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IHOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ydyeOHomy npenmery "buonorus" (manee - Ouosnorusi) Ha
YPOBHE cpeqiHero ooiiero oopaszoBanus pazpadborana Ha ocHoBe DenepanbHOTO
3akoHa o1 29.12.2012 Ne 273-®3 «0O6 ob6pa3zoBanuu B Poccuiickoii
Ddeneparun», GI'OC COO, KoHuenmuu mpenogaBaHus y4yeOHOTO IpeaMera
«buonorus» M OCHOBHBIX MOJOXKEHUH (denepaibHOW paboueld MPOrpaMmbl
BOCIIUTAHMUSI.

VYuebnniii npeamet «buonorus» yrmyonéunoro ypoBHs usyuenus (1011
KJIACChl)  SIBJISIETCS  OAHMM W3  KOMIIOHEHTOB TPEIMETHOM  o0JyiacTu
«EctecTBeHHO-HayuyHble npenMeTsl». CormacHo mnonoxenusm PIroC COO
npouiibHbIE Y4YeOHbIE NpPEIMETHl, H3ydyaeMble Ha YIIyOJEHHOM YpPOBHE,
SIBJISIOTCS cIocoOoM audpepeHmanum 00ydeHrs Ha YPOBHE CpeHEro o0Iero
o0pa3oBaHUsI M MPU3BAHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0IKUM, CpeIHUM OOIIUM, CpPEeIHUM NPO(PECCHOHATBLHBIM W BBICIIUM
obOpazoBaHueM. B To ke BpeMsi KaxKIbIlii U3 3TUX y4E€OHBIX MPEAMETOB JOJKEH
ObITh OpPUEHTUPOBAH Ha TMPUOPUTETHOE pEIIeHHe 00pa30BaTENbHBIX,
BOCITUTATENBHBIX U Pa3BUBAIOIIMX 3a7a4, CBS3aHHBIX C MPOGOpHUECHTALHEH
oOyJaromuxcsi M CTHUMYJUMPOBAaHHMEM HHTEpeca K KOHKPETHOW o0nacTu
HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIUHOW, HKOJOTHEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yuyeOHoMy mpeameTy "buosorus" ga€r mpeacraBieHHE O
HeIu W 3a7adyax U3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOn€HHOM
YPOBHE, omnpeneseT o0s3aTeabHoe (MHBapUaHTHOE) MPEAMETHOE COJIEpKaHHUE,
€ro CTPYKTYpHpPOBAaHHME MO pa3jeiaaM U TeMmaM, paclpelielieHHE IO Kilaccam,
PEKOMEHIyeT IMOCJIEeA0BATEIbHOCTh U3YYEHHUs] y4eOHOro maTepuaia ¢ yuéTom
MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JJOTUKK y4eOHOro mpoliecca,
BO3pPAcCTHBIX OCOOEHHOCTeW oOydarommxcsd. B mporpamme 1o Ouosioruu
peanu30BaH TPHUHIIMI MPEEMCTBEHHOCTH C HM3yYE€HHWEM OHMOJIOTUU Ha YPOBHE
OCHOBHOro o0Omiero oOpa3oBanus, Onarojaps dYemMy MPOCMATPUBAETCS
HAIpaBJICHHOCTh Ha [MOCJEAYIOLee pPa3BUTHE OUOJIOTMYECKUX 3HaHUMH,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE E€CTECTBEHHO-HAYUYHOTO MUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIICHUS, MPEJCTaBICHUN O 3I0POBOM 00pa3e KU3HH, HA
BOCIIUTaHuEe OepeKHOr0 OTHOIIEHHSA K OKpY’KarolleW mnpupoaHou cpene. B
nporpamMme Mo OMOJOTMU TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO MpeaMeTa
«buonorusiy B peanmuszanuu  TpeOoBaHuii PI'OC COO k MmIaHUpPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3ysibTaTaM OOy4YeHUs U B
GbopMHpPOBAaHWM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIILHON JESTENHHOCTU



0o0y4JaronmMxcsi Mo OCBOCHUIO COJEpKaHUsS OMOJIOrMYEeCKOro oOpa3oBaHUSI Ha
YPOBHE CPEAHETO 00IIEro 00pa3oBaHMUsI.

Yuebubiii mnpeamer «buonorusy» Ha  ypoOBHE CPEAHETO  OOIIETO
oOpa3oBaHHsg 3aBepmiaeTr OWOJOTHMYEeCKOe oOpa3oBaHHWE B  IIKOJIE H
OpUEHTHUPOBAH Ha pacCUIMPEHHE U yriayOJeHue 3HaHUN 00yYaroIuXcsi O >KUBOU
IpPUPOAE, OCHOBAX MOJEKYJSIPHOM U KJIETOYHOM OWUONOruu, 3MOpPUOJIOTHH U
OMOJIOTUN DPA3BUTHSA, TCHETHKHU, CEJECKIIUH, OMOTEXHOJOTHH, IBOJIIOIMOHHOTO
YYEHHUSI ¥ SKOJIOTHUHU.

N3yuenue yudeOHoro mpenmera «buosorus» Ha yriayOJIeHHOM YpOBHE
OPHUEHTHPOBAHO HA MOATOTOBKY OOYYAIONIMXCS K MOCIEAYIONIEMY MOTYYCHHIO
OMOJIOTMYECKOrO0  00pa3oBaHWsi B By3aX M  OpraHu3alUsaX CPEIHEro
npodeccuoHaabHOro o00pa3oBaHusd. (OCHOBY €ro CoOJIepKaHHUS COCTaBIISCT
cucteMa OUOJOTHYECKUX 3HAHUH, MOJYYEHHBIX MPU U3YUCHUH 00YyYaroluMucs
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX pa3[eloB OWONOrMM Ha ypOBHE
OCHOBHOro oOmero obOpasoBanusi, B 10—11 kmaccax 3TW 3HaHUA MOJTYYaArOT
pasutHe. Tak, pacupeHsl U YITyOJIeHbl OMOIOTHUECKIE 3HAHUS O PACTECHUSX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YelloBeKa,  OOIIUX
3aKOHOMEPHOCTSIX ~ JKWU3HM, JOIOJHHUTEIBHO BKIIOUCHBI  OHWOJIOTHYECKUE
CBEIIEHUS TPHUKIAJAHOTO U TOWUCKOBOTO XapakTepa, KOTOpPhIE MOXKHO
UCIOJIb30BaTh KaK OPUEHTUPHI IS TIOCIEAYIOMIero BbIOOpa mpodeccun.
Bo3moskHa Takyke uMHTerpaius OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUAMH, TMOJYYEHHBIMU OOYYAIOIUMHKCS TPU HM3YYCHHH (DU3UKH, XHMHH,
reorpaduu U MaTeMaTUKH.

CrpykTypa mporpamMmbl Mo yuyeOHoMy mpenmery "buomorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBII M SBOJIOUMOHHBIM MOAXOAbl K H3YUYEHUIO OHOJIOTHH.
CornacHO WM, W3y4YalOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEepHBIC IS
JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlUH, BOJIOIUHA OPTAaHHIECKOTO MUPA
Ha 3emJie, COXpaHEHHsI OMOJIOTMYECKOTO pa3sHooOpas3usi 1uianetsl. Tak, B 10
KJIacC€ M3Y4yaloTCsl OCHOBBI MOJEKYJISIPHOW M KJIETOYHOM  OHOJIOTHH,
AMOPHOJIOTUN M OUOJIOTHH Pa3BUTHS, TEHETUKHA U CEIICKITUU, OMOTEXHOJIOTHH U
CUHTETUYECKOW OWOJOTHH, aKTyaJu3UPYIOTCS 3HAHUS OOyJaromuxcs T
OOTaHWKEe, 300JI0THHM, aHaTOMuH, Gu3uonoruu yeiaoBeka. B 11 kiacce
M3YYaroTCsl HBOJIIOIIMOHHOE YUEHHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYyeOunii npenMer «buonorus» Tpu3BaH 00ECHEUUTh OCBOCHHE
oOyJaronMMucss OHOJOTMYECKUX TEOPUH M 3aKOHOB, WIEH, MPUHUUIIOB H
MpaBWiI, JISKAIMIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa, 3HAHUW O CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX KJIETKU, OpraHu3Ma,
MOMYJISAIINN, OUOIEH03a, SKOCHCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JOCTHKCHUSX,



COBPEMEHHBIX  MCCIEJIOBAaHUSAX B  OHMOJOrMM, MPUKIATHBIX  ACIEKTax
Ouosjornyeckux 3HaHWUM. [ pasBuTHS M HOAJAEpKAHUS — MHTepeca
oOyvaromuxcst K  OWOJOrMM  HapsAAy CO  3HAUUTENIbHBIM  00BEMOM
TEOPETUYECKOr0 MaTepuaia B COAEP)KAHUM NPOrpaMMbl IO OHOJIOTUH
IPEeIyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJIEHMS U Pa3BUTUS TOH WM
MHOM 00s1acTh OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyO€KHBIX YUEHBIX B
pelIeHre BaXXKHENIINX OMOJOTHYECKUX U IKOJIOTMYECKUX MPOOIIEM.

Lenp wusywyenust yueGHOro mpenmera «buonorus» Ha yrayOnéHHOM
ypOBHE — OBjJajJeHUE OOydYaloIMMHUCSH 3HAHUAMU O  CTPYKTYpPHO-
(YyHKUMOHANBHOM  OpraHU3allid  SKUBBIX CHCTEM  pa3HOro paHra u
npUOOpPETEHNE YMEHHI HCIIOIb30BaTh 3TU 3HAHMS B (()OPMUPOBAHUM UHTEpECA K
omnpenenéHHor o6acTh TpPodeCCHOHATILHOW JICATEIBLHOCTH, CBS3aHHOM C
Ouosnoruel, wiIM K BbIOOPY ydeOHOro 3aBeACHUA [UIS MPOAOKEHUS
OMOJIOTUYECKOTO 00pa30BAHMUS.

JlocTkeHne uenu usydeHus yudeOHoro mnpeamera «buonorus» Ha
yriayOIE€HHOM YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIIETYIOMINX 3a1au:

OCBOEHME OOYyYaloIMMUCS CHUCTEMbl OMOJIOTMYECKHX 3HaHUM: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpHsSIX, KOHUEMUHUAX, TUIOTe3ax, 3aKOHax,
3aKOHOMEPHOCTSIX M MPABWIAX, COCTABJISIOLIMX COBPEMEHHYIO E€CTECTBEHHO-
HayYyHYI0 KapTHUHY MHpa; O CTPOCHHUH, MHOTOoOOpa3sMM M OCOOEHHOCTSX
OMOJIOrMYEeCKUX cHcTeM (KJIEeTKa, OpraHu3M, MHOIMYJSILMs, BHUJ, OHOTEOIEHO3,
ouocdepa); O BBIAAIOMIUXCA OTKPBITHUSX U COBPEMEHHBIX HCCIIEAOBAHUAX B
Omooruu,

O3HaKOMJIEHHE OO0YYaromMXCs C METOJaMH IMO3HAHUS KUBOM MPHUPOJBI:
UCCIIEIOBATEILCKUMU METOJIaMU  OMOJIOTMYECKHX HayK (MOJEKYJISpHOH U
KJIETOYHOM OHMOJIOTUH, SMOPHOJOTMUM W OWOJIOTMHM pPa3BUTHUS, TEHETHUKU U
CEJNIeKIMH, OHOTEXHOJOTMH W CHUHTETUYECKONM OHOJOrMH, NaJeOHTOJIOIHH,
JKOJIOTHUH); METOJaMH  CaMOCTOSATEIBHOIO  IPOBEJIEHUS  OMOJIOTHUECKHUX
UCCIIEJIOBaHUNA B J1abopaTopu U B mpupoje (HaOoJeHue, H3MEpEHUe,
AKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaJICHHE OOYYaIOMIMMHUCS YMEHHUSMH: CaMOCTOSTEIbHO HAaXOJUTh,
aHAJIM3UPOBATh U HUCIIOJIb30BATh OMOJOTHYECKYI0 MH(OPMAIIHIO; TOIb30BATHCS
OMOJIOrMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM; YCTaHABIMBATh CBSA3b MEXIY
pa3BUTHEM OHOJOTUM M COLUHUATBHO-3KOHOMHUYECKUMH U 3KOJIOTMYECKUMU
npo0ieMaMu 4YeJI0BEYECTBA; OLEHUBATH MOCIEACTBUSA CBOEH NEATEIBHOCTH IO
OTHOIIICHUIO K OKpY’Kalolllell MpHUpPOAHOI cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBI0  OKpPYKAIOIIMX JIHOJEH; O0OOCHOBBIBaTH M  COONIOAATH  MEPHI
npouIakTUKKN UHPEKUUOHHBIX 3a001€BaHUM, MpaBujIa MOBEACHUS B MPUPOJIE



u  oOecriedyeHus: 0€30MACHOCTH  COOCTBEHHOW  KU3HENEATEILHOCTH B
Ype3BBIYAWHBIX  CHUTYalUSX MPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa,;
XapaKkTepru30BaTh COBPEMEHHBIE HAyUYHbIE OTKPBITUS B 00JaCTH OUOJIOTHY;

pa3BUTHE y OOYYalONmIUXCS  WHTEUICKTYallbHBIX W TBOPYECKUX
CIOCOOHOCTEW B Tpollecce 3HAKOMCTBA C BBLIAIOIIMMUCS OTKPBITUAMH U
COBPEMEHHBIMHM HCCJICIOBAHUSIMA B OMOJIOTHH, PEIIAEMBIMHU €10 MPOOIeMaMH,
METOJ0JIOTHEN OMOJIOrMYECKOT0 UCCIIEIOBAHMUS, MIPOBEICHUS
OKCIIEPUMEHTAIIBHBIX  WCCJIEJAOBAHHMM, peIIeHUus OWOJOTUYECKHX  3aj1ad,
MOJIETUPOBAHUS OHMOJOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y 00YUYAIOIINXCS IIEHHOCTHOTO OTHOIIICHUS K KUBOW MPUPOJIE
B IEJOM MU K OTACIbHBIM €€ O0O0beKTaM U SBICHUSIM; (HOPMUPOBAHUE
IKOJIOTHYECKOM, TeHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphbl MOBEJACHUS B
IPUPOJIE; MHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre OoO0yYarolMMHCS KOMIIETEHTHOCTH B pPallMOHAIBLHOM
MPUPOJIONOIB30BAHUU (COOIIO/ICHHE TMPaBWII MOBEICHUS B MPUPOJE, OXPaHBI
BUJIOB, JKOCHUCTEeM, Ouocheprl), COXpAaHEHHH COOCTBEHHOTO 3JI0POBbSl U
3I0pOBbSl  OKpYXKAaOMIMX  Jitoaed  (coOmrojeHuss Mep  NpodUIAKTUKU
3a00JIeBaHMM, obecrieueHue 0Ee30ITaCHOCTH YKM3HEIEATSIbHOCTH B
Ype3BbIYAWHBIX CUTYALUSIX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
MCIIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUM U YMEHUH B TOBCETHEBHOM KU3HU;

CO3JaHMe YCJIOBMM JJIE OCO3HAHHOIO BbIOOpa  OOydYarouumucs
VHIUBUYaJIbHON oOpazoBaTeIbHON TPACKTOPUH, CIOCOOCTBYOIIEH
nocjieaywnemMy npodeccHoHaIbHOMY CaMOOIPEIEIEHNUI0, B COOTBETCTBUU C
WHIMBUy AIbHBIMU UHTEPECAMH U MOTPEOHOCTSAMH PETHOHA.

OO0miee 4YMCIO YacoB, OTBEICHHBIX Ha U3y4YeHHE OWOJIOTMM Ha
yIIIyOJICHHOM YPOBHE cpejHero oomiero oopasoBanus, cocrapisetr 204 yaca: B
10 xmacce — 102 ygaca (3 gaca B Hemenro), B 11 kmacce — 102 gaca (3 gaca B
HEJIEII0).

OT60p opraHu3alMoHHbIX (HOPM, METOJIOB U CPEJICTB O0yUEeHUS] OMOJIOTUN
OCYILIECTBIISIETCSA C YUETOM CIIEIM(PUKH €Tr0 COJIepKaHUS U HAINPABJICHHOCTH Ha
MPOJOKEHUE OUOJIOTUYECKOr0 O0O0pa3oBaHUs B OpPraHU3AlUSAX CPEIHETO
po(ecCHOHaTBFHOTO U BRICIIIETO 00pa30BaHUsI.

OO0s3aTenbHBIM  YCIIOBUEM IPU OOyYEeHHM OWOJIOTMM Ha YIIIyOJIEHHOM
YPOBHE SIBJIAETCS MPOBEACHUE Ja0OPATOPHBIX M MPaKTHUYECKUX padoT. Takke
ydacTue  OOydyarolmuxcsi B BBIIOJHEHUUM  MPOEKTHBIX M YyuyeOHO-
UCCJIEIOBATEILCKUX Pa0OT, TeMaTHKa KOTOPBIX OMpPEACNSIeTCs y4UTelleM Ha
OCHOBE HMEIOIIMXCA MaTEepUATbHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
IIPUPOIHBIX YCIOBUM.



COJEPXAHME OBYUYEHUA
10 KITIACC

CopnepxaHue mporpaMmbl, BBIACICHHOE KYPCUBOM, HE BXOJUT B MIPOBEPKY
rocyapctBeHHoi utoropoi arrecrauuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemenHass Ouosiorus — KOMIUIEKCHass Hayka. Kpartkas wucropus
pa3BuTUs Ouosioruu. buonornyeckue HaykKu M U3ydaeMble UMU TPOOJIEMBI.
dyHaaMeHTalbHbIE, MPUKIAJAHbIE W TOHWCKOBBIE HAy4YHbIE HCCIEHOBAaHUSA B
ouosoruu.

3HadyeHue Ouosioru B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HayyHOW KapTuHbl Mupa. [Ipodeccun, cBs3aHHble ¢ OuWoNOrHe. 3HaueHHE
OMOJIOTUM B TPAKTUYECKON JESITEIILHOCTH 4YEJIOBEKAa: MEIUIIMHE, CEIThCKOM
X0351CTBE, MTPOMBILIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdemoHcTpanuu

[Toptpetrsr: Apucrotens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsent, I'. Mennens, B. U. Bepnanckuii, 1. I1. IlaBnos, U. U.
MeunukoB, H. W. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, @.
Kpuxk, . K. benses.

Tabmuibl u cxembl: «CBsi3b OMOJIOTHH C APYTUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cUCTEMbI U UX U3Y4YeHHUE

JKuBbie cuCTEMBI Kak NpeaMeT u3ydeHus Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XWUMHYECKOTO COCTaBa, AUCKPETHOCTh W UEIOCTHOCTD,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3alusl,
CaMOBOCIIPOU3BENEHUE, PA3IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJISAPHbIM, KIECTOYHBIMU,
TKAQHEBBLIH, OpPraHU3MEHHBIM,  MOMYJSIHUOHHO-BUAOBOW,  3KOCHCTEMHBIN
(bnoreonenoTudeckmii), omochepusiii. IIporecchl, MPOUCXOASAIINE B KHUBBIX
cuctemax. OCHOBHbIE MPHU3HAKKU >KUBOTO. KHU3HB Kak (hopMa CyIIECTBOBAHUS
Marepuu. Hayku, wu3yyarmonme KUBbIE CUCTEMbl Ha pa3HbIX YPOBHSX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. MeToabl Onosioruueckoil Hayku. Habmroaenue,
U3MEPEHUE, OKCIEPUMEHT, CcHUcTeMaTu3anus, MeraaHanu3. [lonsatue o
3aBUCHMMOM M HE3aBUCUMOM TNIepeMeHHOM. I[limaHupoBaHHE HKCIIEpUMEHTA.
[TocTanoBka u mposepka runote3. Hynesas runoresa. [lonaTtne BoIOOpKH 1 €€
JOCTOBEpPHOCTh. Pa3bpoc B Ouonornyeckux gaHHBIX. OIeHKA JOCTOBEPHOCTH



IIOJIyYEHHBIX pe3yJIbTaTOB. [IpUUnHBI MCKaKEHUSI PE3yIbTATOB JKCIIEPUMEHTA.
[ToHsATHE CTATUCTUYECKOIO TECTA.

JdemoncTpauumn

Tabmumpsl u cxembl: «OCHOBHBIE NPU3HAKH >KU3HWY», «buomornueckue
cuctembl», «CBOWCTBa JXMBOM MaTepum», «YPOBHU OpPraHU3alUM KUBOU
npupoab», «CTpoeHue KMUBOTHOM KIIETKW», «TKaHM XKUBOTHBIX», «CHUCTEMBI
OpraHOB YEJOBEYECKOro opraHuzMay, «buoreonenos», «buocdepa», «MeToasl
WU3YUYECHHUsI )KUBOU IIPUPOIBI».

ObopynoBanue: jabopaTopHOoe  000pylIOBaHHWE I NPOBEIEHUSA
HAOJII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnuyeckas paodora «lcnonb3oBaHWE pA3TUYHBIX METOIOB IpHU
V3YUYEHUHU KUBBIX CHCTEM.

Tema 3. buosiorust KJIeTKu

Knetka — cTpykTypHO-QyHKUHMOHANbHAS €IUHHULA XKuBoro. Vcropus
OoTKpbITUsA KieTku. Paborel P. T'yka, A. JleBenryka. Kierounass teopus (T.
[lIBanH, M. Illneiinen, P. BupxoB). OCHOBHbIE NOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPUH.

Meroasl MOJEKYISPHOM W KJIETOYHOM OHOJIOTHH: MHUKPOCKOMMS,
xpomarorpadus, 31eKTpoPope3, METOJ MEUYEHBIX aTOMOB, AU((epeHnrnaIbHoe
HeHTpU(yTrupoBaHue, KyJIbTUBHUPOBAaHUE KIETOK. M3yuenue ¢huxcuposannvix
K1emoKk.  DIEKTpOHHass  MUKpockomnusa.  Koughoxanvnas — Mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoncTpauumn

[Toptpetst: P. T'yk, A. JleBenryk, T. llIBann, M. Illneitnen, P. Bupxos, K.
M. boap.

Tabmuubpr u  cxembl: «CBETOBOM  MHUKpPOCKOI»,  «DJIEKTPOHHBIN
MHUKpPOCKON», «lcTOpUs pa3BUTHA METOI0B MUKPOCKOITAW.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIpEenapaThl PaCTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

I[IpakTuueckass padora «l3ydeHne METOJOB KIETOYHON OHOJIOTUHU
(xpomatorpadusi, snexkrpodopes, audpdepeHranbLHoe UEeHTpUdyrupoBaHue,
[I1IP)».

