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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHomy mpenmery "buonorus" (manmee - Ouosorus) Ha
YpOBHE cpemHero olmiero obpasoBaHusi pazpaboraHa Ha ocHoBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumny,
OdI'OC COO, Konmenuuu mnpenojiaBaHus ydeOHoro mpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoil paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOusiii npeamer «buonorus» yriyonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCA OJHUM M3 KOMIIOHEHTOB MpeaMeTHoil obnactu «EcTecTBeHHO-
Hay4HbIe nipeameThl». CormacHo nosioxeHusm OI'OC COO npoduiibHbIe yUeOHBIC
NpeAMEeTbl, H3ydyaeMble Ha yIrayOJEHHOM YpOBHE, SABISIIOTCA  CIOCOOOM
muddepeHnman  00ydeHUss Ha YpPOBHE CpEIHEro oOmero ooOpa3oBaHUsS U
MPU3BaHBl O0ECMEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHuM MpodheCCUOHAIBHBIM U BBICIIUM 00pa3zoBaHueM. B To ke BpeMs
KOKIBIA M3 OTUX Y4E€OHBIX TIPEAMETOB JOJDKEH OBbITh OpPHUEHTHPOBAH Ha
MPUOPUTETHOE pelieHne 00pa30BaTENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3AHHBIX C MpoQopUEHTalMel OOYYaIOMUXCl W CTUMYJIHPOBAHHUEM
MHTEpeca K KOHKPETHOW OO0JacTH HAay4YHOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH,
MEUIMHOM, 3KOJIOTUEH, ICUXOJIOTHEN, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HoMy npeameTty "buosorus" naét npeacrapieHue o 1eiu
U 3a7a4ax u3ydeHust yuyeOHoro mpeamera «buosorus» Ha yriayOn€HHOM YpOBHE,
ompenensieT o0s3aTeNbHOe (MHBApUAHTHOE) TMPEAMETHOE COJEp)KaHUe, €ro
CTPYKTYpUpOBaHME MO pa3lielaM U TeMaM, paclpeielieHue Mo Kiaccam,
PEKOMEHYeT MOCIEAOBATEIbHOCTh M3YyYEHUS YYEOHOro Marepualia ¢ Y4ETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€M, JIOTUKM Yy4eOHOro Ipoiiecca,
BO3PACTHBIX 0COOEHHOCTEH 0Oyuaromuxcs. B mporpamme no OMOI0THH peaaTn3oBaH
MPUHIINI IPEEMCTBEHHOCTH C U3y4YE€HHEM OMOJIOTHMH Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3zoBaHusi, Omarogaps YeMy MPOCMATPUBAETCS  HAMpPaBICHHOCTh  HA
NOCJEIYIOUIEe pa3BUTUE OHMOJOTMYECKUX 3HAHUW, OPUEHTUPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAy4YHOI'O  MHMPOBO33PEHHMS,  3KOJOTHMUYECKOIrO
MBIIUICHHUS, PEICTABJICHUH O 3J0POBOM 00pa3e KU3HU, HAa BOCITUTAHUE OEPEKHOTO
OTHOIIICHHS K OKPY>KaIoIIeH MPUPOIHOM cpenie. B mporpamme mo OHOIOTHH TakKe
MOKa3aHbl BO3MOXHOCTH ydeOHOTo mpenmera «buomorus»y B peanu3anuu
tpeboBannii ®I'OC COO K miaaHUPyEeMbIM JUYHOCTHBIM, METANPEAMETHBIM U
MPEAMETHBIM pe3yJibTaTaM 00y4eHus: U B GOPMUPOBAHUU OCHOBHBIX BUJIOB YU€OHO-
[O3HABATEJIbHON JIEATENbHOCTH OOYYaroIMXCs 110 OCBOCHUIO COJAEpIKAHUS
OMoI0rHYecKoro o0Opa3zoBaHus Ha yPOBHE CPEIHET0 00111ero 00pa3oBaHusl.

VYuebnspiii npeaMer «buosorusy Ha ypoBHE CpemHEro o0mero oOpa3oBaHHUS
3aBepIaeT OMOJIOrHYeCKOe 00Opa30BaHUE B LIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE
U YIIIyOJIeHHE 3HAHUI 00yYaroluXCsl O )KUBOU MPUPOE, OCHOBAX MOJIEKYJIIPHOM 1



KJIETOYHON OMOJIOTHH, SMOPHOJIOTHN W OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHUS U HKOJIOTHH.

Nzyuyenne yueOHOoro mnpeamera «buonorus» Ha yriayOneHHOM YypOBHE
OpUEHTHUPOBAHO HAa MOATOTOBKY OOYYAIONIMXCA K TMOCIEAYIOMIEMY IOJIYYECHUIO
OMOJIOTMYECKOrO0  00pa3oBaHUsi B By3aX W OpraHu3alusix  CpPeIHEro
npodeccruonanbHoro odpazoBanusi. OCHOBY €ro COAep>KaHUs COCTaBJISET CUCTEMa
OMONOTUYECKUX  3HAHUW, TIONYYCHHBIX TMPU  HM3YUYCHHH  OOYYJaIOIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKHUX pa3[eioB OMOJIOTHMH HAa YPOBHE OCHOBHOTO
oOmiero oOpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS MOJNYy4alOT pa3BuTHe. Tak,
pacuIMpeHbl U yriayOJeHbl OMOJOTUYECKHE 3HAHMS O PACTEHUSX, KUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me uYejoBeKa, OOIIMUX 3aKOHOMEPHOCTSX IKU3HH,
JOTIOJTHUTEIHHO BKJITFOYEHBI OMOJIOTHYECKUE CBEJICHUS MTPUKIIATHOTO ¥ TTIOUCKOBOTO
XapakTepa, KOTOPbhIe MOXKHO HCIOIL30BaTh KaK OPUEHTHUPHI JJIS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MokHa Takke HMHTErpanus OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHHUSAMH, TMOJYYCHHBIMH OOYYAFOIIMMUCS TP H3yUYCHUH
bu3UKY, XUMHH, Teorpaduy 1 MaTEMATUKH.

CtpykTypa mporpammbl 1o ydeOHOMy Tmipeamety '"buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI U HBOJIOIUOHHBIA TMOJXOJAbl K HW3YYEHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHU3AIIMU, SBOJIOINH OPTaHUYECKOTO MUpPA Ha 3eMIle,
COXpaHEHUs OMOJIOTHYECKOro pasHooOpa3us mianeThl. Tak, B 10 kmacce uzyqarorcs
OCHOBBI MOJICKYJSIDHOM M KJICTOYHOM OWOJIOTHM, SMOPHOJIOTHUM MU OHOJOTHH
Pa3BUTHS, TEHETUKU M CENEKIIMH, OMOTEXHOJOTUM U CUHTETUYECKOW OUOJIOTrHH,
AKTyIM3UPYIOTCS 3HAaHUS OOyYaromuxcs Mo OOTaHWKE, 300JI0THH, aHATOMHH,
¢usnonornu yenoseka. B 11 kmacce n3ydaroTcsi 3BOJIOLNMOHHOE yUYEHUE, OCHOBBI
9KOJIOTMH U yueHHe o buocdepe.

VYueOnnii mnpeamer  «buornorus» mpu3zBaH  00€CIEUUTh  OCBOCHHE
00yJaronmMucs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UCH, MPUHIIUIIOB U TPABUII,
JIEXKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOEHHH, MHOTOOOpa3uu M OCOOEHHOCTAX KIIETKH, OpTaHW3Ma, MOIYJISIIHH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINUXCS HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTHH, MMPUKIIATHBIX aCTIEKTaX OMOJIOrMUecKuX 3HaHui. J[is
pa3BUTHS M TOAJAEpPKAHUS HHTepeca OOydaronuxcsi K OHOJIOTMH Hapsiay Co
3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPNKAHUH MPOTPaMMbI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBICHHUS U Pa3BUTHUS
TOM WJIM MHOM 00J1acTH OUOJIOTHH, BKJIAIOM OTEYECTBEHHBIX U 3apYyOEIKHBIX YUEHBIX
B PEIICHHE BAXKHEUIIINX OMOTOTUYECKUX U IKOJIOTHUYECKUX MPOOIIEM.

Lens uzyuenust yueOHoro npeamera «buonorus» Ha yriy0iaEéHHOM ypOBHE —
OBJIQJICHUE  OOYyYaIOIUMKCS 3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHAIHHOM



OpraHW3alMM KUBBIX CHCTEM pPa3HOTO paHra W TNPUOOPETCHHE YMEHHMA
UCIIOJIb30BaTh 3TU 3HAHUS B (DOPMUPOBAHUM MHTEpEca K ONPEAeTEHHONW 001acTu
po(ecCUOHANbHON JIeSITeIbHOCTH, CBSI3AHHOM C OWOJOrHel, WM K BbIOOPY
y4eOHOTO 3aBEACHUS IS TPOIOJKEHUSI OMOJIOTHIECKOTO 00pa30BaHuUs.

JlocTikeHue 1enu  u3ydeHuss yyeOHoro mnpenmera «buonorus» Ha
yrayOnEéHHOM ypOBHE 00€CTIeUnBaETCs pEICHUEM CIIEIYIOIUX 3a/a4:

OCBOCHHE O0YYaIOIMMHUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOCHUH, MHOT0OOpa3MM U OCOOCHHOCTSX OHOJIOTMYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIUS, BUJI, OMOTE€OLIeHO03, Orocdepa); O BBIJAIOIMIMNXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH;

O3HAKOMJIECHHE OOYYaroMIMXCsl C METOJAaMHU TIO3HAHUS YKUBOW TPHUPOJIBIL:
UCCJIEIOBATEIbCKUMU ~ METOJIaMU  OMOJIOTMYECKMX HayK (MOJIGKYJISpHOU W
KJIETOYHOM OMOJIOTUH, SMOPUOIOTUU U OMOJIOTUN Pa3BUTHSI, TEHETUKH U CEJIEKIIUH,
OMOTEXHOJOTUM M CHHTETHMYECKONM OHWOJIOTHH, TaJeOHTOJIOTHH, JKOJOTHH);
METO/JIAMH CaMOCTOSITETLHOTO TIPOBENECHUS] OMOJIOTUYECKUX MCCIICNOBAaHUNA B
Jabopatropud W B nOpupose  (HAOIIOJCHHWE, H3MEPECHHE, JKCIICPUMEHT,
MOJICJIUPOBAHUE);

OBJIAJICHHE OOYYaIOUUMHUCS YMCHHUSMH: CaMOCTOSITEIIPHO  HAXOJHUTh,
aHAIM3UPOBATh U HCIIOJIH30BATh OHMOJOTUYECKYI0 WH(OOPMAIUIO; TOJIb30BATHCS
OMOJOTUYECKOH TEPMUHOJIOTHEH M CHMBOJUKOW; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTHM W  COLUAIBHO-PKOHOMUYECKUMH U  JKOJIOTHUYECKUMU
npo0jemMaMu 4YeJIOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NESITEIbHOCTU IO
OTHOIIICHUIO K OKpYKarolled NPUPOJHON cpelie, COOCTBEHHOMY 3J0pPOBBIO H
3JI0POBBI0  OKPY)KAIOIMMX  JIOJIeH; OOOCHOBBIBATH M COOJIIOJATh  MEphI
nporIakTUKA WHOEKITMOHHBIX 3a00JIEBaHMM, MTpaBUjIa MOBEICHUS B MPUPOJE U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOU KU3HEAESTENBHOCTH B YpPE3BbIUAMHBIX
CUTyallsIX TPHUPOJHOTO M  TEXHOTEHHOTO  XapakTepa;, XapaKTephu30BaTh
COBpPEMEHHBIC HAYYHBIC OTKPBITHSI B 001aCTH OWOJIOTHH;

pa3BUTHE y 00YYAIONTUXCS MHTEIJIEKTYIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpoIIeCC€ 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 TpoOJIeMaMu, METOO0JIOTHEH
OMOJIOTHYECKOTO UCCIICTOBAHMS, POBEACHUS IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUMN,
perieHus: OWOJIOTHYECKUX 3a/ad, MOJCIMPOBAHUS OMOJOTHYECKHX OOBEKTOB M
IIPOLIECCOB;

BOCIIUTaHHE y O00YYaIOIIUXCsl IEHHOCTHOTO OTHOIICHUSI K KMBOU MPHUPOJIC B
IIEJIOM U K OTJIEIBHBIM €€ 00beKTaM U SBJICHUAM; (HOPMHUPOBAHUE IKOJIOTUUECKOM,



TeHETUYECKOM TPaMOTHOCTH, 0011Iel KyJIbTyphl MOBEACHHS B IPUPO/IEC; MHTETPALIIH
€CTECTBEHHO-HAYYHBIX 3HAHUIA;

npuoOpereHue  OOYy4alOUIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOIOTIOIB30BaHUH (COOIIIOICHNE TPABUII IOBEICHUS B IPUPO/JIE, OXPAHbI BUJIOB,
DKOCHUCTEM, OHoChephl), COXpPAaHEHUHU COOCTBEHHOT'O 37I0pPOBbS U 3J0POBbS
OKpyXarolux Jojaer  (cobmogeHus wmep npoduiakTUKH — 3a00JeBaHUM,
oOecrieueHne OE30MACHOCTH JKU3HEJCATEIILHOCTH B UYPE3BbIUAWHBIX CHUTYaIUSIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUI U YMEHHI B MOBCEAHEBHON KHU3HU;

O3HaKOMJIEHHE ¢ BeAyuumu By3amu Camapckoil 00JacTH €CTeCTBEHHO-
HAy4yHOM  HampaBlIE€HHOCTH, TakuMu Kak Camapckuil  HallMOHAJIbHBIN
uccienoBarenbckuil yausepceurer nmenn akagemuka C.I1. Koponésa, Camapckuii
rOCyapCTBEHHBIA TEXHUYECKUH YyHuBepcutTeT, CaMapckuili TocyAapCTBEHHBIN
MEIUIMHCKUM yHuBepcuteT U CamMapcKuil TroCyJapCTBEHHBIM MeIaroruyecKuii

YHUBEPCUTET.
CO3/IaHHM€  YCIOBHM  JIJI1  OCO3HAHHOTO  BbIOOpa  OOYYarOIIMMHUCS
VHIUBUyaIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH

MOCIEAYIoNMEMY MPOGECCHOHATFHOMY CaMOOIPENEICHHIO, B COOTBETCTBHH C
WH/IMBHUIyaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PETHOHA.

OO1iee yncno 4YacoB, OTBEACHHBIX HAa M3Y4YeHHE OMOJIOTUM HA YIIIyOJIEHHOM
ypOBHE cpeaHero odmiero odpa3zoBanus, coctariseT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT16op opraHu3alMOHHBIX (OPM, METOJOB M CPEJACTB 00y4deHHUs OMOJIOTHHU
OCYIIECTBIISIETCSI ¢ Y4E€TOM CHEIU(PUKNA €ro COACpKAaHUS W HAIMpPaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMUECKOT0 00pa3oBaHHMA B OpPTraHU3alMAX  CPEAHEro
PO eCCHOHAILHOTO U BHICIIETO OOpa30BaHUs.

OO0s13aTeNIBHBIM YCIOBHEM MPU 00yYeHUU OMOJIOTUU Ha YIITyOJIEHHOM YPOBHE
SIBIISIETCSl TIPOBEJCHUE JTA0OPATOPHBIX M TPAKTHUECKUX paboT. Takxke ydacTue
00yYaromMXCcsl B BBINOJHEHUH MPOEKTHBIX M Y4eOHO-UCCIEAOBATEIbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACIISICTCS YIUTEIeM Ha OCHOBE UMEIOIINXCSI MAaTEPUATILHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHA.



COAEPXKXAHUE OBYYEHUSA
10 KITACC

ConepxaHue mporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIWUT B MIPOBEPKY
rocyiapctBeHHOM utoropoii arrectanuu (I'MA).

Tema 1. buoJiorusi Kak Hayka

CoBpemeHHas OMOJIOTHS — KOMILUIEKCHas Hayka. KpaTkas UCTOpHs pa3BUTHS
Ouonornu.  buonornyeckue  HayKd M HU3y4aeMble HUMU  MPOOJIEMBI.
dyHIaMEHTaJIbHbIC, NPUKIAIHBIE W TOHWCKOBBIE HAy4YHbIE HCCIECIOBAaHUS B
OMOIOTHH.

3HaueHue OMOJIOTUH B (POPMHUPOBAHMWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccun, cBs3anHbie ¢ Ouosiorueil. 3HaueHue OHUOJIOTUU B
IIPAKTUYECKOM JESATEIBbHOCTUM YEJIOBEKA: MEIMIMHE, CEJIIbCKOM XO35HCTBE,
MIPOMBILJIEHHOCTH, OXPAaHE NPUPOIBI.

JdemoncTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. {apBuH, VY.
lapgen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1anos, 1. 1. Meunukos, H. W.
Bagsunos, H. B. TumodeeB-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsi3b OMOJIOTMM C JIpPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble CHCTEMbI U UX H3yYeHHUE

JXKuBble cucTeMbl Kak mpeaMer uzydeHust Ouonoruu. CBONCTBA KUBBIX
CHUCTEM: €IUHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CJIOKHOCTh M YIHOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHHU3aLHs,
CaMOBOCIIPOU3BEICHUE, PAa3APAKUMOCTh, U3BMEHYUBOCTD, POCT U PAa3BUTHE.

YPOBHH OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIM, MOIYJISILIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(buoreonenotTuyeckuit), OumocdepHsiii. Ilporecchl, MPOUCXOAININE B KHUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >KUBOro. JKu3Hb Kak (opma CyIIEeCTBOBAHUS
Marepuu. Hayku, n3ydaromue xuBble CUCTEMbI HA PA3HbIX YPOBHSIX OpraHU3alvH.

Nzyuenne xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. HabGmonenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. [loHsTHE 0 3aBUCHMOU U
HE3aBUCUMOM IiepeMeHHOW. IlmaHupoBanue »skcrepumenTta. IloctaHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH U €€ JOCTOBEPHOCTD.
Pa3Opoc B Ouonornyeckux AaHHbIX. OIEHKAa JIOCTOBEPHOCTU MOJYUYEHHBIX
pe3ynbTaToB. [IpuuMHBI HCKaxX€HUS pe3yJIbTATOB JSKcnepuMeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHCcTpauuu



Tabmuupr u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buosornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepun», «YPOBHU OpraHU3ALUM KUBOU
npuponb», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHUW KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOro opraHuzMay, «buoreonenos», «buocheparn, «Metoas
WU3YUYCHHUS )KUBOM IIPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE TSI TPOBEACHUS HAOTIOICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnosbp30BaHWE PA3IMYHBIX METONOB IpHU
W3YUYEHHH JKUBBIX CHCTEMY.

Tema 3. buoJiorusi KieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAS eauHULA >kuBoro. cropus
otkpbITHs KiIeTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. 1lIBanH,
M. Hlnetinen, P. Bupxo). OCHOBHbBIC MOJIOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

MeToapl  MOJIEKYJSIPHOH M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIUS,
xpomatorpadus, 37mekTpodope3, METOJ MEUYEHBIX aTOMOB, IuddepeHInaiIbHoe
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue Qukcupo8anHuix
K1emoK. DIEKTpOHHasi MUKpockonus. Koughokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHcTpauuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabmuibt u cxembl: «CBETOBONH MHKPOCKOID, « DIEKTPOHHBIA MHKPOCKOID,
«McTopus pa3BUTHS METOLOB MUKPOCKOTIHI).

ObopynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpenapaThl pacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

IpakTuyeckass padora «l3yuyeHne METONOB KIETOYHOW OHOJIOTHUU
(xpomarorpadus, anexrpodopes, auddepeHManIbHOEe IIEHTpUPyrupoBaHue,
[TLP)».

Tema 4. XumMunueckasi OpraHu3anms KJICTKU

XUMHYECKHN COCTaB KIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boja u €€ posib Kak paCTBOPUTEIIS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETyIsAuU. MUHepanbHbIE BEIIECTBA KIETKU, X Ouosorndeckas poib. Poib
KATUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buonormueckue mnoiaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB O0enkoB. CTPYKTypbl O€KOBOUM MoJieKysbl. [lepBuunast
CTpyKTypa Oeika, MNEeNnTUAHAs CBsA3b. BTopuyHas, TpeTu4Hasi, 4YeTBEpTHUHAs
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Krnaccudukanuss  OenKoB.
buonornueckue QyHkiuu 6enkoB. /lpuonsi.



