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HHOACHUTEJBbHAA 3AIINCKA

[Tporpamma o yuebroMy npeamety "buonorus” (manee - OMONOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pazpadborana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obOpazoBanun B Poccuiickoit denepanun», ®I'OC COO, Konmenmuu mnpenomaBaHus
y4eOHoro npenmMera «buOIOTHS» U OCHOBHBIX MOJOXEHUN (heaepanbHON pabodel mporpamMmbl
BOCIIUTaHHUSL.

Yuebubiii npeamer «buosorus» yriryoiaéuaoro yposus usydenus (10—-11 kimaccel) siBiseTcs
OJIHUM U3 KOMIIOHEHTOB IpenMeTHOU oOnactu «EctecTBeHHO-Hay4yHbIe TpeaMeThl». CorinacHo
nonoxeansiM PI'OC COO mnpodunbHble ydueOHBIE NMpPEAMETH, M3ydaeMble Ha YIIyOIEHHOM
YPOBHE, SBISIIOTCS crocoboM auddepeHnranuy oOyuyeHHs: HAa YpPOBHE CpenHero oOIiero
o0Opa3oBaHMs U IMPU3BAaHbl 00ECIIEYNTh MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOILKM, CPEIHUM
o0IIMM, CpeHUM NMPO(PECCHOHAIBHBIM U BBICIIUM OOpa3oBaHHeM. B TO ke BpeMs KaKIbld W3
THX Y4eOHBIX NPEIMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha MPUOPUTETHOE pELICHUE
00pa3oBaTEeNbHBIX, BOCIIUTATEIBHBIX U Pa3BUBAIONIMX 3314, CBSI3aHHBIX C NPOQPOpHEHTAIHEH
oOydaromuxcsi ¥ CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM O0OJacTH HAy4YHOTO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUITUHON, IKOJIOTHUEH, IICUXOJIOTHUEH, CIIOPTOM UM BOCHHBIM JIEJIOM.
[IporpamMma mo yueOHOMY mpeamery "buonorus" na€r mpeiactaBieHHe O el W 3aJadax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriyOln€HHOM YpOBHE, ONpeesseT 00s3aTeNIbHOES
(MHBapHaHTHOE) TPEAMETHOE COJEpXKAHHWE, €r0 CTPYKTYPUPOBAHHE IO pa3lieiaM U TeMaM,
pacmpezienieHue Mo KjaccaM, peKOMEH]IyeT MOCIeI0BaTeIbHOCTh U3yUeHuUsl yueOHOro Marepuala
C y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Ipoiiecca,
BO3PACTHBIX 0CcOOEHHOCTeH oOydaromuxcs. B mporpamMe 1mo OHONOTHH peain30BaH MPUHIIHIT
IIPEEMCTBEHHOCTH C HM3y4ye€HHEM OWOJIOTMM Ha YPOBHE OCHOBHOIO oOLIero o0pa3oBaHus,
Onmarofaps yemy MpoCMaTPUBAETCS HAMPABICHHOCTh Ha MOCIEIYIOIIee Pa3BUTUE OUOIOTHYECKUX
3HaHUI, OPHEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHMS,
HKOJIOTUYECKOTO MBINUICHUS, MPEICTABICHUI O 3J0pOBOM 00pa3e KH3HH, Ha BOCIUTAHHE
OEpeKHOTO OTHOIIICHUS K OKpYXKalollel MPUpoIHOM cpene. B mporpamMMe mo Guosioruu Takxke
NoKa3aHbl BO3MOXKHOCTH y4yeOHoro mpeamera «buonorus» B peanuszauuu tpedoanuit ®Ir'OC
COO K mIaHUPYEMBIM JIMYHOCTHBIM, METAIIPEAMETHBIM M IPEMETHBIM pe3yJibTaTaM 00yUeHHsI U
B ()OPMHPOBAHUHM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENBHOMN JEATEIBHOCTH OOYYAIOUIUXCS IO
OCBOCHHMIO COJCpKaHUS OMOJOTHYECKOro O0Opa3oBaHUsI HAa YPOBHE CpEIHEro OOIIero
o0Opa3oBaHMUsl.

VY4eOusbiii npeamer «buosiorusi» Ha ypoBHE CpeJHEro OOIIero 0O0pa30BaHMs 3aBEPIIACT
Oonosornyeckoe 0Opa3oBaHUE B IIKOJIE U OPHEHTHPOBAH HA PACHIMPEHHE M YIITyOJeHHE 3HAHHUMA
oOyuaronuxcsi 0 )KMBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIIETOUHOM OMOIOTHH, YMOPHOSIOTUU
U OHMOJOrMH pa3BUTHs, TCHETUKH, CENIeKLIUH, OMOTEXHOJIOTWH, HBOJIOIHMOHHOTO YUYEHHS WU
HKOJIOTHUH.

Nzyuenne yuebHoTO npenmera «buonorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY O0YYArOIINXCS K IMOCIIEAYIOMIEMY MOJTyYEHHIO OMOIOTHYECKOT0 00pa30BaHus B By3ax
W OpraHM3alusax cpeaHero mnpodeccruoHanbHOro oOpa3zoBaHus. OCHOBY €ro cojaep:KaHUs
COCTaBIISIET CHUCTEMa OHOJOTMYECKUX 3HAHWUU, MOJMYYEHHBIX MPH HU3YYEHHH OOYYarOIIUMHCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3JesioB OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIETO
oOpaszoBanus, B 10—11 kiaccax 3TH 3HaHUS NOTy4aroT pa3BuTue. Tak, pacIIMpeHbl U yriayOaeHbl
OWoyIoTHYeCKHe 3HAHWUS O PACTEHUSX, JKUBOTHBIX, TpHOax, OAKTEpHsIX, OpraHU3ME YelIOBEeKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, [JOIMOJIHUTEIBHO BKIIIOYEHBI OHOJIOTHUECKUE CBEJICHUS
MIPUKIIQJHOTO U IOUCKOBOT'O XapaKTepa, KOTOPbIE MOXKHO UCIIOIb30BaTh KaK OPUEHTUPBI JIJIs



nocenyromero Beioopa npodeccun. Bo3mMokHa Takyke MHTETrpanus OMOJIOTMYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MTOJYYEHHBIMH 00yUYalOIUMUCS MIPU U3y4eHUU (HU3UKH, XUMUH,
reorpaduu U MaTEMAaTUKH.

CrpykTypa mnporpamMmbl 1Mo ydeOHOMY mpeamery "buosnorusa" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIUOHHBIN MOAXOAbI K M3ydeHHIO Ouonoruu. COriacHO UM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€pHbIE JJIs HKHUBBIX CUCTEM Pa3HOIO YpOBHS OpraHM3alUH,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3eMile, COXPAaHEHUS OHOJIOTHYECKOTO pPa3HOOOpa3Hs
wianetsl. Tak, B 10 kimacce M3y4arOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OHOJIOTHH,
SMOPHUOJIOTUH U OUOJIOTHH Pa3BUTHUS, TEHETUKU U CENIEKIIMU, OMOTEXHOJIOTHH U CHUHTETHYECKON
OMOJIOTUH, AaKTYyaJH3UPYIOTCS 3HAaHUS OO0yYalommxcs MO OOTaHUKE, 300JIOTUH, aHATOMUH,
¢uznonornn venoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE YYEHHE, OCHOBBI AKOJIOTHH H
y4eHue o ouocdepe.

VYueOubiii npeamer «buonorus» mpu3zBaH 00€ClEYUTh OCBOCHHE OOYUYaIOLUUMUCS
OMOJIOTUYECKUX TEOpPHA M 3aKOHOB, WACH, NPUHIMIIOB W TMPAaBWI, JIEKANUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa, 3HaHUH O CTPOEHHUU, MHOr0oOOpa3uu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUWU, OHOLIEH03a, AKOCHUCTEMBI, O BBIJAIOUINXCS
HAyYHBIX JOCTHIKEHHSIX, COBPEMEHHBIX HCCIIEOBAaHUSAX B OMOJOTHM, MPHUKIAJHBIX acleKTax
OMOJIOTHYEeCKUX 3HAHWH. s pa3BUTHS M MOAJEpKaHUS MHTEpeca OOYUYaIOIIMXCsl K OMOJIOTUH
Hapsily cO 3HAUYUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaja B COAEPKAHUU IPOrPaMMBI 110
OHMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEW CTAaHOBIIGHUS W PAa3BUTHUS TOW WM WHOU
oOnactu OUOJNIOrHH, BKJIAJIOM OTEUECTBEHHBIX U 3apPYOEKHBIX YUEHBIX B PEIICHHE Ba)KHEUIIMX
OMOJIOTUYECKHUX U SKOJIOTHIECKHIX TIPOOIIEM.

enb u3yuenus yuebHoro npeamera «buosorus» Ha yriyOJIEHHOM YpOBHE — OBJIa/ICHUE
O0OyJaroMUMUCST 3HAHUSAMH O CTPYKTYPHO-(DYHKIMOHAIBLHOW OPraHU3allid KUBBIX CHCTEM
Pa3HOro paHra ¥ NpuoOpeTeHne yMEHUIN UCIO0Ib30BaTh 3TU 3HAHUS B (POPMUPOBAHUU HHTEPECA K
onpeaenéHHol 00macTu MpodeccruoHaNbHON NeATENbHOCTH, CBSI3aHHOW ¢ OWONOTHel, Win K
BbIOOpY yu€OHOTO 3aBe/IeHHs ISl TPOAOIKEHHS OMOIOrHYecKOro 00pa3oBaHMsL.

JlocTukeHue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOi€HHOM YpOBHE
o0ecrnieunBaeTcs peleHueM CIeAYOMUX 3a1ayu:

OCBOGHHME OOYyYalOIIMMHUCS CHCTEMbl OMOJIOTMYECKMX 3HAaHMHA: 00  OCHOBHBIX
OMOJOTMYECKUX TEOpHIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TMpaBHUIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHyI0 KapTUHY MHpa; O CTPOEHUH,
MHOT'000pa3uu U OCOOCHHOCTSX OWMOJIOTHYECKUX CHUCTEeM (KJIETKa, OpraHu3M, MOMYJISIus, BU],
ouoreoreHo3, Ouochepa); O BBIJAIONIMXCA OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUSAX B
Oouosoruu;

O3HAKOMJIGHHE  OOyYarommMxcsi ¢  METoJaMH  TO3HAHUS  JKUBOM  MPHUPOJBIL:
HCCIIeIOBATENILCKUMH METOJaMH OMOJIOTHYECKHX HAayK (MOJICKYJISIPHON M KJIETOYHON OMOJNIOTHH,
AMOPHUOIIOTUN U OUOJOTHH Pa3BUTHS, TEHETUKU U CENEKIINU, OMOTEXHOJOTHH U CHUHTETHYECKON
OMOJIOTMM, TAJIEOHTOJOTHH, OKOJOTMH); METOJaMU  CaMOCTOSTEIbHOIO  MPOBEACHUS
OMOJIOTMYECKHX HCClIeIoBaHui B nabopatopum W B mpupoje (HaOmoAeHue, H3MepeHHe,
AKCIEPUMEHT, MOJECIUPOBAHNUE);

OBIIaJIcHHE OOYYAIOUIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HaxOJuTh, aHAIM3HPOBATh U
HCIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; MTOJIb30BAThC OMOIOTHYECKON TEPMUHOIOTHEN 1
CHUMBOJIMKOM; YCTaHABJIMBATh CBSI3b MEXKY Pa3BUTHEM OMOJIOTHH U COLIMATbHO-I)KOHOMUYECKUMU
Y 9KOJIOTUYECKUMHU ITPOOIEMaMU YeI0BEYECTBA; OIICHUBATH MOCIEACTBHSI CBOCH I€ATEIHLHOCTH 110
OTHOIICHMIO K OKPY>KaIOIeH MPUPOTHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 370POBBIO



OKPY’KaIOIUX JIFOJIeH; OOOCHOBBIBaTh W COOJIIOAATh Mephl MPOPUIAKTUKH WH(EKIIMOHHBIX
3a00J1€BaHN, TpaBWJIa TOBEACHUS B TMPUPOJAE M obecmedeHus: 0e30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIBHOCTH B YPE3BBIYAMHBIX CUTYAIMsIX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHBIE HAYYHbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y O0YYaIOIIUXCs MHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEW B IpoIecce
3HAaKOMCTBA C BBLIAIOLUIUMHCA OTKPBHITHSMU U COBPEMEHHBIMH HMCCIIEJOBAHUSMHU B OHOJIOTHH,
pemaeMpIMi €10 MpoOJIeMaMH, METOJIOJIOTHEH OHOJIOTHYECKOrO HCCIEIOBAaHUS, MPOBEICHUS
SKCIIEPUMEHTAJbHBIX HCCIENOBaHUI, pEleHUs] OHOJNIOTHYECKUX 3ajad, MOJEIUPOBAHUS
OHMOJIOrMYeCKUX 0O0BEKTOB U MPOLIECCOB;

BOCIIUTAHHE Y 00YyYarOUIMXCs [IEHHOCTHOTO OTHOIIEHUS K UBOW MPUPOJIE B IIEJIOM U K
OTACNbHBIM €€ OO0bEeKTaM | SBJICHUAM; (OPMHPOBAHUE DSKOJIOTUYECKOH, TI'€HETHUYECKOU
IPaMOTHOCTH, OOILIEH KyIbTyphl NMOBEACHUS B NPUPOE; MHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHne 00yJarIUMHUCI KOMIETEHTHOCTH B PalldOHAILHOM MPUPOI0NOIB30BaHUU
(coOiroieHne TPaBWJI TOBEACHHUS B TIPHUPOJE, OXPAHBI BHUIOB, JKOCUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBBbS W 3I0POBbS OKPYXKAIOIIMX JIOACH (COOMIOACHHUS Mep
npodunakTuku 3adoaeBaHuil, odecnedeHrne 0e30MacHOCTH KU3HEIEATEIbHOCTH B YPE3BhIYAITHBIX
CUTYaIUSX MPUPOTHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE UCIOIb30BaHUS OMOIOTHYECKUX
3HAHU U YMEHUH B MOBCEAHEBHOM KU3HU;

CO3JIaHME YCIOBUH JUII OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHCS WHIMBHIYyaTbHON
00pa3oBaTeNbHON  TPASKTOPHH, CIIOCOOCTBYIOIICH MOCIEAyIOmEMY HpOoPecCHOHATHHOMY
CaMOOMPEEIICHUI0, B COOTBETCTBUU C HMHAWBHUIYaTbHBIMH HHTEpECaMH U MOTPEOHOCTAMU
peruona.

OOmiee 4ymuciIO 4acoB, OTBEACHHBIX Ha M3yuyeHUE OMOJIOTMU Ha YIriyOJIE€HHOM YpOBHE
cpeanero oomero oopasosanusi, cocrapisier 204 yaca: B 10 kinacce — 102 yaca (3 yaca B Hezienio),
B 11 kmacce — 102 yaca (3 yaca B HezemIO).

OT60p OpraHu3aIMOHHBIX (OPM, METOJIOB M CPEACTB 00yUEHHUST OMOJIOTUH OCYIIECTBIISICTCS
¢ yu€ToM cnenu(uKu ero CoJAepKaHWs M HANPaBICHHOCTH HA MPOJOJDKEHUE OMOIOTHYECKOTO
00pa3oBaHMs B OpraHU3aLUAX CPETHETO MPO(PECCHOHATBFHOIO U BBICILIEr0 00pa30BaHusl.

OO0s13aTeNbHBIM YCIOBUEM TMPHU OOyYEHHH OWOJIOTUM Ha YryOIEHHOM YpOBHE SIBISIETCS
MPOBEACHUE JA0OPATOPHBIX W TMpaKTHYeCKUX pador. Takxke ydacTue o0Oy4aromuxcs B
BBITTOJIHEHUH TIPOCKTHBIX U y4eOHO-UCCIIEIOBATEIBCKUX pabOT, TEMAaTHKa KOTOPBIX ONpPEAeIseTCs
YUUTEJIEeM Ha OCHOBE MMEIOIIUXCS MaTepUaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX TMPUPOTHBIX
YCIIOBHA.



COJEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue  MPOrpaMMBbl,  BBIIEIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoi arrecranuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemenHas Ouosorusi — KOMIUIEKCHas Hayka. KpaTkasi MCTOpHsl pa3BUTHUS OMOJIOTHU.
buonoruueckue Hayku M H3ydaemMble UMHU TpoOsieMbl. DyHIaMEHTalbHbIC, MPUKIAJHBIE U
MIOMCKOBBIC HAyYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosiornd B (OPMUPOBAHHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOM KapTHHBI
mupa. [Ipodeccun, cBsazannbie ¢ Guonorueil. 3HaueHne OMOIIOTUU B IPAKTHUYECKOM J1EATEIBHOCTH
YeJI0OBEKa: MEAUIIMHE, CEIbCKOM XO035IIICTBE, IPOMBIILIJIEHHOCTH, OXPAaHE IPUPOIBIL.

JdemMoHcTpauuu

[Moptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, .
Mennens, B. 1. Bepnaackuii, U. I1. ITaBnog, Y. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. besnses.

Tabmuuer u cxembl: «CBsi3p OMOJIOTUH C IPYTMMH HayKammy», «CuctemMa OMOIOrHYecKHX
HayK».

Tema 2. ’KuBble cucTeMbl U UX H3YYEeHHUE

JXKuBble cuctembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCTb, CJIOKHOCTh M  YHOPSAJIOYEHHOCTH
CTPYKTYpbl,  OTKPBITOCTb, = CaMOOpPraHU3alus, CAMOBOCIPOMU3BEIEHHUE,  Pa3qPaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aludd KUBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIETOYHBIM, TKaHEBBIH,
OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BO1A, 9KOCUCTEMHBII (OuoreoreHOTHYECKUIN),
o6uocgepnsiil. IIponeccsl, mpoucxoasaimue B KUBbIX cucTeMax. OCHOBHBbIE NMPHU3HAKU YKUBOTO.
XKuznp kak opma cymectBoBaHus MaTepuu. Hayku, nsydaromiye KMBble CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aLuu.

