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HNOACHUTEJBHASA 3AIINCKA

[Iporpamma no yueOHOMy mnpenmery "buomorua" (manee - Ouosiorusi) Ha
ypOBHE cpeaHero oOiero oOpa3oBaHusi pa3paboraHa Ha ocHoBe DenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B Poccuiickoit deaepaunny,
OI'OC COO, Konuenuuu mnpenogaBaHusi ydyeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUH (efepalibHON padouel mporpaMMbl BOCIIUTAHUS.

VYueOubii npeamer «buonorus» yrnyonénHoro ypoBHs uzydenust (10-11
KJIACChI) SIBJSIETCS OJHUM W3 KOMIIOHEHTOB NpeAaMeTHoW obnactu «EctecTBeHHO-
HayuyHble ipeaMeThly. CommacHo nonoxenusMm GI'OC COO npodunbHbie yueOHbIC
OpeaIMeThl, H3y4yaeMble Ha YDIYOJEHHOM YpOBHE, SBISIIOTCS  CIOCOOOM
muddepenimanu  oOydyeHUsT Ha YpOBHE CpeaHero oomiero oOpa3oBaHUs U
npu3BaHbl 00ECTEYUTh NMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOLIUM, CPEIHHUM
o01MM, cpeTHUM TpodheCcCCHOHATBHBIM U BBICIIMM 00pa3oBaHueM. B To e Bpems
KOKIbIH W3 JTHUX Y4YEOHBIX TPEIMETOB JOKEH OBITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIIeHHe 00pa30oBaTeNbHbIX, BOCIHUTATEIbHBIX W Pa3BUBAIOIINX
3a/1a4y, CBSI3aHHBIX C MpodopueHTanreld o0y4arouuxcs M CTUMYIUPOBAHHEM
UHTEpeca K KOHKPETHOM 00JacTH HAayyHOTO 3HAHUS, CBSI3aHHOTO C OHMOJIOTHEH,
MEAUIIMHON, SKOJIOTHUEHN, TICUXOJIOTHEH, CIIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMy mnpeamery "buomorus" naér mpeacTtaBieHuE O
HeNMM W 3aJadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriiyOn€HHOM
ypOBHE, onpeeseT 00s3arebHoe (MHBAPUAHTHOE) MPEAMETHOE COJEP:KaHKe, ero
CTPYKTypUpOBaHHE II0 pasfeiaM U TemaM, pachpelelieHue M0 Kiaccam,
PEKOMEHIYeT TOCIIEIOBATeIbHOCTh HM3yUYCHHUS Yy4eOHOro Marepuana c y4E€Tom
MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKM Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOCHHOCTEeH oOydaronuxcs. B mporpamme 1o  Ouosioruu
peanu30BaH MPUHIUI TPEEMCTBEHHOCTH C HW3Y4YCHHEM OWOJIOTMM Ha YpPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHusi, Omarogapss 4YeMy MPOCMaTpUBAETCS
HAIPaBICHHOCTh Ha  TMOCIEAYIONIee pPa3BUTHE  OHOJOTUYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, NPEICTAaBICHUI O 310pOBOM o0pa3e JKH3HHM, Ha
BOCIIUTaHUE OEpPEe)KHOr0 OTHOIICHWS K OKpyKalomied mpupoaHor cpeae. B
nporpaMme 1Mo OWOJIOTMH TaKKe IOKa3aHbl BO3MOXHOCTU Y4eOHOro IpenmMera
«buonoruss» B peanuzanuun TpedoBaHnit PI'OC COO K MIAaHHPYEMbIM
JUYHOCTHBIM, METAlpPEAMETHBIM M MPEIMETHBIM pe3ylibTaraM OOy4eHUs U B
(GbopMUpPOBaHUM OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATENHLHON  JEATEIHHOCTH
00y4JaloIMXCsl MO OCBOCHHIO COACpKaHUS OWOJOTMYECKOro o0Opa3oBaHUs Ha
YPOBHE CpEIHETO 00111ero o0pa3oBaHuUs.



VY4eOubiii npeamer «buonorusi» Ha ypoBHE CpeIHEro oduiero oopa3oBaHUs
3aBepliaeT OuoIOTMYecKoe O00pa3oBaHME B IIKOJIE W OPUEHTUPOBAH Ha
pacmvpeHue U yriyOjaeHue 3HaHWi 0OydaroIuXcsi O KMBOM MPHUPOAE, OCHOBaX
MOJIEKYJIIPHON M KJIETOYHOM Ouonoruu, 3MOpUOIOTMM W OHOJNOTMH Pa3BUTHS,
TEHETHUKH, CEJIEKIIUU, OMOTEXHOJIOT U, BOITIOLUOHHOTO YYEHUS U SKOJIOTHH.

N3yuyenne yueOHOoro mnpeamera «buonorus» Ha YrIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO Ha TOATOTOBKY OOYYarOUIMXCA K MOCJIEAYIOEMY MOJyYEHHIO
OuoorMyeckoro  0Opa3oBaHMS B By3aX M OpraHM3alUsiX  CPEIHETo
npodeccruoHanbHoro odpazoBanus. OCHOBY €ro CoAep:KaHUs COCTaBISET CUCTEMA
OMOJOrMYEeCKUX  3HAHUW, TIOJYYEHHBIX TMpPU  HU3y4YeHUH  OOydaroIHUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3/ieJIOB OHMOJIOTMM HAa YpPOBHE OCHOBHOI'O
oOmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUS MONY4YarOT pa3BuTHe. Tak,
pacmiMpeHbl U yriyOjaeHbl OMOJOTMYECKHE 3HAHUS O PpACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3Me€ 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KHU3HH,
JIOTIOJTHUTENbHO BKJIFOUEHBI OMOJIOTUYECKUE CBEJICHUS TPUKIIAHOTO U MIOMCKOBOTO
Xapakrepa, KOTOpbleé MOXHO HMCIOJb30BaTh KaK OPUEHTHPHI ISl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takke WHTErpanus OHOIOTMYECKMX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, TOJYYEHHBIMU OOYYAIOUIUMUCS TPU U3YYECHHUH
bu3uKH, XUMUH, reorpaguu 1 MaTeMaTHUKH.

CrpykTypa mporpamMmbl 1o ydeOHOMy mipeamety "buomorums" orpaxaer
CUCTEMHO-YPOBHEBBIM M HBOJIOIMOHHBIA TMOAXOABl K H3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEPHbIC JJIS KUBBIX
CUCTEM Pa3HOTO YPOBHsI OpraHU3AIMH, IBOJIIOIMHA OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHs OHOJIOTMYECKOTO pa3HooOpasus IwiaHetel. Tak, B 10 Kiacce
U3y4YaloTCsl OCHOBBI MOJIEKYISIPHON W KJIETOYHOW OHOJIOTHH, 3MOpPHUOJIOTUU U
OMOJIOTUU PA3BUTHSA, TEHETHUKUA W CENEKIIUHU, OMOTEXHOJOTUU U CHUHTETUYECKOU
OMOJIOTHH, aKTyaJIU3UPYIOTCS 3HAHUS OOydJaromuxcst Mo OOTaHWKE, 300JIOTHH,
aHaromuu, ¢uznojoruu dYenoBeka. B 11 kmacce wu3y4yaroTcs SBONIOIMOHHOE
y4eHHUE, OCHOBBI DKOJIOTHH B Y4eHHEe 0 Onocdepe.

VYueOubiii  mpeamer  «buomorus»  mpu3BaH ~ 00E€CHEUYUTH  OCBOCHHE
oOyJaromuMucs OUOJIOTHUECKUX TEOPHI M 3aKOHOB, WJEH, MPUHIIUIIOB M MPABHII,
JIe)KAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOPa3sMH M OCOOEHHOCTAX KJIETKH, OpPTraHu3Ma, MOy,
OMOIIEHO3a, YKOCUCTEMBI, O BBIAIOIIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
WCCJICIOBAaHUSAX B OMOJIOTHH, MPUKIAIHBIX aCTeKTaX OMONOTrnYecKux 3HaHuu. [
pa3BUTUS M TOJACpXKaHHUS HHTepeca OOydaromuxcs K OHOJIOTHHM Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOTO Marepualia B COJEPHKAHUU MPOTrPaMMBbl
10 OMOJOrMU MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAHOBJIEHHUS U PA3BUTHUS



TOM WIM WHOW oOnacT OWOJOTMH, BKIIAJIOM OTEYECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELIEHUE BaKHEHIINX OMOJOTHYECKUX U SKOJIOTMYECKUX MPOOIIEM.

Lenp u3yuenus: yuebHoro npeamera «buonorus» Ha yryOa€HHOM ypOBHE —
OBJIaJIcHUE  OOy4aroUMMHUCA  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHON
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra ¢ MNpPUOOpPETEeHHE YMEHMI
MCIIOJIb30BaTh 3TH 3HAHUA B (POPMUPOBAHUM HMHTEpEca K ONpeneneéHHoM obiacTu
npo(ecCUOHANBHON AESTENbHOCTH, CBA3aHHOW C OWOJOruMed, Uiu K BbIOOPY
y4eOHOT0 3aBEJICHUS IJIs MPOIOKEHHS OMOJIOrMYeCKOTO 00pa3oBaHUsI.

JlocTkeHne uenu  u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yri1yOJIEHHOM YpOBHE 00€CIIeUnBAETCs PEIICHUEM CIEAYIOUIUX 3a1ay:

OCBOEHHME OOYYAIOIIMMHCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOrMYEeCKUX TEOPHSIX, KOHLEMNIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
IpaBWJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpPA; O
CTPOCHHUHU, MHOTrooOpa3uM M OCOOCHHOCTSX OMOJOTMYECKUX CHUCTeM (KJIEeTKa,
OpraHu3M, MOMYJSIMs, BUJl, OMOTreo1eHo03, Onocdepa); 0 BHIIAIOLIUXCS OTKPHITHIX
Y COBPEMEHHBIX HCCIICOBAHUSAX B OUOJIOTHY;

O3HAKOMJICHHE OOYYaromIMXCS C METOAAMHM TMO3HAHUS >KUBOW TMPUPOIBI:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OWOJIOTMYECKUX HayK (MOJEKYJISIpHOU H
KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUU U OMOJIOTUN PA3BUTHSI, TEHETUKU U CEJICKIUH,
OMOTEXHOJOTUM W CHUHTETUYECKOM OWOJOrMH, TAJCOHTONOTUH, DKOJIOTHH);
METOJaMHU CaMOCTOATENILHOTO TMPOBEIECHUS OHMOJOTMYECKUX UCCIIEeI0OBaHUN B
naboparopui W B mOpupoie (HaOMoAeHWE, U3MEpPEHHUe, OIKCIIEPUMEHT,
MOJICITUPOBAHUE);

OBNIaJIcHUE OOyYalOIUMHCS  yYMEHHMSIMHU: CaMOCTOSITEIBHO  HAXOIWTh,
aHAJIM3UPOBATh U HCIIOJIIb30BaTh OWOJIIOTHYECKYI0 WH(GOPMAIIHMIO; IOJIh30BATHCS
OMOJIOTHYECKON TEPMHHOJIOTHEH W CHMBOJIMKOHN; YCTaHaBIMBATh CBS3b MEXKIY
pa3BUTHEM OHWOJIIOTMM W COLUAIBHO-DPKOHOMHUYECKHUMHU U  JKOJIOTHYECKUMHU
npobjieMaMu 4YeIOBEYECTBA; OLIEHUBATh TMOCJIEACTBUS CBOCH JEATEIBHOCTH 10
OTHOILIEHUIO K OKpY)Kalollleld NPUPOAHON cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBI0  OKPY)KAIOIIUX  JIIOACH; OOOCHOBBIBaTH W COOJIOAATh  MEPHI
npodunakTHKku MHGEKITMOHHBIX 3a00J€BaHUM, TIPaBUia MOBEACHUS B MPUPOIE U
obecrieueHnsi 6€30MaCHOCTA COOCTBEHHOM >KH3HEACATEIIBHOCTA B YPE3BBIUANHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOICHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHBIE Hay4HbIE OTKPBITUS B 00JIaCTH OMOJIOTUH;

pa3BuTHE Y O0YYaIOUINXCSl MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOIECCE 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPHITUAMH U COBPEMEHHBIMU
UCCIIEZIOBaHUSMU B OWOJIOTHH, peIIaeMbIMU €10 MpoOJIeMaMU, METOAOJOTHen
OMOJIOTUYECKOTO UCCIIETOBAHMS, IPOBEACHUS SKCIIEPUMEHTAIbHBIX UCCIEI0BaHUH,



pelieHus: OMONIOTUYECKUX 3a/iad, MOICIMPOBAHUS OWOJOTHYECKUX OOBEKTOB M
MPOLIECCOB;

BOCTIMUTaHHUE y OOYYaIOIIUXCsl IEHHOCTHOTO OTHOIICHHS K JKMBOW MPUPOJC B
IIEJIOM U K OTAETBHBIM €€ 00BheKTaM M SBICHHUSIM; (POPMUPOBAHUE IKOIOTUIECKOH,
TeHETUYECKON TPAaMOTHOCTH, O0IIeH KyIbTyphl IOBEACHUS B IPUPOJIC; UHTETPALIIH
€CTECTBEHHO-HAy4YHbIX 3HAHUM;

npuobpeTeHne  OOydYaloUUMHUCS  KOMIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJONONB30BaHUN (COONIIOICHHE TIpaBUJI TOBEACHUS B MPHUPOJIE, OXPaHbI
BUJIOB, dKOCHUCTEM, OMOCchephl), COXpaHEHUU COOCTBEHHOIO 3/10POBbsSI U 3/JOPOBbSA
OKpYyXKawmux JroAed  (coOmroneHuss Mep nOpodUIakTUKU — 3a00JeBaHUM,
oOecrnieueHne O€30MACHOCTH KHU3HEACATEIPHOCTH B YPE3BBIYAMHBIX CHUTYAIUSIX
NPUPOAHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOIOTUYECKUX 3HAHUI U YMEHUI B TOBCETHEBHOM JKU3HH,

CO3laHWEe  YCJIOBHWA  JUIS  OCO3HAHHOTO  BBIOOpa  OOYYaAIOITMMHUCS
VHIUBUIYATbHOU oOpa3oBarebHON TPAEKTOPHUH, CIOCOOCTBYFOITIEH
MOCTIENAYIONEMY MPO(EeCCHOHATBPHOMY CaMOONPECIICHHI0, B COOTBETCTBUH C
WHIVNBUAYaJTbHBIMU HHTEPECAMU U TIOTPEOHOCTSIMH PETHOHA.

OO61iee 4ncno 4acoB, OTBEACHHBIX HA M3y4YeHUE OMOJIOTUU HA YIITyOJIEeHHOM
ypOBHE cpenHero obmiero obpasopanusi, cocrapisier 204 gaca: B 10 kiacce — 102
gaca (3 gaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B Hezeo).

OT60p opraHuU3alMOHHBIX (DOPM, METOAOB M CPEACTB OOydYCHHS OWUOJIOTHU
OCYHIIECTBISIETCS C y4€TOM CHenu(pUKH ero COAEp>KaHWsS U HaIPaBICHHOCTH Ha
NPONOJDKEHHE  OWOJIOTMYECKOro  00pa3oBaHHMS B OpraHU3alUSgX  CPEIHEro
podeCCHOHAIBHOTO M BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCTIOBUEM MPU O0YYEHUU OUOJIOTHH Ha YIITyOJIEHHOM YPOBHE
ABIISIETCS TIPOBEJCHUE JTA0OPATOPHBIX M MpakTUdeckux pador. Takke yuacTtue
00ydJaronuxcsi B BBITIOJIHCHUU TMPOCKTHBIX M y4E€OHO-HUCCIEI0BATEIILCKUX PadoT,
TEMaTuka KOTOPBIX OINpEAENseTCs y4YyuTeleM Ha OCHOBE  HMEIOIIMXCS
MaTepUabHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBU.



COAEPKAHUE OBYYEHUA
10 KVIACC

ConepxaHue TpOrpaMMBbl, BBIICICHHOE KYpCU80OM, HE BXOJUT B IMPOBEPKY
rocyaapcTBeHHou utoropoii arrectanuu (['MA).

Tema 1. buosnorusi Kak Hayka

CoBpemeHHasi OMOJIOTHSI — KOMILUIEKCHasi Hayka. KpaTkass uctopusi pa3BUTHS
Ouonmoruu.  buonornueckue  HaykKM W HU3y4yaeMble ~HUMHU  NPOOJIEMBI.
dOyHAaMEHTaJIbHbIE, TPUKIAAHbIE W TMOUCKOBBIE HAy4YHBIE MWCCJIEAOBaHUS B
OMOJIOTHH.

3HaueHue Ouosnioruu B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kapTuHbl Mupa. Ilpodeccun, cBsizanHbie ¢ OuWojorueil. 3HaueHHe OWOJIOTHUU B
MPAKTUYECKOW JICSITEIbHOCTH YEJIOBEKA: MEAUIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIICHHOCTH, OXpaHe MPUPOJBI.

JdeMoHcTpanuu

[Toprpersi: Apuctorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I. Mennens, B. U. Bepuanckuii, U. I1. [Tagnos, U. 1. Meunukos, H. U.
Basunog, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabnumpl u cxembl: «CBsi3b OMOJOTMU C JPYrUMHU Haykammy», «Cucrema
OMOJIOTHYECKUX HAYK).

Tema 2. ’KuBble cicTeMbl M UX M3y4YeHHUE

XKupble cuctemMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX
CUCTEM: €IUHCTBO XUMHUYECKOTO COCTaBa, JAUCKPETHOCTb U LEIOCTHOCT,
CIOXHOCTh M YHOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTraHU3aLMS,
CaMOBOCHPOU3BEAECHUE, PA3IPaAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3alMu >KUBBIX CHUCTEM: MOJIEKYJSIDHBIM, KJIETOYHBIM,
TKAHEBBIM, OpTraHU3MEHHBIM, MOIMYJIAIMOHHO-BUIOBOM, PKOCHUCTEMHBIN
(bnoreonieHoTHUeCcKHii), OmochepHbiid. [Iporeccrl, NPOUCXOAANINE B KUBBIX
cuctemax. OCHOBHbIE TpH3HAKH JXHUBOTO. JKM3HB Kak Qopma CyIecTBOBaHUS
Marepun. Hayku, nu3ydaronue >kMBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3aLINH.

N3ydenune xuBbIX cucteM. MeToabl Ouonornyeckoil Hayku. HaOmromenwue,
M3MEPEHHE, SKCIIEPUMEHT, cucTeMaru3anus, meraananus. [lonstue o 3aBucumon u
HE3aBUCUMOMN TmiepeMeHHOW. IInanmpoBanme oskcriepumenTta. lIloctaHoBka wu
npoBepka runore3. Hynesast runote3a. [loHsiTe BBIOOPKU M €€ JOCTOBEPHOCTD.
Pa3opoc B Owuonornueckux nAaHHbIX. OlEHKa JOCTOBEPHOCTH MOJIYyYEHHBIX
pe3ynpraToB. lIpuumHBl HUCKaXeHUs pe3ynbTaToB d3KcrepumeHrta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpan MU



TaOmumbelr 1 cxembl: «OCHOBHBIE MNPU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBA JKUBOW Marepun», «YPOBHH OpraHU3alMy KABOU
npupoasl», «CTpoeHne XWUBOTHOM KIETKW», «TKaHM JKHBOTHBIX», «CHCTEMBI
OpraHOB 4YEJIOBEYECKOTro opranusmay, «buoreonenos», «buochepar, «Metoasl
M3YYEHUS JKUBOU MPUPOABD).

O6opynoBaHue: 1abopaTopHoe 000pyI0BaHUE ISl POBEICHUS HAOIIOICHMUIA,
U3MEPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHuE pPa3IUYHBIX METONOB MpH
U3YYEHUU KUBBIX CUCTEM).

Tema 3. buosnorusi KJieTKu

Knerka — cTpykTypHO-QpyHKIMOHAIbHAs €AMHUIA >KuUBOro. Mcropus
oTkpbITUs KieTku. Padotsl P. I'yka, A. JleBenryka. Knerounas reopus (T. LLBans,
M. Hlneitnen, P. Bupxo). OCHOBHbIE MOJOKEHUS COBPEMEHHOW KIJIETOYHOM
TEOPHH.

MeToabl  MOJEKYASPHOW M KJIETOYHOM  OMONIOTHHU:  MHUKPOCKOIIHS,
xpomarorpadus, 3IeKTpodopes, METOA MEUYeHBIX aToMoB, auddepeHIranbHoe
HEHTPU(PYTUPOBaHNUE, KYIBTUBUPOBAHHE KIETOK. M3yuenue QuKkcupo8anHvlx
KJemok. DNEeKTpOHHAss MUKpockonus. Kougokanvuas mukpockonus. Bumanvhoe
(npudsicusHenHnoe) usydeHue Kiemox.

JdemMoHcTpanuu

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

Tabnumpl u cxembl: «CBETOBOM MHUKPOCKOID», «IJIEKTPOHHBIA MHUKPOCKOII»,
«HcTtopust pasBUTUSA METOJIOB MUKPOCKOTIUW.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIMpENnaparbl PacTUTEIbHBIX,
KUBOTHBIX M OaKT€pPUATIHHBIX KJIETOK.

IIpakTuyeckass padora «l3ydyeHue METOAOB KIETOYHOM OHOJIOTHH
(xpomarorpadus, smekrpodope3, auddepeHanbHOe UEeHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. XuMudeckasi oOpraHu3anusi KJIeTKU

XUMUYECKHM COCTaB KIETKH. Makpo-, MUKpPO- U YIBTPAMHKPOIIEMEHTHI.
Boga u e€ pomp Kak pacTBOpUTENSA, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOPEryasiiuyd. MUHEpalbHbIE BEIIECTBA KIIETKH, UX OHOJOrMyecKas
poib. Posib KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BeUleCTBAa KIETKH. buosornueckue mnoaumepsl. benku.
AMUHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBOW Mojekyabl. [lepBuuHas
CTpyKTypa Oejika, MNeNTHAHAas CBA3b. BTOpuYHAas, TpeTWYHAs, YETBEPTUYHAS
cTpykTypnl. Jlenatypauusi. CpoiictBa OenkoB. Kiaccudukaruss — Oeiakos.
buonoruueckue QpyHkuuu 0eiakoB. [lpuonsi.



