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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
Oeneparun», GI'OC COO, Konueniuu mnpenogaBaHus yu4eOHOro MpeaMera
«buonorus» M OCHOBHBIX MOJOXEHUM (denepanbHO pabodeil MporpaMmbl
BOCITUTAHUSI.

VYueOubiii mpenmer «buonorus» yrnmyonénnoro ypoBHs usyudenus (10-11
KJIAcChl)  SIBISIETCS. OJAHMUM W3  KOMIIOHEHTOB TMpEeJAMETHOM  o0sactu
«EcrecTBeHHO-Hay4yHble mnpenmeTsy. CornacHo mnonoxenusm PIroOC COO
npoduibHble y4eOHbIE NpPEIMEThl, H3y4yaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM audepeHimanu oOy4eHus: Ha ypOBHE CpeHEro oOIero
o0pa3oBaHus U TMPHU3BaHBI OOECIEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0lIMM, CpEeIHUM OOIIMM, CpPEIHUM MPOPECCHOHANBHBIM U  BBICIIUM
oOpa3zoBaHueM. B To jxe BpeMs KaKIbli U3 3TUX Y4€OHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTHUPOBAaH HA TNPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpoQopUEHTALUEH
oOydaromuxcs MW CTUMYJIMPOBAHMEM UHTEpeca K KOHKPETHOW o00JacTH
HAyYHOTO 3HAHHUA, CBSI3aHHOTO C OWOJNIOTHEH, MEIUIIMHOW, DKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yue6HOMy npenmety "buonorusa" maér mpeacraBieHHE O
IeJIM U 3ajla4ax M3ydeHus yuyeOHoro rnpeameta «buonorus» Ha yriyOJ€HHOM
ypOBHE, ompenenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUPOBAHHUE IO pa3jieliaM W TeMaM, PACIpeeieHHe IO Kiiaccam,
PEKOMEHYeT IMOCJIeI0BAaTEeIbHOCTh U3YUYCHHsI YYEOHOr0 Marepuana ¢ y4EToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JOTUKH y4eOHOTro mpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEH oOydamommuxcsa. B mporpamMmme 1o Ouoioruu
peain30BaH MPUHIUI NPEEMCTBEHHOCTH C H3Y4YE€HHEM OMOJIOrMH Ha YPOBHE
OCHOBHOTO o00miero oOpa3oBaHus, Omaromaps dYemMy MPOCMAaTPUBACTCS
HAIpaBJICHHOCTh Ha TMOCIEAYyIOIlee pa3BUTHE OHOJOTUYECKUX 3HAHMIA,
OpPUEHTUPOBAHHBIX Ha (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOI'O MUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, MPEJACTaBICHUI O 3J0pOBOM 00pa3e *U3HH, HA
BOCIIMTAHHE OEPEKHOr0 OTHOIICHHUS K OKpYyKaroliedl mnpupoaHoit cpene. B
[IporpaMme Mo OMOJIOTUH TaK)Xe MOKa3aHbl BO3MOYKHOCTH y4eOHOro mpeaMmera
«buonorus» B peamuzanuu TpedoBanuiit PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM M TMPEAMETHBIM pe3yiabTaTaM OOydYeHUS U B
(OpMHpPOBaHMM OCHOBHBIX BHUJOB YUYEOHO-IIO3HABATEILHON JESTEIBHOCTU



0o0ydJaromuxcs MO0 OCBOEHHUIO COJIEpKaHUsI OMOJOTHYECKOTO 00pa30BaHMsS Ha
YPOBHE CPEeIHET0 00IIero 00pa3oBaHuUs.

VYueOuwiii npeamer «buoyorus» Ha ypOBHE CpeAHEro  oOIIero
oOpa3oBaHus 3aBepliaeT OuOJOrMYeckoe o0pa3oBaHME B  IIKOJE U
OPUEHTHPOBAH Ha PACIHIMPEHHUE U YIITyOJIeHHE 3HAHUN 00Yy4YaroImmXcs O KUBOU
MPUPOJAE, OCHOBAX MOJEKYISIPHOM M KIETOYHOW OHMOJOTHMU, IMOPUOIOTUU U
OMOJIOTUU Pa3BUTHS, TEHETUKU, CEJICKIIUU, OMOTEXHOJOTHH, BOJIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3yuenne yueOHoro mnpenmera «buosiorus» Ha yriryOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYUYAIONIUXCS K MOCIEAYIONEMY MOTYyYCHHUIO
OMOJIOTMYECKOTO0  00pa3oBaHUsl B By3ax M  OpraHU3alUsAX CpeaHEro
npodeccuoHanbHOro obpazoBanus. OCHOBY €ro cojep>KaHus COCTaBIsET
cucTeMa OMOJIOTUYECKUX 3HAHUMU, MOJYYCHHBIX MPU U3YYCHUU 00YYarOIIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3/leioB OUOJOTUM HAa YpPOBHE
OCHOBHOTO 001mero obpaszoanus, 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 TOUCKOBOTO XapakTepa, KOTOpblE MOXHO
UCIIOJIb30BaTh KaK OPUEHTUPHI [UIsl TOCIEAyIoIero BbeiOOpa mpodeccuu.
Bo3morxkHa Takxke MHTErpamus OMOJIOrMYEeCKUX 3HAHHM C COOTBETCTBYIOIIMMU
3HAHUSIMHU, TMOJYYEHHBIMH OOYYaIOIIMMHUCS TPU U3YYeHUH (DU3UKH, XUMHH,
reorpaduu ¥ MaTeMaTHKHU.

Crpyktypa mporpamMmbl mo ydeOHOMY mnpeamety "buomorus" oTpaxkaeT
CUCTEMHO-YPOBHEBBIM U HBOIIONMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo WM, W3Yy4alOTCSi CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE IS
KUBBIX CUCTEM PA3HOI'0 YPOBHS OpPraHHU3alllU, SBOJIOLUHN OPraHUYECKOTr0 MHUpa
Ha 3emiie, COXpaHEHHsI OHMOJOTHYECKOT0 pa3HooOpas3usi 1uranetsl. Tak, B 10
KJIacCeé H3y4YaloTCSi OCHOBBI MOJEKYISIPHOM H  KIETOYHON OWOJIOruH,
AMOPHUOJIOTUU W OMOJIOTHH Pa3BUTHSI, TEHETUKU M CEJIEKIINH, OMOTEXHOJIOTHH U
CUHTETHYECKOW OWOJIOTHH, aKTYaIH3UPYIOTCS 3HAHUS OOYYarolIuXcsl 10
OoTaHWKEe, 300J0THHM, aHAaTOMHH, Gu3nonorun uyenoBeka. B 11 kmacce
M3Y4aloTCs SBOJIOIIMOHHOE YUEHHE, OCHOBBI HKOJIOTHUU U YUEHUE 0 Onocdepe.

VYueOnpiii mnpeamer «buomorusi» Tpu3BaH 00€CIEUYUTH OCBOCHHE
oOydJaromuMucs OWOJIOTHYECKUX TEOpUi W 3aKOHOB, WJACH, MPHUHIMIIOB U
MpaBUJl, JIEXKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa, 3HAHUW O CTPOCHUHU, MHOTOO0pa3uK U OCOOCHHOCTAX KIETKU, OPraHU3Ma,
MONYJISIIIUU, OUOLIEHO3a, SKOCUCTEMBI, O BBIIAIOUIUXCSI HAYUYHBIX TOCTUKEHUSX,



COBPEMEHHBIX  HUCCJICAOBAaHUAX B  OWOJOTMM, NPUKIATHBIX  acHeKTax
Ouonormdyeckux 3HaHWM. Jg pa3BuTHA U TOAJACpPXKAHHUS  MHTEpeca
oOydaromuxcs K  OHOJIOrMM  Hapsily CO  3HAQUUTEIbHBIM  00BEMOM
TEOPETHUYECKOTO MaTepuasia B COJAEpKaHUU MPOTpaMMbl MO OHOJOTUH
MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBIICHWS W PA3BUTUSA TOU WU
MHOM o0JlacTh OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B
pelieHre BaXKHEHIITNX OMOJIOTUYECKUX U IKOJIOTUUECKUX MPOoOIeM.

Lens wuzydenuss ywebHoro mnpeamera «buonorus» Ha yriyOon€éHHOM
ypOBHE —  OBJIaJIcHHE OOYYalIIMMHUCA 3HAHUSMH O  CTPYKTYpHO-
(GYyHKIIMOHAIPHOW ~ OpraHW3allii  JKUBBIX CHUCTEM  pa3HOTO paHra u
npuoOpeTeHne YMEHUH UCIOIb30BaTh ATH 3HAHUA B (DOPMUPOBAHUU UHTEpPECA K
onpenenéHHol o0nacTi TPodecCHoHaATBLHON JIESITEIBHOCTH, CBSI3aHHOM C
Ouwosiorued, WIM K BBIOOpPY Y4YeOHOTO 3aBeACHUS JUIS TPOJOHKCHUS
OMOJIOrMYECKOTO 00pa30BaHMs.

JlocTmwkeHnue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriay0iaEéHHOM YpOBHE 00€CIIeYMBACTCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMbl OHMOJOTMYECKUX 3HAaHUU: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpUSX, KOHIEMIHUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpPaBMJIaX, COCTABJISIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0O KapTUHY MHpa; O CTPOEHUHU, MHOTo00pasvu M OCOOEHHOCTAX
OMOJOTUYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYJALMs, BUJ, OMOTreOoleHO03,
o6uocepa); O BBIIAOIMIMUXCA OTKPHITUSX U COBPEMEHHBIX HCCIEAOBAHHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCS C METOJaMHU TMO3HAHHS >KUBOW TPUPOJIBIL:
UCCJIEIOBATEILCKUMHU METOJaMU OHOJIOTMYECKUX HAayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOTMH, AMOPHOJIOTUM U OWOJOTHH pPa3BUTHS, TE€HETUKU U
CEJICKIIUU, OWOTEXHOJOTUU W CHUHTETUYECKON OWMOJIOTHH, MaJICOHTOJIOTHH,
DKOJIOTHHM); METOJIaMH  CaMOCTOSTEIBHOTO TMPOBENCHUS OHOJOTHYECKUX
UCCJIeIOBaHU B JabopaTopud W B Tpupojae (HaOmroAeHUE, H3MEpPEHHE,
AKCHEPUMEHT, MOJICIIMPOBAHMUE);

OBJIaJIcHNE OOYyYaIOIMUMHUCS YMEHUSIMU: CaMOCTOATEIHLHO HAXOUTh,
aHAM3UPOBATHh M MCIOJIH30BaTh OMOJIOTHYECKYIO0 WH(DOPMAIUIO; MOIH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN; YCTAaHABIWBATH CBSI3h MEKIY
pa3BuTHEM OWOJOTUM U COLUUAIBbHO-’)KOHOMHUYECKHUMH M SKOJOTHYECKUMU
mpoOjeMaMu YeJIOBEUeCTBa; OICHUBATH MOCIEJCTBUS CBOCH JEATEIHHOCTH TIO
OTHOLIEHHUIO K OKpPY’KarIllell MpUpoAHON cpene, COOCTBEHHOMY 370pOBbIO U
3JI0POBBIO  OKPYXKAIOIIMX JIFOJIe; OOOCHOBBIBATL U  COOJIOAATh MEPHI
npopuiIakTUKU UHPEKIMOHHBIX 3a00JI€BaHU, MTpaBuia MOBEACHUS B MPUPOJIE



u olecrieyeHus: 0€30MACHOCTH  COOCTBEHHOM  >KM3HEACSATENIBHOCTH B
Ype3BBIUAMHBIX  CUTyalMsIX TPUPOTHOTO M TEXHOTCHHOTO  XapakTepa;
XapaKTeprU30BaTh COBPEMEHHBIEC HAyUHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYalONIUXCS  WHTEIUICKTYadbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBUIAIOIIMMUCS OTKPBITUAMU U
COBPEMCHHBIMU HCCJICIOBAHUSIMH B OWOJIOTHH, PEIIaeMbIMU €10 IIPOoOIeMamu,
METOJ0JIOT e OMOJIOTUTYECKOTO WCCJICIOBAHUS, IPOBEICHUS
OKCIIEPUMEHTATBHBIX ~ WCCJICIOBAHMMA, pEIICHUS  OWOJOTHYECKUX  3ajad,
MOJICJTUPOBAHMS OMOJIOTHIECKUX O0OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE y OOYYAFOIIMXCS IICHHOCTHOTO OTHOIICHUS K JKUBOMW MPUPOJIE
B IICJIOM H K OTICHbHBIM €€ O0O0BeKTaM H SBICHUAM; (OopMUpOBaHHE
HKOJIOTHYECKOM, TeHETHYCCKON TPaMOTHOCTH, OOIICH KyJbTYphl MOBEICHUS B
NPHUPOJIC; HHTETPAIIMHU €CTECTBCHHO-HAYYHBIX 3HAHUH;

nproOpeTeHHEe OO0YYarONIUMHUCSA KOMIIETEHTHOCTH B  PaIlMOHAJIBHOM
IIPHUPOJIOIIONIH30BAHUN (COOJIFOICHUE TPaBHUJI TOBEJICHUS B TPHPOJE, OXPaHbI
BUJIOB, OKOCHUCTEM, Owmochepnl), COXpaHCHHH COOCTBEHHOTO 3JI0POBbS U
3I0POBbSl  OKpYXKalOIIUX  Jojed  (coOmiogeHuss Mep  NpodUIaKTUKU
3a0oneBanuii,  oOecreueHne  O€30MACHOCTH  KU3HENEATEIbHOCTH 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
NOCIEYIONeMy MPO(EecCHOHATEHOMY CaMOONPEIECICHUIO, B COOTBETCTBHH C
WHANBUAYaTbHBIMU HHTEPECAMH U MOTPEOHOCTIMU 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 Henenmo), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).

OT60p opraHu3aIMOHHBIX (OPM, METOJIOB U CPEJCTB OOYUCHUS OMOIOTHHI
OCYIIECTBIISIETCS ¢ YUETOM CHEIUPUKH €ro COACpKaHUs U HAIpPaBICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTUYECKOT0 00pa3oBaHUS B OpraHU3AIUSAX CPETHETrO
po(ecCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYeHHWHM OWOJIOTHH Ha YIIIYyOJIEHHOM
YpOBHE SIBIIECTCS MPOBEACHUE JTA0OPATOPHBIX M MpakThueckux pabdot. Taxke
ydgactue  OOydYarommxcsi B BBIIIOJIHEHWM  TMPOEKTHBIX W y4eOHO-
MCCJIEIOBATEILCKUX pPadOT, TeMaTHKa KOTOPBHIX OMpPEICISIeTCS y4YUTeIeM Ha
OCHOBE WMEIONIUXCS MaTePHUATbHO-TEXHUYECKMX PECYpPCOB M MECTHBIX
MPUPOIHBIX YCIOBUMU.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Coneprxanue mporpamMMsbl, BBIJICIIEHHOE KYPCUBOM, HE BXOJAUT B MPOBEPKY
rocyJapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHass OuoJiorusi — KOMIUIEKCHasE Hayka. Kparkas wucropus
pa3BuTHs Ouoyioruu. buosiormyeckue HayKu M H3ydaeMble UMHU TPOOJIEMBI.
dOyHAaMEHTaJbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEHOBAHUS B
OuoJioruy.

3HaueHue OuoJIorMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUW KapTuHbl mupa. lIpodeccuu, cBszanHbie ¢ Ouonorueil. 3HaueHue
OMOJIOTMM B TPAKTUYECKOW JEATETbHOCTH YEJIOBEKAa: MEIHIIMHE, CEIIbCKOM
X035MCTBE, MPOMBIILICHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrtorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mennens, B. . Bepnanckuii, 1. I1. IlaBnos, 1. U.
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 cuctembl Kak mpenMer uzydeHus Ouonoruu. CBOMCTBa >KHUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh U YTNOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KHUBBIX CHCTEM: MOJEKYJISIPHbIM, KIETOYHBIN,
TKAHEBbI, = OPraHU3MEHHBIM,  MOMYJISALMOHHO-BHUIOBOW,  3KOCHCTEMHBIN
(bmoreoneHoTnyeckmii), omochepHbiii. IIporeccrl, MpoucxoAsNIue B >KUBBIX
cuctemax. OCHOBHbIE TIPHU3HAKK KUBOTrO. JKHW3HL Kak (opMa CyIIECTBOBAHUS
marepuu. Hayku, wusydaromue >KUBBIE CHCTEMBl Ha pPa3HbIX YPOBHIX
OpraHu3aIyu.

Nzyuenue xuBbIx cucteM. MeTtonbl Ononornueckor Hayku. Habmonenune,
W3MEpPEHUE, DOKCIEPUMEHT, CcucTemaru3auus, MertaaHann3. [loHsaTtue o
3aBUCUMOM W HE3aBHUCUMOW IlepeMeHHOW. [lmaHupoBaHHWE SKCIIEpUMEHTA.
[TocTtanoBka u npoBepka runote3. Hynesas runoresza. [lonsatue BoIOOpKH U €€
JOCTOBEpHOCTh. PazOpoc B Ouosormdyeckux MaHHBIX. OleHKa JOCTOBEPHOCTH



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

JdemoHcTpanumn

Tabmunpl u cxembl: «OCHOBHBIE NpPHU3HAKU KU3HU», «buoioruueckue
cucteMbl», «CBONCTBA JKMBOM MaTEpUU», «YPOBHU OpPraHU3aLNUA KUBOU
npupoasl», «CTpoeHUE KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CUCTEMBI
OpraHoB YE€JIOBEYECKOro opranusmay, «buoreonenos», «buochepa», «Metoas
U3YUYCHUS )KUBOU IPUPOIBI.

