakTyeckas pabora

«IIpuBUBKa pacTeHHI»

11.05

97

CoxpaHeHue, u3y4eHue u
UCTIONIb30BAHUE
TCHETHYECKUX PECYPCOB

14.05

98

buotexHonorus kak Hayka u
OTpacib MPOU3BOCTBA.
[IpakTnueckas padbora
«M3ydenne 00HEKTOB
OMOTEXHOJIOTHI

0.5

16.05

99

OcHOBHbIE HaNpaBICHUS
CUHTETHYECKON OMOIOrNH

18.05

100

XpOMOCOMHas U FeHHas
VH)KEHEepUs

21.05

101

Menuimackne
OUOTEXHOJIOTHHA

23.05

102

PesepBHBIil ypoK.
[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIUS 3HAHUH

25.05

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

13.5




11 KITACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OBoJroLIMOHHAs Teopust Y.
JapBuHa

JIBroKyIme CUiIbl
SBOJIIOIMU BUAOB 110 Y.

Hapsuny

Bbopn0a 3a cyuiecTBoBaHue,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp

dopMupoBaHue
CUHTETUYECKON TEOpUU
9BOJIIOLAA

Ortansl 3BOJIOIMOHHOTO
Tporiecca: MUKPOIBOJIOIIHS
Y MaKpO3BOJIOLHUSA

[onymsanms —
JJIeMEHTapHas €IMHUIA
9BOJIIOLIMH

3aKOH r€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaGoparopHas

0.5




pabota «BpIsiBICHHE
W3MEHUYUBOCTH Y 0COOeH
OJTHOTO BHa»

OneMeHTapHbIE (PAKTOPHI
9BOJIOLIUU

D¢ddexT ocHoBaTeNS.
DddexT OyTHUTIOTHOTO
TOPJIBIIIIKA

10

Murpanuu. N3onsuumn
TIOITYJISLIAN:
reorpaduueckas,
OmosIorunyecKas

11

EctectBenHsIit oTO0Op —
HaIpaBJISIOMUN PaKTop
SBOJIIOLAA

12

[TonoBoit oT60p

13

[Tpucnocob0aeHHOCTH
OpPraHU3MOB KaK pe3yJbTar
MHUKPOIBOJIOIIH.
JIaGoparopHas paboTa
«M3yuenue apomopho30B U
MM0aANTALMN Yy
pacTeHi U )KUBOTHBIX)»

0.5

14

IIpumepsl
MPUCTIOCOOTICHUH Yy
OpPraHU3MOB:

0.5




Mopdonorugeckue,
¢bu3nonornuecKue,
OMOXHMMUYECKHE,
MOBEJICHUECKHE.
JlaGopaTopHas pabora
«[Ipucnocodnenus
OpPTaHHU3MOB M UX
OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

15

Bun, ero kpurepuu u
cTpykTypa. Jlaboparopuas
pabora «CpaBHEHUE BUIOB
1o Mop(dosaoruyecKkoMy
KPUTEPHIO»

0.5

16

Crpykrypa BUJa

17

Bunoo6pa3oBanue kak
pe3ynbTat
MHUKPOIBOJIOIUU

18

CBs3b MUKPO3BOJIFOIUU U
OMMUACMHUOJIOTNH

19

Makpo3BoTrOLHS.
[TaneonTonorunueckue
METO/bl U3YUYEHUS
3BOJIOLUA

20

buoreorpagpuueckue
MCTOABI U3YyUYCHUA




9BOJJIOINH

21

DMOPHOIOTHYECKHE
CPaBHUTEIILHO-
MOp(}OITOTHYECKHEe METOTbI
M3YUYCHUS IBOJIFOLIUN

22

MonekynsapHo-
TeHETUYECKUE,
OMOXMMHUYECKUE U
MaTeMaTHYECKUE METO/IbI
M3y4YEHUs IBOJIIOLNAN

23

OO011e 3aKOHOMEPHOCTH
IBOJIOLINU

24

AnanTuBHas paguarysl.
HepaBHoMepHOCTH TEMIIOB
9BOJIIOLUH

25

Hayunble runoressl
MIPOUCXOXKACHUS )KU3HU Ha
3emite

26

JloHay4Hsle
MIPEACTABICHUS O
3apOXKICHUM JKU3HU

27

OCHOBHBIE dTanbl
HEOPraHUYECKOM
3BOJIIOLUU

28

['unioTressl 3apoxkaeHus
KHU3HHU




29

Ucropus 3emiiu 1 MeTOABI
€€ U3y4CHHUs.
JlaGopaTopHas pabora
«3yueHue u onucanue
MCKOMAEMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB)