Yrnesonsl. MoHOCaxapuIbl, 1UCaXapuibl, OJIMTOCAXapPUAbl U TOJIUCAXAPUIBIL.
O6mmii mnnaH cTpoeHuss U (UBHKO-XMMHYECKHE CBOMCTBAa  YIJIEBOJOB.
buonornueckue pyHKINH YIIEeBOJOB.

Jlununel. I'uappodunbHO-ruapododHbIe cBoMicTBa. Kitaccuukanus JTUnuoB.
Tpurnmuuepunsl, Qocdonunuasl, BOCKH, CcTepouibl. buonormyeckue QyHKIUM
munuaoB. O0ume cBoiicTBa OMOIOrMYECKUX MEMOPAH — TEKY4EeCTh, CHOCOOHOCTBH K
CaMO3aMbIKaHHIO, TOJYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK um PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunuun xommiementapHoctu. IlpaBuno Yapradoda. Crpykrypa
JIHK — nBoiinas cniupans. Mectonaxoxaenue u Ouonornyeckue ¢pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenue momnekynsl AT®. Makpospruueckue cBsi3u B MoJekyne ATO.
buonoruueckue ¢pynkiuu ATD. BoccTaHOBIEHHbIE TEPEHOCUUKH, UX (PYHKIIUA B
knetke. Jpyeue wykneozuompugocghamovr (HT®). CexBenupopanue JIHK.
Memoowi eenomuku, mpancKpunmomMuky, NPOMeoMUKU.

CrpykTypHasi OUOJIOTHS: OMOXMMHUYECKHE U OMO(U3NYECKUE HCCIIETOBAHUS
cocTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoinekyn. Mooenuposanue
CcmpyKmypsl U QQyHKYull 6UOMONEKYl U ux Komniekcos. Komnvromepnolii ousain u
Op2aHUYeCcKUll CUHme3 OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHcTpanuu

[Toprpetsr: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. ®panknun, O.
Comrep, C. IIpy3unep.

Huarpammel:  «Pacnpenenenre XMMHYECKHX JJIEMEHTOB B  HEXUBOU
npupozae», «PacnpeneneHre XuMHUUECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabnumper u cxembl: «llepuoguyeckas Tabnuila XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MoJeKylbl BOIbI», «BemecTBa B cocTaBe OpraHu3MoBy», «CTpoeHue
MoJieKynbl  Oenka», «CTpyKTyphl O€lIKOBOM MOJEKYNbl», «CTpoeHHE MOJIEKYT
yrieBonoB», «CTpoeHHe MOJeKyl JunuaoBy», «HyKIEHHOBBIE KHUCIOTHD,
«Ctpoenue Monekyasl ATD».

O6opynoBaHue: XuMUYeCKas mocyaa u 000pyI0BaHHE.

JlaboparopHasi padora «OOHapyx)eHHE OCITKOB ¢ TTOMOIIBIO Ka4eCTBECHHBIX
peaKkuuii.

JlabopaTopHas padora «VccienoBanre HyKJIIEMHOBBIX KUCJIOT, BBIACICHHBIX
U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOBY.

Tema 5. CTtpoenne u (PyHKIIUN KJIETKH

Tumbel KJIETOK: JyKapuoTHYecKass U MpokapuoTuyeckas. CTpyKTypHO-
(byHKIIMOHAIbHBIE 00pPa30BaHUS KIICTKH.



CrpoeHue mpokapuoTuyeckon kieTku. KierouHnasi cTeHka OakTepuil U apXxeu.
Oco0eHHOCTH CTpOEHUsI TeTepOoTPO(GHONM M aBTOTPO(PHON MNPOKAPHUOTUYECKHUX
KJIETOK. MeCTO U poiib NPOKapuoT B OMOLEHO3aX.

Crpoenue U (YHKIMOHUPOBAaHUE AYKapUOTHYECKOU KJIETKH.
[Inazmatnueckass wMemOpana (mnasManemMma). CTpykTypa — IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEIIECTB yepe3 IIa3MaTHYeCKyl0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), akTUBHbIA (NEPBUYHBIA U BTOPUYHBIN
akTuBHbIM TpaHcnoptT). [lomymponumaemocts MemOpanbl. Pabora HaTpwmii-
KaJMEBOT0 HAcocCa. DHAOUMUTO3: MUHOIMTO3, (harouuTo3. Dk301uTo3. Kietounas
creHka. CTpyKTypa v QyHKIMH KIETOYHOU CTEHKHU pacTEeHUH, TPUOOB.

Hutommazma. Luto3ons. [lutockenet. J[BuxkeHue mutomniaasmMbl. OpraHoOUAbI
kieTkd. OgHoMeMOpaHHbIe OPraHoOU bl KIETKH: 3HA0IIa3Marndeckas cetb (I11C),
annapar [oabmKH, JM30COMBI, HX CTpoeHue U (QyHKuUMH. B3auMocBs3b
OHOMEMOpaHHBIX OpPraHOMAOB KIEeTKH. CTpOoeHHEe TpaHyIsSPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6erxkos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuii  (arpaHyispHBI)  SHIOIIIA3MATUYECKUIM
petukynayM. CekpetopHas ¢yHkius anmnapara [onbxu. Moouguxkayus 6enxkos 6
annapame [onvoxcu. Copmuposka 6enrkoé 6 annapame Ionvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyonn pacTutenbHbIX KiIeToK. KineTounsiil cok. Typrop.

[lonyaBTOHOMHBIE =~ OpraHOMABl  KJIETKU:  MHUTOXOHAPHUM,  IUIACTHIBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenrie u (PyHKIIMM MUTOXOHAPUM W TutacTuid. llepBuuHbie,
BTOPUYHBIC U CIIOKHBIE MIACTUABI (POTOCUHTEZUPYIOMINX FYKAPHOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIUX PACTCHUU.

HememOpannbie opranonapl kieTkd CtpoeHHe UM (YHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKH. PuGocomsr. IIpomesrcymounvie Quramenmeol.
MukpodunameHTsl. AxkmuHosble Muxkpoguiamenmuol. MBIlIEUHBIE  KIETKH.
Axmunosvle KOMNOHeHmbl HembluleyHblX KiemokK. Mukporpyoouku. KiaeTouHbrit
ueHtp. CrpoeHue W JBUKEHUE JKTYTHKOB M pecHUYEK. MUKpOTpyOOuKu
nuToriasMel.  Llentpuons. berku, accoyuupoeanuvie ¢ MUKpoguiamenmamu u
Muxkpompyboukamu. Momophvie 6enxu.

Anpo. O6onouka sapa, XpOMaTHH, KapuoIuiasma, SAPbILIKHA, UX CTPOEHUE U
byakmuu. SAnepHpiii  OenkoBBIM MaTpuKC. [IpoCTpaHCTBEHHOE paCIOIIOKEHUE
XpoMocoM B uHTepdasHOM sape. Iyxpomamun u eemepoxpomamur. benku
XpOMaTUHA — THUCTOHBL. Jlumamuxa si0epHoll o6onouxku 6 mumose. Aoephbiil
Mpaucnopm.

Kiterounsle BkmroueHHs. CpaBHHUTENbHAS XAPAKTEPUCTUKA KIETOK 3YKAPUOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOMN).

JdemMoHcTpanuu



[Toprpersr: K.C. MepexxkoBckuii, JI. Maprynuc.

Tabmuubl U cxeMbl: «CTpoeHUE HYKApUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KiIeTKW», «CTpoeHue  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHAPUN», «Anpo», «CTpoeHre NpOKapUOTUUECKON KICTKU.

O6GopynoBaHUE: CBETOBOM MMKPOCKOI, MHKPOMpenaparbl pPacTUTENIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKkTepruaIbHbIX KIETOK.

JlabopaTropnass pabora «l3ydyeHue CTpPOCHUSA KIETOK Pa3JIUUYHBIX
OpraHU3MOBY.

IIpakTnuyeckas padora «/3yueHrue CBONCTB KJIETOYHOM MEMOpaHBI.

Jlaboparopnasi paGora «VcciemoBanue IUIa3MoNKM3a M JICTUIa3MOJIU3a B
PaCTUTETbHBIX KIETKAX).

IIpakTuueckass paGora  «/3yueHue  JABMXKEHUS  LUTOIJIA3Mbl B
PaCTUTETBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB U NpeBpPalllcHUE YJHEPTUH B KJIETKe

ACCUMMIIAIINS ¥ JUCCUMMIIALINS — IBE€ CTOPOHBI MeTaboau3ma. Tumnbl oOMeHa
BEIIECTB: aBTOTPOGHBIA M TeTepoTpOdHBINA. YYacTHE KHUCIOpoaa B OOMEHHBIX
mpolieccax. JHEpreTuueckoe obecrnedueHue KieTKu: mpesBpaiieHue ATD B
oOMeHHBIX Tporeccax. {DOepMEHTATUBHBIM XapakTep peakluil KJIECTOYHOTO
metabonuzMa. DepMeHTh, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JICUCTBHS.
Kodepmentsl. OTinnuns ¢pepMEHTOB OT HEOPraHMYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPhl U OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakIuii OT pa3InYHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYecKuX BemiecTB B KieTke. doTtocunres.
Anoxcueennsiti U oxcueenHvlll gomocunmes y baxkmepuu. Ceemocodbuparowjue
nUeMeHmbl U NUSMEeHMbl PeakyuonHo2o yenmpa. Polb XJIOpOIIacTOB B MPOIECCe
dbotocunTe3a. CBeroBast U TeMHoOBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIponykTuBHOCTh (hOTOCHMHTE3a. BiusHue pa3imuuHbIX (PaKTOpOB
Ha CKOpOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XEMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHUHTETHUKOB:
HUTpUPUIUPYIOIIHNE OaKTePUH, >KEIE300aKTepUH, CEpPOOAKTEPHH, BOIOPOTHBIC
OakTepun. 3HAUCHNE XEMOCHHTE3a.

AnaspoOHbie opranu3mbl. Buasl Opokenusi. [IpogykTsl OpoxeHHS W UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOIOTUH M BO30yIUTENH OOJIe3HEH.

AdpobHBIE OpraHU3MBbl. Oranbl SHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbIN 3TaM. [ THMKOIN3 — OECKUCTIOPOIHOE PACIICTIIICHNE TITFOKO3HI.

buonornueckoe okucieHue, WIA KIETOYHOE AbIXaHUe. Ponb MUTOXOHIpHI B
npoiieccax Ouosoruueckoro okucienus. Luknuueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanune. OHepeus membpanno2o 2paduenma npomonos. Cunmes



AT®: paboma npomonnoi AT®-cunmaszwl. llpeumyiecTBa a’poOHOTO MYTH
oOMeHa BelecTB nepes aHa3poOHbIM. D(PHEKTUBHOCTH SHEPTETUIECKOTO 0OMEHa.

JdeMoHcTpan U

Iloprpersr: k. IIpuctom, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Onrensrapar, [I. Mutuenn, I A. 3aBap3uH.

Tabnuupl u cxembl: «DOTOCUHTE3», «DHEPreTUUECKUd 0OMeH», «bruocunTes
oenkay, «CtpoeHue gpepMeHTa, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHWE Jisi MPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEapaToB.

JlaGopaTropnass  padora  «l3yueHHe  KaTaJIUTUYECKOW  AKTUBHOCTH
dbepmMeHTOB (Ha TpUMeEpe aMUJIa3bl WK KaTaaasbl)y.

Jlaboparopnasi paGora «l3ydyenue QepMEHTATHBHOTO pacHICIIICHUS
MEPOKCHUIA BOIOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KIICTKAX.

Jlaboparopnasi paGora «CpaBHeHue nmporeccoB (QOTOoCHHTE3a H
XEMOCHUHTE3a».

JlaboparopHnasi padora «CpaBHeHHE MTPOIECCOB OPOXKCHUS U ABIXaHUS.

Tema 7. HaciiencrseHnast vHpopmMauus v peaju3anus e€ B KJIeTKe

Peakiiuu marpuyHoro cuures3a. [IpyHIMIT KOMIUIEMEHTAPHOCTU B PEAKIIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacineAcTBeHHOW MHpopManmu. [eHeTnueckuit
KO, €ro cBoucTBa. TpaHckpunuuss — Marpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPHUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAJIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ 3tanbl. Ydactue TpancnoptHeix PHK B 6nocunTtese 6enka.
VYenoBuss Ouocunrte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
OonocuHTe3e Oernka.

Cospemennvle npedcmasnenus o cmpoenuu 2enog. OpraHuzalus TeHoMa Y
IPOKapHOT U AYKApUOT. Perynsdius akTUBHOCTH T'€HOB y MNpOKapuoT. ['mmoresa
ornepona (®. XKaxob, XK. Mano). Monexynapuvie mexanuzmvl SKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 peeyrayuu pabomul cenos. Perynamuss 0OMEeHHBIX
MPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekneTounbie (GOpMBI )KH3HU U 00NMUratHeie mapasuTsl. CTpoeHue
MPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHblll YUK
JIHK-cooepoicawux  eupycos, PHK-cooepoicawux eupycos, 6axkmepuogpazcos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a0o1eBaHus uenoBeKa, kUBOTHBIX, pacTteHui. CIIN, COVID-
19, couunanbHble 1 MEIULIMHCKHE MTPOOIEMBI.

buoungpopmamuxa: unmeepayus u aunanuz oonvuiux maccugos («bigdata»)
CmMpYKmypHuIx buono2udeckux oaunvix. Hanomexnonoeuu ¢ buonozuu u meouyume.
IIpoepammupyemvie gpynxyuu 6enkos. Cnocobvt 00CmasKu 1eKapcms.



JdeMoHcTpanuu

IToprpersr: H. K. Konbuos, /. . UBanoBCKHIA.

TaOnunpbl n cxembl: «buocunres Oenka», «l'eHetnueckuit koa», «Bupycb»,
«bakrepuodarn».

IIpakTnuyeckas padora «Co3gaHue MOAEIHN BUPYCA.

Tema 8. ZKM3HeHHBI IMKJ KJIETKH

Knerounslii nmkn, ero mnepuoiasl u perymsuus. Hurtepdaza um Mutos.
Oco0eHHOCTH TpOIIeCCOB, MpoTeKaromux B uHTepdaze. IlogroroBka KieTku K
nenenuto.  IIpecuHreTnueckuii  (MOCTMUTOTHUYECKHI), CHHTETUYECKUM U
NOCTCUHTETHYECKUU (IPEMUTOTUUECKUIA ) TEPUOABI UHTEP(A3bI.

Marpuunsiii cunte3 JIHK — perumkanwms. Ipunnunsr penmmkanuun JIHK:
KOMIUIEMEHTAPHOCTh,  NOJIYKOHCEPBAaTUBHBIM  CHUHTE3, AaHTUIAPAJUIEIBHOCTD.
Mexanuzm permukanuu JITHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u

TenoMepasa. XpPOMOCOMHBIM HA0Op KJIETKM — KapuoTun. JUmiouaHsli u
raiionaHbId  HaboOpel  XpoMmocoM. lomornoruynbsie xpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

Henenne kietkn — MuTo3. CTraguu MHUTO3a M MPOUCXOMSIIME B HHUX

npoiieccel. Tumnbl mMuTo3a. Kapuoknne3 u 1murtokuHe3. buonmorundeckoe 3HaueHHE
MUTO3a.

Perynsuusg muTOoTHUECKOro Hukna kieTku. [Iporpammupyemasi KieTodHas
rudeIb — aronTo3.

Knerounoe sanpo, XxpoMocombl, (GYyHKIIMOHAJIbHAsI Te€HOMHUKA. Mexanuzmuol
npoaugepayuu, ouggepenyuposku, cmapenus u euberu Kiemox. «lL{ugpposas
KllemKay — ououHgpopmamuyeckue Mooeiu QyHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpanuu

Tabmuubl u cxeMbl: «KW3HEHHBIH WK KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Perumkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpoOIpenaparbl: «MHUTO3 B KIETKaxX
KOpEIIIKA JIYKay.

JlaGopaTopnasn pabora «3yuenne XPOMOCOM Ha  TOTOBBIX
MHUKPOIIpEnaparaxy.

JlaGopaTopnas padora «HabmogeHne MuTo3a B KIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpEnaparax).

Tema 9. CTpoeHne u (PyHKIIUM OPTaHU3MOB

buonornueckoe pazHooOpa3zue OPraHu3MOB. OnHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOOCHHOCTH  CTPOCHHSI M JKH3HEACATEIBHOCTH  ONHOKIIETOYHBIX
opraHu3moB. bakTepuu, apxeu, OJHOKJIETOYHbIE TpUOBI, OTHOKJIETOYHBIE
BOJIOPOCIIH, ApyTrHe NpoTUCThl. KoloHMaNbHbIE OPraHU3MBI.



B3aumocBa3p yacTel MHOIOKIETOYHOIO OpraHu3Ma. TKaHHW, OpraHsl H
cuctembl opranoB. OpraHusm Kak enquHoe uenoe. ['omeocras.

Tkanum pacteHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBareibHasd,
MOKPOBHAsI, TMPOBOJSINAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOCHHS,
(YHKIMI 1 pacroyioKeHUs TKaHEe B OpraHax pacTeHHil.

TkaHW >XKMBOTHBIX W 4YeJOBEKa. THUIbI >KMBOTHBIX TKAHEH: SMHUTEIUAJIbHASA,
COeIMHUTENbHAs, MbIlIeYHasi, HepBHasA. OCOOEHHOCTU CTpOeHUs, (PyHKIUNA U
pacmonoXKeHUsl TKAHEW B OpraHax *KMUBOTHBIX U YEIIOBEKA.

Opranbl. BereraruBHble M TE€HEpATHBHbIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMbI OPTaHOB )KUBOTHBIX U YelOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3moB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX >KUBOTHBIX. Hapyxkublii M BHyTpeHHui ckenetT. CtpoeHue u
THUIIbI COCIMHEHUS] KOCTEH.

JIBrokeHue  OpraHu3MoB.  JIBM)KEHME  ONHOKJIETOYHBIX  OPraHU3MOB:
aMEOouHOE, KI'YTUKOBOE, PECHUUYHOE. [[BM)KEHHE MHOTOKIJIETOUYHBIX PACTEHUM:
TPONM3MbI M HAacTUH. JIBM)KEHHE MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIlieuHas cucteMa. Pedexc. CkeneTHbie MBIIIIIBI U UX padoTa.

[Iutanue opranu3smoB. llomiomieHue  BOXBI,  YITIEKUCIONO Tra3a W
MHUHEPAJIBHBIX BELIECTB pacTeHUsAMHU. [IuTtanue kMBOTHBIX. BHyTpumnosoctHoe u
BHYTPHUKIIETOUHOE NuuIeBapeHue. [IuTaHMe NO3BOHOUYHBIX KUBOTHBIX. OTAensl
NUIIEeBApUTEIbHOrO Tpakra. [lumeBapurenbHble xenessl. llumeBapurenbHas
CHCTEMA YeJIOBEKa.

Jlpixanue opranu3moB. Jlpixanue pacreHuit. [{pixanue sxuBoTHBIX. [{uddy3us
ra3oB uepe3 NOBEPXHOCTh KIeTKU. KoxkHoe npixanue. JlpixarenbHas MOBEPXHOCTb.
XKabepHoe u nérounoe apixaHue. J{pIxaHue MO3BOHOUHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIOLIMOHHOE  YCIOXHEHUE CTPOCHUSI JIETKUX IO3BOHOYHBIX KHUBOTHBIX.
JlpixarenpHass CHCTEMA 4YeJOBEeKa. MexaHu3M BEHTWIIUMU JETKUX Yy NTUL U
MiekonuTaomux. Perymsauus asixanus. [[prxareabHbie 00bEMBI.

TpaHCcnopT BEWIECTB Yy OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancnopt BemecTB y KUBOTHbIX. KpoBeHOocHas cucteMa W €€ Oprassl.
KpoBeHocHass cucremMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl MU KpoBb. Kpyrum kpoBooOpamieHus. IBOJIIOIMOHHBIE
YCJIOXHEHHSI CTPOEHHUSI KPOBEHOCHOUM CHUCTEMbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
CEpALA U €€ PEryJIsIIus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwiaenenwe y
KUBOTHBIX. CokpaTtutenbHble Bakyoiau. Opransl BblaenaeHusa. DPunbTpanus,
CEeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl pabOThl OPTraHOB BBIICICHMUS.
CBs13p MOJIOCTH TEJIa ¢ KPOBEHOCHOM M BBIAEIUTEIBHON cUcTEMaMu. Bblaenenue y



MO3BOHOYHBIX JKUBOTHBIX U ueinoBeka. [louku. CtpoeHune M (yHKIIMOHHPOBAHUE
He(pona. OOpa3oBaHHE MOUYHU Y YEIOBEKA.

3amuTa y OpraHM3MOB. 3alUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuili W UUCTHl MNPOCTEHIIMX. 3allMTa Yy MHOTOKJIETOYHBIX pAacTEHUH.
Kyrtukyna. Cpencrsa macCUBHOM M XMMUYECKOW 3a1IUThl. DUTOHIIUBIL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX HpPOWU3BOIHBIE.
3ammura opranuzMa ot OosnesHeil. IMmyHHasi cucteMa uenoBeka. KiieTouHbli u
IYMOPAJIbHBI UMMYHHUTET. Bpoxa¢HHBbIA M NpUOOpEeTEHHBIH creuuduueckuit
UMMYHHUTET. Teopusi KIOHaIbHO-ceneKkTuBHOro mMmyHutera (II. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Poiib BpOKIEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUIA.

Pazgpaxxumocts M peryasuMss |y OpraHusMoB. PasapaxxumocTts y
OJTHOKJIETOUYHBIX OPTraHU3MOB. TakcHUChI. Pazapa>xuMOCTh U peryisiius y pacTeHH.
PocToBble BemiecTBa U X 3HAUCHUE.

