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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0JI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bHONOTrHs» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYueOubrii npeamer «buonorusi» (10-11 kmaccel) sBIsS€TCS OMHUM W3 KOMIIOHEHTOB
npeaMeTHou obiactu «EctecTtBeHHO-Hay4YHbIe TpeaMeTh». CornacHo nojoxenusm ®I'OC COO
npoduabHble y4yeOHbIE MPEAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpPOBHE, SBISIOTCS CIOCOOOM
muddepeHnmanuy o0ydeHus Ha ypOBHE CPEIHEro 00MIero 00pa3oBaHus ¥ IPU3BAHBI 00ECIICYUTh
MIPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIIUM, CPETHUM OOIINM, CPEIHUM MPOPECCHOHATBHBIM U
BBICIIUM 00pa3zoBaHueM. B To ke BpeMs Kaxblil U3 3TUX y4EOHBIX MPEIMETOB JIOJDKEH ObITh
OpPUEHTUPOBAH Ha MIPUOPUTETHOE pelIeHre 00pa30BaTeNbHbIX, BOCIIUTATEIBHBIX U Pa3BUBAIOIINX
3aja4, CBA3aHHBIX C NOpodopHEeHTAleld OoO0yJarIuxcs W CTUMYJIMPOBAaHHEM HHTEpeca K
KOHKPETHOW 00JacTH HAyYHOTO 3HAHHWS, CBS3aHHOTO C OWOJIOTHEH, MEIHMIIMHOHN, SKOJOTHEH,
MICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIETIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mperncraBieHue O LETU U 3aadax
u3ydyeHus ydeOHoro mnpenMera «buosorus», ompezaenser o0s3aTelbHOE (MHBapUAHTHOE)
IIPEIMETHOE COJIEP)KAHUE, €r0 CTPYKTYpUpOBAaHHE IO pa3jieiaM M TeMaM, paclpeiesieHUue Mo
KJlaccaM, PEKOMEHAYET IIOCIEeIOBAaTEIbHOCTh HU3YUEHHUs Yy4eOHOro marepuayia ¢ y4E€ToM
MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOTO MpoIllecca, BO3PACTHBIX
0COOCHHOCTEH  oOywaromuxcs. B mporpamme 1m0 OHOJOTHMM  pealw30BaH  IPHHIIAI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMH Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS,
Onarogaps yemy MpocMaTpUBAETCsl HAMPABICHHOCTh HA MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKUX
3HAaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 310pOBOM 00pasze XH3HH, Ha BOCHUTAHUE
OEpEKHOTO OTHOIICHHS K OKPYXKAIOIIEH MPHUPOAHON cpene. B mporpamMMe mo OHOJIOTHH TakkKe
MOKa3aHbl BO3MOXHOCTH y4yeOHOro mpeamera «buomnorus» B peanuzanuu Tpebdoanuii ®I'OC
COOQ x m1aHupyeMbIM JTUYHOCTHBIM, METAMIPEIMETHBIM U MPEAMETHBIM pe3ylIbTaTaM 00ydeHHs U
B ()OPMUPOBAHNUN OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOW AEATEIBHOCTU OOyYaromuxcs Mo
OCBOCHHMIO COJEp>KaHUS OWOJOTHYECKOTO O0Opa3oBaHUST Ha YPOBHE CpeIHEro oOIIero
o0Opa3oBaHusl.

VY4eOHblii npeamer «buonorus» Ha ypoBHE CpeTHEro oOIIero oOpa3oBaHMS 3aBEpIIAECT
Ounosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacIIMpeHue U yriyOleHne 3HaHui
00y4arouuxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUI
U OHONIOTUU Pa3BUTHUS, TEHETHKH, CEJICKIIMH, OWOTEXHOJIOTHH, SBOJNIOIMOHHOTO YYEHHUS U
DKOJIOTHH.

N3yuenune yueObHoro npenmera «broaorus» opueHTHPOBAHO HA TTOATOTOBKY 00 yHArOIITHXCSI
K MTOCIIEAYIOLIEMY MOJIYYEHHUIO OMOJIOTHYECKOro 00pa30BaHus B By3aX U OPTaHU3ALMSIX CPEIHETO
npodeccuoHambHOro  obpa3oBaHusa. OCHOBY €ro COJEpXKaHHS  COCTaBIIIET  CHUCTEMa
OMOJIOTUYECKUX 3HAHWUM, TMOJNYYEHHBIX MPH HM3YyYEHUH OOYUYAIOUIUMUCS COOTBETCTBYIOIINUX
CHUCTEMaTUYECKUX pa3JieJIoB OMOJOTUM HAa YPOBHE OCHOBHOTO 00miero oOpasoBanus, B 10-11
KJ1accax 3TH 3HaHUS MOJIy4aroT pa3BuTue. Tak, paclIMpeHbl U yriyOaeHbl OM0IOrnyecKre 3HaHus
0 pacTeHUsX, JKUBOTHBIX, TpUOax, OaKTepHsiX, OpraHu3Me YeloBeKa, OOIUX 3aKOHOMEPHOCTSIX
JKU3HU, JTOTIOMHUTEIHHO BKIIIOUEHBI OHMOJOTHYECKHE CBEICHHS MPUKIAJAHOTO M TMOMCKOBOTO
XapakTepa, KOTOpble MOXXHO HCIOJIb30BaTh Kak OPHUEHTHUPHI IS MOCIEAYIOUIEro BbIOOpa



npodeccun. Bo3mokHa Takke HMHTErpauus OHOJOTHYECKMX 3HAHUW C COOTBETCTBYIOLUIUMU
3HAHUSIMH, TIOJYYCHHBIMH OOYYAIOIIMMHCS TpU H3ydeHUW (U3UKH, XUMHH, Teorpaduu u
MaTEeMaTUKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIUOHHBIN MOAXOABI K H3ydeHHI0 Ouosioruu. CorjacHO UM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluHy,
HBOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJIEKYISPHOW M KJIECTOYHOH OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOMIOMUMOHHOE YUYEHHE, OCHOBBI 3KOJIOTUU U
ydeHue o onocdepe.

VYueOublii mnpeamer «buonorus» mpus3BaH OOECHEUUTh OCBOCHHE OO0YyYaroIIUMUCS
OMOJIOTMYECKUX TEOpUM U 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOT000pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
OMOJIOTUYECKHX 3HaHWH. J[71s pa3BUTHS W TOJCPKAHKS WHTEpeca 0O0YJAroIIMXCsi K OMOJIOTHU
HapsAy CO 3HAYUTEIbHBIM O0BEMOM TEOPETHUYECKOTO MaTepualia B COJAEPKaHUHU MPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

Lenp u3ydeHus yaeOHOTO TipeaMeTa «bruoIoTHs» — OBlaJIcHHe 00yJatoIUMUCs 3HAHUSIMU
0 CTPYKTYPHO-(YHKIIMOHATILHOW OpraHU3alluy >KUBBIX CHCTEM PAa3HOTO paHTa W MpHOoOpeTeHue
YMEHHM HCIONIb30BaTh 3TH 3HAaHHUA B (OPMUPOBAHMU HHTEpeca K OMpeNen€HHON o0yacTu
po(hecCUOHANIBHOM EATENbHOCTH, CBA3aHHOMN ¢ OMOJIOTHE, NI K BBIOOPY YUEOHOT 0 3aBEICHUS
JUISL IPOJIOJIKEHUS] OMOJIOTUYECKOT0 00pa30BaHusl.

JlocTtrxeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE
obecrnieunBaeTcs peleHrneM CIeIyIOIUX 3a1au:

OCBOCHME  OOYYaIOIIMMUCS  CHUCTEMbl  OHMOJIOTMYECKUX 3HAHHWK: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHIICTIHAX, THMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiIax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAYYHYH) KapTHHYy MHpa; O CTPOCHHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMOJNOTHYECKUX CHCTEeM (KJIEeTKa, OPTaHU3M, MOIMYISALHNS, BUJI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOBIL:
HCCIIEIOBATELCKUMU METOAaMH OMOJOTHUECKUX HAyK (MOJEKYISIPHONU M KJIETOYHOU OHOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUH PA3BUTHS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKON
OMOJOTUM, TAJIEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIIEeOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM; YCTAaHABIMBATDH CBS3b MEXKIY Pa3BUTHEM OHMOJIOTUU B COLIUATHHO-IKOHOMUYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMy YeJIOBEUECTBA; OLIEHUBATH MOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHOLIEHUIO K OKpY)Karollel MpUPOAHON cpene, COOCTBEHHOMY 3J0pPOBbI0 U 370POBBIO



OKPYXKAIOIIUX JIIOJIeH; OOOCHOBBIBaTH W COOJIIOAATh MEphl MPOGUIAKTHKYA WHQEKITMOHHBIX
3a0o0JeBaHMi, MpaBUJa TOBEJACHUA B NPUPOAE M obOecredyeHus 0e30MacHOCTH COOCTBEHHOU
KHU3HEICATEIIFHOCTH B YPE3BBIYAMHBIX CUTYAIMSIX MPUPOJHOTO M TEXHOTCHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 001acTH OMOJIOTHH;

pasBUTHE y 00YYaIOLIMXCS MHTEUIEKTYalbHbIX U TBOPYECKUX CIIOCOOHOCTEH B IIpolecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHel OWOOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
9KCHEPUMEHTAJbHBIX HCCIEAOBAHUM, pelleHus OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUSA
OMOJIOrNYEeCKUX 0OBEKTOB U IPOLIECCOB;

BOCIIUTaHHE Y OOyYarOMMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPUPOJE B LIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TIE€HETUYECKON
IPaMOTHOCTH, OOLIEH KyJNbTyphbl MOBEIEHHUS B NPUPOJE; MHTErPAllMM €CTECTBEHHO-HAy4YHbIX
3HAHUM;

npuobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIONOIH30BAHUT
(coOnromenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPAaHBI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXPaHEHMHM COOCTBEHHOI'O 3/I0pOBbSl U 3/I0pOBbsl OKPYKAIOIIMX Jrojed (COONIOJeHus Mep
npoduIakTUKU 3a00JeBaHM, oOecrieueHre 6€30aCHOCTHU KU3HEAEATEIbHOCTH B Upe3BbIYaHbIX
CUTYalMAX IPUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BAHUS OMOIOTHYECKIX
3HAHUN U YMEHUM B MIOBCEIHEBHOM KU3HH;

CO3/laHME YCIOBUIM i OCO3HAHHOIO BbIOOpa OOYYarOIIMMUCS WHAMBUAYATIbHON
00pa30BaTeIbHOW  TPAaEKTOPUM, CIOCOOCTBYIOLIEH HOCIEAyIEMY HpOoPecCHOHATbHOMY
CaMOOIIPENICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA HHTEpECAMH U MOTPEOHOCTIMHU
peruoHa.

