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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yue6HOMY Tmipeamety "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, KoHueniuu mnpenojaBaHus y4eOHOro mIpeameTa
«buonorus» M OCHOBHBIX MOJOXEHUM (denepanbHO pabodeil MporpaMmbl
BOCITUTAHUSI.

VYueOubiii mpenmer «buonorus» yrnmyonénnoro ypoBHs usyudenus (10-11
KJIAcChl)  SIBJISIETCS  OJAHMM W3  KOMIIOHEHTOB MpPEIMETHOM  obJsiacTu
«EcrecTBeHHO-HayuyHble mnpeaMeTsl». CormacHo mnonoxeHusm DPI'OC COO
npoduibHble y4eOHbIE NpPEIMEThl, H3y4yaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM audepeHimanu oOy4eHus: Ha ypOBHE CpeHEro oOIero
o0pa3oBaHus M TPHU3BAaHBI O0ECMEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM
o0lIMM, CpEeIHUM OOIIUM, CpPEeIHUM MPOPECCHOHATBHBIM ¢  BBICIIUM
oOpa3zoBaHueM. B To jxe BpeMs KaKIbli U3 3TUX Y4€OHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTHUPOBAaH HA TNPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3a/a4, CBS3aHHBIX C MpoQopUeHTaLUEH
oOydaromuxcs W CTUMYJIMPOBAHMEM HWHTEpeca K KOHKPETHOM obsactu
HAyYHOTO 3HAHHUA, CBSI3aHHOTO C OWOJNIOTHEH, MEIUIIMHOW, DKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yue6HOMy npenmety "buonorus" maér npeacraBieHue o
IeJIM U 3ajla4ax M3ydeHus yuyeOHoro rnpeameta «buonorus» Ha yriyOJ€HHOM
ypOBHE, ompenenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEpKaHHeE,
€ro CTPYKTYpUPOBAHHUE IO pa3jieliaM W TeMaM, PACIpeeieHHe IO Kiiaccam,
PEKOMEH/YeT TOCJIeI0BATEIbHOCTh U3YUYCHHS y4eOHOTO MaTepHalia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKU Y4eOHOTO Ipoliecca,
BO3pPACTHBIX OCOOCHHOCTEH oOydamommuxcsa. B mporpamMmme 1o Ouoioruu
peain30BaH MPUHIUI NPEEMCTBEHHOCTH C H3Y4YE€HHEM OMOJIOrMH Ha YPOBHE
OCHOBHOTO oO0mero oOpa3oBaHus, Omaromapss YeMy MPOCMATPUBACTCS
HANpaBJICHHOCTh Ha TMOCIEAyIollee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOI'O MUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, MPEJACTaBICHUI O 3J0pOBOM 00pa3e *U3HH, HA
BOCMIMTAHHE OEPEKHOr0 OTHOIICHHUS K OKpyKarolied mnpupoaHoi cpene. B
IIpOrpaMme Mo OMOJIOTUH TaK)Ke MOKa3aHbl BO3MOYKHOCTH y4eOHOTO MpeameTa
«buonorus» B peamuzanuu TpedoBanuiit PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM M TMPEAMETHBIM pe3yiabTaTaM OOydYeHUS U B
(OpMHpPOBaHMM OCHOBHBIX BHUJOB YUYEOHO-IIO3HABATEIBHON JESATEIBHOCTU



o0y4Jaromuxcs Mo OCBOCHUIO COJIepkKaHUS OMOJOTHYECKOro oOpa3oBaHUsI Ha
YPOBHE CPEeIHET0 00IIero 00pa3oBaHuUs.

VYueOuwiii npeamer «buoyorus» Ha ypOBHE CpeAHEro  oOIIero
oOpa3oBaHus 3aBepliaeT OuOJOrMYeckoe o0pa3oBaHME B  IIKOJE U
OPUEHTHPOBAH Ha PACIHIMPEHHUE U YIIyOJIeHHE 3HAHUN 00Yy4YaroImuXcs O KUBOU
MPUPOJAE, OCHOBAX MOJEKYJISIPHOH M KJIETOYHON OMONOruHu, 3MOPUOJIOTHH U
OMOJIOTUU Pa3BUTHS, TEHETUKU, CEJICKIIUU, OMOTEXHOJOTHH, BOJIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3yuenne yueOHoro mpenmera «buosiorus» Ha yriiyOJIe€HHOM YpPOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYUYAIONIUXCS K MOCIEAYIONEMY MOTYyYCHHUIO
OMOJIOTMYECKOTO  00pa3oBaHMs B By3aX M  OpraHu3alusxX CpeaHEro
npodeccuoHanbHOro obpazoBanus. OCHOBY €ro cojep>KaHus COCTaBIsET
cucTteMa OMOJIOTUYECKUX 3HAHUM, TOJIYYCHHBIX MPU U3YYCHUU 00YyJaromUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3/leioB OUOJOTUM HAa YpPOBHE
OCHOBHOTO 001mero obpaszoBanus, B 10—11 kiaccax 3TH 3HAHUS TOJYYarOT
paszButue. Tak, pacIIUpeHbl U yrayOJieHbl OMOJIOTUUECKUE 3HAHUS O PACTCHHSX,
KUBOTHBIX,  rpuoax, OakTepusX,  OpraHu3Me  4YeJOBeKa, 001X
3aKOHOMEPHOCTSIX ~ KM3HHU, JIOMOJHUTENHHO  BKJIIOYEHBI OHOJOTUYECKUE
CBEJICHUS TPUKIATHOTO M IIOMCKOBOIO XapakTepa, KOTOphlE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTUPHI [UIsl TOCIEAyIoIero BbeiOOpa mpodeccuu.
Bo3morxkHa Takxke MHTErpamus OMOJIOrMYEeCKUX 3HAHHM C COOTBETCTBYIOIIMMU
3HAHUSIMU, TMOJYYEHHBIMH OOYYaIOIIMMUCS TPU U3Y4YeHUU (DU3UKU, XUMHH,
reorpaduu ¥ MaTeMaTHKHU.

Crpyktypa mporpamMmbl mo ydeOHOMY mnpeamety "buomorus" oTpaxkaeT
CUCTEMHO-YPOBHEBBIM U HBOIIONMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo WM, W3YyYalOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEepHBIC IS
KUBBIX CUCTEM Pa3HOT'0 YPOBHS OpPraHHU3alllM, SBOJIOLUHN OPTaHUYECKOTr0 MHUpa
Ha 3emiie, COXpaHEHHsI OHMOJOTHYECKOT0 pa3HooOpas3usi 1uranetsl. Tak, B 10
KJIacCeé H3y4YaloTCSi OCHOBBI MOJEKYISIPHOM H  KIETOYHON OWOJIOruH,
AMOPHUOIOTUU ¥ OWMOJIOTHH Pa3BUTHS, TEHETUKUA U CEJICKIIMU, OMOTEXHOJIOTUU U
CUHTETHYECKOW OWOJOTUH, aKTyaIH3uPYIOTCS 3HAaHHWS OOydYaroImuxcs To
OoTaHWKEe, 300J0THHM, aHAaTOMHH, Gu3nonorun uyenoBeka. B 11 kmacce
M3Y4aloTCs SBOJIOIIMOHHOE YUEHHE, OCHOBBI HKOJIOTHUU U YUEHUE 0 Onocdepe.

VYueOnpiii mnpeamer «buomorus» Tpu3BaH 00€CTIEUUTH OCBOCHHE
oOydJaromuMucs OWOJIOTHYECKUX TEOpUi W 3aKOHOB, WJACH, MPHUHIMIIOB U
MpaBUJl, JIEXKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa, 3HAHUW O CTPOCHUHU, MHOTOO0pa3uK U OCOOCHHOCTAX KIETKU, OPraHU3Ma,
MONYJISIIIUU, OUOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKCHUSX,



COBPEMEHHBIX  HUCCJIEJOBAaHUAX B  OWOJOTMHM, NPUKIATHBIX  acHeKTax
Ouonormdyeckux 3HaHWM. Jg pa3BuTHA U TOAJACpPXKAHHUS  MHTEpeca
oOydaromuxcs K  OHOJIOrMM  Hapsily CO  3HAQUUTEIbHBIM  00BEMOM
TEOPETHUYECKOTO MaTepuaja B COJAEpKaHUU TMPOrpaMMbl 1O OHOJOTHH
MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBIICHWS W PA3BUTUSA TOU WU
WHOM 00JlacTh OMOJIOTHH, BKJIAJIOM OTCUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B
pelieHre BaXKHEHIITNX OMOJIOTUYECKUX U IKOJIOTUUECKUX MPOoOIeM.

Lens wuzydenuss ywebHoro mnpeamera «buonorus» Ha yriyOon€éHHOM
ypOBHE —  OBJIaJIcHHE OOYYalIIMMHUCA 3HAHUSMH O  CTPYKTYpHO-
(GYHKIIMOHAIPHOM ~ OpPraHu3allMi  JKUBBIX CHUCTEM  pa3HOTO paHra u
npuoOpeTeHne YMEHUH UCIOIb30BaTh ATH 3HAHUA B (DOPMUPOBAHUU UHTEpPECA K
onpenenéHHol o0nacTi TPodecCHoHaATBLHON JIESITEIBHOCTH, CBSI3aHHOM C
Ouwosioruedt, wWiIM K BbIOOpPY Y4YeOHOTO 3aBeACHUS ISl TPOJOTIKEHUS
OMOJIOrMYECKOTO 00pa30BaHMs.

JlocTmwkenue 1enu u3ydeHuss ydeOHoro mnpeamera «buomorus» Ha
yriay0iaEéHHOM YpOBHE 00€CIIeYMBACTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMbl OHMOJOTMYECKUX 3HAaHUU: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpUSX, KOHIEMIUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TPaBMJIaX, COCTABISIONIMX COBPEMEHHYIO E€CTECTBEHHO-
HAyYHYI0O KapTUHY MHpa; O CTPOEHUHU, MHOTo00pasvu M OCOOEHHOCTAX
OMOJOTUYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJALMs, BUJ, OMOTreOoleHO03,
o6uocepa); O BBIIAIOMIMXCA OTKPHITUSAX U COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE OOYyYalOlUXCS C METOAaMH TO3HAHHS >KUBOW MPUPOJIBIL:
UCCJIEIOBATEILCKUMHU METOJaMU OHOJIOTMYECKUX HAayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOTMH, AMOPHOJIOTUM U OWOJOTHH pPa3BUTHS, TE€HETUKU U
CEJICKIIUU, OWOTEXHOJOTUU W CHUHTETUYECKON OWMOJIOTHH, MaJICOHTOJIOTHH,
HKOJIOTHHM); METOJIaMH  CAaMOCTOSITEIbHOTO  TIPOBEACHUS  OHUOJOTHYECKUX
UCCJIeIOBaHU B JabopaTopud W B Tpupojae (HaOmroAeHUE, H3MEpPEHHE,
AKCHEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJIcHNE OOYyYaIOMIUMHUCS YMEHUSIMU: CaMOCTOSITEIbHO HAaXOJUTh,
aHANM3UPOBATHh M HCIOJIH30BaTh OMOJIOTHYECKYI0 WH(OPMAIINIO; MOTH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN; YCTAaHABIWBATH CBSI3h MEKIY
pa3BuTHEM OWOJOTUM U COLUUAIBbHO-’)KOHOMHUYECKHUMH M SKOJOTHYECKUMU
mpoOjeMaMu 4eJI0BEUeCTBA; OICHUBATH MOCIEICTBUS CBOCH JEATEIHLHOCTH TIO
OTHOILIEHHUIO K OKpPY’Kalollell MpUpoOAHON cpenie, COOCTBEHHOMY 3I0POBBIO U
3JI0POBBIO  OKPYXKAIOIIMX JIFOJIe; OOOCHOBBIBATL U  COOJIOAATh MEPHI
npopuiIakTUKU UHPEKIMOHHBIX 3a00JI€BaHU, MTpaBuia MOBEACHUS B MPUPOJIE



u oOecrieyeHuss 0€30MacHOCTH  COOCTBEHHOM  KU3HENEATEIbHOCTH B
Ype3BBIUAMHBIX  CUTyalMsIX TPUPOTHOTO M TEXHOTCHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHBIEC HAyUHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYalONIUXCS  WHTEIUICKTYadbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITHSAMH |
COBPEMCHHBIMU HCCJICIOBAHUSIMH B OWOJIOTHH, PEIIaeMbIMU €10 IIPOoOIeMamu,
METOJ0JIOT e OMOJIOTUYECKOTO WCCIICIOBAHUA, MTPOBEICHHUSI
OKCIIEPUMEHTATBHBIX ~ WCCJICIOBAHMMA, pEIICHUS  OWOJOTHYECKUX  3ajad,
MOJICJTUPOBAHMS OMOJIOTHIECKUX O0OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE y OOYYAFOIIUXCS IIEHHOCTHOTO OTHOIICHHMS K )KHBOU MPUPOJIC
B IEJIOM H K OTIACIbHBIM €€ O0O0BbCKTaM | SBICHUAM; (HOPMHUPOBAHUC
HKOJIOTHYECKOM, TeHETHYCCKON TPaMOTHOCTH, OOIICH KyJbTYphl MOBEICHUS B
NPHUPOJIC; HHTETPAIIMHU €CTECTBCHHO-HAYYHBIX 3HAHUH;

npHOOpeTeHHEe OO0YJarONIUMHUCSA KOMIIETEHTHOCTH B  pallMOHAIBHOM
IIPHUPOJIOIIONIH30BAHUN (COOJIFOICHUE TPaBHUJI TOBEJICHUS B TPHPOJE, OXPaHbI
BUJIOB, OKOCHUCTEM, Owmochepnl), COXpaHCHHH COOCTBEHHOTO 3JI0POBbS U
3I0POBbSl  OKpYXKalOIIUX  Jojed  (coOmiogeHuss Mep  NpodUIaKTUKU
3a0oneBanuii,  obOecrmeueHne  O€30MACHOCTH  JKU3HENEATENBHOCTH B
Ype3BbIUAMHBIX CUTYalUAX MPUPOIHOTO U TEXHOTEHHOI'O XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJOTHYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HMU;

CO37aHMe YCIOBUM JJii  OCO3HAHHOTO  BbIOOpa  OOyYaroHmIMMUCS
WHAUBUAYaTbHOM oOpa3oBaTeIbHON TPAeKTOPHH, CIOCOOCTBYIOLIEH
NOCIIEYIONIeMYy MPO(ECCHOHATEHOMY CaMOONPENETICHUI0, B COOTBETCTBUH C
WHANBUAYaTbHBIMU MHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.

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

OT60p opraHu3armoOHHBIX (OPM, METOJIOB M CPEJCTB O0YUCHHUS OMOJIOTHHI
OCYIIECTBIISIETCS ¢ YUETOM CHEIUPUKH €ro COACpKaHUs U HAIpPaBICHHOCTH Ha
MPOJOJDKEHNE OMOJIOTMYECKOro 00pa3oBaHUS B OPTaHM3AIUSAX CPEIHETO
po(ecCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYEeHHWHM OWOJIOTHMH Ha YTIIyOJIEHHOM
YpOBHE SIBIIECTCS MPOBEACHUE JTA0OPATOPHBIX M MpakThueckux pabdot. Taxke
ydgactue  OOydYarommxcsi B BBIIIOJIHEHWM  TMPOEKTHBIX W y4eOHO-
MCCJIEIOBATEILCKUX padOT, TeMaTHKa KOTOPBIX OMpENesieTCs y4YuTeleM Ha
OCHOBE WMEIONINUXCS MaTEPHATBHO-TEXHUYECKUX PECYpCOB ¥  MECTHBIX
MPUPOIHBIX YCIOBUMU.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Coneprxanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOJAUT B MPOBEPKY
rocyapcTBeHHOM utoroBoi arrectaruu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTHs Ouoyioruu. buosiormyeckue HayKu M H3ydaeMble UMHU TPOOJIEMBI.
dOyHAaMEHTaJbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEHOBAHUS B
OuoJioruy.

3HaueHue OuoJIorMM B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4yHOU kapTuHbl mupa. [Ipodeccuu, cBszanHbie ¢ Ouosiorueid. 3HaueHUE
OMOJIOTMM B TPAKTUYECKOW JEATETbHOCTH YEJIOBEKAa: MEIHIIMHE, CEIIbCKOM
X035MCTBE, MPOMBIILICHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

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

Tabnuuel u cxembl: «CBsi3b OuoNIOTMM € APYTMMH Haykamu», «Cuctema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3yUYeHHE

XKuBble cuctemMbl Kak mpenMer uzydeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh U YTNOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOM3BEAECHUE, PA3/IPa)KUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3allid >KHUBBIX CHCTEM: MOJEKYJISAPHBIM, KIETOYHBIN,
TKAHEBbI, = OPraHU3MEHHBIM,  MOMYJISALMOHHO-BHUIOBOW,  3KOCHCTEMHBIN
(bmoreoneHoTnyeckmii), omochepHbiii. IIporeccrl, MpoucxoAsNIue B >KUBBIX
cuctemax. OCHOBHbIE TIpU3HAKH XKUBOTO. JKM3Hb Kak (hopma CyIecTBOBAHUS
marepuu. Hayku, wusydaromue >KUBBIE CHCTEMBl Ha pPa3HbBIX YPOBHSX
OpraHu3aIyu.

Nzyuenue xuBbIx cucteM. MeTtonbl Ononornueckor Hayku. Habmonenune,
W3MEpPEHUE, DOKCIEPUMEHT, CcucTemaru3auus, MertaaHann3. [loHsaTtue o
3aBUCUMOM W HE3aBUCUMOW IiepeMeHHOU. [lmanupoBaHue 3SKCIIEPUMEHTA.
IlocTtanoBka u npoBepka runorte3. Hynesas runoresa. [lonsitue BoIOOpKU U €€
JOCTOBEpHOCTh. PazOpoc B Ouosormdyeckux MaHHBIX. OleHKa JOCTOBEPHOCTH



MOJYYEHHBIX PE3yJIbTaTOB. [[pUUMHBI UCKAaXKEHUSI PE3YIBTATOB 3KCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOIO TECTA.

JdemoHcTpanumn

Tabmumpl 1 cxembl: «OCHOBHBIE NpPHU3HAKU >KU3HU», «buosorunyeckue
cucteMbl», «CBONCTBA JKMBOM MaTEpUU», «YPOBHU OpPraHU3aLNUA KUBOU
npupoasl», «CTpoeHUE KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CUCTEMBI
OpraHoB Y€JIOBEUYECKOro opranusmay, «buoreonenos», «buocdepay, «Metoasl
U3YUYCHUS )KUBOU IPUPOIBI.

O6GopynoBaHue: JaboparopHoe  OOOpPYyJOBaHHE JJii  MPOBEICHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonb30BaHUE pPaA3IUYHBIX METOJIOB IpHU
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QyHKIIMOHANBHAS €IMHHUIIA >KUBOTO. McTopus
oTkpeiTHs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. IlIneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPUH.

Mertonbl  MOJEKYJISIpHONM W  KJIETOYHOW OHOJOTHMU: MHMKPOCKOIIHS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHnaiIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBHUPOBAHUE KIETOK. M3yueHue @QUKCUPOBAHHBIX
Knemok.  ONEKTpOHHasi  MHUKpockomnus.  Kougokanvnas — mukpockonus.
Bumanwvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHCTpamuu

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MHUKPOIIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIETOK.

IIpakTnueckass padora «l3ydeHne METOAOB KIETOYHON OMOJIOTUU
(xpomarorpadusi, snexkrpodopes3, auddepeHuaNbHOEe TEHTPUGYTHPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XHUMUYECKUNA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponp Kak pacTBOpHUTENA, peareHTa, y4yacTue B CTPYKTYpUPOBAHUH
KJIETKH, TEIJIOPEryIsiuui. MuHepanbHble BEIlleCTBa KIETKU, UX OHOJOoruyecKas
poJib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.



