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HOACHUTEJBHASA 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJMETA «bUOJIOTI' US1»
[Iporpamma 1mo ydeOHOMYy mpenMery "buonorus" (mamee - Ouosorus) Ha

YpOBHE cpeqHero obmiero odpazoBaHusi pazpaboTaHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepanum»,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUI (penepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

YueOHbiit mpeamet «buonorus» yriyonaéHHoro ypoBHs uzyuenus (10 kiacc)
SBJIIETCSI OJTHUM U3 KOMIIOHEHTOB MpeAMETHON o0jacTu «EcTecTBeHHO-HAy4YHbBIC
npeametb». CormacHo mnonoxkenusim ®OI'OC COO npodunbHbie ydeOHbIC
IpEeAMEThl, H3y4aeMble Ha YriayOJI€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mubdepeHnranun  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
MPU3BaHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIHUM, CPEIHUM
o01IUM, CpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHnEe 00pa30BATEIbHBIX, BOCIHUTATENBHBIX M PAa3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanuendn 00y4alolUXCs W CTUMYJIMPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHUE O
Hea W 3ajadax u3ydeHuss ydeOHoro mpenmera «buonorus» Ha yriyoiéHHOM
YpPOBHE, OIpeseseT 00s3aTreabHoe (MHBapUaHTHOE) MIPEIMETHOE COIepKAHKE, €ro
CTPYKTYPHUpPOBAaHHME TIO pa3jieliaM ¢ TeMaM, paclpeielieHne Mo Kjaccawm,
PEKOMEHIYeT MOCIeA0BATeIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4EToOM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO TpoIiecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Owuosoruu
peann30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3YYeHHEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  of0miero  oOpa3oBaHMsi, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HalpaBJIeHHOCTh HA MOCIEAYIOIIEee pa3BUTHE  OHOJOTMYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pa3e >KH3HU, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpyKawolled npupoaHoi cpexae. B
nporpaMme Mo OMOJIOTMM TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4YEOHOIro MpeaMmera
«buonorusi» B peanusanuu  TpeboBaHuit DPI'OC COO Kk 1IAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUIOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
OOy4JarommMxcsi MO OCBOCHHUIO COJEpX aHUS OMOJOTHMYECKOro 00pa3oBaHUsS Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.



VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciuiMpeHre U yriayOieHue 3HaHWi OOyYaromMXCsi O JKUBOM MPUPOJIE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUUA W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YUSHUS U DKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriiyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha IOATOTOBKY OOYy4YalOMMXCA K MOCIEAYIOMIEMY MOJyYEHHIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, [OJIYYEHHBIX TPU HU3YYEHHH  OO0Yy4arOUIMMUCS
COOTBETCTBYIOILIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMM HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHe. Tak,
pacmdpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX IKU3HH,
JOTIOJTHUTENBHO BKJIHOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIAAHOTO U IIOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYAIOUIUMUCS NpPU HU3YyYEHUH
bu3UKK, XUMHUH, TeoTpadyu 1 MaTEMaTHUKH.

Crpyktypa mporpaMMmbl 1o yudeOHOMy mnpeametry '"buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBI UM DBOJIOIMOHHBIN TMOAXOABI K W3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS KUBbBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alliy, HBOJIIOLNUN OPraHUYECKOro MHpa Ha 3eMie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUH, OMOTEXHOJOTHH W CHUHTETUYECKOU
OMOJIOTHH, aKTyaJIM3UPYIOTCS 3HAHUS OO0ywaroumxcs Mo OOTaHHKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydaroTCsi 3BOIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buosnorus» mpu3zBaH  00ecleYUTh  OCBOEHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUN M 3aKOHOB, MACH, MPUHIIUTIOB U TIPABHII,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, IMOMYJIsSIuH,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIAIHBIX aCTeKTaX OMOJOTMYECKUX 3HAHUMU. [[s
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH HapsAy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJIEHUS U Pa3BUTHUSA



TOM uinu MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

HEJIA U3YUYEHUS YYEBHOI'O ITPEJIMETA «bUOJIOT US1»
[enp uzyuenus yueOHoro npeameta «buonorus» Ha yriryoJ€HHOM YpOBHE —

OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHON JAESITENbHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K BBIOOPY
y4eOHOT0 3aBeIeHUs I IPOJOJIKEHHSI OMOJIOTHYECKOr0 00pa30BaHusl.

JlocTikeHue 1enu u3ydeHus ydeOHoro nmnpeamera «buomorus» Ha
yIIyOIEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOIOTHYECKUX TEOPHSX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
paBuiiaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUH, MHOTo0oOpa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHMS, BU, OMOTeOLEeH03, Onocdepa); O BhIIAIOIIUXCI OTKPBITHUIX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YalIIMXCd C METOJaMH TO3HAHMS >KUBOU TPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHOW OHMOJIOTUH, HSMOPHUOJIOTUUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCcCceNoBaHUM B Jjabopatopun W B mpupoge (HaOmoJaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBIaficHEe OOYyYaOIUMHUCS YMEHHUSIMU: CaMOCTOSITENIHO  HAXOAWTb,
aHAIIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMUYECKYI0 HH(OPMAIINIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH M CHMBOJIMKOW; YCTAHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHWOJIOTUM ¥  COIMAIBHO-JKOHOMHUYECKUMHU ¥  DKOJOTHYECKUMU
nmpo0jeMaMy YeIOBEYECTBA; OIICHWBATh TOCIEJCTBUS CBOEH NESITEIBHOCTH TIO
OTHOIIICHUIO K OKpYXKalIlelH NpUPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MOPOBBI0  OKPYKAIOIIMX JIIOJIeH; OOOCHOBBIBAaTH W  COONIOAATH  MEpPBI
npodrtakTHKA WH(GEKITMOHHBIX 3a00JeBaHNl, TIpaBUIa TTOBEACHUS B MPUPOJIEC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KXU3HENESITEIHHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIEC HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

pa3BuTHE Y 00Yy4arONIMXCSl MHTEIUIEKTYIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TMPOIECCE 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUSIMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEMIAeMBIMU €I0 MPOOJIeMaMH, METOJ0JIOTHEN
OHOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHUS AKCIIEPUMEHTAIIbHBIX



WCCJICIOBAHNM, PENICHHS] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y 00YyJaIONUXCsl IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM U K OTJICIBHBIM €€ 00beKTaM | SBJICHHIM; (DOPMUPOBAHHUE IKOJIOTUIECKOH,
TCHETUYCCKOM TpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEICHUS B TIPUPOJIE;
WHTETPAlNHA €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHNEe  OOyYArOIIMMHUCS  KOMIIETGHTHOCTH B PaIlMOHAIIEHOM
IIPUPOJIOTIONB30BAaHUH (COOIOACHUE TPAaBWJI TIOBEIEHUS B TMPHUPOJIC, OXPaHbBI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS M 3A0POBbSI
OKpyXarolmux JoAel  (coOmogeHuss Mep npoduiakTukd — 3a00J1€BaHUM,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETFHOCTH B YPE3BBIYAMHBIX CHUTYyaIHsIX
OPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCIEAYIOMEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJIAHE
OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMH Ha YIITYyOJICHHOM

YpOBHE cpeaHero obmiero oOpaszoBanus, coctaBiser B 10 kmacce — 102 gaca (3
yaca B HEJIEIII0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OUOJIOTHUU
OCYIIECTBIISIETCSL ¢ YYETOM CHEIU(UKH €ro COJAep KaHWs U HalpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYeCKOro 00pa3oBaHMs B OpraHU3alUsaX CpPEIHETo
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHNUE JTA0OOPATOPHBIX M TpPAaKTUYeCKUX padoT. Takxke ydactue
OOy4YaroMMXCcs B BBIMOJTHEHUH MPOEKTHBIX W Y4EOHO-MCCIIEI0BATENHLCKUX PaboT,
TEMaTUKa KOTOPBIX OMPENETSETCSs ydYUTeIeM Ha OCHOBE HMEIOIIHMXCS
MaTepHaTbHO-TEXHUYECCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COIAEPXKXAHUE YYEBHOI'O IPE/IMETA
10 KITACC

CopeprkaHue MporpamMMel, BBIJIEJIEHHOE KYpCU80M, HE BXOJIUT B MPOBEPKY IOCYAAPCTBEHHOW MTOrOBOW aTTeCTalld
(THA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHas Hayka. KpaTkas ucropusi pa3BUTHs Ovojiorud. buonorudyeckue Haykud U
u3ydaemble UMH poosieMbl. DyHaaMeHTanbHbIe, TPUKIAAHbIE U TOMCKOBBIE HAYYHBIE UCCIEA0OBaHUS B OMOJIOTUU.

3HadyeHne OUOJIoruu B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHbI Mupa. [Ipodeccun, cBs3aHHbie
c Owuosnorueil. 3HaueHHe OHOJIOTMUM B NPAKTHUUECKOH JESATENIbHOCTH YEJIOBEKa: MEIUIIMHE, CEIbCKOM XO3sICTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapeun, Y. I'apseii, I'. Mennens, B. U.
Bepunanckuit, U. I1. [1aBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabnuibl 1 cxembl: «CBsi3b OMOJIOTUH C JPYTUMHU HayKaMny, «Cuctema OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYEHHUE

JKuBble cucTeMbl Kak npeameT u3dydeHusi Ononoruu. CBOMCTBA MKUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa,
JUCKPETHOCTh U LEJIOCTHOCTb, CIIO)KHOCTh M YHOPAJOYEHHOCTHb CTPYKTYPbI, OTKPBITOCTb, CaMOOpPraHW3aLMs,
CaMOBOCIIPOU3BEEHUE, PA3IPAKUMOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alnM KUBBIX CUCTEM: MOJEKYJISPHBIM, KJIETOYHbIM, TKAHEBBI, OPraHU3MEHHBIN, MOMYJIALMOHHO-
BUJIOBOM, HSKOCHUCTEMHBIN (OMoreoneHoTHueckuil), Ouochepupiii. Ilporecchl, NMPOUCXOASUIME B KUBBIX CHUCTEMaX.
OcHoBHBIE Mpu3HAKU kuBoro. JKu3Hp kKak (opma cymiecTBoBaHus Marepuu. Hayku, m3ydaroniue >KMBbI€ CHUCTEMbI Ha
Pa3HbIX YPOBHSX OPTaHU3ALNH.

N3yuenune xuBbIX cucteM. Mertoasl Ouosiormdecko Hayku. HaOmioneHue, wW3MepeHHE, OSKCIEPHUMEHT,
cucTeMmarus3anusa, MeraaHainus3. [loHsATHE O 3aBUCUMOW W HE3aBUCUMOM IEPEMEHHOW. lImaHupoBaHHE SKCIIEpPUMEHTA.



[TocranoBka u npoBepka rumnote3. Hynesas runoresa. [lonstue BIOOpKU U €€ 10CTOBEpHOCTH. Pa3zopoc B OMoornyeckux
JNaHHbIX. OLIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3YNbTATOB. [[pUUMHBI UCKa)KEHUS pe3yJIbTaTOB dKcnepuMenTa. [lonsTue
CTATUCTUYECKOTO TECTA.

JdeMoHCcTpau

Tabmunpl 1 cxembl: «OCHOBHBIE NPU3HAKU KU3HW», «buonornyeckue cucremsl», «CBONCTBA KMBOM MaTepumn»,
«YpOBHU OpraHM3aluu >KUBOW NpUponb», «CTpOEHUE JKMBOTHOM KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI OpPraHoB
YeJI0BEYECKOTo oprannu3May, «buoreonenosy, «buocdepa», «MeTobl U3ydeHUs )KUBOIM TPUPOIBD».

Oo6opynoBanue: 1abopatopHoe 000PYI0BaHUE ISl IPOBEICHUS HAOIIOEHUM, N3MEPEHUIl, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «/icnosp30BaHUE Pa3IMYHBIX METOJOB PU U3YYEHUU KUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — cTpyKTypHO-QYHKIMOHAJIbHAS €nuWHULA *UBOro. Mcropus oTkpeiTHs KieTkd. Pabotel P. I'yka, A.
Jleenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUHU.

MeToapl MOJIEKYIAPHOW M KJIETOYHOW OMOJIOTMU: MUKPOCKOMNUS, XpomaTorpadus, 3J1eKTpoPope3, METO/I MEUEHBIX
aToMoB, nu(depeHurnanbHoe HEeHTpU(PYrupoBaHue, KyJIbTUBHUPOBAHUE KIIETOK. M3yuenue QuUKCUPOBAHHBIX KIEmOK.,
DneKkTpoHHasi MUKpockonus. KoxngoxanvHuas Muxpockonus. Bumanvroe (npuscusnennoe) usydenue Kiemox.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «CBETOBOM MHUKPOCKO», «DIEKTPOHHBIA MHUKPOCKOI», «McTopusi pa3BUTHS METO/OB
MHUKPOCKOIIU.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPENAPaThl pACTUTENBHBIX, )KUBOTHBIX M OaKTEpUATbHBIX KIETOK.

IpakTuyeckas padora «l3yyeHme MeTONOB KIETOYHOW Owmosornu (xpomarorpadus, daexTpodopes,
muddepennnansuoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKUM COCTAaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIEMEHTHL. Boxa U €€ poib Kak pacTBOPUTEI,
peareHTa, y4acTie B CTPYKTYpUPOBAHUU KJIETKHU, TEIUIOPETYISIMU. MUHepaabHble BEIleCTBa KIETKH, UX OMOJOTHYECKast
poJib. POJIb KATHOHOB M AHUOHOB B KJIETKE.



Oprannyeckue BellecTBa KIeTKu. buonornueckue noimMepsl. benku. AMUHOKHACIOTHBIN cocTaB 0eIKOB. CTPYKTYpbI
OenkoBoil Monekybl. [lepBuuHas cTpykTypa Oenka, menTHuaHas cBsi3b. BropuuHas, TpeTuuHas, 4eTBEPTUYHAS CTPYKTYPBHI.
Henarypanus. CorictBa 6enkoB. Knaccuduxarus 6enkoB. buonornueckue Gpynkunn 6enkoB. IIpuonui.

VYrneBonbl. MoHOCaxapu/ipl, IUCaxapuibl, OJUTrocaxapuibl W nonucaxapuabl. OOmMM MiaH cTpoeHUs U (HU3HKO-
XUMHUYECKHE CBOMCTBA yrieBoA0B. buosornueckue QyHKIUU yriIeBOAOB.

Jlumunel. T'wapodunbHo-TuapOodoOHBIe cBolicTBa. Knaccubukanusa nunuaoB. Tpurnuuepunbl, (Qochonumnuisl,
BOCKHM, cTepouibl. buonormueckue ¢yHkiun aunuaoB. OOmmMe CBOCTBa OHOJIOTHYECKMX MEMOpaH — TEKy4decTb,
CHOCOOHOCTh K CAMO3aMbIKaHUIO, IOJYTIPOHUIIAEMOCTb.

HyxnennoBeie kucnotel. JHK wu PHK. Crpoenne HykienHoBbiXx kucioT. Hykneorunasl. Ilpunimn
koMmiieMentapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoitHas cnupanb. MecTOHAXO0XKIECHUE U OMOJIOTMYECKHE
¢ynkunu [JTHK. Buast PHK. ®ynkuun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonornueckue ¢ynkuuun ATO.
BoccranoBieHHbIE MEPEHOCUMKH, MX (DYHKIIMU B KIeTke. /[[pyeue wuykneoszuompugocpamor (HTD). CexkBeHupoBaHHUE
JHK. Memoowt cenomuku, mpanckpunmomuxu, npomeomMuxu.

CtpykrypHas OuoJyiorusi: OHMOXUMHYECKHE U Ouodusznueckue HCCIeAOBaHUS COCTaBa M MPOCTPAHCTBEHHOM
CTPYKTYpbI OMoMoJiekyl. Mooenuposanue cmpykmypsl u OYHKYUuti OUOMONEKYN U UX KOMHIeKco8. KomnvlomepHulti ouzatin
U Op2aHUu4ecKuti cunmes OUOMONEKYl U UX HENPUPOOHbLIX AHATIO208.

JlemoHcTpanuu

[Toptpetst: JI. Ilonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHne XUMHUYECKHUX DJEMEHTOB B HEXKUBOM mpupone», «PacmpenerneHne XHUMHYECKUX
AJIEMEHTOB B KUBOU IIPUPOJEY.

Tabmuibl u cxemsl: «[lepuonnueckast TabMia XUMHUIECKUX 2JIEMEHTOBY», «CTPOCHHE MOJISKYJIbI BOIB», «BerecTra
B COCTaBe OpraHm3MoBy», «CTpoeHue Moyekyibl Oenka», «CTpyKTypbl O€IKOBOW MOJEKyNb», «CTpOeHHE MOJIEKYI
yIIIeBO10B», «CTpoeHrne MOJIEKy TUNUI0BY», « HykinenHoBbie KUCIOTh), «CTpoeHre MoJIeKyIbl ATDy.

OO6opynoBaHue: XUMUYECKasl TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyKkeHUE OCIIKOB C TOMOIILI0 KAYECTBEHHBIX PEAKITUI.

JlabopaTopHasi padora «VccnenoBanre HyKIEMHOBBIX KUCTIOT, BBIICJIICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.



Tema 5. CTpoeHue U QyHKUMH KICTKH

Tunsl KJIETOK: dyKaprHoTHUecKas U pokapuotuyeckas. CTpyKTypHO-(yHKIIMOHATbHbIE 00pa30BaHUs KIETKH.

Crpoenne mnpokapuoThdeckod kieTku. Kierounas creHka Oaktepuid M apxeil. OCOOEHHOCTHM CTPOEHUS
rerepoTpoHOi 1 aBTOTPO(HOM MPOKAPUOTUUECKHUX KIETOK. MECTO U poJib IPOKapuoT B OMOLIEHO3aX.