OO0111ee 4nciIo 4acoB, OTBEAECHHBIX HAa U3yYeHHE OMOJIOTHH CPEAHEro 0011ero oopa3oBaHus,
coctaisiet 128 yacos: B 10 kitacce — 64 vacos (2 yaca B Hezenmto: 1 yac mo yueOHOMY Iiany, |
Yyac U3 4acTH, popMHUpyeMOW ydacTHHKaMH 0Opa3oBaTeNbHBIX OTHOIIEHWH ), B 11 kmacce — 68
vacoB (2 yaca B Hezienro: 1 yac mo yueOHOMY Iuiany, 1 yac u3 yactu, GopMHPYEMOil y4acTHUKaMU
00pa30BaTeNbHBIX OTHOLICHHIA).

OT100p opraHM3allMOHHBIX (POPM, METOJIOB U CPEICTB 00YUEHUS OMOJIOTUN OCYILECTBIISAETCS
¢ yu€ToM crenu(uKN ero CoJAepKaHWs M HANPABICHHOCTH HA MPOJODKEHUE OMOJIOTHYECKOTO
00pa3oBaHus B OpraHU3AIUSAX CPETHErO MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTenbHBIM YCIIOBHEM IpU OOYYEHHU OMOJIOTMHM HA YIIyOJIEHHOM YpPOBHE SIBIISETCS
IpoBe/eHUE JIabOpaTOpPHBIX M MpakTHueckux pabor. Takke yuyacTue oOydarommxcs B
BBITTOJIHEHUH MIPOEKTHBIX U y4eOHO-NCCIIE0BATENIbCKAX Pa0dOT, TEMAaTHKA KOTOPBIX OMpPeAeIsIeTCs
yYUTENIEM Ha OCHOBE MMEIOIIUXCSI MATEPHATBHO-TEXHUIECKUX PECYPCOB M MECTHBIX MPHPOJTHBIX
YCIIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3nauenue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBa3annbie ¢ Oroaorueil. 3HaueHre OMOJOTHH B TPAKTHUECKOH J1eATEIbHOCTH
YeJIOBeKa: MEULIUHE, CEIbCKOM X0351CTBE, IPOMBILUIEHHOCTH, OXPaHE IPUPOBL.

JleMoOHCTpaL U

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I'.
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, M. . Meunukos, H. 1. Basuios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsI3b OMOJIOTHUH C JPYTUMH Haykamu», «CrucreMa OMOJIOTHYECKUX
HAYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHUHCTBO
XHMHYECKOTO COCTaBa, JAMCKPETHOCTb M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, CaMOOpraHu3alus, CaMOBOCIIPOU3BEIACHHUE, PA3APAKUMOCTb,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3alMd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIH, TKAaHEBBIN,
OpraHU3MEHHBIH, MO YJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTeO1IeHOTUYECKHI),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucteMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUsI MaTepuu. Hayku, n3ydaromiue »KUBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, u3mepeHue,
ADKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOU
nepemeHHoil. IlmanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ JO0CTOBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1leHKa
JIOCTOBEPHOCTH TOJTYYECHHBIX PE3YNbTAaTOB. [[pUUMHBI UCKa)KEHUS PE3YyNbTATOB AKCIEPUMEHTA.
IToHsTHE CTATUCTUYECKOIO TECTA.

JleMoHCTpanun

Tabmuelt 1 cxembl: «OCHOBHBIE TPU3HAKH JKU3HH», «BHOJIOTHYECKHEe CHCTEMBIY,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHu3alluy KUBOM npupob», «CTpoeHue KUBOTHON
KJIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3May, «bruoreonenos,
«buocdepar, «MeToabl U3ydeHUs KUBOU MIPHUPOIBI».

O6opynoBanue: 1abopaTropHOe 000pyIOBAHUE JIJIS POBEACHUS HAOMIOICHUN, U3MEPEHUI,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crmoiap30BaHWE Pa3TUYHBIX METOJOB MPU H3YUYCHHH KUBBIX
CHCTEM.

Tema 3. buosiorusi KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHANbHAsA €QUHULA KUBOrO. MCTOpUs OTKpBITUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEUYeHbIX aToMoB, AuddepeHuManbHOe  LEHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) 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 METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHnme MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u €€ ponb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALHUN.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYraeBoabl. MoHOCaxapuabl, AUCAXAPHIbl, OJIMTocaxapyibl U nonucaxapuasl. O0muii nian
CTPOEHUs U (PU3UKO-XUMHUYECKHE CBOMCTBA yIi1eBOA0B. buonornueckue GpyHKIMM yrieBOa0B.

Jlummael.  T'mapodmneHo-THIpOdoOHBIe  cBoiicTBa.  Kmaccudukammss — mummmos.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkunn aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KuCIOT. HykiaeoTumisl.
[Tpunuun xommuieMentapHoct. IlpaBmino Yapradgga. Crpykrypa IHK — nBoitHas crupaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B moiekyine AT®. buonornueckne
¢byakuun  AT®. BoccraHoBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
HYK1eo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UUECKUE MCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOJIEKYN. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexyn u ux komnnekcos. Komnvromepnwiti Ouzaiin u op2anuyeckull Cunmes OUOMONeKy1 U ux
HeNnpUpOOHbIX AHANO208.

JleMoHCTpan U

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

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHUBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW ITPUPOJIEN.



Tabmuner u cxembl: «llepuoanueckas Tabiuua XUMHYECKHX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OEnKOBOW MOJNEKYNIb», «CTpOeHHE MOJEKYd YrieBoaoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOEHUsI TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddys3us, obneruéHnas auddysus), aKTHUBHBINA
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crpyktypa v QyHKUIMU KIETOYHOU CTEHKU pacTeHUH, TpHOOB.

[Murtonnazma. L{uto3ons. Llutockener. JBmwkeHue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »Homnazmarndeckas cetb (DIIC), anmapar ['ombmkw,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOrO peTukynyma. Mexanusm wuanpasnenus oOerkos 6 JIIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [mamkuii  (arpaHynsipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayM. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturtenbHbIx kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W 1iacTul. llepBuuHbIe, BTOpUYHBIE W CIIOXHBIE IIACTH[BI
(GOTOCUHTE3UPYIONINX JYKapUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTHI  BBICIIHUX
pacTeHUN.

Hemem0Opannbie opranoussl kietku CtpoeHne M (QyHKIUU HEMEMOpPAaHHBIX OpPraHOHMIOB
kietku. PubGocombl.  Ilpomescymounvie gunamenmol. MuxpoduiaMeHTbl. AKmuHo8bvle
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
MukpoTtpybouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuuposannvie ¢ MuKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThuHa — TUCTOHBI. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

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

JleMoOHCTpaLun



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

Tabmuubl u cxembl: «CTpoeHHE 3SYKapHOTHYECKOH KIeTKu», «CTpoeHHe >KUBOTHOMH
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

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

JlabopaTopnasi paGora «l3yueHue cCTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGopaTopnas pabGora «/ccienoBaHue Ia3mMosn3a M AENaasMojn3a B PaCTUTENBHBIX
KJIETKax.

IIpakTnyeckas padora «3yuyeHue ABUKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUN B KJIETKe

AccUMMIIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosnu3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTPOGHBIN 1 TeTepOTPOHBIA. YuacTue KUCI0poaa B OOMEHHBIX MPOLIeccax. DHEPreTHUECKOe
oOecnieuenue kietku: npespaiieHue AT® B oOmeHHbIX nporieccax. epmMeHTaTUBHBIN XapaKTep
peakuuii kieToyHoro Merabonusma. @epMeHThl, UX CTPOEHUE, CBOMCTBA U MEXAHU3M JEHUCTBUSL.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPraHMUYECKUX KaTalu3aTropoB. beiaku-akTuBaTopsl U
OeNKU-MHTHONTOPBI.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAKIUH OT pPa3IMn4YHbIX
(dakTopoB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pombs xmoporuactoB B mporecce GorocuHTe3a. CBETOBass M TEMHOBAs
dazpl. @omoovixanue, C3., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bausinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUPYIOLIHME
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluknnmdeckue peakuuu. OkuciauTenabHoe (GochopuIrpoBaHHe.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTreTHIECKOr0 OOMEHa.

JleMoHCTpanun

[Toptpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000py/0BaHUE Uil IPUTOTOBIIEHHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3ydeHre KaTaIuTHIECKOM aKTUBHOCTH (DepMEHTOB (Ha pUMepe
aMHJIa3bl WM KaTajasbl)».



JladopaTtopnasi pab6ora «/3ydeHne (epMEHTAaTUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBEHHOM WHGpopMmauuu. ['eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBust
ouocuHTe3a Oenka. KogupoBanue aMuHOKHCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3anusi TeHoMa y MPOKapuoT U
9YKapHOT. Perynsius ak THBHOCTH T€HOB Y TPOKapHoT. [ unore3a onepona (P. XKako0, XK. Mano).
MonexynapHnvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsiyuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHsbie 3a00neBanus yenoBeka, KUBOTHbIX, pactenuii. CITNJ[, COVID-19, counansHbie
Y MEIUIIMHCKHE MPOOJIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 buonocuu u meouyure. Ilpoepammupyemole ghyHkyuu
benxos. Cnocobvl docmasKu 1ekapcms.

JleMoOHCTpaLuu

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

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

IIpakTuyeckas padora «Co3nanne MOJEIH BUPYCay.

Tema 8. /KuzHeHHBbINH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Muatepdaza u muro3. OcoOeHHOCTH
MpoIeccoB, mpoTekatomux B uHTepdase. [loaroroka kinetku kK aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTHUYECKUIT), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTHUECKUN) NEpHUOIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmukanum — JTHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIAPALIEIBHOCTh. MeXaHu3M
permukanuu [JHK. Xpomocomsr. Ctpoenue xpomocom. TeroMepsl 1 TeoMepasa. XpoOMOCOMHBII
HA0Op KJIETKH — KapUOTHUIL. JMIUIOMIHBIA M TrarmIouIHbII HaOOpBl XpOMOCOM. ["'OMoOJIOTHYHbIE
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpoLEcChl. THUIIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadeHre MUTO3a.

