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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeO6HoMy mnpeamery "buonorus" (mansee - Ouojorus) Ha
YpOBHE cpeqHero ooOiiero odpazoBaHusi pazpaboTaHa Ha ocHOoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuHble npeametb». CorjacHo mnonoxenuasm OI'OC COO mnpodunbHbIe
yueOHbI€ MpEeIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepenianu  O0y4eHUs] Ha YypOBHE CpeaHero oomero oOpa3oBaHus U
NpHU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHuM NpodecCUOHANbHBIM U BRICIIUM 00pazoBaHueM. B To e Bpems
KOKIbIA W3 3TUX Y4YEOHBIX MNPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00Pa30BATENbHBIX, BOCHHUTATEIbHBIX M PA3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4arommuXcss U CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHOHM 00JIacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM HJIA BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mnpenmery "buosorus" naér mpencraBieHHE O
HeNMM M 3ajadax Mu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeenseT o0s3aTeibHOe (MHBAPUAHTHOE) NMPEAMETHOE COJIEP)KaHUE, €T0
CTPYKTYpUpPOBaHHME II0 pa3feiaaM M TeMaM, paclpeleieHue 10 Kiaccaw,
PEKOMEH/yeT TMOCJIEe0BATeIbHOCTh M3Y4YEHUsI y4eOHOTO Marepuaia C y4ETom
MEXMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIMI TIPEEMCTBEHHOCTH C H3yYEHHEM OHMOJOTMH HAa YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHmus, Oiaromaps uYeMy MpPOCMaTpUBaeTCs
HAIPAaBJICHHOCTh Ha  MOCJENyIolee pa3BUTHE OHMOJIOTHYECKUX  3HAHUM,
OpUEHTUPOBAHHBIX HA (POPMUPOBAHHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIJIEHUSA, MPEACTABICHUNA O 340pOBOM o00pa3e >XU3HHU, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoit cpeae. B
IIporpaMme IO OHOJOTMU TaKKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMera
«buonoruss» B peammzauuu TpedoBaHuii PI'OC COO Kk mIaHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHbBIM U MpPEeIMETHBIM pe3yibTaTaM OOydeHHs U B
(OpMUPOBAaHUM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VY4eOnpiii npeametr «bruonorus» Ha ypoBHE CpeaHEro o0Imero oopa3oBaHHs
3aBepiIaeT Ouojormueckoe oOpa3oBaHHME B UIKOJE U OPHUEHTHPOBAH Ha
pacimimpeHue U yriayOieHue 3HaHWW OOyYaroIIMXCsl O KUBOM MPHUPOIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOM OHOJIOTHH, SMOpPHOJIOTUU W OHOJIOTUU Pa3BUTHS,
IE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOT MU, IBOJIFOLIMOHHOIO YYEHHSI M 3KOJIOTHH.



N3yuenue yueOHOoro mnpeamera «buosiorus» Ha YIUIYOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aldiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUU  OO0y4aIOIUMHUCS
COOTBETCTBYIOLIUX CHUCTEMATHYECKHUX Pa3felioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TM 3HaHUSA TOJy4arOT pa3BuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OaKTepusX, OpraHU3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIAIHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYUYEHHBIMU OOYYAIOUIMMHUCS TPU U3YYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEeMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMYy mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MMOAXOAbl K H3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allMH, dBOJIIOIMHA OPraHUYECKOTr0 MUpa Ha 3emie,
COXpaHEHHUs OMOJOTMYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJEKYJISIPHOW M KJIETOYHOW OMOJOrHH, 3MOPUOJIOTHH U
OMONIOTUN PA3BUTHSA, T€HETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXxcsi M0 OOTaHUKE, 300JIOTHH,
aHatomuu, (usuonoruu uejoBeka. B 11 kmacce wu3yyaroTcs SBOIIOLKMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOuniii  mnpeaMer  «buonorus»  Tpu3BaH ~ 00ECIEUYUTh  OCBOCHHUE
00y4JaromMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, MJICH, MPUHIIUIIOB U MPaBUJI,
JIe)KaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uM MU OCOOCHHOCTSAX KJIETKU, OpraHWU3Ma, IOMYIISIUH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAIOIIMXCA HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUH, IPUKIIAJHBIX aCMeKTaX OWONOTHYEeCKUX 3HaHui. J{s
pa3BUTHS W NONJEPKAHMS HHTEpeca oO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAUYUTENIbHBIM 00BEMOM TEOPETHUUECKOTO MaTepuaia B COAEPKAHUHU MPOTPaMMBbI
110 OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAaHOBIJIEHUS U Pa3BUTHS
TOM WM WHOW 001acTu OWOJNOrMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YYEHBIX B PEIICHUE BaXKHEHIIUX ONOJIOrMYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenps n3yuenus: yueOHoro npeamera «bruonorus» Ha yriyOJ€HHOM YpOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIbHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ MPUOOPETCHHE yMEHH
UCIIONb30BaTh ATH 3HAHUS B (POPMHUPOBAHUU MHTEpeca K OINpeneiaeHHON o0IacTu
mpoecCHOHaTBHON NIeATeTFHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4eOHOr0 3aBe/IeHHUs I IPOJOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHMUsL.

Hoctrwxenue 1enu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriayOJaEéHHOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIIEIYIOIMINX 3a/1ay:



OCBOCHHUE OOYYAIOIIUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIICMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUiiaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHHHM, MHOTOO0Opa3Wh U OCOOEHHOCTSAX OHMOJIOTMYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MOonyJsilus, BUA, OMOreoleHos3, ouocdepa); 0 BHIAAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCJIEIOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYyYaloluXcsd C METOJaMH TO3HAHMS KUBOW MPUPOJIBIL:
UCCJIEeI0OBATEIbCKUMH  METOJAaMU  OHMOJOTMYECKUX HAayK (MOJIEKYJISpHOM W
KJIIETOYHOM OMOJIOTUH, HSMOPHUOJIOTUM U OWOJIOTMH pPa3BUTHSI, TEHETUKU U
CeJIeKIINM, OWOTEXHOJIOTUM M CUHTETUYECKOW OHOJIOTHH, TaJICOHTOJOTHH,
DKOJIOTUM),  METOJJaMH  CaMOCTOATEIILHOTO  MPOBEJICHHUS  OMOJOTMYECKUX
UCCe/OBaHUNA B JlabopaTopud U B mpupojae (HaOIOACHUE, HU3MEPEHUE,
AKCTIIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIQJICHUE OOYYaIOIUMHUCS YMEHUSIMHU: CaMOCTOATEIIBHO  HaXOIUTh,
aHAJM3UPOBATh M HCIOJIb30BaTh OMOJOTHYECKYIO HWH(POPMAIUIO; IOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJIMKOM, YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTHM U  COLMAIBHO-DKOHOMHYECKUMH U  DIKOJOTUYECKUMU
npoOjieMaMHi YeJIOBEUeCTBa; OICHUBATH IOCIEJCTBUS CBOCH ACATEILHOCTH IIO
OTHOIIICHUIO K OKPYXAIIeH TNPUPOJHOU cpeae, COOCTBEHHOMY 3J0pPOBBIO H
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJel; OOOCHOBBIBaTH M  COOJIFOAATh  MEPHI
npoGUIAKTUKH UHPEKIIMOHHBIX 3a00J1eBaHUM, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMN KU3HEIEATEIHLHOCTH B YpPE3BhIUYANHBIX
CUTyallUsiX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIE HAYUYHbIE OTKPBHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIMIMUXCS MHTEIUIEKTYaJbHbIX U TBOPUYECKUX CIOCOOHOCTEM
B IIpollecC€ 3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUSIMH U COBPEMEHHBIMH
UCCJICIOBAaHUSAMH B OWOJOTHH, pEHIaeMbIMH €10 MpoOJeMaMu, METO0JIOTHEH
OMOJIOTUYECKOTO UCCJIeIOBaHUA, IPOBEICHUSA AKCIIEPUMEHTATBHBIX
UCCJICIOBAaHUMN, PEIIeHUs OMOJIOTMUECKHUX 3a/lad, MOJICJIUPOBAHUS OHMOIIOTHUECKHUX
00BEKTOB M IIPOIICCCOB,;

BOCIIUTAHHE Y 00YYaIOIIMXCSI EHHOCTHOTO OTHOIIEHUS K >KMBOW MPUPOJE B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SABJICHUSIM; (OPMUPOBAHUE IKOTOTHIECKOM,
TeHETHYECKOW TpaMOTHOCTH, OOIIeH KyJbTyphl TIOBEACHHS B TPUPOJIE;
MHTErpalui €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne  O0y4yalomMMUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MIPUPOJIONOIB30BAHUHN (COOJIIOIEHUE MPAaBUI TOBEACHUS B MPUPOJE, OXPaHbI
BHJIOB, 9KOCHCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JIOPOBBS M 37I0POBBS
OKpYyXalomux Jroae (coOmromerust Mep mpodumakTuku — 3a0oeBaHUM,
oOecrieueHne OE30MaCHOCTH JKMU3HENEATCITFHOCTH B YPE3BBIYAWHBIX CHUTYAIUSIX
MNPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) HA OCHOBE HCHOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUH B TIOBCETHEBHOM JKU3HU;

CO3JJaHh€  YCIOBUM  JJisI  OCO3HAHHOTO  BbIOOpa  OOyYaroIMMUCS
WHAUBUAYaJTbHON 00pa3oBaTeIbHOU TPaeKTOPHH, CIIOCOOCTBYIOIIEH



nocieayonemMy NpopecCHOHATHPHOMY CaMOOMIPEICICHNI0, B COOTBETCTBHH C
VH/IMBHUIYaJIbHBIMH HHTEPECAMH U TOTPEOHOCTSIMH PETHOHA.

OO61iee yncao 4yacoB, OTBEICHHBIX HA M3y4Y€HHE OMOJIOTMHM Ha YIIIyOJIEHHOM
YpOBHE cpeliHero odiero oopazoBanus, coctapusaetr 204 yaca: B 10 knacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHs] OMOJIOTUU
OCYIIECTBISIETCS C Y4ETOM CIeUU(UKH €TO CONEp:KaHWs W HAIMPaBICHHOCTH Ha
NpOAODKeHNE OWOJIOTUYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX  CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

OO0s3aTenbHBIM yCIOBUEM MPU 00YUEHUH OMOJIOTUU Ha YIiyOJIEHHOM YpOBHE
SBIISIETCSl TIPOBEACHHUE JTA0OPATOPHBIX M TMpakTH4ecknX paboT. Takke yuactue
00y4arolINXCs B BBHITIOJHEHUH MPOEKTHBIX W y4eOHO-UCCIIEIOBATENBCKUX padoT,
TEMaTHKa KOTOPBIX OMNpEAENseTCs YYHTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATBbHO-TEXHUIECKIX PECYPCOB U MECTHBIX TPUPOTHBIX YCIOBHIA.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Conepxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU80OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHoi utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAIHBIE M TIOUCKOBBIE HAYYHBIE WCCICIOBAHUS B
OuoJioruu.

3HaueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosiorued. 3HaueHHEe OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEJIbCKOM XO3SIIMCTBE,
MPOMBIIUIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoncTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. U. Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmumel u cxembl: «CBsi3b OMONOTMM C JAPYTMMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cucTeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHust Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHu3aIus,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIMH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bnoreoneHoTudecknii), OmochepHniii. Ilpomeccel, MPOUCXOAAIINE B IKUBBIX
cuctemax. OCHOBHbIE NpuU3HAKU >KUBOro. JKuW3HB Kak (opMa CyIIecTBOBAHMS
Marepuu. Hayku, n3ydaromine >KuBble CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIx cucteM. Metonbl Ouomornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCUMOW mniepeMeHHOW. IlmanupoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runores3a. [loHsiTue BHIOOpPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonormuyeckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHbBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoncTpanumn

Tabmuet 1 cxembl: «OCHOBHBIE TpHW3HAKH >KU3HWY», «buomornueckue
cucteMbl», «CBOHCTBAa KUBOW MaTepum», «YPOBHU OpraHU3alMl >KHUBOUI
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTo opraHuzmay, «buoreonenos», «buocdepa», «Metomsl
W3y4YEHUS )KUBOU MMPUPOIBI».



O6GopynoBanue:  mabopaTopHoe  O0OpyJOoBaHHME  JJISI  IPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcmonp30BaHUWE pPaA3IUYHBIX METOJOB MpH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAsg eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. 11IBanH,
M. Illnefinen, P. BupxoB). OCHOBHBIE NOJIOKEHHUSI COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunambLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npusicusneHHoe) usyieHue Kiemox.

JdemoHcTpanumn

[Toptpersi: P. I'yk, A. JleBenryk, T. IlIBann, M. [lneligen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOT, «DIEKTPOHHBI MHUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpPENapaTbhl PacTUTENbHbIX,
KUBOTHBIX U OaKTEpUATbHBIX KIETOK.

IIpakTuyeckass padora «/3yyeHue METOAOB KJIETOYHOW OHMOJIOTUH
(xpomatorpadus, anekrTpodope3, auddepeHIMaILHOe IEeHTPUGYTUPOBaHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKU COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpPUTENS, peareHTa, y4yacThe B CTPYKTYpUPOBAaHHU
KJIETKH, TEIUIOperyisainuu. MuHepanbHbIe BEIIeCTBa KIETKH, UX OMOJOTHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckue BewiecTBa KIETKU. buonormdueckue mnoaumepsl. benku.
AMUHOKUCTOTHBIN cocTaB 0enkoB. CTpyKTypbl 0eIKOBOM Moiiekyibl. [lepBuunas
CTPYKTypa Oeika, NeNTUHas CBsA3b. BTopuuHas, TpeTU4YHAsl, YETBEPTUUHAs
cTpyktypsl. Jlenatypamms. CgoiictBa OenkoB. Kmaccudukanus  OenKos.
buonornyeckue pynkuun 6enkoB. /Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, 1UCaXapuabl, OJIUTOCAXAPUJIBI U MTOTUCAXAPUIBIL.
O0mmii TIaH CTpOoeHHS W (PUBHKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckne GpyHKIUH YIIIEBOJIOB.

Jlumunet. ['uapodunsHO-rHAPODOOHBIE cBOMcTBa. Knaccudukarus Tunuaos.
Tpurmunepunsl, ¢Gocomunuasl, BOCKH, CTepouabl. buonormdeckune GyHKIHH
aunaoB. O0e CBOMCTBA OMOJIOTHYSCKIX MEMOPaH — TEKY4IEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK m PHK. CrtpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxkneotunsl. Ilpunnun kommuementapHoctu. I[lpaBuiio Yapradda. Crpykrypa



JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonorundyeckue ¢pynkiuu JHK.
Buael PHK. ®yukuun PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B Monekyiae ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (DYHKLIHH B
kietke. [pyeue mykneozuompugocpamer (HT®D). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CrpykrypHast Ouosnorus: OMOXUMHUYECKHUE U OMO(U3UYECKHUE HCCIEOBAHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
cmpyKmypuvl U QYHKYull 6UOMONEKYT U UX KOMHIekcos. Komnvromepnolii ouzatin u
opeanuyecKuil CuHme3s OUOMOIEKY]l U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

[Toptpetsr: JI. ITonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun,
®. Conrep, C. IIpy3unep.

HNuarpammer:  «PacnpenesieHe XUMHYECKUX JJIEMEHTOB B  HEXHUBOU
npupoje», «PacnpeaeneHue XUMUYECKUX SJIEMEHTOB B )KUBOUW TIPUPOJIEY.

Tabmumpl u cxembl: «llepuoamdeckas TaGauIa XUMHUUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOIbI», «BemecTtBa B cocTaBe OpraHu3zMoB», «CTpoeHHe
MOJIeKybl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOeHHE MOJEeKYI
yriaeBoaoBy, «CTpoeHue MOJIeKyl JunuaoB», «HyKIeHMHOBbIE KHCIOTBIY,
«Ctpoenue Mmonekysbl ATDy.

O6opynoBaHue: XuMudeckas 1mocyia 1 000py10BaHue.

JlaGopaTopHas padora «OOHapyxeHHE OEJIKOB C TOMOIIbIO KaueCTBEHHBIX
peaKIum».

JlabopaTtopnas  paGora  «lccinenoBaHWe — HYKIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHne U yHKIUMN KIETKH

Tunel KJIETOK: JyKapuoTHuyeckass U npokapuoTudeckas. CTpyKTypHO-
byHKIIMOHAIbHBIE 00pa30BaHUS KICTKH.

Ctpoenue npokapuoTudeckoi kieTku. Kietounas creHka OakTepuil u apxen.
Oco0eHHOCTH CTpOoeHUs TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKHUX
KJIETOK. MeCTO 1 poJib IPOKApUOT B OMOIIEHO3AX.

Crpoenue u (YHKIIMOHMPOBaHUE DYKapUOTHYECKOU KJICTKH.
[Inazmatnyeckas wmemOpana (Turazmanemma).  CTpyKTypa —IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCIIOPT BEHIECTB Yepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), akTUBHBIA (MEPBUYHBIA U BTOPUYHBIH
akTUBHBIA TpaHcmopT). [lomynmponurnaemocts wmeMOpansl. PabGota HaTpuii-
KaJIMEBOTO Hacoca. DHJIOIMTO3: MUHOUUTO3, (aromuTos. Jk3omuTo3. Kierounas
crenka. CTpykTypa u QyHKIIMH KICTOYHOW CTEHKH paCTEHUM, TPUOOB.

[utomnasma. [uto3omb. [uTockeneT. JIBmwkenue muroriasMbl. OpraHouibl
KieTku. OJaHoMeMOpaHHbIE OpraHOWAbl KIETKH: SHIOIUIa3MaTHYecKas CeThb
(OIIC), anmapat ['onabaxu, JTU30COMBI, UX CTpoeHHE M (YHKUMU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOMAOB KJIETKU. CTpOeHHE TpaHyJISPHOrO PETUKYIyMma.
Mexanusm nanpasnenus oenxog ¢ IIIC. Cunre3 pacTBOpuUMbIX OenkoB. CUHTE3



KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpa”HyisipHbId)  SHIOIUIA3MATHYECKUI
petukyinyM. CekpetopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxo 6
annapame [ onvoorcu. Copmupoerka 6enxkoe 6 annapame I onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWAbLI  KIETKW:  MUTOXOHAPHUH,  IUIACTHUJIBIL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckui,
JI. Mapeynuc). Ctpoenne W (QyHKUUM MHUTOXOHApUN u miactui. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  TUIACTUABI  (POTOCHHTE3UPYIOIIMX  JYKApHUOT.
XJIOpOIUIACTHI, XPOMOILIACTHI, JIEMKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannsie opranounbl kietku CtpoeHue u (QPyHKIIMA HEMEMOpPaHHBIX
OpraHoOUJIOB KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamenmol.
MukpodunameHTsl. AxkmuHosvle Muxkpoguiamenmol. MBbIIIEUHbIE  KJIETKU.
Axkmuno8vle KOMNOHEeHMbl HemblueuHblX Kiemok. Mukporpyoouku. KneTouHslit
neHtp. CTpoeHWe W JBUKEHUE JKTYTUKOB U pecHUYEK. MUkKpoTpyOouKu
uTorasMel.  Llentpuons. benku, accoyuuposanHvie ¢ MukpoguiameHmamu u
muxkpompyoouxamu. Momopusie 6enxu.

SAnpo. O6osnouka siapa, XpOMaTUH, KapuoIuiazMa, SJIPBIIIKH, KX CTPOCHUE U
bynkuuu. Anepubiit OenkoBbli Matpukc. IIpocTpaHcTBeHHOE pacmosoKeHue
XpOMOCOM B UHTep(a3zHOM siape. Iyxpomamur u cemepoxpomamut. benku
XpOMaTUHa — THUCTOHBIL. Jlumamuka s0epuou o6onouku 6 mumo3se. oepHviii
mpancnopm.

Kinerounsie BxiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpamuu

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

Tabmuuer u cxembl: «CTpoeHHE SyKapUOTUYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KieTkn», «CTpoeHue  pacTUTEeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Sapo», «CTpoeHne NPOKapUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlabopaTtopnass paGora «l3yueHne CTpOEHUS KIETOK Pa3IUYHBbIX
OPraHu3MOB.

IIpakTuyeckas padora «l3ydeHne cBOWCTB KIETOYHON MEMOpPAHBD.

JlaGoparopHass padora «liccinenoBaHue IUIa3MoJiM3a W JIETUIa3MOJIM3a B
PACTUTENBHBIX KIIETKaX).

IlpakTnueckass paGora  «/3ydyeHue  JABMKEHUS  LUTOIJIA3Mbl B
PACTUTENBHBIX KIETKaX).

Tema 6. O0OMeH BelleCTB M NPEeBpPallieHUE YJHEPIrUU B KJIEeTKe

AccUMWISIIUA U AUCCUMUMIIALIUS — IBE CTOPOHBI MeTabon3Ma. Tumbsl oOMeHa
BEIECTB: aBTOTPOPHBIM U TeTepOTPODHBIA. YUacTHE KHUCIOPOJa B OOMEHHBIX
mporieccax. JHepreTudeckoe obOecrnedeHne KieTku: mnpespamenune ATD B
oOMeHHBbIX mporeccax. DepMEHTATHUBHBIA XapaKTep peakiuid KIETOYHOTO
MeTtabomm3Ma. DEepMEHTBHI, HMX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUA.



Kodepmentsl. OTnuuns GpepMeHTOB OT HEOPTraHMYECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBHUCUMOCTh CKOPOCTU (HhepMEHTATUBHBIX
peaKkIuii OT pa3IMUHbIX (HAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHUYECKUX BelIECTB B KieTke. DOoTocUHTES.
Anokcueennvli u okcueenuvlii oomocunmes y oaxkmeputi. Ceemocobuparowue
nueMeHmvl U NUSMEeHmMbl peakyuonHo2o yeumpa. Poab XJI0pomiacToB B Impolecce
¢orocunTesa. CeroBast u TeMHoBas pa3bl. Pomoovixanue, Cs., Cs. u CAM-munul
gomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbx (HakTopoB
Ha CKOpOCThb (hoTOoCHHTE3a. 3HaueHue (GOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpYIOIe OaKkTepuH, >Keae300aKTepuH, cepoOaKTepuu, BOJOPOJHBIC
OakTepuu. 3HaUCHHE XEMOCUHTE3A.

AnaspoOHble opranu3Mbl. Buabsl Opoxkenus. [IponykTel OposkeHHS M HX
UCIIOJIb30BAaHUE YEJTOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH W BO30YAUTENIN OOJIC3HEH.

AnpobHBIE OpraHu3MBl. Orarbl DHEPreTUYECKOIO oOMeHa.
[ToaroToBuTtenbHbIH 3TaM. ['MHKOIN3 — GECKUCIOPOAHOE PACHICTUIEHUE TITFOKO3bI.

buonorndeckoe okuciaeHue, WM KIECTOUYHOE JbIxaHue. Pojb MUTOXOHIpUI B
nporeccax Ouonorudyeckoro okucienus. Lluknuueckue peakuuu. OKUCIUTEIBEHOE
dbochopunupoBanue. Onepeuss membpannozco epaduenma npomonos. Cunmes
AT®D: paboma npomonnoti ATD-cumma3sel. llpenmyiecTBa a’poOHOr0 MYyTH
oOMeHa BellecTB nepe aHadpoOHBIM. D(PHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdeMoHCcTpamuu

IToptpetsr: k. Ilpuctou, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOCHHTE3Y, «IHEpreTudeckuii ooMen», «brnocunTes
oenkay, «Ctpoenue hepMeHTa», «XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE MJI MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass pabora «l3ydeHue  KAaTAIMTUYECKON  aKTUBHOCTH
dbepMeHTOB (Ha TPUMEPE aMIIIa3bl WITH KaTadasbl)y.

JlaGopaTtopnas padora «l3yuenue ¢GepMEHTATHBHOTO paACHICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlaGopaTtopnas pabdora «CpaBHeHue mporeccoB (orocuHTe3a W
XEMOCHUHTE3a.

