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MOSACHUTEJIBHAS 3AIINCKA

[Iporpamma o yuebrnomy npeamery "buonorus" (nanee - OMOIOTHs) HA YPOBHE CPEIHETO
obmero oopazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
y4yeOHoro mpeamera «bHoIoTHsS» U OCHOBHBIX MOJIOXKEHUU (eaeparbHOi pabodeil mporpaMMbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs wusyudeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cormacao monoxenusim OI'OC COO mnpodwibHble y4eOHBIC MpPEIMEThI, H3y4daeMble Ha
yray0iaEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnnanuu o0ydeHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBl 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOLIHM,
CpPeIHHM OOIMMM, CPEIHMM MPO(PECCHOHAIBHBIM M BBICIIUM 00pa3oBaHuWeM. B To ke Bpems
KOKIBIA U3 ATHX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpodopueHTanuen
o0yJaromuxcss M CTUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOM OO0JacTH HAy4YHOTO 3HAHMA,
CBSA3aHHOTO C OWOJOTHed, MEOUIIMHOM, 3KOJOTHEH, TCHUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma o yue6HOMYy mipeamery "buosorus" naér mpeacraBieHre O LENIH U 3a/1adax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0inEHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHUE, €r0 CTPYKTypHpOBaHHE MO pa3iesiaM U Temaw,
pacnpeziesieHue 1o KjlaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUS yueOHOro MaTepuana
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTHKM Y4eOHOro Iporecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONOTHH peaan30BaH MPUHIIKI
MPEEMCTBEHHOCTH C HW3y4YeHHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus,
Onmarojapst 4eMy IpPOCMAaTpUBAeTCs  HANpaBIEHHOCTh Ha  TOCIEAyIOUlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHW, OpPWUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, MPEJACTABICHUNA O 3A0pOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXKHOro OTHOIIEHUS K OKpy’Karolled NpupoJHOM cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUPYEMBbIM JUYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM
pe3ynpTaraM oOydeHHss W B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOM
NESTENIbHOCTH OOYYaIOIIMXCsl MO0 OCBOCHHUIO COJEp)KAaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero o01ero oopazoBaHusl.

VYuebnbiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS 3aBepIIacT
Ouonornyeckoe 0Opa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA pacIIMpEHUe U YriryOieHne 3HaHUH
oOyyaromuxcss O JKMBOM THpUpOJE, OCHOBAX MOJEKYSIPHOW W KJIETOYHOW Ouojoruu,
SMOPHONIOTHN M OWOJIOTHH Pa3BUTHS, T€HETUKH, CEIEKIMHU, OMOTEXHOJOIHH, HBOJIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
HOJArOTOBKY OOyYaromuxcs K IOCIEAYIOUIEMY MOJIYYEeHUIO OHOIOrMYecKoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpelHEero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTABIISIET CHUCTEMa OWOJOTHUYECKUX 3HAHWH, MOJYYCHHBIX MPH H3YYCHUU OOYYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3lesioB OHMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10—11 kiaccax 3Tu 3HaHUS NOMYYalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OakTepusix, OpraHu3Me YelOBeKa,
O0MMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTEIBHO BKIOUEHBI OHMOJIOTHYECKHE CBEICHUS



MPUKJIATHOTO ¥ TOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIIOJIb30BAaTh KaK OPUEHTUPHI IS
nocieayoomero Beidopa npodeccun. BozMokHa Takke MHTErpanis OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, TTOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (U3UKH, XUMUH,
reorpaduy 1 MaTEMaTHUKH.

Crpyktypa mporpamMmsl 1Mo ydeOHOMy mpeamery "buojorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIE JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHu3allvu,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHeHHs] OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJOTHU M CHUHTETHYCCKON
OMOJIOTUH, AaKTYaTH3UPYIOTCS 3HaHUS OOydarolmuxcs Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
dbusnonorun venoBeka. B 11 kimacce m3y4aroTcs 3BOJIIOIMOHHOE YY€HHE, OCHOBBI SKOJIOTUH U
yueHue o buocdepe.