VYrneBoasl. MoHOCaxapubl, AUCaXapyibl, OJIUTOCAXapPUIbl U MOIUCAXAPUIBIL.
O6mmii 1maH cTpoeHusT U (UBHKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue pyHKIIMKN YIII€BOJIOB.

Jlununel. I'uapodunbHo-ruapododHbie cBoiicTBa. Knaccudukaus Tunumos.
Tpurnuuepuabl, ¢GocPoMNUIbl, BOCKH, CTepouabl. buonormyeckue (yHKIMU
munuaoB. OOIMe CBOHCTBAa OMOJIOTMYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHIO, TOTYTIPOHUIAEMOCTb.

Hyxneunnoseie kuciotel. JJTHK u PHK. CrpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneotuapl. Ilpunnun xomriemeHTapHoctH. [IpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas criupans. MectoHaxoxaeHue u omosiorndeckue dynkiuu JJHK.
Bunel PHK. ®yukuun PHK B kitetke.

Crpoenue Mmonekynsl AT®. Makpospruueckue cBsizu B moisiekyine ATO.
buonornyeckue pynkmun ATD. BoccraHoBIeHHBIE TEPEHOCUUKH, UX (YHKIIMH B
Kietke. /[pyaue nyxkneosuompugocghamol (HTD). CexBennpoBanue JJHK. Memoouwt
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHast OHOJIOTHS: OMOXMUMHUYECKHE M OMOPU3UYECKUE HUCCIICIOBaHUS
cocTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyl. Moodenuposanue
cmpyKmypbol U QYHKYull OUOMoaeKyn u ux komniekcos. Komnvromepuwiii ousaiin u
OpeanuyecKull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHCcTpauuu

[ToptpeTtsrt: JI. [lonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankimn, O.
Coanrep, C. [Ipy3unep.

Junarpammsl: «Pacnpenenenre XuMUYECKUX JJIIEMEHTOB B HEKUBOM IPUPOIEY,
«PacnipenieneHue XMuMUYECKHUX JIEMEHTOB B )KHUBOU MPUPOACH.

Tabmuubr u cxemsl: «llepuogudeckas TaONHMIIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJibl BOJbI», «BelllecTBa B COCTaBe OpraHu3sMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OenKOBOW MOJEKyib», «CTpPOCHHE MOJEKYI
yraeBofoBy, «CTpoeHue MOJIeKYJd JUNUI0B», «HyKIeMHOBBIE KHUCIOTBI»,
«Ctpoenne monekyibl ATOy.

O6opynoBaHue: XUMUYECKasi TOCYy1a 1 000pyIOBaHHUE.

JlabopaTtopHas pa6ora «O0HapykeHUE OEITKOB C MMOMOIIBIO Ka4ECTBEHHBIX
peakuumn.

JlabopaTopHnasi pabora «VccnenoBanne HyKJIEMHOBBIX KUCIIOT, BBIICICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KJIETKH

Tunbel KJIETOK: JyKapuoTHYeCKas U mpokapuotruueckas. CTpyKTypHO-
(GyHKIMOHATbHBIE 00pa30BaHUs KIETKH.



CtpoeHne mpoKapuoTHIECKOM KieTku. Kiterounasi cTeHka OakTepuil U apXxew.
Oco0eHHOCTH CTPOEHUSI TeTepOTPOPHOW U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOLIEHO3aX.

Ctpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTHIECKOM KIeTKH. [lna3maTudeckas
MeMmOpaHa (tutazmasiemma). CTpyKTypa Iuta3MaTH4ecKod meMOpaHbl. TpaHCropT
BEIIECTB Yepe3 MIa3MaTHYeCKyto MeMOpaHy: naccuBHbIN (IudPy3us, odaeryéHHast
mud¢y3usi), aKTUBHBIA (IMEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TPaHCIOPT).
[Tonynponumiaemocts MeMOpaHbl. PaboTta HaTpHii-kaineBoro Hacoca. DHIOIUTO3:
MUHOLIUTO3, (aronuTo3. Dk3o1uTo3. Kierounas crenka. CTpykTypa U (QpyHKIHH
KJICTOYHOUM CTEHKH pacTeHUM, rpuOoB.

[utomnasma. Iuto3omnb. [{utockener. JIBukeHue nuToriasmMbel. OpraHou bl
kieTkn. OTHOMEMOpPaHHBIC OPTaHOUIBI KIETKU: dHaoTuIazmMaTudeckas cethb (O11C),
anmapaT [oNbKH, JNH30COMBI, HUX CTpoeHHWE U (yHKOHH. B3anMocCBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KIETKH. CTpoeHHe TPaHYyJIIPHOTO PETUKYIyMa.
Mexanusm nanpaenenusi 6eakos ¢ IIIC. CuHTe3 pacTBopuMbIXx OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ mafkuii (arpanysIsipHBINA) SHI0TUIA3MATHIECKUNA PETUKYITYM.
CekperopHas ¢ynkuus annapara [onabmxu. Moougukayua benxoe 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame [ onvodcu. TpaHCHopT BeEIIECTB B
KJIeTke. Bakyonu pacturenbHbIX KieToK. Kietounsliii cok. Typrop.

[losyaBTOHOMHBIE ~ OpTraHOMABl  KJIETKA:  MUTOXOHIPUM,  ITUTACTH]IBIL.
Ipoucxoorcoenue mumoxonopuii u naiacmud. Cumoduoeenes (K.C. Mepeocrkosckuil,
JI. Mapeynuc). Ctpoenne u (QyHKIMM MHUTOXOHApHWH U Tuiactud. [lepBudHbIe,
BTOPHYHBIE M CJIOKHBIE TUIACTUIBI (DOTOCHHTE3UPYIOIIHMX dYKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOTIACTHI BBICIIIUX PACTCHHM.

HememOpanubie opranouzsl kiietku CTpoeHue W QyHKIIMH HEMEMOpaHHBIX
OpraHOUJIOB KJICTKH. PuGocompr. Ipomesrcymounvle Qunramernmul.
MukpodunameHnTsl. Axkmunogvle Mukpoguiamernmsl. MBIIIEUHBIE  KJIETKH.
Axmunosvie KOMnoHeHmbl Hembluieunblx kiemok. MuxkporpyOouku. Kierounsii
neHTp. CTpoeHWE W JBIKCHHE JKTYTUKOB M PECHUYEK. MUKpPOTPYOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuupoeanmvle ¢ Muxpoguramenmamu u
muxpompyboukamu. Momopnvle 6enxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIia3ma, SAPHIIIKA, UX CTPOCHUE U
byHkuuu. SnepHsiid OenKoOBbIA MaTpHKC. [IpoCTpaHCTBEHHOE pACMOJIOKEHUE
XpOMOCOM B HUHTepha3HOM sape. Jyxpomamun u 2emepoxpomamur. beikun
XpOMaTuHa — THUCTOHBL. Jlunamuxa s0epHou 000104Ku 6 Mmumo3ze. AHoepHuviil
Mpaucnopm.

Krnerounsie BrmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpauuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE 3YKApUOTHYECKON KIeTkn», «CTpoeHue
XKUBOTHOM  KJeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkn», «CTpoeHue
MUTOXOHIPUMNY, «SAapo», «CTpoeHne NpOKApUOTUUECKON KIETKMY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMNPENapaThl pPaCTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEPUAIbHBIX KIETOK.

Jlaboparopnasi padora «M3yyeHue CTpOEHHMS KIETOK PAa3JIMYHBIX
OpraHU3MOB.

IIpakTHyeckas padora «/3yueHne CBOMCTB KIETOUYHOU MEMOPaHbD».

Jlabopatopnasi pa6ora «liccienoBanue miasMoin3a W Jemia3mMolid3a B
PACTUTENBHBIX KIETKAX.

IIpakTuyeckas padora «/3yueHue ABMKEHUS [IUTOILIA3MbI B pACTUTEIBHBIX
KIIETKaX.

Tema 6. O0MeH BellecTB M NMPeBpalliecHNe JHEPTUN B KJIeTKe

AccuMuIAIINAS U AUCCUMUIISIITUS — JBE CTOPOHBI MeTabonu3ma. Turmbl oOMeHa
BEIIIECTB: aBTOTPO(MHBI U TeTepoTpodHBIN. YdacTHe KuUcIopoia B OOMEHHBIX
mpolieccax. ODHepreTudeckoe obecreyeHue KieTku: mnpeBpaiieHue ATO B
oOMeHHBIX Tporieccax. DdepMeHTaTUBHBIM XapakTep peakluil KJIECTOYHOIO
Metabonusma. depMeHTh, MX CTPOCHUE, CBOWCTBA M MEXaHU3M JICHCTBUI.
Kodepmentsr. Otnuuust GepMEHTOB OT HEOPTAaHMYECKUX KaTanu3aTopoB. benku-
aKTUBATOPHI U OEJIKU-UHTHOUTOPHI. 3aBHCHUMOCTh CKOPOCTU (hepMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

IlepBruuHBI CHHTE3 OpPraHUYECKMX BEUIECTB B KIETKe. DOTOCHUHTES.
AHOKCUceHHbIll U OKCcUuceHHblll omocunmes y obaxmepuu. Ceemocobuparowue
nUSMEeHmMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Polb XJIOPOIIacTOB B IMpoliecce
dbotocunteza. CBeroBast u TeMHOBast (a3bl. Pomoodvixanue, Cs., Cy u CAM-munsi
gpomocunmesa. lIponykTUBHOCTH (hOTOCHHTE3a. Binsinue paznnyHbix GakToOpoB Ha
CKOpPOCTh (pOoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XeMOCHHTE3. PaznooOpazue OpraHU3MOB-XEMOCHHTETUKOB:
HUTpUUITUpYIOIIIUEe OaKTepuu, Keae300aKTepuu, CEpoOaKTEPUHU, BOJAOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOnbie opraHusmbl. Bumbl Opokenus. [IpoaykTsl OpoXeHUS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspoOHBIE OpraHU3MBI. Orarnbl HEPTETUYECKOTO obmeHa.
[ToaroroBUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIHOKO3HI.

buonornueckoe okuciaeHune, WK KIETOYHOE AbixaHue. Poiib MUTOXOHApUN B
mpoiieccax Omosioruueckoro okucienus. [{ukmmueckue peakuu. OKUCTUTETHHOE
bochopunupoBanue. Ixepeus memoparrozo epaduernma npomoros. Cunmes ATD:



paboma npomontou ATD-cunmaszvl. [lpenmymiecTBa ad3poOHOTO MyTH OOMEHA
BEILIECTB Tepe] aHadPOOHBIM. D (PEKTUBHOCTH IHEPTETUIECKOTO0 OOMEHA.

JdeMoHcTpauuu

[Toprpetsr: [Ix. [Ipuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I[1. Mutuem, I'. A. 3aBap3uH.

Tabmuis! u cxeMbl: «@OTOCHUHTE3, « IHEpreTHUecKuil 00Men», «buocunres
oenkay, «Ctpoenue pepmeHTay, «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, 000PYOBaHUE JIi MPUTOTOBIICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTopHasi padora «/3ydeHre KaTaTuTHIECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl UK KaTaaasbl).

JlabopaTtopnass pabGora «/3yuenue (epMEHTATUBHOTO PACIICIUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JladbopaTtopnass padora «CpaBHeHME TporecCOB  (oTocuHTe’a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JbIXAHH.

Tema 7. HacaeacrBeHHass uHGoOpMalUs U peajin3anus eé B KiIeTKe

Peakuun MatpuyHoro cuHtesa. [IpuHIMI KOMIUIEMEHTAPHOCTU B PEAKIIMSIX

MaTpUYHOro cuHTe3a. Peannsanus HaciaencTtBeHHOM nHPopManuu. I'eHeTnueckuit
KO, ero cBoucrBa. TpaHckpunius — marpuusblid cuHTe3 PHK. ITpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAUIENbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnopTHsix PHK B OuocunTese Oenka.
VYcnoBust OuocuHTe3a Oenka. KomaupoBaHue amMuHOKUCIOT. Ponbs pubocoMm B
onocuHTe3e Oenka.

Cogpemennvie npeocmasienus o cmpoenuu 2eros. OpraHusaius TeHOMa y
MPOKApUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
onepona (. XKakob, XK. Mano). Monexynapnvie mexanuzmol IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enod. Perynsuns oOMEHHbIX
IpOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycel — HekneTouHbie (HOPMBI KU3HU U OO0JIUTaTHBIE Mapa3uThl. CTpoeHHe
MPOCTHIX U CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHHbll YUK
JIHK-cooeporcawux supycos, PHK-cooepocawux eupycos, baxmepuogpazos.
Obpamnas mpanckpunyus, pegepmasd, uHmezpasda.

BupycHrbie 3a0601eBanus yenoBeka, >kuBoTHbIX, pactenuil. CITMJ, COVID-19,
COIMAJIbHBIEC U MEUIIUHCKUE TPOOJIEMBL.

buoungopmamuka: unmeepayus u amanuz b6orvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyume.
lIpoepammupyemvie pynkyuu 6enrkos. Cnocodwvt 00cmasKu 1eKkapcms.



JdeMoHcTpanuu

[Toptpetsl: H. K. Kosnbios, 1. 1. iBaHOBCKHiA.

Tabmumer u cxembl: «buocunTes Oenkay, «['enernueckuit kom», «BUpycon,
«bakrepuodarm.

IIpakTHyeckas padora «Co3nanue MOIEIN BUPYCay.

Tema 8. JKn3HeHHBIN UK KJIETKH

Knerounslii 1uki, ero mnepuoasl W perymsiuus. WHrepdaza u MUTOS.
Oco0eHHOCTH TPOLIECCOB, MpOTeKaromux B HHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MOCTMUTOTHYECKWM),  CHHTETUYECKUH
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPHO bl UHTEP(DA3BIL.

Martpnunbii cunre3 JIHK — perumkamms. IIpunnmnsr permmkanum IHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAILICIBHOCTD.
Mexanuszm pemmkanuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TeromMepaza. XPOMOCOMHBIA HaOOp KIETKM — KapuOTHUIl. JIUTJIOMAHBIM W
ramionHelii  HaOopbl XpomocoM. ['oMonoruunbie xpomMocoMmbl. [lonoBbie
XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaiuu MUTO3a U TPOUCXOIAIINE B HUX MPOIECCHI.
Tunbl MuTo3a. KapruoknHes 1 TUTOKUHE3. bHOTOrHYeCcKOe 3HaYEHUE MUTO3A.

Perynsuusa murotmyeckoro nukna kKietku. [Iporpammupyemas kieTo4Has
ruoesb — arnomnTos.

Knerounoe s1po, XpoMOcOMBbI, (yHKIMOHaNbHAs Te€HOMHKA. MexaHuzmol
npoaugepayuu, ouggepenyuposku, cmaperus u cubenu kKiemox. «l{ugposas
Ka1emKka» — ououngopmamuyeckue mooenu QYHKYUOHUpOBAHUs KIeMKU.

JleMoHcTpaLun

Tabmuubr u cxembl: «KU3HEHHBIM UK KIETKW», «Mwutosdy, «CtpoeHue
xpomocomy, «Permmkamusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenapathl: « MUTO3 B KJIETKaxX
KOpELIKa JIYKay.

JlaGopatopHas padora «3yuyeHne  XpoOMOCOM HA  TOTOBBIX
MUKpOIpenaparax».

JlabopaTtopHnasi pab6ora «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 9. CtpoeHue 1 pyHKIIUM OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

Oc00OEHHOCTH CTPOCHUS U )KU3HEAEATETLHOCTH OJHOKJICTOYHBIX OPTaHI3MOB.
bakrepun, apxeu, OIHOKIETOYHBIE TPUOBI, OJHOKJICTOYHBIC BOJOPOCIHU, APYTHE
npoTUCThl. KoJlOHMaIbHbIE OPraHU3MBbl.



B3anmoCBsA3p 4YacTel MHOIOKJIETOYHOrO OpraHu3ma. TKaHu, OpraHbl M
cucteMbl OpraHoB. Opranu3M Kak eInHoe 1eoe. ['omeocras.

Txanu pactenuii. Tumnel pacTUTENBHBIX TKAHEH: 0OpazoBaTeNbHasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHnyeckas. OCOOEHHOCTH CTpOeHHs, (QYHKIMHA U
PacIoNoKEHUS TKAaHEN B OPraHax pPacTCHU.

TkaHM XKMBOTHBIX M 4EJIOBEKA. THUIBI KMBOTHBIX TKAHEH: SMUTEIUAIbHASA,
COCMHUTENIbHAsA, MbllIeuHasi, HepBHasi. OCOOCHHOCTH CTpoeHUs, (QYHKUUN H
PacCIIONOKEHUS TKAaHEN B OPraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHbIE W T'€HEpAaTHBHBbIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranusmoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>kHbIli M1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIBI
COEIUHEHHUsI KOCTEN.

JIB>KEHWE  OpraHu3MoB.  JIBM)KEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHHUE MHOTOKJIETOUHBIX PACTEHUM:
TPONU3MBl M HACTUM. JIBHJKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanue opranusmos. [lornomenne BObI, yIJIEKUCIOTO Ta3a U MUHEPAJIbHBIX
BellecTB  pacrteHussMu.  [Iutanme  XMBOTHBIX.  BHyTpumosioctHoe
BHYTPUKIIETOYHOE TNuUIleBapeHue. IIuTtaHne NO3BOHOYHBIX JKHUBOTHBIX. OTIEIbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurensbHble xenespl. [IumeBapurTenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue >xuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIEeTKU. KoxkHoe npixanue. JlpixaTenbHas NOBEPXHOCTD.
KabepHoe u nérounoe npixanue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUs JIETKUX IO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTeMa 4esloBeKa. MeXaHu3M BEHTWIALMU JIETKMX Yy NTUL U
MieKonuTaromux. Perymnsmus apixanus. JpixatenbHble 00bEMBI.

TpaHcnopT BEIIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpancropT BewiecTB y JKHUBOTHBIX. KpOBEHOCHass cucrteMa U €€ Oprassl.
KpoBeHocHass cuctema II03BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceparue,
KPOBEHOCHBIE COCylIbl U KpoBb. Kpyrm KpoBooOpauieHus. DBOJIIOLMOHHBIE
YCIIOKHEHUSI CTPOEHUSI KPOBEHOCHOUM CUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepaua U €€ perysisaius.

Beinenenue y opranusMoB. Belgenenue y pacteHui. Beiaenenue y >)kuBOTHBIX.
CokpatutensHble Bakyosau. Oprassl BbieneHus. @DuibTpanus, cexkpeuus u
oOpaTHOE BCAachIBaHUE KaK MEXaHU3Mbl pabOThl OpraHoB BblaenacHUs. CBs3b
IIOJIOCTU Tejla C KPOBEHOCHOM W BBIJICIUTENBHOM CUCTEMaMH. BblieneHue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHue um (yHKIIMOHUPOBAHHE
HepoHa. OOpazoBaHrE MOYH Y YEJIOBEKA.

3anmTa y OpraHu3MoOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OaKTEepHil M LUCTHI NPOCTENIINX. 3alIUTa Y MHOT'OKJIETOYHBIX pacTeHui. KyTukyna.
CpencTBa NacCUBHOM U XUMUUYECKOM 3a1IUThl. OUTOHITUIBI.

3anmTa y MHOTIOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX IPOU3BOJIHBIC.
3amuTa opranu3ma ot OosesHed. IMMyHHast cuctema yenoBeka. Kietounslil u
TYMOPAJbHBIA UMMYHUTET. BpoXIEHHBI U NPHOOPETEHHBIN crernupuIecKuil
UMMYyHUTET. Teopusi KIIOHaNbHO-ceneKTUBHOro mMmyHurera (II. Opmux, @. M.
bepuer, C. Tonerara). BocnnanutenbHble OTBETH OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTts W perymsiuus y  OpraHusmoB. Pasmpaxumocts y
OJHOKJIETOUHBIX OPraHU3MOB. TakCHUChI. Pa3apaxuMoCTh U peryJsisius y pacCTCHUM.
PocroBble BellecTBa U X 3HAUYECHUE.

