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MNOACHUTEJIBbHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOIOTHUs) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yuebHoro npeaMera «bruonorus» U OCHOBHBIX MOJIOKEHHH (eaepanbHOi paboueil mporpaMMel
BOCITUTAHUS.

VYueobnsii npenmer «buomorus» yrayonéaHoro ypoBHsS uszyudenus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHO obnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cornacuo monoxenusim OI'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriay0aEHHOM YpOBHE, SBISIOTCS criocobom muddepeHnuanuu o0ydeHus: Ha YPOBHE CPEIHErO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX YYCOHBIX MTPESIMETOB JOJHKCH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpodopueHTanuen
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JacTH HAy4YyHOTO 3HaHUS,
CBSA3aHHOTO C OWOJOTHEN, MEAMIIMHON, SKOJOTHEH, MCHUXOJOTHEeH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebrnomy npeamery "buosiorus" naér mpencraBieHne O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeessieT 00s3aTenbHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHME, €r0 CTPYKTYpPHpPOBaHUE IO pa3jeliaM M TeMaw,
pacnpeneseHre o KiaccaM, peKOMEHY€eT MOCIeA0BaTEeIbHOCTh U3YUEHHs y4eOHOro Marepualia
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOIro Mporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTHH peaTn30BaH MPHUHIIUIT
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onaromaps 4yeMy [pPOCMaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  MOCJEOYIOIIee  pa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJIOTHUECKOTO MBIIUIEHUS, MPEJCTaBICHUNA O 370pOBOM 00Opas3e *KHU3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyJKarolled NpupoJHOi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM
pedynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
NeSITeIbHOCTH O0YYaroluXcsi M0 OCBOCHMIO COZEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VY4eOunblii npeamer «buonorus» Ha ypoBHE CpeqHEro oOuiero o0pa3oBaHMs 3aBEpPIIACT
Ounonoruveckoe oOpa3oBaHUe B MIKOJE U OPUEHTHPOBAH Ha pacCIIMpEHUE W yriayOleHne 3HaHu
o0ydJarmuxcsi O JKUBOM TPHPOJAE, OCHOBAX MOJEKYJSIPHOH U KIETOYHOW OuoloTHu,
HMOpHUOJIOTUN W OMOJOTUU PAa3BUTHS, T€HETHKHU, CENEKIIUHU, OMOTEXHOJIOTHUH, HBOJIOLMOHHOTO
YYCHHS U IKOJIOTHH.

Nzydenue yuebHOro mpeameta «buonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K IMOCIEAYIOUIEMY MOJTYYeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3ax M OpPraHM3alMsIX CPEJAHEro MpodeccuoHanbHOro oopazoBanHus. OCHOBY €ro coaep>KaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJYYEHHBIX MPU HU3YYEHHH OOydarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3esioB OHOJIOTMM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 kmaccax 3T 3HaHUS MOTY4arOT pa3BuUTHE. Tak, pacIIUpEeHbl U yTIyOIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,



o0IIMX 3aKOHOMEPHOCTSX JKW3HM, [OMOJHUTENBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
IIPUKIIAHOTO U IOMCKOBOI'O XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npogeccun. Bo3MokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, TTOTYYCHHBIMU 00yUYaIOIIUMUCS MIPU U3yUYeHUU (HU3UKH, XUMUH,
reorpaduu u MaTEMaTHKH.

CtpykTypa mporpammbl 1o ydeOHOMY mpenmery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOIMUOHHBIA MOAXOMBI K H3ydeHHIo Ouonoruu. COriaacHO UM, HM3Yy4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€pPHBbIE JIJISl )KUBBIX CUCTEM Pa3HOI'O YPOBHSI OpraHHU3aluu,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHeHHs] OHOJOTHYecKOro pazHooOpasus
wiaHetsl. Tak, B 10 kiacce M3ydaroTcss OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOHM Ounosioruu,
AMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CEJIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, AaKTyalIM3UpPYIOTCS 3HaHUS oOOydaroluxcs Mo OOTaHHMKE, 300JIOTMH, aHATOMUH,
duznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBOJIOIMOHHOE YY€HHE, OCHOBBI SKOJOTHH U
ydeHue o ouocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMIOB W TMPaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HAHUH O CTPOCHHUHU, MHOro00Opazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, [OMYJsLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIIUXCS
HAy4YHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEJOBAHMSIX B OMOJIOTMH, NPUKIAIHBIX acleKTax
Ounonoruveckux 3HaHWi. (15 pa3BuUTUS U MOJAEpKaHUS UHTepeca 0Oydarommxcsi K OMOI0TUr
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJICHHS W Pa3BUTHS TOW WM MHOU
oOnacTu OMOJIOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BAXKHEHIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Llens u3yuenus yue6Horo npeamera «buosorus» Ha yriyOn€HHOM ypoBHE — OBIIAJICHUE
0o0y4JarIUMHUC 3HAHUAMU O CTPYKTYPHO-()YHKIMOHAJIBHOM OpraHU3alluy >KUBBIX CHCTEM
Pa3HOTO paHra M NpuoOpeTeHne YMEHUI UCI0JIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUU HHTEpECA
K omnpeaenéHHoi o0nacTu MpodecCHOHATBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, HIn K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHus.

JlocTuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorusy» Ha yriiyoaéHHOM ypOBHE
oOecrieunBaeTcs peleHrneM CIEeAYOMUX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HAHMH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX U IpaBWIIax,
COCTaBJISIIOLIMX COBPEMEHHYI0 €CTECTBEHHO-HAyYyHYH0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KIJIETKA, OpraHu3M, MOIYJIALHUs, BUI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPBITHAX U COBPEMEHHBIX HCCIEIOBAHUAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAaMM  TIO3HAHHUS  JKUBOM  MPHUPOABI:
MCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOU OMOJIOTHH,
IMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHMH U CUHTETUYECKON
OMOJNIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIe0BaHUl B sabopaTopuu U B Mpupoie (HaOmoneHue, U3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIJICHUE OOYYAIOIMMUCS YMEHHSIMH: CaMOCTOSTEIbHO HAaXOIUTh, AHAIN3UPOBATH M
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; MTOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSA3b MEXKAY pa3BUTHEM OWOJOTMM U  COLMAIBHO-



SKOHOMHMYECKUMU M SKOJIOTMUYECKUMH NpoOJieMaMU YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOCH JNeATENPHOCTH 10 OTHOIIEHUIO K OKpPY)KaIoLIed NpUpOAHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOLIMX JIIOAEH; OOOCHOBBIBATH M COONIONATh MEPHI
npoUIakTUKU UHQEKIMOHHBIX 3a00J1eBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTieyeHHs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTb COBPEMEHHBbIC Hay4HbIE OTKPBITUS B OOJIACTH
OuoJjioruu;

pa3BUTHE y O0YYAIOUINXCS WHTEIUIEKTYyallbHbIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBAaHUSIMH B OHOJIOTHUH,
pemaeMbpIMi €10 MTPoOJIeMaMy, METOJOJIOTHel OWOIOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
AKCIEPUMEHTAJIbHBIX HUCCIEIOBAaHUM, peleHus] OHOJOrMYEeCKUX 3a/1ad, MOJEIMPOBAHUS
OMOJOrn4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl IEHHOCTHOTO OTHOIICHHs K JKUBOW MPHUPOJE B LEIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSM; (OpPMHUPOBAHME HKOJOTHYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl NOBEACHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHue 00y4arIIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOnrosmenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPAaHBl BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3I0POBbS W 30POBbS OKPYXKAIOMIMX JIOACH (COONIIOACHUS Mep
npodunaktuku  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
Ype3BBIYAMHBIX CUTYaAIUSX MTPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOrM4YEeCKUX 3HaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JUIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHUCS WHIUBUIYaJIbHOU
00pa3oBaTeNIbHOW  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MoOcienyomeMy HpodecCHOHaIbHOMY
CaMOOMPEIECIEHUI0, B COOTBETCTBUU C WHJWBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OOmiee ymcliO YacoB, OTBEIACHHBIX Ha W3ydYeHHE OMOJIOTMH Ha YIiIyOJEHHOM YpOBHE
cpennero obmero oopazoBanus, coctaniser 201 yac: B 10 kmacce — 102 yvaca (3 yaca B HefeIO,
34 yuebubie Hemenn), B 11 kimacce — 99 vacos (3 yaca B Hezenro, 33 yueOHbIe HEETH).

OTb6op opraHu3alMOHHBIX (OpM, METOJOB H CPEACTB OOydYeHHsS OWOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COJEp>KaHUS M HANpPaBIEHHOCTU HA MPOAOKEHHE
Ouoornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIErO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM YCIOBHEM IMPHU 00y4YeHHHM OMOJIOTMU Ha YriyOJEHHOM ypOBHE SIBJISETCS
MpOBEACHUE J1aObOpaTOPHBIX U TMpakTHUeckux pabdor. Takke yuyacThe oOydalOmMXcs B
BHITIOJTHEHUH TPOEKTHBIX M y4eOHO-UCCIIEOBATEIbCKUX  pabOT, TeMaTHKa KOTOPBIX
ONpEAENAETCS YUYUTEIEM Ha OCHOBE MMEIOIIMXCS MaTepUalbHO-TEXHUUYECKUX PECYPCOB U
MECTHBIX MPUPOJIHBIX YCIOBHIA.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMeHHas 6MosIOTHsl — KOMILJIEKCHasE Hayka. KpaTkas vcropusi pa3BUTUS OMOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTaJdbHbIE, MPUKIAIAHBIE U
IIOUCKOBBIE HAYYHbIE UCCIIEIOBaHUsI B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueil. 3HaueHHWe OHOJOTMHM B TMPAKTHUECKOU
JESATEIIBHOCTH  YEJIOBEKa: MEAMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Meunnenb, B. W. Bepnanckuii, M. II. IlaBno, . . Meunuko, H. W. BaBunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHHU C IPYTMMH HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeamer uydeHus onosoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTH,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MOMYJIALIMOHHO-BHIOBOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
ounocoepnsiii. IIponeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
XKuznp kak (opma cymecTBoBaHus Marepuu. Hayku, u3yuaromiye KMBbIe CUCTEMbI Ha Pa3HbBIX
YPOBHSIX OpPraHU3ALNH.

N3yuenune xuBbIX cucteM. Mertoabl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMe O 3aBUCMMOM W HE3aBUCHUMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka um mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ A0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpUUMHbBI MCKaXKE€HUS PE3yJIbTaTOB AKCIIEPHUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU SKU3HW», «DBHOJOrMYECKHE CHUCTEMBD»,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOM MPUPOIbD, « CTpOEHHE )KMBOTHOU
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  4YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonenosy, «buochepay, «MeToabl H3yYeHUS KUBOU TPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IJIs IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHuE pa3IMYHBIX METOAOB IpPU H3YUYEHUU KUBBIX
CUCTEM.

