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MOSICHUTEJIBHASA 3AIIUCKA

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

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TmpeaMmeTb». CormacHo mnonoxkeHusMm @OIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIaCTH HAy4YHOI'O 3HaHHWS, CBA3aHHOIO C OHMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyO0iaéHHOM
YPOBHE, onpeaesieT 00s13aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COZep KaHue, €ro
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanv30BaH NPUHIUII MPEEMCTBEHHOCTH C HM3y4YeHHWEM OHOJIOTMH Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCTEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO MpeaMeTra
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OO0y4YeHUsS U B
GbOpMHpPOBaHUM  OCHOBHBIXBUJOB  Y4YEOHO-TIO3HABATEIILHOM  JIESITEIbBHOCTU
OoOy4Jaronmxcss MO0 OCBOCHHIO COJIEPKaHUS OMOJOTHYECKOTO 00pa3oBaHUsS Ha
YPOBHE CpeaHero ol1iero oopa3oBaHms.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro ooimero oopa3oBaHus
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaromIMXCsi O >KMBOM MPUPOJE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOW OHMOJOrMu, 3MOPHOJOTMHA M OHOJOTMU Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiornyeckoro  oOpa3oBaHuMs B By3aX UM OpraHM3alMsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJy4YarOT pasBuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEICHUS IPUKIIATHOTO U TIOUCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeObHOMYy mnpenmery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBINM MOAXOABI K HU3YYEHHUIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, SBOJIOLMN OPraHUYECKOro MUpa Ha 3emie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTUH, AKTyalIU3UPYIOTCS 3HAaHUS OO0ydarluxcs Mo OOTaHUKE, 300JI0THH,
aHaromuu, (Qusnonorun yenoBeka. B 11 kimacce wH3ydarOTCs SBOJIOIMOHHOE
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)KallMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOJornyecKkux 3HaHui. 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
TOM uinu MHOW oOjacTu OMOJIOTHMH, BKIJIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb uzydenus yueOHnoro mpenmera «buonorus» Ha yriyOnEéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra M NpUOOpEeTeHHE YyMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHuss yuyeOHoro mnpeamera «buosorus» Ha
yriay0aEHHOM YPOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3a]a4:

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

O3HAKOMJIEHUE OOYy4YalOMMXCd C METOJAMH IIO3HAHMS >KUBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEJIbHOTO  IMPOBENEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh W HCIIOJB30BATh OMOJOTMYECKYI0 HH(POpPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 30POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX  JIFOZICH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMH €10 MpoOjJeMamMH, METOJO0JOTUen
OHOJOrNYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUSI AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHUYECKUX
00BEKTOB U MPOLIECCOB;



BOCIIUTAHNE y 00YYAIONMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBICHHSIM; (HOPMUPOBAHHUE IKOJIOTUIECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUH (COOIOACHUE MpPAaBHJI TOBEICHUS B TPHUPOAE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON oOpazoBarenbHON TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
WHIMBUTy AIbHBIMUA HHTEPECAMU U IOTPEOHOCTSIMH PETHOHA.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopa3osanusi, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3arMoOHHBIX (OPM, METOJOB U CPEJACTB OOyYCHHS OHUOJIOTHU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro CoAepKaHWs W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeNBbHBIM YCIOBUEM MPU 00YYEHUN OMOJIOTUH HA YIITyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENCNSeTCS Y4YUTeIIeM Ha OCHOBE HWMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas: OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHue 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. I1aBnos, . 1. 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 cucTeMBbl Kak mpeaMer u3ydeHuss Ouosioruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJIEKYJIAPHBIMA, KIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ 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. [lonstue BbIOOPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.



JleMoHCTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKK KU3HW», «bHonormdeckue
cucteMbl», «CBOHCTBAa >XMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «MeTosl
W3YUYCHHUSI )KUBOU TIPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB TpH
W3YUYCHHH JKUBBIX CHCTEMY.

Tema 3. buoJsiorust KieTku

Knerka — cTpykTypHO-QYHKUIHMOHANIbHAS €IUHMIIA >KUBOro. Kcropus
oTKpbITUs KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOHN KJIETOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, IU(]PepeHInanbHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanHvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

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

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KJIETOK.

IIpakTuueckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, aektpodope3, auddepeHraIbHoe EHTPUGYTHUPOBaHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona u e€ ponb Kak pacTBOpUTENS, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOruueckas
pob. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBAa KIETKH. buosornueckue mnojauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTHIHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS



cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonornyeckue Qpynkmum 6emkoB. [Ipuotnsi.

YraeBonbl. MoOHOCaxapuabl, AMCAXAPUJIBI, OJTUTOCAXaPUIbI U MOJUCAXAPUIBI.
OO0mumii T1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YIII€eBOIOB.

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

Hyxknennossie kucnotel. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxkneotunpl. [Ipunnun kommiementapHoctu. IlpaBuno Yapradda. CrpykTypa
JAHK — nBoiinast cniupans. Mectonaxoxaenue u ouonorunueckue gpynkuun JHK.
Buasl PHK. ®yukunu PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUNKHU, UX (DYHKIIMH B
Kietke. /{pyeue nykieozuompughocghamol (HT®).CexBenupoBanue JTHK. Memoow:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXUMHYECKHE U OMO(MU3UYSCKUE HCCIICIOBAHUS
CocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyNl. Mooenuposarue
CMpPYKMypbl U QYHKYUi OUOMONEKYI U UX KOMNaekcos. KomnvromepHulil ouzaiin u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JleMmoHcTpanuu

[Toptpetsr: JI. Ilonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoae», «Pacnpenenenne XuMUYECKUX SJIEMEHTOB B )KMBOW MPUPOJIE».

Tabmuubr u cxembl: «lleprogudeckas TabaUIa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHUe
MOJIEKYJIbl Oenka», «CTpyKTyphl OEIKOBOM MOJIEKYJb», «CTpOeHUE MOJIEKYJI
yrieBoJoB», «CTpoeHne MOJEKya JunuaoB», «HykieMHOBbIE KHCIOTHDY,
«Ctpoenne Mosnekysbl ATOy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHNE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHEe OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

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

Tema S. CTpoeHue U QyHKIMH KICTKH

Tumbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.



CtpoeHure npoKapuoTUIECKOM KieTku. Kinerounast cTeHka OakTepuidl U apxew.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGora Hatpwmii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
kieTkd. OnHoMeMOpaHHBIE OPraHOMAbl KIETKU: SHIOIUIa3MaTUYeCcKas CeTb
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. I7maakuii  (arpa”yJisipHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosnu pacturesbHbIX KiIeTOK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KIETKM:  MHUTOXOHJPHUHM,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOPOILIACTBI, XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomesrxcymounvle Qunamenmeo.
MuxkpodunamenTsl.  Axkmunogvliemukpoguiamenmsi.  MbIIEUHbIE  KIJIETKH.
Axmunosvle KOMNOHeHmbl Hemblueunblx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enKoOBBIM MaTpuKkc. [IpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010YKU 6 Mmumose. AHoepHviii
Mpancnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 3YKAPHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JeMoHCcCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKH», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

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

JlaGopaTopnass pabora «U3ydyeHue CTpOEHUS] KJIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoiiM3a W JAEIUIA3MOJU3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuuyeckass padora  «l3ydyeHue  JBMXKEHHUS  IUTOILIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTuueckoe oOecnedeHue KIeTku: mnpeBpamieHue ATO B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtaiu3aTtopoB. bemku-
aKTUBATOPbl M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponap XJIOpOIUIacToB B Ipouecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
¢domocunmesa. IlponyktuBHOCTh oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

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

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mporiieccax omosorndeckoro okucieHus. [{ukmmueckne peaknuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cumnmes



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

JleMoHCTpanun

[Toptpersr: k. IIpuctmu, K. A. Tumupszes, 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, 00OpYIOBaHUE MJIsi MPUTOTOBJICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

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

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakuun mMarpuuHoro cunrte3a. [IpuHUINN KOMIUIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApPUOT. Perynsiius akTUBHOCTH T'€HOB Yy MHpoKapuoT. I'mmortes3a
ornepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmvl IKCNpeccul 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekeTounble (hOPMBI )KU3HU U O0IMTaTHBIE Mapa3uThl. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupychbie 3a00seBanus yesioBeka, XMBOTHBIX, pactenui. CIIN], COVID-
19, conmanbHbIEe 1 MEIUITMHCKUE TTPOOIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuux maccugos («bigdatay)
CmMpYKmypHuix buonocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu 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 MOJIEIIA 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
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUN) TIEPUOIBI UHTEP(DA3BI.

Martpuunbii cunares JAHK — pemmkanwpa. IIpuanuner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKH — KapuOTHUIl. JIUTJIOWIHBIA 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.

Perynmauuss mutorndeckoro nmkia kietku. [Iporpammupyemas kiaerouyHas
rudesb — arnomnTo3.

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

JleMoHCTpanun

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutoszyn, «CTtpoeHue
xpomocom», «Permukarus JTHK.

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

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HENCSITCIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APpYyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



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

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTH CTpPOCHHUA, (PYHKIMHA 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 OAHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEO0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX pPACTEHUI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. llorymomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEILIECTB pacTeHUsAMU. lIuTaHne >XKMBOTHBIX. BHyTpuIosoCTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamnus npixanus. JpixarenbHble 00BEMBIL.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyrm kpoBooOparieHus. OBOJIOLHUOHHBIC
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranbl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTENBHON cUCTEMaMu. Boinenenue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne M QpyHKIMOHUPOBAHUE
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 XUMUYECKOW 3aUThl. DUTOHIUABI.

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 KIOHaIbHO-celeKTUBHOro umMmMmyHutera (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. PasznpaxumMocts M peryysiuus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKABOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX UBOTHBIX. Peduekc u
pednekropHas nyra. bezycinoBHbie 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-runoduiapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

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

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas cUCTeMay, «IHIAOKpUHHAsA cucteMa», «CTpOEHHME MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

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



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIIPENapaThl OTHOKIECTOYHBIX
OpraHW3MOB, MUKpOIIpENapaThl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HbIX OTACJIOB, BIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE I IEMOHCTPAIIMH TOYBEHHOTO U BO3IYIITHOTO 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 paCTCHHI.

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  06ecrnonoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
meno3a. [losenenune xpomocom B Meno3e. KpoccuHrosep. buonornyeckuii CMbICI
Me€Ho03a M IIOJIOBOTO Tporecca. Meno3 M €ro MeCTO B JKM3HEHHOM IHKJIC
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.

NHnuBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha npumepe Jsarymku). JpoOnenwe. Tumbel  apoOsieHuUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHOHAbHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pe3yjibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue >xuBoTHBIX. [locTaomOpuonanbhbiii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHE MPSAMOrO0 M HEMPSIMOTro



Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PETYISAIUN POCTA )KUBOTHBIX M YesioBeka. CTaauu MoCTIMOPUOHATHHOTO 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 pacteHud. OIUIOAOTBOPEHUE 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: «BereratuBHoe paszMHoxkeHue», «Tumbl OGecrosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHesa», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIBHBIX PAaCTeHUI, « KM3HEHHBIN LUK
MOPCKOM  KamycTbDy, <«JKWM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  LHKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

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

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BplsiBIeHHE NPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICIINX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Wcropust cTaHOBICHUS W pPa3BUTHS TEHETUKW Kak Hayku. Paboter T
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€ T€HETUYECKHUE MOHATUS U CUMBOJIbL. ' OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



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

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.
Tumodees-PecoBckuii.

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHUX

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

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

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

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOI0
HacleJOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs 1oja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['eHotur kak uenocTHas cucrema. [IenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBbI ajulenn3M. B3anMoAelCTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHSA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTHYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO31UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

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

Tabmumpst u cxemsl: «IlepBeiif 1 BTOpoil 3akoHbI Menaens», « TpeTuil 3aKkoH
Menpnens», «AHanusupymollee CKpelmuBaHuey, «HemomHoe noMUHUpOBaHHEY,
«CrenyieHHOEe HAcleOBaHWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajljIenu3M», «B3auMoaeicTBue TeHOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

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

IlpakTnueckass pab6ora  «/3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  GopMupoBaHWU (DeHOTHMA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOCcTH. HopMa peakuuu npusHaka. BapuanmoHHbIN
psin u BapuanmonHas kpupas (B. Moranmncen). CpoiicTBa MoAMUKAIIMOHHON
W3MEHYMBOCTH.

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

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  WHIAYUUPOBAHHBICE MyTaluMu. SaepHble U
HUTOIIa3MaTuYeckrue MyTtanuu. CoMaTUYeCKUEe W MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoM u3MenunBoct (H.M. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
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,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTammii.



ObopynoBaHue: *KUBbIE U TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpaduu) )KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToapl  UM3ydeHMsT T€HETUKHA  4YEJOBEKa: I'€HEAIOTMYECKHUM,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJIHOT€EHOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJE C IOMOILBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
O00Je3HH 4YeloBeKa. boJie3HM C HacleCTBEHHOM NPEenpacroiloKEHHOCTBIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00yieBaHUN 4YenoBeka. MeauKo-TeHETUYeCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIJIETOK.

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

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3YYEHUS] TEHETHKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNs UETTOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JTOMECTUKAILIUHU.
VYuenne H. WM. BaBunmoBa o IleHTpax mNpoOUCXOXKIECHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTe€HUil. Pojb CeleKknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMoOHHON padboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
WHMBUAY AJIbHBIN. Ortanbl  KOMOMHAIIMOHHOM  cenekuuu.  VcnbeiTanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKH
¢dbeHoTua NOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momotIbio aHanmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHHE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas rUOpUAU3AIIHSL.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUIN U KUBOTHBIX. «3e1€HAs
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

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

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKAECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«Metogpl cenexkuumn», «OtnanénHas rudpuauzanus», «MyTrareHes3y.

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

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOJbl M JIOCTHKEHUS CEJEKIMH PACTEHUA H
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTHHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYpBHI, MUKpPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACTBO O€nKa, aAMUHOKHUCIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB U UX 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 ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. HMcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIO HAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbix JTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHE COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXAHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOACTBE, «KieTouHas uHxeHepus», «I eHHass HHXKEHEePUs».

JlabopaTtopHnasi padora «l3yueHne 00bEeKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «lloyyeHrne MOJTOYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1.3apokaeHne W pa3sBUTHE IBOJIOUMOHHBIX NpPEACTABJICHHUI B
omnoJiorun

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

JIBroKyLIME CUIIbl HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHMW3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTnueckor Tteopuu dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHUs
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
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 TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus KaKk 3JeMEHTapHas €IUHULA 3BOIOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. M3meHeHue
reHo(oH/a TOMYyJSLMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOJIOUMH. MyTallmOHHBIN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homyssinusx. OQdext
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznooobpazus: npudunsl u cieocmsus. llposenenue s¢pgpexkma Opeiigha 2erog 6
oonvuwux u  manvlx  nonyrayusx.  Murpauun.  M3omAuus  0OMySsSIUi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

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

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3MoB: MOp(]oIoruyeckue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CcTpykTypa. BumooOpazoBaHume Kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpaszoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJUI0NIaTpUUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (monUIIonIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBumxyiue
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«l'eorpadueckast M30JISAIUS  JTUCTBEHHUIIBI CHOUPCKONM W JIMCTBEHHUIIBI
JnaypcKoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX,
«®uznonornueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojsie», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduyueckoe BUA000pa3oBaHUE
TpEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHJA000pa30BaHUE BUIOB CHHUID,
«ITomumnnouasl pacteHuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BHUAOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlabopaTtopnasi padora «BpIsiBIeHHE W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJI.

JlaGopaTopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOTHIECKOMY
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 3emuu. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

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

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmuubl U cxembl: «DUIOTeHETUUECKUN DS/l JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Pemuktel»y, «HawanbHble CcTaguu SMOPUOHAIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH 3BOJIFOLIHI.

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

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpoBepkeHue onbiTaMu D.
Penu, JI. Cnannannanwu, JI. [1actepa. [IporcxoxaeHne >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHEIE ATaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB nu3 Heoprannueckux. OmeiTr C. Mumiepa u I'. HOpm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oyiapona JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopuss 3emuin U Meroabl €€ wu3ydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxpoHomoruss u e€ wMeroapl. OTHOcUTENbHass © aOCOIIOTHAsS
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHble 3Tanbl OpraHudecKkod HBOJONMU. [losBiIeHHE W 3BOJTIOLHS
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIponcxoxkaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHHs. [IpoucXOXKIeHHE [BETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwinil. [IpoucxoxaeHne MIEKOMUTAIOMINX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaifHo30¥. OOm@as XapakTepucTuka KiuMara U
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieobpa3oBaHue: €ro ycliOBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIECTBUS MAacCOBbIX BbIMHUpaHUil. COBPEMEHHBIN HSKOJOTHUYECKUNA KPHU3HUC, €T0
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIbI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanwu, JI. [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 CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTamnbl  HEOpPraHWYEeCKoW  3Boiouum», «l'eoxpoHosiormyeckass  IIKaiay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIECTOUHBIE BOIOPOCINY,
«MHuorokierounsie Bogopocan», «Mxm», «llanoporauxkm», «l'omoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomop¢do3bl KHUBOTHBIX», «lIpocreiimme», «KumednonoaocTHeiey,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecsy», «lItnusyy, «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», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repOapuu pACTEHHM pa3IUYHBIX OTAEJIOB, KOJIIEKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHas sadopaTopHasi padora«MonenupoBanre onbIToB Muiiepa—
Opyu 1o wu3yyeHuto aOHMOTEHHOIO CHHTE3a OpPraHWYECKUX COCJIWHEHHH B
NEepBUYHON aTMochepey.

JlabopatopHass padora «/I3ydyeHHe M OINKCAaHHE MCKOMAEMBIX OCTaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEH CTPOCHUSI PaACTECHUI
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBJIEHHE TIPEACTABICHUN O MPOUCXOKICHUM YENOBEKA. Pennrunosneie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

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

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOIOrHYecKue, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLMATIBHBIX (DAKTOPOB B AaHTPOIOTEHESE.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYIUM Tpyaa. UenoBek NpsMOXOMALIMN U MEPBBIA BBIXOJ JIKOJAEU
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii — 0OmME  MPeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEGHHE KOHTHMHEHTOB 3a mpenenamMud AQpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4elloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUSIX
yenoBeka. MyTanvoHHBINH Tiporiece u moiauMopdusM. [lomysiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccelieHHs 4YeliOBeKa IO IUJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh — 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.  ODBOJIOLIMOHHAS ~ QHTPONOJIOTHS W MaJIEOAHTPOMNOJIOTHUS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

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

Tabmuiel ¥ cxeMbl: «MeToIbl aHTPOIIOJOTHIY, «I 0JJOBHON MO3I UeIOBEKa,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCKkUM dyenoBek» «Heanaepranbubny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHU YEJIOBEKa», «Packl UeoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU M OHOJCHCKUMM CHOKETAaMHM TPOUCXOXKICHUS YeJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKA, MOJIENb
yepena 4YeloBeKa M 4epena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
IIUMITaH3€e, MOJIEJIN TOpCa MPEIKOB YeI0OBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAOPTraHNU3MEHHBIX CHCTEM C OKpY:Kalolei cpenoii

3apoxaeHue U pazputue skosioruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmoAEeHUA. DKCIEPUMEHTHI B 3KOJIOTHU:
npupoHbie U JabopatopHble. MonaenupoBaHUE B JKOJOTUH. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPBbI U KOJOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

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

Tabmunpl u cxemsl: «Pazgensl skonorun», «Metoasl s3konorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJiornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormdeckuin (axrtop. Ilpucmocobiienuss pacTteHuil K
NoJIIepKaHUI0 BoJHOTO OanmaHca. Knaccudukanusi pacTeHH MO OTHOILIEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHAasT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJM4YHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HU.

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



TpaBbl, OJHOJECTHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re00MOHTHI, a9pOOHOHTEL. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMoOJeUcTBUS  (Tommueckue, (Qopudeckue, ¢abpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «Ikonorudeckue 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,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUSY), «XulHuuecTBo», «llapasutuszm», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX JKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX W TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIIOOUBBLIC, TCHEIIOOWBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIINHU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpenax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN 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 (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TIOKa3aTeNM MOMYJISALUU: YUCIEHHOCTh, IUIOTHOCTD,



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

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JlnvHaMuKa MOMyJAIUMUA U €€ peryJisaiusa. buoThudeckuil MOTEHIMAI TMOMYJISLHH.
MoaenupoBaHue TMHAMHUKHA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOJIOTMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

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

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyiasiuum», «Bo3pacTHble  NHpaMuabl
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIUHN KUBOTHBIX.

JlabGopaTtopnasi pabora  «lIpucmocoGieHus ceMsH  pacTeHHH K
PacCCeNICHUIO.

Tema 9. Ikos10rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

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

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. TeHcnu). @yHKIMOHAJIBHbBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLIEHThI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaMU/IbI YKCEN, OMOMACChl U SHEPTHUH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykiieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. KnmumakcHnoe coo0rectBo. bropasnoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopetl U
oxkeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenell, nyCmbitb.

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 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 QyHKkyuonuposanuu sxocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKITY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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

HMIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHATbHBIC
IPYNIBEl OPTAaHU3MOB B JKOCHCTeMe», «KpyroBopoT BEIIECTB B IKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epay, «ArpoueHos», «KpyroBopor BEIIECTB U MOTOK
SHEPTrUM B arporieHo3e», «IIpumepsr ypooskocucTem.

O6opynoBanue: repobapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repObapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTuuyeckas padora «/3ydyeHue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKYypCHsl B arposKocucTeMmy (Ha Moje WM B TEIJIUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmeranerapHas 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.

3oHanbHOCTh 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 PYHKIUH.

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 OMOMBI cymmny, «Kiaumatuueckue
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 M 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.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OHMOJIOTMYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYn K
uHgopmayuu NnO COCMOAHUIO OMOENbHBIX 6U008 U Ikocucmem. OcHoGbl



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

JleMoHCTpanun

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



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHWE OOYyYalOIMMUCS POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haluyue  NpasoCO3HAHUs  DKOJIOTHYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUmMb 1IeIIA U CTPOUTH KU3HEHHBIE TUTaHbI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBaXXCHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPYJa U CTapIIEMy ITOKOJIECHHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMBITA U OMNbITA ACATEIBHOCTH B IMPOIECCE peaan3aluyd OCHOBHBIX HAIPaBJICHUMN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpamaaHncKoOro BOCIMTAHMS:

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

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



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

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHUIO 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 COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

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



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

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 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 M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypEeHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
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) 3K0JIOTM4eCKOT0 BOCIIUTAHMA:

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;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHUS B  MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, orochepsr);

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



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTUIO B IPAKTHUYECKOMN JIESITEIBHOCTH SKOJIOTMYECKON
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 MOJUKYJIHTYPHOM MUPE;

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

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHpPOBaHUU PALMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3JIaHUH IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPY U3y4YCHUU 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 JieaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS Ha OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, F'OTOBHOCTH OCYIIECTBIATH
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 CHGLII/ICI)I/IKy MECTOOOB IIO3HAHMHA,
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 HeﬁCTBHH (HOSHaBaTeHBHBIC, KOMMYHHKAaTUBHBIC,

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

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJlbHble ydeOHblE JEHCTBHUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEUCTBUS, pPEryJsITUBHBIE YHHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1)0a3o0Bble JIOrHYecKUe 1eHCTBHUA:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTh U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpPHbIE NPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH );

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

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl 00BsICHEHUS (DAKTOB U SIBICHUMN
KUBOU MPUPOBI;

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

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpeacTtsa Uil IIPEACTaBIICHHUS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

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

BHOCHUTb KOPPEKTHBBI B JAESTEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENTbHOCTH;

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

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX PO0OJIEM.

2)0a30Bbl€e HCCEeI0BaATEIbCKHE NeliCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY NTOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHH IO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYSHHUIO HOBOTO
3HAHWS, €ro WHTEPIpETAlH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YI€OHBIX M COITMAIbHBIX TPOEKTOB;

(GbopMHUpPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHHs, HAXOAUTh apryMEHTHI Ul JOKa3aTelIbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HECSATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOW JUTeparype, OHOJOTMYECKHX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



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

bOopMyIHUpPOBATh 3aMPOCHl U MPUMEHATH PA3JIUYHBIE 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 ¢
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKue, (Quisnueckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

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

OByaieHUe YHHBEPCAJbLHBIMY KOMMYHUKATHBHBIMH e CTBUSIMU:

1)o01menne:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHUS Mpe/jiaraeMoun
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 IIEPETOBOPHI;

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 3PEHHSI C HWCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eSITEJIbHOCTD:

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

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



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JCHUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

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

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

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

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS Ui BBIABICHUS MpPOOJEM M HX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JIaBaTh OLICHKY HOBBIM CHUTYALUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIMPOKON SpYyAULMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

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;

YMETh OILICHUBAThb PUCKM W CBOEBPEMEHHO IPUHMMATh DPELICHUS 110 HX
CHIKEHHIO;



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

3)npuHsiTHE ce0A U APYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
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 yrIyOJNE€HHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha OOecreyeHue
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 YUCOHBIX, a TAKXKE 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 OHOJOTHU 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 OHOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHasi TeOpust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanuss [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basumnoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, H3MEpPEHHE,
HaOJII0/ICHNE, 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, YEJOBEKAa, MPOIECCOB 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, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
GYHKIUSAMH, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUSIMH, MEXITY
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 U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHIOM 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 POJICTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TTOJTYY€HHBIX PE3yJIbTaTOB;

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

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs IeTb HUCCICIOBAHMs, aHATU3UPOBATHh TMOJTYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

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



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayieil mpodeccCHoHambHOM
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMsl B OpPraHM3alUsAX CPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €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 POCCHUMCKUX 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
(aBomonionHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs IBOJIOIMH), YICHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaswia (munumyma HO. 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, SKCIEPUMEHT), CII0CO0aMU BBISIBICHUS U
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 CUMITIaTPUYECKOTO
BUI000pA30BaHMUS, BIUSHUS JABWKYIIUX CHJI SBOJIONMY HA T€HO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aUMOCBSA3UM MEXIY MPOLECCAaMU HBOJIOIUH,
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€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M USTIOBEUYECTBA;

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

YMEHHUE BBINOJIHATh JIA0OPAaTOPHBIE M MpPaKTUYECKUE padOThl, COOIHOIATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U CNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHNBATh THIOTE3bl M TEOPUU O TIPOUCXOKICHNUN JKU3HU, YEITOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YIIIYOJIATh ITO3HABATEIbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOheCcCHOHATHHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecrBoyacos
HaumenoBaHnuepasieioB u JaeKkTpoHHbIE (HU(POBHIE)
Ne i/m IIpakTH4eckue
TeMIPOrPaMMblI Bcero o0pa3oBaTe/IbHbIEpecypChl
padoThI

1 buosorus xak Hayka

2 JKuBble cucTeMbl U UX U3yUYCHHE

3 buonorust KieTku 0.5

4 XuUMHYECKasi OpraHu3amus KJIEeTKHA 10

3) Crpoenrie u GyHKIUU KIETKA 8

5 OOMeH BellecTB U MpeBpalleHnue Y HEPTUH B 9 1
KJIETKE

7 Hacnencteennas uadopmarnus u 9 05
peanu3anus e€ B KJIeTKe
JKM3HEHHBIN UMK KJIETKU 6 1

9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5

10 Pa3smHoOkeHue u pa3BuTHE OPraHU3MOB 8 1.5

1 ['eneTrka — HayKa O HacJIEeICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HAcleACTBEHHOCTH 10

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6

14 I'eneTuka yenoseka 3 0.5

15 Cenexuus OpraHu3MoB 4 1

16 BuoTtexHonorus u cHHTETHYECKass OUONIOTHs 4

17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

No 11/ HaumeHoBaHuepasieoB H KoanuecrBouacos dexTponnbIe (IHdPOBbIE)
TeMIIpOrpaMMbl Bceero IlpakTHyecknepadoTbl ~ 00pazoBaTeIbHbIEPECYPCHI
1 3apoxkIeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
MPEJICTABICHUN B OMOJIOTUI
2 MuKposBOTIOIUA U €€ Pe3yIbTaThl 14 2
3 MaxpodBOIOIHS U €€ Pe3yIbTaThl 6
4 [TpoucxoxaeHnue U pa3BUTHE )KU3HU Ha 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOoJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXaroIlIeil cpeaoi
7 Opranu3msl 4 cpesja 0OuTaHHs 1.5
8 DKoJI0TUsl BUJIOB U MOIYJISILIUMA 0.5
9 DKos0rus cood1IecTB. DKOJIOTHYeCKHe 12 05
CHCTEMBI
10 buocdepa — rinobanbHas s3kocuctema
11 YenoBek U OKpyrKarolas cpeja
12 PesepBHOe Bpemst
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KonnuyecrBouacos
JIeKTPOHHBbIE HU(PPOBHIE
n/ Temaypoxka IIpakTHYeckue
Bcero o0pa3oBaTe/bHbIEe pecypChl
n padoThI
1 Buonorus kak KOMITJIEKCHAs HayKa U KaK 4acTh 1
COBPEMEHHOTO OOIIECTBA
2 JKuBble cucTeMbI M X CBOMCTBA
3 YpoBHEBast OpraHuU3alus )KUBBIX CHCTEM
4 VicTopust OTKpPBITUS M U3YUYEHUS KIETKU. 1
Kiterounas teopus
MeTobl MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTHH.
IIpakTryeckas padora «M3yueHue MeTo10B
5 KJIETOYHOM Onosoruu (xpomarorpadus, 1 0.5
anekTpodopes, auddepeHnnanbHoe
ueHtpudyruponanue, [1LP)»
6 XUMUYECKUH COCTaB KIETKU 1
7 MuHepabHbIE BEIIECTBA KIETKH, UX 1
Ouosoruueckas poib
OpraHuyeckue BellecTBa KIeTKU — OeNKH.
8 JlaGopatopHnas pabora «O6Hapyx eHue OenKoB ¢ 1 0.5
MTOMOIIIBIO0 KaYECTBEHHBIX PEAKIIHID»
9 CoiicTBa, Knaccuukanms u GyHKIUN OEIKOB 1
10 Oprannueckue BEeCcTBa KIETKH — YTJIEBOJbI 1
11 Oprannyeckue BEECTBA KIETKU — JIMIUABI 1
12 Hyxneunossie kucnotsl. JJHK u PHK. 1 0.5




Jlaboparopuas padota «VccienoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3IUYHBIX OPraHHU3MOBY

13 Crpoenue u pynkuun ATO.
Hpyrue nykneozuarpudocdarsr (HTD)

14 CexBenuponanue JJTHK. MeToibl TeHOMUKH,
TPAHCKPUITOMUKH, IPOTEOMUKHI

15 MeTob1 CTPYKTYPHON OHOTOTHH

16 Tunel knerok. [Ipokapuornyeckas kierka
CrtpoeHue 3yKapHOTHUECKON KIIETKH.

17 [IpakTuueckas pabota «M3yueHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKU
OnHoMeMOpaHHbIE OPraHOUbI KIETKH.

