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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON obnactu «EcTecTBeHHO-
HayuHble mnpenMerbl». CornacHo mnonoxenusm OI'OC COO npoduibHbie
yueOHbIe MpEeIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01MM, cpeJHUM NMpoecCUOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE 00pa30BaTENIbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C NpodopHeHTalel o0yYarmMXCss M CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTH HAyYHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
HeNMu M 3aja4ax u3yuyeHusi ydeOHoro mnpeamera «buonorus» Ha yriyOoiaEéHHOM
ypOBHE, onpeenseT o0s13aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, ET0
CTPYKTYpPHpOBaHHE TIO paszieliaM M TeMaM, pachpeiesieHne 10 Kiaccam,
PEKOMEH/yeT TMOCJIe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTMKHA Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOGHHOCTEW oOydaronuxcs. B mporpamme 1o  Ouojoruu
peanu30BaH MPUHIHUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHWOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpas3oBaHus, Ojarojmaps dYeMmMy IPOCMaTPUBACTCS
HAIPABJICHHOCTh HAa  MOCJENyIolee pa3BUTHE  OWMOJIOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme No OHOJIOTMH TakXe IOKa3aHbl BO3MOXXHOCTH Y4Y€OHOro mpeamera
«buonoruss» B peanuzauuu TpedoBaHuit DI'OC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUS U B
(GopMUPOBAaHUM OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JESATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CpeHero 001ero oopa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIiaeT OMOJIOTMYECKOEe o0O0pa3oBaHUME B IIKOJIE W OPUEHTHUPOBAH Ha



pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOM OHOJIOTMH, SMOPHUONOrMM M OHOJOTMU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus»» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIIEMY IOIYYEHUIO
OMOJIOTMYEeCKOro  o0pa3oBaHUsI B By3aX M OpraHM3alMsIX  CpPEIHETo
npodeccruonanbHOro 0opazoBanusi. OCHOBY €ro CoJAep KaHMsI COCTABISET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIKUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pPa3fesioB OMOJIOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kimaccax 3Tv 3HaHMS TOJYYarOT pa3BuTHe. Tak,
pacHIMpeHbl W YIIIyOJIeHbl OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, XKUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEJCHUS PUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JUIsl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, MOJYUYEHHBIMU OOYYAIOUIMMHUCA TPU H3YYECHHUH
bu3uKH, XUMUH, Teorpapuu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHoMy mpenmery "buomorusa" otpaxkaet
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA TOAXOAbl K H3YyYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBbIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus 1uiaHetsl. Tak, B 10 kiacce
U3YYarOTCSl OCHOBBI MOJIEKYJSIPHOW W KJIETOYHOW OHOJIOTHH, SMOpPHOJIOTHH U
OMONIOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UH, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOIIOLKMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
00yJarouMMHCs OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UJIEH, MPUHIUIIOB U MPABUJ,
JIe)KAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTHS W NOJNJEPKAHMS HHTEpeca oO0ydaromuxcsi K OWOJIOTMM Hapsay co
3HAYUTENBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COACPKAHUU MPOTrPaMMBI
no OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHUS U PA3BUTHS
TOM WM WHOW 00JacTH OHOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lenp n3yuenus: yueoHoro npeamera «buosorus» Ha yriayOaéHHOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOr0 paHra ¢ MPUOOpETEeHHWE YMEHUU
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
npo(ecCUOHaNbHON JeATEeIbHOCTH, CBSI3aHHOM C OHMOJOTHEH, WM K BBIOOpY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTimkeHue 1enu u3ydeHus ydeOHoro mpeamera «buosjorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMEHHBIX MCCJICAOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYYaloImMXCs C METOJIaMU TIO3HAHMS >KUBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMHU ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHOW OHOJOTHH, JMOPHOJOTMM U OHOJIOTUH Pa3BUTHSA, TCHETHKU W
CEJICKI[UU, OWOTEXHOJOTMM M CHUHTETUYECKOW OMOJIOTMM, TaJ€OHTOJIOTUH,
HKOJIOTHHM);  METOJaMH  CaMOCTOATENbHOTO  TMPOBEJACHUS  OMOJOTUYECKUX
uccieloBaHUd B Jyabopatropud W B Mpupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBbHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHUMBOJIMKOW; YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUA M COIMAIbHO-)KOHOMHUYECKHUMU ¢  DKOJOTHYECKUMU
npoOyiieMaMu 4eJIOBEYeCTBA; OIEHWBATH IOCJIEICTBUS CBOEH MESITEIBHOCTH IO
OTHONICHUIO K OKPYKaIIIeH NPUPOAHOU cpejie, COOCTBEHHOMY 3JI0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W  COONIOJATh  MEpBI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa,; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIEC OTKPHITUS B 00JIaCTH OMOJIOTUH;

pa3BUTHE y 00yYarOlMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TIpOIeCCe 3HAKOMCTBA C BBIJAIONIUMHUCS OTKPBITHSIMH U COBPEMEHHBIMH
UCCIIEIOBAHUSIMU B OHOJIOTHM, pEUIaeMbIMU €10 Mpo0JieMaMu, METOAO0JOTHEH
OMOIOrMYECKOTO UCCIIEIOBAHUS, IPOBEICHUS IKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PEIICHUS OMOJIOTHYECKUX 3a/1a49, MOJICITUPOBAHUS OMOIOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTAHHE Y O0YUYaIOIINXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MpUPOJIE B
LIEJIOM U K OTIEIbHBIM €€ 00bEKTaM U ABJIEHUSIM; (OPMUPOBAHUE FKOJIOTHUECKOM,
F€HETUYECKOW TPaMOTHOCTH, OOIIEel KyJIbTyphl TIOBEJIECHHS B MPHUPOJE;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4arolMMUCAS ~ KOMIETEHTHOCTH B palMOHAIBHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OUOC(hEphl), COXpAaHEHUHU COOCTBEHHOTO 370POBbS U 310POBbS
OKpYyXXaromux Jrojeid  (coOmtojgeHuss Mep npodUiakKTUKU — 3a00JI€BaHUM,
oOecrieyeHue O€30MACHOCTU KU3ZHEAEATEILHOCTH B YPE3BbIYANHBIX CHUTYalMsIX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYCCKUX 3HAHUW U YMEHUH B MTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy npodecCHOHAIBHOMY CaMOOMNpPENENEeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee ynCI0 YacoB, OTBEJICHHBIX HA MU3y4YEHHE OWOJIOTMHU Ha Yri1yOJIeHHOM
YpOBHE cpeliHero oduiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Henelo).

OT60op opraHu3alMOHHBIX (OPM, METOIAOB U CPEACTB OOy4YEHHS OMOIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OUOJIOTHYECKOTO O00pa3oBaHUsT B  OpraHU3alUSIX CPEIHEro
po(ecCUOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TPOBEJCHUE JTa0OpPaTOPHBIX U MpaKTUUECKuX pador. Takxke ydacTue
00ydJaromuXxcs B BHINOJHEHUU IMPOCKTHBIX M yU4eOHO-HCCIIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OINpEACNIeTCs Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUI.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Conepxxanue mNporpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOAUT B TPOBEPKY
rocyJaapcTBeHHoU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouonorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTHUS
Oouonioruu. buonornyeckne Hayku W uM3ydaembie UMH TIpoOsieMbl. DyHIaMEHTaIbHBIE,
MIPUKJIAJIHBIE U TIOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OMOJIOTMM B (POPMUPOBAHUU COBPEMEHHOW €CTEeCTBEHHO-HAYYHOMU
kaptuHbl Mupa. I[Ipodeccun, cBs3anHble ¢ Owuonorueid. 3HaueHHe OHOJIOTHH B
NPAKTUYECKON  JIESITEIbHOCTH  YEJIOBEKAa:  MEAMWIMHE, CEJIbCKOM  XO34ICTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

JemoHcTpanuun

[loptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
lapeen, I'. Menaens, B. . Bepnanckui, U. II. IlaBnos, . . Meunuxos, H. H.
Bagsunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumpr u cxembl: «CBA3b OHOJIOTMM C JpYrMMU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBbI U MX U3Yy4YeHHE

JXKuBble cucTemMbl Kak npeaMeT uzydeHus: Omosiornu. CBOWCTBA JKUBBIX CHCTEM:
€IUHCTBO XHMMHUYECKOIO0 COCTaBa, JHUCKPETHOCTh M LEIOCTHOCTh, CJIOXKHOCTh U
YHOPSAIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOPTaHU3A1IMS], CAMOBOCIIPOU3BEEHNUE,
pa3IpaKuMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3alvy >XKUBBIX CHCTEM: MOJICKYJSPHBINA, KJIETOYHBIM, TKAHEBBIN,
OpraHW3MEHHBIN, TMOMYISAIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMOTrCOEHOTHYECCKUM ),
ouocdepnsrii. [Ipoueccsl, npoucxoasmue B XKUBbIX cucteMax. OCHOBHBbIC MPU3HAKH
xuBoro. JXu3Hp Kak Qopma cyliecTBoBaHUS Marepuu. Hayku, u3ydaromue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpPraHU3aIMH.

N3yuenue xuBbIX cucTeM. MeTtonbl Ouonornueckod Hayku. Habmronenue,
M3MEpPEHUE, JKCIIEPUMEHT, CUCTEMaTH3alus, mMeraaHanus. [loHATHE O 3aBUCHUMON M
HE3aBUCMMOW mnepeMeHHou. [InanmpoBanue skcnepumenta. [locranoBka M mpoBepka
runiote3. HyneBas rumorte3a. IloHsitue BBIOOpKM M €€ JOCTOBEpPHOCTH. Pazbpoc B
Oounonornyeckux AaHHBIX. OTEHKa TOCTOBEPHOCTH MOIYYEHHBIX PE3YIbTaTOB. [I[puunHbI
VCKa)KCHUS PE3yJIbTATOB dKCIIEpUMEHTA. [[oHATHE CTaTUCTHYECKOTO TeCTa.

JemoHncTpanuun

Tabmuupbl u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «BHOIOrnyeckne cucTeMbl»,
«CBOICTBa KMBOW Martepum», «YpOBHU OpPraHU3alMU KXABOU NpUPOAbI», «CTpoeHHe
XKUBOTHOM KIIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOrO
opranuszmay, «buoreoienos», «buochepar, «MeToabl U3yUEHUs KUBOU MPUPOIBI.



O6opynoBanue: ynabopaTopHoe 00OpyIOBaHUE [JIsi MPOBEICHUS HAOIIOJICHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonb30BaHUE PA3TUYHBIX METOJOB MPU U3YyUYCHUU
YKUBBIX CUCTEM.

Tema 3. buoJiorusi KiieTku

Knerka — cTpykTypHO-QYHKIIMOHAIBHAS €IWHUIIA KXKUBOTO. VcTOpus OTKpBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen,
P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

MeTo1bl MOJIEKYJISIPHON M KJIETOYHOW OMOJIOTUU: MUKPOCKOMHUS, XpoMaTtorpadus,
anekTpodope3, METOA MEYEeHBIX aToMoB, auddepeHimanprHoe HeHTPUGyTrupoOBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue @UKCUPOBAHHBIX  KAemMOK. DIEKTPOHHAs
Mukpockonusi. Kougokanvnas muxpockonus. Bumanvhoe (npuosicusneHunoe) uzyuenue
KJIeMmOK.

JdemoHcTpanuun

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

Tabmuupl u cxembl: «CBETOBOW MHMKPOCKOM», «DIEKTPOHHBIM MHUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, MHKpOIpenaparbl  pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

IlpakTuueckass padora  «l3ydyeHue METOJOB  KJICTOYHOW  OHOJOTHH
(xpomatorpadusi, anexrpodopes, nuddepeHimanbaoe eHTpudyruporanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XHAMHUYECKUNA COCTaB KJIETKH. Makpo-, MUKPO- U yJIBTPAMUKPOAJIEMEHTHI. Bona u
e€ poJib Kak pacTBOPUTENs, pEareHTa, y4yacThe B CTPYKTYpPUPOBAaHHM KIIETKH,
TEIUIOPETYISIMU. MuHepanbHble BEllecTBa KIETKH, MX Ouosorumueckas poib. Pomb
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue BelIeCTBa KIETKU. buosorndeckue mnoiauMmepsl.  benkw.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpPyKTypbl OelnKoBOM MoJiekynbl. llepBuuHnas
CTpYKTypa Oefka, NenTuaHas CBs3b. BTOpuyHas, TpeTUYHAs, YETBEPTUYHAS CTPYKTYPHI.
Henatypamusi. CBoiictBa 6enkoB. Knaccudukarus OenkoB. buonorndeckue ¢hyHKIuu
6enkoB. IIpuonsi.

Yrnesoapl. MoHOcaxapuipl, AUCAXAPUIBL, OJUTOCAXapUAbl M IOJIUCAXAPHUJIBL.
OOmuii TIaH CTPOCHUS U (PU3HKO-XMMHUYECKHE CBOMCTBA YIrieBOJOB. bruomornueckue
(GYHKITUU yTIEBOJIOB.

Jlumunet. T'uapodunbHO-THAPOGOOHBIE cBoMcTBa. Kitaccudukanus TummaoB.
Tpurmunepunsi, Gochoaunuasl, BOCKH, CTEpOUbl. bromornyeckne QyHKIUN JTUTHIOB.
OO6mue cBolicTBa OHMOJIOTMYECKHMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, MMOJTYIPOHULIAEMOCTb.

Hykneunoseie xkucinotel. [JHK w PHK. CrpoeHue HyKJIEMHOBBIX KHUCIOT.
Hyxkneotuast. [Mpunuun kommiementapuoctu. [Ipasuno Yaprapda. Crpykrypa JHK —
nBOMHas cnupanb. Mecronaxoxaenue u ouonornueckue Qynxuuu JHK. Buast PHK.
Oyukuuu PHK B kiieTke.



Crpoenne wmonekynsl AT®. Makpospruueckue cBa3u B wmosekyiae ATO.
buonornyeckue ¢ynkuun AT®. BoccTaHOBIEHHBIE NEPEHOCUUKU, UX (YHKUUU B
kietke. /[pyeue wnyxkneosuompugpocpamor (HTD). CexpenupoBanue JIHK. Memoouwt
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHass Owuosorusi: OuoXMMHUEeCKHEe U Ouoduznueckue ucCCiaea0BaHUs
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OHOMoIiekyn. Moodenuposanue cmpykmypol u
@yHKyuli. OuomMonekynl u ux xKomniexcos. KommnvromepHwvlii Ouzain u OpeaHUyecKull
cunmes OUOMONEKY U UX HeNPUPOOHBIX AHANLO208.

JdemoHcTpanuun

Ioptpersr: JI. Tlonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHne XUMUYECKUX DJIEMEHTOB B HEXHBOW MPUPOJIELH,
«Pacnpenenenne XMuMHUECKUX AIIEMEHTOB B )KMBOU MPUPOJIE».

Tabmupt u  cxembl: «llepuoanueckas TabiuIla XUMUYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKyiabl BOAbI», «BemecTtBa B cocTaBe OpranusmMoBy», «CTpoeHue
MOJIeKYyJbl  Oenka», «CTpyKTypbl O€lIKoBOM MoJeKybl», «CTpoeHHEe MOJEeKYI
yriaeBoaoB», «CTpoeHure MoieKya JunuaoBy, «HyknenHoBble KucCIoTh», «CTpoeHue
MousieKynsl ATO».

O6opynoBaHue: XuMudeckas 1mocyzia u 000pyJ1oBaHue.

JlabopaTtopHas padora «OOHapykeHHE OEJKOB C IOMOIIbI0 KaueCTBEHHBIX
peaKum».

JlabopaTopHas pabdora «lcciegoBaHue HYKIEMHOBBIX KHCIOT, BBIICJIECHHBIX U3
KJIETOK Pa3JINYHbIX OPTraHU3MOB).

Tema 5. CTpoenne U yHKIIUN KJIETKH

Tunel  KIETOK: 3yKapuoTHuYecKas W  mOpokapuotuueckas. CTpyKTypHO-
(G yHKIIMOHAIBHBIC 00pa30BaHUs KIICTKH.

Crpoenue mpokaproTHYECKOW KiIeTKU. KieTodHas cTreHka OakTepwii M apXew.
Oco0eHHOCTH CTPOCHHS TeTepOoTpOodHON U aBTOTPOGHON MPOKAPUOTHUYECKUX KIICTOK.
MecTo u poJib MPOKAPUOT B OMOLIEHO3AX.

Crpoenne u (GYHKIMOHUPOBAHHE JYKapUOTHYECKOW KieTku. [lmazmatudeckas
MeMOpaHa (mnasmanemma). CTpykTypa IJla3MaThudeckod wmemOpaHbl. TpaHcmopT
BEIIECTB Uepe3 IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (auddy3us, obOmerdyéHHas
mubdy3us), akTUBHBIA (MEPBUYHBIA ¥  BTOPUYHBIA  aKTUBHBIA  TPAHCIIOPT).
[Tomynmponuiaemocte MemOpanbl. PaGoTra HaTpuii-KaJIMEBOr0 Hacoca. IJHIOIMTO3:
MUHOIMTO3, ¢aronuto3. Jk3ouuto3. Kierounas crenka. CTtpykrypa W (QyHKIHH
KJIETOYHOUW CTCHKHU PacTeHH, rprOOB.

Hutomma3zma. Ilutozons. Ilutockenmer. JIBukeHue 1uToOIIa3Mbl. OpraHou bl
kieTku. OpHOMeMOpaHHbIE OpPraHOWAbI KIETKU: sHAomuiazMaruudeckas cetb (I1IC),
anmapatT [onbmxu, JM30COMBI, UX cTpoeHue U  (QyHkuun. B3aumocsizb
OTHOMEMOpPAHHBIX OPraHouJiIoB KJIETKH. CTpoeHue TIpaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus oenxog ¢ IIIC. Cunre3 pacTBopuMbiX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. ['nmagkuil (arpaHyysipHbIA) SHAOIMIA3MATHYECKUNA PETUKYIYM.



CekperopHast ¢yHkuus anmapata [oapmxu. Moougukayus Oenkoe 6 annapame
Tonvoxcu. Copmupoera 6enxos ¢ annapame I onvoorcu. TpaHCIOPT BEIIECTB B KIETKE.
Bakyonu pacturensHbix kietok. Knetounsiit cok. Typrop.

[loryaBTOHOMHBIE OpraHOU/IbI KJIETKH: MUTOXOHJIPUH, TJIACTU/IBI.
IIpoucxooicoenue mumoxonopuii u niacmuo. Cumobuoeenes (K.C. Mepeackosckuii, JI.
Mapeynuc). Ctpoenne u GyHKIIMU MUTOXOHAPUH U TacTua. [lepBUuyuHbIe, BTOPUYHBIE U
CJIOXHBIEC TIACTUABI (POTOCUHTEZUPYIOMIMX 3YKAPUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI,
JICUKOIIIACTHI BBICIIUX PACTCHUMN.

HememOpannbie opraHounbl kietkd CrTpoeHne M (QYHKIIMM HeMeMOpaHHBIX
OpraHouIOB KJIEeTKU. Pubocomsl. [Ipomesicymounvle punramenmol. MUKpohUIaMEHTHI.
Axmunogvie muxpoguiamenmol. MpIlIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl
Hemblueunvlx kiemox. Mukpotpyoouku. Knerounslii nentp. CtpoeHue U JIBUKEHUE
KIYTUKOB U pecHUYeK. Mukporpybouku wnuroriazmel. Llentpuons.  benku,
accoyuuposantvle ¢ MUKpoguiamenmamu u mukpompyooukamu. Momopnule denxu.

SAnpo. Obonouka spa, XpoMaTHH, KapHoIUla3Mma, SAPBIIIKH, UX CTPOCHHUE H
byHkuuu. SnepHbiii 6e1KoBbIN MaTpukc. [IpocTpaHcTBEHHOE PacioyioKeHHUE XPOMOCOM
B UHTEP(PAZHOM sJIpe. DYXPOMAmMuH u cemepoxpomamut. beaku XxpoMaTiHa — TUCTOHBI.
Jlunamuka s0eprou 06o10uKku 8 Mumo3se. Hoepuviii mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK HYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpamuun

IToptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u  cxembl: «CTpoeHUE SyKapuOTHUECKOW KIeTkn», «CTpoeHue
AKUBOTHOM KIIETKN», «CTPOEHUE PACTUTENBHON KIETKW», «CTPOCHHE MUTOXOHIPUN,
«Anpo», «CtpoeHne NpoKapuoTUIECKOU KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpEnaparbl  PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepuaIbHBIX KIETOK.

JlabopaTopHasi padora «3yueHue cTpOEHHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuueckas padora «l3ydyeHne cBOWCTB KIETOYHON MEMOpPAHbBI.

JlaGopaTopunass pabGora «lccrnenoBaHue IUIa3MoOJiM3a W JEIJIa3MOJiM3a B
PACTUTEIBHBIX KIETKAX).

IlpakTuueckass padora «l/3yueHue ABUKEHHUS LUTOIUIA3Mbl B PACTUTEIIbHBIX
KJIETKax».

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTUHU B KJIETKe

AccUMWISIMA U JTUCCUMUWJISILIUSL — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIECTB: AaBTOTPOGMHBIH H TEeTepOTpPOdHBIA. YUacThe KHUCIOpOoJAa B OOMEHHBIX
mporieccax. JHepreTuyeckoe obecreueHne KieTku: npespamenne ATO B 0OMEHHBIX
nporeccax. ®depMeHTATUBHBIA XapaKTep peakuuid KIETOYHOro MeTaboju3ma.
depMeHThI, UX CTpOCHUE, CBOMCTBAa M MexaHu3M neiictBusa. Kodbepmentsl. OTianums
(GepMEHTOB OT HEOPraHWYECKUX KaTadu3aTopoB. belKku-akTUBATOphl U OEIKHU-
MHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATUBHBIX pPEAKIHMM OT Ppa3IuyHbIX
(bakTOpOB.



IlepBuyHbII  CHUHTE3 OpraHMYecKUXx BewecrB B kiuertke.  DorocuHTes.
AHOKcueenHblll U oKkcueeHuvlli omocunme3z y obaxmepuii. Ceemocobuparoujue
nueMeHmvl U NUSMeHmbl pPeakyuoHHo20 yenmpa. Poiap XJIOpOIIACTOB B Mpolecce
dbotocunte3a. CBeroBas U TemHoBass (aszbl. Pomoovixanue, C;, C,. u CAM-munwvi
¢pomocunmesa. IlpoayKTUBHOCTH (OTOCHHTE3a. BnusgHHe pa3nuyHbIX (HAKTOPOB Ha
CKOpOCTh (hoToCcHHTE3a. 3HaUEHUE (DOTOCHHTE3A.

XeMocuHTe3. Pa3zHooOpasue opraHu3MOB-XEMOCHHTETUKOB: HUTPU(ULIHUPYIOUIUE
OakTepuu, Kele300aKTepuu, CepoOaKTepuH, BOJOPOAHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. IlpogykTel OpokeHHSI M UX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHA’pOOHbIE  MUKPOOPraHU3Mbl  Kak  OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN OOJIE3HEH.

AdpoOHBIE OpraHU3Mbl. JTanbl 3HEPreTuyeckoro odomeHa. IloaroToBUTENBHBIN
sTan. ['mKonu3 — 6eCKUCIOPOJHOE PACHICTUIEHUE TITFOKO3bI.

buonoruyeckoe OkKHUCIEeHHE, WM KJIETOYHOE JbIxaHue. Ponb MHUTOXOHApPUN B
nporeccax Ouosornueckoro okucieHus. luknnueckue peakuuud. OKUCIUTENBHOE
dbochopunupoBanue. Drepeuss memobpannozo epaduenma npomoros. Cummez ATD:
paboma npomonnou ATD-cunmaswl. IlpenmyiiecTBa a3poOHOro MyTH OOMEHA BEIECTB
nepes aHadpoOHbIM. I (PEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHCcTpamuun

IMoptpersr: JIx. Ilpuctim, K. A. TumupszeB, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnmuuer u cxemsl: «DoTocuHTE3», «IJHepreTuueckuit odbmen», «buocunHTe3
oenka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MMKPOCKOI, OOOpYyIOBaHUE JJiA MPUTOTOBICHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTopHasi padora «/3yueHre KaTaIUTHUECKON aKTUBHOCTH (DepMEHTOB (Ha
npUMeEpE aMUJIa3bl UM KaTalas3bl)».

JlabopaTtopHas padora «/3yueHue ¢hepMEHTATUBHOTO PACIICIIIICHUS MEPOKCUAA
BOJIOPOJIa B PACTUTEIIbHBIX U )KUBOTHBIX KIETKaX).

JlabopaTopHas pa6ora «CpaBHEHUE MPOIIeCCOB POTOCUHTE3a U XEMOCHUHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHHS U ABIXaHUS.