Tema 3. bruosnorust KjieTku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISpHOW M KJIETOYHOM OMOJIOTMU: MHUKPOCKOIMS, Xpomarorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCUpoBaHHLIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl PacTUTEIbHbIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHKPOJIEMEHThI. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMHM KIETKH, TEIUIOPEryJIALUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonoruueckue GpyHkimn 6enkos. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJHUrocaxapujsl M moiucaxapuabl. OOmmi
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIMU
YTJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepunasl, pochoaunuibl, BOCKU, cTeponibl. bruonornyeckue ¢pyHkuun munuaos. Ooume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KuCIOT. HykieoTuusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6nonornueckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crtpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
bynkumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekynl. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ou3aun u opeanuieckull cunmes OUOMONEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOH IPHUPOJE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU ITPUPOIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHrue MOJEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHne TMpOKAPUOTHYECKOW KIeTKH. KietouHas cTeHka OakTepuid ©  apXew.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mma3manemma). CTpykTypa IUta3MaTHueckoil wmeMmOpanbl. TpaHCHOPT BeELIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPUII-KaJIMEeBOT0 Hacoca. DHAOIMUTO3: MUHOUTO3, (paronnTo3. Dk30unuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMEMOpaHHBIC OPraHOWIBI KICTKHU: dHAomIazmMaTudeckas cetb (DI1C), ammapar ['onbmkwy,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TpaHyJISIpPHOTO peTUKyiayMmMa. Mexanusm Hanpasnenus 6enxkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX MeMOpaH. [mamkuii  (arpaHyssipHBI)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHl  BBICHIMX
pacTeHUN.

Hemem0OpanHnbie opranousl kietku CtpoeHne M (QyHKUIHMHM HEMEMOpPAHHBIX OPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEYHBIX KIEeMmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (YHKLHUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBI. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapakTEpPUCTHKA  KIETOK  JYKAapUOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHE KHBOTHOMN
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUNY», «Sapo», «CtpoeHune
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIIETOYHOW MeMOpaHBI».

JlaGopaTtopHnasi padora «VccienoBanue Ija3Moiin3a U ACIJIa3MOJIM3a B PAaCTUTEIbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

AcCCUMUWIISIIINS U TUCCUMUIISIIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT® B 0OMEHHBIX IpolEcCax.
@DepMEeHTAaTUBHBIM XapakTep peaklHii KIeTOYHOro meradonusma. DepMeHTHI, UX CTpOCHHE,
cBoiictBa u MexaHusM geiictBus. Kodepmentsl. OTnuuus ¢(EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpraHMYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AHOKCUSEeHHbIU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buael Opoxxenus. [IpoaykTel OpokeHUs U MX HCIIOJNb30BaHHE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6ecKUCIOPOAHOE PACHIETNIEHUE TITFOKO3bI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoToCHHTE3», «DHepreTuueckuii oOMen», «buocuHTe3 OemKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «V3yuyeHue KaTaJTUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHeHHUE POLIECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnmeacTBeHHONM uWHpopManuu. ['eHeTHYecKuil KoJX, €ero CBOWCTBA.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OnocunTese Oenka. YcinoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH TI'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKakoO, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MPpolieccoB B kieTke. KiieTounslil romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycuble 3a0oneBaHusi ueioBeka, JKUBOTHbIX, pacrenui. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 00cmasKu 1eKapcms.

JleMoHCTpanuu

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

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knerounslii numki, ero mepuonasl u peryisanus. Vutepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUII. JIMIJIOWIHBIM M TarjIoWIHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHTO3a U NPOUCXOJAIIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsiuss MuToTHueckoro unukia kieTkd. [IporpamMmmupyemas kierouHas rubenp —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmupl u cxembl: «KU3HEHHBIM LUK KIETKW», «MHuTO3», «CTpOeHHE XPOMOCOMY,
«Pennukanus JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnroneHne MuTo3a B KIETKAaX KOHUMKA KOpENIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0oOEHHOCTH CTPOCHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEil: oOpa3oBaTenbHas, IOKpPOBHas,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTETHAIbHA,
COEIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUS, (YHKIHA U PaCHOIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBm>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Tutanue opranu3zmoB. [lormomienre BOJbI, YTIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[lutaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIEBAPUTENBHOTO TpakTa. llumeBaputenbHble
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe u JIEroyHoe
JIbIXaHue. JlpIxaHve TO03BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHash cHCTeMa dYeloBeKa. MeXaHu3M
BEHTWIAINH JIETKUX Y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BelIeCTB Y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHui. TpaHcnopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus. OBOJIIOLMOHHBIE  YCIOXKHEHHMS  CTPOCHHS  KPOBEHOCHOH  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepauia u e€ perysims.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbupie Bakyoiau. Opranbsl BbieneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BblJeIeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIeTOYHBIH M TyMOpajdbHBI HMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

Pa3apaxxuMocTe M peryisiuuss y OpraHu3moB. Pa3iapaxuMocTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO)KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTIEibl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHAOKPUHHAs CUCTEMa KUBOTHBIX U yesoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelcTBME TOPMOHOB. B3auMOCBSI3b HEpPBHOW U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmue», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMbl OPraHoOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxka», «MplmieyHas cucremay,
«BpraenurensHas cucteMa», « QHIOKpUHHAA cucTemay, «CTpoeHue MBIIb, «MMyHUTET,
«Kumegnononoctapie», «CxeMa mUTaHus pacTeHui», « KpoBEeHOCHBIE CHUCTEMBI TTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuiy, «HepBHas cuctemMa MIIEKOTUTAIONINUXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MUKpOMpENnaparhl OJHOKIETOYHBIX OpPraHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXKHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUU OECITO3BOHOYHBIX JKHBOTHBIX, CKEJIET YeJIOBEKA,
o0opyioBaHuEe s JEMOHCTpPAIMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB [0 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKHWX, MEXaHU3Ma JIbIXaTeIbHbBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornueckuii CMbICI MeHO3a U IIOJIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyoBbIE — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munol
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia (3MOpUOHANbHAS WHAYKIMSA). 3akiajgka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX M TTO3BOHOYHBIX JKMBOTHBIX.
bronoruueckoe 3HaueHue MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y JKUBOTHBIX M uejoBeka. [lepuoJpl OHTOreHe3a 4YelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE UM pa3BUTHE PACTUTENIBHBIX OPraHu3MoB. JIBOWHOE OMIOJOTBOpEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJsliud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHoe pazMHOXKeHHE», «TUIBI 0ecrooro pa3MHOKEHUS»,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXEHHUE HBIUVIEHb», «Pa3MHOXXEHHUE THIAPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE cTaiuu OHTOreHesza», «lIpsimoe u Hempsimoe pas3ButTHe», «Pa3Butue Mmaiickoro
Kyka», «Pa3Butue capanum», «Pa3Buthe narymkn», «J{BoHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpOeHHE CEeMSIH OJHOIOJbHBIX M JABYNOJBHBIX pacTEeHUN», «KU3HEHHBIN IUKI
MOpPCKOM  KamycThl», <«OKM3HEHHBII HUKI MXa», <«OKU3HEHHBIH IUMKJI NanoOpOTHUKAY,
«KU3HEHHBIN UK COCHED).



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIECH ITO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJOrHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi padora «/lpo3oduia kak 00bEKT FTeHETHUECKUX HCCIETOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuieneHus npu3Hakos. L{uTomornueckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uTomornueckre OCHOBbI AUTUOPUTHOTO CKPELTUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXAaHU3M OIPEAEIECHUS M0JIa. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoO€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HealIeNbHbIX TIeHOB. KommiemeHTapHOCTb.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aMMOJACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHnOM». ['eHeTHuecKkre acreKThl KOHTPOJIS U M3MEHEHUs HacJleICTBEHHON nHpopMaluu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumupl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHBI MeHnensn», « Tpetuii 3akon Menaems»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemiieHHOE HAaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajIeaIn3M», « B3anmoencTere reHoBy.

O6opynoBaHue: MOAENb AJSl JIEMOHCTPAllMU 3aKOHOB €IMHO00pa3us ruOpHa0B IEPBOro
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «Jpo3oduiay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBie TeHoTHa W cpeabl mpu (opMupoBaHHH (eHoTHna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuonHbll psii U BapuanuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Mei03 U MOJI0BOM MPOIECC — OCHOBA KOMOMHATUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYHIUPOBAaHHBIE MYTalMH. SIAEpHBIE M IUTOIUIA3MAaTHYECKHE MYTallUH.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BasunoB). BHesnepHas W3MEHUYMBOCTH H
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Buapl u3mMeHumBOCTHY, «MOAM(PUKAIMOHHAS W3MEHUYUBOCTDHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l eHernuyeckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IUYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIIEIOBaHMUS T'€HOMa YellOBEKa.
MeTobl U3y4eHHSI TEHETUKHM YETIOBEKAa: TeHEaIOTMYECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM Unciie ¢ momoibio [11P-
anaymza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
MPEAOTBPAIICHUN M JICUCHUHM TEHETHYECKUX 3a00JIeBaHUU deloBeKa. MearKO-TeHEeTHUECKOe
KOHCYJIbTUpOBaHuEe. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETUYECKOTO Ipy3a». DTUYECKHUE ACTIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3NYECKOMY U
XMMHYECKOMY 3arpsA3HEHHMIO OKpYyXarollell cpenbl. ['eHeTmyeckass NpeApacroyiOKEHHOCTh
YeJIoBeKa K MaTOJIOTHSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«['eHeTnueckue 3a00J1eBaHUS YCTOBEKAY).

IpakTnyeckas padora «CocTaBjieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3JJaHMM COPTOB pACTeHUW U TMOpoaA KUBOTHbIX. CopT, mOpoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIMOHHON cenekiuu. McnbiTanue npousBoautesel mo motoMctBy. OTOop mo
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JAHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKH MyTareHe3 KaK MCTOYHMK MyTallMid Yy KyJIbTYpPHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYECHUS UCXOJHOTO MaTepHalia JiJisl CEJICKIIHH.

[Tonyuyenne monumuonnoB. BuyTpuBugoBas rtuOpuauzanus. bau3kopoacTBeHHOE
CKpelrBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Win ayTopuauHr. ['etepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUSI CEJIEKIIMHU pacTeHUH U
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETMYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM U HX JUKUX
poauyei i CO3aHMsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SMCTBEHHBIX KYIbTYp. M3)yueHue,
coxpanenue u ynpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMBLCAO0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NepCneKmuBHbIX MexHoL0ULL.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, II. I1. Jlykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PSAIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH», «METONbI CENeKIUn»,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopHasi paGora «/3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHUU M MOPOJ JOMAIIHHX
YKUBOTHBIX).



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

IKekypenst «OCHOBHBIE METOJIBI U JOCTUXKEHHUS CEJIEKIIMU PACTEHHI M >KMBOTHBIX (HA
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKTBI, HCIONb3YyEMbIE B OMOTEXHOJOIMH, — KIETOUHBIE M TKaHEBBIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUS T'€HOMOB C LIEJIbIO ITOJIy4EHHs] OPIraHU3MOB U MX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToabl KyJIbTypbl KJIETOK M TKaHEH pPAaCTEHUN U KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCIUIAHTALMU sIIEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHass MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYHPOBAHHE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
UHXXECHEPUHU.

Menununackue ouorexnonorun. [Tocrrenomuas mudposas menuiuna. [1L[P-1uarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepusi i pa3paboTku  (QyHJAaMEHTaIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISApPHBIX MeXaHu3MoB (yHKuuoHnupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «brorexHonorus — BaxkHeil1as Npou3BOAUTENbHASI CHJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:xkaeHue U pa3BUTHE IBOJIOLMOHHBIX NpPeICTaB/JIeHUH B 0M010TMH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4dHas aearenbHocTs Y. JlapBuHa.