Perynmsaumst MuTtoTHYEeCKOro IMKIa KieTku. [Iporpammupyemas kietodHasi rubenp —
arornTo3.



Knerounoe sapo, XpoMocoMbl, (PyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmunpl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOT'OKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIAEATEIIbHOCTH OJHOKJIETOUHBIX opraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHe: oOpazoBaTenbHAs, MOKPOBHAS,
MPOBOIIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. THUIIbI )KUBOTHBIX TKAHEH: SMUTENUATbHAS, COCAUHUTEIbHAS,
MblIlIeyHast, HepBHas. OCOOCHHOCTH CTPOEHUs, (PYHKIMA U PACIIONIOKEHHUS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Onopa Tena oprann3moB. Kapkac pactenuii. CkeneTsl 0IHOKJIETOYHBIX © MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COETUHEHUS KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, pPECHHYHOE. J[BM)KEHHWE MHOTOKJIETOUYHBIX PACTEHHUH: TPONU3MbI WU HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. IlormiomieHre Bojabl, YIIEKUCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pactenusiMu. [lutaHue >KMBOTHBIX. BHYTpHUIONIOCTHOE W BHYTPUKIETOYHOE MUIIEBapeHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurensHas cucrema yeaoBeka.

Hpixanue opraau3MoB. [[pixanue pactenuid. Jlprxanue >xuBOTHBIX. uddy3us razoB uepes
MOBEPXHOCTh KiIeTku. KokHoe nprxanue. JlprxarenbHas moBepxHOCTh. JKabepHoe M JErodHOe
IbIXaHue. JlpIxaHhe TO3BOHOYHBIX YKUBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX I[MO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWIAINH JIETKUX y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. J{prxarenbHbie 00BEMBI.

TpancnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KUBOTHBIX M dyenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl W KpoBb. Kpyru kpoBooOparieHus.



OBOJIIOIIMOHHBIE YCIOKHEHHSI CTPOEHUSI KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX IKHUBOTHBIX.
Pabora cepauia u e€ perynsimsi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
CoxkpatuTtenbHble Bakyoiau. Opransl BeieneHus. OUibTpalus, CeKpelus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3b MOJIOCTH Tejla C KPOBEHOCHON U
BBIJICINTENILHON CUCTEMaMU. BpbljeneHre y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepuil U LUCTHI
MpOCTEHIIMX. 3aluTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MacCMBHOM H
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema uyesnoBeka. KIeTOUHBIH W TyMOpaJdbHBIH HMMMYHHUTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopuss KIOHAJIBHO-
cenektuBHoro ummynurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO UIMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIEBaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HAYCHHE.

HepBHas cucrema u peduieKTopHAs peryisinus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TroOpMOHOB. B3auMMOCBsS3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktrepun», «lIpocreitmne», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «CtpoeHue ctebinsi», «CTpoeHHE IHMCTOBOM TIIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHass cucrema», «KpoBeHOCHas cucremay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeynomnonoctHpie», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue MmiaHapuny», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cuctema ntuiy, «HepBHas cucTeMa MIIEKOIHUTAOIIUX,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXXHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX JKHUBOTHBIX, CKEJIET YEIOBEKa,
o0opyoBaHue ISl IEMOHCTPAIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH, pacleTIeHUs
Kpaxmana u 6emIKoB moj AeiicTBrueM (GEepMEHTOB, 000PYIOBAHKE ISl IEMOHCTPAIIMU OMBITOB 10



U3MEPEHHUIO KU3HEHHOM EMKOCTH JETKMX, MEXAHW3Ma [IbIXAaTENbHBIX JBW)XXEHUH, MOJEIU
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

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

Tema 10. Pa3MHoOkeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

ITonoBoe pasmHoxkenue. IlonmoBeie kneTku, uiam ramersl. Meio3. Craauum Menosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['amerorenes y >kuBoTHbIX. [TonoBsie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue NoJ0BbIX KIETOK.

Om1o10TBOPEHHE W IMOPUOHATBLHOE Pa3BUTHE >KMUBOTHBIX. CIOCOOBI OIIOIOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopgozenes — o0na u3z enasnvix npodem amopuonoeuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunbel apobnenus. /Jemepmunuposantoe u HedepmMuHuposannoe opobuenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTU IPOOJIEHUsT MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JIUCTKH (TaCTPYJIALINA).
3akjaJKka OpraHoOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsHUE YacTel
Pa3BHBAIOIIECTOCS 3apO/IbIIa (AMOPHOHATIbHAS HHTYKITHS ). 3aKIIaKa IJIaHa CTPOSHUS )KHBOTHOTO
KaK pe3yJIbTaT HepapXUUICCKUX B3aMMOJICHCTBUI reHOB. BiusHue Ha SMOpHOHAIEHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHblii mepuop. [Ipsmoe u Hempsimoe
pazButue. Pa3Butne ¢ Metamopdo3oM y OECIIO3BOHOYHBIX M IO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunbel pocta >KUBOTHBIX. @akTOpbl PETYISIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['lameroput u cnopodgut. Meio3 B )KU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBOpeHue U
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX PACTEHHM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBI PETYISAIMNA OHTOTEHEe3a Y PACTEHHH U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuupl 1 cxembl: «BereratnBHOEe pa3sMHOXKEHUE», « TUTIBI 0ECMONIOr0 Pa3MHOXKEHU,
«Pa3sMHOXKEHHE XJIaMHJIOMOHab», «Pa3sMHOXXEHHE OBIVICHB», «Pa3MHOXEHHE THAPHI»,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30Uaa,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAICKOTO KYyKay,
«Pa3zButne capaHum», «Pa3BuTue mATYmIKN», «JIBOIHOE OIUTOAOTBOPEHHE Y IIBETKOBBIX
pactenuit»y, «CTpoeHHuEe CEMSH OJHOJOJBHBIX W JIBYJOJBHBIX PAacTEHUI», «KHU3HEHHBIN UK
MOPCKOM KanycTbl», «KU3HEHHBIN UK MXay, « KU3HEHHBIN IIUKIT MAOPOTHUKAY, «KM3HEHHBIN
LUKJI COCHBI».



OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIpENapaThl SUIICKIETOK U CIIEPMAaTO30H/IO0B,
Mozeib «L UKl pa3BUTHS JIATYILIKA Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTin renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benoszepckoro, I'. /I. Kapneuenko, 0. A. @unumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YWCTast JIMHUS, TUOPUABI, TeHOTUN, (GeHoTurn. OCHOBHBIE METOJbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

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

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpermmBanue. [lepBolii 3aKkoH Menens — 3aKoH e AMHO00pa3usi THOPHI0B
nepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoit 3akoH MeHaens: — 3aK0H paclilerieHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpelIMBaHUS. [ HIOTe3a YHMCTOTHI
ramer.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBAaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CrernienHoe Haciae0BaHue
T€HOB, HApYIICHHE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CHEIIIEHHBIX € TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3anMoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeTMYECKUMI KOHTPOJb PpA3BUTHS pPACTEHUM, JKMBOTHBIX M UEJIOBEKa, a TaKXKe
(U3UOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMN. ['eHeTHUecKne MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35MH — MUKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIS U U3MEHEHHUS! HACJIeJCTBEHHOW MH(OpPMAlMH B MOKOJIEHHSIX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «IlepBbiii 1 BTOpO 3akoHBI MeHnens», «Tperuit 3akoH Menuemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30huib, «'eHeTnka nonay, «Kapuorun yenoekay, «Kapuotun apo30Quis,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] MPU3HAKOB, MOJEIb ISl JIEMOHCTpAlMU 3aKOHAa HE3aBUCHMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb [l IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas padora «V3ydeHune pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBie reHotuna u cpeabl npu (GopMupoBaHHH (eHoTHNna. V3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAsl U HACJIEACTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBAaHUM MOIUGUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enorunuueckass u3MeHUYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHHH I'€HETHYECKOTO pa3HooOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIAepHBIE M IUTOILIA3MATHYECKHUE MYTAIUU.
Comaruueckue W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHsl U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

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

JleMoHCTpan U

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

Tabmuupl 1 cxembl: «Bunbl u3meHunBOoCTHY, «MoaudukannoHHas H3MEHYHUBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y, «OmnonoTBopeHuey, «I'eHeTnueckue 3a00neBaHus
yesnoBekay, «Buasl myraruin.

OOopynoBaHue: >KMBbIE U TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMA
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIlMOHHOW KPUBOW».

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

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapoiHasi MporpaMma HUCCJIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTonbl M3Y4YEeHUS TEHETUKH YENIOBEKa: TeHealorHuecKuid, OJM3HEI[OBBINA, [IUTOTCHETHIECKHA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYISIpHO-TeHETUYeCKUd. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4HcCIIe ¢ momotbio [11[P-
aHanmza. HacnencrBennsie 3a00eBanus yesioBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MPEApacloIOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IoHATHE «Te€HETHUECKOro Ipy3a». DTUYECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSAM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHs] TEHETUKH YEIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekius. 3apoXkaAeHUE CeNeKIUU U JomecTukanuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpOJIa, ITaMM. 3aKOH FTOMOJIOTUYECKUX
pAnoB B HacieAcTBeHHOM m3meHuuBocT H. M. BaBwiioBa, ero 3HaueHue Uil CEINEKLHOHHON
paboThL.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN OTOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTaHue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IMIOMOIIBIO OIICHKU (DEHOTHITA TOTOMCTBA U OTOOP IO TEHOTHUITY C TIOMOIIBIO aHAJIU3a
JHK.

HckycCcTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHMOHHOW paboThl. PamuanoHHbBIl U
XUMHUYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid Yy KYyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnons30BaHre TEHOMHOTO PeIaKTUPOBAHUS U METO10B pekoMOnHaHTHBIX JIHK miist momy4ueHus
HCXOQHOTO MaTepHalia Jijisl CEJIEKINH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wik UHOpUAUHT. HepoacTBeHHOE CKpelrBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero mpuyuHbl. Mcnonp3oBanue reTepo3rca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUd u
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHEe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JUKUX
poauyeii i CO3aHMUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BLIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmueHbIX MexHoI02Ul.

JleMoOHCTpaL UK

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

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHX PSAIOB B HACIEACTBEHHOM HM3MEHUYHMBOCTH», «METOIbI CENEeKINn»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3ydyeHue MeTOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METO/Bl M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUSI M CHHTeTHYeCKasi Ono10rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
[OJIy4eHHE KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOAEAE. Mukpoouonornueckuit cuures. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHUSI TEHOMOB C LIEJIbIO ITOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IPUPOJIe ONOCUHTETUYECKHUE ITyTH.