HepBHas cucrema u pednekropHas peryiduus y XUBOTHbIX. HepBHas
cucTema M €€ OTIesbl. DBOJIOLMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOW CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX KHUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbpHass peryiasiuus U SHAOKPUHHAS CHUCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenes3pl SHIOKPUHHOM CUCTEMBI U UX TOPMOHEIL. [[elicTBue ropMOHOB. B3anmMocBsi3p
HEPBHOU ¥ SHJIOKPUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoHCcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuiplt u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE
BoJopocim», «bakrepun», «lIpocrenmme», «OpraHbl IBETKOBBIX PAaCTEHUI»,
«CucreMbl  OpPraHOB  TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMmbIx», «TkaHu pactenuii», «KopHeBble cuctemb», «CTpoeHHE CTEOIIS»,
«CTpoeHue JMCTOBOW IJIACTUHKW», «TKaHM MKUBOTHBIX», «CKENET YENOBEKay,
«IIumeBapurenbHass  cucremMa», «KpoBeHocHass cuctema», «/lpixarenpHas

CHCTEMAY, «HepBHas CHCTEMAY, «Koxay, «MpIteuynas CUCTEMAY,
«BprgenutenbHas cucremMay, «OHIOKPUHHAS cuctemay, «CTpOCHHE MBIIILbY,
«AMMyHHUTETY, «Ku111e4noonocTHeIe), «Cxema OUTAHUA pacTeHuin,

«KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIIPHI»,
«CTtpoeHne minaHapun», «BHyTpeHHee CTpoeHue 10XkKAEeBOro yepBs», «HepBHas
cucrema poio», «HepBHas cucrema sArymkm», «HepBHas cuctema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nrun», «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMNPENapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKpOIIpenapaTbl TKaHEH, PaKOBUHBI MOJUTIOCKOB, KOJUIEKIIUU



HACEKOMBIX, UTJIOKOXKHX, UBBIE IK3EMIUISIPhl KOMHATHBIX PAacTEHUM, repOapuu
pacTeHHil pa3HbIX OTAEJOB, BIIAXKHBIC IIPENApaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OEClO3BOHOYHBIX >KMBOTHBIX, CKEJEeT YeJIOBeKa,
o0opyaoBaHue AJis JEMOHCTPALMU TOYBEHHOTO U BO3AYIIHOIO MUTAHUS pacTEeHUH,
pacieruieHus Kpaxmaina U OesKoB 1oj AecTBreM (hepMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KM3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHel pacTeHUI.

JlabopaTopHas padora «/3ydeHrue TKaHEe KUBOTHBIX).

JlaboparopHasi pabora «/13ydyeHne opraHoB LIBETKOBOT'O PACTEHHUSI.

Tema 10. PazmHo:KeHHe ¥ pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOKEHHUSI OpPraHU3MOB: Oecrosnoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnojoro  pa3MHOXKEHHs: MOYKOBAHHE,  CIOPYJISLUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxenue. [losioBble KiI€TKH, WauW rameTbl. Menos. Craguu
Mmeno3a. [loBenenne xpomocom B menose. Kpoccunrosep. buonornuecknii CMbICI
M€03a M IMOJIOBOro Impouecca. Meno3 W €ro MeCTO B KU3HEHHOM IIHUKJIE
OpPraHU3MOB.

[IpenzaponpiieBoe passurue. I'amerorenes y ;KuUBOTHBIX. [10y10BBIE JKENE3bL.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KJIeTOK. Cnepmarorenes u ooreHe3. CtpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBopeHre W 3MOpPHOHAIbHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOZIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOpHOIOTUs — HayKa
0 Pa3BUTUU OpraHU3MOB. Mopgozcenez — 00Ha U3 21ABHBIX NPOOIEM IMOPUOTOLUM.
Konyenyua mopgocenos u modenu mopgoeceneza. Craguum >MOpuOreHesa
KUBOTHBIX (Ha mnpumepe Jsarymku). [pobnenwe. Tumbl  apoGieHwus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobnenue. bnacmyna, munovl
onacmyn. OcoOEHHOCTH APOOJIEHUS MIICKOMUTAIOMIMX. 3apOJIbIIIEBbIE JTUCTKU
(racTpynsiuust). 3aKiIagka OpraHoOB M TKaHEeH M3 3apoJIbIlIEBbIX JUCTKOB. B3aumHoe
BIMSIHUE 4YacTel pa3BHUBAIOIIErocsl 3apojblimia (3MOpHOHANbHAS HMHIYKLHSA).
3aknajka IUTaHa CTPOEHUS JKMBOTHOTO KAk pe3yibTaT HepapXUueCcKuX
B3aMMOJICUCTBUII TeHOB. BinusHMe Ha >SMOpHOHAIBHOE PAa3BUTHE PA3TUYHBIX
(bakTOpOB OKpYKAIOIIEH Cpeibl.

Poct u pa3Butue x)uBOTHBIX. [locTamMOpuoHaneHbI Tepuon. [Ipsmoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ meramoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX UBOTHBIX. bHONOrHuYeckoe 3HAaYeHHE MPSMOTr0 W HENpPSIMOro
pa3BUTHS, UX paclpocTpaHeHUe B Ipupoze. Tumbl pocta KUBOTHBIX. DakTOpHI
PEryJSILIMK POCTA )KUBOTHBIX U yesnoBeka. CTaguu NoCTAIMOPHOHATIBHOTO Pa3BUTHS



y JKUBOTHBIX U yenoBeka. [lepuonibl oHTOreHes3a yemnoBeka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

Pasmuoxenune u pasButue pacteHuil. ['ametodutr u crnopodut. Meiio3 B
KU3HEHHOM IuKJe pacrenuil. OOpa3oBaHue criop B mpolecce Meio3a. ['amerorenes
y pacteHnil. OIJI0I0TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OPraHU3MOB. /[BOIHOE
OIUIOZIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbl pETyJISIIIUMM OHTOTE€HE3a Y PACTEHUN U KUBOTHBIX.

JeMoHcTpanun

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

Tabmuubr u cxembl: «BererarmBHOEe pasMHOXKeHUE», «THUIBI Oecrmonoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHUE 3BIIICHBD,
«Pa3zmHOXeHue runipel», «Meio3», «Xpomocomely, «l'ametorenesy, «CtpoeHue
SAUIEKIETKA W CcHepMaro3onga», «OCHOBHBIE cTaauu OHTOreHesa», «lIpsMoe u
HenpsMoe pa3Butue», «Pa3zButume wmalickoro xyka», «Pa3zButue capanumy,
«Pa3zButne mArymkn», «/[BOMHOE OIUIOAOTBOPEHME y LBETKOBBIX PACTECHUIN»,
«CTpoeHue CemMsiH OJIHOJIOJIbHBIX U JIBYJOJIBHBIX pacTeHUN», «KW3HEHHBIN UK
MOPCKOM KaIryCTbD, «JKU3HEHHBIN TUKI MXa», <« KU3HEHHBIN HUKI NaTOPOTHUKA,
«OKHU3HEHHBIN TUKI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK |
CIIEpPMATO30MU10B, MOJENb « LMK pa3BUTHS JIATYLIKH.

JlaGopaTopnas padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOIpEnaparax.

IIpakTnueckass padora «BbisiBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

Jlaboparopnass padora «CTpoeHHE OpPraHOB pPa3MHOKEHHUS BBICIINX
pacTCHUID.

Tema 11. I'eHeTMka — Hayka 0 HACJEJACTBEHHOCTM M H3MEHYMBOCTH
OPraHM3MoOB

Hctopus cTaHOBIICHHS M pa3BUTHsI TeHETHKU Kak Hayku. Pabotsl I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6otet H. K. Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenxo,
10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBHI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, TOMUHAHTHBIM M PELIECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTASI JINHUSA, THOPUIBI, TEHOTHII, (PEHOTHII.
OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUAOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJIsIpHO-TeHeTHueckuii. OOpa3oBaHue B 00JIaCTU reHEeTUKU B By3ax Camapsl:
Camapckuil HalIMOHAJIBHBIN HCCIIEIOBATENILCKANM YHUBEPCUTET UMEHU aKaJeMHKa
C.II. Koponéra (Camapckuii yHuBepcuter), CaMapcKuii rocyaapCTBEHHbIN
texuuueckuii  yHuBepcurer  (CamI'TVY), Camapckuii  rocyaapCTBEHHBIM
MenuuuHckuii  yHuBepcutrer (CamI'MY), IloBommkckass rocymapcTBEHHas
conpanbHo-rymManuTapHas akagemus (IITCTA).



[Mpeanpusatuss Camapckoil o0nacTu, TpeOyrolue CHeUuaucTOB B 00JacTu
ouotexHonoruu, renetuku: dGapmareBTHUECKre KOMIAHUN, ATPONPOMBIIIICHHBIE
npeanpusatus, HaydyHo-uccienoBaTeabCKie HHCTUTYTHI.

JdeMoHcTpanuu

Iloptpetst: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsnos, H. 1. Basuiios,
A. H. benosepckuii, I'. J. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodees-
PecoBckuii.

Tabmuips! 1 cxembl: «MeTo1bl TeHETUKIY, « CXEeMBbI CKpPEILIMBaHU.

Jlabopatopnasi pa6ora «J/Ipozoduna Kak OOBEKT TEHETHUYECKHUX

VICCIICTOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHaenss — 3aKoH

ennHooOpa3ust rTuOpuA0B nepBoro nokosieHus. [Ipasuno qomunuposanus. Bropoii
3aKk0OH MeHJens — 3aKOH paclleIIeHus IpU3HAKoB. L{uTosormueckue OCHOBBI
MOHOTHMOPHUIHOTO CKpEIMBaHus. | NI10Te3a YNCTOTHI TaMeT.

Ananusupyoliee ckpemubanue. [IpoMexyTouHbIN XapaKkTep HacJIeIOBaHHUs.
Pacuienuienre npru3HakoB MPY HEMTOJIHOM JTOMUHUPOBAHUH.

HuruOpuanoe ckpeuBanue. Tpetuii 3axkoH MeHienst — 3aK0H He3aBUCUMOTO
HacJIeJOBaHMs MpU3HaKOB. LluTonoruueckue 0CHOBBI JUTUOPHUIHOTO CKPEILIMBAHUS.

CueruienHoe HacnegoBaHue npusHakoB. Paboter T. Moprana. CrenieHHoe
HACJICJOBAaHUE TE€HOB, HApYIICHUE CLEIUIEHUS MEXAY TIeHaMHu. XPOMOCOMHAs
TEOPUS HACIEICTBEHHOCTH.

I'eneTnka nmosia. XpoMOCOMHBII MEXaHU3M ONPEAEICHUS M0J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbIN U reTeporaMeTHel noi. I'enernueckas
CTPYKTYypa MOJIOBBIX XpOMOCOM. HacnenoBanue Mpru3HakoB, CLHEIVIEHHBIX C ITOJIOM.

I'enotun kak nenocTHas cucrema. [InenoTponus — MHOKECTBEHHOE JACUCTBUE
reHa. MHOXECTBEHHBIM —aulenu3M. B3aumonelcTBue HEaUIENbHBIX TI'EHOB.
KommnementapHocts. Onucras. [lomumepust.

I'eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TAKIKE
(U3MONIOTMYECKUX  MPOLECCOB, MOBENEHHUS U  KOTHUTHUBHBIX  (DYHKIMH.
['eHeTHYEeCKHE MEXAaHU3MbI CUMOMOTEHEe3a, MEXaHNU3Mbl B3aUMOAECHCTBUSI «XO3SIMH
— Mapa3uT» U «XO35UH — MHUKpOOMOM». ['eHeTHueckue acmeKkThl KOHTPOJS U
M3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIMU B TOKOJCHUSIX KJIETOK U OpTaHU3MOB.

JdeMoHcTpauuu

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

Tabmus! u cxembl: «IlepBriii u BTOpoOit 3aKoHbl Mennems», « TpeTuii 3aKoH
Meunnensa», «AHanu3upylolee CKpemuBanuey, «Hemomnoe ITOMUHHpPOBaHUEY,
«ClLeIyIeHHOE HacJeOBaHWE IPU3HAKOB y Apo30uiibl», «['eHeTuka monay,
«Kaprnotun 4yenoseka», «Kapuortun apozodumib», «Kapuotunm nTumps»,
«MHOXeCTBEHHBIN aJICIIN3M», «B3auMoaecTBUE T€HOBY.

O6opynoBanue: Moaenb s JIEMOHCTPAllMM 3aKOHOB €IUHOO0Opasus



I‘I/I6pI/I,IIOB INEPBOI0 IMOKOJCHHA MW PACHICIUVICHHA IIPU3HAKOB, MOACIb OJId
ACMOHCTpAIMU 3aKOHAa HCE3aBUCHUMOI'O HACJICAOBAHUSA IIPHU3HAKOB, MOICJbL JIA

JEMOHCTPALlUA CLEIUICHHOTO HACJIEIOBAHUS MNPHU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporpenapar: «Jlpo3zoduinay.

IIpakTuyeckass paGora «lM3ydyeHue pe3yabTaTOB MOHOTHOPHUIAHOIO
CKpEIIMBaHUS Y IPO30(DUIBI».

IIpakTnueckas  padora  «l3ydyeHue  pe3yabTaToOB  JUTHOPHIHOTO
CKPEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpeabl npu  (HopMUpoBaHHHM (DEHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICCTBCHHASI.

MoaudukanonHas W3MEHYMBOCTb. Ponb cpenbl B (GOpMHpPOBAHUU
Moau(UKAIIMOHHONW M3MeH4YuBOoCcTU. Hopma peakiuu npusHaka. BapuanvoHHBIN
psn u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(PHUKAIIMOHHOM
VM3MEHYHUBOCTH.

I'enoTunnyeckas N3MEeHYMBOCTh. CBOMCTBA FT€HOTUITUYECKOW N3MEHYMBOCTH.
Buapl reHOTUITMYECKOM M3MEHYMBOCTH: KOMOUHATUBHAS, MyTal[MOHHASI.

KomOunaTtuBHass u3MeHYMBOCTH. Meio3 W TOJIOBOM Mpolecc — OCHOBA
KOMOMHATUBHOU U3MEHUUBOCTH. POJIh KOMOMHATUBHON U3MEHUYHUBOCTH B CO3/IaHUH
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTranmoHHass W3MEHYMBOCTh. BHabl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIYUUPOBAHHbIE MyTalUHUH. SInepHble WU
nUTOIIIa3MaTuueckue mMyrtanuu. CoMaTMdecKre M MoJioBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsS] MyTanui. MyTareHol W WX BJIUSAHUE Ha OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMpOIecca. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HaciencTBeHHoW u3MenunBoctd (H.U. BaBunor). BHesnepHas W3MEHYUBOCThH U
HACJICICTBEHHOCTb.

Onuecenemurxa U ONUSEHOMUKA, pOIb JNULEHeMmUYecKux @Gakxmopos 6
HACc1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemoHCcTpauuu

[Toptpertsl: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuupl u  cxeMbl: «Buugbl  u3MeHuMBOCTHY», «MoaudukaloHHas
U3MEHYHBOCTDY, «KoMOnHaTuBHas U3MEHYHBOCTHY, «Meino3sy,
«OnonoTBopeHue», «I'eHeTuYecKkue 3a00JieBaHus YeoBeKay, « Buabsl MyTaiuii.

OO6opynoBaHue: KUBbIE U TepOapHbIC IK3EMIUIIPbI KOMHATHBIX PAacTCHH,
pucyHku (potorpaduu) KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYMBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHYMBOCTU. [locTpoeHue BapHallMOHHOTO psAla WU
BAPUALIUOHHOU KPUBO».



[IpakTnyeckas pa6ora «Myrtauun y J1po3oduiasl (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 14. I'eHeTHKA Yes10BeKa

Kapuorun wyenoseka. MexayHapoaHas IporpaMma HCCIEIOBAaHUS I€HOMA
4yenoBeka.  Meroapl  M3y4YEHMs] [EHETUKM  YEJIOBEKa:  TIE€HEaJlOrMyecKui,
OJIM3HEIIOBBIM, LIUTOTCHETUYCCKUM, MOIYJISIUUOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUN. CoBpeMeHHOE OIIpENICIICHHE TEHOTHUIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUNMPOBAHUE, B TOM YHCIE C MOMOUIIBIO
[11IP-ananu3a. HacneacTBeHHble 3a001€eBaHUsl YeloBeKa. [ eHHbIE U XPOMOCOMHBIE
Oone3HH 4yenoBeKa. bone3HW ¢ HacleACTBEHHOM MpeapacrnoiioKeHHOCTHIO.
3HaYeHuEe MEAUIMHCKON T€HETUKU B MPEAOTBPAIICHUU U JICUCHUU F€HETHUYECKUX
3a0o0sieBaHUN 4YenoBeKa. MeauKo-reHeTHUeCKoe KOHCYNbTHpoBaHue. CTBOJIOBbIE
KJIETKU. [IoHSATHE «T€HETHYECKOro Irpy3a». DTHUUECKUE ACIEKThl WCCIIECIOBAHUM B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue ¢akToOphl TMOBBINICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
buznyecKkoMy U XMMUYECKOMY 3arps3HEHUIO OKpYy»Karouieil cpeabl. ['enernueckas
IIPEAPACIIOJIOKEHHOCTD YEJI0BEKA K MTaTOJIOTHUSIM.

JdemoHCTpanuu

Tabmuupl u cxembl: «Kapuotun yenoBeka», «MeTobl U3yYeHUs TE€HETHKU
yesoBekay, «I'eHeTnueckue 3a00J1€BaHMs UETTOBEKAY.

IpakTnueckast padora «CocTaBlI€HUE U aHATIU3 POJIOCIOBHOMY.

Tema 15. Cesekuusi OpraHu3mMoB

JlomecThKanus ¥ CeNeKIHsl. 3ap0oKICHHUE CENEKINN U JOMECTUKALUN. Y YEHHE
H. U. BaBunoBa o LleHTpax mOpOUCXOXKIEHHUS M MHOTr000pa3usi KyJIbTYpPHBIX
pactenuil. Posib cenexkuum B CO34aHUM COPTOB PACTEHUN U TOPOJ )KUBOTHBIX. COpT,
opoja, IMTaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON N3MEHUYUBOCTH
H. . BaBumnoga, ero 3HaueHue Jisi CEIEKIIMOHHON PaOOTHI.

Meroapl ceneKkIMoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUTY AJIbHBIM. Ortanbl ~ KOMOWHALIMOHHOM  CENEKIIMH. HcnbiTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIICHKU
¢dbeHoTuna MOTOMCTBa U OTOOP MO T€HOTHUITY ¢ oMoIIkio aHanu3a JJHK.

McKyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJSKIIMOHHOW  paOoTHI.
PanmnanmoHHbI 1 XUMHYECKUN MyTareHe3 Kak HCTOYHUK MYTAlUN y KYJbTYPHBIX
dbopm opranusmMoB. lcrnosib30BaHME TEHOMHOI'O PEAAKTUPOBAHUS M METOJIOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust icXoAHOTo MaTepurana s CeJIeKIUU.

Ilonyyenue TTOJIUILIIOUOB. BnuytpuBunosas rHOpUAU3AIIHSL.
bau3kopoacTBeHHOEe — cKpeluuMBaHue, wiauM  MHOpuauHr.  HepoacTBeHHoe
CKpeuuBaHue, win aytOopuauur. I'erepo3uc um ero mnpuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekuuu. Otaanénnas rubpuausauud. IIpeogonenue Oecruious



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIINKA PACTEHUN U KUBOTHBIX. «3e1éHas
DesooyuUsLy.

CoxpaHeHue U U3y4eHUE TeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUHN U UX
JTUKAX POJWYEH JJISi CO3/IaHUS HOBBIX COPTOB M THOPUIIOB CEITBCKOX035HCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIIOBLIX  JCUBOMHBIX 8 YEeNaX VIyYUIeHUs.
Cyuecmeyoumux U Co30aHusi HOBbLX NOPOO, JUHUU U KPOCCOB8, 8 MOM YUCle C
NPpUMEHEHUEM COBPEMEHHBIX MemMOo008 HAYYHbIX UCCIIe008aHULL, NepedosblX uell u
NepCneKmueHbIX MexXHOI02UM.

