MUHUCTEPCTBO NPOCBENIEHUA POCCUICKOM ®EJEPALIUU
MunucrepcTBo oopazoBanus Kemeposckoii o6s1actu _ Ky3oacca
Yunpasienue oopazoBanus aAMuHucTpauuu Tsaxunckoro MO

MBOY «Taxuuckaga COLI Ne 3» Ts:xxkuackoro MP

YTBEPXJIEHA

JIMpeKTOp MIKOJIbI

I'ynsesa T.B.
[Ipuka3z Ne 41 ot 29.08.2025 1.

'ynsaesa T.B

PABOYASI ITIPOTPAMMA
(ID 8951432)

yueOHoro npeamera «buosiorus. Yriy0JeHHbIH YPOBEHb)

utst obyuarormuxcst 10 —11 kmaccon

Tsaxuncknii 2025



MOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeaMmery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpenmera «buosjorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHoil paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHS u3ydenus (10-11
KJIACCHI) SIBISICTCS OJHUM W3 KOMIIOHEHTOB MpeaMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble npeameTb». CormacHo mnojoxenusmM OI'OC COO npoduibHbIe
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
mubdepeHnranuy  00ydeHUsT Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUS U
MIPU3BaHBl OOCCIECYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, CpeHUM TTPOoeCCUOHATIBHBIM U BBICIIUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJUPOBAHUEM
WHTEepeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHMWS, CBSI3aHHOTO C OUOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUE O
Hea M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yriayOnéHHOM
YPOBHE, OnpeesnseT 00s3aTenbHoe (MHBAPUAHTHOE) MIPEAMETHOE COJIEPKaHUE, €T
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHYeT MOCIEA0BATEIbHOCTh H3YUYEHHs YYEOHOro marepuaina ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOEHHOCTEH oOyuaromuxcsi. B mporpamme 1o Ouosioruu
peaau30BaH TPHUHIIMIT MPEEMCTBEHHOCTH C HW3Y4YEHUEM OWOJIOTMH Ha YypOBHE
OCHOBHOTO  of0miero  oOpa3oBaHMsi, Oyarojaps 4YeMy  IPOCMATpPUBAETCS
HalpaBJICHHOCTh HAa  MOCJIEAYyIollee  pa3BUTHE  OMOJIOTMYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KM3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
nporpaMMme 1Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peamumzaruu  TpedoBanuii PI'OC COO k T1UIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUsS U B
GbOpMHpPOBaHUM OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATEIBHOW  JIESITCIIBHOCTH
oOy4Jaronmxcst MO OCBOCHHUIO COJIepKaHUs OHOJOTMYECKOro 0O0pa3oBaHUs Ha
YPOBHE CpeAHero o0uiero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopa3oBaHUs
3aBepmiaeT OMOJIOTMYECKOEe O00pa3oBaHWE B IMKOJE MW OPUEHTUPOBAaH Ha



paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaromIMXCsi O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHMH, SMOPUOJIIOTMH U OUOJIOTMH Pa3BUTHUA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
OuoJIorM4eckoro  oOpa3oBaHuMs B By3aX UM OpTraHU3alUsAX  CPEIHErO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJNy4arOT pasBuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTEIHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJICHUS TPUKIIAHOTO U MOMCKOBOTO
XapakTepa, KOTOPhIE MOKHO HMCIOJIb30BATh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, IMOJYYCHHBIMU OOYUYAIOIIUMUCS TPU HU3YUYCHUHU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o y4deObHoMmy mnpenmery "buomorus" otpaxaet
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA TOAXOAbl K W3YyYEHHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKoro paszHooOpasust miaHeTsl. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OWOJIOTHH, IMOPUOJIOTHH U
OMONOTUN Pa3BUTUSI, TEHETUKU U CEJICKIMU, OMOTEXHOJOTUU U CHUHTETHYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHaromuu, (usznonorun uenmoBeka. B 11 kjacce M3ydarOTCs HSBOJIIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3BaH = 00€CIEUUTh  OCBOCHUE
oOy4JaronMMUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBuUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[s
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuala B COAEPKaHUM MPOTPAMMBbI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHUS
TOW WM WHOW 00yacTu OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YYEHBIX B PEIICHNE BAKHEUIITUX OMOJIOTMYECKUX M SKOJIOTUIECKHAX TTPOOIIEM.



Lenb u3zydenus yueOHnoro mpenmera «buonorus» Ha yriyOnEéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3alMi >KMBBIX CHCTEM pa3HOro paHra © NpuoOpeTeHHue YMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JloctmxeHnne 1enu u3ydeHus ydeOHoro mnpeamera «buonorums» Ha
yriay0aEHHOM YPOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3a]a4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHHME OOy4YaloIMXCd € METOJAMM IIO3HAHMS >KUBOM TMPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIbBHOTO  IPOBEJACHUS  OMOJIOTMYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHMBOJMKOMW; YCTaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karollel NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX  JIFOJIeH; OOOCHOBBIBATH M COOJIOAATH  MEpPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAayYHbIE OTKPBITUS B 0071aCTH OMOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMH €10 MpoOjeMamMHu, METOAO0JOTruei
OHOJOrNYECKOTO UCCJIEI0BAHMSI, POBEACHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHUYECKUX
00BEKTOB U MPOLIECCOB;



BOCIIUTAHNE y 00YYAIONMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBICHUSIM; (POPMUPOBAHKE SKOJIOTHUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, S9KOCUCTEM, Oroc(heprl), COXpaHEHUU COOCTBEHHOTO 3I0POBbS U 3J0OPOBBS
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUM U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON oOpazoBarenbHON TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
WHIUBUTy ATBHBIMIA WHTEpPECaAaMH M TIOTPEOHOCTSIMH PETHOHA.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopa3oanusi, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).

OT6op opraHu3arMoOHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHS OHOJOTUH
OCYIIECTBIISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro CoAepKaHWs W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUN OMOJIOTUN Ha YTITyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIIENOBATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPENCNSeTCS Y4YUTeIIeM Ha OCHOBE HWMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUIA.



COAEPKAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. Kpatkas uctopusi pa3BuTHsS
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHure OMoJIOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [lpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHEe OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apgeii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . . Meunukos, 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

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOICTBa KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHu3alii KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJIETOYHBIN,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiire >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIUU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runoresa. IlonsTre BHIOOPKU M €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «buonormdeckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE I TPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKH. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHe B CTPYKTYpHUPOBAaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonornyeckue mnoiauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue GpyHkunu 6eakoB. IIpuonsi.



VYrneroasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunubl, BOCKH, CTepouabl. buonorudeckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnmpans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKYN U UX Komniekcos. Komnvromeprwiti ouzaun u
opeaHudecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHre XUMHUYECKHX JJEMEHTOB B HEXHWBOM
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoOJIeKyJbl BOJb», «BemectBa B coctaBe opraHu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBOW MOJIEKYIbD», «CTpoeHHE MOJIEKYIT
yrieBonoBy», «CTpoeHre MoJIeKyd JHUnuaoBy, «HyKIeMHOBbIE KHCIOTBHIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopuass  paGora  «McciemoBaHve — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



CrtpoeHue npokapuoTUuecKkoil kieTku. Kiierounasi cTeHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 Hacoca. DHJOIMTO3: MUHOLMTO3, (harormuTo3. Ik3o1uTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), ammapat ['onbIxku, JM30COMBI, UX CTPOCHUE M (QYHKIMH. B3auMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosnu pacturesbHbIX KiIeTOK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPUH,  IJIACTUIBL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpPOILIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIUX PACTCHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomesrxcymounvle Qunamenmeo.
MukpodunameHTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKH.
Axmunosvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukporpyOouku. Kietounbrit
ueHtp. CrpoeHwe U JBUXKEHUE KITYTUKOB U pecHUYeK. MUKpOTpyOOUKHu
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBI. /Jlunamuka s0epHOU 00010uKu 6 Mmumose. AHoepHolil
Mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JeMoHCcCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJeTKW», «CTpoeHHE  pacTUTENbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoiiM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpalleHUe JHEPIUH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep peaKkIuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtaiu3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (DAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIME OaKTepuH, >XKele300aKTepuu, cepoOaKTEepuH, BOJOPOAHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax omomorndeckoro okucieHus. [luknmuyeckue peaknun. OKUCIATETHEHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaouenma npomonos. Cunmes



AT®: paboma npomonnou ATD-cunmaszwl. llpeuMyniecTBa a’poOOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsl: JIxk. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/I3yyeHue  KaTaJIUTUYECKOW  aKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

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

Jlabopatopuass padora «CpaBHeHue mporeccoB (¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBeHHOW wHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiiusi akTUBHOCTH T€HOB Yy MNpoKapuoT. ['mmoresa
ornepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmvl 3KCHpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
npoiieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekieTouHnble (hOPMBI )KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupychbie 3a00seBanus denoBeka, kuBOTHBIX, pactenuid. CIIM, COVID-
19, conmanbHbIEe 1 MEIUITMHCKUE TTPOOIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MMPEMUTOTHYECKUI ) MepUO bl UHTEP(DA3HI.

Martpuunbiii cunres JAHK — pemumkanwmsa. IIpuanuner pervmkanuun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeaoMepaza. XPOMOCOMHBIH Ha0Op KJICTKHM — KapuoTHUIl. JIUMIUIOMIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl muto3a. KaproknHe3 U 1UTOKMHE3. bronorndeckoe 3HadyeHuUe
MHTO3a.

Perynamuss mutoTHdeckoro umkia kieTtku. [Iporpammupyemasi kieTouHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JleMmoHCTpauumn

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3», «CTpoeHue
xpomocom», «Permukarus JTHK.

O06opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaX
KOPEIIIKa JTyKay.

JlaGoparopuass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS W  IKU3HENEATCIHHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APpYyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4AaCTEM MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OcoOeHHOCTH CTpOeHMs, (QYHKIUH U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMYA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. llorymomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutaHue XKMBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX KUBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKHUBOTHBIX. KpoBeHOCHass cucteMa U €€ Oprassl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beinenenue y opranu3MoB. Beigenenue y pacrteHui. Breigenenue y
*KUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranbl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAaHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XMMUUYECKOM 3a1UThl. OUTOHIUBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ peryisiqus 'y Opramm3MoB. Pasgpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaznpaxumocTe M peryisinus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pednexropHas nyra. be3ycinoBHbIe U yCIOBHBIE pe(IIeKCHI.

