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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0J0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNoOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wusydeHus (10-11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim OPI'OC COO mnpodwiibHble y4eOHBIC MpPEIMEThI, H3y4aeMbie Ha
yriayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBl 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeIHUM OOILIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PELICHUE
00pa30oBaTeNbHBIX, BOCIMTATEFHBIX M PAa3BUBAIOIIMX 3314, CBS3aHHBIX C MPOQOpHEHTAIHEH
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOWIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmetry "buonorus” naér npencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, OIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUE, €ro CTPYKTYpHUPOBAHHE MO pazieliaM U Temawm,
pacmpeziefieHue Mo KiiaccaM, peKOMEHAYeT MOCIeA0BaTeIbHOCTh U3YUeHHS yUeOHOro MaTepHrala
C y4€TOM MEXNPEAMETHBIX ¥ BHYTPHUIPEIAMETHBIX CBS3€H, JIOTMKM Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydvarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH IMPUHITUTT
MIPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAYyIoIlee  pPa3BUTHUE
OMOJIOTUYECKNX 3HAHW, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXkaromedl mpupoiHoil cpexe. B mporpamme mno
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIUXCcs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeaHero oo1ero oopazoBaHusl.

VYuebHblil npenMer «buonorus» Ha ypoBHE CpeaHero oOmero oOpa3oBaHHS 3aBEpIIaCT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA PACHIMPEHUE U yrayOieHne 3HaHuN
oOyyaromuxcst O JKMBOM TNpUpPO/AE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
SMOPHONIOTUN M OUOJIOTHMH Pa3BUTHsL, T€HETUKH, CEIEKIMHU, OMOTEXHOJOIHH, 3BOJIOIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorusi» Ha yriyOJeHHOM ypOBHE OPUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K MOCIEYIONIEMY MOJIY4YEeHHIO OHOJIOrHmyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAEp)KaHUS
COCTaBIIIET CHUCTEMa OWOJOTHUYECKUX 3HAHWH, MOJTYYCHHBIX IMPH HM3YYCHHH OOYYarOIIMMHUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/esoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3zoBanus, B 10—11 kimaccax 3T 3HaAHUS TOTY4YarOT pa3BUTHE. Tak, pacIIMPEHbl U YTIyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHU3Me YelIOBEeKa,
O0MMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIHHO BKIIOUEHBI OHMOJIOTUYECKHE CBEICHUS



MPUKJIATHOTO M MOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MOCIEAYIONET0 BeIOOpa npodeccun. Bo3mMokHa Takke MHTETpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00YUJaIONUMUCS TIPH H3y4eHUHN (QU3UKH, XUMUH,
reorpauu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHHto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl )KUBBIX CHCTEM Pa3HOI0 YPOBHS OpraHHU3allvu,
SBOJIIOIIMM OPraHMYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHMOJIOTHH,
AMOPHOJIOTUY U OUOJIOTUH Pa3BUTHS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTUU M CHHTETHYCCKON
OMoNIOTHH, aKTyaTU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
ydeHue o omocdepe.

VYuebublii mpenmer «buomorus» npu3BaH 00ECIEYUTH OCBOSHHE OOYUYaIOIIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOILEH03a, AKOCHUCTEMbI, O BBIIAIOIINXCS
Hay4YHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIIECOBAaHUAX B OMOJOTHH, MPHUKIAIHBIX aCMEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOAAEp)KaHUS WHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaia B COJAEp>KaHUU MPOTrpaMMbl 1O
OHOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
obsacti OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHUE BaXKHEHIIMX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus yuebHoro mpenmera «buosorus» Ha yrayOiaEHHOM ypOBHE — OBJa/ICHUE
Oo0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOTro paHra U NPHOOPETEeHUE YMEHUN MCIIOIb30BaTh 3TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K OomnpenenéHHoi o0sactu mpoecCHOHATILHON NEATeNbHOCTH, CBSI3AHHOW ¢ OMOJOTHEed, W K
BBIOOPY y4eOHOT0 3aBeIeHUs sl IPOAODKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTrxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOonéHHOM YpOBHE
o0ecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME  OOYYalOIMMUCS  CUCTEMBbI  OMOJIOTMYECKUX 3HAHWUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMUSX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHHUA  JKUBOHM  MPHUPOBIL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHON U KIETOYHOM OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTUH PA3BUTHS, TCHETHKU M CEJICKIIUU, OMOTEXHOJOTUA U CHUHTETUYECKON
OMONOTUM, TAJIGOHTOJOTHH, DKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  IMPOBEICHUS
OMOJIOTUYECKUX HCCIIEeOBaHUI B J1abopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE);

OBJIaJIcHUE OOYYaIOUIMMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTUYECKYI0 MH(GOPMAIIUIO; TOIH30BATHCS OMOJOTHYECKONH TEPMHUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM U  COLMAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MpoOJeMaMH 4YelIOBEYECTBa; OLEHUBATH IOCIE/ICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHWIO K OKPYXalolled MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIOACH; OOOCHOBBIBATH M COOMIOJATH MeEpHI
npodHIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHHUS B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOIO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTb COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPHITUSIMH M COBPEMEHHBIMHU HCCIIEOBaHUSIMHU B OHOJIOTHUH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEeN OMOJIOrMYeCKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEJOBAHUM, peleHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMs K JKUBOM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O0O0BbeKTaM U SBJICHUAM; (OpMHpPOBAHME SKOJIOTMYECKOH, TIE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuodpeTeHre 00yJarImUMUCI KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPHPOJIONOIBE30BaHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TIPUPOJIE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONECHHUS Mep
npoQuIakTUKK  3a0oJjieBaHUM, oOecreueHre  O€30MaCHOCTH  JKU3HEACSTEIIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAWBHIYaTbHON
00pa3oBaTeNbHOW  TPACKTOPHH, CIIOCOOCTBYIOUICH MOCIEAyIOMEMY HpOPecCHOHATHHOMY
CaMOONPEIEIICHUI0, B COOTBETCTBUU C WHIMBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO0miee ymMcliO YacoB, OTBEACHHBIX Ha U3y4yeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 daca: B 10 kmacce — 102 ugaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEHU(PHUKN €ro COJEpKaHUs W HANpaBICHHOCTH Ha MPOJIOJDKCHHE
OHMOIOTHYECKOTO 00pa3oBaHUs B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBUEM IpU OOYYEHHU OHOJIOTMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE J1AaO0OpaTOPHBIX U TMpakTHueckux pabdor. Takke ywyacThe oOydarmuxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThKa KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYpCoB U
MECTHBIX MPUPOIAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHpameHTaldbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccuun, cBszanHbie ¢ Owonorueil. 3HaueHUe OWOJOTMH B MPAKTHYCCKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseit, .
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuid, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU Haykamu», «CrcreMa OHOJIOTHYECKUX
HaYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHUHCTBO
XHMHYECKOTO COCTaBa, JMCKPETHOCTb M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, CaMOOpraHu3alus, CaMOBOCIPOU3BEICHUE, Pa3IPaKUMOCTbh,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
ouocdepnsiii. [Iporeccsl, mpoucxoasiye B KUBbIX cucTeMax. OCHOBHBIC MPU3HAKU YKUBOTO.
Kuznp kak popma cymiecTBoBaHUS MaTepuu. Hayku, n3ydaromiue *UBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Metoabl Ouonorudeckod Hayku. HaOmromeHue, n3mepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHanu3. [loHsTME O 3aBUCHUMOM M HE3aBUCHUMOM
nepemeHHoil. IlmanupoBanue skcnepumenta. IloctaHoBka W mpoBepka rumote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ JO0CTOBepHOCTh. Pazopoc B Ouonornueckux qaHHbIX. O1leHKa
JIOCTOBEPHOCTH TIOJYUYE€HHBIX PE3yNbTaToOB. [IpHUMHBI UCKAKEHUS PE3YJIbTATOB SKCIEPUMEHTA.
[ToHsTHE CTaTUCTUYECKOIO TECTA.

JleMoHCTpanuu

Tabmuelr 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHYECKHE CHCTEMBIY,
«CBONCTBA )KMBON MaTepun», Y pOBHHU OPraHU3ALMM KUBOM MPUPOIb», «CTpoeHNE )KUBOTHON
KIeTKW», «TKaHu  JKUBOTHBIX», «CHUCTEMBI OPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUICHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTtopHoe 000pyIOBAHUE JIJIS POBEACHUS HAOMIOACHUN, U3MEPEHUI,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmoiap30BaHWe Pa3TUYHBIX METOJOB NMPU H3YUYCHHH KHUBBIX
CHCTEM.

Tema 3. buosiorusi KjieTkun



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OHMOJOTMU: MHUKPOCKONMsS, Xpomarorpadus,
anekTpodopes3, METOJ MEuYeHbIX aTroMOB, Au(QepeHIManTbHOe LEHTPU(YTrupoBaHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSI.
Konghoxanvnas mukpockonus. Bumanvhoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl PacTUTEIbHBIX, *KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KAK pacTBOPUTENSl, pPEareHTa, y4dacTue B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYIISILUN.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCTBa KIETKU. buosornyeckue noiaumepsl. besiku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Mouyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapubl, AUCAXapHUIbl, OJUrocaxapuibpl M nonucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuuU
YIJIEBOJOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnuiaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornueckue ¢pynkuun aunuaos. OOmme
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoOBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
HyKneos3uompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE W OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOjekyl. Modenuposanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ou3aun u oOpeanuiecKu cunmes 6UOMONIEKYN U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpaLun

[Toptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXHMBOW IPHUPOJE»,
«PacnpeneneHrne XMuMUYECKHX 3JIEMEHTOB B JKUBOW MTPUPOJIEN.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OEnKOBOW MOJEKYNbI», «CTpoeHHe MOJEeKyd YriaeBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MOieKyabl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C IOMOIIBIO KAUECTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBanne HyKJIEMHOBBIX KUCIOT, BBIIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHne MpPOKAPUOTHYECKOW KJIeTKH. KierouHas cTeHka OakTepuii u  apXew.
OcoOeHHoCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenne U (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mnazmanemma). CTpykTypa IUla3MaTuueckoil MeMmOpaHbl. TpaHCIOPT BEILIECTB uepe3
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, oOneryénnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUH, rprOoB.

[Murtonnazma. L{utozons. Llutockener. JBmwkeHue mutorazMel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), ammapat ['ombmkw,
JU30COMBI, WX CTpOeHHE M (QYHKIUH. B3amMOCBSI3b OJHOMEMOpPAHHBIX OPTaHOMOB KIICTKH.
CrtpoeHue rpaHylIspHOrO peTukynyma. Mexanusm wuanpasnenus oerxkos 6 JIIIC. Cunte3
pactBopuMbIXx  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHymsipHBIi)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxoes 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutensHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuti, JI. Mapeynuc). CtpoeHue u
GyHKIMU MHUTOXOHIpHHA W TUiacTuj. [lepBUYHBIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHIBI
(OTOCUHTE3UPYIONINX DYKapUOT. XJIIOPOIJIACTBI, XPOMOIUIACTBI, JIGHKOIUIACTHI  BBICIINUX
pacTeHUN.