CrpoeHne u (PyHKIMOHMPOBAHUE OHYyKapuOTHUeCKOM KieTku. [lnazmatmueckass memOpaHa (TuiasmManemma).
CrpykTypa mia3MaTudeckoid MeMOpaHbl. TpaHCTIOPT BEIMIECTB Yepe3 IMIa3MaTHIeCKyI0 MEMOpaHy: acCUBHBIN (Muddy3us,
obneruénnas nuddy3us), akTUBHBIN (IEPBUYHBIA U BTOPUYHBIA aKTHUBHBIN TpaHcnopT). [lomynponniiaeMocTs MeMOpaHbl.
Pabora HaTpuii-KaaueBoro Hacoca. DHJOLMTO3: MUHOLUTO3, paronuTo3. Dk301uTo3. Knertounas crenka. CTpykTypa H
(YHKIMM KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

[Mutonna3zma. Lurozons. Lurockener. [IBuxenue nurorazmel. Opranou sl KiaeTku. OqHOMEMOpaHHbIE OPTaHOUAbI
KJeTku: sHaomnaszmarnueckas cerb (OIIC), anmapar I'onbIku, JTU30COMBI, X CTpOeHHME W (PyHKUMU. B3auMocBs3b
OJTHOMEMOPAHHBIX OpPraHOMAOB KJIETKU. CTpOCHUE TpaHyJSIPHOTO peTuKkyinyMa. Mexanuzm nHanpaeénenus oenxos 6 IIIC.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [mankuil (arpaHysspHbI) SHAOIUIA3MATHYECKUN
petukynyMm. CekperopHas ¢yHkius annapara [ombmxu. Moouguxayus 6enxos 6 annapame [ onvoxcu. Copmuposka
benxoe 6 annapame I onv0orcu. TpaHCTIOPT BELIECTB B KieTKe. Bakyonn pactutenbHbIX KieTok. Kinetounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpPTaHOWBl KJIETKWA: MUTOXOHAPHUM, TIACTHIBL. [Ipoucxodcoenue MumoxoHOpuii u Nniacmuo.
Cumbuocenes (K.C. Mepeckosckuti, JI. Mapeyauc). Ctpoenre u (PyHKIMM MUTOXOHApUM U T1utacTui. [lepBuuHble,
BTOPUYHBIE U CJIOKHBIE IIACTHIbI (POTOCUHTEZUPYIOLIUX 3YKAPUOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEUKOIIIACTHI BBICILINX
PaCTEHUMN.

HememOpanubie opraHounbl kieTku CrpoeHHMe W (PYHKIMHM HEMEMOpPAaHHBIX OpPraHOMJIOB KJIETKH. PHOOCOMBI.
Ilpomescymounvie punamenmor. MukpoduaaMeHThl. Akmunosble Mukpoguiamernmsi. MplllleuHble KIETKU. AKMUHOBbIE
KOMNOHEeHmbl Hemblueunblx Kiemok. Mukpotpyoouku. Knetounsiit nentp. CTpoeHue U JBUKEHHUE KTYTUKOB U PECHUYEK.
Muxkpotpybouku nuromiasmbl. LleHTpuons. benku, accoyuupogannvie ¢ MUKpoOQuUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie benku.

Anpo. O6onouka siapa, XpOMaTHH, KAPUOIUIa3Ma, SAPBIIIKHA, UX CTPOEHUE U QYHKIMU. SAepHbIi OEIKOBBIA MaTPUKC.
[IpocTpaHCTBEHHOE pACIOJOKEHUE XPOMOCOM B HHTEp(ha3HOM sjpe. JIdyxpomamuu u 2emepoxpomamut. benku
XpOMaTHHA — TUCTOHBL. /Junamuxa sadepHoii 060104Ku 8 Mmumose. oepHulii mpancnopm.



Kierounsle BkitoueHus. CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK 3YKapUOT (PACTUTENbHOM, dKUBOTHOM, TPUOHOM).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmunplt u  cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKu», «CTpoeHHe IKUBOTHOM KieTkn», «CTpoeHue
pPacTUTENBHOU KIETKN», «CTpOCHHE MUTOXOHIAPUN», «A1po», « CTpoeHne MPOKapHUOTUYECKON KIIETKI.

OOopynnoBaHHE: CBETOBOM MHUKPOCKOII, MUKPONPENAPAThl PACTUTENbHBIX, >KMBOTHBIX KIIETOK, MHUKpPOIpENapaThbl
OakTepUaIbHBIX KIIETOK.

JlabopaTtopHast pabora «/3ydeHue CTpOEHUS KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydueHune cCBOMCTB KJIECTOUYHON MEMOpPAHbD.

JlabopatopHast padora «lccienoBanue miua3Moan3a U JemIasMoIIn3a B pACTUTEIBHBIX KIETKax».

IIpakTnueckas padora «/3yyeHne NBUKEHUS HUTOILIA3MBbl B PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AccuMmWsiiMsT M AUCCUMMIISIUS — JBE€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIECTB: aBTOTPO(HBIN U
rerepoTpoHbIi. Ydactue KHUCIOpoAa B OOMEHHBIX Mpoleccax. DHEPreTudeckoe oOecredyeHUe KIETKH: MpeBpalieHue
AT® B 00MeHHBIX Mpolieccax. PepMEHTATUBHBIN XapakTep peakuuil KIETOYHOro MeTadonn3mMa. @epMeHThI, UX CTPOCHHUE,
cBoiicTBa M MexaHu3M nenctBus. Kodpepmentsl. OTnnunsg (EepMEHTOB OT HEOPraHMYECKHUX KaTaiau3aTopoB. benku-
aKTUBATOPBI U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIMMA OT pa3IMYHbIX (PAKTOPOB.

[TepBUUHBIN CHHTE3 OpraHUYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIN U OKCULEHHbI (omocunmes y
oaxkmeputi. Ceemocoduparowue nuemenmvl U HUSMEHMbl PEaKyuoHHO20 yeHmpa. Poib XJIOpOIUIaCTOB B IpOLEcCe
dotocunTe3a. CBeroBas U TemHOBast ¢aszpl. Pomoosvixanue, Cs., Cs. u CAM-munvr pomocurnmesa. IIponyKTHBHOCTH
dboTocunTe3a. BiusHue pazauvHbiX (HaKTOPOB HA CKOPOCTh (POTOCUHTE3a. 3HaUCHHE (POTOCUHTE3A.

XemocuHTe3. Pa3HooOpasme OpraHu3MOB-XEMOCHHTETUKOB: HUTPUGUIUPYIOIIHE OaKTepuu, >KeIe300aKTepuH,
cepobaKkTepuu, BOAOPOAHbIC OaKTeprr. 3HAUCHNE XEMOCHHTE3a.

AHaspoOHbIe opraHu3Mbl. Bumsr Opoxenus. [IpoaykTel OpoKeHHUS U UX HMCIOJIH30BAHUE YEIIOBEKOM. AHa’pOOHBIC
MUKpPOOPraHU3Mbl KaK OOBEKThl OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AspoOHbIE OpraHu3Mbl. JTanbl 3HepreTuyeckoro oomena. IloaroroBurensHelil Tan. ['Mukoan3 — 0ECKUCIOPOIHOE
pacCIIECIIEHUE TJIFOKO3bI.



buonornyeckoe OKHUCIEHHE, WM KIETOYHOE JbIXxaHue. Poilb MHUTOXOHJIpUN B HpoLeccax OHOJOTMYECKOro
okucnenus. Huknuueckue peakunn. OxucnurenbHoe pochopunupoBaHue. Juepeus MeMOPanHo20 2paouesma npomoHos.
Cunmes AT®: paboma npomonnou ATD-cunmasel. llpenmyrecTBa a’poOHOTO TyTH OOMEHa BEIIECTB TeEpe
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPrETUIECKOTO OOMEHA.

JdeMoHCcTpaIMuA

[Toptpetsr: JIxk. Ilpuctim, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A. Durensrapar, II. Murtuemn, I'. A.
3aBap3uH.

Tabmuubr 1 cxembl: «DorocuHTe3», «IHEpreTudeckud obmen», «buocuHTe3 Oenka», «CtpoeHue depMeHTay,
«XEMOCHUHTE3.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHUE [JIsi MPUTOTOBJICHUS IOCTOSIHHBIX W BPEMEHHBIX
MUKPOTIPETIapaToB.

JlaGopaTopuasi padora «l/3yueHue KaTaIUTUYECKOW AaKTUBHOCTH (EPMEHTOB (HAa MpUMeEpe aMuiia3bl WU
KaTanasbl)».

JlabopaTtopnasi padora «/3ydeHune (GpepMEHTATUBHOTO pACIICIUICHUS IMEPOKCHIA BOJOPOJA B PACTUTEIBHBIX U
YKUBOTHBIX KJIETKAX.

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a.

JlabGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn MatpuyHoro cuHtes3a. [IpUHIMI KOMIIJIEMEHTApPHOCTH B pPEaKLUMSAX MATPUYHOIO CUHTE3a. Peanmzanus
HacJeICTBeHHOW nH(popmanuu. ['eHeTnueckuii KoJl, ero cBoricta. TpaHnckpunuus — maTpuuHbiii cuaTe3 PHK. [IpuHuune
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIETbHOCTb, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6
sykapuomuueckot kiemke. Hexooupyrowue PHK.

Tpancnsimst u e€ srambl. Yuactue TtpancnoptHeix PHK B OuocunTese Oenka. YcmoBus OuocuHTe3a Oenka.
KomupoBanne amuHOokuCIOT. Posib pubocom B OnocuHTe3e OEIKa.

Cogpemennvie npedcmagnenusi o cmpoenuu 2enog. OpraHuzalys reHoMa y NPOKApUOT U dyKapuoT. Perynsuus
aKTUBHOCTHU I'€HOB Y mpokapuot. ['unoresa onepona (®. XKakoo, K. Mano). MonexkynapHvie mexanuzmvl SKCnpeccuu 2eHo8



vy aykapuom. Ponv xpomamuna 6 pezynrayuu pabomoel 2enog. Perynsuus 0OMEHHBIX MPOLIECCOB B KieTKe. KieTouyHbIit
TOMEOCTa3.

Bupycbl — HekleTouHble (OPMBI KU3HH U OOMuratHbie mapasuTbl. CTpOEHHE MPOCTHIX W CIOKHBIX BHPYCOB,
perpoBupycoB, OaktepuodaroB. Kuszneumwii yuxn JHK-cooepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogazos. Obpamuas mpaHCKpunyus, peeepmasd, uHmezpasd.

BupycHbie 3a0oneBaHusi uenoBeka, >KUBOTHBIX, pacteHuid. CIINJ], COVID-19, conumanbHble W MEIUIIUHCKUE
pOoOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypruoix duonocuueckux oamnmnwix.
Hanomexnonozuu 6 buonocuu u meouyune. llpoepammupyemvie pynxyuu o6enxkos. Cnocobvt 00cmagku 1ekapcma.

JlemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. . IBanHOBCKUIA.

Tabnuub! U cxembl: «buocunTes Oenkay, «I'eHernueckuil kony», «Bupyce», «bakrepuodarny.

IIpakTnyeckas padora «Co3iaHue MOAEIN BUpyCay.

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounsrii nuki, ero nepuoasl u perynsauus. Muatepdaza u muto3. OcoOEHHOCTH MPOIECCOB, MPOTEKAIOIINX B
untepdaze. IloaroroBka kieTku K jAeneHuro. IlpecuHTeTMueckud  (MMOCTMUTOTHYECKHI), CHUHTETHYECKUU U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) MepUObl UHTEP(A3bI.

Marpuuneii  cunte3 JHK -  pemmkamusa. I[lpunuumner  perumkamuun  JJHK:  xomrmuiemMeHTapHOCTS,
MOJTYKOHCEPBATUBHBIN CUHTE3, aHTUIapasuiebHOCTh. Mexanusm pernkanuu JJHK. Xpomocomel. CTpoeHrne XpomMocoM.
TenoMepsl u TenoMepasza. XpOMOCOMHBIA HA0Op KJIETKHM — KapHOTHUIL. JIMTUIOMIHBIA M TaryIoOnAHBIA HA0OPBI XPOMOCOM.
I'omonornunsie XxpoMocoMsbl. [10510BbIE XPOMOCOMBI.

Jlenenne knetkn — MuTO3. CTaauM MHUTO3a W IMPOUCXOMSIIME B HHUX Hpoueccbl. Tumbl mMuto3a. Kapuokunes u
LHUTOKMHE3. brosornueckoe 3Hau€HNE MUTO3A.

Perymsiius MUTOTHYECKOTO LMK KiIeTKH. [Iporpammupyemast kiierouHas rudesb — anornTos.

Knerounoe sapo, XpoMocoMmsbl, (yHKIIMOHAJIbHAs TeHOMUKA. Mexanuzmvl npoaughepayuu, ougpepenyuposxu,

cmapernus u eubenu kiemox. «L{ugposas knemxay — buoungopmamuvyeckue mooenu QyHKYUOHUPOBAHUS KIIeMKU.
JemoHcTpanuu



Tabmuibl 1 cxembl: «JKU3HEHHBIN UK KIETKW», «Muto3y», «Ctpoenue xpomocomy, «Perumkarms JTHK.

OOopynoBaHHE: CBETOBOW MUKPOCKOII, MUKpOIpenapathbl: « MUTO3 B KJIETKaX KOPEIIKA JTyKay.

JlabopaTtopHasi pabora «/3ydeHue XxpoMoCOM Ha TOTOBBIX MUKPOITpENapaTax».

JlabopaTtopnasi pabora «HabGmoneHre MUTO3a B KJIE€TKaX KOHYMKA KOpEIlIKa JIyKa (Ha TOTOBBIX MUKPOIIpenapaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHM3MOB

buonornyeckoe paznoodpazue opranu3mMoB. OJHOKIETOYHBIE, KOJJOHUAIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOEHUSI U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpPraHu3MOB. bakTepuu, apxeu, OJHOKJIETOYHBIC
rpudbl, OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe NPOTUCTHI. KoloHMaNbHbIE OpTraHU3MBbI.

B3anMocBsi3p yacTe€id MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OpraHoB. OpraHus3Mm Kak €JuHOE
uenoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, ITOKPOBHAs, MPOBOJAIIASL, OCHOBHas,
MexaHudeckas. OcOOEHHOCTU CTPOEHHUS, (PYHKIIMI M pacIlOIOKEHUSI TKAHEW B OPraHax PACTEHHI.

TKaHU KUBOTHBIX W YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEH: DIIUTENIMAJIbHAS, COCIUHUTEIIbHAS, MBILICYHAs, HEPBHAS.
Oco0OeHHOCTH CcTpoeHus, GYHKIMI U PaCIoIOKEHHUS TKaHEeH B OpraHax >KMBOTHBIX M Y€JIOBEKa.

Opranbl. BereratuBHble ¥ T€HEpPATUBHBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMbI OPTaHOB KUBOTHBIX U YEJIOBEKA.
OyHKIIMA OPTraHOB M CUCTEM OPTaHOB.

Omnopa tena oprann3MoB. Kapkac pactenuii. CKeneTbl OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbIi 1
BHYTpEHHHI ckeneT. CTpoeHHEe U TUIIbI COETUHEHUS] KOCTEM.

JIBukeHne opraHu3MoB. [[BrkeHNe OJHOKIETOUYHBIX OPIraHU3MOB: aMEOOUTHOE, KTYTUKOBOE, peCHUYHOE. J[BI)KEeHNE
MHOTOKJIETOYHBIX PACTEHUI: TPOMU3MbI U HACTUM. J[BH)KEHHWE MHOTOKJIETOYHBIX YKUBOTHBIX M YEJIOBEKA: MBIIICYHAS
cuctema. Pednekc. CkeneTHbie MBIIIIBI M UX padoTa.

[Iutanne opranm3moB. llornouieHue BOABI, YIVIEKHCIOTO ra3a M MHHEPAJIbHBIX BEIIECTB pacTeHUsMU. [Iutanue
KUBOTHBIX. BHYTpPHUIIOJOCTHOE M BHYTPHUKIETOYHOE THIlEBapeHue. [luTaHne MNO3BOHOYHBIX JKUBOTHBIX. OTIIENbI
MULIEBAPUTENBHOTO TpakTa. [IumeBapurensHbie xkene3bl. [IuimeBapuTenpHas cucTeMa 4eioBeKa.

Jpixanue opranu3moB. Jlpixanue pactenuil. Jlprxanue >kxuBoTHbIX. Ju@dy3us ra3zoB uepe3 MOBEPXHOCTb KIIETKH.
Koxnoe apixanue. JlpixaTenbHas moBepxHOCTh. JKaOepHoe U NEroyHoe abixaHue. J[pIxaHue MO3BOHOYHBIX KMBOTHBIX U



YEJIOBEKa. DBOJIOLIMOHHOE YCIOXHEHHUE CTPOCHHMS JIETKMX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTellbHAas CHCTEMa YelOBEKa.
MexaHu3M BeHTUJISIIUH JIETKUX Y TITULl ¥ MIIEKOMIUTAIONMX. Perymsuus npixanus. JpixaTtenbHbie 00bEMBI.

TpaHcropT BEHIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHHMU. TpaHCIOPT BEUIECTB y IKUBOTHBIX.
KpoBeHnocnas cuctema u €€ opranbsl. KpoBeHOCHas crucTema MO3BOHOYHBIX KUBOTHBIX U 4esioBeka. Cepaue, KpOBEHOCHBIE
cocybl U KpoBb. Kpyru kpoBooOpailieHus. DBOJIIOIMOHHBIE YCIOKHEHUS CTPOSHUSI KPOBEHOCHOM CHUCTEMBbI MTO3BOHOYHBIX
KUBOTHBIX. PaboTa cepia u e€ peryisiusi.

