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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yue6HOMY mipeamety "buonorus" (manee - 6uosiorusi) Ha
YpOBHE cpeqiHero obiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanun B Poccuiickoii
Oepneparun», GI'OC COO, Konueniuu mnpenoaaBaHus y4eOHOro mIpeameTa
«buonorus» M OCHOBHBIX MOJOXEHUM (denepanbHO pabodeil IporpaMmbl
BOCITUTAHUSI.

VYyeOubii peamer «buonorus» yrnyonénnoro ypoBusa uzydenus (10—11
KJIAcChl)  SIBJISIETCS. OJAHUM W3  KOMIIOHEHTOB TMpEJAMETHOM  obsactu
«EctecTBeHHO-HayuyHble mnpeaMeTsl». CormacHo mnonoxenusm OI'OC COO
npoduibHble y4eOHbIE TNpPEIMEThl, H3y4yaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM auddepeHimanu oOyueHus: Ha ypOBHE CpeHEro oOIero
o0pa3oBaHUs M TPU3BAHBI OOECIEYUTH MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM
o0lIMM, CpEeIHUM OOIIUM, CpPEIHUM MPOPECCHOHATBHBIM ¢  BBICIIUM
oOpa3zoBaHueM. B To ke BpeMs KaKIbli U3 3TUX Y4E€OHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTHUPOBAH HA NPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3a/lay, CBS3aHHBIX C MNpodopUeHTALUEH
oOydaromuxcs W CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOM obyactu
HAyYHOTO 3HAHHUA, CBS3aHHOTO C OWOJNIOTHEH, MEIMIIMHOW, DKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yue6HOMy npenmerty "buonorus" maér mpejcraBiieHHE O
e U 3a/ladyax M3ydeHus yuyeOHoro mnpeameta «buosorus» Ha yriryOoJ€HHOM
ypOBHE, ompenenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHeE,
€ro CTPYKTYpUPOBAHHUE IO pa3jieliaM U TeMaM, PACIpeeieHHe IO Kiiaccam,
PEKOMEHyeT IMOCJIeI0BAaTEeILHOCTh U3YUYCHHs Y4EOHOro MaTepHaia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKU Y4eOHOTO Ipoliecca,
BO3pPACTHBIX OCOOCHHOCTEH oOydamommxcia. B mporpamMmme 1o Ouoioruu
peain30BaH MPUHIUI NPEEMCTBEHHOCTH C H3Y4YE€HHEM OMOJIOIMH Ha YPOBHE
OCHOBHOTO oOmero oOpa3oBanusi, Omaromaps dYeMy MPOCMATPHBAECTCS
HAIpaBJICHHOCTh Ha TMOCIEAYIoIlee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (JOPMUPOBAHHE E€CTECTBEHHO-HAYYHOI'O MUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, NMPEJCTaBICHUI O 3J0pOBOM 00pa3e *U3HH, HA
BOCIIMTAHHE OEPEKHOr0 OTHOIICHHUS K OKpYyXKaloliedl mnpupomaHou cpene. B
[IporpaMme Mo OMOJIOTUH TaK)Xe MOKa3aHbl BO3MOYKHOCTH y4eOHOTO MpeameTa
«buonorus» B peamuzanuu TpeboBanuiit PI'OC COO K mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM OOy4YEeHHUS U B
(OpMHUpPOBAaHMM OCHOBHBIX BHUJOB YUYEOHO-IIO3HABATEIILHOW JEATEIBHOCTU



0o0y4Jaromuxcs Mo OCBOCHUIO COJIepkKaHUS OMOJOTHYECKOro oOpa3oBaHUsl Ha
YPOBHE CPEIHET0 00IIero 00pa3oBaHuUs.

VYueOuniit npeamer «buoyorus» Ha ypOBHE CpeAHEro  oOuIero
oOpa3oBaHus 3aBepliaeT OHOJOTMYecKoe o0pa3oBaHME B  IIKOJE U
OPUEHTHPOBAH Ha PACIIMPEHHUE U YIIyOJeHUE 3HAHUNU O0YyUYaroImMUXCs O KUBOU
MPUPOJAE, OCHOBAX MOJEKYJISIPHOH M KJIETOYHON OMONOruu, 3MOPHOJIOTHH U
OMOJIOTUU PA3BUTHS, TEHETUKH, CEJICKIUU, OMOTEXHOJOTHH, BOJIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buosorus» Ha yriryOJIe€HHOM YpOBHE
OPUEHTHPOBAHO Ha MOJFOTOBKY OOYUYAIONIUXCS K MOCIEAYIONEMY MOTYYSHHUIO
OMOJIOTMYECKOTO  00pa3oBaHMs B By3aX H  OpraHu3alusX CpeaHero
npodeccuoHanbHOro obOpazoBanus. OCHOBY €ro cojep>KaHus COCTaBIsET
cucTteMa OMOJOTUYECKUX 3HAHUM, MOJIYYCHHBIX MPU U3YYCHUN 00YYarOIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3/leiioB OWOJOTUM Ha YpPOBHE
OCHOBHOTO o01ero obpasoBanus, B 10—11 kiaccax 3TH 3HAHUS TOJYYarOT
paszButhe. Tak, pacIIUpeHsbl U yriayoJieHbl OMOJIOTUUECKUE 3HAHUS O PACTCHHSX,
KUBOTHBIX,  rpuoax, OakTepusX,  OpraHu3Me  4YeJOBEKa, o01IuX
3aKOHOMEPHOCTSIX ~ KU3HHU, JIOMOJHUTEIbHO BKJIIOYEHBI OHOJOTHYECKHE
CBEJICHUS TPUKIAJHOTO M T[OMCKOBOIO XapakTepa, KOTOpPhlE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPHI [UIsl TOCIEQYyIoIero BbiOOpa mpodeccuu.
Bo3morxkHa Takxke MHTErpamus OMOJIOrMYEeCKUX 3HAHHM C COOTBETCTBYIOIIUMU
3HAHUSIMHU, TOJYYEHHBIMH OOYyYaIOIMMHUCS TPU U3YYeHUH (DU3UKU, XUMHH,
reorpaduu ¥ MaTEeMaTHKHU.

Crpyktypa mporpamMmbl mo ydeOHoMy mnpeamety "buomorus" oTpaxkaeT
CUCTEMHO-YPOBHEBBIM U HBOJIONMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo WM, W3Yy4alOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIs
KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpPraHU3alllM, SBOJIOLUHN OPTaHUYECKOTr0 MHUpa
Ha 3emiie, COXpaHEHHsI OUOJOTHYECKOro pa3HooOpas3usi 1uranetsl. Tak, B 10
KJIacCeé H3y4yaloTCsl OCHOBBI MOJEKYJISIPHOM H  KIETOYHON OWOJIOTUH,
AMOPHUOIOTUU ¥ OMOJIOTHH Pa3BUTHS, TEHETUKU U CEJICKITNH, OMOTEXHOJIOTUU U
CUHTETHYECKOW OWOJOTUH, aKTyaIH3uPYIOTCS 3HAaHHS OOydYaloImuxcs IO
OoTaHWKEe, 300J0THHM, aHAaTOMWH, Gu3nonorud uyenoBeka. B 11 kmacce
M3Y4aroTCs SBOIIOIIMOHHOE YUEHHE, OCHOBBI HKOJIOTHUU U YUEHUE 0 Onocdepe.

VYueOnpiii mnpeamer «buomorus» Tpu3BaH 00€CIEYUTH OCBOCHHE
oOydJarommMuCs OWOJIOTUYECKUX TEOpU W 3aKOHOB, WJACH, MPHUHIUIIOB U
MpaBUJl, JIEXKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa, 3HAHUW O CTPOCHUHU, MHOTOOOpa3uK U OCOOCHHOCTSAX KJIETKU, OPraHU3Ma,
MONYJISIIIUU, OUOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYUYHBIX TOCTHKECHUSIX,



COBPEMEHHBIX  HUCCICJOBAHUAX B  OMOJIOTMHM, NPUKIATHBIX  acHeKTax
Ouonormdyeckux 3HaHuM. Jg pa3BuTHA U TOAJACpPKAHHUS  MHTEpeca
oOydaromuxcs K  OHOJIOrMM  Hapsily CO  3HAQUUTEIbHBIM  00BEMOM
TEOPETHUYECKOTO MaTepuajia B COJAEpKaHUU MPOTpaMMbl MO OHOJOTUH
NPENYCMOTPEHO 3HAKOMCTBO C HMCTOPUEW CTAHOBIICHUS W PA3BUTHSA TOW WIH
WHOM 00JlacTh OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apYOCkKHBIX YUEHBIX B
pelieHre BaXXKHEHIINX OMOJIOTUYECKUX U IKOJIOTUUECKUX MPOoOIeM.

Leny wu3ydenuss ywebHoro mnpeamera «buonorus» Ha yriyOonéHHOM
YpOBHE —  OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUAMH O  CTPYKTYpHO-
(GYHKIIMOHAIPHOM ~ OpPraHu3allMi  JKUBBIX CHUCTEM  pa3HOTO paHra u
npuoOpeTeHne YMEHUHN HUCIOIb30BaTh ATH 3HAHUA B (HOPMUPOBAHUU HHTEpPECA K
omnpenenéHHol o0nacTi TpPodecCHoHaATbHON JIESITEIBHOCTH, CBSI3aHHOM C
Ouwosioruedt, WIM K BBIOOpPY Y4Ye€OHOTrO 3aBEJEHUSA JUIS TMPOAOJKEHUS
OMOJIOTMYECKOTO 00pa30BaHMUS.

JlocTmwkenue 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
yriay0iaEéHHOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYyYaIOIIMMHCS CHUCTEMBbl OHMOJOTMYECKHMX 3HAHUM: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHSIX, KOHIEMIHUAX, TUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TPaBWJIAX, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYIO KapTUHY MHpa; O CTPOEHUH, MHOTO00pa3vu M OCOOEHHOCTAX
OMOJOTUYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJALMs, BUI, OMOTreOleHO03,
ouocdepa); O BBIJAIOIMIUXCS OTKPBITUSAX M COBPEMEHHBIX HCCIEIOBAHUIX B
OHOJIOTHH;

O3HAKOMJICHHE OOYyYalOIUXCS C METOJaMH TO3HAHHS >KUBOW MPUPOJIBIL:
UCCJIEIOBATEILCKUMHU METOJaMU OMOJIOTMYECKUX HAayK (MOJEKYJISIpHOW U
KJIETOYHOW OHMOJIOTHMH, AMOPHOJIOTUM U OHOJOTHH pPa3BUTHS, TE€HETUKU U
CEJEKINH, OHOTEXHOJIOTMH M CHUHTETUYECKOW OWOJOTHH, NaJIeOHTOJIOTHH,
AKOJIOTHH); METOAAaMU CaMOCTOSITEIbHOTO TMPOBEICHHUS  OHMOJOTUYECKHUX
UCCJIeIOBaHU B JabopaTopud W B Tpupojae (HaOmroAeHUE, H3MEpEeHHE,
AKCHEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaIcHUE OOyYalOUMMHUCS YMEHHUSIMHU: CAMOCTOSATENIBHO HAaXOJUTh,
aHAM3UPOBATHh M MCIOJIH30BaTh OMOJIOTHYECKYI0 WH(OPMAIINIO; MOTH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHMBOJIMKOHN; YCTAaHABIWBATH CBSI3h MEKIY
pa3BuTHEM OWOJOTUM U COLUUAIBbHO-’KOHOMHUYECKHUMH M SKOJOTHYECKUMU
mpoOjeMaMu YeJI0BEUeCTBa; OICHUBATH MOCIEJCTBUS CBOCH NMEATEILHOCTH IO
OTHOILIEHHUIO K OKpPY’Kalollell MpUpoAHON cpenie, COOCTBEHHOMY 3I0POBBIO U
3JI0POBBIO  OKPYXKAIOIIMX JIFOJIeH; OOOCHOBBIBATL U  COOJIOAATH MEPHI
npopuIakTUKU UHPEKIMOHHBIX 3a00JI€BaHM, TpaBuiia MOBEACHUS B MPUPOJIE



u obOecrieyeHuss  0€30MACHOCTH  COOCTBEHHOM  KU3HENESITEIBHOCTU B
Ype3BBIUAMHBIX  CUTyalMsIX TPUPOJHOTO M TEXHOTCHHOTO  XapakTepa;
XapaKTEepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYalONIUXCS  WHTEIUICKTYadbHBIX M  TBOPYECKUX
CIOCOOHOCTEM B TpOIlECCe 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU U
COBPEMEHHBIMU HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMU €10 MpoOJieMamu,
METOJ0JIOT e OMOJIOTMYECKOTO UCCIIeIOBAHUS, MIPOBEACHUS
OKCIEPUMEHTATIBHBIX ~ MCCJCAOBAHUN, pEIICHHS OHOJIOTHYECKUX  3ajad,
MOJCTHUPOBAHUS OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE y OOYYAFOIINXCS IICHHOCTHOT'O OTHOIICHUS K YKHBOU TPUPOJIC
B IEJIOM H K OTICIHbHBIM €€ O0O0BbCKTaM | SBICHUAM, (HOPMHUPOBAHUE
HKOJIOTHYECKOM, TeHETHYCCKON TPaMOTHOCTH, OOIICH KyJbTYphl MOBEICHUS B
NPHUPOJIC; HHTETPAIIMHU €CTCCTBCHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne OO0ydYaroNUMUCS KOMIIETCHTHOCTH B  PallMOHAIIBHOM
IPUPOJIOTIONIHL30BAHUH (COOIOZIEHNE TIPaBWI TOBEJICHUS B MPUPOJE, OXPaHbBI
BUJIOB, JKOCHUCTEeM, Ouochepbl), COXpaHEHHWU COOCTBEHHOTO 3J0POBbI U
3MI0POBbSl  OKPYXKalOIIUX  JIojed  (coOmrogeHuss Mep  NpodUIaKTUKU
3a00JIEBaHHU, oOecrieueHue 0€30I1acHOCTH YKU3HEIESITEILHOCTH B
Ype3BhIUAMHBIX CUTYaLUSIX MPUPOHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCITOJIb30BaHUS OMOJIOTUYECKUX 3HAHWW U YMEHHUU B TTOBCETHEBHOM JKU3HU,

CO3JJaHHE YCJIOBHH JJi1  OCO3HAHHOTO BBIOOpa  OOYYAOITUMUCS
WHIUBUTyaIbHON o0pa3oBaTeIbHOM TPaeKTOPHH, CIOCOOCTBYIOIIEH
HOCIeAyIoeMy Mpo(ecCHOHATEHOMY CaMOOIPEIETIEHUIO0, B COOTBETCTBHH C
WHANBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OOmiee 4YHMCIO YacoB, OTBEACHHBIX Ha M3y4YeHHE OHOJOTUM Ha
yrayOJICHHOM YPOBHE cpeaHero oomero obpasoBanus, coctasiser 204 yaca: B
10 xnmacce — 102 yaca (3 yaca B Heaemo), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

OT60p opraHu3arMoOHHBIX (OPM, METOJIOB M CPEJCTB O0YUCHUS OMOJIOTHHI
OCYIIECTBIISIETCS ¢ YUETOM CHEIUPUKH €ro COACp)KaHUs U HAIPaBICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTUYECKOTO0 00pa3oBaHUS B OpraHU3AIUSAX CPETHETO
po(eCcCHOHATFHOTO U BHICIIIETO 00Pa30BaHU.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYEeHWHM OWOJIOTHH Ha YTIIyOJIEHHOM
YpOBHE SIBIIACTCS MPOBEACHUE JTA0OPATOPHBIX M MpakThdeckux pabot. Taxke
ydgactue  OOydJarommxcsi B BBIIIOJIHGHUM  TMPOCKTHBIX W Y4eOHO-
MCCIIEIOBATEILCKUX padOT, TeMaTHKa KOTOPBIX OMpEAeseTCs YYUTelIeM Ha
OCHOBE WMEIONINUXCS MaTEPHATBHO-TEXHUYECKUX PECYpCOB ¥  MECTHBIX
MPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxanue mporpamMMsbl, BBIJICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyJaapcTBeHHoU utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTus Ouosioruu. buosiormyeckue HaykKu W H3ydaeMble UMU TPOOJIEMBI.
dOyHAaMEHTaJbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEAOBAHUS B
OuoJioruu.

3HaueHue OMOJIOTUHM B (POPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU kapTuHbl mupa. lIpodeccuu, cBszaHHble ¢ Ouosiorueid. 3HayeHUE
OMOJIOTMM B TPAKTUYECKOW JEATETbHOCTH YEJIOBEKAa: MEIHUIIMHE, CEIbCKOM
X035MCTBE, MPOMBIILICHHOCTH, OXPaHE MPUPO/IBI.

JdemoncTpanumn

[Toptpersi: Apucrorens, Teodpact, K. Jluanen, XK. b. Jlamapk, U.
Hapsun, VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, 1. I1. IlaBnos, 1. W.
MeunukoB, H. W. Basunos, H. B. TumodeeB-Pecorckuii, JIx. Yorcon, @.
Kpuk, 1. K. bensies.

Tabnuuel u cxembl: «CBsi3b OuoONIOTMM C APYTMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBI U UX U3yUYeHHE

XKusbie cuctembl Kak mpenMer uzydeHus Omonoruu. CBOWCTBA KUBBIX
CUCTEM: E€IUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh U YTNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIIPOM3BEAECHUE, PA3/IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KHUBBIX CHCTEM: MOJEKYJIAPHBIM, KIETOYHBIN,
TKAHEBbI{, = OPraHU3MEHHBIM,  MOMYJISALMOHHO-BUIOBOW,  3KOCHCTEMHBIN
(bmoreoneHoTndeckmii), omochepubiii. IIporeccrl, mpoucxoAsNIue B JKUBBIX
cuctemax. OCHOBHbIE TIpH3HAKH XUBOro. JXKM3Hb Kak (popma CyIecTBOBAHHUS
marepuu. Hayku, wusydaromue >KUBBIE CHCTEMBl HAa pPa3HbIX YPOBHSX
OpraHu3aIyu.

N3yuenue xuBbIx cucteM. MeTtonbl Ouonornueckor Hayku. Habmonenne,
W3MEpPEHUE, DOKCIEPUMEHT, CcucTemaru3auus, MertaaHanu3. [loHsTtue o
3aBUCUMOM W HE3aBUCUMOW IepeMeHHOU. I[limaHnupoBaHue >sKcrniepuMeEHTa.
IlocTtanoBka u npoBepka runore3. Hynesas runoresa. [lonsitue BoIOOpKU U €€
JTOCTOBEpHOCTh. PazOpoc B Ouosormdyeckux MaHHBIX. OleHKa JOCTOBEPHOCTH



MOJYYEHHBIX PE3yJIbTAaTOB. [[pUUMHBI UCKAXKEHUSI PE3YIBTATOB 3KCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOIO TECTA.

JdemoHcTpanuun

Tabmunpl 1 cxembl: «OCHOBHBIE NPHU3HAKU >KU3HU», «buosornyeckue
cucteMbl», «CBONCTBA JKMBOM MaTEpUU», «YPOBHU OpPraHU3aLNU KUBOU
npupoasl», «CTpoeHUE >KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CUCTEMBI
OpraHoB Y€JIOBEUYECKOro opranusmay, «buoreonenos», «buocdepay, «Metoasl
U3YUYCHUS )KUBOU IPUPOIBI».

O6GopynoBaHue: JaboparopHoe  OOOpYyJOBaHHE JJii  NPOBEICHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonb30BaHUE pPA3IWYHBIX METOJOB IpHU
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QyHKIIMOHANBHAS €IWHHUIA >XKUBOTO. Hcropus
oTkpeiTHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPUH.

Meronpl  MOJEKYJISApHONW W KJIETOYHOM OHOJOTHMU: MHKPOCKOIIHS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHnaiIbHoe
HeHTpuyrupoBaHue, KyJbTUBHUPOBAHUE KIETOK. M3yuenue GurkcuposaHuwix
Knemok.  DNEKTpOHHasi  MHUKpockomnus.  Kougokanvnas — mukpockonus.
Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHCTpanuun

IToptpetsl: P. I'yk, A. JleBenryk, T. lIBann, M. lneiinen, P. Bupxos, K.
M. bap.