Tema 7. HacaeacrBenHasi mHpopManus U peaau3auus €€ B KJIeTKe

Peakuuu MatpuuHoro cuHte3a. [IpMHIMI KOMIUJIEMEHTApPHOCTH B PEAKLHUSX
MaTpPUYHOTO CHMHTEe3a. Peanmzarus HacnencTBeHHONW nHMoOpMaruu. ['eHeTHdecKkuii Ko,
ero ceorctBa. Tpanckpunuusa — marpuusbil cuHte3 PHK. [lpuHnuner Tpanckpunumu:
KOMILIEMEHTapHOCT, AHTUIAPAIEIbHOCTh,  ACUMMETPUYHOCTb. Cospesanue
mampuunsix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsinuss u e€ stanbl. Yuactue tpancnoptHeix PHK B OuocunTtese Oernka.
VYcnoBus Ouocunresa 6enka. KoaupoBanue aMuHOKUCIOT. Posib pubocom B OMOCHHTE3E
Oeika.



Cospemennvle npedcmasieHus o cmpoeHuu 2eHog. OpraHuzanus TeHOMa Y
MPOKAPHOT U IYKAPUOT. Perysnusa akTHBHOCTH T€HOB Y MTPOKapHoT. [ unoresza onepoHa
(®d. Kaxob, XK. Mano). MonrexynspHvie mexaHuzmvl IKCHPECCUU 2€HO8 ) DYKAPUOM.
Ponv xpomamuna 6 pecynsayuu pabomwr eenos. Perynsiius oOMEHHBIX MPOIECCOB B
kieTke. Knerounslii romeocras.

Bupycbl — HekietouHble (QopMbl KM3HM W OOJUTraTHble mapa3uTbl. CTpoeHHE
MPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. KusHeHHbI YUK
J[HK-cooepocawux supycos, PHK-cooepaicawux eupycos, bakmepuoghacos. Obpamnas
MPAHCKPpUNYus, pegepmasda, UuHmezpasd.

BupycHpie 3a0oneBaHusi uenoBeka, *kUBOTHbIX, pactrenuit. CIIN, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: ummecpayus u awnanuz 6Oorvwux maccusos («bigdatar)
CMPYKMYPHLIX Ouonocuyeckux Oaumvix. Hanomexwonocuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00cmasKu 1eKapcma.

JemoHcTpanuun

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHI.

Tabmumper u cxembl: «buocunre3 Oenkay, «l'eHeTHdyeckuii kom», «BUpYCBI»,
«baktepurodaru.

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. ’Kn3zHeHHBINH HUKJ KJICTKH

Krnerounsrit nuki, ero nepuosl u peryisus. Marepdasza u mutos. OcobeHHOCTH
poIeccoB, TMporekatoumx B uHTepdasze. IlogroroBka KIETKM K JICJICHUIO.
[IpecunteTnueckuii (MOCTMUTOTUYECKUN), CHHTETHYECKHUM M TOCTCUHTETUYECKUU
(MpeMUTOTUYECKUI) IEPHOIbI UHTEP(A3HI.

Matpuunbiii cuntre3 JIHK — pemmkanusa. Ilpunnuner pennukanuu JIHK:
KOMILIEMEHTapPHOCTh, MOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIIAPAIIIEIbHOCTh. MexaHnu3m
pemwukanuu  JJTHK. Xpomocombl. CTpoeHue xpomocoMm. TemoMepbl W TeiaoMmepasa.
XPpOMOCOMHBIM HAOOp KIETKH — KapUOTHUIl. JIUTUIOMIHBIA W TaIlJIOMJHBIM HaOOPBI
xpomocoM. ['oMonornunabie XpoMOCOMBI. [10710BbIE XpOMOCOMBI.

Henenue kietku — Muto3. CTaguyu MHUTO3a W MPOUCXOJAIINE B HUX IPOLIECCHI.
Tunbel muto3a. Kaprokunes u nutoknHes3. buonorndyeckoe 3HaueHUE MUTO3A.

Perynsnus MUTOTHYECKOTO UKIA KIETKH. [Iporpammupyemas kietodnas rudenb
— aroInTo3.

Knerounoe siapo, xpoMocombl, (GYHKIHMOHAJIbHAS TEHOMHUKA. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu kiemox. «L{ugpposasn knemxay
— buoungopmamuyeckue mooeiu QYHKYUOHUPOBAHUSI KIeMKU.

JdemoncTpanuun

Tabmuibl U cxembl: <OKU3HEHHBIM MK KIETKH», «Mwuto3d», «CTpoeHue
xpomocom», «Perukanus JTHK».

OGopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpompenapaTsl: «MHTO3 B KJIETKaX
KOpEIIKa JTyKa».

JlabGoparopHasi padora «/3ydueHne XpoMOCOM Ha TOTOBBIX MUKpOITpEapaTax.



JlabopaTtopHas padora «HaGnrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. Ctpoenue n pyHKUNH OPraHU3MOB

buonoruyeckoe pazHooOpazue opraHu3MoB. OJHOKIETOUYHBIE, KOJIOHUAIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KUZHENEATEIbHOCTH OJHOKJIETOUYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JpYyrue
poTUCThl. KONOHWAbHBIE OPTAHU3MBI.

B3anMocBs3b 4acTell MHOTOKJIIETOUYHOI'O OpraHu3ma. TkaHHM, OpraHbl U CHCTEMBI
opraHoB. OpraHusm Kak euHoe 1enoe. I'omeocras.

Tkanum pactenuil. Tumnsl pacTUTENbHBIX TKaHEW: 0Opa3oBaTelibHAasl, MOKPOBHAs,
OpoBOAsAIIAs, OCHOBHAasA, MexaHudeckas. OcCOOEHHOCTH CTpPOeHUs, (QYHKIUN U
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTeHUM.

TkaHu S>KUBOTHBIX UM 4YeJOBEKa. THUMbI >KUBOTHBIX TKAHEW: SNUTENIHATIbHAS,
COCIMHUTEbHAS, MbIlIeYHas, HepBHass. (OcoOEHHOCTH CTpoeHUs, (YHKIUN U
PacIIONIOKEHHS TKaHEN B OpraHax dKUBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIE U T'€HEPATUBHBIE OpraHbl pacTeHUW. OpraHbl U CUCTEMBI
OpPraHOB KMBOTHBIX U 4YesioBeKa. DyHKIIMU OPraHOB U CHCTEM OPTaHOB.

Onopa Tena opranuzMoB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX UBOTHbIX. HapyXHbIil U BHyTpeHHU ckeneTr. CTpOe€HHWE W THUIIbI
COEMHEHUS KOCTEN.

JIBuKeHre OopraHuM3MOB. J[BMD)KEHHE OJIHOKJIETOUHBIX OPraHU3MOB: aMEOOMIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBUKEHNE MHOT'OKJIETOUHBIX PACTEHUN: TPONIU3MBI U HACTUMU.
JIBuKEeHNE MHOTOKJIETOYHBIX >KMBOTHBIX M 4YeJIOBEKa: MbllleyHas cucteMa. Peduekc.
CkeneTHbIE MBIIIIBI U UX paboTa.

IIutanue opranusmos. llormomenue BOABI, YIJIEKUCIOrO ra3a U MHUHEPAIBHBIX
BEILLIECTB pacTeHusAMU. [luTaHue >XKMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKIIETOYHOE
nuuieBapeHue. I[IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTAENbl MHUIEBAPUTEIIHHOTO
TpakTta. [InmesBapurenbHble xene3sl. [lumeBapurenpbHas cucteMa 4eioBeKa.

Jpixanne opranu3mMoB. Jlpixanwe pacteHuid. Jlpixanwe KXuBOTHBIX. Juddysus
ra3oB 4epe3 IOBEPXHOCTh KieTKH. KoxkHoe npixanue. [lpixaTenbHass MOBEPXHOCTD.
XKabeproe u nérounoe npixanue. J[pIXaHWE MO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE  YCIIOKHEHUE  CTPOEHUS  JIETKUX  II03BOHOYHBIX  >KMBOTHBIX.
JlpixaTenpHass cHCTEMA 4YeNOBEKa. MeXaHu3M BEHTWIALMM JIETKUX Yy MNOTUL U
MJIEKONUTAIOMuUX. Perynsius nqpixanus. JlpixaTeabHble 00bEMBI.

TpaHncmopT BemECTB Yy OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopt BemecTB y )KMBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHAs
CUCTEMA NIO3BOHOYHBIX JKUBOTHBIX U yenoBeka. Cepaue, KpOBEHOCHBIE COCYbI U KPOBb.
Kpyru xpoBooOpaiiieHusi. DBOJIOIUOHHBIE YCIOXHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBI I03BOHOYHBIX )KMBOTHBIX. PaboTa cepaua u e€ perysus.

Breinenenue y opranu3moB. Beigenenue y pacteHuid. BelaeneHue y JKMBOTHBIX.
CokparutenbHbie Bakyosin. Opranbl BblaeneHus. OuiabTpaius, ceKpeuuss 1 o0paTHOE



BCAChIBaHUE KaK MEXaHU3MbI paboOThl OpraHoB BblaeicHUA. CBs3b MOJOCTH Tena ¢
KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMU. BblieieHre Y MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Ilouku. Ctpoenue u (yHkunoHupoBanue Hedpona. OOpa3oBaHHE MOYHU Y
YEeJI0BEKa.

3amura y OpraHu3MoB. 3alluTa y OJAHOKIETOYHBIX OpraHnn3mMoB. Criopsl OakTepuid
M IUCTHI MPOCTEHIIMX. 3alllUTa Yy MHOTOKJIETOYHbIX pactenuid. Kyrtukyna. Cpencrsa
MAaCCUBHOMN U XUMHYECKOM 3aUTEI. DUTOHIIUILI.

3ammTa y MHOTOKJIETOYHBIX >XKMBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIE. 3alllUTa
opranu3zMa ot Ooze3Held. MiMmyHHasi cucteMa 4denoBeka. KieTouHbll U rymMopaibHBIN
UMMYHUTET. Bpoxa€HHBIH UM NpHOOpeTéHHBIA crenuduueckuii UMMyHUTET. Teopus
KIIOHaIbHO-ceieKTUBHOTO uMMyHHTeTa (II. Dpmux, ®. M. bepuer, C. Tonerasna).
BocnanurtenbHble OTBETHI OpraHu3MoB. Posib BpOXKIEHHOTO MMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JIEBaHUM.

PaznpaxxumMocTh U peryidiusa y opranu3MoB. Pa3ipakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npakuMocTh U peryisius y pacteHui. PocToBbie BeliecTBa
U WX 3HA4YCHUE.

HepBnas cuctema u pediiekTopHasi peryisius y >KUBOTHbIX. HepBHas cuctema u
€€ OoTaelNbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Yy KUBOTHBIX.
OTaensl TOJJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediekc u pediexkropHas gyra.
besycnoBHbIE U YCIOBHBIE PEQIIEKCHI.

I'ymopanpHasg peryisiuuss W SHIOKPUHHAs CUCTEMa >KMUBOTHBIX M 4YEJIOBEKa.
JKeine3bl SHIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBue ropMOHOB. B3anmocBs3b
HEPBHOW U SHAOKPUHHOMU cucTeM. [ umnorasamo-runodusapHas cucteMa.

JdeMoHCTpamuun

[Toptper: U. I1. ITaBmnos.

Tabmuuet u  cxembl: «OIHOKJIETOYHBIE BOJIOPOCHH», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocteiimney», «Opranbl LIBETKOBBIX PACTECHHII»,
«CucteMbl OpraHoB NMO3BOHOYHBIX JKUBOTHBIX», «BHYTpEeHHEE CTPOECHHE HACEKOMBIX),
«Tkanu pactenuitn, «KopHeBbie cuctembl», «Ctpoerue creds», «CTpoeHue JTUCTOBON
IJIACTUHKNY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «[luieBapurenbHas cucteMay,
«KpoBeHocHast cucrtema», «JlpixarenbHas cucrema», «HepBHas cucremayn, «Koxay,
«MpblleyHas cucrtema», «BplaenurenbHas cuUcTEMa», «DHIOKPUHHAs CHUCTEMay,
«Ctpoenue wMmbpiuiby, «MMMmyHuret», «KuiieyHonomnoctHele», «CxeMa MNUTaHUS
pactenuit», «KpoBeHOCHBIE CUCTEMBbI TO3BOHOYHBIX XKUBOTHBIX», «CTPOEHUE TUJIPBI»,
«Ctpoenue miaHapun», «BHyTpeHHee CTpOeHHE [0XkAeBOro uepss», «HepBHas
cucreMa pbio», «HepBHas cucteMa narymkn», «HepBHasi cuctema MpecMbIKAIOIIUXCS,
«Hepsnas cucrema ntuny, «HepBHas cuctema muekonuTaromux», «HepBHas cucrtema
yesnoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIpENnapaTbhl OJHOKICTOYHBIX
OpPraHu3MOB, MHUKpPONpENnapaTsl TKAaHEW, PAaKOBUHBI MOJUIFOCKOB,  KOJUICKIUHU
HAaCEKOMBIX, UIJIOKOXKUX, JKMBBIE SK3eMIUISIPbl KOMHATHBIX pacTeHui, repOapuu
pacTeHui pa3HbIX OTAEJOB, BIAXKHBIEC MPEINApPaThl KUBOTHBIX, CKEJIETHI MO3BOHOYHBIX,



KOJUIEKIIMM O€CTO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJoBeKa, OO0OpyJoBaHUE JJIsi
JEMOHCTpAllMd TOYBEHHOTO M BO3AYIIHOTO TMHTAHUS PACTEHUM, paclIeTUICHUS
KpaxMaljia ¥ OeJKOB MoJ JAeicTBUEM (epMEeHTOB, 00OpyAOBaHUE IJIA JAEMOHCTpAIlUU
OMBITOB MO WM3MEPEHUIO >KU3HEHHOW EMKOCTU JIETKUX, MEXaHU3Ma JbIXaTelbHbIX
JBUKEHUM, MOJIENIA TOJIOBHOTO MO3Ta Pa3jInYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEl paCTEHHII».

JlaGoparopHasi pabora «/3ydyeHue TKaHE KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue opraHoB [IBETKOBOTO PACTEHUS».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIFOYasi BEreTaTUBHOE) W
noJyioBoe. Bunbl 6ecrnosioro pa3MHOMKEHHUsI: MTOYKOBAHUE, CIOPYISAlus, (pparMeHTarus,
KJIOHUPOBAHUE.

ITonoBoe pasmuoxkenue. [lonoBeie kieTkH, Wik rameTsl. Meio3. Ctaauu meiiosa.
IloBenenne xpomocom B Meno3e. Kpoccunrosep. buosormyeckuii cMmbicii Meio3a u
MOJIOBOTO Mpoiiecca. Meio3 v ero MeCTo B JKU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoasiiieBoe pa3zBuThe. ['ameToreHe3 y >KMBOTHBIX. IlojioBBIE >Keye3bl.
OO6pa3zoBanue u pa3BUTHE NOJOBBIX KieTok. CrepmartoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonotrBopeHue U SMOpUOHATBHOE  pa3BUTHE  KUBOTHBIX.  CrmocoOsl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBrayanibHOe pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOpPHOJIOrUS — HaykKa O
Pa3BUTHUU OpPraHU3MOB. Mopghocene3 — 00Ha U3 21ABHBLIX NPOOAEM IMOPUONOSUML.
Konyenyus mopgocenos u mooenu mopgoceneza. Cranun 3MOpHOTreHe3a KUBOTHBIX
(ma mpumepe nsarymku). [pobrmenuwe. Tumbl apoGnenus. /Jemepmunuposannoe u
HeOdepmunuposannoe opodbnenue. bnacmyna, munvt 6aacmyn. OCOOEHHOCTH TPOOICHUS
MJIEKOMUTAONIUX. 3apOBIIIEBbIE JUCTKH (TracTpyssinusi). 3aKiajka OpraHoB U TKaHEH
U3 3apOJBIIIEBBIX JINCTKOB. B3auMHOE BIMSHHE 4YacTEeil pa3BUBAIOLIETOCS 3apojibllia
(oMOpuoHanbHass MHAYKIMS). 3akiajgka IJIaHa CTPOCHUS >KUBOTHOTO KaK PE3yibTaT
MEpapXHUECKUX B3aUMOJACHCTBHI TIeHOB. BiusiHMe Ha 5SMOpPHOHAIBHOE pa3BUTHE
pa3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIbI.

Poct u pasButue xxuBotHbIX. [locTamMOpuonanbubiii nepuoa. [Ipsmoe u HenmpsmMoe
pasButue. Pa3Butne ¢ Mmeramopdo3oM y O€CIIO3BOHOUHBIX U TIO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaueHHE MPSIMOTO M HEMPSMOrO Pa3BUTHUSA, UX PACIHPOCTPAHEHUE B
npupojie. Tumel pocta KUBOTHBIX. DAKTOPHI PETYISLUUN POCTA )KUBOTHBIX U YEJIOBEKA.
Craguy TNOCTAMOPUOHAIBHOTO PAa3BUTHUS Yy JKUBOTHBIX M 4YesoBeka. llepuoasl
OHTOreHe3a yesoBeka. CTapeHue U CMepTh KaKk OMOJIOrHYECKHE MPOLIECCHI.

PazmHoxxenue u pasButue pacteHuil. ['amerodutr u cmnopodur. Meiio3 B
KU3HCHHOM ITHKJIe pacTeHuid. OOpa3zoBaHHe CIOp B Iporecce Meio3a. ['amerorenes y
pactreHuid. OIUIOIOTBOPEHUME W PA3BUTHUE PACTUTEIBHBIX OPraHu3MOB. J[BolHOE
OIIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTUE CEMEHHU.

MexaHu3MBbI PETYJISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuun



[Toptpersr: C. I'. HaBamun, X. llneman.

Tabmuipt u cxembl: «BeretaTuBHOe pa3MHOXeHHE», «Tumbel 0Oecroyioro
pasMHOXEHUSD», «Pa3MHOXEHME XJIAMUJIOMOHAAbDY, «Pa3MHOXEHUE JBIJICHBDY,
«Pa3zmHOxeHne rHApPBD, «Meno3», «XpomocoMmsl», «l'amerorenes», «CTpoeHHE
AMUEKIETKM W cruepMaro3onga», «OCHOBHbIE CTaaud OHTOTreHe3a», «lIpsmoe wu
HENpsAMOE pa3BuTHE», «Pa3BUTHE MaKCKOro xyka», «PazBurtue capanum», «Pa3Butue
JTATYIIKWY, «J{BOWHOE OMJIOJAOTBOPEHUE y LBETKOBBIX pacTeHU», «CTpOEHUE CEMSH
OJHOJOJIBHBIX W JBYAOJIBHBIX pacTeHUi», <«KU3HEHHBIM LMK MOPCKOW KamycCThbI»,
«KW3HEHHBIN UK MXa», <«OKU3HEHHBIM LUK NanoOpOTHUKA», «KU3HEHHBIA LMK
COCHBD».

O6GopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENapaThl SUIEKIECTOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JISATYIIKW.

JlaGoparopHass padora «/3yueHue CTpOECHHMSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

IIpakTuyeckass padora «BbIABICHHE TPU3HAKOB CXOJACTBA  3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHasi pabota «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIIMX PACTEHUI.

Tema 11. T'eneTmka — Hayka O HAaCJeACTBEHHOCTH M W3MEHYMBOCTH
OPraHU3MoOB

Hcropust ctaHoBIeHUs] M pa3BUTUS F'eHETHKH Kak Hayku. Pabotel I'. Mennens, I
ne ®puza, T. Moprana. Poib oTeuecTBEHHBIX YUYEHBIX B Pa3BUTHU IeHETUKU. PaboThI
H. K. KonsuoBa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A.
Odununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETMYECKHE MOHATHUS U CUMBOJBL. [ OMOJOTMYHBIE XPOMOCOMBI,
aJUIeNIbHbIE T€HBI, aJ1bTEPHATUBHBIE IPU3HAKU, TOMUHAHTHBIN U PELIECCUBHBINA MPHU3HAK,
TOMO3HUI0Ta, TETePO3UTr0Ta, YMCTasl JIMHUA, THOPUIbI, reHoTHN, (GeHOoTurn. OCHOBHBIC
METOJIbI ~ TEHETHKW:  THUOPHUIIONIOTUYECKUM,  IMTOJIOTHYECKUU,  MOJEKYJISIPHO-
T€HETUYECKUM.

JdemoHcTpanuun

[Toptpetsr: I'. Mengaens, I'. ne ®pus, T. Mopran, H. K. Kosnsios, H. 1. BaBuios,
A. H. benozepckmii, I'. JI. Kapneuenko, 0. A. ®ummmnuenko, H. B. Tumodees-
PecoBckunii.

Tabnutel u cxembl: «MeToabl TeHETHUKNY», «CXEeMBbl CKPEITUBAHUS.

JladopaTopHasi padoTa «/Ipo3oduia kak 00bEKT TCHETUICCKUX UCCIICTOBAHUIA.

Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiii 3akon MeHaens: — 3aK0H eIMHO00pa3us
ruOpu0B TiepBoro mokosieHus. [lpaBmino momunupoBanus. Bropoii 3akon Menmens —
3aKOH paclleruieHus: Npu3HakoB. LluTtomornueckue OCHOBBI ~MOHOTHOPHUIHOTO
CKpelmuBaHus. ['umoresa 4ucToTH raMeT.

AHanmzupyroniee ckpemuBaHue. [IpoMexyTOuHBI XapakTep HAcledOBaHUS.
Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHUPOBAHKH.



JHuruOpuanoe ckpemrBanue. Tperuil 3akoH MeHIens — 3aKOH HE3aBHCUMOIO
HacJeJ10BaHUs NMpU3HAKOB. L{uTomornueckre OCHOBbI TUTMOPHUIHOTO CKPEIIUBAHUS.

CuennieHHoe HacnefoBaHue mnpu3HakoB. Pabotrer T. Moprana. CuemnseHHoe
HACJIEIOBAaHUE T€HOB, HAPYIIECHUE CLEIUICHUS MEXAY NeHaMu. XPOMOCOMHAs TEOpusd
HAaCJIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIA MEXaHH3M OIpPENEIEHUs MOoJa. AyTOCOMBI H
IIOJIOBbIE XpOMOCOMBI. ['OMOoraMeTHelii M reTeporaMeTHbll MoJ. I'eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBaHne Npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

l'enotunn kak uenoctHas cucrema. llnernoTponuss — MHOKECTBEHHOE JIEHMCTBHUE
resa. MHOXECTBEHHbIM  ajmienu3M.  B3auMopnencTBue  HealsleabHbIX  I'€HOB.
KomniementapHocts. Onuctas. [lonumepusi.

I'eHeTnyecknil KOHTPOJIb PAa3BUTHS PACTEHUM, XMUBOTHBIX U 4YEJIOBEKA, a TaKXKeE
(pU3HOIOTHYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (YHKUMN. ['eHeTnueckue

MEXaHM3Mbl CHUMOUOIeHe3a, MEXaHHU3Mbl B3aUMOJECUCTBHUS «XO3MUH — MapasuT» U
«XO3IMH — MHUKpoOMOM». ['‘eHeTHMUeckue acmeKkThl KOHTPOIS U HU3MEHEHHs
HACJIEICTBEHHON MH(OPMAIIUU B TTOKOJICHUIX KJIETOK U OPraHU3MOB.

JemoHncTpanuun

IToptpetsl: I'. Menaens, T. Mopras.

Tabmumpl u cxembl: «llepBblii U BTOpOW 3akoHbI Menpaemns», «Tperuit 3akoH
Mennens», «AHanu3upyroliee ckpemuBanue», «HemonHoe agomMuHUpOBaHUHEY,
«CrieruieHHOe HacJeI0BaHUe MPU3HAKOB y Apo30duibhy, «['eHeTnka monay, «Kapuorumn
yenoBekay, «Kapuotun napozodunby, «Kapuotun nruib», «MHOXKECTBEHHBIN
amienusm», «BzanmoeicTBue reHOBY.

O6opynoBaHue: MOAENb [JIsl JEMOHCTpallMid 3aKOHOB €JUHO00pa3us TuOpuIoB
NEPBOTO TMOKOJEHUS M PaCIICIUICHUS TPU3HAKOB, MOJEIb JJIA JIEMOHCTpPALlMM 3aKOHA
HE3aBUCHUMOI0 HAcCJE€AOBaHUA MNPHU3HAKOB, MOJEIb ISl JEMOHCTpPALMM CUEIJIEHHOTO
HACJIeI0BaHUs MMPU3HAKOB, CBETOBOW MUKPOCKOII, MUKponpenapart: «Jpo3odunay.

IIpakTnuyeckas padora «/3ydeHue pe3yabTaToOB MOHOTHOPUTHOTO CKPEITUBAHUS
y Ip030(UITBI».

IIpakTnueckas padora «/3ydyeHue pe3yibTaToOB IUTHOPUIHOTO CKPEIIUBAHUSA Y
TIPO30(DHITBI.