Beinenenne y oprauu3MoB. Beienenue y pacteHuid. Beinenenue y uBOTHBIX. CokpaTuTenbHble Bakyoiau. OpraHsl
BblenieHUs. DunbpTpanus, cekpeuuss U 0O0paTHOE BCACHIBAHME KaK MEXaHHU3Mbl pabOThl OpraHOB BbleieHHS. CBA3b
IIOJIOCTH TeJIa C KPOBEHOCHOW U BBIJECIUTENBHON CUCTEMaMu. BoljiesieHne y O3BOHOYHBIX KUBOTHBIX U yenoBeka. ITouku.
Crpoenue u pyHkuHoHUpoBaHuE HePpoHa. OOpa3zoBaHUE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3aIUTa Y OJJTHOKJIETOYHBIX OpraHu3MoB. Cropbl OAKTEPHUM M LUCTHI NPOCTEHIINX. 3alUTa Y
MHOT'OKJIETOUHBIX pacTeHnd. Kyrtukyna. Cpeacrsa macCUBHONW U XUMHYECKOM 3aIIATHI. OUTOHINBI.

3amuTa y MHOTOKJIETOUYHBIX )KMUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3allUTa OpraHu3Ma ot 6osezneid. UMMyHHast
cuctemMa uyenoBeka. KileTouHbli M TyMOpaJbHBIH HUMMYHUTET. Bpoxa¢HHBIH W TPUOOPETEHHBIA crenupuIecKuin
uMMyHuUTeT. Teopus kinoHaibHO-cenekTuBHOro nMMmyHutera (I1. Dpnux, @. M. bepner, C. Tonerasa). BocnanurensHbie
OTBETHI OpraHu3MOB. PoJb BpOKIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PaszgpaxxuMoCTp ¥ peryisinMs y OpraHu3moB. Pa3znpaXXuMocTb y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHUCHI.
PaznipaxxumocCTh U perynsuus y pacTeHuil. POCTOBbIE BellleCTBA U UX 3HAUYCHUE.

HepBHast cucrema u pediaekTopHas peryisuus y *XUBOTHbIX. HepBHas cucremMa u €€ OTAeNbl. DBOIIOIMOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y KMUBOTHBIX. OT/IEIbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Peduiekc u
peduexropHas ayra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymOpanpHas perysanus M 3HAOKPUHHAS CHCTEMa JKMBOTHBIX M 4YesOoBeKa. JKenme3bl SJHIAOKPUHHOW CHUCTEMBI U UX
ropMoHsl. JleiicTBue TOpMOHOB. B3auMOCBsI3b HEPBHOI M SHIOKPUHHOM cucTeM. [ unoranamo-runodusapHasi cuctema.

JleMmoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabnuubl 1 cxeMbl: «OJHOKIETOYHbIE BOJOPOCIN», « MHOrOKIETOUHbIE BoAopociny, «baktepuny, «IIpocteimmey,
«OpraHsl LIBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB MO3BOHOYHBIX JKHUBOTHBIX», «BHYTpEHHEE CTPOEHUE HACEKOMBIX),



«Txanu pacrennitn, «Kopaessie cucteMbr», «CTpoeHue cteds», « CTpoeHUE JIMCTOBOU MIIACTUHKNY, « TKaHU )KUBOTHBIX),
«Ckenetr uenoBekay, «llumeBaputenbHas cuctema», «KpoBeHOCHast cucteMmay, «JlpixarenbHasi cucteMma», «HepBHas
cucrema», «Koxka», «MpblieuHas cucteMa», «BpiaenuTenbHas cucTeMay, «IDHIOKpUHHAs cucrtema», «CTtpoeHue
MbIIIB, «IMMyHUTETY, «KHIIEUHOMOMOCTHBIEY), «CXeMa MUuTaHus pacTeHui», « KpoBEeHOCHBIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHe THAPb», «CTpoeHHEe MIaHapun», «BHyTpeHHee CTpoeHHe T0KIAEBOro uepBs», «HepBHas cucrema
pbi6», «HepBHas cucrema nsarymkn», «HepBHas cuctema mpecmbikaromuxcs», «HepBHas cuctema nruiy, «HepBhas
cUCTeMa MIICKOTIUTaronux», «HepBHas cuctema demoBekay, «Pediekey.

O6opyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnapaThl OJTHOKJIECTOUHBIX OPTraHW3MOB, MUKpOIpENapaThl TKaHEH,
PAKOBHHBI MOJUTIOCKOB, KOJUICKIIMM HACEKOMBIX, HMTJIOKOKHX, >KMBBIC SK3EMIUISIPbl KOMHATHBIX PACTCHHM, TrepOapuu
pacTeHUN pas3HBIX OTACJIOB, BJIAXKHBIC MpenapaThl >KMBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIUU OECIIO3BOHOYHBIX
JKUBOTHBIX, CKEJET 4YeJOoBeKa, OOOpYyJIOBaHHWE [JIsi JIEMOHCTpPAllMM TOYBEHHOIO U BO3YIIHOTO NHUTaHUS PACTCHUH,
pacuierieHus Kpaxmana u OeJIKOB MoJ JeicTBUEM (pepMeHTOB, 000pyAOBaHUE JJIsl JEMOHCTPAIMU OIBITOB 110 U3MEPEHUIO
KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHbIX IBUKEHUN, MOJEIN TOJOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe pacTCHHIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue opraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

DopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecrolioe (BKIII0Yas BEr€TaTUBHOE) U MOJIOBOE. BUIbI 6€CTIOI0TO pa3MHOXKEHUSI:
MOYKOBAHUE, CIOPYJIALNS, PparMeHTaIs, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [lonoBeie kieTkn, nuin rametel. Meiio3. Ctaguu Mmenosa. [loBenenue XxpoMocoM B Meno3e.
Kpoccunrosep. buonorndeckuii CMbICI M€i03a M MOJIOBOrO Tmporecca. Melo3 u ero Mecto B KM3HEHHOM IIMKIIC
OpTaHU3MOB.

[Ipen3apoasimeBoe paszputue. ['amerorene3 y KuWBOTHBIX. [lomoBeie xene3pl. OOpa3oBaHWE W PA3BUTHE MOJOBBIX
kiieTok. CriepmaroreHes v ooreHes. CTpoeHUE MOJIOBBIX KIIETOK.

OnnoA0TBOpEHUE M dMOPHOHAIIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIJIONOTBOPEHUS: HApY>KHOE, BHYTpPEHHEE.
ITaprenorenes.



NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa O Pa3BUTUU OPraHu3MoB. Mopgoeenes
— 00Ha u3 2nasuvix npodrem smopuonoeuu. Konyenyus mopghocenos u moodenu mopghozenesa. Ctagum sMOpHUOTeHE3a
JKUBOTHBIX (Ha mpuMepe JAarymiku). JpoOGnenue. Tumbl apoOneHus. /JlemepmunuposanHnoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munsr Onacmyn. (OCOOEHHOCTH JPOOJICHHS MIIEKOMUTAIOMIUX. 3apOJbIIIEBbIE JIUCTKH
(racTpynsinus). 3aKjajKka OpraHOB M TKaHEW W3 3apObIIIEBBIX JIMCTKOB. B3auMHOE BIMsHME YacTed pa3BUBAIOILIETOCS
3apojpla (dMOpHOHANIbHAS WHAYKIWS). 3aKkjiajka IulaHa CTPOCHHUS >KHMBOTHOTO KaK pPE3YJNbTaT HMEPAPXHUCCKHUX
B3aMMOJICUCTBUI TeHOB. BiusHre Ha YMOpHOHATFHOE PA3BUTHE PA3TMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIbI.

Poct u pa3Butue >kuBOTHBIX. [locTomMOpuonaneHbiii mnepuon. Ilpsimoe u Hempsimoe pasButTue. PasButue ¢
MeTaMop(o30M y OECHO3BOHOUYHBIX M TO3BOHOYHBIX >KUBOTHBIX. bHojornueckoe 3HaueHHWE MTPSIMOTO M HEMNPSIMOIo
pa3BUTHS, UX PACHPOCTPAHECHHE B MpUpoAE. TUIBI pocTa KUBOTHBIX. DAKTOPBI PETYISLUHA POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu mocTAIMOPHOHAIBHOTO PAa3BUTHS Y JKMBOTHBIX U uelioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u cMepTh
KaK OMOJIOTUYECKHUE TTPOLIECCHI.

Pasmuosxenue u pazputue pacrenuid. ['ameroput u cnopodut. Meiio3 B )ku3HEHHOM ITUKIIE pacTeHuit. OOpa3zoBaHue
crop B npouecce Meno3a. ['amerorenes y pacteHuid. OIIoAf0TBOPEHUE U PA3BUTUE PACTUTEIbHBIX OPraHU3MOB. /[BOMHOE
OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyISIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabmuubr u cxembl: «BeretatuBHOe pasMHOXKeHUE», «Tumbl Oecrmosoro pa3MHOXEHUs», «Pa3sMHOKeHue
XJaMHUJAOMOHAAb», «Pa3MHOXEHUE O3BrIICHb», «PasmHOXkeHHne tuapby, «Meio3», «XpoMocoMmbDy, «l'ameTorenesy,
«CTpoeHue SMUEKIETKH W ClepMaro3onna», «OCHOBHBIE CTaauHd OHTOreHes3ay», «lIpsMoe u HempsMoe pa3BUTHEY,
«Pa3zButne Mmaiickoro xyka», «PazButue capanum», «Paszpurtue Arymkwn», «/[BoMHOE OIJIONOTBOPEHHME Y LBETKOBBIX
pacteHui», «CTpoeHHE CEMSH OJHOJOJBHBIX M JBYAOJBHBIX pacTeHUN», «KHW3HEHHBIM LHMKI MOPCKOW KamyCThbD»,
«Ku3HeHHbIN UK MXay, <« KU3HEHHBIN UK NAIOPOTHUKA», « KM3HEHHBIN [TUKJI COCHBDY.

O06opyoBaHuEe: CBETOBOM MHUKPOCKOI, MUKpOIIpEnapaThl SIMIIEKJIETOK U CIIepMaTo30MA0B, Mojienb «l{uki pa3BuTus
JATYIIKW.

JlaGopaTopHasi padora «/3yueHne CTpOeHHUs MOJOBBIX KJIETOK Ha FTOTOBBIX MUKpOMpenaparaxy.



IIpakTuyeckas padora «BbIsIBICHUE IPU3HAKOB CXOACTBA 3aPOBIIIEN TO3BOHOYHBIX )KUBOTHBIX .

JlabopaTopHuasi padora «CTpoeHre OpraHOB pa3MHOKEHHUSI BBICIITUX PACTCHUI.

Tema 11. I'eHeTnKa — HAyKa 0 HACJEACTBEHHOCTH M H3MEHYMBOCTH OPraHNU3MOB

Wctopust CTaHOBJICHUSI W Pa3BUTUS TeHETHMKM Kak Hayku. Pabotel I'. Mennens, I'. ne ®puza, T. Moprana. Poib
OTEUYECTBEHHBIX YUEHBIX B pa3puTuu rereruku. Padotelr H. K. Konsiosa, H. . Basunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE MOHATHS U CHUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI, AJUIEIbHBIE TE€HbI, albTEPHATHUBHBIC
NpU3HAKU, JOMUHAHTHBIH M PEUECCUBHBIA NMPU3HAK, TOMO3UIOTa, FE€TEPO3UroTa, YUCTas JIMHUSA, TMOPUABI, T'€HOTHII,
¢enoturn. OCHOBHbBIE METO/bI T€HETUKU: THOPUA0IOTMUECKUN, IIUTOJIOTMUECKUNA, MOJIEKYJIIPHO-TEHETUYECKHIA.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. 1I. Basunos, A. H. bemosepckun, I'. 1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeToibl TeHETUKIY, «CXEMBI CKPEILIUBAHUS.

JlaGopaTopHas padora «/lpo3oduia kak 00bEKT FT€HETUUECKUX MCCIIEIOBAHUIY.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemnBanue. IlepBbiii 3akoH MeHaenss — 3aKOH €IMHO00pa3usi TMOPHUIOB MEPBOTO MOKOJIECHUS.
[IpaBuno gomMuHUpoBaHus. Bropoil 3akoH MeHAenss — 3aKOH pacUICIUICHUs MPU3HAKOB. L[{UTOJIOrMYEecKHEe OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ unores3a 4yucToThl raMer.

AHanusupyromiee ckpemuBaHue. IIpoMexyTouHblii XapakTep HaciaedoBaHMs. PacmienyieHue NpU3HAKOB IpHU
HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemmBanue. Tperuit 3akoH MeHzgenss — 3aKOH HE3aBUCMMOIO HACIEIOBaHUS MPU3HAKOB.
[{uTonoruvyeckre OCHOBBI AUTUOPUIHOTO CKPEIIIMBAHMSL.

CueruienHoe HacnenoBaHue mpuszHakoB. Pabotel T. Moprana. CreruieHHOe HacielOBaHHE TIE€HOB, HapyIIeHHE
CLEIUICHUs MEXAY reHaMu. XpOMOCOMHAsI TEOPHUsI HACJIEICTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBIA MEXaHU3M ONPENEIICHHS NO0JIA. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. |'OMOraMeTHbII
Y TETEPOTraMETHBIN MOJI. ['eHeTHUeCKast CTpyKTypa MOJOBBIX XpoMocoM. HaciienoBanmue npu3HakoB, CHETUICHHBIX C TTOJIOM.



['eroTvn KaKk HenocTHas cucrema. IlmeroTponus — MHOXKECTBEHHOE ACHMCTBHE IeHAa. MHOKECTBEHHBIM AJIJIEIU3M.
B3aumoeiictBue HeamenbHbIX reHoB. Kommiementapuocts. Dnuctas. [lonumepus.

['eHeTHYeCKUil KOHTPOJIb PA3BUTHUS PACTEHUH, >KUBOTHBIX W YEJIOBEKa, a Takke (PU3MOJOTHYECKUX MPOIIECCOB,
MOBEJCHUS U KOTHUTUBHBIX QyHKIMH. ['eHeTHUeCKne MeXaHM3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOICHCTBUS «XO35UH —
napasuT» U «XO035iMH — MUKpOOHOM». ['eHeTHuecKkue acreKkThl KOHTPOIS M U3MEHEHUs HACJIeICTBEHHOW MHGOpMaIuu B
ITOKOJIEHUAX KJIIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuubr u cxembl: «llepBoiii U BTOpoM 3akoHBl Menpaens», «Tperuér 3akoH MeHnpens», «AHaIU3UPYIOIIEE
ckpemuBanue», «HemonHoe nomuHupoBaHue», «CLEIJIEHHOE HAcIEelI0BaHUE INMPU3HAKOB Yy Jpo3oduiibl», «['eHeTuka
nona», «Kapuotun uenoseka», «Kapuotun napozodpunsy, «Kapuotunm nTumpy, «MHOKECTBEHHBIN —allIeIU3M»,
«B3anMopaeiicTBHE TEHOBY.

O6opynoBaHue: MOJIENb JI AEMOHCTPAllMU 3aKOHOB €IMHOOOpa3usi TMOPUIOB NEPBOr0 MOKOJIEHUS U PaCILEIIICHHS
IIPU3HAKOB, MOJEJb Ul JEMOHCTPALMU 3aKOHA HE3aBUCUMOIO HACJIEAOBaHUs IPU3HAKOB, MOAEIb Ul JEMOHCTPALUU
CLEIUICHHOTO HacleA0BaHUs MPU3HAKOB, CBETOBOM MUKPOCKOIN, MUKponpenapar: «Jpo3zodunay.

IIpakTuyeckas padora «/3yueHue pe3yapbTaToB MOHOTHOPUIHOTO CKPEUIMBAHUSA Y APO30(DUIIBD».

IIpakTnueckas padora «/3yueHnue pe3yabTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(PUITHD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiicTBue reHoruna u cpeabl npu GopmupoBanuu (penorumna. M3mMeHIMBOCTh pu3HakoB. KauecTBeHHbIE U
KOJINYECTBEHHBIE MPU3HAKU. BUIBI N3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukannonHas W3MEHUYUBOCTb. Poiib cpenbl B QopMuUpoBaHUU MOIU(UKAMOHHOW H3MeHunBocTU. Hopma
peaknuu Tpu3HaKa. Bapuanuonuwsii psn u BapuanuonHas kpubas (B. Horanncen). CoiicTBa Moau(UKaIMOHHOM
U3MEHYUBOCTH.

['eHoTunuyeckass W3MEHYMBOCTh. (CBOWMCTBA T€HOTUNMYECKOW  HM3MEHUMBOCTH. BHABl  T€HOTHUIIHYECKOUN
W3MEHYMBOCTU: KOMOWHATHUBHAS, MyTallHOHHAS.

KoMOuHaTuBHas M3MEHYMBOCTb. Mel03 M TOJIOBOM MpOIECC — OCHOBAa KOMOWHATHBHOW M3MEHUYMBOCTU. Poiib
KOMOMHATHBHON U3MEHUYUBOCTHU B CO3/IaHUU T€HETUUYECKOTO pa3HOo00pa3us B Mpejesiax OJHOro BUa.



MyTanvonHas WM3MEHYMBOCTh. Buabl MyTalui: TEeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. CIOHTaHHBIE U
WHyIIMPOBAaHHbIE MyTaluu. SlaepHble U nuToIIa3MaTuyeckue Mytauu. CoMmaTUYecKue U MoJIoBble MyTaluu. [IpudauHb
BO3HUKHOBEHUS MyTaluid. MyTareHsl U UX BIUSHHE HAa OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpoliecca. 3aKOH
rOMOJIOTHYECKUX PSAAOB B HacleiacTtBeHHOM wu3meHunBoctu (H.M. BaBunoB). BHesnepHas uW3MEHUHMBOCTH H
HACJIEICTBEHHOCT.

Onucenemuxa U INULEHOMUKA, PONb ONUSEHEMUYeCKUX Hakxmopos 6 HACIe008aHUU U  UBMEHYUBOCTU
GeHomunuyeckux npusHaKos y Opeanu3mMos.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Morauncen, H. Y. BaBuiios.

Tabmuubr u  cxeMbl: «Buasl usMeHuMBOCTH», «MoauduKalMoHHass U3MEHYUBOCTHY, «KomMOMHATHBHAS
M3MEHYUBOCTBY, «Melo3y», «OmnonoTBopeHuey, «l 'eHeTudeckue 3a00JieBaHus YeIoBeKay, « Buabl MyTanuii».