N3yuenune xuBbIX cucteM. Metoasl Omosnoruueckoil Hayku. HaOmionenue, usmepeHue,
JKCIIEPUMEHT, CHCTeMarh3auus, MertaaHanu3. lIoHsaTme O 3aBUCMMOM M HE3aBHUCHUMOWU
nepemeHHo. IlmanupoBanme skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runotesa. [loHsTHE BBIOOPKH U €€ JocTOBEepHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ynbTaToB. [IpHuMHBI HCKa)KE€HUs PE3yIbTATOB 3KCIEPUMEHTA.
[TonsiTHE CTAaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuuel u cxembl: «OCHOBHbIE NpPU3HAKU JKU3HW», «BHONOTHYECKHE CHUCTEMBIY,
«CBoOICTBa KUBOU MaTepumn», «Y pOBHU OpraHU3aLMH )KUBOHN NPUPOIbD», «CTpOoeHNE )KUBOTHOU
KJIETKW», «TKaHM )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOT0 OpraHu3Ma», «buoreonenos»,
«buocdepay, «MeToabl U3yUeHUs )KUBOH IPUPOJIBI».

O6opynoBanue: 1ab0paTopHOE 000PYIOBAHKE JIJIsl TPOBEICHMS HAOIIOICHUM, U3MEPECHUH,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOI0B IPU NU3YYEHUH KUBBIX
CUCTEMM.

Tema 3. BuoJsiorus KieTku



Krnerka — cTpykTypHO-(yHKIIMOHANIbHAS €AMHULIA KUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pab6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBanu, M. llnetinen, P. Bupxos).
OCHOBHBIE NOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeToapl MONEKYJISAPHOM U KJIETOUYHOH OHMOJOTMH: MHKPOCKOMHMs, Xpomarorpadus,
anekTpodopes, METO[  MEYEeHbIX aTOMOB, JuddepeHanbHOE  LHEHTpUPYTHpPOBaHHE,
KYJIbTUBUPOBAHHUE KIICTOK. M3yuenue @HuKcupo8anuvix Kiemok. DIEKTPOHHAS MHUKPOCKOIHAL.
Koundghoxanvnasa muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpanuu

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

TaOnuis! u cxeMbl: «CBETOBOI MUKPOCKOI», «JIEKTPOHHBIN MUKpOCKO», «Mcropus
pa3BUTHS METOJI0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENnapaThl PACTUTEIbHbIX, )KUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTnyeckas padora «/3yueHue MeTO 0B KJIETOUHOI Onosioruu (Xpomarorpadus,
anekTpodopes, nuddepeHnuanpHoe neHTpudyrupoanue, [LIP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHThI. Boma u €€ posb

KaK pacTBOPUTENS, peareHTa, ydyacTHE B CTPYKTYPUPOBAaHUHM KIIETKH, TEIUIOPETYJISALUU.

MuHepanbpHbIe BEILECTBA KJIETKH, UX OMojoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelecTBa KIETKU. buonorndeckue nonumepsl. benku. AMUHOKUCIOTHBIN

coctaB 0enkoB. CTpyKTYpbI OenKoBoi Mosiekyibl. [lepBudnas cTpykTypa Oeika, menTHIHAS

CBs13b. BTOpHuHast, TpeTHuHas, YeTBepTUYHAs CTPYKTYpHI. JleHaryparnus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKuu 6emkoB. [lpuonoi.

VYraeBoasl. MoHOCaxapubl, AUCaXapyibl, OJIUrocaxapysl 1 nonucaxapuasl. O0mui nian
CTpO€HUs U (PU3MKO-XUMHUYECKUE CBOMCTBA yIiieBOA0OB. bronornueckue GpyHKIMM yTiIeBOAOB.

Jlummuapl.  T'mapoduneHoO-rMapOodoOHBIe  cBoiicTBa.  Knaccudukamms — JTUIUAOB.
Tpurnuuepunpl, pochoaunuabl, BOCKU, cTepouibl. buonornueckue gyHkuuu aunuaos. O6mue
CBOMCTBa OMOJOTMYECKMX MEMOpaH — TEKy4ecTb, CIIOCOOHOCTh K CamMO3aMbIKaHHUIO,
MIOJIYTIPOHUIIAEMOCT.

Hyxneunosbie kucnotel. [IHK n PHK. Crpoenue HykienHOBBIX KHMcnoT. HykineoTuusl.
[Mpuauun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoitHas crupais.
Mectonaxoxaenue u 6nonorunueckue pynkuuu JHK. Bunst PHK. ®ynkunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBszu B Mosiekyne AT®. buonorndyeckue
¢ynkunn  AT®. BoccraHOBI€HHbIE TNEPEeHOCUMKH, WX (YHKIMH B KIeTKe. /[lpyeue
HyKaeo3uompugocgpamuol (HT D). CexBennpoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi Ouojorus: OMOXMMHUYECKHE W OMO(PU3MUECKHE WCCICIOBAHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKkyld. Modenuposanue cmpykmypvl u QyHKyui
buomonexyn u ux komniekcos. Komnvromepuoiii ouzaiin u opeaHuyeckuti cunmes 6UOMONEKY U UX
HenpupoOHbIX AHAL0208.

JdemMoHcTpanuu

[optpertsr: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankmun, @. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpeneneHne XUMHUYECKHX 3JEMEHTOB B HEKHUBOM  IPUPOIE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.



Tabmuipsr u cxembl: «llepuonuyeckas TabiMLa XUMHUYECKHX 3J€MEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJIbIY, «BeliecTBa B cocTaBe opraHu3MoBy, «CTpoeHHE MOJIEKYJIbI OesKay,
«CTpyKTyphl OEIKOBOW MOJEKYINbl», «CTpOCHHE MOJEKYN YyrieBoJoB», «CTpOCHHE MOJEKYI
TUnuaAoBY», «HykIIeMHOBBIE KUCIOThY, «CTpoeHue MoieKyabl ATD.

O6opynoBanue: XUMUYECKast IOCy1a 1 000pyJ0BaHHE.

JlabopaTopHas padora «OOHapyXeHHE OCITKOB C TOMOIIbIO KaUeCTBEHHBIX PEAKITUI».

JlabopaTopHas padora «/ccnenoBaHue HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u yHKUMH KJIETKH

Tumbl KJIETOK: JyKapHOTHYECKass M IMpokaproTHueckas. CTpyKTypHO-()YHKIIMOHAIbHBIE
00pa30BaHMsI KJICTKH.

Crpoenue mnpokapuoTHuecko kJieTku. Kierounas creHka OakTepuid ©u  apXei.
OCoOEHHOCTH CTPOCHUS TeTepOTPOPHON M aBTOTPO(PHOI MPOKAPUOTHIECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3AX.

Crpoenue n (QyHKIIMOHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imazmaruueckass meMOpaHa
(mnazmanemma). CrTpykTypa IIa3MaTudeckod MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3
IUTa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIN (nuddy3us, obnery€énnas auddysus), aKTUBHBIA
(nepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcroptT). [lonynponunaemocts mMemOpanbl. PaGorta
HaTpUI-KaJIMeBOro Hacoca. DHJOLUUTO3: MMHOLUUTO3, paronuro3. Jx3ouuro3. Kietounas creHka.
CrpykTypa u GyHKIHU KIETOYHOU CTEHKH PACTEHHA, TPHOOB.

Huronna3zma. Ilutozons. Ilutockener. JIBmkeHue uurtoruiazmMpl. OpraHoWbl KIETKH.
OnHoMeMOpaHHbIE OpraHOUABI KJIETKH: 3HaomIazmaTnueckas cetb (OIIC), anmapar 'onbmxuy,
JM30COMBI, MX CTpOeHHEe U (YHKUMU. B3auMoCBs3b OAHOMEMOpPAHHBIX OPraHOMIOB KIETKH.
CrpoeHue TrpaHylsIpHOTO peTuKkynyMmMa. Mexanusm nanpaenrenus 6eakoe ¢ IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHbIX MemOpaH. ['nmagkuit  (arpanynsipHBIN)
sHIOMIa3MaTHUecKuil petukynyMm. CekperopHas QyHkius anmnaparta ['onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkog 6 annapame I onb0xcu. TpaHCTIOPT BEILECTB
B KJeTKe. Bakyonu pacturenbHbIX KieTok. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOMJbl KJIETKH: MUTOXOHJPHUH, IUIACTUABL. [Ipoucxodsxcoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeyauc). Ctpoenue u
GyHKIMH MHUTOXOHApMA W T1uiacTHA. llepBuuHBbIe, BTOPHYHBIE U CIOKHBIE IUIACTH]IBI
(OTOCHMHTE3UPYIOLIMX AYKApUOT. XJIOPOILIACTHI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuN.

HememOpanHnbie opranoupl kiaeTku CTpoeHHe U (QYHKIMH HEMEMOpPAaHHBIX OPTraHOMJIOB
KiIeTku. Pubocomel.  [Ipomescymounvie  puramenmoi. MukpodunaMeHTbl. AKmuHo8bie
MuKkpoghunamenmoi. MBIIIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIUEYHbIX KIEeMOK.
MuxkpotpyOouku. Kinetounsiit unentp. CrpoeHHe U ABM)KEHHE IHKTYTHKOB W PECHHYEK.
MuxkpotpyOouku 1uTorasmel. Llentpuons. benku, accoyuuposannvle ¢ MUKpoguiamenmamu u
Mmukpompybouxkamu. MomopHule 6enxu.

Anpo. OOonouka siApa, XpOMaTHH, KapuoIUIa3Ma, SJPBIIIKHA, UX CTPOCHHE U (PYHKIIMH.
Snepublii GenkoBblid MaTpuKC. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEp(a3HOM
aape. dyxpomamun u eemepoxpomamun. benku XpomaTtuHa — TUCTOHBL J{uHamuka s0epHou
obonouku 6 mumose. HA0epubviii mpancnopm.

Knerounsle  BritoueHus.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  JYKapuoT
(pacTUTeNnbHOM, KUBOTHOM, TPUOHOIN).
JdemMoHcTpanuu



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

Tabmuupr u cxembl: «CTpoeHHE SYKAPHUOTHUECKOH KIeTKH», «CTpoeHHE KUBOTHOM
KJIeTKn», «CTpOEHUE paCTUTENbHON KIETKN», «CTpOCHHE MUTOXOHAPUN», «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOM KIETKHY.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKPOIpPENnapaTbl PacCTUTEIbHBIX, MHUBOTHBIX
KJIETOK, MHKPOIIpEnapaTbl 0aKTEPUAIbHBIX KIETOK.

JlabGoparopHas padora «/3yueHne cCTpoeHHs KJIETOK Pa3IUYHbIX OPraHU3MOB).

IIpakTnyeckas padora «3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlaGoparopuas padora «l/ccienoBaHue uia3Moim3a M ACIUIa3MOJIM3a B PACTHTEIBHBIX
KJICTKax.

HpaKTI/I‘IeCKaﬂ paﬁoTa «I/I3yquI/Ie ABVKCHUS HUTOILIa3Mbl B PACTUTEIIBHBIX KIETKaX).

Tema 6. O0MeH BelllecTB M NpeBpalLlleHNe JHEPTUH B KJIeTKe

AcCUMWIISILIVSL U TUCCUMUIISIIIASL — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIECTB:
aBTOTPO(HBIN U TeTepoTpOPHBIN. YUacTHe KHCIOpoaa B OOMEHHBIX MPOIIecCcax. DHEPreTUYECKOe
obecnieuenue kietku: npespamieHue AT® B oOMeHHBIX mpoueccax. DepMEeHTaTUBHBIN XapakTep
peakiuii KIeTouHoro Merabonusma. GepMeHThI, UX CTPOCHUE, CBOMCTBA U MEXAHU3M JICHUCTBUSI.
Kodepmentsl. Otnuuusi GepMEHTOB OT HEOPraHUYECKUX KATaIU3aTOPOB. bellKu-akTHBaTOpHl U
OENKU-UHTHOUTOPBL. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTAaTHUBHBIX pEaKIHMid OT pa3IUYHbIX
(hakTOpOB.

[lepBUUHBI CHHTE3 OpPraHMYECKHX BeUIeCTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcueenHvlll omocunmes y oaxmepuil. Ceemocodbuparowue nueMeHmvl U HUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xyoporuiactoB B mpoiecce gorocuHTe3a. CBeToBas U TEMHOBas
¢basel. @omoovixanue, C3., Cs- u CAM-munvr pomocunmesa. TIpoaykTHBHOCTh (HOTOCHHTE3A.
Brnusinue pa3nuyabix pakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHUUUPYIOIINE
OakTepuu, xele300akTepun, cepoOaKkTeprun, BOJOPOIHBIC OaKTepUu. 3HAUCHHE XEMOCUHTE3A.

AHarpobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXkeHHs U MX MCIOJIb30BaHHE
YeJI0BEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJOTMM M BO30YAUTENH
Oone3Hen.

AspoOHbIE OpraHU3Mbl. JTallbl YHEpreTudecKoro oomena. [1oaroroBuTenbHbIN TaIl.
I'mukonu3 — 6eCKUCIOPOAHOE paCIEIIICHHE TITIOKO3bI.

buonoruyeckoe okuciaeHHE, WK KJIETOYHOE JbIXxaHue. Poib MUTOXOHApHH B mporeccax
ouosnoruueckoro okucieHus. lluxnnueckue peaknuu. OxucnurenbHoe (ochopuaupoBaHue.
Ouepeus membpannoeo epadouenma npomouos. Cummes ATD: paboma npomonnoti ATD-
cunmaszvl. IlpeumymiectBa a’spoOHOTO IyTH oOOMEHa BEUIECTB TIepel  aHadpOOHBIM.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

JdemMoHcTpauuu

IToprpetsr: Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabnuue! u cxembl: «POTOCUHTE3Y, «IHEPreTHUECKUil 0OMen», «buocunTres 6emkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3.

O6opynoBaHKe: CBETOBOM MUKPOCKOI, 000PYAOBAHUE I IPUTOTOBICHUS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIAPATOB.

JlabopaTopHasi padora «/3ydyeHue kaTaTuTHYECKO aKTUBHOCTH (DEPMEHTOB (Ha mpuMepe
aMuJIa3bl WIKM KaTanaasbl)y.



JlaGopaTtopHas padGora «l3yueHue (QEepMEHTATHBHOTO pACHICTUICHHS TIEPOKCHAA
BOJZIOPOJIa B PACTUTENbHBIX U )KUBOTHBIX KJIETKaX).
JlabopaTopnasi pabora «CpaBHeHUE MPOIIECCOB (HOTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKCHUSI M IBIXAHHSI.

Tema 7. HacnencreenHass uHgopManus U peanu3anus eé B KieTke

Peakuun matpuuHoro cunresa. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPUUYHOTO
cuHTe3a. Peanuzanus HacieqCcTBEHHOW HHpoOpManuu. ['eHeTHYecKHil KOJA, €ro CBOMWCTBA.
Tpanckpunuus — matpuudbii cuate3 PHK. IIpuHiunel TpaHCKpUNIKMHA: KOMILUIEMEHTAPHOCTb,
aHTUIApPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuynvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yuactue TpaHcnoptHeix PHK B OnocunTese Oenka. YcioBus
ouocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B OrocuHTe3e OemKa.

Cogpemennvie npedcmagienus o cmpoenuu 2enos. Opranuzalus reHoMa y IpOKapuoT H
9yKapuoT. Perynsmus akTHBHOCTH TeHOB y IpoKkapuoT. I unoresa onepona (. XKako0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHog y dykapuom. Ponb xpomamuma 6 pezynsayuu
pabomul cenos. Perynsaiys 0OMEHHBIX IPOLIECCOB B KieTKe. KileTounslii romMeocTas.

Bupycsl — HexiieTouHbIe (OPMBI )KU3HH U OOIHMraTHbie mapa3utbl. CTpOEHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaroB. Kusnennwviti yuxn J{HK-codepocawux
supycos, PHK-coodepoicawux supycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pesepmasd,
unmezpasa.

BupycHsie 3a001eBaHus YyenoBeka, )KuBOoTHbIX, pacteranid. CITNJ[, COVID-19, conmnansabie
Y MEJUIIMHCKHUE TPOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananus oonvuux maccugos («bigdatay) cmpyxmypruix
buonoeuueckux dannvix. Hanomexnonoauu 6 buonozuu u meouyune. Ilpocpammupyemvie hynkyuu
benkos. Cnocobvl 00cmasKu 1ekapcma.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.

Tabmuubpr u  cxemsl: «buocunTes Oenkay, «['eHernmueckuit koay, «Bupycei»,
«baxTepuodaru».

IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCA».

Tema 8. JKu3HeHHBIN IUKJ KJIETKH

Knerounsnii 1wk, ero mepuoasl u perymsanus. Mutepdaza m muto3. OcoOeHHOCTH
mporieccoB, mpoTekaronux B uHTepdasze. [logroroBka kietku k aeneHuto. [IpecuHTeTHYECKUA
(MOCTMUTOTUYECKU), CHUHTETUYECKMH M MOCTCHHTETHUYECKUH (IMPEMUTOTUYECKUN) MEepHOIbI
uHTEep(ha3bl.

Matpuunelii  cunre3 JHK —  perumkamusa. Ilpunnuner  perumkanuun — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIA  CHHTE3, AaHTHUNAPAJUIEIBHOCTb. MexaHu3m
perunkanmu J{HK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u TeioMepaza. XpoOMOCOMHBIN
Habop KJIETKU — KapUOTHIL. JUTMIOMTHBIA U TarulouaHbIA HaOOpel XpoMocoM. I'omonoruyHbie
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue kineTku — mMuto3. CTaguu MHUTO3a W MPOUCXOJANIME B HUX IpoUecChl. THIIbI
muto3a. Kaproknnes n nutoknses. buonornueckoe 3HaueHNE MUTO3A.