Tema 4. Xumn4eckasi OpraHu3anus KIeTKU

XUMHYECKAN COCTaB KIIETKU. Makpo-, MUKPO- U YIbTPAMUKPOIIEMEHTHI.
Bonma n e€ ponb Kak pacTBOPHUTENS, peareHTa, y4acThe B CTPYKTYpPHPOBAHUH
KJIETKH, TETUIOPETryIi. MHUHepallbHble BEIIECTBA KIETKH, UX OMOJIOrHuecKast
posb. POJIb KATHOHOB M AaHHMOHOB B KJIETKE.



Opranuyeckne BellecTBa KJIETKU. buosormueckue mnonaumepsl. benku.
AMMWHOKUCIIOTHBIN  cocTaB  OenkoB. CTpPyKTypsl OEIKOBOM  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oeika, HEeNTUHAA CBsI3b. BTopuyHas, TpeTUYHas,
yeTBepTUYHAs CTPYKTypbl. JleHaTtyparus. CBoiictBa OenkoB. Kiaccudukarms
oenkoB. buonornueckue pyHkuu 0eaKoB. [Ipuonsi.

YrieBoasl. Monocaxapumpl, JAcaxapu/ibl, OJIMTOCaXapUIbI u
nonucaxapuabl. OOHmMi T1aH CTPOCHUST U (PUBUKO-XUMHUYECKHUE CBOICTBA
yrieBoioB. buomornueckue GyHKIIMN yTIAEBOAOB.

Jluupel.  T'mapodunbsHO-TUIpOodOOHBIE  cBoMicTBA.  Knaccudukarus
aunuaoB. Tpurnunepuasl, Gocoaunuapl, BOCKU, cTepouabl. buonorndyeckue
¢ynkuun aunuaoB. OO0mMe CBOMCTBA OMOJIOTMYECKHX MEMOpaH — TEKy4YecCTb,
CIIOCOOHOCTh K CaMO3aMbIKAHUIO, MTOTYTPOHUIIAEMOCTb.

Hyxknennossie kucnotsl. JJHK u PHK. CtpoeHne HyKJIEMHOBBIX KHCIIOT.
Hyxneotuasl. [Mpunnun kommiementaproctu. [IpaBuno Yapradda. Ctpykrypa
JJHK — nBoitnas cnupanb. MecTOHaxXOXJeHHE U OMOJIOTHYECKHE (PYHKIIUU
JAHK. Buast PHK. ®yuknun PHK B knetke.

Crpoenue monexkynbsl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonorunueckue pynkiun AT®. BoccTraHoBIEHHbIE IEPEHOCUYUKH, UX (DYHKIIMH
B KJeTke. /[Ipyeue uyxneosuompugpocpamor (HTD). CexBenupoBanune [IHK.
Memoowi eenomuky, mpancKpunmMoMuKu, nPOmMeoMUKHU.

CrpyktypHas  Ouosorusi:  OuMoxumuueckue W Ouodusnveckue
UCCJIEIOBaHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYypbl OHMOMOJIEKYJI.
Mooenuposanue cmpykmypol u QYuKyuti OUOMONEKYT U UX KOMHIEKCOS.
Komnviomepuwiti  ouzatin  u  opeanuueckuil cuHme3 OUOMONEKYN U UX
HenpupoOHbIX AHAI0208.

JdemoncTpanuu

[oprpersr: JI. Ilommar, JIx. Yorcon, ®. Kpux, M. VYwikunc, P.
®pankiuH, @. Canrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XHMHYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «Pacrpenenenne XuMAIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabnumel u cxemsl: «llepuonnueckas TabauIa XUMUYECKUX SJIEMEHTOBY,
«CtpoeHue MoJIeKyJibl BOJIb», «BelllecTBa B cOCTaBe OpraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpPYKTypbl O€IKOBON MOJIEeKybDy, «CTpOeHHE MOJEKYI
yIJIeBOOB», «CTpO€HME MOJEKYJ JUNHUAOB», «HyKIEeMHOBBIE KHUCIOTBHIY,
«Ctpoenue monekyiasl ATO».

O6opynoBanue: XUMUYECKasl TIOCYa B 000pPYI0BaHHE.

JlabopaTopnas pabora «OOHapyxeHne O€IKOB C  IOMOIIBIO
KAQYECTBEHHBIX PEAKIIUL.



Jlabopatopnas paGora «liccnenoBaHWe  HYKIEHMHOBBIX  KHCIIOT,
BBIJIJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u GpyHKIUM KICTKH

Tunel KJIETOK: 3yKapHOTHYeCcKas M Ipokapuothuyeckas. CTpyKTypHO-
(yHKIIMOHAIbHbIE 00PA30BAHUS KIIETKH.

CrpoeHue mpokapuoTH4YeCKOM KieTku. KierouHass cTeHka OakTepuil u
apxeii.  OCOOEHHOCTH  CTpPOEHHA  TeTepoTpopHOM U aBTOTPOPHOI
IPOKaApPUOTUYECKUX KIETOK. MECTO U pOjIb IPOKAPHUOT B OMOLIEHO3AX.

Ctpoenne ¥ (QYHKIMOHUPOBAHHWE  DYKApUOTHUECKOHM  KJIETKH.
[Tnazmatnyeckass MemOpana (masmanemMma). CTpykTypa Mia3MaTHYEeCKOM
MeMOpaHbl. TpaHCHOpPT BEWIECTB uepe3 IUIa3MaTHYECKyr0 MeMOpaHy:
naccuBHbIN (muddysus, obneru€nHnas auddys3us), aKTUBHBIN (MIEPBUYHBIA U
BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponunaemocts MeMOpanbl. Pabora
HATpUI-KaIMEeBOro Hacoca. DHJIOIMTO3: MUHOLMTO3, (ParomuTo3. DK3OLMTO3.
Knerounast crenka. CTpykrypa M (PYHKIUU KIETOYHOW CTEHKH pPacTEHH,

rpudoB.
Huronmnasma. I{uro3zoms.  LluTockener. JIBUKEHHME  IIUTOILIA3MBL.
Opranou bl KJICTKH. OnnomeMOpaHHbIE OpraHOUbI KJICTKH:

snpomnasmaruueckas cetb (DI1C), annapat ['oabmku, TU30COMBI, UX CTPOEHHE
U (QyHknuu. B3anMocBsS3b OHOMEMOpPAHHBIX OpraHOUIOB KieTku. CTpoeHwme
IPaHyJSIPHOTO peTuKyiayma. Mexanuzm nanpasnenus 6enkog ¢ IIIC. Cunrte3
pacTBOpUMBIX OesikoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi)
SHJOIIa3MaTHYECKUil peTukyiym. CekpeTropHas QyHKIus annapara [ ojbIxu.
Moouguxayus beaxos 6 annapame I onvoxcu. Copmuposka benxkos 6 annapame
lonvoorcu. TpaHcmopT BemeCcTB B KIEeTKe. Bakyonu pacTUTENbHBIX KIIETOK.
Kunerounslii cok. Typrop.

[TomyaBTOHOMHBIE ~OPTaHOWILI  KJICTKW: MHTOXOHJPUH, TUTACTHIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuod.  Cumobuocenes  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (YHKIMM MUTOXOHIPHUN U
miactu. [lepBuyHbIC, BTOPUYHBIC U CIIOXKHBIC TUIACTUIBI (POTOCUHTEIUPYIOITUX
3YKapuoOT. XJIOPOIUIACThI, XPOMOILUIACTHI, JICMKOIIACTHI BHICIIUX PACTEHUM.

HememOpanubie  opranownabl  kinetku  CtpoeHne u  (QyHKOHUH
HEMEMOpaHHBIX  OpraHOWAOB  KJIETKU. Pubocombl.  IIpomescymounvie
Gunamenmoir. MukpoduiiaMeHThl. AKmuHogvle Mukpoguiamernmol. MpIIIICUHBIC
KIETKH. AKMUHOBblEe KOMNOHEHMbl HeMbluleyHblX KiemoK. MHKpOTpyOOUKH.
Knerounsiii nentp. CrpoeHWE U JBIKEHHE JKIYTUKOB M PECHUYCK.
MukpotpyOouku 1nmrormiasmel. lleHTpuons. berku, accoyuuposaumnvie ¢
Mukpoguriamenmamu u Mmukpompybouxkamu. Momophwvie benxu.



SAnpo. OOonouka siapa, XpOMaTHH, KapuoIUia3Ma, SIPBIIIKH, UX CTPOCHHE
u GyHKuuu. AnepHsiii 6enkoBbii MaTpukc. [IpocTpaHCcTBEHHOE pacloiioKeHHe
XpOMOCOM B HHTep(ha3HOM sape. Jyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — THCTOHBL Jlunamuka s0epHol 00010uKku 6 mumose. foephulil
mpancnopm.

Knerounble BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIIETOK
9YKapHuoT (PacTUTEIbHOM, )KUBOTHOM, TPUOHO).

JdemoncTpanuu

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

Tabmuiel U cxeMbl: «CTPOCHHE SYyKapUOTHYECKOU KIeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MUTOXOHAPUW, «SAapo», «CTpoeHre NPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIMpENapaThl PaCTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIMPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTropHnass pabora «/3yueHne CTpOEHUS KIETOK PAa3IUYHBIX
OpraHUu3MOB).

IIpakTHyeckasi padora «l3ydeHne CBOMCTB KIETOYHON MEMOpaHbD.

JladbopaTopnas padora «lccienoBaHue Mmia3mMoin3a U JEIJIa3MoOJIn3a B
PACTUTENBHBIX KIETKAX).

IIpakTuueckass padora «/3yueHue [BHXKEHUSI UUTOIUIA3Mbl B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelleCcTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccuMWIALIAS WM TUCCUMWJISALIMS — JBE CTOPOHBI MeTabonu3ma. Tumsl
oOMeHa BemeCTB: aBTOTPOGHBIN W TeTepoTpodHBIM. YdacThe KHUCIopoaa B
OOMEHHBIX Tpolleccax. DHEPreTUYecKoe OoOecreueHne KIETKU: MpeBpallleHue
AT® B o00meHHbIX mnponeccax. {DOEpMEHTATUBHBIM XapakKTep peakiui
KJIETOYHOTO MeTabonu3Ma. PepMeHThl, UX CTPOEHHUE, CBOWCTBA U MEXAHHU3M
neiictBus.  Kodepmentel. Otiauuus  (QepMEHTOB OT  HEOPraHMYECKUX
KaTaau3aTopoB. benku-akTuBaTOpel W OENKU-UHTUOUTOPHL. 3aBHUCHUMOCTD
CKOPOCTU (DEpMEHTATUBHBIX PEAKIUI OT Pa3Iu4HbIX (PAKTOPOB.

[lepBuuHBIi CHUHTE3 OpPraHWYECKUX BEIIECTB B KieTke. DoTocHHTES.
Anoxcueennulil u oxcueenHvlll pomocunmes y baxmepuii. Ceemocodouparowjue
nUSMeHmbl U NUSMeHmbl pPeaKyuoHHo2o yenmpa. Poilb XJIOpPOIJIACTOB B
npouecce ¢porocunre3a. CpetoBast u TeMHOBas (a3bl. Pomoovixanue, Cs., Cy u
CAM-munvr  ¢pomocunmesa. IlpoayxktuBHOCTH  (poTocuHTe3a. BrnusiHue
pa3ianuHbIX (PaKTOPOB Ha CKOPOCTH (poTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.



XeMOCHHTES3. Pa3noob6pazue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIUpPYIOIINE OAKTEpUH, KeNe300aKTepuu, cepoOaKTeprn, BOJIOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3A.

AHaspoOHbIe opraHu3Mbl. Buasl Opokenus. [IpoaykTsl OpoxeHUs U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YAUTENIN OOIE3HEH.

A3poOHBbIe OpraHu3MBl. Otansl JSHEPreTUYECKOIO oOMeHa.
[TogroroButenbHBIM dTan. [uUKomIM3 — OECKUCIOPOIHOE PACIICIUICHHE
TJIFOKO3BI.

buonornyeckoe OKUCIEHNUE, UK KIIETOYHOE JbIXaHue. Pojib MUTOXOHAPUIA
B Mpoleccax OWUOJOTUYECKOro  OKucieHus. llukiamdeckue  peakiuw.
OxkucnurensHoe (ochopunmupoBanne. Iuepeus MemMOpaHHO020 2padueHma
npomonos. Cunmes AT®: paboma npomonnou ATD-cunmasel. [IpeumyiiecTBa
a’poOHOro myTH oOMeHa BEUIeCTB INepea  aHa’dpoOHbIM. D(PPEKTUBHOCTH
SHEPreTUYECKOro 0OMeHa.

JdemoncTpanuu

[Toptpetsr: Jx. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuiet u cxeMbl:  «DOTOCUHTE3», «DHEPreTUUEeCKud OOMEH»,
«buocuntes 6enkay, «CtpoeHue GpepMeHTay, « XEeMOCHHTES).

ObopynoBanue: CBETOBOU MHUKPOCKOTI, o0opy0oBaHuE TUIS1
MPUTOTOBJICHHS TTOCTOSIHHBIX U BPEMEHHBIX MUKPOITIPENapaToB.

JlaGoparopnass padora «l3ydyeHne KaTAIMTUYECKOM aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaaasbl)y.

JlabopaTtopnas pabora «l3ydyenue GepMEHTATUBHOTO paCUICIICHUS
MEPOKCHJIa BOJIOPOJIa B PACTUTENIHLHBIX U dKUBOTHBIX KIIETKaX).

JlabopaTtopnass padora «CpaBHeHHe TpoliecCoB (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEHUE MTPOIIECCOB OPOKEHUS U JTBIXAHUS.

Tema 7. HacaeacrBenHass uHGOpMaNMs M Peaiu3alus eé B KIeTKe

Peakuun wmatpuuHoro cuHTe3a. [IpUHIMIT KOMIUIEMEHTApHOCTH B
peaknmsX MaTpUYHOrO CHUHTe3a. Peanmsarusi HacienCTBEHHOW WH(OpMaIuu.
I'enetnyeckuii ko, ero cBoicTBa. TpaHckpunius — MaTpuunblii cuHte3 PHK.
[IpuHUMNBI  TPAHCKPHUIIIIMK:  KOMIUJIEMEHTAPHOCTh,  aHTHUIIAPAJUICIbHOCTD,
acuMMeTpuaHOCTh. Cospesanue mampuyunvix PHK 6 sykapuomuueckou kiemke.
Hexooupyrowue PHK.



Tpancnauust u e€ stanbl. Yyactue tpancnoptHeix PHK B OuocunTese
Ooenka. YcnoBus OuocunTe3a Oenka. KomupoBanue amuHokucior. Poib
pubocoM B OMOCHHTE3E OeKa.

Cogpemennvie npeocmasnenus o cmpoenuu cenos. Opranusanus FeHoMa y
MPOKApPUOT U 3YKAPUOT. Peryssnus akTUBHOCTH T'€HOB y Ipokapuot. ['unoresa
onepoHa (. XKako6, XK. Mano). MonexynapHvie mexanuzmovl SKCHpeccuu 2eHo8
v aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl 2eHos. Perymsuus
0OMEHHBIX MPOIECCOB B KieTke. KiieTounbiii romeocTas.

Bupycel — HekieTouHble (QOpPMBI KHM3HM M OOJUTaTHbIC Mapa3UTHI.
CtpoeHue TPOCTBIX M CJOXXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwii yuxn J[HK-codepocawux eupycos, PHK-cooepacawux eupycos,
baxkmepuogazos. Obpammuas mpancKpunyus, pesepmasa, uHmezpasd.

Bupycubsie 3abosneBaHus 4YenoBeka, JKUBOTHbBIX, pacteHuil. CIIN/,
COVID-19, conpanbHbie U MEAUIITHCKUE TTPOOIEMBI.

buoungopmamura: unmezpayusa u ananuz 6onrvuux maccusos («bigdatay)
CMPYKMYpHuIX  Ouonocudeckux oOaunvix. Hanomexmonoeuu 6 oOuonocuu u
meouyune. IIpoepammupyemovle  @ynxyuu  6eaxos. Cnocobvl 0ocmagku
JIeKapCme.

JdemoncTpauumn

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

Tabmuner u cxembl: «buocunre3 Oenkay», «l'‘eHeTHUeCKUI KOO,
«Bupyce», «baktepuodarm.

IIpakTnuyeckas padora «Co3iaHre MOIEIIA BUPYC».

Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Knerounslii nuki, ero mepuoabl W perymsnus. Mutepdaza u MHUTO3.
Oco6eHHOCTH MpolieccoB, MpoTeKamux B uHTepdase. [1oaroroBka KiIeTKu K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHUUYECKUUA U
MOCTCHHTETHYECKHH (MPEMUTOTUIECKUI) TIEPUO bl UHTEP(DA3HI.

Martpuunsiii cunte3 JJHK — pennukanus. [Tpunnuns! perumkanuu JJHK:
KOMIUIEMEHTApHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTHUIIAPAUICIbHOCTD.
Mexannsm permukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoMm. Temomepsl u

TeaoMepa3za. XPOMOCOMHBIH Ha0Op KIETKHM — KapuOTHUIl. JIUIUIOMJHBIA H
raruIOUJIHBIA  HA0OpBl XpoMocoM. ['oMonoruynbie XpomMocombl. IlojoBbIe
XPOMOCOMBI.

[enenne kinetkn — Mmuto3. CTagud MUTO3a YW NPOUCXOISIIME B HUX
npoueccsl. Tumnbl MuTo3a. KaproknHe3 U TUTOKKMHE3. bronornyeckoe 3HaueHHe
MHUTO3A.



Perynsuua Mmutotrueckoro nukia kietku. [Iporpammupyemast KjaeTouHas
rudeb — anornTo3.

Knerounoe siapo, xpomocombl, (GyHKIIMOHANIbHAS T€HOMUKA. Mexanuzmoi
npoaugpepayuu, ougghepenyuposku, cmapenus u eubeau kiemox. «l{ugposas
K1emKay — ououngopmamuyeckue mooeiu GyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHncTpanuu

Tabnuiel u cxeMbl: «KU3HEHHBIH LUK KIETKW», «Muto3y», «CTpoeHue
xpoMocom», «Pemnmukanusa JIHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKporpenaparbl: «Mwurto3 B
KJIETKAaX KOPEIKa JIyKay.

JlaGoparopnass  padora  «M3yueHnme XpoMOCOM Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

Jlabopatopnass padora «HaGmromeHue mHTO3a B KIIETKAaX KOHUYMKA
KOpeIIKa Jiyka (Ha TOTOBBIX MUKpOTIpenaparax)y.

Tema 9. CTpoenue u QyHKIUHM OPraHM3MOB

buonorunueckoe pazHooOpasue OPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOCHUSI W KU3BHEACATEIBHOCTH  OJHOKJIETOUHBIX
opraHu3MoB. bakrtepuu, apxeu, OJHOKJIETOUHbIE TPUOBI, OJHOKIECTOUYHBIC
BOJIOPOCIIH, APYTU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.

B3anmocBs3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3ma. [KaHu, OpraHbl U
cucTteMbl opraHoB. OpranusMm Kak €IMHOE 1enoe. ['omeocTas.

Tkanu pacrenuil. Tunbel pacTUTENbHBIX TKaHEW: 0Opa3oBaTesbHasd,
MOKPOBHAsI, MPOBOJAIIAs, OCHOBHAsA, MexaHndeckas. OCOOEHHOCTH CTPOCHHS,
GyHKUMN U pacloioKeHUs TKaHEH B opraHax pacTeHUM.

TKaHU KUBOTHBIX U YETOBEKA. THIIbI dKUBOTHBIX TKAHEH: AMUTEINAIbHAS,
COeIMHUTENbHAsI, MbIlleyHasi, HepBHasl. OCOOCHHOCTH CTPOECHUS, QYHKIHUN U
pacmnoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHsl U
CHUCTEMBl OpPraHOB JKMBOTHBIX M 4eyioBeKa. DYHKIHWHM OpPraHOB U CHUCTEM
OpPTaHoB.

Ornopa Tena opranu3mMoB. Kapkac pacrenuii. CkeneTbl OJJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHblli U1 BHYTpeHHUI ckeneT. CTpoeHue u
THUIIBI COCUHEHUS KOCTEH.

JIBm>keHHe OpraHu3MoB. JIBHJKEHHME OJHOKJIETOYHBIX OPraHU3MOB:
aME&0OoMTHOE, )KTYTUKOBOE, PECHUYHOE. JIBUKEHNUE MHOTOKIIETOYHBIX PACTCHHIA:
TPONMU3Mbl M HACTHH. JIBUIKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIIeyHasi cucrema. Pediekc. CkeneTHbIe MBIIIIIBI U UX padoTa.



IIuranue opranusmos. Ilornomenue BOABI, YIVIEKMCIOIO Trasa H
MUHEPAJIbHBIX BEIIECTB pacTeHUsIMU. [IuTaHue XMBOTHBIX. BHyTpumonoctHoe
M BHYTPHUKJIETOYHOE muIIeBapeHue. [IutanHme mNO3BOHOYHBIX IKUBOTHBIX.
Otgenbl  OUIIEBAapUTENBHOTO  TpakTa.  [IumieBapuTenbHbIE  KENE3BI.
[InimeBapuTenbHas CUCTEMA YEJIOBEKA.

JpixaHue opraHu3moB. JIpixaHue pacTteHuil. JlpIxaHue JKUBOTHBIX.
Huddysus razoB uepe3 NoBepxXHOCTh KieTKkH. KoxkHoe npixanue. JlprxarenbHas
noBepxHocTs. KabGepHoe u j€rouyHoe apixaHue. JIpIxaHWe MO3BOHOYHBIX
KUBOTHBIX M 4YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE CTPOCHUS JIETKUX
NIO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTenpHas cHUCTEMa 4YeJoBeKa. MexaHusm
BEHTWIALMM JIETKUX Yy MNOTHL W MIEKONHATAONMX. Perymsanusa npIxaHus.
JlpixarenbHbIe 00BEMBI.

TpaHCIIOPT BEWIECTB y OpraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpancropT BemiecTB y XKUBOTHBIX. KpoOBeHOCHass cucteMa U €€ Oprasbl.
KpoBenocHass cucrtemMa NO3BOHOYHBIX JKUBOTHBIX U uenoBeka. Ceparue,
KPOBEHOCHBIE COCYIbl U KpoBb. Kpyrm kpoBooOpaleHus. DBOJIIOIUOHHBIE
YCIOXHEHUS CTPOCHUS KPOBEHOCHOM CHUCTEMBI I103BOHOYHBIX JKUBOTHBIX.
Pabota cepana u e€ perymsuusi.