[penmpusitust Camapckoil o0nactu, TpeOyrolre CHEHaTIMCTOB B 00JIacTH
ceneknuu. [lepcreKTUBBl pa3BUTHS W JOCTIKCHUS CEJICKIIMOHHOW paboThl B
CamapckoMm peruone. ArpompoMselnuieHHbIe Tpeanpusatus Camapckoi o0sactu
(CamapaCemena" u "Arpodupma "Pycckoe mone", 3aHUMAIOTCA CEJICKIIUEH
pacTeHui U BHEAPEHHEM OMOTEXHOJIOTUN B CETBCKOE XO35HUCTBO)

JdeMoHcTpanuu

IToprpersr: H. W. Basunos, 1. B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuibr 1 cxeMbl: «lIeHTPBI TIPOUCXOXKIECHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKoH rOMOJIOTHYECKUX PSAOB B HACIIEICTBEHHON HU3MEHUMBOCTHY,
«Metoppl cenekumy, «OTnanénnas rudpuanzanus», «Myraresesy.

JlabopaTopHasi padora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHHI U TIOPOL
JOMAITHUX )KUBOTHBIX).

JlabGopaTopHuasi pabora «/3yueHure METOI0B CENEKIIUU PACTCHUID.

IIpakTHuyeckas padora «IIpuBuBKa pacTeHUI».

Ikekypeuss «OCHOBHBIE METOABI M JOCTHKEHUS CEJNEKIUH PACTEHUWA H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, MIJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN y4acTOK, B TEIUIMYHOE XO3SICTBO, B J1abOpaTOpuio
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOIOTHSI U CHHTETHYeCKAasi OMOJIOTHSA

OOBEKThI, MCHOJIb3yeMble B OHMOTEXHOJOTHMH, — KIETOYHbIE M TKAHEBBIC
KYJIbTYPBIL, MUKPOOPTraHU3MBl, 170:¢ XapaKTepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOONEUYeHHe, TMOJyYEeHHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOZAenue. Mukpoouonoruueckuii cunre3. OOBEKThI MHUKPOOHMOJIOTHYECKUX
texHosoruid. [Ipon3BoacTBO Oenka, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHMSI T€HOMOB C 1IEJIbIO MOJIyYEHUS OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTpEeYaroIrecs B IpUpoie OMOCUHTETUYECKUE MTYTH.

Kinerounasa unxkeHepus. MeToabl KynbTypbl KJIETOK M TKAaHEH PAaCTCHHUM U
#*UBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aldS W COMATUYECKUU
sMOpuorenes. lcnonb3oBaHWe TalIOWOB B CEJIEKUMHM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumel. Vcnonb3o6anue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 Mmeduyune. VICKycCTBEHHOE OIUIONOTBOpeHHE. PekoHCTpyKIus



HﬁHCKHCTOK N KIOHHMPOBAHHEC KHBOTHBIX. MCTOI[ TpaHCIUIaHTalluMN A€P KIICTOK.

Texnonocuu 0300po6neHus, KyibmMusUpo8anus U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbINYD.

XpoMOCOMHass W T€HHasg HWHKEHepHs. VICKyCCTBEHHBI CHHTE3 TI€HAa U
koHcTpyupoBanue pekoMOuHaHTHeIX [IHK. Cozdanue mpamnceennvix opeanuszmos.
JloCcTrX’eHns ¥ IEpCHEKTUBBI XPOMOCOMHOM Y TEHHOM HHXKEHEPUHU. DKOJIOTUYECKUE
U 3TUYECKUE MPOOJIEeMbl TeHHON MH)KEHEPHH.

Memuumnckue Ouotexnonoruu. [locrrenomuas uudponas meaunmna. [11P-
JMarHocTuka. MeTa0oJIOMHBIA aHaldu3, TEHOLUEHTPUYECKUN aHaIu3 MpoTeoMa
YeJNOBEKA JJISI OLEHKH COCTOSIHHSI €ro 310pOBbi. MCnonb30BaHME CTBOJIOBBIX
kieTtok. TapretHas Tepanusi paka. 3D-OuomHxkeHepus uisi pa3pabOTKH
(GyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3AaHMsI KOMIUIEKCHBIX
TKaHEel COYETaHUEM TEXHOJIOTUH TPEXMEPHOro OMONpUHTHHra U ckaddonaunra
JUISL pELIEHUS 3a1a4 EPCOHATM3UPOBAHHON MEIULIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IIEJbI0 OOECreYeHruss KOMOMHUPOBAHHOM
3amuThl 0T BO3Oymutenet OPBU, ycTaHOBiIeHHE MOJEKYISPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-cogepkamux BUPYcOB, BBI3BIBAIOIINX OCO00 OMAacHbBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHCcTpauuu

Tabmuips! u cxemsl: «Mcnob30BaHNEe MUKPOOPTAaHU3MOB B IPOMBILIIIECHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHnasi pabota «3ydueHue 00beKTOB OMOTEXHOJIOTUN.

IpakTnueckasi padora «IloxyuyeHre MOJTOYHOKUCIBIX IPOTYKTOBY.

JKeKkypeust «bHOTEXHOJIOTHST — BaKHEWIIAsg MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KUIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJILHMOHHBIX NPEACTABJICHUI B
onosiorumn

OpomonnonHas Teopus Y. JlapBuHa. IIpeanochUIKM BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb U HaydHas JaedaTenbHocTh Y. JlapBuHa.

JIBIDKYIITME CUJTBI DBOTFOLIMK BUOB 110 Y. JlapBUHY (BBICOKAas HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHW3MOB, HACJECACTBEHHAss W3MEHUYMBOCTh, Oopnba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunterndeckoir Tteopuu sBomoruun (CTD). HeitrpansHas
Teopusi dBojonuu. CoBpeMeHHas 3BOJIIOIMOHHAs  OuojoTHs. 3HAUYCHHUE
HBOJIIOIMOHHON TEOpUH B POPMUPOBAHUYU €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA.

JlemoHCTpanuu

IToptpetsl: Apuctorens, K. Jlunnelt, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. lapeun, C. C. UerBepuxos, U. 1. lImansraysen, Jx. Xonaenn, /. K.
berses.



Tabmuup! u cxemsl: «CucreMa xuBoit npuposl (o K. JInnuero)», «JlectHuna
KUBBIX cymiecTB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHHS IPUCTIOCOOTICHHUM y
pacTeHuil U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y.
HapBuna», «Haxonku Y. JlapBunan, «®opmbl O0OphOBI 3a CYIIECTBOBAHHUEY,
«IToponbl TonyGei», «MHoOroobpasue KyibTypHBIX (opm KamycThD», «llopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BUIOB (1o Y. JlapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUH 3BOJIFOLIVIH.

Tema 2. MUKpPO3BOTIOLHA U €€ Pe3yJIbTAThI

[Tonmysmsanuus Kak 3eMeHTapHasi eAUHUIA 3BOIIOINUU. COBpEMEHHBIE METOMBI
OLICHKH TE€HETUYECKOr0 pPa3HooOpazus M CTPYKTypbl mnomyisiuil. M3MmeHenue
reHooHAa MOMYJSIIUM KaK D3JEMEHTapHOE SBOJIIOIMOHHOE SIBIICHUE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. Baitnoepra.

OneMmeHTapHbie (GaKTOpbl (ABMIKYIIME CHJIBI) SBOJIIOIUU. MyTalluOHHBIN
nporiecc. KoMOuHatvBHass W3MEHUMBOCTh. Jlpeid TeHOB — ciaydailHbie
HEHaIpaBJIECHHbIC U3MEHEHUS YacTOT ajuiesell B momysinusax. I¢hdeKT ocHoBaTesl.
Ippexm 6ymoinounoeo coprviuika. CHUNCEHUE 2eHEeMmUYecKO20 PAa3HO00pa3us:
npuuunsl u creocmeus. Ilposenenue agpghexma opetigha eeHo8 6 OONLUUUX U MATBIX

NONYIAYUSAX. Murpanuu. N3onsuus NOMYJISA LUK reorpaduyeckas
(mpocTpaHcTBeHHas ), Onosorndeckas (penpoayKTUBHAs).
EcrtecTBeHHbIlt 0TOOp — HampaBistoumi ¢aktop s3Bosonun. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTAaOWIM3UPYIONIMKM,  pa3phIBAIOIINN
(mm3pyntuBHbIi). [lomoBoit oTOOP. BO3HUKHOBEHWE W HSBOJIONHUS COLUATBLHOTO
MOBEJICHUS KUBOTHBIX.

[IpucnocoO6IeHHOCT,  OPraHu3MOB  Kak  pe3yJabTaT  MUKPOIBOJIOLUM.
Bo3HnukHOBEHHE TPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMopd03bl U UIUO0A AN TAIINH.
[Tpumeps! mprcnocoOIeHHA Yy OpraHu3MOB: MOpdoioTuueckue, (HU3n0IOTHIECKHE,
onoxumMuyeckue, TmoBeAeHYeCKHe. OTHOCUTENBHOCTh  MPUCIOCOOICHHOCTU
OpraHH3MOB.

Bun, ero xkputepunm u cTpykrypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpPO3BOJIIOIMU. M3omsamus — kioueBo ¢aktop BujpooOpazoBanus. Ilytu wu
CITOCOOBI BHJI000PA30BaHMS: ajuIonaTpu4YecKoe (reorpaduueckoe),
CHUMITATPUUYECKOE (?KOJIOTMYECKOE), «MT'HOBEHHOE) (monUIION IM3alIHs,
rubpuan3aius). JJmuTeabHOCTh BOJIOIMOHHBIX MPOIECCOB.

Mexanu3mbl opMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponpb aBostonioHHOM OMOI0THH B pa3paboTKe HAYYHBIX METOJIOB COXPAaHEHUS
OoropazHoobOpasusi. MHUKpOIBOIIONUS W KOJBOJIOIHMS TMapa3sUTOB M HMX XO3S5EB.
Mexanu3Mbl (HOPMHUPOBAHUS YCTOMUYUBOCTU K aHTHOUOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JleMoOHCTpanun

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

Tabnuupl U cxeMbl: «MyTalMoHHAs W3MEHYUBOCTHY, «llomynsaimonHas



CTpYKTypa Buaa», «Cxema nposiBiieHUus 3aKoHa Xapau—BaitnOepra», «/IBmwxymiue
CHJIBI DBOJIIOITUNY, «IKOJOTUYECKAS M3OJSAIUS MOMYJISIUA CEeBAHCKON (openny,
«["eorpaduueckast M30MSLMS TUCTBEHHUIIBI CAOUPCKOM U JIMCTBEHHULIBI TAYPCKON,
«ITomynsITMOHHBIE BOJIHBI YMCJICHHOCTH XUITHUKOB M XKEepTB», «CXxema AerCTBUS
€CTECTBEHHOT'0 0TOOpa», «PopMbl OOPHOBI 3a CyliecTBOBaHUEY, « HIyCTpHaTbHBIN
MenaHusm», <«OKuBbie — uckomaembie»,  «llokpoBUTENbCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipemynpexmnaronias oOKpacka >KWUBOTHBIX», «DHU3HOIOTUYECKHE
apantaiuny, <«lIpucnocoOleHHOCTh OpraHu3MOB M €€ OTHOCHTEIIBHOCTBHY,
«Kputepun Buga», « Buapl-nBoiHHKN», «CTpYKTypa BHa B IPUPOL», «CTIOCOOBI
BHU1000pa3oBanus», «I eorpadguieckoe Bug000pa3oBaHue TPEX BUIAOB JaHIbIIICH,
«IKOJOTUYECKOE BUA000pa30oBaHUE BUIOB CUHUI, «llonumimonabl pacTeHui»,
«KarmycTHo-peaeuHbIi THOPUI.

O6opynoBanue: repoapuu paCTeHUM, KOJIJIEKIIMA HACEKOMBIX, Yydesa NTUIl U
3Bepel ¢ mpuMepaMu pa3IMuHbIX IPUCTIOCOOJICHUM, Yydelia MTHUI] U 3Bepeil pa3HbIX
BHJIOB, TepOapuy pacTeHHWi OJM3KUX BHJIOB, OOpPa30BaBIIMXCS Pa3THIHBIMH
crioco0amu.

JlabopaTopnasi pabora «BrisBieHrEe N3MEHIMBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTopHnas padora «IIpucnocobsiennst OpraHu3MOB U KX OTHOCUTEIbHAs
1EJIECO00PAZHOCTHY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHUIOB MO0 MOPGHOIOTHYECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOLUA U €€ pe3yJIbTAThI

Meronpl w3ydeHHs MakpodBomroiuu.  [lameoHTONOTHUYECKHE  METObI
u3ydeHuss oHBomoruu. llepexomnple ¢GopMbl W QUIOTEHETUYCCKUE  PSIBI
OpraHU3MOB.

buoreorpaduyeckue meTonbl uzydeHus 3Boionuu. CpaBHeHHE (DIIOPHI U
dbayHsl MaTepukoB M ocTpoBOB. buoreorpaduueckue obnactu 3emun. Bunbl-
SHACMUKU U PEJIUKTHIL.

OMOPHOJIOTUUECKUE U CPABHUTEIHLHO-MOP(OIOTHUECKUE METO/Abl M3YUYEHUS
IBONIOIMU. ['€HETHYEeCKHE MEXaHW3MBbI JBOJIIOIIMM OHTOTEHE3a U IIOSBIICHUS
DBOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTWYHBIE W  AHAJOTHYHBIC  OpPTaHBI.
PyaumenTtapHsie  opraHbl W aTaBU3MBL. ~ MOJIGKYISIPHO-TEHETHUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METO/Ibl U3yUEHHUs 3BOTOLNH. ['OMOIOrnyHbIE
redbl. COBpEMEHHBIE METOIbI MOCTPOCHUS (PUITOTEHETUYECKUX JIE€PEBHEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIIOIUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TIpaBWIIA) ABONIONUU. [Ipunyun cmeHvl QyHKYULL.
HeobOpatumocTs 3BostOLIMKU. AJAanTUBHAs paauaius. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLINH.

JdeMoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, ®. Mrosiep, O. ['ekkensb.

Tabmuupbl u cxembl: «DUIOTEHETUUECKUN Pl JTOLAANY, «KAPXEONTEPUKCH,
«3Bepo3yOnie  smiepb»,  «Creromedanby, — «Punmodurey,  «CemeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emun», «Jlpeid KOHTUHEHTOBY,
«Pemukte», «HavanbHble cTaguu 3SMOPHOHAIBHOIO PA3BUTHA IMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE M aHAJIOTMYHBIE OpraHbl», «PyauMeHTB,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOphl 4YEJNOBEKA U IIMMIIaH3e», «l JIaBHbIE
HaIlpaBJICHUS IBOIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

ObopynoBaHue: KOJUICKIUH, TepOapuu, MYJSHKH HCKOMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHe )KU3HHU Ha 3eMuie

Hayunble rHUMmOTE3bl NPOUCXOXKIEHUA KU3HM Ha 3emiie. AOHOreHes u
naHcrepmusi. [[JoHaydHble IPEACTAaBICHUS O 3apPOKJICHUU JKU3HU (KPEALMOHU3M).
['MnoTre3a NOCTOSSHHOTO CaMO3apOKJICHUS KU3HU U €€ onpoBepkeHue onbitaMu .
Penu, JI. Cnasnnannanmy, JI. [Tactepa. [IponcxoxkaeHue ®u3HU U aCTPOOUOIIOTHSI.

OcHOBHEIE ATaIlbI HEOPTaHUYECKON DBOJIIOIMH. [Lmanerapuas
(reonmoruueckas) SBOJIIOIHUA. XUMHYECKash SBOJIIONUA. AOHOTeHHBIA CHHTE3
OpraHnYecKkux BemecTB U3 Heopranudeckux. Omeir C. Mwmmepa u I'. HOpwu.
O6pazoBanue noauMepoB u3 MoHoMepoB. KoarepBatHas runotesza A. . Onapuna,
runore3a nepBuyHoro OynboHa JIk. XonngelHa, reHeruyeckas rumoresa [
Ménnepa. Pubosumer (T. Yexk) m rumoresa «mupa PHK» V. T'unbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcrtopus 3emnu n meToasl €€ n3ydenus. Mckormaemble OpraHn4eCcKue OCTaTKU.
['eoxpononoruss u e€ meroabl. OTHOCUTENbHAS M a0COJIOTHAS T€OXPOHOJIOTHS.
['eoxpoHONOrMYecKas nIKajaa: 0HbI, 3Pbl, IEPUOBI, JTOXU.

Havanbnpie sTanbl opranunyeckou sBostonuu. [losBieHne u 3BOIOUMSA
NEPBBIX KJIETOK. DBOJIOUUA MeTaboiau3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKM KaK aHaJjior MEPBBIX Ha 3emMie COOOIIECTB.
Crpomatonutsl. [IpokapruOTHI U 3YKapHOTHI.



[Ipoucxoxaenue 3yKapuoT (CUMOMOTeHe3). DBOIOLMOHHOE POUCXOKICHUE
BUpPYCOB. lIponcxoxaeHrne MHOTOKJIETOYHBIX OPraHUM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PyIIl MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl BOJIIOIMHU BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(o3bI
pactenud. Beixon pacreHuit Ha cymry. [losiBieHWEe CIOpOBBIX PAacTEeHUM U
3aBoeBaHre UMU cymd. CeMmeHHble pacTeHus. [IpoOUCXOXKJEHHE IBETKOBBIX
pacTeHU.

OcCHOBHBIE 3Tambl ABOJIOIUHN >KHUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
KUBOTHBIX. Benpackas dayna. KemOpuiickuii B3pbIB — IMOSIBIICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuii m pentuiuii. [IporcxoxknaeHne MICKOMUTAIOMUX U
nturl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMU H
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3zutne xu3HM Ha 3emiie MO dpaM M NEPUOJAM: apXeil, MPOTEPO30U,
najgeo3om, Me3030#, kaiiHo30i. OO0111as XapaKTepUCTUKA KIIMMaTa U re0JI0THYeCKuX
nporieccoB. [losBieHne U paclBET XapaKTePHBIX OPraHU3MOB. YTiaeo0Opa3oBaHUE:
€ro yCIIOBUSA U BIMSHUE HA Ta30BbIN COCTaB aTMOC(epHI.

MaccoBble BBIMUpPAHUSI — 3KOJIOTMYECKUE KPU3HUCHI mponuioro. [Ipuunnsl u
CJIEJICTBUA MACCOBBIX BbIMUpaHU. COBPEMEHHBIA 3KOJOTHYECKUN KPHU3ZUC, €ro
ocobenHoctH. [Ipobaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHmyeckoro mupa. [IpuHimnbl Kiaccudukauu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JlemoHCTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanwu, JI. [Tacrep, M. 1. Meunukos, A. U.
Omnapun, [Ix. Xonnenn, I'. Mémwnep, C. Munnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema onbita O. Penuny, «Cxema onbita JI. [Tactepa no
M3YUYEHHUIO CaMo3apoxJeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpny,
«JTanbl  HEOPTraHWYECKOW  ABOMIOLMK»,  «l €OXpOHOJIOTMYECKAasT  IIKaJIay,
«HauanpHble dTanbl OpraHUYecKor 3BooNUn», «CxeMa o0pa3oBaHUS DYKapHOT
nytéM cumOuoreneza», «Cucrema KUBOW NpuUpoab», «CTpoeHHE BUpPYCay,
«Apomopdo3el  pactenuity, «PuHHOPUTBH), «OIHOKIETOYHBIE BOJOPOCINY,
«MHoOroknerounsle Boaopocin»y, «Mxu», «llanopotHukm», «l onoceMeHHbIe
pactenus», « Opranbl IBETKOBBIX PACTEHUI, «CXeMa pa3BUTHSI dKUBOTHOTO MUPay,
«ApomMopdo3bl KUBOTHBIX», «IIpocteiimme», «Kumeunononoctusie», «Ilnockue
yepBu», «UieHucronorue», «PpiObl», «3emMHOBOIHBIEY, «lIpecmbikatoniuecs,
«IItnupy, «Miekonurarommue», «Pa3BuTue )xu3Hu B apxenckou spe», «Pazpurue
KUA3HU B TMPOTEPO3OMCKOU 13pey, «Pa3BuTme XU3HM B MAJIEO30MCKOU 3pey,
«Pa3BuUTHE KU3HU B ME3030MCKOM dpe», «Pa3BuTHe KNU3HU B KaHHO30MCKOU 3pey,
«CoBpeMeHHas CUCTEMA OPTaHUYECKOTO MUPAY.