Perynsmus MurtoTHueckoro uukia kietkdu. [Iporpammupyemasi kieToyHass rubenp —
arormnTo3.



Knerounoe sapo, XpoMOCOMBI, (yHKIIMOHATBHAS TEHOMHKA. Mexanuzmuvl npoaughepayuu,
ougepernyuposxu, cmapenus u eubenu kiemox. «Lugpposas knemxay — buoungopmamuyeckue
MoOenu PYHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpaumuu

Tabmuup! u cxembl: «KU3HEHHBIA UK KICTKHY, «MHTO3», «CTPOCHHE XPOMOCOMY,
«Penmukanus [JJHK».

OO6opymoBaHue: CBETOBOW MHKPOCKON, MHUKpoIrpenaparbl: «MuUTO3 B KJIeTKax KOpeIKa

JTyKay.
JlabGoparopHas padora «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOITIpENapaTaxy.

JlabopaTopuasi pa6ora «HaOnroneHne MHuTO3a B KIIETKaX KOHYMKA KOpENIKa Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax)y.

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCoOeHHOCTH CTPOCHUS U KUHEACITSILHOCTH OJHOKICTOYHBIX OPraHU3MOB. bakrepuw,
apxeu, OJJTHOKJIETOYHbIE TPUObI, OAHOKJIETOYHBIE BOAOPOCIIH, Ipyrue NpoTuctel. KomoHuanbHbie
OpraHU3MBbI.

B3anmocBA3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CHCTEMbI OPTraHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHe: oOpa3oBarenbHas, MOKPOBHAs,
MIPOBOJIAINAsL, OCHOBHAs, MexaHHU4eckas. OCOOCHHOCTH CTPOCHHS, (QYHKIMA W PACIOJIOKCHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu )KMBOTHBIX U Y€JIOBEKA. THUIIBI )KUBOTHBIX TKAHEW: AITUTEINANIbHAS, COSTUHUTEIbHAS,
MblIlIeyHast, HepBHas. OCOOEHHOCTH CTPOEHHUs, QYHKIMI U pacloioXeHUsl TKaHel B opraHax
YKUBOTHBIX U YEJIOBEKaA.

Oprasbl. BereratuBHble U TreHEpPATUBHBIE OpraHbl pacTeHil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIIMU OpraHoOB U CUCTEM OPIaHOB.

Omopa Tena opranuszmoB. Kapkac pacrenuii. CkeneTsl 0JHOKJIECTOUYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. Hapy>KHbII 1 BHYTpeHHMI ckeneT. CTpOEHUE U TUITbl COEIUHEHUS KOCTEH.

JIBukeHne OpraHu3MoB. JIBWKeHHE OJHOKJIETOYHBIX OPraHM3MOB: amMEOOHMIHOE,
JKTYTUKOBOE, PECHUYHOE. J[BMIKEHHE MHOTOKJIETOYHBIX PACTEHUN: TPONHU3Mbl W HACTHUH.
JIBr>KeHre MHOTOKJIETOYHBIX )KUBOTHBIX U Y€JIOBEKa: MbIlleuHast cuctema. Pedrekc. CkeneTHbie
MBIIIIBEI U UX paboTa.

[Iuranue opranusmos. [lorynomnieHne BoAbI, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacrenusiMi. lIuTanue XKWUBOTHBIX. BHYTPHUIOJIOCTHOE M BHYTPUKIETOYHOE IMHIIECBAPEHUE.
[IuTanve MO3BOHOYHBIX >KMBOTHBIX. OTAENBI MUIIEBAPUTENBHOTO TpakTa. [IumieBapuTenbHbIe
xene3bl. [InieBaputenbHas cucTeMa 4enoBeka.

Jlpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue ;kuBoTHBIX. Juddysus razos uepes
MOBEpPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpixaTenpHas MOBEPXHOCTh. JKabepHoe W JErodHOe
nbixaHue. JlpIxaHWe TMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. ODBOJIOIHOHHOE YCIOKHEHUE
CTPOEHHUsI JETKUX TO3BOHOYHBIX >KMBOTHBIX. [lpIXaTenpHas cucTteMa uenoBeka. MexaHu3Mm
BEHTWJISIIIMY JIETKUX Y MITUI] U MIEKOMUTAOIMNX. Perynsanus apixanus. [[pixaTensHbie 00bEMBI.

TpaHCIIOPT BEMIECTB y OPraHM3MOB. TpPaHCIOPTHBIE CHUCTEMBI pacTeHU. TpaHCIopT
BEIIECTB y )KUBOTHBIX. KpoBeHOCHas cricTteMa u e€ opranbl. KpoBeHOCHasi cucTeMa mo3BOHOYHBIX
YKUBOTHBIX U 4yenoBeka. Cepie, KpOBEHOCHBIE COCYABI M KpoBb. Kpyru kpoBooOpatieHus.



OBOJIIOLIMOHHBIE YCIIOKHEHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX JKHBOTHBIX.
Pabota cepania u e€ peryssiusi.

Beinenenune y opranusmoB. BbiaeneHue y pacteHud. BeineneHue 'y KMBOTHBIX.
CoxpaturensHbie Bakyonu. Opransl BeienieHus. GuibTpanus, CeKpenusi 1 00paTHOe BCaChIBaHUE
KaK MEXaHW3Mbl pPa0OThl OpraHoB BblneneHus. CBsA3b IOJOCTH TelNa C KPOBEHOCHOM H
BBIJICJINTEIIBHON CUCTEMaMH. BbleneHue y IO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukw.
Crpoenue u pyHkuroHupoBanue HeppoHa. OOpa3oBaHHe MOYHU y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa Y OAHOKIETOYHBIX OpraHu3MoB. CHopbl OaKTepUid U IIUCThI
IIpOCTEHIINX. 3alluTa y MHOTOKJIETOUYHBIX pacteHuil. Kyrtukyna. CpenacrBa maccuBHOM u
XMMHYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBBI 1 MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma
or Oone3Hedl. VMMMyHHas cuctema denoBeka. KieTOUHBI M T'yMOpaibHBbIE HMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHbI  cnenuduyeckuid MMMYHHTET. Teopusi KJIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3mMoB. Posb BpoXkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

PasgpaxxumocTe M peryinanuss y OpraHu3MoB. Pa3apakuMocTb y OZHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxumocTs M peryisnus y pacTeHuil. POCTOBBIE BelecTBa M HX
3HauYEHHUE.

HepBHast cucrema u pediekropHas peryinsuus y >KUBOTHbBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIOLUOHHOE YCJIOXKHEHHE CTPOCHUS HEPBHOM CHUCTEMBI Yy >KMBOTHBIX. OTaenbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XHBOTHBIX. Pediexc u pednexkropnas ayra. besycnoBHble u
yCIOBHBIE PEQIICKCHI.

I'ymopasibHass peryisiuuss M SHIOKPUHHAs CUCTEMa JXUBOTHBIX M uesoBeka. JKeresbl
SHJAOKPUHHOM CHCTEMBI M HUX TOpPMOHBL. [leficTBHe TOpMOHOB. B3aMMOCBS3b HEPBHOW H
SHAOKPUHHOU cucTeM. ['umnoranamo-runodusapHas cucreMa.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubl 1 cxeMbl: «OIHOKIETOYHBIE BOJOPOCINY», «MHOTOKJIETOUHBIE BOIOPOCITH,
«baktepun», «lIpocreimme», «Opranbpl [BETKOBBIX pacTeHUi», «CHUCTEMBI OpraHoOB
ITI03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOEHME HAaceKOMbIX», «TKaHM pacTeHU»,
«KopueBble cucrembl», «CtpoeHue cteOns», «CTpoeHHe IMCTOBOM IUIACTMHKM», «TkaHu
KHUBOTHBIX», «CKkeneT yenoBeka», «llumeBaputenbHas cuctema», «KpoBeHOCHas cuCTeMay,
«/IpixaTtenpHas  cucreMa», «HepBHag cucrema», «Koxa», «MpllieyHas CHUCTEMAY,
«BeinenurenpHas cucteMa», «JHIOKPUHHAS cucTteMay, «CTpoeHue MbIIIb, «MMMyHHUTETY,
«Kumeunononoctasie», «CxeMa NUTaHUs pacTeHUul», «KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruipb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE J0XKIEBOr0
yepBsi», «HepBHast cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHasg cucrema nruny, «HepBHas cucteMa MIIEKONUTAIOLINX»,
«HepBHas cuctema yenoBeka», «Peduexcey.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparbl OJHOKIETOYHBIX OpraHU3MOB,
MUKpOIpEenapaTsl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBbBIE
9K3EMIUISIphl KOMHATHBIX PAaCTeHUH, repbapuu pacTeHUil pa3HbIX OT/AEIOB, BIaKHBIE MpenapaThbl
KUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue JUIsl JEMOHCTPAIMK TOYBEHHOTO ¥ BO3YLTHOTO MUTaHUS PACTEHUHN, pacIIeTIeHUs
KpaxMaja U OeJIKOB Mo AeicTBHEM (EepMEHTOB, 000PYIOBAaHUE JIJISi IEMOHCTPAIIUU OMBITOB TIO



M3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHNU3Ma JIbIXaTEeJIbHBIX JIBUKEHUHN, MOJEIN
TOJIOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHU.

JlaGoparopHas padora «3yueHne TkaHei )KUBOTHBIX».

JlabGopaTopHas padora «/3ydyeHne opranoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPTraHU3MOB

@DopMBI pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKIItoUasi BET€TaTUBHOE) M TOJI0BOE. Bubl
0ecroIoro pa3sMHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. IlomoBbie kneTku, win ramersl. Meio3. Craaun Menosa.
[ToBenenune xpomocom B Menose. Kpoccunrosep. buonormyeckuii ¢cMbICI MeH03a U TOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ameroreHes y ;kuBoTHBIX. [looBbIe xene3nl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KJIEeTOK. Criepmarorenes u ooreHes. CTpoeHue MoJIOBBIX KIIETOK.

Omrog0TBOpeHHEe W AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [[apTreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTUs — HayKa O Pa3BUTUU
opranusMoB. Mopghoecenes — 00Ha uz 2nagnvix npodiem ambpuonocuu. Konyenyus mopgozenos u
mooenu mopgozeneza. Crtanuu 3mMOproreHe3a >KUBOTHBIX (Ha mpumepe Jirymkn). JpoGienue.
Tunsl apobnenus. [emepmunupoganuoe u HedepmuHuposanHoe opobnenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH IPOOJIEHUS MIICKOMUTAIOMIMX. 3apOJBIIIEBbIE JTUCTKU (TacTPYIISIIHS).
3akiajKka OpraHOB M TKAaHEM W3 3apOABIIIEBBIX JIMCTKOB. B3anmmHOe BiusHHE dYacTel
Pa3BUBAIOIIETOCS 3apO/Ibiiia (AMOpHOHAIbHAS MHAYKIIMS ). 3aKIaKa IIaHa CTPOCHHS )KUBOTHOTO
KaK pe3ysbTaT UepapXUUECKUX B3aUMOJICHCTBUI reHoB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
Pa3IUYHBIX (DAKTOPOB OKPYKAFOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbI mepuon. Ilpsmoe u HempsiMoe
pazButue. PasButne ¢ Meramopdo3oM y OECIMO3BOHOYHBIX M TMO3BOHOYHBIX IKHUBOTHBIX.
buonornyueckoe 3HaueHHE MPSAMOTO M HEMPSMOrO PAa3BUTHS, UX PACIPOCTPAHCHHUE B MPHUPOJIE.
Tunel pocta XUBOTHBIX. @akTOpbl PETYISIUM POCTa KUBOTHBIX M yenoBeka. Craauu
MOCTAMOPHUOHANBHOTO PAa3BUTHS Y JKUBOTHBIX U 4YeloBeKka. lleproabl OHTOreHe3a ueroBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TPOIIECCHI.

Pasmuoxenue u pa3sutue pacrenuil. 'amerodur u cnopoput. Meito3 B dKU3HEHHOM LIUKJIIE
pactenuii. O6pa3oBaHue COp B Ipoliecce Melio3a. ['ameTorenes y pactenuii. Oniaoq0TBOpeHHE U
Pa3BUTHE PACTUTENIBHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHME y LBETKOBBIX PACTECHUMU.
OO6pazoBanue U pa3BUTHE CEMEHU.

MexaHu3Mbl pEryJisiui OHTOr€HE3a Y PACTEHHUI U KUBOTHBIX.

JdemMoHcTpanuu

[Hoptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THIBI OECTOIOro pa3MHOKEHUS,
«Pa3MHOXEHUE XJTaMUIOMOHAbI», «Pa3MHOXKeHUEe JBriIeHbl», «Pa3MHOXKEHHE THAPBI,
«Meito3», «XpomocoMbl», «l'amerorenes», «CTpoeHHe SHUIEKIETKH U CIIEpPMAaTO30UIa,
«OCHOBHBIE CTaIMM OHTOTeHE3ay, «IIpsiMoe 1 HenmpsiMoe pa3BUTHEY, «Pa3BUTHE MACKOTO KyKay,
«Pa3Butne capaHun», «Pa3zBuTue ISTymku», <«/BoiHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX
pactenuit», «CTpO€HHE CEeMSH OJHOJIOJBHBIX W JIBYAOJIBHBIX pacTeHHI», «KWU3HEHHBIA MK
MOPCKOU KanycTbl», « KHU3HEHHBIN UK MXay, « KU3HEHHBIN LUK MAlOPOTHUKAY, «KHU3HEHHbII
LIUKJI COCHBI.



O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIAPATHI SIMIIEKJIETOK U CIIEPMATO30HI0B,
Mozenb «L{uKIT pa3BUTHS JIATYIIKH.

JlabopaTtopnass paGora «M3yueHue CTPOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

HpaKTI/I‘IeCKaﬂ paﬁoTa «BrigBienne IIPU3HAKOB CXOJACTBA Bapo,HBIIHeﬁ IIO3BOHOYHBIX
KHNBOTHBIX)».

JlabGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI».

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBIICHUS U Pa3BUTHUS TCHETUKH Kak HayKu. Pabote I'. Mennens, I'. ne ®@pu3a,
T. Moprana. Posib oTedecTBeHHBIX yu€HBIX B pa3puTuu renetuku. Padoter H. K. Konbiora, H. U.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. @umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHYECKUE MOHSATHUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJIEIbHBIE
TeHBbI, aJbTEPHATUBHbIC NPHU3HAKH, JOMHMHAHTHBIA W PEIECCUBHBIA MPU3HAK, TOMO3HIOTAa,
reTepO3UroTa, YHCTas JIMHUSA, TUOPUABI, reHOTUN, (heHoTHr. OCHOBHBIE METOIbI TCHETHUKH:
TUOPUA0IOTHUECKUMA, TUTOIOTUIECKHI, MOJIEKYIISIPHO-T€HETHYECKHIA.

JdeMoHcTpamun

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsnos, H. 1. Basuiios, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Peconckuii.

Tabnuupl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBbI CKPEIITUBAHUS.

JlabopaTopnasi pa6ota «J/[po3oduira kak 0O0bEKT FreHETHICCKUX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemuBanue. [lepBorii 3axkoH MeHiens — 3aK0H eIMHO00pa3usi THOPUIOB
nepBoro nokosieHus. [IpaBuno nomuaupoBanus. Bropoiil 3akoH MeHens — 3aK0H pacllerICHHs
npu3HakoB. LluTonorndyeckue OCHOBBI MOHOTMOPHUIHOIO CKpelluBaHMA. ['MIoTe3a YUCTOTHI
ramer.

AHanu3upyrolee ckpenupanue. [I[poMexyTouHbIN XapaKkTep HACIeqOBaHUS.
Pacmennenne npu3HakoB pU HEMTOJIHOM JOMUHUPOBAHUH.

JurnbpunHoe ckpemuBaHue. TpeTuil 3akoH MeHzuens — 3aKOH HE3aBHCHMOIO
HaclieZIoBaHusl MpU3HaKoB. LluTonornyeckne 0CHOBBI TUTMOPUIHOTO CKPEIMBAHNS.

Cuemiennoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CuerieHHOe Hacae0BaHNE
I'CHOB, HAPYILIECHHUE CLEIUICHHU MEXKIY T'eHaMu. XpOMOCOMHAs TEOpUs HACIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHM3M ONpEACNIeHUs Mona. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBI M TETepOraMeTHBIM NOJI. ['eHeThueckass CTPYKTypa IOJIOBBIX
xpoMmocoM. HacienoBanne Npu3HaKoB, CLETUICHHBIX C ITOJIOM.

I'enotun kak wnenoctHas cucreMa. IlneioTponus — MHOXECTBEHHOE JCHCTBUE TI€Ha.
MHoxecTBEHHBIM aiienu3M. BzanMonelicTBue HealenbHBIX T'€HOB. KOMIUIEMEHTapHOCTB.
Onucras. [lonmumepus.

I'eHeTMYEeCKUI KOHTPOJIb pPa3BUTHUS PACTEHHUM, >XKUBOTHBIX UM 4YEJIOBEKAa, a TaKKe
($U3MOIOTrNYECKUX MPOLIECCOB, TOBEJCHUS U KOTHUTUBHBIX (PyHKIMHA. ['eHeTnueckine MexaHu3Mbl
CUMOHMOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SMH — Mapa3suT» U «XO3SUH — MHUKPOOHOM.
I'eneTnyeckue acnekThl KOHTPOJISI M M3MEHEHHUs HACIEICTBEHHON MH(OpMaliu B MOKOJEHUSIX
KJIETOK ¥ OPTaHU3MOB.