Brinenenne y opranusmoB. Beinenenue y pactenuil. Beigenenue y
#KUBOTHBIX. CokpaTuTelbHble Bakyosd. Opranbl BblaeneHus. PuiabTpanus,
CeKkpelusi U OOpaTHOE BCACHIBAHUE KaK MEXaHHU3Mbl pabOThl OpraHoB
BbJicieHUsA. CBA3b IOJOCTH Tela C KPOBEHOCHOW W BBIJCIHUTEIIBHOU
cucreMamu. BplaeneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u GpyHkimonupoBanue Heppona. Obpa3oBaHre MOUYH y YEITOBEKA.

3amura y OpraHu3MoOB. 3alUTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. Cpencrsa macCUBHON M XMMHYECKOM 3aIUTHI. OUTOHIMBI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpPOBBI M HMX NPOU3BOJHBIE.
3amuTa opranusma ot 6ose3Heil. IMmyHHas cucrema denoBeka. KneTouHsiii u
rYMOpPaJIbHBIA UMMYHUTET. BpOXKIEHHBI U PUOOPETEHHBIN crienupruuecKuit
UMMYHUTET. Teopust KIIoHANbHO-ceIeKTUBHOr0 uMMyHuTeTa (I1. Dpmux, @. M.
bepuer, C. ToneraBa). BocnaiutenbHble OTBETHI OpraHu3MoB. Poib
BPOXAEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxxumocTs M perynsiuus y OpPraHu3MoB. Pasznpaxumocts y
OIHOKJIETOYHBIX OpraHu3moB. Takcucel. PazgpaxumocTts W perymsnus y
pactenuid. PocToBbIE BEEeCTBa U UX 3HAYCHHUE.

HepBHas cucrema u peduexropHas peryisuus y >KUBOTHbIX. HepBHas
cucteMa U €€ OTAeNbl. OBOJIOLNUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOU



CUCTEMBI y XKUBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX.
Pednexc u pednexkropHas ayra. be3ycioBHbI€ U yCIOBHbBIE PEIIEKCHI.

I'ymopainibHast peryyianums ¥ 3HAOKPUHHAS CUCTEMa KUBOTHBIX U YEJIOBEKA.
JKene3bpl HSHOOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JlelCTBHE TOPMOHOB.
B3auMocBs3p HepBHON W 3HIOKPUHHOUN cucTteM. [unotanamo-runoduszapHas
cucrema.

JdemoncTpauumn

[Toptper: U. I1. [TaBnos.

Tabmuupbl u cxembl: «OIHOKIETOUYHBIE BOJIOPOCTN», «MHOTOKJIETOYHbIE
Bojopocnm», «bakrepun», «lIpocreitmme», «Opranbl HBETKOBBIX PAaCTCHUIN,
«CucTeMbl OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cuctemMbl», «CTpoeHue crediisy,
«CtpoeHue JIMCTOBOM IIACTUHKWY», « TKaHU KUBOTHBIX», «CKENET YeI0BEKAY,
«IInmeBapurenpHass cucrema», «KpoBeHocHas cucreMa», «/lpixarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MpllieuHas cucremay,
«BbrgenutenbHas cucremay, « OHAOKPUHHASA cUcTeMay, «CTpOEHHE MBIIIbBDY,
«AmMmyHurer», «KumedHonosocTHeie», «(Cxema THTAaHUS  PaCTEHUI»,
«KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUIPBI»,
«CTtpoeHue mianapun», « BHyTpeHHee cTpoeHHne N0KIeBOro yepBs», «HepBHas
cuctema poidb», «HepBHas cucrema ssarymkm», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nrTuny», «HepBHas cucrema
MieKonuTaromux», «HepBHas cucrema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIPENapaThl OJTHOKJIETOUYHBIX
OpraHu3MOB, MHUKpONpenapaTbl TKaHEW, PaKOBHUHBI MOJUIFOCKOB, KOJUICKIIUH
HACEKOMBIX, UTJIOKOXKHX, KUBbIE 9K3EMILISIPhl KOMHATHBIX pacTeHUM, repoapuu
pacTeHUM pa3HbIX OTJEJIOB, BJIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJIEThI
NO3BOHOYHBIX, KOJUIEKIMU OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy/soBaHUE JJs JEMOHCTpAllMd TMOYBEHHOTO W BO3AYIIHOIO MHUTAHUS
pacTeHuM, pacileryieHus Kpaxmana U OelKOB ToJ JeHCTBUEM (DEepMEHTOB,
o0opyaoBaHuEe JIs JEMOHCTpPAllMM OMNBITOB MO HW3MEPEHHUIO >KU3HEHHOU
€MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX JBM)KEHHI, MOJEIN TOJIOBHOIO
MO3Tra pa3InYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHue TKaHE pacTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHE KUBOTHBIX).

JlaGoparopHasi padora «3ydeHue opraHoB [IBETKOBOT'O PACTECHHS».

Tema 10. PazmHOkeHUE U Pa3BUTHE OPTrAaHU3MOB



®opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrofioe (BKIII0Uasi BEreTaTUBHOE) U
nojioBoe. Bunpl 0ecnoioro  pa3MHOXKEHUS: TMOYKOBAHME, CIOPYJISALHUS,
(parmMeHTanys, KIOHUPOBAHUE.

ITonmoBoe pazmuoxeHue. [lomoBble KIIEeTKH, WM raMeThl. Meio3. Ctaauu
Meiio3a. IloBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuii
CMBICJI MEHO03a U IOJIOBOTO Tporecca. Meno3 U ero MeCTO B KU3HEHHOM LIMKJIE
OpPTaHHU3MOB.

[IpenzapoasimeBoe pa3zButue. ['ameroreHe3 y KUBOTHBIX. I[loJioBbIE
xkene3pl. OOpa3zoBaHuME MW pa3BUTHE IMOJOBBIX KieTok. (CrepMarorenes
ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.

OmnogoTBOpeHHE U HSMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJOTUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoecene3z — ooHa u3 21aeHbIX Npobdiem
ambpuonoeuu. Kownyenyus mopgocenos u moodenu mopghozceneza. Craaum
IMOpUOTEeHe3a JKUBOTHBIX (HA TmpuMmepe Jarymku). JlpoGnenue. Turmbl
npoOneHus. /lemepmunuposannoe U HeOePMUHUPOBAHHOe  OpobIJieHuUe.
bracmyna, munet 6nacmyn. OcoOEHHOCTH APOOJEHUS MIICKOTUTAIOIIMX.
3apojpllieBble  JUCTKU (racTpytisanus). 3akiajka OpraHoB U TKaHEW U3
3apOJIbIIIEBbIX JINCTKOB. B3anMHOe BIMsAHHME YacTell pa3BUBAIOLIETOCS
3apoaplia (AMOpUOHATBHAS UHIAYKIMS ). 3aKiIaKa TUlaHa CTPOEHHUS YKUBOTHOTO
KaK pe3yJbTarl MWEpPAPXUYECKUX B3aUMOACKHCTBUM TIE€HOB. BimsHue Ha
SMOpPHOHATILHOE PAa3BUTHUE PA3IHYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTamOproHansHbIM Tiepuoa. [Ipsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >XMBOTHBIX. bHoOnoOrnueckoe 3HaueHHE MNPSMOTO M HEMPSIMOIO
pa3BUTHUSL, UX PACOPOCTPAHEHHE B MpUpoje. TUMbl pocTa )KUBOTHBIX. DaKTOPHI
pPEryJsIud pOCTa >KUBOTHBIX W uenoBeka. CrTaguu MOCTIMOPHOHAIBEHOTO
pa3BUTHS Y )KUBOTHBIX M yenoBeka. [leproapl oHToreHesa yenoeka. CrapeHue
U CMEPTh KaK OMOJIOTMYECKUE MPOLECCHI.

Pazmuoxenne u pazutue pacrenuil. 'amerodput u cnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacteHuid. OOpa3oBaHue crmop B TIpolecce Meiiosa.
l'amerorene3 y pacrenuii. OIUIOJOTBOPEHUE U PA3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHE CEMEHU.

MexaHHU3MBbl PETYIISLUA OHTOT€HE3A Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. llneman.



Tabmuupbl u cxembl: «BereraruBHoe pazMHOxeHUE», «Tumbl Oecronoro
pa3MHOXEHUD, «Pa3MHOXKEHUE XTaMUAOMOHAb», «Pa3MHOKEHNE HBIIICHBDY,
«Pazmuoxxkenne  rumgpe», «Menos», «Xpomocomel», «l'ameroreHes»,
«CtpoeHue SMIEKIIETKH U cliepMaTo3onia», «OCHOBHBIE CTaJIMM OHTOTEHE3a,
«IIpssmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MaWCKOTO Kykay, «Pa3Butue
capanun», «Pa3Butue IArymkn», «J[BOWHOE OIIOAOTBOPEHUE y LBETKOBBIX
pactenuin», «CTpoeHuEe CeMsH OIHOAOJIbHBIX W JIBYJOJBHBIX PACTCHUNY,
«KU3HEHHBIMN I[UKJI MOPCKOM KamycTb», <« KWM3HEHHBIA 1HKI MXay,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

OOGopynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpOMpenaparhl SUIEKICTOK U
CIIEpMATO30UI0B, MOAENb « UK pa3BUTHS JIATYIIKI.

JlaGopaTopnass paGora «l3ydyeHHe CTpPOEHHUS TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnyeckass padora «BbIABIECHHE MPU3HAKOB CXOJCTBA 3apOJIbIIIECH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass pabGora «CTpoeHHME OPraHOB Pa3MHOKEHHUS BBICIINX
pacTEHUI.

Tema 11. I'eHeTHKAa — HAyKa O HACJEACTBEHHOCTH M M3MEHYUBOCTHU
OPraHu3MoB

Ucropust ctaHOBIIeHHS W pa3BUTUS TEHETHUKU Kak Hayku. Paboter I
Menpnens, I'. ne ®pusza, T. Moprana. Posib 0T€UECTBEHHBIX YUEHBIX B pa3BUTHHU
renetuku. Padotel H. K. Konbiora, H. U. BaBunosa, A. H. benozepckoro, I'.
J. Kapneuenko, 0. A. ®ununuenxo, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IOHATUS W CHUMBOJBL. ['OMOJIOTHYHBIE
XPOMOCOMBI, AJJIEIbHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKHU, JOMHUHAHTHBIA U
pelLleCCUBHBIN TMPU3HAK, TOMO3UT0Ta, FeTEPO3UT0oTa, YUCTask JIUHUS, THOPHUIBI,
reHoTun, ¢eHorun. OCHOBHBIE METOAbBl TEHETUKU: TUOPUIOJIOTHUYECKUM,
LHUATOJIOTUYECKU N, MOJICKYJISIPHO-T€HETUYECKUM.

JdeMoHCcTpanuu

[Toptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMbl CKPEIIUBAHUSD.

JladbopaTopnass padora «Jlpozodmia kKak OOBEKT TEHETHYECKUX

HCCIIECIOBAHHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. I[lepBeiii 3akoH MeHaens — 3aKOH

eauHooOpas3usi TUOPUIOB MepBOro mokoyieHus. [IpaBuiao AOMUHUPOBAHUS.



BTOpOﬁ 3aKOH MeHI[eJI}I — 3dKOH pacCHICIICHUA ITPHU3HAKOB. HI/ITOHOTI/IIIGCKI/IG
OCHOBBI MOHOFI/I6pI/I)1HOI‘O CKpPCIIUBAaHUA. I'nmiore3a 4uCTOTHI raMerT.

AHanusupyoiiee CKpELIMBaHUE. [TpoMeXyTOUHBIN XapaxkTep
Hacjeqo0BaHus. Pacuienienre mpru3HakoB MPHU HEMMOJIHOM JOMUHUPOBAHUH.
JurubpunHoe ckpemuyBaHue. TpeTtuii 3akoH MeHaens — 3aKOH

HE3aBUCHUMOIO  HacleJOBaHUs  IpPU3HAKOB.  LluTOnornueckue  OCHOBBI
JUTHOPUIHOTO CKPEITMBAHMUSI.

CuerienHoe  HacienmoBanue  mpu3HakoB. Pabotet  T. Moprana.
CuemieHHOE HACJIeIOBAHUE TE€HOB, HAPYLIEHHWE CLEIUICHHS MEXAY TIEHaMH.
XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M ONPEAEIICHUS To1a. AyTOCOMBI
M TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbld W  TE€TEepPOraMeTHbIA  ITOJ.
['eHeTnueckas cTpyKTypa IIOJIOBBIX XpoMocoM. HacienoBaHue npU3HAKOB,
CLEIUICHHBIX C TIOJIOM.

l'eHotun kak wenoctHas cucrema. lIneloTponuss — MHOXECTBEHHOE
JEUCTBUE TeHa. MHOXECTBEHHBIM ajuienn3M. B3auMoJencTBre HeasIeabHbIX
reHoB. KoMmiemeHTapHOCTh. Jnuctas. [lonmumepusi.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTUSl PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a
Takke (PU3MOJIOTHYECKUX MPOIECCOB, MOBEACHUSI M KOTHUTUBHBIX (YHKIIHI.
'eneTndeckne MexaHU3Mbl CHMOWOTEHE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3MH — Tapa3uT» U «XO35IMH — MHUKpoOMOM». ['eHeTHMueckue acreKThl
KOHTPOJISI U U3MEHEHUS HACJIEICTBEHHON MH(POpMAIIUU B TTOKOJIEHUAX KJIETOK U
OpPTaHU3MOB.

JdemoncTpanuu

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

Tabmuupbr u cxemsl: «llepBbiii U BTOpoil 3akoHbl Menaens», «Tperuit
3ak0H  Mennpemns»,  «AHam3upylomee — ckpemuBaHue», — «Henosmoe
ToMHUHUpOBaHUE», «CIIETUICHHOE HACJeI0OBaHWE MPHU3HAKOB Y JPO30(HIB,
«l'enetuka mnona», «Kapuotun denoBeka», «Kapuotum apo30Quiib,
«Kapuotun nTuubl», «MHOXECTBEHHBIM —auienu3m», «B3aumopaelncTaue
TE€HOB.

O6opymoBanue: MoOJeNb IS JEMOHCTpAIlMd 3aKOHOB E€IUHOO0Opa3us
ruOpu70B TEPBOrO TMOKOJICHHUS W pACHICIUICHUS MPU3HAKOB, MOJENb A
JEMOHCTpAllUA 3aKOHA HE3aBUCUMOI'O HACIIEIOBAHUS IPU3HAKOB, MOAENb AJIS
JEMOHCTPALUN CLETUIEHHOTO HACIEAOBAaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTnueckas padora «l3yyeHue pe3yabTaTOB MOHOTHOPHUIHOIO
CKpEILUBAHUA Y APO30(PUITBD.



IIpakTnueckas padora «U3yueHue pe3ylbTaTOB  JAUTHOPUAHOTO
CKpEILUBAHUA Y APO30(PUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHun (HEHOTHUIA.
N3MeHunBoCTh mnpu3HAKOB. KayecTBEHHbIE M KOJMYECTBEHHBIE MPHU3HAKU.
Bubl I3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanronHas H3MEHYUMBOCTb. Poib cpeapl B (hOpMUPOBAHHUH
MOTU(PUKAITUOHHOM U3MEHYMBOCTH. Hopma peakuuu IpU3HAKa.
Bapuarnmonnsiii psanx u BapuanmonHas kpupas (B. HMoranncen). CoiicTBa
MOJAU(PUKALUOHHON U3MEHYUBOCTH.

['enoTunuueckasa N3MEHYUBOCTD. CsBoiicTBa T€HOTUITNYECKOU
W3MEHYUBOCTH. BHABI T'€HOTHIIMYECKONM M3MEHYMBOCTU: KOMOMHATHBHA,
MyTaI[MOHHAs.

KomOuHaTuBHas M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTH. PoJb KOMOWHATUBHOM W3MEHYHBOCTH B
CO3JIaHUY T'€HETUYECKOTO pa3HO0Opa3us B MpeiesiaXx OJJHOr0 BUA.

MyTanuroHHas M3MEHYMBOCTh. BHAbI MyTamui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W UWHAYUUPOBAHHbIE MyTaluu. SaepHbie WU
HUATOIUIA3MaTHYeckue Myrtanuu. (CoMaTH4yecKMe U TOJIOBBIE  MyTallMHu.
[IpyyrHBl BO3HUKHOBECHUS MyTaluid. MyTareHsl ¥ WX BIWSIHUE HA OPTaHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO IIpolecca. 3aKOH TOMOJOTMYECKUX PAJIOB B
HacnencTBeHHor usmenunBocty (H.M. BaBunoB). BuesaepHas n3aMeHUUBOCTD U
HACJICJICTBEHHOCTb.

Onueenemuxa u 5SNUSCHOMUKA, POIb INUSCHEMUYECKUX (HaKmopos 6
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OPCAHUIMOS.

JdemoncTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumer u  cxembl: «Buasl u3MeHumBOCTHY», «MoaudukanmroHHas

WU3MEHUYNBOCTBY, «KombuHnaTiBHas MU3MEHUYNBOCTBY, «Meiio3»,
«OmnonorBopenue», «l'eHetmueckue 3a0oseBaHusl  4yeloBeKka», «Buuel
MYyTaLHA».

OO6opynoBaHue: KUBbIE U TepOapHbIC YK3EMIUISPHl KOMHATHBIX PACTCHUM,
pucyHku (doTtorpaduu) >KUBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGoparopuast padora «MccnenoBanue 3aKOHOMEPHOCTEU
MOJAU(PUKALUOHHON W3MEeHUYUBOCTU. IlocTpoeHHe BapHalMOHHOIO psjia H
BAPUALIMOHHOU KPUBO».

IIpakTnueckas padora «Myrtauuu y aApo3oduisl (Ha TOTOBBIX
MUKpOIpenaparax)».



Tema 14. I'eHeTHKa Yesi0OBeKa

KapuoTtun yenoBeka. MexyHapoiHas mporpaMma McClieIoBaHusI TeHOMa
yenoBeka. MeToabl H3y4YEHUs] TEHETUKHM 4YEJOBEKA: TIE€HEaJIOTHYEeCKUM,
OJIM3HEIIOBBIH, LIUTOTEHETUYECKUIA, MOMYJISIIIMOHHO-CTATUCTUYECKHM,
MOJIEKYISIPHO-T€HETHYECKHU . CoBpeMEHHOE  OMNpENENIEHHEe  TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUITMPOBAHKUE, B TOM YHCIIE€ C MOMOIIBIO
[111P-ananu3a. HacneacTtBeHHple  3a0ojieBaHHMsl  4YeloBeKa. ['€HHbIE H
XPOMOCOMHBIC  OOJIE3HH  4YeJOBEKa. bonesnn ¢ HaclIeACTBEHHOM
PEAPACTIOIOKEHHOCTHIO. 3HaueHue MEIULIMHCKON TE€HETUKHU B
IPEeIOTBPAIICHUN U JIEYEHUH TeHEeTHUYeCKUX 3a0o0JieBaHMi yesoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CtBONOBBIE KJIETKH. [Tonsitue
«TEHETUYECKOTO Tpy3a». OITUYECKHUE AacCleKThl HWCCIEAOBaHWM B 001acTH
pEIaKTUPOBAaHUsI FEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckre (HAKTOPHl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(¢u3nMuecKOMy W  XHMHYECKOMY  3arpsi3HEHUIO  OKpYXKarolled  Cpe.bl.
['eneTnueckas npenpacnoiOKEHHOCTh YEJIOBEKA K MATOJIOTUSIM.

JdeMoHCcTpanuu

Ta6muiel u cxembl: «Kapuortumn yenoBekay, «MeToibl U3yUeHHs TEHETUKHU
yesoBekay, «I'eHeTnueckue 3a00JIeBaHUS YETIOBEKAY.

IIpakTuueckas padora «CocTaBlIieHHE U aHAIN3 POJIOCIOBHONY.

Tema 15. Cenrekuusi opraHu3MoB

JloMecTukanus W CeNeKUUs. 3apOoKJCHUE CEJCKIUH W JIOMECTHUKAIIHUMU.
Yuenne H. W. BaBunoBa o lleHTpax NpOUCXOXIECHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHui. Poip cemekuuu B CO3JaHUU COPTOB PACTEHUM U MOPOJ
#UBOTHbIX. CopT, mnopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pSIOB B
HacieAcTBeHHOM wu3MeHuuBoctM H. WM. BaBuiaoBa, ero 3HadyeHue i
CEJIEKIMOHHOU padoTHI.

Mertonapl ceneknnoHHON pPadoThl. VMICKyCCTBEHHBIM OTOOpP: MAacCCOBBIA H
UHIUBUAYAbHBIA.  JTanbl  KOMOWMHAIMOHHOW  cenekuuu.  Vcnbitanue
npou3BoJUTeNed Mo MOTOMCTBY. OTOOp MO TEHOTHUIYy C TOMOIIBIO OIICHKH
(eHoTHIa MOTOMCTBA U OTOOP IO TEHOTUITY ¢ moMolibio aHanu3a JIHK.

HcKyccTBeHHBIM  MyTareHe3 KaK METOJI CEJICKIIMOHHOM  pPaOoTEHI.
PaguanyoHHbli M XMMHUYECKMA MyTareHe3 KakK MWCTOYHHUK MyTalud vy
KyJbTYpHBIX (OpM OpraHu3MoB. M cronab30BaHNe TEHOMHOTO pelaKTUPOBaHUS
1 MeToJ10B pekoMOuHaHTHBIX JIHK 17151 monmydeHus ucxonHoro marepuana ajis
CEJICKLIUH.

[Tonyuenue HOJIUIIOUIOB. BnaytpuBunosas rUOpUIU3aIINsL.
bnuskopoacTBEHHOE  CKpellluBaHWe, WM  WHOpuauHT. HepoacTBeHHOE



CKpeniuBanue, win aytopuaunr. ['ereposuc u ero npuuunbl. Mcnonas3oBanue
rerepo3uca B cenekiuu. Otaanénnas rudbpuauzanus. [Ipeogonenue decroaus
MEXBUJOBBIX THOpHUIOB. [[OCTHIKEHHSI CENEeKUUMU pACTEHUH U KUBOTHBIX.
«3enénas pesonioyusiy.