['yMopasibHasl peryJisiniis M 3HJOKPUHHAS CHUCTEMa YKUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «baktepum», «lIpocreiimme», «Opranbl LBETKOBBIX PACTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIxX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTeOms»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas cUCTEMay, «DHAOKpPHHHAs cucteMa», «CTpOCHHE MBIIIIIbI,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIPBD»,
«Ctpoenue 1utaHapun», «BHyTpeHHee cTpoeHue n0KaeBoro 4epssi», «HepBhas
cuctema pbeio», «HepBHas cucrema arymkw», «HepBHas  cucrtema
npecmbikaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKonUTamux», «HepBHas cucrema uenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIIPENapaThl OTHOKIECTOYHBIX
OpraHW3MOB, MUKPOIpPENapaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HbIX OTACJIOB, BIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE I IEMOHCTPAIMH IOYBEHHOTO M BO3YIIHOTO MMUTAHUS PACTEHUH,
pacIieTuIeHus Kpaxmaiia U OelIKOB Mo IeicTBHEM (EepMEHTOB, 000PYAOBaHHE IS
JIEMOHCTPALIMH OIBITOB N0 U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlabopaTopHasi padora «3yueHne TKaHEel pacTEHUI.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  0ecrnonoro  pa3MHOXKEHUS: TOYKOBAHHUE, CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
meno3a. [losenenune xpomocom B Meno3e. KpoccuHrosep. buonornyeckuii CMbICI
M€Ho03a M IIOJIOBOTO TIporecca. Mewo3 M €ro MeCTO B KM3HEHHOM IUKJIC
OpTaHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »KuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayabHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIIETOCA 3apojbllia (IMOpPHOHAIIbHAS WMHIIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pe3yjibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTaomOpuonaneuelii mepuon. Ilpsimoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHE MPSAMOrO0 M HEMPSIMOTro



Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PETYIISIUN POCTA JKUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHAITEHOTO PA3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHuidl. OIUIOJOTBOPEHUME M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisluy OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOxkeHUe», «Tumbl Oecrnosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capaHum,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIBHBIX PAaCTeHUI, « KM3HEHHBIN LUK
MOPCKOM  KamyCTbD, <«OKWM3HEHHBIM UHMKI MXa», <« KW3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

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

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOMKEHHUSI BBICIINX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopusi craHOBiIEHHS W pPa3BUTUS TEHETUKHM Kak Hayku. Paboter I
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUSL U CUMBOJIbL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHIL.



OCHOBHBIE =~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununyenko, H. B.
Tumodeer-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKoH

eAMHO00pa3us THOPUIOB MEepBOTo nokojeHus. [IpaBuno noMmunupoBanusi. Bropoii
3aKOH MeHaens — 3aKOH paclleIUIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HaKOB MIPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJIEJOBAHUE T€HOB, HAPYILICHHE CLEIUIEHUS MEXIAy TIE€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['eHotu kak uenocTHas cucrema. [IenoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBbI ajienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHSA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaK)Ke (PU3MOJOTMYECKUX TMPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (YHKUHUU.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIMHU B OKOJICHUSIX KJIETOK U OPraHU3MOB.

JdeMmoHcTpanuu

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

Tabmumpt u cxembl: «IlepBeiif 1 BTOpoil 3akoHbl Menaensn», « Tpetuit 3akoH
Menpnens», «AHanusupymollee CKpelmuBaHuey, «HemomHoe noMUHUpOBaHHEY,
«CrenyieHHOEe HAcleOBaHWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,



«Kapuotunn uenoseka», «Kapuotun gpozodpuns», «Kapuotum nTUIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HAcJEIO0BAaHUSA NPU3HAKOB, MOJIENb JJIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass padora  «V3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psin u BapuanmonHas kpupas (B. Moranmncen). CpoiicTBa MoAMUKAIIMOHHON
W3MEHYMBOCTH.

I'enotunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYNBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHAYUMPOBAHHBICE MyTalMd. SaepHble U
HUTOIIa3MaTuYeckrue MyTtanuu. CoMaTUYeCKUEe W MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanud. MyrtareHpl ¥ WX BJIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  INUSEHEMUYECKUX HaKkmopos 6
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. . BaBunos.

Tabmuuber u  cxembl: «Bumbl  u3MeHunBocTH», «MoaudukaroHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MECHYHUBOCTEY, «Meio3,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMoOHHOTO psAla U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yejaoBeka.  Meroapl  M3ydeHMsT T'€HETHKH  YEJOBEKa: I[EHEAJOTrMYECKUi,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YesioBeKa. | eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00yieBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HETHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNs UETTOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKanusi W CEJIEKUHUs. 3apOXKICHUE CEIEKIHU UM JIOMECTHUKALUH.
VYuenne H. WM. BaBunmoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTe€HUil. Pojb CeleKknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wu3MeHuuBoctd H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAY AJIbHBIN. Ortanbl  KOMOMHAIIMOHHOM  cenekuuu.  VcnbeiTanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKH
¢dbeHoTua NOTOMCTBa 1 OTOOP IO reHOTHUITy ¢ momolIbio aHanu3a JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHHE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 17151 momy4yenust ucxomnoro marepuaa Ajisi CEIEeKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzauus. [Ipeogonenue Oecrionus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

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

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKAECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas pabora «/3ydeHrne METOA0B CEJICKIIMN PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUHUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJOTHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYpBHI, MUKpPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOIyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MMOJYYEHNs OPTaHU3MOB M X KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJIEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUSA U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MH)KEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omowmkenepus s pa3paOOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHE COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BAaKIMH C LEJIbI0 OO0ecreueHus: KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuubl n cxemsl: «/cnoap30BaHE MUKPOOPTAaHU3MOB B MPOMBIILIEHHOM
POU3BOACTBEY, «KieTouHas nHxeHepus», «I'eHHass HHXKEHepUs».

JlabopaTtopHnasi padora «l3yueHne 00bEeKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «lloyyeHrne MOJTOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWIIas MNPOU3BOAUTENbHAS CuUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHUN B
omnoJiorun

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBrHa.

JIBroKyLIME CUIIbl HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTnueckor Tteopuu dBotonmu (CTD). HelTpanbhas
Teopusi 3Boitoruu. CoBpeMeHHas JBOJIONHMOHHAS  Ouoyorua. 3HadYeHHE
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. lImansraysen, Ix. Xongeiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
IPUCIIOCOONIEHUI y pacTeHHd M JKMBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «@opmbl 60pbObI
3a cymectBoBaHue», «llopoasl romyoei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHJI 3BOJIIOLUIY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. M3meHeHue
reHo(oH/a TOMYyJSLMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homyssinusx. OQdext
ocHOBaTensd. JIDggexm oOymuiiounoco zoprviuwika. CHudiceHue 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux u  manvlx  nonyrayusx.  Murpauun.  M3omAuus  0OMySsSIUi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBennbiii orbop — HampaBisionmii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIWWA, CTAaOWIM3UPYIOIIUNA,  pa3pbIBAIOIIMMA
(nm3pyntuBHbIf). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yJabTaT  MHKPOIBOIIOILUH.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u cTpykTypa. BumooOpasoBanue Kak pe3yabTar
MUKpo3BOIOIMU. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (monUIIonIU3anus,
rubpuanzans). JIuTeIbHOCT 3BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3aKoHa Xapau—BaiinOepray, «/IBumxyiue
CWJIbl HBOJIIOLIUNY, «DKOJIOTMYECKass M30JSAUUs MOMYJISALUA CeBaHCKOW (popenmy,
«l'eorpaduueckass M3OJAIMUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
JnaypcKoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbasiii Menanu3m», «JKuBble nckonaemsie», «[IoKpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®uznonornueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojsie», «Crnocodsl BugooOpazoBaHusy», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnnouasl pacteHuit», «KamycrHo-peneunbiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydesna NTUI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlabopaTtopnasi padora «BplsBlIeHHEe W3MEHYHBOCTH y OCOOEH OJIHOTO
BUJI.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M UX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUIOB IO MOpP(OIOrHIecCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomoruu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBHl U
dbayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emnn. Bumbl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYeCKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M MOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOr€HETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs sBomtonnu. AfanTuBHas paauainusi. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mromiep, O. ['ekkenb.

Tabmuubl 1 cxembl: «DUIOTeHETUUECKUN PsI JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Pemuktel»y, «HawanbHble cTaguu SMOPHUOHAIBLHOTO PAa3BUTHUSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH 3BOJIFOLIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJS)KH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. JloHayyHble IpencTaBlICHUs O 3apPOKIEHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanwu, JI. [1actepa. [IporcxoxaeHne >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHEIE ATaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckas) SBOJIOINUSA. XHUMHUYECKas dBOJIONUSA. AOHUOTEHHBIM CHUHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oyiapona JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) u rumoresa «mupa PHK» V. TI'mnbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

HUctopuss 3emuin U Meroabl €€ wu3ydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxpoHomoruss u e€ wMeroapl. OTHOcUTENbHass © aOCOIIOTHAsS
reoXpoHOoJorus. I'eoXpoHoIornyecKas ImKana: 30Hbl, 3pbl, IEPUO/IbI, STTOXH.



HauvanbHbie 3Tambl opraHndeckod HBoMONMU. [logBieHHe u 3BOTOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYyCcOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Bpixon pacreHuit Ha cymry. [losiBieHHE CHOpPOBBIX PACTEHUH W
3aBoeBaHue umu cymu. CemeHHble pacTeHUs. lIpomcxokaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKH3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xku3HM Ha 3emie MO 3paM U IepUojaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaiiHO30¥. OOmas xapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieobpa3oBaHue: €ro ycliOBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHUSI — KOJIOTMYECKHE KPU3UCHI mpouuioro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHE TPYIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Peau, JI. Cnannanuanu, JI. I[Tactep, . . Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoouUM», «l'eoxpoHoOrMYecKass  IIKaliay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdossl  pacreHuit», «PuHnopuTh», «OIHOKIETOYHBIE BOIOPOCINY,
«Mmnorokierounbsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIe
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomop¢do3bl KHUBOTHBIX», «lIpocreiimme», «KumednonoaocTHeiey,
«IInockue 4EPBUY, «YNEHUCTOHOTHUEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecsy», «lItnupyy, «Muekonuraromue», «Pa3Butne Xu3HU B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPAY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, TMOJE3HBIX HCKOMAEMBIX, MYJSKH OPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlabopaTtopHasi pa0ora «/I3ydyeHHe M ONHCAHHE HMCKONAEMBIX OCTaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne OCOOCHHOCTEW CTPOCHUSI pPaCTECHU
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHUTENBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeneHueckue. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((pakTophl) aHTpOIOreHe3a: OMOJIOruYecKre, ColluaibHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONHUTEKU — ABYHOTME MPEAKU JroJei. YeloBeK yMelblil, epBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii —  0OmME  MPeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBEeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4elloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUSIX
YyenoBeka. MyTamMoHHBIH Tiporiecc W mosuMopdusM. [lomynsimoHHbIe BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHcKas). BpeMss U myTH paccelieHHs 4YeJIOBeKa IO IUJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOTIOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MBDY, «J[BIKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOIIOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHU YEJIOBEKa», «Packl UeoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPEJAMETOB  MaTepUaIbHOM
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUIECKUMU U  OHOJICHCKUMH CIOKETAMH TPOUCXOXKJICHHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKA, MOJIENb
yepena 4YeloBeKa M 4eperna IIMMIIAH3€, MOJENIb KUCTU 4YeJIOBEKa U KUCTH
IIUMITaH3€e, MOJIEJIN TOpCa MPEIKOB YeI0OBEKa.

