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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TmpeaMmeTb». CormacHo mnonoxenusM @OIOC COO mnpodunbHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01MM, cpeHUM NpodhecCUOHATBHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTh HAy4YHOTO 3HAHUSI, CBSI3AHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyO0iaéHHOM
YPOBHE, onpeaeisieT 00s13aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAEPKaHUE, €ro
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeN oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3YyYCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCTEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Y4€OHO-TMIO3HABATEIBHOU  JIESITEIIbHOCTH
OoOy4Jaronmxcst MO0 OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeaHero o01iero oopa3oBaHms.



Y4eOnpiii npeameT «buonorus» Ha ypoBHE CpeaHero o01mero oOpa3oBaHUS
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsieHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMONOTHH, SMOPHOJIOTUU M OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKI[UU, OMOTEXHOJIOTUU, YIBOJIOIIMOHHOTO YUEHUS U IKOJIOTHH.

Nzyuyenne yueOHOro mnpeamera «buonorus» Ha yriiyOlIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIIEMY IOJTYYEHUIO
Ouonornyeckoro  o0Opa3oBaHMsi B By3aX W OpraHU3alMsIX  CPEIHEro
npodeccruonanbHoro oopa3zoBanua. OCHOBY €ro cojiepKaHHUsl COCTaBIIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, [MOJIYYEHHBIX TPU HU3YYEHUH  OOYyYarOUIMMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOTy4aroT pa3Butue. Tak,
pacmMpeHsl U yriIyOJieHbl OWOJIOTMYECKHE 3HaHMS O PAcCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX MKHU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MTOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIOJIb30BAaTh KaK OPHUEHTHPHI JJIsl MOCIETYIOLIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErparusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYAIOUUMUCS TpPU HU3YUYEHHUH
bu3UKY, XUMUH, Teorpadyu 1 MaTEMaTHKH.

Crpyktypa mporpaMmbl 1o ydeOHOMy mpeamery "buosorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI ¥ DBOJIOIMOHHBIN TMOAXOABI K HW3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS KUBbBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3alliy, 3BOJIOLMN OPraHM4YeCcKOro Mupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYEeCKOro pasHooOpaszus IuiaHeTrl. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOM OWOJOruu, 3MOpPUONIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUH, OMOTEXHOJOTHH U CHUHTETHUYECKOM
OMOJIOTHH, AKTyaJIM3UPYIOTCS 3HAHHUS OO0yd4aroumMxcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHUe, OCHOBBI DKOJIOTUHU U yUeHHUe 0 Ouocdepe.

VYuebnsiii npeamer  «buonorus» npu3zBaH  00€ClEUUTh  OCBOEHUE
00y4aroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, HJICH, MPUHITUIIOB U TPaBUJ,
JIeXkKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO00pa3MH U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMyJIsSIuH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JTOCTHKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIAAHBIX aCleKTaX OMOJOTMYeCKUX 3HaHui. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay Cco
3HAYUTENIbHBIM 00bEMOM TEOPETHUYECKOI0 MaTepHalia B COACPKAHUU MPOTPAMMBbI
no OWOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHUS
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TOM unu MHOW oOjacTu OMOJIOTHH, BKJIAJAOM OTEUYECTBEHHBIX U 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

Lenb uzydenus yueOHnoro npenmera «buonorus» Ha yriyOnEéHHOM ypOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra MW NOpPUOOpPETEeHUE YMEHUM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpEca K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OWoJoTHel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu M3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriay0aEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOUINX 3aa4:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHLEMIHIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IIpaBUiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAaPTUHY MHUPA; O
CTPOEHHHM, MHOT000pa3MM U OCOOEHHOCTSIX OHMOJOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHHUE OOy4YaloIMXCd € METOJAMH MO3HAHUS >KMBOW IPUPOJIBI:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJISpHOU U
KJIETOYHOW OHMOJIOTUU, HSMOPHUOJIOTUU U OHOJOTUU PA3BUTHS, TEHETUKH W
CeJICKIMU, OWOTEXHOJIOTUM M CHUHTETUYECKOHM OWOJIOrMH, MaJCOHTOJOTHUH,
HKOJIOTUHU);  METOAAMH  CaMOCTOSITEIBHOITO  TPOBENCHUS]  OMOJOTHYECKHX
UCcCceNoBaHU B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBlaZicHue OOydYalolUMHUCS YMEHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYH0 HH(POPMALIUIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMHUHOJIOTUENH M CHUMBOJMKOM; YCTAaHaBIIUBAaTh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAJIbHO-3KOHOMHYECKHMU U  3KOJOTHYECKUMHU
npobiieMaMy YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH I10
OTHOILICHUIO K OKpPY’KalIleld MNpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBbI0  OKPY’KAIOIIMUX  JIIOAEH; OOOCHOBBIBAaTH M  COOMIOAATH  MEPbI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallusiXx TNPUPOAHOTO W  TEXHOTEHHOTO0  XapakTepa; XapaKTeph30BaTh
COBPEMEHHbBIEC HAY4YHbIE OTKPBITHSA B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y 00yYaroNIMXCsl MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IPOLIECCE 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpobjIeMamMH, METOI0JOoTHEH
OMOJOrNYECKOTO UCCJIE0BAHMS, IIPOBEACHUS HKCIIEPUMEHTAIbHBIX
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WCCJICIOBAHNM, PEIICHHS] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y OOYYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTHUECKOM,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEJACHUS B MPHUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOochephl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 310POBbS
OKpyXaromux JoAel  (coOmogeHuss Mep npoduiakTukd — 3a00J1€BaHUM,
oOecrieueHne O€30MACHOCTH JKU3HEACATCILHOCTH B YPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MTOBCEIHEBHOM KU3HU;

CO37aHME  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMMCS
VHIMBUTy aJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTIEAYIOMEMY TPOPECCHOHATHPHOMY CaMOOIPEICICHNI0, B COOTBETCTBHUH C
WHIUBUTy ATBHBIMI WHTEpPECaAaMH U MIOTPEOHOCTSIMH PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heziento), B 11 knacce — 102 vaca (3 yaca B HEZIENO).

OT6op opraHuzanMoHHbIX (HOPM, METOJOB U CPEACTB OOy4YeHUs OUOJOTUH
OCYIIECTBIISIETCSL ¢ YYETOM CHElU(pUKU €ro COJAep KaHWs U HaIlpaBIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po(eCCHOHATIEHOTO U BHICIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpaKTHYeCKUX padoT. Takxke ydactue
OOy4Jaronuxcs B BBIMOJTHEHUH MPOEKTHBIX W Y4EOHO-MCCIIEI0BATENHLCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIEISETCS y4YUTeJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepHaTbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIIOBHA.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Ouosiornu.  buojornueckue HAyKd U HU3y4yaeMmble HUMHU  IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHure OMoJIOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIUIHMHE, CEIbCKOM XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJIIHMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne XuBBIX cucTeM. Meroasl Ouosiorudeckor Hayku. HaOmromeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH M €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmumpt u cxembl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUHd KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «MeTosl
W3YUYCHHUSI )KUBOU TIPUPOJIBI».

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHWE I TPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYCHHH JKUBBIX CHCTEMY.

Tema 3. buoJsiorust KieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. Kcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas reopus (T. [LIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOHN KJIETOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcupoanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBI MUKPOCKOID,
«HcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

IIpakTuyeckass padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomarorpadus, aektpodope3, auddepeHImaILHoe IeHTPUGYyrupoBaHue,
[11IP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bonma um e€ posb Kak pacTBOpUTENIS, peareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryssiquu. MuHepanbHble BEUIECTBA KJIETKHU, MX OHMOJOrHYecKas
pob. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBAa KIETKH. buosornueckue mnojauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHIHAas CBS3b. BTopuuHas, TpeTHYHas, YeTBEPTHYHAsS
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cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonornyeckue Qpynakmum 6emkoB. [Ipuonsi.

YraeBonbl. MoOHOCaxapuabl, AMCAXAPUJIBI, OJTUTOCAXaPUIbI U MOJUCAXAPUIBI.
OO6mumii T1IaH CTPOGHUS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YriIeBOI0B.

Jlumunet. I'uapodunsHo-TUapOodhoOHEBIE cBOMcTBA. Kitaccudukanus munuaos.
Tpurnunepunbl, ¢Gochoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
munuaoB. OO1Me CBONCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxknennosesie kucnotsl. JJHK um PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxkneotunpl. [Ipunnun kommiementapHoctu. IlpaBuno Yapradda. CrpykTypa
JAHK — nBoiinast cnupanbs. Mectonaxoxaenue u ouosnornueckue pynkuuu JHK.
Buasl PHK. ®yukunu PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizsu B Mosekyiae ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUNKHU, UX (DYHKIIMH B
Kietrke. [pyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE W OMO(MU3UYCCKHUE HCCISIOBAHUS
CocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyNl. Mooenuposarue
CMpPYKMypbl U QYHKYUi OUOMONEKYI U UX KOMNaekcos. KomnvromepHulil ouzaiin u
Opeanuyeckull cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JleMmoHcTpanuu

[Toptpetsr: JI. [lonunr, dx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoae», «PacnpeneneHne XuMUYECKUX AJIEMEHTOB B JKUBOU MPUPOJIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl OEIKOBOM MOJIEKYJb», «CTpOeHUE MOJIEKYJI
yrieBoJoB», «CTpoeHne MOJEKya JunuaoB», «HykieMHOBbIE KHCIOTHDY,
«Crpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHNE.

JlabopaTtopnasi pa6ora «O0Hapyx)eHHEe OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlabopaTtopnass  padora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMHU KICTKH



Tumbel KIETOK: JyKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

CtpoeHure npoKapuoTUIECKOM KiaeTku. Kinerounast cTeHka OakTepuidl U apxew.
OcoOeHHOCTH CTpOEHHsI TeTepoTpoHONH U aBTOTPOPHOU MNPOKAPUOTHUUECKUX
KJIETOK. MecCTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKApUOTHUYECKOMN KJICTKH.
[Tnazmatuueckass MemOpana (mnasmanemma). CTpykTypa IIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneru€énnas auddysus), aKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts wmemOpanbl. PabGoTta HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Huromnasma. [{uro3zons. Lutockener. JIBuxkenne nuromiazMbl. OpraHouIbl
kietkn. OnHoOMeMOpaHHBIE OPTaHOWJIbl KJIETKU: SHJIOIUIa3MaTHYeCcKas CeTb
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKUIHH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KJIeTKH. CTpOeHHUE TPaHYJISIPHOIO PETHUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpaHymsipHbIA)  9HIOIUIaA3MATHYECKUN
petukynyM. CekpetopHas QyHkius ammapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABI  KIETKH:  MUTOXOHAPWUM,  ILJIACTU[IBIL.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne U (QyHKIIMW MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouapl kiaeTtku CTpoeHHEe W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKHU. Pu6ocomsi. IIpomescymounvie Quramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKU.
AKxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. Mukpotpy6ouku. Kierounbii
nentp. CTpoeHHME U JABWKEHHE OKIYTUKOB M pecHUYeK. MHUKPOTpyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Obosnouka siapa, XpoMaTUH, KapuoIUia3Ma, SIAPBIIIKA, KX CTPOSHUE U
byukiuu. SnepHbiii O0enkoBbli MaTpukc. I[IpocTpaHCTBEHHOE PaCIOIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHA — THUCTOHBL. JluHamuxa s0epHou 00010YKU 6 Mumose. Soepmbiil
Mpancnopm.



Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENIbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPUN», «SA11po», «CTpoeHrne NpOoKapruOTHUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUabHbBIX KIETOK.

JlabopaTtopnass paOora «l3yueHue CTpPOEHHS KIETOK Pa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yueHue cBOMCTB KJIETOUHON MEMOPAHBD.

JlabopatopHass padora «JccnenoBaHue miazMonMs3a M JEIJIa3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHIe JHEPIHU B KJIeTKe

AccUMHITALINS U TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTabomm3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIN M TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoleccax. ODHEpreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATO B
oOMeHHBIX Tporieccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTalIu3aTOpoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CUHTE3 OPraHMYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHoKkcueenHblll U oKcuceHHbl omocunme3 y odaxmepuu. Ceemocobuparowue
nuUeMeHmbl U NUSMEeHmMbvl PeakyuoHHo2o yenmpa. Poiabp XJIOpoIiacToB B IpoLecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusiHMe pa3iauyHbIX (HAKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buabsl Oposkenus. I[IpoaykTbl OpokeHHS M HX
UCIIOJb30BAaHUE UEJOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OyauTEH OOJIC3HEH.
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AspobHbIe OpraHU3MBl. Oranbl SHEPTreTUYECKOIrO oOMeHa.
[ToaroroBuTenbHbIN 3Tan. I TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIHOKO3bI.

buoniornueckoe OKMCIEHUE, WU KJIETOYHOE JbIXxaHue. Pojib MUTOXOHApPHUIA B
npolieccax ouonornyeckoro okucienus. [{uknuueckue peakuun. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHadpOOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JdeMoHCTpaMuK

[Toptpetsr: JIx. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCUHTE3Y, «DHEpreTuyeckuii oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYJAOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

Jlaboparopnass padora «lM3ydyeHuWe  KATaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yuenue (QepMEHTATUBHOIO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHass uHGOpMaLMS U peaiu3alus eé B KIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpPUYHOTO CHHTe3a. Peanuzanus HacneacTBeHHOW nHpopManmu. ['eHeTnaeckuit
KOJZ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcenoBust O6uocunTeza Oenka. KoaupoBanue aMuHOKUCIOT. Posb pubocoMm B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U IYKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. l'mmoresa
ornepoHa (®. XKako0, XK. Mano). Monrexynapusie mexanusmvl 3KCHpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuns 0OMEHHBIX
MpoIIECCOB B KieTke. KiieTounblii romeocTas.

Bupycel — HexiieTouHbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHME
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
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JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, 6axmepuoghazos.
Obpamuas mpauckpunyus, peeepmasa, uHmezpasa.

Bupychbie 3a0o05eBanus 4enoBeka, KUBOTHbIX, pactenuil. CIIN/, COVID-
19, coumanbHble 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaiuz donvuux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JdeMoHCTpaMuK

[Toptpetsi: H. K. Konbios, /. Y. UBaHOBCKUA.

Tabmuiel u cxembl: «brocuHTe3 O€nkay, «I'eHeTHYeCKH Koy, «Bupych»,
«bakrepuodarmy.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Knerounsléi 1uki, ero mnepuoabl M peryisinusa. Wutepdaza u  Mutos.
Oco0OeHHOCTH TMpOLIECCOB, MPOTEKaIIMUX B HHTepdaze. [loAroToBka KIETKH K
nenenuto.  I[IpecunteTmyeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKHMH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) TIEPUOIbI HHTEP(DA3BI.

Marpuunsii cunte3 JJHK — permmukanms. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAILIECIBbHOCTb.
Mexannsm permmkanuu JTHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl u

TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuOTHUIl. JIUTIOWAHBIA W
rariouaHblid  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX

nporeccel. Tunel Mmuto3a. KapuoknHe3 u mUTOKMHE3. bHoslorndyeckoe 3Ha4YEHHE
MHTO3A.

Perynsnmst MmutoTHueckoro mukia KieTkdu. [IporpamMmmmupyemasi KiIeTOdHas
ru0esb — anomnTo3.

Knetounoe sapo, Xpomocombl, (YHKIIMOHAJIbHAas TEHOMHKA. MexaHusmobl
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu kKiemox. «lL{ugposas
KllemKka» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JleMmoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM ITMKII KICTKW», «MmuTo3», «CTpoeHue
xpomocom», «Permukarus [JHK».

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKpoOTpenapathl: «MUTO3 B KJIETKax
KOpEIIIKa JIyKay.

JlaGopaTopnass  pabdora  «/M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.
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JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPTAaHMU3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OnHOKNEeTOYHBIE,
KOJIOHHAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHS W JKU3HENEATEIbHOCTH  OJHOKIJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIECTOYHBIC
BOZIOPOCIIN, APYTHUE MPOTUCTHI. KOJIOHNAIBHBIE OPraHU3MBI.

B3auMoCBsA3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, Oprassl U
cucTeMsl opraoB. OpranusM Kak euHoe 1enoe. I'omeocras.

Txkanu pacreHuid. TuIBI pACTUTENBHBIX TKaHEW: oOpa3oBaTesbHas,
MOKPOBHAs, MPOBOJASAIIAs, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpOEHUS,
GyHKIUI 1 pacoIOXKEeHUs TKaHE B OpraHax pacTeHUM.

TKaHU JKMBOTHBIX M 4e€JIOBEKa. THIIBI KUBOTHBIX TKAaHEW: JIIUTEIIMAIIbHAL,
COCJIMHUTENbHASA, MbIIIEYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (QPYHKUUH H
PACITOJIOKEHUS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple W TeHEpaTUMBHBIE OpraHbl pacteHud. OprasHbl u
CHUCTEMbI OPTaHOB JKMBOTHBIX U yeaoBeka. DyHKIMN OPraHOB U CUCTEM OPIaHOB.

Omnopa Ttena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyHbII M BHYTpeHHHU ckeneT. CTpoeHune u
TUNBI COEINHEHUS KOCTEH.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PeCHUYHOE. J[BM)KEHHE MHOTOKJIETOUHBIX PACTEHUM:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanne opranusmoB. llorymomeHnue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIuTanue KUMBOTHBIX. BHyTpunosoctHoe u
BHYTPHUKJIETOYHOE MHUIEeBapeHre. lIuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKA.

Jprxanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
XKabeproe u néroynoe npixanue. J[pixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpIxaTenpHasi CHCTEMa 4YeJoBeKa. MeXaHHW3M BEHTWIALMU JIETKUX y NTHI H
miiekonuTaromux. Perymsamus npixanus. J(pixarenbHble 00BEMBIL.

TpaHCIIOPT BEWIECTB Y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
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KpoBeHocHasi cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpalieHus. DBOJIIOLHUOHHBIC
YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepala u €€ peryisuus.

Beinenenue y opranu3mMoB. Beigenenue y pacteHud. BeigeneHue y
KUBOTHBIX. CokparturesbHble Bakyoiau. Opranel BblaeneHus. PuiapTparus,
CeKpelusi U 00paTHOE BCcachbIBaHME KaK MEXaHU3MbI pabOTHl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hepona. OOpazoBaHre MOYH y YEIIOBEKA.

3amura y OpraHrM3MOB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpsI
OakTepuii M UUCThl MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pAacTEHUM.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHIUABI.

3amMra 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammuTa opranu3zma ot Oojie3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOpaJbHbIA UMMYHUTET. BpoxAEHHBIA W NpUOOPETEHHBIN crnenupuIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro mMmyHutera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocaiutenbHble OTBETHI OpraHU3MOB. P0oJIb BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTe ¥ perymsiuuss 'y  OpraHm3MoB. PasgpaxumMocTs y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxumMocTe u  perymsimus y
pactenuid. PocToBbIE BelIECTBA U X 3HAYCHHUE.

HepBHast cucrema u peduiekTopHas peryisiuusi y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJNBbI. JBOJIOLNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XMBOTHBIX. Pednexc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymMopanpHas peryisiuus U 3HAOKPUHHASA CHCTEMA JKUBOTHBIX M YEJIOBEKa.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. J[eMCTBUE TOPMOHOB.
B3auMoCBsA3b HEpBHOW M SHIOKPUHHOM cucTeM. [ umnoTtaniamo-runogusapHas
CUCTEMA.

JdeMoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmupl U cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE
BoJopocimy», «baktepumn», «lIpocrelimme», «Opranbl LIBETKOBBIX PACTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credsy,
«CTpoeHre JNHCTOBOM IUIACTUHKWY, «TkaHU >KUBOTHBIX», «CKENET 4eIoBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
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cucrema», «HepBHaga  cucrema», «Koxka», «MpblmieuHas  cucTemay,
«BpinenuTenbHas cUCTEMa», «ODHIOKPUHHAsA cHucTeMay, «CTpOeHUEe MBIIILbDY,
«Ummynurer»,  «KumeunonosoctHeie», «CxemMa  OUTaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHD»,
«CtpoeHue minaHapumn», «BHyTpeHHee cTpoeHue HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecmbikaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MJIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXKHUX, KUBbIE 3K3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
NO3BOHOYHBIX, KOJUIEKIUM OECIIO3BOHOUYHBIX MKUBOTHBIX, CKEJET YEeJIOBEKa,
00opy10BaHUE JJIsl AEMOHCTPALlMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTEHUH,
pacuieryieHus Kpaxmaia U 0eJIKOB MoJl IelcTBUEM (PepMEHTOB, 000pyA0BaHUE JIJIst
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON €MKOCTU JETKUX, MEXaHH3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «I3yueHne TKaHEel pacCTeHHI.

JlaGopaTopHasi padora «3yueHne TKaHel )KUBOTHBIX».

JlaGoparopHasi pabora «3ydueHrue opraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKIJIIOYasi BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IOYKOBaHHWE, CHOPYJISLUS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe paszmuHoxkeHue. [lonoBeie kieTkH, WM rameTtel. Meio3. Craauu
Mmeno3a. [loBenenne xpomocoM B meno3e. Kpoccnnrosep. bronorndecknii CMbICIT
MeHo3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

IIpenzaponpiiieBoe pazsutue. ['amerorenes y :KuBOTHBIX. [1010BBIE Kele3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHe U 3MOPHOHANBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayabHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyua mopgoecenoe u mooenu mopghocenesa. Crtaauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jjsarymku). JpoGnenme. Tumbl  npoOGneHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bracmyna, muno
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onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKONMHUTAIOUIMX. 3apOJABIIICBbIE JIUCTKU
(racTpyJssinus). 3akiaaJKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHoe
BIUSHAC 4YacTell pPa3BUBAIOIICTOCSA 3apojbllia (SMOpPHOHALHAS WHIYKIIHS).
3akyiagka IUIaHA CTPOCHUS JKMBOTHOIO KAk PE3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BiusHue Ha 5MOpHOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKpYXKaIOMIEH CPEIbl.

Poct m pa3Butue XuBOTHBIX. l[locTamOpmoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE MPSAMOTO U HEMPSIMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. DaKTOPHI
PEryJIAIU POCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y XKUBOTHBIX M 4yesnoBeKa. [leproasl oHTOreHe3a uenopeka. CtapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacTeHud. (OOpa3oBaHue CIOp B IIpolecce Meio3a.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
OopraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHui. OOpa3zoBaHue U
Pa3BUTUE CEMEHMU.

