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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ydeOHOMy mnpenMery "buonorus" (manee - Ouonorus) Ha
YpOBHE cpeaHero oodiiero odpazoBaHusi pazpaboTaHa Ha ocHoBe delepanbHOrO
3akoHa OT 29.12.2012 Neo 273-®3 «O06 obpazoBanuu B Poccuiickoii denepanuny,
®I'OC COO, Konuenuuu mnpenojnaBanusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TMOJIOKEHUH (henepanbHON paboueil MporpaMMbl BOCITUTAHUS.

VYueOnb1ii npeamet «buosorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIacChl) SIBJISIETCA OJIHMM W3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBeHHO-
HayuyHble npeameThl». CornacHo mnonoxeHusm OI'OC COO npodunbHbie
y4ueOHbIE MPEMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SBIISIIOTCS CIIOCOOOM
muddepenmanu  00yd4eHUs] Ha YpPOBHE CpeIHEro ooOiiero oOpa3oBaHUs U
MPU3BaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIUM, CPEIHUM
o0ImuM, cpeaHUM MpodecCHOHANBHBIM 1 BBICIIMM 00pa3zoBaHueM. B To ke Bpems
KOKIBIH M3 JTUX YUYEOHBIX MPEIMETOB JOJKEH OBbITh OpPHEHTUPOBAH Ha
MPUOPUTETHOE peIlIeHHEe O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MOpodopueHTalueld O0ydYarouuxcsi U CTUMYJIUPOBaAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAy4yHOrO 3HAHUs, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, ICUXO0JIOTUEH, CHOPTOM WJIM BOCHHBIM JIE€JIOM.

[Iporpamma no ydeOHomy mnpenmery "buonorusa" naér npeacrtaBieHHE O
Leau W 3ajayax u3yudeHusi ydyeOHoro mpeamera «buonorus» Ha yrinyOnéHHOM
YpOBHE, onpenenseT o0si3arebHOe (MHBapUAHTHOE) IPEAMETHOE COAEp KaHUE, €ro
CTPYKTYpUpPOBaHHME IO pa3ieiaM M TeMmaMm, paclpejeseHre o Klaccam,
PEKOMEHAYeT TOCIEIOBATEIbHOCTh M3YUEHHUS y4eOHOro Marepuajia ¢ yd€ToM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSA3EH, JIOTUKHM Y4eOHOTO IMpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOydvaromuxcsi. B mnporpamme mno Ouosioruu
peanu3oBaH MPUHIIMI TPEEMCTBEHHOCTH C H3yYCHHEM OHOJOTMH Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHMs, Ojarojaps dYeMy MNPOCMaTpUBAETCS
HAaMpaBJICHHOCTh HAa  MOCIEAYIOlIee  pa3BUTHE  OUOJIOTMYECKUX  3HAHUMH,
OPUEHTHPOBAHHBIX HAa (OPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIJIEHUS, TPEACTaBICHUM O 370pOBOM oOpasze KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUSI K OKpyXkKarolled mnpupoaHoi cpene. B
nporpaMMme Mo OHOJIOTMU TaKXe MOKa3aHbl BO3MOXHOCTH YYEOHOro MpeaMera
«buonoruss» B peanuzanuu TpedboBaHut D®I'OC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJIMETHBIM U MPEAMETHBIM pe3yJibTaTaM OOyYeHHUs U B
(GopMUPOBAaHMU OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEIHLHONU  JIESITEIHLHOCTU
00yJaroIMXcsa IO OCBOCHHIO COJACPKaHHS OHOJOTHMYECKOro 0O0pa3oBaHUs Ha
YPOBHE CPEIHETO 00IIeT0 00pa30BaHuUsI.

VYuebOnsiil npeamer «buonorus» Ha YpoBHE CpeaHEro ooOiero o0pa3zoBaHUs
3aBeplIaeT OMOJIOTMYECKOoe o0pa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



pacuiupeHue U yriyOJeHue 3HaHUM oOydarommXxcs O >KMBOM MPUPOJIE, OCHOBAaX
MOJICKYJISIPHOM W KJIETOYHOM OMOJIOTMH, 3MOpPUOIOTUU U OUOJOTUM Pa3BUTHS,
TE€HETUKH, CEJICKIIUU, OUOTEXHOJIOT MU, SBOJTIOIIMOHHOTO YUYEHHUS U YKOJIOTUU.

N3yuenne yueOHOro mpeamera «buosiorus» Ha yriayOJeHHOM YpOBHE
OpPUEHTHPOBAHO HA MOATOTOBKY OOYYaIONIMXCS K MOCIEAYIOMIEMY MOJIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHusi B By3aX M OpraHuU3alUsIX  CpPEIHEro
npodeccuoHalbHOro 00pa3zoBanusi. OCHOBY €ro COJIEpKaHUSI COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU H3YYCHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX Pa3/leIoB OMOJOTHH HA YPOBHE OCHOBHOTO
oOuiero obpazoBanus, B 10—11 kiaccax 3TH 3HaHUA MOJAy4arOT pasButHe. Tak,
pacuidpeHbl U yrayOJieHbl OMOJIOTMYECKHE 3HAHUSL O PACTEHHUSIX, >KUBOTHBIX,
rpubax, OaKTepHsAX, OpraHHW3ME 4YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTSAX JKHU3HH,
JOTIOJTHUTENIBHO BKJTFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKJIIAIHOTO U ITOUCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCMOJb30BaTh KAK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BeIOOpa mpodeccuu. Bo3MokHA TakKe HHTETpamus OHMOJOTHMYECKHX 3HAHHH C
COOTBETCTBYIOIIMMHU 3HAHUSAMU, TMOJTYYEHHBIMU OOYYAIOIIUMHUCS TPU H3YYCHUU
bu3ukH, XuMuM, reorpaduu U MaTEMATUKH.

Crpyktypa mnporpammbl 1o yudeOHoMy mpeametry "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U HJBOJIIOIMOHHBIA TMOJAXOJbl K HW3YYEHUIO OHOJIOTHHU.
CornacHo UM, U3y4aroTcsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIC JJIsI dKUBBIX
CHUCTEM PA3HOT0 YPOBHS OpraHU3aIlUU, IBOJIOIMUA OPraHUuYECKOro Mupa Ha 3emie,
COXpaHEHUs OWOJOTMYECKOro pa3zHooOpaszusi TuiaHeTel. Tak, B 10 Kiacce
M3Y4YalOTCSI OCHOBBI MOJEKYISPHOW U KIETOYHOM OHOJIOTHH, IMOPHOJIOTHH U
OMOJIOTUU PA3BUTHSI, TEHETUKH M CEJIEKIMH, OMOTEXHOJIOTUU U CUHTETHYECKOMU
OMOJIOTUH, AKTYaJu3UPYIOTCS 3HAHUS OOy4YalolmUXCAd MO OOTaHUKE, 300JIOTHH,
anatomuu, (usnonorun uenoBeka. B 11 kiacce wu3ydarorcs 53BOJIIOIMOHHOE
y4eHUE, OCHOBBI SKOJIOTUU U yUueHHe o0 Ouocdepe.

Vuebnbiii npenMer  «buojorus»  Opu3BaH  O0ECIEUUTh  OCBOCHHE
o0y4JaromuMucs: OMOJIOrMYECKUX TEOPUN U 3aKOHOB, UJICH, MPUHIIUIIOB U MPaBUJ,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTO00pa3uM M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MHOMyJIAIlnHy,
OMOIIeHO3a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTIOCTUXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTMH, MPUKIAAHBIX aClieKTaX OMOJIOTHYECKUX 3HaHUH. J{is
pa3BUTUA W TOJJIEp’KaHUsI HHTEpeca OOydaloluXcs K OHOJIOTHHM Hapsiy Cco
3HAUYUTENIbHBIM 00bEMOM TEOPETUUYECKOI0 MaTepuala B COACP>KaHUH MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEHN CTAHOBJICHHUS U PAa3BUTHUS
TOM WIM HMHOW 00sacTH OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiKHBIX
Y4E€HBIX B PELICHUE BAXKHEUITUX OMOJIOTUHYECKUX U AKOJIOTMYECKUX MPOOIIEM.



Lenp n3yuenus: yueoHoro npeameta «buonorus» Ha yriyOoJ€HHOM YpOBHE —
OBJajicHUE  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOU
OpraHu3alMyd >KUBBIX CHUCTEM pa3HOr0 paHra M MpUOOpeTEeHUE YMEHUM
UCII0JIb30BaTh 3TU 3HAHUS B (DOPMUPOBAHHM MHTEpPEca K ONpeaenEéHHON 00nacTu
npoeCCUOHANIbHON JEATETbHOCTH, CBSI3aHHOM ¢ OWOJIOTMEH, WM K BBIOOpY
y4eOHOro0 3aBeJieHUs ISl MPOAOIIKEHUS OMOIOTHYeCcKOro oopa3oBaHusl.

JlocTkeHue 1enu u3ydeHuss ydeOHoro mnpeamera «buosiorus» Ha
yrayOa€HHOM ypOBHE 00€CIIEUMBAETCS PELICHUEM CIIEIYIOLIUX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMBbI OMOJOrMYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUiiax, COCTABIISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHWH, MHOT000pa3Wd M OCOOEHHOCTSAX OHOJOTHMYECKHX CHCTeM (KIEeTKa,
OpraHu3M, MOMYJIALus, BU, OMOreoleHo3, ouocdepa); 0 BbIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX UCCJIEIOBAHUAX B OUOJIOTUH;

O3HAKOMJICHHE OOYyYaloIMXCS C METOJaMU TMO3HAHUS KUBOU MPUPOJbL:
UCCIEIOBATEIbCKUMU ~ METOJIaMH  OMOJIOTMYECKUX HayK (MOJEKYJISpHOU U
KJIIETOYHOM OHOJIOTHUH, HMOPHOJIOTMM W OWUOJOTUM PA3BUTHUSI, TEHETUKU U
CeJIEKIIMM, OUOTEXHOJIOTMM M CHHTETUYECKOW OHOJIOTMH, NaJICOHTOJIOTHUH,
AKOJIOTUM);  METOJIaMH  CaMOCTOATEIHLHOTO  MPOBEACHUS  OMOJOTMYECKUX
UCCIeIOBaHU B JlabopaTopur U B Tpupoae (HaOmojeHue, HU3MEpEHUeE,
AKCIEPUMEHT, MOJACIUPOBAHUE);

OBJIaJIcHUE OOYYalOIIMMHUCS YMEHHSIMH: CAMOCTOSITEIbHO  HAXOJIUTh,
aHAJTU3UPOBATH M HCMOJb30BATh OMOJIOTMYECKYIO0 HH(GOPMAIMIO; TOJIb30BAThHCS
OMOJIOTMYECKONM TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXIY
pa3BuTHEM OHOJIOTUM M COLUUAIBHO-)KOHOMHUYECKUMH U  IKOJIOTUYECKUMHU
npoOjieMaMu 4YeJIOBEUECTBA; OIEHUBATh IOCIEICTBUSL CBOEU IEATENIBHOCTH IO
OTHOLICHUIO K OKpY)Karollel NpHUpPOAHOW cpefe, COOCTBEHHOMY 3J0pPOBBIO U
3[I0POBBIO  OKPYXKAIOUIUX JIIOJeld; OOOCHOBBIBATH U  COONIOJATh  MEpbI
npopuIaKTUKA MH(PEKIIMOHHBIX 3a00J€BaHU, MpaBWia MOBEACHUS B MPUPOJIE U
obOecrieueHus1 OE30MaCHOCTU COOCTBEHHOM >KU3HEJEATEIILHOCTH B UPE3BhIUAMHBIX
CUTyallusiX TMPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIEC HaYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00yYarolMXCsl UHTEIJICKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAIONIUMUCSA OTKPBITUSAMH W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOJieMaMH, METOAOJOruen
OHMOJIOTNYECKOTO UCCIIEIOBAHMS, MIPOBEACHUS AKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM, pelieHrs OMOJOTUYECKUX 3a/1ad, MOJACIUPOBAHUS OMOIOTMYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE y 00YYAIOMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW TPUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SIBICHUSIM; ()OPMHUPOBAHUE IKOJIOTUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl TIOBEJACHUS B MPHUPOJC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHHe  OOyYaOIMMMHKCS  KOMIIETEHTHOCTH B PAIMOHAJIBLHOM
MPUPOAOIIONB30BaHNN (COOMIO/IEHNE TPaBWUJ TOBEICHUS B TPHUPOJE, OXPAHBI
BHJIOB, DKOCHCTEM, OMoc(hepbl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 370POBBS
OKpyXKaromux Jrojed  (coOmtomeHuss Mep npoduiIakTUKH — 3a00JeBaHUM,
obecrieueHne OE30MACHOCTH JKU3HENEATCIIBHOCTH B YPE3BBIYAWHBIX CHUTYaIUSX
MPUPOAHOTO H  TEXHOTCHHOTO  XapaKTepa) Ha OCHOBE HCIOJb30BAaHUS
OMOJOTHYECKUX 3HAHWN U YMEHUH B TTIOBCEHEBHOM JKHU3HMU;

CO3JJaHU€  YCIOBMM  JJisI  OCO3HAHHOTO  BbIOOpa  OOyYarOIIMMUCS
VHAUBUAYaJIbHON oOpazoBaTenbHON TPAEKTOPUH, CrocoOCTBYIOIIEH
MOCIIEYIOEeMy TPO(EeCCHOHATFHOMY CaMOOIPECICHHIO, B COOTBETCTBHH C
WHINBUIYAJTHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OO011ee ynciao 4yacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriayOJeHHOM
YpOBHE cpeniHero oOiero odpazoBanusi, coctapiser 204 yaca: B 10 ximacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEem0).

OT6op opraHu3anMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OUOJIOTHUH
OCYIIECTBIISIETCS ¢ YUETOM CHEIM(PUKH €ro COJACp)KaHWs W HAMpaBICHHOCTH Ha
MPOJOJDKEHHE OMOIOTHYECKOTO O00Opa3oBaHHMsI B  OpraHHU3aIUsAX CPETHETO
po(heCCHOHAIBHOTO U BBICIIET0 00pa30BaHUS.

OO0s13aTenbHBIM yCIOBUEM NTPU 00YUEHUH OMOJIOTUN Ha YIIIYOJIEHHOM YPOBHE
SBJIICTCSI TIPOBEJICHNE JAaO0OPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
O0OydJaromuXCcs B BBIMOTHEHUH MPOEKTHBIX M YYCOHO-UCCIIENOBATEIHCKUX PaboT,
TEeMaTHKa KOTOPBIX OMPENESIeTCS y4YWTelIeM Ha OCHOBE  HMCIOIIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCIOBUIA.



COIAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmsbl, BBIAEIEHHOE KYPCUBOM, HE BXOJIHUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecramuu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpemeHHasi Ouosorus — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouosornu.  buonornueckue  HaykM W U3ydyaeMble UMM OPOOJIEMBI.
OyHAaMEHTaJIbHbIC, TPHUKIAJHBIE M TOUCKOBBIE HAYYHBIC HCCIECIOBAaHUS B
OMOJIOTHH.

3HayeHue Ouonoruv B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTuHbl mupa. IIpodeccun, cBsa3aHHbie ¢ Ouosorueil. 3HadueHHUe OMOJIOTHU B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKAa: MEIULHUHE, CEIbCKOM XO34ICTBE,
MPOMBIIIIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneint, XK. b. Jlamapk, Y. JlapBus,
VY. I'apsen, I'. Mengens, B. U. Bepuaackuu, W. I1. Tlasnos, . . Meunuxkos, H.
N. BaBunos, H. B. TumodeeB-PecoBckuii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsi3b OUMOJNOTMU C JAPYTMMH Haykamuy», «Cucrema
OMOJOTMYECKUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U MX H3Y4YeHHUE

KuBble cucTeMbl Kak mOpeaMeT u3ydeHus Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JAUCKPETHOCTh M ILEIOCTHOCTb,
CIHOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, K3MEHUYMBOCTD, POCT U Pa3BUTHE.

YPpOBHHU OpraHu3aluy KUBBIX CHUCTEM: MOJEKYISAPHBIM, KIECTOYHBIMH,
TKAHCBBIH, OpPraHU3MEHHBIN, MOMYJIALIMOHHO-BUIOBOM, AKOCHUCTEMHBIMN
(buoreonieHoTHueckuii), OmochepHsuiii. IIporeccel, MPOUCXOAAIINE B KHUBBIX
cucteMax. OcHOBHbIE mpu3HaKu kuBOro. JKu3zHb Kak ¢opma CyIIeCTBOBAHUS
Martepuu. Hayku, u3ydaromire )KuBble CUCTEMBI HA PAa3HbIX YPOBHSIX OPraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeToael Ouosiornueckord Hayku. HaOmtonenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AIMs], MeTaaHanu3. [IoHdATHE 0 3aBUCUMOU U
He3aBUCUMOW niepeMeHHoW. [lmanupoBanue »skcnepumenrta. I[loctaHoBka u
npoBepka runote3. HyneBas runore3a. [lonsarue BHIOOpKH M €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJTYyYEHHBIX
pe3ysabTaToB. [IpHuMHBI UCKaxkeHHUs Pe3yJabTaTOB »JKcrepumeHTta. lloHsiThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuubl u cxembl: «OCHOBHBIC TpPHU3HAKU JKH3HM», «buomornueckue
cucrembl», «CBOICTBa KHUBOM MATEPUW», «YPOBHU OpPraHU3alUU KUBOU



npupoasl», «CTpoeHuE KUBOTHOM KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBeUeCcKOro opranusma», «buoreouenos», «buochepay, «MeToab
W3y4YEHUS )KUBOU MPUPOIBI».

O6opynoBanue:  Jj1abopaTopHoe  O0OpydOBaHHME  JJIsI  IPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb30BaHWE pA3IUYHBIX METOJOB IMpH
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KieTku

Knerka — cTpykTypHO-(QYHKIMOHAIbHAs e€IUHMIA KuUBOro. KcTtopus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. LLIBanH,
M. Ineitnen, P. BupxoB). OCHOBHBIE MOJIOKEHHS COBPEMEHHOW KJIETOYHOU
TEOPUH.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMmartorpadus, 3JeKTpodope3, METOJl MEUYEHBIX aToMOB, auddepeHInanbHoe
HEeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @urcuposaHHblx
K1emok. DNeKTpoHHass MUKpockonusi. Koughokanvras mukpockonus. Bumanvhoe
(npusicusHeHHoe) usyieHue Kiemox.

JdeMoHcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuibl U cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIM MUKPOCKOI»,
«ctopus pa3BUTHS METOAOB MUKPOCKOTIAM.

O6opynoBaHUEe: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

IlpakTuueckass padora «/3ydeHue METOAOB KJIETOYHOM OuoOIOTUH
(xpomatorpadusi, snextpodope3, auddepeHmanbHoe HEHTPUDYTUPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3alus KJICTKU

XUMHYECKHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHKPOIIEMEHTHI.
Bona u e€ ponp kak pacTBOpUTENS, peareHTa, y4aCTUE B CTPYKTYPHUPOBAHUU
KJIETKHU, TEIUIOpEeryisuuu. MuUHepalbHbIe BEIeCTBA KJIETKH, UX OUOIOrhuYecKas
poJib. POnb KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buonorndeckue mnoauMmepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekybl. [lepBuunas
CTpYKTypa Oejka, NeNTUjHas CBsA3b. BTopuuHas, TpeTHUYHAs, YETBEPTHUUHAS
cTpykTypbl. [lenatypaums. CpoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornueckue QyHkuuu 0enkoB. Ilpuonsi.

YraeBoabl. MOHOCaxapuabl, AUCAXapUbl, OJUTOCAXapUIbl U MOJHUCAXAPUIBI.
OO6mmit  miaH cTpoeHus U (U3UKO-XMMHUYECKHE CBOMCTBA  YIJEBOJIOB.
buonoruueckue QyHKIUM YIII€BOIOB.



Jlunuaet. 'uapodunsHo-ruapodoOHbIe cBOMcTBA. Knaccudukaius TUnuaos.
Tpurnuuepuasl, dochoaunuabl, BOCKH, CTepouibl. buonormyeckue ¢GyHKIUU
munuaoB. O0ume cBoicTBAa OMOJIOTHYECKUX MEMOpPAH — TEKY4eCTh, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, OJYITPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun kommiementapuoctu. [IpaBuio Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. Mectonaxoxaenue u ouonornueckue pynxnuu JJTHK.
Buaesl PHK. ®yukuun PHK B kitetke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizsu B mosekyiae ATO.
buonornueckue pynkuun ATD. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (YHKIIUU B
kietke. [pyeue wykneozuompugocpamer (HT®). CexsenupoBanue JHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPOMeoMUuKu.

CrpykrypHas Ouonorus: OMOXMMHUUYECKHEe U OUO(DU3NYECKUE UCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOjekyl. Mooenuposarue
cmpyKmypuvl U QyHKYui OUOMOAEKYN U UX KOMNIeKcos. Komnvromepnoli ouzaiin u
opeaHuyecKuil CuHme3s OUOMONEKYN U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptpetsr: JI. [Tonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Canrep, C. IIpy3unep.

Juarpammbel:  «PacnpeneneHue XHMHUYECKHUX JJIEMEHTOB B HEXHUBOU
npuponae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKMBOU IPUPOJIEN.