HepBuast cucrema u peduekropHas perymsiuss y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENBI. DBOIIOIMOHHOE YCIOKHEHNE CTPOEHUSI HEPBHON CUCTEMBI Y
KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pediuekc u
pednexropHas ayra. be3yciaoBHbIE U YCIOBHbBIE PEQIIEKCHI.

I'yMopanbHas peryisinus M 3HAOKPUHHAs CUCTEMa JKMUBOTHBIX M YEIIOBEKA.
JKene3pl SHAOKPMHHOW CHUCTEMBI M MX TOPMOHBL. JleHdCTBME T'OPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHON cucTteM. [umnoranamo-runodusapHas
cucTema.

JdemMoHcTpanuu

[Toprper: U. I1. [TaBnos.

Tabmumper u cxembl: «OMHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bozopocin», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX pPAaCTCHUN»,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HacekoMbIx», «Tkanu pactenuii», «KopueBble cucrteMbl», «CTpoeHHE CTEOIIsD»,
«CTpoeHrEe JUCTOBOM IUIACTHUHKW», «TKaHW KUBOTHBIX», «CKEIET 4eI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenpHas

CUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MpInieunas CUCTEMAY,
«BbigenurtenbHas cucTeMa», «IHJIOKpPUHHAs cuctemay, «CTpoeHHEe MBI,
«IMMyHUTETY, «KUI11€4HOIIOIOCTHRICY, «CxeMa  TIMTaHUA  PaCTECHHII»,

«KpoBEHOCHBIE CHUCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUIPHDY,
«Ctpoenue miaHapuu», «BHyTpeHHee cTpoeHue AoxkaeBoro 4epssi», «HepBHas
cuctema poeioy, «HepBuas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcs»,  «HepBuas  cucrema  nruny», «HepBHas — cuctema
MIekonuTarmux», «HepBHas cuctema yenoBekay, «Peduaekey.



OGopynoBaHUE: CBETOBOW MHUKPOCKOI, MHUKPOIPENaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MHKpoOMpenaparbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIMU
HACEKOMBIX, HUITIOKOXKHUX, *KUBBIE SK3EMIUISIPhl KOMHATHBIX PAcTEHUM, TepOapuu
pacTeHUil pa3HBIX OTIENOB, BJIAXHbIE IMpenaparbl KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJIJIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJET YellOBeKa,
o0opynoBaHue JJIsl IEMOHCTPAIIMK TTOYBEHHOTO U BO3YIIIHOTO MUTAHUS PACTCHUH,
pacuiernieHnus Kpaxmaa U OeJIKoB MoJl AelcTBUEeM (hepMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALUU ONBITOB 0 U3MEPECHUIO JKU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTEbHBIX IBH)KCHUH, MOJIENIA TOJIOBHOTO MO3Ta Pa3JIMUHbIX )KUBOTHBIX.

JlaGopaTopnas pabora «/3yueHue TKaHEeW pacTEHUI».

JlaGopaTopnas padora «/3yuyeHue TKaHEW JKUBOTHBIX).

JlabopaTopnasi padora «/3ydyeHre opraHoB LIBETKOBOT'O PACTEHHUSI.

Tema 10. PasMHOKeHHe U pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUS OPraHW3MOB: Oecrojoe (BKIIOUas BEreTaTUBHOE) U
nojioBoe. Buubl  O6ecmoysioro  pa3MHOXKEHHUS:  I[MOYKOBaHUE,  CHOPYIIAIMS,
dbparmeHTalys, KIOHUPOBAaHUE.

[TonoBoe pasmuHoxkeHue. IlomoBbie KieTkH, wid ramersl. Meito3. Craauu
Mmeiosa. [loBenenue xpomocom B menose. Kpoccunrosep. buonornueckuit cMpIci
MeKo03a M IOJOBOTrO mporecca. Mewo3 W €ero MeCcTo B KU3HEHHOM IUKIIE
OpraHU3MOB.

[Ipen3apoapiieBoe pazButhe. ['aMeToreHes y >KMBOTHBIX. 11070BBIE JKeEse3bl.
OO6pa3oBaHue ¥ pa3BUTHE MOJOBBLIX KIEeTOK. CriepmaroreHes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHre U AMOpUOHANIBHOE pa3BUTHE SKUBOTHBIX. CmocoObI
OILIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). OMOPHOIOTUS — HayKa
O pPa3BUTUM OPTaHU3MOB. Mopgoecenez — 00Ha u3 2nasHvlx NPoobIEM IMOPUOLIOSUU.
Konyenyuss mopghocenos u modenu mopgoceneza. Cragum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenwe. Tumbr  apobieHus.
Jlemepmunuposannoe u HedepMuHupoarnoe Opobnenue. bnacmynra, munwl
onacmyn. OCOOEHHOCTH JPOOJICHHS MIICKOMTAIOMMUX. 3apOJbIIICBbIC JTUCTKH
(ractpynsiuus). 3akiiaJka OpraHOB M TKAHEW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anMuoe
BIMSIHME YacTeil pa3BUBAIONIIETOCs 3apojibliia (3MOpHOHANIbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOEHUS KUBOTHOTO KaK  pe3ylnbrarT HepapXUUYECKUX
B3aMMOJICHCTBUN TEHOB. BimsHue Ha 5SMOpPHOHAIBHOE pa3BUTHE Pa3TUYHBIX
(aKTOpOB OKPYKAIOMIEH CPEIIBI.

Poct u pasutne xuBOTHBIX. [locTomOpuoHanbHBI mepuon. [Ipsmoe wu
HempsiMoe pa3Buthe. Pa3Butue ¢ wmeramopdo3oM Yy O€CHO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buoioruueckoe 3HaYE€HHWE MPSMOTO U HEMPSMOIo



pa3BUTHS, UX PACIPOCTPAHECHHE B OpuUpoje. Tumbl pocTa KUBOTHBIX. DakToOphl
PEryIsIUU pOCTa )XMBOTHBIX U YenoBeka. CTaauu NoCTAIMOPHUOHAIBHOTO Pa3BUTHUS
y XKUBOTHBIX U yenoBeka. [lepnoapl onTorenesa yenoBeka. CTapeHHe U CMEPTh KAk
OMOJIOTrMYEeCKHUE MPOLIECCHI.

Pa3smHoxenue u pasButue pacreHuid. ['ametodputr m cnopodut. Meiio3 B
KU3HEHHOM [MKjIe pacteHuit. OOpa3oBaHWe crmop B TMpolecce Meio3sa.
I'ameTorenes y pacrenuil. OIUIONOTBOPEHUE W Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIIOIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHU.

MexaHU3MBbI PEryISIIMM OHTOT€HE3a Y PACTEHUI U KUBOTHBIX.

JdeMoHcTpanuu

[Toprpersr: C. I'. HaBamnn, X. [1Ineman.

Tabmuupr u cxembl: «BereraruBHoe pasmHoOXeHHE», «TUIbl Oecroyoro
pa3MHOXeHusA», «Pa3zMHOXKEHHE XJIaMUIOMOHaAbD», «Pa3MHOXKEHUE OBIVIECHBD,
«Pa3mHOXeHue ruapb», «Meio3y, «XpomocoMmbl», «I'amerorene3», «CrpoeHue
ANIEKIETKH U cnepmaro3onna», «OCHOBHbIE CTaIMM OHTOTreHe3a», «lIpsmoe u
HEempsiMoe pas3Butue», «Pa3zButne Maiickoro xyka», «Pa3Buthe capaHum»,
«PazButne nasArymku», «JIBOMHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTCHUI,
«CTpoeHue ceMsiH OJHOMOJIBHBIX M JIBYAOJbHBIX pacTeHUil», «KW3HEHHBIA LUKII
MOPCKOM KamycTbl», «KU3HEHHBIN LUK MXa», « KU3HEHHBIN LIMKII IAalIOPOTHUKAY,
«GKV3HEHHBIN UK COCHBD».

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpenaparbl SMIEKISCTOK Hu
CIIEPMATO30U1I0B, MOAENb «LIUKIT pa3BUTHUS JIATYILIKN.

JlaGopaTopnas padora «/3ydyeHre CTPOEHHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbisBIEHME NPU3HAKOB CXOACTBA 3apOJbIIICH
MO3BOHOYHBIX KHUBOTHBIX).

Jlaboparopnass paGora «CTpoeHHUE OpPraHOB Pa3MHOXKEHHUS BBICIIMX
PaCTEHHIY.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJCTBEHHOCTH U H3MEHYHBOCTH
OPraHuU3MOB

Hctopus cTaHOBIEHHS U pa3BUTHS TEHETUKU Kak Hayku. Pabotsl I. Menaens,
I ne ®pusza, T. Moprana. Poinp OT€4eCTBEHHBIX YYEHBIX B Pa3BUTUH TI'€HETUKHU.
Pa6oter H. K. Konsiiosa, H. 1. BaBunora, A. H. benosepckoro, I'. /[. Kapneuenko,
10. A. ®unmunyenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUS U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJuleNibHbIE TEHbI, aJIbTEPHATUBHBIC MNPU3HAKH, JOMHHAHTHBIM M pPEIECCUBHBIMI
MIPU3HAK, TOMO3Ur0Ta, T€TEPO3UTr0Ta, YUCTAsl JTUHUSA, THOPU/IbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE =~ METOJbI ~ TEHETUKHU:  TUOPUIOJOTHUYECKHUM,  LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUM.

JdeMoHcTpanuu

Iloprpersr: I. Mennens, I. ne ®pus, T. Mopran, H. K. Komsnos, H. N.
BasuiioB, A. H. benozepckuii, I. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuubl U cxembl: «MeTobl TeHETUKNY, «CXEeMBI CKpEIIUBAHUS».

Jlaboparopnasi paGora «/lpozoduia Kak OOBEKT T'€HETUYECKUX
UCCIIEAOBAHUI».

Tema 12. 3ak0HOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. llepBblii  3akoH Mengens — 3akoH
eAMHOo00pa3us rTuOpuI0B nepBoro nokonenus. [lpasuno nomuHupoBanus. Bropoit
3akOH MeHzensa — 3aKOH paclIeIUIEHHs TNPU3HAKOB. L{MTONOrM4ecKkue OCHOBBI
MOHOTHOPHUTHOTO CKpeluBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanu3upymoluiee ckpemnBanue. [[poMexyTOUHbIN XapakTep HAcIEAOBaHUS.
Pacuienienre npu3HaKkoB MPY HETIOJTHOM JTOMUHHPOBAHUU.

JHuruOpuanoe ckpemuBanue. TpeTuil 3akoH MeHenst — 3aK0H He3aBUCUMOTO
HAcCJEAOBaHUS  IPU3HAKOB. Huronornyeckue OCHOBBI  JTUTUOPHUIHOTO
CKpEILUBaHUS.

CuermnienHoe HacienoBaHue npusHakoB. Paborel T. Moprana. CrerenHoe
HACJIEOBAaHUE TI'€HOB, HAPYLICHHWE CUCIUICHUS MEXAy TIeHaMH. XPOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'enernka nona. XpoOMOCOMHBIN MEXaHU3M ONpEETEHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIM M TeTeporameTHbl Moj. [eHeTndeckas
CTPYKTypa NOJIOBBIX XpoMocoM. HacnenoBaHne Npu3HAKOB, CLEIJICHHBIX C I1OJIOM.

['enotum kak nenocTHas cucrema. [IneroTponus — MHOKECTBEHHOE JIEHCTBUE
reHa. MHOXECTBEHHbIH aJulenu3M. B3auMozelcTBue HEaUICNIbHBIX T'€HOB.
Kommnnemenrapuocts. Onucras. [lonumepus.

['eHeTMYECKUT KOHTPOJIb PAa3BUTHUSI PACTCHUM, JKUBOTHBIX M YEJIOBEKa, a
Takke (DU3NOTOTUYECKUX TMPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (YHKITUH.
['eHeTHYeCcKMe MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3IUH
— TapasuT» U «XO3IMH — MHUKpOOMOM». [eHeTHMYecKue acmeKkThl KOHTPOJS U
M3MEHEHHSI HACIICJICTBEHHOW HH(POPMAIIUY B MIOKOJICHUSAX KIETOK M OPTaHU3MOB.

JleMoHCcTpaL UK

[Toprpertsr: I. Mennens, T. Mopras.

Tabmumer 1 cxembl: «IlepBeiii U BTopoit 3akoHbl MeHaens», «Tpetnii 3akoH
MeHnnens», «AHanu3upymollee CcKpeluBaHue», «HemonHoe pomMuHHUpOBaHUEY,
«CUeryieHHOE Haclie[JoOBaHHWE TMPU3HAKOB Yy Jpo3oduiibl», «[eHeTuka momay,



«Kapuotun denoBeka», «Kapuotun napozodwib», «Kapuotum nOTHIBD,
«MHOX€CTBECHHBIN aIenn3my, «B3auMoaencTsue reHoBy.

OGopynoBaHue: MoAenb JJsi JEMOHCTpAllUM 3aKOHOB €IuHO00pa3us
rUOpHUIOB TIEPBOrO TIOKOJICHUS W PACHICTUICHUS TPU3HAKOB, MOJACNIb JUIs
JEMOHCTpAllU¥ 3aKOHA HE3aBUCMMOTO HAcCJEAOBAaHUS NPU3HAKOB, MOJAEIb IS
JEMOHCTpAllUM CUEIJICHHOTO HACJIECIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporipemnapar: «Jpozodua.

IIpakTnueckas padora «/3yyeHue pe3ynbTaTOB  MOHOTMOPHIHOTO
CKpEIIMBaHUS Y IPO30(UIIBD».

IIpakTuueckass  paGora  «/3yueHue  pe3ynbTaroB  JUTHOPHUIHOTO
CKpEIIUBaHUS Y TIPO30(UIIBDY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoTuna u cpeabl npu  GopMHpOBaHHHM (EHOTHIIA.
N3meHunBOCTh NpU3HAKoB. KauecTBEHHBIE M KOJUYECTBEHHBIE NMPU3HAKUA. Buibl
M3MEHYMBOCTH: HEHACJISICTBCHHAs 1 HACJICICTBCHHAs.

MonudukaniionHass HU3MEHYUBOCTh. Ponb  cpeasl B (popMHUpOBAHUM
Monu(pUKaIMOHHOW M3MeHYuBOocTH. Hopma peaknmm npuszHaka. BapuanmoHHBIHM
psan u BapuanuonHass kpuBas (B. HMoranncen). CpoiicTBa MoaupUKaIMOHHON
W3MEHUYMBOCTH.

I'enorunuueckass N3MEHYMBOCTh. CBOMCTBA TEHOTUINYECKON M3MEHUYHMBOCTH.
Bunpl reHOTHIIMYECKON N3MEHYMBOCTH: KOMOWHATHUBHAS, MyTallMOHHAS.

KomOunatuBHas M3MEHYMBOCTh. Mei03 W TIOJIOBOM IIpoIlecC — OCHOBA
KOMOWHATHBHON U3MEHUYUBOCTUA. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3MaHUU
TeHETHYECKOTO Pa3HO00pa3us B Ipejiesiax OJJHOTO BHJIA.

MyTanuoHHass W3MEHYMBOCTh. BUAbl MyTanuil: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  MHAYIMPOBAHHBIE MyTalMu. SnaepHbie U
nuToIia3MaTuueckue Myrtaruu. CoMaruyeckue W TMOJIOBble MyTaluu. [IpuyuHb
BO3HMKHOBEHUsS MyTaluud. MyTareHbl W WX BIWSHHE HA OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipoliecca. 3aKOH TOMOJOTHYECKHX PsIIOB B
HacneacTtBeHHoW m3MeHunBocTy (H.M. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HaCJICJICTBEHHOCTb.

Dnueenemuxka u SNUSEHOMUKA, POb  dNUSEHEMUHECKUX Hakmopos 8
HACe008aAHUU U UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB ) OPESAHUBMOS.

JdeMoHcTpanuu

[Toprpersr: I. ne @pus, B. Noranucen, H. 1. BaBunos.

Tabmuubpr w  cxembl: «Buasl u3MmeHumBocTHY, «MomuduKarmOHHAS
W3MECHYHUBOCTHY, «KombOuHaTuBHas U3MEHYUBOCTBY, «Meitio3»,
«OnnonoTBopeHuey, «l eHeTuueckue 3a00eBaHus YeIOBeKa», « Buabpl myTanmiiy.



O6opynoBaHue: XKHBbIE M TepOapHbIe 3K3EMIUISIpPbl KOMHATHBIX PacTeHHH,
pucyHkH ((pororpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYHBOCTH.

JlaGopaTopHnas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON u3MEeH4YMBOCTU. [locTpoeHue BapuallMOHHOTO psiga U
BapUALMOHHOU KPUBOWY.

IIpakTnueckass padora «Myrtanmuun y aApo3oduisl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA Yes10BeKa

Kapuorun uenoBeka. MexayHapoaHass mporpamMma HCCIEIOBAaHUS TE€HOMA
yejgoBeKka.  Meronbl  M3y4YeHUsT ~T€HETHMKHM  4YEJIOBEKAa: T€HEaJIOTMYECKHUH,
OJIN3HEIIOBBIN, HUTOT€HETUYECKUM, MONYJIALMOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUY €CKHIA. CoBpeMeHHOE OmpeeICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOIIbIO
[T11P-ananu3a. HacnencTtBenHnble 3a00sieBaHUS YeJIOBEKa. [ €HHBIE M XpOMOCOMHBIE
0one3HH uyenoBeKa. boOJIe3HW ¢ HACIEACTBEHHOW MpPEeApacroiokKEHHOCTHIO.
3HaueHUE MEIUIIMHCKOM T€HETUKU B MPEAOTBPAILCHUU U JICUCHUH T€HETUYECKUX
3a00s1eBaHU YeoBeKa. MeTuKO-TeHeTHYeCKoe KOHCYIbTHpoBaHue. CTBOJIOBHIC
kieTku. [[OHSTHE «T€HETUYECKOTO Tpy3a». ITUUECKHUE aCHEKThl MCCIEAOBAHUMN B
00JacTH peAakTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTophsl TMOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJOBEKa K
buznuecKkoMy U XUMHUYECKOMY 3arpsA3HEHUI0 OKpY’Karolei cpepl. ['eHeTnyeckas
[IPENPACTIONOKEHHOCTh YEJIOBEKA K MaTOIOTUSIM.

JdemMoHcTpanuu

Tabmunubr u cxemsbl: «Kapuotun uenmoBeka», «MeToapl M3y4eHHUS TCHETHKU
yenoBekay, «['eneTnyeckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHHUE U aHAJIU3 POJTOCIOBHON Y.

Tema 15. Cesnexkuusi Oprann3mMoBn

JloMecTUKalMsl W CeNeKUUs. 3apoKICHUE CEJIEKUUA U JIOMECTHKAIUU.
Yyenne H. WM. BasmmoBa o LleHTpax NOpOUCXOXKIEHUS U MHOTO0Opa3us
KYJIBTYPHBIX pacTeHuil. Ponp cemekuuu B CO3MaHUU COPTOB PACTEHUU U MOPOJI
#xuBOTHbIX. Copt, mnopoma, wmTaMM. 3aKOH TOMOJIOTMYECKHX pPSAJIOB B
HaciaeAcTBeHHONW wm3MeHumBocTH H. 1. BaBumioBa, ero 3HaueHUEe IA
CEJIEKIIMOHHOU pabOTHhI.

MeTtonpl ceneKknuoHHOW paboThl. MICKyCcCTBEHHBIN OTOOp: MacCoBBIA U
WHJAUBUIYaJIbHBIM. DTarbl KOMOMHAIIMOHHOMN CEJIEKIIUU. HUctrwiTanne
MPOU3BOAUTENCH TO TOTOMCTBY. OTOOp MO TEHOTUIYy C TOMOIIBIO OIEHKH
¢dbeHoTHIIa MOTOMCTBA U OTOOP IO TEHOTHITY ¢ TToMoIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  KaKk  METOA  CEJICKIIMOHHOW  PabOThI.
PannannoHHBIN M XUMAYECKUI MYTareHe3 Kak MCTOYHUK MYTalWid y KyJIbTYpHBIX



¢opM opranusmoB. lcnonb30oBaHHE TE€HOMHOTO pPEJAKTUPOBAHHMS W METONOB
pexoMOuHaHTHBIX JIHK 17151 momyyeHus: HCXOHOTO MaTepuaia AJis CeJIEKIUHU.

[Tonyuenne MTOJINTIONTOB. Buyrpusunosas ruOpUIn3aLIHSL.
bnuszkopoacTBEeHHOE — CKpelluMBaHuWe, Wid  UHOpuauHr.  HepoactBeHHOE
CKpeluBaHue, win ayTOopuauHr. l'erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHnas rubpuauzanus. IIpeononenue Oecruionus
MEXBUJOBBIX THOPUIOB. JIOCTUIKEHUS CENIEKIIMM PACTEHUN U KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHHE M M3YyYEHHE I'€HETHUUYECKUX PECYPCOB KYIbTYPHBIX PACTEHHUU U
UX JUKAX  pOAMYEH s CO3/[aHMsS  HOBBIX COPTOB U THOpPHUIOB
CEIIbCKOXO3SUCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcaml CebCKOXO3AUCTNEEHHBIX U NPOMBLCAO0BBIX HCUBOMHBIX 8
Yenax YIyuueHus CyujeCmayioumux u co30aHusi HO8blX NOpoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHU,
nepeodosulx udell U NepCneKmusHbIX MexHoL02U.

JdemMoHcTpanuu

IToprpersr: H. 1. BaBunos, 1. B. Muuypun, I. JI. Kapneuenko, II. II
JIykpsinenko, b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabnuip u cxembl: «LIeHTPBI MPOUCXOKACHUS U MHOTOOOpa3Us KYJIbTYPHBIX
pacTeHuil», «3aKOH rOMOJIOTHYECKHUX PSAJOB B HACJIEICTBEHHON HM3MEHYMBOCTH,
«Metonpl cenekiuny, «Otnanénnas rudpuauzanusy», «MyrareHes».