JdemMoHcTpanuu

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



Tabmuup! u cxemsl: «llepBwiif 1 BTOpoii 3akoHbI Menaenss», «Tpetuit 3akoH MeHaemns»,
«AHanuzupyloliee ckpeumBanue», «Hemnonnoe noMunrpoBanuey, «CLemIeHHOE HAcleJOBaHUE
MIPU3HAKOB y Apo30dmiby, «I eHeTrka nonay, «Kapuotun yenoBeka», «KapuoTtum 1po30duisn»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN aJlIEIU3M», «B3anmMoneiicTBre reHOBY.

O6opynoBanue: MOAENH I AEMOHCTPALMK 3aKOHOB €IMHOOOpPA3usl TMOPUIOB MEPBOTO
MOKOJICHUSI M PACIICIUICHUsS MPHU3HAKOB, MOJENb JJIA JEMOHCTpPAllMd 3aKOHAa HE3aBHUCHUMOTO
HacJe0BaHUs MPU3HAKOB, MOJIEb JIJIsl IGMOHCTPAIMHU CICTVIEHHOT'O0 HACJIeI0BaHUS IIPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoIripenapar: «Jpo3odunar.

IIpakTuyeckasi padora «l3ydueHue pe3yabTaTOB MOHOTHOPUIIHOTO CKPEIIMBAHUSA Y
Ipo30(HITBD».

IIpakTuuyeckasi padora «lI3yueHune pe3ylnbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS Yy
JPO30(UITBI».

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHotuna u cpeasl npu GopmupoBaHun (eHoruna. M3MeHUYMBOCTH
npu3HakoB. KadecTBEHHbIE M KOJIMYECTBEHHBIC IPU3HAKU. Buasl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBECHHA.

MoaudukanroHHas U3MEHUYUBOCTh. Poib cpenbl B (hopMupoBaHHHM MOAM(PHUKAIMOHHOMN
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuauuvoHHbIM psia v BapuanuoHHas kpusas (B.
Horanncen). CoiicTBa MOIU(PHUKAIIMOHHON U3MEHYHBOCTH.

I'enoTunuueckass u3MeHUYNBOCTb. (CBONCTBA TE€HOTMIIMYECKONM HW3MEHYMBOCTU. Bunel
FeHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTuBHAs M3MEHUMBOCTh. MeH03 M IOJIOBOM IMPOIIECC — OCHOBA KOMOMHATHBHOMN
M3MEHYMUBOCTU. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/1aHUM T€HETUYECKOIO Pa3HOOOpa3usl
B IIpeieax OJHOTO BUAA.

MytanuonHass W3MEHYMBOCTb. Buabl MyTanMii: TI€HHBIE, XpPOMOCOMHBIC, T'€HOMHBIE.
CrioHTaHHBIE W UWHAYLUUPOBAHHbIE MYyTalMH. SIIepHble M IUTOIUIA3MaTHUYECKUE MYyTallUH.
ComaTtnueckue M 1oJsioBble MyTauuu. IIpuumHBl BOZHMKHOBEHMs MyTauuid. MyTrareHsl M HX
BIIMSIHUE HAa OPraHM3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO IpoLecca. 3aKOH IOMOJIOTMYECKUX
psnoB B HacienctBeHHoW wusMeHunBoctu (H.M. BaBunos). BHesnepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTD.

Onueenemuxa u 9NUEHOMUKA, PONb INULEHEMUYECKUX (HAaKmopos 6 HACIe008aHUuU U
UBMEHYUBOCNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOB.

JdemoncTpanuu

IToprpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuie! U cxeMbl: «BUIbl NI3MEHUYUBOCTHY, «MonudUKAIIMOHHAS U3MEHUHUBOCTHY,
«KoMOuHaTHBHAS N3MEHYUBOCTEY, «Meiio3», «OmionoTBopenney, «I eneTnueckue 3a001eBaHUs
yesnoBekay, « Buasl myranuin.

O6opynoBanue: XUBble U TrepOapHble SK3eMIUISIpbl KOMHATHBIX PpAacTeHHH, PUCYHKU
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMHA BUJIAMU H3MEHYUBOCTH.

JlabopaTopuasi padora «lccrnemoBaHue —3aKOHOMEpPHOCTEH  MOAUGPUKANMOHHON
W3MEHYUBOCTH. [locTpoeHME BapraMOHHOIO psAJia U BApUAMOHHOW KPUBOW».

IIpakTnyeckas padora «Mytaruu y Apo30puiibl (Ha TOTOBBIX MHKPOIPETapaTax).

Tema 14. I'eHeTHKa Yel0BeKa

Kapuotun denoBeka. MexayHapoaHasi mporpaMMa HCCIIEIOBaHUS T'€HOMa YeJIOBEKA.
Metoapl U3y4eHHUS] TCHETUKU YEJIOBEKA: T€HEATOTHYECKUM, OJIM3HEIOBBIM, ITUTOTCHETHUECKUH,
MONYJIILIMOHHO-CTATUCTUYECKUH, MOJIEKYJIIpHO-TeHeThuYecKuil. CoBpeMEHHOE OmpeesieHue



TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUITUPOBAHKE, B TOM yuciie ¢ momonibio T11[P-
aHanuza. HacnencrBennsie 3a0oeBanust yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YETIOBEKa.
Bone3nu ¢ HacneACTBEHHOW MNPeapacnoiOKEHHOCTbIO. 3HAUEHHE MEIULIMHCKOM TeHETHKU B
NPEJOTBPAIICHUH M JICYEHUH TEHETHUYECKUX 3a00yieBaHMI deroBeka. MennKo-TeHEeTHUECKOe
KOHCynbTUpoBaHue. CTBONIOBbIE KIeTKH. [IoHATHE «TeHeTHYeCKOro rpy3a». ITHYeCKHE acTeKThl
UCCIIEIOBaHHM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTOpPhl MOBBIIICHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K (U3UUYECKOMY U
XUMHUYECKOMY 3arpsA3HEHHUIO OKpyKarouleil cpenapl. l'eHeTuueckas IpenpacnoioKeHHOCThb
YeJI0BEKa K MAaTOJOTUSIM.

JdemoHcTpauuu

Tabnuis! u cxemsl: «Kapuotun yenoBekay, «MeToabl U3yueHUsI TeHETUKH YeJIOBEKay,
«['enetnueckue 3a00J€BaHUS YETOBEKAY.

IIpakTnyeckas padora «CocraBieHue U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpranHu3mMoB

JlomecTukanuss M celleKIus. 3apOoXkACHHE CeJeKUUMU U JomecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucxoxaeHuss 1 MHOroo0pasus KyJabTypHBIX pacTeHui. Ponb cenexuuu
B CO3JIaHUU COPTOB PACTEHUM U TTOPO/T KUBOTHBIX. COPT, TOpOAa, IITAMM. 3aKOH TOMOJIOTHYECKUX
psAOB B HAcIeACTBEHHOM m3MeHuuBocTH H. M. BaBwiioBa, ero 3HaueHue JUisl CEIEKIMOHHON
paboTHI.

MeTtopl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIN U MHAMBHUIYAIbHBIMH.
Otanbl KOMOMHAIIMOHHOM cenekuuu. VMcneiTanue mpowusBoauTeneld mo moromMctBy. OT6Op 1Mo
TCHOTHUITY C TTOMOIIBIO OIICHKU ()EHOTHUIIA TOTOMCTBA U OTOOP IO TEHOTHUITY C IIOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CeJNEKIMOHHOM paboTel. PaauanuvoHHbBId U
XUMUYECKUM MyTareHe3 KaKk MCTOYHUK MyTalluid y KYyJbTYpPHBIX (OpPM OpraHHU3MOB.
Hcnonbs3oBanre reHOMHOTO peaKTHPOBaHUs U MeTOA0B pekoMOuHanTHBIX JIHK mmsa momydenus
HMCXOIHOTO MaTepuaa i CEJICKLIHH.

[lonyuyenne mnonumuionnoB. BayrpuBuaoBas rubpuauszanus. binskopoacTBeHHOE
CKpelIuBaHue, uiu nHOpuauHr. Hepo/cTBeHHOE CKpellMBaHue, WK ayTOpunuHr. ['erepo3uc u
ero mnpuyuHbL. Vcmonb3oBaHue rerepo3uca B cenekiuu. OtrganéHHas TUOpUIU3ALUAL.
[Ipeononenue Oecrioauss MEXBUAOBBIX THOPUIOB. JIOCTHMIXKEHHS CENEeKIMH pAcTeHHd U
KUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHHe U H3YYCHHE TE€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTCHUN M WX TUKHX
poIuyel A co3/IaHusl HOBBIX COPTOB U THOPUIIOB CENIbCKOXO3SHCTBEHHBIX KYNbTYp. M3yuenue,
CcOXpaneHue U ynpasieHue 2eHemuidecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBLLX
HCUBOMHBIX 8 YENAX VIYUULEHUsI CYWeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCTIe008aHUL, Nepedosblx uoell u
NnepcneKmueHbX MexHoN0Ul.

JdemMoHcTpauuu

[Toptpetsr: H. 1. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. Jlykbsaenxo, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuis! u cxeMbl: «LleHTpbI MPOUCXOKAECHUS K MHOTOOOpa3usi KyJIbTYpPHBIX pacTEHUII,
«3aKOH TOMOJIOTMYECKUX PSIOB B HACIEACTBEHHONM W3MEHUMBOCTH», «METOABI CEIEKLUN»,
«Otnanénnas rubpuanzanusy», «Myrarenes».

JlabopaTopnasi padora «/3ydeHne copTOB KyJbTYPHBIX PACTEHUH U MOPOJ] TOMAIIHUX
YKUBOTHBIX).



JlabopaTopHas padora «/3ydueHne METOJOB CEJIEKIIUU PACTCHUII.
IIpakTnyeckas padora «lIpuBuBKa pacTeHUII».

Ikekypeust «OCHOBHBIE METOJIbI M JOCTHXKEHHUS CENIEKIIMU PACTeHU U >KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLMUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA y4acTOK, B TEIUIUYHOE
XO03SIICTBO, B J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

Tema 16. BuoTexHoJI0TUsI U CHHTeTHYeCKasi 0M0JIOTHA

OOBEKTHI, HCHOJB3yeMblE B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIE KYIBTYPHI,
MHUKPOOPTaHU3MBI, HX XapaKTepUCTUKA. TpaaulvoHHas OHOTEXHOJOTHs: XJjeOoredyeHue,
MOJIy4eHUEe KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenne. MukpoOuonorndeckuii cunte3. OObeKThI
MUKpOOHOIOrnuecKux TexHonoruii. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3maHve  TEXHOJIOTMM W MHCTPYMEHTOB  LIEJICHANIPaBICHHOTO  HM3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIEJbIO MOJIYYEHHUS] OPrAaHU3MOB U MX KOMIIOHEHTOB, COAEPKAIUX
HE BCTpeYaronuecs B Mpupoae OMOCUHTETUYECKHE MTYTH.

Kierounas nnxeHepus. MeToapl KylabTypbl KJIETOK M TKAaHEH PACTEHUHW U JKUBOTHBIX.
Kpunobankn. Comarudeckass ruOpuamM3anvs M COMaTHYECKWH sMOpuorenes. lcmomb3oBanue
rarjiouJIoB B CEJNEKUUU pacTeHuil. [lonyuenue MmoOHOKIOHANbHBIX anmumen. Mcnonvzosanue
MOHOKIIOHANbHBIX U NOJIUKIOHAILHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OILJIOIOTBOPEHHE.
PexoHcTpyKLMa AHLEKIETOK U KIOHUPOBAaHUE )KUBOTHBIX. METO/ TpaHCIIJIaHTALUU € KIIETOK.
Texnonocuu  0300po6nenus,  KyIbMUSUPOBAHUs U  MUKPOKIOHAILHO20 — PA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpOMOCOMHasl M I'eHHasi MHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYMPOBaHUE
pexombunantueix JAHK. Coszdanue mpanceennvix opeanusmos. JJocTHKE€HUS W TEPCIEKTHUBBI
XpPOMOCOMHOW W TEHHOM HWHXEHEpUU. OKOJIOTMYECKHE M OSTUYECKHE MpOoOIeMbl T'€HHOMN
VHKECHEpUHU.

Meauuunckue 6norexnonoruu. Ilocrrenomuas nuudposas meaumuna. I1P-auarnoctuka.
MeTaboa0MHBIN aHaTN3, TEHOLEHTPUUECKUH aHaIu3 MPOTEOMa YeI0BEKa JJIsl OLIEHKU COCTOSHUS
€ro 3/10poBbs. Vcnoabp30BaHKEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nounHxenepus
JUIs pa3paboTKH (PyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUH, CO3JJaHUsI KOMITJIEKCHBIX
TKaHEeW COYETaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHUHIA U cKaQQOIIUHIa JUIs pelIeHus
3a/1a4 NEPCOHAIM3UPOBAHHON MEULIUHBI.

Coznanue BEKTOPHBIX BaKLMH C IENbl0 oOecrieyeHUus: KOMOMHUPOBAHHOM 3alUTBI OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJNEKYISIpHBIX MEXaHU3MOB ¢yHkuuoHupoBanusi PHK-
COJIep KALINX BUPYCOB, BBI3BIBAIOIINX 0COOO OIMAcHbIe 3a00J1€BaHNs YETIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmuuer u  cxembl: «lcnonab3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIIIICHHOM
IIpOU3BOJICTBEY, «KileTouHas nHxkeHepus», «I eHHas UHKEHEPUsD.

JlabopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IIpakTnuyeckas padora «IlosydeHne MOJIOUHOKHCIBIX TPOAYKTOBY.

IKekypenst «bHOTEXHOIOTUS — BayKHEIIas TPOU3BOIUTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE IPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue u pa3BuTHE IBOJIOIHOHHBIX MPEACTABIEHU B OMOJI0TUMN

OpomonnonHas teopust Y. apsuna. [Ipeanocsuiku BOSHUKHOBEHHS AJapBUHU3MA. JKU3Hb



Y Hay4Had nesTenbHocTh Y. J[apBuHa.



JBwxyme cuibl 3BoironuM  BUAoB 1o Y. JlapBuHy (BBICOKAas MHTEHCHBHOCTB
pa3sMHOXKEHHs OPraHMW3MOB, HACJIEJCTBEHHAs HW3MEHUMBOCTh, Oopbba 3a CyILEeCTBOBaHUE,
€CTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu sBostonuu (CTI). HelttpanbHast TeOpust SBOTIOIUU.
CoBpeMeHHas 3BOJIOLMOHHAsT OMOJIOrUs. 3HAU€HUE HBOJIOLUOHHONW Teopuu B (HhOpMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemMoHcTpanuu

IToprpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonaeitn, [. K. benses.

Tabmuupl u cxembl: «Cucrema xuBoil npupozas! (no K. Jlunuer)», «JlecTHuna >kUBBIX
cymiects (1o Jlamapky)», «MexaHu3m (HopMUPOBaHHS PUCTIOCOOICHUH y paCTEHHH U KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapmipyra nyremectsus Y. Jlapsunay, «Haxonku Y. lapBunay,
«DopMbI 60pBOEI 3a cymiecTBOBaHUE, «[loposl romybeit», «MHOroodpasue KyabTypHBIX (GopM
Kanyctel», «[lopoabl JOMamIHMX >XUBOTHBIX», «Cxema o0pa3oBaHMsS HOBBIX BHIOB (1o Y.
HapBuny)», «Cxema COOTHOIIEHUS JBHXKYILUX CHJI 3BOJIOLMH», «OCHOBHBIC IOJIOKEHUS
CUHTETUYECKOI TEOpUU IBOJIIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3yjbTaThl

Ilomynsuus kak sieMeHTapHas equHuLa 3Boarolud. COBPEMEHHBIE METOABI OLICHKH
TEHETUYECKOro pa3Hoo0pa3us U CTPYKTYpbI Monyssuui. Mi3smeHnenne renodona nomyssium Kak
AJIEMEHTAapHOE HBOJIIOIIMOHHOE SIBJIEHME. 3aKOH TeHeTtmdeckoro paBHoBecus Jx. Xapau, B.
BaiinGepra.

OneMeHTapHble (HAKTOPHI (IBMDKYIIME CHJIBI) SBOJIONUU. MYyTalMOHHBIA TpoLecC.
KomOunaTuBHAas ©I3MEHYHBOCTB. J{peli reHOB — cry4aliHbIe HEHAIPaBICHHBIC H3MEHEHHS YaCTOT
aeneld B monynsanusax. Dpdext ocHoBarens. Ipgexm Oymoviiounoco copaviuuka. CuudiceHue
2EHEMUYEeCK020 pa3Hooobpasus.; npuuunsvl u cieocmsus. Ilposenenue s¢ppexma opetigpa cenos 6
oonvuwux u maneix nonyiayuax. Murpamuu. M3onaumus  nmomymaumii:  reorpaduyeckas
(mpocTpaHCTBEHHas1), Oronoruyeckast (pernpoayKTUBHAs).

EctecTBeHHbIll 0TOOp — Hampaisiouil ¢akrtop 3BoyOLMU. POPMBI €CTECTBEHHOTO
oTOopa: IBMXKYUIMHM, CTaOMIM3UPYIOUINH, pa3pbiBatromuii (au3pyntuBHbI). [lonoBoit otOop.
Bo3HMKHOBEHNE U 3BOJIOLUS COLIMATIBLHOTO MTOBEACHUS JKUBOTHBIX.

[IprcnocoO0aeHHOCT, OpPraHU3MOB Kak pe3ylbTaT MHKPOIBOJIOLMU. BoO3HUKHOBEHHE
npucnocoOIeHui y opranuzMoB. Apomopdo3sl U uaunoanantanuu. [Ipumeps! npucnocodaeHuit y
OpraHu3MoOB: Mopdojorudyeckue, (U3HOIOTHUECKHe, OHOXMMHMUYECKUE, IOBEJCHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepun u crpykrypa. BumooOpazoBaHue kak pe3yiabTaT MUKPOIBOJIOLUU.
M3onmsanmst — ximroueBoit ¢daktop BumooOpazoBanus. Ilyth u cmocoObl BUIA000pa30BaHUSA:
ajionatpuueckoe  (reorpauyeckoe), CHMIATPUYECKOe (DPKOJIOTUYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rudpuauzanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponp  »BOMIONMOHHON OuoONOrMM B  pa3pabOTKE HAayYHBIX METOJOB COXpaHEHHUs
O6unopa3zHooOpazusi. MUKPOIBOMIONMS U KOABOJIOLHMS MapasUTOB M HMX X031€B. MeXaHHU3Mbl
(bopMHpOBaHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPBHOBI € HEl.