JBuxkyue cunel 9Bodonuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
PasMHOKEHHUSI OpPraHMW3MOB, HACJICACTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST OUoorus. 3HaUYeHUE SBOJIIOIMOHHON TEOpuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBod npupoasl (mo K. Jlunnew)», «JlecTHHIIa >KHUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHud u
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®opMbl 060prObI 3a cymiecTBoBaHue», «llopoabr romy6eit», «Muoroobpasue
KyJbTYPHBIX GopM KamycThD», «Ilopoasl JOMaIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JIBHXKYLIUMX CHUJI 3BOJIOLUN», «OCHOBHbBIE
MOJIO’KEHUS CHHTETHUECKOM TE€OPUU IBOIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak B3jeMeHTapHas eAuHULA 3BoolMH. COBpEeMEHHbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHUE. 3aKOH reHeThdeckoro pasHoBecust Jx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (HAaKTOPHI (IBMDKYIIME CHIIBI) HBOJIONUH. MyTallMOHHBIA IpoIece.
Kom0OunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuaiiHble HEHalpaBli€HHblE W3MEHEHUs
qacToT ajuiesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue 2eHemuyecko2o pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenrenue 3¢hgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: JIBHXKYIIMHA, CTaOWIM3UPYIOLUMM, paspbiBaroliuii (Iu3pynTuBHbIN). [TomoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[TprcniocoONeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsl npucnocodaeHuit
y OpraHu3MoB: Mopdosorndeckue, QU3MOIOrHYecKre, OUOXUMHUYECKHE, IOBEJCHUYECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
M3onsauust — ximroueBoil (akrtop BupooOpazoBanus. Ilytm M crmocoObl BHI000pa3oBaHMS:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHH3MbI
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

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

Tabnuubl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTbY, «[lomynsiuonHas CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwKyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1AaypCcKoii», «lomyasioHHbIe BOJTHBI YUCICHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpuanbHbIil MEJIaHU3MY, «Kusble HCKOIIacMBbIE»,
«IIoKpOBUTENIBCTBEHHAs: OKpacka >»XHMBOTHBIX», «lIpemynpeiknaromas oOKpacka >KHBOTHBIX»,
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «CrnocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHUECKOE BHJ1000pa3oBaHMe BHUJIOB CHHULY, «llomummonasl pactenuit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEepel C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHi OJIN3KUX BUI0B, 00pa30BaBLIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnbie (GOpMBbI U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckue odmactu 3emiu. BUIbI-9HIEMUKH U PETUKTHI.

OMOPHONIOTHYECKUE U CPABHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYSHHS ABOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBJICHMS DBOJIOLMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOTM4YHbIE OpraHbl. PyquMeHTapHbIe Opranbsl U aTaBU3Mbl. MosekyspHo-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYeHHUs  HBOJIIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBWJjia)  3BOMIOUMHU. [lpunyun  cmenvl  QPyHKYul.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

TabGmuupl u cxembl: «PUIOreHETUYECKUH PsIT JIOMAAN», «APXEONTEPUKC», «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguy SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpHI YelOBEKa W MIMMIIaH3e», «[maBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, «O01IHE 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE »KU3HU Ha 3eMie

HayuHnble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M NaHCIEPMUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mnore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposepxkenue onbitamu @. Penu, JI. Cnannannanw, JI. Ilactepa.
[TponcxoxkaeHue )Ku3HU U aCTPOOUOIIOTHSL.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUUECKasi 3BOJIONHS. AOHOTeHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHHMYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3za mnepBuuHOro OynboHa Jx. XosjgelHa, reHEeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanel oprannyeckoil 3Bostouny. [losiBIeHHE M 3BONIOLMS NEPBBIX KIIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEMEHHBIE MHUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[Tpoucxoxnenue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIIOIUS TO3BOHOYHBIX. [IponcxoxaeHue ampuOnii U pernTuIwii.
[TpoucxoxaeHne MIICKONHUTAIUX W NTUI. [IpuHiun kimrodeBoro apomopdosa. OcBoeHHE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHO301. OOmias XapakTepucTUKa KIMMaTra M TeoJIorMYecKux Impoueccos. [losBieHue u
paciBeT XapaKTEepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHi. COBpEMEHHBIN 3KOJOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHUs 6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. 1. OnapuH, Jx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penuy, «Cxema onwita JI. [lacTepa mo u3yueHuUto
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cHUMOHOreHe3a», «CucremMa >KMBOH IPHUPOJIBI»,
«Ctpoenue Bupyca», «Apomopdossl pacteHuit», «PuHmopuTH», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOUHBIE BOJOpociHn», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTUS IKUBOTHOIO MHPay,
«ApoMopho3bl  KHUBOTHBIX», «IIpocteiimme», «KumeunononoctHsiey, «llmockue vepBu»,
«HneHucroHorue», «PbI10BDY, «3eMHOBOIHBIEY, «IIpecmpikaromuecs», «IITrmen,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeHckoil ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe >KU3HU B TAICO30MCKOM dpey», «Pa3BuTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuThe »KU3HM B KailHO30HCKON »3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKUBOTHBIX, Yyueja NTUIl U 3BepeH, KOJUICKIMHM OKAMEHEJIOCTEH, IO0JIE3HBIX
MCKOITAeMBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryaabnas jgaboparopHass padora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdepe».

JladbopaTtopnasi padora «/3ydyeHre M ONUCAHHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpPraHU3MOBY.

IIpakTuyeckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUS PACTCHHH pa3HBIX
OT/ZIETIOB.

IIpakTnyeckas padora «/3yueHne o0coOOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo uyenoBeka ¢ KMBOTHBIMHM. (CucTeMaTHUecKoe IOJO0XKEHUE  YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIHLHO-MOp(]OIOrHuecKue,
sMOpuosioruyecKue, (HU3HO0IOro-0MOXMMHYECKHe, MoBeAeHueckne. OTanuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOXOK/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIBHON CUCTEMBI.

JBuwxyume  cunbl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CooTHoIieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeJIOBEKOOOPa3HbIX 00€3bsH U JTIOJCH. ABCTPATIOIUTEKU —
JIBYHOTHE Mpelaku JroAe. YenoBek ymenblid, MepBble U3rOTOBICHUS OpyAuil Tpyna. UenoBek
NPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001Nl MpeoK HeaHePTaIbCKOr0 YeIOBeKa U YeJIoBEeKa pa3yMHOro. YeaoBek HeaH1epTalbCKUl
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbIH COBPEMEHHOIO THIIA, JEHHCOBCKUUI
YeN0BEK, OCBOEHUE KOHTUHEHTOB 3a mnpeaenamu Adpuku. [laneoreneTrka u maaeoreHOMHKa.

DBOJIOIUS COBPEMEHHOTO ueloBeka. EcTecTBeHHBIN OTOOp B TOMYJNSIMSIX YEIOBEKa.
MyTtaunonHbIi npouecc U noiumMopdusm. IlonynsnuoHHble BOJIHBL, Apeii¢ TeHOB, MUTpalys U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacel. [loHsTHe o pace. bonbiime pacel: eBporeounaHas (eBpa3uiickas),
aBCTPANIO-HErPOHIHAS (PKBAaTOpHAlbHAsSI), MOHTOJIONIHAs (a3MaTCKO-aMepHuKaHCcKas). Bpems u
IIyTH pAacCeJIeHWs] 4YeloBeKa IO IulaHere. EauHCTBO denmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpYyXaroIieil cpeapl. BiausHue reorpadudeckoii cpenbl U apeiida reHoB Ha MOP(OIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauciuruinHapaple MeTolbl B (u3udeckod  (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISALUN.
buocouuaneHble  WccienoBaHUS ~— MPUPOABI  4YenoBeka.  MccienoBaHwe — KO3BOJIOLMH
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YEJIOBEKE.

JleMmoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hble 00€3bsHB, «CKENeT YeloBeKa M CKeNeT IIUMIMaH3e», «PynuMeHThl u
aTaBU3MbD», «JIBIKyIIME€ CHJIBI aHTPOIOrEHE3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMensbli», «HenoBek NpAMOXoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heannepranbupl», «KpomanboHub», «lIpenku uvenoBekay, «OTambl 3BOJIIOLUU UYEIOBEKAY,
«Pacepl yenoBekay.

OO6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, PeIMETOB MaTepUallbHOW KyJIbTYphl IIPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4esloBEKa M uepena IIMMIAaH3€, MOJENb KUCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa IPEIKOB YEJI0BEKA.

JlaGopaTtopnas pabora «M3ydeHne oOCOOEHHOCTEH CTPOEHMsI CKeJeTa 4YeJOBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/I3yueHne 3K0JIOrMYECKUX afaNTalUN YETOBEKa.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxaeHue U pa3Buthe dKonoruu B Tpyaax A. ['ymOompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Paznensl u 3amaum skosnoruu. CBsi3b
9KOJIOTMH C APYTHUMH HayKaMH.

Mertonbl skosoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MogenupoBaHyue B 3KOJOTMU. MOHUTOPUHT OKpY>KAIOILIEH CpeJibl: JIOKaIbHBIMH,
pErHOHANIbHBIN U TJI00AILHBIN.

3HAaUeHUE DKOJOTMYECKMX 3HAHUHM IS 4YEIOBEKAa. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€HM uyenoBeuyecTBa C MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYyJIbTYPBl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuuel 1 cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAaIOIIEH CpeabD».

JlabopaTopnasi padora «/3ydeHne METOI0B KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl u cpeaa 0OMTaAHUA

Okonoruyecknue (aKTopbl U 3aKOHOMEpPHOCTHM uX jedctBusa. Knaccudukanums
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIelcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotuueckue ¢akropbl. CBeT Kak skonoruueckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojoruyeckuit gaxrtop. [leiictBue TemmnepaTypbl Ha OpPIraHU3MBI.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHui K MOAJIEPKaHUIO
BojHOro Oamanca. Kiaccudukanms pacteHuid mo OTHouIeHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXUMA.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYCTapHHKH, KyCTapHHUYKH, MHOTOJICTHHE TpaBbl, OJHOJICTHHE TpPAaBhI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, Kooneparus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJEHCTBUHN Ui CYLIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpHHINT KOHKYPEHTHOTO UCKITFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerI0KpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DHU3HOIOTHYECKHE aTanTallid XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckue puTMbDY, «KnuzneHusie GopMbl pacTeHH», « Ku3HEHHBIE (POPMBI JKHBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemn nurtanusy,
«XumuugectBoy, «llapazutuzmy», «Konkypenmus», «Cumounosy», «KommeHcanuzm.

OOGopynoBanue: TepObapuu pacTCHUW W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapudl M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHHH, OTHOCSIIMXCS K TUrpodpuTam,
KcepopuTam, Me30(pHUTaM, KOMHATHBIE DPACTEHHs JaHHBIX TPYII, KOJUIEKIWH IKHBOTHBIX,
OoOHuTAIOIMX B pasHbIX Cpeiax, repOapuu U KOJUIEKLIMU PacTeHUH M KUBOTHBIX, 00JaJar0LINX
YepTaMyd TNPUCHOCOOTIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUHM JKU3HHU, Tepbapuu u
KOJJICKIIMM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU KHUBOTHBIX,
YYaCTBYIOUIMX B PA3JIMUHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas padora «BbisBIeHHE NPUCHOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

JladopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyIsuuu. [lomynsust kak Onojiorudeckasi CucTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHpPOBAHNHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYJIAIMi. OCHOBHBIE IOKA3aTEIH MOIMYJIALUH:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAcTHAs M MOJIOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Okonornyeckast CTpykTypa momyssimud. OIleHKa YHCICHHOCTH TOMyJsiud. JlmHamMuKa
HOMyJISAUH U e€ peryisiuusa. buotuueckuil noreHMan nonyasnuu. MoaenupoBaHue AMHAMUKU
nonynsanud. KpuBble pocTa 4MciIeHHOCTH mnomynauuu. Kpusble BbDKHMBaHUS. Perymsanus



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »HKojorMYeckoil Humie BUAa. Mecroobutanue. MHOroMepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJEHHUS M MUIPALMA JKMBOTHBIX. bHojornueckne WHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisinun», «Bo3pactHble nupamuasl nomyisiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3IUYHBIMH oOpraHuzMammu», «Mopenb skosiorumuecko Humm Jx. .
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opranu3MoB. buorneHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHAIbHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Adbnorndeckne OJI0KH 3KocUcTeM. [10YBBI M HIIBI B DKOCHCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOIOTHYECKUE MUPAMUIBI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIECCHUHM U HUX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccu. KiuMakcHoe cooOIIecTBoO.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03Ep U peK. DKOCUCmeMbl MOopel U OKeaHO8.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTpomnu3anus ropojackoi (ayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEWCTBUNA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo sghgexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM U BEIIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. Y CTOMUMBOCTh OpPraHU3MOB, TOMYJSALMUA U DKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JCHCTBUM.