Jlaboparopnasi paGora «JI3ydyeHre COpPTOB KyJAbTYpPHBIX PAaCTEHUN W MOPOJ
JOMAaIIHUX )KUBOTHBIX).

JlaGopaTopnas padora «/3ydueHue METO/IOB CEIEKIIUU PACTCHUN.

IIpakTuyeckas padora «IIpuBrBKa pacTeHUI».

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHXKEHHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIINOHHYIO CTaHLHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIBHBI  Y4acTOK, B TEIUIMYHOE XO3SAWCTBO, B JaOOpaTopuio
arpOyHUBEPCUTETA WUJIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHosiorus 1 CHHTeTHYeCKAs OMOJIOTHS

OOBeKkThl, HUCHONb3yeMble B OHMOTEXHOJOTHH, — KIETOYHbIE M TKaHEBBIE
KYJIBTYPHI, MHUKPOOPTaHU3MBI, ux XapaKTEPUCTHUKA. TpaguuroHHas
OMOTEeXHOJOTH:  XJeOOomeyeHne, TMONyYeHHE KHUCIOMOJOYHBIX  MPOAYKTOB,
BUHOAENNe. Mukpoouonornueckuii cuHte3. OOBEKTbl MHKPOOHOIOTHYECKUX
TexHosioruil. [IponzBoacTBo Oenka, aMUHOKUCIIOT M BUTAMUHOB.

CoznaHue TEXHOJIOIMH M MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUs U
KOHCTPYMPOBAaHHsI TEHOMOB C LEJbIO ITOTYYEHHUS] OPTaHU3MOB U X KOMIIOHEHTOB,
COJIEpIKaLIMX HE BCTPEYAOUIUECS B IPUPOAE OMOCUHTETUYECKHE ITYTH.



Knerounas mnxeHepus. MeTonpl KylnbTypbl KIETOK W TKAHEM PACTEHHU H
KUBOTHbIX. Kpuobanku. Comarnueckas rubpuauMzanuss H  COMaTUYECKUI
smOpuorene3. Mcmonb3oBaHWE TalJIOMAOB B CEJEKUMH pacTeHuil. [lonyuenue
MOHOKAOHANbHBIX anmumen. Vlcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHbIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUTONOTBOpPEHUE. PeKOHCTpyKIMs
AUIEKIETOK U KIOHHPOBAaHUE JKMBOTHBIX. METOA TpaHCIUIAHTAUUU S€p KIETOK.
Texnonozuu 0300po6neHus, KyTbmMusUpo8anusi U MUKPOKIOHATbHO20 PA3SMHONCEHUS
CeNbCKOXO3AUCTNGEHHBIX KYIbIYD.

XpoMocoMHasi W TEHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomOuHantHbix JIHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTHXKEHUS W  NEPCHEKTUBBI  XPOMOCOMHOM M  TE€HHOM  MHXEHEPHUHU.
DKOJIOTMYECKUE U ITUUECKUE TPOOJIEMbl TeHHON MHKEHEPUU.

Menuuunackue ouorexnonoruu. [locrrenomuas uudposas menuuuna. [11P-
JIUarHoCcTUKa. MeTaOoJIOMHBIM aHanu3, TEeHOICHTPUUECKUH aHalu3 MpoTeoMa
YeJloBeKa MJi1 OLIEHKH COCTOSIHHS €ro 3710poBbs. Fcrmonb30BaHME CTBOJIOBBIX
KjIeTok. TapretHas Tepanusi paka. 3D-OuoumkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEIWUMHCKUX TEXHOJOTUM, CO3/IaHUSI KOMIUIEKCHBIX
TKaHEH COYETAHMEM TEXHOJIOTHUH TPEXMEPHOTO OMONMPUHTUHTA W cKadoiauHra
JUISL pELLICHUS 3a/a4 IIePCOHAIU3UPOBAHHON MEIULIUHBL.

Coznanne BEKTOPHBIX BaKIMH C I1EJIbl0 OOecrneueHrss KOMOMHHpPOBAHHOM
3amuThl OT Bo30ymuteneit OPBU, ycTaHoOBiIeHHE MOJEKYISIPHBIX MEXaHHU3MOB
¢yukironupoBanusi PHK-conepkamux BUpPYcOB, BBI3BIBAOIIUX 0CO00 OMacHbIE
3a00JIeBaHUs Y€JI0BEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnumpr 1 cxembl: «lcronb3oBaHNE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
IPOU3BOACTBEY, «KitleTounas uHxkeHepus», «[ eHHass HHKEHEPUSI.

JlaboparopHnasi pa6ora «/3yueHne oObEKTOB OMOTEXHOIOTHUNY.

IIpakTnueckas padora «lloaydyeHrne MOJIOYHOKUCIBIX POIYKTOBY.

IKckypeusi «bHOTEXHOIOTMST — BaXKHEHIas MPOM3BOAMUTEIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TIPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apokneHue W pa3BUTHE 3BOJIOIHOHHBIX MpeICTABJICHUN B
Ononoruu

OpomtononHass teopus Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp ¥ HaydHas gearenbHocTh Y. /apBuHa.

JIB>KyIIME CUIIBbI 3BOJIOIMY BUIOB 110 Y. JlapBHHY (BbICOKAst MTHTEHCUBHOCTD
Pa3MHOXKEHUSI OpPraHU3MOB, HACJEJACTBEHHass H3MEHYUBOCThb, Ooprba 3a
CYILIECTBOBAaHUE, €CTECTBEHHBIN 1 HCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor teopuu 3Bomonuu (CTI). HelttpanbHas
teopuss sBomonuu. CoBpeMeHHass HBOJIOLMOHHAs  OWoNIOTHs. 3HaueHHE
HBOJIIOLIMOHHOM TEOpUU B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu

[Toprpetsl: Apuctorens, K. Jlnnnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Japsun, C. C. UerBepukos, U. U. llImansraysen, k. Xonaein, . K.
benses.

Tabmumbsr u cxembl: «Cucrema xuBot mnpupoasl (mo K. Jlunnaero)y,
«Jlectnuna xuBbIX cymiecTtB (mo Jlamapky)», «MexaHusMm (QopMuUpOBaHUS
npucnocobsieHnii 'y pacteHuii W kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapiipyta nmytemectBus Y. Jlapsunay, «Haxonku Y. lapBuna», «®opmbl 60pHOBI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroodbpasue KylbTypHbIX (opm
KanycTb», «[loponbl 1oMalIHUX )KMBOTHBIX», «CXxema o0pa30BaHUsl HOBBIX BUOB
(mo Y. [lapBuny)», «Cxema COOTHOUIEHHUS JABWXKYIIUX CHJ DBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIN.

Tema 2. MuKpo3BOIIOLUS U €é pe3yJIbTaThl

[Tonynsuus Kak ajeMeHTapHas €AuHULA 3BOMIONUNA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOTO pa3HOOOpa3usi W CTPYKTypbl mnomymsiuuid. M3menenue
reHooHJa TOMYIAIMH Kak »dJIEMEHTapHOE DBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPhl (ABUKYIIKME CHUIIBI) HBOJIIOMUU. MyTaIluoHHBIHI
npouecc. KomOuHatnBHass W3MEHUMBOCTH. [JIpeiid TeHOB — ciydyaiiHbIe
HEHaNpaBJIEHHbIE U3MEHEHHUS YacTOT ajuiesiel B monymsiusax. IhdexT ocHoBaTeNs.
Ippexm oOymouinounozo eopaviwka. CHUdCEHUe 2eHemU4ecKo20 pa3sHO0Opa3us:
npuuunsl u cireocmsust. Ilpossnenue sgppexkma opeiigha 2enos 6 OONLUWUX U MATBIX

NONYIAYUSX. Murpauumu. Nzonsums TIOIYJISIIU I : reorpaduyeckas
(mpocTpaHcTBEeHHAs ), Orooruyeckas (penpoayKTUBHAs).
EctecTBeHHbIii 0TOOp — HampaBmsomuil ¢dakrop dSBomOuU. DOpMEI

€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMHA, CTAaOWIM3UPYIOIIHMA,  Pa3pbhIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit or6op. Bo3HUKHOBEHHE W HSBONIONUS COLUAIBLHOTO
MIOBE/ICHUS JKUBOTHBIX.

[IpucnocOONEeHHOCTh  OPraHM3MOB  KaK  Pe3yiabTaT  MHUKPOAIBOIIOIHH.
BosnukHoBeHMe — mpucnocoOieHuit y  opraHu3smMoB.  ApoMopdo3sl U
uauoanantanuu. [lpumepsl nmpucrnocobieHuiit y opraHu3MoB: MOp(hOIOTHYECKuE,
dusnonornueckue,  OWoxuMHuueckue,  moBeaeHYeckne.  OTHOCHTEIBHOCTH
MIPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum wu cTpykTypa. BumooOpa3oBaHWe Kak pe3yiabTaT
MUKpO3BOIONUU. M3omsiuust — kirodeBoi Qakrop BumooOpaszoBanus. [lytu u
CITOCOOBI BH1000pa30BaHUS: AJJTOMATPUYECKOE (reorpaduueckoe),



CUMIATPUYECKOE (9KOJIOTHUYECKOE), «MTHOBEHHOE» (monuIIouAU3aIIMS,
rubpuan3zanus). JmuTeabHOCTb SBOTIOIMOHHBIX MTPOIIECCOB.

MexaHnn3mbl (hOpMHUPOBaHUS OMOIOTMYECKOTO Pa3HOO0pa3usl.

Posnb 3BONIOIIMOHHOM OMOJIOTHH B pa3padOTKe HAYYHBIX METOJ0B COXPaHEHUS
O6uopazHooOpasusi. MUKpOIBOJIOIHUS M KOIBOJIOIHUS Mapa3uTOB M HUX XO35ECB.
Mexanu3mbl HOpMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C
HEM.

JdemMoHcTpanuu

[Toprpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupbl u cxembl: «MyTalmoHHass HW3MEHUUBOCTHY, «llomynsimonHas
CTPYKTypa BHIa», «CxeMa mposiBieHus 3akoHa Xapau—BaitnOepra», «/IBmxymiue
CWJIbl 3BOJIOIUNY, «IJKOJOTUYECKass M30JSUUs MOMYJIsUUNA CEeBaHCKOW (openny,
«l'eorpadmueckas M30JSIUA ~ JTUCTBEHHUIIBI CUOUPCKOW W JIUCTBEHHUIIBI
naypckoiy, «llomymsiimoHHbIe BOJHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
JIEUCTBUSL E€CTECTBEHHOrOo o0TOopa», «PopMbl OOpbHOBI 3a CYIIECTBOBAHUEY,
«aaycrpuanpHbiii Menanu3m», «Kupbie uckonaeMoie», «[lokpoBUTenbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexmaromnias OKpacka KUBOTHBIX»,
«Dusmnonornyeckne ananrauumn», «IIpucrnocoOIEHHOCT, OpPraHu3MoOB U e
OTHOCHUTENIBHOCTHY», «Kpurepun Buaa», «Buabl-nBoitHukn», « CTpyKTypa BHAA B
npupone», «CrnocoObl BumooOpa3zoBaHus», «leorpadguueckoe BUA00Opa3OBaHUE
TPEX BUAOB JaHABIIICHY», «IDKOJOTHYECKOE BHI000pa30BaHHE BHUIOB CHHUI,
«ITonmummounasl pactennity, «KamycTHO-peaeuHbI THOPUIY.

Oo6opynoBaHue: repbapun pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Uydelia MTHI U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW ONUM3KUX BHJIOB, OOpa30BaBIIMXCS
Pa3IMYHBIMU CITIOCOOAMH.

Jlaboparopnasi paGora «BpIsiBIeHHE H3MEHYMBOCTH Y 0COOEH OIHOTO
BUIY.

Jlaboparopnasi  padora  «lIpucmocoOieHnss  OpraHU3MOB H  HUX
OTHOCHUTEIIbHAS LIENIECO00PAZHOCTDY.

Jlaboparopnass padora «CpaBHEHHE BHIOB IO MOP(POIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boouus u €€ pe3yJbTarbl

Meronbl  u3yyeHus  MakposBomouuu. llameoHTonoruueckue - MeETOIBI
u3ydeHust dBoitonuu. llepexomubie  ¢GopMbl W (QUIOTEHETUYECKHE  PSIIBI
OpraHU3MOB.

buoreorpaduueckne metomsl uszydeHust dBomoruu. CpaBHeHHE (QIOpHI H
(dayHbl MarepukoB U OCTpOBOB. buoreorpaduueckue obdbmactu 3emun. Bupubl-
SHJEMUKHU U PEJTUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTHUYECKUE METOIbl U3YUYECHHS
3BOMIONMU. [E€HETHYEeCKMEe MEXAaHU3Mbl JBOJIIOLIMM OHTOTCHE3a M IOSBICHUS
ABOJIOLIMOHHBIX  HOBLIECTB. [ OMOJOTMYHBIE W  AHAJOTUYHBIE  OPraHbI.
PynumenTtapHsie  opranbl U aTaBU3MBL. MonekynsapHO-TeHETUUECKHUE,
OMOXMMHUYECKHE U MaTeMAaTUYECKUE METOJIbI U3YyUEHHUSI IBOIOIUU. | OMONOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHUSI (PUITOTEHETUUECKUX JEPEBHEB.

XpOMOCOMHBIE MYTalIMU U SBOJIOIUS T€HOMOB.

OO6mue 3aKkOHOMEpPHOCTU (TIpaBwJia) SBOJIOUUM. [IpuHyun cmenvl GYHKYULL.
Heob6parumocTs 3BontonMu. AnantuBHas paauainuvs. HepaBHOMEpPHOCTh TEMIOB
ABOJIFOLIHH.

JdemMoHcTpanuu

[Toprpetsl: K. M. bap, A. O. Koanesckuii, @. Mromep, O. ['ekkens.

Tabnuubl U cxeMbl: «DUTOTEHETUUECKUM DS JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yonie  smiepel»,  «Cteronedans»y,  «Punmodute»y,  «CeMmeHHBIC
nanopoTHUKu», «buoreorpaduueckue 30HbI 3emuny, «Jlpelid KOHTHHEHTOBY,
«Penmuktel», «HauanmbHble CcTaguud SMOPUOHAIBHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «[OMOJIOTUUHBIE W AaHAJOTUYHBIE OpraHb», «PyIuMEHTH»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMMaH3e», «lJIaBHBIC
HaMpaBlIeHUS SBOMIOIUNY, «O0IIe 3aKOHOMEPHOCTH SBOTIOIIUNY.

OO6opynoBaHue: KOJJIEKIMH, repObapuu, MYJISDKHM HUCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BuTHE KU3HU HA 3eMJie

Hayuynbie rumore3sl NpPOUCXOXKICHUS KU3HM Ha 3emie. AOuoreHes W
naHcrepMus. JJoHaydHble MPENCTABICHUS O 3apOXKIACHUU KU3HU (KPEALMOHHU3M).
['unore3a NOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ onpoBepkeHUue onbiTamu .
Penu, JI. Cniannanuanw, JI. I[Tacrepa. [IporcxoxkaeHue >KM3HA U aCTPOOHOJIOTHS.

OcHOBHbIE JTanbl HEOPraHU4eCKOU DBOJIIOLHH. [InmanerapHas
(reooruyeckas) OHBOMIONMSA. XHMHUYECKas dBOMIONMSI. AOHOTEHHBIH CHHTE3
opraHuyeckux BemecTB u3 Heopranumdyeckux. Ombir C. Mumnepa u I. FOpwu.
O6pazoBanue nmonuMepoB u3 MoHomepoB. KoarepBatHas runoresa A. U. Onapuna,
runore3a mnepBuyHoro OyiaboHa JIx. XonngeiiHa, reHetndeckas rumore3a [.
Ménnepa. Pubo3zumsl (T. Yek) u runore3a «mupa PHK» VY. TunGepra.
®opMupoBaHre MEMOPaH U BOBHUKHOBEHHUE MTPOTOKIIETKH.

Uctopuss 3emuin u Metoabl €€ wu3ydyeHus. lckomaemble OpraHUYeCcKHe
octatkd. l'eoxponosoruss u €€ wmetoAsl. OTHoOcUTeNbHasE U a0CONIOTHAs
rEOXPOHOJIOTHA. | €OXpOHOIOrnYecKast Kaja: 30Hbl, 3Pbl, IEPUOBIL, SIOXH.

Havanpnbie stanel opranndeckod 3Bontonuu. [losBiieHMe u 3BOIONUA
MEPBLIX KIETOK. DBOJIOIUSA MeTadonu3Ma. BO3ZHHMKHOBEHUE MEPBBIX IKOCUCTEM.



CoBpeMeHHble MUKPOOHBIE OMOMIEHKH KaK aHaJor MEepPBbIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHUOTHI.

[Ipoucxoxnenue 3ykapuoT (CUMOHOreHe3). DBOMIOIUOHHOE MPOUCXOKACHHUE
BUPYCOB. [IpoucCXOkIae€HHE MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl HBOJIONUM BBICHINX pacTeHuil. OCHOBHBIE apoMoOp(do3bI
pacreHui. Bpixon pacreHnii Ha cymy. IlosBieHHE CIIOPOBBIX pAacTEHUH U
3aBoeBaHMe UMM cymu. CeMeHHble pacTeHus. [IpoMCXOXKIECHHE LBETKOBBIX
pacTeHU.

OcCHOBHBIEC ATamnbl SBOJIOIMUU KUBOTHOTO Mupa. OCHOBHBIE apoMopdho3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. llepBbie XOpAoBbIE XKUBOTHBIC. JKU3Hb B BOJE. DBOJIOLMS MMO3BOHOYHBIX.
[Ipoucxoxnenne ampuodbuii u pentunuit. [lpoucxoxkaeHrne MIICKONUTAIONUX U
ntutl. [lpunnun xmrodeBoro apomopdoza. OcBoeHHE OECIIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emiie MO 3paM M NEpPUOJAM: apXei, MPOTEpO30H,
najaeo30m, Me3030H, kaliHo30i. OO0111asi XapaKTeprUCTHKA KJIIMMAaTa ¥ Te0JIOTHYECKUX
npoiieccoB. [losBieHNE U pacIiBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE:
€ro YCJIOBHS U BIMUSIHUE Ha Ta30BbI COCTaB aTMOC(EpHl.

MaccoBble BBIMUPAHHUSI — DKOJIOTHYECKHUE KPHU3UCHI Mpouuioro. IIpuunHel u
CJEICTBUSL MacCOBBbIX BbIMUpaHUW. COBPEMEHHBIN HSKOJOTMYECKHI KpPHU3UC, €ro
ocobennocTH. [Ipobnema coxpaneHnus 6mopazHooOpasus Ha 3emIie.

CoBpemeHHasi cucteMa opraHuyeckoro mupa. [IpuHIUIB Ki1accupukanuu
oprann3mMoB. OCHOBHbIE CUCTEMATHYE€CKHUE TPYNIIIbl OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. N.
Omnapumn, Ix. Xonneiin, I. Mémnep, C. Munnep, I. FOpu.

Tabmunpl u cxemsbl: «Cxema ombita . Penny», «Cxema omnwita JI. IlacTepa mo
M3YUYEHUIO CaMo3apoKIeHusl *ku3Hu», «Cxema ombiTa C. Mumnepa, I. HOpwny,
«JTambl  HEOPraHWYECKOW  HBONOLMM»,  «leoXpoHonormueckass  IIKajaay,
«HavanbHble ATanbl OPraHUYECKON IBOMIONUNY», «Cxema o0pa3oBaHUS DYKapHOT
nyTéM cumOuorenesa», «Cucrema KuUBOW mpuponb», «CTpoeHUE BHUpPyCay,
«Apomopho3bl  pacteHuit», «Puanodute», «OIHOKIETOYHBIE BOIOPOCINY,
«MHorokseTounsie Bogopocian», «Mxuy», «llanmoporHukm», «lomoceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmmey, «KuiieuHononocTHbiey,
«IInockue YepBUY, «YneHuCTOHOTHEY, «PBIOBIY, «3eMHOBOTHEICY,
«IIpecmbikaromuecs», «lltnupy, «Miekonuraromuey, «Pa3BUTHE KU3HU B
apXxeuckou spey», «Pa3BUTHE XKU3HHU B MPOTEPO30OMCKON 3pe», «Pa3BuTue XU3HU B



MaJIE030UCKOU 3pey», «Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe XKU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUAPAY.

O6GopynoBaHue: repOapuud pacTeHUM pa3IUYHBIX OTAEIOB, KOJUICKIUU
HACEKOMBIX, BJIAQ)KHBIC NPEMNAaparhl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
WIJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX dKMUBOTHBIX, Uydesa MTHI] U 3BEPEH, KOJIIEKIUN
OKaMEHENOCTEH, TMOJE3HbIX MCKOMAEMbIX, MYISDKM OpPraHMYE€CKUX OCTaTKOB
OpPraHu3MOB.

BupryanbHas gadoparopHas padora «MoaenupoBaHue onbIToB Musiepa—
Opu 1o wu3yueHuro aOUOTEHHOTO CHHTE3a OPraHWYECKUX COEAWMHEHUN B
nepBUYHON atMocdepe».

JlaGopaTropnasi padora «/I3yyeHHe M ONHCAHUE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHue 0ocCOOEHHOCTEW CTPOCHHUS PaCTECHUM
Pa3HBIX OTIETIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOCHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl u 3agaun aHTPONOJIOrMUA. METOIbI aHTPOIIOIOTHUH.

CraHoB/IeHHE TPEACTABICHUN O NPOUCXOKICHUM YesIoBeKa. Penurmo3Hbie
B033peHUsl. COBPEMEHHBIE HAYYHbIE TEOPUH.