HememOpannbie opranouasl kiaeTku CtpoeHune M QpyHKIHMH HEMEMOpaHHBIX OPraHOWJIOB
kieTku. PubGocombl.  Ilpomescymounvie uramenmol. MuxpoduiiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
MukpoTtpybouku. Krnerounslii 1mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmukpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamun. benrku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHouU
0060n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BikitoueHus.  CpaBHMTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApHUOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOM
KIeTKN», «CTpOEHUE pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
HPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETapaTbl 0aKTepHUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cCTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopuas pabGora «l/ccienoBaHue Iia3mMosn3a M AENaasMojn3a B PaCTUTENBbHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB M NPeBPallleHUE JHEPTUN B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosnn3ma. Tumsl oOMeHa BEIleCTB:
aBTOTPOGHBIH ®  TeTepoTpo(dHBIA. YdYacTue KHUCIOpoAa B OOMEHHBIX  IpoOIeccax.
OHepreruyeckoe obOecrneueHue kietrku: npespamieHue ATdD B 00OMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro Mmerabonusma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otanuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIUI OT pa3Iu4HbIX (PAKTOPOB.

[lepBuYHBI CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomp xmopomnactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIINE
OaxTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’poOHBIE MHKPOOPTaHU3MBbl KaK OOBEKThl OMOTEXHOJOTHMH W BO30YAWUTENN
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUI B Mpoleccax
O6uonornyeckoro okuciaeHus. lluxnuyeckue peakuuu. OkucaUTEnbHOE (GOChHOPUINPOBAHUE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOT0 OOMEHa.

JleMoHCTpanuu

[Toptpetsr: [Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYyAOBaHUE ISl IPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».



Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopatopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KJIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTApPHOCTH B pPEaKLMIX MATPUUHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMmauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AQHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
kaiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ asranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Postb pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3anusi reHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [umote3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peaynayuu pabomsl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KieTke. Kiierounslit romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpancKkpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aboneBaHus uenoBeka, KUBOTHbIX, pacrenui. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
Gdynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxrepuodarm.

IIpakTuyeckas padora «Co3aHnue MOJIEIN BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatonux B uHTepdase. [logroroBka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanmm — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPALIEIBbHOCTh. MeXaHu3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT Ha0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM M TarjIoWIHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierku — mMuto3. CTagum MHUTO3a W MPOUCXOJSALIME B HUX MpPOLECCHl. THIIBI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perymsimuss mMuToTHueckoro nukia kietku. I[Iporpammupyemas kierouHass rudenbp —
arornTo3s.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpauMu

Tabmuipl u cxembl: «OKU3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, MUKporpenaparbl: «MuT03 B KJeTKax KOpelka
JTyKay.

JlaGoparopHas padora «/3yyeHue XxpoMOCOM Ha FTOTOBBIX MUKpOIIpENapaTaxy.

JlabopaTopnas paGora «HaOmroneHne MuTo3a B KIETKaX KOHYMKA KOpellKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcoOEHHOCTH CTPOECHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeil: oOpa3oBarenbHas, IOKPOBHas,
MPOBOAINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, (PYHKUUNH U PaCHOIOKEHHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEMHUTENbHAsA, MblleuHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (YHKIHH U pPacHoiOKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DYHKITMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBwxeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PACTEHUH: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Mutanue opranuszmoB. [lormomienne BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[lutaHre NMO3BOHOYHBIX XMBOTHBIX. OTAENbl MUIIEBAPUTENBHOTO TpakTa. llumeBapurenbHble
xene3bl. [IuieBapurenbHas cucTeMa 4eoBeKa.

Hpixanune opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe u NErodHOe
IbIXxaHue. JlpIxaHue MO3BOHOYHBIX YUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTpOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbHAsh CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX Y TITUIl U MJIEKONMUTAIOMUX. Perymsius apixanus. [[pxaTtenbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHui. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLMOHHBIE  YCIOKHEHHMSI  CTPOCHHS  KPOBEHOCHOH  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perynsius.

Boinenenune y opraHu3moB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbsl BbigeneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHOB BblesieHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM CUCTEMaMU. BpineneHrne y MO3BOHOYHBIX KMBOTHBIX M dYesioBeka. [loukwm.
Crpoenue u pyHkunonupoBanue HeppoHa. Ob6pazoBaHrue MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIUCTBI IPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacteHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMU 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIE. 3alllMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIeTOUHBIH W TyMOpaJdbHBIH HWMMYHHTET.
BpoxxnéHupli W TpHOOPETEHHBIM  crieU(PUYECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib Bp0oXIEHHOTO UMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynduus y OpraHu3MmoB. Pa3ipaxuMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisiius y pacteHuil. POCTOBbIE BElECTBA U HX
3HAYCHHE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTIEibl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisiuss W SHAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4yesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JlelicTBue TOpMOHOB. B3auMOCBsI3b HEpPBHOU U
SHIOKPUHHON cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaL U

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembr», «CTpoenue ctebnsn», «CTpoeHHe IJHUCTOBOW IIACTUHKHNY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIiby, «MMMyHUTETY,
«KummeynomnonoctHbie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapun», «BHyTpeHHee CTpOeHHE AO0KIEBOTO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuny, «HepBHas cucTeMa MIIEKOTUTAIONIINX),
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy paCTeHUI Pa3HBIX OT/ENIOB, BIAXKHBIC MTpenapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIMM [MOYBEHHOTO U  BO3AYIIHOTO TIMTAaHUS PACTECHUH,
pacuieruieHuss Kpaxmana ¢ OenkoB Tmoj JeicTBHeM (QepMeHTOB, 000pyAOBaHUE s



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOkeHHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecro0ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJIALNS, (pparMeHTalus, KIOHHPOBaHHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kneTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 'y JKMBOTHBIX. I[loyoBble — Kemne3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. bracmyna, munol
onacmyn. OcoOeHHOCTU IpOOJIEHUsT MIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISLINS).
3aknazKka OpPraHoB M TKaHEW U3 3apOJBIIIEBBIX JMCTKOB. B3auMmHOe BiMsSHUE YacTel
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMSA). 3akiajgka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BimsHue Ha
SMOpPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CpEeIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUe MPSIMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJIE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesnoBeka. [lepuojibl OHTOreHe3a 4YelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

PasmHoxeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
OmiogoTBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHUe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryISIIIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoHCTpanuu

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECHOIOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OcHOBHBIE CTagauMu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHe», «PazBuTHe MaiicKoro
Kyka», «Pa3Butue capanum», «Pa3ButHe NArymkmn», «/{BoiiHOE OIIOAOTBOPEHNE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJbHBIX M JABYJOJBbHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBI HUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEeHHBIN ITUKII COCHBI.



OOGopynoBaHHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIEKIECTOK U CIIEPMaTO30U/I0B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsiBIIEHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpPraHOB Pa3MHOYKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabortel I'. Mengpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX YU€HBIX B pa3BuUTHM reHetuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IeHbl, aJbTEPHATUBHbIC IPU3HAKH, JIOMHHAHTHBI M pPELECCUBHBIA NPU3HAK, TOMO3HUIOTA,
TeTepO3UroTa, YUCTast JIMHUS, TUOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

IToptpersr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. M. Baswiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB nepBoro nokoneHus. IlpaBuno momunupoBanus. Bropoit 3akon Menzaens — 3aKoH
paciieruienus npu3HakoB. LluTonorudeckre 0OCHOBBI MOHOTHOPUIHOTO CKpenuBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI IPU3HAKOB. [{uToIornueckre 0OCHOBBI AUTUOPUIHOTO CKPEILBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HApYIICHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBIH auienu3M. BsaumopeiicTBue HeayulenbHBIX TI'€HOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUIT KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOI€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO3SUH —
MUKpoOnom». ['eHeTHuecKre acreKTbl KOHTPOJIS U U3MEHEHUs HacjleICTBEHHON nHpopMaluu B
MOKOJIEHUSX KJIETOK M OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «I[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeluBanuey, «Hemnonnoe noMmunupoBanue», «CLemIeHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30d by, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN aJienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi rHOpPUA0B IEPBOIrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJIsl IEMOHCTPAMU CUEIUICHHOTO HACIIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopneiictBue reHotuna u cpeabl npu (opmupoBaHuH GeHoTHNA. M3MEeHUYUBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUYMBOCTh. Ponb cpeabl B (OpMUPOBaHUM MOIUGMUKAIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuanunonHsll psn ¥ BapuanuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHUBOCTH.

['enHoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITUNYECKON N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MytanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYTallUM. SIAepHBIE M IUTOIUIA3MATHYECKUE MYTaIlUH.
Comaruueckre W MOJOBble MyTanuu. [[pUYmMHBI BOSHUKHOBEHHS MyTanuil. MyTareHbl U HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanuu

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoOIU(UKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ U3MEHYHMBOCTH»,  «Meio3y»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIC HK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psijia M BapUAILIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi NMporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl U3Y4YeHUS TEHETUKHU YeTIOBEKAa: FeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKud. COBPEMEHHOE ONpe/IeIICHUE



TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momoibto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HH YEIIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETHYECKUX 3a00JieBaHUM YeloBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHYECKOT0 Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEIIOBEKA K (PU3NYCCKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuortum denoBekay, «MeToabpl M3Y4YCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opranu3MoB

JlomecTukanusa U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JJaHMM COPTOB pacTeHuM U mnopoxa KuUBOTHbIX. Copr, mnoponaa, mTaMM. 3akKOH
TOMOJIOTUYECKUX PSAIOB B HAcieACTBEHHON m3MeHunBoct H. WM. BaBuiioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtobl cenekinoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIM.
Otanbl KOMOWHAIMOHHON cenekiuu. McnbliTanue npousBoautesneil mo motroMmctBy. OTOop mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAIH3a
JAHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ| CENeKIHOHHOW paboThl. PamuanoHHbIl U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid Yy KYyJIbTYpPHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia JIJisl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuUOpHuaM3anus. bBIM3KOPOICTBEHHOE
CKpelMBaHue, Wik UHOpuIuHT. HepoacTBeHHOe CKpelmuBaHue, Wik ayTopuauHr. ['ereposuc u
ero mpuyuHbl. Mcmonp3oBanue rerepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3e1EéHAsl peGoNoOYUsLY.

