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MNOACHUTEJBbHAS 3AIIMCKA

[Iporpamma no yuyeOHOMy mnpeamety "buonorusa" (manee - Ouonorusi) Ha
YpOBHE cpeqHero oOiiero oopazoBaHusi pazpaboTaHa Ha ocHoBe dDenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanuny,
OI'OC COO, Konuenuuu mnpenoaaBaHusi ydyeOHoro mnpenMera «buonorus» u
OCHOBHBIX IMOJIOXKEHUH (hesiepanbHON paboyel mporpaMMbl BOCIUTAHHUS.

VYuebnblii npeamer «buonorus» yriayonénHoro ypoBHs u3yuenws (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB IpeIMeTHON obsiactu «EcTecTBeHHO-
HayuHble mpeameTb». CornacHo mnonoxeHusMm OI'OC  COO  npoduibHbie
yueOHbIE MPEeIMEThl, U3ydyaeMble Ha YriayOJEHHOM YypOBHE, SIBIISIIOTCS CIOCOOOM
muddepennmanu  oOy4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs W
NpuU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXJAY OCHOBHBIM OOIIMM, CpEIHUM
o01uM, cpeqHuM podeccHoHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIbIA M3 DTUX YYEOHBIX MPEAMETOB JODKEH OBbITh OpPUEHTHUPOBAH Ha
OPUOPUTETHOE pelleHrue 00pa30BaTEIbHBIX, BOCIMUTATEIBHBIX W Pa3BUBAIOLIUX
3a/lay, CBA3AHHBIX C MpodopUeHTalreld OO0ydYalIUXCi U CTHUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00J1acTM HAay4YHOrO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXOJIOTUEH, CIIOPTOM MJIM BOCHHBIM JIETIOM.

[Iporpamma mo ydeObHOMy mnpenmety "buosorus" ma€r npenacraBieHHE O
HeNMu M 3ajadax u3ydeHus ydeOHoro mnpeameta «buonorus» Ha yriayO0iaéHHOM
ypOBHE, omnpenenser 00s3arenpHoe (MHBApUAHTHOE) MTPEAMETHOE COJIEpKaHue, ero
CTPYKTYpPHpOBaHHE TIO pa3feiaM W TemaM, paclpeelieHne TI0 Kiaccam,
PEKOMEHyeT TOCIEe0BaTeIbHOCTh HM3YyUECHHUS Yy4eOHOro Marepuayia ¢ ydéTrom
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEW oOywaromuxcsia. B mporpamme 1o OuoorHu
peanu3oBaH TMPUHIMI TPEEMCTBEHHOCTH C H3y4yeHHEM OHOJOTUM Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Osarogaps dYeMy  IPOCMaTpUBACTCS
HaIlpaBJICHHOCTh HA  NOCIEAYIOUIEE  pa3BUTUE  OHMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33pPEHMUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, MPEACTaBICHUNA O 310pOBOM o0pa3e JKHW3HHM, Ha
BOCIIMTAaHHE OEpeKHOr0 OTHOLIEHUS K OKpy’Karouleil mnpuponHoit cpene. B
nporpamme Mo OMOJIOTUH TaK)Ke MOKa3aHbl BO3MOXKHOCTU y4eOHOTO MpeaMeTa
«buonoruss» B peamuzamuu  TpedoBanuiit PI'OC COO Kk mIAHUPYEMBIM
JUYHOCTHBIM, METAlPEAMETHBIM M IPEAMETHBIM pe3yJibTaTaM OOyYEeHHsS U B
(GOopMUPOBAaHUM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIbHON  AESITEIHbHOCTU
00yJaromuXxcss 1O OCBOCHHUIO COJICpXKAHHUS OHMOJIOTMYECKOro OoOpa3oBaHUS Ha
YPOBHE CpeJHEro o0IIero oopa3oBaHus.



VY4eOnblii npeamer «buonorus» Ha ypoBHE cpeqHEro oOuiero oopa3zoBaHUs
3aBepliaeT OMOJOTHYEecKoe 00pa3oBaHME B IIKOJIE W OPHEHTUPOBAH Ha
paclMpeHrue U yriyoOJieHue 3HaHUM oOydaromuxcs O KMBOM HPHUPOIE, OCHOBaX
MOJIEKYJIIPHOM W KJIETOYHOM OMOJOrMH, 3MOpPUONIOTMM W OHUOJIOTHHU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOIOTUH, SBOTIOLUOHHOTO YUYEHUS U HKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTUPOBAHO HAa MOATOTOBKY OOYYAIOIIMXCA K MOCIEIYIOUIEMY MOJTYYEHUIO
Ouosioruueckoro  oOpa3oBaHHMs B  BYy3aX W  OpraHu3alusaX  CpPeIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro CoAepk aHUsl COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TIOJYYEHHBIX TMPU  U3YYCHUH  OO0YyYarolUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/eiIoB OMOJIOTMH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HAaHMS MOJYYalOT pa3BUTHE. Tak,
paclIMpeHbl U YyriayOneHbl OHOJOTMYECKHE 3HAHMS O PpACTEHUSX, MXUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME UYeJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOYEHBI OMOJIOTMYECKHUE CBEACHUS TPUKIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIEIYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takke MHTErpanusi OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TMOJYYCHHBIMH OOYYAIOIIMMUCS NPU H3YUYCHHUH
bu3MKU, XUMUU, Teorpa@uu U MaTeMaTHKU.

Crpyktypa mnporpaMmbl 1o ydeOHOMYy mnpenmery '"buomorus" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIIOIMOHHBIA TMOJAXOJAbl K HW3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIE IS AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3alllH, SBOJIOIMN OPraHUYeCKOro Mupa Ha 3emie,
COXpaHEHHs OHMOJIOTMYECKOro pasHooOpasus 1uiaHeTel. Tak, B 10 kmacce
U3YYarOTCSi OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW Oumoioruu, 3MOpUOIOTHMH U
OMOJIOTUN Pa3BUTHsI, TEHETUKH M CEJIEKIIMH, OMOTEXHOJIOTUU W CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHHSA OOyYaroImuxcs 10 OOTaHHWKE, 300JIOTHH,
aHatomuu, Qusnonoruu uenmoBeka. B 11 kmacce wu3ywaroTcs SBOJIOLNMOHHOE
y4eHHUE, OCHOBHI DKOJIOTUH B yU4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorums» mpuszBaH  00eceUUTh  OCBOCHHE
00yyarouMMucs OUOJIOTHYECKUX TEOPUI U 3aKOHOB, UAEW, IPUHLUIIOB U MPABUII,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOCHHMH, MHOTOOOpa3sMM M OCOOEHHOCTAX KJIETKH, OpTraHu3Ma, TOMyJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KCHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTMH, MPUKIAAHBIX aclleKTaX OMOJIOrHYecKUX 3HaHUM. J{is
pa3BUTHs M NOAJEpKAHMS HMHTEepeca oOydarommxcs K OWOJIOTMH Hapsay co
3HAYUTENBHBIM OOBEMOM TEOPETUYECKOIO MaTepuaja B COJEpPKaHUU MPOrPAMMBI
1o OMOJIOTMH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEIN CTAHOBIIEHUS W Pa3BUTHS



TOM WM MHOW oOnacT OWMOJOTMH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX
YUEHBIX B PEIICHUE BAXKHEUIINX OMOJIOTHYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenp uzyuenus yueOHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBJIaJlcHue  OOy4YaromMMHCS  3HAHUAMHM O  CTPYKTYPHO-(YHKIHMOHAIBHOU
OpraHu3aldyd SKUBBIX CHCTEM pPAa3HOTO paHra M NpUOOpEeTeHHEe YMEHH
MCIIOJIb30BaTh 3TU 3HaHUS B (DOPMUPOBAHUM MHTEpEca K ONpeaeiaéHHOW 00JacTH
po(ecCUOHaNbHON NESITeIbHOCTH, CBSI3aHHOW C OWOJOruMed, WM K BBIOOpY
y4eOHOTI0 3aBeICHUS JIsl MPOAOJIKEHUSI OMOJIOTHYECKOTO 00pa30BaHMUs.

JlocTrxkeHne 1uenu u3ydeHuss ydeOHoro mnpeamera «buosorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEYMBAETCS PELICHUEM CIEAYIONIMX 3a1a4:

OCBOCHHE OOYYarOUIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHLEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBWJIaX, COCTABIISIIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTHUHY MHpPA; O
CTPOEHUHU, MHOrooOpa3uu M OCOOEHHOCTAX OHOJOTHMYECKHX CHUCTeM (KIIETKa,
OpraHu3M, MOonyJslus, BUa, OMOreoleHos3, ouocdepa); 0 BHIIAIOIUXCS OTKPBHITUAX
Y COBPEMEHHBIX HCCIIEOBAHUSIX B OUOJIOTHH;

O3HAKOMJICHME OOY4YaIOIIMXCSd C METOJaMU TO3HAHUS JKUBOW MPHUPOJbI:
UCCJIEIOBATEILCKUMHU  METOJaMU  OMOJIOTMYECKMX HayK (MOJIGKYJISApHOM W
KJIETOYHOM OHOJOruM, 3MOPHOJIOTMM U OHOJOTMM pAa3BUTHSI, TEHETHKH WU
CEeJIEKIIMH, OWOTEXHOJOTUH M CHUHTETHMYECKOM OHOJOruMu, MajeoOHTOJIOTUH,
HKOJIOTHH);  METOJaMU  CaMOCTOSATEIBHOIO  MPOBEACHUS  OMOJOIMUYECKHUX
UCCIIEZIOBaHUNA B JlabopaTopuM U B THpupoje (HaONOJeHUEe, H3MEpPEHue,
HKCIEPUMEHT, MOJIETTUPOBAHUE);

OBJIAZICHME OOYyYaIOIIMMUCS yYMEHUSMM: CaMOCTOSITEJIbBHO  HaXOJMUTh,
aHAJIM3UPOBATh U MCIIOJIB30BaTh OMOJIOTMYECKYIO HMH(OpPMAILMIO; MOIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOHM; yCTaHABIMBAaTh CBS3b MEKIY
pa3BUTHEM OHOJOTUM U  COLMAIbHO-3KOHOMMYECKHMMHU M  3KOJOTUYECKUMU
npobjieMaMu 4YeJIOBEYECTBa; OLEHUBATh IOCJIEICTBUS CBOEH AESITENBHOCTH IO
OTHOILEHUIO K OKpYXalollel NpupoaHoil cpelae, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPY)KAIOIIMX  JIIOJIEH; OOOCHOBBIBATH M COONIOJATH  MEPBI
npodunakTuKku WHGEKIIMOHHBIX 3a00J€BaHMI, TTpaBWiIa TOBEICHUS B MPUPOJE U
oOecrieueHusi OE30MACHOCTH COOCTBEHHOW >KM3HENESITEIHOCTH B YPE3BBIUYAWHBIX
CUTyallUssX MPUPOJHOIO M TEXHOIEHHOIO  XapaKTepa; XapaKTepu30BaTh
COBpEMEHHBIE HAyUYHBIE OTKPBITUS B 00JaCTH OHMOJIOTHY;

pa3BuTHE y 00YyYaIOIIUXCSl MHTEIUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIPOLIECCE 3HAKOMCTBA C BBUIAIOMIMMUCSH OTKPBITHSIMH W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMM, PEIIAEMBIMH €10 Ipo0JeMaMu, METOJO0JIOTHEN
OMOJIOTMYECKOTO UCCIIEI0BAHUS, MPOBEACHUS IKCIIEPUMEHTAIBHBIX



WCCIICTIOBAHM, PEIICHUS] OMOJIOTHYECKUX 3a]1ad, MOACINPOBAHUS OMOIOTHUECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHUE Y O0YJarONINXCS [IEHHOCTHOTO OTHOIICHHS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBHBIM €€ 00beKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW T'PaMOTHOCTH, OOIIEH KyJbTYphl TIOBEJACHUS B  IMPHUPOJIE;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHne  OO0yYarOIMMHUCA  KOMIIETEHTHOCTH B PallMOHATIBLHOM
MIPUPOJIONOIB30BaHNHU  (COOJIIOICHUE TPaBWJI TOBEACHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, Ouochephl), COXpaHEHUH COOCTBEHHOTO 370POBbSI U 310POBBS
OKpYyXXaromux Jojeid (cobmomeHuss wmep npoduiIakTUKU — 3a00JIEBaHUM,
oOecrnieueHrne OE30MACHOCTH JKU3HEACSATCIBHOCTH B UPE3BBIUAWHBIX CHTYAIUSIX
NPUPOJHOTO W TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJBb30BAHHS
OMOJIOTUYCCKUX 3HAHUN U YMECHHI B TIOBCEIHCBHOM JKU3HM;

co3ZaHue  YCIOBUM  JUIsi ~ OCO3HAHHOTO  BbIOOpa  OOydYaromIMMHCS
VHIUBUIYaTbHOU obOpazoBaTenbHON TPACKTOpUHU, CIOCOOCTBYIOIIEH
nocieayneMy mnpodecCHOHATLHOMY CaMOOIPECICHUIO, B COOTBETCTBHHM C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTSIMH PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3Y4YEHUE OMOJOTHMU Ha YIiyOJIEHHOM
YpOBHE cpeHero obimiero odpazoBanus, coctariser 340 gaca: B 10 xmacce — 170
yaca (5 gacoB B Henemo), B 11 kimacce — 170 gaca (5 yacoB B Hezieio).

OT60p opraHu3aMoHHBIX (HOPM, METOJOB M CPEACTB OOy4EeHHS OHUOJIOTUH
OCYHIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEp KaHWs W HaNpaBICHHOCTH Ha
NPOJOJIKEHUE OHMOJOTMYeCKOro 00pa3oBaHMs B  OpPTraHM3alUsX  CPETHEro
podeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHMS.

O06s13aTeIBbHBIM YCIIOBHEM NPU 00YYCHUU OHMOJIOTHU HA yriayOJIEHHOM YpOBHE
ABJIAETCS TIPOBEJCHUE JTAa0OPATOPHBIX M TpaKTUYeCKUX pabot. Takxke ydactue
00ydJaromuxcss B BHITIOJIHCHUW TMPOCKTHBIX M y4eOHO-HMCCIICIOBATEIIBCKUX PabdoT,
TEMaTUKa KOTOPBIX OMNpENEIseTCs y4WuTeJIeM Ha OCHOBE  HMMEIOIIMXCS
MaTepHATbHO-TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOJIHBIX YCIOBHIA.



COAEPKAHUE OBYUYEHUSA
10 KVIACC

Copnepxxanue MpOTrpamMMBbl, BBIJICICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJaapcTBeHHoU utoroBoit arrectanuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHnHasi OuoJoTUs — KOMILJIEKCHasi Hayka. KpaTkas uctopusi pa3BUTUS
Ouoniornu.  buonmorndeckne HAyKM M H3y4aeMble ~ UMU  MPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOWCKOBBICE HAy4YHBIE MCCIEIOBAaHUA B
OuoJioruy.

3HaueHue OHOJOTHH B (POPMHUPOBAHUHN COBPEMEHHOUN €CTECTBEHHO-HAyYHOU
kaptuHbl mupa. [Ipodeccun, cBsizaHHbie ¢ Ouoyioruedd. 3HaueHHE OWOJIOTHU B
MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPAaHE MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
V. I'apsen, I'. Menaens, B. . Bepuanckuu, U. I1. IlaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJOTHMU C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBbI U UX U3yUEeHHUE

JXKuBble cucTeMbl Kak TpeaMeT uzydeHusi Ouonoruu. CBOWCTBAa KUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOrO COCTaBa, JHCKPETHOCTh U LEIOCTHOCTD,
CIOKHOCTh U YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3ALMS,
CaMOBOCIIPOM3BEAECHUE, PA3IPaKUMOCTh, U3MEHUHBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSPHBIA, KIIETOYHBIN,
TKaHEBbIN, OpTraHU3MEHHBIM, MOMYJISIIUOHHO-BUIOBOM, AKOCUCTEMHBIN
(bmoreonenoTnyeckmii), OmochepHbiii. IIporecchl, MPOUCXOMSIINE B KUBBIX
cuctemax. OCHOBHbBIE TpHU3HAKH >XKUBOTO. JKM3Hb Kak (opma CyIeCTBOBAHUS
Marepuu. Hayku, nuzyuaroniye »KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHAX OpraHU3aliH.

N3yuenue xuBbIX cucteM. Metonsl Ouonormueckor Hayku. HaOmronmenwue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3a1MA, MeTaaHanus3. llonsTre o 3aBucumMon u
HE3aBUCMMOW TniepeMeHHOW. [lnaHmpoBanme »skcnepumenta. IloctaHoBka wu
npoBepka runote3. Hynesas runore3a. [lonstue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owuomormueckux naHHbIX. OIEHKa JOCTOBEPHOCTH TOJTYyYEHHBIX
pe3ynbraToB. [IpyuMHBI uWCKakeHUsT pe3ynbTaToB J3KcnepuMeHTa. [lonsTue
CTaTUCTUYECKOTO TECTA.



JdemoHcTpanuun

Tabmuipl u cxembl: «OCHOBHBIE TPU3HAKK KU3HWY», «buonornyeckue
cucteMbl», «CBOWCTBAa JKWUBOW MaTepum», «YPOBHH OpraHU3alUy KUBOU
npupoasl», «CTpOEHUE KUBOTHOW KIETKW», «TKaHW >KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOTro opranusMay», «buoreoreHo3», «buochepa», «MeTossl
M3y4YEHUS )KUBOU MPUPOJIBI».