Opranudeckne BellecTBa KIETKH. bHOIOrMYecKkrne mNOJUMEpPBI. benkw.
AMHMHOKUCTIOTHBIM  cocTaB  OenakoB. CTpyKTypbl OEIKOBOW  MOJIEKYJIbI.
[lepBuunas cTpykTypa Oenka, mnenTuAHas CBsI3b. BTopuuHas, TpeTUYHAs,
YeTBEepTUYHAsA CTPYKTYyphl. JleHaTypanus. CBoiictBa OenkoB. Knaccudukaius
0enkoB. buonornueckue GpyHkiuu 6eakoB. [lpuonsi.

Yranesonpl.  MoHocaxapuabl, — AUCaxapuibl,  OJIUIOCaxapuipl U
nonucaxapuabl. OOmWMA MiaaH CcTpoeHuss U (HU3MKO-XMMHUYECKHE CBOWCTBA
yriaeBooB. buonoruueckue pyHKIIUU yrieBOIOB.

Jlunugael.  T'mapodunsHO-TUApOdOOHBIE  cBoMicTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, cTepoubl. buomornueckue
¢ynkuun munuaoB. O6mKe cBOWCTBa OMOJIOTMYECKHX MEMOpaH — TEKYy4ecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CTpoeHre HyKIIEMHOBBIX KHUCIIOT.
Hyxneoruasl. [Mpuntiun kommiementapHocTu. [IpaBuno Yapradda. Ctpykrypa
JNHK — nBoitHas cnupans. MecToHaxoxjeHrue M Ouoyioruueckue (QpyHKIUH
JHK. Bunst PHK. ®yukunu PHK B kitetke.

Ctpoenne monekynabl AT®. Makpospruueckue cBsizu B mosiekyie ATO.
buonornyeckue pynkiun AT®. BoccTraHoBIeHHbIE IEPEHOCUUKH, UX (YHKIIUU
B KieTke. /JIpyeue uyxneosuompughocghamor (HT®D). CexBenupoBanue J[HK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKuy.

CrpyktrypHas  Owoyiorusi:  OWoxuMuueckue W Ouodusnueckue
UCCJICIOBAHUS COCTaBa U NPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJEKYIL
Mooenuposanue cmpykmypol u @QYHKYuti OUOMONEKY U UX KOMHJIEKCOS.
Komnvrlomepnotii  ouzaiin  u  opeanuueckuii cunme3 OUOMOAEKYL U  UX
HenpupoOHbIX AHAN0208.

JdeMoHCTpamuu

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

Juarpammbel:  «PacnpeneneHne XUMHAYECKHX 3JIEMEHTOB B HEXUBOU
npupone», «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B JKMBOW IIPUPOJIEN.

Tabnuter 1 cxembl: «lleprogudeckas TadauIa XUMUYECKUX JIEMEHTOBY,
«CTtpoeHune MoJeKybl BOJbl», «Bemectsa B coctaBe opranu3smMoB», «CTpoeHue
MOJEeKyIbl Oenkay, «CTpYKTypbl O€IKOBOW MOJEKYJbl», «CTpO€HHE MOJIEKYI
yrieBoioB», «CTpoeHHe MOJEeKyn JunuaoBy, «HyKienHOBblE KHUCIOTHIY,
«Ctpoenue monexynsl ATOy.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTtopHas pabGora «OOHapyxeHue O€IKOB €  IOMOIIbIO
KaueCTBEHHBIX PEAKIIUI.



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

Tema 5. CTpoenue u GyHKIUM KJICTKH

Tunel KIETOK: >yKapuOTHYECKass W MpokapuoTuyeckas. CTpyKTypHO-
($yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHueckod kieTku. KieroyHasi cTeHka OakTepuil u
apxed.  OcoOeHHOCTH  CTpOEHUsI  rerepoTpo@HO W aBTOTpO(HOU
NPOKAPUOTHYECKUX KJIETOK. MecTo U pojib MPOKapuoT B OMOLIEHO3aX.

Ctpoenre ¥ (QYHKIMOHMpPOBAHME  JYKAPUOTHYECKOW  KJIETKHU.
[Inazmaruyeckas MemOpana (mnasmanemma). CTpykTypa IIa3MaTHUeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB 4Yepe3 IJIa3MAaTUYECKYl0 MeMOpaHy:
naccuBHbI (quddy3us, obneruénnas auddysusi), aKkTUBHbIA (TIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponuiiaemocts memOpanbl. Paborta
HATPUN-KAJIMEBOTO HAcOocCa. DHJIOIMTO3: MUHOLUTO3, (HAaromuTo3. DK30LMTO3.
Knerounas crenka. CTpykrypa W (QYHKIIMM KIETOYHOM CTEHKH DPAaCTCHHIA,

rpudoB.
[uronnasma. I{uTto3zonbs. IluTockener.  JIBMKEHME  IMTOILIA3MBI.
Opranouibt KJIETKHU. OnnomeMOpaHHbIE OpTraHOUbI KJIETKH:

sHpomtazMarnueckas cetb (I1IC), anmapat ['osbKy, TU30COMBI, UX CTPOEHHUE
u (QyHKuuu. B3auMoCBsSI3b OJJHOMEMOpPAaHHBIX OpPraHoOMIOB KieTku. CTpoeHue
TPaHYJSIPHOTO peTUKyinyMa. Mexanuzm nanpasnenus oenxoe ¢ IIIC. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ nagkuii (arpanyisipHbIN)
sHAOIIA3MaTHIeCKuil peTukyiayMm. CekpeTopHas QyHkIius annapara [ombmku.
Mooudghukayus benxkos 6 annapame I onvoacu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpaHCTIOPT BEIIECTB B KJIETKE. Bakyoiaum pacTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWIbI KIETKU: MUTOXOHJIPUHU, IUIACTHUJIBI.
IIpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumbuoeenesz  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIMM MHUTOXOHAPUN U
rwiactu. [lepBuyHbie, BTOPUYHBIC U CJIOKHBIE TUTACTUIBI (POTOCUHTE3UPYIOIIUX
3yKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranouabl  kjnetkn  CtpoeHue U (QyHKIUH
HEMEMOpaHHBIX  OPTraHOWJIOB  KJIETKH. Pubocombl.  [lpomesicymounvle
Puramenmol. MukpodunaMeHTol. AKMuHogvle MuKpouiameHmol. MbIIICUHBIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblueUHblX KiemoK. MUKpOTpyOOUKH.
Knerounwiit 1entp. CrpoeHue u JBHXKEHUE KIYTUKOB U PECHUYEK.
Mukpotpybouku uurormasmel. LleHTpuons. berku, accoyuuposannvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnwie denxu.



Anpo. O6onouka sapa, XpOMaTUH, KapHOILIa3Ma, SPBIIIKH, X CTPOCHUE
u ¢yHkuuu. AnepHeiii 0eakoBbIi MaTpukc. IIpocTpaHCTBEHHOE PacloOIOKEHNE
XpOMOCOM B HHTep(azHOM sdnpe. Iyxpomamun u 2cemepoxpomamun. benku
XpOMaTHHa — TUCTOHBL. JJunamuka s0epHou 000104Ku 8 mumose. floepHulil
MPaucnopm.

Knerounbie BkimtoueHus. CpaBHUTEIBbHAS XapaKTEPUCTHUKA  KIIETOK
AYKapHoT (PacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

IToptpets: K.C. MepexkoBckuii, JI. Maprymuc.

Tabnuupl u cxembl: «CTpoeHUE IYKAPUOTHUECKOW KIeTKW», «CTpoeHue
KUBOTHOU  KJIEeTKW», «CTpOeHHE pacTUTENbHON KieTkuy, «CTpoeHue
MUTOXOHJIPUNY, «Aapo», «CTpoeHrEe MPOKAPUOTUIECKON KICTKUY.

OO0opyioBaHHE: CBETOBOH MHUKPOCKOT, MHKPOIIPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX KJICTOK, MUKPOIIpEapaThl OaKTepruaIbHBIX KICTOK.

JlaGoparopHass pabGora «l3ydyeHue CTpPOCHUSI KIETOK pPa3IUYHbIX
OpraHU3MOB.

IIpakTnyeckas padora «3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbBI».

JlaGopaTopuas padora «lccrenoBanue riazMonu3a U AEIUia3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas padora «/3yueHue JBUKEHUS IUTOILIA3MBI B
PACTUTENIbHBIX KIETKAX.

Tema 6. O0OMeH BellecTB M NMPeBpPAallleHUE YJHEPTUU B KJIEeTKe

AccuMumsIMA W JIUCCUMWIISALMS — JIBE€ CTOPOHBI MeTaboim3ma. THumsbl
oOMeHa BeIIeCTB: aBTOTPO(HBIH M TreTepoTpOodHBIA. YYacTue KHUCIOpoJa B
OOMEHHBIX TIpolleccax. DHEPreTHYeCKoe OOecreueHrne KIETKU: MpeBpalleHue
AT® B o0meHHbIx mporieccax. DepMeHTATUBHBIM XapakTep pPEaKIIHi
KJIETOYHOTO MeTabonu3zma. DepMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXaHU3M
neiictBusi.  Kodepmentsl. Otinuusi  (QepMEHTOB OT  HEOPraHMYECKUX
KaTamu3aTopoB. benKu-akTHUBAaTOpl W OCIKU-UHTHOUTOPHL. 3aBUCHUMOCTH
CKOpOCTH (hepMEHTATUBHBIX PEAKIIUIA OT PA3IMIHBIX (PaKTOPOB.

[lepBuuHBIll CHUHTE3 OpPraHUYECKHX BellecTB B KieTke. DorocuHTeEs.
AHoKkcueennwlll u oxcueeHHvlll pomocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmvl U NUSMeHmbl pPeakyuoHHo2o0 yewmpa. Ponb XJIOPOIJIACTOB B
nporecce GorocuaTe3a. CBeroBas u TeMHOBas (pa3bl. Pomoodvixanue, Cs., Cs- u
CAM-munvr  ¢pomocunmesa. IlpogyktuBHOCTH (oTOCHMHTE3a. BnusHue
pasTUYHBIX (AKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAUeHUE (OTOCHHTE3A.



XEMOCHUHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB
HUTpUPUUUPYIOIIHE OaKTEpUH, KeIe300aKTepuu, cepoOAKTEPUH, BOAOPOIHbBIE
OakTepuu. 3HAYECHUE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opoxxenus. [IponykTel OpokeHHs U UX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPIaHM3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0JIE3HEH.

AnpoOHBIE OpraHU3MBl. Jrarbl DHEPreTUYECKOTO oOMeHa.
[loaroroButenbHblid  ATan. [7UKOIUM3 — OECKUCIOPOJHOE PACIICIUICHHE
TJIFOKO3BI.

buonoruyeckoe okucieHue, Wi KJIeTouyHoe AbixaHue. Poiab MuTOXOHApUA
B Ipoleccax OHOJOTMYECKOro  okucieHus. Llukinumyeckue  peakuuu.
OxucnutensHoe (dochopunupoBanue. IHepeus MeMOPaAHHO20 2epadueHma
npomono8. Cunmesz ATD: paboma npomounnoii AT®-cunmasel. [IpeumynecTa
a’poOHOro myTH oOOMeHa BEUIECTB IMepea aHa’poOHbIM. DPPEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

JdemoHcTpanumn

Ioptperst: Ix. ITpuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u  cxembl: «DorocuHTE3», «IHEPreTUUYECKU OOMEH,
«buocunres 6enka», «CtpoeHue GpepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOU MHUKPOCKOTI, o0opynoBaHue 1St
IPUTOTOBJIEHUS OCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHnass pabGora «l3ydyeHue KaTaJUTUUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl MIIH KaTajasbl)y.

JlabopaTopHass padora «l3yueHue ¢GEepMEHTATHBHOTO pACIICTUICHHUS
NEPOKCUJIA BOJOPOJA B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX».

JlaGopaTtopnas pabGora «CpaBHeHue mporieccoB (GOTOCHHTE3a W
XEMOCHUHTE3a.

JlabopaTopHas pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKCHUS U ABIXaAHUS.

Tema 7. HacaeacrBenHasi HHpopManus U peajau3anus e€é B KJIETKe

Peakuun wmatpuuHoro cuHTe3a. [IpUHIMD KOMIUIEMEHTapHOCTH B
peaknusX MaTPUYHOTO CHHTEe3a. Peanmmsarusi HacienCTBEHHOW WH(MOpMAIINH.
I'enernueckumil Ko, ero cBoMcTBa. TpaHckpunius — MarpuuHblii cuare3 PHK.
[IpuHUMNIBI  TPAHCKPUIILIMKM:  KOMIUIEMEHTAPHOCTb, aAHTHUIIAPAJUIEIbHOCTD,
acuMMeTpuuHOCTh. Co3pesanue mampuunvix PHK 6 aykapuomuueckou xiemxke.
Hekooupyrowue PHK.



Tpancnsuusa u e€ sranbl. Yuactue TpaHcnoptHbix PHK B OnocunTese
Oenka. YcioBusi OuocuHTe3a Oenka. KomgupoBanue amuHOkuciaor. Poib
pubocoM B OMocHHTE3E OelKa.

Cogpemennvie npedcmagnenus o cmpoenuu 2eHos. Opranuzanusi reHoma y
MPOKAPHUOT U 3YKApPUOT. Perynsnus akTUBHOCTH T'€HOB y MPOKapuoT. ['unoresa
onepoHa (®. Kaxob, K. Mano). MonrexynsapHvie mexanHuzmvl IKCHpeCccuu 2eHo8
y oykapuom. Ponv xpomamuma 6 pecynayuu pabomsi ceHos. Perymsanus
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblii romeocTas.

Bupycbel — HekneTtounsle (OpMBI KU3HU M OOJUTATHBIC MMapa3UTHI.
CrpoeHue NpPOCTBHIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwiti yuxn JHK-codepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. Obpamnas mpancKpunyus, pegepmasd, UHmezpasda.

Bupycubie 3abosneBanHusi 4yenoBeka, JKMBOTHbBIX, pacteHuil. CIIN/,
COVID-19, comuanpHble U1 METUIIMHCKHE MTPOOJIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuiux maccugos («bigdatay)
CMPYKMYPHLIX Ouonocuyeckux oauuvix. Hanomexuonoeuu 6 oOuonocuu u
meouyune.  IIpoepammupyemovle  @ynkyuu 6erkos. Cnocobvi 0ocmasku
JIeKapCcma.

JdeMoHCcTpamuun

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

Tabmuupl u  cxembl: «buocuHTes Oenkay, «l'€HEeTHYECKHII KO,
«Bupycw», «baktepuodarm.

IpakTuyeckas padora «Co3aaHue MOJCIN BUPYCay.

Tema 8. ’Kn3zHeHHBINH HUKJ KJICTKH

Knerounsrii 1mukn, ero mepwonbl u peryisamus. MHtrepdaza m MuTO3.
Oco0OeHHOCTH TpoIleccoB, MpoTeKaromux B uHTtepdase. [lonroroBka KieTku K
nenenuto. llpecunTeTnyeckuii  (MIOCTMUTOTUYECKHI), CUHTETUYECKUH U
MOCTCHHTETUUYECKUH (MPEMUTOTHYECKUI ) EpUOIbI UHTEP(aA3HI.

Marpuusnsiii cunre3 JIHK — permukanus. [Ipuanuner permmkanun JTHK:
KOMIUJIEMEHTAPHOCTh, TOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexanusm pernkanuu JJTHK. Xpomocombl. Ctpoenue xpoMmocoM. Teromepsl u
TejaoMepasa. XPOMOCOMHBIM HA0Op KICTKH — KapUOTHI. JIUTIOWIHBIA W
rarionIHbIA  HA0Opbl XpoMocoM. ['omonoruuneie Xpomocombl. [lomoBeie
XPOMOCOMBI.

Henenue kietku — Murto3. CTagud MHUTO3a U TMPOUCXOJAIINE B HUX
npoueccsl. Tunbel MuTo3a. KaprokrnHe3 U HUTOKMHE3. bronornyeckoe 3HaueHue
MHTO3a.



Perynsauust Murotrdeckoro mukia kietku. [IporpaMmmupyemas kiaetouHas
rudesnp — arnomnTo3.

Knerounoe snpo, xpomMocoMbl, GyHKIIMOHAJIbHAS T€HOMUKA. Mexanusmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubeau kiemox. «l{ugposas
KllemKay — OuourHgopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuipl u cxeMmbl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CtpoeHue
xpomocomy, «Pernmukanus [JHK».

O6GopynoBaHue: CBETOBOM MHUKPOCKOMN, MHKpompenapaTthl: «MHTO3 B
KJIETKaX KOpEIIKa JIyKa.

JlabopatopHass  paGora  «M3yueHue  XpOMOCOM Ha  TOTOBBIX
MHUKpOTpenaparax».

JlabopaTopHass paGora «HaGnromenwe wmuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKpOTIpernapaTax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OpraHu3MOB. OJHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpOEHHSI M JKU3HENESITENIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeuw, OJHOKIETOYHbIE TpPHUOBI, OJHOKJIETOYHBIC
BOAOPOCIH, ApyTrre NpoTUcThl. KoJloHnanbHbIe OpraHu3MBbl.

B3anMocBs3p yacTeii MHOTOKJIETOYHOTO OpraHu3ma. TKaHU, OpraHbl U
cucteMbl opranoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanm pacrenuii. Tumbl pacTUTEIBHBIX TKaHEW: oOpa3oBaTeibHas,
MIOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTU CTPOEHUS,
GyHKIHN ¥ pacTioNioKeHUS TKaHeH B OpraHax pacTCHHH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEIIMAIbHAS,
COCIMHUTENIbHAS, MbIIIeYHAs, HepBHAsA. OCOOEHHOCTH CTpOeHUs, (PYHKIUN H
PacCIIONOKEHHS TKaHEl B OpraHax *KUBOTHBIX U YEJIOBEKa.

Opransl. BeretaTuBHble M reHEpaTUBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBbl OpPraHOB J>XMBOTHBIX M u4esioBeKa. (DYHKIMM OPraHOB M CHCTEM
OpPraHoB.

Omnopa Tena opranu3moB. Kapkac pactrenuit. Ckenerbl OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHblii U BHYyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEM.

JIBrm>keHne  OpraHu3MoB. JIBH)KEHME OJHOKIETOYHBIX OPraHU3MOB:
aMEOOuHOE, KTYTUKOBOE, PECHUYHOE. J[BUKEHHE MHOTOKJIETOUYHBIX PACTEHUN:
TPONU3MBl M HACTUH. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.



[Iutanune opramu3moB. llorynomenne BOABL, YIJIEKHACIOrO rasa H
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IMTaHHWe KMBOTHBIX. BHYTpUIOIOCTHOE
W BHYTPUKJIETOYHOE THIlIEeBapeHue. lIuTanme mO3BOHOYHBIX KUBOTHBIX.
Otnenbl  OUIIEBAPUTENBLHOrO  TpakTa.  lIumieBapuTenbHBIE — KEJE3BI.
IInmeBapurenpHas cucrema 4eaoBeKa.

Jpixanue opraHu3MoB. JIpiIxaHue pacTteHuil. JlpIxaHWe IKHUBOTHBIX.
Huddysus razoB yepe3 moBepxHOCTh KieTku. KoxxkHoe apixanue. JlpixaTeabHas
noBepxHocTh. JKabepHoe u JI€royHoe bixaHue. JIpIXaHWe TO03BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIOXXHEHHE CTPOCHUS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTtenbHass cuUcCTeMa 4elioBeka. MexaHu3Mm
BEHTWISIUMM JIETKUX Yy MNOTUL W MJEKONUTAIONMX. Perynsmus apIxaHus.
JlpIxaTeabHbIe 00BEMBI.