Tabmuubl u cxembl: «llepuoguueckas TabmuIla XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJbl BOIbI», «BemecTBa B cocraBe opranu3zmoBy», «CTpoeHue
MOJIeKyIbl Oenka», «CTPYyKTyphl O€NKOBOM MOJEKybl», «CTpoeHUE MOJEKYJ
yriieBoaoB», «CTpoeHne MONeKysl JHUNuI0B», «HyKIEeHMHOBBIE KHCIOTHDY,
«Ctpoenue monexyinsl ATO».

O0opynoBaHue: XuMu4eckas 1ocyia 1 000py10BaHue.

JlabopaTopHasi padora «O0HapykeHHe OCJIKOB C TOMOIIbIO Ka4eCTBEHHbBIX
peaKkuuin.

JlaGoparopnass  paGora  «liccnemoBaHuMe ~— HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHbIX OPTaHU3MOB).

Tema 5. CTpoenue u GyHKIUH KIETKH

Tumbl KJIETOK: HJyKapuoTHYeCKass U Mpokapuornyeckad. CTpyKTypHO-
(yHKIIMOHAIbHBIE 00pPa30BaHUS KIETKHU.

Ctpoenue npokapruoTHUYeCKol KieTku. KieTouHnas crenka 6akTepuit U apxen.
OcobeHHOCTH CTpoeHUs TeTepoTpodHON U aBTOTPOGHON MNPOKAPHUOTHUECKUX
KJIETOK. MecTo U poJsib IPOKapHOT B OMOIIEHO3aX.

Crpoenne u (yHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3matuyeckass wMemOpana (miazmanemma). CTpykTypa IIa3MaTH4eCKOU
MeMOpanbl. TpaHCHOpPT BEUIECTB 4Yepe3 IJIa3MaTUYECKYI0 MEMOpaHy: MacCUBHbBIN
(mudpdy3us, obneru€éHnas auddysus), aKTUBHBIM (MEPBUYHBIA U BTOPUYHBIN



akTUBHBIN TpaHcnopT). llomymponunaemocts memOpanbsl. PaboTa HaTpuii-
KaJIMEBOr0 Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuro3. DK30muTo3. Kinerounas
creHka. CTpykTypa U GYHKIMH KJIECTOYHON CTEHKHU paCTeHH, TPUOOB.

[uronmasma. [{uto3zons. [{utockener. /[Bukenue nurominasmMbl. OpraHoOUAbI
kieTku. OnHoMeMOpaHHbIE OpraHOWAbl KJETKH: OHHIOIUIa3MaTH4ecKas CeTh
(BIIC), anmapat ['onbmku, TU30COMBI, UX CTpoeHUE U (QyHKIHMHU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OpPraHOWAOB KieTKU. CTpOEHHUE TPaHYISIPHOIO PETUKYITyMma.
Mexanuszm nanpasnenus benxkoe ¢ IIIC. CunTe3 pacTBOpUMBIX OeiakoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. ['mankuii  (arpanyyisipHblil)  3HAOIUIA3MATUYECKUN
petukynym. CekperopHas QyHkuus amnmapara ['onbmxu. Moodugurkayusa denxos 6
annapame [onvoxcu. Copmuposexka 6enxos 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKU:  MUTOXOHJIPUU,  IUJIACTHUBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumouoecenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenrie u (yHKIMHA MUTOXOHApUN U mnactul. llepBuunsle,
BTOPUYHBIE U  CIIOXHBIE  TJIACTUALI  (OTOCHUHTE3UPYIOMIUX  JYKAPHOT.
XJIOpOIIaCThI, XPOMOIJIACTHI, JISMKOIIACTHI BBICIINX PACTCHU.

HememOpannbie opranounsl kietku CtpoeHune v QPyHKIMH HEMEMOpPaHHBIX
OpraHOUI0B KJIETKHU. Pubocomsil. Ilpomesxcymounvie Qunamenmai.
MukpodunameHTsl. Axmunogvle Mukpoguiamenmol. MBbIIIEUHbIE  KIIETKU.
AxmuHogvle KOMNOHeHmbl HemblueuHblXx Kiemok. Mukporpyoouku. KieTouHbiit
neHtp. CTpoeHHME U JABWXKEHHE KIYTUKOB M pecHUYeK. MUKpOTpyOOUKH
uurorasmel. Llentpuons. benku, accoyuuposaunvie ¢ Muxpoguiamenmamu u
mukpompybouxamu. MomopHvle 6enku.

Snpo. Obonouka spa, XpoMaTUH, KapuoIiazMa, SIAPBIIIKH, UX CTPOCHHUE U
bynkiuu. AnepHsiii O0enkoBblid MaTpukc. I[IpocTpaHCTBEHHOE paCHONIOKEHUE
XpoMocoM B wuHTephazHOM snpe. Iyxpomamun u cemepoxpomamun. benku
XpOMaThHa — TUCTOHBL. JJumamuxa s0epHou 00010uKU 8 Mmumose. HoepHviii
mpauncnopm.

Kinerounsie BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK dYKApUOT
(pacTUTENbHOM, ) KUBOTHOU, TPUOHOI).

JdeMoHcTpanuu

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

Tabmuubl U cxembl: «CTpoeHHE HYKApUOTUYECKOW KIeTKu», «CTpoeHue
XKUBOTHOM  KJIETKW», «CTpoeHHME  pPaCTUTEIBbHOM  KIeTKm», «CTpoeHue
MUTOXOHJIPUMY, «SA1poy, «CTpoeHne MPOKapUOTUUECKON KIIETKUY.

O6opynoBaHHE: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEeNapaThl 0aKTepHUAIbHBIX KJIETOK.

JlabopaTtopnass pabora «l3ydeHwe CTpOEHUS KIETOK Pa3IMYHbBIX
OpraHU3MOBY.

IpakTuueckas padora «/3yyeHue cBOWCTB KIETOYHON MEMOpaHbI».



JlabopaTopnas pabora «JVccienoBanue miazMoiiM3a W JIeTIa3MOJIN3a B
PACTUTEIbHBIX KIETKAX).

IIpakTuyeckass padora  «l3ydyeHue  JBUKEHHUS  UUTOIUIa3Mbl B
PACTUTEIbHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M MPeBpPalllecHUE JHEPIUU B KJIETKe

AccUMUISIUS U TUCCUMUWISIIIUS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(HBIM M rerepoTpodHbIil. YyacThe Kuciopojia B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obecneyeHue kieTku: npespamieHue ATD B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuidl KIETOYHOTO
Metabonuzma. DepMeHTh, HX CTPOCHHE, CBOMCTBA M MEXAHU3M JIEUCTBUSI.
Kodepmentsl. Otnuuus pepMeHTOB OT HEOPraHUYECKUX KaTalin3aTopoB. bemku-
aKTUBATOPbl M OETKU-UHTUOUTOPHI. 3aBUCHUMOCTH CKOPOCTU (epMEHTATUBHBIX
peaKkiuii OT pa3IMuHbIX (PaKTOPOB.

[lepBUYHBIA CHUHTE3 OpPraHUYECKMX BEIIECTB B KiIEeTKEe. DOTOCHHTES.
AHoKcueenHblll U OKcueeHHbll Gomocunmes y baxmepuii. Ceemocoouparoujue
nucMeHmsl U NUSMeHmMbl PeaKyuoHH020 yenmpa. Poinb XJI0poIiacToB B pouecce
¢doTocunTe3a. CreroBast u TeMHOBas Qasbl. Pomoovixanue, Cs, C,. u CAM-munul
gdomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusiHue paznuuHbix (PakTopoB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHHe (HOTOCHHTE3A.

XEMOCHUHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUPYIOIUE OaKTepUU, KEIe300aKTEPUH, CEpOOAKTEPHUH, BOJOPOJHbBIC
OakTepuu. 3HAUYCHHE XEMOCHHTE3A.

AHa3poOHbIe opraHu3mbl. Buabel Oposxenus. IIpoaykTsl OpokeHHS U HUX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30yAUTENIN O0NIE3HEH.

AspobOHbIe OPTraHU3MBI. Ortansl SHEPTrETUUECKOTO oOMeHa.
[loaroroButenbHbIM 3Tamn. ['TUKOIN3 — OECKUCIOPOAHOE PACIIEIIEHUE TTTIOKO3HI.

buonornueckoe okuciieHue, WIK KJIETOYHOE JAbIXaHue. Pojib MUTOXOHAPUY B
npoiieccax Ouonorudeckoro okucienus. Hukmuyeckue peakuun. OKUCTUTETBHOE
dbochopunupoBanue. DHepeus membpanno2o 2epaduenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmaser. llpeumyniecTBa a’poOHOTO MyTHU
oOMeHa BelecTB mepe aHadpoOHBIM. D (PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: JIxk. [Ipuctau, K. A. TumupsizeB, C. H. Bunorpaiackuii, B. A.
Onrensrapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Tabmunbl 1 cxembl: «DoTocuHTE3)», « IHEPreTUUECKUil 00MeH», «bruocunTes
oenkay, «CtpoeHue pepMeHTay, « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOPYIOBaHHE JJIsi HMPUTOTOBJICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass padora «l3ydyeHue  KATaAIUTUYECKOM  AKTHBHOCTH
(dhepMeHTOB (Ha MpUMepe aMuiIa3bl WM KaTajlas3bl)y.



JlabopaTtopnass pabora «/3yyeHue (epMEHTATUBHOIO paCIHICILICHUS
MEPOKCUA BOJIOPOAA B PACTUTEINBHBIX U JKUBOTHBIX KIIETKAX).

JlabopaTtopnass pabdora «CpaBHeHue mpoiieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi pabota «CpaBHEHHE ITPOIECCOB OPOKEHHUS U TBIXaHHS ).

Tema 7. HacneacrBenHass uHGoOpManus U peajin3anus eé B KiIeTKe

Peakuum marpuuHoro cunrtesa. [I[pyHIHMN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpU4yHOTO cuHTe3a. Peanuszanus HacieacTBeHHOW nHpopmanuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpunius — MartpuuHblii cuHTe3 PHK. Ilpunuumns
TPAHCKPUINIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsiius u e€ stanel. Yyactue Tpancnoptsix PHK B 6nocunTese Oenka.
VYcnoBuss Ouocunre3a Oenka. KomupoBanue amunHokucior. Ponb pubocom B
OnocuHTE3€e OenKa.

Cospemennvle npedcmagieHus o cmpoenuu 2eHog. OpraHuzaius reHoMa y
MPOKAPHOT M 3YKAPUOT. Perynsums akTUBHOCTH I'€HOB y MPOKapuoT. ['mmoresa
onepoHa (®. XKako6, K. Mano). Monekynsipuvle mexanuzmvl IKCHPECCUuu 2eHO08 y
aykapuom. Ponb xpomamuna 8 pezynsayuu pabomsl 2enog. Perynsius 0OMEeHHBIX
MPOLECCOB B KJIEeTKE. KileTOUHbIM roMeocTas.

Bupychl — HeksieTouHble (OPMBI KU3HU U O0IUraTHbIe napa3uthl. CTpoeHUe
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepoicawyux eupycos, PHK-coodepicawux e6upycos, 6axmepuogazos.
Obpammnas mpaunckpunyusl, pegepmasa, uHmezpasa.

BupycHbie 3a00neBanus 4enoBeka, XKMBOTHBIX, pactenuid. CIINI, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatay)
CMPYKMYPHBIX OUono2uyeckux oanHvlx. Hanomexnonozuu 6 ouonocuu u meouyune.
Ilpoepammupyemoie pynxyuu 6enxos. Cnocodbwl 0ocmasKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbnos, /1. . IBaHOBCKUIA.

Tabmuibl u cxembl: «buocunTte3 Oenkay, «l'eHeTHUeCKUl Koa», «Bupycoi»,
«bakrepuodaru.

IIpakTuyeckas padora «Co3nanue MOJEIN BUPYCay.

Tema 8. 7JKu3HeHHbI HUKJ KICTKHU

Knerounslii muki, ero mnepuonasl u peryinanus. Wurepdasza u MUTO3.
OcobeHHOCTH TpoleccoB, MpoTekaromux B uHTep(daze. IloaroroBka KIEeTKu K
nenenuto.  I[lpecuHretndeckuii  (MOCTMUTOTHUYECKHIl),  CUHTETUYECKUM U
MOCTCUHTETUYECKUN (MPEMUTOTUUECKUI) TIEPUOIbl UHTEP(]A3bI.

Martrpuussiii cunte3 JHK — pennukanus. [Ipunmuner perumkanuum JHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUNAPAJIEIbHOCTD.
Mexauusm permmkanun JTHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u



TelIoMepa3a. XPOMOCOMHBIM HA0Op KIETKM — KapuoTHN. JIUTIOMIHBIA |
rariouJIHbIA -~ HaObopbl  XpoMocoM. ['oMonoruuneie Xpomocombl. [losioBbie
XPOMOCOMEBI.

Henenne knetkm — MuTO3. CTagum MHTO3a W NPOUCXOASIIME B HHUX
npouecchl. Tunbl MuTo3a. KaprokrnHe3 W UUTOKMHE3. brHonormyeckoe 3HadYeHUE
MHTO3a.

Perynsuuss murornueckoro uukia kietku. lIporpammupyemas kiaerodyHas
rudesb — anormnTos.

Knerounoe sipo, Xxpomocombl, (yHKIIMOHAJIbHAsi T€HOMUKA. Mexanuszmol
nponugepayuu, ouggepenyuposku, cmapenus u eubenu kKiemok. «l{ugposas
K1emKkay» — buouHgopmamuveckue mMooeau QyHKYUOHUPOBAHUS KIIeMKU.

JdeMoHcTpauuu

Tabmuubl U cxembl: «OKU3HEHHBIM MUK KIETKW», «Mwutosy, «CTpoeHue
xpomocom», «Pemmukanus JJTHK».

O6opyaoBaHue: CBETOBOM MUKPOCKOM, MUKpoOIpenapathl: «MHUTO3 B KJIETKaX
KOpEIIIKa JTYKa.

JlaGoparopnass  paGora  «lI3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenaparax».

JlabopaTopHasi paGota «HabnroneHrne MUTO3a B KJIeTKaX KOHYMKA KOpEIKa
nyKa (Ha TOTOBBIX MUKPOIIpENnapaTax)y.

Tema 9. CTpoeHne u pyHKIUU OPTraHU3MOB

buonornueckoe pazHooOpaszue OPraHU3MOB. OIHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENHHOCTH  OJHOKIIETOYHBIX
opraHu3moB. baktepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJHOKJIETOUHBIE
BOJIOPOCIIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.

B3anmocCBs3p 4YacTeld MHOTOKJIETOYHOIO OpraHu3dMa. TKaHW, OpraHbl H
cucTtemMbl opranoB. OpraHu3M Kak eJuHoe 1enoe. ['omeocras.

Txkanu pacteHuil. Tunbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeNbHas,
MOKPOBHAsI, MPOBOAsAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(yHKIUI U pacnosIOKEHUs TKAHEW B OpraHax pacTeHUM.

TkaHu XKUBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: 3MUTEIAAIbHAS,
COCIMHUTEIbHAS, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QyHKUUN u
PAaCIIONIOKEHHS TKAaHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M Te€HEpaTUBHBIE OpraHbl pacreHuid. OpraHbl U
CHUCTEMBbI OPTraHOB KUBOTHBIX U 4eIOBEKa. OYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3MoB. Kapkac pactenuil. CKelneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX >XMBOTHBIX. HapyHbli U BHYTpeHHUU ckeneT. CTpoeHue u
TUIIBI COEJIMHEHUS] KOCTEM.

JIBr>keHrue  Opranu3moB.  JIBMJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouHOE, KTYTUKOBOE, peCHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PAaCTCHUM:



TPONU3MBI M HACTUHU. JIBH)KEHME MHOTOKIETOYHBIX >XUBOTHBIX M YEIIOBEKA:
MblieyHasi cucrema. Pediiexc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranusmoB. lloryomenune BOABI,  YIVIEKMCIOIO rasa U
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue XUBOTHBIX. BHyTpuIonoctHoe u
BHYTPHUKJIETOYHOE NulIeBapeHue. [IuTtaHnue Mmo3BOHOYHBIX >KUBOTHBIX. OTAENBI
NUIIEBAPUTENBHOrO TpakTa. IlumeBapurensHble xenedwpl. [IumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >xuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KJIETKU. KoxxkHOe npixaHue. [[pixaTenbHas HOBEPXHOCTD.
’KabGepHoe u nérounoe apixanue. J[pixaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOCHUS JETKMX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenpHass CHCTEMa 4YeIOBEeKa. MeXaHUu3M BEHTWIALMU JIETKUX Yy NTHI] U
MJIEKOMUTaIOmMuUX. Perynsius apixanus. J{pixateabHble 00bEMBI.

TpaHcopT BEmECTB y OpPraHU3MOB. TpPaHCHOPTHBIE CHCTEMBI PACTCHUU.
TpaHncopt BemecTB y XKUBOTHbIX. KpoBeHoCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKHMBOTHBIX H  uenoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOIIOLHUOHHbBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBbI MO3BOHOYHBIX KUBOTHBIX. Pabora
cepala U e€ perysiuus.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. Beigenenue y
#KUBOTHBIX. CoxpartutenbHble Bakyonu. Opranbel BbiaeneHus. OunbTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHHME KaK MEXaHWU3MbI PabOTHl OPTraHOB BBIICIICHHUS.
CBsI3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTENIBHON cUCTEMaMu. Beinenenue y
MMO3BOHOYHBIX >KHUBOTHBIX U uenoBeka. [louku. Ctpoenune u ¢GyHKIIMOHUPOBAHUE
He(pona. OOpazoBaHuEe MOYM y YEIOBEKA.

3amura y OpraHrM3MOB. 3allUTa y OJHOKIETOYHBIX OpPranu3moB. CIOpHI
OakTepuid W UUCTHl MNPOCTEHIIMX. 3allldTa Yy MHOTOKJIETOYHBIX pPAaCTCHUH.
Kyrukyna. CpeacTsa macCUBHOM M XMMHUYECKOM 3aIUThI. OUTOHIUBI.

3amura y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKPOBBI M HMX NPOU3BOJHBIE.
3ammTa opranu3zMa ot Ooznesneil. UMmyHHas cuctema yenoBeka. KieTouyHwlil u
rYMOpadbHbIH UMMYHUTET. BpoOXIEHHBIM W TPUOOPETEHHBIM crenupUIeCKu
UMMYHUTET. Teopus KIOHaJIbHO-celeKTuBHOro mmmynurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBEThI OpraHu3MoB. Posib BpOxKAEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxumocts U perymsauus |y OpraHusMoB. Paszapaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxumocTs u peryuanus y
pacteHuid. POCTOBBIE BelllECTBa U UX 3HAYECHHUE.

HepBHas cucrema u pedrnekropHas peryidnusi y >KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTAENbL. JBOJIOLUUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTJENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduekc u
pediekTopHast ayra. be3ycioBHbIE U YCIOBHbBIE PE(IICKCHI.



['ymopanbHas perynsnus M SHIOKPUHHAs CHCTEMA >KMBOTHBIX WU YEJIOBEKA.
JKenespl HSHOOKPUHHOM CHUCTEMbI M MX TOPMOHBI. J[efiCTBUE TOPMOHOB.
B3auMocBsi3b HEpBHOM M SHIOKPUHHON cucteM. ['unoramamo-runoduzapHas
CUCTEMA.

JdeMoHcTpanuu

[Toptper: W. I1. I1aBinos.

Tabmuubl 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIECTOUYHbBIC
Bojtopociny, «bakrtepun», «lIpocteiimmuey», «Opranbl LBETKOBBIX PACTEHHII»,
«CHucTeMbl OpPraHOB IMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CcTpoeHue
HacekoMbIx», «Tkanu pacrenmity, «KopHeBbie cucteMbl», «CTpOeHHE CTEOJS,
«CTpoeHHE JMCTOBOM IUIACTUHKWY», «TKaHM >KUBOTHBIX», «CKEJIET 4YeIOoBEKay,
«ITumeBapurenbHass cucrtema», «KpoBeHocHas cucreMa», «/lpixarenbHas

CHUCTEMaY, «HepBHass ~ cuctemay, «Koxay, «MpImieyHas ~ cUCTEMay,
«BblmenutenbHas cucteMay, «IHIOKpHUHHAS cucteMay, «CTpOCHUE MBIIIIBDY,
«Ammynutery,  «KumeyHONomoCTHBIEY, «CxemMa  THTaHUSI  PACTCHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIPBI»,
«Ctpoenne mnaHapun», «BHyTpeHHee cTpoeHue H0XAEBOro uepss», «HepBHas
cucreMa peio», «HepBHas cucrema gsarymku», «HepBHas — cuctema
npecMmbikaromuxcay,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIeKonuTaromux», «HepBHas cuctema denoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpenapaThl OJHOKIECTOYHBIX
OpPraHu3MOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUH
HACEKOMBIX, UIJIOKOXKHX, *KUBbIE IK3EMIUISAPbl KOMHATHBIX pAacCTeHUM, repOapuu
pacTeHUM pa3HbIX OTIENIOB, BJAXHbIE IMpenaparbl JKUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
000opyTI0BaHUE AJIsl AEMOHCTPAIIMU TOYBEHHOT'O W BO3YIIIHOTO MUTAHUS PACTCHUH,
pacuieryieHus Kpaxmania u 0eJIKoB MoJl 1ecTBueM PepMEHTOB, 000PYI0BAHUE IS
JEMOHCTPALMU OIBITOB IO U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKMX, MEXaHU3Ma
JbIXaTENbHBIX ABHKEHUN, MOJIEJIN TOJIOBHOTO MO3Ta Pa3JIMUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3ydeHue TKaHE paCTEHHIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHue opraHoB [IBETKOBOT'O PACTECHUS.