O6GopynoBanue:  jJabopaTopHOoe  O0OpyJdOBaHHUE  JUIS MIPOBEACHUS
HaOJII0ICHUM, U3MEPEHUH, HIKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHWE pPa3IMYHBIX METOJIOB IIpHU
W3YUYECHUU KUBBIX CUCTEM.

Tema 3. Buosorus kjieTku

Knerka — cTpykTypHO-QyHKIIMOHANIbHAS e€IuMHULA >kuBoro. Mcrtopus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Ilneitnen, P. BupxoB). OCHOBHBIE NOJIOKEHUS COBPEMEHHOW KJIETOUYHOM
TEOPHH.

Meronpl  MOJIEKYJISIpHOM M KJIETOYHOM  OHMOJOTMHU:  MHKPOCKOIIHUSA,
xpomatorpadus, 3ekTpodope3, METOJl MEUYEHBIX aTOMOB, AuddepeHnnaIbLHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @pukcuposanmvix
K1emok. DNEeKTpoHHass MUKpockonusa. Kougokanvnas muxkpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuiel u cxembl: «CBETOBOM MHKPOCKOT», «DIEKTPOHHBIM MUKPOCKOI,
«cTopus pa3BUTHS METOJ0B MUKPOCKOIIUW.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTepUATbHBIX KIETOK.

IIpakTuyeckass padora «l3yuyeHne MeETOMOB KIETOYHOH OHOJIOTHHU
(xpomarorpadus, snexrpodopes, auddepeHnnanT HOE UEHTPUDYTHPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi Oprann3anus KJIeTKU

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona u e€ posb Kak pacTBOpPUTENS, PEArcHTa, y4acTUE B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIIECTBA KIETKH, UX OHUOJOrnyeckas
pousib. POJIb KATHOHOB ¥ AHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonormyeckue mnonumepsl. benku.
AMUHOKHCTOTHBIN cocTaB 0enkoB. CTpyKTyphl 0eIKOBOM MoseKyibl. [lepBuanas
CTpPYKTypa Oeyika, MmenTuAHas CBsI3b. BTOpuyHas, TpeTHYHAs, YETBEPTHUUHAS



cTpyktypsl. Jlenatypauus. CsoiictBa OenkoB. Knaccudukamus — OenakoB.
buonornueckue QpyHkuuu 0enkoB. [lpuonui.

VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapubl U NOJUCAXapUIbI.
OO6mmii 1naH CcTpoeHHs U (PUBHKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue QyHKIIMU yriaeBOAOB.

Jlununel. 'mapodunsHo-rUApOdoOHBIE cBOMCTBA. Kitaccudukanus Tunuaos.
Tpurnuuepuasl, QocPoaunuasl, BOCKH, cTepounabl. buonorunueckue GyHKUUU
munuaoB. OO1ue cBoMCTBa OMOJIOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTh K
CaM03aMbIKaHHUIO, TTOJYIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunuun xomruiementapHoct. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢ynkiuu JHK.
Buas PHK. ®@ynkiuu PHK B kietke.

Crpoenune monekynbl AT®. Makposprudeckue cBa3u B Mojekyine ATO.
buonorunyeckue pynkuuun AT®. BoccTaHoBiIeHHbIE TEPEHOCUUKH, UX (QYHKIIUU B
knetke. Jlpyeue nyxkaeozuompugocpamer (HTD). Cexenupoanue JIHK.
Memoovl cenomuku, mpancKkpunmomuKu, RPOMeoMUKHu.

CtpykTypHas OGuosiorusi: OMOXUMHYECKUE U OMOPU3NYECKUE HCCIEAOBAHMS
cocTaBa W TPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJeKyn. Modenupogarnue
CMpPYKmMypul U QYHKYUti 6UOMONEKYN U UX KOMNIIekcos. Komnwvromepnulii ouzatin u
OpeanuyecKull CuHme3s OGUOMONEKYI U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Tlonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. @pankiuH,
®. Coanrep, C. IIpy3unep.

Hunarpammel:  «PacnpeneiieHue XHMUYECKUX OAJIEMEHTOB B HEXKHBOU
npupoae», «PacrpeneneHne XuMUYECKUX SJIEMEHTOB B )KUBOU MIPUPOJIEY.

Tabnmuuer u cxemsbl: «llepuonuyeckas TabIUIAa XMMHUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOIbI», «BemecrBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MoJIeKynbl Oenka», «CTpyKTypbl O€nKoBOM MoJekynb», «CTpoeHHe MOJIEeKYyI
yraeBoaoBy, «CTpoeHre MOJEKYN JUNuAoB», « HyKIenHOBBIE KUCIOTBI»,
«Ctpoenue moiekyibsl ATO».

O6opynoBaHue: XUMHYECKas IOCyAa U 000pyIOBaHHE.

JlabopaTopHas padora «OO0HapyXeHHE OCIKOB C IMTOMOIIBIO Ka4eCTBEHHBIX
peaKIum».

JlabopaTopHass  padora  «lccinemoBaHue — HYKIEMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue u QyHKIIUN KJIETKH

Tunsl KIETOK: JyKapuOTHYeCKass M Ipokapuotudeckas. CTpyKTypHO-
(yHKIMOHAJIbHBIE 00PA30BaHUS KIETKH.



Crpoenue npokapuotuueckoit kinetku. Kiierounasi creHka 0akTepuil u apxeil.
OcoOEHHOCTH CTpPOEHMSI TeTepOTPO(PHON M aBTOTPO(HON NPOKAPUOTHUECKUX
KJIETOK. MecTo U posib MPOKApUOT B OMOLEHO3aX.

Crtpoenue u (yHKIMOHUPOBaHUE YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (mnasmanemMma). CTpykTypa — IUIa3MaTHYeCKOU
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IJIa3MaTHYECKyl0 MeMOpaHy: MacCHUBHBIN
(nuddy3us, obneruéHHas nudQys3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTuBHbIA TpaHcnopt). [lomynponunaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOLUTO3, (paronurtos. Dk3o01uTo3. Knetounas
creHka. CTpykTypa U pyHKIIMU KJIETOYHON CTEHKU PACTEHUM, TPUOOB.

[utomna3ma. [uto3omne. [{utockener. puxenne muromina3mbl. OpraHou bl
kiIeTkd. OaHOMEMOpaHHbIE OPraHoWAbl KJIETKH: JHAOIJIA3MAaTUYECKas CeTh
(BIIC), anmapat I'onabaxu, JU30COMBI, UX CTPOCHHE W (PYHKUUHU. B3zaumocBs3b
OJIHOMEMOpPaHHBIX OPraHougoB KiIeTKH. CTpOeHHE TPaHYISIPHOTO PETUKYIIyMa.
Mexanuzm nanpaenenus odenxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [nmaakuii  (arpaHyJisipHBIA)  DHAOIIA3MATUYECKHIMA
petukynym. CekpetopHas QyHkius anmapata ['onbmxu. Moougurkayus 6enkos
annapame [onvoxcu. Copmuposka beaxos 6 annapame [ onvoocu. TpaHcnopT
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX Ki1eToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABI  KIETKHA:  MHUTOXOHJAPHUM,  IUIACTHUJIBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerne u (YHKIIMM MUTOXOHIApUN W 1uiactun. IlepBuuHsle,
BTOPUYHBIE W  CJIOXHBIE  TUIACTUAB  (OTOCUHTE3UPYIOIIUX  DYKApUOT.
XJIOpOIUIACTHI, XPOMOILJIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonapl kieTkd CtpoeHue ¥ (yHKIHH HeMeMOpaHHBIX
OpraHoOUJ0B KJIETKH. PuGocomsr. IIpomesicymounvie Qunamenmeol.
MuxkpodunameHTsl. AkmuHogvle Muxpoguiamenmol. MBIIIEYHBIE — KIIETKH.
AKmuno8ble KOMNOHEeHMbl HeMbluleuHblX Kiemok. MukpoTpyoouku. Kietounbrit
neHtp. CrTpoeHHe U JBWXKEHHE JKIYTHKOB M pecHUYeK. MUKpoTpyOouKu
nuToriasmel.  LlenTpuons. benxku, accoyuuposanuvie ¢ MUKpo@uiamenmamu u
muxpompybdouxamu. Momopuvie 6enxu.

Anpo. O6osouka sipa, XpOMAaTHH, KapUOILIa3Ma, SAPBIIIKA, UX CTPOEHUE U
bynkiuu. SnepnHpiii  0enkoBBIH MaTpuKC. [IpocTpaHCTBEHHOE pACMOIOKEHUE
XpoMocoM B HUHTep(ha3sHOM sape. yxpomamun u cemepoxpomamur. benku
XpOMaTHHa — THUCTOHBI. /J[unamuka s0epHou 000104KU 6 Mumo3ze. HoepHviii
mpancnopm.

Kiterounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



[Toptpersr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuet U cxembl: «CTpoeHHE DYKAPUOTHUYECKOW KIETKM», «CTpoeHme
KUBOTHOW  KJIETKW», «CTpOCHHE  pAaCTHTENBHON  KIeTkm», «CTpoeHue
MUTOXOHAPUMY, «Sapo», «CTpoeHrne MPOKaPpUOTHIECKON KIICTKI.

OOopymoBaHHe: CBETOBOM MHMKPOCKOII, MHKpPOIpPENapaThl PacTUTECIBHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KIETOK.

JlaGoparopHnass pabGora «l3ydyeHuE CTPOCHHS KIETOK Pa3JIMYHBIX
OpPraHU3MOB.

IIpakTnueckas padora «/3yyeHue CBOMCTB KIETOYHOU MEMOpaHbD».

JlabopaTopHass pabora «lccienoBanue Iia3Moyin3a W JEIja3Mojii3a B
PaCTUTEIIBHBIX KICTKAX).

IpakTuueckass padora  «l3ydeHue  JABWKCHHS  ITUTOILIa3Mbl B
PaCTUTEIIBHBIX KICTKAX).

Tema 6. OOMeH BelllecTB M MpeBpallleHUE IJHEPTUM B KJIEeTKe

AcCUMUIATINAS M JUCCUMUIISIUS — JIBE CTOPOHBI MeTabom3Ma. Turbl oOMeHa
BEIICCTB: aBTOTPOPHBIM W TeTepOTpOodHBIA. YdYacTHe KHUCIOopoaa B OOMEHHBIX
mpoiieccax. OHepreTuueckoe oOecrieueHue KiIeTKU: TmpeBpaiieHue ATD B
oOMeHHBIX TIporeccax. @DepMeHTAaTUBHBIM XapaKTep peaKIMil KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMeHTOB OT HEOPraHUYECKUX KaTajau3aTopoB. benmku-
aKTUBATOPHl M OEJIKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (HhepMEHTATUBHBIX
peakuuii OT pa3IMuHbIX (PAKTOPOB.

[lepBuYHBI CUHTE3 OpPraHUYECKUX BelIeCTB B KieTke. DOTOCHHTE3.
AnoKcuceHHbl U OKcueeHHbll omocunme3 y oaxkmepuii. Ceemocodouparoujue
nUeMeHmbl U NUSMEeHMbl PeaKyuoHHo20 yeumpa. Polb XJIOpOIIacTOB B IMpoIiecce
dboTocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., Cs. u CAM-munsi
gomocunmesa. IlponykTuBHOCTh (poTocHHTE3a. BimsiHue pa3nudHbx (akTOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HAUeHHE (OTOCHUHTE3A.

XeEeMOCHHTE3. Paznoo6pazue OpPTaHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIHE OaKTepuH, >KeNe300aKTepuu, CepoOaKTEepHu, BOJIOPOIHBIC
OakTepun. 3HaYCHUE XEMOCHHTE3A.

AnaspoOHbie opranu3Mbl. Bumsl Opokenus. IIpogykTel OpokeHUS W HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’POOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30OYAUTEIN OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTENBHBIN ATAI. [ TMKOIN3 — OECKUCIOPOIHOE PACIICIIIIEHUE TJIFOKO3BI.

buonornueckoe okucieHne, WIKA KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
mporieccax Omonorndeckoro okuciaeHus. [lukmuueckne peakimu. OKUCIATETEHOE
bochopunmrpoBanue. Dnepeus membpaunHnoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. IlpeumyiecTBa a3poOHOrO MyTH
oOMeHa BelecTB nepea aHa3poOHbIM. DD PEKTUBHOCTH SHEPTETUUECKOI0 0OMEHA.

JdemoHcTpanumn

Iloptpersr: k. [Ipuctou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «DOTOCUHTE3Y», «IHEPreTUUeCcKuil 0OMeH», «bruocruHTe3
oenka», «Ctpoenue pepmMeHTay, «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYAOBaHUE AJIsl IPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHass  pabdora  «lM3yyeHuHe  KaTaIUTUYECKOM  aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuUIa3bl UK KaTaias3bl)y.

JlabopaTopHass pabora «l3yueHue (QepMEHTATUBHOIO paCIICTUICHUS
MEPOKCHUIA BOJIOPOJIa B PACTUTENIHHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopHass pabdora «CpaBHeHue nmporieccoB  (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass HHGOPMALUSA M peajM3alusa e€é B KJIeTKe

Peakniuu matpudHoro cuate3a. [IpuHITUIT KOMIJIEMEHTAPHOCTH B PEAKITUAX

MaTpUYHOTO cuHTe3a. Peanuzanus HacieacTBeHHOM uHbopmanuu. ['eHeTHueckuit
KOJI, €ro cBouctBa. TpaHckpurnusa — matpuuHbid cuate3 PHK. [Ipuauumne:
TPAHCKPUIIIMHU: KOMILUIEMEHTAPHOCTh, AHTUIAPAILIETbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou xiemke. Hexooupyrowue PHK.

Tpancmsius u e€ stanel. Yyactue TpancnopTtHeix PHK B OuocunTtese 6enka.
VYcnoBust OuocuuTe3a Oenka. KomupoBanme amuHokucior. Ponbp pubocom B
OouocuHTe3e Oernka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKapUOT W 3YKapuoT. Peryndiusi akTUBHOCTH T€HOB y MpokapuoT. ['mmote3a
onepona (®. XKakob, XK. Mano). Mozrexyaaprvie mexanuzmvl 3KCNpeccull 2eHo8 )
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsius oOMEHHBIX
MporLeccoB B kineTke. Kinerounslit romeocTas.

Bupycsl — Hekerounbie OpMBI KU3HU U OO0JIUTaTHBIE mapa3utbl. CTpoeHue
MPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogphazos.
Obpamnas mpanckpunyus, pegepmasd, uHmezpasd.

BupycHble 3a00neBanus 4enoBeka, XUBOTHbIX, pactenuil. CIIN/, COVID-
19, conmanbHbIe U MEIUITUHCKHUE TTPOOIICMEL.

buoungpopmamura: uumeepayus u aumanuz o6onvuiux maccueos («bigdatay)
CMPYKMYPHBLIX OUOI02UYECKUX 0anHbIX. Hanomexnonozuu 6 buono2uu u meouyume.
lIpoepammupyemole hynxkyuu 6enxos. Cnocobvl 0ocmasku 1eKapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuuel u cxeMmbl: «buocunres Oenkay, «l'eHeTnueckuii koa», «Bupyce,
«bakrepuodarmn».

IIpakTnueckas padora «Co3nanue MOAEIN BUPYCa».

Tema 8. )KuzHeHHBIH HMKJI KJIETKH

Knerounslii 1uki, ero mnepuoasl W perymsiuus. HMHrepdaza u MHTO3.
Oco0OeHHOCTH TMpOLIecCCOB, MpOTeKaromux B uHTepdaze. IloaroroBka KieTku K
nenenuto.  [Ipecuntetndeckuit  (MOCTMUTOTUYECKUM),  CHHTETUYECKUH U
NOCTCUHTETUYECKUM (MPEMUTOTHUECKUI) IEPHOIbI UHTEP(DA3HI.

Martpuunsiii cunre3 JIHK — pennmkanus. Ilpuauuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Termomepsl u

TenoMepaza. XPOMOCOMHBIM HaOOp KIETKU — KapuoTum. JIumiaouaHeli u
rariouaHbeld  Habopel  xpomocoMm. ['omonorumynsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue knetkn — muTo3. CTagum MUTO3a M MPOUCXOIAIINE B HHX

npornecchl. Tunbl MuTo3a. KaproknHe3 M LMTOKHMHE3. bUogorMdeckoe 3HayeHUe
MUTO3a.

Perynsuusa mutoTmyeckoro nukia kiuetku. [Iporpammupyemasi KieTOudHas
rudeb — arormTo3.

Krnerounoe sapo, XpoMOCOMBI, (yHKIIMOHAIbHAs TeHOMHKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eubeau xiemok. «l{ugposas
K1emKa» — ououngpopmamuyeckue mooeau QYHKYUOHUPOBAHUSA KIeMKU.

JdeMoHCTpamuu

Tabmump! u cxembl: «KU3HEHHBIN MUK KIETKH», «MuTo3», «CTpoeHue
xpomocom», «Permukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOTMpenapaThl: «KMUTO3 B KlIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpENnapaTax».

JlaGopaTopHas padora «Habnronenrne MuTO3a B KJIETKAX KOHUMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne u GyHKUHMH OPraHU3MOB

buonoruueckoe pazHooOpaszue OPTaHU3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOYHBIEC OPraHU3MBl.
OCOOCHHOCTH  CTPOCHHSI W JKH3HEJCATCIHHOCTH OJTHOKJIETOYHBIX

OpraHu3mMoB. baktepum, apxew, OJHOKJIETOUYHBIE TpUOBI, OJHOKJIECTOYHBIC
BOJIOPOCIIH, JPyTUe MpOTUCThI. KoOHMAIbHBIE OpraHU3MBI.