Tema 13. 3aKoHOMEPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHoTuma W cpeabl npu  GOpMHpOBAHWU  (PEHOTHIIA.
N3MenunBOCTh mNpu3HAKOB. KadyeCcTBEHHbIE M KOJIWMYECTBEHHbIC TPU3HAKHA. Buibl
W3MEHUYMBOCTH: HEHACIICICTBEHHAS W HACJICICTBEHHAS.

MoaudukannonHass  U3MEHYMBOCTh. Pons  cpeasl B (hopmMupoBaHumM
MOAU(PUKAIMOHHON M3MEeHUYMBOCTH. HopMa peaknmu npusHaka. BapuanmoHHBINA psg U
BapuanronHas kpupas (B. Moranncen). CBolicTBa MOAM(PUKAIIMOHHON N3MEHYUBOCTH.

I'eHoTunuueckass u3MeHYMBOCTh. (CBOMCTBA TE€HOTHIUYECKOM HW3MEHUYMBOCTH.
Bunbl reHOTUITMYECKOW N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.



KomOunatuBHass u3MeHYMBOCTH. Melo3 © TOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHOW HW3MEHYMBOCTHU. POJb KOMOMHATUBHOW H3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3HooOpa3usi B mpejiesiax OJHOro BUA.

MyrtanuoHHass HU3MEHYMBOCTb. Buabl MyTauMi: T€HHBIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W HWHAYUUMPOBAHHbIE  MyTauuu.  SaepHele u
nuroriazMatuyeckue myrauuu. CoMmaTUYecKWe MW MOJOBble MyTanuu. [IpuyuHb
BO3HUKHOBEHUS MyTaluii. MyTareHsl U UX BIWSHUE HAa OPraHU3Mbl. 3AaKOHOMEPHOCTH
MYTallMOHHOT'O MPOIECCAa. 3aKOH TOMOJOTMYECKUX PSAJOB B  HACJIECACTBEHHOMU
m3menunBocty (H.W. BaBunos). BHesgepHas U3MEHUYMBOCTh U HACJIEICTBEHHOCTb.

Onucenemuxa u SNUSeHOMUKA, POIb INULEHEMUYECKUX (PaKmopos 6 Hacl1e008aHUU
U UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdemoHncTpanuun

IToptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmupt wu  cxeMbl:  «Buugbl  u3meHuuBocTH»,  «MoaudukarmoHHas
U3MEHYMBOCTh», «KoMOMHATHMBHAsT W3MEHUYUBOCTHY, «Meio3y», «Omiomn0TBOpEeHUEY,
«"eneTnueckue 3a00€BaHMS YeIOBEKa», «BUIbI MyTaIuiiy.

OGopynoBaHue: >KHUBbIE M TepOapHbIE DK3EMIUISIPhl KOMHATHBIX PaCcTEHUM,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlabopaTopHasi pabora «VccnenoBanue 3aKOHOMEpPHOCTEH MOAMGPUKAITMOHHOMN
U3MeHYUBOCTU. [locTpoeHne BapuallnOHHOTO psAla U BApUALMOHHON KPUBOW».

IIpakTnueckas  padora «Myrauuu y  Apo3odussl  (HA  TOTOBBIX
MUKPOIIpENapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuorun demoBexka. MexayHapogHas IIporpamMMma  MCCIENOBaHUS TIE€HOMa
genoBeka. MeToabpl M3YYeHHUs TCHETHKHM YeJOBEKa: NeHeaIoTMYeCKUM, OJIM3HEIOBBIN,
IATOT€HETUYECKUM, TOMYJISIHUOHHO-CTATUCTUYECKUMA, MOJICKYJIAPHO-TEHETUUECKHU .
CoBpeMeHHOE  OMNpENENeHHEe  TEeHOTUINA:  IOJHOTEHOMHOE  CEKBEHHPOBAHME,
TEHOTUIIUPOBaHWE, B TOM uucie ¢ nomompto [II[P-ananmu3za. HacnencrBenHbie
3a0oneBaHusi 4enoBeka. ['eHHbIE M XPOMOCOMHBIE OOJIE3HH uYenoBeka. boiesnu c
HACIIEJICTBEHHOM TMPEeIpacloioKeHHOCTbI0. 3HAYEHUE MEIUIMHCKOW T'E€HETUKU B
MPEeNOTBPAICHNN U JICYCHUH TEHETHYEeCKHMX 3a0ojieBaHMI denmoBeka. Meanko-
F€HETUYECKOE KOHCYJIbTUpOBaHHE. CTBOJOBBIE KIETKU. [IOHSATHE «TEHETHYECKOTO
rpy3a». ODTHYECKUE AaCHEKThl KCCIEJIOBAaHUN B O0JIACTH PEOAKTHUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

'enetnueckre  (akTOPhl  TOBBIMIEHHOW  YYBCTBUTEIBHOCTH  4YEIOBEKa K
¢u3nuecKOMy M XHUMHYECKOMY 3arpsi3HCHHIO OKpYXKamomien cpenbl. | eHeTmdeckas
MPEIPACIIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHUSIM.

JemoHncTpanuun

Tabmuubslt u cxembl: «Kapuotun uyenoBekay, «MeTolbl H3Y4YEHUSI TEHETHUKU
yesoBekay, «l'eHeTrnueckre 3a00JIeBaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBiIeHHUE U aHAIA3 POJOCIOBHOM.

Tema 15. Cenexiusi OpraHu3MoB



JloMecTukamus U CEeJIeKUUs. 3apOKICHUE CEJEKIMU U JOMECTUKAIMU. Yuyenue H.
N. BaBunoBa o lleHTpax MpOUCXOXKIECHUS U MHOTO00pa3us KyJIbTYPHBIX PacCTEHHUM.
Ponp cenexkuum B CO3JaHMM COPTOB PAaCcTeHUM U MOpoJ KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTMUECKHX PSAJIOB B HACIEACTBEHHOW u3MeHuuBoctn H. U.
Basunoga, ero 3HaueHue 115l CEIEKIIMOHHON paOOThI.

Metonbl  ceaekuMOHHOM paloThl. VICKycCcTBEHHBIM OTOOp: MaccoBbIA H
WHJMBUAYaJbHBIA. DTanbl KOMOMHAIMOHHON ceslekiuu. VcnbiTanue mpou3BoguTene
10 NOTOMCTBY. OTOOp MO TE€HOTUITY C IOMOIIBIO OLIEHKH (PEHOTUIIAa TOTOMCTBA U 0TOOP
10 TEHOTHUIY ¢ noMoulpto ananuza JJHK.

NckyccTBeHHBINM MyTareHe3 Kak METOJl CeJIeKIIMOHHON paboThl. PagnannoHHbIi 1
XUMUYECKUI MyTareHe3 Kak HMCTOYHUK MYTallMi Yy KYJIbTYpPHBIX (hOPM OpPraHU3MOB.
Hcnonp3oBaHne T€HOMHOTO PEIaKTUPOBAaHHUS M MeTo/10B pekoMOuHaHTHRIX JIHK nms
MOJIYYEHUSI UCXOJJTHOTO MaTepualia JJisl CEJIEKIUU.

[Tonyuenue monurmonaoB. BHyTpuBHOBas ruOpuAN3anusa. bau3kopoacTBEHHOE
CKpellluBaHue, Wik HHOpuauHr. HepojacTBeHHOE CKpelMBaHWE, WU ayTOpPHUIIUHT.
I'etepo3uc u ero mpuuunHbl. Mcnons3oBanue rerepo3uca B cenekuuu. OTaanéHHas
rubpunmzanus. Ilpeogonienne Oecruionusi MEXBUIOBBIX TUOPUIOB. JlocTKeHUs
CENIEKIIMU PACTCHUM U )KUBOTHBIX. «3€1E€HASL PeBONIOYUS).

CoxpaHeHuE M HU3YYEHUE TE€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUM U UX
IUKAX POAWYEH i1 CO3/laHHS HOBBIX COPTOB W THOPUIIOB CEIBCKOXO3SHCTBEHHBIX
KyJIbTYyp. M3yuenue, coxpaneHue U YNpaeieHue 2eHemuvyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX — JCUBOMHBLIX 8  Yeasax  YayduleHus
CYUecmeyiowux U Cco30aHus HOBbIX NOPOO, JUHUL U KPOCCO8, 6 MOM Hucie C
NPUMEHEHUEM COBDEMEHHbIX MemOo008 HAYUHbIX UCCIe008aHUL, Nepedosvlx uoet U
NepCneKmueHbIX MexHON02ULL.

JdeMoHCcTpamuun

[Toptpete: H. WM. BaswinoB, W. B. Mwuuypun, I'. JI. Kapneuenkxo, II. IIL
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuter u cxembl: «LIeHTpBI MPOUCXOKIACHUS U MHOTO0Opasus KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PAIOB B HACIEICTBEHHOM HM3MEHUHUBOCTH,
«Metoapl cenexuuny, «OTnanéHHas rudpuauzanus», «MyrareHesy.

JlabopaTtopHas padora «/I3ydyeHue COPTOB KYJIbTYPHBIX PACTEHHUM M TOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrne METOT0B CEJICKIIUN PACTECHUM.

IIpakTnueckas padora «IIpuBrUBKa pacTeHUII».

Ikckypcusi KOCHOBHBIE METO/bI U TOCTUKEHUS CEJIEKIIMU PACTEHUN U )KUBOTHBIX
(Ha CENeKIIMOHHYIO0 CTaHIHIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIBHBIN y4acTOK, B
TEIJIMYHOE XO3SIIICTBO, B TA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexH0J10rUs U CHHTETHYECKAs OHOJIOT U

OOBEKTBI, UCTIONB3yeMble B OMOTEXHOJIOTUH, — KJIETOUHbIE U TKAHEBBIE KYJIBTYPHI,
MHKPOOPTaHU3MBI, 170: XapaKTEPUCTHKA. Tpaguunonnas OMOTEXHOJIOTHS:
xJie0oneyeHue, MOJTy4YECHUE KHCJIOMOJIOYHBIX MIPOAYKTOB, BUHOJICJIHE.



MuxkpooOuonornyeckuid  cuHTe3. OOBEKTbI  MHUKPOOMOJOTMYECKHX  TEXHOJIOTHUM.
[IpousBoacTBO O€IKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOTHMM WM HWHCTPYMEHTOB LIEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHHs T€HOMOB C LEJNbK MOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAIOLIUEC B PUPOJI€ OMOCUHTETUYECKHE ITYTH.

Knerounas wunxeHepus. MeToapl KyJabTypbl KJIETOK M TKAaHEH pacTEHUN H
KUBOTHBIX. Kprobanku. Comatuueckas ruOpuau3anust 1 COMaTHYECKUl SMOpHOreHes.
Hcnonp30BaHue TamuiOWI0OB B CEIEKUUU pACTEHUU. [lonyuenue MOHOKIOHANbHBIX
anmumen. Mcnonvsosanue MOHOKIOHANbHBIX U NOAUKTOHANbHBIX AHMUMEN 8 MeOUYUHe.
HckyccTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTPYKLHMS SMIEKIETOK W KIOHUPOBAHUE
KUBOTHBIX. MeToA TpaHCIJIAHTAlMU SIIep KIETOK. [exHono2uu 0300pO08JeHusl,
KVIbMUBUPOBAHUSL U MUKPOKIOHANLHO20 — PASMHONICEHUS  CENbCKOXO3AUCTBEHHbIX
Kybmyp.

XpomMocoMHass M TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHCcTpyupoBanue pexkomOuHaHTHRIX JHK. Cozdanue mpanceennvix opeanusmos.
JIoCTH>KEHUSI U MEPCHEKTUBBI XPOMOCOMHON U T'€HHOW MHKEHEPUHU. DKOJIOTUYECKUE U
ATUYECKHUE MPOOJIeMbl TCHHOW WHKEHEPHH.

Menununckue Ouorexnonoruu. I[loctreHomuHass uudpoBas wmegunuua. I[IL[P-
JIUarHoCTUKa. MeTaboJIOMHBIN aHaIu3, TeHOIEHTPUUECKHUM aHAIN3 MPOTEeOMa YeoBeKa
IUIsl OLIEHKU COCTOSIHUSI €T0 3/10pOBbA. VICTOJIb30BaHKHE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmoumkeHepusi s pa3paboTKU  (yHIAMEHTAJbHBIX OCHOB
MEIULIUHCKAX TEXHOJOTHUM, CO3/IaHHsI KOMIUIEKCHBIX TKAaHEW COYETaHWEM TEXHOJIOTHU
TpéXMepHOro  OWOmpuHTHHra W ckagdonauara  ajis  pelieHus  3aaa4
NEPCOHAIN3UPOBAHHOW MEIUIINHBI.

Coznanre BEKTOPHBIX BAKIMH C ENbI0 00ecredeHrs] KOMOMHUPOBAHHOM 3aIUTHI
oT BO30yIuTENeH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
dbyakuuonupoBanuss PHK-coxepkamux BHPYCOB, BBI3BIBAIOIIMX 0CO00 OMacHbIE
3a00J1eBaHUS YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuun

Tabnauupr u cxemsl: «lcnonb3oBaHMEe MHKPOOPIaHU3MOB B IMPOMBIIIEHHOM
IIPOU3BOACTBEY, «KileTouHas nHkeHepus», «I'eHHas HHKEHEPU».

JladopaTopHasi padoTa «/3yuyeHne 00bEKTOB OMOTEXHOIOTHNY.

IpakTuueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «bHOTEXHONIOTHMA —  BaxKHEHIIass MPOU3BOAUTENIbHAs  CHia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO )».

11 KIIACC

Tema 1. 3apoxkaeHue uW pa3BUTHE 3IBOJILUHMOHHBIX MPEICTABJICHUN B
OuoJIoruun

OpomonronHasa teopus Y. lapeuna. [Ipennochuiku BOSHUKHOBEHUS JapBUHHU3MA.
Kuznb u HayuyHas aesarenbHOCTh Y. JlapBuHA.



JBrokymue cuibl 3Bofonuu BUAOB 1o Y. JlapBuHy (BbICOKass MHTEHCHBHOCTH
pa3MHOXEHHUS ~ OpPraHM3MOB,  HACJEJCTBEHHAas  M3MEHYMBOCTb,  Oopbba  3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetndyeckoi teopuu sBomonuu (CTI). HeltpanbHas Teopus
sBomoIMU. CoBpeMEeHHas 3BOJIIOLIMOHHAS OMOJO0rus. 3HaUEHUE IBOJIIOIMOHHON TEOPUU
B (hOpMUPOBAHHMH €CTECTBEHHO-HAYYHOM KapTUHBI MUpA.

JdemoHncTpanuun

Iloptpersl: Apucrorens, K. Jlmnaneur, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
KroBee, Y. lapBun, C. C. YerBepukon, M. U. [lImaneraysen, [x. Xonnpeitn, . K.
benses.

Tabmunpr u cxembl: «Cuctema xuBor npupoisl (mo K. Jlunuerw)y, «JlectHuna
KUBBIX cymiecTB (rmo Jlamapky)», «MexanuzMm (opMUpOBaHMs NPUCTIOCOOTIECHUN Yy
pacteHuil u xuBoTHbIX (1o Jlamapky)», «Kapra-cxema mapuipyta myrtemectBusi Y.
Hapsuna», «Haxonku Y. lapsunay, «®@opMbl 60ppObI 3a cyliecTBoBaHUE», «[lopoibl
ronyOeit», «MHoroobpasue KyJbTypHbIX ¢opM KamycTbl», «llopoasl gomamHux
KUBOTHBIX», «Cxema oOpa3zoBanus HOBBIX BWaAOB (mo Y. Jlapumy)», «Cxema
COOTHOUIEHHUS JBMXKYIIUX CHJI 3BOJIOIUN», «OCHOBHBIE MOJOXKEHUS CUHTETUYECKOMN
TEOPHH IBOJIFOLIAN.

Tema 2. MUKPOIBOJIIOLHA U €€ Pe3yJIbTATHI

[lonynsimuss Kak »3JeMeHTapHas eauHHIA HBONIONUU. COBpPEMEHHBIE METOJbI
OLICHKM TE€HETHYECKOTO pa3zHooOpa3uss W CTPYKTyphl monyisiuuid. V3meHnenue
reHopoHJa TOMYJSIIIMM  Kak JJIEMEHTApHOE SBOJIOLMOHHOE SBJIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (PaKTOPHI (IBUXKYIIME CHIIBI) BOJTIONMUA. MyTallMOHHBIN Tpoliecc.
KomOunatuBHass wu3MeH4YuBOCTh. Jlpelid TeHOB — ciydailHble HEHAIpaBJICHHBIC
U3MEHEHMsSI 4YacToT ajuiened B monymamusx. OddekT ocHoBatens. JIgpgexm
oymoiioyno2o eopaviuika. CHUdMCEHUe 2eHemuuecKko2o pazHooopa3us: NPUYUHbL U
cnieocmsus. Ilposenenue s¢ppexma opetigha 2cenos 6 OOILUUX U MATLIX NONYAAYUSIX.

Murpanuu.  M3omsmust momynammii:  reorpaduyeckas — (MPOCTpaHCTBEHHAs),
Oounonornyeckas (penpoayKTHBHAS).

EctecTBennbiii  oTOOp — HampaBisiomuid  ¢dakrop dBomonud.  Dopmel
€CTECTBEHHOI'O otbopa: JBHKYIIIHH, CTAOMIIN3UPYIOLIUM, pa3phIBAIOIIUN

(mm3pyntuBHbii). [lomoBoit or6op. BO3HMKHOBEHHWE U IBOJIOIMUS  COIMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Tpucnoco06eHHOCTh OpraHu3MOB KaK  pe3ysJbTaT  MHKPOIBOJIIOIHUHU.
BosHukHOBeHHE MPUCTIOCOOTIEHUH y opraHu3MoB. Apomop}o3bl W HIHOAANTAINH.
[Tpumepsl TPUCTIOCOONIEHUH y OpraHu3MoB: MOPGONIOTHYECKUe, (HU3UOIOTHUECKHE,
onoxumudeckue, nopeaeHueckre. OTHOCUTEIHLHOCTH MPUCTTOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BupooOpazoBaHue Kak pe3yJbTar
MHUKpPO3BOJIIOIUU. M30msuust — Kiro4eBoi ¢aktop Buio00pazoBanus. [yt u crocoOsl
BHUJ1I000pa30BaHUS: aJUIONaTPUYECKOE (reorpaduueckoe), CUMIATPUUYECKOE



(PKOJIOTUYECKOE), «MTHOBEHHOEY» (MOoNMUIuionan3anus, rudbpuauzamnus). J[nuTenbHOCTh
ABOJIFOL[MOHHBIX MPOLECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTHUECKOTO pa3HOOOpa3usl.

Ponb 3BONIOLMOHHON OHOJOrMM B pa3pabOTKE HAay4YHBIX METOJIOB COXpaHEHUs
OouopazHooOpa3usi. MHUKPOIBOJIIONMS ¢ KODBOJIOIUS MMApa3sUTOB M HUX XO34EB.
Mexanu3Mbl pOpMUPOBAHUSL YCTOMYMBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEM.

JdemoHncTpanuun

IToptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabnuiel u cxembl: «MyTallMOHHAs U3MEHYUBOCTEY, «lloMmysMOHHas CTPYKTYypa
Buga», «Cxema mposBieHHMs 3akoHa Xapau—BaiinOepra», «JIBuxyiiue CuUIIbl
IBONIIOIUNY,  «DKOJOTMYECKass  M30JIALUS  TMOMyJAlMid  ceBaHCKOW  (dopenny,
«['eorpaduyeckas HU30JALMS JIMCTBEHHUIBI CUOUPCKON M JUCTBEHHUIBI JaypCKON»,
«IlonynsIMOHHBIE BOJIHBI YHUCJIEHHOCTH XMIIHUKOB U XepTB», «Cxema AeicTBUA
€CTeCTBEHHOro otbopa», «Dopmbl 6opbObI 3a cymiecTBoBaHue», «HAYyCTpuanbHBIN
menanu3My», «KuBble unckomnaembie», «IIOKpOBUTEIBCTBEHHAs OKpacka >KHUBOTHBIX,
«IIpegynpexnatoniasi  OKpacka IKUBOTHBIX», «DU3MOJIOTHYECKUE  aJanTaluny,
«IIpucrnocoONeHHOCTh OPraHU3MOB W €€ OTHOCHUTENbHOCTBHY», «Kputepuu Buman,
«Buabi-gBoitHukn», «CTpykTypa BHaa B mHpupoze», «Crocodbl BHA00Opa30BAHUSY,
«['eorpadmyeckoe BUAO00O0pa3oBaHUE TPEX BUAOB JAHABIIEH», «DKOJIOTHUECKOE
BUJI000pa3oBaHue BUIOB cUHHUL, «llomumiouasl pacrenuit», «KamycTHo-penedHbIit
THOPHIY.

O6opynoBanue: repbapuu pPacTeHHM, KOJUIEKIIMM HACEKOMBIX, 4Yydesa NTHUIl U
3Bepell C MpUMEpaMHu Pa3IUYHbIX MPUCIOCOOJIEHUH, Yydena NTHUIl U 3Beped pa3HbIX
BUJIOB, repOapuu pacTeHH OJU3KUX BHIOB, 00pa30BaBIINXCA PA3IMYHBIMH CIIOCOOAMH.

JlabopaTopHasi padoTa «BpIsABICHHE H3MEHUYNBOCTH Y 0COOCH OJTHOTO BHIAY.

JladopaTopHasi padora «[IpucrmocoOneHus OpraHu3MOB M HUX OTHOCHUTEIIbHAS
11E7I€CO00Pa3ZHOCThY.

JladopaTopHasi paboTa «CpaBHeHHE BHIOB 110 MOP(OJIOTHUECKOMY KPUTEPHUION.

Tema 3. Makpo3Boaouus U e€ pe3yJibTaThl

Mertoasl u3ydeHus: MakposBodtouuu. [laieoHTONOrMYecKrue METOAbl U3YUYEHUS
sBosoniuu. Ilepexoaubie GopMbl U PUIIOreHETHUECKUE PsIIbl OPTaHNU3MOB.

buoreorpadguueckue Metroasl uydeHus 3Bontonun. CpaBHeHre Quopsl U GayHbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiau. Buabl-sHIEMUKH U
PEJHUKTHI.

OMOpPHOJIOTUYECKHE U CPABHHUTEIBLHO-MOP(OJIOTHUECKHE METOJbl HU3YyYEHUs
IBOJIIOLMHU. ['eHeTHYeckHe MEXaHM3Mbl HBOJIIOLMM OHTOI€HE3a M MOSBICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOrMYHbIE U aHAJIOTMYHbIE OpraHbl. PyauMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-T€HETHYECKUE, OMOXUMUYECKHE U MAaTEMAaTUYECKHE
METO/Ibl M3YyYEHHs OHBONIOUMU. ['omosiornuHble reHbl. COBpEMEHHbBIE METOJbI
MOCTPOEHUS (PUIIOTEHETUYECKUX JIE€PEBHEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.



OO6mue 3akoHOMEpHOCTH (TpaBWia) HBOMOUUU. [lpunyun cmensvl QYHKYUL.
HeoOpaTtumocTs »3Bomonuu. ApanTuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIAH.

JdemoHcTpanuun

[Hoptpetsr: K. M. bap, A. O. KoBanescknii, ®. Mromiep, O. ['ekkens.

Tabmuubpl 1 cxeMbl: «DUIOTEHETHUUECKUN P JIoMaan», «APXEONTEPUKC,
«3Bepo3yorie smiepbl», «Creronedanb», «Puanopute», «CeMeHHbIE TAOPOTHUKN,
«buoreorpapuueckue 30Hbl 3eMin», «/peid KOHTUHEHTOBY, «PenukTb», «HauanbHbie
CTaauu SMOPHUOHAIBHOTO Pa3BUTHSA TMO3BOHOYHBIX JKMBOTHBIX», «[OMOJIOTUYHBIE U
aHAJOTMYHbIE Opra"bl», «PyauMeHTb», «ATaBU3MBI», «XpPOMOCOMHBIE HaOOPHI
YyelloBeKa M IMMOaH3e», <« JaBHble  HampaBlieHUs  3BoJoHuN»,  «O0mme
3aKOHOMEPHOCTH 3BOJIFOLIAN.