JlaGopaTropHasi padora «CpaBHEHHE ITPOIIECCOB OPOKECHUS U JTBIXaHUS ).

Tema 7. HacaeacrBenHasi mHpopManus U peaau3anus €€ B KJIeTKe

Peakuuu MatpuuHoro cunresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B pEaKIUAX
MaTPpUYHOTO CHHTe3a. Peanu3zanus HaciaeacTBeHHONW umHbopMaruu. ['eHeTndeckuit
KOJI, ero cBouctBa. TpaHckpunuus — MartpuuHbli cuHTe3 PHK. Ilpunummne
TPAHCKPUMIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot kniemke. Hexooupyrowue PHK.



Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B OnocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KomgupoBanue amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmagnenusi o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U FYKApUOT. Perynsiuus akTMBHOCTH T€HOB y MNpOKapuoT. ['mnoresa
oneponHa (®. XKaxo0, K. Mano). Monrexynsapuvie mexanusmovl 3KCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pe2ynayuu pabomul 2eHos. Perynsius 0OMeHHbIX
IpoLIECCOB B KiIeTKe. KiieTouHbIi romMeocTas.

Bupychl — HekneTounble GOpMBbI KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHeHnHbIli YUKl
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, xKUBOTHbIX, pacteHuil. CITNI, COVID-
19, conmanbHble U METUIIMHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayus u aumanuz 6oavuwux maccugos («bigdatay)
CMPYKMYPHLIX OUoI02UYecKux OanHvlx. Hanomexuonozuu 6 buonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00cmasKu 1eKapcma.

JdemoHcTpanuun

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

Tabmuipl u cxembl: «buocunrte3 Oenkay, «l'eHeTnueckuit kKoa», «Bupycei»,
«bakrepuodarmny.

IIpakTuuyeckas padora «Co3aHne MOJIENIA BUPYCay.

Tema 8. ’Knu3zHeHHBINH HUKJ KICTKH

Knerounsrii 1wk, ero mnepuonbl W perymsamus. Wartepdaza u murtos.
Oco0eHHOCTH TIpolIeccoB, MpoTeKkarmux B uHTEepdasze. [loaroroBka KIEeTKH K
nenenuto.  IlpecunteTndyeckuit  (MOCTMUTOTHYECKUN),  CUHTETUYECKUU U
MOCTCUHTETUYECKUM (TPEMUTOTUYECKHI ) Tepruoabl HHTEp(Pa3bl.

Matpuunbiii cunte3 JHK — permmkanus. Ilpunimunsr permmkamuun JIHK:
KOMIUIEMEHTaPHOCTh,  ITOJYKOHCEPBATUBHBIA  CUHTE3, AaHTUIIAPAILICIBHOCTb.
Mexanusm perukanuu JJTHK. Xpomocomsl. CtpoeHue xpomocoM. Tenomepsl u

TejaoMepa3a. XPOMOCOMHBIM HA0Op KICTKH — KapuoTun. JIUIUIOMIHBIA U
raryionIHbIA  HAaOOpbl  XpoMoOcoM. ['oMonoruuyHbie XpomocoMbl. [lomoBbie
XPOMOCOMBI.

Henenue kinetkn — wMuTo3. CTraguu MHTO3a W TPOUCXOASIIUME B HUX

npoueccsl. Tunbel MuTo3a. KapuoknHe3 U LIUTOKMHE3. bronorndyeckoe 3HadueHUE
MHUTO3A.

Perynsinus muToTHMYecKoro Imukia kieTku. [Iporpammupyemasi KierouyHas
ru0esb — anoITo3.

Krnerounoe siapo, xpoMocombl, (DyHKIIMOHAIbHAsi TEHOMHKA. Mexanuszmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubeiu xiemox. «l{upposas
Kaemkay — buoungopmamuiecxkue Mooenu QYHKYUOHUPOBAHUSA KIEeMKU.

JdemoHcTpanumn



Tabmunbel U cxeMmbl: «OKU3HEHHBIN UK KIeTKu», «Murosy, «CtpoeHue
xpomocom», «Permukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPONpENnapaThbl: «MHUTO3 B KIETKax
KOpELIKA JIyKa.

JlaboparopHas  pabdora  «/3yueHwme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenapaTax».

JlabopaTopHas padora «HabGmonenue MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. CTpoenue u GyHKIHUM OPraHM3MOB

buonornueckoe pa3zHooOpaszue OpPraHU3MOB. OOHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOOEHHOCTH  CTpPOEHUS U JKU3HEACSTENIbHOCTH  OJHOKJIETOUYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIpHUOBbI, OJHOKJIETOYHBIE
BOJOPOCIHH, ApyTrHe NpoTUCThI. KoJIOHNanbHbIE OPraHU3MBbl.

B3anMocBs3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opraHoB. OpraHusM Kak equHoe uesnoe. ['omeocras.

Tkanum pactenuit. Tumbsl pacTUTENBHBIX TKaHeil: oOpa3oBaTelibHasd,
MOKPOBHAsI, TMPOBOJAIIASA, OCHOBHasg, MexaHudeckas. OCOOEHHOCTH CTpPOECHUS,
(GYHKIIUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHIl.

TkaHu XKUBOTHBIX U 4e€JOBEKAa. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COEIMHUTENIbHAS, MbIleyHas, HepBHasg. OCOOEHHOCTH CTpOeHHS, (PYHKIHUN u
PaCIIONOKEHHS TKaHEN B OpraHax *KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHblE M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeka. DyHKIIMU OPraHOB U CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX UBOTHbIX. HapyxHblil U BHyTpeHHUU ckener. CTpoeHue u
TUIIBI COSIUHEHUS KOCTEN.

JIBukeHre  opraHu3moB.  [I[BHJKEHHE  OJHOKJIETOYHBIX  OpPTraHU3MOB:
amME&0OoUIHOE, KTYTUKOBOE, PECHHYHOE. J[BI)KEHHE MHOTOKJIETOYHBIX PACTEHMUIA:
TPONM3Mbl M HACTUU. J[BUKEHHWE MHOTOKJIETOYHBIX JYXMUBOTHBIX W YEJIOBEKa:
MbImieyHas cucreMa. Pediekc. CkeneTHbIe MBITIIIBI U UX padoTa.

IIutanue opramm3zmoB. llornomenue BOABI, YIJIEKUCIOTO Trasa W
MHHEPAJIBHBIX BELIECTB pacTeHUsIMU. lIuTtanue xuBOTHBIX. BHyTpHunomnoctHoe u
BHYTPHUKIIETOYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHeIbl
MUIIEBApUTENIBHOrO TpakTa. [lumeBapurensHbie xene3wl. [lumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue oprann3MoB. Jlpixanue pactennii. J{prxanue uBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTenbHas HOBEPXHOCTb.
XKabeproe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCIOXXKHEHUE CTPOCHUSI JIETKMX T[MO3BOHOYHBIX IKHUBOTHBIX.
JlpixaTenpHass cucTEMa 4YeJoBEeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MJIEKONUTaromuUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.



TpaHCIOPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTB y KUBOTHBIX. KpoBeHOCHas cucremMa M €€ OpraHsbl.
KpoBeHocHass cuctemMa TMO3BOHOYHBIX JKHMBOTHBIX H  uenoBeka. Ceple,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm kpoBooOpaleHus. IBOJIOIUOHHBIE
YCJIO)KHEHHSI CTPOCHHUSI KPOBEHOCHOM CHCTEMBI MMO3BOHOUYHBIX KUBOTHBIX. PaboTa
cepla v €€ perysiuus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeieHus. PuubTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOTHI OPraHOB BBIJICICHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUcTEMaMu. Bolenenue y
MO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CtpoeHne u (GyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYHU Y UETIOBEKA.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuidi W WUCTHl TPOCTEHINMX. 3alUTa y MHOTOKJIETOYHBIX paCTCHUM.
Kytukyna. Cpeactsa nacCUBHOM M XMMUUYECKOW 3aIUThl. DUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHu3ma ot OosnesHei. IMMyHHasi cuctema denoBeka. KieTouHbI u
TYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M npuoOpeTEéHHBIN crennduueckuii
UMMYHHUTET. Teopusi KIOHaIbHO-ceeKTuBHOro nmmynurera (II. Dpmux, @. M.
bepnert, C. Tonerasa). BocnanintenbHble OTBETHI OpraHU3MOB. PoJib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

Pazmpaxxumocte w©  perymsiuuss |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3gpaxumocTs U peryjasiuus y
pacteHuii. PocToBeI€ BellecTBa U UX 3HAUYCHUE.

HepBuast cucrema u pediekropHas peryisius y >KUBOTHbIX. HepBHas
cucTteMa U €€ OTIEeNbl. DBOJIOLHOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENbI TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrnekc u
pediekTopHas ayra. be3yciioBHBIC U YCIOBHBIE PE(IICKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenespl HHIOKPUHHOM CHCTEMBI M WX TOPMOHBI. [[elCTBME TOPMOHOB.
B3aumocCBs3p HEpBHOW U DSHIOKPUHHOW cucTeM. [ umoTtamamo-runodusapHas
cucTeMa.

JdemoHcTpanuun

[Toptper: U. I1. I1aBios.

Tabmuuet u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE
Bojopociny, «baktepun», «lIpocteiimme», «Opranbl LBETKOBBIX PacTECHUI,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue cTeOms»,
«CTpoeHue JHUCTOBOM IMIIaCTUHKNY, «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMA,
«BblienutenbHas cucteMay, «IHIOKPUHHAs cucteMay, «CTpPOCHHUE MBIIIIIbIY,
«IMMyHHUTETY, «KHUI1eYHOnmOI0CTHRICY, «Cxema  TATaHHUST  PACTCHUIY,



«KpoBEeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee CTpoeHue AO0XKIeBOro uepBs», «HepBHas
cucreMa peio», «HepBHas cuctema gsarymku», «HepBHas — cuctema
npecMbikatonuxcsi»,  «HepBHas  cuctrema  nruny, «HepBHas — cuctema
MJekonuraronmx», « HHepBHas cucrema uenoBekay, «Pediexcy.

O6GopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpPraHu3MoOB, MHKPOINpPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUHU
HACEKOMBIX, UTJIOKOXKHX, *KUBbIE IK3EMIUIAPHl KOMHATHBIX PAacTeHUMU, repOapuu
pacTeHU pa3HBIX OTHEJIOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa,
00opy1I0BaHUE JJIsS IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTEHUM,
pacuieryieHus Kpaxmania U OeJIKOB 101 IecTBUEM (pepMEHTOB, 000PYI0BAHUE IS
JEMOHCTpPAIlMUA OMBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlaGoparopHasi padora «3ydyeHue TKaHeU )KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoKXeHHe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OPraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noysioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MMOYKOBAHHWE,  CIOPYJISIINS,
¢dparMeHTanus, KIOHUPOBAHHE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie KneTkw, Wiau ramersl. Meiio3. Craauu
Mmeno3za. [loBegenne xpomMocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCcTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[Ipen3aponpiiieBoe pazButhe. I aMeTorene3 y sKMBOTHBIX. [10JI0BBIE JKETIE3BI.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHHe
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHUS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozene3z — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Llemepmunuposannoe u HedepmunuposanHoe Opodnenue. brnacmyna, munsi
onacmyn. OCOOGHHOCTH JIPOOJICHUS MIICKONMUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBbIX JIUCTKOB. B3animHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHS).
3aknajgka TUIaHAa CTPOCHHUS JKMBOTHOTO KakK pPe3yibTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanbubld mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmeramopdo3oM Yy O€CMO3BOHOUHBIX U



MMO3BOHOYHBIX JKUBOTHBIX. DBHONOrHMYeckoe 3HAYEHHE MPSIMOrO W HEMPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoae. TUMbl pocTa KUBOTHBIX. DaKTOPHI
PErYJISIIMU POCTa )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJOrNnYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuid. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratmBHOe pa3smHOkeHHE», «Turbl 0Oecrnonoro
pa3MHOXKEHU», «Pa3MHOXKEHHE XJIaMHUJIOMOHAIb, «Pa3MHOKXEHUE JBIJIEHBI»,
«Pa3mHOxeHue ruapel», «Meito3», «XpomocoMmsl», «I'amerorenes», «CTpoeHHE
AUIEKIIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro »xyka», «Pa3zButue capaHumy,
«Pa3zBuTne narymku», «/{BoilHOE OIJIOJOTBOPEHHUE Yy LIBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMSH OJHOJOJIBHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI  MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpPENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BpIsiBJIeHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hctopusi cTaHOBIEHHUS UM pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posp 0T€4eCTBEHHBIX YUYEHBIX B PA3BUTUHU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunoBa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, AOMHUHAHTHBIA M PELIECCUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI  TE€HETUKH: TUOPHUAOJIOTHYECKUH,  ITUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuupl u cxembl: «MeToabl TEHETUKNY», «CXEeMbI CKPEIIUBAHUSI.

JlabopaTtopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokoieHus. [Ipasuno noMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacuUleIUIeHUs] NPHU3HaKoB. LlUTosormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MoTe3a YuCTOThI raMer.

AHanusupyroniee ckpemnbanHue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuiernienre npu3HakoB IPU HEMTOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeH el — 3aKOH HE3aBHCUMOTO0
HACJIeIOBaHWsA  Npu3HaKoB.  lluTonormyeckne  OCHOBBI  JUTHOPUIHOTO
CKpELIMBAHMUS.

CuemnienHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CuensiieHHOe
HACJEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIYy TeHamMu. XpOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M OINPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMeTHbIM Ioi. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [inenoTponuss — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTsue HeaUIeNIbHbIX TI'€HOB.
KomniementapHocts. Onuctas. [lonumepusi.

['eHeTMUECKHIT KOHTPOJb PA3BUTHSA PACTCHUM, >XUBOTHBIX M YEJIOBEKa, a
Takke (HU3MOJIOTHUECKHX TMPOIECCOB, IOBEACHUS W KOTHUTUBHBIX ()YHKIIUMA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHeTHdecKue acmheKThl KOHTPOINS U
M3MEHEHHMsI HACJIeJICTBEHHON MH(POPMAIIMH B MOKOJIEHUSX KIETOK M OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3akoH
Mennens», «AHanIu3upymoollee CKpelmuBaHue», «HenomHoe aoMHHHMpOBaHUEY,
«ClenjeHHoe Hacjel0BaHuEe IMPU3HAKOB Yy JApo30duiibl», «l'eHeTuka mosay,
«Kapuotunm  denomeka», «Kapuotun napozodunb», «Kapuotum — OTHIBD,
«MHOXeCTBEHHbBIN anaenu3M», «B3anumMo1eliCTBHE IT'eHOBY.

ObopynoBanue: MoAenb sl JEMOHCTPAllMM 3aKOHOB €IUHO00pasus
ruOpUIOB TEPBOrO TMOKOJIEHUS W pPAacCIICIUICHHs MPU3HAKOB, MOJENb s
JEMOHCTpAllM 3aKOHA HE3aBUCHMOIO HACIEAOBAaHMsS IPU3HAKOB, MOJEIb IS
JEMOHCTpALlN CUEIJIEHHOIO0 HACIEJOBaHMs IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MUKponpenapart: «Jpo3zodpunay.



IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3ydeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIUBaHUS Y APO30(PUITB».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl Opu  GopMHupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Buibl
W3MEHUMBOCTH: HECHACJICACTBECHHAS M HACJICICTBCHHAS.

MopaudukanuonHas HW3MEHUYMBOCTh. Poib  cpeapl B (GOpMUPOBAHUU
MoauGUKAIMOHHON n3MeHUnBOCTH. Hopma peakumu mpusHaka. BapuannoHHBIHM
psan u BapuanmonHas kpuBasi (B. HMoranncen). CpoiicTBa MoaudUKaIMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckas M3MeHUMBOCTh. CBOMCTBA TE€HOTHIIMYECKOM M3MEHUYHMBOCTH.
Bupl reHOTUTTMYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTaIllMOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOMHATHBHOM M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOr0 pa3Ho0Opas3us B Mpejiesiax 0JTHOrO BU/IA.

MyTanimoHHass W3MEHYMBOCTh. BuUIbl MyTalnuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE U  HWHAYIUMPOBAHHBIE MyTalUu. SaepHble U
nurToryiasMatTuyeckue mMytanuu. CoMaTHYeCKHWe M TOJOBble MyTanuu. [IpuynHbI
BO3HUKHOBECHUs MyTauui. MyTareHbl HW WX BJIMSIHHAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpollecca. 3aKOH TOMOJIOTUYECKUX PII0B B
HaciencTBeHHo m3MeHunBocty (H.M. BaBwio). BHesaepHas W3MEHUYMBOCTH U
HaCJIeICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  INUCEHEMUYECKUX (Hakmopos 8
HACIe008aHUU U UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdeMoHCTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHBOCTDY, «KoMOuHaTuBHas U3MEHYUBOCTDY, «Meiio3y,
«OmnopoTBopeHuey, «I eHeTnueckue 3a00eBaHUs YeIOBeKay, «BUIbI MyTaIuiiy.

O6opynoBaHue: XKMBbIE W TepOapHBIC SK3EMIUIIPHl KOMHATHBIX PACTECHHH,
pucyHk# (portorpadun) KUBOTHBIX C Pa3TUIHBIMU BUAMH H3MCHUUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MEHYMBOCTH. IloCTpoeHME BapHWallMOHHOTO psja H
BAPHALIMOHHOW KPUBOM».

IpakTuueckas padora «Myrtamuu y aApo3odunsl  (HA  TOTOBBIX
MHUKPOIIpEnapaTax).

Tema 14. I'eHeTnKka 4yeji0BeKa

Kapuotun denoBeka. MexayHapojHas IMporpaMmMa HCCIEIOBaHHUS T€HOMA
yemoBeka.  MeToapl  M3YyUYE€HHsT T€HETHMKM  YEJOBEKAa: TIEeHEaJOTrMYECKHM,
OJTM3HEIIOBLIN, LIUTOTCHETUYECKUM, MOMYJIAIMOHHO-CTATUCTUYECKHH,
MOJICKYJIIPHO-T€HETUYECKHIA. CoBpemeHHoe OmnpeIeIICHUE FeHOTHIIA:



MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUMUPOBAHHUE, B TOM YHCIJIE C MOMOIIBIO
[11[P-ananu3a. HacnenctBeHHbIe 3a007€BaHuUs YeI0oBeKa. | €HHbIE 1 XPOMOCOMHBIE
00Je3HM 4YeloBeKa. boJle3HM ¢ HAcHeICTBEHHOM MpeapacioyioKEeHHOCTHIO.
3HaYeHHE MEIUIMHCKONW T'€HETUKHU B MPENOTBPALICHUH U JICUEHUU T€HETUUYECKUX
3a0oneBaHuil yenoBeka. MeauKo-reHeTnyeckoe KOHCyJabTupoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHSATHE «T€HETUYECKOro rpy3a». ITUYECKUE aCIEKThl UCCIEIOBAHUN B
o0JlacT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
br3UYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpY’KaroIie cpenpl. ['eHeTnueckas
PEAPACIIONOKEHHOCTh YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpanumn

Tabmunpl 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHUs] T€HETUKU
yesioBeKay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnuyeckas padora «CocTaBlIEHHE U aHAIU3 POJLOCIOBHON».

Tema 15. Cenekuust OpraHu3MoB

JloMecTukaluss W CeNeKuus. 3apoXKJICHUE CEJIEKIUM W JOMECTUKAIUU.
Yuyenne H. U. BaBunoBa o IleHTpax mNpPOUCXOXIECHUSI U MHOT000pa3us
KYJbTYPHBIX pacTeHuW. Poib CeNeKluu B CO3JaHUU COPTOB PACTEHUN W TOPOJ
KUBOTHBIX. CopT, moOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacneAcTBeHHOM u3MeHunBoctd H. WM. BaswioBa, ero 3HaueHue st
CEJICKIIMOHHON PabOoTHI.

Metoasl ceneKIMOHHOW paboThl. VCKyCcCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaIbHBIN. Ortanbl ~ KOMOWHAIIMOHHOW  CEJIEKIHUH. HcnbiTanue
POU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TOMOIIBIO OIEHKH
¢dbeHnoTHa MOTOMCTBA U OTOOP MO TeHOTUITY ¢ nomoInbio ananuza J{HK.

HckyccTBeHHBIM ~ MyTareHe3 KaKk  METOJl  CCJICKIIMOHHOW  paOoTHI.
PaguanmoHHbIN 1 XUMHUYECKU MYTAareHe3 Kak UICTOYHHK MYyTallud y KYJbTYPHBIX
¢opm opranusmoB. lcmonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekoMmOuHaHTHBIX JJHK 1151 mosmydeHust ncxoaHOro MaTepuaia sl CEICKIIUH.

[Tonyuenue MTOJIUILIONUIOB. BryTtpuBunosas rUOpUIU3ALIHSL.
brnuskopoacTBeHHOE — CKpelnmuMBaHWe, ~WiIM  WHOpumuHr.  HepoacTBeHHOe
CKpelllMBaHue, Wik ayropuauHr. l'erepo3uc u ero npuyuHbl. Mcnonb3zoBaHue
rereposuca B ceneknuu. Otnanéunas rudpuamsanus. [Ipeogonenue Oecrutomus
MEKBHUIOBBIX THOPUIOB. JJOCTUKEHUS CEIEKIINU PACTEHUN U KUBOTHBIX. «3enéHas
DeBONIOYULY.

CoxpaHeHue U U3y4YeHHE T'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX poAauYedl g CO3[aHUsl  HOBBIX COPTOB UM TUOpPUAOB
CEIIbCKOXO3AMCTBEHHBIX  KYJbTYp. JM3yuenue, coxpanenue u ynpaejieHue
2EHEeMUYECKUMU Pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBONHBIX
8 Yesax YIyYueHus Cyuecmsayiomux U cO30anusl HO8blX NOPOO, JTUHUL U KPOCCO8, 8
MOM Hucie ¢ HNPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHU,
nepeodosvix uoeti U nepcneKmueHbX MmexHoI02UlL.

JdemoHcTpanumn



Iloptpers: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuiibel v cxembl: «LIeHTpBI TPOUCXOKIECHUS U MHOT000pa3usi KyJIbTyPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYUBOCTHY,
«MeTtonpl cenekiuny, «Otnanéunas rubpuauzanusy, «MyTareHesy.

JlabopaTopHas padora «/3ydeHue cCOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ]
JOMAIIIHUX KUBOTHBIX).

JlaboparopHasi padora «3ydyeHre METOJIOB CEJEKIIUN PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHHI.

IKekypeusi «OCHOBHBIE METOABI W JIOCTHUKEHHS CEJICKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  Y4acCTOK, B TEIJIMYHOE XO35UCTBO, B J1Aa0OpaTOPHUIO
arpOyHUBEPCUTETA WK HAYYHOTO LICHTPA)».

Tema 16. BuoTexH0JI0THS U CHHTETHYECKAsSI OMOJIOTUS

OOBEeKTHI, HCHOJIb3yeMble B OHWOTEXHOJIOTHH, — KIETOYHBIC U TKAHEBBIC
KYJbTYpHI, MHKPOOPTaHU3MBI, 170.4 XapaKTePUCTHUKA. TpaguuuonHas
OMOTEeXHOJOTHS:  XJICOONECUeHHE, TIOJyYeHHE KHUCIOMOJIOUHBIX  IPOJYKTOB,
BUHOJEIME. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHUECKUX
TexHoyiorui. [Ipon3BoicTBO Oenika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB II€JICHAINIPABICHHOIO U3MEHCHUS U
KOHCTPYUPOBAHUSI TEHOMOB C ILIE€JIbIO MOJIYYEHUSI OPTAaHU3MOB U X KOMIIOHEHTOB,
coJiep KallluX He BCTPEUaIoIecs B MpUpoJie OMOCUHTETUYECKHE Ty TH.