VYueOublii mpenmer «buonorus» TpuU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHWHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, IKOCHCTEMBbI, O BBIIAIOIINXCS
Hay4HBIX JOCTHXKEHHUSX, COBPEMEHHBIX HCCIEOBAaHUSAX B OWOJIOTHH, MPUKIAJAHBIX aCHEKTax
OMOJOTUYECKUX 3HAHWH. J[1s pa3BUTHS M TOJACPKAHKS WHTEpeca OO0yJaroIIMXCcsi K OMOJIOTHU
HapsIIy CO 3HAYUTENIBHBIM 00bEMOM TEOPETHUECKOI0 MaTepuaia B COACpKaHUHU MPOTrPAMMBI IO
OHOJIOTUN TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHON
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B pEHICHUE BaXKHEUIIINX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnmyOiaEHHOM ypoBHE — OBJaJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
Pa3HOTO paHTa U MPUOOPETEHNE YMEHUHN HMCIIOJIb30BATh 3TH 3HAHUS B (JOPMUPOBAHUU HHTEpECa
K omnpeaenéHHol 001acTu mpodeCCHOHATBHON NEATEIIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOPY YueOHOr0 3aBeIeHuUs sl IPOJAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

Jloctuxenue 1nenu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriryoa€HHOM ypoBHE
oOecrnieunBaeTcs PeIIEHUEM CIIEAYIOIUX 3aau:

OCBOCHHME  OOYYaIOIMUMHUCS  CHUCTEMBbI  OMOJIOTMUECKHMX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaXx,
COCTABJISIFOLIMX ~ COBPEMEHHYI)  €CTECTBEHHO-HAy4YHYI0 KapTMHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOEHHOCTSIX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPraHu3M, IMOIYJISIUs, B,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYyYarmoIMXCi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUYECKUX HayK (MOJIEKYJIIPHOW U KIETOYHON OMoJioruu,
AMOPHOJIOTUU U OMOJIOTHH PA3BUTHS, TCHETUKH U CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKOU
OMONOTUH, TAJIGOHTOJOTHH, OKOJOTHH); METOJAaMH  CaMOCTOSITENIbBHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIEeNOBaHUI B JabopaTopuu U B mpupoae (HaOmoaeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIU3UPOBATh U
MCIIOJIb30BaTh OMOIOTUYECKYI0 HH(POPMAIINIO; TTOIH30BATHCS OMOJOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOW; yCTaHABIMBaTh CBSI3b MEXKAY pPa3BUTHEM OWOJOTMM W  COILMAIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMH MpoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOCH [NEATENPHOCTH 110 OTHOIIEHUIO K OKpPY)KAIOMeH NTpUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIOJATh MEpHI
npopMIAKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHUS B MPUPOAE U 0OecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CHUTYalUsSX MPUPOIHOTO U
TEXHOT€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4YHble OTKPBITHUS B 001acTu
OuoJjoruu;

pa3BuTHE y 00Yy4aroIUXCsl WHTEIUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBAaHHUSIMH B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEN OHMOJIOrMYecKOro HCCIeIOBaHusl, MPOBEIECHUs
OKCIEPUMEHTAIBHBIX HCCIEAOBAHUM, pemeHnss OWOJOTHYECKUX 3a/1ad, MOJEIUPOBAHUS
OMOJIOTYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHTAHUE Y OOYYaromMXCsl LIEHHOCTHOTO OTHOUIEHMsS K JKUBOM MPHUPOJE B LEIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, Te€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl NOBEACHUS B TPUPOJEC; MHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHre 00y4arIUMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobnroeHue TpaBUJl TOBEJACHUS B IPUPOJIE, OXpaHbl BHUIOB, JIKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOMIMX JIOACH (COOMIONEHHUS Mep
npoQUIaKTUKK  3a00JieBaHMUM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATCIbHOCTH B
Ype3BBIYAITHBIX CUTYALUAX MPUPOJAHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN M YMEHUH B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JJIi OCO3HAHHOIO BbIOOpa OOYyYarOUMMHUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MoOcienyromeMy IpodecCUOHATbHOMY
CaMOOMPEEICHUI0, B COOTBETCTBUU C WHIWBUIYaTbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHE OHMOJIOTUM Ha YIIIyOJCHHOM YPOBHE
cpeanero obmiero oopazoBanusi, cocraniser 201 vac: B 10 xiracce — 102 gaca (3 yaca B Hezeno),
B 11 xmacce — 99 yaca (3 vaca B HezIenIO).