O6opynoBaHue: KOJUIEKLIMH, TepOapuu, MYJSKM HUCKOMAeMbIX  OCTaTKOB
OpPraHu3MoOB, MYJSI)KU TOMOJIOTMYHBIX, AHAJOTHYHBIX, PYJAUMEHTapHBIX OpPraHOB M
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3sBuTHE )KU3HU HA 3emJie

Hayunbie runotes3sl NpoucXokACHUS )KU3HU Ha 3eMiie. AOMOTEeHE3 U MaHCIIEPMUS.
JloHay4yHble TIPEACTABICHUS O 3apOKICHUM KU3HU (KpeauuoHusm). [unoresa
IOCTOSTHHOTO CaMO3apOoKJICHUs KU3HU U €€ omnpoBepxkeHue onbitamu . Penm, JI
Cnannanmanu, JI. Tlactepa. [Ipoucxoxienne >Ku3Hu U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tallbl HEOPraHWYECKoil sBosirouuu. [lnanerapHas (reosoruveckast)
HBOMTIOIMS. XUMUYECKass HBONIONUSA. AOMOTEHHBIN CHUHTE3 OPraHMYECKUX BEIECTB U3
Heoprannueckux. Ompir C. Mmmmepa u I'. FOpu. OOpa3zoBaHue MOIUMEpPOB U3
moHoMepoB. KoanepBatHast runore3a A. M. OnapuHa, runore3a nNepBUYHOro OyiIbOHA
JIx. XonneitHa, reHeTudeckas runote3a . Mémnepa. Pubosumsl (T. Yek) u rumoresa
«vupa PHK» V. I'mn6epra. ®opmupoBanue MmeMOpaH U BOSHUKHOBEHHE TIPOTOKIICTKH.

Hcropus 3emiin u Metonsl €€ u3ydyeHus. MckonaeMble OpraHMYeCKHE OCTATKH.
['eoxpononorust u e€ wmetonapl. OTHOCHUTENbHAsE W AOCOJIOTHASI TE€OXPOHOJIOTHS.
I'eoxpoHOIOTMYECKas MIKana: 30HbI, SPbl, HEPUOABL, SIOXHU.

HauanbHpie 3Tanel oprannyeckor 3Bostonuu. llosiBiieHHME M 3BONIOLMS NEPBBIX
KJIETOK. DBOJIONHUSA MeTaboin3Ma. Bo3zHUKHOBEHNE MEepBBIX dKOcUCTeM. COBpEeMEHHBIC
MUKpOOHBIE OMOTUIEHKM KaK aHajor MepBhIX Ha 3emiie cooOmiecTB. CTpOMATOIUTHI.
[IpokapuOThI U 3YKapUOTHL.

[Ipoucxoxaenrne HSyKapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. [IponcxoxkaeHrne MHOTOKIETOYHBIX OPraHU3MOB. BO3HMKHOBEHME OCHOBHBIX
IPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIC JTambl HBOJIOIUHU BBICIIUX pacTeHUud. OCHOBHBIE apoMOpP(O3bI
pactenuid. Beixon pactenui Ha cymy. [losiBneHHe COpOBBIX pacTEHHWU M 3aBOCBAaHUE
nmu cymi. CemeHHble pacTeHus. [[poucxoxaeHne NBETKOBBIX PACTCHUM.

OcCHOBHbBIE ATallbl 3BOJIIOIUU KUBOTHOrO wmupa. OCHOBHBIE apoMopdO3b
®KUBOTHBbIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB.
IlepBpie  xOpaoBble KUBOTHbIE. JKU3HB B BOAE. OBOJIONMUS IMO3BOHOYHBIX.



[Ipoucxoxnaenue ampuodbuii u pentunuid. [IpoucxoxaeHne MICKOMUTAIOMUX U TTHIL.
[TpuHiun xitoyeBoro apomop@dosa. OcBoeHHe OECrO3BOHOYHBIMU U MO3BOHOYHBIMU
KUBOTHBIMU CYIIU.

PasButre xu3HM Ha 3emile MO dpaM U MEPUOJAaM: apXeu, MPOTEPO30i, NaIe030M,
M€3030i, KaiHOo30M. OOIas XapakTepUCTUKA KIMMaTa M IEOJIOTMYECKHX IMPOIECCOB.
[TosiBieHrEe M pacIBET XapaKTEPHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €r0 YCJIOBUS U
BIIMSIHME Ha Ta30BbII COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpPAHHUSI — 3KOJOTHMYECKHE KPHU3HUCHI mponuioro. I[lpuuunHbl u
CIEACTBUS MAacCOBbIX BbIMUpaHUN. COBpPEMEHHBIA DSKOJOTMYECKHM KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro wmwupa. [IpuHnuMnel Kiaccupukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTraHU3MOB.

JdemoHcTpanuun

IToptpersl: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, M. U. Meunukos, A. .
Omnapun, Ix. Xongein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombiTa @. Penmy, «Cxema ombita JI. Ilactepa mo
M3YUCHHUIO caMOo3apokaeHus xu3Hm», «Cxema onbita C. Munnepa, I'. FOpu», «I3tansl
HEOpraHWYeCcKon »BoMtoIUN», «l'eoxpoHosoruueckas mkana», «HadanbHble 3Tanbl
OpraHuyeckoi 3Boyonuny, «Cxema oOpa3oBaHUS JYKApUOT MYyTEM CHUMOHMOTEHE3ay,
«Cuctema >kuBOM mnpupons», «CTpoeHue BHpyca», «ApoMOpQO3bl PaCTECHUII»,
«Punnodutsr», «OAHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE BOJIOPOCITUY,
«Mxwn», «llanopotHukn», «l'omoceMeHHble pacTeHus», «OpraHbl LBETKOBBIX
pacteHuit», «Cxema pa3BUTHUA IKUBOTHOTO MHUPaA», «ApOMOP(O3bI KUBOTHBIXY,
«IIpocrenmmey, «Kumeynononoctueie», «llnockue depBu», «HUneHucroHoruey,
«Pw10BI», «3eMHOBONHBIEY, «lIpecmbikaromuecs», «lITutpy, «MIIeKOTUTAIOIIHEY,
«Pa3BuTHe XU3HU B apXEUCKOM 7pe», «Pa3BUTHE >XU3HU B MPOTEPO3OMCKOU 3peE,
«Pa3BuTHe XU3HU B MaJICO30MCKOM 3pe», «Pa3BUTHE XU3HU B ME3030MCKOM 3peEy,
«Pa3BuTHE XKU3HU B KallHO30MCKOW 3pe», «COBpeMEHHas CHUCTeMa OPraHUYECKOIo
MHUPAY.

O6GopynoBanue: repbapuu  pacTCHUN  Pa3IMYHBIX  OTHEIOB,  KOJUICKIIHH
HACEKOMBIX, BJIAXKHBIE MpENapaTbl >XUBOTHBIX, PAKOBHHBI MOJIJIIOCKOB, KOJUIEKIUU
WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, Uyuella ITHUI[ W 3BEPEH, KOJUICKLIINHU
OKAMEHEJIOCTEHW, TMOJIE3HBIX HCKOIAEMbIX, MYJBSDKM  OPTaHUYECKHMX  OCTaTKOB
OpPraHu3MOB.

Bupryanbnas JadopatopHas pabdora «MoaenupoBanue onbIToB Muuiepa—
IOpu no m3yuenuro aOMOTr€HHOrO0 CHUHTE3a OPraHUYECKUX COEJMHEHHI B MEPBUYHOU
atMocdepe».

JlaGopaTopHas padora «l3ydyeHue U onrMcaHWe UCKOIMAEMBIX OCTAaTKOB JPEBHUX
OPraHu3MOB.

IpakTuueckas padora «/3yueHue ocoOEHHOCTE CTPOEHHUSI PACTEHUN pPa3HbBIX
OT/EJIOBY.



IIpakTnueckas padora «M3yueHue o0coOEHHOCTEH CTPOEHUsT MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaenue yejaoBeKa — AaHTPOINOreHe3

Pasznens! n 3agaun anTpornonorud. MeToasl aHTPOIIOIOTHH.

CraHOBIIEHME TPEACTABICHUNM O TMPOUCXOXKICHUM 4YeJIoBeKa. PennrnosHsie
BO33peHUsl. COBPEMEHHBIE HAYYHbIE TEOPUH.

CxoxncTBo 4enoBeka € KUBOTHBIMM. CHCTEMATHYECKOE IIOJOKEHUE YEIOBEKA.
CBuETENHCTBA CXOACTBA YEJIOBEKA C )KUBOTHBIMU: CPABHUTEIBHO-MOP(OIOrHYECKHE,
sMOpuosiorndueckue, Gu3noIoro-OnoXuMuIecKkue, mopegaeHyeckue. OTIuyus 4esioBeKa
OT KMBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3zButne
TOJIOBHOTI'O MO3Ta U BTOPOW CUTHAJILHOW CHUCTEMBI.

JIBmokymue cuibl ((pakTopbl) aHTPONOreHe3a: OWOJIOrMYEeCKUE, COLUAJIbHBIE.
CooTtHouleHre OMOJIOTHYECKUX M COLUATBHBIX (PAKTOPOB B AHTPOTIOIEHESE.

OcHOBHBIE CTaauu aHTpoOIOreHe3a. PaHHUE 4YeloBEeKOOOpa3Hble 0O0E3bSHBI
(MpOKOHCYJIBI) W paHHUE TMOHTUIBI — OOINME MPEIKH YeIOBEKOOOpa3HbIX 00€3bsiH U
JMoJIe. ABCTpaJONUTEKH — JABYHOTHME NPEAKH Jroaei. YUenoBeK yMenblid, IEpBBIE
U3TrOTOBJICHUSL OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMUA M MEPBBIA BBIXOJ JIOJIEU 3a
npenensl Adpuku. Yenosek reinenbOeprckuii — oOUUMN MpPeoK HEaHIAEPTaTIbCKOTO
YeJlIOBEKa M YeJoBeKa pa3yMHOro. YenoBek HEaHAEPTAIbCKUNA Kak BHUJ JIIOACH
XOJIOAHOTO KiIMMaTa. YenoBeK pa3yMHBII COBPEMEHHOIO THMA, IEHUCOBCKUN YEJIOBEK,
OCBOEHHE KOHTUHEHTOB 3a npejaenamu Appuku. [laneoreHeTnka u najaeoreHoOMHKA.

DBOJIONMSA COBPEMEHHOTO 4eNoBeKa. EcCTecTBeHHBI OTOOp B MOMYJSALUAX
yesioBeka. MyTallMoHHBIN mipouiece U noauMopdusm. IlonymnsiuonHbie BOIHBI, Apend
TeHOB, MUTpaIys U «3((PEeKT OCHOBATEIIS» B MOMYJISALUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. llonatue o pace. bompmime pacel:  eBponeouIHas
(eBpasuiickasi), aBCTpaJIO-HETPOUJIHAs (SPKBATOpUAJIbHAsA), MOHTOJIOUIHAs (a3UaTCKO-
aMepuKkaHckas). BpeMs u myTu pacceneHus 4YeloOBeKa MO IulaHeTe. EIMHCTBO
yelioBeuecknx pac. Hayunas HecocToATeNnbHOCTh pacus3ma. [Ipucrnoco0iaeHHOCTh
YeJioBeKa K Pa3HbIM YCJIOBHSAM OKpYKaromieh cpespl. Biausaue reorpaduyeckoi cpesbl
u apeiida reHoB Ha MOP(OTIOTHIO U (PU3UOTIOTHIO YETIOBEKA.

MexauCIUIUIMHAPHBIE METOABl B (PU3UYECKON (OMOTOTHUECKON) aHTPOIMOJIOTHH.
OBOJIIOIIMOHHAS AHTPOMOJIOTHSI U TMAaJCOAHTPONOJOTUSl YETOBEUECKUX MOMYJISIIUN.
buoconmanbabie uccienoBaHus NPUPOABI 4YenoBeka. lccienoBaHne KO3BOIIOLUU
OMOJIOrMYECKOTO U COIIMAIBHOTO B UEIOBEKE.

JdemoncTpanuun

[Toptpetsr: Y. lapsun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmaunbl U cxembl: «MeToJbl aHTPOMOJIOTHN», «['OJIOBHOW MO3r YeIOBEKay,
«YenoBekooOpa3zHble 00€3bsiHBI», «CKeJIeT 4YelnoBeKa U CKEJeT IIUMIIaH3e,
«PyauMeHThl M aTaBU3MBDY, «JIBHXKYIIME CHIIBI AHTPONOIE€HE3a», «IBOJIOLHUOHHOE
JIPEBO YETIOBEKA», K ABCTPAJIONUTEK», «HeIOBEK yMenbIi», «HeloBeK NpsIMOXOASIINNY,
«JlenncoBckuii yenoBek» «Heannepranbuby, «KpoManboHIb», «IIpenku yemoBekay,
«JTamnbl 3BOJNIOLNYN YEIT0BEKay», «Pachl 4eI0BEKay.



O6opyoBaHue: MYJSDKA OKaMEHEJIOCTEH, MPEeIMETOB MaTepHATbHOM KYJbTYpPbI
MPEIKOB YeJoBeKa, penpoaykuuu (pororpaduu) kKapTuH ¢ MHUDOIOTHYECKUMU U
OMONENCKUMHM  CIO)KETaMHM  MPOMCXOXKJICHHUSI  4eloBeka, (Qororpaduu  HaxoJ0K
MCKOIIAEMbIX OCTAaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb Yeperna YeJl0oBeKa U Yepena
IIMMIAH3€, MOJENb KUCTH YE€JIOBEKa M KUCTH IIMMIIAH3€, MOJENIM TOopca MPEIKOB
YEJI0BEKA.

JlabopaTopHasi pabora «l/3yueHue oCOOCHHOCTEHM CTPOCHHS CKeJeTa 4yeoBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM).

IIpakTnyeckas padora «3yueHne SKOJIOTMYECKUX aJalTalllui YeJI0BEKay.

Tema 6. DJkoyorusi — HayKa O B3aHMOOTHOLICHHUAX OPraHU3MOB H
HAJOPraHU3MEHHBIX CUCTEM C OKPY Kalollel cpeaoi

3apoxkJieHrue U pa3BuTHe 3Kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynwe, H. A.
Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nensl U 3a7a4ynd 3KOJIOTHUH.
CBs13b 3KOJIOTUU C APYTUMH HAYKaMH.

Metonbl skonoruu. IloneBbie HaOMIOACHUS. ODKCMEPUMEHTHI B  SKOJOTHUU:
npupoaHble U jabopaTtopHbie. MojenupoBaHue B OKOJOTMH. MOHHUTOPHUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, pEerHOHATBHBIN U TJI00ATBHBIM.

3HaueHne PKOJOTUUECKUX 3HAHUUN JIJIsl YeI0BeKa. DKOJIOTHYECKOe MUPOBO33PEHUE
KaKk OCHOBa CBsi3el delloBeuecTBa C MNpupojoil. DopMHpOBaHUE HKOJIOTHYECKOM
KyJIbTYPbI U SKOJIOTHYECKO TPAMOTHOCTH HACEJICHMUSI.

JdeMoHCcTpamuun

[Toptpetsl: A. I'ym6ombar, K. ®@. Pynbse, H. A. Ceseprios, O. ['ekkenb, A. Tencnu,
B. H. Cykaués.

Tabmuupt u cxembl: «Paznensl skonorumy», «Mertoabl 3konorumy, «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGoparopHasi padora «/3ydeHue METO10B AKOJOTHUYECKUX UCCIICIOBAaHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyeckue ¢GakToOpsl M 3aKOHOMEPHOCTH uX nedctBus. Knaccudpuxarms
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHUYECKUE, OMOTHYECKHEe, aHTPOIMOTeHHble. OOIme
3aKOHOMEPHOCTH JIEUCTBUS HKonorudeckux ¢akrtopoB. I[IpaBuno muammyma (K.
Mmpenrens, 0. Jlubux). TomepaHTHOCTh. OBPUOMOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢aktopsl. CBeT Kak 3kojormueckuii dakrop. JleiicTBue pasHbIX
YYaCTKOB COJIHEUHOI'O CIEKTpa Ha OPraHu3Mbl. DKOJOTUYECKHE TPYIIbl PACTCHUU M
KUBOTHBIX MO OTHOIIEHUIO K cBeTy. CUTHAJIbHAS POJib cBeTa. DOTONEPUOAN3M.

Temneparypa kak odkojormyeckuii (axrop. JleiicTBue Temmeparypsl Ha
opranu3mbl. [loWKUIOTEpMHBIE M TOMOMOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocte kak skonmoruueckuid (daktop. IlpucnocoOnenus pacTteHuil K
NOJJIep KaHUI0 BOJHOro Oananca. Knaccugukanus pacTeHuid O OTHOLIEHUIO K BOJE.
[IprcniocoOseHust >)KUBOTHBIX K M3MEHEHHIO BOJIHOTI'O PEXHUMA.



Cpenbl oOuWTaHusi OPraHU3MOB: BOJHAsl, HA3eMHO-BO3/YIIHAs, ITOYBEHHas,
[IyOUMHHAs TOANOYBEHHAs, BHyTprUOopranu3MeHHasi. Ousnko-xuMmudeckue 0CoOOEHHOCTH
cpen oOutanusi opraHu3mMoB. [IpucnocobieHrst OpraHu3MOB K KU3HU B pa3HBIX Cpe/iax.

buonorudeckue putmbl. BHenHue u BHyTpeHHUE pUTMBI. CyTOUHBIE U TOJAUYHBIC
puTMBl. [IpucnocobieHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3 HHU.

Kusznennsie ¢opmbl opranu3MoB. [lonsTue o >xusHeHHOU ¢opme. KU3HEHHBIC
dbopMBl  pacTeHMil: JEpeBbsi, KyCTapHUKH, KyCTapHUYKHA, MHOTOJICTHUE TpPAaBHI,
onHoJeTHUE TpaBbl. JKu3HeHHBbIE (OPMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOHUOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOSHHUS M 00pa3a KU3HHU.

buotnueckue ¢akTopel. Buapl OMOTHUUECKHMX B3aUMOJEHCTBHUI: KOHKYPEHIIUS,
XUIIHUYECTBO, cuUMOM0O3 u ero Qopmbl. [lapa3suTusm, Koomepaius, MyTyalu3M,
KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue B3aumoaeincTBus
(Tornueckue, dopuueckue, dadpudeckue). 3HaUeHUE OMOTHUUECKUX B3aUMOJICUCTBUIN
JUISL CYIIECTBOBaHUS OpPraHM3MOB B cpelne oOuTaHus. [IpuHIUN KOHKYPEHTHOTO
UCKITFOUCHUS.

JemoHncTpanuun

Tabmumer u  cxeMbl: «Okojorudeckue ¢axkTopb», «CBETOBOM  CIEKTPY»,
«IKOJIOTUYECKHE TPYIIbl XUBOTHBIX IO OTHOIICHUIO K CBETY», «TenimoKpoBHBIE
KUBOTHBIE», «XOJIOJJHOKPOBHBIC KUBOTHBIE», «Du3znomornueckue ajanTaiuu
KUBOTHBIX», «Cpeapl  oOuTaHMsI  OpraHu3MOBY», «bHONOrHYECKHE  PUTMBIY,
«Kuznennsie ¢Gopmbl pacteHuit», <« KuszHeHHble (HOPMBI KUBOTHBIX», «IKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTEMa XBOWHOro Jeca», «llenn mnuTaHus»,
«XuiauyectBoy, «Ilapazutuzmy, «Konkypenmusa», «Cumonosy», «KommeHcanusm.

O6opynoBanue: repbapun pacTeHUN U KUBOTHBIX, TPUCTIOCOOJICHHBIX K BIHSHUIO
Pa3IMYHBIX DKOJIOTHYECKUX (PaKTOpPOB, repOdapvul CBETONIOOMBBIX, TEHETIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETOJNIOOWBBIC, TEHENIOOMBBHIE U TEHEBBIHOCIUBHIC
KOMHATHBIE pacTeHHs, TepOapuu ¢ KOJUICKIIMH TEIUIOIIOOUBBIX, 3UMOCTOMKHUX,
MOpPO30YCTOMYMBBIX pPACTCHUM, dYydella TMTUIl H 3BEpei, repOdapuu pacTCHUH,
OTHOCSIITUXCS K TUTpoduTaM, kcepoduram, Me30(putamM, KOMHATHBIE PACTCHUS JaHHBIX
TPYMI, KOJJIEKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpefax, repoapuu U KOJUICKITUU
pacTeHUil W KUBOTHBIX, OOJAJAIONIUX YepTaMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
U3MCHEHHUSM YCIIOBUW JKM3HU, TepOapuu W KOJUJIEKIIMH PACTEHUH M IKUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMH >KUBOTHBIX, YYaCTBYIOUIUX B Pa3IUYHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlaGopaTopHas pabdora «BbisiBieHHe NMpUCIOCOOIEHUN OPraHW3MOB K BIIMSTHUIO
CBETay.

JlaGopaTopHas pabdora «BbisiBieHHE NMpUCIOCOOIEHUN OPraHW3MOB K BIIMSTHUIO
TEMIIEPATYPbD».

JlaGopaTopHasi padota «AHATOMHYECKUE OCOOCHHOCTH PACTEHHUM M3 Pa3HBIX
MeCT OOUTaAHUS.

Tema 8. Ikosiorusi BUA0B ¥ MOMYJISAINI



DKOJIOTMYECKUE XapaKTepUCTUKU mnomyssiuuu. [lomynsiius kak Ouonoruueckas
cucreMa. Ponb HEOZHOPOAHOCTH cpenabl, (puznueckux OapbepoB U OCOOEHHOCTEH
Ouosioruu BUAOB B (POPMHUPOBAHMU TMPOCTPAHCTBEHHOU CTPYKTYphl TOMYJISIIUM.
OCHOBHBIE MOKA3aTENIH MOMYJALUU: YUCICHHOCTD, TUIOTHOCTh, BO3PACTHASI U IOJOBAs
CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTb, MUTPALIUS.

DKOJOrhuYecKkass CTpyKTypa mnonyiasiuud. OLeHKa YHCIECHHOCTH MOMYJISLHH.
JluHamuka nomyimAnuA U €€ peryisnus. bUuoTUYecKuid DnOoTEHLIManl IOIYJIALUU.
MoaenupoBaHue IUHAMUKA NOoNyJsiuuud. KpuBble pocTa YUCICHHOCTH MOMYJISLIMUU.
KpuBbsie BbhDKMBaHus. Perymnsius YWCIEHHOCTH TMOMYJSIUNA: poJib  (PAKTOPOB,
3aBUCAIINX U HE 3aBUCSIIUX OT MNIOTHOCTU. DKOJIOTHYECKHE cTpaTteruu BujoB (r- u K-
CTpaTerun).

[lonsiTue 06 sKonoruyeckoit Huue Bujaa. Mecroooburanue. MHOromepHasi Moielb
skosnorndyeckor HumM Jxk.M. XaruumHcoHa. Pa3Mepsl 3KOJIOTMYECKOW HUIIIM.
[ToreHmanbHast U peain30BaHHAS HUIIU.

Bup kak cucrema nonynaiui. Apeansl BU0B. BUIbl U X )KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKHUE IKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUSI U MUTpAIlUi >KUBOTHBIX. bHoJOrMyeckue WHBA3UU
4y>KEPOIHBIX BUJIOB.

JemoHncTpanuun

[Toptper: dx. . XaTuuHCOH.

Tabmuuel ©U  cxembl:  «OKOJOTUYECKHE  XapaKTEPUCTUKU  MOIYJISIUN,
«IIpocTpaHcTBEHHAsA CTPYKTypa MONYJISIUN», «Bo3pacTHble MUpaMHUIBl HOMYJISLIAN,
«CKOpOCTh 3aceyieHHs] MOBEPXHOCTU 3€MJIM Pa3IMYHBIMU OpraHuzmMamm», «Mopaenb
sKoJioruueckor Hum Jx. M. XaTuauHacoHay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JladopaTopHasi pabdota «IIpucrnocobieHnss ceMsiH paCTeHUIN K paCcCEIICHUION.

Tema 9. Jkon0rust co001ECTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobOmiecTBa opraHu3mMoB. buoneHo3 u ero crpykrypa. CBs3m Mexnay
OpraHW3MaMHy B OHOLIEHO3E.

OkocucteMa Kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKIIMOHATBHBIE OJIOKH
OpraHU3MOB B SKOCHCTEME: MPOIYIEHThI, KOHCYMEHTHI, pEeAyleHThl. Tpoduueckue
ypoBHH. Tpodudeckue 1enu u ceTu. AOUOTHYECKHE OJIOKU dKocucTeM. [10UBbI U Wbl B
sKocucreMax. KpyroBopoTt BEIECTB U MMOTOK YIHEPTUU B IKOCHUCTEME.

OcHOBHbBIE MOKa3aTeld 3KOcUCTeMbl. bruomacca u mpoaykuusa. DKOJOTHYECKHE
MAPaMHUJIBl YUCEN, OMOMACChl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpouxu. Daykmyayuu.
HampaBnennsie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykneccud. IlepBuyHble U
BTOPHUYHBIE CYKIIECCUM WM UX NPUYUHBL. AHTPOIIOTCHHBIE BO3JIEHUCTBUS HAa CYKLECCHUMU.
Kinnmakcnoe coobuiectBo. buopaznooOpasue v MOTHOTa KPYroBOpOTa BEHIECTB —
OCHOBa YCTOWUYHUBOCTH COOOIIECTB.