MexaHu3MBbl pETYISIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMmoHCcTpauumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmuiel 1 cxembl: «BereratuBHOe pa3sMHOXEHHE», «THIIBI Oecmoyoro
pa3MHOXEHUs», «Pa3zMHOKEHHE XJIaMHUJIOMOHAJbD», «Pa3MHOMXKEHHE SBIIICHBI»,
«Pa3MHOXeHUE TUAPBDY, «Meho3y, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
ANIEKIETKH M criepMaTo3onsiay, «OCHOBHBIE CTaAuu OHTOreHe3ayn, «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButue wmaiickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne nAarymkm», «JlBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JABYIOJIbHBIX PAaCTCHUI, « KM3HEHHBIN UK
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM UHMKI  MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIMKIT COCHBDY.

OO6opynoBaHME: CBETOBOM MHUKPOCKOI, MHUKpOMpenaparsl SHUIEKICTOK U
CIIEpMAaTO30UJI0B, MOENb «IUKIT pa3BUTHUS JIATYIIKIY.

JlaGopaTopHasi padora «3yueHne CTpOEHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax».

IIpakTnueckass padora «BbIABICHHME MNPU3HAKOB CXOJCTBA 3apPOIBILICH
MO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass paGora «CTpoeHHE OpraHoB pPa3MHOXKEHUS BBICHIMX
pacTeHu.
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Tema 11. I'eHeTuka — Hayka 0 HaCJIeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHS W pa3BUTUs TEHETUKM Kak Hayku. PaGoter I
Mennens, I'. ne ®puza, T. Moprana. Poiib 0T€4eCTBEHHBIX YUYEHBIX B PA3BUTUU
renetuku. Pa6otel H. K. KonsiioBa, H. 1. BaBumnona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSI U CUMBOJIBL. | 'OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJOTHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

JleMoHCTpauun

[Toptpetsl: I'. Mengens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKIY, «CXEeMbl CKPEIIUBAHUS.

JlaGopaTtopnass pabGora «/[po3oduna Kak OOBEKT TE€HETHYECKUX

VICCIIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHgenss — 3aKOH

eAMHO00pa3usi ruOPUI0B MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacUICIUICHUs] MPU3HAKOB. [{dTOosIOTHMYEecKrne OCHOBBI
MOHOTHOPHJIHOT'O CKpEIIUBaHMs. [ UIIOTe3a YMCTOTHI raMeT.

Ananuzupytoliee ckpemuBanue. [I[poMexXyTOUHbIM XapakTep HAaclIeI0BaHMUS.
Pacuiernnienre mpu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HacCJICJIOBaHUS MIPU3HAKOB. [luTomornyeckue OCHOBBI JTUTHOPHTHOTO
CKpEIIUBAHUA.

CueruieHHoe HacienoBaHue npusHakoB. PaGotsl T. Moprana. CueruieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHWE CLEIUVICHUS MEXIy TeHaMHh. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M OINPENEIECHUS MM0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TeTeporaMeTHbhIM IoJ. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnegoBanue nmpu3HaKkoB, CHETJIEHHBIX C MTOJIOM.

['eHotu kak 1enocTHas cucrema. [IenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBINM ajienu3M. BzaumMojeilicTBue HeasJIedbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lonmmmepusi.
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['eHeTMYECKUIT KOHTPOJIb PA3BUTUS PACTECHUM, XUBOTHBIX M YEJIOBEKa, a
Takke (PU3MOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (DYyHKIIHMA.
['eHeTHUeCcKE MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acneKkTbhl KOHTPOJIS U
W3MEHEHHS HACJIeICTBEHHOU MH(OpMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuiel u cxemsl: «IlepBblit U BTOpoi 3akoHBI MeHaens», « TpeTuii 3akoH
MeHnnens», «AHamu3upyrouniee CcKpelmuBaHue», «HemomHoe DOMUHHUpPOBaHHEY,
«CuersieHHOE Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl»y, «['eHeThka moay,
«Kapuotun yenoBeka», «Kapuotun gpozoduiey, «Kapuotun nrumby,
«MHOXeCTBEHHBIN ajIenu3m», «B3auMoaeicTBHE TEHOBY.

O6opynoBanue: MOJAENIb JUIA JEMOHCTpPAllMd 3aKOHOB  €IMHOOOpasus
rUOpUJIOB TIEPBOTO TIOKOJICHUSI M PACIICIJICHUS MPU3HAKOB, MOJENIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJAEIb I
JIEMOHCTpAllUM CIEIJICHHOTO HACIEIOBAaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «po3zodumnay.

IIpakTuueckass padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpENIMBAHUS y IPO30(DUITBD».

IIpakTuyeckass  paGora  «M3yueHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIUBaHUS Yy APO30(PHIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buasbl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACJIC/ICTBCHHASI.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUPOBAHUU
MOAU(PUKAIMMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuanumoHHbIN
psn u BapuanmonHas kpuBas (B. HMoranmncen). CpoiicTBa MoAMGUKAIIMOHHON
M3MEHYHUBOCTH.

['eHoTMIMYECKasE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAs H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATHUBHON M3MEHUYNBOCTHU B CO3MaHUH
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesax 0JTHOr0 BUA.

MyTanMoHHasE W3MEHYMBOCTb. BHIBI MyTaluili: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMpPOBaHHbIE MyTauuu. SnepHsle U
nUToIIa3MaTuyeckue Mytanuu. CoMaTUYecKue W MojoBble MyTauuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HA OPraHU3MBbI.
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3aKOHOMEPHOCTH MYTAallMOHHOI'O IMpoliecca. 3aKOH T'OMOJOTMYECKHUX pSAIOB B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiio). BHesinepHass U3MEHUHUBOCThH U
HACJICICTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx ¢Qakmopos 8
HAc1e008anHuu U U3MEeHYUB0CMU (YeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JleMoHCTpanun

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabmuubl u  cxembl: «Bunmbl u3MmeHuunBoctH», «MoaudukaroHHas
U3MEHYUBOCTDBY, «KombunaTuBHas M3MEHYUBOCTbBY, «Mero3y,
«OmnonorBopeHue», «I'enernueckue 3a00aeBaHus YETIOBEKaAY, «Buabl MyTauiiy.

OOopynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHHIA,
pUCYHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlaGopaTopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(UKAIIMOHHOW M3MEHYMBOCTH. IlocTpoeHne BapHallMOHHOrO psaa u
BAPUALIMOHHOW KPUBON».

IIpakTuyeckas padora «Mytanuu y aApo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kaprotun dvenoBeka. MexayHapoaHas NMporpaMMa HCCIEJOBaHUS I€HOMa
yernoBeKka. MeToapl  M3YYEHHsT TEHETMKM  YEJIOBEKa: TIE€HEAIOTMYECKHM,
OJTM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE OIIpELIEIICHNE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MTOMOILBIO
[TI[P-ananu3a. HacnenctBenHbie 3a00eBaHus YyeloBeKa. [ eHHbIE 1 XPOMOCOMHBIE
OONe3HH 4YeloBeKa. boJie3HM C HAClEACTBEHHOM MpepacioyioKEHHOCTHIO.
3HaueHHe MEJMIIMHCKON T'€HETHKU B MPEJOTBPAILICHUH U JICUEHUU T'€HETUYECKUX
3a0oyieBaHU uesoBeKa. MeauKo-reHeTUYecKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIEeTKH. [IoHATHE «TeHETHMYEeCKOro rpy3a». DTUYECKUE ACIIEKThl UCCIIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTopbl MOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3MYecKOMy U XMMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karolle cpeabl. I'eHeTnyeckas
IIPEAPACIIOIOKEHHOCTD YEIOBEKA K MATOJIOTUSIM.

JleMmoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3ydYeHUs] T€HETUKU
yesioBekay, «l eHeTnyeckue 3a001€BaHUs YETOBEKAY.

IIpakTnyeckas padora «CocTaBiaeHUE U aHAIU3 POAOCIOBHO.

Tema 15. Cenexkuusi Opranm3mMoB
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JlomecTukanus W CeleKUusa. 3apOoXACHUE CEJEKIUU M JOMECTHKALHH.
Yyenne H. WM. BaBumoBa o IleHTpax TpOUCXOXIEHUS W MHOTO00pa3us
KYyJbTYPHBIX pacTeHu. Ponp cemekumy B CO3/1aHMM COPTOB PACTEHUUA U TOPOJ
*uBOTHBIX. CopT, mnopoma, mTaMM. 3aKOH TIOMOJIOTHYECKHX DpsIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue i
CEJIEKIIMOHHOU PadOTHI.

Metoapl cenekunoHHONW paboTel. MCKycCTBEHHBI OTOOp: MAacCOBBIA U
VH/UBUy AJIbHBIN. Oranbl  KOMOWHAMOHHOW  cenekuud.  VcnbiTanue
npousBoauTeNied Mo mnoToMcTBY. OTOOpP MO TEHOTHUIy C TOMOIIBIO OLIEHKH
(¢eHoTua IOTOMCTBA U OTOOP 0 T€HOTHUITY C omolkko aHanu3a JHK.

HcKyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlMM Y KyJbTyPHBIX
¢opM opranusmoB. lcnonp30BaHME T€HOMHOI'O PEJAKTUPOBAHHUA U METOJOB
pexomOuHanTHBIX JIHK 17151 moyyenus ucxonHoro marepuana Jjis CeleKIum.

[lonyuenue MTOJIUIUIONUIOB. BnyTtpuBunosas rUOpUaN3aLns.
bu3kopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAMHI. ['erepo3uc W ero mpuuuHbl. lcrnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéuHas ruOpuamsanus. [Ipeogonenue Oecrionus
MEXBUI0BbIX THOPUI0B. JIOCTHIKEHNUS CENEeKIIMN PACTEHUM U KUBOTHBIX. «3enénas
DeBONIOYUAY.

CoxpaHeHre ¥ U3y4YEHUE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YIYUUeHUs Cyuecmeyiomux U coO30anusi Ho8blx Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosuvlx uoell U NePCneKmu8HbLX MexHON02UIL.

JleMmoHcTpanuu

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuip! U cxembl: «L{eHTpBI TPOUCXOXKIEHUS 1 MHOTO00pa3usi KyJbTYpPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON H3MEHYMBOCTHY,
«Mertonpl cenexuumy, «OTnanéHnas rudpuanzanusy, «MyTtarenes».

JlaGoparopHasi padora «/3ydeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHre METO/IOB CEJIEKIIUUA PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUD».
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Ikckypeusi «OCHOBHBIE METOABI M JIOCTHKEHHUS CEJIEKUHUHW PACTEHUH U
YKABOTHBIX (Ha CEJIEKIIUOHHYIO CTaHILINIO, IJIEMEHHYO bepmy,
COPTOMCHBITATENbHBIM YYacTOK, B TEIUIMYHOE XO3AKWCTBO, B JIA0OPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBbeKThI, HUCHOJb3yeMble B OHOTEXHOJIOTUH, — KIETOYHBIE M TKAaHEBBIC
KYJIbTYpBHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEPUCTHKA. Tpagumonnas
OMOTEXHOJIOTHS:  XJIeOONeueHue, MOIYYEHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOzAEnUe. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHKPOOHMOJOTUYECKUX
TexHoiorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT U BATAMHHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEUAIOIINECS B IPUPOJIe OMOCUHTETUUECKUE TYTH.

Kierounast unxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW pAacTeHHH H
#uBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUs M COMATUYECKUU
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJICKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumein. Fcnonb3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKkoHCTpyKuus
AULEKIIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METON TpaHCIJIAaHTALUU A€p KIETOK.
Texnonocuu 0300p06IeHUA, KYIbIMUBUPOBAHUSL U  MUKPOKIOHANIbHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas HWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha W
KoHCcTpyupoBanue pekomOonHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbl T€HHON MHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenoMmuas uudposas meaununa. [1LP-
JTUarHoCTUKa. MeTaOoJIOMHBIM aHAIM3, TCHOICHTPUYCCKHM aHaau3 MpoTeoMa
YyesjoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCrHosib30BaHME CTBOJIOBBIX
kieTtok. TaprerHas Tepanusi paka. 3D-OumoumkeHepus nnsi  pa3pabOTKU
byHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEel coueTaHWeM TEXHOJIOTHHA TPEXMEPHOro OMONMpHHTHHra M ckaddonaunara
JUISL PELIeHUs 3a/1a4 NIePCOHAIN3UPOBAHHON MEIULIMHBI.

Co3naHne BEKTOPHBIX BaKLIMH C IEJbI0 oOecrevyeHus KOMOMHHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢ysxuuonnpoBanus PHK-coneprkamumx BUPYCOB, BBI3BIBAIOLIUX OCO0O ONAcHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.
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JleMoHCTpanun

Tabmumpst u cxemsl: «Vcnoab30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIIIIIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I 'eHHass HHKEHEepUs».

JlaGopaTopnas padora «/3yueHne oObEeKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «llomyueHne MOJIOYHOKHUCIIBIX IPOAYKTOBY.

JKckypeusi «bHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENBbHAS CHUIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHHH B
omnoJsioruu

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlKM BO3HUKHOBEHHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokyiye cuiibl 3BOTIOIUK BUIOB 110 Y. JlapBUHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyeckot Teopun sBommonuu (CTD). HelitpansHas
teopust dBomound. CoBpeMeHHas JBOJIOUMOHHAs  Ouojorud. 3HA4YEHHE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYUYHON KapTUHBI MUPA.

JeMmoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xkuBoit mpupoasl (mo K. Jlunuer)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCIIOCOOJICHUIT Yy pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroodpasue KyiabTYpHBIX (QopM
KarmycThl», «[lopoasl JOManTHUX KUBOTHBIXY», «Cxema 00pa3oBaHMsI HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOWIEHUS JIBXKYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJTFOLIUN.

Tema 2. MuKkpo3BoIOLMA U €€ Pe3yJIbTATHI

[Tommynsiuusa Kak 3JeMEHTapHasl equHuUIa 3BOMONUA. COBpEMEHHBIE METO/IbI
OIICHKM TEHETWYECKOTO Pa3HOOOpa3us M CTPYKTyphl mnomyisnuid. 3menenue
reHooH/Ia TOMYJISAIUA KaK JJIEMEHTAPHOE SBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.
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DOneMeHTapHble (AKTOPhl (IBMXKYIIUE CHIIBI) 3BOJIOUUHA. MyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelid TeHOB — ciyuaiiHbie
HEHANpaBliCHHbIE H3MEHEHHMS YacTOT aiielied B Homymauusx. OQQexT
OCHOBatelsl. JDgpgexm Oymulioynoeo 2opaviuika. CHUMCEHUE 2eHemUyecKo2o
pasznoobpazus: npudunsvl u cireocmeus. llposenenue sgpghexma Opeiigha 2eros 6
oonvuwux  u  manvlx  nonyaayusx.  Murpauun.  M3omAnMs  OOMyJSIOUiA:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMoIoTHIecKas (pernpoyKTUBHAS).

EcrectBennbiit oTOOp — HampaBisoOmmMi (HakTop SBOIOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMM, CTAaOWIM3UPYIOIIMMA,  pa3phIBAIOLIU
(nm3pyntuBHbIi). [lonoBoil or6op. Bo3HUMKHOBEHHE M 3BOJIOLUSA COLMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIOLMUU.
Bo3HUKHOBEHHE  TPUCIIOCOOJNIEHMH Yy  OopraHu3MoB.  ApoMopdo3bl U
yuavoagantauuu. [Ipumepsl npucnocobsieHuit y OpraHu3MoB: MOpP(OIOrHYecKue,
¢usnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yjbTaT
MUKpOdBOMIOIMHU. M3omsius — kimodeBoi (aktop BugooOpazoBanus. [lytu u
CIIoCOObI BHJI000pa30BaHMUS: aJuIonaTpU4YeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOEe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuan3zanusi). JJmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  3BOMIOMOHHON OMOJIOTMM B pa3pabOTKEe Hay4HbIX METOOB
COXpaHeHus: buopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
X0351€B. MexaHnu3mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JlemoHcTpanuu

[Toptpets: C. C. YUetBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTanuoHHasE HM3MEHYUBOCTHY, «llomynsionHas
CTpYKTypa BUaa», «Cxema MmposiBJIeHUs 3akoHa Xapau—BaiinOepray, «IBuwxyiue
CWJIbl ABOJIIOLUNY, «IDKOJOrMYecKass M30Js1us MONYJIAlUi ceBaHCKOU (openny,
«T'eorpadueckass M3OMAIUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonmynsairoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«BaycTpuanbhblii MenaHu3m», «KuBble nckonaemsie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnonorunueckue agantauuny, «lIpucnocobieHHOCTh OpraHu3MoOB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buapl-nBolHUKN», «CTpyKTypa BuAa B
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npuposie», «Crnocodsl Buao00pazoBanus», «l'eorpaduueckoe BUA00Opa3OBaHUE
TPEX BUAOB JAHMABIIIEH», «DKOJIOIMUYECKOE BUIAO00PA30BAHUE BHJIOB CHHUI,
«ITonmumnoussl pactrenuii», «KamycTHo-peaeuHbIil TuOpuI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTHIL U
3Bepeil ¢ MpuMepaMu pa3lIMYHBIX MPUCIIOCOOJICHUHN, Yydella MTHUIl W 3Bepei
pasHBIX BHJOB, TrepOapuM pacTeHUH OJM3KUX BHJIOB, 00pa30BaBIIMXCSA
Pa3TUYHBIMH CIIOCOOAMH.

JlabopaTtopuasi paGora «BblsiBIieHHE H3MEHYMBOCTH y OCOOEH OJIHOTO
BUID.

JlaGopaTtopnas  paGora  «IlpucnocoOieHuss  OpraHM3sMOB U  HUX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHE BHUJOB MO MOP(POIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ pe3yJIbTaThl

MeTtonbl  HM3ydeHHS MaKpO3BOMIOLMM. [lajeoHTONOrMYecKue METOJbI
uzydeHus: HBomonuu. IlepexonnHeie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3ydeHus sBodtonuu. CpaBHeHHE GIOpbl U
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduueckue obmactu 3emiau. Bumbi-
SHAEMUKHU U PEIIUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METO/bl U3YUYEHUS
BONIIOLMU. ['€HEeTMYeCKMe MEXaHU3MBbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHsbl.
PyaumenTtapHble  opraHbl M araBu3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBbIE METOAbl MOCTPOEHUs (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJTIOLUS TEHOMOB.

OO6rmue 3aKOHOMEPHOCTH (MpaBuia) 3BOOIUU. [Ipunyun cmenvl QyHKYUI.
HeobOpatumocTs 3Bomtounu. ApanTuBHas paauanusa. HepaBHOMEpHOCTh TEMIIOB
HBOJTIOIU Y.

JleMmoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkeb.

Tabmuubl U cxembl: «DUIOreHETUUECKUI PsIfl JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Crerouedansv»,  «Punnoputh»,  «CeMeHHbIE
nanopoTHUKW», «buoreorpadpuueckue 30HBI 3eMian», «Jpeii) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaaud >3MOPUOHAIBHOIO PAa3BUTHS ITO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
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«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeNOBEeKa W IMUMIaH3e», «l1aBHBIE
HaIpPaBIICHUS 3BOJIOLUNY, «OOIIHE 3aKOHOMEPHOCTH IBOJIOLIANY.

O6opynoBaHue: KOJUICKITUH, TepOapuu, MYJSDKA HMCKOTAEMBbIX OCTaTKOB
OpPTraHW3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BUTHE JKM3HU Ha 3emJie

HayuHble TUNOTE3bl MNPOUCXOXKACHUS JKU3HM Ha 3emie. AOUOTreHe3 H
naHcrepmusi. JloHayuHble peACTaBICHUsS O 3apPOKICHUU JKU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKICHUS )KU3HU U €€ OnpoBeEpKeHUE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLIHM. [InanerapHas
(reoyoruyeckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
opraHu4eckux BemecTs 3 Heopranudeckux. Ombeitr C. Mwumepa u I'. IOpw.
OOpazoBanue mnosuMepoB u3 MoHomepoB. Koanepsartnas runoresa A. .
Onapuna, TMoTe3a nepBUYHOro OyiapoHa Jlx. XomnaeitHa, reHeTUYeCKasi TUIoTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m rumoresa «mupa PHK» VY. TI'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropuss 3emuin M MeroAsl €€ u3ydeHus. VIckomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOcUTENbHass U aOCOIIOTHAs
reOXpOHOJIOTHSA. [ €OXpOHOJIOrMUECKas IKaia: S0HbL, 3PbI, IEPUOBI, SIIOXH.

HauvanbHbie 3Tanbl opraHuydeckod HBOMONMU. [logBiIeHHE W HBOTOLUA
NEPBBIX KJIETOK. DBOJIOLUSA MeTa0oau3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTB.
CrpomatonuTtsl. [IpokaprOThI U 3yKapUOTBHI.

[IpoucxoxaeHrue 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MPOUCXOKICHHE
BUpYCOB. lIponcxoxaeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPIraHU3MOB.

OCHOBHBIE 3Tambl HBOJIOLUU BbhICHIUX pacTeHui. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cymy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. lIponcxoxaeHue NIBETKOBBIX
pacTEeHUH.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA NO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwimi. [IpoucxoxieHre MIEKOMUTAIONUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYIIH.
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Pa3BuTue xu3HM Ha 3emie MO 3paM M MEepUoAaM: apxeu, MpoTepo30il,
najgeo30i, Me3030M, KailHo30i. OOmas XapakTepUCTHKa KiIuMara |
TeOJIOTMYECKUX MponeccoB. llosBieHHME M pacuBeT XApaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro yclioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. IIpuunHel u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIN 3KOJIOTMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobrema coxpanenus 6mopasHooOpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHuumnel knaccudukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnayutanuanu, JI. [lacrep, . . Meunuxkos, A. U.
Omapun, k. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Mwuinepa, ['. FOpwn»,
«JTanpl  HEOPTraHMYECKOW  3BOJIOUHUM»,  «[ €OXpOHOJIOTHYECKass  IIKAJIa»,
«HayvanbHble 3Tanbl OpraHUYEcKOr ABOTIONMNY, «Cxema o0pa3oBaHUsl SyKApUOT
nyTéM cumonoreHeza», «Cucrema XUBOM Hpupoab», «CTpoeHHE BUpPYCA»,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIECTOUYHBIE BOIOPOCINY,
«MHoOroKeTouHble  BoAopocan», «Mxuy», «llamopoTHuku», «l'onocemeHHbIe
pacteHus», «Opranbl ILBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3sl KUBOTHBIX», «lIpocTteiimme», «KumeuHonosiocTHbIEY,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItumpy, «Miekonuraromuey, «Pa3Buthe KU3HU B
apXxeuckou spe», «Pa3Buthe KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne xu3HU B
MaJIC030MCKOM 3pey», «Pa3BuTHEe KU3HU B ME3030MCKOM dpey», «Pa3BuTue Xu3HU B
KaltHO30HMCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPAy.