JlaGopaTopnasi padora «M3yueHne o0cCOOEHHOCTEH CTPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAOPTraHNU3MEHHBIX CHCTEM C OKpY:Kalolei cpenoii

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. ['ymbonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKaAMH.



Metonsl sxonoruu. I[loneBbie HaOmoAEeHUA. DKCIEPUMEHTHI B 3KOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€HM YENOBEYECTBA € NpUpoaoil. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

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

Tabmunpl 1 cxemsl: «Pasgensl skonorun», «Metoasl skonmorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (PAaKTOpPOB: abUOTHYECKHE, OMOTHYECKUE, aHTponoreHHbIe. O0mue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanmaHca. Knaccudukanusi pacTeHH MO OTHOILIEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJM4YHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstue o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTeHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJECTHHE TpaBbl. JKU3HEHHBIC (OPMBI JKUBOTHBIX: THAPOOWOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHN4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «2konorudeckue Qaxrtopb», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeniIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«JKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repOapuul CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K THUrpoduTaM, Kcepoputam, mMe30(puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU PACTEHHN W JKUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM pAaCTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NMOMYJISALIM M

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TOKA3aTENW MOMYJISALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OueHKa YUCIEHHOCTU MOIYJISIHH.
JIlnHaMUKa MOMyJISAIUMUA U €€ PeryJisiiua. bUuoThYeckuil MOTEHIMAT MOMYJISLHH.
MoaenupoBaHue TMHAMHUKHA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTUYECKHUE CTPATETUH BUJOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
MoJenb dKosiornueckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl u  cxembl: «OKOJOTHYECKHUE XAPAKTEPUCTUKU —TOMYJISIINI,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBaHue: repOapuu pacTEHUM, KOJJISKITUN KUBOTHBIX.

JlaGopaTopnasi pabora «IIpucmocobneHus ceMsH  pacTeHHUH K
PacCCeNICHUIO.

Tema 9. Ikos10rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak oTkpbiTasi cucrema (A. Ix. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTteMbl. buomacca u  mpomykuus.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICHCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpuponHbie 3KOCUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€co8, Cmeneu, nyCmulHb.

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOILECHO3. Pazmuums
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponbv kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvlx
61008) 8 QyHKkyuonuposanuu sxocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKITY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISLUN U Y9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B030€UCEUS.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IDKOocUCTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHATbHbBIC
IPYNIBEl OPTAaHU3MOB B JKOCHCTeMe», «KpyroBopoT BEIIECTB B IKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCTe
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTrUM B arporieHo3e», «IIpumepsr ypooskocucTem.

O6opynoBanue: repobapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repOdapuu KyJIbTYypHBIX M TUKOPACTYIIUX PACTECHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuueckas padora «/3ydyeHue u onrucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pabora «M3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcHsl «DKCKYpCHUsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypCHsl B arposkKocucteMmy (Ha Moje WM B TEIJIUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemmanerapHas o0osiouka 3eMIIM, TNE€ CYIIECTBYET WU
CyllleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CylecTBOBaHusl Ouocdeprsl. OcobeHHOCTH OHOChEpHl KakK
rio6abHOM PK0cHCTeMBbL. JMHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHaneHOCTh OWochepnl. Ilonstue o Omome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOoMBbI cymmny, «Knumatuyeckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii jgec», «IILIMpoKoINCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponndeckuil gecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBL. Bo3gelicTBue ueloBeka Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3/ICMCTBUE HA PACTUTENBbHBIA U KUBOTHBIA Mup. OxpaHa
pPaCTUTENHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasie xHuru. Ocob0o oxpansemblie npupoansie Ttepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEYECTBA U IMPUPOJBI.
PannonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OHMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoiieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeii u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHosbl



sKOpeaburumayuu IKOcucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHsieMbI€ MPUPOTHBIE TEPPUTOPUNY», «KMOACIH YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTYHU 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 CIIEAYIOIIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCS POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUSA OUOJOTHUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, UICTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBQXXEHHUS K 3aKOHY WM IIPAaBOMOPSIAKY, YEJIOBEKY TPyJa U CTApLIEMY IOKOJIEHUIO,
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
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA U OIbBITA JIESITEILHOCTH B MPOLIECCE PEaJr3allui OCHOBHBIX HAIPaBICHUU
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTMU, TOHHUMAaHUS 3HAYCHUS OWOJOTMU B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAS 3CTETHKY OBbITa, HAyYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHWE TJI00aTBHOr0 XapakTepa KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMAX, OXpaHy BHUIOB,
aKOocucTeM, orochepsr);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALLATH HUX;



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKON NEATEIBbHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHuss 00 OKpYyXalollleM MHpE KaK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHuss HOBOTO YPOBHS PAa3BUTHUSI MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB M (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUN OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAayyHbIX (DAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HO3HaBaT€J'IBHBI€, KOMMYHHKAaTHBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEHCTBUS, pPEryJsITUBHbIE YHHUBEpCAlbHbIE Y4YeOHbIE JEWCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (OPMYyJNHMpPOBAaTh W aKTyalIM3upoBaThb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKHU, YCTaHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPEICTaBJICHMS
CYLLECTBEHHBIX CBA3€M M OTHOLIEHMH B M3y4aeMbIX OMOJOIMUECKHX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTENIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOECKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METO/IOB [TO3HAHMS,

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHUPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHUHOIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTYMEHTHI JJI1 J0Ka3aTeiIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapiAxX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHUPOBATh 3aMPOCHl U TMPUMEHSITh PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpPMYJIbI, abOpeBHATYpy, HOMEHKIATYpY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHHBEPCAJbLHBIMY KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIIHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHS PU PEIICHUH YIECOHOW 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JEUCTBHM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE IIPOEKTHI, OLICHMBaTh HWJEW C TMO3WLHUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS U BBIABICHUS MpOOJEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIMPOKON HPYyIAULMHU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLEHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PELIEHHUA MO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpH aHAJIU3E pe3yJbTAaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHHUSI COJIEpXaHUsI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyONE€HHOM YpPOBHE OpPHUEHTHUPOBAHBI Ha OOecIeyYeHue
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojiaMm U3y4eHusl.

[IpenMeTHBIC pe3yabTaThl OCBOCHUs ydueOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOW OMOJIOTMYECKUMX 3HAHUW, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. lIneitnena, P. BupxoBa, XxpomocoMHasi TeOpust
HacnencteeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basumnoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, H3MEpPEHHE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYUICCTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUll, XUBOTHBIX, YEJIOBEKa, IPOIECCOB KHU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
GYHKIUSAMEU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATH OTIUUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHUH MOJYYCHHBIX PE3yJIbTATOB,;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUPYs IeTb HUCCICIOBAHMs, AaHAIW3UPOBATH TOTYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(EPEHITUSX;

YMEHHE OLICHHBATh JTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMNpPaBIEHHOEC W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayieil mpodeccuoHaIbHOM
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
NPOJOJDKEHHE OMOJOTHYecKoro oOpa3oBaHWS B OpPraHM3alUsX  CPETHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUHCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaswia (munumyma 1. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
WCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MepeHue, HaOIIOJICHHE, SKCIIEPUMEHT), CIIOCOO0aMU BBISBJICHUS W
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aUMOCBSA3M MEXIY THPOLECCaMU SBOJIOLUH,
JBIOKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITh  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHMUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIEIyEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, TMPOBEPSITh HX OKCIECPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4HBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX H3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTIIyOJIATh TIO3HABAaTEIbHBI WHTEpPEC, HANpaBJICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM (uudposbie)
Ne o/ Kontpoabnbie | IlpakTuueckue
NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTEeMBI U UX U3YUYCHHE
3 buonorus kinetku 0.5
4 XuMUYecKasi OpraHu3aIusl KICTKH 10
3) Crpoenne U QyHKIUH KICTKH 8
6 OOMeH BelecTB U NMPEeBpallleHUE SJHEPTUHU B 9 1
KIIETKE
; Hacnencreennas nungopmanus u 9 05
peanuzanus e€ B KIETKe
JKu3HEeHHBIN UKIT KIETKH 6 1
9 CrpoeHune 1 pyHKIMHU OpraHU3MOB 17 1.5
10 Pa3mHOXkeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HACIEICTBEHHOCTH U ) 05
W3MEHUYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'eHeTnka yenoBeka 3 0.5
15 Cenekiusi opraHU3MOB 4 1
16 buortexHonorus u cuHTeTUYECKAsk OHMOJIOTHUS 4
17 PezepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KouunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrposbnusie | IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchl
1 3apoxIeHue U pa3BUTHE IBOTIOIIMOHHBIX 4
IpeJCTaBICHUN B ONOJIOTHH
2 MukposBontonus U €€ pe3ynbTaTsl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTATHI 6
[IpoucxoxxaeHne u pa3BUTHE KU3HHA HA
4 p A P 15 1.5
3emiie
5 [TpoucxoxaeHne yeaoBeKka — aHTPOIIOTCHES 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpenou
7 OpraHu3msl U cpefia 0OuTaHus 1.5
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
DKosorus cooOIIecTB. DKOIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rimobanpHas sxocucTemMa
11 UYenoBek U OKpy:Karolas cpena
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOABI U
peIIeHUH KU3HEHHO BAXKHBIX COIMATbHO-ITUUECKUX, YJKOHOMUYECKHUX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, a TAKXKE B PELLICHUU BOIIPOCOB
paIMOHaIBLHOTO IPUPOAOIOIBL30BaHUA, B DOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIEHUS K IPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Bnanenue cucremoil 3HaHWMIT 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, UCMOJb3YEMBIX B OMOJOTMUYECKUX HCCIIEAOBAHUSAX >KUBBIX
O0OBEKTOB M D3KOcHUCTeM (OmucaHWe, HW3MEpeHue, MPOBEACHUE
HaOJt0/IeHnH); Ccroco0aMy BBISBICHUS W OLIEHKH aHTPOIOTI€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpPMYJIHpYs IeNb HCCIEIOBaHUS, aHAJTU3UPOBAThH
MIOJTyYeHHBIE PE3YJIbTATHI U IEIaTh BBIBOJIBI.

