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HNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ydeOHoMy mpeamery "buonorus" (manee - Ouomnorus) Ha
YpOBHE cpeHero obmero oOpa3oBaHMs COCTaBJIEHA HAa OCHOBE TpPeOOBaHUM K
pe3ysbTaTaM OCBOEHMSI OCHOBHOM 0Opa3oBaTeIbHON MIPOrpaMMbl CPEIHErO
obmero oOpaszoBanus, npeacraBieHHbeix B ®OI'OC  OO0O. Konneniuu
npenojaBanus y4yeOHOro rmnpeamera «bHONOrUsS» M OCHOBHBIX IOJIOKEHHM
dbenepanbHOI paboyeit mporpaMMbl BOCIIUTAHUS.

VYyeOubiii npeamer «buosorus» yriyonéHHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuHble npeametb». CoriacHo mnonoxeHuasm OI'OC COO npodunbHbIe
y4eOHbIE MpPEAMEThI, U3y4aeMble Ha YIUIYOJIEHHOM YpOBHE, SBIISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00OpazoBaHueM. B To ke Bpems
KOKJIBIH W3 DJTHUX YYEOHBIX TMPEIMETOB JIODKEH OBITh OPUCHTHUPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaneil o0ydaromMuXcss U CTUMYJIMPOBAHUEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUX0JIOTHEHN, CIOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacraBieHue O
e M 3ajadax M3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTeibHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKAHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3ieliaM W TeMaM, paclpeiesieHne To Kiaccam,
PEKOMEHyeT TMOCJIeI0BATeIbHOCTh U3YUYEHUs y4eOHOTO Marepuana Cc y4&Tom
MEXMPEIMETHBIX M BHYTPHUIIPEJAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIMUI TPEEMCTBEHHOCTH C HU3YYCHHEM OHWOJIOTMH Ha YpPOBHE
OCHOBHOTO  oO0miero oOpa3oBaHus, Ojarojaps 4YeMmMy IPOCMaTPUBACTCS
HAIIPABJICHHOCTh Ha  MOCJENyIolee pa3BUTHE OWMOJOTHYECKUX  3HAHUM,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
SKOJIOTUYECKOTO MBIIIJIEHUS, TPEACTaBICHUA O 370pOBOM o0Opasze KU3HHM, Ha
BOCIMTAaHUE OEpPEKHOTO OTHOIIEHUS K OKpYXKawollew mnpupoaHou cpene. B
nporpaMMe Mo OHOJIOTUM TaKXkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonmoruss» B peamuszamuu TpeboBanuit PI'OC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M MPEAMETHBIM pe3ylibTaTaM OOy4YeHUS U B
dbopMHUpOBaHMM  OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATENLHONW  NEATEIHLHOCTH
Oo0yyaloUMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHUS Ha
YPOBHE CpeAHero 001ero 0opa3oBaHusl.



VYuebOnsbiil npeamer «buosorus» Ha ypoBHE CpeAHEro oOuiero oopa3oBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha
paclivpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O KMBOM MPHUPOJE, OCHOBAX
MOJEKYISIPHOM W KJIETOYHOM OMOJIOTHMH, dMOPUOJIOTUM W OHOJOTUM Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOIOLIUOHHOTO YYEHUS U HKOJIOTHH.

N3yuenue yuebHoro mpeamera «buosorusy» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYyYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aldiX  CpPEIHEro
npodeccruoHaibHOro oopazoBanusi. OCHOBY €ro CoJiep>KaHusl COCTABIIIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3felioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 knaccax 3TM 3HaHUSA TOJy4arOT pa3BuTHe. Tak,
paclIMpeHbl U YIriIyOJIeHbl OWOJIOTMYECKHE 3HAHUSA O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusixX, OpraHu3Me 4YelloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpaunus OUOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUMMUCS TPHU U3YYCHHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmmbl 1o yueOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOABl K H3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllU, SBOJIOIMHA OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
M3YYarOTCSl OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOTUH, AIMOPUOIOTHH U
OMONIOTUN PAa3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcs IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLNMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U y4eHHE 0 Ouocdepe.

VYyeOnbiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
O0Oy4JaroIMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, MJIEH, MPUHITUIIOB U MPABUJI,
JIe)KaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOT000pa3uM MU OCOOCHHOCTSAX KIJIETKHM, OpraHu3Ma, MOMyJIsSIuH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAIHBIX aCHEKTaX OMOJOTMYECKUX 3HAHUU. J1Jist
pa3BUTUS M TOJAEpKAHUS HHTepeca OOydaromMXcsi K OHOJOTHMH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUYECKOTO MaTepuajia B COAEpPKaHUH MPOTrpaMMBbl
no OMONOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PAa3BUTHS



TOM WM MHOW o00nacTh OWOJIOTMM, BKJIAJOM OTEUYECTBEHHBIX M 3apyOekKHBIX
Y4E€HBIX B pEIICHUE BAXKHEHIITUX OMOJIOTMYECKUX U IKOJIOTUUECKUX POOIIEM.

Henb nzyyenus yueOHoro npeamera «buonorus» Ha yriiy0Ji€HHOM YpOBHE —
OBJIaJiIcHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBbHOU
OpraHM3allMyi >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETeHUE YMEHH
MCII0JIb30BaTh 3TH 3HaHUSA B (OPMHUPOBAHUU MHTEpECa K ONpEeNesIEHHON 00JacTu
po(ecCUOHANBHON N1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIeUMBAETCS PEIICHUEM CIIECAYIOINX 3a4a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBujIax, COCTaBISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOCHHH, MHOTO00pa3Wh U OCOOEHHOCTAX OWOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMoreoreHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITHUAX
U COBPEMEHHBIX MCCJICAOBAHUSAX B OUOJIOTHH;

03HAKOMJICHHE OOYyYaloIUXCd C METOJaMH TIO3HAHMS KUBOW TPUPOJIBIL:
UCCJICOBATEILCKUMU  METOJaMU  OMOJIOTMUYECKUX HayK (MOJICKYJISIpHOH U
KJIETOYHON OHOJOTHMH, HMOPHUOJIOTUU U OHOJOTUM PA3BUTHS, TEHETUKH W
CeJICKIIMM, OWOTEXHOJIOTUM M CHUHTETHYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHMHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
uccle/oBaHUA B Jlabopatopun U B mOpupoje (HaOmrofeHWe, HU3MEpPEHHE,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJicHUe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh W MCIOJB30BaTh OMOJIOTMYECKYI0 HWH(POpPMAIIMIO; TOIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U COIUAJIbHO-)KOHOMHUYECKMMU M  OIKOJIOTHYECKUMU
npoOJieMaMu YeJOBEYeCTBa; OIEHWBATH IOCIENCTBUS CBOEH AESTENBHOCTH TIO
OTHONIICHUIO K OKPYKaloIlIel NPUPOJHOU cpele, COOCTBEHHOMY 3I0POBBIO H
3IOPOBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBATH M  COOJIFOAATH  MEPHI
npodunakTuki MHGEKIIMOHHBIX 3a00JIeBaHMA, TIPaBWIa TTOBEJCHUS B MPUPOJIC U
obecrieueHus1 OE30MaCHOCTH COOCTBEHHOW JKM3HEACATEILHOCTH B YpPE3BBIYaHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BuTHE y OOyYarOlMXCsl UHTEIJIEKTYaAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B TMpOLIECCE€ 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITUSIMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHH, pEUIa€MbIMHU €10 Mpo0JieMaMu, METOAO0JOTHEN
OMOJIOTUYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCHEPUMEHTAIBHBIX



WCCIICIOBAHMN, PEIIeHUs] OMOJIOTUYECKUX 3a/4a4, MOJCINPOBAHUS OMOIOTHUECKUX
00BEKTOB U MIPOLIECCOB;

BOCTIUTaHUE Y O0YJarONINXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIC B
IEJIOM M K OTIEIBHBIM €€ 00bEeKTaM U SBICHUSAM; (OPMUPOBAHUE IKOTOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpeTeHne  OOYyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJIONONIB30BaHUMN  (COOJIOICHUE TPAaBUI TOBEJICHUS B MPUPOJE, OXPaHbI
BUJIOB, KOCHCTEM, OUOC(hEephl), COXpaHEHUH COOCTBEHHOI'O 3710POBbSI U 3/10POBbS
OKpYXXarolmux Jrojed  (coOmoaeHuss Mep NpoPUIaKTUKU — 3a00JIeBaHUMH,
oOecrnieueHrne O€30MAaCHOCTU KU3HEACITETPHOCTH B YPE3BBIYAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/IaHMe  YCJOBHMHA  JUIS  OCO3HAHHOTO  BBIOOpa  OOYYarOIIUMUCS
VHIUBHUAYaTbHOU oOpaszoBaTeIbpHON TPACKTOpUH, CITOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(ECCHOHAIEHOMY CaMOOTPEACIEHUI0, B COOTBETCTBUU C
WHIVNBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMH Ha YIIIyOJICHHOM
YpOBHE cpeliHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hefieno), B 11 kimacce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUYEHHs] OHOJIOTHUU
OCYIIECTBIISIETCS C y4ETOM Crenu(UKN €ro COACp)KaHWsS M HATpPaBICHHOCTH Ha
NpOJOJIKEHHE OMOJOTrMYecKOro 0o0pa3oBaHUs B OpraHU3alUSAX CPEIHETO
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUAI.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHU HA YriayOJEHHOM YPOBHE
ABIIAETCS TIPOBEJEHUE JTa0OpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00ydJaromuXxcs B BBINOJHECHUU MPOCKTHBIX M y4eOHO-HCCIIEOBATEIIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEAeNIeTcsl Y4YUTelleM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUATbHO-TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOJIHBIX YCIOBHIA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMmsbl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OMoJ0OTUsSI — KOMILJIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJAHBIE M TIOMCKOBBIE HAYYHBIE WCCICJAOBAaHUS B
ouonoruu.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTtuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIUIEHHOCTH, OXPaHEe MPUPOIbI.

JdemoHncTpanumn

[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.
. Basunos, H. B. Tumodees-Pecorckuii, [[x. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSIAOYEHHOCTb CTPYKTYpbI, OTKPBITOCTh, CaMOOPraHHU3allus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOUYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bnoreoneHoTnyeckuii), OmocdepHsrii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU >KUBOTO. JKHW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiiye >KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aIINH.

N3ydenne xuBBIX cuUcTeM. Meroasl Ouoyiorudyeckod Hayku. HaGmronenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3aMs, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux mgaHHbBIX. OIEHKAa JOCTOBEPHOCTH TOJYYCHHBIX
pe3ynbraToB. [lprumHBl uUCKaxeHHs pe3yabTaToB JKcnepumeHTta. [lonstue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuislt u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucrembl», «CBOWCTBAa KHBOM MaTepum», «YPOBHHU OpraHU3alMU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «Metomsl
W3y4YEHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  ynabopaTopHoe  o0OpyJoBaHME IS TPOBEICHUS
HaOJI0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «Vcronb30BaHUE PA3MUYHBIX METOJOB IPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS €IWHHUIIA JKUBOro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. IlIBanh,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTHH:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

[Toptpetsr: P. I'yk, A. Jleenryk, T. IllIBanu, M. lIneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBI MHKPOCKOID,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass paodora «V3ydeHue METOJAOB KJICTOYHOM OHMOJIOTUH
(xpomatorpadus, amekrpodope3, audbdepeHMaTLHOE IEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bona m e€ ponb Kak pacTBOpPUTENS, peareHTa, y4yacThe B CTPYKTYpUPOBAHHU
KJIETKH, TETUIOPETYNSui. MuHepalbHbIe BEIIECTBA KJICTKH, WX OHOJIOTHYECKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BeHlecTBa KIETKU. buosormdeckue mnoauMepsl. benku.
AMUHOKHUCTIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoi Monekysbl. [lepBuynas
CTpYKTypa Oenka, NeNTUIHas CBs3b. BTopuuHas, TpeTU4yHasi, 4YEeTBEPTUUHAs
cTpyktypsl. Jlenatypamms. CgoiictBa OenkoB. Kimaccudukanus  OenKoB.
buonornueckue Qpynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcCaxapubl U NOJUCAXapU/IbI.
OO6mmuit  1maH cTpoeHus U (PU3UKO-XMMHYECKHUE CBOWMCTBA  YTIJIEBOJOB.
buonorndeckue pyHKIUM YTII€BOAOB.