[IpuponHbIle 3KOCUCTEMBI. JKOocucmemvl 03€p u pex. IKocucmemvl Mopeu U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.



AHTpPONIOTEHHBIE YKOCUCTEMBI. ATrpO3KOCHCTEMA. ArpoueHos. Pasmnums mexmy
AHTPONOTEHHBIMHU U TIPUPOTHBIMU IKOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas diopa u
dayna. CuHaHTpomnuzaius TopoAckod ¢dayHbl. buosiornyeckoe u XO3SHCTBEHHOE
3HAYEHUE arpO’IKOCUCTEM M YPOOIKOCUCTEM.

3aKoHOMEPHOCTH (OPMUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUU OpPraHU3MOB B
aKkocuctemax. Pob kackaonozo sghgpexma u 6U008-30UPuUKamopos (Kiouesvix 6udos) 8
@yHkyuonuposanuu sxkocucmem. IlepeHOC SHEPrUM W BEUIECTB MEXIY CMEKHBIMU
3KOCHUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, IMOMYJSIUAM MW DKOCHUCTEM B YCIOBHUAX
€CTECTBECHHBIX U aHTPOITOTCHHBIX BO3ACHCTBUH.

Mexanusmol 8o30eticmeusi 3a2pA3HeHUll PA3HbLIX MUN08 HA CYOOP2aHUZMEHHOM,
OpP2aHU3ZMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOJIO2UHUECKO20
HOPMUDOBAHUSL  AHMPONO2EHHO20  8030elicmeus.  MeTononorus  MOHUTOpPUHTA
€CTEeCTBEHHBIX U aHTPOMOTEHHBIX YKOCUCTEM.

JemoHcTpanuun

[optper: A. Ix. Tencnu.

Tabnuuel u cxembl: «CTpyKTypa OMOIIEHO3a», «DKOCUCTEMA TMPOKOIUCTBEHHOTO
neca», «IKOocHCTeMa XBOWHOro Jiecay, «DyHKIMOHAIbHBIC TPYMNIbl OPraHU3MOB B
akocucteme», «Kpyroopor BemiecTB B dkocucteMey, «llenu nuranus (mactOuiHas,
JIETpUTHasA)», «IKOJIOTHYecKass MupamMuia 4Hcel», «IDKOoJIOruueckas mnupamMuaa
onomMacce», «JKOJOTHYEeCKas mHpaMmuaa sHeprum», «OOpa3zoBaHue 00JI0Tay,
«IlepBuuHas cykueccusi», «BoccTtaHoBieHue Jieca mocie moxkapay, «IKocHcTeMa
03epa», «ArporeHos», «KpyroBopor BemecTB U IOTOK JHEPrHU B arpoleHo3e»,
«IIpumepsl ypOOIKOCUCTEM Y.

O6opynoBanue: repbapuy pAacTeHHM, KOJUICKIIMM HACEKOMBIX, Yyd4esa NTHUIl U
3Bepeid, repOapuyl KyJbTYPHBIX M JIUKOPACTYIIMX DPACTCHHM, aKBapUyM Kak MOJEIb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3yuyenne u onucanme ypo03KOCHUCTEMBIY.

JlabopaTtopnass pabGora «l3ydenue paszHoOOOpasus MEITKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «DKCKypcusi B TUNWYHBIA OuoreorneHo3 (B ayOpaBy, Oepes3HSK,
SJIbHHK, HA CYXOJIOJIbHBINA WJIM TTOWMEHHBIN YT, 03€p0, O0JI0TO)».

JKCKypcusi «IKCKypCUsi B arpo3KOocUCTeMy (Ha TMoJie WIM B TEIIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemmanerapHas o00o0g0YKa 3eMJIM, TJE CYIICCTBYET WIIH
CylllecTBOBaja >KW3Hb. Pa3BuTue mnpencraBieHuii o Ouocdepe B Tpyaax J. 3rocca.
Yuenue B. . Bepnanckoro o omocdepe. Ob6aactu Omochepsr u e€ cocras. JKuBoe
BEIIECTBO Ouocdepnl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyulecTBoBaHUsl Ouocdepsl. OcobeHHOCTH OHOCchepsl Kak
robansHOM 3KocucTeMbl. J[uHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopotsl



BELIECTB M OHMOreOXMMHUYECKHE LUKIbI (yriepoaa, a3ora). PUTMHUYHOCT SIBIEHUH B
o6uocdepe.

3oHanbHOCTH Ouocdepsnl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHApPA,
XBOMHBIC Jieca, CMEIIAaHHbIE U IIUPOKOJIUCTBEHHBIC JIeca, CTEMH, CaBaHHbI, MYyCTHIHHU,
TPOMMYECKUE Jieca, BRICOKOTOPhs. KilMMar, pacTUTEIbHBIN U KMBOTHBIM MHUpP OHOMOB
CYIIN.

Crpykrypa u (YHKIUS KUBBIX CHCTEM, OLIEHKAa MX PECYpCHOr0 MOTEHIHANIa U
ouochepHbIX QYHKIIHIA.

JdemoHcTpanuun

IToptpetsl: B. . Bepuanckuii, 9. 3rocc.

Tabmuupsl 1 cxembl: «l'eochepbr 3emnn», «KpyroBopoT azora B NpUPOAEH,
«KpyroBsopor yriepona B npupone», «KpyroBopor kuciopona B HOPUPOIE»,
«KpyroBopoT Bojbl B npupojie», «OCHOBHBIE OMOMBI Cyliny, «KimuMarndeckue mosca
3emnm», «TyHuapa», «Taiira», «Cwmemannsiii nec», «IIIMPOKONTUCTBEHHBIN JIECH,
«Ctenby, «CaBannay, «Ilyctoinsy, « Tpornnueckuii gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HBIX OMOMOB, KOJUICKIIMH KHBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTMYECKHE KPHU3UChl M UX NMpU4HMHBL. Bo3jaeiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJHOU CpEJIbl.
OxpaHa BOIHBIX pecypcoB. Pazpymienne mouBbl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPOIIOreHHOE BO3/JICHCTBUE HAa PACTUTENbHBIA M KUBOTHBIM Mup. Oxpana
PACTUTENBHOTO U KMBOTHOTO MUpa. OCHOBHBIEC MPUHIIUIIBI OXpaHbl Mpupoabl. KpacHbie
kauru. Ocobo oxpansemsbie npuponanbsie Teppuropuu (OOIIT). boranuueckue caabl u
300JIOTHYECKHE TMapKH.

OCHOBHBIE TPUHIUIBI YCTOWYUBOTO PA3BUTHS YEIOBEYECTBA U MPHUPOJIBI.
PanronansHOE MPUPOIONONB30BAaHUE M COXpaHEHUE OMOJOTUYECKOTO pPa3sHO0Opasus
3emuin. OO1IME 3aKOHOMEPHOCTH TII00ATBHBIX KOJIOTUYECKUX KpU3ucoB. OCOOCHHOCTH
COBPEMEHHOI'0 KPU3KCa U €r0 BEPOSATHBIC MOCTIEICTBHUS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTHUS OMACHBIX TEXHOTE€HHBIX IMPOLIECCOB.
CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaroujeli u KOHKYpeHmocnocooOHol
sHepeemuxe.  buonocuueckoe  paszmoobpazue u  6uopecypcvl. Hayuonanvrule
ungopmayuontsvle cucmemsl, obecneuusaouue OOCMyn K UHGopmayuy no coCmosHUIO
omoenbHbIX 6U008 U dKocucmem. OCHOBbI IKOpeaburumayuu dKocucmem u cnocooos
bopbbOBI ¢ buonospescoeHusmu. PekoHcmpyKkyusi MOPCKUX U HA3EMHBIX IKOCUCTEM.

JemoHncTpanuun

Tabmuuel 1 cxeMbl: «3arpsizHeHHE atMocdepb», «3arps3HeHne THAPOCHEPHI»,
«3arpsizHenue mouBby, «llapaukoBeii pdexT», «Ocobo oxpaHsemMble TPUPOIHBIC
TeppuTOpUn», «Moaenu ynpapiasieMoro Mupa.

O6opynoBanue: (ororpapuu oxXpaHsSEeMbIX pacTeHUN U KUBOTHbIX KpacHoil KHUTH
Poccuiickoit @enepannu, KpacHol KHUTH pErnoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPAMMBI 10 OHMOJIOTHUU
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYEeHHIO OHOJIOTHH,
yejieHanpasienHoe pazéumue BHYTPEHHUX YOEKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, NPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NpaBOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSCHUSI MPOTPaMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUHCTBE YYeOHOM M BOCIUTATEIBHOM JESITEIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIIOCOOCTBYIOT TIpoIllecCaM CaMOIIO3HAHMS, CaMOBOCIHTAHUS M
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TpyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIXsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH CpeLe.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIONIUXCSl PYKOBOICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIHUX
TPAJIUIIUOHHBIM TEHHOCTSIM POCCHUIMCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA ACSATEILHOCTU B MPOILIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENILHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIMHM 00YYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBaXKeHUE
3aKOHA M TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENbHBIX 3aJ1au, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsAiTh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJEH C Pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TI03HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOW Kpad, CBOXO PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IPUPOAHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHEe OWOJIOTMM, TOHMMAHUS 3HAY€HHA OWOJIOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAaHME JTYXOBHBIX IEHHOCTEN POCCHUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO WU
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIP@KEHHUIO B Pa3HBIX BHUJAX HCKYCCTBa, CTpPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBI PEXUM 3aHATUA M OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUSAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOM JIE€SATEIBHOCTH TEXHOJOTHYECKOW M COIHAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO €S TEIbHOCTD;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  peaan30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO M CamMoOOpa30oBaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPHOOpPETaeMble TPH HW3YYCHUU OHOIOTUH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUSTHE JICMCTBUM, MPHUHOCAIIUMX BpEJ  OKpYKaroUIEH
MPUPOJIHOM cpejle, YMEHUE MPOTrHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIBITa TeSTENHHOCTH HKOJIOTHIECKOM HaIPaBJICHHOCTH, yMCHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpeJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH | TIO3HAHUS MHUPAa;

NOHMMaHWe CcrenuuKu OWOJIOTMM KaKk HAayKH, OCO3HaHHS €€ poiu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWM TPHPOJHBIX 3aKOHOMEPHOCTEH M PEIUICHHHM IpoOJIeM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieuyeHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJIa U3 III00ATBHBIX DKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMUpyeMoiu
IIPU U3YUCHUN OMOJIOTHUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IOJydyaeMble 3HAHUA I aHalu3a U
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OMOIOTHYECKHE 3HAHMS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW TO OHWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble 1Ji1 (OPMUPOBAHUSI MHUPOBO33PEHUS OOYUYAIOMINXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U coenuuky MeToJ0B IO3HAHWUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBICHUE, MPOIiecC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHLUIM, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
HCClieJOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHUe, OIKCHEPUMEHT U JIpyrHe);
yHUBEpCalbHbIE YyueOHble JIEUCTBUA (TI03HABATEJIbHBIE, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHuE (G yHKUIMOHATBHOM
IPaMOTHOCTM M  COLMAJIBHOM KOMMETEHIMH OOydYaroumxcs; CrnocoOHOCTb
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHYECKHE 3HAHUS M  yHHBEpCajlbHble ydeOHbIE JEHUCTBUS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuatomierocss OyayT chOpMHUpPOBaHBI MO3HABATEIbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIbHBIC YUECOHBIC
JEUCTBHS, PETYJISTUBHBIE YHHBEpPCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JEeSITEIIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IMPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs JIOJDKHBI OTPaXKaTh:

Osaanenue YHUBEPCAJIbLHBIMHU Y4eOHBIMH NMO3HABATEJIbHBLIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHvYecKHe JeicTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpoOBaTh  IpoOJieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KiIacCH(pUKaIIN, 0000IICHHS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH MOHSATHUSIMH);

OnpeAeisaTh LEJIH JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUU UX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAaThI ACATECIBHOCTH C MOCTABICHHBIMU 1EIIAMU;

UCITOJTH30BaTh OMOJIOTHYECKHAE MMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUUN
YKABOU IPUPOJBI;

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHBIC, JEIyKTHUBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U TMPOTHBOPEYHS B pacCMaTpPUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXE€MHO-MO/ICIbHBIC CpelcTBa TSI MIpeCTaBICHUS
CYIIECTBEHHBIX CBA3€M W OTHOIICHWM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBUAX PeaJbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJICTh HaBbIKAMH y4€OHO-UCCIIEIOBATEILCKON U TIPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMHU  paspenieHuss npo0jeM, CIHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HUHTEpIpeTaluy, NpPeoOpa3oBaHUIO U TMPUMEHEHHUIO B YyUeOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

dbopMupoOBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUCBBIMH TTOHSATHUSIMHU U METOAAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7a4d B 00pa3oBaTEIbHOU
NEATeIbHOCTH 1 KU3HEHHBIX CUTYAIUAX;

BBISIBIIATh TPUYUHHO-CJICJACTBEHHBIE CBSI3M M aKTyalM3UpoOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHus, HaXOJAUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHHH, 3a/1aBaTh apaMeTPhl K KPUTEPHUH PCIICHHS;

aHAJM3MPOBATh TIOJYyUYCHHBIC B XOJE peIIeHUs 3aJa4d  PE3yJIbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MECHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTHYECKYIO OOJacTH
KU3ZHEICATEIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEil;

BBIJIBUTaTh HOBBIC HJEU, MPEAJIaraTh OpPUTHHAJIbHBIC MOAXOJbl U PEIICHUS,
CTaBUTh NPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHUKAX HHPOpMAIHH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-NIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIM3UPOBATH



MH(pOpMALINIO pa3TUYHBIX BUJIOB U (OPM MPE/ICTABICHUS, KPUTUUECKHU OLICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynHUpoBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS! Y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
ouosiornueckoit nHGopmanuu (cxemsbl, rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KadyeCTBE CpEJICTBA IMpu paboTe ¢
Oouosiorndyeckor mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKUe 3HAKHM M CUMBOJIbI, (OopMyJibl, abOpeBUaTypy, HOMEHKIATYpYy,
UCIIOJIB30BaTh U NIPEoOpa3oBBIBATH  3HAKOBO-CMMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACTO3HABaHUS U 3alUThl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYILIECTBY OOCYXJIaeMoW Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOajdbHBIE CpeAcTBa OOIEHWSA, TMOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeJIbHOCTD:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboThI IPH peNIeHUH OMOTOTHUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS NP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIJIEKTHUBA;



NPUHUMATh I[€IM  COBMECTHOM  JESATEIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYaIUsX, TPOSIBIISTH TBOPUYECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBMSX U IMOCTYIKAaxX MO OTHOUIEHWIO K WBOUW MPUPO/IE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh [MO3HABATEJIBHYIO JEATEIIBHOCTD, BBISBISITH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON DSPYIAUIIHH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalMsM, BHOCUTb KOPPEKTHUBBI B AEATEIIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHHWI, MCTIOIb30BaTh MPUEMBI PEQIICKCUU NI OLEHKH CUTYyaIlllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE ce0s U APYTHX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3yibTaThl OCBOEHHUS COJEpXKAHUS Y4eOHOTO MpeaMeTra
«buonorus» Ha yriyOJIEHHOM YpPOBHE OpPHUEHTUPOBAHBI Ha OOECIeUeHUE
npodunbHOro  oOyueHus  oOydawommxcs  Ouonmorud. OHHM  BKIIIOYAIOT:
crienuduyeckue it OMOJIOTHN HAyYHBIC 3HAHHS, YMEHUS M CIIOCOOBI IEWCTBUH TIO
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHUHN, BUIBI JEATCIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI T10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI ydyeOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAaHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJIeM  palMoOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIArarole OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
opraHusM, MeTaboIu3M, TOMEOCTa3, CaMOPETyJAlHs, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKUE TEOPUHU
(xnerounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOTOOOpa3usi ¥ MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHHH),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACHICTUICHUS, YHUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [.  MeHaens, TOMOJOTHUYECKUX PSIJOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Bagsunoga), MIPUHLIHATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOIO [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, rpruOOB, paCTEHUI, )KUBOTHBIX U YEIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YEIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTpOPHOro TUIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, MeH03a, raMeToreHesa, "MOpUOreHe3a, MoCTIMOPHUOHATIBLHOTO Pa3BUTHSI,
pa3sMHOKEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATh B3aWMOCBSI3M MEXKIy OpPraHOMAAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXIYy CHCTEMaMH OpPraHOB W WX (QYHKIHSIMH, MEXKIy JTalaMu
oOMeHa BelIeCTB, dTallaMy KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeqpl OOUTaAHUS;

YMEHHE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJOTHYEeCKUE 3a/1a4u, BBISBISATh IPUIMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMH MPOIIECCAaMU U SIBICHUSMU, JIENaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKHue pabdoThl, COONIOAATH
paBuia Ipu pabore ¢ yueOHBIM H J1a00OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HMX IKCIEPUMEHTAIBLHBIMU
cpeacTBamu, (GopMyIUpys Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJyUYEHHBIE
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHE Yy4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATH  MOJYYCHHBIE  pEe3yNbTaThl HA  YYEHHMYECKHX

KOH(DEpeHITHsX;
YMEHHE OIIEHWBATh ATUYECKHUE AaCTIEKThl COBPEMEHHBIX HCCIICIOBAaHUA B
obmacti  OWONOTMM W MEIUIMUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HANPABIECHHOE W3MEHEHHE T'€HOMa M CO3/JaHUE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HANPaBJICHHbIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Ipodeccuu u
MPOJOJDKEHNE OMOJIOTrMYecKoro oOpa3oBaHMS B  OpraHU3AlUSAX CPEJAHEro
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buosorus» B 11
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MeECT€ U pOJM OUOJOTMU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIEHHS K TIPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OHOJIOTHY;

yMEHHE BIAJETh CHUCTEMON OHOJOTMYECKUX 3HAHHWM, KOTOpas BKIIOYAET
ONpeJIeNIeHUs] U TOHUMAHUE CYIIHOCTH OCHOBOMOJATaloNIuX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJI, 3KocHcTeMma, Ouocdepa), OMOIOTHMYECKHE TEOPUH
(aBomrounonHas teopust Y. JlapBruHa, CHHTETHYECKasi TEOPUS DBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boitoniuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus JIx. Xapau u B. BaitnOepra,
3apojsimeBoro cxonacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
AKOJIOTMYECKON THUpaMuIbl JHEPruu), TUnoTesbl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIICOBAHUSIX JKUBBIX OOBEKTOB M IKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
PKOCUCTEM U Omochepsl, CTAOMIM3UPYIOMIETO, ABMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUsA, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOLECCAMHU 3BOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUJOB K cpejae OOMTaHWS, aOMOTHYECKMX U OMOTUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI IOKA3aTeIbCTBA POACTBA OPTaHMU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB M CpPEeAbl OOUTaHUS, CITMHCTBA
YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE peliaTh OMOIOTHIECKUE 3a/1aUH, BBISBIATH PUYUHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuiia Mpu padoTe ¢ y4eOHBIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE YYacTBOBAaTh B y4eOHO-HCCIEI0BATENbCKON paboTe 1o OHoJioruw,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e NIKOJIBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  MPEJCTaBIATh  IMOJYYCHHBIC  pe3yibTaThl HAa  YYCHHYCCKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0aX MperIoTBpallCHHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYHIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIBCKOTO XO3SHCTBA, MHUIIEBOMN
POMBIIJIEHHOCTH, YIAyOJsSTh IO3HABaTEIbHBIA HWHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MNPOJOJDKCHHE
OMOJIOrMYeCKOro 00pa3oBaHUs B OpraHU3AIUAX CPEIHETO MPOo(EeCCHOHAIBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponbsie | Hpakruseckue (uu¢posrIe)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knerku 0.5
4 XHUMHUYECcKasi OpraHu3aiys KIeTKN 10
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOmeH BelecTB U MPEBpaIICHUE SHEPTUH B 9 i
KJIETKE
7 HacneL[CTBeHlfaﬂ uHpopmanus u 9 0.5
peanu3anus €€ B KIETKe
JKW3HEHHBIN HUKI KJIETKH 6 1
9 Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HAaCJIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 1
14 I'enernka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust u CHHTETHYECKAask OMOJIOTHS 4
17 PeszepBHoOe Bpems 1
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 0 13




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| 3apoKJIeHNEe U PAa3BUTHUE IBOTIOIIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
2 MukposBontonus U €€ pe3ysbTaThl 14 2
Makpo3BOTIONMS U €€ PE3YIIBTATHI 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [IpoucxoxaeHue yeaoBeKa — aHTPONIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHu3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpeon
7 Opranu3Mebl ¥ cpesia OOUTaHUS 1.5
DKOJIOTHUS BUJIOB U MOIMYJISIANA 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobabHas 3KOcHCTEMA
11 Uenoek u OKpyxarouas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3yUYEeHUsS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBI U UX CBOMCTBA

ypOBHeBafl OopraHHu3aluAa )XUBBIX CUCTEM

WcTopus OTKPBITHS U U3YUEHUS KIIETKU.
Kiterounas teopust

MeToasl MOJEKYIAPHON U KIETOYHON
ounonoruun. [IpakTrueckas paboTa
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe NEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'IBHBIC BE€IICCTBA KJIICTKH, UX
OuoJjioruyeckas POJIb

OpraHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyxeHHEe
OEITKOB C TIOMOIIIbIO KAY€CTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, K1accupuKanys u GyHKIUH
OenkoB

10

Opranudeckue BEIECTBA KIETKH —
YTJIEBOIBI

11

OpTaHI/I‘{eCKI/Ie BCIICCTBA KIICTKH —
JIMITU ABL

12

Hyxneunossie kucnotsl. IHK u PHK.

0.5




JlaboparopHnas padota «MccnenoBanue
HYKJIICHMHOBBIX KUCJIOT, BBIACJICHHLIX U3
KJICTOK Pa3JINYHBIX OPraHU3MOBY

Crpoenne u ¢pyukiuu ATD. [Ipyrue

13 nykneosuarpudocdarsr (HTD)

14 CexBenupoBanue [JHK. Meroapt
F€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTo1bl CTPYKTYpHOM OHOIOTHH

16 Tunel knerok. [IpokapuoTnyeckas KieTka
CrtpoeHnune sykapuoTHYECKON KIIETKH.

17 [IpakTnueckas pabota «M3ydyeHue cBONWCTB 0.5
KJIETOYHOU MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIeTK!

OnHomMeMOpaHHBIE OPTaHOUIABI KIICTKH.

19 [IpakTrueckas padota «3yueHnue 0.5
JBYDKEHUS LIUTOIIA3Mbl B PACTUTEIBHBIX
KJIIETKaX»

[TosryaBTOHOMHBIE OpPraHOUABI KIETKU:

20 MUTOXOHAPUH, I1acTuabl. JlaboparopHas 0.5
pabota «/ccenoBanue mia3mMosnsa u )
JIeTIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKaX)»

21 HememOpaHHbIe OpraHou/ibl KIETKU

22 Crpoenue u GyHKIUU Aapa
CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK

” sykapuoT. JlabopaTopHas paborta 0.5
«M3yueHne cTpOEHUs KIIETOK Pa3InYHbIX '
OpPraHU3MOB»

AccuMWIALNS U JUCCUMWIALUSA — JBE
CTOpOHBI MeTaboau3Ma. THurnbsl ooOMeHa
24 BeniecTB. JJaboparopHas padora

«M3ydeHne KaTalTuTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha MpuUMepe aMuIa3bl WIH
KaTaJiasbl)»




depMeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas

25 pabota «M3ydenue GpepMEeHTATHBHOTO 0.5
pacllernIeHus IEPOKCHIa BOAOPOa B
PaCTUTENBHBIX U )KUBOTHBIX KIJIETKAX)
26 Bbenku-akTuBaTOpHI M OEIKH-UHTHOUTOPBI
27 ABTOTpO(DHBIN THII 0OMEHA BEIIECTB
28 doTocuHTE3
Xemocunres. JlaboparopHas padoTa
29 «CpaBHeHue npoieccoB GoTOCUHTE3a U 0.5
XEMOCHHTE3a»
AnHaspoOHbIe opraHu3Mbl. Buybl OposkeHus.
30 JlabopaTtopHnas pabora «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U IbIXaHUS»
31 AspoOHBIE OpraHUu3Mbl. DTaIlbl
SHEPTEeTUYECKOT0 0OMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npoToHoB. CuHTe3 AT®: paboTa
npoToHHOM AT®-cuHTa3bI
33 Peakuyu MatpudHOro cCMHTE3a
34 Tpanckpunuus — Marpuunbiid cuate3 PHK
35 Tpancnsiuus U e€ 3Tarbl
16 KomupoBanue amunokucnot. Ponb
pubocoM B OnocuHTE3€e OeIKa
37 Opranuzanus reHomMa y IpoKapuoT 1
9yKapuoT
18 MonekynspHble MEXaHU3MBbI SKCITPECCUU
TE€HOB y 3YKapuOT
Bupychl — HekeToYHbIe (OPMBI KUZHU U
39 oOnuraTHele napa3uThl. [IpakTuueckas 0.5
pabota «Co3nanue MOJIEIH BUPYCa
40 Bupychble 3a0051€BaHuUS YeIOBEKa,

JKUBOTHBIX, PACTCHUHN




41 HanoTexHosioruu B OMOJIOTUH U MEUIIIHE

42 JKu3HEeHHBIN HUKIT KIETKHA

43 Marpuunsiii cuare3 JJTHK
Xpomocowmsl. JTaboparopras pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHKpOIIpenapaTax»

45 JleneHnue KIETKH — MHTO3
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlabopaTtopHnas pabora «Habmonenne 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»

47 Perynsauust >KM3HEHHOTO 1MKJIA KJIETOK

48 OpranusM Kak €IMHOE 11eJI0e

49 Txanu pacrenuii. JlabopatopHas pabora 0.5
«M3ydeHne TKaHEH pacTeHUIN )
TKaHM )XKMBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3yuenue TkaHei 0.5
YKUBOTHBIX»
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabora «/3yueHne opraHoB LIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBU>KeHrEe OpraHnu3MoB

54 IIutanue oprann3mMoB

55 [Iutranne NO3BOHOYHBIX KUBOTHBIX.
[IumeBapuTenbHas cucTeMa yenoBeKa

56 JpIXaHue OpraHu3sMoB

57 JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX U
YyeJloBeKa

58 TpaHcnopT BeLECTB y OPraHu3MOB

59 KpoBeHnocHast cuctema no3BOHOUYHBIX
YKUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opraHusmMoB




61

3ammuTa y opraHu3MoB

62 NMMmyHHas cucreMa deaoBeKa

63 PaznpaxxuMocTh U perynsauus y
OpraHu3MoOB

64 I'ymopainbHas peryasus 1 SHI0KPUHHAS
CHCTeMa JKUBOTHBIX M YeJIOBEKa

65 @opMBI Pa3MHOKEHUS OPTraHU3MOB

66 [TonoBoe pa3MHOKEHUE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeToK. JlaboparopHas paboTa 0.5
«M3ydeHune cTpoeHus MOJIOBBIX KJIETOK Ha ’
TOTOBBIX MHKPOIIpEIapaTax»

69 WupuBuyanbHOE pa3BUTHE OPraHU3MOB —

OHTOT€HE3

70 3akJiaJika OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JTUCTKOB
Poct u pa3zButue )XUBOTHBIX.