Ot6op opraHu3alMOHHBIX (QOpPM, METOJOB U CPEeACTB OO0yudeHuss OUOJIOTUH
OCYILECTBIISICTCS C YUETOM CIEHU(PHUKU €ro COJCpXKaHUS M HANpPaBICHHOCTH Ha MPOIOIDKCHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
obOpazoBaHwUs.

OO0s3aTenbHBIM YCIIOBHEM IpU OOyYeHMH OHOJIOTMM Ha YriyOJEHHOM YpPOBHE SIBIISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTHYeCKUX padbor. Takxke ywacTue oOydaromuxcs B
BBIIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATEIICKUX — paboT, TeMaThKa KOTOPBIX
OIpeNeNIAeTCsl YYHUTEJIEM Ha OCHOBE HMEIOIIMXCS MaTepUabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOAHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUSA
10 KUIACC

ConepxaHve MpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHasi Hayka. Kparkas ucropus pa3BUTUS OHOJIOTHH.
buonornueckue Hayku W u3yyaemble UMH MnpoOiembl. DyHAamMeHTaJIbHBIE, NPUKIATHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HayeHrne OMOJOTMHM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouonormei. 3HaueHHE OHONOTMHM B MPAKTHUYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpPaHE
MIPUPOJIBI.

JdemMoHcTpanuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I.
Mennens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxkos, H. . Basunos, H. B.
Tumodees-PecoBckuid, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKamm», «CucreMa OMOIOTHYECKUX
HayK».

Tema 2. JKuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LEJOCTHOCTb, CIIO)KHOCTb U YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTD,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

VpoBHU OpraHu3aludyd >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIA, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIALIMOHHO-BHIOBO, HKOCHUCTEMHBIN (OMOreoeHOTUYECKHIA ),
o6uocoepnsiii. [lponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak popma cymecTBoBaHUS MaTepuu. Hayku, n3ydaromniye >KUBble CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHHU3aLUU.

Nsyuenne xuBbIx cucteM. Meroasl Ouonornueckor Hayku. HaOmronmenue, usmepeHwue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue »skcnepumenta. IlocraHoBka u mpoBepka rumnote3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ H0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yibTaToB. [IpHuMHbI MCKaXKeHUS! PE3yJIbTaTOB IKCIIEPUMEHTA.
IToHsITHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmumelr 1 cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «DBHOIOTHYECKHE CHCTEMBDY,
«CBo¥icTBa KUBOU MaTepun», «YPOBHHU OPTraHU3ALMH KUBOU NMPUPOIBD, « CTpOEHHE )KMBOTHOM
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpraHu3May,
«buoreonenosy, «buocdepar, «MeToabl U3yUeHHUs KUBOH IPUPOJIBD».

Oo6opynoBanue: 1abopaTropHoe 000pyIOBAaHUE TS MPOBEACHUS HAOIOACHUN, U3MEPEHUI,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonb30BaHHE pPa3IUYHBIX METOJOB IPU H3YyUEHUU KUBBIX
CUCTEM.

Tema 3. brnosorus KjieTku



Knetka — cTpykTypHO-(GYHKIIMOHATbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeTtoapl MOJEKYJISIPHOM W KJICTOYHOM OWOJIOTHMH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe eHTpUudyrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas muxpockonus. Bumanvhoe (npudicusnennoe) usyuenue Kiemox.

JdemoHcTpauuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «lcTopus
pa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl PacTUTEIbHBIX, )KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «V3yueHue MeTONOB KIETOYHOH Omosoruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [ILIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKu

XVMMUYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIBTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMM KIETKH, TEIUIOPETYJIALHUN.
MuHepalibHbIC BEIIECTBA KIIETKH, UX OHMOJOrHYecKast poib. POIIb KATHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BeleCTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOM Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkiun 6enkoB. [lpuonut.

VYrneBoasl. MoHOcCaxapuabl, AMCAXapHJibl, OJMrocaxapuibl U mnonucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKIMU
YIJIEBOJIOB.