19 [IpakTnueckas padbora «M3yueHue 1BUKeHUS 0.5
[IUTOIUIa3MbI B PACTUTEIILHBIX KIIETKAX)
[TomyaBTOHOMHBIE OpTaHOM/IbI KJIETKU:

20 MUTOXOHAPHUH, TUIACTHIBL. 05
JlaGopatopHnas pabora «lccnenoBanue mia3mMonnsa
W JICTUTa3MOJIA3a B PACTHTEIBHBIX KIETKAX»

21 HememOpaHHbIe OpraHOU/IbI KIETKH

22 CrpoeHue 1 QyHKIMHU s1ipa
CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK 3yKapHOT.

23 JlaGopatopHnast pabota «/3yueHne cTpoeHus KIETOK 0.5
Pa3IUYHBIX OPraHU3MOBY
ACCUMUJISIIIAS ¥ TUCCUMMIISIIIASI — JBE CTOPOHBI

24 MeTabonu3ma. TUMbl OOMeHa BEIEeCTB.

JlaGopatopHnas pabota «/3yueHne KaTalTuTHIEeCKOM




aKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMUIIa3bl WU

KaTaJia3bl)»

DepMEHTAaTUBHBIN XapaKkTep PeaKLUi KIETOYHOIO
Mmetabonu3ma. Jlabopatopnas pabora «3yuenue

25 (epMEeHTaTUBHOTO PACUICTIIICHUS IEPOKCHIA 05
BOJIOPO/Ia B PACTUTENBHBIX M )KUBOTHBIX KJIETKAX)»

26 benku-akTHBaTOPHI U OCIKU-UHTHOUTOPBI

27 ABTOTpOQHBIN THIT OOMEHa BEIIECTB

28 dorocuHTE3

29 Xemocunres. JlaboparopHas pabota «CpaBHeHUE 05
poLeccoB OTOCHHTE3a U XEMOCHHTE3a» '
AHa’poOHbIe OpraHu3Mbl. Buibl OposkeHusI.

30 Jlaboparopuas pabota «CpaBHEHHE TIPOIIECCOB
OpOKEHUS U JIBIXAHUSDY

31 AspoOHBIE OPraHU3Mbl. JTalbl SHEPTETUUECKOTO
oOMeHa

39 DOHeprust MEMOpPaHHOT'O TPaIUEHTA IIPOTOHOB.
Cunte3 AT®: pabota nporoHHON AT®-cruHTa3b!1

33 Peakuuu MaTpuuHOro CUHTE3a

34 Tpanckpunuus — marpuussii cuare3 PHK

35 Tpaucsiiust u €€ dTarb

36 Koauposanue amuHokuciot. Posb pubocom B
O6uocuHTe3e Oenka

37 Opranu3anus TeHOMa y IPOKapuoT U 3yKapuoT

38 MonexynsipHbIe MEXaHU3MBbI YKCIIPECCHH TEHOB Y
AYKapHOT

39 Bupycel — HeksieTouHble HOPMBI KU3HHU U 0.5




obnuratHeie napa3uThl. [IpakTiuueckas paboTa
«Co31aHue MOZIEIHN BUPYCa»

BupycHbie 3a60eBaHus YeIOBEKa, KHUBOTHBIX,

40 .
pacteHuit

41 HanorexHomornu B OMOJI0rMH U MEIUIIUHE

42 Ku3HeHHbBIA UK KIETKU

43 Marpuunsiii cuate3 JJTHK

44 Xpomocowmsl. JTaboparopHas padorta «3ydueHue 05
XPOMOCOM Ha TOTOBBIX MHUKPOIIpENapaTax»

45 JleneHue KICTKH — MHTO3
Tunsl kneTok. KapuokuHes u IUTOKKUHES.

46 JlaGoparopHnas pabora 05
«Habnrogenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa '
nyka (Ha TOTOBBIX MUKpPOIIPENaparax)»

47 Perynsiuus KU3HEHHOTO LIMKJIA KIETOK

48 OpranusM Kak eIMHOE LIEI0e
TkaHu pacTeHuUn.

49 JlaGopatopHnas pabora 0.5
«M3y4yenne TkaHen paCTCHUN»

TkaHU )KMBOTHBIX U YEIOBEKA.

50 JlaGoparopras pabota 0.5
«/3yueHne TKaHeN KUBOTHBIX»

Opransl. CucTeMbl OPraHoB.

51 JlaboparopHast pabota 0.5
«M3y4eHne opraHoB IIBETKOBOTO PAaCTCHUS

52 Omnopa Tena opranu3mMoB

53 JIBI>KEHHE OpPTaHU3MOB




o4 IIntanue opranu3MoB 1
55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX. 1
[InmeBapuTenpHas cuCTEMa 4eJI0OBEKa
56 JlpIxaHue opraHu3MoB 1
S7 JIpIxaHue 1Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1
58 TpaHcOpT BEMIECTB y OPraHU3MOB 1
59 KpoBeHocHas crcrema o3BOHOYHBIX )KHUBOTHBIX U 1
YeJI0BeKa
60 Brigenenue y opranu3smMoB 1
61 3amuTa y OpraHu3MoB 1
62 NmMmyHHas cucTema deioBeka 1
63 PaznpaxuMoCTh ¥ peryIisiiusi y OpraHu3MOB 1
64 I'ymoparnbHast peryisus 1 SHIOKPUHHAS CUCTEMa 1
KUBOTHBIX U YEJIOBEKa
65 @DopMBI Pa3MHOKEHUS OPraHU3MOB 1
66 [TostoBOC pazMHOKEHUE
67 Metios 1
I'amerorenes.
OO6pa3zoBanue U pa3BUTHE MTOJIOBBIX KJIETOK.
68 JlaGopatopHnas pabora 1 0.5
«M3ydyeHune cTpoeHus MOJIOBBIX KIETOK
Ha FOTOBBIX MUKPOITpErapaTax»
69 WupuBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
20 3akJiazKa OpraHoB M TKaHEH U3 3apO/IbIIIEBBIX 1
JIMCTKOB
71 PocT u pa3zBuTHE )KUBOTHBIX. 1 0.5




Jlaboparopnas pabota «BbIsBICHHE TPU3HAKOB
CXOJICTBA 3aPOIBIIICH MO3BOHOYHBIX )KUBOTHBIX)

PasMHOkeHHME U pa3BUTHE PACTCHUIA.

72 Jlaboparopnas pabota «CTpoeHHE OPraHOB 1 0.5
Pa3MHOXKEHHUS BBICUINX PACTCHUN

73 HcTopust cTaHOBIEHUS U Pa3BUTHS TEHETUKH KaK 1
HayKU
OCHOBHBIE TIOHATHUS U CUMBOJIbI TEHETUKH.

74 JlabopartopHnast pabota «/Ipo3oduiia kak 00bEeKT 1 0.5
TeHETUYECKUX UCCIIeIOBAaHUIN
3aKOHOMEPHOCTH HaCJIEI0OBAaHHSI TPH3HAKOB.

75 Mounorubpuaaoe ckpemuBanue. [Ipakruueckas 1 05
paborta "U3ydenue pe3ynbTaToOB MOHOTHUOPUIHOTO '
CKpEIIMBaHUA Y 1p030(uisI"

76 [{uTonornyeckre OCHOBBI MOHOTUOPHIHOTO 1
CKpEUIMBaHUS

77 Ananusupyrouiee ckpemuBanue. Henonnoe 1
JOMUHHUPOBaHNE
JuruOpuHoe CKpenrBaHue.

78 ITpakTruyeckas padora «3yuyeHue pe3ynbTaToB 1 0.5
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(PHIIBD»

79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 1
CKpEIIMBAaHUS

80 CueneHHoOe HacleA0BaHNE IPU3HAKOB 1

81 XpOMOCOMHas TEOPHSI HACTECTBEHHOCTH 1

82 I'eneTuka nomna 1

83 I'enoTun Kak 11eJIOCTHasICUCTEMA 1

84 ['eHeTM4eCKMiT KOHTPOJIb Pa3BUTHS PACTCHUM, 1




JKHUBOTHBIX U YCJIOBCKA

85
86

HN3MeHYUBOCTH IMPHU3HAKOB. BI/II[BI N3MEHYHUBOCTH

MonudukanronHas U3MEHIHBOCTh

87

BapuanvoHHBIN psii U BapUallMOHHAs KpUBasl.
Jlaboparopuas padota «Vccienoanue
3aKOHOMEPHOCTEN MOJUPHUKAIIMOHHON
n3MeHuuBOCTH. [locTpoeHne BapualiMoOHHOTO psjia
Y BapHallMOHHOW KPUBOW»

0.5

88

89

90

T'enoTunnyeckass U3MEHYNBOCTE. KOMOMHATHBHAS
U3MEHYUBOCTH

MyTannoHHast U3MEHYUBOCTb.
[IpakTuueckas pabora « MyTauuu y 1po30(huisl
(Ha rOTOBBIX MUKpOIIpEnapaTax)»

3aKOHOMEPHOCTH MYTallMOHHOTO IIpoIiecca.
OnureHeTHKa U 3MUTreHOMHUKA

0.5

91

92

I'enetnka yenoBeka. [IpakTuueckas pabora
«CocTaBiieHHe U aHaJIH3 POIOCIOBHOI»

MeTtoasl METUITMHCKON T€HETUKH

0.5

93

3HayeHne MEIUIIMHCKON T€EHETUKH B
MPEOTBPALICHUH U JICUEHUU T€HETUYECKUX
3a001€BaHNH YEI0BEKA

94

OCHOBHBIE TTOHITHSA CCJICKIIUU.

JlabopaTopHas pabota

«3ydeHune copToB KyJIBTYPHBIX PACTCHUHA U TIOPO/T
AJOMAaITHUX KUBOTHBIX»

0.5

95

MeTob! ceneKIIMOHHOM paboThI.
JlabopaTopHas pabota
«3yueHne METOI0B CEJIEKIIMU PACTEHUID)

0.5




JIOCTHIKEHHSI CEJIEKIIUU PACTEHUI U )KUBOTHBIX.

% [IpakTrueckas padota «IIpuBuBKa pacTeHUI» L

97 CoxpaHeHue, U3y4CHHE U UCTIOIb30BaHUE 1
TCHETUUYECKUX PECYPCOB
buoTtexHonorus kak Hayka U OTpaciib

08 MIPOU3BO/JICTBA. 1 05
[IpakTuueckas pabora
«M3yueHnne 00bEKTOB OMOTEXHOJIOT U

99 OcHoBHbIE HaNPaBICHHUS CHHTETUYECKOM OMOJIOTHI 1

100 = XpomocomHasi M TeHHAS WHXKEHEPHUS 1

101 Menunuackue OMOTEXHOIOTUN 1

102 [ToBTOpeHME, 00001IIEHNE, CUCTEMATH3AIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 135




11 KJIACC

Ne KoumnuecrBovacos

DJIeKTPOHHBbIENU(PPOBBICOOPA30BATEIBLHbIEPEC
n/ Temaypoka Bcer IIpaktuyeckmuepat6o ypCBI
n 0 ThI

1 OpomonuonHaareopus Y. JlapBuna 1

5 JIBUKyI1IMe CUITbI HBOJIIOLIMK BUJIOB 110 Y. 1
Hapsuny

3 Boprba 3a cyniecTBOBaHHE, €CTECTBEHHBIN U 1
MCKYCCTBEHHBIN 0TOOD

4 DopMUPOBAHUECUHTETHUECKONTEOPHUHIBOIIO 1
1002078

5 OTanbl 3BOJIIOLIMOHHOTO IpoLecca: 1
MUKPO3BOIIOIUS U MAKPOIBOIIOLIUS

6 IMonmynsauus — 1
3JIeMEHTapHAasIeIMHUIAABOJIIOLUN
3aKOH F€HETHUYECKOTO paBHOBeCUs JIxk.

7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabora «BbIsiBIeHnE U3MEHYUBOCTH Y '
0co0el 0IHOrO BHIA)»

8 OneMeHTapHbIe()aKTOPHIIBOIIOIUH 1

9 OddexT ocHoBaTensd. IhPexT OyTHIIIOUHOTO 1
TOpPJIBIIIKA

10 Murpauyu. M3010uu nomyisinuin: 1
reorpaduueckasi, OnoIorundecKas

11 EcrecTBeHHbI 0TOOp — HaNpaBIAIOMIUN 1
(baxTOp BOIIOLUI

12 [TomoBoitoTOOP 1




13

[IpucrocobaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOJIIOIMHU. JJabopaTopHast
pabora «3yuenue apoMopdo30B 1
UIM0AIAaNTAlluN Y PACTCHUN W YKUBOTHBIX)

0.5

14

15

[Tpumeps! pUCTIOCOOICHHUH Y OPraHU3MOB:
Mophooruueckue, GU3n0IOTUIECKHE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
JlaGopaTopHasipaboTa
«IIpucnocobeHUSIOPraHU3MOB U
UXOTHOCHUTEIIBHASIIEIECO00Pa3HOCThY

Bupn, ero kputepun u CTpyKTypa.
JlaboparopHas paboTa «CpaBHEHHUE BHI0B
10 MOP(OJOTHIECKOMY KPUTEPHIO)

0.5

0.5

16

17

CrpykTypaBuaa

BI/I,Z[006p8,30BaHI/IeKaKpe3y.]'H>TaTMI/IKpO3BOJ'I
10J0050%}

18

CBHSBMI/IKPOBBOJ’IIOHI/II/I " SIINJCEMHUOJIOIUHN

19

20

MaKpOBBOJ'II-OI_[I/IH. ITaneoHTONMOrNYECKHE
MCTOJbI U3YUYCHUA 3BOJIIOITUN

buoreorpaduyeckueMeTo I3y YeHUSIBOIIO
1885051

21

OMOPHOIOTrHYECKHE U CPABHUTEIBHO-
MOP(OJIIOTHIECKUE METOIBI U3YUCHUS
HBOJIIOLUH

22

23

MoneKkyJIsipHO-T€HETHYECKHUE,
OMOXUMHYECKHE U MATEMaTHIECKHUE METO/IbI
W3YUYEHUS IBOJTIOIUN

OO01mue3ak0OHOMEPHOCTUIBOJIIOLHU




AnanrtuBHas panuanus. HepaBHOMepHOCTH

24 TEMIIOB 3BOJIOIIUI

o5 Hayu4Hble rumoTe3sl IPOUCX 0K ICHUS KIU3HU
Ha 3emiie

26 JloHay4HbIe PEACTABICHUS O 3aPOKICHUN
KU3HU

27 OcHOBHBIEATANBIHEOPTAHUYECKONIBOIIOLNN

28 ['unoTe3bp3apoKACHUSIKU3HH
Uctopus 3emian 1 METOABI €€ N3yUCHHS.