Tabmuuet u  cxembl:  «CBETOBOM  MHUKPOCKOM»,  «DJIEKTPOHHBIN
MHKPOCKOI», «cTopus pasBUTUS METOIOB MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MHUKPOIIPENapaThl PACTUTEIBHBIX,
KUBOTHBIX M OAKTEpUATBHBIX KIETOK.

IIpakTuueckas padora «l3ydeHne METOAOB KIETOYHON OMOJIOTUU
(xpomarorpadus, snmexkrpodopes3, auddepeHuaNbHOEe IEHTPUGYTHPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XUMUYECKUNA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponp Kak pacTBOpHUTEN, peareHTa, y4yacTue B CTPYKTYpUPOBAHUH
KJIETKH, TEIJIOpEryIsiuud. MuHepanbHble BellleCTBa KIETKU, UX OMOJoruyecKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.



Opranudeckne BellecTBa KIETKH. bHOIOrMYeckne mnOJUMEpPBI. benkw.
AMHMHOKUCTIOTHBIM  cocTaB  0enkoB. CTpyKTypbl OEIKOBOW  MOJIEKYJIHI.
[lepBuunas cTpykTypa Oenka, nenTuAHas CBsI3b. BTopuuHas, TpeTHUYHAs,
YeTBEepTUYHAsA CTPYKTYyphl. JleHaTypanus. CBoiictBa OenkoB. Knaccudukaius
6enkoB. buonornueckue GpyHkiuu 6enkoB. [Ipuonsi.

Yraesonpl.  MoHocaxapuabl, — AUCaxapuibl,  OJIUIrocaxapuibl U
nonucaxapuabl. OOmWMA mMiaaH CTpoeHuss U (HU3MKO-XMMHUYECKHE CBOWMCTBA
yriaeBoaoB. buonornueckue pyHKIIUU yrieBOIOB.

Jlunuael.  T'mapodunsHO-rUapOdOOHBIE  cBoMicTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, cTepoubl. buomornueckue
¢ynkuun munuaoB. O6mKe cBoWcTBa OMOJIOTMUECKHX MEeMOpaH — TEKYy4ecTb,
CIIOCOOHOCTH K CaM03aMbIKaHU IO, TOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CTpoeHre HyKIEMHOBBIX KHUCIIOT.
Hyxneotunst. [Mpunnun kommiaementapHoctu. [Ipasuno Yapradda. Ctpykrypa
JNHK — nBoitHas cnupans. MecToHaxokJeHue M Ouoyioruueckue (PpyHKIUH
JHK. Bunst PHK. ®yukunu PHK B kitetke.

Ctpoenne monekyabl AT®. Makpospruueckue cBsizu B moisiekyie ATO.
buonornueckue pynkunn AT®. BoccTraHOBICHHBIE IEPEHOCUUKHU, UX (DYHKITUN
B KieTke. [pyeue uyxneosuompughocghamor (HT®). CexBenupoBanme JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrpykrypHas  Owosiorusi:  OwMoxuMuueckue W Ouodusznueckue
UCCJIEIOBAHUS COCTaBa U NPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJEKYIL
Mooenuposanue cmpykmypol u @QYHKYUli OUOMONEKYT U UX KOMHIJIEKCOS.
Komnviomepnwiti  ouzaun u opeaHudeckuti CcuHmes OUOMOAEKYL U UX
HenpupoOHbIX AHA0208.

JdeMoHCcTpamuun

[Toptpersr: JI. Ilommur, Jx. Yorcon, ®. Kpuk, M. VYwikunc, P.
Opanxiul, @. Conrep, C. Ilpy3unep.

Juarpammbel:  «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOLE.

Tabmuter u cxemsl: «lleprogudeckas TabiauIa XUMUYECKUX JIEMEHTOBY,
«CTtpoeHune MoJeKybl BOJbl», «BemecTta B coctaBe opranu3smMoBy, «CTpoeHue
MoOJeKyIbl Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYJbl», «CTpOeHHE MOJIEKYI
yrieBooB», «CTpoeHue MOJeKyn JunuaoBy, «HykienHoBblE KHUCIOTHIY,
«Ctpoenue monexkynbl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000pyI0BaHuUE.

JlabopaTtopnas pabGora «OOHapyxeHHe O€IKOB €  IOMOIIbIO
Ka4EeCTBEHHBIX PEAKIUI».



Jlaboparopnass pabora «lccnenoBaHune  HYKIEHMHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GyHKIUH KICTKH

Tunel KIETOK: »yKapuoTHYeCKass W Ipokapuoruyeckas. CTpyKTypHO-
($yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHuecKoW kieTku. KierouHass cTeHka OakTepuil u
apxedi.  OcoOeHHOCTH  CTpOEHUsi  rerepoTpo@HO W aBTOTpOPHOU
NPOKAPUOTHYECKUX KIETOK. MeCcTO U poib MPOKapUOT B OUOIIEHO3aX.

Ctpoenre ¥ (QYHKIMOHMpPOBAHUE  DYKAPUOTHYECKOW  KJIETKHU.
[Inazmatuyeckas MemOpana (mnasmaniemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB Yepe3 IUIa3MaTHYeCKylo MeMOpaHy:
naccuBHbIN (quddy3us, obnery€énnas auddysus), akTUBHBIN (IEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopT). [lomynponuniaemocts memOpanbl. Paborta
HATPUN-KAJIMEBOTO0 HAcoca. DHJOIMTO3: MUHOLUTO3, (HAromuTo3. DK30LMTO3.
Knerounas crenka. CTpykrypa W (QYHKIMH KIETOYHOW CTEHKH pacTeHH,

rpudoB.
[uronnasma. I{urto3zosnbs. I[luTockener.  J[BMKEHHE  IIUTONJIA3MBI.
Opranouibt KJICTKHU. OnnomeMOpaHHbIE OpTraHOUbI KJIETKH:

sHpomazMarnueckas cetb (I1IC), anmapat ['osbKy, TU30COMBI, UX CTPOEHUE
u (yHKkuuu. B3anMOCBsSI3b OJJHOMEMOpPAaHHBIX OPraHOUIOB KieTkH. CTpoeHue
IPaHYJSIPHOTO peTUKyinyMa. Mexanuzm nanpasnenus 6enxkos ¢ IIIC. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanyisipHbIN)
SHAOIIA3MaTHYeCKuil peTukyiayM. CekpeTopHas GyHkuus anmapara ["oiabmku.
Mooudghukayus benxos ¢ annapame I onvoocu. Copmuposxka b6enkos 6 annapame
Tonvoorcu. TpaHcopT BemeCTB B KIETKe. BaKyoiaum pacTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWIbI  KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
lIpoucxoocoenue  mumoxonopuu  u  nracmud.  Cumbuocenes  (K.C.
Mepeoickosckuu, JI. Mapeynuc). Ctpoenne u (QyHKIMM MHUTOXOHAPUN U
iactu. [lepBuyHbIe, BTOPUYHBIC U CIOXKHBIC TUIACTUIBI (POTOCHHTEZUPYIONTUX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIJIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U QyHKIUHU
HEMEMOpaHHBIX  OPraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Quramenmol. MukpounaMeHTbl. AKMuHoGvle MuKpouiamermol. MbIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KaiemoK. MUKpOTpyOOUKH.
Knerounwiit 1nentp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurtorsia3mel. LleHtpuons. berku, accoyuupoganHvie ¢
MUuKpoguramenmamu u Muxpompybouxamu. Momopuvie benxu.



Anpo. O6onouka sapa, XpOMaTUH, KapHoILIa3Ma, SJIPBIIIKU, UX CTPOCHUE
u ¢yHKuuu. AnepHulii 0eakoBbii MaTpukc. IIpocTpaHCTBEHHOE PacloOKEeHUE
XpOMOCOM B HHTep(azHOM dnpe. Iyxpomamun u 2cemepoxpomamunr. benku
XpOMaTHHa — THUCTOHBL. JJunamuka s0epHou 000104Ku 8 mumose. floepHulil
MPaucnopm.

Knerounsie Brimtouenus. CpaBHUTENbHAs XapaKTEPUCTHKA  KJIETOK
AYKapHOT (pacTUTENbHOM, J)KUBOTHOM, TPUOHON).

JdemoHncTpanumn

[Toptpetsl: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabnuuel u cxembl: «CTpoeHUE IYKApUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOU  KIETKW», «CTpoeHHE pacTUTeIbHOM KIeTku», «CTpoeHue
MUTOXOHAPUWY, «Snpoy, «CTpoeHrEe MPOKAPUOTUYECKON KIETKHU.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpPOMIpenapaThl PaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTePUAIbHBIX KIIETOK.

JlaGoparopHass paGora «l3ydyeHue CTpPOEHUSI KIETOK pPa3IUYHbIX
OpraHU3MOBY.

IIpakTnuyeckas padora «l3ydyeHre cBOWCTB KIETOYHON MEMOpPaHbBI».

JlaGopaTopuas padora «lccienoBanue razMonu3a U AEIUIa3Molid3a B
PACTUTENbHBIX KIETKAX).

IIpakTnueckas padora «/3yueHue JBUKEHUS IUTOILIA3MbI B
PACTUTENIBHBIX KIETKAX.

Tema 6. OOMeH BellecTB M NMPeBPAllleHUE IJHEPTUH B KJIETKE

AccuMuUIISIMA W JIUCCUMWIJIALMS — JIBE€ CTOPOHBI MeTaboim3ma. THumbl
oOMeHa BeIIeCTB: aBTOTPO(HBIH M TreTepoTpodHBIA. YYacTHe KHUCIOpoaa B
OOMEHHBIX Tpolleccax. DHEPreTUYeCKoe OOecreueHrne KIETKU: MpeBpaleHue
AT® B o00meHHbIX Tporieccax. DepMEHTATUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonuzma. DepMeHThI, UX CTPOEHHE, CBOMCTBA U MEXaHU3M
neictBusi.  Kodepmentsl. Otinuusi  (QepMEHTOB OT  HEOPraHHMYECKHX
KaTamu3aTopoB. benKu-akTHUBaTOpl W OCIKU-UHTHOUTOPHL. 3aBUCHUMOCTH
CKOpOCTH (hepMEHTATUBHBIX PEAKIIMIA OT PA3IMUHBIX (DAKTOPOB.

IlepBuuHBIll CHUHTE3 OpPraHUYECKHX BellecTB B KieTke. dorocuHTeEs.
AHoKcueennwlll u oxcueeHHvlll pomocunmes y oaxmeputi. Ceemocoouparoujue
nuUeMeHmvl U HNUSMEHMbl pPeakyuoHHo2o yeumpa. Poib XJIOPOIJIACTOB B
nporecce porocunTeza. CBeToBas U TeMHOBas dha3pl. Pomoodvixanue, Csz, Cy u
CAM-munvt  gpomocunmesa. IlpogykTuBHOCTH  ¢doTOCHHTE3a. BriumsHue
pasTUYHBIX (PAKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAUeHUE (OTOCHHTE3A.



XEMOCHUHTES. Pa3noobpazue OPTraHU3MOB-XEMOCUHTETUKOB
HUTpUPUUUPYIOIIHNE OaKTEPHH, Kelle300aKTepuu, cepoOaKTepun, BOJOPOIHbBIE
OakTepuu. 3HAYECHUE XEMOCUHTE3a.

AnaspoOHbie opranu3Mbl. Buasl Opoxkenus. [IponykTel OpokeHHsT U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0JIE3HEH.

AnpoOHBIE OpraHU3MBl. Orarbl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHblid  ATan. [uKOIU3 — OECKUCIOPOJHOE PACIICIUICHHE
TJIFOKO3BI.

buonoruyeckoe okucieHue, Wi KJIeTouyHoe AbixaHue. Poiab MuToXOHApUiA
B Ipoleccax OHOJOTMYECKOro  okucieHus. Llukinumyeckue  peakuuu.
OxucnutensHoe GdochopunupoBanue. IHepeus MeMOPaAHHO20 2padueHma
npomorno8. Cunmesz ATD: paboma npomounnoii AT®@-cunmasel. [IpenumyiecTa
a’poOHOro myTH OOMEHa BEUIECTB Iepea aHa’poOHBIM. DPGHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

JdemoHcTpanumn

[optperst: Ix. Ilpuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuuet u  cxembl: «DoTtocuHTE3», «IHEPreTUYECKUd OOMEHY,
«buocunres 6enka», «CtpoeHue GpepMeHTa», « XeMOCHHTE3Y.

O6opynoBanue: CBETOBOU MHUKPOCKOTI, o0opynoBaHue U1t
IPUTOTOBJIEHUS OCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass pabGora «l3yueHue KaTaJTUTUUYECKOW aKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpe aMHJIa3bl HIIM KaTajaashl)y.

JlabopaTopHass padora «l3yueHue ¢GEepMEHTATHBHOTO pACIICTUICHHUS
NEPOKCU/IAa BOJOPOJA B PACTUTEIbHBIX U 5KUBOTHBIX KIETKAX).

JlaGopaTtopnas pabGora «CpaBHeHue mporieccoB (HOTOCHHTE3a W
XEMOCHUHTE3a.

JlabopaTopHas pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKCHHS U ABIXaHUS.

Tema 7. HacneacrBennasi uHpopManus U peajau3anus e€é B KJIETKe

Peakuun wmatpuuHoro cuHTe3a. lIpUHIMOD KOMIUIEMEHTapHOCTH B
peaknusX MaTPUYHOTO CHHTEe3a. Peanmmsarusi HacienICTBEHHOW WH(MOpMAIINH.
I'enernueckuil Ko, ero cBoMcTBa. TpaHckpunius — MarpuuHblii cuare3 PHK.
[IpuHUMNBI  TPAHCKPHUIILIMU:  KOMIUIEMEHTAPHOCTb, AHTUIAPAJUICIbHOCTD,
acuMMmeTpuuHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoii knemxe.
Hekooupyrowue PHK.



Tpancnsuusa u e€ sranbl. Yyactue TpaHcnoptHbix PHK B OuocunTese
Oenka. YcioBusi OuocuHTe3a Oenka. KomupoBanue amMuHOKuciaor. Poib
pubocoM B OMocHHTE3E OelKa.

Cogpemennvle npedcmagnenusi 0 cmpoenuu 2eHos. Opranuzanusi reHoma y
MPOKAPHUOT U 3YKApUOT. Perynsuus akTUBHOCTH I'€HOB y NMPOKapuoOT. ['unoresa
onepoHa (®. Kaxob, K. Mano). MonrexynsapHvie mexaHuzmvl IKCHpeCcCuu 2eHo8
y oykapuom. Ponv xpomamuna 6 pezyrayuu pabomel 2enog. Perymsius
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblil romeocTas.

Bupycbel — HekneTrounle (OpMBI KU3HU M OOJUTATHBIC MMAapa3UTHI.
CrpoeHue NpOCTBHIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwiti yuxn JHK-codepocawux eupycos, PHK-cooepacawux eupycos,
baxkmepuogazos. Obpamuas mpancKpunyus, pegepmasa, unmezpasd.

BupycHbie 3abosieBaHusi 4YelloBeKa, JKUBOTHBIX, pactenmit. CIIN/I,
COVID-19, conmanbHbie 1 MEIUIIMHCKHUE TTPOOTIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuiux maccugos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux oauuwix. Hanomexuonocuu 6 oOuonocuu u
meouyune.  I[Ipoepammupyemovle @yukyuu 6erkos. Cnocobvl OdocmasKu
JIeKapCcme.

JdeMoHCcTpanuun

[Toptpetsr: H. K. Konbuos, /1. M. IBaHOBCKHIA.

Tabmuupl u  cxembl: «buocuHTes Oenkay, «l'eHeTHYECKHII KO,
«Bupycw», «baktepuodarmny.

IIpakTuyeckas padora «Co3gaHue MOJCIN BUPYCay.

Tema 8. ’Kn3zHeHHBINH HUKJ KICTKH

Knerounsrii 1mukn, ero mepuonasl u peryiasuums. MHrepdaza m MUTOS3.
Oco0OeHHOCTH TpoIIeccoB, MpoTeKaromux B uHTepdase. [lonroroBka KieTku K
nenenuto. llpecunteTnyecknii  (MIOCTMUTOTUYECKHI), CHUHTETHUYECKUUA H
MOCTCHHTETUYECKUH (MMPEMUTOTHYECKUI) IEpUOIbl UHTEP(aA3HI.

Marpuusnsiii cunre3 JIHK — permukanus. [Ipunnunsr permkanun JTHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIN CHUHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexanusm pernkannu JJHK. Xpomocomel. Ctpoenue xpoMmocoM. Teromepsl u
TejaoMepasa. XPOMOCOMHBIM HA0Op KICTKH — KapUOTHIL. JIUIIOWIHBIA W
rarionIHbId - Habopbl XpomocoM. ['omonormynbsie Xxpomocombl. [losnoBbie
XPOMOCOMBI.

Henenue kietku — Muto3. CTagud MHUTO3a U TMPOUCXOJAIINE B HUX
npoueccsl. Tunbel MuTo3a. KaprokrnHe3 u HUTOKMHE3. bruonornueckoe 3HaueHUE
MHTO3a.



Perynsauust Murotrdeckoro nukia kietku. [IporpaMmmupyemas kiaetouHas
rudesnp — arnomnTos.

Knerounoe sinpo, xpoMocoMbl, GyHKIIMOHAIbHAS T€HOMUKA. Mexanusmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubeau kiemox. «l{ugposas
KllemKay — OuourHgopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuipl u cxeMbl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTpoeHue
xpomocomy, «Pemnmukanus [JHK».

O6GopynoBaHUEe: CBETOBOM MHUKPOCKOMN, MHKpompenapaTthl: «MHUTO3 B
KJIETKaX KOpEILKa JTyKay.

Jlaboparopnass  paGora  «M3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTIpenaparax».

JlabopaTtopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpeEIlIKa Jiyka (Ha TOTOBBIX MUKpOIIpernapaTax).

Tema 9. CTpoenue n GyHKINH OPraHu3MOB

buonornueckoe pa3zHooOpaszue OpraHU3MOB. OJHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOCHHS M KU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeuw, OJHOKIETOYHbIE TpPHUOBI, OJHOKJIETOYHBIC
BOJOPOCIH, ApyTrue NpoTUcThl. KoJloHnanbHbIe OpraHu3MBbl.

B3anMocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U
cucteMbl opranoB. OpraHusMm Kak equHoe 1eioe. I'omeocras.

Tkanm pacrenuii. Tumbl pacTUTENBHBIX TKaHEH: o0Opa3oBaTeIbHas,
MIOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTU CTPOCHUS,
GyHKIHN ¥ pacTioNioKeHUs TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: DIIUTEIINAIbHAS,
COCIMHUTENIbHAS, MbIIIeYHas, HepBHAs. OCOOEHHOCTU CTpOeHUS, (PYHKIHMN U
PAaCIOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBbl OpPraHOB JKMBOTHBIX M u4eyioBeKa. DYHKIHWM OpPraHoOB U CHUCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pacrennii. CkenaeTsl OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHblii U BHYyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEM.

JIBrm>keHne  OpraHu3MoB. JIBH)KEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOUHOE, KIYTUKOBOE, PECHUYHOE. J[BUKEHHE MHOTOKJIETOUHBIX PACTECHUN:
TPONU3MBl M HACTUHU. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbleyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.



[Ilutanne opranuszmoB. llornomenne BOAbL, YIJIEKHACIOrO Trasa H
MHHEPAIbHBIX BELIECTB pacTeHHsMHU. [IuTaHue >KkMBOTHBIX. BHYTpUIOIOCTHOE
W BHYTPUKJIECTOYHOE TuIIeBapeHue. I[IuTtaHne mNO3BOHOYHBIX KHUBOTHBIX.
Otnenbl  NUIIEBAPUTENBLHOrO  TpakTa.  lIumieBapuTenbHBIE — KEJE3BI.
IInmeBapurenpHas cucTemMa 4eaoBeKa.

JIpixanue opraHu3MoB. JIpixaHue pacTteHud. JlpIxaHWe IKHUBOTHBIX.
Huddy3us razoB yepe3 moBepxHOCTh KieTku. KoxxkHoe apixanue. JlpixaTeabHas
noBepxHocTh. JKabGepHoe u JI€royHoe pixaHue. JIpIXaHWe TO03BOHOYHBIX
KUBOTHBIX W 4YEJIOBEKA. OBOJIOIMOHHOE YCJIOXXHEHHE CTPOCHUS JETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHass cucTeMa 4elioBeka. MexaHus3Mm
BEHTWISIUMM JIETKUX Yy MNOTUL W MJIEKONUTAIONMX. Perynsnus apIxaHus.
JlpIxaTeapbHbIe 00BEMBL.