O6opynoBanme: repbapud pacTEHUN PA3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAKHBIE ITPENAapaThbl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKLIMH
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uy4€elia IITHUI] U 3BEPE, KOJUIEKLINH
OKaMEHEJIOCTEH, TOJIE3HBIX HCKOMAEMbIX, MYJSDKM OpPraHMYeCKUX OCTaTKOB
OpPTaHU3MOB.

BupryaabHas nadoparopHasi padora «MojenrpoBaHue onbITOB Muiepa—
HOpu o nzydyenuto abMOreHHOTo CUHTE3a OPTaHUYECKUX COSTUHEHUH B IEPBUYHOM
aTMocdepe».

JlaGopaTtopnasi padora «/3yyeHrne W oOmnMCaHHE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IpakTuyeckass padora «U3yueHne OCOOCHHOCTEH CTPOCHHS PACTCHHIA
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «M3yueHne ocoOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHue 4ej10BEKa — AaHTPONOreHe3

Paznensl 1 3a1aun aHTPOMOJIOTUU. METO1bl aHTPOIIOIOTHH.

CraHoBjieHUE MPEJCTABICHUI O MPOUCXOKICHUU YeOBEKa. PenurunosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUUYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugeTenbCcTBa  CXOJCTBA  YeJOBEKAa C  JKMBOTHBIMU:  CpPaBHUTEJIBHO-
MOpGOJIOrHIeCcKue, AMOPHUOJIOTUYECKHUE, (bU3M0JIOT0-OMOXUMUYECKHE,
noBesieHueckue. OTauyusl 4eaoBeKa OT KUBOTHBIX. [IpIMOXOKIEHHE U KOMILJIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra WU BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBvokymue cuibl ((hakTOphl) aHTPOIIOTeHe3a: OMOJIOTHYECKHE, COITHAIBHEIE.
CooTHoIieHNEe OMOJIOTMYECKUX U COIMMANIBHBIX (DAKTOPOB B AaHTPOTIOTCHE3E.

OcCHOBHBIE CTauM aHTponoreHe3a. PaHHue uenoBeKoOOpazHble 00E3bsIHbBI
(IPOKOHCYJIBI) U paHHUE MOHTUIBI — OOIIHE MPEIKH YeJIOBEKOOOPa3HbIX 00€3bsH U
MoJIe. ABCTPAIONUTEKN — JBYHOTHE MPENKH JroAcH. UenoBEK yMeIbli, IEpBbIE
W3TOTOBJIEHUS OPYyAUU TpyAa. UelmoBeK NpAMOXOISIIIUN U IIEPBbIM BBIXOJ JIFOJCH 32
npenensl Agpuxu. UenoBek reiaenb0eprckuii — 00muid Ipe1oKk HeaHaepTalTbCKOTO
YEJIOBEKAa M 4YEJOBEKa pa3yMHOro. YenoBEeK HEAHAEPTAIbCKUM KaK BHUJ JIFOACH
XO0JIOJHOTO KJKMMaTa. YeloBeK pa3yMHBIH COBPEMEHHOTO THWIA, JEHUCOBCKUM
YeJIOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamu Adpuku. [lameoreneruka wu
NaJ€Or€HOMUKA.

DBOJIONNST COBPEMEHHOTO uelioBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJSAIHIX
yesjoBeka. MyTalmoHHBIN mporece U noaumMopdusm. [lomynsiuoHHbIE BOJIHBI,
npeiid renos, murpanusa U «3h(exT ocHOBATEN B MOMYJISIIIUIX COBPEMEHHOTO
YEJIOBEKa.

UYenoseueckue pacel. IloHsatue o pace. boisbime pacsl: eBporieonaHas

(eBpasmiickasi),  aBCTpajio-HErpoujHas  (PKBaTOpUalibHas),  MOHTOJIOWHAS
(a3uaTcko-amMepuKaHckas). Bpemss u myTH paccerneHHsl 4YeloBeKa IO TUIAHETE.



EnuHcTBO  yenoBeueckux pac. HayyHad  HecOCTOSATENBbHOCTH — pacu3Mma.
[TpucnocoOMeHHOCTh YemoBEKa K Pa3HbIM YCIOBUSAM OKPYXAIOMIEH CpEeIbl.
Bnusinue reorpaduueckoit cpeasl u ipeiida reHoB Ha MOPGOIIOTHIO U PUHNOJIOTHIO
YEJIOBEKa.

MexaucuuruinHapHble  METOAbl B (u3MYeckod  (OMOJIOTHYECKOM)
AHTPOIOJIOTUM.  OBOJIOLMOHHAS ~ AHTPONOJIOTHS M MNaJEOAHTPOIIOIOTHA
YEJIOBEYECKUX MOMYJSINMKA. bHOCOIMaIbHBIE KCCIIEIOBAHUS MPUPOJbBI YEIOBEKA.
HccnenoBanmne K03BOIIOIUN OMOJIOTUYECKOTO U COIIMAIIBHOTO B YEJIOBEKE.

JdeMoucTpauuu

[Toprpetsr: Y. dapBuHn, JI. Jluku, A. S. Porunckui, M. M. I'epacumos.

Tabnuibl 1 cxeMbl: «MeTobl aHTPOTOJOTUNY, «I 0JTOBHOM MO3T YETIOBEKaY,
«YenoBekooOpa3Hubie 00€3bsHB), «CKEIET 4YelIOBeKa M CKEJeT IITUMIIaH3e»,
«PynMMEHTHI U aTaBU3MbIDY, «J[BHXKYIIIME CHIIBI AaHTPOIIOTE€HE3a», « DBOIIOLIMOHHOE
JIPEBO  4YENIOBEKA», «ABcTpanonutek», «YUenoBek  ymenbeli», «Yemosek
MPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heannepranbubn, « KpoMaHbOHLBDY,
«IIpenku yenoBekay», « ITanbl 3BOJIIOLUN YEIOBEKA», «Packl uenoBekay.

OOopynoBanue: MyJSKH  OKaMEHEJNOCTeH, TPEeIMETOB MaTepHaIbHOU
KyJIbTYphl ~TIPEAKOB YeJOBeKa, pemnpoaykuuu (pororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OMOJNEHCKUMHU CIO)KETaMU TPOMCXOXKJIEHUSI YeJIOBEKa,
dboTorpadun HaxX0AOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJICIIb
yepena 4yeJoBeKa U Yeperna NIMMITaH3€, MOJIENb KUCTH YEJIOBEKA U KUCTHU IIMMIIAH3E,
MOJEIHN TOpCa MPEIKOB YEJIOBEKA.

JlaGopaTtopnass pabora «l3yueHne OCOOCHHOCTEM CTPOEHHSI CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «M3ydeHne 3K0JIOrMUECKUX aIanTalllui Y€TOBEKaY.

Tema 6. Jxogorusi — Hayka 0 B3aMMOOTHOLUICHUSIX OPraHM3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KaKIIeHd cpeaou

3apoxaeHue U pa3BUTHE 3KoJoruu B Tpynax A. 'ymbonsara, K. @. Pynse, H.
A. CesepuoBa, J. T'ekkensa, A. Tencnu, B. H. Cykau€Ba. Paznensl u 3agaun
3KoJIoruH. CBS3b KOJIOTUU C IPYTUMHU HAyKaMH.

Metonbl skonioruu. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJOTHUU:
IpUpOAHBIE W JabopaTtopHbie. MonenupoBaHue B OSKOJOTUHA. MOHHUTOPHUHT
OKPY KaIOIIeH Cpeibl: JTOKATBHBIN, PETHOHATBHBIN U TI00ATHHBIN.

3HayeHHWE HSKOJIOTMYECKUX 3HAHWM JUIsl  YeJoBeKa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBA3EHU YEJIOBEYECTBA C MpUpoaor. POopMHUPOBAHUE
HKOJIOTHYECKOMN KYJIbTYPbI U SKOJIOTUYECKON IPAMOTHOCTH HACEJIECHUSI.

Bxnan sxonornyeckuit opranuzanuii u npeanpusatiuii Camapckoid 0061acT B
pEIIeHNEe PETUOHATBHBIX SKOJOTUYECKHX MPOOJieM. 3HAKOMCTBO C OCHOBHBIMH
sKojornyeckumu npeanpuatusimu Camapckoit oomactu ("Camapckuil 00gacTHOM
LIEHTP DJKOJOTMYECKOI0 MOHHUTOPUHIa'' — 3aHUMAETCs OLEHKOM COCTOSHUS
OKpY’Karollel cpe/ibl U pazpaboTKoi Mep 1o e€ 3aluTe.



"Boipkckas sKojoruueckas KoMmmnaHus" — CIICHUAIIM3UPYCTCA HAa YTHUIIM3AIUU
OTXO0Z0B U BHCAPCHHUU SKOJIOTUICCKHU YU CTBIX TeXHOHOFHﬁ.)

JdemMoHcTpanuu

[Toptpetrl: A. I'ymGoabaT, K. ®@. Pynbe, H. A. CeepiioB, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxeMbl: «Pa3gensl skonorumy», «MeToasl dKoaorum», «CxeMma
MOHHUTOPHUHIA OKPYXKAIOIIEN CPEIbI».

JlabopaTopHas pabora «M3yuenune METOJIOB DKOJIOTHYECKUX
HCCJICTOBAHUID.

Tema 7. Opranusmsbl u cpeia 00MTAHUSA

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBus. Kiaccupukanms
AKOJIOTMYECKUX (PaKTOPOB: aOMOTUYECKHUE, OMOTHYECKHE, aHTPONOTeHHbIe. O01IHIe
3aKOHOMEPHOCTH JAEUCTBUs 3KoJorndeckux ¢akropoB. Ilpasmino mMunumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPHUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHHU3MBI.

Abuotnyeckue ¢akroppl. CBeT Kak 3Kojoruueckuit Qaxrtop. [eiicTBue
Pa3HBIX YYaCTKOB COJIHEUHOI'O CHEKTpa Ha OpPraHU3Mbl. JKOJOTMYECKHE TPYIIIbI
pacTeHUMN M JKMBOTHBIX II0 OTHOWIEHUIO K cBeTy. CuHrHanpHas pojb CBeETa.
DoTonepruoan3m.

Temnepatypa kak skojormueckuit Qaxrtop. JlelicTBue Temmeparypbl Ha
opranu3Mmsl. [1oMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid (dakrtop. Ilpucnocobienus pacTteHUd K
nojjiep>kanuio BogHoro Oamanca. Knaccudukanus pacTeHuil Mo OTHOIICHHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenpl oOWUTaHUs OPraHM3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
riyOMHHas  TOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHUE
0COOEHHOCTH cpejl o0uTaHust opranu3MoB. [Ipucnocobnennst OpraHu3MoB K KU3HU
B pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U
rOJUYHbIE PUTMBL. [IpHucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

’Kusznennsie popmbl opranu3moB. [lonstue o xxuzneHHol popme. XKuzHeHuoie
dopMbl pacTeHUil: AEpeBbs, KyCTapHUKU, KYCTAPHUUYKHA, MHOTOJETHUE TpPABBI,
onHoJieTHUE TpaBbl. JKu3HEeHHbIE (HOPMBI KUBOTHBIX: TMAPOOUOHTHI, F€OOHUOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTpOEHUs U 00pa3a KU3HH.

buotnueckue akTopsl. Buabl OMOTHYECKHUX B3aMMOIEHCTBUIM: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapasutusMm, koomepauus, MyTyalu3M,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoelcTBus  (Tornuueckue, (Qopuyeckue, (pabpuyeckue).  3HaUEHUE



OMOTUYECKNX B3aMMOJECHUCTBUM JJisl CYILIECTBOBAHUS OPraHU3MOB B Cpele
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemMoHcTpauuu

Tabmumer 1 cxeMbl: «Dxojorndeckue (pakToper»y, «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TemIoKpOBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KHUBOTHBIE», «DU3HOJOTUUYECKHAE aJallTalllN
KUBOTHBIX», «Cpempl OOWTaHUS OpraHU3MOB», «bBHOJIOTHYECKHE PUTMBDY,
«Kuznennsie Gpopmbl pacTeHHiD», « Ku3HeHHbIE (GOPMBI KUBOTHBIX», « IKOCHUCTEMA
HIMPOKOJIMCTBEHHOTO JIECa», «DKOCUCTEMA XBOWHOrO Jiecay, «llemn nuranus»,
«XUIHAYECTBOY, «ITapazutuzm», «KoHKypeH1us», «CumMOmo3y,
«KommeHcanuzm».

OGopynoBanue: repdbapur pacTEHUW M KUBOTHBIX, MPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3IUYHBIX OSKOJOTHYECKHX (aKTOpPOB, TepOapuu CBETONIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIWBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOMBHIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTCHUS, TepOapruy U KOJUICKIIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOWYUBBIX PACTEHUM, dyuena MTHIl U 3Bepei, repoapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, kcepodputam, me30puTaM, KOMHATHBIC
pacTeHUs TaHHBIX T'PYIIN, KOJUICKIIMU KUBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpeaax,
repO0apu M KOJJIEKIIUM PACTEHUHW U IKUBOTHBIX, OO0JaJaONIUX YepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBHM KU3HM, TepOapuu U
KOJUICKIIUU PACTCHUH M >KHUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUH
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTtopnasi pabora «BpisiBIeHHE NOpPUCTIOCOOJEHUM OpPraHu3MoOB K
BIIMSTHUIO CBETaY.

JlaGopaTtopnasi pa6ora «BpisiBIeHHE NPUCTOCOOJCHUM OpPraHu3MoOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUM M3 pPa3HbIX
MEeCT OOUTaHUS.

Tema 8. Jkos10rusi BUOB M NOMYJISIIIUAT

OKOJIOTUYECKUE  XapaKTePUCTHKU OMYJIALINH. [Tonynsius Kak
ouonornyeckas cucrema. Poib HeomHOpOAHOCTH Cpefbl, GU3MUECKUX 0aphepoB U
0COOEHHOCTEH OMOJIOTUU BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNu MOMYJSIUU: YHUCICHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TIOJIOBAasl CTPYKTypa, POXKIAEMOCThb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHUS.

DKkoyioruyeckas CTpykrypa nomnyiasuud. OUueHKa YHUCIEHHOCTH TOMYJIALNU.
JAvHamuka nomyiasiuud U e€ peryisiuua. buoTudyeckuwil moTeHUuMan MOMYJIALNY.
MopenupoBanue TMHaMUKHA TonyJsaiuu. KpuBbie pocTa YMCIEHHOCTH MOIMYJISIIUHY.
KpuBble BbDKHMBaHMS. Perynsuus 4YUCICHHOCTH NOMYJSUUN: poib (PaKTOpOB,



3aBUCAIIUX U HE 3aBUCSIIUX OT IVIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUIOB (T- U
K-cTparerun).

[Tonsatue o0 skoyiormyeckor Huile Buja. Mecroobutanue. MHoromepHas
Mozenb dkosormdeckor Humm Jk.M. Xatumncona. Pasmepsl skonormyeckou
Huy. [loTeHnnanbHas U peaaTu30BaHHasl HUILIN.

Bua kak cucrema nomynsumid. Apeansl BUAOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTA TIOBEJICHUSI M MHIpallUid KUBOTHBIX. buonoruueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JleMoHCcTpanun

[Toptper: dx. . XaTunHCOH.

Tabmuipl U cXembl:  «DKOJIOTUYECKUE XAPAKTEPUCTUKU  MOMYJISILIUI,
«IIpocTpaHcTBEHHass  CTpyKTypa  Homyasuum», «Bo3pacTHble  NHpaMuabl
nonyysiqun», «CKOpOCTh  3acel€HUs IOBEPXHOCTH 3€MJIA  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorndeckor Humu /. M. Xatuyunconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlabopaTopHnasi padora «IIpucnocobiieHust CeMsiH paCTEHUHN K PaCCEIEHUIOY.

Tema 9. IKo0rus c000MIECTB. IKOJOTHIECCKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. CBsizu Mexmy
OpraHu3mMamu B OMOIICHO3E.

Dxocucrema kak otkpbiTas cuctema (A. k. Tencnu). DyHKIHUOHAIBHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: TMPOAYLUEHThI, KOHCYMEHTbBI, pPEIyLEHTHI.
Tpoduueckue ypoBHH. Tpoduueckue menu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopot BemecTB U MOTOK IHEPTUH
B 9KOCHCTEME.

OcHOBHbIE TIOKa3aTeNd SKOCUCTEMbL. briomacca v IpoayKIus. DKOJIOTMYECKUE
nUpaMubl YUCeNl, OMOMACChl U SHEPTHUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTCHHbIC BO3JCHCTBUS HA
cykueccuu. KnumakcHoe coobmiectBo. buopaznoobpasue u moigHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYHMBOCTH COOOIIIECTB.

[IpuposiHbIE PKOCUCTEMBI. IKOCUCHEMbL 03EP U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€Co8, cmeneu, nyCcmultb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATrposkocucTema. ArpoueHo3. Paznuuus
MEK/Ty aHTPOIIOT€HHBIMU U MPUPOAHBIMHU IKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opojackas
baopa u ¢dayna. Cunantponmszanus TropoAckoil ¢ayHbl. buomornueckoe u
X035MCTBEHHOE 3HAUYCHUE arpPOIKOCUCTEM U YPOOIKOCHCTEM.



3akoHOMEpHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
aKocucTeMax. Ponb Kackaowozo sghghexma u 6u008-30upuxamopos (Kiouesvlx
61008) 6 QyHKYUOHUpOoBaHuu 3Kkocucmem. IlepeHOC PHEPrur U BELIECTB MEXKITY
CMEXHBIMH 3KOCHUCTEMAaMH. Y CTOWYUBOCTb OPraHU3MOB, MOMYJISIMUA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuszmbi 6030eticmsus 3a2pA3HeHUl pA3HbIX MUN08 HA CYOOP2AHUSMEHHOM,
OD2AHUSMEHHOM,  NONYJIAYUOHHOM U  IKOCUCNEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 B030eticmausi. MeToa0JIoTHs
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIOT€HHBIX YKOCUCTEM.

JleMoOHCTpaLun
[Toptpert: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuWoleHO3a»,  «IJKOocHUCTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMa XBOMHOTrOo Jiecay, «DyHKIHOHAIbHbIE
TpYMIIBl OPTaHU3MOB B 3KOocHCcTEME», « KpyroBopoT BeriecTB B skocuctemey, «Llemn
nuTaHus (MacTOWINHAs, ACTPUTHAs)», «ODKOJOTUYECKas MUpaMHIa YHCE,
«DKOoIIOTUYECKasT TTHpaMua OMOMAcChly, «DKOJIOTHYECKas MUPaMHIA YHEPTUN,
«O6pa3zoBanue 6onotay, «llepBuunas cykieccus», «BocctaHoBnenue neca mnocie
noxkapa», «JKOCHUCTeMa 03epay», «ArporeHo3», «KpyroBopoT BemlecTB U MOTOK
SHEPTUH B arporieHo3ey, «[Ipumepsr ypboskocucTem.

Ob6opynoBanue: repbapuml pacTeHUH, KOJJICKIIUU HACEKOMBIX, Uydesa MTHIl U
3Bepel, repdapuu KyJIbTypHBIX U JUKOPACTYIIUX PACTCHHM, aKBapUyM KaK MOJIENb
HKOCHUCTEMBI.

IIpakTHyeckas padora «3ydeHne u onucaHue ypOOoIKOCHUCTEMBD».

Jlaboparopnasi padGora «l3yueHue pazHOOOpazusi MEJTKUX IOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «IDKCKYpCHUsl B TUIIMYHBIN OuoreoreHo3 (B ayOpaBy, O€pe3HSK,
€JIbHUK, Ha CYXOJIOJIbHBIM WU OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypeHs «IKCKYypCHsi B arpOdKOCHCTEMY (Ha MOJie WIM B TEIUIMYHOE
X03SIUCTBO)».