Tema 10. PazmHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOKEHUSI OPraHU3MOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXXEHUSI:  MOYKOBAaHUE,  CIOPYJISIUS,
(dbparmeHTanus, KJIOHUPOBAHUE.

[TomoBoe paszmuoxenue. IlosioBele KIIeTKHM, WM rameTbl. Meio3. Craguu
Mmeio3a. [loBenenne xpomocom B Meio3e. KpoccuHrosep. buosmornueckuii CMpICa
MEWO03a M TOJIOBOrO mporecca. Meno3 M €ro MeCcTO B JKU3HEHHOM IIUKIIE
OpPraHu3MOB.



[IpenzaponsimieBoe pazButue. I amerorenes y :KuBOTHBIX. [10I0BBIE KEE3BI.
OO6pa3oBanHue 1 pa3BUTHE MOJOBBIX KIeTOK. CnepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmmogoTBOpeHHE U AMOpPHUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrnocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHUOTIOTHS — HayKa
0 Pa3BUTHHU OPraHU3MOB. Mopghozenes — 00Ha U3 2nasHvlx NPobIem IMOPUOTIOSUU.
Konyenyusa mopgocenos u mooenu mopgoecenesza. Craauum >MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jnarymku). JpoOienwe. Tumbl  ApoOIeHUS.
Jlemepmunupoeannoe u Hedepmunuposanmnoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJICHHS MIIEKOMHUTAIOMIUX. 3apOBIINIEBbIE JIUCTKU
(ractpyssiiust ). 3akiiajika OpraHOB M TKaHEH U3 3apO/IbIIIEBBIX JIUCTKOB. B3aumHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (SMOpUOHAIbHAS HMHAYKIUA).
3akjagka TUIaHAa CTPOCHHUS KUBOTHOTO KaK  Pe3ylabTaT HEpapXUUYECKUX
B3aUMOJICUCTBUI TEHOB. BnusHue Ha HSMOpPUOHANIBHOE pPa3BUTUE PATUYHBIX
(haKTOPOB OKPYKAIOIICH CPebl.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHanbubld mepuon. IIpsimoe wu
HempsiMmoe pas3Butue. PaszButue ¢ wmetamopdo3oM Yy OECIO3BOHOUHBIX U
MMO3BOHOYHBIX UBOTHBIX. bHOJIOrMYeckoe 3HaYeHHE MPSMOr0 W HEIPSIMOro
pa3BUTHA, UX PACHPOCTPAHEHUE B MPUPOJE. THUIBI POCTa KUBOTHBIX. DakTOPHI
PEryJsiliuyi PocTa )KMBOTHBIX U yenoBeka. CTaiuu NoCTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenioBeka. [lepuoabl oHToreHesa uenoBeka. CTapeHue U cMEpPTh Kak
OMOJIOrMYECKUE MPOIECCHI.

PasmHoxenue u paszButue pacteHuil. ['amerodutr u crnopodut. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuidl. (OOpa3oBaHue cHop B Ipolecce Meko3a.
'ametorene3 y pacrenud. OIJIOAOTBOPEHHE M PA3BUTHE PACTUTEIIbHBIX
opraHu3MoB. [[BoiiHOe OIJIOOTBOPEHHE Y IIBETKOBBIX pactenuil. O0pazoBaHue u
pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYJISIIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpauuu

[Toptpetsr: C. I'. Hapamun, X. [lInemas.

Tabmuubl U cxembl: «BeretaTuBHOE pa3MHOXKEHHE», «THIBI OECIOIOTO
pa3MHOXeHUs», «Pa3MHOXeHHE XJIaMHJIOMOHAJb, «Pa3MHOXKEHUE 3BIIIEHBIY,
«Pa3MmHOXkeHUE TUAPBD, «Meio3y, «XpomocoMbl», «l'ameroreHnes», «CTpoeHue
SUIEKIIETKU U crepMmaTo3ousa», «OCHOBHBIE CTaJuu OHTOreHezayn, «lIpsmoe u
HempsiMoe pas3Butue», «Pa3Buthe wailickoro xyka», «Pa3Butue capaHumy,
«Pa3zButue narymku», «J{BoilHOE OIJIOJNOTBOPEHHE Y IIBETKOBBIX PACTCHUN,
«CTpoeHue ceMsiH OJTHOAOJIbHBIX U JBYJOJBHBIX pacTeHUN», « KU3HEHHBINA UK
MOPCKOM  KamycCTbD», <«OKu3HEHHBIM LHMKI  MXa», <« KHU3HEHHBIM  [UKI
MarnopoTHUKa, «KU3HEHHBIN IIUKII COCHBI».



OGopynoBaHue: CBETOBOM MHUKPOCKON, MHKpOMNpenapaThl SHIEKIECTOK H
CIIEpMAaTO30MI0B, MOJIENb «L MK pa3BUTHS JISATYLIKW.

JlaGoparopHas padora «/3ydeHue CTpOCHHS MOJOBBIX KJIETOK HA FOTOBBIX
MHKpOIpenaparax».

IIpakTuyeckass padora «BpisBlIeHME NPU3HAKOB CXOACTBA 3apOJbIIIECH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOXXEHHUS BBICHIMX
pACTEHUI».

Tema 11. I'eneTMka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHU3MoOB

Hctopus cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Menpgens, I'. ne ®@puza, T. Moprana. Ponb 0T€4eCTBEHHBIX YYEHBIX B PAa3BUTUU
renetuku. Pa6otel H. K. Konbrosa, H. 1. BaBunora, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE TEHETUYECKHE MOHATUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTEPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsI TMHUSL, THOPUJIBI, TEHOTHM, (DEHOTHIL.
OCHOBHBIE ~ METOJbl ~ T€HETUKU: TUOPUIOJOTHYECKHUM,  I[UTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HE TUYECKHIA.

JdeMoHcTpanuu

[Toptpetsr: I'. Mengnens, I'. ne ®@puz, T. Mopran, H. K. Komnsuos, H. W.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuid.

Tabnuibl U cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpELIBaHUS.

JlabopaTtopnass padora «Jlpo3odpuna Kak OOBEKT TIE€HETHYECKUX

HUCCJIETOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaenss — 3aKoH

eauHooOpasusi ruOpu0B nepBoro nokonenus. [paBuno nomunupoBanusi. Bropoi
3aKOH Menaens — 3aKOH paclleIUIeHus IIpU3HaKoB. LluTosornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ Mmore3a YucToThl raMer.

AHanusupyoliee cKpemnBanue. [[poMexKyTOuHbI XapakTep HAcJIeIOBaHHUS.
Pacuenienre nmpu3HakoB MPpU HEMOJIHOM JTOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHjienst — 3aKOH HE3aBUCUMOTO
HACJIEIOBAHUS  IIPU3HAKOB. [uTonornyeckue OCHOBBI  JTUTUOPUAHOTO
CKpELIUBaHUS.

CueruieHHoe HacienoBaHue mnpuszHakoB. Pa6otrsl T. Moprana. CuerieHHOe
HACJIEJOBAaHUE TE€HOB, HApPyLIEHUE CLEIUIEHUS MEXAYy TIeHaMH. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.



I'enernka nona. XpoOMOCOMHBIN MEXaHU3M ONPEAEIEHUs N0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMerHeli M reTeporaMeTHbid MoJ. ['eHeTtnueckas
CTPYKTYpa MOJOBbIX XpoMocoM. HaciienoBanne npu3HaKoB, CUEIIIEHHBIX C ITOJIOM.

['enorun kak nenoctHas cucremMa. [lnernorponuss — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXECTBEHHBIM auienu3M. B3anMoneicTBUE HEaUIeNbHBIX T'EHOB.
Kommnementapaocts. Jnucras. [Honumepus.

['eHeTnyecknil KOHTPOJIb PAa3BUTHS PACTECHHM, XUBOTHBIX M YEJIOBEKa, a
Takke (PU3UOJIOTUYECKUX TMPOLECCOB, MOBEJACHUS M KOTHUTUBHBIX (DYHKIIUA.
['eHeTnyeckre MEeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO35IMH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['€HeTHYecKHue acmleKThl KOHTPOJS U
M3MEHEHHUsI HACIEeACTBEHHON NH(POPMAIIUHU B TIOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JdeMoHcTpauuu

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

Tabmuubl u cxemsl: «llepBriit 1 BTOpoil 3akoHbl Menaens», « Tpetuii 3akoH
Mengens», «AHaIM3HWpYIOLIEEe CKpelnBaHue», «HemoiHoe nOMUHUpPOBAHHEY,
«CuernjieHHoe HacjleoBaHUE NPU3HAKOB Yy Apo3oduisly, «l'eHeThka moJay,
«Kapuotun denoBeka», «Kapuotun npozodunbr»y, «Kapuotum nOTULBDY,
«MHOXeCTBEHHbBIN ajenu3My», «B3auMoIeiCTBUE T€HOBY.

O6opynoBaHue: MOJEAb JJisI JIEMOHCTpPAllMM 3aKOHOB e€IuHOO0Opasus
rUOpHUIOB TIEPBOrO TMOKOJICHUST M pPACHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHA HE3aBHCUMOIO HACJIEAOBaHMS IPU3HAKOB, MOAECIb A
JEMOHCTpPAlMd CLEIUIEHHOTO HACJIEJOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapart: «J[pozodunar.

IlpakTnueckass padora «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOTO
CKpEILIUBaHUs Y APO30(PUIBIY.

IlpakTnueckass  padora  «/3ydyeHue  pe3ylnbTaToB  AUTHOPUIHOTO
CKpELIUBaHUs Y APO30(PUIBIY.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotuna u cpeasl npu  dopmupoBaHuu (peHotumna.
N3menunBoCcTh mpu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buisl
M3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBCHHAS.

MopaudukanuonHas U3MEHYMBOCTh. Ponb cpeast B (GOpMUPOBAHUU
Moau(pUKaMOHHONW M3MeH4YnBOCcTU. Hopma peakiuu npusHaka. BapuanuoHHbIN
psan u BapuanuonHas kpuBasi (B. Horanncen). CpoiicTBa MOIu(PUKAIIMOHHON
W3MEHYHUBOCTH.

I'eHoTHIMUECKast N3MEHUYNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHYMBOCTH.
Bunpl reHOTUIIMYECKON N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHas W3MEHYMBOCTh. MeW0O3 W TMOJOBOM MPOIECC — OCHOBa
KOMOMHATUBHOW M3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3/IaHUU
F€HETUYECKOr0 pa3Ho00pasusi B mpejiesax oJHOro BUA.



MyTannoHHass HW3MEHYMBOCTh. BuIbl MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUMPOBAHHBIE MyTaluu. SaepHele u
HUATOIUIa3MaTHYeckue myrtauuu. CoMaTUYeCKHe W MOJOBble MyTauuu. [IpudnHb
BO3HMKHOBEHUS MyTauvil. MyTareHbl W WX BIWSAHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO MPOLECCA. 3aKOH TOMOJIOTUYECKHUX PSIA0B B
HacnenctBeHHo m3menuuBoctu (H.M. BaBunos). BuesnepHass M3MEHUYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, pOJb dNUSEHeMmUYeckux @axkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2aAHUIMOS.

JdeMoHcTpanuu

[TopTpersi: I'. ne ®pus, B. Uoranucen, H. 1. BaBunos.

Tabmuuer m  cxembl: «Buasl w3MeHuHMBOCTHY», «MoaudukarmoHHas
U3MEHYUBOCTDY, «KomOuHaTuBHas U3MEHYUBOCTD, «Meno3sy,
«OnnonoTBopeHuey, «l enernueckue 3a0o0sieBaHus yeaoBekay, « Buabl Mytanuii».

O6opynoBaHue: KUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PACTEHH,
pucyHku (potorpadun) KUBOTHBIX C PA3TUUYHBIMU BUIAMU U3MEHYUBOCTHU.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapHallMOHHOTO psga U
BAPHUALMOHHOW KPUBOII».

IIpakTuueckas padora «Myrtauuu y Japo3oduiasl (Ha TOTOBBIX
MUKpOIIpEenapaTax)y.

Tema 14. I'eneTnka 4ejioBeKka

Kapuorun denoBeka. MexayHapoaHas NporpaMMa HCCIENOBaHHUS T€HOMa
yejaoBeKa.  MeToapl  HM3y4YeHHMs] TEHETHKM  YEJIOBEKAa: T'€HEAIOrMYECKHUid,
OJIM3HEIIOBLIN, IIUTOTCHETUUCCKU, MOMYJISAIMOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HE TUYECKHI. CoBpeMenHoe OIIPEIEIICHUE TEHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIUPOBAHUE, B TOM YHCIIE C IMOMOIIBIO
[1I[P-ananu3a. HacneacTBeHHble 3a00JieBaHUs YesioBeKa. [ eHHbIE U XpPOMOCOMHBIE
Oone3Hu denoBeka. boyie3HW ¢ HACIENCTBEHHOM MpPeapacloyiOKEHHOCTHIO.
3HaYeHHE MEIUIMHCKOW T€HETUKHU B MPEAOTBPALICHUU U JICUEHUH T€HETHYECKHX
3a00neBaHuil yenoBeka. MeauKo-reHeTUueCcKkoe KOHCYJIbTHUpoBaHUE. CTBOJIOBBIE
KJIeTKH. [[OHSITHE «T€HETHYECKOro rpy3a». DTUYECKHE aCIEKThl UCCIECIOBAaHUN B
00J1acTU peJaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['eneTtnyeckrie (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIHLHOCTH YEJIOBEKa K
(U3UYECKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpY»XKatouleh cpeabl. ['eneTnueckas
MPEIPACIIONOKEHHOCTD YEIOBEKA K MATOJIOTHUSIM.

JdeMoHcTpanuu

Tabmuupl 1 cxembl: «KapuoTtun uenoBekay, «MeToJbl U3YyYEHUS] TEHETUKU
4yesoBeKkay, «I 'eHeTuuecKue 3a00JIeBaHUs YE€IOBEKay.

IIpakTuyeckas padora «CocTaBICHHUE U aHAIA3 POJOCIOBHON.

Tema 15. Cenrekuusi opraHusmMoB



JlomecTukauss W CeNeKUusd. 3apOXKJICHUE CEIIEKIMU W JTOMECTUKAIHH.
VYuenne H. W. BaBunoBa o IleHTpax NpPOUCXOXKIACHUS W MHOTr0o0pa3us
KYJIbTYPHBIX pacTeHHUil. Poib ceneknuu B CO3aHUM COPTOB PACTEHUN U IMOPOA
KUBOTHBIX. CopT, mOpoAa, IITaMM. 3aKOH T'OMOJOTHYECKUX pPSIAOB B
HaciaeAcTBeHHOM wm3MeHumBoctTh H. . BaBunoBa, ero 3HadeHue iA
CEJIEKIIMOHHON PadoTHhl.

Metonbpl cenekUMOHHON padoThl. McKyccTBeHHBIH OTOOp: MacCoBBIA U
VHIUBUYaIbHBIN. Ortansl KOMOMHAIIMOHHOMN CCJIICKIIUHU. HcnbiTanue
Mpou3BoJUTENEed MO MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OLEHKHU
(heHOTHUIIa TOTOMCTBA ¥ OTOOP MO F'eHOTHUITY ¢ Tomolbio ananmu3za JJTHK.

HckycCTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  padoThI.
PanyaniMOHHBIN U XUMUYECKUNA MYyTareHe3 Kak UCTOYHUK MYTallUi y KYJIbTYPHBIX
dbopm opranu3zmMoB. Hcmnonb3oBaHHE T€HOMHOTO PEAAKTUPOBAHHMS U METOJIOB
pekomOuHanTHEIX JJHK a1t monydyenus ucxogHoro Marepuana Jijisi CeIeKIuu.

[Tonyuenue MTOJIUTLIONIOB. BnayTtpuBnnoBas ruopuAN3aLINS.
brnuskopoacTBEeHHOE — cKpeluMBaHWe, WM UMHOpuauHr.  HepoacTBeHnHoe
CKpeluBaHue, win ayropuaunr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3zoBanue
rerepo3uca B cenekuun. OTnanéHHas rudOpuauzanus. [Ipeomonenue Oecruioaus
MEKBHUIOBBIX THOPUIOB. JIOCTHIKEHHS CENIEKIINU PACTEHUN U KUBOTHBIX. «3en1éHas
DeBoNIoOYULY.

CoxpaHeHue U U3YyYECHHE T'CHETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX Ppoauyed ISl CO3/[aHUs  HOBBIX COPTOB U THOpPUIOB
CEIbCKOXO3AMCTBEHHBIX  KYIbTYp. M3yuenue, coxpanenue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeAx YIyUueHUs Cyuecmsayioumux U co30anus HoO8blX NOpPo0, TUHUU U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aAHUl,
nepeodosuvlx uoeti U nepcneKmusHbIX MmexHoI02UlL.

JdeMoHcTpanuu

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «LIeHTpbI TPOUCXOKIECHUS U MHOTO00pa3usl KyJIbTyPHBIX
pacTeHuin», «3aKOH FOMOJIOTMYECKUX PSA0B B HACIEACTBEHHOW H3MEHUYHMBOCTH,
«Metonbl cenekiumny, «Otnanéunas rubpuauzanus», «MyTtarenesy.

JlaGoparopHasi padora «/3ydyeHne coOpToB KyJbTYPHBIX PACTEHUN U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHne METOAOB CEJICKIIUHA PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU.

IkeKkypeusi «OCHOBHBIE METOABI M JIOCTHUKEHHS CEJIEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPUIO
arpOyHUBEPCUTETA WJIK HAYYHOT'O LIEHTPA)».



Tema 16. buoTexHo/10rus U CHHTeTHYECKAsI O0MOJI0T Ul

OOBEeKThl, HCHOJIb3yeMble B OWOTEXHOJIOTHMHU, — KJIETOYHbIE M TKAHEBbBIC
KYJbTYPBI, MUKPOOPTraHU3MBbI, 150. XapaKTEPUCTHUKA. TpaguunonHas
OMOTEeXHOJOTHA: XJIeOOMEUeHHe, TMOJYYEHHUE KHUCIOMOJIOUYHBIX MPOJYKTOB,
BUHOJIeUuEe. MukpoOuonoruueckud cuHTe3. OOBEKThI MHKPOOMOJIOTHYECKHUX
texHosnorui. [IponsBoacTBo Oefka, aMUHOKUCIIOT U BUTAMUHOB.

Co3pgaHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B MPUPOAEC OMOCUHTETUYECKHUE MYTH.

Knerounass unxkeHepus. MeToapl KyJIbTypbl KIETOK U TKAaHEW PACTEHUN U
#uBOTHbIX. KpuobGanku. Comarnueckas ruOpuau3anuss #W COMaTUYECKUU
sMOpuorene3. lcnonb3oBaHue ramiouaoB B CEIEKIUU pacTeHui. [lomyuenue
MOHOKNIOHAIbHBIX anmumen. HMcnoavzoeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeduyuHre. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKkoHCTpykuus
AMIEKIETOK U KIOHUPOBAHHE >KMBOTHBIX. METOJl TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonozuu 0300po6enus, KYJIbMUBUpo8aHus U  MUKDOKIOHAILHOZ20
DA3MHONCEHUS CENIbCKOXO3AUCTNBEHHBIX KVIbIYP.

XpomMOoCcOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBaHue pekomouHaHTHbIX J{HK. Coz0anue mpanceennvix opeanuzmos.
JIoOCTHKEHUsT W TEpPCIEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)XEHEPHUH.
DKOJIOTUYECKHUE U ATHUECKHE MPOOJIEMbl TEHHON WHXKEHEPUH.

Menuuunckue o6uorexnonoruu. [loctrenomnas uudposas meaununa. [TIP-
quarHoctTuka. MeTaboJOMHBIN aHanu3, TEHOLICHTPUYECKUNM aHaIU3 MpoTeoMa
YEeJIOBEKa MJI1 OLUEHKH COCTOSIHHMS €ro 310pOBbs. lcmonb30BaHHE CTBOJIOBBIX
KieTok. TapreTHass Tepanusi paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHIaMEHTANIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3JaHMsI KOMIUIEKCHBIX
TKaHEe! COYeTaHWEeM TEXHOJOTHH TpPEXMEpPHOro OMonmpuHTUHIra U ckadgoyiuHra
JUISL pELICHUS 3a7a4 IEPCOHATIN3UPOBAHHON MEIULIHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 oOecrnedyeHus: KOMOWHHPOBAHHOM
3amuThl oT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJEKYJISPHBIX MEXaHHU3MOB
¢dbynkiumonupoanus PHK-conmepxaniux BUpPyCOB, BBI3BIBAIOIIUX OCO00 OMACHBIE
3a00J1€BaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHcTpanuu

Tabnuibl u cxemsl: «HMcronb30BaHuE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
MpOU3BOACTBEY, «KneTouHas uHxxeHepus», «I eHHass HHKEHEPUS.

JlabopaTopHas padora «/3yueHrue 00bEKTOB OMOTEXHOIOTUN.

IpakTuyeckast padora «llonydeHne MOJTOYHOKUCIBIX TPOTYKTOBY.

Jkekypeusi «buortexHonoruss — BaxHeEWIIas MPOU3BOAUTENbHAS CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO ).