Kiterounass umHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEH PacTCHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNIOHANbHBIX U NONUKIOHANLHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHME )KUBOTHBIX. MeTo/ TpaHCIIIaHTauu AP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JloctuxkeHus U MEpCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menmununckue o6uorexnonoruu. [loctrenomuas mudposas meaununa. [TL[P-nmuarnocTuka.
MeTaboI0oMHBIN aHATTN3, TEHOLEHTPUYECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKU (PyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHHsI KOMITJICKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTHH TPEXMEpPHOro OMONMpPHUHTUHIA U ckadOoIaUHra A pPelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpHBIX MeXaHu3MoB (yHkiumonupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXKXEHEPUs».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJIeHUH B 0M010THI
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
W Hay4Has JearenpHocTs Y. JlapBuHa.



JBwkymue cunbel dBomonud  BugoB 1o Y. JlapBuHy (BbICOKassh HWHTCHCHUBHOCTH
PasMHOKEHHSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBotonuu (CTD). HelrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIIMOHHAST OUosorus. 3HauYeHUE SBOJIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsr: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuero)», «JlecTHuIa KUBBIX
cymiects (o Jlamapky)», «Mexanu3m popMHUPOBaHUS MIPUCIIOCOOICHUN Y PACTCHHUIA 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyta nyremectsus Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 60pBOBI 32 cyiecTBoBaHue», «I[lopoas! romy6eit», «MHoroodpasue KyabTypHBIX (HOpM
KamycTel», «[loponbl AOMaImIHUX >KUBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX BUAOB (mo Y.
HapBuny)», «Cxema COOTHONICHHS ABWXKYIIUX CHJI HBOMIONUNY», «OCHOBHBIE TOJIOKECHUS
CUHTETUYECKON TEOPUU 3BOTIOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust kak sJaeMeHTapHas eAuHuna 3BosolMHd. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenune reHo(oH/1a oMY KaK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH TeHeThdeckoro paBHoBecus J[x. Xapnau, B.
Baiinbepra.

OnemeHTapHbie (HAKTOPHI (IBMDKYIIME CHJIBI) HBOJIONUH. MyTallMOHHBIA MpOIEcC.
Kom6unarupHast u3MmeHuuBOCTh. peli reHoB — ciryyaiiHble HEHANIPaBICHHbIE U3MEHEHUS YaCTOT
anneneid B nonynsnusax. Jddext ocHoBarenss. Ipgpexm dymuviiounozo eoprviuika. CHudiceHue
2EHeMUYeCcKo20 pasHoobpasus: npudunsl u cieocmeus. llposenenue s¢hghexma opetigha 2eros 6
oonvwux u manelx nonyiayusx. Murpanun. V3onsamus  momynsuuii:  reorpaduveckas
(mpocTpaHCcTBeHHAas ), Orooruueckas (pernpoIyKTUBHAs).

EcrectBenHblii oTO0p — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3MPYIOUIMH, paspbiBaromuil (qu3pyntuBHblil). IlomoBoit otop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KaK pe3yJibTaT MHUKPO3BOJIOLUMHU. Bo3HHMKHOBEHHE
npucnocoO1eHnit y opranu3mMoB. ApoMop¢o3sl 1 uanoanantauuu. [Ipumepsl npucnocobaeHuii y
OpraHu3MoB:  MOp(QOJOrHYecKue, (PHU3UOJIOTMUYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun u cTpykrypa. BupooOpazoBaHue Kak pe3ynbTaT MHUKPOIBOIIOLMH.
M3onsauuss — xiarodeBoil ¢(akrop BupooOpazoBanus. I[lytm M cmocoObl BUI00Opa30BaHMSL:
ajionaTpuyeckoe  (reorpauyeckoe), CHMIATPUYECKOe (IPKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anuus, rudpuanzanus). JJIuTeIbHOCTh SBONIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnp  »BoOmIOIMOHHOM OuoOMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHU3MbI
bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI 0OPHOBI C HEH.

JleMoOHCTpaL UK

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAs U3MEHUYNUBOCTbY, «[lomysAIOHHas CTPYKTypa BUIa»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,



«IKONOTHYeCcKas H30JSIUs TOMYJSIUN  ceBaHCKoM (openu», «l['eorpaduyeckas W30IAIUSA
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1aypcKoi», «[lomyIsiroHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «Popmbl OOpbOBI 32
CyILIECTBOBAHHEY, «MHIyCcTpHalIbHBIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IlokpOBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «lIpenympexnaromas OKpacka >KMBOTHBIX»,
«Puznonoruueckue agantanun», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Bunma», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABILEH»,
«DKOJIOTMYEeCKoe BMJI000pa3oBaHMe BHMJOB CHHUL), «[lomuruionasl pacteHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapuu pacTeHHU, KOJUIEKIIMHM HACEKOMBIX, Uydena NTHIl U 3BEper C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUI U 3Bepel pa3HbIX BHUJOB, repbdapuu
pacTeHHui OJIN3KUX BUI0B, 00pa30BaBLIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paGora «BpIsiBiIeHHE H3MEHUMBOCTH Y 0COOEH OJTHOTO BUA».

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHeHUE BUJIOB 10 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
ITepexonnblie GopMbl U GUIIOTEHETUYECKHUE PSIJIbI OPIaHU3MOB.

buoreorpaguueckue Metonsl uszyueHus osBomouud. CpaBHeHue ¢uiopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpadudeckue odmactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYCHHS DBOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSBJICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHble Opranbsl U aTaBu3Mbl. MoJEeKyIsIpHO-
FEHETUYECKHUEe, OWOXMMHUYECKME M  MaTeMaTU4YEeCKHME METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia) 3BONMOUMHU. [lpunyun  cmenvl  PyHKYuUl.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuupl u cxembl: «PUIOreHETUYECKUH Psill JIOIMAaAn», «ApPXEONTEePUKC», «3Bepo3yOnie
amepb», «Creronedans», «Puanodursy, «CemMeHHbIe TaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emnny, «Jpeid koHTUHEHTOB», «Pemukthl», «HavanbHble cTaguu SMOPHOHAIBEHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTMYHBIE Y AHAJIOTUYHBIE OPTraHbl», «PyIUMEHTHI,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbI 4YeJIOBEKa M IIMMIIaH3e», «lJ1aBHblE HampaBJIEHUS
3BOJIIOLIUNY, «O01IMe 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIMU, repOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYJMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLIWU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTessl MpPOMCXOXKJIEHUS JXKU3HM Ha 3emsie. AOuoreHe3 M NaHCHEPMUS.
JloHaydHbIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposepkeHue onbitamu @. Penn, JI. Cnannannanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.



OcHOBHBIE ATalbl HEOPraHUYECKOH HBoMIOIMU. [[maneTapHas (reojoruyeckas) 3BOJIOHS.
XuMHUECKasi ABOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pazoBanue nonuMepoB u3 MoHOMEpoB. KoarepBaTtHas runoresa
A. W. Omnapuna, runore3a nepBudHoro OynboHa J[x. XonjaeiHa, TeHeTHYecKas rurmortesa .
Mémnnepa. Pubosumsr (T. Yek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpan
Y BO3HUKHOBEHHE IPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHocUTeNnbHAass ©  aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SITOXH.

Hauanbnabie 3tanel oprannyeckoil 3Bostounu. [[osiBIE€HHE U 3BOJIIOLMUSA MEPBBIX KIIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[TpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. DBO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIOLMU BbhICIIUX pacTeHUi. OCHOBHBIE apoMop(ho3bl PaCTEHUH.
Boixon pactenuii Ha cyury. [losiBiieHne criopoBbIX pacTeHUI 1 3aBOeBaHie UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTECHHUIA.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HL B BOJE. DBOIOIMS TTO3BOHOYHEIX. [IponcxoxaeHne am(puOuil M penTHIHii.
[TpoucxoxaeHne MIICKONMHUTAIUX W NTUI. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue )u3HM Ha 3emile 10 3paM U MEepUoaM: apXei, MPoTepo30H, Naneo30u, Me3030i,
KaifHO30H. O01Ias XapaKTepUCTHKA KJIMMaTa U Te0JIOTHUECKUX mporeccoB. [losBienue u pacuBer
XapaKTepHBIX OPraHU3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMUECKUN KpH3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Moptpersr: ®@. Pean, JI. Cnanmnanuanu, JI. Ilactep, . . Meunnkos, A. . Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmunel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHuUro
camo3apoxxeHus: xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «OTansl HeopraHMuecKon
sBosroLIMNY, «['eoxpoHosoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYecKOW SBOIIOIUI,
«Cxema 00pa3oBaHUs HYKapHOT NyTEM cUMOUOreHe3ay, «Cucrema sxuBoit mpupoasy, «CtpoeHue
BUpyca», «ApomMopdo3bl pacTeHui», «PuHHOPUTB), «OAHOKIETOUHBIE BOJOPOCIHY,
«MHOrokneTounsle Bogopocin», «Mxm», «llamoporHukm», «l'0JOCEMEHHBIE PpPACTEHUSY,
«Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS >KUBOTHOIO MHUPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteimmey, «Kumeunononoctusie», «llnockue yepBu», «HineHuncroHoruey,
«Pb10BI», «3emMHOBONIHBIEY, «lIpecmbikatomuecs», «lItuupby, «Mnekonutaromuey, «Pa3Butue
JKU3HU B apXeMCKON 3pey», «Pa3BUTHE XKHU3HU B NPOTEPO3OMCKOU 3pe», «Pa3BuTHE XU3HHU B



Mae030MCKOM pen, «Pa3zBuTHe )XKM3HU B ME3030MCKOM pen, «Pa3zBuThe )XKU3HU B KAWHO30MCKOM
ape», «CoBpeEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

OGopynoBanue: repOapuu pPACTCHUN PA3JIMYHBIX OTAETOB, KOJUICKIIMH HACCKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
MTO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL WU 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISI)KH OPIraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUUHOM aTMocdeper.

JlaGoparopnasi pabora «l3ydyeHHMEe W OINKUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnyeckas padora «3yuenne 0coOeHHOCTEH CTPOCHUS PACTCHUIN Pa3HBIX OTICIIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxo:kaeHue 4yeJ0BeKa — AHTPONOreHe3

Pa3nensl n 3a7aun aHTpONoJI0ruu. MeToibl aHTPOIIOIOT HH.