Jlunuaet. 'uapodunsHo-ruapodoOHbIe cBOMCTBA. Kitaccudukaius JIUMUA0B.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue GyHKIMH
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYNPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommnementapHoctu. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaes PHK. ®yukuun PHK B kietke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B Mosekyie ATO.
buonornueckue pynkiuu AT®. BoccTtaHoBIEHHBIE MEPEHOCUUKHU, UX PYHKIIMH B
kinetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CtpykTypHas Ouoisiorusi: OMOXUMHUYEecKHue U OMOoDU3NYECKUE HCCIEAOBAHMS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyll. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpanuu

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

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnuuer u cxembl: «Ilepuonnueckas TabnMIla XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOJbI», «BemecTtBa B cocTaBe Opranu3MoB», «CTpoeHHe
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOeHHE MOJEKYI
yraeBoJoB», «CTpoeHue MOJEKyl JuNnuaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue monexkyinsl ATO».

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlaGopaTopHas padora «OOHapyxeHHe OEIKOB C TTOMOIIBIO KaueCTBEHHBIX
peaKum».

JlaGopatopHasi  pabGora  «JccinemoBaHue — HYKJIEMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKIUH KJIETKH

Tunel KJIETOK: »JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKIIMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckout kiaeTku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOeHHOCTH CTpoeHUs TeTepoTpodHONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO 1 poJib IPOKapHUoOT B OMOLIEHO3AX.

Crpoenue u (GyHKIIMOHUPOBaHUE YKApUOTUYECKOU KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmaiemma). CTpykTypa IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA U BTOPUYHBIMI
akTuBHbIA TpaHcnopT). llomynponunaemocts wmeMOpansl. PabGoTta HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (aronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa u QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, rpuOoB.

Hutommazma. [uto3ome. [lutockener. JIBmxenue muroriasMbel. OpraHouasl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOWJAbl KIETKH: DJHJIOIUIa3MaTUYeCcKas CeTh
(BIIC), anmapat I'onblKK, JTU30COMBI, UX CTpoeHuEe U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAO0B KieTKU. CTpoeHHE TpaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpaesnenus oenxog ¢ IIIC. CuHTte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuit  (arpaHyisipHbI)  SHAOIJIA3MATHYECKHI
petukynyMm. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonnyaBTOHOMHBIE =~ OpPraHOUIbI  KIJIETKH:  MHUTOXOHAPHH,  IUTACTHU[IBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckui,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHIApHN W miactui. [lepBuunsie,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JIEMKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounasl kieTku CTpoeHne W (yHKIIMM HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmsol. MBIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpybouku. KineTouHsrit
ueHtp. CTpoeHHe W [BUXKEHUE JKIYTUKOB U pecHUYEK. MuUkpoTpyOouku
nuToriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
muxpompyodouxamu. Momopnsie benxu.

Anpo. Obonouka sipa, XpOMAaTHH, KapHOILUIa3Ma, SIPBIIIKUA, UX CTPOEHUE U
bynakiuu. SAnepHbrit 0enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B uHTep(a3HOM siape. Iyxpomamur u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamukxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpancnopm.

Kinerounsie BkiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmuisl U cxembl: «CTpoeHHE HYKapUOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJETKW», «CTpoeHHMEe  pacTUTENbHOM  KIeTKnW», «CTpoeHue
MUTOXOHJIpUMNY, «Apoy, «CTpoeHne MPOKAPUOTUUECKON KIETKU.

O6GopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPaCcCTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KIIETOK.

Jlaboparopnass padora «/3yueHHe CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTnuyeckas padora «3yuyeHue cBOWCTB KJIETOUYHON MEMOPAHbBI.

JlabopaTtopnas padora «MccnegoBaHue mia3mMoiuM3a U JEIUIa3MOJid3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnueckass paGora  «V3ydyeHue  JABMKEHUS  [UTOIIA3MbI B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AccUMWISIITUSA U AUCCUMUMIIALINS — JIBE CTOPOHBI MeTabom3Ma. Turbl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpodHBIA. YYacTHEe KHUCIOpoda B OOMEHHBIX
mpolieccax. JHEpreTudyeckoe olecreueHne KIeTku: TmpeBpaiienue ATD B
oOMeHHBIX Tporeccax. DEepMEHTATHBHBIA XapaKTep peakiuid KIETOYHOTO
meTabonuzma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPTraHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBUUHBIA CHUHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. POTOCHHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nuUSMeHmul U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToOB B MpoLECCe
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HAaKTOPOB
Ha CKOpOCTh hoTOoCHHTE3a. 3HaueHUEe HOTOCUHTE3A.

XEeMOCHUHTE3. Paznoob6pasue OPTraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIIUPYIOIHNE OaKTepUu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AHa’poOHBIe OpraHu3Mbl. Buabsl Opoxenus. [IpogykTel OpoxkeHUS H HX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIN OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOMmeHa.
[ToaroroBuTenpHBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICIUICHHE TITIOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUH B
npoiieccax Ononoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE
bochopunupoBanue. uepeus memopanHoz2o epaduenma npomoHos. Cunmes



ATD: paboma npomounnoi AT®-cunmaser. IlpeumyniecTBa a’3poOHOT0 MyTH
oOMeHa BelecTB mepe aHadPOOHBIM. DP(HEKTUBHOCTH YSHEPTETHUECKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: k. Ilpuctou, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3», «DHEpreTudeckuii oomMen», «buocunres
oenkay, «Ctpoenue ¢pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJIECHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHnass pabora «l3ydyeHuME  KATAIMTUYECKON  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

JlabopaTopHass paGora «/3ydyeHue (EepMEHTATUBHOTO pacCHICIIICHUS
MEPOKCHU/IA BOJOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHue TporiecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXaAHUS.

Tema 7. HacaeacrBeHHass uHGOPMALUSA M peajn3alusa e€é B KJIeTKe

Peakiiuu mMarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKITUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJ, ero cBoucrBa. TpaHckpunuuss — MarpuuHblii cuHTe3 PHK. IlpunHiunsr
TPAHCKPUIILMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou xiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amunHokucinor. Poias pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzalus reHoMa y
IPOKAapUOT U 3YKapHOT. Perynsnus akTUBHOCTH T'€HOB Yy MNpPOKapHoOT. ['hmoresa
onepona (®. XKako0, XK. Mano). Monekynaprblie MexaHuzmvl IKCNpeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perynsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — Heknerounbie (OpMBI )KU3HU B 00IUraTHbIe apa3uThl. CTpoeHHe
MIPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIll YUKl
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpaunckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, ®KUBOTHBIX, pactenuii. CIIN, COVID-
19, conmanbHbIe ¥ MEAUIIMHCKHE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHLIX Ouo102udeckux oannvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvie ynkyuu 6enxos. Cnocodvl 00cmasku 1eKapcma.



JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. iBanOBCKUM.

Tabmuipl u cxeMbl: «buocunrte3 Oenkay, «['enernueckuit koa», «Bupycs,
«baktepuodaruy.

IIpakTuuyeckas padora «Co31aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN LUK KICTKH

Knerounsii nuki, ero mnepuoasl W peryisuusa. Wurepdaza um  Mutos.
Oco0eHHOCTH TpolieccOoB, MpoTeKarmux B HHTep(asze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
MOCTCUHTETUYECKUH (IPEMUTOTHUECKUI) MEPUOAbl UHTEP(A3bI.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpunnuner permmmkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOMAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonornunbie xpomocombl. [lonoBbie
XPOMOCOMBI.

lenenue knetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASIIME B HHUX

npoiiecchl. Tumbl MuTo3a. KaproknHe3 u nutokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsimus MuTOTHMYECKOTrO IMKIA KJIETKH. [Iporpammmupyemasi KieTodHas
rubesnp — arnomnTo3.

Knerounoe smpo, Xxpomocombl, (GyHKIMOHAIbHAsT T€HOMHUKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel u cxembl: «OKU3HEHHBIM MUK KIETKH», «Murtos», «CTtpoeHwue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpoOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEIIKa JTyKay.

JlaGopaTopHasi padora «3yueHune XpPOMOCOM Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHnas padora «HabGmonenre MuTo3a B KJIETKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHUu3MOB. OOHOKJIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTpOEHUS U JKU3HEACSITEIIBHOCTH  OJHOKJIETOYHBIX
opraHm3MoB. bakTepuu, apxew, OJHOKJICTOYHBIC TPHOBI, OJHOKIETOUYHBIC
BOJIOPOCTH, Apyrue npotucthl. KolloHWanbHbIE OpraHU3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHu, oOpraHsl U
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tunbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelibHAas,
MOKPOBHAsI, MPOBOJsIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHWUS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHASA, MbIlIeYHasi, HepBHAsA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pPacMoJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTHUBHBbIE OpraHbl pacteHuid. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranm3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBMJKEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, KTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTECHMIA:
TPONU3MBI M HACTUHU. J[BM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKa:
MbIlieuHas cucreMa. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHUsMU. [Iutanue kxuBOTHBIX. BHyTpunosoctHoe u
BHYTPUKJIETOUHOE MuIleBapeHue. [luTaHne mNO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
NUIIEBAapUTENIbHOrO Tpakra. [IumeBapurensHbie xenessl. [lumeBapurenbHas
CHUCTEMa YETIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MIIeKONUTatoMX. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHCIOPT BELIECTB y OPraHU3MOB. [paHCHOPTHBIE CHUCTEMBI PACTCHU.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KpoBooOpaiieHus. IBOJIIONHUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI MTO3BOHOYHBIX KHBOTHBIX. PaboTta
cepaua u e€ peryismnus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbel BbieneHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPTraHOB BbIJICIICHUS.
CBs13b MOJOCTH T€NA C KPOBEHOCHOM M BBICIHUTENIBHON cucTeMamu. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [Touku. CtpoeHue m (pyHKUMOHUPOBAHUE
Hepona. OOpazoBaHuE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoOB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl
OakTepuidi W UUCTHl NPOCTEHIIMX. 3allUTa Yy MHOTOKJIETOYHBIX pPacCTCHUH.
Kyrtukyna. CpencTsa macCUBHON M XUMUYECKOW 3a1IUThl. DUTOHIIUBL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3amurta opranusma ot OonesHeil. UMMyHHasi cuctema denoBeka. KieTouHb u
IYMOpPAJIbHBI MUMMYHHUTET. BpoXIE€HHBIA W NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOXAEHHOTO
MMMYHUTETA B pa3BUTUU CUCTEMHBIX 3a001€BaHUI.

PazgpaxkxumocTe ¥ perymdanus |y OpramusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakxumMocTe W perymauus y
pacteHuil. PocToBbIE BEllIECTBA U UX 3HAYCHHE.

HepBHast cucrema u pediekTtopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOMIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

I'ymopanibHas perynsiuus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl HHIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. J[elCTBME TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umoramamo-runodusapHas
cucTema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBios.

Tabmuuer u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHE JHUCTOBOM IIACTUHKW», «TKaHU XKUBOTHBIX», «CKEIeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cUCTEMa», «IDHJOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHHUTETY, «Ku1meuHonoa0CTHRIE, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue n0XAeBoro uepssi», «HepBHas
cuctema peio», «HepBHas cucrema narymkw», «HepBHas — cucrema
npecMmbikatonuxcsi»,  «HepBHas  cucrema  nrtuiy», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



OGopynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPHl KOMHATHBIX pAaCTeHUH, repoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
paciierieHnus Kpaxmasa U OeJIKOB MoJl JeHCTBUEM (PEPMEHTOB, 000pYI0BaHUE TS
JEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIXaTeIbHBIX JIBUKEHUN, MOJIETI TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTEHUI.