TpaHcoOpT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI PACTCHUM.
TpancnopT BemEeCTB y XUBOTHBIX. KpoBeHOCHasi cucremMa W €€ Oprabl.
KpoBeHocHass cucrtema MO3BOHOYHBIX KHUBOTHBIX W denoBeka. Cepaile,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum KpoBooOpaiieHus. DBOIIOIMOHHBIC
YCJIOXHEHUSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI IIO3BOHOYHBIX KHWBOTHBIX.
PaGota cepana u e€ perynsuus.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwinenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyodu. Opranbl BelaesieHus. DuibTpanus,
cekperusi W 0OpaTHOE BCachIBaHHE KaK MEXaHU3Mbl padOTHl OpraHoB
BbiAeieHUs. CBsA3p TMOJOCTH TeJla C KPOBEHOCHOW W  BBIIEIUTEIbHOU
cucremMaMu. BplieneHne y ITO3BOHOYHBIX JKMBOTHBIX M 4esoBeKa. lloukw.
Crpoenue u pyHkimonupoBanue Hedpora. O6pa3zoBaHNEe MOYH Y YEIIOBEKA.

3ammuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuid M MHUCTHI MPOCTEHIIUX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1uThl. DUTOHLIUIBL.

3ammuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX HPOU3BOJIHBIE.
3amuTa opranusma ot OosiesHell. iMMmyHHas cucteMa denoBeka. KiueTouHsiii u
TYMOPAJIbHBIH UMMYHUTET. BpOXKAEHHBINM U MpUOOpEeTEHHBIN crierupuyecKuii
UMMYHHTET. Teopusi KIOHAIbHO-CeNeKTUBHOTO uMMyHuTeta (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnanurenbHble OTBETHI OpraHu3sMoB. Poiib
BPOXKIEHHOTO UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHMUIA.

Paznpaxxumocte u perynsums |y opraHusMoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PasgpaxuMocTs u peryisinus y
pacteHuii. PocToBbI€ BelleCTBA U UX 3HAUYCHUE.

HepBhas cucrema u pediektopHas peryisiuus y KUBOTHbIX. HepBHas
cucrtemMa M €€ OTHEeNbl. OJBOJIOUUOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOU



CUCTEMBI Yy >KMBOTHBIX. OTHENBI TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX.
Pednexc u pedrexropnas nyra. be3ycioBHbie U YCIOBHBIE PE(IICKCHI.

I'ymopanpHas perynsuus U SHAOKPUHHAs CUCTEMA )KMBOTHBIX U YEJIOBEKA.
Kene3pl HSHIOKPUHHOM CHUCTEMBI M KX TOPMOHBI. /[[elicTBME TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKpUHHOM cucteM. [ umnotamamo-runodusapHas
cucTema.

JdemoHncTpanumn

IToptper: W. I1. I1aBnos.

Tabnuupel 1 cxembl: «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bogopociany, «bakrepumn», «lIpocreimme», «OpraHbl HBETKOBBIX PACTEHUII»,
«CucteMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTedms»,
«CTpoeHHUE JIMCTOBOW IIACTUHKW», « TKaHM KUBOTHBIX», «CKEIET 4eIoBeKay,
«IIumeBapurensHas cuctema», «KpoBeHocHass cucreMa», «/lpixatenbHas
cucreMa», «HepBHas cucrema», «Koxa», «MplleyHas  cucremay,
«BpinenurenbHas cucremay, «OHIOKpUHHAsA cuctemay, «CTpoeHue MBIIIIbD,
«MAmmynurer», «KumeunononoctHeie»y, «CxeMa TUTaHUS  PACTEHUI»,
«KpOoBEHOCHBIE CHCTEMBI II03BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TUApPBI»,
«CtpoeHue miaHapun», « BHyTpeHHee CTpOeHHUE J0XKIEBOro YepBs», «HepBHas
cucreMa peiO», «HepBHast cucrema sArymku», «HepBHas cucrtema
npecMbIKaromuxcs», «HepBHag cucrema nrTuny», «HepBHag cucrema
MmilekonuTaoumxy», «HepBHas cucrema uenosekay, «Peduekcy.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENnapaTsl OAHOKIETOYHBIX
OpraHW3MOB, MHKpPOIpENaparsl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHX, )KUBbIE IK3EMILISIPbl KOMHATHBIX pacTeHU, repOapuu
paCTEHHH pAa3HBIX OTAEJIOB, BIAXHBIC IPENAPAThl >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUJICKIMH O€ClO3BOHOYHBIX J>KUBOTHBIX, CKEJET YeJIOBEKa,
o0opynoBaHUe [UIsl JIEMOHCTpAllMM IOYBEHHOI'O M BO3AYIIHOTO MHUTAaHUSA
pacTeHui, paculeIieHUusl Kpaxmana U OelKOB MoJ JAeicTBUeM (HepMEHTOB,
o0opynoBaHUE [UIg JEMOHCTPALlMM OIBITOB IO HM3MEPEHUIO IKU3HEHHOU
€MKOCTH JIETKHX, MEXaHW3Ma JbIXaTEIbHBIX IBH)KCHUH, MOJEIN T'OJIOBHOI'O
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHnue TkaHel pacTeHUI.

JlabopaTopHas pa6ora «/3yueHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «3yueHre opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHune 1 pa3BuTHE OPraHU3MOB



@®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojoe (BKIItoYas BEreTaTUBHOE) U
noysioBoe. Buapl 06ecnosioro pa3MHOMXKEHHA: TMOYKOBAHHE, CHOPYJISALIMS,
(parMeHTays, KIOHUPOBAHUE.

[TonoBoe pazmuHoxeHue. [lonoBeie KIeTKU, WK rameTel. Meio3. Ctaauu
Mmeno3a. [loBenenne xpomocom B Menose. KpoccuHrosep. buonormdeckuii
CMBICJI MEHO03a U MOJIOBOTO Ipolecca. Meno3 U ero MecTo B KU3HEHHOM LIMKJIIE
OpraHU3MOB.

[IpenzapoasiiieBoe paszButue. [‘ameroreHe3 y KuUBOTHBIX. IloioBbie
xene3pl. OOpa3zoBaHuME M pa3BUTHE IMOJOBBIX KieToK. CrnepMaroreses M
ooreHe3. CTpoeHHEe MOJIOBBIX KIETOK.

OmnogoTBopeHne M SMOPHOHAIBHOE pPAa3BUTHE >KUBOTHBIX. CrHoOCOObBI
OIUTIOIOTBOPEHMSI: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpUOIOTHUS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopgocenez — oOHa u3 2enasHvix npoobiem
ambpuonocuu. Konyenyus mopghocenos u moodeau mopgoeeneza. Craauu
SMOpHOTEeHe3a JKMBOTHBIX (Ha mipuMmepe Jsarymku). Jpobnenuwe. Twurmbl
npoOneHus. /lemepmunuposanmoe U HEOEPMUHUPOBAHHOe  OpobleHue.
bracmyna, muner 6nracmyn. OCOOCHHOCTH JIPOOJICHUS MIICKOIMHMTAIONIHX.
3apoabllieBble JMCTKU (TacTpynsdmusi). 3akiajika OpraHoB W TKaHeW wu3
3apOJBIIIEBBIX JINCTKOB. B3anMHOE BIMSHHME YacTel pa3BUBAIOIIETOCH
3apojbliia (AMOpUOHATBHAS UHIYKIKA). 3aKiIajKa TiaHa CTPOCHUS KUBOTHOTO
KaK pe3ynbTaT MEpPapXWUECKUX B3aUMOAECHCTBUA TIeHOB. BnusHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEJIbl.

Poct u pasButue xuBOTHBIX. IlocTamMOpuoHanbpHBIN mepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PasButHe ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. BHOJIIOrMYECKO€ 3HAYEHUE MPSIMOTrO U HENPSIMOTO
pa3BUTHUSA, UX paclpoCTpaHEHUE B npupoie. Tumbl pocta )KUBOTHBIX. DaKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. Crapenue
Y CMEpPTh KaKk OUOJIOTUYECKUE MPOLIECCHI.

PasmHuoxxenue u pasButue pacteHuil. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM MHKiIe pacTeHnii. OOpa3oBaHue cmop B Tpolecce Meio3sa.
I'amerorenes y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J[BOifHOE OIJIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CEMEHH.

MexaHu3MBbI pETyJIsIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toprpetsr: C. I'. HaBammn, X. [IIneman.



Tabmuipl u cxembl: «BereratnBHOe pazMHOXeHUe», «Tumbl OGecrnonoro
pa3sMHOXEHUS», «Pa3zMHOXkEHHE XIaMHUIOMOHAAb, «Pa3MHOKEHUE IBIJIEHBI»,
«PasMHOXeHue  ruapel», «Meno3», «Xpomocombl»,  «l'ameToreHes,
«CTpoeHHe SAUIEKIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTAaJIUH OHTOTCHE3A,
«lIpsmoe m Hemnpsmoe pasButue», «Pa3BuTue MalWcKoOro xyka», «PasButue
capanun», «Pa3Buthe nArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHHE CEeMsSH OJHOAOJIBHBIX M JIBYJOJbHBIX PACTCHUI,
«KV3HEHHBI 1LHUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LUKI MXay,
«OKW3HEHHBIN MUK NAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOII, MUKpOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIeNb «I MK pa3BUTHUS JIATYIIKW.

JlaGoparopHass pabGora «l3ydyeHue CTpOECHHMSI TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsBIE€HHE MPU3HAKOB CXOJACTBA 3aPOJABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHas padora «CTpoeHHME OpPraHOB Pa3MHOXKEHHS BBICIIUX
pacTeHun».

Tema 11. I'eHeTKa — HayKa O HACJEACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHu3MoB

Hcropusi craHOBIICHHS W Pa3BUTHUS TEHETUKM Kak Haykh. PaGoter I
Menpnens, I'. ne ®pusza, T. Moprana. Poib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Kombriora, H. U. BaBunosa, A. H. beno3epckoro, I'.
J. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TIOHATUA U  CHMBOJIBL. ['OMOJIOTMYHBIE
XpPOMOCOMBI, AJUICJIBHBIE T'€HBI, aJIbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA U
PEIECCUBHBIN MPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (erotun. OCHOBHBIE METOJBI TEHETHKHU: THOPUIOIOTHYECKH,
LUTOJIOTUYECKUIN, MOJICKYJISIPHO-T€HETUYECKU .

JdemoHcTpanumn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmutel 1 cxembl: «MeToabl TEHETHUKNY, «CXEeMBbI CKPEIITUBAHUS.

JlabopaTopHass padora «/[po3opmima Kak OOBEKT TEHETHYCCKUX

HCCIIEIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemupanue. IlepBbiii 3akoH MeHnenss — 3aKoOH

eauHooOpaszusi rUuOpUIOB MEepBOro mnokosieHus. I[IlpaBuino AOMUHUpOBaAHUS.



Bropon 3akoH Menaensa — 3aKOH pacuieIuieHus Npu3HakoB. Llutomornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ umore3a 4ucToThl rameT.

AHanu3upyomnee CKpellUBaHHUE. [IpomexxyTouHbIM XapaxkTep
HacJienoBaHus. PaciienieHue Npu3HakoB IIPU HEMOJHOM JOMUHHUPOBAHUH.
HuruOpuaHoe ckpemuBanue. Tpertud 3akoH MeHaens — 3aKoH

HE3aBUCMMOTO  HACJIEIOBaHUsS  NpPU3HAKOB.  [lUTOnmormyeckue  OCHOBBI
JTUTUOPUIHOTO CKPEITUBAHMUS.

CueruieHHOe  HacieioBaHue mnpuszHakoB. PaGoret T. Moprana.
CuenneHHoe HacJeJOBAHUE T'€HOB, HApYILICHUE CIEIJICHUS MEX]y T'€HaMH.
XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHU3M OMPENEICHUS 1M0Ja. AyTOCOMBI
U TI0JIOBBIE  XPOMOCOMBI. ['OMOramMeTHbIi UM  TIeTepOraMeTHbIA  TOJI.
I'eHeTnyeckass CTpyKTypa TOJIOBBIX XpoMocoM. HacnenoBanue NpU3HAKOB,
CLICTUICHHBIX C TIOJIOM.

l'enotun kak 1enocTHass cucrtema. llneloTponuss — MHOXKECTBEHHOE
JIeUCTBUE TeHa. MHOXKECTBEHHBbIM ajuiesin3M. B3amMoJiencTBUEe HEaJlIeIbHBIX
reHoB. KoMmmiementapaocts. Dnucras. [Tonumepusi.

['eHeTnyecknil KOHTPOJIb PAa3BUTHSL PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a
Takke (U3MOJOTUYECKUX MPOIECCOB, MOBEACHHUS W KOTHUTHUBHBIX (DYHKIIMIA.
['eneTnueckrie MeXaHU3Mbl CHUMOHMOTEHE3a, MEXaHM3Mbl B3aMMOJIECHCTBUSA
«XO3MH — Tapa3suT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdecKue acreKThl
KOHTPOJISI U U3MEHEHHUs HAClIeICTBEHHON MH(OPMAIINU B MOKOJEHUSX KIETOK U
OpPraHu3MOB.

JdeMoHCTpamuu

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

Tabmumer u cxembl: «llepBblii W BTOpOW 3akoHbI Menuens», «Tpetuit
3akoOH  Mennens», «AHAIM3UPYIOLIEE  CKPEIIUBAHUEY, «Hemnomuoe
JTOMHUHHpOBaHUE», «CIIETNIEHHOE HACleIOBaHWE NPHU3HAKOB Y JPO30(HUIBI»,
«l'enetuka moma», «Kapumotunm denmoBeka», «Kapuotum apo30QuIIb»,
«Kapuotun nTuip», «MHOXECTBEHHBIN aenu3sm», «BzaumonaencTBue
TE€HOBY.

O6opynoBanue: MOJENb [JIs JEMOHCTpAIlMM 3aKOHOB €IMHOOOpa3ms
rUOpUIOB TIEPBOTO TOKOJCHHS W PACHICTUICHHWS] TPHU3HAKOB, MOJETh IS
JEMOHCTPAlMH 3aKOHA HE3aBUCHMOTO HACJIEAOBAHUS MPU3HAKOB, MOJECNb JJIS
JEMOHCTPALMU CLEIJICHHOTO HACJIEIOBaHUs MTPU3HAKOB, CBETOBOM MHMKPOCKOII,
MHUKporpenapar: «JIpo3odumnay.

IIpakTnueckass padora «U3ydyeHue pe3ylbTaTOB MOHOTUOPUIHOTO
CKpEIIMBaHUS Y APO30(PUIBDY.



IIpakTnueckas padora «M3yueHue pe3yabTaToB AUTHOPUAHOIO
CKpEIIMBAHUS y IPO30(PHUIBD».

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoruna u cpeapl npu (GopMUpoBaHUU (EHOTHIA.
N3meHunBOCTh mNpu3HAKoB. KadecTBEHHBIE W KOJMYECTBEHHBIE MPU3HAKH.
Buapl n”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.

MoaudukauruonHass HM3MEHYMBOCTb. Poiib cpeasl B (hOpMHUpPOBaHUU
MOIU(PUKALUOHHOM U3MEHYHUBOCTHU. Hopma peaxkuuu IIPU3HAKA.
Bapuanumonnsiii psia u BapuanuonHas kpuas (B. Horanncen). CaoiicTBa
MOIU(PUKAIUOHHON U3MEHYMBOCTH.

I'eHoTunMueckas HU3MCHYHMBOCTD. CBoiicTBa T€HOTUITMYECKOU
N3MCHYMUBOCTH. BI/II[BI FCHOTUIIMYECKON HM3MEHUYMBOCTHU: KOM6I/IHaTI/IBHa$I,
MYyTallUOHHA.

KombOunaTuBHas M3MEHYMBOCTh. Mei03 M TI0JIOBOM MPOIECC — OCHOBA
KOMOMHATUBHONM W3MEHYMBOCTH. POJIb KOMOMHATUBHONM W3MEHUYMBOCTH B
CO3/IJaHUM TeHETUUECKOTO Pa3HO00pa3us B Ipejiesiax OJHOTO BHIA.

MyTanmoHHass U3MEHYMBOCTh. BUabl MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE MW MHIAYUHMPOBAHHBIE MyTauuu. SaepHbie W
nurToriasMatuyeckue myrtanuu. CoMaTHyeckue W TO0JOBbIE  MYTAIlUHU.
[IprunHbBl BOBHUKHOBEHUSI MyTallMid. MyTareHbl U UX BIMSHUE HAa OPTraHU3MBI.
3aKOHOMEPHOCTH MYTALIMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HaclyencTBeHHo n3menunBocty (H.W. BaBuio). BuesnepHas n3MEeHYUBOCTh U
HACJICJICTBEHHOCTb.

Dnueenemuxa u 5SNUSEHOMUKA, POb INUCECHEMUYECKUX (DaKmopos 6
HACIe008aHUU U UBMEHYUBOCIU (EeHOMUNUYECKUX NPUSHAKOS ) OPCAHUIMOS.

JdeMoHCcTpamuun

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

Tabmumper w  cxemsl: «Buapl wm3aMeHUmBOCTHY, «MoaudukanrmoHHAsS

H3MEHYHUBOCTHY, «KombOuHaTuBHas W3MEHYHUBOCTDY, «Meiio3»,
«OmnomorBopeHue», «l'eHeTmdeckne 3a0oJieBaHUS  YejoBeKa», «Buasl
MYTaLumn.

O6opynoBaHue: KUBbIE U TepOapHBIC YK3EMIUIPHl KOMHATHBIX PACTEHUH,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKANMOHHON W3MEHUYMBOCTU. [locTpoeHHMe BapWaIMOHHOTO psna W
BAPUALIMOHHON KPUBON».

IIpakTuueckas padora «Myrtauuu y J1po3odusibl (Ha TOTOBBIX
MHUKpOIIpenapaTax)y.



Tema 14. I'eHeTnka yejioBeKa

Kapuorun yenoseka. MexayHapoiHasi mporpaMma HUCCIEA0BaHUS T€HOMA
YyejaoBeKa. MeTonbl HW3y4YeHUs TEHETUKU 4YEJIOBEKAa: TE€HEAJIOTHYECKH,
OJIM3HEIIOBBIN, LIUTOr€HETUYECCKU, MOMYJIIHUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE ONpEAECICHUE FeHOTHUIIA;
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YKCJIE C TOMOIIBIO
[111P-ananmu3a. HacneacTtBennble 3abojieBaHusl  4deloBeka. [ eHHBIE W
XPOMOCOMHBIE OoJIC3HM  YCIOBEKA. bonesnm ¢ HaciaeACTBEHHOMU
PEAPACIION0KEHHOCTBIO. 3HayeHHue MEIMIIMHCKOM TeHETUKH B
PEIOTBPAIICHUN U JICYCHUU N'eHEeTUYeCKuX 3a00JieBaHMi yenoBeka. Menuko-
FeHETHYCCKOE KOHCYJIbTUPOBAHUE. CTBOIOBBIC KJICTKH. ITonsTue
«TEHETHYECKOTO Tpy3a». OTUYECKHE acCHeKThl HCCIEIOBaHUM B 00JIacTH
pEaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne (HakTOphl MOBBINICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecCKOMy W XUMHUYECKOMY  3arpsi3HEHUIO  OKPYXKAroIIeH  Cpejbl.
I'eneTnyeckas mpeapacnoioKEHHOCTh YET0BEKa K MaTOJIOTUSIM.

JdemoHcTpanumn

Tabmuipe! u cxembl: «KapruoTurl yenoBekay, «MeToibl U3yUYeHHS] TeHETUKHU
yeJioBekay, «I eHeTnueckue 3a00JI€BaHUS YSTOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Cestekuusi OpraHusMoB

JloMecTukamus U CEJIEeKUMs. 3apOKJICHUE CEJCKIUH U JIOMECTUKAIWH.
VYyenne H. W. BaBunoBa o LleHTpax NpOUCXOXKIEHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Poib cenexkiuu B CO3JaHUU COPTOB PACTEHUN W MOPOJI
KUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TI'OMOJOTHYECKHX pPSAO0B B
HacienacTBeHHONM wm3MeHumBocTd H. . BaBuioBa, ero 3HadyeHue id
CEJICKITMOHHON PabOTHI.