Knerounas unxeHepusa. MeToabl KyJbTypbl KIETOK M TKAHEW PACTEHUN H
KUBOTHBIX. Kpuobanku. ComaTtuueckass TruOpUIM3AIMS U COMATUYECKUM
smOpuoreHe3. lcmnonap3oBaHWE TAaIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKIOHAbHBIX anmumen. Mcnonv3o6anue MOHOKIOHANbHIX U NOJIUKIOHAILHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PeKoHCTpyKuus
AUIEKIETOK U KIOHUPOBAHUE KMUBOTHBIX. METO TpaHCIUIAHTALUUU SJI€p KIIETOK.
Texnonozuu 0300p0o8aeHs, KYTbIMUBUPOBAHUSL U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYIbIYD.

XpoMOCOMHass W TEHHass WHXXeHepus. VICKyCCTBEHHBI CHHTE3 I€HAa W
koHcTpyupoBaHue pekomOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTvKeHUsT UM MEPCHEKTUBBl  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJOTUYECKHUE U ITUIECKUE TTPOOIEMbI TEHHOW WHKEHEPHUH.

MenunuHckue 6morexnonoruu. [locrrenomuas nudpoBas meauiuaa. [TIP-
JTMAarHOCTHKAa. MeTaOO0JOMHBIA aHadn3, TEHOLECHTPUYECKUN aHalu3 IpoTeoMa
YEJOBEKa I OLEHKH COCTOSIHHS €ro 310poBbs. VCmoJib30BaHHWE CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-OuoumkeHepuss nis  pa3pabOTKU
(dbyHIaMEHTaTbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHMA, CO3JTaHHS KOMILIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTHUH TPEXMEPHOTO OmompuHTHMHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 O0ECledyeHus] KOMOWHHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, yctaHOBieHUE MOJEKYISPHBIX MEXaHHU3MOB



¢ynakimonupoBanusi PHK-coaepskamux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OIACHEIC
3a00J1€BaHUS YEJIOBEKA U KUBOTHBIX.
JdemoHncTpanuun
Tabmuter u cxemsl: «Mcmonp30BaHUE MHUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOU3BOICTBEY, «KieTouHas nHxeHepus», «I eHHass HHKESHEPHUS.
JlabopaTopHas pabora «3yueHrne 00bEKTOB OMOTEXHOIOTHUN.
IIpakTuyeckas padora «lloaydeHre MOTOYHOKUCITBIX TIPOTYKTOBY.
IOKcKypeusi «bHOTEXHONOTHST — BaKHEWIAs MPOW3BOAUTEIIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue m pa3sBUTHE JBOJIONUOHHBIX NpeICTABJICHUN B
0MoJIOTUH

OpomonmonHas Teopus Y. JlapBuHa. IIpenanocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas nesarebHocTh Y. JlapBuHa.

JIBrKyIIIME CUITBI 3BOJIIOIIMY BUI0B 1o Y. J[apBuHY (BhICOKasi HHTCHCUBHOCTD
Pa3MHOXXEHHS  OpPraHM3MOB, HACIEJICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTnyeckoir Tteopun dBomonuu (CTD). HeltpanbHas
Teopuss HBoimronuu. CoBpeMeHHass JBOJIOLMOHHAsA  Ouosorus. 3HA4YEeHHE
HBOJIIOIIMOHHON TEOPUHU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCcTpamuun

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Kroswe, Y. lapBun, C. C. UerBepukos, 1. U. [lImansrayzen, Ix. Xonngeitn, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (mo K. Jluanaero)y,
«JlectHuma xuBbIX cymectB (o Jlamapky)», «MexaHusm (HOpMUPOBAHUS
npUCIIOCOOJIEHU y pacTeHH u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapripyra myremectsus Y. apsuna», «Haxonku Y. JlapBuna», «®@opmbl O60pHOBI
3a cymectBoBaHuey», «lloponbr romybeit», «MHuorooOpaszue KyIbTypHBIX (hopm
KarycThl», «[lopoasl JoOMaIHUX KUBOTHBIX», «CxemMa 00pa30BaHMs HOBBIX BHIOB
(mo Y. J[apBuny)», «CxemMa COOTHOLICHUS JBWXYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUU SBOTIOLIUI.

Tema 2. MUKPO3BOJIIOIHA U €€ Pe3yJIbTATHI

[Monynsiuus Kak sneMeHTapHas eAuHula 3BOOIUUA. COBpEMEHHBIE METOBI
OIICHKH TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisinuid. 3MeHenwe
reHopoHIa TOMYISIIUU KaK dSJEMEHTapHOE SBOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro papHoBecus Jxx. Xapau, B. BaiinGepra.

DOneMeHTapHble (PaKTOpbl (IBMXKYILIME CHIIBI) 3BOJIIOUMUA. MyTallMOHHBIHI
nporecc. KomOunHatuBHas u3MeH4YuBOCTh. [lpeiid reHoB — ciyvaliHble
HEHANpABJIICHHbIE HM3MEHEHHUS 4YacToT ajulesiell B momyisiuusax. OQdexT
ocHOBarens. JIgpgexm oOymuvinounozo eopaviuka. CHudCEHUe 2eHemuyecKo2o
paszHoobpasus: npuuunvl u cieocmeus. Ilposenenue sghghexma Opeiiha eenos 6



oonbuwiux  u  manvlx — nonyaayusx.  Murpauuu.  M3onsuus  momyJisinMid:
reorpaduueckas (MpOCTpaHCTBEHHAs ), OMoJIorHuecKas (penpo yKTUBHAS).

EctecTBeHHBI1 0TOOp — HampaBiAlmUN  (Qakrtop sBomonuu. DopMel
€CTECTBEHHOT0  OTOOpa:  ABWXKYIIMWA, CTAaOWIM3UPYIOLIUN,  pa3pblBAIOIIHMA
(nm3pynTuBHbIf). [lomoBoil 0TOOp. BO3HUKHOBEHHE W 3BONIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocOONIEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HukHOBEeHHE ~ mpucnocoOneHuit y  opraHusMoB.  ApoMopdo3bl U
uanoananrauuu. Ilpumepsl npucnocoOiaeHui y OopraHu3MoB: MOP(OJIOTHYECKUE,
¢usnonoruyeckue,  OMOXUMHUYECKHE,  MoBeneHuYeckne.  OTHOCUTENBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3yibTar
MUKpo3BoJitonnu. M3onsiuusa — kiodeBod ¢akrtop BupooOpazoBanus. [lytu u
CrocoObl BUJI000pa30BaHUS: aJUIONIaTPUUECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJIUTUTOMAU3AIUS,
rubpuan3anus). JJmuTeasHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponbp  »BONMIOIIMOHHONW  OWOJOTMKM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus: 6rnopazHooOpasusi. MUKPOIBOJIIONHUS U KOABOJIIOIHUS MAPa3UTOB U UX
x03sieB. Mexanu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEl.

JdeMoHCcTpanuu

IToptpetsr: C. C. UerBepukos, J. Malip.

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYHBOCTHY, «llomynainmronHas
CTpYKTypa Bula», «CxeMa mposBiieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyiue
CWJIBI HBOJIIOIIUNY, «DKOJIIOTHYECKass M30JSAIUS MOMYJSAINA CEeBAaHCKON (openny,
«eorpadmyeckas M3ONSAIMUS  JTUCTBEHHUIIBI CHOUPCKOM UM JTUCTBEHHUIIBI
naypckoity, «IlonynsiuuOHHbBIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «Cxema
JEUCTBHS €CTECTBEHHOro ot1bOopa», «®Dopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MHpycTpuaiibHbldi Mellanu3My, «KuBble nckonaempie», «IIokpoBUTEILCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrtanuny», «llpucrnoco0ieHHOCTh OpraHu3MoB U €&
OTHOCHUTENBHOCTBY, «Kputepuu Buna», «Bunbl-nBorinnkn», «CTpykTypa BHAa B
npupojsie», «Crnocodsl BUAoOOpa3zoBaHus», «l'eorpaduueckoe BUAOOOpPa30BAHUE
TPEX BHUJIOB JIAHABIIEH», «DKOJIOTUYECKOE BHUJI000pAa30BAHUE BHUIOB CHHUID,
«lTonummonasl pactenuit», «KanycTHO-peieuHbIi THOPUTY.

Oo6opynoBanue: repbapun pacTEHUH, KOJUICKIIUN HACEKOMBIX, Yydesa NMTUIl U
3Bepeil C MpuUMepamMu pa3IWYHBIX MPUCIOCOOJIEHUHN, Yydena MTUIl U 3BEpe
pa3HBIX BHJIOB, TepOapum pacTeHWl ONWM3KUX BHIOB, OOpPa30BaBIINXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BblsiBieHME H3MEHUYMBOCTH Yy 0CO0€il OJHOro
BUJIAY.



JlabopaTtopuas  paGora  «lIpucrocobGiieHuss  OpraHu3MOB U  UX
OTHOCHUTENbHAS LIEJI€CO00Pa3ZHOCTDY.

JlabopaTtopnas paGora «CpaBHeHHE BHJIOB MO MOP(POJIOrHYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3Boaouus U €€ pe3yJbTaThl

Meronpl M3y4yeHMsT ~MaKpOdBOJOLMHU. [lameoHTONOrMYECKHE  METOMBI
u3yueHust odBosmonuu. llepexogubie  ¢GopMbl M (QUIOTCHETHYECKUE  PSJIbI
OpraHU3MOB.

buoreorpadguyeckne Metonpl uzydeHus: 3Boioiuu. CpaBHeHHE (JIOpPHI U
dbayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obinactu 3emun. Bujsi-
SHJIEMUKU U PEITUKTBHI.

OMOpUOIOTUYECKUE U CPABHUTEIHLHO-MOPGHOIOTHYECKUE METOAbl M3YUCHUS
3BOMIOIMU. ['eHeTHYeCKHEe MEXaHWU3Mbl HBOJIOIMU OHTOI€HE3a M MOSIBICHUS
SBOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPTaHBbI.
Pynumentapuble  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHYECKHUE M  MaTEeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunpie TeHbl. COBPEMEHHBIC METOJbI TOCTPOSHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTallMM U SBOJIIOIMSI TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIONUU. [IpuHyun cmenvl yHKYULL.
HeoOpatumMocTs 3Botonud. ApanTuBHas paauaius. HepaBHOMEpPHOCTb TEMIIOB
ABOJIIOLIUH.

JdeMoHCcTpamuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkeb.

Tabnuuel 1 cxeMbl: «DUTOTeHETUYECKUIN PSIT JIOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Cteromnedans»y,  «Punmodute»y,  «CemeHHBIE
narnopoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «Jlpeiid KOHTHUHEHTOBY,
«PenukThly, «HaudanpHble cTaguu SMOPUOHAIBHOTO Pa3BUTHS TO3BOHOUYHBIX
KUBOTHBIX», «l’OMOJOTrMYHBIE W AaHAJOTHYHBIE OpraHb», «PyIuMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIC
HaIpaBJICHUS 3BOIIOLUNY, «O0II1e 3aKOHOMEPHOCTH 3BOJIIOLIUN.

O6opynoBaHue: KOJUIGKIINH, TepOapuu, MYISDKA HCKOMAeMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBbIX.

Tema 4. Ilpouncxoxaenne u pa3BuTHe )KU3HU Ha 3em.ie

HayuyHnble rumore3pl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHe3 u
naHcrnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalUOHU3M).
['unore3a MoCTOAHHOIO CaMO3apOKACHUS KU3HU U €€ OITPOBEPIKEHUE OornbITaMu O.
Penu, JI. Cnannannanmu, JI. [lactepa. [IporicxoxaeHue sXu3HU U aCTPOOMOIIOTHA.

OcHOBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIU Y. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHMOTCHHBIA CHHTE3
OpraHM4eckux BemecTB nu3 Heopranmdeckux. Ombir C. Mumnepa u I'. IOpwn.
OO6pazoBanne mnoauMepoB u3 MoHoOMepoB. KoanepBarHas rumoreza A. W.



Onapuna, runore3a nepBuuHoro OymnboHa J[x. XonaeiHa, reHeTnyeckas TMIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) um rumoresa «vupa PHK» VY. TI'mnbepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emmm u Meronpl €€ wu3ydyeHus. lckomaemble OpraHUYeCKHe
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIOTHAA
rE€OXpPOHOJIOTHS. ['€0OXpOHOIOrHY€eCcKas IKala: 30Hbl, 3pbl, IEPUOBI, JITOXH.

Havanpnbie stambel opraHudeckon 3BoOJrOLMU. [losiBiIeHME ©  ABOIOLUA
NEPBBIX KIETOK. DBooNuUs MeTadonu3Ma. BO3HHMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emiie COOOLIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[IpoucxoxieHrne 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHIE
BUpycoB. [IpoucxokieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bI
pacreHui. Bpixon pacreHunt Ha cymy. IlosBieHue CHOpPOBBIX pacTEeHUU W
3aBoeBaHue UMK cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue UIBETKOBBIX
pacTeHHu.

OcHOBHBIE 3Talbl 3BOJIONMHA >KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBeie XOpa0BbIE KMBOTHBIC. JKU3Hb B BOJIE. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenue ampuobuit u pentwinid. [IpoucXoXIeHHE MIICKOTMUTAIOMNX U
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHHEe OECMO3BOHOYHBIMU U
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHOo30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIornueckux mpoueccoB. llosiBaeHMe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHSI — SKOJOTMYECKHUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJICTBUSI MACCOBBIX BbIMHUpaHUW. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopazHooOpas3us Ha 3emiie.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHruner kinaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuun

IMoptpersi: @. Penu, JI. Cnanmnanuanw, JI. Ilactep, . . Meunukos, A. .
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmumer 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO caMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  HBONIONUNY»,  «['eoXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHMyeckoi 3Bostonun», «CxemMa oOpa3oBaHUsl 3YKapUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYycCay,
«Apomopdo3sl  pactenuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKIeTouHbIe BOJOpOCHNY», «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHbIE
pactenuss», «Opra"bl LBETKOBBIX pacTeHuil», «Cxema pa3BUTHS KUBOTHOIO



Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIeuHOMOTOCTHBIEY,
«IInockue YEpPBUY, «HUEeHUCTOHOTHUEY, «PpI0OBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuTHe KHU3HU B
apXxeuckou spey, «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON dpen, «Pa3zBuTHE KU3HU B
[TAJIE030MCKON 3pe», «Pa3BuTre )XU3HU B ME3030MCKOU 3pe», «Pa3BuTne XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO0 MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIEC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
WUTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUIEKIIUA OKAMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass  padora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydeHuto abMOreHHOr0 CHHTE3a OPraHUYECKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopuass padora «/3yueHrWe M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne O0COOCHHOCTEH CTPOCHHUS PACTCHUM
Pa3HBIX OTZIEIIOBY.

IIpakTnyeckas padora «/3ydeHre ocCOOCHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O IMPOUCXOKICHUM 4YelIoBeKa. Pennurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

CX0ACTBO YeNnoBeKa C KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. PazBuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxyiume cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHorieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWe dYenmoBeKOOOpa3HbIe O00E3bsIHBI
(IPOKOHCYIIBI) ¥ paHHUE TOHTHIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMelnbli, nmepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK NMPSIMOXOISIIMNA U NEPBBIA BBIXOJ JIKOJEH
3a mpemensl  Adpukn. YenmoBek reWmensOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YelloBeK HeaHAePTalbCKUN
KakK BHUJ JIOJEH XOJIOJHOTO KjiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKMW YEJIOBEK, OCBOEHHWE KOHTHHEHTOB 3a mpenenamu AdQpukwu.
[TameoreneTnka u najJseOreHOMHMKA.

DBOJIIOIUSL COBPEMEHHOI0 uenoBeka. EcTecTBeHHBI OTOOpP B MOMYJISLUAX
yesnoBeka. MyTalMoHHbIM mpoluiecc W nojJuMopdusM. [lomynsiinoHHbIE BOJIHBI,



npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajO-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  uyenmoBeueckux  pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocOONEHHOCTh YeNOBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenpbl.
Bnusinue reorpaduueckoit cpenbl U Apedidpa TeHOB Ha MOPQOJIOTHIO H
(pM3HOIOTHIO YEIOBEKa.

MexaucuMIUIMHapHble  MeTOJbl B (usuueckoil  (OMOJIOTHYECKON )
AHTPOIIOJIOTHHM.  OBOJIOLUMOHHAS ~ aHTPOINOJOTHS U MaJEOAHTPOIOJIOTHUS
YEJIOBECUECKUX MOMYyJISUUi. brocolnuaibHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanne KO3BOITIOUKUH OMOJIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPONOJIOTUNY, «[ 0JTOBHOW MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YelloBeKa W CKENeT IIHUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbD», «J{BUKYIIME CUIIBI AaHTPOIIOTE€HE3a», « IBOJIIOLMOHHOE
IpEBO  YeJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npsAMOXOIAIIni», «JleHncoBckuii yenoek» «Heannepranbub», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarbl HBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, MpeaMeTOB MaTepuaibHOU
KyJIbTYphl MPEIKOB YeNOBeKa, penpoaykiuu (doTorpaguu) KapTUH C
MU(DOIOTUYECKUMU U OUOJEHCKMMU CIOKETaMHU MPOUCXOXKJIEHUS YeJIOBEKa,
¢doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIoBeKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KUCTH YeJIOBEKa M KHCTH
MIMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YEIOBEKA.

JlabopaTopHass pabora «lI3yueHue o0cOOCHHOCTEH CTPOCHHSI CKeleTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «3yuyeHne SKOJOTHUECKUX aJalTalluii YeTOBEKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. ['ymGompara, K. @. Pynne,
H. A. CesepruoBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B SKOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT
OKpYKaIoIIeH Cpe/ibl: JOKAJIbHBIN, pErHOHAIBHBINA U TJI00aTbHBIN.

3HaueHUEe HKOJOTMYECKMX 3HAHUW I 4YeJoBeKa. KOJOTHYEeCKOe
MHUPOBO33PEHHUE KaK OCHOBA CBS3€M YEIOBEYECTBA C Mpupoaor. @opmMupoBaHHE
AKOJIOTMYECKOMN KyIbTYpbl U SKOJOTMUECKON I'PaMOTHOCTH HACEJIECHUSI.

JdemoHcTpanumn



[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxemsl: «Pa3znensl skojgorum», «MeTtonbl 3komorum», «Cxema
MOHUTOPUHIA OKPYKaIOLIEH CpeIbI».

JlaGoparopHas padora «3yuenne METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN».

Tema 7. Opranusmsl U cpea 00UTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTtBud. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororenusie. O01ue
3aKOHOMEPHOCTH AEHCTBUSl 3Kojornyeckux Qakropos. IlpaBuino munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKosnoruueckuii ¢akrop. JleiicTBue
Pa3HbIX YYAaCTKOB COJHEYHOT'O CIIEKTPAa Ha OPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI
pacTeHUil M JKUBOTHBIX MO OTHOLIEHHIO K cBeTy. CuUTHallbHas poOJib CBETA.
doTonepuoanu3M.

Temneparypa kak skosiorumueckuii ¢akrtop. JleiicTBUe Temmneparypsl Ha
opranu3Msbl. [loWKkuIOTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorumdeckuit ¢akrtop. IlpucrnocoOnenuss pacteHui K
noJiiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6eHust >KkMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
ryOMHHasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  DU3uMKO-XUMUYECKUe
0COOEHHOCTH cpell OOuTaHus opraHu3moB. [IpucnocoOieHuss OpraHuU3MOB K
KU3HU B Pa3HbIX Cpelax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE pUTMBL. CyTOYHBIE U
rogu4yHbie pUTMbL. [IpHCTOcOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHHUAM
YCJIOBUH KU3HU.

Kuznennoie Qopmbl opranmsmoB. Ilonstue o JKku3HeHHOU (opme.
XKuznenusie GopMbI pacTCHUI: 1€pEBbs, KyCTAPHUKHU, KyCTAPHUYKHU, MHOTOJIETHHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHBIE (OPMBI KHUBOTHBIX: THAPOOUOHTHI,
reoOMOHTHI, a3pOoOMOHTEI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buornueckue (bakTopBhI. Buaer OMOTHYECKUX B3aMMOJICICTBUI:
KOHKYpPEHLUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomeparus,
MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBO). HeTpoduueckue
B3auMojelicTBusl  (Tommueckue,  Qopudeckue, (Gadbpuueckue).  3HaAUCHUE
OMOTHYECKUX B3aMMOACHCTBHM Il CYIIECTBOBAHMS OPraHU3MOB B cCpefe
obutanus. [IpHHIMI KOHKYPEHTHOTO UCKITIOUYEHUS.

JdemoHncTpanumn

Tabnauupr U cxembl: «Okojgorudeckue (akropb», «CBETOBOM CHEKTpPY,
«DKOJIOTMYECKUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKpoBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY, «DU3MOJOTHYECKHE aJanTaluu



KUBOTHBIX», «Cpeapl oOOUTaHUS OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacteHui», <« KusHeHHole (HOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «llenu
nutanusy, «XumHauuectBoy, «llapasutusm», «Koukypenmus», «CumMOuos3y,
«KoMmeHcanuzm».

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PAa3jMYHbIX JKOJIOTMYECKUX (PaKTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIIOOMBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUs, repOoapuul U KOJUICKIIMU TEIUIOTIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, uydesia MTHUI] U 3BEpeil, repOapuu
pacTeHui, OTHOCSAIUXCS K Turpodutam, kcepoduram, mMe3ohuTamM, KOMHATHBIE
pacTeHus JaHHBIX TPYIII, KOJUJICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeiaax,
repbapur U KOJUICKIIMM PACTCHHH H JKUBOTHBIX, OOJAJAIOIMINX dYepTaMu
MPUCTIOCOOJIGHHOCTH K CE30HHBIM M3MEHEHHSIM YCJIOBUU JKM3HU, repOapuu u
KOJUICKIIUM PACTCHUN W XWBOTHBIX PA3JTUYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUH
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlabopaTopHass padora «BbIsSBIEHHE TMPHUCIIOCOOJIICHH OpPraHu3MOB K
BIIMSTHUIO CBETAY.

JlabopaTtopHass padora «BbIsSBIEHHE TMPUCIIOCOOJICHHN OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPBI.

JlabopaTopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ixos10rust BUJA0B U NOMYJISIIIH A

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [onynsmus KaK
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTU Cpelibl, PU3NUECKUX OAPbEPOB U
0COOCHHOCTEH OMOJIOTHH BHIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyyanuii. OCHOBHbIE MOKAa3aTeNW MOMYJALMH: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasT W TIOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSI.

DKoJyioruyeckasi CTpykrypa nonyisinuu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUU U €€ peryisuus. buoTuyeckuil MOTEHUHANT MOMYJISIIUU.
MopenupoBanue JUHAMHUKYU MOnyasuud. KpuBbie pocta YMCICHHOCTH MOMYJISIUH.
KpuBbie BbDKMBaHUS. Perymisnus YWCICHHOCTH NOMYJSIUNA: poiib (HaKTOPOB,
3aBUCAILNX U HE 3aBUCSIINX OT IIOTHOCTH. DKOJOTUUECKUE CTPATETUU BUIOB (T- U
K-ctparerun).

[Torsitue 00 sKojoOTrMYEecKOW HuIIe BHma. MecrtooOutanue. MHoromepHas
Mojzenb skosorndeckon Humm Jk.M. XatumHcona. Pa3mepsl 3konornueckoun
Huiu. [loTeHnnanbHas U peannu3oBaHHAs HUILIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJIOTHUYECKUE SKBUBAJIICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUrpAIUi >KUBOTHBIX. buojornueckue
MHBA3UU YYKEPOHBIX BUIOB.

JdemoHcTpanumn



IToptper: [Ix. 1. XaTynHCOH.