TpaHcOpT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI PACTCHUM.
TpancnoptT BemeCTB y XUBOTHBIX. KpoBeHOCHasi cucrema W €€ Oprabl.
KpoBeHocHass cucrtema MO3BOHOYHBIX KHUBOTHBIX U 4YenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl U KpoOBb. Kpyrum KpoBooOpamieHus. DBOJIOIHUOHHBIC
YCJIOXHEHUSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI ITO3BOHOYHBIX YKHWBOTHBIX.
PaGota cepana u e€ perynsinus.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Bwiaenenue 'y
#KUBOTHBIX. CokpaTuTenbHble Bakyosu. Opranbl BblaeneHus. Duibrpanus,
cekperusi W 0OpaTHOE BcCachblBaHHWE KaK MEXaHU3Mbl pabOThl OPraHoB
BbiAeieHUsl. CBsA3bp TMOJOCTH Tella C KPOBEHOCHOW W  BBIIEIUTEIbHOU
cucremMaMu. BpljeneHne y ITO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. lloukw.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpa3oBaHHEe MOUYH Y YEIIOBEKA.

3ammrTa y OpraHu3MoB. 3alUTa Yy OJIHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuii M LMCTHI NPOCTEHIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHUH.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1IuThl. DUTOHLINABL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [TOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma ot Oosie3Hell. iMmmyHHas cucteMa denoBeka. KiieTouHbli u
TYMOPAJIbHBI UMMYHUTET. BpOoKAEHHBIN U MpUOOpeTEHHBIN crierupruyecKuii
UMMYHHTET. Teopusi KIOHAIbHO-CeNeKTUBHOTO uMMyHuTtera (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnanutenbHble OTBEThl OpraHu3moB. Ponb
BPOXKIEHHOTO UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazmpaxxumocTte W perynsuMs |y oOpraHusMoB. PazgpaxumocTts |y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasapaxuMocTs W peryisinus y
pacteHuid. PocToBbIE BelIECTBA U UX 3HAUYCHUE.

HepBhas cucrema u pedrnektopHas peryisiuus y >XKUBOTHbIX. HepBHas
cucrtemMa M €€ OTHeNbl. OJBOJIIOLMOHHOE YCIOKHEHWE CTPOCHHS HEPBHOMU



CUCTEMBI Yy >KMBOTHBIX. OTHENBI TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX.
Pednexc u pednexropnas nyra. be3ycioBHbie U YCIOBHBIE PEIIEKCHI.

I'ymopanpHas perynsuus U JHAOKPUHHAs CUCTEMA JKMBOTHBIX U YEJIOBEKA.
Kene3pl HSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleliCTBME TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKPUHHOM cucteM. [ umnotamamo-runoduzapHas
cucTema.

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabnuupl 1 cxembl: «OIHOKIETOUHBIE BOJOPOCTN», «MHOIrOKIETOUHbIE
Bogopociiny, «bakrepuny, «llpocreimmney, «Opranbl IBETKOBBIX PACTEHUII»,
«CucteMbl OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe cTpoeHue
HaceKkoMbIx», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTedms»,
«CTpoeHuE JIMCTOBOW IIACTUHKW», « TKaHM KUBOTHBIX», «CKENET YeaoBeKay,
«IInmeBapurensHas cuctema», «KpoBeHocHass cuctemay», «JlpIxaTenpHas
cucreMa», «HepBHas cucrema», «Koxa», «MpllieyHas  cucremay,
«BpinenutenbHas cucremay, «JHIOKpUHHAs cuctemay, «CTpoeHue MBIIIIbI,
«Mmmynurer», «KumeunononoctHeie», «CxeMa TMWTaHUS  PACTEHUI»,
«KpOoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX MKUBOTHBIX», «CTpO€HHE THAPHI»,
«CTtpoeHue mianapun», « BHyTpeHHee CTpoeHHEe J0KIE€BOro uepBs», «HepHas
cuctema peiO», «HepBHas cucrema srymku», «HepBHas cucrema
npecMmbIKaromuxcs», «HepsHas cucrema nruny», «HepBHas —cucrema
MJIEKOTIUTAIONINX», «HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl OJHOKIETOYHBIX
OpraHu3MoOB, MHKpOIIpenapaTbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKLUU
HACEKOMBIX, UTJIOKOKUX, dKUBBIE SK3EMIUISIPhl KOMHATHBIX pACTeHUM, repbapuu
pacTeHUM pa3HbBIX OTAEJIOB, BIAXHbBIE MIPENaparbl >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJJICKIMU OEClO3BOHOYHBIX >KMBOTHBIX, CKEJIET YeJOBEKa,
o0opynoBaHUe [JIsl JIEMOHCTpAllMM IMOYBEHHOI'O M BO3AYIIHOTO MHUTAHUSA
pacTeHui, paculeIieHusl Kpaxmana U OelKoB MoJ JAeicTBueM (HepMEHTOB,
o0opynoBaHHe [UIs JEMOHCTPALMU OIBITOB IO HM3MEPEHHUIO IKU3HEHHOU
E€MKOCTH JIETKMX, MEXaHu3Ma JbIXaTEIbHBIX IBH)KCHUH, MOJEIN T'OJOBHOIO
MO3Ta Pa3jInYHbIX KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pabora «/3yueHue TkaHel KUBOTHBIX).

JlabopaTopHas pabora «3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHHre ¥ pa3BUTHE OPTraHU3MOB



@®opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe (BKIItoYas BEreTaTUBHOE) U
noysioBoe. Buapl 0ecnosoro pa3MHOMXKEHHA: TMOYKOBAHHWE, CHOPYJISALMS,
(parmMeHTalys, KIOHUPOBAHUE.

[TonoBoe pazmuHoxeHue. [lonoBeie KIETKU, WM rameTel. Meio3. Ctaauu
Mmeino3a. [loBenenne xpomocoMm B Mmenose. KpoccuHrosep. buosormndeckuii
CMBICJI MEHO03a U MOJIOBOTO Ipolecca. Meno3 U ero MecTo B KU3HEHHOM LIMKJIIE
OpraHU3MOB.

[IpenzaponsiiieBoe paszButue. ['ameroreHe3 y KuUBOTHBIX. IloioBbie
xene3pl. OOpa3zoBaHME M pa3BUTHE IMOJOBBIX KieToK. CrnepMaroreses Hu
ooreHe3. CTpoeHHE MOJIOBBIX KIETOK.

OmnogoTBOpeHne M ASMOPHOHAIBHOE pPa3BUTHE >KUBOTHBIX. CrHOCOObBI
OILTOIOTBOPEHMSI: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEeHE3). DMOpUOIOTHUS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopgozene3z — oOHa u3 2enasHvix npoodiem
ambpuonoeuu. Konyenyus mopghocenos u moodenu mopgoeeneza. Craauu
AMOpHOTeHe3a JKMBOTHBIX (Ha mnpuMmepe Jsarymku). Jpobnenuwe. Turmbl
npoOneHus. /lemepmunuposanmoe U  HEOEPMUHUPOBAHHOe  OpobaeHue.
bracmyna, munvr 6n1acmyn. OCOOCHHOCTH JAPOOJICHUS MIICKOIHMTAIONIHX.
3aponplllieBble JIUCTKU (TacTpyJisiiys). 3akjiagka OpraHoB W TKaHEH U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOE BIMsSHHE YacTel pa3BUBAIOIIETOCA
3apojpliia (AMOpUOHATBHAS UHIYKIKA). 3aKiIajKa TiaHa CTPOCHUS KUBOTHOTO
KaK pe3ynbTaT MEpPapXWUECKUX B3aUMOAECHCTBUM TIeHOB. BnusHue Ha
AMOPHUOHATBFHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbpHBIN Tepuon. [Ipsmoe u
HenpsiMoe pasBuTHe. PaszputHe ¢ wmetamop}o3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. BHOJIIOrMYeckoe 3HaY€HUE MNPSIMOrO W HENPSIMOTO
pa3BUTHUsA, UX paclpoCTpaHEHHUE B npupoze. TUmbl pocTa )KUBOTHBIX. PaKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA Y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoreka. CrapeHue
U CMEPTh KaKk OUOJIOTUYECKUE MPOLIECCHI.

PasmHuoxxenue u pasButue pacteHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM MHKJIe pacTeHuil. OOpa3oBaHue cmop B Tpolecce Meio3sa.
I'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J[BOifHOE OIIOJIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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



Tabmuipl u cxembl: «BereratnBHOe pazMHOXeHUE», «Tumbl Gecrnonoro
pa3sMHOXEHUD», «Pa3zMHOXkEHHE XIaMHUIOMOHAAb, «Pa3sMHOKEHUE IBIJIEHBI»,
«PasMHOXeHue  ruapel», «Meno3», «XpomMocoMbD», «l'ameroreHesy,
«CTpoeHue SAUIEKIIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTAaJIUM OHTOTCHE3A,
«lIpsmoe m Hemnpsmoe pasButue», «Pa3BuTue MalWCcKoOro xyka», «PasButue
capanun», «Pa3Butne nArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHHE CEeMsSIH OJHOAOJIBHBIX M JIBYJOJbHBIX PACTCHUN,
«KV3HEHHBI 1LHUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LUKI MXay,
«OKW3HEHHBIN MUK TAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHUEe: CBETOBOM MHKPOCKOII, MUKpPOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JISATYIIKW.

JlaGoparopHass pabGora «l3ydyeHue CTpOCHHMSI TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckas padora «BbIsBICHHE MPU3HAKOB CXOJACTBA 3apPOABIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaboparopHas pabora «CTpoeHHE OpPraHOB Pa3MHOXKEHHS BBICIIUX
pacTeHun».

Tema 11. I'eHeTKa — HayKa O HACJEACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHu3MoOB

Hctopus craHOBIEHUS M Pa3BUTHS TEHETHKHM Kak Haykud. Paboter I
Menpnens, I'. ne ®pusza, T. Moprana. Poib 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Komnbriora, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TE€HETHYECKUE TIOHATUA U  CHMBOJIBL. ['OMOJIOTMYHBIE
XpPOMOCOMBI, AJUICJIbHBIE T'€HbI, aJbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIN U
PEIECCUBHBIN MPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (eHotun. OCHOBHBIE METOJIBI TEHETHKU: THOPUI0IOTHYECKH,
LUTOJIOTUYECKUI, MOJICKYJISIPHO-TEHETUUECKU .

JdemoHncTpanumn

[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.

Tabmuel u cxembl: «MeToabl TeHETHKNY, «CXeMBbI CKPEITUBAHUS.

JlabopaTopHass padora «/[po3odmima Kak OOBEKT TEHETHYCCKUX

HCCIIETIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH
Monorubpunnoe ckpeuuBanue. IlepBbiii 3akoH MeHnens — 3aKoH

eauHooOpas3usi rUuOpUIOB MepBOro mnokosieHus. I[lpaBuino AOMUHUpPOBAHUS.



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

AHanu3upyomnee CKpeEllUBaHHUE. [IpomexxyTouHbIM XapaxkTep
HacJienoBaHus. PaclienieHue Npu3HakoB IIPU HEIIOJIHOM JOMUHHUPOBAHUH.
HuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaens — 3aKoH

HE3aBUCMMOTO  HACJIEIOBaHUsS  NpPU3HAKOB.  LluTOnmormyeckue  OCHOBBI
JTUTUOPUIHOTO CKPEITUBAHMUS.

CueruieHHOe  HacieioBaHue mnpuszHakoB. PaGorst T. Moprana.
CuenneHHoe HacJeJOBAHUE T'€HOB, HAPYILICHUE CILEIJICHUS MEXKIy T'€HaMHu.
XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH.

I'enetnka nmosia. XpoMOCOMHBIM MEXaHU3M OMNPENEICHUS 1M0Ja. AyTOCOMBI
U TOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbIi UM  TIe€TepOraMeTHbIA  TOJI.
I'eHetnyeckass CTpyKTypa TNOJIOBBIX XpoMocoM. HacnenoBanue NpU3HAKOB,
CLETUICHHBIX C TIOJIOM.

l'enotun kak 1enocTHasi cucrtema. llneloTponuss — MHOXKECTBEHHOE
JeUCTBUE TeHa. MHOXXECTBEHHBbIM ajuiesin3M. B3amMoliencTBUe HEaJIeIbHBIX
reHoB. Kommiementapaocts. Dnucras. [Tonumepusi.

['eHeTnyecknil KOHTPOJIb PAa3BUTHS PACTEHUM, )KUBOTHBIX U UYEJIOBEKA, a
Takke (U3MOJOTUYECKUX MPOIECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHI.
['eneTnueckrie MeXaHU3Mbl CHUMOHMOTEHE3a, MEXaHM3Mbl B3aMMOJECHCTBUSA
«XO3MH — Tapa3uT» M «XO3IMH — MHUKpOOMOM». ['eHeTHdecKue acreKThl
KOHTPOJISI U U3MEHEHHUs HAClIeJICTBEHHON MH(OPMAIINU B MOKOJEHUSX KIETOK U
OpPraHu3MOB.

JdeMoHCTpanuu

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

Tabmumer u cxembl: «llepBblii W BTOpoW 3akoHbI Menuens», «Tpetuit
3akOH  Mennens», «AHANIM3UPYIOLIEE  CKPEIIUBAHUEY, «HemnomHoe
JTOMHUHHpOBaHUE», «CIIETNIEHHOE HACJeOBaHWE MPHU3HAKOB Y JPO30(HUIBI»,
«l'enetuka moma», «Kapuotunm denmoBeka», «Kapuotum apo30(uiiby,
«Kapuotun nruip», «MHOXECTBEHHBIN aenu3sm», «BzaumonencTBue
TEHOBY.

O6opynoBanue: MOJENb [JIsi JEMOHCTpAIlMM 3aKOHOB €IMHOOOpa3ms
rUOpUIOB TIEPBOTO TOKOJCHWS W PACHICTUICHHWS] TPHU3HAKOB, MOJETh IS
JEMOHCTPAlMH 3aKOHA HE3aBUCHMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEINb JJIS
JEMOHCTPALMU CLEIJICHHOTO HACJIEIOBaHUs MTPU3HAKOB, CBETOBOM MHMKPOCKOI,
MHUKporipenapar: «JIpo3odunay.

IIpakTuueckass padora «U3ydyeHue pe3ylbTaTOB MOHOTUOPUAHOTO
CKpEIIMBAaHUS Y APO30(PUIBD.



IIpakTnueckas padora «M3yueHue pe3yabTaToB AUTHOPUIHOTO
CKpEIIMBAHUS y IPO30(PUIBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHoruna u cpeapl npu (GopMuUpoBaHUU (EHOTHIA.
N3meHunBOCTh mNpu3HAKkoB. KadeCcTBEHHBIE W KOJMYECTBEHHBIE MPU3HAKH.
Buapl ”3MEHYMBOCTHU: HEHACIIECACTBEHHAS U HACIIEICTBECHHAS.

MoaudukannonHass HM3MEHYMBOCTb. Poiib cpeasl B (hOpMHUpPOBAHUU
MOIU(PUKALUOHHOM U3MEHYHUBOCTHU. Hopma peaxkuuu IIPU3HAKA.
Bapuanumonnslii psinx u BapuanuonHas kpuas (B. Horanncen). CaoiicTBa
MOIU(PUKALTUOHHON U3MEHYMBOCTH.

I'eHoTunMueckas HU3MCHYMBOCTD. CsoiicTBa T€HOTUIITMYECKOM
N3MCHYMNBOCTH. BI/II[BI FCHOTUIIMYECKON HM3MEHUYMBOCTU: KOM6I/IHaTI/IBHa$I,
MYyTallUOHHA.

KombOunaTuBHasT M3MEHYMBOCTh. Mei03 M T0JIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTH. POJIb KOMOMHATUBHONM W3MEHYMBOCTH B
CO3/IJaHUM TeHETUYECKOT0 Pa3Ho00pa3us B Mpejenax OqHOTO BU/IA.

MyTalnmoHHas W3MEHYMBOCTh. Buabl MyTaluidi: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE MW MHIAYUHMPOBAHHBIE MyTalUWU. SaepHble W
nuToriasMaTuyeckue myrtanuu. CoMaTHyeckue W TO0JOBbIE  MYTAIlUHU.
[IprunHBl BOBHUKHOBEHUSI MyTallMid. MyTareHbl U UX BIHUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAalIMOHHOTO TpoIlecca. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HacyencTBeHHo n3menunBocty (H.M. BaBuioB). BuesnepHas M3MEeHYUBOCTh U
HACJIEJICTBEHHOCTb.

Dnueenemuxa u OSNUSEHOMUKA, POJb INUCEHEMUYECKUX (HaKmopos 6
HACe008aHUU U UBMEHYUBOCTU DEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdeMoHCTpamuu

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

Tabmumer w  cxembl: «Buapl wm3MeHUmBOCTHY, «MoaudukanmoHHasS

U3MEHYHUBOCTHY, «KomOuHaTuBHaAsS U3MEHYHUBOCTBY, «Meiio3w,
«OmnomoTBopeHue», «l'eHeTmdeckne 3a0o0JIeBaHUS  YEIIOBEKa», «BHsI
MYTaLumn».

O6opynoBaHue: KUBbIE U TepOapHbIC YK3EMIUIPHl KOMHATHBIX PACTEHUH,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU W3MEHUYHUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHUYUBOCTU. [locTpoeHHMe BapHWAIlMOHHOTO psiaa |
BAPHUALIMOHHOW KPUBOI».

IIpakTuueckas padora «Myrtauuu vy 1po3oduiibl (Ha TOTOBBIX
MHUKpOIIpenapaTax)y.



Tema 14. I'eHeTnka yejioBeKa

Kapuorun yenoseka. MexayHapoiHasi mporpaMma HUCCIEeI0BaHUS T€HOMaA
yejaoBeKa. MeTonbl HW3y4YeHUs TEHETUKU 4YEJIOBEKAa: TE€HEAJIOTHYECKH,
OJIM3HEIIOBLIN, LIUTOr€HETUYECCKU, MOMYJIIMAOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE ONpEAECICHUE FeHOTHUIIA:
MOJHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YKCJIE C TOMOIIBIO
[111P-anamm3a. HacneacTtBennble 3abojieBaHusl  4yeloBeka. [ eHHbIE W
XPOMOCOMHBIE 0oJIC3HM  dYCJIOBEKa. bonesnn ¢ HACJIeICTBEHHOM
IPEAPACIION0KEHHOCTBIO. 3HauyeHHue MEIUIIMHCKOM TeHECTUKH B
PEIOTBPAIICHUN U JICYCHUM NeHEeTUYeCKuX 3a00jeBaHMM YenoBeka. Meauko-
FeHETHYECKOE KOHCYJIbTUPOBAHUE. CTBOIOBBIC KJICTKH. [TonsTue
«TEHETHYECKOTO Tpy3a». OTHUYECKUE AacIleKThl HCCIeIOBaHUM B 00JIaCTH
pElaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTtnyeckne (HakTOphl MOBBINICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bU3MYECKOMY W XUMHUYECKOMY  3arpsi3HEHUIO  OKPYXKAloIIeH  Cpejbl.
I'eneTnyeckas mpeapacnoioKEHHOCTh YET0BEKa K MaTOJIOTHUSIM.

JdemoHcTpanuu

Tabmuip! 1 cxemsl: «KapuoTur denoBekay, «MeToIbl U3yUYeHHS TEHETUKHU
yeJioBekay, «I eHeTndyeckue 3a00JI€BaHUS YSTOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi OpraHusMoB

JloMecTukaiuss U CEJIEeKUUs. 3apOoKICHUE CENEeKIUU U JOMECTUKALIMH.
VYyenne H. W. BaBunoBa o LleHTpax NpOUCXOXKIACHUS U MHOro0Opas3us
KYJIbTYPHBIX pacTeHuidl. Poib cenexkiuu B CO3JaHUU COPTOB PACTEHUN U MOPOJI
*KUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH T'OMOJOTHYECKHX pSA0B B
HacjienAcTBeHHONM wm3MeHunBocTd H. 1. BaBunoBa, ero 3HaueHue s
CEJIEKIIMOHHON PadOTHI.

Meronpl ceneKunoHHOM paboThl. MICKyCCTBEHHBI OTOOp: MAacCOBBIA U
WHIWBUAYAJIbHBIA.  JTanmbl  KOMOWHAIIMOHHOW  cenekuuu.  VcrmblTaHue
mpou3BouTeNed 10 MOTOMCTBY. OTOOp IO TEHOTHITY C ITOMOIIBIO OICHKH
¢dbeHnoTHma mMOTOMCTBa M OTOOP MO TEHOTUNY ¢ omoIIbio aHanu3a JIHK.

HckyccTBEHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguaimoHHbIll YW XHUMHWYECKMHW MYyTareHe3 Kak HWCTOYHHUK MYTalud y
KYJbTYPHBIX (pOpM OpraHu3MoB. Vcmonbp30BaHHE TEHOMHOTO PEIaKTHPOBAHUS
1 MeTos10B pekoMOnHaHTHBIX JIHK 17151 monmydyeHus UCXOIHOro Matepuania Jjis
CEJICKIIHM.

[Tomyuenue MMOJIUTIJIOUIOB. BuyTrpuBugoBas TUOpUIN3AIINSL.
biu3kopoacTBeHHOE — CKpeliuBaHue, WM WHOpuauHr. HepojacTBeHHOE



CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3oBaHue
reteposuca B cenekiuu. Otaanénnas rudbpuauzanus. [Ipeononenue Gecrmoaus
MEXBHUJIOBBIX THOPUIOB. JIOCTHMIXKEHUSI CENeKIMU PACTCHUN U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyUYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
U UX JUKUX poOAWYed ISl CO3JaHUsT HOBBIX COPTOB U THOpPUIIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIOBBIX
HCUBOMHBIX 8 YEAX YIYYULeHUS CYUeCmBYIOWuUx U CO30aHUsi HOBbIX NOpPOO,
JUHULL U KPOCCO8, 8 MOM HYUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008
HAYYHbIX UCCIe008aHULL, NePed08biX Uoel U NePpCneKMUBHbIX MeXHOI02ULL.

JdemoHcTpanumn

[Toptpersr: 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 PAacTE€HHI», «3aKOH TOMOJIOTHYECKUX PSJ0B B HACIEICTBEHHOU
U3MEHYMBOCTHY», «Metoasl cenekmun», «OtrnanéHHas TUOpUAM3ALIUSY,
«MyTarenes».

JlabopaTopHas pabora «l3yueHHe COpPTOB KyJbTYPHBIX pPACTECHUH U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHXKECHMSI CEJIEKIIMU PACTEHUU U
KUBOTHBIX  (Ha  CEJIEKUUMOHHYIO  CTaHIMIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEBHBIM YYacCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOpPATOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rust 4 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBIC M TKAHEBBIC
KYJbTYpbl, =~ MHUKPOOPraHM3Mbl, = HMX  XapakTEpUCTHKA.  [paauiiMOHHasA
OnoTexHoNoTHA: XJIeOOoneYeHne, TMOayuYeHUEe KHUCIOMOJIOYHBIX TPOAYKTOB,
BuHOAeue. MukpoOuonorndyeckuii cuHTe3. OOBEKTH MUKPOOHOJIOTUYECKUX
TexHoJiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TeXHOJOTMH M MHCTPYMEHTOB II€J€HANPABIECHHOIO U3MEHEHUS
W KOHCTPYUPOBAHHS TE€HOMOB C LEJIbI0 IMOJIY4YEHUsS OPraHUu3MOB H HX
KOMIIOHEHTOB, COJEPKAIIUX HE BCTPEUAIOIIHNECS B IPUPOJIe OMOCUHTETUYECKHE
My TH.

Knerounas naxxenepus. MeTonbl KyJbTypbl KIIETOK U TKAHEH PAaCTEHHUN U
KUBOTHBIX. KpuoOGanku. ComaTtudeckas ruOpUAM3alMS W COMATUYECKUU



sMOpuorene3. Vcnonb3oBaHUE TAIUIOWJ0B B CEJICKIMU pacTeHui. [lonyuenue
MOHOKNOHATIbHBIX anmumexl. Hcnonvzoeanue  MOHOKIOHANbHBIX u
NOJIUKNOHANIHBIX anmumen 6 Meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHcTpyKIMa — AMUEKIETOK U KIOHUPOBAaHWE  JKUBOTHBIX. Meron
TPAHCIUIAHTALUU SIACP KIETOK. 1exHonocuu 0300posieHus, Kyibmueuposarus u
MUKPOKIOHANIbHO20 PA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi U TeHHasg HMHXeHepus. VICKycCTBEHHBI CHHTE3 IeHa U
koHCTpyupoBanue  pexomOuHanTHeix JHK.  Cosdanue  mpanceennwix
opecanu3mos. JIOCTMKEHUST W  IIEepCIEKTUBBI XPOMOCOMHOW H T'€HHOWU
UHXKEHEepUU. DKOJIOTHUECKUE U 3TUYECKHUE MPOOJIEMbl TeHHON UHKEHEPUH.

Menuuunckue OuorexHonmoruu. IloctreHomHas uu@poBas MeAUIMHA.
[MIIP-nuarnoctrka. MeTabOJIOMHBIM aHAIW3, TEHOLICHTPUUECKUN aHaIu3
[IPOTEOMa YEJIOBEKA JUIsl OLIEHKM COCTOSIHUS €ro 310poBbs. Mcmosib3oBanue
CTBOJIOBBIX KJeTOK. TapretHas tepanus paka. 3D-OuomnxeHepus yis
pa3paboTKu (yHTAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3JaHUs
KOMIUIEKCHBIX TKaHEW COUYETAaHWEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTUHTA U
ckaddonauHra 15 pelieHus 3a1a4 MepcoHaTN3UPOBAHHON MEIUIIMHBI.

Coznanre BEKTOPHBIX BaKIIMH C IEJIbI0 0OecrieueHuss KOMOMHUPOBAHHON
3amuThl oT Bo30ynureneit OPBU, ycTaHoBieHre MoOIEKyISIpHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-cogepskamux  BuUpycOB, BBI3BIBAIOIIUX — 0CO00
oIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuun

Tabmumer wu  cxembl:  «lMcmonb30BaHME  MUKPOOPTraHM3MOB B
IPOMBILIJIEHHOM — Opou3BOACTBE», «Kierounas uHxkeHepus», «['eHHad
UHKEHEPUSD.

JlabopaTopHas padota «3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonmyyeHne MOJTOYHOKUCITBIX TPOAYKTOBY.

Ikckypeusi «buorexHonorus — BaKHEWIas MNPOU3BOJAUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIONMUOHHBIX MpeACTABIEHUN B
OuoJioruu

OpomonuonHas teopusi Y. JlapBuHa. IlpeAnochlIKM BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.



JIBwxymue cuibl  dBomonuu  BugoB 1no Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh Pa3MHOKEHMSI OpPraHU3MOB, HACJEJACTBEHHAsT M3MEHUYUBOCTb,
O6opb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmnenue cuntetnueckoit teopuu sBomonuu (CTD). HelitpanbHas
Teopusi dBoitouud. COBpEMEHHas HSBOJIIOIMOHHAs Ouoiorus. 3HaueHUe
ABOJIIOIIMOHHOW TEeOpuHu B (POPMUPOBAHMHM E€CTECTBEHHO-HAYUYHOU KapPTUHBI
Mupa.

JdemoHcTpanumn

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

Tabmumpl u cxembl: «Cucrema xupoit mnpupoasl (mo K. JluaHero)y,
«JlectHuna sxuBbIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUpPOBaHUS
pUCTIOCOOJIEHU y pacTeHui u *KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. [apsunay», «Haxonku Y. [lapBuna», «Popmsl
O0opb0ObI 32  cymectBoBaHue», «llopoasl romybeit»y, «MHoroobpasue
KyJIbTYpHBIX (opM KamycTel», «Ilopoabl moOMamHUX >XUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAOB (mo Y. Japsuny)», «Cxema COOTHOIIEHUS
OBIKYIIUX CHJI 3BOJIOLNN», «OCHOBHBIE TOJOKEHUSI CUHTETUYECKOW TEOpUHU
SBOTIOLIMM.

Tema 2. MUKPOIBOJIIOIMS U €€ pe3yJIbTaThl

[lonynsiuuss Kak »dJleMEHTapHas eauHuua »HBoourd. CoOBpEMEHHBIE
METOJIbI OIICHKM TE€HETHYECKOTrO pPa3zHOooOpa3usi M CTPYKTYPHl TOMYJISIIHMA.
N3menenne reHodoHIAa TOMYJISIMUA KaK dJIEMEHTapHOE SBOIIOIMOHHOE
sBJIIeHUE. 3aKOH TeHeTndYeckoro papHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHbIe (aKTOPbl (ABMIKYIIUE CHIIBI) ABOIIONHMH. MyTarmOHHBIN
npouecc. KomOmHaTHBHAsT W3MEHYMBOCTh. Jlpeid) TreHoB — ciiydaifHbie
HEHAIPaBJICHHBIC WM3MEHEHUS YacTOT ajulelied B Tomyisnuax. OQdekt
ocHoBatensi. Ippexm Oymoiiounozo eopaviuka. CHUdCEHUE 2eHemUYecKo2o
pasnoobpaszus: npudursl u creocmsusi. Ilpossienue s¢hgpexma opetigha 2eros 6
bonvwux u  manvix nonyaayusx. Mwurpanuu. V30U TOMYJISITAN:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Orojorndeckas (pempo yKTHBHAS).

EctectBennsiii otO0p — HampaBistommii ¢gakrtop sBomoruu. Dopmbr
€CTECTBEHHOT0 OTOOpa: JBWXKYIIUNA, CTaOUIM3UPYIOUIUNA, pa3pbIBAIOLINIA
(mu3pyntuBHbIi). [lonoBoit 0T00p. BO3HMKHOBEHUE W 3BOJIOLMS COLUATIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0ieHHOCT, OpPraHU3MOB KaK pe3yJbTaT MHUKPOIBOIIOLNU.
Bo3nukHoBeHue  mpucnocoOiieHuil 'y  opranu3MoB.  Apomopdo3bl U



Ao JalTaliy. ITpumepsl PUCTIOCOOJICHUI y OpraHU3MOB:
Mopdonoruyeckre, (QU3NOIOTHYECKUE, OUOXMMHUYECKHE, TOBEACHUYECKUE.
OTHOCHUTENBHOCTh TPUCIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kxputepum u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT
MUKPO3BOIIOIUHU. M3omsuus — kirodeBoil gakrop BupooOpazoBanud. [lytu u
CIocoObl BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJIMIUIOUIU3AINSA,
rubpuan3zanus). J[muTeapsHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb sBonOIMOHHON OuoNorMu B pa3pabOTKE Hay4YHBIX METO/I0B
coxpaHeHus: 6uopa3zHooOpa3usi. MUKpPOIBOIIONUS U KOIBOJIOLMS Mapa3uToB U
ux xo03s1eB. Mexanu3aMbl (OPMHUPOBAHUS YCTOMUMBOCTH K QHTUOUMOTHKAM U
criocoObl OOPHOBI C HEH.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «MyTallMOHHAasT M3MEHUMBOCTHY, «llomynsunonHas
CTpyKTypa Buaa», «Cxema TposBiIeHHS 3akoHa Xapau—BaitnOepray,
«/IBMKylllMe CHJIBI HBOMIOLHMHN», «JKOJOTMYECKass W30SALMS MOMyISUnn
ceBaHcKoU (popenny, «'eorpaduueckast U3OIAIUS JTUCTBEHHUIBI CHOUPCKON U
JUCTBEHHULbI aypcKon», «llomynsiiroHHbIE BOJHBI YMCIEHHOCTU XHUIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTeCTBEHHOro oToopay, «Dopmbl GopbObI 3a
cyliecTBoBaHue», «MHaycTpuanbHblli MenaHu3M», <« KUBBIE HCKOIAEMBIEY,
«ITokpoBuTENbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromas okpacka
KUBOTHBIX»,  «®Duszmonmornueckue  agantanumy»,  «lIpucmocobieHHOCTh
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-mIBOMHUKNY,
«Ctpyktypa BHma B mpupone»,  «CrmocoObl  BHA000pa30BAHUS»,
«["eorpadpuyeckoe BUI000pa30oBaHue TpEX BUJIOB JIAHJBIIIE,
«IKOJOTMYECKOe BUA000pa30BaHUE BUJIOB CUHUID, «llonurionipl pacTeHUun»,
«KanycTHO-peneunbIil rubpumy.

O6opynoBanue: repbapuu pacTeHH, KOJUICKIIMM HACEKOMBIX, Uydela
NTUI] U 3Bepel C MpUMEPaMH PA3TUYHBIX MPUCIOCOOJICHHMA, dydena NTHUI] U
3BEpeil pa3HbIX BUJIOB, repOapuu pacTeHUN OJMU3KUX BUJIOB, 0OPA30BaBIIMXCS
Pa3IUYHBIMU CIIOCOOAMU.

JlabopaTtopHass paGora «BbisiBIeHHE M3MEHUHMBOCTH Yy OCOO€H OJHOTO
BUJIA».

JlabopaTtopHass paGora «lIpucmocoOieHUs OpraHM3MOB H  HUX
OTHOCHUTEJbHAS LIEJIECO00Pa3ZHOCTD.



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

Tema 3. Maxkpo3Boouus U €€ pe3yabTarhbl

Meroapl u3ydeHHs MAaKpOAIBOJIOLMU. [lasieOHTOIOrMYECKUE METOMBI
u3ydeHus: sBoirouuu. Ilepexomgnsie (opMbl U (PUIOTEHETHYECKUE PSJIbI
OpraHU3MOB.

buoreorpaguueckue mMeroasl uyueHus 3Boionnu. CpaBHeHUE (Piiopbl U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Bumsi-
SHAEMUKHU U PEIIUKTHI.

OMOpHOJIOTUYECKHE U CPAaBHUTEIbHO-MOP(OJOTUYECKUE  METObI
U3Y4YEeHHs] HBOJIIOIMU. ['eHeTHueckre MeXaHW3Mbl 3BOJIOLMH OHTOreHe3a U
NOSIBJICHHUSI SBOJIOLUMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE U aHAJOTUYHbBIE
opranbl. PyaumenTapHble opranbl U aTaBU3Mbl. MoOJIEKYISIpPHO-T€HETUYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  M3YyYEHHS  DBOJIOLHUU.
['omonoruunsie reHbl. COBpEMEHHbBIE METObI MOCTPOCHUS (PUIOTC€HETHYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallMX U HBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

@yHKYuULl. HeobOpatumocTs ABOJIIOLIMH. AgnantuBHas paguanus.
HepaBHOMEPHOCTH TEMIIOB SBOITIOLIMH.
JdeMoHCcTpamuun
[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkenb.
Taomuiel u CXEMBI: «DuiroreHeTHUeCKU pAan JIOTIIA I,

«Apxeonrtepukcy, «3Bepo3yobie smepb», «Creromedansy, «PUHHOPUTH,
«CemeHHBIE MANOPOTHUKWY», «buoreorpadguueckue 30HBI 3emin», «/peiid
KOHTHHEHTOBY, «Penmukto», «HauanpHble cTaauu 3MOPUOHANBHOTO Pa3BUTHS
MMO3BOHOYHBIX KMBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpPraHbl»,
«PynuMeHThbI», «ATaBU3MBIY, «XPOMOCOMHBIE HAOOpBHI  YeJNOBEKa U
muMnan3e», «l JaBHbIE HAMpaBJICHUS IBOJIONHN», «OO0IIHEe 3aKOHOMEPHOCTH
ABOIOLIMI.

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

Tema 4. IlpouncxoxnaeHne U pa3BuTHE KU3HA HA 3eMJie

Hayunble rumote3bl mpoucxoxkaeHusi *u3HU Ha 3emse. AOUoreHes u
naHcnepmusi.  JloHayuHble ~ TPEACTaBICHUS O  3apPOXKICHUM  KU3ZHU
(kpeanmonusM). ['unore3a MNOCTOSIHHOTO CaMO3apOXKACHUS JKU3HU U €€



onposepkeHne onbitamu  @O. Pemmn, JI. Cnammanmanum, JI.  Ilacrepa.
[IpoucxoxieHne KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE  JTambl ~ HEOpraHu4yeckod  sBomounu.  [lmaHerapHas
(reomoruyeckas) JBOJIONHUA. XHUMHUUYECKass HSBOMIONMSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heopranudeckux. OmbiT C. Mumiepa u I'. HOpwu.
O6pazoBanue noauMepoB u3 MoHomepoB. KoanepBatHas rumore3a A. U.
Onapuna, runote3a ImnepBuuHoro OyinboHa Jk. XonjgeiHa, reHeTHueckas
runote3a . Mémnepa. Pubosumbr (T. Uek) u rumoreza «vmupa PHK» V.
['unGepra. ®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnu u Meroapl €€ u3ydeHus. lMckonmaemble OpraHHYECKUE
octatku. ['eoxpononoruss u e€ Meroabl. OTHocuTenbHass W aOCONIOTHAs
rE€OXPOHOJIOTHS. ['€0XpOHOIOrNYeCcKas IKaua: 30Hbl, 3pbl, IEPUOBI, JITOXH.

HavanpHbie »3Tanbl opraHudeckoil 3Boiroluu. [losiBIeHHE W 3BOIIOLMS
NEPBBIX KIETOK. DBOJIOLUS MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX SKOCUCTEM.
CoBpemeHHbIE MHKpPOOHBIE OMOIUIEHKM Kak aHajor TNEepBbIX Ha 3emiie
coobmiectB. CTpoMaTonuThl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxnenue AYKapuoT (cumbuorenes). DBOJIIOLIMOHHOE
IPOUCXOKACHUE BUPYCOB. [IpOMCXOXKIEHHE MHOTOKIETOYHBIX OPraHU3MOB.
BoO3HUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl HBOJIIOIUH BBICHIUX pacTeHuil. OCHOBHBIE apoMOp(}O3bI
pactennii. Beixox pacreHuit Ha cymy. [losiBiieHHWE CIIOPOBBIX pPacTeHUU U
3aBoeBaHHe MMM cymHd. CeMeHHble pacTeHus. [IpomcxokieHue IBETKOBBIX
pacTeHUM.

OcHOBHBIE ATamnbl IBONIOIUU KMBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
KUBOTHBIX. BeHyckas ¢ayna. KemOpuiickuii B3pbIB — OSBICHUE COBPEMEHHBIX
turnioB. IlepBble XOpaoBble KMBOTHbIE. JKu3Hb B BOAE. OBOJIOLHUS
mo3BOHOYHBIX. [Ipoucxoxaenne ambudbuii u pentunuid. [Ipoumcxoxnenue
MJeKonuTaomux W nrun. [lpuHmun kmrodeBoro apomopdosza. OcBoeHHe
0eCTI03BOHOYHBIMH M TIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

PazButre xu3HM Ha 3emile MO 3paM U NEPHOJaM: apxeil, MpoTepo3oil,
Majgeo30i, Me3030M, KaitHo30M. OOmas xapakTepucTHKa KiuMaTa W
reoJIOTHYeCcKuX mpoueccoB. llosiBiieHMEe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrrneobpa3oBaHue: ero yCIOBUS U BIMSHUE HA Ta30BBIM COCTAB aTMOCHEPHI.

MaccoBbie BbIMUpaHUsl — YKOJOTHUECKUE KPU3UCHI mpouuioro. [lpuunnsl
U CIIEICTBUSI MAcCOBbIX BbIMHpaHUil. COBPEMEHHBIA IKOJIOTUUYECKUN KPU3HC,
ero ocooeHnoctu. [Ipobnema coxpanenus OuopazHO00pa3us Ha 3emiie.

CoBpemeHHas cucteMa opranndeckoro mupa. [lpunuunsl kinaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYMITBI OPTraHU3MOB.



JdemoHcTpanumn

Ioptpersr: @. Penn, JI. Cnamnanuann, JI. I[Tactep, . . Meunukos, A.
N. Onapun, [Ix. Xonnein, I'. Ménnep, C. Munnep, . FOpu.