JlaGoparopHasi padora «3ydyeHue TKaHE )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl Pa3MHOKEHHUSI OpPraHu3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
¢dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBble KIeTKW, Wik rameTsl. Meio3. Craauu
Meno3za. [loBegenne xpomocom B meno3e. Kpoccunrosep. buonornueckuii CMbICI
Mel03a M TOJIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogorBopeHne u SMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoOsbI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 pPa3BUTHHU OPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npooaem dMOPUOTIOSUML.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsiiust). 3aKiiaika OpraHoB M TKaHEH U3 3apOoJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIErOcs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknagka IUIaHA CTPOCHHUS KUBOTHOTO Kak pPeE3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PaA3IMYHBIX
(aKTOpPOB OKPY’KAIOIIEH CPEeIbI.

Poct u pasButue xuBoTHBIX. llocTomOpuoHanbubld mepuon. Ilpsimoe wu
HempsiMoe  pa3BuTHe. PasButne ¢ wmeramopdo3oM 'y OeClO3BOHOYHBIX W
MMO3BOHOYHBIX KUBOTHBIX. bHoJOrMYeckoe 3HAaYE€HHE MPSIMOTO0 U HENPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoae. Tumbl pocTta KUBOTHBIX. DaKTOPBI
PEryJsiliii POCTa KUBOTHBIX U yenoBeka. CTauu MOCTIMOPUOHAIILHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esoBeka. [leproapl oHToreHesa yenoBeka. CTapeHne U CMEepTh Kak
OMOJIOrMYeCKUE MPOIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHud. OIIONOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3Mbl pETYJISIMU OHTOT€HE3a Y PACTCHUHN U JKUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOkeHHE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIVICHBDY,
«Pa3mHoOxeHue ruapel», «Meito3», «XpomocoMmsl», «I'amerorenes», «CTpoeHHE
AUIEKIIETKH U crepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHesa», «lIpsMoe u
HENpsIMOe pa3BuTuEe», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIIOOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CEMSIH OJHOJOJBHBIX U JIBYIOJBHBIX pacTeHUI», «KM3HEHHBIA LUKII
MOPCKOW  KamycThbl», <« KW3HEHHBIM LUKI MXxa», <«OKH3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPONpENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3ydyeHue CTPOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpPraHOB pPAa3MHOMXEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — HayKa 0 HaCJeJACTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHU3MoOB

Hcropust craHoOBIEeHHs W pa3BUTHUS TEHETHKHM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPHU3HAKU, AOMUHAHTHBIA M PELIECCUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.



OCHOBHBIE =~ METOJIbl ~ TE€HETUKW: THUOPUIIONOTUYECKUH,  LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKH.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
Baswiios, A. H. benoszepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToAbl TeHeTUKNY, «CXEMbI CKpEIIBaHUS.

JlabopaTtopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eauHooOpasusi rTMOpuI0B repBoro nokosaeHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paclleruieHus Mpu3HakoB. LlUToMOrmyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ Umore3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpemupanue. [IpoMexyTouHbIN XxapaKTep HACIEI0BAHUA.
Pacmiennenne npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemuBanue. Tpetuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOT0
HaclieIOBaHUs  NIPU3HAKOB. [Mutonornueckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAaHUS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuensiieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamu. XPpOMOCOMHas
TEOpPHs HACTIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnocTtHas cucrtema. [lenoTpornus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHIT KOHTPOJb PA3BUTHS PACTCHUM, >XKMBOTHBIX W 4YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, TOBEICHUS W KOTHUTHUBHBIX (YHKIIUH.
['eneTnueckre MeXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOMOM». ['eHeTHYecKue acrheKThl KOHTPOIA U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuun

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpoi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
MeHnnens», «AHanu3upyollee CcKpelnBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CUerjieHHOe HacjleAOoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,



«Kapuotun denoBeka», «Kapuotun apozoduns», «Kapuotunm nTuib,
«MHOXeCTBeHHBIN aaennu3M», «B3aumMo1eiCTBHE I'eHOBY.

O6GopynoBaHue: MOJEAb JJISI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opa3us
THOPUIOB TIEPBOrO TOKOJCHUS M PaACHICIUICHUS IPU3HAKOB, MOJACIb IS
JEMOHCTpAllMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJAENb IS
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3odumar.

IIpakTnueckas padora «lI3ydyeHune pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEILIMBAaHUS Y APO30(PUIBD».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBECHHAS.

MopaudukanuonHas HW3MEHUYMBOCTh. Poib  cpeasl B (OpMUPOBAHUU
MoaupUKaMOHHON n3MeHUuBOCTH. Hopma peakuum mpusHaka. BapuannoHHBIHM
psn u BapuanmonHas kpubas (B. Horanncen). CpoiictBa MoAuUKaIMOHHON
U3MEHYUBOCTH.

I'eHoTunuueckass U3MEeHUYUBOCTh. CBOMCTBA T€HOTUIMMYECKON M3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. Mel03 H TMOJOBOW TIPOILIECC — OCHOBA
KOMOWHATHUBHON U3MEHYUBOCTU. POJTb KOMOMHATHBHON U3MEHUYHUBOCTH B CO3JJaHUH
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HUKHOBECHUsS MyTauuid. MyTareHbl HW WX BJIMSIHAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanuun

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

Tabmumer w cxeMbl:  «Buapl  w3MeHUYMBOCTHY», «MoaudukaruoHHas
W3MEHYHUBOCTBY, «KomOuHaTuBHas U3MEHYHUBOCTBY, «Meiio3w,
«OmnomoTBopeHuey, «I eHeTnueckne 3a00eBaHUS YeIOBEeKay, « BUIbI MyTaIuiiy.



OO6opynoBaHue: XKUBbIE U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psijga U
BApUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONpENnapaTax)».

Tema 14. I'eHeTuKa Yesi0OBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToabl  M3Y4YEHHMs] TEHETMKU  YEJOBEKa: T'€HEAJOTMYECKUU,
OJIU3HEIOBEIH, IUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00€BaHuUs YeoBeKa. | eHHbIE B XPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEAPacIioioKeHHOCTHIO.
3HaueHUE MEIUIIMHCKOW TeHETHKU B MPEIOTBPAICHUU U JICYCHUU NeHETUYECKUX
3a00JeBaHUil YeoBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBHIC
KJIeTKU. [TOHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIMEKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

I'enetnyeckne ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bu3MUEeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTUSIM.

JdemoHcTpanumn

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHHS] TCHETUKH
yesioBekay, «I eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKausi WU CeJNeKUUs. 3apOoKJICHHUE CEJIIEKUMU U JOMECTHUKAIUU.
Yyenne H. M. BaBunoBa o lleHTpax NpoUCXOXIEHUS ©W MHOrooOpasus
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#&uBOTHbIX. CopT, mOpoJaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSJAOB B
HacienacTtBeHHoW wm3MeHumBocth H. WM. BasujoBa, ero 3HaueHue s
CEJIEKIIMOHHON padOTHhl.

Meronpl ceneKnuoHHON paboThl. McKyccTBeHHBI OTOOp: MAaCCOBBIA U
WHAUBUAYaIbHBIM. DTarbl KOMOMHAIIMOHHOMN CCIICKIIUU. HUcnwiTanne
npousBoauTeNied 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUITY ¢ momoInbio aHammza J{HK.

NckyccTBeHHBIW ~ MyTareHe3 Kak  METOJl  CEJIEKUMOHHOM  paOoThI.
PannannoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalUil y KyJbTYPHBIX



dbopm opranuzmoB. Hcnonap30BaHME TEHOMHOIO PEIAKTUPOBAHUS KM METOJ/OB
pekomOuHanTHEIX JJHK a1t monmydyeHust ncxoaHoro mMatepuana sl CEIeKIUH.

[lonyuenue MIOJIUTIIIOUIOB. BuyTtpusunoas rudpuan3aIus.
bnuzkopoacTBeHHOE — cKpemiuBaHue, WM WHOpuAuHT.  HeponctBeHHOE
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEKBHUIOBBIX THOPUIOB. J{OCTHXKEHUS CENEKIIMHU PACTEeHUN U )KUBOTHBIX. «3enéHnas
DesONOYULY.

CoxpaHeHre U U3y4YeHHE T'eHETHUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUM U
WX  JUKUX  poAWYed I CO3MaHUsi  HOBBIX COPTOB UM TUOPUAOB
CEIbCKOXO3AMCTBEHHBIX  KYJNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHEeMUYECKUMU PeCcypPCamu CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJsax YIyuuleHUus Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbX MmexHoI02UlL.

JdemoHcTpanuun

IToptpersi: H. WU. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSANIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metoapl cenexkuuny, «Otnanéunas rudbpuauzanus», «MyTtareses.

JlabopaTopHas padora «l3yueHue cOpToB KyJIbTYPHBIX PACTEHHI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHMIKEHMSI CEJEKI[MU PAcTeHUM u
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA Y4YacTOK, B TEIJIMYHOE XO35WCTBO, B JA0OPATOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJIOTUA

OOBEKThI, MCHOJIB3yEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBBIC
KyJbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanuunonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNne, TMOMyYeHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHosiorui. [Ipon3BocTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJbIO MOTYUYECHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOe OMOCUHTETUUECKUE ITYTH.



Knerounas unxenepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW PACTEHUH H
KUBOTHBIX. Kpumobanku. ComaTuueckass THOpUAM3AUS W COMATHYCCKHUI
sMOpuoreHe3. lcnonab3oBaHWE TAILUIONMAOB B CEJNEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHbIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonozuu 0300po6IeHsl, KYIbMUSUPOEaAHUs. U  MUKPOKIOHANbHO20
DA3MHONCEHUS CENIbCKOXO3AUCTNBEHHBIX KYAbMYD.

XpomMocOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantubix J{HK. Cosdanue mpanceennvix opeanuzmos.
JlocTvkeHUsT M IEPCHEKTUBBl  XPOMOCOMHOM U TE€HHOM  UHXXEHEpPUM.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [11P-
JIUArHocTUKa. MeTaboJIOMHBIM aHaNu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
YEJOBEKa I OLICHKH COCTOSIHUSL €ro 3J0poBbs. MCHOab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OvounxkeHepuss [ pa3pabOTKH
(yHIlaMEHTaJbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/1aHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL PEILICHUA 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIMHEI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oynuteneid OPBU, ycTaHoBieHHE MOJIEKYNISpPHBIX MEXaHHU3MOB
¢ynkumonuposanusi PHK-cogepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpamuun

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IPOU3BOACTBEY, «KileTounas nHKeHepUs», «I'eHHas MHKEHEPU».

JlabopaTopHas padota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHUNY.

IIpakTuyeckasi padora «IlonydeHue MOJTOYHOKHUCITBIX IPOTYKTOBY.

JKckypcusi «bUOTEXHONOTMS — Ba)KHEWIIas MPOU3BOJAMUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)Y.

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHOHHBIX MPEICTABJICHHH B
omosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanochbUiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AesarenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHAs M3MEHUYMBOCTh, OoprOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTI). HeltpanbHas
teopus sBomtouuu. CoBpeMeHHas HBOJIIOLMOHHAS  OuoNOrvs. 3HayeHUe
ABOJIFOLIMOHHON TEOPUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, K. JInnnent, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuupr u cxembl: «Cuctema xuBod npuponsl (mo K. Jlunuero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HOpMHUpPOBaHUS
MPUCTIOCOOJICHN y pacTeHudl W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapipyTa nyremectsus Y. lapsuna», «Haxonku Y. JapBunay, «PopMbl 60pbObI
3a cymectBoBaHue», «lloponabl romybeit», «MHorooOpasue KyiabTypHBIX (opM
KarycTbl», «[lopoasl JoOMaIHuX KUBOTHBIX», «CxemMa 00pa30BaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYUIUX CHJ DSBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUS] CAHTETUUECKOM TEOPHH 3BOIOLIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[lomynsiuusa Kak 3jieMEeHTapHas eIuHULa 3BoJolru. COBpeMEHHBIE METOIbI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnonyisiuuidi. M3Menenue
reHopoHa TOMYJSIMU KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTudyeckoro papHoecus Jxx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPhl (ABUKYIIME CHUJIBI) SBONIONUU. MyTallMOHHBIH
npouecc. KomOunatuBHass u3MeHYuBOCTh. [peiid reHoB — chyuailiHble
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymismusx. O@dekr
ocHOBatens. JDgpgpexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemUYyecKo20
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue sgpgpekma Opetigha 2enos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMOJIOTHYecKas (PEPOTYKTHBHAS).