Mexanuzmvl  6030eticmeusi  3a2psA3HeHULl  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmune! u cxeMbl: «CTpyKTypa OHOIIEHO3a», « IKOCUCTEMA IMIMPOKOJIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAN)»,
«DKONOTHYECKas MUpaMUa YHCeT», « IKOJIOTHYEeCcKas mupaMuia OnomMaccel», « IKOJIOTHIECKast
nupampaa sHeprum», «OO0pazoBanue Oonora», «l[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca mociie moxapa», «IKocucTema o03epa», «ArporeHos», «KpyroBopor BemecTB W HOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHHUH, KOJJICKIIUM HACEKOMBIX, dydella INTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCUCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKCKypeusi «DKCKYpCHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYPCHs B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o6ojgo4yka 3eMiH, TJe CYHIECTBYET HIIM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uocheps U ero PyHKINU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOreoXMMHUYECKHE UKIBI (YIiiepoa, a3oTa). PUTMHUHOCTS sBIIeHUH B Onocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa U (QyHKUHS S>KHUBBIX CHCTEM, OIEHKa HX PECYypCHOTO TMOTEHIHala u
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoaa B npupoae», «Kpyrosopot kuciopoaa B nmpuponae», «Kpyrosopor Boasl B IpUpoze»,
«OcHoBHBIE OWOMBI cymu», «Knumarnueckue mosica 3emnm», «Tynapa», «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenne noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHe KinMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPAaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE TIPUHIIMIIBI YCTOMUMBOIO pa3BUTHUS YeJIOBEUECTBA U MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA PAa3BUTHS ONACHBIX TEXHOICHHBIX MPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGDOpMAYUU NO COCMOAHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpanuu

Tabmupl u  cxeMbl: «3arpsizHeHue arMmocdepbl», «3arps3HeHUe TUAPOCcPepb,
«3arpszHenne mouBbl», «l[lapHukoBeli 3ddexT», «Ocobo oxpaHseMble TNPUPOIHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOy4YeHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEKIEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTAaHOBKAMH, TMPUCYIIUMU  CHCTEME
Ouosnoryueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJOTMUECKOM  KYJIBbTYpHI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIlO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTHU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBOKEHUsS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JIMYHOCTHBIE pe3yNIbTaThbl OCBOEHUS y4eOHOro mnpenMeTa «bHoaorus» IOMKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAli, IO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUIM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCUICKOTO  OOlIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  O0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HaHHME CBOMX KOHCTUTYLHOHHBIX NpaB M OOS3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yuyeOHbIX U MO3HABATEIbHbIX 3371a4, BHIIOJHEHUH OMOIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/JICHCTBUSA JTIOJIeH ¢ pa3HbIMU YOSKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSMU M COLMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3aJa4, YBAXKUTEIHHOIO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYKAEHUU CIIOPHBIX BOIIPOCOB OMOJIIOTNYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M [AMITHUKAM IPUPOJBI,
JoCcTHXEeHUsAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBaTh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYallMI0 M IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIEHMUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE IPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEKUM 3aHITHH U OTIbIXA,
peryisipHas (¢u3NYecKas AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ HWHAMBHIYAIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1001E;

TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTU TEXHOJIOIMUYECKOMN U COIIMalIbHOM HallpaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATEITbHOCTb;

UHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP Oyayiei mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIE )KH3HECHHBIE TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MPo0sIeM U IyTel ux peleHus;

CHOCOOHOCTh HCIIOJIb30BaTh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJOTMU 3HAHMS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI MOBEACHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTHUBHOE HEINpPUATUE JEHUCTBMM, INPUHOCAIIMX BpEN OKPYKAIOUIEH NPUPOIHON cpene,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKOW KYJIBTYphl KaK CPEJICTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodieM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl Pa3BUTHs YEIOBEUECTBA, TIOMCKA IyTeH BbIX0JIa U3 II100aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKMX 3HAHHMI B IIeNAX MOBBIINICHUs 0OIIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTaBHOW YacTH ()yHKIIMOHAJIbHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI IpU U3y4EHUU OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ul aHaluu3a M OOBSICHEHUS SBICHUN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BAaTh OMOJIOTUYECKHE 3HAHUS ISl peIIeHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMM 1O OHOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MeranpeamMeTHbie pe3ysibTaThl OCBOSHHS y4eOHOro mpeamera «BbHONOTrHs) BKIIOYAIOT:
3HAYMMbIe 11 (OPMHUPOBAHUS MHUPOBO33PCHHS OOYYAIOIIUXCS  MEKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYYHbIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIICJOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHe); YHUBEpPCAIbHBIC
yueOHbIe NIeiicTBUs (TIO3HABATENbHBIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECICUNBAIOIIHNE
dbopmupoBanre (PyHKIIMOHAIBHONH TPAMOTHOCTH M COLMATBHOW KOMIIETCHIIUH OOYYarOIIUXCS;
CHOCOOHOCTh o0yyaromuxcs WCIOJIb30BaTh OCBOCHHBIC MEXUCIUTTHHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COLMAJIbHOM MTPAKTHKE.

B pesynprate wu3ydeHuss OWOJIOTMM Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHUS Yy
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCABHBIC yUeOHBIC JIEHCTBUS,
KOMMYHUKATHBHBIC YHHBEpPCAJIbHbIC Y4YeOHBbIC [EHCTBUS, PETYJISTUBHBIC YHHBEPCAIbHBIC
y4eOHBIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro OO0IIero oO0pa3oBaHHS
JIOJKHBI OTPaXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHM A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENILHO (DOPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONb30BaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJIEHUS (aHaNu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU MOHITHIMH);

OTIPE/ICIIATh TEMH JEATEIbHOCTH, 3a7aBas TMapaMeTpPbl U KPUTEPUU WX JOCTHKCHHS,
COOTHOCHUTH PE3yJIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUAIbHBIX
1 HEMaTepUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITEIbHOCTH;

KOOPJIVMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUSX pealbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XKU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEI0BATENBCKON U MPOEKTHOW JEATEIILHOCTH, HaBBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a7aud B OOPa30BaTENBbHOW IEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
rUNoTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATh IIOJYYEHHbIE B XOJE€ pEUIeHMs 3aJaud pe3yJbTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK IMEpPEeHOCa CPEACTB U CHOCOOOB IeiCTBUSA B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPUTMHAIBHBIC TOJXOAbl W PEUICHHUs, CTAaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHANIM3UPOBaTh MH(OPMALMIO Pa3IUYHBIX BHJIOB U (HopM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ounonoruueckoit HHGoOpMaIuu, HEOOXOIMMOM JIJIs BHIITOJIHEHUS YUE€OHBIX 33/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYTrOe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€30MaCHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISITh KOMMYHHKAIIMN BO BCEX cepax *KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpe/ylaraéMoil 3ajadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAaHHOCTb MO3UIHUI PYTUX YYACTHUKOB JIMAJIOTa WU TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JpYTUX JIIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 YJieHa KOJUIEKTHUBA;

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KAXKJOr0 YJYaCTHMKA KOMaH/bl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTyalusX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEIeBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 337aYl B 00pa30BATENbHOM JEATETBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHHMA, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATH MU C TIO3UIIMH JIPYTOr0 YeIOBEKA.
MNPEIMETHBIE PE3YJBTATHBI

[TpenmeTHble pe3ysibTaThl OCBOEHUS cOjepKaHHMs yueOHoro mpenmera «buonorus» Ha
yriy0JIEHHOM YPOBHE OPUEHTHPOBAHEI Ha o0ecrieueHrne MporIbHOTO 00yIeHUs 00yYarOIIIXCs
Oouonornu. OHM BKIIOYAIOT: crenu(pUYecKue sl OHONIOTMM HAy4yHbIE 3HAHUS, YMEHHS H
CHocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUIO 3HAHWM, BHUJbI
NEeSTEIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHMH M MX HPHUMEHEHHIO B PA3JIMYHbIX Y4EeOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyauusx. [IpeamerHbie pe3ysbTaTsl IPEICTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MecTe U PoJId OHMOJIOTHUH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHbBI MMpA, B IIO3HAHUU 3aKOHOB IPUPOABI U
pelIeHny npobsieM paloHaIbHOIO IPUPOIONOIL30BaHMS, O BKIIAZle POCCUMCKHX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OHOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOrMYecKre TEPMHUHBI U TOHATHUSA (PKU3Hb, KJIETKA, OpraHu3M, METa0OoJu3M, rOMeocTas,
caMOperyJisiliMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetoyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usl U MPOUCXOXKACHUS KYJbTYPHBIX PAacCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHHMS, pacIIEIJICHHUs], YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHYECKUX PAJOB B HacleACTBEHHOM wu3aMeHuumBocth H. W. BaBwiioBa), mpuHUIMIBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHWE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
HCCJIETOBAaHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAOIUX B OpraHU3Max pacTeHWil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYeCKUX MPOLECCOB: 0OMEHa BelIecTB (METa00IM3M), IPEBPAILCHUST SHEPTHH,
Opo>keHHsI, aBTOTPO(HOro M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOprUoreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aUMOJEMCTBHSI TI'€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX PYHKUUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHUii, >KUBOTHBIX M 4YEIIOBEKa M WX QYHKIMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBJIATH OTIUYUTENbHBIC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY ISl OKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIII;

YMEHHE pemarb OUOJIOTMYECKUE 3a7aud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSA3HU
MEXJy HCCIEIYyeMbIMU OHOJOTHYECKMMH TpOIeCCaMd U SIBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE M MpPAaKTHUYECKHE padOThl, COOMI0IaTh IpaBUia MPU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe Mo OHONIOTHH, DKOJOTHH H
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B o0nactu
OMOJOrUM M MEOUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X035 CTBA, MUILIEBOM
IIPOMBIIIIIEHHOCTH, YIIyOJsTh MO3HABATEIbHBI WHTEPEC, HANpPaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpenmera «buonorusty B 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
HOPUPOJBI U PEIIEHUH HKOJOTHUYECKUX MPOOJIeM YeloBEYeCTBa, a TaKKe B PELICHWU BOIPOCOB
PAlMOHATILHOTO TPHUPOAONOIB30BaHUsA, U B (OPMHUPOBAHMH ILIEHHOCTHOI'O OTHOIIEHUS K
mpupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIaJIeTh CUCTEMOI OMOJIOTMYECKMX 3HaHUM, KOTOpas BKJIIOYAET ONpENeIeHus U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouX OWOJIOTUYECKUX TEPMUHOB U MOHATHHA (BHL,
sKocucTteMa, Owuocdepa), Oumosormuyeckue Tteopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoionuu), yueHus (A. H. CeBepuoBa — 0 MyTsSX M HampaBJICHUSIX
sBomtonuu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma FO. JIubuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUN ), TUIIOTE3bI (TUnoTe3a «mupa PHK» V. I'unGepTa);