OOopynoBaHue: XKUBbIE U TepOapHbIe IK3EMIUISIPHl KOMHATHBIX pPACTEHUM, pUCYHKH ((oTorpauu) *KUBOTHBIX C
pa3IMYHBIMU BUJAMUA U3MEHUHUBOCTH.

Jlabopatopuass paGora «lccienoBanue 3akOHOMEpHOCTEH MoauduKalMoHHOW wu3MeHYnuBOCcTH. [locTpoeHue
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPHUBOW».

IIpakTuyeckas padora «Myrtauuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun yenoseka. MexayHapoaHas rnporpaMma HCCIENOBAHUS T€HOMA 4eloBeKa. MeToapl U3y4eHusl T€HETUKU
YeJIOBeKAa: TEHEAJOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETUYECKUM, TOMYJISIIUOHHO-CTATUCTHYECKUN, MOJEKYJISPHO-
reHeTnyeckuii. COBpeMEHHOE OMPEAECICHUE TEHOTHUIIA: TOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHNE, B TOM YHUCIIE
c nomouipto [IIIP-ananuza. HacnencrBenHbie 3a0oJjieBaHUs 4eJIOBEKa. ['©@HHBbIE M XPOMOCOMHBIC OOJIE3HM 4YeoBeKa.
bone3nu ¢ HaclieCTBEHHON MPeIPacioNoKEHHOCThIO0. 3HAUEHUE MEAUIIMHCKON IT'€HETHUKY B IPEAOTBPAILICHUU U JICYEHUU
TeHEeTHYECKUX 3a00JeBaHUl 4YelnoBeKa. MeanKo-reHeThnYecKoe KOHCyNnbTupoBanue. CTBOJOBbIE KiIeTKU. [lonsTHe
«TEHETUYECKOTO TPy3a». ITUUECKUE ACTICKThI UCCIICAOBAHMM B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckue ¢GhakTOpbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YeJIOBEKA K (PU3MYECKOMY M XMMUYECKOMY 3arps3HECHUIO
OKpykarouien cpenpl. ['eHeTndeckast npepacnoio)KeHHOCTh YEJIOBEKA K MATOJOTUSIM.

JemoHcTpanuu



Tabmumbl u cxembl: «Kapuotun genoBeka», «MeToapl U3YUCHHS TEHETUKH YelloBeKay, «[ eHeTrnueckue 3a001eBaHus
YEJIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATU3 POJAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTuKanuss M CeJNEeKIMs. 3apOoXICHHE CeJIeKUuM W jaoMectukauuu. Yuenne H. WM. BaBunoBa o IleHtpax
MIPOUCXOXKIICHUS W MHOT000pasus KyJIbTYPHBIX pacTeHHWd. Poib celeknuu B CO3JAaHWM COPTOB PACTCHHM W TOPOJ
#KUBOTHBIX. COpT, MOpo/ia, ITaMM. 3aKOH FOMOJIOTHYECKUX PSAIOB B HaciaeACTBEHHON n3MeHnunBocty H. M. BaBuiosa, ero
3HAYEHHUE IS CEJIEKIIMOHHON PabOTHI.

MeTtonbl ceneKIMoOHHON paboThl. MIcKycCTBEHHBIN OTOOp: MAaCCOBBIM M MHAMBUAYATbHBIN. DTanbl KOMOMHAITMOHHON
cenekiuu. Vcnpitanue mpou3BoAuTeNed 1Mo moToMcTBy. OTOOp MO T€HOTUITY C TTIOMOIIBIO OIICHKU (DEHOTHUIIAa MOTOMCTBA U
oTOOp MO reHoTHUIly ¢ TomoIbio ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEIEKUMOHHOW paldoThl. PajinalMOHHBIA M XUMHUYECKMH MyTareHe3 Kak
HUCTOYHUK MYTallMM y KyJIbTYpHBIX (QopM opraHu3moB. Hcmonap3oBaHHE€ TE€HOMHOTO pEJAKTUPOBAHUS W METOJOB
pekoMmOuHanTHEIX JIHK 17151 mosydeHnust iCXOAHOTO MaTepurana sl CeJIeKIIUU.

[Tonyuenune nonuronaoB. BHyTpuBugoBas rudpuausanus. bBiu3kopoACTBEHHOE CKpelllMBaHUE, WJIM WHOPHUIUHT.
HepoacTBenHoe ckpelmuBanue, Wik ayropuauHr. ['etepo3uc u ero nmpuunHbl. Mcnonap30BaHue TeTEpoO3Uca B CEJCKIIHH.
Otnanéunas rubpuauzanusa. lIpeononenue Oecruiogusi MEXBUIOBBIX THOpHUIIOB. JIOCTHXKEHHSI CENEKIMU pPAaCTeHUN U
JKUBOTHBIX. «3€/1EHAs PeBOIIOYUAY.

CoxpaHeHre 1 U3yYEHHUE TeHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX AUKHUX POAUYEH JJIsl CO3IaHUS HOBBIX
COPTOB M THOPHUIOB CEILCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yueHue, coxpaneHue u ynpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHIX U NPOMbBICIOBbIX HCUBOMHBIX 8 YETIAX VIYUULeHUS CYUeCMBYIOWUX U CO30aHUSL HOBbIX NOPOO, TUHULL
U Kpoccos, 6 mMOM 4ucCle C HPUMEHEHUeM COBDEMEHHbIX Memo008 HAYYHbIX UCCe008aHUll, NepedosbiX uoel u
NepCneKmusHbIX MexHoI02UU.

JleMmoHcTpanuu

[Toptpetsr: H. . BaBunos, 1. B. Muuypum, I'. [I. Kapnieuenxo, II. I1. JIykpsinenko, b. JI. Acraypos, H. bopnoyr, /1.
K. benses.



Tabmump! u cxeMbl: «L{[eHTpBI MPOUCXOXKIECHUS 1 MHOTO0OOpa3usi KyJIbTYPHBIX PAaCTeHUN», «3aKOH TOMOJIOTHYECKUX
PSAJ0B B HACJIEICTBEHHON M3MEHYUBOCTHY, «MeToapbl cenekunny», «OtaanéHnas rudpuansanus», «MyTareHesy.

JlabopaTtopHasi pabora «/3ydeHue cCoOpToB KyJIbTYPHBIX PACTEHUI U MOPOJ AOMAIIHUX >KHBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTeHUI.

IKcKkypeuss «OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJIEKIIMM PACTEHUM M JKUBOTHBIX (HA CEJIEKUMOHHYIO CTAHIIMIO,
IUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JaOOPAaTOPUIO arpOyHHUBEPCUTETA WIIH
HAy4HOI'O LIEHTPA)».

Tema 16. buorexHoJiorus U CMHHTeTHYECKasi 0MOJIOTHA

OOBEKTbI, HCIHOJb3yeMble B OHWOTEXHOJIOTUH, — KJIETOYHbIE M TKAHEBbIE KYyJIbTYPbl, MHUKPOOPIAHU3MBI, HX
XapakTepucThka. TpaguuuoHHass OMOTEXHOJOTUA: XJIeOONeYeHHe, MOIyYeHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOJIEIHE.
MukpooOuonornyeckuii cuHTe3. OOBEKTHI MUKPOOHOJIOTMYECKUX TeXHOJOrui. [Ipon3BoAcTBO Oenka, aMUHOKHUCIOT WU
BUTaMHHOB.

Co31aHre TEXHOJIOTM M MHCTPYMEHTOB LIEJIEHAIPABICHHOTO U3MEHEHHSI U KOHCTPYMPOBAaHHUS F'€HOMOB C LEJIBIO
MOJIYYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPXkAIINX HE BCTPEYAIOUIUECS B IPUPOAEC OMOCUHTETUUECKUE MY TH.

Kinerounast unxeHepust. MeToapl KylbTyphl KJIETOK U TKaHEH pacTeHUH W KUBOTHBIX. KpnobOanku. Comarnueckas
ruOpuau3anmss M COMATUYECKUil sMOpuoreHe3. lMcmonb3oBaHuEe TraljlOMIOB B CEJIEKIUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOIUKIOHANbHBIX aHmumen 6 Meouyune. VICKyCCTBEHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIMA SAULEKIETOK W KIOHUPOBAHUE >KUBOTHBIX. METOX TpAaHCIUIAHTALMMU SAEpP KIETOK.
Texnonoz2uu 0300poeneHus, KyIbmusUpo8arHus U MUKPOKIOHATbHO20 PASMHONCEHUS CENbCKOXO3AUCTNGEHHBIX KYIbMYP.

XpoMocoMHas U reHHasi uHxkeHepus. VICKyCCTBEHHBIM CHHTE3 T'eéHa U KOHCTpyHpoBaHue pekomMOuHaHTHBIX JIHK.
Co30aHue mpanceeHnblx 0peanu3mos. JJOCTIKEHUS U IEPCIIEKTUBBI XPOMOCOMHON U TeHHON MHKEHEPUHU. DKOJIOTHUECKUE
U 3TUYECKUE TPOOJIeMbl FTEHHONW MHXKEHEPHH.

Menumuackue 6uorexHonoruu. [loctrenomuas mudposas meauimHa. [1IP-auarnoctuka. MetabomoMHBIN aHAN3,
TEHOLIEHTPUYECKUI aHAIN3 NPOTEOMA YEJIOBEKA ISl OLEHKH COCTOSIHUSL €ro 340pOBbs. VICHOJIB30BaHHME CTBOJIOBBIX
kieTtok. TapretHas Tepanust paka. 3D-OmoumkeHepuss s pa3padOTKU (PyHIaMEHTaIbHBIX OCHOB MEIULIMHCKUX



TEXHOJOTHM, CO3JaHMUsI KOMIUIEKCHBIX TKaHEH COUYeTaHHEeM TEXHOJOTHH TpEXMepHOro OMOMpUHTUHTA W ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3laHre BEKTOPHBIX BakKLUMH C LEIbI0 oOecredeHuss KOMOMHMpPOBAaHHOM 3aluThl OT Bo30Oyautenein OPBU,
YCTaHOBJIEHHE MOJIEKYJIIPHBIX MexaHu3MoB (yHkunonupoBanus PHK-cogepkammx BHpPYcOB, BBI3BIBAIOIIUX 0CO00
oracHble 3a00JIEBaHUS YEJIOBEKA U )KMBOTHBIX.

JleMoHCTpanun

Tabmumpt u  cxembl: «Vcrmonb3oBaHHE MHKPOOPTaHHU3MOB B TPOMBIIUIEHHOM TPOU3BOACTBe», «KierouHas
WHXXEHEPUS», «] €HHass HH)KEHEPUsD».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

JIkckypeusi «broTexHoorus — BaKHEHIIas MPOM3BOJAUTENbHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJOTMYECKOE
IIPOU3BOJICTBO)».



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA «BHOJIOTUS» HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYUYaIOIIMMHKCS MPOrpaMM CPEAHEro OOIIEro
oOpa30BaHusl: INYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMBbI IO OMOJIOTHU BBICJICHBI CIIEAYIONINE COCTABISIONINE:
OCO3HaHWE OOYYAIOIIMMUCS  POCCHUICKOM TpaKJAaHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K  CaMOpPa3BHUTHIO,
CaMOCTOATEILHOCTH M CaMOOIIPEACIICHUIO, Haauyue mMomueayuu K OOy4eHUIO OHUOJIOTUH, YeleHanpasienHHoe paseumie
BHYTPEHHUX YOEXKJICHUI JIMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH MW MUCTOPUYECKUX TPAAUIIMA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIUXCS PYKOBOJICTBOBATHCS B CBOEH JESATEIBHOCTU
LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPUCYIIMMH CUCTEME OMOJIOTMYECKOr0 OOpa3oBaHUs, HAIUYUE NPABOCO3HAMUS
HKOJIOTUYECKOMN KYJIBTYpPbI, CHOCOOHOCMU CMasums UEAN U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrPaMMBbI IO OMOJIOTUU JOCTUTAIOTCS B €AMHCTBE y4€OHOM M BOCIIUTATEIbHOM
JIESTEIPHOCTH B COOTBETCTBUHM C TPAJULMOHHBIMH POCCUMCKUMH COLMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPABWIAMH M HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHMS, CAMOBOCITUTAHUSA U CAMOPA3BUTHSI, Pa3BUTHUSI BHYTPEHHEW MO3ULHUH JIMYHOCTH, NATPUOTU3MA U YBAKECHUSA
K 3aKOHY U MPaBOMOPSIKY, YEJIOBEKY TPYyJa U CTApLIEMY MOKOJICHHIO, B3aUMHOI0 yBa)K€HHUs, O€pEKHOT0 OTHOLIEHUS K
KYJIbTYPHOMY HACJIEAUIO U TPaAULIASIM MHOIOHAalMOHAIBHOIO Hapoaa Poccuiickoit denepanuu, Ipupoae U OKPYKArOILIEH
cpexne.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS YUEOHOTO mpeameTa « bHoorusy TOKHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCTh
0oOydJarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMH, MO3WTHUBHBIX BHYTPEHHHUX YOEXKIECHHM, COOTBETCTBYIOIIUX TPATUIUOHHBIM IIEHHOCTSIM POCCUUCKOTO
oOIIeCTBa, pacIIMPEHUE KMU3HEHHOTO OIBITA M OIbITa JEITEILHOCTH B MPOIECCE pPeain3allid OCHOBHBIX HAIPaBJICHHM
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:



c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3ZHMIIMKA OOYYAIOIIETOCS KaK aKTHBHOTO W OTBETCTBEHHOI'O YJIEHA POCCHUUCKOTO
00111eCTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SI3aHHOCTEH, YBaXKEHUE 3aKOHA U MTPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JESITENIbHOCTU MPU CO3JAaHUU YYEOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX U
MO3HABATENIbHBIX 33/1a4, BBINOJIHEHUH OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO TTO3HUITHIO 110 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM KU3HHU B OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOMX JCUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBHS JIIOJICH C pa3HBIMU
yOEXKIEHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIUANIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOLIECCE COBMECTHOTO BBINMOJIHEHUS Y4Y€OHBIX, TO3HABAaTEIbHBIX H
HCCJIEIOBATENLCKUX 3a/1a4, YBXKHUTEIBHOIO OTHOIICHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYX ICHUU CHOPHBIX BOIIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON UJIEHTUYHOCTH, TATPUOTU3MA, YBAKEHUSI K CBOEMY HapoJly, YyBCTBa
OTBETCTBEHHOCTH mnepes PoanHoi, ropnoctu 3a ¢Boil Kpail, cBOt0 PoauHy, CBOH SI3BIK U KYJIbTYPY, IPOIIOE U HACTOSIIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIICHHE K MPUPOJAHOMY HACIEAUI0O W TMaMATHUKAM MPUPOIbI, NOCTWXKEeHUsIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIICHUBAThH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OWOJIOTHH, TOHUMAHUS 3HAYCHUS
OMOJIOTMU B MTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

ujelHast yoexx 1I€HHOCTh, TOTOBHOCTh K CITY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €0 CYAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHWBATh CUTYallMI0O M TPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPaJIbHO-
HPABCTBEHHbBIE HOPMBI U IICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAyIIEro;



OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POJMTEISAM, CO3JAHUI0 CEMbM HAa OCHOBE OCO3HAHHOI'O NMPHUHATHS LIEHHOCTEU
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaauUUsAMHU Hapo1oB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsl SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa,
OOIIECTBEHHBIX OTHOIIICHUH;

NOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUSA JKUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIDOKEHHIO B pa3HbIX BUIAX HCKYCCTBAa, CTPEMJIEHHE MPOSBIATH KAaueCTBA TBOPYECKOM
JUYHOCTH;

5) pu3nyeckoro BoCnMTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS H IMOLMOHAJIBLHOIO 0JIArOMOJIY YHs:

NOHMMaHHWE U pealu3alusi 3J0pOBOT0 U 0O€30MacHOro oOpa3a KU3HU (340pOBOE MHUTAaHUE, COOJIIOJECHUE
TUTUEHUYECKUX TIPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSATUU M OT/AbIXA, peryisipHas (unyeckass akTUBHOCTH),
OepeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTH TMpaBWUJ WHAMBUIAYAIBHOTO M KOJUJIEKTUBHOTO O€30MacHOr0 TOBEACHHUS B CHUTYallUSX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HAaHME MOCIEACTBUI U HENPUSTHS BPEIHBIX MPUBBIYEK (YIIOTPEeOIEHUS aIKOT 011, HAPKOTUKOB, KYpEHHS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTUBHOW JIEATEILHOCTH TEXHOJOTUYECKOW W COLMAIbHOM HAMpaBICHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATh, TUIAHUPOBATh U CAMOCTOSATENBHO BBIIIOJIHATh TAKYIO JEATEIIbHOCTD;

HMHTEpEC K pa3IndHbIM chepaM npodhecCuoOHAIBHON NeSITEIFHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP Oy myIieit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN BCEH JKU3HH;

7) 3K0JIOrH4€CKOro BOCIIMTAHUSA

HKOJIOTUYECKH 1EJIeCO00pa3HOE OTHOIICHHE K MPUPOIE KaK HICTOUHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJIOTMYECKOW KYJbTYpbl: MPUOOpPETEHUE OMbITA IJIAHUPOBAHMS MOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JJIsl OKPY KAIOLIEN CPeibl;

OCO3HaHME TI00aJTFHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIeM U TyTeH UX PEIICHNUS;



CIIOCOOHOCTh MCIOJIB30BaTh NMPUOOpETaeMble MPHU M3yUYE€HUU OMOJIOTUU 3HAHWS W YMEHHS MPH PELICHUHU MpoOseM,
CBSI3aHHBIX C PAIlMOHAIBHBIM MPUPOONOIb30BaHUEM (COOIOCHIE MPaBUJ MOBEJACHUS B MPHUPOJE, HANPABICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B IKOCHCTEMAX, OXpaHy BHUJIOB, 3KOCUCTEM, Onocdephl);

aKTUBHOE HENPUITUE [EUCTBUM, MPUHOCAIIUX BpPEd OKPYKAIOUIEH MPUPOAHOW CpeAe, YMEHUE MNPOTrHO3UPOBATH
HEOJIAronpUsITHbIE HKOJIOTMYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX JACHCTBUN U IPEIOTBpAIIATh UX;