O6GopynoBanue: naboparopHoe oOOpyAoBaHWE ISl  MPOBEICHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonb30BaHUE pPaA3IUYHBIX METOJIOB IpHU
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

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

Mertonbl  MOJEKYJISApHOW W KJIETOYHOM OHOJOTHMU: MHKPOCKOIIHS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHnaiIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHnue @QUKCUPOBAHHBIX
Knemok.  ONEKTpOHHasi  MHUKpockomnus.  Kougokanvnas — mukpockonus.
Bumanwvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHCTpamuu

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

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

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

IIpakTnueckass padora «l3ydeHne METOAOB KIETOYHON OMOJIOTUU
(xpomarorpadus, anexktpodopes, auddepeHmaTbHOE NEHTPUDYTHPOBAHKE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XHUMUYECKUNA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponp kak pacTBOpPUTENs, peareHTa, y4acTue B CTPYKTYPHUPOBAHUHU
KJICTKH, TeTUIOPETyIAui. MUuHEpalbHbIe BEIECTBA KIETKH, UX OMOJOoTHYeCcKast
poJib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.



Opranudeckne BellecTBa KIETKH. bHOIOrMYecKkrne mNOJUMEpPBI. benkw.
AMHMHOKUCTIOTHBIM  cocTaB  0enkoB. CTPYKTypbl OEIKOBOM  MOJEKYJBI.
[lepBuunas cTpykTypa Oenka, HenTUAHas CBsA3b. BTopuuHas, TpeTuyHad,
YeTBEepTUYHAsA CTPYKTYyphl. JleHaTypanus. CBoiictBa OenkoB. Knaccudukaius
0enkoB. buonornueckue GpyHkiuu 6eakoB. [lpuonsi.

Yranesoabl.  MoHocaxapuabl, — AMCaxapuibl,  OJIMIrocaxapuasl U
nonucaxapuabl. OOmWMA MiaaH CcTpoeHuss U (HU3MKO-XMMHUYECKHE CBOWCTBA
yriaeBoaoB. buonornueckue pyHKIIUU yriaeBOI0B.

Jlunugael.  T'mapodunsHO-TUApOdOOHBIE  cBoMicTBA.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, cTepoubl. buomornueckue
¢ynkuun munuaoB. O61Me cBOWCTBa OMOJIOTMYECKUX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTh K CaM03aMbIKaHU IO, MOJYTPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CTpoeHre HyKIIEMHOBBIX KHUCIIOT.
Hyxneoruasl. [Mpuntiun kommiementapHocTu. [IpaBuno Yapradda. Ctpykrypa
JHK — nBoitHas cnmpans. MecToHaxoxjeHue M Ouojoruyeckue (yHKIUU
JHK. Bunst PHK. ®yukunu PHK B kitetke.

Ctpoenne monekynabl AT®. Makpospruueckue cBsizu B mosiekyie ATO.
buonornyeckue pynkiun AT®. BoccTraHoBIeHHbIE IEPEHOCUUKH, UX (YHKIIUU
B KJIeTke. [pyeue uyxneosuompughocghamor (HT®). CexBenupoBanme JIHK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKuy.

CrpyktrypHas  Owosorusi:  Oumoxumuueckue W Ouodusnueckue
UCCJICIOBAHUS COCTaBa U NPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJEKYIL
Mooenuposanue cmpykmypol u @QYHKYuti OUOMONEKY U UX KOMHJIEKCOS.
Komnvromepnotii  ouzaiin  u  opeanudeckuii cuHmes OUOMOAEKYT U  UX
HenpupoOHbIX AHAN0208.

JdeMoHCTpamuu

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

Juarpammbel:  «PacnpeneneHne XUMHAYECKHX 3JIEMEHTOB B HEXUBOU
npuponae», «Pacnpenenenne XuMHUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOIEY.

Tabnumer u cxemsl: «lleprogudeckas Tabiaua XMMUYECKHX DJIEMEHTOBY,
«CTtpoeHune MoJeKybl BOJbl», «Bemectsa B coctaBe opranu3smMoB», «CTpoeHue
MOJEeKyIbl Oenkay, «CTpYKTypbl O€IKOBOW MOJEKYJbl», «CTpO€HHE MOJIEKYI
yrieBoioB», «CTpoeHHe MOJEeKyn JunuaoBy, «HyKienHOBblE KHUCIOTHIY,
«Ctpoenue monexkyinbl ATOy.

O6opynoBaHue: XUMUYECKas MMOCy1a U 000pyI0BaHUE.

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



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

Tema 5. CTpoenue u GyHKIUH KICTKH

Tunel KIETOK: >yKapuOTHYECKass M Ipokapuoruyeckas. CTpyKTypHO-
($yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue mpokapuoTHueckod kieTku. KieroyHasi cTeHka OakTepuil u
apxed.  OcoOeHHOCTH  CTpOEHUsI  rerepoTpo@HO W aBTOTpO(HOU
NPOKAPUOTHYECKUX KIETOK. MecTO U poib MPOKapuOT B OMOIIEHO3aX.

Ctpoenrie ¥ (QYHKIMOHMpPOBAHME  DYKAPUOTHYECKOW  KJIETKHU.
[Inazmaruyeckas MemOpana (mnasmanemma). CTpykTypa IIa3MaTHUeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB 4Yepe3 IJIa3MAaTUYECKYl0 MeMOpaHy:
naccuBHbIN (quddy3us, obneryénnas auddysus), akTUBHBIN (IEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponurniaemocts MmemOpansl. PaboTa
HATPUN-KAJIMEBOTO HAcOocCa. DHJIOIMTO3: MUHOLUTO3, (HAaromuTo3. DK30LMTO3.
Knerounas crenka. CTpykrypa W (QYHKIIMM KIETOYHOM CTEHKH DPAaCTCHHIA,

rpudoB.
[uronnasma. I{uTo3zosnbs.  IluTockener.  JIBMKEHHE  IIUTONJIA3MBI.
Opranouibt KJICTKH. OnnomeMOpaHHbIE OpTaHOUIbI KJIETKHU:

sHpomtazMarnueckas cetb (I1IC), anmapat ['osbKy, TU30COMBI, UX CTPOEHHUE
u (QyHKuuu. B3auMoCBsSI3b OJJHOMEMOpPAaHHBIX OpPraHoOMIOB KieTku. CTpoeHue
TPaHYJISIPHOTO peTUKyIyMa. Mexanuzm nHanpaenenus oenaxkos ¢ IOIIC. Cunres
pacTBopUMbIX OesikoB. CHHTE3 KIETOYHBIX MeMOpaH. ['magkuii (arpanyssipHbIi)
sHAOIIA3MaTHIeCKuil peTukyiayMm. CekpeTopHas QyHkIius annapara [ombmku.
Mooudghukayus benxkos 6 annapame I onvoacu. Copmuposxa b6enkos 6 annapame
Tonvoorcu. TpaHcTopT BemeCTB B KJIETKe. BakKyonau 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
actu. [lepBuyHbie, BTOPUYHBIC U CIOXKHBIC TIACTUIBI (POTOCHHTE3UPYIOIIUX
3yKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

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



SAnpo. O6onouka sapa, XpOMaTUH, KapHOILIa3Ma, SAPBIIIKYA, UX 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.

Knerounble BkimtoueHus. CpaBHUTENbHAS  XapaKTEPUCTHKA  KIETOK
AYKapHoT (PacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

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

Tabnuupl u cxembl: «CTpoeHUE IYKAPUOTHUECKOW KIeTKW», «CTpoeHue
KUBOTHOU  KJIETKW», «CTpoeHHe pacTUTeIbHOM KIeTku», «CTpoeHue
MUTOXOHAPUNY, «Snpoy, «CTpoeHrEe MPOKAPUOTUYECKON KIETKH.

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

JlaGopatopHasi pabGora «l3yuyeHue CTpPOEHUSI KIETOK PpPa3IUYHbIX
OpraHU3MOB.

IIpakTnuyeckas padora «l3ydyeHue cBOWCTB KIETOYHON MEMOpPaHbBD.

JlaGopaTopuas padora «lccrenoBanue riazMonu3a U AEIUia3Molid3a B
PACTUTENIbHBIX KIETKAX.

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

Tema 6. OOMeH BellecTB M NMPeBPAlllEcHUE YJHEPTUH B KJIETKe

AccuMumsIMA W JIUCCUMWIISALMS — JIBE€ CTOPOHBI MeTaboim3ma. THumsbl
oOMeHa BeIIeCTB: aBTOTPO(HBIH M TreTepoTpOodHBIA. YYacTue KHUCIOpoJa B
OOMEHHBIX TIpolleccax. DHEPreTHYeCKoe OOecreueHrne KIETKU: MpeBpalleHue
AT® B o00meHHbIX mporieccax. DepMEHTAaTUBHBIA XapakTep peakiui
KJIETOYHOTO MeTabonuzma. DepMEeHTHI, UX CTPOEHWE, CBOMCTBA U MEXaHU3M
neiictBusi.  Kodepmentsl. Otinuusi  (QepMEHTOB OT  HEOPraHMYECKUX
KaTamu3aTopoB. benKu-akTHUBAaTOpl W OCIKU-UHTHOUTOPHL. 3aBUCHUMOCTH
CKOpOCTH (hepPMEHTATUBHBIX PEAKIIMA OT PA3IMUHBIX (DAKTOPOB.

[lepBuuHBIll CHUHTE3 OpPraHUYECKHX BellecTB B KieTke. DorocuHTeEs.
AHoKkcueennwlll u oxcueeHHvlll pomocunmes y oaxmeputi. Ceemocoouparoujue
nuUeMeHmsl U NUSMEeHMbl pPeakyuoHHo20 yeHmpa. Poib XIIOpOIIacTOB 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 OaKTEpHH, Kelle300aKTepuu, cepoOaKTepun, BOJOPOIHBIE
OakTepuu. 3HAYEHUE 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.
[ToaroroButenbHblii  ATam. [NuKOMM3 — OECKUCIOPOJHOE PACIICIUICHHE
TJIFOKO3BI.

buonoruyeckoe okucieHue, Wi KJIeTouyHoe AbixaHue. Poiab MuTOXOHApUA
B Ipoleccax OHOJOTMYECKOro  okucieHus. Llukinumyeckue  peakuuu.
OxucnutensHoe (dochopunupoBanue. IHepeus MeMOPaAHHO20 2epadueHma
npomorno8. Cunmesz ATD: paboma npomonnou AT®-cunmasel. [IpeumyniecTa
a’poOHOro myTH oOOMeHa BEUIECTB IMepea aHa’poOHbIM. DPPEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

JdemoHcTpanumn

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

Tabmuuer u  cxembl: «DOTOCUHTE3», «IHEPreTUYECKU OOMEHY,
«buocunres 6enka», «CtpoeHue GpepMeHTa», « XeMOCHHTE3Y.

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

JlaGoparopnass pabGora «l3ydyeHue KaTaJIUTHUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl MIIH KaTajasbl)y.

JlabopaTopHass padora «l3yueHue ¢GEepMEHTATHBHOTO pACIICTUICHHUS
NEPOKCU/IA BOJOPO/A B PACTUTENBHBIX U 5KUBOTHBIX KIETKAX).

JlaGopaTtopnas pabGora «CpaBHeHue mporieccoB (GOTOCHHTE3a W
XEMOCHUHTE3a.

JlabopaTopHas pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKCHHS U ABIXAHUS.

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

Peakuun wmatpuuHoro cuHTe3a. lIpUHIMOD KOMIUIEMEHTapHOCTH B
peaknusX MaTPUYHOTO CHHTEe3a. Peanmmsarusi HacienCTBEHHOW WH(MOpMAIINH.
I'eneTnueckmil ko1, ero cBoMcTBa. TpaHckpunuus — Marpuulblii cuare3 PHK.
[IpuHUMNIBI  TPAHCKPUIILIMKM:  KOMIUIEMEHTAPHOCTb, aAHTHUIIAPAJUIEIbHOCTD,
acuMMeTpuuHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoii knemxe.
Hekooupyrowue PHK.



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

Cogpemennvie npedcmagnenus o cmpoenuu 2eHos. Opranuzanusi reHoma y
MPOKAPHUOT U 3YKApUOT. Perynsnus akTUBHOCTH I'€HOB y MPOKapuoT. ['unoresa
onepoHa (®. Kaxob, K. Mano). MonrexynsapHvie mexanuzmovl IKCHpeccuu 2eHo8
y oykapuom. Ponv xpomamuma 6 pecynayuu pabomsi ceHos. Perymsanus
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblii romeocTas.

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

Bupycubie 3abosneBaHusi 4YelloBeKa, JKUBOTHBIX, pactenmit. CIIN/I,
COVID-19, comuanpHble U1 METUIIMHCKHE MTPOOJIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuux maccugos («bigdatar)
CMPYKMYPHLIX Ouonocuyeckux oauuvix. Hanomexuonoeuu 6 oOuonocuu u
meouyune.  IIpoepammupyemovle @yukyuu 6erkos. Cnocobvl OdocmasKu
JIeKapCcma.

JdeMoHCcTpamuun

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

Tabmuuel u  cxembl: «buocuHres Oenka», «l['eHEeTHYECKHUH KOI»,
«Bupycw», «baktepuodarm.

IpakTuyeckas padora «Co3aaHue MOJCIN BUPYCay.

Tema 8. ’Kn3zHeHHBINH HUKJ KJICTKH

Knerounsrii 1mukn, ero mepuonasl u peryiasuums. MHrepdaza m MUTO3.
Oco0OeHHOCTH TpoIleccoB, MpoTeKaromux B uHTtepdase. [lonroroBka KieTku K
nenenuto. llpecunTeTnyeckuii  (MIOCTMUTOTUYECKHI), CUHTETUYECKUH U
MOCTCHHTETUUYECKUH (MPEMUTOTHYECKUI ) EpUOIbI UHTEP(aA3HI.

Marpuusnsiii cunre3 JIHK — permukanus. [Ipunnunsr permkanun JTHK:
KOMIUJIEMEHTAPHOCTh, TOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexanusm perukanuu JJHK. XpoMmocombl. Ctpoenue xpomocoM. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM HA0Op KICTKH — KapUOTHI. JIUTIOWIHBIA W
rarjiouJIHbId  Habopbl XpomocoM. ['omonoruyHeie Xpomocombl. I[lonoBbie
XPOMOCOMBI.

Henenue kietku — Murto3. CTagud MHUTO3a U TMPOUCXOJAIINE B HUX
npoueccsl. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bHOTOTMYECKOe 3HAaUEHHE
MHTO3a.



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

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

JdemoHcTpanumn

Tabmuipl u cxeMbl: «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. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHMS M KU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
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 pacrennii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeIbHas,
MIOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTU CTPOEHUS,
GYHKIHN ¥ pacTiofioKeHUs TKaHEeH B OpraHax pacTCHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEH: DIIUTEIIMAIbHAS,
COCIMHUTENIbHAS, MbIIeYHas, HepBHAsA. OcOOEHHOCTU CTpOoeHUSs, (PYHKIHUN U
PacCIIONOKEHHS TKaHEl B OpraHax *KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble M IeHEpaTUBHBIE OpraHbl pacTeHuid. Opranbl U
CHUCTEMBbl OpPraHOB J>XMBOTHBIX M u4esioBeKa. (DYHKIMM OPraHOB M CHCTEM
OpPraHoB.

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

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



[Iutanue opranusmoB. llormomenue BOABI, YIJIEKUCIOrO Ta3a |
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IMTaHHWe KMBOTHBIX. BHYTpUIOIOCTHOE
W BHYTPUKJIECTOYHOE TUIIeBapeHue. I[IuTtaHne NO3BOHOYHBIX KHUBOTHBIX.
Otnenbl  OUIIEBAPUTENBLHOrO  TpakTa.  lIumieBapuTenbHBIE — KEJE3BI.
IInmeBapurenpHas cucrema 4eaoBeKa.

JIpixanue opraHu3MoB. JIpiIxanue pacTteHuu. J[IpIXxaHue IKUBOTHBIX.
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. JlpIXaTenbHass cucTemMa 4ejnoBeka. MeXaHu3M
BEHTWISIUMM JIETKUX Yy MNOTUL W MJEKONUTAIONMX. Perynsmus apIxaHus.
JlpIxaTeabHbIe 00BEMEL.

TpaHcOpT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI PACTCHUM.
TpancnoptT BemeCTB y XUBOTHBIX. KpoBeHOCHasi cucrema W €€ Oprabl.
KpoBeHocHasi cucrema TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaile,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrum KpoBooOpaimieHus. DBOIIOIMOHHBIC
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,
cekpenusi W 0OpaTHOE BCachbIBaHWE KaK MEXaHU3Mbl padOTHl OpraHoB
BbiAeieHUsl. CBsA3bp TMOJOCTH Tella C KPOBEHOCHOW W  BBIIEIUTEIbHOU
cucremMaMu. BpljeneHne y ITO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. lloukw.
Crtpoenne u QynkimonrpoBanue Heppona. Obpa3oBaHre MOYH Y YeIIOBEKA.

3ammTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M LMCTHI NPOCTEHIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHUH.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOU 3a1IuThl. DUTOHLINABL.

3ammuTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [TOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranusma ot OosiesHell. IMMmyHHas cucteMa denoBeka. KiaeTouHsiil u
TYMOPAJIbHBI UMMYHUTET. BpOoKAEHHBIN U MpUOOpeTEHHBIN crierupruyecKuii
UMMYHHTET. Teopusi KIOHAIbHO-CeNeKTUBHOTO uMMyHuTtera (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnanurtenbHble OTBETHl OpraHu3MoB. Poiib
BPOXKIEHHOTO UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHHUIA.

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

HepBhas cucrema u pedrnektopHas peryisiuus y >XKUBOTHbIX. HepBHas
cucrtemMa M €€ OTHeNbl. OJBOJIOUUOHHOE YCIIOXXHEHUE CTPOEHUS HEPBHOU



CUCTEMBI Yy >KMBOTHBIX. OTHENBI TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX.
Pednexc u pedrexropHas nyra. be3yciioBHbIE U YCIOBHBIE PEDIICKCHI.

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

JdemoHcTpanumn

IToptper: W. I1. I1aBnos.