B3aumocBsa3p 4acTe MHOIOKIETOYHOIO OpraHu3ma. TKaHHU, OpraHbl H
cuctembl opranoB. Opranusm Kak euHoe nenoe. ['omeocras.

Tkanu pacteHuidd. Tumbel pacTUTENBHBIX TKaHEH: oOpa3oBaTelibHAs,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHudeckas. OCOOCHHOCTH CTpPOECHUS,
(YHKUUN U pacTONIOKEHUs TKaHEH B OpraHax pacTeHUM.

TkaHu XKUBOTHBIX U YEIOBEKA. THIBI XKUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOoeHUs, (PYHKIUA U
pPacMoJIOXKEHHS TKAHEW B OpraHax *KHMBOTHBIX U YEIIOBEKA.

Opranbel. BereratuBHble W T€HEpaTUBHBIE OpraHbl pacTeHuil. Opra"sl U
CHUCTEMbI OPTraHOB JKMBOTHBIX U UelioBeKka. DYHKIIMU OPraHOB U CUCTEM OPIraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenHuid. CKenaeTbl OJHOKIETOUYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHblli U BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COEIMHEHHUS KOCTEM.

JIBrokeHrne  opraHu3moB.  JIBMDKEHHWE  OJHOKJIETOYHBIX  OpPraHU3MOB:
aMEOouHOE, KTYTUKOBOE, PECHHYHOE. [[BM)KEHHE MHOTOKJICTOYHBIX PACTCHUN:
TPONMU3MBI M HACTUU. JIBMJKEHHME MHOTOKJIETOYHBIX HWBOTHBIX M YEJIOBEKa:
MbIieuHas cucrema. Pedekc. CkeleTHbIe MBIIIIBI U UX paboTa.

[Iutanne opranuzmoB. llornomenne BOABI, YIJEKHUCIOrO ra3a W
MHUHEPAJIBbHBIX BELIECTB pacTeHUsIMU. l[Iuranue xuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJIIETOUHOE NuuIeBapeHue. IIuTaHne NO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
NUIIEBApUTEIbHOrO Tpakrta. I[lumeBapurenbHble xkenessl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pacteHuit. [[prxanue sxuBOTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KiIeTKU. KoxHoe nbixanue. JlpIxaTenbHas OBEPXHOCTb.
XKabeprnoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEIIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHUE CTPOEHUSA JIETKUX ITO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTteMa u4esioBeka. MexXaHu3M BEHTWISUMM JIETKUX Yy NTULl U
MJIEKOTUTAIONIMX. Perymsius qpixanus. [[pixateabHbie 00BEMBI.

TpaHcopT BelIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancropt BemiecTB y JKUMBOTHBIX. KpoBeHOCHass cucrteMa U €€ Oprassbl.
KpoBeHocHast cucrteMa TMO3BOHOYHBIX JKMBOTHBIX H 4enmoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyru KpoBooOpamieHus. IBOJIOIHMOHHbBIE
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MO3BOHOYHBIX XKUBOTHBIX. PaboTa
cepaua u €€ peryssius.

Brigenenne y opranusmMoB. Beigenenue y pacteHuil. Beiaenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Oprasbl Bbiaenenus. OunbTpanus,
CeKpenusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3MbI PaObOTHI OPTAHOB BBIJCICHUS.
CBs3b MOJIOCTH TEJNa ¢ KPOBEHOCHOM M BBIIAECIUTEIIBHON CUCTEMaMU. Bblenenue y



MMO3BOHOYHBIX JKMUBOTHBIX U 4enoBeka. [louku. CtpoeHue u QyHKIIMOHUPOBAHUE
He(pona. OOpa3oBaHME MOYHU Y YETIOBEKA.

3anmuTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UUCTHl MNPOCTEMIIMX. 3alUTa y MHOTOKJIETOYHBIX pAacCTECHUH.
Kyrtukyna. Cpencrsa macCUBHOM M XUMHYECKOM 3aIlIUThl. DUTOHLIHIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKPOBBI M WX HOPOU3BOJHBIE.
3ammura opranu3Ma ot OojeszHeil. UMMmyHHas cuctema uenoBeka. KiieTouHbll u
IYMOpPAJIbHBI UMMYHUTET. BpoxaEHHBbIA W TpUOOPETEHHBIN crenupuYecKuil
UMMYHUTET. Teopus KiIoHaJIbHO-celeKkTuBHOro mMmmyHutera (I Opnux, @. M.
bepuer, C. Tonerasa). BocnianurenbHble OTBEThI OpraHU3MOB. Polib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIC€BaHUIA.

Paznpaxxumocte u  peryisiuMss y  OpranusmoB. Pazmpaxkumocts y
OJIHOKJIETOYHBIX OpraHu3moB. Takcucel. PazapaXxuMocTb UM peryjadanus y
pacteHuii. PocToBbIE BElleCTBA U UX 3HAUYCHUE.

HepBnas cucrema u pediekTopHas perymisius y >KUBOTHBIX. HepBHas
cucTtemMa U €€ OTAENbl. DBOJIOIMOHHOE YCIO0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI
y KUBOTHBIX. OTJENbI TOJOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexkTopHas ayra. be3ycioBHbIe U yCIOBHBIE PE(DIICKCHI.

['ymopasibHas peryssanus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX U 4YEJIOBEKa.
JKene3pl HDHOOKPUHHOM CUCTEMBI W HUX TOPMOHBI. JleCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHJIOKPUHHOW cucteM. [wumnoramamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBnoB.

Tabnmuuer u cxembl: «OIHOKIETOYHBIE BOIOPOCINY, «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl HBETKOBBIX PACTEHUI»,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHUE
HaceKkoMbIx», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIS,
«CTpoeHHE JUCTOBOM IUIACTUHKWY», «TKaHU >KUBOTHBIX», «CKENeT 4eIoBEeKay,
«IInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenpHas
CUCTEMAY, «HepBHas CUCTEMA, «Koxay, «MBpI11euHast CHUCTEMaA,
«BpigenutenbHas cucremay, «HIOKPUHHAsA cucTeMay», «CTpPOECHHE MBIIILBIY,
«MmmyHuTeT»,  «KuUIIEYHONOIOCTHBIEY, «CxeMa  mNHUTaHUS  PaCTCHHII»,
«KpoBEeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOCHHE THUAPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue O0XAeBOoro uepsi», «HepsHas
cuctema poio», «HepBHas cucrema nsarymkm», «HepBHas — cucrema
npecMmeikaromuxcsa»,  «HepBHas  cucrema  ntuny», «HepBHag — cucrema
MJIEKOTIUTaromuXy», «HepBHas cucteMa denoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpOMpEnapaThl OJHOKICTOYHBIX
OpraHW3MOB, MHUKpOIpENnapaTbl TKaHEH, pPAKOBUHBI MOJUIIOCKOB, KOJUICKIIMU
HACEKOMBIX, WUIJIOKOXHX, >KUBBIE JK3EMIUISIPhl KOMHATHBIX pacTeHUH, repOapuu
pacTeHUl pa3HbBIX OT/ACJOB, BIIAXKHbIE IMpenapaTbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJIJIEKIIMM O€CMO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBeKa,
o0opy1I0BaHME ISl JEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUM,
pacuiernieHus KpaxMaia u 0enKoB 1o AeiicTBueM (hepMeHTOB, 000pyI0BaHUE IS
JIEMOHCTPALMH OIIBITOB IO U3MEPEHUIO KUZHEHHOU EMKOCTH JETKUX, MEXaHU3MA
JIbIXaTeIbHBIX IBUKEHUN, MOJIENIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlaGoparopHasi padora «/3yyeHue TKaHEW pacTECHUI.

JlaGoparopHasi padora «/3yueHue TkaHEe! KUBOTHBIX).

JlaGoparopHasi padora «/3ydyeHue opraHoB [IBETKOBOTO PACTEHUSI».

Tema 10. PazmHoKXeHHe U pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOKEHHUsI OpraHM3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Gecroioro  pa3MHOXEHUS:  [OYKOBAaHUE,  CIOPYJISIUS,
dbparmeHTanus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkeHue. [lonmoBbie KieTkH, Wiau ramerbl. Meio3. Craguu
Mmenosa. [loBenenne xpomocoM B Menose. KpoccuHrosep. brogorunyeckuii CMuici
Melo3a M TOJIOBOro Iporecca. Meio3 M ero Mecro B >XU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y kxuBOTHbBIX. [10sI0BBIE KeEne3bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KieTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHne # SMOpPUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). OMOPHOIOTHS — HayKa
O pa3BUTUU OPTaHU3MOB. Mopgoeene3 — 00Ha u3 21asHvlx NPodIeM IMOPUOTIOSUM.
Konyenyuss  mopghocenos u mooenu mopghozenesza. Craaum >MOpHOreHE3a
KUBOTHBIX (Ha mpumepe Jnarymku). Jpobrmenume. Tumbsl  apoOieHus.
Jlemepmunupogannoe u HedepmuHupoganunoe Opobaenue. bnacmyna, munol
onacmyn. OcoOCHHOCTH APOOJICHUS MIICKONUTAIOMINX. 3apOABIIICBBIC JINCTKU
(ractpynsinusi). 3akiiaika OpraHoB M TKaHEW U3 3apOJbIIIEBBIX JTUCTKOB. B3anmHoe
BIUSHUE 4YacTell pPa3BHUBAIONIETOCA 3apojibliia (SMOpPHOHANBHAS WHIYKIIHS).
3aknajgka IUlaHAa CTPOEGHHUS JKMBOTHOTO Kak pe3ylbTaT HUEpapXHUUECKUX
B3aUMOJICHCTBUII TeHOB. BinsHue Ha 5>MOpHOHANBHOE PA3BUTHE PA3TUUYHBIX
(aKTOPOB OKPYKAIOIICH CPEbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbIM mniepuox. [Ipsmoe u
HempsiMoe pa3Butue. Pa3Butue ¢ Meramopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX >KMBOTHBIX. bHONOrMueckoe 3HaYeHUE MPSAMOTO W HENPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpUpoAe. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PEryJsiliiM POCTa )KMBOTHBIX U YyesnoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX M uesioBeka. [leprnoabel onTorenesa yenoseka. CTapeHrue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pasButue pacreHuil. I'ameroput u cnopodut. Meio3 B
KU3HEHHOM 1uKjIe pacteHuil. OOpa3oBaHue CIop B TMpolecce Menosa.
I'amerorene3 y pacreHunid. OIUIOOOTBOPEHME W PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. [/[BoiiHOe OII0IOTBOPEHHE y IBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl peryJssiliui OHTOT€HE3a Y PACTEHUHN U )KUBOTHBIX.

JdemoHcTpanumn

IToptpersr: C. I'. HaBamwun, X. lneman.

Tabmumplr u cxembl: «BereratuBHOe pa3MHOXKeHHE», «Turmbl Oecronoro
pa3MHOXKEHUs», «Pa3MHOXKEHUE XJIaMHUIOMOHAAbD), «Pa3MHOXKXEHUE 3BIIICHBIY,
«Pa3MHOXeHnEe TUAPBDY, «Meho3y, «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
SUIEKIETK U crepmaTto3ousiay, «OCHOBHBIE CTaauu OHTOreHesan, «lIpsmoe u
HEMpsMoe pa3BuTue», «Pa3Butue MaiicKoro xyka», «Pa3putue capaHum»,
«Pa3ButHe IATYHIKW», «/[BOMTHOE OIUIOJOTBOPEHUE Y ILBETKOBBIX PACTCHUII»,
«CTpoeHHE CeMSH OJHOJOJIBHBIX U JBYAOJIBHBIX pacTeHUN», «KU3HEHHBIN LMK
MOPCKOM  KamycTel», <«CKU3HEHHBIM I1UKI  MXa», <OKU3HEHHBIM  IUKI
NAlOPOTHHUKAY, «KU3HEHHBIN LUK COCHBI».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpenapaThl SHIEKIECTOK WU
CIIEpMaTO30MI0B, MOJIEb «LIMKI pa3BUTHUS JISTYLIKH.

JlaGoparopHasi padora «l3ydyeHue CTpOEHHMS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHWE NPU3HAKOB CXOJICTBA 3apoOJbllIcH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnas padora «CTpoeHHe OpraHoB pa3MHOKEHUS BBICIIMX
PaCTEHHIN.

Tema 11. T'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M W3MEHYHUBOCTH
OPraHu3MoB

Hcropusi cTaHOBIEHUS W pa3BUTHS TEHETHMKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B PAa3BUTUHU
renetuku. Pa6otelr H. K. KonbiroBa, H. M. BaBunora, A. H. benosepckoro, I'. /1.
Kapneuenxko, 0. A. ®umnuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HbI, AJIbTEPHATUBHbIE MPU3HAKHU, JIOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, UACTAS JTUHUS, TUOPUJIbI, TEHOTHUII, (DEHOTHII.



OcCHOBHBIE ~ METOJBl  TEHETHKU: THOPUIIONOTHYECKHUM,  IUTOJIOTUYECKU,
MOJIEKYJIAPHO-TEHE TUYECKU M.

JdemoHcTpanumn

Iloptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koxsnos, H. H.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiibl U cxembl: «MeToIbl TeHETUKN», « CXEeMBbI CKpEIIUBaAHUS.

JlabopaTtopnas padora «Jlpo3oduia kak OOBEKT TEHETHYECKHUX
HCCIIEIOBAHUN.

Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBbiii 3axkoH MeHngenss — 3akoH
eauHooOpasusi TuOpuI0B nepBoro mnokosjieHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeluieHus NMpu3HakoB. LluTomornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpelurBaHus. [ umoTe3a 4ucToThl raMer.

AHnanusupyroniee ckpenuBanue. [[poMexyTOuHbI XapaKTep HACIEIOBAHUS.
Pacmiennenue npu3HakoB IPU HEMOJTHOM JOMUHHUPOBAHHUH.

JHuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHaens: — 3aK0H He3aBUCUMOT0
HAcJEJOBaHUs  IPU3HAKOB. [{utosmornueckue OCHOBBI  JTUTHOPHUIHOTO
CKpEILIMBAHUS.

CuermienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CuemnsieHHoe
HacJIeI0BaHUE T'E€HOB, HApYIICHUE CLEIUICHUS MEXIy T'e€HaMH. XPOMOCOMHAs
TEOpUsl HACIIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIN MEXaHNU3M ONPEAEIICHUS M0Ja. AyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi U reTeporaMeTHbIM T0J. [ eHeTnueckast
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenoctHas cucrtema. [lnelorponuss — MHOXKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMonencTBue HeEasleabHbIX TI'E€HOB.
KomnnementaprocTs. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTHs PACTECHHMM, XUBOTHBIX M YEJIOBEKA, a
Takke (HU3UOJIOTHUECKHX TMPOIECCOB, TMOBEIECHUS M KOTHUTUBHBIX (DYHKIIUH.
['eneTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICUCTBHSI «XO35TMH
— Tapa3uT» U «XO3IUH — MHKPOOHOM». ['€HEeTHYeCKHEe AacheKThl KOHTPOJS H
M3MEHEHHS HACJIeICTBEHHON MH(POPMAIIMK B MTOKOJICHHUIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuter u cxemsl: «llepBoiii 1 BTOpoit 3akoHBI Menaens», « Tpernii 3aKoH
Mengens», «AHanu3upyrolee CcKpemuBanue», «HenomHoe IOMUHUpPOBAHUEY,
«CUeIJIeHHOE HacleJOBaHUE TMPU3HAKOB Yy Jpo30puibly, «l'eHeTuKa moJiay,



«Kapuotun uenoBeka», «Kapuorun gpozodunsly, «Kapuotunm nTUIBIY,
«MHOX€ECTBEHHBIHN aJIeIn3M», «B3auMO1I€ICTBUE TEHOBY.

O6GopynoBaHue: Mojelb JJIsi JAEMOHCTPAIlMM 3aKOHOB €AMHOO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJEHUS M paCUICIJICHUS MPU3HAKOB, MOJACHb JJIs
JEMOHCTpAallMd 3aKOHA HE3aBUCMMOTO HACJEIOBAHUS IPU3HAKOB, MOJECNb JJIs
JEMOHCTpPAllMU CILEIJIEHHOTO HACIEIOBAHUSA MNPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKporipenapart: «J[po3oduar.

IIpakTnueckas pabGora «l3ydyeHwe pe3yabTaTOB MOHOTMOPHUIHOTO
CKpEIIMBaHUS Y APO30(UITBI.

IIpakTnueckass  padora  «l3yuenue  pe3ynbTaTOB  JIUTUOPUIHOTO
CKpEIIMBAaHUS Y IPO30(HUITBI.

Tema 13. 3akoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumopeiictBue reHoTHma W cpeabl npu  GopMUpOBaHUU (HEHOTHUIIA.
N3MenunBOCTh Mpu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBECHHAs U HACJICICTBCHHAS.

MoaudukanuoHHas U3MEHYUMBOCTb. Ponb cpenbl B (GOpMUPOBAHUU
MoAUGUKAITMOHHON M3MEeHYMBOCTH. HopMa peakiuu mpu3Haka. BapuanmoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoaH(pUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTuNMUecKass N3MEHYMBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHUYHMBOCTH.
Buipl reHOTUITHYECKOM N3MEHUYUBOCTH: KOMOMHATHUBHASI, MyTAaIllHOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTH. Meio03 W TIOJIOBOM TMpoIlecc — OCHOBA
KOMOMHATHUBHON M3MEHYUBOCTH. POIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JaHUH
TEHETHYECKOT0 pa3HOOOpa3us B Ipejaesiax OqHOrO BHIA.