HaJIMYHUE PAa3BUTOTO KOJOTMYECKOTO MBIIUICHHS, IKOJIOTMUYECKOW KYJIBTYpPBhI, ONbITA ACSITEIBHOCTU 3KOJOTHYECKOU
HaIpaBJIEHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCS WMMH B IO3HABATEIIbHOM, KOMMYHUKATHUBHOW W COLIMAIBHOM MPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM JEATEIBHOCTH IKOJIOIMYECKON HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMUPOBAHHOCTb MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U OOILIECTBEHHOM
MIPaKTUKH, OCHOBAHHOT'O Ha IUAJIOTe KYJIbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM W YHUTATEIbCKOM KYJIbTYpbl KaK CpEACTBAa B3aUMOJEHCTBUS MEXIY JIOJbMU U
MIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OMOJOTMM KaK HayKH, OCO3HaHUs €€ poyid B (POPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO MPEJACTABICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOIbI, YEJIOBEKa H
oOLIECTBa, B TO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U pelIeHUH Npo0OJieM COXPaHEHUs MPUPOJIHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTU OMOJOTMU Il COBPEMEHHOM LMBWIM3ALUU: 00ECIIEYeHUs] HOBOTO YPOBHS Pa3BUTHS
MEIMIMHBI, CO3JaHUE TEpPCHEKTUBHBIX OWOTEXHOJIOTUH, CIOCOOHBIX pellaTh pEecypcHble MPOOJIEMbl Pa3BUTHS
4eJI0BEYECTBA, MOMCKA MyTel BBIXOJa U3 II00AIBHBIX SKOJIOTMUYECKHUX MPOoOsieM U o0ecrieueHus mepexoia K yCTounBoMy
Pa3BUTHIO, PALIMOHATIBHOMY MCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (DOPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHWM B IEJSIX MOBBIIIEHUS OOLIEH KYyJIbTYpbl, €CTECTBEHHO-
HAy4YHOW TPAMOTHOCTH, KaK COCTABHOW YacTU (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydYaroOIMXCsa, (OPMUPYEMOU Tpu
U3Y4YeHUU OMOJIOTHY;

NOHMMAaHHE CYIIHOCTH METOJOB IO3HaHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh
NoJly4aeMble 3HAHUS JUIsl aHaiu3a U OOBSCHEHMS SIBJICHUN OKPYXAIOIIEro MHUpPa U MPOUCXOASIIMX B HEM M3MEHEHHH,
yMEHUE JieJlaTh 0OOCHOBAHHBIE 3aKJIIOYEHHUSI HA OCHOBE HAay4HbIX (PAKTOB M MMEIOUIMXCS JTAHHBIX C IIEJIbI0 MOJYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHMS JUIsl pElIeHUs MpoOJieM B pealbHbBIX
KU3HEHHBIX CUTYaIHsIX;

OCO3HAHME LEHHOCTU HAYYHOU JEeATE€IbHOCTH, T'OTOBHOCTh OCYIIECTBIIATh MNPOEKTHYIO U HCCIIEI0BATEIBCKYIO
JESATEIbHOCTh UHAUBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTB K HENPEPHIBHOMY O0OpPa30BaHUIO U caMOOOpa30BaHMIO, K aKTUBHOMY IOJyUYEHHUIO HOBBIX
3HAHMI 110 OMOJIOTUN B COOTBETCTBUU C )KM3HEHHBIMU IIOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbpIe pe3yabTaThl OCBOCHHS y4eOHOro mpenMera «buosorwms» BKIIOYAIOT: 3HAYAMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOICHAYYHbIE TMOHATHUSA,
OTpa)karolue 1EeJOCTHOCTh HAYYHOM KapTHUHBI MUpPA U CHENU(UKY METOJIOB MMO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHsI, SIBICHHE, MPOIECC, CUCTEMa, HAYYHBIN (aKT, MPUHITUII, THITIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, WCCIEeNOBaHUE, HAOIOICHNE, HW3MEPEHHE, JKCICPUMEHT W JApPYTHE);, YHHUBEPCAIbHbIE YYeOHBIC EHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHUKATHUBHBIE, pETyJsTHBHBIC), oOecreunBapmume (GopmupoBanue  GyHKIHOHATBHON
I'PaMOTHOCTH W COLMAJIBHON KOMIIETCHIIMM OOYYaroIIMXCsl; CIIOCOOHOCTh OOYYaromUXCs HCIOJIB30BaTh OCBOCHHBIC
MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEpPCalbHbIE Yy4eOHbIC EHCTBUS B TIO3HABATEIBHOW W
COLMAJIBHOM MTPAKTHUKE.

B pesynbpraTe u3yueHUss OHOJOTMM Ha YPOBHE CpEAHEro oOmiero ooOpa3oBaHusi y oOydaromierocss OyayT
chOpMHpPOBaHbI TO3HABATEIbHBIC YHHBEPCAIbHbIC Y4YEOHBIC ACHCTBUS, KOMMYHHKATHBHBIC YHHBEPCAJIbHBIE Y4EOHBIC
JIEUCTBUS, PETYISITUBHBIE YHUBEPCAIIbHbBIC YUECOHBIC IEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS IIPOTPaMMBI CPETHETO O0IIEero 00pa30BaHUs JOJDKHBI OTPAKATh:

OBjaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOATENFHO (POPMYJIMPOBATH U AKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



UCIIOJB30BaTh IMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBINUICHHUS (aHanu3a, CHUHTE3a, CpaBHEHWS,
Kkiaccuukanuu, 0000IIeHHS), PACKPHIBATh CMBICT OHMOJOTHYECKUX TOHSATHH (BBIICTATH WX XapaKTePHbBIE MPHU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU OHSATUSIMHU );

ONpeAcsATh 1N JACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JOCTHKEHHUS, COOTHOCUTH PE3YJbTAThI
JICSITEIbHOCTH C ITOCTaBJIICHHBIMU LICIISIMU;

WCITOJI30BATh OMOJIOTUYECKHE TTOHSATHS TSl O0OBSICHEHUS (DAKTOB W SIBJICHUH KUBOU MPUPO/IBI;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTHUBHbBIC, [0 AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHHS,

MIPUMEHSATh CXEMHO-MOJICIIBHBIE CPEJICTBA JJIA MPEACTABICHUS CYIIECTBECHHBIX CBSI3€M W OTHOIICHUN B M3y4aeMbIX
OMOJIOTHYECKUX OOBEKTaxX, a TakKe IPOTHUBOPEUYMM Pa3HOrO poja, BBIABICHHBIX B Pa3IMYHBIX HMH(POPMAITMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh IUIaH pPEIICHUS MPOOJIEMbI ¢ YU4ETOM aHajdu3a UMEIOIIUXCS MaTepUaIbHBIX U HEMaTepHUaIbHBIX
pECYpCOB;

BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OILICHUBATh COOTBETCTBUE PE3YJbTATOB LEJSIM, OILICHUBAaTh PHUCKHU
MOCJIEICTBUM ACITEIIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJIbHOTO W KOMOWHUPOBAHHOTO
B3aHMMOJICHCTBUS,

pa3BHUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KM3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbLCKHE eHCTBHS:

BJIaJICTh HABbIKAMHU Y4E€OHO-UCCIIEIOBATEIbCKOM U MPOEKTHOM JEATEeNbHOCTU, HABBIKAMH pa3pelieHus NpooseMm,
CIIOCOOHOCTBHIO M TOTOBHOCTBHIO K CaMOCTOSATEIIBHOMY IOMCKY METOJIOB PEIICHUS MPaKTHUYECKUX 3aj]lay, MPUMEHEHUIO
PAa3JIUYHBIX METOJIOB ITO3HAHUS;

WCMOJIB30BaTh PA3JIMYHbIE BHJABI JIEITEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUSA, €ro HHTEPIPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYaIIHsIX, B TOM YHCIIE TIPH CO3/IaHUN YI€OHBIX U COITUATBHBIX TIPOEKTOB;

dbopMUpOBATh HAYYHBIN TUIT MBIIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTUEH, KITFOUEBBIMU MOHITUSIMHA U METO/IaAMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aUul B 00pa30BaTEILHON AESITEILHOCTH U )KU3HEHHBIX CUTYaIIHSIX;



BBISIBJIATh IPUUMHHO-CIIE/ICTBEHHBIE CBSI3M M AKTYaJIM3UPOBATH 33]1a4y, BBIIBUTATh THIOTE3Y €€ PEIICHUs], HAXOIUTh
apryMEHTHI JUIsl 1I0KAa3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh MOJYYEHHBIE B XOJE€ PELICHUS 3a/Jauyd PE3yJIbTaTbl, KPUTHUYECKH OLICHHBATh UX JTOCTOBEPHOCTD,
IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYILECTBIATH IIeJICHANIPABICHHBIN MOUCK MEPEHOCA CPEJICTB U CIIOCOO0B ACUCTBUA B MPO(PECCHOHANBHYIO CPENy;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATEJIbHYIO U IPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JacTeil;

BBIIBUTaTh HOBBIE HJEU, MpearaTb OpPUTMHAJBHBIE MOAXOJbl M PEIICHUs, CTaBUTh NPOOJIEMbl W 3a/ayH,
JOMYCKaIoIe albTEPHATUBHBIC PEILICHHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIUYHBIX HCTOYHUKAX HH(POpMAIUMU (TEKCTE Y4YeOHOro MnocoOus, HAyYHO-TOMYJISIPHOU
auTepaType, OMOJIOTUYECKUX CIIOBapsAX U CHPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBATh
UHPOpMALIMIO PA3IUYHBIX BUAOB U (QOpPM MPEACTABICHUS, KPUTUYECKH OLIEHWBATh €€ JIOCTOBEPHOCTh M
HEMPOTUBOPEYUBOCTb;

dbopMyIHpOBaTh 3aPOChl U MPUMEHSATHh Pa3IMUHbIE METOJbl IIPU MOUCKE U O0TOOpe Ouosornyecko mHdopmaluuy,
HEO0OXOIMMOM JIJIs1 BHITIOTHEHUS YUEOHBIX 3a/a4;

prOoOpeTaTh OMBIT UCIIOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN, COBEPIIIEHCTBOBAThH KYJIBTYPY
aKTUBHOTO MCIIOJIb30BAaHUSI PA3JINYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BbIOMpATh ONTHUMANbHYIO (OpMY Mpe/icTaBiIeHUs OMosiornueckoil nHpopManuu (cxemsl, rpadukm,
JMarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KauyeCcTBE CpeACTBa Mpu paboTe ¢ OHOJOrMueckod HHpOpMauuen: MPUMEHSThH
XUMHUYECKHe, (PU3MUECKHUe U MaTeMaTUYeCKHUe 3HAKU U CUMBOJIbI, (POpMYJIbl, a00peBUaTypy, HOMEHKIATYPY, UCIIOIb30BaTh
U IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH;

BJIAJI€Th HABBIKAMHU PACMO3HABAHUS U 3aIIUThl HHGOpMALMKU, UHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaseHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) o6menmne:



OCYILECTBISATh KOMMYHHKAIIMM BO BceX cepax KHU3HU, aKTHBHO y4acTBOBAaTh B JHAJIOTE€ WM JTUCKYCCHH TIO
CYIIeCTBY OOCYyXKIaemMol TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CY)KJIEHUS OTHOCHTEIHHO BBIMOJIHEHUS
IpeajiaraeMoi 3a1a4, yYuThIBaTh HHTEPECHI U COTJIACOBAHHOCTH MO3UIUI APYTUX YYACTHUKOB JIUAJIOra WK IUCKYCCHH);

pacrno3HaBaThb HEBEpOAJbHBIE CpEICTBAa OOIIEHMS, IOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, IPEANOCHUIOK
BO3HUKHOBEHUS KOHQJIMKTHBIX CUTYallUi, yMETh CMAr4aTh KOH(QIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3IMYHBIMH CIIOCOOaMU OOLIEHUS W B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUS JPYTUX JOJEH, MPOSBIATH
YBOXXUTEIHbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM (opMme GOopMyTUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U HCIIOJIb30BATh MPEUMYIECTBA KOMAaHAHON U MHAMBUAYAJIbHON paOOTHI MPHU pElIEHUH OMOJIOTUYECKOM
po0emMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX (POPM B3aUMOJAEUCTBUS NPHU PEHICHUH YYEOHOU
3a/1aui;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUMN C yUETOM OOIIMX UHTEPECOB U BOZMOKHOCTEH Ka)/10T0 4jieHa
KOJUJIEKTUBA;

NPUHUMATh LEJIM COBMECTHOM NIeATEIbHOCTH, OPraHW30BbIBATh U KOOPJIUHUPOBATH NEUCTBHS MO €€ JOCTHKEHHIO:
COCTABJISITh TUIAH JIEUCTBHM, paclpenesiaTh pojid ¢ YYETOM MHEHMH YYaCTHMKOB, OOCYXJaTh pe3yJbTaThl COBMECTHOMU
paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJaJa M KaXJIOr0 y4YacTHHKA KOMAaHIbl B OOIIMH pe3yapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

npeajiaraTb HOBbIE MTPOEKTHI, OLIEHUBAThH UAEH C MO3UIIMH HOBU3HBI, OPUTUHAIILHOCTH, MPAKTHYECKOW 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETHMYECKOE IMOBEJAECHUE B PA3IMYHBIX CHUTYalMsIX, MPOSIBISATH TBOPUYECTBO U
BOOOpaKeHHUE, OBITh HHUITUATHBHBIM.

OBiaieHHe YHUBEPCAJbLHBIMHU PEryIsiTUBHBIMM 1eHCTBUSIMU:

1) camoopraHu3anusi:

UCITIOJIb30BaTh OMOJOTMYECKHUE 3HAHUS AJI BBISBICHUS MPOOJIEM U UX PELICHUS B dKU3HEHHBIX U YUEOHBIX CUTYaLIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKHM B CBOMX JIEUCTBUSIX U MOCTYIKaX 1O
OTHOULIEHUIO K KUBOW MTPUPOLE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOLIUX;



CaMOCTOSTEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO JACATEIHHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTh U (hOPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4l B 00PA30BaTEIbHOMN JACATEILHOCTU U KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSATENILHO COCTaBIIATh IUIAH PEIICHHWS MPOOJIEMBI C YYETOM HMMEIONIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEATIOUYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JienaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crioco0CTBOBAaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW AIPYIUIMH B pPa3HbIX 00JACTSIX 3HAHHM, MOCTOSHHO
MIOBBIIIATH CBOM 00pa30BaTENIbHBIA U KYJbTYPHBIN YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JIEATECIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
LM,

BJIaJICTh HaBBIKAMH I103HABATCIBHOW pedIeKCHM KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJHTATOB M OCHOBAHMM, MCIOJIB30BaTh NPUEMBI pedIICKCUU IJis1 OILIEHKH CUTyalluHd, BHIOOpAa BEPHOTO
pelieHus;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS TI0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX MPU aHATIU3E PE3YIbTATOB AEATCIHLHOCTH;

3) npuHsTHE Ce0sl U APYIrUX:

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHAJIU3€ Pe3yJIbTaTOB JACATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JPYTOr0 YeJIOBEKA.



INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOCHMS cojepxkaHusi ydeOHoro mnpenmera «buosorus» Ha yriayOiaéHHOM YypoBHE
OpUEHTUPOBaHbI Ha olecrieyeHue NpoduibHOro oOydyeHus: oOydaromuxcs ouosorud. OHU BKIIOYAIOT: crelupuyecKre
JUTs1 OMOJIOTUY HAy4YHBIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUIA 110 OCBOCHHIO, HHTEPIIPETALIMU U IPE0Opa30BaHUIO 3HAHUM,
BU/JIbI JIESATEIBHOCTU O MOJYYEHUIO HOBBIX 3HAHUW U UX NPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TaKXKE€ B PEATbHBIX
KU3HEHHBIX cUTyauusax. [IpenMeTHble pe3ybTaThl NPEICTAaBIEHBI 110 TOaM U3YUYEHUS.