Tabmuibl M cXeMbl: «ODKOJOTHYECKHE XapaKTePUCTUKU TOMYJISLIUNY,
«IIpocTpancTBeHHass  CTpyKTypa  mnomyisiiuu», «Bo3pacTHble  mupamMuisl
nonyisiiuu», «CKOPOCTh  3aCeeHUs MOBEPXHOCTH  3eMJIM  Pa3IUYHBIMU
opranuzMamMmn», «Mogenb s3kosorndueckor HumM Jx. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIIMH KUBOTHBIX.

JlabopaTtopnass  paGora  «llpucmocoOneHuss ceMssH  pacTeHMM K
PaCCEJNICHUION.

Tema 9. Jkos0rusi CO001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy
OopraHu3MaMu B OHOIEHO3E.

OkocucteMa kak OTKpeITas cucteMa (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLEHTHl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue unenu u cetu. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B AKOCHCcTeMaX. KpyroBOpoT BEIIECTB U MOTOK YHEPTHU
B DKOCHUCTEME.

OcHOBHBIE  TMOKa3aTeau  JAKOCUCTEMBbl. buomacca u  mpoOAyKIHMS.
DKOJIOTUYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotiku. Diykmyayuu.
HampaBnenHsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuunbie u
BTOPUYHBIE CYKLIECCHUM M WX MPUYUHBL. AHTPONOTE€HHBIE BO3JCUCTBUS Ha
cykueccuu. Knumakcunoe cooOuiectBo. buopaznoobpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKocuUcmeMbl 03€p U peK. IKocucmemvl Mopeu U
0Keano8. Ixocucmemvl MyHOp, J1ecos8, cmenet, nyCmvlHb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. ATpo3KOCHCTEMA. ATpoIEeH03. Paznuuus
MEXTy aHTPOIOT€HHBIMU U IPUPOAHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opojackas
dnopa u dayna. CunaHTpomnuzamus Topojckod (aynel. buonorumueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3aKkoHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B
sKocuctemMax. Poib kackadHoeo 3ghghekma u 6u008-30upuxamopos (Kinouesvix
6U008) 6 QyHKYUOHUpoBanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU SKOCUCTEMAMU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJISILIUN U YKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3AEHCTBHIA.

Mexanusmuol 8030eticmeus 3aepA3HEHUU  pPA3HbIX Munos Ha
CYOOP2aAHUBMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ HKON02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€lCMEBUsL.
MeTtoa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIIOT€HHBIX SKOCUCTEM.

JdemoncTpanumn
[Toptpert: A. JIxx. Tencan.
Tabmuupt u  cxembl:  «CTpykTypa  OuoleHo3a»,  «IKocHcTeMa

IIAPOKOJIMCTBEHHOIO Jiecay, «IDKOCUCTeMa XBOMHOTO Jieca», «DyHKIMOHAIbHbBIC



TPYNIBl OPTAaHU3MOB B JKOcHUCTEeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEY,
«llemmn mutanus (MacTOWIHAS, JETPUTHAS)», « IKOJIOTHUECKAS MHUPAMHUJIA THCEID»,
«IKoNoruvecKas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«O0pazoBanue Oonota», «llepBuunas cykieccus», «BoccTaHoBIeHHE Jieca MOCIe
noxapa», «9KOoCHCcTeMa 03epa», «ArpoueHos3», «KpyroBopoT BEIIECTB U MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKocucTem».

O6opynoBaHue: repOapun pacTeHHM, KOJUIEKIIMK HACEKOMBIX, Yydesia MTHI U
3Bepeid, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBapHYM KaK MO
9KOCHUCTEMBI.

IIpakTuueckas padora «3yuenue u onvcanue ypo0o3KOCUCTEMBIY.

JlabopaTtopHass pabGora «M3yueHue pazHOOOpa3uss MEIKUX TMOUYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IDKCKypcUsi B TUIMHMYHBIA OMOTEO1IeHO3 (B TyOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXO/IOJIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IKCKypCUsi B arpodKOCHUCTEMY (Ha MOJ€ WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obmiemnanerapHas o6ojouka 3eMJM, T/€ CYHIECTBYET WIH
CyllecTBOBaja KM3Hb. PazBuTHe npeacTaBieHuit o Ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ coctan. JKupoe
BeIeCcTBO Onochephl U ero PyHKITUH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ouocheprl. OcobenHocTr Onochepnl Kak
rio6abHOM 3K0cHcTeMbl. J[MHaMuueckoe paBHoBecue B Ouocepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUUYECKHE ITUKIIbI (YTiiepoJia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanbHOCTh Ouocdepsl. [lonste o Ouome. OCHOBHbIE OMOMBI CYIIU:
TYHJIpa, XBOWHBIE JIeCa, CMEIIaHHBIE W IIMPOKOJIIMCTBEHHBIC JIeca, CTEIH, CABaHHBI,
IyCTBIHU, TPOIIMYECKHE Jieca, BEICOKOTOPhs. Kiaumar, pacTUTEIbHBIN U KUBOTHBIH
MHpP OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NMOTEHIIMANIA U
o6uochepHbIX HYHKITHIA.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuter u cxembl: «['eochepsr 3emnn», «KpyroBopor azora B mpupoe»,
«KpyroBopoT yrimepoma B mpupojae», «KpyroBopor kucimopoga B MpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMombl cymmy, «KnnMarnueckue
nosica 3emnn», «TyHapay», «Talray, «Cmemanasii gecy, «IIMpoKoIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlycTbiHg», « TponmuyuecKuil gecy.

O6opynoBanue: repbapuu pacTeHUA Pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TPUYUHBL. Bo3zaeiicTBue demoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYIIHOM cpeanl. OxpaHa Bo3ayxa. 3arps3HEHHE



BOJHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenune mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue kaumara.

AHTpPONIOTEHHOE BO3JICWCTBUE HA PACTUTEIBHBIN MU )KMBOTHBIN MHup. OXpaHa
PacCTUTENIBHOIO M XUBOTHOrO Mupa. OCHOBHBIE NPUHIMUIBI OXpaHbl MPUPOJBI.
Kpacaeie xHuru. Oco0o oxpaHsembie mpupoganbie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOIO PA3BUTHS YEIOBEYECTBA W MPUPOJIBI.
PanvonanbHOE€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpazust 3emau. OOImME 3aKOHOMEPHOCTH TIJIO0ATBHBIX HSKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MOCIIEICTBUS.

Pa3BuTHe METOJOB MOHUTOPHMHIA Pa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccieoosanusi nepexooa K pecypcocbepezaioujell U
KOHKYDeHmocnocoonou snepeemuxe. buonocuuecrkoe pasnoodpasue u buopecypcoi.
Hayuonanouvie ungopmayuonusvie cucmemsi, obecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbI
aKopeaburumayuyu dKocucmem u cnocob6od 6Oopbbbl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemHbix 3KOCUCHEM.

JdemoncTpanumn

Tabmuupt  u  cxeMbl:  «3arpsizHeHHe  atMocepbl»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsisHeHue 1mouBbl», «llapHukoBbli  3ddekT», «Ocobdo
OXpaHseMble IPUPOAHBIE TEPPUTOPUNY, «MOJEIN yPaBIIEMOIO MUPAY.

O6opynoBanue: Qotorpadguu oxpaHsSEMbIX pacTeHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickon denepanuu, KpacHor KHUTH pervoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM cpefHero oOiiero o00pa3oBaHUS: JIMYHOCTHEHIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOrPaMMBbl MO OUOJIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejieHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHHS ITPOTPAMMBI 110 OMOJIOTHU JOCTUTAOTCS
B CIWMHCTBE Y4YEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEIOBEKY TpyJa U CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, npupone u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUSA YyueOHOro mpeameTra «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAIOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM TEHHOCTSIM POCCHUMCKOTO O0OIIecTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa W OMbITA JAEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIlpaBICHUM
BOCIIUTATENIbHOM JI€SITENbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA M TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATENbHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMMO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
ABJICHUSIM COBPEMEHHOM )KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICHCTBUS JIOJIEH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaKUTEIbHOIO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIbTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSATHUKAM MPUPOABL,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIbI, B KU3HU YeJIOBEKa U COBPEMEHHOT0 00IIIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 M 3anute OtedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUICKOI0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3[JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPUHATUA LIEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusiMHu Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAA, OOLIECTBEHHBIX OTHOIICHUI;

IIOHMMAaHNE 3MOIMOHAJIBHOTO BO3JEHUCTBUS )KUBOU MMPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, (POPMHUPOBAHUS KYJIBTYPbI 310POBbS H
3MOIMOHAJIBHOTO 0JIarONmOJIyYHs:

NOHMMAaHWEe W peanu3anus 370pOBOTO H Oe3omacHOro oOpasa KHU3HU
(3mopoBoe  mUTaHHUE, COOJIIOJACHUE THTHMEHUYECKUX MpPaBUI U HOPM,
cOaTaHCUPOBAHHBIN pPEXUM 3aHATUH U OTAbIXA, peryispHas QuzndecKas



aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXHUYECKOMY 3/I0POBbIO;

MOHMMAHWE I1EHHOCTU TMPaBUI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e301acHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOLIUX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HAHUE MOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (ymoTpeOiaeHus
AJIKOTOJIs1, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYIy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTH TEXHOJOIMYECKOW Y COLHUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO JICSITEIbHOCTb;

UHTEpEC K pas3nuHbIM cepam mpodeccuoHanbHON eATeIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud U Pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIC TUTAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
POTSHKCHUU BCEH JKU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTITUTAHMS

HKOJIOTHYECKH I€JeCO00pa3HOe OTHOIICHHE K NPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHSI JKOJOTHYECKOM KYyJIbTYpPhl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKHM WX BO3MOXHBIX MOCIEACTBUI IJIs
OKpY’KaroUlen Cpesl;

OCO3HaHHE TJI00aTBHOr0 XapakTepa 3KOJOTMYECKHX MpoOjeM U myTed ux
peuieHus;

CIIOCOOHOCTh HUCIIOJIB30BaTh MPUOOpPETaeMble MpPH HU3YYCHUH OHOJOTUU
3HAHMSIT W YMEHHUS TPU PEHICHHH TpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOIONIONIb30BAaHUEM  (COOJIIO/IGHHE  TPaBHJI  TOBEJIEHUA B MPHUPOJE,
HAIlpaBJICHHBIX HA COXPAaHEHUE DPABHOBECUS B DJKOCUCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATh HEOJIATONMPHUATHBIC JKOJOTHUUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIUYHUE Pa3BUTOrO SKOJOTHUYECKOTO MBIIUIEHUS, SKOJIOTUYECKOW KYJIbTYPHI,
omnbITa NeATEeNbHOCTU HKOJIOTHYECKOH HaIPaBICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKON JEATEIbHOCTH HKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKM M OOILIECTBEHHOUN MPAaKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOW KYyJIbTYpPhl Kak CpeICTBa
B3aMMOJICUCTBUS MEXKY JIFOJABMU U NMO3HAHUS MUDPA;



MOHUMaHUE crneuu@uKkd OHONOrMM Kak HayKd, OCO3HaHUs €€ poju B
(OpMHUpPOBaHUHU PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOIO
MpeACTaBlIeHUs 00 OKpYXKaloleM MHpPE KaK O €JUHCTBE NPUPOJbI, YEIOBEKa U
oOmiecTBa, B IMO3HAHUM HOPHUPOAHBIX 3aKOHOMEPHOCTEHM M pELIeHUH NpodieM
COXpaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTMU JJII COBPEMEHHOW LUBUIU3ALINM:
oOecrieyeHus: HOBOT'O YPOBHSI Pa3BUTUS MEAMIIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHNOCOOHBIX  pelaTh pPecypcHble  MpOoOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTel BBIXOJA U3 INIO0ANbHBIX 3KOJOTMUECKUX MPOOJIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAJIBHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUX 3HAHMM B LEJIAX
NOBBIIEHUSI O0IIEH KyJIbTYpbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJIBHON TIpaMOTHOCTU OOydYarommxcs, GopMHpPyeMOit
P U3y4YEHUU OMOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEr0 MHUpPA U MPOUCXOASIINX B HEM U3MEHEHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIIOYEHUSI Ha OCHOBE HAay4HbIX (DAKTOB H
MMEIOIINXCS JAHHBIX C 1IEJIbIO MTOJIYYE€HHUsI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJILHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIS
peleHus: npo6JieM B PeabHbIX JKU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOW J[EATEIbHOCTH, IOTOBHOCTH OCYILECTBISAThH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATEIbHOCTh HHIUBUAYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHP K  HENPEPHIBHOMY  OOpa30BaHHIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUHA MO OWOJIOTHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOro mpenmera «buomorus»
BKJIFOYAIOT: 3HA4YUMbIE I8  (POPMUPOBAHUS MHPOBO33PEHUS OOYJaAIONIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYUYHbIE MOHSITHS, OTPaKaroIIHe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBICHHUE, MPOIIECC,
CUCTeMa, HAy4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
uccleJoBaHue,  HAOMIOJEHUE,  HM3MEpPEHUEe, OSKCIEPUMEHT U  ApYrue);
YHUBEpCaJibHble ydeOHble JeiCcTBUA (IIO3HABaTENbHbIE, KOMMYHUKATHUBHEIE,

PEryJsITUBHBIE), o0ecrneuynBaroIIne dbopmupoBaHue G YHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIHMAJBHONW KOMIIETCHIIMM OOYYAIOMIMXCSA;, CIOCOOHOCTH
oOyyJaromuxcs HCIIOJIB30BATh OCBOCHHBIE MEXKIUCUUTUTMHAPHBIE,

MHPOBO33PEHUYECKHUE 3HAHUS W  yHUBEpCajJbHbIC Yy4deOHBbIC JCHCTBUSA B
MO3HABATEIILHOW M COIIMAJIBHOMW MPAKTHUKE.



B pesynbrare wu3yyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro O0OILIero
oOpa3zoBaHusg y oOyuatouierocs OynyT cGOpMHpPOBaHbI MO3HABaTEIbHBIC
YHHUBEpCaTbHbIC yueOHbIE AEHCTBUSA, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC yUCOHbIE
ACHCTBUSA, pETYIATHBHBIE YHUBEpCAlbHbIE Y4eOHBIC JCHCTBHUS, COBMECTHAs
JeSITeIbHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS TPOTPAMMBI CPETHETO OOIIero
00pa30oBaHus JOJKHBI OTPAXKATh:

Osgiiaenue YHHBepPCAJbHBIMHU y4eOHbIMU NMO3HABATEJILHBIMHU
AeCTBUAMM:

1) 6a3oBbI€e JJOrHYeCcKHeE JeHCTBHA:

CaMOCTOSITETFHO ~ (OPMYIHUPOBATh M aKTyaJlM3WpoOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJh30BaTh MPH OCBOCHUW 3HAHWW TPUEMBI JIOTHUYECKOTO MBIIIIICHHS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuuKaIu, 0000IIEHUs), PACKPBIBATh CMBICI
OHMOJIOTMUECKUX TOHITHIA (BBIICIATh UX XapaKTEepPHBIE NMPU3HAKH, YCTAaHABIHBATH
CBSI3H C JPYTUMU OHATHSIMH);

OTPENETATh UENH JACSITeIbHOCTH, 3alaBas TapaMeTpbl W KPUTEPHH WX
JTOCTH)KCHHUS, COOTHOCUTH PE3YyIbTaThl JICITEILHOCTH C IIOCTABICHHBIMH IIEIISIMU;

UCTIOJIh30BaTh OMOJIOTUYECKUE TIOHATHUS I OOBSCHEHUS (PAKTOB U SBICHHM
KUBOW TIPUPOJIBI;

CTPOUTH JIOTUYECKHE pPaCCyXACHUS (MHIYKTUBHBIE, NEAyKTHBHBIC, TIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B PaCCMaTpPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

OPUMEHSITh  CXEMHO-MOJIETIbHBIC cpeactBa Uil MPEACTaBJICHHS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHH B M3y4aeMbIX OMOIOTUYECKUX OOBEKTaX, a
TAaKK€  MPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBbI C y4€TOM aHajdu3a MMEIOUTUXCS
MaTepHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN AESITEIbHOCTH;

KOOPAMHUPOBATb U  BBIMNOJHATH paboOTy B  YCIOBUSX  pEalbHOIO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [P PEIICHUN KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCJIEeI0BaTEILCKHE TelCTBUS:

BJIJIETh HABbIKAMU y4e€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITENbHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOieM, CHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TIOUCKY METOJIOB PEHICHHSI MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pa3IMYHBIX METOAOB MMO3HAHUS;

UCTOJb30BaTh PA3JIMYHBbIE BHJIbBI JACSITEIBHOCTH 10 TMOJYYEHUIO HOBOTO
3HaHUS, €ro HWHTEepIpeTalry, MPeoO0pa3oBaHUI0O M TNPUMEHEHHIO B Y4EOHBIX
CUTYaIUsIX, B TOM YHCIIC IPU CO3AaHUH YI€OHBIX M COI[MAIbHBIX TPOEKTOB;



(opMHpOBaTh HAYYHBII TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEMH,
KIJTFOUEBBIMU TTOHATUSMHU U METO/IAMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOU
JESITETFHOCTH U JKU3HEHHBIX CUTYaIINAX;

BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIC CBSI3M W aKTyaJH3WpOBaTh 3ajady,
BBIIBUTaTh THUMOTE3y €€ peIIeHHs, HaXOAWTh apryMEHTBI AJsl JI0Ka3aTelbCTBA
CBOMX yTBEp)KIICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

OCYILIECTBJIATH IIeJIEHANIPABICHHBIA MMOUCK IEPEeHOCa CPEICTB U CIIOCOOOB
AecTBUA B MPO(EeCcCHOHATBHYIO CPEy;

yMETh TEPEHOCUTHh 3HAHUS B TIO3HABATENBHYIO M TMPAKTUYECKYIO 00JIacTH
KHU3HEICITSTLHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTei;

BBIJIBUTaTh HOBBIC HJICH, TpeJIaraTh OPUTHHAIBHBIC MOAXOMbI M PEIICHHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a49H, TOMYCKAIOINE aTbTEPHATUBHBIC PEIICHHS.

3) paboTa ¢ nuHpopMmaumeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX MH(pOpManuu (TeKcTe yaeOHOTo
nocoOusi, Hay4YHO-TIOMYJSPHOM JHUTepaTtype, OHMOJIOTHYECKUX CIOBapsIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3axX JaHHbIX, B MHTepHeTe), aHaNIM3UPOBAThH
UHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM IPECTABICHUS, KPUTHUYECKH OIEHUBATh
e€ JT0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMynHpoOBaTH 3aMpPOChl U MPUMEHITh Pa3IMYHBIE METOABI MPHU TOUCKE U
otbope Omosornueckoit mHGOpPMaIUU, HEOOXOIUMON ISl BBITIOJIHCHHS yUEeOHBIX
3ajay;

npuOOpeTaTh OMBIT HCIOIB30BAHUA HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOJIB30BAHUS PA3IUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTHUMalbHYIO  (OpMy  NpeACTaBICHUS
Oouonornyeckoil nHbopMauu (CXeMbl, TpadUK, TUATPAMMBbI, TAOIHIIbI, PUCYHKH
H JIpyroe);

UCTOJb30BaTh HAay4yHBIM S3bIK B KauyecTBE CpeAcTBa Ipu pabore ¢
Ouonornyeckoil wuH(OpMaIUel: TPUMEHSATh XUMHUYECKHe, (Hu3udyeckue W
MaTeMaTUYeCKue 3HaKW W CHUMBOJBI, (popmyibl, abOpeBHaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIO3HABAHUS M 3alUTHl  WHGOpMAINH,
MH(POPMAITMOHHOHN 06€30MaCHOCTH JIMYHOCTH.

OBy1aleHUe YHUBEPCATBLHBIMH KOMMYHUKATHBHBIMU JIeHCTBUSIMH :

1) oO1mienme:



OCYIIECTBIISITh KOMMYHHUKAIIMKM BO BCeX c(hepax *KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WU JUCKYCCHUHU MO CYIIECTBY OOCY>KJaeMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUSI OTHOCUTEIHHO BBHIMIOJIHEHUS TMpeajiaraeMoin
3a/1a4M, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH MO3UIUN APYTUX YUYACTHUKOB
auanora Win JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CpEACTBA OOIICHUS, MOHUMAaTh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CHTYAIlUi,
YMETh CMATYATh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJAJIETh Pa3IMUHBIMKU CIIOCOOAMU OOIIEHUS W B3aUMOJCUCTBUS, MOHUMATh
HaAMEPEHUsI IPYTUX JIIO/ICH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme GOpMyTHUpPOBATH CBOU BO3PAKEHUS,

pPa3BEPHYTO U JIOTUYHO U3JIaraTb CBOIO TOUYKY 3PEHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHAas JAeATeJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M WHJIWBHIYyIbHOU
paboTHI MPHU pelIeHn OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMCHEHHS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS TIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy M METOJIbI COBMECTHBIX JEUCTBHHA C yd4&TOM OOMIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJUICKTHURA,;

NPUHUMATh IEJIM  COBMECTHOW  JCATCIBHOCTH, OPraHHW30BBIBATH W
KOOPJIMHUPOBATh JCHCTBHUS 1O €€ JOCTHKEHWIO: COCTaBIATh IUTaH JACHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIATh PE3YJIbTaThI
COBMECTHOM paboTHI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TIPOSKTHI, OIICHHWBATh HJACH C TIO3MIIMM HOBHU3HBI,
OPUTHHAJILHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETHYECKOE TIOBEJCHHE B Pa3IMYHBIX
CUTYAITUSX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITh MHUITUATHBHBIM.

OBJjiajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JeHCTBUSIMU:

1) camoopranusanus:

UCITOJIB30BaTh OWOJIOTHYECKUE 3HAHUS I BBIABICHUS TIpoOJieM U HX
peleHns B )KU3HCHHBIX U YICOHBIX CUTYAIHSIX;

BBHIOMpATh HAa OCHOBE OWMOJIOTMYECKUX 3HAHHWK IIeJIEBbIE W CMBICIIOBBIC
YCTAHOBKH B CBOMX JICHCTBHSIX W MOCTYIIKaX IO OTHOIICHHUIO K YKUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO 1 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIIECTBIIATh IMO3HABATEIBHYIO JESITCIBHOCTD, BBISBIATH
mpoOIeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIHLHOM
NEATCIIbHOCTH 1 KU3HECHHBIX CUTYaITUsX;

CaMOCTOSITEILHO  COCTABJISITh TUIAH  PEIICHUS TPOOJEMBI ¢ y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMTOYTESHUH;

JaBaTh OIICHKY HOBBIM CHUTYaIlHsIM;

pacHIupsATh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHIA,



JIeNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTb
3a pelICHHUE,

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3PYIHULMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO NOBBILIATH CBOM 0OOpa30BaTENbHBIA U
KYyJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISM;

BJaJ€Th  HAaBbIKAMU  [O3HABATEJBHOM  peQIeKCMUM  KaKk  OCO3HAHMS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJbTaTOB U
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTYallud, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKM W CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JAPYIUX NpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE Ce0NA M IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPH aHAIU3E PE3YIbTATOB
NEATEIIHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYrOro 4eJoBeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIC pPE3yJdbTaThl OCBOCHUS COACP)KAHUSA yYeOHOTro IIpeaIMeTa
«buomorus» Ha yriIyOJIEHHOM YpOBHE OPHCHTHPOBAaHBI Ha OOCCICUYCHHE
npodpunbHOro  oO0yueHus  oOydawommxcs  Ouomornu. OHH — BKIIIOYAIOT:
cnenupuyecKue I OMOJIOTHH Hay4YHbIC 3HAHUS, YMCHHUS U CITOCOOBI JICHCTBHI 110
OCBOCHHIO, HHTEPIPETALIMK U TPEOOPa30BaHUIO0 3HAHWUM, BUIBI JACATCIBHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHHUIO B PAa3IMUHBIX y4eOHBIX, a TAKKE B
pEaNbHBIX KXU3HEHHBIX CUTyanusaX. [IpemMerHbie pe3ynbTaThl MPEACTaBICHBI 1O
rojilaM U3y4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs ydueOHOTO Tpenmera «buonorus» B 10
Klacce NOIKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUW O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHWU ECTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPOoOJeM  palMOHAIBHOTO
MPUPOIOIIONB30BaHUSA, O BKIIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTUH;

BJIQJICHHE CHCTEMOW OHWOJIOTMYECKMX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATAIONe OMOJIOTHYECKNE TEPMHUHBI W TOHATHA (KHW3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJAINS, CaMOBOCIPOW3BEIACHHUE,
HACJICJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BHUTHE), OWOJOTHYECKUE TEOPUH



(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMocomMHasi Teopus
HacnenctBeHHoct T. Moprana), yuenuss (H. WM. BaBumoBa — o 1eHTpax
MHOrooOpa3usi ¥ TPOUCXOXKJCHHS  KYJIbTYpHBIX  pacTeHUi),  3aKOHBI
(ennHOOOpa3usi OTOMKOB TEPBOrO TMOKOJICHHS, PACIICTUICHUSI, YUCTOTHI TaMerT,
HE3aBUCUMOro HaciemoBanuss [. MeHagens, TOMOJOTMYECKUX PSAOB B
HacleICTBCHHOU U3MCHUYUBOCTHU H. n. Basumosa), [IPUHLIUITBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHMUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHUE,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBECHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIECTOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOILECCOB KHU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHU3Max PacTEHUM, )KUBOTHBIX U YEJIOBEKa, OMOJIOTMYECKUX
nporeccoB: oOMeHa BellecTB (MeTadon3M), MpeBpalleHUs] YHEPruu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTO TUIMOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE?A,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpPHUOTeHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  WHIMBUAYAJIbHOTO  Pa3BUTHS  OpraHu3Ma  (OHTOTeHE3a),
B3aUMOJICHCTBHSI T€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aHMMOCBSA3M MEXIY OpPraHOMJaMH KIETKH M HX
(GYHKIUMSAMH, CTPOCHHUEM KIETOK pa3HbIX TKaHEH W MX (QYHKIUSAMHU, MEXKIY
OpraHamMM M CHUCTEMaMH OpPraHOB Yy pAcCTE€HM, >KMBOTHBIX M YEJIOBEKa U HX
(GYHKIUSAMHA, MEXAY CUCTEMaMU OpPraHOB U WX (DPYHKUHMSAMHU, MEXIY 3TaraMu
oOMeHa BEHIeCTB, ATaraMu KJIETOYHOTO IIMKJIA U KU3HEHHBIX IUKIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHsI, TEHOTHIIOM W (EHOTHUIIOM, (PEHOTHUIIOM U
dakTOpaMu cpenibl OOUTAHUS;

YMEHUE BBIABISTh OTJIWYUTEIbHBIE PU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE
pPacCTEHUM, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIIL;

yMEHHUE pellaTh OMOJOTHUECKUE 3a/1a4H, BBIABISITH IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]Y UCCIIETYEMBbIMH OMOJIOTUYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, JENIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH JA0OpAaTOPHBIE W TPAKTHYECKHE PaOOThI, COOIIOIAThH
mpaBwiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIBLHBIMU
cpenctBamu, GOpMYNIHpYS 1ETb HCCIEAOBAHUS, AHAJIM3UPOBATH MOJYYCHHBIC
pEe3yAbTaThI U JeNaTh BEIBOBI,

yMEHHE YYacTBOBaTh B Y4E€OHO-HCCIEIOBATEIBCKON paboTe MO OWOJIOTHH,
AKOJIOTUM U MEIMIIMHE, MPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U



myOJIMYHO  TPEACTaBISATH  MOJYYECHHBbIE  pe3yJdbTaThl HA  YUYCHHYECKUX
KOH(epeHUUsX;

YMEHHUE OIIEHHWBATh AITHUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obnacth  OMONOrMM M MEIHULUMHBI  (KJIOHHPOBaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHKE, HANPABIEHHOE M3MEHEHHWE I'€HOMa M CO3/laHhE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuoHalTbHON
NEATeIbHOCTH B 00JlacTU OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUU, BETEPUHAPUH,
CEJIBCKOr0 XO3SMCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJSTh MO3HABATEIHHBIM
WHTEpEC, HAIIPaBJICHHBIN HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOJOJKEHHE OMOJOrMYecKOro Oo0pa3oBaHUsT B  OpraHU3alUSIX CPEIHEro
npo(deccCHOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

[IpeameTrHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buonorus» B 11
Klacce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHWW O MECT€ U POJU OWOJOTHU B CHCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpPa, B IO3HAHWU 3aKOHOB TPHUPOJLI U PEIICHUH SKOJOTHYECKUX
npo0JieM dYeloBEYeCTBA, a TaKKe B PEIIEHHMH BOMPOCOB PallMOHAIBHOTO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K TPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BIAJETh CHCTEMOW OHOJOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
ONpeJIeIeHHs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIATaloNINX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHH
(aBomrounonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLNU), YUCHUS
(A. H. CesepiioBa — 0 myTsx ¥ HamnpapieHuUsX sBostouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinOGepra,
3apoabiiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTMYECKON MHUpaMUJbl SHEpPruM), rumore3bl (rumore3a «vupa PHK» V.
I'unbepra);

YyMEHUE  BIJIAJIETh  OCHOBHBIMHM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOIb3YEMBIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U 3KOCHCTEM
(omucanue, u3MepeHue, HaOJIOICHHUE, JKCIIEPUMEHT), CIIOCOOAMM BBISIBICHHS H
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B MPUPOJE;

YMEHUE BBIACIATh CYIIECTBEHHbIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
AKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, ABMKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJJIONaTPUYECKOTO u CUMITATPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JIBIDKYIIUX CHJI DBOJIFOIIMU HAa TEHO(OH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY MPOIECCAMHU HBOJIIOLUH,
JBIDKYIIUMU CUJIAMHU aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;



YMEHHE  BBIABIATh  OTJIMYUTEIbHBIC  TMPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHus, a0MOTUYECKUX M OMOTHYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPONIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUS, CTMHCTBA
YEJIOBEYECKUX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCJIOBHS COCYIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMH M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHWH ITOJYUYCHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTHYECKHUE pPaOOTHI, COOIIOAATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh HMX IKCICPUMEHTATIHHBIMU
cpenctBamMu, GOPMYIHPYS 1Edb HCCICAOBAHUSA, aHAIU3HPOBATH IOJTYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIoTHH,
HKOJIOTUM W MEJUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HayYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pe3yJabTaThl HAa  YUCHHYCCKUX
KOH(EepeHITUX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0axX MpPeaOoTBPAICHUS
r1o0aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayimier mpodeccHoHaTbHON
JESTEIBHOCTH B 00JACTH OMOJIOTHH, SKOJIOTUH, TPUPOAOIIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABAaTEIbHBIA HWHTEpEC, HAINPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKOro 00pa3oBaHUs B OpraHU3AIUSIX CPEIHET0 MPo(EeCCHOHAIBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:::me PAILCIOB M TEM Beero Konrpoasubie | IIpakTuueckue f)lép;g)cﬂ)ll::;lgbﬂme
padoTsbI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBbI€ CUCTEMBI M X U3YyYECHHUE 2
3 buonorus kineTkn 2 0.5
4 XHUMHYECKasi OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BelllecTB U MpeBpallleHne YHEPTHU B 9 1
KIJIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 0.5
peanu3anus e€ B KIETKe
8 JKU3HEHHBIN ITUKIT KIETKH 6 1
9 Crpoenue u GyHKIUHA OPraHU3MOB 17 1.5
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTnka — HayKa O HACIEACTBEHHOCTH U ’ 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYHBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MoB 4 1
16 buotexHoOrMsA M CHHTETHYECKAsT OUOJIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 13




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmie | TpaxTieckie (uudgposbie)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MIPEeACTaBICHUHN B OMOJIOTHH
2 MukposBontonus U €€ pe3yJabTaThbl 14 2
3 Makpo3BOIIOLMS U €€ PE3YIIHTATHI 6
4 [TpoucxoxaeHue 1 pa3BUTHE KU3HUA Ha 15 15
3emie
5 [IpoucxoxaeHne yeaoBeKa — aHTPONIOT€HES 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHHSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollen cpeion
7 Opranusmsl U cpeia 0OUTaHUs 9 1.5
8 DKOJIOTHS BUJIOB U MOIYIISIIAN 9 0.5
9 DKoJoTusl COOOIIECTB. DKOJIOTHYECKUE 12 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA 6
11 UesnoBek U OKpy»Karonas cpesa 6
12 PesepBHOE BpeMst 8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4aCTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMbl M UX CBOMCTBA

ypOBHeBaSI OopraHru3alua )XUBBIX CUCTEM

&~ W

WcTopus OTKPBITHS U NU3Y4EHUS KIETKU.
Kiterounas teopust

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOU
ounonoruun. [IpakTnueckas padbota
«3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepennnanbHOe NEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'IBHBIC BE€IICCTBaA KJIICTKH, UX
OuoJioruyeckas POJIb

Opranuyeckue BelIecTBa KJIETKH — OEIKU.
JlaboparopHas paboTta «OOHapyx eHHE
OEITKOB C TIOMOIIIbIO KAUeCTBEHHBIX
peaxuuin

0.5

CgoiicTBa, ki1accuduraius 1 QyHKIUU
0eaKoB

10

Opranndeckue BEIECTBA KIETKU —
YTJIEBOIBI

11

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH —
JIMITU ABI




Hyxneunossie kucnotsl. JJHK n PHK.
JlaboparopHnas pabota «lccrnenoanue

12 HYKJIEMHOBBIX KUCJIOT, BbI/IEJICHHbIX U3 0-5
KJIETOK Pa3JINYHbIX OPraHU3MOBY
Crpoenne u ¢pyakun ATD. [Ipyrue

13
nykneosuarpudocdars (HTD)

14 CexBenupoBanue [JHK. Meronapt
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTo1bl CTPYKTYpPHON OHOJIOTHH

16 Tunel knetok. [IpokapuoTudeckas KieTka
CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTuueckas pabora «M3yueHue cBOWCTB 0.5
KJIETOYHO MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KIETKH
OnHoMeMOpaHHbIE OPTaHOU bl KIIETKH.

19 [IpakTuueckas padota «3yueHue 0.5
JBUKEHUS LIUTOTUIa3Mbl B PAaCTUTEIIbHBIX
KIIETKax»
[TomyaBTOHOMHBIE OpTraHOUIBI KIETKU:

20 MUTOXOHAPUH, macTuabl. JlabopartopHas 0.5
paborta «VccnenoBanue mia3Moin3a u
JIeTNIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

21 HememOpaHHbBIE OpraHOWIbI KIETKH

22 Crpoenue u GyHKIUU sapa
CpaBHuUTENIbHASA XapaKTEPUCTHUKA KIETOK

23 sykapuoT. Jlaboparopnas pabota 0.5
«M3yueHne cTpoeHUs KIIETOK Pa3InYHbIX
OpPraHU3MOBY
AccuMWIALNS U JUCCUMWIALUSA — JBE

o4 CTOpOHBI MeTaboau3Ma. Turel oOMeHa

BeniecTB. JJaboparopHas pabora
«M3ydenue KaTaIuTUYECKOH aKTUBHOCTH




(bepMeHTOB (Ha mpUMeEpe aMHJIa3bl WK
Kartasasbl)»

@epMEeHTAaTUBHBIN XapakTep peaKuun
KJIeTouHoro Merabonmusma. JlaboparopHas

25 pabota «M3ydyenue GpepMEeHTATHBHOTO 0.5
pacilerneHus IepoKCuaa BOAOpoa B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaToOphl U OEIKU-UHTHOUTOPHI
27 ABTOTpOGHBIN TUII 0OOMEHA BEIIECTB
28 doTocuHTE3
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHeHue nporieccoB GOTOCUHTE3a U 0.5
XEMOCHHTE3a»
AnaspoOHbIe opraHu3Mbl. Buibl OposkeHwus.
30 JlabopaTtopHnast pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U IbIXaHUS
31 AspoOHBIE OpraHUu3Mbl. DTaIlbl
SHEPTreTUYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa
32 npoToHoB. CunHTe3 AT®: paboTa
npoToHHON AT®-cuHTa3bI
33 Peakiim MaTpudHOIro CMHTE3a
34 Tpanckpunuus — Marpuunbiid cuTe3 PHK
35 Tpancnsauus u e€ sranbl
36 KomupoBanue amunokucnot. Ponb
pubocoM B OuocuHTE3€e OeIKa
37 Opranuzanus reioMa y IpoKapuor u
JYKapuoT
33 MonekynspHble MEXaHU3MBbI SKCITPECCUU
T€HOB Y 3YKapHOT
39 Bupycbl — HekneTouHble GOpMBI KUZHU U 05

0o0IHMraTHBIC Mapa3vuThl. HpaKTI/I‘{eCKa}I




pabota «Co3ianre MoJIeNId BUPYCay

BupycHsle 3a0051€BaHNs Y€JIOBEKA,

40 JKUBOTHBIX, PACTEHUHN

41 HaHoTexHoJioruu B OMOJOTUN U MEIUITUHE

42 JKu3HeHHBIN HUKIT KJIETKHA

43 Martpuussiii cuare3 JJHK
Xpomocowmsl. JIabopaTtopHast paboTa

44 «3ydeHnre XxpoMOCOM Ha TOTOBBIX 0.5
MHKpOIIpenapaTax»

45 Jlenenue KIETKH — MHTO3
Tunsl kieTok. KapruoknHes U HUTOKUHES.

16 JlabopaTtopHnas pabora «Habmonenmne 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKPOIIPENapaTax)

47 Perynsuust >)KM3BHEHHOTO 1MKJIA KJIETOK

48 OpraHusM Kak €IMHOE 11eJI0e

49 TkaHu pacTeHUH. gIa6opaT013Haﬂ pabora 0.5
«M3ydeHne TKaHEH pacTCHUI
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «3yyeHue TkaHen 0.5
YKUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlabopatopHas

51 pabota «/3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBr>keHue opraHu3MoB

54 [Tutanue opraHu3mMoB

55 [IuTanve MO3BOHOYHBIX )KUBOTHBIX.
[IumeBapuTenbHas cucTeMa yenoBeKa

56 JIpIXxaHHE OpraHu3MOB

57 JIpIxaHue mo3BOHOYHBIX KUBOTHBIX U




YCJI0BCKa

58 TpaHcnopT BeliecTB y OpraHu3MoOB
59 KpoBeHnocHas cucrema no3BOHOYHBIX
YKUBOTHBIX U YEIIOBEKA
60 Boigenenue y opraHusmMoB
61 3amura y opraHusMoB
62 NMMmyHHas cucteMa 4eaoBeKa
63 PaznpaxiuMocTh U perynsnus y
OpraHu3MoOB
64 I'ymopainpHast peryasius 1 SHI0KPUHHAS
CHCTeMa KHUBOTHBIX M YeJIOBEKa
65 @DopMBbI pa3MHOKEHHUS OPraHU3MOB
66 [TonoBoe pasMHOKEHUE
67 Meiio3
I'amerorene3. ObpazoBaHuE U pa3BUTHE
63 MOJIOBBIX KJIeToK. JlaboparopHas paboTa 0.5
«M3yueHne cTpoeHHUs MOJIOBBIX KIETOK Ha
rOTOBBIX MUKpOIIpenapaTax»
69 NuauBuayanbHOe pa3BUTHE OPraHU3MOB —
OHTOT'€HE3
70 3aknazKa OpraHoB U TKaHEW U3
3apO/IBIIIEBBIX JTUCTKOB
Poct u pazButue )XMBOTHBIX.
71 JlaboparopHas paboTa «BH)IBJ'ICEII/IG 0.5
MPU3HAKOB CXOJCTBA 3apOAbIIIeh
MMO3BOHOYHBIX KUBOTHBIX)
Pa3mHOKeHue 1 pa3BUTHE PACTEHUH.
72 JlaboparopHas paboTta «CTpoeHHEe OpraHoB 0.5
Pa3MHOKEHHSI BBICIIUX PACTECHHID)
73 HcTopus cTaHOBIEHUS U pa3BUTHUS

T'CHCTUKHU KaK HAYKH




OCHOBHBIE TTIOHSATHS U CHUMBOJIBI T€HETHUKH.

74 JIaboparopHas pabota «JIpo3oduiia kak 1 0.5
00BEKT TCHETUICCKUX UCCIICIOBAHUIN)
3aKOHOMEPHOCTH HACTIEAOBAHUS
pu3HakoB. MoHOrnOpuIHOE
75 ckpemuBanue. [Ipakruueckas pabora 1 0.5
"N3ydeHue pe3yabTaToB MOHOTUOPUIHOTO
CKpEeILMBaHUs Yy 1p030duist"
76 [{utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO 1
CKpEITUBaHUS
77 Ananusupyroiee ckperniuBanue. HemomaHoe 1
JTOMUHUPOBaHUE
JlurnbpuHOE CKpeInBaHUE.
73 [IpakTuueckas padota «3yueHnue 1 0.5
pe3ynbTaTOB JUTHOPUIAHOTO CKPEIIUBAHUS
y Ap030(HITBI)
79 HuTonornyeckue OCHOBBI TUTUOPUTHOTO 1
CKpEelMBAHUS
80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIECTBEHHOCTH 1
82 ['eneTuka nona 1
83 T'eHoTHO Kak 1ejI0CTHAS cUCTEMA 1
34 reHeTI/I‘l?CKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1
paCTEeHMIA, )KUBOTHBIX U YEJIOBEKa
35 H3MeHunBOCTh NpU3HAKOB. Bubl 1
W3MEHUYUBOCTH
86 MoaubukanroHHas K3MEHUYHNBOCTh 1
BapuarnonHslii psa v BapuaiuoHHas
kpuBas. JlabopaTopHas pabora
87 «MccnenoBanne 3akOHOMEPHOCTEN 1 0.5

MO,[[H(pHK&HHOHHOfI U3MCHYMBOCTH.
HOCTpOGHI/Ie BapHUalfMOHHOT'O psija U




BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas N3MEHUYHNBOCTb.
KoMOuHaTuBHast N3MEHYHUBOCTE

&9

MyTtanoHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y
po30¢riIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO IpoIiecca.
OnureHeTHKa U SIUT€HOMUKA

91

I'eneruka yenoBeka. [IpakTuueckas padora
«CocTaBjieHUE U aHAJIU3 POJAO0CIOBHOW

0.5

92

MeToabI MEMUITMHCKOU T'€HETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHHUHU I'CHCTHUUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHBIE TIOHSITHUS CEJICKIIHH.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
KHUBOTHBIX)»

0.5

95

MeTopl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHas pabota «/3ydeHue MeTo10B
CEJICKITUU PACTCHUIY

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHU 1
KUBOTHBIX. [IpakTHueckas paboTa
«IIpuBUBKa pacTCHHI»

97

COXpaHCHI/Ie, HU3YUYCHHC U NCII0JIb30BAHNUC
T'CHCTUYICCKUX PECYPCOB

98

buoTtexHonorusa xak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOJIOTHH

0.5

99

OCHOBHBIC HAINPABJICHUS] CHHTCTHYCCKOH
OHOJIOTUU




100 XpOMOCOMHAsl U T€HHAsl HHKEHepUs

101 Menuuuackue OMOTEXHOJIOTUU

PezepsHbiit ypok. [loBTOpeHue,

102 .
000011eHNe, CUCTEMATH3AINS 3HAHAI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

13.5




11 KVIACC

KosnnyecTBo yacos DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoka Bcero Kontpoampie | - Mpakruteckue fl[:;‘?eﬂnﬂ :)Igg)a[;?)?;eenbﬂme
padoTsbI padoThI pecypeni
1 OpoonmonHas Teopust Y. Jlapsuna 1
) JIBH>KyIye CHIIbl ABOJIFOIMA BUAOB 110 Y. 1
JapBuny
3 bopr0a 3a cymecTtBoBaHuE, €CTECTBEHHBIIN 1
Y UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPUU 1
IBOJTIOIH
5 DTansl 3BOJIOLMOHHOTO MPOIIECCa: 1
MHUKPO3BOJIIOLUS U MAaKPOABOJIIOLIKS
6 [onmynsimus — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH r€eHeTU4YeCKOro paBHoBecHs JIxk.
7 Xapau, B. BaiitnOepra. JlabopaTopHas 1 0.5
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0JHOTO BUIa»
8 DneMeHTapHbIe (aKTOPBI SBOTIOLNN 1
9 Dddext ocHoBarens. Dpdexr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauuu. M30ms1um nomysisumii: 1
reorpaduueckas, OnoJorndecKas
1 EctecTBeHHBII 0TOOp — HaAMpaBISIONINI 1
(hakTop IBOTIOIUHI
12 [TonoBoit oT6OP 1
[Ipucnoco61eHHOCTh OPTaHU3MOB KaK
13 pe3yJIbTaT MUKPOIBOJIIOLUH. 1 0.5

JlaGopatopHas padota «/3yyenue




apoMop(}030B U UANOANATITAIIUHN Y
pacTeHUM U KUBOTHBIX)»

[Ipumepsl npucnocodaeHUl y OpraHn3MoB:
Mopdororudeckue, GU3N0IOrHIeCKHe,
OHMOXMMUYECKHUE, TOBEICHUYECKHUE.

14 JlaboparopHuas padota «IIpucrnocoOnenus 0-5
OpPraHMU3MOB M UX OTHOCHUTEIIbHAS
11e7IECO00Pa3HOCTH
Bun, ero xpurepun u CTpykTypa.