CoxpaHeHHEe U M3YYEHHE T'€HETMYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauyeii i CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCm8YIouWUx U CO30aHUs HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsHenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmump! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOW HW3MEHUYMBOCTH», «METOIbI CENEKIun»,
«Otnanénnas rubpuanszamusy, «MyTareHes3y.

JlaboparopHasi paGora «/3ydeHune cOpTOB KyJIbTYPHBIX PACTEHUU M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI U CHHTeTHYeCKasi 0MoJ10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaauiuoHHass OHOTEXHOJIOTus: XJeOoneueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

Cozanue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAPaBIEHHOTO  W3MEHEHUs W
KOHCTPYMPOBAHHUS T€HOMOB C LIEJIbIO NTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE ITYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PaCTEHUN M >KUBOTHBIX.
Kpunobanku. Comarnueckasi THOpHIM3aIUsS W COMATUYECKH sMOpuorenes. lcmomp3oBanue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMs SIHMLEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeToJ TpaHCIUIAHTALUMU SIAEP
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoBaHuss U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T'eHHas MH)KeHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHus U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITI[P-nmuarnocTuka.
MeTab010MHBINM aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeJI0BEKa JJIsl OLIEHKH COCTOSIHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvouH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHA,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OMONPUHTHHTa M
ckaddonauHra s peneHus 3a1a4 NepCcoOHATN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEIbI0 OOecredeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYISpPHBIX MexaHu3MoB (yHkiumonupoBanus PHK-
CoJIep KalX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMs YEIOBEKA U AKUBOTHBIX.

JleMoOHCTpaL U

Tabmuupr u cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/I3yueHre 00bEKTOB OMOTEXHOIOTHUY.

IIpakTuyeckas padora «IloxyyeHre MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKekypeust «buoTexHonorns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).



11 KUIIACC

Tema 1. 3apo:kaeHne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaB/IeHUH B 0M010rN

OpommononHas Teopust Y. Jlapeuna. [Ipeanocsuiku BO3HUKHOBEHUS JapBUHU3MA. JKH3HBb
Y Hay4Has JedatenbHocTh Y. JlapBuHa.

JBuxymue cunbl 3Boaronuu  BuaoB 1o Y. JlapBuHy (BbICOKass HHTEHCUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBostonuu (CTD). HelTpanbHas TeOpus SBOJIOIUH.
CoBpeMeHHas 3BOJIONMOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JdemMoHcTpauMu

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuubr n cxemsbl: «Cucrema xuBod npupoasl (mo K. JluaHero)», «JlecTHHIA KUBBIX
cymectB (rmo Jlamapky)», «MexaHusm (opMupoBaHHs HPUCHOCOONEHUH Yy pacTeHUd u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay», «Haxonku Y.
Hapsuna», «@Popmbl 060pb0OBl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJbTYpHBIX (hopM KamycTsl», «[loponbl JOMAlIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOUIEHMS IBIDKYIIUX CHJI 3BOJOLUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUYECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. Mukpo3sBoonus 4 eé pe3yabTaThl

[Tomymnsiuust Kak 3JeMeHTapHas eAuHULa 3BoolMH. COBpEeMEHHBbIE METOJbl OLEHKU
TFeHETUYECKOr0 pa3Ho00pas3us U CTPYKTYpPbI NOMY/SIUiA. MI3MeHeHue reHo(oH1a HOMyJIsUH Kak
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro pasHoBecus k. Xapnau, B.
Baitn6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHIIbI) HBOJIOUMHU. MyTallMOHHBIA Mpoliecc.
KombOunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHamnpaBli€HHblE W3MEHEHUs
qacToT ajuiesed B momymsauusax. OD¢¢exT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHuoicenue eenemuuecko2o paznooopasus. npudunvl u creocmeus. Illposenenue >¢pghexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30ismus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoIyKTUBHAS ).

EcrectBennblii oTO00p — Hampabistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbI). [lonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO NMOBEACHMS )KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLMHU. Bo3HHMKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3sl u unuoagantanuu. Ilpumepsr npucnocobaeHnit
y OpraHu3MoB: Mopdomnornyeckue, QU3NOIOrUYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIIOLMH.
W3onsauust — ximroueBoil ¢(akrtop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(momummonau3anus, THOpuan3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.



Ponp sBomonuoHHOM Ouonornn B pa3pabOTKe HAy4YHBIX METOJOB COXpaHEHUs
O6uropazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLUS IMApasUTOB M HMX XO035€B. MeXaHU3MBI
(GhOopMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpauMu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYUBOCTEY, «llomysaIoOHHas CTPYKTypa BUAay,
«Cxema mposiBiIeHUs 3akoHa Xapau—BaiinOepra», «JIBWXKymipe CHIBI  3BOJIOLHNY,
«OKoyornyecKas HM30JALMS MOMYJSIIUM ceBaHCKOM ¢openn», «l'eorpaduueckas H30IAIUSL
JUCTBEHHHIIBI CUOMPCKON M JTUCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB U XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro otbopay, «®Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «npycrpuanbHbIi MEJIaHU3MY, «OKussie HCKOIIa€MBIE»,
«ITokpOBHUTENIBCTBEHHAsI OKpacka KHUBOTHBIX», «lIpenymnpexnaromas oOKpacka KUBOTHBIX»,
«®Dusnonoruueckue agantauuny, «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDY,
«Kpurepun Bunma», «Bugsl-gBoiiHuKH», «CTpykTypa BHIa B mnpupoae», «CrocoOsl
BunooOpasoBanus», «l'eorpaduueckoe BumooOpazoBanwe TPEX  BUAOB  JIAHABIIICH,
«OKoyNornyecKoe BUI000pa3oBaHue BHUAOB cuUHUL, «llomummounsr pactenuit», «KamycTtHo-
peneyHbIid THOPHUIY.

OGopynoBanue: repdapuy pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelsia MTUIl U 3BEeper C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesia NMTHIl M 3Bepei pa3HbIX BHJOB, repOapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi pabora «BbIsBIeHNE H3MEHUYUBOCTH Y 0COOEH OJTHOTO BHA».

Jladoparopnass paGora «lIpucnocobsieHuss OpraHu3MOB U HMX OTHOCUTEIbHAs
1EJIECO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUA0B [0 MOP(POIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3BoIOLUA U eé pe3yJIbTaThl

MeTtobl u3yueHus: MakposBoitolny. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHbie popMBI U PUIIOTE€HETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpapuueckue MeTonsl uszydeHus osBomouud. CpaBHeHue ¢uopsl U (ayHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuueckue obnactu 3emiau. BUIbl-3HIEMUKN U PETUKTHI.

OMOpPHOJIOTMYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOIMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOTMUYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYISpPHO-
reHeTHYecKne, OMOXMMUYECKMEe M  MaTeMaTH4eCKHe METOJbl  HM3YyYeHHs]  HBOJIOLUH.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUS (PHIIOT€HETUYECKUX JEPEBbEB.

XPpOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (MpaBWJjia)  3BOJIOUUHU. [lpunyun  cmenvl  QpyHKYui.
HeobOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOIIOIHH.

JleMoOHCTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromrep, 3. I'ekkens.

Tabnuubl U cxembl: «DPUIOreHETUYECKHH Psi/l JIOIAan», «APXEONTEPUKC, «3Bepo3yObie
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanoOpoTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenukTh», «HadampHble cTaguu SMOPHOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMYHBIE ¥  AQHAJIOTUYHBIE  OPTaHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa W IIMMIaH3e», «I JIaBHBIE
HaIpaBJICHUS 3BOIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.



OO6opynoBaHue: KOJJIEKIMH, IepOapuu, MYJSDKA HCKONAEMbIX OCTATKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBbIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble runore3bl NpPOMCXOXAEHUS >KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHbIE TPEICTABICHMUSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs )KU3HU U €€ ornpoBep:keHue oneitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxosxaeHue Ku3HU U acCTPOOUOIIOTHSL.

OcHOBHBIE 3Talbl HeopraHuyeckoi sBostonuy. [InanerapHas (reojgoruyeckas) 3BOTIOLMSL.
XuUMHUYECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BELIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OymboHa Jx. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) m rumoreza «vupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE IPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. lckormaeMble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcuTenbHass M aOCOJIOTHAsE  TE€OXPOHOJIOTHMSL.
['eoxpoHoIOrMYecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HavanbHble sTanbl oprannyeckoil spomtonuu. [losiBieHne U 3BOMIOLUS MEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHHE mepBbIX sKocucTeM. CoOBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor mepBblx Ha 3emse coodmectB. Ctpomartonutsl. IIpoxapuorsl u
JYKapHOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIIOLMU BbICIIUX pacTeHUH. OCHOBHBIE apoMOP(O3bl PACTECHH.
Beixon pactenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHHMHM M 3aBOCBAHWE HMHU CYIIN.
Cemennble pactenus. [IporcxoxeHne BETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tamlbl 3BONIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMSA MMO3BOHOYHBIX. [Iporcxoxkaenne aMmpuOuil U penTHIIiA.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emiie 10 3paM U NEPUOAAM: apXel, MPOTEPO30H, ANE0301, ME3030H,
KaiiHO30HM. OOmias xapakTepuCTHKa KJIMMara U Treojiornyeckux mporeccoB. [losBneHue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPAaHHSA — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
camo3apoxkseHust xu3Hm», «Cxema ombita C. Musiepa, I'. FOpu», «OTansl HeopraHHUecKoi



3BOIIOLMNY, «['eoxpoHosornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON IBOJIFOLIUNY,
«Cxema o0Opa3oBaHUsl DJYyKapuoT myTéM cuMOHorenesa», «CucreMa 3>KUBOM HPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHmity, «PuHMOMUTHY, «OIXHOKIETOUHBIC
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxu», «llanoporHukm», «l onoceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpPay,
«ApoMopo3bl  KHBOTHBIX», «lIpocreiimme», «Kumeunononoctasiey, «llmockue yepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecMmbikarommuecs», «lITuuen,
«Munekonuratroue», «Pa3Butue IKM3HM B apxeWckol aspey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HU B TAJCO30MCKOM 3pe», «Pa3BuUTHE XU3HU B
Me3030lCKOil 3pe», «Pa3BuThe XU3HUM B KailHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapuu pacTeHUN pa3IUYHBIX OTIEIOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEped, KOJUIEKIIMM OKAMEHEJIOCTEeH, MOJIE3HBIX
HCKOIIAaEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
W3YYEHUI0 a0MOTEHHOTO CHHTE3a OPraHMUECKUX COSAMHEHUN B IEPBUYHOMN aTMocdeper.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas pa6ora «M3ydeHne OCOOCHHOCTEN CTPOEHHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

IMpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOIeHe3

Pa3paensl u 3agaun anTponosoruu. Meroasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  uenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHMuUecKoe TOJIOKEHHE YeJIOBEeKa.
CBugerenbcTBa CXOACTBAa 4YEJIOBEKa C IKMBOTHBIMU: CpPaBHUTEIbHO-MOP(OIOrHYEeCcKHe,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKoOB. Pa3BuTHE roJI0BHOTO
MO3Ta U BTOPOW CUTHAJIHON CUCTEMBI.