[TpenmMeTHBIE pe3yapTaThl OCBOEHUS yueOHOro npenmMera «buonorus» B 10 knacce n0MKHbBI OTPaXKaTh:

C()OPMUPOBAHHOCTh 3HAHUW O MECT€ M POJM OHMOJOTMH B CHCTEME €CTECTBEHHBIX HayK, B (OpPMHUpPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, B TO3HAHMM 3aKOHOB NPHUPOABI M pEUIEHUU MpoOJIEM pPaIMOHAIBHOIO
IPUPOAOTIOIB30BAHUS, O BKIIAJIE POCCUMUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE OMOJIOTHH;

BJIQJICHUE CUCTEMOUN OMOJOTMYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJAraloMe OMOJIOrMYeCKUe TEPMUHBI U
NOHATUA  (KU3Hb, KJIETKA, OpraHu3M, MeTa0OJu3M, TOMEOCTa3, CaMOpEryjsilus, CaMOBOCIPOU3BEJIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M pa3BUTHE), Ouosormyeckue Teopuu (xinerouynass teopuss T. IlIBanna, M.
[nefinena, P. BupxoBa, XxpoMocoMHas Teopusi HacieacTBeHHocTd T. Moprana), yuenus (H. U. BaBunoBa — o nenrpax
MHOT000pa3usi M MPOUCXOXKACHUS KYJIbTYPHBIX PAcCTEHHUI), 3aKOHBI (€IMHOO0Opa3vs MOTOMKOB MEPBOTO MOKOJCHUS,
pacIIEeIUIEHNs], YUCTOTHl TAMET, HE3aBUCUMOIO HacienoBaHus ['. MeHpens, rOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOMN
u3meHunBoctu H. Y. BaBuiioa), npuHIMMIBI (KOMITJIEMEHTAPHOCTH);

BJIa/ICHNE OCHOBHBIMH METOJaMH HAy4YHOr'O IO3HAHUS, UCIOJB3YEMBIX B OMOJIOTMYECKUX HMCCIEAOBAHUAX >KHUBBIX
00BbEKTOB (OMHUCaHue, U3MEpPEHNE, HaOII0ICHUE, SKCIIEPUMEHT);

YMEHUE BBIACIATh CYUIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT M DYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hciie OakTepuil, rpuOOB, pacTEHU, )KUBOTHBIX U YEJIOBEKa, CTPOCHHSI OPraHOB U
CUCTEM OpraHOB pACTEHUM, >KMBOTHBIX, YEJIOBEKAa, MPOLECCOB >KU3HEAECATEIBHOCTH, IPOTEKAIOIIUX B OpraHU3Max
pacTeHui, KMBOTHBIX U YeJIOBEKa, OMOJIOTMYECKUX MPOLECCOB: 0OMeHa BellecTB (MeTabo0Iu3M), PEBPAIICHHUS YHEPTUH,
OpoxeHusi, aBTOTPO(PHOrO U TEeTepOTPO(HOr0 THUMOB NHUTAHUS, (POTOCHMHTE3a M XEMOCHUHTE3a, MUTO3a, Meho3a,
rameToreHesa, SMOpUOreHe3a, MOCTAIMOPUOHATBHOTO Pa3BUTHUS, PA3MHOKEHUS, UHAUBUAYAIBLHOTO Pa3BUTHS OpraHU3Ma
(oHTOrEHe3a), B3aUMOJICHCTBUS T€HOB, IeTEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;



YMEHHE yCTaHABIMBATh B3aUMOCBSI3U MEXIY OPraHOMIAMH KIETKA M UX (PYHKUHUSAMU, CTPOCHHEM KJIETOK Pa3HBIX
TKaHeH U ux QyHKIUAMU, MKy OpraHaMu U CHCTEMaMHU OPTaHOB Y PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA M UX (YHKIIUSIMH,
MEXIy CHCTEMaMU OpraHoB M UX (QYHKIUSAMH, MEXKAY 3TanmaMd OOMEHa BEIEeCTB, dTalaMd KJIETOYHOTO IHKIAa |
KU3HEHHBIX 1MKIOB OPraHU3MOB, A3TallaMd 3MOpPUOHAIBHOTO DPA3BUTHS, TEHOTUIIOM U (EHOTHIOM, (PEHOTHIIOM H
dhakTopamMu cpeibl OOUTaHUS;

YMEHUE BBISBISATH OTJIMYUTEIbHBIE TPU3HAKH )KMBBIX CUCTEM, B TOM YHCJIE PACTEHUI, ’)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIME aPTyMEHTHI, OHMOJOTHYECKYI0 TEPMHUHOJOTHUI0O W CHUMBOJHKY JJIs
JI0Ka3aTEIbCTBA POJCTBA OPraHU3MOB PA3HbIX CUCTEMATHYECKUX TPYIIIL;

YMEHHME pelaTh OHOJIOTMYECKHE 3a7aud, BbBIABIATH MPUUYUHHO-CICJCTBEHHBIE CBSI3U MEXAY HCCIENyeMbIMU
OMOJIOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMU, J€JIaTh BHIBOJIBI M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBINOIHATh JTAOOPATOPHBIE U NPAKTUYECKHE padOThI, COOMIOAATH MMpaBuia MpU padoTe C y4eOHBIM U
71a00paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bI, TPOBEPATHh UX IKCIIEPUMEHTAIBHBIMU CPEICTBaAMU, (POPMYIUPYS 1I€JIb UCCIIEI0OBAHUS,
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTAThI U JIeTIaTh BBIBOJIBI;

YMEHHUE y4acTBOBAaTh B y4€OHO-UCCIIENOBATEIbCKONW paboTe M0 OMOJIOTHH, SKOJOTUU U MEIUILIMHE, MPOBOJAUMON Ha
0a3e IIKOJBHBIX HAay4HbIX OOIIECTB, M MNYOJIMYHO TMPEACTABIATh IMOJTYYEHHBIE pE3yJbTaThl Ha YYEHHUYECKHX
KOH(epeHUusIX;

YMEHHME OLICHUBATh ATHUYECKHUE AaCHEeKThl COBPEMEHHBIX MCCIEAOBAaHUNH B 00JacTH OHOJOTUM U MEIAUIIMHBI
(KIIOHUpOBaHUE, MCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HANpaBICHHOE HM3MEHEHHWE TIE€HOMAa U CO3/IaHuE TPaHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BBIOOp Oyaymiell npodecCHOHAIBHOM ACATETLHOCTH B 00JIaCTH OMOJIOTHH,
MEAMIIMHBI, OUOTEXHOJOTUH, BETEPUHAPUHU, CEIBCKOTO XO3SMMCTBA, MHUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENILHBIN WHTEPEC, HAMPAaBICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOUIEH MPOQECCHH W MPOJOJDKEHUE
OMOJIOTHYECKOT0 00pa30BaHMS B OPraHU3AIUSX CPEIHETO MPOGECCUOHATFHOTO U BBICIIIET0 00pa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

€ YKa3aHHEM KOJIHYeCTBA aKaJleMUYeCKHX YaCO0B, OTBOJAMMBbIX HA OCBOCHHE KAKA0H TeMbl y4eOHOI0 NpeaMeTa,
y4eOHOro Kypca (B TOM 4HCJie BHEYPOUHOH /1€ TEJIbHOCTH), y4€0HOT0 MOIYJIsl, H BO3MOKHOCTb UCII0JIb30BAHUSA 110
3TOI TeMe JIeKTPOHHBIX (I (POBLIX) 00pa30BaTEJIbHBIX PECYPCOB

10 KUIIACC
KoanuectBo yacos
Ne HaumenoBaHue pa3jiejioB 1 JuiekTpoHHbIE (LU POBbIE)
KouTtpoabHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
buonorns kak Hayka 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
’KuBbie CUCTEMEBI U UX 5 bubmuorexa [JOK
U3y4YeHUE https://m.edsoo.ru/7f41c292
bu6anoreka LIOK
ErOOMs KIeTKI ) 05 https://m.edsoo.ru/7f4_1c292
https://resh.edu.ru/subject/lesson/5383/sta
rt/153371/
XuMuyeckasi opranu3arus 10 1 bubmuoreka [JOK
KJIETKH https://m.edsoo.ru/7f41c292
Ctpoenue u GyHKIMH KIETKH 8 2 Bubmmorexa HOK
https://m.edsoo.ru/7f41¢c292
OOMeH BelecTB U
HpeBpameIIJ{lHe SHEpPTUU B 9 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
KIIETKE
Hacnencreennas 9 05 https://resh.edu.ru/subject/lesson/5352/sta

uHpOpMaLKS U peau3aus

rt/295780/




€€ B KJIIETKE

3 Ksie A 6 1 bu6nmoreka [IOK
W3HEHHBIN 11 TKH
H 5 https://m.edsoo.ru/7f41¢c292
9 Crpoenue u GyHKIHA 17 15
OpraHU3MOB
10 Pa3mHoxkeHue u pazputue 8 15 Bu6muotexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
11 FZZIegH:a ; Hag:(a © ’ 05 bubnuoreka [{OK
H TBEHHOCTH U .
HeR https://m.edsoo.ru/7f41c292
W3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTHU 10 1 bubanorexa [JOK
HACJIEACTBEHHOCTH https://m.edsoo.ru/7f41¢c292
13 3aKOHOMEPHOCTH 6 1 bubmmoreka [JOK
U3MEHYHUBOCTH https://m.edsoo.ru/7f41¢c292
bubmmoteka IIOK
https://m.edsoo.ru/7f41¢c292
14 r . .
cHeTHRa qeroBera 3 05 https://resh.edu.ru/subject/lesson/3653/sta
rt/47180/
bubnmnorexa LIOK
15 4 1
Ceneiuis OpramsMon https://m.edsoo.ru/7f41¢c292
16 buorexHonorusa u 4 bubnmnorexa [IOK
CUHTETHYECKass OMOJIOTHUs https://m.edsoo.ru/7f41¢c292
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 102 13

[10 ITIPOT'PAMME




HNOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos 1 DJIeKTPOHHbIE
ara
Ne KonTpounb IIpakTnyec uugposbie
Tema ypoka Bce H3y4eH
n/n HbIe KHe st o0pa3zoBaTe/ibHbI
ro padoTbI padoTbI e pecypchl
buonorus kak bu6nmoreka [IOK
KOMIIJICKCHAs HayKa u 1 02.09 https://m.edsoo.ru
KaK 4aCTh COBPEMEHHOTO ' /8636122
obrecrsa https://m.edsoo.ru
JKuBbIe CHCTEMBI M UX /863e632a
. 1 03.09
CBOWCTBA https://resh.edu.ru
YpoBHEBasi OpraHu3aList 1 03.09 /subject/lesson/38
Uctopus oTKpBITHS U bubmmoreka [JOK
U3YYCHUS KIICTKH. 1 09.09 https://m.edsoo.ru
Knerounas reopus /863€6e88
Metoasl MONEKYIJISIPHON bubmuorteka [IOK
U KJICTOYHON OMOJIOTHH. https://m.edsoo.ru
[TpakTudeckas pabota [863e6122
Nol «I3VHeHIe METONOR https://m.edsoo.ru
oy ; A /86366564
KIJIETOYHOU OMOTIOTUI 1 0.5 10.09
(xpomarorpadus,
aneKTpodopes,
nuddepeHnmranibHoe
HeHTpuyrupoBaHue,
[TLIP)»
XHUMHUYECKUM COCTaB bubnmnorexa LIOK
1 10.09
KJICTKH https://m.edsoo.ru
M /863e674e
HHEpabHbIE BEIIECTBA . 16.00 https://resh.edu.ru
g“e“‘“’ X ' /subject/lesson/53
Honorireckai pots 97/start/283870/
OpraHuyeckue BelecTBa but6mmorekxa [IOK
KJIETKU — OEJIKH. https://m.edsoo.ru
JlaGopaTtopHnas pabota 1 05 17.09 /863e6b72
Nel «O6HapyxeHHe https://resh.edu.ru
OCIIKOB C IIOMOIIIBIO /subject/lesson/38
Ka4eCTBEHHBIX PCAKIIHIi» 40/start/163096/
CaoiicTBa
’ 1 17.09
KJaccuuKkanus u bubnuorexa [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

¢byHkunu 6en1KoB

https://m.edsoo.ru

/863e6b72
Oprannueckue BeniecTna bubnmoreka [JOK
10 23.09
KJICTKU — YTJICBOBI https://m.edsoo.ru
/863e6870
https://lesson.edu.
ru/lesson/7248ccf
d-3595-44e2-
9ead-
1 Opranuyeckue BelecTBa 24,09
KJIETKHA — JIAIIAIbI al5ec719c673
https://resh.edu.ru
/subject/lesson/53
97/start/283870/
HykienHoBbIE KHCTOTHI.
JIHK u PHK.
JlaGopaTtopHnast pabota
12 Neo2 «MccnenoBanue 05 24,09
HYKJICMHOBBIX KHCJIOT,
BBIJICTICHHBIX U3 KJIETOK
PA3THYHBIX bubmmoreka IIOK
OpTaHH3MOB https://m.edsoo.ru
/863e6d5c
CrtpoeHue u pyHKIMH
ATO. ne
13 " Heiﬁ}; ndpoctarsr 30.09 https://resh.edu.ru
- P /subject/lesson/38
(HT®)
40/start/163096/
CexBennpoBanue [JHK.
14 MeTo1pI TEHOMUKH, 01.10
TPAHCKPHUIITOMHKH,
MIPOTEOMUKHU
15 Meroas! CTpYKTYpPHOM 01.10
Oouosioruun
TUmBI KIETOK. https://resh.edu.ru
16 [IpokapuoTrueckas 07.10 /subject/lesson/53
KIIETKa 83/start/153371/
bubnunorexka LIOK
Crpoenue https://m.edsoo.ru
IYKapUOTHYECKON /863e6ff0
17 kietku. [Ipakruaeckas 05 08.10 https://m.edsoo.ru
Ne2 pabora «/3y4yenue /863e716¢C

CBOMCTB KJIETOYHOU
MeMOpaHbD»

https://resh.edu.ru
/subject/lesson/38




47/start/8616/

18 IToBepXHOCTHBIN 08.10
anmapar KJIETKH
OnxnomeMOpaHHbBIS
OpraHOUJIbI KJIETKH.
[TpakTrueckas pabota
19 Ne3 «M3yuenue 0.5 14.10 bubmuorexa [JOK
JIBUKEHUS [IUTOILIA3MBI https://m.edsoo.ru
B PAaCTUTEIBHBIX /863e6ff0
KJICTKAX) https://m.edsoo.ru
[TosryaBTOHOMHBIE /863e716¢
OpraHOM/IbI KJIECTKH: https://resh.edu.ru
MUTOXOH/IPHH, /subject/lesson/38
TIIACTHIBL. 47/start/8616/
20 JlaboparopHas paboTa 0.5 15.10
Ne3 «MccnenoBanue
1a3MOJIU3a U
JETUIa3MOJIn3a B
PaCTUTEIBHBIX KIETKaX»
Hemem0OpanHbie bubmmnoreka HOK
21 15.10
OpraHOU/IbI KJICTKU https://m.edsoo.ru
/863e6ff0
https://m.edsoo.ru
/863e716¢
29 Crpoenue u GyHKIUH 2110
AApa https://resh.edu.ru
/subject/lesson/38
47/start/8616/
CpaBHuTenbHas
XapaKTePUCTHKA KICTOK
DYKapHOT.
H}; 6§paTOpHa$I paGora https_:// resh.edu.ru
23 Ned (syuene 0.5 22.10 /subject/lesson/38
- 47/start/8616/
CTPOEHUS KIETOK
Pa3TUYHBIX
OpPTaHU3MOBY
Accumunsamnusa u bubnunorexa LIOK
JTUCCUMUIISIINS — JIBE https://m.edsoo.ru
CTOPOHBI METa00JIN3Ma. /863e766¢C
24 Tumsr oOMeHa BeIecTs. 22.10

JlaGopaTtopHnas pabota
NoS «3yuenne
KATAJIMTUYECKON

https://resh.edu.ru
/subject/lesson/39
17/start/46777/




AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuITa3bl
WM KaTaasbl)»

25

DepMEeHTaTUBHBIN
XapakTep peaKuuit
KJIETOYHOTO
MeTabonu3ma.
JlaGopaTtopHnas pabota
No6 «3yuenue
(hepMEeHTaTHBHOTO
paciierieHus
NEePOKCHIa BOJOPO/A B
PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX)

0.5

05.11

26

27

benku-akTuBaTOpPHI N
OeTKU-UHTHOUTOPBI

ABTOTpOQHBIN THIT
oOMeHa BellecTB

05.11

11.11

28

29

30

dorocunres

XeMOCHHTE3.
JlaGoparopHas paboTa
No7 «CpaBHenue
npoueccoB (pOTOCHHTE3A
U XEMOCHHTE3a»

AHaspoOHbIe
OopraHu3Mbl. Bussr
OpOXKeHUS.
JlaGopaTtopHnast pabota
No8 «CpaBHeHue
MIPOIIECCOB OPOKEHUS U
JIBIXAHUS

0.5

12.11

12.11

18.11

31

32

AspOoOHBIE OPraHU3MBI.
OTansl YHEPTeTUYECKOTO
oOMeHa

DHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoTOHHON AT®-
CUHTA3bI

19.11

19.11

33

Peakuuu marpruyHoro
CUHTE3a

25.11

34

Tpanckpunuus —

26.11

bu6nmoreka [IOK
https://m.edsoo.ru
/863e766¢

https://resh.edu.ru
/subject/lesson/39
17/start/46777/

bubnunorexka LIOK
https://m.edsoo.ru
/863e7c98
https://resh.edu.ru
/subject/lesson/39
17/start/46777/

but6mmorexa [IOK
https://m.edsoo.ru
/863e7aae

bubnunoreka LIOK
https://m.edsoo.ru
/863e796e

https://resh.edu.ru
/subject/lesson/53




MaTpuuHblid cuHTe3 PHK

52/start/295780/

35 Tpancismus u e€ sTambl 26.11
Komuposae https_://resh.edu.ru
36 aMUHOKUCIIOT. Poub 02.12 /3 S;/Z{ Z:://lgsgfgé ?9
pubOCOM B OMOCHHTE3E
Oenka
37 Opranu3zanus reHoma y 03.12
MPOKAPUOT U IYKAPUOT
MonexyinspHbie
38 MEXaHU3MBI YKCIIPECCHU 03.12
TCHOB Y 3YKapHOT
Bupycsr —
HEKJIETOYHbIE ()OPMBI
JKM3HHU U 00JIUTaTHBIC bubnunoreka LIOK
39 Hapa3uThL. 0.5 09.12 https://m.edsoo.ru
[IpakTudeckas padora /863e7540
Ne4 «Cosnanne Moznenu https://resh.edu.ru
BUpYyCa» /subject/lesson/39
BupycHbie 3a00neBanus 39/start/105165/
40 YeJI0BeKa, )KUBOTHBIX, 10.12
pacteHui
HanorexHonoruu B httpS_:/erSh'edu'ru
41 GHONOLHH 1 METHIIHE 10.12 /subject/lesson/39
39/start/105165/
42 JKU3HeHHBIN UK 16.12
KJIETKU bubmmoteka IIOK
43 Marpu4Hblii CHHTE3 1712 https://m.edsoo.ru
JIHK /863e7dc4
XPpOMOCOMBI.
Jla6oparopuas pabota https://resh.edu.ru
44 Ne9 «M3yuenue 0.5 17.12 /subject/lesson/39
XPOMOCOM Ha TOTOBBIX 27/start/105895/
MUKpOTIperapaTax»
45 Jlenenue KIeTKku — 9312
MHUTO3
Turbl KIETOK. bubnuotexa [JOK
Kapuokunes u https://m.edsoo.ru
IIUTOKUHE3. /863e7dc4
46 JlaboparopHas paboTa 0.5 24.12