O6opynoBanue: repbapuu pPACTCHUM pa3IWYHBIX OTHAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIaJKHbBIE MTPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHUI[ WU 3BEpew,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKH OpPraHHUYeCKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  saboparopHas paGora «MojgenupoBaHue — OIBITOB
Mumiepa—FOpu 1o n3y4eHno abMOTEHHOTO CUHTE3a OPTaHUYECKUX COCIMHECHUN B
nepBUYHON aTMochepey.

JlabopaTtopnasi padora «/3yyeHue M omnMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHne OCOOCHHOCTEH CTPOCHUS pPaCTEHUU
Pa3HbIX OTAEIOBY.
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IIpakTnyeckas padora «/3yueHue oCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl 1 3aga4u aHTPOIMOJIOTUH. METOIbI aHTPOTOJIOTHH.

CraHOBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenurunosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO yenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGhOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4enoBeKka OT )KUBOTHBIX. [IpsIMOXOKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBL.

JBrokymue cuiibl (hakTopbl) aHTPOIOreHe3a: OUOIOrHYecKre, COllHaIbHbIE.
CooTHoleHrue OMOJOTUYECKUX U COLIUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaguu aHTpororeHe3a. PanHue uenoBexkooOpa3Hbie 00E3bSHBI
(IPOKOHCYJIBI) U paHHUE MOHTHU/IBI — OOLIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JMo1e. ABCTPAJIONUTEKN — JBYHOTHE NPEAKH JIOAEH. UenoBEeK yMeIbld, MepBbIe
M3TOTOBJIEHUS OPYIUM TpyJa. UenoBek NpsIMOXOASAIIMNA U MEPBBIM BBIXOJ JIKOJIEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 0oO0mMMIA  TIPEIOK
HEaHJEPTAILCKOTO YeJIOBEKa M YeJOBeKa pa3yMHOro. YenoBek HeaHIepTalIbCKUI
KaK BHUJ JIIOJEH XOJIOAHOTO KiauMara. YernoBeKk pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TipeaenamMu AdQpUKH.
[TanmeoreHeTrka 1 NajaeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4YesioBeka. EcTecTBeHHBI OTOOp B TMOMYJISIHSIX
yejgoBeka. MyTanmoHHBIN mponiece U nogumopdusm. IlomynsimoHHbIE BOJHBI,
npeid reHoB, murpaiusa U «3¢pdEKT oCHOBATENS» B MOMYJISIUSIX COBPEMEHHOIO
YyeJoBeKa.

Yenoseueckne pacel. Ilonstue o pace. bosbimme pacel: €BporeonaHas
(eBpaswmiickas),  aBCTpajo-HErpoujHas  (PKBATOpUaANbHAs),  MOHTOJOWIAHAsS
(a3maTcko-aMepuKaHckasi). Bpems u myTu paccelieHHs 4YeloBeKa MO IJIaHEeTe.
EnunctBo  dyenoBeueckux — pac. HaydHas  HECOCTOSITENBHOCTH  pacusMa.
[Ipucnoco0neHHOCTh YeNoBEKa K pa3HbIM YCIOBUSM OKPYXKAIOMEH Cpebl.
Bmustaue reorpadmueckoit cpembl W apeidida reHoB Ha  MOPQOJIOTHIO U
(U3HOJOTHIO YeTIOBEKA.

MexaucuMiuiiHapabple  MeToibl B (usnueckot  (OMOIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AQHTPOINOJIOTHUS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJSIUiA. buoconuanbHble UCCIEOBaHUS MPUPOABl YEIOBEKA.
HccnenoBanrie KOABOMIOUMY OMOTOTHYECKOTO U COLMAIIBHOTO B YEJIOBEKE.
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JleMoHCTpanun

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

Tabmuis! 1 cxembl: «MeTobl aHTPOMOJIOTUNY, «I 0IOBHOW MO3T YEeIIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBbD», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD, «J|BHKyLIME CHIIBI aHTPOIIOTEHE3A», « DBOJIIFOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenosexk ymenslid», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomaHbOHIBD,
«IIpenku yenoBeka», «ITanbl 3BOJIOLNHN YEIIOBEKa», «Packl UeioBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TPEAKOB 4YeJNOBEKa, penpoiaykiuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMM CIOKETaMHM TPOUCXOXKJICHUS 4YeJIOBeKa,
(doTorpaduu HaxoJI0K HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepena 4YeJOoBE€Ka W 4eperna IIUMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMITaH3€, MOJENH TOPCa MPEIKOB YEIIOBEKa.

JlaGopaTopuass padora «l3yueHne oOCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yueHne dSKOJIOrMYECKUX aJallTallui YeIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHONICHUSIX OPraHU3MOB U
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KAKIel cpeaou

3apoxaeHre U pa3BuTue 3kojorud B Tpyaax A. I'ymboneara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnn, B. H. CykauéBa. Pa3gensl u 3amaun
sKO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbr sxosoruu. IloneBble HaOMIOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
NpUPOAHBIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3Ha4eHUE DOKOJIOTMYECKMX 3HAHWW Ui YEJIOBEKA.  DKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C OMpUpOAor. DopMHpOBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U SKOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3gensl sxomorumy, «Metoabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABD).

JlabGopaTopHas padora «3yuenue METO/JIOB 3KOJIOTUYECKUX
HUCCIIEI0OBaHUI).

Tema 7. Opranusmsbl 1 cpefa 00UTaHUSA

Dkoyornyeckre (PaKTopbl U 3aKOHOMEPHOCTH Ux nericTus. Kimaccudukamms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpOonOreHHbie. Oo1ue
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3aKOHOMEPHOCTH JEWUCTBUS dKojJormueckux (paxkrtopos. IIpaBuno munumyma (K.
Mmnpenrens, 0. Jlubux). TonepaHTHOCTh. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE
OpPTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa HAa OPTaHHU3MBbl. DKOJIOIMYECKUE TPYIIIBI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTrHaJbHas poJib CBETA.
doTonepuoau3m.

Temmneparypa kak 3koyiorudeckuii ¢dakrop. JlelicTBUe TemmepaTypbl Ha
opraHu3Msbl. [IOMKUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonormdeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
NoJAJIep )KaHUI0 BOJHOro Oananca. Knaccudukanuss pacTeHUH MO OTHOIICHHUIO K
Bojie. [Ipucnoco6nenrs XUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
IyOMHHAsE  MOANOYBEHHAsl,  BHYTPUOpPraHuW3MeHHas.  (PU3NKO-XMMUYECKHE
O0COOEHHOCTH cpell OoOuTaHusi opraHu3MoB. IlpucrnocoOsieHus OpraHu3MoOB K
JKWA3HU B Pa3HBIX Cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roguunbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HU.

Kusnennsie @opmbl opranu3MoB. IloHsiTue o KuU3HEHHOW (opme.
JXKuzneHnnble POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckune (bakTopBhl. Bunpr  OMOTMYECKMX  B3aUMOJEUCTBHIAL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamnus,
MyTyanu3M, KOMMEHCaIn3M (KBapTUPaHTCTBO, HaxJieOHUecTBO). HeTpoduueckue
B3aUMoOJIeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBaHUS OpPraHW3MOB B Cpelie
obOutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxeMmbl: «Okosoruyeckue (axkTops», «CBETOBOH CIEKTPY,
«IKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE ananTaluu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpPraHU3MOB», «DBHOJIOTUYECKUE PUTMBIY,
«Kuznennole  ¢opmbl  pacteHui», <« KuzHeHHble  (QOpPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOIO JIECay, « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
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MUTaHUS», «XunHuIecTBo», «[lapasutmsm», «KoukypeHmus», «CumOmo3»,
«KommeHcanmuzmy.

O6opynoBanue: repbapuud pacTEHUW W KUBOTHBIX, MPHUCIOCOOICHHBIX K
BIUSIHUIO Pa3UYHBIX OKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapuy U KOJUICKIIUN TEIIOTIOONBHIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dyuena MTHUI] U 3Bepel, repdapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpeax,
repOapu MU KOJUICKIIMM pACTEHUW U OIKUBOTHBIX, OO0JaalOMIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHUSIM YCIOBUM JKM3HU, repbdapuu u
KOJUICKIIMM PACTEHUW M JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATyPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTECHUN U3
Pa3HBIX MECT OOHUTAHUS.

Tema 8. IKo/10rust BUAOB U MOIYJIA MM

DKOJIOTUYECKUE  XAPaKTEPUCTUKUA  TOIMYJISLHH. [Tomymsiuss Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyyisiquid. OCHOBHBIE TIOKa3aTEIW MOMYJISIUU: YHCICHHOCTb, IUIOTHOCT,
BO3pacCTHAasT M TIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTpAIIHS.

Dkosioruyeckas CTpykrypa nomyssinuud. OneHKa YUCIECHHOCTH TMOIYJISIIHH.
JvHaMuka monyiasiuuu U €€ perysiius. bHoThdeckuid MOTEHUHUANl MOMYJISIUU.
MoaenupoBanve TMHAMHUKHA TONyIsiuuu. KpuBble pocTa YMCIEHHOCTH OMYJISIINAM.
KpuBbie BbDKMBaHMS. Perynsius YUCICHHOCTH TMOMYJSIUN: poyib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUN BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoJOTMYECKON HUIIE BHAa. MecrtooOutanue. MHoromepHas
Mozenb dkosiorndeckon HumM k.M. XarumHcoHa. Pa3mepsl 3Konornyeckou
Huy. [loTeHnnanbpHas U peanu30BaHHas HUILN.

Bun kak cucrema nomyisuui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.
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3aKOHOMEpPHOCTU TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buonormyeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Ix. M. XaT4ynHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyisinum», «Bo3pacTHble  MHUpaMUJIbI
nonyysiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH 3eMJIM  Pa3IMYHBIMU
opranuzMammn», «Mogeib 3kosiorndeckort Humm [x. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU )KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOieHuss ceMsH  pacTeHHH K
PacCeNCHUIO».

Tema 9. Ikos0rust co001IECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Dxocucrtema kak oTkpbiTas cucrema (A. Ix. Tencnu). OyHKIIMOHAIBHBIC
0JIOKM OpraHU3MOB B DJKOCHUCTEME: IMPOAYLIEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue unenu u ceru. AOHOTHYECKHE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B OKOCHUCTEME.

OCHOBHBIE  TIOKa3aTeIM  JKOCHCTEMBbI. buomacca ©W  MNPOIYKIUA.
DKOJIOTUYECKUE TUPaMU/IbI YK CEN, OMOMAaCChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCHCTBUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie PKOCUCTEMBL. JKOCUCHEMbL 03€D U PeK. DKOCUCEMbl MOpell U
oxeanos. Ixocucmemvl MyHOp, 1€Co8, CMenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATrposkocucTtema. ArponeHo3. Paznnuns
MEXK]Ty aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCHCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOO3KocucTeM. [opojckas
dnopa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu dxocucmem. IIepeHOC PHEPTUM U BEIIECTB MEKTY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIMOTE€HHBIX BO3JEHCTBUH.
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Mexanuzmol 6030€elCMaELs 3612p}l3H€HM12 PA3HbIX munoe Ha
Cy60p2aHu3MeHHOM, OPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJlIo2Uu14ecKoco HOPMUPOBAHUA AHNIPONOSEHHO2O 8030€eliCmasl.
MCTOI[OJIOI‘I/ISI MOHHUTOPHHI'Aa CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX 3KOCHUCTCM.

JleMoHCTpaIMuA
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OumomeHo3a»,  «OKocHcTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, « DKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHbBIE
Ipynibl OPraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YUCEID»,
«IKoNoTHYeCKasl Mupamuaa Ouomacce, «IKOJOTHYECKas MUpaMuia YHEPTHI,
«O0pazoBanue 6osotay, «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemecTB U MOTOK
SHEPrUM B arpoueHosey, «IIpumepsl ypoosKkocucTem».

O6opynoBanue: repObapun pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Uyydesia NTUIl U
3Bepel, repdapum KyJIbTypHBIX U AUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJIETh
KOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopuass padora «M3yueHue paszHooOpaszusi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX.

IKCKYpcUsi «IKCKYpCHsl B TUIIMYHBIM OMOTEO1eHO03 (B MyOpaBy, OEpe3HsK,
CJIbHUK, HA CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IDKCKYpCHUsl B arposKocHCTeMy (Ha MOJie WIA B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOmennanerapHas 000J0ouka 3€MJIM, T/I€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. Pa3zBuTHe mpejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. BepHanckoro o 6uocdepe. Obmactu 6nocdepsl u e€ coctan. JKuboe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
ri100aIbHOM 3KOCcHCTeMBI. JMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKHE ITUKIIBI (YIJiepoaa, a3oTra). PUTMUUHOCTE sIBIEHUM
B Onocdepe.

3oHanbHOCTL Ouocdepnl. [lonsTne o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TyH/Ipa, XBOIHBIE Jieca, CMELIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBHIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhs. Kimmmar, pacTUuTensHbIN 1 )KUBOTHBII
MUp OMOMOB CYIIIH.
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CtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIINAA U
ounochepHbIX QyHKIUH.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepuanckuii, 9. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emun», «KpyroBopot azora B mpupoje»,
«KpyroBopoT yriepona B mpuposie», «KpyroBopoT Kuciopojga B TPUPOJIE»,
«KpyroBopoT Boapl B mpupojae», «OCHOBHbIE OMOMBI Cymn», «Kiammatudeckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii jgec», «IILIMpoKOINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlyctoiHsy, « Tponrueckuid gecy.

O6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesroBek u OKpy:ka0OLIaf cpeaa

OKOJIOTUYECKUE KPHU3UCBl W WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocepy. 3arpszHeHHe BO3IyIIHONW cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHna
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTE€HHOE BO3/ICMCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBI.
Kpacasie xkHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UYEJIOBEUECTBA W MPUPOJIBIL.
PanmonanpbHOE  TPUPOJONONIB30BAHME W COXpaHEHHWE  OHMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3BuTne METOJIOB MOHUTOPUHTA Pa3BUTHUS OMNACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeri u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. (OcHOGb
aKopeabuiumayuu dKocucmem U cnocooos 060pvOLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JdeMoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsisHeHue mouBby, «llapaukoBeii  Adhdext», «Ocobo
OXpaHsieMbI€ MPUPOIHBIE TEPPUTOPUNY», «KMOJIETN YIPABIIEMOTO MUPAY.

Oo6opynoBanue: ¢otorpa@uu OXpaHsSEMbIX pacCTeHUUA U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHWE OOYYaIOIMMUCS POCCUNCKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue NpasoCO3HAHUs  DKOJIOTHYCCKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAJAULIMOHHBIMU POCCUMCKUMHU COLMOKYJIHTYPHBIMU, UICTOPUUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBa)XEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYJAIOIINXCSI PyKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OTbITAa M OMbITA JICITEILHOCTH B MPOIIECCE peaar3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;
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OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TMO3HIIMIO II0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJMUTEIISIM, CO3JIJAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

35



ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHU;

MOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUA JKUBOW MIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTraHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0JI1ATONOY YU :

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIEHUS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXHUUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTH MPaBUJI HWHIMBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX NPHUBBIUEK (yHNOTPEOICHHS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITNIOJIHATH TAKYIO €SI TEIIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON JNesTeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyayimied mnpodeccud ©  pean30BBIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OKOJOTMYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB UM OLIGHKM UX BO3MOXHBIX TOCJIEACTBUN s
OKPYXaroUIEH CpeIbl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM M MyTell ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS MpU pPELIICHUH TMpoOJeM, CBSA3AHHBIX C PALMOHAIBHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  MpaBUI  TOBEIEHUS B MPHUPOJE,
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HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHJIOB,
aKOocucTeM, brochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaAOIIEH
IPUPOIHON Ccpefie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSITHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOM KYJbTYpbl Kak CpeIcTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
bopMHpPOBaHUN PALMOHATLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXaroleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUH MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOM IMBWJIM3AIUU:
oOecrieyeHusi HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCICKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIEe  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTHYECKUX 3HAHUM B LEJAX
MOBBIIIIEHUs  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM rpaMOTHOCTU oOydarouiuxcs, (GopmMupyeMoi
IPY U3y4YCHUU OUOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOUIUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

37



CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUS IS
peleHus: mpoOJieM B peabHBIX JKU3HEHHBIX CUTYAlIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOU JAEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOCKTHYIO U UCCIIEA0BATEIbCKYIO AEATEIbHOCT NHIANBUAYAJIBHO U B IPYIIIIE;

TOTOBHOCTH M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM 1O OHOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS yueOHOTO mnpeameta «buomorus»
BKJIIOYAIOT: 3HAYMMbIe i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YUYaIOIIMXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa UM CHEeUU(PUKY METOJIOB IMO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieoBaHue,  HaOMIOJEHHE, HW3MEpPEHUE, OKCIEPUMEHT U Jpyrue);
YHUBEpCAJIbHbIE y4eOHBbIC JcHCTBHUS (IIO3HABaTENIbHbIE, KOMMYHHUKATHBHBIC,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIMH OOyYarolMXcCsl; CHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpPCAJIbHbIE ydeOHbIe JCUCTBUA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro O0OILero
oOpa3zoBanus y oOyyatomierocs OyayT cGhOpMHpPOBAaHBI TO3HABATEIbHBIC
yHUBEpCaIbHbIC YUeOHbIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATIbHBIC YUEOHBIC
JEUCTBUS, PETYJISATUBHBIC YyHHUBEpPCAIbHBIC YYEOHBIC JCHCTBUSA, COBMECTHAs
TESITENBHOCTb.

MeTtanpeameTHble pe3yibTaTbl OCBOCHMSI IMPOTPAMMBI CPETHETO OOIIEro
o0pa30oBaHUs OTPAXKAIOT:

OsBaaneer YHHUBEPCAJIbHBIMH yueOHBIMU M03HABATEJIbLHBIMH
NeHCTBUAMM:

1) 6a3oBble JJOrHYECKHe TeHCTBHA:

CaMOCTOATENLHO (POPMYJIMPYET U aKTyaTu3UpyeT mpobdiieMy, paccMaTpruBaeT
€€ BCECTOPOHHE;

UCTIONB3YeT TPU OCBOCHHHM 3HAHUH TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CPaBHEHM S, KiIacCU(pUKaAIIUU, O00OIICHHS ), PACKPBIBATH CMBICT
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OMOJIOTMYECKUX MOHATHM (BBIAEISAET UX XapaKTEpPHbIE NPH3HAKH, YCTAHABIMBAET
CBSI3U C IPYTUMHU MOHSITUSIMM);

ONpENENACT LENN JAESITEIbHOCTH, 3a7aBas IApaMeTpbl M KPUTEPUU HX
JOCTUXKEHUSL, COOTHOCUT PE3YJIbTAThI AEATEIBHOCTH C ITIOCTABJICHHBIMU LEIISAMU;

UCIIOJIb3YyeT OMOJIOTUYECKHE TOHATHS Il OObsICHEHUS (PAKTOB U SIBJIICHUU
YKABOW MPUPOJIBI;

CTPOUT JIOTUYECKHE PACCYKIACHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBISBIET 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPYET BBIBOBI U 3AKITIOYCHUS;

IIPUMEHSIET CXEMHO-MOJICJIbHbIE CpeAcCTBa TUIS IIPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKHUX OOBEKTaX, a
TaKKe€  IMPOTUBOPEYMM  PAa3HOTO  pOJA,  BBIABIEHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbhIBaeT IUIaH pelIeHHUs NpoOJeMbl C YYETOM aHAIN3a HMMEIOLIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUT KOPPEKTHUBBI B JAEATEIBHOCTh, OLIEHUBAET COOTBETCTBHUE PE3YJIBTATOB
LIEJISIM, OLICHUBAET PUCKU MOCIIEICTBUI AEATEIBHOCTH;

KOOPAMHHUPYET U BHIOJIHSAET padOTy B YCIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBUS;

Pa3BUBAET KPEATHBHOE MBIILICHUE TPU PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

OBJIaJICET  HAaBBIKAMU  Y4€OHO-HCCIIEA0BATEIIbCKOM 51 ITPOEKTHOMU
JeSITeIbHOCTH, HaBbIKaMU pa3petieHus Npo0JeM, ClIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY ITIOMCKY METOJIOB PELICHHUs PAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B MO3HAHMS;

WCIIOJIB3YET PA3JINYHbIE BUIBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpETAINU, MPEOOPA30BAHUIO U NMPUMEHEHHIO B YYEOHBIX CHUTYyalUsX, B
TOM YHUCJIE MIPU CO3J]aHUH YUEOHBIX U COLUANBHBIX IPOEKTOB;

chopMUpyeT Hay4HBIA TUIl MBIIIJICHUS, BJIaJIETh HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUT U (POPMYJIMpPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOM
JESITETbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJIIET IIPUYUHHO-CJIEACTBEHHBIE CBA3W M aKTyaJu3upoOBaTh 3ajadvy,
BBIJIBUTaTh TUIIOTE3Y €€ pELICHUS, HaXOAWUTh apryMEHThI ISl JIOKa3aTeJIbCTBA
CBOMX YTBEPXKICHUM, 3a/1aBaTh [IapaMeTPbl U KPUTEPUU PELLICHUS,

aHaJM3UPYET MOJYYEHHBIE B XO/€ PELICHUS 3a1a4l PE3yJIbTaThl, KPUTUIECKH
OLICHUBATh UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaeT OLICHKY HOBBIM CUTYAIIHsIM, OLICHUBAET MPUOOPETEHHBIN OTIBIT;
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OCYULIECTBJISIET LEJICHANPABICHHBIA IMOUMCK MEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMEeT MEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHYECKYIO 00JacTu
KU3HEESATEIbHOCTH;