EctecTBeHHBI O0TOOpP — HampapBisomuil ¢GakTop dBOIONUU. DOPMBI
€CTEeCTBEHHOTO  OTOOpa:  JBIKYIIMH, CTaOMIM3UPYIONIMNA,  pa3pbIBArOITUN
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocOONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — MpUCHOCOONEHW y  opraHu3MoB.  ApoMmopdo3bl U
puanoagantauuu. [Ipumepsl npucnocoOaeHuil y opranu3mMoB: MOp(hoIoruueckue,
¢usnonornyeckne,  OHMOXMMHYECKHE,  MOBeAeHUeckne.  OTHOCHTEIBHOCTH
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u crpykrypa. BumooOpa3oBaHue Kkak pe3ynbTar
MUKpPOIBOMIONMHU. M3omsmust — KimtoueBor (akTop BumooOpazoBanus. Ilytn u
CIIOCOOBI BHJI000pa30BaHHUS: aJI0maTpUYECKOe (reorpaduyeckoe),



CUMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIONAU3AIIMS,
rubpuanzanus). JmuTeasHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GopMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.

Ponp »BOMIOIIMOHHOW OHWOJOrMM B pa3pabOTKE HAy4YHBIX METOJOB
coxpaHeHHsi 6uopazHooOpasusi. MUKpPOIBOJIOIUS U KOJBOJIOIUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanuun

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabmumpl u cxembl: «MyTallMoOHHasT HU3MEHYHMBOCThHY», «llomynsiuonHas
CTPYKTypa BHIa», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwxymiue
CWJIbl HBOJIIOLIUUY, «DKOJIOTHMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«l'eorpadmyeckass M3OMSALMUS  JTUCTBEHHULBI CHOUPCKOM UM JTMCTBEHHUIBI
naypckoi», «IlonynsiroHHbIE BOJIHBI YUCICHHOCTU XUIIHUKOB U XKEPTB», «Cxema
JEUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHblil Menanusm», «KuBbie nckomaembiey, «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaronias OKpacka KUBOTHBIX),
«Dusnonoruyeckue ananranum», «lIpucnocoOIeHHOCT, OpPraHu3MOB U €&
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa00OpazoBanus», «l'eorpadguueckoe BUA000pa30BaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHHME BHUIOB CHUHUI,
«lTonurmmonasl pactrenuit», «KamycTHo-peneunbiii THOPHUIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOICHUM, dYydena MNTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUAOB, 0O0pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucmocoOiieHHs  OpraHM3MOB U HUX
OTHOCHUTEJIbHAS 1IeIECO00Pa3HOCThY.

JlaGopaTtopnas paGora «CpaBHeHHE BHUIOB 1O MOP(POIOTUYECKOMY
KPUTEPHUION.

Tema 3. Makpo3Boaouus U eé pe3yJbTaThl

Mertonasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAbl
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaduueckre meTonasl u3yudeHus sBoionuu. CpaBHeHHE (GIOpbl U
dayHbpl MaTEpHKOB W OCTPOBOB. buoreorpadudueckue obnactu 3emumn. Bunbl-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPAaBHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
sBONMIONIMK. ['eHeTHyeckre MeXaHH3Mbl JBOJIIOIMA OHTOTE€HE3a M TMOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYISIpHO-TEHETHUECKUE,
OMOXMMHYECKHEe U  MaTeMaTUYeCKHUe  METOJbl  M3YYEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOIOIHSI TECHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvl yHKYULL.
HeoOpatumocTs 3BodonMU. ApanTtvBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JdemoHcTpanumn

[Hoptpets: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl 1 cxembl: «DUTOTCHETHYECKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedans»,  «Punuodute»y,  «CemeHHBIE
nanopoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «Jlpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOIO PA3BUTHS TMO3BOHOUYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTHYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKAa U IIUMIIaH3e», «l JaBHbIC
HAIPABJICHUS IBOJIOLHUNY, «OO0IIMEe 3aKOHOMEPHOCTH IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxkaenne u pa3BuTHe ;KU3HHA HA 3emle

HayuHbple THUNOTE3bI NPOUCXOXKIACHUS >KM3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOKACHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IpoucxosxieHne sKu3HU U aCTPOOHOIIOTHSI.

OcHOBHbIE JTaInbl HEOPraHUYECKOU ABOJIIOLIHH. [LmanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSA. AOHOTCHHBIM CHHTE3
OpraHuyecKkux BemiecTB W3 HeopraHnuyeckux. Ombeir C. Mumnepa u I'. HOpm.
OO6pazoBanue mnonuMepoB u3 MoHoMmepoB. KoamepBarnas rumnoresa A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeThuYecKasi TuroTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumote3za «vupa PHK» V. T'unbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wuszydyeHus. Vckomaemble OpraHUYecKHe
octatku. ['eoxpoHonmoruss u e€ wmeroabl. OTHOcUTENbHAsE U aOCONIOTHAA
reoXpoHOJIOTHs. ['e0XpOHOIOrHYeCcKas MIKaia: 30HbI, 3Pbl, IEPUObI, FSTTOXH.



HavanpHble dtambl opraHudeckor 3BOJOUMU. [losBiieHME ©  IBOMIOLMA
NEPBBIX KIETOK. DBoMoNUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMmeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEPBBIX Ha 3eMiie COOOIIECTB.
CrpomatonuTsl. [IpokapruoOTHI U 3yKapuOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpYCOB. lIponcxoxkneHne MHOTOKIETOYHBIX OpraHu3MoOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHBIE apoMOp(}O3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHUM.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpA0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwimid. [IpoucxoxIeHrne MIEKONMUTAIOIUX U
ntul. [lpuxiun xmodyeBoro apomopdoza. OcBoeHHEe O€ClO3BOHOYHBIMU U
MO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie€ MO 3paM U MEepUodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMarta M
reoJIOrMYeCKUX mpoleccoB. llosiBIeHHEe M pacUBET XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJOTMUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: 6nopaznooOpasus Ha 3emiie.

CoBpemenHasi cuctemMa opraHudeckoro mupa. [IpuHiunel kinaccuduxanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. N.
Omnapumn, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CaMo3apokJIeHus xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwy,
«JTampl  HEOPraHWYECKOW  H3BONIOLUNY»,  «['€OXpoHOJIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUYECcKON 3BOMIONUNY, «Cxema o0pa3oBaHUsl FYKapUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdossl  pacteHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BOJmOpocIny, «Mxu», «llanopoTHukmn», «l 0JI0OCEMEHHBIE
pactenusi», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocrteitmney, «KHIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBI», «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuTHEe KHU3ZHU B
apxemnckoi apey», «Pa3zBuThe XKU3HU B MPOTEPO3OMCKOM 3pen, «Pa3BuTre KU3HU B
MAJIC030MCKOM 3pe», «Pa3BuTre )XKU3HU B ME3030MCKOM 3pe», «Pa3BuTne KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yy4ela NTHUIl U 3BEPEN,
KOJUIEKIIUM OKAMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas JabdoparopHas  pabora «MoaeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHHUS PACTCHUM
Pa3HBIX OTJIEJIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Paznensl 1 3a7aun aHTPONOIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHOBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUHM 4YeJIoBeKa. Pennurunosnbie
BO33peHUs. COBpEMEHHBIE HaAyUYHbIE TCOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, (bH3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTIHAJIBHOU
CUCTEMBI.

JBuxyiue cuiibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoreHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcCHOBHBIE CTaaWM aHTPOIOTeHe3a. PaHHHME YenoBeKOOOpa3HbIe 00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MMOHTUBI — OOIIHE MPEIKH YeJIOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojei. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK MPSIMOXOISIIUMN U MEPBBINM BBIXOJ JIFOAEH
3a mpemensl  Adpukn. YenmoBek reWmensOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKa M YEJIOBEKa Pa3yMHOro. YeyloBeK HeaHAEePTalbCKUN
Kak BHJ JIIOJEH XOJOJHOTO KiMMaTa. YelloBeK pa3yMHBbI COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a ImpenenamMu AQpuku.
[TameoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMSIX
yesioBeKa. MyTaluuMoHHBIM mpouecc W noiaumopdusm. [lonynsiunoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bonplume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncrBo  4yenmoBeweckux — pac. HayuHas  HecocTOSTENbHOCTH — pacusMma.
[IprcniocoONIEHHOCTh YelOBeKa K pa3HbIM YCJIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apelidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YeJIoBeYeCKUX MNomyssiiuil. buoconuanbHble HUccaeAOBaHUS MPUPOLI YEIOBEKA.
HccnenoBanue KOBOIIOUUH OMOJIIOTMUECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, . 5. Porunckuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynuMeHTBI U aTaBU3MBD», «J{BHDKYIIIUE CHUJIBI aHTPONIOTEHE3a», «DBOJIIOIIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenbli», «YemoBek
npSIMOXOSIIIINIY, «JleHncoBckuit yenopek» «Heannepranbiipl», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MyJSDKM — OKaMEHENIOCTeH, TMPEeaMETOB  MaTepHaIbHOM
KyJIbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KHUCTH YEJIOBeKa M KHUCTHU
MIMMIIaH3€, MOJEJIH TOPCa MPEAKOB YEIOBEKA.

JlabopaTopHass paGora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YeJI0BEKa, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IpakTuyeckas padora «3yueHne SKOJOTHUECKUX aJaNTalluii YeTOBEKay.

Tema 6. Jkosoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpymax A. I'ymbonwsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUH C APYTUMU HayKaMHU.



Mertonbl 3konorud. IlosmeBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHMH:
NpUpoOJIHbIE U JabopaTopHbie. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpY’KaroIIen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00ATBHBIM.

3HAYEHHE OKOJIOTMYECKMX 3HAHUW JUISI  YEJIOBEKa. JKOJIOTHUYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBSI3€M 4enoBedecTBa ¢ npuponoil. dopmupoBaHue
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

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

Tabmuipl U cxembl: «Paznensl skonoruny», «Metoabl skojgorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIIbD».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX JerctBud. Kinaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKUE, OMOTHYECKHUE, aHTpororenHsie. Oo1ue
3aKOHOMEPHOCTH AEHCTBUSl 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHui M JKMBOTHBIX II0 OTHONIEHMIO K cBeTy. CHUrHaibHasi pojib CBETA.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJorHueckuil ¢akTop. JlelicTBue Temmeparypsl Ha
opranu3mbl. [IoHKMIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIC U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
noJiIep>)kaHuio BogHOro OanaHca. Kmaccudukanus pacTeHHid MO OTHOIIEHHUIO K
Boze. [IprcnocoOneHns )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpensl oOuTaHUsT OPTaHW3MOB: BOJIHAS, HA3EMHO-BO3/YyIIHAS, MOYBEHHAs,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHu3MeHHas.  DuU3uKo-XuMUYeCcKue
0COOEHHOCTH cpell OOuTaHus opraHu3moB. [IpucnocoOieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMbL. CyTOYHBIE U
roauyHbie puTMbL. [IprcnocoOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmel opranusmoB. lloHsTHE 0 KU3HEHHOW (dopme.
XKuznennsie GOpPMBI paCTEHUIL: T1€PEBbsl, KyCTAPHUKH, KyCTAPHUIKHA, MHOTOJICTHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HEeHHbIE (OPMBI KUBOTHBIX: THAPOOMOHTHI,
reoOMOHTHI, a3p0oOMOHTEI. OCOOEHHOCTH CTPOCHHUS M 00pa3a KU3HH.

buornueckue (bakTophI. Buasr OMOTHYECKUX B3aUMOJICHCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, koomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUN KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuipl u cxembl: «Okojorudyeckue (axkroper», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOILICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUST OpPraHuU3MoB», «bBHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOTO Jieca», « IKOocUCTeMa XBOMHOro jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutuszm», «Konkypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTMYECKUX (PaKTOpoB, repdapuud CBETONIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBbIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3BEpeil, repOapuu
pacTeHuil, OTHOCSIMXCA K THUrpodurtam, Kcepopuram, Me30puTamM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUIEKIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUICKIIMM PACTEHUN W KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIUH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBHSIX.