29 JlaboparopHas pabota «3yuenue u 05
OTHMCAaHNE UCKOMAeMbIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY

30 HavanbHpleaTanblopraHn4ecKoN3BOIIOIUT

31 OBOJIIOLUAIYKAPUOT
OCHOBHBIE ITaITBI YBOJIIOIIUH PACTUTEILHOTO

39 mupa. [Ipaktudeckas pabora «13yueHue 05
0COOEHHOCTEH CTPOeHUS PACTEHUH Pa3HbBIX '
OTJIEJIOBY

33 OCHOBHBIE ITaITBI YBOJIOIUH JKUBOTHOTO
MHpa
OBoJronus KUBOTHBIX. [IpakTrueckas

34 pabota «M3y4yeHre ocoOOEHHOCTEH CTPOCHUS 0.5
MTO3BOHOYHBIX )KHBOTHBIX)

35 Pa3zBuTHe X13HM Ha 3eMIie 1O 3paM U
nepuoaam

36 MaccoBbie BBIMUPaHHUST — SKOJIOTHYECKHE
KPHU3HUCHI MPOLILIOTO

37 CoBpeMeHHBIH KOJIOTUYECKUIT KPU3UC, €T




0COOEHHOCTH

38 CoBpeMeHHasICUCTEMaopraHUUeCKOroMupa

39 OCHOBHBIECUCTEMATUYECKUCTPYTIITBIOPTAaHI3
MOB

40 AHTpOIIOJIOTHS — HayKa O YEJIOBEKE

41 Pa3BuTHe nmpencraBieHui 0 MPOUCXOXKIECHUN
YyelioBeKa
MecTo 4enoBeka B CHCTEME OpraHUIeCKOTrO

42 mupa. JlaboparopHas pabora «3ydenue 05
0COOCHHOCTEH CTPOCHHUS CKeJIeTa YellOBeKa, '
CBSI3aHHBIX C IPSIMOXOXKICHUEM)»

43 JBIKYIIMECHIIBIAHTPOIIOT€HE3a

44 CooTHolIeHre OMOJOTUIYECKUX U
COLIMATILHBIX ()aKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIECTAMUAHTPOIIOTCHE3a

46 [TaneoreneTrka v najeoreHOMHUKa

47 DBOJIOIUSACOBPEMEHHOT 0UETIOBEKA
UYenoseueckue packl. [Ipaktuyeckas padbora

48 «3ydyeHune 2K0JIOTHIECKUX aIarTaluii 0.5
YEIIOBEKa»

49 MexIuCIUIIITMHAPHBIEMETOIBIAHTPOTIOTIOTH
u

50 3apokIeHUE U PAa3BUTHEIKOIOTHN
Mertoast skonoruu. JlabopatopHas pabora

51 «/3yueHune MeToZ0B SKOJIOTHUYECKUX 0.5
HCCIICIOBAHUI

52 3HaueHNe SKOJOTUIECKIX 3HAHUHN s




YCIO0BCKa

53 DKOJOTH4YeCKHEePaKTOPHI 1
AbuoTtnueckue paxkropsl. CBeT Kak

54 sKosiorndeckuii gpaxrop. JlaboparopHas 1 05
pabota «BpIsiBIIeHHE TPUCTTOCOOICHU I '
OpPIraHU3MOB K BIIMSHUIO CBETa»
AbGuotnueckue dakropsl. Temmneparypa Kak

55 sKosiorndeckuit gpaxtop. JlaboparopHas 1 05
pabota «BblsBIEeHHE IPUCTIOCOOIECHHIH '
OpPIraHU3MOB K BIIMSHUIO TEMIEPATypb»
AbuoTtnueckue Gpaxkropsl. BnaxxHocTs Kak

56 aKkosiornueckuii pakrop. JlabopaTopHas 1 05
paboTa «AHATOMUYECKHE OCOOEHHOCTH '
pacTeHHi u3 pa3HbIX MECT OOUTAHUS

S7 CpenploouTaHNsIOPraHM3MOB 1

58 bronornuecknepuTmsl 1

59 KuzHeHHbIEPOPMBIOPTaHU3MOB 1

60 buotnyeckuedakropsl 1
3HaueHne OMOTHYECKUX B3aUMOIEHCTBHI

61 JUTSL CYIIECTBOBAHHS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKHEXaPaAKTEPUCTHKHUITOMYIISIIIAN 1
OCHOBHBIE TIOKA3aTeIH MOMYJISALUH:

63 YHUCJIEHHOCTD, IJIOTHOCTh, BO3pACTHAs U 1
MI0JIOBasi CTPYKTYpa
OCHOBHBIE TIOKA3aTEeJH MOIYJISINH:

64 POXKIAEMOCTb, IPUPOCT, TEMII POCTA, 1

CMCPTHOCTH, MUT'PAIIUU




65

DKOJOTUYECKAsICTPYKTYPANOyJISILIUU

66 JlnHaMuKa TOMyJISIUN U €€ PeryJIsius

67 Kpussie pocta 4nciIeHHOCTH TOMYJISIHH.
KpuBbie BBKHBaHUS
Dkonoruyeckas Hua Bujaa. JlaboparopHas

68 paborta «I[IpucnocobneHus: CeMsiH pacTCHHIA 0.5
K PacCEIICHUIO»

69 Bunkakcucremanonynsuit

20 3aKOHOMEPHOCTH MOBEJICHHUS U MUTPAITUIA
YKUBOTHBIX

71 Coo011ecTBOOpraHU3MOB — OHOIICHO3

72 DKOCHCTEMaKaKOTKPhITasCUCTEMA

73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHH B
IKOCUCTEME

74 OCHOBHBIENIOKA3aTEIMIKOCHCTEMBI

75 OKOJOTHYEeCKUETHPaMU bl

76 H3MeHeHnsaco00IeCTB — CYKIIECCUHI

- [TpupoaHBIe 5KOCUCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCUCTEMBIMOPEH U OKEaHOB

78 [TpupoaHBIe 5KOCUCTEMBI. DKOCHCTEMBI
TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTpPOIIOT€HHBIEIKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTrueckas pabota 05
«M3y4eHne u onrucaHue ypoOOIKOCUCTEMBI» '
3aKOHOMEPHOCTU (POPMHUPOBAHUS OCHOBHBIX

81 B3aMMO/ICHCTBUI OPraHW3MOB B

JKOCUCTEMAX




MexaHu3Mbl BO3IEUCTBUS 3arPsI3HECHUN
pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,

82 OpPraHU3MEHHOM, MOMYJISIIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 Buocdepa — oOmiennanerapras
00oJ10uKa3eMiIn

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMochepsl

86 KpyroBopots! BewmecTs u
OMOT€OXUMHYECKUE IUKITBI

87 3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI
CylIH

88 YcroitunBocTh 6Hocheps

89 DKOJIOTMYECKHE KPU3UCHI M UX TPHUYUHBI

90 Bosznetictue uenoseka Ha Onocdepy

01 AHTpONOreHHOEe BO3/IEHCTBHE Ha
PaCTUTEIBHBIN U )KUBOTHBIN MU

92 Oxpana npupo/sl

93 OCHOBHBIE TIPUHIIUTIBI YCTOWIHUBOTO
Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI
PannonansHOE MpUPOIONONIB30BaHUE U

94 COXpaHEHHEe OMOJIOTHYECKOT0 Pa3HO0Opasus
3emiun

95 O6006m1eHne mo TeMe « MUKPOIBOIIONUS U €€
pe3yNbTaThDy

96 O600mmenue mo Teme «MaKkpOodIBOIIONUS U €€

pe3yabTaTh»




O606menue no Teme «IIpoucxoxaenne u

97 1
pa3BUTHE )KU3HU Ha 3eMIie»

08 O606menne o Teme «IIpoucxoxneHue 1
YeJI0BEKa — aHTPOIIOTCHE3)

99 O06o0meHue 1Mo Teme «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHHUSX OPTraHU3MOB)
O606mienne o Teme «OpraHu3Msl U cpeaa

100 1
oOHUTaHUN

101 O6o6merfe 1o TeMe «DKOJIOTHS BHJIOB H 1
OIS F

102 O606mmenue o teme «buocepa — 1
ri1o0abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







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

KoanposepsiemororpedGoBanus

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM
pe3yJbTaTaM O0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPpaMMBbl CpPeIHEro o00Iero
oOpa3oBaHus

ChopmupoBaHHOCT, 3HAaHMM O MecTe U POJH
OMOJIOTMM B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMHUPOBAaHHH COBPEMEHHON E€CTCCTBCHHOHAYYHOM
KapTUHbl MHpA, B IMO3HAHUM 3aKOHOB HPHUPOABI U
pELIEHUH >KMU3HEHHO BaXKHBIX COLIMAJIbHO-3TUYECKUX,
SKOHOMUYECKHX, 3KOJIOTMYECKHUX npodiem
YEJIOBEUECTBA, A TAKXKE B PEUICHUU BOIPOCOB
palMOHANIBHOTO PUPOJONOIB30BAHMS, B
(hopMHUPOBaHUH IIECHHOCTHOT'O OTHOIIEHUS K TIPUPOJIE,
oOlIecTBy, 4YeNOBEKY; O BKJIAJE€ POCCHUICKUX H
3apyOexHBIX YYEHBIX — OHMONOrOB B pa3BUTHE

OHOJIOr U

Bnanenue cucremoii 3HaHMH 00 OCHOBHBEIX METOIAX
Hay4HOTO MMO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCIIENOBAHMIX >KUBBIX OOBEKTOB H
JKocHucTeM (OMHUCaHHWE, W3MEpPEeHHE, TPOBEIICHUE
HaOIOJIEHUH); CIocoO0aMH BBISBIICHUS M OICHKH
AQHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHHe BBIIBUTATh THUIIOTE3BI, TPOBEPATH HX
AKCTIIEPUMEHTAIBHBIMUA ~ CPEICTBaMH,  (OPMYTUPYS
LEeTb HCCIIEOBAaHUA, AHAJIMU3UPOBATH IMOJIYYEHHBIE
pe3yabTaThl U JI€JaTh BHIBOJBI.

BrisiBieHre 3aBUCUMOCTH  MEXIYy HCCIEAYEeMBIMU
BEJIMYMHAMHU, OOBSICHEHHUE TOJYYECHHBIX PE3yJIbTaTOB
u GOpMyIHPOBaHHE BBIBOJOB C MCIOIB30BAHUEM

Hay4HBIX IIOHATUH, TEOPUHI U 3aKOHOB

YMeHue BIageTh CUCTEMON OMOJOTHMYECKHUX 3HAHUI,
KOTOpast BKJIFOYACT: OCHOBOIOJIArafOIITHe
OMOJIOTMYECKHE TEPMHUHBI W TIOHATHS (KU3HB, KIICTKA,

TKaHb, OPraH, OPraHW3M, BHI, MOMYJALMSA, SKOCUCTEMA,




OuorieHo3,  Ouocdepa;  MerabomM3M,  TOMEOCTa3,

KJICTOUHBIN MMMYHUTET, OnocuHTe3 Oerka,
OUOTIOIMMEPHI, JTMCKPETHOCTb, caMOoperyJIsius,
CaMOBOCIPOU3BE/ICHUE, HACJIe/ICTBEHHOCTb,

M3MEHYUBOCTb, SHEPr03aBUCUMOCTb, POCT U Pa3BUTHE);
OMOJIOTUYECKHE TEOpWHU: KJIeTo4yHas teopus 1.
[[IBanna, M. Ilneiinena, P. BupxoBa; KioHaIbHO-
ceinekTuBHOro ummynurera II.  Opmux, W.N.
Meunukosa, XpPOMOCOMHast TEOpUs
HACJIEACTBEHHOCTH T. Moprana, 3aKOH
3apozsiieBoro cxoacrtsa K. bapa, sBomounnoHHas
teopuss Y. JlapBuHa, CHHTETHMYECKass Teopus
3BOJIIOIMHU, Teopus aHTponoreneza Y. JlapBuna;
teopusi Ouoreoneno3a B.H. CykauéBa; yuenne H.U.
Basunosa 0 LEHTpax MHOT000pa3us u
MIPOUCXOKACHUS KyJIbTYpPHBIX pacTeHui, yuenue A.H.
CeBepiioBa 0 TyTSX M HAMpPaBICHUSIX SBOJIOLUU,
yuenue B.U. Bepuanckoro — o 6uocdepe);

3aKOHBI  (eAMHOOOpa3usi  MOTOMKOB  TEPBOTO
MOKOJIEHUS], paCLIEIIEHUs] TPU3HAKOB, HE3aBUCUMOI'O
HAacJIeIOBaHUs NMpU3HakoB I'. MeHaens; CuerieHHoro
HacJe0BaHUsl MPU3HAKOB M HAPYIICHHS CLETUICHUS
resoB T. Moprana; romMoJIOTMYECKUX pSAIOB B
HaclencTBeHHOM wu3MeHunBoctd H.M. Basuiosa;
reHeTudyeckoro pasHoBecuss JIx. Xapmu u B.
BaiinOepra; 3apoasimeBoro cxoxactsa K. bapa;
ounorenernueckuit 3akoH J. ['ekkenst, @. Mroiepa);
MIPUHITUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH );
npaBwia (MuHuMmyma FO. JIuGuxa, skomoruueckoit
MUPaMHJIBI YUCENl, OMOMACCHI U DHEPTHH);

runotesbl (koanepsatHoil A.M. OnapuHa, mepBUYHOTO
oympona JIk. XommeitHa, mukpochep C. Dokca,

pubosuma T. Yek)

YMeHue pemiaTh MOUCKOBBIC OMOJIOTHYECKHE 3a/1a4H;
BBISIBJISTh TPHYUHHO-CJICICTBEHHBIC CBSI3U  MEXIY
HCCIIEAYEMbIMU OHOJIOTMYECKUMU 00BEKTaMH,
MIPOIIECCaMU | SIBJICHUSIMHU; J€TIaTh BHIBOJIBI M IIPOTHO3BI
Ha OCHOBAHUH MOJTYYCHHBIX PE3yJIbTaTOB;

COCTaBJIATh 'CHOTHIIMYCCKHUE CXEMbI CKPCIIUBAHUA OJIA




Pa3HbIX THIIOB HacCJICAOBaHHA IMPHU3HAKOB y
OpraHu3sMoOB, COCTABJIATH CXCEMbI IICPCHOCA BCUICCTB U
OHEPIrMK B OKOCHCTEMAaX (I_[eHI/I IIUTaHWs, ITHMIICBBIC

CEeTH)