Hpwxymme  cuibl  (pakTopbl) — aHTpoIloreHe3a:  OHMONOTMYECKHE,  COLMAJIbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaauK aHTpororeHesa. PanHue yenoBexkooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKN YeT0BEKOOOPa3HbIX 00€3bsiH U JH0eH. ABCTPaJIONUTEKH —
JBYHOTHE NpEeAKu HroAci. YenoBek yMmenblid, NepBble M3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reinenbOeprekuii —
001Inii MpeIoK HeaHAePTaIbLCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOro. YenoBeK HeaHIepTaThCKUMA
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenernka u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSALHUSAX YEIOBEKa.
Myranuonssiit iporiecc U noaumopdusm. [lonyasiuonHble BOJIHBI, Apeiid reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HETPOUIHAS (PKBaTOpHANIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
IyTH pPAacCeJIeHWs 4YeloBeKa M0 IulaHere. EauHCTBO 4enmoBedyeckux pac. Hayunas



HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOieHHOCT, uenoBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromien cpensl. Biausaue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeIIOBEKA.

MexaucuuruinHapaple  MeToAbl B (u3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOIMYJSALHUM.
buocounanpHple  HccleOBaHMA ~— OPUpPOJAbI  YelloBeka.  VccimepoBaHMe — KO3BOJIIOLUHU
OMOJIOrMYECKOI0 U COLMAIBHOIO B YEIIOBEKE.

JdemMoHcTpauMu

[Toptpetsi: Y. apBun, JI. Jluku, S. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMONIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «J[BIDKyIIME CHJIBI aHTPONOreHe3a», «IDBOJIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymenslii», «HenoBek nNpaMoxoaauminy, «JleHUCOBCKUI 4eI0BEK»
«Heanpepranbipl»y, «KpomanboHb», «lIpenku udenoBekay», «ITambl 3BOJIIOLUU UYEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBanue: MyJIsDKH OKaMEHEJIOCTeH, IPeIMETOB MaTepUalbHON KYJIbTYPhl IPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKuMU
CIOXKETaMM IPOUCXOXKICHUSI YelloBeKa, poTorpaduu HaxX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YeJIOBEKa, MOJIEb Yepera 4elloBEeKa M 4Yeperna IIMMIAaH3€, MOJENb KUCTH 4elOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YeIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOIICHHSIX OpPraHu3MoOB H
HAJ0PraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButHe dKojoruu B Tpymax A. ['ymOompara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosnoruu. CBsi3b
DKOJIOTHH C IPYTUMU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMONEHUS. DKCIIEPUMEHTHI B 3KOJOTHU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIN.

3HAUEHUE DKOJOTMYECKUX 3HAHUM IS 4YEIOBEKA. JKOJOTMYECKOE MHUPOBO33PEHUE KaK
OCHOBa CBs3€HM uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHHE 3KOJOTMYECKOW KYIbTYpbl U
HKOJIOTMYECKOM TPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunpl u cxembl: «Paznensl skogoruu», «Metoasl 3kojoruny», «CxemMa MOHUTOPHHTA
OKPYKAIOIIEH Cpeb».

JlabopaTopnasi paGora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyecknue (akToppl W 3aKOHOMEpHOCTH uX  JedctBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JielcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCT. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.



Aobuotndeckue (akTopbl. CBET Kak 3KoJorHueckuii ¢akrop. [leficTBUe pa3HBIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M JKUBOTHBIX IO
OTHOILLIECHHUIO K cBeTy. CUrHaibHas pojib cBeTa. @oTonepuoiusm.

Temnepatypa kak skojorudeckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIACPKAHUIO
BonHOro Oamanca. Kiaccudukanms pacteHuii 1o OTHOmEHHMIO K Boje. Ilpucmocobnenus
JKMBOTHBIX K U3MEHEHHIO BOJIHOT'O PEXHUMa.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA36MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns Opranu3MoB K JKU3HU B Pa3HBIX Cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHUI JKU3HH.

Kuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KyCTapHMKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TPaBBbI.
Kvznennole (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHHS M 00pa3a KU3HHU.

buotnyeckne  ¢dakrtopel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMsbl. [lapazutusm, koonepanus, MyTyajln3M, KOMMEHCAIU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJICHCTBHS  (TOIMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHYECKUX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKJIIOUEHUSI.

JleMoOHCTpaL Ul

Tabmuipl 1 cxeMbl: «JKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €IIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHbIE», «DPU3NOJIIOTMYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOUTaHUS OpPraHu3MOBY,
«buonoruyeckue putMbl», «KusHeHHsle HOpMbI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IDKOCUCTEMA XBOMHOrO Jiecay, «llemu nurtanus»,
«XumnnyectBo», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansm».

OOGopynoBanue: repbapuM pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIHSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repOapu M KOJUIEKLUH TEMJIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHMii, 4Yydena MNTHULl U 3Bepel, repOapuu pacTeHH, OTHOCSIIMXCS K Trurpopuram,
KcepouraMm, Me3oduTaM, KOMHATHBIE PpACTEHHs JaHHBIX TPYII, KOJUIEKIMH >KUBOTHBIX,
oOuTaIUX B pa3HbIX Cpeaax, repOapuy M KOJUIEKLIIMU PacTeHUI M KUBOTHBIX, 00JIaJar0LINX
YepTaMy TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PA3JMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUYHBIX OMOTHUYECKUX B3aUMOAECHCTBUSX.

JlaGopaTopHas pa6ora «BrIsgBieHHe TPUCTIOCOOICHUN OPTraHU3MOB K BIUSTHUIO CBETa».

JlaGopaTtopnass pabora «BblsiBiIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPHI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALHI



DKOJIOTHYECKHe XapaKTepUCTUKK momyisiiuu. [lomynsanusa kak Ouonoruueckas cucTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTHH BHIIOB B
(GbOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyIisiiuii. OCHOBHBIE TTOKA3aTEIIN TOIYJISIIIHH:
YHUCIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas U TOJOBas CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHSL.

DKoJyioruueckasl CTpykTypa nonyiasauud. OneHKa YHMCISHHOCTH mnomyisiuu. [[uHamuka
MOMYJSIUMUA U €€ peryisiuusa. buotndeckuid moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nomynsiiuu. KpuBble pocta uucieHHOCTH mnonyisuuu. Kpusble BbDKUBaHUS. Perymsnus
YUCIIEHHOCTU TMOMYJSALMHA: POJb (PAaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »sKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornueckor Humm Jhx.M. Xarunncona. Pa3mepsl skonorndyeckoil Humu. [loreHunansHas u
pean30BaHHas HUIIIU.

Bun kak cucrema momyssiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIEHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue MHBa3UU
qyKEPOJHBIX BUJIOB.

JleMoOHCTpaL Ul

IToprper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuabl nomynsiuuny», «CKOpPOCTh 3aceleHHs
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMamu», «Monenb skosorudeckor uumu JIx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacCTeHUN K PaCCENCHUIO».

Tema 9. Jkos0rus coodmecTB. IKOJOrH4eCKre CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnm). DyHKUMOHANBHBIE OJOKU
OpTraHMU3MOB B JKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue 0y0ku 3kocucTeM. [TouBBI U MBI B 3KOCHCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOTrH4eCKUe MUPaMU/JIbI
yucesl, OnomMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlleccuu. [lepBHuHbIE W BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOIIecTBO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI. ArposkocuctemMa. ArpoueHo3. Paznuums wmexay
AHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTpomnu3anus ropojackoi dayHel. buonornueckoe ©  XO3MHWCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.



3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHNA  OpPraHW3MOB B
sKocucTeMax. Ponv xackaonozo sghghexma u 6ud08-30uduxamopos (Kiouesvix 6uU008) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXKAY CMEXKHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYJISALMA M DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3/AEUCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNOE HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 9IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmsusi. MeToqoIorus MOHUTOPUHTAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toprper: A. JIx. Tencnu.

Tabmune! u cxeMbl: «CTpyKTypa OMOLIEH03a», « IKOCUCTEMA HIMPOKOJIIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B 9KkocucreMe», «llenmn mmraHWs (macTOWMIMHAA, JIETPUTHAS)Y,
«IKOJOTUYECKAs MUPAMUJIa YUCEID», «IKOJIOTHYECKass MMpaMuia OMoMacch», « IKOJIOTHIECKas
nupamuaa sHeprumy», «OOpasoBanue Ooiortay, «llepBuunas cykieccus», «BoccTaHoBieHue
Jjeca moclie Mmoxapa», «IKOCUCTeMa 03epa», «ArporeHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPTuu B arporenosey, «I[Ipumepsr ypOoskocucTem».

OOGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, yydyesja NTHI[ U 3Bepew,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo0o3KOCUCTEMBD.

JladopaTopnas padora «/3yueHnue pazHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HBIX 9KOCHCTEMAX.

IKekypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B nyOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH YT, 03€p0, O0JI0TO)».

IKeKkypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmerianerapHas o6onodyka 3eMiH, TJe CYIIECTBYET WM CYIIEeCTBOBaja
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pyaax 3. 3tocca. Yuenue B. . BepHanckoro o
6unocepe. Obnactu 6uocdeps u e€ cocras. Kupoe BemecTBo Orochepsl U €ro PyHKIIUU.

3aKOHOMEPHOCTHU CcyliecTBOBaHUsI Onocdepsl. OcoOeHHOCTH Onocdepsl Kak ri1o0anbHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OMOoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoOCTh siBeHuit B Ouocdepe.

3oHanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOHHBIE
jeca, CMEUIaHHbIe W IMIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITyCTBIHH, TPOIIMUECKHUE Jieca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MHpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS OJKHBBIX CHCTEM, OLEHKAa HMX pPECypCHOro IOTEHLHana u
6rochepHbIX QYHKITHIHA.

JleMoOHCTpaLun

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriaepoja B npupojae», «Kpyrosopot kucinopona B nmpupone», «KpyroBopot Bojibl B IpUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kmumatmueckne mosica 3emmm», «Tynmpaw, «Taiiray,
«Cwmemannbiii - necy, «lllupokonuctBeHHbli nec», «Crtemby», «CaBanHay, «[lycThIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuyl paCTEeHU pPa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.



Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoNoruYeckue KpU3UChl W WX MpUYMHBL BosneiicTBue uenoBeka Ha Oumocdepy.
3arpsisHeHUE BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue KimMara.