JdemMoHcTpanuu

[optpersr: C. C. YetBepukos, . Maiip.

Tabnuib! u cxembl: «MyTalOHHAsE U3MEHYUBOCThY, «IlomysinonHas CTpyKTypa BUIay,
«Cxema mposiBlIeHHs 3akoHa Xapau—BaitnOepra», «JIBWKymime CHIIBI  DBOJIIOIHI,



«IKOJOoTHYeCKass M3OJIAIMS TOMYJSIUN ceBaHCckoi Qopenn», «leorpadudueckas W30IAIUSA
JUCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHUIIBI JaypcKoily, «[lomynsiuoHHble BOJHBI YUCIEHHOCTH
XHUITHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «®Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «MHnycTpuallbHbIi MEJIAHU3MY, «OKuBbIe HCKOIIa€MBIE»,
«IIokpoBHUTENBCTBEHHAs! OKpacka JKMBOTHBIX», «lIpegynpexnaromas OKpacka >KMBOTHBIX»,
«Dusnonoruueckue agantanun», «I[IpucnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Buma», «Buasl-nBoiiHukn», «CTpykTypa BuUga B npupoae», «CrmocoObl
BugooOpa3oBanus»,  «leorpadpuyeckoe BHI0O0OpazoBaHMe TPEX BUAOB  JIAHABIIECHY,
«KOJOTHYECKOE BHI000pa3oBaHMe BHJOB CHHHL, «llomummonnsl pacrenuit», «KamycTHO-
peneyHbli THOPUIY.

Ob6opynoBanue: repOapuu pacTeHUN, KOJJICKIUU HACEKOMBIX, Yydella NTHUI] U 3Bepel ¢
IIpUMEpPaMHU  pa3IUYHbIX IPUCIIOCOOJIEHNH, yydyena NTHULl U 3BEped pa3HbIX BUJIOB, repdapuu
pacTeHuii OJIM3KUX BUJIOB, 00Pa30BaBIINXCS PA3IUIHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BbisiBlIeHIE N3MEHUNBOCTH Y 0OCOOEH OTHOTO BUIAY.

JlabopaTopuass pabora «lIpucnocoOneHuss OpPraHU3MOB M UX OTHOCHTEIbHAs
11e1eCO00Pa3HOCThY.

JlaGopaTopnas pa6ora «CpaBHeHHE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoIOLus U eé pe3yJIbTAThI

MeTo bl H3y4eHHUsT MAaKPO3BOIIOIHH. [1aICcOHTOIOrHUECKIE METO bl H3yUCHHSI IBOJTIOIUH.
[epexoanbie GopMbI U GUITOTEHETHYECKHE PSIJIbI OPTaHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus osBoionuud. CpaBHeHue ¢Guopbl u - QayHbI
MaTEpUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3emian. Buab-sHIEMUKH U PETTUKTHI.

DOMOPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(POIOTUICCKUE METOIBl M3y4SHUS SBOJIOIUU.
['eHeTHuecKkne MEXaHM3MBI SBOJIIOIIMM OHTOTEHE3a W TOSBICHHS SBOJIIOIMOHHBIX HOBIIECTB.
['omMosorHYHBIe U aHAJOTHYHBIE OpraHbl. PyTuMeHTapHbIe OpraHbl M aTaBU3MbL. MOJIEKYIISIPHO-
TeHEeTHYeCKue, OMOXMMUYECKMEe M  MaTeMaTU4YeCKHMe METOAbl M3Y4YEHHUs  SBOJIOLMH.
I'omosnoruunsie reHsl. COBpeMEHHBIE METOBI IOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TEHOMOB.

OO111e 3aKOHOMEPHOCTH (TIpaBUIIa) 3BONIOLUUU. [Ipunyun cmenst yHKYuU.

Heo6patumocTs 3BooLIMU. AanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB IBOJIOLIUH.

JdemoncTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkens.

Tabnuue! u cxembl: «PUIOTEHETUYECKUH P JIOMIAAN», «APXEONTEPUKC», «3BEpO3yOble
aepsl», «Crerouedans», «Punnodurel», «CeMeHHble ManopoTHUKWY, «buoreorpaduueckue
30HBI 3eminny», «Jlperid koHTHHEHTOB», «PenmukThl», «HavanbHble CTaguu SMOPHOHAILHOTO
Pa3BUTHS TO3BOHOYHBIX )KMBOTHBIX», «I"'OMOJOTHYHbIE U aHAJIOTUYHBIE OpraHbl», «PyTuMeHTh»,
«ATaBU3MBDY, «XpPOMOCOMHbIE HaOOphl 4YeJIOBEKa M IIMMIIAH3e», «[J1aBHbIE HampaBJIeHUS
HBOIIOIUIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIOLIMN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKH HCKONAeMbIX OCTAaTKOB OpPraHM3MOB,
MYJSDKA TOMOJIOTHYHBIX, AQHAJIOTHYHBIX, PYJMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUH
HACEKOMBIX.

Tema 4. IIponcxoxknenue u pa3BuTHE JKM3HH HA 3emiie

Hayunble THMoOTE3bl MPOMCXOXKACHUS XKHU3HM Ha 3emiie. AOHOreHe3 U MaHCIEePMHUSL.
JloHay4Hble TPEACTaBICHUS O 3apOKJICHHM JKU3HU (KpealuoHu3M). ['Mmore3a MOCTOSHHOTO
CaM03apOKJEHNU )KU3HU U €€ onpoBepxkeHue onbitamu @. Penn, JI. Cnamnannann, JI. [Tacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKOi Bomonuu. [InanerapHas (reojsoruyeckas) IBOJIOIHS.
XuMmuyeckasi 3BOJIOLNS. AOUOTEHHBIM CHHTE3 OPraHWYECKUX BEIIECTB W3 HEOPraHUYECKUX.
OmnpiT C. Mmnepa u I'. FOpu. O6pazoBanue noianMepoB U3 MoHOMepoB. KoariepBarHas rumnotesa
A. U. Omnapuna, rumnote3a nepBuyHoro OymboHa JIkx. XomnjaeiiHa, reHeTmyeckas rumote3a I
Ménnepa. Pu6osumsr (T. Yek) u runore3a «mupa PHK» V. I'nnbepra. ®opmupoBanre MmeMOpaH
Y BO3HUKHOBEHHE MPOTOKJIETKHU.

Hctopus 3emnn u wmeroasl €€ wusydeHus. lckomaemble OpraHuyeckue OCTaTKH.
I'eoxponomorust u e€ wmeronbl. OrTHocuTenbHas W aOCOMIOTHAsT  T'€OXPOHOJOTHSL.
I'eoxpoHosornueckast Kasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavanbHele 3Tanel opranndeckoil 3poaronnu. [losiBieHHe M 3BONIOLUSA NEPBBIX KIETOK.
Opomronusi Metabonu3Ma. Bo3HuKHOBeHHE MepBbIX SKocucTeM. CoBpeMeHHblE MHKPOOHbBIE
OMOTUIEHKM Kak aHajor mepBeix Ha 3emse coobmectB. Crpomaronutsl. Ilpokapuotsl u
JYKapHOTBHI.

[Ipoucxoxaenune SykapuoT (cUMOMOTreHe3). DBOJIOIHOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHoBHbBIE 3Tambl IBOJIOUMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(O3bl pacTEHHIA.
Boixon pacrenuii Ha cymry. [losiBieHue criopoBbIX pacTeHH U 3aBoeBaHUE UMHU CylIH. CeMEHHbIE
pactenus. [IpoucxoxaeHue NBETKOBBIX PACTCHUM.

OcHOBHbBIE S3Tallbl 3BOJIONUU KUBOTHOTO Mupa. OcHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBpEMEHHBIX THUMNOB. [lepBrie XxopaoBbIE
*KUBOTHbIE. JKU3HBb B BO/Ie. DBOJIOMS MO3BOHOYHBIX. [Iponcxoxaenne ampuoOuil u penTuiuii.
[Ipoucxoxaeane MmiekonuTarOmux W nrwm. [IpuHmun ximrodeBoro apomopdosa. OcBoeHHe
0€CII03BOHOYHBIMY U TTO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3emiie 1o 3paM U MepUoAaM: apxeu, MpoTepo30i, Maneo30il, Me3030M,
KaifHo30#. O0I11as XapakTeprCcTUKa KIMMaTa ¥ Te0JIOrHuecKux npoiieccoB. [losBieHne u pacieT
XapaKTepHBIX OpPraHM3MOB. YTriieoOpa3oBaHHE: €ro YCJIOBHUS M BIIMSHUE HAa Ta30BbI COCTaB
aTMOC(EepBHI.

MaccoBble BBIMUpPAHUSI — JKOJOTMUECKHE KpPHU3UCHI mpouuioro. [IpuumHbel U cieacTBus
MaccoBBIX BbIMHpaHUil. COBpPEMEHHBIN KOJOTHYECKHI KpH3UC, ero ocobeHHocTH. [Ipobrema
COXpaHeHHUs OrMopa3zHooOpa3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHndeckoro Mupa. [IpuHIHIbI KjIaccu@uKauyl OpraHu3MoB.
OCHOBHBIE CUCTEMAaTUYECKHE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Hoptpetsr: @. Penn, JI. Cnamnanuanwu, JI. [Tactep, . 1. Meunukos, A. 1. Onapun, [Ix.
Xonpeiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuupl n cxemsl: «Cxema ombita . Penny», «Cxema ombita JI. [Tactepa mo u3ydeHuo
caMo03apoJeHus xu3Hm», «Cxema ombita C. Mumepa, I'. HOpu», «9tanbsl HEOpraHUYeCcKou
3BONMIOLNNY», «l'eoxXpoHonormyeckas mkana», «HadanpHble 3Tambl OPraHUYECKOW SBOIIOLHANY,
«Cxema 00pa3oBaHUs DYKapUOT IMyTEM CUMOMOTeHe3ay, «CucTema >KUBoi mpupoab», «CTpoeHue
BUpyca», «Apomopdosbl  pacteHuit», «PunHoGUTH», «OIHOKJIETOYHBIE BOAOPOCIH,
«MHOroknerounele  Bojgopociun», «Mxu», «llanmoporHukm», «['0JIOCEMEHHBIE PACTEHUSY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHpPa», «ApoMopdo3bl
KUBOTHBIX», «[Ipocteitmney, «Kumeunononoctusie», «llmockue yepBu», «UineHucToHoruey,
«PwI0BIY, «3emMHOBOAHBICY, «lIpecmbikarommecs», «lItutpby, «Mnekonurarommue», «Pa3Butne
JKA3HU B apXeucKou spe», «Pa3BuUTHE KU3HU B NPOTEPO30MCKON 3pe», «Pa3BuUTHE KU3HU B



MaJIE030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOU
ape», «CoBpeMeHHas CUCTEMa OPraHUYeCKOT0 MUPay.

O6opynoBanue: repOapuu pAcTeHUN PA3IMYHBIX OTACIOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIC IpenapaThl KUBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUICKIUU HIJIOKOXKHX, CKEJIETHI
IMO3BOHOYHBIX JKHMBOTHBIX, 4YydCjila IITHUL U 3Bepel71, KOJUJICKIIUN OKaMeHeHOCTeﬁ, ITOJIE3HBIX
HCKOITaCMbIX, MYJIAKHA OPraHUYCCKUX OCTATKOB OpPraHMU3MOB.

Bupryanbnas snaGoparopHasi padora «MogenupoBanue onbiToB Muniepa—tOpu 1o
M3Y4YEHHIO A0MOTEHHOT0 CHUHTE3a OPraHNYeCKUX COSAMHEHUN B IEPBUYHOI aTMOchepe».

JlabopaTtopHasi padora «/3ydyeHne ¥ ONHCAHME MCKOMAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHne ocoOEHHOCTEN CTPOECHUS PACTEHUI PA3HBIX OTAEIOB.
IIpakTnyeckas padora «/3ydyeHne 0cOOEHHOCTEN CTPOEHNUS T03BOHOYHBIX KUBOTHBIX .
Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpononaorui. Merobl aHTPOIIOJIOTHH.

CraHOBJIEHHE IPEJICTAaBICHUN O IPOMCXO0KICHUH YeJIOBEKA. Penurno3ueie Bo33peHUs.
CoBpeMEHHBIE HAYYHBIE TEOPUH.

CxoncTtBo uenoBeka € OKMBOTHbIMHM. (CHcTeMaTHYeCKOE IIOJIOKEHUE  YeJIOBEeKa.
CBugerenbcTBa CXOACTBA 4YENOBEKA C OJKUBOTHBIMU:  CPaBHUTEIBHO-MOP(HOIOTHYECKHE,
sMOpHoNornyeckue, (HU3NONIOro-OMOXMMHUYECKHe, MoBeneHuYeckne. OTauuns dYenoBeKa OT
KUBOTHBIX. [IpsAMOXOXIE€HNE N KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. PazBuTHE rojsoBHOrO
MO3ra U BTOPO! CUTHAJIbHON CUCTEMBI.

JIBrokyme cuitbl ((hakTophl) aHTPOIIOTEHE3a: OMOJIOrHYecKHe, corraibHble. COOTHOIICHNE
OMOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B AHTPOIOI'€HEE.

OcHOBHbIE CTaMM aHTpororeHe3a. PanHue yenoBekooOpasHble 00€3bsHbI (TPOKOHCYIIBI) U
paHHUE MOHTHUBI — OOIIMe MPEAKH YeIOBEKOOOpPa3HbIX 00€3bsiH M J0eH. ABCTPAJIONUTEKH —
JIBYHOTHE TMpenKu JiroAel. YenoBek yMmelnblid, MEPBbIE M3TOTOBJIECHUA Opyauid Tpyaa. UemoBek
NPSIMOXOJALINI U NEepBbIA BbIXOA JroAeH 3a mpenensl Adpuxu. Yenosek reienbOeprekuii —
00K peOK HeaHIepTaIbCKOT0 YeIoBEKa M YeIoBeKa pa3yMHOro. UenoBek HeaH1epTaabCKHi
KaK BUJ JIIOJEH XOJIOAHOTO KiaumaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, TEHHCOBCKUMN
4eJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreHeTrka 1 najieoreHoOMHKa.

DBOJIOIUS COBPEMEHHOIO uesnoBeKka. EcTecTBeHHBIN OTOOp B MOMYNALMAX YEIOBEKa.
MyTanoHHbIH npouecc U noauMopdusm. IlomynsoHHbIe BOIHBI, Jpeiid reHoB, MUTpaLus 1
«3(hdexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacel. [lonsatue o pace. bonpimme pacel: eBponeoujHas (€Bpaszuiickas),
aBCTpaJIO-HETpOUHAs (PKBATOpHAJIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHCKasi). Bpems u
IIyTM pacceleHusl 4YejaoBeka 1m0 IuiaHeTe. EauHcTBO wenoBedecknx pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIei
cpeabl. Bausinue reorpadudeckoit cpensl u npeiida reHoB Ha MOpQONOrHI0O M (U3NOIOTHIO
YeJI0BEeKa.

MexauciurianHapaple  METOAbl B (Qu3MUecKord (OMOJIOTMUECKOW) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHASL ~ AQHTPOIIOJOTHA M MAJCOAHTPOINOJIOTMSl  YEJIOBEYECKUX  MOMYJISALHMN.
buocoumanpHple  ucCCleNOBaHMA ~ NPUPOABI  uenoBeka.  MccrnenoBanwe — KOdBOMOLMN
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.



Tabmuupr u  cxeMmbl: «MeToasl aHTPONOJIOTHH», «[OJOBHOM MO3T  YEIOBEKay,
«YenoBexooOpa3Hbie 00e3bsHBI», «CKENeT YenoBeKa U CKeNeT MuMIaH3e», «PyIuMeHTsl u
aTaBU3MBIY», «JIBIKyIIMEe CHJIBI AHTPOIOTeHE3a», «DBOJIOLMOHHOE JPEBO  YeJIOBEKay,
«ABcTpanmonurexy, «HenoBek ymenbiin», «HenoBek NpaMOXOasnii», «J|eHUCOBCKUI YEIOBEK»
«Heanaepranbiby, «KpomanboHIE, «IIpeakn yenoBekay, «Tarbl IBOITIOINUN YEITOBEKaY,
«Packpl yenoBeka.

O6opynoBanue: MYJSDKH OKAMEHETIOCTEH, IPEIMETOB MAaTepUAIBHON KYIbTYPHI MPEIKOB
YesoBeKa, penpoaykiuu (hororpadun) KapTuH ¢ MUDOTOTHUESCKUMH U OMOJICHCKUMU CIOYKETaMU
MIPOUCXOXKACHUS 4YeNoBeKa, (oTorpaduu HAXOMOK HMCKOIMAEMBIX OCTAaTKOB YEJIOBEKAa, CKEJET
YeJIoBeKa, MOJENIb Yepera 4YejoBeKa M 4Yepera IMMIaH3e, MOJEIb KUCTH 4YeJIOBeKa U KHUCTH
ITUMITIaH3€, MOJIEIN TOpCca MPEIKOB YEIOBEKa.

JlabopaTopnasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHHS CKelleTa YeJIOBEKa,
CBSI3aHHBIX C MPAMOXOKICHUEM .

HpaKTI/I‘IECKaﬂ paﬁoTa «I/IsyquI/Ie OKOJOIHYCCKHX aﬂaHTaHI/Iﬁ YCJIIOBCKA)).