MyTtanuoHHass WM3MEHYMBOCTb. Buabl MyTanui: TE€HHbBIE, XPOMOCOMHBIC,
reHoMHble. CrHOHTaHHBIE MW  HHAYUMPOBaHHbIE MyTauuu. SaepHbie U
nuToIyiasMaTuyeckue mytanuu. ComMaTHYeCKUe W MOoJIOBble MyTanuu. [IpuduHbI
BO3HUKHOBECHUsS MyTalMd. MyTareHbel W WX BJIWSHAE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOrO TIpoliecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacnencteeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTH H
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POIb  SNUSEHEMUUECKUX GaKxmopos &
HACe008aAHUU U USMEHYUBOCMU (PEHOMUNUYUECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumpelr w cxeMbl: «Buasl u3MeHUMBOCTHY», «MoaudukaruoHHas
U3MECHYHUBOCTHY, «KombOuHaTHBHAs W3MECHYHUBOCTBY, «Meiio3»,
«OnnoxoTBopeHuey, «I'eHeTndeckue 3a001eBaHUs YeI0BEKay, «BUIbI My TaIHii».



O6opynoBaHue: XKuUBble U repOapHbIE 3K3EMIUISIPhl KOMHATHBIX PAaCTEHUH,
pucyHkH (poTorpadum) )KUBOTHBIX C PA3TMUYHBIMU BUIAMU U3MEHUNBOCTH.

JlaGopaTropHuas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOoIu(UKAIUOHHOW u3MEeHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psAna U
BAPUALIMOHHOU KPUBOM».

IIpakTnueckass padora «Mytanuu y Japo3oduiabl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. 'eHeTHKa YesIOBEKA

Kapuorun uyenoeka. MexayHapoaHas mporpaMma HCCIEJOBAHUS T€HOMA
yejgoBeKa.  MeToabl  M3y4YeHMsT TE€HETHMKH  4EJIOBEKAa: T'€HEaIOrMYECKUH,
OJIM3HEIIOBBIN, IIUTOTCHETUYECKUM, MOMYJISIIIMOHHO-CTATUCTUYECKHUM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOe ONpeAeIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbBIE 3a00/IeBaHU YellOBEKa. | eHHbIE U XPOMOCOMHBIE
O0one3HH uyesnoBeka. bonesHu ¢ HacIeACTBEHHOW MPeapactoioKEHHOCTHIO.
3HaueHUE MEIMIIMHCKOW Te€HETHUKH B MPEIOTBPAIICHUHN W JICUEHUU TCHETUYCCKUX
3a00JeBaHNi 4YenoBeKa. MeauKo-reHeTUYecKoe KOHCYIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IOHSITHE «T€HETUYECKOro Tpy3ay». ITUUECKHE ACTEKThl UCCICAOBAHUN B
00J1aCTH peJlaKTUPOBAHUSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie (akTOpbl TMOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeJOBEKa K
buznuecKOMy U XUMHUYECKOMY 3arpsi3HEHUI0 OKpYsKarolen cpeabl. ['eHeTnueckas
PEAPACION0KEHHOCT YEI0OBEKA K MATOJOTHIM.

JdeMoHCcTpamuun

Tabmumpr u cxembl: «Kapuorumn denoBeka», «MeToabl U3yUYeHUsS] TEHETHKU
yenoBekay, «['eHeTnueckue 3a001eBaHUs YETOBEKaY.

IIpakTuyeckas padora «CocTaBiieHUE U aHATIU3 POJOCIOBHON.

Tema 15. Cesiexkniusi OpraHu3sMoB

JlomecTukamusi M CeJeKUus. 3apoKICHHE CENEeKIUU MU JOMECTUKAIUU.
VYuyenue H. WM. BaunoBa o IleHTpax mnOpouUCXOXKAEHUS KM MHOTrooOpasus
KYJIbTYPHBIX pacTeHui. Ponp ceneknum B CO3JaHUM COPTOB PACTEHHM U NOPOJ
#&uBOTHbIX. CopT, MOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX pSJIOB B
HaciaeAcTBeHHOM wm3MeHunBocth H. WM. BasBumnoBa, ero 3HaueHue 1
CEJICKITMOHHOU padOTHI.

Mertoasl cenekuoHHON palboThl. MCKycCTBEHHBIM OTOOpP: MAacCOBBIM H
WHAUBUYaIbHBIMN. DTansl KOMOMHAIIMOHHOM CCJICKIIUU. HUcnwiTanne
MpOU3BOJUTENEH MO MNOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBI OLEHKHU
¢denoTHma moToMcTBa M OTOOP MO TEHOTHUITY ¢ TomMotbio aHamm3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  KaKk  METOJ  CEeJeKIMOHHOW  paloThI.
PannannoOHHBIN 1 XUMHYECKHN MYTareHe3 Kak HICTOYHUK MYTallMi y KyJIbTYPHBIX



dbopm opranuszmoB. Hcmonb30oBaHWE TEHOMHOTO PEIAKTUPOBAHUS U METOJOB
pexomOuHaHTHBIX JJHK a1 nomy4yeHuss ucxoqHoro mMatepuana s CEIEeKIUH.

[Tonyuenue MOJUIIIIOUAOB. BuyTtpuBnnoBas rudopuIn3aIus.
brnuskopoacTBeHHOE — cKpemiMBaHue, WM MHOpuAuHT.  HeponctBeHHOE
CKpelllMBaHWe, WIM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonb3oBaHue
rerepo3uca B ceiekuuu. OtnanénHas rudpuauzauus. [Ipeononenue Oecruionus
MEKBHUIOBBIX THOPHUIOB. JIOCTHIKEHUSI CEIEKIIMY PACTCHUHN U )KUBOTHBIX. «3e1éHas
DeBONIOYULY.

CoxpaHeHuE U M3YyYECHHE TEHETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JIUKUX  pOJAWYEH IS CO3/JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpaumenue u  ynpasieHue
2CHeMUYeCKUMU PeCcypcamu CenbCKOXO03AUCMBEHHbIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YensaxX VIVUUEHUs CYUeCmeyIiomux U co30aHus HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM uUcle C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeoosvix uoell U NepcneKmu8HbIX MexHOI02UlL.

JdemoHcTpanumn

[Toptpetsr: H. W. BaBuiios, M. B. Muuypum, I'. /I. Kapneuenko, I1. I1.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. bensies.

Tabnuue! u cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTO0OpA3HsI KyJIbTYPHBIX
pacTeHuil», «3aKOH rOMOJIOTHYECKHX PAJIOB B HACIIEICTBEHHONM U3MEHUYHBOCTHY,
«Metopsl cenekiumny, «OTaanéHHas rudpuauzamnusy, «MyrtareHes».

JlabopaTopHas padora «/3yueHne cOpTOB KyJbTYPHBIX PAaCTEHHUI U TIOPOJ
JOMAITHUX )KUBOTHBIX.

JlaGopaTropHasi padora «/3ydyeHrue METOAOB CEIEKIIUN PACTCHUI».

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUI».

Ikekypeusi «OCHOBHBIE METOJbI U JOCTHKEHMS CEJIEKIIMHM PACTEHUM W
KUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIM YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1abOpaTopuio
arpOyHUBEPCUTETA WM HAYYHOT'O LEHTPA)».

Tema 16. BuorexHo0rusi U CHHTETHYECKasi OMOJTOT U

OOBEKTHI, MCTOJb3yeMble B OHWOTEXHOJOTHH, — KIETOYHBIE M TKAHEBBIC
KYJbTYpBbI, MUKPOOPTaHU3MBbI, ux XapaKTEpPUCTHUKA. Tpanunmonnas
OMOTEeXHONOTHA:  XJIeOOMeUeHne, TIONyYeHUe KHUCIOMOJOYHBIX TMPOAYKTOB,
BuHOAENe. MukpoOuonmorndeckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTHYECKUX
TexHojoruii. [Ipon3BoacTBO G€MKa, AMUHOKHCIIOT ¥ BATAMUHOB.

Co3aHue TEeXHOJOTMl M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LEJIbIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEYAIOIIHUECS B MPUPOE OMOCUHTETUYECKUE MY TH.



Knerounas unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUH U
KUBOTHBIX. Kpuobanku. ComaTuyeckas TruOpuau3alus W COMaTHUYECKHUU
sMOpuorene3. Mcnonb3oBaHUE TamIOWIOB B CeleKUUH pacteHuil. [lonyuenue
MOHOKNIOHANbHbIX anmumen. Mcnonvzoeanue MOHOKIOHAIbHBIX U NOJUKIOHANbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PeKoHCTpyKuus
AUIEKIIETOK U KJIOHUPOBAHUE XUBOTHBIX. METON TpaHCIIAHTALHUU SAIEp KIETOK.
Texnonocuu  0300posaeHusl, KYJIbMUSUPOSAHUS u MUKDOKIOHANbHO20
DPA3SMHOCEHUS CeNbCKOXO3AUCMBEHHBIX KYIbmYP.

XpoOMOCOMHasi W TE€HHasg WHXEHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa U
koHCcTpyupoBanue pexkomOouHanTtHbix JAHK. Cozdanue mpanceennvix opeanuszmos.
JIOCTM>KEHUST M NEPCHEKTHBBI  XPOMOCOMHOW UM TEHHOM  MHKEHEPUHU.
DKOJIOTUYECKUE U ITUUECKUE NMPOOJIEMbl TeHHON UHKEHEPUHU.

Menuuunckue 6uorexnonoruu. [loctrenomuas nudposas meaununa. [1LP-
JIUArHOCTUKAa. MeTa0oJIOMHBIN aHalu3, TEHOLIGHTPUYECKUH aHalu3 MpoTeoMa
YeJloBeKa JJIsI OLUEHKH COCTOSIHHUSI €ro 3J0pOBbs. VCIONIB30BaHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-Omoummkenepus miig  pa3paboOTKH
(GyHIaMEHTaIbHbIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3[aHUs KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJOTHUU TPEXMEPHOro OMONMPHHTHUHTAa U ckad@oaauHra
JUIsL pELIeHUs 3a7a4 IIEPCOHAIIU3UPOBAHHON MEIUIIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI OOecreueHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oynutened OPBU, ycraHoBiieHHME MONEKYISPHBIX MEXaHHU3MOB
¢ynkumnonupoBanuss PHK-comepxkamux BHpycOB, BBI3BIBAIOIIMX 0COOO OMACHBIE
3a00JIeBaHUs YEJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuu

Tabnuup! u cxembl: «Vcnoap30BaHuE MUKPOOPTaHU3MOB B IIPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepus», «I eHHas MHKEHEPUs».

JlabopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOJIOT UM,

IpakTnyeckas padora «llonydeHrne MOJIOYHOKHUCIIBIX MPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEWIIas MPOU3BOJIUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUYECKOE TTPOU3BOJICTBO)Y.

11 KUIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJILIMOHHBIX NPEACTABJICHUN B
Oonosnoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuik BO3HUKHOBEHUS
napeuHu3Ma. JKu3Hp 1 HaydHas nestenbHocTh Y. JlapBuHa.

JIBr>kymue cuibl 3Boironuu Bua0B 1o Y. JlapBuHy (BbICOKasi ”THTEHCUBHOCTh
Pa3MHOXKEHUSI OpPraHU3MOB, HAcCJEJACTBEHHAass HW3MEHYUMBOCTh, Oopnba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cuntetnueckoir Teopun HBomouun (CTD). HelrpanbHas
teopuss sBomtonuu. CoBpeMeHHas HBOJNIOLMOHHAs  Ouonorus. 3HAYEHUeE
ABOJIIOIIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYUHOU KapTUHBI MUPA.

JdemoHcTpanumn

IHoptpetsl: Apuctotens, K. Jlunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK.
Krosbe, Y. Japsun, C. C. YerBepukos, W. 1. llImansraysen, Ix. Xonnaeitn, . K.
benses.

Tabmuuel u cxembl: «Cuctema xuBodl mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMUpOBaHUS
npucCnocoOJieHn y pacTeHuil W KUBOTHBIX (o Jlamapky)», «Kapra-cxema
mapmipyta nyremectBust Y. lapsuna», «Haxoaku Y. [apBunay, «D@opmbl 60pbObI
3a cymectBoBaHue», «llopoasl romy6eit», «MHoroobpasme KyiabTypHbIX (GopM
KamycTb», «[1opoabl ToMaIIHUX JKUBOTHBIX», «CXemMa 00pa30BaHUs HOBBIX BHUJIOB
(mo Y. JapBuny)», «Cxema COOTHOLIEHUS IBUKYIIUX CHJI IBOJIIOLUN,
«OCHOBHBIE MOJIOKEHUSI CHHTETUUECKON TEOPUU IBOTIOLIUN .

Tema 2. Mukpo3BoJIonus U €€ pe3yjbTaThl

[Tonynsauust Kak 3JeMEHTapHas eAUHUIA 3BOJIOIUU. COBPEMEHHBIE METOMBI
OIICHKM T€HETUYECKOTO pPa3HOooOpa3us W CTPYKTYyphl momyssiiuid. H3meHeHue
reHopoHIa TOMYJSIMKA KaK DJJIEMEHTAPHOE OHBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH
reHeTudyeckoro pasHoBecus k. Xapau, B. BalinOepra.

OnemeHTapHble (AKTOPBHI (IBIXKYIIIUE CHIIBI) JBOJIOIMH. MyYTallMOHHBIH
npouecc. KoMmOuHathBHAss HW3MEHUMBOCTH. JIpeiid reHoB — ciayuyailiHbIe
HEHANPABJIICHHbIE M3MEHEHUs YacToT aieieil B mnonymanusx. O¢dexT
ocHOBatensl. JIpgexm Oymouiiounoco eopaviuika. CHUdCeHUe 2eHemuuecKko2o
pasnoobpasusn: npuuunsl u cieocmeus. Ilposenenue sghghexma Opetiha eenos 6
bonvwux u  manvlx  nonyaayusx.  Mwurpamuu.  V3omsimus TOMYJISIIHNA:
reorpadudeckas (MpoOCTpaHCTBEHHAs ), OMoIorHdecKas (pernpoayKTHBHA).

EcrectBennsiit  ot60p — HampaBiswoomuid (akrop sBomoruu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMH, CTaOWIM3UPYIOMINM,  pa3pbIBAIOIINN
(mm3pyntuBHbIN). [lonmoBoit oTOOp. BO3HMKHOBEHHE W 3BOJIONUS COIMAIBHOTO
MOBEJICHUSI ’KUBOTHBIX.

[IprcnocOONIEHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIOIUU.
Bo3HukHOBeHHME  TpUCTOCOONIGHWN y  OpraHu3mMoB.  Apomopdo3bl u
uauoananrtanuu. [lpumepsl mpucnocoOneHnid y opranu3MoB: MOp(hOIOTHIECKHE,
dusnonornyeckue,  OWMOXUMHUYECKHE,  TMOBeAeHYecKne.  OTHOCHUTENBHOCTH
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTaT
MHUKpPO3BOJIIOIUU. M3omanus — kiaoueBoil ¢aktop BumooOpazoBanus. Ilytu u
CIOCOoOBI BUJI000pa30BaHusI: ajuionaTpudeckoe (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monuIuIOuIU3aIus,
rubpuanzanus). JJIMTenbHOCTh SBOMIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMUPOBAHKS OMOJIOTMYECKOr0 pa3HO00pasus.

Ponp 3BoONOLMOHHOM OMoOJOrMM B pa3pabOTKE HAYYHBIX  METO/OB
coxpaHeHHsi 6rMopa3zHooOpasusi. MUKpPOIBOJIOMS U KOIBOJIIOIHUS Mapa3uTOB U UX
x03sieB. Mexanu3Mbl (POPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdemoHcTpanumn

[Toptpersr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalnuMoHHAsE M3MEHUMBOCTHY», «llomynsunoHHas
CTPYKTypa BUAa», «CxeMa nposiBieHHs 3akoHa Xapau—BaiinOepray», «JBuxyiiue
CUJIBI 3BOJIIOLUNY, «DKOJIOTHYECKass M3O0JISILMS MOMYyJIALHi ceBaHCKOU (openny,
«l'eorpadmyeckas UM30OMAIUS  JUCTBEHHMIIBI CHOMPCKOM M JIMCTBEHHUIIBI
naypckoi», «IlomynsairoHHbIE BOJHBI YUCICHHOCTH XUIIIHUKOB U XKEPTBY, «CxeMa
JEHUCTBUSL €CTECTBEHHOTO 0TOOpay», «PopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«MHnycTpuanbHbiil Menanu3M», «KuBble nckomnaembiey, «[lokpoBUTETBCTBEHHAS
OKpacka AKUBOTHBIX), «IIpengynpexnaatomias OKpacka KUBOTHBIX),
«Dusmnonoruyeckue aaantauun», <«lIpucnocoOleHHOCT, OpraHu3MOB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHukn», «CTpykTypa BUAa B
npupoae», «CrocoObl Bug0o00pazoBaHus», «l eorpaduueckoe BHUI000pa30BaHUE
TPEX BUIOB JIAHJIBIIICH», «DKOJIOTMUECKOE BUI000pA30BaHUE BHUIIOB CHHUILY,
«ITonurmonasl pacTeHui», «KamycTHO-peAeuHbIN THOPHUTY.

O6opynoBanue: repbapuu pacTeHUi, KOJUIEKIIMU HACEKOMBIX, Yydelia MTUIL U
3BEpell C mpuMepaMu pPas3IMYHBIX IPUCIOCOOJCHHWM, dYydesa NTHI] M 3Bepei
pa3HBIX BHUJOB, TepOapuu pacTeHU OJM3KUX BHUIOB, OOPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass padora «BrIsBICHHE H3MEHUYMBOCTH y OCOOCH OJHOTO
BUJIA».