AHTpPONOreHHOE BO3JEHCTBME HA PACTUTENbHBI M KMBOTHbIM Mup. OxpaHa
PaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPUHIIMITBI OXPAHBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiembie nipupojubie Tepputopun (OOIIT). boranuyeckue caabl U 300J0THYECKUE
MapKH.

OcHOBHbBIC TPUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. PanmonansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emnn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCca
U €r0 BEpOSITHBIEC OCIEACTBHUS.

Pa3BuTHe METOZOB MOHUTOPUHIA PAa3BUTHS ONACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcvl. Hayuonanvhvie ungopmayuontsie
cucmemol, obecneyugarowue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooos Hopbovl ¢ OHUONOBPEINCOEHUAMU.
Pexoncmpykyusa mopckux u HazemMHwviX 9KOCUCTEM.

JleMoOHCTpaL Ul

Tabmupr u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHue ruapocheps»,
«3arpszHenne  mouBbl», «llapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOTHBIC
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaguu OXpaHSIEMbIX pPACTEHWH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'MHA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
IpOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpaMMbl MO OUOJIOTUH BbIIEIICHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kIaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOONPEIEICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaAIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYUIUMHU  CUCTEME
OuoJoru4yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMH U JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IIpoleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHs BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOMNOPSJIKY, YEIOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIn4HOCTHBIE pe3ylbTaThl OCBOCHHS Y4eOHOTo mpeamera «buonorusy IOIKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITAa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3alUUd OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YBa)KEHUE 3aKOHAa U
IIPABOIOPSAJIKA;

TOTOBHOCTb K COBMECTHOIN TBOPUYECKOH JIE€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33124, BBHIMOJIHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IO3MIMIO [0 OTHOUICHHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOEKICHUSMU, KYIbTYPHBIMU LIEHHOCTSIMH U COLMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIHBHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM IEATENBHOCTH;



2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLLIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JocTXKeHusIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJIOTUY, TOHUMAaHKS 3HAUeHUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOTO HApOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE OTHOILICHHUE K MHUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MNOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (opMHpPOBaHMSA  KYJLTYPbl 3I0pPOBbSI W
3MOIMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHWE U peann3alys 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (uU3WYECKas aKTHUBHOCTh), OEpekKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUECKOMY 3JI0POBEBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJCHUS aTKOTOJIs,
HAapKOTUKOB, KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPYa0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BBHIMONHATH — TaKyHO
JIeATETbHOCTb;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccnu u peaTn30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO M CaMOOOpPa30BaHHIO HA MPOTHKEHUU BCEH
KU3HU;



7) IKOJIOrM4ecKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOILIEHHE K MPUPOe KaK UCTOUYHUKY KH3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYJIbTYphbl: IPUOOpETEHHE OIbITa IJIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPYKAIOIEN CPE.Ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pEIIeHUH MpoOsieM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAONOJIb30BaHUEM (COOIIOEHHE
IIPaBWJI IIOBEIEHUS B INIPUPOAE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJArONPUSATHBIE SKOJIOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HUX;

HaJIUYUE PA3BUTOIO HKOJOTHYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYJIbTYphl, OIbITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLUAIBHOM IPAKTUKE, TOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU IKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW IPAKTUKM, OCHOBAaHHOIO Ha JAMalore KyJjabTyp,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE S3bIKOBOIM M UNTATEJICKON KYJIBTYpPbI KaKk CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu@uku OHONOrMM Kak HaykKd, OCcO3HaHMA €€ poiu B (HOPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOIO NPEACTaBICHUs 00 OKpYKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsI IPUPOIHOTO paBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOIMH JUIsl COBPEMEHHOW LMBMIIM3AIMU: O0OeCreYeHus
HOBOT'O YPOBHS pa3BUTHsI MEAMILIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 I100aJIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PAllUOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpPbI, €CTECTBEHHO-HAay4YHOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIMOHAIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil Ipu N3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHUS MU aHaIW3a M OObBACHEHHs SBJICHUH
OKpYXKAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHMH, yMEHHE JellaTb 00OCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE IIEHHOCTH HAayYHOH NeATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCIIEOBATENBCKYIO ACSITEILHOCTh HHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBETCTBUH C KU3HCHHBIMHU
OTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmpeaMeTHbIE) O0IeHayYHbIE TIOHSTHS, OTPAXKAIOITUE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienpruKy METOJIOB IMO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHMUE, HAOIIOJIEHNE, M3MEpPEHUE, JKCIICPUMEHT W JIPYTHE); YHHBEpPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (PyHKIHOHAIBHON TPAMOTHOCTH M COLMATbHOW KOMIIETEHIIMH OOYy4YarolIUXCs;
CIIOCOOHOCTH o0yJaronmxcs HCII0IL30BaTh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

B pesynbrare wu3yuyeHuss OHOJIOTMUM HaA YpPOBHE CpeIHEro ooOmero oOpa3oBaHUA Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC Y4YCeOHBIC JICUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPETHEro o01ero odpazoBaHUs
JIOJKHBI OTPAXKATh:

OBRi1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMH 1€HCTBUSIMMU :

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHHMHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, o0000IIeHus1), PacKpbIBaTh CMBICT OHOJOTHYECKHX
MOHSTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHIATUSIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTMYECKHUE TOHSTHUS JUIsi OOBbsACHEeHUs (AKTOB M SBICHUN >KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS,

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIIeHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIONINXCS MaTePUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;



pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATENBCKON U MPOEKTHOW JEATEILHOCTH, HaBBIKAMHU
paspenieHus npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY IIOMCKY METOZOB
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCITIOJIb30BaTh PA3UYHBIE BUJBI ACATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TPU
CO3JIaHUH YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHUEH, KIIIOYEBBIMU
MOHATUSMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENbHOU IEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh [PUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3ajady, BBbIJBUIaTh
TUMOTe3y €€ peleHus, HAaXOAWUTh AapryMEHTHI Ui JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN IOMCK IMEPEHOCAa CPEACTB W CIIOCOOOB JEHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMeTh NEepEeHOCUTb 3HAHMWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIJIBUT'aTh HOBBIE WJEM, NpPEUlaraTb OpPUTMHAJIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Ja4u, IOMyCKaroIue aJbTepHATUBHbIE PELLICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATHCSA B PA3IMYHBIX MCTOYHMKAX HH@OpMauM (TeKcTe ydeOHOro mocoows,
HAY4YHO-TIOMYJISIPHON JMTEpaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPEJICTAaBJICHUS, KPUTUIECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEPOTHBOPEYHBOCTH;

(dbopMyHpoBaTh 3ampoChl M TMPHUMEHSATh PazIMYHBIE METOJABI TNPH TOWCKE W O0TOOpe
6uonornyeckoit MHGopMaIK, He0OX0IUMOM /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTHBHOTO HCIIOJIB30BAHMUS PA3ITUIHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HbBIM S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYEecKOU
uHpOpManre: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTUYeCKHe 3HAKW W CHUMBOJIBI,
dbopmyrel, a0OpeBUATypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJAJeTh HABBIKAMU PpACIO3HABaHUS M 3alIMThl WHpOpMalUuu, HHGOPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMOlH TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh



CY)XKJICHHUSI OTHOCHUTENIbHO BBINOJHEHUsI NpeaIaraéMond 3aJayd, Y4YHUTbIBaTb HHTEPEChl U
COIIACOBAHHOCTH MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHHs, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUl, YMEThb CMIr4aTh KOH(QIUKTHI U
BECTHU [IEPETOBOPBHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JPYruX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHUMATh M UCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOJEUCTBYS IPU pELIEHUH YyueOHO! 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUSA 1O €€ NOCTHUKEHMIO: COCTAaBJIATh IUIAH JEHUCTBUM, PACOPENCISATh POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON padOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXJAOT0 YYaCTHHKA KOMaHIbl B OOLIUH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpejlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HAECU C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS [UId BBIABICHHMS NpoOJIeM M UX pEUIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[EI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaX MO OTHOIICHUIO K >KUBOM MPUPOJE, CBOEMY 3/I0POBBIO M 3I0POBBIO
OKpPYXKaKOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3a7a4dl B OOpa30BATEIHHOW NESITEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pPeleHHs NpoOiIeMbl ¢ Y4ETOM MMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOI APYAULIUY B Pa3HBIX 00JIaCTsIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI JPYTUX MPU aHAIIU3€E PE3YIbTATOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IMO3ULMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yrIIyONEHHOM YPOBHE OPUEHTHPOBAHBI Ha oOecrieueHue MpoPHiIbHOTO 00ydeH s 00yJaromuXxcs
Oouonornu. OHM BKIIOYAIOT: creUu(pUYEcKHue sl OMONIOTMM HAy4YHblE 3HAHHS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
NESTEeIbHOCTH MO IOJYYEHUIO HOBBIX 3HAHUM M HMX MPUMEHEHHMIO B Pa3IMYHbIX Y4YEeOHBIX, a
TaK)K€ B pEaJIbHBIX )KU3HEHHBIX CUTyalusx. [IpeamerHble pe3yabTaThl IPEICTaBIEHbI 110 T0JlaM
U3YYEHHUS.