JlabopaTopHasi padora «BbIsSBIEHHE TPUCIIOCOOJICHH OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlaGopaTtopHass paGora «BbisiBiIeHHE TPHUCTOCOONICHUN OPTaHU3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOEHHOCTH pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jko0rusi BUA0B U MOMYJISALMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsmust ~ Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, PU3NMUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, NPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKasl CTPYKTypa nomyianuu. OLeHKa YUCIECHHOCTH IMOMYJISAIUU.
JlvHamuka monmynsiuuu U €€ peryisuus. BUOTMYECKMH MOTEHUWANT MOIMYJISIUU.
MoaenupoBaHue TMHAMHUKA NOMyJsinud. KpuBble pocTa YUCIEHHOCTH NOMYJISIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IMIIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUECKON HUIE BHAa. MectooOutanue. MHoromepHas
Mozenb skojornyeckon Humum Jk.M. XatymHcona. Pasmepsl dKoyornyeckoun
Hui. [loTeHunanbHast U peaau30BaHHAS HUIIIU.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTMYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUTpalMid >KUBOTHBIX. buosiornueckue
WHBa3UM 4Yy>KEPOIHBIX BUIOB.

JdemoHcTpanuun

IToptper: [Ix. 1. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  nomyysiquu», «Bo3pacTHele  mupamuibl
nonyisiuuny, «CKOpPOCTh  3acCelieHUsl MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenp s3kosorndeckort HumM k. M. XatunHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH JKUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PacCeNCHUIO».

Tema 9. Jkos0rusi co0001ECTB. IKOJOTNYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3u MEXIy
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. JIx. Tencnu). DyHKIHUOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYIEHTHl, KOHCYMEHTBI, PEIYLIECHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1o4BbI U HIbl B 3KOCcHcTEMaX. KpyroBopoT BElIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoaykus.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBiennsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie U
BTOPUYHBIE CYKLIECCUM W HUX NPUYUHBL. AHTPOIIOTCHHBIE BO3JIECUCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOriectBo. bruopaznoodpasue u moiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.



[IpuponHbIe 3KOCUCTEMBI. JKOCUCMEMbl 03€D U peK. DKocucmemvl Mopeu u
oxeanog. Ixocucmemvl MyHOp, 1€CO8, cmenet, nyCmvlHb.

AHTpOIIOT€HHBIE 3KOCHUCTEMBI. ATrpo3KOocHCTEMA. ArpoueHo3. Pazmuuus
MEXK]ly aHTPOTMOTE€HHBIMU U MIPUPOJIHBIMU IKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. [opoxackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X035IUCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJIEUCTBUN OPraHU3MOB B
sKkocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30ughpuxamopos (Kirouegvix
6U008) 6 yHKyuoHUposanuu dxocucmem. 1lepeHOC PHEPrUU U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWUYUBOCTb OPTraHU3MOB, MOMYJISIIUN U DKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3/ICUCTBUM.

Mexanuzmoi 8030eticmaus 3aepA3HeHUl pPA3HbIX Munos Ha
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUDOBAHUSA — AHMPONO2EHHO20  8030€liCMEUsL.
MeTo10710THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTE€HHBIX YKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «JOKocHcTeMa

IITUPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO Jiecay, «DyHKIIMOHAIbHBIC
IpyHIbl OPraHu3MOB B 3KocucTeMey», «KpyroBopoT BemecTB B HKOCUCTEMEY,
«llenu nmutanus (macTOUIHAS, TETPUTHAS)», «IKOJOTUUECKAs MUPAMUIA YUCET»,
«JKonoruyeckas nupamua OroMacch», «IKOJOTHUECKas MUpaMUia SHEPTUMY,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuE Jeca mocie
noxkapay, «JKocucTemMa o3epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yyydesa MTUIl U
3Bepeii, repbapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnueckas padora «3yueHue u onucanme ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenne pa3zHOOOpa3usi MEJNKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKYypCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIbHUK, Ha CYXOJIOJIbHBINA WMJIM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCHCTeMy (Ha MOJieé WM B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o000j0YKa 3eMIIM, TJ€ CYIICCTBYET HIIH
cylllecTBOBaja »kU3Hb. PazBuTHe npeacrasieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu ouocdepst u e€ cocran. JKupoe
BelllecTBO OUochepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ouochepsl. OcobeHHocTr Onocdepsl Kak
ro0anpHOM 3K0cucTeMBI. J[MHaAMU4Yeckoe paBHOBecue B ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE LUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIE Jieca, CMEIIIAHHbIE U IIIMPOKOJIUCTBEHHBIE JIeca, CTEH, CABAaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabmunpl u cxeMmbl: «I'eocdepsr 3emmuy», «KpyroBopor azora B Mpupoey,
«KpyroBopoT yriepona B mpupoae», «KpyroBopor kuciopoga B MpUpOJEe»,
«KpyroBopoT Boabsl B mpupojae», «OcHOBHbIE OHMOMBI cymuy», «Kimnmatudyeckue
nosica 3emam», «Tynapay», «Taiira», «Cmemannasiii aecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit necy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek u oKkpy:kainas cpeaa

DKOJIOTUYECKHE KPU3HChI M WX TMPpUYMHBL. Bo3jelcTBue deloBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIIUIBI OXpaHbl MPUPOJBI.
Kpacubie xnuru. OcobGo oxpansembie mnpuponnbie Tepputopun (OOIIT).
Boranuyeckue caapl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEIOBEUYECTBA U MPHUPOIBI.
PanonanbHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emun. OOIIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3Butrie METOJOB MOHUTOPUHTA pPa3BUTHUS OMNACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmMOoCcnocoonou snepeemuxe. buonoeuuecrkoe pasnoodbpasue u buopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusawowue O00CmMyn K
ungopmayuu no cocmoaAHuro O0moenbHvLIX 6uU008 u Ikocucmem. OcHogbl



IKopeabunumayuy dKkocucmem u cnocob6og 6O60opbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxyus mopckux u HazeMHbIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHHE
ruapocdepbl», «3arps3HeHue 1ouBbl», «llapHukoBwiid  3pdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH permoHa.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3ysbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABIIAIONIME: OCO3HAHUE O0YYaIOIMMUCA POCCUUCKOM
rpakJaHCKON MJIECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONpENENeHUI0, Haiuyue Mmomusayuu K  OOy4eHHI0  OHOJIOTruH,
yeneHanpagienHoe pazeumue BHYTPEHHUX YOEXKICHUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX ILEHHOCTEH W HCTOPUYECKUX TPATULUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHMS, 20MOBHOCHb U CNOCOOHOCHb 00YUAIOIUXCSl PYKOBOACTBOBATHCS B CBOEH
NEATeTbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPHUCYIIUMH CHCTEME
Ouonornyeckoro  oOpa3oBaHUsl, Haauuue  NPABOCO3HAHUA  DKOJOTUYECKON
KYJbTYPBl, CHOCOOHOCMU CMABUMb IETU U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUSI IPOrPaAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B €IMHCTBE Yy4eOHOW M BOCHHUTATENbHOW JESITEIbHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH, HCTOPUYECKHUMHU U JyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH
MOBEJICHUsI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS H
CaMOpa3BUTHS, pa3BUTHUS BHYTPEHHEH MO3UMUUU JIMYHOCTH, NATPUOTH3MA U
YBaXKEHHUS K 3aKOHY M IMPABOIOPSIAKY, YEIOBEKY TPyAa U CTApPILIEMY IOKOJEHHUIO,
B3aMMHOTO YBa)XCHUS, OEpPEKHOTO OTHOIICHUS K KYJIbTYpPHOMY HACJICAHIO H
TpaJIuIXsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUs YyuyeOHoro mpenmera «buonorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYAOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TO3WIMEN JHMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHUUCKOTO O0OIIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCIUTAHNS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAOIIETOCs] KaK aKTUBHOTO H
OTBETCTBEHHOT'0 YJIEHA POCCUUCKOTO OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATENbHBIX 3aJ1ay, BHIIIOJTHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO IIO3MLHIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM )KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOEKIECHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOILIEHUSI K MHEHHUIO OIIMOHEHTOB IMPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€STEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CBOW Kpad, CBOXO PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
JNOCTHKEeHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAYCHHS OWOJIOTMHM B TIO3HAHUHU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyJb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCUMCKOI0 HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3ACUCTBHS KUBOW MPUPOJIBI U €€ NEHHOCTH;



TOTOBHOCTh K CaMOBBIPKEHHMIO B PAa3HBIX BHMJIaX HCKYCCTBA, CTPEMJICHUE
MPOSBIIATH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnuTaHusA, (OPMUPOBAHUS KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU

NOHMMAHWE U peanu3alus 3J0pOBOr0 M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXAa, peryispHas Quznyeckas
aKTUBHOCTB), O€pEeKHOro, OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NOHMMAaHWE I[IEHHOCTH TMpaBUJ UHAMBUIYAIBHOIO U KOJUIEKTUBHOI'O
0e30MacHOro MOBEJICHUS B CUTYAlUsAX, YIPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUI M HENPUSTHUS BPEAHBIX MPUBBIYEK (yrmoTpebdseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTMBHOM JI€ATE€bHOCTH TEXHOJIOTMYECKOM M COLMaIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHATH TAKYIO J€ATEIbHOCTD;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud H  pealn30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUHU BCEH KU3HH;

7) 3KO0JI0THYECKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MPHUOOPETEHHE OIBITA
IUTAHUPOBAHUSA TIOCTYNKOB M ONEHKHM MX BO3MOXHBIX TOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHME IJI00ATBHOIO XapakTepa 3KOJOTMYECKMX IpoOJeM M IyTed HX
pelIeHHS;

CIIOCOOHOCTh HUCIOJIB30BaTh MPHOOpPETaeMble TPU HU3YYCHUU OHOIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOJIONIONB30BaHMUEM  (COOMIOJIEHME  TpaBUJ  TOBEAEHUS B MPHUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B HKOCUCTEMAX, OXpPaHy BHUJOB,
IKOCHCTEM, OMOoChepsI);

AKTUBHOE HENPUSATHE JIEMCTBUW, NPHUHOCAIIMX BpEd  OKpYKaIoIIEH
OPUPOJTHON cpele, YMEHHE MPOTHO3UPOBATH HEOIArONMPUATHBIE 3KOJIOTHYECKHE
MOCJEACTBUS MPEANIPUHUMAEMBIX JTEUCTBUN U MPEAOTBPAILATH UX;



HaJMYUe Pa3BUTOrO IKOJIOTMUYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEeATeTbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHHKATUBHOM M COLIMATIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKOUN JMEATEIbHOCTH HKOJIOTUUECKOMN
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKM M OOIIECTBEHHOUN MPAaKTHUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIBTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXKY JIFOJAbMU U IMO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKa U
oOliecTBa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoleM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OHWOJIOTHHU ISl COBPEMEHHOM IMBUIU3AIUU:
oOecriedeHUs] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUE TEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  Pa3BUTHS
YeJI0BEUeCTBA, MOMCKA MyTEeW BhIXOJa M3 TII00AIBHBIX AKOJOTHUUECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYUBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PEeCypcoB W (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YUCHUN OUOJIOTHUH;