Mertoasl cenekuMOHHOW paboThl. MCKyCCTBEHHBIH OTOOpP: MacCOBBIM U
WHIUBUYaJbHBIM.  OJTambl  KOMOWMHAIIMOHHOM  cenekuuu.  VcmbpiTaHue
Mpou3BoUTENIeH 10 MOTOMCTBY. OTOOp IO TEHOTHITY C ITOMOIIBIO OIICHKH
¢dbeHnoTHma mMOTOMCTBa M OTOOP O TEHOTUITY ¢ momoIbio aHammza J{HK.

NckyccTBeHHBIM  MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguaimoHHbIli YW XHUMHWYECKMHW MYyTareHe3 KakK HWCTOYHHUK MYTalul y
KYJbTYPHBIX (pOpM OpraHu3MoB. Vcmonbp30BaHHE TEHOMHOTO PEIaKTHPOBAHUS
1 MeTos10B pekoMOnHaHTHBIX JIHK a5 monydeHus ucxoaHoro matepuaia Jijis
CEJICKIIHM.

[Tomyuenue MMOJIUTIJIOUIOB. BuyTtpuBugoBas TUOpUIM3AIINSL.
biu3kopoacTBeHHOE — CKpeliuBaHue, WM HWHOpuauHr. HeponacTBeHHOE



CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3oBaHue
reteposuca B cenekiuu. Otaanénnas rudbpuauzanus. [Ipeononenue Oecrionus
MEXBHUJIOBBIX TUOPUIOB. JIOCTHMIXKEHHUSI CEJIeKIMU PACTEHUN U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX pOAWYEH ISl CO3JaHUs HOBBIX COPTOB U THOpPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIO0BBIX
HCUBOMHBIX 6 YEAX YIYYULeHUS CYUeCmBYIoWuUx U CO30aHUsi HOBbIX NOpPOO,
JUHULL U KpPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008aHUL, NePed0sbiX udel U NepCneKmMuUGHbIX MeXHON0UU.

JdemoHncTpanumn

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

Tabmumelr u  cxembl: «lleHTpbl TPOUCXOXKIEHUS W MHOr00Opasus
KyJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHUX PSIJ0B B HACJIEIACTBEHHOM
U3MEHYUBOCTHY», «MeToasl cenekmun», «OtrnanéHHas TUOPHAN3ALNI,
«MyTtarenes».

JlabopaTtopHas pabora «l3yueHHe COpPTOB KyJIbTYPHBIX pPACTECHUH U
NOPOJ JOMAITHUX JKUBOTHBIX.

JlaGopaTropHasi padora «3ydueHre METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHUXKECHHSI CEJICKIIMU PACTEHUU U
KUBOTHBIX  (Ha  CEJIEKUUMOHHYIO  CTaHIIMIO, IieMeHHylo  (epmy,
COPTOUCIIBITATENbHBI YYaCTOK, B TEIUIMYHOE XO34MCTBO, B Ja0OpPAaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buorexHon0rus 1 CHHTeTHYECKasi OMOJIOTUsl

OOBEKTHI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBIC M TKAHEBBIC
KYJBTYpbl, =~ MHUKPOOPraHM3Mbl, = HMX  XapakTEpUCTHKA.  [paauliMOHHasA
OuoTexHoJorusA: XjeOonedeHnue, TMOayuYeHHEe KHUCIOMOJIOUYHBIX TPOIYKTOB,
BUHOJeNnUEe. Mukpoouonornueckuii cuHte3. OOBEKTbl MUKPOOMOIOTHYECKHX
TexHosiorui. [Ipon3BoacTBO OenKka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TeXHOJOTUH M MHCTPYMEHTOB II€JEHANPABICHHOIO M3MEHEHUS
U KOHCTPYUPOBAaHHS TE€HOMOB C LEJIbI0 IMOJIY4YEHUS OPraHU3MOB H HX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHECS B IPUPOJIE€ OMOCUHTETHUYECKUE
My TH.

Knerounast naxxenepusa. MeToabl KyJbTypbl KIIETOK U TKAHEH PACTEHHUN U
KUBOTHBIX. KpuobGanku. ComaTtudeckas ruOpUIAM3aMS W COMATUYECKUU



sMOpuorene3. Vcnonb3oBaHUE TAaIUIOW0B B CEJICKIMU pacTeHui. [lonyuenue
MOHOKIOHAIbHBIX anmumeil. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOIUKNOHANbHBIX aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHcTpyKIMa — AMUEKIETOK U KIOHUPOBAaHHWE  JKUBOTHBIX. Meron
TPAHCIUIAHTALUU SIACP KIETOK. 1exHonocuu 0300posieHus, Kyibmueuposarus u
MUKPOKIIOHAIbHO20 PA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbIMYD.

XpoOMOCOMHasi U Te€HHas WHXeHepus. VCKyCCTBEHHBI CHUHTE3 I€Ha U
koHCTpyupoBanue  pexomOuHanTHeix JHK.  Cosdanue  mpanceennuix
opecanu3mos. JIOCTMIKEHUST W  IIepCHEKTUBBl XPOMOCOMHOW H TI'€HHOWU
UHXEHEpUU. DKOJIOTHUECKUE U 3TUYECKHUE MPOOJIEMbl TeHHON UHKEHEPUH.

Menuuunckue OuorexHonorud. IloctreHomHas uudpoBas MeAUIMHA.
[MIIP-nuarnoctrka. MeTaOOJIOMHBIM aHAIW3, TEHOLICHTPUUECKUN aHaIu3
[IPOTEOMa YEJIOBEKA Il OLIEHKM COCTOSIHUSA €ro 310poBbs. Mcmosib3oBanue
CTBOJIOBBIX KJeTOK. TapretHas tepanus paka. 3D-OuoumxeHepus yis
pa3paboTKu (yHIAMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3JaHus
KOMIUIEKCHBIX TKaHEW COYETaHWEM TEXHOJIOTUN TPEXMEPHOr0 OMONPUHTUHTA U
ckaddonauHra s pelieHus 3a1a4 MepcoHaIu3uPOBAaHHON MEIUIIMHBI.

Coznanve BEKTOPHBIX BaKIIMH C IEJIbI0 0OecTieueHuss KOMOMHUPOBAHHOMN
3amuThl oT Bo30ynureneit OPBU, ycTaHoBieHre MOJNEKYISIPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-cogepskamux  BuUpycOB, BBI3BIBAIOIIUX  0CO00
oIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuu

Tabmumer  u  cxembl:  «lMcmomb30BaHME ~ MUKPOOPTraHM3MOB B
OPOMBILIJIEHHOM  MOpOoU3BOACTBE», «Kierounas wuHxeHepusi», «l['eHHas
UHKEHEPUS.

JlabopaTopHas padora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHUNY.

IIpakTnueckas padora «llomyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buorexHomorus — BaKHEWINas MNPOU3BOJAUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOIUOHHBIX NMpeACTABIEHUN B
OuoJioruu

OpomonmonHas teopuss Y. JlapBuna. IlpeAnochliKM BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.



JIBwxymue cuibl  dBomonuu  BugoB 1no Y.  JlapBuHy (BbICOKas
WHTEHCUBHOCTh Pa3MHOXKEHMSI OpPraHU3MOB, HACJIEACTBEHHAsT W3MEHUUBOCT,
O6opb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmnenue cuntetnueckoil teopuu sBomonuu (CTI). HelirpanbHas
Teopuss dBoitouud. COBpEMEHHasl HBOJIIOIMOHHAS Ouonorus. 3HauYeHHE
ABOJIIOIIMOHHONW TeOopuu B (HOPMUPOBAHUM E€CTECTBEHHO-HAYUYHOU KapPTUHBI
MHUpa.

JdemMoHcTpanumn

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
KroBbe, Y. Hapsun, C. C. UerBepukos, . 1. IlImansraysen, [x. Xonaein, /.
K. benses.

Tabmumper u cxembl: «Cucrema >xuBoit mnpupoasl (mo K. Jlunnaero)y,
«JlectHuna >xuBbIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUpPOBaHUS
IpUCTIOCOOJIEHU Yy pacTeHui M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyta nyremecrsus Y. [apsunay», «Haxonku Y. [lapBuna», «Popmsl
O0opb0ObI  3a  cymecTtBoBaHue», «llopoasl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opM KamycThl», «Ilopoabl moMamHuX >KUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAoB (mo Y. Japsuny)», «Cxema COOTHOIIEHUS
JOBIKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIEC TMOJIOKEHUSI CUHTETUYECKOW TEOpUHU
SBOTIOLIMM.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[lonynsiuus Kak »dieMeHTapHas eauHuna -sBoitound. COBpEMEHHbIE
METOJIbI OIICHKM T€HETHYECKOTr0 pPa3zHooOpa3usi M CTPYKTYPHI TOMYJISIIHMA.
N3menenne reHodoHIAa TOMYJISIMUA KaK dJEMEHTapHOE SBOJIOIMOHHOE
sBJIICHUE. 3aKOH TeHeTndYeckoro papHoBecus JIx. Xapau, B. BaiinOGepra.

DOneMeHTapHbIe (aKTOPbl (ABMIKYIIUE CHJIBI) IBOJIONHMH. MyTalmOHHBIN
mpouecc. KomOmHaTHBHAsT W3MEHYMBOCTH. JIpei) TreHoB — ciiydaiiHbie
HEHAIpPaBJICHHBIC WM3MEHEHUS 4YacTOT ajulesied B Tomyisnuax. OQdekt
ocHoBatens. Idppexm Oymoiiounozo eopaviuka. CHUdCEHUE 2eHemUYecKo2o
pasnoobpasus: npudunsl u creocmsus. Ilposesnenue aghghexma opeiigha 2enos 6
bonvuux u  manvix nonyaayusx. Mwurpanuu. V30U MOMYJISIAN:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Oroorndeckas (Pempo yKTHBHAS).

EctectBennsbiii otO0p — HampaBistommii ¢gakrtop sBomoruu. Dopmbr
€CTECTBEHHOT0 O0TOOpa: JBWXKYIIUA, CTaOUIM3UPYIOMINM, pa3pblBaIOIIHIA
(mu3pyntuBHbIi). [lonoBoit 0T00p. Bo3HHMKHOBEHUE M 3BOJIOLMS COLUATBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco06ieHHOCT, OpPraHU3MOB KaK pe3yJbTaT MHUKPOIBOIIOLMU.
Bo3nukHoBeHune  mpucnocoOiieHuit 'y  opranu3MoB.  Apomopdo3bl U



AIMOaJalTalliy. ITpumepsl MPUCTIOCOOICHUI y OpPraHU3MOB:
Mopdooruyeckre, (QU3NOIOTHYECKUE, OUOXMMHUYECKHE, TOBEACHUYECKUE.
OTHOCHUTENBHOCTh TPUCIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT
MUKpPO3BOIIOIUHU. M3o0msuus — kitoueBoil gakrop BupooOpa3zoBanud. [lytu u
CrocoObl BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduyeckoe),
CUMIIATPUUECKOE  (IKOJOTMYECKOE), «MTHOBEHHOE»  (MOJMILUIOMAN3ALNS,
rubpuan3anus). JmuTeasHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponbp 3BomonMOHHONW OuoNOrMM B pa3pabOTKE Hay4dHbBIX METOOB
coxpaHeHus: 6uopa3zHooOpa3usi. MUKPOIBOIIONUS U KOIBOJIOLMS Mapa3uToB U
ux xo03s1eB. MexaHu3aMbl (HOPMHUPOBAHUS YCTOMUYMBOCTH K QHTUOMOTHKAM U
criocoObl OOPHOBI C HEH.

JdemoHcTpanumn

[Toptpetsl: C. C. YeTBepukos, 3. Maliip.

Tabnuupel u cxembl: «MyTallMOHHAsT U3MEHUYUBOCThHY», «llomynsnnonnas
CTpyKTypa Buaa», «Cxema TIposBIeHHs 3akoHa Xapau—BaiinOepray,
«/IBwxxymue Cuiibl 3BONIOUUNY», «IDKOJOTUYECKas M3OJSIUS TMOMYJISIUi
ceBaHCKON (hopenm», «I'eorpadudeckast 30K JTUCTBEHHUIIBI CHOMPCKON U
JUCTBEHHUIIBI aypckoit», «IlomyisairoHHbIE BOJHBI YUCIEHHOCTH XHUIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTeCTBEHHOro oTdopay, «Dopmbl GopbObI 3a
cyliecTBoBanue», «UHaycTpuanbHblii MenaHu3M», <«OKUBbIE HCKOIMAEMBIE»,
«ITokpoBUTETBCTBEHHA OKpacka »XUBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «®Dusmonmornueckue  agantanuu»,  «lIpucrnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-IBOMHUKNY,
«Ctpyktypa BHma B mpupone»,  «CmocoObl  BHA000pa30BaHUS»,
«["eorpaduyeckoe BUI000pa30BaHue TPEX BUJIOB JAHJBIIIC,
«IKOJOrM4eCcKoe BUA000pa30BaHUE BUJIOB CUHUID, «llonUIionpl pacTeHuii»,
«KanycTHO-peieUHbI THOPUIY.

O6opynoBanue: repbapuy pacTeHH, KOJUICKIIMM HACEKOMBIX, dydela
NTULl U 3BEpEl C MPUMEpPAMHU PA3IMYHBIX MPUCHOCOOIEHUMN, dyyena NTULl U
3BEpeil pa3HbIX BUJIOB, repOapuu pacTeHUN OJMU3KUX BUJIIOB, 0OpPA30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas pa6ora «BbisiBIeHHE M3MEHUMBOCTH Yy OCOO€ OJHOTO
BHUJIY.

JlabopaTtopHass paGora «lIpucmocoOieHUs OpraHu3MOB H  HUX
OTHOCHUTEJbHAS LIEJIECO00Pa3HOCTD.



JlabopaTtopnas padora «CpaBHeHHE BHJIOB MO MOP(}OIOrHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Meroapl u3ydeHHUsT MAaKpPOABOJIOLMU. [lalIeOHTOIOrMYECKHUE METObI
u3ydeHus: sBoiouuu. Ilepexognsie (opMbl U (UIOTEHETHYECKUE PSJIbI
OpraHU3MOB.

buoreorpaguueckue meroasl uyueHnus s3Boionuu. CpaBHeHUE (Piiopsl U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Bujabi-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUYECKHE U CPAaBHUTEIBbHO-MOP(OJOTUYECKUE  METObI
U3Y4YEeHHs] HBOJIIOIMU. ['eHeTHueckre MeXaHW3Mbl 3BOJIOIMH OHTOreHe3a U
MOSIBJICHHSI SBOJIOLMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE U aHAJOTUYHbBIE
opranbl. PyaumenTapHble OopraHbl U aTaBU3Mbl. MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  M3YyYEHHS  DBOJIOLHUU.
['omonoruunsie reHbl. COBpEeMEHHbIE METObI MOCTPOCHUS (PUIIOreHETHYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallMX U HBOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYuULl. HeobOpatumocTs SBOJIOLINH. AnantuBHas paguanus.
HepaBHOMEPHOCTH TEMIIOB SBOITIOLIMH.
JdeMoHCcTpanuu
[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkeb.
Ta0muuel u CXEMBI: «DuroreHeTHUECKUM pan JIOTIIAIN,

«Apxeontepukcy, «3Bepo3yobie smepb», «Creromedans», «Punnoduts,
«CemeHHBIE MAaNOpPOTHUKWY», «buoreorpaguueckue 30HBI 3eminy, «/peid
KOHTHHEHTOBY», «Penmukto», «HauanpHble cTaauu 3MOPUOHANBHOTO Pa3BUTHSA
MMO3BOHOYHBIX KMBOTHBIX», «['OMOJIOTMYHBIE ¥ AaHAJOTUYHBIE OpPraHbl»,
«PynumeHTsI», «ATaBU3MBIY, «XpPOMOCOMHBIE HAOOpPHl  dYelOBEKa W
muMIIan3e», «l'JaBHble HaAMpaBlIEHUs ABOIOLHUNY, «OOIIHe 3aKOHOMEPHOCTH
ABOTIOLIMM.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe KU3HU HA 3emJie

Hayunble rumote3bl mpoucxoxkaeHusi *Ku3HU Ha 3emse. AOWoreHes u
nancnepmusi.  JloHayuHble — OPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeanmonusM). ['unmore3a MNOCTOSIHHOTO CaMO3apOXKACHUS JKU3HU U €€



onposepxkeHne onbitamu @D, Pemu, JI. Cnamwranmanum, JI.  Ilactepa.
[IpoucxoxaeHue >Ku3Hu U aCTPOOUOJIOTHSI.

OcHOBHBIE  JTambl ~ HEOpraHu4yeckod  sBomounu.  [lmaHerapHas
(reomoruyeckas) JBOJIONHUA. XHUMHUUYECKass HSBOMIONMSA. AOHOTCHHBIM CHHTE3
OpraHn4yecKkux BemecTB n3 Heopranudeckux. OmbiT C. Mumiepa u I'. HOpu.
O6pazoBanue noauMepoB u3 MoHoMmepoB. KoamepBatHas rumoresa A. .
OmnapuHa, rumnote3a mnepBuuHoro OynboHa JIk. XonjgeiHa, reHeTuueckas
runote3a . Mémnepa. Pubosumbr (T. Uek) u rumoreza «vmupa PHK» V.
I'unbGepra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Uctopust 3emnm u metonpl €€ uszyyeHus. VckomaeMble OpraHHYeCcKHe
octatku. ['eoxpononoruss m e€ Meroabl. OTHocuTenbHass W aOCONIOTHas
rE€OXPOHOJIOTHS. ['€0XpOHOIOrNY€ecKas IIKaia: 30Hbl, 3pbl, IEPUOBI, JITOXH.

HauanbHble 3Tanbl opraHudeckoi sBotonuu. llosiBieHue W 3BOIIOIUA
NEPBBIX KIETOK. DBOIONUS MeTaboan3Ma. BO3HUKHOBEHNE MEPBBIX YKOCUCTEM.
CoBpeMeHHBIE MHUKPOOHBIE OHWOIUIEHKM KakK aHajor IMEepBBIX Ha 3emiie
coobmiectB. CTpoMaTonuThl. [IpokapruoThl U 3yKapHOTHI.

[TpoucxoxaeHue AYKapuoT (cumbuoreHes). DBOJIIOLIMOHHOE
IPOUCXOKAEHUE BHUPYCOB. [IpOMCXOKIEHHE MHOTOKIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl HBOJIIOIUHN BHICHIUX pacTeHuil. OCHOBHBIE apoMOp(}O3bl
pactennii. Beixoxg pacreHuit Ha cymy. [losiBiieHHWE CIIOPOBBIX pPacTeHUU U
3aBoeBaHHe MMM cymHd. CeMeHHble pacTeHus. lIpomcxokieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE ATambl BOJIONUU KUBOTHOTO Mupa. OCHOBHbBIE apoMOp(]o3bI
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — OSBICHUE COBPEMEHHBIX
tunioB. IlepBble XOpaoBble KUBOTHbIE. JKu3Hb B BOAE. OBOJIOLHUS
mo3BOHOYHBIX. [Ipoucxoxaenne ambubuii u pentunuid. [Ipoucxoxnenue
MJICKONIMTAIONUX © mTull. [IpuHOun kKaoueBoro apomopdosza. OcBoeHHe
0€CTI03BOHOYHBIMH M TIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3emile MO 3paM U NEpHOJaM: apxeil, MpoTepo3oil,
Majgeo30i, Me3030M, KaifHo30M. OOmas xapakTepucTHKa KiuMaTa W
reoJiorunueckux mnpoueccoB. [losBieHne U pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrrneobpa3oBaHue: €ero yCIOBUS U BIMSHUE HA Ta30BBIM COCTAB aTMOCHEPHI.

MaccoBbie BEIMUpaHUs — YKOJOTHMUECKHE KPU3UCHI Tpouioro. [lpuunnsl
U CIIEICTBUSL MAcCOBbIX BbIMHpaHUil. COBPEMEHHBIA IKOJIOTUUYECKUN KPU3HC,
ero ocooennoctu. [Ipobiema coxpanenusi OnopazHooOpazust Ha 3emiie.