CraHOBJIEHHE TIPEACTABICHUI O MPOMCXOKJIEHUU 4YeNOBEKa. Penuruo3Heple BO33pEHMUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoncTtBO uenoBeka € KUMBOTHbIMU. (CHcTeMaTHyeckoe IOJIOKEHUE YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpHoNorndeckue, (HU3NOIOr0-OMOXUMUYECKHE, TOoBeJAeHYecKre. OTIMYus YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOW CUCTEMBI.

JIBroKky1iue cuiibl ((pakTophl) aHTPOIIOT€HE3a: OUOJIOrHYecKre, connanbHble. COOTHOLIECHHE
OMOJIOTMYECKUX U COIMATBHBIX (DaKTOPOB B aHTPOTIOTEHESE.

OcHoBHBIE CTa U aHTpOIIOTeHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U
paHHHME TOHTHABI — OOIIKe MPEIKU YeIOBEKOOOpa3HbIX 00€3bsH U JI0JCH. ABCTPaIONUTEKH —
JIBYHOTHE TMPEIKU JroAei. YeloBeK yMelbld, MEepBble M3rOTOBJICHUS OpYyIuid Tpyaa. YenoBek
NPSIMOXOJIALINM 1 TEepBbIN BBIXOJ JitoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YelloBeKa pa3yMHOro. YesnoBek HeaHJepTallbCKUi
KaK BHJ JIOACH XOJOIHOro KiIMMara. YeloBeKk pa3yMHBI COBPEMEHHOIO THIIA, IEHUCOBCKUI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u najgeoreHoMuka.

OBOJIOIUS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX 4YeJIOBEKa.
MyTtaumoHnHsIi nporece U nonuMmop¢usM. IlonynsauroHHble BOJHBL, Apei] reHoB, Murpanus u
«a¢ ekt ocHOBATENS» B MOMYISIUAX COBPEMEHHOI'O YeJIOBEKa.

UYenoseueckue pachl. [lonstue o pace. bonbuine pacel: eBporneonaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBATOpHUAJIbHAS), MOHTOJIOMHAs (a3UMaTCKO-aMepuKaHcKas). Bpems u
IyTH paccelieHus 4YeJoBeKa 10 IulaHere. EauHCTBO  yenmoBedyeckux pac. Hayunas
HECOCTOSTENLHOCTh pacu3Ma. IIprucrnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpYXKaroIen
cpensl. BnusiHue reorpaduyeckoil cpensl U apelda reHoB Ha MOPQOJIOTHIO U (U3HOIOTHIO
YyeJioBeKa.

MexauCUMIUIMHApHbIE METOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIOLMOHHAs ~ AHTPOIOJIOTMSIT M TNAJCOAHTPOIOJIOTHSI  YEJIOBEUECKUX  IOIMYJIALHM.
buocouuansHple  WccrnedoBaHHMA ~— OPUPOABI  YeloBeka.  VccrmegoBaHue — KOJBOJIOLUHU
OHMOJOTUYECKOT0 U COLUMAIBHOIO B YETIOBEKE.

JleMoOHCTpan U

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



Tabmumpl u  cxeMbl: «MeToabl  aHTPOMOJIOTHWY», «[ OIOBHOH MO3T  YeJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKeNeT 4elloBeKa M CKeNeT IIUMIIaH3e», «PyauMeHTHl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOLIMOHHOE [JPEBO UEJIOBEKa,
«ABcTpanonurek», «HenoBek ymensliiy, «HenoBek nNpaMoxXondmui», «/[eHnCcCoOBCKUI 4eT0BEK»
«Heanpepraneup», «KpomanboHIbD, «lIpeakn yenoBeka», «ITallbl 3BOJIIOIUN YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEHN, MPEMETOB MATEPUAIBHON KYJIBTYpPbI IPEIKOB
4yeJoBeka, penpoaykiuuu (hotorpadun) KapTHH ¢ MUGOIOTHIECCKUMH U OMOJICHCKUMH CIOKETaMH
MIPOUCXOXKICHUS YeloBeKa, (ororpaduu HaXOIOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
4eJI0BEKa, MOJIEb Yeperna 4YeJoBeKa U depena IIMMIIAH3€, MOJENb KUCTH 4YelOBEeKa M KHUCTU
LIMMIIaH3€, MOJIEIIU TOPCA IIPEIKOB YEJIOBEKA.

Jladoparopnasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHMS CKelleTa YeJOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTalUNA YETOBEKay.

Tema 6. Jxo010THs1 — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
CHCTEM C OKpY:Kawueil cpenoi

3apoxkaeHue W pasBuTHe 3kojoruu B Tpyaax A. ['ymbonpara, K. ®@. Pymase, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmoeHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJAHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBs3€H 4eyoBeYecTBa € Mpupoaod. POpMUpPOBAHUE SKOJOTMYECKOM KYyJIbTYypbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaLuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, . I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiel 1 cxembl: «Paznensl SKoIoruny, «MeToasl dKoJaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEH CpebD».

Jlaboparopnas padora «/3yueHrne METOZ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckne (GaKTOpbl W 3aKOHOMEPHOCTH UX  JeicTBus. Knaccudukanus
IKOJIOTUYECKUX  (akTOpoB:  abMOTHYECKHEe, OuOTHYEeCcKue, aHTponoreHHele.  OOuue
3aKOHOMEPHOCTH JIeHCcTBUS IKosornueckux gakropos. [Ipasuno munumyma (K. Hlnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak skojorudeckuii akrop. JleiicTBue pa3HBIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKUE TPYIIbl PACTEHUH U >KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CurHanpHas posb cBera. doTtoneproausm.

TemnepaTypa kak dKonorumueckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[loliknoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHUil K MOAIEPKaHUIO
BogHOro Oanmanca. Kmaccudukanust pacTteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXUMA.



Cpenbl oOuTaHMs OpraHU3MOB: BOJHAS, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOMHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DH3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJIUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH KU3HU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHMii: nepeBbs, KYCTAPHHKH, KYCTApHUYKH, MHOTOJICTHHE TPAaBbl, OJHOJICTHHE TpPAaBBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HHU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYPEHIIMA,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaueHHE OMOTHYCCKUX B3aMMOJEHCTBHMA JIS CYIIECTBOBAHUS
OpraHu3MoOB B cpejie ooutanus. [IpHHIMT KOHKYPEHTHOTO HCKIIFOYCHHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «IKonoruueckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « T erIOKpOBHBIEC )KUBOTHBIE», «XOJIOAHOKPOBHBIE
KHUBOTHBIE», «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHucTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHCTeMa XBOMHOro necay», «llemu muTaHus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBaHue: TepObapuu pacTCHH W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (HAKTOPOB, TepOapull  CBETOJIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBLIHOCIMBBIE KOMHATHBIC
pacTeHus, repOapuu 1 KOJJIEKIUHU TETI0T00NBBIX, 3MMOCTORKHUX, MOPO30YCTOMYUBBIX PACTCHHIA,
yydyena NTUL W 3Beped, repbapuu pacTeHHi, OTHOCSIIUXCA K TUTrpoduTam, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHHUS TaHHBIX TPYII, KOJUIEKIIUHU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TepOapuu M KOJNJIEKIMH pacTeHHWH W JKUBOTHBIX, OOJaJalolmux dYepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KHU3HHM, TepOapuu M KOJUIEKLUHU
pacTeHuil U JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU KUBOTHBIX, YIACTBYIOIINX B
pa3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHSIX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOIEHUN OPTaHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBieHHEe NpPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIepPaTyphI».

JlabopaTropnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 pa3HBIX MeECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTUYECKHE XapaKTePUCTUKU MOMyIsnuu. [lomyssimust kak Ouojornueckasl cucreMa.
Pons HeomgHopomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMHpPOBAHNHU MPOCTPAHCTBEHHOM CTPYKTYpHI oMy suil. OCHOBHBIE TTOKA3aTeH MOMYJISLUU:
YHUCJICHHOCTh, IJIOTHOCTh, BO3pAacTHAas M MOJOBas CTPYKTYpa, POXKAAEMOCTh, NMPHUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Dkonornyeckast CTpykTypa momymsanud. OIleHKa YHCICHHOCTH TOMmyJsaiud. J{nHamuka
MOMYJISIIAK U e€ perynsnus. buoTudeckuii moTeHIHaNI MOnyasuu. MoieaupoBaHue JUHAMUKA
nomynsiini. KpuBbIe pocTa YUCICHHOCTH momyisinuu. KpuBble BbDKHBaHHS. Perymsmus



YUCIIEHHOCTH TMOIMYJALMNA: poib (AaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
OKojoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »sKoJMOrMYecKoi Huie BuAa. Mecroobutanue. MHOroMepHas MOJAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loreHnumanbHas u
pean30BaHHas HUIIIU.

Bun kak cucrema nomymsuuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE HKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS U MUTpAlUil JKUBOTHBIX. buoiornyeckue WHBA3UU
Yy>KEPOIHBIX BUIOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTpyKTypa mnomyisiuuu», «Bo3pacTHeie nupamMuabl nomynsauuun», «CKOPOCTb 3acelieHus
MOBEPXHOCTU 3EMJIM pPa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckod Humm J[x. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jkos10rus coodmecTB. IKOJOrH4eCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTas cucrema (A. JIkx. Tencnm). DyHKUHOHAIBHBIE OJIOKU
OpPraHMU3MOB B HKOCHUCTEME: IMPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenn u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M MIIBI B 9KOCHCTEMAX.
KpyroBopoT BeliecTB 1 MOTOK SHEPTUU B IKOCUCTEME.

OcCHOBHBIE [TOKA3aTENHN YKOCUCTEMBI. buomacca u npoayKius. DKOJIOrH4ecKrue MUpPaMuibl
yucesl, 0MoMacchl U SHEPTUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBI. AHTpOIIOTE€HHbIE BO3JeMcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasmuuus mexnay
AQHTPONOTEHHBIMU U MPUPOJIHBIMUA SKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoi ¢ayHbel. buomormueckoe W  XO34HCTBEHHOE 3Ha4YeHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB B DKOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0uguxamopos (knrouesvlx 6u008) 6 GyHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMH. Y CTOHYMBOCTH
OpraHMW3MOB, TMOMYJSILUNA W HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOT€HHBIX
BO3JICHCTBUI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCHUCTEM.