Nel0 «HaOnroneuue
MHTO3a B KJIIETKAX
KOHYHMKA KOpEIIKa JIyKa

https://resh.edu.ru
/subject/lesson/39
27/start/105895/




(Ha TOTOBBIX
24.12muKpornpenapaTax)
»

Peryisinus »KM3HEHHOTO

a7 13.01
[IUKJIA KIETOK
48 Opranu3Mm Kak eTuHOe 14.01
1eInoe
TkaHu pacTeHuUil.
JlaGopaTtopHnas pabota
49 . 0.5 14.01
Nell «M3yuyenue TkaHeu
. https://resh.edu.ru
pacTeHHi» i
/subject/lesson/10
TkaHu KUBOTHBIX U
06/
4eJI0BeKa.
50 JJ\}.al620pa;;opHa;I pabora ) 0.5 20.01 https://resh.edu.ru
o (iByHctme Tianen /subject/lesson/24
YKHUBOTHBIX» 59/main/
Opraunbl. Cuctemsl
opranoB. JlaboparopHas
51 pabota Nel3 «M3yuenue 0.5 21.01
OpraHoOB I[BETKOBOT'O
pacTeHus»

52 Omnopa Tena opraHu3MoB 21.01 https://resh.edu.ru
- 2701 /subject/lesson/24
JIBuKeHne OpraHu3MOB : 87/main/

54 IIutanue opranu3mMon 28.01
[TuTaHue MO3BOHOYHBIX https://resh.edu.ru
/subject/lesson/24
55 JKUBOTHBIX. 28.01 ]
[MumeBapurenbHast 93/start/
CUCTEMa YeJIOBEeKa
56 JIpIxaHue OpraHu3MOoB 03.02 https://resh.edu.ru
JIpIXaH¥E MO3BOHOYHBIX /subject/lesson/22
57 04.02
JKUBOTHBIX M YEJIOBEKa 18/start/
58 TpaHcopt BelEeCTB y 04.02
OpraHU3MOB https://resh.edu.ru
KpoBenocHas cucrema /subject/lesson/24
59 MO3BOHOYHBIX 10.02 89/start/
JKUBOTHBIX U YEIIOBEKA
BEImeneHIe https://resh.edu.ru
60 o FEHHSMOBY 11.02 /subject/lesson/22
P 17/start/
61 3amura y Opranu3MoB 11.02 https://resh.edu.ru




HNmMmmyHHas cucrema

/subject/lesson/15

62 JeroBeKa 17.02 80/start/
Paznpaxxumocts u https://resh.edu.ru
63 peryssus y 18.02 /subject/lesson/24
OpPraHUu3MOB 57/start/
['ymopanbHast peryJasiust https://resh.edu.ru
64 U SHIOKPHHHAS CHCTEMA 18.02 /subject/lesson/24
JKUBOTHBIX U Y€JIOBEKa 58/main/
65 DopMBbI pa3MHOKEHUS 2402 bubmuorexa [JOK
OpraHu3MOB https://m.edsoo.ru
/863e81b6
https://m.edsoo.ru
/863e831e
66 [TooBoe pa3MHOKEHHE 25.02 https://resh.edu.ru
/subject/lesson/53
59/start/270999/
bubnuoreka [{OK
https://m.edsoo.ru
. /863e7f4a
o7 Meiios 2502 https://resh.edu.ru
/subject/lesson/39
27/start/105895/
l'amerorenes.
O6pazoBanue u
Pa3BHUTHE TTOJIOBBIX BuGmorexa [IOK
68 icerok. JlaboparopHas 0.5 03.03 https://m.edsoo.ru
pabota Nel4 «M3yuyeHue 1863681h6
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»
NuausunyansHoe
69 pa3BUTHE OPTaHU3MOB — 04.03
OHTOTEHE3
3akJiaJika OpraHoB 1 Butmorexa LIOK
70 :;2;1;2:3 3apOJIBIIIEBBIX 04.03 htps://m.eds00.u
/863e8436
Pocr n passuTHe https://resh.edu.ru
KUBOTHBIX. /subject/lesson/56
Jlabopatopnas padota 30/start/132920/
71 Nel5 «BoisiBnenue 0.5 10.03

MPU3HAKOB CXOJICTBA
3apoblIeh
IIO3BOHOYHBIX




KHUBOTHBIX)»

72

Pa3mHoxenue u
pa3BUTHE PACTCHUM.
JlaboparopHuas pabota
Nel6 «Ctpoenue
OpraHOB Pa3MHOKEHUS
BBICILIUX PACTCHHID»

0.5

11.03

73

74

Hcropus ctaHoBIIeHHS U

pa3BUTHS TEHETUKU KaK
HAyKH

OCHOBHBIC TIOHSATHS U
CHUMBOJIBI T€HETHKH.
JlaGopaTtopHnast pabora
Nel7 «/Ipozodma kak
00BEKT FT€HETHYCCKHUX
HCCIICIOBAHUID)

0.5

11.03

17.03

bubnuoreka [{OK
https://m.edsoo.ru
/863e86f2

75

76

77

78

3aKOHOMEPHOCTH
HaCJICTOBAHHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpEIIUBaHHUE.
[TpakTudeckas pabota
Ne5 "HN3yuenune
pe3ynbTaToOB
MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y
Jpo30¢uiIh"

[MuTonornueckune
OCHOBBI
MOHOTHOPHUIHOTO
CKPEIIBAHHS

AHanu3upyrolee
CKpELIUBaHUE.
Henonnoe
JIOMUHUPOBaHUE

Jurubpunxoe
CKpeIBaHHE.
[IpakTuyeckas pabora
Ne6 «M3yuenune
pe3yabTaToB
JTUTHOPUTHOTO
CKpPEIIMBaHUA y
JPO30(UITBDY

0.5

0.5

18.03

18.03

24.03

25.03

bubmmoteka IIOK
https://m.edsoo.ru
/8638878
https://resh.edu.ru
/subject/lesson/53
86/start/301065/

bubnunoreka LIOK
https://m.edsoo.ru
/863e89a4
https://resh.edu.ru
/subject/lesson/47
25/start/107947/




Ilutonoruueckue

79 OCHOBBI JTUTHOPHTHOTO 25.03
CKpEIIMBaHUS
CleruieHHOe bubnuorexa [{OK
80 HacJeJOBaHHE 07.04 https://m.edsoo.ru
NPU3HAKOB /863e8c60
https://resh.edu.ru
81 Xpomocomnas Teopus 08.04 /subject/lesson/47
HACJIEICTBEHHOCTHU 55/start/1188 28/
82 I'eneTuka mmoia 08.04 bubnunorexa LIOK
https://m.edsoo.ru
/863e89a4
83 ['eHOTHN KaK IeIOCTHAS 14.04 https://resh.edu.ru
cuetema /subject/lesson/47
25/start/107947/
I'eneTnyeckuii KOHTPOJIb
84 pa3BUTHS PaCTCHUM, 15.04
JKUBOTHBIX U YEIIOBEKa
H3meHunBOCTH
85 pU3HAKOB. Busl 15.04
U3MEHUYUBOCTH
86 MoaudukarmonHas 21.04
I/ISMCH‘II/IBOCTBV BuGmorexa [IOK
Bapuanuonubiii pia u https://m.edsoo.ru
BapHallMOHHAs KpUBasl. /863e8efe
JIabopatopHas paborta https://resh.edu.ru
Nel8 «MccnenoBanue /subject/lesson/53
g7 | 3AKOHOMEPHOCTEH 05 2204 87/start/17435/
MO (UKAITMOHHON
U3MCHYUBOCTH.
[TocTpoenue
BapHAIIOHHOTO Psla U
BAapUALMOHHON KPUBOI»
I'enoTunuueckas
38 U3MEHUYUBOCTb. 2204
KomOunaruBHas
HEMCHUHBOCTE bubmmoreka [JOK
https://m.edsoo.ru
Myrauponsas /863e8efe
HSMEHHIHBOCTD. https://resh.edu.ru
89 Hpairitieckas padora 0.5 28.04 /subject/lesson/53
Ne7 «Myrawmit y 87/start/17435/

Ipo30(UIIbl (Ha TOTOBBIX
MHUKpOIpenapaTax)»




3aKOHOMEPHOCTH

90 MYTaI[HOHHOTO 29 04
mporiiecca. DIMUTeHeTHKA
1 SIIUTCHOMHKA
I'eneruka yenoBeka.
01 [IpakTuyeckas pabora 05 2904
Ne® «CocrapieHue u
aHaJIM3 POJIOCIIOBHOM Bubnnorexa [JOK
MeTOsb! MOIHHCKOI https://m.edsoo.ru
92 N 05.05 /863e8d78
https://resh.edu.ru
SHA9EHAE METHIHHCKOH /subject/lesson/36
TCHETHKH B 53/start/47180/
93 MIPEIOTBPALICHUH H 06.05
JICYCHUH TeHETHYCCKHUX
3a00JICBaHUM YEIIOBEKA
OCHOBHBIE TIOHATHS
CEJICKIIUH.
JlaGopaTtopHnast pabota
94 Nel9 «M3ydenue copToB 0.5 06.05 Bubnuorexa LIOK
KYJbTYPHBIX PACTEHUU U https://m,edsoo,ru
TIOPO/T TOMAITHUX /8639214
JKHBOTHBIX» https://resh.edu.ru
MeToab! CEeNEKIIMOHHOMN /subject/lesson/38
pabotsl. JlabopaTopHas 61/start/295751/
95 pabota Ne2( «3yuenue 0.5 12.05
METOJIOB CEJIEKIIUI
pacTeHun»
JlocTrKeHus CeNIeKIur bubmmorexa [OK
pacTeHHi ¥ KUBOTHBIX. ;18tt6r;S://m.edSOO.ru
96 [TpakTuueckas padota 13.05 e9214
Ne9 I Tpupiska https_://resh.edu u
. /subject/lesson/38
PacTeHI» 61/start/295751/
CoxpaHeHue, U3y4eHHe
97 1 UCTIOJIb30BaHHE 13.05
TEHETUUYECKUX PECYpPCOB
buorexHoorns kak
HayKa U OTpacib
MIPOM3BO/ICTBA.
98 [TpakTuueckas pabota 0.5 19.05 bubnuorexa [JOK
Nel0 «M3yuenne https://m.edsoo.ru
00BEKTOB /8639336

OUOTEXHOIOT MU




OcHOBHBIE HaNpaBICHUS

99 CUHTETUYECKON 1 20.05
ounoJsioruu

100 XpOMOCOMHAasI ¥ T€HHas 1 20,05
WHXXCHEPUS

101 Memmumckie 1 26.05
OHOTEXHOIOT MU
Pe3epBHBIit ypOK.

100 ~ losropense, 1 27.05
0000111eHHE,
cucTeMaru3anus 3HaHuil

BIIEE KOJIMYECTB
OBIII o1 CTBO 102 13.5

YACOB I10 ITPOTPAMME




MPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K NPEAMETHBIM Pe3yJbTATaM 0CBOEHHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIbHO-3TUYCCKUX, SKOHOMHYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHLIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX MCCIICTOBAHUSAX JKHBBIX
O0OBEKTOB M O3KOcHCTeM (OmucaHHe, HW3MEpeHue, MPOBEACHUE
HaOJ/t0/IeHNH); CHocoO0aMM BBISBJIEHUS W OLIEHKH aHTPONOTE€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh UX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpMYIHpYyS 1€ HWCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThl U J1€1aTh BBIBOJBI.

BbisiBIeHHEe 3aBUCMMOCTH  MEXJy HCCIEIyeMbIMH BEIWYMHAMH,
00BSICHEHUE TTOYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BBIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ " 3aKOHOB

YMeHue BiajeTb CHCTEMOM OHOJOTMYECKHX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTMYECKHE TEPMHUHBI M TOHSTUS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
Ouorieno3, omocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OMONONIMMEPBHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIeICTBEHHOCTb, W3MEHYMBOCTbD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Oouosnornyeckue Teopuu: kietoyHas Teopus T. IllBanna, M.
[llneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, N1.1. MeunnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsinieBoro cxonctsa K. bapa, 3pomronmonHas

teopuss Y. JlapBuHA, CHHTETHYECKas TEOpUsS HSBOJIOLHUHU, TEOPUS




antpororeHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx Hu
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€AMHOO0Opa3Hsl MOTOMKOB IIEPBOT0O MOKOJIEHMS, PacIlEIICHUs
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecus [Ix.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxonactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4HUCed,
OMOMAacChl U SHEPTUH);

runote3bl (koarepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
MPUYNHHO-CJIICACTBCHHBLIC CBsA3HU MCKOY HCCIICAYyCEMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mpoueccamMm W ABJIICHUAMU; O€CJIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXEMbI CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacCTEHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMi YMOPHUOHAIILHOTO Pa3BUTHUS; T€HOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMUS,
IpoLeccaMi  JBOJIIOLMM; JBWKYLIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIE TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M 3YKAPHOT; OJJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OHMOT'COIICHO30B, SKOCHCTEM U
Oomochepsl; CTPOCHUS OPraHOB W CHUCTEM OPTraHOB PACTCHHI,
’KMBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATCIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCIIOBCKaA, OMOJOrHYSCKUX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYyaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUJ000pa30BaHusl; BIUSHUS JBHXKYIIUX CHJI 3BOJIIOLIMU HA TEHO(POHT
MOMYJISILIUK; TPUCHOCOOJIEHHOCTH OPraHM3MOB K Cpelae OOMTaHMs,
YyepeoBaHMUs HAIPaBJICHUM 3BOJIIOLUHM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapHoOT; OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, pPAa3BUTUA U
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB M INpEBpAILLEHUs] SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIL; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAaHMS, EIWHCTBA YEJOBEYECKHX pac;,
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICp)KaHUs; MHTEPIPETHPOBATh ITHUYECKUE ACIEKTHI COBPEMEHHBIX
WCCIIe/IOBaHW B~ OWOJOTHHM,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

Koxa

1O BUOJIOI'NH

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHUEC
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1.2

1.3

CoBpemenHass OHMOJOTMSI — KOMILJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJIOTMM B (OPMUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouonorueil. 3HaueHue OWOIIOTUU B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak mpeaMer u3ydeHus Oouosnoruu. CBONCTBA KUBBIX CHCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3alMM >KUBBIX CUCTEM: MOJEKYJSIPHBIM, KJIETOUHbIN, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), OmocdepHsid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmroneHue, u3MepeHHe, SKCIEPUMEHT,
cucteMarusanusa, Metaadanmu3. IloHsTme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumore3a. Ilonstue BbIOOpKM U €€ gocTOBepHOCTh. Pa3zbpoc B
Oouosornyeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX pPE3YJIbTaTOB.
[IpnunHBl HCKaKEHUsT pe3yJbTAaTOB JKCIEpUMEHTAa. [IoHATHE CTaTMCTHYECKOro

TECTa

Knerka kak Ouojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHANbHAS €AWHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Pabotsr P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToapl MOJIEKYJIIPHOM M KJICTOUYHON OMOJIOTHH: MUKPOCKOIIHSI, XpoMaTorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPU(PYTUPOBAHUE, KYIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4acTHE€ B CTPYKTYPUPOBAHHUU KIIETKH,




TEIUIOpery . MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEcKas poOJb.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BrTopuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuu OEnKoB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBIL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuner.  TuapodruibHO-rUApOdoOHBIE cBolicTBA. Kiaccudukamus Jwmmugos.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonorumdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OUONIOrMYECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTD
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun xommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupanb. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxuu JJTHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkimn AT®. BoccTaHOBIEHHBIE TEPEHOCYNKH, UX (PYHKIINU B
kietke. CexkBennposanue [JHK.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHYecKass M npokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxem.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (PyHKIIMOHHMpPOBAHHE SYKApHUOTHYECKOM kieTku. Ilmasmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTudeckoil MmemOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKylo MeMOpaHy: maccuBHbIM  (nuddysus,
obOneryénnast nud@ysus), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommaszma. Ilutozons. Ilutockener. JIBukeHwe uuToriasmMel. OpraHoubl
KIeTkdu. OpHoMeMOpaHHBIE OpPraHOMABI KIIETKU: SHJOIUIa3MAaTHYeCcKas CeTh
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpOeHHE U (YyHKUIMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHoOUA0B KJIEeTKH. CTpOEHHE TPaHyJIIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit




2.4

(arpaHynspHBIA) SHIOIUIA3MATHYECKUN peTHKYIyM. CekpeTopHas (yHKIHS
annapata ['onpmku. TpaHcmopT BeliecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuf. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTBHI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounsiii nenrp. CTpoeHHE U JBUKEHUE JKIYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMocoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M TeTepOoTpOHBINA. YuacTue KucCIopoaa B OOMEHHBIX
mporeccax. JHepreruyeckoe oobOecrieueHue KieTku: npespanienne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluidl KJIETOUYHOTO
MeTtabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHW3M JICHUCTBUS.
Kodepmentsl. OTiinuns GepMEeHTOB OT HEOPraHUYECKUX KaTtannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-WHTMOUTOpHI. 3aBUCUMOCTbh CKOPOCTH (PEepMEHTAaTHUBHBIX
peaxiuii oT pa3nUyHbIX (PaKTOPOB.