Tabmuipl u cxembl: «Cxema onbitTa @. Penuy», «Cxema onwita JI. Tlactepa
[0 W3YYEHHIO CaMO3apoXKIeHHs Ku3Hu», «Cxema ombita C. Mwumepa, I
IOpu», «3JT1anbl HEOPraHMYECKON IBOIIOLUNY, «]'€OXPOHOIOTHYECKas LKA,
«HauvanpHbple 3Tanbl oOpraHuyeckod HBomonuu», «Cxema oOpa3oBaHuUs
YKapuoT MyTéM cumOuoreHesa», «Cucrema >XKUBOM TpuUpoabl», «CTpoeHue
BUpYyca», «ApoMopdo3bl pacteHuil», «PuHHOPUTHY, «OIHOKIETOYHBIE
BOAOpOCHN», «MHOIOKIETOUHBIE BoOmOpocian», «Mxu», «IlanopoTHUKNY,
«l'onocemenHple pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema
pPa3BUTHs KUBOTHOTO MHpa», «ApomMopdo3bl KUBOTHBIX», «lIpocreifmiuey,
«Kumeunononoctusie», «llnockue uepBu», «YUnenucroHnorue», «PriOb,
«3eMHOBOnIHBIE», «lIpecmbikarommecs», «IItuipy, «MIIEKONUTAIOIIKE,
«Pa3BuTHE KU3HU B apXEUCKOU 3pe», «Pa3BuTHe XU3HU B NPOTEPO30UCKOU
ape», «Pa3BuTmMe KU3HM B IANECO30MCKOM dpe», «Pa3Burhe KU3HU B
ME3030iCKON 3pey», «Pa3BuThe XKHU3HU B KailHO30MCKOW 3pe», «CoBpeMeHHas
CHUCTEMA OPTaHUYECKOI'O MUPAY.

O6opynoBanue: repbapuy pPAaCTEHUN PA3IUYHBIX OTAENIOB, KOJUIEKIUU
HAaCEKOMBIX, BIJIAJKHbIE TMpEMapaTbl JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUIEKLIUHM WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Uydesla NTUL U
3BEpell, KOJUIEKIMH OKAaMEHEJIOCTEH, TMIOJE3HBIX HCKOMAEMBIX, MYJSKU
OpraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryaabnas gabopatopHas padora «MojenupoBaHUE OIBITOB
Mumiepa—tOpu 1o  U3y4eHHI0O A0MOTEHHOTO CHHTE3a OpPraHUYEeCKUX
COCIMHEHUH B MIEPBUYHOM aTMoOchepe.

JlaGoparopHasi pabora «l3ydyeHue M OmMMCaHUE HCKOIMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «lI3ydyenne ocoOEHHOCTEH CTPOEHUS pPACTCHUU
Pa3HBIX OTAEIIOBY.

IpakTuyeckas  padora  «/3yueHne  OCOOEHHOCTEH  CTPOCHHS
ITO3BOHOYHBIX JKMBOTHBIX).

Tema S. IIpoucxoxkaeHue yej0BeKa — AaHTPOINOreHe3

Paznens! u 3amaun aHTponosiorui. MeToabl aHTPOIOJIOTHH.

CraHOBJIEHUE MPEACTABICHUNA O MPOUCXOXKIEHUU YesloBeKa. Peaurnoszueie
B033peHUsI. COBPEMEHHBIE HAYYHBIE TEOPUH.

CxoxcTBo uyenoBeka ¢ JKMBOTHBIMM. (CHCTEMAaTHYECKOE ITOJIOKECHHE
yenoBeka. CBHUIETENbCTBA CXOACTBA YEJIOBEKA C KMBOTHBIMHU: CPaBHHUTEJIBHO-



MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (b13M0JI0ro-0MOXUMUYECKUE,
nopeaeHYeckue. OTIMYMS YelOBEKa OT JKUBOTHBIX. lIpsMoxoxneHune u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rONOBHOTO MO3ra U BTOPOU
CUTHAJIbHOW CUCTEMBI.

JBuwxymue  cuibl  (GakTopel) — aHTPOIOreHe3a:  OMOJOTHYECKHE,
couuanbHble. COOTHOILIEHHE OMOJOTHYECKMX U COLUUAJIbHBIX (PAKTOPOB B
AHTPOIIOTEHE3E.

OcHoBHBIE cTaauu aHTpornorenesa. Pannue yeaoBexkooOpa3Hbie 00€3bsIHbI
(MpOKOHCYJIBI) W paHHHWE TMOHTUABl — OOIIME MPEIKH YeTOBEKOOOPa3HbIX
00e3bsiH U JIIOJIeH. ABCTpPaJIONUTEKH — JIBYHOTHE NpelKH jitofed. Yemosek
yMENbIi, MEPBbIE HU3TOTOBJICHUS OpYyIuil Tpyaa. YUeaoBek MNPpAMOXOIAIINN U
NepBbIA BBIXOA Joe 3a mpenensl Adpuku. YenoBek reinenbOeprckuii —
oOlui MpeoK HeaHAEepTaIbCKOro YeJIOBEeKa M YeJoBeKa pasyMHOTro. YenmoBek
HEAHJCPTAIBCKUN KaK BHJ JIIOJEH XOJOJHOIO Kinmara. YeloBeK pa3yMHBIN
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneorenerrvka u najieoreHOMHUKa.

DBOJIOLKSA COBPEMEHHOIO YeoBeKa. EcTecTBeHHBIN 0TOOp B MOMYJSLIMSIX
yesioBeKa. MyTalmoHHbIN mporiecc u nogumopdusm. [lonmynsimoHHbIe BOJIHBI,
npeid reHoB, Murpaius u «3Qp¢heKkT oCHOBATENS B MOMYJISIUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pachl. [lonsatne o pace. bonblune pacel: €BponeouaHas
(eBpasmiickasi), aBCTpaJlo-HErpoWAHAs (PKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusl 4eloBEeKa MO IUIAHETE.
EnuncTtBo yenoBeweckux pac. HaydHas HECOCTOSITENBHOCTh  pacHU3Ma.
[IprcnocoOIEeHHOCTh YeNOBeKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpe[bl.
Brnusaue reorpaduueckoidt cpeapl W gpedida TEHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YETOBEKA.

MexauciuIuinHapabie  METOIbl B (U3MYecKoi  (OMOIOTHYECKOH)
AQHTPOIIOJIOTHH.  DBOJIIOIMOHHASA  AHTPOMOJOTHS U  MaJ€OAHTPOINOJIOTHUS
YEJI0BECUECKUX MOMYJAUNA. buoconnanbHpie HCCiie10BaHNs IPUPOIBI YEIOBEKA.
HccnenoBanue KOABOMIOLUY OMOJIOTHYECKOIO U COLIMATIBHOTO B UEJIOBEKE.

JdemoHcTpanuun

[Toptpetsr: Y. lapsun, JI. Jluku, A. S. Poruackuii, M. M. I'epacumos.

Tabmumpel ©  cxembl: «MeTonbl  aHTpPONOJOTHHY, «l 0JOBHOW MO3T
genoBekay, «YemoBekooOpasHbie 00e3bsiHBI», «CKeJIeT dYeloBeKa U CKEeJeT
myMnaH3e», «PylIuMeHTsl U aTaBu3Mbl», «JIBHXKYIIME CUIIBI aHTPONOTEHE3AY,
«OBOIIOIMOHHOE JIPEBO YEJIOBEKA», «ABCTPpAIONUTEK», «YEIOBEK yMEIbIi»,
«HenoBek mnpsMoxoasmui», «JleHucoBckuil yenoBek» «Heanaepraabiby,



«KpomanboHub», «IIpenku yenoBeka», «ITamnbl 3BOJIOIUN YeToBeKay, «Pachl
YeJI0OBEKay.

OGopynoBaHue: MYJSIKHM OKaMEHEIIOCTEHW, MpeAMETOB MaTepualbHON
KyJIbTYyphl TPEIKOB 4eNoBeKa, penpoaykuuud (dororpadum) KapTuH C
MUQOJIOTUIECKUMU W OUOJIEHCKUMHU CIOKETaMU TPOUCXOXKJICHUS YEJIOBEKa,
doTorpadu HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIeIb Yeperna 4YeliOBeKa M ueperna MIMMIIaH3e, MOJEIb KUCTH 4YeJIOBEKa U
KUCTH IMHUMIIAH3€, MOJICJIA TOpCca MPEJAKOB YEIOBEKa.

JlabopaTtopnas pabGora «M3yueHue 0ocCOOCHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM .

IIpakTnueckass padora «l3yueHue IKOJOTMYECKHX  aJanTaruit
YeJIOBEKay.

Tema 6. Jxosiorusi — Hayka 0 B3aMMOOTHOUIECHHSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxxsieHre W pas3BuTue dkojorud B Tpyaax A. I'ymGonbara, K. @.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazaensl u
3a/1a4u 3K0JIoTuH. CBS3b DKOJIOTUU C IPYTUMH HAyKaMHU.

Mertonpl skonoruu. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B 3KOJIOTHUHU:
npupoaHble W JabopaTopHbie. MojenupoBaHue B HKOJIOTHH. MOHUTOPUHT
OKpY’KaroIel CpeIbl: JIOKAIBbHBIN, pErHOHATBHBIN U TJI00ATBHBIH.

3HaueHUE DSKOJIOTMYECKMX 3HAHUM [JI1 YeJIOBEKa. OKOJOTHMYECKOe
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M YeloBedecTBa ¢ Npupoaoil. PopmMupoBaHue
AKOJIOTUYECKOU KyIbTYpPbl U SKOJOTUYECKON IPAMOTHOCTH HACEIICHMUS.

JdeMoHCTpanuu

[Moptpetsi: A. I'ymbGonbar, K. @. Pynbe, H. A. Cesepiios, J. I'ekkensb, A.
Tencnu, B. H. Cykaués.

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

JlaGopatopHass  paGora  «/M3yueHne  METOJOB  DKOJOTHYECKHX
HCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyecknue  (akToppl U 3aKOHOMEPHOCTH WX  JCHCTBUS.
Knaccudukarmus sxomormueckux ¢GakTopoB: aOMOTHYECKHE, OMOTHYECKHE,
anTpornoreHnpie. O0IIMe 3aKOHOMEPHOCTH JACHCTBUS DKOJIOTHIECKUX (PaKTOPOB.
IIpaBuno wmunumyma (K. Ilnpenrens, 1. JIubux). ToliepaHTHOCTD.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢aktopbl. CBeT Kak 3Konoruueckuit axrop. [elictBue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTPa Ha OpraHu3Mbl. DKOJOTUYECKUE TPYIIIIbI



pacTeHUil W KUBOTHBIX MO OTHOLICHHIO K cBeTy. CHUrHaJbHas pPoOJib CBETA.
doTonepuoausM.

Temneparypa kak skojorudyeckuid (axrtop. [leiicTBue Temmeparypbl Ha
opranu3mbl. [IoHKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3MbI. JBPUTEPMHBIE
Y CTCHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonornueckuil Qakrop. Ilpucnocobnenuss pacteHuil k
nojJiep KaHuio BoJHOTroO Oananca. Knaccudukanus pacTeHui M0 OTHOLIEHUIO K
Boje. [IpucnocoOneHus >KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHusi OpraHU3MOB: BOJIHASI, HA3EMHO-BO3/yIIIHAS, TTOUBCHHAS,
IyOMHHAsl TIOJAMOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3HKO-XUMUYECKUE
0coOeHHOCTH cpe; obuTanust opraHu3MoB. [IpucnocoOseHus: opraHu3MoOB K
KW3HU B pa3HbIX cpeax.

buonornueckue putrmbl. BHemHue M BHyTpeHHUE PUTMBL. CyTOUHBIE U
roJinuHbie puTMbIL. [IprCTIOCOOIEHHOCTh OPTAHU3MOB K CE30HHBIM M3MECHEHUSIM
YCJIOBUH KU3HMU.

Kusnennoie Qopmbl opranu3MoB. [loHsTHE O JXKH3HEHHOU (Qopme.
Kusnennoie QopMbl pAaCTCHUMN: JEPEBbS, KYCTAPHUKHU, KYCTAapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (POPMBI >KUBOTHBIX:
TUAPOOHMOHTHI, T€OOMOHTHI, a’poOMOHTE.. OCOOEHHOCTH CTPOCHHS M oOpa3a
KU3ZHU.

buortuueckue  ¢akropel. Buasl  OMOTHYECKMX  B3aMMOJCHCTBUIA:
KOHKYPEHIIUS, XHUIIHUYEeCTBO, cUMOMO3 u ero @opmel. [lapazutusm,
KOoTepanus, MyTyajlu3M, KOMMEHCaIN3M (KBapTHUPAHTCTBO, HAXJIEOHUYECTBRO).
Herpoduueckue B3ammopeicTBus (Tonuueckue, dopudeckue, hadbpuueckue).
3HaueHrne OMOTHYECKHX B3aWMOJICHCTBUN [IJISi CYIIECTBOBAHMSI OPTaHM3MOB B
cpene ooutanus. [I[puHIUTT KOHKYPEHTHOTO UCKITIOYCHUSI.

JdemoHcTpanumn

Tabmuiel 1 cxembl: «OKkonorudyeckue (paxrtopb», «CBETOBOW CHEKTPY»,
«JKOJIOTUYECKHWE  TPYMNbl  KUBOTHBIX 1O  OTHOIIEHUIO K  CBETY»,
«TennoxkpoBHbIe KUBOTHBIEY, «XO0JIOTHOKPOBHBIE KUBOTHBIEY,
«DU3n0N0TNYeCcKue aanTaiuy >KUBOTHBIX», «Cpebl OOUTaHUSI OPTaHU3MOBY,
«buonornueckne putMbl», <«KU3HEHHBIE (QOPMBI pacTeHHil», «Ku3HEHHBIC
(OpPMBI KUBOTHBIX», « IKOCHCTEMA IMUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO Jiecay, «llemum mnuranusy», «XumHau4yectBo», «llapazutuzmy,
«Konkypenuus», «Cumomnosy», «KommeHncanuzmy.

O6opynoBanue: repdapun pacTeHU M >KUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIIMSHUIO PA3JIMYHBIX JKOJIOTMYECKUX (PAKTOpOB, repOapuu CBETOJHOOUBBIX,
TEHEJIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHUMN, CBETOIIOOMBBIC, TEHEIOOUBBIE U



TEHEBBIHOC/IMBBIE ~ KOMHATHbIE  pacTeHUs, repOapum M KOJJIEKLHH
TEIUIOIIO0MBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Uydelsa MTULl U
3Bepel, repbapuM pAcTeHH, OTHOCALIUXCS K TUrpopuraM, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTCHUS JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HbIX Cpelax, repO0apuu U KOJUIEKIIMH PACTEHUH U )KMBOTHBIX,
o0J1aJaloIuX YepTaMu MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM
KU3HU, TepOapuu U KOJUICKIIUU PACTCHUHN U )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX
(GopM, KOJUIEKUMH >KUBOTHBIX, YYaCTBYIOIIMX B pa3JIMYHBIX OUOTHUECKHX
B3aNMOJICUCTBUAX.

JlabopaTopHass padora «BbisiBieHHE TPHUCIIOCOOJICHUI OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHass padora «BbisiBIeHHE TPUCIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO TEMITEPATypPhI».

JlabopaTopHass paGora «AHaTOMHUYECKHE OCOOCHHOCTU PACTCHUU U3
pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0rusi BUA0B U MOMYJIALM I

DOKOJIOTUYECKUE  XapakTepucTuku  nomynanuu.  [lomymsaums — Kak
Oouonorunyeckas cuctema. Posb HEOTHOPOAHOCTU Cpefibl, GU3HUECKUX O0aphepoB
U ocoOeHHOCTe OWONOTMM BUIOB B (HOPMUPOBAHUM NPOCTPAHCTBEHHOU
CTPYKTypbl nonyisanuil. OCHOBHbIE MOKAa3aTeaud MOMYJSALMNU: YHUCICHHOCTD,
IJIOTHOCTh, BO3pAacTHAasl M IOJIOBas CTPYKTYypa, POXKIAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

DKoyioruyeckass  CTpykrtypa  monyisauud.  OneHka — YUCIEHHOCTH
nonyanuu. JInHaMuKa MonyJiaiuu U €€ peryisnus. buornueckuil nmoreHuuan
nonymanuu. MogenupoBaHue JIMHAMUKM —nonyisinuua.  KpuBble  pocta
YUCIEHHOCTH mnomyisuuu. Kpuble BbDKMBaHUS. Peryisiuus YuCIEHHOCTH
MOMYJSAIUNA: poJib (DAKTOPOB, 3aBUCAIIMX U HE 3aBUCAIIUX OT TUIOTHOCTH.
DKOJIOTMYECKHE cTpaTeruu BUAOB (r- u K-ctparerun).

[Tonsitue 06 sKxomornueckor Huile Buaa. MecrooOuranue. MHOromepHas
MoJzenb dKkojnoruyeckor Humu JIx.M. XatumHcona. Pazmepsl skomorudeckou
Huiu. [loTeHnnanbHas U peann3oBaHHAs HUILIU.

Bupn kak cucrema nomynsuui. Apeansl BUIOB. BUIBI M UX KU3HCHHbBIE
CTpaTeruu. JKOJIOTNYECKNE SKBUBAJIECHTHI.

3aKOHOMEPHOCTH TOBEJICHUSI M MUTpALMil >KUBOTHBIX. buonormyeckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoHcTpanuun

[Toptpert: Jdx. M. XaTunHCOH.



Tabmuibl W cXeMbl: «IKOJOTHYECKHE XapPaKTEPUCTUKU TMOMYJISIIIUNY,
«IIpocTpaHcTBeHHas] CTPYKTypa MONyJsiuu», «Bo3pacTHbie mnupamMuabi
nonynsiiuu», «CKOPOCTh 3aCEICHUS] TOBEPXHOCTH 3eMJIM  Pa3IUYHBIMU
opranuzMamMmn», «Mogenb s3kosorndyeckor HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH KUBOTHBIX.

JlabopaTtopnas paGora «lIpucnocoOneHuss CceMsH pacTeHHil K
PaCCEJICHUION.

Tema 9. Ikos0rust cO001ECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crtpykrypa. Csizu Mexay
OopraHu3MaMu B OHOIIEHO3E.

DxocucteMa kak oTkpbiTas cucrema (A. k. Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpPraHU3MOB B DKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PEIyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetd. AOUOTHYECKHE OJIOKU
skocucteM. [louBbl M Wbl B 3KOcHMcTeMaX. KpyroBopoT BEIIECTB M IOTOK
SHEPIUH B YKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud JKOCUCTeMbl. buomacca W TPOIYKIHS.
DKOJIOTUYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. Oaykmyayuu.
HampaBnenHnsle 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cykKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TNPUYUHBI. AHTPOIOTEHHBIE BO3JICUCTBHUS Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasHoobpasume u  monHOTa
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Tpupoanbie s3KOCUCTEMBI. DKOCUCmeMbl 03ED U peK. DKocUcmembl Mopel
U 0KeaHos. Jkocucmemvbl MyHOp, 1eCO8, cmenetl, NyCMblHb.

AHTPOIIOT€HHBIE AKOCUCTEMBI. ArpoldKocucTeMa. ArpolieHo3. Paznuuus
MEXTy aHTPOIIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocuctem. ['opoxackas
dnopa u ¢dayna. CunanTponmsaius ropoickoil ¢daynsl. buomornueckoe u
X03SIICTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aWMOJICCTBUI
OpraHu3MoOB B DJKocucTteMax. Poab Kackaonozo 3¢gexma u  6u0086-
s0upuxamopos (kuouesvix 6u008) 8 hynkyuonuposanuu sxocucmem. Ilepenoc
SHEPIMM U BEIIECTB MEXKJIY CMEXKHBIMM HKOCHCTEMaMHu. Y CTOMYUBOCTH
OpraHW3MOB, TMOMYJSIMUA M JKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3CHCTBUMN.

Mexanusmol  6030eiicmeus  3a2pA3HEHUNl  PA3SHLIX — MUN08  Ha
CYOOP2AHUBMEHHOM, — OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCTNEMHOM
VPOBHAX, ~ OCHOBblL  IKOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20



8030eticmsusi. MeTo0IOTHSI MOHUTOPWHTA €CTECTBEHHBIX W aHTPOIOTEHHBIX
OKOCHUCTEM.