Tabnuupel u cxembl: «OIHOKIETOYHBIE BOJOPOCITN», «MHOTIOKIETOYHBIE
Bogopociany, «baktepumn», «lIpocreimme», «OpraHbl HBETKOBBIX PACTEHUII»,
«CucteMbl OpraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe cTpoeHue
HaceKkoMbIx», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cTedms»,
«CTpoeHue JIMCTOBOW IIACTUHKW», «TKaHW KUBOTHBIX», «CKENET YeIOBEKA»,
«IIumeBapurensHas cuctema», «KpoBeHocHass cucrteMa», «/lpixaTenbHas
cucreMa», «HepBHas cucrema», «Koxa», «MpllieyHas  cucremay,
«BpinenutenbHas cucremay, «JHIOKpUHHAs cuctemay, «CTpoeHue MBIIIIbI,
«MAmmynurer», «KumeunononmoctHelie», «(CxeMa TMUTaHUS  PACTEHUII»,
«KpOBEHOCHBIE CHCTEMBI II03BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TUApPBI»,
«CtpoeHue miaHapun», « BHyTpeHHee CTpOEHHE J0XKIEBOro 4epBs», «HepBHas
cucreMa peiO», «HepBHas cucrema sArymkm», «HepBHas cucrtema
npecMbIKaromuxcs», «HepBHag cucrema nrTuny», «HepBHag cucrema
MIIeKonuTaommuxy», «HepBHas cucrema uenosekay, «Peduekcy.

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENnapaTsl OAHOKIECTOUHBIX
OpraHW3MOB, MHKpPOIPENaparsl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXHX, )KUBbIE SK3EMIUIIPbl KOMHATHBIX pacTeHUil, repbapuun
paCTEHHH pAa3HBIX OTAEJIOB, BIAXHBIC IPENAPaThl >KUBOTHBIX, CKEJETHI
ITIO3BOHOYHBIX, KOJUIEKIMU OECHO3BOHOYHBIX JXUBOTHBIX, CKEJIET 4YeEJIOBEKa,
o0opynoBaHUe [JIsl JIEMOHCTpAllMM IMOYBEHHOI'O M BO3AYIIHOTO MHUTAHUSA
pacTeHui, paculeIyieHus Kpaxmajga M OeNKoB Moja JeHCTBHEM (PEPMEHTOB,
o0opynoBaHHe [UIs JEMOHCTPALMU OIBITOB IO HM3MEPEHHUIO IKU3HEHHOU
€MKOCTH JIETKHX, MEXaHU3Ma JbIXaTCJIbHBIX JBMKEHHWM, MOJEIN TOJOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pabora «/3yueHue TkaHel KUBOTHBIX).

JlabopaTopHas pabora «3yueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHre u pa3BUTHE OPraHU3MOB



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

[TonoBoe pazmuHoxeHue. [lonoBeie KIETKU, WM rameTel. Meio3. Ctaauu
Mmeno3a. [loBenenne xpomocoM B Mmeno3e. KpoccuHrosep. buomornueckuii
CMBICJI MEHO03a U MOJIOBOTO Ipolecca. Meno3 U ero MecTo B KU3HEHHOM LIMKJIIE
OpraHU3MOB.

[IpenzapoasiiieBoe paszButue. [‘ameroreHes y >KuUBOTHBIX. IlojoBbie
xene3pl. OOpa3zoBaHME M pa3BUTHE IMOJOBBIX KieToK. CrnepMaroreses Hu
ooreHe3. CTpoeHHE MOJOBBIX KIETOK.

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

NuauBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOreHEe3). OMOpHuojorus —
HayKa O Pa3BUTUU OpPraHu3MoB. Mopghozene3z — oOna u3 2enasHvix npobiem
ambpuonoeuu. Konyenyus mopghocenos u moodenu mopgoeeneza. Craauu
AMOpHOTeHe3a JKMBOTHBIX (Ha mnpuMmepe Jsarymku). Jpobnenuwe. Turmbl
npoOneHus. /lemepmunuposannoe U  HeOEPMUHUPOBAHHOe  OpobleHue.
bracmyna, munvr 6n1acmyn. OCOOCHHOCTH JAPOOJICHUS MIICKOIHMTAIONIHX.
3aponplllieBble JIUCTKU (TacTpyJisiius). 3akiagka OpraHoB W TKaHEH U3
3apOJBIIIEBBIX JINCTKOB. B3anMHOE BIMsSHHE YacTel pa3BUBAIOIIETOCA
3apojpliia (AMOpUOHATBHAS UHIYKINA). 3aKiIajiKa MIaHa CTPOCHUS KUBOTHOTO
KaK pe3ynbTaT MEpPapXWUECKUX B3aUMOAECHCTBUM TIeHOB. BnusHue Ha
AMOPUOHATBHOE PA3BUTHE PA3IUYHBIX (DaKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbpHBIN Tepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PasBuTHe c wmeraMopo3oM Yy OEClO3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. BHOJIIOrMYeckoe 3HaY€HUE MNPSIMOrO W HENPSIMOTO
pa3BUTHUsA, UX PAacCpPOCTpaHEHUE B npupoie. Tumbl pocta )KUBOTHBIX. DaKTOPHI
peryjsiliik  pocTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOIO
pa3BUTHUA y )KUBOTHBIX U yenoBeka. [lepuonibl onTorenesa yenoseka. Ctapenue
U CMEPTh KaKk OUOJIOTUYECKUE MPOLIECCHI.

PasmHoxxeHue u pasButue pacteHuil. ['ameroput u crnopodur. Meiio3 B
KU3HEHHOM MHKJIe pacTeHuil. OOpa3oBaHue cmop B Tpolecce Meio3sa.
'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U Pa3BUTHUE PACTUTEIBbHBIX
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 pazMHOXkeHUE», «Tumbl Gecrnoaoro
pa3sMHOXEHUD», «Pa3zMHOXkEHHE XIaMHUIOMOHAAb, «Pa3sMHOKEHUE IBIJIEHBI»,
«PasMHOXeHue  ruapel», «Meno3»,  «Xpomocombl»,  «l'ameToreHesy,
«CTpoeHue SAUIEKIIETKH U CIIepMaTo30u1a», «OCHOBHBIE CTAaJIUM OHTOTCHE3A,
«lIpsmoe m Hemnpsmoe pasButue», «Pa3BuTue MaKWCcKoOro xykay», «Pa3Butue
capanun», «Pa3Butne nArymku», «JIBOHHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX
pacteHuit», «CTpoeHHE CEMSIH OJHOJOJBHBIX W JBYJIOJBHBIX PACTECHHII»,
«KV3HEHHBI 1LHUKI MOPCKOM KamycTol», <«JKU3HEHHBIH LUKI MXay,
«OKW3HEHHBIN MUK TAOPOTHUKAY, < KU3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JISATYIIKW.

JlaGoparopHass pabGora «l3ydyeHue CTpOCHHMSI TMOJIOBBIX KIJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckas padora «BbIsBICHHE MPU3HAKOB CXOJACTBA 3apPOABIIICH
MO3BOHOYHBIX >KUBOTHBIX).

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. Posib 0T€e4eCTBEHHBIX YUEHBIX B Pa3BUTUHU
renetuku. Pa6oter H. K. Komnbriora, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE TE€HETHYECKUE TIOHATUA U  CHMBOJIBL. ['OMOJIOTMYHBIE
XpPOMOCOMBI, AJUICJIBHBIE T'€HbI, aJIbTEPHATUBHBIC IPU3HAKU, JOMUHAHTHBIA U
PEIECCUBHBIN MPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (eHotun. OCHOBHBIE METOJbl TEHETHKH: THOPUIOIOTHUECKHM,
LUTOJIOTUYECKUI, MOJICKYJISIPHO-TEHETUUECKU .

JdemoHncTpanumn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
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 HACJIEACTBEHHOCTH
Monorubpunnoe ckpeuuBanue. IlepBbiii 3akoH MeHnens — 3aKoH

eauHooOpaszusi rUOpUIOB TMepBoro mnokoJyieHus. [IpaBuwio JOMHUHUpPOBAHUS.



Bropon 3akoH Menaensa — 3aKOH pacuieIuieHus Npu3HakoB. Llutomornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ Mmore3a 4ucToThl ramer.

AHanu3upyomnee CKpeEllUBaHHUE. [IpomexxyTouHbIM XapaxkTep
HacJieoBaHus. PaciienyieHue Npu3HakoB IIPU HEIIOJIHOM JOMUHUPOBAHUU.
HuruOpuaHoe ckpemuBanue. Tpertudt 3akoH MeHaens — 3aKoH

HE3aBUCMMOTO  HACJIEIOBaHUsS  NpPU3HAKOB.  LluTOnmormyeckue  OCHOBBI
JTUTUOPUIHOTO CKPEITUBAHMUS.

CueruieHHOe  HacieioBaHue mnpuszHakoB. PaGorst T. Moprana.
CuenneHHoe HacJIeJOBAHUE T'€HOB, HAPYIICHUE CLEIUICHUS MEXIYy T'€HaMH.
XpoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH.

I'enetnka nmosia. XpoMOCOMHBIM MEXaHU3M OMNPENEICHUS 1M0Ja. AyTOCOMBI
U TIOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbld W  TE€TEepPOraMeTHbIA  MOJ.
I'eHetnyeckass CTpyKTypa TNOJIOBBIX XpoMocoM. HacnenoBanue NpU3HAKOB,
CLICTUICHHBIX C TIOJIOM.

l'enotun kak 1enocTHasi cucrtema. llneloTponuss — MHOXKECTBEHHOE
JeUCTBUE TeHa. MHOXXECTBEHHBbIM ajuiesin3M. B3amMoliencTBUe HEaJIeIbHBIX
reHoB. Kommiemenrapuocts. Jnucras. [Tonumepus.

['eHeTnyecknil KOHTPOJIb PAa3BUTHS PACTEHUM, )KUBOTHBIX U UYEJIOBEKA, a
Takke (U3HOJOTUYECKUX MPOIECCOB, MOBEACHUS U KOTHUTHUBHBIX (DYHKIIMM.
['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», «AHAIM3UPYIOUIEE  CKpEIIMBAHUEY, «Henomuoe
JTOMHUHHpOBaHUE», «CIIETNIEHHOE HACJeOBaHWE MPHU3HAKOB Y JPO30(HUIBI»,
«l'enetuxka moma», «Kapumotunm denoBeka», «Kapuwotum apo30Quiiby,
«Kapuotun nruip», «MHOXECTBEHHBIN aenu3sm», «BzaumonencTBue
TEHOBY.

O6opynoBanue: MOJENb [JIs JEMOHCTpAIlMM 3aKOHOB EIWHOO0Opa3us
rUOpUIOB TIEPBOTO TOKOJCHWS W PACHICTUICHHWS] TPHU3HAKOB, MOJETh IS
JEMOHCTPAlMH 3aKOHA HE3aBUCHUMOIO HACJIEAOBAaHHS MPU3HAKOB, MOJEIb IS
JEMOHCTPALMU CLEIJICHHOTO HACJIEIOBaHUs MTPU3HAKOB, CBETOBOM MHMKPOCKOI,
MHUKporipenapar: «JIpo3odunay.

IIpakTuueckass paGora «U3ydyeHue pe3ylbTaTOB MOHOTUOPUIHOTO
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 mNpu3HAaKoB. KadyeCcTBEHHBIE W KOJUYECTBEHHBIE IPU3HAKHU.
Buapl 13MEeHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBECHHAS.

MoaudukannonHass HM3MEHYMBOCTb. Poiib cpeasl B (hOpMHUpPOBAHUU
MOIU(PUKALUOHHOM U3MEHYHUBOCTHU. Hopma peaxkuuu IIPU3HAKA.
Bapuanuonnsiii psiax u BapuanuonHas kpuas (B. Moranmucen). CpoiicTBa
MOIU(PUKALTUOHHON U3MEHYMBOCTH.

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

KombOunaTuBHasT M3MEHYMBOCTh. Mei03 M T0JIOBOM MPOIECC — OCHOBA
KOMOMHATUBHONM W3MEHYMBOCTH. POJIb KOMOMHATHBHONH W3MEHYHMBOCTH B
CO3/IJaHUM TeHETUYECKOT0 Pa3HOo00pa3us B Mpejiesiax OJTHOTO BUA.

MyTalnmoHHas W3MEHYMBOCTh. Buabl MyTaluidi: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE MW MHIAYUHMPOBAHHBIE MyTalUWU. SaepHble W
nuToriasMaTuyeckue Myrtanuud. (ComaTHYecKhue ¢ TO0JIOBbIE  MYTAallUH.
[IprunHbBl BOBHUKHOBEHUSI MyTallMid. MyTareHbl U UX BIMSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAalIMOHHOTO TpoIlecca. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HacyencTBeHHo n3menunBocty (H.M. BaBuioB). BuesnepHas M3MEeHYUBOCTh U
HACJIEJICTBEHHOCTb.

Dnueenemuxa u OSNUSEHOMUKA, POJb INUCEHEMUYECKUX (HaKmopos 6
HACIe008aAHUU U UBMEHYUBOCU (DEeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdeMoHCTpamuu

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

Tabmumer w  cxembl: «Buapl wm3MeHUmBOCTHY, «MoaudukanmoHHasS

U3MECHYHUBOCTBY, «KomOunHaTuBHAS W3MEHYHUBOCTHY, «Meiio3y,
«OmnomorBopeHue», «l'eHeTmdeckne 3a0oJieBaHUS  YejoBeKa», «Buasl
MYTaLumn».

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

JlaboparopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON W3MEHUYMBOCTU. [locTpoeHMe BapHAIMOHHOTO psla |
BAPHUALIMOHHOW KPUBOI».

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



Tema 14. I'eHeTnka yejioBeKa

Kapuortun yenoseka. MexayHapoHasi mporpaMMa UCCIEA0BAaHHS T€HOMA
yejaoBeKa. MeTonbl HW3y4YeHUs TEHETUKU 4YEJIOBEKAa: TE€HEAJIOTHYECKH,
OJIM3HEIIOBLIN, LIUTOr€HETUYECCKU, MOMYJIAUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE ONpEAECICHUE FeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCJIE C TOMOIIBIO
[111P-anamm3a. HacneacTtBennble 3abojieBaHusl  4yeloBeka. [ eHHbIE W
XpPOMOCOMHBIE OoJIe3HM  dYCIOBEKA. bonesnm ¢ HacJaeACTBEHHOMU
IPEAPACIION0KEHHOCTBIO. 3HauyeHHue MEIUIIMHCKOM TeHECTUKH B
PEIOTBPAIICHUN U JICYCHUM NeHEeTUYeCKuX 3a00jeBaHMM YenoBeka. Meauko-
FeHETHYECKOE KOHCYJIbTUPOBAHUE. CTBOIOBBIC KJICTKH. [TonsTue
«TEHETHYECKOTO Tpy3a». OTHYECKUE acHeKThl MCCIeAOBaHUNW B 00JacTu
pElaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

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

JdemoHcTpanumn

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

IIpakTuyeckasi padora «CocTtaBiaeHUE U aHAJIU3 POJOCIOBHON.

Tema 15. Centekuusi OpraHusMoB

JloMecTukaiuss U CeJIEeKUMs. 3apOKJICHUE CEJCKIUH U JIOMECTUKAIWHU.
VYyenne H. W. BaBunoBa o LleHTpax NpOUCXOXKIACHUS U MHOro0Opas3us
KYJIbTYPHBIX pacTeHuidl. Poib cenexkiuu B CO3JaHUU COPTOB PACTEHUN U MOPOJI
KUBOTHBIX. CopT, mnopoaa, IMTaMM. 3aKOH T'OMOJOTHMYECKHX pPSIA0B B
HacjlenACcTBeHHONW wm3MeHunBocth H. . BaBunoBa, ero 3HaueHuUe I
CEJIEKIIMOHHON PadOTHI.

Meronpl ceneKunoHHOM paboThl. MICKyCCTBEHHBI OTOOp: MAacCOBBIA U
WHIWBUAYAJIbHBIA.  JTanmbl  KOMOWHAIIMOHHOW  cenekuuu.  VcrmblTaHue
MPOM3BOUTENCH TI0 MOTOMCTBY. OTOOp MO TEHOTHITY C IOMOIIBIO OICHKH
¢dbeHoTHIa MOTOMCTBA M OTOOP O TEHOTUITY ¢ rmomoIbio aHanmmza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak METOJl CEJIEKIMOHHOW  padoThI.
PaguaimoHHbIll YW XHUMHWYECKMHW MYyTareHe3 Kak HWCTOYHHUK MYTalud y
KYJbTYPHBIX ()OpM OpraHu3MoB. VMcrmoabp30BaHHE TEHOMHOTO PEIaKTHPOBAHUS
1 MeTos10B pekoMOnHaHTHBIX JIHK 115 monydeHuss ucxoaHoro matepuaia Jijis
CEJICKIIHM.

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



CKpeIllMBaHUe, WIM ayTOpuAuHr. ['eTrepo3nc u ero npuyuHbl. Vcnonb3oBaHue
reteposuca B cenekiuu. Otaanénnas rudbpuauzanus. [lpeononenue Oecrionus
MEXBHUJIOBBIX THOPUIOB. JIOCTHMIXKEHUSI CENeKIMU PACTCHUN U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyUYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM
M UX JUKUX poAauyed JUisi CO3JaHUs HOBBIX COPTOB W THOPUIIOB
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 HUCle C NPUMEHEHUEeM COBPEMEHHbIX Memooos
HAYYHbIX UCCNIe008aHUL, NePed0sbiX udel U NepCneKmMuUGHbIX MeXHON02UU.

JdemoHcTpanumn

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

Tabmumpelr u  cxembl: «lleHTpbI TPOMCXOXKIEHUS W MHOT00O0pa3us
KYJbTYPHBIX PAacTEHHI», «3aKOH TOMOJIOTUYECKHX PSIJ0B B HACJIEIACTBEHHOMU
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 pacTeHU».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHXKECHMSI CEJIEKIIMU PACTEHUU U
KUBOTHBIX  (Ha  CEJIEKUMOHHYIO  CTaHIIUIO, IUIEeMeHHYI0  (epmy,
COPTOMCTIBITATEBHBIM YYacCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOpPATOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 O0MOJI0TUsA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOYHBIC M TKAHEBBIC
KYJbTYpPbl, =~ MHUKPOOPraHM3Mbl, = HX  XapakTEpUCTUKA.  [paauliMOHHasA
OnoTexHoNoTHA: XJIeOOoneYeHne, TMOayuYeHUEe KHUCIOMOJIOYHBIX TPOAYKTOB,
BuHOAenue. MukpoOuonornueckuii cuHTe3. OOBEKTHI MUKPOOMOTOTHYECKUX
TexHoJiorui. [Ipon3BoacTBO OenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TeXHOJOTUH U MHCTPYMEHTOB 1€JICHANPABICHHOTO W3MEHEHUS
W KOHCTPYUPOBAHHS TE€HOMOB C LEJIbI0 IMOJIY4YEHUsS OPraHUu3MOB H HX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETHUYECKUE
My TH.