YMEHHE BIIaJIeTh OCHOBHBIMH METOJAaMU HAyYHOTO TIO3HAHMS, WCIONb3yEeMbIMU B
OMOJIOTHYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTEOIICHO30B, IKOCHUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIMX CHJI SBOJIIOLIUU
Ha TeHO(OH]] MOIMYJIALUU, TPUCIOCOOICHHOCTH OPraHU3MOB K Cpe/ie OOMTaHus, YepelOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTENbHBIC IPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOICHHOCTD BUIOB
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpPaHEHMsT MHOTooOpa3us BHJOB M 3KOCHUCTEM KaK YCJIOBHUS COCYILECTBOBAaHUS HPUPOIBI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU HpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIMpys LeNb UCCIIeI0BaHNs, aHATTM3UPOBATh MOJYyUYSHHbIE PE3YyJIbTAaThl U 1€7aTh BBIBObI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHE OLICHMBAaThb TUIOTE3bl U TEOPUM O IPOUCXOKIACHUM JKU3HH, YEJIOBEKa H
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOp Oyayiei mpodeccuoHanbHON AEATEIbHOCTH B
o0macti  OMOJOTMM, OSKOJOTHUH, IPHUPOJIONONIB30BAHUS, MEIUIUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3AMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJODKEHHE OHMOJIOTMYEeCKOro o0pa3oBaHHsT B OPraHU3ALMUAX CPEIHETO
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KosmuecTBo yacoB DIeKTPOHHBIE Peanu3zanus BoCIUTATEJIHHOIO
HaunmenoBanmue
Ne n/m pa3aesioB U TeM Koutpo HpakTn (1 pponbie) HOTCHIHATA ypoKa
Bcero JIbHbIE yeckmne oOpa3oBaTe/IbHbIE
NMPOrpaMmblI
padoTbI padoThI pecypchl
bubnuorexa [JOK - CIIOCOOHOCTh OIIpeeIATh
buonorns kak Hayka 1
https://m.edso0.ru/7f41c292 ~ COOCTBEHHYIO TIO3MIIMIO 1o
JKuBble cUCTEMBI U UX bubmuorexa [JOK OTHOLCHHIO | K ABJICHHAM
2 COBPEMEHHOM U3HH U OOBICHATH
U3yUYCHUE https://m.edso0.ru/7f41c292 cé:
bubnuorexa [JOK - HMHTEpPEC K pa3IMYHbIM chepam
buonorus kinerku 2 0.5 https://m.eds00.ru/7f41¢292  npodecCHOHANBHON — NEATENbLHOCTH,
http:/Aww.virtulab.net YMEHHE COBEpIIATh OCO3HAHHBIH
BEIOOp Oyaymieit mpodeccuun u
pearn30BhIBaTh cOOCTBEHHBIE
KU3HCHHBIC TUTaHBI
(mpodopuentanonHas pabora —
COBpEeMEHHBbIC TIPO(eCCUu, CBSI3HBIC
C TEXHHYECKUMH JUCHUTUTMHAMH,
IpaBoM, HTHPOPMATHKOI);
Xinvrseckas BuGmorera LIOK HPONECCE COBMECTHOTO BBTOTHEHI
opraHusAIIA KIeTKH 10 0,5 1 https://m.edsc_)o.ru/7f410292 yUeOHBIX, I03HABATEIBHBIX H
http://www.virtulab.net HCCIIeI0BATEIbCKHX 3a/1ad,
YBOXHUTEITLHOTO OTHOIICHHUS K
MHEHHIO ONIIOHEHTOB MPH
00CyKJIEHUU CTIOPHBIX BOIIPOCOB
OHOJIOTHYECKOT0 COJIEPKaHUS
(uccnepoBaTenbCcKas 1€ITeTbHOCTb,
poOJIEMHBIC BOIIPOCHI,
CUTYallMOHHBIE 33724, TPYIIIOBas U



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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Ctpoenue u GyHKIHH
KIIETKU

bubmuoreka [JOK
https://m.edso0.ru/7f41c292

http://www.virtulab.net

napHas paboTa, posieBas urpa,
COCTaBJICHUE MHTEJUICKT KapT);

- TOTOBHOCTb K COTPYJHUYECTBY B
IpoIecce COBMECTHOTO BBHITIOJIHEHUS
yueOHBIX, I03HABATEJIbHBIX U
UCCIIEIOBATEIbCKUX 3a7ad,
YBaKUTEIBHOIO OTHOLLICHUS K
MHEHHIO OTIITOHEHTOB MPH
00CYX/IEHUU CIIOPHBIX BOIIPOCOB
OMOJIOrMYECKOI0 COJIEpKaHuUs
(uccnenoBarenbeKas AesITEIbHOCTD,
po0OJIeMHbIE BOIIPOCHI,
CUTYyallMOHHBIE 3a/1a41, TPYIIIOBas U
napHas paboTa, poyieBast Urpa,
COCTaBJIEHUE UHTEIUIEKT KapT);

- HHTEPEC K pa3InuHbIM chepam
npogeccuoHaIbHOM e TeTbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymieit mpodeccuu u
peann30BhIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHBI
(mpodopueHTaIOHHAS
NesITeIbHOCTD (COOOIIeHUS
y4dalumxcs o npogeccusix
MOJIEKYJISIPHOT0 OHoJora,
Onoxumuka, OnopusuKa u ap.)

OO0OMeH BEIIECTB U
MIPEeBpaITICHHE YHEPTHUH B
KJIETKE

Hacnencrsennas
uHbopManus u
peanuzanus €€ B KIIETKE

0.5

but6mmorexa [IOK
https://m.edso0.ru/7f41¢c292
http://www.virtulab.net
bu6nmoreka [JOK
https://m.edso0.ru/7f41¢c292

http://www.virtulab.net

- TOTOBHOCTb K COTPY/JIHHYECTBY B
IIPOLIECCE COBMECTHOTO
BBIMOJTHEHUS Y4EOHBIX,
IIO3HABATEIIbHBIX U
HCCIIEIOBATENIbCKUX 3a/a4,
YBaXUTEIbHOTO OTHOLIEHUS K
MHEHHIO OIIIOHEHTOB IIPU



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

00CYX/IEHUU CIIOPHBIX BOIIPOCOB

3 Bu6miorexa IIOK OHMOJIOTUYECKOI0 COJIepKaHus
8 PKH3HCHHBIA LKL 6 1 1 https://m.edsoo.ru/7f41c292 = (MCCIe€/l0BATEIbCKAs AEATENBHOCTE,
KIIETKU ] . poOJieMHbIE BOIIPOCHI,
http:/fwww.virtulab.net CUTYalITMOHHBIC 3aJ1a4Uu, TPYyIIIOBas
U napHas padoTa);;
bu6mmoreka [JOK -  TOTOBHOCTh K  COBMECTHOM
9 CTpockme 1 pyHKiyH 17 0,5 15 https://m.eds00.ru/7f41c292  TBOPYECKOH  ACSTENBHOCTH  IPU
OpTaHHU3MOB http://www.virtulab.net CO3aHuU y4eOHBIX MPOEKTOB,
penieHun y4eOHBIX 51
PasMHOKEHUe H Bubnnorexa LIOK MO3HABATENIbHBIX 3ajad,
10 DA3BHTHE OPrAHIIMOE 8 15 https://m.eds00.ru/7f41c292  prmonnenun GHONOIHUECKAX
http://www.virtulab.net IKCIIEPUMEHTOB (KCCIIeI0BATEIbCKAsI
TeHeTHKa — HayKa O JeSATEeIbHOCTD, POOJIeMHBIE
11 HACJICACTBEHHOCTU U 9 05 bu6mmoreka [IOK BOIPOCBL,  CHUTyallHOHHbIC .3azlaq1/1,
M3MEHYUBOCTH ' https:/m.edsoo.ru/7f41c292 ' PYITTOBT M HapHad padora);
- UWHTEpeC K paznu4HbIM chepam
OpraHn3MOB po(ECCHOHANBLHON  JIEATENBHOCTH,
bubnuoteka [JOK YMEHHME COBEpPIIATh  OCO3HAHHBIN
12 3aKonomepHoCTH 10 1 https://m.edsoo.ru/7f41c292  BBIOOp  Oyaymiein mpodeccnn u
HacJIeACTBEHHOCTU http://www.virtulab.net p€anr30BbLIBATH COOCTBEHHBIE
KU3HEHHBIC TIJTaHBI
13 3aKOHOMEPHOCTH 6 1 1 bubnuorexa [JOK (mpodopuenTamonHas  pabota —
U3MECHYMBOCTH https://m.eds00.ru/7f41¢292  reperux, Bpau);
bubmuoreka [JOK
14 Pemerinia seronexa 3 05 https://m.edsoo0.ru/7f41¢c292
- CIIOCOOHOCTh OII€EHMBAaTh BKJIAJ
POCCUICKHX YUYEHBIX B CTAHOBJICHHE
Bubmmoreka [IOK U pa3BUTHEC OWOJOTHH, TOHHUMAHHS
15 Cenexiys OpraHU3MOB 4 1 https://m.edso0.ru/7f41¢c292 | spauenuss OWOJOrMM B IO3HAHUU

http://www.virtulab.net

3aKOHOB HpI/IpOJIBI, B JKN3HU
YyeJIoBeKa 5 COBPEMEHHOTO
00111eCTBA;
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(coobmienus ygamuxcsi, Oecena)

- HHTEPEC K pa3IndHbIM chepam
po(hecCUOHATTLHON e TeLHOCTH,
YMEHHE COBEPIIIAaTh OCO3HAHHBIH

16 buorexnonorus u 4 bubnuroreka [JOK BEIOOp Oyymieit mpodeccuu u
CHUHTETHYECKas OMOJIOrus https://m.edsoo.ru/7f41¢c292 = peanu3oBBIBaTH COOCTBEHHBIE
YKHU3HCHHBIC TUTAHBI
(npodopuentanmonHas pabora —
OMOTEXHOJIOT, OMOMHKEHED);
IToBTOpEHME,
17 0000meHme, 1 bubnmoreka [JOK
CHUCTEMAaTH3aIMs 3HAHHHA https://m.edso0.ru/7f41c292
3a Kypc 10 knacca
OBIIEE KOJIMYECTBO YACOB 102 13