JdemoncTpanuu

[Toptper: A. JIx. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OWOLIEHO3a»,  «IDKOocucTeMa
ITUPOKOTMCTBEHHOTO Jecay, «dxrocucrema XBOWHOTO aecay,
«DyHKIIMOHATLHBIC TPYIIEI  OPraHU3MOB B 3KocHucTeMe», «KpyroBopoT
BEIIECTB B JKocuctemey, «llemu mnurtanus (macTOuWIIHAS, JETPUTHAS)Y,
«IKoNoruYecKas mupamMuaa ducen», «IKOJorndeckas mupamuaa OMOMacch),
«JKonoruveckas mupaMmua dHeprum», «OopaszoBanue Oosotay, «llepBuuHas
cykieccus», «BoccTaHoBneHHe neca mocie mokapay, «IKOocHcTeMa 03epay,
«ArporieHo3», «KpyroBopoT BEmIECTB W TOTOK DSHEPTHM B arpoleHo3e»,
«IIpumMepsl ypOOIKOCUCTEM.

OOGopynoBaHue: TepOapvy pacTCHHM, KOJUICKIIMM HACCKOMBIX, dydesia
NTHI] ¥ 3Bepeid, TepOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUH, aKBapUyM
KaK MOJICJTb 9KOCUCTEMBI.

IMpakTuyeckas padora «/3ydyeHne u onucanue ypooIKOCUCTEMBD.

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

IKCKypeusi  «DKCKypcUsi B TUIHYHBIA OuoreoneHo3 (B myOpaBy,
Oepe3HsK, eJTbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)H.

IKCKypeHusl «DKCKYpCHsl B arpodKOCHUCTEMY (Ha TOJie WM B TEIUTMYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — oOmernnanerapuas obOonouka 3eMild, TI€ CYIIECTBYET WU
CyllleCTBOBajJa JXM3Hb. Pa3BuTHE mpencTaBieHUil o Omocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanackoro o Omocdepe. O6mactu O6mochepsl u eé
coctaB. JKuBoe BemecTBo 6nocdepsl U ero GyHKITUH.

3aKoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocheps
KaKk TJ00QJIBHOM OJKOocHCTeMBl. JluHaMHWYeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOTC€OXMMHUYECKHME UKLl (Yyriepoja, a3oTa).
PutmudHOCTS siBIEHUM B Onocdepe.

3oHanbHOCTE Omocdeprl. Ilonstne o 6mome. OCHOBHBIE OMOMBI CYIIIH:
TyHJIpa, XBOWHBIE Jieca, CMENIaHHBIE W MIMPOKOIMCTBEHHBIC JieCa, CTEIH,
CaBaHHBI, MYCTHIHY, TPOIIMUECKHE JIeca, BEICOKOTOPhs. Kiaumar, pacTuTeIbHBIN
1 )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS JKHBBIX CHCTEM, OIIGHKA WX PECYpCHOTO
noTeHrana u 6uochepHbIx (yHKIHIA.



JdemoHcTpanumn

[Toptpersr: B. W. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsl 3emuan», «KpyroBopor a3ora B mpupoae»,
«KpyroBopot yriepona B mpupozae», «KpyroBopoT KucCIopoaa B MPUPOIE»,
«KpyroBopoT BojbI B mipupojie», «OCHOBHBIE OUOMBI Cylny, «KmuMaTtudeckue
rnosca 3emMamn, «Tynnpay, «Tauray, «CMelaHHbIi Jecy,
«1TupOKOTUCTBEHHBIH Jecy, «Crenby, «CaBaHHay, «ITycTbiHs»,
«Tpornunueckuit jgecy.

O6GopynoBanue: repOapuu pacTeHUM pa3HbIX OUOMOB, KOJIJICKIIMHU
KUBOTHBIX.

Tema 11. YestoBek U oKpy:kainas cpeaa

DKOJIOTUYECKHE KpHU3UChl M HMX MNpUYMHBL. Bo3nelicTBue uenoBeka Ha
o6uocepy. 3arpsizHeHHe BO3AYHIHOM cpenbl. OxpaHa BoO3ayxa. 3arpsi3HEHUE
BOoJHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPOTIOTEHHOE BO3JCHCTBHE HA PACTUTEIbHBIM U IKUBOTHBIA MHUP.
OxpaHa pacTUTENBHOTO U KUBOTHOrO MHUpa. OCHOBHBIE MPUHIIMIIBI OXPAaHBI
npupoabl. KpacHele kHuru. Ocobo oxpaHsemble TNPUPOJIHBIE TEPPUTOPUU
(OOIIT). boranndeckue casbl ¥ 300JI0THYECKUE TTAPKHU.

OcCHOBHBIE MPUHIIUIBI YCTOWYHUBOTO Pa3BUTHS YEIIOBEYECTBA U MPHUPOIBI.
PanvonansHO€  TPUPOAOIONB30BAHHE U COXPAaHEHHE  OMOJOTUYECKOTO
pazHooOpazust 3emiu. OOmme 3aKOHOMEPHOCTH TI00ANBHBIX AKOJOTHYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO KpuU3HCa U €ro  BEpOsTHBIC
MIOCIIE/ICTBUS.

Pa3BuTHe METOOB MOHUTOPUHIA pA3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle UCCe008aHUs Nepexooa K pecypcocbepezaroweli u
KOHKYDEeHMOCnocoonou  suepeemuxe.  buonoeuueckoe  pasnoobpaszue  u
buopecypcel. Hayuonanvhvie ungopmayuonusvie cucmemvl, obecnevusaroujue
oocmyn K UH@OpMayuu no COCMOSHUIO OMOENbHbIX U008 U IKOCUCHEM.
OcHosbl  3KOpeabunumayuu  dKocucmem U Cnocobos  OopvObl ¢
buonospesicoenuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuuet w  cxembl:  «3arpsi3HeHHEe  aTMOChepbl», «3arps3HeHUe
ruapocdeps», «3arps3HeHne MouBbDy, «llapHukoBBIE 3ddexT», «Ocobo
OXpaHseMble NPUPOAHBIE TEPPUTOPUNY, «MOENIu ypaBIsIEMOr0 MUPAY.

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



IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOy4JarolmuMHCsl TPOrpaMM CpeIHEero obmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YJIbTAaTOB OCBOCHHS MPOTrpaMMBbl 10
OMOJIOTMU BBIICJICHBI CIEAYIONIME COCTABIISIIONINE: OCO3HAHNE O00YYarOIIUMUCS
POCCUNCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACICHUIO, Haluyue mMomueayuyu K OoOy4EeHHUIO
OMOJIOTHH, YeleHanpaesieHHoe paseumue BHYTPECHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAIUIMK  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOCM  JACATENBHOCTH  II€HHOCTHO-CMBICIIOBBIMU
yCTAaHOBKAMH, MPUCYIIMMH CUCTEME OUOJOTUYECKOro OOpa3oBaHUSsl, Haluyue
npasoCco3HaHus HKOJOTUYECKON KYIbTYpPBl, CHOCOOHOCMU Ccmasums 1EId U
CTPOUTH KU3HEHHBIEC ILJIAHBI.

JIvdHOCTHBIE  pe3yJbTaThl OCBOGHHUA MPOrpaMMbl IO  OHOJOTUHU
JOCTUTAIOTCS B €JAMHCTBE Y4eOHOM M BOCHHUTATENBbHON JESATEIHHOCTH B
COOTBETCTBUM C  TPaAULUUMOHHBIMU  POCCUHCKHMMHU  COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU, HPHUHSITHIMU B
oOlIecTBE MpaBUJIaMd M HOPMaMH TOBEACHHUS U CIOCOOCTBYIOT IpolieccaM
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3ULIMK JIMYHOCTH, NMATPUOTHU3MA U YBAXKEHUS K 3aKOHY U IMPAaBOMOPAJIKY,
YeJIOBEeKY TpyJa U CTapuIeMy MOKOJEHHUIO, B3aUMHOTO YBaKEHHS, O€pPEKHOIO
OTHOILIEHUSI K KyJIbTYPHOMY HACJIEIHIO U TPAJULMAM MHOTOHALMOHAJIBLHOTO
Hapona Pocculickoit denepanun, Tpupoae U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE pPE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JIOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHONW BHYTPEHHEW TMO3WIMENH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJULUHUOHHBIM LIEHHOCTSIM POCCHUHCKOro OOIIEecTBa,
paclIMpeHue >KMU3HEHHOrO0 ONbITa W OMNbITa JIESITEJIBHOCTH B Mpoliecce
peanu3ali OCHOBHBIX HAIPABJICHUII BOCHIUTATEIBHON NESITEIBHOCTH, B TOM
YuCJe B YaCTH:

1) rpaKaaHCKOT0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3UIMH  OOyYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTI'O YJ€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOA3aHHOCTEH, YBa)KCHHE
3aKOHA W TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW [IE€ITEIBHOCTH MPU CO3AAHUU
y4eOHBIX TPOCKTOB, PEIICHUN YUECOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMIOJHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh ONpENEsaTh COOCTBEHHYIO IMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIIOJICH C pa3HBIMH YOKJACHUSIMU, KyJIbTYPHBIMU [IEHHOCTSIMU
U COLUAIIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIbLHOIO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTU IEpEN
Ponunou, ropmoctu 3a cBOM Kpal, CBOKO PoauHYy, CBOM S3BIK U KYJIbTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccuu B HayKe, MCKYCCTBE, CIOpPTE, TEXHOJOTHUSX,
TPYAC;

CIIOCOOHOCTh OIIEHWBATHh BKJIQJ POCCHUHCKHX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJOTWHW, TMOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeitHas yoexI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO M 3amuTte OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;



OTBETCTBEHHOE OTHOIIECHUE K CBOUM POAUTENSAM, CO3JAHHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTI'O IIPUHSATHS LIEHHOCTEW CEMENHOU KU3HU B COOTBETCTBUU C
TpaguLUKsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHHUE K MUY, BKJIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUI;

IIOHMMaHUE OHMOLMOHAIBHOIO BO3JCHCTBUSA JKUBOW NIPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) pusuveckoro BocnuTaHusi, GoOpMHUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOTO 0JIATONOJTYYHs:

NMOHUMAHUE W peanu3alus 3J0pOBOTO M 0Oe3omacHOro obpasa KU3HH
(3mopoBoe  mHUTaHWE, COOJIOJICHHE TUTHEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXHUM 3aHITHH W OTIbIXa, peryispHas Qu3nueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOro TMOBEACHUS B CHUTYallMsX, YTPOXKAIOIIUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  INPUBBIUEK
(ynoTpeOieHus anKoroist, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTHUBHOM JEATEIHLHOCTH TEXHOJIOTHMYECKON W COIMAIILHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEIILHO BBINIOJHSITH TAKYIO €S TEIbHOCTD;

UHTEpEC K pa3nuuHbiM chepam mpodecCHOHAIBHON JesSTEIbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp OyayIeit mpodeccuu U peain30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

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

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11e71ec000pa3HOe OTHOUIEHHWE K MPHUPOJE KAK HUCTOUHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIEHUE YPOBHSI JKOJIOTHYECKOW KYJIbTYphl: NMPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX ITOCIEACTBUN I
OKPY’KAIOIIEH CPEbI;



OCO3HaHUE TI00ANBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIeM U MyTeH ux
pEIICHHS,;

CIIOCOOHOCTh HKCIIOJIB30BaTh NPHOOpETaeMble MPU H3YyYEHUU OUOJIOTHH
3HaHWSI W YMEHHS TIPH PEIICHWH MpoOJeM, CBSI3aHHBIX C palliOHAIBHBIM
MIPUPOJIONONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HANpaBICHHBIX HA COXpaHEHHE PABHOBECHUS B JKOCHCTEMax, OXpaHy BHUIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMPHUATHE JICHCTBUH, TNPUHOCAIINX BpEI OKpYKaromen
NPUPOHON Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTUICCKHE
TIOCJIC/ICTBUS MTPEANPUHAMACMBIX ICUCTBUI M MIPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  OKOJOTMYECKOTO  MBINIJICHHS, JKOJOTHYECKOH
KyJbTYPBI, OIBITA JCSITCIBHOCTH AKOJOTHYCCKON HANPABICHHOCTH, YMCHHS
PYKOBOJICTBOBAThCSI UMH B IO3HABATCIIBHONW, KOMMYHUKATUBHON U COLIMAILHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTHYECCKOW  JCATEIHHOCTH
9KOJIOTUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJMKYJIbTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UMTATEIBCKON KYJIbTYpPbI KakK CpeiCcTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TO3HAHUS MUPA;

NOHMMaHHe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU 1IEIOCTHOTO
npeCTaBleHus: 00 OKPY>KArOIIeM MHUPE KaK O €JIMHCTBE MPUPOJIbI, YEeTIOBEKA U
oOIIecTBa, B MO3HAHUM TMPHUPOJIHBIX 3aKOHOMEPHOCTEW W pEelIeHUH MpoOsieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIAUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX
OMOTEeXHOJIOTHM, CIOCOOHBIX pemaTh pPEeCypcHbIe MPOOJIEeMbI  pa3BUTHUSA
YeJIOBEYECTBA, MMOMCKA MyTEH BBIXOJA U3 TJI00AIBHBIX YKOJIOTHUYECKUX MPoOiieM
u obecreyeHHs Tmepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
MCITIOJIb30BAaHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHUH OWOJOTHYECKUX 3HAHWM B IMEIAX
MOBBIIIEHUS OOMIEH KYyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW  4YacTW  (DYHKIIMOHATBHONW  T'PAMOTHOCTH  OOYYarOIIMXCS,
dbopMuUpyeMoil Ipu U3y4YeHUH OHMOJIOTHH;



IIOHUMAHWE  CYIIHOCTH  METOJOB  TO3HAHWS, HCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaxX, CHOCOOHOCTH MCIOJb30BATh MOJIy4aeMble 3HAHMS IS
aHanu3a U OOBSCHEHUS SIBICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOASIINX B HEM
U3MEHEHUH, YMEHHUE JieJaTh 0OOCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(paKTOB U UMEIOLUXCS JAHHBIX C LIEJIbIO MOJYUYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS AJIs
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHHE LIEHHOCTH HAaY4YHOW JESATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATh
IPOEKTHYIO U UCCIIEI0OBATENBCKYIO IEATEIbHOCTh MHANBUIYaIbHO U B IPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHUIO HOBBIX 3HaHHUM MO OMOJOTHMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ybTaTbl  OCBOCHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMbIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCHUIUIMHAPHBIE  (MEXMpPEIMETHbIE)  OOICHAYyYHbBIC
MOHATHS, OTPAYKAIOIIUE IIEJIOCTHOCTh HAyYHOM KApTUHBI MHUpa U CIEHUPHUKY
METOJIOB TO3HAHUS, WCIOIb3YEMBIX B €CTECTBEHHBIX HaykKax (BEIIECTBO,
DHEPrus, SIBJICHHUE, MPOIECC, CUCTEMa, HAay4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJOoBaHUE, HAOIIOJeHUEe, H3MEpPCHHE,
AKCIIEPUMEHT u JIpyTHeE); YHUBEPCAJIbHbIC y4eOHBIC JNEeUCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYISATUBHBIC), OO0ECICUNBAIONINC
dbopmupoBanue (QyHKIIMOHAILHOW TPaMOTHOCTH W COLMAJILHOW KOMITCTCHIIMHU
0o0ydJaromuxcs; CIOCOOHOCTh  OOYYarOIIUXCS  HCIOJb30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpPCAJIbHbBIC
y4eOHbIe IeWCTBHS B TO3HABATEIHLHOMN M COIMATILHOM MPaKTHUKE.

B pesynprare wu3ydeHus OWOJNIOTHMH Ha YPOBHE CpEIHEro 0O0IIero
oOpa3zoBanus y oOydaromerocss OyayT cQopMUpPOBaHBI MO3HABATEIbHBIC
VHUBEpCAIbHBIE y4eOHBbIC JCHCTBUS, KOMMYHHKATHUBHBIE YHUBEpCAJIbHBIC
ydeOHbIe JECUCTBHUS, PETYISATHBHBICE YHHBEpPCAIbHBIC YyUeOHBIC JIEHWCTBHSI,
COBMECTHAs AESATEIbHOCTb.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPETHETO OOIIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBjajleHMe  YHMBEPCAJIbHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMHU
NefiCTBUAMM:

1) 6a30BbIe JJOrHYeCKHE JeHCTBUS:



CaMOCTOSITeIbHO  (OPMYITUPOBATh W AKTyallU3UpOBaTh  MPoOJIEMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BATh MPU OCBOCHUU 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIEHUS
(aHanu3a, cuHTE3a, CpaBHEHMs, KiaccuduKanuu, 0O0O0OIIEHHs), pPaCKpbIBAThH
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MAapaMeTpbl U KPUTECPUU HX
JTOCTUKEHUSI, COOTHOCUTHb PE3YyJbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
LETSIMU;

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

CTPOUTH JIOTMYECKUE paACCYX JCHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATh  CXEMHO-MOJICNIbHBIE  CpeICTBAa Uil  MPEICTABJICHUS
CYIIIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a Takke TMPOTUBOPEUMM Ppa3HOro pPoAa, BBISIBICHHBIX B  Pa3IMYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHAIU3a UMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YyABTATOB LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;

KOOPJIUHUPOBATh M  BBIIOJNHATH pabOTy B YCIOBHSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIBCKOM u MPOCKTHOMN
NESTENBHOCTH, HABBIKAMH  pa3pelieHusi MpoOJjeM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY THOUCKY METOJIOB PELICHUS MPAKTUYECKUX
3a7a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB ITIO3HAHUS;

VCIIOJIb30BaTh PA3JIMYHBIE BUAbBI JEATEIBHOCTH IO IOJYYEHHUID HOBOTO
3HAHWSI, €r0 HMHTEPIpEeTAIK, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B YYEOHBIX
CUTyalusiX, B TOM YUCJE IPHU CO3AaHUU YUEOHBIX U COIUATIBbHBIX MPOEKTOB;

dbopMupoBaTH  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOU
TEPMHHOJIOTHUEN, KITFOUEBBIMU OHATUSIMUA U METOJIaMHU;

CTaBUThb U (POpMYIUpOBaTH COOCTBEHHBIE 3aJauyd B 0OOpa30BaTEIbHOU
JNEATENbHOCTU U )KU3HEHHBIX CUTYALHSIX;



BBISBJISATh MPUIUHHO-CIIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUTNOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI IS TIOKa3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3MPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH ICJICHANPABICHHBIN TTOMCK MEPEHOCa CPEJCTB U CITOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TICPCHOCUTDH 3HAHUS B TMO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, IIPEIJIaraTh OPUTHHAIILHBIC TIOJIXO0/IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nuHpopMmaumeii:

OPUCHTUPOBATBCA B PA3IMYHBIX HMCTOYHUKAX WHMOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISAPHOM  JHUTEepaType, OHOJIOTHYCCKUX
CJIOBapsSIX W CIPAaBOYHHMKAaX, KOMITBIOTEPHBIX 0Oa3zax maHHBIX, B MHTepHere),
aHAJIM3UPOBATh WHGOPMAIUIO PA3IUYHBIX BUIOB W (OPM IpPEICTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PA3IMIHBIC METO/IBI IPU TIOUCKE U
orbope Ouonornyecko uHGOpPMAIMKM, HEOOXOAUMOW JJIS BBITIOJHEHUS
y4eOHBIX 3a]1a4;

NpUOOPETATh OIBIT UCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
Oouonornyeckoii wmHbopmanuu (cxeMbl, TpaduKu, gUArpaMMBbl, TaOJUIIbI,
PUCYHKH U IPYTOE€);

UCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEJCTBA MpU pabdoTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTU4YeCKre 3HaKU M CUMBOJBI, (hOpPMYIbI, a00peBHATYPYy, HOMEHKIIATYPY,
UCIIOJI30BaTh M TPEeOoOpa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  PACMO3HABAaHWS W  3aIIUTHl  WH(POPMAIINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) o6meHue:



OCYIICCTBISITh KOMMYHHKAllMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOre WM JUCKYCCHHU IO CYIIECTBY OOCYKIaeMOW TEMBbI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTh
MO3UIIUHN APYTUX YIaCTHUKOB JHAJIOTA WU JUCKYCCHH );

pacrmo3HaBaTh HEBepOaJbHBIE CpPEICTBAa OOIICHUS, TMOHMMATh 3HAYCHUE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYaIlUMH,
YMETh CMATYATh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMKM CIIOCOOAMU OOIIECHUS W B3aUMOJICHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTUX JIFOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HOpMYyTUPOBATH CBOM BO3PAKEHHUS,

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

2) COBMeCTHAsI JIeSITEIbHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAWUBUAYATbHOH pabOTBI MPU  PEHICHUH OWOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HE0OXOIMMOCTh IPUMEHCHUS IPYIIOBBIX bopm
B3aMMO/ICUCTBHUS MTPH PEIICHUN yU4eOHOH 3a1a4u;

BBIOMPATh TEMATHKY W METOJBI COBMECTHBIX NEHCTBUH C Yy4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJICHA KOJUIEKTHBA;

NPUHAMATh IIeTM  COBMECTHOW JIEATENBHOCTH, OPraHU30BBIBATh U
KOOPJAMHUPOBATH NIEHCTBUS O €€ MOCTHKEHHIO: COCTaBISTh TUIAH JEHCTBHM,
pactpeneniaTh pojid ¢ y4éTOM MHEHUH YYacTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh Ka4eCTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHUKAa KOMAHIbI B
OOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHIM;

npenjarath HOBBIE MPOEKTHI, OICHWBATh HJACH C TO3UIIMH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUUECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBy1aleHUe YHUBEPCAIbHBIMH PEryJISSTHBHBIMHU AeHCTBUSMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTHUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKMX 3HAHWN IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JIEHCTBUAX U MOCTYMKAX MO0 OTHOIICHHIO K JKUBOW MPUPOJIE,
CBOEMY 37I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh W (POPMYJIHPOBATh COOCTBEHHbIE 337a4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBISATh IUIAH pEHIeHUs NOpodsiieMbl €  Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacliMpATb  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIbIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYIAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

NaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBBI B AESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM;

BIAJIeTh HAaBBIKAMU [I03HABATEJIbHOW peQiieKCMM KaK OCO3HaHUS
COBEpIIAEMBIX JEUCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HX PE3YJbTaTOB U
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIIEKCUH Ul OLIEHKH CUTYalluu, BbIOOpa
BEPHOT'O pELICHMUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO IPHHHUMATh PEIICHHS II0 HX
CHU)KCHHIO;

OPUHMMAaTh MOTHBBI W ApPryMEHTBl IPYIMX IIpU aHAIM3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

OpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYTHX IIPU aHAJIU3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJoBeKa.
HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS COACPKAHHUS YYEOHOTO MpeaMeTa
«buonorus» Ha yrayOJEHHOM YpOBHE OpPHUEHTHUPOBAHbI Ha OOecreyeHue
npodunbHOro  00y4eHHss oOyuaromuxcs Ouomornn. OHU  BKITIOYAIOT:
crneuuduyeckue Ajisi OMOJIOrUU HayYHbIE 3HAHUS, YMEHUSI U CIIOCOOBI 1eUCTBUM
[0 OCBOGHHUIO, MHTEpPHpEeTallMd U MOpeoOpa30BaHUI0  3HAHUM, BUJIBI



JNEATENBHOCTHU MO MOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B PA3JIMYHBIX
y4eOHBIX, a TaKKe€ B pEaIbHBIX KU3HEHHBIX cuUTyanusx. lIpenmeTHbie
pe3yAbTaThl IPEACTABIEHBI IO FOAaM U3YUYEHHS.

[IpenmeTHble pe3ynbTaThl OCBOCHHUSI y4eOHOTO mpenMera «buonorus» B
10 knacce nOMXKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, B
MO3HAHUM 3aKOHOB TMPUPOJABl U PEIICHHH TPoOJeM  palMOHAIBHOIO
PUPOJIOTIONIL30BAHMS, O BKJIAJAE POCCUUCKMX M 3apyOeKHBIX YYEHBIX B
pa3BuTHE OUOJIOTHUY;

BJaJICHHME CHUCTEeMOM OMOJOTrMYECKUX 3HAHHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraomue OHOJOTUUYECKUE TEPMHUHBI U TOHSTHS (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPEryJAlHs, CaMOBOCHPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE), OUOIOTMYECKUE TEOPUU
(xnerounas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HaclencTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o nientpax
MHOTOOOpa3usi ¥  TPOUCXOXKACHUS  KYyJIbTYPHBIX  pacTCHHi), 3aKOHBI
(ennHOOOpa3Us MOTOMKOB MEPBOrO MOKOJICHUS, PACIICTUICHHS], YUCTOTHI TaMeT,
HE3aBUCUMOro HacnenoBaHus ['. MeHaens, TOMOJIOTMYECKHX pSIOB B
HacJICACTBEHHOU U3MEHUYNBOCTH H. n. Basuiiosa), IIPUHIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIJICHUE OCHOBHBIMH METOJIaMH HAyYHOI'O MO3HAHHUS, MCIOJb3yEMBbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB (OMHUCAaHHE, HU3MEPEHHE,
HaOII0/IeHNE, SKCIICPUMEHT);

YMEHUE BBIAEIATh CYIIECTBEHHbIE TPU3HAKH: BUPYCOB, KIETOK MMPOKAPUOT
U JYKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, PACTCHMIA, KUBOTHBIX W YEJIOBEKAa, CTPOCHHUS OPTraHOB U
CUCTEM OpPraHoB  pAacCTEHUM, YKABOTHBIX, YEJI0BEKa, IIPOLECCOB
KU3HEICITEIPHOCTH, MPOTEKAIIMX B OPraHU3Max pPACTEHUM, >KUBOTHBIX H
YelioBeKa, OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemeCTB (MeTadoImu3M),
MIPEBPAIICHUS YHEPTUHU, OpPOKEHUS, aBTOTPOGHOTO M TeTePOTPO(HOTrO THUIIOB
nutanus, (OTOCMHTE3a M XEMOCHUHTE3a, MHTO3a, Meilo3a, raMeToreHesa,
sMOpHUoreHesa, MOCTAMOPHUOHAIIBHOTO pa3BUTHSA, Pa3MHOXEHUS,
WHJMBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aUMO/ICIICTBUS T€HOB,
reTepo3nca, CKyCCTBEHHOT0 0TOO0pa;

YMEHHE YCTaHABJIMBATH B3aMMOCBS3M MEXKAY OPraHOMAAMH KJIETKU 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 dTaraMu
oOMeHa BeMIeCTB, JTalaMH KJIETOYHOTO IIMKIa H JKU3HEHHBIX IMKJIOB
OpPraHU3MOB, dTanaMu 3MOPHOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U (DEHOTHIIOM,
(denoTunoM u akTopamu cpebl OOUTaHUS;

YMEHHE BBISIBIISTH OTIMYUTEIIbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHUCIIC
pacTeHUH, )KUBOTHBIX U YCIIOBEKa,;

YMEHHE HWCIIOIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OHMOIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIMKY JJSl JIOKa3aTeNbCTBA POJCTBA OPraHU3MOB
Pa3HBIX CHCTEMAaTUYECKHUX TPYIII;

YMECHHE pemniaTh OWOJOTHYCCKUE 3aJayd, BBIABIATH IMPUYUHHO-
CJICJICTBEHHBIE CBS3U MEXAY HCCIEAYEeMBbIMH OMOJOTMYECKHMMH TPOIECCAMH U
SBJICHUSIMM, JIeJlaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWUU TIOJYYCHHBIX
pe3yJbTaTOB,

YMEHHUE BBITIOJHATH JTa0OPAaTOPHBIE U MPAKTHUYECKHE PaOOThI, COOIIOIATh
npaBuia mpu padbote ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTaTh THIOTE3bl, IMPOBEPATh HX AKCICPUMCHTAIbHBIMH
cpencTBamu, (GOpMyIHPYS IENb HCCICIOBAHHS, aHAIM3UPOBATH IMOJYYCHHBIC
PE3yNbTATHI U J€NIaTh BHIBObL;

yYMEHHE Y4acTBOBAaTh B Y4eOHO-UCCIIEIOBATEILCKON paboTe 1Mo OUOIOTruH,
HKOJIOTUM U MEIUIIMHE, TPOBOAMMOM Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO TPEACTaBIATH TOJY4YEHHbIE  pe3yJabTaThl Ha  YYCHHMYECKHUX
KOH(EepeHITUAX;

YMEHHE OIICHUBATH DTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAHUMA B
obnmacTh  OMONOTMM W MEAMIHMHBI  (KIIOHUPOBAHHE, HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HANIPaBICHHOE M3MEHEHUE TeHOMA M CO3/IaHUe TPAHCTEHHBIX
OpTraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBHIOOp Oymylel mpodeccrnoHanbHON
NESTENBbHOCTH B oOmactTh  OWMOJNOTHH,  MEIUIMHBI,  OWOTEXHOJIOTHH,
BETEPUHAPHH, CEITBCKOTO XO3SUCTBA, MUIIEBON MPOMBINIICHHOCTH, YTIyOIsATh
MO3HABATENbHBII  MHTEPEC, HAMNpPaBIEHHBI Ha  OCO3HAHHBIA  BHIOOD
COOTBETCTBYIOILIEH MPOPECCHH U MPOJOJIKEHUE OMOIOrMYECKOro 00pa3oBaHUs
B OpraHU3ANMIX CPEAHETO MPO(HECCHOHATHFHOTO M BRICIIIETO0 00pa30BaHUSI.

[IpenmeTHBIe pe3ynbTaThl OCBOEHUs y4deOHOTO mpemmera «buomorus» B
11 knacce NOKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUM O MECT€ W pOJH OHWOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B TO3HAHUUA 3aKOHOB TPHUPOABI M PEHICHUU IKOJIOTHIECKUX
mpoOJeM dYelnoBeUecTBa, a TakKKe B PEIICHWHW BOMPOCOB PAIMOHAIBHOTO



MPUPOJIONONIB30BaHUS, W B (POPMHUPOBAHMM IIEHHOCTHOTO OTHOIICHUSA K
pupojie, 00IIECTBY, YEIOBEKY, O BKJIaJe POCCUUCKUX U 3apPYOEIKHBIX YUEHBIX-
OMOJIOrOB B Pa3BUTHE OMOJIOTHUY;

yMEHUE BJIAJETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTpeNeSieHUs] U TOHMMaHUE CYIIHOCTH OCHOBOIIOJIATAIONIUX OMOJIOTMYECKHUX
TEPMHUHOB M TOHATHH (BHI, 3KOcucTeMa, Ouocdepa), OMOIOTHMYECKUE TEOPUU
(aBomrormonHas teopus Y. JlapBuHa, CHHTETHYECKas TEOPUsI HBOJIIOLUH),
yuenusi (A. H. CemeproBa — 0 MmyTsX M HampaBieHUsX 3Bojoruu, B.W.
Bepnanckoro — o 6uocdepe), 3akonbl (reHeTHdeckoro paBHoBecus x. Xapau
u B. Baitn6epra, 3apoasimeBoro cxonacrsa K. M. bapa), nmpaBuna (MuHUMyMa
1O. JIubuxa, sko10rnuecKoi MUpaMuabl SHEPTUM), TUMOTE3bl (TUMIOTE3a «MUPA
PHK» V. I'unbepra);

yMEHHE  BJIAJCTh OCHOBHBIMM  METOJAaMH  HAy4YHOTO  IIO3HAHWUS,
UCIIOJIb3YEMBIMU B  OHOJIOTHYECKUX HCCIETOBAHUSIX JKUBBIX OOBEKTOB H
IKOCHUCTEM (OMHcaHue, U3MepeHue, HaOJIoJIeHHe, DKCIIEPUMEHT), CIoco0aMu
BBISIBJICHHS U OIICHKHM aHTPOIIOT'C€HHBIX U3MEHEHUH B IIPUPO/IC;

YMEHUE BBIJICTSATh CYIIECCTBEHHBIC IPU3HAKU: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouocdepsl, CTaOWIN3UPYIOIIETO, ABUKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUUYECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIMX CHJI DBOJIOIUU Ha TeHO(POH]
HOITYJISIIIUH, TTPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOUTaHusl, Yepel10BaHUs
HAIPaBJIICHUM HSBOJIOLMM, KPYrOBOPOTa BEIIECTB W TMOTOKAa DJHEPrUU B
HKOCUCTEMAX;

YMEHHE YCTaHAaBIMBAaTh B3aMMOCBSI3U MEXKAY MPOIECCAaMU 3BOJIOLNH,
JIBUKYIIMMU CUJIAMH aHTPOTIOTEHE3a, KOMIIOHEHTAMH Pa3IMYHBIX IKOCUCTEM H
PUCTIOCOOJICHUSMH K HUIM OPTaHU3MOB;

YMEHHE  BBISABISATH  OTJIMYUTENBbHBIE MPHU3HAKH  JKUBBIX  CHCTEM,
MIPUCITOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHUs, aOMOTHUYCCKUX U OMOTHUYECKHX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSA3€H OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIMKY JJIS JIOKa3aTelIbCTBA pOACTBA OPraHU3MOB
pPa3HBIX CHCTEMATUYECKUX TPYII, B3aUMOCBSA3M OPraHU3MOB U  CPEJIbI
oOWTaHWsA, E€IWHCTBA UYEJOBEUYECKMX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOTr000pa3usi BUAOB U IKOCHUCTEM KaK YCJIOBHSI COCYIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBA;

yMEHUE peniaTth OUOJOTHYECKHE 3a/Jaud, BBISIBISATH MPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKAY HCCIETyEeMbIMU OHOJOTMUYECKUMHU IMPOIECCAMU U



SABIICHUSIMHU, JIelaTh BBIBOJABI W TPOTHO3BI HA OCHOBAHMM MOJYYEHHBIX
pe3yIbTaToB,

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOMI0IATh
npaBuiia Mpu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THIOTE3bl, IPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeactBamu, (HOpMyIHUPYsS IENb HCCICIOBAHMS, aHAIM3UPOBATH MOTYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHUE y4acTBOBATh B YUEOHO-UCCIICIOBATEILCKON paboTe 1Mo OUOI0TUH,
HKOJIOTUW ¥ MEJUIIMHE, TPOBOAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPENCTaBISATh IMOJNYYCHHBIE pE3ylbTaThl Ha  YYCHHUYECKUX
KOH(pEpEeHIUX;

yMEHHE OIICHHBATh THUIOTE3bl W TEOPHUU O TMPOUCXONKIACHUM IKU3HH,
YelloBeKa M YENOBEYECKHX pac, O TPUUYMHAX, TOCIEACTBUSAX U CIocobax
Npe0TBpAIleHHUs TII00aTbHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oymyried npodeccroHanbHOM
ACSATENIPHOCTH B 00NMacTH OWOJNOTHH, JKOJOTHH, MPHPOJIOTOIH30BAHUS,
MEIMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOM  MPOMBINUIEHHOCTH,  YIUIYOJISITh  TO3HABATENbHBIA  WHTEpEC,
HAlPaBJICHHBIH HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Tnpodeccun u
IPOJOJIKEHUE OMOJOTUYECKOTO O00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
npodecCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
1 Buonorus xak Hayka 0 0
2 JKuBbIE cHCTEMBI M UX U3ydEHHUE 0 0
3 Buonorus kinetku 0 0.5
4 XuMHYeCcKasi OpraHu3aIysl KICTKH 10 0
5 CtpoeHre U QYHKIH KIETKH 8 0
5 OOMeH BeIecTB U MPeBpaIleHIe YHEPTUU B 9 0 1
KJICTKE
7 HaCJ'IeL[CTBeHI:I.aﬂ uHbOpMaIUs U 9 0 05
peanu3anus e€ B KIeTKe
8 ’Kvi3HEeHHBI UK KIETKU 6 0 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 0 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 0 15
1 ['eHeTrka — HayKa O HACJICICTBEHHOCTH U 5 0 0.5
M3MEHYHBOCTH OPT'aHU3MOB
12 3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 0
14 I'eneTuka yenoseka 3 0 0.5
15 Cenexuust OpraHu3MoB 0 1




16 buorexnomorua u cuaTeTUYECKasa OMOJIOTUS 4 0
17 PesepBHOE Bpems 1 0
OBILIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 102 13




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrtpoiabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHUE W PA3BUTHE YBOJTIOIIMOHHBIX 4 0
MpeACTaBICHUN B OMOJIOTHH
Mukpo3BoirOIus U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHS U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYy»Karollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOMYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIe
padoThI padoTsbI
pecypchbl
1 Brosorus xak KOMIJIEKCHAs HAyKa U 1 0 0
KaK 9acTh COBPEMEHHOTO 00IIecTBa 04.09.2023
2 JKuBBIe cCHCTEMBI M UX CBOMCTBA 1 0 0 05.09.2023
3 YpoBHEBasi OpraHU3aIsl KUBBIX CUCTEM 1 0 0 11.09.2023
4 WcTopus OTKPBITHS U U3YUEHUS KIIETKU. 1 0 0
Kinerounas Teopust 12.09.2023
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosoruu. [IpakTraeckas padora
5 «M3ydyeHne MeTo10B KJIIETOUHOU 1 0 05
ounosorun (xpomarorpadus, 18.09.2023
anekTpodopes, nuddepeHnraibHoe
uentpudyruposanue, [1L{P)»
6 XUMUYECKUI COCTaB KIETKU 1 0 0 19.09.2023
7 MunepanbHbIe BEIIeCTBa KIETKH, UX 1 0 0
Ouosornyeckas poib 25.09.2023
8 Oprannyeckue BEIIECTBA KIETKH — 1 0 0.5




oenku. JlaboparopHast pabota
«O06HapyxeHne OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI»

26.09.2023

CoiicTBa, K1accupuKays U GyHKIHIH

o 0eKoB 0 02.10.2023
10 Oprannyeckre BeniecTBa KIeTKA — 0
YTIIE€BOAbI 03.10.2023
11 Oprannyeckre BeniecTBa KIeTKA — 0
JINTIAIBL 09.10.2023
Hyxkneunossie kucnotsl. JJHK u PHK.
12 JlabopaTtopHas pabota «lccnenoBanmne 05
HYKJIEMHOBBIX KHUCJIOT, BBIJIEJICHHBIX U3 10.10.2023
KJIETOK Pa3JIMYHBIX OPraHU3MOBY
13 Crpoenue u ¢pyakiuun ATO. Jlpyrue 1
nykieosuarpudocdars (HTD) 16.10.2023
CexBenuponanue JIHK. Metoabl
14 T€HOMUKH, TPAHCKPUIITOMHUKHU 0
HpOTCOMI/I;(I/Ip ’ , 17.10.2023
15 MeTopl CTPYKTYPHOU OHOJIOTHN 0 93.10.2023
16 Tune! kietok. [TpokapuoTnyeckas 0
KIIETKa 24.10.2023
CrpoeHue s3ykapuoTUYECKON KIIETKHU.
17 HpavKTI/IquKas[ pa6S)Ta «3yuenue 0.5 06.11.2023
CBOMCTB KJIETOYHON MeMOpaHbD»
18 IloBepXHOCTHBIN anmnapar KJIETKH 0




07.11.2023

19

OnHomMeMOpaHHBIE OPTaHOU B! KIETKH.
[Ipaktuyeckas padora «M3yuenue
JBVKEHUS [IUTOTIIA3MBbI B PACTUTEIBHBIX
KIIETKaX»

0.5

13.11.2023

20

HOJ'[yaBTOHOMHBIC OpraHoOnAbI KJICTKH:
MUTOXOHAPUH, IMJIACTU/IBI.
JlabopaTtopHas pabota «lccnenoBanue
TUTa3MOJIH3a U JICTUIa3MOJIN3a B
PACTUTECIIBHBIX KIICTKAX»

0.5

14.11.2023

21

HememOpanHbie opraHou bl KJIETKU

20.11.2023

22

Crpoenue u GyHKIUH sapa

21.11.2023

23

CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHas pabota
«M3ydenue cTpoeHUsI KIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