[IpenmerHble pe3ynabTaTbl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTUHbBl MHpA, B IIO3HAHUU 3aKOHOB IPHUPOABI U
peleHny IpobJIeM palMoHaILHOIO IPUPOAOIOIb30BAHUS, O BKJIa1€ POCCUICKUX U 3apyO0eKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOIl OMOJIOTMYECKHX 3HAHWI, KOTOopas BKJIOYAeT: OCHOBOIIOJIArarolline
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, rOMeocTas,
CaMOpEryJsilMs, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTb, N3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
O6uonornyeckne Teopun (knetouyHas Tteopus T. IIBamna, M. Ilnelinena, P. Bupxosa,
XpoOMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o meHtpax
MHOT000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOTO MOKOJIEHMS], PACIIEIIIEHHUs], YUCTOTHI FaMeT, HE3aBUCUMOro HacyenoBanus I'. Mennens,
TOMOJIOTHYECKUX PSJIOB B HacileACTBeHHOM wu3aMeHuumBoctu H. M. BaswiioBa), mpuHUIHIBI
(KOMIIJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
UCCIIEIOBAaHMSIX JKUBBIX OOBEKTOB (OMMCaHUE, U3MEpeHNe, HaOII0AeHHE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHIA,
’KUBOTHBIX U UE€JIOBEKa, CTPOCHHUSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHUH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa0O0IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeToreHesa, IMOpUoreHe3a, MoCTIMOPHOHATBHOIO Pa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOODA;



YMEHHME YCTAHABIMBATh B3aUMOCBSI3M MEXAY OpPTaHOMJAaMU KJIETKH M UX (QYHKUIUSIMHU,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW W X (QYHKIUIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OPraHOB M HX
GyHKIUSAME, MEXAY JTanaMd oOMeHa BeIIeCTB, dTalaMH KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
IUKIOB OPraHu3MOB, OJTalaMd SMOPUOHAIBHOTO Ppa3BUTHs, TEHOTUIIOM U (PEHOTHIIOM,
¢deHoTunom u (hakropamMu cpeapl OOUTAHUS;

YMEHUE BBISBIISATH OTIUYUTENbHBIC NMPU3HAKH JKMBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLINE apTyMEHThI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIBIATH NPUYUHHO-CIECICTBEHHBIC CBS3U
MEXJy HCCIEyeMbIMI OHOJOTHYECKUMH TpOIleCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATTM3UPOBAThH MMOJYYCHHBIE PE3YJIbTAThI U JeNIaTh BHIBOIBL;

yYMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIuHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTABISATH
MOJTy4YEHHBIEC PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBAaHUN B o0nacTu
Ouosornu W MeIWIUHBI (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
WU3MEHEHHE TeHOMa U CO3[aHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyayIleil mpodecCHOHaIbHOM NesTENbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHCTBA, MHUILIEBON
NPOMBIIIICHHOCTH, YITyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH TMpodeccud U TPOJODKEHHWE OHOJOTMYECKOro O00pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOoPeCcCHOHATBHOTO U BhICIIEr0 00pa30BaHusl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH SKOJOTHYECKUX MpOOJeM 4YeloBeYecTBa, a TAKXkKe B PEIIEHHUU BOIPOCOB
palMOHATIFHOTO TPUPOIONIONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YEJIOBEKY, O BKJIaJIE POCCHUHCKUX U 3apyO€KHBIX Y4YEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHY;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKUX 3HaHUM, KOTOpas BKIIIOYAET ONpPEJesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOMOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Owuocdepa), Oumonormdyeckue Teopun (dBomtonronHas Teopuss Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — O MyTsX M HalpaBJIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxojacta K. M. bapa), npasuna (Muaumyma 1O. Jlubuxa,
AKOJIOTHYECKON MUPaMUIBl YHEPTUHN ), TUITOTE3bI (TUmoTe3a «mupa PHK» V. I'mnGepTa);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIONb3yeMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJI0IeHNe, YKCIIEPUMEHT), CIIOCOOaMM BBISBICHHUS M OLIEHKU AHTPOIOICHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE IPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUECKOTO BUI000pa30BaHMsl, BIUSHUS ABMKYLIMX CUJI 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCIOCOOTICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aHMOCBS3M MEXAY IPOLECCaMU 3BOJIIOLUY, ABHKYLIMMHU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTaMH Pa3JIMYHbIX HKOCHUCTEM U MPUCIOCOOJIEHUSIMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATH OTIUYNTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, IMPHCIIOCOOICHHOCTh BUI0B
K cpele oOuTaHMs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTUYECKUX TIpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUsS, €IUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHUE pemaTh OWOJIOTHYECKHE 33Ja4H, BBIBISATh MPUYUHHO-CIECICTBEHHBIC CBS3U
MEXy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HUX SKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopmMynupys 1eNb UCCIeI0BaHUs, aHAIM3UPOBATh OJIYUECHHBIE PE3Y/IbTaThl U JIeJIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIIEIOBATEIHCKON pabdoTe MO OMOJIOTUM, DKOJIOTHH W
MeIWIMHe, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJUYHO TPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YIEHUUYECKUX KOH(EpEeHIUIX;

yYMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUM O IMPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAIlEHUs TI100aIbHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
o0Omacti  OWOJOTMM, OSKOJOTMH, TPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35AMCTBA, MUILIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsITh
MO3HABATENIbHBII MHTEpEC, HaNpaBJIEHHBII Ha OCO3HAHHBIK BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOIOTMYEeCKOro o00pa3oBaHUS B OPraHU3ALUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BhICIIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC
N KosauuecTBo yacoB DJIeKTPOHHbBIE
11/_11 HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Beero Kontpoabubie | Ilpaktnueckme | (uupposbie)
padoThI paboThI o0pa3oBaTe/IbHBIE
pecypchbl
1 buonorus xak Hayka
2 JKuBble cucTeMBbl U UX U3y4YCHUE 2
3 buonorus knetku 0.5
4 XUMHYecKas OpraHu3aIusl KICTKH 10 1
5 Crtpoenue u QyHKIMU KIETKU 2
6 OOMeH BelecTB U MPEBpAIICHUE SHEPTHU B KIIETKE 1
7 Hacnencreennas undopmarus u peanusaius e€ B 9 05
KIIETKE
JKU3HEHHBIN UK KIETKH 6 1
CrpoeHune U GyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHMe U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — Hayka 0 HacJIeICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEAICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi opraHU3MOB 4 1
16 buoTtexHonorus U CHHTETHYECKAsE OMOJIOTHS 4
17 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KosmyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iejioB U TeM (uudposbie)
Ne i/ Konrpoasbnsie | IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchl
1 3apoxkieHUe U Pa3BUTHE 3BOIOIIMOHHBIX 4
IpeJCTaBICHUN B OUOJIOTHH
Mukpo3Boitonus 1 €€ pe3yabTaTbl 14 2
Maxkpo3BoIOLHS U €€ PE3YIbTAThI 6
[IpoucxoxaeHue u pa3sBUTHE KHU3HU Ha
4 P 8 P 15 15
3emiie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHIX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpraHu3msl 4 cpesia 0OuTaHUs 1.5
DKOJIOTHS BUJOB U MOMYJISIIUI 0.5
DKOoJ0THUs COOOIIECTB. DKOIOTHUECKHE
9 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctema
11 UYenoBek U OKpyrKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoasbnsie | IIpakruyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 buronorus xak KOMIIJIEKCHAs HAyKa U KaK 1
4acTh COBPEMEHHOI0 00I1IeCTBa
JKuBbI€ cUCTEMBI M UX CBOMCTBA 1
YpoBHEBas OpraHnu3anus KUBbIX CHCTEM 1
4 VicTopus OTKpPBITHS U U3YYEHUS KIETKU. 1
Knerounas teopust
Meroasl MOJIEKYIIIPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
5 «V3ydyeHue MeTo/10B KJIETOYHOH OMOJIOTHH 1 05
(xpomarorpadus, 5ekTpodopes, '
g depeHnaIbHOe HEHTPUPYTHpOBaHHE,
[I1IP)»
6 XHUMHYECKUI COCTaB KIETKU 1
7 MuHepanbHbIe BEIIECTBA KJIETKH, UX 1
Ouosiornyeckas poJib
Opranudeckue BeIecTBa KJIETKH — OEIKU.
8 JlabopaTtopHas padota «O0Hapyx)eHne 1 05
0€JIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaKuuii»
9 CgoiicTBa, knaccudukamys 1 GyHKIIUNA 1




0EJIKOB

OpraHI/I‘leCKI/Ie B€IICCTBA KICTKHU —

10
YTJIIEBOJBI
1 Opranuyeckue BEeIECTBA KIETKU —
JIUIIU 1B
Hykneunossie kucnorsl. [IHK u PHK.
12 JlaboparopHas pabora «MccnenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)
13 Crpoenne u pynkiun ATD. [Ipyrue
nykieosunrpudocdarsr (HTD)
14 CexBenupoBanue JIHK. Meroabl
T€HOMUKH, TPAHCKPUIITOMUKH, TIPOTEOMUKHU
15 Metoab! cTpyKTypHOI OHOJIOTUU
16 Tuns! knetok. [Ipokapuornueckas kieTka
CrtpoeHue 3yKapuOTHIECKON KIIETKH.
17 [IpakTuueckas padbora «3y4yeHue cBONCTB 0.5
KJIETOYHOM MEMOpPaHbI»
18 [ToBepXHOCTHBIN anmapar KIeTKA
OnHomMeMOpaHHBIE OPraHOU B! KIETKH.
19 [IpakTuyeckas padora «M3yueHue 05
JBUKEHMSI LINTOIIA3MbI B PACTUTEIIBHBIX
KJIETKaX»
[TosryaBTOHOMHBIE OpraHOUBI KIETKU:
20 MUTOXOHAPHUH, TuTacTH bl JlabopaTtopHas 05

pabota «VccnenoBaHue mia3Moin3a u
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)




21

HememOpaHHble opraHon/Ibl KJIETKU

22

Crtpoenue u GyHKIMHU Aapa

23

CpaBHHTEIbHAS XapAKTEPUCTHKA KIICTOK
sykapuot. JlaboparopHas pabota
«M3yueHne CTPOCHUS KIETOK Pa3IMIHbIX
OpraHU3MOBY»

0.5

24

AcCCUMWISITIHS U TUCCUMIJISINS — JBE
CTOpOHBI MeTabou3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas padora
«M3y4eHue KaTaIuTHIECKONH aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHJIa3bl WK
KaTaJia3bl)»

25

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabosn3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
pacuIeIUIeHHs IIEPOKCHUIA BOAOPOAa B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX)

0.5

26

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

27

ABTOTpOQHBIN TUII OOMEHA BELLECTB

28

dorocuntes

29

XemocunTes. Jlabopatopnas pabora
«CpaBHeHue nporeccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe OpraHu3Msbl. Buibl OposkeHust.
JIaGoparophas pabota «CpaBHeHUE
MIPOLIECCOB OPOKEHUS M TBIXAHUS

31

AdpoOHBIE OpraHnu3Mbl. JTalbl
SHEPreTHYECKOr0 0OMeHa




DHeprust MEMOPaHHOTO IPaJUCHTA

32 npotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakiiuyn MaTpu4HOTO CHHTE3a
34 Tpanckpunius — MatpudHbiid cuate3 PHK
35 Tpaucsiiust u €€ 3Tarnbl
36 KoaupoBanue amunokucnor. Ponb
pubocom B OMocuHTE3E Oenka
37 Opranu3zaiys reHoMa y IpokapuoT u
3yKapuoT
38 MounekysipHbIe MEXaHU3MBbI SKCIIPECCHH
T€HOB Y SYKapHOT
Bupycbl — BHEKJIETOUHBIC ()OPMBI KU3HH U
39 oOnuraTHele napasuTsl. [IpakTnueckas 0.5
pabota «CoziaHue MOJeNH BUPYyCa»
40 BupycHbie 3a001eBaHMsI YEIOBEKA,
YKUBOTHBIX, PACTCHUI
41 Hanorexnonmoruu B 6M0IOrUM ¥ MEAUIIMHE
42 JKU3HEHHEBIN UK KIETKU
43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JlabopaTopHas padora
44 «M3yueHne XxpoMOCOM Ha FTOTOBBIX 0.5
MHUKpOTIperiapaTax
45 Jlenenue KIETKH — MUTO3
Tunel knetok. KapruokuHes 1 IUTOKUHES.
46 JIaGoparopnas pabota «Habmonenue 0.5