CoxpaHeHue U U3y4eHUE T€HETUYECKUX PECYPCOB KYJbTYPHBIX pPaCTEHUI
U HUX JUKUX poJMYed s CO3JaHMs HOBBIX COPTOB W THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJbBTYp. M3yuenue, coxpanenue u ynpasieHue
2eHEMUYEeCKUMU — Pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbICIOGbIX
HCUBOMHBIX 8 YeNAX YAYUUIEHUS CYWecmBYIoWUX U CO30aHUS HOBbIX NOPOO,
JUHULUL U KPOCCO8, 8 MOM HYUCIe C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHBIX UCCe008AHU, NEPeO08bIX UOell U NEPCNEeKMUBHBIX MEXHOI02ULL.

JdemoncTpanuu

IToptpers: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JlyxpsiHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuupr u  cxembl: «LIeHTpBl MPOHMCXOXKAEHHS M MHOrooOpasus
KyJIbTYPHBIX PACTEHHID», «3aKOH TFOMOJIOTMYECKHX PSIOB B HACJIEICTBEHHOMU
U3MEHUUBOCTHY», «MeToapl cenekuuny», «OTmanéHHas ruOpuan3anus»,
«MyTtareses.

JlabopaTtopnass padora «l3ydeHne COpPTOB KyJNbTYPHBIX PACTEHUU W
IIOPOJ JOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «3ydeHrue METOAOB CEICKIIUU PACTEHUI.

IIpakTHuyeckas padora «IIpuBuBKa pacTeHHID».

Jrckypeusi «OCHOBHBIE METOJBI U JOCTHMKECHUSI CEIEKIMUA PACTEHHN U
KUBOTHBIX  (HAQ  CEJEKIUOHHYI  CTaHIMIO, IUIEMEHHyI  (depmy,
COPTOMCHBITATENILHBIM YYacTOK, B TEIUIMYHOE XO34WCTBO, B JabOpaTOpHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJI0rus U CHHTETHYECKAas OMOJIOT U

OOBbeKThI, UCHONB3YEMbIE B OMOTEXHOJOTHH, — KJIETOUYHBIE U TKAHEBBIE
KyJbTYpbl, =~ MHUKPOOPTaHHU3MBbI, HUX  XapaKTepUCTHUKA. TpaguuuoHHas
OMOTEXHOJOTUA: XJeOOoNeYeHne, TMOIyYEeHUE KHUCIOMOJIOUYHBIX TPOAYKTOB,
BUHOZAeNne. MukpoOuonornueckuii cuHte3. OOBEKTbl MHKPOOMOIOTMYECKUX
texHonorui. [IponsBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3aHue TEXHOJIOTUH M MHCTPYMEHTOB LEJIEHAIIPABICHHOTO U3MEHEHUS
U KOHCTPYUPOBAaHUS TE€HOMOB C LEJIbI0 TMOJYy4YEHUS OpPraHU3MOB MU HX
KOMITIOHEHTOB, COJIEpKAIllUX HE BCTPEUAIOIIUECS B IPUPOAE OMOCUHTETUYECKUE
yTH.

Knerounasa nnxenepusi. MeToabl KyJIbTYpbl KIETOK U TKAHEW PaCTEHUN U
#&uBOTHBIX. KpuoOanku. Comartuueckass THOpUAM3ALUS W COMATHYECKUI



ambOpuorene3. Mcnonbp3oBaHue rarjiouioB B CENEKIUMU pacTeHui. [lonyuenue
MOHOKJIOHAIbHBIX anmumen. Hcnonvsosanue  MOHOKIOHANIbHBIX u
NOMUKTOHANbHLIX  anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKknMs  SMUEKIETOK W KIOHUPOBAaHHWE  JKMBOTHBIX.  Mertox
TPaAHCIUIAHTALIMU SIJEP KIETOK. TexHonocuu 0300posienus, Kyibmusupo8anus u
MUKPOKIOHANbHO20 PAZMHONCEHUS CeNbCKOXO3AUCMNEEHHBIX KYAbIMYD.

XpOMOCOMHass W T€HHas HHKEHepHs. VICKyCCTBEHHBIM CHHTE3 I'€Ha U
koHcTpyupoBanue  pexomOmHaHTHRIX JIHK.  Co3zdanue  mpanceennwix
opeanuzmog. JIOCTM>KEHUST W NEPCHEKTHBbI XPOMOCOMHOW W  T'€HHOU
UHKEHEPUH. DKOJIOTMYECKUE U ATUUECKHE MPOOJIEMbl TeHHON MHKEHEPHH.

MemuuuHckue OunorexHosoruu. lIloctreHomHas nudpoBas MeAMIMHA.
[TIIP-guarHoctrka. MeTaOOJIOMHBI aHAIW3, TEHOICHTPHUYECCKUM aHaju3
IpoTeOMa YEJIOBEKa [Jisi OLEHKU COCTOSHHS €ro 340poBbs. Mcmonb3oBaHue
CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-Ounoumkenepus mis
pa3paboTKu (yHAAMEHTAIBHBIX OCHOB MEIUUMHCKHX TEXHOJOTWU, CO3AaHUs
KOMITJIEKCHBIX TKAaHEW COYETaHWEM TEXHOJOTUN TPEXMEPHOTO0 OMOMPUHTHUHTA U
ckaddonauHra s pereHus 3a1a4 NepcoHAIM3UPOBAHHON METUIUHBI.

Co3nanue BEKTOPHBIX BAKIIUH C LIEJbI0 OOecreueHruss KOMOMHUPOBAaHHOM
3amuThl 0T Bo30yauteneit OPBU, ycTaHOBlIeHHE MOJEKYISPHBIX MEXaHU3MOB
dbynkuuonupoanuss PHK-conepkamux  BUPYCOB, BBI3BIBAIOIMIUX  0CO0O
oracHble 3a00JIeBaHUs YeJIOBEKA U KUBOTHBIX.

JdemoHncTpanuu

Tabmuupr u  cxembl:  «Vcnonp30oBaHME ~ MHUKPOOPraHM3MOB B
MPOMBILUJIEHHOM  NOpOU3BOACTBE», «KiletouHas  uHxkeHepus», «l eHHad
UHXEHEPUSD.

JladbopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnuyeckas padora «llosyyeHne MOJTOYHOKUCIBIX ITPOLYKTOBY.

Jkckypeusi «buoTeXHOJIOTMS — BaKHEWIas NPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOIUOHHBIX NMpPeICTABIEeHHH B
OmoJIorun

OpomonnonHas Teopus Y. JlapBuHa. IIpenrmochUik BO3HHMKHOBEHUS
napBuHU3Ma. JKu3Hb ¥ HayuyHas aestenpHocTh Y. JlapBuHa.



JBuxymue cuwibl 93Bodonmu  BuIoB mno Y. JlapBuHy (BblcOoKas
MHTEHCUBHOCTh Pa3MHOKEHUSI OPraHU3MOB, HACJIEICTBEHHAs HM3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmienne cunteTnueckor Teopuu 3Bomonmu (CTD). Heittpanphas
Teopust dBoonu. CoBpeMEHHasi JBOJIOIMOHHAS OHOJIOTHUS. 3HAYCHUE
ABOJIIOLIMOHHOM Teopuu B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
Mupa.

JdemoncTpanuu

[Toptpetsi: Apuctorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. UerBepukos, . 1. lImansraysen, Jx. Xonaenn, /l.
K. benses.

Tabmuubr u cxembl: «Cucrema >xuBoil mpuponsl (o K. Jluanaew)»,
«Jlectnuna xkuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopMupoBaHUs
MPUCIIOCOOJICHU y pacTeHuil W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta myremectsuss Y. Jlapsuna», «Haxonku Y. lapBunay, «Dopmbl
OooprOBl  3a  cymiecTBoBaHue», «llopombr romybeit», «MuoroobOpasue
KyJIbTYpHBIX GopM KamycThl», «Ilopoibl gOoMalIHMX >KUBOTHBIX», «Cxema
oOpa3zoBanust HOBbIX BuUJI0B (1o Y. Japsuny)», «CxemMa COOTHOILIECHHUS
JBIKYIIUX CHII 3BOIOLUN», «OCHOBHBIE IMOJOKEHUS CUHTETUYECKON TEOpUU
IBOJIFOLIUNY.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJIbTaThl

[Monmynsauua Kkak dJaeMeHTapHas eauHuna HBomonud. CoBpeMeHHbIE
METO/Ibl OLIEHKM TI'€HETHYECKOTO pa3HooOpa3us M CTPYKTYPbl MOMYJIALMMA.
W3menenne reHo(OHAAa MOMYJSIUM Kak 3JIEMEHTapHOE H3BOJIOLMOHHOE
siBIIeHHE. 3aKOH reHeruyeckoro paBHoBecus [Ix. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (IBIKYIIUME CHUJIBI) ABOJIONMHU. MyTalmoOHHBIN
npouecc. KomOuHatvBHas u3MEHYMBOCTb. [Jlpeiid TeHOB — ciyvaiiHble
HEHAINPaBJICHHbIC WM3MEHEHHUS YacTOT ajuiesied B TmOmyisanuax. ODQdekt
ocHoBarelnss. Idpgexm Oymouiiouno2o eopaviuwika. CHUdCEHUe 2eHemuiecKo2o
pasnooopazus: npudunsl u cieocmsus. Ilpossnenue sghgpexma Opetigha 2erog 6
oonvuwux u  manvlx  nonyaayuax. Murpauuu.  M30mA0Ms  MOMJISIIMIA:
reorpadudeckas (IpocTpaHCTBEHHAs), OMOIOoTHYECKast (PEPOyKTUBHAS).

EcrectBenHbii oTOOp — HampaBiswonmi ¢aktop sBoonuu. Dopmbl
€CTECTBEHHOT0 OTOOpa: JBIXKYUIUH, CTAOMIM3UPYIOIIUNA, pa3pbIBAIOIIMMA
(zm3pynTuBHbIN). [lonoBoil 0TOOp. BO3ZHUKHOBEHUE U HBOJIIOLUS COLMAIBHOIO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB KakK pe3yiabTaT MHUKPOIBOJIOIHH.
Bo3HukHOBEeHHWE  mOpUCNOCOONEHUH Yy  Opranu3sMoB. Apomopdo3sl



UauoadanTaluu. [Tpumepsbl MPUCTIOCOOJICHU y OpraHU3MOB:
Mopdosiorudeckre, (PU3NOJOTHYECKUE, OHOXMMHUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BumooOpasoBaHue Kak pe3yibTatr
MUKpPO3BOJIOIMH. M3onsamus — kitoueBo (aktop BugooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (MOJUILIONAU3ALINS,
rubpuauzanus). JIMTensHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (OpMHPOBAaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHOM OMOJIOrMM B pa3padOTKE HAyYHbIX METOJ/IOB
COXpaHeHHsi OMopa3zHo00pa3usa. MUKPOIBOIIONMS U KOABOIIOLMS MAapa3uTOB U
X Xo3sieB. MexaHu3mbl (OPMHUPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM H
croco0Obl OOPHOBI C HEH.

JdemoncTpanuu

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

Tabmuubr 1 cxeMbl: «MyTanmoHHasi U3MEHUMBOCTHY, «llomynsammnonnas
CTpyKTypa Buaa», «Cxema mposiBIeHUsT 3akoHa Xapau—BaiinOepray,
«/IBmxxymiyie CuiIbl 3BOMIOUUNY», «OKOJIOTHYECKAs M3OJSLUS  MOMYJIsAUUn
ceBaHCKoM (openuy, «I'eorpaduyeckas U30JALMS TUCTBEHHUIBI CUOUPCKON U
JIMCTBEHHUIIbI aypcKoi», «llomynsiroHHbIE BOJIHBI YMCIEHHOCTU XUIHUKOB
U KepTB», «Cxema NeWCTBHS €CTECTBEHHOro orbopa», «DopMmbl OOpPHOBI 3a
cymiecTBoBanuey», «MHAyCTpuanbHbld MeIaHu3M», «KUBbIE HCKOIAEMBIE,
«IToxkpoBuTENHLCTBEHHASI OKpacka >KMBOTHBIX», «lIpemymnpexnaromas okpacka
KUBOTHBIX»,  «Dusuonorunueckue  amantanun»,  «lIpucmocobieHHOCTh
OpraHu3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepun BHna», «BUIbI-ABONHUKNY,
«Ctpyktypa BHaa B mpupone»,  «CmocoObl  BHA000Opa30BAHMSI,
«I'eorpagpuueckoe BHUJ1000pa30BaHUE TPEX BHJIOB JIAHJBIIIEN,
«IKOJOTHYECKOE BUA000pa30BaHNE BUAOB CUHUID), «lloMUIIIOnbl pacTeHun»,
«KamycTHO-peieuHbIil TUOpUI.

OOGopynoBanue: repbOapuu pacTeHUM, KOJUICKIIMU HACEKOMBIX, dYyuesa
NTUIl U 3BEpel C MpUMEPAMU PA3TUYHBIX MPUCIOCOOJEHUM, dyuyeaa MNTHUI] U
3BEpeil pa3HbIX BUIOB, repOapuu pacTeHUW OIU3KUX BUIOB, 0OPa30BaBIINXCS
Pa3IUYHBIMU CTIOCOOAMM.

Jlaboparopnas pabGora «BpisBiIeHHME M3MEHYMBOCTH Yy 0COO€H OHOTrO
BUJIA».

JladbopaTtopHast pabora «IIpucmocoOieHHUs OpPraHU3MOB M HX
OTHOCHUTEJIbHAS 1[€JIECO00PA3HOCTDY.



Jlabopatopnass padora «CpaBHeHHE BHIOB MO Mopdosgorunyeckomy
KPUTEPUIOY.

Tema 3. MaxkpodBo/ouus 1 €€ pe3yabTarbl

Meronbl wn3ydeHuss Makpo3BoIOUMU. [lameoHTOIOrMYeckne MeTOobl
u3ydeHus: spoironuu. I[lepexomgnsie ¢GopMbl M (PUIOTEHETHUYECKHE PSIbI
OpraHU3MOB.

buoreorpaguyeckue Metoapl u3ydeHus 3Bostonuu. CpaBHeHUE (QIIopsl U
¢dayHbl MaTepukoB U OCTpPOBOB. buoreorpaduueckune obnactu 3emiu. Bumbi-
OHAEMHUKHU U PEIIUKTHI.

OMOpHOJIOTUYECKHE M CPAaBHUTEIbHO-MOP(OJIOTHYECKHE  METObI
U3YYEHHUs] HBOJIOLUMU. ['€HeTHUeCKHMe MeXaHWU3Mbl HSBOJIIOLUMU OHTOTEHE3a H
NOSIBJIEHUSI 3BOJIOLMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE M aHAJOTUYHbBIC
opranbl. PynmuMeHnTapHbie Opranbl U ataBU3Mbl. MoOJEKyIsIpHO-T€HETHUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHUYeCKHEe  METOJbl  M3YyYEHHsS  DBOJIIOLMH.
I'omonoruunsie renpl. COBpeMEHHBIE METObI MOCTPOCHUS (PUIOTEHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallUU U HBOJIIOIUSI TEHOMOB.

OOmue 3akoHOMepHOCTH (TpaBujia) HBOMOUMH. [lpunyun cmeHwvl

@dyuryui. Heob6patumocTh ABOJIIOLIHH. AnantuBHast paauanus.
HepaBHOMEPHOCTH TEMIIOB 3BOJOIUH.
JdeMoHcTpanuu
[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromnep, O. ['ekkens.
TaOmunel u CXEMBI: «PuroreHeTHYECCKUN pan JIOIIAIN,

«ApxeonTepukcy, «3Bepo3yoObie smepb», «Creronedansy, «PurHHOPUTHD,
«CeMeHHbIE TaNOPOTHUKWY», «buoreorpaduyeckue 30HbI 3emnun», «lperd
KOHTUHEHTOBY», «PenukTbl», «HauanbHble cTaguy 3MOpHOHANBHOTO PA3BUTHUSA
NO3BOHOYHBIX JKMBOTHBIX», «l OMOJIOTMYHBIE M AHAJOTMYHBIE OpraHb»,
«PymumeHnTs», «ATaBU3MBI», «XpOMOCOMHBIE HaOOpbl  YelOBEeKa U
muMnan3e», «l 1aBHble HaNpaBJICHUs 3BOIONUNY, «OO0IIHMe 3aKOHOMEPHOCTU
SBOJIIOLIUNY.

OO6opynoBaHue: KOJJICKIIUMU, TrepOapuu, MYJSKA HCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTMYHBIX, AHAJIOTHYHBIX, PyIUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIUUA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunble runore3sl NPOUCXOXKJEHUSA XU3HM Ha 3emiie. AOMOreHe3
naHcnepmus.  JloHay4yHble — NPEACTaBICHUS O  3apPOXKICHUU  KU3HH
(kpearioHn3M). ['WMIOTE3a MOCTOSTHHOTO CaMO3apOKIECHUA JKU3HU U €€



onposepxkenue onbitaMu  O. Pemn, JI. Cnammanmanum, JI. Ilactepa.
[TpoucxoxieHrue KU3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ~ JTambl  HEOpraHW4Yeckow  dBomonuu.  [lnmanerapnas
(reojoruueckasi) SBOJIIOIUSA. XHUMHUYECKas HBOMIONMSI. AOHWOTCHHBIN CHHTE3
opraHnyeckux BeuecTB u3 Heopranmdyecknx. OneiT C. Mumnepa u I'. FOpu.
O6pazoBanue mnoiuMmepoB u3 MoHomepoB. KoarepatHas rumore3a A. U.
Omnapuna, runore3a mnepBuuHoro OynaboHa JIk. XonjaeitHa, reHeThueckas
runore3a . Mémnepa. Pubosumbr (T. Uek) m rumorteza «mupa PHK» V.
['unGepra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHHE MPOTOKIETKH.

Hcropus 3emnu u Meronsl €€ u3ydeHus. VckonmaeMble OpraHHYECKue
octarku. ['eoxpoHonorus u e€ MeroAsl. OTHOCUTENbHAasT MU aOCOJIOTHAS
reoxpoHosiorus. ['eoXxpoHosiorndyeckast mKasua: 30Hbl, dpbl, IEPUOJBI, SIOXU.

HauanbHble sTanbl opranudeckod 3Bosironuu. [losBieHue u 3BOOLUSA
NEPBBIX KJIETOK. DBOJIOLMS MeTaboan3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCUCTEM.
CoBpeMeHHbIE MUKpOOHBIE OMOIUIEHKM Kak aHajor NepBbIX Ha 3emiie
coobmectB. CtpomMaTonauThl. [IpoKaproThl U YKapuOTHI.

[Tpoucxoxnenue AYKapuoT (cumbuorenes). DBOJIFOLIUOHHOE
IIPOUCXOXKJAECHUE BUPYCOB. IIpOMCXOXKIEHHE MHOTOKIETOYHBIX OPraHU3MOB.
BoO3HUKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl BOJIOLUHU BBHICHIMX pacTeHHil. OCHOBHbBIE apoMOpP(O3bI
pactenui. Bpixom pactenud Ha cymry. [losiBieHWe CHOpPOBBIX pPAaCTEHUN W
3aBoeBaHre uMU cymHd. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Talbl IBOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunoB. IlepBele xopaoBble KUBOTHbIE. JKuU3HB B BOAE. DBOJIOLHUS
no3BoHOYHbIX. [Ipoucxoxaenune ampubuii u pentwiuid. IIpoucxoxaenue
miekonuTarommx U nrtul. llpuHnun kimoueBoro apomopdoza. OcBoeHue
0€CTO3BOHOYHBIMH U TIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

PasButre xun3HM Ha 3emiie IO 3paM M IMEpUOJAM: apXeul, MPOTEPO30H,
najgeo30i, Me3030M, KaiHOo30M. OOmas xapakTepUCTHKa KiuMara |
reoJIOrn4ecKux mnpoueccoB. [losBiaeHne U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIUSHUE HA Ta30BbIM cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUs — IKOJIOTHYECKUE KPU3HUCHI Mpouuioro. I[IpuynHel
U CIIEICTBUS MAacCCOBBIX BbIMUpAaHUN. COBPEMEHHBIM JKOJIOTHYECKUH KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpemeHnHas cuctemMa oprannueckoro mupa. [IpuHnumnb! kiaccuduxanum
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIIBI OPTaHU3MOB.



JdeMoHcTpanuu

[Toptpetsr: @. Pean, JI. Cnannannanu, JI. Ilactep, . 1. Meunukos, A.
N. Onapun, [Ix. Xonnein, I'. Mémep, C. Muiep, I'. FOpwu.

Tabmuier u cxemsl: «Cxema omnbita @. Penny», «Cxema ombita JI. IlacTepa
N0 W3YYEHHIO CaMO3apoXKIeHus xku3Hm», «Cxema ombita C. Mwmmuiepa, I
Opw», «3Tansl HEOPraHUYECKON IBOTIOLMNY, «['€0OXpOHOIIOrNYecKas IIKaIa,
«HauanpHple 3Tambl OpraHuyeckod »3Boionuny, «Cxema oOpa3zoBaHuUs
YKapuoT MyTéM cuMOuoreHeza», «Cucrema KUBOW Hpuponb», «CTtpoeHue
BUpyca», «Apomopdo3bl pacteHuin», «Punnoputh», «OIHOKIETOYHBIC
BOJOpoCIN», «MHOTOKIETOUHBIE BOJZOpPOCHW», «Mxwm», «llamopoTHUKNMY,
«l'onocemennbpie pacreHus», «OpraHbl DIBETKOBBIX pacTeHuil», «Cxema
Pa3BUTHS JKMBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeitmme,
«Kumeunomnonoctueie», «Ilmockue uepBw», «UneHucroHorue», «PuIObIY,
«3emHOBOHBIE», «lIpecmpikarommecs», «IItume, «MiekonuTarIME,
«Pa3BuTne XKu3HM B apXEUCKOM dpe», «Pa3BuTue XU3HM B NMPOTEPO3OUCKOU
ape», «Pa3zBuThe KHW3HM B TANEO30MCKOM 3pe», «Pa3BurHe KHU3HU B
Me30301CKON 3pe», «Pa3BuUTHE KU3HU B KaillHO30HCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPraHUYECKOTO MUPAY.