CxoncTBo uenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE MOJIO0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHUOJIOTUUECKHE, (bU3H0TIOTO-ONOXUMHUYECKHE,
noBeAeHYeckre. OTau4mus 4eaoBeKa OT JKUBOTHBIX. [IpAMOXOKAEHUE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BuTue rojoBHOro Mo3ra U BTOPOW CUTHAJIBHOM
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPONIOTEHE3a: OMOJIOTHYECKHUE, COLUATIBHBIE.
CooTHotIeHNEe OMONIOTUYECKUX M COUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcCHOBHBIE CTaJAWM AHTpOINOreHe3a. PaHHWE YernoBEeKOOOpa3HbIE O00E3bSHBI
(TPOKOHCYJIBI) M paHHUE TOHTHUABI — OOIIHE TPEAKUA YEITOBEKOOOPa3HBIX 00€3bsIH U
mrofed. ABCTpaJONUTEKU — JIBYHOTHE MpEeAKH Jroneil. YUenoBek yMenblil, nepBbie
W3TOTOBJIEHUS OPYIUM Tpyna. YenoBeK NpAMOXOISAIINI U IEPBBIA BBIXOJ JIFOJEH 3a
npenensl  Adpuxku.  YemoBek — reimenbOeprckmii —  o0muMNA  TPEIOK
HEaHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKa pa3yMHOro. YeymoBek HeaHAEPTaJbCKUAU
KAaK BHJ JIIOAEH XOJOAHOIO KiauMara. YenoBeK pa3yMHbBIM COBPEMEHHOTO THIIA,
JICHUCOBCKMW YENIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpukwu.
[TasieoreneTnka u NajJeOreHOMHUKA.

DBOJIOLMS COBPEMEHHOIO uesoBeka. EcTecTBeHHBI OTOOp B MOMYNSIUSX
yesioBeka. MyTaluMOHHBIA Tpouecc U nonumopdusM. [lonmynasiiMoOHHBIE BOJIHBI,



npeiid reHoB, murparus U «3p(EKT ocHOBATENS» B MOMYISIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. llonatue o pace. bomblune pacel: eBponeougHas
(eBpasmiickasi),  aBCTpaJio-HErpoujHasE  (dPKBaTOpUalbHAas),  MOHTOJOHIHAS
(azuarcko-aMepuKaHcKas). BpeMs u myTu pacceieHus uelloBeKa IO IUIaHEeTe.
EnunctBo  4yenoBeweckux pac. HayuHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucrnoco6IeHHOCTh YelloBeKa K Pa3HbIM YCIOBUSM OKpPYXKAIOIIEH CpEbl.
Bnusinue reorpaduueckod cpeasl W apedida TeHOB Ha MOpP(DONOTHIO U
(bU3HOIOTHIO YeTOBEKA.

MexaucuuIuidHapHble  MeToAbl B (u3uuecko  (OMOJOTHYECKOM)
AHTPOMOJIOTHHU.  DBOJIIOIIMOHHASA  AHTPOMNOJIOTMS M TNaJIEOAHTPOIOIOTUs
YEJIOBECUECKUX MOMYNISUUM. buoconuanbHble KCCIENOBaHUSA MNPUPOJLI YETOBEKA.
UccnenoBanue KoABOMIOIUKA OMOTOTHUYECKOTO M COLIMATIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. 4. Porunckuii, M. M. I'epacumos.

Tabnuibl U cxembl: «MeToAbl aHTPOIOIOTUNY, «[ OJTOBHON MO3T YeIOBEKaY,
«YenoBekooOpaszHbie 00e3bsiHB», «CKeIeT 4YelOoBEeKa M CKEJIEeT IITUMIIaH3ey,
«PyIMMEHTBI U aTaBU3MbI», «J[BUXKYIIIHE CUIIBI aHTPONIOTEHE3a», « IBOIIOIIMOHHOE
IpEBO  YEJOBEKa», «ABcTpajonuTek», «UYenoBek  ymenslid», «YenoBek
MPAMOXOAAIINNY, «JleHnCOBCKHUM YenoBek» «Heannepranbipl», « KpoMaHbOHIIBI»,
«IIpenku yenoBekay, «Tambl HBOJIOIUU YEIOBEKA», «Packl uemoBeKay.

O6opynoBaHue: MYISDKM — OKAMEHEJIOCTEW, TMpeAMETOB  MaTepHalbHOU
KYyJABTYpbl ~ TPENKOB  dYelloBeka, penpoaykuuu (pororpaduu) KapTuH C
MU]OTOTHUECKUMH U OUONCHCKMMH CIOKETaMH TIPOUCXOXKICHUS YeJIOBEKa,
¢dororpadun HaXOIOK MCKOTIAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YeJIOBeKa, MOJCIb
yeperna 4YeJOBEKa M uepena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKA M KHCTH
[IMMIIaH3€, MOJIENIA TOpca MPEIKOB YEIOBEKA.

Jlaboparopnasi pa6ora «l3yueHne oOCOOCHHOCTEH CTPOCHHS CKeJeTa
YEJI0BEKa, CBA3AHHBIX C IIPSIMOXOKICHUEM.

IIpakTuueckas padora «/3ydyeHne 3KOJOTHUECKUX afJanTallli 4eTOBEKa.

Tema 6. Jkojorusi — Hayka O B3aHMOOTHOUIEHHSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKIIeil cpeaou

3apokaeHne U pa3BUTHE dKooruu B Tpynax A. ['ymbomsara, K. @. Pynse, H.
A. CesepruoBa, 3. I'ekkens, A. Tencnmu, B. H. Cykauésa. Pazgenst u 3agaun
sKoJIoTHH. CBSI3b 3KOJIOTUU C IPYTUMU HAyKaMH.

Meronpr skonoruu. IloneBbie HaOmOAEHUS. ODKCIEPUMEHTHI B SKOJOTHUU:
NpUpoAHble W JlaboparopHble. MoaeaupoBaHue B 3KOJIOTHMH. MOHUTOPUHT
OKpY>KaloIIei Cpebl: JOKAJbHBIN, PETMOHATBHBIA U TII00ATBHBIH.



3HaUEHHE OKOJIOTMYECKUX 3HAHUW JUII  4YeJIOBEKAa.  DKOJOTMYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3€M YENOBEYECTBA C NPUPOAOo. POpMHpOBaHHE
DKOJIOTMYECKOM KYJABTYPBI U IKOJIOTHUYECKON IPaMOTHOCTH HACEIICHMUS.

JdeMoHcTpanuu

[Hoprpetsi: A. I'ym6onbpar, K. ®@. Pynase, H. A. Ceepuos, J. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3gensl sxonorun», «Metombl dKonorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIbI.

JlaGopaTopHuas padora «3yuenne METO/I0B AKOJIOTUUYECKUX
UCCIIEAOBAHUI».

Tema 7. Opranusmsl 1 cpeaa o0MTaHUA

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH UX JedcTBud. Knaccudukanus
HKOJIOTUYECKHUX (PAaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTponoreHHeie. O0mue
3aKOHOMEPHOCTH JeUcTBUs 3Konorndeckux (axtopon. IlpaBuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepantHOCTb. DBPUOMOHTHBIE U CTEHOOHOHTHBIE
OpTraHU3MBl.

AbuoTtnueckue Qakropbl. CBeT Kak 3kojorudeckuit ¢akrop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOrO CIEKTpa Ha OPraHu3Mbl. DKOJIOTUYECKUE TPYIIbI
pacTeHHl M >KMBOTHBIX [0 OTHOWICHWIO K cBeTy. CHrHaibHasi pojib CBETA.
DOTOTIEPHOIU3M.

Temneparypa kak »Kkojormyeckuii ¢akrop. [leiicTBue Temmeparypsl Ha
opraHu3msl. [ToMKWIIOTEpPMHBIE U TOMOWOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxHocte kak 3kojoruueckuit ¢akrop. Ilpucmocobnenus pacteHHil K
nojAep>Kanuio BopHoro Oamanca. Kiaccuduxaiuss pacTeHuil 1Mo OTHOIICHHUIO K
Bozie. [Ipucmocobiennst >KkUBOTHRIX K U3MEHEHHUIO BOIHOTO PEKUMA.

Cpenbl oOuWTaHMS OPraHMW3MOB: BOJIHAs, HA3€MHO-BO3MYIIHAs, TOYBEHHAs,
IyOMHHAsT  TOANOYBEHHAs,  BHYTpPHOpPraHU3MeHHas.  DU3NKO-XUMHUYECKUE
O0COOCHHOCTH cpeli oOuTaHus opranu3MoB. I[IpucrnocoOneHus OpraHuU3MOB K
KU3HU B Pa3HbIX Cpelax.

buonornueckue putMbl. BHemiHue u BHyTpeHHHE pPUTMbI. CyTOUHBIE U
rogu4Hble puUTMbL. [IpUCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuzuennoie Gopmbel opranmsmoB. [lonstTe o Ku3HEHHOUW (opme.
XKusznennsie popMbI pacTEHUN: 1€PEBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJETHUE TpaBbl. JKW3HEHHbIE (QOPMBI KUBOTHBIX: THAPOOMOHTEHI,
reo0nOHTHI, a3p0oOHOHTEL. OCOOCHHOCTH CTPOSHUS U 00pasa >KU3HH.

buotnueckue (bakTophl. Buner OMOTHUYECKUX B3aUMOJICVICTBHIA:
KOHKYPEHIUSA, XUIIIHUYECTBO, cuMOn03 u ero gopmel. Ilapasutusm, koomneparus,



MyTyaJau3M, KOMMEHCaJIU3M (KBapTUPAaHTCTBO, HaxjaeOHuuecTBo). Herpoduueckue
B3auMojeiicTBust  (Tomuueckue, (Gopudeckue, ¢adpuyeckue). 3HaAUCHUE
OMOTUYECKUX B3aUMOJICUCTBUU JJIsI CYIIECTBOBAHMSI OPTraHU3MOB B Cpeje
obutanus. [I[puHINT KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHcTpanuu

Tabmuubl U cxeMbl: «Okonornyeckue (aktope», «CBETOBON CHEKTPY,
«IKOJIOTUYECKHUE TPYMIbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TETIOKPOBHBIC
KUBOTHBIE», «XOJOIHOKPOBHBIC J>XUBOTHBIE», «DU3MOJOTHUUECKUE aJanTaliuu
KUBOTHBIX», «Cpenbpl OOUTaHUS OpPraHU3MOB», «bBHOJOTrHYECKUE PUTMBIY,
«Kuznennsie  QopMbl  pacTeHuil», <« KuszHeHHole (HOPMBI  KUBOTHBIXY,
«JKocHucTeMa MUPOKOIUCTBEHHOTO Jieca», «DKocHcTeMa XBOMHOro jieca», «llenu
nuTaHus», «XunHudectBoy, «llapasutusm», «Konkypenuus», «CuMOuo3y,
«KommeHncanuszm».

O6GopynoBaHue: repOapuud pPacTCHUW M JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JUYHBIX OKOJIOTHYECKUX (PAaKTOPOB, TepOapuu CBETOIHOOUBHIX,
TEHETIOOUBBIX W TEHEBBIHOCIMBBIX PACTCHUMN, CBETONIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIIUBBIC KOMHATHBIC PACTCHUS, repOoapru U KOJUICKIIUU TETU1OMOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBLIX pAacTCHUM, uydesia MTUIl U 3BEpeH, repoapuu
pacTeHui, OTHOCSAIUXCS K rurpoduram, kcepoduram, Me3oputram, KOMHATHBIC
pacTeHus! aHHBIX TPYIII, KOJUICKIIMU >KUBOTHBIX, OOMTAIONINX B Pa3HBIX cpeaax,
repbapuy M KOJUIGKIMM PACTEHHM M JKUBOTHBIX, OOJNANAIOIMIUX YepTamMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCJIOBHM >KH3HHU, TepOapuu H
KOJUICKIIUU PACTeHUH W KUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIHH
KUBOTHBIX, YIACTBYIOIIUX B PA3JTHMUYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

Jlaboparopnasi pabora «BbIsIBICHHE TIPUCIIOCOOIICHHH OPraHU3MOB K
BIIMSTHUIO CBETAY.

Jlabopatopnasi pabora «BbIsBIcHHE TPUCIIOCOOJEHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD.

Jlaboparopnasi paGora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHUU U3
Pa3HBIX MECT OOUTAHUSI».

Tema 8. Jkonorusi BUA0B U MOMYJISIIUAM

DKOJIOTUYECKUE XapaKTEPUCTUKHU MOM YIS, [omynsmmst Kak
Ouonoruveckas cucrema. Poib HEOMHOPOAHOCTH Cpenbl, GU3MIECKUX 0aphEPOB H
0COOEHHOCTEH OMONOTHH BUAOB B (POPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyiasiuuii. OCHOBHbIE TIOKa3aTeNyd MOMYJISIUUA: YHCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi M TIOJIOBasg CTPYKTypa, pOXKIAEMOCTh, MPUPOCT, TEMH POCTa,
CMEpPTHOCTb, MUTPAIUSL.

Dkonoruyeckas CTpykrypa nonyinsiuuu. OlleHKa YHCICHHOCTH NOMYISIHUU.
JluHaMmuka monyasiiuv U €€ peryisinusa. bUOTHYeCKui MOTEeHUHAN MOMYJISIUY.



MonenupoBanue THHAMUKH NONYyIsAUUA. KpuBble pocTa YMCIEHHOCTH MOMYIISIIUN.
KpuBble BbDKMBaHUA. Perymsiius 4YHCIEHHOCTH MNONMYISUUNA: poib (PaKTopoB,
3aBUCSIINX U HE 3aBUCAILUX OT IUIOTHOCTH. DKOJOTUYECKHUE CTPATErHH BUAOB (I- U
K-cTparerun).

[lonstue 00 sKonoruueckod Huie Bujpa. MecrtooOutanue. MHOromepHas
Mozens akosorndeckod HumM Jx.M. XaruuHcona. Pa3Mmepsl dKOIOTMYECKOU
Humu. [loTeHnmanpHas U peaan3oBaHHAs HUILLIU.

Bun kak cucrema mnonynsumid. Apeanbl BUAOB. Buapl MU MX JKU3HEHHBIE
CTpaTreruu. JKOJOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TMOBEJICHHUS M MUIPALM >KUBOTHBIX. buonornueckue
MHBAa3UU YyKEPOJIHBIX BUIOB.

JdeMoHcTpanuu

IToprper: Jx. 1. XaTunHCOH.

Tabnunbsl M cxembl: «OKOJOTHYECKHE XAPAKTEPUCTUKHU  MOMYISIIUN,
«IIpocTpaHncTBEHHass  CTpyKTypa  mnonmyaanuu», «Bo3pacTHble  NHUpaMUJIbI
nonynsiuun», «CKOpPOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamm», «Mogueins 3kosornyeckor Humu Jx. M. XarunncoHay.

O6opynoBaHue: repoapuu pacTCHUHN, KOJJICKIIUU KUBOTHBIX.

Jlaboparopnasi  padora «lIpucnocobneHuss ceMsH  pacTeHUH K
PacCeICHUIO».

Tema 9. Ikonorust cood1mEecTB. IKOIOrHYECKHE CUCTEMBI.

CooOmectBa opranuzMoB. buorieHo3 u ero crtpyktypa. CBs3M MEXIy
opraHu3MaMu B OHUOIIEHO3E.

Oxocucrema kKak OTkpbiTas cucrema (A. [x. Tencnu). DyHKIMOHATIbHbBIC
OJIOKM OpraHu3MOB B OKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHTHI.
Tpobuueckue ypoBHu. Tpoduyeckue nenum U ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3K0cucTeMax. KpyroBopor BEmECTB U IOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE ~ TIOKa3aTelnM  AKOCUCTEMBL.  buomacca M IPORYKLIHSL.
DKOJ0THYeCKUE MHUpaMUbl YUCes, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @uykmyayuu.
HanpasiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuuHbie n
BTOPUYHBIE CYKLIECCMM MW UX IPUYUHBL. AHTPONOICHHBIE BO3JCHCTBUSA Ha
cykneccuu. KnmmmakcHoe cooOmiectBo. bropaznooOpasue u moHoTa KpyroBopora
BEIECTB — OCHOBA YCTOMYMBOCTH COOOLIECTB.

IIpuponHble 3KOCHCTEMBI. JKocucmemsvl 03€p U pex. IKOCUCEMbl Mopell U
0Keanos. IKocucmemvl myHop, 1eco8, cmenetl, NyCMmulHb.

AHTpPONOreHHBIE JIKOCUCTEMBI. ATrpo3KocucTemMa. ArpouneHos. Paznuuus
MEKly aHTPOIIOTEHHBIMHU U NIPUPOIHBIMH IKOCHCTEMAMHU.



VYpb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. lopoackas
dbnopa u Qayna. CunHaHTpomnuzanus Topojckoil ¢ayHbl. buomorudeckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTU (POPMUPOBAHUS OCHOBHBIX B3aUMOJEHCTBHUI OPraHU3MOB B
skocucteMax. Ponb xackadnoco 3¢ghghexma u 6udos-3ouguxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu sxocucmem. llepeHOC SHEPTUU U BEUIECTB MEXKIY
CMEXHBIMU IKOCUCTEMAMH. YCTOMUYMBOCTH OPTaHU3MOB, MOMYJIALUNA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3JICHCTBUH.

Mexanusmuol 6030eticmeus. 3aepA3HeHull pAa3HbIX Munos Ha
CYyOOp2AHU3MEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  IKONO2UYECKO20  HOPMUPOBAHUA — AHMPONO2EHHO20  8030€lCMBUsL.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu
[oprper: A. JIx. Tencau.
Tabmuubl W CXEMBI: «CTpykTypa  OHOILIEHO3a», «3KocucTeMa

IITUPOKOJIICTBEHHOTO Jieca», «IKOCUCTeMa XBOWHOTO Jjecay, «DyHKIMOHAIbHBIC
TPYIIBI OPTaHU3MOB B JKOCHCTEME», «KpyroBopoT BEIIECTB B JKOCHUCTEMEY,
«llenu mutanus (macTOUIIHAS, NETPUTHASN)Y, « IKOJIOTHUYECKAsT TUPAMUJIa YUCET»,
«OKonoruyeckas nupamuga OMOMacChl», «IKOJIOTHYECKas MUPAMHUAA SHEPTUNY,
«O6pazoBanue 6omnotay, «IlepBuynas cykieccusi», «BoccranoBienue yeca mnocie
noxkapa», «JKocucTeMa 03epa», «ArporeHo3», «KpyroBopor BeHIECTB M MOTOK
SHEPrUu B arporeHo3ey, «[Ipumepst ypOoskocuctem.

O6opynoBanue: repbapun pacTeHHM, KOJUIEKIIMA HACEKOMBIX, Yy4esa MTHUIl U
3Bepeii, repdapuu KyJIbTypHBIX U TUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJEIb
HKOCHCTEMBI.

IIpakTuuyeckas padora «/3yuenue u onrcanue ypo0IKOCUCTEMBI.

Jlaboparopnasi padora «l3ydyeHue paszHooOpa3usi MEIKHX ITOYBECHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCHCTEMAX).

IKCKypcusi «DKCKypcus B THIHYHBIN OHOreoneHo3 (B nyOpaBy, Oepe3HsK,
SJIbHHK, Ha CYXOMIOJIbHBIN WIIM MIOWMEHHBIHN JIYT, 03€p0, 00JIOTO)».

IKCKYypeHusi «IDKCKypCHUsl B arpodKocHCTeMy (Ha MoJie WIH B TEIUIMYHOE
XO3SIIICTBO ).

Tema 10. buocdepa — r1odaabHast IKOCUCTEMA

buochepa — oOmemnanerapHas 0007g049ka 3eMJIM, TJI€ CYIICCTBYET HWIIH
CyIecTBOBajia XKu3Hb. Pa3BuTHe mpeacraBieHuii o buocdepe B Tpymax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. Obmactu 6nocheps u eé cocras. JKupoe
BEIECTBO Orocdepsl U ero QyHKIUH.

3akoHOMepHOCTU cylnecTBOBaHus Ouocdeprl. OcoOeHHOCTH Ouocdepsl Kak
rmo0anbHOM 3KkocucTeMbl. JluHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl



BELIECTB U OMOreOXMMHUYECKHUE IIUKJIIbI (YIIiepoa, a30Ta). PATMUYHOCTD SBIIEHUN B
o6uocdepe.

3oHanbHOCTh Ouocheprl. Ilonstue o Ouome. OCHOBHbIE OMOMBI CYIIIH:
TYH/pa, XBOWHBIC JIECA, CMEIIAHHBIE U HIUPOKOJIMCTBEHHBIE Jieca, CTENH, CABAaHHBI,
MyCTBIHU, TPOITUUYECKHUE JIE€Ca, BHICOKOTOPhs. KilMMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIH.

CrpykTypa ¥ GyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIMAA U
onochepHbIxX GYHKIUH.

JdeMoHcTpanuu

[Toprpersl: B. U. Bepnaackuii, 3. 3rocc.

Tabnmuubl u cxembl: «l'eochepbr 3emnn», «KpyroBopor azora B mpuUpOIE»,
«KpyroBopotr yriaepoga B mpupoae», «KpyroBopoT Kuciopona B MPUPOIL»,
«KpyroBopot Bonbl B mpuponae», «OCHOBHbIe OMOMBI cymny, «Kmumarnueckue
nosica 3emnn», «Tynapay, «Taitra», «Cmemannsiii gecy, «IIIupoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbinsay, « Tponudeckuii gecy.

O6opynoBaHue: repoapuu paCTeHUIN pa3HbIX OMOMOB, KOJIEKITUN KUBOTHBIX.

Tema 11. YestoBek u OKpyxkamoumias cpeaa

DKOJIOTUYECKHUE KPU3UChl M WX NpUYUHBL. Bo3jelcTBue deloBeka Ha
ouocdepy. 3arpssHeHue Bo3aylIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOMHOM cpeabl. OxpaHa BOmHBIX pecypcoB. Pazpymenue mouBbsl. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpOIIOreHHOE BO3/CHCTBUE HAa PACTUTEIBHBIA U KUBOTHBIA Mup. OxpaHa
PACTUTENIBHOTO M XUBOTHOrO Mupa. OCHOBHBIE MPUHIUIIBI OXpaHbl MPHUPOJIBI.
Kpacubie xuuru. OcobGo oxpansembie npupomaubsie Tepputopun (OOIIT).
boranuyeckue caipl U 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPHUHIMIBI YCTONYMBOTO PA3BUTUS YEIOBEYECTBA U MPUPOIBI.
PanvonanpbHO€ ~ TPHUPONOMONB30BAHME W COXpaHEHUE  OMOJIOTHYECKOTO
pasHooOpasus 3emumn. OOmME 3aKOHOMEPHOCTH TIJIOOAIBHBIX JKOJOTHYCCKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €T0 BEPOSATHHIE MOCIEACTBHUSA.