[lepBUuHBIl CHUHTE3 OpraHMYEeCKHWX BemecTB B kierke. PotocuHre3. Ponb
XJoporiacToB B mporecce (orocunTesa. CBetoBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHue pazmuyHbIX (AKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mmbl. Bumer Oposkenus. I[IpomykTel OpokeHUs H UX
WCIIONIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETU OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoamn3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BI.

buonornueckoe oOkucCiIeHHE, WIH KIETOYHOE JbIXaHHe. Poiap MUTOXOHIpUU B
mporeccax OHMOJIOTUYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa




2.5

BEIIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpUHIMI KOMILJIEMEHTAPHOCTH B PEAKIMSIX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ srambl. Ydactue TpancnoptHeix PHK B OuocuHTesze Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMHHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perynsnus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKM3HH M OoONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >KUBOTHBIX, pactenuid. CIIMJ], COVID-19,

conraJibHbIC U MECIUITMHCKUC HpO6JIeMI>I

2.6

Knerounsnii uwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIETKH K
nenenuto. IlpecunteTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUA U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKHIA) TEpHObI MHTEP(]A3HI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHI. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xieTkn — MuTo3. CTaguu MHUTO3a U MPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsmus mutoTndeckoro nukia kietku. [lporpammupyemas kietounasi rubens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpPaHI/ISM KakK OMOJIOTHYeCcKas CHCTeEMa

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUSI OpPraHU3MOB: Oecrojoe (BKJIIOYash BETeTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUSA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun meio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosornueckuii cmpici Meiiosa




3.2

3.3

1 TI0JIOBOTO Ipouecca. Melo3 U €ro MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[Ipen3aponpliieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue u pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OmIOJ0TBOpEHHE U SMOpPUOHAIBHOE pPa3BUTHE
®KUBOTHBIX. CIOCOOBI OTUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapreHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
ApoOJieHUsT MJIEKONMTAIOIIUX. 3apOAbILEBbIE JIUCTKH (racTpysisanus). 3akianka
OpPraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIHSHUE 4YacTed
pa3BUBaloOIIerocs 3apoibllia (3MOpUOHANbHAs HHAYKUMSA). 3akiajka IJIaHa
CTPOEHUSI JKHBOTHOTO KaK pe3yJbTal HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha 5SMOpHOHAIBHOE pa3BUTUE Pa3IMYHBIX (PAKTOPOB OKpYXKaroILei
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYE€HUE NPSAMOrO MU HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoje. Tumbl pocra XUBOTHBIX. DaKTOpBI peryisiuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pPa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHuid. ['amerodputr um cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue Cmop B TIpoliecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OII0IOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiaquu OHTOTCHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  PAa3BUTHUA T'CHCTHKM KAaK HAYKH. OcHOBHBIE
TCHETHYCCKHUE IIOHATHS W CHUMBOJEL | OMOJIOTMYHBIE XPOMOCOMBI, AJIJICJIBHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3uroTa, rerepo3nurora, 4YucTasd JIMHUA, FI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABbI I'CHCTUKHU: FI/I6pHI[OHOTH‘leCKI/II>’I, HHTOHOFHHCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUM

Monorubpuanoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpuioB mnepBoro mokoseHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH
MeHgens — 3aKkOH paclielyieHus MNpHU3HAKoB. LluTonornuyeckue OCHOBBI
MOHOTHOPUAHOTO CKpeInBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolee ckpemuBaHue. IIpoMeXyTOUHBIM XapakTep Hacl€OBAHHUS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO

HacCJICJOBaHUA IMMPU3HAKOB. ]_[I/ITOHOI‘I/I‘{CCKI/IG OCHOBBI ,Z[I/IFI/IGPI/II[HOI‘O




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIIPENEICHUs 10ja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
Mpu3HaKkoB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTH:
HEHaCJEACTBEHHAs: M HacJIeACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
n BapuanumonHas kpuBas (B. HoranHcen). CsoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enotnnmyeckas n3MeHYUBOCTh. CBOMCTBA F€HOTUIIHYCCKOM M3MEHYMBOCTU. BHJIBI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaIlMOHHASL.

KomOunatuBHas W3MEHYMBOCTh. Meio3 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHON M3MEHYUBOCTU. P0oIh KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOr0 pa3HooOpas3us B Mpe/iesiax OJHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W WHIYLMPOBAaHHbIE MYTAalWU. SepHbIE M IUTOILUIA3MAaTHYECKUE
MyTaru. COMaTHYECKUE U TIOJIOBbIE MyTalMK. [ [pUdrHBI BOBHUKHOBEHHWS My TalIHi.
MyTareHbl M WX BIMSHHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacliecTBeHHOU n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEIOBAaHUSA TIeHOMaA
yernoBeka. MeToabl  HM3Yy4eHUsT TEHETUKM  YEJIOBEKa: TE€HEaJOTMYeCKHUi,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamm3a. HacnencrBeHHble — 3a00jeBaHUS  YeloOBeKa. | GHHbIE U
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKa. bonezuu C HaCJICICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEMIIMHCKON T€HETUKH B MPEAOTBpPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU




3.6

JlomecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIMU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENEKIIMOHHON paOOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. Ucneiranue
npou3BoauTeNell Mo noroMcTBy. OTOOp IO TE€HOTUIY C IIOMOLIBIO OLIEHKH
(eHoTHNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHON pa0boThl. PaguanmoHHbIi 1
XUMHUYECKMH MyTareHe3 KakK HWCTOYHHMK MyTalMii y KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T'€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 17151 mosryueHust HCXOAHOTO MaTepuaa Jisi CENeKIUH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHMEe, WM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJbTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydyeHHE  KUCIOMOJOYHBIX  HPOIYKTOB,  BUHOEJHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SHIEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBI CHHTE3 Te€Ha |
KoHCTpyHpoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W TEpCIIEKTUBHI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MeaurnuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMaTUYECKHUE TPYIIIb OPraHU3MOB.

OCOOCHHOCTH CTPOCHHUSA U JKU3HEACATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TPUObI, OJHOKIECTOYHBIE BOJOPOCIH, APYrHe
npoTucThl. KooHMaIbHBIE OpraHu3Mbl. J[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOouAHOE, KT'YTUKOBOE, PECHHUYHOE. 3allUTa Yy OAHOKJIETOYHBIX OpraHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHorokJieTouHble pacTeHUs. B3anMOCBs3b YaCcTEd MHOTOKJIETOYHOT'O OpTraHU3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1uenoe. Tkanu pacteHuid. Tumbl pacTUTEIbHBIX TKAHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOeHHocTy CTpoeHUS, PYHKINN U PACIIOIOKECHUS TKAHEH B OpraHax pacTeHUMN

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHu. OYHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MbI U
Hactuu. llorymomeHne BOJIBI, YIJIEKUCIOrNO ra3a ¥ MHUHEPAIBHBIX BEILECTB
pactenusimu. [lpixanue pactenuid. Auddysus ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. DUTOHUUIBIL.

PazgpaxxuMocTs M peryisiuus y OpraHu3MoB. Pa3znpaxumocTb W peryisauus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHHUE

MHOrok/IeTouHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTeil  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eguHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U YeOBeKa. THIIBI
JKABOTHBIX TKaHEHU: JIUTENHAIbHASA, COCIWHUTENbHAs, MBIIIEYHAs, HEpPBHAs.
OcoOenHoctu cTpoeHHs, (GYHKIMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

Oprasbl U cUCTEMBl OPTraHOB KUBOTHBIX. DYHKIIMM OPraHOB M CHUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHHH ckeneT. CTpOEHHE W THUIbl COCTUHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue sxuBoTHbIX. IluTanue
MMO3BOHOYHBIX )XHUBOTHBIX. [[pixanne xuBOTHBIX. KoxkxHOE npixanue. XKabepHoe n
JIETOYHOE JIBIXaHUE.

JIpIXaHW€e TO03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTejbHasi CUCTEMa 4YeloBeKa. MexaHu3m
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIUX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHCHOPT BeUIECTB Yy >KUBOTHBIX. KpoBeHocHas cucrtemMa u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIreHusi. JBOJIONUOHHBIE  YCIOXHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX >XKMBOTHBIX. BplneneHue y opranu3moB. Beiienenue y
#KUBOTHBIX. COoKpaTtutenbHble Bakyosd. Opransl BeiieiaeHus. CBs3b MOJOCTH TEa
C KPOBEHOCHOM W BBIICIUTEIIBHON CUCTeMaMu. BplneiieHHMe y MNO3BOHOYHBIX
KUBOTHBIX. 3aliUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI M uX

IIPOU3BOJHEIC.




5.1

PaznpaxxuMocTh U peryisust y opranu3MoB. Pa3apakuMoCcTh Y OHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiUsS y MHOTOKJICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedIieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka amroputmMoB u mnporpamMMm s 3¢hHEKTUBHON (HYHKIIMOHAILHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbe

Opranbl 1 cUCTEMBI OPTaHOB yesnoBeka. OTiesbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuust U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [wumoTtamamo-TunodusapHas

cucrema. Pediekc u pednexropHas ayra. be3sycioBHbIE U YCIOBHBIC PEIICKCHI

5.2

5.3

3amuTa opranuzMa ot OoneszHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
rYMOpaJbHBIA HUMMYHHUTET. BpoxaEHHbIN, NpHOOpETEHHBIN crenupuyecKkuit
umMmyHuTeT. Teopuss  KJIOHaNbHO-CelEeKTUBHOro uMMyHutera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepana u e€ perynsuus

5.4

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa denmoBeka. JlpIxarenmpHas TOBEPXHOCTh. Perymsamust  IbIxaHusl.

JIpIxareabHbIe 00BEMBI

5.5

5.6

[MumeBapurenbHas cucremMa uenoBeka. OTHenbl MHUIIEBAPUTENHHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHuss. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pab0Thl OpraHoB BblJeNeHUss. OOpa3oBaHre MOYH Y YelIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIS MBIIIOBI U KX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopust sBoOMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS

napsuHHU3Ma. JKu3Hb 1 HayyHas aedarenbHocTh Y. JlapBuHa.




JiBmkymue cuiibel 3Botonuu BUaoB o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunrernyeckor teopuu sBomtonuu (CTD). HeirpansHas teopus
sBomtoru. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHE BOJIOIMOHHON

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMeHTapHas eauHuua 3BoytoluUd. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETUYECKOTO pa3HOOoOpa3us U CTPYKTypbl Homyssiuuil. M3MeHnenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (GaKTOPHl (ABWKYIIME CHIIBI) SBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMA: reorpaduueckas
(mpocTpaHcTBeHHas ), brnosoruyeckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBnsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  0TOOpa: JBIDKYIIUH, CTaOMIU3UPYIOMIUN, Pa3phIBAIOLINI
(nm3pyntuBHbIi). [TonoBoit oT60p.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE  MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BuumooOpasoBaHue kak pe3ysbTaT
MUKposBoJtoru. M3onmsamus — xiroueBoil dakrop BumooOpaszoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJHMIUIOUIU3AIHS,
rubpuanzanys). JJIMTeNbHOCTh 3BOTIOIUOHHBIX ITPOLECCOB.

Mexanu3mbl (OpMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKpPOIBOIIONMS W KOJIBOJIOIMS TApPa3uTOB M HMX XO35ECB.
Mexanu3mbl pOpMHUPOBAHUS YCTONUYUBOCTH K AHTUOMOTHUKAM M CIOCOOBI OOPHObI

C HeH
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MeTtoapl u3ydeHuss Makpos3Boironuu. [lageoHTomornyeckue MeTOAbl M3YUEHHS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpadudeckue meronpl uzyueHus sBoitorun. CpaBHeHue Gropsl U (ayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasi-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3Y4YECHHUs
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SBONIOLMU. ['€@HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TMOSBICHUS
SBOJIIOUMOHHBIX  HOBHIECTB. [ 'OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPTaHBbL.
Pynumenrtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAIMH U YBOJIIOLIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble runore3bl MNpPOUCXOXKICHHMsS JKU3HM Ha 3emie. AOHOreHes H
naHcnepMmus. JloHay4Hble PEACTaBICHUS O 3aPOKICHUH KU3HU (KPEALlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bostouuu. [lmanerapHas (reosiornyeckas)
IBOJIIOLMUSA. XUMHUYECKass 3BOJIOLUA. AOHOT€HHBIH CHHTE3 OpPraHUYECKHUX
BemlecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosrMepoB u3 MoHoMepoB. Koanepsatnas runote3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonpneitHa, reHetuueckas rumnore3a [. Mémnepa.
Pu6osumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJICTOK. OBONIONUA MeTabonm3ma. BO3HUKHOBEHHWE TEPBBIX DKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MepPBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). DBOJIOIMOHHOE IPOUCXOXKICHHE
BUpYycoB. IIpoucxokIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMoOp(O3bI
pacteHuii. Bbixox pacrenuit Ha cymry. IlosBineHue CIOpPOBBIX pAacTEHHU H
3aBoeBaHne MMM cymd. CeMmeHHble pacTeHus. [IponcXoxkaeHHEe IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
Ttunos. [IepBrie XOproBbIe )KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUSA TO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNE MICKOMHUTAOIINX U
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ntun. [lpuamun xmrodeBoro apomopdos3a. OcBoeHHE OECMO3BOHOYHBIMHU U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 10 3paM U NepuogaM: apxei, MpoTepo30u, Majieo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa M TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpouwioro. [IpuyuHbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonsl anTponosiorud. CraHOBIIEHUE
IIPE/ICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO uyenoBeka C KUBOTHBIMH. CHCTEMaTHUECKOE IOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0IIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT KUBOTHBIX. [IpsaMoOxXokaeHre U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHON
CHUCTEMBI.

JiBumkymue cuibl ((akTopbl) aHTpONOreHe3a: OMOJOrMYecKHe, COLMaIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM aHTPOIOTre€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MPENKH JIIOJIEH.
UYenoBek  yMenbld, TIE€pBbIE  H3TOTOBICHUA Opyaud  Tpyaa. UYenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HeaHIEepPTATbCKOro YesloBeKa W YesloBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3syMHBII COBPEMEHHOI'O THUIIA, JIEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a peneiaamMu AQpukH.

DBONIONUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSALHUAX
yenoBeka. MyTalMoHHbI mporiecc W noiaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3¢pQGEKT OCHOBATES» B MOMYJSAIHUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTopuaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EaunctBo  yenoBedeckux pac. HayuHas  HeCOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH cpenbl.
Bnusiaue reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPGOJIOTHIO U

(U3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTU
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Paznenbl u 3agaun sxonoruu. CBsi3b HSKOJIOTUH C APYTUMH HaAyKaMHu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUU. MOHUTOPHUHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Dkojoruueckre (akTopsl M 3aKOHOMEpHOCTH uX jedcTBusa. Krnaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrWdeckux ¢akropos. IIpaBuio
munumyma (K. Ilmnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkonoruyeckuit gaxrop. [eiicTBue pasHbIx
Y4acCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. OKOJOTWYECKUE TIPYIMIbI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepruoausm.

Temmepatypa kak skomorumdeckuil dakrop. JlelictBue Ttemieparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak oskonoruyeckuit  ¢dakrop. [IpucmocobneHust pacTteHHid K
MoJi/Iep>KaHuio BoAHOTO Oananca. Krnaccudukaiuys pacTeHU MO OTHOIIEHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYyILIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOECHHOCTH CpeJl oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
JKU3HM B Pa3HBIX CpeIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HHU.

Xuznennvie popmbl opranusmon. [loHsTHe o xu3HeHHON Qopme. Ku3HeHHbIE
(dbopMBI pacTeHMii: JepeBbs, KyCTapHUKH, KYCTaPHUUYKU, MHOTOJICTHHE TpPAaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckne daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOMO3 U ero (opmel. Ilapazutusm, koomepamus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢abpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJICHCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele

obutanus. [IpyHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKHU momymsinuu. [lomynauus kak Ouojorudeckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepoB U OCOOEHHOCTEH
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O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHMA.
OcHOBHbBIE MOKa3aTeNU MOMYJSALUU: YUCIEHHOCTh, IUIOTHOCTb, BO3pAacTHas U
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOIYJISIUH.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MognenupoBanue OUHAMMKU —nomyisuud. KpuBble pocTa  4MCIEHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 06 »sKosormyeckoil Hume Buaa. MectooOutanue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zmepsl 3Konoruueckoin
Humy. [ToTeHnmanbHas u peaan3oBaHHAas HULIN.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuOIleHO3€. DKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKIMOHAIBbHBIE OJIOKM OPraHU3MOB B AIKOCHCTEME: IMPOJYIEHTHI,
KOHCYMEHTHI, peaylueHThl. Tpodudeckue ypoBHU. Tpoduueckue memnu u CEeTH.
Abuotnyeckue 61moku sKocucteM. [TouBbl M MibI B 3KocHcTeMax. Kpyrosopot
BELIECTB U MTOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsie 3aKkOHOMEpHBIE CMEHBI COOOIEeCTB — cyKieccud. [lepBuuHbie U
BTOPUYHBIC CYKIECCHM W WX TMPHYHAHBL AHTpPOIOTCHHBIC BO3JCHCTBUS Ha
cykueccun. KimmmakcHoe cooOuiectBo. bruopaznoobpasue 1 monHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[IpuponHble 3KOCHUCTEMBI. AHTPONOTEHHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpONIOT€HHBIMU U TTPUPOTHBIMH SKOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTpONU3aIMs TOPOACKON (ayHbl. bronornueckoe u X03sIiiCTBEHHOE
3HAa4YeHHUE arpodKOCUCTeM M ypOO3KocHUCTeM. 3aKOHOMEpPHOCTH (hopMHUpPOBaHHS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHepruM M BEHIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIUA W SKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W

AHTPONOT€HHBIX BO3ECUCTBUN

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana Xu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
riobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotbl BemiecTB M OHOreOXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMEUIaHHbIE M IIWPOKOJIMCTBEHHBIE Jieca, CTENU, CaBaHHBI,
MyCTBIHU, TPOMHYECKHE Jieca, BBICOKOTOphi. Kimmar, pacTUTenbHBIA U
KUBOTHBIN MU OMOMOB CYIIIH.

Crtpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OIICHKA MX PECYpPCHOIO IMOTEHIHMAIa U
o6uochepHbIX QyHKIUN

DKOJOTHYECKHe KPU3HUCHl U MX MpUunHbL. BozneiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mouBel. OXpaHa MOYBECHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPONOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC MPHUHIIMITEI OXPAHBI TPUPOJIBI.
Kpacubie xaurun. Ocobo oxpansiembie npupoansie Ttepputopun (OOIIT).
Boranmnueckue cagpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PanmonaiieHOe  TIPUPOJONONIB30BAHUE W COXpPAHEHHE  OHMOJIOTHYECKOTO

pazHooOpa3zus 3emin