Knerounas naxxenepus. MeTonbl KyJbTypbl KIIETOK U TKAHEH PAaCTEHHUN U
KUBOTHBIX. KpuobGanku. ComaTtwyeckas THOpUAM3ANUS W COMATUYECKUM



sMOpuorene3. Vcnonb3oBaHUE TAIUIOWJ0B B CEJICKIMU pacTeHui. [lonyuenue
MOHOKNOHATIbHBIX anmumexl. Hcnonvzoeanue  MOHOKIOHATbHBIX u
NOJIUKNOHANIHBIX anmumen 6 Meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIMsa ~ AMUEKICTOK M KIOHMPOBAaHWE  JKUBOTHBIX. Meron
TPAHCIUIAHTALUU SIACP KIETOK. 1exHonocuu 0300posieHus, Kyibmueuposarus u
MUKPOKIOHANIbHO20 PA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi U TeHHasg HMHXeHepus. VICKycCTBEHHBI CHHTE3 IeHa U
koHcTpyupoBanue  pexkomOunantubix JHK.  Cozdanue  mpanceennvix
opecanu3mos. JIOCTMKEHUST W  IIEepCIEKTUBBI XPOMOCOMHOW H T'€HHOWU
UHXKEHEepUU. DKOJIOTHUECKUE U 3TUYECKHUE MPOOJIEMbl TeHHON UHKEHEPUH.

Menuuunckue OuorexHonoruu. IloctreHomHas nudpoBas MeAUIMHA.
[MIIP-nuarnoctrka. MeTabOJIOMHBIM aHAIW3, TEHOLICHTPUUECKUN aHaIu3
[IPOTEOMa YEJIOBEKA JUIsl OLIEHKM COCTOSIHUS €ro 310poBbs. Mcmosib3oBanue
CTBOJIOBBIX KJeTOK. TapretHas tepanus paka. 3D-OuomnxeHepus yis
pa3paboTKu (yHIAMEHTAJbHBIX OCHOB MEIAUIIMHCKUX TEXHOJIOTHH, CO3AaHUs
KOMIUIEKCHBIX TKaHEW COUYETaHHWEM TEXHOJOTUU TPEXMEPHOTO OMONPUHTHHTA U
ckaddonauHra 15 pelieHus 3a1a4 MepcoHaTN3UPOBAHHON MEIUIIMHBI.

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

JdeMoHCcTpamuun

Tabmumer wu  cxembl:  «lMcmonb30BaHME  MUKPOOPTraHM3MOB B
IPOMBIIIJIEHHOM — MOpoU3BOACTBE», «Kierounas wuHxeHepusi», «l['eHHas
UHKEHEPUSD.

JlabopaTopHas padota «3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHrne MOJTOYHOKUCIBIX TPOAYKTOBY.

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

11 KIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIONMUOHHBIX MpeACTABIEHUN B
OuoJioruu

OpomonuonHas teopusi Y. JapBuna. Ilpeanochuiku BO3HMKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.



JIBwxymue cuibl  dBomonuu  BugoB 1no Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh PA3MHOXKEHUSI OPraHU3MOB, HACJIEICTBEHHAs W3MEHYUBOCTb,
O6opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnueckoit teopuu sBomonuu (CTD). HelitpanbHas
Teopusi dBoitouud. COBpEMEHHas HSBOJIIOIMOHHAs Ouoiorus. 3HaueHUe
ABOJIIOIIMOHHOW TeOpuu B (HOPMUPOBAHUM ECTECTBEHHO-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.

Tabmumper u cxembl: «Cucrema >xuBoit mnpupoasl (mo K. Jlunnaero)y,
«JlectHuna sxuBbIX cymiecTB (mo Jlamapky)», «Mexanusm ¢GopMHUpPOBaHUS
npucrnocobsieHnid 'y pacteHuii W kuBOTHBIX (o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. [apsunay», «Haxonku Y. [lapBuna», «Popmsl
O0opbObI  3a  cymecTtBoBaHue», «llopoasr romybeit», «MHoroobpasue
KyJIbTYpHBIX (opM KamycTel», «Ilopoabl moOMamHUX >XUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAoB (mo Y. [apsuny)», «CxemMa COOTHOIICHHS
OBIKYIIUX CHJI 3BOJIOLNN», «OCHOBHBIE TOJOKEHUSI CUHTETUYECKOW TEOpUHU
SBOTIOLIMM.

Tema 2. MUKPOIBOJIIOIMS U €€ pe3yJIbTaThl

[lonynsiuuss Kak »dleMEHTapHas eauHuna H3Boonud. COBpEMEHHBIE
METOJIbI OIICHKM TE€HETHYECKOTrO pPa3zHOooOpa3usi M CTPYKTYPHl TOMYJISIIHMA.
N3menenne reHodoHIAa TMOMYJISIMKA KaK dSJIEMEHTAapHOE SBOJIOIMOHHOE
sBJIIeHUE. 3aKOH TeHeTndYeckoro papHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHbIe (aKTOphl (ABMIKYIIUE CHJIBI) ABOJIONMH. MyTalmOHHBIN
npouecc. KomOmHaTHBHAsT W3MEHYMBOCTh. Jlpeid) TreHoB — ciiydaifHbie
HEHAIpaBJICHHBIC WM3MEHEHMS YacTOT ajulesied B momymsanusx. ekt
ocHoBatensi. Ippexm Oymoiiounozo eopaviuka. CHUdCEHUE 2eHemUYecKo2o
pasnoobpaszus: npudunsl u creocmsus. Ilposenenue sghghpexma opetigpa cenog 6
bonvwux u  manvix nonyaayusx. Mwurpanuu. V30U TOMYJISITAN:
reorpaduueckas (IpoCTPaHCTBEHHAs), OMoJIoruuecKkas (pernpoayKTUBHAS).

EctectBennsiii otO0p — HampaBistommii ¢gakrtop sBomoruu. Dopmbr
€CTECTBEHHOT0 OTOOpa: JBWXKYIIUA, CTaOUIM3UPYIOMINH, pa3pblBaOLIUN
(mu3pyntuBHbIi). [lonoBoit 0T00p. BO3HMKHOBEHUE W 3BOJIOLMS COLUATIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco6ieHHOCT, OpPraHU3MOB KaK pe3yJbTaT MHUKPOIBOJIIOLMU.
Bo3nukHoBeHue  mpucnocoOiieHuil 'y  opranu3MoB.  Apomopdo3bl U



Ao JalTaliy. ITpumepsl PUCTIOCOOICHUI y OpPraHU3MOB:
Mopdonoruyeckre, (QU3NOIOTHYECKUE, OUOXMMHUYECKHE, TOBEACHUYECKUE.
OTHOCHUTENBHOCTh TPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kxputepum u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT
MUKPO3BOIIOIUHU. M3omsuus — kirodeBoil gakrop BupooOpazoBanud. [lytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (PKOJOTHMYECKOE), «MTHOBEHHOE»  (TIOJIMIUIOW AU3alus,
rubpuan3zanus). J[muTeapsHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb 3BonOIIMOHHONW OWONOrMM B pa3pabOTKE Hay4YHBIX METO/OB
coxpaHeHus: 6uopa3zHooOpa3usi. MUKpPOIBOIIONUS U KOIBOJIOLMS Mapa3uToB U
uxX xo03s1e¢B. MexaHu3Mbl (OPMHUPOBAHUS YCTOMYMBOCTH K AHTUOUOTHUKAM H
criocoObl OOPHOBI C HEH.

JdemoHcTpanumn

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

Tabmuupel u cxembl: «MyTalMoHHas U3MEHUYUBOCThY», «llomynsunonnas
CTpyKTypa Buaa», «Cxema TposBiIeHHS 3akoHa Xapau—BaitnOepray,
«/IBMKylllne CWJIBl HBOJIOLMHY», «JKOJOTMYECKas W30SALUS MOMYJISIUN
ceBaHcKoU (popenny, «'eorpaduueckast U3OIAIUS JTUCTBEHHUIBI CHOUPCKON U
JUMCTBEHHULIBI 1aypcKoi», «llomynsiroHHbIE BOJHBI YMCIEHHOCTH XUIIHUKOB
U KepTB», «Cxema NeHCTBUSA €CTeCTBEHHOro oToopay, «Dopmbl GopbObI 3a
cyliecTBoBaHue», «MHAycTpuanbHbli MeNlaHu3M», <«JKHBbIE HCKOMAeMBbIEY,
«ITokpoBuTENbCTBEHHAsI OKpacka >KMBOTHBIX», «lIpemymnpexnaromas okpacka
KUBOTHBIX»,  «Duszmonornueckue  agantamun»,  «lIpucrnocobreHHOCTD
OpPraHU3MOB U €€ OTHOCHUTEIBHOCTBY», «Kpurepun BHAa», «Buabl-mIBOMHUKNY,
«CTtpykTypa BHAa B  npupoae», «Cmocobsl — BUA00Opa3OBaHUS»,
«["eorpadpuyeckoe BUI000pa30oBaHue TpEX BUJIOB JIAHJBIIIE,
«IKOJOTMYeCcKOe BUA000pa30BaHUE BUJIOB CUHUID, «IloNUIIIONIbI pacTeHHiI»,
«KanycTHO-peneunbIil rubpumy.

O6opynoBanue: repbapuu pacTeHH, KOJUICKIIMM HACEKOMBIX, Uydela
NTUI] U 3Bepel C MPUMEPAMH PA3TUYHBIX MPUCIOCOOJICHHUMA, dydena NTHI] U
3BEpeil pa3HbIX BUJIOB, repOapuu pacTeHUN OJMU3KUX BUJIOB, 0OPA30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

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

JlabopaTtopHass paGora «lIpucmocoGieHUs OpPraHU3MOB H  HX
OTHOCHUTEJbHAS LIEJIECO00Pa3ZHOCTD.



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

Tema 3. Maxkpo3Boouus U €€ pe3yJbTaThl

Meroapl u3ydeHHs MAaKpOAIBOJIOLMU. [lasieOHTOIOrMYECKUE METOMBI
u3ydeHus: spoirouuu. Ilepexomgnsie Gopmbl U (UIOTEHETUUYECKUE PSJIbI
OpraHU3MOB.

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

OMOpHOJIOTUYECKHE U CPAaBHUTEIbHO-MOP(OJOTUYECKUE  METObI
U3Y4YEeHHs] HBOJIIONMU. ['eHeTHueckre MeXaHW3Mbl 3BOJIIOIMH OHTOI€He3a U
NOSIBJICHHUSI SBOJIOLUMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE U aHAJOTUYHbBIE
opranbl. PyaumenTapHble OopraHbl U aTaBU3Mbl. MOJEKYJISIpHO-TEHETHYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKUe  METOJbl  M3YyYEHHS  DBOJIOLHUU.
['omonoruunsie reHbl. COBpeMEHHbIE METO/IbI TOCTPOCHUS (PUIOTEHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallMX U HBOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuja) JBOMOUMH. [lpunyun cmeHwvl

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

«ApxeonTepukcy, «3Bepo3yobie smepb», «Creromedans», «PunHnoduUTHN,
«CemeHHBIE MANOPOTHUKWY», «buoreorpadguueckue 30HBI 3emin», «/peiid
KOHTUHEHTOBY, «Penmuktb», «HauanpHble cTaauy 3MOPUOHANBHOTO Pa3BUTHUS
MMO3BOHOYHBIX KMBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpPraHbl»,
«PynumeHThI», «ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOpHl  dYelOBEeKa W
muMnan3e», «l JaBHbIE HAMpaBJICHUS IBOJIONHN», «OO0IIHEe 3aKOHOMEPHOCTH
ABOIOLIMI.

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

Tema 4. IIponcxoxaeHne U pa3BuTHE )KU3HU HA 3emJie

Hayunble rumote3bl mpoucxoxkaeHusi *u3HU Ha 3emse. AOUoreHes u
naHcnepmusi.  JloHayuHble  TPEACTaBICHUS O  3apPOXKICHUU  KU3HU
(kpeanmonusM). ['unore3a MNOCTOSIHHOTO CaMO3apOXKACHUS JKU3HU U €€



onposepxkeHne onbitamu @D, Pemu, JI. Cnamwranmanum, JI.  Ilactepa.
[IpoucxoxieHne KU3HU U aCTPOOUOIIOTHS.

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

Hcropus 3emnm u Metoapl e€ mn3ydeHus. lckonmaeMble OpraHUYECKUE
octatku. ['eoxpononoruss u e€ Meroabl. OTHocuTenbHass W aOCONIOTHAs
re€OXpPOHOJIOTHS. ['€0OXpOHOIOrNYECKas MIKaa: 30HbI, 3Pbl, IEPUOIBI, SITOXH.

HavanpHbie »3Tanbl opraHudeckoil 3Boiroluu. [losiBIeHHE W 3BOIIOLMS
NEPBBIX KIETOK. DBOJIONMS MeTaboan3Ma. Bo3HUKHOBEHUE MEPBBIX 9KOCUCTEM.
CoBpemeHHbIE MHKpPOOHBIE OMOIUIEHKM Kak aHajor TNEepBbIX Ha 3emiie
coobmiectB. CTpoMaronuTsl. [IpokapuoOThl ¥ 3yKapUOTHI.

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

OcHOBHBIE ATanbl HBOJIIOIMH BHICHIUX pacTeHHil. OCHOBHbBIE apoMOp(O3bI
pactennii. Beixox pacreHuit Ha cymy. [losiBiieHHWE CIIOPOBBIX pPacTeHUU U
3aBoeBaHHe MMM cymHd. CeMeHHble pacTeHus. [IpomcxokieHue IBETKOBBIX
pacTeHHui.

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
MJeKkonuTaommx W nruin. [lpuHmun kmodeBoro apomopdosza. OcBoeHHe
0eCTI03BOHOYHBIMH M TIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pa3Butre xu3HuM Ha 3emile MO 3paM U NEPHOJaM: apxeil, MpoTepo3oil,
Majgeo30i, Me3030M, KaitHo30M. OOmas xapakTepucTHKa KiuMaTa W
reoJIOTHYeCKUX mpoueccoB. [losBIeHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrrneobpa3oBaHue: ero yCIOBUS U BIMSHUE HA Ta30BBIM COCTAB aTMOCHEPHI.

MaccoBbie BbIMUpaHUsl — YKOJOTHUECKUE KPU3UCHI Ipouioro. [lpuunnsl
U CIIEICTBUSI MAcCOBbIX BbIMHpaHUil. COBPEMEHHBIA IKOJIOTUUYECKUN KPU3HC,
ero ocooennoctu. [Ipobrema coxpaneHus 6nopazHooOpas3usi Ha 3eMIie.

CoBpemeHHas cucteMa opranndeckoro mupa. [lpunuunsl kinaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPTaHU3MOB.



JdemoHcTpanumn

Ioptpersr: @. Penn, JI. Cnamnanuann, JI. I[Tactep, . . Meunukos, A.
N. Onapun, [Jx. Xongein, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuipl u cxembl: «Cxema onbitTa @. Penuy», «Cxema onwita JI. Tlactepa
[0 M3YYEHHIO CaMO3apoXKIeHHs xku3Hu», «Cxema ombita C. Mwunepa, I
IOpu», «3JT1anbl HEOPraHMYECKON IBOIIOLUNY, «]'€OXPOHOIOTHYECKas LKA,
«HauvanpHbple STanbl OpraHuyeckod HBomonuu», «Cxema oOpa3oBaHuUs
YKapuoT MyTéM cumOuoreHesa», «Cucrema >XKUBOM TpuUpoabl», «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuil», «Punuo@uth», «OIHOKIETOUYHBIE
BOAOpOCHN», «MHOIOKIETOUHBIE BoOmOpocian», «Mxu», «IlanopoTHUKNY,
«l'onocemenHple pacteHus», «Opransl IBETKOBBIX pacTeHHi», «Cxema
pPa3BUTHs KUBOTHOTO MHpa», «ApomMopdo3bl KUBOTHBIX», «lIpocreifmiuey,
«Kumeunononoctusie», «Ilmockue uepBu», «UneHucronorue», «PuiObY,
«3eMHOBOnIHBIE», «lIpecmbikarommecs», «IItuipy, «MIIEKONUTAIOIIKE,
«Pa3BuTHE KU3HM B apXeUCKOU 3pe», «Pa3BuTHE XU3HU B IPOTEPO30UCKOU
ape», «Pa3BuTmMe KU3HM B IANECO30MCKOM dpe», «Pa3Burhe KU3HU B
ME3030iCKON 3pey», «Pa3BuTHe KU3HU B KalWHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPTaHUYECKOI'O MUPAY.

O6opynoBanue: repbapuy pPAaCTEHUN PA3IUYHBIX OTAENIOB, KOJUIEKIUU
HAaCEKOMBIX, BJIAXKHBIE TMIpENapaTbl JKUBOTHBIX, PAKOBHUHBI MOJIIIOCKOB,
KOJUIEKLIUHM WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX >KMBOTHBIX, Uydesla NTUL U
3BEpell, KOJUIEKIMH OKAaMEHEJIOCTEH, IIOJE3HBIX HCKOMAEMBIX, MYJSKU
OpraHUYECKUX OCTaTKOB OPraHU3MOB.

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

JlaGoparopHasi pabora «l/3ydyeHue u OmMMCaHUE HCKOIMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOB).

IIpakTnueckas padora «lI3ydyenne ocoOEHHOCTEH CTPOEHUS pPACTCHUU
Pa3HBIX OTAEIIOBY.

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

Tema S. IIpoucxoxkaeHue yej0BeKa — AaHTPOINOreHe3

Paznens! u 3amaun aHTponosiorui. MeToabl aHTPOIOJIOTHH.

CraHOBJIEHUE MPEACTABICHUNA O MPOUCXOXKIEHUU YesloBeKa. Peaurnoszueie
B033peHUsI. COBPEMEHHBIE HAYUYHbIE TEOPHUU.