JlemMoHCTpauuu

IToptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«9KocucreMa XBOHMHOro Jseca», «OyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectTB B 23kocucreMey», «llenn mnuTaHus (macTOWIHAs, JETPUTHAS)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
MIOCJIE MOXKapa», «IKOCUCTEMA 03epar, «ArpoLeH03», «KpyroBopoT BEIECTB U TOTOK SHEPTUHU B
arporieHose», «IIpumepsl ypooskocuctemy».

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesia NTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUN, aKBApUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcannue ypo0IKOCUCTEMBIY.

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YICHHUCTOHOTHX B
pa3HbIX HIKOCUCTEMAX ).

IKCKypeusi «IKCKYpCcHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKkypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas o0ojgo04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHoreoXMMHYECKHe HUKIBI (yriiepo/a, a3ota). PUTMuuHOCTS siBIieHu# B 6uocdepe.

3onanbHOCTH OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTEU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsl. Kimar, pacTuTenbHbIN U )KUBOTHBIN MUP OMIOMOB CYIIIH.

CrtpykTypa u QyHKIHS KUBBIX CUCTEM, OI[EHKA UX PECYPCHOTO MOTEHIIMaNa U OnochepHbIX
byHKLIU.

JleMoOHCTpaLun

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

Tabmunet u cxemsl: «['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopot
yriepojia B npupojze», «Kpyrosopot kuciopoaa B npupozae», «KpyroBopoT Boabl B IPUPOIE»,
«OcHoBHBIE OMOMBI Cyny, «Knumatudeckue nosica 3emnny, «Tyaapay, «Tairay, «CMmenianHbIi
necy, «llupokonucTBeHHBIH ey, «Ctenby, «CaBanHay, «[lycTiHgy, « Tponudeckuii jJecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KpU3UChI U UX TpUYHHBL. Bo3jaeiictBue denoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pazpymenue nousel. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIN U )KUBOTHBINA MHUp. OXpaHa pacTUTEIBHOTO
U KMBOTHOTO Mupa. OCHOBHBIE NPHUHIMIBI OXpaHbl Hpuponsl. Kpacueie kHuru. Oco0o
oxpansiemble ipupoiHbie Tepputopuu (OOIIT). Boranndeckue caapl U 300J0THYECKUE TAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA U MPUPOAbL. PanroHanbHOE
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume



3aKOHOMEPHOCTH TJI00aIbHBIX HKOJIOTHUECKUX KpU3UCcoB. OCOOEHHOCTH COBPEMEHHOIO KpH3Kca
U €r0 BEPOSITHBIE NIOCIIEACTBHSL.

Pa3Butie METOOB MOHUTOPUHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaiowjeli U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u douopecypcvl. Hayuonanvhvle ungopmayuonmvie
cucmemvl, obecneuusarouue OOCMyn K UHGOPpMAyUU NO COCMOAHUIO OMOENbHLIX 6U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUCmem 1 cnoco6o6 6opbobl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHwix 9KOCUCTIEM.

JdemMoHcTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMmocdepbl», «3arps3HeHue TruaApocheps,
«3arps3HeHHE TOYBBDY, «[TapHUKOBBIA 3P PerT», «Oc000 OXpaHIEMbIE TPUPOIHBIC TEPPUTOPHI,
«Mopenu ynpaBisieMOro Mupa.

O6opynoBanue: ¢potorpaduu oxpaHseMbIX pacTeHUI 1 KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepaunn, KpacHOW KHUTH PErHOHA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'MA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOrPAaMMBI IO OHOJIOTUU BBIACIICHBI
CIICAYIONIME  COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIONIMXCSl PYKOBOJCTBOBATHCS B
cBOEeH ACATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOHW  KYIBTYpHI,
CnOCoOHOCMU CMAUMb A U CTPOUTH KU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHS MPOTPAaMMbI 10 OHUOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIHUOHHBIMU pOCCI/IﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTaHMSI ¥ CAMOPA3BUTHS, PA3BUTHUSI BHYTPCHHEH TMO3UIIMU JTMYHOCTH, MATPUOTH3MA U
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeEMy IIOKOJIECHHUIO, B3aHUMHOIO
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u Tpaauuusam
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS YUYEOHOTO mpenMeTa «broaorus» TOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
HOSHIII/I@ﬁ JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITA AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOYyYaromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$I33HHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHBIX U TO3HABATeNbHbIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPEAENSATh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOILIEHWIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU YOEXKICHUSIMH, KYJIbTYPHBIMH [IEHHOCTSIMH U COLIMATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IPOHECCEC COBMECTHOI'O BBIITOJIHCHHUA y‘—Ie6HBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXKXUTEIBHOTO OTHOILIECHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoIMHOMN, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CHOCOOHOCTH OIICHUBATH BKJIAJ POCCHICKHUX YUEHBIX B CTAHOBIICHHE M Pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUsT OWOJOTMM B IO3HAHWU 3aKOHOB TNPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIIATH
KaueCcTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOIOZIcHHEe TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYalUsX, YTPOKAIOIINX 3JOPOBbIO U )KU3HU JIOACH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM JIESATEIHHOCTH TEXHOJIOTHYECKON M COLUAIbHON HAIIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSTEIHLHO BBIMTOIHATH TAKYIO JESTEIHHOCTD;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHATBbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIHN BBIOOp OyayIieii mpodeccruu u peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIIeCTBOBAHUS;



IOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYNbTYpbl: HNPUOOPETEHUE OIbITa IMJIAHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAOILEN Cpe/Ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CIOCOOHOCTh MCIIOJIb30BaTh MPHOOpETaeMble NIPU U3y4E€HUH OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONONIB30BaHHEM (CcOOI0AEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHUCTBUHM, NPHUHOCALIMX BpEJ OKPYXKAIOIIEH NPUPOIAHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIBTYphl, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCS HMMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JHalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMS MUPA;

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHUH IpoOIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBMIIM3ALMU: 0OeCredyeHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULIMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOUCKA MMyTeH BBIXOJA U3 TI100aIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIyUEHUU OMOJIOTMYECKHX 3HAHUU B II€JIAX MOBBIIIEHUs 0O
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHuu ONOIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJyyaeMble 3HaHUSA s aHalu3a M OOBSCHEHUS SIBICHUN
OKpYXKAloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4yHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui pelIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, FTOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY O00pa30BaHUIO M caMoOOpa3oBaHHIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 10 OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI



MertarnpeqMeTHbIE pe3yNbTaThl OCBOCHHUS YyueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS  OOYYAIOIIUXCS  MEKIUCHUIUTMHAPHBIE
(MexmnpenMeTHbIe) OOLIEeHayUHbIe TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenu@uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIus,
SBJICHHE, TpOIecC, CHCTeMa, HAay4HbId (DaKkT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeJOBaHKNEe, HAOMIOIEeHNe, U3MEpEHHe, IKCIEPUMEHT U JIPyTue); YHHBEpCaJIbHbIC
yueOHble JeiicTBUsA (IIO3HABaTeNlbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeUnBaIOIINe
(dopmupoBaHue (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETEHLIMH OOy4aroIluxcs;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON IIPAKTHUKE.

B pesynbrare u3yueHus OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHUsA Yy
oOyuaromierocsi 0yayr chopMupoBaHBI MMO3HABAaTEIbHBIE yYHUBEpCAIbHbIE y4deOHBbIE NEHCTBHUA,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3yiabTaThl OCBOCHMs IPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTMUECKOI0 MBILIUIEHUS (aHaI13a, CHHTE3a,
CpaBHEHMs, Kiaccu(uKauu, OOOOIIEHUs), PaCKpbIBaTb CMBICH OHMOJIOTMYECKUX TOHATHUI
(BBLAETATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMU IOHATHIMH);

ONpeNeNiATh LeJNU JAEATeNbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPUM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YyJIbTaThl ACSITEIbHOCTH C TIOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXKJIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS] B paCCMATPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIIOYEHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaK)Ke MPOTUBOPEUYMH pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX HUCTOUYHUKAX;

pa3pabatbIBaTh IJIaH PELIECHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOLIUXCSI MaTepUaTbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJAMHHUPOBaTh M BBIIOJHATH pabOTy B YCJOBHMSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHSI:

BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHust npoosieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pELIeHNs] TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;



UCIOJIb30BaTh PAa3JIMYHble BUIBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMA, €ro
MHTEpIpEeTalr, NPeoOpa3oBaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalUsX, B TOM YHCIE MpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
YKU3HEHHBIX CUTYalLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3Y €€ PELIeHUs, HAXOUTh apryMEHTHI JUIs 10Ka3aTelIbCTBA CBOMX YTBEPXKIECHUI, 3a71aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAJIN3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHUS 33Ja4l PE3YyIbTaThl, KDUTHUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBIIATh LEJICHAIIPABJICHHBIM MOUCK NEPEHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh NEpEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYI0 M  IPAKTHYECKYI0  00IacTH
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 3aJjauu, OMyCKAIOIUE aJbTePHATUBHBIE PELICHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpManUU (TEKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh MHPOPMALMUIO pa3IMYHBIX BHUIOB U (GOpM
IPECTaBICHUS, KpUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOJAbI IpPU IOHCKE U O0TOOpe
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMS PA3JINYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpamMmbl, TaOJIUIbI, PUCYHKHU U JIPYTrOe);

UCIOJIb30BaTh HAy4HBIN S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYEecKOi
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAaKU U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W TMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJaJeTh HABBIKAMU PACHO3HABaHUS M 3alIMThl WHGOpMaUMK, HHGOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBeEPCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXKICHHUsS] OTHOCUTEJIbHO BBIMOJHEHMs] Mpe/yiaraeMoi 3aJadyd, Y4YWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOIICHHS, MOHMMATh 3HAUYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aUMOJCIHCTBHS, MOHUMATh HaMepeHUs
JPYTUX JIOACH, MPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnn OMOJIOrHYecKOr MpobieMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS NP pelIeHUH yueOHOM 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEHCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATh IUIaH JCHCTBUN, PACTIPENEIISATh POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJIAa U KAKIOTO YYaCTHHKA KOMaH/IbI B OOILIMI pe3yibTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUITMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHAMM:

1) camoopranu3amnms:

HCIIOJIb30BaTh OMOJIOTMYECKNUE 3HAHUS JJIs BBIABIEHUS NpoOJeM M HX pelIeHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 11E€IeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IOCTYNKAaxX MO OTHOWIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JaCTIX
3HaHMH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI pedieKcun
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELICHHUS 10 UX CHHKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;