15 JlabopaTtopHnast pabota «CpaBHEHHE BUIOB 0.5
110 MOP(OJOTUYECKOMY KPUTEPHIO»

16 CrpykTypa Buaa

17 Bunoo6pa3oBanue kak pe3yabTaT
MHKPOIBOJIOIAN

18 CBsA3b MUKPOASBOJIIONNH U STUIEMUOJIOTHU

19 MakposBosmtonus. [TaneonTonornueckue
METO/IbI U3yYEeHHUSI SBOJIOIUU

20 buoreorpaduueckue MeTo bl H3ydeHUs
SBOJIIOIH
OMOpPHUOJIOrMYecKHUe U CPABHUTEIHHO-

21 MOP(HOJIOTMIECKUE METO/IBI N3YUCHUS
SBOJTIOIH
MouiekynsipHO-T€HETHYECKHE,

22 OMOXMMHYECKHUE U MAaTEeMAaTUYECKUE
METO/IbI H3yYECHHUSI SBOJIOIUU

23 OO61re 3aKOHOMEPHOCTH SBOJTIOLUH

4 AnantuBHas paguanus. HepaBHoMepHOCTD
TEMIIOB BOJIIOLIUU

75 Hayunble runote3bl NpoOuCX0KACHUS
YKU3HU Ha 3emMJie

26 JloHay4yHble PEACTaBICHUS O 3aPOKICHUN

KHN3HH




OcHOBHBIE ATaIbl HEOPraHUYECKOU

27
SBOJIIOLUN
28 ['unoTe3bl 3apokKACHUS KU3HU
Ucropust 3emin u MeTObI €€ NU3YUCHUSI.
29 JlaboparopHas padota «/3yueHue u 0.5
OTIMCAaHUE UCKOIAEMbIX OCTATKOB JIPEBHUX
OpPraHU3MOBY
30 HauanbHeie 3Tans opraHn4ecKkon
9BOJIIOLIUN
31 OBOJIIOLUS DYKapHOT
OCHOBHBIE ATarbI YBOJTIOIUN
3 pactutensHOTO MUpa. [IpakTudeckas 0.5
pabota «3ydeHune ocoOeHHOCTEH ’
CTPOCHHMS PACTEHUM PA3HBIX OTIECIOB)
33 OCHOBHBIE ATArbI YBOTIOIUN KHUBOTHOTO
Mupa
OBoJroIMs )KUBOTHBIX. [IpakTrueckas
34 pabota «3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS IO3BOHOYHBIX KUBOTHBIX)
35 PazButue xun3Hu Ha 3eMiie IO 3pam U
nepuoam
36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOIIIIOTO
37 CoBpeMeHHbIN HKOJIOTMYECKUN KPU3UC, €TO
0COOCHHOCTHU
38 CoBpemeHHasl cucTeMa OpraHuYecKoro
MHUpa
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI
OpraHU3MOB
40 AHTpOIIOJIOTHSI — HayKa O 4EJIOBEKE
41 Pa3Butue npencraBieHui o

MMPOUCXOKACHUHN YCIOBCKA




MecTo 4denoBeka B cucTemMe
oprannueckoro mupa. Jlabopatopuas

42 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOCHHSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MIPSIMOXOKICHUEM»
43 JIBr>Kylye CHIIbl aHTPOIIOTEHE3a
44 CooTHolIeHne OMOJIOTHYECKUX U
COITMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E
45 OcCHOBHBIE CTaJMH AHTPOTIOTEHE3a
46 [TaneoreneTrka U MaJeOreHOMHUKA
47 DBOJIOLHS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue pacel. [IpakTnueckas
48 pabota «3ydeHune 3KOJIOTHIECKUX 0.5
aJanTalyil 4YeJIOBEKay
49 MeXIuCIUIUTMHAPHBIE METO/TbI
aAHTPOMOJIOTUI
50 3apoKICHUE U Pa3BUTUE HKOJOTHHI
Mertonp! skonoruu. JlabopatopHas padbora
51 «M3yueHne MeTo10B AKOJOTUYECKHUX 0.5
HUCCIIEIOBAHUI
52 3HaYeHUE FKOJIOTUYECKUX 3HAHUH ISt
YeloBeKa
53 DKoJyiorudeckue haKkTopbl
Abuotuueckue dakropsl. CBET Kak
54 sKosioruueckuii pakrop. Jlaboparopnas 0.5
pabota «BrlsiBneHue nprucnocooieHuit
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotuueckue daktopsl. Temmneparypa
KaK 9KOJIOTUYECKHI PaKTop.
55 JIaGopatopHas pabota «BrlsgBieHHe 0.5

HpHCHOCO6J’ICHHI>i OpraHnu3MoOB K BJIMSHHUIO
TCMIICPATYPbD»




AbuoTtnueckue Gpakropsl. BraxkHOCTh Kak
sKoJorndeckuit paxtop. JlaboparopHas

56 1 0.5
paboTa «AHaTOMUYECKHE 0COOCHHOCTH
paCTeHHIA U3 PA3HBIX MECT OOMTAHUSDY
57 Cpenpl 0OMTaHUSI OPTAaHU3MOB 1
58 buonoruueckre puTMbl 1
59 XKuzHeHHble GOpMBbI OpraHU3MOB 1
60 buoTtnyeckue GakTopsl 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI
61 JUTSL CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie 1
obuTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKH 1
TTOTTYJISITTIHN
OcCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:
63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U 1
MI0JIOBAsi CTPYKTYpa
OcHOBHbIE TIOKa3aTeNN MOMYJISIINN:
64 POXKIAEMOCTh, MPUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUT'PALIUU
65 DKOJIOTHYECKasi CTPYKTYpa MOMYJISILIUH 1
66 JluHaMuKa TOMYJISIITUY U €€ perysius 1
67 KpuBbie pocTa yMCIIEHHOCTH NOMYJISALUY. 1
KpuBbie BbKUBaHUS
DKoJoruveckasi HUIa BUA.
68 JlaGopaTtopHnas pabora «IIpucnocobneHus 1 0.5
CEMSTH PaCTEHUH K pacCEIICHUIO»
69 Bua kak cucrema nonynsuuii 1
70 3aKOHOMEPHOCTH MOBEJCHHS 1 MUTPALIAN 1
YKUBOTHBIX
71 Coo0111ecTBO OpraHnu3MoB — OHOIICHO3 1
72 OKocucremMa Kak OTKpbITasi CHCTEMaA 1




KpyroBopoT BelecTB ¥ NOTOK SHEPTHUHU B

73
HKOCHUCTEME

74 OcHOBHBIE IOKAa3aTEJIN IKOCUCTEMBI

75 DKOJIOTHYECKHE MUPaAMUIbI

76 W3MeHeHust cooOIIeCTB — CYKIIECCHU

77 [TpupoHBIEe 3KOCUCTEMBI. DKOCHCTEMBI
03€ep M peK. DKOCUCTEMBI MOPE B OKEaHOB

73 [Tpupomusie SKOCHCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTETEH, ITYCTHIHb

79 AHTPOTIOT€HHBIE YKOCHUCTEMBI

30 Ypboskocucremsl. [IpakTuueckas pabora 05
«M3ydenue u onmcaHue ypoOIKOCHCTEMBI»
3akoHOMepHOCTH (GOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB B
JKOCUCTEMAaxX
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU I

22 Pa3HbIX TUIIOB HAa CyOOPraHM3MEHHOM,
OpraHU3MEHHOM, MOMYJSLUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmerranerapuas 000J09Ka
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHUS
onocdepsl

26 KpyroBopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKITBI

37 3oHanbHOCTH OHOChepbl. OCHOBHBIE
OUOMBI CYIIN

88 YcroitunBocTh 6GMOCheps

89 DKOJIOTHYECKHE KPU3KUCHI U MX IPUYMHBI

90 BosnelicTBue yenoBeka Ha Ouocdepy




AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

o1 PaCTUTEIBHBIN U JKUBOTHBI MU !

92 OxpaHa npupo/sl 1

93 OCHOBHBIE TIPUHIIUIIBI YCTOHYHBOTO |
Pa3BHUTHS YEIIOBEYECCTBA U TIPUPOIBI
ParmonanbsHOE TPUPOIOTIONB30BAHHUE U

94 CcOXpaHEHHEe OMOJIOTHYECKOTO 1
pazHooOpaszus 3emin

95 Q§06meHHe 1o TeMe « MHUKpO3BOIIOIUS U 1
e€ pe3yabTaThD»

96 Q§06meHHe 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pPa3BHUTHE )KU3HU HA 3EMIIE»

08 O6006menue mo Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTEHER)»

99 O06o0menue Mo Teme «KOJIOTHs — HayKa O 1
B3aMMOOTHOUIECHUSIX OPTraHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU

101 O606H.[6HI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TOMYJISIITHID

102 O606menue mo teme «brocdepa — 1
r1100aapHasi IKOCHUCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA30OBAHUS

Kox
NpoBepPsiEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1ero
o0pa3zoBaHus

ChopmMupoBaHHOCTh 3HAHUW O MECTE W POJM OWOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B dbopmupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOJIBI U
peIIeHUH KU3HEHHO BAXKHBIX COIUATBLHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEIOBEUECTBA, a TAKKE B PEIIEHUH BOIIPOCOB
palMoHaIBHOTO TPHUPOAOTIOIH30BAHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUSI K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIeé POCCUUCKUX U
3apyOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Brnanenune cucremMol 3HaHMI 00 OCHOBHBIX METOJaX HAyYHOTO
MTO3HAHUS, WCIOJIb3YEMBIX B OHMOJIOTMYECKHX HWCCIICOBAHUSIX JKHUBBIX
00BEKTOB M DJKOCHCTEM (ONUCaHUE, W3MEpEeHUe, IPOBEACHUE
HaOIOZICHUIT); CIMOCOOaMHU BBISIBICHHS M OIICHKHA aHTPOTIOTEHHBIX
W3MEHEHUU B MPUPO/IE.

YMeHue BBIBUTaTh THIOTE3bI, MPOBEPITh MX IKCIIEPUMEHTATHLHBIMH
cpeacTBamMu, QOpMyIHpys 1Ledb HCCIEJAOBaHUS, aHaJIU3UPOBATH
MOJIy4Y€HHBIE PE3YJbTaThl U JIeNIaTh BHIBO/IBI.

BoisiBneHue 3aBUCUMOCTH  MEXKIY HCCIEIyeMbIMU BEIMYHHAMH,
00BsICHEHUE TIOJMYYEHHBIX Pe3yIbTaTOB U (OPMYIUPOBAHNE BHIBOJIOB C
HCMOJIb30BAHUEM HAYYHBIX MOHATUNA, TEOPUH U 3aKOHOB

YMeHHne BialeTb CHCTEMOW OHOJIOTMYECKHX 3HAHWUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMEe OWOJIOTMYECKUE TEPMHHBI M TOHSTHS
(>KW3HB, KJIETKA, TKaHb, OPraH, OPraHW3M, BHJ, TIOMYJISIHUS, SKOCUCTEMA,
ouorieHo3, Ouocdepa; MeTaboNIM3M, TOMEOCTa3, KICTOUYHBI WMMYHHTET,
OnocuHTe3 Oenka, OWOIMOJIMMEPBI, JUCKPETHOCTh, CaMOPETYIISIINS,
CaMOBOCIPOU3BE/ICHUE, HaCJIE/ICTBEHHOCTb, M3MEHYHBOCTD,
SHEPro3aBHUCUMOCTb, POCT U Pa3BUTHE);

OWoJiorMuecKre Teopuu: KieroyHas Tteopus 1. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOrO MMMyHHUTeTa Il
Opnux, 1.1. MeunukoBa, XpOMOCOMHasl TEOpUs HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apojslimieBoro cxojctsa K. bapa, sposronnonHas
teopuss Y. JlapBuHa, CHUHTETUYECKas TEOpHUSI DIBOJIOLMH, TEOPUS
anTponoreHeza Y. [lapsuna; Teopusi Ouoreoneno3a B.H. Cykauépa;
yuenue H.W. BaBuinoBa o meHTpax MHOTo0Opasusi U MPOUCXOKICHUS
KyIbTYypHbIX pacTeHudi, yudeHue A.H. CepepuoBa o0 nyrax u
HaMpaBleHUAX dBoIOIMH, yueHue B.1. Bepnaackoro — o 6uocdepe);
3aKOHBI (€IMHOOOpa3Hs MOTOMKOB MEPBOTO MOKOJICHHUS, PACIIEIUICHUS
IIPU3HAKOB, HE3aBUCUMOTO HacienoBaHus Npu3HakoB [. Mennens;
CLUEIUICHHOTO HAaCJIEIOBAHUsl MPU3HAKOB M HAPYLICHUS CLEIUICHUS
resoB T. MopraHa; TrOMOJIOTMYECKHX PSAIOB B HACIEICTBEHHOMU
n3MeHunBoctd H.M. BasuiioBa; reHermueckoro pasHoBecus JIx.
Xapmu u  B. BaiinGepra; 3apogpimeBoro cxoxactsa K. bopa;
ouoreHetnueckuit 3akoH J. ['ekkenst, @. Mroiepa);




MIPUHIMIBI (YUCTOTHI FAMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MuHuMyma fO. JIubuxa, 5K010rM4eckod MUpaMubl YHUCEN,
Ouromacchl U PHEPTUH);

runote3bl (koarepBatHoit A.M. OmnapuHa, mepBuuHOTO OynboHa JIXK.
Xomnuetina, mukpochep C. Dokca, pudozuma T. Uek)

Ymenue peuiatb IOUCKOBBIC OHOJIOTHYCCKHUE 3aJa4dl; BBbIABIITH
IMPUYIUHHO-CJICACTBCHHBLIC CBA3U MCXKIY HCCIICAYCMbIMU
OHOJIOTMYCCKUMU 06"I>CKTaMI/I, mnmpooeccamMm M ABJICHUAMU, OCIIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYYCHHBIX PC3YJILTATOB,
COCTaBJIATb T'CHOTUIIMYCCKHUEC CXEMbI CKPCIIUMBAHHA I PAa3sHbBIX THUIIOB
HacCJICJOBaHUA TPHU3HAKOB Y OPraHM3MOB, COCTABJIATHL CXCMbI IICPCHOCA
BCHICCTB U DOHECPI'MU B OKOCUCTEMAX (HGHI/I IIUTaHus, ITUIICBBIC CGTI/I)

YMeHue ycTaHaBiIMBaThb B3aUMOCBSI3M  MEXKIY CTPOCHMEM U
(GYHKIMSMHU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu H
CUCTEMaMH OPIraHOB y pAacTE€HUH, >KUBOTHBIX U 4YEJIOBEKa; MEXIY
JTanamMy OOMEHa BEIIEeCTB; dTalaMH KJIETOYHOTO LIMKJIa U KU3HEHHBIX
LUKJIOB OPTraHU3MOB; ATallaMi SMOPHOHAIBLHOTO Pa3BUTHS; TEHOTUIIOM
u ¢denotunoM, ¢eHoTUIOM U  GaKTOpaMu Cpeabl OOUTaHWUS;
IpolLeccaMy  3BOJIONUH; JIBWKYIIMMU CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMH Pa3JIMYHbIX SKOCUCTEM M MPUCIOCOOJEHUSMU K HHUM
OpraHU3MOB

VYMmenne BBIICIATE CYIICCTBCHHBIC IPHU3HAKU!

CTPOCHHUSI BUPYCOB, KIETOK MPOKAPHUOT M DYKAPHOT; OTHOKICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIIOB, OMOTEOIICHO30B, SKOCHCTEM H
Onocdeppl; CTPOCHHUS OpPraHOB W CHCTEM OpPraHoB PaCTCHHH,
KUBOTHBIX, YEIOBEKA; MMPOILIECCOB KU3HECITEITPHOCTH, MPOTEKAIOIINX
B OpraHM3Max pacTCHH, XHUBOTHBIX M YEIIOBEKa; OWOJIOTUYECKUX
mporeccoB: oOMeHa BemecTB (Merabonm3Mm), HWHOOpPMAIMH |
IpeBpaleHusl SJHEPruH, OpPOKEHUs, aBTOTPOPHOTO M TeTepoTPOPHOTO
TUTIOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meiio3a,
ramMeroreHesa, AMOpHOTEHE3a, IOCTAIMOPHOHAIBLHOTO  Pa3BUTHS,
Pa3MHOXKEHHSI, HHUBHIyaTbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3a),
B3aMMOJICHCTBHSI TEHOB, TETEPO3UCa; JCHCTBUH HCKYCCTBEHHOTO
otOopa, CTaOWIM3HMPYIOUIET0, JBWXKYIIETO ¥ Pa3pbIBAIOIIECTO
€CTeCTBEHHOTO OTOOpa; aJJIONATPUYECKOTO M CHUMIATPHYECKOTO
BU000pa30BaHus; BIMSHHS JBUXKYIIUX CHJI SBOJIOIUHK HA TEHO(OH]
HOMYJISIMKA, TPUCIOCOOJICHHOCTH OPraHU3MOB K cpelle OOMTaHWUS,
YepeoBaHMs HAIPaBICHUH SBOJIIOLMK; KPYrOBOpPOTa BEIIECTB U
IIOTOKA SHEPTMH B IKOCUCTEMAX

ChopMUPOBaHHOCTb YMEHHS BBIICIATh CYLIECTBEHHbIE IPU3HAKH
BUPYCOB, KIETOK IPOKapHOT M DYKAapHOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPIaHU3MOB, BHUJIOB, OMOTEOIIEHO30B U IKOCUCTEM;
0COOEHHOCTH TPOLIECCOB OOMEHA BEIIECTB M MPEBpAILEHUs] SHEPTUH B
KJeTKe, (OTOCHHTE3a, IJIACTUYECKOTO M HSHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MeH03a, OIUIOAOTBOPEHUS, pa3BUTHI H
pPa3sMHOXKEHHUs, HHAUBUYAIbHOTO PAa3BUTUS OpraHu3Ma (OHTOTreHe3a),
60pbOBI 3a CyIIECTBOBAaHUE, €CTECTBEHHOT'O 0TOOPa, BUA000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpeie OOuTaHMs, BIUSHUS
KOMIIOHEHTOB DKOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B 3KOCHCTEMAX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U NPEBPALLEHUS SHEPTHH B




ouochepe

VYmMenue UCII0JIb30BATh COOTBETCTBYIOIIHUE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JIOKa3aTelbCTBA
POJICTBA OPraHU3MOB PA3HBIX CHCTEMATUYECKUX TPYII; B3aMMOCBSI3U
OpraHuM3MOB M cpenbl OOWTaHMSA;, EIWHCTBA YEIOBEYECKHX pac;
HEOOXO0AMMOCTH 370POBOT0 00pa3a KU3HU, COXPAHEHHS pazHOOOpa3us
BUZOB M SKOCHCTEM KaK YCJIOBHS COCYHNIECTBOBAHHS MPHUPOIBI H
4eJI0BEYECTBA

YMeHue KpUTHYECKH OIEHWBATh HMH(POPMAIMIO OHOJIOTHUYECKOTO
COJICpXKAHUS, WHTEPIPETUPOBATH ITHUYECKHE ACIEKThl COBPEMEHHBIX
HCCIICTOBAHMI B OuoJorumy, MEIUIIHE, OUOTEXHOJIOTUH;
paccMaTpuBaTth rJ00abHbIC AKOJIOTUYECKUE pOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO
TTO3UIINIO




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAaHUSA

Bbuomornsa xak HayKa. JKuBnle cucTeMBI 1 X HU3Y4YCHUC

1.1

CoBpeMeHHass OWOJIOTHSI — KOMIUICKCHAs HayKa. bBHOJOrMYecKHe HayKd |
u3ydyaeMble UMM MpoOiembl. DyHIaMeHTaldbHbIC, NPUKIATHBIE U IOUCKOBbHIE
Hay4YHbIE UCCIIEJOBAHUS B OMOJIOTHUH.

3HayeHne OWOJIOTUM B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUHOM
kapTuHbl Mupa. IIpodeccun, cBszanHble ¢ Ouosioruell. 3HaueHue OUOJIOTUH B
MPaKTUYECKOW JIeATEIbHOCTH 4YeJOBEKa: MEIUIIMHE, CEIbCKOM XO3sICTBE,
MIPOMBIIIIJIEHHOCTH, OXpaHe IPUPO,IbI

1.2

JKuBbie cucteMbl Kak mpenMeT u3ydeHusi 0uosioruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M UEJIOCTHOCTh, CIOXKHOCTh U
YHOPSAAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOPraHu3aLMs,
CaMOBOCITPOM3BEACHUE, PA3/IPAKUMOCThb, K3BMEHYMBOCTD, POCT U PA3BUTHE.
YpoBHM OpraHu3alu >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBINA, TKaAaHEBbIM,
OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUOBOM, 3KOCUCTEMHBIN
(buoreoneHoTnueckuii), OuocdepHsii. I[Iporeccel, MPOUCXOIANINE B KUBBIX
cucteMax. OCHOBHbIE TpPHU3HAKH >KUBOTO. JKM3Hb Kak (opma CyIIECTBOBAHUS
MaTepuu

1.3

Metoasl Ouosiormuecko Hayku. HaOmropenwe, u3MepeHHe, HKCIIEPUMEHT,
cucreMarusanus, MertaaHanu3. [loHsTMe O 3aBUCMMOM UM HE3aBHUCUMOM
nepemeHHoM. [InanupoBanue skcnepuMenTa. [loctaHoBKa M MpoBepKa TUIOTES.
HyneBass rumote3a. Ilonarue BBIOOPKM U €€ mOCTOBEpHOCTH. Pa3zbpoc B
Ouonornyeckux AaHHbIX. OlLEHKa JOCTOBEPHOCTH TOJYYEHHBIX pPE3yJIbTaTOB.
[IpuunHBI HCKa)KE€HUS PE3yNbTAaTOB AIKCHepuMeHTa. [IoHsATHE CTaTUCTHYECKOTO
TecTa

Knerka kak Ouonoruyeckas cucTemMa

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHANIbHAS €IUHMIIA KUBOTO. McTopus OTKpBITUS
kinetkn. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[nefinen, P. Bupxos). OcHOBHBIE MOJIOKEHHS] COBPEMEHHOW KIIETOYHOW TEOPHH.
MeTo1bI MOJIEKYISIPHOM U KJIETOYHON OUOJIOTUH: MUKPOCKOIIHS, XpoMarorpadus,
anexktpodopes, METO]T MEYEHBIX aTOMOB, muddepeHnrnaibHoe
HeHTpudyrupoBanue, KyJIbTUBHPOBAHUE KIETOK

2.2

XMMUYECKHH COCTaB KIETKH. Makpo-, MUKpPO- U YIBTPaMUKpPOJIEMEHTHl. Bona u
e€ poJIb KaK PacTBOPUTENS, PearceHTa, y4acTHEe B CTPYKTYPUPOBAHUHU KIETKH,
TEIUIOPETYISMUA. MuHepalbHble BEIIeCTBA KICTKH, WX OHOJIOTHYECKas pPOJb.
Poitb KaTHOHOB ¥ aHMOHOB B KJICTKE.

buonornyeckue mnonuMmepbl. benku. AMHUHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypbl OenkoBoil Mousekynbl. [lepBuuHast cTpykTypa Oenka, MeNTHUAHAs
CBs3b. BTOpHuHas, TpeTHUYHas, 4YeTBepTHUYHas CTPYKTYpbl. JleHaTypauus.
CoiictBa 6enkoB. Knaccugukarus 6enkos. buonornueckue GpyHKIu 6enKoB.
VYrneBospl. MoHOcCaxapupbl, JUCaxapuabl, OJUTOCAXapUAbl U TMOIHCAXAPUIBL.
OOmwmii mmaH cTpoeHuss U (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl. T'mapodunbHo-ruapodoOHEIe cBoMcTBa. Knaccupukamus JIunumos.
Tpurmuuepunsl, dochonunuapl, BOCKH, cTepounbl. buosornueckue (yHKIUU




munuaoB. OOmme cBoKWcTBa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxneunosbie xucnorel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. [punnun xomruiementapaoctu. [Ipasuino Yapradda. Crpykrypa
JHK — nBoiiHas crimpaib. MectoHaxoxaenue u ononorudeckune ¢pynkmmu JTHK.
Bunel PHK. @yukuun PHK B knetke.

Crpoenne w™osekynsl AT®. Makpospruueckue cBsi3u B MoJiekyne ATO.
buonornyeckue pynkunu AT®. BoccTtaHoBIEHHBIE IEPEHOCYHUKH, UX QYHKINU B
kierke. CexkBenuponanue /JHK.

CrpykrypHass OHWOJOTHS: OHOXUMHUYECKHE W OHUOPU3NYCCKHE WCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIEKYJ

2.3

Tunel  KiIeTok: dJykapuoTHdeckas M mIpokapuothyeckas. CTpyKTypHO-
(yHKIIMOHATBbHBIE 00pa30BaHUS KIETKH.

Crpoenune mpokapuoTHUYECKOW KieTKd. KieTouHas cTeHka OakTepuil M apxeil.
Oco0OeHHOCTH CTPOEHHUS TeTepOoTPOPHONW U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OUOIIEHO3AX.

Crpoenne u (yHKIIMOHUPOBAHUE DdyKapHOTHUECKOW KieTku. [lmasmartmdaeckas
MeMmOpana (mmasmasieMma). CTpyKTypa Iia3MaTudeckoid MmemOpanbl. TpaHcmopT
BEIIECTB 4Yepe3 IUla3MaTHYecKyro MeMOpaHy: maccuBHbIN  (nuddysus,
obneruénHas audQysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIN
tpancnopt). Ilomynponunaemocts MemOpaHbl. Pabota HaTpuii-KanueBoro
Hacoca. DHAONMTO3: MHUHOIMUTO3, (aromuTo3. Dk301uTo3. KieTouHas creHka.
Crpykrypa v QyHKIUHU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Huromna3zma. Ilutozons. [lutockener. JIBwkeHwe uurtoriasmbel. OpraHouabl
kieTkd. OpHoMeMOpaHHbIE OpPraHOMIBI KIETKU: SHAOIMIa3MaTHYecKas CeTh
(BIIC), anmapatr 'odbmkH, TU30COMBI, UX CTpoeHHEe U (DyHKIMH. B3anmMocBs3b
OJIHOMEMOpaHHBIX OpPraHOMIOB KJIeTKH. CTpOeHHe TpaHyJIspHOTO PETHUKYIyMa.
CunTe3 pacTBOpuMBbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [ maakuit
(arpaHynspHBIN) SHIOIIA3MAaTHUUECKH peTukyinyM. CekperopHas (yHKIHs
annapara [onpmku. TpaHcmopT BemiecTB B KIeTKe. Bakyonu pacTUTEIbHBIX
kietok. Kierounstii cok. Typrop.