BblsiBieHHEe 3aBUCMMOCTH  MEXIYy HCCIEIyeMbIMH BEJIMYMHAMU,
00BsICHEHUE MOIY4YEHHBIX pe3yJIbTaTOB U (hOPMYJIUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHSITI/If/i, Teopnﬁ U 3aKOHOB

YMeHue BIaJeTh CHUCTEMOW OHOJNOTMYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJOTUYECKUE TEPMHUHBI M TIOHSTHUS
(>Ku3HB, KJIETKA, TKaHb, OPraH, OPraHW3M, BHJI, TIOIMYJISIINS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMMEpHI, JUCKPETHOCTh, CaMOpPETyJIsIus,
CaMOBOCIPOU3BEICHUE, HACJICICTBEHHOCTD, M3MCHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);

Owosornueckre Teopuu: KierouHas Teopus 1. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CENEKTUBHOIO MMMyHHUTeTa II.
Opnux, U.JM. MeunukoBa, XpoMOCOMHasi TEOpHUs HaciencTBeHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOPUS DBOJIIOLHUH, TEOPHUS




antporioreHeza Y. Jlapsuna; Teopus Oumoreorneno3a B.H. Cykauépa;
yuenre H.M. BaBunoBa o meHTpax MHOTooOpa3us M MPOMCXOMKICHUS
KyJIbTypHbIX pactenuid, yudenue A.H. CesepuoBa o0 mnyTsix u
HampaBJIeHUsX 3BojronuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsi TOTOMKOB IEPBOT0 MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBHCUMOI'O HacjeoBaHus IpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs MPU3HAKOB W HapyUICHUS CHEIUICHUS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
n3menunBocty H.M. BaBwioa; renernueckoro pasHoBecus JIx.
Xapnu u B. BaiinOepra; 3apoasimeBoro cxonactsa K. bapa;
ouorenernueckuii 3akon J. ['exkens, @. Miosepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (MuHuMmyMa 0. JIubuxa, 9KOJOrMYecKON MHpaMUbl YHCe,
O1OMAaccChl U SGHEPTUN);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona J[x.

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

VYMmenue peiiaTb IMOUCKOBBIC OuoJ0ruYecKue 3aJa4M,; BbIABIATH
MMPUYINHHO-CJIICACTBCHHBIC CBsA3U MCXKIY HCCIIEAYEMbIMU
OMOJIOTHYECKMMH 06LeKTaMI/I, mnmponeccamMm M ABJIICHUAMU, OCIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHUE CXEMbl CKPCHIUMBAHHA JIA PAa3HbBIX THUIIOB
HaCJICAOBaHUA TPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI ICPCHOCA

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

YMeHue ycraHaBIMBaThb B3aUMOCBSI3U  MEXJIYy CTPOCHMEM U
(GyHKIMSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu u
CUCTEMAaMH OPraHOB Yy pAcCTEHMH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu OOMEeHa BELIECTB; ATalaMH KJIETOYHOTO LIUKJIA U )KU3HEHHBIX
LMKJIOB OPTraHU3MOB; dTalaMi ’MOPUOHATILHOTO Pa3BUTHS; T€HOTUIIOM
u ¢deHotunoM, ¢GeHOTUNIOM U (QakTopaMu Cpelbl O0OUTaHuS;
IpoLeccaMi  JBOJIIOLMM; JIBIKYIIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX 3KOCHUCTEM U MPUCHOCOOICHUSMHU K HUM

OpraHu3MOB

YMeHue BBIIENATh CyIIeCTBEHHBIE TPU3HAKH:

CTPOCHHS BUPYCOB, KIIETOK MPOKAPUOT U FYKAPHUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTCHHH,
JKUBOTHBIX, YCJIOBCKA, MPOLCCCOB KUBHCACATCIIbHOCTHU, NPOTCKAOINX

B OpraHusmax paCTeHHﬁ, ZKHUBOTHBIX H YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Mera0oyim3M), HHPOpPMAIUU |
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
pa3sMHOXEHHUs, UHIUBUYyaIbHOIO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOIO
orbopa, CTaOWIM3HMPYIOLIET0, JBMXKYIIEIO M Ppa3pbIBAIOIIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUJ000pa30BaHus; BIUSHUS JABHXKYLIMX CHJI 3BOJIIOLIMU HA FeHO(QOH]
MOTYJISALUY; TPHUCIIOCOOJICHHOCTH OPraHU3MOB K cpeie OOHWTaHus,
YepeoBaHMs HAINpPaBICHUN HBOJIONUH, KPYrOBOPOTa BEWIECTB H

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

Cq)OpMI/IpOBaHHOCTI) YMGHI/UI BBIACIATH CYHICCTBGHHI)IC HpI/I3HaKI/I
BHPYCOB, KIETOK IIPOKApUOT M DJYKApHOT, ONHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHW3MOB, BHJIOB, OMOI'€OIICHO30B M JKOCHUCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOr0 M JHEPreTHYECKOro OOMEHa,
XEeMOCHHTE3a, MHTO3a, MeiHo3a, OIUIOAOTBOPEHUS, pa3BUTHI H
Pa3MHOXKEHHUS, UHAWBUIyallbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
O0pBOBI 32 CYIIIECTBOBaHHE, €CTECTBEHHOTO 0TOOPA, BUI000Pa30BaHNUS,
MPHUCTIOCOOJICHHOCTH OPraHu3MOB K cpene OOWTaHUWs, BIHASHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTI)OHOFeHHI)IX I/I3M€H€HI/II>1 B DKOCUCTECMaAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M TMPEBPAIIECHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aUMOCBSI3U
OpPTaHU3MOB W cpenbl OOWTAHWS; EIUHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37J0POBOI0 00pa3a *KU3HU, COXPAaHEHHs pPa3HOOOpa3Hs
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYLIECTBOBAHHMS MPHUPOIBI U

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHUBaTh WHGOPMAIMIO OHOJIOTHYECKOTO
COJIepKaHusl; MHTEPIPETUPOBATH ITUYECKUE ACMEKTHI COBPEMEHHBIX
HCCIIeJOBaHU B Ouosoruu, MEIUILIMHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh r00anbHBIC IKOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBAThH IO OTHOLICHHIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




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

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

buonorusa xak HayKa. JKuBble cucTeMBI U X HU3YUYCHUC

11

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

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouonorueil. 3HaueHue OWONIOTUU B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JXKuBble cucTembl Kak mpeaMeT u3ydeHusi omosnoruu. CBOHCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh U
YIOPSIIOYCHHOCTh CTPYKTYDHI, OTKPBITOCTD, camMoOopraHu3aIus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIluy >KUBBIX CHUCTEM: MOJEKYISPHBIA, KIECTOYHBIA, TKAHEBBI,
OpraHU3MEHHBIH, MOMYJISIIIHOHHO-BUIOBO, HKOCUCTEMHBIT
(buoreonienotuueckuii), OmocdepHsiid. IIporecchl, MPOUCXOAANINE B IKUBBIX
cucremax. OCHOBHBIC TIPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHUS

MaTepuun

13

Mertoapl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaruzanmsa, Mertaadaimui. IloHsATme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumnore3a. Ilonstue BbIOOpKM U €€ pgocToBepHOCTh. Pazbpoc B
Oouosornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX DE3YJbTaTOB.
[IpnunHBl HCKaXKeHUsT pe3yJIbTaTOB HKCIIEpUMEHTa. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ouojorudyeckas cucremMa

2.1

Knerka — cTpykTypHO-(DyHKIIMOHAIbHAS €IMHUIA KUBOTO. MCTOpUS OTKPBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hneiinen, P. Bupxo). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.
MeToapl MOJIEKYJIIPHOUM M KJICTOUYHON OMOJIOTUN: MUKPOCKOIIHSI, XpoMaTorpadus,
anekTpodopes, METO] MEYEHBIX aTOMOB, muddepeHanbHoe

LHEHTPUPYTHPOBAHUE, KYIHTHUBUPOBAHHUE KIECTOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, y4yacTHe€ B CTPYKTypHUPOBAaHMH KIIETKH,




Terioperyasauud. MuHepaabHble BElIeCTBa KIETKHU, WX OHOJOrHYecKas pOJb.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonornueckue nonumepsl. benku. AMUHOKHUCIOTHBIH COCTaB  OEJIKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTOopuuHas, TpeTWyHas, 4YETBEPTUYHAs CTPYKTyphl. JleHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuU OEIKOB.
VYruneBoasl. MoHOcCaxapuabl, IHCAXapuAbl, OJUIOCAXapuAbl U IOJIMCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOICTBA  yTrJIeBOJIOB.
buonoruueckue GyHKIMU YTIEBOJIOB.

Jlumuner. TuapodruibHO-rUAPOdOOHBIE cBolicTBa. Kiaccudukamus JmmmaoB.
Tpurnuuepunsi, ¢Gochomunuasl, BOCKH, CTEpouabl. buonormueckue (yHKIHH
munuaoB. O0mire cBOMCTBa OMONIOTHUECKUX MEMOpPaH — TeKY4YeCThb, CIOCOOHOCTD
K CaMO3aMbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. [punnun kommmiemenTapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. Mectonaxoxaenue u ouonorndeckue pynkuuu JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUU B
kietke. CexkBennposanue /JHK.