Pa3BuTe METONMOB MOHUTOPHHTA pPa3BUTHUS OMACHBIX TEXHOTECHHBIX
nporeccoB. Cucmemuvie uccredoganusi nepexooa K pecypcocoepezaiowel u
KOHKYPEHMOCNOCOOHOU dHepeemuke. buonozuyeckoe paznoobpasue u 6uopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneyugarwue 0ocmyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6u008 U 9dKkocucmem. OcCHOBbI
sKOpeabunumayuy dKocucmem U Ccnocobos 6opvObl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHuIX 3KOCUCHEM.

JdeMoHcTpanuu



Tabmumbslr 1 cxembl:  «3arps3HeHue  atMocgepbl»,  «3arps3HeHue
ruapocheprl», «3arps3HeHue 1nouBbl», «llapHukoBbll  3Pdekr», «Ocobo
OXpaHseMble IPUPOAHBIE TEPPUTOPUMY, «MONIENN YyIIPaBIIEMOT0 MUPAY.
Oo6opynoBanue: ¢otorpa@uu oxpaHsE€MbIX pPACTEHHH W KUBOTHBIX KpacHoii
kU Poccuiickoit @enepanuu, KpacHol KHUTH perHOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 110
BHUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJaronuMucsi TMpOorpaMM CpeAHEro oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeaIMETHbIE U MPEAMETHBIE.

B cTpykType TMYHOCTHBIX pe3ylbTaToB OCBOEHUS MPOrPaMMBbI IO OMOJIOTHUH
BBIICJICHBI CIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYYarOUTUMHUCS POCCHICKOM
IPaKIaHCKOW MACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACIICHUIO, Haluuue momueayuu K OOy4YEeHHIO  OHOJIOTHH,
YeleHanpaesieHHoe paseumue BHYTPEHHUX YOCKIECHUW JUYHOCTU HA OCHOBE
KJTFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAUIUNA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb O0YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NEATeIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMHU, TPHUCYIIUMH CHCTEME
OMOJIOTHYECKOTO 00PA30BaAHUS, HAIUYUE NPABOCOZHAHUSA IKOJIOTUIECKON KYIBTYPHI,
CHOCOOHOCMU CMasums 1IeIIA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPAMMBI TT0 OMOJIOTHH JOCTUTAKOTCS
B CIMHCTBE Yy4YeOHOW U BOCIIUTATEIBbHOW JEATCIbHOCTH B COOTBETCTBUHU C
TPaJULIMOHHBIMUA POCCUNUCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE MpaBWJIaMH W HOPMaMH
MOBEACHUS M CIIOCOOCTBYIOT IIpOIIECCaM CaMOTIO3HAHUS, CAaMOBOCIMTAHUS H
CaMOpAa3BUTHUSA, PA3BUTHUS BHYTPECHHEH TO3MIMK JIMYHOCTH, MATPUOTU3MA U
YBOKEHMSI K 3aKOHY M IPaBOIOPSJIKY, YEJTOBEKY Tpyla U CTaplieMy IOKOJICHUIO,
B3aMMHOTO YBa)XEHHUS, OCpPEKHOTO OTHOIICHUS K KYyJbTypHOMY HACIEAUI0 H
TpaAuLHAsIM MHOTOHAIMOHAIBLHOTO Hapoga Poccuiickor ®eneparnuu, npupoiue u
OKPYXAaIOIIEH cperie.

JImdHOCTHBIE pe3yiabTaThl OCBOEHUS Yy4yeOHOro mpeamera «buomorus»
JIOTHKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIINXCSl PYKOBOACTBOBATHCS
chopMupoBaHHOH BHYTPEHHEH IMO3UIMEH JUYHOCTH, CHUCTEMOH II€HHOCTHBIX
OpHEHTAllM{, TIO3UTHUBHBIX BHYTPEHHUX  yOEXKIEHMI, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIUPEHHE KU3HEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOLIECCE peaM3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENIbHOU JIESITEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:xaaHCKOTr0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINH 00YJAIOMIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOI0 0OIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYLIHOHHBIX TMpaB U OO0S3aHHOCTEH, YBa)KE€HUE
3aKOHA W MPABOTIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEITENBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4EOHBIX M MO3HABATEJbHBIX 3a7ay, BBIIOIHEHUU
OMOJIOTrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSITh COOCTBEHHYIO TMO3UIMI0O IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )KM3HU U OOBSICHSATH €€;

YMEHHE YYMTHIBaTh B CBOUX JEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOAEH C pa3HBIMHU YOSKJICHUSIMH, KYyIbTYPHBIMUA LIEHHOCTSIMU U
COILIMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B IMPOLECCE COBMECTHOIO BBINIOJIHEHUS
yuyeOHBIX, TIO3HABaTEJIbHBIX M HCCIEAO0BATENbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIIEHHUSI K MHEHHUIO ONIMOHEHTOB IMpu OOCYKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTrHYECKOTO COIePKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTpMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPaXAaHCKOW UEHTUYHOCTH, MaTPHUOTU3MA,
YBaXXEHUSI K CBOEMY HAapONy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoii, ropnoctu
3a CBOM KpaH, cBOX PomuHy, CBOM S3BIK U KyJIbTYpPY, INPOLIJIOE U HACTOSILIEE
MHOTOHaIlMOHAJIBHOTO Haponaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOIHOMY HACJIEAUI0 U MaMATHUKAM MPUPOABL,
OOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CLIOPTE, TEXHOJOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIaJ POCCHMCKUX YYEHBIX B CTAaHOBIICHHUE U
pa3BUTHE OHMOJIOTMHU, TOHUMAHUS 3HAUCHHsS OWOJOTMM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaeitHas yOexaEHHOCTh, TOTOBHOCTh K CIy)XeHHIO U 3amuTte (OTedecTBa,
OTBETCTBEHHOCTH 32 €r0 CYIbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAaHMUE IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HApO/a;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO MOBE/ICHNUS;

CIOCOOHOCTh OLIEHHMBATh CHUTYyalMI0 M IIPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMUNBOTO OYyyILIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POIAUTEISAM, CO3AaHUIO CEMBHA HAa OCHOBE
OCO3HAHHOI'O TIPUHATUA LEHHOCTEM CEMEMHOM JKU3HM B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTeTHYE€CKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MUpY, BKIIOYAas 3CTETUKY ObITAa, HAYYHOIO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

ITOHUMAHHME SMOLMOHAIBHOTO BO3JEHUCTBHS KUBOM ITPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPKEHHIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMIICHUE
MIPOSIBIISITH KaY€CTBAa TBOPUYECKOM JIMUHOCTH;

5) ¢pusuyeckoro BocnuTaHusA, GOpMUPOBAHUS KYJIBTYPHI 310POBbS H
IMOIUOHATBHOI0 0JIATONOJIYYHSA:

NOHMMAHUE W peaju3anus 37A0pOBOr0 M 0Oe30macHoro oOpasza KHU3HU
(310poBO€  TWUTaHUE, COONIIOAEHUE TUTMEHMYECKUX TpaBWiI U HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATHUM W OTIbIXa, peryiaspHas ¢u3ndeckKas
aKTUBHOCTB), OEpPEkKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE I[IEHHOCTH TMPaBWJI HWHIWBUAYAJbHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEJACHUS B CUTYAIlUAX, YTPOKAIOUIUX 3I0POBBIO U )KU3HU JIONEH;

OCO3HAHME TIOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
aJIKOTOJIs1, HAPKOTUKOB, KYpEeHHUSI);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HAHUE [IEHHOCTU MaCTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTHMYECKOM W COIUAIBHOU
HaAIPaBICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBAThH U CAMOCTOSTEIHLHO
BBITIOJIHSITH TaKYIO JICSITEILHOCTD;

UHTEpEC K paznuyHbiM cepaMm MpodecCuoHANIbHON AESITeNIbHOCTU, YMEHUE
COBepIlaTh OCO3HAHHBIM BBIOOP Oymymied mpodeccun U peaTu30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O M CamMoOOpa3oBaHHUIO Ha
IPOTS’)KEHUH BCEU KU3HU;

7) 3K0JIOTrN4€eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH IIeJIECO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHHKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJIOTHYECKOW KYJIBTYphI: MPUOOPETEHUE OIBITA
IUIAHUPOBAHUSA TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TIOCJIEACTBUM ISt
OKPYXAIOIIEH CPEeIbl;

OCO3HaHHWE TIO0ATHHOTO XapakTepa SKOJIOTHYECKUX MPoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble TMPU U3YYCHUH OMOJIOTHUU
3HaHWSI W YMEHHUS TPU PEIICHHH TpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOAONONIb30BaHUEM  (COOJIIOEHHE  MpaBWI  TOBEJIECHHS B MPUPOJE,
HallpaBJICHHBIX HA COXPAaHEHUE pPABHOBECHUS B SKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUSTHE JICMCTBUM, TMPUHOCAIIUMX BpPEH  OKpPYXKAIOIIEH
MPUPOJHON cpele, YMEHHE MPOrHO3UPOBATH HEOIATONPUSITHBIE SKOJIOTHYECKUE
MOCJIEACTBUS MPEIINPUHUMAEMBIX EUCTBUHN U MPEAOTBpALIATh UX;



HaJIM4YME PA3BUTOTO AKOJOTHYECKOTO MBIIIICHHUS, SKOJIOTHUECKON KYIBTYpHI,
OTIBITa TS TEBbHOCTH HKOJIOTHUYECKOH HaTPaBICHHOCTH, YMCHHSI
PYKOBOACTBOBATbCA HMMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOM M COLHUAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTHUECKOHN JCSITCIBHOCTH AKOJIOTHICCKOM
HaIPaBIICHHOCTH;

8) HeHHOCTH HAYYHOr0 NMO3HAHUS:

c(hOPMHPOBAaHHOCTHL MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOECTO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHTATENIbCKOM KYJIbTYPBI KakK CpEICTBA
B3aMMOJICHCTBUS MEXKIY JIOABMH M TIO3HAHUS MUPA;

NOHMMaHWe CcrenuuKu OWOJIOTMM KaK HayKd, OCO3HAHHsS €€ poJliu B
(GOpMUPOBaHUM PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IICJIOCTHOTO
NPEJCTaBICHUS 00 OKpY)KalIIeM MHPE KaK O €AMHCTBE MPHUPOABI, YEIOBEKA M
oOmiecTsa, B TO3HAaHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHHM MpoOIeM
COXPaHCHHS MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JIJII COBPEMCHHOW ITMBUJIU3AIINH:
oOecIieyeHUs HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHHE TEPCICKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX  peliaTh  PeCypCcHbIC  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYEeCTBa, NOMCKA MyTel BBIXOA U3 IOOAIBHBIX SKOJIOTHUYECKUX MPOoOsieM U
oOecrieyeHus  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
UCIIOJIb30BaHUIO TPUPOIHBIX PECYPCOB U (OPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUU OHOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHUSI  OOIIEH  KYJIBTYphl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, Kak
COCTAaBHOM 4YacTH (PYHKIIMOHAJIBLHOW T'PAMOTHOCTH OOydYaroIIuxcs, GopMHupyemMoit
P U3y4YEHUU OHOJIOTHH;

MOHWMAaHHE CYIIHOCTH METOAOB MO3HAHUSA, MUCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIIONb30BaTh TMOJlydaeMble 3HAHWA Ui aHalu3a |
OOBSICHEHUSI SBJICHUN OKPYKAIOIIETO MHPA W TPOUCXOANINX B HEM H3MEHEHUH,
YMEHHE JeNlaTh OOOCHOBAaHHBIE 3aKIIIOYEHUS HAa OCHOBE HAy4yHBIX (AKTOB U
MMEIOIIUXCS TAHHBIX C LEJBI0 MOIYYSHHS JOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CAMOCTOSITEILHO HMCIOJIB30BaTh OWOIOTHYECKUE 3HAHUS IS
penIeHus MpoOieM B peabHBIX JKHU3HEHHBIX CUTYaIHUSX;

OCO3HAHWE IIEHHOCTH HAYYHOW MESTEIBbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M MCCIIEA0BATEIBCKYIO MEATEIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUI0 W
caM0o00pa30BaHUIO0, K AKTUBHOMY TOJYYCHHUIO HOBBIX 3HAaHWUN MO OWONOTUU B
COOTBETCTBUH C KU3HCHHBIMU MOTPEOHOCTSIMHU.



METAITPEIMETHBIE PE3VYJIBTATBI

MeranpeameTHbie pe3yabTaTbl OCBOCHHS yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAuYUMble I8 (OPMUPOBAHUS MHUPOBO33PEHUS OOYyHAIOUTUXCS
MEXIUCIMIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIE MOHSATHS, OTPa)KaroIInue
LETOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U choenuduKy METOAOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTrus, SBJICHUE, MPOIIECC,
CHUCTE€Ma, Hay4YHBIM (DakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCClie/IoBaHUE,  HAONIONCHUE,  U3MEPEHHE,  JKCIEPUMEHT U Jpyrue);
YHUBEpCAJIbHBbIC y4eOHBIE JEHCTBUA (IIO3HABATEIbHBIE, KOMMYHHUKATHBHEIE,

PEryJIsTUBHbIE), o0ecreynBarolme dbopMupoBanue (YHKIIMOHAIbHOU
IPaMOTHOCTH ¥  COLMAJbHOM KOMIETEHIMH OOy4alolluXcs; CIOCOOHOCTD
o0y4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIUIIMHAPHBIE,

MHUPOBO33PCHYCCKHE 3HAHWS W  yHUBEpPCAJbHbIC yYeOHbIC JICHCTBHS B
IT03HABATEJIbHOMN U COLIMAIBHOU MPAKTHUKE.

B pe3ynbrare nzydeHusi OMOJIOTHU HA YPOBHE CPEIHETr0 00IIero o0pa3oBaHus
y oOyuaromierocs OyayT choOpMHpOBaHBl IO3HABATEIbHBIE YHHUBEPCAJbHbBIE
yueOHbIC JEHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAJIBbHBIC Yy4eOHBIC JCHCTBUS,
PETYIATUBHBIE YHUBEPCAIbHbIC YUEOHbIE IEMCTBHS, COBMECTHAS JACSTEIbHOCTb.

MeTtanpeaMeTHble pe3yiabTaThl OCBOEHUS MPOTPAMMBbI CpPEIHEro OoOIIero
o0pa3oBaHusl JOJKHBI OTPAXKATh:

Ogiagenne YHHBEpPCAJbHBIMH yueOHbIMH NM03HABaTeJIbHBIMHU
AeMCTBUAMM:

1) 6a30Bble JJOruyecKHe JeiicTBUA:

CaMOCTOATENbHO  (opMynHpoBaTh U aKTyaJIU3UPOBaTh  MPOOIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

UCIIONB30BaTh TPU OCBOCHUW 3HAHUUA TPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiaccuduKauu, 0000IIEeHNs), pACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHIA (BBIACIATh WX XapaKTEpHbIC MPHU3HAKH, YCTAHABIMBAThH
CBSI3H C JIPYTUMU TIOHSITHSIMHU );

OTpEeAeNATh NENH JCATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX
JOCTHXKEHHUS, COOTHOCUTD PE3YJIBTATHI IEITEIILHOCTH C TTIOCTaBICHHBIMU LIETISIMU;

UCIIONB30BaTh OMOIOTUYECKUE TOHITHS ISl OOBsICHEHUS (DAKTOB W SIBICHUIA
YKUBOW MPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIE, JEAYKTHBHBIC, TIO
aHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PACCMATPUBAEMBIX
SBIICHUSX, (POPMYIUPOBATH BBHIBOIBI M 3aKITFOUCHIS;

MPUMEHSTh CXEMHO-MOJICTHHBIC cpencTaa TSI MPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3y4aeMbIX OMOJIIOTMUECKUX OOBEKTax, a



TaKke  TPOTHBOPEUYMI  Pa3HOTO  pONa,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3palareiBaTh MJIAH pEUIeHUsS MPOOJEeMbl C YYETOM aHaIN3a UMEIOIINXCS
MaTepHUalIbHBIX U HEMaTEePHATBHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JCATEIHHOCTD, OIICHUBATH COOTBETCTBUE PE3YIBTATOB
IIEJISIM, OIICHUBATh PUCKHU MTOCIICICTBHIA IEITCILHOCTH;

KOOPJIMHUPOBATh M BBIMOIHATH PAOOTY B YCIOBHUSAX PEAIBHOTO, BUPTYaTLHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS,

pa3BHBaTh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUN KKU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCJIEI0BATEILCKHE TeHCTBHS:

BJIQJICTh HABBIKAMHU Y4eOHO-HUCCIIEI0BATEIBCKOW U MPOCKTHOMN JNeATEIHLHOCTH,
HaBbIKAMHU  pa3pemieHus 1po0sieM, CIIOCOOHOCTBIO HM  TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUICCKUX 33]1a4, IPUMCHCHHUIO
Pa3TUYHBIX METOOB ITO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHBIC BHJIBI JEATEIBHOCTH 110 IOJYYCHHUIO HOBOTO
3HAaHMSI, €r0 HWHTEPIpETaldd, MPeoOpPa30BaHUIO W TMPUMEHCHHUIO B YYCOHBIX
CUTYaIUsX, B TOM YHCJIC ITPH CO3/IaHUH YICOHBIX U COIMAIBHBIX TIPOCKTOB;

(dbopMUpOBaTh HAYYHBIH THUIT MBINUICHUS, BIaJACTh HAYYHOW TEPMHUHOJIOTHEH,
KITIOYEBBIMH TMOHATUSIMH U METO/IaMH;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a/Jladyd B 00pa30BaTEIBHOMU
JESTENBbHOCTH U KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh TPUYUHHO-CIICACTBEHHBIE CBA3M M AaKTyaJlU3UpOBaTh 3aj1advy,
BBIIBUTATh THUIOTE3Y €€ pEeIIeHUs, HAaXOIUTh apTyMEHThI [JIs J0Ka3aTelbCTBa
CBOMX YTBEPKJECHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATh TIOJNIYYCHHbIE B XOJE€ PEIICHUS 3aJaud  PEe3YJbTarhl,
KPUTHUYECKU OIEHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIEHKY HOBBIM CHTYaIUsIM, OTICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH IIE€JICHANIPABICHHBIN TMONCK TEPEeHOCa CPEACTB U CIIOCOO0B
JEHCTBUS B TPO(PECCHOHANBHYIO CPELy;

YMETh TEPEHOCHUTHh 3HAHWS B TIO3HABATEIBHYIO M TPAKTHUYECKYIO OO0IacTH
KU3HEIEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE WJEH, MpENaratb OpPUTHHAIBHBIC MOIXOIbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE aIETEPHATUBHBIC PEIICHUS.

3) padora ¢ uHpopMaLUeN:

OpPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX WH(MOpPMAIH (TEKCTEe y4eOHOTO
nmocoOus, HayYHO-TIOMYISIPHOW JHUTEpaType, OWOIOTHYECKUX CIOBApSIX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHaIW3UPOBAThH



nH(popMaINIO pa3IUYHBIX BUJIOB U (OPM MPECTABICHUS, KPUTUUECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEMTPOTHUBOPEUUBOCTH;

dbopMynHpoBaTh 3aMpPOChl U MPUMEHATh PA3IUYHBIE METOJbI MPHU TOUCKE U
otOope Ouonmornvecko MHMOpMALUU, HEOOXOMUMOU JIJIsi BBIMOJHEHUS y4EeOHBIX
3azay;

npuoOperarh ONBIT HCMOIB30BaHUS WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBATh KYJIbTYpYy aKTUBHOI'O HCIIOIB30BAHUS PA3TUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMaJbHYIO  (OpPMYy  TIPEACTaBICHUS
ouonornuecko mHdopmanuu (cxeMbl, rpaduKu, JUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B Ka4yeCTBE CpeJACTBA Tpu pabore ¢
ouonornuecko uHpOpMAIMEH: MPUMEHATh XUMHUYECKue, (U3UYECKUue U
MaTeMaTH4YeCKUEe 3HAKH W CHUMBOJBI, (GopMyibl, abOpeBHarypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBa
HaIJISITHOCTH;

BIaJICTh ~ HABBIKAMH  pAacroO3HABaHUS W 3alUTBl  WH(pOpMaIuH,
MH(GOPMAIIMOHHOM 0€30MaCHOCTH TUYHOCTH.

OBi1aieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J1eHCTBUAMM:

1) o0menue:

OCYHIIECTBISTh KOMMYHHKAIIMU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATH
B JMaJore WK JUCKYCCHUU MO CYIIECTBY 00CYXIaeMod TeMbl (yMEHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaraeMoit
3a/layM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTH IMO3UIIMKN JPYTUX YYaCTHUKOB
JaJiora Wil IUCKYCCUH);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOINEHMS, TOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalluH,
YMETh CMSTYaTh KOH(IIUKTHI U BECTU MTEPETOBOPHI;

BJIAJIETh PA3IMYHBIMHU CIIOCOOAMU OOIIEHHUS W B3aUMOJICHUCTBUS, TTOHUMATH
HaAMEPEHUS JAPYTUX JOACH, MPOSBIATh YBAKHUTEIBHOE OTHOIICHHE K COOCCETHUKY
U B KOPPEKTHOU Popme HopMyTUpOBATH CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTMYHO H3Jararb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJNICTB.