OO6opynoBanue: repdbapuu pacTEHUU PA3TUYHBIX OTIEIOB, KOJIJIEKIIUU
HAaCEKOMBIX, BJIQXKHBIC MpPENaparbl JKUBOTHBIX, PAaKOBHUHBI MOJUIIOCKOB,
KOJUIEKIIMM MTIJIOKOYKUX, CKEJEThl IMO3BOHOYHBIX KMBOTHBIX, Uyyesia MTHUIl U
3BEepeH, KOJUIEKIIMA OKAMEHEJOCTEW, TOJIE3HBIX MCKOMAEMbIX, MYJIDKHU
OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JadoparopHas paGora «MoaennpoBaHUE  OIBITOB
Mumnepa—tOpu 1o  u3y4eHHI0O a0MOTEHHOTO CHHTE3a  OpPTraHUYECKUX
COEIMHEHUI B MEPBUYHON aTMoC(epe».

JlaGoparopHass padora «l/3ydyeHrne U ONMCAaHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB.

IIpakTuyeckasi padora «l3ydenue ocoOEHHOCTEH CTPOCHHUS pAaCTCHUI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas  padora  «M3yueHue  OcOOEHHOCTEH  CTPOEHHS
MTO3BOHOYHBIX ’KUBOTHBIX).

Tema 5. [IpoucxoxaeHune 4eJ0BeKa — AaHTPONOIeHe3

Pa3zgensl n 3agaun aHTpONOIOrUH. METOIbI aHTPOIOJIOT U H.

CranoBneHue NpeICTaBICHUI O MPOUCXOKICHUH YENOBEKA. Penurno3xeie
B033peHUsA. COBpEMEHHbIE HAYUHbIE TEOPUH.

CxoacTBO uYenoBeKa C JKMUBOTHBIMH. (CHCTEMAaTHYECKOE IMOJIOKEHUE
yenoBeka. CBHIIETENBCTBA CXOJICTBA YEJIOBEKA C KMBOTHBIMH: CPABHUTEIBHO-



MOPGhOIOTHYECKHE, AMOPHUOJIOTHYECKHUE, (bH3H0JI0T0-0HMOXUMHUYECKHE,
noBeAcHUeckue. OTIWYUS dYeIOBEKa OT JKUBOTHBIX. [IpAMOXOXICHHE W
KOMITJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOU
CUTHAJIBHON CHUCTEMBI.

JBwxynme  cuwibl  (hakToOppl) — aHTPONOTEHe3a:  OMOJIOTHYECKHue,
couasibHble. COOTHOIIEHHE OHOJIOTMYECKMX U COLHMAJIbHBIX (AKTOPOB B

AHTPOIIOT€HE3E.
OcHOBHBIEC CTaauu aHTpororene3a. PanHue yenoBekooOpa3Hble 00€3bsIHBI
(POKOHCYJIBI) M paHHHUE TOHTHABI — OOILIMEe TMPEAKH YeIOBEKOOOPa3HBIX

00€3bsiH U JIoJiel. ABCTpaJONMUTEKH — JBYHOTHE Mpelnku Jojaeil. Yenosek
YMETBIM, NEPBBIE M3TOTOBJIEHUSA OpyAUN Tpyna. YenoBek NpsIMOXOIAIUNA H
MEPBBIM BBIXOA JrOACH 3a mpenensl Adpuku. YemoBek TelnenbOeprckuii —
oOIuit MpeoK HeaHAepTaTbCKOro YeIOBEKa M YeJoBeKa pasyMHoro. YenoBek
HEAHJEPTATBCKAN KAaK BUJ JIOAEH XOJOAHOIO KiMMara. YenoBeK pa3yMHbIN
COBPEMEHHOTO THIIA, JACHHUCOBCKUM YEJIOBEK, OCBOEHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [TaneoreneTnka u majieoreHOMHKA.

DBOJIOLMSI COBPEMEHHOTO YesloBeKa. EcTecTBeHHBIM 0TOOp B MOMYJISALIUASIX
yesoBeka. MyTalMoHHbIN nporiece ¥ nojuMopdusm. [lomyasiimoHHbIE BOJIHBI,
npeiid renoB, Murpanus 1 «3Q@dEKT OCHOBATEND B MOMYJISALMIX COBPEMEHHOIO
YEJIOBEKa.

Uenoseueckue pacel. [loHsTe o pace. bonpmime pacel: €BponeougHas
(eBpasmiickasi), aBCTpaJlo-HErpOUJIHAsl (9PKBaTOpHalbHAs), MOHTOJOUIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu paccesieHHsl 4elOBEeKa IO IJIaHETe.
EnuHcTBO yenoBeueckux pac. HayuHas HECOCTOSTENIBHOCTH — pacu3Ma.
[Ipucnoco0neHHOCTh YeJIOBeKa K PAa3HBIM YCIOBHUSM OKPY>KArOIIEH CpeJibl.
Bnusinue reorpadguyeckoil cpenbl M apeiia T€HOB Ha MOPQOJIOTHIO H
(PU3HOIOTUIO YEIOBEKA.

MexauciuIuinHapable  MeToAbl B (U3MYecKor  (OMOIOTHYECKOIN)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAS. ~ AHTPOMOJIOTHS W MaJI€OaHTPOIOJIOTHUS
YEJIOBEUECKUX MOMyJIsiid. buoconnanbHbIe UCCIIEA0BAaHMS TPUPOIbI YEIOBEKA.
UccnenoBanue KOABOIIONUN OMOJIOTMYECKOTO U COLUATIBHOTO B YEJIOBEKE.

JdemoncTpanuu

[Toprpetsr: Y. HdapBun, JI. JIuku, A. 4. Poruackui, M. M. I'epacumos.

Tabmuiet U cxeMbl: «MeToabl aHTpomoJiorun», «['0JoBHONW MO3T
yenoBekay, «YenoBekooOpasHbie 00€3bsiHB), «CKENeT 4eloBeKa M CKEJeT
HIMMIIaH3e», «PyTMMEeHTBI U aTaBU3MBbL), «JIBUKYIIME CUIIBI aHTPOIOTEHE3a,
«IBOJIIOIIMOHHOE JIPEBO YEJOBEKa», «ABCTPAIONUTEK», «UENOBEK yMEIbIil»,
«YHenoBek mnpsAMoOXoAAlnny, «JleHucoBckuil uenoBek» «Heanaepranbuby,



«KpomanboH1BY, «IIpenkn yenoBekay, «ITamnbl 3BOJIIOLIUN YeI0BEKa», «Packl
YEIOBEK.

OO6opynoBaHue: MYJSDKM OKaMEHENOCTEH, MpeaMEeTOB MaTepuaaibHOU
KyJIbTYphl TPEIKOB dYeNoBeKa, penpoaykiuuu (dororpadbum) KapTuH C
MUDOTOTHYECKUMU U OUONEHCKUMHU CIOKETaMH TMPOUCXOXKICHUS 4YellOBeKa,
doTorpaguu HaxoIOK HCKONAEMBbIX OCTAaTKOB YEJIOBEKa, CKEJIEeT 4YelIOBeKa,
MOJIENIb Yepena 4YeJIOBEKa M 4Yepelna IIHMIAH3€, MOJENIb KHUCTH YelOBEKa W
KUCTH IIAMITIaH3€, MOJIEJI TOPCA MPEAKOB YEIOBEKA.

JlabopaTopHasi pabdora «l3ydyeHue OCOOCHHOCTEH CTpPOCHHUS CKejeTa
YEJIOBEKA, CBSA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnuyeckas pabora «l3ydyeHHe DKOJOTMYECKUX  aJanTanui
YEJIOBEKaY.

Tema 6. JDkosiorusi — Hayka 0 B3aMMOOTHOUICHHUSIX OPraHM3MOB H
HAJOPraHU3MEHHBIX CUCTEM C OKPYKalollel cpeaoi

3apoxxneHne W pas3BuTue 3kojgorud B Tpyaax A. ['ymOonbara, K. O.
Pynbe, H. A. CeBepuioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nensl u
3a1a4u 3K0JIoruu. CBs3b IKOJIOTHUU C IPYTUMH HAyKaMH.

Meroasl skonoruu. [loneBbie HaOMOACHUS. DKCIIEPUMEHTHI B AKOJOTHH:
npupoAHble W JabopaTopHble. MonenupoBaHHEe B 3KOJOTMH. MOHHUTOPHUHT
OKpY KaroIIel cpelibl: JIOKaIbHbBINA, PErHOHAJIBHBIN U TJI00abHBIM.

3HaueHUE HSKOJIOTMYECKUX 3HAHUM [JI1 YeJIOBEKa. OKOJOTHMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3€M YENOBEUECTBA C TPpUpOooi. PopmMupoBaHue
3KOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHYECKOW IPaMOTHOCTH HACEJIEHUS.

JdemoncTpanuu

[Moptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepiios, 2. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuel 1 cxembl: «Pa3gensl skomorumy», «MeTtoanl koorum», «Cxema
MOHHUTOPHHTIA OKPYKAIOLIEN CPEIIBL».

JlabopaTtopnass  pabdora  «l/3yuyeHHe  METOJOB  3KOJIOTMYECKHX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl 1 cpeaa oOMTAHUA

Okomoruueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanusa skonorudeckux (HakTopoB: aOMOTHYECKUE, OHMOTHYECKHE,
anTponorennnie. OOIIKe 3aKOHOMEPHOCTHU JICUCTBUS SKOJIOTMYECKUX (PAaKTOPOB.
[IpaBuno wmunumyma (K. I[Hnopenrens, . JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT kak skojorudyeckuid daxrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJTHEYHOI'O CIIEKTPa HAa OPraHU3Mbl. DKOJIOTHYECKUE TPYIIBI



pacTeHHMl W >KMBOTHBIX IO OTHOLICHHIO K cBeTy. CUTHaJIbHAas poOJb CBETA.
DOoTONEPUOaN3M.

Temneparypa kak skojoruyeckuii Qakrop. JleiicTBue TemmepaTypsl Ha
opranu3Mbl. [ToWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. JBPUTEPMHbIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth Kak 3kosiornueckuii (axrtop. Ilpucnocobnenus pacreHuil K
nojjaepkanuio BogHoro 6ananca. Knaccudukanus pacTeHuil Mo OTHOIICHUIO K
Boze. [IpucrnocoOneHus ;KUBOTHBIX K N3BMEHEHUIO BOAHOTO PEXUMA.

Cpenbl oOUTaHUS OPraHW3MOB: BOJIHASI, HA3€MHO-BO3/IyIIIHAS, IOYBEHHAs,
[NIyOMHHAasT TOJIMOYBEHHAsi, BHYTpUOpraHu3mMeHHas. Duuko-xuMu4ecKue
OCOOEHHOCTH cpell oOuTaHus OopraHu3MoB. lIpucrnocobseHus OpraHusMoB K
KU3HU B Pa3HbIX Cpeax.

buonornueckne putMbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOUHBIE U
roJinyHbie pUTMbIL. [IprcrnocoOIeHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennsie Gopmer opranusmoB. [loHsaTtne o Ku3HEHHOU (opme.
Kusznennoie QOpMbI paCTEHMil: JEpEeBbs, KyCTApPHUKH, KyCTapHHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
KU3ZHU.

buotnueckne  dakTopbl. Buasl  OHOTHYECKMX  B3aUMOCHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapazutusm,
KOOMEepalHnsi, MyTyalnu3M, KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO).
Herpoduueckue B3ammopeiicTBus (tommueckue, dopudeckue, (padbpuueckue).
3HaueHne OMOTHMYECKUX B3aMMOJIEHCTBUN [IJISl CYIIECTBOBAHMS OPraHU3MOB B
cpene ooutanus. [[pUHIINIT KOHKYPEHTHOTO UCKITFOUEHUS.

JdemoncTpanumn

Tabmuubl u cxembl: «Okonorudeckue (GaxTtopb», «CBETOBOW CHEKTPY,
«JKOJIOTUYECKHE  TPYyNNbl  JKUBOTHBIX IO  OTHOUIEHHUIO K  CBETY»,
«TennokpoBHbIE YKUBOTHBICY, «XO0J0IHOKPOBHBIE KUBOTHBIEY,
«DU3NOJIOTUYECKHE alallTallul KUBOTHBIX», «Cpenbl 0OOUTaHUsS OPTraHU3MOBY,
«buonornueckne puTMb, «Ku3HeHHBIE (QOPMBI pacTeHHi», «Ku3HEeHHBIE
(GbOpMBI JKUBOTHBIX», «DKOCHCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa
XBOMHOro Jeca», «llenm mnuranusy», «XumHUYECTBO», «llapazutuzm»,
«Konkypenuus», «Cumobnosy», «KommeHcanuzmy.

Ob6opynoBanue: repOapu pacTeHUN U >KMBOTHBIX, MPUCIOCOOIEHHBIX K
BIIUSIHUIO PA3NIMYHBIX JKOJIOTHYECKUX (PAKTOpOB, TrepOapuu CBETOIIOOUBBIX,
TEHEIIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHU, CBETOIIOOMBEIE, TEHETIOOUBHIE U



TEHEBBIHOCIIUBbIE ~ KOMHATHBIE  PACTeHMs, TrepObapuM W KOJUICKIUU
TEII00OUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dyyena NTUL] U
3Bepel, repOdapuu pPACTEHHM, OTHOCALIMXCS K TrurpopuraMm, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUS NAaHHBIX TPYMM, KOJUICKIIMH >XHUBOTHBIX,
0oOUTAIOIIKX B Pa3HbIX Cpelax, repOapuu U KOJUJIEKIIMH PACTEHHUH U KUBOTHBIX,
00J1aIal0IMX YepTaMU MPUCTTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUIN
KU3HU, TepOapru U KOJUICKIIUU PACTEHUHN U JKUBOTHBIX PA3JIMUHBIX KU3HEHHBIX
¢bopM, KOJUICKIIMM >KWUBOTHBIX, YYaCTBYIOIIUX B Pa3IWYHBIX OMOTHUUYECKHX
B3aUMOJCHCTBHUSIX.

JladbopaTopHasi pab6ora «BplsiBiIeHUE NPUCIOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETa.

JlabopaTtopnas padora «BbisBieHHEe NPUCTIOCOONICHHUI OPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI.

JlabopaTopHasi pa6ora «AHaToOMHYECKHE OCOOEHHOCTH pACTECHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rvsi BUA0B M NONMYJISIIHH

OKOJIOTUYECKHE  XAPAaKTEPUCTUKU  momyyauuu.  [lomymamms — kak
ouosornueckas cucrema. Posib HEOJHOPOIHOCTHU Ccpefibl, GU3nIECKrX 0apbepoB
U O0cOOeHHOCTeW OWOJOrMuM BHUIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM
CTPYKTypbl TonmyJisiiiuii. OCHOBHbIE MOKa3aTEIW MOMYJSAIMU: YHUCICHHOCTD,
IJIOTHOCTh, BO3pPAcTHAas M MOJIOBAsl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIHS.

JKojorudeckass  CTpykrypa  nomyiasiuud.  OIlEHKa  YHCJIEHHOCTH
nonyJyisiiuu. JInHaMuKa MONyJISIUU U €€ peryJiisanus. buoTruueckuil moTeHuuan
nonyysiquu.  MojenupoBaHue JAWMHAMUKU — nomnyisuud.  KpuBble  pocra
YUCJIEHHOCTH TomyJysiiiuu. KpuBble BBDKUBaHUS. Perynsnus 4YMCICHHOCTH
NOMYJISIIUA: posib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IUJIOTHOCTH.
DKOJIOTHYECKHe cTpaTeruu BUaoB (r- u K-ctparerun).

[Tonsitue 00 sKosOrHyUeckoi Hume BuAa. MectooOutanue. MHoromepHast
MozeNb dKkonornyeckor Huimm Jx.M. XatunmHcoHa. Pa3zmepsl 3KOJIOTHYECKON
Huiy. [loTeHnnanbHas U peain30BaHHAs HUIIY.

Bua kak cucrema nomynanuil. Apeansl BUAOB. BUABI U UX KU3HEHHBIE
CTpaTeru. JKOJOTMYECKUE SKBUBATIECHTHI.

3aKOHOMEpPHOCTH TIOBEJICHHS W MUTrpalluil KUBOTHBIX. bHonoruueckue
WHBA3UU YyKEPOJIHBIX BUIOB.

JdemoncTpanuu

[Toptper: [Ixx. . XaTynHCOH.



Tabmuubl U cXeMbl: «DKOJIOTMUYECKHE XapAKTEPUCTUKU IO,
«IIpocTpaHcTBeHHass CTPYKTypa MOMyJsiuun», «Bo3pacTHeie mnupaMuabl
nonyJysiiun», «CKOpOCTh  3acelieHHs] TMOBEPXHOCTH 3eMJIM  Pa3IMUYHbIMU
opranuzmamMmn», «Mojeinb skosiorndeckor Humu Jx. M. XaTynHcoHay.

Ob6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH KUBOTHBIX.

JladbopaTopnass pabora «IIpucrocobsieHusi CeMSH pacTeHHil K
pacceneHuIoy.

Tema 9. Ikonorust coodmecTB. IKOITOrH4ecCKHe CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. Csizu Mexmy
OopraHu3MaMu B OMOIIEHO3E.

DxocucreMa kak oTkpbiTas cucrema (A. J[x. Tenciaun). OyHKIIMOHATBHBIE
OJIOKM OpraHU3MOB B DJKOCHUCTEME: MPOMYIEHTHI, KOHCYMEHTBI, PEIYIIECHTHI.
Tpoduueckne ypoBHH. Tpoduueckne mnenu U cetn. AOMOTHYECKHE OJIOKH
skocucTteM. [louBbl M Wbl B 3KOocHcTeMax. KpyroBopoT BelIeCTB W MOTOK
SHEPIrUU B SKOCUCTEME.

OcHoOBHBIE  TMOKa3aTenu »HKOcUCTeMbl. buomacca u  mpoayKius.
DKOJIOTUYECKHE MUPAMHUJIbI Yhcel, OMOMAacChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
Hanpapnennbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCHM W WX MNPUYUHBI. AHTPOTIOTEHHBIE BO3JCUCTBUS Ha
cykueccuu. KnmmakcHoe cooOmiectBo. buopasnooOpazue #  MOJHOTa
KPYTrOBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTHU COOOIIIECTB.

[IpupoaHbie SKOCUCTEMBI. JKOCUCmEMbL 03ED U peK. DKOCUCmEMbl Mopell
U oKeanos. Ikocucmemvl myHOp, 1€C08, Cmenetl, NyCMmulHb.

AHTpPOIIOTEeHHBIE YKOCHCTEMBI. ATrpodKocucTeMa. ArpoieHos. Pazmuums
MEXIy aHTPOIIOTCHHBIMH U IPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocuctem. ['opojckas
dbnopa u dayna. Cunantponuszanus ropojickoi ¢dayusl. buomornueckoe u
XO03STUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MoB B J3Kocuctemax. Poav kackaonoeo s¢hghexma u  6udos-
0ughuxamopos (knoueswvix 6u008) 6 GyHKyUoHUposanuu 3xocucmem. IlepeHoc
PHEPTrUM U BEIIECTB MEXKIY CMEKHBIMH HKOCHUCTEMaMHU. Y CTOMYHUBOCTH
OpraHu3MOB, TOMYJSIUA M DKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX BO3JICUCTBHIA.

Mexanuzmbl  6030eticmeus  3a2pA3HEeHUti  pasHblX  MUN08  Ha
CcyOOp2aHUZMEHHOM, — OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  JKOJIO2UHECKO20  HOPMUPOBAHUSL  AHMPONOSEHHO20



6030eticmausi. MeTo0JIoTHsl MOHUTOPUHIAa €CTECTBEHHBIX W aHTPOIMOTECHHBIX
HKOCHCTEM.

JdemoncTpauumn

[Toptpet: A. Ix. Tencnu.

Tabmuubr u  cxembl: «CTpykTypa  OHOLIEHO3a»,  «IKOcHCTeMa
HMIMPOKOJIUCTBEHHOTO aecay, «9OxocucreMa XBOMHOTO aecay,
«DyHKIMOHATFHBIE TPYIIBI OPraHW3MOB B JKocucteMe», «KpyroBopor
BEIIECTB B dKocuctemey», «llemn mnwmTanus (macTOMIIHAS, JAETPUTHAS)Y,
«IJKojoruyeckas nupamuja 4yucen», «IKOJOTHYecKasl MmupaMujia OMoMacchl»,
«Dxomornyeckasi mupamuaa dHeprun», «OOpazoBanue Oonotay, «llepBuynas
cykmeccusi», «BoccTtaHoBneHue neca mocie moxkapay, «IKOCHCTeMa 03epay,
«ArporieHo3», «KpyroBopor BemeCTB M TIOTOK JHEPTUU B arpoIrieHO3e»,
«IIpumeps! ypboskocucTem».

OOGopynoBanue: repbOapuu pacTeHUM, KOJUICKIIMU HACEKOMBIX, 4Yyuesa
ITUI] ¥ 3Bepeid, repOapuil KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUH, aKBapUyM
KaK MOJIETTb IKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypooIKOCUCTEMBD.

JlabopaTopnas padora «/3ydyeHue pazHOOOpa3us MEIKUX MMOYBEHHBIX
YWICHHCTOHOTHUX B PA3HBIX SKOCHCTEMAX)).

IKeKkypeusi «ODKCKypcusi B THNHYHBIA OuoreonieHo3 (B myOpaBy,
Oepe3HsiK, eIbHUK, HA CYXOJA0JIbHBIN WM TOMMEHHBIN YT, 03€p0, OOJIO0TO).

IKCKypeusi «IKCKYypCHsi B arpO’KOCUCTEMY (Ha TOJIE€ WX B TEIJIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmierianerapHas o0osiouka 3eMi, I7I€ CYIIECTBYET WIIU
CyIlIECTBOBaJla >KM3Hb. Pa3BuTme mpencraBieHuii o Ouocdepe B Tpyaax O.
3tocca. Yuenue B. U. Bepnanckoro o 6mochepe. Obnactu 6uochepsl u e
coctaB. JKuBoe BemiecTBo Onocdepsl U ero QyHKIIH.

3aKkoHOMEpHOCTH cyuiecTBoBaHusi Ouocheprl. OcobeHHoctu Ouocheps
KaKk TJa00aJIbHOM JKocHCTeMBbl. JluHaMHuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BeniectTB M OHMOr€OXMMHUYECKHE LHKIBI (YIJIEpoAa, a3oTa).
PurmMugHOCTS siBIICHHH B OHMocdepe.

3oHansHOCTh Ouochepnl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIIU:
TYyHJpa, XBOWHBIE Jieca, CMEIIAaHHBIE W IIMPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, MMYCTHIHU, TPOTTMYECKHUE JIECa, BRICOKOTOPhS. Kiumar, pacTUTeIbHBIHI
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTtypa W (QYHKIUS SKMBBIX CHCTEM, OIEHKA HX PECypCHOIo
noTeHuana u 6nochepHbIx GyHKIIUH.



JdeMoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, J. 3rocc.

Tabmuup! u cxemsl: «I'eocdepsl 3emuan», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepojna B npupoae», «KpyroBopoT kuciopoaa B OpHUPOIE»,
«KpyroBopoT BojisI B ipupoie», «OCHOBHBIE OMOMBI cyminy, «KinnMmarnueckue
rnosica 3emMmy, «TyHngpar, «Taiiray, «CMemaHHbBIN JIECH,
«1IMpOKOIMCTBEHHBIN JIECH, «Ctenby, «CaBaHHay, «ITycTeiHa»,
«Tponmueckuii necy.

O6opynoBanue: TepbapuM pacTeHU pa3HbBIX OHOMOB, KOJUJICKIIUU
YKUBOTHBIX.

Tema 11. HestoBek M OKpYyxKAOLIAS Cpeaa

DKOJIOTUYECKHE KPU3UCHI M WX NpUYUHBL. BosznelicTBue uenoBeka Ha
ouocepy. 3arpsizHeHue Bo3AyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue nousel. OxpaHa
MMOYBEHHBIX peCcypcoB. MI3MeHeHne KiuMara.

AHTpPOIIOT€HHOE BO3JICMCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM MHUP.
OxpaHa pacTUTEIBLHOTO U KMUBOTHOrO Mupa. OCHOBHBIE NMPUHLHUIBI OXPAHBI
npuponbl. Kpacueie kuuru. Ocobo oxpaHsieMble NPHUPOJHBIE TEPPUTOPUU
(OOIIT). borannueckue caibl ¥ 300JI0TUYECKUE TTAPKH.

OCHOBHbBIE MPUHIUIIBI YCTOMUHUBOTO PA3BUTHUS YEJIOBEUYECTBA U MPUPOIBIL.
PanonanbHO€  MPUPOJONOIB30BAHUE W COXPAHEHHE  OHOJIOTMYECKOro
pazHooOpasus 3emun. OOIIME 3aKOHOMEPHOCTH TI00ATBHBIX IKOJOTUUYECKUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpU3UCA U €ro  BEPOSITHBIC
MIOCJIEJICTBUSL.

Pa3zBuTe METOAOB MOHUTOPHHIA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemnvle uccie0o8anusi nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmOCnocoonou  suepeemuxe.  buonoecuueckoe  paszmnoobpaszue u
buopecypcuol. Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneuugaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENIbHbIX BUO08 U IKOCUCMEM.
OcHogbl  dKOpeabunumayuu  dKocucmem U cnocob6os  60pvoOLL ¢
ouonospescoenuamu. Pekoncmpykyusi MOpCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoncTpanuu

Tabmuubr ©  cxeMbl: «3arpsisHeHHE aTMochepbl», «3arpsi3HEHUe
ruapocdepb», «3arpssHeHue nouBb», «llapHukoBeiii 3ddexT», «Ocobo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUNY, «MOJIeNTN yIPaBIIEMOr0 MUPay.

Ob6opynoBanue: ¢dotorpaduu oxXpaHsIEMbIX PaCTEHUN U XKUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
oOy4YaronMMucsl MpOrpaMM CpeaHEero oOmero o0pa3oBaHMs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JWMYHOCTHBIX pe3yJIbTATOB OCBOEHUS MPOTPaMMBbI IO
OMOJIOTUY BBIICNICHBI CIICTYIONINE COCTABISAIONINE: OCO3HAHUE 00YyJaronuMUCS
POCCUNCKON TpPaKIaHCKOM HJIEHTHYHOCTH — TOTOBHOCTU K CaMOpPa3BUTHIO,
CaMOCTOSATENHOCTH U CaMOOIPENEICHUIO, Haiuyue mMomueayuu K OOyUEHHUIO
OHOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX yOEKIEHUN JTUYHOCTH Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKHX TPAIULMI Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHMS, 20MOBHOCMb U CHOCOOHOCMbL  O0YyYarOIIUXCS
PYKOBOJICTBOBaTbCS B CBOEH  JEATEIBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYIIMMHU CHCTEME OMOJIOTHYECKOTO OOpa30BaHUA, Haauuue
NPABOCO3HAHUSA DKOJOTHYECKON KYIbTYpPbl, CHOCOOHOCMU Cmasums TEId U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE ~ pE3yJbTaThl OCBOCHHMS MPOTPpaMMbl 1O  OHOJIOTHU
JOCTUTAIOTCS B €IMHCTBE YYEOHOM M BOCIUTATEIBHOW JESITEIHHOCTH B
COOTBETCTBHUM C  TPAAULUHUOHHBIMU POCCUHUCKUMHU  COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPHUHSTBIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMM TOBEAECHMS W CIOCOOCTBYIOT MpoLEeccaM
CaMOIIO3HAaHUs, CAMOBOCIHUTAHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
MO3UIINU JMYHOCTH, MAaTPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOMOPSIKY,
YeJIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO, B3aUMHOTO YBa)KCHHs, OEpEeKHOIrO
OTHOIIICHUSI K KyJIbTYpPHOMY HACJICIUIO U TPATULUSIM MHOTOHAI[MOHATIHLHOTO
Hapogaa Pocculickon @enepanuu, Npupoae U OKPYKAOLIEH Cpeae.

JIn4HOCTHBIE pPE3yJbTaThl OCBOEHUs YyueOHOro mpeamera «buonorus»
JNOJKHBI ~ OTpakaThb  TOTOBHOCTh U CIIOCOOHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATBhCS  CPOPMUPOBAHHON BHYTPEHHEH TMO3MIMEN JUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlMM, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHHUI,
COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSM POCCHUIMCKOTO OOIIEeCTBa,
pacliMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITEJIBbHOCTH B IPOLECCE
peanu3alii OCHOBHBIX HAIPAaBJICHUN BOCHUTATEIBLHON JCSATEIBHOCTH, B TOM
YHUCJIEe B YaCTH:

1) rpa’KaIaHCKOr0 BOCIMTAHUSA:



c(OPMUPOBAHHOCTh  TPAXKIAHCKOM  TMO3MLIMU  OOydHaromerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJieHa POCCUHUCKOTO 00IEeCTRA;

OCO3HAHHE CBOUX KOHCTUTYIHMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKECHUE
3aKOHA W IIPaBONOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM JEATEIBHOCTA IIPU CO3AAHUU
y4EOHBIX MTPOEKTOB, PEIIEHUU YUYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMOJIHEHUN
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIPEACNATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHE YYUTHIBATh B CBOUX JICCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEHN C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU
Y COUHAIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOI'O BBINOJHEHUS
y4eOHBIX, IO3HABATEIBHBIX M MCCIEIOBATEIbCKUX 3a/1ady, YBaXKUTEIBHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MNpPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONECPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU VJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Poaunoii, ropmoctu 3a cBOM Kpal, CBOKO PoJuHY, CBOM S3BIK U KYJBTYPY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACICIUID W NaMITHUKaM
IIPUPOABI, NOCTHKEHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX,
TPYyAE;

CITOCOOHOCTh OIICHUBATh BKJIAJI POCCHUUCKUX YUEHBIX B CTAHOBJICHHE U
pa3BUTHE OHMOJIOTMM, MOHUMAHHS 3HA4YeHUsI OUOJOTUM B TMO3HAHWU 3aKOHOB
IPUPOBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

uzeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIIy>eHHUI0 U 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEIACHUS;

CITOCOOHOCTh OIIEHUBATh CUTYallUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOSHUE YCTOMYHBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAMUTENSIM, CO3JAHUI0 CEMBH Ha
OCHOBE OCO3HAHHOTO IIPUHATHUS [IEHHOCTEU CEMEUHON KU3HU B COOTBETCTBUHU C
TpaguuusaMu Haponos Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS :

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLIECHUMH;

NOHUMAaHUE 3MOLIMOHAIBHOIO BO3JCHCTBUS JKUBOW MPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPXKEHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIIATH KAYECTBA TBOPUYECKON JTMUYHOCTH;

5) ¢pusuyeckoro BocnuTaHusA, (POPMHUPOBAHMUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJBHOIO 0J1arOMOTyYHA:

NOHMMaHUE U peaju3alus 3I0pOBOrO0 M 0e30macHoro obpasza KU3HU
(3mopoBoe  mMHUTaHWE, COOMIOJEHUE TUTMEHWYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, pEryispHas Quanyeckas
aKTUBHOCTb), O€pEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOILIEHHUS K
COOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTU TMpPaBUJ HWHIUBUIYAIBHOIO M KOJUIEKTUBHOI'O
0€30MacHOro MOBEAEHUS B CHUTYyalUsX, YTPOXKAIOIIMX 3J0POBbI0 M KU3HU
JIIOJIEH;

OCO3HAaHME  TMOCIEACTBUM W  HENPUATHUS  BPEIHBIX  MPHUBBIUEK
(ynoTtpeOiaeHus alnKoroisi, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HaHUE IIEHHOCTH MacTepCcTBa, TPy 10Jt00ue;

TOTOBHOCTh K AKTHMBHOM JAESTEIBHOCTU TEXHOJIOTMYECKOM M COLMAIbHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTD UHULMUPOBATb, IJIAaHUPOBATH u
CaMOCTOATEILHO BBINOJIHATH TAKYIO J€ATEIbHOCTD;

UHTEPEC K pa3audHbiM chepam mnpodecCHOHATBHONW JesATEIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp OyayIieit mpodeccun u peann3oBbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHMI0O U CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) 3K0JI0OrH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKU 1€IeCO00pa3HOE OTHOILIEHHWE K MPHUPOJE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMUYECKON KyJbTypbl: MPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM KX BO3MOXHBIX MOCIEACTBUNA IS
OKPYKaroIIEU CPEbL;



OCO3HaHME rI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM U MyTel ux
pelieHus;

CHOCOOHOCTh HCIIOJIB30BAaTh MPUOOpPETAaEMBbIE MPU H3YYEHHH OHOJIOTHH
3HAHUS U YMEHHS TPU PEHICHUU MpOOJEeM, CBSI3aHHBIX C PaIMOHAIHHBIM
IPUPOAOIOIb30BaHUEeM  (COONIOJIEHHE TpaBWJ TOBEACHHUS B  MPHUPOJE,
HaIpaBJICHHBIX Ha COXpaHEHHWE PAaBHOBECHUS B AKOCHCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOC(EpPHI);

AKTUBHOE HENPUATHE JACWCTBHH, MNPUHOCAIIAX BpEd OKPYKarOIIEH
IPUPOAHON CpeJie, YMEHHE MPOrHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUI U MPEOTBpAIaTh UX;

HaJu4Yue Pa3BUTOTO HKOJOTHUYECKOTO  MBIIUICHUS, HKOJOTHMYECKOM
KYJbTYpPbl, OIbITA JESITEIBHOCTH HSKOJOTMYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA UMHU B IO3HABATEJIBHOM, KOMMYHHKATUBHON U COLIMAIIBHOM
NpaKkTHUKe, TOTOBHOCTM K Yy4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKOMN HAIMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B IOJHUKYJIbTYPHOM
MUPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M UUTATEIbCKON KYJBTYphl KaK CPEJICTBA
B3aUMOJICHCTBUS MEXKY JIFOJAbMU U MMO3HAHUS MUPA;

NOHUMaHWE crnenuuku OWONOTHM KaK HAayKH, OCO3HaHUS €€ poiu B
dbopMHpPOBAHUN PAIIMOHATFHOTO HAYYHOTO MBINUICHUS, CO3IaHUH ETTOCTHOTO
MPEICTaBICHUsS 00 OKpYXKaloleM MUPE KaK O €AMHCTBE MPUPOJbI, YETOBEKA U
o0111ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHUU TpoOsIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHus: HOBOIO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE TIEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE MPOOJIEMBI  Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTEH BHIXO/A U3 TJI00ATBHBIX IKOJIOTUYECKUX MPoOIeM
U oOecrmiedeHHs] Tepexoja K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAILHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OHOJIOTMYECKUX 3HAHUM B LEAX
MOBBINICHUS OOIIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAIBHOW  TIPAaMOTHOCTH  OOydYarouuxcs,
dbopmupyemoit npu U3y4eHUu OUOJIOTUH;



IIOHUMAaHUE  CYIIHOCTH  METOJOB  IIO3HAHHUs, MWCIOJB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCHOJb30BATh MOJy4YaeMble 3HAHMS IS
aHanKM3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEr0 MUPA U MPOUCXOISAIINX B HEM
U3MEHEHUH, yMEHHE JeflaTh 0OOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOLIUXCSI TAHHBIX C LIEJIbI0 OJYyUYEHUs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENBHO MCIOJIb30BAaTh OMOJOTMYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLIHSX;

OCO3HAaHME LICHHOCTH HAy4YHOM AEATEIBbHOCTH, TOTOBHOCTbH OCYILECTBIISATH
IIPOCKTHYIO U UCCIIENOBATENBCKYIO IEATEIbHOCTD HUHANBUIYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEphIBHOMY OOpa30OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ y4eOHOTro  mpeamera
«buomorusiy BKJIIOYAIOT: 3HAYUMBIC 11  (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyarommxcst  MEXAUCHUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOILIEHAyYHbIE
MOHATHS, OTPAXKAIOIINUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEIUUKY
METOJIOB IIO3HAHMS, WCIIONB3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTHU, SIBICHHUE, TPOIECC, CUCTEMa, HAay4YHBIA (paKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHWE, HaOIIOJICHHUE, W3MEpPEHHE,
OKCIIEPUMEHT W JpYyrue);  YHUBEpcajbHble  Yy4cOHBIE  JEHCTBUA
(mo3HaBaTeNbHBIC, KOMMYHHUKATHBHBIC, PpETYJSTHBHBIC), OOCCIICUYMBAIOIINE
dbopmupoBanre (PYHKITMOHATLHON TPAMOTHOCTH M COIMAILHON KOMITETEHIINU
o0ydJarommxcs; CHOCOOHOCTh OOYYAIONMIMXCS  HCIOIh30BaTh  OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKME 3HAHWA W  YHUBEpCAIbHBIC
y4eOHBIC ICUCTBHS B TI0O3HABATEILHON M COIMAIBLHOM MPAKTHKE.

B pesynabraTte wu3ydeHuss OWOJOTMM Ha YPOBHE CpPEJHEro OOIIEro
oOpa3zoBanust y oOydvaromerocss OyayT cQOpMHUPOBaHBI TIO3HABATEIHHBIC
yHUBEpCAJIbHbIE Y4YeOHBbIE JCHCTBUS, KOMMYHHKATHBHBIC YHHUBEpPCAIbHBIC
y4eOHbIC JCHCTBHUS, PETYJSITUBHBIC YHHBEPCAIbHBIC YydYeOHBIC JICHCTBUS,
COBMECTHas JESATEIbHOCTb.

MeranpeaMeTHble pe3ybTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBiageHne yHHBEPCAIbHBIMH  YYeOHBIMH  TO3HABATEJIbHBIMH
AefiCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:



CaMOCTOSITeNIbHO  (DOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh  IpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CpaBHEHWs], Kiaccudukanuu, 00O0OIICHHs), pPacKphIBAThH
CMBICTT OHMOJIOTMYECKUX TIOHATUM (BBIACIATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh CBS3U C IPYTHUMU TOHSATUSIMHU);

ONpEeNeNATh 1NN JEATeNbHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUH HUX
JOCTUKEHUS, COOTHOCUTHb pE3yJbTaThl JAEATEIBHOCTH C MOCTaBICHHBIMU
HEJISIMU,

UCIIOJIb30BaTh OMOJIOTUYECKHE TIOHATUSA [JIsi OObsicHeHUs (HaKTOB U
SIBJICHUM KUBOW MPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYKICHUSI (MHAYKTUBHbBIC, ACAYKTUBHbBIC, IO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH M NMPOTUBOPEYHS B pacCMaTpHUBAEMBbIX
SBJICHUSX, (POPMYJIUPOBATH BBIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSITh  CXEMHO-MOJIEJIbHBIE  CpEJACTBA  JUIsl  MPEJCTaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOIICHWHA B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEYMH PA3HOrO POJA, BBIABICHHBIX B  Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh MJIAaH PENICHUSI TPOOJIEMBI ¢ YUETOM aHaIU3a UMEIOLIUXCS
MaTepUalIbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHUE
pPe3yJIbTATOB IEJISIM, OIICHUBATH PUCKHU MOCIEACTBUM ESITEIHHOCTH;

KOOPJAWUHUPOBaTh U BBINOJHATH pabOTy B YCIOBUSIX pPEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe MCCIIeI0BATEIbCKUE 1€ CTBUA:

BIIQJIETh ~ HAaBBIKAMU  Y4YEOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM
NESTENHbHOCTH, HABBIKAMHM  pa3pelieHus MpoOJeM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSTEIIbHOMY IMOMCKY METOIOB pelIeHUs] MPaKTHICCKUX
3a/1a4, MPUMEHEHUIO PAa3TMYHBIX METO0B MTO3HAHUS;

UCIIOIb30BaTh PA3JIMUHbIE BUIBI JACSTEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HMHTEPIIPETaIlii, MPeoOpa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX
CUTYaIIUsX, B TOM YHUCJIE TIPU CO3JaHUU YIECOHBIX U COIUAIIbHBIX ITPOCKTOB;

dbopMupoBaTh  HAy4HBIM  THUI  MBIIUICHHUS,  BJIQJE€Th  HAay4YHOU
TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITUSMHU U METO/IAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aadyll B 00pa30BaTEIbHOU
NESATeIbHOCTH U )KU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUTIOTE3Y €€ pelIeHUs], HaXOAUTh apryMEHTHI ISl JI0Ka3aTeIbCTBa
CBOMX YTBEp)KICHUH, 337aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHHS 3aJa4dl Pe3yJbTaThl,
KPUTHUYECKH OIEHHWBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISAThH LEJICHAIIPABICHHBIN MOUCK MEpPEeHoca CPeACTB U Croco00B
NENCTBUSA B MPOPECCUOHAIBHYIO CPEY;

yMETh MEePEHOCUTH 3HAHWS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IacTh
KU3HEACSITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPE/IJIAaraTh OPUTMHAIIbHBIE TTOJIXO/IbI U PEIICHUS,
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.

3) padora ¢ uHpopManHen:

OpUEHTHUPOBAThCA B PA3NMMUHBIX HMCTOYHUKAX uH(OpManuu (TEKCTe
y4eOHOTO MOCOOMS, HAy4YHO-NOMYJSIPHOW  JHUTepaType, OHOJOTUYECKUX
CIIOBapsiX M CHpPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax IaHHBIX, B WHTepHeTe),
aHAJIM3UPOBaTh WH(GOPMALIMIO DPA3IUYHBIX BHUIOB U (OPM MpeACTaBICHUS,
KPUTHUYECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;

dbopMyIMpOBaTH 3aIIPOCHI U IPUMEHSThH Pa3IMUYHbIE METObI ITPU TTOUCKE U
oTObope Ouosjoruuecko uHQOpMaIMK, HEOOXOJUMOW Jisi BBIOJHEHUS
y4eOHBIX 3aj1ay;

npUOOPETaTh OMBIT MCIOIB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIBTYpPY AaKTUBHOTO  HCIIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMANbHYIO (opMy mpeacTaBiIeHUS
ouonorndyeckoit wuHbopmaruu (cxembl, TpaduKu, AHArpaMMBbl, TaOIUIIBI,
PUCYHKH U JAPYyTOE);

UCTIONb30BaTh HAYUYHBIM S3BIK B KayeCTBE CpelICcTBa Mpu paboTe C
Oounonorndyeckoil uHGOpPMALME: NPUMEHSITh XHUMHUYECKHE, (QU3NYECKHE U
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (DOpMYJIIbI, a0OpeBHATYypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W NPEeOoOpa3oBBIBaTh  3HAKOBO-CHUMBOJHUYECKHE  CPEICTBA
HATJISTHOCTH,

BJaJeTh  HAaBBIKAMHM  pAcCllO3HABaHUS W 3alIUTHl  WH(OpMAaLUH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBiageHue yHUBepPCAIbHBIMA KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

1) oOmenmne:



OCYLIECTBJISATh KOMMYHHUKAIIMM BO BceX cdepax KU3HU, aKTUBHO
y4acTBOBaTh B JIMAJOre€ WM JUCKYCCHUU IO CYIIECTBY OOCYX/IaeMOW TEMBbI
(yMeHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIPEJjIaraéMoil 3aJ1au, YUUTHIBATh UHTEPECHI U COIIACOBAHHOCTH
MO3ULNI APYTUX YYACTHUKOB JUAJIOra WU JUCKYCCHH);

pacno3HaBaTh HeBepOaldbHbIE CpEACTBa OOIIECHMS, MOHUMATh 3HAYEHUE
COIMAILHBIX 3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DJIMKTHBIX CUTYallUM,
YMETh CMSATYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJICHCTBHUS, TOHUMATD
HAMEpEHHsI JAPYTUMX JIIOAEH, IMPOSBIATh YBAXKUTEIBHOE OTHOLICHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyIMpOBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTh:

IIOHUMAThb W HWCHOJIb30BAaThb  IPEUMYIIECTBA  KOMAaHJHOW U
WHINBUIYaTbHOH pabOThl TpU  pEHIeHUU OMOJOTHYECKOW MpOOIEMBI,
000CHOBBIBaTh HE0OX0IMMOCTh PUMEHEHUS IPYIIIOBBIX dbopm
B3aMMOJICUCTBUS MPU PEIICHUH YUEOHOM 3a/1au;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUN C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJIECHA KOJUIEKTUBA,

NPUHUMATh UEIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAUHUPOBATh JEUCTBUA IO €€ JIOCTUKEHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacnpenensaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIAaThb PE3yJbTAThl
COBMECTHOU paboTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJAJa M KAXKJIOIO0 YYaCTHHUKAa KOMaHJIbl B
oO1ui pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE NPOEKTHI, OLEHHMBATh HAECU C MO3UIUMHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh IMO3UTHBHOE CTPATETMUYECKOE IOBEICHHUE B Pa3IMYHbBIX
CUTYaIUsX, IPOSBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJajieHne YHMBEPCAJIbHBIMY PEryJATHBHBIMY J1€HCTBUSIMHU:

1) camoopranuszaumus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIS BBIABICHUS TPOOIEM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH LEJIEBbIE U CMBICIOBBIC
YCTaHOBKH B CBOUX JICUCTBHSX U IOCTYNKAX MO OTHOIIEHHUIO K KUBOU IIPUPOJE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO0 OKPYKAOIINX;



CaMOCTOATENIBHO ~ OCYILECTBIIATH  IIO3HABATEIIBHYIO  JEATEIBHOCTD,
BBISIBJISITh MPOOJIEMBbI, CTaBUTh W (POPMYJIUPOBATH COOCTBEHHbIE 3a7aud B
00pa30BaTEIbHOMN AEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTAaBJISITh IJIaH pEIHIeHUs MpoOJeMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHUIH;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

paclMpATh  paMKd ~ y4eOHOro IpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JenaTh  OCO3HAHHBIM  BBIOOp,  aprymMeHTHpoBaTb  €ro,  Opatb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOU SPYIUIMH B
pasHbIX 001acTAX 3HAHUM, MMOCTOSHHO IOBBIIIATH CBOW 00pa3oBaTENIbHBIN U
KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBBI B JE€SATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJAJ€Th HAaBBIKAMU [O3HABaTEIbHOM peQIeKCMH KaK OCO3HAHUSA
COBEPILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHUH, UCIIOJIB30BaTh NMPUEMBI pedIeKCUH sl OLICHKH CUTYalluu, BbIOOpa
BEPHOI'0 PELIECHUS;

YMETh OLIEHHWBATh PUCKU U CBOEBPEMEHHO MPUHHMMATh PEHICHHS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHTBHl JIPYTUX IpU aHAIM3E€ PE3YyJbTaTOB
NEATENBHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

IPUHUMATh Ce0sl, IOHMMas CBOU HEJJOCTATKHU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JIPYTuX IpU aHAIM3€ pPE3yJbTaTOB
NEATENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIUX HA OIIHMOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULIUU JPYTOro 4eJ0BeKa.