CoBpemeHHas cucteMa opranndeckoro mupa. [lpunuuns! kinaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.



JdemoHcTpanuun

Ioptpersr: @. Penn, JI. Cnamnanuann, JI. ITactep, . . Meunukos, A.
N. Onapun, [dx. Xongeiin, I'. Ménnep, C. Muutep, I'. FOpu.

Tabmuipl u cxembl: «Cxema onbitTa @. Penuy», «Cxema onwita JI. Tlactepa
[0 W3YYEHHIO CaMO3apoXKIeHHs xku3Hu», «Cxema ombita C. Mwumepa, I
IOpu», «JT1ansl HEOPraHMYECKON IBOTIOLNNY, «]'€OXPOHOIOTHYECKas LKA,
«HauvanpHple STanbl OpraHuyeckod HBoimonuu», «Cxema 00pa3oBaHUS
yKapuoT MyTéM cumobuoreHesa», «Cucrema >XKUBOM TpuUpoabl», «CTpoeHue
BUpYyca», «ApoMopdo3bl pacteHuil», «PuHHOPUTHY, «OIHOKIETOYHBIE
BOAOpOCHN», «MHOIOKIETOUHBIE BOAOpociHn», «Mxu», «llanopoTHUKNY,
«l'onocemenHple pacTeHus», «Opranbl IBETKOBBIX pacTeHHi», «Cxema
pPa3BUTHs KUBOTHOTO MHpa», «ApomMopdo3bl KHUBOTHBIX», «lIpocreifmiuey,
«Kumeunononoctusie», «llnockue uepBu», «YUneHucronorue», «PriOb,
«3eMHOBOnIHBIE», «lIpecmbikarommecs», «IITuipy, «MIEKONUTAIOIIKEY,
«Pa3BuTHE KU3HU B apXEUCKOU 3pe», «Pa3BuTHE XU3HU B IPOTEPO30UCKOU
ape», «Pa3zBuTme KU3HM B IANEO30MCKOM dpe», «Pa3Burve KU3HU B
ME3030iCKON 3pey», «Pa3BuThe XKU3HU B KailHO30#CKOW 3pe», «CoBpeMeHHas
CHUCTEMA OPTaHUYECKOI'O MUPAY.

O6opynoBanue: repbapu pAaCTEHUN Pa3IUYHBIX OTAENOB, KOJUIEKIUU
HAaCEKOMBIX, BIJIAXKHBIE TMIpENapaTbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUIEKLIUHM WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Uydesla NTUL U
3BEpell, KOJUIEKIMH OKAaMEHEJIOCTEH, TMIOJE3HBIX HCKOMAEMBIX, MYJISKU
OpraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryaabnasa gabopatopHas padora «MojaenupoBaHUE OIBITOB
Mumiepa—tOpu 1o  U3y4eHHI0O a0MOTEHHOTO CHHTE3a OpPraHUYECKUX
COCIMHEHUH B MIEPBUYHOM aTMOchepe.

JlaGopaTtopHasi pabora «l/3ydyeHue u OomucaHUE HCKOIMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTuueckas padora «lI3ydyenne ocOOEHHOCTEH CTPOEHUS pPACTEHUU
Pa3HBIX OTAEIIOBY.

IIpakTuueckas  padora  «/3yueHne  OCOOEHHOCTEH  CTPOCHHUS
ITO3BOHOYHBIX JKMBOTHBIX).

Tema S. IIpoucxoxkaeHue yeji0BeKa — AaHTPOIOreHe3

Paznens! u 3amaun aHTponosiorui. MeToibl aHTPOIOJIOTHH.

CraHOoBJIEHUE MPEACTABICHUNA O MPOUCXOXKIECHUY YeJIoBeKa. Peaurnozueie
B033peHHsI. COBPEMEHHBIE HAYUYHbIE TEOPHUU.

CxoxncTBo uyenoBeka ¢ JKMBOTHBIMM. (CHCTEMAaTHYECKOE ITOJIOKEHHE
yenoBeka. CBHIETENbCTBA CXOACTBA YEJIOBEKA C KUBOTHBIMHU: CPABHUTEIIBHO-



MopGoIOTHYECKHE, AMOPHUOJIOTUYECKHE, bU3M0JI0ro-0MOXUMUYECKHE,
noBeAeHueckne. OTIMYMS YeIOBEKa OT JKUBOTHBIX. [IpsiMoxoxzaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM
CUTHAJIbHOU CUCTEMBI.

JBuwxymume  cuibl  (GakTopel) — aHTPOIOreHe3a:  OMOJOTrHYECKHE,
couuanbHble. COOTHOILIEHHE OMOJOTMYECKMX M COLUAJIbHBIX (PAKTOPOB B

aHTpOIIOTeHE3eE.
OcHoOBHBIE CTaaUU aHTpOTIOTeHe3a. PaHHME YenoBekooOpa3Hbie 00e3bsHbI
(TIpOKOHCYJIBI) M paHHUE TOHTHUIBI — OOIUE MPEIKH YeJIOBEKOOOPa3HBIX

00€3bsiH U JIIOJIeH. ABCTpPaJIONUTEKH — JIBYHOTHE NpelKu itofed. Yemosek
yMENbIN, MEPBbIE HU3TOTOBJICHUS OpYyIuil Tpyaa. UeaoBek NpAMOXOIAIINN U
NepBbIA BBIXOA Jroe 3a mpenensl Adppuxu. YenoBek reiiaenbOeprckuii —
oOIIMif TIPEeIOK HEAaHJIEPTAIbLCKOT0 YEeJIOBEKa U 4eJoBeKa pazymMHOro. YUenoBek
HEAHJCPTAIBCKUN KaK BHJ JIIOJEH XOJOJHOIO Kinmara. YeloBeK pa3yMHbIN
COBPEMEHHOI'0 THMA, JCHHUCOBCKHI YEJIOBEK, OCBOCHHUE KOHTHUHEHTOB 3a
npeaenamu Adpuku. [laneorenerrka u najeoreHoMUKa.

DBOJIIOIUSI COBPEMEHHOTO YelIoBeKa. EcTecTBeHHBINM 0TOOP B MOMYJIAIUAX
yesioBeKa. MyTalmoHHbIN mporiecc ¥ nogumopdusm. [lonmynsimoHHbIe BOJIHBI,
npeid reHoB, Murpaius u «3Qp¢heKkT oCHOBATENS B MOMYJISIUSIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pacel. IloHatne o pace. boisbiume pacel: eBporieouaHas
(eBpasmiickasi), aBCTpaJlo-HErpoWAHAs  (PKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusi 4YeloBEeKa MO IUIAHETE.
EnuacTBO yenoBeuecknx pac. HayuHas HECOCTOSATENBHOCTh  pacu3Ma.
[IprcniocoOIEeHHOCTh YeNOBeKa K pa3HbIM YCIOBUAM OKpYXKAlOUIEH Cpebl.
Brnusaue reorpaduueckoit cpeapl w gpeidida TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YETOBEKA.

MexauciuIuIMHapHbie  METOAbl B (u3MYecKoi  (OMOIOTHYECKOi)
AQHTPOIIOJIOTHHU.  DBOJIOIMOHHASA  AHTPOMOJOTHS U  MaJ€OAHTPOINOJIOTHUS
YEJI0BECUECKUX MOMYJAUN. buoconnaibHbie UCCiea0BaHNs IPUPOABI YEIOBEKA.
HccnenoBanne KOBOIIONUH OMOJIOTHYECKOTO M COITMATBLHOTO B UEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsumn, JI. JIuku, . S. Poruackuit, M. M. I'epacumos.

Tabmumpel ©  cxembl: «MeETOJIbl aHTPOIMOJIOTHH», «I[ OJOBHOW MO3r
qenoBekay, «YemoBekooOpasHbie 00e3bsiHBI», «CKeJIeT dYeloBeKa W CKeJeT
myMnaH3e», «PylIuMeHTsl U aTaBu3Mbl», «JIBHXKYIIME CUJIbI aHTPOIOTEHE3AY,
«OBOIOIMOHHOE JIPEBO YEJIOBEKA», «ABCTPpAIONUTEK», «YEIOBEK yMEIbIi»,
«Henosek mnpsMoxoasuuii», «JleHucoBckuii yenmoBek» «HeanmepTanbibi»,



«KpomanboHuib», «IIpenku yenoBeka», «ITambl BOJIOIUU YeIoBeKay, «Pachl
YeJI0OBEKay.

O0GopynoBaHue: MYJSIKM OKaMEHEIIOCTEHW, MNpeAMETOB MaTepHalbHON
KyJIbTYphl TPEIKOB YeNoBeKa, penpoaykuuud (dororpadum) KapTuH C
MUQOJIOTUIECKUMH U OUOJECHCKUMHU CIOKETaMU TPOUCXOXKJICHUS 4YeJIOBEKa,
doTorpadui HaXOMAOK MCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJieIb Yeperna 4YeliOBeKa M ueperna MIMMIIaH3e, MOJEIh KUCTH 4YeJIOBEKa U
KUCTH IUMIIAH3€, MOJICJIU TOpCca MPEJAKOB YEIOBEKa.

JlabopaTtopnas pabGora «M3yueHue OCOOECHHOCTEH CTpOEHHUs CKeleTa
YeJIOBEKa, CBSI3AHHBIX C MPSIMOXOKICHUEM).

IIpakTuueckass padora «l3yueHue IKOJOTHYECKUX  aJanTarui
YEJIOBEKAY.

Tema 6. Jxkosiorusi — Hayka 0 B3aMMOOTHOUIEHHSIX OPraHU3MOB M
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apoxieHne W pas3BuTHE dKojoruu B Tpyaax A. I'ymOGonbara, K. O.
Pynwe, H. A. CeBepuona, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensl u
3a1a4u 3K0JIoruH. CBS3b DKOJIOTUU C IPYTUMH HAyKaMHU.

Mertonpl skonoruu. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B 3KOJIOTHUH:
npupoaHbIe W JabopaTopHbie. MojenupoBaHue B 3KOJOTMH. MOHHUTOPHUHT
OKpY>KaroIel Cpeibl: TIOKAIbHBIN, pEeTHOHAIBHBIN U TJI00ATBHBIM.

3HayeHue DKOJOTMYECKHX 3HAHUM [UIS YeJIOBEKA. DKOJOTMYECKOE
MHPOBO33PECHUE KaK OCHOBA CBSI3€HM YEJIOBEUECTBA C IpUpoon. PopMupoBaHue
AKOJIOTUYECKOHN KyIbTYpbl U 3KOJIOTHUECKON I'PaMOTHOCTH HACEIICHHUSI.

JdeMoHCTpamuu

IToptpersl: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBeprios, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3nensl sxojioruny», «MeToasl 3KoJIoruny, «Cxema
MOHUTOPHUHTA OKPY>KaIOIIEH CpeabD».

JlaGopatopHass  paGora  «/M3yueHne  METOJOB  DKOJOTHYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranu3mMsl U cpeaa OOUTAHUA

Okonornyecknue  (akTOpbl U 3aKOHOMEPHOCTH WX  JCHCTBHUSL.
Knaccudukamuss sxomormuecknx ¢GakTopoB: aOMOTHYECKHE, OHMOTHYECKHE,
anTpornoreHnspie. O0IMe 3aKOHOMEPHOCTH JACHCTBUS DKOJIOTHIECKUX (PaKTOPOB.
IIpaBunio wmunumyma (K. Ilnpenrens, 1. JIubux). TosiepaHTHOCTD.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢aktopbl. CBeT Kak 3Konoruudeckuit ¢axrop. [elicTBue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTPa Ha OpraHu3Mbl. DKOJIOTUYECKUE TPYTIIIBI



pacTeHU W KUBOTHBIX MO OTHOUIEHHWIO K cBeTy. CHUTrHalbHas poOJib CBETA.
doTonepruoausM.

Temneparypa kak skojormdyeckuid (axrtop. [leiicTBue Temmeparypbl Ha
opranu3mbl. [IoHKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. JBPUTEPMHBIE
Y CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth Kak skoniornueckuil axrtop. Ilpucnocobnenus pacreHuil K
MoJJIep >KaHuI0 BOJHOTO Oananca. Knaccudukaius pacTeHUid 0 OTHOLIEHUIO K
Boze. [IpucnocoOneHus >KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHusi OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/yIIIHAS, TTOUBCHHAS,
IyOMHHAsl TOJAMOYBEHHAS, BHYTpHUOpraHu3MeHHas. DU3HKO-XUMUYECKUE
0COOEHHOCTH cpel oOouTaHusi opraHu3MoB. llpucnocobiieHus OpraHu3MoB K
YKW3HU B pa3HbIX cpeax.

buonornueckue putrmbl. BHemHue M BHyTpeHHUE PUTMBL. CyTOUHBIE U
roJinuHbIe pUTMBIL. [IpUCTIOCOOIEHHOCTh OPTAaHU3MOB K CE30HHBIM M3MCHEHUSIM
YCJIOBUH KU3HMU.

Kusnennoie Qopmbl opranu3moB. Ilonsarne o xu3HEeHHOH (opme.
Kusnennoie QGopMbl paCTCHUMN: JIEPEBbS, KYCTApHUKH, KYCTapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBbIE (POPMBI >KUBOTHBIX:
TUAPOOHMOHTHI, TEOOMOHTHI, a’poOMOHTE.. OCOOEHHOCTH CTPOCHHS M o0pa3a
KU3ZHU.

buortuueckue  ¢aktopel. Buasl  OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYPEHIIUS, XHUIIHUYEeCTBO, CcuUMOMO3 u ero ¢opmbl. [lapazutusm,
KooTepanus, MyTyalu3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HAXJIEOHUYECTBRO).
Herpoduueckue B3ammopeicTBus (Tonuueckue, dopudeckue, hadbpuueckue).
3HaueHrne OMOTHYECKHX B3aWMOJCHCTBUU [JIsl CYIIECTBOBAHUS OPTaHHU3MOB B
cpene ooutanus. [[puHIINIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanuun

Tabnmuiel 1 cxembl: «OKkonorudyeckue (paxrtope», «CBETOBOM CHEKTPY»,
«JKOJIOTUYECKUE  TPYMNbl  KUBOTHBIX IO  OTHOIIEHUIO K  CBETY»,
«TennokpoBHbIe KUBOTHBIEY, «XO0JIOTHOKPOBHBIE YKUBOTHBIEY,
«DU3NOTOTUYECKHE aaNTalluU KUBOTHBIX», «Cpenbl 0OUTaHUST OPTaHU3MOBY,
«buonornueckne putMbY, <« KU3HEHHBIE (QOPMBI pacTeHHil», «Ku3HEHHBIC
(OpPMBI KUBOTHBIX», « IKOCHCTEMA IMHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO Jiecay, «llemn mnuTanua», «XumHUYECTBOY», «llapazutuzmy,
«Konkypenuus», «Cumomosy», «KomMmMeHcaauzmy».

O6opynoBanue: repdbapuy pacTeHU M >KUBOTHBIX, MPUCTIOCOOJICHHBIX K
BIIMSHUIO PA3JIMYHBIX 3KOJOTMYECKUX (PAKTOpOB, repOapuu CBETOJIFOOUBBIX,
TEHEJIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUMN, CBETOIIOOMBbBIC, TEHEIOOUBBIE U



TEHEBBIHOCIMBBIE ~ KOMHATHbIE  pacTeHus, repOapum U KOJUIEKIUHU
TEIUIOIIO0UBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Yydelsa MTULl U
3Bepel, repbapuM pAcTeHH, OTHOCALIUXCS K TUrpopuTaM, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTCHUS JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OoOUTaIOLIMX B Pa3HbIX Cpellax, repOapuu U KOJJIEKIIMH PACTEHUN U KUBOTHBIX,
o0J1aIaloIuX YepTaMu MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM
KU3HU, TepOapuu U KOJUICKIIUU PACTCHUHN U )KUBOTHBIX PA3IMYHBIX KU3HEHHBIX
dbopM, KOJUIEKIIMH >KUBOTHBIX, YYACTBYIOIIMX B Pa3JIMYHBIX OMOTHYECKUX
B3aNMOJICUCTBUAX.

JlabopaTopHass padora «BbisiBIeHHE TPUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopHass padora «BbisiBIeHHE TPUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO TEMIIEpaTyphI».

JlabopaTopHass paGora «AHaTOMHUYECKHE OCOOCHHOCTU PACTCHUU U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Jxos0orusi BUA0B U MOMYJIALM I

DKOJIOTUYECKHE  XapakTepucTuku  nomynanuu.  [lomymsanms — kak
Ooumosioruueckas cucrema. Poibs HEOJHOPOTHOCTH cpefibl, (hr3ndecKux 6apbepoB
U 0COOCHHOCTEH OHOJIOTUM BHJOB B (POPMHPOBAHMH TPOCTPAHCTBEHHOU
CTPYKTypbl nonyisanuii. OCHOBHBIE MOKAa3aTENW TMOMYISLUUA: YUCIECHHOCTb,
IJIOTHOCTh, BO3pAacTHAas M IOJIOBAsl CTPYKTYypa, POXKIAAEMOCThb, IPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALIHSI.

Dkonoruyeckass  CTpyktypa  nonyisauud.  OneHka — YUCJIEHHOCTH
nonyyAanuu. JlnHaMuka nonyJysanuu U e€ peryisanus. buornueckuil nmoreHuuan
nonymanuu. MogenupoBaHue JIUHAMUKH —monyisiuu. KpuBble  pocta
YUCIEHHOCTH mnomyisuuu. Kpuble BbDKMBaHUS. Peryisiuus YMCIEHHOCTH
MOMYJSIUNA: pOJib (DAKTOPOB, 3aBUCAIIMX U HE 3aBUCAIIUX OT TUIOTHOCTH.
DKOJIOTMYeCKHe cTpaTteruu BUAOB (r- u K-ctparerun).

[Tonsitue 06 sxomornueckor HumIe Buaa. Mecroobutanue. MHoromepHas
Mojzenb dKkojgorndeckor Humm Jx .M. XartumHcona. Pa3mepsl 3KOJIOrMYeCKOM
Huiu. [loTeHnnanbHas U peannu3oBaHHAs HUILIU.

Bupn kak cucrema nomynsuui. Apeansl BUIOB. BUIBI U UX KU3HCHHBIE
CTpaTeruu. JKOJIOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJAEHUS W MUTpalil >KUBOTHBIX. buonormyeckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoncTpanumn

[Toptpert: dx. Y. XaTunHCOH.



Tabmuipl U cXeMbl: «IKOJOTHYECKHE XapaKTEPUCTUKU TOMYJISIIIUNY,
«IIpocTpaHCcTBeHHas] CTPYKTypa MONyJsiuu», «Bo3pacTHble mnupamMuasi
nonynasiuum», «CKOpPOCTh 3aceleHHs] MOBEPXHOCTH 3€MJIM  Pa3IuYHbIMU
opranuzMamMmn», «Mogeinb 3kosorndyeckor Huwmu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH KUBOTHBIX.

JlabopaTtopnas paGora «lIpucnocoOneHuss CceMsH pacTeHuil K
PaCCEJICHUION.

Tema 9. Jkoorust coo01EeCTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBsi3M MeEXIy
OopraHu3MaMu B OHOIEHO3E.

OkocucreMa Kak oTkpbiTas cuctema (A. JIx. Tencnn). @yHKIMOHANIbHbBIE
OJIOKM OpraHU3MOB B JSKOCHUCTEME: MPOJYLEHThl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckune nenu u cetu. AOuoTHUECKHE OJOKU
skocucteM. [louBel M wiabl B 3kocucteMax. KpyroBopoT BemiecTB M MOTOK
HHEPTUU B IKOCUCTEME.

OcHOBHBIE  TIOKa3aTelud dJKOCHUCTeMbl. buomacca ©  MPOIyKUUA.
DKOJIOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HanpaBneHHsie 3aKkOHOMEpHBIE CMEHBI CO00IIECTB — cyKieccuu. [lepBuunbie U
BTOPUYHBIE CYKIIECCMM W MX NPUYUHBI. AHTPOIOTEHHBIE BO3JICUCTBHUS Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasnHoobpasme u  monHOTa
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie s3KOCUCTEMBI. DKOCUCmeMbl 03Ep U peK. DKocucmembl Mopeu
U 0Keanos. Jkocucmemsbl MyHOp, 1eCO8, cmenetl, NyCMblHb.