CxoxcTBo uyenoBeka ¢ JKMBOTHBIMM. (CHCTEMAaTHYECKOE ITOJIOKECHHE
yenoBeka. CBHUIETENbCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMHU: CPABHUTEIIBHO-



MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (b13M0JI0ro-0MOXUMUYECKUE,
nopeaeHYeckue. OTIMYMS 4YEIOBEKAa OT JKUBOTHBIX. [IpsAmoxoxkaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rONOBHOTO MO3ra U BTOPOU
CUTHAJIbHOW CUCTEMBI.

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

OcHoBHBIE cTaauu aHTponoreHeza. PanHue yenoBekooOpa3Hbie 00€3bIHbI
(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 Mo 3a mpenensl Adppuxu. YenoBek reinenpOeprckuii —
o0l MpeaoK HeaHAEPTaIbCKOrO YeJIOBEKa M YeJOBeKa pa3yMHOro. Yenosek
HEAHJCPTAIBCKUN KaK BHJ JIIOJEH XOJOJHOIO Kinmara. YeloBeK pa3yMHBIN
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32
npenenamu Adpuku. [laneoreneTuka u nmajgaeoreHOMUKA.

DBOJIOLKSA COBPEMEHHOIO YeoBeKa. EcTecTBeHHBIN 0TOOp B MOMYJSLIMSIX
yesioBeKa. MyTallmoHHBIN mpoliecc U noauMopdusM. [lonynsuroHHbIE BOJHBI,
npeid reHoB, Murpaius u «3Qp¢heKkT oCHOBATENS B MOMYJISIUIX COBPEMEHHOTO
YeJI0BeKa.

UYenoseueckue pachl. [lonstne o pace. boinblune pacel: €BporneouaHas
(eBpasmiickasi), aBCTpaJlo-HErpouAHas (dPKBaTOpUAIbHAs), MOHTOJOUAHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusl 4eloBEeKa MO IUIAHETE.
EnuncTtBo yenoBeweckux pac. HaydHas HECOCTOSITENBHOCTh  pacHU3Ma.
[IprcnocoOIEHHOCTh YeNOBEKa K Pa3HbIM YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Brnusaue reorpaduueckoit cpeapl w npedida TeHOB Ha MOPGOJIOTHIO U
(U3HOIOTHIO YETOBEKA.

MexauciuIuinHapabie  METOIbl B (U3MYecKoi  (OMOIOTHYECKOH)
AQHTPOIIOJIOTHH.  DBOJIIOIMOHHASA  AHTPOMOJOTHS U  MaJ€OAHTPOINOJIOTHUS
YEJI0BECUECKUX MOMYJAUNA. buoconnanbHpie HCCiie10BaHNs IPUPOIBI YEIOBEKA.
HccnenoBanue KOBOIIOUUH OMOJIOTHUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanuun

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

Tabmumpel m  cxembl: «MeETOIbl aHTPOIMOJIOTHH», «l[ OJOBHOW MO3T
genoBekay, «YemoBekooOpasHbie 00e3bsiHBI», «CKeJIeT dYeloBeKa U CKEeJeT
myMnaH3e», «PyIuMEHTBl U aTaBU3MBbl», «/IBHXKyluMe CHIIBI aHTPOIIOIEHE3a»,
«OBOIIOIMOHHOE JIPEBO YEJIOBEKA», «ABCTPpAIONUTEK», «YEIOBEK yMEIbIi»,
«Henoek mnpsMoxoasuuii», «JleHucoBckuii yenmoBek» «HeanmepTanbibi»,



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

O6GopynoBaHue: MyJSI)KM OKAMEHEIIOCTEHW, MNpeaMETOB MaTepualbHOMN
KyJIbTYyphl TPEIKOB 4eNoBeKa, penpoaykuuud (dororpadum) KapTuH C
MUQOJIOTUIECKUMH U OUOJEHCKUMHU CIOKETaMU TMPOUCXOXKJICHUS 4YeJIOBEKa,
doTorpadu HaxXOJOK HCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJIe/Ib Yeperna 4YelIOBeKa M uepena IIMMIIaH3e, MOJEIb KHUCTH 4YeJIOBEKa U
KUCTH IMHUMIIAH3€, MOJICJIA TOpCca MPEJAKOB YEIOBEKa.

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

IIpakTnueckass padora «l3yueHue IKOJOTMYECKHX  aJanTaruit
YeJIOBEKay.

Tema 6. Jxosiorusi — Hayka 0 B3aMMOOTHOUIEHHSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxeHne W pasBuTHE dKojoruu B Tpyaax A. I'ymGonbara, K. O.
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazaensl u
3a/1a4u 3K0JIoruHu. CBSI3b DKOJIOTHUH C IPYTUMU HAYKaMH.

Mertonpl skonoruu. [loneBbie HaOMIOACHUS. DKCIIEPUMEHTHI B 3KOJIOTHUHU:
npupoaHbIe W JabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHHUTOPHUHT
OKpY’KaroIel CpeIbl: JIOKAIBbHBIN, pErHOHATBHBIN U TJI00ATBHBIH.

3HaueHUE DSKOJIOTMYECKMX 3HAHUM I YeJIOBEKa. OKOJOTMYECKOe
MHUPOBO33pEHUE KaK OCHOBA CBSI3€M YeloBedecTBa ¢ Npupoaoil. PopmMupoBaHue
AKOJIOTUYECKOH KyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEIICHHUS.

JdeMoHCTpanuu

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

Tabmuiel U cxembl: «Pa3nensl skooruny, «MeToasl SKoJIoruny, «Cxema
MOHUTOPHUHTA OKPY>KaIOIIEH CpeabD».

JlaGopatopnass  paGora  «/M3yueHne  METOJOB  DKOJOTHYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyecknue  (akToppl U 3aKOHOMEPHOCTH WX  JCHCTBUS.
Knaccudukarmus sxomormdeckux (akTopoB: aOWOTHYECKUE, OWOTHYECKHE,
anTpornoreHnpie. O0IIMe 3aKOHOMEPHOCTH JACHCTBUS DKOJIOTHIECKUX (PaKTOPOB.
IIpaBunio wmunumyma (K. Ilnpenrens, 1. JIubux). ToliepaHTHOCTD.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnyeckue ¢aktopbl. CBeT Kak skonornyeckuit daxrop. [eictBue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTPa Ha OpraHu3Mbl. DKOJOTUYECKUE TPYIIIIbI



pacTeHUM W KUBOTHBIX MO OTHOUIEHHWIO K cBeTy. CHUrHalbHas poOJib CBETa.
doTonepuoausM.

Temneparypa kak skojorudyeckuid (axrtop. [leiicTBue Temmeparypbl Ha
opranu3msbl. [IoHKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3MbI. JBPUTEPMHBIE
Y CTCHOTEPMHBIE OPTaHU3MBI.

BnaxHocth Kak skosiornueckuil axrtop. IlpucnocobneHus pacreHuil 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 u BHYTpeHHUE PUTMBI. CyTOUHBIE U
roJinuHbie puTMbIL. [IprCTIOCOOIEHHOCTh OPTAHU3MOB K CE30HHBIM M3MECHEHUSIM
YCJIOBUH KU3HMU.

Kusnennoie Qopmbl opranu3zmoB. Ilonarne o xu3HEeHHOH (opme.
Kusnennoie QopMbl pAaCTCHUMN: JEPEBbS, KYCTAPHUKHU, KYCTAapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIE (POPMBI KUBOTHBIX:
TUAPOOHMOHTHI, T€OOMOHTHI, a’poOMOHTE.. OCOOEHHOCTH CTPOCHHS M oOpa3a
KU3ZHU.

buortuueckue  dakrtopel. Buasl OMOTHYECKMX  B3aUMOJCHCTBHIA:
KOHKYPEHIIUS, XHUIIHUYEeCTBO, cUMOMO3 u ero @opmel. [lapazutusm,
KOoTepalys, MyTyalu3M, KOMMEHCAIN3M (KBapTHPAHTCTBO, HAXJICOHHMUECTRO).
Herpoduueckue B3ammopeicTBus (Tonuueckue, dopudeckue, hadbpuueckue).
3HaueHne OMOTHYECKHX B3aWMOJCHCTBUU [JIsl CYIIECTBOBAHUS OPTaHHU3MOB B
cpene ooutanus. [I[puHIUTT KOHKYPEHTHOTO UCKITIOYCHUSI.

JdemoHcTpanumn

Tabmuier 1 cxembl: «Okonorudeckue (haxrtopb», «CBETOBOM CHEKTPY,
«JKOJIOTUYECKHWE  TPYMNbl  KUBOTHBIX 1O  OTHOIIEHUIO K  CBETY»,
«TennoxkpoBHbIe KUBOTHBIEY, «XO0JIOTHOKPOBHBIE YKABOTHBIEY,
«DU3n0N0TNYeCcKue aanTaiuy >KUBOTHBIX», «Cpebl OOUTaHUSI OPTaHU3MOBY,
«buonornueckue puTMbY, «KU3HEHHBIE (GOPMBI pacTeHUi», «Ku3HEeHHbBIE
(OpPMBI KUBOTHBIX», « IKOCHCTEMA IMUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO Jiecay, «llemm mnuranua», «XumHUYECTBO», «llapazutuzmy,
«Konkypenuus», «Cumomnosy», «KommeHncanuzmy.

O6opynoBanue: repdapun pacTeHU M >KUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIIMSHUIO PA3JIMYHBIX JKOJIOTUYECKUX (PAKTOpPOB, repOdapuu CBETOIHOOUBBIX,
TEHEJIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHUMN, CBETOIIOOMBBIC, TEHEIOOUBBIE U



TEHEBBIHOCIMBBIE ~ KOMHATHbIE  pacTeHus, repOapum U KOJUIEKLHHU
TEIUIOIIO0MBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Uydelsa MTULl U
3Bepel, repbapuM pacTeHWil, OTHOCAIIMXCS K rurpoduraMm, Kcepouram,
Me30(uTaM, KOMHATHBIE PACTCHUS JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX,
OOUTAIOIIMX B Pa3HbIX Cpellax, repOapuu U KOJJIEKIIMH PACTEHHUI U KUBOTHBIX,
o0J1aJaloIuX YepTaMu MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM
KU3HU, TepOapru U KOJUICKIIUU PACTCHUHN U )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX
(GopM, KOJUIEKIMU >KUBOTHBIX, YUYAaCTBYIOIIMX B pPa3IUYHBIX OHOTUYECKUX
B3aNMOJICUCTBUAX.

JlabopaTopHass padora «BbisiBieHHE TPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopHas padora «BrbisiBieHHEe TPUCTOCOOJICHUIT 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
O6uonornyeckas cucrema. Poiib HEOTHOPOAHOCTH cpefibl, (PU3MUECKUX 0aphepoB
U ocoOeHHOCTe OWONOTMM BUIOB B (HOPMUPOBAHUM NPOCTPAHCTBEHHOU
CTPYKTypbl nonyisanuil. OCHOBHBIE MOKAa3aTENW TMOMYISLUUA: YUCIECHHOCTb,
IJIOTHOCTh, BO3pAacTHAasl M IOJIOBas CTPYKTYypa, POXKIAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

DKkoyioruyeckass  CTpykrypa  nonyisuud.  OneHka — YMCIEHHOCTH
nonyanuu. JInHaMuKa MonyJiaiuu U €€ peryisnus. buornueckuil nmoreHuuan
nonymanuu. MogenupoBaHue JIUHAMUKM —nonyisiiuu.  KpuBble  pocta
YUCIEHHOCTH mnomyisuuu. Kpuble BbDKMBaHUS. Peryisiuus YuCIEHHOCTH
MOMYJSAIUNA: poiib (DAKTOPOB, 3aBUCAMIMX M HE 3aBUCANIUX OT ITUIOTHOCTH.
DKOJIOTMYECKHE cTpaTeruu BUAOB (r- u K-ctparerun).

[Tonsitue 06 sxomornueckor HumIe Buaa. Mecroobutanue. MHoromepHas
MoJzenb dKkojnoruyeckor Humu JIx.M. XatumHcona. Pazmepsl skomorudeckou
Huiu. [loTeHunanbHas U peaaTu30BaHHas HUILIN.

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

3aKOHOMEPHOCTH TOBEJCHUS M MUTpalMil >KMBOTHBIX. buonormyeckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoHcTpanuun

[Toptpert: Jdx. M. XaTunHCOH.



Tabmuibl U cXeMmbl: «DKOJOTHYECKUE XApPaKTEPUCTUKUA TOMYJISIIIUNY,
«IIpocTpaHcTBeHHas] CTPYKTypa MONyJsiuu», «Bo3pacTHbie mnupamMuabi
nonynsiuu», «CKOpOCTb 3acelieHHs] TMOBEPXHOCTH 3eMJIM  pas3IMuHbIMU
opranuzMamMmn», «Mogenb s3kosorndyeckor HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIIEKIIUU )KUBOTHBIX.

JlabopaTtopnas paGora «lIpucnocoOneHuss CceMsH pacTeHHil K
PaCCEJICHUION.

Tema 9. Jkos0rust co001ECTB. IKOJOTHYECKHE CUCTEMBbI.

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

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

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

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu.
HampaBnenHnsle 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cykKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM W HMX NPUYUHBI. AHTPONOTEHHBIE BO3ACHCTBUS Ha
cykneccuu. KimmakcHoe coobmiectBo. buopasHoobpasume u  monHOTa
KPYroBOpPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Tpupoanbie s3KOCUCTEMBI. DKOCUCmeMbl 03ED U peK. DKocUcmembl Mopel
U 0KeaHos. IKkocucmemvbl MyHOp, 1eCO8, cmenell, NyCmvlHb.

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 U YPOOIKOCHUCTEM.

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

Mexanusmol  6030eiicmeus  3a2pA3HEHUNl  PA3SHLIX — MUN08  Ha
CYOOP2AHUBMEHHOM, — OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCTNEMHOM
VPOBHAX,  OCHOBblL  IKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2SEHHO20



8030eticmsusi. MeTo0IOTHSI MOHUTOPWHTA €CTECTBEHHBIX W aHTPOIOTEHHBIX
OKOCHUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupr u  cxembl: «CTpykTypa  OWOLIEHO3a»,  «IDKOocucTeMa
ITUPOKOTMCTBEHHOTO Jecay, «dxrocucrema XBOWHOTO aecay,
«DyHKIIMOHATLHEIC TPYIIBI  OPTaHU3MOB B 3KocHCTeMe», «KpyroBopoT
BEIIECTB B JKocucteme», «llemn mnurtanus (macTOuIHAs, JACTPUTHAS)Y,
«IKoNoruYecKas mupamMuaa ducen», «IKOJorndeckas mupamuaa OMOMacch),
«JKonoruveckas mupaMmua dHeprum», «OopaszoBanue Oosotay, «llepBuuHas
cykneccus», «BoccTaHOBIEHHUE Jieca MOcie ToXKapay, «IKOCHCTEMa 03epay,
«Arporiero3», «KpyroBopoT BEIIECTB W TOTOK SHEPTHH B arporicHO3e»,
«IIpumMepsl ypOOIKOCUCTEM.

OOGopynoBaHue: TepOapvy pacTCHHM, KOJUICKIIMM HACCKOMBIX, dydesia
NTHI] ¥ 3Bepeid, TepOapuu KyJIbTYPHBIX U JUKOPACTYIIIUX PACTCHHM, aKBaPUyM
KaK MOJICJTb 9KOCUCTEMBI.

IMpakTuyeckas padora «/3ydyeHne u onucanue ypooIKOCUCTEMBD.

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

IKCKypeusi  «DKCKypcUsi B TUIHYHBIA OuoreoneHo3 (B myOpaBy,
Oepe3HsK, eTbHUK, HA CYXO0JIbHBIN UM TOMMEHHBIN JyT, 03€PO, OOJIOTO)H.

IKCKypeHsl «DKCKYpCHUSl B arpodKOCHUCTEMY (Ha TOJie WJIM B TEIUTMYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodajabHasi IKOCHCTEMA

buochepa — oOmernnanerapuas obOonouka 3eMild, TI€ CYIIECTBYET WU
CylecTBOBaja >ku3Hb. Pa3Butue mpencraBineHuit o oOwochepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanackoro o 6mocdepe. O6mactu 6uochepbl u eé
coctaB. JKuBoe BemecTBo 6nocdepsl U ero GyHKITUH.

3aKoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocheps
KaKk TJ00QJIBHOW OJKOCHCTeMBI. JlMHamu4eckoe paBHOBecue B Owuocdepe.
KpyroBopoTsl BemecTB M OHOTC€OXMMHUYECKHME UKLl (Yyriepoja, a3oTa).
PurmudHOCTH sIBIIEHUH 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 PECYpPCHOTO
noTeHrana u 6uochepHbIx (yHKIHIA.



JdemoHcTpanumn

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

Tabmuuel u cxemsl: «I'eocdepsl 3emnu», «KpyroBopot azora B npupoae»,
«KpyroBopoTt yriepona B mnpupozae», «KpyroBopoT KuCIOpOAa B MPUPOIEN,
«KpyroBopoT BojbI B mipupojie», «OCHOBHBIE OUOMBI Cylny, «KmuMaTtudeckue
rnosca 3emMamn, «Tynnpay, «Tauray, «CMelaHHbIi Jecy,
«1TupOKOTUCTBEHHBIH Jecy, «Cremnby, «CaBaHHa, «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
ouocepy. 3arpszHeHue BO3AYHIHOW cpenbl. OxpaHa Bo3ayXa. 3arps3HeHHE
BOoJHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue Kiumara.

AHTpPOTIOTEHHOE BO3JCHCTBHE HA PACTUTEIbHBIM U IKUBOTHBIA MHUP.
OxpaHa pacTUTENBHOTO U KUBOTHOrO MHUpa. OCHOBHBIE MPUHIIMIIBI OXPAaHBI
npupoabl. Kpacuble kHuru. Ocob0 oxpaHsemble NPUPOJHBIE TEPPUTOPUU
(OOIIT). boranndeckue casbl ¥ 300JI0THYECKUE TTAPKHU.