1O [TIPOT'PAMME



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

11 KJIACC

KoaunuyecTBO 4acoB DJIeKTPOHHBIE Peamuzanus
No 11/ HaumenoBanue pa3jaesioB Kontpo IpaxkTu (undgposbie) BOCIIUTATEJIbHOIO
H TE€M NIIPOorpaMmbl Bcero JIbHBIE YyecKue OﬁpaSOBaTeﬂbele MmoTeHIHAJIAa
padoThI padoThbI pecypchl
3apokJeHUE U pa3BUTHE bubnnorexka HOK - TOTOBHOCTb K COTPYIHUYECTBY
1 ABOJIIOI[UOHHBIX 4 https://m.edsoo.ru/7f41c B IPOLECCE COBMECTHOIO
npeJcTaBlieHuil B Ouonoruu 292 BBIIIOJIHCHHS YYCOHbIX,
MO3HABATEJIbHBIX U
) Bubmorexa HOK MCCJIeI0BATENLCKUX 3a/1a4,
5 MUKpPOIBOJIIOLHS U €€ 14 ) https://m.edsoo.ru/7f41c YBa)KHTEJIbHOTO OTHOLICHHS K
PpeE3yIbTaThI 292 MHEHHIO OIIIOHEHTOB IIPU
http://www.virtulab.net = 00Cyk1eHUM CIOPHBIX
) Bu6uorexa IIOK BOIPOCOB OHMOJIOTUYECKOTO
3 Maipodromors i e¢ 6 1 https://m.edsoo.ru/7f41c CORCPAAtHA
pe3yiabTaTh (uccnenoBaTenbckas
292 JeSITeNIbHOCTD, TPOOJIEMHbIE
bubmuotexa [JOK BOIIPOCHI, CUTyallUOHHbIE
4 [TpoucxoxaeHue u pa3BUTHE 15 15 https://m.edsoo.ru/7f41c = 3aAaqu, I'pyIIoBas u mapHas
JKU3HHU Ha 3emie ' 292 pabora); 5
http://www.virtulab.net |~ FOTOBHOCTE K COBMECTIOM
TBOPYECKOH EATEIbHOCTU MTPH
CO3IaHNH VUEOHBIX IIPOEKTOB
Bubmuorexa LIOK pelieHnn }}/]‘-166HBIX " P ’
5 [IpoucxoxaeHne yenoBeka — 10 1 1 https://m.eds00.ru/7f41C ' LospapaTensHBIX 3anau,
AHTPOIIOI'CHE3 292 BBITIOJTHEHUH OMOJIOTUYECKUX
http://www.virtulab.net = sxcepumenTOB (CO31aHKE
MIPOEKTOB, MHTEIJIEKT KapT)
DKOJIOTUsl — HayKa O bubnmnoreka [JOK - TOTOBHOCTb K COTPYJIHUYECTBY
6 B3aMMOOTHOIIIEHUIX 3 0.5 https://m.edsoo.ru/7f41c =B IPOILIECCE COBMECTHOIO

OpPraHU3MOB U

292

BBITIOJTHCHU A y‘-ICGHLIX,
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HAJIOPraHU3MEHHBIX CUCTEM
C OKpYXarollei cpeaoi

Opranusmsl 1 cpesa
oOuTaHus

1.5

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c
292
http://www.virtulab.net

10

DKOJIOTHS BUIOB U
MOMYJIALHUMA

DKOJIOTHS COO6H.ICCTB.

12
DKOJIOTUYECKUE CUCTEMBI

Buocdepa — rinobanbHas
HKOCUCTEMA

0.5

0.5

bubnnoreka IIOK
https://m.edsoo.ru/7f41c
292

bubmuorexa [JOK
https://m.edsoo.ru/7f41c
292
http://www.virtulab.net

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c
292
http://www.virtulab.net
bu6nuoreka [IOK

https://m.edsoo.ru/7f41c
292

11

UYenoBek 1 OKpysKaromas
cpena

but6mmoreka [IOK
https://m.edsoo.ru/7f41c
292

MIO3HABATEJBbHBIX U
UCCIIeI0BaTEIbCKUX 3a/1ad,
YBKUTEIHLHOTO OTHOIICHHS K
MHEHHUIO ONIIOHEHTOB IIPU
00CYX/IEHUH CIIOPHBIX
BOIIPOCOB OMOJIOIMYECKOTO
coJiepKaHuUs
(uccnenoBarenbeKas
JESITENIbHOCTD, IPOOJIEMHbIE
BOIIPOCHI, CUTyallUOHHbIE
3aJa4u, TPyNIoBas M MapHas
pabora);

- HIHTEPEC K pa3InuHbIM chepam
npogeccuoHaIbHON
JeSITeIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccun u
peaIn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI
(mpoopuenTannonHas paborta
- 9KOJIOT);

- 9KOJIOTHYECKH
1[€JIECO00pa3HOE OTHOIICHHE K
IpUPOJIe KaK MCTOUYHUKY JKU3HU

Ha 3emie, OCHOBE eé
CylecTBoBaHus  (TIpoblIeMHOe
oOyueHue, MIPaKTUKO-
OpUEHTUPOBAHHBIC 3a/laHusl,
CUTYyaITMOHHBIC 32/1a4UH)

- MOBBIIIICHHE YpOBHS
JKOJIOTUYECKON KYJIBTYPBI:
npuoOpereHue omnbITa



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

12

O06006111eH1e U3YYEHHOTO
Matepuana 3a kypc 11
Kjacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5

bubmuorexa [JOK
https://m.edsoo.ru/7f41c
292

IUTAHUPOBAHMSI  TOCTYNKOB |
OLICHKH 174 BO3MOKHBIX
HOCJEACTBHIA JJISI OKPY’KAIOIICH
Cpepl;

OCO3HaHUE IJ100aJIbHOTO
XapakTepa IKOJIOTUIECKUX
npo0JeM U MyTeH UX pereHus;

- CIOCOOHOCTH MCIIOJIB30BaTh
npuoOperaemMble IPU U3YUEHUU
OMOJIOTWY 3HAHUS U YMCHHS TIPU
pelIeHUH TPOOIIeM, CBA3aHHBIX
C palMOHATLHBIM
PUPOAOIOIH30BAHUEM
(cobmronenne mpaBuil
NIOBEJICHUS B IPUPOJIE,
HAIpaBJICHHBIX Ha COXPAaHCHHE
paBHOBECHS B 9KOCHCTEMaAX,
OXpaHy BHUJIOB, IKOCUCTEM,
o6uocdepsl) — (perieHue
CUTYallMOHHBIX 3a/1a4,
NPOEKTHAS JESITEeIHHOCTD,
Oecena



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

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE

padoThI padoThI pecypenI

Tema 1. buonorus kak nayxka (1 1)

bronorns xax KoMIjIeKkcHas HayKa 1 KakK
9acTh COBPEMEHHOTO 00IIeCTBa

Tema 2. J)Kuble cucTeMbl U X U3y4deHue (2 1)

JKuBBIE CHCTEMEBI U UX CBOMCTBA 1

YpoBHEBas OpraHn3anus KUBbIX CUCTEM 1

Tema 3. buonorus kinetku (2 )

WcTtopust OTKPBITHS U U3YUEHUSI KIIETKHU.
Kiterounas teopus

Meroasl MOJIEKYJIAPHON U KJIETOYHON
ouonorun. [Ipaktuueckas pabora
«M3ydyeHne MeTo10B KJIETOUHON OMOJIOTUH
(xpomatorpadusi, anexrpodopes,
muddepennmanbaoe eHTpUdyTrupoBaHue,
[T1IP)»

Tema 4. Xumnueckas opranuzanus kiaetku (10 u)

XUMHUYECKUN COCTaB KJIETKHU 1

MI/IHepaJ'H)HBIe BEUICCTBA KJIICTKHU, UX
Ouosoruyeckas poib

OpraHu4eckue BEIIeCcTBa KICTKU — OCJKH.
Jlaboparopnas pabota «OO0HapykeHHe




OEJIKOB C ITOMOILBI0 KAYECTBEHHBIX
peaKkuuii»

CoiicTBa, Knaccupukanys u GyHKIUN

) 0eJKoB

10 Opranuyeckue BelecTBa KJIEeTKH —
YIJIEBOJIBI

1 Opranuyeckue BelecTBa KJIECTKU —
JIUTIUIBI
Hyxnennosslie kucnotsl. JIHK n PHK.

12 Jlaboparopuas padota «VccienoBanue 0
HYKJIEMHOBBIX KUCJIOT, BBIICJIEHHBIX U3 >
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
Hykieosunrpudocdarsr (HTD)
CexBenupoBanue JIHK. Meroasl

14 T€HOMUKH, TPAHCKPUTITOMUKH,
MPOTEOMUKHU. METO/IbI CTPYKTYPHOU
Ouosiorun

15 KonTponbHas padbota no teme
"Xumuueckasi OpraHu3aius KJIeTku"

Tema 5. Ctpoenue u GpyHKUINN KIeTKH (8 1)

16 Tune! knerok. [Ipokapuornueckas KieTka
CtpoeHne 3yKapuoTHYECKOUN KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKH

19 OnHOMEMOpaHHBIE OPTaHOU Bl KIICTKH. 05

[IpakTuyeckas padora «3yuenue




ABWIKCHUS HUTOIIa3MbI B paACTUTCIIbHBIX
KIICTKax»

[TonmyaBTOHOMHBIE OPTAHOUABI KIETKH:
MUTOXOHJIPUH, IIacTu el JlabopaTopHas

20 1 0.5
pabora «MccrenoBanue mia3Mosn3a u
JeTIIIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

21 HememOpanHbie opraHou/ bl KJIETKU 1

22 Crtpoenue u GyHKIMHU Aapa 1
CpaBHHTENIbHAS XapAKTEPUCTUKA KIIETOK

93 sykapuot. JlabopaTopnas padora 1 05
«M3ydeHune cTpoeHHst KIETOK Pa3InIHbIX '
OpPTraHU3MOB»

Tema 6. OOMeH BENIECTB U MPEBPALICHUE SHEPTUU B KIeTKe (9 1)

AccUMUISIIMS U TUCCUMMIISIIMS — JIBE
CTOpOHBI MeTabonu3Ma. Tunbsl oOMeHa

24 BemiecTB. JlabopaTopHas paborta 1
«M3ydyeHune KaTaJIuTHYeCKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTaJia3bl)»
DepMEHTAaTUBHBIN XapaKTep peakLuii
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas

25 pabota «M3ydyeHnue pepMEeHTaTUBHOTO 1 0.5
paciierieHust MePOKCHIa BOIOPO/Ia B
PaACTUTENLHBIX W KHUBOTHBIX KIJIETKaX)

26 benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI 1

27 ABTOTpOGHBINH TUII OOMEHA BEILECTB 1

28 doTocuHTE3 1

29 XemocunTes. Jlabopatopnas padora 1 0.5




«CpaBHeHHe npoleccoB (poTocuHTe3a U
XEMOCHHTE3a»

AHa’poOHBIC OpraHu3Mbl. Bubl OposKeHHUS.