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yidbTaTaM OCBOCHUSA
oOydJarolmuMHCsT TMPOrpaMM CpeAaHero oOluiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaINPEAMETHBIC U TPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHUSI MPOrPAMMBI O OUOJIOTUH
BBIJICTICHBI CJEIYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYYaIOITUMHUCS POCCUUCKOU
rPaXXTaHCKOW MACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOONPEACNICHUIO, Haiuuyue Momusayuu K OOyUYeHHI0 OHOJIOTHH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOCKIACHUN JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX IICHHOCTEH W HMCTOPUYECKUX TPATUIMN Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUYAIOIINXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMH, MPUCYIIMMU CHCTEME
OMOJIOTMYECKOr0  O0pa3oBaHUs, Haluuue HNpasoOCO3HAHUS  SKOJIOTHUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb TIEIN U CTPOUTDH KU3HEHHbBIC TIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHHS IPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B EJMHCTBE Y4YeOHOW M BOCHHUTATEIHLHOM JESATEIBHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMA POCCUMCKUMU COLUUOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE IpaBWIaMU M HOPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HaHUsl, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM MPABOMOPSAKY, YEJIOBEKY TPYJa U CTApPLIEMY MOKOJECHUIO,
B3aMMHOI'O YBQ)XKCHUS, OCPEKHOrO0 OTHOIIECHUS K KYJIbTYPHOMY HAcCIeAUI0 U
TpaAUIUASIM MHOTOHAIIMOHAILHOrO Hapoaa Poccuiickoit denepanuu, Opupoae U
OKpYKaroUIen cpefie.

JInuHOCTHBIE pe3ysibTaThl OCBOEHUs YyueOHOro mpeamera «buomorus»
JIOJIKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOI0 OOIECTBa, pacIIMpeHue >KU3HEHHOTO
ONbITa U ONbITA JACATEILHOCTH B MPOIECCE peaan3alyd OCHOBHBIX HAIpPaBJICHHUUN
BOCIIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIC B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaKAAHCKON MO3ULIMHU 00YYaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOT0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLMOHHBIX MpaB M OOS3aHHOCTEH, YyBaKEHUE
3aKOHA U MPaBOMOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX U MO3HABATENbHBIX 3aJ1a4, BBINOIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TO3UILIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM )KU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATH B CBOMX JAECUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HbIMU YOCKIECHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B NPOLECCE COBMECTHOI'O BBIMNOJIHEHUS
y4eOHBIX, T[O3HABATEJILHBIX M HMCCIENOBATEIbCKUX 33/lad, YBaXUTEIHLHOIO
OTHOIIECHUSI K MHEHHUIO OIMOHEHTOB MpHU OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJEP KaHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IATPMOTUYECKOI0 BOCITUTAHUSA:

c(hopMHPOBAHHOCTH POCCUICKOU TpaKTaHCKOH WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Pomunon, ropmoctm 3a cBOM Kpad, CBOXO PoauHy, CBOH S3BIK M KYJIBTYPY,
MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEAUIO U NAMSITHUKAM MPUPOIBI,
NOCTHXKEHUSIM Poccrun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ] POCCHUMCKUX YYEHBIX B CTAaHOBJIEHUE H
pa3BuTHE OWOJOTHMU, MOHMMAaHUS 3HAYCHUS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTBA;

unerHas yOexxJIE€HHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 32 €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX HEHHOCTEN POCCUIMCKOTO HAPOa;

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOTO MMOBE/ICHHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTONUYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEISAM, CO31aHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUA LIEHHOCTEM CEMEWHOM JKH3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOIO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIICHUMH;

MMOHUMAaHNE YMOIMOHAIIBHOTO BO3JICUCTBHUS KUBOW NPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUYHOCTH;



5) ¢usnueckoro Bocnutanus, GopMHPOBAHMS KYJILTYPbl 30POBbSI U
IMOIMOHAJIBHOIO 0JIArONOJTYyYHS:

MOHUMaHWE W peaau3alus 3J0pOBOT0 M 0Oe3omacHoro obpasza >KU3HH
(3mopoBOoe  TMUTaHHWE, COOJIIOJEHHWE TUTMEHUYECKHX TpaBWJl M HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATUM M OTIbIXa, peryisipHas (dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOUIIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXUUYECKOMY 3/10POBbIO;

MOHUMAHHE IEHHOCTU MPaBUJ HWHJIUBUIAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIHOJICH;

OCO3HAHUE TMOCIEJACTBUI M HEMPHUATHUS BPEIHBIX MPUBBIUEK (yMoTpeOneHus
aJIKOTOJIs1, HAPKOTUKOB, KYPEHU );

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYlY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOW AEATEIBHOCTH TEXHOJOTMYECKONM M COLHAIbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIIHHO
BBITIOJTHATH TAKyIO JAESTEIbHOCTD;

MHTEpEC K pa3InvHbIM cepaM NpoPecCUOHANBHOU NEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BbBIOOp Oyaymiedl mnpodeccuu U peaau30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0O M C€amMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HU;

7) 3K0JI0THYeCKOT0 BOCIIUTAHUS:

AKOJIOTUYECKHU 1eJIeCO00pa3HOE OTHOIICHUE K NPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBIIIEHUE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIMbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM WX BO3MOXHBIX TMOCHEACTBUM s
OKPYKaKOUIEN CPEIIbL;

OCO3HAHHE TJI00ANBHOIO XapakTepa JKOJIOTMYECKHX MpoOJieM M MyTel HX
pelieHus;

CIIOCOOHOCTh HKCIOJB30BaTh MNpHOOpETaeMble NPU H3YUYCHUH OUOJOTUH
3HAHUSL M YMEHUSA TpU pEHICHUH NpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
MPUPOJIONONIb30BaHMEM  (COOJIOJICHHE  MpaBWJl  TOBEICHHS B MPUPOJE,
HaIpPaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochephl);

AKTUBHOE HENPUATUE JEUCTBUK, NPUHOCAIIMX BpEd  OKpPYKArOLIEH
MPUPOJIHOM cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJIOTHUECKHUE
MOCJIEICTBUS MPEANPUHUMACMBIX EUCTBUN U MPEIOTBPAIIATh UX;

HaJU4Yue Pa3BUTOrO SKOJOTMYECKOI0 MBIIIIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeATEeTbHOCTU AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAThCS MMU B IO3HABAaTEIbHOW, KOMMYHMKATUBHON M COLMAIbHOU



MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUECKOU JIESITEIbHOCTH SKOJIOTMUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH M OOIIECTBEHHON MPAKTUKU, OCHOBAHHOTO Ha JUajore
KYJBbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYIbTYphl Kak CpPEICTBa
B3aUMOJICHCTBUS MEXK]TY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHHE chnenudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poju B
(GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpEeACTaBICHUS 00 OKpYXKalollleM MHpPE KaK O €IUHCTBE MPUPOJIbI, YeJIOBEKa U
oOliecTBa, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MpodsieM
COXpaHEHHUs TPUPOHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUYUMOCTH OWOJOTHUU [JIi COBPEMEHHOW IUBWIM3AILIUU:
oOecrieueHUs: HOBOTO YPOBHSI Pa3BUTUSA MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHUM, CHOCOOHBIX pelaTh PpecypcHble  MNPOOJIEMbl  Pa3BUTHUS
YeJI0BEUECTBa, MOUCKA MYTEeW BBIXOJA M3 TI100ATBHBIX AKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PAlMOHAIBHOMY
WCIIOJb30BaHUIO MPUPOJHBIX PECYpCcOB U (HOPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUUM OHUOJOTMUECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOMIEed KYJIbTYpbl, €CTECTBEHHO-HayYHON TI'paMOTHOCTH, Kak
COCTaBHOM 4YacTu (YHKIIMOHAIBHOW rpaMOTHOCTU oOyyarommuxcs, GpopMupyeMoi
IIPU U3YYEHUU OMOJIOTHH;

MMOHUMAHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMbBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WUCIOJb30BaTh MOJIydaeMble 3HAHWS [JIs aHaiu3a u
OOBSCHEHUS SIBIICHUM OKPYXAIOIIETO MHUpa U MPOUCXOISAIIUX B HEM U3MEHEHHH,
yMeHUE JejaTh OOOCHOBAHHBIC 3aKJIOUEHHUSI HA OCHOBE HAay4dHbIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C 1IeJIbI0 MOTYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJOTUYECKUE 3HAHUS s
penieHus npooyieM B peajbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U HCCIIEIOBATEIBCKYIO NESITEIbHOCTh UHAMBUAYAIBHO U B TPYIIIE;

FOTOBHOCTH M CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0o0Opa30BaHUI0, K AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUN MO OHOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yibTaThl OCBOSHUSI ydueOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAYUMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS] OOyHaAIOIIUXCS



MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAayYHbIE MOHSITHUS, OTpakalollue
LEJOCTHOCTh HAY4YHOW KapTUHbI MHUpa U CHEeUUPUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHUsl, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4yHbIH (pakT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeIOBaHue,  HaONIOJICHHe,  W3MEpPEHUEe, OKCIHEPUMEHT U  JApYrue);
yYHUBEpCalibHble ydeOHble JeHCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PEryJIsITUBHBIC), o0ecrnieunBaroIINe dhopmupoBaHue (G yHKIIMOHATBLHOU
IPAMOTHOCTM U  COLMAJILHOM KOMMETEHIMH OOYyYaloluXxcs; CIOCOOHOCTh
oOy4arommxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE Yy4yeOHbIE JCHCTBHUS B
MO3HABATEIILHOU U COLIMAJIbHOM MPAKTUKE.

B pesynbrare wu3ydeHus OWUOJOTHUM HA YPOBHE CpEIHEro OOIIero
oOpazoBanuss y oOyuatomerocss OyayT choOpMUPOBaHbl MO3HABATEIbHbBIC
YHUBEpCaJIbHbIC YUeOHbIE AEHCTBUSI, KOMMYHHKATUBHBIE YHUBEPCAJIbHbBIC YUeOHbIC
JEUCTBUSI, PETYISTUBHBIE YyHUBEpPCaJbHbIE Y4YeOHBIE JCHCTBUS, COBMECTHAas
NEATENbHOCTbD.

MertanpeaMeTHbIe pe3yJbTaTbl OCBOCHMSI MPOTPaMMbl CPEIHET0 O0OIero
00pa3oBaHus JI0OJKHBI OTPakaTh:

OBaanenne YHHBEpPCAJTbLHBIMH yueOHbIMHI NMO3HABATEIbHBIMHU
AeCTBUSMM:

1) 6a3oBbIe JOrHYECKHE e CTBHS:

CaMOCTOSITETbHO  (OPMYNIMpPOBaTh W aKTyallU3UpoOBaTh  MpoOsiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPU OCBOCHMHM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, Kiaccupukanuu, 0000IIEHN), paCKPbIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJCIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBAThH
CBSI3U C IPYTUMHU MOHSITUSMH);

OMpEeNeNiATh LeNu AESITEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JTOCTUKEHUSI, COOTHOCUTH PE3YJIbTaThl ICSITEILHOCTH C TOCTABJICHHBIMHU LIEJISIMU;

UCII0JIb30BaTh OMOJIOrMYECKUE MOHITUS JJIsl 00bsICHEHUS (PAKTOB U SIBJICHUM
YKUBOU IPUPOJBI,

CTPOUTH JIOTUUECKHE pACCYXKJCHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABJISTH 3aKOHOMEPHOCTH W MPOTUBOPEUMS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MPUMEHATH CXEMHO-MO/ICJIbHbIC cpeacTtBa ISt MpeACTaBIICHUS
CYILIECTBEHHBIX CBSI3€i1 U OTHOIICHHN B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKkke  MPOTUBOPEUYMI  pa3HOr0  poja,  BBISBIECHHBIX B Pa3IUYHBIX
MH()OPMALIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHHS MPOOJIEMbl C YYETOM aHAIM3a HUMEIOIINXCS
MaTepUalibHbIX U HEMATEepUAIIbHBIX PECYPCOB;



BHOCUTH KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUHN NEATEIbHOCTH,

KOOPJAMHUPOBATh U  BBHIMNOJHATH pabOTy B  YCIOBUSX  PEAJbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;

Pa3BUBATH KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIEA0BATEIbCKHE NeCTBHS:

BJIaJIETh HABBIKAMU YYEOHO-UCCIIEI0BATEILCKONW U TPOCKTHOM JIESITEIbHOCTH,
HaBbIKAMU  pa3pelieHuss NOpolJjeM, CIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IUYHBIX METO/IOB MO3HAHUS;

WCIIOIb30BaTh PA3JIMYHBIE BUJBI JIESITEIBHOCTH MO TOJYYEHUIO HOBOTO
3HaHUS, €r0 HHTEpIpEeTalnu, MPeoOpPa30BAHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYyalUsAX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX U COIMATIbHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBIM TUI MBILUJIECHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEMH,
KJIFOUEBBIMU MOHSATUSIMU U METOJIAMH;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTENIbHOM
NEATENbHOCTU Y dKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh [IPUUYMHHO-CJICJCTBEHHbIC CBSI3M W aKTyaJlU3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUINOTE3Y €€ PpEeIIeHUs, HaXOJUTh apryMeHThl I JOKa3aTeJbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATH IMOJYUYCHHbIE B XOJE pEIICHUS 3aJadydl Pe3yibTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIbIT;

OCYIIECTBJISITh 1IEJICHANPABICHHBIN MOUCK IMEPEHOCa CPEICTB U CHOCOOOB
NeUcTBUS B MPOPECCUOHANIBHYIO CPEAY;

yMEThb MEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M IPAKTUUYECKYIO 00JacTH
KU3ZHEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIC HJIEH, MpeiaraTh OPUTMHAIbHBIE MOAXOAbl U PELICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHLCS B PA3IMUYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NOMYJSAPHOW JHUTEpaType, OHOJOTMUYECKUX CJIOBApAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHbIX, B MHTepHeTe), aHamM3upoBaTh
MH(pOpPMALIMIO pa3TUYHBIX BUJIOB U (POPM TMPECTABICHUS, KPUTUUECKU OLECHUBATh
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMyIHpoOBaThH 3aMPOCHl U MPUMEHSITh Pa3IUYHbIE METOMbl MPU MOUCKE U
orOope Ouonornueckod MHGOpMalUU, HEOOXOIUMON JIsl BHIMOJIHEHUS! Y4eOHBIX
3azay;



npuoOpeTaTh OMbIT HCMIOIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX
MMOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAbHYIO  (QOpMYy  MpelICTaBICHUS
ounosornueckor nHGopmMaruu (Cxembl, rpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H IpYyroe);

UCIIOIb30BaTh HAY4YHBIH SI3bIK B KayecTBe CpeAcTBa mpu padbore cC
Oouosornueckod uHbOpManUe: TPUMEHITh XUMHYECKHE, (QU3NUECKUe U
MaTeMaTUYeCKue 3HaKW U CUMBOJBI, (hOpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONb30BaTh M MpPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHME  CPEACTBa
HaIJISITHOCTH;

BJIQJIETh ~ HABBIKAMU  paclo3HaBaHUA W 3allUThl  UH(OpMAaINH,
MH(pOpPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBJaieHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU J€iiCTBUAMM:

1) oOmenme:

OCYIIECTBIJISITh KOMMYHHUKAIIMU BO BCeX c(hepax *KU3HU, AaKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIU JUCKYCCHUHU IO CYIIECTBY O0OCYKJ1aeMol Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJCHHUSI OTHOCUTEIHHO BBIMIOJIHEHUS MpeiaraeMoin
3a/1auM, YYUTHIBATh MHTEPECHl U COrIACOBAHHOCTH MO3UIMN APYTrUX YUYACTHUKOB
JMaJIora Uik JUCKYCCHH );

pacro3HaBaTh HeBepOalbHbIE CpE/ICTBa OOIIEHUS, NOHUMATh 3HAYCHUE
COIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYyalluH,
YMETb CMSTYATh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJIEUCTBUS, MOHUMATh
HaMEpEeHHUsl IPYTUX JIIOJeH, OPOSBISITh YBAXKUTEILHOE OTHOIIEHUE K COOECeTHUKY
U B KOppEKTHOU Ppopme hopMyTUpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas1 1eITeJIbHOCTD:

MOHUMATh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaJbHOU
paboTHI TIPH pelIeHUH OMOJIOTHYECKON MpoOJieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX () OPM B3aUMOJCHCTBUS MIPU PEIICHUU yueOHOU 3a/1a4H;

BBIOMpATh TEMATHKY M METOJAbl COBMECTHBIX JACHCTBUI C y4ETOM OOIIMX
HMHTEPECOB U BO3MOXKHOCTEHN KaXKJI0r0 UjeHa KOJIJICKTUBRA;

MPUHUMATh  [I€JIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUS IO €€ IOCTHXKEHHUIO: COCTABJISITH IUIAH JCUCTBUH,
pacmpenensTh poiau C Y4E€TOM MHEHHMM YYacCTHUKOB, OOCYXAATh Pe3yJIbTaThl
COBMECTHOMU paboThI;

OLICHMBAaTh Kaue€CTBO CBOErO BKJAJa MU KaXJOT0 y4YacTHUKA KOMaHJIbl B
001U pe3yNbTatT 1Mo pa3pad0TaHHBIM KPUTEPUSIM;



npejyiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUJEU C TMO3UIUUA HOBU3HHBI,
OPUTHMHAJILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEJECHUE B Pa3IUUYHBIX
CUTYaIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHUBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS JJi1 BBISBICHHS MPOOJIIEM U UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYaLUSIX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHU B CBOMX JCHCTBUSIX W MOCTYINKAaxX MO OTHOUIEHUIO K >KUBOU MpHUpPOJE,
CBOEMY 3JIOPOBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIbHO OCYIIECTBIIATh MO3HABATENbHYIO NIESITEIbHOCTD, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa3oBaTEIbHON
NEATENHOCTU Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO  COCTaBJISITh IUIAH pEHIeHUsT MpoOJeMbl ¢  y4€ToM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuupsiTh paMKH y4eOHOIo MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUII;

JienaTh OCO3HAHHBIN BBHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelleHHUE;

OLICHUBATH NPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIUPOKON SPYAUIUU B
pa3HbIX OOJIaCTSIX 3HAHUW, MOCTOSHHO IMOBBIIIATH CBOM 0OOpa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallusiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIAJICTh  HABBIKAMU  TO3HABATEIBHOM  pedieKCHMM  Kak  OCO3HAHHUS
COBEpIIIAEMbIX JICUCTBUA UM MBICIUTENBHBIX MPOLECCOB, MX pe3yJbTaTOB U
OCHOBaHUM, UCHOJIL30BaTh MPUEMBI peIeKCUM ISl OLIEHKW CUTYyalluu, BhIOOpa
BEPHOI'O PELICHUS;

yMETb OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO HUX
CHUKEHUIO;

MPUHUMATh MOTHUBBI M apryMEHTbl JPYTrUX NpU aHalIu3e pe3yJbTaToB
NEATEeNbHOCTH;

3) npuHsTHe ce0st M APYrux:

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NpPU aHalIu3e pe3yJlbTaToB
NEeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYIUX HA OLIUOKHU;

pPa3BUBATH CIOCOOHOCTH MOHUMATh MUP C MO3UIIMHU APYTOro YeIOBeKa.



HNPEAMETHBIE PE3YJIBTATDI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4eOHOro mpeaMeTa
«buonorusa» Ha yriayOn€HHOM YpOBHE OPHEHTHPOBAaHBI Ha OOecIeuyeHHe
npopuiabHOoro  oOyuyeHuss  oOydawommxcss  Owomoruu. OHHM  BKIJIIOYAIOT:
cnenuduyeckue ajisi OMOJOTMU HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUH 1O
OCBOCHUIO, MHTEPIIPETAIMN U MPEeOOPa30BAHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX, a TAKKE B
peabHBIX KU3HEHHBIX cuTyanusax. lIpenmeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojlamMm U3y4eHusl.