Jlumuael.  TmapodmneHO-THIpOdOOHBIe  cBoiicTBa.  Kmaccudukammss — mummmos.
Tpurnunepunasl, Gochoaunuibpl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6imue
CBOWCTBAa OMOJIOIMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
IIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenne HykinenHOBBIX KUCIOT. HykieoTuasl.
[Tpunuun xkommuiementapuoct. I[IpaBuino Yapradda. Crpykrypa JIHK — nBoitHas crupais.
Mecronaxoxnaenue u 6nonornuyeckue pynkuuu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenue mosekysbsl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢bynkumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (yHKIUU B KIeTKe. [[pyeue
HyKneo3uompugocpamor  (HTD). CeksenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouosiorus: OMOXMMHYECKHE M OHO(PU3UYECKUE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyil. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpupoOHbIX AHAL0208.

JdemoHcTpanuu

[Moptpetsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B  HEXKHMBOH IPHUPOLE»,
«PacnpeneneHrne XUMUYECKHX JJIEMEHTOB B )KUBOU IPUPOJIEN.



Tabmuupr u cxemsl: «llepuogmdeckasi TaOIUIa XUMHUYECKHX DJIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYpbl OEIKOBOW MOJNEKYIb», «CTpoeHHe MOJEKYJ yrieBofoB», «CTpOoeHHE MOJIEKYII
TunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHrne MOJeKyIbl ATDy.

OOGopyaoBaHue: XMMHUYECKas TTOCYy1a U 000pyI0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OENKOB C IOMOIIbIO KAaUeCTBEHHBIX PEaKIIUii».

JlabopaTopHnasi paGora «/ccnegoBaHue HyKJIEMHOBBIX KUCJIOT, BBIJEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue 1 yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIOHAJIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHne mNpoOKapUOTHUECKOW KIeTkH. Kilerounas crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CcTpOoeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie n (HyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarndeckas meMmOpaHa
(mma3manemma). CTpykTypa IuUta3MaTuueckoil MeMOpanbl. TpaHCIOPT BeIIECTB dYepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas auddQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIM aKTHBHBIM TpaHcmopT). [lomynmponunaemocts mMemOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMMUTO3: MUHOIUTO3, paronnTo3. Dk3ouuTo3. Kinerounas creHka.
CrtpykTypa v QyHKINUN KJIETOYHOU CTEHKU pacTEHUH, rprOoB.

[uronnazma. Iluro3zone. Lurockener. [IBukeHne nuromiaasmbl. OpraHoWAbl KIIETKH.
OnHOoMeMOpaHHBIE OpraHOUABI KIeTKH: »HjomIazMarndeckas cetb (DIIC), ammapat ['ombmkw,
JM30COMBI, WX CTpOCHHE W (QYHKIWHU. B3anMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TIpaHYJISpPHOTO peTuKyiayMma. Mexanusm Hanpasnenus 6enxkos ¢ JIIIC. Cunres
pacTBopuMBbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBII)
SHIIOIIA3MATHYECKU peTukyiryMm. CexperopHast ¢yHKms anmapara [ onbmxu. Moougpukayus
benxos 6 annapame I onvoorcu. Copmupoexa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[TomryaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPHUHU, MJIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmuod. Cumbdbuocenes (K.C. Mepeackosckuui, JI. Mapeynuc). Ctpoenue u
GYyHKIMM  MUTOXOHApUM ¥ TUlacTuA. l[lepBUdYHBIC, BTOPUYHBICE U CIIOKHBIC TUIACTUJIBI
(OTOCUHTE3UPYIOIIUX JYKApUOT. XJIOPOIIACTBI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHUN.

HememOpannsie opranouas! kieTkd CTtpoeHne ¥ (QYyHKIMA HEMEMOPAHHBIX OPTaHOWIOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpouiaMeHTbl. AKmuHo8ble
Muxpoguramenmol. MBIIIEUHBIC KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Kietounsrit nentp. CrpoeHue | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

Anpo. Obonouka siapa, XPOMATHUH, KApUOILIA3Ma, SAPBIINIKU, UX CTPOEHUE U (YHKIUU.
Snepublii GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBI. J{uHamuka s0epHou
06on104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkitoueHus. CpaBHUTEIbHAs ~ XapaKTEPUCTHKA  KIETOK  JYKapuUOT
(pacTUTENnsHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



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

Tabmuublt u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe KUBOTHOM
KIeTKN», «CTpoeHue pacTUTENbHON KIeTKW», «CTpOeHHe MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpPENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOIpEenaparbl 0aKTepuabHbIX KJIETOK.