30 Jlaboparopnas pabota «CpaBHeHHE 1
MIPOLIECCOB OPOKEHUS M BIXaAHUS
AspoOHBIE OpraHU3MbI. DTaIlbl
HEPreTUIECKOro 0OMeHa DHeprus
31 MEMOpPaHHOTO IPaJInCHTA MPOTOHOB. 1
Cunte3 AT®: pabora nporonHoit ATO-
CHHTA3bI.
32 KontponbHas pabota 1
Tema 7. HacnencrBennas nHpopmanus 1 peanusanus e€ B kietke (9 1)
33 Peakiuyn MaTpu4HOTO CHHTE3a 1
34 Tpanckpunuus — marpuusbii cuare3 PHK 1
35 Tpaucsiiust u €€ 3Tarbl 1
36 KonupoBanue amuHokuciot. Posb 1
pubocom B OmocuHTe3e Oenka
37 Opranu3anys TeHOMa y IPOKapuoT U 1
9YKapHoT
38 MonekynsipHbIe MEXaHU3MBbI DKCTIPECCHU 1
TCHOB Y DYKapHOT
Bupycel — BHeks1eTOUHbIE (POPMBI KU3HU U
39 obnuratHele napasutsl. [IpakTuueckas 1 0.5
pabota «Co3iaHre MoJIeNId BUPYyCa»
40 BupycHble 3a601eBaHus yellOBeKa, 1
KUBOTHBIX, PACTCHUN
41 HanorexHomornu B OMOJIOTMH U MEIUIIUHE 1




Tema 8. )KusHeHHBIN UK KIETKH (6 1)

42 ’Ku3HEeHHBIN UK KIETKU

43 Martpuunsriii cuates JJHK
Xpomocomsl. JTaboparopHas pabota

44 «M3yyeHne XxpoMocoM Ha TOTOBBIX 0.5
MUKpOTIperaparax»

45 JleneHue KIETKH — MHTO3
Tunsl knetok. Kapuokunes u IUTOKUHES.
Jlaboparopnas padora «Habmronenue

46 MHUTO3a B KJI€TKaX KOHYMKA KOpelKa JTyKa 0.5
(Ha rOTOBBIX MUKpOIIpEnapaTax)»
Perynsnus >KM3HEHHOTO IMKJIA KIETOK.
KonTponbHas pabota no Temam

47 «Hacnencrennas unpopmaius u
peanuzanus e€ B KIeTKe», « Ku3HeHHBIN
IUKIT KJISTKI»

Tema 9. Ctpoenue u pynkunun opranusmosn (17 )

48 Opranusm Kak eUHOE 11eJI0€

49 Txanu pacrenuii. JlaboparopHas pabota 05
«M3y4yenne TkaHen paCTCHUN» '
TkaHU )KHBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHas paborta «3y4ueHue TKaHen 0.5
KUBOTHBIX)»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «M3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB




53

JIBr>KEeHHE OpPraHu3MOB

54 IIntanue opranu3sMoB

55 ITuTaHue NO3BOHOYHBIX )KUBOTHBIX.
[TuimeBapurenbHas cucTemMa 4ejaoBeka

56 JlpIXxaHue OpraHu3MOB

57 JIbIXaHue M03BOHOYHBIX JKUBOTHBIX U
YeJI0BeKa

58 Tpancnopt BemecTB y OpraHu3MoB

59 KpoBeHocHas cucrema o3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Brigenenue y opranu3smMoB

61 3ammra y OpraHu3MoB

62 NMmyHHas cucreMa yenoBeka
PaznpaxuMocTb 1 perymisauus y

63 opranu3MoB. ['ymopainpHast peryasnus u
9H/IOKPUHHAs CUCTEMa KMBOTHBIX U
YeJI0BEKa.

64 KonrtponbHas padora no reme «CtpoeHue u

(GYHKIMU OPraHU3MOB»

Tema 10. Pa3mHOXeHMe U pa3BUTHE OPTaHU3MOB (8 )

65 ®opMbl pa3MHOKEHHUSI OPTaHU3MOB
66 [TosoBOE pazMHOKEHNE
67 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JJabopaTopHast pabota 0.5

«M3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»




69 WNHnuBuayanpbHOE pa3BUTHE OPraHU3MOB —

OHTOI'CHE3.

70 3akJajKa OpraHoB U TKaHEeH U3

3apOJAbIIICBLIX JINCTKOB

Poct u pazBuTHE KUBOTHBIX.
7 JlaGopaTopHas padboTta «BrlsBiieHHE
MIPU3HAKOB CXOJICTBA 3apPO/IbIIICH

IIO3BOHOYHBIX XNBOTHBIX)»
PasmHoxenue u Pa3BUTHUC paCTeHHﬁ.

72 Jlaboparopnas pabota «CTpoeHre OpraHoB 1
Pa3MHOXCHHUS BBICIIMX PACTCHUN

0.5

0.5

Tema 11. 'eHeTnka — Hayka 0 HACJIEACTBEHHOCTH U N3MEHUYMBOCTH OPraHU3MOB (2 1)

I/ICTOpI/IH CTAaHOBJICHHA U PA3BUTUA

73 1

IFCHCTUKH KaK HAyKH
OCHOBHbBIC TOHITUS M CUMBOJIbI TCHETHKH.

74 JlaGopatopHnas pabota «lpo3oduna kak 1
00BEKT FeHETUYECKUX UCCIIC0BAHUID)

0.5

Tema 12. 3akonoMepHOcTH HacneacTBeHHOCTH (10 )

3aKOHOMEPHOCTH HACIIEI0BaHUS

npu3HaKoB. MoHOrubpuaHOE

75 ckperntuBanue. [Ipaktuueckas pabora 1
"N3yueHue pe3ynbTaToB MOHOTUOPUTHOTO
CKpEIIMBAaHUS Y 1p030(uis"

0.5

76 ]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI
MOHOFI/I6pI/IJIHOFO CKpCIIUBaHHUA

AHnanuzupytollee ckpemuBanue. Hermomnnoe
JOMUHHUPOBAaHHE

77

78 JluruOpuHOE CKpEIIUBaHUE. 1

0.5




[Ipaktuyeckas padora «3yuenue
Pe3yJIbTaTOB JUTHOPUIHOTO CKPEIIUBAHUS
y Apo30(HIIBD)

[{uTomornyeckue OCHOBBI JUTUOPHTHOTO

79 1
CKpEIMBaHUS
80 CueruieHHOe HAclIeI0BaHKE MMPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUSI HACTEACTBEHHOCTH 1
82 I'eneruka mosa 1
83 I'eHoTHO Kak LeJIOCTHAS CUCTEMA 1
84 ['eneTn4eckuii KOHTPOJIb Pa3BUTHSA 1
pacTEeHHMIA, )KUBOTHBIX U YEJIOBEKA
Tema 13. 3aKkOHOMEPHOCTH U3MEHYUBOCTH (6 1)
85 N3menunBOCTh IpU3HAKOB. Busl 1
W3MEHUYUBOCTH
86 MoudukanroHHast “3MEHYNBOCTD 1
BapuanuonHslii psa v BapuaiioHHas
kpuBasi. JlaboparopHas pabota
87 «HccnenoBanue 3akOHOMEPHOCTEN 1 05
MOIA(DHUKAITIOHHON H3MEHUNBOCTH. '
[TocTpoeHne BapualluOHHOTO psiia U
BapHallMOHHOW KPUBOM»
88 I'enoTunmyeckast U3MEHUYUBOCTb. 1
KoMOuHaTuBHAst U3MEHUYNBOCTH
MyTtanuoHHast K3MEHYUBOCTb.
[IpakTuueckas pabora «MyTtauuu y
89 Ipo30(uiIs! (Ha TOTOBBIX 1 0.5

MHUKpOIIpernaparax)» 3aKOHOMEPHOCTH
MYTaLIMOHHOTO ITpoLiecca. DIUT€HETHKA U




OIIMI'CHOMMUKA

[ToBTOPHUTEIBHO-0000IIAOIINI YPOK IO
TeMaM «Pa3MHOKEHUE U pa3BUTHE

90 opranu3MoBy, «[ 'eHeTHKa — HayKa 0
HACJICJICTBEHHOCTH U U3MEHYUBOCTHU
OpPraHU3MOBY, «3aKOHOMEPHOCTH

HacCJICACTBEHHOCTH U U3MCHYHUBOCTH»

Tema 14. I'eneruka yenoseka (3 )

I'eneruka yenoseka. [IpakTuueckas pabota

o1 «CocraBneHue 1 aHaIu3 POJIOCIOBHOI 05

92 MeToabl METUITMHCKOM TEHETUKHI
3HaueHue MEeIMIUHCKON TeHETUKU B

93 MIPEIOTBPALICHUH U JICYCHUN TCHETUICCKUX
3a00JieBaHUI YeoBeKa

Tema 15. Cenekuus opraHu3MoB (4 1)
OCHOBHBIE TIOHSATHS CEJICKIIHH.

94 Jlaboparopnast pabora «3yuenue copToB 05
KYJIbTYPHBIX PACTCHHI U TIOPO]T JOMAITHIX '
KUBOTHBIX)»

MeToapl CEeNeKIIMOHHOM paboTHI.

95 JlabopaTtopHas pabota «3y4ueHue MeTo10B 0.5
CEJIEKIIUU PACTECHUIN
JlocTuKeHusI CeNeKIIUU pacTeHUH U

96 *UBOTHBIX. [IpakTHyeckas pabora 0,5

«IIpuBuBKa pacTeHHi»

CoxpaHeHue, N3y4eHHE U UCTI0JIb30BaHUE
TEHETUYECKUX PECYPCOB

97

Tema 16. buorexHomorust u CHHTeTHYECKas oroorus (4 1)




buotexHoiorus Kak Hayka u 0Tpacib

98 npou3BojicTBa. [IpakTrueckas pabora 1 0.5
«M3yueHnune 00bEKTOB OMOTEXHOIOTHUIY
99 OcHOBHBIE HAMPABJICHHUS] CHHTETUIECKOU 1
OonoIorNn
100 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS 1
101 Menunnnckue OMOTEXHOIOTUN 1
Tema 17. [loBTOpenue, od6odmIeHne, cucTemMaTu3anus 3Hanni 3a kypc 10 kmacca (1 1)
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
102 3HaHuii 3a kypc 10 knacca. ['onoBas 1 1
KOHTpOJIbHas paboTa
OBIIEE KOJIMYECTBO YACOB I10 102 5 135

[NPOTPAMME




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnbie  IlpakTnueckue Aata wHppoBbie
Bcero u3yueHHusi o0Opa3oBaTe/bHbIE
padoThI padoThI pecypes:
Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIIHOHHBIX NPeCTaABICHNH B 0uoJioruu (4 1)
1 OpomonnonHas teopus Y. Jlapsuna 1
5 JIBMDKYIIIME CUIIBI BOJIFOLIMU BUIOB 110 Y. 1
Hapsuny
3 bopn0a 3a cyiiecTBoBaHME, €CTECTBEHHbIN 1
U UCKYCCTBEHHBIH 0TOOp
4 @opMHUpPOBAaHNE CUHTETUYECKON TEOPUH 1
3BOJIIOLIMU
Tema 2. MuxkpodBosonus u eé pe3yabrarsl (14 4)
5 DTarbl HBOJIIOIIMOHHOTO MpOoIecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIUS
6 [Tonynsauus — 31eMeHTapHast €MHNLA 1
3BOJIIOLIMU
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapnau, B. Baitn6epra. Jlabopatopnas 1 0.5
pabota «BblIsiBIeHHE H3MEHUYUBOCTH Y '
oco0eit 0ZJHOTO BUIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUU 1
9 Dddext ocHoBarens. dpdext 1
OyTBUTIOUHOTO TOPJIBIIIKA
10 Murpauuu. M3000uu nomyJsisaui: 1

reorpaduueckas, Ononormueckas




11

EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN
(baxTop 3BOJIIOLUU

12

13

14

15

16

[TosoBoit oTOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
PE3yJIbTaT MUKPOIBOIIOIIMH.
JlaGopaTtopHas paborta «3yueHue
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTEHUN U KUBOTHBIX»

[Ipumeps! npucnocobaeHut y
OpraHu3MoB: MOP(OIOTHYECKHE,
¢busnonoruyeckue, OMOXUMHUECKUE,
noBeneHueckue. Jlaboparopuas padora
«IIpucrocobneHust OpraHu3MOB U UX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY

Bun, ero kpurepuu U CTpyKTypa.
JlaGopatopnas pabora «CpaBHEeHHE BUI0B
10 MOP(OJOTUIECKOMY KPUTEPHIO»

CrpykTypa BUaa

0.5

0.5

0.5

17

18

Bunoob6pazoBanue kak pe3yiabrar
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIHUU U STTUIECMHUOJIOTUN

Tema 3. MakposBoJionus 4 eé pe3yabrarhl (6 1)

Makpossosntonus. [TaneonTonornueckue

19 METO/IbI U3yUYEHUS IBOJOLUU

20 buoreorpapuyecknue MeToabl U3yUEHUs
IBOJIIOLIMH

21 OMOPHOTIOrMYECKUE U CPABHUTEIBHO-

Mopdonoruueckre MeTo1bl U3yueHus




9BOJJIOINH

MounekynsipHO-TeHETHYECKHE,

22 OMOXMMHYECKHE U MATEMATUYECKUE 1
METO/IbI H3yUEHUS IBOJIOIIUU
OO011e 3aKOHOMEPHOCTH IBOJTIOLINH

23 AnantuBHas paguanus. HepaBHOMEpHOCTH 1
TEMITOB BOJIOIUU

24 KoHTposbHas pabota 1

Tema 4. [Ipoucxoxaenue u pa3Butue ;ku3Hu Ha 3emie (15 u)

o5 Hayunblie runoressl IpOUCXOXKISHUS 1
KU3HU Ha 3emJie

26 JloHaydHBIC IPEICTABICHUS O 3aPOXKICHUH 1
KU3HU

97 OcHOBHBIE 3TaIbl HEOPraHUIECKON 1
IBOJTIOIIAH

28 ['unotessl 3apoXKACHUS KUZHU 1
HcTopust 3eMiau 1 METOIBI €€ N3YUCHHS.