JlabopaTtopHass  padora  «[IpucrmocoOieHus  OpraHu3MOB U 1704
OTHOCHUTEJIbHAS 1€JIECO00Pa3HOCTH.

JlaGopaTtopnas pabora «CpaBHeHHE BHAOB MO MOPGHOIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIUS U €€ pe3yJIbTAThI

Meronbl  u3ydeHHs  MakpoldBosrouuu. llaseoHTONIOrMUYECKHE  METOABI
uzydyeHus odBomouuu. lIlepexomgubsie ¢GopMbl U (UIOTCHETUYECKUE  PSIBI
OpraHU3MOB.

buoreorpaduueckre Metonapl u3ydeHus sBoiouuu. CpaBHeHuE QIOpHI U
dayHbl MaTEpUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bunubl-
SHJEMUKHU U PEIUKTHI.



OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTHUECKHE METO/bl M3YUYEHUS
ABONMIONMH. ['eHeTHYecKrue MEXaHU3Mbl SBOJIOIMM OHTOT€HE3a U TIOSIBJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. [ 'OMOJIOTMYHBIE W  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opranbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHMYECKHUE U  MaTeMaTUYeCKHWE  METOJbl  M3Y4YCHHUS  HBOJIOLMH.
I'omonoruunbie reHbl. COBpEeMEHHBIE METO/ABI MOCTPOCHUS (PUIOrEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTaIU U SBOJTIOLMS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuUiia) SBOJIONUU. [IpuHyun cmenvl QyHKYuUlL.
HeobOpatumocTs 3BostonMu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl U cxembl: «DUIOreHETUYECKUN P JIOMIATN», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Crerouedansy,  «Punuopute»,  «CeMeHHBIE
NarnopoTHUKNY, «buoreorpaduueckue 30HbI 3eMiny, «JIpeiid KOHTHHEHTOBY,
«Penmukthl», «HauanpHble cTaguu SMOPHMOHANBLHOTO  PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHb», «PyIUMEHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeENOBEKa W INMMMaH3e», «l JaBHbIE
HAIPaBJICHUS 3BOJIOLHNNY, «O01IHe 3aKOHOMEPHOCTH IBOTIOIIUN Y.

OO6opynoBaHue: KOJUIEKIUU, TrepOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISIKU TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3eMJie

Hayunbple THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 u
naHcrepMusi. JJoHaydHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpOBepKeHNE onbiTamu .
Penu, JI. Cmannannanw, JI. I1actepa. [IporcxokxaeHne >KU3HU U aCTPOOHOJIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLIUY. [InanerapHnas
(reosioruyeckasi) HBOJIONHUA. XUMHUUYECKas dBOMIOLUMS. AOWOTEHHBIH CHHTE3
opraHnyeckux BemecTB u3 Heopranudeckux. Ombir C. Mwmmepa u I'. IOpu.
OO6pa3zoBanue moiuMepoB u3 MoHOMepoB. KoamepBarnas rumore3a A. W
Omnapwuna, runore3a nepBuyHoro 0ynpoHa . XonnelHa, reHeTHYeCcKas TUIIOTe3a
I'. Ménnepa. PuGo3umer (T. Uek) m rumore3a «vmmpa PHK» VY. T'mnbGepra.
dopmupoBaHre MeMOpaH M BOSHUKHOBEHHUE TIPOTOKJICTKH.

Uctopuss 3emun u meroabl €€ wu3ydeHus. Vckomaemble OpraHu4ecKue
octaTku. ['eoxpoHosoruss u e€ wMeroasl. OTHOcUTeNbHAasT W aOCOMIOTHAS
reoXpoHoJIorHs. ['e0XpoHOIOrHUecKas IIKajaa: 30HbI, 3pbl, IEPUObI, FSTTOXH.



Hauvanenble 3tansl opraHudeckor osBostonuu. llosBieHne u 3BOIOUMSA
MEPBBIX KJIETOK. DBOJIOIUS MeTabosin3Ma. BO3ZHUKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKN KaK aHajor MEepBbIX Ha 3emiie COOOUIECTB.
CrpomatonuTtsl. [IpokapuoThl 1 3yKapuOTHI.

[Ipoucxoxenue 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. IIpouCx0XJA€HHE MHOTOKJIETOYHBIX OpraHu3MoOB. BoO3HUKHOBEHHE
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATalbl ABOJIONUU BHICHIUX pacTeHuM. OCHOBHBIE apoMoOpdo3b
pacreHui. Bpixox pacrenunn Ha cymy. IlosBieHue CHOpOBBIX pacTeHUU U
3aBoeBaHMe uMHM cymu. CemeHHble pacTeHus. [IpoucxokIeHue IBETKOBBIX
pacTeHHM.

OcHOBHBIEC ATamnbl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpdO3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIGHUE COBPEMEHHBIX
TunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKM3Hb B BOAE. DBOJIIOLNS MO3BOHOYHBIX.
[Ipoucxoxnenune ambubuii u pentuiauid. [IporcxoxaeHne MIIEKOMUTAIOIUX U
ntutl. [lpunnun kimrodeBoro apomopdosza. OcBoeHHe O€CMO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButre xu3HM Ha 3emMie IO 3paM U MEPUOJAM: apXei, MpoTepo30H,
najgeo3oi, Me3030M, KaWHo30M. OOmas xapakTepucTHKa KiIUMaTa M|
reoJIOrMYecKuX ImporeccoB. [losiBIeHHE M paclBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yCI0BHUS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMYECKUE KPU3HUCHI mponuioro. Ilpuunnsl n
CJIEACTBUS MAacCCOBBIX BbIMHpaHHWil. COBpPEMEHHBIN 3KOJIOTMYECKHI KpU3HUC, €r0
ocobennoctu. [Ipobnema coxpanenus OuopazHooOpasus Ha 3emIe.

CoBpemeHHasi cucteMa Opranudeckoro Mupa. lIpuHnmmel Kmaccupukanmu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHCTpamuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, M. . Meunukos, A. U.
OmnapuH, [Ix. Xonaeitn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! u cxembl: «Cxema onbiTa @. Penny», «Cxema onbita JI. IlacTepa mo
M3YUYEHHUIO CaMO3apoxAeHus xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpwn»,
«JTanbl  HEOPraHUYECKOM  3BOJMIOIUNY»,  «l'€OXpOHOJOTrHYEecKas  IIKaiay,
«HayvanbHble 3Tanbl OpraHUYEcKOr ABOMIOLUNY, «CxeMa oOpa3oBaHHs 3YKapHOT
nyTéM cuMmOuorenesa», «Cuctema >XMBOW mpupons», «CTpoeHHE BHpycay,
«Apomopdossl  pactenuitny, «PurmOPHUTH», «OIHOKIETOYHBIE BOJAOPOCINY,
«MHOroknerounsie Bogopocian», «Mxwm», «llanmopotHukn», «l'0JO0CEMEHHBIE
pacteHusi», «OpraHbl IBETKOBBIX pacTeHHil», «(Cxema pa3BUTUSL >KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimue», «KUIIEUHOMOIOCTHBIEY,
«IInockue YEPBW, «YneHucToHoruey, «PBIOBI», «3€MHOBOTHBICY,



«IIpecmbikaromuecs», «lltuupy», «Miekonurarommue», «Pa3BuThe XKU3HU B
apXxeuckou spey, «Pa3BuTHe KU3HU B MPOTEPO3OMCKON dpe», «Pa3BuTHe KU3HU B
MAJIE030UCKOU dpe», «Pa3zBuTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaltHO30MCKOM 3pe», «CoBpeMEHHasA CUCTEMA OPTAHUYECKOTO MUPay.

O6GopynoBaHue: rTepOapuu pPacTeHHM pa3IUYHBIX OTIEIOB, KOJUJICKIINHU
HACEKOMBIX, BIIAXKHBIE MIPENAapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJJIEKIIUH
WTJIOKOXKHUX, CKEIeThl MO3BOHOYHBIX JKMBOTHBIX, 4Yydena MTUI] U  3BEpEl,
KOJUICKIIMM OKAaMEHEJOCTEH, TOJIE3HBIX HCKOMAEMbIX, MYJS)KA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryaabnasa JaboparopHass padora «MonaenupoBaHUE  OIBITOB
Munnepa—tOpu no u3ydeHuto aOMOTeHHOTO CUHTE3a OPTraHUYECKUX COCTUHEHUH B
nepBUYHON aTMochepe».

JlaboparopHass pabora «l/3ydyeHue M OINHUCAHUE HCKOMAEMbIX OCTAaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHUS PACTCHHUI
Pa3HBIX OTIEIOBY.

IIpakTnyeckas padora «M3yueHne 0oCOOCHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KHUBOTHBIX).

Tema 5. IIpoucxo:kaeHne 4eji0BeKa — AHTPOIOTreHe3

Pa3znensl 1 3agaun aHTpONOIOruK. MeToabl aHTPOIIOJIOT U H.

CraHoBJIeHHE TPEACTABICHUN O IMPOUCXOXKIACHUU 4YeloBeKa. Penuruos3Hsie
B033peHUsl. COBpEMEHHbBIE HAYUHBIE TEOPHUU.

CxoAcTBO yenoBeka ¢ JKUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHUE, (bU3M0JIOT0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIoBeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOrO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOTIOTEHE3a: OMOIOTUYECKHE, COIUATbHBIC.
CooTtHorieHre OMOIOTHYECKUX U COLUATBHBIX (PaKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaAMM aHTpOINOreHe3a. PaHHWE uenoBeKOOOpa3HbIE 00E3bsIHBI
(POKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TIPEJAKU YeIIOBEKOOOpa3HBIX 00€3bsH U
moJiei. ABCTPaJONUTEKN — JIBYHOTHE MPENKHU Jrojeid. YenoBeK ymeblidl, IepBbIe
W3TOTOBJIEHUS OpYAUM Tpyaa. UemoBeK MPsIMOXOISIIMNA U NIEPBBIA BBIXOJ JIFOAEH
3a mpemensl  Adpuku. YemoBek reimenbOeprckuii  — - o0mmM  Mpemaok
HEAHJEPTAIBCKOTO YEJIOBEKa M YEJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKUM
KaK BHUJI JIOJEH XOJIOAHOTrO Kiaumara. YemoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpuku.
[TaseoreneTnka u najeoreHOMUKA.



DBOJNIOLHMS COBPEMEHHOrO 4esnoBeKa. EcTecTBeHHbI O0TOOp B MOMYJSLUAX
yesioBeka. MyTalnMOHHBIN mpouecc M noauMopdusm. IlonmynsiumoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d3PGEKT OCHOBATENs» B MOMYJSLUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. IloHatue o pace. boisbmme pachel: e€BpoleonaHas
(eBpasmiickasi),  aBCTpajio-HETpoujHas  (dKBaTOpUalibHAsl),  MOHIOJIOWIHAS
(a3maTcko-amepuKaHckas). Bpems um myTH paccereHus 4YelloBeKa IO IUJIaHEeTe.
EnuncTtBo  dyenoBeuecknx pac. HayuyHad  HECOCTOSTENbHOCTH  pacu3Ma.
[IprcnocOONIEeHHOCTh YeNOBEKa K pPa3HbIM YCIOBUAM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoir cpensl M Apeiida reHOB HAa MOPQOJOTHIO U
(pU3HOIOTHIO YETOBEKa.

MexauciuuruiiHapable  MeToAsl B (usmveckol  (OMOJIOTMYECKOM)
AHTPOIIOJIOTHM.  OBOJIIOLMOHHAS ~ @HTPOINOJOTHS M IMAJCOAHTPONOJIOTHS
YEJIOBEUYECKUX NOMYJAUi. bruoconuanbHble UCCIENOBAaHUSA MPUPOJBI YEJIOBEKA.
HccnenoBanue K03BOJMIONMH OUOJIOTMYECKOTO U COLIMATBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. 4. Porunckui, M. M. I'epacumos.

Tabnuuel u cxembl: «MeToAbl AHTPOIOJIOTHMY, «[ 0JOBHOM MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKeNeT YeJoBeKa M CKEJeT IIHMITaH3e»,
«PynMMEHTBI U aTaBU3MbD», «J{BUKYIINE CHUIIBI aHTPOTIOTEHE3a», « IBOJIIOLIMOHHOE
IpEeBO  4YeloBeKa», «ABcTpainonutek», «YenoBek  ymensiid», «YenoBek
IpAMOXOIAIINIY, «JleHrncoBckuil uenoBek» «Heannepranbub», «KpoMaHbOHIBI»,
«IIpenku yenoBekay, « ITanbl SBOJIOLUH YeIIOBEKay, «Packl uenoBekay.

O6GopynoBaHue: MYJSDKH —~ OKaMEHEJIOCTeH, TMPeIMETOB  MaTepHAIbHOM
KyJIbTYphl ~TPENKOB 4YeloBeKa, penponaykiuu (dororpadbun) KapTUH C
MUA]OJOTHYECKUMH ¢ OUOJEHCKUMH CIOKETaMU TPOUCXOXKJICHHS YeJIOBEKa,
doTorpaduu HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YeJOBEKa M Yeperna IIMMIIAH3€, MOJENIb KHCTH 4YEJIOBEKa U KHUCTH
IIMMIIaH3€, MOJIEIN TOpCca MPEIKOB YEJI0BEKA.

JlabopaTopHass pabora «l3yueHue ocoOEHHOCTEH CTPOCHUS CKeleTa
YeJIOBEKA, CBA3aHHBIX C MPAMOXOKICHUEM.

IIpakTHyeckas padora «/3ydeHue 3K010rMYeCKUX aJanTaluii Y4eI0BEKa.

Tema 6. DJxonorusi — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIel cpeaoi

3apoxaeHue U pa3BUTHE dKojoruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkensi, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amauu
sKoJ0oruu. CBsI3b KOJIOTUU C IPYTUMHU HAyKaMHU.



Mertonbl 3konoruu. [loneBpie HaOMOAEHUS. DKCIEPUMEHTHI B 3KOJIOTHH:
NpUpoAHbIe U JiabopaTtopHble. MojenupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’Karoleh cpeibl: TIOKAIbHbBIM, pETUOHATLHBIN U TJI00aTbHBIH.

3HaYeHUE OKOJOTMYECKMX 3HAHUW U1 YEJOBEKa. OJKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3E€M yenoBedecTBa C Npuponoi. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPBbI U IKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxeMmbl: «Pa3nensl skonoruny, «Metoabl sxkonoruny, «Cxema
MOHUTOPHHIA OKPYKaIOIIEN CPEIbI».

JlaGopaTopHasi pabora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl 4 cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH ux aeuctsus. Knaccudukanus
AKOJIOTUYECKUX (PaKkTOpoB: abMoTHUECKUEe, OMOTHYECKUE, aHTpororeHHbie. Oo1me
3aKOHOMEPHOCTH AEHCTBUSl dKojoruueckux Qakropos. IIpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOHMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak 3Koyoruueckuii ¢akrop. JlelicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTWYECKHE TPYIIIIbI
pacTeHHl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHrHanpHas pojib CBETa.
DoTONEePUOaN3M.

Temmepatypa kak skojorudeckuii ¢akrop. JleiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [IoMKUIOTEPMHBIE U1 TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocte kak skonorudeckuit ¢dakrop. IlpucmocobneHus pacTeHHil K
noJiep>kaHuio BogHOro Oananca. Knaccudukanus pacTeHH MO OTHOIICHHUIO K
Bojzie. [Ipucnoco0ienns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PeXuMa.

Cpensl oOWTaHHMS OpPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIHAs, IOYBECHHAs,
ryOMHHAasT  TMOATIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3HKO-XUMHUUYECKHE
0COOEHHOCTH cpen obuTaHus opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpeliax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE pPUTMBI. CyTOUHBIE U
roJWYHbIC PUTMBL. [IPUCTIOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Qopmer opranmsmoB. [loHstne o ku3HEHHOUW (hopme.
XKuznennsie GOpMbI paCTEHUMN: 1EPEBbsI, KYCTAPHUKHU, KYCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OAHOJIETHHE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOHOHTHI, a3p0OHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTOpBHL. Buner  Ouotnueckux B3aUMOJICHCTBUN
KOHKYPEHIIUS, XUIHUYECTBO, cuMOM03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyajau3M, KOMMEHCaIu3M (KBapTUPaHTCTBO, HaxJieOHMYecTBO). HeTpoduueckue
B3aUMoOJieHcTBUSL  (Tommueckue, Qopuueckue, (pabpuueckue). 3HaUCHHE
OMOTHYECKUX B3aUMOJICUCTBUM JUIsl CYIECTBOBAHUS OPraHU3MOB B CpeJie
obutanus. [I[pUuHIIMT KOHKYPEHTHOTO UCKITIOUCHHUS.

JdemoHcTpanumn

Tabmumbpl U cxembl: «Okoyiorudeckue (QakTopel», «CBETOBOM CIEKTPY»,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TernokpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «Du3nongoruueckue ajantaiuu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpPraHu3MoBy», «bBHOIOTUYECKUE PUTMBI»,
«Kuznennsie  gopmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«IKocucTeMa MUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
nUTaHus», «XulHudectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumounos»,
«KommeHncanuzmy.