Tema 6. IKoy10rusA — HAyKa 0 B3AUMOOTHOILIEHUSIX OPTaHU3MOB U HA/IOPraHU3MeHHBIX
CHCTEM C OKpY2KawLeil cpeaoi

3apoxaeHue W pas3BuUTHE dKojoruu B Tpynax A. ['ymbonsara, K. @. Pymee, H. A.
CeBepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pasgensl u 3amaun skonoruu. CBs3b
9KOJIOTHH C APYTUMHU HAyKaMH.

Metoapl skonoruu. [losneBbie HaOMOAEHUS. DKCIEPUMEHTHI B AKOJIOIMU: MPUPOAHBIE U
nabopaTtopubeie. MonenupoBaHue B SKOJOTHH. MOHUTOPHHT OKPYKAIOIICH Cpellbl: JIOKAIbHBIN,
PETHOHANBHBIN U TTI00aTbHBIN.

3HaueHNe SKOJIOTMYECKUX 3HAHUM ISl 4YesloBeKa. DKOJIOTMYeCKOe MHPOBO33PEHHE Kak
OCHOBAa CBS3€M YesoBe4YeCcTBa € MNpuponoi. POpMHPOBAHHE DSKOJOTMYECKOW KYIbTYpbl MU
9KOJIOTMYECKOI IpaMOTHOCTH HACEJICHUS.

JdemoncTpanuu

[Moptpetsr: A. I'ym6onpaT, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabnuue! u cxemsl: «Paznensl skonoruny, «MeToabl 3KoI0runy», «Cxema MOHUTOPHUHTA
OKPY>KaIoILEN CpeabD».

JlabopaTopHasi padora «/3ydeHre METOI0B IKOJIOTUYECKUX UCCIIET0BAHUIN.

Tema 7. Opranusmsl u cpefa o0UTAHUS

Okosnorudeckre (GakTopbl W 3aKOHOMepHOCcTH ux geiictBus. Kiaccuduxamms
9KOJIOTMUECKUX  (akTopoB:  aOuoTHuUeckue, OuWOTHUecKHe, aHTpomoreHHesle.  OOmume
3aKOHOMEPHOCTH JIeCTBUS IKosornueckux gakropos. [IpaBuino munumyma (K. [npenrens, 1O.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.

Abuortnueckue (axropbl. CBeT Kak dKonorundeckuii ¢pakrop. JlelicTBUe pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpPa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TPYIIBl PACTEHUH M JKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CUrHasibHas poiib cBera. DoToneproau3M.

Temnepatypa kak skonoruueckuil ¢akrop. [leiictBue TemmepaTypsl Ha OpPraHU3MBI.
[TolikmitoTepMHBIE 1 TOMOWOTEPMHBIE OPTaHU3MBbIL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuit ¢akrop. IlpucnocoOnenus pacteHH K MOJIIEPKAHUIO
BogHOTrOo Oanmanca. Kiaccudukanmst pacteHuii 1mo oTHomeHWIO K Boje. [Ipucrocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEKHMA.



Cpenpl oOMTaHMSA OPraHU3MOB: BOJHAs, HAa3eMHO-BO3MYILHAs, MOYBEHHAas, ITyOMHHas
MIOJIOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOUTaHus
opranu3MoB. [Ipucnoco0i1enns OpraHu3MoB K KU3HU B pa3HbIX Cpeaax.

buonornyeckue putmbl. Buennue u BHyrpeHHUE pUTMbL. CyTOUHBIE U TOJANYHbBIE PUTMBI.
[IprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH XKU3HHU.

XKuznennsie Gopmbl opranusmoB. Ilonarue o xusHeHHoil (opme. JKusHeHHble (opMbl
pacTeHMii: JAepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TpPaBbl, OJHOJETHUE TpPAaBBHI.
XKuznennole (GOpMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’3pOOHOHTHL. (OcOoOEHHOCTH
CTpOEHUs 1 00pa3a KU3HHU.

buotnueckne  dakTopbl. Buapl < OMOTHYECKMX  B3aWMOJCHCTBUN: KOHKYPEHITHUSA,
XMIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koonepamus, MyTyajln3M, KOMMEHCAIN3M
(KBapTUPAaHTCTBO, HaxyieOHMYecTBO). Herpoduueckne  B3aMMOACUCTBUS  (TOMHYECKHE,
dopuueckue, (abpuueckue). 3HaUCHUE OMOTHYCCKUX B3aUMOJACWCTBHIA ISl CYIIECTBOBAHUS
OpraHu3MoB B cpeie ooutanus. [IpyHIUMI KOHKYPEHTHOIO UCKITIOYEHUSI.

JdeMoHcTpamun

Tabmuupl 1 cxembl: «JKonorudeckue (akropb», «CBETOBOHM CHEKTP», «IKOJOTHYECKUE
IPYNIbl )KUBOTHBIX IO OTHOILEHUIO K CBETY», «TemIoKpoBHbIE )KUBOTHBIE», «XO0JI0JHOKPOBHBIE
KUBOTHBIEY, «DPU3NOJIIOTHYECKUE aJlalTallul KUBOTHBIX», «Cpenbl OOMTaHUS OpPraHU3MOBY,
«buonornueckne puTMb», «KnuzHeHHBIE POPMBI pacTeHuit», «OKu3HeHHbIe (POPMBI KHUBOTHBIXY,
«KocucTeMa IUPOKOJIIMCTBEHHOTO Jiecay, «JKocucTeMa XBOMHOro jeca», «llenn mnuTaHusy,
«XumHnyectBoy, «llapazutuzm», «Konkypenuus», «Cumonos», «KommeHncanuzm».

O6opynoBanue: TepOApUU PACTCHHUM W IHKHUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIIHSHHIO
pPa3NUYHBIX  JKOJIOTWYECKHX  (HAaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHEMIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUI, CBETOJIIOOMBBHIC, TEHEIIOOMBBIE M TEHEBBIHOCIHMBBIE KOMHATHBIE
pacteHus1, repOapuu U KOJUIEKLUH TEIIOM00UBBIX, 3MMOCTOMKHX, MOPO30YCTONYMBBIX paCTEHU,
qyyyejga NTULl W 3Bepei, repbapuu pacTeHUM, OTHOCSIIMXCS K TUrpoduTam, Kcepoduram,
Me30(uTaM, KOMHATHbIE PACTEHUS JAHHBIX I'PYIII, KOJJIEKIIUN )KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TrepObapud M KOJJIEKIIMM pacTeHU M JKMBOTHBIX, OOJAJarolUX 4YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHMSM YCIOBUHM KHU3HHM, TepOapuu M KOJUIEKLIHUH
pacTeHuil 1 JKUBOTHBIX Pa3IMYHbBIX )KU3HEHHBIX (HOPM, KOJJIEKIMH )KUBOTHBIX, YUaCTBYIOIIUX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopHas padora «BrisiBiIeHHE MPUCTTIOCOOICHU OPTAaHU3MOB K BIIUSTHUIO CBETA.

JlabopaTopuasi pabora «BpIsBIeHHE TPUCIIOCOONIEHUNH OPraHU3MOB K  BIIHSHHUIO
TEMIIePaTypbI».

JlabopaTtopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHN W3 Pa3HBIX MECT
OOUTaHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMIA

DKOJIOTUYECKHE XapaKTepUCTUKU momyssauuu. [lomymnsus kak Onosoruueckas cuctema.
Ponb HEOTHOPOAHOCTH cpebl, (PU3NYECKHX OaphbepoB M OCOOCHHOCTEW OMOJOTMHM BHUIOB B
(opMHPOBaHUN POCTPAHCTBEHHON CTPYKTYpHI nmomynaunii. OCHOBHbBIE MOKA3aTENIN MOMYIISIUH:
YHUCJIEHHOCTb, IUIOTHOCTb, BO3pAacTHas M IOJIOBas CTPYKTypa, POKIAEMOCTb, IMPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpALIUSI.

Dkojorydeckas CTpykTypa mnomynsuuu. OLeHKa YUCIEHHOCTH Momyisuuu. J(uHamuka
MOMYJISIUK U €€ peryisuus. buotndeckuil noreHman nomnyasiuud. MoaenupoBaHue TMHAMUKU
nonyisinuu. Kpusble pocta uncneHHocTy nomnysauuu. Kpusele BbokuBanus. Perynsanus



YUCIIEHHOCTH MOMYJSLMA: poiib (AKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT IUIOTHOCTH.
DKOJIOTHYECKHUe CTpaTteruu BUnoB (r- u K-ctparerun).

[Tonatue 00 »sKkoyormyeckoil Hume Buaa. MecrooOutanue. MHOromMepHas MOJENb
skonornyeckor Humm JIx.M. Xarunncona. Pa3zmepsl skonorndyeckoil Humu. llorenuuanbuas u
peann30BaHHAs] HUIIIU.

Bun kak cucrema nonyisiuii. Apeainsl BUAOB. Buabl U UX )KU3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEICHMS W MUTrpaluil KUBOTHBIX. buojornueckue WHBa3UU
YYy>KE€POJIHBIX BUIOB.

JdemoHcTpauuu

[Toptpet: Ix. . XaT4uHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTMUECKHUE XapaKTepUCTUKU nonyasuuny, «[IpoctpancTBennas
CTpYKTypa mnonyisuuu», «Bo3pacTHble nupamMuibsl nomyisiun», «CKOpOCTh 3aceleHust
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMU OpraHuzmammy», «Mopenb 3Kkonorudeckol uHumm JIx. .
XaT4nHCOHAY.

ObopynoBanue: repOapuu pacTeHUN, KOJJICKIIUHU KUBOTHBIX.

JladopaTopnasi pa6ota «[IpucmocoOaeHus CeMSIH PaCTCHHIA K PACCEIICHUIOY.

Tema 9. Jkoj10rus1 cO001IECTB. IKOJIOTHUECKUE CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3sMamu B
OHOLIEHO3E.

Okocuctema Kak oOTKpbiTas cuctema (A. [Ix. Tencnu). DyHKIMOHAIBbHBIE OJIOKH
OpraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBI, pPeayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. AGuoruueckue 070Kk dKocucTeM. [[0UBBI M MBI B AKOCHCTEMAX.
KpyroBopot BelecTB 1 MOTOK YHEPTUU B IKOCHCTEME.

OcHOBHBIE TTOKa3aTeJIM IKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUIBI
yuces, Onomacchl U SHEPTUu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @nykmyayuu. HanpasieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIlecCUU. [lepBUUHBIE M BTOPUYHBIE CYKIIECCUM U HX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe coo01iecTBo.
buopasnoobpasue u nogHOTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBL. DKOCUCTEMbL 03ED U peK. IKOoCUCmeMbl MOPell U OKEaHOS.
Dkocucmemvl mynop, 1ecos, cmenetl, NyCMbiHb.

AHTpOTIOTEHHBIE  YKOCHUCTEMBL. ATpOdKOCHUCTEMa. ATrporeHo3. Pazmumums wmexmay
AQHTPOITOTEHHBIMH U IPUPOJTHBIMHA YKOCUCTEMAMHU.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. I'opoackas diopa u ¢dayHa.
CunanTponuzauus ropojckoi ¢dayHsl. buonoruueckoe U  XO3SIICTBEHHOE 3HauYeHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHUS OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B 9KOCHCTEMAX.
Ponv xackaonoco s¢pgpexma u 6udo0s-30upuxkamopos (knouegvlx 6u008) 8 PYHKYUOHUPOBAHUU
akocucmem. TlepeHOC PHEPTUM W BEIIECTB MEKAY CMEKHBIMH DKOCHCTEMaMH. Y CTOMYMBOCTh
OpPTaHU3MOB, TIONMYJSIMA W OSKOCHCTEM B YCIOBHSX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JIEHICTBU.

Mexanusmol  8030eticmeusi  3aepA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOIOSUHUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmeusi. MeTo10I0THsT MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX IKOCUCTEM.



JdemoHcTpauuu

[Toptpet: A. Ix. Tencnu.

Tabmuis! u cxembl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA IIUPOKOIMUCTBEHHOIO JIECcay,
«JKocucTeMa XBOHHOro ecay, «DyHKIUMOHAJIBHBIE TPYIIBI OPraHU3MOB B IKOCHCTEMEY,
«KpyroBopor BemiectB B aKkocucteme», «llemn mnuTaHus (macTOuWINHAsA, ACTPUTHAS)Y,
«DKoJIOTUYECKasi MUPaMUJIa Yncen», «IKoJorudyeckas nupamuga Ouomaccoly, «IKOJIOruyecKas
nupamuia dHepruny, «Oobpazoanue 6onotay, «IlepBuunas cykueccus», «BoccraHoBnenue eca
IocJie moxapa», «JKocucreMa o3epa», «ArponeHos», «KpyroBopoT BEIIEeCTB U IOTOK SHEPTUU B
arpouieHose», «IIpumepst ypOoskocucTem».

ObopynoBanue: repbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yyyela MTHUI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTEHUI, aKBapUYM KaK MOJEINb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onucaHue ypooIKOCHCTEMBI».

JlaGopaTopHas pa6ora «/3ydeHune pazHooOpa3usi MEIKUX IMOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX IKOCUCTEMAX .

IKCKypeust «IKCKypcusl B TUIIMYHBIA OuoreoneHos (B AyOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKCKypeust «IKCKYpCUs B arpO3KOCHCTEMY (Ha MOJIe I B TEIUIMYHOE XO3SIHICTBO)».

Tema 10. buocdepa — rinodanbHas 3kocUcTEMA

buocdepa — obmierianeTapHas 00ojiouka 3eMITd, TJIe CYNICCTBYET WIIM CYIIECTBOBAIA
*U3Hb. PazButre npencrarieHuii o ouocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepuanckoro o
6uocgepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocheps U ero PyHKIUU.

3aKOHOMEPHOCTH cyiecTBoBaHUs Ouocheprl. OcobeHHoCcTH Onocdepsl Kak riiodambHON
sKocucTeMbl. JluHammyeckoe paBHOBecue B Ouocdepe. KpyroBoporbl BemectB
OMOTCOXMMHUYCCKHE ITUKIIBI (YIiIepo/ia, a30Ta). PUTMHYHOCTE siBIIeHUH B OHocdepe.

3onanbHOCTh OUochepsl. [loHsaTHEe 0 GuoMe. OCHOBHBIE OMOMBI CYIIU: TYHApA, XBOWHBIE
Jieca, CMeIIaHHbIe W IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, MMyCTHIHU, TPOIMHYECKHE Jieca,
BBICOKOTOPBs. KimMar, pacTUTENbHBINA M )KUBOTHBIH MHpP OMOMOB cymn.CTpyKTypa B (pyHKIHS
YKUBBIX CHCTEM, OIIEHKAa UX PECYPCHOTO MOTEHIMANIa U OMOCHEPHBIX (YHKIIHUMA.

JdemoncTpanuu

[Toptpetsi: B. U. Bepuazackuii, 3. 3rocc.

Tabmuupl u cxemsl: «l'eocdepsr 3emmmy, «KpyroBopot azora B npupone», «Kpyrosopot
yriepoja B npupojie», «KpyroBopot kuciopoza B mpupoze», «kKpyroBopot BoJbI B TpUPOIEY,
«OcHOBHBIE OMOMBI CyIINY», «Knumartnyeckue nosica 3emnny, « [yaapay, «Taiiray, «CMenaHHbIH
necy, «lllupokonucTBeHHBI Jecy, «Cremnby, «CaBanHay, «[lycTeiHgy, «Tponuyeckuit Jecy.

ObopynoBanue: repoapuu paCTeHUN pa3HbIX OMOMOB, KOJUIEKITUH >KHBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKOJIOTHYECKUE KPU3WChl W WX MpUYUHBL Bo3zaeicTBue denoBeka Ha Ouocdepy.
3arps3HeHne Bo3IynIHo# cpenpl. OXpaHa Bo3ayxa. 3arpsisHeHUe BOJHON cpebl. OXpaHa BOAHBIX
pecypcoB. Pazpymienne noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kiumara.

AHTPOIIOr€HHOE BO3/IEUCTBHE HA PACTUTEIBHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEIBLHOTO
U KUBOTHOTO Mupa. OCHOBHBIE TNPUHIUMBI OXpaHbl MNpupoabl. Kpacueie kHuru. Ocobo
oxpansiemble nnpupoansie Teppuropun (OOIIT). borannueckue caabl 1 300J0THUECKUE TAPKU.

OCHOBHBIC TIPHUHITUITBI YCTOWYHBOTO PAa3BUTHS YEJIOBEYECTBA W MPUPOBI. PammonamsHOe
MPUPOJONOIB30BaHNE M COXpaHEHHEe Ouoyiornyeckoro paszHooOpasus 3emin. OOmue
3aKOHOMEPHOCTH TJI00abHBIX YKOJOTMUECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOI0 KpH3Hca
U ero BEpOSTHBIE MOCIIEACTBHUS.



Pa3BuTHE METOJOB MOHHMTOPHHTA pPAa3BUTHSA OINACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemnvle ucciedosanust nepexooa K pecypcocbepeearoweltl. U KOHKYPEHMOCNOCOOHOU
snepeemuxe. buonocuyeckoe paznoobpazue u o6uopecypcvl. Hayuonanohvlie ungopmayuontole
cucmemvl, obecneuusaiowue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENIbHbIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 60pvoLL ¢ HUONOBPENCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbIX 9KOCUCTIEM.