YMEET UHTErpUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTET HOBBIE MJIEH, NPEIJIAraeT OpPUTMHAJIbHBIE MOAXOAbl M pELICHUS,
CTaBUT NPOOJIEMBI U 33]1a4H, IOITyCKAIOIINE aJbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ unpopmMaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyJIMpOBaTh 3aNpPOChl U NPUMEHATH PA3JIMUYHBIE METOJbl MIPHU MOUCKE U
otbope Ouosorndeckoi MHMOpMalK, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3a/1ay;

npUOOpeTaTh OMBIT HMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYpYy aKTHUBHOI'O MCIOJIb30BAaHUS PA3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpaTh  ONTUMAaNbHYIO  (OpMYy  MpPEACTABICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIUILIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Ouonornyeckor HHPOpPMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTE€MaTUYeCKUe 3HaKU M CUMBOJBI, (OpPMYyJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HaBaHWA U 3allUThl  HH(pOpMaLMH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU A€HCTBUSIMM:

1) o6menmue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM IO CYIIECTBY OOCYyKIaemMoi Tembl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS TMpeJiaraeMoin
3aJ]a4M, YYUTBIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3ULUHN JPYTUX YYAaCTHUKOB
JIMajora Wik JUCKYCCUN);
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pacro3HaBaTh HEBEepOaJbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYallWH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh Pa3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOppEeKTHOH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MIOHMMATh U KCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aHMMOJEHCTBUSA MPHU PEIICHUN Yy4eOHOH 3aauH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJ€Ha KOJUIEKTHUBA,;

OpPUHUMATh L[EeJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiau € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJAJa MU KaXJOTO yYaCTHUKA KOMaHJIbl B
o0l pe3yJsibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHMBaTh WJEU C TO3ULUUA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

1) camoopranu3anusi:

WCIIOJI30BAaTh OWOJIOTMYECKUE 3HAHUS JUIS BBISABICHHS TPOOJIEM U HX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU 1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTABJIATh IUJIaH pEIIeHHUs NpodsiieMbl € Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEeHUH;

41



JIeJIaTh OCO3HAHHBIH BBHIOOP, apr'yMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIcHuE;

OILICHUBATh IPHOOPETEHHBIN OITBIT;,

CIOCOOCTBOBATh (DOPMUPOBAHUIO W TPOSBICHUIO MIUPOKOW SPYIUIMHA B
pasHbIX 00JacTAX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOW 00OPa30BaTENIBHBIA |
KYJIBTYPHBIH YPOBCHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM;

BJIaJeTh HAaBBIKAMH  TIO3HABATEJIBHOH  pediiekcMu  Kak  OCO3HAHUSA
COBEpIIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3yJbTaTOB M
OCHOBAHHH, MCIOJIb30BaTh MPHEMBI PeqIICKCHH JIJII OICHKH CUTYalldd, BBHIOOpA
BEPHOT'O PEIICHUS;

yMETh OIICHUBAaTh PHCKH W CBOCBPEMCHHO NPUHUMATH PEIICHUS M0 HX
CHIDKCHHUIO;

IPUHAMATh MOTHBBI M apryMEHTBl JPYTHMX IpH aHalM3e pPe3yJbTaToB
JCSATCIIBHOCTH;

3) npuHsTHE CeDds M IPYIrUX:

IPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHThl JPYTMX TpU aHallu3e pe3yJIbTaToB
JCSATCIIBHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA ONIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOr0 YEJIOBEKA.
HPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbie pe3ynabTaThl OCBOSHUS COACpX)aHUS Y4eOHOro MpeaMeTa
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduiabHOro  o0ydyeHust — oOyuwarommxcs — Ouosornd. OHM  BKIIIOYAIOT:
cnenuduueckue st ONOIOTUN HAay4YHbIE 3HAHUS, YMEHUS U CTIOCOOBI ICHCTBUI 110
OCBOGHUIO, MHTEPIPETAIIMN U MPpeoOpa30BaHUIO 3HAHWMA, BUABI JEATEIHHOCTH IO
MOJIyYEHHUIO HOBBIX 3HAHUU M UX NMPUMEHEHMIO B Pa3IMYHBIX YUEOHBIX, a TaKXKe B
pealibHbIX JKU3HEHHBIX cuUTyalusx. [IpenMeTHbie pe3ynbTarhl NPEACTaBICHbI IO
rojiamMm U3y4yeHHusl.

[TpenMeTHbIe pe3yabTaThl OCBOeHUS ydyeOHoro mpeamera «buomorus» B 10
KJlacce OTPaXkaroT:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYyYHOH KapTUHBI MHpa, B
[O3HAHWU  3aKOHOB TMPHPOJIBI W  pEIIeHUH MpodJIeM  palroOHaIBLHOTO
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MIPUPOOTIOIH30BAHUS, O BKJIAJIC POCCHMCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OHoJIOTHH,

BIAJCET CHUCTEMOW  OHWOJIOTMYECKMX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralome OUOJIOTHYECKUE TEPMHUHBI W TOHATUA (KU3Hb, KIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnetounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas TeOpust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBuimoBa — o meHTpax
MHOTO00pa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHUM),  3aKOHBI
(enmnHOOOpa3usl MOTOMKOB TMEPBOTO MOKOJEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTHU H. n. Baswuioga), MIPUHLHTIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICET OCHOBHBIMM METOJJaMH HAy4YHOTO T[O3HAHUS, HCIOJIb3YEMbBIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEET BBIJICNATh CYIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTCHHM, JKUBOTHBIX, 4YEJIOBEKa, IMPOLIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PacTCHUH, KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHUX
MPOIIECCOB: 0OMEHa BemiecTB (MeTaboIn3M), MPEeBpaIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€H03a, TaMeTOTeHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXXEHUS,  WUHIUBUIAYAJIBHOTO  pa3BUTUs  OpraHu3ma  (OHTOreHesa),
B3aMMO/ICHCTBUS TEHOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

yMEET YCTaHABIMBATh B3aUMOCBSI3U MEXKJIY OpPraHOMAAMHU KJIETKHM U HUX
GyHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAaHEWM W WX (YHKIUSIMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pACTCHHH, >KMBOTHBIX M YEJIOBEKAa U HUX
GYHKIUSAMM, MEXIYy CHUCTEMaMH OpPraHOB M MX (PYHKUIUSIMHU, MEXAY >STarmamu
oOMeHa BEIIEeCTB, dTallaMHU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHIOM W (EHOTHIOM, (DEHOTHUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEET BBIABIIATh OTIWYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YyMEET HCMOJb30BaTh COOTBETCTBYIOUIUME AaPTyYMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;
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yMeeTpelarb OMOJIOTMYECKHE 3a/Ja4ui, BBISBIATH NPUYMHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTMYECKUMU MIPOIIECCaMU U SBIICHUSMU, 1€TaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU NOJYUYEHHBIX PE3YJIbTaTOB;

YMEET BBINOJHATh J1a0OpAaTOpHbIE W MPaKTUYECKUE padoThl, CcOOIHOAATh
IpaBUJIa MpU padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PY/I0BAHHUEM;

yMEET BBIIBUIAaTh THUIIOTE3bl, MPOBEPATh UX OSKCHEPUMEHTAIBHBIMU
cpeacTBamMu, (GOpMYyIUpys LEdb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJYUYCHHBIC
pE3yNbTaThl U AENIaTh BbIBOJBL;

YMEET y4acTBOBaTh B YUYEOHO-UCCIIEOBATEIBCKON paboTe 1Mo OHojorum,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  NOJYYEHHbIE  pPE3yJIbTaTbl HAa  YYEHHYECKHX
KOH(epeHUusX;

yMEET OLICHMBATh JTHYECKUE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B
obnmactu  Ouosormd M MEOUIMHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAMPABIECHHOE M3MEHEHHE T'€HOMAa M CO3JlaHHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEET OCYIIECTBIISITH OCO3HAHHBIA BBIOOp Oyaylied mNpodecCHOHATBHON
NeSITEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'O XO034KCTBa, MUILIEBON MPOMBINIIEHHOCTH, YIiayOIsiTh MO3HABATEJIbHBIH
WHTEpEC, HANIPaBJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Npodeccuu 1
IPOJOJKEHNE OHOJOrMYeCKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEAHEro
PO eCCHOHALHOTO U BHICIIETO 00pa30BaHUS.

[IpenMeTHBIC pe3yabTaThl OCBOCHUs ydueOHOro mpeamera «buomorus» B 11
KJlacce OTPaKaroT:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpa, B IIO3HAHWHM 3aKOHOB NPHUPOABI M PELICHUH SKOJOTHYECKHUX
npoOyieM 4YeloBeYecTBa, a TakkKe B PEIIEHHH BOIMPOCOB PAMOHAIBHOTO
IPUPOAOIIOIb30BaHUs, U B ((OPMUPOBAHUM LIEHHOCTHOTO OTHOILEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

yMeeT BJaJeTh CHCTEMON OHOJIOTMYECKUX 3HAaHUN, KOTOpas BKIOYAeT
ONpeNeNeHUs] U TOHMMAaHUE CYUIHOCTHM OCHOBOIIOJIAraloNMX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcUcTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(oBomronimoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs] TEOPUS IBOJIIOLMN), YUEHHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitouuu, B.M. Bepraackoro — o
ounocdepe), 3akonbl (reHeTrdeckoro paBHoBecust [[x. Xapau u B. BaitabGepra,
3aponeimieBoro cxoactsa K. M. bapa), mpaBuna (munumyma HO. JluGuxa,
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HKOJIOTMYECKON MHUpaMuibl IHEpPTruM), rumnotres3bl (runmoreza «vupa PHK» V.
['unGepra);

yMeEeT BIaJE€Th OCHOBHBIMH METOJaMU HAYYHOI'O TTO3HAHMUS, UCTIOIb3YEMbIMU
B OHMOJIOTUYECKUX MCCIICIOBAHUSAX >KUBBIX OOBEKTOB M HKOCUCTEM (OIMHUCAHUE,
u3MepeHue, HaONIOICHUE, JKCIIEPUMEHT), CIOCO0aMM BBISBICHUS W OLICHKHU
AHTPONOTECHHBIX U3BMEHEHUN B IPUPOJIE;

yMEET BBIICIATh CYIIECTBEHHbIC [MPU3HAKHU: BHUJOB, OHOTECOLICHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXXYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJTONaTPUYECKOTrO u CUMITIATPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIONMU HA T€HO(OH]T TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOUTaHus, YEpEeIOBaHUsI HANpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B DKOCUCTEMAX;

YMEET YCTaHaBJIMBAaTh B3aMMOCBSI3M MEXAY IMPOIECCAMH  SBOJIIOINUH,
JBIDKYIIMMHA CUJIAMH aHTPOINOr€HEe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTaHU3MOB;

yMEET  BBISBIATH  OTJIIMUUTENbHBIC  TMPU3HAKU  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHUs, aOMOTUYECKUX M OMOTHYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOINEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YyMEET HCMOJb30BaTh COOTBETCTBYIOIIUE AaPTyYMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl I0Ka3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3AUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHUS MHOT000pa3usi BHUIOB U
HKOCHUCTEM KaK YCIIOBHS COCYIIECTBOBAHUS MPHUPObI U UEIIOBEUECTBA;

yMeeT peniaTh OMOJIOTMYECKUE 3a/aud, BBISBIISTH MPUUUMHHO-CIICACTBEHHbIC
CBSI3U MEXK]Iy UCCIIETyEMbIMU OMOJIOTHYECKUMU MPOIECCAMU U SIBICHUSIMU, Je1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTaTOB,;

yMEET BBIMOJHATh JTA0OpaTOpHBIE W TPAKTUYECKHE pPabOThI, cOOIOIaeT
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHET BBIJIBUTaTh THUIOTE3bl, TMPOBEPSITh MX OSKCIIEPUMECHTAIHHBIMHU
cpeacTBamu, GOpMYyJIHUpYs I€db HCCICIOBAHUS, AHAIM3UPOBATH TMOJyYEHHBIE
pE3ynbTaThl U JIeNIaTh BHIBOJBL;

yMEET Y4YacTBOBAaTh B Y4YEOHO-MCCIENOBATENIBLCKOW paboTe 1Mo OMOJIOTHH,
AKOJIOTUM U MEIMIIMHE, MPOBOAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOILECTB, U
nyOJMYHO  TPEACTaBIIATh  MOJYYEHHbIE  pe3yJIbTaTbl HAa  YUYEHHYECKHX
KOH(EpEeHIINSX;
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yMEET OICHUBATh THIIOTE3bI U TCOPUH O MPOMCXOKICHUH JKU3HH, YeIOBEeKa
YEIIOBEYCCKUX pac, O NMPUYMHAX, MOCISACTBHIX M CIIOCO0AX MPE0TBPAIICHHUS
I00ANBHBIX M3MEHEHH B Onocdepe;

yMEeT OCYIICCTBISATh OCO3HAHHBIM BBIOOpP Oyaymieid mpodeccHoHaTbHOM
JCSITEILBHOCTH B 00JIACTH OUOJIOTHH, SKOJIOTHH, IPUPOIOTIONB30BAHMUS, MEIUIHHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHUHU, CEIBCKOTO XO3AHCTBA, ITHIIEBOM
IIPOMBIIIJICHHOCTH, YTJIyOJIATh IT03HABATCIbHBIA HMHTEPEC, HANPaBICHHBIA Ha
OCO3HAHHBI  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccud W MPOJODKCHUE
OMOJIOTHYECKOTO 00pa30BaHUs B OpPraHU3AIMsIX CPEIHET0 MPOPECCHOHAIBLHOIO U
BBICIIIETO 00pa30BaHMs.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKvBBIe cHCTEMBI M UX H3yUYeHUE
3 buosnorust kietku 0.5
4 XuUMHYECcKasi OpraHu3aIus KJICTKA 10 1 1
3) Crpoenvnie u GyHKIUHU KICTKU 8
5 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1
KIIETKE
; Hacnencreennas ungopmanus u 9 05
peaym3anys €€ B KJIETKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1 1.5
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetuka — Hayka O HACIEJACTBEHHOCTH H 5 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH
14 ['eHeTHKa YemoBeka 0.5
15 Cenexuust OpraHu3MoB 1
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16 BuorexHonorus u cuHTeTuYecKast OUOJI0rus 4
17 PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13
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11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM Korrpoasmeie  Tpaktuaeckue (ungposBbie)
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypen
1 3apox/IeHUE U Pa3BUTHE 3BOTIOLIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 Mukpoa3Botonus u €€ pe3yJibTaThl 14 1 2
3 Maxkpo3Bosronus 1 €€ pe3yabTaThl 6
4 [TpoucxoxaeHrue u pa3BUTHE KU3HU Ha 15 1 15
3emuie
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJIOTHS BUAOB U TOMYJISIUAN 9 0.5
9 DKoJ10rHs CO00IIeCTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctema
11 YenoBek U OKpyrKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 7.5
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoka Bcero Kontpoaensie — Ipaxriieckue u3y4eHusi oOpa3oBaTe/bHbIC
padoThI padoThI pecypesI
1 buonorus kak KOMIIJIEKCHas HAyKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U UX CBOWCTBA
YpoBHEBast OpraHu3aLusl KUBBIX CHCTEM 1
4 HcTopust OTKPBITUS U U3YYEHUS KIETKU. 1
Knerounas reopus
Metoasl MOJNIEKYJISIPHOM U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4eHne MeTo10B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadus, snexTpodopes, '
muddepeHmaIbHoe HeHTPpU(yTrupoBaHue,
ITLIP)»
6 XHUMHUYECKUI COCTAB KIETKH 1
7 MuHepanpHble BELECTBA KIETKH, UX 1
Ouosoruueckas poiib
Opranuyeckue BeecTBa KIeTKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapykeHue 1 05

OEJIKOB C MOMOIIBIO KAYECTBEHHBIX
peaKmii»
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CgoiicTBa, K1accupuKanyst U QyHKIUNA

o 0enKoB
10 Oprannyeckue BenecTBa KIeTKH —
yTJIEBOBI
1 Opranuyeckue BellecTBa KIETKH —
JUIA B
Hyxneunossie kucnorsl. JIHK u PHK.
12 JlaGoparopHas pabota «Mccnenosanue 05
HYKJIEUHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBIX OPraHU3MOB)»
13 Crpoenne u pynkuuun ATO. Ipyrue
nHykieosunrpupocdarsr (HTD)
14 Konrponsnas pabora 1
CexBennpoBanue [JHK. Metoms
15 T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKH
MeToabl CTpYKTypHOM OHoorun
16 Tunel knetok. [IpokapuoTndeckas kierka
CrpoeHne 3yKapuOTHUECKOM KIETKH.
17 [TpakTuyeckas pabora «/M3ydeHue cBoicTB 0.5
KJIETOYHOU MEMOpaHbD»
18 [loBepXHOCTHBII anmapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
19 [TpaxkTrueckas pabota «3yuenue 05
JIBYDKEHUS IIATOTIIA3MBI B PACTHTEIBHBIX
KJIIETKaX»
20 [TosnyaBTOHOMHBIE OpraHOW/IBI KJIETKHU: 0.5
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MUTOXOHJIPHH, TUTacTUbL. JlabopaTopHas
pabota «VccnenoBanue mia3Monnsa u
JIEIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX»

21
22

HememOpanHbie OpraHOUIbI KICTKH

Ctpoenue u GyHKIUH s1Ipa

23

CpaBHHTEIbHAS XapAKTEPUCTUKA KIIETOK
sykapuot. JlabopaTopnas padora
«M3ydyeHune cTpoeHus KJIETOK pa3InyHbIX
OpPIraHU3MOBY

0.5

24

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOpOHBI MeTaboan3Ma. THbl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHune KaTaIUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha IprUMepe aMUIa3bl WK
KaTasas3bl)»

25

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabonu3Mma. JlaboparopHas
pabota «M3yuyeHnue GpepMeHTaTUBHOT'O
pacIleIUIeHHsl IEPOKCHUIa BOAOPOaA B
PacCTUTEIBHBIX U JKUBOTHBIX KJIETKAX»

0.5

26
27

benku-akTuBaTOphl U OEIKU-MHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunres

29

Xemocunres. JlaboparopHas pabota
«CpaBHeHme nporeccoB GoTocuHTe3a U
XEMOCHHTE32a)

0.5
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AHa’poOHbBIE OpraHu3Mbl. Buibl OposkeHusl.

30 JlaGopaTtopHnas pabora «CpaBHEHHE 1
MPOLIECCOB OPOKEHUS U JBIXAHUS

31 AdpoOHBIE OPraHU3MBbL. JTarbl 1
HHEPTreTHUECKOro oOMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa

32 npotoHoB. Cunre3 AT®: pabora 1
npotoHHON AT®-cuHTa3bI

33 Peakiiuu MaTpuyHOro CHHTE3a 1

34 Tpanckpunuus — marpruusslii cuate3 PHK 1

35 Tpancismus u e€ 3rarmbl 1

36 Konnposanne amuHokucior. Poib 1
pubocom B OnocuHTe3e Oenka

37 Opranu3zaiys reHoMa y mpoKapuoT u 1
AYKapHOT

38 MounekysipHble MEXaHU3MBbI SKCTIPECCHH 1
TEHOB Y 3YKapHOT
Bupycsl — HekeToUHbIe (OPMBI KUZHU U

39 oOnuratHele napasuThl. [IpakTuueckas 1 0.5
pabota «Co3ianue MoJIe BUPyCa»

40 BupycHsle 3a00neBaHus YeI0BEKa, 1
YKUBOTHBIX, PACTCHUI

41 HanotexHomoruu B OMOJIOTHH U MEUITIHE 1

42 JKu3HeHHBIN UK KIETKH 1

43 Matpuunsnii cunte3 JTHK 1

44 Xpomocomsl. JIaboparopHas pabota 1 0.5
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«3y4eHne XxpoMOCOM Ha FOTOBBIX

MUKpOIIpenaparax»

45 JleneHnue KJIETKM — MHTO3 1
Tuns! knetok. Kapuokunes u IUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmronenue 1 05
MUTO3a B KJIETKaX KOHYMKA KOpeIlKa JTyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsius ;KU3HEHHOTO [IUKJIIA KIETOK 1

48 OpranusMm Kaxk eJuHOE 11eJI0e

49 Tkanu pacrenuii. JJaboparopnas pabota 1 05
«3y4yeHune TkaHel pacTeHUIN '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabota «M3yueHue TkaHeu 1 0.5
KHUBOTHBIX)»
Opransel. CucreMsl opranoB. JlaboparopHast

51 paborta «M3yuenne opraHoB IIBETKOBOTO 1 0.5
pacteHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KEeHE OpraHN3MOB

54 KonTponsHas padora 2
IIntanune oprannsmos .Ilutanue

55 MO3BOHOYHBIX KUBOTHBIX. 1
[MumeBapurenbHas cucremMa yelloBeka

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U 1

YCIIOBCKa
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58

TpaHcIOpT BEIIECTB y OPraHU3MOB

KpOBCHOCHaH CUCTEMA ITO3BOHOYHBIX

59 JKUBOTHBIX U YEIIOBEKA
60 Brinenenue y opraHu3mMoB
61 3ammrTa y Opranu3MoB
62 NMMyHHas cucTeMa 4enoBeKa
63 PazpaxuMoCTh ¥ perysiust y
OpPTraHU3MOB
64 ['yMopainbHast peryJisius U d9HIOKpUHHAsI
CHCTEMa KUBOTHBIX M YEIIOBEKa
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB
66 [TonmoBoe pazMHOXKEHHE
67 Meiios
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlabopaTopHast pabota 05
«M3y4eHne cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpEnapaTax»
69 WNnauBuyansHOe pa3BUTHE OPTaHU3MOB —
OHTOTEHE3
70 3akmagka OpraHoB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB
PocT u pa3BuTHE KHUBOTHBIX.
71 JlaGopaTtopHas pabota «BrisiBieHne 05
MPU3HAKOB CXOJ/ICTBA 3apOIbIIIeH
MO3BOHOYHBIX JKUBOTHBIX)
72 Pa3zmMHOXeHME 1 pa3BUTHE PACTCHH. 0.5
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JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKCHUS BBICIIMX PACTCHUI»

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA

73 1
TeHETUKU KaK HayKH
OcCHOBHBIE IOHATHS U CUMBOJIBI T€HETUKH.