OcCHOBHBIE MPUHIIUIBI YCTOWYUBOTO PA3BUTHS YEIOBEYECTBA U MPHUPOJIHI.
PanvonansHO€  TPUPOAOIONB30BAHHE U COXPAaHEHHE  OMOJOTUYECKOTO
pazHooOpazust 3emiu. OOmme 3aKOHOMEPHOCTU TJIOOAIBHBIX SKOJOTUYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO KpuU3HCa U €ro  BEpOsTHBIC
MIOCIIE/ICTBUS.

Pa3BuTHe METOIOB MOHUTOPHHIA pPA3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle UCCe008aHUs Nepexooa K pecypcocbepezaroweli u
KOHKYDeHMOCNOCcoOHOU  dHepeemuke.  buonocuueckoe  paznoobpaszue u
buopecypcel. Hayuonanvhvie ungopmayuonusvie cucmemvl, obecnevusaroujue
oocmyn K UH@OpMayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCTEM.
OcHosbl  3KOpeabunumayuu  dKocucmem U Cnocobos  OopvObl ¢
buonospesicoenHuamu. Pexoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoHcTpanuun

Tabmuuet w  cxembl:  «3arpsi3HeHHEe  aTMOChepbl», «3arps3HeHUe
ruapocdepsl», «3arps3HeHne MouBbly, «llapHuKoBBI 3ddekT», «Ocobo
OXpaHseMble NPUPOAHBIE TEPPUTOPUNY, «MOENIu ypaBIsIEMOr0 MUPAY.

Oo6opynoBanue: gororpadun OXpaHSIEeMbIX PaCTEHUN W KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanuu, KpacHOM KHUTH permoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOCHUS
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, YeleHanpasileHHoe paszeumue BHYTPEHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAIUIMK  pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIHUXCS
PYKOBOJICTBOBATbCSI B CBOCM  JACATENBHOCTH  II€HHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OWOJIOTHYECKOro OOpa3OBaHUS, Haluyue
npasoCco3HaHus HKOJOTUYECKON KYIbTYpPBl, CHOCOOHOCMU Ccmasums 1EId U
CTPOUTH KU3HEHHBIEC ILJIAHBI.

JIv4HOCTHBIE  pe3yJbTaThl OCBOCHHMS MIPOrpaMMbl IO  OHOJOTUU
JOCTUTAIOTCS B €JMHCTBE Y4YeOHOW M BOCIHMTATEIBHOM JESITENIbHOCTH B
COOTBETCTBUM C  TPaAULUUMOHHBIMU  POCCUHCKHMMHU  COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU, HPHUHSITHIMU B
oOIIlecTBE MpaBUJIaMU M HOPMaMM TIOBEJACHUS M CIOCOOCTBYIOT IpoIlieccam
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 KyJIbTYpPHOMY HACIECAWI0 U TPAJHUIHUSAM MHOTOHAIIMOHAJIBLHOIO
Hapona Pocculickoit denepanun, Tpupoae U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JIOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOM BHYTPEHHEW TMMO3UIUEH JIUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM IEHHOCTSM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KMU3HEHHOrO0 ONbITa W OMNbITa JIESITEJIBHOCTH B Mpoliecce
peanu3aii OCHOBHBIX HAIPABICHUI BOCIUTATEIBHON NESITEIbHOCTH, B TOM
YuCJe B YaCTH:

1) rpaKaaHCKOT0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh  TPAXKIJAHCKOM  TO3MIMM  OOyyaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTI'O YJ€HA POCCUICKOr0 OOIIECTBA;

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW [ESITEIBHOCTA MpPU CO3JAaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIIOJICH C pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU
U COLUAIIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3a/a4, YBaXKUTEIBHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTU IEpEN
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccuu B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHSX,
TPYAC;

CIIOCOOHOCTh OIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWHW, TMOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzaeitHas yoeKI€HHOCTh, TOTOBHOCTh K CIIyXeHHWI0 U 3amurte OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIMIO U 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 IIPUHATHS LIEHHOCTEU CEMEWHOM KU3HU B COOTBETCTBUHU C
TpaguLUKsMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

IIOHUMAaHUE HMOLUOHAIBHOIO BO3JCUCTBUA JKUBOW IIPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTH;

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

NMOHUMAHUE W peanu3aius 3J0pOBOTO M 0Oe3omacHoro oOpasza >KU3HU
(3mopoBoe  mHUTaHWE, COOJIOJICHHE TUTHEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBBIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOMUX 30POBBI0 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 NEATEIHLHOCTH TEXHOJIOTUYECKON M COIMAJILHOMU
HaIPaBJIEHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEIILHO BBINIOJHSITH TAKYIO €S TEIbHOCTD;

UHTEpEeC K pa3nuuHbiM chepam mnpodecCHOHANBHON JesATEeIbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp OymyIiei mpodeccun U pean30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

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

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHYECKHU IIEIeCO00pa3HOe OTHOIIEHNWE K MPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJIOTMYECKOW KYJbTYphl: MPUOOPETECHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX ITOCIEACTBUN I
OKPY’KAIOIIEH CPEbI;



OCO3HaHUE TI00ANBHOTO XapaKTepa SKOJOTHYECKUX MPoOIeM U MyTeil ux
pEIICHHS,;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaEMbIE MPU H3YYEHUU OMOJOTUU
3HaHWSI W YMEHHS TIPH PEIICHWH MpoOJeM, CBSI3aHHBIX C palliOHAIBHBIM
MIPUPOJIONONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HANpaBICHHBIX HAa COXpaHEHHE pPAaBHOBECHS B DKOCHCTEMAax, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JCHCTBUH, TPUHOCAIIUX BpEJ OKpYXKaromen
NPUPOHON Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE SKOJIOTUICCKHE
TIOCJIC/ICTBUS MTPEANPUHAMACMBIX ICUCTBUI M MIPEIOTBPAIATh UX;

HAJIMYME Pa3BUTOTO  OSKOJOTMYECKOTO  MBIIIJICHHS, JKOJOTHYECKOH
KyJbTYPBI, ONBITA JCSITCIBHOCTH AKOJIOTHYCCKON HANPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATCIIBHONW, KOMMYHUKATUBHON U COLIMAILHOM
NPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTHYECCKOW  JCATEIHHOCTH
HKOJIOTUYECKON HAIIPaBICHHOCTH,

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;

COBEPIIEHCTBOBAHUE SI3bIKOBOM UM YHUTATEIHCKOW KYJIBTYPhl KaK Cpe/CTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBaHUHU PANMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU 1IEIOCTHOTO
Ipe/ICTaBIeHUsI 00 OKPYXKAIOIIEM MUpPE KaK O €AMHCTBE MPUPOJIbI, YETOBEKA U
oOIIecTBa, B MO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpodiieM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEeXHOJIOTHM, CIOCOOHBIX pemaTh pPEeCypcHbIe MPOOJIEeMbI  pa3BUTHUSA
YeJI0BEYECTBA, MMOMCKA MyTEH BBIXO/A U3 II00aTbHBIX SKOJIOTUYECKHUX MPoOIeM
u obecreyeHHs Tmepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIMOHATEHOMY
MCITOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB M (OPMHPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

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



[IOHUMAHWE  CYIIHOCTH  METOJAOB  TIO3HAHMS,  HUCIOJIB3YEMBIX 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 M UMEIOLIUXCS JAHHBIX C LENbI0 MOJYUYEHUS IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTNYECKUE 3HAHUS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHHE LIEHHOCTH HAaY4YHOW JESATEIbHOCTH, TOTOBHOCTh OCYLIECTBIATh
IPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEITEIbHOCT MHANBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M  CHOCOOHOCTh K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHWI MO OMOJOTHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHUS ~ y4eOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAYMMbIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXAUCIHUIUIMHAPHBIE  (MEXIpeIMETHbIE)  OOIlleHay4YHbIe
MOHSITHSI, OTPa)XaloIKe IEIOCTHOCTh HAyYHON KapTUHBI MHUpa U CHEHUPUKY
METOAOB TIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO,
DHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIoJIeHHe, HU3MEpeHHe,
AKCHEPUMEHT U JIpyrue); YHUBEPCAJIbHbBIE y4eOHbIe JNEUCTBUS
(mo3HaBaTeNnbHbIE, KOMMYHUKATHBHBIC, PpETYyISTUBHBIC), OOECIEUNBAIOIINE
dbopmupoBanue (yHKIMOHATBLHON TPAMOTHOCTH U COIMUAIBHOM KOMIETEHIIUU
o0ydJaromuxcs; CIOCOOHOCTh OOYYalOIIMXCS  HCIIOIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA U  YHUBEPCAJIbHbBIC
y4eOHbIe IeWCTBHS B TO3HABATEIHLHOMN M COIMATILHOM MPaKTHUKE.

B pesynprate wu3ydeHus OWOJIOTHMM Ha YPOBHE CpEIHEro 0OIIero
oOpa3zoBanus y oOydaromerocss OyayT copMUpOBaHBI TO3HABATEIHHBIC
VHUBEpCAIbHBIE y4eOHBbIC JCHCTBUS, KOMMYHHKATHUBHBIE YHUBEpCAJIbHBIC
ydeOHbIe JECUCTBHUS, PETYISATHBHBICE YHHBEpPCAIbHBIC YyUeOHBIC JIEHWCTBHSI,
COBMECTHASI AESITETbHOCTb.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPETHETO OOIIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBiafeHne  yYHUBEPCAJIBHBIMM  Y4eOHbBIMH  NO3HABATEJbHBIMH
AeMCTBUSMM:

1) 6a30BbIe JJOrHYeCKHE JeHCTBUS:



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

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cuHTe3a, CpaBHEHHMs, Kiaccupukaiuu, o000IIEeHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh MX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHITUSIMHU);

OTIpENENATh LIeNU ACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTH PE3YJIbTaThl JEATEIbHOCTH C TOCTaBJICHHBIMHU
HEISIMU;

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

CTPOUTH JIOTMYECKHUE paCCYXIeHUs (MHAYKTHUBHbBIC, IEIyKTUBHBIC, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpEJACTBA  JUIl  TMPEJICTABJICHUS
CYIIIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUYHMM pPa3HOrO pPOJia, BBHISBICHHBIX B  Pa3IUYHBIX
MH(GOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUs MTPOOJIEMBI C YUETOM aHaAIN3a UMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3YABTATOB LIEJISIM, OLIEHUBATh PUCKU MOCJEACTBUN NEATEIHOCTH;

KOOPJMHUPOBATh M  BBIIOJNHATH pabOTy B YCIOBHUSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIaJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIBCKOM u MPOCKTHOMN
NESTENBbHOCTH, HABBIKAMHU  pa3pelieHusi mpo0sieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJOB PELICHUS MPAKTUYECKHUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METO/IOB MO3HAHUS;

UCIIOJIB30BATh PA3JIMYHBIE BBl JACSATEIBHOCTU IO IMOJYYEHUIO HOBOTO
3HAHWSI, €r0 HMHTEPIpEeTAIK, MPEoOpa3oBaHUI0 M MPUMEHEHUI0 B YYEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTH  HAy4YHBIA ~ THN  MBIOUICHWS,  BIAACTh  HAyYHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITUSIMU U METOAAMU;

CTaBUThb U (POpMYIUpOBaTH COOCTBEHHBIE 3aJauyd B 0OOpa30BaTEIbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;



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

aHAM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHs 3aJaddl pe3yibTaThl,
KPUTUYECKHA OIIEHWBAaTh WX JOCTOBEPHOCTh, IMPOTHO3HPOBATH H3MEHEHUE B
HOBBIX YCIIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITH ICJICHAPABICHHBIN TTOUCK MEPEHOCA CPEJICTB U CIIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

yYMETh TIEPCHOCUTDH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYCCKYIO 00JIaCcTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, IIPeJIaraTh OpUTHHAIBHBIC TTOIXO0/bI U PEIICHMS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ nunpopMmaumeii:

OPUCHTUPOBATBCA B PA3IMYHBIX HMCTOYHUKAX WHMOpMaIuu (TEKCTe
y4eOHOro  IMOCOOWs, HAy4HO-TIOMYJISAPHOM  JHUTEepaType, OHOJIOTHYCCKUX
CIIOBapsiX W CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax maHHBIX, B WHTepHere),
aHAJIM3UPOBATh WHQPOPMAIUIO PA3IUYHBIX BHUIOB W (GOpPM TpeACTaBICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYHBOCTH;

(GopMyTUPOBATE 3aIIPOCHI ¥ PUMEHSTH PA3IMIHBIC METO/IBI IPU TIOUCKE U
orbope Ouonornyecko uHOpMANMK, HEOOXOIUMOW IS BBITIOJHEHUS
y4eOHBIX 3a]1a4;

NpUOOPETATh OIBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO  HCIIOJH30BAHHS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIbHYIO (GOpMY TpPEACTaBICHHUS
Oouonornyeckoii wmHbopmanuu (cxeMbl, TpaduKu, gUArpaMMBbl, TaOJUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEJCTBA Mpu paboTe C
Oouonornyeckoil wWHGOpMAIMEH: NPUMEHSATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTUYeCKre 3HaKU M CUMBOJIBI, (hOPMYIbI, a00peBUaTypy, HOMEHKIATYDY,
UCIIOJI30BaTh M TPEeOoOpa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HABBIKAMH  PACMO3HABAHWS ¥ 3alIUTHl  WH(POPMAIINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) o6meHue:



OCYIICCTBISITh KOMMYHHKAllMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOTe WM JUCKYCCHHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJIaraeMoi 3aJja4ur, YIUTHIBATh HHTEPECH U COTIIACOBAHHOCTh
MO3UIIUN APYTUX YIACTHUKOB JUAIIOTA WU JUCKYCCHH ),

pacmo3HaBaTh HeBepOaJbHBIE CpPEJCTBAa OOIICHWS, NMOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBCHUS KOH(IMKTHBIX CUTYaIlUMH,
YMETh CMATYATh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMK CIIOCOOAMU OOIIEHUS W B3aMMO/ICHCTBHUS, IOHUMATh
HAMEPCHHUS JAPYTUX JIFOACH, TPOSBIATH YBAXHUTCIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIrMpoBaTh CBOU BO3PAKCHUS;

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

2) COBMeCTHAsI JIeSITEIbHOCTD:

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

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX NEHCTBUH ¢ y4d€ToM 0OIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJICHA KOJUIEKTHBA;

NPUHAMATh IIeTM  COBMECTHOHW JIEATENBHOCTH, OpPraHU30BBHIBATH 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 KPUTEPHUSIM;

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

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHMYECKOE TMOBEJACHUE B Pa3IUYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amms:

UCTIOJIb30BaTh OMOJIOTHUYECKHE 3HAHWS JUIsl BBISIBICHUS TPOOJIEeM U HX
pEIICHHS B )KH3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKMX 3HAHWN IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICHCTBUAX U MOCTYIKAX IO OTHOIICHUIO K KUBOUW TIPUPOJIE,
CBOEMY 37I0POBBIO M 3J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUThb W (OPMYIHPOBATh COOCTBEHHbBIE 33Ja4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBJSATh IUJIAaH pEIHICHUs NOpoOJiieMbl €  Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINMOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacliMpATb  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opartb
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIbIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYIAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSIHHO MOBBIINIATH CBOM 0OOpa30BaTENIbHBIA U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISM;

BIAJIeTh HAaBBIKAMU [I03HABATEJIbHOW peQiieKCMM KaK OCO3HaHUS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PE3YJIBTATOB HU
OCHOBaHMM, UCIOIb30BaTh MPUEMBI peIEKCUU Il OLIEHKH CUTYalluu, BbIOOpa
BEPHOT'O pELICHMUS;

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

OPUHMMAaTh MOTHBBI W apryMEHTBHl JPYIMX IIpU aHaJu3€ pe3yJIbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 U APYrUX:

NpUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M ApPryMEHTBl IPYTHX IIPU aHAJIU3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLINOKY;

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

[IpeameTHble pe3yabTaThl OCBOCHHS COAEpkKaHUSA Y4yeOHOro mpeaMeTa
«buonorus» Ha yrayOJEHHOM YpOBHE OpPHUEHTHUPOBAHbI Ha OOecreyeHue
npodunbHOro  00y4eHHss oOyuaromuxcs Ouomornn. OHU  BKITIOYAIOT:
cneuuduyeckue st OMOJIOTrMY HayYHbIE 3HAHUS, YMEHUSI U CIIOCOOBI 1eCTBUI
10 OCBOCHHUIO, MHTEpPOpEeTallMd U MOpeoOpa30BaHUI0  3HAHWUM, BUBI



JNEATENBHOCTHU MO MOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B PA3JIMYHBIX
y4eOHBIX, a TaKKe€ B pEaIbHBIX KU3HEHHBIX cuUTyanusx. lIpenmeTHbie
pe3yabTaThl IPEACTABIEHBI IO TOAAM U3yUYECHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs y4yeOHoro mpeamera «buomnorus» B
10 knacce nOMXKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ M POJU OWUOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, B
NO3HAHUU 3aKOHOB TMPUPOJBI M PEUIEHUU NpoOJieM  PpalroOHAIBHOIO
OPUPOIOIONIB30BAHUSA, O BKJIAJ€ POCCHUUCKUX M 3apyOCKHBIX YUYEHBIX B
pa3BuTHE OUOJIOTHUY;

BJaJICHHME CHUCTEeMOM OMOJOTrMYECKUX 3HAHHWM, KOTOpas BKJIIOYAET:
OCHOBOIOJIararolue OUOJOTUYECKUEe TEPMUHBI M TMOHATUA (KHU3Hb, KIIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPEryJAlHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJIOTHUECKUE TEOPUU
(xnerounas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HaclencTBeHHOCTH T. Moprana), yuenust (H. 1. BaBuiioBa — o nientpax
MHOTrooOpa3uss Y  TPOUCXOXKIEHUS  KYJIBTYpHBIX  pacTeHHil), 3aKOHbI
(ennHOOOpa3Us MOTOMKOB MEPBOTO MOKOJICHHS, PACIICTUICHHS], YUCTOTHI TaMeT,
HE3aBUCUMOro HacnenoBaHus ['. MeHaens, TOMOJIOTMYECKHX pSIOB B
HACJIEJCTBEHHON W3MEHYHUBOCTH H. n. Basuiiosa), PUHIHTIBI
(KOMIIJIEMEHTAPHOCTH);