CrpykTypHast OWONOTHS: OMOXUMHUYECKHE W OMODHU3NYECKUE WCCICIOBAHMS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tumsl  kiIeTOK: dSykapuoTHYeckas U Tpokapuotudeckas. CTpyKTypHO-
(byHKIIMOHATBbHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTH4eckoil kieTku. KieTouHas cTeHka OakTtepuil M apxeil.
Oco0eHHOCTH CTpOeHusi reTepoTpoPHON M aBTOTPOPHOW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

CrtpoeHre U (QPYHKIMOHUPOBAHUE SyKapUOTHUECKOW kieTku. [lmazmatudeckas
MeMOpana (turazmanemma). CTpykTypa Iia3MaTudeckoid MmemOpanbl. TpancmopT
BEUIECTB uepe3 IUIa3MaTU4YecKyl0 MeMmOpaHy: maccuBHbIN  (nuddysus,
obneruénHass muddys3ust), aKTUBHBIM (NMEPBUYHBIN M BTOPUYHBIM aKTUBHBIN
tpa"copt). llomympoHuniaeMocth MeMOpaHbl. Pabora HaTpuii-KaaTueBOTro
Hacoca. DHJOIUTO3: MUHOIMUTO3, (aromuTo3. Dk30uuTo3. KieTouHas cTeHKa.
CrpykTypa v PyHKIIUN KJIETOYHON CTEHKH pACTEHUM, TPUOOB.

Huronna3zma. [urozons. Llutockener. JIBuxenue uurToruiazmbel. OpraHouIbl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat ['onbakH, TU30COMBI, UX CTpOeHHE M (PyHKIMU. B3amMocBs3b
OJTHOMEMOpaHHBIX OpPraHoOMA0B KJeTkH. CTpoeHHe TpaHyJIIPHOTO PETUKYIyMa.

Cunre3 pacTBopuMbIX OenkoB. CuUHTE3 KIETOYHBIX MeMmOpaH. [maakuit




(arpanynsipHbIil) dHAOIUIA3MATHUECKU peTukyiayM. CekperopHas GYHKIHS
annapara ['ompmxu. TpaHcmopr BemecTB B KIETKE. Bakyoiln pacTUTENbHBIX
kietok. Kiierounsii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU/IbI KJIETKA: MUTOXOH/IPUH, TUTACTU/IBI.

Crpoenre W (QyHKIMM MUTOXOHApPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounsl kietku CrpoeHre U (QyHKUIMHM HeMeMOpaHHBIX
opraHoujioB KkjeTtku. Pubocombl. MukpodunameHnTsl. MbplllleuHble KIETKH.
Mukpotpyoouku. Knerounsrii nentp. CTpoeHHE U ABWKCHHE KITYTUKOB U
pecHrIeK. MUKpOTpyOOUKH IUTOILIa3MBI. LleHTproh.

SAnpo. Obonouka siipa, XpOMAaTHH, KapUOIUIa3Ma, SIAPBINIKHA, MX CTPOEHUE U
bynkuuu. SnepHbsiit 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE paCHOIOKEHUE
XpoMocoM B HHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIIETOK 3yKapHOT

(pacTUTENbHOM, YKUBOTHOU, TPUOHON)

2.4

AccUMMIIALIMS U TUCCUMIUISIIMS — JIB€ CTOPOHBI MeTabosin3ma. Turbel oOmMeHa
BEILIECTB: aBTOTPO(HBIN W TeTepOoTpOHBINA. YuacTue KuCIopoaa B OOMEHHBIX
mpoleccax. JHepreTudyeckoe oobOecrieuyeHre KiIeTku: mpeBpamieHue ATD B
oOMeHHBIX TIporeccax. DepMEHTATUBHBIM XapakTep peakluil KIETOYHOTO
Merabonm3ma. DEpMEeHTHI, WX CTPOEHHE, CBONCTBA W MEXaHWU3M JICHCTBUSI.
Kodepmentsl. OTinuns GepMEHTOB OT HEOPTraHUYECKUX KaTanu3atopoB. benku-
aKTUBATOPbl U OENKU-WHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PepMEHTATHBHBIX
peaxiuii oT pa3NUYHBIX (PaKTOPOB.

IlepBruHBIl CHUHTE3 OpraHWYEeCKHUX BemecTs B kierke. PortocuHre3. Ponb
XJIoporiactoB B mporecce (orocunTe3a. CpetoBas u TemMHOBas (asbl.
[IponykTuBHOCTE (PoTOCHHTE3a. BiusHHME pa3nUYHBIX (PAKTOPOB HA CKOPOCTHh
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOoOOpa3ne opraHn3MOB-XEMOCHUHTETHKOB: HUTPUDHUIMPYIONIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepHwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHusMbl. Bunel Oposkenus. I[IpomykTel OposkeHUsS H UX
WCIIOIB30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTEN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmeHa. [loAroToBUTETHHBIN
sTan. ['Mukonau3 — 6ecKucIopoaHOEe paculeyieHUue TI0KO3bI.

buonornueckoe OKHUCIEHHME, WIM KJIETOYHOE JbIXaHWE. Poib MUTOXOHApUN B
mporueccax OHMOJIOTHYECKOT0 OKHUCJICHUSI. Huxnuaeckue peaKkiuu.

OxucnurensHoe ¢ochopunuposanue. [IpenmymiecTBa a3poOHOro MyTH OOMEHa




BEILIECTB Iepes] aHa3pOOHBIM. D((HEKTUBHOCTh IHEPTETUYECKOT0 0OMEHa

2.5

Peakuuu MmatpuuyHoro cuHte3a. [IpMHIMI KOMILJIEMEHTAPHOCTU B peaKLUAX
MaTpUYHOTO cUHTe3a. Peanu3zanus HacneacTBeHHON nHpopMauu. ['eHeTnueckuit
KoJ, ero cBoWctBa. TpaHckpunuus — matpuunbli cuHTte3 PHK. Ilpunuumns
TPAHCKPHUIILUU: KOMIUIEMEHTApHOCTh, AHTUIAPAIIENBHOCTh, aCUMMETPUYHOCTb.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucioT. Ponb pubocom B
O6uocuHTe3e OenKa.

Opranu3zanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuus akTUBHOCTU I'€HOB y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perynsmus oOMeHHBIX
mporeccoB B kieTke. KiieTounslit romeocTas.

Bupycol — HekneTouHble (OpMBI KU3HH M OOIUratHeie napasuthl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTEpuodaros.

BupycHbie 3a0oneBanus 4enoBeka, KMBOTHBIX, pactenwit. CIIN/], COVID-19,

COIIMAJIbBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii mwkn, ero mnepuoabl u perymsuusa. Matepdaza w  MuTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUA U
MOCTCUHTETUYECKUH (MIPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHIIAPAJUICIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl  XpoMocoM. ['omonornunsle Xpomocomsl. IlosoBbie
XPOMOCOMBI.

Jlenenune xiietkn — MuTo3. CTaguu MHUTO3a U NMPOMCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsuus MmutoTndeckoro nukia kieTku. [lporpammupyemas kiaetodHasi rudenb
— amomnTo3.

CDYHKHI/IOHaHBHaH TCHOMMHKA

Opranusm Kak OMoJIOrHyYecKas cCUucTeMa

3.1

OIHOKJIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpTaHU3MBI U
MHOTOTKaHEBbIE OpPTraHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYash BEreTaTUBHOE) |
moyioBoe. Buael  Oecmonoro  pa3MHOXKEHHUS: TOYKOBAaHUE, CIOPYJISALNS,
(bparmMeHTays, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [TonoBsie KieTKH, Wi rameTel. Melos. Craauu Meiio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosiornueckuii cmpicin Meiiosa




U TI0JIOBOTO ITpouecca. Meno3 U €ro MeCTO B )KU3HEHHOM IIMKJIE OPraHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpa3oBaHue W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue moJiOBBIX KiIeTOK. OIIOJOTBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHTOrene3). Craauum sMOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apodnenus. OcobeHHOCTH
Ipo0JieHUsT MJIEKOIMTAIOMIMX. 3apOAbILEBbIe JUCTKH (racTpyisanus). 3akiaika
OpPraHoB M TKAaHEH M3 3apOJBIIIEBBIX JMCTKOB. B3anMHOe BiMsHME wYacTed
pa3BUBalOIIerocs 3apoibllia (3MOpUOHANbHAs WHAYKLHKSA). 3akiajka IJIaHa
CTPOEHUSI >KMBOTHOTO KaK pe3yJIbTaT HEepapXU4ECKUX B3aMMOJACUCTBUI TI'CHOB.
BnusHue Ha SMOpHOHaNBHOE pa3BUTHE pa3IMUHBIX (DAKTOPOB OKpYIKaroIleH
cpenpbl.

Poct u pa3zsButue xuBoTHbIX. [TocTamMOproHnanbHblil nepuosa. Ilpsimoe u Henpsamoe
pazButue. PasButue ¢ meramopdo3oM y OECMO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOjOrMyeckoe 3HAUEHUE NPSAMOrO M HENPSAMOrO Pa3BUTHS, HX
pacnpocTpaHeHue B npupoze. Tumbl pocta XUBOTHBIX. (DAKTOPBI pETyISILIMU
pocTta JKMBOTHBIX M denoBeka. CTaiuM NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esioBeKa. [leprnoibl OHTOreHe3a YeaoBeKa.

PasmMHoxeHne u paszButue pacteHuid. I'amerodputr u cnopoputr. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuidl. OOpazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiaquu OHTOI'CHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

3.2

Ucropust craHOBNEHHS UM pPa3BUTHUS TEHETUKH Kak Haykd. (OCHOBHBIE
F€HETUYECKHUE TOHATHS U CHUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI, AJIJIEIbHbBIC
TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PEUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TETePO3UroTa, 4YUCTasl JUHHS, THOPHUABI, TEHOTHUN, (HEHOTHIL.
OCHOBHBIE ~ METOAbl  TEHETHUKH: THOPHUIOJOTHYECKUN,  ITUTOJIOTHYECKHUH,

MOJIEKYJIIPHO-T€HETUYECKUI

3.3

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpusioB mnepBoro mokosieHus. IlpaBuno nomuHupoBaHus. Brtopoil 3akoH
MeHngens — 3akOH paclIelyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelrBaHus. [ umores3a 4MCcTOTH ramer.

AHanuzupytomiee ckpemuBaHue. IIpomMexXyTOUuHBIM XapakTep HacleqOBaHMUS.
Paciienuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuyBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO

HacCJICJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEIIIMBaHUS.

CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TeHamu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OIpeleSeHus Mojia. AyTOCOMBbI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHhIM MoJ. I'eHeTnyeckas
CTPYKTypa IOJIOBBIX XpomMocoM. HacnenoBanue mNpu3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneioTponuss — MHOXKECTBEHHOE JEHUCTBUE
reda. MHOXECTBEHHBIM aJjIenu3M. BzanmMoaelcTBHEe HEAJUICIbHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

3.4

B3aumoneiicTBue renotuna u cpeipl npu GopmupoBanuu peHotuna. MI3MeHuYnBOCTb
npu3HakoB. KauecTBeHHblE M KOJIMYECTBEHHbIE NMPU3HAKU. Buabl M3MEHUMBOCTU:
HEHACJIEICTBEHHAsl Y HACJIEICTBEHHASL.

MopaudukaionHas ~ U3MeHYMBOCTb.  Pombp  cpensl B (popMHpOBaHUM
Moax(UKaMOHHOM n3MeHunBocT. HopMa peakuuu npusHaka. BapuanyoHHslii psg
u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOIU(PUKAIIMOHHON
M3MEHUYUBOCTH.

I'enorunuyeckas n3mMeH4UNBOCTh. CBOMCTBA FEHOTUIIMYECKON N3MEHUMBOCTH. BHibl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTAllIOHHASL.

KomOunatuBHasi u3MEeHUMBOCTh. MeHo3 ©  TOJIOBOM TIpoIlecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/1aHUU
TeHETUUECKOro pa3HooOpasus B Ipejiesiax 0HOro BU/Ia.

MyTanroHHas H3MEHUYMBOCTb. Buibl MyTalyii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLMPOBaHHbIE MYyTalMW. SlJepHbIE M LUTOIUIa3MaTUYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTalUH. [ [pHuMHBI BOSHUKHOBEHUS My TaLMH.
MyTtareHbl M WX BIMSHHUE HA OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO
Iporecca. 3aKOH TOMOJIOTHUYECKUX PsJIOB B HaciueACcTBeHHON n3meHunsoct (H.U.

BagsuioB). Buesinepras ”3MEHUMBOCTh U HACJIEACTBEHHOCTh

3.5

Kapuotun wuyenoseka. MexayHapoiHas MporpaMMa HCCIEIOBAaHUA TIe€HOMaA
yernoBeka. MeToabl  HM3Yy4YEHUs TEHETUKM  YEJOBEKAa: TIE€HEaJOTMYeCKUi,
OJIM3HELIOBLIN, IIATOTSHETHUECKHH, MOMYJISIHUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C IOMOILBIO
[MIIP-anamm3a. HacnencrBeHHble  3a00eBaHUs ~ YeJIOBEKa. | €HHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKa. Bone3uun C HacCJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON F€HETUKH B MPEIOTBPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yenoBeka. CTBOJIOBEIE KIIETKU




3.6

JlomecTukanus u ceiaekuus. 3apoxkaCHUE CEJIEKIMU U JoMecTukauuu. Yyenue H.M.
BaBuiioBa 0 LeHTpax MPOUCXOXKACHUS UM MHOTO00pa3usi KyJIbTYPHBIX PACTEHHIA.
Ponb ceneximu B co3aHUK COPTOB PAaCTEHU U MOPOJT KHUBOTHBIX. COpT, Mopoja,
TaMM. 3aKOH TOMOJIOTUYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBocTH H.U.
BaguoBa, ero 3HaueHue Jj1st CEIEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VMCKyCCTBEHHBI OTOOp: MAacCOBBIM |
VH/IUBUyaJIbHBIN. Oransl KOMOMHAIIMOHHOMN CCJICKIIMH. UcnreiTanue
MpoU3BOUTENIeH MO MOTOMCTBY. OTOOp O TE€HOTHUIy C MOMOUIBIO OICHKHU
(dbeHoTHa TOTOMCTBA U OTOOP 0 TeHOTHUITY C nomolsio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEJICKITMOHHON paboThl. PagrannoHHbIi 1
XUMHYECKHA MyTareHe3 Kak WCTOYHHK MYyTaluid y KyJbTYpHBIX (Gopm
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PENAKTUPOBAHUS UM METOJOB
pexombunanTHeix JIHK nms momyyeHus ucxoiHOro Matepuana Jjisi CEEeKIIHH.
[Nomyyenne mnonuruionioB. BHyTpuBHmoBas rulpummsamws. bramskopoacTBeHHOE
CKpelIMBaHue, Wid MHOpuauHT. HepoJacTBEHHOE CKpeluBaHWe, WM ayTOPWIWHT.
I'ereposuc u ero npuumsbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpumzaiyst. [Ipeomonenne Oecruioquiss MeXBUIOBBIX THOpWAOB. JlocTrkeHus

CEJIEKIIMU PACTEHUH U KUBOTHBIX

3.7

OOBEKTBI, UCHIOIb3YEMbIE B OMOTEXHOJIOTHH, — KIIE€TOYHbIE U TKaHEBBIE KYJIBTYPBI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xjiebonieueHne,  MOJlyueHHE  KUCIOMOJIOYHBIX  TNPOJAYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuid cuHTe3. OOBEKTHI MHUKPOOMOJOTHUECKUX TEXHOJOTHM.
IIpousBoacTBO  Oenka, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOe
OIJIOJOTBOPEHHE. PEKOHCTpYKLMS SIMLIEKIETOK W KIOHMPOBAHHUE JKUBOTHBIX.
Mertoa TpaHCIUTaHTaLUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha |
KoHCTpyupoBanue pexkomMOuHaHTHbIX JIHK. JlocTmkeHHss ©  TMepCreKTUBBI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Wcnonp30BaHe CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cucTeMa
opraHudeckoro wmwupa. llpuHIMnbl Ki1accupukanuu opraHu3smMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHSA M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, 0HOKJIETOYHbIE I'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHE
npotuctsl. KonoHuanbHble OpraHu3Msbl. J[BUKEHNE OJHOKJIETOUHBIX OpraHU3MOB:
amMEOoUHOE, )KTYTUKOBOE, PECHUYHOE. 3allUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3znpaxuMocCTh y OJTHOKJIETOUHBIX OpPraHU3MOB. TaKCHCHI




4.2

MHoroxkJieTouHble pacTeHus. B3anMOCBsI3b YacTeld MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTENbHBIX  TKAaHEM:
oOpaszoBarenibHasl, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOeHHocTu CTpoeHUs, PyHKIMNA U PACIIONIOKEHUS TKaHEeH B OpraHax pacTeHUM

4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHnd. OYHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pacrenunil. J[BU>keHUE MHOTOKJIETOUYHBIX PACTEHHUN: TPOIIU3MBI U
Hactuu. IlornomieHue BOXBI, YIVIEKUCIIOTO ra3a M MHHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIIETKH.
TpancnoptHele cucteMbl pacTeHuil. Bbiienenume y pacrenuid. 3ammra y
MHOTOKJIETOYHbIX pacTreHuil. Kytukyna. CpencrtBa NmacCMBHOM M XMMHYECKOH
3amuThl. DUTOHIUABI.

PasgpaxxuMocTe M peryisnus y OpraHu3MOB. Pa3znpa)kumocTe M peryisinus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie B€OICCTBA U UX 3HAYCHUC

4.5

MHOroKk/IeToYHble  KMBOTHBIE.  B3anMMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX U YeOBeKa. THIIBI
JKABOTHBIX TKaHEW: OJIUTENHANIbHASA, COCAWHUTENIbHAS, MBIIICYHAs,, HEpPBHas.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacHoONOKEHUs TKaHeld B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

4.6

Oprasbl ¥ CUCTEMBI OPTraHOB XUBOTHBIX. DYHKIIMK OPraHOB U CHUCTEM OPTaHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHUH ckeneT. CTpOCHHE W THUIIBI COCIUHECHHS
KOCTEH.

JIBM>keHHEe MHOTOKJICTOYHBIX JKHMBOTHEIX. IluTranue kuBOTHBIX. IluTanme
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBoTHBIX. KoxkHoe npixanue. XKabepHoe u
JIEFOYHOE JbIXaHHUE.

JIpIxaHve TO3BOHOYHBIX >KMBOTHBIX. JBOJIOIMOHHOE YCIOXKHEHHE CTPOCHUS
JIETKHUX ITO3BOHOYHBIX JKMBOTHBIX. J[pIXaTellbHas cHUCTeMa 4eloBeka. MexaHusm
BEHTWJIALIMM JIETKUX Yy NTUL W MICKONUTAIOUUX. TpaHCHOpPT BELIECTB Yy
OopraHu3MoB. TpaHCHOPT BeHECTB y JKMBOTHBIX. KpoBeHOCHass cucrtemMa u e€
opranbl. KpoBeHocHas  cucTemMa  TMO3BOHOYHBIX  JKHUBOTHBIX.  Kpyrm
KpOBOOOpAIIeHHs. DBOJNIOIMOHHBIE  YCIOKHEHUS CTPOSHUS KPOBEHOCHOM
CHUCTEMbI IMO3BOHOYHBIX >KMBOTHBIX. BblneneHnue y opranus3moB. Beigenenue y
KUBOTHBIX. COKpaTuTeNbHbIe Bakyoau. Opranbl BeiaeneHusa. CBsI3b MOJOCTH TEa
C KPOBEHOCHOM W BBIIEIUTENIBHON cucTeMamu. BpineneHne y NO3BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKJIETOYHBIX KUBOTHBIX. [lOKpoBEI U HX

IIPOU3BOJIHBIE.




PaznpaxuMocTh U peryssius y opraHu3MoB. Pa3apaxuMocTs y 0HOKJIETOYHBIX
opranu3moB. Takcuchel. Pa3apakuMocTe U peryjasiuuss y MHOTIOKIETOYHBIX
pacteHuil. PocToBbIe BEIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u peduieKTopHas peryJisilus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepsHas cuctema u e€ otaesnsl. DBONMIOLMOHHOE YCI0KHEHUE CTPOESHUS! HEPBHOM
CUCTEMBI Y KUBOTHBIX.