YMeHue  ycTaHaBIMBaTh  B3aWMOCBSI3U  MEXKIY
CTpoeHHEM M (YHKIUSMH: OPraHOWIOB, KIETOK
pa3HbIX TKaHEH, OpraHaMHM U CHCTEMaMH OPraHOB y
pacTeHui, )KUBOTHBIX M YEJIOBEKA; MEXIYy 3Talnamu
oOMeHa BENIECTB; JTalmaMy KJIETOYHOTO LHUKIA U
KM3HEHHBIX ~ IMKJIOB  OpPraHU3MOB;  JTalmamu
SMOPHOHAIIEHOTO pa3BUTHS; TCHOTHIIOM u
¢deHotunom, Qenoruniom U pakTOpamMH  CpeIbl
OOHMTaHMS; TPOLECCAMH SBOJIONHUH; JBHKYIIIMHU
CHJIAMU aHTPOIIOTEHE3a; KOMIIOHEHTAaMH pPa3IMYHBIX

OKOCUCTEM U HpI/ICHOCO6JICHI/I$IMI/I K HUM OpraHu3mMoB

YMeHue BBIICIATh CyIIeCTBEHHBIC TPU3HAKH:

CTPOCHHSI BHPYCOB, KIIETOK MPOKAPHUOT M DYKAPHOT;,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB,
BHUJIOB, OHOTEOIIEHO30B, JKOCHCTEM U Ouocdepsr;
CTPOCHHS OpPraHOB M CHCTEM OpPraHOB pPAaCTEHUH,
JKUBOTHBIX, YeJI0BEKa,; MIPOIIECCOB
KHU3HEJEATSIbHOCTH, MPOTEKAIONINX B OpraHu3Max
pacTeHMid, >KMBOTHBIX M YeNOBEKa; OMOIOTHYECKHX
mpoueccoB:  0oOMeHa  BemecTB  (MeTaboJu3M),
nH(pOpMallUM U TIpEBpAlllEeHUs] SHEPruu, OpOKeHus,
aBTOTPO(HOTO0 U TETepOTPO(GHOr0 THUMOB MUTAHUS,
dboTocMHTE3a U XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToreHesa, AMOpPHOTreHe3a, MOCTIMOPHOHAIBHOTO
pa3BHTHS, Pa3MHOXKEHUS, WHUBUIYTBHOTO
pa3BUTHUS OpraHU3Ma (OHTOTeHe3a), B3auMOJICHCTBUS
TeHOB, TeTepo3uca; JCHCTBHA  HCKYCCTBEHHOTO

orbopa,  CTAOWIM3UPYIOIIETO,  JABWXKYIIETO U

Pa3phIBAIOIIETO €CTECTBEHHOI'O ot0opa;
AJIONATPUIECKOTO u CUMITaTPUYECKOTO
BUJI000pa30BaHUS;,  BIUSHUS  JBIKYIIUX  CHJI
DBOJIIOLUHN Ha reHO(OH]T MTOMYJISAIINH,

MIPUCIIOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOUTaHus,

YepeIOBaHUs HANPABIICHUN HBOJIIOLMU; KPyrOBOPOTa




BCIHICCTB U IOTOKA SHCPIruHu B 9KOCUCTEMAX

CdopmupoBaHHOCTH YMEHUS BBIICTISTH
CYIIECTBEHHbIE  MPHU3HAKK  BUPYCOB,  KIIETOK
MPOKApUOT U  SYKAPUOT;  OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OpraHHU3MOB, BUJIOB,
OMOreoleHO30B U JKOCHCTEM;  OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPALLICHHS SHEPTHH
B  KJIeTke, (OTOCHMHTE3a,  IUIACTHUYECKOTO H
SHEPreTUYecKOro oOMeHa, XEMOCHHTEe3a, MHUTO3a,

Meﬁ03a, OILIOAOTBOPCHHA, PA3BUTUSA U PA3SMHOKCHUA,

UHAUBUAYAJIbHOT'O Pa3sBUTHA opraHusma
(oHTOTEHE3A), 00pBOBI 3a CyIlIECTBOBaHHUE,
€CTECTBEHHOTO orbopa, BUI000pa30BaHus,

MPHUCIIOCOOICHHOCTH OPraHU3MOB K Cpejiec 0OUTaHus,
BIIMSAHHSA KOMIIOHCHTOB 3KOCHUCTEM, aHTpOHOFGHHLIX
M3MEHEHUH B DJKOCHCTEMAax CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB W IPEBPAIICHUS SHEPTrUU B
ouocdepe

VYMenne HCIOJIb30BATh COOTBETCTBYIOIIINE
apFYMeHTBI, 6I/IOJ'IOFI/I‘-IGCKYI-O TepMI/IHOJ'IOFI/IIO nu
CUMBOJIUKY JUTSI JIOKA3aTeIbCTBA POJACTBA OPTAHU3MOB
pPa3HBIX CHUCTEMATHYECKHX TPYMI;, B3aUMOCBSI3U
OpraHM3MOB M  cpeAbl  OOWTaHUS;  €JUHCTBA
YeIIOBEYECKMX  pac; HEOOXOJUMOCTH  3JI0POBOTO
oOpa3a >KW3HH, COXPaHEHUS Pa3HOOOpa3usi BHJIOB H
9KOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPHUPOJIBI

1 4CJI0BCYCCTBA

YMeHHe KPUTHYECKH OICHMBAaTh  HH(OPMAIHIO
OMOJOTMYECKOTO COAEpKaHMs; HHTEPIPETHUPOBAThH
STHUYECKHE acCHEeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
6uosorumy, MEIULNHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rio0anbHbIe IKOJIOTHYECKHE
npoOJieMbl  COBPEMEHHOCTH,  (opMHupoBaTh IO

OTHOIICHHIO K HUM CO6CTB€HHYIO TTO3HUIIHUIO




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

Kon

IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS

buonorusa xak HayKa. JKuBble cucTeMbl U X HU3YUYCHUC

11

1.2

1.3

CoBpemeHHass OHOJOTHSI — KOMIUIEKCHas Hayka. buoiiornueckue HaykKu U
u3ydaemble UMH TpobseMbl. DyHIaMeHTalbHbIE, MPUKIAIHBIE U IMOHCKOBbBIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owojoruu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBszanHble ¢ Ouojorueil. 3HaueHue OUOIOTHUU B
MPAKTUYECKOW JEATENIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEIbCKOM XO3SICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak mpeaMeT usydeHus Oumonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI0 COCTaBa, IUCKPETHOCTh U LEJIOCTHOCTb, CIIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpPraHU3aLM,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3aly >KMBBIX CUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKAaHEBBIH,
OpraHu3MEHHBIH, MOMYJISIHOHHO-BUI0BOM, 3KOCHCTEMHBII
(buoreonienotuueckuii), Ouochepusiit. Ilporuecch, TpoOUCXOASIINE B KUBBIX
cucremax. OCHOBHbIE TpHU3HAKK XKHUBOro. JKHW3Hb Kak (opma CYIIECTBOBAHUS

MaTepuu

Mertoabl Ouosnoruueckoid Hayku. HabOmioneHue, wu3MepeHHE, SKCIEPUMEHT,
cucreMmaruzamnusa, wmertaaHanu3. IloHAaTHe O 3aBUCMMOM W HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcriepuMenTa. [locTaHOBKa M MpoBEpKa TMIIOTES.
HyneBast runore3a. Ilonsitue BbIOOpkM u €€ 1ocToBepHOCTh. Pa3zbpoc B
Ouosiornyeckux AaHHbIX. OlEHKa JOCTOBEPHOCTU MOJYYEHHBIX PE3YIbTaTOB.
[IpnunHBEl HCKaXeHUs Pe3ynbTaTOB 3KcnepuMmeHTa. [IoHsATHE cTaTMCTHYECKOro

TECTa

KnerkakakOuogornyeckascucTemMa

2.1

Krnerka — cTpykTypHO-QYHKIMOHAIbHAS €IWHULIA XUBOro. McTopus OTKpBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToapl MOJNIEKYJISIPHON W KJIIETOYHOM OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, MeTOJ MEUYEHBIX aTOMOB, muddepeHnmanpHoe

LHEHTPU(PYTHPOBAHUE, KYIbTHUBUPOBAHHUE KIECTOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTHI. Bona u

e€ poJib KaK pacTBOPUTEINS, pPeareHTa, y4acTUE B CTPYKTYpUPOBAHHUU KIIETKH,




TEIUIOPETYy A, MUHEpanbHbIC BEIIECTBA KICTKH, MX OHOJOTHYECKas pPOJib.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue mnonuMepsl. benku. AMHHOKHCIOTHBII cocTaB  OENKOB.
CrtpykTypsl OenkoBoil Mojekyinbl. llepBuuHas cTpykrypa Oenka, MenTuaHas
CBA3b. BTOopuuHas, TpeTuuHas, YeTBEpTUYHAs CTPYKTypbl. JleHaTypauus.
CoiictBa 6enxoB. Knaccudukanus 6enko. buonorunueckue GpyHKImu 6eKOB.
VYrneBonpl. MoHOcaxapuipl, AMCaXapuibl, OJIUIOCaXxapuibl M MOJUCAXAPHJIBI.
OO0muit mmaH cTpoeHus U (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorudeckue GyHKIIMU YTIIEBOIOB.

Jlumunel.  TuapodmibHO-THApOodoOHBIE cBolicTBa. Kiaccudukanus ITUIUIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepousibl. buonoruueckue GyHKIUU
munuaoB. OO01Ire cBocTBa OHMOJIOTMYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunosbie xkucnorel. JIHK u PHK. CtpoeHue HYKIEHHOBBIX KHCIIOT.
Hyxneoruast. [Tpunnun kommnementapHoctu. [IpaBunoYapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MectoHaxoxaeHue u ouonorundeckue ¢pynknuu JHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wMonekynsl AT®. Makpospruueckue cBsi3M B Mojekyiae ATO.
buonoruueckue pynkunu ATO. BoccTaHOBIEHHBIE TIEPEHOCUYUKH, UX (PYHKITIH B
kietke. CekBenuposanue /JHK.

CrpyktypHast OuONOTHsA: OMOXUMHYECKHE U OWO(DU3UYECKHE WCCIIeIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kJIeTOK: dykapuoTHyeckas U npokapuorudeckas. CTpyKTypHO-
(GyHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTudeckod kieTku. Kierounas creHka OakTepuil M apxew.
Oco0eHHOCTH CTpPOEHUsl TeTepoTpOPHON M aBTOTPO(HON MPOKAPUOTUYECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre M (QYHKIMOHHMPOBAHHE 3yKapHoTHYeckoW kieTku. Ilmaszmarmueckas
MeMmOpaHa (rutazmaiemma). CTpyKTypa Iula3MaTHUecKol mMeMOpaHbl. TpaHcmopt
BEUIECTB 4Yepe3 IUIa3MaTHYecKylo MeMOpaHy: maccUBHBIA  (auddysus,
oOneru€éHHass aAudQy3us), akTUBHBIA (NMEPBUYHBI M BTOPUYHBIA aKTHUBHBII
tpancnopt). Ilomynponunaemocts MeMmOpanbl. Pabora HaTpuii-KanueBoro
Hacoca. OHJOIMTO3: MUHOLUTO3, (arouuTto3. DK301uTO3. KierouHas cTeHKa.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hutommazma. Iluto3zons. Llurtockener. [IBmxkeHue muToriazmbl. OpraHouibl
kineTku. OJHOMeMOpaHHBIE OPraHOMIbl KIETKH: SHAOIUIa3MaTHYeCKash CeTh
(QIIC), anmapar 'onbku, TU30COMBI, HX CTpOEHHE W (QYHKUMHU. B3anmMocBs3b
OJTHOMEMOpaHHbBIX OpraHouAoB KiIeTKH. CTpoeHHE TpaHyJspPHOTO PETUKYIyMa.

Cunte3 pacTBOpUMBIX OenkoB.CHMHTE3 KIJIETOYHBIX MeMOpaH. [ 'mamkwit
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(arpaHynspHBI) SHAOIIa3MAaTUYeCKuid peTukyiayMm. CekperopHas (GyHKUUS
annapara [onbmku. TpaHcnmopT BewiecTB B KIeTKe. Bakyoiln pacTHUTENBHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenre u (QpyHKIMM MHUTOXOHIApUN W TuiacTuia. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE ~ TUIACTHIBI  (POTOCHHTE3UPYIOUIMX  JyKapuoT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEHKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opraHoujbsl kinetkd CrpoeHne M (QYHKUUMM HeMeMOpaHHBIX
OpPraHousioB KieTku. PubGocombl. MukpodunamMeHTsl. MBIIIEYHBIE  KIICTKH.
Mukpotpybouku. Knerounsiii nentp. CTpoeHWe W JBIKEHHE J>XTYTHKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTproIb.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIuiasMma, SAPBIIIKH, UX CTPOCHHE U
¢byakuuu. SnepHbiii OenkoBbI MaTpuKC. [IpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpoMOcoM B MHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BriaroueHus. CpaBHHUTEIbHAs XapaKTEPUCTHKA KJIETOK 3JyKapHOT

(pacTUTenbHOM, YKUBOTHOW, TPUOHOIN)

AccUMWISILIMSL U TUCCUMUIIALIUA — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPOQHBIN U TETEpPOTPOPHBIA. YUacTHe KHUCIOpoaa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe obecredyeHue KieTku: mnpespamieHue ATO B
oOMeHHBIX Tmporeccax. DepMEeHTaTUBHBIA XapaKTep peakiuil KIETOYHOTO
Metabonu3ma. DepMeHTB, MX CTPOEHUE, CBOWCTBA W MEXaHHU3M JICHUCTBUA.
Kodepmentsl. OTinnunsi GepMEeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PepMEHTAaTUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHBI CcHHTE3 OpraHudyeckux BemecTB B Kierke. dorocuHte3. Ponb
XJIOPOIUIacTOB B mporecce ¢oTtocunte3a. CBeroBas W TeMHOBas (asbl.
[IponyktuBHOCTE (PoTOCHMHTE3a. BnusHue pa3nuuHbIX (HAKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocunTte3. PazHooOpa3ue opraHu3MOB-XEeMOCHHTETHKOB: HUTPUPHIMPYIOIINE
OakTepuu, Kele300aKTepuu, CepoOaKTepuu, BOJOPOIHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3mbl. Bunmbl Opoxkenus. IIpogykTel OpoxeHHS U WX
UCIIONIb30BaHNUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YyIUTENTN OOJIC3HEH.

AspoOHBIE OpraHWU3MBI. JTalbl dHEpreTudeckoro oomeHa. IloaroroBuTenbHBIN
stamn. ['ukonn3 — 6ECKUCIOPOAHOE pACHICTIICHUE TIIOKO3HI.

buonornueckoe okucieHue, WIM KIETOYHOE AbIXaHue. Poiib MUTOXOHApHUN B
nporueccax 6uonornyeckoro okucineHus. Lluknnaeckue peakiuu. OKucIuTeIbHOE

dbochopmmposanue. [IpenmyrecTBa a3poOHOr0 MyTH OOMEHA BEIIECTB IEpe
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aHadpoOHBIM. D(PPEKTUBHOCTHIHEPTETUIECKOTOOOMEHA

Peakuuu marpuuHoro cuHtesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEaKLMIX
MaTPUYHOTO CUHTe3a. Peanusanus HaciecTBeHHOM nHpopMmayu. [ eHeTnyecKuii
KOJI, ero cpoucrBa. TpaHckpunuuss — marpuudbll cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAUIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsauus u e€ sranpl. Yuactue tpancnopTHeix PHK B OGuocunTese Oenka.
VYcnoBust OuocunTe3a Oenka. KomgmpoBanume ammuokucior. Pomp pubocom B
O6uocuHTese Oenka.