71 JlaGopaTtopHnas pabota «BrisiBiieHHE 0.5
MPU3HAKOB CXOJCTBA 3apOIbIIIen '
MTO3BOHOYHBIX KHUBOTHBIX)

Pa3mHOKeHue u pa3BUTHE paCTECHUI.

72 JlaboparopHas pabota «CTpoeHue opranoB 0.5
Pa3MHOKEHHUSI BBICIIUX PACTCHHID)

7 HcTopust cTaHOBJICHUS U pa3BUTHS
TeHETUKH KaK HayKd
OCHOBHBIE TIOHATHUS U CUMBOJIbI T€HETHUKH.

74 JIaGopatopHas pabota «/{po3oduia kak 0.5
00BEKT FreHEeTUUECKUX UCCIIC0BAHUIN
3aKOHOMEPHOCTH HACJIEIOBAHU

75 pU3HAKOB. MoHOTHOpUIHOE 0.5

ckpeurBanue. [Ipaktuueckas pabota
"N3yueHue pe3yabTaToB MOHOTHOPUIHOTO




CKpeuIBanus y Apo30Quist"

HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIIUBaHUS

77 Ananusupyroniee ckpeniuBanue. Hermonnoe |
JOMUHUPOBaHUE
JluruOpuiHoe CKpeIBaHue.

73 [TpakTudeckas pabora «3ydeHne | 0.5
pe3ynbTaTOB AUTUOPUIAHOTO CKPEIIUBAHUS '
y ApO30(HITBI

79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO |
CKpEITUBaHUS

80 CuensieHHoe HaclieI0BaHUE NMPU3HAKOB 1

81 XpOMOCOMHasi TEOPUST HACTIEICTBEHHOCTH 1

82 I'eneruka mona 1

83 T'eHoTHO KaK IEJIOCTHAS cUCTEMA 1

24 I'eneTnyeckuii KOHTPOJIb PA3BUTHS |
pacTeHui, )KUBOTHBIX U YEJIOBEKA

25 MN3MeH4YnBOCTD NMpU3HAKOB. BHibl |
W3MEHYUBOCTH

86 MoaudukanroHHass K3MEHUYUBOCTh 1
BapuaunonHslii psa v BapUallMOHHAS
kpuBas. JlaboparopHas paboTa

27 «MccnenoBanue 3aKOHOMEPHOCTEN | 0.5
MOIU(PHUKAITUOHHON U3MEHUYHUBOCTH. '
[TocTpoeHne BapUallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

28 ['eHOTHIIMUECKAs! U3MEHUYUBOCTb. 1
KomMOuHaTHBHas H3MEHYUBOCTh
MyranroHHasi U3MEHUHUBOCTb.

29 [IpakTuyeckas padora «MyTtanuu y | 0.5
Tpo30¢huiIbl (Ha TOTOBBIX '
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TpOoIecca. 1




OINHUIeHETHKA U SITMTCHOMHUKA

I'enetnka yenoseka. [IpakTuyeckas padora

91 . 1 0.5
«CocTaBieHHE U aHAIHU3 POJOCIOBHOIN

92 Meto1bl METUIIMHCKON T€HETUKH 1
3HaueHNEe MEUIIMHCKON TCHETUKH B

93 MPEAOTBPAILIECHUN U JICYCHUHN T€HETUYECKUX 1
3200JICBaHMIA YEIIOBEKA
OcCHOBHBIE TIOHSTHS CEJICKITUH.

94 JlabopaTtopHnas pabota «3y4yeHue copToB | 0.5
KYJIBTYPHBIX PACTCHUN W TIOPOJT JJOMAITHIX
KUBOTHBIX)»
MeTomp! ceneKIMOHHON pabOTHI.

95 JlabopaTtopHas pabota «3y4yeHne MeTo10B 1 0.5
CEJIEKIIMU PACTECHHIN
JlocTHXKEHUS CENEKIIMU PACTEHHUI 1

96 KUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHUBKa pacTeHUID»

97 CoxpaHeHue, U3y4eHHEe U UCTIOJIb30BaHUE 1
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTpacib

98 npou3BoicTBa. [IpakTnueckas pabora 1 0.5
«3yueHne 00bEKTOB OMOTEXHOJIOTHUIY

99 OcHoBHbIE HaMpaBIEHUS CHHTETUYECKOM 1
OnoJIoTHn

100 XpOMOCOMHasi ¥ TeHHas MHXEHEepHUs 1

101 MeauinHcKkre OMOTEXHOJIOT I 1

102 PesepsHbii ypok. IloBTOpeHue, 1
000011IeHHEe, cCUCTEMATH3All 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 102 13.5

[TPOTPAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
n/n Tema ypoxa Bcero Kontpobuvie | Ipaxrieckie u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 OposounonHas Teopus Y. Jlapsuna 1
5 JIBroKyIpe CHIIbI 3BOJIFOIMA BUAOB 10 Y. 1
HapBuny
3 bopw0a 3a cymectBoBaHuE, €CTECTBEHHBIHN |
Y UCKYCCTBEHHBIN OTOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH |
IBOJIIOIIAN
5 DTanbl 3BOJIOIMOHHOTO TPOIIECCa: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Momynsiust — sneMeHTapHasi eAMHULIA 1
SBOJTIOIIH
3aKOH reHeTU4YeCKOro paBHoBecHs JIx.
. Xapau, B. Baitn6epra. JlaboparopHas 1 0.5
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0JHOTO BUIa»
8 DneMeHTapHbIe (aKTOPBI SBOTIOLUN 1
9 Dddext ocnoBatens. pdekr |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30ma0uu nonyssuui: 1
reorpaduueckas, Ouojgormueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOMINN 1
(hakTop BONIOIHIH
12 [TonoBoit oT6OP 1
13 [Ipucnoco6aeHHOCTh OPTaHU3MOB KaK | 0.5

PE3yIbTAaT MUKPOI3BOJIFOIIUHN.




JlaboparopHas pabota «/3yueHune
apoMop(}030B U UANOANATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

[Ipumeps! npucnocobaeHnl y OpraHn3MoB:
Mopdororudeckue, (HU3N0IOrHICCKUe,
OMOXMMUYECKHUE, TOBEICHUYECKHUE.

14 Jlaboparopuas padota «IIpucrocobneHus 0-5
OpPraHMU3MOB M MX OTHOCHUTEIIbHAS
1IeTIECO00Pa3HOCTH
Bup, ero kputepuu u CTpyKTypa.

15 JlabopaTtopHas pabota «CpaBHEHHE BUIOB 0.5
110 MOP(OTOTHUIECKOMY KPUTEPHUIOY

16 CrpykTypa Buaa

17 Bunoo6pa3oBanue kak pe3yabTaT
MHUKPO3BOJIIOLIUN

18 CBs3b MUKPOABOJIIONMH U ATUJIEMHUOJIOTHI

19 MakposBosmtonus. [TaneonTonornueckue
METO/IbI U3y4EHHUSI IBOJIOIIUU

20 buoreorpaduueckue MeTo bl H3ydeHUs
9BOJTIOIIHI
OMOpPHUOJIOrMYecKHUe U CPABHUTEIHHO-

21 MOP(OJIOrHIECKHE METOIbI U3yUCHHUS
IBOJTIOIIHI
MouiekynspHO-T€HETHYECKHE,

22 OMOXMMHYECKHUE U MAaTEeMaTUYECKUE
METO/Ibl U3yYEHUS FBOJIOLIUU

23 OO6111e 3aKOHOMEPHOCTH YBOJTIOIHH

24 AnantuBHas paguanus. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOLIUU

)5 Hayunble runote3bl NpouCX0oKICHUS

JKA3HHU Ha 3emiie




JloHay4Hble MpeCTaBICHUS O 3aPOKICHUN

26
KU3ZHU
7 OCHOBHBIE ATaITbl HEOPTaHUYECKOM
HBOJTIOLIUHT
28 ['unoTe3bl 3apokAeHUS KU3HU
HcTopust 3emMiu 1 METOABI €€ N3ydICHHUS.
29 JlaboparopHas padota «/3yueHue u 0.5
OTIMCAaHHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX
OpPraHu3MOB»
30 HauanbHble 3Tans! opraHn4eckon
ABOJTIOIIUHT
31 OBOJIIOIMS DYKAPUOT
OCHOBHBIE ATAITBI YBOJOIIH
0 pactutensHOro Mupa. [IpakTiueckas 0.5
pabota «/3yyeHune ocoOeHHOCTEH ’
CTPOCHHUS PACTCHHUI Pa3HBIX OTACTIOBY»
1 OCHOBHBIE ATAITbI HBOJIOIUH KHBOTHOTO
MUpa
DBOJIONNS )KUBOTHBIX. [IpakTiudeckas
34 pabota «/3yyeHue ocoOeHHOCTEH 0.5
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)
35 Pa3Butue xu3Hu Ha 3eMJIe 10 IpaM U
nepuoiam
16 MaccoBbie BBIMUPAHUST — IKOJIOTUICCKHE
KPHU3UCHI IPOILIOTO
37 CoBpeMeHHBIH SKOJIOTHYECKUN KPU3UC, €ro
0COOEHHOCTH
18 CoBpeMeHHas CUCTeMa OPraHUYecKOro
MUpa
39 OcCHOBHBIE CHCTEMaTUYEeCKHUE TPYIIIbI

OpraHnu3MoOB




40

AHTpOII0JIOTHSI — HayKa O 4EJIOBEKE

Pa3BuTune npencraBneHuii o

H MIPOUCXOKICHUHU YEJIOBEKA
Mecto 4enoBeka B CUCTEME
opranunveckoro mupa. Jlaboparopnas

42 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MIPSIMOXOKICHUEM

43 JIBrKyIIMe CHITBI aHTPOIIOTEHE3a

44 CooTHolleHne OMOJIOTUYECKUX U
COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaJIMH AHTPOIIOTEHE3A

46 [TaneoreneTnka u najgeoreHOMHUKA

47 DBOJIONHS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue packl. [Ipaktudeckas

48 pabota «/3ydeHune 3KOJIOTHISCKUX 0.5
aJanTalyil 4YeJIoBEKay

49 MexaucuuninHapHble METOAbl
AQHTPOIOJIOTUU

50 3apoKICHUE U Pa3BUTUE HKOJIOTHHI
Merto st sxkosorun. Jlaboparopuas padora

51 «3yueHne MeTo0B IKOJIOTUYECKUX 0.5
HCCIIE0BaHUI

57 3HauYeHHE FKOJOTUUECKUX 3HAHUH I
YeJloBeKa

53 Okonornyeckue pakTopsl
AbuoTtnueckue (akropsl. CBET Kak

54 skosoruueckuii pakrop. Jlaboparopras 0.5
pabota «BpIsiBIeHUE MpUCIocoOIeHni '
OpPraHMU3MOB K BIIUSIHUIO CBETa

55 AbuoTtnueckue (akropsl. Temneparypa 0.5




KaK 9KOJIOTUYCCKUM (aKTop.
JlaboparopHas paboTa «BbIsBiICHHE
MPUCTIOCOOICHUI OPraHU3MOB K BITUSTHHIO
TEMIIepaTyphbh»

AbuoTtnueckue pakropsl. BiraxkHOCTB Kak
sKoJtorndeckuii paxtop. JlaboparopHas

56 1 0.5
paboTa «AHaTOMUYECKHE 0COOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUSD

57 Cpenpl 0OuTaHUs OPraHu3MOB 1

58 buonoruueckue puTMbl 1

59 XKuznennvle GOpMbI OpraHU3MOB 1

60 buoTtnyeckue GakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISl CyIIECTBOBAHMS OPTaHU3MOB B CpeZie 1
oOuTaHus

& DKOJIOrHYeCKHE XapaKTEPUCTUKU 1
HOMYJIALUN
OCHOBHBIE IIOKA3aTENN NOMYJISALMH:

63 YUCJIEHHOCTh, INIOTHOCTh, BO3pACTHAS U 1
I10JIOBAsL CTPYKTYypa
OCHOBHBIE IIOKA3aTEeNN MOMYJISALNH:

64 POXKIaEMOCTh, IPUPOCT, TEMI POCTA, 1
CMEPTHOCTb, MUTpALIUU

65 OKoJoru4ecKas CTpyKkTypa MOIMYJISILUY 1

66 JIuHaMuKa TOMYJISALUU U €€ peryisaiuus 1

67 KpuBblie pocTa YNCIEHHOCTH NOMYJISALINH. |
KpuBble BBDKMBaHUS
OKoJjoruyeckasi HUIa BUAA.

68 JlaGopatopHas pabota «IIpucnocobnenus 1 0.5
CEMSIH pacTEHUH K pacCEIICHUIO»

69 Bupa kak cucrema nomysnsiuuii 1




3aKOHOMEPHOCTH MOBEJICHUS U MUTPALUIT

70
KUBOTHBIX

71 Coo011ecTBO OpraHnu3MoB — OHUOIICHO3

72 DKocucTeMa Kak OTKpbITasi cucTeMa

7 KpyroBopoT BemecTs 1 MOTOK SHEPTHU B
HKOCHUCTEME

74 OcHoBHBIE IOKa3aTENIN IKOCUCTEMBbI

75 DKOJIOTUYECKHE MUPaAMUIbI

76 N3menenust cooO1iecTB — CyKIECCUU

77 [TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03€ep M peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

73 [IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEIEH, ITyCTHIHb

79 AHTPOTIOT€HHbIE SKOCUCTEMBI

20 Ypboskocucremsl. [IpakTuueckas padora 0.5
«3yuyenne u onucanure ypoosKOCUCTEMBI» )
3akoHOMEPHOCTH (DOPMUPOBAHUS

81 OCHOBHBIX B3aUMO/JICHCTBUI OPTaHU3MOB B
IKOCUCTEMAax
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 Pa3HBIX TUIIOB HAa CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYISUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmerranerapaas 000J109Ka
3emun

84 Yuenue B. U. Bepnaackoro o 6uocepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uocdepsl

26 KpyroBopoTsl BeriecTs u
OMOTECOXMMHUYECKHUE [IUKITBI

87 3oHanbHOCTh 6uocdepsl. OCHOBHbIE




OUOMBI CyIIN

88 YcroitunBocTh 6nocheps 1

89 DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYUHBI 1

90 BosneticTBue yenoseka Ha 6uochepy 1

01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA 1
PACTHTENbHBIN U YKUBOTHBIA MUP

92 Oxpana npupo/sl 1

93 OCHOBHBIE TIPUHIUIIBI YCTOHYHBOTO i
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmonaibHOE PUPOIOTIOIB30BAHKE U

94 coXpaHeHHEe OMOJIOTHYECKOTO 1
pazHooOpa3us 3emiu

95 O6006menue mo Teme « MUKPOIBOTIOINUS U |
€€ pe3ynbTaThD)

96 O6o006menue mo Teme «MakpodIBOIIONHUS U 1
€€ pe3ynbTaThD)

97 O606menue o Teme «IIpoucxoxacHue u 1
pa3BUTHE KU3HU HA 3eMIIe»

08 O606menue o Teme «IIpoucxoxaecHue 1
YeJl0BEeKa — aHTPOIIOTEHER»

99 O060061eHue o TeMe «IKOJIOTUs — HayKa O 1
B3aMMOOTHOUIECHUSIX OPTaHU3MOB)

100 O606mmenue mo reme «Opranu3msl ¥ cpesa 1
oOHUTaHU

101 O6006menue mo TeMe «IKOJIOTUS BUJIOB U i
MIOIYJIALIAI»

102 O606mmenue o teme «buocdepa — 1
r106ambHast IKOCHCTEMaY

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'NYA TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCTh 3HAHWUW O MECTE W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHUM COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHU KU3HEHHO BAXKHBIX COIUATBHO-ITHUYECKUX, YKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEUECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoHaIBHOTO TPUPOIOTIONH30BaHUS, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIICHUSI K TIPUPO/IE, OOIIECTBY, YEIOBEKY; O BKJIaJIe POCCUMCKUX U

3apyOCeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenue cuctemoid 3HaHMIA 00 OCHOBHBIX METOJaX HAyYHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTMYECKHUX HWCCIICIOBAHUSAX JKHUBBIX
OOBEKTOB W DJKOCHCTeM (ONHCaHWe, W3MEPECHHE, IPOBEICHHE
HAOJIFOICHHI); CIOCOOAaMH BBISBJICHUST W OIICHKHM aHTPOTIOTE€HHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BBIABUTATh THIOTE3bI, MPOBEPATh UX AKCICPUMEHTAIBHBIMU
cpenctBamu, GOPMYNIHpPYS 1I€b HCCIEIOBAaHUS, aHAJTU3HPOBATH
MOJTYYCHHBIC PE3Y/IbTaThl U JIETaTh BHIBOIBI.

BrisiBiIeHHME 3aBHCUMOCTH MEXIY HCCIEIYEeMbIMU BEIMYMHAMM,
00BSICHEHHUE TIOJTYYCHHBIX PE3YJIbTaTOB U (DOPMYJTUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, TCOpI/Iﬁ 1 3aKOHOB

YMeHHne BiIaleTh CHCTEMOW OHOJIOTMYECKHMX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIie OWOJIOTHYECKUE TEPMHUHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHUJI, TMOMYJSIMS, SKOCHCTEMA,
OuorieHo3, Obuocdepa; MeTaboIN3M, TOMEOCTa3, KIETOYHBI WMMYHHUTET,
OvocuHTe3 Oenka, OWOIOIUMEPBI, JAUCKPETHOCTh, CaMOPETYJISLKS,
CaMOBOCIIPOMU3BEICHUE, HAaCJIEICTBEHHOCTD, HW3MEHYHUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
Ineiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHuTtera II.
Opaux, 1.1. MeunukoBa, XpOMOCOMHasi TEOPHUsI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsieBoro cxoiacrBa K. bapa, sBomtonumonHas

TCOpHUA 4. I[apBI/IHa, CHUHTCTHUYCCKAA TCOpUSA OSBOJIIOLIUH, TCOPHUAL




antponoreneza Y. Jlapsuna; Teopus Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o 1mieHTpax MHOrooOpasusi U NMpPOUCXOKICHUS
KyJIbTypHbIX pacreHudi, yueHue A.H. CepepuoBa o0 mnyTsix u
HaNpaBIICHUSX dBOIOIMH, yueHue B.M. Bepraackoro — o 6uocdepe);
3aKOHBI (€IMHOOOPa3Us MOTOMKOB IEPBOTO MOKOJICHUS, PaCIIEIUICHUS
IPU3HAKOB, HE3aBUCUMOIO HacjenoBaHus IpusHakoB I'. Mennens;
CLICIUIEHHOTO HACJENIO0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIJICHUs
resoB T. Moprana; roMoJOruyeckux psaOB B HACIEACTBEHHOMN
m3MeHunBoctd H.M. BaBunoBa; renetrmuyeckoro paBHoBecus JIx.
Xapmu u B. BaiinGepra; 3aposasimeBoro cxoactBa K. bapa;
ouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

IPUHLMIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHuMyma lO. JInbuxa, sK0JI0rMuecKoil nmupamMuabl YuCell,
OrOMacChl U SHEPTHH);

runote3sl (koanepBaroit AWM. Omapuna, mepBudHOTO OyipoHa JIk.

Xonneitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenune peiiatb IMOMCKOBBIC OHOJIOTHYECKHE 3a4a4u, BbIABIATDH
IPUYHUHHO-CICACTBCHHBIC CBsA3U MCXKIY HCCIICAYCMBIMU
OHOJIOTMYECKUMU O6’beKTaMI/I, mpooeccaMm W ABJIICHUAMU, OCIIATh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYYCHHEBIX PE3YJIbTATOB,

COCTaBJIATh T'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA I Pa3sHbBIX THUIIOB
HaCJICAOBaHUs IPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH CXEMBbI IICPECHOCA

BEHICCTB U DOHECPTHUH B SKOCUCTEMAX (HCHI/I IIMTaHUs, ITUIICBBIC CCTI/I)

YMeHHe  yCTaHaBIMBATh  B3aMMOCBSI3M  MEXIY CTPOCHHEM U
(GYHKIUSMHU: OpPraHOMJIOB, KJIETOK pAa3HbIX TKAaHEW, OpraHaMu H
CHCTEMaMH OpraHOB Y pAacTCHUH, >KUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATAllaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPraHU3MOB; ATallaMU AIMOPHOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u  derorurnoM, QeHoTurnmoM U ¢pakTopamMu CpeIbl OOMTaHUS;
nporeccaMy  ABOJIIOIMH, JIBIXKYIIMMH CHJIAMH  QHTPOIIOTCHE3a;
KOMIIOHCHTaMHU Pa3JIMYHBIX 3KOCHUCTEM U NPUCHOCOOJICHUSMHU K HUM

OPraHnu3mMoB

YMeHue BbIIEATh CYIECTBEHHBIE IPU3HAKHU:

CTPOEHUS BUPYCOB, KJIETOK IPOKApPUOT U dYKapHOT; OAHOKIETOUHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCHCTEM M
O6uocdepsl; CTpPOCHHMS OpPraHOB U CHCTEM OpraHoB pacTeHUil,
YKUBOTHBIX, YEJIOBEKA; MTPOLIECCOB JKU3HEEATEIBHOCTH, TPOTEKAIOLINX

B OpraHu3Max paCTeHHﬁ, JKHBOTHBIX H 4YCJIOBCKA, OMOJIOTHYECKUX




nporeccoB: oOMeHa BemecTB (MerabonusM), wuHpopMammu U
IpEeBpaIeHUs] YHEPTUH, OPOXKEHUS, aBTOTPO(PHOTrO U reTepoTpodhHOrO
TUTIOB TNHTaHUsA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MekHo3a,
ramMeToreHe3a, OSMOpHOTEHE3a, [MOCTIMOPHOHAILHOTO  Pa3BUTHS,
Pa3MHOKEHHS, UHIUBUIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
B3aWMOJICVCTBUSI TE€HOB, TIETEepO3uca; JAEHCTBUHM HMCKYCCTBEHHOIO
oTOopa,  CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIIETO
€CTECTBCHHOTO OTOOpa; a/UIONaTPHYECKOTO ¥  CHMIIATPUIECKOTO
BHUJ1I000pa30BaHMs; BIMSIHUS JBIDKYIIMX CHJI DBOJIIOIIUU HAa TE€HO(OHI
MOMYJSIUNA;, TPUCTIOCOOIEHHOCTH OpPraHU3MOB K cpefe OoOuTaHus,
YepelOBaHMs HaIpaBJIEHUW SBOJIIOINH; KPYroBOpPOTa BEHIECTB H

IMOTOKa QHCPTHUHU B SOKOCUCTEMAX

ChopMUpoBaHHOCTh YMEHMSI BBIIEIATH CYIIECTBEHHBbIE IPHU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT ¥ DYKAPHOT, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOEHHOCTH TMPOIECCOB OOMEHA BEUIECTB U MPEBPALIEHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, TUIACTMYECKOTO M DHEPreTHYEeCKOTO OOMEHa,
XEMOCHHTE3a, MHUTO03a, MeHo3a, OIUIOJIOTBOPEHUS, pa3BUTHI W
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O00pbOBI 32 CyIIECTBOBAHUE, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHNUs,
NPUCNIOCOOJICHHOCTH OPraHu3MOB K cpeAe OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX U3MEHEHHI B 3KOCHUCTEMaX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB W MPEBPAIICHUS SHEPTUH B

ouocdepe

Ymenune HCIIOJIB30BAaTh COOTBCTCTBYIOIIIMEC APTr'YMCHTHI,
6I/IOJ'IOFI/ILIGCKYIO TEPMHUHOJIOTHIO W CHMBOJIMKY JIA OJ0Ka3aTCIIbCTBa
poACTBa OPraHU3MOB PA3HBIX CHUCTEMATUYCCKHUX I'PYIIIl, B3aMMOCBA3U
OpraHusMoB H CpCIbl O6I/IT8.HI/IH; CAUHCTBA YCIOBCYCCKUX pPaC;
H606XO,Z[I/IMOCTI/I 3A0PpOBOIO 06pa3a JKU3HH, COXPAHCHUA pa3Hoo6pa3I/I;1
BUJOB MU DJDKOCHUCTECM KaK YCJIOBUA COCYHICCTBOBAHHA NPHUPOABI U

YCJIOBCUYCCTBA

YMmenue KPpUTHYCCKHU OLICHUBATH I/IHq)OpMaI_II/IIO OMOJIOTHUYECKOTO
COJACpKaHUA, UHTCPHPECTUPOBATD I3THUYCCKUC ACIICKTBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOFI/II/I;
paccMaTpruBaThb r100abHBIE 9KOJOTUYCCKHUEC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB N0 OTHOIICHHUIO K HUM CO6CTBCHHYIO

ITO3UIIHIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
11O BUOJIOI'M

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YUYCHHUC

1.1

CoBpemeHHasi OHWOJOTHST — KOMIUICKCHAsT Hayka. bHOJOrHMYeckne HayKd W
u3ydaemble UMHU TpoOiembl. DyHIaMEHTaIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
Hay4YHBIE UCCJICIOBAHMS B OMOJIOTHU.