PazpaGoTka anropuTMoB u mporpamm uisi SPQPEKTHBHOH (PYyHKIMOHAIBHOM
aHHOTAllUW ~ TEHOMOB,  TPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, KHUBOTHBIX U YCJIOBCKA

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLEC

5.1

Opranbl ¥ cUCTEMBI OPTaHOB yesnoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besyciioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocCBs3p HEpPBHON M SHAOKPHHHOW cucTeM. [wumoTamamo-runodusapHas

cucrema. Peduexc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pedIeKChI

5.2

3ammra opranusma ot Ooje3Heil. IMMyHHas cuctema yenoBeka. KieTouHbl u
TYMOpaJIbHBIH MMMYHHUTET. BpoXAEHHBINA, NpHOOpeTEHHBIN cnenuduyeckuit
UMMYyHHUTET. Teopusi KIOHaJNbHO-celeKTUBHOro ummyHurera (I1.Dpaux,
®.M.bepaer, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3MoB. Poib

BpO)K,[[éHHOl"O HMMYHUTECTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUM

5.3

KpoBeHocHas cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBoobparienus. Pabora cepaiia u e€ perynsuus

5.4

Z[LIX@.HI/IG YCJIOBCKaA. J_—[I/I(I)(I)}BI/IH ra30oB 4CPE3 NMOBCPXHOCTH KIICTKH. I[BIXaTCJ'ILHa}I
CHUCTEMaA  YCJIOBCKA. HBIXaTeJ'II)HaH IOBCPXHOCTD. PGFYJ'ISIHI/ISI JbIXaHW.

JIpixaTeapHbIe 00BEMBI

5.5

HI/IH_ICBapI/ITCJ'ILHaﬂ CHUCTCMAa YCJIOBCKaA. OTI[CHLI MMUIICBAPUTCIIBHOI'O TpaKTa.
HI/II_HeBapI/ITeJ'II)HI)Ie KEJIC3bI. BHYTpI/IHOJ'IOCTHOe n BHYTPHUKIIECTOYHOC

MUIIEBAPEHUE

5.6

ITokpoBel M wux mnpousBoiaHble. Oprasnsl BblaeneHus. [louku. CrpoeHue u
¢byHKuMOHMpOBaHUE HedpoHa. DUIBTpAIMs, CeKpelus U 0OpaTHOEe BCAaChIBaHHE

KaK MEXaHU3MBbI pabOoThl OpraHoB BblJeNeHus. OOpa3oBaHrEe MOYH Y YellOBEKa

5.7

I[BI/I)KCHI/IC YyeJloBeKa: MbllleyHas cucreMa. CkeleTHEIE MbBIIIOBI U HUX pa60Ta.

CrtpoeHue u TUIbI COEAMHEHUST KOCTEN

Teopust sBoMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. IIpeanochUikKu  BO3HUKHOBEHMS

napBuHU3Ma. JKu3Hb U Hay4yHas aearenbHocTh Y. [lapBuHa.




JIBmokyuiue cuiibl 3Boiouuu BuaoB mo Y. JlapBuHy (BbICOKass MHTEHCUBHOCTh
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppda 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIA 0TOOD).

Odopmnenne cunTeTnyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopus
sBosonii. CoBpeMeHHAsl SBOJIOIMOHHASA OMOJIOTUS. 3HAYEHHE SBOJIIOIIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

[Momynsimust kak ayeMeHTapHas enuHuna sBoitonud. CoBpeMEHHbIE METOJbI
OLICHKM T'€HETHYECKOTO pPa3HOoOoOpa3usi U CTPYKTYphl mHomyssiuil. M3menenue
reHOOH/a TOIMYJISAIUN KaK 3JIEMEHTApHOE OSBOJIONHMOHHOE SBICHHE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOnemeHTapHble (QaKTOpbl (ABIKYIIME CHUJIBI) SBOMIONUH. MyTalMOHHBII
npouecc. KomOunatuBHasi u3MeHuuBOCTh. Jlpeiid reHoB — chydaiiHble
HEHANpaBJICHHbIE W3MEHEHHMS 4YacTOT ayuiesiel B momymanusax. OQQexT
OCHOBATEJIA. Murpanuu. N3omsanus HOMYJISLIAN: reorpaduyeckast
(mpoctpaHcTBeHHas ), Orogoruveckas (penpoayKTUBHASA).

EctectBennbiii  orOop — HampaBinsoomuid dakrop sBomonuu.  Dopmbl
€CTECTBEHHOI0  0TOOpa:  JBWXKYIUMN, CTAOMIM3UPYIOIIMN, pa3pblBAIOLIUI
(nm3pynTuBHbIN). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MUKPOIBOJIOLUU.
Bo3HukHOBeHHE — MpHCIOCOOIeHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranuzMoB. OTHOCHTEIBHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u  CTpykTypa. BugooOpa3oBanume Kak —pe3ysbTaT
MUKposBoJtoiu. M3onsamus — kirodeBoil dakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJIUIIIIOUIU3AIIHS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BoNOLMOHHON OMOIOTHU B pa3pabOTKe HAYyYHBIX METOJIOB COXpPaHEHHS
OropazHooOpa3usi. MUKpPOIBOIIONMS W KODBOJIOMMS TApPa3uTOB U HMX XO35EB.
Mexanu3mbl HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C HeH

6.3

Metoabl M3y4eHUs: MaKpodIBOJOIWH. [lalleoOHTONOTHYECKUE METOIBl H3YUYCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpadudeckue Metobl u3yueHus sBotou. CpaBHeHUe (IOpHI U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odnactu 3emnn. Buabi-sHIeMuKy u
PETIMKTBI.

DOMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIIOTHUECKHE METOAbl H3yUYCHHS




IBOJIONMK. [ CHETHYEeCKHEe MEXaHWU3MbI SBOJIIOIIMM OHTOTeHe3a M TIOSBJICHUS
IBOJIIOIIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTHYHBIE W  AQHAJIOTUYHBIE  OpPTaHbI
PyaumentapHsie  opraHbl W araBU3Mbl.  MOJIIGKYJSIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHMYeCKHEe  METOJbl  M3YYCHHUS  DBOJIOIHH.
I'omonoruunbie rerpl. COBpeMEHHBIE METOIBI IMOCTPOCHUS (PUIOTCHETHYECKUX
JIepEBBEB.

XPpOMOCOMHBIE MYTaIlUU M SBOJIFOIHS TEHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBmiIa) ABOIOIMH. HeoOpaTUMOCTh HBOOIHUU.

AI[aHTI/IBHaH paauanus. HepaBHOMCpHOCTB TCMIIOB 3BOJIOIINH

6.4

Hayunbple rumorespl MNpPOMCXOXKIACHUS KU3HM Ha 3emiie. AOHOreHes u
na”crnepmus. JloHayyHble IPEICTaBICHUS O 3apOKACHUN KU3HH (KPEalOHU3M).
I'nnore3a MOCTOSAHHOTO CaMO3apOXKACHUS JKU3HU U €€ OIPOBEPIKEHUE OIBITAMU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxkneHue XKU3HU U
acTpoOHOIIOTHS.

OcHoBHbIE 3Tanbl HeopraHuyeckoil spomouuu. [lnanerapnas (reosnorudeckas)
HBOJIOLMUS. XUMHUECKas »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHMYeCKUX
BemiectB u3 Heopranmdeckux. Omeir C. Mumiepa u I'. FOpu. OOpa3zoBanue
nosnMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.J. Omapuna, rumoresa
nepsuyHoro OynboHa JIx. XonneiiHa, reneruueckas rumoreza I'. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHWYeCcKHE OCTAaTKH.
I'eoxpononorus u e€ Meroabl. OTHOCUTENbHAs M AOCOJIOTHAS T€OXPOHOJIOIHUS.
I'eoxpoHonOrMUecKas 1mKasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavaneHele sTanel opraandeckoi 3Bomronud. IlosBieHnEe M 3BOJIIOLUS MEPBBIX
KJIETOK. OBONIONUA MeTabonm3Ma. BO3HMKHOBEHHWE TEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJor MepBBIX Ha 3eMile COOOIIEeCTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLUUOHHOE MPOUCXOXKIECHUE
BUpycoB. IlpouncxoxkIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIOLMU BBICHIMX pacTeHHi. OCHOBHBIE apoMoOp(O3bI
pactenuii. Bbeixox pacrenmit Ha cynry. [losiBneHume CHoOpOBBIX pacTeHUN U
3aBoeBaHne uMu cymu. CemeHHble pacTeHus. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Talbl 3BOMIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benyackas dayna. KeMOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpa0BBIE )KUBOTHBIE. JKU3HB B BOZE. DBOIOIMS TO3BOHOUYHBIX.

[Tpoucxoxaenne ampubmii 1 pentwinii. [IporcxoxaeHne MIEKONUTAONNX H




ntui. [lpuamun kmrodeBoro apomopdosa. OcBoeHHe OECrO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEepUoaM: apXel, PoTepo30H, MaIeo30u,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [losiBIeHHE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTe00pa3oBaHuE:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUpAHUS — HKOJOTHYECKHUE KPU3MUCHI mponuioro. IlpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHHi. COBpEMEHHBIH SKOJOTUUYECKHH KPHU3HC, €T0

0CO0EHHOCTH

6.5

Pasnenst m 3agaunm anTpomosoruu. Mertonbl anTpornosnorud. CTaHOBJIEHHE
MPEACTABICHUIN O MPOUCXOXKACHUH YyeoBeKa. COBPEMEHHbIE HAyUHbIE TEOPUH.
CxoAcTBO 4YenmoBeKa C KUBOTHbIMU. (CHCTEMAaTHMUECKOE IOJIOKEHHE YeJIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHM:  CPAaBHUTENBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HO0IOTO-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTauyms 4elloBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNEe U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE TrOJOBHOrO MO3ra U BTOPOMl CUTHAIBHOU
CUCTEMBI.

JIBmokyme cuibl ((akTopbl) aHTpONOreHe3a: OMOJOTMYEcKHEe, COLMaIbHBIE.
CooTHolleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DPAKTOPOB B aHTPOIOTeHE3E.
OCHOBHBIE CTaIuM AaHTPOIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NPEAKH JIIOJIEH.
UYenoBek  yMmenblil, MepBble  H3TOTOBIEHUSA opyAud  Tpyaa. UYenosek
MPSMOXOJSAIIMKA U TEPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemorek
reiiens0eprckuii — oOLIMIl MpeoK HeaHAEPTATbCKOTO YeJloBeKa U YeJOBEKa
pazymHOro. YenoBek HEaHAEPTANBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
UYenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHHUCOBCKHUH 4YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 32 MpeneiaamMu AQpukH.

DOBOJIIOLIMSL  COBPEMEHHOTO 4YenoBeKa. EcTecTBeHHBIM OTOOp B MOMYJISALUSAX
yenoBeka. MyTanMoHHbI mporiecc W noiaumopdusm. [lomynsiinoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3h(EeKT oCHOBATENS» B MOIMYJISAIUAX COBPEMEHHOTO
YeloBeKa.