O6GopynoBaHnue: repOapuu pacTEHUW M IKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO Pa3IUYHBIX OSKOJOTUYECKUX (HaKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHHM, CBETOJNIOOMBBIC, TEHEIIOOMBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUS, repOapruu U KOJUICKIIUU TEIUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, yyuyesia NTHI[ U 3BepeH, repoapuu
pacTeHuil, OTHOCSIIMXCA K rurpodurtam, kcepoduram, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUICKIIMH XUBOTHBIX, OOMTAIOMIMX B Pa3HBIX Cpelax,
repOapu M KOJUICKIIMM pACTEHUH U SKMBOTHBIX, OONAJAIONIUX dYepTaMu
NPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUW >KU3HH, TepOapuu u
KOJUICKIIMM PACTEHUN W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (HOPM, KOJUICKIIMH
KUBOTHBIX, YUaCTBYIOIIHUX B PA3THUHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHass paGora «BpIABICHHE NPUCTIOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHass paGora «BrpIsABICHHE NPUCTIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHass pabdora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHHA U3
Pa3HBIX MECT OOMTAHUSY.

Tema 8. IkoJ10rusi BUIOB ¥ NONMYJISAIIMH

DKOJIOTUYECKHE XapPaKTEPUCTUKU  TOMYJISLIHH. [lonynsamuss  Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMTHOCTH Cpelibl, PU3NIECKUX OAPHEPOB H
0COOEHHOCTEW OUOJIOTUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyJisiiiuii. OCHOBHBIE TOKA3aTENN MOMYJISIIIUU: YUCICHHOCTh, MJIOTHOCTD,



BO3pacTHasi M TIOJOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALUS.

DKoJNoruveckass CTpykrypa nonyssinuud. OLieHKa YHCIEHHOCTH MOMYJISLHM.
JIlnHamuKa MOmyAuuu U €€ peryisiuus. bHOTUYecKU IMOTEHIMal IOMYJIALUH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIUK. KpuBbIe pocTa YMCIEHHOCTH MOMYJISLINH.
KpuBbie BbDKMBaHMS. Perynsiiius YHUCIEHHOCTH TMOMYJSILUNA: pojib (PaKTOpoB,
3aBUCAIINX U HE 3aBUCSIIUX OT INIOTHOCTH. DKOJIOTHYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[lonsitue o0 skonormyeckoil Humie Buaa. MecrooOutanue. MHoOromepHas
MoJzieNb 3KoJiorndeckor Humm Jk.M. XarumHcona. Pa3mepbl 3KONOTMYECKOU
Huid. [ToTeHumanbHas U pean30BaHHAs HUILIN.

Bun kak cucrema nonynsiuuii. Apeanbl BUIOB. Buabl M uX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYE€CKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJACHUS M MUTpallUil JKUBOTHBIX. bHoJornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

IToptper: Ixx. M. XaTunHCOH.

Tabmumbel W CXeMbl: «DKOJIOTUYECKHE XapPaKTEPUCTHKU  TMOIMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyjsiuun», «Bo3pacTHele  mupamusl
nonymanun», «CKOpPOCTb  3aCeleHUs TOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzmamMmn», «Mogueinsb 3xonorndeckor Humu Jx. M. Xatunaconay.

Oo6opynoBanue: repdapun pacTeHU, KOIEKIIMHA KUBOTHBIX.

JlabopaTtopHass  padora  «[IpucmocobieHuss CceMsSH  pacTeHUH K
PacCEeNCHUIO».

Tema 9. Jkon0rusi cood1IecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crtpykrypa. CBsizu Mexmy
OopraHM3MaMH B OMOIICHO3E.

Oxocucrema kak oTkpeiTas cucteMa (A. JIx. Tencnum). DyHKIIMOHATIbHbBIC
OJIOKM OpraHM3MOB B OKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBHI, PEIYICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne mnenu u cetd. AOHOTHUECKHE OJIOKH
skocucteM. [1ouBbl ¥ Witbl B 3kocucTemMax. KpyroBopor BEIIECTB U MOTOK SHEPIUU
B OKOCHCTEME.

OcHOBHbIE MOKa3zaTeld  SKOCUCTEMbl. buomacca W IPOIYKUHUS.
DKOJIOTMYECKHE MUPAMHUJIbI YUCEN, OMOMACCHI U SHEPTHUHU.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpotiku. Duykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKueccud. llepBuduHbie H
BTOPUYHBIE CYKIECCHUM W UX MPUUYUHBL. AHTPONOTreHHbIE BO3JACHCTBHUS Ha
cykueccun. KinnmakcHoe cooOiiectBo. bruopasHooOpasue 1 mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.



[TpuponHbie KOCUCTEMBL. DKocucmemsl 03€p u pex. Ixocucmemvl Mopell u
oxeanog. IKocucmemvl MYyHOp, 1€CO8, CMenel, NyCmblHb.

AHTpPONIOTEHHBIE JKOCHUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuums
MEXy aHTPOMOTEHHBIMH U TPUPOTHBIMHA SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opomckas
braopa u ¢ayna. CuHaHTpomM3alusi TOPOJCKONM ¢ayHbl. buojorudeckoe u
X0341CTBEHHOE 3HAUCHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

3akoHOMEepHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aWMOJICHCTBUN OPTaHHW3MOB B
sKkocuctemax. Ponv kackadnoco 3gghekma u 8uU008-30UPUKAMOPOS (KI0UEeBblX
8U008) 8 (yHKYyUOHUposanuu skocucmem. 1lepeHOC YHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH 9KOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJISAIUNA U KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanusmul 8030eticmeus 3GepASHeHUll  PAa3HbIX Mmunos Ha
CyOOP2aHU3MEHHOM, OP2aAHUZMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KONI02UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€lCMBUSL.
MeTon0710THs MOHUTOPHUHTA €CTECTBEHHBIX M AHTPOIIOTEHHBIX 3KOCHUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencau.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «JKocucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpYHIBl OPraHU3MOB B dKOCHCTEME», «KpyroBopoT BelecTB B AKOCHUCTEMEY,
«llenu nutanus (macTOUIHAS, TETPUTHAS)», « DKOJIOTHUECKAs MTUpaMUIa YHCEID»,
«JKoyoruyeckas mupaMuia OuoMacchl», « IKOJOTUYECKAs MUpaMuaa SHEPTHI,
«O0pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBiIeHUe jeca mocie
nokapay, «JKocucTemMa o03epay, «ArporeHos», «KpyroBopoT BemecTB M MOTOK
SHEPrUU B arporeHo3ey, «lIpumepsr ypOosaKocucTEMY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepeii, repOdapuu KyIbTYpPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
HKOCHUCTEMBI.

IIpakTnueckas padora «/3yueHue u onucanue ypOO3KOCUCTEMBI.

JlaGopaTtopuas pabora «M3ydeHue paszHoOOpa3us MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX YKOCUCTEMAX).

IKCKypeus «IKCKYpPCHUs B TUTTMYHBIA OMOTEO1IeH03 (B 1yOpaBy, OepesHsIK,
€JIbHUK, Ha CyXOAOJIbHBIM WJIM OWMEHHBIN JyT, 03€p0, 00J0TO)».

IKCKypcusi «DKCKYpPCHUs B arpodKOCUCTEMY (Ha IMOJIe WU B TEINIMYHOE
XO35IUCTBO)».

Tema 10. Buocdepa — riiodanbHasi IKOCUCTEMA

buocdepa — obmermtaneraptas 06010uka 3eMJiid, T1e CYIIECTBYET WU
cylllecTBOBaja >kU3Hb. Pa3zBuTHe npejacraBieHuii o buochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o ouochepe. O6aactu 6uoceps! u e€ cocran. XKupoe
BELECTBO OHochephl U ero (PyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocheprl. OcobeHHoctu O6uochepsl Kak
rJ1I00aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocgepe. KpyroBopotsl
BEIIECTB U OMOre0OXMMHUYECKHE LUKIbI (Yriepoaa, a3oTa). PUTMUYHOCTD SIBIIEHUN
B Ouocdepe.

3oHanbHOCTh OWochepnl. Ilonstue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIAHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTENHU, CABaHHBI,
MyCTBIHU, TPOITUYECKHE Jieca, BEICOKOTOpbs. Kiaumar, pacTUTENbHBIA U AKUBOTHBIN
Mup OMOMOB CYIIIH.

Crpykrypa u (PyHKITUS )KUBBIX CUCTEM, OIEHKA UX PECYPCHOTO MOTEHIIMAIA U
ounochepHbIX QYHKIHM.

JdemoHcTpanumn

[Toptpetsi: B. U. Bepraackuii, 3. 3rocc.

Tabmuuel u cxemol: «['eocheprr 3emnmny, «KpyroBopoT a3ora B mpupojie»,
«KpyroBopot yriepoga B mupuponae», «KpyroBopor kuciopoga B IPHPOAEH,
«KpyroBopot Bonbl B mpuponae», «OcHOBHBIE OMOMBI cymmny, «Knumatuueckue
nosica 3eminm», «Tynapay, «Taiiray, «Cmemanubiii gec», «ILIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilycteiasay, « Tponrueckuii ecy.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesroBek M OKpy:Ka0OIIaA cpeaa

DKOJIOTUYECKUE KpHU3UChl M MX NpUYMHBL. BosznelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOW cpenbl. OxpaHa BoO3lyXa. 3arpsi3HEHHE
BogHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBel. OxpanHa
MOYBEHHBIX pecypcoB. M3mMeHeHne kimumMara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTENbHBIA M XKUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO M >KMBOTHOTO MHpa. OCHOBHBIC MPHUHIMIIBI OXPAaHBI MPUPOJIBI.
Kpacubie xnHuru. Ocobo oxpansiembie mpupoansie Ttepputopun (OOIIT).
Borannueckue caabl ¥ 300JI0THUECKUE TTAPKHU.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOIO PAa3BUTHUS YEIOBEUECTBA M IPUPOJIBIL.
PanponansHOE  NpPUPONONOJIB30BAHME U COXpPaHEHUE  OMOJOTHMYECKOIO
pasHooOpasus 3emiu. OOmmeE 3aKOHOMEPHOCTH TJIOOQIBHBIX 3KOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSTHBIE MOCIEICTBHS.

Pa3BuTnHe METOMOB MOHHUTOPHWHTAa pPAa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvle UCCie008aHus nepexooa K pecypcocbepecaroujell u
KOHKYPEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u oOuopecypchni.
Hayuonanouvie ungpopmayuonnvie cucmemvl, obecneuusaiowjue OOCMyn K
ungopmayuu no cocmosHuo OmoenbHulX U008 u sxocucmem. OcHogul



IKopeabunumayuu dKocucmem U cnocovos 6opvOvLl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazemMHbIX 9KOCUCTEM.

JdemoHcTpanumn

Tabmuuel W cxeMbl:  «3arpsi3HeHHE  aTMocepb»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsizHeHue 1NouBb», «llapHukoBbld  3pdexkT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MoIenu yrpaBIsieMOro MUpay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHMM U >KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepannu, KpacHoil KHUTH pErnoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/ITHEI'O OBHIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJlbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOTpaMM  CpefHero oOmero oOpa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMETHbIC U TIPEAMETHBIE.

B cTpykType TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOrpaMMBbl IO OHOJIOTUHU
BBIZICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYalOIIUMUCS POCCUMCKON
IPAXKIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEACIICHUIO, Haiuyue Mmomueayuu K OOydeHUIO  OHOJIOTHH,
yejleHanpasienHoe pazeumiue BHYTPEHHHUX YOEXKIEHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[ICHHOCTEH M HUCTOPUUECKUX TPAAUIUNA Pa3BUTUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHLCS B CBOCH
NESATeIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMHU, TMPHUCYIIUMU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJOTUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIC PE3yJIbTAThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHU JOCTUTAOTCS
B EIUMHCTBE Y4YeOHOM M BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMHU W HOpPMaMU
MOBEJIEHUS W CHOCOOCTBYIOT TMPOIECCaM CaMOIMO3HAHUS, CaMOBOCIIMTAHHUS M
CaMOpa3BUTHS, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIUYHOCTH, MATPUOTHU3MA U
YBOKECHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJECHHIO,
B3aMMHOT'O YBa)KCHHS, OCPEKHOTO OTHONIEHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAaIMOHAIIBHOTO Hapoja Poccuiickon denepaunu, MpUPOIE U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yNnbTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
JIOJIKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTHh OOYYAIOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpOBAaHHOKM BHYTPEHHEH TO3WUIMEH JHMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHX  yOEXKICHUH, COOTBETCTBYIOIINX
TPAIUIUOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3HECHHOTO
OMbITa U OMbITA JAEATEILHOCTUA B MPOILIECCE Pealn3alii OCHOBHBIX HAMNpaBICHUUN
BOCIIUTATEJIbHOM JIESITENIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCKOTO BOCHUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON TMO3UIIMN 00YUAIONIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOro 0OIeCTBa;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, YBaK€HUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH IIPU  CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUHM YYEOHBIX M MO3HABATENIBHBIX 3a/a4, BBIMOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3MIIMI0O IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHUE YUYUTHIBATh B CBOUX JEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIFOAEH C pa3HbIMU YOCKIACHUSMU, KYJIbTYPHBIMHU [IEHHOCTSIMUA U
COLMAJIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOILECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, T[IO3HABATEJIBHBIX U HCCJIEAOBATEIBCKUX 33/1ady, YBaXUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB MpPHU OOCYXJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOU JEATEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCIHTAHUS:

c(hopMUPOBAHHOCTH POCCUUCKOU IrPaXI1aHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUSI K CBOEMY HApOJy, UYYBCTBA OTBETCTBEHHOCTH IMEpPE]
Ponunoii, ropmoctu 3a cBOM Kpal, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEAUIO U MMaMATHUKAM IPUPOJIBI,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYEHHs OWOJOTMM B TIO3HAHWU 3aKOHOB
IPUPOJIBI, B )KU3HH YEJIOBEKa U COBPEMEHHOTO 00IIECTBa;

ujaeitHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIIy)KeHHIO W 3ammTe OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CYAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCHHUTAHHUS:

OCO3HaHHue Ty XOBHBIX [HEHHOCTEN POCCUHCKOTO Hapo/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHWBAThH CUTYAIUIO M IPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHE JMYHOTO BKJIaJa B IOCTPOEHHUE YCTOWUMBOrO OyAyILEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POJUTEISAM, CO3/IaHUIO CEMBbU HA OCHOBE
OCO3HAHHOTO TIIPUHATHS LEHHOCTEM CEMEWMHOM JWU3HU B COOTBETCTBUH C
TpaIuuusIMHi HapoJ0B Poccuu;

4) 3¢TeTHYECKOTO BOCTHTAHMSA:

ACTETHUYECKOE OTHOIICHHUE K MUPY, BKIIFOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOIICHU;

MMOHUMAaHHE 3MOLIMOHAJIBHOTO BO3JAEHUCTBUSA )KUBOW TPUPOJIBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITh KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢u3myeckoro BocnUTAHHS, (POPMHUPOBAHHUS KYJbTYPbI 310POBbA W
IMOIMOHATBLHOTO 0JIAr OOy HSI:

NOHUMAHWE W peanu3alnus 3J0pOBOTO U 0Oe3omacHOro o0pasza KU3HU
(3mopoBo€  mUTaHUE, COOJIIOJICHME TUTMEHMYECKHX MpPaBWI U HOPM,
cOaaHCUPOBAHHBIN pPEXUM 3aHATUM U OTAbIXA, peryisipHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPABWJI HWHIWBUAYAJTBHOTO U  KOJJIEKTUBHOT'O
0€301acHOr0 MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HH JIOJICH;

OCO3HAHUE TMOCIEICTBUM M HEMPUATUS BPEIHBIX MPUBBIUEK (YMOTpPEOICHUS
AJIKOTOJIsI, HAPKOTUKOB, KypeHUs);

6) TPY/I0BOr0 BOCHHTAHMS:

TOTOBHOCTh K TpPYyAY, OCO3HAHHME IICHHOCTH MAacCTEepPCTBa, TPYIOJIIOOUE;
TOTOBHOCTh K aKTHBHOM JEATEILHOCTH TEXHOJOTUYECKON M COIMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TNIAHUPOBATH M CAMOCTOSITEIIHLHO

BBITIOJIHSITh TAKYIO JICSTEILHOCTD;

UHTEpEC K pa3inyHbiM cepaMm mnpodeccHuoHANbHOU JeSTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mnpodeccun U pearru30BBIBATH
COOCTBEHHBIE KU3HEHHBIEC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpPa30BaHHMIO Ha
NPOTSKEHUU BCEU JKU3HH;

7) KOJIOTMYECKOT0 BOCHHTAHHUS:

AKOJIOTHYECKHU IIeJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
’KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSA OKOJOTHYECKOM KYIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB ¥ OIIEHKH WX BO3MOXHBIX TMOCJIEACTBUI s
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00aJTBbHOTO XapaKTepa HKOJIOTUYECKUX MPOOJieM W MyTeH uX
peuieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HW3YYEHUU OUOIOTHHU
3HaHWSI W YMEHUS TPU peHIeHUH TMpoOJeM, CBA3aHHBIX C PpaldOHAIBHBIM
MPUPOAOIIONB30BaHUEeM  (COONIOACHUE  TMpaBUI  TOBEACHUS B IPHUPOJE,
HalpaBJICHHbIX Ha COXpPaHEHHWE paBHOBECHS B DJKOCUCTEMAaX, OXpaHy BHUJOB,
dKOCHCTEM, Ornocdepsl);

AKTUBHOE HENPUATHE JICMCTBUM, MNPUHOCIIIUX Bped  OKPYXarolleh
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE SKOJOTHYECKUE
MOCJIEACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;