[IpeameTrHble pe3ynbTaThl OCBOeHUs yueOHoro mnpenmetra «buonorus» B 10
KJlacce NOJKHBI OTPAKaTh:

cOpMHUPOBAHHOCTh 3HAHUM O MECT€ M POJU OWOJIOTUU B CHCTEME
€CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpaA, B
MO3HAHUM  3aKOHOB  NPUPOJBI U  PEIIeHMH MNpodJieM  paluoOHAIbLHOIO
MIPUPOJIONOJIBL30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CUCTEMOM OHWOJOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIMOJIAralmue OHOJIOrMYeCKHe TEPMUHBI W TOHSTHS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOpETyJSlus, CaMOBOCIPOU3BEIACHUE,
HACJIEJICTBEHHOCTh, M3MEHUYUBOCTh, POCT U PA3BUTHE), OUOJIOTHYECKUE TEOPUU
(xnerounas Teopus T. [lIBanna, M. lllneiinena, P. Bupxoa, xpomocomHasi Teopust
HacnencteeHHoctu T. Moprana), yuenuss (H. WM. BaBuioBa — o 1eHTpax
MHOTrooOpa3usi ¥ TNPOUCXOXKJCHHS  KYJIbTYpPHBIX  pacTeHUi),  3aKOHBI
(enHOOOpa3usi MOTOMKOB MEPBOrO MOKOJICHUS, PACIICIUICHUSI, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanuss [. MeHngens, TIOMOJIOTUYECKUX PSIOB B
HACJIEICTBEHHOMN W3MEHYUBOCTHU H. . Bagsunoga), PUHIAIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJaMH HAy4YHOTO TO3HAHMWSI, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);

YMEHUE BBIICNATH CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX OPraHU3MOB, B TOM 4YHCIE
OakTepuil, rpuOOB, paCTEHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pAacCTE€HHM, >KHUBOTHBIX, 4YEJIOBEKa, IPOILIECCOB KU3HENEITEIbHOCTH,
MPOTEKAIOIINX B OpraHM3Max pacTeHHH, )KUBOTHBIX M YEIOBEKa, OMOJIOTHYECKHUX
MPOIIECCOB: 0OMEHa BellecTB (MeTadoIn3M), MPEBpPAICHHUS] YHEPTUH, OpPOKECHUS,
aBTOTPO(PHOTO U TeTepoTPOGHOro TUMOB NUTAHUSA, (OTOCUHTE3a U XEMOCHUHTE3a,
MUTO3a, MeHO03a, TaMeTOoreHe3a, SMOpUOreHe3a, MOCTIMOPUOHANIBHOTO Pa3BUTHS,
Pa3MHOXKEHUSI,  WHJUBUAYAIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBUS TEHOB, TE€TEPO3UCA, UCKYCCTBEHHOI'0 0TOOPA;



YMEHUE YCTAaHABJIMBATh B3aUMOCBS3M MEXKJY OpraHOMJaMU KIETKHM U HUX
(GYHKIUSIMHU, CTPOEHHUEM KJIETOK pa3HbIX TKaHEW W UX (QYHKUUSIMHU, MEXIY
OpraHamMl M CHUCTEMaMHu OpPraHoOB Yy pAacTEeHHM, >KMBOTHBIX MU YEJIOBEKAa U HUX
(GYHKIUSAMU, MEX]Y CUCTEMaMH OpPraHOB M MX (QPYHKUHMSAMHU, MEXKIY dSTarnamu
oOMeHa BENIECTB, dTallaMU KJIETOYHOTO IIUKJIA U KU3HEHHBIX [IUKJIOB OPraHU3MOB,
ATanaMu 3MOpPUOHATILHOTO Pa3BUTHSI, TEHOTUIIOM U (peHoTunoMm, (EHOTUIIOM U
(dhakTopaMu cpeabl OOUTAHUS,

YMEHHUE BBISIBISATh OTJIMUUTENIbHBIE MPU3HAKHU JKUBBIX CUCTEM, B TOM YHCIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCHOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJUKY JUIsl I0Ka3aTelbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIL;

YMEHHUE peliaTh OMOJIOrMYECKHE 3a/1a4i, BBISIBISTh IPUUUHHO-CIIC/ICTBEHHBIC
CBSI3U MEXK]1Y UCCIIETyEeMbIMU OMOJIOTHYECKUMU MPOIECCAMHU U SIBIICHUSIMU, J€JIaTh
BBIBOJIbI Y POTHO3bI HA OCHOBAHUHU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JA0OpAaTOpHBIE U MpaKTUYECKHE padoThl, COOJIOAATH
npaBuiia Mpu padboTe ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTAaTh THUIOTE3bl, NPOBEPATH MX OAKCHEPUMEHTAIbHBIMU
cpeactBamMu, (OpMyIUpys IeJb HCCIEIOBAHUS, AHAIM3UPOBATH MOJYYECHHBIE
pe3yAbTaThl U JeiaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B Yy4eOHO-HCCIENOBATENIbCKOM paboTe 1Mo Ouosioruw,
AKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3ze IIKOJIbHBIX HAyYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBISATH  IMOJYYEHHBIE  pe3yJbTaThl HAa  YYCHUUYECKHX
KOH(EPEeHIUAX;

YMEHUE OICHUBATh AITUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUM B
obnmactu  OuojoruM W MEOUUUHBI  (KJIOHHPOBAaHHME,  HMCKYCCTBEHHOE
OIIOJJOTBOPEHHUE, HAIMpPaBICHHOE W3MEHEHHE T€HOMa M CO3JaHue TPAHCTEHHBIX
OpraHU3MOB);

YMEHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oynymied npodeccuoHanbHOM
NEATEIBbHOCTA B 007aCTU OMOJIOTHH, MEIULIMHBI, OMOTEXHOJIOTHH, BETECPUHAPUH,
CEJIBCKOT0 XO3SICTBA, MUIEBOW MPOMBIILICHHOCTH, YIIIYOIsTh MO3HABATEIbHBIN
WHTEpEC, HAMPaBJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Ipodeccuu u
MPOJOKEHUE OMOJIOTUYECKOr0 O0Opa3oBaHUs B  OpraHu3alusX CpeaHEro
Mpo(heCCHOHAIBHOTO U BBICIIETO 00pa30BaHUSI.



TEMATHYECKOE IVTAHUPOBAHMUE 10 KJIACC
KoanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHMe pa3iejioB U TeM (undposbie)
Ne i/ Kontpoabnbie | IlpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypenI
1 buosnorus xak Hayka
2 JKuBbIe cUCTEMBI U UX U3yUYEHUE
3 buonorus knerku 0.5
4 Xumudeckas OpraHu3aLus KICTKU 10
5 Crpoenne u QyHKIMH KICTKH 8 2
6 OOMeH BelecTB U NpeBpalleHre YHEPTUU B 9 |
KJIETKE
7 HacnexncrBennast uadopmaryst u 9 0.5
peasnnzanys €€ B KJIETKE
JKu3HEHHBIN TUKIT KIIETKU 6 1
9 Crpoenue u GyHKIIMH OPraHU3MOB 17 1.5
10 Pa3sMHOxkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKa 0 HAaCJIEACTBEHHOCTH U ) 0.5
MU3MEHUMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1
14 I'eneruka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 broTexHoN0TUSA U CUHTETHYECKasi OMOJIOTHS 4
17 PeszepBHoe Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13
IMOYPOYHOE IIVIAHUPOBAHUE
10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
°
Jlj;-n Tema ypoka Bcero Kontpoabieie | Hpakririeckie i[:;:eﬂl/lﬂ :)Igl()bal;gE:ITeenbnble
padoThI padoThI pecypenI

Bbuonorus kak KOMIJIEKCHast HAyKa U Kak 1
9acTh COBPEMEHHOTO 00IIIecTBa
JKuBbIe cCTEMBI U UX CBOMCTBA 1
YpoBHEBas OpraHu3anys )KUBbIX CUCTEM 1
VcTopust OTKPBITHS M U3YUEHUS KICTKH. 1
Knerounas teopus
Metoabl MOJIEKYIIPHON U KIETOYHOU
o6uonoruu. [Ipakruyeckas padora
«3yueHne METOI0B KJIIETOYHOW OHMOJIOTHN 1 0.5
(xpomarorpadusi, nexkrpodopes,
muddepeHnnanbHoe HEHTPU(YrUpOBaHHE,
[TLP)»
XUMHUYECKUN COCTAB KIETKU 1
MuHepanbHbIe BEIeCTBa KIETKH, UX 1
Ouosorudeckas poJib
Opranuyeckre BeliecTBa KIeTKU — OeNKH. 1 0.5




JlaGopaTopnas pabora «OOHapyxeHue
OE€JIKOB C TOMOIIBIO KAYECTBEHHBIX
peakuui»

CoiicTBa, ki1accupuKanys u GyHKIUH

? 0enKoB
10 Opranuyeckue BeliecTBa KIeTKU —
YTJIEBObI
1 Opranuyeckre BeliecTBa KIeTKU —
JIUTTHTBI
Hyxneunossie kucnotsl. JIHK u PHK.
12 JlaGopaTopnas pabora «VccnenoBanue
HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3 05
KJIETOK PA3JIMYHBIX OPraHU3MOBY»
13 Crpoenue u pynkiuu ATD. [pyrue
Hykneosuarpudocdarsr (HTD)
14 CexBenupoBanue [JHK. Meross
T€HOMHKH, TPAHCKPUIITOMHUKH, TPOTCOMHUKHI
15 Metoapl CTpYKTYpHOH OHOJIOTHH
16 Tunel knerok. [IpokapuoTndeckas Kierka
CTtpoeHne 7yKapuOTHYECKON KIIETKH.
17 [Tpaktuueckas padora «M3ydueHue cBONHCTB 0.5
KJICTOYHO MeMOpaHbI»
18 IToBepXHOCTHBI annapar KJIETKH
OnHomMeMOpaHHbIE OPTaHOUIBI KIETKH.
19 [Tpaktuyeckas padora «M3yuenue
JBMDKEHUS [IUTOIIA3MBbl B PACTHTEIBHBIX 05
KIIETKaxX»
20 IToyaBTOHOMHBIE OPraHOUBI KJIETKHU: 0.5




MUTOXOHAPUH, TuTacTUabL. JlabopaTtopHas
pabota «MccnenoBanue mia3Moan3a u
JETIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21

HememOpaHHbIe OpraHOUIbI KJIETKH

22

Crpoenue u GyHKIUH S1pa

23

CpaBHHUTENbHAS XapAKTEPUCTUKA KIETOK
sykapuoT. JlabopaTopHas padora
«M3ydenue cTpoeHus KIETOK pa3InIHbIX
OpPraHu3MOB»

0.5

24

ACCUMWJISIMS U TUCCUMUIISALIUS — JIBE
CTOpoHBI MeTabom3Ma. Tumnsl ooMeHa
BemiectB. JJaboparopHas pabora
«M3ydeHne KaTaIuTU4ECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTaJasbl)»

25

@epMEeHTAaTUBHBIN XapaKTep peaKuun
KJIETOYHOTO MeTabosm3ma. JlabopaTopHas
pabota «M3ydyenue pepMeHTaTHBHOTO
paciienyieHus! IepoKCuaa BOJI0OPO/ia B
PaCTUTENBHBIX U KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpHI M OEIKU-UHTUOUTOPBI

27

ABTOTpO(]HBIN TUIT 0OMEHA BEIECTB

28

dorocunTe’

29

Xemocuntes. JlabopaTopnas pabora
«CpaBHeH#He mpoIreccoB POTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AmnaspoOHbIe OpraHu3Mbl. Buibl OposxeHusl.

JlaGopaTopnas pabora «CpaBHEeHUE




MIPOLIECCOB OPOKEHUS U IBIXaHUS)

AdpoOHbIE OpraHU3Mbl. DTaIbl

31 SHEPreTHYECKOro 0OMeHa
DHeprust MeMOPaHHOTO TpaIueHTa

32 npoToHoB. Cunte3 AT®: paboTa
poToHHON AT®-cuHTa3bI

33 Peakiumn MaTpuyHOro CUHTE3a

34 Tpanckpunuus — matpuusbiii cunTte3 PHK

35 Tpancnsuus u e€ 3Tanbl

36 KoaupoBanue amuHokucnoT. Poib
pubocom B OnocHHTE3€ Oenka

37 Opranuzanys TeHoOMa y IpOKapHoT U
9yKapuoT

18 MouiekynspHble MEXaHU3MBbI KCIIPECCUU
T€HOB Y 3YKapHOT
Bupycsl — HeksieTouHble (POPMBI KU3HU U

39 oOnuratHele napazutel. [IpakTuueckas 0.5
pabota «Co3anre MoJIenu BUpYyca»

40 Bupychsle 3a0051eBaHus YeloBeKa,
KUBOTHBIX, PACTCHUNI

41 HanoTexHosioruu B OMOJI0TMHU U MEAULIMHE

42 JKu3HEeHHBIA UK KIETKU

43 Martpuunsiii cunte3 JJHK
Xpomocomsl. JTabopatopHas pabora

44 «M3ydyeHre XxpOMOCOM Ha FOTOBBIX 0.5
MUKpOITpenapaTax»

45 JleneHue KIETKH — MHTO3




Tumns! kietok. KaproknHes 1 IUTOKHHES.
JlaGopaTopnas padora «Habnronenue

46 MHUTO32 B KJI€TKaX KOHYHMKA KOPEIIKa JIyKa 05
(Ha rOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsauus ;kM3HEHHOTO IUKJIA KIETOK

48 OpranusMm Kak eJuHOE L1eJI0e

49 Txanu pacrenuil. Jlaboparopnas pabota 0.5
«M3ydeHne TkaHeH pacTCHUN» '
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopnas pabora «3yueHue TkaHeH 0.5
KHUBOTHBIX)»
Opransbl. Cucremsl opranos. JlabopaTtopHas

51 pabota «M3ydyeHue opraHoB BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBu>KEeHHME OpraHU3MOB

54 IInuranue opranu3MoB

55 [TuTaHne NO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cCUCTEMA YeIOBEKa

56 JlbIxaHue OpraHu3MoB

57 JlpIxaHue M03BOHOYHBIX JKUBOTHBIX U
YeoBeKa

58 TpaHcnopt BelecTB y OpraHu3MoB

59 KpoBeHocHas crctema mo3BOHOYHBIX
KMBOTHBIX U YEJIOBEKA

60 Briaenenue y opranusmMoB

61 3amura y opraHusMoB




62

NMMyHHas cucTeMa 4enoBeKa

PasgpaxkxuMocTs U perymsnus y

63
OpraHu3MOB

64 ['ymopanbHast peryasius 1 SHIOKPUHHAs
crcTeMa KUBOTHBIX M YellOBEeKa

65 ®opMbI pa3MHOXKEHHS OPTaHU3MOB

66 ITonoBoe pazMHOKEHHE

67 Meiios
I'ameTorenes. OOpa3zoBaHMe U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlJabopaTopHast pabora 0.5
«V3ydenue cTpoeHus MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»»

69 WuavBuyanbHOE pa3BUTHE OPraHU3MOB —

OHTOT€HE3

70 3aksazika OpraHoB ¥ TKaHe! U3
3apOJIBIIIEBBIX JTUCTKOB
PocT u pa3BuTHE JKUBOTHBIX.

71 JlaGopaTopnas pabora «BplsBieHue 0.5
MIPU3HAKOB CXO/ICTBA 3apOIbIIICH '
MTO3BOHOYHBIX KUBOTHBIX)

Pa3sMHOkeHUE U pa3BUTHE PACTCHUM.

72 JlaGopaTopnas padora «CTpoeHHe OpraHoB 0.5
Pa3MHOXEHHS BBICIITUX PACTCHUI

7 HcTopust CTAaHOBJICHUS U Pa3BUTHS
TeHETUKHU KaK HaAyK{

OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHKH.
74 JlaGopaTopnas padora «po3odumna kak 0.5

00BEKT F€HETHUECKUX HCCHCHOB&HHﬁ))




3aKOHOMEPHOCTH HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpHIHOE

75 ckpemmBanue. [Ipaktiuueckas pabota 1 0.5
"N3yuenue pe3yabTaToB MOHOTHOPHIHOTO
CKpelIMBaHus y Apo30Quisr"
76 [{uTonoruyeckrue OCHOBBI MOHOTHOPHUIHOTO 1
CKpELIMBAHUS
77 Ananusupyrouiee ckpemuBanue. Henomnnoe 1
JOMUHHPOBAHUE
JIurubpuiHoe CKperuBaHue.
73 [Tpaktuyeckas padora «M3yuenue 1 0.5
pe3ybTaTOB AUTHUOPUIHOTO CKPEIIUBAHUS '
y Ap030(pHIBD)
79 [{uTonornyeckre OCHOBBI JUTHOPHIHOTO 1
CKpEIIMBAHUS
80 CueruieHHOE HaclleZJOBaHUE ITPU3HAKOB 1
81 XpoMOCOMHas TEOPHsI HACIEICTBEHHOCTH 1
82 I'eneTunka nmomna 1
83 I'eHOTHI KaK LIEIOCTHAs CUCTEMA 1
24 I'eHeT4ECKUIT KOHTPOJIb Pa3BUTHUSA 1
pacTeHuii, )KUBOTHBIX U YEIOBEKA
25 N3MeHunBOCTh NpHU3HAKOB. Bubl 1
M3MEHYMBOCTH
86 MoudukanoHHas H3MEHYUBOCTD 1
BapuauuoHHblii ps 1 BapualMOHHAs
%7 kpuBasi. JlabopaTopnas padora | 0.5

«MccnenoBanue 3akOHOMEPHOCTEN
MOIU(PHUKAITUOHHON H3MEHYUBOCTH.




ITocTpoeHnne BapHallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

88

I'enoTunuueckas MU3MEHYHUBOCTbD.
KoMOuHaTuBHAsT H3MEHYUBOCTD

&9

MyranuoHHast U3MEHUYUBOCTb.
[Tpaktuyeckas padora «MyTtanuu y
Ipo30¢uiIsl (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTU MYTAI[MOHHOI'O IIpoLECca.
ONUTreHeTHKa U SIIUT€HOMUKA

91

I'enetnka yenoBeka. [IpakTuyeckas pabora
«CocTraBieHUe U aHaJIu3 POAOCIOBHON

0.5

92

MeTtoabl MEIUIIMHCKOI T€HETUKU

93

3HaueHue MEIUIIMHCKOM TEHETUKU B
MPEIOTBPAILICHUH 1 JICYCHUN TeHETUICCKUX
3a00JI€BaHUI YEJIOBEKA

94

OCHOBHBIE TIOHATHS CEIEKIIHH.
JlaGopaTopnas pabora «/3yueHue copToB
KYJBTYPHBIX PACTEHHH U OPOJ] IOMAITHUX
KHUBOTHBIX)»

0.5

95

Metoap! CeNneKIIMOHHON pabOTHI.
JlaGopaTopnas pabota «/3yueHre MeTo10B
CEJICKLIUU PACTCHUIN

0.5

96

JIOCTHKEHHMS CENIEKIIUU PACTECHUM U
KHUBOTHBIX. [IpakTuyeckas pabora
«IIpuBUBKa pacTeHUID»

97

CoxpaHeHue, H3y4eHHE U UCII0JIb30BaHUE
TE€HETUYECKUX PECYPCOB




buorexuonorus kak HayKa U 0Tpaciib

98 npou3BojacTBa. [IpakTuyeckas padora 1 0.5
«M3yduenue 00beKTOB OMOTEXHOJIOTUI

99 OCHOBHBIE HANpPaBJICHUS! CHHTETHYECKON |
ouonorun

100 XpoMOCOMHas U T€HHAsI HHKEHEPHUS 1

101 MenunuHckre 6HOTEXHOIOTHH 1

102 PesepsHbii ypok. [loBTopenue, 1
0000111eHHEe, CUCTEMATH3 ALK 3HAHNI

OBUIEE KOJIMYECTBO YACOB I10 102 13.5

I[TPOTPAMME




IMPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IPOI'PAMMBI CPEJTHET O OBIIETO OBPA3SOBAHMUS

Kon
NpoBePsIeMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBAHMS K MPeAMETHBIM Pe3yJIbTaTaM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHust

ChopmupoBaHHOCTh 3HAHUW O MECTE W POJU OUOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI U
PEIICHNH KU3HEHHO BAXKHBIX COIMATBHO-ITHUECKUX, SKOHOMHUECKHUX,
HKOJIOTHYECKUX TPOOIJIEM YEIOBEUECTBA, a TAKXKE B PEIICHUH BOTIPOCOB
paIMOHATBFHOTO MPUPOIOIIOIE30BaHUS, B (DOPMUPOBAHHH [IEHHOCTHOTO
OTHONICHUS K TIPUPO/JIE, OOIIECTBY, YEIOBEKY; O BKIAJEC POCCUHUCKUX U

3apyO0eKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Bnanenue cucremoil 3HaHM 00 OCHOBHBIX METOJAax HAyYHOTO
MO3HAHUSA, UCTOJB3YEMBIX B OHOJOTHMYECKUX HCCIICAOBAHUSAX KUBBIX
OOBEKTOB ¥ OJKOCHCTEM (ONMHMCaHHE, M3MEpeHHe, MpPOBEACHUE
HaOIIo/IeHNIT); croco0aMy BBISIBICHHS M OICHKH aHTPOIOTI'€HHBIX
W3MEHEHUH B IPUPO/IE.

YMeHHE BBIABUTATh T'MIIOTE3BI, MPOBEPATH UX JKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIHpys IeJb HCCIEIOBaHUsS, aHATU3UPOBAThH
[IOJIy4€HHBIE PE3yJIbTaThl U J€IaTh BEIBOBI.

BobIABiieHME 3aBUCUMOCTH MEXKIy HCCIELYyEMBbIMU BEIMYHUHAMM,
00BSICHEHUE TIOJTYUYEHHBIX Pe3yabTaToB U (HOPMYyIUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX IIOHATUN, TCOPUN U 3aKOHOB

YMeHue BiafeTh CHCTEMOW OMOJOTMYECKHX 3HAHMH, KOTOpas
BKJIIOYAET: OCHOBOIOJIAraroIiye OWOJOTHYECKUE TEPMHUHBI M TIOHATHS
(>KM3Hb, KIIETKA, TKaHb, OpraH, OpraHu3M, BHJ, HOMYJALMS, SKOCUCTEMA,
Ouoriero3, O6uocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBI WMMYHHUTET,
OuocuHTe3 Oenka, OMOMONMMEpBI, JUCKPETHOCTh, CAMOPETYJIALMS,
CaMOBOCIIPOM3BEICHHE, HAaCJIEJCTBEHHOCTD, WU3MEHYHMBOCTD,
SHEPro3aBHCUMOCTb, POCT U PA3BUTHE);

Ouonornyeckue Teopuu: kieroyHas Teopus T. IlIBanna, M.

[MIneitnena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOrO MMmyHuTeTa II.