Tema 10. Buocdepa — rnodabHasi IKOCHCTEMA

buocepa — oOmieruranerapuas o0onouyka 3emiid, TAE CYIIECTBYET WIH
CylIecTBOBaJa KU3Hb. PazButue mpencraBieHuil o 6uochepe B Tpynax . 3rocca.
VYyuenue B. . Bepnaackoro o 6uocdepe. Obnactu 6uocdeps u e€ cocra. JKuBoe
BEILECTBO OMOChephl U ero PyHKIUU.

3aKOHOMEPHOCTH CcylecTBOBaHUs Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rJI00aIbHON IKOCUCTEMBI. JIMHaMu4eckoe paBHOBecue B onochepe. KpyroBopotsr
BELIECTB U OMOTr€OXMMUYECKHE LIUKIbI (yTiepoa, a3ota). PUTMUYHOCTD sIBIEHUI B
ouocdepe.



3onanbHOCTH OHochepsl. [lonsatre o Onome. OCHOBHBIE OMOMBI CYIITH: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIMPOKOJIMCTBEHHbIE Jieca, CTEMU, CaBaHHBI,
MyCTBhIHU, TPOMUYECKHUE JIeca, BBICOKOTOphs. Kiumart, pacTUTENIbHBINA U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (PYHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NMOTEHIHANIA U
onochepHbIX PYHKIIHUM.

JdeMoHcTpauuu

[Toptpetsi: B. 1. Bepnaackuii, J. 3rocc.

Tabmumpsr u cxemsl: «['eocdepst 3emunn», «KpyroBopor azora B mpupoje»,
«KpyroBopoT yriepoga B mpupoae», «KpyroBopor Kuciopoja B TPHUPOAE»,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cymny, «Knumatuyeckue
nosica 3emsn», «TyHapa», «Taitray, «Cmemannbiii necy», «I1IupoKOIMCTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHay, « Tponuueckuii nec.

O6opynoBanue: repOdapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesroBek u OKpy:Kamoumas cpeaa

DKOJIOTUYECKUE KPU3UCHI W WX NOpUYUHBL. BosznelicTBue uyenoBeka Ha
ouocdepy. 3arpsizHeHNE BO3IYIIHON cpeabl. OXpaHa BO3ayXa. 3arpsi3HEHHE BOJIHOU
cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3zpymienne mnouBbl. OXpaHa MNOYBEHHBIX
pecypcoB. M3MeHeHune kinumara.

AHTPONIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA M KUBOTHBIM Mup. OxpaHa
pPaCTUTENILHOTO U >KMBOTHOrO Mupa. OCHOBHBIE MNPUHIUIBI OXPAaHbl MPUPOJIBI.
Kpacaeie xHuru. Ocob0o oxpansemble mpupoansie Tteppuropuu (OOIIT).
Bboranuyeckue caipl U 300J10THUECKUE TTAPKHU.

OCHOBHBIE TPUHIIUIBI YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA U IPUPO/IBI.
PanimonanpbHO€  TPUPOJONONB30BAHUE W COXpaHEHHE  OMOJOTHMYECKOTO
pazHooOpasust 3emuu. OOIIME 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA M €T0 BEPOSTHBIE TTOCIIEICTBHUS.

Pa3zBuTne METONOB MOHHMTOPUHIAa PAa3BUTHS OMNACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvie ucciredoganus nepexooa K pecypcocbepezaiowe U
KOHKYDEeHmOoCcnocooHou suepeemuxe. buonoesuueckoe paznoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonnvie cucmemsl, odecneyugarowue O00Cmyn K
uHgopmayuu NnO  COCMOAHUIO OMOENbHbIX U008 U Ikocucmem. OcHogbl
sKopeabuumayuyu dKocucmem U Ccnocobos 0Oopvbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHCcTpauuu

Tabnuibl 1 cxeMbl: «3arpsisHeHHe aTMochepbI», «3arpsi3HeHre TUIPoCcheph»,
«3arps3Henue nouBby, «llapHukoBeIi 3 PexT», «Ocob0 oxpaHseMble TPUPOIHBIE
TeppuTOpUn», «MOAEIH YIIPABISIEMOTO MUPAY.



O6opynoBanue: ¢oTorpaduu OXpaHSEMbIX PACTCHWN M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH peTHOHA.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BbNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
00yJalmMMHUCI TpOorpaMM CpPEIHEro oOIIero o0pa3oBaHUS: JIUYHOCTHBIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI MO OMOJIOTHH
BBIICJICHBI CIICAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIMMMHUCS POCCHICKOM
rpaXXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpPEACIICHUI0, Haauyue momusayuu K OOy4eHHIO OHMOJIOTHH,
yeleHanpaegienHoe passumue BHYTPEHHUX YOEKIEHUW IUYHOCTH HA OCHOBE
KITFOUEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAMUIUA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMHM, TMPHUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0 00pa30BaHUs, Haiuuue nPagoCoO3HAHUS SKOJTOTUUECKON KYJIbTYPHI,
CnOCOOHOCMU cmasums NENH U CTPOUTH KU3HEHHBIC TJIAHBI.

JIngHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH TOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIHUTATEIBHON JIEATETLHOCTH B COOTBETCTBHU C
TPAIUIIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMA B OOIIECTBE IMpaBWJIaMH W HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MpolleccaM CaMOMO3HAHUSI, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW TMO3UIMM JUYHOCTH, MATPUOTHU3MA U
YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY, YEJIOBEKY TPYyJa U CTApPLIEMY MOKOJICHUIO,
B3aMMHOT'O YBa)XCHHUsS, OEPEKHOTO OTHOIICHHS K KYJIBTYPHOMY HACIECIUIO0 U
TpaAuLMsAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon denepauuu, Npupone u
OKPYXKaroIIeH cpene.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomnorus»
JOJDKHBI OTPa)XaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOMUXCSl PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH MO3UIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMW, TO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIlEeCTBA, paCHIUpPEHUE >KHU3HEHHOTO
ONBITa U ONBITA JIEATEIIBHOCTH B MPOLECCE PEealn3ali OCHOBHBIX HaIpaBIICHUM
BOCIIUTATENIBHOU IESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMN O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYITMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIESITEIbHOCTH MPU CO3/JTaHUH YUEOHBIX
MPOEKTOB, PEHIEHUH YYeOHbIX W TI03HABATENBHBIX 3aJlay, BbBIIOJIHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYHUTHIBATh B CBOWX JCHCTBUSAX HEOOXOIMMOCTH KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSAMH U
COLMAJIBHBIM ITOJIOKEHUEM;;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCIEAOBATENIbCKUX 3a]lad, YBaXXUTEJIBHOIO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB MpU OOCYXKJICHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NATPHOTHYECKOI0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCUHUCKON TPAXKIAHCKON UIACHTHYHOCTH, MaTPUOTH3MA,
YBAXKEHUS K CBOEMY HapOJay, YyBCTBA OTBETCTBEHHOCTH Iiepea PoauHon, ropaoctu
3a CBOM KpaH, CBOXO PonuHy, CBOM S3BIK M KYyJIbTYpPY, HPOIIIOE W HACTOSIIEE
MHOTOHAIMOHAJIBHOTO Hapoa Poccuuy;

LIEHHOCTHOE OTHONIIEHUE K MPUPOJTHOMY HACIICAUIO U TAMSITHUKAM MPUPO/IHI,
TOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ, POCCHUHUCKMX YUYEHBIX B CTAHOBJIICHHE U
pa3BUTHE OWOJOTWH, TOHWUMAHUS 3HAYECHHS OWOJOTMM B TIO3HAHWUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

unelHas yoexxnEHHOCTh, TOTOBHOCTh K CIYKeHHIO M 3ammuTe (OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHUE IYXOBHBIX LIEHHOCTEN POCCHUICKOTO HapoJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, STUYECKOTO IMOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE peElIeHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJIAJa B IMOCTPOEHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJAUTEISAM, CO3JaHUI0 CEMBbU HA OCHOBE
OCO3HAaHHOIO TPHUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuussMu HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUYasl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILIICHHUI;

IMOHUMAHUE SMOLMOHATIBHOTO BO3JIEMCTBHUS )KUBOM IPUPOIBI U €€ EHHOCTH;



FOTOBHOCTh K CaMOBBIPQXEHHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (OPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOIMOHAJIBLHOTO 0JIaronoJyuns:

NOHUMAaHUE U pean3alus 3J0pOBOro 1 0e30macHoro oopasa ;Ku3Hu (310poOBOe
NUTaHue, COOII0ICHNE TUTUEHUYECKHUX MPABUIT U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATHUI W OT/AbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), O€pexHOro,
OTBETCTBEHHOTO W KOMIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

[MIOHMMAHUE LEHHOCTH NpPaBWJl HHIMBUAYAIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsX, YTPOXKAIOIIUX 3IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUCK (YHOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYNIy, OCO3HAHHWE IICHHOCTH MAacCTepCTBa, TPYAOIO0UE;

FOTOBHOCTb K AKTMBHOM JAEATEIIBHOCTA TEXHOJOTMYECKOM W COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIHHO
BBITIOJIHSATH TaKyIO JAEATEIbHOCTD;

WHTEpPEC K Pa3IUYHbIM chepaM NpodecCHOHATHLHON NeATeTbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BbBIOOP Oynymied npodeccu U peasu30BbIBATH
CcOOCTBEHHbIE KU3HEHHbIEC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOTM4€eCKOr0 BOCIIMTAHUA:

AKOJIOTUYECKH TEIeCO00pa3HOE OTHOIICHHUE K MPUPO/IE KaK UCTOUYHUKY KHU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHHE YPOBHS OSKOJOTUYECKOW KyJIbTYpPhl: TNPUOOPETCHHE OIBITA
IUJAHUPOBAaHMUSI TIOCTYNIKOB M OLEHKA WX BO3MOXHBIX IOCIEACTBUM  JJIS
OKPYKAIOIIEU CPELBI;

OCO3HAHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTehd ux
peLIeHus;

CITIOCOOHOCTH UCTIOJ30BaTh MPUOOPETaeMble IPU U3yUCHUU OUOJIOTUH 3HAHUS
M YMEHHUS TpH  peHieHuH NpoOJeM, CBS3aHHBIX C  PAlMOHAIBHBIM
MPUPOJIOTIOIb30BaHUEM  (COOJIIOICHUE  TMPAaBUJ  TOBEACHUS B MNPUPOJIE,
HaIlpaBJICHHbIX HAa COXPAaHEHHE pPABHOBECHS B 3KOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE IENCTBUM, IPUHOCSIIUX BPEL OKPYKAIOIIEH IPUPOIHON
cpelie, YMEHHE MPOTrHO3UPOBATH HEOJArOMPUSATHBIE IKOJOTUUECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJU4KME Pa3BUTOrO SKOJOTMYECKOTO MBIIIIEHUS, SKOJIOTMYECKOW KYJIbTYpHI,
OTIbITa NS TENbHOCTU HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAIBHOM
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHYECKOU JESATEIBHOCTHA IKOJIOTHUECKOM
HAIPABJIEHHOCTH;

8) HEHHOCTH HAYYHOT 0 TO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW U OOLIECTBEHHON MPAKTHUKH, OCHOBAHHOI'O Ha JMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE $I3IKOBOM W UYWUTATEIbCKOM KYJIbTYpbl KaK CpeACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMAaHUE Ccleuu(PUuKd OHOJOTUM KaK HAyKd, OCO3HAaHHUA €€ poiau B
(GbOpMUPOBAHNUN PALMOHATFHOTO HAYYHOTO MBILIUICHUS, CO3JaHUHM LEIOCTHOTO
MpeACTaBICHUs] 00 OKPYXalolleM MHUpPE KaK O €IMHCTBE NPUPOAIbI, YEJIOBEKa U
oOIIeCTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHuu Mnpodiiem
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOEKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM ISl COBPEMEHHOM LMBUIN3ALUU:
o0OecriedyeHrss HOBOTO YpPOBHS Pa3BUTHsI MEAMIIMHBI, CO3/aHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  peulaTb  PECypCHbIE  MPOOJIEMbl  pPa3BUTHUSA
YeJIOBEUECTBA, TOUCKA MyTEeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MpoOsieM U
oOecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIbHOMY
UCIIOJIb30BAHUIO MPHUPOAHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHOJOTMYECKHX 3HAaHUNW B LEIIX
MOBBIIIEHUST OOWIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIbHOW I'PAaMOTHOCTH OOydYaroluxcs, GopMupyemon
IpU U3y4eHUH OUOJIOTHUH;

NOHUMAaHUE CYLUIHOCTH METOJIOB NO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh IIOJlydaeMble 3HAHUSA I aHaluu3a M
OOBSCHEHHUSI SBIICHUNA OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHHI,
yMEHHE JellaTh OOOCHOBaHHBIC 3aKJIIOYEHHMs] Ha OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO MCIIOJIb30BATh OMOJOTMYECKHE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HaHUE ILIEHHOCTU HAyYHOH JEATEeNbHOCTH, FOTOBHOCTH OCYULIECTBISTh
IPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUN MO OHMOJIOTMU B
COOTBETCTBUHM C KU3HEHHBIMU MMOTPEOHOCTIMHU.



METAINIPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUSI Y4eOHOro mpeameta «buonorus»
BKJIIOYAIOT: 3HAYUMble g (OPMHUPOBAHMS MHUPOBO33PEHUS OOyHaArOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOICHAYYHBIC MOHATHS, OTPAKAIOIIHEC
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHeNUPUKY METOJOB ITO3HAHWSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs, SIBIEHUE, MpOIlecc,
cUCTeMa, Hay4HbIM (HaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHS,
UCCIeI0BaHNe, HAOIIOICHNE, N3MEPEHNE, DKCTIEPUMEHT U JIPYTHe); YHUBEPCATbHBIC
ydeOHble JelcTBUsS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
obecneunBaronye GopMupoBaHrue QYHKIIMOHATEHON TPAMOTHOCTH U COITAATBLHOM
KOMIETEHIIUU  OOYYalIIMXCS; CIHOCOOHOCTh  OOYYaroIIMXCS — MCIOJIb30BaTh
OCBOEHHBIE MEXIUCITUTIIIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIE ICVCTBUS B TTO3HABATEIILHON U COIIMAILHON TIPAKTUKE.

B pesynbTaTe n3ydenus OMOI0THU HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus
y oOyugatomerocs OyayT chOpMHpPOBaHBI IMO3HABATENbHBIC YHUBEpPCAJIbHBIC
ydeOHbIEe JeHCTBHUS, KOMMYHUKATHBHBIC YHHUBEPCAJIbHBIE Y4eOHBIC EHCTBHS,
peryJISITUBHbIC YHUBEPCAIbHBIC YUECOHBIC IEUCTBUSI, COBMECTHAS JI€SITEIHLHOCTD.

MeranpeaMeTHble Pe3yJIbTaTbl OCBOEHHUS MPOrPAMMbI CPEAHEr0 OOLIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBaaneHue YHHUBEPCATbHBIMH yueOHBIMU MO3HABATEJILHBIMH
ACCTBUSIMM:

1) 6a30BbIe JJOrHYecKue AeiicTBHSI:

CaMOCTOSTENIbHO  (OPMYJIHPOBATh W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh IPU OCBOCHUHU 3HAHWI NPHUEMBI JIOTHUYECKOTO MBIIUICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Kilaccuukaiuu, 0000IIeHNs ), PACKPbIBATh CMBICI
OMOJIOTMYECKUX TOHSATUM (BBIJCIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTPENCNIATh IIeJIU JACATEIbHOCTH, 3ajJlaBas MapamMeTpbl U KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKHUE MOHATUS ISl OOBCHEHUsI (PAKTOB U SIBJICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKUE pacCyXIeHUS (MHAYKTHBHBIC, ACAYKTHBHBIC, TIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS] B PaccMaTpUBaEMBbIX
SBJICHUSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICJIbHBIE CPEJICTBA JIJIS IPEICTABICHUS CYIIIECTBEHHBIX
CBSI3¢d M OTHOIICHUH B U3y4yaeMbIX OHOJIOTHYECKHX OOBEKTaxX, a TaKke
MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HWH(POPMAITMOHHBIX
HUCTOYHUKAX;



pa3pabaTbiBaTh IUIAH PELICHHUS MPOOJIEeMbl ¢ YYETOM aHaIn3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ACSATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJSIM, OLIEHUBATh PUCKHU NOCJIEACTBUN AEATENBHOCTH;

KOOPAVHHUPOBATH U BBIIIOJIHATE pa0OTy B YCIOBUSIX PEaIbHOI0, BAPTYAJIbHOTO
Y KOMOMHHPOBAHHOT'O B3aUMOJECHCTBUSI;

pa3BUBaTh KPEATUBHOE MBIIIICHUE [TPU PEILICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbIe HCCIeA0BaATENbCKHUE NeiiCTBUSL:

BJIA/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpodseM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJO0B PEIEHUs TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB ITO3HAHNUS;

HCIIOJIb30BaTh pa3JIMYHbIE BHJbI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €r0 HHTEpIpeTaluu, MpeoOpa3oBaHUI0 U IPUMEHEHHIO B Yy4EOHBIX
CUTyalUsiX, B TOM YUCIIE IIPU CO3aHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMupOBaTh HAYYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMHU MMOHATUSAMH U METOJAMM;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0OOpa30BaTENbHOM
JEATEIbHOCTH U dKU3HEHHBIX CUTYaLUSX;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMS], HAXOUTh apIYMEHTBHI JIJIsl JOKA3aTeJIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJI€ pEUICHUS 3aJaud  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIGHKY HOBBIM CHUTyallUsIM, OLEHUBATh HPUOOPETEHHBIA OIIbIT;

OCYIIECTBIISITh I1IEJICHANIPABIICHHBIM MOMCK IEpeHoca CPEeACTB U CHOCOOOB
AeHCTBUA B MPO(EeCCHOHATBHYIO CPENLY;

YMETb MEPEHOCUTHh 3HAHUS B MO3HABATEJIbHYIO M MPAKTHYECKYIO 001acTu
KU3HEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTell;

BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUTMHAIBHBIE MOAXObl U PEUICHUS,
CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE AIbTE€PHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanueii:

OPUEHTHUPOBATHCSA B PA3IMYHBIX UCTOYHUKAX UHPOpMaLUU (TEKCTE y4eOHOTO
nocoOus, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMYECKUX CJIOBApSAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHamu3upoBaThb
MH(GOPMALIMIO PA3IMYHBIX BUJIOB U (POPM IMPEACTABICHUS, KPUTUUECKH OLICHUBATDH
€€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;



bopMyIMpoBaTh 3aMpoChl U MPUMEHSATh PAa3IMYHbIE METOJBI MPHU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsSI BBIMOJHEHUS YUEOHBIX
3aj1ay;

npUOOpeTaTh OIBIT HCIOJIb30BaHUSA HWH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHUIA, COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHUS PA3THUUHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (opMy  TIpeacTaBICHUS
ouonoruueckoi nupopmarmu (cxeMsl, rpaduKu, TMarpaMMbl, TAOIUII, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpEACTBAa IMpu padore ¢
ouosiornyeckod MHpoOpmMaruen: MNPUMEHATh XUMUYECKHe, (U3HUYECKHE U
MaTeMaTHYeCKUe 3HAaKHM U CHUMBOJIBI, (opMysbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpPEACTBa
HarJSITHOCTH;

BJIaJIETh ~ HaBBIKAMU  pACTO3HABaHWSI W 3alIUTHl  MHQPOpPMAIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgiaieHHe yHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMH JIEHICTBUSIMH:

1) oO1enme:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCEX cepax JKU3HH, AaKTUBHO y4aCTBOBATh
B JIMAJIOTe€ WJIM JIUCKYCCHUU MO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBITIOJHEHHUS MpeiaracMoin
3aJlayM, YYUTHIBaTh MHTEPECHl U COTIACOBAHHOCTb MO3UIMM JPYIHX YYacCTHHUKOB
JMasora Wik TUCKYCCUN);

pacno3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOIICHUS, NOHUMAaTh 3HA4YECHHE
COLIMATbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTYaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CIOCOOAMM OOIICHHS M B3aUMOJACHCTBUS, MOHUMATh
HaMEpPEHUs JPYTUX JIOEH, MPOSIBISITh YBAXKUTEIBHOE OTHOILIEHUE K COOECEIHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAS 1eITeJIbHOCTh:

NOHMMATh U HCIOJb30BaTh NMPEUMYIIECTBA KOMAHIHOM WM MHIWBUYaJIbHOM
paboThI U PEIICHUU OUOIOTHYECKOU TTPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS IIPU PEIICHNN YUeOHOH 3a1auu;

BBIOMpATh TEMAaTHKy W METOJABl COBMECTHBIX JEHCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIJIEKTUBA;

OPUHUMATh  [€JIM  COBMECTHOW  JI€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JACHUCTBUA MO €€ JOCTHUKECHHUIO: COCTABJIATH IUIAH JICHMCTBUH,



pacnpenensaTh posid ¢ y4ETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pPE3YyJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAUE€CTBO CBOET0 BKJIA/1a M KaX/I0T0 YYaCTHUKA KOMaH/IbI B OOIIHIA
pe3yabTaT 1o pa3pabOoTaHHBIM KPUTEPHSIM;

MpeaJiaraTb HOBBIE IIPOEKThI, OLEHHUBATh WAEH C TO3ULIUU HOBU3HBI,
OPUTHHAIBHOCTH, MIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh HMHUITUATUBHBIM.