Opranu3zaiiys reHomMa y npokapuoT U 3YKapuoT. Perynsauus akTHBHOCTH T'€HOB Yy
npokapuot. ['mnoreza omepona (®. XKaxo0, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycel — Heknerounble (HOpMBI KH3HH M oOnHratHele napasutel. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycubie 3a0oneBanus denoBeka, *UBOTHbIX, pacteHuii. CIIN]/], COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsrii iy, ero nepuozst u peryisinus. Uarepdasza u muto3. OcobeHHOCTH
MPOIECCOB, MpoTeKarommx B HHTEpdaze. [loaroToBka KIETKH K AEICHHIO.
[IpecunTeTnyeckuit (IOCTMUTOTUYECKHI), CHAHTETHUECKUI M MOCTCUHTETUYECKUNA
(MpeMUTOTUYECKHIT) TEpHOIbl HHTEP(A3BI.

Marpuunsiii cunre3 JIHK — permmkanumsa. Ilpunnuner permukannun  JIHK:
KOMIUIEMEHTAPHOCTh, ITOJYKOHCEPBATUBHBI CHHTE3, AHTUIIAPAUIEIBHOCTD.
Mexannsm permukanuu JTHK. Xpomocomel. Ctpoenne xpomocoM. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBI Ha0Op KJIETKM — KapuoTul. JIummougHelii u
ramiouiHbil - Habopbl XxpomocoM. ['omonoruunbie Xpomocombl. IlosoBeie
XPOMOCOMBI.

Jlenenue kinetku — MuTO3. CTaauyM MHUTO3a U NMPOMCXOIALIUE B HUX IMPOLECCHI.
Tunsl MuTo3a. KapuokuHe3 M IUTOKHMHE3. buosormdyeckoe 3Hau€HHE MUTO3A.
Perynsuus MutoTHUeckoro mukia kieTku. [IporpammupyemaskieToqHasruoens
— amnomnTo3.

CDYHKI_II/IOHaHBHaHPCHOMI/IKa

3.1

OpFaHI/I3MKaK6HOHOF NYCCKaAACUCTEMA

OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOT'OKJIETOYHBIE OpraHu3Mbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl pPa3MHOXKEHHUS OPraHU3MOB: Oecrmoyioe (BKIIOYass BETCTATHBHOE) H
nosioBoe. Bunupl  Oecnojioro  pa3MHOXKEHHS: IOYKOBAHHME, CHOPYJISALUSA,
(dbparMeHTaIms, KJIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lonoBeie kieTku, win ramersl. Meito3. Ctaguu meiiosa.

[ToBenenue xpomocoM B Meiio3e. Kpoccunrosep. buosiornyeckuii cmpicin Meiio3a
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1 IIOJIOBOTO Iporecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.
IIpenzaponpiueBoe pazsutue. I'ameroreHe3 y KMBOTHBIX. [losOBBIE JKEnE3BI.
OOpa3oBaHue M pa3BUTHE NOJOBbIX KiIeTOK. CrnepMaToreHe3 M OOIEHE3.
CrpoeHue noJOBbIX KieTOK. OIUIOAOTBOPEHHE U SMOpPHOHAIBHOE pa3BUTHE
KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyansHOe pas3BuTHE OpraHu3MoB (oHTOoreHes3). Cramum smOpuorenesa
YKUBOTHBIX (Ha mpuMepe Jarymku). poonenue. Tunsl apodnenus. OcodeHHOCTH
ApoOJieHUsT MJIEKONUTAIOUIMX. 3apOJbIIIEBbIe JUCTKU (racTpyssiuus). 3akianka
OpraHoB M TKAaHEW U3 3apOJABILIEBBIX JMCTKOB. B3auMmHOE BIMAHHE 4YacTei
pa3BUBAIOLIErOCs 3apojpllia (AMOpHOHAIbHAS HMHAYKUUA). 3akiajka IulaHa
CTPOEHUS >KMBOTHOIO KakK pe3yjbTaT HEPAPXUUYECKUX B3aMMOJACHUCTBUI TI'€HOB.
BnusHue Ha »MOpUOHANBHOE pa3BUTHE pPA3IUYHBIX (DAKTOPOB OKpY’KaroleH
cpeapbl.

Poct u pa3zsutue xxuBoTHbIX. [locTamMOproHanbHbIN nepuo. Ipsamoe u Henpsamoe
pasButHe. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHojormdeckoe 3Haue€HUE MNPSMOrO M HENPSIMOIO pa3BUTHSA, HX
pacnpocTpaHeHue B mIpupojie. Tumbl pocTa XKUBOTHBIX. (DAaKTOpPHI peryysuuu
pocTta JKMBOTHBIX M uyenoBeka. CrTaguu MOCTIMOPHOHAIBHOIO pPAa3BUTHUS Y
KUBOTHBIX U 4esloBeKa. [leprnoipl oHTOreHe3a yenoBeka.

PasMHoxeHne u pa3Butue pacreHuil. ['ameropur u cmnopoput. Meio3 B
KU3HEHHOM 1ukie pacteHuid. OOpazoBaHHe CIOp B TMpoIecce Meio3a.
'amerorenes y pacreHuil. OmIOJOTBOPEHHE U PAa3BUTHUE PACTUTEIbHBIX
OopraHu3MoB. /[BoifHOe OII0AOTBOpPEHME Yy LIBETKOBBIX pacTeHuil. OOpa3oBaHue u

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiiquu OHTOI'CHE3a Y paCTeHI/Iﬁ 1 ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  Ppa3BUTHA TCHCTUKHU KAaK HAYKH. OcHoBHbBIE
TCHETHYCCKHUE IIOHATHS M CHMBOJIBI. | OMOJIOTrHYHEIC XPOMOCOMEI, AJIJICITIbHBIC
I'CHbI, AJIBTCPHATUBHBIC IIPU3HAKH, )IOMI/IHaHTHI)II\/II n pCHCCCHBHBIfI IPU3HAK,
roMoO3uroTra, TreTepo3nuroTra, 4YucCras JIMHUA, FI/I6pI/I,Z[BI, T'CHOTHII, (I)CHOTI/IH.
OCHOBHBICMCTOJILIF CHCTHUKU: T I/I6pI/I,Z[OJ'IOF HQCCKHﬁ, HHTOHOTquCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aK0H eJMHO00pa3us
ruOpuioB mepBoro mnokosneHus. [IpaBuino pomuHupoBanusa. Brtopoit 3akon
MeHngens — 3akOH pacUIeIUIeHMs MpU3HAKOB. LluTonormyeckne OCHOBBI
MOHOTHOPUAHOTO CKpeInBaHus. [ umores3a 4MCcTOTH raMerT.

AHamuzupyromiee ckpemuBaHue. [IpoMexyTOuHBI XapakTep HacjleAO0BaHUS.
Paciiernuienne npru3HaKoB MIPU HETIOJHOM JOMUHUPOBAaHUU.

JuruOpuaHoe ckpemmBaHue. TpeTtuid 3ak0oH MeHzaens — 3aKOH HE3aBHCHMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI III/IFI/I6pI/II[HOI‘ (O)




CKpELIUBaHHUs.
CueruieHHoe HacienoBaHue npuszHakoB. Pabotrer T. Moprana. CuemneHHOe
HACJICOBAHUE T'€HOB, HApPYIICHUE CLEIUICHUS MEXIYy I'eHaMH. XPpOMOCOMHas
TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHHM3M ONpeAeseHus moina. AyTOCOMBI U
[IOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBII M TeTeporaMeTHslid Ioil. I'eHerndeckas
CTPYKTypa IIOJIOBBIX XpoMmocoM. HacienoBanue NpHU3HAKOB, CLEILNICHHBIX C
II0JIOM.

I'enotun kak nenoctHas cucrema. Ilnenorponuss — MHOMKECTBEHHOE ACHCTBUE
reHa. MHOX€eCTBEHHBIHAUIEIIN3M. B3anMopeicTBHEHEaIeIbHBIXT€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4
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BzaumoneiicTBre reHOTHIIA U Cpelbl TpH (hopMUpoBaHUU (eHoTHIa. I3MEeHYMBOCTD
npyu3HaKoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE NPU3HAKW. BuUIbl M3MEHUMBOCTH:
HEHACJICACTBEHHAs U HACIIECTBEHHAS.

MomudukanyonHas ~ M3MEHYMBOCTh.  Pomb  cpempl B (hopmmpoBaHUH
Moau(pUKalMOHHON n3MeHunBocT. Hopma peakuuu npusHaka. BapuaiioHHsli psij
u BapuauuoHHas kpuas (B. MHoranncen). CBoiictBa Moau(UKalMOHHOM
M3MEHYHUBOCTH.

I'enoTunuyeckas u3MeHYUBOCTh. CBOICTBAa F€HOTUIINYECKONW M3MEHYMBOCTU. Bubl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTAllIOHHASL.

KomOuHatuBHas M3MEHYMBOCTb. Meilo3 M TOJNIOBOM mpolecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. Posib KOMOMHATUBHON M3MEHYMBOCTU B CO3JIaHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/a.

MyTanuoHHas U3MEHUMBOCTb. BUIbl MyTalyii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M MHAYLMPOBAaHHBIE MyTallUU. SIAepHBIE M LMTOIUIA3MAaTHUYECKHE
MyTtanuu. CoMaTHYecKre U NOoJI0Bble MyTaluu. | [pruurHbl BOSHUKHOBEHUS MYTaIi.
MyTtareHpl ¥ HUX BIMSHUE HA OPraHU3MbL. 3AKOHOMEPHOCTH MYTAI[MOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKUX PSI0B B HacieACcTBeHHOM n3MeHunBoctu (H.M.

BaBI/IJ'IOB). BHCHI{CpHa}I N3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun uyenoBeka. MexayHapoaHas TMporpamMma HCCIEIOBaHUSI TIe€HOMaA
yernoBeka. Meroabl  M3y4YEeHHMs] TEHETMKM  YeJOBEKAa: TeHEealIorM4ecKui,
OM3HEILIOBEI, IUTOTCHETUYCCKHIA, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETHYECKU . CoBpeMeHHOE onpeeIeHue TE€HOTHIIA:
MMOJTHOT€HOMHOECEKBEHHUPOBAHNUE, T€HOTUITUPOBAHUE, B TOM YHCJE C MOMOIIbIO
[MIIP-anamm3a. HacneacrBeHHbie — 3a0o0JieBaHMS  4YeliOBeKa. | GHHblE U
XPOMOCOMHBIE 00JIE3HH qeJIoBEKa. bone3uu C HACJIEICTBEHHOU
MPEAPACTIONIOKEHHOCThIO. 3HAYE€HNE METUIIMHCKON T€HETUKHU B MIPEAOTBPALLICHUN U

JICYCHUU TEHETHUECKHUX 3a00J1eBaHmi YyeaoBeKa. CTBOIOBLICKICTKH
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JloMmecTukanus u cesieKuus. 3apoxKIeHUe CEeNeKIMHU U JoMecTukauuu. Yuenue H.U.
BaBuiioBa 0 LEHTpax MPOUCXOXKAEHHS M MHOT0O0OOpasusi KyJbTYPHBIX PAaCTECHHU.
Ponb cenexkuum B cO31aHUMM COPTOB pacTeHUM M MOpoJ KHUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKMX PSAAOB B HAacleICTBEHHOW u3MeHunBoctd H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKUMOHHOW paboThl. McKyccTBeHHBI OTOOpP: MacCcoBBIA U
WHJIUBUyaTIbHBIN. Ortanel KOMOHWHAIIMOHHON CEJIEKIIUH. HcneiTanue
npousBoauTeNied 1Mo MmoroMcTBy. OTOOp MO TEHOTUIy C IOMOIIbIO OICHKHU
(eHoTHNa MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ TToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ| CeJIEKIIMOHHON paboThl. PaguannonHeiil u
XUMHUYECKUI MyTareHe3 KaK HCTOYHHUK MYyTallMid y KYJIbTYpHBIX (QopM
opranu3moB. lcrnonap30BaHME TI'E€HOMHOTO pEJAaKTHUPOBAHUS U METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIeKIIHH.
[lonyuenne nomumionnoB. BuyrpuBumoBas rubpuausauus. bauskoponacTBeHHOE
CKpelMBaHue, Wi WHOpuAMHT. HepolncTBeHHOE CKpeIMBAaHUE, WM ayTOPHIMHT.
I'erepo3uc u ero npuumnHbl. Mcnons3oBanue rerepozuca B cenekimu. OTnanéHHas
ruopum3aiyst.  [Ipeomornenre Oeciuionus MEKBHIOBBIX THOPUIOB. JlocTrkeHUs

CEJICKIIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIIONB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBbIE KYJIbTYPHI,
MHUKPOOPIaHU3MBl, HUX  XapakTepucTuKa. TpagulMoHHAs  OMOTEXHOJOTHSL:
xje0oneyeHre,  MONy4YE€HHE  KHUCIOMOJIOUHBIX  TNPOAYKTOB,  BHHOJEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTBI MHUKPOOHOIOIMYECKHX TEXHOJIOTHM.
[IponsBoncTeo Oenxa, AMUHOKHCIIOT u BUTaMUHOB.VICKycCcTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTpYKIMSA SHULEKIETOK M KIOHUPOBAHHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass W TeHHas uHXeHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpyupoBanue pekoMOunHaHTHBIX JIHK. JlocTmkeHuss W TEpCIEKTHUBBI
XpOMOCOMHOW M TE€HHOW HMHXXEHEpHUH. MeIUIMHCKUE OUOTEXHOJOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOI‘OO6pa3I/IC OpTraHu4Y€CKOro Mmupa

buonoruueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHass  cHUcTeMa
opranudeckoro wmwupa. [lpuHnumer kinaccupukamuu opraHu3MoB. OCHOBHBIC
CUCTEMATHUYECKUE TPYIIITHI OPTaHU3MOB.

OcoOeHHOCTH CTPOCHHSI W JKU3HENEATEIHbHOCTH OJHOKIETOYHBIX OPTraHU3MOB.
bakTepuu, apxeu, OJHOKJIETOUYHbIE TPHOBI, OJMHOKIETOYHBIC BOJIOPOCIHU, APYTUE
npotucTsl. KosoHnanbHble Opranu3Mel. J[BH>KeHHE OJTHOKJIETOYHBIX OPTraHU3MOB:
amMEOONHOE, KIYTUKOBOE, PECHUYHOE. 3allluTa Y OJHOKIETOUYHBIX OPraHU3MOB.