MHTO34a B KJICTKaX KOHYMKA KOPCIIKA JTyKa




(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsmus >kKM3HEHHOTO ITUKIIA KIIETOK 1

48 Opranusm Kak eMHOE 1IEJI0€ 1

49 Txanu pacrenuii. JlJaboparopuas pabota 1 05
«M3yueHne TKaHEeN pacTEHUI» '
TkaHu KUBOTHBIX U YEITOBEKA.

50 JlaboparopHas pabdota «/3yuenue TkaHei 1 0.5
KUBOTHBIX)»
Opransbl. Cucremsl opraHoB. JlaboparopHas

51 pabota «/3y4yeHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ornopa tena opraHu3MOB 1

53 JIBI>KEHE OPTaHU3MOB 1

54 IIntanue opraHu3MoB 1

55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX. 1
[TumeBapuTenpHas cucTeMa YeIoBeKa

56 JlpIxaHue opraHu3MOB 1

57 JIpIxaH¥e MO3BOHOYHBIX )KHBOTHBIX U 1
9eoBeKa

58 TpaHcnopT BEIIECTB y OPraHu3MOB 1

59 KpoBeHocHas crucreMa mo3BOHOYHBIX 1
KUBOTHBIX U YEIIOBEKA

60 Brinenenue y opranu3zmMoB 1

61 3amura y OpraHu3MoB 1

62 NMMmyHHas cucTeMa 4enoBeKa 1

63 PazapaxkumocTs u perynsmus y 1




OpraHu3MoOB

['ymopanbHas perymsiius 1 SHIOKpUHHAs

64
CHCTEeMa KUBOTHBIX U YEJIOBEKa

65 @®opMbI pa3MHOKEHHUSI OPTaHU3MOB

66 [TosoBOE pazMHOKEHNE

67 Meiio3
I'ameTorenes. OOpa3oBaHue U pa3BUTHE

68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«M3yyeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKPOIIPETapaTax»

69 WupuBuayanbHOE pa3BUTHE OPraHU3MOB —

OHTOTEHE3

70 3akJajKa OpraHoB U TKaHEH u3
3apOJIBIIIEBHIX JIUCTKOB
Poct u pazBuTHE KUBOTHBIX.

71 JlabopaTtopHas pabota «BrisiBieHue 05
MIPU3HAKOB CXOJICTBA 3apOIBIIICH '
MO3BOHOYHBIX KHBOTHBIX)

PasMHOkeHME U pa3BUTHE PACTEHMIA.

72 JlaboparopHast pabota «CTpoeHHEe OPraHOB 0.5
Pa3MHOXKEHHUS BBICIINX PACTCHUI

73 Hcropust cTaHOBIICHHS M Pa3BUTHUS
TeHETHUKH KaK HayKH
OCHOBHBIE TIOHSTHSI K CHMBOJIBI TEHETHUKH.

74 JIaGoparopHas pabota «/lpo3oduna kak 0.5
O00BEKT FeHETUUYECKUX UCCIICIOBAHUIN

75 3aKOHOMEPHOCTH HACJIEI0BaHUs 0.5




MpU3HAKOB. MOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas padbora
"H3yueHue pe3yabTaToB MOHOTHOPUTHOTO
CKpeuIMBaHus y Apo30duibr"

HI/ITOJIOFI/I‘-IeCKI/IC OCHOBBI MOHOFI/I6pI/I£[HOFO

76 1
CKpEIIMBaHUS
77 AHanu3upyrolee ckpeniupanue. Hermonnoe 1
JOMUHUPOBaHUE
JlurubpuHoe CKperBaHue.
78 [IpakTuueckas pabora «3ydyeHue 1 05
PE3yNbTaTOB TUTHOPUAHOTO CKPEIIMBaHUS '
y Ip0o30(UIBD)
79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEUIMBaHUs
80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHSI HACTEACTBEHHOCTH 1
82 ['eneruka nmona 1
83 I'eHoTHI Kak LIEJIOCTHAS CUCTEMA 1
84 I'eneTn4ecknii KOHTPOJIb PaA3BUTHS 1
pacTeHUH, ’KUBOTHBIX U YEJIOBEKA
85 N3MeHuYnBOCTH NpU3HAKOB. Buibl 1
U3MEHYUBOCTH
86 MonudukarnronHas ”3MEHYUBOCTh 1
BapranunoHHBIN psia ¥ BapUallMOHHAS
87 kpuBas. JlaboparopHas pabota 1 05

«HMccnenoBanue 3akOHOMEPHOCTEN
MOIU(PHUKAITMOHHON U3MEHUUBOCTH.




ITocTpoeHne BapuallMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

88

I'enoTnnnueckass H3MEHUYNBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

89

MyTtanunoHHast U3MEHUYHUBOCTb.
[IpakTrueckas padota «MyTanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOTIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAalUOHHOI'O ITpoLecca.
OINHUIeHeTHKA U SIIMIeHOMHKA

91

I'eneruka yenoseka. [IpakTuueckas padbora
«CocraBieHe U aHaIU3 POJAOCIOBHOIN

0.5

92

MeToabl MEIUITUHCKON TEHETUKU

93

3HadueHue MeIUIIUHCKOI T€HETUKHU B
MPEeIOTBPALIEHUH U JICYEHUN TeHETUYECKUX
3a00/1€eBaHMIl YeI0BEKA

94

OCHOBHBIE NOHATHUS CEJIEKIHH.
JIaGoparopHas paboTa «/3yyeHue copToB
KYJIBTYPHBIX PaCT€HHUH U MOPOA JOMAIIHUX
KHBOTHBIX)»

0.5

95

MeTob! ceneKIIMOHHOM paboThl.
JIaGoparopHas paboTa «/3ydeHne MeTo/10B
CEJIEKIIUU PACTECHUIN»

0.5

96

JIOCTHKEHUSI CEJIEKIIUU PACTEHUN U
KHUBOTHBIX. [IpakTHyeckas pabora
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3y4e€HUE U UCTIOIb30BAHNE
TEHETUYECKUX PECYPCOB




buotexHoorus kak Hayka u 0Tpacib

98 npousBojicTBa. [IpakTuueckas pabora 1 0.5
«M3ydyenne 00beKTOB OMOTEXHOIOTUI

99 OCHOBHBIC HAIIPABIICHUS] CHHTCTUYECKON 1
OnoIorNH

100 XpOMOCOMHAsI U TeHHAsI HH)KEHEPUS 1

101 Menuiunckue OMOTEXHOIOTUN 1

102 PesepsHnbiit ypok. [IoBropenue, ) 1
000011eHNe, CHCTEMATH3AIMS SHAHUH

OBILIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne T Hara uudposeie
eéMa ypoka Konrpoasbnsie | Ilpakruyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 OBommonnonHas teopus Y. Jlapsuna 1
5 JBroKyIre CHIIbI 3BOJIOLMHA BUIOB 1O Y. 1
HapBuny
3 bopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBII 1
¥ HCKYCCTBEHHBII 0TOOD
4 dopMupoBaHUE CUHTETUYECKON Teopuun 1
ABOJIIOLIUN
5 OTaIbl 3BOIIOIMOHHOTO Mpoliecca: 1
MUKPO3BOIIOLHUSA U MAKPOIBOIIOLUS
6 [Tomynsiiust — 37eMeHTapHas eIMHUIA 1
HBOJIIOLIUN
3aKOH reHeTUYECKOTo paBHOBecHs Jx.
7 Xapnau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIeHIE U3MEHUUBOCTH Y '
0co0ell 0THOrO BHIa
8 DneMeHTapHbIe (aKTOPBI IBOTIOIIUN 1
9 O ekt ocnoparens. dpdexrt 1
OYTBUTOYHOTO TOPIIBIIIKA
10 Murpauuu. M30101u nonyJIsauin: 1
reorpaduueckas, Ouonoruaeckas
11 EcTtecTBeHHBIN 0TOOP — HAIPABIISIONTUN 1




(dhakTop IBONIOIIMH

12

[TooBoit oT6OP

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOIIOIHH.
JlaGopaTtopHnast pabora «M3yueHue
apoMop(030B ¥ UAKOATANITAIINN Y
pacTeHH U )KUBOTHBIX)

0.5

14

[Tpumeps! pucocoOIeHUI Y OPraHU3MOB:

Mopdooruueckue, (GU3n0IOrHIecKue,
OMOXUMHUYECKHUE, TOBEICHYCCKHUE.
JlaGopaTtopHas padora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCUTEIIbHAS
1[EJIECO00PA3HOCTh

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlaGopatopHas pabota «CpaBHEHUE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

CrpykTrypa Buza

17

Bunoob6pa3oBanue kak pe3yabrar
MHUKPOIBOITIOITUT

18

CBs13b MHKPO3BOJIIOOWH U SITUACMHUOJIOTUA

19

MaKpOBBOJ'IK)I_II/ISL ITaneonTomOrNYECKHUE
MCTObI U3YUCHUS 3BOJTIOITUN

20

BHOFCOFpa(bI/I‘{CCKI/IC MCETObI U3YUCHUSA
9BOJJIIOIIMH

21

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MopdosrornuecKkre MeTo bl H3yIeHHs
9BOJIFOIIUH




MoneKyIapHO-TEHETUYECKHUE,

22 OMOXMMHMUYECKHE U MaTeMaTHYECKUE
METOJIbI U3YUCHHSI SBOTIOIIUN

23 OO0111e 3aKOHOMEPHOCTH YBOJTIOIHH

24 AnanTuBHas paguanus. HepaBHomepHOCTH
TEMITIOB 3BOJIOLUU

o5 Hay4Hble runoTe3sl IPOUCX 0K ICHUS
’)KU3HU Ha 3emiie

26 JloHay4dHBIC PEACTABICHUS O 3aPOXKICHUN
KU3HU

97 OcHOBHBIE TaIlbl HEOPTaHUYECKOU
IBOJTIOLIAN

28 ['unoTessl 3apoKI€HUS KU3HU
HcTopust 3eMiIi 1 METOJIBI €€ U3YICHHUS.