74 JlaGopaTtophnas pabota «Ipo3zodriia kak 1 0.5
00BEKT TeHETUYECKUX UCCIIeIOBAaHUIN
3aKOHOMEPHOCTH HACJIEI0BAHUS
npu3HaKoB. MoHOrubpuaHOE

75 ckpenuBanue. [Ipakrudeckas padora 1 0.5
"N3y4yeHue pe3ybTaToOB MOHOTUOPUTHOTO
CKpeIIUBaHus y 1po30(uist"

76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEeLBaHUS

77 AHanmzupytoiee ckpemuBanue. Hermonnoe 1
JOMUHUPOBaHHE
JlurubpuiHoe CKperuBaHue.

78 [TpakTnyeckas padora «3yueHue 1 05
PE3yIBTaTOB TUTHOPUIHOTO CKPEIINBAHUS '
y Ap030(HITBI

79 [uTonornyeckrue OCHOBBI AUTHOPHIHOTO 1
CKpEeIBaHUS

80 CrerieHHOE HaclleJJOBaHUE TTPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 ['eHeTnka mosa 1

83 KonTtponsHas padora 3 1
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84

I'enotun kak 1esoOCTHAs cCUCTEMA
JeHernueckuii KOHTPOJIb Pa3BUTHS
pacTeHUi, )KUBOTHBIX U YeIOBEKa

85

86

M3MeHunBOCTh NpHU3HAKOB. Bubl
U3MEHYHUBOCTH

MoaudukanroHHass K3MEHIYMBOCTh

87

88

BapuauuvoHHBIN psia U BapUallMOHHAs
KkpuBas. JJaboparopHas pabora
«HccnenoBanre 3aKOHOMEPHOCTEN
MOIU(PUKAITMOHHOW U3MEHYUBOCTH.
[TocTpoeHre BapHallMOHHOTO psifa U
BapUAIMOHHON KPUBOII»

I'eHOTHIIMYECKAsd U3BMEHUHUBOCTD.
KomOuHaTuBHAs N3MEHYHBOCTH

0.5

89

MyTannoHHasi U3MEHYUBOCTb.
[IpakTuueckas pabora «MyTauuu y
Jpo30¢ bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAI[IOHHOIO IPOLIEcca.
OnureHeTHKa v SITUTeHOMUKA

I'enernka uyenoseka. [IpakTuueckas pabora
«CocTaBieHUE U aHAIU3 POAOCIOBHOIN»

0.5

92

MeTtoabl METUIIMHCKON T'€HETUKH

93

3HadyeHue MEeIUIMHCKON T€HETUKU B
Hpe}IOTBpaHIeHI/II/I " JICHCHUH TCHCTHUYCCKUX
3a00JIeBaHNIl YeI0BEKA
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OCHOBHbBIE TIOHSTHS CEJICKIIUU.
JlaboparopHas padota «3ydenue copToB

o4 KYJIBTYPHBIX PACTEHHH U MOPOJ JOMAIIHUX 1 05
AKHUBOTHBIX)»
MeToap! ceaeKIIMOHHON paboTHI.

95 Jlaboparopuas pabota «M3y4eHne MeTo10B 1 0.5
CeJIEKLIUU pacTEeHUIl»
JlocTH>KEeHMS CeJIEKIMU PACTEHUN U

96 *KHUBOTHBIX. [IpakTnueckas pabora 1
«lIpuBuBKa pacTeHUI»

97 CoxpaHeHue, n3yuyeHue U UCIOJIb30BaHHE 1
IFeHETUYECKUX PECYPCOB
buotexHonorus kak Hayka U OTpaciib

98 npousBojcTBa. [IpakTuyeckas padora 1 0.5
«M3y4yeHne 00beKTOB OMOTEXHOIOTUNY

99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKON 1
Ouonorumn

100 XpOMOCOMHas1 U T€HHAasl NHKEHEPUs

101 MeaunuHckue OMOTEXHOJIOTUU

102 PesepHeliit ypok. IToBTOpeHue, 1
000011eHNEe, CUCTEMATH3aIA 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
w/n Tema ypoka Beero Kontpoabnbie IIpakTnyeckue fI[Sy'—IEHI/Iﬂ :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoTsbI pecypes:
1 OpommononHas teopus Y. Jlapsuna 1
JIBHOKyILIME CHIIBI 3BOJIFOIMU BUAOB 11O Y.
2 HMapBuny. ®opMUPOBAHNE CHHTETUYECKOU 1
TEOPHUH IBOJIIOLIUU
3 bopn0a 3a cyiiecTBOBaHME, €CTECTBEHHbIN 1
U UCKYCCTBEHHBIN 0TOOP
4 KontponsHas padora 1 1 1
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOAIBOJIIOIHS 1 MaKPOIBOFOIIHS
6 [Tonynsauus — 31eMeHTapHast eMHNLA 1
3BOJIIOLIMU
3aKOoH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BblIsiBIeHHE U3MEHUYHBOCTH Y '
oco0elt 0ZJHOTrO BUIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLHUU 1
9 DddexT ocHoBarens. dpdext 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3050um nomysnui: 1

reorpaduueckas, Ononornueckas
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11

EcrecTBeHHBII 0TOOp — HANPaBIAIOMINAN
(baxTop 3BOJIIOLUU

12

13

14

15

16

[TosoBoit oTOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yJIbTaT MUKPOIBOIOIHMH.
JlaGopaTopHas paborta «M3yuenue
apoMop(h030B U UINOANANITAIINH Y
pacTEeHUN U KUBOTHBIX»

[Tpumeps! npucnocodIeHU Y OpraHu3MoB:

MopdoJiorudeckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnast padora «IIpucnocobiaeHus
OpPraHU3MOB M UX OTHOCHTEIHHAS
11eTIECO00PA3ZHOCTHY

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

CrpykTypa BUaa

0.5

0.5

0.5

17

18

Bunoob6pazoBanue kak pe3yiabrar
MHUKPO3BOJTIOIAH

CBs3b MUKPO3BOJIFOIHUU U STTUICMHUOJIOTUN

19

Makpossosntonus. [TaneonTonornueckue
METOABI I/I3y‘—IeHI/I$I 3BOJIFOIUN

20

21

buoreorpaduyeckue MeTOabI U3YUCHUS
DBOJTIOIUHN

OMOPHOJIOTHUECKUE U CPABHUTENBHO-
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Mop(doorudeckre MeTo 16l H3yueHUst
IBOJTFOLIUU

MonekyJIapHO-TEHETUYECKHUE,

22 OMOXMMHUYECKHE U MaTeMAaTHYECKHE
METO/BI H3YUYCHHUS IBOJFOIHU

23 OO61re 3aKOHOMEPHOCTH BOJTIOLUH

24 AnantuBHas paguanus. HepaBHOMepHOCTD
TEMIIOB HBOJIIOLUH

o5 Hay4nple rUIIOTE3BI TPOUCXOKACHUS
KU3HU Ha 3emiie

26 JloHay4HbIe MTPEJICTABICHUS O 3aPOXKICHUN
KHU3HU

97 OcCHOBHBIE 3TaIbl HEOPTAaHUYECKOM
HBOJIIOIUH. [ UTIOTE3BI 3apOXKACHUS )KU3HU

28 KonTponbhas padota 2
Hcropus 3eMian 1 MeTO/bl €€ U3yUYeHHUS.

29 JlaGopatopHnas pabora «3yuenue u 05
OIMCaHHE UCKOIMAEMBIX OCTATKOB JIPEBHUX '
OpPTraHU3MOB»

30 HauanbHele Tarsl opraHndeckon
HBOJIIOLIH

31 DBOITIOIUS 3YKAPUOT
OcCHOBHBIE 3TaIbl HBOJIOLNH

39 pactutensHoro mupa. [Ipaktuueckas 05

pabota «M3yuenue ocobeHHOCTEN
CTPOEHMSI PACTEHHUM pa3HBIX OTIEIIOBY
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OCHOBHBIC 3TAIIBI 3BOJIFOIIUH )KUBOTHOI'O

33
Mupa
DBOIOIMS )KUBOTHBIX. [IpakTrueckas

34 pabora «3yduenne ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)

35 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U
neproam

36 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOILIOTO

37 CoBpeMEeHHBIH 3KOJIOTUYECKUI KPU3HC, Er0
0COOCHHOCTH

38 CoBpeMeHHas cucTemMa OpraHu4ecKoro
Mupa

39 OCHOBHBIE CUCTEMATUYECKHE TPYIITIHI
OpraHHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4YeJIOBEKe

41 PazButue npencrasnenuii o
MIPOUCXOXKJACHUH YETIOBEKA
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3yyenne ocoOeHHOCTEH 0.5
CTPOCHHSI CKEJIeTa YeJI0BEeKa, CBSI3aHHBIX C
MPSIMOXOKICHHEM)

43 JIBU>KyIIME CUJIbl aHTPOTIOTeHEe3a

44 CooTHo1IeHre OMOIOTHIECKUX U

COLIMAJIBHBIX (PaKTOPOB B AaHTPOIIOTCHE3E
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45

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [laneorenerrka 1 najaeoreHOMUKa

47 DBOJIIOLHS COBPEMEHHOTO YEJIOBEKa
Yenoseueckue pacel. [Ipaktuyeckas

48 pabota «/3ydeHHE IKOTOTHUECKUX 0.5
azanTanui 4eJI0BeKay

49 MeXIUCUUTITMHAPHBIE METO B
aHTPOMOJIOTUHI

50 3apokIeHUE U Pa3BUTHE YKOJIOTUN
Metonsl skonorun. JlabopaTtopHast paborta

o1 «M3ydyeHne MeTOI0B IKOJIOTHYECKUX 0.5
HCCIIEA0BAaHUN

59 3HaYeHHe KOJOTMUECKUX 3HAHUM 15
YeJI0BeKa

53 Okonorndyeckue GaKTopsl
Abuotnueckue akropsl. CBeT Kak

54 sKosornueckuii ¢pakrop. JlaboparopHas 05
paborta «BblsiBneHne npucnocodaeHui '
OpPTaHU3MOB K BITUSTHUIO CBETa»
Abunortnueckue gaxktopsl. Temneparypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JlabopaTtopHas pabota «BrisBieHne 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIepaTypb»

56 Abunortnueckue GpakTopsl. BnaxxHocTh Kak 05

sKosioruueckuit gpaxrop. JlaboparopHas
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paboTta « AHATOMHYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUSD»

S7 Cpenpl 0OuTaHNs OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznennsie pOpMBI OpraHu3MOB 1

60 Kontponbnas padota 3 1
buotnueckue dakropsr .3HaUeHNE

61 OMOTUYECKUX B3aUMOIECUCTBUN IJId 1
CYIIECTBOBAHHS OPTaHU3MOB B CpeJIe
oOuTaHus

62 DKOJIOTUYECKHE XapaKTePUCTUKU 1
TOITYJISALIUT
OCHOBHbBIE TIOKA3aTeIN MOMYJISALUH:

63 YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAS U 1
MIOJIOBAS CTPYKTYpa
OCHOBHbBIE TIOKA3aTeIN MOMYJISLUH:

64 POKIAEMOCTB, IPUPOCT, TEMII POCTA, 1
CMEpPTHOCTh, MUTPALIUU

65 DKoJIoTMYecKasi CTPYKTypa NOMYJIAIAN 1

66 JluHaMuKa TOMYJISALUN U €€ PeryIsius

67 KpuBsie pocta 4ncIeHHOCTH TOMYJISIHN. 1
KpuBbie BBDKUBaHUS
OKoJIornueckas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrmocoOneHus 1 0.5
CeMSTH PACTCHHI K PACCEIICHUIO

69 Bun xak cucrema nomynsnui 1
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3aKOHOMEPHOCTHU MOBEJICHUS U MUTPALIUI

70
AKHUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OUOIICHO3

72 DKkocucreMa Kak OTKpbITasi CUCTEMA

73 KpyroBopoT BemiecTB ¥ MOTOK SHEPTHU B
HKOCUCTEME

74 OCHOBHbIE TIOKA3aTEIN HIKOCUCTEMBI

75 DKOJIOrM4eCKHUEe MUPaMHIbI

76 N3menenus coob11ecTB — CyKIECCUH

77 [TpupoHBIe 5KOCUCTEMBI. DKOCHCTEMBI
03€ep 1 peK. DKOCUCTEMbI MOpEll U OKEaHOB

78 [TpupogHBIe 5KOCUCTEMBI. DKOCHCTEMBI
TYHJp, JIECOB, CTEIIEH, TyCTHIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTuueckas pabora 05
«M3ydenune u onrcanne ypooIKOCHCTEMBD) '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpPsI3HEHUN

82 pa3HBIX TUIIOB Ha CYyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISILIHOHHOM U
KOCHCTEMHOM YPOBHSX

83 buocdepa — olbmierutanerapHas 060104Ka
3emin

84 VYuenue B. U. Bepnaackoro o 6uochepe
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3aKOHOMEPHOCTH CYLIECTBOBAHHUS

85 ouocdepsl

86 KpyroBopots! BelecTs u
OMOTCOXMMHUYCCKUE ITUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha bnocdepy

01 AHTpPONOreHHOE BO3JCHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 OxpaHa npupoibl

93 OCHOBHBIE TIPUHIIMITBI YCTOHYNBOTO
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
ParonansHoe NpUpoAONOIb30BaHNE U

94 COXpaHEeHHEe OMOJIOTNYECKOTO
pazHooOpa3zus 3emin

95 O6o006muieHne o Teme «MUKPOIBOIIOLMS U
€€ pe3yabTaThD»

96 O6061eHne o TemMe « Makpo3BOTIOIUS U
€€ pe3ynbpTaThD)

97 O6o06menue no Teme «IIpoucxoxxaenue u
pa3BUTHE )XKU3HU Ha 3eMIIe»

08 O6o06mienue no Teme «IIpoucxoxaenue
YeJI0BEKa — aHTPOIIOTeHE3»

99 O06001menue mo Teme «DKOJIOTHS — HayKa O
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B3aMMOOTHOIICHHSIX OPTaHH3MOBY
O6006mmenue mo reme «OpraHu3Mbl U cpenia
100 1
O0OHUTaHHS
101 O606meHI/fe 10 TeM€e «IDKOJIOTUS BUIOB U 1
TOTTYJISLHID
102 O606menue o teme «buochepa — 1
rio0abHas SKOCHCTEMa»
OBUIEE KOJIMYECTBO YACOB I10 102 3 75
I[NPOTPAMME

* BO3MOXKHO N3MEHEHHUE B IJITAHUPOBAHUH KOHTPOJIBHBIX paboT B CBS3M ¢ (DOPMUPOBAHHEM €IUHOTO rpaduka KOHTPOJIHHBIX MEPOTIPUSITHIA B

nikone u rpaduka nposeaenust BIIP ans obecniedyenrs caHUTapHO-TUTHEHUYECKUX HOPM
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YeJIOBEYECTBA, a TAK)KE B PEUICHUN BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)I(HLIX y‘IéHLIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOJAax HAay4YHOTO
MIO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX MCCIICTOBAHUSAX JKHBBIX
O0OBEKTOB M D3KOcHUCTeM (OmucaHWe, W3MEpeHue, MPOBEACHUE
HaOJt0/IeHnH); CcHoco0aMy BBISBJIECHUS W OLIEHKH aHTPONOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHne BBIIBUTATh THIOTE3BI, MPOBEPATh UX IKCIEPUMEHTATEHBIMU
cpeactBamu, (GOpPMYIHpYs IeNb HCCIEIOBaHUS, aHATU3UPOBATH
MOJTyYeHHbIE Pe3YJIbTATHI U J1€1aTh BHIBOJBI.

BblsiBieHHEe 3aBUCHMOCTH  MEXJYy HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TTOYYEHHBIX Pe3yJIbTaTOB U (hOPMYITHUPOBAHHUE BBIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHSITI/If/i, Teopnﬁ 1 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKHX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTMYECKUE TEPMHUHBI M TOHSTHUS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHU3M, BUJ, MOMYJSLUS, SKOCUCTEMA,
Ouorieno3, onocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHUYHBOCTb,
HHEPro3aBUCUMOCTb, POCT U PAa3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHUTeTa II.

Opnux, .M. MeunnkoBa, XpOMOCOMHAsi TEOpUsL HACIEACTBEHHOCTH T.
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Moprana, 3akoH 3apozsimieBoro cxoacrsa K. bapa, sBosronuoHHas
teopust Y. JlapBHHA, CHHTETHYECKAas TEOPHUS OHBOJIIOLMUHU, TEOPUS
antporioreHeza Y. JlapsunHa; Teopus Oumoreornenosa B.H. Cykauépa;
yuenue H.W. BaBuioBa o meHtpax MHOrooOpaszus U MPOUCXOKIACHUS
KyJIbTypHbIX pactenuit, ydenne A.H. CeseproBa o0 mnyTsix u
HaIpaBJICHUSX 3BOJIOIUH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsi TOTOMKOB IEPBOTO MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus Mpu3HakoB . Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs MPU3HAKOB W HapyUICHUs CUEIJICHUs
resoB T. MopraHa; roMOJIOTMYECKHMX PSAOB B HACIEICTBEHHOU
n3MeHunBocty H.M. Basunosa; reneruueckoro pasHoBecus JIxk.
Xapoau u B. BaitnOepra; 3apogsimeBoro cxoxactBa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miosiepa);

MPUHIHUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH );

npaBmwia (MuauMmyMa 0. JIubuxa, 9KOJOrHYecKON MUpaMUbl YHCe,
OMOMAacCChl U DHEPTHUH);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona JIx.

Xonneitna, mukpochep C. Dokca, pudosuma T. Uek)

VYMmenue peiiatb IMOHUCKOBBIC OMoJIOruYecKue 3aJa4u, BbIABIATH
MMPUINHHO-CIICACTBCHHBIC CBA3HU MCKIAY HCCIICAYCMbIMU
OMOJIOTHYECKMMH 06"beKTaMI/I, nponeccamMnu M ABJIICHUAMU; JCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKHUE CXEMbl CKPCHIUMBAHHA I PAa3HBIX THUIIOB
HACJICAOBAHUA IPHU3HAKOB Yy OPraHU3MOB, COCTABJIATHL CXEMBI IICPCHOCA

BCHICCTB U SHCPI'U B 9KOCUCTEMAX (I_ICHI/I IHUTaHWA, ITKIICBLIC CeTI/I)

YMeHHMe yCTaHaBIUBATh  B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMAMU: OpPraHOMIOB, KJIETOK pa3HbIX TKaHEH, opraHamMu H
CHCTEeMaMH OpPTaHOB y pACTEHWH, JKUBOTHBIX M YEIOBEKAa; MEXIY
JTaraMu OOMEHa BEUIECTB; TAllaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
LIUKJIOB OPTraHU3MOB; 3TallaMyi SMOPHOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢eHorunoMm, ¢QeHotunoM U (QaKTOpaMu Cpeabl  OOUTaHMUS,
mporieccaMy  ABOJIONUH;, ABIKYIIUMH — CHJIAMH  aHTPOIIOTEHE3a,
KOMIIOHEHTAMHU PA3JIMYHBIX IKOCHUCTEM W TMPHUCIOCOOICHUSIMU K HUM

OpraHu3MOB

YMmenue BBIACIIAATh CYHICCTBCHHLIC TPHU3HAKU!
CTPOCHUSA BHUPYCOB, KIICTOK IMPOKAPUOT U 3YKAPUOT, OAHOKJIICTOYHBIX U

MHOT'OKJICTOYHBIX OPraHU3MOB, BHU/OB, 6I/IOFGOI_[GH030B, OKOCHUCTEM U
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omoctepsl; CTPOCHUS OPraHOB W CHUCTEM OpPraHOB PACTCHHIH,
KUBOTHBIX, YEJIOBEKA; MPOLIECCOB KU3HEACATEIbHOCTH, MTPOTEKAIOIINX
B OpraHuM3Max pacTeHUU, >KUBOTHBIX M YEJOBEKa; OMOJOTHYECKUX
mporeccoB: oOMeHa BemecTB (Meraboyim3M), HHPOPMANMH W
MIpeBpaIleHus] SHEPTUH, OPOKEHUs, aBTOTPOPHOTr0 M TeTepoTpodHOrOo
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, AMOpUOTeHe3a, MOCTIMOPUOHAIBLHOTO  Pa3BUTHI,
Pa3MHOXKEHHUS, UHIWBUYaTbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TIE€TEPO3UCA; JEUCTBUH HCKYCCTBEHHOIO
orOopa, CTaOWIM3HPYIONIETO, JBWXKYIIETO W  Pa3pbIBAIOIIECTO
€CTeCTBEHHOTO O0TOOpa; ayuIonaTpUyYecKOro M CHMIIATPHYECKOTrO
BUJI000pa30BaHUS; BIMSHUS ABUKYIIMX CHII SBOJIIOIHMHU Ha Te€HO(MOH]
MOIYJIALUH; TPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpeie OOWTaHHA,
YepeoBaHMs HAIPABICHUHA SBOJIIOIUHM;, KPYroBOPOTa BEIIECTB |

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK TMPOKAapUOT M JYKApHUOT; OIHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHU/IOB, 6I/IOFGOHCH030B N 3KOCHUCTEM,
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (DOTOCHHTE3a, IMJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOMeHa,
XeMOCHHTEe3a, MHTO3a, Meio03a, OIUIOJIOTBOPEHUS, pa3BUTHI U
Pa3MHOXKEHHUS, UHIUBUIYaJbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTEHe3a),
00pBOBI 32 CyIIeCTBOBAaHUE, €CTECTBEHHOT0 0TOOpa, BU1000pa30oBaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOMOI€HHBIX U3MEHEHHUH B 3KOCHUCTEMaX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB W TPEBPALICHUS DHEPTUU B

ouocdepe

VYmenue HCTIOJIB30BATh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKA3aTelbCTBA
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aUMOCBSI3U
OpPraHu3MOB WU cpenbl OOWTAaHMSA; EIMHCTBA YEJIOBEYECKUX pac;
HE0OXO0IMMOCTH 37J0POBOTI0 00pa3a *KU3HU, COXPAaHEHHS pa3HOO0pa3us
BHUJIOB MW DOKOCHUCTEM KaK YCIIOBUA COCYHICCTBOBAHUA MNPUPOJALI H

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIICHHWBaTh WH(POpMANKI0 OHUOIOTHYECKOro
COJZIepKAaHUsSA; MHTEPIPETUPOBATh ATUYECKHE AaCMEKThl COBPEMEHHBIX

HCCIIEOBAHUI B onooruy, MEIUIINHE, OHMOTEXHOJIOTHH;
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paccMaTpuBaTh rio0anbHbIe IKOJIOTHYECKUE poOIIeMbI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBCHHYIO

ITIO3UIIHNIO
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INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HN3YUCHUC

11

1.2

1.3

CoBpemenHass OHOJOTMs — KOMIUJIEKCHAsE Hayka. buojormueckue HaykKu U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIE, NMPUKIATHBIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBsizaHHble ¢ Ouonorueid. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh W LEIOCTHOCTH, CIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOAANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XKUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMmaruzanus, Mertaadanus3. IloHsaTrwe o 3aBUCHMOM ©W  HE3aBHCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumnore3a. Ilonstue BbeIOOpKM U €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX pE3yJbTaTOB.
[IpnunHBl HCKaXKEHUsT PE3yJIbTATOB JKCIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHANIbHAS €QUHHIA XKUBOro. Mcropus OTKpBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIIETOUHOM TEOPHUH.
MeToapl MOJIEKYJIIPHOUM M KJICTOUYHON OMOJIOTUN: MUKPOCKOIIHSI, XpoMaTorpadus,
anexTpodopes, MeTOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPUPYTHPOBAHUE, KYIHTHUBUPOBAHHUE KIECTOK
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2.2

2.3

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPO3JIEMEHThL. Boia u
e€ poJb Kak pacTBOPHUTENS, pearcHTa, y4yacTHe€ B CTPYKTYpPHUPOBAHMU KIIETKH,
Terioperyisauud. MuHepaabHbIe BEIIeCTBAa KIETKH, UX OHOJOTHYecKas pOJib.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonornveckue monumepsl. benku. AMHUHOKHCIOTHBIA  COCTaB  OENKOB.
Crpykrypsl OenkoBoii Moinekyinbl. [lepBuuHast cTpykrypa Oenka, HeNTUAHAS
CBA3b. BTOopuuHas, TpeTWyHas, 4YETBEPTUYHAs CTPYKTyphl. JleHarypauus.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkos. buonornueckue GyHKIIUHA OSITKOB.
VYrneBoabl. MoHocaxapupl, AUCAaxXapujibl, OJUrocaxapuibl U MOJIMCAXAPUJIBI.
OOmmii mmaH cTpoeHHsT H  (U3UKO-XMMHYECKHE CBOMCTBAa  YTJICBOJOB.
buonoruueckue GyHKIUU YTIEBOJOB.