MOHWMAaHHE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJb30BaTh IMOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
UMEIOIIUXCS TAHHBIX C LEIBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATEIFHO HCIIONh30BaTh OMOIOTUYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LEHHOCTH HAaYYHON MESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO IS TENbHOCTh MUHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHWI MO OHOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHMSI y4eOHOro mpeaMera «buosiorus»
BKJIIOYAIOT: 3HAYUMble 1Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYaAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPa’KaroIue
[ETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKYy METOJ0B IMO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHUs, SBJICHHUE, MPOIIECC,
cUCTeMa, Hay4yHbIH (paKT, MPUHLUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieoBaHue,  HaOMIOJEHUE,  HM3MEpPEHUEe, OKCIEPUMEHT U JApPYrue);
yHUBEpCaJbHbIE YyueOHble JeWCTBUA (TIO3HABaTEbHBIC, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBarolme dbopmHpoBaHue (G yHKUIHOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIIETEHLMH OOY4YaromMXCs; CIOCOOHOCTD
oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
ITI03HABATEJILHOW M COLIMAJIBHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuatomierocs OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yUYeOHBIC ICHCTBHSA, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEUCTBUS, PETYISATHUBHBIE YHUBEpCAJbHbIE Yy4YeOHBbIC JEHUCTBUS, COBMECTHAs
JEATEITBHOCTb.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENILHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHWUW 3HAHWUW TPHEMBI JIOTHYECKOTO MBIILIICHUS
(aHanu3a, cUHTE3a, CpaBHEHMsI, KilacCUpUKaIU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHSATHUSIMU);

OTpEeNeNsITh eI JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, IEAyKTHBHBIC, TIO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJIICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHBIC cpenctBa IS IPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHWN B M3y4aeMbIX OMOIOTHYECKUX OOBEKTaAX, a



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

pa3palaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM JAEATEILHOCTH;

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEajJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30Bble HCCJIEN0BATEIbCKUE TeHCTBHS:

BJIAJIETh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelnieHus MpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHbIC BHUJBI JEATCIBHOCTH IO MOJYYEHHUIO HOBOIO
3HaHUS, €ro MHTEpPIpeTalnd, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3AaHUN YUCOHBIX U COIUATBHBIX MPOEKTOB,;

dbopMupoBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 0O0pa30BaTEIIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBIIATh TPUYMHHO-CJICJCTBEHHBIE CBSI3M W  aKTyallM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHANMM3UPOBATH TIOJYYEHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTe;

BBIJIBUTaTh HOBBIE HJIEH, MpPEAJiaraTb OPUTHMHAIbHBIE MOJXOAbl U PEIICHHUS,
CTaBUTh MNPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAINH (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHaIM3UpPOBATH



MH(pOpMALINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
e€ JJ0CTOBEPHOCTh U HEIPOTUBOPEUHUBOCTb;

(dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSITh PA3IMYHBIE METOABI MIPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOIUMON JIsl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIOJb30BaHUS Pa3IUYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSATEJIbHO  BBIOMpaTh  ONTHUMaNbHYI0  (OpMY  MpeaACTaBIICHUS
Oouonornyeckoil uHbopmauu (cxembl, rpaduku, TUArpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTEMaTUYECKUE 3HAKU U CUMBOJBI, (HOpMyJbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJITHOCTH;

BJIAJ€Th  HABBIKAMU  pACO3HABAaHUS U 3alUThl  WH(OpPMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€ ICTBUSIMMU:

1) o6menue:

OCYHIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYXJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH IMO3UIIMHA APYTUX YYaCTHUKOB
JAaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMUHBIMU CIOCOOaMH OOIIEHUS U B3aUMOJCHCTBHUSA, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JAraTh CBOIO TOYKY 3pPEHHUS C HMCIOJIB30BAaHHEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NMOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON M WHIWBHIYyTHHOU
paboThI U pelIeHUH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX NEUCTBHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOr0 YieHa KOJUJIEKTHUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacrpenensTh pojud C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXAaTh PE3YJIbTaTh
COBMECTHOM paboThI;

OLICHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KAXKAOTNO yYaCTHHMKA KOMAaHIbl B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILEHWBATh HJIEUM C MO3WLMUU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B PaA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranu3anusi:

UCIIOJIH30BaTh OWOJIOTUYECKUE 3HAHUS [JI BBISBICHUS TPoOJeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BLIOMpATh HAa OCHOBE OWOJOTMYECKUX 3HAHHWM I1I€JIeBble U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIIECTBIISITh MO3HABATEIBHYIO JI€STEIbHOCTb, BBIABISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JEATEIbHOCTU U )KU3HEHHBIX CUTYaALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pEIIeHUs TNpodsieMbl €  y4ETOM
UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEMOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIAUIINH B
pa3HBIX 00JIACTSIX 3HAHWM, ITOCTOSHHO IIOBBIIIATh CBOW 0Opa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISAM;

BJIQ/JICTh  HABbIKAMU  [O3HABATEIBHOM  PEQIIEKCHU  KaK  OCO3HAHMS
COBEpIIAEMBIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOJIB30BaTh MPHUEMBI peIIeKCUN JUIsl OIEHKUA CHUTYallud, BHIOOpa
BEPHOT'0O PELICHUS;

yMETh OLCHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTUX IPU aHaIU3€ pe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE Ce0S U APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTHl JAPYIMX IPH AaHAIW3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO M MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pE3yabTaTbl OCBOEHUSA COAEpPKaHUSA Y4EOHOTro NperMeTa
«buonorus» Ha yriayOnEHHOM YypOBHE OPHEHTHPOBAaHbI Ha oOOecredyeHue
npoduibHoro  oOyueHus  oOydarommxcst  Ouosornn. OHHM — BKJIIOYAIOT:
cnenuuyeckue sl OMOJIOTUM HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIl 1O
OCBOCHHIO, UHTEPIPETALMH U MPEeoOpa30BaHUIO 3HAHUN, BUIBI JAEATEIBHOCTU IO
NOJIYYEHHUIO HOBBIX 3HAHUM M UX MPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX, a TaKXKe B
peaNbHbIX KU3HEHHBIX CUTyalusX. [IpenMeTHble pe3ynbTarbl MPEACTABICHBI IO
rojilaM U3y4eHwusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mnpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (QOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIQJICHHE CHCTEeMOW OHWOJIOTMYECKHX 3HaHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararolye OUOJIOTUYECKHEe TEPMHUHBI W TOHATHS (KU3Hb, KIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJSIIUs, CaMOBOCIPOU3BECHUE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnetounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnenctBeHHoctu T. Moprana), yuenuss (H. WM. BaBuioBa — o0 1eHTpax
MHOroOOpa3ust ¥ NPOUCXOXKIAEHHUS  KYJIbTYPHBIX  pAacTeHMi),  3aKOHBI
(emmHOOOpa3us MOTOMKOB IEPBOrO MOKOJEHHS, PAaCIEIUICHUs, YUCTOTHI raMerT,
He3aBUCUMOro HacienoBanus [I'.  Menaensda, TOMOJIOTMYECKHX pSIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. . Basuiosa), IIPUHIATIB
(KOMILJIEMEHTAPHOCTH);

BJa/ICHME OCHOBHBIMM METOJAMHM HAyYHOIO IIO3HAHUS, HCIIOJIb3YyEMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUIAX JKUBBIX OOBEKTOB (OMHMCaHUE, W3MEpEHHeE,
HaAOJIO/ICHHE, SKCTICPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIE MPU3HAKHU: BUPYCOB, KIETOK MPOKApUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepuii, TpuOOB, pacTeHUil, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max pacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO PAa3BUTHS,
pa3sMHOKEHUS,  MHIUBUAYaJIbHOTO  pa3BUTHs  opraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpPraHOB y pACTCHH, XHUBOTHBIX W YEJIOBEKa M HUX
(GYHKIHSIMEH, MEXKIYy CHCTEMaMH OPraHOB W HMX (QYHKIHSIMH, MEXKIY dSTaramu
oOMeHa BelIEeCTB, dTallaMU KJIECTOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM H
(dakTopamu cpeapl OOUTAHUS;

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

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOUIUE AaApPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0KAa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTeMaTUYECKUX TPy,

yMEHHE peliaTh OMOJIOTHYeCKUE 3a/1a4H, BBISBISATh MPUUMHHO-CIICICTBEHHBIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATH J1aOOpaTOpHBIC W TpPaKTUYeCKue padoThl, COOJI0IAThH
npaBuia Ipu padbore ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LEdb HCCIEIOBaHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3YNbTATHI U ICNIaTh BHIBOJBL;

yMEHHE YYacTBOBaTh B y4eOHO-HCCIEOBATEIBCKON paboTe Mo OHMOJIOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  TOJY4YCHHBIE  pPE3yJbTaThl Ha  yYEHHYECKHX

KOH(DEpeHIHsX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUN B
obmactu  OMONOTMM W MEIWIMHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIMPABIECHHOE HW3MEHEHHE T'€HOMa U CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEeSATENbHOCTH B 00JaCTH OMOJIOTMM, MEAHULHMHBI, OMOTEXHOJOTHH, BETEpUHAPHUH,
CEJIbCKOr0 XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIIyOJasiTh NO3HABATEIbHBIN
WHTEpeC, HAMPaBIECHHBIA HA OCO3HAHHBINA BBHIOOP COOTBETCTBYIOINIEH mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B  OpraHu3alUsaX CpeaHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynabTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAay4YHOH
KapTUHBI MHpa, B MO3HAHUU 3aKOHOB MPHUPOABI M PEHIEHUH 3KOJOTHYECKHUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
OPUPOIOIOJIH30BAHUSA, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OHOJOTMYECKUX 3HAHUM, KOTOpas BKIKOYAET
ONpeJieNieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBONOJIAraloUIuX OUOJIOrHYECKUX
TEPMUHOB M TOHATUN (BUZ, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPUS IBOJIOLNU), YUCHUS
(A. H. CegepiioBa — 0 myTsiX W HampaBieHusx sBontonuu, B.U. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxoxacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
9KOJIOTUYECKON MHUpaMUJbl SHEpPruM), rumore3bl (rumore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4yHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIC TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
HKOCHCTEM U Ouocdepbl, CTaOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT O otbopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOT O
BUI000pa30BaHUs, BIMSHUS JBHXKYIINX CHJI HBOJIFOIIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOMTaHMsl, YepeIOBaHUs HAIpPaBICHUI
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLEcCaMU HBOJIIOLNH,
JIBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3IMYHbIX JKOCUCTEM H
IIPUCTIOCOOJIEHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABISATH  OTJIMUMTENbHbIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K cCpeie oOWTaHWs, aOMOTHYSCKHX M OMOTHYECCKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOINOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AaApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsl TOKA3aTENIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMAaTUYEeCKUX TPYIII, B3aUMOCBS3M OPTaHU3MOB U CpPE/Ibl OOUTaHUs, EAMHCTBA
YeNIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHUS MHOTooOpasusi BHIOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUECTBRA;