29 Jlaboparopnast pabora «3yuenue u 1 05
OIMCAHNE UCKOTIAEMBIX OCTATKOB JIPCBHUX
OpPTraHU3MOB»

30 HauanbHeie 3Tarsl opraHndeckon 1
IBOJTIOIIHH

31 OBOIIOIUS DYKApUOT 1
OCHOBHBIE 3TaITbl BOJTFOITUU

39 pacturensHOro Mupa. [Ipaktuyeckas 1 0.5

pabota «M3yueHue ocooeHHOCTEH
CTPOEHMSI PACTEHUM pa3HBIX OTIEIIOBY




OCHOBHBIC 3TAIIBI 3BOJIFOIIUH KUBOTHOI'O

33 1
Mupa
DBOIOIUS )KUBOTHBIX. [IpakTryeckas

34 pabora «3yduenne ocoOeHHOCTEH 1 0.5
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)

35 PazButue xu3Hu Ha 3emMie Mo 3pam 1 1
nepuoam

36 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE 1
KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, Er0 1
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro 1
MPOLILIOTO

39 OCHOBHBIE CHCTEMAaTHICCKUE TPYIIIBI 1
OpraHHU3MOB

Tema S. [Ipoucxoxaenue yeaoBeka — antponorexes (10 u)

40 AHTpPOIOJIOTHSI — HayKa O YEJIOBEKE 1

41 Passutne npeacrasnenuii o 1
MTPOUCXOXKICHUH YEIIOBEKA
MecTo yenoBeka B CUCTEME
opranmdeckoro mupa. JlabopatopHas

42 pabota «M3ydueHne ocoOeHHOCTEH 1 0.5
CTPOCHHS CKeJIeTa YeJI0BEeKa, CBSI3aHHBIX C
MIPSIMOXOXKICHHEM)

43 JIBrKy11Me CUITbI aHTPOIIOTEeHE3a 1

44 CooTHo1IeHre OMOJIOTHYECKUX U 1

COILIMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E




45 OCHOBHBIE CTaIUU aHTPOIIOI'€HE3A 1

46 [Tasieorenerrka v najJicOreHOMHUKA 1

47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa 1

Yenoseueckue pacel. [Ipaktuyeckas
48 pabota «/3ydeHHe IKOITOTHUECKUX 1 0.5
aJjanTalnui 4eJI0BEK)

Me)Kl[I/ICIII/IHJII/IHapHI)IC METOABI

49 1

AHTPONOJIOTUH

Tema 6. IK0J10rUs1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB U HAJIOPraHU3MEHHBIX CHCTEM € OKpYykaouei cpenoi (3 1)

50 3apoxIeHue U pa3BUTHE KOJIOTHU 1

Metonsl sxkonorun. JlabopaTtopHas pabora

51 «3yueHue MEeTo10B FKOJIOTHUECKHUX 1 0.5
HCCIICTOBAHUI

59 3HaveHne SKOJOTMYECKUX 3HAHUH I 1
YyeJI0BEKa

Tema 7. Opranusmsl u cpeaa oouranus (9 4)

53 Okonornyeckue pakTopsl 1

Abunornueckue gakropsl. CBEeT Kak
sKosiorudeckuit gpaxrop. JlaboparopHas
pabota «BblIsiBIeHNE PUCTIOCOOICHUI
OpPraHMU3MOB K BIIMSIHUIO CBETa»

54

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJOTHYECKHUHA (PaKTop.

55 JlaGopatopHnas pabota «BpisiBieHune 1 0.5
MPUCTIOCOOTICHUN OPTaHU3MOB K BITUSTHHIO
TeMIepaTypb»

56 AbGuoTtnieckue hakTopsl. BiaxxHOCTB Kak 1 0.5




sKosioruueckuit gpaxrop. JlaboparopHas
paboTa « AHATOMUYECKHE OCOOCHHOCTH
PaCTEeHHI U3 Pa3HBIX MECT OOMTAHUS»

S7 Cpenpl 0OuTaHNs OPraHU3MOB

58 buonornueckue puTMbl

59 Kuznenusie pOpMBI OPraHu3MOB
buotnueckue pakTopsl 3HaUCHUE

60 OMOTUUYECKUX B3aUMOIECUCTBUN 1A
CYIIECTBOBAHUS OPTaHU3MOB B CpeJIe
oOuTaHus

61 KontponbHas pabota

Tema 8. Jkosi0rus BUAOB 1 nomyassuui (9 1)

62 DKOJIOTUYECKHE XapaKTePUCTUKU
MOTYJISIIUT
OcHOBHbIE TIOKa3aTeNN MOMYJISIIUN:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3pAacTHAs U
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEeH MOy JISIIUH:

64 POXKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPALIUN

65 DKojoruveckasi CTpyKTypa MmomyJIsiun

66 JluHaMHKa TOMYJIAIUN U €€ PeTyIIus

67 KpuBbIe pocTa YHCIIEHHOCTH TIOMYJISIIIHH.
KpuBbie BBDKUBaHUS
OKoJIornuecKkas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrmocoOneHus 0.5

CEMSIH PACTCHHI K PACCEIICHUIO




69

Bun xak cucrema nonyssinuid

70

Tema 9. JkoJ10rusi coodIIecTB. IKoJ0Orudeckne cucremsl (12 1)

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIUI
JKUBOTHBIX

1

71 Coo011ecTBO OpraHu3MOB — OUOIICHO3 1
72 DKocHCTeMa KaK OTKphITasi CUCTEMA 1
73 KpyroBopoT BemiecTB U MOTOK SHEPTHH B 1
IKOCHCTEME
74 OcHOBHBbIE IOKA3aTENIN IKOCUCTEMBI 1
75 DKOJIOTUYECKUE MUPAMUIBI 1
76 W3meHeHns coo01ecTB — CyKIIECCHH 1
77 [TpupoHble 3KOCUCTEMBI. DKOCHCTEMBI 1
03ep M peK. DKOCUCTEMBI MOpEi 1 OKEaHOB
78 [TpupoHbIe 3KOCUCTEMBL. DKOCHCTEMBI 1
TYHJIp, JIECOB, CTETEH, TyCThIHb
79 AHTPONIOTr€HHBIE Y3KOCUCTEMBI 1
80 VYp6oskocucremsl. [IpakTrueckas paboTta 1 05
«M3ydeHue u onucaHue ypo0IKOCUCTEMbI» '
3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B
sKocucTeMax. MexaHU3Mbl BO3AEHCTBUS
81 3arpsiI3HEHUI pa3HbIX TUIIOB Ha 1
CyOOpraHM3MEHHOM, OPTraHU3MEHHOM,
MOIYJIAITUOHHOM ¥ 9KOCUCTEMHOM
YPOBHSIX
82 KonrtponbHas pabora 1

Tema 10. buocdepa — riodanbHas 3xkocucrema (6 4)




83 buocdepa — obmierutanerapHas 060104Ka 1
3emun

84 Yuenne B. U. Bepranckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHHS 1
ouocdepsl

86 KpyroBopots! BelecTs u 1
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OuOCchepsl. OCHOBHBIE 1
OMOMBI CyIIH

88 YcToiiuuBoCcTh OMoCchepsl 1

Tema 11. YesioBek u okpyxkaromnias cpena (6 1)

89 DKOJIOTUYECKUE KPUZUCHI U UX IPUUUHBI 1

90 BosneiicTeue denoBeka Ha 6uochepy 1

01 AHTpPONIOT€HHOE BO3JEHCTBHE HA 1
PaCTHTENBHBIN U KHBOTHBIA MUP

92 Oxpana npupozsl 1

93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO 1
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
ParonanbHoe NpUpOAONOIb30BaHNE U

94 COXpaHEHHEe OMOJIOTHIECKOTO 1
pazHooOpa3zus 3emin

Tema 12. O0001menne u3y4eHHoro Marepuaiaa 3a kypce 11 kaacca (5 4)

O600menue mo Teme « MUKPOIBOIOIHUS U

95 €€ pe3yabpTaThl», «MakpoIBOIIOIUSA U €€ 1
pe3yIbTaThD»

96 O600menue o reme «IIpoucxoxaeHue u 1
pa3BUTHE KHU3HH Ha 3eMIIe»




O6o06menue no Teme «IIpoucxoxaenue

97 1
YeJI0BeKa — aHTPOTIOTCHE3)
Oo6o06muieHne o TemMe «DKOJIOTHSI — HayKa O

98 B3aMMOOTHOIICHHUSAX OPTaHU3MOBY, 1
«Opranu3msl U cpeqa OOUTAHHSD)
O060011eHue 110 TeMe «DKOJIOrUs BUAOB U

99 nonymsuiiy, «buochepa — rmodanpHas 1
HKOCHCTEMA»

OBIEE KOJIMYECTBO YACOB I10 99 75

I[TPOT'PAMME




YYEBHO-METOJMYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* buonorus, 10 kacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakuueit [Taceunuka B.B., Akninonepnoe odmectBo «M3narenscTBo «IIpocsemnieHuey
* buonorus, 11 xnacc/ [Naceunuk B.B., Kamenckuii A.A., Py6mioB A.M. u apyrue; mosu
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1. ITpoekt «Bcs 6uonorus» http://www.ebio.ru/index-1.html

2. buonorus. DnexkrpoHuslii yueoruk http://biologylib.ru/catalog/

3. Buonorus. Cebuiku Ha caittel o 6uosnoruu http://biologylib.ru/catalog/

4. BupryanbHast oOpa3oBartenbHas Jaboparopust http://www.virtulab.net

5. UuTepuer ypoxk https://interneturok.ru/

6. 51 uay Ha ypok ouosnoruu http://bio.1september.ru/urok/

7. CoBpemenHbie ypoku ouonoruu http://biology-online.ru/

8. NudopmarmoHHO-cIipaBo4HBIN pecypc mo ouonoruu http://www.cellbiol.ru/
9. buosnoruueckuii cinoBapb oH-naitH http://www.bioword.narod.ru/
10.dpeBHue uckomnaemsie xuBoTHBIC http://biodat.ru/

11.Buonornueckuii karanor http://www.ancientbeasts.ru/

12.300mn0rus anst yaurens http://www .5zaklepok.ru/

13.Ounuknonenus ¢Giaopsl U GpayHbl

14. http://faunaflora.ru/39Biologiya.-10-11kl.-Praktikum_Dymshits-i-dr_2017-144s.pdf
(uchebniksonline.ru)

15. https://uchebnik.mos.ru/catalogue?su

16. http://medbiol.ru/