Jlumuaer. ['mapodunsHO-THApOdOOHBIE CcBoOMicTBa. Kitaccudukanus JMmmos.
Tpurnuuepunsi, ¢Gochomunuasl, BOCKH, CTEpouabl. buonormueckue (yHKIHH
munuioB. O0mIre CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTH
K CaMO3aMbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun kommmiemenTapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitnas cnupanb. Mectonaxoxaenue u ouonorndeckue ¢pynkuun JJTHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenne wmomnekynsl AT®. Makposprudeckue cBszu B Moisekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. Cexsennponanue /JHK.

CrpykrypHast Ouosiorus: OMOXMMUYECKHEe U OuodU3NYecKHe HCCIeOBaHUs

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunbl  kimeTok: dsykapuoTHyeckas U HpokapuoTtnyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpokapuoTHUYECKON KieTku. KieTouHas cTeHka OakTepuil W apxei.
OcobeHHOCTH CTpOeHusi TeTepoTpodHOl M aBTOTPO(HON MPOKAPHOTHYECKHX
KJIETOK. MecTo U poJib MPOKapuoOT B OMOIIEHO3aX.

Crpoenne u GyHKIIMOHUPOBAHHE SyKAPHOTHUECKOW KieTku. [lmazmatumdeckas
MeMOpaHa (tutazmanemma). CTpykTypa Iia3MaTudeckoid memOpanbl. TpancmopT
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBI  (nuddysus,
obneruénHass muddys3us), aKTUBHBIM (NEPBUYHBIN M BTOPUYHBIM aKTUBHBIN
tpancnopt). I[lomynmponumaemocts MemOpanbl. PaGora HaTpuii-KaaueBoro
Hacoca. DHJOIUTO3: MUHOIMUTO3, (aromuTo3. DK30uuTo3. KieTouHas creHka.
CrpykTypa 1 QyHKINU KIETOYHON CTCHKU pacTEeHUH, TpUOOB.

Huronna3zma. [urozons. Llutockener. JIBuxkenue uurToruiazmbel. OpraHouIbl
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2.4

kineTkd. OpHoMeMOpaHHBIE OPraHOMABI KIJIETKU: DHJIOIUIa3MaTH4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE U (YHKIMU. B3anMocBs3b
OJTHOMEMOpaHHbBIX OpPraHOMA0B KJIeTKH. CTpoeHHe TpaHyJIIpHOIO PETUKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuit
(arpaHyJspHBIA) SHAOIUIA3MATHYECKUN peTukyiayM. CekpeTopHas (GyHKUUS
annapata ['onpmxu. TpaHcmopT BellecTB B KIETKE. Bakyonau pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenre W (pyHKIMM MUTOXOHIpPUN M muacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIC  TUIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapHOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kietku CrtpoeHue M (YHKUMUM HeMeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MelieyHple  KIETKH.
Mukpotpybouku. Knerounsrit nentp. CTpoeHHE U ABWKCHHE KIYTUKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTproIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SIPBIMIKA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBBIE MaTpuKc. IIpocTpaHCTBEHHOE pPACHONOKEHHE
XpoMocoM B HHTep(a3HOM siipe. benku XpoMaTtuHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTuTeNBbHOM, )KUBOTHOMH, TPUOHOIT)

AcCUMWISIIIASL U JTUCCUMUIISALIMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN U TeTepOoTpOdHBINA. YuacTue KUCIopoaa B OOMEHHBIX
mporeccax. OJHepreruyeckoe oobOecrieueHue KiIeTKH: mnpeBpamieHune ATD B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peaklHuidl KIETOYHOTO
Metabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHM3M JIEHUCTBUS.
KodepmenTtsl. OTimuns GepMEHTOB OT HEOPTraHUUYECKHX KaTaau3aTopoB. benku-
AKTUBATOPbI W OEIKU-WHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DepMEHTATHBHBIX
peaxiuii oT pa3IUYHBIX (PAKTOPOB.

[lepBuuHBIl CHHTE3 OpPraHMYECKUX BeLIECTB B KieTke. PortocunTe3. Pomp
XJIoporiactoB B mporecce (orocunTe3a. CBetoBas u TemMHOBas (asbl.
[IponyktuBHOCTE (hoTOCHHTE3a. BrimsHue paznuyHbIX (PAKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

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

AHa’poOHble oOpraHu3Mbl. Buabl Opoxenus. [IpogykTel OpoxeHHSs U HX

UCIOJBb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBl KaK OOBEKTHI
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OMOTEXHOJIOTHH U BO30YIUTENN OOJIE3HEH.

AdpoOHBIC OpraHW3Mbl. JTambl 3Heprerudeckoro obMena. [loAroToBUTETHHBIN
stan. [rKonm3 — 6eCKUCIOPOAHOE PACIIEIIICHHE TITIOKO3BL.

buonorudeckoe OkHCIeHHE, WIM KJIETOYHOE IbIxaHue. Poimb MHUTOXOHIpHUH B
nporeccax OMOJIOTHYECKOTO OKHCJICHUS. [uknnyeckue peaKum.
OxucnurensHoe ¢ochopunuposanue. [IpenmymiecTBa a3poOHOro MyTH OOMEHa

BEILIECTB Iepes aHa3pOOHBIM. D (HEKTUBHOCTh IHEPTETUUYECKOT0 0OMEHa

2.5

2.6

Peakiium MaTpuyHOTO CHHTE3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEaKIUIX
MaTpUYHOro cuHTe3a. Peann3anus HacnencTBeHHON HHopMauu. ['eneTnueckuii
KoJ, ero cBoiWctBa. TpaHckpunuus — martpuunbli cuHTte3 PHK. Ilpunuumms
TPAHCKPHUIIINU: KOMIIEMEHTapHOCTh, aHTUIAPAIICTBHOCTh, aCHMMETPHYHOCTb.
Tpancmsinus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocuuTese Oernxa.
VYcnoBust Ouocunte3a Oenka. KonupoBanue amuHokucior. Posnp pubocom B
OouocuHTe3e Oenka.

Opranu3anys reHoMa y IPOKapHoT U SYKapHoT. Perynsnuns akTUBHOCTH T€HOB Y
npokapuot. ['mnoreza onepona (®. XKako6, XK. Mano). Perynsamus oOMeHHBIX
nporeccoB B kieTke. Kiietounslii romeocras.

Bupycbl — HekneTouHble (OpMBI KU3HM M oOnuratHele napasuthbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBaHus uesloBeka, >KMBOTHbIX, pactenuil. CIIN/], COVID-19,

CoaJIbHbIC U MCIUITUHCKHUC HpO6J’I€MLI

Knerounslif 1ukn, ero mepuoabl W perymauusa. HMHrepdaza u  MuTO3.
OcobeHHOCTH TpOoLeccoB, MpoTekaomux B UHTepdasze. [loaroroBka KiIeTku K
nenenuto. IlpecuHreTmueckuit  (MOCTMUTOTHYECKMM), CHHTETHYECKMH U
MTOCTCUHTETUYECKUH (TPEMUTOTHYECKHI ) EpUOAbI HHTEP(haA3hI.

Matpuunelii cunre3 JIHK - pemnumkanus. [lpunnunsr permkamuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIM CHHTE3, AaHTUIIAPAJUICIBLHOCTD.
Mexanusm permukanuu JTHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomeps! u
TemoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTwil. JIWMIoWmHbIA U
rarmIouAHbI  HAObOpbl XpomocoM. ['omosorndnble XpomocoMbl. IlojoBble
XPOMOCOMBI.

Jenenne kietkn — muTo3. CTaguu MHUTO3a U IPOUCXOMSIINE B HUX IMPOLECCHI.
Tuner muto3a. KapnoknHe3 M IHUTOKHMHE3. bHonormyeckoe 3Ha4Y€HHE MHTO3a.
Perynauus MuToTHYECKOTO ITUKIA KIeTkH. [Iporpammupyemas kieroyHast rTHOemib
— amnomnTos.

q)}IHKI_[I/IOHaJ'IBHaH TCHOMHKaA

Opranusm Kak OMoIornyecKas cuctemMa
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3.1

3.2

OAHOKJIETOUYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHbIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OpPraHU3MBI.

@opMbl pa3sMHOXKEHHUS OpraHu3MoB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Gecrnosoro  pasMHOXKEHHUS:  [TOYKOBaHHE,  CIOPYJIALMS,
¢bparmeHTanys, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. [lonoBeie kiaeTky, win rametsl. Meitos. Ctaauu meiiosa.
[ToBenenue xpomocoMm B meio3e. Kpoccunrosep. buosiornyeckuii cmbicii Meiio3a
U TI0JIOBOTO Ipouecca. Melo3 1 €ro MecTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
[Ipen3zaponpiuieBoe pazButve. ['ameroreHes y XHUBOTHbBIX. llojoBble jkene3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 W OOTEHE3.
Crpoenue mOJOBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHANIBbHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.
WnpuBunyanbHoe paszButue opraHusmMoB (oHrtoreHes3). Craauum smOpuoreHesa
KUBOTHBIX (Ha npumepe nsarymku). Ipodnenue. Tumnbl gpodnenus. OcobeHHoCTH
Npo0JieHUsT MJIEKONMTAIOMINX. 3apOAbILEBble JUCTKH (racTpyisanus). 3akiaika
OpraHoB M TKaHEH M3 3apOABIIIEBBIX JHMCTKOB. B3anMHOe BiusHHME wYacTel
pa3BUBalOLIErocs 3apoibllia (3MOpUOHANbHAs WHAYKLHKSA). 3akiajka IJIaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEepapXUYeCKUX B3aMMOJCUCTBUI T'€HOB.
BnusHue Ha 5SMOpHOHANBHOE pa3BUTHE pPa3IMYHBIX (DAKTOPOB OKpYIKarolleH
cpenpbl.

Poct u pa3zsutue xuBoTHbIX. [TocTaMOpronanbHbIil nepuoa. [Ipsmoe u Henpsimoe
pazButue. PazButne ¢ metamopdo3oM y OECMO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMYeckoe 3HAUEHUE NPSIMOrO MU HENPSMOro Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbsl pocra XUBOTHBIX. DakTOpsl perymsuuu
pocTta SKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPUOHAIBLHOTO pa3BUTUS Y
KUBOTHBIX U 4yesioBeKa. [lepnoibl OHTOreHe3a yeaoBeKa.

PasmuHoxenue u pasButue pactenuii. ['amerodputr u cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe CHop B TMpoIecce Meio3sa.
l'amerorenes y pacrenuil. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTENIBHBIX
OpraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue U

Pa3sBUTHEC CCMCHU. MexaHu3MbI peryjisiiii OHTOTCHE3a Y paCTCHI/Iﬁ 1 ) KMBOTHBIX

Ucropust craHOBIEHMST M pPa3BUTUS TE€HETUKHM Kak Hayku. (OCHOBHbIE
T€HETUYECKUE TMOHATHS W CHUMBOJIBI. [ OMOJOTHYHBIE XPOMOCOMBI, aJlIeJIbHbIE
TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIN M PEUECCUBHBIA NPHU3HAK,
TOMO3HUTOTa, TETEPO3UT0Ta, YHCTas JIMHUS, THOPUIBI, TEHOTUI, (HEHOTHII.
OcHOBHBIE ~ METONBI  TCHETUKH: THOPUAOJOTHMYECKUN, I[HUTOJIOTUYECKUH,

MOJIEKYJIIPHO-TCHETUYECKU I
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3.3

Monorubpuanoe ckpemupanue. [lepBoiit 3akoH MeHens — 3akoH e1nHo00pa3us
ruOpuoB nepsBoro mnokosieHus. IlpaBuno nomuHupoBaHus. Brtopoil 3akoH
MeHngenss — 3akOH pacllelyieHuss MNpu3HakoB. Llutonormueckue OCHOBBI
MOHOTHOPUAHOTO CKpeIlUBaHus. [ MoTe3a YuCcTOTHl raMerT.

Ananusupyroiiee ckpeuBanue. [IpoMeXyTOUHBIN XapakTep HacleqoBaHUs.
Pacmiennenue npu3sHakoB Ipy HEMOJHOM JOMUHHUPOBAHUU.

JluruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HAcJeIOBaHUs  MpU3HAKoOB.  lluTonormueckue  OCHOBBI  TUTHOPHIHOTO
CKpEILIMBaHUS.

CuemnnieHHoe HaciieoBaHue Mpu3HakoB. Pabotel T. Moprana. CuemsieHHoe
HacJeJ0BaHUE TI'€HOB, HAPYIIEHUE CLEIUICHUS MEXIy IeHamMu. XpOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M ONpEIENEeHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTepOraMeTHhI mnoi. ['eHeTnueckas
CTPYKTypa IMOJIOBBIX XpoMocoM. HacnenoBaHue mNpu3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponuss — MHOKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM aJjIenu3M. BzanmMoaelcTBHEe HEAJUICIbHBIX T'€HOB.

KommnemenrapHocts. Onucras. [lonumepus

3.4

BiaumopeiicTBre reHOTUNA U cpefibl IpU POopMUpPOBaHUH GeHoTuna. Mi3MeHunBOCTh
npu3HaKkoB. KauecTBeHHbIE M KOJUYECTBEHHBIE MPHU3HAKK. BUABI M3MEHUMBOCTH:
HEHACJIEJICTBEHHAs! U HACJIEICTBEHHAS.

MonudukaimonHass ~ U3MEHYMBOCTh.  Ponmb  cpembl B (pOPMHPOBAHUU
Mo UKAMOHHON H3MEeHYUBOCTH. Hopma peakiinu npusHaka. BapuanmoHHbIi psij
u BapuammoHHas kpuBas (B. UWoranmncen). CaoiicTBa MOAM(DUKAIIMOHHOM
W3MEHUYMBOCTH.

I'enoTunuyeckas n3MeHYMBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTU. Bubl
TeHOTUIMMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHass W3MEHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTH. POJTb KOMOWHATHBHON M3MEHYMBOCTU B CO3J[AHUU
TEHETUYECKOTO pa3Hoo0pa3us B Mpe/Iesiax OTHOTO BHUIA.

MyTanroHHas U3MEHYMBOCTb. BHIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHbIE W HMHIYLUMPOBAaHHbIE MyTalMU. SIepHble W IMTOIUIA3MaTHYECKUE
MyTauu. COMaTHYECKUE U MOJIOBbIE MyTalK. [ I[puurMHBI BOSHUKHOBEHUS My TaLMM.
MytareHpl M HX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUYECKHX PSIIOB B HacleACTBeHHOM m3MeHunBocTH (H..

BaBI/IJIOB). BHGSII[CpHaSI HU3MCHYUBOCTh U HACJICACTBCHHOCTD
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3.5

3.6

Kapuotun wenoBeka. MexayHapoiHas MporpaMMa HCCIEIOBAaHUS TIeHOMaA
YCJIOBCKA. MeTOI[BI N3YyUCHUA T'€HCTUKU YCJIOBCKaA. FeHeaHOFH‘IGCKHﬁ,
OJIN3HEIOBBIH, [IUTOTCHETUYECKHH, MOMYJIIIIUOHHO-CTAaTUCTHYCCKHUH,
MOJICKYJISIPHO-T€HETHUCCKHU . CoBpeMeHHOe onpeeIcHue reHOTHIIA:
MMOJIHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCIIC C IMMTOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble — 3a0ojeBaHUs  YeJIOBEKa. | GHHBIE |
XPOMOCOMHBIC 0oJIe3HN YeJI0BEKa. bone3nun c HACJIC/ICTBEHHOM
MPEIPaCIOI0KEHHOCThIO. 3HaYCHUE MEAUIIMHCKOW TeHETUKU B MPEIOTBPAIICHUN

1 JICUEHHH I'eHETUYCCKHX 3a00seBanuii yeioBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus 1 cenekuus. 3apoxkaIeHUe CeJIEKLIMU U JoMecTukaiuy. Yuenue H.1.
BaBuioBa o 1eHTpax NMPOUCXOKACHUS U MHOTo0Opasusi KyJIbTYpPHBIX PacTEHUIL.
Posp cenexkimu B co3laHUM COPTOB pacTeHUM W mopoA *HUBOTHbIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTMYECKHX PSJIOB B HAcCJEeICTBEHHOW u3MeHunBocTd H.U.
BaBuiosa, ero 3HaueHue Jist CENEeKIMOHHON pabOThI.

Metoabl  CeneKIMOHHOW paboThl. VICKYCCTBEHHBIM OTOOp: MAacCoBBIH U
WHIUBUAYAIbHBIA.  OTambl ~ KOMOWHAlMOHHOM  cenekuuu.  McmbiTaHue
MPOU3BOUTENEH MO TOTOMCTBY. OTOOp NO TEHOTHUIy C TMOMOUIBIO OICHKU
(eHoTHIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY C nomolsio aHanu3a JHK.
HckyccTBeHHBIN MyTarenes Kak METO/1 CeJIEKITMOHHON paboThl. Pannanonssiii u
XMMHUYECKMH MyTareHe3 KakK HCTOYHHK MyTalMid Yy KyJIbTYpHBIX (opMm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexkomOuHanTHBIX JIHK mis momyueHus ucxoiHOro MaTepuaia Jjisi CEJIeKIUH.
[lomyuenne mnomumuonnoB. BuyTtpuBunoBas ruOpuamsanus. bauskopoacTBeHHOE
CKpelIvBaHue, WM MHOpuIUHT. HepoicTBeHHOE CKpellMBaHWEe, WM ayTOpPHIMHT.
I'ereposuc u ero npuuumsel. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
ruOpuam3aiys. [lpeogonenne Oecrutomusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus

CEJICKIIMY PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCIOB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MbI, HMX  XapakTepucTuka. TpaaunvoHHas  OHWOTEXHOJIOTHS:
xje0oneyeHre,  MOJyuyeHHe  KUCIOMOJOYHBIX  NPOAYKTOB,  BHHOJEIHE.
MukpoOuonoruueckuii  cuHTe3. OOBEKTH MHKPOOHOJIOTHUECKHX TEXHOJIOTUH.
[IpousBoncTBO  Oenmka,  aMHUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OIJIOZIOTBOPEHHE. PEKOHCTPYKIMS SIMIEKIETOK U KJIOHHUPOBAHWE JKUBOTHBIX.
Mertoa TpaHCIUTaHTalUU SAEP KIIETOK.

XpoMOCOMHAasi W TIeHHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpyupoBanue pexkomMOuHaHTHBIX JIHK. JlocTwykeHuss W TmepCHeKTHUBBI

XpPOMOCOMHOM M TEHHOM WHXEHepuu. MeaurnuHckue OWOTEXHOJIOTHH.
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4.1

4.2

Hcronb30BaHUE CTBOJIOBBIX KIETOK
CucreMa 1 MHOTOOOpa3ye OPraHuIecKOro Mupa

buonornueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cHUCTeMa
opraHudeckoro wmwupa. llpuHImMNbBl Ki1accupukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMaTUYeCKHe I'PYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOEHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakTepun, apxeu, OJHOKIIETOUHbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTUe
npotuctsl. KonoHuanbHble OpraHu3Msl. J{BUKeHUE OTHOKIETOYHBIX OPTaHU3MOB:
amMEOoUIHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaSI[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTraHU3MOB. Takcucol

MHoroxkJieTouHble pacTeHus. B3auMoCBs3b YacTeil MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTI'OKJIETOYHOIo opranu3ma. OpraHusm
Kak enuHoe uenoe. Tkanum pacreHuid. Tumbl pacTUTENbHBIX TKAaHEM:
oOpa3oBarenpHasi, TOKPOBHAs, MPOBOJMIIAS, OCHOBHAs, MeXaHWYEeCKas.

OcoOenHocTu cTpoeHUs, PyHKIUN U PACIIOIOKEHUS TKaHEeH B OpraHax pacTeHUI

4.3

BereratuBHble U reHepaTUBHbBIE OpraHbl pacTeHuid. OyHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacreHunil. J[BU>keHNE MHOTOKJIETOUYHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKHUCIONO ra3a W MUHEPAIBHBIX BEIIECTB
pactenusimu. Jlpixanue pacrenuid. uddys3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cHCTeMbl pacTeHWil. Bbinenenue y pacreHumid. 3ammura y
MHOTOKJIETOUYHbIX pacTeHuil. Kytukyna. CpencrtBa MacCMBHOM M XMMHYECKOHN
3auThl. OUTOHIMIBL.