[TomyaBTOHOMHBIE OpTraHOU/IBI KJIETKU: MUTOXOHIPUHU, TITACTUIBL.

Crpoenue u (GyHKUMHM MHUTOXOHApPUN U miactul. [lepBuuHble, BTOPUYHBIE U
CIIOXHBIE  IUIaCTUABl  (DOTOCHHTE3UPYIOIIMX  AYKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, JISUKOIIACTHI BBICIIMX PACTEHUH.

Hememb6pannbie opranouasl kierku CrpoeHne U (QYHKIUM HEeMEMOpaHHBIX
OpraHouJioB KJeTkH. Pubocombl. MukpoduiameHTsl. MBpllIeYHbIE KIETKH.
Muxkpotpybouku. Kierounsiii uentp. CTpoeHHWE U JABIKEHHE >KTYTUKOB H
pecHryek. MUKpOTpyOOUKH ITUTOIUIAa3MbI. L[eHTpHob.

Anpo. Ob6onouka siapa, XpOMATHH, KapuOIIa3Mma, SAPBIIIKH, UX CTPOCHUE U
¢byakuun. SnepHeiii 6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacHONOKEHUE
XpOMOCOM B UHTep(]a3HOM sizipe. benku XxpomaTuHa — THCTOHBI.

Knerounsie BritoyeHus. CpaBHMTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTuTenbHOM, XKMBOTHOM, FPUOHOIN)
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AccuMMWISIIMA M TUCCUMMIISILIMSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTepoTpodHBIA. YdacTHe KUCIOpoAa B OOMEHHBIX
nporeccax. JHeprerudyeckoe oOecredeHne KieTku: mnpeBpaiieHue AT B
oOMeHHbIX mporeccax. DepMEHTAaTUBHBIA XapakTep peakuil KJIeTOYHOIro
MeTtabonu3zma. DepMeHTHl, WX CTPOCHHE, CBOMCTBA M MEXaHU3M JEUCTBHSL.
KodepmenTsl. OTinnunst (pepMEHTOB OT HEOPraHWYECKUX KaTanu3atopoB. benku-




aKTHBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCHMOCTb CKOPOCTH (PEpMEHTATHBHBIX
peaKiuii OT pa3IM4HbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYecKUX BemecrB B kierke. Portocunres. Poib
XJIOpOIIacTOB B mporecce ¢orocuHTe3a. CBeroBas u TeMHOBas (a3bl
[IponykTuBHOCTE (hoTOCHHTE3a. BnmsHMe pa3nnvHbIX (AKTOPOB HA CKOPOCTH
¢dorocunresa. 3HaueHue HOTOCUHTE3A.

XemocunTte3. PazHooOpasue opraHn3MOB-XEMOCHHTETHKOB: HUTPUDUIUPYIOIIHIE
OakTepuu, Kene300aKTepuu, CepoOAKTEPUH, BOJAOPOIHBIC OakTepuu. 3HAUCHUE
XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Buner Opoxenus. IlpoaykTel OposkeHUST W UX
HCIIOJIb30BAHNE YEJIOBEKOM. AHA’pOOHbIE MMKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30YIUTENHN OOJIE3HEH.

AspoOHBIE OpraHU3Mbl. JTalbl dHEepreTudeckoro oobmena. IloaroroBurenbHbIN
stamn. ['uKoan3 — GECKUCIOPOIHOE PACIEIIEHUE TIIFOKO3bI.

buonornueckoe OKHCIEHWE, WIM KIETOYHOE JbIXxaHue. Ponb MUTOXOHIpUN B
mpoleccax OMOJIOTUYECKOTO OKHCIICHHS. [{uxmnyeckue peaKIuu.
OxucnurensHoe (ochoprupoBanue. [Ipeumymiectsa aspodbHOro myt oOMeHa
BEIIIECTB Mepes aHadPOOHBIM. D(HPEKTUBHOCTD IHEPTETUUECKOTO 0OMEHA

2.5

Peakuuu MmarpuyHoro cuHTesa. lIpuHIUI KOMITJIEMEHTApPHOCTH B PEaKIMIX
MaTpUYHOTO cUHTe3a. Peanu3zanus HacneacTBeHHON nHpopmaun. ['eHeTnueckuit
Koz, ero cBoucrBa. Tpanckpumuuma — Marpuunsld cuHTe3 PHK. IlpnHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIIEIIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGuocunTese Oenka.
VYcnosus OuocuHTeza Oenka. KomupoBanume aMuHOKHCIOT. Posib pubGocom B
O6uocuHTe3e Oenka.

Opranuzanys reHomMa y IpOKapuoT U 3yKapuoT. Perynsius akTHBHOCTH T€HOB Y
npokapuoT. ['unore3a omepona (. XKakob, XK. Mano). Perymsauust oOMeHHBIX
Mpo1eccoB B KieTke. KiieTounblii romeocTas.

Bupycbl — Heknerounble (GopMbl KM3HH M 0OnmUratHele mnapasuthl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHble 3a0onieBaHus 4enoBeka, XMBOTHBIX, pactenuit. CIIMJ, COVID-19,
COILIMAJIbHBIE U MEJAULIMHCKUE MTPOOIEMbI

2.6

Knerounslii nwuki, ero mnepuoabl u perymsuus. HWHrepdaza U MHUTO3.
OcoOeHHOCTH TPOIECCOB, MpOTEKamuUX B HHTepdaze. [loAroTroBka KIETKH K
nenennto.  [IpecuHTeTnyeckuii  (MMOCTMUTOTHUYECKHH), CHHTETHYCCKUH U
MOCTCUHTETUYECKUM (IPEMUTOTHUUECKUI) TIEPUOIbI UHTEP(A3bI.

Marpuunbiii cunte3 JHK — pemnmukanus. Ilpunumnsr permukanuu  JIHK:
KOMILUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUIIAPAILIECIbHOCTD.
Mexanusm pemukanuu JIHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl u
TenoMepasa. XpOMOCOMHBIM HaOOp KJIETKHM — KapuoTwi. JIUMIOWAHBIA Hu
rariouaHbI  Habopbl XpoMocoM. ['omonorumynsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Henenne knerku — mMuto3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX IMPOIECCHI.
Tuner muto3a. Kapuokunes u nMTOKMHE3. buonornueckoe 3HaueHHME MUTO3a.
Perymsimus MuToTHYECKOTO IUKIIA KIETKU. [Iporpammupyemas kiieTouHas ruoesb
— aroInTo3.

DyHKIMOHAJIbHAs! TEHOMHKA

OpFaHI/BM Kak OMOJIOTHYeCKas CUCTEMa

3.1

OI[HOKJ'IGTO‘-IHLIC, KOJIOHHAJIBHEBIC, MHOTOKIJICTOYHBIC OpraHnu3MbI n
MHOTOTKAHCBBIC OpPTaHU3MBEI.




@opMBl pa3MHOKEHHUsI OpPraHU3MOB: Oecrojioe (BKIOYash BEreTaTUBHOE) U
noyioBoe. Buapl  0Oecrmonoro  pasMHOXKEHHUS:  [OYKOBAaHHE,  CIOPYJIISIHA,
(bparmenTanus, KIOHHPOBAHHE.

[TonoBoe pasmuoxenue. [lonoBeie kneTky, win rametsl. Meito3. Ctaauu meiiosa.
[ToBenenne xpomocom B mMeiose. Kpoccunrosep. buonorndyeckuii cmsici Meo3a
Y II0JIOBOTO ITporecca. Melo3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimieBoe passutue. l'ameroreHe3 y KuBOTHBIX. lloyoBBIE JKeie3bl.
OOpazoBaHue W pa3BUTHE TOJOBBIX KiIeToK. CrepmMaToreHe3 M OOTCHE3.
Crpoenue mnoJjoBbIX KiIeTOK. OIUIOJOTBOpPEHHE U AMOPHUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIOCOOBI OTIIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WnmuBunyansHOe pa3BuTHE OpraHu3mMoB (oHrToreHe3). Craauu >smMOpHOreHesa
XKUBOTHBIX (Ha npumepe Jarymku). Jpoonenue. Tunsl apo6nenus. OcoObeHHOCTH
NpoOeHNsT MJIEKONUTAIOIMIMX. 3apOJbIIIEBbIe JIUCTKU (TacTpyisuus). 3akiaaka
OpraHoB M TKAaHEW W3 3apOJBIIIEBbIX JHUCTKOB. B3anMHOE BIMSHUE wYacTed
pa3BHUBAIOIIErOCs 3apojpiiia (3MOpHOHANBHAST WMHAYKIMS). 3akiajka TUIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJIbTaT HEpPApXUUYECKHX B3aUMOJEWCTBUII T'€HOB.
Brnusaue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUUYHBIX (DAKTOPOB OKpyKaromen
Cpenpl.

Poct u pa3zsurtue xuBoTHbIX. [locTaMOpuonanbHbil nepuoa. [Ipsmoe u Henpsimoe
pazButue. PasButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHoNOrmyeckoe 3HaueHUWE MPSIMOIO M HENPSAMOTo pPAa3BUTHS, HX
pacnpocTpaHeHue B mpupone. Tumbl pocta XKUBOTHBIX. DaKTOPHI peryiasiuu
pocTta >KMBOTHBIX M 4yenoBeka. CTaauu TOCTAIMOPHOHANBHOTO pPa3BUTUS Y
KUBOTHBIX U 4yenoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

PasmHoxkenne wu pasButHe pactreHuid. ['ameroputr u crnopodur. Meiioz B
KU3HEHHOM 1uKie pacteHuii. OOpa3oBaHMe cmop B TIpolecce Meko3sa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. JIBOWHOE OIIOIOTBOPEHHE y IIBETKOBBIX pacTeHui. OOpa3oBaHue U
pa3BuUTHE ceMeHU. MexaHU3Mbl PEryJsiliiid OHTOT'€He3a Y PAaCTEeHHM U dKUBOTHBIX

3.2

Hcropus craHOBIEHUS M pa3BUTUS TEHETUKU Kak Haykd. OCHOBHbIE
TEHETUYECKUE TMOHATHS W CHUMBOJIBI. ['OMOJIOTHUHBIE XPOMOCOMBI, AJJIEIbHbBIE
TeHbl, aJbTEpHATUBHBIC MPU3HAKH, JOMUHAHTHBI W PEIECCUBHBIA MPHU3HAK,
FOMO3MIOTa, TETEPO3UroTa, YHUCTasl JIMHHUS, TUOPUIBI, TEHOTHI, (EHOTHIL.
OcHOBHBIE =~ METOABI  IEHETUKH: T'HOPUAOIOTMYECKUN,  LIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHI
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Mounorubpuanoe ckpemubanue. [lepBoiii 3akoH MeHienst — 3aKOH eIUHO00pa3us
rubpusioB mepBoro rmnokosieHus. I[IpaBuno nomuHupoBanus. Bropoit 3akoH
Menzaenss — 3aKOH paclleIUIeHHs MpH3HAKOB. LluTonoruueckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ oTe3a YuCTOThI raMeT.

Ananusupyromiee ckpemuBanue. [IpoMexyTOYHBIH XapakTep HacjaelI0BaHuUs.
Pacmienienue npru3HaKoB MPU HETIOJTHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHnenss — 3aKOH HE3aBUCHMOTO
HACJIeJIOBaHUs ~ MPHU3HAaKoOB.  LluTronormdeckue  OCHOBBI  JUTHOPHIHOTO
CKpELIUBAHMUS.

CuerieHHoe HacnenoBaHue mnpu3HakoB. Pabotet T. Moprana. CuersieHHOE
HAacJIeIOBaHUE T'€HOB, HAPYILIEHHUE CLEIJICHUS MEXAY TeHaMH. XPOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIM MEXaHWU3M OIpeAeNeHus MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U reTeporaMeTHbiil moji. ['eHeTmueckas
CTPYKTypa TMOJOBBIX XpoMocoM. HacienoBanue nNpHU3HAKOB, CILEIJIEHHBIX C




M1OJIOM.

l'eHoTun kak wenmoctHas cucrema. lInedoTponuss — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXKECTBEHHBIM auienn3M. B3auMOJEeNCTBUE HEAIEIbHBIX T'€HOB.
KomnnemenrapHocts. Onucras. [lomumepus
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BzanumopeiicTBre reHOTHIIA U Cpeibl TipU (popMHUpoBaHuH (heHOTHIA. MI3MEHUYHBOCTH
MpU3HaKoB. KadyecTBEHHbIE M KOJMYECTBEHHBIC IMPU3HAKU. BHIIBI M3MEHUMBOCTH:
HEHACJICJICTBEHHAS M HACJIEICTBEHHASI.

Momdukaimonsas ~ M3MEHYMBOCTB.  Pomb  cpemsl B (hOpMHPOBaHHH
MO M(UKATMOHHON n3MeHuInBoCcTH. HopMa peakin npusHaka. BapuaroHHbI psi
u BapuarwioHHas kpuBas (B. HWoramncen). CpoiictBa MOIU(PHKAIMOHHON
W3MEHYMBOCTH.

I'enoTumueckas n3MeHIUBOCTh. CBOMCTBA TEHOTHITMYECKON M3MEHYMBOCTH. Buip
TEHOTUITMYECKON U3MEHUYMBOCTU: KOMOWHATUBHAS, MYTAIlMOHHASI.

KoMOnnaTtuBHasT W3MEHUYMBOCTh. Melo3 U TOJIOBOM TMpOIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATUBHONW M3MEHUYMBOCTU B CO3AHUU
TEeHETUYECKOTO pa3Ho00pa3us B MpeJiesiaX 0THOTO BUJIA.

MyTanroHHasi '3MEHYUBOCTh. BUIbI MyTaluii: reHHbIe, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HHIYUMPOBAHHbIC MyTalUU. SnepHbIE W LMTOIUIA3MATHYECKUE
MyTaid. COMAaTHYECKUE U TIOJIOBbIE MyTalUd. [[pMYrHBI BOSHUKHOBEHMSI MyTALIHIA.
MyTareHsl ¥ WX BIHMSHHE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO
rporiecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B HaclIeACTBEHHON n3menuuBocT (H.H.
BagsusoB). Buesinepaas ”3MEHUMBOCTh W HACJIEICTBEHHOCTH

3.5

Kapuotun uyenoBeka. MexayHapoaHas MporpaMMa HCCIEIOBAaHUS T'e€HOMa
yenmoBeka. MeToapl  M3ydYeHHUsT TEHETHKH  YeJOBEKAa: TCHEATOTHYECKHH,
OJIM3HELIOBLIN, IUTOTEHETHUECKHIA, MOMYJISIIIUOHHO-CTaTUCTUYECKHM,
MOJIEKYJIIPHO-TEHETHICCKUH. CoBpeMeHHOE ompeneIcHue TeHOTHIIA:
MMOJJTHOTEHOMHOE CEKBEHHPOBAHHUE, TCHOTUITUPOBAHUE, B TOM YHCIIC C MTOMOIIBIO
[1l1P-anamm3a.  HacnencrBennsle  3a0oeBaHMS  4eloBeKa. [ eHHbIE U
XPOMOCOMHBIE 0oe3HU yeJIoBeKa. Boinesnn c HacCJIeICTBEHHOU
MPEAPACIOIOKEHHOCThIO. 3HAYCHUE MEAUIIMHCKON T'€HETHKH B MPEIOTBPAIICHUH
U JIEYEHNH I'eHETHUYECKHUX 3a00JIeBaHni uetoBeKa. CTBOJIOBEIE KIIETKU

3.6

Jomectukanus u cenekius. 3aposkIeHUe CENeKIMU U JoMecTukaiuu. Yuenue H.H.
BaBuiioBa 0 meHTpax MPOMCXOXKACHUS M MHOTOOOpa3us KYJIbTYPHBIX PACTCHH.
Ponb cenekimu B co3qaHUM COPTOB pacTEHUN M MOPOJI KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B HACIEACTBEHHOW u3MeHunmBocTH H.U.
BaBuitoBa, ero 3nadeHue Jij1s CEJICKIIMOHHON paOOThI.

Metonpl  ceneKIMOHHOM paboTbl. McKyccTBeHHBIH OTOOp: MAacCOBBIM U
WHUBUTyaJIbHBIN. OTtambel  KOMOMHAIIMOHHOM CEJICKIIHH. HcnerTanue
npou3BoaUTENed MO0 MOTOMCTBY. OTOOp MO TEHOTHUIYy C TOMOIIBIO OICHKU
(eHoTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY ¢ oMoIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEeJIeKIIMOHHON paboThl. PaanannoHHbIN 1
XUMHUYECKUNA MyTareHe3 Kak MCTOYHUK MyTalluid Yy KyJIbTYpHBIX (opm
Oopranu3moB. lcronp30BaHME TE€HOMHOIO pEJAKTUPOBAaHUS W METOIOB
pexombuHanTHbIX JJHK 11t monydenus ncxogHoro Marepuana Aisi CENeKIHH.
[Tonmyuenne nomumuionaoB. BHyTpuBHIoBas rubpuausanus. biuskopoacTBeHHOE
CKpelllMBaHue, WM WHOpuAMHT. HepoJCcTBEHHOE CKpelBaHHWe, WA ayTOPHIUHT.
I'erepo3uc u ero npuuumnsl. Mcrnons3oBaHue rerepo3uca B cenekuuu. OTnanéHHas
ruOpunm3anus. [Ipeononenne Oecrutomusi MEXBHUAOBBIX THOpUAOB. JlocTrbKeHHS
CEJIEKLIMY PACTEHNUN U dKUBOTHBIX

3.7

O6’BGKTBI, HCIIOJIb3YCMBIC B 6I/IOTCXHOJ'IOFI/II/I, — KIICTOYHBIC U TKAHCBLIC KYJIbTYPBHI,




MUKPOOPTaHM3MBI, HUX  XapakTePHCTHKA. 1paJuIHOHHAS  OHOTEXHOJIOTHS:
xjneOomeyeHne,  MONMyYeHHE  KUCIOMOJIOYHBIX  TPOAYKTOB,  BHHOJEJHE.
MuxkpoOuonorndeckuii cuate3. OOBEKTHI MHKPOOMOJIOTHYECKUX TEXHOJIOTHH.
[IpousBoactBo  Oenka, aMHHOKHCIOT M BUTaMHUHOB.  VICKyccTBEHHOE
OIUIOZIOTBOPEHUE. PEKOHCTpyKIMA SHUEKIETOK W KIOHMPOBAaHUE JKMBOTHBIX.
Meroa TpaHCIIIAaHTALKH SJEP KIIETOK.

XpOMOCOMHAsi W TIeHHas HWHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha |
KoHCTpyupoBanue pexkomMOuHaHTHRIX JIHK. JlocTmkeHUss © TEPCHEKTHUBBI
XpOMOCOMHOW ¥ TEHHOHM WHXeHepuu. MeaunuHcKkue OHOTEXHOJIOTHH.
Hcnonp30BaHue CTBOJIOBBIX KIETOK

Cucrema 1 MHOrooOpa3ue opraHMueckoro Mupa

4.1

buonormueckoe  pasHooOpaszue  opraHu3mMoB.  CoBpeMeHHass  cHCTEeMa
opranuueckoro Mupa. IlpuHnunel knaccuduxanuu opraHusmoB. OCHOBHbIE
CUCTEMaTUYECKHUE TPYIIIbl OPraHu3MOB.

Oco0OeHHOCTH CTpOEHHS M KU3IHEAEATEIbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
baxTepun, apxeu, 0JHOKJIETOUHbIE T'PUOBI, OJJHOKIETOUHBIE BOJOPOCIH, APYrUe
npotucthl. KonoHuanbHble opranu3mbl. JIBHKEHNE OJTHOKIETOYHBIX OPraHU3MOB:
amME€OouHOE, KI'YTUKOBOE, PECHUYHOE. 3alluTa Yy OJHOKJIETOUHBIX OpPraHU3MOB.
Pa3npaxxuMocTh y OJTHOKJIETOYHBIX OpraHu3MOB. TaKCUCHI

4.2

MHoOrokieTouHble pacTeHus. B3anMoCBs3b YacTE MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO Opranu3zMa. OpraHusm
Kak enuHoe 1uenoe. TkaHm pacreHnil. Tumbl pacTUTENBHBIX TKaHEH:
oOpa3oBaTesibHasA, TOKpOBHAs, MPOBOJAIIAS, OCHOBHAasg, MeXaHUYeCKas.
Ocob6eHHOCTH CTpoeHHMS, GYHKITUN U PACTIONOKECHUS TKAaHEH B OpraHax pacTeHUN

4.3

BereraTtuBHbIE ¥ TeHEpaTUBHBIE OpraHbl pacTeHUil. @YHKIIUK OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. J[BUKeHrE MHOTOKJIETOYHBIX PACTEHUMN: TPOIIU3MBI U
Hactuu. IlornomieHne BOABI, YIVIEKHCIOIO ra3a M MHUHEPAJbHBIX BEIIECTB
pactenusmu. Jprxanue pacrenuid. uddy3us ra3oB yepe3 NOBEPXHOCTh KIETKH.
TpancnopTHble cUCTeMBbl pacTeHud. Beimenenue y pactenuil. 3ammra y
MHOTOKJIETOUHBbIX pacTeHuil. Kyrukyma. CpencrBa macCMBHOM U XMMHUYECKOM
3auThl. UTOHIUIBI.

PaznpaxxumMocTh U peryisius y opraHuzMoB. Pa3ipa’kuMoCTh U perymsiius y
MHOTOKJIETOYHBIX pacTeHuil. POCTOBbIE BelllecTBa M UX 3HAUCHUE

4.5

MHoOTroKIeTOYHbIE  KUBOTHbIE. B3auMOCBsA3b  4YacTell  MHOTOKJIETOYHOI'O
opranu3Ma. TKaHU, OpraHbl U CUCTEMBl OPraHOB MHOTOKIJIETOYHOTO OpPraHH3Ma.
Opranusm kak eauHoe 1enoe. 'omeocta3. TkaHU )KMBOTHBIX M YelOBeKa. THIIbI
KUBOTHBIX TKaHEW: SIUTENUATIbHAS, COCAUHUTENbHAS, MBbIIICYHAs, HEPBHAS.
OcobOenHoct cTpoeHUs, (QYHKIMHA U pacmoJIOKEHUs TKaHEeH B OpraHax
YKUBOTHBIX U YEJIOBEKa

4.6

Oprasbsl U CUCTEMbl OPraHOB XKUBOTHBIX. DYHKIIMM OPraHOB U CHCTEM OPIaHOB.
Omnopa Ttena opraHu3mMoB. CKeleTbl OJHOKIETOYHBIX M MHOTOKIJIETOYHBIX
KUBOTHBbIX. HapyxHblii 1 BHyTpeHHUH ckeneT. CTpoeHUE U TUIBI COCAUHEHUS
KOCTEH.

JIBmkeHre MHOTOKJICTOUYHBIX JKMBOTHEIX. IluTranme kuBOTHBIX. IluTanme
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHue MO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX IO3BOHOYHBIX JKMBOTHBIX. JlbIXaTelbHas CHCTEMa 4YeloBeKa. MexaHu3M
BEHTWISIIIMM JIETKUX Y NOTUL WM MJIEKONUTAKOWUX. TpaHCOpPT BeElIECTB Yy




Opranu3moB. TpaHCIOPT BELIECTB Yy >KUBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHOCHas ~ cucremMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIeHUs..  DBOJIOIMOHHBIC  YCIOXXHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTEMBI MO3BOHOYHBIX XHMBOTHBIX. BblleneHue y opranusmMoB. Beiaenenue y
*KUBOTHBIX. COKpaTtHuTeNibHbIe Bakyosn. Opransl BieeHus. CBs3b MOJOCTH TEa
C KPOBEHOCHOM H BBIICIUTEIIBHON cucTeMaMu. BplielieHue y NO3BOHOYHBIX
JKUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBEI U uX
MIPOU3BOJIHBIE.