3) npuHsATHE Ce0s U APYTUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS COJAEpKaHHs ydeOHoro mpenmera «buonorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MPoPUIBbHOTO 00YYeHHS 00yUYarOIuXCs
O6uonorun. OHU BKJIIOYAIOT: crierupuyeckue 1uig OMOJI0TUN HayYHbIe 3HaHUS, YMEHUS U CIIOCOObI
JEMCTBUI MO OCBOCHHUIO, MHTEPIPETALMU U MPEoOpa30BaHUIO 3HAHUHN, BUJBI JEATEIBHOCTU IO
IIOJIyUEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHUIO B PA3IIMYHBIX YUEOHBIX, a TAKKE€ B pealbHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHele pe3yiabTaThl PEACTABICHBI 10 TOJAM U3YUYEHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS YueOHOTO mpenMeta «buonorusy» B 10 knacce 1omxKHbI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBaHNUY €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
po0JieM pPalOHAIBHOTO MPUPOIOTIONb30BAHMS, O BKJIAJIE POCCHICKUX U 3apyO0eKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOIl OMOJIOTMYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpETYJISIIHS, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopuu (kimerounass Tteopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl M MPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJIEHUs, pACUICIUICHUS], YUCTOTHI raMeT, He3aBUCUMOTI0 HaclieqoBanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuUHIMUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMH HAY4HOT'O MO3HAHMs, UCHOJIb3YEMBIX B OMOJOTHUECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCAaHUE, U3MEpEeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOrMYECKUX MPOLECCOB: 0OMEHA BellecTB (METa00IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHNUS,
aBTOTPO(HOTO U T€TEPOTPO(YHOT0 TUIIOB MUTAHUSI, POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, ME03a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAILHOTO pa3BUTHS, Pa3MHOXKEHHS,
UH/MBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOTe€He3a), B3aWMOJICHCTBHS TEHOB, reTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3H MEXAY OPTaHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX W 4YelOBEKa M MX (YHKIHMSIMH, MEKIy CHCTEeMaMHU OPTraHOB U HX
GYHKIUSAMHE, MEXAY JTalaMM OOMEHa BEIIeCTB, dTalmamMH KJIETOYHOTO IHMKJIA U KHU3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOpPUOHAILHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHHUE BBISABIATh OTIWYUTENbHBIE MPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OMOJIOTHUECKHE 3aJa4l, BBIABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTMYECKMMH TPOLIECCAMU U SIBICHUSIMH, JI€7aTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHbIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaTh THUIIOTE3bl, MPOBEPATb HX OSKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYYCHHBIE PE3Y/IbTAThl U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMOM Ha 0a3e HIKOJIbHBIX HAy4HBIX OOLIECTB, M MYOJUYHO MPEICTABIATH
MOJIyYECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHUE OIICHUBAThH 3TUYECKUE ACTICKTHl COBPEMEHHBIX UCCIICAOBAHHH B 00JIaCTH OMOJIOTUN
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIiei mpodecCHOHATbHON AEATEIIEHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIICBON
MIPOMBINIJICHHOCTH, YIITyOJISITh TO3HABATENIbHBII HHTEPEC, HAIIPaBJICHHbIN HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccHu U MPOAOIKEeHNEe OMOIOTMYECKOT0 00pa3oBaHusl B OPraHU3alUiaX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS YueOHOTo npenmMera «buonorus» B 11 kaacce 1OMAKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTe M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTMYECKUX MPOOJIEM YEJIOBEUECTBAa, a TaKXKe B PELIEHUU BOIPOCOB
paLMOHAIBHOTO IPUPOJIOTIONIB30BAHMSL, U B (POPMHUPOBAHUH IIEHHOCTHOT'O OTHOIIEHUS K TPUPO/IE,
00I1eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKMX M 3apyOeXHbIX YuEHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoruy;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUsS U
NOHUMaHHE CYIIHOCTH OCHOBOINOJAraroIluX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), ydeHus (A. H. CesepuoBa — 0 myTsSX U HampaBICHUSX
sBosmroinu, B.W. Bepuanckoro — o 6uocdepe), 3akonsl (renernueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTUUECKOM MUpaMUIbl SHEPTHH ), TUNoTe3bl (Tunoresa «mupa PHK» V. T'unbepra);

YMEHHME BIIaJ€Th OCHOBHBIMM METOJAaMH HAy4yHOrO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTUYECKUX MCCIEOBAHUAX JKUBBIX OOBEKTOB W 3KOCHCTEM (OMHCAHHUE, H3MEpPEHUE,
HaOJr0IeHne, YKCIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIreOIE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOO0pa,
JIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pA30BaHUS, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJISALUHN, TPUCTIOCOOTIEHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTa BEIIECTB M MOTOKA YHEPTHH B SKOCUCTEMAX;



YMEHHUE YCTAaHABIIMBATh B3aUMOCBSI3H MEKIY ITPOIECCAMH IBOJIOIUH, IBUKYIIIUMHU CHIIAMHU
AHTPONIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTIUYUTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, MPUCTIOCOOJICHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIONINE apTyYMEHTHI, OMOIOTUYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTelIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB W Cpelbl OOWTAHWs, SIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJILI U
4eJI0BEYECTBA,;

YMEHHUE pemaTh OMOJIOTUIECKUE 3a]1a4H1, BBISBIIATH IPHYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICTYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU U SIBJICHUSIMH, JIEIaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUH TIOJyYCHHBIX PE3YIIbTATOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE W MPAKTHYECKHE PaOOThI, COOIOIATh MpaBWIA MPHU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, IMPOBEPATh HUX SKCICPHUMEHTAIBLHBIMU CPEICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

yYMEHHE y4acTBOBaTh B Y4EOHO-HCCIENIOBATEIbCKONW paboTe 1Mo OMOJIOTHH, DKOJOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, U MYyOJIMYHO MPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKIACHUM IKU3HU, UYEIOBEKA U
YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEAOTBPAICHUS TIIOOATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyaymieH mpodheCCHOHATLHON ICATEIIbHOCTH B
obnacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPHHAPUH, CEITHCKOTO XO35SHUCTBA, MUAMIECBOW MPOMBIIIICHHOCTH, YIIyOISITh TO3HABATEIHHBIN
WHTEpeC, HAMpaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOGECCHH U MPOIOKEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
o0OpazoBaHus.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne n/mm HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Koutpoabubie IIpakTuyeckue (wnpposrre)
Bcero oOpa3oBaTeJibHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBbIE CHCTEMBI U UX H3YYCHHE 1
3 buonorus knerku 1 0.5
4 XuMUYecKasi OpraHu3aIusl KICTKH 6
5 Crtpoenue u GyHKIMU KIETKU 4
6 OOMeEH BelIeCTB U NMPEBPAICHUE SHEPTUU B 5 1
KIIETKE
7 Hacneacreennas nundopmarius u peanusanus e€ B 6 05
KIIETKE
JKW3HEHHBIN UK KIETKH 4 1
CrpoeHune U QyHKIIMH OpraHU3MOB 14 1.5
10 Pa3smHOX€EHHME U pa3BUTHE OPTaHU3MOB 6 1.5
11 I'eHeTHKa — HayKa O HACJICICTBEHHOCTH U 1 05
W3MEHUYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 8
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 4
14 I'eHeTnka yenoBeka 2 0.5
15 Cenexuusi OpraHu3MoB 2 1
16 buotexHomorus U CHHTETHYECKAsE OMOJIOTHS 2
17 PesepsHOEe Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 13




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypeni
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 5
Mpe/ICTaBICHUN B OMOJIOTUI
Mukpo3Bostonus 1 €€ pe3yabTaThl 10 2
Maxkpo3BomtoLus U €€ pe3yabTaThl 4
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 10 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 7 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 2 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTUS BUJIOB U TOIYISAUN 0.5
9 DKoJorust cood1EecTB. DKOJIOTHYECKUE 3 05
CHCTEMBI
10 Buocdepa — rimobanbHast sKocucTemMa 4
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 0 7.5







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus kak KOMIJIEKCHAas HayKa U KakKk
4aCTb COBPCMCHHOI'O 06I_HeCTBa

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBa}I OpraHu3anusa )KUBbIX CUCTEM

Hctopust OTKpBITUS U U3YUEHUS KIIETKH.
Knerounas Teopus

Metoasl MONEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
«3yueHne MeToA0B KIETOYHON
O6uosnoruu (xpomarorpadus,
anekTpodopes, tupdepeHuaibsHoe
ueHtpudyruposanue, [1L[P)»

0.5

XUMHYECKUHU COCTAB KJIIETKU

MI/IHepaJ'ILHBIC BCIICCTBA KIJIICTKH, UX
Ouosoruueckas POJIb

Oprannyeckue BenecTBa KIeTKH —
6enku. JlabopaTopnas pabdora
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIHI»

0.5

CgoiicTBa, Ki1accupuKkaius u GyHKIUHA
0enKkoB




10

OpI‘aHI/IquKI/Ie BCIICCTBA KICTKU —
YIJI€BOJbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue
HYKJIGMHOBBIX KHCJIOT, BBIJICJIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
nykieozuaTpudocarsr (HTD)

0.5

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeTto/1bl CTPYKTYPHOM OMONOTHH

TuIel KJIE€TOK. HpOKapI/IOTI/I‘ICCKaﬂ KJICTKa

17

18

19

CtpoeHnune syKapruOoTHYECKON KIIETKH.
[IpakTuueckas pabora «3yueHnue
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIN anmapar KJIEeTK!
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
[Ipaxtuueckas padora «M3yuenue
JIBU)KEHUS LIUTOIUIA3MbI B PACTUTENBHBIX
KJIETKaX»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
MUTOXOHJIPUH, TIACTUIBL. JlabopaTopHas
pabota «lVccrnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

21

HememOpanHbIie opraHoubl KIETKU




22

Crpoenue u GyHKIUH S1pa 1

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KIECTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3InYHbIX
OpPraHU3MOB»

AccuMuISIIMS U JUCCUMWIALUSA — JBE
CTOPOHBI MeTaboau3Ma. Tunbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii

KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

pabota «M3yuenue pepMeHTaTUBHOTO 1
pacIieruieHus NepoKCHIa BOJOPOa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe npolieccoB pOTOCHHTE3A U 1
XEMOCHHTE3a»

0.5

30

AHas’poOHBIE OpraHU3MBbL. Buibl
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHE TTPOIIecCOB OpOKEHUS U
JIBIX aHHSDY