2) coBMeCTHAas AeATeIbHOCTD:

NOHUMAaTh W HMCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIAUBUYaTbHOU
pabOThI TIPH PEIICHUH OMOJIOTHIECKOU TTPOOIEMBbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1auu;

BBIOMpAaTh TEMAaTUKy M METOAbl COBMECTHBIX ACHCTBUNA C Y4YETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEHN KaXK/I0T0 WieHa KOJIUIEKTUBA;



NpPUHUMATh [EJIM  COBMECTHOM  JEATENIBbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATH JEUCTBUSA II0 €€ JOCTHIKEHMIO: COCTABJIATH IUIAH JECHUCTBUM,
pacnpenensTh poiau C YYETOM MHEHUH YYAaCTHHKOB, OOCYXIaTh pPE3yabTarhbl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJI0r0 yYaCTHUKA KOMaH/bl B OOIIUIA
pe3yAbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyararb HOBBIE TMPOEKTHI, OIEHHMBAaTh HJEH C TO3WIMA HOBU3HBI,
OPUTHHAJILHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISTh TO3UTUBHOE CTPATETMUYECKOE IIOBEAEHHUE B Pa3IUYHBIX
CUTYaIIUSX, IPOSIBIATH TBOPYECTBO U BOOOPAKEHUE, OBITH HHUITUATUBHBIM.

OBj1aieHNe YHMBEPCAJIbHBIMHU PEryJIATHBHBIMY J1€HCTBUAMU:

1) camoopranuszanus:

UCIIONB30BaTh OMOJNIOrMYEeCKUE 3HAHUS JJIS BBISBICHHS MpoOiaeM U uX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUM LEJeBble W CMBICIOBBIC
YCTAHOBKM B CBOMX JICMCTBUSIX M MOCTYMNKaxX MO OTHOILICHUIO K JKUBOW MpPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NIE€SITENBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]aud B 00pa3oBaTeIbHOM
JNEATENIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSAITEJIbHO ~ COCTAaBJATh IJIaH pEHIeHUs MpoOieMbl C  y4ETOM
UMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN M MPEAIIOYTECHUH;

J1aBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacIIMpATh paMKH Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHI;

JIeNiaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO W TPOSIBICHUIO IMHUPOKOW HPYIUIIUU B
pa3HbIX 00JIaCTAX 3HAHUW, IOCTOSHHO TMIOBBIIIATh CBOW 0OOpa30BaTEIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JEATEIIBHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIENSAM;

BIAJICTh  HABbIKAMU  TIO3HABaTEIIbHOW  peQUIeKCMM  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBAaHHM, WCIOJB30BaTh NMPHUEMBI PEeIICKCHH ISl OIEHKH CUTYallid, BBIOOpA
BEPHOT'O PELICHUS;

YyMETh OLICHUBATh PHUCKH W CBOEBPEMEHHO NPUHHAMATh PEUICHUS 110 HUX
CHIKECHUIO;



MPUHUMAaTh MOTUBBI W apPryMEHTBhl JPYrUX IMpPH aHAJIU3E pPE3yIbTaToB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 M APYrux:

MPUHUMATh ce0s, MOHMMAasi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTbl JpYrMX TIpU aHalM3€ pPe3ylbTaToB
NEeSTENbHOCTH;

OpU3HABaTh CBOE MPABO U MPABO APYIHX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH IPYroro YeaoBeKa.

HNPEAMETHBIE PE3VYJIBTATbI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUS COACpKAHUS Y4EeOHOTo TMpeamera
«buonoruss» Ha yrIyONEHHOM ypOBHE OpPHUEHTHUPOBAHBI Ha obOecredeHue
npodpunbHoro  oOyyeHust  oOywaromuxcsi  Ouojoruu. OHM  BKIIOYAIOT:
crienuduyeckue sl OMOJIOTUU HAayYHbIE 3HAHUS, YMEHHSI U CIIOCOOBI JEHCTBUM 110
OCBOCHHUIO, MHTEPIIPETAIIUU U MPeoOpa30BaHUIO 3HAHHM, BUJBI JAEATEILHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUN M MX NMPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peaNbHBIX JKU3HEHHBIX cUTyanusX. [IpeamerHbie pe3ynbraTbl MPEACTABICHBI IO
rojaM M3y4eHUsl.

[IpenMeTHble pe3ynbTaThl OCBOCHHS ydeOHoro mnpeamera «buonorus» B 10
KJacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAaHHOCTh 3HAHUA O MECT€ U POJIM OUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MUpPA, B
NO3HAHUU  3aKOHOB  MPUPOABI W  pEHIeHMH  MpoOJeM  PalOHAIBLHOTO
IPUPOOTIOIB30BaHUSA, O BKJIAJIE€ POCCUUCKUX M 3apYOCKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIaJICHUE CHUCTEMOH OMOJOTMYECKHUX  3HAHHWK, KOTOpas  BKIIIOYAET:
OCHOBOITOJIArarolue OUOJOTUYECKUE TEPMHUHBI W TOHATUSA (KU3Hb, KIETKA,
OopraHu3M, MeTaboJaM3M, TOMEOCTa3, CaMOPETyslus, CaMOBOCIPOU3BEICHHE,
HACIIEZICTBEHHOCTh, W3MEHYMBOCTb, POCT U PA3BUTHE), OMOJOTHUYECKHE TEOPHU
(xnerounas teopus T. [lIBanna, M. lllnelinena, P. Bupxosa, xpomocomHasi Teopust
HacnenactBeHHocT T. Moprana), yuenus (H. WM. BaBuioBa — o0 weHTpax
MHOT000pa3us U MPOUCXOKICHUS KYJIbTYPHBIX pACTEHUH), 3aKOHBI (€IMHO0Opa3us
MIOTOMKOB TE€PBOT0 TOKOJEHHUS, PACIICIUICHHs, YHCTOThl TaMeT, HE3aBHCUMOTO
HacienoBanuss [. MeHngensa, TOMOJOTHYECKMX PSOOB B HACIEIACTBEHHOU
m3menunBocty H. V. BaBuiiosa), mpuHUUIBI (KOMIUIEMEHTAPHOCTH );

BIaJICHUE OCHOBHBIMHU METOJAMHU HAYYHOIO TMO3HAHHUSI, HCIOIb3YEMbIX B
OMOJOTUYECKUX HCCIIECIOBAHUSAX JKUBBIX OOBEKTOB (OMHCAaHWE, W3MEpPEHHUE,
HaOII0IeHUE, IKCIIEPUMEHT);

YMEHHUE BBIJEIATh CYIIECTBEHHbIE PU3HAKU: BUPYCOB, KJIETOK MPOKApHOT U
AYKAapUOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE



Oaxtepuii, rpuOOB, pacTEHU, )KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHHUH, >XUBOTHBIX, YEJOBEKa, MPOLECCOB >KU3HEACATEIHHOCTH,
MPOTEKAIOMINX B OpraHU3MaxX PacTeHUH, KMBOTHBIX U YEJIOBEKA, OMOIOTHMYECKUX
IpoLeccOB: OOMEHa BelEecTB (MeTadou3M), MPEBPAILCHUs SHEPIUH, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpo(HOro TUIIOB MUTAHMS, (DOTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MeH03a, TaMeToreHe3a, SMOpPUOTreHe3a, MOoCTAIMOPUOHAIBHOTO PAa3BUTHS,
pPa3sMHOXCHHS,  WHIAMNBUAYAIBHOTO  pa3BUTUs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBUS TE€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOpA;

yMEHHE YCTaHaBIIMBAaTh B3aUMOCBSI3M MEXKIY OPTaHOMIAMU KIETKH W HX
(GYHKIMSAMH, CTPOCHUEM KIETOK pa3HBIX TKaHEH W HUX QYHKIUSAMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpPraHOB y pPACTCHHid, XMBOTHBIX W YEJIOBEKa U HUX
(GYHKIMSAMH, MEXIYy CHUCTEMaMH OpPraHOB M WX (DYHKIUSMH, MEXKIY JTarmaMu
oOMeHa BEIIEeCTB, 3TalaMy KIETOYHOTO [MKIIA U )KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
dTarmaMu SMOPUOHAILHOTO Pa3BUTHS, TEHOTUIIOM U (HEHOTHUIIOM, (DEHOTHIIOM |
(dakTopamu cpenbl OOUTaHMS,

YMEHUE BBISBIISATh OTIIMYUTENIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuH, )KUBOTHBIX U YEIIOBEKA;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIHE AaPTYMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJMKY JUIsI I0Ka3aTeJIbCTBA POJCTBA OPraHHU3MOB PAa3HBIX
CUCTEMAaTHYECKUX TPYIIIL;

YMEHUE peliaTth OMOJI0rM4YeCcKUe 3a/1auu, BBISBISITD IPUUMHHO-CJIEICTBEHHBIE
CBSI3U MEX/1y UCCIIeAyeMbIMU OMOJIOrMUYECKUMU IPOLIECCaMU U SIBIICHUSIMU, JeJ1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YIbTAaTOB;

YMEHUE BBINOJHATH J1a00OpaTOpHbIE M MPAKTUYECKUE padoThl, COOMIOIaTh
npaBuja mpu padboTe ¢ yueOHBIM U JTA00PaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUIaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTAIbHBIMU
cpeAacTBaMHy, (GOpMYIHUpYs Ielb MCCIENOBaHUsS, AHAJIU3UPOBATH IOJYYECHHBIC
pe3ynbTaThl U J1e71aTh BHIBOADI;

YMEHHE y4acTBOBaTh B Y4eOHO-HMCCIEeNOBaTeIbCKoM padore Mo OHONIoTHH,
HKOJIOTMM M MEAMIIMHE, MPOBOAMMOI Ha 0a3ze IIKOJbHBIX HAy4HBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJNYYEHHbIE  pe3ydabTaThl  HAa  YYEHHUYECKUX

KOH(EPEHITHUX;
YMEHHE OIEHWBAaTh JITHYECKHUE AaCIEKThl COBPEMEHHBIX HWCCIIEAOBAaHUMA B
obmact  OWomormM W MEOWIUHBI  (KJIOHHPOBaHUE,  HMCKYyCCTBEHHOE

OIUIOAOTBOPEHHE, HAIMPABICHHOEC W3MEHCHUE T'€HOMAa W CO3JAHHUE TPAHCTECHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccHoHaTbHON
NEATeNIbHOCTH B O0JIACTH OMOJIOTMH, MEIULIUHBI, OUOTEXHOJOTUH, BETEPUHAPUH,
CEIIbCKOTO XO35IMCTBA, MUIIEBON MPOMBIILICHHOCTH, YIIIYOJATh MO3HABATEIIbHBIM



MHTEpPEC, HAIIPaBICHHbI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Ipodeccuu u
MPOAOKEHHE OMOJIOrMYECKOro O00pa3oBaHUS B OpPraHM3alUsX CPEIHEro
po(eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUSI.

[IpeameTHbie pe3ynbTaThl OCBOCHUsI yueOHoro mpenmera «buonorus» B 11
Kjacce NOJKHBI OTPAXKaTh:

c(hopMUpPOBAaHHOCTh 3HAHUM O MECT€ M pPOJM OUOJOTUU B CHCTEME
€CTECTBEHHbIX HayK, B (OPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYUYHOMU
KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPHUPOJALI M PEIICHUH SKOJIOTHYECKUX
npoOjieM 4eloBeYeCTBa, a TaKkKe B PELIEHWH BOMPOCOB PpalMOHAIBHOTO
IPUPOAOIOIL30BaHUS, U B (DOPMUPOBAHUHU IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJIe POCCHUICKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHE BIAJETh CHUCTEMOW OHMOJOTMYECKUX 3HAHMM, KOTOpas BKIIIOYAET
ONpe/eNieHUsT W TOHUMAHUE CYIIHOCTH OCHOBOIOJATAIONINX OHOJOTHUYECKUX
TEPMUHOB M TOHATUH (BUA, JKOcuUcTeMa, Ouocdepa), OMOIOTHUYECKHE TEOPHUH
(aBomtonmonHast teopus Y. J[apBuHa, CUHTETHYECKAs TEOPHs IBOJIOLMH), YUCHUS
(A. H. CesepiioBa — 0 myTsix ¥ HanpapieHusix 3pomtouuu, B.W. Bepnanckoro — o
ouocdepe), 3akoHbl (reHetnueckoro paBHoBecus JIx. Xapau u B. BaiinOGepra,
3apoasimeBoro cxoactea K. M. bapa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUUECKOM MUpaMHJbl HSHEpPruu), Tunote3nl (rumore3a «vupa PHK» V.
I'unGepra);

YMEHUE  BIAJE€Th  OCHOBHBIMH  METOIAaMH  HAy4yHOIO  IIO3HAHUA,
UCIIOJIE3YEMBIMH B OUOJIOTMUECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U HIKOCHCTEM
(omucanue, U3MepeHue, HaOMIONEHUE, DKCIEPUMEHT), CIOCO0aMM BBIABICHUS H
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBEHHbIC TNPU3HAKU: BHUIOB, OHUOTEOICHO30B,
PKOCUCTEM W Ouocdepbl, CTaOWIM3UPYIOMIEro, ABHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOI'O otbopa, aJUI0NaTPUYECKOTO u CHUMITaTPUYECKOTO
BUI000pa30BaHUs, BIUSHUS JBIDKYIIUX CHJI SBONIOIMU HA TeHOMOH/ MOMYIISAINH,
MIPUCIIOCOOJICHHOCTH OPraHu3MOB K cpelie OOUTaHUs, YepPEAOBAHUS HAMPABICHUI
ABOJIIOIIUH, KPYTOBOPOTA BELIECTB U MIOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXKIY MPOLIECCAMHU SBOIIOLUH,
JBIKYIIUMU CHJIaMH aHTPOINOreHe3a, KOMIOHEHTAMH Pa3IUYHbIX 3KOCHCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISTH  OTJIMYUTEIBHbIE  NPU3HAKA  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K cpele oOWTaHus, aOMOTHYCCKHX M OMOTHYECKHX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€il  OpPraHW3MOB B  COOOLIECTBAX,
AHTPOIIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEH MECTHOCTH;



YMEHUE WCIOJb30BaTh COOTBETCTBYIOIIHE AapPTYMEHTHI, OHOIOTUYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIMKY JJISl JOKa3aTeNbCTBA POJACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMAaTHYECKHUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpelibl OOUTaHUs, EANHCTBA
YEeNIOBEUECKUX pac, HEOOXOMUMOCTH COXpaHEHHsT MHOrooOpasus BHIOB U
HKOCHCTEM KaK yCIOBHS COCYIECTBOBAHUS MPUPOIBI M YEIOBEYECTBA;

yMEHHUE penrath OMOJOTHYECKUE 3a/1auH, BBISBISITh IPUUNHHO-CIICICTBEHHBIC
CBSI3U M@Ky UCCIEAYEMBbIMUA OMOJIOTHYECKUMU TPOIIECCaMU U SIBICHUSMU, JeNaTh
BBIBOJIBI ¥ TIPOTHO3bI HA OCHOBAHWH TOTYYEHHBIX PE3YIbTATOB;

yYMEHUE BBHIMONHATH J1a00OpaTOpHBbIE M TMPAKTUYECKUE paboOThl, COOMIOIATh
npaBuiia Mpu padoTe ¢ yueOHbIM U 1a00PaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIIBUTATh THUIOTE3BI, MPOBEPATh HUX OKCIEPUMEHTATHHBIMU
cpeacTBaMu, (GOPMYIHPYS II€JIb HCCIEAOBaHUS, aHAIU3UPOBATh IOJYYCHHBIC
pE3yNBTaThl U 1e1aTh BHIBOJBI;

yMEHHE y4JacTBOBAaTh B Y4eOHO-HCCIENOBaTeIbCcKod pabore mo Owonoruw,
OKOJIOTMH M MEIHIIMHE, MPOBOAMMON Ha 0ase IIKOIBHBIX HAYYHBIX OOIIECTB, U
NyONIMYHO  TPEACTaBIATh  IOJNYYCHHBIE  PEe3ylnbTaTbl HA  YUYEHHUUYECKUX
KOH(epeHIUsX;

yYMEHUE OILIEHUBATh THIIOTE3bl U TCOPHH O MPOUCXOKICHHUH KU3HU, YSIOBEKA
M 4YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0AX MPEaOTBpAICHUS
ro0abHBIX U3MEHEHUH B Orocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oymymied mnpodeccroHanbHOU
JEeSTENBHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIB30BAHUS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHMH, BETEPUHAPHUM, CEJIBCKOTO XO3SICTBa, MHUIIEBOM
POMBINIJIEHHOCTH, YIIYONIATh IIO3HABATENBHBIM WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMd W MIPOAOJDKEHHUE
OMOIOruYecKoro 00pa3oBaHUs B OpraHU3AIMIX CPEIHEro NMPOo(eCCHOHAIBHOTO H
BBICITIETO 00pa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoJsinyecTBo 4yacoB DJIeKTPOHHbIE
Ne n/m E:;?;igf;::me PAIICIOB M TEM Beero Konrpouabnsbie | IlpakTuyeckue f)lép;g)cﬂ)?ab;ee;bﬂme
padoTbI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBbl€ CHCTEMBI U UX U3yYECHHE 2
3 buonorus knetku 2 0.5
4 XHUMHUYECKasi OpraHu3aius KIeTKN 10 0.5 1
5 Crpoenue u GyHKITUU KICTKH 8 0.5 2
6 OOMeH BelecTB U MpeBpallleHrne YHEPTUU B 9 0.5 1
KJIETKE
7 HaCJ'IeL[CTBeHIjI.aﬂ uHpopMaIus u 9 0.5 0.5
peanuzaiys e€ B KJIeTKe
8 JKW3HEHHBIN HUKI KIETKA 6 0.5 1
9 Crpoenue u GyHKIHUN OPraHU3MOB 17 1.5
10 Pa3MHOXeHHE 1 pa3BUTHE OPraHU3MOB 8 0.5 1.5
1 I'enetuka — Hayka O HACJIEICTBEHHOCTH U 5 0.5
W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0.5 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 0.5 1
14 I'eneTuka yenoseka 3 0.5 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 buoTrexHonorus u CHHTETUYECKas 4 0.5
ouonorus
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 13




11 KJTIACC

KosinuecTBO 4acos DJIeKTPOHHBbIE
Ne n/m E:;?;igf;::me PAIICIOB M TEM Beero Konrpouabnsie | IlpakTuyeckue f)lgl;g)cﬂ)?ab;ee;bnme
padoTbI padoThI pecypebi
1 3apoxICHUE U Pa3BUTHE IBOJIOIIMOHHBIX 4
MIPEICTABJICHUI B OMOJIOTHHU
2 MuKkpo3BOIIOIUS U €€ Pe3yIbTaThl 14 0.5 2
3 Maxkpo3BoJtoIus ¥ €€ pe3yJbTaThl 6
4 [TpoucxoxaeHue U pa3BUTHE KU3HHU HA 15 0.5 15
3emiie
5 [TpoucxoxaeHue 4enoBeKka — aHTPOIIOTCHE3 10 0.5 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIICHHSIX
6 OPraHu3MOB M HAJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarouien cperon
7 OpranusMsbl 4 cpea OOuTaHUs 9 1.5
8 DKOJIOTHS BUIOB W TOMYJISAIUI 9 0.5 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHYECKNE 12 0.5 0.5
CUCTEMBbI
10 buocdepa — rmobdanpHas skocucTeMa 6
11 YenoBek u OKpyxarolas cpeaa 6 0.5
12 Pe3epBHOE BpeMst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoJsnuecTBO 4acoB

Bcero

KonTpoibHbie
padoThl

IIpakTHyeckue
padoThI

Jara
H3yYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

buonorns xax KoMIIIekcHas HayKa 1 KakK
4aCTh COBPEMEHHOTO OOIIIECTBA

JKuBrle cucTEMBI U UX CBOMCTBA

ypOBHeBaSI OopraHru3alua )XUBbBIX CUCTEM

B~ W

WcTtopust OTKpBITUS U N3yYEHUS KIETKH.
Kiterounas reopus

MeTo/1b1 MOJEKYASPHOUN U KIETOUHOU
ounonoruu. [Ipakrnueckas padora
«M3yueHnne MeToI0B KJICTOYHON OMOJIOTUN
(xpomarorpadus, anexTpodopes,
muddepeHnnanbHOe EeHTpU(yrupoBaHue,
IT11P)»

0.5

XUMHWYECKUN COCTAB KIETKU

MI/IHepaJ'IBHBIC BCIIECTBA KJIICTKU, UX
ouojoruyeckas POJib

Opranuyeckue BellecTBa KJIETKU — OENKU.
JlaboparopHas pabora «OO0HapyKeHHE
OEJIKOB C MOMOIIIbIO KaYeCTBEHHBIX
peaKIHii

0.5

CgoiicTBa, Knaccudukanusa u GyHKIUN
O€eIKOB

10

Oprannyeckue BEIeCTBA KIETKA —
YIJIEBOJIBI

11

OpraHI/I‘{eCKI/IC BCIICCTBA KJIICTKHU —
JIMITU ABI




Hyxneunossie kucnorsl. [JHK n PHK.
JlaboparopHas pabora «MccinenoBanue

12 HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3 0-5
KJIETOK Pa3JIMYHbIX OPTaHU3MOBY
Crpoenne u pyakuu ATD. [Ipyrue

13
Hykieosuarpudocdarsr (HTD)

14 CexsennpoBanue [JHK. Metoel reHoMuKH,
TPAHCKPUIITOMUKH, IPOTEOMHUKHU

15 Metoabl CTPYKTYpHON OHOJOTHH

16 Tuns! kierok. [IpokapuoTuyeckas KJIeTKa
CrpoeHnne ryKapruOTHYECKON KIIETKH.

17 [Ipaktuueckas pabota «/3ydyeHne cBOICTB 0.5
KJIETOYHOH MeMOpaHbD»

18 [ToBepXHOCTHBIN ammapar KIeTKH
OnHomeMOpaHHBIE OPraHOUIbI KIETKH.