PaznpaxxuMocTs U peryisiuus y Opranu3MoB. PaznpaxuMocTh y OJJTHOKJIETOYHBIX
oprauu3moB. Takcucel. Pa3zmpaxuMocTb W perymsiivss y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA M MX 3HAYEHUE.

HepBnas cuctema u pediekropHas peryisius y MHOTOKJICTOYHBIX KHUBOTHBIX.
HepBHnas cucrema u e€ oTenbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOCHHS HEPBHOM
CHUCTEMBI Y KHUBOTHBIX.

Pa3pabotka anroputMoB U mporpamMm A IPPEKTUBHON (YHKUIHMOHAIBHON
AHHOTALIUU T€HOMOB, TPaHCKPHUIITOMOB, MIPOTEOMOB, MeTab0JIOMOB
MHUKPOOPraHU3MOB, PACTEHUM, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €10 3I0POBLE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pednexc u pednexkropnas nyra. besycioBHble U yCIOBHbBIE
pednexcol. ['ymopanbHas perymsiiuss ¥ SHIOKPHHHAs CHCTEMa XUBOTHBIX U
yenoseka. JKene3pl SHAOKPUHHONW CUCTEMBI U UX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3anMocBs3p HEpBHOW W JHIOKPUHHOM cucTeM. [umnoramamo-rumnodusapHas
cucrema. Peduiekc u pedoekropHas agyra. besycinoBHbie u yclIoBHBIEC pedhIeKChl

5.2

3amuTta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KiieTouHbIN H
TyMOpaJIbHBIM HMMYHHUTET. BpoxXaEHHBIN, NpuOOpeTéHHBIN crenuduaecKuit
UMMYyHUTET. Teopusi  KJIOHAJIbHO-CENEKTUBHOTO wmMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Toneraa). BocmnamuTenpHble OTBETHI OpraHusMoB. Poib
BPOKJIEHHOTO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHH
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Kposenocnas cucrema u e€ opranbl. Cepile, KPOBEHOCHBIE COCYABI U KpPOBb.
Kpyru xpoBoobparienus. Paborta cepana u e€ perymsius
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Jpixanue uyenoBeka. [uddy3us razoB uepe3 moBepxXHOCTh KIETKHU. J[pIxaTenbHas
cuctemMa 4YenoBeka. JIpixaTenbHas TOBEPXHOCTh. Perynsius  JIpIXaHus.
JlpixatenbHble 0ObEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIILbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIG KCJIC3BI. BHYTpI/IHOJ'IOCTHOG n BHYTPHUKIICTOYHOC
IMUIICBAPCHUC

5.6

IToxkpoBsl u wux mnpousBoanble. Opransl BbiaeneHus. [louku. CrpoeHue u
¢byHkronupoBanue HegpoHa. OunpTpanus, cekperus U 00paTHOE BCACHIBAHUE
KaK MEXaHH3Mbl pabOThI OpraHoB BblAeNneHus. OOpa3oBaHHe MOYH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IG YyeJIoBeKa: MblieuHas cucteMa. CKeIeTHBIE MBIIIIBI U1 HX pa60Ta.
CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOLMHU. Pa3zBuTHE KU3HU HA 3emite

6.1

OpomoronHass  Teopuss Y.  JlapBuHa. [Ipeanocbuiku — BO3HMKHOBEHHS
napBuHu3Ma. J)Ku3Hb U HaydHas nesarenbHocTh Y. JlapBuHa.
JBuxkymue cuiibl 3Boftounu BujnoB mo Y. JlapBuHy (BbICOKass MHTEHCHBHOCTH
pPa3MHOXEHHsI OpPraHM3MOB, HACIEACTBEHHAs HM3MEHYHBOCTh, OOprOa 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).
Odopmnenue cuntetnueckoil Teopun 3Bojroruu (CTD). HeitpanpHas Teopus




sBosroriui. CoBpeMEHHast YBOJIOIUOHHAS OMOJOTHA. 3HAUEHUE SBOJIIOLMOHHON
Teopuu B (POPMUPOBAHUN €CTECTBCHHO-HAYYHOU KAPTHHBI MUPA

6.2

[Monymsinust kak »yeMeHTapHas eauHuna 3BoyoLUU. COBpEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3zHooOpasusi W CTPYKTYpbl momynsiuil. M3meHenue
reHo(oHa TOMYISIUN KaK JIIEMEHTAPHOE SBOJIOIMOHHOE SBICHHE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (aKTOPHl  (ABMDKYIIHME CHJIBI) O3BOJIONUH. MyTaIllMOHHBII
nporecc. KomOunatuBHas wu3MeH4YMBOCTH. Jlpelid TeHOB — ciydaliHbIe
HEHANpaBJI€HHbIE M3MEHEHUS 4YacToT ajulesiell B momyasuusax. OQdext
OCHOBATEJIA. Murpanuuu. N3ossanus HOIYJIALIAN: reorpaduueckast
(pocTpaHcTBEHHAs), OuoJiornueckasi (pernpoyKTUBHAs).

EcrectBennslii  oTOOp — HampaBisiiomuii  gaxtop aBosouud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JBIKYLIMH, CTAaOMJIM3HUPYIOLIUH, pa3pblBaroIni
(mmu3pyntusHbIi). [TonoBoit 0T60D.

[IpucnocoOneHHOCT, ~ OpraHM3MOB  Kak  pe3yiabTaT  MHMKPOAIBOJIIOLIMH.
Bo3nukHOBeHHe  mpucnocoOneHuid y — opraHuzMoB.  Apomopdo3sl U
nanoanantauuu. [lpumepsl npucnocoOnenuil y opranu3moB. OTHOCUTENBHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u crpykrypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJIfoLMU. M3omauus — xiroueBod ¢akrtop BumooOpazoBanus. [lytu u
CrocoObI BH1I000pa30BaHMS: aJUIOTIaTPUYECKOe (reorpaduueckoe),
CUMITATPUYECKOE  (PKOJOTHYECKOE),  «MTHOBEHHOE»  (TIOJUILIOUIU3AIHS,
rubpuansaiys). JiTenbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

Mexanu3mbl popMUpOBaHUS OHMOJOTHUECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMOJIOTHM B pa3pabdOTKE Hay4YHBIX METOJIOB COXPAaHEHMS
O6uopazHooOpazusd. MHKpPO3BOIIOLKS M KOJBOJIIOLHUS Napa3UTOB M UX XO35EB.
Mexanu3mbl GOpPMHUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHUKAM U CTIOCOOBI OOPHOBI
C Hel

6.3

Metonpl u3ydueHus MakposBoJirouuu. [lameoHTomornyeckue MeToAbl H3y4eHHS
spommonun. [lepexonnbsie Gopmbl U PUIIOTEHETHUECKHUE PSAAbI OPTaHU3MOB.
buoreorpaduueckue meroasl uzydenus 3Bostonun. CpaBHeHue Guiopsbl U (hayHbl
MaTEepUKOB U OCTpOBOB. bruoreorpaduueckue obnactu 3emiind. Bunbi-sHieMuku u
PEJUKTBHI.

OMOpPHOJIOTUYECKHE U  CPABHUTEIBHO-MOP(HOJIOTUYECKUE METOAbl H3YyYCHHS
IBOJIIONMH. ['eHeTHMYecKre MeXaHU3Mbl HBOJIIOLIMKM OHTOTEHEe3a U TOSBICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE U  aHAJOTHYHBIE  OPraHbI.
Pynumenrtapuble  opranbl W araBU3Mbl.  MOJIEKYISIPHO-T€HETUYECKHE,
OMOXMMHYECKHEe M  MaTeMaTHUYeCKWe  METOAbl  W3YYEHHUs  SBOJIOLUU.
I'omonoruunsie renpl. COBpEeMEHHbIE METOJAbI MOCTPOCHHS (PUIOTEHETHUECKUX
JICPEBbHEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOIHS T€HOMOB.

OO0mue 3akoHOMEpPHOCTH (TMpaBuia) HBOMOLMU. HeoOpaTUMOCTh 3BOIIOLUU.
AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB SBOJIIOINH

6.4

Hayunble rumoTe3bl NpPOUCXOXKJCHHMsS JKU3HUM Ha 3emie. AOHOreHe3 H
naHcrepMus. JloHaydyHble IpeACTaBICHUS O 3apOXKAECHUH KU3HU (KpeallMoHU3M).
I'mnore3a MOCTOSHHOTO CaMO3apOXKIACHUS JKU3HU U €€ OIPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnamnanunanum, JI. Ilacrepa. IlpoucxokneHue Ku3HHU U
acTpOOHOJIOTHSL.

OcHoOBHBIE 3Tambl HeopraHuueckod spomonuu. [lnanerapHas (reonoruyeckas)
9BOJIIOLMS. XUMHUYECKasi DBOJIOLHMSA. AOHMOTEHHBI CHHTE3 OpraHHYecKuX




BemecTB m3 Heopranmueckux. Omeir C. Mwmiepa u I'. FOpu. OOpaszoBanue
nosuMepoB U3 MoHoMmepoB. KoaunepBatHas runoresa A.M. Onapuna, rumnoresa
nepBuyHoro OymeoHa JDk. XomjaeiiHa, renermueckas rumore3a [. Meémnepa.
Pu6o3umer (T. Yek) u rumote3a «mvupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE ITPOTOKIETKHU.

Wctopust 3emmu u meroapl e€ uzyueHus. lckomaemble opraHndyeckue OCTATKH.
['eoxpononoruss u e€ Meronsl. OTHOCHUTENbHAs M a0COIIOTHAs T€OXPOHOJIOTHSL.
['eoxpoHosornueckas 1Kaa: 30Hbl, 3pbl, HEPUOIbI, FTTOXH.

HavanbHple dTanel opranndeckoi 3Boaronuu. [losBaeHue U 3BOJIIOLMSA MEPBBIX
KJIETOK. OBOJIOIUS MeTabonn3Ma. BO3HMKHOBEHHE TEPBBIX AKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOTIIIEHKN KaK aHaJIor MEepPBbIX Ha 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE IPOUCXOXKACHUE
BUpYycoB. IlpoucxokneHne MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONMUA BBICHIUX pacTeHUid. (OCHOBHBIE apOMOPGO3bI
pacteHuii. Beixon pacrenuit Ha cymy. llosBieHHe CHOpOBBIX pacTeHHH H
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHBIE JTambl 53BOJIOLNUU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bI
XKUBOTHBIX. Bennackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
tunoB. [lepBrie XOp10oBbIe )KUBOTHBIE. JKU3HD B BOJIE. DBOJIOLNS TO3BOHOYHBIX.
[Ipoucxoxnenne ampuodbuii u pentwmid. [IpoucxoxxaeHre MIEKOMUTAIOUIUX U
ntun. [lpuHnun kmrodyeBoro apomopgosa. OcBoeHne OecrO3BOHOYHBIMH U
ITO3BOHOYHBIMH KUBOTHBIMH CYILH.

Pa3BuTure xu3HM Ha 3emiie IO 3paM U MepuoJaM: apXxeu, MPOTEpPo30H, Maaeo30u,
Me3030#, KaiHO30M. OOmmas XapakKTepUCTUKA KIMMaTa € TEO0JOTHYECKUX
nporeccoB. [losiBIeHne U paciBeT XapaKTEpHbIX OPraHU3MOB. YTie00pa3oBaHUe:
€ro yCIOBHs U BIMSIHUE HA I'a30BbIM cocTaB aTMOChepsl.

MaccoBble BBIMHpaHHsS — 3KOJOTMYECKME KPHU3UChl Ipouuioro. llpuuuHel u
CJIIEICTBUSL MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIM 3KOJOTMYECKUH KPHU3UC, €ro
0COOCHHOCTHU

6.5

Paspenst m 3agaum  anTponosoruu. Mertonel aHTponosiornd. CTaHOBIIEHHE
IIPEICTABICHUN O IIPOUCXOKICHUM YesloBeKa. COBPEMEHHBIE HAYYHBIE TEOPHUH.
CxoncTBO 4YenmoBeKa € KUBOTHBIMH. CHCTEMAaTHMYECKOE IIOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPABHUTENIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTHYECKHUE, (hpU3HOJIOT0-OMOXUMUYECKHE,
noseneH4yeckue. OTanyns 4yenoBeka oT KUBOTHBIX. [IpsMOX0oxkaeHNE N KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUIHAJIBHOMN
CUCTEMBI.

JBwxyne cuibl ((hakTopbl) aHTPONOreHe3a: OHWOJIOTMYECKHE, COLMAaJIbHbIE.
CooTHolleHre OHOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OcHOBHBIE CTaAMH AHTPOIIOTE€HE3a. ABCTPAJIIONUTEKH — ABYHOTHE NPEAKH JIFOJEN.
UYenoBek  yMenbld, INE€pBbIE  WM3TOTOBIEHUA opyaui  Tpyaa. UYenosek
OpSAMOXOJAIIMA W TepBbI BbIXOA Jojedl 3a mpexaensl Adpuku. Yenosek
reiiiens0eprckuii — oOIMil MpeoK HeaHJepTalbCKOTo YesoBeKa M 4YelloBeKa
pasymMHOro. YemoBek HEAHIEPTAIbCKUN KaK BHUJ JIIOACH XOJIOJHOIO KIMMATa.
UYenoBek pa3yMHBIM COBPEMEHHOIO THIIA, JCHUCOBCKMH YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 32 npeaenaMu AQpuku.

DOBoMIONMSI  COBPEMEHHOIo uyesioBeKa. EcTecTBeHHBIM OTOOp B MOMYJSIMIX




yenoBeka. MyTallMOHHBIA Tporiecc W noaumMopdusm. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3pQeKT OCHOBATENS» B MOMYISIIASIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. Ilonarne o pace. bonpmume pacel:  eBporeougHas
(eBpasmiickasi), aBCTpajJO-HETpOUJHAs  (PKBATOPHAJIbHAS),  MOHIOJIOUIHAS
(a3maTcko-amMepuKaHcKkas). Bpems u myTu paccesneHus 4ejoBeKa MO IIJIaHETe.
EnunctBo  yenoBeweckux pac. HayyHas  HecocTOSATENbHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YellOBeKa K Ppa3sHbIM YCIOBHAM OKPY)KAIOUICH CpEJbI.
Bmusiane reorpaduyeckoit cpempl W Apeiida TeHOB Ha MOpdoJIOTHIO H
(U3MOJIOTHIO YeIOBEKa

OKOCHCTEMEI U MpUCYIIUEC UM 3aKOHOMCPHOCTHU

7.1

Paznens! u 3agaun sxostorun. CBsI3b 3KOJIOTUH C IPYTUMH HAyKaMU.

Meroast skosnoruu. IlosieBble HaOMIOACHHS. ODKCIEPUMEHTHI B OKOJIOTHU:
MPUPOJIHEIE U JlabopaTopHble. MoOJEIMpOBaHHE B HJKOJOTHH. MOHUTOPUHT
OKpYXKaIoIeH Cpeibl: TOKAIbHBIN, pErHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonoruyeckre (akTopsl M 3aKOHOMepHOCTH ux naeiictBus. Kiaccudukanus
JKOJIOTHUECKUX (aKTOpOB: aOMOTHYECKUE, OHOTHYECKHE, aHTPOIOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBHS dKoyorndeckux ¢axtopoB. [Ipasumio
munumyma (K. Inpenrens, 0. JIuOux). TonepantHOCTh. OBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnueckue Qaxtopsl. CBEeT Kak sKoJOrHyYecKuil ¢axrtop. JeficTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIbI
pacTeHMii M >KMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHrHajbHas pojib CBETA.
DOTONEPUOAU3M.

TemmepaTypa kak »dkojormueckuii (axrtop. JlelictBue Temmeparypsl Ha
opranu3mbl. [[OMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MblL. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

Brnaxnocte kak akojormdeckuii  ¢akrtop. IlpucnocoOiieHuss pacteHui K
noJiiepskanuio BogHoro Oananca. Kiaccuukanus pacTeHHil O OTHOIICHHIO K
Boie. [Iprcnoco6ieHus )KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXKHUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYILIHAs, IOYBEHHAs,
ryOWHHAs — MOJAMNOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHYECKUE
0COOCHHOCTH cpel oOuTaHusi opranu3moB. llpucrnocoOnenusi OopraHusmMoB K
YKU3HU B Pa3HBIX Cpeax.

buonornyeckue putmel. BHemnue u BHyrpeHHHE pUTMbL. CYyTOUYHbIE M FOJUYHBIE
putMbl. [IpHcrnocoONIeHHOCTh OPraHu3MOB K CE30HHBIM HM3MEHEHUSM YCIOBUMN
KU3HU.

XKuzuennsie Gopmbl opranusmoB. [loHsTre o xu3HeHHON (opme. KU3HEHHbIE
(dbopMbl pacTeHuil: AepeBbs, KYCTapHUKH, KYCTAaPHUYKHA, MHOTOJICTHHUE TpPAaBBHI,
oHOJIeTHUE TpaBbl. JKu3HeHHbIe (POPMBI JKUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a3poOMOHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HH.

buotnueckue ¢axtopsl. Buabl OMOTHYECKMX B3aMMOAECHUCTBHI: KOHKYpPEHIIMS,
XUITHUYECTBO, cUMOKMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, ¢opuueckue, ¢adbpudeckue). 3HAUCHUE
OMOTHUYECKUX B3aMMOJAEHCTBMM JUIS CYyLIECTBOBAaHUS OPraHU3MOB B cpejie
oOutanus. [IpuHIMI KOHKYPEHTHOTO UCKIIIOYEHHSI

7.3

DKoJIoTHYecKne XapakTepuCTHKU mnomymsuuu. [lomynsamus kak Ouonormueckas
cucrema. Posib HEOAHOPOIHOCTH Cpelibl, PU3MUECKUX OapbepoB U 0COOCHHOCTEN
O0MO0JIOTUH BHJIOB B (POPMHPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIIHMA.




OcHOBHbBIE TOKa3aTeNIM MOIMYJSALUU: YHUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas U
[I0JI0Basi  CTPYKTYpPa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCTD,
MU panus.

Okojoruyeckas cTpykrypa nonyiasuuu. OIleHKa YHCIEHHOCTH MOIYJISLUH.
JluHaMuKa NOmyJsIqUU U €€ peryasiuus. bUOTHYECKUH NMOTEHLHA IOIYJISIUH.
MopenupoBanue AuHaMUKM — nonyiasuud.  KpuBble  pocra  4MCIEHHOCTH
nonynsaunnd. Kpussle BbDKMBaHUA. Perymnsuus 4YUCIEHHOCTH IONIYJISALUN: POJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAMIMX OT TIUIOTHOCTH. OKOJOTUYECKHE
cTpareruu BUJOB (r- 1 K-cTparerun).

[Tonsitne 00 dKojormveckod Humie Buaa. MecrooOuTtanwe. MHoOromepHas
MoJzenb sKkonormyeckod HumK Jx.M. XatumHcoHa. Pa3zMepsl »KOIOrM4eckon
Huwu. [loTeHnmanbHas U peann3oBaHHas HUIIH.

Bun xak cucrema mnomynsuuil. Apeanbl BUIOB. Buasl M UX JKU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  TOBEJIEHUS WM  MUTpaluil  >KMBOTHBIX.
buosornueckue MHBa3UM 4yKEpOIHBIX BUJIOB

7.4

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu Mexay
opraHm3mMamMu B OHOIlEHO3€. ODKOCHCTeMa Kak OTKpbIiTas cucrema (A.Jlxk.
Tencnu). OyHKIMOHAIBHBIE OJOKW OPraHU3MOB B JIKOCHUCTEME: TPOIYIIECHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckne ypoBHU. Tpodudeckue Ienu W CETH.
Abuotnueckue 610ku sKkocucteM. [louBbl M mibl B skocucremax. Kpyrosopot
BEIIIECTB M MOTOK YHEPTUH B SKOCUCTEME.

OCHOBHBIE TOKa3aTeNM SKOCUCTEMBbI. bromacca W mpoayKuusi. DKOJIOTHYECKUE
MMUPaMU/IBI YrCcesl, OMOMAacChl M DHEPTHH.

HanpaBnennble 3akOHOMEpHbIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuuHble u
BTOPUYHBIE CYKIIECCMM M HX IMPUYMHBL. AHTPONOIE€HHbIE BO3ACHCTBHS Ha
cykueccuu. Kimimakcnoe coobuiectBo. buopaznoodpasue u noiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. AHTPOINOIE€HHBIE SKOCUCTEMBL. ATPOIKOCHCTEMA.
ArpoueHo3s. Paznuuns Mmex1y aHTpOIIOT€HHBIMU U TPUPOJHBIMH 3KOCHCTEMAaMHU.
Ypboakocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u
(ayna. CuHaHTponu3anus ropoJckoit gaynsl. buonoruueckoe u xo3s5HCTBEHHOE
3HAUEHUE arpo’KOCHCTEM U YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJIEUCTBUI OPraHU3MOB B 9KOCHCTEMAX.

[Iepenoc »HEeprum M BEMIECTB MEKIY CMEKHBIMU SKOCUCTEMAMH. Y CTOMUMBOCTh
OpPraHuW3MOB, TOMYJSIMUA M 3KOCUCTEM B  YCIOBHUSX €CTECTBEHHBIX H
AHTPOTIOTE€HHBIX BO3/ICUCTBUHN

7.5

buocthepa — oOmennanerapHas o6omo4yka 3eMiM, TA€ CYIIECTBYET WU
cymiectBoBana >ku3Hb. Yuenue B.W. Bepnaackoro o Owuocdepe. ObGnactu
o6uocdepsl u e€ coctas. )KuBoe BemecTBo 6uochepsl U ero PyHKIIUH.
3aKOHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOocTH OuOChepbl Kak
rnobanpHOM  dKocucTembl.  Jl[uHammueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE LHMKIBI (yriaepoja, as3ora).
PurmuuHOCTh siBNEHHI B Ouocdepe.

3oHanbHOCTh OMocgepsl. IlonsaTne o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJpA,
XBOWHBIE Jieca, CMEIIaHHble W IIUPOKOJIUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
NyCTBIHH, TPOMHYECKUE Jieca, BBICOKOTOpPbS. KiuMar, pacTUTENbHBIN U
KUBOTHBIN MUpP OOMOB CYIIIH.

CrtpykTypa u (YHKIHS >KUBBIX CHUCTEM, OIEHKAa UX PECYpCHOTO MOTEHIMAla U
6rocdepHbIX QyHKIMH

7.6

OKOJIOTHUYECKHE KPpHU3UChI U UX IIPUYNHBI. Bo3zgeiicTBue yenoBeka Ha 6H00(bepy.




3arpsi3HeHUE BO3IyIIHON cpeabl. OxpaHa BO3dyxa. 3arpsi3HEHHE BOJIHOM CpPEeJibl.
Oxpana BoAHbBIX pecypcoB. Pa3zpymienue nouBbl. OXpaHa [MOYBEHHBIX PECYPCOB.
N3meHeHne xmMara.

AHTpPOIIOTEHHOE BO3/ECHCTBUE HAa PACTUTEIbHBIM W >KMBOTHBIM Mup. OxpaHa
PacTUTENBHOIO U >KMBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIBI OXPaHbl IPUPOJBI.
Kpacubie kauru. Ocobo oxpansembie mpupoansie Ttepputopun (OOIIT).
Borannueckue capl U 300J0THYECKUE TAPKU.

OcCHOBHbIE MPUHIMIIBI YCTOWYMBOTO PA3BUTHSI YEJIOBEUECTBA U IPUPOIDIL.
PammonanbHOE  MPHUPOJONONIB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO
pa3zHooOpa3us 3emiu
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