Pa3apakxuMoCTh y OJTHOKIETOYHBIXOPTaHU3MOB. TakcHChI




4.2

4.3

4.5

4.6

MHOrokJieTouHbIe pacTeHus. B3anMOCBA3b 4acTeil MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHu pacteHuil. Tumbl pacTUTENbHBIX TKaHEH:
oOpaszoBarenibHas, TOKPOBHAs, IPOBOJAIIAS, OCHOBHAs, MEXaHHYECKas.

Oco6eHHOCTUCTPOCHUS, PYHKIUI U PACTIONIOKEHUATKAHEH B OpraHaxpacTeHui

BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHUil. DyHKIIMU OpraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. [[BUskeHME MHOTOKJIETOUYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. lloryomenne BOJABI, YIJIEKUCIOTO Tra3a M MUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pactenuil. J{uddysusa razoB yepe3 mMoBEpXHOCTh KIETKH.
TpancnopTHble cuCTeMBbl pacTeHUM. Bblgenenwe y pacteHuil. 3amura y
MHOTOKJIETOYHBIX pactenuil. Kyrtukyna. CpencTtBa NMacCUBHOM M XUMHUYECKOUH
3amuThl. DUTOHUUIBI.

PazgpaxxumocTs U peryndnus y opraHu3moB. Pa3apakuMocCTh M perysisauus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIeBelIecTBa M NX3HAUYCHUE

MHoOrokierouHsle  XKUBOTHblE. B3auMOCBS3p  4YacTeil  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, opradbl U CUCTEMbBI OPraHOB MHOTOKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak enuHoe nesnoe. 'omeocras. TkaHW )KMBOTHBIX U YEJIOBEKA. THIIbI
JKMBOTHBIX TKAHEH: JSNUTENUAIbHAsl, COCAUHUTENIbHASA, MBbIIICYHAs,, HEpBHas.
OcoOeHHOCTH CTpoeHUs, (YHKIMH M paclojOXKEHUs TKaHEeH B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

Oprasbl U CUCTEMBbl OPTaHOB JKUBOTHBIX. DYHKIIMM OPraHOB U CHCTEM OpPraHOB.
Omopa Ttema opranu3MoB. CKeNeThl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblli U BHyTpeHHUU ckeneT. CTpOE€HHUE U TUIIBI COCTMHEHUS
KOCTEH.

JIBM>keHHEe MHOTOKJICTOYHBIX JKMBOTHBIX. IlumTaHme KUBOTHHIX. IluTanue
MMO3BOHOYHBIX KUBOTHBIX. J[pIxanue >kuBOTHBIX. KokHOe mpixanue. XKabepHoe u
JIEFOYHOE JbIXaHHUE.

JIpIXaHre TO3BOHOYHBIX J>KMBOTHBIX. OBOJIIOIMOHHOE YCJIOKHEHHE CTPOCHUS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. J[pIXxaTeiabHas cuCTeMa delloBeka. MeXaHu3M
BEHTWJIAIIMM JIETKUX y MTHI W MJICKOMHUTAOMIMX. TpaHCIOPT BEIIECTB Y
opranu3moB. TpaHCHIOPT BELIECTB Yy >KUBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHocHass =~ cucTtemMa  MO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpoBOOOparieHusi. DBOJIONMOHHBIE  YCIOXXHEHHS CTPOEHHS KPOBEHOCHOM
CHUCTEMBbI MO3BOHOYHBIX JKUBOTHBIX. BblneneHune y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTuTeNibHbIe BaKyoau. Opranbl BbiieneHus. CBs3b MMOJIOCTU Tea
C KPOBEHOCHOM W BBIICIUTEIBHON CHCTEMaMH. BblIeneHrne y MNO3BOHOYHBIX
JKUBOTHBIX. 3alllUTa Yy MHOTOKJETOYHBIX KUBOTHBIX. [IOKpOBBI U HX

IIPOU3BOJHEIC.




5.1

PaznpakxuMocCTh U peryisius y opranu3MoB. Pa3ipakuMoCTh y OJHOKIETOYHBIX
opranu3moB. Takcucbl. Pa3zgpakuMOCTb W PETYISIIHUS Y MHOTOKIETOYHBIX
pacreHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pediekTopHas peryisiys y MHOTOKJICTOYHBIX JKHBOTHBIX.
HepBHas cuctema u €€ oTenbl. DBOIOLMOHHOE YCIOKHEHHE CTPOSHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputmMoB u mporpamm s 3¢PGEeKTUBHON (HYHKIIMOHATBLHON
AQHHOTAIlUM ~ TEHOMOB,  TPaHCKPHIITOMOB, MPOTEOMOB, MeTab0JIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opranbl ¥ cucTeMbl OpraHoB 4enoBeka. OTJesbl ToJIOBHOTO MO3Ta TO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u pedraekTopHas mgyra. be3ycloBHbIE W YCJIOBHBIC
peduexcel. ['ymMopanbHas peryisuus M SHJIOKpUHHAs CHCTEMa >XHBOTHBIX H
yesoBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. [leiicTBE TOPMOHOB.
B3anMocCBs3p HEpPBHOH W SHAOKPHHHOW cucTeM. [ umnoramamo-runodusapHas

cucrema. Pedexc u pedaexropras ayra. beaycioBHbIE U YCIOBHBIE peIeKCHI

5.2

5.3

3ammTa opranu3ma ot OosesHeil. IMMmyHHas cuctema denoBeka. KieTouHsiii u
TYMOpaJbHBIA HMMMYHHUTET. BpokIEHHBINA, NpUOOPETEHHBIN crenupuIecKuit
uMMyHuTeT. Teopus  KIOHaJIbHO-CENEKTUBHOro ummyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmanutensHble OTBETHI OpPraHu3MoB. Pomb

BpPOXXJIEHHOTO UIMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00J€BaHUN

KpoBeHocHast cucrema u e€ opranbl. Cepjilie, KPOBEHOCHBIE COCY/bl U KpPOBb.

KpyrukpoBooOparienus. Paboracepaua u e€perymsus

5.4

Jpixanue yenoBeka. {ud@ysus ra3oB uepe3 mOBEPXHOCTh KIETKH. JlpIxaTenpHas
cucremMa  4eyioBeka.  JlpixarenbHas — MOBEPXHOCTb.  PerynsamusabIxaHus.

JIpIXaTeIbHbICOOBEMBI

5.5

5.6

HI/IHIeBapI/ITeJ'II)HaSI CHCTEMA YCJIOBCKA. OT,ZIGJ'II)I MUIICBAPUTECIBHOI0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHLIC)KCHCSBI. BHYTpI/IHOJ'IOCTHOe u

BHYTPUKJIETOUHOCTIUILIEBAPEHHE
ITokpoBel M ux mnpousBoaHble. Opranel BbiaeneHus. Ilouku. Crtpoenue u
¢byHKmoHupoBaHue HeppoHa. OuIbTpanus, cekpeunus U o0paTHOE BcachbIBaHHE

KaK MEXaHU3MbI pabOoThl OpraHoB BbleseHuss. OOpa3oBaHUEMOYH Y YellOBEKa

5.7

,HBI/I)KCHI/IG YyeJIOBEKa: MbImieyHas cucreMa. CkeeTHEIC MBIIINBI U HUX pa60Ta.

CTpoeHMEe U TUTIBICOEUHEHUSIKOCTEMN

Teopust sBoOMIOIMKU. Pa3BuTHe XM3HU HaA 3emiie

6.1

OomounonHass teopus Y. JlapBuna. Ilpennocbuiku  BO3HUKHOBEHHUS

napsuHHU3Ma. JKu3Hb 1 HayuyHas nearenbHocTh Y. JlapBuHa.




JBukyie cuiibl 3Bojouuu BUAoB 1o Y. /lapBuHy (BbICOKasi MHTEHCUBHOCTh
pPa3sMHOXEHHsI OpraHW3MOB, HACJICACTBEHHAass W3MEHYMBOCTb, Oopnrba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIM U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTnueckord teopuu 3postonnu (CTD). HelitpanbHas Teopwus

IBOJIOLIUH. CoBpemMeHHast 3BOJIIOLIMOHHAS Ouomorus.
3HauEHUEIBOJIIOLIMOHHONTEOpUHN B (OopMHPOBAHUNECTECTBEHHO-
Hay4YHOWKAapTUHBIMHPA

6.2

6.3

[Tonmynsus kak 3ieMeHTapHas eAuHHULA 3BoJoUUU. COBPEMEHHBIE METOJIbI
OLIEHKU TEHETUYECKOro pa3zHooOpa3usi U CTPYKTypbl mnomyssuuil. M3meHenue
reHooHJa MOMYJISLUU KaK 3JEMEHTapHOE HBOJIIOLMOHHOE SBJICHUE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DneMeHTapHbIE (aKTOPHI (IBUKYIINE CHIIBI) BOIIOIHMHA. MyTallMOHHBIH MTpoIiece.
KomOunaTtuBHass u3MeHYMBOCTh. Jlpelid reHoB — ciyvaiiHble HEHaIpaBJICHHbIE
M3MEHEHMsI 4acToT ajuienel B momyisuusax. D¢¢exT ocHoparens. Murpanu.
M3onsaumst momynsinuii: reorpaduyeckast (MpOCTpaHCTBEHHAs), OHOJIOTHYECKast
(penpoayKTHBHAS).

EcrectBennbiii o1O0p — HampaBmsooumii  ¢akrop sBomonuu.  Dopmel
€CTECTBEHHOT0  OTOOpa:  ABWXKYLIMM, CTaOMIM3UPYIOLIMH, pa3pblBaIOLIUI
(nm3pynTuBHbIN). [TonoBoit oT60p.

ITpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3ylbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE — MpHUCNIOCOONEHMM y  OopraHu3MoB.  ApomMopdo3bl U
nanoanantauuu. [Ipumepsl npucnocoOiaeHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum M cTpykTypa. Bumoobpa3zoBaHue Kak —pe3ynbTar
MUKpO3BoJtoIK. M3omsanus — kimodeBod ¢akTop BHI000pa3zoBaHud. Ilytu u
CIIOCOOBI BHUJI000pa30BaHMS: AJUIONATPUIECKOE (reorpaduyeckoe),
CUMITaTPUYECKOE  (IPKOJOTHYECKOE),  «MTHOBEHHOE»  (IOJUIUIOWIU3AIIHS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (OPMUPOBaHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponb »BoonIMOHHON OMoONOrMH B pa3paboTKe HayYHBIX METOJIOB COXpaHEHUs
O0mopazHooOpazus. MUKPOIBOIIONNS M KOIBOJIONUS TApa3uTOB U HMX XO35ECB.
MexaHu3mbl pOPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C HeH

MGTOI[I:I HU3YUCHUSA MAKPO3BOJIIOIHUH. ITaneoHTONIOrNYECKHE MCTOABI HU3Y4YCHUA
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckre Metoasl u3ydeHus oo, CpaBHeHHE GIIOpHI U (hayHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue odmactu 3eminn. Buabl-sHneMuku u

PEIUKTHI.




DOMOpHOJIOTHYECKUE U CPAaBHUTEIBHO-MOP(OIOTHUECKUE METOJBl H3yUCHHS
HBOJIONUH. | eHEeTHYEeCKHEe MEXaHHW3Mbl HBOJIOIUH OHTOTCHE3a M MOSBICHUA
OBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJOTMYHBIC  OpTaHBHI.
PynumeHtapHbple  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-TCHETHUECKUE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHe  METOABl  W3YYEHHUS  HBOJIOIHH.
I'omonoruunsie reHsl. COBpeMEHHBIE METONbI MOCTPOSHHS (DUIOTCHETHUECKUX
JICPEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJFOIHSI TCHOMOB.

O6mue 3akoHOMEepHOCTH (TpaBHia) SBOMIONUH. HeoOpaTHMOCTh 3BOJIOLHUU.

AnantuBHas paauauus. HepaBHOMEpHOCTHTEMITOBIBOIKOLIHMHI

6.4

Hayunbple TUIIOTE3bl NPOUCXOXKIEHUS JKUM3HM Ha 3emie. AOuoreses u
naHcnepmus. JloHayyHble NPECTABICHUS O 3aPOXKACHUU KU3HU (KPEallHOHU3M).
I'unore3a MOCTOSHHOIO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pemu, JI. Cnamnanuanum, JI. Ilacrepa. IlpoucxoxkneHue KU3HM U
acTpoOHOIIOTHS.

OcHOBHbIE 3Tanbl HeopraHudeckoil sposrouuu. IlnanerapHas (reosnorunyeckas)
3BOJIOIMUSA. XUMHUYECKass HSBOMIONMA. AOHOTEeHHBIH CHHTE3 OpraHUYeCKUX
BemectB u3 Heopranmueckux. Ombit C. Munepa u I'. HOpu. O6pa3zoBanue
nosnMepoB u3 MoHoMmepoB. KoauepBatHas runoreza A.M. Omapuna, rumoresa
nepsuyHoro OynboHa J[k. XonpaelHa, reHeruueckass rumnoreza I'. Mémnepa.
Pu6osumer (T. Yek) u runoresa «vmupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Uctopus 3emnu u Metonpl €€ u3ydeHus. lVckomaemble OpraHM4ecKHe OCTAaTKH.
I'eoxpononorus u e€ meronsl. OTHOCUTENbHAsE U aOCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonOornyueckas mmKasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavaneHele 3Tanbel opraHndeckoi 3BosronMH. [losBIeHNE W 3BOIOLMS MEPBBIX
KJIETOK. OBodronus MeTtabonu3ma. BO3HUKHOBEHHE TMEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT TIEpBbIX Ha 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cuMOHOTeHe3). OBOJIOIUOHHOE IPOUCXOXKIEHUE
BUpycoB. IIpoucxoxneHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHUE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIONHMM BBICHIMX pacTeHui. OCHOBHBIE apoMoOpQO3bI
pactenuii. Bwixon pactennii Ha cymry. [losiBieHHe CHOpPOBBIX pacTeHUW U
3aBoeBaHne uMu cymu. CeMeHHbIe pacTeHMs. [IpoMcXokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl HBOJIOIUHM JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
KUBOTHBIX. Benackas ¢dayna. KemOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX

THUIIOB. HepBHe XOPAOBBIC )KUBOTHBIC. Kuzsp B BOAC. 3BOJ’IIOHI/I$I IIO3BOHOYHBIX.




[Tpoucxoxaenne ampubuii u pentunmii. [IpoucxoxaeHre MIIEKONMHUTAIOUINX H
ntun.  [IpuHnun kmoyeBoro apomopdosza. OcBoeHue O€CrO3BOHOYHBIMHU U
II03BOHOYHBIMH KMBOTHBIMH CYIIIH.

PazBuTune xu3Hu Ha 3emiie MO paM U MEPUOAaM: apXeu, MpoTepo30i, Naaeco30u,
Me3030HM, KaiiHO30i. OOmas XapakTepuUCTUKa KJIMMara U Te0JOrMYeCKHX
nporeccoB. [losiBiIeHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHHe:
€ro yCIJIOBMsI U BIIMSHUE Ha I'a30Bbli cocTaB aTMochepsl.