PasgpaxxuMocTe M perynsnus y OpraHu3mMoB. Pasgpa)kmMocTe M peryisinus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€e BellleCcTBa U UX 3HAUCHHUE

4.5

MHOTOKJIEeTOUHBIE  JKMBOTHBIE. B3amMOCBSI3b,  YacTeil  MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOIO OpraHu3Ma.
OpranusMm kak eauHoe 1enoe. ['omeocrtas. TkaHu KUBOTHBIX U 4Ye€lIOBeKa. THUIIbI
JKMUBOTHBIX TKaHEW: JINUTENHANIbHAS, COCIUHUTEIbHAsA, MbIIICYHAs, HEpPBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA W PpACIONIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKaA

4.6

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIUU OPraHOB M CHCTEM OpPraHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblll 1 BHyTpeHHUH ckeneT. CTpOoeHHE W THUIBI COETMHEHUS
KOCTEH.

JIBI)KEHHME MHOIOKJISTOUHBIX KHUBOTHBHIX. IluTanue JKUBOTHBIX. IluTanue

IIO3BOHOYHbIX KHMBOTHBIX. HLIX&HI/IC JKMBOTHBIX. KokHOE JAbIXaHUC. }Ka6epHoe u
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JIErOYHOE JIbIXaHUE.

JIpIXaHuEe MO3BOHOYHBIX JXHUBOTHBIX. JBOJIIOLIMOHHOE YCIOXXHEHHE CTPOCHHS
NErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasl cucTeMa yelloBeka. MexaHu3Mm
BEHTWIALMK JIETKUX Yy MNTUL U MJIEKONMTAIoIIMX. TpaHCIopT BeLecTB Yy
Opranu3MoB. TpaHCHOPT BELIECTB y J>KUBOTHBIX. KpoBeHocHas cucrema u e
opranel.  KpoBeHocHas ~ cucTemMa  IMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUs. DBOJIIOLIMOHHBIE  YCIOKHEHHsI CTPOEHUS KPOBEHOCHOM
CHCTEMBbl N03BOHOYHBIX JKMBOTHBIX. BblneneHue y opraHuzMoB. Brigenenue y
KHUBOTHBIX. CoKpaTuTenbHbie Bakyosnn. Opransl BbiieneHus. CBsA3b MOJOCTH Tela
C KPOBEHOCHOW M BBIJICIUTEIBHON CHCTEMAaMH. BblfelieHre y IT0O3BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOIOKJIETOYHBIX JKUBOTHbIX. IIOKpoBBI M uX
IIPOU3BO/IHBIE.

PaznpaxxuMoCTh M peryssius y OpraHu3MoB. Pa3apakuMocTh y 0THOKJIETOYHBIX
opraHu3MoB. Takcuchl. Pa3npaXMMOCTh W peryisnus y MHOTOKJIETOYHBIX
pactenuil. PocToBble BeliecTBa U MX 3HaUEHUE.

HepBHas cucrema u pedieKTopHas peryJyisiius y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTaesnsl. DBOMIONMMOHHOE YCIOKHEHUE CTPOSHUST HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaGoTka anroputMoB u mporpamm i 3PQPekTHUBHON (PyHKIMOHAIBHON
aHHOTAllUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHKPOOPraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €T0 3JOPOBLE

5.1

OpraHbl 1 CUCTEMBI OPTaHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexropHas nyra. be3ycioBHble U yCIOBHBIE
peduexcel. I'ymopanbHast perynsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. /[eficTBE TOPMOHOB.
B3aumocBs3p HEpBHON W SHIAOKpUHHOM cucTteM. [ unoramamo-runoduszapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHbie 1 yCI0BHBIE pedIEKCHI

5.2

3ammTa opranu3ma oT OosiesHed. MimmyHHas cucrtema venoBeka. KieTounsnii u
TYMOpaJIbHBIA MMMYHHUTET. BpoXAEHHBINA, NpHOOpeTEHHBIN crenuduyeckuit
UMMYHHUTET. Teopus  KIOHAIBHO-CEIEKTUBHOro umMmyHurera (IL.Opnux,
®.M.beprer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3mMoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHocHast cucrema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCYIBI U KPOBb.

Kpyru xpoBooGpamenus. Pabota cepaia u e€ perymsius

5.4

Jlpixanue genoBeka. Juddysus razoB yepe3 MOBEPXHOCTh KIECTKH. JlpIxaTenpHas
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CcucrémMa  4YCJIOBCKA. I[LIXEITGJIBHBJI IOBCPXHOCTD. PCI‘YJISILII/ISI JAbIXaHUWs.

JlpixaTeabHble 00BEMBI

5.5

[IumeBapurenbHas cucreMa uenoBeka. OTHenbl NUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurenpHble  Kene3bl.  BHYTpUIIONOCTHOE M BHYTPHUKIIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

ITokpoBel M ux mnpousBogHblie. Opransl BbiaenaeHus. [louku. CrtpoeHue u
¢dbynknuonupoBanue HeppoHa. OunbTpanus, cekpenus U 00paTHOE BCaChIBAaHUE

KaK MEXaHU3MbI paboThI OpraHoB BeieneHuss. OOpa3oBaHHe MOYH Y YEJIOBEKA

HBI/I)KGHI/IC YyeJloBeKa: MbIieyHass cucreMa. CKeJleTHBIC MBIIINBI U HUX pa60Ta.

CrtpoeHue U TUIIBI COeAMHEHUS KOCTeN
Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

OpomoniionHast  Teopusi Y. JlapBuna. [IpeAamnochuiku  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JBrkyuue cuibl 3Boiaonuu BUIOB 1o Y. JlapBUHY (BBICOKAash MHTEHCHUBHOCTb
pa3sMHOXKEHHsT OpraHM3MOB, HAcJEJICTBEHHAas M3MEHYMBOCTb, Ooppba 3a
CYLLECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernyeckoil teopuu 3pomtonuu (CTD). HeittpanbHas Teopus
sBomtor. CoBpeMeHHas HBOJIOLMOHHAs OMOJOrus. 3HaYeHHE BOIOLMOHHOMN

TEOpHUHU B (1)OpMI/IpOBaHI/II/I CCTeCTBCHHO'Hay‘lHOﬁ KapTUHBI MHUpa

[lonmynsauus kak aJeMeHTapHas eIuHuLa 5BOMOLMUA. COBpEMEHHBIE METOJbI
OLIEHKH TeHETUYECKOro pa3sHooOpa3ust M CTPYKTypbl nomynsuuid. V3meHenue
reHooHAa MOMYJISUN KakK 3JIEMEHTAapHOE 3BOJIIOIMOHHOE SIBICHHME. 3aKOH
reHeTnyeckoro pasHosecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOPHl  (IBMKYIIME CHJIBI) 3BOJIOLNUH. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /[lpeiip reHoB — ciyuaiiHble
HEHANpaBJIEHHbIE HM3MEHEHUS 4YacTOT ajuleedl B momymauusx. OQgexT
OCHOBATEJIS. Murpanumu. N3onsauus MOMYJISLIAN: reorpaduyeckas
(mpocTpaHCcTBeHHAs ), OMoIoruYecKas (pPenpoayKTUBHAS).

EctectBennbiii  orOOp — HampaBisoomuid  ¢akrtop sBomouuu.  Dopmbl
€CTECTBEHHOI0  0TOOpa:  JBIKYIIMK, CTAOMIM3UPYIOIIMN, pa3pbIBAIOLIUI
(mm3pynTuBHbIN). [TonoBoit oTOOP.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLUH.
Bo3HukHOBeHHE  mpUCIIOCOONIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uauoananTtanuu. [IpuMepsr npucrnocobnaeHuit y opranu3mMoB. OTHOCHTEITEHOCTh
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum U  CTpyKTypa. BumooOpazoBaHme Kak pe3ynbTaT
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6.3

MUKpodBoJtonu. M3omsamus — xirodeBoit (akrop BumooOpazoBanus. Ilytu u
CTIIOCOOBI BHUI000pa30BaHUS: AIJIOTIATPUYECKOE (reorpaduueckoe),
CHUMITaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (NOJHUILIOWIU3AIIHS,
ruOpuau3ays). JMTenbHOCTh YBOTIOIIMOHHBIX TIPOIIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIIOTUYECKOTO pa3HO00Opa3usl.

Ponp sBOMIOLIMOHHON OMONOTMM B Pa3paboTKe HAYYHBIX METOJOB COXpaHEHUs
O0unopazHo0Opasusi. MHKpPOIBOIIIONHUS U KOJBOJIIOLHUS TApa3UTOB U UX XO3SCB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI

C HeH

Mertoabl n3ydyeHus: MakposBorouuu. IlaneoHTomornueckue MeToJbl M3y4YeHHUs
sBomtorun. [lepexomnbie GopMbI U PUIOTEHETUYECKHE PSIBI OPTAHU3MOB.
Bbuoreorpadudeckue meronsl uzydeHus sBoitoiun. CpaBHeHUE (IOPHI U QayHbI
MaTEepUKOB U OCTpoBOB. buoreorpapuueckue odnactu 3emnu. Buasl-sHueMuxu u
PEITUKTHIL.

OMOpPHUONIOrMYECKUE M CPaBHUTEIbHO-MOP(OJIOTUYECKUE METO/Abl H3yuUeHUs
9BOJIOLMH. ['eHeTMuyeckne MeXaHU3Mbl SBOJIIOLMM OHTOreHe3a M IOSABJICHHUS
HBOJIIOLMOHHBIX  HOBLIECTB. ['OMOJOrMYHBIE W  AHAJOTUYHBIE  OPIaHBbI.
PynumeHntapHple  opraHbl W aTaBU3MBL.  MOJEKYJISIpHO-T€HETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCcKHe  METOJbl  W3YYECHHUS  DBOJIOIHH.
I'omosnoruunsle reHsl. COBpeMEHHbIE METOABI MOCTPOEHUS (PUIOTeHETHUECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[{ U 3BOJIIOIMSI TEHOMOB.

O6mme 3akoHOMepHOCTH (TIpaBmiIa) HBOMIONKUA. HeoOpaTHMOCTh 3BOJIIOIUH.

A,I[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOIIUH

6.4

Hayunble rumoTespl MNpPOMCXOXKIACHUS KU3HM Ha 3emiie. AOHOreHes u
na”crnepmus. JloHayyHble IPEICTaBICHUS O 3apOKIACHUN KU3HH (KPEallHOHU3M).
I'unore3a MOCTOSHHOTO CaMO3apOXKIAEHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnammanuanu, JI. TIlactepa. IIpoucxoxneHue KU3HU U
acTpOoOHMOJIOTHSI.

OcHoBHBIE 3Tanbl HeopraHuyeckoi spomouuu. [lmanerapnas (reonoruyeckas)
HBOJIIOIMUS. XUMHUECKas JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYECKUX
BemectB u3 Heopranmueckux. Omeir C. Mumtepa u I'. KOpu. ObpazoBanue
nonumepoB U3 MoHoMepoB. KoanepatHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneiiHa, reHeruueckas rumnoreza I'. Mémrepa.
Pu6osumer (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE IPOTOKJIETKH.

Ucropus 3emnu u metonnl €€ n3ydeHus. VMckomaemble OpraHU4eCcKHE OCTATKH.
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I'eoxpononorus U e€ Meroabl. OTHOCUTENbHAS M AOCOJIOTHAS TEOXPOHOJIOTHS.
['eoxpoHOnIOrnYecKas mKajaa: 30Hbl, 3Pbl, IEPUOJIBI, JTIOXU.

HavanpHbie sTansl opranuyeckoil somoonuu. IlosBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBOJIIOLUS Merabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKHN KaK aHaJIoT MEPBBIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoTsl 1 3yKapHOTHI.

IIpoucxoxaenne 3ykapuor (CUMOHOreHe3). OBOIIOLMOHHOE IPOUCXOXKICHHE
BUpYycOB. lIponcxokieHue MHOIOKJIETOYHBIX OpraHu3MoOB. Bo3HHMKHOBeHHe
OCHOBHBIX I'PYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl JBONIONMU BBICIIMX pacTeHui. OCHOBHBIE apoMOp(O3bI
pactenuil. Bbixon pacrenunii Ha cyumry. [losiBneHue CHopoBbIX pacTeHUN U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxkneHue LIBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl HSBOJNIONHMU JKABOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
Ttunos. [lepBeie XoproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS IIO3BOHOYHBIX.
[Tpoucxoxnenne ampuOuii u pentwmid. [IporcxokIeHne MICKOMUTAONINX H
ntul. [lpunnun xmodyeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMU U
IT03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie IO ApaM M NEpUOAaM: apXeH, POTEepO30H, MAIE030H,
Me3030H, KalHOo30M. OOmas XxapakTepuCTHKa KiIMMaTa W Te0JOrH4ecKHX
npouieccoB. [losiBIeHNE U paclBET XapaKTEpHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro yCJIOBMsI U BIIMSIHUE Ha Ta30BbIi cocTaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — DJKOJOTMYECKHE KpHU3UCHl mpomioro. [Ipuumssl n
CIIEJICTBUSI MacCOBBIX BbIMHpaHUN. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

6.5

Paznenst w 3agaum anTpomosiornd. Metonbl aHTpomnonorur. CTaHOBIEHUE
MIPEJICTAaBICHHUI O TPOUCXOXKICHUH UernoBeka. CoBpeMeHHbIE HAyYHbIE TEOPUH.
CxolIcTBO 4eJoBEeKa C KUBOTHBIMH. CHCTEMAaTHUYECKOE TMOJOKEHUE YeTOBEKa.
CBuJIeTEIBCTBA  CXOJICTBA  4YEJIOBEKA C  JKHBOTHBIMH:  CPaBHHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOTIOTUYECKHE, ($U3HOTTIOTO-OMOXUMUYECKHE,
noBeieHueckue. OTINYMs YeIoBeKa OT )KUBOTHBIX. [IpsIMOX0XAeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOMN
CUCTEMBI.

JBrokymme cuibl ((pakTopbl) aHTPOIOTeHe3a: OWOJOTHYECKHE, COIHAIbHBIC.
CooTHolleHrne ONOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaluM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NPEAKH JIIOJIEH.
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UYenoBek  yMmenbll, IMepBble  H3TOTOBJICHUSA opyAud  Tpyxa. UYenosek
MPSMOXOJISAIINN M TIepBBIM BBIXOA IJonel 3a mpeaensl Adpuxu. Yemosek
reienpoepreckuii — o0 NpeoK HeaHIepPTaNbCKOro 4YelOoBeKa M 4YelOBeKa
pazyMHoro. YenoBek HeaHAEPTaIbCKHI KakK BHUJ JIFOAECH XOJOJHOTO KIMMAarta.
UYenoBek pa3yMHbId COBPEMEHHOIO THIIA, JIEHHUCOBCKUN 4YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 32 IpeaenamMu A(QpHKH.

DBONIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBII OTOOp B MOMYJSALUAX
yenoBeka. MyTalMOHHBINA mpouecc U nonuMopdusM. I[lomymsiiioHHbIE BOJHBI,
npetid reHoB, Murpanus U «3pPEeKT OCHOBATEINST» B MOIMYJISIIUAX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilonstue o pace. bonbmume pacel:  eBporeougHas
(eBpaswmiickasi), aBcTpaJlo-HETpouJHas  (9KBaTOpHAJIbHAsA),  MOHTOJIOUJHAS
(asmaTcko-aMepuKaHCKasi). Bpemst ¥ myTu pacceneHus 4elnoBeKa I10 IUIaHETe.
EnuncTtBo  yenoBeueckux pac. HayynHas  HeECOCTOSTENBHOCTH — pacU3Ma.
[IpucnocoOaeHHOCTh YellOBEeKa K Pa3HbIM YCIOBHUSM OKPYIKAIOUIEH Cpesbl.
Bnusnue reorpadguueckoit cpeapl U npeiida TeHOB Ha MOPQOIOTHUIO U

(bU3MONOTHIO YeTOBEeKa

OKOCUCTEMEI U MMpUCynmure MM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUY C IPYTUMH HayKaMHu.
Meroast skonoruu. llosmeBbie HaOMOACHUS. OKCIEPUMEHTHI B HKOJOTHU:
npuUpoJHble U JabopaTopHble. MoAeTUpoBaHHE B HKOJOTUU. MOHHUTOPUHT

OKpY KaroIlel Cpe/bl: TOKAIbHBIN, pErMOHAIBHBIN U TTI00aTbHBIN

Okonorndyeckue (GaxkTopbl U 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanums
9KOJIOTHYECKUX  (PAKTOpOB: albumoTHyeckue, OMOTHYECKHE, aAHTPOIOTrEHHbIE.
OO0mue 3aKOHOMEPHOCTH JEHCTBHS dKoJIoTHYecKuX ¢akropoB. Ilpasumio
munumyma (K. Ilnpenrens, 0. JIuOux). TonepantHOCTh. DBpUOMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkoyiornyeckuil gaxrtop. [eiicTBue pa3HbIx
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHUE TPYIIIbI
pacTeHM M JKMBOTHBIX IO OTHOLIEHMIO K cBeTy. CHUrHajbHas poOJib CBETA.
doTonepuoausM.

Temnepatypa kak skojormyeckuil dakrop. JlelictBue Temmeparypbl Ha
opranu3msl. [IoMKHIIOTEpMHBIE 1 TOMOWOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skojorndeckuit ¢axrtop. IIpucnocobmenus pacteHMH K
noJyiepaHuto BogHoro Oanmanca. Knaccudukaius pacTeHUil MO OTHOLIEHUIO K

BOJE. HpI/ICl'IOCO6J'IeHI/I$I KMBOTHBIX K UBMCHCHWIO BOJJHOT'O pEXKHUMaA.
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7.3

Cpensl oOuTaHUs OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3JyIIHAs, IIOYBEHHAs,
rIyOMHHAs — TMOAMOYBEHHAs, BHYTPHOPTaHW3MEHHAs. (DU3NKO-XUMHYECKHE
OCOOCHHOCTH Cpell oOuTaHus OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpEIax.

buonorudeckue putmbl. BHenHue 1 BHYTpeHHHE PUTMBL. CyTOYHBIC U TOJUYHBIE
putMbL. [IpHCIIOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUN
AKU3HU.

Kusnennsie ¢opmbl opranu3moB. [loHsaTtue o >xu3HeHHON dopme. JKu3HeHHbIE
(OpMBI pacTeHUil: JepeBbs, KYCTapHHUKH, KYyCTaPHHYKH, MHOTOJICTHHUE TpPAaBBHI,
OJTHOJIeTHUE TpaBbl. JXU3HEHHBIC (DOPMBI JKUBOTHBIX: TUAPOOUOHTHI, TCOOHOHTHI,
a’poOuoHTHL. OCOOEHHOCTHU CTPOCHHS U 00pa3a KU3HU.

buotnueckue ¢akrtopbl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHUIMHAYECTBO, CUMOMO3 U ero ¢opmel. [lapa3utusm, kKoomepamusi, MyTyallu3M,
KOMMEHCAIU3M (KBapTUPaAHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3auMoOJeiicTBus  (Tomuueckue, (opuueckue, (¢dabpuyeckue). 3HAUCHUE
OMOTHYECKMX B3aUMOJICHCTBUN Ui CYIIECTBOBAHUS OPraHU3MOB B Cpele

obutanus. [I[pHHINIT KOHKYPEHTHOTO UCKITIOUSHHS

DKOJIOTHUECKUE XapaKTePUCTUKU TomyJisiuuu. [lomymsinus kak Ouojorudeckas
cuctemMa. Posib HEOTHOPOAHOCTH Cpenbl, PU3MUECKUX OaphbepOB U OCOOCHHOCTEH
OHMOJOTHH BUJIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHOH CTPYKTYpPBHI MOMYJISIIUNA.
OcCHOBHBIE TOKa3aTenu MNOMYJSLHUU: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs H
MOJIOBasi  CTPYKTypa, pPOXKAAEMOCTb, TMPUPOCT, TEMII pPOCTa, CMEPTHOCTH,
MUTpaIusi.

DKkoyioruueckasi CTpykTypa mnonyisauuu. OIeHKa YUCIEHHOCTH MOIYJISIIUH.
JlunaMuka nomyJisiuMyd U €€ peryiisauus. buoTudeckuil moTeHuuan MOIMysSIuu.
MopenupoBanvue JAWHAMUKA —TomyJssnud. KpuBble pocTa  YHUCIEHHOCTH
nonyysiiui. KpuBbie BbIKUBaHUS. Perynsiiuss 4uCI€HHOCTH TOMYJISIUNA: POJIb
(akToOpoB, 3aBUCANIMX M HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIIOTUYECKUE
crpateruu BujoB (I- u K-ctpaterun).

[Tonstne 006 »SKoMorMYeckor Hume BUAa. Mectoobutanue. MHoromepHas
MoJenb 3Kkojorndeckod Humm k.M. XarunmHcona. Pazmepsl 3KOIOTHYECKOH
Huiuu. [ToTennuanbHas 1 peaaTu30BaHHAS] HUIIIN.

Bua kak cucrema nomynsiui. Apeanbl BHUJIOB. Buasl M HMX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIPALMHA  YKUBOTHBIX.

buonornueckne nHBa3UN YY>XXECPOAHBIX BUI0B

7.4

CoobOmectBa opranu3moB. buomneHo3 u ero crpykrypa. CBsizu Mexmy

opraHu3mMamMu B OHOIlEHO3e. OJKOCHCTeMa Kak OTkpbiTas cucrema (A.J[x.
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Tencnu). OyHKIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHUCTEME: MPOAYLIECHTHI,
KOHCYMEHTHI, peaylneHThl. Tpodudeckue ypoBHU. Tpodudeckue Henu U CETH.
Abuotnyeckue 650ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BEILIECTB U [TOTOK YHEPIUU B SKOCUCTEME.