AHTPOIIOT€HHBIE AKOCUCTEMBI. ArpoldkocucTeMa. ArporeHo3. Paznuuus
MEXTy aHTPOIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

VYpboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoackas
dnopa u ¢dayna. Cunantponmszainus ropoickoil ¢daynsl. buonmornueckoe u
X034iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aWMOJICCTBUU
OpraHu3MOB B DJKocucTeMax. Poab Kackaonozo s¢gexma u 6ud0s-
30uhuramopos (Knouesvix 8u0os) 6 Gyukyuonuposanuu skocucmem. llepenoc
SHEPIMM U BEIIECTB MEXJIY CMEXKHBIMM HKOCHUCTEMaMHu. Y CTOMYUBOCTH
OpraHW3MOB, TMOMYJSIMUA M DKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3/ICHCTBUMN.

Mexanusmol  6030eiicmeus  3a2pA3HEHUN  PA3SHLIX — MUN08  Ha
CYOOP2AHUBMEHHOM,  OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBblL  9KONO2UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20



8030eticmsusi. MeTo0IOTUsI MOHUTOPWHTA €CTECTBEHHBIX W aHTPOIOTEHHBIX
OKOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupt u  cxembl: «CTpykTypa  OWoOleHO3a», «DKocHCTeMa
ITUPOKOTMCTBEHHOTO Jecay, «Jxrocucrema XBOWHOTO aecay,
«DyHKIIMOHATBLHBIC TPYIIBI  OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT
BEIIECTB B 0dKocucteme», «llemn mnurtanus (macTOuIHAs, JACTPUTHAS)Y,
«IKoNoruYecKas mupamMuaa ducen», «IKoJorndeckas mupamuga OuomMacch»,
«JKonoruveckas mupaMmuia dHeprum», «OopaszoBanue Oosotay, «llepBuuHas
cykneccus», «BoccraHoBIeHHE Jieca TMOcie ToXxapay, «IKOCHCTEMa 03epay,
«ArporieHo3», «KpyroBopoT BEIIECTB W TIOTOK SHEPTHH B arporicHO3e»,
«IIpumMepsl ypOOIKOCUCTEM.

OOGopynoBanue: repOapuy pacTCHUM, KOJIICKIIMM HACEKOMBIX, dydelia
NTHI] ¥ 3Bepeid, TepOapuu KyJIbTYPHBIX U JTUKOPACTYIIUX PACTCHUH, aKBapUyM
KaK MOJICJTb 9KOCUCTEMBI.

IMpakTuyeckas padora «/3ydyeHune u onucanue ypooIKOCHCTEMBD».

JlaGopaTtopnas padora «/3yueHue pazHOOOpa3vs MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeusi  «DKCKypcUsi B TUIHYHBIA OuoreoneHo3 (B myOpaBy,
Oepe3HsiK, eJTbHUK, HA CYXO0JIbHBIN UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)H.

IKCKYypeHsl «DKCKYpCHSl B arpodKOCHUCTEMY (Ha TOJie WJIM B TEITHYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — oOmernnanerapuas obOonoyka 3eMild, TIe CYIIECTBYET WU
CylllecTBOBaja JXW3Hb. Pa3BuTHE mpencTaBieHUil o Omocdepe B Tpymax O.
3tocca. Yuenue B. U. Bepnanackoro o omocdepe. O6mactu 6uochepsr um eé
coctaB. JKuBoe BemiecTBo 6nocdepsl U ero GyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocheps
KaKk TJ00QJIBHOM OJKOcHCTeMBI. JluHaMH4Yeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHMOT€OXMMHUYECKHME IUKIbI (Yriepoja, a3oTa).
PurmudHOCTH sIBIIEHUM B Onocdepe.

3oHanbHOCTE Omocdepsnl. Ilonstne o 6mome. OCHOBHBIE OMOMBI CYIIH:
TyHJIpa, XBOWHBIE Jieca, CMENIaHHBIE W NIMPOKOIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, MYCTHIHY, TPOIIMUECKHE JIeca, BEICOKOTOPhs. Kiaumar, pacTUTeNbHBIN
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIMS JKMBBIX CHCTEM, OIIGHKA WX PECYpPCHOTO
noTeHurana u 6uochepHbIx G yHKIHIA.



JdemoHcTpanuun

[Toptpetsr: B. 1. Bepnanckui, 3. 3rocc.

Tabaume! u cxemsl: «I'eocdepsl 3emuuy, «KpyroBopot a3ota B mpupoae»,
«KpyroBopoT yraepoma B mpupoje», «KpyroBopoT KHCIOpoAa B MPHPOILH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHBIE OMOMEBI cymimy, «KmumaTtndeckue
rnosca 3emMamn, «Tynnpay, «Tauray, «CMelaHHbIl Jecy,
«InpoKOTUCTBEHHBIN aecy, «Crermby, «CaBaHHa», «IlycTbrasy,
«Tpornunyeckuit jgecy.

O6GopynoBanue: repOapuu pacTeHUM pa3HbIX OUOMOB, KOJIJICKIIMH
KUBOTHBIX.

Tema 11. YestoBek u oKkpy:kawinas cpeaa

DKoNOrMYeckne KPU3HMCHl W WX TPUYNHBL Bo3aeiicTBue dYelnoBeka Ha
o6uocepy. 3arpsizHeHHe BO3AYHIHOM cpenbl. OxpaHa BO3ayxa. 3arpsi3HEHHE
BOJHOW cpenbl. OxpaHa BOIHBIX pecypcoB. Paspymienue mouBsl. Oxpana
MIOYBEHHBIX peCypcoB. MI3MeHeHHe KiTumaTa.

AHTpPOIIOTCHHOE BO3/ICHCTBHE HA PACTHTCIBHBIM M KUBOTHBIA MHUP.
OxpaHa pacTUTETBHOTO W XUBOTHOTO MHpa. OCHOBHBIC MPHUHIIMITBI OXPaHBI
npupoabl. Kpacubie kHuru. Ocobo oxpaHsemble TNPUPOJIHBIE TEPPUTOPUU
(OOIIT). borann4deckue casibl ¥ 300JI0THYECKUE TTAPKH.

OcHOBHBIEC MPUHIIUIBI YCTOWYHUBOTO PA3BUTHUS YEIIOBEUYECTBA U MPHUPO/IBI.
PanvonansHO€  TPUPOAOIONB30BAHHE U COXpaHEHHE  OMOJOTUYECKOTO
pazHooOpazust 3emiu. OOmme 3aKOHOMEPHOCTH TI00ANBHBIX HKOJIOTHYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO KpuU3HCa U €ro  BEpOsITHbIC
MIOCIIC/ICTBUS.

Pa3BuTHe METOIOB MOHUTOPUHTA pA3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle UCCe008aHUs Nepexooa K pecypcocbepezarowjeli u
KOHKYDEeHMOCnocoonou  dHepeemure.  buonoeuuecxoe  pasnoobpaszue  u
buopecypcol. Hayuonanvhvie ungopmayuonusvie cucmemvl, obecneyugaroujue
oocmyn K UH@OpMayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHosbl  3KOpeabunumayuu  dKocucmem U Ccnocobos  OopvObl ¢
buonospesicoeHuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX DKOCUCTEM.

JdemoHcTpanumn

Tabmuuet w  cxembl:  «3arpsizHeHHE  aTMOChepbl», «3arps3HeHue
ruapocdeps», «3arps3Henne MouBbly, «llapHukoBeii 3 dexT», «Ocobo
OXpaHsieMbIe PUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIPaBIIEMOTO MUPaY.

Oo6opynoBanue: gororpadun OXpaHsIEeMbIX PACTCHUN M >KHBOTHBIX KpacHoit
kHuru Poccuiickont @enepanuu, KpacHOM KHUTH permoHa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpamMM CpeIHEero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TO
OMOJIOTMU BBIICJICHBI CIEIYIONIME COCTABIISIIONINE: OCO3HAHNE O00YYaIrOIUMUCS
POCCUNCKOM TPa)KTaHCKOW HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPENEIICHUIO, Haauyue Momusayuy K OOYUEHUIO
OMOJIOTHH, YeleHanpaesieHHoe passumue BHYTPECHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAIUIMN Ppa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOCM  JACATENILHOCTU  IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPHUCYIIUMH CUCTEME OHOJIOTHYECKOro 00pa3oBaHUS, Haluyue
npasoCco3HaHusi HKOJOTUYECKON KYIbTYpPBl, CHOCOOHOCMU Ccmasums 1EId U
CTPOUTH KU3HECHHBIC ILJIAHBI.

JIM4HOCTHBIE  pe3yJbTaThl OCBOGHHUA MPOrpaMMbl IO  OHOJOTUHU
JOCTUTAIOTCS B €JMHCTBE Y4YeOHOW M BOCIHMTATEIBHON JESITENIbHOCTH B
COOTBETCTBUM C TPAAULUUMOHHBIMU POCCUHUCKUMHU  COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U J1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, HPHUHSITHIMU B
oOIIecTBe MpaBUJaMd M HOPMaMH TOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHSI BHYTPEHHEH
NO3ULIMKM JIMYHOCTH, MAaTPUOTHU3MAa W YBAXKEHUS K 3aKOHY M IIPABOIOPSAKY,
YeJIOBEKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBa)KEHHSI, O€pPEKHOIO
OTHOILIEHUSI K KyJIbTYPHOMY HACJIEIMIO U TPAJULMAM MHOTOHALMOHAIBLHOTO
Hapona Poccuiickoit denepanyn, Tpupoae U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE PE3yNbTAaThl OCBOCHUS Y4eOHOro mnpeameTra «buomorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaThCSI CHOPMUPOBAHHONW BHYTPEHHEW TMO3WIMENH JIHMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IEHHOCTSIM POCCHIICKOro oOIlecTBa,
pacuIMpeHue JKMU3HEHHOrO0 ONbITA W OMNbITa JIESITEJBbHOCTH B Mpoliecce
peanu3ali OCHOBHBIX HAIPABJICHUII BOCHUTATEIBHON NESTEIBHOCTH, B TOM
YuCJe B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHUSA:



c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIMM  OOyyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O YJI€HA POCCUICKOrO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOA3aHHOCTEH, YBa)KCHHE
3aKOHA ¥ TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW [ESITEIBHOCTH MPU CO3AAHUU
y4eOHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPEEsATh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIIOJICH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIECHHOCTSIMU
U COLUAIIBHBIM MTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€ATETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HApoly, YyBCTBA OTBETCTBEHHOCTHU IEpE]
Ponunou, ropmoctu 3a cBOM Kpad, CBOKO PoauHy, CBOM SA3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJBI, JOCTHKEHUSIM Poccuu B HayKe, MCKYCCTBE, CHOPTE, TEXHOJOTHUSX,
TPYAC;

CIIOCOOHOCTh OIEHWBATh BKJIAJ POCCUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWHW, MOHUMAHUS 3HAYCHHS OWOJOTUM B TO3HAHUU 3aKOHOB
MPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeitHas yoexxI€HHOCTh, TOTOBHOCTh K CIIYKEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO W MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOIICHUE K CBOUM POAUTEINSAM, CO3JAHHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LIEHHOCTEW CEMEMHOU KU3HU B COOTBETCTBUU C
TpaguLUusMU HaponoBs Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHMMaHUE OHMOLMOHAIBHOIO BO3JCHCTBUSA JKUBOW NIPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAUECTBA TBOPUYECKOM JINUYHOCTH;

5) pusnveckoro BocnuTaHusi, GopMUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIArONOJIYYHs:

NMOHMMAHUE W peanu3alus 3J0pOBOTO M 0Oe30macHOro obpasa KU3HH
(3mopoBoe  MHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXKUM 3aHATHH W OTIbIXa, peryispHas Qu3ndeckKas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOIO
0e30MacHOro TMOBEACHUS B CHUTYalMSX, YIPOXKAIOUUX 3JI0POBBI0 M >KHU3HU
JIIOeH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  IPUBBIUEK
(ynoTpeOieHus anKorois, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOr0 BOCIMTAHMS:

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

FOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTHUYECKOW M COLHMAJIbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh "
CaMOCTOSITEIILHO BBINIOJHSITH TAKYIO €S TEIbHOCTD;

UHTEpEeC K pa3nudHbiM chepam mnpodecCHOHAIBHON JesSTEIbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OyayIiei mpodeccruu U pealn30BbIBATh
COOCTBEHHBIE KU3HEHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUI0O M CamMOOOpPa30BaHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11e71ecO000pa3HOe OTHOUIEHHWE K MPUPOJE KAK HUCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS 3KOJIOTMYECKOM KYJIBTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX ITOCIEACTBUN JIA
OKPY’KAIOIIEH CPEbI;



OCO3HaHUE TI00ANBHOTO XapaKkTepa HKOJIOTHUECKUX MPOOIeM U MyTed Ux
pEIICHHS,;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaEMbIE MPU H3YYEHUU OMOJOTUU
3HaHMSI W YMCHHS TIPU PEIICHUH MPOOJIeM, CBS3aHHBIX C PAMOHATBHBIM
MPUPOJIONIONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HANpaBICHHBIX HA COXpaHEHHE PAaBHOBECHUS B DKOCHCTEMax, OXpaHy BHIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATUE JCHCTBUH, TPUHOCAIIUX BpEJ OKpYXKaromen
NPUPOHOMN Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArOMPHUATHBIC SKOJIOTUIESCKHE
TIOCJIC/ICTBUS MTPEANPUHAMACMBIX ICUCTBUI M MPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  OKOJOTMYECKOTO  MBINIJICHHUS, JKOJOTHYECKON
KyJbTYPBI, ONBITA JCSITCIBHOCTH AKOJIOTHYCCKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIIBHOW, KOMMYHUKATUBHON U COIIMAJIbHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTHYCCKOW  JEATEIBHOCTH
HKOJIOTUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

chOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAaKTUKU, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHMKYJIbTYPHOM
MUDE;

COBEPIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPhI KakK CpeiCcTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH M TIO3HAHUS MUPA;

NOHMMaHWe crnenupuKr OUOJIOTHMH KaK HayKd, OCO3HaHHS €€ polid B
dbopMHUpPOBaHUHN PAMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU 1IETOCTHOTO
IpelICTaBleHUs: 00 OKPY>KAroIIeM MHUPE Kak O €JMHCTBE MPUPOJIbI, YeTIOBEKA U
oOIIecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpodiieM
COXpaHEHHS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemaTh pPEeCypcHbIe MPOOJIEeMbl  pa3BUTHSA
YeJIOBEYECTBA, MMOUCKA MyTEH BBIXO/a U3 TI00ATBHBIX IKOJIOTHYECKUX TTPOOIeM
u obecreyeHHs Tmepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCITIOJIb30BAHUIO TIPUPOJIHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTUYECKUX 3HAHWM B IEIAX
MOBBIIIEHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOW  4YacTW  (DYHKIIMOHATBHOM  T'PAMOTHOCTH  OOYYarOIIMXCS,
dbopMUpyeMoil IpH U3y4YeHUU OHMOJIOTHH;



[IOHUMAHUE  CYIIHOCTH  METOJOB  TO3HAHWS, HUCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIOJb30BATh MOJIy4aeMble 3HAHUS IS
aHanu3a U OOBSCHEHUS SIBICHUN OKPY’KAIOIIEr0 MUpPA U MPOUCXOAUIUX B HEM
U3MEHEHHUH, yMEHHUE J1eJaTh 00OCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAyYHBIX
(paKTOB U UMEIOLUXCS JAHHBIX C LIEJIbIO MOTYYEHHUsI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTb CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTNYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHbBIX CUTYalUsX;

OCO3HAHHE LIEHHOCTH HAaY4YHOW JESATEIBbHOCTH, TOTOBHOCTh OCYHIECTBIATH
IPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh MHANBUIYaIbHO U B IPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHble  pe3yibTaTbl  OCBOCHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydarImmxcs  MEXAUCHHUIUIMHAPHBIE  (MEXIpeIMETHbIE)  OOIIeHay4YHbIC
MOHSITHSI, OTPa)XKaloIKe IEIOCTHOCTh HAyYHON KAapTUHBI MHUpa U CHEIUUKY
METOJIOB TO3HAHUS, HCIIOJIb3YEeMbIX B E€CTECTBEHHBIX HaykaX (BEIIECTBO,
DHEpPrus, SBJICHUE, MPOIECC, CUCTEMa, HAay4HbIH (akT, MPUHIMUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHUE, HAONIOJCHHE, U3MEpEHue,
OKCIIEPUMEHT U JPYTHE); YHHBEpCAJbHbIE  y4eOHble  JACHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIC, PpETYyJIsSTUBHBIC), OOECIEYNBAIOIINE
dbopmupoBanue (yHKIMOHATBLHON TPAMOTHOCTH U COIMAIBHOM KOMIETEHIIUU
0o0ydJaromuxcs; CIOCOOHOCTh  OOYYaOIIMXCS  HCIOJIb30BAaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHME 3HAHUS W  YHUBEpCAIbHbBIC
y4ueOHbIE IEUCTBUS B IO3HABATEIIBHOM M COLIMAIBHOM MPAKTHKE.

B pesynbrare wu3ydeHus OWOJIOTHMM Ha YPOBHE CpEIHEro 0OIIero
oOpa3zoBanus y oOydaromerocss OyayT copMUpOBaHBI TO3HABATEIHHBIC
VHUBEpCAIbHBIE y4eOHBbIC JCHCTBUS, KOMMYHHKATUBHBIE YHUBEpCAJIbHBIC
ydeOHbIe JCUCTBUS, PETYISATHBHBICE YHHBEpPCAIbHBIC Yy4eOHBIC JIEHWCTBHSI,
COBMECTHAS AESATEIbHOCTb.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPETHETO OOIIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBiageHue  yHMBEPCAJIBHBIMH  Y4eOHbLIMH  MO3HABATEJIbHBIMU
AeCTBUAMM:

1) 6a30BBI€e JJOrHUecKHe JeiCcTBHS:



CaMOCTOSITeIbHO  (GOPMYIUPOBATH W AKTyallU3UpOBaTh  MpoOJeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIUICHUS
(aHanu3a, cuHTE3a, CpaBHEHHUs, KiaccuduKanuu, OOOOIIEHMs), pPaCKpbIBAThH
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

OTpeNeNATh LIeNn ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTh PE3YJIbTaThl JEATCIBHOCTH C TIOCTABJICHHBIMU
LETSIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TIOHATHS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOW IPUPOJIBIL;

CTPOUTH JIOTMYECKUE paCCYyXJeHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTHU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITFOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeJACTBa  JUIi  TMPEJICTABJICHUS
CYIIIECTBEHHBIX CBSA3€H W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUYHMM PaA3HOrO POJia, BBHISBICHHBIX B  Pa3IUYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUs MPOOJIEMBI ¢ YYETOM aHAIM3a UMEIOIINXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBbl B JE€ATEIBbHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YIBTATOB LIEJIAM, OLICHUBATh PUCKHU MOCJIEACTBUM AEATEIbHOCTH;

KOOPJIMHUPOBATh M  BBIIOJNHATH pabOTy B YCIOBHSIX pEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIeI0BaTeIbLCKHE IeiiCTBUA:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIbCKOM u MPOCKTHOMN
NESTENBbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJIOB MO3HAHUS;

UCIIOJIB30BATh PA3JIMYHbIE BUBI JIESITEIBHOCTH IO IMOJYYEHHIO HOBOTO
3HAHWS, €r0 HMHTEPIpEeTAIN, MPEoOpa30BaHUI0 M MPUMEHEHUIO B Y4YEOHBIX
CUTyalusX, B TOM YUCJIE IPHU CO3AaHUN YUEOHBIX U COI[UATBHBIX MPOEKTOB;

dopMupoBaTF  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOU
TEPMUHOJIOTHEH, KITIOUEBBIMU MOHSITUSIMU U METO/IAMU;

CTaBUThb U (POpMyIUpOBaTh COOCTBEHHBIE 3aJayM B 00Opa30BaTEIbLHOU
NEATENIbHOCTU Y dKU3HEHHBIX CUTYaIUsX;