HaJIMYHUe PA3BUTOTO DKOJOTHYECKOTO MBIIMUICHHSI, SKOJOTHIECKON KYJIbTYPHI,
OTIBITa TEeATEHHOCTH AKOJIOTUIECKOM HAIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHONH, KOMMYHHKATUBHON W COITMAIBHOMU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKON JCATCIBHOCTH HKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE
KyJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TOJUKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBa
B3aMMO/JICHCTBHSI MEXTY JIFOJbMH U TIO3HAHUS MHPA;

NOHMMaHWe crenuduKkn OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poiu B
(GOpMHUpPOBAaHUYN PANMOHATHHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUHM IIEJIOCTHOTO
NpeJICTaBlICHUsT 00 OKpYXaroleM MHpE KaK O €IUHCTBE IMPHUPOJIbI, YCIIOBEKA U
oOmecTBa, B IO3HAHMHM TPHUPOJHBIX 3aKOHOMEPHOCTEH MW PENICHUU MpoOieM
COXPaHCHUS MTPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUU JIJII COBPEMCHHOW ITUBUIIM3AIINN:
oOecIieueHUs] HOBOT'O YPOBHS Pa3BHTHS MEIMIIMHBI, CO3JIaHHE TEPCICKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pemiarh PEeCypcHblE  MPOOJIEMBI  Pa3BUTHS
YeJI0OBEUeCTBa, TIOMCKA MyTel BBIXOAA U3 IIO0ATBHBIX 3KOJOTUYECKUX MPOOJIeM U
o0ecmiedeHnss  Tmepexola K  yCTOHYMBOMY — Pa3BUTHIO,  PAIMOHAIBHOMY
UCTIOJIB30BAHUIO TPHPOJIHBIX PECYPCOB M (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYCHUU OWOJOTHYECKMX 3HAHUA B MEJAX
NOBBINICHUsT OOIIEeH KYJIbTYPBl, ©CTECTBCHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (HYHKIIMOHAITBHON T'PaMOTHOCTH OOYyYaroIuxcs, GopMUpyeMon
IPU U3YYCHUN OHOJIOTHH;

NOHMMaHHUE CYIIHOCTH METOJIOB MO3HAHUS, HCIIOJIb3YEMBIX B €CTECCTBECHHBIX
HayKax, CIIOCOOHOCTH WCIONb30BaTh TIOJMyd4aeMble 3HAHWSA JJIA aHaiu3a |
OOBSICHEHUS SBIICHUN OKPYXKAIOIIEro MUpa M MPOUCXOIAIINX B HEM WM3MEHEHUH,
yMEHHE Jie7laTh OOOCHOBAHHBIC 3aKITIOYCHUS Ha OCHOBE HAYYHBIX (AaKTOB U
MMEIOIIUXCS TAHHBIX C IENIbI0 TTOyYEeHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIB30BaTh OWOJIOTMYECKHE 3HAHUS IS
penieHust mpoOIeM B peaslbHbIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHHME IIEHHOCTH HAYYHOW JEeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO U UCCIIEAOBATEIBCKYIO IEITeIbHOCTh HHANBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY TIOJYyYCHHUIO HOBBIX 3HAHUA 1O OWOJIOTHH B
COOTBETCTBHH C JKH3HEHHBIMH TIOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yiabTaThl OCBOECHMsI ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i (HOPMHUPOBAHMUS MHUPOBO33PEHUS OOYHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPaXKarollue
LEJIOCTHOCTh HAy4yHOM KapTUHBI MHpa W cHneuupuKy METOAO0B IO3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTrus, sIBJICHHUE, MpOLece,
CUCTEMa, Hay4YHbIM (pakT, NPUHLUI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJeOBaHue,  HAOJIOJEHUE, U3MEpPEHUE, HKCIEPUMEHT U Ipyrue);
yHUBEpCAJIbHbIE Yy4eOHble JeWCTBUS (IIO3HaBaTENbHbIE, KOMMYHHKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue GyHKIMOHAIBHOU
IPaMOTHOCTH UM  COUMAJIbHOW KOMIETEHUUH OOYy4YaIoIIMUXCSA; CHOCOOHOCTH
oOyuaromxcs UCTOJIb30BaTh OCBOEHHBIE MEXAUCIUIIMHAPHBIE,

MHUPOBO33PCHUYCCKHUE 3HAHMS W  YHUBEpPCajbHbIC Yy4YcOHBIC JCHCTBUS B
ITI03HABATEJILHOW U COLIMAIIBHOM MPAKTHUKE.

B pesyapraTe wu3ydeHHs OWOJOTMM HAa YPOBHE CpPEIHEr0  OOIIero
oOpazoBanuss y oOydJaromerocss OyayT coOpMUpOBaHBI IO3HABATEIIbHBIC
YHUBEPCAJIbHBIC yYeOHBIC ICHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC
NEUCTBHS, PETYJIATUBHBIE YHUBEpPCAJIbHbIC Yy4eOHBIE JICHUCTBUSA, COBMECTHAS
eI TEIIEHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IMPOTPAMMBI  CPEIHETO OOIIEro
00pa3oBaHUs TOKHBI OTPAXKATh:

OBaanenune YHUBeEpPCAJIbHBIMH Y4eOHbIMH MO3HABATEJbHBIMH
NEeHCTBUSAAMM:

1) 6a30BbIe JOrHYecKHe JeHCTBHUS:

CaMOCTOSITeIbHO  (hopMynMpoBaTh W aKTyaJIM3UpPOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPHU OCBOCHWHM 3HAHWUU MPUEMBI JIOTHUYECKOTO MBIIIJICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHBIC NMPU3HAKH, YCTAaHABIWBATH
CBSI3U C IPYTHMH MTOHSATHSIMHU );

OTIpENeNIATh I JACATEIBHOCTH, 3ajJaBas IapaMeTpbl M KPHUTCPHH WX
JTOCTH)KCHUS, COOTHOCHTH PE3YJIbTaThl ASATSILHOCTH C TOCTABICHHBIMU IEISIMH,

UCITOJTH30BaTh OMOJIOTHYCCKUE TTOHATHS ISl OOBICHCHUS (DAKTOB U SIBJICHUI
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUECKHE pPacCyXJCHUS (MHIAYKTUBHBIC, IEAyKTHUBHBIC, II0
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMaTPUBACMBIX
SIBICHUAX, (POPMYITHPOBATH BEIBOBI M 3aKITIOUCHUS,

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC CpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBSA3CH M OTHOIICHHH B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaxX, a



TakKe  TMPOTHBOPEYMH  pa3HOrO0  poOAa,  BBIABICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIAH pEIICHUs] MPOOJEeMbl C YYETOM aHalv3a UMEIOIIUXCS
MaTepHATbHBIX H HEMAaTepHATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B ICITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKHU TOCIIEICTBUN AEATEIHbHOCTH;

KOOPJIWHUPOBATh W  BBINIOJHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BHUPTYaJIbHOTO U KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATHBHOE MBIITUICHHUE ITPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIET0BATEIbCKHE eHCTBHA:

BJIQ/ICTh HABBIKAMHU YUEOHO-UCCIIEA0BATEIILCKOW U MTPOCKTHOM JICSITCIIBHOCTH,
HaBBIKAMH  Pa3pelIeHHs  MpoOJieM, CIIOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY ITOMCKY METOOB PEIICHUs MPAKTHYCCKHUX 3a/1a4, IPUMEHEHUTO
Pa3IUYHBIX METOJIOB IMTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUIBI JACATCIBHOCTH IO TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HMHTEPIPETAIMK, PEOOPa30BaHUI0O W IMPUMEHEHUIO B YYeOHBIX
CUTYaIlUsSX, B TOM YHCJIE TIPH CO3JIaHUN YICOHBIX U COIIMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THIT MBIIIUICHHS, BJIaJIETh HAYYHON TEPMUHOJIOTHEH,
KITFOYeBBIMU TIOHATHSIMH H METOJIaMU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIC 3aJadydl B 00pa3oBaTEIBHOMN
TESTELHOCTH U )KU3HECHHBIX CUTYAIIUAX;

BBISIBIIATH TIPUYUHHO-CIICJACTBCHHBIC CBSI3M M aKTyaIM3WpPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pelICHHs, HAXOIUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3aaBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJE€ pEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH H3MCHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEGHKY HOBBIM CHTYaIlUsiM, OIICHHBATH NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH I[EJICHANPABICHHBIN MOUCK TIEPEHOCA CPEJICTB U CITOCOOOB
JeHCTBUS B MPOGECCHOHAIBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO M MPAKTHYECKYIO 00JIaCTH
KU3HEEATEITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 00JIaCcTeH;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXOIBI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIHE aJbTePHATUBHBIC PEIICHUS.

3) padoTa ¢ nHpopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(OpMAIuu (TeKCTe yueOHOTO
MoCOOMs, HAYYHO-TIOMYJSAPHON JUTEpaType, OWOJOTHYECKUX CJIOBapSAX W
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTE), aHATM3UPOBATH



HHOOPMAITUIO Pa3IMYHBIX BUIOB U (GOPM TPEACTABICHUS, KPUTUICCKU OICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMyIHpPOBaTH 3aMPOCHl U MPUMEHATH PA3TMYHBIC METOIbI MPU TIOUCKE U
otOope Ouosornueckoit uHMOpMalur, HEOOXOIUMOM Il BBHIMOTHEHUS YYEOHBIX
3azay;

NpHOOPETaTh OIBIT HCIOJB30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJbTYPY aKTUBHOTO HMCIIOJIb30BAHUS PA3IMIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATEILHO  BBIOMpaTh  ONTUMaIbHYIO  (OpMy  TNpeACTaBICHHUS
Oouonornyeckoit nHbopmaruu (Cxembl, TpaduKu, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAaY4YHBIM SI3BIK B KauyecTBE CpeJACTBa IIpu paboTe ¢
OWoJornYecKoil MHQpOpMAIMEH: TMPUMEHATh XUMHUYECCKHE, (UIHYCCKHE W
MaTEMaTUYCCKUE 3HAKW W CHMBOJIBI, (opMyiibl, abOpeBHUaTypy, HOMCHKJIATYpY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJCTh  HABBIKAMH  PACIO3HABaHWsS W 3allMTBl  HWH(pOpMAIIUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiajeHue YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU J1€/iCTBUSIMU:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXJIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTEIHLHO BBINIOJHEHUS TIpejiaraeMon
3a/layu, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIIMKA JIPYTUX YYACTHHKOB
Jaiora Winu IUCKYCCHUH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHMS, MOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(DIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3NIMYHBIMU CIOCO0aMH OOIIEHUST W B3aMMOJICHCTBUSA, TTOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAXKUTEILHOE OTHOIIIEHHE K COOECETHUKY
U B KOppeKTHOM popme popmMynupoBaTh CBOM BO3PAKEHHUS,

pPa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1esiTeIbHOCTD:

MOHUMATh M HCIIOIH30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWUBUIYaTbHON
paboThI U peNIeHUH OMOJIOTUYECKON MTPOOIEMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MIPUMEHEHUS TPYIIOBBIX (POPM B3aMMOICHCTBUS NP PEIICHUH YU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy M METOJBI COBMECTHBIX JCUCTBHU C Y4ETOM OOMIHMX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJIJICKTHBA,



IIPUHUMATh  LEIM  COBMECTHOW  JIEATENIBHOCTH, OpraHU30BBIBaTH U
KOOPJMHUPOBATh JIEUCTBUA IO €€ HOCTHKEHUIO: COCTAaBIIATH IUIAH JIEMCTBUM,
pacupenensaTh poid € YY4ETOM MHEHHMH YYaCTHMKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJAJa M KaXKJIOIO YYACTHUKA KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKTHI, OLEHHWBATh HAEU C TO3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaLIUSX, IPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBiaieHne yHUBEPCATbHBIMH PEryJIsITHBHBIMH ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMUS JUJIS BBIABICHUA NpoOieM U HX
peleHns B )KU3HCHHBIX U YUCOHBIX CUTYAIUSX;

BbIOMpAaTh HA OCHOBE OMOJOTMYECKMX 3HAHUU I1I€JIEBbIE M CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUSAX M IMOCTYIIKaxX MO OTHOIICHUIO K KUBOW IPUPOE,
CBOEMY 3/I0POBBIO U 3J0POBbIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSATENILHO  COCTABJISITH IUIAH  pPEIICHHUS TpoOJieMbl € YUYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeAMETa Ha OCHOBE JUYHBIX NMPEANOYTECHUH;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEeLICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMUPOKOW HPYIUIIMU B
pa3HbIX 00JIaCTAX 3HAHUM, TOCTOSHHO TMIOBBINIATh CBOW 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJICTh  HABBIKAMH  TO3HABATENBbHON  pediekcun KaKk  OCO3HAHUS
COBEPIIAEMBIX JACHCTBUA M MBICIUTENBHBIX IIPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHHM, HCMOJb30BaTh MPUEMBI PeIEKCHH AJIs OLUEHKH CHUTyalluH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKM W CBOEBPEMEHHO IPUHHMATh PEIICHHs 10 HX
CHWKEHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JpPYTHX IIpU aHAJIU3€ pPE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE CEOS U IPYTUX:

MPUHUMATH ce0s1, MOHUMAasi CBOU HEAOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX I[PH AHAIU3E PE3YJIbTATOB
NEATEIbHOCTH;

OpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TO3ULIMU JIPYTOT0 YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OCBOCHHS COJIEpXKAHUS Y4yeOHOTO TpeameTa
«buonorus» Ha yriayOoJ€HHOM YpPOBHE OPHEHTHpPOBaHbI Ha oOecreyeHue
npodunpHOro  oOydeHus  oOywarouuxcss — Ouonoruu. OHM  BKIIOYAIOT:
crienuduyeckue Ajisi OMOJIOTUN HaYyYHBIC 3HAHUS, YMEHHS U CTIOCOOBI JEHCTBUM 110
OCBOCHUI0, MHTEPIIPETAIMM M TTPeoOpa30BaHUIO0 3HAHUN, BBl JEATEILHOCTH TIO
MOJIYYECHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3IUYHBIX YYCOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3yiabTaThl MPEJACTABICHBI I10
rojiaMm U3y4eHHUsI.

[IpenmeTHble pe3ynbTaThl OCBOEHUA yueOHoro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKATh:

chOpPMHUPOBAHHOCTh 3HAHUM O MECTEe M pOJIM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B
MO3HAHUU  3aKOHOB  TPUPOABI M  PEIIEHUH MpoOdJieM  palrdoOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OHOJIOTHH;

BJIAJICHUEC CUCTEMOM OWMOJIOTMYECKHUX  3HAaHMK, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIararonue OUOJOTUYECKUE TEPMUHBI U TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0OoJM3M, TOMEOCTa3, CaMOPETYIAIHs, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U PA3BUTHE), OMOJIOTMYECKUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. llneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnencteeHHoct T. Moprana), yuenus (H. WM. BaBunoBa — o0 weHtpax
MHOTOOOpa3usi U  TPOUCXOXKACHUS  KyJIbTYPHBIX  pacTeHWil),  3aKOHBI
(emnHOOOpa3usi TTOTOMKOB IEPBOTO TMOKOJCHUS, PACIICIIIICHUSI, YHCTOTHI TaMeT,
He3aBucHUMOro HaciegoBaHus [.  Menzgens, TOMOJOTHYECKUX PSJIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. . Basuiosa), MIPUHLIATIBL
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOTO IMO3HAHUS, MCHOJb3yEeMbIX B
OMONOTUYECKUX HCCICIOBAHUSAX JKUBBIX OOBEKTOB (OMHCAHWE, W3MEPEHHE,
HaOJI0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIIECTSATh CYIIECTBEHHbIE MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIE
OaxTepuii, TpuOOB, pacTeHU, )KUBOTHBIX M YEJIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUil, J>XUBOTHBIX, YEIOBEKa, MPOIECCOB KUIHEACITEIHbHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
MPOLIECCOB: 0OMeHa BeHIeCTB (MeTabOIM3M), MPEBPALLECHUS YHEPTUHU, OpOXKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUMOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, Melo03a, TaMeTOreHe3a, dMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOKEHUS,  MHIWBUAYaJbHOTO  Pa3BUTHS  opraHu3Ma  (OHTOTeHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3MCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXKIY OPTraHOMJaMH KJICTKH U HX
(YHKIHMSIMH, CTPOSCHHUEM KJIETOK pa3HbIX TKaHEH W HuX (QYHKIUAMH, MEXITY
OpraHaMd W CHCTEMaMH OpPraHOB Yy pAaCTEHWH, JKMBOTHBIX M YEJIOBEKa M HX
(GYHKIHMSIMH, MEXIYy CHCTEMaMU OPraHoB W WX (DYHKIUAMH, MEXKIY dSTarmamu
oOMeHa BEIECTB, ATAllaMH KJIETOYHOTO ITUKJIA U JKU3HEHHBIX [UKIOB OPTraHU3MOB,
dTallaMi SMOPUOHAILHOTO PA3BHUTHSA, TCHOTHUIOM W (EHOTHUIIOM, (PEHOTHUIIOM W
(dakTopamMu cpepl OOUTAHUS;

YMEHHE BBISBIIATH OTIMYUTEIBHBIC NMPU3HAKH KUBBIX CUCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE MCIOJb30BaTh COOTBETCTBYIOIIUE AaPTYMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJMKY JUJISl JI0KAa3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTHUYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOrHYEeCKUE 3a/1a4H, BBISBISATh IPUYUHHO-CIIEICTBEHHbBIE
CBSI3M MEXKIY UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOIIECCAMU U SBIICHUAMH, JI€TIaTh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTaTOB;

yMEHHE BBITIOTHATh Ja0OpaTOpHbIE M MPaKTHYECKHE pabOThI, COOIOAATH
paBuia mpu padbore ¢ y4eOHBIM U JTabOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPSITh WX OKCIEPUMEHTAIBLHBIMU
cpeactBamu, GoOpMyIupys Ledb HCCIEIOBAaHMS, AaHAIU3UPOBATH IOJTYYCHHbIE
PE3YNbTATHI U JIENaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaThb B Y4eOHO-HCCJIENOBATEIbCKONW paboTe Mo Ouojoruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyONIMYHO  TPEACTaBIATH  MOJyYEHHBIE  PE3yJibTaThl Ha  YYEHMUECKUX

KOH(DEpeHIHSX;
YMEHHE OIEHUBATh OJTUYECKHUE AaCIMEKTHl COBPEMEHHBIX WCCIICIOBAHUN B
obmactu  Owonoruu W MeAWIUHBI  (KIIOHUPOBAHHWE,  HCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIMPABICHHOE M3MEHEHUE T€HOMa M CO3/JaHUE€ TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBJISITh OCO3HAHHBIN BBHIOOp Oyayuied mpodeccroHaaIbHOU
JESATENbHOCTH B 00JacTU OMOJIOTMH, MEAMIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOr0 XO34MCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIAyOJIsATh MO3HAaBATEIbHbBIN
MHTEpPEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccun u
MPOJOJDKEHNE OMOJOTMYECKOro 00pa3oBaHMs B OpPraHM3alUsX CPEIHEro
po¢eCCUOHAILHOTO U BBICIIEr0 00pa30BaHUsI.