31

AspoOHBIEC OpraHU3MBI. DTarbl
SHEPreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuyHOTO CHHTE3a
TpaHckpunus — MAaTPUYHBIA CHHTE3
34
PHK
35 TpaHcasus u e€ Tarbl
36 KoaupoBanue amuHokucior. Ponp
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u
JyKapuoT
38 MoJteKysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHOT
Bupycsl — BHekIeTOUHBIE (HOPMBI KU3HH
39 u obnuraTHble napa3utsl. [IpakTuyeckas 0.5
paborta «Co3nanue MOJEIN BUPYCa»
40 BupycHrle 3a0601eBaHus yeI0BeKa,
JKUBOTHBIX, PACTCHU
41 Hanorexuosoruu B 6u0a0ruu u
MEUIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cunte3 JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHue KJIeTKU — MHUTO3
46 Tunel kneTok. Kapuokuses v IUTOKUHES. 05

JlabopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MHUKpOIIpernapaTax)»

47 Peryisuus »)KM3HEHHOIO LIUKIIA KIETOK

48 Opranu3M Kak eIuHOE 11eJI0e

49 Tkanu pacrenuit. Jlaboparopnas pabora 05
«M3y4yeHue TKaHeH paCTCHUIN» '
TkaHU )KMUBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas paboTa «3ydyenue TkaHei 0.5
KUBOTHBIX»
Oprassl. CHCTEMBI OPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpTraHoOB [BETKOBOT'O PACTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHMe OpraHu3MOB

o4 [Intanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenpHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeoBeKa

58 TpaHcopT BelecTB y OpraHu3MOB

59 KpoBeHoCHas cucTeMa o3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa




PazgpaxxumocTs 1 peryisus y

63
OpPraHU3MOB
64 I'ymopasnbeHas perynsnus 1 9HI0KpUHHAS
cHCTeMa KUBOTHBIX M YelIOBEeKa
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB
66 [TonoBoe pazMHOXKEHHE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«V3ydyeHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»»
69 WnauBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akiajika OpraHoB M TKaHEel U3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazBuTHe JKUBOTHBIX.
71 JlaGopartopHas pabota «BrisBieHHe 05
IPU3HAKOB CXOJICTBA 3apO/IbILIeH
MO3BOHOYHBIX KUBOTHBIX)»
Pa3zMHOXeHUE U pa3BUTHE PACTEHU.
79 JlaGopatopHas paborta «CtpoeHue 0.5
OpPraHOB Pa3MHOMXEHUS BBICIIMX
pacTeHun»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TeHETUKHU KaK HayKd
74 OCHOBHBIE TIOHATHS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«Jlpo3o¢una kak 0ObEKT TeHETHUECKUX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuaeckas paborta

75 " 1 0.5
H3yuenue pe3ynpraToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30¢uIb"

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanu3upyroliee CKpeluBaHue. 1
Hemnonnoe nomuHnpoBanue
JurubpunHoe ckpenrBaHue.

78 [TpakTuyeckas pabdora «M3ydenue 1 05
pe3yIbTaTOB TUTHOPUIHOTO '
CKpEIIUBAHUS Y IPO30(DUITBD)

79 [{uTomornyeckrue OCHOBBI JUTHOPHTHOTO 1
CKpEIIMBaHUS

80 CrerieHHOE HaclleJIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 ['eHeTnka mosa 1

83 TI'enoTun kak 1eJI0CTHAs CUCTEMA 1

84 I'eHeTHYECKUI KOHTPOJIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U YeJIOBEKa

85 M3MeHunBOCTh MpU3HAKOB. Buabl 1
U3MEHUYUBOCTH

86 MonudukarmonHas "3MEHYHBOCTh 1




87

88

BapuauvoHHbII psia U BapUaLlMOHHAs
kpuBas. JJaboparopHas padota
«MccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAapUALIMOHHON KPUBO»

I'enoTunuueckas NBMEHUYHUBOCTb.
KoMOunHaTHBHAs NU3MEHYHUBOCTE

0.5

89

MyTanuoHHast U3MEHYHBOCTD.
[IpakTuueckas pabora «MyTtauu y
Tpo30(h Uikl (Ha TOTOBBIX
MHKPOIIpETiapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npoiiecca. DMUTeHETHKA U YTTUT€HOMHUKA

I'enernka yenoseka. [IpakTnueckas
pabota «CocTaBieHre U aHaTu3
POAOCIIOBHOM

MeTtoasl METUITMHCKON T€HETUKH

0.5

93

94

95

3HaueHue MEIULUHCKON N'€eHETUKHU B
MPEIOTBPALICHUH U JICUEHUU
TFeHeTUYEeCKUX 3a00JIeBaHM YelloBeKa
OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yuenue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJT
JOMAITHUX KUBOTHBIX)

MeToap! ceaeKIIMOHHON paboTHl.
JlaboparopHas pabota «3ydenue
METOJIOB CEJIEKLIUN PACTEHUI»

0.5

0.5




JlocTH>KEeHMS CeJIeKIMU PACTECHUN U
96 KUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHU»
97 CoxpaHeHue, U3y4eHHE U UCIIOJIb30BAHNE 1
TEHETHUUYECKUX PECYpPCOB
buoTtexHonorus kak Hayka u oTpacib
98 npou3BojcTBa. [IpakTuyeckas padora 1 0.5
«M3yueHne 0ObEKTOB OMOTEXHOJIOTUI
99 OcHoBHbIE HaMpaBIEHUS CHHTETUYECKOM 1
Ounonorun
100 XpoMOCOMHas M TeHHAsI MH)KEHEPHUs
101 MenunuHcke OMOTEXHOJIOTUA
102 PesepsHbiit ypok. IloBTOpenue, 1
0000111eHHe, CUCTEMATHU3alUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Konrpoanueie  Ipaxruueckue II/I[3y‘leHI/ISI :)lﬁlc)l;l;OBaTeanue
padoThI padoThbI pecypeni
1 OpomononHas teopust Y. Jlapsuna 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMA BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymecTBoBaHue, 1
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIONHUS U MAKPOIBOIIOIIHS
5 [Momymsius — sneMeHTapHas eAMHULIA 1
3BOJIOLUAN
3aKOH T€HETHYECKOTo paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
0co0eif 0THOTO BUTIa»
8 DneMeHTapHbIe (PaKTOPHI IBOFOIIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M30aumuu nomymsmii: 1
reorpaduueckas, Ouonormueckas
1 EcrtecTBeHHBIN 0TOOP — HANPABJISIIONITUN 1

(hakTOp IBOIOITUHN




12

[TonoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B U HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

ITpumeps! npucnocobaeHu y
OpraHU3MOB: MOP(OIOTUIECKHE,
¢busnonornueckue, ONOXMMHUIECKHE,
nosezneHyveckue. Jlabopatopuas padora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparophnast pabora «CpaBHeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOLIMH U
SMUJAEMHUOJIOTU

Makpossomonus. Ilaneonronornyeckue
METO/bI U3YUYEHUS IBOJIIOLUU
buoreorpaduyeckue MeToabl U3ydeHUs
9BOJIIOLUA

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(]OIOTHYECKIE METO/IBI U3yIECHUS
HBOJTIOLINU




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKHE U MATEMATHYCCKUE
METO/]IbI U3yUYEHHS IBOJIOLUU

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

o5 HayuHbie rUIOTE3bI POUCX 0K ICHUS
JKW3HU Ha 3emJie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HU

97 OcHOBHBIE 3Tallbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
HcTopust 3emMau 1 METOMIBI €€ N3YUECHHUS.

29 Jlaboparopnast pabora «3yuenue u 0
OIMCAaHNE UCKOITAEMBIX OCTATKOB &
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel oprannyeckoin
HBOJTIOIINH

31 DBOITIOIHUS SYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pactutensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH &
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO

MHUpa




OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuojam

36 MaccoBble BEBIMUpaHUS —
9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN HKOTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTH

38 CoBpemeHHas cucTeMa OpraHuYecKoro
IIPOLIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4YeJIOBEKe

41 Pa3BuTue npencrabienuii o
MIPOUCXOXKIACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHSI CKeJIeTa YeJI0BEeKa, CBSI3aHHBIX
C TIPSIMOXO0XKICHUEM»

43 JIBM>KyIIMEe CUIIbl aHTPOTIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOT€HE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [Taneorenerrka 1 najaeoreHOMUKa

47 DBOJIIOLHS COBPEMEHHOTO YEJI0BEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3KoI0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/IC " pa3BUTHE DKOJIOI'HHU

51

Mertoab! sxkonoruu. Jlabopatopras
pabota «/3yueHne METo10B
IKOJIOTHYECKUX HCCIIEIOBAHHI

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBET Kak
sKosornueckuit ¢pakrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUIH
OpPTraHU3MOB K BIUSHHIO CBETa»

0.5

55

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abuotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKH pakTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE
0CcOOEHHOCTH pacTEeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57

Cpenbl 0OuTaHUs OPraHU3MOB

58

buonornueckue puTMbl




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU
MO YJISIITAH
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTHYECKast CTPYKTYpPa OIS IIHH

66 JInHaMuKa TONYIISIIAN U €€ PeryIsnus

67 KpuBbie pocTa 4rCIEHHOCTH TOMYJISIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HUIlla BU/a.

68 JlaboparopHnast pabota 05
«[IpucriocobneHns ceMsiH pacTeHUH K '
pacceneHnIo»

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKocucrema Kak OTKpbITasi CHCTEMA

73 KpyroBopot BeliecTs U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3menenus coo0IIecTB — CyKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKECaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPOIIOTEHHBIC YKOCHUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBUI OpraHU3MOB
B DKOCUCTEMaX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUMIOB Ha CyOOpTraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmeranerapuas
oboouka 3emiu

84 VYuenue B. W. Bepnasackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOreOXMMHUECKUE ITUKIIBI

g7 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIIH




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana nmpupo bl

93 OCHOBHBIE TIPUHITUTIBI YCTOHYHBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiun

95 O06o0meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3yJIbTaTh»

96 O60061meHne o Teme «Makpo3BOITIOIUS
" €€ pe3yIbTaThD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeNoBeKa — aHTPOIIOTEHE3»

99 O60061eHne 0 TeMe «IKOJIOTUs — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHNU3MOB

100 O6061menne o Teme «OpraHu3mMbl U
cpena oouTaHMs»

101 O060061IeHne o TeMe «IKOJIOTHS BUIIOB U
TIOITYJISLIAN

102 O6061mmenue o teme «buochepa —

riio0aspHas YKOCUCTEMA




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

7.5






YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET
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