Opnux, .M. MeuHnkoBa, XpoMOCOMHasi T€OpHUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsiueBoro cxonactsa K. bapa, sBosmronnoHHas
teopust Y. JlapBuHA, CHHTETHYECKAas TEOPHS DIBOJIOLMUHU, TEOPUS
antpornoreHe3a Y. Jlapsuna; teopusi O6uoreoueno3a B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOroo0Opasus ¥ HMPOUCXOXKIACHUS
KyJIbTYpHbIX pacrteHudi, yuyenune A.H. CeepuoBa o0 myTix H
HaMpaBJICHUSX 3BOJIONNH, yueHue B.U. BepHaackoro — o 6uocdepe);
3aKOHBI (€IMHOO0Opa3usl MOTOMKOB IEPBOTO MOKOJICHUS, PACIIEIUICHUS
MPU3HAKOB, HE3aBHCUMOI'O HacjeqoBaHWs mpusHakoB [. MeHnnens;
CLEIUICHHOIO HAacJICIOBAaHUs IPU3HAKOB U HAPYLICHUSA CLEIICHUS
reHoB T. MopraHa; TOMOJIOTMYECKUX PSAOB B HACJIEACTBEHHOU
n3MeHunBocty H.M. BaBuiioBa; renHernueckoro pasHoBecus JIx.
Xapmu u B. BaitaOepra; 3aponsmieBoro cxonacrsa K. bapa;
ounoreneTnueckuit 3akoH J. ['ekkens, @. Mromiepa);

IIPUHLIMIIBI (UUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH);

npaBuna (MuauMyMma 0. JInOuxa, 5KOJIOTMYECKON MUpaMHIbl YMCell,
Ouomacchl U YHEPTUH);

runotessl (koarepatHoit AWM. Omapuna, nepBuyHoro OynaboHa JIK.

Xonneitna, mukpocgep C. @oxkca, pudozuma T. Hek)

YMmenue peuiatb IMOUCKOBBIC OHOJIOTHYECKHE 3ada4yl, BBIABIIATH
MNPUINHHO-CJICACTBCHHLIC CBA3HU MCKIY HUCCIICAYCMbIMU
OMOJIOTMYECKUMU OG’LCKT&MI/I, mnmpooeccamMm M ABJICHUAMU, OCIIATb
BBIBO/JIbI X IPOTHO3bI HA OCHOBAHWHU IOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIAATb I'CHOTUITMYCCKHUC CXCMbI CKPCIIUBAHHA JId Pa3HBIX THIIOB
HaCJICAOBaHUA TMPHU3HAKOB Y OPraHu3MOB, COCTAaBJIAATHL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUH B SKOCUCTEMaX (IIETH MUTAHUS, UIIEBbIE CETH)

YMeHue  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(GYHKUIMSMU: OpPraHOMIOB, KIETOK pa3HbIX TKaHEH, OopraHamMu U
CHCTEMaMH OpraHOB y pacTE€HUH, >KMBOTHBIX M YEJIOBEKa; MEXIY
sTaraMu 0OMEHa BEIECTB; ATalaMU KJIETOYHOTO LUKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB; dTallaMy SMOPHOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢eHotunom, (enotunom U QpakTOpamMH CpeAbl  OOMTaHUS;
IpoleccaMy  SBOJIIOLUH; ABIKYLIIMMH CHJIAMH ~ aQHTPOIIOTEHE3a;
KOMIIOHEHTAMHU Pa3JUYHbIX HKOCHUCTEM U IMPHUCIOCOOICHUSAMU K HUM

OpraHu3MOB

YMmenue BBLICIATH CYIICCTBCHHLIC TPU3HAKU
CTPOCHHA BUPYCOB, KJICTOK MPOKAPUOT U 3YKAPUOT, OTHOKJIICTOYHBIX U

MHOT'OKJICTOYHBIX OpTraHU3MOB, BUOB, 6HOFCOHCH030B, OKOCUCTEM H




Oouocepsl; CTPOCHUS OPraHoB W CHUCTEM OPraHOB PACTCHHIA,
KMBOTHBIX, YEJIOBEKA; MPOLIECCOB JKU3HECATEIbHOCTH, MPOTEKAIOIINX
B OpraHM3Max pPacTeHHMH, XKMBOTHBIX M YEJIOBEKAa; OMOJIOTHYECKUX
mporieccoB: oOMeHa BemecTB (MeTabonu3Mm), HMHPOpPMALUH U
IpeBpalleHus] YHEPruu, OpOXKEeHHUs, aBTOTPO(HOTO U reTepoTpodHOro
TUIIOB TUTaHUS, (POTOCHMHTE3a W XEMOCHHTE3a, MHTO03a, MeHo3a,
raMeTroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBFHOTO  Pa3BHUTHA,
Pa3sMHOXEHHS, UHIUBHUIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHCTBUA T'€HOB, TIE€TEPO3HUCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAOWIM3HPYIOLIETO,  JBIXKYIIETO W Pa3phIBAIOLIECTO
€CTeCTBEHHOTO O0TOOpa; aJJIONAaTPUYECKOTO0 M CHMIATPUYECKOTO
BUJI000pa30BaHus; BIMSHUS JABWXKYIIUX CHJI SBOJIIOLMU HA TeHO(OH
MOTMYJISAUHN; TMPHUCIIOCOOIEHHOCTH OPraHU3MOB K cpele oOuTaHwus,
YyepeoBaHMUs HAIPaBICHUH HBOJIIOLMHM;, KpPYroBOpOTa BEIIECTB U

IOTOKA SHCPIrur B 3KOCUCTCMAX

ChopMUpOBaHHOCTh YMEHHS BBIACIATH CYIIECTBEHHbIC TNPH3HAKU
BUPYCOB, KIETOK TMPOKApUOT M JYKApUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B U DKOCHCTEM;
0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, (DOTOCHHTE3a, IUIACTUYECKOTO M JIHEPreTHYecKOoro OOMEHa,
XEMOCUHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPEHHS, pa3BUTUS U
Pa3MHOXKEHMSI, UTHAWBHIyaJbHOTO Pa3BUTUs OpraHu3Ma (OHTOIEHe3a),
60pbOBI 32 CyIIECTBOBAHHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHUs,
MPHUCTIOCOOIEHHOCTH OPTaHM3MOB K cpele OOWTaHWs, BIHSHHS
KOMITIOHCHTOB 3KOCHUCTEM, aHTPOIIOTCHHBIX N3MEHEHHI B DKOCHCTEMax
CBOEH MECTHOCTH, KPyroBOPOTa BEIIECTB W IMPEBPAIICHHUS YHEPTUH B

ouocdepe

YMeHue HCIIOJIb30BATh COOTBETCTBYIOLIUE apryMEHTBI,
6HOJIOFI/I‘-IGCKYIO TCPMHUHOJIOTUIO U CHUMBOJIMKY IJId AOOKA3aTCIIbLCTBA
POACTBA OPraHU3MOB PA3HBIX CUCTCMATUYCCKHUX TPYIII, B3aUMOCBA3U
OpraHusmMoB H CpPCAbL OGHTaHHH; CANMHCTBA YCJIOBCYCCKUX PaC,
HEO0X0AMMOCTH 3/I0pPOBOTO 00pa3a *KHU3HHU, COXPaHEHUs pa3HOOOpa3us
BUJOB U DKOCHUCTEM KaK YCIIOBHUSA COCYILIECTBOBAHUSA MPUPOIABI U

YCI0BCYCCTBA

YMeHHe KpUTHYECKH OICHMBAaTh HWH(GOpPMAIMIO OHOJIOTHYECKOTO
COJICpKAHUS; MHTEPIPETUPOBATh ATUYECKHE ACIEKThl COBPEMEHHBIX
UCCIIeIOBaHUT B~ OWOJIOTMHM,  MEIHMIMHE,  OHOTEXHOJIOTUH;

paccMaTpuBaTh I OENINCIS(S 9KOJIOTUYECKUE pOoOIEeMbI




COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

ITO3HUILIHIO




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPJAEMbBIX HA EI'D
11O BUOJIOI'HA

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

buonorusa xak HayKa. JKuBBIE CHCTEMBI B UX HN3YUCHUC

1.1

CoBpeMeHHass OWOJIOTUS — KOMIUIGKCHAas Hayka. bBHOJOrHMuYecKkue HayKu U
u3ydaemble UMM TpobOnembl. DyHIaMEHTANbHbIC, NPUKIAJHBIE U TOUCKOBHIE
Hay4HbIE HCCIIEJOBAHUS B OMOJIOTHH.

3HayeHue OWMONOTUM B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTunbl mupa. [Ipodeccun, cBs3anHpie ¢ Ouosiorueil. 3HaueHue OHONOTHH B
NPAaKTUYECKON JEATENbHOCTH 4YeNoBEeKa: MEIHIMHE, CEJIbCKOM XO3SWCTBE,

IIPOMBIILITIEHHOCTH, OXPaHEe IIPUPOIbI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouosnoruu. CBONCTBA JKUBBIX CHCTEM:
€MHCTBO XMMHMYECKOIO0 COCTaBa, IUCKPETHOCTHh M LIEJIOCTHOCTh, CIIOKHOCTH U
YHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOPraHu3aLMs,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTb, U3MEHYUBOCTD, POCT U PA3BUTHE.

YPpOBHM OpraHu3alyu >KUBBIX CUCTEM: MOJEKYISPHBIN, KIETOUYHbIA, TKAHEBBIN,
OpraHUu3MEHHBIN, MOMYJISIIUOHHO-BUOBO, 3KOCHUCTEMHBIN
(OmoreoneHoTHUecKuit), OuocdepHbiid. I[Ipouecchl, NMPOUCXOAAIINE B IKHUBBIX
cucremax. OCHOBHbIE TPHU3HAKU XHUBOTO. JKW3HBb Kak (opMa CyIIECTBOBAHUS

Marepuu

1.3

Metonsl Oumonormdeckoii Hayku. HaOmioneHwe, u3MepeHHUE, SKCIEPUMEHT,
cucteMaruzanusi, wmeraaHanus. lloHaTMe O 3aBUCHUMOW UM  HE3aBUCUMOU
nepemeHHoH. [lnanupoBanue skcnepumenTa. [loctaHoBKa U IIpOBEpKa TUIIOTES.
HyneBas rumore3a. Ilonstue BbIOOpKM U €€ m0CTOBEepHOCTh. Pa3zbpoc B
Ounonorndeckux AaHHbIX. OIleHKa JOCTOBEPHOCTH TONYYCHHBIX PE3YIIBTATOB.
[IprunHBl HCKaXXEHUS PE3YJIBTATOB AKCHEpUMEHTa. lloHATHE CTAaTUCTUYECKOTO

TECTA

Knerka xak OnoJjiorudeckasi cucreMma

2.1

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IMHHIA XKUBOTO. MICTOpUS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[IneiineH, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPHHU.
MeTtoabl MONEKYIISIPHOM M KJICTOYHON OMOJIOrMH: MUKPOCKOTIHS, XpoMaTorpadus,
anexTpodopes, METO]T MEYEHBIX aTOMOB, middepenumansHoe

HEHTPUYrHpOBaHUE, KYITbTHUBUPOBAHUE KIETOK

2.2

XUMHWYECKUN COCTAaB KJIETKU. MakKpo-, MUKpO- U yIbTPAMHUKPOIEMEHTHL. Bona u

€€ poJib KaK pacTBOPHUTEINA, pPearcHTa, y4acTHE B CTPYKTYpPUPOBAHUM KIIETKH,




TEIUIOPETryIAUU. MuHepaiabHble BEIIECTBA KJIETKH, UX OHOJOrMYecKas poJib.
PoJib KaTHOHOB ¥ aHMOHOB B KJIETKE.

buonornyeckue monumepbl. benku. AMHUHOKHCIOTHBIM  COCTaB  OENKOB.
CrpykTypbl OenkoBoil Mosekynbl. IlepBuuHas cTpykTypa Oenka, MENTHAHAS
CBs3b. BTOpHuHas, TpeTHUYHas, 4YeTBepTHYHas CTPYKTYypbl. JleHaTypauus.
CoiictBa 6enkoB. Knaccugukarus 6enkoB. buonoruueckue QyHKIHHA OEIKOB.
VYraeBonsl. MoHOcCaxapuzpl, JUCAXapUabl, OJIMTOCAXapuabl U TOJUCAXAPHUJIBI.
OOmmii mmaH cTpoeHuss W (U3MKO-XMMHYECKHE CBOWCTBA  YTJICBOJIOB.
Bbuonornyeckue GyHKIUH YTIEBOJIOB.

Jlunuael.  'mapodunsHO-ruapodobHbie cBoiicTBa. Knaccudukamus munumos.
Tpurmuuepuass, dochomunuasl, BOCKH, cTepouabl. buonormdeckune QyHKIUU
munuaoB. OOIIHe CBOMCTBa OMOIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTH
K CaMO3aMbIKaHHIO, TOJTYIPOHHIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK um PHK. CrpoeHne HyKJIEHHOBBIX KHCIIOT.
Hykneorunst. Ilpunuun xommiementapHoct. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas criupans. MecTtoHaxoxaeHue u ouonorndeckue ¢pynkmun JJTHK.
Bunast PHK. ®ynkuuu PHK B kiietke.

Crpoenne Monekynsl AT®. Makposprudyeckue cBsizu B Mosekyie ATO.
buonornyeckue ¢pynkunu AT®. BocctaHOBICHHBIE IEPEHOCYHKH, UX (DYHKIIMU B
kietke. CexkBennpoBanue JJHK.

CrpykrypHass Owomnorusi: OWOXUMHUYECKHE W OWO(PU3NYECKUE HCCIEeIOBAHUS

cocTaBa U MPOCTPAHCTBEHHOU CTPYKTYPBl OMOMOJIEKYIT
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Tunsl  KiIETOK: 2JyKapuoTHYecKass M  Ipokapuotuueckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoTHUecKor KieTku. KilerouHas creHka OakTepuit u apxei.
OCOOEHHOCTH CTpOEHHUsI TeTepOTPOPHONH M aBTOTPO(HON MPOKAPHOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Crtpoenre u (QPyHKIMOHUPOBAHHE JyKApHUOTHUECKOH KieTku. [lnasmarmueckas
MeMmOpana (rutazmanemma). CTpykTypa mia3MaTudeckoil MemOpansl. TpaHcropT
BEIIECTB 4Yepe3 IUIa3MaTWYecKylo MeMOpaHy: maccuBHBIA  (nuddysus,
oOneruénnass nuddy3us), axkTUBHBINA (NMEPBHUYHBIA M BTOPUYHBIA aKTHBHBINA
Tpancnopt). [lomynpoHunaemocTs MemOpanbl. PabGora HaTpuii-KanneBoro
Hacoca. DHAOIMTO3: MUHOIUTO3, (aromuro3. Dk3ouuto3. KierouHas creHka.
CtpykTypa 1 GyHKINU KIETOYHOW CTEHKH PacTEeHH, IpuOoB.

Huronnaszma. Lurozons. Llutockener. [IBuxkenue uurtoriazMbel. OpraHOUIbI
kiaetkn. OpHoMeMOpaHHBIE OpraHoOWIbl KJIETKU: DJHJIOIJIa3MaThdecKas CeTb
(BIIC), anmapar ['oybaku, TU30COMBI, UX CTpoeHHE U (YHKIUH. B3anMocBs3b
OJTHOMEMOpAHHBIX OPraHOMAOB KIETKH. CTpOEHHE TPaHyISPHOTO PETUKYIyMa.

Cunre3 pactBOpuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMmOpaH. [maakuit




(arpanyssipHBINA) SHAOIUIA3MATHYECKUH peTukyiayMm. CekpetopHas (yHKUIUSA
annapara ['osnbmku. TpaHcnopT BeliecTB B KIETKE. Bakyosn pacTUTENBHBIX
kietok. Knerounstii cok. Typrop.

ITonmyaBTOHOMHBIE OPraHOW/bI KJIETKHA: MUTOXOHJIPUH, MIJIACTH]IBI.

Crtpoenrie u (QyHKIMH MUTOXOHAPUN W TwIacTHA. llepBUYHBIE, BTOPUYHBIC H
CIIO)KHBIE  TIACTHABl  (POTOCHHTE3UPYIOIIUX  DYKApUOT.  XJIOPOTIUIACTBHI,
XPOMOILIACTBI, JIEMKOIUIACTBI BBICIIUX PACTEHUMN.

HememOpannbsie opranougsl kietku Crpoenue M (QyHKIMM HeMEeMOpaHHBIX
OpPraHou/IoB KJIETKU. PubGocoMel. MuxpoduiaaMeHTbl. MBbIIIeYHbIE KIETKH.
MuxkpotpyOouku. Knerounsiii nentp. CTpoeHHe U IBHKCHUE KIYTUKOB U
pecaruek. MUKpOTpYOOUKH UTOTLIa3MBL. [[eHTproh.

Snpo. O6Gonouka siapa, XpOMaTHH, KAapHOIUIa3Ma, SAPBILIKHA, WX CTPOCHUE U
¢bynkuuu. SnepHsiit GenkoBbli MaTpukc. IlpocTpaHcTBEHHOE pAacIONIOKEHHE
XpOMOCOM B MHTep(]a3HOM sizipe. benku XxpoMaTuHa — TUCTOHBI.

Knerounsle BkmtodeHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK 3YKapHOT

(pacTuTeNbHOM, )KUBOTHOM, TPUOHOIN)
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AccUMMWIIAIMS ¥ AUCCUMIIIAIUS — JIBE CTOPOHBI MeTaboiu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepoTpodHbIH. YuyacTue KHCIOpoJa B OOMEHHBIX
mporeccax. OHepreTudyeckoe obecriedeHne KieTku: npeBpamenue ATD B
oOMeHHbIX mporeccaXx. @DepMEHTATUBHBIA XapakTep peakluil KJIETOYHOTrO
Metabonm3zma. DepMeHTBl, MX CTPOEHHE, CBOWUCTBA M MEXAHH3M JCHUCTBHS.
Kogepmentsl. OTinuns (pepMEeHTOB OT HEOPraHWMYECKUX KaTalin3atopoB. bemku-
aKTHBATOPbl M OEIKU-UHTMOUTOPBI. 3aBUCHMOCTb CKOPOCTH (hepMEHTATHBHBIX
peaxnuii OT pa3Iu4HbIX (PaKTOPOB.

IlepBuuHbIll cHHTE3 OpraHMyYeckux BemecTB B Kietke. dorocunre3. Poib
XJoporiacToB B mporecce (oTtocuHre3a. CBeroBas M TeMHOBas (asbl.
[TpoxgykTuBHOCTH (hoTOCHHTE3a. BrusiHue pa3nuuHbBIX (AKTOPOB HA CKOPOCTH
¢dorocunresa. 3HaueHHE (HOTOCUHTE3A.

Xemocunte3. PazHooOpasue opraHm3MOB-XEeMOCHHTETHKOB: HUTpUDUIIUpPYIOLITE
OakTepuu, Kenez00aKTepuu, cepoOaKTepuH, BOJOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3a.

AnaspoOHble opranu3Mmbl. Buael Opoxkenus. IIpoaykTel OpokeHHUS U HX
UCTIOJIb30BAHNE YEJIIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONE3HEH.

AdpoOHBIE OpraHu3Mbl. DTalmbl YHEPreTuyeckoro oomMeHa. IloaroToBuTENbHBIN
sTan. I’ MKoan3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buosornueckoe OKHUCIEHHE, WIM KIETOYHOE JbIXaHue. Poyib MUTOXOHApHN B
nporeccax OMOJIOTMYECKOTO OKHUCIICHHS. [uknnueckue PEaKIH.

OxucnutensHoe (ochopunrposanue. [IpernmyiiecTBa aspoOHOro MyTd OOMeHa




BEIIECTB Nepesl aHa3pOOHBIM. DPHEKTUBHOCTH YHEPTETUIECKOTO 0OMEHa

2.5

Peakuun matpuuHOro cuHrtesa. IIpMHIMN KOMIUIEMEHTApHOCTH B PEAKIMIX
MaTpUYHOTO CHHTe3a. Peanu3anus HacneacTBeHHON nHpopMmaruu. [ eHeTnueckuit
KoJ, ero cpoictBa. Tpanckpunuus — marpuusbiii cuHte3 PHK. Ilpuninune
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAJUIENbHOCTh, ACUMMETPUYHOCTD.
Tpancnsmus u e€ sranel. Yuactue TpancnopTHeix PHK B Ouocunrese Oernka.
YcnoBust OuocunTe3a Oenka. KomumpoBanme amuHOkucioT. Pomb pubocom B
OnocuHTe3e OenKa.

Opranuzaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHUBHOCTH T'€HOB Y
npokapuoT. ['unoreza omepona (P. XKakoO, XK. Mano). Perynsuss 0OMEHHBIX
npoueccoB B KieTke. KiieTounslil romeocTas.

Bupycsl — HekierouHsle (OpMBI KU3HM W OOMMratHele mapasutbl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(Daros.

Bupychsle 3aboneBaHus uenoBeKa, )XKUBOTHbIX, pacteHuit. CIIN/], COVID-19,

CcoMaJIbHBIC U MCIUITMHCKUC HpOGHCMBI

2.6

Knerounslii 1mukin, ero mnepuoabsl U perymsauusa. Hatepdasza u  MHTO3.
Oco0eHHOCTH TIPOLIECCOB, MpoTekaromux B uHTEepdasze. [loaroroBka KIETKH K
nenennto.  IIpecunrernueckuit  (MOCTMUTOTHYECKH), CHHTETHYECKUH U
MOCTCUHTETUYECKUH (MMPEMUTOTUYECKUI) TIEpHOIbI HHTEP(]A3bI.