19 [Ipaktuueckas padora «13yuenune 0.5
JBUKEHUS LIUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKAX»
[TonyaBTOHOMHBIE OpraHOM/IbI KJIETKH:

20 MUTOXOHAPUH, IacTuabl. JlabopartopHas 0.5
pabota «VccnenoBanue mia3mMon3a u
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbBIE OpraHOWIbI KIETKH

22 Crpoenue u GyHKIUU sapa
CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK

23 sykapuot. JlaboparopHas pabora 0.5
«M3yueHune CTpOeHus KIETOK Pa3InyHbIX
OpPraHU3MOB»
AccuMWIALNA U JUCCUMUAIISLUSA — JBE

o4 CTOpOHBI MeTabonu3Ma. Tumnsl oOMeHa

BeniectB. JlaboparopHas pabora «3ydenune
KaTaJIMTHYECKON aKTUBHOCTH (DEPMEHTOB




(Ha mpuMepe aMuJIa3bl WK KaTajla3bl)»

@epMEHTATUBHBIN XapaKTep peakiuil
KJIeTOYHOTO MeTabonm3ma. JlabopatopHas

25 pabora «M3yuenue pepMeHTATUBHOTO 0.5
pacllernieHus IepoKcHia BOJOpoIa B
PACTUTEIBHBIX U KUBOTHBIX KIETKAX)
26 benku-akTuBaTOphl U OCIKU-UHTUOUTOPHI
27 ABTOTpO(HBIN THI 0OMEHA BEIIECTB
28 doTocHHTE3
Xemocuntes. JlaboparopHas padota
29 «CpaBHeHHe mpo1eccoB (POTOCUHTE3A U 0.5
XEMOCHHTE3a»
AnHaspoOHbIe OpraHu3Mbl. Buibl OpokeHusl.
30 JlabopatopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U JIBIXaHHS
31 AspoOHBIE OpTraHU3MBI. ITaITbl
SHEPreTUYECKOro 0OMeHa
DHeprus MEMOPaHHOTO rpaiueHTa
32 npotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3b1
33 Peakuyu MaTpuyHOTO CUHTE3a
34 Tpanckpunius — marpuanbii cuaTe3 PHK
35 Tpancnsuus v e€ Tanbl
36 KomupoBanue amunokucnot. Pons pubocom
B OMocuHTe3e Oelka
37 Opranu3zaiys reHoMa y MpoKapuoT u
9YKapuoT
33 MounekynsipHble MEXaHU3MBbI SKCIIPECCUU
T€HOB Y DYKapHuoOT
Bupycbl — BHeKJIeTOUHBIE (POPMBI KU3HH U
39 oOnurarHele nmapa3utsl. [IpakTuyeckas 0.5

pa60Ta «COB,Z[&HI/IC MOACIIN BUpyCa»




BupycHslie 3a001eBaHus YeI0BEKa,

40 JKUBOTHBIX, PACTCHUN

41 HanotexHonoruu B OMOJIOTHN ¥ MEIUITIHE

42 JKu3HeHHBIN HUKIT KJIETKHA

43 Marpuussii cuare3 JIHK
Xpomocomsl. JlTaboparopHas pabora

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHKpOIIpenaparax»

45 JleneHne KJIETKM — MHUTO3
Tuns! kierok. Kapnoknues 1 HIUTOKUHES.

16 JlabopatopHas pabota «Habnronenue 0.5
MHTO3a B KJIETKaX KOHYHKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpPOTIPETIaparax)»

47 Perynsmus )kU3HEHHOTO IIUKJIA KJIETOK

48 OpraHusm Kak eIMHOE 1ET0e

49 Tkanu pacTeHUH. gIa6opaToRHaﬂ pabora 0.5
«M3yyeHne TkaHel pacTeHU»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlabopatopHas pabota «3yueHue TkaHen 0.5
KUBOTHBIX»
Opranbl. Cuctemsl opranoB. JlaboparopHas

51 pabora «/3y4eHne opraHoB IIBETKOBOTO 0.5
pacTeHusD»

52 Ornopa Tena opraHu3MOB

53 JIBr>keHHE OpraHn3MOB

54 [IuTanue opraHu3mMoB

55 [MuTanue NO3BOHOYHBIX )KUBOTHBIX.
[IumeBapuTenbHas cucTeMa 4eJaoBeKa

56 JIpIXaHHEe OpraHu3MoB

57 JIpIxaHre TO3BOHOYHBIX JKUBOTHBIX U

YCJI0BCKa




58 TpaHcnopT BELIECTB y OpraHU3MOB 1
59 KpoBeHnocHas cucrema o3BOHOYHBIX 1
YKUBOTHBIX U YEJIOBEKA
60 Boiienenue y opranusmMoB 1
61 3ammTa y Opranu3mMoB 1
62 HNMMmyHHas cucrema 4enoBeka 1
63 Pa3znpaxxuMocTh U peryasinusi y OpraHu3MoB 1
64 I'ymMopainbHast peryisiius 1 SHAOKPUHHAS 1
CUCTEMa KUBOTHBIX U YeJIOBEKA
65 @opMBbl pa3MHOKEHUS OPraHU3MOB 1
66 [TonoBoe pasMHOKEHHE 1
67 Meiio3 1
I'amerorenes. O6pa3zoBaHue U pa3BUTHE
63 MOJIOBBIX KJIETOK. JlaGopaTopHas paboTa 1 0.5
«M3ydyeHne cTpoeHHs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOTIpEraparax»
69 NnauBuayanbHOe pa3BUTHE OPraHU3MOB — 1
OHTOTEHE3
70 3akna/iKa OpraHoB U TKaHEH u3 1
3apOJIBIIIEBbIX JTUCTKOB
Poct u pa3zButue xuBoTHbIX. JIJaboparopHas
71 pabota «BpIsBIIeHHE TPU3HAKOB CXOJICTBA 1 0.5
3apO/JIIIIEH TTO3BOHOYHBIX )KMBOTHBIX)
Pa3mHOXeHME U pa3BUTHE PACTCHU.
72 JlaboparopHas pabora «CTpoeHue OpraHoB 1 0.5
Pa3MHOKEHUS BBICIITUX PACTEHUI
73 Hctopus ctaHOBIEHUS U pa3BUTHUS 1
TeHETHUKH KaK HayKH
OCHOBHBIE TIOHATUS U CHMBOJIbI TCHETUKHU.
74 JlaboparopHas pabora «/[po3oduna xax 1 0.5

0OBEKT TEHECTUYCCKUX HCCIIeIOBAaHUI




3aKOHOMEPHOCTHU HACIEIOBAHUS IIPU3HAKOB.
MoHOTrHOpHIHOE CKPELUBAHHUE.

75 [Ipaktuueckas padora "U3yueHue 1 0.5
PE3YIIBTaTOB MOHOTHOPHIHOTO
CKpEUIMBaHUsA Y Ap030 (bl

76 [uronoruyeckre 0CHOBBI MOHOTHOPUTHOTO 1
CKpEIIUBaHUS

77 Ananusupyroriee ckpemuBanue. HemomaHoe 1
JTOMUHUPOBAHUE
JurnbpuHoe CKpelrBaHUeE.

73 [Ipaktuueckas padora «13yuenue 1 0.5
PEe3yABTATOB IUTUOPUTHOTO CKPEIIUBAHUS Y '
JPO30(UITBDY

79 [{utonoruvyeckre 0CHOBBI JUTHOPUTHOTO 1
CKpEIIUBaHUS

80 CuensieHHO€ HacyieI0BaHUE TPU3HAKOB 1

81 XpoMOCOMHasi TEOpHs HACIEACTBEHHOCTH 1

82 I'eneTnka nmona 1

83 T'eHoTHn Kak 1eocTHas cucTeMa 1

34 FeHeTHqSCKI/Iﬁ KOHTPOJIb Pa3BUTHS 1
pacCTEeHMIA, )KUBOTHBIX M YEJIOBEKa

35 H3MeHunBOCTh MpU3HAKOB. Buibl 1
W3MEHYUBOCTH

86 Mo nudukanmoHHas U3MEHUYUBOCTD 1
BapuanmonHslii psa v BapualiioHHas
kpuBas. JJaboparopHas pabora

37 «HccnenoBanue 3aKOHOMEPHOCTEH 1 0.5
MOIM(PUKAIMOHHOW U3MEHYHBOCTH.

[TocTpoenue BapuallmOHHOTO psija U
BAapUALIMOHHON KPUBOI»
38 ['eHOTHIIMUECKAst UBMEHUUBOCTb. 1

KoMOnHaTHBHAS M3MEHUYHBOCTD




MyranroHHas U3BMEHYUBOCTb.
[Ipaktudeckas padora «Myranuu y

89 0.5
po30 ¢GB! (Ha TOTOBBIX
MUKpOIMpernaparax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpolecca.
DONUTCHETHKA U AITUTCHOMHUKA
91 I'enetuka yenoseka. [IpakTudeckas pabora 05
«CocTtaBiieHuE ¥ aHAJIU3 POAOCIOBHON )
92 MeTtoabl METUITMHCKOW T€HETUKHU
3HaYCHUE MEIUIIMHCKON TeHETHKHU B
93 MPEIOTBPAICHUH U JICICHHH TCHETHYCCKUX
3a00JieBaHUH YeJoBeKa
OCHOBHBIC TIOHSATHS CECKITHH.
04 JlabopatopHas pabota «M3yueHue copToB 0.5
KYJIBTYPHBIX PACTEHU U TIOPOJI TIOMAITHUX
KUBOTHBIX»
MeTo/bI CeNEeKITMOHHOM PaObOTHI.
95 JlaboparopHas pabora «/3ydueHne MeTo 0B 0.5
CEJICKIIMU PACTCHUN»
JlocTHXKeHUs CeNEKIIMU PACTEHUI 1
96 #UBOTHBIX. [IpakTuueckas pabora
«ITpuBHUBKa pacTeHUN»
97 CoxpaHeHue, n3yuyeHue 1 UCIIOJIb30BaHUE
TeHETUYECKUX PECYPCOB
buoTtexnonorus kak Hayka U oTpacib
98 npousBojcTBa. [IpakTrueckas pabota 0.5
«M3yyeHne 0ObeKTOB OMOTEXHOJIOTUID)
99 OcHOBHBIE HANPaBICHUS] CHHTETUYECKOM
Oouonornuu
100 XPpOMOCOMHAsl U T€HHAsi HH)KEHEPHSI
101 MenuimHckre OHOTEXHOIOTUN
102 PesepBHblil ypok. [ToBTOpeHue, 00o01eHue,




‘ CUCTEMAaTU3ALMs] 3HAHUNU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

13.5




11 KJTACC

KosmnyecTBO 4yacoB DJIeKTPOHHBbIE
[
Jrj;—n Tema ypoka Beero Konrpouabnsie | IIpakTuyeckue i[:;;eﬂnﬂ :)Igg)ag?;?:enbﬂme
padoTbl padoThI pecypebi
1 OomtononHas Teopust Y. lapsuna 1
> JIBM>KyIye CHIIbI ABOJIIOIIMU BUIOB 10 Y. 1
JapBuny
3 Bbopw0a 3a cymecTBoBaHue, €CTECTBEHHBIN |
1 UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUHU 1
9BOJIIOLIMU
5 DTansl 3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOJIIOIHUS U MAKPOIBOJIOLIUS
6 [Honynsauus — sneMeHTapHas equHHUIA 1
9BOJIIOLIMU
3aKOH T€HETUYECKOTro paBHOBecHs JK.
7 Xapmu, B. BaiinGepra. JlaboparopHas 1 0.5
pabota «BblsiBIeHHE HU3MEHUUBOCTH Y '
oco0eil 0IHOTO BHIa»
8 DnemMeHTapHbIe (aKTOPHI YBOJIOIIUH 1
9 Dddexr ocnoBarens. Ihdexr 1
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauuu. M3omaumun nonymsiui: 1
reorpaduueckas, ONoJIoruIecKas
1 EcTtecTBeHHBIN 0TOOp — HaNpaBISIFOIINIA 1
(hakTOp IBOIIOIUU
12 [TonoBoii oTOOp 1
[IpucnocobmeHHOCTh OPraHU3MOB Kak
13 pe3ynpraT MUKpo3BoIonuu. JlabopatopHas 1 0.5

pabota «M3yuenue apomop¢ho30B U




WJIM0AJIANITAMI Y PACTEHUHN U JKUBOTHBIX»

[Tpumeps! pucocoOIeHI Y OpraHU3MOB:

Mopdororudeckre, pU3NOIOTrHIeCKue,
OMOXMMUYECKHUE, TOBEICHYECKHUE.

14 JlaboparopHas pabora «I[IpucnocooneHus 0.5
OpPraHMU3MOB M UX OTHOCHUTEIbHAS
11e7IeCO00Pa3HOCTHY
Bun, ero kpurepuu u CTpykTypa.

15 JlabopatopHas pabota «CpaBHEHHE BHIOB 0.5
110 MOP(OJTOTUYECKOMY KPUTEPHIO»

16 CrpykTypa BUIa

17 Bumoo6pa3oBanue kak pe3yibTar
MHKPOIBOITIOIAN

18 CBs13b MUKPOABOIIOLUH U STUAEMUAOIOTUN

19 Makpossomtonus. [laneonTonornueckue
METO/Ibl U3YUEHHUS SBOJIOINUN

20 buoreorpaduueckue MeToabpl U3YICHHS
DBOJIIOLIUHN
DOMOPHOJIOTHYECKHE U CPABHUTEIHHO-

21 MOP(HOJIOTHIECKHUE METO bl H3yUEHUS
DBOJIIOLIUU
MouekynsapHO-TEeHETHYECKHE,

22 OMOXHMMHYECKHE U MaTeEMaTHYECKHE
METO/Ibl U3YUEHUS IBOJIOLUU

23 OO61re 3aKOHOMEPHOCTH DBOJIIOITUHT

o4 AnantuBHas paguanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJIIOLIUH

75 HayuHnble runoressl IpOUCX0KACHUS
JKH3HM Ha 3eMJie

26 JloHayuHbI€ IPE/ICTABIECHUS O 3apOKICHUN
KH3HU

27 OcHOBHBIE ATanbl HEOPraHUYECKOM




OBOJJIIOIIMH

28 ['unoTessl 3apoXKACHUSI KUZHU
Hcropus 3emiin 1 MeTOIbI €€ U3YUCHUSI.
29 JlaboparopHas pabora «3ydeHue u 0.5
OTIMCAHNE UCKOTIAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY
30 HavanbHble 3Tanel opraHnyeckon
SBOJTIOIAN
31 DBOJIIOIUS 3YKapuoT
OcHOBHBIE ATaIbl SBOJIOIUN
32 pactutensHOTO MHUpa. [IpakTnyeckas 0.5
pabota «M3yduenne ocobeHHOCTEH
CTPOCHUS PACTCHHUI Pa3HBIX OTIEIOB)
33 OcCHOBHBIE ATarbl YBOJTIOIIUN KHBOTHOTO
MHpa
DBooLMs )KUBOTHBIX. [IpakTryeckast
34 pabora «M3ydenne ocoObeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTune *u3Hu Ha 3eMiie 10 3pam U
neproaam
36 MaccoBble BBIMUpPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI IIPOILLJIOTO
37 CoBpEMEHHBIN SKOJTOTHYECKUM KPU3HUC, €r0
0COOCHHOCTHU
38 CoBpemeHHast cucTeMa OPraHunYecKoro
MIPOIILIOTO
39 OCHOBHBIE CUCTEMATUUYECKUE TPYTIIIBI
OpraHu3MOB
40 AHTPOIIOJIOTHSI — HayKa O YEJIOBEKE
41 PazButue npencrasieHuit o
MIPOUCXOXKICHUH YeJIOBEKa
42 MecTo 4enoBeKa B CHCTEME OPraHUYECKOTO 0.5




mupa. JlaboparopHuas padora «M3yueHue
0COOCHHOCTEH CTPOCHHMS CKeleTa
YCJIOBCKA, CBA3AHHBIX C IMTPAMOXOXKICHUCM»

43 JIBHKyIIME CHIIBI aHTPOIIOT€HE3a

44 CooTHOIIICHNE OMOIOTHYECKUX H
COIMAITLHBIX ()AKTOPOB B AaHTPOTIOTCHE3E

45 OcCHOBHBIE CTaJIMH AaHTPOTIOTEHE3a

46 [TaneoreHeTrnka 1 MaJIeOT€HOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YEJIOBEKa
UYenoseueckue pacel. [IpakTnaeckas

48 pabota «/3ydeHne 3KOIOrnIeCcKux 0.5
aJlanTalnil YeJI0BEKa»

49 MeXTUCITUTUTMHAPHBIC METO IbI
AQHTPOTIOJIOTHHI

50 3apoKJICHUE U Pa3BUTHE HKOJOTUU
MerTossr 3xosiorun. JlabopatopHas padora

51 «M3yyeHne MeToI0B SKOJIOTUUECKUX 0.5
HCCIIEIOBAHUI

52 3HauECHUE PKOJIOTUYECKUX 3HAHUH IS
YyelloBeKa

53 DKolorudeckue (PaKTopsl
Abuotnueckue paktopbl. CBET Kak

54 aKoJioruueckuii pakrop. JlaboparopHas 0.5
pabota «BblisiBneHHe MpucIocoOneHui
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotunueckue akropsl. Temneparypa Kak

55 skonorudeckuit ¢pakrop. Jlaboparopuas 05
pabota «BrIsiBneHHe MpUCIOCOOIeHU ’
OpPraHU3MOB K BIMSHUIO TEMIEPATYpPhI»
Abuotunueckue (hakTopbl. BnaxxHOCTh Kak

56 sKostornyeckuit pakrop. Jlaboparopnas 0.5

pabota «AHaTOMHYECKHE 0COOCHHOCTH




pacTeHHid U3 pa3HBIX MECT OOUTAHUS

57 Cpenpl 0OuTaHHS OPraHU3MOB 1
58 buonoruueckue puTmbl 1
59 JXuznennsie popMbI OPraHU3MOB 1
60 buotnueckue akrops 1
3HaucHNEe OMOTHYECKUX B3aUMOICHCTBUI
61 JUTSL CYIIIECTBOBAHUS OPraHU3MOB B CPEJIe 1
obuTaHus
62 DKOJIOTUYECKUE XapaKTCPUCTHKU |
TTOTYJISAIIAN
OcHOBHBIE TIOKA3aTEH MOMYISIINN:
63 YHUCIIEHHOCTb, INIOTHOCTH, BO3PACTHAS U 1
MOJIOBAs CTPYKTypa
OcHOBHBIE TIOKA3aTEIH MOMYISIIHN:
64 POXAAEMOCTh, MPUPOCT, TEMI POCTA, 1
CMEPTHOCTh, MUTPALIUU
65 DKOJIOTHYECKAsl CTPYKTYpa MOMYIISIHHA 1
66 JlnHaMuKa MOMYJSIIAN U €€ PEryIsIus 1
67 KpuBbie pocTa 4uCI€HHOCTH HOMYIALIUU. 1
KpuBbie BbKUBaHUS
Dkonoruyeckas HUIIa Buaa. JlaboparopHas
68 pabota «IIpucnocobnenus cemsa 1 0.5
pacTeHHIi K pacCEeICHUIO»
69 Bup kak cucrema nonynsiuit 1
70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIHiA 1
YKUBOTHBIX
71 Co00111eCTBO OPraHM3MOB — OHOIICHO3 1
72 DKocHCTEMA KaK OTKPBITasl CUCTEMA 1
73 KpyroBopoT BemiecTB 1 MOTOK YHEPTUH B 1
JKOCHCTEME
74 OCHOBHBIE TOKA3aTENH KOCUCTEMBbI 1




75

DKOJIOTUYECKUE MUPAMMU/JIBI

76 W3meHeHus cooOIecTB — CYKIECCHH

77 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMbI MOPEN U OKEAHOB

73 [Ipuponusie OKOCHCTEMBL. DKOCHUCTEMBI
TYHJP, JIECOB, CTEIEH, IyCThIHb

79 AHTPOTIOTEHHBIE KO CHUCTEMBI

20 Ypb6oskocucremsl. [IpakTudeckas padbora 0.5
«M3ydyeHue u onucanue ypoo3KOoCUCTEMbI»
3aKOHOMEPHOCTH (POPMUPOBAHMUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
JKOCHCTEMAX
MexaHn3MBbl BO3ACUCTBUS 3arps3HEHUI

22 Pa3HbIX TUIIOB HAa CYyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOMYIALUOHHOM U
9KOCHCTEMHOM YPOBHSX

23 buocdepa — obmennmanerapHas o60m04Ka
3emun

84 VYyenue B. U. Bepnanckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
orochepsl

36 KpyroBopoTs! BeiecTB u
OMOreOXUMUYECKUE ITUKIIbI

37 3oHanbHOCTH OHochepbl. OCHOBHBIE
OMOMBI CYyIITH

88 YeroitunBocTh 6Grocdepsl

89 DKOJIOTUYECKUE KPU3UCHI U UX TPUUUHBI

90 BosneiictBue yenoBeka Ha 6uochepy

91 AHTpOHOFeHHVOC BOBHeﬁCTBVHe Ha
PACTUTENBHBIN U )KUBOTHBIA MU

92 Oxpana npuposl




OcHOBHBIE IPUHLIUIIBI YCTONYUBOIO

o3 Pa3BUTHS YEIIOBEUECTBA U MPUPOJIBI !
ParnmonanbsHO€ PUPOIOTIONB30BAHUE

94 COXpaHeHHEe OMOIOTHYECKOTO 1
paszHooOpa3us 3eMiu

95 O"6061ueHI/Ie 1o TeMe «MUKpPO3BOJIOLUS U 1
e€ pe3yImbTaTh»

96 Q§06meHHe 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yIbTaTh»

97 O6061mmenue o reme «IIpoucxoxaeHue u 1
pa3BHUTHE KU3HU HA 3EMIIE»

08 O6061mmenue o teme «IIpoucxoxaenue 1
YeJI0BeKa — aHTPOTIOTCHE3)»

99 O06o001menue Mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOBY

100 O6o006menue mo Teme «OpraHu3Mbl U cpea 1
oOUTaHUs»

101 O606H.[6HI:I€ 10 TeMe «DKOJIOTHS BUIIOB U 1
TIOTTYJISIIIAIA

102 O606menue o Teme «buocdepa — 1
r100abHAast 9KOCUCTEMa))

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOI'PAMME
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