3HadyeHne OuoIoTMU B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptunbl mupa. [Ipodeccuu, csizanHbie ¢ Ouosnorueil. 3HaueHue OHUOJIOTHUU B
MPAKTUYECKOW JCSITEIIbHOCTH YeJOBEKa: MEIUIIMHE, CEeJIbCKOM XO3SIICTBE,

MIPOMBIIIJIEHHOCTH, OXpaHe IIPUPOIbI

1.2

Kusble cuctembl Kak npeaMmeT uzydeHus Omosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XHMHUUYECKOTO COCTaBa, MUCKPETHOCTh W IEJIOCTHOCTb, CIIOXHOCTh U
YIOPSI0YCHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BHUTHE.

YpoBHM OpraHu3alMM >KUBBIX CHUCTEM: MOJICKYJISIPHBIN, KJIE€TOYHBIN, TKAaHEBBIN,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(6uoreoneHoTHUeckmil), OmochepHsid. [Iporiecchl, MPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHbIE TpPU3HAKU XKHBOTrO. JKu3Hb Kak ¢opMa CyIIeCTBOBaHUS

MaTepuu

1.3

Metonel Ouonormyeckoit Hayku. HaOmronenwe, u3MepeHue, SKCIEPUMEHT,
cucremarusanus, MetaaHanus. IloHsTue o 3aBUCUMONW M HE3aBHCHUMOM
nepemenHoil. [TnanupoBanue sxcnepumMenta. [loctaHoBka U MpoBepka TUIMOTES.
HyneBas rumnore3a. Ilonsitue BBIOOpKM u €€ AocTOBEepHOCTh. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJIbTaTOB.
[IpuunHBI HCKaXKEHUsl Pe3ylbTaTOB JKcHepuMeHTa. [loHsATHE CTAaTUCTHYECKOTO

TCCTa

Knerka kak OMonoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €IMHMIA >KUBOTO. MCTOpHUS OTKPBITHS
kinetku. Padotel P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlBann, M.
HlIneiinen, P. BupxoB). OCHOBHBIE MOJI0XKEHNSI COBPEMEHHOM KJIETOYHOU TEOPHH.
MeToab! MOJEKYIIIPHON M KJIETOYHOIN OMOJIOrMH: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, middepeHnnanbHoe

I_ICHTpI/I(l)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHUC KIICTOK

2.2

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPaMHUKpPO3JIEMEHTHL. Bona u

et POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKHU,




TETUIOPEryasi. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pPOJb.
Posib KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue monumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OEIKOB.
CrpykTypsl OenkoBoil Mosekynbl. IlepBuuHast cTpykTypa Oenka, MENnTHAHAS
CBsA3b. BTOpuuHas, TpeTWyHas, 4YETBEpTUYHAs CTPYKTYpbl. JleHaTyparusl.
CaoiictBa 6enkoB. Knaccugukarus 6enkoB. buonorndeckue QyHKIH OSIKOB.
VYrneBoasl. MoHocaxapuIpl, AWCAaXapubl, OJUTIOCaXapuabl U IOJIHCAXAPUBL.
O6mwmit miaH cTpoeHus U  (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriieBOJOB.

Jlununel. T'uapodunbHo-ruapodoOHbie cBoMcTBa. Kitaccudukanus IUNUaOB.
Tpurmuuepuasl, dochonmunuab, BOCKH, CTepouibl. buomornueckue QyHKIHH
munuaoB. OO0IMe CBOKWCTBA OMOJIOTUUECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJYIPOHULIAEMOCTb.

Hyknennoseie kucnotel. JJHK w PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotuapt. [Mpunmun xommiaementaproctu. I[lpasuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupans. Mectonaxoxaenue u ouonorndeckue Gpyakmmu JJHK.
Bunsr PHK. ®ynkunn PHK B knetke.

Crpoenne ™onekyiasl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonornueckue ¢pynkiuu AT®D. BoccTaHOBIECHHBIC TIEPEHOCYHKH, UX (PYHKITUU B
kinerke. CekBenupoBanue JHK.

CtpykTypHass OuoJIOTHs: OHOXMMHUYECKHEe U OWOoHU3MYECKHEe WCCIIeTOBaHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOJIEKYJT
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Tunel  KiIeTok: dSykapuoTHUeckas ©  mIpokapuotudeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTHYeCKOW KieTkd. KieTouHas cTreHka OakTepuil M apxeil.
Oco0OeHHOCTH CTPOEHHUS TeTepOoTPOPHONW U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIICHO3AX.

Crpoenue U (PyHKUIMOHUPOBAHUE SyKapuOoTHUecKOoW kieTku. [lmazmarmueckas
MeMOpaHa (ruiazmanemma). CTpyKTypa Ija3MaTudeckoil MmemoOpaHnsl. TpaHcmopt
BEIIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: mnaccuBHbId  (auddysus,
obneruénnas aud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpaHbl. PabGoTa HaTpuii-KanueBoro
Hacoca. DHAOIMTO3: MHHOIKUTO3, (aronuto3. Ok301uTo3. Kierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTeHHI, TpUOOB.

Huromnasma. Iluto3omp. utockener. JIBmkenwe nurtoruiasMbl. OpraHouabl
kineTku. OmHoMeMOpaHHBIE OPraHOWIbl KIETKU: JHJIOIUIa3MAaTUYECKash CeTh
(BIIC), anmapat ['onpmkH, TU30COMBI, UX CTPOEHHE U (YHKIHUU. B3aMMOCBS3b
OJIHOMEMOpAHHBIX OpPraHOUJOB KJIeTKH. CTpOeHHE TPaHyISIPHOTO PETHUKYIyMa.

Cunre3 pacTBOpuMBbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [maakuit




(arpanyssipHBIA) SHAOIUIA3MATHYECKUH peTuKyiayM. CekpeTopHas (GyHKUIUSA
annapara [onpmku. TpaHcnopT BewiecTB B KieTKe. Bakyonau pacTUTENbHBIX
kierok. Knerounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOU/bI KJIETKU: MUTOXOHPUH, ITACTUIBL.

Crpoenne u (QyHKIMH MHUTOXOHIPUN W TUlacTHi. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TUIACTHABI  (POTOCHHTE3UPYIOUIUX  OYKAPHOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUH.

HememOpannbie opranouzpl kierku CrpoeHue U (QYHKUUM HEeMEMOpaHHBIX
OpraHoMJIOB KJIeTKH. Pubocombl. MukpodunameHTsl. MpllIeUHbIE KIETKH.
MuxkpotpyOouku. Knerounslii nenrp. CrpoeHHe U [BWXKEHHE JXI'YTUKOB U
pecaruek. MuKpoTpy0ouKkH HuToILIa3msl. LleHTpuos.

Anpo. Ob6onouka sipa, XpOMAaTHH, KapuoIUIa3Mma, SIPBIIIKHU, UX CTPOEHUE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacmojOKEeHUE
XpoMocoM B uHTep(hazHoOM sifipe. beiaku XxpoMaThHa — TUCTOHBI.

Knerounsie BxmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK DJYKapHUOT

(pacTuTenbHOM, KUBOTHOM, TPHUOHOI)

2.4

AccUMMWIIALIAS U JUCCUMUWJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIECTB: aBTOTPO(HBIM W reTepoTpodHbINH. YdacTHe KHUCIOpoAa B OOMEHHBIX
mporeccax. OJHepreTudeckoe oobOecrnedueHue kineTku: mnpepamenne ATD B
oOMeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakiuil KJIETOYHOTO
Metabonmm3mMa. DepMEeHTBI, WX CTPOEHWE, CBOWCTBA W MEXaHU3M JICHCTBUS.
Kodepmentsl. OTnmunst GepMEHTOB OT HEOPTaHUYECKUX KaTalnu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (DepPMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKUX BelIeCTB B KieTke. PotocuHTe3. Poib
XJIopoIiacToB B mpolecce ¢orocuHTe3a. CBeroBas u TeMHOBas (asbl
[IponyktuBHOCTH (oTOCHHTE3a. BiusHHMe paznuyHbIX (PAKTOPOB HA CKOPOCTH
(doTocunTe3a. 3HaueHue poTocuHTE3A.

XeMmocunres. PazHooOpasue opraHn3MOB-XeMOCHUHTETUKOB: HUTPUPHUIHPYIOLINE
OakTepuu, xkene300aKTepuu, cepoOaKTepuu, BOJAOPOIHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

Ana’poOHble opraHusMbl. Buasl Oposkenus. IIpoaykTel OpoxeHHS W HX
UCIIOJIb30BAaHME YEJOBEKOM. AHA’pOOHBIE MHKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YaUTENU O0Ie3HE.

AdpoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro odmMena. [loaroToBuTeNbHBIN
stamn. [ UKoaN3 — OECKUCIOPOTHOE PACIIEIIEHHUE TIIOKO3bI.

buonornueckoe OKHUCIEHHE, WIM KIETOYHOE JbIXxaHue. Poib MUTOXOHApUM B
npoiieccax OMOJOTUYECKOTO OKHCIICHUS. Huknuueckue peaKkiuu.

OxucnurensHoe (ochopunuposanue. [IpeumymiecTsa a’3poOHOro Myt obMeHa




BEIIECTB Nepesl aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHtesa. IIpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnyeckuit
Kox, ero coucrBa. Tpanckpunuusa — Marpuunblii cuHTe3 PHK. IIpnHnmmnst
TPAHCKPUIILHUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJLIEIbHOCTb, aCUMMETPUYHOCTb.
Tpancnsamus u e€ sramel. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka.
YcnoBusi OmocuHTe3a Oenka. KomupoBanwe amMuHOKHCIOT. Pois pubocom B
OuocuHTe3e Oenka.

Opranuzainys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH I€HOB y
npokapuoT. ['unoresa omnepona (d. XKaxob, K. Mano). Perymsauuss oOMeHHBIX
IporeccoB B kieTke. Kilerounslii romeocras.

Bupycbl — HekineTouHble (GOpMBI KM3HM M OOJMrarHele napasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycusie 3a0oneBanus 4enoBeka, *)UBOTHBIX, pactenuir. CITUJ[, COVID-19,

COMaJIbHbIC U MECAUITUHCKHUEC HpO6J’I€MBI

2.6

Knerounsrii mwkn, ero mepuoabl u  perymsmus. HWHtepdaza u  MuUTOS3.
Oco0eHHOCTH MPOIIECCOB, MPOTEKAIMUX B HHTepdaze. [loaroToBka KIeTKH K
nenennto.  I[IpecuHTeTndyeckuii  (MOCTMUTOTHYECKHI), CHHTETHYCCKHH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKHH ) TIEpUO bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — pemnmmkaums. Ilpunumnsr pernukanuun  JIHK:
KOMILJIEMEHTAPHOCTh, IMOJYKOHCEPBATUBHBIM CHUHTE3, aHTUMNAPaIEIbHOCTb.
Mexanusm pernkanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTwil. JIUIowmHbli u
rariouaHbI  Habopbl XpoMocoM. ['omonorumunbie Xxpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xietku — mMuTo3. CTaguy MUTO3a U MPOUCXOMSIINE B HUX MPOLECCHI
Tunel mMuto3a. Kapuokunes u uurokuHes. buonoruueckoe 3HaueHHEe MHTO3A.
Perymsimus mutoTryeckoro nukia kiuetku. [Iporpammupyemast kiierounas ruoenb
— arfornTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OMOJIOrMyecKas CUCTEMaA

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJICTOYHBIE OpraHu3Mbl u
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYas BEreTaTUBHOE) U
noyioBoe. Buasl 0Oecrnoysioro  pa3MHOXKEHHs: TOYKOBAaHHWE, CIOPYIISIIHS,
(bparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3muoxenue. IlonoBeie kneTku, uiu ramersl. Meio3. Ctaauu meiiosa.

[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buonoruueckuii cmpicit Meiio3a




U IIOJIOBOTO Iporecca. Meo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. llosoBBIE JKeie3bl.
OOpazoBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 M OOTEHE3.
Crtpoenne mOJOBBIX KiIeTOK. OIUIOJOTBOPEHHWE W SMOpPUOHAIBHOE pa3sBUTHE
KUBOTHBIX. CIOCOOBI OTIJIIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyansHOe pazBuTue oOpraHu3moB (oHroreHes3). Craauu smOpHOreHesa
KHUBOTHBIX (Ha mpuMmepe Jsarymku). Jpoonenue. Tumbl apodnenns. OcoOeHHOCTH
NpoOJIeHNsT MJIEKOIMTAIOIIMX. 3apOJbIIIEBbIE JIUCTKU (TacTpyisuus). 3akiajaka
OpraHoB M TKAHEW W3 3apOJbIIIEBBIX JINCTKOB. B3auMHOE BIMSHUE 4YacTel
pa3BHUBAIOIIErOCs 3apojpiiia (3MOpHOHANBHAST WHAYKIMS). 3akiajka TUlaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HEpPApXUUYECKUX B3aHUMOJECWCTBUN T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Pocrt u pa3zsurtue xuBoTHbIX. [TocTamMOpronanbHbIl nepuoa. [Ipsmoe u Henpsimoe
pazButue. PasButme ¢ metamopdo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrHueckoe 3HaueHUE MNPSIMOTO M HENPSMOTO pa3BUTHUS, HUX
pacnpocTpaHeHue B mpupoje. Tumbl pocta KUBOTHBIX. DaKTOpPHI pEryasuu
pocTta >KMBOTHBIX M 4yenoBeka. CTaauu TOCTIMOPHOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4yenoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne wu pasButHe pacteHuil. ['ameropur m cmopodur. Meiio3 B
KU3HEHHOM I1MKie pacteHuil. OOpa3oBaHWe cmop B Tpolecce Meko3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BOHHOE OIJIOJJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U

Pa3BUTUC CCMCHU. MexaHu3MBI perysnun OHTOICHE3a Yy paCTeHI/Iﬁ H JKUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHHUA W  pPa3sBUTHA TI'CHCTUKHM KaK HayKH. OcHOBHBIC
reHEeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMOJIOTHMYHEIE XpOMOCOMBI, aJlJICJIbHBIC
T'CHBI, AJIbTCPHATUBHBIC ITPU3HAKH, ,Z[OMHH&HTHBIIZ n peHCCCPIBHI)II;'I IIPHU3HAK,
roMo3urora, rerepo3urora, 4YdcCTad JIMHUA, FI/I6pI/I,Z[LI, T'CHOTHII, Cl)CHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FI/I6pI/II[OJ'IOFI/I‘IeCKI/II71, I_[I/ITOJIOFI/I‘IGCKﬂﬁ,

MOJICKYJISIPHO -T€HETUYCCKUM
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Mounorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHenst — 3aK0H eJMHO00pa3us
rubpusioB mepBoro mnokosieHus. IIpaBuno nomuHupoBanus. Bropoit 3akoH
MeHngenss — 3akoH pacllelyieHus MNpu3HakoB. LluTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ UoTe3a YUCTOTHI TaMeT.

AHanuzupyrolee ckpemuBaHue. IIpoMeXyTOuHBI XapakTep HaciaeA0BaHUS.
Pacuiennenue npu3HakoB NpU HETIOJTHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTuili 3akoH MeHenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHUEC OCHOBBEI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBaHue npuszHakoB. PabGotet T. Moprana. CuerieHHOe
HACJIEIOBAaHUE T'€HOB, HAPYLICHUE CLEIUICHUS MEXIY TIeHaMH. XPOMOCOMHas
TE€OpHs HACJIEICTBEHHOCTH.

I'enernka mosa. XpoMOCOMHBIM MEXaHU3M OIPEJENEeHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbII M reTeporaMeTHbiil noJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMOcOM. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enotun kak wnemoctHas cucrema. lInedoTponuss — MHOKECTBEHHOE JICUCTBUE
resa. MHOXECTBCHHBIM aJUIeNu3M. B3anMoJelCTBHE HEallNIENbHBIX TI'€HOB.

KommnemenrapHocts. Onucras. [lonmumepus

3.4

BsaumoneiicTBre reHotuna u cpesl npu popMupoBaHuu GpeHorumna. i3MeHunBOCTb
Mpr3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs Y HACJIEICTBEHHASI.

MomudukanmonHas ~ M3MEHUYMBOCTh.  Pomb  cpeapl B (OopMHpOBaHHU
Mo upHKaMOHHON n3MeHunBocTU. Hopma peakiiuu npusHaka. BapranmoHHbI psij
n BapuanmoHHas kpuBasg (B. Woranncen). CpoiictBa MOAMGHUKALMOHHON
W3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUYMBOCTH. Buibl
TEHOTHINYECKON N3MEHUYMBOCTU: KOMOMHATHUBHAS, MyTaIl[IOHHASL.

KoMOunnatuBHasT W3MEHYMBOCTh. Mei03 © TIOJIOBOM TIPOIlECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POb KOMOMHATUBHONW M3MEHUMBOCTU B CO3/1aHUU
TEHETUUECKOr0 pa3HOOOpa3us B Ipeiesiax 0JHOTrO BUJA.

MyrannoHHas N3MEHUYUBOCTb. BUbl MyTaluii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M WHIYLMPOBAHHBIE MyTallMU. SIIEpHBIE M LUTOIUIA3MaTHYECKUE
Mmyrauud. CoMaTu4ecKue U Moj0Bble MyTauyd. [IpuunHbl BOSHUKHOBEHUS MyTaLUH.
MyrareHsl M UX BIMSAHHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HacieAcTBeHHON n3MenunBoctu (H.M.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHb U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoseka. MexayHapoaHas MporpaMMa HCCIEJOBAaHUA T'€HOMaA
yenoBeka. MeToabpl  HM3y4eHUsT T[EHETUKHM  YEeJOBEKAa: TI'€HEAIOrMYECKHi,
OJIM3HELIOBLIH, IIUTOreHETUYECKHI, MNONYISAMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMeHHOE OIpeaeIeHue T€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOLIBIO
[1IP-anamu3a. HacnencrBennesle  3a0ojeBaHMS  4YeloBeKa. [ e€HHbIE U
XpPOMOCOMHBIE 0o01e3HU YyeJI0BeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACIONIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T'€HETUKU B MPEJI0TBPAILEHUU

U JICYCHUH T'€HETHYECKHUX 3a001eBaHMii YyeaoBeka. CTBOJIOBEIC KIETKH




3.6

JlomecTuKaus 1 ceneKIus. 3apoxkKIeHUE CeeKIMU U joMmecTukanuu. Yuenue H.U.
BaBuioBa 0 1eHTpax MPOUCXOXACHUS W MHOTO0Opa3ws KYJbTYPHBIX PaCTECHHIA.
Ponb cenexumu B co3aHuy COPTOB pacTeHUN U MOpoJ KHUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B HaciencTBeHHOW m3MeHunBoctH H.U.
BasuiioBa, ero 3HaueHue IS CETCKIIMOHHON pabOTHI.

Metoapl  ceneKIMOHHOW paboThl. McKycCTBEHHBI OTOOp: MAacCOBBIA U
VH]IUBUyAJIbHBIM. Drarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnreiTanue
IpoU3BOJUTENEH MO NOTOMCTBY. OTOOpP IO TE€HOTHUIy C IOMOUIBIO OLIEHKHU
(eHoTHIIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbko aHanu3a JHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/1 CEJIEKIIMOHHOM padoThl. PamuaninoHHbIil 1
XUMUYECKUA MYTareHe3 KaK MCTOYHUK MYTalluid y KYyJIbTYPHBIX (opMm
opranu3moB. lcmonp30BaHME€ TEHOMHOTO  PEIaKTUPOBAaHUS M METOJOB
pexomOuHanTHEIX JIHK 1715 momydeHust ucXoiHOTO MaTepuana Juis CEeleKIUu.
[Tomydenne monmmionaoB. BHyTpuBMmoBas rubpuam3amys. bBIM3KOpoaACTBEHHOE
CKpelmBaHue, Wi UHOpuauHT. HepoJcTBeHHOE CKpelvBaHWe, WM ayTOpHIIMHT.
I'ereposuc u ero mpuumnbl. Mcnons3oBaHue rerepos3uca B cenekiuu. OtnanéHHas
rubpumanus. [Ipeomonenne Oecruiofnsi MEXBHIOBBIX THOPHIOB. JlocTrkeHus

CEJICKIIMY PACTeHNUI U AKUBOTHBIX

3.7

OOBEeKTHI, HCIIONIb3YeMbIE B OMOTEXHOJIOTUH, — KJICTOYHbIE U TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPraHMW3MbI, HMX  XapaKTepUCTUKa. TpaaulMOHHas  OWOTEXHOJIOTHS:
xjieboneueHue,  MOJIydeHHE  KUCIOMOJOYHBIX  MPOAYKTOB,  BHHOJEJIHE.
Muxkpobuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TEXHOJOTHH.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT UM BHUTaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEeKOHCTpYKIMS SHIEKIeTOK U KJIOHHPOBAHHUE >KUBOTHBIX.
MeTo/ TpaHCIUTaHTAIMU P KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCcTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pexkomOuHaHTHBIX JIHK. JlocTwkeHuss W MepCHEeKTUBBI
XpOMOCOMHOM ¥ TEHHOW WHXXEHepHH. MenuuuHcKkue OUOTEXHOJIOTHH.

Hcnonbn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTEMa
OpraHnu4eCcKkoro Mwupa. HpI/IHLII/IHBI KJ'IaCCI/I(I)I/IKaI_II/II/I OpraHu3MOB. OcHoBHbBIC
CUCTCMATUYCCKUC T'PYIIIILI OPraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBbHOCTU OJHOKJICTOYHBLIX OPTraHHU3MOB.
BaKTepI/II/I, apxeu, OAHOKIICTOYHBIC I‘pI/I6H, OJHOKJICTOYHBIC BOAOPOCIH, APYIrUC
ITPOTHUCTHI. KonounuanbHbie OpraHU3MBlI. I[BI/I)I(GHI/IC OJHOKJICTOYHBIX OPTraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOEC, pCCHUYHOC. 3aI_I_II/ITa Y OAHOKJICTOYHLIX OPTaHU3MOB.

Pa3,[[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OpPraHU3MOB. Takcucel




4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTell MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranusma. Opranusm
Kak eaumHoe wnenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX  TKAHEM:
oOpa3oBaTellbHAsl, TOKPOBHAs, TMPOBOJAIIAS, OCHOBHAs, MEXaHUYECKas.