INPEJMETHBIE PE3YJIBTATBI

[IpeameTHBIe pe3yabTaThl OCBOCHUS COJIEpKaHHUS y4eOHOTO MpeaMeTa
«buonorusiy Ha yrayONI€HHOM YpPOBHE OpPHUEHTHUPOBAaHBI Ha oOOecredeHue
npoduiabHOrO  O0yueHHs oOydarommxcsi Ouonmoruu. OHHU  BKJIIOYAIOT:
cnenuduyeckue i1 OUOJIOTHU HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUM
0 OCBOGHHUIO, HHTEpPHpETallMd U MNpeoOpa3oBaHUIO 3HAHUM, BUJBI



JEATEIbHOCTH IO MOJIYYEHUIO HOBBIX 3HAHUW U UX NPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX, a TaKXKe€ B PpEAIbHBIX KU3HEHHBIX cHUTyanusx. I[IpeameTHbie
pe3yJbTaThl MIPEJCTABIICHBI 110 TOJIaM U3y4EHHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHoOro mpenmera «buomorus» B
10 knacce nOKHBI OTPAKATH:

c(hOpPMUPOBAHHOCTh 3HAHUH O MeECT€ M POJU OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUN €CTECTBEHHO-HAYYHOI KapTUHBI MUPa, B
MO3HAHWM 3aKOHOB TMPHUPOJBI W pEHIeHWH TMpoOJieM  parmOHAIBHOTO
IPUPOAOIIONB30BAHUSA, O BKJIAJE€ POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BuUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMON OHMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAI0NMNUe OUOJIOTMUECKHE TEPMUHBI M TOHATHUS (KWU3HB, KIIETKa,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CAMOPETYJISAIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHE), OMOJOTMYECKUE TCOPUU
(xnetounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HaciencTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o nienTpax
MHOTOOOpa3usi M  MPOMCXOXKACHHUSI  KYJbTYPHBIX  pACTEHUM), 3aKOHBI
(emHOOOpa3Usi MOTOMKOB MEPBOTO MOKOJICHUS, PACIICIUICHUS, YACTOTHI TaMeET,
HE3aBUCUMOro HacienoBanuss [. MeHaens, TOMOJOTMYECKUX PSIOB B
HACJICICTBEHHOM  u3MeHunBocth  H. . Basunoga), MIPUHLIATIBI
(KOMIIEMEHTApHOCTH);

BJIaJICHUE€ OCHOBHBIMHM METOJIAMHU HAy4YHOTO TMO3HAHMS, UCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, H3MEpPEHUe,
HAOJIIOICHHE, SKCTICPUMEHT);

YMEHHE BBIAEIATh CYLIIECTBEHHbIE TPU3HAKU: BUPYCOB, KIIETOK MMPOKAPUOT
U DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM YHCIIC
OakTepuid, rpuOOB, PaCTEHU, )KUBOTHBIX U YEJIOBEKAa, CTPOCHUSI OpPraHOB U
CUCTEM  OpraHOB  pACTEHUH, ’KUBOTHBIX,  YEJIOBEKa, MIPOLIECCOB
KU3HEAECATEIbHOCTH, MPOTEKAIIINX B OpPraHMW3Max pacTeHUH, KUBOTHBIX H
YeJIoBeKa, OHOJIOTMYECKHX TMPOIECCOB: OOMEHa BeIeCTB (MeTabou3M),
PEBPAILECHUS DYHEPTUU, OpPOKEHHUS, aBTOTPOPHOTO U TeTepOTPOPHOIO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a, raMeToreHesa,
IMOpUOTeHe3a, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHUA,
WHMBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTE€HE3a), B3aUuMOJICHCTBUS T€HOB,
reTepo3nca, UCKYyCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXK]y OpraHOMAAMHU KIETKH U UX
GYyHKUMUAMH, CTPOCHUEM KIETOK Pa3HbIX TKaHEWM U WX (QYHKIHUSIMH, MEXIY
OpraHamMM M CHUCTE€MaMU OPraHOB y pPACTCHUH, KMBOTHBIX W YEJIOBEKA U MX



GYyHKUMUAMH, MEXy CHUCTEMaMd OpraHOB M MX (PYHKIUSMHU, MEXAY dTaraMu
oOMEHa BEIIeCTB, JTanmaMd KJIETOYHOIO LHMKJIA M JKU3HEHHBIX IIHMKIJIOB
OpPraHM3MOB, ATallaMH AMOPUOHATFHOTO Pa3BUTHS, TEHOTUIIOM U (HEHOTHUIIOM,
dbenoTunom u paxkrTopamu cpeapl OOUTAHMUS;

YMEHUE BBISBIISITh OTJIMYUTEIbHBIE PU3HAKHU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,

YMEHUE HCMOJIb30BATh COOTBETCTBYIOIIHME ApPryMEHThI, OHOJOTMYECKYIO
TEPMUHOJIOTHMIO W CHUMBOJIMKY [UJIS JOKa3aTeIbCTBAa POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE pemaTh OWOJOTUYECKUE 3a/JayH, BBIBIATH MPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXKIY MCCIEIyEMbIMU OMOJIOTMUYECKHUMH IpOLECCaMu U
SBJICHUSIMH, JIeJlaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHWUU TOJYYCHHBIX
pe3ynbTaToB;

YMEHUE BBIMOJIHATH J1a00paTOpHbIE U MpaKTUYECKue padoThl, COONIOAATD
npaBuiia pu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPATh HMX IKCIEPUMEHTATHHBIMH
cpenctBamu, (popmynupys Lelb HCCIENOBaHUSA, aHAIU3UPOBATH IMOITYYEHHBIC
PE3yJIbTaTHI U JENaTh BBIBOIBL;

YMEHHE y4acTBOBATh B YUEOHO-UCCIIEIOBATENILCKON paboTe Mo OMoiIoruu,
AKOJIOTUH M MEJUIIMHE, TIPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  MPEACTABNISATH TMOJYYEHHBIE pE3yJbTaThl HAa  YYCHUYECKUX
KOH(epeHUsX;

YMEHUE OLEHUBATH ATHUYECKUE ACIEKThl COBPEMEHHBIX HCCIEAOBAHUI B
o0rmacth  OMOJOTMM M MEIUUUHBI  (KJIOHHPOBAHME, HCKYCCTBEHHOE
OIUIOZOTBOPEHHUE, HAMPABIEHHOE U3MEHEHNE TeHOMA M CO3/IJaHNE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOp Oymyliel mpodeccruoHaabHON
NesTebHOCTY B 00jJacTH  OMOJIOTMH,  MEIUUUHBL, OHOTEXHOJIOTHH,
BETEPUHAPHUH, CEITBCKOI0 XO35SUCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIITyOIsiTh
NO3HABATENbHBI ~ HMHTEpPEC, HaIpaBJIEHHBIM HAa  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOIIECH Mpodeccur M MPOJIOHKEHUE OMOIOTHYECKOro 00pa3oBaHuUs
B OpraHM3alMsIX CpeHero NpoheCCUOHAIBLHOTO U BBICILIEr0 00pa30oBaHMUsL.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mpenmera «buomorus» B
11 knacce NOJXHBI OTPAXKATH:

c(hOpPMUPOBAHHOCTh 3HAHUH O MeECT€ M POJU OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, B MO3HAHWU 3aKOHOB MPHUPOJBI M PEHICHUH JKOJIOTMYECKHX
npo0JieM 4YelOoBEeYeCTBa, a TaKKe B PELUIEHUWH BOIMPOCOB PALUOHAIBHOIO



IPUPOAOIONL30BaHUA, U B (OPMHUPOBAHUU IIEHHOCTHOIO OTHOIIEHHUS K
npupoze, 0OIIECTBY, YEIOBEKY, O BKIAJE€ POCCUMCKUX U 3apyOEKHBIX YUEHbBIX-
OHOJIOrOB B pa3BUTUE OMOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOW OWOJIOTMYECKUX 3HAHWUM, KOTOpask BKIIOYAECT
OTpeeieH!s] U MOHUMAHUE CYIIHOCTH OCHOBOIOJATAIONIMX OHOJIOTHYECKUX
TEPMUHOB U TOHATHH (BHJ, 3KOcHUCTeMa, Ouocdepa), OMOJOTHUUECKHE TEOPUHU
(aBomonmonHass teopust Y. JlapBuHA, CHHTETHYECKAs TEOPHS DBOJIOIIHH),
yuenusi (A. H. CeBeproBa — 0 NyTsAX W HampaBieHUsX sBoionuu, B.J.
Bepuanckoro — o 6uocdepe), 3akoHbl (reHeTuueckoro paBHoBecus k. Xapau
u B. BaiinGepra, 3apogsiieBoro cxoacta K. M. bapa), npaBuiia (MUHUMyMa
1O. JIubuxa, 3K0NI0ru4ecKoil MUpaMuibl SHEPTHH ), TUIOTE3bI (TUIIOTE3a «MUpPa
PHK» V. I'mnGepta);

yMEHUE BIAJeTh OCHOBHBIMU  METOJaMU  HAy4YHOTO  IIO3HAHMUS,
UCIIOJIb3yEeMBbIMH B  OHWOJIOTHYECKHUX HCCICAOBAHMIX JKMBBIX OOBEKTOB M
AKOCHUCTEM (OMHUCaHuEe, U3MEpEeHHe, HAOII0ICHUE, IKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX M3MEHEHHUI B IPUPO/IE;

YMEHUE BBIIETATh CYIIECTBEHHbIE NPHU3HAKHU: BHUJIOB, OHOrEOIIEHO30B,
AKOCHUCTEM U Ouocdepsl, CTaOMIU3UPYIOUIEro, JABUKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOI'O ot0opa, aJIONAaTPUYECKOTO u CUMITaTPUIECKOTO
BUI000pA30BaHUsA, BIUSHHUS JBIKYIIUX CHJI DBOJIONMKA Ha TeHO(POH]
MOMYJISIIIUN, TPUCTIOCOOJIEHHOCTH OPTraHU3MOB K Cpejie OOMTaHusl, YepeJOBaHUs
HAIIPaBJICHUM JBOJIIOIMM, KPYTrOBOpOTa BEIISCTB W IIOTOKAa DJHEPTUU B
9KOCUCTEMAX;

YMEHUE YCTAaHABIMBATHh B3aHMMOCBSI3M MEXAY TPOIECCaMU DBOJIOIHH,
JIBUKYIIUMH CUJIAMU aHTPOIIOTE€HEe3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
IIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATh  OTIWYUTEIIbHBIC TPHU3HAKH  JKUBBIX  CHCTEM,
IIPUCITIOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHHs, aOMOTHUYECCKUX W OMOTHYSCKHUX
KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBA3€H OpraHM3MOB B COOOIIECTBAX,
AHTPONOTEHHBIX U3MEHEHHUM B DKOCUCTEMAX CBOECU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTHMIO W CHUMBOJIMKY JUJISi JOKa3aTelIhCTBAa POJICTBA OPraHU3MOB
Pa3HBIX CHUCTEMATHYECKUX TPYMIN, B3aUMOCBSI3U OPraHU3MOB U  CPEJbl
oOWTaHus, €IUHCTBA YEJIOBEYECKMX pac, HEOOXOJUMOCTH COXpaHEHUs
MHOT000pasusi BUIOB M SKOCUCTEM KaK yCIIOBHS COCYIIECTBOBAHUS TIPUPOIBI U
YeJIOBEUYECTRA;

yMEHUE peliaTh OHOJOTUYECKHE 3a/aud, BBISBISATH  IPUYMHHO-
CIICICTBCHHBIC CBSI3M MEXIY HCCIIEIYEMbIMH OHMOJIOTHUYECKHUMH IPOIECCaMu U



SBJICHUSIMHU, JI€JIaTh BBIBOJBl U TIPOTHO3bl HA OCHOBAHMM IOJYyUYEHHBIX
pe3ynbTaToB;

YMEHUE BBINOIHATH J1a00paTOPHBIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHEIM 000PYAOBAHUEM;

YMEHHME BBbIIBUTaTh TUIOTE3bl, MPOBEPATH HUX HKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GopMyIHpys Leldb HUCCICIOBAHUS, aHATM3UPOBATH MOTYUYCHHBIE
pE3yNIbTaTHI U JENaTh BBIBOIBL;

YMEHHE y9acCTBOBATh B YUCOHO-HCCIIEIOBATEIILCKON paboTe 1o OHMOIOTHH,
9KOJIOTMH U MEJUIMHE, IPOBOAUMON Ha 0a3e IIKOJbHBIX Hay4YHbIX OOLIECTB, U
nyOMMYHO  TPEACTaBIATh IONYYCHHBIE pE3yNbTaThl Ha  YYCHHUECKHUX
KOH()EepEeHIHUsX;

YMEHHE OLCHUBATh THUIIOTE3bl U TEOPUU O TMPOUCXONKICHUH KU3HH,
4eJl0BeKa M YeJIOBEYECKHX pac, O MNPUYMHAX, IOCIEACTBUSX H crocolax
penoTBpalleHus rao0aabHbIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp Oyayliel nmpodeccuoHanbHON
JEeSTeIbHOCTY B 00JAacCTM  OHMOJIOTHM, 3KOJIOTHUH, MPHUPOJONOIB30BaHUS,
MEAMILIUHBI, ONOTEXHOJIOTHUH, ICUXOJIOTMH, BETEPUHAPUH, CEJIbCKOIO XO35HCTBa,
NUIIEBOM  MPOMBIIIICHHOCTH,  yIAyONsITh  TO3HABATENbHBIA  MHTEpEC,
HaIlpaBJICHHBbI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu Hu
OPOAOKEHHE OHMOJOrMYecKoro oOpa3oBaHMs B OpraHU3alUsiX CpPEIHEro
po(heCCUOHATIBHOTO U BICIIEr0 00pa3oBaHMUsL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMmeHnoBaHue KoandecTBO 4acoB
DJIeKTPOHHBIE (HM(pPOBHIE)
n/ pa3/ie/ioB U TeM Konrpouabnbie IIpakTnyeckue
Bcero o0pa3oBaTesibHbIE PeCypChl
n NporpamMmal padoThI padoThI
1 buonorus kak Hayka 1
) JKuBrle cUCTEMBI U UX )
H3y4YEeHUE
3 Buonorus xierkn 2 0.5
Xumudeckas
4 10 1
OpraHu3alus KIETKU
5 CrtpoeHue u GyHKIUN g )
KJIETKHU
OOMEH BEILECTB U
6 MPEBPAILICHUE YHEPTUHN 9 1
B KJIETKE
HacnencrBennas
7 uHpOpMAITUs U 9 0.5
peanu3anus €€ B KIIETKe
JKU3HEeHHBIN TUKIT
8 6 1
KJIETKHU
Ctpoenue u pyHKIINU
9 P Py 17 1.5
OpraHU3MOB
10 Pa3smHoxenue u 8 1.5




pa3BUTHE OPTaHNU3MOB
I'enetuka — Hayka o
1 HACJIEICTBEHHOCTH U ) 0.5
U3MEHYNBOCTH
OpPraHHU3MOB
3
12 aKOHOMEPHOCTH 10 1
HACJIEICTBEHHOCTHU
13 3aKOHOMEPHOCTH 6 i
M3MEHYMBOCTHU
14 I'enetnka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
buotexnonorus u
16 CUHTETHYECKas 4
ouonorus
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO
- 102 13

YACOB IIO ITPOTPAMME




11 KJTACC

Ne
n/
n

HanmMmeHnoBanue
pa3aesioB U TeM
NPOrpaMMbI

KoaunuecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTHyeckue
padoThI

JnekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

3apoKICHUE U Pa3BUTHE
9BOJIFOLIMOHHBIX
MPECTaBICHUH B
OHoJI0run

MHuUKpO3BOTIOLHS U €€
pe3ynabTaThl

14

Makpos3Bosrouus u eé
pe3yJibTaThl

[Ipoucxoxnenue u
pa3BUTHE KU3HU Ha
3emiie

15

1.5

IIpoucxoxnenue
4eJI0BEKA —
AHTPOIIOT€HE3

10

DKOJIOrusi — HayKa o
B3aMMOOTHOLICHHAX
OpraHUu3MOB U
HaJ0pPraHU3MEHHBIX
CUCTEM C OKpY Karolen
cpenou

0.5

Opranusmsl 1 cpeia

1.5




YACOB I10 ITPOTPAMME

oOnTaHus

g DKOJIOTUI VBI/IZ[OB u 9 0.5
TIOTTY JISITIHIA
DKOJIOTHSA COOOIIECTB.

9 DKOJIOTHYECKUE 12 0.5
CHCTEMBI

10 buocdepa — rmobanpHas 6
DKOCHUCTEMA

1 YeoBek U 6
OKpY’KaroIas cpea

12 Pe3epBHOE Bpems 8

OBLIEE KOJIMYECTBO 102 75







IHOYPOYHOE INTAHUPOBAHUME
10 KJTACC

Ne
n/
n

Tema ypoka

KoanuecTBo yacos

KonTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIE

pecypchl

buonorus kak KOMILIEKCHas
HayKa U KaK 4aCTb
COBpPCMCHHOT'O O6II.[€CTBa

JKuBEIE CHUCTEMEI U UX
CBOWCTBA

YPOBHeBaﬂ OopraHu3anus
KHUBBIX CUCTEM

Hcropust OTKpbITHS U
U3Yy4YEHHS KIIETKH.
Kiterounas reopus

Meronasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
[TpaxTnueckas padbora
«3yueHne meTon0B
KJIETOYHOW OMOJI0TUI
(xpomatorpadus,
anexTpodopes,
nuddepeHnaIbHOe
ueHtpudyruponanue, [1L[P)»

0.5




XUMHYECKUHA COCTAB KJIETKHU

MuHepasbHbI€ BEIEeCTBA
KJIIETKH, UX OMOJIOTHYECKast
pOJIb

Opranuueckue BeiecTBa
KIIETKU — OEJKH.
JlaboparopHas pabota
«O6Hapyx)eHHe 6eIKOoB ¢
MOMOIIbIO KAYeCTBEHHBIX
peaxkuuii»

0.5

CoiicTBa, Ki1accudukanus u
¢byHKINU OeIKOB

10

OpFaHI/I‘{eCKI/Ie BCIICCTBA
KIICTKHU — YIJICBOJbI

11

Oprannueckue BEIecTBa
KJICTKU — JIUMTUBI

12

HYKJ'ICI/IHOBBIG KHUCJIOTHI.
JHK u PHK. JlabopaTopHas
pabota «lccnenoBanue
HYKJ'IGI/IHOBBIX KHCJIOT,
BBIJIEJIEHHBIX U3 KJIETOK
paanqulx OpFaHI/I3MOB))

0.5

13

Crpoenue u Qpynkiun ATO.
Apyrue
HyKJIeo3uaTpudochaTs
(HT®D)




14

CexBenuponanue J[HK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMHUKH,
MPOTEOMUKH

15

Meronsl CTpYKTYpHOM
ouonoruu

16

TuIbl KIEeToK.
IIpokapuoTnueckas KieTka

17

CrpoeHune 3yKapuoTHYECKOM
kieTku. [Ipaktruueckas
pabota «/3y4yeHue cBOICTB
KJIETOYHOM MeMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapar
KIIETKU

19

OnHomMeMOpaHHbIE
OPTaHOMIbI KIETKH.
[TpakTrueckas pabora
«V3yueHne BUKEHHS
IIUTOIIIa3MBbI B
PACTHTENBHBIX KIETKAX)

0.5

20

[TonmyaBTOHOMHBIE
OpraHOM bl KIICTKH:
MUTOXOHJIPUH, TTACTUIBL.
JlaGopaTtopHnast pabota
«HccnenoBanue mia3mMoinsa
U JIeTIIIa3MOJIN3a B
pPaCTUTEIHHBIX KIETKAX)

0.5




21

HememOpanHbie opraHouib!
KIIETKU

22

Ctpoenue u pyHKIUH 1pa

23

CpaBHuTeNbHAs
XapaKTePUCTHUKA KIIETOK
sykapHot. JlabopaTopHas
pabora «/3y4yeHue cTpoeHus
KJIETOK Pa3JIUYHBIX
OpPTraHU3MOB»

0.5

24

AccuMuAIAINI U
JHUCCUMUIALINSI — JBE
CTOPOHBI METa00IM3MA.
Turel 0OMeHa BEIICCTB.
JlaboparopHas pabota
«/3yueHne KaTauTHIEeCKON
aKTHBHOCTH (hepMEeHTOB (Ha
MpUMepe aMUIIa3bl WK
KaTasasbl)»

25

DepMEHTATUBHBIN XapakTep
peakuuii KJIeTOYHOrO
MeTabonu3Mma.
JlaGoparopHas paboTa
«M3yuenue
(bepMEHTaTUBHOTO
pacuieryieHus epoKCHIa
BOJIOPO/Ia B PACTUTEIILHBIX H
’KHBOTHBIX KIJIETKaX»

0.5




26

benku-akTuBaTophl U GENKU-
MHTUOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHa
BEILIECTB

28

dorocunres

29

Xemocunres. JlaboparopHas
pabota «CpaBHEeHHE
npoueccoB (poTocuHTE3a U
XEMOCUHTE3a»

0.5

30

AHa’poOHbBIE OPTaHU3MBI.
Bunpr 6poxenust.
JlaGopaTopHnast pabota
«CpaBHEHHE TIPOIIECCOB
OpO’KEHUS U IBIXaHUD»

31

ABpOoOHbBIE OPraHU3MBI.
DTamsl YHEPreTUIECKOro
oOMeHa

32

OHeprus MEMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 ATO: pabota
npoToHHON AT®-cuHTa3bI

33

Peakunn matpuyHoro
CUHTE3a

34

Tpanckpunuus —
Marpuunblid cuHTe3 PHK

35

Tpancnsauus u e€ sranbl




36

KoaupoBanue aMuHOKHCIIOT.
Posb pubocom B GuocunTe3€
Oenka

37

Opranuzanys reHoma y
IIPOKAPUOT U DYKApUOT

38

MosekyasipHble MEXaHU3MBbI
AKCIIPECCUU T'€HOB Y
9yKapuoT

39

Bupycsl — BHEKJIETOUHbIE
(bopMBI )KHU3HU U
o0MraTHble Mapa3uThl.
ITpakTnueckas padbora
«Co3ianre MoJieNy BUpyca»

0.5

40

Bupycusbie 3a6oneBanus
YeJI0BEKa, )KUBOTHBIX,
pacTeHuit

41

Hanorexuosornu B
OHMOJIOTMH U MEIUIINHE

42

JKn3HeHHBIN TUKIT KIIETKH

43

Martpuunsiii cunre3 JJHK

44

Xpomocomsl. JlabopaTopHas
pabota «M3yuyeHue
XpPOMOCOM Ha FOTOBBIX
MHUKpOIpenapaTax»

0.5

45

]_ICJICHI/IC KJIICTKH — MHUTO3

46

Tunsl kierok. Kapuokunes u

0.5




nuTokuHe3. JlabopartopHas
pabota «Habmonenue

MUTO3a B KJIE€TKaX KOHYHMKA
KOpEIIKa JTyKa (Ha TOTOBBIX

MHUKpOIpernaparax)»

47 Perynsus ;xu3HEHHOTO |
LIUKJIa KJIETOK

48 Opranusm Kak eMHOE LIEJ0e 1
TkaHu pacTeHUH.

49 JlaGoparopHas pabota | 0.5
«3yueHune TkaHeu '
pacTeHun»

TkaHu )KMBOTHBIX U

50 yenoBeka. JJaboparopHast | 0.5
pabota «M3yuenue Tkanei ’
KUBOTHBIX»

Opransl. CucTeMbI OpraHoB.