Yenoseueckue pacel. Ilonstme o pace. bonbmme pacel: €BponeouaHas
(eBpaswmiickasi), aBCTpaJO-HETpOWJHAs  (PKBaTOpPHAJIbHAs),  MOHTOJIOWHAS
(asmaTcko-aMepuKaHCKas). Bpemss M myTu pacceleHHs 4eloBeKa I0 IUIaHEeTe.
EnuncTtBO  yenoBeueckux pac. HayuHas  HeECOCTOSTENBHOCTh — pacU3Ma.
[IpucnocoOaeHHOCTh YeloBeKa K pa3sHbIM YCIOBUSAM OKPY)KAIOLIEH Cpesbl.
Bmustaue reorpaduueckoit cpensl u  apeiia TEHOB Ha MOPQOJOTHIO |

(hU3HOJIOTHIO YeTTOBEKA

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU




7.1

Paszpnensl u 3anaun sxos0ruu. CBs3b SKOJIOTUU C IPYTUMH HAyKaMHU.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
npupojHele U JabopaTopHble. MoaenupoBaHHEe B HSKOJOTUH. MOHUTOPHUHT

OKPY’KaIOIIIECH CpeIbl: TOKAIbHBIN, pErHOHAILHBIN U TJI00aIbHBIN

7.2

Okonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Kiaccudukanms
9KOJIOTHYECKUX  (PAaKTOpoB: abmoTHYecKHe, OWOTUYECKHE, aAHTPOIIOTCHHEIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBUS dKosorudeckux ¢akropos. IlpaBuio
muanmyma (K. Hnpenrens, FO. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC H
CTEHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak 3KOJOTHUecKuil (akrop. JlelicTBue pa3HBIX
Y4acTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. ODKOJIOTUYECKHUE TPYIIIbI
pacTeHMii U >KMBOTHBIX MO OTHOIICHHIO K cBeTy. CHUrHajgbHas poJib CBeTa.
DoTonepruoan3M.

Temneparypa kak oskonoruueckuii Qaxrop. [eictBue Ttemmeparypsl Ha
opranu3msl. [IoMKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTraHU3MbL. DBPUTEPMHBIC U
CTCHOTEPMHBIE OPTaHU3MBI.

BnaxxHocte kak akojormdeckuit ¢axrtop. Ilpucnocobnenus pacteHMHd K
MoJiJIep>KaHuio BoAHOTrO Oananca. Krnaccudukaius pacTeHU MO OTHOIIEHHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YyIIHAs, IOYBEHHas,
ryOMHHas  MOANOYBEHHas, BHYTPUOpPraHW3MEHHas. (DOU3NKO-XUMHUYECKHE
OCOOCHHOCTH Cpell oOMTaHMs OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CPENAX.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpHcrnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM YCJIOBMM
AKU3HU.

XKuznennsie popmel opranuzMoB. [lonsrue o xuzHeHHOM (opme. JKuU3HEHHBIE
(GbopMBI pacTeHMi: JepeBbs, KyCTapHUKU, KyCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJlHoJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI JKUBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOnoHTHL. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOJEHCTBHM: KOHKYpPEHIUS,
XMIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUs  (Tomuueckue, Qopuueckue, ¢dadpuueckue). 3HaUEHUE
OMOTHYECKUX B3aMMOJEHCTBHIA JUIS CYIIECTBOBAaHUS OPraHU3MOB B cCpejie

oOutanus. [IpuHIMI KOHKYPEHTHOTO UCKIIOYEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momyisaiuu. [lomymsiuus kak Ouonorumveckas

cucrema. Poib HEOTHOPOTHOCTH cpelibl, GU3NUECKUX OaphepoB U OCOOCHHOCTEH




Ouosioruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYphI HOIMYJISALIMH.
OcHOBHbBIE TMOKa3aTeJM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
IIOJIOBAsl  CTPYKTypa, pOXKAAEMOCTb, IPUPOCT, TEMII pPOCTA, CMEPTHOCTb,
MUTpaLU.

Okosnorudeckass CTpykrypa nomyisanuu. OILleHKa YHCIEHHOCTH IOIYJISALUU.
JluHaMuKa nomyJsiiuUA U €€ peryiisalus. bUOTMYEeCKuH MOTeHUMan IOITYJISLUN.
MopenupoBanue AMHAMUKH — IOMyJssnMM. KpuBble pocTa  YHUCIEHHOCTH
nonynsauuu. Kpusble BbDKMBaHMs. Perynsnus 4uCIEHHOCTH MOMYJSALUM: pOJIb
(GakToOpOoB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

[TonsTe 00 SKoJOrMYeckod HuUIIe BHAa. MecrooOutanne. MHOroMepHas
Mozenb dKonorndeckod Humm Jk.M. XatumHcona. Pa3zmepbl 3KonOruueckoin
Huuy. [loTeHnnanpHas v pealn30BaHHAs HULIH.

Bun xak cucrema mnonynsuuid. Apeainbl BUIOB. Buipl M uX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTH  MOBEAEHUS W MHUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

7.4

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuoOIleHO3e. DJKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKUMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayueHTbl. Tpoduyeckue ypoBHu. Tpoduueckue menu um ceTH.
Abuotnyeckue 650ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BELIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeIM 3KOCHCTEMBI. buomacca M mpoaykuusa. OKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHUH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIEeCTB — cyKueccuu. [lepBuunble u
BTOPUYHBIE CYKLECCMM M HX MPUYUHBL. AHTpPONOIeHHbIE BO3JCHCTBUA Ha
cykueccuu. KnmnmakcHoe coobmiectBo. bruopasnoobpasue u mosiHota KpyroBopoTa
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipuponnbie 3KocHUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOTHBIMH 3KOCHCTEMaMH.
Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opockas diopa u
¢dayna. CuHanTponuzanusi ropoJiIckoi ¢aynsl. buonornueckoe u xo3siicTBeHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOo3KocHcTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEHCTBUI OPraHM3MOB B SKOCHCTEMAX.

[Iepenoc sHeprun U BEWIECTB MEXKIAY CMEXHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpPraHu3MOB, MONYJSALUMH M DKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU




cymecTtBoBasia ku3Hb. YdeHue B.M. Bepnaackoro o Owmochepe. ObGmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3aKOHOMEPHOCTH cCyIecTBoBaHUSl Ouocdeprl. OcobeHHOCTH OMochepsl Kak
rimo0aNbHOM  dKOcHUCTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTbl BemecTB M OHOr€OXMMHYECKHE IHMKIBI (YrJIepoaa, a30Ta).
PurmuunOCTS siBCHMIT B Onocdepe.

3oHanpHOCTH Ouocheprl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W INIUPOKOJIMCTBCHHBIC Jieca, CTENH, CaBaHHBI,
MYCTBIHU, TPOIUYECKHE Jieca, BBICOKOTOPbs. Kimmar, pacTUTEIbHBIH H
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u QyHKIHS KUBBIX CHCTEM, OLIEHKAa MX PECypCHOrO MOTEHIHAIa U

6uochepHbIx QyHKIUN

7.6

DKOJOTUYeCKHe KPU3UCH M MX NMPHUYMHBL. Bo3nelicTBue denoBeka Ha Ouochepy.
3arpsi3HeHUEe BO3AYIIHOU cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJAHOW CPEJIbl.
Oxpana BonHBIX pecypcoB. Paszpymenue nousbl. OXpaHa IIOYBEHHBIX PECYpPCOB.
W3MmeHeHne knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM U JKUBOTHBIA Mup. OxpaHa
PacTUTEIBHOTO W KUBOTHOTO Mupa. OCHOBHBIE NMPHUHIMIIBI OXPaHbl IPUPOJIBI.
Kpacubie knHuru. Ocobo oxpansemble mnpupojanbsie Ttepputopun (OOIIT).
borannueckue caapl ¥ 300J0THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U MPHUPOJBI.
PannonaneHoe  mpUpPOJONOIB30BAHME U COXpaHEHME  OHOJOTHYECKOIo

paszHooOpa3us 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorus. buonornueckue cuctems u mporeccsl; 10 kiace. yriayOaeHHOS
obyuenue TepemoB A.B., Ilerpocosa P.A. OO011ecTBO ¢ OrpaHUYEHHOMN
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

* buonorus. buonornueckue cucremsl u pouecchl; 10 kiace. yrinyOieHHoe

obyuenue. TepemoB A.B., Ilerpocora P.A. O011ecTBO ¢ OrpaHHYCHHOM

oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA
1.B.C.PoxiioB. TemaTudeckuii 1 UTOTOBBIN KOHTPOJIb. COOPHUK MPOBEPOUHBIX

paboT. buonorus. 10 kmacc. Mockga 2014r.

3. O.Il.ynkuna. buonorus 6-11 knaccel. [IpoBepouHbie TECTHI,

pa3HOypOBHEBBIE 3a1anud. Bonarorpan: Yuurens, 2012r

4. H.A.borganoB. KoHTponbHO-U3MepUTENbHBIE MaTepraibl. buonorus 10

kinacc. ®I'OC. Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Paznen «9Bosronust OpraHu4ecKkoro Mupa.

Teopusi, TpeHHpoBOUHbIE 3a1aHud. Jlernon, 2016r.



6. A.A.Kupunenko. buonorus. Paznen «I'enerukay. Bee tumbl 3aad.

TpenupoBouHas terpaisp. Jlernon, 20161

7. C.1.KonecuukoB. buosiorus. Paznen «konorus». Teopus,

TPEHUPOBOYHBIE 3a1aHus. Jlernon, 2016r.

8. B.C.PoxyoB. Temaruueckuii 1 UTOroBblii KOHTPOJIb. COOpHUK

IpoBEPOUHBIX paboT. buomorus. 11 kimacc. Mocksa 2014r.

[IIBenioB. buosorust. O6mas 6uonorus 10-11 kmaccsl. Mocksa. poda.2012r.

10. H.A.bornanoB KoHTpoJsibHO-U3MepUTENbHBIE MaTepualibl. buomnorus 11

knacc. ®I'OC. Mocksa. Bako, 2016r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. «kEnunas xomnekmnus [{udpossix O6pazoBaTenbHbIX PecypcoBy»
(http://schoolcollection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbIi yueOHUK «BrHOTOTHD).

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue xaeTok



5. http://biokhimija.ru/lekcii-po-biohimii.html - Groxumust
6. http://evolution2.narod.ru/index.htm - sBosrorus

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTuHA MHpa
8. http://planete-zemlya.ru/ - I1Tnanera 3emis

9. http://ecologysite.narod.ru/index.html - skomorus

10. http://bio-nica.narod.ru/index.html - ouonuka
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