Matpuunsiii cunres JIHK — pemmkanus. [lpunnuner penmkanuu  JIHK:
KOMIUIEMEHTAPHOCTD, IIOJIyKOHCEPBATUBHBIM CHHTE3, AHTUIIAPAJUICIBHOCTD.
Mexannsm permkanuu JIHK. Xpomocomsel. Ctpoenne xpomocom. Tenomepsl u
TenomMepaza. XpPOMOCOMHBIH HAa0Op KIETKH — KapuoTHI. JIMIUIOMAHBIA U
rariouaHbI  HAabopsl  XpomocoM. ['omonoruynsle xpomocombl. [lonoBble
XpPOMOCOMBI.

Jlenenue xietkn — MuTo3. CTaguy MHUTO3a M IPOUCXOJSIIME B HUX IMPOLIECCHI.
Tunsl Muto3a. KapuokuHes u nurokuHe3. buosnormueckoe 3Hau€HHUE MMTO3A.
Perynsus MUTOTHUECKOTO UKJIa KIeTKH. [Iporpammupyemast kieTouHas rudenb
— aromnTo3.

OyHKIIMOHAJIbHAs TCHOMUKA

Opranusm Kak OMOJIOTHYECKasi cucTeMa

3.1

OHOKJIETOYHEIE, KOJIOHHUAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBbIE OPraHU3MBI.

@opMBI  pa3MHOKEHHUsI OpPraHM3MOB: Oecrojioe (BKIIOYash BETETAaTUBHOE) U
moyioBoe. Buael  Oecrmonoro  pa3MHOXKEHHUS: TOYKOBaHWE, CIOPYJISLUS,
(dbparmeHTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmuosxenue. [lonoBbie kieTku, uiu ramersl. Meio3. Ctaauu meino3sa.

[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonoruueckuii cMpicit Meiio3a




1 TI0JIOBOTO Ipolecca. Melo3 1 ero MecTo B )KU3HEHHOM IIMKJIE OPTaHU3MOB.
IIpensaponpimieBoe passutue. l'ameroreHe3 y KUBOTHBIX. IloyioBBIE JKeie3bl.
OOpa3oBaHne W pa3BUTHE TOJOBBIX KIETOK. CriepMaroreHe3 U OOTEHE3.
Crtpoenne mONOBBIX KiIETOK. OIUIONOTBOpPEHHE W SMOpPHOHANIBHOE pa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUTOZIOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.
WunuBuayanbHOe pa3BUTHE OpraHusmMoB (oHToreHes). Craaum sMOpHOreHesa
KMBOTHBIX (Ha mpumepe Jsarymkn). Jpoonenue. Tumsl nqpodnenus. OcobeHHOCTH
ApoOJIeHUsT MJICKOMHUTAIOMNX. 3apOJIbIIeBble JUCTKH (racTpyssaims). 3akiaika
OpPraHoB M TKaHEH H3 3apOJbIIICBBIX JIMCTKOB. B3auMHOE BIMSAHHE dYacTed
pasBUBAlOIIEroCs 3apojpliia (IMOpHOHANIBHAS WHIYKIHWS). 3aKiajgKa IUIaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEpPApXUUYECKHX B3aUMOJCHCTBUII T'€HOB.
BnusHue Ha »MOpHOHANIBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYyKaromei
Cpelpl.

Poct u pa3Butue xuBoTHBIX. [locTamMOproHansHbIN niepuo. [Ipsmoe u HenpsiMoe
pa3ButHe. Pa3Butne ¢ Meramopdo3oM y OeCHO3BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4yeckoe 3Hau€HUE MPSIMOrO M HENPSAMOIO pPa3BUTHUSA, HX
pacnpocTpaHeHue B npupofe. Tumbl pocra XUBOTHBIX. DakTOphl perynauuu
pocra KHMBOTHBIX M uyenoBeka. CTamuM MOCTIMOPUOHAIBHOTO PpAa3BUTHUS Y
KUBOTHBIX U 4esloBeKa. [lepnoipl OHTOreHe3a yenoBeka.

Pa3smHoenne u pasButue pacreHuwit. ['ametodur u cmopodut. Meiio3 B
KU3HEHHOM IMKJe pacteHuil. OOpazoBaHHe crop B Ipolecce Meiosa.
I'amerorenes y pacreHuil. OIUIOOOTBOPEHHE M Pa3BUTHE PACTUTENBHBIX
Opranu3MoB. J[BoifHOE OIIOZIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpazoBaHue U

pa3BUTHE CEMEHU. MeXaHU3MBI PETYJIALMY OHTOICHE3a Y PACTEHUN U )KUBOTHBIX
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Uctopust craHoBieHHST W pa3BUTHS TEHETHMKHM Kak Hayku. (OCHOBHbIE
FEHETUYECKUE TOHATHS M CHUMBOJBL. [ OMOJIOTMUHBIE XPOMOCOMBI, AQJUICIIbHbBIE
TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, TOMHUHAHTHBIA M PELECCUBHBIA IPU3HAK,
TOMO3HUIOTa, TETEPO3UrOTa, YUCTasl JUHUS, THOPHIbI, TEHOTUN, (HEHOTHIL.
OcHOBHBIE  METOABl  TEHETHKH: THOPUIOJIOTHYECKHA,  IUTOJIOTHYECKUM,

MOJIEKYJIIPHO-T€HETUYECKU I

3.3

Monorubpunnoe ckpemupanue. [lepBoiii 3akoH MeHzens — 3aK0H eTUHO00pa3Hs
ruOpuoB mepBoro mokoyieHus. IIpaBuino momuHupoBaHus. Bropoil 3akoH
Menpenss — 3akOH paclleIUIeHUus [PU3HAKOB. [luTolornueckue OCHOBBI
MOHOTHOPUIHOTO CKpelrBaHus. [ umoTes3a 4ucToThI ramer.

Ananusupyrouee ckpemuBanue. IIpoMexyTOUuHBIM XapakTep HacleAOBaHHUS.
Pacuiennenue npu3HakoB P HEIIOJIHOM JTOMUHHUPOBAHUMU.

JurubpunHoe ckpermmuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HEe3aBHCHMOTO

HacJI€10BaHUA IMPU3HAKOB. I_II/ITOJIOFI/I‘IQCKI/IC OCHOBBI ,Z[I/IFPIGPI/IZ[HOFO




CKpELIUBaHHUS.
CuennienHoe HacnenoBaHue npusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacjae0BaHUE TE€HOB, HApYIICHHE CLEIUICHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPUS HACIICICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUsS Io0JIa. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporaMeTHbii noi. I'eHeTndeckas
CTPYKTypa IIOJIOBBIX XpoMoOcoM. HacienoBaHue NpHU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cucrema. [lneloTponus — MHOMKECTBEHHOE ACUCTBUE
reHa. MHOXeCTBeHHBIM aienusM. B3anmMoaelcTBue HeEayUICIbHBIX TI'E€HOB.

KommnemenrapHocts. Onucras. Iomumepus

3.4

BzaumoneiicTBre reHoTHIIA M cpeibl IpU (popMupoBaHuM (heHOoTUNA. MI3MEHUMBOCTH
IIpU3HAKoB. KauecTBEHHbIE M KOJIMYECTBEHHbIE IPU3HAKU. Buapl M3MEHUMBOCTH:
HEHACJICICTBEHHAs U HACJIEICTBEHHASI.

MomdukarmonHass ~ M3MEHYMBOCTh.  Pomb  cpempl B (hopMHpOBaHHUH
Mo (pUKaMOHHOM n3MeHYnBocTH. Hopma peakiuu npu3Haka. BapuanmoHHbIH psin
u BapuarmoHHas kpuBas (B. Woranncen). CpoiictBa MOAM(PHUKAIMOHHON
U3MEHYHUBOCTH.

I'enoTunmueckas n3MeHUUBOCTL. CBOICTBA T€HOTUIIMYECKON M3MEHUYMBOCTH. BHpI
TeHOTUITMYECKON M3MEHUMBOCTH: KOMOMHATHBHAS, MyTAIIMOHHASL.

KomOuHatuBHass W3MEHYMBOCTh. Meii0o3 © TIOJOBOM TIpoOIleCC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. POJIb KOMOMHATUBHON W3MEHUYUBOCTHA B CO3JAHUN
TeHETHUYECKOT0 pa3HOOOpa3usl B pesiesiax 0JHOTO BUIA.

MyranuoHHas U3MEHYMBOCTL. BUJIbI MyTaluil: FeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE U WMHIYLUMPOBAaHHBbICE MYyTalUWU. SEepHBIE U LMTOIUIA3MATHUYECKUE
Mytaiui. CoMaTHYECKUE U MOJIOBbIE MyTalluy. [IpuyrHbBI BO3HUKHOBEHHUSI MyTaIUH.
Myrtarensl ¥ HMX BAMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO
nporecca. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HaclieICTBEHHOM n3menuuBoctu (H.H.

BaBI/IJ'IOB). BHGHI{CpHaH HU3MCHYNUBOCTh U HACIICACTBCHHOCTD

3.5

Kapuotun uyenoBexka. MexayHapoiHas TMporpaMMa HCCIEIOBAaHUS TE€HOMaA
yernoBeka. Meroabl  UM3y4eHUsT TE€HETMKM  YEJOBEKAa: TIE€HEaJOrMYeCKHUi,
OJIM3HEIIOBBIH, LIUTOr€HETUYECKHIA, MOMYJISIHUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKUA. CoBpeMeHHOE OIIpENEIICHUE FeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YKCIIE C MOMOILIBIO
[M1P-anamu3a. HacnencrBennnle  3a0ojeBaHMS  4ejdoBeKa. [ CHHbIE U
XPOMOCOMHBEIE 0omne3Hu YyeJloBeKa. bosne3nn c HAaCJIECTBEHHON
MPEAPACIOIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T€HETUKHU B MPEAOTBpAIlleHUN

M JICUEHNH T'€HETHYECKUX 3a001eBanmii yesmoBeka. CTBOJIOBEIE KIIETKU




3.6

JlomecTuKamys 1 ceneKusl. 3apoXkKIEeHUE CENEKIUHN U JoMecTuKauu. Yuenne H.1.
BaBunoBa 0 IeHTpax MPOHMCXOXKIACHUS M MHOT0O0Opa3usi KyJbTYPHBIX pPacTEHHUH.
Poip cenexumu B cO31aHUM COPTOB pacTeHUM M MopoJ KuBOTHBIX. CopT, nmopoja,
mTamMM. 3aKOH TOMOJIOTMYECKMX PSAJOB B HAcleACTBEHHOW u3MmeHunBoctu H.U.
BaBuiioBa, ero 3HaueHue JUis CENEKIIMOHHON pabOoTHI.

Mertoapl ceneKUMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAaccOBBIM U
VHIMBUyaJIbHBIN. OTamsl KOMOWHAIIMOHHON CCJICKIIMH. UcnrwiTanue
NPOU3BOANUTENEH TO MOTOMCTBY. OTOOp MO TEHOTHUITy C IMOMOIIBIO OLEHKH
(eHoTuna MOTOMCTBA U OTOOP IO TEHOTHUITY C MoMoIIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CeNEKIIMOHHON paboThl. PaquannoHHbIi 1
XUMUYECKUH MyTareHe3 Kak HWCTOYHMK MYTalMidi Yy KyJIbTYPHBIX (opm
opranu3moB. lcnons3oBaHME T'€HOMHOIO  PENAKTUPOBAaHUS U METOJOB
pexomOuHanTHBIX JIHK 1111 mosrydeHus HCXOAHOTO MaTepuaa JJsi CEIeKIHH.
[Momy4yenne mnosmruionaoB. BHyTpuBHMaoBas rulpummsaims. banskopoacTBeHHOE
CKpelMBaHue, WM MHOpuAMHT. HepoJcTBeHHOE CKpeIIMBaHHME, WM ayTOPHIHHT.
I'erepos3uc u ero npuumnsl. Vcrons3oBanue rerepo3uca B cenekuuu. OtnanéHHas
rubpum3anyst. [Ipeononenue Oecrutoyss MEXBHUAOBBIX THOpUIOB. JlocTrkeHUs

CCIICKIIM paCTeHI/Iﬁ U XKUBOTHBIX

3.7

OOBEKThI, HCIIOIB3YeMbIE B OMOTEXHOJIOTHH, — KJICTOYHbIE M TKAHEBBIE KYJIBTYPBI,
MHUKPOOPraHM3MBl, WX  XapaKTepUCTHKA. 1paauIMOHHAs  OHUOTEXHOJIOTHS:
xjaeOoreueHne,  TMONyYeHHE  KHUCIOMOJIOYHBIX  TPOJIYKTOB,  BHUHOJEJHE.
MuxkpoOuonornyeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHYECKUX TEXHOJOTHH.
[IpousBoacTBo  Oenka, aMHHOKHCIOT W BUTaMHHOB.  McKyccTBeHHOE
OIUIOJJOTBOPEHUE. PEKOHCTpYKIMS SWLEKIETOK M KIOHUPOBAHUE >KUBOTHBIX.
Meron TpaHCIIIaHTALUHU AP KIIETOK.

XpoMocOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha H
KOHCTpyupoBaHue pekomOmHaHTHRIX JIHK. JlocTwkeHus ¥ TEpCIEKTHBBI
XpOMOCOMHOW ¥ TEHHOM HWH)XEHepudu. MenunuHcKkrue OHWOTEXHOJIOTHH.

Hcnonp30BaHNe CTBOJIOBBIX KIIETOK

Cuctema U MHOTOOOpa3re OPraHMuecKoro Mupa

4.1

buonornyeckoe  pasHooOpasue  opranu3moB.  CoBpeMeHHas  cHucTeMa
opranudeckoro wmwupa. llpuHmmnel kinaccupukanuu opraau3mMoB. OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOEHHS M JKU3HEICATEIbHOCTH OIHOKJIETOUHBIX OPTraHHU3MOB.
bakrepun, apxeu, 0JHOKJIETOYHBIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, APYrHe
npotuctsl. KojoHuanbHble Opranu3msl. JIBI)KEHHE OTHOKIETOYHBIX OPTaHU3MOB:
amMEOOMIHOE, KTYTUKOBOE, PECHUYHOE. 3allUTa y OAHOKJIETOYHBIX OPTaHU3MOB.

PaznpaxuMocTh y OTHOKJIETOUHBIX OpPraHu3MOB. TaKCUChI




4.2

MHoOrokieTouHble pacTeHus. B3anMOCBs3b YacTell MHOTOKJIETOYHOTO OPraHu3Ma.
TkaHu, opraHbl U CHUCTEMBl OPraHOB MHOTOKJIETOYHOIrO opranusma. OpraHuszm
Kak eanHoe wenoe. TkaHu pacteHuid. TuUIBl  pacTUTENbHBIX TKAaHEMH:
oOpa3oBaTeNnbHas, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MeEXaHUYEeCKasl.

Oco6eHHOCTH CTpOCHUS, (PYHKIMNA U PACTIOTIOKEHUS TKAaHEW B OpraHax pacTeHUN

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHud. DYHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[Bi>keHre MHOTOKJIETOUHBIX PACTEHUM: TPOTTU3MBI U
Hactuu. Ilormomenre BOJBI, YIVIEKUCIOTO Ta3a M MHUHEPAIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacteHuil. Auddysus razoB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cucTembl pacTeHuil. Bblaenenue y pacteHmid. 3amura y
MHOTOKJIETOYHBIX pacTteHui. Kyrukyna. CpencrBa macCUBHOW M XMMHUYECKOU
3auThl. ODUTOHLMUIBL.

PasgpaxkuMocTs U perynsauus y OpraHusMoB. Pa3zgpakuMocTs M perynsuus y

MHOTI'OKJICTOYHBIX paCTeHHfI. PocToBrnICc BEIICCTBA U UX 3HAUYCHUC

4.5

MHOroKJIETOUHBIE  KMBOTHBIE. B3anMMOCBSI3p  4acTe€l  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOIO OpraHu3Ma.
Opranusm kak enuHoe 1einoe. 'omeocras. TkaHU KUBOTHBIX U Y€IOBEKA. THIIbI
JKUBOTHBIX TKaHEHU: SIHTENHANIbHAsA, COCIUHUTEIbHAS, MBbIIICYHAsA, HEPBHAs.
OcobeHHOCTH CTpoeHUs, (YHKIMHA M pacloJIOKEHUS TKaHEH B OpraHax

JKHNBOTHBIX U YCJIIOBCKA

4.6

Oprasbl U CUCTEMBl OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CHUCTEM OPraHOB.
Omnopa Ttena opranu3mMoB. CKelneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHbIX. HapyxHblli U1 BHYTpeHHMI ckeneT. CTpOEHUE M THUIIBI COEAMHEHHUS
KOCTEH.

JIBM>KEHHE MHOTOKJICTOYHBIX JKMBOTHEIX. IluTanume KuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. [IpixaHue ®kUBOTHBIX. KokHOe npixanue. XKabGepHoe u
JIErOYHOE AhIXaHHUeE.

JIpIxaHue TO3BOHOYHBIX J>KUBOTHBIX. OBOJIOLMOHHOE YCIOXKHEHHE CTPOCHUS
JIETKUX IT03BOHOYHBIX KMBOTHBIX. JlpIXaTenbHas cUCTEMa 4YeJioBeKa. MexaHu3M
BEHTWSILIMM JIETKUX y MNTUL W MIICKONMUTAOIIMX. TpaHCoOpT BEWIECTB Y
opranu3moB. TpaHcmopT BellecTB y *XUBOTHbIX. KpoBeHOcHas cuctema u e€
OpraHsbl. KpoBeHocnass  cucremMa  MO3BOHOYHBIX  >KMBOTHBIX. Kpyru
KpOBOOOpAIIeHU. DBONIOIMOHHBIE  YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOM
CHUCTEMBI IMMO3BOHOYHBIX >KMBOTHBIX. BblaeneHue y opraHu3MoB. BeineneHue y
#KUBOTHBIX. CoKpaTtuTebHble Bakyosd. Opransl BelaeaeHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOM H BBIICIUTEIIBHON CHUCTEMaMu. BplAelieHHE y MO3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX KUBOTHBIX. [lOKpoBEI W HX

IIPOU3BO/IHBIE.




PasapakuMocCTh U peryisauus y OpraHu3smMoB. Pa3apakuMocTs y OJTHOKJIETOYHBIX
opranusmoB. Takcucbl. Pa3npaxumMocTe U peryisuuss y MHOTOKJIETOYHBIX
pactenuii. PocToBble BEMIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u peduieKTopHasi peryisiusi Y MHOTOKJIETOUHBIX XHBOTHBIX.
HepBHas cuctema u €€ otaensl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUS! HEPBHOU
CUCTEMBI y )KUBOTHBIX.

PazpaGoTka anropuTMOB M mporpamm s 3(PQPEKTUBHON (YHKIIMOHATBHOMN
aHHOTallUM  TE€HOMOB, TPAHCKPHUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MHUKPOOPIraHU3MOB, PACTCHUI, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €T0 3JOPOBLC

5.1

Opransl ¥ cUCTEMBI OPraHoB yeaoBeka. OTAebl TOJOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduexropHas nyra. be3ycnoBHbIE U yCIOBHBIE
peduekcel. I'yMopanbHast peryiasiuss U SHAOKPHHHAS CHCTEMa >XUBOTHBIX H
yenoBeka. JKenes3bl SJHIOKPUHHOW CUCTEMBI M UX TOPMOHBIL. JlelicTBHE TOPMOHOB.
B3auMocCBs3b HEpPBHOM W SHIOKPUHHOW cucTeM. [ umnoranamo-runodusapHas

cucrema. Pednexc u pednexropnas ayra. bezyciaoBHble u ycioBHbIE pedaeKch

52

3ammTa opranu3ma ot OoinezHeil. IMMyHHas cuctema denoBeka. KieTouHslil u
T'YMOpAJIbHBIA UMMYHHUTET. BpoXAEHHBIM, TpUOOPETEHHBIN CcreupHIECKHil
UMMYyHHUTET. Teopuss KIOHAJIbHO-CENEKTUBHOro ummyHutera (I1.Opaux,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETbl OpraHu3sMoB. Poib

BPOXAEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUI

53

Kposenocnast cuctema u e€ opransl. Cepaile, KDOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoBooGpamienus. PaboTa cepama u e€ peryssus

54

Jpixanue uenoBeka. Juddysus razoB uepes MOBEPXHOCTh KIETKU. J[pixarenbHas
cucreMa 4esloBeka. JlpIxarenbHas IOBEPXHOCTb. Perymsauus  IbIXaHwus.

JIpIxaTenbHbIC 00BEMBI

5.5

[InmeBapurenpHas cucreMa dyenoBeka. OTxaensl NUIIEBAPUTENBHOIO TpPAKTA.
[InmeBapurenpHble  JKene3bl.  BHYTPUIIONIOCTHOE UM BHYTPHUKIIETOYHOE

MUILEBAPEHUE

5.6

IToxpoBel M ux mnpousBojHble. Opranbl BbiaeneHus. I[louku. Ctpoenue u
¢byHkumoHupoBanue HegpoHa. OUIBTpaAIUs, CEKpElHs U 00paTHOE BCAChIBAaHHE

KaK MEXaHU3Mbl pabOThI OpraHoB BelieseHus. OOpa3zoBaHre MOYH y YeTIOBEKa

5.7

I[BI/I)KGHI/IC yeJIoBeKa: MblleyHas cucreMa. CkelleTHhIE MbIIIINOBI U HUX pa60Ta.

CtpoeHnue u TUIbI COeUHEHUST KOCTE!

Teopus 3Bomtonnu. Pazsutre xxu3Hu Ha 3emiie

6.1

OpomounonHas  Teopuss Y.  JlapBuHa. IIpennocwliku — BO3HUKHOBEHUS

napBuHH3Ma. JKU3Hb U HayuyHas nearenbHocTh Y. JlapBuHa.