27.11.2023

24

ACCUMWIISIIIAS Y TUCCUMUJISIIIASL — JIBE
CTOpOHBI MeTaboIM3Ma. Turbl 0OMeHa
BemecTB. JJaboparopHas paboTa
«3ydeHune KaTaTuTHIECKON
aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe
aMUJIa3bl WM KaTaiasbl)»

28.11.2023

25

DepMEeHTAaTUBHBIN XapaKTep peaKuun
KJIETOYHOTO MeTaboJn3Ma.
JlaGopaTopnas pabora «3yueHue

0.5

04.12.2023




(hepMEHTATUBHOTO PACHICTUICHUS
MEPOKCHUIA BOJOPOJIA B PACTUTEIIbHBIX U
KUBOTHBIX KJIETKAX»

Benku-akTuBaTopel U OENKH-

26 WHTHOUTOPEI 1 05.12.2023
27 ABTOTpOGHBIN TUII 0OOMEHA BELLIECTB 0 11.12.2023
28 dortocuHTE3 0 12.12.2023
XemocuHTes. JlaboparopHas padoTa
29 «CpaBHEHHE MTPOIIECCOB POTOCHHTE3A H 0.5
XEMOCHHTE3a» 18.12.2023
AHa’poOHBIe OpraHu3Mbl. Buapl
30 opoxenus. JlaboparopHas pabota 0
«CpaBHEHHUE MPOIIECCOB OPOKECHUSI U 19.12.2023
JIBIXaHUS»
31 AspoOHBIE OpraHUu3Mbl. DTaIlbl 0
SHEPTeTUYECKOro 0OMeHa 25.12.2023
DHeprus MeMOpaHHOTO TpaiueHTa
32 npoToHoB. CuHTe3 AT®: paboTa 0
H§OTOHH017I AT(D-CI/IHTaSLII) 26.12.2023
33 Peakiuyn MaTpuyHOro CHHTE3a 0 08.01.2024
34 Tpanckpunius — MaTpUYHBIA CUHTE3 0
PHK 09.01.2024
35 Tpancisuus u e€ sranbl 0




15.01.2024

Konnposanue amuuokucior. Pois

36 pubocom B OMoCHHTE3€e OelKa 0 16.01.2024
37 Opraau3anys TeHOMa y IPOKapuoT U 0
YKapHOT 22.01.2024
38 MonexynspHble MEXaHU3MBbI 0
AKCIIPECCHUU TEHOB Y YKAPHUOT 23.01.2024
Bupycsl — BHeKIIETOUHBIE (POPMEI
39 KU3HU U OOJINTaTHBIC TTAPa3HTHI. 05
[IpakTueckas pabota «Co3nanue 29.01.2024
MO/JIEITH BUPYCa»
40 BupycHrie 3a0051eBaHUS YeIOBEKa, 0
YKUBOTHBIX, PACTCHUI 30.01.2024
41 Hanotexnonoruu B 6uonoruu u 0
MEIULINHE 05.02.2024
42 JKU3HEHHBIN UK KIETKH 0 06.02.2024
43 Martpuunsliii cuate3 JTHK 0 12.02.2024
Xpomocomsl. JlaboparopHas padota
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5 13.02.2024
MUKpOTpenaparax»
45 Jlenenue KIETKH — MHUTO3 0 19.02.2024
46 Tunes! knetok. Kapuokunes u 05
nuTokuHes3. JlaboparopHas pabota 20.02.2024




«HabmrogeHre MyUTO3a B KJIETKAX
KOHYMKa KOpPEIIKa JiyKa (Ha FOTOBBIX

MUKpOIpernaparax)»
47 Perynsauus ;KM3HEHHOTO LIMKJIA KIIETOK 0 96.02.2024
48 OpraausMm Kak eJJMHOE 1eJ0e 0 97 02.2024
49 Txanu pactenuii. JlaboparopHast pabota 05

«M3ydeHne TKaHEH pacTeHUIN ' 04.03.2024

TkaHU )KHBOTHBIX U YEJIOBEKA.

n :

50 JIa6opvaTopHasf pabota «3yuenune 0.5 05.03.2024

TKaHEH KUBOTHBIX)»

Opranbl. CHCTEMBI OpPraHOB.
51 JlabopaTtopHas pabota «3yuenne 0.5 11.03.2024

OpraHoB I[BETKOBOT'O PaCTECHUS
52 Ormopa Tena opraHu3MoB 1 12.03.2024
53 JIBMKEHHUE OpPTraHu3MOB 0 18.03.2024
54 [Tutranue opraHu3MoB 0 19.03.2024
55 [TuTaHue NO3BOHOYHBIX KUBOTHBIX. 0

[TumeBapuTenbHas cucTeMa YeloBeKa 25.03.2024
56 JlpIXxaHuE OpraHu3MOB 0 02.04.2024
57 JIpIxaHue MO3BOHOYHBIX KHUBOTHBIX U 0




4eJl0BeKa 08.04.2024
58 TpaHcIopT BEIIECTB Y OPraHU3MOB 0 09.04.2024
59 KpoBeHnocHas cucrema o3BOHOYHBIX 0

JKUBOTHBIX U YEJIOBEKA 15.04.2024
60 Brienenue y opranusmMoB 1 16.04.2024
61 3amura y opraHu3MOB 0 99 04.2024
62 NmmyHHas cucTema 4eoBeKa 0 93.04.2024
63 Pa3apaxiuMOCTh U Peryisnus y 0

OpraHU3MOB 29.04.2024

I'ymopanbHas perynsuus u
64 SHIOKPUHHAS CUCTEMA KUBOTHBIX U 0 30.04.2024

9eoBeKa
65 DopMBbI Pa3MHOKEHUST OPTaHU3MOB 0 06.05.2024
66 [TonoBoe pazMHOXKEHHE 0 07.05.2024
o Meitos 0 13.05.2024

I'amerorenes. OO0pa3oBaHHEe U Pa3BUTHE

MOJIOBBIX KJIeTOK. JlabopaTopHas pabora
68 0.5

«M3yyeHne cTpOeHHUs MOJIOBBIX KJIETOK 14.05.2024

Ha I'OTOBBIX MUKpOIIpCIIapaTax»




69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI€HE3

70

3akyajKa OpraHoB U TKaHEH U3
3apOJbIIICBBIX JIUCTKOB

71

Poctu Pa3BHUTUC )KUBOTHBIX.
JlabopaTtopHnas pabota «BrisiBiieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIICH
IIO3BOHOYHBIX ) KUBOTHBIX»

0.5

72

Pa3sMHOkeHME U pa3BUTHE PACTEHUI.
JlabopaTtopHnas pabora «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICIINX
pacTeHuin»

0.5

73

HcTopus cTaHOBIEHUS U pa3BUTHUS
TeHETUKH KaK HayKu

74

OcHOBHbBIE IOHATHS U CUMBOJIBI
reHetuku. Jlabopatopnas pabora
«/Ipo3oduna kak 00BEKT TEHETHIECKUX
HUCCIIEIOBAHUID)

0.5

75

3aKOHOMEPHOCTH HaClle0BaHMsI
IIPU3HAKOB. MOHOTHOpUIHOE
ckpeurBanue. [IpakTuueckas padbota
"N3yueHue pe3ynbTaToB
MOHOTHOPUIHOTO CKpPEIUBaHUS Y
npo30¢us"

0.5

76

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

77

AHaJ'II/I3I/IpyIOIJ_Iee CKpCIIMBAaHUC.




Henonnoe nomuaupoBanue

JurubpuiHoe CKpenuBaHue.
[Ipaktuyeckas padora «M3yuenue

78 0.5
pe3yJIbTaTOB AUTMOPUIAHOTO
CKPCIIUBAHUS Y IPO30(DUITBDY
79 [MuTomornueckre OCHOBBI
JUTHOPHUTHOTO CKPEITUBAHUS
80 CueruieHHOE HaclleZIOBaHNE MTPU3HAKOB
81 XpOMOCOMHAsI TEOPUS
HAaCJIEICTBEHHOCTH
82 I'eneTuka moja
83 I'eHOTHIT KaK IIEJIOCTHAS CUCTEMA
84 ['eneTnyecknii KOHTPOJIb PA3BUTHS
pacTEeHHMIA, )KUBOTHBIX U YEJIOBEKa
85 MN3MeH4YnBOCTh NMpU3HAKOB. BHibl
W3MEHYHBOCTH
86 MoaudukanroHHass K3MEHUYNBOCTh
BapuarimoHHBIH ps ¥ BaprualiiOHHAs
kpuBas. JlaboparopHas padoTa
87 «HMccnenoBanre 3aKOHOMEPHOCTEH 0.5
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH. '
[TocTpoeHue BapuAIMOHHOTO Psija U
BapHallMOHHON KPUBON»
a8 ['eHOoTHUIIMYECKAS N3MECHUYMBOCTD.
KomOuHaTHBHASS N3MEHYUBOCTD
89 MyranroHHas "3MEHUHUBOCTb. 0.5




[Ipaktuyeckas padora «MyTtanuu y
po30¢ sl (Ha TOTOBBIX
MUKpOIpernaparax)»

90

3aKOHOMEPHOCTU MYTAIl[MOHHOTO
rpoiiecca. JMUTCeHETHKA U SITUTCHOMHKA

91

I'eneruka yenoseka. [IpakTuueckas
paborta «CocraBiieHHUE U aHATU3
POIOCIOBHOM»

0.5

92

MeTo bl METUITUHCKON T'€HETUKU

93

3HaueHne METUIINHCKON T'€HETUKHU B
MPEIOTBPALLCHUH U JICUCHUN
reHEeTHYECKHUX 3a001€BaHNN YEI0BEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHH.
JlabopaTtopHas pabota «3yuenne
COPTOB KYJIBTYPHBIX PAaCTCHUHN U TIOPOJT
JOMAITHUAX KHUBOTHBIX)»

0.5

95

MeTomp! ceIeKIIMOHHON pabOTHI.
JlabopaTopHas paborta «3ydeHue
METO/IOB CEJIEKIIUU PACTCHUI»

0.5

96

JloCcTHXKEHUS CeNIEKIIUU PACTEHUI 1
KUBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHUI»

97

COXpaHeHI/IC, HU3Y4YCHHC U
HCIIOJIb30BAHHUEC T'CHETHUYCCKUX PECYPCOB

98

buoTtexHonorusa kak HayKa U 0Tpaciib
IIPpOU3BOJCTBA. HpaKTI/I‘-IeCKaH pa60Ta

0.5




«M3ydenne 00beKTOB OMOTEXHOJIOTUI

OcHoOBHbIE HaNpaBJICHUS

99 . 1
CUHTETUYECKON OMOJIOTUH
100 XpoMOCOMHAsI M TeHHASI WH)KEHEPUs 1
101 MenuiuHckre OMOTEXHOJIOTUH
102 PesepsHbiit ypok. [loBTOpenue, 1
000011eHNE, CUCTEeMaTH3allns 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102 185

[TPOI'PAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaktirieckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
) JIBUKyIIMe CUIIbl SBOJIIOLIMY BUJIOB 110 1
Y. lapuny
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBIH OTOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — sneMeHTapHas eAMHULIA 1
9BOJTIOIIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr 1
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpauyu. V30180 nomysauuii: 1

reorpaduueckas, Ouojgoruueckas




11

EcrectBennslit oT00p —
HaIPABJISIOMIHNA (DaKTOP IBOJFOIAH

12

[TonoBoit 0TOOP

13

[TprucnocobIeHHOCTh OPraHU3MOB KaK
Pe3yAbTaT MUKPOIBOJIFOIHH.
JlabopaTtopHnas pabora «3yuenue
apoMop(h030B U UIUOANATITAIIUN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHut y
OpraHu3MoB: MopdoJoruueckue,
(dbusmoorNUecKue, OMOXUMUYIECKUE,
noBenieHyeckue. Jlaboparopuas pabota
«[Ipucnocobiienus opraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71ec000Pa3HOCTb»

0.5

15

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

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

18

CBs3b MHKPOSBOJOIOUH U
SIMUICMHOJIOI'MH

19

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

20

EHOFGOFp&(bH‘-ICCKHC MCTOAbI U3YUCHU




9BOJIIOIINH

OMOPHOJIOTHYECKUE U CPABHUTEILHO-

21 MOP(}OJIOTHIECKUE METO bl U3yUCHHUS
HBOJTIOLIUHT
MoneKynsipHO-T€HETUYECKUE,

22 OMOXMMHUUYECKHE U MAaTeMaTHYECKUE
METO/IbI H3yICHHSI IBOJTFOIIUN

23 OO01mre 3aKOHOMEPHOCTH BOJTFOIIHH

24 AJranTUBHAs paguanus.
HepaBHOMEpPHOCTH TEMIIOB YBOJTFOIIHH

o5 HaydyHble rUTIOTE36I IPOUCXOKICHUS
YKW3HU Ha 3emMIie

26 JloHay4yHbI€ MPEACTABICHUS O
3apO’KJICHUH KU3HU

97 OCHOBHBIE ATaIlbl HEOPraHUYECKOU
SBOJTIOIIH

28 ['unoTe3sl 3apoKaAECHUS KUZHH
Hctopus 3emiu 1 METObI €€ U3y4EeHUS.

29 JlabopaTtopHnas padota «M3ydeHue u 05
OTIMCaHHE UCKOTIAEeMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB»

30 HavanpHble 3Tanbl opraHu4ecKoi
IBOJTIOIHI

31 OBOJIIOLUS DYKapHOT

39 OCHOBHBIE ATaIbI BOJIOIUU 0.5

PaCTUTCIIBHOTO MHpPaA. HpaKTI/I‘-IeCKaH




pabora «M3y4uenune ocobeHHOCTEH
CTPOCHHUS PACTCHHUN Pa3HBIX OTIACIOBY

OCHOBHBIC ATaIIbI 3BOJIOIIMHU ) KHBOTHOI'O

33
Mupa
DBoIONNS )KUBOTHBIX. [IpakTiaeckas

34 pabora «M3ydueHne ocodbeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie Mo spam U
nepuoaam

36 MaccoBble BEIMUPaHUS —
HKOJIOTUIECKUE KPU3HCHI POILIOTO

37 CoBpeMeHHBIN YKOJOTMYECKUN KPHU3HC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas CUCTeMa OPraHN4ecKOro
IPOILIIOrO

39 OCHOBHBIE CHCTEMAaTUYECKHUE IPYIIIbI
OpraHu3MOB

40 AHTpPOTIOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTue npenacraBieHui o
IIPOUCXOKICHNH YeI0BeKa
MecTo uenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabora «3yuenue ocobeHHOCTEH 0.5
CTPOEHHS CKeJleTa YeloBeKa, CBA3aHHBIX
C MPSIMOXOXKICHUEM»

43 JIBMKyIIMe CUiIbl aHTPOIIOTEeHE3a




CooTHOILIEHUE OUOJIOTUYECKUX U

44 COLIMANBHBIX (PAKTOPOB B
aHTPOTIOTEHE3e

45 OcHOBHBIE CTaJMH AHTPOTIOTEHE3a

46 [TaneoreHeTrKa u MajacoreHOMUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTnyeckas

48 pabota «3ydeHune 3K0JIOTHIECKUX 0.5
aJanTalyil 4YeJIoBEKay

49 Mesk TUCITUTUTHHAPHBIC METOTbI
AQHTPOTIOJIOTHHI

50 3apokIeHNE ¥ PA3BUTHE YKOJIOTHN
Mertonp! skonorun. JlabopaTopHas

51 pabora «3ydeHue MeToa0B 0.5
9KOJIOTMYECKUX HCCIIET0BAHUI»

52 3HaYEHUE FKOJOTUYECKUX 3HAHUH ISt
YeloBeKa

53 DKoJiorudeckue GaKkTops
Abuotnyeckue aktopsl. CBET Kak

54 skosoruueckuid akrop. Jlaboparopuas 05
pabota «BrisiBeHue nprucnocooieHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue daktopsl. Temmneparypa

55 KaK 9KOJIOTHYECKHI QaKkTop. 05

JlaGopatopHas paboTa «BrisgBieHHe
MPUCTIOCOOTICHUI OPraHU3MOB K




BIIMSIHUIO TEMIIEPATyPbD»

AbuoTnueckue pakropsl. BiraxkHOCTH
KaK 9KOJIOTUYECKUHN (haKTop.

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

o7 Cpenpl oOuTaHUs OPraHU3MOB 1

58 Buonornyeckne puTmMsl 1

59 XKuznennele GopMbl OPraHU3MOB 1

60 buoTtnueckue pakropsr 1
3HavyeHNEe OMOTUYECKUX

61 B3aMMOJICMCTBUM VISl CYILIECTBOBAHUS 1
OpPraHu3MOB B Cpe/ie OOUTaHUS

62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
TOTTYJISIIAN
OCHOBHBIE TIOKA3aTEeJIH MOIYJISIIHH:

63 YUCJICHHOCTb, IJIOTHOCTbh, BO3pACTHAS U 1
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MOIYJISIIHH:

64 POKIaEMOCTb, TPUPOCT, TEMII POCTAa, 1
CMEPTHOCTh, MUTPAIIHH

65 DKOJIOTUYECKAst CTPYKTYpPa MOMYJISIHH

66 JluHaMuKa TIOMYJISIIAN U €€ PeryJsius

67 KpuBsie pocta yncieHHOCTH 1
nonyisitun. KpruBbie BBIKUBaHUS

68 ODKOJIOTHYUECKAs HUIIIA BUAA. 1 0.5




JlaboparopHas paboTa
«[IpucriocoOsieHust ceMsiH pacTeHUH K

pacceseHuIo»

69 Buj kak cucrema momymnsiuii

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTPALAN )KHBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITasi cucTeMa

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHH
B 9KOCHCTEME

74 OcHOBHBIE TIOKA3aTeNN IKOCHCTEMBI

75 DKOJIOTHYECKHE MUPaAMUIbI

76 N3menenus cooOIecTB — CyKIeCCUH
[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI

7 03€ep M peK. DKOCUCTEMBI MOpEH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
TYHJIP, JIECOB, CTENEH, MyCThIHb

79 AHTPOTIOT€HHBIE DKOCHUCTEMBI
YpboakocucreMmsl. [Ipaktudeckas

80 pabora «/3ydyeHue u onrcanue 0.5
ypOOIKOCUCTEMBD»
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI
OpPraHMU3MOB B DKOCHUCTEMAX

82 MexaHn3Mbl BO3AEHCTBUS 3arpPsI3HEHUI




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

buocdepa — obmeranerapHas

83 obomnouka 3emin

84 VYuenue B. U. Bepuaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ouochepsl

86 KpyroBopoTs! BemiecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanpHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIn

88 YcroitunBoCcTh OMOChHEpHI

89 DKOJIOTHYECKHE KPUZUCHI U UX PUUHHBI

90 Bo3sneiicTBue uenoseka Ha 6nochepy

01 AHTpONIOT€HHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U AKUBOTHBIA MU

92 OxpaHa npupoibt

03 OcHOBHBIE NPUHLHUIIBI YCTOHYUBOTO
Pa3BUTHS YEIIOBEUYECTBA U IPUPO,IBI
PannonanbHOE PUPOONOIB30BAHUE U

94 coXpaHeHHEe OMOJIOTHYECKOTO
paszHooOpa3us 3emiu

95 O60611eHne o Teme «MHUKPOIBOJIOUS
U €€ pe3yJIbTaThl»

96 O606menue mo Teme «MakpoIBOTIOIHS




U €€ pe3yJbTaThD)

97 O6o06menne no Teme «IIponcxoxaenne 1
U pa3BUTHE KU3HU Ha 3eMJie»

98 O6o06menne no Teme «IIponcxoxaenne 1
YeJI0BeKa — aHTPOTIOTEHE3)
O06061eHne 1o TeMe «IKOJIOTUS —

99 HayKa O B3aMMOOTHOIICHHSIX 1
OpPraHu3MOB»

100 O6061menue o reMe «Opranu3msl U 1
cpena oOuTaHUs

101 O606H16HI/IevHO TeMe «DKOJIOTHS BUIOB 1
Y TIOTTYJTSIITAID)

102 O6006menue mo teme «brocdepa — 1
r106aabHas IKOCHCTEMA

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