Oco6eHHOCTH CTpOCHHS, PYHKITUH U PACTIONIOKEHUS TKAaHEH B OpraHax pacTeHUN

4.3

BereraruBHble U reHEpaTUBHBIE OPraHbl pacTeHU. OYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUK€HUE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomeHnne BOABI, YIVIEKMCIIOTO Tra3a W MUHEPAIBbHBIX BEIECTB
pactenusimu. [[pixanue pacrenuid. uddysust razoB yepe3 MOBEPXHOCTh KIIETKH.
TpancnopTHbie cuctembl pacTeHuil. Beiaenenwe y pacrenuil. 3ammura y
MHOTOKJIETOUHbIX pacteHuil. Kyrukyna. CpencrTBa MacCUBHOM M XUMHUYECKOU
3auThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3MoB. PasgpakmMocTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJIeTOYHbIE  KMBOTHBIE. B3auMMOCBSI3pb  4YacTe€il  MHOTOKIJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak eauHoe nenoe. ['omeocra3. TkaHU )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEH: SIWTEIUalbHas, COCIWHMUTEIbHAs, MbIIICYHAs, HEPBHAs.
OcobGenHoctn cTpoeHUs, (YHKIMA M PACIOJOXKEHHUS TKaHEH B OpraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB JKUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbili 1 BHYTpeHHUN ckesneT. CTpOCHWE W THUIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. Ilutanue >xuBoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JlpIxaHue >kuBoTHBIX. KoxkHoe npixanue. JKabepHoe u
AEroYHOE JIbIXaHue.

JlpixaHWe TO3BOHOYHBIX JKHUBOTHBIX. DBOJIOIMOHHOE YCIOXKHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX KHBOTHBIX. J[pIXaTenbHas cucTeMa 4elloBeKa. MexaHu3M
BEHTWISIMM JIETKUX Yy MNTHL U MIEKOMUTAIOMMX. TpaHCIOPT BEHIECTB Y
opranu3MoB. TpaHCHOPT BemIeCTB y >KUBOTHBIX. KpoBeHOCHas cuctema u eé
opranbl.  KpoBeHOCHass  cucremMa  MO3BOHOYHBIX  KUBOTHbIX.  Kpyru
KpOBOOOpAIleHHs. DBOJIIOIMOHHBIE  YCIOKHEHHS CTPOEHUS KPOBEHOCHOMU
CUCTEMBbI MO3BOHOYHBIX JKMBOTHBIX. Bbljenenue y opranu3moB. Beiaenenue y
*KUBOTHBIX. COKpaTHuTeNbHbIe Bakyosn. OpraHsl BelaeneHus. CBs3b MOJIOCTH TeNa
C KPOBEHOCHOW M BBIIEIUTENBHOM cHUCTeMamMu. BplaeneHne y NO3BOHOYHBIX
JKUBOTHBIX. 3aluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI © HX

MIPOU3BOJIHBIC.




PaznpaxuMOCTh U peryisinus y OpraHu3MoB. Pa3paxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchl. Pa3npaXMMOCTh W PpErymsiiuuss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peduiekTopHasi peryisiiusi Y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHnas cucrema u e€ oTaemnsl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOU
CHCTEMBI y KHBOTHBIX.

PazpaboTka anmroputmoB u mporpamm s 3(QekTuBHON (PyHKIMOHATBEHON
AQHHOTAllUd  TE€HOMOB,  TPAHCKPHUIITOMOB,  TPOTEOMOB,  METabOJIOMOB

MHKPOOPIraHU3MOB, PACTEHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

OpraHbl ¥ cUCTEMBI OPraHoB yenoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHbIX. Pedrnexc u pedrextopHas ayra. besycioBHble U YCIOBHBIE
pednexcsl. ['ymopanbHasi perymsiuivst ¥ SHIOKPUHHAs CHCTEMa >XUBOTHBIX U
yenoseka. JKenes3pl SJHAOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIAOKPUHHOM cucTeM. [ umotamamo-runoduzapHas

cucrema. Peduiekc u pedrekropHas ayra. besycinoBHbie u yciioBHBIE pedaeKChl

5.2

3ammurta opranuzma oT Oosie3Heil. IMMyHHast cuctema denoBeka. KiieTouHblid u
TYMOpaJbHBIA HMMYHHUTET. BpoxXAEHHBIN, NpuOOpeTEHHBINH crenuduaeckuit
UMMYHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wuMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmamutenbHble OTBETHl OpraHu3mMoB. Pouib

BPOKJIEHHOTO HMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JIeBaHU
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KpoBenocnas cuctema u e€ opranbl. Ceplie, KpOBEHOCHBIE COCYIBI U KPOBbB.

Kpyru xpoBoobparmienus. Paborta cepana u e€ perymsmus

54

Jpixanue yenoseka. uddys3us razoB uepe3 MOBEPXHOCTh KIETKH. JpIxaTenbHast
cuctema 4yenoBeka. JIpixaTenmpHas MOBEPXHOCTh. Perymsiust  IbIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITeJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIIbBHOI'O TpaKTa.
HI/IH_[eBapI/ITeJ'ILHLIC KCJIC3bI. BHYTpI/IHOJ'IOCTHOC n BHYTPUKIJICTOYHOC

IMUIICBApPCHUC

5.6

[ToxpoBel M wux mnpousBoaHbie. Opranbl BbiAeneHus. Ilouku. CrpoeHue u
¢byHkronupoBanue HegpoHa. OunpTpaius, cekperus 1 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830BaHI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie YyeJIoBeKa: MbllieuHas cucreMa. CKeleTHEIC MBI U HUX pa60Ta.

CTpOeHI/Ie U TUIBI COEIMHEHUS KOCTEH

Teopmi 3BOIIOIMHU. Pa3BuTHE KU3HU Ha 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpCIlHOCBIJ'IKI/I BO3HHUKHOBCHUS

AapBUHH3MA. Kuzub n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JiBuxymue cuibl 3BoJrounu BUoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
pa3sMHOXEHHsST OpPraHW3MOB, HACJEICTBEHHas WM3MEHYMBOCTh, OOprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenue cunTeTnueckoil Teopun 3Bomtonuu (CTD). HelitpansHas Teopus
sBosonni. COBpEMEHHAasl 3BOJIIOIIMOHHAST OUOJIOTHS. 3HAYCHHE SBOJIIOIIMOHHON

Teopur B GOPMUPOBAHUHN €CTECTBCHHO-HAYYHOW KaPTHHBI MUPA

6.2

[Honmynsinust kak »yeMeHTapHas eauHuna 3BoJoLUU. COBpEMEHHBIE METOJbI
OLICHKM T'€HETHYECKOTO pa3HOoOOpasusi U CTPYKTypbl nomynasuuil. M3meHeHue
reHooHa MOMYJSIIMKM KakK 3JIEMEHTApHOE SBOJIOLUOHHOE SIBICHHE. 3aKOH
reHetrudeckoro paBHoBecus [[x. Xapnau, B. Baitn6epra.

DOneMeHTapHble  (PaKTOPHl (ABWKYIIME CHJIBI) DBOJIONUUA. MYyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHble
HEHAIPaBJICHHbIE HW3MEHEHUs 4YacToT ajulenedl B momyasuusax. Oddext
OCHOBATEJIS. Murparuu. N3omanns MOMYJISALN: reorpaduueckas
(IpocTpaHCcTBEHHAs ), OHoIoTHYecKas (PernpoyKTHBHAS).

EctectBennsiii  oTOOp — HampaBisomuii  gaktop aBosouud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIDKYIIMH, CTAOMIM3UPYIOLIUN, pa3pbIBAIOIIUI
(mu3pyntuBHbIi). [TonoBoit 0T6OD.

[IpucnocobneHHOCT, ~ OpraHM3MOB  Kak  pe3yiabTaT  MHMKPOAIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHOCOONICHWIT y  OopraHm3MoB.  Apomopdo3pl U
uauoanantanuu. [IpuMepsr npucrnocobneHuit y opranu3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u crpykrypa. BumooOpasoBaHume Kak —pe3yabTaT
MUKpO3BOJIONUU. M3omsuus — kitoueBoi ¢aktop BupooOpazoBanus. Ilytu u
CrocoObI BHJI000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduyeckoe),
cuMnaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOMIU3aIus,
rubpuanzanys). JJiTenbHOCTh 3BOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp sBosonMoHHON OMoOJIOTHH B pa3paboTKe HaydyHBIX METOJOB COXPaHEHUs
O6uopaznooOpaszus. MUKpPOIBOIONUS W KOABOJIOLUS IMAapa3uTOB U HX XO3SIEB.
Mexanu3mbl GOPMHUPOBAHUS YCTONYUBOCTH K AHTUOMOTHUKAM M CIOCOOBI OOPHObI

Cc Hell

6.3

Metonpl n3ydyeHus MakposBoJrouuu. [laneoHTosornyeckue MeToAbl M3Yy4EHMs
sBosroruu. [lepexoaubie GopMel U GUIIOTEHETUYECKHE PSAIbI OPIAHU3MOB.
Bbuoreorpaduueckue meroap! nzydeHus sBosonun. CpaBHeHue (Gaopsl U payHbl
MaTEepHKOB M OCTPOBOB. buoreorpadpuueckue odnactu 3eminu. Buap-sHneMuku u
PEJUKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITeJ'IBHO-MOp(I)OHOl"I/ILIeCKI/IC MCTOJblI HU3YUCHUSA




OBOJIFOIINH. I'eneTndeckue MeXaHHU3MBI OBOJJKOOHUMU OHTOICHEC3a M IOSABIICHUA
OBOJIFOIITMOHHBIX HOBHICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PymumenTtapHele  opransl M araBu3Mbl.  MOJEKYJISIpPHO-T€HETUYECKHUE,
6I/IOXI/IMI/I‘-ICCKI/IC u MaTeMaTU4YCCKUe METOAbI HU3YyUCHUA 3BOJIFOITNU.
T'omosoruyueie reHbl. COBpeMCHHI)IC MCTOAbI NOCTPOCHUA q)HHOFGHCTI/I‘ICCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu 1 3BOJIFOIIHUA T'CHOMOB.

OO6mue 3akoHOMepHOCTH (TIpaBuia) HBOJOUMUA. HeoOpaTUMOCTh 3BOJIIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOITUU

6.4

Hayunple rumoTe3bl NpPOMCXOXKJIEHUS KU3HM Ha 3emiue. AOuoreHes u
naHcnepmus. JloHaydHbIE IPEICTaBICHUS O 3apOKICHUH KU3HU (KpEalliOHU3M).
['MnoTe3a MOCTOSIHHOTO caMO03apoXK/IE€HUS KU3HU U €€ ONpPOBEP)KEHUE OMbITAMHU
®. Pemu, JI. Cnamrmanmanm, JI. Tlactepa. IlpoucxoxkneHue KH3HU W
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeopraHudeckod sposrouuu. [lmaHerapHas (reosormyeckasi)
IBOMIONMS. XHUMHYecKass 5BOJIOUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB u3 Heopranmueckux. Omeir C. Mwmiepa u I'. FOpu. OO6paszoBanmue
noaumepoB U3 MoHoMepoB. KoanepBarHas runoreza A.M. Onapuna, runoresa
nepBuuHoTo OynmboHa Jk. XosmeliHa, reHetwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emiin u meronsl €€ n3ydeHus. Vckomaemble OpraHuyecKHe OCTaTKHU.
I'eoxpononorust u e€ meronsl. OTHOCHUTENbHAs M a0COIIOTHASs T'€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUOJIbI, STOXU.

HavanbHble 3Tanbel opranndeckoil 3Borouuu. [losiBneHne M 3BOJIIOLMS MEPBBIX
KJIETOK. DOBoyonus Merabonu3Ma. BO3HUKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OHMOTIIIEHKU KaK aHaJIOT MEepPBhIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[Ipoucxoxaenue sSykapuoT (CUMOHOreHe3). DBOJIOLHUOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE J3Talbl SBOJIONUHM BBICHIMX pacTeHUud. OCHOBHBIE apOMOP(O3bI
pacTteHuil. Bbixon pacreHuii Ha cymry. llosBieHue CHOpPOBBIX pPACTEHUM H
3aBoeBaHue uMH cymHu. CemeHHble pacTeHus. [IpoucxokIeHue LIBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Tambl 3BOJIONMU SKUBOTHOTO Mupa. OcHOBHBIE apoMOpP(o3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. IlepBrie XOp0OBBIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS T03BOHOYHBIX.

[Ipoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKONUTAOUINX U




ntun. [IpuHmun  kmodeBoro apomopgosa. OcBoeHne O€CHO3BOHOYHBIMH U
[103BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3eMJie 10 3paM U NEepHOJaM: apXeil, IpoTepo30H, MaIeo3o,
Me3030i, KaiiHO30#. OOmas XapakTepuUCTHKA KIUMaTa U TIeOJOrHYECKHX
npoueccoB. [losiBIeHne 1 paclBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHue:
€ro YCIIOBHSI M BIMSIHUE HA Ta30BBIi cOCTaB aTMochepshl.

MaccoBble BBIMHUpaHHUsS — 3KOJOTMYECKHE KpH3uchl mpouwioro. Ilpuumssl u
CIIEICTBUSL MacCOBBIX BbIMUpaHuN. COBPEMEHHBIN IKOJIOTMUECKUN KpPU3HC, €ro

0COOEHHOCTH

6.5

Pazgensr w 3amaum  anTpomnosnioruu. Metonasl aHtpomnosiorur. (CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH UyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
Cxo/CTBO 4YelloBeKa C KUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOJICTBAa  YEJOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOp(hOIOTHIECKHE, AMOPHOJIOTUYECKHE, (hU3M0JIOTO-OMOXUMHUYECKHE,
noBesieHYeckre. OTaNYMS 4eT0BEeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOl CUTHAJIBHOM
CHUCTEMBI.

JBuxymue cuibl ((pakTopbl) aHTpONOreHe3a: OMOJOTMYecKHe, COLMAJIbHBIE.
CooTHolIeHHEe OMOJOTMYECKUX U COLUATbHBIX (DAKTOPOB B AaHTPOTIOTEHE3E.
OCHOBHBIE CTAJIUM AHTPOTIOT€HE3A. ABCTPATIONUTEKN — IBYHOTHE MIPEIKU JIFOJEH.
UenoBek  ymenblil, TepBble  HM3rOTOBJIEHUS  oOpyAuil  Tpyaa. Yenosek
NPSMOXOJISAIIMNA M TIEPBBIA BBIXOJ JIOAeH 3a mpenenbl Adpuxu. YemoBek
reiienbOeprekuii — oOImUN MpeloK HeaHAEePTAIbCKOrO YelOBeKa U YelloBeKa
pasyMHoro. YeynoBek HeaHAECPTaIbCKUM Kak BHUJ JIIOJEH XOJIOJHOIO KIMMAaTa.
YenoBek pa3yMHBIH COBPEMEHHOI'O THIIA, JCHUCOBCKHMI YEJIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuky.

DBOJIIOLUS COBPEMEHHOI0 uesnoBeKka. EcTecTBeHHBI OTOOpP B MOMYNALUAX
yenoBeka. MyTallMoHHBIA mpouecc U nonuMopdusm. I[lomynsuroHHbIe BOJHBI,
npeiid reHoB, Murpanus U «>3PQPeKT OCHOBATENSH B MOMYJISAIUSAX COBPEMEHHOTO
YeJoBeKa.

YenoBeueckue pacwl. I[lonstue o pace. bonbmme pacel: eBponeouaHas
(eBpasmiickasi), aBcTpajo-HerpoujHas  (PKBaTOpUAlbHAsg),  MOHIOJOHIHAS
(a3maTcko-aMepuKaHCcKas). Bpemss U myTH pacceleHus YeloBeKa IO IUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HayduHas  HeCOCTOSTEIBHOCTh  pacH3Ma.
[IpucnocobneHHOCTh YenoBeKa K pa3HbIM YCIOBHSM OKpPYKAIOIIEeH Cpebl.
Bnusnue reorpaduueckoir cpeasl W apeiia TeHOB Ha MOPQOJIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMEI U MpuUCynmune UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxostorun. CBsI3b 3KOJIOTUU C IPYTUMH HAyKaMHU.
Meroast skosnoruu. IlosieBble HaOMIOAEHUS. ODKCIEPUMEHTHI B HKOJIOTHU:
OpUpOJHbIE U JlabopaTopHble. MozenupoBaHHe B OSKOJOTUH. MOHUTOPHHT

OKPYKAIOIIEH CPe/Ibl: TOKATbHBIN, pErHOHATBHBIN U TJI00ATBHBIH

7.2

Okonornyeckue (GakTopsl M 3aKOHOMEPHOCTH WX aAedcTBus. Knaccupukarms
9KOJIOTUYECKUX (pakTopoB: abuoTHyeckue, OWOTHYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHSI JKOJOrmdYeckux (akropoB. IlpaBuiio
munumyma (K. IInpenrens, FO. JIuOux). TosiepaHTHOCTb. DBpPHUOUOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue (axropsl. CBeT Kak 3kojiornyeckuil (axrop. JleicTBue pasHbIX
YY4aCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEPHOAN3M.

Temnepatypa kak »dkojorumdeckuii dakrop. JlelicTBue Temmeparypel Ha
opraHu3msl. [IoHKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBbI.

Bnaxnocts kak oskojoruueckuil Qakrop. IlpucmnocoGienuss pacreHuil K
MOJ/Iep’)KaHni0 BoAHOTO Oananca. Kiaccmdukainus pacTeHHil MO OTHOIIEHUIO K
Boie. [Ipucnocob6neHns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEXHMMA.

Cpensl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3eMHO-BO3MYyILIHAs, IOYBEHHas,
riyOMHHAs ~ IOJAINOYBEHHAs, BHYTpUOpraHu3MeHHas. DOU3NKO-XUMHUYECKHUE
0COOEHHOCTH cpeJl OOuTaHus OpraHu3MoB. [IpucrmocoOyieHus OpraHu3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue purmel. Buemnue u BHyrpeHHHE pUTMbL. CyTOYHbIE M FOJUYHBIE
putMbl. IIpHcrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIOBHM
AKHU3HU.

JKuznennsie dopmbl opranu3moB. [loHsarue o >xu3HeHHOH dopme. Ku3HEHHBIE
(GopMBl pacTeHMii: JepeBbs, KyCTapHUKH, KYCTApPHUYKH, MHOTOJIETHHE TPaBbl,
OJlHOJIETHHE TpaBbl. JKu3HeHHbIE (POPMBI )KMBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a3po0MOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a )KU3HH.

buotnueckue Qaxkropsl. Buabl OHOTHYECKMX B3aMMOAEHUCTBHM: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, ¢Gopuueckue, Qabpuueckue). 3HaUeHUE
OMOTHUYECKUX B3aUMOJEHCTBMMA [UIsi CYIIECTBOBAHUS OPraHU3MOB B cpejne

oOuTaHUs. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHU
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OKOJIOTUYECKHE XapaKTCPUCTUKU TOITYJISALINHA. HOHYHHHI/IH Kak OHOJIOTHUYECKas

cucrema. Posb HEOAHOPOIHOCTH cpelibl, PU3NUECKUX OapbepoB U 0COOECHHOCTEH




O6uooTMM BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI MOITYJISIIHA.
OcHOBHBIE TOKa3aTeJIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U
[I0JI0Basi  CTPYKTYpPa, pOXKAAEMOCTb, IIPUPOCT, TEMII pOCTA, CMEPTHOCTD,
MU panus.

DKojoryyeckasl CTpykrypa mnomyiasuuu. OILleHKa YHCIEHHOCTH MOIYJISIUY.
JluHaMuKa nomyisinuu U €€ peryisuusa. buoTudeckuil moTeHIuan MOIYJISLIHH.
MogenupoBanue AVMHAMUKM — HOnyasiuud. KpuBble pocTra  YHUCIEHHOCTH
nonynsaunnd. Kpussle BbDKMBaHUA. Perymnsuus 4UCIEHHOCTH IMONIYJISALUNA: POJIb
(akTOpoB, 3aBUCALNIMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJIOTUYECKUE
cTpareruu BUJOB (r- 1 K-cTparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MuoromepHas
MoJzenb dKkonormyeckon Humu k.M. XarunHcoHa. Pasmepsl 3KOIOrM4eckoi
Huwu. [loTeHuanpHas U peann3oBaHHas HUIIH.

Bun xak cucrema mnomynasuuil. Apeanbl BUIOB. BuIbl M UX JKU3HEHHbIE
CTpaTernu.  3aKOHOMEPHOCTH  IOBEACHUS M MHUIPAalUid  >KMBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBS3M MeXIy
opraHm3mMamMu B OHOIlEHO3€. ODKOCHCTeMa Kak OTKpeiTas cuctema (A.J[x.
Tencnu). dOyHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: IMPOJAYLIECHTHI,
KOHCYMEHTHI, penyueHTbl. Tpodudeckue ypoBHU. Tpoduueckue Henu U CeTH.
AOGunoTtndeckue 010ku skocucTteM. [IouBbI M Wbl B 3KOCHUCTeMax. KpyroBopor
BEILECTB U MOTOK 3HEPTUH B SKOCUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMBbl. buomacca u mpoayKiusi. DKOJIOTUYECKUE
MUPAMHU/JIBL YMCcell, 0MOMAacChl U SHEPTUU.

HanpaBnennsle 3akOHOMEpHbIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuunbie U
BTOPUYHBIE CYKIECCHMM M WX MPUYUHBL. AHTPOINOreHHbIE BO3ACUCTBUS Ha
cykueccuu. Kimimakcnoe coobuiectso. buopaznoodpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.

[Ipupoansie 3KOoCHCTEMBI. AHTPONOTEHHBIE HKOCHCTEMBL. ATPOIKOCHCTEMA.
ArporeHo3. Paznnuns Mexxy aHTpONOTEHHBIMU U IIPUPOTHBIMU SKOCHCTEMaMHU.
Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI YpOoakocucteM. ['opoackas diopa u
(dayna. CuHaHTpomnu3anusa ropoackoil gaynsl. bronoruueckoe u Xo3sHUCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HhOPMHUpPOBAHHUS
OCHOBHBIX B3aMMOJEHCTBHUI OPraHU3MOB B DKOCHCTEMAX.

IlepeHoc »HEPrUM U BELIECTB MEXKTY CMEXKHBIMU IKOCUCTEMaMHU. Y CTOMUMBOCTD
OpPraHM3MOB, TOMYJSIIUA U DKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3ICUCTBUN
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buocthepa — oOmennanerapHas o06omo4yka 3eMiH, TA€ CYIIECTBYET WU




cymiecTBoBayia Jku3Hb. YueHue B.M. Bepnaackoro o Omocdepe. ObGmactu
o6uocdeps u e€ cocras. JKuBoe BemiecTBoO OHOChEpHI U €ro (PyHKIHH.
3aKOHOMEPHOCTH cyllecTBOBaHUS Ouocdepsl. OcobeHHoctn Onochepsl Kak
ro0anpHOM  dKOcUCTeMbl.  J[MHamMudeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTbl BelecTB M OHOTCOXMMHYECKUE LHUKIBI (Yriaepoja, a3oTa).
PurmuuHOCTS siBNeHMI B Ouocdepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6mome. OCHOBHBIE OMOMEBI CYIIU: TYHAPA,
XBOWMHBIC Jieca, CMEIIAHHBIC M HIMPOKOJHMCTBCHHBIC Jieca, CTEIH, CaBaHHBbI,
MYCTBIHM, TPOIMUYECKHE Jieca, BBICOKOTOphs. KimMmar, pacTUTENbHBIA U
KUBOTHBI MUpP OMOMOB CYIIH.

CrpykTypa U (QYHKIHS KHBBIX CHCTEM, OIICHKa MX PECYPCHOTO MOTEHIMANA M

o6uochepHbIX QyHKINN

7.6

DKOJIOTHUECKHE KPU3KCHI U UX MpUYMHBI. Bo3nelicTBue venoBeka Ha 6uocdepy.
3arpsi3HeHuEe BO3AYIIHOW cpenbl. OxpaHa BO3AyxXa. 3arpsi3HEHUE BOJHOW CPEbI.
OxpaHa BoAHBIX pecypcoB. Pazpymienue nmousbel. OXpaHa ITOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICMCTBHE HA PACTUTENIBHBIA M KUBOTHBIM mup. OxpaHa
PacCTUTENBHOTO U KMBOTHOrO Mupa. OCHOBHBIE MPHUHIMIBI OXpPaHbl MPUPOJBI.
Kpacupie kuuru. Ocobo oxpansembie mpupoansie Ttepputopun (OOIIT).
borannueckue caspl U 300J0THYECKHE MAPKH.

OCHOBHBIE TPUHLMUIIBI YCTOWYMBOIO PAa3BUTHs YEJIIOBEUECTBA M IPUPOJIBI.
PannonanbHOe  mpHUPONONOIB30BAHUE U COXpaHEHHE  OHOJIOrMYEeCKOTo

paszHooOpa3us 3emiu




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