BBISBJISTh MPUYUHHO-CIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMAPaMETPhl U KPUTESPUH PCIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PCIICHHWs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH H3MCHCHUEC B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITHSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH IICJICHANPABICHHBIN TTOWCK MEPEHOCa CPEJCTB U CIIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TIEPCHOCUTDH 3HAHUS B IMO3HABATEIBHYIO U MPAKTUYECKYIO 00JIaCTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, IIPEIIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONME aTbTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTUPOBATBCA B Pa3IMYHBIX HMCTOYHUKAX WHOOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISIPHOW  JUTeparype, OHOJOTHYCCKUX
CIIOBapsiX W CIPAaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3zax maHHBIX, B MHTepHeTe),
aHAJIM3UPOBATh WHGOPMAIUIO DPA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBAThH €€ JOCTOBEPHOCTh U HENPOTHBOPEYHBOCTH;

(GopMyTUpPOBATH 3aIIPOCHI ¥ PUMEHSThH PAa3IMYHBIC METO/IBI IPU TIOUCKE H
orbope Ouonornyecko uWHGOpPMAIMKM, HEOOXOAUMOW IS BBITIOJHEHUS
y4eOHBIX 3a]1a4;

NpUOOPETaTh OIBIT UCIOIB30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHSI
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATETILHO  BBIOMPATh ONTUMAJIBHYIO (OpPMY TpEICTaBICHUS
ouonornyeckoit uHbopmanuu (cxeMbl, TpaduKu, gUATPAMMBbI, TaOIUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B Ka4yeCTBE CpEJACTBA MpuU padoTe ¢
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTU4YeCKre 3HaKU M CUMBOJIBI, (hOPMYIbI, a00peBHATYPY, HOMEHKIIATYPY,
MCIIOJI30BaTh M TPEe0Opa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HABBIKAMHM  pACMO3HABAaHWS W 3alIUTBl  MHGOPMAIHH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATBLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) oO1ienume:



OCYIICCTBIISITh KOMMYHHMKAIlMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOre WM JUCKYCCHHU IO CYIIECTBY OOCYKTA€MOH TEMBbI
(yMeHHME 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTD
MO3UIIUN APYTUX YIaCTHUKOB JIHAJIOTA WU JUCKYCCHH);

pacmo3HaBaTh HEBepOaJbHBIE CpPEJCTBAa OOIICHWS, TMOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEATNIOCHUIOK BOSHHUKHOBEHUS KOH(MJIUKTHBIX CUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMK CIIOCOOAMU OOIIECHUS M B3aUMOICHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTUX JIIOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPpEKTHOU (popme popmMymupoBaTh CBOM BO3PAKCHHSI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eSITeIbHOCTh:

NOHMMAaTh W HUCIIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAVUBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE00XOIMMOCTD PUMEHCHUS IPYIIOBBIX dbopm
B3aWMO/ICUCTBHUS MIPH PEIICHUN yU4eOHOH 3aa4u;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJICHA KOJICKTHBA;

NPUHAMATh TIETM  COBMECTHOMW JIEATEIBHOCTH, OpPraHW3OBBIBATh U
KOOPJAMHUPOBATH NIEHCTBUS MO €€ MOCTHKEHHIO: COCTaBISTh TUIAH JEHCTBHM,
pacmpeneniaTh poiid ¢ y4éTOM MHEHUH YYacCTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KA4eCTBO CBOCTO BKJIaJa M KAXKIOTO YYaCTHHKAa KOMAHIbI B
OOIIMiA pe3yIbTaT 1Mo pa3paboTaHHBIM KPUTECPHSIM;

npenjaratb HOBBIE IPOEKTHI, OICHWBATh HJACH C TO3UIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIICCTBIISITh TO3UTHBHOE CTPATETUUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUSX, TPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH MHUITUATUBHBIM.

OBy1ajleHUe YHHBEPCAJIbLHBIMH PEeryJaSTHBHBIMHU JeHCTBUSMM:

1) camoopranuszanmus:

MCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHHUS MPOOJIEM U WX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BBIOMpATh Ha OCHOBE OWOJIOTMYECKUX 3HAHWN IEJEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYMKAX MO OTHOIICHHIO K JKMUBOW MPUPO/IE,
CBOEMY 3/I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIBHO  OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESTENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATh COOCTBEHHbIE 337a4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOATEJILHO COCTaBIISATh IUIAH pPEHIeHUs NOpo0ieMbl €  y4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclIMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO HIUPOKOW 3PYAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BIAJIeTh HaBbIKAMU [I03HABATEIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIACMBIX JCHUCTBUA YU MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMM, UCMOJIb30BaTh MPUEMBI peIIEKCUH Ul OLIEHKU CUTYalluu, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IPUHUMATH PELICHHS I10 UX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYIUX IIPU aHAJIU3€ PpPE3yJIbTATOB
NEeATEIIbHOCTH;

3) npuHsiTHe cedsi M IPYIrux:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M apPryMEHTHl IPYIUX IIPU aHAJIU3€ pPE3yJbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro 4eJoBeKa.
HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOCHHS COAEpKaHUS Y4eOHOTO mpeamera
«buonorus» Ha yrayOJEHHOM YpOBHE OpPHUEHTHUPOBAHbI Ha OOecreyeHue
npodunbHOro  00ydyeHHss oOyuaromuxcs Ouonmornu. OHH  BKITIOYAIOT:
crneuuduyeckue Ajisi OMOJIOTMU HAYyYHbIE 3HAHUS, YMEHUS U CIIOCOObI 1eCTBUI
[0 OCBOGHHUIO, MHTEpPOpEeTallMd U MOpeoOpa30BaHUI0  3HAHWUM, BUBI



JNEATENBHOCTHU MO MOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B PA3JIUYHBIX
y4eOHBIX, a TaKKe B pEaIbHBIX KU3HEHHBIX cHUTyanusx. lIpenmeTHbie
pe3yAbTaThl IPEACTABIEHBI IO FTOAaM U3YUYEHHS.

[IpenmeTHble pe3ynabTaThl OCBOCHHUSI y4eOHOTO mnpeaMera «buonorus» B
10 knacce nOMXKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B () OPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, B
MO3HAHUM 3aKOHOB TMPHUPOJABl U PEIICHHH NPoOJeM  palMOHAIBHOIO
IPUPOJIOTIONIH30BAHMS, O BKJIAJIE POCCUUCKHX M 3apyOCKHBIX YUEHBIX B
pa3BuTHE OUOJIOTUH;

BJaJICHHE CHUCTEeMOM OMOJOTrMYECKUX 3HAHHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraomue OHOJOTUUECKUE TEPMHUHBI U TOHSTHS (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPEryJAlHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJIOTUYECKHUE TEOPHUH
(xnerounas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HacnencTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o nientpax
MHOToOOpa3usi ¥  TPOUCXOXKACHUS  KYyJIbTYPHBIX  pacTeHHWi), 3aKOHBI
(ennHOOOpa3Us MOTOMKOB MEPBOTO MOKOJICHUSI, PACUIEIUICHHSI, YUCTOTHI TaMeT,
HE3aBUCUMOro HacnenoBanuss ['. MeHaens, TOMOJIOTMYECKHX pSIOB B
HacJICACTBEHHOU U3MEHUYNBOCTH H. n. Basuiiosa), PUHIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJIaMH HAyYHOI'0 MO3HAHUS, MCIOJb3yEMBIX B
OMOJIOTUYECKUX MCCIEIOBAHUAX KHUBBIX OOBEKTOB (OMHCAHHWE, H3MEpPEHHE,
HaOII0/IeHNE, SKCIIEPUMEHT);

YMEHUE BBIACIATh CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT
U JYKapuoOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, PACTCHH, KUBOTHBIX W YEIIOBEKAa, CTPOCHHSI OPTaHOB H
CUCTEM OpPraHoB  pAaCTEHUM, KABOTHBIX, YEJI0BEKa, IIPOLECCOB
KU3HEICITEIPHOCTH, MPOTEKAIIMX B OPraHU3Max pPACTEHUM, >KUBOTHBIX H
YelioBeKa, OMOJIOTMYECKHX TPOIECCOB: OOMEHa BemecTB (MeTadomu3M),
MIPEBPAIICHUS DHEPTUHU, OpPOXKEHUS, aBTOTPOGHOTO U TEeTepOTPOGHOTO THUIIOB
nutanusi, (OTOCMHTE3a M XEMOCHHTE3a, MHTO3a, Me€il03a, raMeToreHesa,
sMOpHoreHesa, MOCTAMOPHUOHAIIBHOTO pa3BUTHSA, Pa3MHOXEHUS,
WHJMBHUYaJIbHOTO Pa3BUTHSA OpPraHu3Ma (OHTOTE€HE3a), B3aUMO/ICIICTBUS T€HOB,
reTepo3nca, HCKyCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHABJIMBATH B3aMMOCBA3U MEXIY OPraHOMJAMH KIETKH U UX
(GYyHKIMSAMU, CTPOCHHEM KIETOK Pa3HbIX TKaHEM W uX (QYHKUUSIMHU, MEXKIY
OpraHaMd U CHCTEMAMHU OPraHOB y PACTEHUW, KUBOTHBIX M YEIIOBEKA U HX



GYHKIIUSAMHA, MEXKIY CHCTEMAaMH OPTaHOB M WX (DYHKIMSAMHU, MEXAY dTamaMu
oOMeHa BENIECTB, JTalaMu KJIETOYHOIO IMKJIAa M JKU3HEHHBIX I[UKIIOB
OpraHU3MOB, ATanaMu SMOPHUOHATBLHOTO PA3BUTHUSA, TEHOTUNIOM U (DEHOTUIIOM,
(denotunom u akTopamu cpebl OOUTaHUS;

YMEHHE BBISIBISATH OTIMYUTEIIbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHUCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHThI, OUOJIOTUYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY JUJIS JIOKa3aTelIbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CHCTEMAaTHYECKHUX TPYIII;

YMEHHE pemiaTh OWOJOTHYECKHUE  3a]ayd, BBIABIATH NPUIUHHO-
CJICJICTBEHHBIE CBSI3U MEXKAY HCCIETyeMBbIMU OMOJOTHUYECKUMHU MPOIECCaMH U
SBJICHUSIMM, JIeJIaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWUU TIOJYYCHHBIX
PE3YNIbTATOB;

yMEHHUE BBITIOJHAThH JJA0OPATOPHbIE U MPAKTUUECKHEe padOThl, COOIIOIATh
npaBuia mpu padbote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTaTh THIOTE3bl, IPOBEPATh HX IKCICPUMCHTAITHHBIMU
cpeacTBaMu, (HOpMYIHpPYs 1T UCCIETOBAaHUS, aHAIU3UPOBATH TMOJYUYEHHBIE
PE3YNbTATHI U I€NIaTh BHIBOBL;

yYMEHHE Y4acTBOBAaTh B Y4eOHO-UCCIIEIOBATEILCKON paboTe 1Mo OUOJIOTHH,
AKOJIOTUM U MEJIUIIMHE, TPOBOAMMOM Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO TPEACTaBIATH IOJYYEHHBIE  pe3yJbTaThl HAa  YYCHUYECKUX
KOH(EepeHITUAX;

YMEHHE OIICHUBATh DTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEJIOBAHUMA B
obrmacTd  OMONOTMM W MEAMIHMHBI  (KIIOHUPOBAHME, HCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HAINIPaBICHHOE M3MEHEHUE TeHOMA M CO3/IaHUE TPAHCTEHHBIX
OpTraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBHIOOP OyayIieit mpodeccnoHaIbHON
NESTENBbHOCTH B oOmacTh  OWMOJNOTHH,  MEIUIMHBI,  OWOTEXHOJIOTHH,
BETEPUHAPHH, CETBCKOTO XO35SUCTBA, MUIIEBON MPOMBINIICHHOCTH, YTIyOIsSTh
MO3HABATEIbHBIA  WHTEpPEC, HAIpaBICHHbIH Ha  OCO3HAHHBIM  BBIOOP
COOTBETCTBYIOIIEH MPOQECCHUU U MPOODKEHHE OMOIOTHYECKOTr0 00pa30BaHUS
B OpraHU3aNMIX CPEAHETO MPO(HECCHOHATHFHOTO U BBICIIIETO0 00pa30BaHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUs y4deOHOTro mpemmera «buomorus» B
11 knacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B MO3HAHUUA 3aKOHOB TPHUPOJIBI M PEUICHUU IKOJIOTHYCCKUX
mpo0JeM dYeloBEeUecTBa, a TakKe B PEIICHWHW BOMPOCOB PAIMOHAIBHOTO



MPUPOJIONONIB30BaHUS, W B (POPMHUPOBAHHHM IIEHHOCTHOTO OTHOIIECHUS K
Mpupojie, 00IIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHUY;

yMEHUE BJIaJCTh CHUCTEMOM OMOJIOTHUYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTpeNeNieHUs] U TOHMMaHUE CYIIHOCTH OCHOBOIIOJIATAIONIUX OMOJIOTMYECKUX
TEPMHUHOB M TOHATHH (BHJ, dKOcUcTeMa, Ouocdepa), OMOJIOTUYECKUE TEOPHUH
(aBomtoronHass teopus Y. JlapBuHaA, CHHTETHYECKash TEOPUsl HBOJIIOLUH),
yuenusi (A. H. CemeproBa — o0 MmyTsX M HampaBieHUsX 3Bojiroruu, B.W.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTudeckoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3apogsimieBoro cxojactea K. M. bapa), nmpaBuna (MuHUMYyMa
10. JIubuxa, sK0o10rHUYeCKOM MUpPaMUIbl SHEPTUH), TUOTE3bI (TUTIOTE3a «MUPA
PHK» V. I'unbepra);

yMEHHE  BJIaJCTh OCHOBHBIMM  METOJaMH  HAy4YHOTO  IIO3HAHWUS,
UCIIOJIb3YEMBIMU B  OHOJIOTHYECKMX HCCIEOBAHUSIX IKUBBIX OOBEKTOB U
IKOCHUCTEM (OINHCaHue, U3MepeHue, HaOJIoJICHHe, DKCIIEPUMEHT), CIoco0aMu
BBISIBJICHHS U OIICHKHM aHTPOIIOT'C€HHBIX U3MEHEHUH B MIPUPO/IC;

YMEHUE BBIJICTSATh CYIICCTBEHHBIC MPU3HAKU: BHUIOB, OHOTEOILICHO30B,
HKOCUCTEM U Ouochepsl, CTAOMIN3UPYIOIIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIONaTPUYECKOTO u CUMIIATPUUECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIMX CHJI DBOJIOIUMU Ha TeHO(POH]
HOITYJISIIUHU, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpejie OOUTaHusl, Yepe10BaHUs
HAIPaBJICHUH HSBOJIOLMH, KPYrOBOPOTa BEHIECTB W IMOTOKAa DJHEPrUU B
HKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSI3M MEXAY MPOIECCAMU 3BOJIOLNH,
JIBUKYIIAMU CUJIAMH aHTPOTIOTEHEe3a, KOMIIOHEHTAMH Pa3IMYHBIX IKOCUCTEM H
PUCTIOCOOJIEHUSMH K HUIM OPTaHU3MOB;

YMEHHE  BBISABISATH  OTJIMYUTENBbHBIE MPHU3HAKH  JKUBBIX  CHCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie 0OMTaHUs, aOMOTHYECKUX U OMOTHYECKUX
KOMITOHEHTOB JKOCHCTEM, B3aMMOCBSA3€H OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTUYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIUKY JJI1 JI0Ka3aTelibcTBa POJICTBA OpPraHMU3MOB
pa3HBIX CHCTEMATUYECKHX TPYII, B3aMMOCBS3M OPraHU3MOB U  CPEJIbI
oOWTaHWs, E€IWHCTBA UYEJOBEUYECKMX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOTr000pa3usi BUAOB U IKOCHUCTEM KaK YCJIOBHS COCYIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBa;

yMEHUE peniaTh OHOJIOTMYECKHE  3aJlaud, BBIABISATH  MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKAY HCCIETyEeMbIMU OMOJOTMUYECKUMHU MPOIECCAMU U



SBJICHUSIMM, JIeJIaTh BBIBOJALI M TPOTHO3bI HA OCHOBAaHWUU TIOJYYCHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOII0IATh
npaBuiia Mpu padboTte ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, IPOBEPATh HX IKCIECPUMEHTAITHHBIMA
cpeactBamu, (HOpMyIHUpysS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOTYYCHHBIC
PE3YNIBTATHI U ICNIaTh BEIBOBL;

yMEHHUE y4acTBOBATh B yUEOHO-UCCIIEIOBATEILCKON paboTe 1Mo OUOI0THH,
HKOJIOTUW ¥ MEJUIIMHE, MPOBOANMON Ha 0a3e IMIKOJBHBIX HayYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISATh IMOJYYCHHBIE  pEe3ylbTaThl Ha  YYCHHUYECKUX
KOH(pEpEeHIUX;

YMCHHE OIICHWBATh THIOTE3bI M TEOPUU O TPOUCXOKICHUU IKU3HH,
YelloBeKa M YENOBEYECKMX pac, O NpPUUYMHAX, TOCIEICTBUSAX U CIOcobax
Npe0TBpAIICHHUs TII00aTFHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oymyriei npodeccroHatbHOM
ACSATENIPHOCTH B 00JMacTH OWOJNOTMH, JKOJOTHH, MPHPOJIOTOIH30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPUH, CEIIbCKOTO XO3SICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIUIYOJISTh  TO3HABATENbHBIA  WHTEpEC,
HaIlpaBJICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYMIOIIEH mpodeccun u
OPOJOJKEHUE OMOJOTUYECKOTO O00pa3oBaHUs B OpraHU3alUsaX CpPeIHEro
podecCHoHaIBLHOTO U BBICIIETO 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrtpoabnbie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 buonorus kak Hayka 1
2 JKuBbIE CUCTEMBI M X U3yYECHHUE
3 buonorus knetku 0.5
4 XHUMHU4YecKasi OpraHu3anys KIeTKN 10
5 Crpoenue u GyHKINU KIETKU 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 |
KJIETKE
7 HacnenctBennas nungopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
JKW3HEHHBIN LUK KIETKA 6 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — Hayka O HACIEACTBEHHOCTH U ) 0.5
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 1




16 buorexnomorua u cuareTUYEeCKass OMOJIOTUS 4
17 PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 13




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoasbnbie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
2 MukposBontonus U €€ pe3ysbTaThl 14 2
MakponsBostonust U €€ pe3yabTaThl 6
4 [TpoucxoxaeHue 1 pa3BUTHE KU3HUA Ha 15 L5
3emie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOT€HES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OPraHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarollen cpenon
7 Opranu3Msbl ¥ cpesia 0OUTaHUS 1.5
DKOJIOTHUS BUJIOB U MOIMYJISIUAN 0.5
9 DKO0JIOTHS COOOIIECTB. DKOJIOTHYECKIE 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHcTEMA
11 UYenoek u OKpyxaromas cpeaa
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

BI/IOJ’IOFI/I?[ KaK KOMIIJICKCHasA HayKa " KakK
4aCTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMbl U UX CBOMCTBA

ypOBHeBaﬂ opraHHU3alna )XUBBIX CUCTEM

Hcropust OTKpBITHS U N3y4EHUS KIIETKH.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOU
ounonoruun. [IpakTnueckas padoTa
«M3yueHre MeTo0B KJIETOYHOM
ouosiorun (xpoMarorpadus,
anekTpodopes, nuddepeHnraibHoe
nentpudyruposanue, [TL[P)»

0.5

XUMHUYECKUH COCTaB KIIETKH

MI/IHepaJ'IBHHe BCIICCTBA KIICTKH, UX
OuoJIoruyeckas POJIb

Opranuyeckue BelecTBa KIeTKU —
6enxu. JlabopaTopnas pabora
«O06Hapyx)eHue OelIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

0.5




CoiicTBa, K1accupuKanys U GyHKIHIH

ABHUIKCHUS HUTOIIIA3Mbl B PACTUTCIIBHBIX
KIICTKax»