MaccoBble BBIMUPAaHHS — DKOJIOTMYECKME KpU3HMCHI Ipouuioro. I[Ipuumubel n
CIIEACTBUS  MAacCOBbIX  BbIMHUpaHH. COBpPEMEHHBINIKOIOTUUECKUNKPHU3NUC,

€roocO0EHHOCTH

6.5

Pasnenst m 3amaum anTpomnosiornd. Metoasl anTpornosniorud. CTaHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HayUYHbIE TEOPUH.
CxoacTBO 4enoBeKa € KMBOTHBIMU. CHCTEMAaTHYECKOE IOJOKEHHE YeJIOBEKa.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3H0JIOr0-0MOXUMUYECKHE,
noBegeH4Yeckrue. OTInyus YenoBeKa OT KUBOTHBIX. [IpsAMOX0OkKIEHUE U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JiBuwxymie cuibl ((hakTopbl) aHTPONOIreHe3a: OMOJIOrMYEcKHE, COLMAJIbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOI€HE3E.
OcCHOBHBIE CTaJIMM AHTPOIIOreHe3a. ABCTPAJIONUTEKH — IBYHOTHE NIPEAKH JIFOIEH.
UYenoBek  ymenbld, IE€pBblE  M3TOTOBICHHS  Opyaud  Tpyaa. Yenosek
MPSMOXOJISAIIMNA W TIEPBBIM BBIXOJ Jrojed 3a mnpenensl Adpuku. Yemosex
reiaensoeprckuii — oOIUI MpeoK HeaHJepTalIbCKOro 4YelOBeKa M 4YeJOBeKa
pazymHOro. YenoBek HEaHAEPTAIbCKMM KaK BHJ JIIOAEH XOJOIHOIO KJIMMATa.
UYenoBek pa3yMHBI COBPEMEHHOTO THMA, JACHUCOBCKHUM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a MpeneiaamMu AQpukH.

DBOJIIOLIMSL  COBPEMEHHOTro uenoBeka. EcTecTBeHHBI OTOOp B MOMYJNSALUAX
yenoBeka. MyTalMOHHBIA Mporece U nonuMopusM. [lomynsiuoHHbIe BOJIHBL,
npeiid reHoB, Murpanus 1 «3(PGeKT OCHOBATEN» B MOIMYJISAIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckue pacel. Ilonsatue o pace. bosbplime pacsl: €BpONEOHIHAsS
(eBpasmiickasi),  aBCTpaJO-HETpOMJHAs  (PKBATOpUAIbHAS),  MOHIOJOUIHAS
(asmaTcko-aMepuKaHcKas). Bpems u myTu pacceneHusi 4elloBeKa IO IUIaHETe.
EnuncTtBO  wenoBeueckux  pac. HaydHasg  HECOCTOATENBHOCTh  pacu3Ma.
[TpucnocoOIeHHOCTh YeNIOBEKa K Pa3HBIM YCJIOBUSIM OKpY’KaIOLIeH Cpesbl.
Bnusaue reorpaduueckoir cpenpl u apeiipa reHoB Ha MOpP(HOJIOTHIO H

(hU3HOJIOTHIO YeTTOBEKa




DKOCUCTEMBI U TIPUCYILIHE UM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMu.
Metoner skonoruu. IlonmeBbie HaOMOAEHUSA. OKCIEPUMEHTHI B JKOJOTHU:
npupoaHsle U JaboparopHble. MonenupoBaHue B SKOJIOTHH. MOHHUTOPHUHT

OKPY’KaIOIIECH CpeIbl: JTOKAIbHBIN, pErHOHAIBHBIN U TJI00aIbHBIN

Okonornyeckue (GakTopsl M 3aKOHOMEpPHOCTH uX aedctBus. Knaccupukanums
HKOJIOTUYECKUX  (PaKTOPOB: aOMOTHUYECKHE, OHOTHYECKHE, AaHTPONOTCHHEIE.
OOme 3aKOHOMEpPHOCTH JCWCTBUSL OKOJOrHueckux QaxrtopoB. I[IpaBuio
munumyma (K. Hlnpenrens, FO. JIuOux). TonmepaHTHOCTb. DBPUOMOHTHBIE U
CTEHOOUOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak dKoIOrndyeckuid ¢axrop. JlelcTBre pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. DKOJOTHYECKHUE IPYIIIbl pacTeHUN
U )KMBOTHBIX 110 OTHOLIEHMIO K cBeTy. CUrHaibHas posb ceeta. oTonepuoansm.
Temmneparypa xkak »skonoruueckuil ¢akrop. JleiictBue Temmeparypsl Ha
opranusmsl. [1ofKuI0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 3kojormdeckuit  ¢akrop. IlpucmocoOieHuss pacTeHUd K
noJyiepXaHuto BoaHoro OanaHca. Knaccugukanus pacTeHMH 1O OTHOLICHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenbl oOuTaHuS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, IIOYBEHHa,
rnyOuMHHAs — TOANOYBEHHAs, BHYyTpUOpraHu3MeHHas.  (DHU3UKO-XMMHUYECKHE
0CcOOEHHOCTH cpell OoOuTaHus opraHu3MoB. [IpucrnocobiaeHus OpraHu3sMoOB K
KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmbl. BHennue u BHyTpeHHUE puTMbl. CyTOUYHBIE U TOJUYHbBIE
putMbl. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM YCIIOBHM
KU3HU.

Xuznennoie Gopmbl opranu3zMoB. [loHsTue o xu3HeHHOUN (opme. KuU3HEHHbIE
(GbopMbI pacTeHui: NnepeBbsl, KyCTaApHUKH, KyCTApHUYKH, MHOTOJIETHHUE TpaBBhI,
oJHOJeTHUE TpaBbl. JKu3HeHHbIe (OPMBI JKUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a3poOHoHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue ¢akropsl. Bunpl OMOTHYECKMX B3aWMOAECUCTBUN: KOHKYpPEHIUS,
XMIIHAYECTBO, cUMOMO3 U ero (opmsl. Ilapasutusm, xoomepauus, MyTyaiu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMOJIeiicTBUS  (Tomudeckue, ¢opudeckue, ¢abpudeckue). 3HauCHUE
OMOTMYECKMX B3aMMOJAEHCTBUM JUIsl CYIIECTBOBAHUS OPraHHU3MOB B cpelie

oOutanus. [IpuHIMI KOHKYPEHTHOTO UCKIIOYEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTHKU nonyisuuu. [lomynsuus kak Ouojoruueckas

cucrema. Poiib HEOAHOPOIHOCTH Ccpenbl, (hU3nYecKuX O0apbepoB U OCOOCHHOCTEN
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O0uosIoruu BUIIOB B ()OPMHUPOBAHUU TMPOCTPAHCTBEHHON CTPYKTYPHI MOIMYJISIIHIA.
OcHOBHbBIE TIOKa3aTeNIM MOMYJISALUN: YHUCIEHHOCTb, IJIOTHOCTb, BO3pAacTHas U
[I0JIOBAst CTPYKTypa, POXKAAeMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLU.

OKojorudeckas CTpykTypa mnomyssinud. OLEHKa YHUCIEHHOCTH IOIYJISALUY.
JluHaMuKa nomyJisiiuKA U €€ peryssinusa. buoTnyeckuii mOTeHIMAN IOIYJISILUY.
MognenupoBanue JuHaMMKU —nomyisanud.  KpuBble  pocTa  YHMCICHHOCTH
nonynsauuu. Kpusble BbDKMBaHUA. Peryisiniys 4MCIEHHOCTH MOMYJISALUI: pOJIb
(bakTOpOB, 3aBUCAIIUX M HE 3aBHCALNIMX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpareruu BUJoB (I- u K-ctparerun).

[Tonsatue 06 sxkonornyeckoi Huie Bujga. Mecroobutanue. MHOroMmepHas MoJielib
skonornyeckon Humu Jx.M. XaruyuHcona. Pasmepsl 3KOJIOrMYECKOM HUIIU.
[ToTennmanpHas U pealn30BaHHAS HULLY.

Bun xak cucrema mnonymsiumid. Apeansl BUAOB. Buabl M uUX KU3HEHHbIE
CTpaTEruu. 3aKOHOMEPHOCTHUIIOBEICHUS " MUTPaLUKUBOTHBIX.

BI/IOHOFI/I‘{CCKHGHHBa3I/II/I‘{y>KepOI[HBIXBI/I,I[OB

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBf3m MexIy
opraHu3Mamu B OMOIIEHO3€. DKOcucTeMa Kak oTKpbITas cucrema (A.Jlx. Tencmn).
@OyHKIMOHAIbHbIE OJIOKH OPraHU3MOB B SKOCHUCTEME: MTPOAYLIEHThI, KOHCYMEHTHI,
peayueHTsl. Tpoduueckue ypoBHu. Tpoduueckue 1nenu u cetu. AOHOTHUECKHE
6moku 3xocucteM. [ToUBBI U HIIBI B 9KOCUCTEMax. KpyroBOpoOT BEIIECTB U MOTOK
SHEPTUU B DKOCUCTEME.

OcCHOBHBIE TOKa3aTEeNN IKOCHUCTEMBI. bromMacca M TpOAyKIHs. DKOJIOTHIECKHE
MIMPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM W HMX NPUYUHBL. AHTPONOreHHBIE BO3JCUCTBHUS Ha
cykueccun. KinnmakcHoe coobiectBo. bruopasnooOpasue u mojsHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCHCTEMBI. AHTPOIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOIIOT€HHBIMU U TPUPOJHBIMH 3KOCHCTEMAMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u
¢dayna. CHHaHTpONU3alUs TOPOJICKON (ayHbl. buomorndeckoe u X03sIiICTBEHHOE
3HAUEHUE arpodKOCHUCTEM U YPOOIKOCUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[IepeHoc sHepruM M BEIIECTB MEXKIY CMEXHBIMH SKOCHUCTEMAaMHU.Y CTOWYHUBOCTh
OpraHu3mMosB, HOHyJISII_II/Iﬁ U OKOCHUCTCM B YCJIOBUAX CCTCCTBCHHLIX H

AHTPOINIOT€HHBIX BO3CUCTBUN

7.5

buochepa — oOmermanerapras o0ojouka 3eMiid, T/€ CYIIECTBYeT WU
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cyuiectBoBana ku3Hb. Yuenue B.W. Bepnagckoro o Ouocdepe. OOnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6nochepsl U ero pyHKIUH.
3akOHOMEPHOCTH cyiecTBoBaHus Ouochepbl. OcobeHHOCTH Onochepsl Kak
rmo0anbHOM  dKocucTeMbl.  JlMHamMu4veckoe  paBHOBecnme B Oumocdepe.
KpyroBopoTsl BemecTB #u OHOTreOXMMHUYECKHE IUKIBI (yriaeponaa, as3ora).
PurmuuHOCTS siBNCHMIT B Onochepe.

3onanbHOCTh OMochepsl. [lonsTue o 6mome. OCHOBHBIC OMOMBI CYIIIH: TYyHApPA,
XBOWHBIC Jieca, CMEIIaHHBIE M IIUPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHM, TPONMUYECKHE Jieca, BBICOKOTOphs. Kimmar, pacTHUTENbHBIH H
KUBOTHBIA MHp OMOMOB CYIIIH.

Crtpykrypa ¥ (DyHKIHS >KUBBIX CHCTEM, OIICHKA MX PECYPCHOTO MOTCHIUANA U

o6uochepHbIx QyHKIMN

DKOJIOTHYECKHe KPU3UCHl U UX MpUYHHBL. Bo3neiicTBue denoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3IYIIHOU cpeabl. OxpaHa BO3ayXa. 3arpsA3HEHUE BOJHOM Cpelibl.
Oxpana BoAHBIX pecypcoB. Pa3pymienune nmouBsl. OxpaHa MOYBEHHBIX PECYPCOB.
N3meHnenue knumara.

AHTpPONIOT€HHOE BO3JIEMCTBHE HAa PACTUTENbHBIA W KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M KMBOTHOTO MHpa. OCHOBHBIE MPHUHIUIIBI OXPAaHBI TPUPOJIBI.
Kpacupie kaurun. Oco0o oxpansiemble mnpuponanbie Tepputropuu (OOIIT).
Bborannueckue casbl ¥ 300JJ0THYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIBI YCTOMYMBOTO pa3BUTUSI YEIOBEYECTBA M IPHUPOJIBIL.
PanmonaneHOe  MpUPONONOIB30BAaHUE U COXpPaHEHHE  OMOJIOIHMYECKOIo

pazHooOpa3zus 3emin



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

buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue;
nop penakuuei [Taceunuka B.B., AkunonepHoe odiiectBo «M31aT€IHCTBO
«IIpocsemienue»

* buosorus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., Py6orioB A.M. u
npyrue; noa pegakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBO

«3narensctBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

Kinerka. Cencon K., ¥a6crep I1. Mocksa «Mup», 1980.

* 3anuMarenbHas Mukpoouonorus. XKnanoB B.M. Mocksa «3nanue», 1967.
* OcHoBbl reHeTHkU. [letpocoBa P.A. «JIpoday, 2004.

* I'eneruka Oe3 taiin. [lyreBoaurens. Yumier 3. MockBa «9kxcmoy, 2008.

* DBOJIIOIMSI OPTaHUYECKOTO MUpa. YueOHoe nocodue. Bopontio H.H.,
Cyxopykosa JI.H. Mocksa «IIpocsemenne», 1991.

* Benukuit Hatypanuct Yapns3 Japsun. Kopcynckas B. « IETT3», 1959.

* CraHoBiieHHe 3BOMIOLMOHHON Teopun Yapnza Japsuna. I'amn .M. Cankr-
[TeTepOypr «Hayxka», 1993.

* Jltonu nayku. H.M.BaBunos. 3urynenko C.H. Mocksa «IIpocsemnienue», 1987.

* BepHajckuii: )Ku3Hb, MbICIB, OeccmepTue. bananaun P.K. Mockaa.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HMHTEPHET

1.denepanbHbIi TOCYIApPCTBEHHBIN 00pa3oBaTeIbHBIN CTaHIAPT -
http://standart.edu.ru/

2. ®enepanbhbiii mopTan «Poccuiickoe oopazoBanuey. - http://www.edu.ru/

3. Poccuiickuii o0meoOpa3oBatenbHbIid moprai. - http://www.school.edu.ru

4. Enunast Koyutekius mudpoBbIX 00pa3oBaTeaIbHBIX pecypcoB. - http://school-
collection.edu.ru

5.®enepanbHbIi IEHTP HHPOPMAIIMOHHO-00pa30BaTEIHHBIX PECYPCOB. -
http://fcior.edu.ru/

0 ®I'bHY «®enepanbHblii HHCTUTYT NIEAArOrMueCKUX U3MepeHuin» (rmue
pasmenieH OTKpoITHIN Oank 3amanuii EI'D). — http://www.fipi.ru

5. http://ebio.ru/ - DnexrponnsIii yueOHUK «BUOTOTHSY.

6. www.km.ru/education - yueOHbIc MaTepHalibl U CIOBapH Ha caiite « Kuput u
Medoamii»

7. http://video.edu-lib.net — yueOHbIe HUITBMBI.

8. www.bio.lseptember.ru — raszera «buoaorus.
9.http://charles-darvin.narod.ru/ - DnexkTpoHHBIC BEPCHH MTPOU3BEICHHIA

Y. lapBuHa.
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