BJIJICHUE OCHOBHBIMH METOJIaMH HAyYHOI'O MO3HAHHUS, MCIOJb3yEMBbIX B
OMOJIOTUYECKUX MCCIEIOBAHUAX KHUBBIX OOBEKTOB (ONMUCAHUE, W3MEpPEHHE,
HaOII0/IeHNE, SKCIICPUMEHT);

YMEHUE BBIAEIATh CYIIECTBEHHbIE TPU3HAKH: BUPYCOB, KIETOK MMPOKAPUOT
U JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, PACTCHH, KUBOTHBIX W YEIIOBEKAa, CTPOCHHS OPTaHOB U
CUCTEM OpPraHoB  pAacCTEHUM, KUBOTHBIX, YeJI0BEKa, IIPOLIECCOB
KU3HEICITEIPHOCTH, MPOTEKAIIMX B OPraHU3Max pPACTEHUM, >KUBOTHBIX H
YelioBeKa, OMOJIOTMUECKHX TIPOIecCcOB: OOMeHa BemecTB (MeTabonm3m),
MIPEBPAIICHUS YHEPTUHU, OpPOKEHUS, aBTOTPOPHOTO U TEeTepOTPOPHOTO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCUHTE3a, MHUTO3a, MeHo03a, TraMeToreHesa,
sMOpHUoreHesa, NOCTIMOPHUOHAIIEHOTO pa3BUTHSA, Pa3MHOXEHUS,
WHJMBHUAYaJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOTE€He3a), B3aUMOACHCTBHS T'€HOB,
reTepo3nca, CKyCCTBEHHOT0 0TOO0pa;

YMEHHE YCTAaHABJIMBATH B3aMMOCBSI3M MEXKAY OPraHOMAAMH KJIETKH U UX
GYyHKIMSAMU, CTPOCHHEM KIETOK Pa3HbIX TKaHEM W UX (QYHKUUSIMHU, MEXKIY
OpraHaMd U CHCTEMAMHU OPraHOB y PACTEHUM, JKMBOTHBIX M YEJIOBEKA M HUX



GYHKIIUSAMHA, MEXKIY CHCTEMAaMH OPTaHOB M WX (DYHKIMSAMHU, MEXAY dTaraMu
oOMEHa BEIIECTB, JTalmaMH KIECTOYHOTO IHMKJIA W JKHU3HEHHBIX IIUKIJIOB
OpPraHU3MOB, dTanaMu 3MOPHOHAIBHOTO Pa3BUTHS, TEHOTHIIOM U (DEHOTHIIOM,
(denotunom u aktTopamu cpeabl OOUTaAHUS;

YMEHHE BBISIBIISTH OTIMYUTEIIbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHUCIIC
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIIOIh30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJOTHYECKYIO
TEPMHUHOJIOTUIO WM CHMBOJIUKY JUISI JIOKAa3aTelIbCTBA POJACTBA OPraHU3MOB
Pa3HBIX CHCTEMAaTUYECKHUX TPYIII;

yMEHHE pemniaTth OWOJOTMYECKUE 3aJayd, BBIABIATH IMPUYUHHO-
CJICICTBCHHBIE CBSI3M MEXIY HCCIICIYECMBbIMH OHMOJIOTHUECKHMH IPOIECCAaMH U
SBJICHUSIMM, JIeJlaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWUU TIOJYYCHHBIX
pe3yJbTaTOB,

YMCHHE BBITIOJIHATH JJa0OpaTOpHBIC M MPAKTUYECKHUE padOThI, COOJI0IaTh
npaBuia mpu padbore ¢ yudeOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTaTh THUIOTE3bl, IPOBEPATh HX IKCICPUMEHTATBHBIMU
cpenctBamu, (HOPMYJIUPYS Iedb HMCCICIOBAHUS, aHAIM3HPOBATH IOJYYCHHBIC
PE3yNbTATHI U J€NIaTh BHIBObL;

yMEHHE y4acTBOBAaTh B Y4eOHO-UCCIIEIOBATEIBCKON paboTe 1Mo OUOJIOTHH,
HKOJIOTUM U MEIUIIMHE, TPOBOAMMOM Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO TPEACTaBIATh IOJYYEHHBIE  pe3yJbTaThl Ha  YYEHHUYECKHX
KOH(EepeHITUAX;

YMEHHE OIICHUBATH DTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAHUMA B
obnmactd  OMONOTMM WM MEAMIMHBI  (KIIOHUPOBAHHME, HCKYCCTBEHHOE
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 MPOMBIIUICHHOCTH, YTIIyOJIATh
MO3HABATENbHBII  MHTEPEC, HAMNpPaBIEHHBI Ha  OCO3HAHHBIA  BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOJoKEHNE OMOJIOTHYeCKOro 00pa3oBaHuUs
B OpraHU3ANMIX CPEAHETO MPO(HECCHOHATHFHOTO M BRICIIIETO0 00pa30BaHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUS ydeOHOro mpenmera «buomorus» B
11 knacce NOKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B TO3HAHUUA 3aKOHOB TPHUPOABI M PEHICHUU IKOJIOTHIECKUX
mpoOJeM dYeloBEeUecTBa, a TakKKe B PEIICHWHW BOMPOCOB PAIMOHAIBHOTO



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

yMEHUE BJIaJETh CUCTEMON OMOJIOTUYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTpeNeSieHUs] U TOHMMaHUE CYIIHOCTH OCHOBOIIOJIATAIONIUX OMOJIOTMYECKHUX
TEPMUHOB M TOHATUN (BHI, dSKOcucTeMa, Ouocdepa), OHMOJOTMUECKUE TEOPUU
(aBomrormonHas teopus Y. JlapBuHa, CHHTETHYECKas TEOPUsI HBOJIIOLUH),
yuenusi (A. H. CemeprioBa — 0 MmyTsX M HampaBieHUsX 3Boiworuu, B.N.
Bepnanckoro — o 6uocdepe), 3akonsl (reHeTudeckoro 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  OHOJIOTHYECKMX HCCIEOBAHUSX IKUBBIX OOBEKTOB U
IKOCHUCTEM (OMHcaHue, U3MepeHue, HaOJIoJIeHHe, DKCIIEPUMEHT), CIoco0aMu
BBISIBJICHHS U OIICHKHM aHTPOIIOT'C€HHBIX U3MEHEHUH B IIPUPO/IC;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TMPU3HAKU: BHJIOB, OHUOTCOIICHO30B,
AKOCUCTEM U Ouocdepsl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUYECKOTO u CUMIIATPUUYECKOTO
BUJ000pa30BaHusl, BIUSHUS JABWKYIIMX CHJI DBOJIOIUU Ha TeHO(POH]
MOIYJISIIUH, IPUCTIOCOOIEHHOCTH OPraHU3MOB K cpejie 0OUTaHus, YepeI0BaHUS
HAIPaBJICHUM HSBOJIOLMM, KPYrOBOPOTa BEIIECTB W TMOTOKAa DJHEPrUu B
HKOCUCTEMAX;

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

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

YMEHHE HCIOIh30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIUKY IS JIOKa3aTellbcTBAa POJICTBA OPraHU3MOB
pPa3HBIX CHCTEMATUYECKUX TPYII, B3aUMOCBSA3M OPraHU3MOB U  CPEJIbI
oOWTaHWsA, E€IWHCTBA UYEJOBEUYECKMX pac, HEOOXOIUMOCTH COXpaHEHUS
MHOTr0o00pa3usi BUAOB U HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJIbI U
YeJI0BEYECTBA;

yMEHUE peniaTth OWOJOTMYECKHE  3a/laud, BBISIBISTH [PUUYUHHO-
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 ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PY0BAHUEM;

YMEHHE BBIJIBUTATh THIOTE3bl, IPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpeactBamu, (HOpMyIHpysS IENb WCCIEIOBAHMS, aHAIM3UPOBAThH IMONYYCHHBIE
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 THUIIOTE3bl W TEOPUU O TPOUCXOKIACHUH >KU3HHU,
YelloBeKa M YEJIOBEYECKMX pac, O TpPUUYMHAX, TOCIEICTBUSAX U CIOcobax
Npe0TBpAIleHHUs TII00aTbHBIX U3MEHEHHUH B Onocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oymyried npodeccroHanbHOM
JCSITENILHOCTH B 00NAcCTH OWOJOTHH, JKOJIOTUH, MPUPOAOIOIB30BAHMUS,
MEIMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3sICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIUIYOJISITh ~ [O3HABaTEeNbHBIA  WHTEpEC,
HAlPaBJICHHBIH HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Tnpodeccun u
POJOJIKEHUE OMOJOTUYECKOTO O00pa30BaHUs B OpTaHU3AIUSAX CPEIHEro
npodecCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypesI
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKINU KIETKU 8
5 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanusanus eé B KIETKE '
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — Hayka O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'eneTuka yenoseka 0.5
15 Cenekuusi opraHu3MOB 1




16 buorexnomorua u cuaTeTUYECKasA OMOJIOTUS 4
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 102 13




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Konrpoiasbnbie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Mukpo3BoIOIHs U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYy’Karollen cpenou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOMYJISIIII 0.5
DKOJIOTUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek 1 OKpyKarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero KonTpoakaric | IIpakrateckme H3Y4YeHH S o0pa3oBaTejibHbIE
padoThI padoTsl pecypesI
1 bronorus kak KOMIUICKCHAsI HAyKa U 1
KaK 9acTh COBPEMEHHOTO O0IIeCTBa 02.09.2024
2 JKuBBIe cCHCTEMBI M UX CBOMCTBA 1 05.09.2024
3 YpoBHEBasi OpraHU3aIsl KUBBIX CUCTEM 1 07.09.2024
4 HcTopus OTKPBITHS U U3YYEHUS KIIETKU. 1
Kinerounas Teopust 09.09.2024
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOU
ounosoruu. [IpakTraeckas padora
5 «M3ydyeHne MeTo10B KJIIETOUHOU 1 05
ounosiorun (xpoMarorpadus, 12.09.2024
anekTpodopes, nuddepeHnraibHoe
uentpudyruposanue, [1L{P)»
6 XUMUYECKUI COCTaB KIETKU 1 14.09.2024
5 MuHepanbHbIe BEIIeCTBa KIETKH, UX 1
Ouosornyeckas poib 16.09.2024
8 Oprannyeckue BEIECTBA KIETKH — 1 0.5




oenku. JlaboparopHas paboTa
«O06HapyxeHne OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI»

17.09.2024

CoiicTBa, K1accupuKanys U GyHKIHIH

o 0eIKoB 21.09.2024
10 Oprannyeckre BenecTBa KIeTKA —
YTJIEBOIbI 23.09.2024
11 Oprannyeckre BenecTBa KIeTKA —
JIUIA B 26.09.2024
Hyxkneunossie kucnotsl. JJHK u PHK.
12 JlabopaTtopHas pabota «lccnenoBanme 05
HYKJIEMHOBBIX KHUCJIOT, BBIJIEJICHHBIX U3 28.09.2024
KJIETOK Pa3JInYHBIX OPraHU3MOBY
13 Crpoenue u pyakiuu ATO. Jlpyrue
nykieosuarpudocdars (HTD) 30.09.2024
CexBenuponanue JIHK. Metoabl
14 LZI:I)(;Z:;/I(E;(EpaHCKpHHTOMI/IKI/I, 03.10.2024
15 MeTopl CTPYKTYPHOU OHOJIOTHN 05.10.2024
16 Tumne! kierok. [Ipokapuotnyeckas
KIIETKa 07.10.2024
CrpoeHue s3ykapuoTUYECKON KIIETKH.
17 [TpakTiueckas pabota «3ydenue 0.5
CBIZ)ﬁCTB KJIeTOI?HOI?I MeM6p)::IBI» 10.10.2024
18 IloBepXHOCTHBIN anmnapar KJIETKH




12.10.2024

19

OnHomMeMOpaHHBIE OPTaHOUIBI KIETKH.
[Ipaktuyeckas padora «M3yuenue
JBVKEHUS [IUTOTIIA3MBI B
PaCTUTENLHBIX KIIETKaX)

0.5

14.10.2024

20

HOJ'IyaBTOHOMHBIC OpraHonAbI KJICTKH:
MUTOXOHAPUH, IMIIACTU/IBI.
JlabopaTtopHas pabota «lccnenoBanue
TUTa3MOJIH3a U JICTUIa3MOJIN3a B
PACTUTECIIBHBIX KICTKAX»

0.5

17.10.2024

21

HememOpanHbie opraHou bl KJIETKU

19.10.2024

22

Crpoenue u GyHKIUH sapa

21.10.2024

23

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

0.5

24.10.2024

24

ACCUMWIISIIIAS Y TUCCUMUJISIIIASL — JIBE
CTOpOHBI MeTaboIM3Ma. Turbl 0OMeHa
BemecTB. JlaboparopHas padoTa
«3ydeHune KaTaTuTHIECKON
aKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe
aMUJIa3bl WJIH KaTaJasbl)»

26.10.2024

25

DepMEeHTAaTUBHBIN XapaKTep peaKuun
KJIETOYHOTO MeTaboJn3Ma.
JlaGopaTopnas pabora «3yueHue

0.5

07.11.2024




(epMEHTATUBHOTO PACHICTUICHUS

MEPOKCUIA BOJOPOJIA B PACTUTENIbHBIX U

JKHUBOTHBIX KJICTKaxX»

Benku-akTuBaTopel U OENKH-

2
0 WHTHOUTOPEI 09.11.2024
27 ABTOTpOGHBIN TUII 0OOMEHA BELLIECTB 11.11.2024
28 doTocuHTE3 14.11.2024
XemocuHTe3. JJaboparopHas padoTa
29 «CpaBHEHHE MTPOIIECCOB POTOCHHTE3A H 0.5 16.11.2024
XEMOCHHTE32)
AnHaspoOHbIe OpraHu3Mbl. Buibt
30 opoxenus. JlaboparopHas pabota
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U 18.11.2024
TIBIXaHUS
31 AspoOHBIE OpraHUu3Mbl. DTaIlbl
SHEPTeTUYECKOro 0OMeHa 21.11.2024
DHeprus MeMOpaHHOTO TpaIueHTa
32 HpOTOHOB.vCI/IHTe?» ATO®: pabora 93.11.2024
npoToHHON AT®-cuHTa3bI
33 Peakiuyn MaTpuyHOro CHHTE3a 95 11.2024
34 Tpanckpunius — MaTpUYHBIA CUHTE3
PHK 28.11.2024
35 Tpancisuus u e€ sranbl




30.11.2024

Konnposanne amuuokucior. Pois

36 pudocom B OMocHHTE3€ Oelika 02.12.2024
37 Opranu3anys TeHOMa y IPOKapuoT U
YKapHOT 05.12.2024
38 MonexynspHble MEXaHU3MBbI
AKCIIPECCUU TEHOB Y YKAPHUOT 07.12.2024
Bupycbl — BHEKIIEeTOUHBIE (DOPMBI
39 YKU3HU U OOJINTaTHBIC TIAPa3HTHI. 05
[Tpaktuueckas padota «Co3naHue 09.12.2024
MO/JIEITH BUPYCa»
40 BupycHrie 3a0011eBaHUS YeIOBEKa,
YKUBOTHBIX, PACTCHUI 12.12.2024
41 Hanotexnonoruu B 6uonoruu u
MEIULIHE 14.12.2024
42 JKU3HEHHBIN UK KIETKH 16.12.2024
43 Martpuunsliii cuate3 JTHK 10.12.2024
Xpomocomsl. JlaboparopHas paboTa
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5 91.12.2024
MUKpOTpenaparax»
45 Jlenenue KIETKH — MHUTO3 93.12.2024
46 Tunst knetok. Kapuokunes u 05
nuTokuHe3. JlaboparopHas pabota 26.12.2024




«HabmroneHre MUTO3a B KIIETKAX
KOHYMKa KOpPEIIKa JiyKa (Ha FOTOBBIX

MUKpOIpernaparax)»
47 Perynsanus ;kM3HEHHOTO LIUKJIA KIIETOK 28.12.2024
4
8 OpranusMm Kak eIMHO€ LIeJI0e 09.01.2025
Txanu pactenuii. JlaboparopHas pabota
49 . - 0.5
«M3ydeHne TKaHEeH pacTeHUIN 11.01.2025
TkaHU )KHBOTHBIX M YEJIOBEKA.
50 JIa6opvaTopHasf pabota «3yuenue 0.5 13.01.2025
TKaHEH KUBOTHBIX)»
Opranbl. CHCTEMBI OpPraHOB.
51 JlabopaTtopHnas pabota «3ydeHue 0.5 16.01.2025
OpraHoB I[BETKOBOT'O PaCTEHUS
52 O
Mopa Tejia OpraHu3MOB 18.01.2025
53 JIBMKEHHUE OpPTraHu3MOB 20.01.2025
54 [Tutranue opraHu3MoB 93.01.2025
55 [TuTanne MO3BOHOYHBIX )KHBOTHBIX.
[TumeBapuTenbHas cucTeMa 4ejloBeKa 25.01.2025
56 JlpIXxaHHE OpraHu3MOB 97 01.2025
57 JIpIxaHKe MO3BOHOYHBIX )KMBOTHBIX U




YeJoBeKa 30.01.2025

58 TpaHcmopT BemecTB y OpraHu3MoB
01.02.2025

59 KpoBeHnocHas cucrema o3BOHOYHBIX

KUBOTHBIX U YEIIOBEKA 03.02.2025
60 Brigenenue y opraHu3smMoB 06.02.2025
61 3amura y opraHu3MOB 08.02.2025
62 NMMyHHas cuctema uenoBeka 10.02.2025
63 PazpaxxuMocCTh U peryismnus y

OpraHU3MOB 13.02.2025

I'ymopanbHas perynsuus u
64 SH/IOKPUHHAS CUCTEMa KUBOTHBIX U 15.02.2025

9eoBeKa
65 DopMBbI Pa3MHOKEHUST OPTaHU3MOB 17.02.2025
66 [TonoBoe pa3zmMHOXKEHHE 90.02.2025
o Meitos 22.02.2025

I'amerorenes. O0pa3oBaHHEe U Pa3BUTHE

MOJIOBBIX KJeTok. JlabopaTopHas paboTa
68 0.5

«M3yyeHne cTpOeHHUs MOJIOBBIX KJIETOK 24.02.2025

Ha I'OTOBBIX MUKpOIIpCIIapaTax»




69

NHuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI€HE3

27.02.2025

70

3akyajKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIUCTKOB

01.03.2025

71

Poctru Pa3BUTUC )KXMBOTHBIX.
Jlaboparopnas padota «BrisiBieHue
MPU3HAKOB CXOJCTBA 3apOIbIIICH
IIO3BOHOYHBIX ) KUBOTHBIX»

0.5

03.03.2025

72

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

0.5

06.03.2025

73

HcTopus cTaHOBIEHUS U pa3BUTHUS
TeHETUKH KaK HayKu

10.03.2025

74

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

0.5

13.03.2025

75

3aKOHOMEPHOCTH HaClIe0BaHMsI
IpU3HAKOB. MOHOTMOpHIHOE
ckpeurBanue. [IpakTuueckas padota
"N3yueHue pe3ynbTaToB
MOHOTHOPUIHOTO CKpPEIUBaHUS Y
po30¢us"

0.5

15.03.2025

76

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

17.03.2025




AHanu3upymroluee CKpeluuBaHue.