? 0enKoB
10 Opranuyeckue BeIecTBa KJIETKH —
YTJIE€BOAbI
1 Oprannueckue BenecTBa KIeTKH —
JIUTIATBI
Hyxneunossie kucnotsl. JJHK n PHK.
2 Jlaboparopnas padota «Mccaenopanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JInYHBIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)
CexBenuponanue JIHK. Metoapl
14 T€HOMHKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKHU
15 MeToapl CTPYKTYpPHO# OHOJIOTHI
16 Tunsl kietok. [IpokapuoTnueckas
KJIeTKa
CrpoeHue syKapruoTHYECKON KIIETKH.
17 [IpakTiueckas pabora «3ydyenue 0.5
CBOMCTB KJICTOYHOW MEMOpaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETKH
OpHoMeMOpaHHbIE OPraHOU bl KIIETKH.
19 [IpakTtuyeckas padora «M3yuenue 0.5




20

HOHyaBTOHOMHbIe OpraHouAbI KJIICTKU:
MUTOXOHAPUH, IJIACTU/BI.
Jlaboparopras pabota «VcciienoBanue
IUIa3MOJIM3a U JICTIa3MOJIn3a B
PACTUTCIIbHBIX KICTKAX»

0.5

21

HememOpanHble opraHou bl KJIETKU

22

Crpoenue u pyHKUIUU sSapa

23

CpaBHI/ITeJ'II)Hafl XapaKTCPpUCTUKA KIICTOK
sykapuort. JlabopaTtopnas pabota
«M3yueHune cTpoeHUs KIETOK Pa3IMYHbIX
OpraHU3MOB»

0.5

24

ACCUMWISAIIHAS U TUCCUMIIAIINS — JIBE
CTOpOHBI MeTaboM3Ma. Tumbl oOMeHa
BemecTB. JJaboparopHas paboTa
«M3ydeHne KaTaIuTHYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WU
KaTaJiasbl)»

25

DepMEeHTaTUBHBIN XapaKTep peakiuid
KJIETOYHOTO METa00Iu3Ma.
JlaGopaTtopHas pabota «3ydeHnue
(hepMEeHTaTUBHOTO paCUICTICHUS
MEePOKCH/Ia BOJOPOAA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKAX)

0.5

26

benku-akTHBaTOPHI U OENIKH-
MHTUOUTOPBI

27

ABTOTpO(HBIN THIT OOMEHA BEIIECTB

28

doTocunTes




Xemocunres. JlJaboparopnas pabota

29 «CpaBHeH#He mporeccoB poTocHHTE3A U 0.5
XEMOCHHTE3a»
AHa’poOHBIC OpraHu3Mbl. Bus

30 oposxenus. JlabopaTopHas pabora
«CpaBHEHHUE MPOIIECCOB OPOKEHUS U
TIBIXAHUS

31 AspoOHBIE OpraHU3Mbl. JTaIb
SHEpPreTHYecKoro ooMeHa
DHeprus MeMOpPaHHOTO IpaiieHTa

32 npotoHoB. Cunre3 AT®: pabora
npoToHHOM AT®-cuHTa3bI

33 Peakuyuu MatpudHOro cuHTE3a
TpaHckpUNIUs — MaTPUYHBIA CHHTE3

34
PHK

35 Tpancusmus u e€ sTarmbl

36 KoaupoBanue amunokucior. Posib
pubocoM B OnocuHTE3€e OenKa

37 Opranu3zanus reHoma y IpokKapuoT u
yKapuoT

13 MouekynsapHble MEXaHU3MBbI SKCIIPECCHH
T€HOB Y YKapuoT
Bupycbl — BHekJeTOUHBIE (DOPMBI

39 KU3HU U OOJIUTaTHBIE Tapa3HTHI. 0.5

[TpakTnyeckas padora «CoznaHue
MOJEIIN BUpYCa»




BupycHslie 3a0071eBaHUs Y€JIOBEKA,

40 KUBOTHBIX, PACTCHUI

41 HanorexHnosioruu B 6uosoruu u
MEIUIIHE

42 JKu3HeHHBIN HUKIT KIETKH

43 Marpuussiii cuare3 JTHK
Xpomocomsl. JlabopatopHast paboTa

44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MHKpOIIpenapaTax»

45 Jlenenue KIETKH — MHTO3
Tunsl kietok. Kapuokunes u
nutokunes. JlaboparopHas padota

46 «HaOironerrne MyuTO3a B KIIETKax 0.5
KOHYMKa KOpelIKa Jiyka (Ha TOTOBBIX
MHKpOIIpenaparax)

47 Perynsuust >kM3HEHHOTO 1MKJIA KJIETOK

48 OpranusM Kak eIMHOE 11eJI0€

49 Txanu pacrenuid. JlaboparopHas pabota 0.5
«M3yueHue TKaHe pacTeHU '
TkaHu )KMBOTHBIX U YEIOBEKA.

50 Jlaboparopnas pabota «/3yueHue 0.5
TKaHEW KUBOTHBIX»
Oprassl. CHCTEMBI OPraHoB.

51 JlaGopaTopnas pabora «3yuenue 0.5
OpraHoB I[BETKOBOTO PACTECHUS

52 Onopa Tena opraHu3mMoB




53

JIBU)KEHHE OpPraHU3MOB

54 [Intanue oprann3MoB

55 [TuTanue NO3BOHOYHBIX )KHUBOTHBIX.
[MumeBapuTenbpHAs CHCTEMA YEIOBEKA

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX JKHBOTHBIX H
9eJoBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
KHUBOTHBIX U YeJIOBEKa

60 Brigenenue y opraHusmMoB

61 3ammTa y oOpraHu3MOB

62 NmMmyHHas cucteMa deoBeka

63 Pa3znpaxkxumocTs 1 perynauus y
OpraHU3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs
CHCTEeMa KUBOTHBIX U YeJIOBEKa

65 DopMbI pa3MHOKEHUST OPTaHU3MOB

66 [TonoBoe pa3zmMHOXKEHHE

67 Meiios

I'amerorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJeTok. JlabopaTopHas padora
«M3ydeHne cTpoeHus MOJIOBBIX KIETOK
Ha TOTOBBIX MUKpPOTIpErapaTax»

I/IH,[[I/IBI/II[yaJ'IBHoe pPa3BUTHUC OPTraHU3MOB




— OHTOI'CHE3

70

3akyajKa OpraHoB U TKaHEH U3
3apOJbIIIICBBIX JIUCTKOB

71

Poctu Pa3BHUTUC )KMUBOTHBIX.
Jlaboparoprast pabota «BrisiBieHue
MIPU3HAKOB CXOJICTBA 3apOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHME U pa3BUTHE PACTEHUI.
JlabopaTtopHnas pabota «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICIIUX
pacTeHuin»

0.5

73

I/ICTOpI/ISI CTaHOBJICHUA U pa3BUTHUA
ICHCTUKHN KaK HaAYKH

74

OCHOBHBIC TIOHSITHS] U CHMBOJIBI
reHetuku. Jlabopatopnas pabora

«/Ipo3oduna kak 00BEKT TEHETHIECKUX

HUCCIIEI0OBAHUID)

0.5

75

3aKOHOMEPHOCTH HaClle0BaHMS
IIPU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [IpakTuueckas padbota
"U3yueHue pe3ynbTaToB
MOHOTHOPUIHOTO CKpPEIUBaHUS Y
po30¢uis"

0.5

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBEI
MOHOFI/I6pI/II[HOF0 CKpCHIMBaHUA

77

AHaJ'II/I3I/IpyIOIJ_Iee CKpCIIMBAHUC.
Henomnxoe JAOMUHHUPOBAHUC




JurubpuiHoe CKpenuBaHue.
[IpakTtuyeckas padora «M3yuenue

78 0.5
pe3yJabTaTOB AUTMOPUIAHOTO
CKPCIIUBAHUS Y IPO30(DUITBDY
79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO
CKpEITUBaHUS
80 ClerieHHOE HAcIeI0BaHUE MPU3HAKOB
31 XPpOMOCOMHAsI TEOPUS
HACJIEJICTBEHHOCTH
82 I'enetnka moima
83 I'emoTHm KaK IeI0CTHAS CUCTEMa
24 I'eneTn4ecKkuii KOHTPOJIb PAa3BUTHS
pacTeHuM, )KUBOTHBIX U YeJIOBEKa
25 MN3MeH4YnBOCTb MpU3HAKOB. Bribl
H3MEHYHNBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh
BapuannoHHbIN psiag 1 BapUallMOHHAS
kpuBas. JlaboparopHas padoTa
g7 «MccnenoBanue 3aKOHOMEPHOCTEH 0.5
MOTU(DUKAITMOHHOW U3MEHYMBOCTH. ’
[TocTpoeHre BapHallMOHHOTO Psa U
BapHaIllMOHHON KPUBON»
28 I'eHOoTHIIMYECKAST N3MEHUYHNBOCTD.
KomOuHaTHBHASI N3MEHYUBOCTD
29 MyranroHHas "3MEHUNUBOCTb. 0.5

IIpakTnyeckas padora «Myranuu y




Ipo30¢h bl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTU MYTAIl[MOHHOTO
npoiiecca. JMUTeHETHKA U STTUTCHOMHKA

91

I'eneruxka yenoseka. [IpakTuueckas
paborta «CocTraBiieHUE U aHATU3
POIOCIOBHOM»

0.5

92

MeTtoasl MEAUIIMHCKON T'€HETUKHA

93

3HaueHne METUIINHCKON T'€HETUKHU B
MPEOTBPALLEHUH U JICUCHUN
reHeTHYECKUX 3a001€BaHNUN YET0BEKA

94

OcCHOBHEBIE IOHATHUSA CCJICKIINU.
JlabopaTtopHas pabota «3ydyenne
COPTOB KYJIbTYPHBIX PAaCTCHUN U TIOPOJT
JOMAITHAX KHUBOTHBIX)»

0.5

95

MeTomp! ceneKIIMOHHON pabOTHI.
JlabGopaTtopHas paborta «3ydeHue
METOJIOB CEJICKIIUU PACTCHUI»

0.5

96

JloCcTHXKEHUS CeNIEKIIUU PACTEHUI 1
KUBOTHBIX. [IpakTHueckas padota
«IIpuBUBKa pacTeHHI»

97

COXpaHeHI/IC, HU3Y4YCHHC U
HCIIOJIb30BAHHUEC I'CHETHYCCKUX PECYPCOB

98

buoTtexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJCTBA. HpaKTI/I‘-IeCKaH pa60Ta
«I/IsyquI/Ie 00BEKTOB OMOTEXHOJIOTHH

0.5




99 OcHOBHbIE HAIIPABJICHUS] CAHTETUYECKOM |
OouosorNu
100 XpOMOCOMHAsl U T€HHasl HHXEHepus 1
101 MenuuHckre OMOTEXHOJIOTUH 1
102 PesepsHeiit ypok. [loBTOpenue, |
00001IeHHe, cCUCTEMAaTHU3alis 3HAaHUN
OBUIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpaktirieckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OpodonmonHas Teopus Y. Jlapsuna 1
) JIBMKyIIMe CUIIbl SBOJIIOLIMY BUJIOB 110 |
Y. lapuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHBIN M HCKYCCTBEHHBIH OTOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH |
3BOJIIOLUA
5 OTansl 3BOJIIOIIMOHHOTO MpoLecca: |
MHKPO3BOJIIOLMS U MAKPOIBOIIOLIUS
6 [TonmynsAuus — sneMeHTapHas €IMHALLA 1
3BOJIIOLUA
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas | 0.5
pabota «BblisiBIeHUE U3MEHYUBOCTH Y )
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr |
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpauyu. M30a0mu nomymsauuii: |

reorpaduueckas, Ouojgormueckas




11

EcrectBennslit oT00p —
HaIPABJISIOIHNA (PaKTOP IBOTFOIAH

12

[TooBoi#t 0TOOP

13

[TprucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yAabTaT MUKPOIBOJIFOIHH.
JlabopaTtopHnas pabota «3yuenue
apoMop(h030B U UIUOANATITAIIUN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHut y
OpraHu3MoB: MopdoJoruueckue,
(dbusmoorNUecKue, OMOXUMUIECKUE,
noBenieHyeckue. Jlabopartopnas pabora
«[Ipucnocobiienus opraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71€c000pPa3HOCTb»

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHnas pabora «CpaBHEHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPOIBOJIIOLUN

18

CBs3b MHKPOSBOJOIOUH U
SIMUICMHOJIOI'MH

19

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

20

EHOFGOFp&(bH‘-ICCKHC MCTOAbI U3YUCHU




9BOJIIOIINH

OMOPHOJIOTHYECKUE U CPABHUTEILHO-

21 MOP(}OJIOTHIECKUE METO bl U3yUCHHUS
IBOJIIOIIUHI
MonekynsipHO-reHETUYECKUE,

22 OMOXMMHUUYECKHE U MAaTeMaTHYECKUE
METO/IbI U3yUEHUS IBOJIOLUH

23 OO61re 3aKOHOMEPHOCTH YBOJIOLUH

4 AJranTuBHAS paauanus.
HepaBHOMEpPHOCTH TEMTIOB DBOJIIOIIH

)5 Haydnple THTIOTE3bI MPOUCXOKICHUS
JKW3HU Ha 3emMie

26 JloHayuHbI€ MPeACTAaBICHUS O
3apOKICHUH KU3HU

7 OCHOBHBIE ATaIlbl HEOPrAHUYECKOU
SBOJTIOIH

28 ['unoTessl 3apoXKACHUS KUZHU
Hctopus 3emiu U METObI €€ U3y4ECHUS.

29 JlabopaTtopHnas padota «3ydeHue u 0.5
OTIMCAaHNE UCKOTIAEeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB»

30 HavanpHble 3Tansl opraHu4ecKoi
IBOJTIOIIHI

31 OBOJIIOLUS DYKapHOT

3 OCHOBHBIE 3Tarbl FBOJTIOLUN 0.5

PAaCTUTCIIBHOTO MHpPaA. HpaKTI/I‘-IeCKaH




pabora «M3yduenne ocobeHHOCTEH
CTPOCHHUS PACTCHHUI Pa3HBIX OTIACIOBY

OCHOBHBIC ATaIIbI 3BOJIOIIMH ) KHBOTHOI'O

33
Mupa
OBoJroLus )KUBOTHBIX. [IpakTrueckas

34 pabora «3yyenune ocoOeHHOCTEH 0.5
CTPOEHUS MO3BOHOYHBIX KUBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie 1o Ipam U
nepuoam

36 MaccoBble BEIMUPaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOIIIOro

37 CoBpeMeHHBIN IKOJIOTMYECKUN KPHU3HC,
€ro 0COOEHHOCTH

18 CoBpeMeHHas CUCTEMa OPraHN4eCcKOro
IPOILJIOrO

39 OCHOBHBIE CHCTEMAaTUYECKHUE IPYIIIbI
OpraHu3MOB

40 AHTpOIIONIOTHSI — HayKa O YEJIOBEKE

A1 Pa3BuTue npenacraBieHui o
IIPOUCXOKICHNH YeI0BeKa
MecTo uenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «M3yyenue ocobeHHOCTEH 0.5
CTPOEHUS CKEJIETa YEJI0BEKA, CBS3aHHBIX
C IPAMOXOXIACHUEM»

43 JIBIKyIME CUIIBI aHTPOIIOTEHE3a




CooTHOILIEHUE OUOJIOTUYECKUX U

44 COLIMANBHBIX (PAKTOPOB B
aAHTPOTIOTEHE3e

45 OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a

46 [Taneorenerrka 1 MajgeoreHOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacel. [Ipaktuyeckas

48 pabota «M3ydeHune 3K0JIOTHIECKUX 0.5
aJanTalyil 4YeJIOBEKay

49 MeskTUCITUTUTHHAPHBIC METOTbI
AQHTPOTIOJIOTHH

50 3apoKeHNe U Pa3BUTHE IKOJIOTHU
Mertonp! skonorun. JlabopaTopHas

51 paborta «/3ydeHue MeToa0B 0.5
9KOJIOTMYECKUX HCCIIE0BAHUI»

50 3HaYeHUE FKOJOTUYECKUX 3HAHUH ISt
YeloBeKa

53 DKoJiorudeckue GaKkTopsI
Abuotnyeckue akropsl. CBET Kak

54 skosioruueckuii pakrop. Jlaboparopuas 0.5
pabota «BrisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIMSIHUIO CBETa»
Abuotuueckue daktopsl. Temneparypa

55 KaK 9KOJIOTHYECKHI QaKTop. 0.5

JlaGopatopHas pabota «BrisgBrieHue
MPUCIIOCOOTICHUI OPraHM3MOB K




BIIMSIHUIO TEMIIEPATyPhD»

AbuoTtnueckue paxkropsl. BiraxkHOCTh
KaK 9KOJIOTUYECKUHN (haKTop.

56 JlaboparopHas paboTa « AHATOMUYECKUE 1 0.5
0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT
oOuTaHU»

57 Cpenpl oOuTaHUs OPraHU3MOB 1

58 buonoruueckre puTMbl 1

59 Kuzuennsle GopMbI OpraHU3MOB 1

60 buoTtnueckue GaxTopsl 1
3HaYeHNEe OMOTUYECKUX

61 B3aMMOJICMCTBUH VISl CYILIECTBOBAHUS 1
OpPraHU3MOB B Cpe/ie OOUTaHUS

& DKOJIOTHYECKHE XapaKTEPUCTUKHI |
i
OcHoBHbBIE IOKa3aTeNIN MOMYJISIINU:

63 YHUCIIEHHOCTb, IUIOTHOCTb, BO3PACTHAS U 1
M0JIOBasi CTPYKTYpa
OcHoBHbBIE IOKa3aTeNIN MOMYJISIINU:

64 POXIAEMOCTh, MPUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUT'PALIUU

65 OKoJIoru4ecKas CTpyKTypa MOIMYJISILUY 1

66 JluHaMuKa NOMyJISIUY U €€ perysuus 1

67 Kpussie pocta uncieHHOCTH |
nonysiiun. KpuBbie BBKUBaAHUS

68 ODKOJIOTHYUECKAs HUIIIA BUAA. 1 0.5




JIaboparopuas paboTa
«[IpucrocobieHust ceMsiH pacTeHUH K

pacceneHuIo»

69 Bun xak cucrema nomyasuui

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpaIUi SKUBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

73 KpyroBopoT BeliecTB 1 MOTOK SHEPTUN
B 9KOCHCTEME

74 OcHoBHbIE TIOKa3aTeNIN IKOCUCTEMBI

75 DKOJIOTHYECKHE MUPaAMUIbI

76 N3menenus cooO1ecTB — CyKIeCCUH
[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMBI MOPEHN U
OKEaHOB

73 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIIEH, IyCTHIHb

79 AHTPOTIOT€HHBIE HKOCUCTEMBI
Ypboakocuctemsl. [Ipaktuyeckas

80 pabota «M3ydyeHue u onrcanue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI
OpPraHU3MOB B 3KOCHUCTEMAX

82 MexaHu3Mbl BO3IEUCTBUSA 3arPsI3HEHUN




pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOIYJISAIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

bruocdepa — obmerianerapHas

83 obomnouka 3emin

84 VYuenue B. U. Bepuaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl

26 KpyroBopoTs! BemecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanpHOCTH OHOochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6MOChepsI

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX IPUYNHBI

90 BosneiictBue yenoseka Ha Ouochepy

01 AHTPONIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U dKUBOTHBIA MU

92 OxpaHa npupoipt

03 OcHOBHBIE MPUHLUITBI YCTOHYUBOTO
Pa3BUTHS YEIIOBEUYECTBA U IPUPO,IBI
PanmonanbHOE PUPOIOIIOIB30BAHUE U

94 COXpaHeHHEe OMOJIOTUYEeCKOTr0o
paszHooOpasus 3emiu

95 O60611eHne o Teme «MHUKPOIBOJIOUS
U €€ pe3yJIbTaThI»

96 O60611enne o Teme «MaKkpo3BOIIOIHS




U €€ pe3yJbTaThD)

O606menne no Teme «IIponcxoxaenne

97 1
U pa3BUTHE KU3HU Ha 3eMIie»

08 O606menne no Teme «IIponcxoxaenne !
YeII0BEKa — aHTPOIIOTCHE3)»
O6001eHue Mo Teme «IKOJIOTHUs —

99 HayKa O B3aUMOOTHOIICHUSIX 1
OpPTaHU3MOB»

100 O6061eHue o reMe «Opraiu3msl U :
cpena oOuTaHUs

101 O06006111eH1E TT0 TEME «IKOJIOTHS BUIOB 1
Y TIOTTYJISIIIHIAY

102 O606menue mo teme «brocdepa — |
r1106aabHas IKOCUCTEMa

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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