JdemoHcTpauuu
Tabmupt w  cxembl: «3arpsisHeHHE aTtMmocepbl», «3arps3HeHue TUApocepb,
«3arpszHeHue nousb», «[lapHukoblit apdexT», «Ocodo oxpaHseMble TPUPOTHBIE TEPPUTOPUN,
«Mogenu ynpaBiasieMOro MUpay.
O6opynoBanue: ¢hoTorpadun OXpaHsIeMbIX paCTeHUN U )KUBOTHBIX KpacHol kauru Poccuiickoit
®enepaunn, KpacHOM KHUTH perHoOHAa.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'HN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYArOIIMMHUCS
MIPOrpaMM CPETHETO OOIIET0 00pa30BaHUs: TUIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS MPOTPAMMBI IO OWOJIOTHH BBIIEICHBI
CIIEIYIOIINE COCTABIISIOIIMEG: OCO3HAHHE OOYYAIOIIMMHCS  POCCHMCKOW  TPaKTaHCKOU
UJCHTHYHOCTA — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH WM CaMOOIPEICICHHIO,
Hanuuue momugayuu K OOYUCHHIO OWOJIOTUH, UYeleHAnpasieHHoe pasgumiue BHYTPEHHHUX
yOeXIIeHUI JIMYHOCTH Ha OCHOBE KIIFOUYEBBIX IICHHOCTEH W MCTOPHUYECKUX TPAIUIMA Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
cBOeH JCATCIIBHOCTHU HOCHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MMpUCymnuMHu CHUCTEMC
Ouosiornyeckoro  o0pa3oBaHUs, Haluuue NPABOCO3HAHUSL — DKOJIOTHYECKOH  KYJIbTYPBI,
CnocobHOCmU CMAaumy EIH U CTPOUTH JKU3HCHHBIC TITAHBI.

JIngHocTHBIE PE3YIbTATBI OCBOCHUA IMPOTrpaMMbI 110 onosoruu JOCTUTAKOTCA B €AMHCTBC
y“I€6HOI>'I U BOCIIUTATEIILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TpadULMOHHBIMH pOCCHﬁCKHMH
COIMOKYJIBTYPHBIMH, UCTOPUYCCKHUMH H JTyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH, TIPUHITHIMH B
OOIIIeCTBE TpPAaBWIAMH W HOPMAaMH IOBEICHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUA U CaMOPAa3BUTHA, PA3BUTHUA BHYTpeHHef/'I MMO3UIUHU JIMYHOCTHU, MaTPUOTHU3MA U
YBaXXEHHUSA K 3aKOHY U IIPaBOIIOPANKY, YEIOBEKY Tpyla U CTaplIeMy IIOKOJIEHHUIO, B3aUMHOIO
YBOKEHHsI, OCPEKHOTO  OTHOIICHUS K  KYJIbTYPHOMY  HACICIUIO W TPAJAULUSIM
MHOTOHAIIMOHAJILHOTO Hapona Poccuiickort denepariyu, Npupoje U OKpyxaroliel cpeje.

JIngHocTHLIE PE3YIbTATBI OCBOCHUA yqe6H0ro npeameTa «bnomorusy JOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCSI PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEH
MO3UIMEH JTUYHOCTH, CHUCTEeMOW IICHHOCTHBIX OpHUEHTAllui, TIO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
paciiupC€HUEC KU3HCHHOI'O OIIbITA M OIbITa ACATCIIBHOCTHU B IMPOLECCE pCain3allii OCHOBHBIX
HaHpaBJ’ICHHﬁ BOCIIMTATEILHOU JACATCIIbPHOCTH, B TOM YHCJIC B 4aCTH:

1) rpasaaHCcKOro BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOY4YalOIIeTocss Kak AaKTUBHOTO |
OTBETCTBEHHOTO YJIeHa POCCUHUCKOTO OOIIEeCcTBa;

OCO3HAHUC CBOMX KOHCTUTYUOHMOHHBIX IIpaB H O6H33HHOCT€I>1, YBAXKXCHHUEC 3aKOHA H
MIPaBOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NEATEIBHOCTH MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
pelieHnr yueOHbBIX U MO3HABATENBHBIX 33124, BHITIOJTHEHUH OMOIOTHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3HMIIMI0 TI0 OTHOIIECHWIO K SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSIICHITH €€;

YMEHHE yUYUTBIBATH B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIeH ¢ pa3HBIMU yOEKICHUSIMH, KYIbTYPHBIMH [IEHHOCTSMH U COLIMATbHBIM
MTOJIOKCHUEM;

FOTOBHOCTbL K COTPYAHHMYECTBY B IMPOHECCEC COBMECTHOI'O BBIIMOJIHCHUA y‘Ie6HI)IX,
MO3HABATENBHBIX M HCCIENOBATENBCKUX 3a/1ady, YBAXKUTEIHHOTO OTHOIIEHUS K MHEHHUIO
OTIIIOHEHTOB TMPH 00CYXICHUU CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COECPIKAHNUS,

TOTOBHOCTh K T'YMaHUTapHOW U BOJOHTEPCKON IEATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTH POCCUICKOM TPasKTaHCKON HICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHoON, ropocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM s3BIK U KYJIBTYPY, MPOILJIOE U HACTOSAIIEE MHOTOHAITMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLIEHUE K IPUPOTHOMY HACIEUIO U MaMSATHUKAM IIPUPOJIbI, JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTH OIICHUBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHUs 3HAueHUs OHOJOTMM B TMO3HAHMM 3aKOHOB MPHUPOIbI, B JKU3HMU 4YeJIOBEKa U
COBPEMEHHOI0 00IECTBA;

ueiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HaHUe JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBECHHUS;

CIIOCOOHOCTH OIIEHUBAThH CUTYAITUIO ¥ IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSCH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTENSAM, CO3JaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPAaAULUSIMU HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOILICHHIA;

IMOHMMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPaXEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIISTh
KauyecTBa TBOPYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (OPMHUPOBAHMA  KYJbTYPHl  3[0POBbSI M
3MOLMOHAJIBLHOIO 0JIArONOTyYns:

MOHUMAaHKUE W peau3allus 30pOBOro U 6e30macHoro odpasza >KU3HH (3I0pOBOE MUTAHUE,
cOOJTI0/IeHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHPOBAHHBIM PEXHUM 3aHSATHUN M OTHbIXA,
perynsipHasi (u3MYECKas aKTUBHOCTH), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U ICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHWE [EHHOCTH TPaBHJ WHAMBUAYAJIBHOTO M KOJUIEKTHBHOIO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3/IOPOBBIO U KU3HU JTIOJICH;

OCO3HAHUE TOCJEICTBUI M HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJKOToJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYIOTI00HE;

TOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM U COIMAIbHOM HANPaBIE€HHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIILHO BHITIOJHATH TAKYIO IESITEIIbHOCTD;

MHTEpPEC K Pa3InuHbIM chepam mpoecCHOHANTBHON AeSITeTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOpP Oynyiel mpodeccruu U peaTn30BhIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCel
KU3HH;

7) 3K0JIOTHYECKOTr0 BOCTIMTAHUS

9KOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIIEHNE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYILIECTBOBAHMUS;



MOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJbTYpPhI: NMPHOOpPETEHUE OINbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIIEACTBUH ISl OKPYKAIOLIEH Cpeibl;

OCO3HAHME TJIO0ATBPHOIO XapaKTepa HKOJOTHYECKMX NpoOJeM M IMyTed HX pelieHHS;

CIOCOOHOCTh UCIIOJIB30BaTh IPUOOpPETaeMble IPU U3YYEHUN OMOJIOTUH 3HAHUS U YMEHUS
IpPU PEUICHUU TMPOOJIeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOJOIOIB30BaHUEM (COOIIOICHHE
IIpaBWJI NOBEIEHUS B NPUPOJE, HAIPABICHHBIX HA COXpPAaHEHHE PABHOBECHUS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHoCchephl);

aKTUBHOE HENpUATHE JIEHCTBUHA, NMPUHOCSALIMX Bpell OKpY)KaloLled NpUpOAHOHM cpene,
YMEHHUE TPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JENCTBUN U NIPEAOTBPALLATh UX;

HaJIMYUE€ Pa3BUTOrO SKOJIOIMUYECKOIO MBILUIEHUS, 3KOJIOTMYECKON KyJIbTYphl, OIIbITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
II03HABATECJIbHOW, KOMMYHMKATHBHOM M COLMAJIBHOM IIPAKTHKE, N'OTOBHOCTH K YYacTUIO B
IIPAKTUYECKOH J1eATEIIbHOCTH SKOJIOIMYECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOTO0 NO3HAHMSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKu MW OONIECTBEHHOW TNPAaKTUKH, OCHOBAaHHOTO Ha JAHMAJOre KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TIOJIUKYJIBTYPHOM MHUPE;

COBEpPIICHCTBOBAHNUE SA3bIKOBOI M UNTATEJIbCKON KYJbTYpPbI KaK CpEICTBAa B3aUMOAECHCTBUS
MEX1y JIFOJIbMU U TIO3HAHUSI MUPAa;

MOHMMaHue crnenu@uku OMOJIOTMM KaK HayKH, OCO3HaHHs €€ poid B (OPMHPOBAHUU
palMOHAIBHOI'O HAyYHOI'O MBIIIJIEHUS, CO3aHUHU LEIOCTHOTO MIPEICTABICHHS 00 OKpYKarolLieM
MHUpE KaK O €IUHCTBE MpPUPOJbI, 4YEJIOBEKa M O0OLIecTBa, B IO3HAHUU IPHUPOTHBIX
3aKOHOMEPHOCTEH U pellieHuu NpobeM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISi COBPEMEHHOM IUBWIIM3AIUK: O0ECTICUCHHS
HOBOT'O YPOBHSI Pa3BUTUSl MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUYECTBa, MOMCKA MyTel BBIXOJa U3 INI00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PALIUOHAIIBHOMY
MCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHHUU OMOJIOTMYECKMX 3HAHHWH B IIENAX MOBBILICHUs OOLIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH, KaK COCTaBHOM dYacTu (PYHKIMOHAIBbHOM
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTUH;

MMOHMMAaHHUE CYIIHOCTH METOJOB II03HAHUS, HUCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHaluu3a M OOBSICHEHUS SBICHUU
OKpY’KaloIIero MUpa M HPOMCXOJAIIMX B HEM H3MEHEHHMH, yMEHHUE JenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHHST HAa OCHOBE HAyuyHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJy4yeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO HCIOJb30BaTh OHMOJIOTMYECKHE 3HAHUS IS peIeHUs
po0JIeM B peasbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAaHUE LIEHHOCTH HAayYHOW IESITEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIMBUYalbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPhIBHOMY O00pa3oBaHUI0 M €aMOOOpPa30BaHMIO, K
aKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHUN 1O OHOJOTMU B COOTBETCTBHH C JKU3HEHHBIMHU
NOTPeOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI



MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHS y4eOHOro mpenMera «buoyorwsy BKIIOYAIOT:
3HaYUMBIC JUIsI  (POPMHUPOBAHUS MHUPOBO33PEHHUS  OOYYAIOMIUXCS  MEKIUCIUILIMHAPHBIC
(MexmpeMeTHbIe) 00LIEHAYYHbIE TOHITHS, OTPAXKAIOUINE [IEIOCTHOCTh HAYYHON KapTHHBI MUpa
U crieuru(UKy METO/I0B MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIeCTBO, YHEPIHs,
SIBJICHUE, TPOLIECC, CUCTeMa, HAYYHBIA (PaKT, MPHUHIIUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeAOBaHNe, HAOIIOJEHUE, W3MEPEHUE, SKCIEPUMEHT M JpPYyrue); YHHUBEPCAJIbHBIC
yueOHbIe JIeHCTBUS (IIO3HABaTelbHbIE, KOMMYHUKAaTUBHBIE, PETYJISITUBHbBIC), 00ECIIEUYNBAIOIINE
¢dbopMupoBaHue (QYHKIIMOHAIBHON IPaMOTHOCTH U COLMAIbHOM KOMIIETEHIIMH OOy4YaroluXcs;
CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOCHHBIEC MEXIUCIUTITUHAPHBIE,
MHUPOBO33PEHUECKHE 3HAHUS M YHUBEpPCaJIbHbIE YyueOHbIC JACUCTBUS B TMO3HABATEIBHOU U
COLIMAJIbHOW MPaKTHKE.

B pesynbrare wu3yueHuss OMOJIIOTMM Ha YpOBHE CpeAHEro oO0miero oOpa3oBaHUS Yy
oOyuatomerocsi OynyT chopmupoBaHbl MO3HABATEIbHbIE YHUBEpCAIIbHBIE y4eOHBIE NEHCTBUS,
KOMMYHHKATHUBHBIE YHUBEpCaJbHbIE Y4eOHbIE JEWCTBUSA, PETYISATUBHbIE YHHBEpPCAIbHBIC
ydeOHBIC JCHCTBHS, COBMECTHAS JICATEIHHOCTb.

MeramnpeaMeTHbIe pe3yNbTaThl OCBOSHHS MPOTPaMMBI CpPEeIHEro oOmiero odpa3oBaHUs
JOJKHBI OTPaKaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a30BbIe JIOTHYECKHE AeiiCTBHUS:

CaMOCTOSITENTbHO (OPMYIMPOBATh M aAKTyalM3UpPOBATh MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

KCII0JIH30BaTh MTPU OCBOCHUY 3HAHUM MTPUEMBI JIOTUYECKOT'O MBIIIICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KIacCHU(pUKalUU, OOOOIIEHHS), PACKpPHIBATh CMBICI OHOJIOTHYECKHX MOHSTUN
(BBIIETISATH UX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU MOHSATUSIMH);

OTIpENIEATh 1LIENU JEeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HMX JIOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C MTOCTaBICHHBIMHU LIEJISIMH;

UCIOJIb30BaTh OHMOJOTHYECKUE TOHATHS ISl OObSCHEHHS (DAKTOB U SIBICHUH KUBOM
TIPUPOJIBI;

CTPOUTH JIOTHYECKHUE PACCYKIEHUS (MHIYKTUBHBIC, IETYKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUAX, (OPMYITUPOBATH BBIBOABI U
3aKJIIOYEHUS;

MPUMEHATh CXEMHO-MOJIENIbHBIE CPEJICTBA JIJISi TIPEJICTABIICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUYHI Pa3HOTo poja,
BBISIBJICHHBIX B PA3TUYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IJIaH PEUICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepUaTbHBIX
Y HEMaTepUAIThHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICSITEIIBHOCTh, OLICHMBATh COOTBETCTBHE PE3YyJbTATOB IIEIISIM,
OLICHUBATh PUCKHU MOCIEACTBUI JAESITEIBHOCTH;

KOOPJIUHUPOBATh M BBIMOJIHATE pPabOTy B YCIHOBHUSX pPEAlbHOTO, BHUPTYaTbHOTO H
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIIET0BATEIbCKHE ICHCTBHUS:

BJIQJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIBCKON M MPOEKTHON ACSATEIHHOCTH, HABBIKAMH
pazpelieHus: npodeM, COCOOHOCThI0O U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOOB
pereHust MPaKTUYECKHUX 3a]1a4, MPUMEHEHHIO Pa3IMYHBIX METOJIOB TTO3HAHNS,



UCIOJb30BaTh PA3JIUYHbIE BUJBI ACATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyalUsIX, B TOM 4YHUCIE IpU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX IPOCKTOB;

(GbopMHpOBaTh HAYYHBIH THII MBILUICHHS, BIaJeTh HAYYHOH TEPMUHOIOIUEH, KIIIOUEBBIMU
HNOHATUSAMHU U METOJAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBCHHBIC 3aJaud B OOpPA30BATEIBHON NEATEIBHOCTH WU
AKU3HEHHBIX CUTYyalLUsX;

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3ajady, BbIJBUIraTh
TUINOTE3y €€ pelleHus], HAaXOAUTh apIyMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEP)KICHMH, 3a/1aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

aHAJTM3UPOBATH MOJYYCHHBIEC B XO/I€ PEILICHUS 3a/1a41 PE3YIIbTaThl, KPUTUYECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYLLIECTBIIATh 1IE€JCHANIPABICHHBIN MOMCK IEpeHOoca CPEACTB M CHOCOO0OB JeMcTBUSA B
podecCHOHABHYIO CPeNy;

YMETh TEPEeHOCUTh 3HAHWA B T[O3HABATENBHYI0 M  MPAKTHYECKYl0  001acTu
KHU3HENIEATCITHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE HJCH, MpelaraTb OPUTHHAIBHBIC TOIXOAbI M PEIICHHS, CTABHUTH
poOJIEMBI B 33]1a9H, JIOITYCKAIOIINE aJTbTePHATUBHBIEC PELIICHHUS.