JBrokymue cuiel 3Bojrounu BUIOB no Y. JlapBuHy (BBICOKas MHTEHCHUBHOCTH
pa3sMHOXEHHMsS OpPraHM3MOB, HAcleACTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBaHHE, €CTECTBEHHBIM U UCKYCCTBEHHBIH O0TOOP).

Odopmnenne cuHteTnueckoil Teopun 3Bomtonuu (CTD). HelitpanpHas Teopus
sBosrorui. CoBpeMeHHasi SBOJIIOLMOHHAS OWoJorus. 3HaYeHHUE BOJIOIMOHHOMN

Teopur B GOPMUPOBAHUH €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA

6.2

[Momynsimust Kak sjeMeHTapHas enuHuIa s3Boonnd. COBpEeMEHHBIE METOMbI
OLIGHKA TEHETHYECKOTO pa3zHOOOpasusi W CTPYKTypbl momyisiuuil. M3MeHeHue
reHooHa TMOMYJISAUN KaK 3JIEMEHTApHOE O3BOJIOIHMOHHOE SBIEHHE. 3aKOH
reHeTnyeckoro paBaoBecus k. Xapau, B. BaitaOepra.

DOnemeHTapHbie  (aKTOPHl (ABMKYIIME CHUJIBI) O3BOJIONWK. MyTalmoHHBIN
nporiecc. KomOunatuBHast u3MeHuuBOCTh. [Jlpeiip reHoB — chydaiiHble
HEHANpaBJICHHbIE HW3MEHEHHMsI YacToT ayienedl B momymsamusax. ekt
OCHOBATEIIA. Murpanuu. N3osanus MOIYJIALAN: reorpaduueckas
(mpocTpaHCTBEHHAs), OMoJIOrHyuecKas (pernpo yKTUBHAs).

EcrectBennsiii  oTOOp — HampaBisitomuid — gakrop  sBomtorun.  DopMel
€CTeCTBEHHOTO  OTOOpa: JBWXKYIIUH, CTaOMIM3UPYIOIIUN, pa3pbIBAIOLINA
(mm3pynruBHbi). [TonoBoit oT6op.

[TpucnocoONEeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPO3BOJIOLHUU.
Bo3nukHOBeHHe — mpucnocoOnieHHid y  opraHu3moB.  Apomopdo3sl U
uanoanantanuu. [Ipumeps! nmpucmnocoOieHnii y opranu3MoB. OTHOCHUTEIBHOCTD
MIPUCTIOCOOICHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BumooOpazoBaHme Kak pe3yiabTar
MUKpo3BoJifonun. M3onsamus — kmoueBoil (aktop BumooOpazoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaAHHUS: aJJIONaTPUUECKOE (reorpaduyeckoe),
CUMIIaTpuyecKkoe  (IKOJOTHYECKOE),  «MTHOBEHHOE»  (MOJUILIOUIM3AIIHS,
ruOpuau3anys). JauTenbHOCTb HBOTIOIMOHHBIX TPOLIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opasusl.

Ponb 3BOMIOLIMOHHON OMONIOTHHM B pa3padOTKE HAYYHBIX METOJ0B COXPAaHEHHS
Ooropa3zHooOpasus. MUKpPOIBOIIONKS U KOIBOJIOIHMS IMAPA3UTOB U UX XO3SEB.
MexaHu3mbl (OpMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI GOPHObI

Cc HeH

6.3

Mertoapl nM3ydeHUs MakpodsBoiouuu. [laneoHTomorndeckue MeTo]bl M3y4EeHUs
sBosonuu. [lepexoausie popMbl U pUIIOTeHETUYECKHE PSIIBI OPTaHU3MOB.
Bbuoreorpaduueckue meroap! nzyueHus sBosonun. CpaBHeHue (Giuopsl u (ayHbl
MaTEepUKOB M O0CTpoBOB. buoreorpaduueckue obmactu 3eman. Buapl-sHaeMuku u
PEITUKTHI.

DOMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIIOTHYECKHE METOJBl HM3yYECHUs




3BOJIIOLMU. ['€HeTHUeCKHEe MEXaHU3Mbl HBOJIIOIMM OHTOTEHE3a M TMOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBHIECTB. ['OMOJIOTMYHBIE M  AHAJOTMYHBIE  OPraHbL.
PyaumenTtapasie  opranbl M aTaBuU3Mbl.  MOJEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHYECKHEe M  MATeMaTUYeCKWE  METOABl  W3YYCHHUS  DBOJIIOIHH.
I'omonornunbie TeHbl. COBpEMEHHBIE METOJbI MOCTPOSHUS (PUIOTEHETHIESCKHIX
JIEPEBBHEB.

XpOMOCOMHBIE MYTAIIK U BOJIIOIUSI TEHOMOB.

OOmme 3akoHOMEpHOCTH (MpaBuia) 3BOJONMU. HeoOpaTUMOCTh HBOJIIOIHY.

AnanrtuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJTIOLUN

6.4

Hayunble rumote3bl TNPOUCXOXKIEHHUS JKM3HM Ha 3emisie. AOuoreHes u
naHcnepMus. JloHay4dHbIE NIPEACTABICHUS O 3apOKIEHUU KU3HU (KpEaLlMOHU3M).
I'unoTe3a MOCTOSIHHOTO CaMO3apOXACHUS J)KU3HU U €€ ONPOBEPKEHHUE OIBITAMU
®. Pemu, JI. Cnammanuanu, JI. Ilacrepa. IlpoucxoxieHue KU3HU U
acTpOOHOJIOTHSL.

OcHoBHBIE 3Tanbl HEOpPraHW4eckol sBoJitolMU. [lnanerapHas (Teosnoruueckas)
HBOJIIOLMS. XUMHUYECKass dBOMIONMA. AOHOTCHHBIM CHHTE3 OPraHUYEeCKHUX
BemectB u3 Heopranmueckux. Omeir C. Muiuiepa u I'. HOpu. OOpa3zoBanue
nosmMepoB U3 MoHoMepoB. KoanepBatHas runote3a A.M. Omapuna, rumoresa
nepsuyHoro OynmeoHa JIk. XonpeliHa, reHermueckas rumoTe3a [. Mémnepa.
PuGo3umer (T. Yek) u rumore3a «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Hctopust 3emnu u Metoapl €€ m3ydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosiorust u e€ meronpl. OTHOCHUTENbHA M a0COJIIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHoIOrMYECKas IIKaJIa: S0HbI, IPbl, IEPUOIBI, ATIOXU.

HavanbHuble 3Tansl opraHndeckou dBoaronuy. IlosBiIeHuE U 3BOJIIOLUS MEPBBIX
KJIETOK. OJBOJIIOLMS MeTaboiu3Ma. BO3HHMKHOBEHHE TEPBBIX HSKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJIoT MEePBBIX Ha 3eMiIe COOOIIECTB.
Crpomaronutsl. [IpokaproThl M 3yKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOMOTreHe3). ODBOJIOLUOHHOE IPOHMCXOXKICHUE
BUpYycoB. IIpoucxoxkneHne MHOTIOKJIETOUHBIX OpraHu3MoB. Bo3HHKHOBEHue
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl H3BOJIONMU BBICIIMX pacTeHU. OCHOBHBIE apoMopdo3bI
pacreHui. Bbixox pacrenumii Ha cymy. IlosiBiieHHMe CIOPOBBIX pacTEHUN U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. lIpomcxoxneHne IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl 3BOJIONMU JKUBOTHOTO Mupa. OcHOBHBIE apoMOp(ho3bI
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHUE COBPEMEHHBIX
tunos. [lepBeie XxopaoBbie KUBOTHBIE. JKU3HD B BOJie. DBOJIIOLMS TO3BOHOYHBIX.

[Tpoucxoxnenne ampubuii u pentwmii. [IpoucxoxxaeHne MICKONUTAIOMNX U




ntun. [IpuHnun kimodyeBoro apomopgosa. OcBoeHne O€CIO3BOHOYHBIMH U
II03BOHOYHBIMH KUBOTHBIMH CYILH.

Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U MEepHoJaM: apXel, MpoTepo30H, MaJeo30u,
Me3030i, KailHO30#. OOmas XapakTepUCTHKa KJIMMaTa W TEOJIOTHYECKUX
nporieccoB. IlosiBIeHnEe U pacuBeT XapaKTEPHBIX OPraHU3MOB. YTiieo0pa3oBaHue:
€ro YCIIOBHSI U BJIMSIHUE Ha Ta30BbIi cOCTaB aTMOCHEPHI.

MaccoBble BBIMHpaHHMsSI — 3KOJOTMYECKHE KpHU3UCHl mpouuioro. Ilpuuunsl u
CIIECTBUS MAacCOBBIX BbIMHpaHuil. COBPEMEHHBIN 3KOJIOTUYECKUN KpPHU3UC, €ro

0CcO0EHHOCTH

6.5

Pasnenst m 3amaum aHTpomnosoruu. Meroapl aHTpononorud. CTaHOBJIEHHE
IIPEICTaBICHUH O MPOUCXO0KIEHUH yeoBeka. COBpEMEHHBIE HAyUHBIE TEOPUHU.
CxoacTBO 4enoBeka € KUBOTHBIMH. CHCTEMAaTHUECKOE IOJIOKEHUE YEJIOBEKA.
CBuuerenbcTBa  CXOJACTBA  YENOBEKAa C  JKMBOTHBIMHM:  CPaBHUTEJBHO-
Mop(hoJIorHUecKue, SMOPHOJIOTUYECKHE, ($u310JI0r0-0MOXUMHUYECKHE,
noseaeHueckue. OTInYMsl 4eI0BeKa OT KUBOTHBIX. [IpsIMOX0KIEHNE U KOMILIIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. PazBUTHE IrOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOMN
CUCTEMBI.

JBmwkyuie cuibl ((akTophl) aHTPONOreHe3a: OHMOJIOTHYEecKHe, COLHUabHBIC.
CooTHolIeHne OUOJIOTHYECKUX U COLMANIBHBIX (DAaKTOPOB B aHTPOIIOT€HE3E.
OcHOBHBIE CTaAUN AHTPOTIOTE€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOJIEN.
UYenoBexk  yMelnbld, IE€pBbIE  WM3TOTOBIEHUA  OpyAud  Tpyna. Yenosek
OpSAMOXOAAIIMA M TEpBBIM BBIXOJ JioAed 3a mpenensl Adpuxu. YeraoBek
reiaens0eprckuil — oOIIM MpeoK HeaHAEPTaIbCKOTO YellOBeKa M YeloBeKa
pasymHoro. YenoBeK HEaHIEPTaJbCKUK KaK BHJ JIIOJECH XOJIOJHOIO KJIMMAaTa.
UYenoBek pasyMHBIM COBPEMEHHOIO THIIA, JEHUCOBCKUU 4YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 peaenaMu AQpUKH.

DOBOMIONUSL  COBPEMEHHOIO 4YeloBeKa. ECTeCTBEHHBIH OTOOp B MOMYJSAIHIX
yenoBeka. MyTallMOHHBIA Tporiecc W noaumopdusM. [lomynsnuoHHbIE BOJHBI,
apeiid reHoB, Murpays U «3pQGEKT OCHOBATENSD» B MOIMYJSAIHIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilomsatne o pace. bonpmume pacel:  eBporeougHas
(eBpasmiickas), aBcTpajo-HETpouJHas  (PKBaTOpUAJIbHAsA),  MOHIOJOMJHAsS
(asmaTcko-aMepuKaHCcKas). Bpems u myTu paccerneHus ueloBeKa 0 IUIaHETE.
EnuncTtBo  uenoBeueckux pac. Haydnas  HECOCTOSATENBHOCTH — pacu3Ma.
[TpucnocoOIeHHOCTh YeNoBeKa K pPasHbIM YCIOBHAM OKPY)KAIOLIEH Cpebl.
Bnusianue reorpaduyeckoit cpempl M Apeiida TEHOB Ha MOPQOJIOTHIO H

(U3HOTIOTHIO YeTIOBEeKa

DKOCHUCTEMBI U IPUCYILE UM 3aKOHOMEPHOCTH
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Pa3nens! u 3agaun sxostorun. CBsI3b 3KOJIOTUH C IPYTMMH HAYKaMHU.
Mertoapt skosioruu. IloneBble HaOmOAEHUS. ODKCIEPUMEHTHl B SKOJIOTHU:
NpUpOJHBIE U JlabopaTopHble. MoJenupoBaHHe B SKOJOTUH. MOHUTOPHHT

OKPYKaIOIIEH Cpe/Ibl: TOKAThHBIN, pErHOHATBHBIN U T100aIbHBIHA

7.2

Okonoruyeckue (GakTopsl M 3aKOHOMEPHOCTH MX JedctBus. Kiaccudukanms
IKOJIOTHUECKUX (AKTOPOB: aOMOTHYECKHE, OWOTUYECKHE, AaHTPOIOTCHHEIE.
OOmme 3aKOHOMEPHOCTH JACUCTBHUS JKOJOoruyeckux ¢aktopos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIuOux). TonepaHTHOCT. DBpUOMOHTHBIE M
CTEHOOMOHTHBIE OPraHU3MBIL.

Abuortnueckue (akropsl. CBeT Kak skojoruueckuil dakrop. [leiicTBue pa3zHbIx
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKHE TPYIIIbI
pacTeHUil M KMUBOTHBIX IO OTHOLIEHMIO K cBeTy. CurHajbpHas pojb CBeTa.
doTonepruoaAn3M.

Temmeparypa kak 5KoJoruueckuii Qakrop. JlelicTBHe TemmepaTypbl Ha
opranusMsl. [IoMKuIOTEPMHBIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocte kak 9kojoruyeckuit ¢aktop. IlpucnocoGmenus pacreHHd K
noJiAepkanuio BoaHoro Oanmanca. Knaccudukanusi pacTeHH MO OTHOILICHUIO K
Bojie. [Ipucnocobenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEXHMA.

Cpensl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYIIHAs, IOYBEHHAs,
ryOMHHAs  TMOAINOYBEHHAsA, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHUYECKHE
0COOEHHOCTH cpell OOuTaHus OpraHu3MoB. llpucnocoOieHuss OpraHu3MOB K
KM3HH B Pa3HbIX Cpeax.

buonornyeckue putmel. Buennue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJAUYHbBIE
putMbl. [IpUcroOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUM
KHU3HU.

Kuznennsie Gopmbl opranu3moB. [loHsTue o xusHeHHOU (opme. KuzHeHHbIE
(bopMBI pacTeHMii: JepeBbs, KyCTapHUKH, KYCTaPHUYKH, MHOTOJICTHHE TpPAaBbI,
OJlHOJIETHHE TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOHOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOEHHS U 00pa3a KHU3HHU.

buotnueckue Qaxkropbl. Buabl OMOTHYECKMX B3aMMOICWUCTBUI: KOHKYpPEHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. [lapazutusm, xoomeparys, MyTyaausM,
KOMMEHCaJIN3M (KBapTHUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auUMOJIeHCTBUSL  (Tomuyeckue, (Qopudeckue, ¢dadbpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJEHCTBHM [UIS CYIIECTBOBAaHUS OPraHU3MOB B cCpene

oOutanus. [IpuHIMIT KOHKYPEHTHOT'O UCKITIOUEHUS

7.3

DKOJIOTUYECKHE XapaKTEePUCTUKHU momynsuuu. [lomynsamus kak Ouonornyeckas

cucrema. Posib HEOAHOPOIHOCTHU cpelibl, PU3NIECKUX OAPHEPOB U 0COOEHHOCTEH




O1O0JIOTUU BUJIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HMOITYJSIHIA.
OcHOBHbBIE TOKa3aTeNNM NOMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
II0JIOBAsi  CTPYKTypa, pOKIAEMOCTb, NPHUPOCT, TEMII pOCTa, CMEPTHOCTb,
MUTPALIKSL.

OKojorudeckas CTpykrypa mnomyiasuuu. OIleHKa YHCIEHHOCTH MOIYJISIUH.
JluHaMuKa NOMYJSIMUU U €€ peryisauus. buoTu4eckuil MOTEHUHAl MOMYJISLUU.
MopnenupoBanue JOuUHaAMUKU —nomyiasiuu. KpuBble pocTra  YHCIEHHOCTH
nonymsiiui. Kpuble BbDKMBaHMS. Perymsiius 4MCIEHHOCTH MOMYJSILMM: poJib
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAMIMX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJoB (r- u K-ctparerun).

[Tonsatue 006 osKkomormyeckoil Hume Buga. Mectooburanune. MHoromepHas
Mozenb sKkojormdeckon Humu Jx.M. XarunHcoHa. PazMepsl 5KOJIOrM4eckoin
Huy. [loTeHunanbHas ¥ peanu30BaHHAs HULIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BuIbl M HMX KU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  IIOBEJEHUS WU  MHUIpauuil  XKUBOTHBIX.

buonornueckue nHBa3un YYXXCPOJHBIX BUIOB

7.4

CoobmecTBa opranu3MoB. buorneHo3 u ero crpykrypa. CBsizu Mexay
opranm3MamMu B OwWoIeHO3e. DKochcTeMa Kak OTKpeiTas cuctema (A.JDx.
Tencnu). @yHKIMOHANBbHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IMPOJIYICHTHI,
KOHCYMEHTHI, peayueHtbl. Tpoduueckue ypoBHU. Tpoduueckue nemnu u ceTH.
AbuoTtuueckue 610k dKkocucTeM. [IouBbl M MIBI B 3KOocucTeMax. KpyroBopoT
BEIIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE TOKA3aTEIN AKOCUCTEMBbI. buomacca M mpoAyKuus. DKOJIOTMUECKHE
MUPaMUIbI YUCell, OMOMAaCChl M SHEPIHH.

HanpapneHHbsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHble U
BTOPUYHBIE CYKLECCMM M UX IPUYUHBL. AHTpPOIIOTEHHBIE BO3JCHCTBUS Ha
cykueccuu. Kimnmakcaoe cooOrectBo. bruopasnoobpasue 1 moIHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

IIpupoansle 3KOCHCTEMBI. AHTPOIOTEHHBIE HSKOCUCTEMBI. Arpo3KocHUCTEMA.
ArporeHo3. Paznnuus Mexy aHTpOIIOT€HHBIMH U TPUPOJAHBIMU 3KOCUCTEMAaMH.
VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['opozckas ¢mopa u
¢dayna. CuHanTponu3auus ropojackoil ¢aynsl. buonorndyeckoe u xo3sHCTBEHHOE
3HAYEHUE arpo’KOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B DKOCUCTEMaX.

[IepeHoC 3HEPrUM U BELIECTB MEKY CMENKHBIMHU 3KOCUCTEMAMHU. Y CTOMYMBOCTH
OpraHM3MOB, TONYJSILMI M D3KOCHCTEM B  YCIOBHUSAX €CTECTBEHHBIX U

AHTPOIIOT€HHBIX BO3ICUCTBUN

7.5

buocthepa — oOmennanerapHas o00o0i04Yka 3eMJIH, TA€ CYIIECTBYET WU




cylmecTBoBasia u3Hb. YueHue B.M. Bepnaackoro o Omocdepe. Ob6nactu
6uocdeps u e€¢ cocran. JKupoe BerectBo OHochepsl 1 ero GyHKIIH.
3aKOHOMEpPHOCTH cCymiecTBOBaHUs Ouocgepbl. OcoOeHHOCTH Ouocdepsl Kak
ro0ampHOM  dKOCHCTeMBbl.  J[MHAMUYeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB U OHOT€OXMMHYECKHME IUKIBI (yrJiepojaa, aszoTa).
PurMuuHOCTE siBNeHMIA B Onocdepe.

3onanbHocTh Onocdepsl. Ilonarue o 6umome. OCHOBHBIE OMOMBI CYIIM: TYHApA,
XBOMHBIC Jieca, CMEIIaHHbIC W LIMPOKOJIMCTBEHHBIC JieCa, CTENH, CaBaHHBI,
NYCTBIHHM, TPOIUYECKHE Jieca, BBICOKOTOphs. KimMMar, pacTHTENBHBIA U
KUBOTHBI MUp OMOMOB CYIIIH.

Crpykrypa U (QYHKIHS KXHBBIX CHCTEM, OLEHKA UX PECYpCHOr0 MOTCHIUAla U

o6uocdepHbIx QyHKIMN

7.6

DKoJoTHYecKue KpU3UChl M MX MpUYMHBL. Bo3zaelicTBue yenoBeka Ha OHocdepy.
3arpsi3HeHne BO3QYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CpEJbl.
Oxpana BoAHBIX pecypcoB. Paszpymenue nousbl. OXpaHa IOYBEHHBIX PECYPCOB.
N3meHeHne knmuMara.

AHTpPOIIOTEHHOE BO3/JECUCTBUE HAa PACTUTEIbHBIM W >KMBOTHBIM Mup. OxpaHa
PacTUTEIBHOTO U KUBOTHOrO MuUpa. OCHOBHBIE NMPUHLMIBI OXPaHbl IPHUPOJBIL.
Kpacubie kuuru. Ocobo oxpansiemble mnpuponusie Ttepputopun (OOIIT).
borannueckue cajpl U 300J0TUYECKUE MTAPKH.

OcCHOBHbIE MNPUHIMIBI YCTOMYMBOIO PA3BUTHsI YEIOBEUECTBA U IPUPOIBI.
PamonanbHOe  MPHUPOJONONB30BAaHME M COXpaHEHHE  OMOJIOTHYECKOTO

pa3zHooOpasus 3eMiaun