" Henonnoe nomuHupoBanue 20.03.2025

JluruOpuiHOE CKpeIBaHue.

[TpakTudeckas pabora «/3ydeHne
78 0.5

pe3ynbTaTOB JUTHOPUIHOTO 03.04.2025

CKPEIIUBAHUS Y IPO30 (DUITBDY
79 [MuTomornueckre 0OCHOBBI

JUTUOPUTHOTO CKpEUIUBaHUS 05.04.2025
80 CueruieHHOE HaclleJIOBaHUE TTPU3HAKOB 07.04.2025
81 XpOMOCOMHAsI TEOPUS

HACJIeICTBEHHOCTH 10.04.2025
82 I'eneTuka moma 12.04.2025
83 ['eHOTHMT Kak 1EIOCTHAS CUCTEMA

14.04.2025

84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS

pacTeHUM, )KUBOTHBIX U YeJIOBEKA 17.04.2025
85 MN3MeH4YnBOCTb NMpU3HAKOB. Buibl

W3MEHUYHBOCTH 19.04.2025
86 MoaudukanroHHass K3MEHUYUBOCTh 91.04.2025

BapuanunoHHBIN psia ¥ BapUallMOHHAS
87 kpuBas. JlabopatopHas pabora 05

«MccnenoBanne 3akOHOMEPHOCTEN 24.04.2025

MOHH(I)HK&HHOHHOP'I N3MCHYMBOCTH.




[TocTpoeHne BapuallMOHHOTO psia U
BAPHUALIMOHHON KPUBON»

88

I'enoTunmyeckas N3MEHYHNBOCTb.
KoMOunaTuBHast N3MEHYHUBOCTE

26.04.2025

89

MYTaIII/IOHHaﬂ U3MCHYHNBOCTBD.
[IpaxTrueckas pabota «Myrtanuu y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

28.04.2025

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
nporuecca. JMUNeHETUKA U SITUT€HOMUKA

03.05.2025

91

I'enetnka yenoseka. [IpakTudeckas
pabota «CocTraBiieHHE U aHATTU3
POJOCIOBHOM»

0.5

05.05.2025

92

MeTo bl MEMUITMHCKON T'€HETUKU

10.05.2025

93

3HayeHne METUIINHCKON T'€HETUKHU B
MPEAOTBPAIICHUN U JICYCHUH
reHETHYECKHUX 3a001€BaHUN YEI0BEKA

12.05.2025

94

OCHOBHBIC TIOHSITHS CEJICKIIHU.
Jlaboparopnas pabota «3yuenue
COPTOB KYJIBbTYPHBIX PACTCHUH H TOPOJT
JOMAIITHUX dKHUBOTHBIX)»

0.5

15.05.2025

95

MeTo1bl CENeKIMOHHON pabOTHI.
JlaGopaTopnas pabora «3yuenue
METO/IOB CEJIEKLIUU PACTEHUI»

0.5

17.05.2025

96

Z[OCTI/I)KCHI/ISI CCIICKII A paCTeHI/Iﬁ )51




XKUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHHID»

19.05.2025

CoxpaHeHue, u3y4eHue u

97 1
WCIIOJIb30BAHUE TEHETUYECKUX PECYPCOB 22.05.2025
buoTexHoiorusa Kak Hayka u 0Tpacib
98 npon3BojicTBa. [IpakTrueckas pabora 1 0.5 94.05.2025
«3yueHne 00beKTOB OMOTEXHOJIOTUI
99 OcHOBHbIE HanpaBJIEHUS 1
CUHTETHUYECKOH OMOJIOTHH 26.05.2025
100 XpOoMOCOMHAsI M TeHHAS WH)KEHEPHUS 1 99.05.2025
101 MenuuuHcKkre OMOTEXHOJIOT NN 1 30.05.2025
102 PezepBHbiit ypok. [loBTOpeHue, 1
000011IeHHEe, CHCTEMAaTH3alls 3HAHUHI 31.05.2025
OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | - [paxrireciie u3yyeHusi | oOpa3oBaTeibHbIe
padoTsbI padoThI
pecypcsl
1 OposonmonHas Teopust Y. Jlapsuna 1 02.09.2024
) JIBMOKYIIHE CHJIBI SBOJTIOIIMH BUJIOB 110 1
Y. JapBuny 03.09.2024
3 Boprba 3a cymectBoBanue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD 05.09.2024
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
3BOJIIOIIUA 09.09.2024
Dranbl 3BOTIOIMOHHOTO Mpoliecca:
5 1
MHKPOIBOJIIOIHS K MAKPOIBOIIOIIUS 10.09.2024
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
3BOJIIOLIUA 12.09.2024
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. Jlaboparopnas 1 05
pabota «BplIsiBIeHUE U3MEHYUBOCTH Y 16.09.2024
oco0eil 0HOTO BUIa»
8 DnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1 17.09.2024
9 Murpauyu. M30ma0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas 19.09.2024




10

D¢ dext ocnoparens. dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

23.09.2024

11

EcrectBennslit oTOOp —
HaIPABJISIOIIHNA (DaKTOP IBOJFOIAH

24.09.2024

12

[TonoBoii oT6OP

26.09.2024

13

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlabopaTtopHnas pabora «3ydyeHue
apoMop(h030B U UANOAIATITALIAN Y
paCTeHHﬁ U )KUBOTHBIX»

0.5

30.09.2024

14

[Ipumeps! npucnocobaeHut y
Opranu3MoB: Mopdoornieckue,
(dbusmoornueckue, OMOXUMUIECKUE,
noBeneHyeckue. JlabopaTtopuas padora
«[IpucrocobieHnst OpraHu3MOB U UX
OTHOCHTEIIbHAS 11eJIECO00Pa3HOCTHY

0.5

01.10.2024

15

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

0.5

03.10.2024

16

Crpykrypa Buzia

07.10.2024

17

Bunoob6pa3oBaHue Kak pe3yabTar
MHUKPO3BOJIIOLIAN

08.10.2024

18

CBs3b MUKPO3BOJIIOIUU U




SIUACMHOJIOTHH 10.10.2024
Makpo3Boitonus.
19 [TameoHTOJIOrHYECKUE METO 1B 14.10 2024
W3YYCHHUS IBOJIOIUH
20 buoreorpaduueckne MeTOIbI U3ydeHUS
IBOJIIOITIH 15.10.2024
OMOpPHUOIOrMYECKHUE U CPABHUTEIBHO-
21 MOP(OJIOrHIE€CKHE METO/IbI U3yUEHHUSI 17.10.2024
9BOJIIOLAH
MonekynspHO-T€HETUYECKHUE,
22 OMOXMMUYECKHE U MaTEMAaTHUECKHE 91.10.2024
METO/IbI H3yICHHSI IBOJTFOIIUN
23 OO6mIre 3aKOHOMEPHOCTH YBOJTIOIUH 99 10.2024
24 AnanTtuBHas paguanus.
HepaBHOMEpPHOCTH TEMTIOB DBOJIIOIIH 24.10.2024
o5 HaydHple TUTIOTE3bI MPOUCXOKICHUS
JKU3HH Ha 3eMIIe 07.11.2024
26 JloHay4yHbI€ PECTaBICHUS O
3apOXKACHUH KU3HU 11.11.2024
97 OCHOBHBIE ATarbl HEOPraHUYECKON
3BOJIIOLIUA 12.11.2024
28 ['unoTesbl 3apoKaeHUS KUZHU 14.11.2024
29 Ucropus 3emnn u MeTombl €€ 05
uszyuenus. JlaboparopHas padota 12.11.2024




«I/I?)yT-ICHI/Ie 1 OIIMCAHHEC UCKOITaCMbIX
OCTAaTKOB JPCBHUX OPraHU3MOB»

HauanbHele 3Tarns! opraHn4ecKkon

30 SBOJIIOLIUHA 14.11.2024
31 DBOJTIOIHS DYKAPHOT 18.11.2024
32 OCHOBHBIE ATAITBI BOJTIOIIUU

KUBOTHOT'O MUpa 19.11.2024

OCHOBHBIE ATAITBI BOJTIOITUU
33 pactutensHOro Mupa. [IpakTndeckas 05

paborta «3ydeHune ocoOeHHOCTEH 21.11.2024

CTPOEHUS PACTCHUI Pa3HBIX OTJICIIOB)

OBouroIM )KUBOTHBIX. [IpakTrueckas
34 abora «/M3yueHue ocoObeHHOCTEN 0.5

IC)TpOCHI/IH HZ:BOHO‘IHBIX JKUBOTHBIX 25.11.2024
35 Pa3BuTue *u3Hu Ha 3emMiie 10 3pam U

nepuoaam 26.11.2024
36 MaccoBble BBIMUpaHUS —

AKOJIOTUYECKHE KPU3UCHI TIPOIILIOTO 28.11.2024
37 CoBpeMeHHbIN IKOJIOTHYECKUN KPHU3UC,

€ro 0CoOEHHOCTH 02.12.2024
38 CoBpemeHHasl cucTeMa OpraHuYecKoro

MPOIILJIOTO 03.12.2024
39 OcCHOBHBIE CUCTEMATUYECKUE TPYIITIBI

OpraHU3MOB 05.12.2024
40 AHTpOIIOJIOTHSI — HayKa O 4EJIOBEKE




09.12.2024

Pa3BuTune npencraBieHuii o

41
MIPOUCXOKICHUHU YEIIOBEKA 10.12.2024
MecTto uenoBeka B CUCTEME
opranmueckoro mupa. JlabopatopHas
42 n i :
pabora «3yyeHune ocoOeHHOCTEH 0.5 12122024
CTPOCHUS CKeJIeTa YeJIOBEKa,
CBSI3AHHBIX C TIPSIMOXOXKICHUEM)»
4
3 JIBuKyIiye Cuibl aHTpONoreHe3a 16.12.2024
CooTHolIeHne OMOJIOTHYECKUX U
44
COLIMANIBHBIX (PaKTOPOB B 17 12.2024
aHTpOIOTeHe3e
45 O
CHOBHBIE CTa/INU aHTPOTIOreHEe3a 10.12.2024
46 II
aJIeOreHeTHKa U MaJIeoreHOMUKa 93122024
47 DBOJIIOIMS COBPEMEHHOTO YeJI0OBEKa
24.12.2024
UYenoseueckue pacsl. [IpakTrueckas
48 0 N 0.5
paboTa « “SYIIGHI/IG HKOJIOTHYECKUX 96.12.2024
a/IanTalui 4eJI0BeKay
49 MeXIMCIUTUTMHAPHBIE METOIbI
AHTPOIOJIOTUHI 09.01.2025
50 3aposkIeHUE U pa3BUTHE IKOJIOTUU

13.01.2025




51

Mertoap! 3xkosoruu. JlabopatopHas
pabora «M3y4eHrne MeTo10B
IKOJIOTMYECKUX UCCIICIOBAHMID)

0.5

14.01.2025

52

3HadeHne YKOJIOTMYECKUX 3HAHUN I
JeoBeKa

16.01.2025

53

DKkojnorudeckue pakTopsl

20.01.2025

54

Abunotnueckue pakropsl. CBET Kak
skosioruueckuii paxrop. Jlaboparopnas
pabora «BpisiBneHue nprucnocooieHuit
OpPraHU3MOB K BITUSTHHIO CBETa»

0.5

21.01.2025

55

Abuotuueckue pakropsl. Temmneparypa
KaK KOJIOTUYECKUHA (PaKTop.
JlabopaTtopHas pabota «BrisiBIeHHe
MPUCTIOCOOJICHUH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATypbI»

0.5

23.01.2025

56

AbGuoTtndeckue akTopsl. BiaxxHoCTh
KaK 9KOJIOTUYECKUHN (haKTop.
JlaGopaTtopHnas pabota
«AHATOMUYECKHE 0COOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHHSD

0.5

27.01.2025

57

Cpenbl 0OuTaHUS OPraHU3MOB

28.01.2025

58

buonoruueckue PUTMBI

30.01.2025

59

Xuznennsle GopMbl OpraHU3MOB




03.02.2025

60

buoTtnueckue hakropsr

04.02.2025
3HaueHne OMOTUIECKHIX
61 i i
B3aUMOJICHCTBUH JIJISl CYIIECTBOBAHHUS 06.02.2025
OpraHu3MOB B cpejie 00UTaHus
62 DKOJIOTHYECKHE XapaKTEPUCTUKHI
i 10.02.2025
OcHOBHBIC TIOKA3aTEIJIN TOYJISIIHH:
63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 11.02.2025
MOJIOBAsi CTPYKTYpa
OcHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:
64
POXKIaEeMOCTh, IIPHPOCT, TEMIT POCTa, 13.02.2025
CMEPTHOCTh, MUTPAIIHH
65 3
KOJIOTHYECKAast CTPYKTYpPa MOIYJISIHH 17.02.2025
66 &
JlnHaMuKa TIOMYJISIIAN U €€ PeryIsius 18.02.2025
67 KpuBsie pocTa 4HCICHHOCTH
nonyisituy. KpuBbie BBKUBaHUS 20.02.2025
DKoJIoTHYeCcKast HUIIA BUJIA.
68 JlaGopaTtopHas pabota 05
«IIpucrocoOeHus CeMsIH PaCTCHUH K ' 24.02.2025
pacceneHuio»
69 Bupa kak cucrema nomynsuuii

25.02.2025




3aKOHOMEPHOCTH MOBEJCHUS U

;
0 MUTpaIUi )KUBOTHBIX 27.02.2025
71 —
Coo011ecTBO OpraHu3MoB — OHOIICHO3 03.03.2025
72 DKocucTeMa Kak OTKpbITasi cucTeMa
04.03.2025
73 KpyroBopoT BemecTs U MOTOK SHEPTHU
B DKOCHCTEME 06.03.2025
74
OCHOBHBIE TIOKA3aTEIH YKOCHCTEMBI 10.03.2025
75 DKOJIOTHYECKHE MUPaAMUIbI 11.03.2025
76 N3menenus cooOI1ecTB — CyKIeCCUH 13.03.2025
[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI
7 03€ep M peK. DKOCUCTEMBI MOpEH 1 17.03.2025
OKEaHOB
[Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
78 .
TYHJIP, JIECOB, CTETICH, ITyCTHIHb 18.03.2025
79 AHTPOTIOT€HHBIE DKOCHUCTEMBI 90.03.2025
Ypboakocucremsl. [Ipaktuyeckas
80 pabota «/3ydyeHue u onrcanue 0.5 01.04.2025
ypOOIKOCUCTEMBI»
81 3aKOHOMEPHOCTH (POPMHUPOBAHHUS
OCHOBHBIX B3aUMOJICHCTBUI 03.04.2025




OpraHnu3MoOB B DKOCUCTEMAX

MexaHu3Mbl BO3IEUCTBUSA 3arpsI3HEHUN
Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,

82 OpraHU3MEHHOM, MOMYJSIIUOHHOM U 07.04.2025

9KOCUCTEMHOM YPOBHSIX
83 buocdepa — obuiennanerapHas

o0osi0uka 3eMin 08.04.2025
84 VYuenne B. U. Bepnaackoro o

ounocdepe 10.04.2025
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS

o6uochepsl 14.04.2025
86 KpyroBopoTs! BemiecTs u

OMOreOXMMHUYECKHUE IUKITBI 15.04.2025
87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC

OMOMBI CyIIN 17.04.2025
88 YcroiunBocTh OMOCheps 91.04.2025
89 DKOJIOTUYECKHE KPUZHUCHI H X

MIPUYUHBI 22.04.2025
90 BosneiicTBue yenoBeka Ha Ouochepy 94.04.2025
o1 AHTPOTIOT€HHOE BO3/ICHCTBUE HA

pPacTUTEIbHBIN M )KUBOTHBIH MU 28.04.2025
92 Oxpana npupo sl 99.04.2025
93 OcHOBHBIE MPUHIUIIBI YCTOHYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

05.05.2025

94

ParnoHanbHOE TPUPOIOTIOIB30BAHHE U
COXpaHEHHE OMOJIOTUIECKOTO

pa3HooOpaszus 3eMin 06.05.2025
95 O06006meHne o Teme 1

«MUKPOIBOIIOIHS U €€ pe3yabTaThD» 08.05.2025
96 0O6061menue o reMe «Makpo3BOTIOLUS 1

U €€ pe3yJbTaThl» 12.05.2025
97 O6061mmenue o treme «IIpoucxoxaenue 1

Y pa3BHUTHE KU3HU HA 3eMIIe» 13.05.2025
98 O606mmenue o teme «IIpoucxoxaenue 1

YeJIoBeKa — aHTPOIIOTCHE3) 15.05.2025

O6061enue o TeMe «IKOJIOTUs —
99 HayKa O B3aUMOOTHOIICHHUSIX 1 10.05.2025

OpPraHU3MOBY
100 O6006mmenue mo reme «OpraHu3Mbl U 1

cpena oOuTaHUs 20.05.2025
101 0O06001eHue 110 TeMe «IDKOJIOrUs BUIOB 1

Y TIOTYJISTIA 22.05.2025
102 O606mmenue o teme «buocdepa — 1

rio0anbHask PKOCUCTEMa» 26.05.2025

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