OcHOBHBIE TTOKa3aTeJIM 3KOCUCTEMBI. buomacca v mpoayKuus. DKOJOTUYECKUE
MIUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBieHnnbsie 3aKkoHOMEpHBIE CMEHBI COOOIIECTB — cyKueccud. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM M HUX IPUYMHBL. AHTPOIIOT€HHBbIE BO3ICHCTBUS Ha
cykueccuu. Knmmmakcnoe coobmectBo. bruopasnoobpasue u moiHora KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOT€HHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArpoueHos. Paznnuns Mexly aHTpONIOT€HHBIMU U TPUPOIHBIMU SKOCUCTEMAMU.
Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opockas diopa u
¢dayna. CuHaHTpONU3aUs TOPOACKON (payHbl. bronornueckoe u X03sIiCTBEHHOE
3HAYEHUE arpod’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEHCTBHI OPraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEeprun 1 BEWIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHU3MOB, TOMYJSIUA W OSKOCHUCTEM B VYCIOBHSIX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3ICUCTBUN

7.5

buocdepa — oOwmennanerapHas oOojsouka 3eMid, TI€ CYLIECTBYeT WM
cyliecTBoBasia *Hu3Hb. YueHue B.J. Bepnaackoro o Ouocdepe. Ob6nactu
6uocgepsl u e€ cocras. XKupoe BemecTBo Onocdeps! U ero PyHKINH.
3aKOHOMEPHOCTH cyllecTBoBaHUs Ounochepsl. OcobeHHOCTH Ouochepsl Kak
rno0anbHOM  ’KocucTeMbl.  J[mHamMuyeckoe — paBHOBecue B Oumocdepe.
KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE IMKJIbBI (yriepoja, a3oTa).
PurmudHOCTS siBIIeHMI B Onocdepe.

3oHanbHOCTh Onocdepsl. [lonstre o 6mome. OCHOBHBIE OMOMBI CYIIN: TYHIpA,
XBOWHBIE Jleca, CMEIIaHHbIE W IIHPOKOJMCTBEHHbIE Jeca, CTENH, CaBaHHBI,
MYCTBIHH, TPONMHMYECKHE Jieca, BBICOKOTOphbs. KimMMar, pacTHTENbHBIN U
KUBOTHBIA MHp OHOMOB CYIIIH.

Crpykrypa u (QyHKIHS KUBBIX CHCTEM, OIEHKAa MX PECypCHOTO TOTEHIHMAaIa U

ouochepHbIx QyHKIHIHA

7.6

DKOJIOTHYECKUE KPU3KCH U WX MpHYMUHBL. Bo3nelicTBre uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IYIIHON cpelbl. OXpaHa BO3qyXa. 3arpsA3HEHHE BOJHOW CPEJBL.
OxpaHa BoaHBIX pecypcoB. Paspymienne mouBbl. OXxpaHa MOYBEHHBIX PECYpCOB.
N3menenne kinmara.

AHTpPOIIOT€HHOE BO3JEMCTBUE HA PACTUTENIBHBIM W KUBOTHBIM mup. OxpanHa
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PaCTUTENBHOTO M KUBOTHOTO MHUpPa. OCHOBHBIC NMPUHLHUIBI OXPAHBI TPUPOIBI.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
Borannueckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO PpA3BUTHUS YEJIOBEUECTBA U MPHUPOJBIL.
PannonanpHOoe  IpUpPOIONOJIB30BAHUE U COXpPAaHEHHE  OMOJIOIMYECKOIO

pa3zHooOpa3ust 3eMiaun
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorus. buonorudeckue cucremsl u nporeccsr; 10 kimacc. yrayOaeHHoe

oOyuenne TepemoB A.B., Ilerpocosa P.A. O611ecTBO ¢ OrpaHUYEHHON

oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
1. C. B. Cymaroxun A. C. EpmakoBa

buonorus. [loypounsie pa3padoTku

10—11 xnaccel. YueOHoe nocobue

JU1s 0011100 pa30BaTEIbHBIX OpPTraHU3aIIHMA

2. Tepemos, IlerpocoBa: buosiorus. 10-11 knaccel. buogorndeckuit cucTeMbl U

npotuecchl. Yri. ypoBeHb. MeTtoauueckoe nocooue. I'OC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
[Topran POII

HOC Mos mikona
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[Ipunoxenue 1

Cucrema oueHMBAHUSA J0CTHKeHNH o0y4yaromuxcs mo o6uosorum B 10-11 kiaccax

1. Cuctema OIEHMBAHUS JOCTHKEHUN 00yUaromuXcs Mo OMOJIOrMH OCHOBaHA Ha
IMo102keHNH 0 HOPMAX OLIEHUBAHUS 10 YUeOHBIM NpeIMeTaM B MyHUIIUITAIbHOM
010/ DKETHOM 00111e00pa30BaTEILHOM YUPESKICHUH CpeaHel 001e00pa3oBaTeIbHON IIIKOJIE
Neo 3 r. Tarapcka

2.Ilox orieHKOM AOCTHIKEHUH 00YyYaroIerocs IOHUMAETCs ONpeIesieHue U
BBIPKCHHE B YCIOBHBIX 3HaKax — 0ajuiax, a TAKKE B OLICHOUHBIX CYKICHUIX YUUTEIIS
CTETIeHH COOTBETCTBUS 3HAHUH, YMEHUHN 1 HaBBIKOB 00YUaIOIIErocsi TPeOOBAHUSIM K YPOBHIO
MOATOTOBKHU IIKOJBHUKOB, ycTaHoBIeHHBIX OOII COO.

3.1lenbo OLIeHWBAHUS JOCTHKEHUI 00YYaIOIINXCS SIBISETCS ONPEeNICHUE CTETIeHU
noArotoBku odyvaromuxcsi, ocBoeHus uMu OOIT COO u rOTOBHOCTH K MPOJIOKEHUIO
o0ydeHusl.

4.0nenka BeIpaxaeTcs B popme oTMeTOK (0aioB) UJIH CIIOBECHOTO (OIIEHOYHOTO)
CYXKICHHSI YIUTEIIS.

5.0ueHnBaHue JOCTHKEHUH 00yYarONIMXCS AETUTCS HA: TEKYIee OLCHUBAaHHUE U
IIPOMEXKYTOUYHOE OLIEHUBAHUE (YETBEPTHOE, [1OJIYyTOJ0BOE, I'0JI0BOE).

5.1. Texyiiee oneHMBaHUE MPOBOAUTCS B PAMKAX TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH
obydatomuxcst Ha ypokax B 10-11-x kiraccax mo xumuu OOIT COO B TeueHue Bcero
y4eOHOro roja.

5.1.1. ®opmamu TEKyIIETO OLEHUBAHUS SIBJISIFOTCS:

— IMCBbMEHHAas: MMCbMEHHBIN OTBET y4alllerocs Ha OJIMH WIM HECKOJIBKO BOIIPOCOB
(3amanuit). K mucbMeHHON MTPOBEPKE OTHOCATCS: IOMAITHUE, TIPOBEPOUHEIE,
nabopaTopHbIE, MPAKTUYECKHE, KOHTPOJIbHEIE, TBOPUECKUE PAOOTHI;

— yCTHas: yCTHBIA OTBET Ha OJIMH WUJIM HECKOJIBKO BOTPOCOB B (hOpME pacckasa,
Oecenpl, cobeceI0oBaHUs, 3a4€Ta WU UHOU (opMme;

— KOMOWHHPOBAHHAL: MPEAINOJAraeT CoueTaHue MUCbMEHHBIX U YCTHBIX (hopM
IIPOBEPOK B PA3IMYHOM COOTHOIICHHH.

5.1.2. ®opmbl, NOPSIIOK U NEPUOAUYHOCTD IPOBEJEHUS TEKYIIETO OLIEHUBAHUS
onpenenstorcs OOII COO m nokanbHBIMM HOPMAaTUBHBIMU akTamu IIKombI.

5.1.3. Teky1iee orieHUBAaHUE BBIPAKAETCS B BUJE OTMETOK IO MATHOATUIBHOM
CUCTEME: 5 — OTJIIMYHOY», 4 — «XOPOILIO», 3 — «YIOBJICTBOPUTEIBHO», 2 —
«HEYJIOBJIETBOPUTEILHO.

[Ipu naTnbanIbHON cUCcTEME OIICHUBAHUS Ha BCeX YPOBHIX 00yuenus B [1Ikone
MIPUMEHSIIOTCS CIIEAYIONUe O0IIeTUIaKTHIECKIE KPUTEPHHU:

OtMmeTKa «5 (OTJIIMYHO)» CTaBUTCS B CIIydae:
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— 3HaHUS, IOHUMaHUS, IITYOMHBI yCBOEHUS 00y4YaroIUMCs BCETO 00beMa
00pa3oBaTesbHON MPOTrpaMMBbl, pEATM30BaHHOMN 32 OIIEHUBAEMbIN IEPHO/I;

— YMCHUS BBIJICIATH TJIABHBIC MTOJIOKEHHS B U3YYEHHOM MaTepHale, Ha
OCHOBaHUU (PaKTOB M MPUMEPOB 0000IIaTh, IEIAaTh BEIBOJIbI, YCTAHABINBATh
MEXITPEIMETHBIC U BHYTPUIIPESIMETHBIC CBS3H;

— OTCYTCTBHUA OIIMOOK U HEAOYCTOB IIPpHU BOCIIPOU3BCACHNUN U3YUYCHHOI'O
Mart€pualia, Ipu YCTHBEIX OTBETAX, YCTPaAaHCHUA OTACIbHBIX HETOYHOCTEM ¢
MMOMOIIBIO JOITOJHUTCIIBHBIX BOIIPOCOB II€aarora,

—  COOJIIOICHUSI KYJIbTYPbI MUCBMEHHOM U YCTHOU pedu, MpaBuil 0hopMIIeHHs
MUCHbMEHHBIX PadoT.

OtmeTka «4 (XOpoI1I0)» CTaBUTCA B CIyYae:

— 3HaHUA BCECro U3y4YCHHOT'O MaTepualia;

— YMCHUA BBIACIIATH I''TAaBHBIC ITOJIOKCHUSA B U3YUCHHOM MaTCpUalic, Ha OCHOBAaHHUUN
(l)aKTOB " IIPpUMECPOB O606H.[&Tb, ACJIaTh BBIBOAbI, YCTAHABIIMBATH MCKIIPEAMCETHBIC
W BHYTPUIIPEAMCTHBIC CBA3H, IPUMCHATH ITOJTYUYCHHBIC 3HAHWA HA ITPAKTUKC,

— HaJUYUS HE3HAUUTEIBbHBIX (HErpyOBIX) OIMOOK PU BOCTIPOU3BEACHUH U3YYEHHOTO
MarepHania;

— coOJI0/IeHHs OCHOBHBIX MTPABMJI KyJIbTYPhl TUCBMEHHON M YCTHOM peyu, MpaBUl
oopMIIeHUs MUCbMEHHBIX PaldOT.

OtMmetka «3 (yIOBJIETBOPUTEIHHO)» CTABUTCS B ClIydae:

— 3HaHUA U YCBOCHH MaTCpHadlla HA YPOBHC MUHUMAJIbHBIX Tpe60BaHPII>i nporpaMmhl,
3aTPYAHCHUA ITPHU CaMOCTOATCIIBHOM BOCIIPOMU3BCICHUH, HGO6XO}II/IMOCTI/I
HE3HAUYUTEIIbHOM IMMOMOIIHN YUUTCIIA,

— yMeHus paboTaTh Ha ypOBHE BOCIIPOU3BEAEHHUS, 3aTPYJHEHU IPU OTBETaX Ha
BHUJIOU3MEHEHHBIE BOIIPOCHI;

— Hannuus 1-2 rpyObIX omMO0K, HECKOJIBKUX HETPYOBIX MPU BOCIIPOU3BEACHUN
U3Y4EHHOI'O MaTepuia;

— HE3HAYMTEJIHHOTO HECOOII0IEHHSI OCHOBHBIX MTPABHJII KYJIBTYPhl TUCbMEHHOH U
YCTHOM peuu, npaBui 0opMIIeHHS MUCbMEHHBIX PaloT.

OtmeTka «2 (HeyI0BIETBOPUTENILHO)» CTABUTCS B CIIydae:

— 3HaHUA ¥ YCBOEHUS y4eOHOIro MarepHasa Ha YpOBHE HH)KE MUHUMAIIbHBIX
TpeOOBaHUIl MPOrpamMMBbl;

— OTCYTCTBUA YMCHUMA pa6OTaTB Ha YPOBHC BOCIIPOU3BCACHUS, 3aTPYAHCHU ITPU
OTBCTAaX Ha CTAHAAPTHBIC BOITPOCHI;

— HaJMYMs HECKOJIBKUX IPyObIX OIIMOOK, OOJBIIOro YKcia HerpyObIX MpH
BOCIIPOM3BEICHUN H3YYEHHOTO MaTepHana,;

— 3HA4YUTCIBHOI'O HGCOGHIOI[CHI/ISI OCHOBHBIX ITPABUJI KYJIbTYPbI MMUCbMEHHOH U
YCTHOU peuH,

— mpaBui 0hOpMIICHHUSI TUCbMEHHBIX PadoT.
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5.1.4. PexomeH1yemast HaKOIIJISIEMOCTh OTMETOK TEKYILErO OLIEHUBAHMSI 110
peaMeTaM — He MEHee TPeX TEKYIIMX OTMETOK 3a YeTBEPTh.

5.1.5. [IpomexxyTouHOE OIIEHUBAHKE MPOU3BOIUTCS MO pe3yJIbTaTaM M0 OKOHYAHHUH
y4eOHBIX IEPUOIOB — MOIYTOAMS, FO/A.

5.2.1. 10-11-x kyaccax OIEHUBAHUE MPOU3BOAUTCS TIO TTOTYTOAHSIM.

5.2.2. Bce momyroioBbie, TOAOBEIE OTMETKH JIOJKHBI ObITh BRICTABJICHEI HE MTO3THEE
HOCJIEIHErO OHS 3aHATHIH.

5.2.3. IloxyrooBble OTMETKH PACCUUTBHIBAIOTCS KaK CpeHEapu(PMETHUECKOE
3HaYEHUE OTMETOK 110 yUeOHOMY NpeaAMeTy . B criopHbIX ciayyasx 6epyTcsi BO BHUMaHUeE
pe3yJIbTaThl KOHTPOJIBHBIX PaloT.

5.2.4.. T'oi0BbIE OTMETKH BBICTABIISIFOTCS IIyTEM HAXO0KJEHHUS CPEIHETO
apu(pMETHYECKOro 3HaYEeHUs IMOJIyTO0OBBIX OTMETOK. B criopHbIX citydasix GepyTces BO
BHHUMaHUE Pe3yJIbTaTbl KOHTPOJIbHBIX Pa0OT.

6. Kputepuu onieHNBaHUA 10 OMOJIOTUH
6.1. Onenka yCTHBIX OTBETOB

6.1.1. OTmeTKa «5» cTaBUTCA, €CIIM 00yJaroLHifcs:

— IOJIHO paCKpbLI COACPKaHNEC MaTCpUalla B o0beMe nporpamMmsl 1 y‘le6HI/IKa;

— HYCTKO U IMPAaBHUJIBHO JaJ OMPECACIICHUA U PaCKPbLI COACPKAHNC HOHSITI/II\/JI, BCpHO
HCIIOJIb30BAJIl HAYYHBIC TCPMHUHBI;

— I A0Ka3aTeJIbCTBA UCIIOJIB30BaJl pa3JINYHbIC YMCHUA, BBIBOABI U3 H&6J’IIO)ICHPII>1 u
OIIBITOB,

—  JJaJI CaMOCTOSITENbHBIN OTBET.

6.1.2. OT™meTKka «4» CTaBUTCS, €CIM 00yYarOIIHIACS:

— PACKpbUI COACPIKAHUC MATCpHUaja, MpaBUJIbHO JaJI OMPCACIICHUC TIOHATUSA U
HCIIOJIB30BAJl HAYUYHBIC TCPMHHBI;

— JIONYCTHJI He3HAYHMTEIIbHBIC HAPYIIECHHSI TOCIET0BATCIbHOCTH U3JIOKCHHUS,
He60HBIHI/Ie HETOYHOCTHU HpI/I HCIIOJIB30BaHUHU HaquI)IX TepMI/IHOB HWJIX B BBIBOJAAaX U
00001IeHHAX U3 HAOJIIOACHUN U OIBITOB.

6.1.3. OTMeTKa «3» CTaBUTCSA, €CITH O0yJarOIIHIAC:

— YCBOWJI OCHOBHOE COJIepKaHHEe Y4eOHOTO MaTepHralia, HO U3JIOKHUII €T0
(dparMeHTapHO, HE BCET/1a IIOCIIEJ0BATENBHO;

— JIaJT HEYETKHE OTPEACIICHUsI TIOHSTHSI, HE UCIIOIh30Bajl BHIBOIBI M 0000IIIEHUS 13
HaOIIO/IEHUH ¥ ONBITOB, IOMYCTHI OIIMOKY MIPH UX H3JI0KCHHH,
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— JIOIyCTUJI OIIMOKH U HETOYHOCTH B UCIOJIb30BaHUU HAYYHOW TEPMUHOJIOTHUH,
ONPEACIICHUY TOHATUH.

6.1.4. OT™MeTKa «2» CTaBUTCA, €CIH 00YyJaIOLTHIAC:

— HEC paCKpbLI OCHOBHOI'O COACPIKAHUA yqe6H0ro Martcpuraia,
— HC IaJl OTBCTOB HA BCIIOMOI'aTCJIbHBIC BOIIPOCHI YUHUTCIIA,

— J0omycTuj rpyObie OIMOKY B ONpeAeSICHUH MOHATUH, IPH UCTIOIb30BaHUH
TEPMUHOJIOTHH.

6.2. O1ieHKa MPaKTUYECKUX YMEHHIH 00yUJaroMInXCs
6.2.1. OueHka yMeHU# CTaBUTh ONBITHI

6.2.1.1. OT™MeTKa «5» CTaBUTCS, €CIIH:

— IPaBUJIbHO OIIPCACIJICHA ICJIb OIIbITA,

—  CaMOCTOSTENBHO H MOCJIEIOBATEIBHO MPOBECHBI MTOA00p 000PYAOBaHUS U
00BEKTOB, a TaKKe padoTa 1Mo 3aKJIAJIKEe OIbITA,

— HAY4HO, 'PaMOTHO, JIOTUYHO OIMHMCAHbI Ha6J'IIOI[eHI/I$I u C(I)OpMy.]'H/IpOBaHBI BBIBOJbI
M3 OIIbITA.

6.2.1.2. OT™MeTKa «4» CTAaBUTCS, ECIU :

— IMPaBUIIBHO OIIPCACIICHA LICJIb OIIbITA;

— €aMOCTOATENbHO NMPOBeJeHA paboTa 1o noadopy 000pynoBaHUs, OOBEKTOB, IPH
3aKJIaJKe OMbITa TOMyIIeHb! 12 ommoKy;

— TPaMOTHO M JIOTUYHO OINKCAHbl HA0II0IeHUs, CHOPMYINPOBAHBI OCHOBHBIE BBIBO/IBI
U3 OIIbITA;

— B OIIMCaHUH Ha6J'IIO}IeHI/I${ J0IMyHICHbBI HETOYHOCTHU, BBIBOIbI HCIIOJIHBIC.

6.2.1.3. OT™MeTKa «3» CTaBUTCS, €CIIH:

— TIPaBUJIIBLHO OTPEENICHA 1IeJTb OMBITA, TOAOOP 000pPYAOBaHUS U OOBEKTOB, a TAKKE
paboTHI MO 3aKJIaIKE OMBITA TPOBEJCHBI C TOMOIIBIO YUUTEIIS;

— JOIMyHICHbI HETOYHOCTU N OImuOKHU B 3aKJIaJKE OIIbITa, OIIMCAaHUHN H&6JIIO}1€HHI>'I,
(bOpMI/IpOBaHI/II/I BBIBOJOB.

6.2.1.4. OT™MeTKa «2» CTaBUTCS, €CIIH:

— He ompeJielieHa CaMOCTOSTENILHO II€JTh OIbITa; HE TIOATOTOBICHO HYKHOE
o0opyI0BaHUE;

— JIONYIIEHBI CYIIECTBEHHBIEC OMNOKU MPH 3aKIa/IKe OMbITA U €r0 0OPMIICHHUH.

6.3. OnieHka yMeHUH POBOAUTH HAOIIOICHUS
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6.3.1. OT™MeTKa «5» CTaBUTCA, €CIIU:

— IPpaBUIIBHO I10 3aJIaHUIO IIPOBCIACHO Ha6J'IIOI[CHI/Ie;
— BBIACJICHBI CYIICCTBCHHBIC ITPU3HAKH,

— JIOTMYHO, HAYYHO I'PAaMOTHO O(I)OpMJ'IeHI)I PE3YyJIbTAThI Ha6.]'IIOI[eHI/I$[ X BBIBOJHEI.

6.3.2. OT™MeTKa «4» CTaBHUTCS, €CIIH:

— MPaBUJIBHO MO 33/IaHUIO TIPOBEJIEHO HAOJIIOICHUE, TPU BBIACIICHUH CYIIECTBEHHBIX
MIPU3HAKOB Y Ha0JI01aeMOoro 00bekTa (Ipolecca) Ha3BaHbl BTOPOCTETICHHBIE,

— JomymieHa HeOPEeXKHOCTh B 0()OpPMIICHUH HAOIIOICHUS U BBHIBOJIOB.

6.3.3. OT™MeTKa «3» CTaBUTCS, €CIIN:

— JIOMyIIEHBI HETOYHOCTH, 1—2 OmMOKH B MPOBEICHUU HAOIIOJCHHUS 110 3aJaHUI0
YUUTES;

— IIpM BBIIEJICHUHU CYIIECTBEHHbIX IPU3HAKOB Y HaOIr0/1aeMoro o0bekTa (mporecca)
BBIJICJICHBI JIMIITH HEKOTOPBIE, JOMyIeHb! oMok (1-2) B opopmuernn u
HaOJII0ICHUHU BBIBOJIOB.

6.3.4. OT™MeTKa «2)» CTaBHTCS, €CIIM:

— jomyieHbl omuoku (3—4) B MpoBeIeHNH HAOIIOCHUS 10 3aJaHUI0 YUUTEIIS;

— HeMmpaBUIILHO BBIAENEHBI TPU3HAKK HabI0aeMoro oobekTa (mporiecca),
nonyieHsl omuoku (3—4) B opopmieHUN HAOIIOACHHUI U BBIBOJIOB.
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