0.5

30

HauanbHble 3Tambl
OpraHquCKOﬁ 3BOJIIOIHUH

31

DBOIIOLUS YYKapUOT

32

OcCHOBHBbIE 3TaIbl
9BOJIIOLIMU PACTUTEIBHOTO
mupa. IIpakTnyeckas
pabora «3yuenue
0COOEHHOCTEH CTpOEHHUS
pacTeHuil pa3HbIX
OT/IEJIOBY

0.5

33

OCHOBHBIE dTaIbI
JBOJIFOLUU JKUBOTHOTO
Mupa

34

DBOJIIOLHS KUBOTHBIX.
[IpakTnueckas pabora
«M3yuenue ocobeHHOCTEH
CTPOSHHS TTO3BOHOYHBIX
’KHBOTHBIX)»

0.5

35

PaszButHe xxn3Hu Ha 3emMiie
10 3paM U MepUuoIam




36

MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3HUCHI
IPOILIOrO

37

CoBpeMeHHbIH
9KOJIOTUYECKHUM KPU3HUC,
€ro 0COOCHHOCTH

38

CoBpeMeHHas cucTema
OPTaHUYECKOTO MPOILIOTO

39

OCHOBHEBIE
CUCTEMAaTUYECKUE TPYIIIIbI
OpraHU3MOB

40

AHTpOmoJIOrus — Hayka o
YeJI0BEKE

41

PazButue npencrasnenuii o
MIPOUCXO0XKJICHUU YEI0BEKa

42

Mecro yenoBeka B cucTreme
OpPTaHUYECKOTO MHUPA.
JIaGoparopHas paboTa
«M3yuenue ocobeHHOCTEH
CTPOCHHS CKelleTa
YeJIOBEeKa, CBSI3aHHBIX C
PSIMOX0XKICHUEM)

0.5

43

JIBUOKyIHE CUTIBI
aHTPOIIOreHE3a

44

CooTHOIIEHHE
OUOJIOTUYECKUX U




COLIMANIBHBIX (PAKTOPOB B
aHTPOIIOTE€HE3e

OCHOBHBIE CTaUH

45
aHTpPOIIOreHEe3a

46 [Taneorenerrka u
MajgeoreHOMHUKa

47 DBOJIOIUS COBPEMEHHOTO
YeloBeKa
Yenoseueckue pachl.

48 [IpakTuueckas pabora 0.5
«M3yueHne sKOJI0rH4ecKuxX '
aJlanTanui 4eI0BeKa

49 MexIUCIUTITIMHAPHBIE
METO/bl aHTPONOJIOTUH

50 3apoxaCHUE U pa3BUTHE
9KOJIOTUU
Mertoabl 5KOJI0TUH.

JlabopaTopHas pabota

51 «3yueHne MeTo10B 0.5
IKOJIOTUUECKHX
HCCIICIOBAHUI

59 3HayeHHEe IKOJIOTUYECKUX
3HAHUH 71 YeJioBeKa

53 Okonornyeckue pakTopsl
AOGuotuueckue GhaKkTopshI.

54 ¢ p 0.5

CBeT KakK dKOJOTHYECKUI




¢dakrop. JlaboparopHas
pabota «BrIsBICHHE
MIPUCIIOCOOICHU I
OpPTraHU3MOB K BITUSTHHIO
CBETa»

55

AbGuornyeckue GaKkToOpEI.
Temmeparypa kax
9KOJIOTHUECKUN (HaKTop.
JlaGopaTopHas pabota
«Bp1sBIIEHUE
MIPUCIIOCOOICHHIA
OpPTraHU3MOB K BIIHSIHHUIO
TEMIIEPATYPBD»

0.5

56

AbuoTtnueckue HhakTopsl.
BiraxxHOCTB Kak
9KOJIOTMUECKU (aKTop.
JlabopaTopHas pabota
«AHaTOMHYECKHUE
0COOEHHOCTH pacTeHuil U3
pa3HBIX MECT OOUTAHUS»

0.5

57

Cpenst oouTanus
OpraHn3MOB

58

buonornueckue puTmsl

59

XKuznennsie GopMel
OpPraHHU3MOB

60

buotnueckue hakTopsl




61

3HaueHne OMOTHUECKHUX
B3aNMMOJACHUCTBUH I
CYIIIECTBOBAHUS
OpraHU3MOB B CpeJie
00UTaHUSA

62

DKOJIOTUYECKHE
XapaKTePUCTHKU
OIS M

63

OcHOBHBIE TTOKa3aTeIn
HOHYJUIIII/II/II YU CJICHHOCTD,
IJIOTHOCTb, BO3PACTHAS U
MI0JIOBAsi CTPYKTYpa

64

OcCHOBHBIE TTOKa3aTeIn
MOITYJISIITAN: POXKIAEMOCTB,
MIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpalluu

65

DKoJIOTHYECcKasi CTPYKTypa
MomyJaiaunuu

66

JInHaMyKa NOIMyJISLUH U €€
perynsuus

67

Kpussie pocra
YHCJIEHHOCTHU MOIYJISIIHH.
KpuBble BbKUBaHUS

68

DKoJoruYecKasi HAIIA
Buja. JlJaboparopuas
pabora «IIpucnocobneHus

0.5




CEMSIH PacCTCHUH K
pacceneHuIo»

Bua kak cucrema

69 N
TIOTTYJISIITH I
3aKOHOMEPHOCTH

70 MTOBEJICHUS 1 MUTPALHi
YKMBOTHBIX

71 Coo0111ecTBO OpraHu3MoB
— OHOLIEHO3

79 DKocHCcTeMa KaK OTKPhITas
cHrcTEMA
Kpyrosopor Beniects u

73 MIOTOK DHEPTUH B
JKOCHUCTEME

74 OcCHOBHBIE TTOKa3aTeIn
SKOCHUCTEMEI

75 DKOJIOTUYECKUE TUPAMU/IbI

76 H3menenus cooO1ecTs —
CYKIIECCHH
[IpupoiHBIE S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.
DKocucTemMsl MOpel 1
OKEaHOoB
[IpupoiHBIE S5KOCUCTEMBI.

78 DKOCUCTEMBI TYHJP, JIECOB,

CTeneH, IyCThIHb




79

AHTpPOIIOT€HHBbIE
9KOCUCTEMBI

80

Ypbo3KkocUCTEMBL.
[TpakTyeckas pabora
«M3ydeHue u onucanue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTHU
(hopMHUPOBaHUST OCHOBHBIX
B3aUMO/ICVCTBUI
OpPraHU3MOB B 9KOCHCTEMAaX

82

MexaHu3Mbl BO3JEHCTBUSA
3arpsA3HEHUH Pa3HbIX TUIIOB
Ha CyOOpPTraHNU3MEHHOM,
OPraHU3MEHHOM,
MONYJIALIMOHHOM U
SKOCHCTEMHOM YPOBHSIX

83

buochepa —
oOmerianeTapHas
0000uKa 3eman

84

Vuenue B. U.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYLIECTBOBaHMs OnoCchepbl

86

Kpyrosopots! BemiecTs u
OMOTCOXMMHYECKUE ITUKITBI

87

30HaNBHOCTH OHOChEpHI.




OcHoBHbIE OMOMBI CyILIN

88

YcroitunBocTh OMOChHEpsI

89

DKOJIOTHYECKHE KpU3UChI U
HUX IMPUYNHBI

90

Bo3aeiicTBrue 4yemoBeka Ha
o6uochepy

91

AHTpOHIOreHHOE
BO3/ECHCTBUE HA
pacTUTENbHBIN 1
YKUBOTHBIN MUP

92

OxpaHa npuposl

93

OCHOBHbBIE PUHIHIIBI
YCTONYMBOIO Pa3BUTHUS
YeJI0BEYECTBA U IPUPOIbI

94

PammonannHoe
MIPUPOAONONIBE30BaHUE U
COXpaHEHUe
OHOJIOTTYECKOT0
pazHooOpa3zus 3emin

95

O00011IeHIE IO TEME
«MuKpO3BOTIOIUSA U €€
pE3yJIbTaThI»

96

O6o0u1ieHue o Teme
«MaxpodsBoItonus U €
pe3yabTaThD»

97

O000111eHIE IO TEME




«IIpoucxoxaenue u
pa3BUTHE )XKU3HU Ha 3emiie)»

O060061IeHue o Teme
98 «[IpoucxoxaeHne 1
YeJI0BEeKa — aHTPOTIOTCHE3)

O06001IeHE 110 TEME
99 «DK0JIOTHS — HAyKa O

B3aMMOOTHOIIEHHUSIX
OpraHU3MOB»

O06001IeHE 110 TEME
100 | «Opranusmsl u cpesia 1
ooUuTaHug»

O06o0061IeHue 10 TeMe
101 «DKOJIOTHS BUIOB U 1
TTONYJIALIMI»

O0o01enue no reme
102 | «buocdepa — rnobanbHas 1

OKOCHUCTEMA»

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