OBiaieHue yHUBEPCAJIbHBIMY PeryJISTHBHBIMH 1CHICTBUAMM:

1) camoopranusaums:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS MPOOJEM U HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BHIOMPATh HA OCHOBE OHOJIOTMYECKUX 3HAHWM 1EJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHUSX M MOCTYIKAax IO OTHOLICHHWIO K >KUBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSATENIbHO OCYILIECTBIIATh MTO3HABATENbHYIO JESITENIBHOCTD, BBISBISTH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTeIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHsIX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PEUICHUS POOJIEMBI C YYETOM UMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuMpsaTh paMKH y4eOHOTro MpeJMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JIe1aTh OCO3HAHHBIN BBIOOP, aprYMEHTUPOBATH €10, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBII OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKOW SPYIUIUMU B
pa3HbIX 00JIACTAX 3HAHWUW, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIQ/JI€Th  HaBBIKAMU  [IO3HABAaTEIbHONW  peQUIeKCUM  Kak  OCO3HaHMs
COBEpPLIAEMBIX JECHUCTBHUM M MBICIUTEIBHBIX TNPOLIECCOB, UX PpPE3YNbTAaTOB U
OCHOBaHM, UCMOJIB30BaTh MPUEMBI pedIeKCUU AJIA OLIEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO NPHUHHUMATh PELICHHS IO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI W apPryMEHThl JPYrUX IpU aHalIu3€ pe3yJbTaToOB
NEATEIbHOCTH;



3) npuHsaTHE ce0s1 M IPYTUX:
NpUHUMATh ce0s, TOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;
OPUHUMATh MOTHUBBI W apryMEHThl JPYrHX TMpU aHalM3e pe3yIbTaToB
NEeSATEIbHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OIMIHOKH;
pa3BUBATh CIOCOOHOCTh MOHUMATH MUP C TIO3UIUMHU IPYTOT0 YEJIOBEKa.
HPEJIMETHBIE PE3YJIbTATHI

[IpeameTHbIe pe3ysbTaThl OCBOEHHUS COJIEPXKaHHUS Y4YeOHOro mpeaMera
«buonorus» ©Ha yrayOn€HHOM YpOBHE OpPHEHTHPOBAHBI Ha oOOecredeHue
npodunabHOro  oO0y4yeHust  oOywaromuxcst — Ouosmornd. OHHM  BKIIIOYAIOT:
cnenuduyueckue g OMOJIOTMN HAayYHbIE 3HAHMS, YMEHHS U CIIOCOOBI IEUCTBUM 1O
OCBOCHHIO, MHTEPIIPETAIMU U MPeoOpa30BaHUI0 3HAHUM, BUABI JESITEIBHOCTH TIO
MOJTyYEHHUIO0 HOBBIX 3HAHUM U MX MPUMEHEHUIO B Pa3IUYHbIX yU4eOHBIX, a TAKXKE B
peaNbHBIX XU3HEHHBIX cUTyalusx. [IpenMeTHble pe3ynbTarsbl MPEACTABIEHBI IO
rojilaM U3y4eHUsl.

[IpeameTHbIe pe3yabTaThl OCBOEHUS yueOHOro npenmera «buonorus» B 10
KJacce 10JHKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHMA O MECTE€ W POJU OHOJOTUH B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpaA, B
NO3HAHWM  3aKOHOB  MPUPOALI M  PEIIEHWH MNpoldJieM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIA/IE POCCUHUCKUX M 3apYOCKHBIX YUEHBIX B pa3BUTHE
OMoJIOTHY;

BJIQJICHHE CHUCTEeMOM OMOJOTMYECKMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJArammme OUOJIOTHYecCKhe TEPMUHBI M TOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCHPOU3BEICHHUE,
HACJIEJICTBEHHOCTh, W3MEHUMBOCTb, POCT U pPa3BUTHE), OMOJOTHYECKHE TEOPHH
(xnerounas teopus T. [lIBanna, M. lIneitnena, P. BupxoBa, XxpoMocoMHast TeOpus
HacnenactBeHHocT T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KyIbTYPHBIX PACTEHUIN), 3aKOHBI (€IUHO00pa3us
NOTOMKOB TEPBOT0 MOKOJIEHUS, PACIUEIUICHUSI, YUCTOTHl TaMeT, HE3aBUCUMOIO
HacienoBanuss ['. MeHnens, TOMOJIOTMYECKHMX PSAIOB B  HACJIEACTBEHHOM
u3menunBoctyu H. Y. BaBuiioBa), npuHIMIBI (KOMIIIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOI'O TIO3HAHMS, HCIOJb3YEMbIX B
OMOJIOTHYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB (ONHCAHHE, W3MEpPEHHUE,
HaOJI0ICHHE, DKCTICPUMEHT);

YMEHUE BBLACIATH CYLIECTBEHHBIE MPU3HAKNA: BUPYCOB, KIETOK MPOKAPUOT U
9YKapuoT, OJHOKIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pAaCTEHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM
OpraHOB PACTEHUM, >XUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACATEIbHOCTH,



MPOTEKAIONTUX B OPTaHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHUYECKHUX
MPOIIECCOB: OOMEHa BelecTB (MeTabou3M), MPEeBpaICHUsT SHEPIUHU, OpOKEHUS,
aBTOTPO(HOIO U rerepoTpodHOrO TUIIOB MUTAHMS, (OTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, MEH03a, TaMeTOTeHe3a, IMOPHUOTeHe3a, MOCTAIMOPUOHAIBLHOTO PAa3BUTHSI,
pa3MHOXEHUS,  WHAWUBUIAYaILHOTO  Pa3BUTHUs ~ OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBUS TEHOB, TE€TEPO3UCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIIMBATh B3aUMOCBSI3M MEKIy OpPraHOMAAMH KICTKH M HUX
GYyHKIUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEW W HMX (QYHKIHSIMH, MEXIY
OopraHaMM M CHUCTEMaMH OpPraHOB y pAacCTEHUM, XUBOTHBIX M YeJIOBEKa M HX
GYyHKUUSIMH, MEXKIY CHUCTEMaMH OpPraHOB M UX (QYHKUUAMH, MEXAY 3Taramu
oOMeHa BEIIEeCTB, dTallaMy KJIETOYHOTO ITUKJIA U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
dTanamMu 3MOPHUOHATBHOTO PA3BUTHS, TEHOTUNIOM M (peHoTUroM, GEeHOTHUIIOM U
dbakTopamu cpeabl 0OUTaHuUS,

YMEHHUE BBISBIIATH OTIUYUTCIIBHBIC TPU3HAKH XKUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapPTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JJI JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIII;

yMEHHUE peniaTh OMOJIOTHYECKHE 3a]]a4M, BBISBIISATH MPUINHHO-CIICACTBEHHBIC
CBSI3U MGy UCCIEAYEMBIMU OMOJIOTHYECKUMU MTPOIIECCAMH U SIBJICHUSMH, J€1aTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUU TIOJIYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBITMOJHATH JIA0OPATOpPHBIE W MPAKTHUECKHE PadOThI, COOJIIONATH
nmpaBuia npu pabote ¢ y4eOHBIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTATh THIIOTE3Bl, MPOBEPATH HX IKCIECPUMEHTATHHBIMH
cpenctBamu, (HOpPMYIUPYS Iedb HCCIACAOBAHMS, aHAIM3WPOBATh ITOTYUYCHHBIC
pe3ynbTaThl U JENaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B Y4eOHO-UCCIIENOBATENLCKONW paboTe 1o OuoJIorHH,
HKOJIOTUM W MEJUIIUHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJUYHO  TIPEACTABIATH  IOJMYYEHHBIE  PE3YJbTaThl HA  YYCHHUYECKHUX
KOH(EepEeHLIMSIX;

YMEHUE OIICHWBATh JTHYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obOnacTv OMOJIOTUH U METUITMHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOE OIJIOIOTBOPEHHE,
HaIpaBJIeHHOE U3MEHEHNE TeHOMA U CO3/JaHNE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyayuied mnpodeccHoHaIbHOM
JEATEeIIbBHOCTH B 00JIaCTH OMOJIOTUHU, MEIUIIMHBI, OMOTEXHOJIOTHUU, BETEPUHAPUH,
CEJIBCKOTO XO3SIMCTBA, MUIIEBONW MPOMBIIUIEHHOCTH, YIIIYOJISITh MMO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOIIEH podeccun u
MPOJIOJDKEHHE  OMOJIOTUYECKOTOo  00pa3oBaHHMs B OpPraHM3aIUsAX  CPEIHEro
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.



[IpeameTHbIe pe3ynbTaThl OCBOEHUSI yueOHOro npeamera «buonorus» B 11
Kacce N0JKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHMM O MECTe€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KApTUHBI MHpA, B IO3HAHUM 3aKOHOB MPHUPOJbl W PEIICHUU IKOJIOTMYECKUX
npoOjeM 4YejoBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PpalMOHAIBHOTO
MPUPOIOTIOIL30BaHUS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKIIAZIe POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMOM OHOJIOTMUECKMX 3HAHMM, KOTOpas BKIIOYAET
ONpENEeNeHUs] M TMOHMMAaHHME CYIIHOCTH OCHOBOIOJATaloMIMX OHOJIOTHUYECKUX
TEPMHHOB W TOHATUN (BUA, dKOcHcTeMa, Ouocdepa), OMOIOTHUECKHE TEOPUHU
(aBomtonioHHast Teopust Y. JlapBruHA, CHHTETHYECKAsT TEOPHS SBOJIOLNM), YUEHUS
(A. H. CesepuioBa — 0 nyTsix U HarpasieHusix 3Bofounu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (TeHeTHyeckoro paBHoBecusi J[k. Xapau u B. BaiinGepra,
3apoapieBoro cxoacrea K. M. bapa), mpaBuna (munumyma 1O. JluGuxa,
HKOJIOTMYECKON NHpaMUJibl SHEPTruM), rumore3bl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJaMH  HAy4yHOTO  IIO3HAHUSA,
HCIIOJIb3YEeMbIMHU B OMOJIOTUYECKUX UCCIIEAOBAHUAX KUBBIX 00BEKTOB U YKOCUCTEM
(omucaHue, U3MeEpeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOoCcOO0aMU BBISIBICHUS U
OIIEHKH aHTPOIIOTE€HHBIX U3MEHEHU B PUPOJIE;

YMEHUE BBIJICTSATh CYIIECTBEHHbIE TMPU3HAKU: BUIOB, OHOTEOIICHO30B,
AKOCHCTEM M Ouochepbl, CTAOMIM3UPYIOUIET0, ABWKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpa, AJJIONAaTPUYECKOr0 U CUMIIATPHUUECKOTO BU1000pa30BaHMUS,
BIMSHUS  JABWKYIIMX ~ CHJI  DBOJIOUMM  HAa  TeHO(MOHJ  MOMYJIAIMH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHus, YepeIOBaHMs HaAIPaBICHUI
ABOJIIOLINH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHME YyCTaHABJIMBATh B3aMMOCBS3M MEXKAY MpolleccaMy 3BOJIIOIUH,
JIBIDKYIIMMHA CUJIAMH aHTPOMOTeHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX IKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISBIATH  OTJIMYMTENIbHBIE  TPU3HAKKA  JKUBBIX  CHCTEM,
MPUCITIOCOOJICHHOCTh BHUJIOB K cpefie OOMTaHus, aOMOTHYECKUX W OHMOTHYECKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aUMOCBSI3€l  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHHUI B 3KOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHUMBOJIMKY JJIS JOKa3aTeIhCTBAa POJICTBA OPraHU3MOB Pa3HbIX
CHUCTEMaTUYECKHUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEJIbl OOUTAHUS, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOJIBI M YETIOBEUECCTBA,

YMEHHE peniaTh OMOJIOrHYeCKUe 3a/1a4H, BBISIBISATh MPUYHMHHO-CIICCTBEHHBIE
CBSI3M MEXKYy UCCIEeTyeMbIMU OMOJIOTHYECKIUMH MPOIIECCAMU U SBICHUSIMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYYCHHBIX PE3yJbTaTOB;

YMEHHE BBIMOIHITH JIA0OpATOPHBIE M TMPAKTHYECKHE pPaldOTHI, COOIIOAAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPATh WX OSKCHECPUMEHTAIHHBIMU
cpenctBaMu, (GOpMyNIHpys ILelb HCCIeIOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
PE3YNbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Yy4€OHO-HMCCIIEIOBATEILCKOW paboTe Mo OHUOJIOTHH,
DKOJIOTUU W MEJUIIMHE, MPOBOJAMMON Ha 0a3e IIKOIBHBIX HAyYHBIX OOINECTB, U
nyOJUYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yJbTaThl HA  YYCHHUYECKHUX
KOH(EpEeHIIMSIX;

YMEHHE OIICHUBATh TUIIOTE3bI M TEOPUHU O MPOUCXOKIACHUH KU3HH, YETTOBEKa
¥ YeJIOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSAX U CHOCO0aX MpeIoTBpAIICHUS
r100alIbHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BHIOOp Oymymiei mpodeccuoHaTbHOMI
JESTEILHOCTH B 00JacTH OMOJIOTHH, SKOJIOTHH, IPUPOAOTIOIB30BaHNS, MEUIIHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SICTBa, MUIIEBOU
MPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATENbHBI MHTEpPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu ©  MPOJIOJDKEHUE
OMOJIOTHYECKOTO 00pa30BaHUs B OPraHHU3AIUAX CPETHEro nMpohecCUOHAIBLHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacoB JIEKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne o/m Konrpoasnsie | IlpakTuyeckue
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI pecypest
1 buonorus xak Hayka 1
2 JKuBbIE cCUCTEMBI U UX U3YUYEHUE
3 buonorus kierkn 0.5
4 XuMH4ecKasi OpraHu3anust KICTKH 10
5 Crpoenue 1 HyHKIIMU KIETKH 8 2
6 OOMeH BelIecTB U MPEBPAIlEHUE YHEPTUH B 9 1
KJIETKE
7 Hacnencreennas nngopmanus u 9 0.5
peanuzanus e€ B KJIETKe
JKU3HEeHHEIN UK KJIIETKHA 6 1
Crpoenue 1 yHKIIMHA OPTaHU3MOB 17 1.5
10 Pa3mHOXkeHME 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'enerrka — HayKa 0 HaCJIEICTBEHHOCTHU U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 ['eneTruka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buoTtexHoNOTHs M CHHTETUYECKasi OMOJIOTHSI 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

102

13




11 KJTACC

KosaunyecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Kontpoanueie | IIpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
| 3apokeHUE U Pa3BUTHE HBOJIIOLIMOHHBIX 4
MIPEJICTABICHHUIA B OMOJIOTHH
MukposBontonus U €€ pe3ysbTaTsl 14 2
Makpo3BoTIOLHS U €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTHE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxaeHUE YeTI0BEKA — AHTPOIIOTCHES 10 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIICHUSIX
6 OpPraHU3MOB M HAJOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranu3Mebl 1 cpeia OOUTaHUS 1.5
DKOJIOTHS BUJOB Y TIOMYJISIIIANA 0.5
DKOJIOTHs COOOIIECTB. DKOIOTUYECKUE
9 12 0.5
CHCTEMBI
10 buocdepa — rmobanpHas sKocrcTeMa
11 UYenoBek U OKpyxarolas cpena
12 Pe3epBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KouTtpoJbHbie

Bcero
padoThI

IpakTHuyeckue
padoThbI

Jlara
H3YyYeHUS

DJIEeKTPOHHBbIE
nupposbIe
oOpa3zoBarte/ibHbIE

pecypcsl

Buosnorust kak KOMIUIEKCHast HayKa U KakK
4acTh COBPEMEHHOT0 00IIeCTBa

JKuBBIE CCTEMBI M MX CBOMCTBA

YPOBHeBaﬂ opraHu3anu >)KUBBIX CUCTEM

HcTopust OTKpBITUS U U3YUEHUS KIETKHU.
Knerounas teopus

MeTo1bl MOJIEKYJIIPHOU U KJIETOYHOU
ouonoruu. [IpakTuueckas padota
«M3ydyeHre METOIOB KJIIETOYHOU
6uosioruu (xpomarorpadus,
anekTpodopes, muddhepeHIraTEHOE
nentpudyruposanue, [111P)»

0.5

XUMHAYECKHUH COCTaB KJIIETKU

MuHepasbHbIE BeIeCTBa KIETKH, UX
Ouosiornyeckas poJb

OpraHu4eckue BemecTBa KIETKA —
oenku. JlaboparopHast pabota
«O0OHapyxeHHe 0EITKOB C TTIOMOIIIO
Ka4eCTBEHHBIX PEAKIIUIT»

0.5

CoiicTBa, Knaccupukanus u QyHKIUN
0enKoB




10

Oprannueckue BelecTBa KJIeTKH —
YTIIEBOBI

11

OpFaHI/I‘IeCKI/Ie BC€IICCTBA KICTKH —
JINTIUIbI

12

Hyxneunossie kucnorsl. JJHK u PHK.
Jlaboparopnas pabora «MccnenoBanue
HYKJICMHOBBIX KUCIIOT, BBIICJICHHBIX W3
KJICTOK Pa3JIMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO®. Ipyrue
nykaeo3uarpudocdarsr (HTD)

14

Cexsenuponanne [JHK. Meroast
T€HOMHKH, TPAHCKPUTITOMHUKH,
MIPOTEOMUKHU

15

Metoapl CTPYKTYPHOM OHOJIOTHN

16

Tune! knerok. [Ipokapuorndeckas KieTka

17

CtpoeHue 3yKapuoTUYECKOMN KIIETKH.
[TpakTuyeckas padora «M3ydyeHue
CBOMCTB KJICTOYHOU MEMOpaHBI»

0.5

18

IToBepXHOCTHBIN anmnapar KJIETKH

19

OnHOMEMOpaHHBIEC OPTaHOUIBI KIETKH.
[TpakTrueckas padota «3ydenne
JBYDKEHUS IIUTOTUIA3MBI B PACTUTEIBHBIX
KJIETKaX)

0.5

20

[TonyaBTOHOMHBIE OPTaHOUIbI KIETKU:
MUTOXOHIPUH, IIIacTUABL. JlabopaTopHas
pabota «VccnenoBanue mia3Monnsa u
JETINIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

0.5

21

HememOpaHHbIe OpraHOUIBI KIETKH




22

Crtpoenue u pyHKIUY siIpa

23

CpaBHUTEIIbHAS XapaKTEPUCTUKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3ydenune CTpOeHHS KIETOK Pa3InIHbIX
OpTraHU3MOB»

0.5

24

AccuMUIAIMS U TUCCUMUIISILIASL — JIBE
CTOpOHBI MeTabonu3Ma. Turmbsl ooOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaIMTUYECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHJIa3bl WIH
Karasnasbl)»

25

@epMEHTAaTUBHBIN XapaKTep PeaKLuu
KJIETOYHOTO MeTabonu3ma. Jlaboparopras
pabota «M3yueHue pepMEeHTaTUBHOTO
pacIIeruieHus NepoKCHaa BOIOPOIa B
PAaCTUTENBHBIX U JKUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpHI M OENKU-UHTHOUTOPHI

27

ABTOTpO(HBIHA THIT 0OMEHA BEIIECTB

28

dotocunTE3

29

Xemocwunres. JlaboparopHas pabota
«CpaBHeH#He mpo1ieccoB (poTocuHTE3a U
XEMOCHHTE3a)

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Bubt
opoxenus. JlaboparopHas pabora
«CpaBHeHHeE MPOIecCOB OPOKEHUS U
TBIXaHUS

31

AdpOoOHBIE OpTraHNU3MBI. DTarlbl
HHEPreTUIecKOro ooMeHa




DHeprus MeMOpaHHOTO T'paJiueHTa

32 npoTtoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakunu maTpuyHOTO CHHTE3a
TpaHckpuIIUs — MAaTPUYHBIN CUHTE3
34
PHK
35 Tpaucnanus u e€ Tansl
36 KoaupoBanue amunokucnor. Poib
pubocom B OmocuHTe3€e Oenka
37 Opranuzanus reHoMa y npoKapuoT 1
3YKapHOT
18 MonekynsipHble MEXaHU3MBbI IKCITPECCUU
T€HOB y 3YKapHOT
Bupycel — BHEKJIETOUHBIE (DOPMBI )KU3HH
39 1 oOnuraTHele mapa3uThl. [IpakTuyeckas 0.5
pabota «CoznaHue MOJENIN BUPYCa»
40 BupycHsle 3a001eBaHus YeTIOBEKa,
YKUBOTHBIX, PACTCHHI
A1 Hanorexnonoruu B Onosioruu u
MEIUIIHE
42 JKU3HEeHHEIN UK KIIETKHA
43 Marpuunsiii cuate3 JJHK
Xpomocomsl. JITaboparoprast pabota
44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOMpernaparax»
45 JlenmeHune KIeTKH — MHUTO3
46 Tumne! kinetok. Kapuokrnes v IUTOKUHES. 0.5

Jlaboparopnas padota «HaGmronenue




MHUTO3a B KJIETKaX KOHYHKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOITpENapaTax)»

47 Perynsiuus ;kM3HEHHOTO IIMKIIA KJIETOK

48 OpranusM Kak eIMHOE 1EJI0e

49 Txanu pactenuii. JlaboparopHas pabora 0.5
«M3yueHne TKaHel pacTeHUI '
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopnas pabota «/3yuenue Tkanei 0.5
KUBOTHBIX»
Opransl. CucTeMbl OpraHoB.