51 JlaGopaTopHas pabota | 0.5
«H 3yueHne opraHos '
LIBETKOBOT'O PaCTEHU»

52 Onopa Tena opraHu3MOB 1

53 JIBuKeHre opraHu3MoB 1

54 IIuranue opraHu3smMoB 1

55 [Iuranue Mo3BOHOYHBIX 1

KHNBOTHBIX.
HI/IH_ICBapI/ITCJ'ILHaSI CHUCTEMA




YCJIOBCKa

56 JIpIxaHue opraHu3MoB

57 JIpIXxaHue MO3BOHOYHBIX
JKUBOTHBIX U YeJIOBEKa

58 TpaHcnopT BelecTB y
OpraHU3MOB
KpoBenocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U
YeloBeKa

60 Briaenenue y opranu3smosB

61 3amuTa y OpraHu3MoB

6 HNmmyHHas cuctema
YernoBeKa

63 Pasnpaxkumocts n
perynsius y OpraHu3MoB
I'ymopanibHas perynsanus u

64 SHJOKpPUHHAS CUCTEMaA
’KUBOTHBIX U YeJIOBEeKa

65 @OpMBI pa3sMHOKEHHS
OpraHU3MOB

66 [TonoBoe pazmMHOXKEHUE

67 Meiio3

68 I"ametorenes. O6pazoBanue 0.5

Y Pa3BUTHE MOJIOBBIX KIIETOK.
JlabopaTopHnast pabota




«M3yuenne ctpoeHus
MIOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax»

69

NunuBuayansHOE pa3BUTHE
OPraHU3MOB — OHTOT'€HE3

70

33.1(.]12[,[[1(8. OpraHoB U TKaHEH
M3 3apOAbIIICBLIX JINCTKOB

71

PocT u pa3BuTHE KUBOTHBIX.
JlaGopaTopHas pabota
«BbIsBIIEHUE TIPU3HAKOB
CXOJICTBA 3apOJIbIIICH
MMO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3mHoxeHue 1 pa3BuTHE
pactenuii. JlabopatopHas
pabota «CTpoeHune opraHoB
Pa3MHOKEHHUS BBICILIUX
pacTeHun»

0.5

73

HcTopust cTaHOBJIEHUS U
pa3sBUTHS F€HETUKH KaK
HayK{

74

OCHOBHBIE IOHATUA U
CUMBOJIBI T€HETHKH.
JlaGopaTopHas pabota
«Jlpo3oduna kak 00BEKT
TeHETUYECKUX
HUCCIIETOBAHUN»

0.5




75

3aKOHOMEPHOCTH
HacJIeJOBaHMsI IPU3HAKOB.
MonorubpumaHoe
CKpeIlMBaHUE.
[TpakTuueckas pabora
"N3yueHne pe3yabTaToB
MOHOTHOPHIHOTO
CKpenuBanus y apo3oduier”

0.5

76

[MuTonoruyeckue OCHOBBI
MOHOTHOPHIHOTO
CKpEIIMBAHHUS

77

AHanu3upyroiiee
ckpemuBanue. Henonnoe
JOMUHHUPOBAHUC

78

JurubpuiHoe CKpeuBaHue.
[TpakTnueckas padbora
«HM3yuenue pe3yabTaToB
JUTUOPUIHOTO CKPELIUBAHUS
y IpO30(HITBD»

0.5

79

[HuTomorudyeckue OCHOBBI
JTUTHOPHUTHOTO CKPEITUBAHUS

80

CHCHHGHHOC HacJICJOBaHUC
IMPHU3HAKOB

81

XpOMOCOMHas TEOpUs
HACJIE/ICTBEHHOCTH

82

I'ereTuxa nona




83

I'eHoTuII KaK HelaoCcTHAA
cucreMa

84

I'eneTnueckuii KOHTPOIIb
pPa3BUTHS PACTECHMIA,
JKABOTHBIX U YEJIOBEKA

85

N3MeHUYHNBOCTh ITPU3HAKOB.
Buasl nsMeHuUMBOCTHA

86

Moaudukannonsas
U3MEHYUBOCTh

87

BapuanyonHsslii pan u
BapUallMOHHAs KpUBasl.
JlaGopaTopHnast pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PHUKAITMOHHON
n3meHunBocTH. [locTpoenue
BapHalIOHHOTO psijia U
BApUALMOHHON KPUBOI»

0.5

88

I'eHoTHIIMUECKAas
M3MEHYHUBOCTD.
KomOunHaTuBHas
M3MEHYUBOCTE

89

MyTaunonHas
U3MCHYUBOCTD.
[TpakTiueckas pabora
«MyTtanuu y apo30¢uisl (Ha
TOTOBBIX

0.5




MUKpoIIpenaparax)»

90

3aKOHOMEPHOCTH
MYTaI[MOHHOTO MpOIIecca.
DHnUreHeTHKa u
SIUT'CHOMHMKA

91

['eneTuka yenoseka.
[TpakTnueckas padbora
«CocTaBneHHe U aHAIN3
POAOCIIOBHOM»

0.5

92

MeToabl METUIIMHCKOMN
T€HETUKH

93

3HayeHNe MEIUIIMHCKON
T€HETHKH B
MIPEIOTBPAICHUH U JICUCHUU
FeHETHYECKUX 3a001eBaHUI
yeJI0BeKa

94

OCHOBHBIC TTOHSTHS
cenekiuu. JlabopatopHas
pabota «/3yueHnue copToB
KYJIbTYPHBIX PAaCTCHUH U
MOPOJI IOMAITHUX
YKUBOTHBIX)»

0.5

95

MeToabl CENEKITMOHHOMN
pabotel. JlaGopaTopHast
pabota «l3y4ueHue MeTo10B
CEJIEKIIUU PACTECHUI

0.5




96

JlocTrKeHHs CeNIeKINU
pacTeHUH U KUBOTHBIX.
[TpakTuueckas pabota

«IIpuBuBKa pacTeHn»

97

CoxpaHeHue, U3y4eHue u
UCTIONIb30BaHHE
TeHETHUYECKUX PECYPCOB

98

buortexHoorus Kak Hayka u
0TpacJib IPOU3BO/ICTBA.
ITpakTrueckas padbora
«M3ydyenne 0o0bEKTOB
OMOTEXHOJIOT I

0.5

99

OCHOBHbIE HAMPaBICHUS
CUHTETUYECKON OUOJIOruu

100

XpOMOCOMHaﬂ U I'CHHasa
HHXXCHCPUA

101

MenumHCcKHe
OMOTEXHOJIOTHHA

102

Pe3epBHBIit ypOK.
[ToBTOpenue, 0600IIEHNE,
cHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

13.5




11 KJTACC

Ne
n/
n

Tema ypoka

KoauuyecTBO 4acoB

KonTpoibHbie

Bcero
padoThI

IIpakTHYeckue
padoTbI

Jara
U3ydeHHst

DJIeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OBonronmoHHas teopus Y.
JapBuna

JIBroKyIme CUIIbl
SBOJIFOIIMHU BUAOB 110 Y.

HapBuny

boprba 3a cymecTBoBaHue,
€CTECTBEHHBIIN 1
HCKYCCTBEHHBIH OTOOP

dopmMupoBaHue
CUHTETUYECKON TEOpUU
9BOJIIOLIAU

OTansl 3BOJOIUOHHOTO
poliecca: MUKPOIBOJIOLIHS
1 MaKpOdIBOJTIOIHS

[Monmynsiums —
AJIEMEHTAPHAS €AUHULIA
SBOJIIOIINH

3aKOH F€HETUYECKOTO
paBHoBecus Jlx. Xapau, B.
Baiin6epra. JlabopaTopHas

0.5




pabota «BrisiBeHue
W3MEHYMBOCTH Y 0cOOei
OJTHOTO BHUJIa»

OnemeHTapHbI€ (PaKTOPbI
IBOJIOLUH

DddexT ocHoBaTENS.
DddexT OyTHUIIOIHOTO
TOPJIBIIIKA

10

Murpanuu. M3omnsuun
MIOIYJISLIAN:
reorpaduyeckas,
omoIoruyeckas

11

EctectBennslit oT60p —
HanpassoIui Gaxkrop
9BOJIFOLUU

12

[TonoBoii oT60p

13

[IpucnocoOneHHOCTh
OpPTraHU3MOB KaK pe3yJbTar
MHUKPOIBOJFOIHH.
JlabopaTopHas pabora
«M3ydenne apomopdo30B 1
WIM0AJANTalNi y
pacTeHU U 5KMBOTHBIX)

0.5

14

[Ipumepsl
MPUCTIOCOOICHUN Y
OpraHHU3MOB:

0.5




Mopdooruyeckue,
¢busnonornuecKue,
OMOXHMMUYECKUE,
MIOBEJICHUECKHE.
JlabopaTopHas pabora
«IIpucmocobnenus
OpPTaHU3MOB U MX
OTHOCHUTEITbHAS
1eJIECO00Pa3HOCTh

15

Bupn, ero kpurepun u
cTpykTtypa. JlaboparopHas
pabota «CpaBHEHUE BUIOB
0 MOP(}OJIOTHIECKOMY
KPUTEPHUIO»

0.5

16

Crpykrypa BUIa

17

Bunoobpa3oBanue kak
pe3yJibTar
MHUKPOAIBOIIOIIH

18

CBsI3p MUKPO3BOJIIOLIMH U
SIUIEMUOJIOTUU

19

Maxkpo3BoTIOLIHSL.
ITameoHToIOrMYECKHUE
METO/Ibl U3YUCHUS
SBOJIIOLIMHU

20

buoreorpaduyeckue
METO/Ibl U3YUYECHHS
HBOJIIOLIUU




21

OMOpPHOIOTHYECKHE 1
CpaBHHUTCJIIBLHO-
MOP(OIOTHIECKHE METOTBI
HU3YYCHUA SBOJIIOIUA

22

MonekynsapHo-
reHETUYECKHE,
OMOXMMHUYECKUE U
MaTeMaTHYECKHE METOIbI
W3YYCHHUS SBOJTFOIIHH

23

OO1u11e 3aKOHOMEPHOCTH
IBOJTIOLIHN

24

AnantuBHas paauaius.
HepaBHomMepHOCTh TEMIIOB
SBOJIIOLMHI

25

Hayunbie runoresbl
MIPOUCXOXKICHUS KU3HU Ha
3emie

26

JloHayuHbIe
MIPEACTABJICHUS O
3apOKICHUH KU3HU

27

OCHOBHEI€E dTanbl
HEOPraHUYEeCKOM
SBOIIOIAU

28

['unoTe3sl 3apokKaeHUS
JKU3HHA

29

Ucropus 3emiiu 1 MeTOAbI

0.5




€€ U3y4eHusl.
JlabopatopHas paboTa
«3yueHue u onrcaHue
HCKOIIaCMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY»

30

Hauvansasie >Tamnnst
OpPraHrYeCKOM 3BOJIOIUN

31

OBONIOMS 3YKapHOT

32

OCHOBHBIE ATaIbI
ABOJIFOLIUH PACTHTEIHEHOTO
mupa. [IpakTryeckas
pabota «M13yuenue
0COOEHHOCTEH CTPOCHHUs
pacTeHui pa3HbIX
OT/ICTIOBY

0.5

33

OCHOBHBIE 3TaIbl
9BOJIIOLIMH KUBOTHOTO
MHpa

34

DBOJIONMS )KUBOTHBIX.
[IpakTiueckas pabota
«M3ydenne ocoOeHHOCTEH
CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

PaszButue xxu3Hu Ha 3emiie
10 3paM U TIepHOJIaM

36

MaccoBble BBIMUPAHUS —




9KOJIOTMYECKUE KPUBUCHI
HPOILIOTro

37

CoBpeMeHHbI#
9KOJIOTUYECKUN KPHU3UC,
€ro 0COOCHHOCTHU

38

CoBpeMeHHas cuctema
OPraHUYECKOTO MPOIILIIOTO

39

OCHOBHEBIE
CUCTEMAaTHYCCKUE TPYIIITBI
OpTraHHU3MOB

40

AHTpononorusi — Hayka o
YelioBeKe

41

PazBuTue npeacrapienuit o
MIPOUCXOXKACHUN YeJIOBEKa

42

MecTo yenoBeka B CHCTEME
OpPraHUYECKOTO MHPA.
JlabopaTtopHas pabota
«M3yuenune ocodbeHHOCTEN
CTPOCHHS CKelleTa
YeII0OBEKa, CBA3AHHBIX C
MPSIMOXOKICHUEM)

0.5

43

JIBrOKyIpe CHIBI
aHTPOIIOreHEe3a

44

CooTHolIeHne
OUOJIOTUYECKUX U
COILIMATILHBIX ()aKTOPOB B




aHTPOIIOTCHE3e

OCHOBHBIE CTaIUU

45
aHTpOIIOreHe3a

46 [Taneoreneruka u
MaJICOTEHOMHUKA

47 DOBOJIIOLUS COBPEMEHHOTO
YelioBeKa
Yenoseueckue pacel.

43 [IpakTrueckas pabora 0.5
«M3ydeHne 3K0JIOTHIECKIX )
aJlanTanuil 4eJoBeKay

49 MexIuCIUIIMHApHBIE
METOBI AaHTPOTIOJIOTHU

50 3apoKJIeHUE U pa3BUTUE
HKOJIOTUH
Meroasl 5KOIOTUH.

JIaboparopHas pabota

51 «M3yueHune MeTo10B 0.5
HKOJIOTUUECKUX
HCCIIEA0BAHUI

57 3Ha4YeHne KOJIOTMYECKHX
3HAHUU AJIs YeoBeKa

53 Dxosornueckue GakTopbl

54 AbuoTtnyeckue (HaKTOpHI. 0.5

CBeT KaK dKOJIOTMYECKUN
daktop. JlaboparopHas




pabota «BrisiBeHue
MIPUCTIOCOOICHU I
OPTaHU3MOB K BITMSTHHIO
CBCTa»

55

AbGuotndeckue GpakTopsbI.
Temneparypa kax
9KOJIOTUYECKUM PaKTop.
JlabopaTopHas pabora
«BbIsiBICHUE
MIPUCTIOCOOICHUI
OpPraHU3MOB K BIIHSTHUIO
TEMIEPATyPbD»

0.5

56

AOGuoTtndeckue haKkTOphbI.
BnaxnocTs kak
IKOJIOTUYECKUMA PaKTop.
JlabopaTtopHas pabota
«AHaTOMHUYECKHE
0COOCHHOCTH pacTeHUM U3
Pa3HbIX MECT OOUTAHUS

0.5

57

Cpenst obuTanus
OpPraHU3MOB

58

buonoruyeckue PUTMBI

59

XKuznennsie Gpopmbl
OpraHu3MOB

60

buotnueckue dhaxkTopsl

61

3HaveHne OMOTHUYECKUX




B3aUMOJICUCTBUMN I
CYIIIECTBOBAHUS
OpraHu3MOB B Cpelie
oouTanus

62

DKOJIIOTUYECKHUE
XapaKTePUCTHKHU
TOTTYJISIITAH

63

OcHoBHBIE TIOKa3aTENN
MOMYJISILIUK: YUCIIEHHOCTb,
IUIOTHOCTh, BO3pAacTHas U
10JIOBAsi CTPYKTypa

64

OCHOBHBIE TTOKa3aTeNN
MOMYJISIIAH: POKIAEMOCTb,
MIPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPAITUU

65

DKojorudeckasi CTpykTypa
MO JISIITHH

66

JlnHaMuKa mOTyIsIuH U €€
peryJsius

67

Kpussle pocra
YHMCJIEHHOCTH NOIYJIALHH.
KpI/IBI)Ie BBDKUBAHUA

68

DKoJjioruyeckasi HuIa
Buja. JlJaboparopnas
pabora «IIpucnocobnenus
CEMsIH PaCTEeHUH K

0.5




PaCCCIICHUIO»

Bung xkak cucrema

69 .
TIOITY JISITH
3aKOHOMEPHOCTHU

70 MOBEJICHUSI U MUTPALIUIA
KHUBOTHBIX

71 Coo00111ecTBO OpraHM3MOB
— OUoIIeHO03

7 DkocucTemMa Kak OTKpbITast
cucremMa
Kpyrosopor BemecTs u

73 ITIOTOK YHEPTUU B
HKOCUCTEME

74 OcHoBHbIE TIOKa3aTENN
HKOCHCTEMBI

75 DKOJIOTUYECKHE MHUPAMHU/JIBI

76 W3meHeHus cooduiecTB —
CYKLIECCUH
[IpupoaHbIE S5KOCUCTEMBI.

77 DKocHCTEMBI 03€p U peK.
DKOoCHCTEMBI MOPEHN U
OKEaHOB
[IpupoaHBIE S5KOCUCTEMBI.

78 DKOCUCTEMBI TYHJP, JIECOB,
CTEIe, MMyCThIHb

79 AHTpOINOreHHbIE




9KOCHCTEMBI

80

Ypb60o3KOCHCTEMBI.
IIpakTrueckas padbora
«M3yueHue u onrcanue
ypOOIKOCUCTEMBD»

0.5

81

3aKOHOMEPHOCTH
(hopMUPOBaHUS OCHOBHBIX
B3aWMOJICUCTBUI
OpPraHU3MOB B SKOCHUCTEMAaX

82

MexaHu3MbI BO3ACHCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB
Ha cyOOpraHU3MEHHOM,
OpPraHu3MEHHOM,
MOIYJISUHOHHOM U
3KOCUCTEMHOM YPOBHSX

83

buochepa —
oO1eruiaHeTapHast
obonouka 3emin

84

VYyenne B. 1.
Bepnaackoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYILECTBOBaHMsI Onochepbl

86

KpyrosopoTsl BeniecTs u
OMOT€OXUMHYECKHUE ITUKITBI

87

3oHanbHOCTH OHoCchepsI.
OcHOBHBIE OMOMBI CYIIIN




88

YcrolunBocTh 6uochepsl

89

DKOJIOrM4ecKne KpU3NUCHI U
UX TIPUYUHBI

90

Bo3zneiicTBue uenoBeka Ha
ouochepy

91

AHTpONIOTr€HHOE
BO3JICCTBHE HA
pacTUTENbHBINA U
JKMBOTHBIN MUP

92

Oxpana npupoibt

93

OCHOBHBIE IPUHIUIIBI
YCTOMYHMBOTO pa3BUTHUSA
YeJI0BEYEeCTBA U TIPUPOJIBI

94

PammuonannHoe
MIPUPOJIOTIONH30BAHUE U
COXpaHEHUE
OHOJI0TMYECKOTO
pazHoobpa3us 3emiiu

95

O06o00m1eHue o Teme
«MuKpo3BOIIOLMS U €€
pe3yJIbTaThD»

96

O000111eHIE IO TEME
«MaxkpodBosronus 1 €
pE3yIbTAThD»

97

O0001IEeHE TI0 TEME
«[IpoucxoxaeHue u




pa3BUTHE )KU3HHU Ha 3eMIIE»

98

O0600611eHne 110 TeMe
«IIpoucxoxaenue
YeJIoBeKa — aHTPOIIOTEHE3»

99

O0o001IeHuE 110 TeME
«DKOJIOTHS — HayKa O
B3aMMOOTHOIIICHUAX
OpPTraHUu3MOBY»

100

O0001IEeHE TI0 TEME
«Opranusmesl U cpena
oOUTaHUD)

101

O000111eHIE IO TEME
«DKOIOTHUSA BUIOB U
MO

102

O0600611eHne 0 TeMe
«buocdepa — riobanpHas
KOCHCTEMa)

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI UISA YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






		2024-08-30T15:59:59+0400
	69a86999c636b8036b0fdc0a9768790470d4cb52
	Южакова Екатерина Анатольевна
	мною рассмотрен этот документ