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

30 HauanbHbie 3Tams opraHn4eckoin
HBOIIOLIUU

31 DBOJIOIHUS DYKApHUOT
OCHOBHBIE 3TaIlbl BOJTIOIUU

39 pacturenbHoro Mupa. [Ipaktudeckas 05
pabora «3ydenue ocobeHHOCTEH '
CTPOCHHS PACTECHHUI Pa3HBIX OTICIOB)

33 OCHOBHBIE TaIlbI BOJIIOIUHN )KUBOTHOTO
MUpa

34 DBoJIIOLMS )KUBOTHBIX. [IpakTHueckas 05




pabota «3y4ueHne ocoOeHHOCTEH
CTPOCHUS IMO3BOHOYHBIX JXKUBOTHBIX)

PazButue xu3HU Ha 3eMJIe 110 3paM U

35 1
nepuojam

36 MaccoBble BBIMUPAaHUSI — 3KOJIOTHYECKHE 1
KPHU3HUCHI IPOLLIOTO

37 CoBpeMeHHbIN IKOJIOTUYECKUI KPU3UC, ETO 1
0COOCHHOCTHU

38 CoBpeMeHHas CUCTeMa OPraHHYECKOTO 1
IPOIILIOTO

39 OCHOBHBIE CHCTEMaTUYECKHE IPYIIIIbI 1
OpPTraHU3MOB

40 AHTpPOIIOJIOTHS — HayKa O 4YEJIOBEKE 1

41 PazButne npeacrasnenuit o 1
IPOMCXOXKACHUH YeJIOBEKa
Mecro 4enoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas

42 pabora «M3yuenune ocobeHHOCTEN 1 0.5
CTPOEHUS CKeJIeTa YeJIOBEeKa, CBA3aHHBIX C
IPSAMOXO0KJICHUEM

43 JIBuoKy1iye cuibl aHTPOIIOreHe3a 1

44 CooTHoleHre OUOJIOTUYECKUX U 1
COLMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E

45 OcHOBHBIE CTaIUN aHTPOIOI€HE3A 1

46 [TaneoreneTnka U majaeoreHOMHKA 1

47 DBOJIIOIHUST COBPEMEHHOTO YeJIOBEKA 1

48 Yenoseueckue pachl. [Ipakrnueckas 1 0.5




pabota «3yueHue 3K0I0rn4ecKux
ajanTanuii YeJI0BeKa»

MexaucCIuIInHAPHBIE METOTbI

49
AHTPONOJIOTUU

50 3apoxICHUE W PA3BUTHE IKOJIOTHU
Mertoas! 3xonoruu. JJaboparopHas pabora

o1 «3y4eHne METOI0B HKOJIOTUYECKUX 0.5
HCCJICIOBAHUI

59 3Ha4YeHNE SKOJOTMUESCKUX 3HAHUH 151
YenoBeKa

53 Dxonorudeckue GpakTopsl
Abuotnueckue daktopbl. CBET Kak

54 sKoJsioruueckuit gpaxrop. JlaboparopHas 05
pabota «BbIsBIEeHHE TPUCTIOCOOIECHHH '
OpPIraHU3MOB K BIIUSTHHIO CBETa»
AbuoTtnueckue Qaxropsl. Temneparypa
KaK 9KOJIOTHYECKUH (aKTop.

55 JlaGopartopHas pabota «BrIsBieHHe 0.5
npUcroco0IeHUH OPraHU3MOB K BIUSHHIO
TEMIIepaTypbi»
AbuoTtnueckue paxkropsl. BiaaxkHoCTh Kak

56 sKoJsioruueckuit gpaxrop. JlaboparopHas 05
pabota «AHATOMHYECKHE OCOOEHHOCTH '
pacTeHH U3 Pa3HBIX MECT OOUTAHUS

57 Cpenbl 00MTaHUS OPraHU3MOB

58 buonornueckue puTMbI

59 JKuznennbie ¢opMbl OpraHU3MOB




60

BuoTtnueckue akropsrl

3HaueHre OMOTHUECKUX B3aMMOJIEHCTBUI

61 JUTSL CYIIIECTBOBAHHSI OPIaHU3MOB B Cpelie
obutaHus

62 DKOJIOTUYECKHE XaPaKTEPUCTUKU
TOTTYJISIITHH
OCHOBHbBIE TIOKA3aTEe/IH MOMYJIAIUH:

63 YHCJICHHOCTD, INIOTHOCTh, BO3pAcTHAS
M0JIOBasi CTPYKTYpa
OCHOBHbBIE TIOKA3aTEe/IH MOMYJIAIUH:

64 POXKIaEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHH

65 DKoornyeckasi CTpyKTypa MOIyJISIIuN

66 JluHaMuKa TONYJISIIAY U €€ peryJisiius

67 KpuBble pocTa YUCIIEHHOCTH MOMYJISIINH.
KpuBbie BBKHBaHUS
DKOJIOTHYECKAsT HUIIIA BAA.

68 JlaboparopHas padota «IIpucrnocoOieHus 0.5
CEMSIH PaCTEHHI K PaCcCEICHUIO

69 Bun xak cuctema momyssuid

70 3aKOHOMEPHOCTH TIOBEJICHHUS U MUTPAITUIA
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OUOIIEHO3

72 DKocucTeMa KaK OTKPBITas CHCTEMaA

73 KpyroBoport BeliecTs 1 MOTOK SHEPTUU B
IKOCHCTEME

74 OCHOBHbIE TTOKA3aTeNId SKOCUCTEMBI




75

DKOJIOTMYECKUE TUPaMUIbI

76 N3meHeHus cooOIIecTB — CYKIIECCUH

77 [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMBI MOPE 1 OKEaHOB

78 [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI
TYHJP, JIECOB, CTENEH, ITYCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocuctemsl. [Ipaktuueckas pabora 05
«M3yuenue u onucanue ypooIKOCUCTEMBI» '
3akOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICVCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIILIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapuas 060109Ka
3emnun

84 VYuenune B. . Bepnanckoro o Guocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uocdepsl

86 KpyroBopoTsl BerecTs u
OMOTre0OXUMHUECKUE IUKIIBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE
OHOMBI CcyIIn

88 YcroiunBocTh 6rochepbl

89 DKOJIOTUYeCKHe KPU3UCHI M UX TPUYNHBI




90 BosneiicTBue yenoBeka Ha 6uochepy 1

01 AHTpOHOFeHHuOC Bo3z[e1710TBuI/Ie Ha 1
pPacTUTEIbHBINA U )KHBOTHBIA MUP

92 Oxpana mpuposI 1

93 OCHOBHbBIE TIPUHITHUITBI YCTOHYHUBOTO 1
pa3BUTHSI YESIIOBEUCCTBA U MPUPOJIBI
ParmonanbHOE MPUPOIOIIOIB30BAHUE U

94 COXpaHECHHE OMOJIOTHIECKOTO 1
pazHoo0pazus 3emiu

95 Ofio6menne 110 TeMe «MHUKPOIBOJIIOIUS U 1
e€ pe3yabTaThi»

96 Ofio6menne 110 TeMe «MaKpO3BOJIIOIUSA U 1
e€ pe3yabTaThi»

97 O6006menue o Teme «IIpoucxoxaeHue u 1
pa3BUTHE KHU3HH Ha 3eMIIe)

98 O6006menue o Teme «IIpoucxoxaeHue 1
YeJIOBEKa — aHTPOITOTCHE3)

99 O6o0611eHne 0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIIEHUSX OPTraHU3MOBY

100 O6061enne o Teme «OpraHu3Msl U cpesia 1
OOUTaHHN

101 O606H.ICHIiI’e o TeMe «DKOJIOTHS BUJIOB U 1
TOTTYJISIITHE

102 O6006menue mo Teme «buocdepa — 1
rio0abHas SKOCUCTEMAY

OBLIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorusa, 10 xiacc «buoaorus»/ B.B.Ilaceunuk, A.A. KameHckui,
['.I".IllBenoB u np.;
Mockaa, «IIpocsemenune», 2020

buonorus, 11 knacc «buonorus»/ B.B.Ilaceunuk, A.A. KameHckuid,
['.I".IlIgenoB u ap.; Mocksa, «IIpocsemenne», 2021

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

CrnpaBouHble Ta0JIULIbI, Ja00OPAaTOPHBIE MpenapaThl, MUKPOCKOIIbI, MUKPOIIPENapaThl, MJIaKaThI,
BJI)KHBIE TIPEapaThl.

OBOPYJIOBAHME J1JIs1 TPOBEAEHU A JIABOPATOPHBIX, IIPAKTUYECKUX PABOT,
JIEMOHCTPALMH

O6opynosanue "Touku pocta" A NpoBeAEHUS J1aOOPATOPHBIX, IPAKTUYECKUX padoT,

JIEMOHCTpAITUH.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET

https://RESH.EDU.RU/

https://interneturok.ru/

https://foxfor d.ru/wiki/biologiya

https://uchi.ru/

https://www.yaklass.ru/

* http://bxweb.h10.ru/article_biol.shtml (3agaun no reneruke)

* http://www.licey.net/bio/genetics (3agauu o reHeTHKE)



« http://www.nsu.ru/education/biology/devgen/ (OcHOBBI T€HETHKH U Pa3BUTH)
« http://www.nsu.ru/education/biology/genetics/ (OCHOBBI TEHETHKH M Pa3BUTHS)
« http://shio.info/list.php?c=newsgenet (3ak0HOMEPHOCTH HACIEACTBEHHOCTH)

+http://school-collection.edu.ru/catalog/rubr/24c23892-00cf-2fce-fe72
abccfc02b52c/44741/?interface=pupil&class=53&subject=29 (MuTepakTHBHBIC 331241 110

OMOJIOTMH U SKOJIOTHH )

* http://www.psychology-online.net/articles/doc-482.html (I'enernka yenoBeka)

« http://n-t.ru/tp/mr/gbc.htm (I'eneTrka yemoBeka)

* http://www.msu-genetics.ru/ (I'eneTnka yeaoBeka)

* http://humbio.ru/ (I'eneTrka yenoBeka)

IIOP u DOP:

1. Enunas komiekuus nudpoBsix oOpa3oBarenbHbIX pecypcoB URL:
http://school-collection.edu.ru/catalog/?subject%5B%5D=29

2. http://www.e-osnova.ru/ - Xypuan «buosnorus. Bee ast yauress!»

3. http://digital.1september.ru — O6epoccuiickuii mpoekt «Illkona mudpoBoro Bekay.
4. http://school-collection.edu.ru - Komekius miudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
5. http://www.electroniclibrary21.ru - DaekrponHas 6ubmuoreka 21 Beka.

6. http://www.ege.edu.ru - Odunnanbueiii HHGOpMAUOHHBIN opTan EI'D.

7. http://www.zavuch.ru - Caitt s yautesnen.

8. http://ecosystema.ru - Dkonoruyeckuii HEHTP «IKOCHCTEMAY.

9. http://letopisi.org - Jleromnucwu.

10. http://nsportal.ru - ConmaneHas ceTb pabOTHHKOB 00pa30BaHMsI.

11. http://proshkolu.ru — BecratHblii MIKOJIBHBIN MOPTAIT.
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