51 Jlaboparopunas pabora «/3yuenue 0.5
OpraHOB LIBETKOBOT'O PACTCHUSD)

52 Omnopa Tena opranu3mMoB

53 JIBr>KeHHE OpraHu3MOB

54 IIutanue opranu3MoB

55 ITuTaHue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas CUCTEMa YeIOBeKa

56 JIpIxaHue opraHu3mMoB
JIpIxaH¥e TO3BOHOYHBIX )KHBOTHBIX U

> YeJoBeKa

58 TpaHCOpT BEILIECTB Y OPTraHU3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Briaenenue y opraHusmMoB

61 3anuTa y OpraHu3MoB

62 NMMyHHas cucteMa 4esoBeka




PazgpaxuMocTs U peryisinus y

63
OpPraHu3MOB

64 ['ymopanbHas peryasuus v SHIOKpUHHAsS
CUCTEMa KUBOTHBIX U YEIIOBEKA

65 @opMBbI pa3MHOXKEHUS OPraHU3MOB

66 [TonoBoe pazMHOXkEHUE

67 Meiio3
I"ameTorenes. OOpazoBaHue U pa3BUTHE

68 MTOJIOBBIX KJIETOK. JlabopaTopHas pabora 0.5
«3yueHne CTpOeHUs TOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOTIpEnapaTax»»

69 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB
— OHTOI'€HE3

70 3akJiajika OpraHoB ¥ TKaHE! U3
3apO/IBIIIEBHIX TUCTKOB
PocT u pa3ButHe XMBOTHBIX.

i Jlaboparopnast pabota «BrisiBneHne

7 MIPU3HAKOB CXOJICTBA 3apOAbIIIEH 0.3
MO3BOHOYHBIX )KHUBOTHBIX»

Pa3zmHoOxeHUE U pa3BUTHE PACTCHU.

7 Jlaboparopnast pa6ota «CTtpoeHue 0.5
OpPraHoOB Pa3MHOKEHUS BBICILIUX '
pacTeHui»

7 WcTopusi craHOBIIEHUS U pa3BUTHS
TeHETUKH KaK HAyK1

74 OcHOBHbIE TTOHATHS U CUMBOJIBI 0.5

redaeTuku. Jlaboparopnas pabora




«Jlpo3oduia kak 00BEKT FeHETHUECKUX
HUCCIICTOBAHUIN)

3aKOHOMEPHOCTH HaCIICOBAHMSI
MPU3HAKOB. MOHOTHOpHTHOE
ckpemuBanue. [Ipaktudeckas pabora

75 " 1 0.5
N3yuenue pe3ynbraToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3ohuis"

76 [luTonornyeckre OCHOBBI |
MOHOTHOPHUIHOTO CKPEITBAHUS

77 AHanu3upyrolee CKpeIluBaHue. 1
Henonnoe nomuaupoBanue
JluruOpuHoe CKperBaHue.

73 [TpakTuueckas pabora «3ydenue ) 0.5
PE3yNbTAaTOB TUTHOPUIHOTO '
CKpEIIUBaHUS Y IPO30(DUITBD)

79 [{uTomornyeckue OCHOBBI TUTHOPUIHOTO 1
CKpEIIMBAHUS

80 CuenneHHoe HacaeqOBaHHE MPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIEICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'enoTH Kak 11eJJ0CTHASI CUCTEMA 1

24 I'eneTn4ecKuii KOHTPOJIb PA3BUTHS 1
pacTeHuH, )KUBOTHBIX U YEIIOBEKA

25 N3MeHunBOCTh NpH3HAKOB. Buibl |
H3MCHYHMBOCTHU

86 MoaudukarmoHHas U3MEHUYUBOCTD 1




87

BapuanuoHHblii psig 1 BapualioHHAs
kpuBas. JJaboparopHas padota
«MccnenoBanne 3aKOHOMEPHOCTEN
MOJIU(UKATNOHHOW U3MEHUHUBOCTH.
ITocTpoeHue BapualiuOHHOTO Psiia U
BAPUALIMOHHON KPUBOM»

0.5

88

I'enoTunu4yeckas U3AMEHYHUBOCTb.
KoMOnHaTHBHAs N3MEHYHMBOCTE

89

MyTanuoHHast U3MEHYUBOCTb.
[TpakTuyeckas padota «MyTanuu y
Ipo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. JMUTeHEeTUKa U STUT€HOMHKA

91

I'eneruka yenoseka. [IpakTuueckas
pabora «CocTaBiieHre U aHAIN3
POAOCIOBHOM

0.5

92

MeTtoasl MEAUITMHCKON T'€HETUKHA

93

3HayeHne MEIUIIMHCKON IT'€HETUKH B
HpeI[OTBpaH_IeHI/II/I H JICUCHHUHN
FeHETHYECKHX 3a00JIEBAHN YEJIOBEKA

94

OCHOBHbBIE TIOHATHS CEIEKIIHH.
Jlaboparopnas pabora «3yuenue copTos
KYJIbTYPHBIX PAaCTEHUH U ITOPOJ
JOMAIITHUX KHBOTHBIX)

0.5

95

MeTobl ceneKIIMOHHON paboThI.
Jlaboparopnas padota «3ydeHue
METO/IOB CEJIEKIIUN PACTEHUII»

0.5




JloCTHXKEHHS CeNIeKIIUA PACTEHUN U

96 KUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHUe U UCIOJIb30BaHNE |
TeHETUYECKUX PECypCOB
buoTtexHonorus Kak HayKa v OTPaciib

98 npou3BojcTBa. [IpakTiuueckas pabora 1 0.5
«M3ydenne 00beKTOB OMOTEXHOIOTUM

99 OcHOBHBIE HATIPABIICHUS] CHHTETHUECKOMN 1
ouosorun

100 XpOMOCOMHAasI M TeHHAsl MUHKEHEPUS 1

101 MenunuHcKe OMOTEXHOIOTHH 1

102 PesepBHbiii ypok. [ToBTOpenue, 1
000011IeHNEe, CHCTEMATH3AIM 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOIT'PAMME




11 KJTACC

Kouun4vecTBO 9acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Koutpoapusie | Tpaxruieckue fa[:;yqemm :)Iﬁ[()l:lI;OBaTeJILHbIe
padoThI padoThI pecypes!
1 OpomonronHas Teopust U. Jlapsuna 1
) JIBr>Ky1Me CUiIbl 3BOJIFOLMN BUIOB 110 Y. 1
HapBuny
3 Boprba 3a cymecTBoBanue, |
€CTECTBEHHBIN M UICKYCCTBEHHBIN OTOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUHU 1
HBOJIIOLIMU
5 DTanbl HBOJIIOIMOHHOTO IIpoLiecca: 1
MUKPO3BOJIIOIUS U MAKPOIBOIIOUS
6 [Tonynsiius — 3eMeHTapHas eIMHUIA 1
IBOJIIOLIUU
3aKOH T€HETUYECKOro paBHOBecHs K.
Xapnu, B. Baiin6epra. Jlaboparopnas
/ pabota «BpIsBICeHHE U3MEHYUBOCTH Y ! 05
0co0eil OHOTO BUIA»
8 DneMeHTapHbIe (PAKTOPHI IBOIOINN 1
9 Dddekt ocHoBarens. IhhexT |
OYTBUTIOUHOTO TOPJIBILIKA
10 Murpauuu. M305s11uu nOomy s iuii: 1
reorpaduueckas, Ouonoruaeckast
1 EcTecTBeHHBII 0TOOP — HANPABIISIONIUN 1
(dakTop IBONOIUH




12

[TomoBoit oT60p

13

[TpucrnocobaeHHOCTh OPraHU3MOB Kak
pe3yNbTaT MUKPOIBOIIOIIH.
JlaGopaTtophast pabota «3yueHune
apoMop$h030B U UANOATATITAUN Y
pPacTEHUN U KUBOTHBIX)

0.5

14

[Tpumeps! npucnocobsieHuit y
OpraHu3MoB: Mop(osiornieckue,
¢dusnonoruueckue, OMOXMMUIECKHE,
noBefeH4Yeckue. Jlaboparopras pabota
«[TpucnocobaeHns OpraHu3MoB 1 UX
OTHOCHTEJbHAS L1EIeCO00Pa3HOCTh

0.5

15

Bu, ero kputepuu u CTpyKTypa.
Jlaboparopnas pabora «CpaBHEHHE
BHUJIOB 110 MOP(OIOTHIECCKOMY
KPUTEPHUIO)

0.5

16

Crpykrypa Buaa

17

Bunoobpa3oBanue Kak pe3yabTar
MUKPOAIBOJIIOIIUI

18

CBs3b MUKPOABOJIIOLUY U
SIUIACMHUOJIOTINN

19

Makpoasomtouus. [Tanieontonornueckue
METO/IbI U3yUYEHHUSI IBOTIOLUU

20

Buoreorpaduueckre METOIbI U3yUEHUs
IBOJIIOLIUU

21

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(}OIOTHYECKUE METOIbI NU3YICHHUS
3BOJIIOLIUHT




MonekynsipHO-TeHETUYECKHE,

22 OMOXMMHUYECKHE K MATEMaTHIECKUE
METO/Ibl U3YUYEHUS IBOJIIOLIUN
23 OO6111e 3aKOHOMEPHOCTH IBOJTIOIIUN
4 AJlanTuBHAas paguanus.
HepaBHOMEPHOCTH TEMIIOB YBOJIIOLIUN
25 Hayunbie runoTe3sl MPOUCX 0K ACHUS
JKU3HU Ha 3emiie
%6 JloHayuyHbIe IpeICTaBICHHUS O
3apOKACHUU )KU3HU
27 OCHOBHBIE Talbl HEOPraHUYECKOMN
3BOJIIOLIUHU
28 ['unoTe3bl 3apoKaACHUS KU3HU
Wcropus 3emnu u MeToab! €€ U3yUeHUs.
29 JlaboparopHas pabota «3ydenue u 0.5
OMMUCAHUE UCKOIAEMbIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY
30 HauanbHble 3Tansl OpraHuuecKou
3BOJIIOIIUHT
31 OBOIIOLMS SYKapUOT
OCHOBHBIE 3Tarbl BOITIOLUN
0 pactutenbHoro Mupa. [Ipaktuueckas 0.5
paborta «3ydeHne ocoOeHHOCTEH ’
CTPOEHHUSI pACTEHUM PA3HBIX OTIECIOBY»
3 OCHOBHBIE ATaIbI IBOJIIOIUH KUBOTHOTO

MHpa




OBoIOLMS )KUBOTHBIX. [[pakTrueckas

34 pabota «3ydeHne ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX YKMBOTHBIX)»

35 Pa3BuTue x%u3HU Ha 3eMIIe 110 3paM U
nepuoaam

36 MaccoBble BBIMUPAHUS —
9KOJIOTMYECKHUE KPU3HUCHI TPOILLIOTO

37 CoBpeMEHHBII YKOJTOTUYECKUI KPU3UC,
€ro 0COOGHHOCTH

18 CoBpeMeHHast cucTeMa OpraHu4ecKoro
MPOLILIOTO

39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI
OpraHu3MOB

40 AHTpPOMOJIOTUSI — HayKa O YEJIOBEKE

A1 Pa3BuTue npeacraBieHuii o
MPOUCXO0XKICHUH YETIOBEKA
MecTo yenoBeka B CUCTEME
opranmueckoro mupa. JlaboparopHas

42 pabota «M3yueHue ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YeIOBEeKa, CBSI3aHHBIX
C IPSMOXOKIACHUEM

43 JIBYOKyIIIME CHITBI aHTPOIIOTeHE3a

44 CoOTHOIIICHHE OUOJIOTHYCCKUX 1
COLIMATILHBIX (DAKTOPOB B aHTPOINIOTEHE3E

45 OCHOBHBIE CTaIMM AaHTPOIIOT€HE3a

46 [Taneoreneruka u majaeoreHOMHUKa

47 DBOJIIOLIMS COBPEMEHHOTO YEIOBEKA




48

Yenoseueckue pacsl. [IpakTrudeckas
pabota «/3yueHue IKOJIOTUIECKUX
aJanTanyi 4YeJIOBEKa)

0.5

49

MeXaucIuIInHaApHBIE METO B
AHTPOMNOJIOTUU

50

3apoKaEHUE U Pa3BUTHUE IKOJIOTUU

51

Mertoasl skosoruu. JlabopaTopHast
pabora «3y4eHne MeTo10B
9KOJIOTUIECKUX MCCIICIOBAHUI

0.5

52

3HauYeHNE PKOJOTHYECKUX 3HAHUN I
JeI0BeKa

53

DKonoruyeckue GpakTopsl

54

Abuotnyeckue aktopsl. CBET Kak
sKoJornueckuii paktop. JlaboparopHas
pabota «BplIsiBIIeHHE TPUCTTOCOOIECHUT
OpTraHrU3MOB K BIIUSHUIO CBETA»

0.5

55

AbuoTtndeckue Gaktopsl. TemmepaTypa
KaK dKOJOTHYECKUN (paKTop.
Jlaboparopnas pabota «BeisBrieHHe
pUCNoco0IeHNU OPraHU3MOB K
BIIMSTHUAIO TEMITEPATYPhI»

0.5

56

AbuoTtudeckue GakTopsl. BmaxxHoCTh
KaK AKOJOTHYECKUN (paKTop.
JlaboparopHas paboTa « AHATOMUYECKHE
0COOEHHOCTH pacTeHUH U3 pa3HbIX MECT
oOuTaHus»

0.5

57

Cpenbl 0OuTaHMsI OPraHU3MOB

58

buosornueckue puTmsl




59 JKuznennbie popMbI OpraHu3MoOB

60 Buotnueckue pakTopsl
3HaueHne OMOTUYECKUX B3aNMOIENCTBAI

61 JUISL CYILIECTBOBAHUS OPraHU3MOB B CPEJIE
oOuTaHus

& DKOJIOTUYECKHE XapaKTEPUCTUKU
MOMYJISIITUI
OcCHOBHbIE MTOKa3aTEeIH MOMYJISIUU:

63 YUCIIEHHOCTb, IJIOTHOCTh, BO3pacTHAs U
M0JIOBAsI CTPYKTYpa
OcCHOBHbBIE TIOKA3aTENU MOMYJISNN:

64 POKIaeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAIIUU

65 DKOJI0rHYecKas CTpyKTypa NomyJIsiiun

66 JlvHamMuKa nomyJssiiuu U €€ peryJssiuus

67 Kpussie pocta yucieHHOCTH TOMYJISIIUH.
KpuBbie BbIKHBaHUS
DKoJoruyeckas HUIIA BU/A.

68 JlaGopaTtopHnas pabota 0.5
«[IpucrocobneHus CeMsiH pacTeHHH K ’
paccesieHuIo»

69 Bun xak cucrema nomymnsiuui

70 3aKOHOMEPHOCTH MOBEICHUS U MUT AUl
YKUBOTHBIX

71 Co00111eCcTBO OpraHU3MOB — OHMOIIEHO3

72 DKocucrema Kak OTKpbITas CUCTEMA

7 KpyroBopoT BelecTB U NOTOK SHEPTUU B

OKOCHUCTEMEC




74

OCHOBHBIC TTOKA3aTEIN SKOCUCTEMEBI

75 DKOJIOTNYECKHE MTUPAMUJIbI

76 N3meHenuns cooOIIecTB — CYKIIECCHH
[IpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI

77 03€ep U peK. DKOCUCTEMBI MOpEH U
OKEaHOB

73 [IpupoaHbIe SKOCUCTEMBI. DKOCHUCTEMBI
TYH/JIp, JIECOB, CTEMEH, MyCThIHb

79 AHTPONOTE€HHbIE IKOCUCTEMBI
Ypboakocuctemsl. [IpakTuaeckast pabora

80 «3yueHue u onrcanue 0.5
ypOOIKOCUCTEMBD
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICCTBUN OPTaHU3MOB
B 9KOCHCTEMAX
MexaHu3MBbl BO3JEHCTBUS 3arPsI3HEHUN
Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,

82 OpPTraHU3MEHHOM, MOMYJIALUOHHOM U
9KOCUCTEMHOM YPOBHSIX

3 Buocdepa — obmeruianerapHast
o0ostouka 3emiu

84 VYuenue B. . Bepnaackoro o 6uocdepe

%5 3aKOHOMEPHOCTH CYLIECTBOBAHMUS
o6uochepsr

26 KpyroBopoTsl BeliecTs u
OMOreOXMMHUYECKHE IIHKITBI

%7 3oHanbHOCTH OMOCcheprl. OCHOBHBIE

OMOMBI CyIIIH




88 VYcroitunBocTh Onocdepbl

89 DKOJIOTUYECKUE KPU3HUCHI U UX TPUUUHBI

90 Bo3zaeiicTBue yenoBeka Ha 6uochepy

01 AHTpPOINOTr€HHOE BO3/ICCTBUE HA
PaCTUTEIbHBIN U dKUBOTHBIM MUD

92 OxpaHna npupozs!

93 OcCHOBHBIE TPUHIIMITHI YCTOHYUBOTO
Pa3BHUTHS YEIIOBEYECTBA U MIPUPOJIBI
PanronanbHOE TPUPOIOTOTIB30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO
pazHooOpa3us 3eMin

95 O6o00611eHne 110 TeMe «MUKPOIBOTIOLUS
" €€ pe3yabTaTh»

96 O6006menue mo reme «MaxkpoIBOJTIOIHS
U €€ pe3yabTaThD)

97 O6006menue mo reme «IIpoucxoxaeHne
Y pa3BUTHE KU3HU Ha 3eMJie»

08 O6o06menue o reme «IIpoucxoxnenue
YeJIoBeKa — AaHTPOIIOT€HE3

99 O0600menue mo Teme «IKOJIOTHS — HayKa
0 B3aUMOOTHOIIIEHUSIX OPTraHNU3MOB)

100 O6006menue o Teme «OpraHu3Mbl U
cpena oOuTaHUs»

101 O06o0061m1eHue Mo TeMe «IKOJIOTUS BUAOB U
MO YJISALIAI

102 O6006menue nmo reme «bruochepa —

rjio0ajibHasg SKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANYECKHUE MATEPHAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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