YMEHUE peliaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISITh IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEX/TY UCCIIEyeMbIMH OMOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMH, JIE1aTh
BBIBOJIBI ¥ IPOTHO3HI HA OCHOBAHHH TOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOJNHATh JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCIICPUMEHTATHHBIMU
cpeacTBamu, QGOpMYyIHpPYS IEeNb HCCISAOBAaHWS, aHaTU3UPOBATh IOJYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHE yYacTBOBAaTh B y4e€OHO-UCCIEI0BATENbCKON paboTe Mo OHOJIOTHH,
OKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAay4HBIX OOIIECTB, U
NyOJIMYHO  TIPEACTABIATH  IOJYYCHHBIE  pe3ydbTaThl HAa  YYCHHUYECKUX
KOH(EepeHITUAX;

yYMEHHE OIEHUBATh TUIOTE3bl U TEOPHUU O MPOMCXOKICHHUH )KU3HU, YEITIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeqoTBpAICHUS
r1o00aabHbIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTEIBHOCTH B 00JaCTH OMOJIOTUH, SKOJIOTUH, IPUPOOTIOIH30BAHUS, MEIUIIHHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUH, CEJIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MNPOJOJDKCHHE
OMOJIOrMYeCKOro 00pa30BaHUs B OpraHU3ALUSIX CPEIHETOo Mpo(ecCHOHATBLHOTO H
BBICITIIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypehI
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHUE
3 buosorus xinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKINU KIETKU 8
5 OOMeH BelllecTB U MpeBpallleHne YHEPTHU B 9 1
KIIETKE
7 HacnencrBennas nungopmanus u 9 05
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN UK KIETKH 6 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHME U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTnka — HayKka O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYHBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust u CHHTETHYECKass OUONIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3apokIeHUE W PA3BUTHE YBOJIIOIIMOHHBIX 4
MIPEACTABICHUIN B OMOJIOTHH
Muxkpo3BotoIus U €€ pe3yabTaThl 14 2
MaxkpoaBostonus 1 €€ pe3yibTaTbl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenoi
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIINI 0.5
DKOJIOTHUsl COOOIIECTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KocHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite u3yyeHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypehI
1 Buonorus kak KOMITIEKCHAs HayKa U KaK 1
4acTh COBPEMEHHOT0 O0IIecTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBas OpraHU3aInsl )KUBBIX CHCTEM.
3 Merto1ibl u3ydeHust OMOJIOTUH. 1
HyneBast runore3a v OTpUIaTEIbHBIH
KOHTPOJIb.
4 HcTtopus OTKPBITHS U U3Y4EHUS KIETKU. 1
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonorun. [IpakTrueckas paboTa
5 «3ydeHne MeTOI0B KJIIETOYHON OMOJIOTUH 1 05
(xpomatorpadus, anexTpodopes, '
muddepeHnraibHoe HeHTPUPYTrupoBaHUE,
II1IP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MuHepanbHbIe BEIECTBA KIETKH, UX 1
Ouonornyeckas poib
OpraHuyeckue BelecTBa KIeTKU — OeJKH.
8 JIaGopatopHas pabota «OOHapyx)eHHe 1 0.5

OCIIKOB C IIOMOIIBIO KAYCCTBCHHBIX




peaxkuuin»

CoiicTBa, K1accupuKanys U GyHKIIH

° 0enKoB
10 Oprannyeckue BenecTBa KIeTKH —
YTJIEBO/IbI
11 Opranndeckue BenecTBa KIeTKH —
B107000701131
Hyxkneunossie kuciorsl. JJHK u PHK.
12 JlabopaTtopHnas pabota «lccnenoanue 05
HYKJIEMHOBBIX KUCJIOT, BBIIEJICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY
13 Crpoenue u ¢pyakiuu ATO. Jlpyrue
nykieozunrpudocdarer (HTD)
14 Pernmukanus JIHK. Metoapl reHOMUKH,
TPAHCKPUIITOMUKH, TIPOTECOMUKHU
15 MeTompl CTPYKTYpPHOU OHOJIOTHN
16 Tunst knetok. [IpokapuoTHyeckas KieTka
CrtpoeHue syKapruOTUYECKOH KIETKH.
17 [IpakTueckas padota «M3ydeHne cCBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapar KJIETKH
OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH.
19 [IpakTuueckas pabora «3ydenue 05
JIBUKEHHSI [IUTOTUIA3Mbl B PACTUTEIBHBIX
KIIETKaX»
[TosryaBTOHOMHBIE OPraHOU/IbI KJICTKU:
20 MUTOXOHAPHUH, Iu1acTuabl. JlabopatopHas 0.5

pa60Ta «HccnenoBaHue IIa3MoIn3a U




ACTIa3MOJIM3a B PACTUTCIIbHBIX KIICTKAX»

21

HememOpanHbIe OpraHOU/Ib! KIETKH

22

Crpoenue u GyHKIUU sAapa

23

CpaBHuTENIbHAS XapaKTEPUCTHUKA KIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHune cTpoeHUS KIETOK Pa3IuyHbIX
OpraHU3MOB»

0.5

24

ACCI/IMI/IJ’[S[III/I?[ U JUCCUMWIIAIUSA — IBEC
CTOpOHBI MeTaboym3ma. Tumsl oOMeHa
BemecT. Jlaboparopras paboTa
«M3ydyeHne KaTaIuTUYECKOM aKTUBHOCTH
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WITH
KaTaJia3bl)»

25

DepMEHTaTUBHBIN XapakTep peakiuii
KJIeTOYHOTO MeTaboau3ma. JlabopaTopHas
pabota «3yyeHue pepMeHTATUBHOTO
pacilernyieH s IepoKCcuaa BOAOPoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaToOphl ¥ OCIKU-UHTUOUTOPHI

27

ABTOTpOGHBIN THII 0OMEHa BELIECTB

28

doTocunTes

29

XemocuHTe3. JJaboparopHas paboTa
«CpaBHeHHeE MPO1IecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AmnaspoOHble opranu3mbl. Bunel 6posxenust.
JIaGopatopHas pabota «CpaBHeHUE
MIpOIIecCOB OPOKEHHUS U JIBIXAHUS

31

AspoOHBIE OpraHu3MBbl. JTarbl




SHEPTeTUIECKOTO 0OMEHa

DHeprusi MeMOpPaHHOTO TPaIUeHTa

32 npotoHoB. Cunre3 AT®: pabora
npoToHHOU AT®-cuHTa3bI
33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuaTe3 PHK
35 Tpaucasus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opranuzanys reHoma y IpoKapuoT u
AYKapHOT
38 MouiekynspHble MEXaHU3MBbI SKCIIPECCUH
TEHOB Y 9YKapuoT
Bupycbl — BHekeTOuHbIEe (GOPMBI KU3HU U
39 obnuraTtHeIe mapasuThl. [IpakTrueckas 0.5
pabota «Co3nanue MoJIenu BUpycay
40 BupycHeble 3a0601eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHUN
41 HanorexHomornu B OMOJIOTUN U METUIIUHE
42 JKU3HEHHBIN UK KIETKH
43 Martpuunsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIETKH — MHUTO3
46 Tunst knetok. KapuokuHes U MUTOKKHES. 05

JlabopatopHas pabota «HaGmoeHue




MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsanus >kM3HEHHOTO LIUKJIA KJIIETOK 1

48 OpranusM Kak eMHOE 1IeJI0e 1

49 Txanu pacrenuii. Jlaboparopnas pabora 1 05
«/3yuenne TKaHel pacTeHHin» '
TxaHM KUBOTHBIX U YEJOBEKA.

50 JlabopaTtopHnas pabora «3y4yeHune TkaHen 1 0.5
KUBOTHBIX)»
Opransl. Cucremsl oprasos. JlabopartopHas

51 pabota «/3ydeHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBM)KEHHE OpPraHU3MOB

54 [Iuranue opraHu3MoB

55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX. 1
[MumeBapuTenbHas cCTEMA YeIOBEKa

56 JIpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX H 1
YeoBeKa

58 TpancmopT BeliecTB y OpraHu3MoB 1

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX 1
KHUBOTHBIX U Y€JIOBEKa

60 Boigenenue y opraHusmMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cuctema 4enoBeka 1

63 Pa3znpaxxumocTs 1 perynanus y 1




OPraHu3MoOB

I'yMopanbHas peryssanus U S3HI0OKpUHHAs

o4 crcTeMa JKUBOTHBIX M YeJIOBEKa

65 ®opMbI pa3MHOXKEHHUS OPTaHU3MOB

66 [TonoBoe pa3MHOKCHHE

67 Meiio3
I'amerorenes. OGpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIaboparopHas padota 05
«M3ydenue cTpoeHUS MOJIOBBIX KJICTOK Ha '
TOTOBBIX MHKpOIIpEapaTaxy

69 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akiiajika OpraHoB U TKaHEW U3
3apO/IBIIIEBBIX JTUCTKOB
Poct u pa3zButHe )XKUBOTHBIX.

71 JlabopaTopHas pabota «BrIsiBIeHHe 05
MPU3HAKOB CXOJCTBA 3apO/bIIIeH
MTO3BOHOYHBIX KHUBOTHBIX)
Pa3zmHOXeHue U pa3BUTHE pACTCHUH.

72 JlaGopaTtopHnas pabora «CTpoeHuEe OpraHoB 0.5
Pa3MHOKEHHUSI BBICIIUX PACTCHHID

73 HcTopus cTaHOBNIEHUS U pa3BUTHUS
TEeHETUKH KaK HayKd
OcCHOBHBIE IOHATHS U CUMBOJIbI T€HETHKH.

74 JIaGopatopHas pabota «/{po3oduia kak 0.5
00BEKT TeHETUYECKUX UCCIICIOBAHHID)

75 3aKOHOMEPHOCTH HacleI0BaHUs 05

pU3HAKOB. MOHOTHOpUIHOE




ckpemrBanue. [Ipaktiuueckas pabora
"N3ydyeHue pe3yapTaToB MOHOTHOPUIHOTO
CKpeIlMBaHUs y 1po30duisl"

[{utonornyeckre 0CHOBBI MOHOTHOPHUIHOTO

76 1
CKPCIIMBAHUS
77 Anammupyrorniee ckpeniuBanue. Hermomaoe 1
JOMHHHAPOBAHHE
JlurnbpugHOE CKpeInBaHUE.
78 [IpakTuueckas padota «13yueHnue 1 05
pe3ynbTaTOB JUTHOPUAHOTO CKPEIIUBAHUS '
Yy Ap030(HITBI
79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHUS
80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 1
81 XPpOMOCOMHasl TEOPHS HACIICICTBEHHOCTH 1
82 ['enernka mona 1
83 T'eHoTHI Kak 11eJIOCTHAS cUCTEMA 1
84 ['eHeTHYeCKUit KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA
85 MN3MeH4YnBOCTb NMpU3HAKOB. BHibl 1
W3MEHYHBOCTH
86 MonudukanroHHas U3MEHYHUBOCTh 1
BapuarnmonHslii psa v BapuaoHHas
kpuBas. JlaboparopHas padoTa
87 «HccnenoBanre 3aKOHOMEPHOCTEH 1 0.5

MO (UKAITIOHHON N3MEHUNBOCTH.
[TocTpoeHne BapHallMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»




88

TI'enoTunmyeckas N3MEHUYHNBOCTb.
KoMOunaTuBHast N3MEHYHUBOCTE

89

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

0.5

90

3aKOHOMEPHOCTH MYTAIl[HOHHOTO IIpoIiecca.
OnureHeTHKa U SITUT€HOMUKA

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraBjieHUE U aHAJIU3 POJAO0CIOBHOM

0.5

92

MeTo bl METUITMHCKOU I'€HETUKU

93

3HayeHNEe MEIUIIMHCKON T€HETUKHU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU TCHCTUNUYCCKHUX
3a00JIEBaHUI YEJIOBEKA

94

OCHOBHBIE TIOHSTHUS CEJICKIIHH.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKUBOTHBIX)»

0.5

95

MeTopl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHnas pabota «/3ydeHue MeTo0B
CEJICKIIUN PaCTCHUI

0.5

96

JlocTrKEeHMs CeNEKIUN PAaCTEHUN U
KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHHI»

97

CoxpaHeHue, U3y4yeHUe U UCIIOIb30BaHNE
TEHETUYECKUX PECYPCOB

98

buoTtexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘-ICCKaH pa60Ta

0.5




«3yueHne 00bEKTOB OMOTEXHOJIOTHI
99 OcHOBHBIE HAMPaBICHUS CHHTETUICCKOU 1
OounoJsioruun
100 XpOoMOCOMHAsI M TeHHAs WH)KEHEPHUs
101 MemunuHCKHEe OMOTEXHOJIOTHU
102 PesepsHbiit ypok. IloBTOpeHue, 1
00001IeHe, cUCTEMAaTHU3alisl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME




11 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabipie | - Mpaxkruteckue u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 OBomononHas Teopust Y. lapsuna. 1
JlokazaTenbpCcTBa ABOJIIOIIHM.
5 JIBYOKyIye CHIIbl ABOJIFOIMA BHIOB 110 Y. 1
JapBuny
3 Bbopr0a 3a cymecTBoBaHnE, €CTECTBEHHBIIN 1
Y UCKYCCTBEHHBIN 0TOOP
4 DopMHUPOBAHUE CUHTETUYECKON TEOPUH 1
IBOJTIOIHI
5 Dransl 3BOTIOIMOHHOTO MpoIliecca: 1
MUKPOIBOJIOLUS U MaKPOIBOJIIOLIHS
5 [onmynsiuss — >nmeMeHTapHas eAMHULIA 1
IBOJTIOIHI
3aKOH reHeTHYeCcKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabota «BrisiBIeHUE N3MEHYUBOCTH Y '
ocobeit 0JTHOrO BUAA»
8 OneMeHTapHble (PaKTOPBI HBOJIOIUU 1
9 D¢ ekt ocHoBarens. dpdexr 1

6YTLIJ'IOLIHOFO rOpJIbIIIKa




10

Murpauuu. M305s1uu nOmyJIsnyii:
reorpaduueckas, OMoJoruIecKas

11

EctecTBeHHbIN 0TOOp — HaMpaBIsIOLUINI
(hakTop IBOIFOITUI

12

[TooBoit 0TOOP

13

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
pe3yabTAT MUKPOIBOJIFOIIHH.
JlabopaTtopHnas pabora «3y4yeHue
apoMop(h030B U UANOAIATITAIAN Y
pacTeHui 1 )KUBOTHBIX)

0.5

14

[Tpumepsr npucnocoOaeHUN y OpraHU3MOB:

Mopdostorudeckue, GU3noJI0THIECKUe,
OMOXMMUYECKHUE, TIOBEICHYCCKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpPraHU3MOB M UX OTHOCHTEIIbHAS
11eTIECO00Pa3HOCTHY

0.5

15

Bupn, ero xpurepunt u CTpyKTypa.
JlaboparopHas paboTa «CpaBHEHHE BHI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ylibTar
MUKPOABOJOLUN

18

CBs3b MHUKPOSBOJIOIUN U SIITUACMHUOJIOIMH

19

MaKpOSBOJ'IIOI_[I/IH. ITaneoHTOIOrMYECKHE
MCTOAbI U3YUCHUS SBOJIFOINUN

20

BI/IOFGOFpa(I)I/I‘-ICCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINHA

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-




MOP(OJIOTUIESCKHE METO/IbI H3yICHHUS
IBOJIFOLIUU

MonekynsipHO-T€HETUYECKHUE,

22 OMOXMMHYECKHAE U MATEMAaTHYCCKUE
METO/IbI H3yICHHSI IBOJFOIIUU
23 OO01mre 3aKOHOMEPHOCTH BOJTFOIIHH
24 AnantuBHas paananus. HepaBHOMEpHOCTB
TEMITOB DBOJIIOIUT
o5 HayuHble runoTe3sl IPOUCXOXKICHUS
YKU3HU Ha 3emMie
26 JloHay4yHbI€ MPEACTABICHUS O 3apOKICHUH
KUZHU
97 OCHOBHBIE ATaIlbl HEOPraHUYECKOU
SBOJTIOIIH
28 ['unoTe3sl 3apoKaeHUS KUZHH
Hctopus 3eminu 1 METObI €€ N3y4EHUS.
29 JlabopaTtopHnast padota «M3ydeHue u 05
OTIMCaHHE UCKOTIAeMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHbie 3Tanbl opraHuyecKoit
IBOJTIOIIHI
31 DBOJIIOIMS SYKAPUOT
OCHOBHBIE ATaIbI BOJTIOIUU
39 pacturensHoro mupa. [Ipaktudeckas 05
pabora «M3yduenue ocobeHHOCTEH '
CTPOEHUS PaCTEHUI Pa3HBIX OTIEIOBY»
33 OCHOBHBIE ATaIbI BOJIOIUU JKUBOTHOTO

Mupa




OBoJrous )KUBOTHBIX. [IpakTnueckas

34 pabora «M3yuenue ocobeHHOCTEH 1 0.5
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )xu3HM Ha 3emiie 1o 3paM U 1
nepuoaam
36 MaccoBbie BEIMUPAHHUSI — YKOJIOTUIECKHE 1
KPHU3UCHI TIPOIILIOTO
37 CoBpeMeHHbIN KOJOTHYECKHUI KPU3HC, €ro 1
0COOEHHOCTH
38 CoBpeMeHHas CUCTEMa OPraHN4eCcKOro 1
IIPOILJIOrO
39 OCHOBHBIE CHCTEMAaTUYECKHUE IPYIIIbI 1
OpraHu3MOB
40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe 1
41 Pa3BuTune npenacraBieHuii o 1
IIPOUCXOKICHNH YEI0BEKa
Mecto uenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas
42 pabora «M3yuenune ocobeHHOCTEN 1 0.5
CTPOEHHUS CKeJIeTa YeJIOBEeKa, CBA3AHHBIX C
IPSIMOXO0KICHUEM
43 JIBuKyIIKe CUJIbl aHTPOTIOTeHe3a 1
44 CooTHolIeHne OUOJIOTHYECKUX U 1
COLIMANBHBIX (PAKTOPOB B aHTPOIIOT'CHE3E
45 OcHoOBHBIE CTaIuN aHTPOIIOI'€HE3A 1
46 [TaneoreneTnka 1 najaeoreHOMUKa 1
47 OBOJIIOLMUSA COBPEMEHHOTO YEJIOBEKA 1
48 Yenoseueckue pacsl. [IpakTrueckas 1 0.5




pabota «/3y4eHne IKOJIOTHUECKUX
ajiarTamnyii 4yeJo0BeKay

MC)KI[I/ICIII/IHJ'II/IHapHI)IC METO/bI

49 1
AHTPOTIOJIOTUHI

50 3apokIeHUE U PA3BUTHE YKOJIOTUN 1
Mertompl skonoruu. JlabopatopHas padbora

51 «M3yueHne MeToJ0B 3KOJIOTHUECKUX 1 0.5
HCCIEIOBAaHUN

59 3HaYeHNEe YKOJOTHUECKUX 3HAHUH IS 1
YyeloBeKa

53 Dxoyioruueckue haKkToOpbI 1
Abuotuueckue paktopsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopuast 1 05
pabota «BpIsiBIIeHHE TPUCTIOCOOICHUI '
OpPraHU3MOB K BIIMSIHUIO CBETa»
AbuoTtndeckue aktopsl. Temmeparypa
KaK AKOJOTUYECKUH (PaKTop.

55 JlaGopaTtopHas pabota «BrisiBIIeHHE 1 0.5
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIIEPATypb»
Abuotuueckue pakTopsl. BnaxkHOCTh Kak

56 skosoruueckuii akrop. JlaboparopHas 1 05
paboTta «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUSD»

57 Cpenbl 0OuTaHUs OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 Xuznennsle GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1




3HaueHue OMOTUYECKUX B3aUMOACUCTBUMN

61 JUTSL CYIIIECTBOBAHUSI OPTaHU3MOB B CpEJie
obuTanus

62 DKOJIOTUYECKHE XapaKTEPUCTUKHI
TTOTYJISIITIN
OcCHOBHBIC TIOKA3aTEIIN TOTYJISIIHH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcCHOBHBIC TIOKA3aTEIJIN TOTYJISIIHH:

64 POXKIIAEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAITAN

65 DKoJIoTHYECKasi CTPYKTypa MOIMYJISIIIIN

66 JlnHaMuKa TIOMYJISIIAN U €€ PeryIsius

67 KpuBble pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BBDKUBAHUS
DKoJIoruyecKast HuIla BUA.

68 JlabopaTtopHnas pabdorta «IIpucnocobneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO)»

69 Bun xak cucrema nomynasiuit

70 3aKOHOMEPHOCTH MOBEJCHHS M MUTPALIAT
JKUBOTHBIX

71 Co00111eCTBO OPraHUu3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPBITasi CUCTEMa

73 KpyroBopoT BeniecTB u MOTOK SHEPTUU B
IKOCHCTEME

74 OCHOBHBIC TIOKa3aTEIU SKOCHCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI




76

N3menenust cooOIIeCTB — CYKIIECCHH

[Ipupoanbie 3K0CHCTEMBI. DKOCHUCTEMBI

" 03€p M peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

78 [TpupoHBIe 3KOCUCTEMBI. DKOCHCTEMBI
TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTEHHBIE YKOCHUCTEMBI

80 Ypboskocucremsl. [IpakTuueckas padora 05
«M3ydenue u ommcanue ypooIKOCHCTEMBI» '
3akoHOMepHOCTH (GOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
KOCHUCTEMAX
MexaHu3MBbl BO3/IEHCTBUS 3arpsI3HEHAN

82 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALUOHHOM U
9KOCUCTEMHOM YPOBHSX

83 buocdepa — obmeruranerapHas 000J09Ka
3emun

84 VYuenue B. U. Bepuanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMSI
ounocdepsl

86 KpyroBopoTs! BemecTs u
OMOTre0XUMHUYECKUE LIUKJIIbI

87 3oHasbHOCTH Ouochepsl. OCHOBHbIE
OMOMBI CyIIN

88 YcroitunBocTh 6GMochepsl

89 DKOJIOTUYEeCKUE KPU3UCHI U UX TPUUHHBI

90 BosneiicTBue yenoBeka Ha Ouochepy




AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

o pacTUTEIbHBIN U )KUBOTHBIN MUD L

92 Oxpana mpupoIbI 1

03 OCHOBHBIE IPUHIIUIIBI YCTOHYHBOTO 1
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmoHaibHOE PUPOIOTIOIB30BAHKE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pazHooOpaszus 3emiu

95 0“606HICHI/IG 1o tTeMe «MHUKpO3BOIIOIUS U 1
e€ pe3yabTaThD»

96 0“606]]_[6HI/IG o Teme «MakpodIBOTIOIUSA U 1
e€ pe3yabTaThD»

97 O606menue o Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HHU HA 3eMIIe)

08 O606menue mo Teme «IIpoucxoxaeHue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06o006meHne 1o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006mmenue mo Teme «OpraHu3Mbl U cpejia 1
oOHUTaHU

101 O6o6meHIfe 1o TeMe «IKOJIOTUS BUJIOB U 1
TOTTYJISIIHI

102 O606menue no teme «buocgepa — 1
ryi00aIbHAsT SIKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

. buonorus 10, I.K. benses, .M. Apimmiun, Yuebuuk 2021, IIpocsernienue.
. buonorus 11. JI.K. bensie, .M. ApiMiun, Yuebuux 2021, IIpocsenienue.
o «Emmnas xosuteknust Lindposeix O6paszoBarenbHbix Pecypcory (http://school-
collection.edu.ru/).

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

o http://ebio.ru/ - DnexTpoHubIil yaeOHUK «BHOTOTHS.
http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTok
http://biokhimija.ru/lekcii-po-biohimii.html - Groxumus
http://evolution2.narod.ru/index.htm - sBosorus

http://nrc.edu.ru/est/r4/ - Gronoruyeckast KapTUHA MHpPa

o http://planete-zemlya.ru/ - [Tnanera 3emis

o http://ecologysite.narod.ru/index.html - sxosorus

o http://bio-nica.narod.ru/index.html - 6uonuka

. [Tonomapesa N.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 10 knacc.

Mertoanueckoe nocooue.- M., Benrana - I'pad, 2019;

. [Tonomapesa N.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Mertoauueckoe nocodue.- M., Benrana - I'pad, 2019.

. [Tonomapesa 1.H. buomnorus. 10 knacc. Pabovas terpanp. — M. ; «Benrana-I'pad».
. [Tonomapesa 1.H. buosnorus. 11 xnacc. Pabovas terpans. — M. ; «Benrana-I'pad».
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