[IpeameTrHble pe3yiabTaThl OCBOeHUs yueOHoro mpeamera «buomnorus» B 11
Klacce JIOJKHBI OTPaXKkaTh:

chOpMUPOBAHHOCTh 3HAHUM O MeECTE€ M POJU OHOJIOTMM B CHUCTEME
€CTEeCTBCHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B TO3HAHWM 3aKOHOB TMPUPOALI U PEHICHUU HKOJOTHUECKUX
npo0JieM 4YeloBEeYeCTBa, a TaKKe B PEIICHUH BOMNPOCOB PaLMOHAIBHOTO
PUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUU 1IEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHUOJIOTOB B
pa3BuTHe OMOJIOTUH;

yYMEHHE BIIAJIETh CUCTEMOM OHOJIOTMUYECKMX 3HAHHUM, KOTOpas BKIIOYAET
ONpeJieieHHs] M TMOHHMMAaHHE CYUIHOCTH OCHOBOMOJIAralouIuX OHWOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKocucTteMa, Ouocdepa), OHMOIOrHUECKHE TEOPUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHUYECKAs] TEOPHUSI IBOJIIOLUHU), YUECHUS
(A. H. CeBeprioBa — 0 nyTsAX W HampabiieHHsX 3Boioruu, B.. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTHuyeckoro paBHoBecust JIx. Xapnu u B. BaiinGepra,
3apojsimieBoro cxojacrea K. M. bapa), mpaBuna (munumyma 1O. JluOuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEPrum), Tunore3bl (rumnore3a «vupa PHK» V.
I'unbepra);

YyMEHUE  BJAIETh  OCHOBHBIMH  METOJAMH  HAy4HOro  ITO3HaHWUS,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIEOBAHUSAX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucanue, uU3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJECIATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OHOTE€OLIEHO30B,
DKOCHCTEM M Ouocdephl, CTaOUIU3UPYIOMIET0, IBIDKYIIETO W Pa3phIBAIONIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOT O
BUI000pa30BaHUs, BIUSHUS ABMKYIIIUX CHJI 9BOJIONUK HA TeHOGOH/T MOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTraHW3MOB K Cpelie OOMTaHMs, YepelOBaHUsI HAMPABICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B HIKOCHUCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBSI3M MEXKAY MpPOLIECCAMU  3BOJIIOIUH,
JIBIKYIIUMU CHUJIAMH aHTPOIIOr€He3a, KOMIIOHEHTAMHU Pa3JIUYHBbIX SKOCUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYMUTENIbHBIE  MPU3HAKK  KUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K Cpelie 0OMTaHUsI, A0MOTUUECKUX U OMOTHIECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI JOKa3aTENbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U CpeIbl OOUTAHUS, CAMHCTBA
YeIOBEUECKNX pac, HEOOXOMUMOCTH COXpaHEHUS MHOrooOpasusi BHAOB H
HKOCHCTEM KaK yCJIOBHSI COCYIIECTBOBAHMS MPUPOIBI M YEIOBEUYECTBA;

YMEHHE PeIIaTh OMOJIOTHYCCKUE 3a/1a9H, BBISABIATh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCIICTYEMBIMU OMOJOTHICCKUMH TPOIIECCAaMU U SBJICHUSMH, JIeIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TTOJIYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JIA0OpATOpHBIE M MpakTHYecKhe paboThl, COOII0IAThH
npaBuiia Mpu padoTe ¢ y4eOHBIM U Ja00paTOPHBIM 00OPYIOBAHUEM;

YMCHHE BBIIBUTATh THUIIOTE3bI, MPOBEPSITh WX OKCICPUMCHTAIbLHBIMU
cpencTBamu, GOpPMYyITUPYS IEIb HWCCICIOBAHMS, AaHAIU3UPOBATH IOTYYCHHBIE
PE3yJIBTATHI U JEIaTh BHIBO/IBI,

yMEHHE y4YacTBOBaTh B Y4YEOHO-MCCIICIOBATEIILCKONW paboTe mo Ouooruu,
DKOJIOTUM W MEJUIIMHE, MPOBOJUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBIATh  IOJYYCHHBIC  PE3YJIbTaThl HA  YYCHHUYCCKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUSIX U CIOCO0axX MpeaOoTBpAICHUS
r100aIbHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHalIbHON
JESTENHHOCTH B 00JACTH OMOJIOTUH, SKOJIOTUH, IPUPOOTIOIH30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJOTUM, BETEPUHAPHUHU, CEIILCKOTO XO3MiCTBa, MHIEBON
POMBIIIJIEHHOCTH, YIAyONsTh TO3HABATENbHBI WHTEPEC, HAMpABICHHBIN Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U TMPOJOHKEHUE
OMoJIOruMIecKoro oOpa3oBaHUs B OpraHU3AIUSIX CPEIHETO Mpo(ecCHOHATBLHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

HaumenoBanue pa3aejioB U TEM NMPOrpaMmMabl

KoanyecTBo yacoB

JuexkTponHble (¢ poBbIE)
o0pa3oBaTesIbHbIE pecypchl

1 buonorus kak Hayka 2 bubmorera [JOK
e https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK

2 JKuBbIC CHCTEMbI U HX U3Y4CHHE 3 https://m.edsoo0.ru/7f41c292
bu6mmorexa [JOK

3 bronorus knerku 4 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK

4 XUMHUYECKasi OpraHu3aIus KICTKH 15 https://m.edso0.ru/7f41c292
bu6moreka [JOK

5 CrpoeHue n GyHKIMN KICTKH 12 https://m.edso0o.ru/7f41¢292
bu6mmoreka [JOK

6 OOMeH BelecTB U MPEBPAIICHUE SHEPTUH B KIIETKE 13 https://m.edso0.ru/7f41c292

5 HacnexncrBennas uupopManus U peaausanys eé B 10 bubmorexa TIOK

KIIeTKe https://m.edso00.ru/7f41¢c292

bu6mmoreka [JOK

8 JKM3HEHHBIH LUK KICTKA 8 https://m.edso0.ru/7f41¢292
bu6mmoreka [JOK

9 Crpoenue 1 GyHKIUU OPraHU3MOB 34

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bubnuoreka [JOK

10 Pa3zmHOkKEHME M pa3BUTHE OPraHU3MOB 19 https://m.edso0.ru/7f41c292
1 I'eHeTrka — Hayka O HACIIEJCTBEHHOCTH H 3 bubmmorexa [IOK

H3MCHUMBOCTH OPIaHH3MOB https://m.edso0.ru/7f41c292
bu6mmoreka [{OK

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 12 https://m.eds00.ru/7f41¢c292
bu6mmoreka [IOK

13 3aKOHOMEPHOCTH H3MEHUYUBOCTH 10 https://m.eds00.ru/7f41c292
bu6mmoreka [JOK

14 T'enetuka yenoBeka 6 https://m.edsoo.ru/7f41c292
bu6mmorexa [JOK

15 Cenekuus opraHu3MoB 9 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK

16 BroTexHONIOrHs ¥ CHHTETHYECKAs OMOIOTHS 9 https://m.edso0.ru/7f41c292
bu6mmoreka [JOK

17 PesepBHOE BpeMmst 1 https://m.eds00.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

DJIeKTpOHHbIe (HN(POBbIE)

Ne i/ KosuuecTBO Yacos
NMPOrpaMmblI o0pa3oBaTesibHbIE pecypchl
1 3aporKIeHNE U PA3BUTHE YBOJTFOIIMOHHBIX 9 bubnuoteka [{OK https://m.edsoo.ru/7f41c292
MIpe/ICTaBICHUI B OMOJIOTUH
2 MHKPOSBOITIONHS ¥ 68 Pe3y/TbTaThI 18 bu6mmoreka [{OK https://m.edsoo.ru/7f41¢c292
3 MaKpodBOJTIOIHS H €8 Pe3ybTATEI 15 bu6mmorexa I{OK https://m.edsoo.ru/7f41¢c292
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 20 bubnuoreka [{OK https://m.edsoo.ru/7f41¢c292
3emie
5 TIPOHCXOKIEHHE YETOBEKA — AHTPOTIONEHES 20 bu6mmoreka I{OK https://m.edsoo.ru/7f41¢c292
DKOJIOTHsl — HayKa O B3aMMOOTHOLIEHUAX bubnuoteka [{OK https://m.edsoo.ru/7f41c292
6 OPraHW3MOB U HaJIOPraHU3MEHHBIX CUCTEM 10
C OKpY’Karolien cpenou
7 Opranu3MbI U cpeiia obuTanus 15 bu6mmoreka L{OK https://m.edsoo.ru/7f41¢c292
8 DKOJIOTHS BUIOB H MOTIYJIALIHA 15 bubnuoteka L{OK https://m.edsoo.ru/7f41c292
9 DKOI0THS cO00IIECTB. DKOJIOTHYECKUE 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
CUCTEMBI
10 Brocdepa — riobansHas sKkocHCcTeMa 12 bubnuoteka [{OK https://m.edsoo.ru/7f41c292
11 YeltoBeK 1 OKpYKakommas cpejia 12 bubnuoteka [{OK https://m.edsoo.ru/7f41c292
12 PesepBHOe BpeMsi 8 bubmoreka I{OK https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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Ilnan BocnuTaTEJbHOW PadOTHI.
CeHT40pb:

1 cenTsa6psa: JleHb 3HaHUM;

3 ceura6psa: Jlenp oxoHuaHus Bropoit wMupoBoil  BoWHBI, JleHb

COJIUJIAPHOCTHU B 00pH0OE C TEPPOPU3MOM;
8 ceHTsA0pa: MexIyHapoIHBIN 1eHb PAaCIPOCTPAHEHHS TPAMOTHOCTH;
10 cents10ps: MexayHapOIHbIN IeHb MAMSTH KepTB (pamnsma.

OxkT40pb:

1 okTsa6psi: MexayHapOoIHbIN JIeHb MOXKMIBIX JIFoACH; MexX1yHapo HbIHI

JI€Hb MY3bIKH;
4 okTs10psi: JleHb 3aIuThl )KUBOTHBIX;
5 okTs16ps: [lenp yuurens,
25 OKTA0ps: MexayHapOIHBIN JI€HB MKOJbHBIX OMOINOTEK;
Tpetbe BockpeceHbe okTsA0ps: JleHpb oTia.
Hos6ps:

4 Hos0psi: JleHb HApOTHOTO €TUHCTBA;

8 wHosOps: JleHp maMsATH NOTUOIIUX TIPH HCIOJHEHUHM CIY>KEOHBIX

00s13aHHOCTEH COTPYAHUKOB OPraHOB BHYTPEHHHUX Jen Poccuu;
[Tocnennee Bockpecennbe HOSOPs: [lenp Martepu;
30 nos6ps: Jlenn ['ocymapcTBernHoro repba Poccuiickoit deneparum.
JexaOpsb:
3 nekabpsi: JleHb HEW3BECTHOTO cojjaTa; MeXayHapOIHBIHI
WHBAJUJIOB;
5 nexabps: Jlens nobpoBosbia (BoioHnTepa) B Poccuuy;
9 nexabps: lens ['epoeB OteuecTBa;
12 nexabps: lens Koncturyiuu Poccuiickoit deneparuu.
SHBaps:
25 sHBaps: JIeHb pOCCHICKOTO CTYACHYECTBA;

27 saBaps: [leHb moaHOoro ocBoOOXKACHUS JICHMHTpama ot GarrmucTCKon

JICHb

onokanbl; Jlenb ocBoOOxaeHusT KpacHol apmueil KpymHEHIIero «Jiarepsi CMEpTH»



AymBui-bupkenay (OcBeHunma) — JleHb mamsTH kepTB XO0JOKOCTA.

®deBpaib:

2 ¢eBpans: JleHb pa3rpoMa COBETCKUMH BOMCKaMHU HEMELKO-(PaITUCTCKUX
BOMCK B CTaJIMHIpaICKO OUTBE;

8 dempaist: Jlenp poccuiickoil HayKu;

15 ¢eBpans: JleHp naMsTH 0 poccUsiHaX, UCTIOMHIBIINX CIY>KEOHBIN 10T 3a
npeaenamu OTeuecTna;

21 depans: MexayHapoIHbIN 1€Hb POJTHOTO S3bIKA;

23 ¢espans: lens 3amuTHrka OTeyecTBa.

Mapr:

8 mapta: MexayHapoIHbIN )KEHCKU JICHb;

18 mapra: [lenb Boccoequnenust Kpeima ¢ Poccueit;

27 maprta: BcemupHblii 1eHb TeaTpa.

Arnpernb:

12 anpenst: JleHb KOCMOHABTHKU;

19 anpens: JleHp maMaTH O T€HOIMIE COBETCKOI'O HApOJa HALIMCTAMHU U UX
1mocoOHuKaMu B 101kl Bennkoi OTeuecTBEHHON BOWHBI.

Mair:

1 mas: ITpaznauk Bechsl u Tpyna;

9 mas: [lens [ToOempr;

19 mas: /leHp neTckux 00IMEeCTBEHHBIX OpraHu3anuii Poccuu;

24 mast: JleHb claBsTHCKOW MUCHhbMEHHOCTH U KYJIBTYPHI.

Hrons:

1 urons: JleHp 3alIUTHI JCTEH;

6 utons: J[eHb pycCcKOro SI3bIKa;

12 wrons: Jleas Poccuu;

22 wroHs: JleHb maMsaTH U CKOpOu;

27 vroHs: JleHb MOJIOJEKH.

Hronsb:

8 utons: JIeHb ceMbu, TI0OBU U BEPHOCTH.



ABrycr:
Bropas cy60ota aBrycra: JleHb (GU3KyJIbTYpPHHUKA;
22 amrycra: Jlens 'ocynapctBennoro ¢nara Poccutickoit denepanuu;

27 aBrycra: /JIeHb pOCCUICKOTO KHHO.



	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС
	Тема 1. Биология как наука
	Демонстрации
	Тема 2. Живые системы и их изучение
	Демонстрации (1)
	Тема 3. Биология клетки
	Демонстрации (2)
	Тема 4. Химическая организация клетки
	Демонстрации (3)
	Тема 5. Строение и функции клетки
	Демонстрации (4)
	Тема 6. Обмен веществ и превращение энергии в клетке
	Демонстрации (5)
	Демонстрации (6)
	Тема 8. Жизненный цикл клетки
	Демонстрации (7)
	Тема 9. Строение и функции организмов
	Демонстрации (8)
	Демонстрации (9)
	Тема 11. Генетика – наука о наследственности и изменчивости организмов
	Демонстрации (10)
	Тема 12. Закономерности наследственности
	Демонстрации (11)
	Тема 13. Закономерности изменчивости
	Демонстрации (12)
	Тема 14. Генетика человека
	Демонстрации (13)
	Тема 15. Селекция организмов
	Демонстрации (14)
	Тема 16. Биотехнология и синтетическая биология
	Демонстрации (15)
	11 КЛАСС
	Демонстрации (16)
	Тема 2. Микроэволюция и её результаты
	Демонстрации (17)
	Тема 3. Макроэволюция и её результаты
	Демонстрации (18)
	Тема 4. Происхождение и развитие жизни на Земле
	Демонстрации (19)
	Тема 5. Происхождение человека – антропогенез
	Демонстрации (20)
	Тема 6. Экология – наука о взаимоотношениях организмов и надорганизменных систем с окружающей средой
	Демонстрации (21)
	Тема 7. Организмы и среда обитания
	Демонстрации (22)
	Тема 8. Экология видов и популяций
	Демонстрации (23)
	Тема 9. Экология сообществ. Экологические системы.
	Демонстрации (24)
	Тема 10. Биосфера – глобальная экосистема
	Демонстрации (25)
	Тема 11. Человек и окружающая среда
	Демонстрации (26)
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО БИОЛОГИИ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного  воспитания:
	4) эстетического воспитания:
	5) физического воспитания, формирования культуры здоровья и эмоционального благополучия:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Овладение универсальными учебными познавательными действиями:
	2) базовые исследовательские действия:
	3) работа с информацией:
	Овладение универсальными коммуникативными действиями:
	2) совместная деятельность:
	Овладение универсальными регулятивными действиями:
	2) самоконтроль:
	3) принятие себя и других:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	План воспитательной работы.