3) pabora ¢ uHpopmaiHeii:

OPHEHTUPOBATHCS B PA3IUYHBIX HUCTOYHMKAX HH(OpManuu (TeKcTe y4eOHOTO MOCOOwMs,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIIOTHYECKUX CIIOBAPSX M CIIPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHGOPMALMIO PA3IUYHBIX BUAOB U (GOpM
IIPEJCTaBICHUS, KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTbD;

¢dbopMynMpOBaTh 3ampoCchl U TNPUMEHATh PA3JIMYHbIE METOJbl IpPU IOUCKE U OTOOpE
Ouosiornyeckoit nHGopMaly, He0OX0IMMOM /7S BHIIOJIHEHUS y4eOHBIX 3a/1a4;

MpHOOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMAaNbHYIO (OpMYy MPEICTaBICHHUS OHOJIOrMYECKON
nHpopmanuu (cxemsl, rpaduKy, TUarpamMmbl, TaOJIUIbI, PUCYHKH U JIPYTroe);

WCIIOIb30BaTh HAYUYHBIN SI3BIK B KAaueCTBE CpPEACTBA MpU padoTe ¢ OMOJIOTHMYECKOM
uHpOpMaNKel: TPUMEHITh XUMHUYECKHE, (PU3NYECKHE U MATeMaTHYeCKHUEe 3HAKW U CHMBOJIBI,
¢bopmynbl, abOpeBHAaTypy, HOMEHKJIATYypy, HCIOJb30BaTh M IPeoOpa3oOBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISIIHOCTH;

BJIAJIETh HAaBBIKAMHM pPACMO3HABAaHWS W 3alUTHl  HHGOpMaAyH, HWHYOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obmenue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cepax >KM3HH, aKTUBHO yJaCTBOBATh B JIMAJIOTE
WIH JUCKYCCHHU TIO CYIIECTBY OOCYXKIaeMOH TeMbl (YMEHHE 33/JaBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXIIEHUS OTHOCHUTEJGHO BBIMIONHEHHS TMIpeIlaraeMoil 3aJady, YYHTHIBATh WHTEPECHl W
COTJIACOBAHHOCTH MO3UIUH IPYTUX YUACTHUKOB JMAJOra WIK AUCKYCCHUN);

pacrio3HaBaTh HeBepOalbHbIE CpEICTBA OOILICHMs, MOHUMATh 3HAYEHHE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOH(PIIMKTHBIX CUTYaIlUi, YMETh CMATYATh KOH(DIUKTH U
BECTH IIEPETOBOPEI,



BJIAJIeTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHHMS M B3aMMOJEHCTBMSI, MOHMMATh HAMEPEHUs
ApYTUX JIOAEH, MPOSIBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHMs C HCIOJB30BAHHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1esITeTbHOCTh:

IIOHMMAaTh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOM M MHIUBUAYaJIbHOW pabOTHI IpU
pemeHn OMOIOTUYEeCKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHHS TPYIITOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH Y4eOHOH 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUU ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KayKJI0TO 4WICHA KOJUIEKTUBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BBIBaTh M KOOPAWHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIATh POJIM ¢ Y4ETOM MHEHUU
YYaCTHHKOB, O0CYXJIaTh PE3yIbTaThl COBMECTHOW pabOTEHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXKAOI0 y4acTHMKA KOMaH[bl B OOLIMIA pe3yiapTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasaraTb HOBBIE IPOEKTHI, OLEHUBAThb WJEH C MO3ULHUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PA3NIMUYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpayKEHHE, ObITh HHUIIMATHBHBIM.

OBiajeHne YHMBePCAJIbHBIMHU PeryJsiTHBHBIMU /1efiCTBUAMM:

1) camoopraHu3anms:

HCIOJIb30BaTh OMOJOIMYECKHWE 3HAHUS JJIs BBIABICHUS NpoOJieM M HX pelIeHUs B
KU3HEHHBIX U YY€OHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTHUECKUX 3HAHHWM IIEJICBBIE U CMBICJIOBBIC YCTAHOBKH B CBOHMX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIIEHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPY’KAIOIIHX;

CaMOCTOSITENILHO OCYILECTBIIATh O3HABATENIbHYIO JESTEIbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 3a7aydl B 00pa3oBaTEIbHON JEATENBHOCTH H
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIlUsIM;

paciupsaTh paMKH y4eOHOTro MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM SPYAULIMU B Pa3HbIX 00JaCTIX
3HaHUi, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KYIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pediekcun Kak OCO3HAHUS COBEpIIAeMbIX JEHCTBHIMA
U MBICIIUTENIbHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCIOIL30BaTh MPUEMBI pedIieKCUn
JUIsL OLIEHKU CUTYalluH, BIOOpA BEPHOTO PELICHMS;

YMETbH OLICHMBATh PUCKU M CBOEBPEMEHHO IIPUHUMAThH PELIEHMS 110 UX CHH)KEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYTUX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;



3) npuHsATHE CeOs1 U IPYIrUX:

MPUHUMATD ce0sl, MOHMMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBeKa.
HNPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbie pe3ynbTaThl OCBOEHUS cojepkaHusi ydeOHoro mnpeamera «buonmorus» Ha
yriay0aEHHOM YpOBHE OPUEHTHPOBAHBI HA oOecredeHne NpoprIbHOr0 00y4eHHs 00yJaronuxcs
ouosiornu. OHM BKIIIOYAIOT: crienuduyeckue st 0MO0JI0ruy HayuyHbIe 3HAHUS, YMEHHS U CITOCOOBI
JeWCTBUI 1O OCBOCHUIO, MHTEPIPETALUU U NMPeoOpa30BaHUIO 3HAHUM, BHUIBI EATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUI U UX MPUMEHEHMIO B PAa3IMUYHBIX y4EOHBIX, a TaKKe B PEabHBIX
KU3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTaThl NPEACTABICHBI 110 TOAAaM U3YUYEHUSI.

[IpenmertHbie pe3ynbTaThl OCBOeHHs yueOHoro npeamera «bronorus» B 10 knacce nomxHbl
OTpaxkaTb:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE M POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMHPOBAHNY €CTECTBEHHO-HAYYHOI KapTUHBI MUPA, B TO3HAHWHU 3aKOHOB MPUPOJIBI M PEIICHUT
poOJIeM PaMOHATBFHOTO PUPOAONOIB30BAHMUS, O BKIIAJIE POCCUHCKUX U 3apyOSKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;

BIIQJICHUE CUCTEMOW OMOJOTMYECKHX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOMOJATarolne
OMOJIOTUYECKHE TEPMHHBI U TOHATHS (KH3Hb, KJIETKA, OpPraHu3M, MeTadoIH3M, TOMEOCTas,
CaMOpETryJILtsl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Tteopus 1. IlIBamna, M. Ineiinena, P. Bupxogra,
XpoMocoMHasi TeopHs HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PAaCTCHUH), 3aKOHBI (€TUHOOOPA3Hs MOTOMKOB
MIEPBOrO MOKOJIEHUS, PACUIEINIEHUs, YUCTOThI TaMeT, He3aBUCUMOT0 HacienoBaHus ['. Mennens,
TOMOJIOTHUECKUX PSJIOB B HAacleACTBeHHOM u3MeHunBoctd H. WM. BaBuiosa), mpuHIMIBI
(KOMIIIIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAY4YHOI'O IO3HAHUS, UCIOJIB3YEMBIX B OMOJOTHYECKHX
HCCIIEIOBAHMSX KUBBIX 00BEKTOB (OMHMCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U JYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTeHuil,
KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAacCTEHM, KHUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB KU3HEAESITENIbHOCTH, IPOTEKAIOIIUX B OPraHU3Max paCTeHU, )KUBOTHBIX U YEJIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: 0OMEHA BEIIECTB (METab0IN3M), IPEBPALLCHUS SJHEPTUH, OpPOXKEHUS,
aBTOTPO(HOIO U reTepoTpoHOr0 TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, sMOpuUoreHesa, MOCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
WHIUBUAYAIBHOTO Ppa3BUTHsS OpraHu3Ma (OHTOreHe3a), B3aHUMOJCICTBHS T'€HOB, TI'eTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aMMOCBS3M MEXIy OpraHOMJaMH KJIETKM U UX (PyHKUUAMH,
CTPOEHHUEM KIJIETOK Pa3HbIX TKaHEel M X (QYHKLIUIMHU, MEXKAY OpraHaMH M CUCTEMAaMU OPTaHOB y
pacTeHHil, JKUBOTHBIX W 4YellOBeKa M HUX (QYHKUUSAMH, MEXAYy CHCTEeMaMH OpPraHoB M HX
GYHKIUSAME, MEXKIY dTanamMu oOMeHa BEeIeCTB, 3TalaMU KJIETOYHOrO LHKJIA U >KMU3HEHHBIX
LIMKJIOB OpPraHMW3MOB, OJTalmamMM SMOPHOHAIBHOIO pPAa3BUTHUS, TE€HOTHIIOM U (DEHOTHUIIOM,
¢deHoTunom u pakropamu cpesibl 0OUTaHUS;



YMEHHUE BBIABJIATh OTJIUYUTENIbHBIE NPU3HAKU KHUBBIX CHCTEM, B TOM YHCIE PACTCHHH,
AKHUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BATH COOTBETCTBYIOIINE APTYMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIs 1OKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUECKUX TPy,

YMEHHE pelaTh OMOJIOTNYECKUE 3a/1a4H, BBISBIIATH IPUUUHHO-CIIEACTBEHHBIE CBA3U MEXKAY
HCCIIeyeMbIMI OMOJIOIMYECKHMMHU TPOLIECCAaMH M SIBJICHUSMH, JIeNIaTh BBIBOABI U MPOTHO3BI HA
OCHOBAHUU MOJIYYEHHBIX PE3Y/IbTATOB;

YMEHHUE BBINOJIHATH J1a0OpPATOpHBIE M NPAKTUYECKUE PAaOOThl, COOIOAATh IMpaBUia INPH
paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHME BBIIBUIaTh TUIIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIbHBIMU CpEICTBaMH,
(bopMyIHpys 1eNb UCCIET0BAHMS, aHATTU3UPOBATH MOJTyYCHHbIE PE3YyJIbTAThI U I€1aTh BBIBOBI;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIIENOBAaTEIbCKOW paboTe 1Mo OHOIOIUH, HKOJOTHH U
MEIULMHE, MPOBOAMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB, M MYOJWYHO IMPEICTABIATH
[IOJIy4YE€HHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(PEPEHLIUSAX;

YMEHHE OLICHUBATh 3TUYECKHE aCIIeKThl COBPEMEHHBIX MCCIIEI0BaHUM B 001aCTH OMOJIOTHH
U MEIUIMHBI (KJIOHHPOBaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPAaBICHHOE H3MEHEHHE
re€HOMAa U CO3J/IaHuE TPAHCT€HHBIX OPIaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BEIOODP OymyIiel mpodecCHOHALHOM IeATEIIBHOCTH B
o0s1acTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIILCKOTO XO35AHCTBA, MUILIEBOM
IIPOMBIIIICHHOCTH, YIITyOIsTh O3HABATENIbHBIM HHTEPEC, HAIIPABJICHHBII HAa 0CO3HAHHBII BHIOOD
COOTBETCTBYIOIIEH Mpodeccun U MPOAODKEHHE OMOIIOTHIECKOTO 00pa30BaHUsl B OpPraHU3aLUsAX
cpenHero npoheccuoHaIbHOTO U BBICIIETO 00pa30BaHMS.

[IpenmeTtHble pe3ynpTaThl OCBOEHHs yueOHoro npeamera «buonorus» B 11 knacce nomxHbl
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE M POJM OMOJOTMH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHPOBAHUM COBPEMEHHOI €CTECTBEHHO-HAY4YHOM KapTHHBI MHUpPa, B IMO3HAHUH 3aKOHOB
IPUPOJBI U PELICHUU SKOJIOTMYECKHX NMPOOJIEM YellOBEeUeCTBa, a TaKKe B PEIIEHUH BOMPOCOB
palMoHaIBFHOIO MPUPOIONOIb30BaHUS, U B (GOPMUPOBAHUN IIEHHOCTHOT'O OTHOULIEHHUS K IPUPO/IE,
o01IecTBY, YENOBEKY, O BKJIaJ€ POCCUHCKUX U 3apyOexHBIX YYEHBIX-OMOJOrOB B pPa3BUTHE
OouoJoruy;

YMEHHUE BJaJIeTh CUCTEMOH OMOJIOrMYEeCKUX 3HAHUM, KOTOpas BKJIIOYACT ONpENeNIeHus U
[IOHMMaHHE CYIIHOCTH OCHOBOIOJAraloluX OHOJIOTMYECKUX TEPMHUHOB M MOHATUI (BHT,
sKocucTema, Ouocdepa), Ouonmormueckue Teopuu (dBomtormoHHas Teopus Y. J[lapBuHa,
CHUHTeTHYecKass Teopus sBomoonuu), yuenus (A. H. CeBepuoBa — 0 MyTAX U HalpaBlIEHUSIX
sBomtonuu, B.W. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoecus Jx. Xapan
u B. BaiinGepra, 3aponsimeBoro cxoactsa K. M. bapa), mpaBuna (munumyma lO. JIuOuxa,
HKOJIOTHYECKOM MUpaMubl SHEprur), runotessl (runore3a «mupa PHK» V. I'mnGepra);

YMEHHE BIAJleTh OCHOBHBIMH METOJJaMU HAyYHOTO TIO3HAHMS, HCIOIb3yEMbIMH B
OMOJOTMYECKUX MCCIEIOBAaHUSAX JKUBBIX OOBEKTOB U DSKOCHUCTEM (OMHMCAaHUE, H3MEpPEHUE,
HaOJI0IeHNe, YKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS U OLICHKH aHTPOIIOTEHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE IPHU3HAKU: BUIOB, OHOTEOIIEHO30B, 3KOCHUCTEM H
ouocdepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOopa,
AJJIONATPUYECKOT0 U CUMIIATPUUECKOTO BHI000pa30BaHMs, BIUSHUS ABWKYIIUX CHJ HBOJIOIMU
Ha TreHO(OH]I MOMYJIALNH, TPUCIIOCOOICHHOCTH OPraHU3MOB K Cpeie OOMTaHUs, Yepea0BaHUs
HaIpaBJIEHUH 3BOJIIOLMHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX;



YMEHHE YCTAHABIMBATh B3aUMOCBSI3H MEX Y ITPOLIECCAMU 3BOJIIOLMH, JBUKYIIUMH CAJIAMU
aHTPONOreHe3a, KOMIIOHEHTAMM pPAa3JIMYHBIX SKOCUCTEM U TPUCIOCOOJEHUSMU K HHUM
OpPraHHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUJIOB
K cpene oburtaHus, aOMOTHYECKMX U OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3E
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOJIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JO0Ka3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTaHMs, €IMHCTBA YEIOBEYECKHX DPaC, HEOOXOIUMOCTH
COXPaHEHUS MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCJIOBHUS COCYILIECTBOBAHUS MPHUPOABI U
YEJI0BEUYECTBA;

YMEHHE pelaTh OMOJIOTNYECKUE 3a/1a4H, BBISBIISATH IPUUUHHO-CIIEICTBEHHBIE CBA3U MEXAY
UCCIIEYeMbIMH OMOJIOTMYECKHMHU TPOLIECCAMH M SIBJICHUSIMH, JIeNIaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBAaHMH MOJIYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIMOJHATH Ja0OpaTOpHbIE M MpaKTHUYecKue paboThl, cOOMIOAATh MpaBuia MpU
pabote ¢ y4eOHBIM U 1a00paTOpHBIM 000pYyI0BAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bl, MPOBEPATH HUX OIKCIEPUMEHTAIBHBIMH CpEIACTBAMHU,
dbopMynupys Ledb UCCIAeA0BaHUs, aHATM3UPOBATh MMOJYY€HHBIE PE3YJIbTAThI U JeNIaTh BBIBOIBL;

YMEHHE Y4YacTBOBaTh B Y4E€OHO-HCCIIENOBATEIbCKOW paboTe 1Mo OHOIOTHH, HKOJOTHH H
MEIUIMHE, TPOBOAMMOI Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, M MYOJWYHO IPEICTABISATH
MOJIy4YE€HHBIE PE3YNIbTAThl HA YUEHUYECKIX KOH(EPEeHIIMSIX;

YMEHUE OLICHUBAaTh THUIIOTE3bl M TEOPUU O MPOUCXOXKICHUU IKU3HMU, 4YEIOBEKa U
YeJI0BEYECKUX pac, O MPUYMHAX, HOCIEACTBUAX U crocobax MNpedoTBpallleHUsl TI100alIbHbIX
M3MEHEeHu B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymiei mpoheCCHOHATBLHOM IeATEIIBHOCTH B
o0acT OMOJOTUH, SKOJIOTHH, TPUPOJAONOIB30BaHNUS, MEIUIIUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEITHCKOTO XO3SHUCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOIsSTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIONIEH MTPO(PECCHH U MPOAOTHKEHIE
O0MoJI0rM4YecKoro oOpa3oBaHMsI B OpPraHU3aLUSAX CPEIHEro NpoQEecCHOHAIBHOTO U BBICLIETO
o0Opa3oBaHHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne Mpakruu | (undpoBsbie)
/i HaumeHoBaHue pa3/iejioB U TeM NPOrpPaMMbl Bcer | KoHTpoJbHBIE ecrie 0BpAzOBATEILHbIE
0 padoThI
padoThI pecypcol
1 buonorus kak Hayka 1
2 JKuBble cucTeMBI U UX U3YYEHHE 2 1
3 Buonorus kietku
4 XuMHYecKasi OpraHu3anust KIeTKH 10 2
) Crpoenrie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB 1 MPEBPAICHUE YSHEPTUHU B KIIETKE 9 4
7 Hacnencreennas nndopmarus u peanusaius e€ B KIETKe 9
8 JKU3HEeHHBIN UK KIETKH 6 1
9 Ctpoenue u GyHKIIHHA OpraHU3MOB 17
10 Pa3mHOXkeHue U pa3BUTHE OPTaHU3MOB 8 3
11 I'eneTnka — Hayka O HaCJIEeICTBEHHOCTH U U3MEHYMBOCTH 5 1
OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 2
14 I'eneTuka yenoseka 3 1
15 Cenexnust OpraHu3MOB 4 3
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4 1
17 PesepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 29
11 KJIACC
KosanuyectBo 4yacos DJIEKTPOHHbBIE
Ne i/ HaumeHoBaHme pa3/iejioB U TeM NPOTrPaAMMBbI Koutpoabubie | IlpakTuyeckue (wipposrre)
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
1 3apokaeHNE U Pa3BUTHE IBOJTIOIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTHI
2 MuxkposBoronus u e€ pe3yiabTaThl 14 2
3 MaxkposBooInus u e€ pe3yiabTaThl 6
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 15 1.5
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJoTusl — HayKa O B3aUMOOTHOIICHUSX
6 OPraHU3MOB M HA/IOPTAHU3MEHHBIX CUCTEM C 3 0.5
OKpY’Kalomen cpeaoi
Opranu3Msl U cpesia 0OUTaHUS 1.5
DKOJIOTUS BUJIOB U MOIYISAUN 0.5
DKoJorust cood1ecTB. DKOJIOTMYECKUE CUCTEMBbI 12 0.5
10 buocdepa — riodaibHas SKoCUCTEMA 6
11 UenmoBek U OKpyKaromas cpeaa 6
12 PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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