JlabopaTopHasi paGora «/3yueHne CTpOeHUS KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBONCTB KIIETOYHOW MEMOpaHBI».

JlabopaTopnas paGora «VccnegoBaHue mia3Moin3a U ACIIIA3MOJIM3a B PAaCTUTENIbHBIX
KJIETKax».

IIpakTuyeckas padora «/3yueHue ABUKEHUS UTOIUIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NMPeBpallleHUe IHEPrUM B KJIeTKe

AcCCUMWISIIIMS U TUCCUMUWIISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOGHBIH ®  TeTepoTpodHBIA. YdyacTHe KuciIopojga B OOMEHHBIX — IpoIleccax.
Ounepreruyeckoe oOecrieueHne kieTku: mpeBpameHne AT® B oOMeHHBIX THpoleccax.
@DepMeHTAaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabosnn3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiictBa M MexaHusM peiictBus. Kodepmentol. OTinuus (EepMEHTOB OT HEOPraHMYECKHX
KaTaim3aTtopoB.  benku-akTuBaTopel W OEIKU-MHTHOUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIINI OT pa3IuYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OPraHUYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
okcueenHvlll  homocunmes Yy baxmepuii. Ceemocoouparowue nueMeHmMsbl U NUSMEHNb
peakyuonnoeo yeumpa. Pomps xnopomactoB B mporecce porocuHTe3a. CBeTOBas W TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvt pomocunmesa. [IpogyKTUBHOCTE (HDOTOCHHTE3A.
Brnusinue pa3nudabix pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHUUUPYIOLIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AnaspoOHble opranui3Mbl. Bunbl 6poxenus. [IpoaykTel OpoKeHHS ¥ MX HUCHOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yaUTENn
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreTndeckoro obMeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOpPOAHOE PACHIEINIEHUE TIIIOKO3bI.

buonorudeckoe okuciaeHue, WU KIETOYHOE JbIxaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluxnnmdeckue peakuuu. OxuciautenabHoe (GochopuiimpoBaHHE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMymiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JdemoncTpanuu

[Moptpetsr: [Ix. [puctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuemnn, I'. A. 3aBap3uH.

Tabmuupl m cxembl: «POTOCHHTE3», «IJHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas padotra «l3ydyeHue KaTaJIUTHUECKOW aKTUBHOCTH (EpMEHTOB (Ha
MpUMepe aMHJIa3bl UM KaTanas3bl).



JladbopaTtopnasi pabGora «l3yueHue QEepMEHTATHBHOTO pACIICIUICHUS TEPOKCH/IA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopnasi paboTa «CpaBHeHHUE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEeHHE TTPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciencrBenHasi nHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanmsanus HacnencTBEHHOM WHGopMmauuu. ['eHeTWdyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue TpancnoptHeix PHK B GnocunTtese Oenka. YcinoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B GnocuHTE3e OelKa.

Coepemenuvie npedcmasnenus o cmpoeHuu ceHog. OpraHu3aiusi TeHoMa y MpPOKapuoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). Monekynaprvie mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomel 2enog. Perynsaius oOMeHHBIX MpoiieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — Hekinerounbie GOpPMBI KU3HU U 0ONMUratHbele mapa3utbl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiti yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, peeepmasda,
unmezpasa.

BupycHbie 3a0oyieBaHus 4elloBeKa, JKMBOTHBIX, pacrenmid. CIIWJ, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungopmamura: unmezpayus u anaiuz 6orvuux maccusos («bigdata») cmpykmyphuix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 0ocmasKu 1eKapcme.

JdemoHcTpanuu

IToptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmumet u cxembl:  «buocuHTes Oenka», «leHeTmdeckuii kom», «Bupycem,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYyCay.

Tema 8. /KuzHeHHBIN HUKJI KJIETKH

Knerounslii nuki, ero mepuoisl u perymsnus. Muarepdaza u muro3. OcoOeHHOCTH
npolieccoB, nporekarommx B uHtepdase. I[loaroroska kierku k nenenuto. Ilpecunrerndeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEpPa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanun — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAUIENbHOCTh. MexaHU3M
permukanmu - JIHK.  Xpomocomsl. Crtpoenme xpomocom. Temomepsl u  Tegomepasa.
XpOMOCOMHBIII HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA U TaryiouJHbIA HAOOPbI XPOMOCOM.
I"'omonornynsie XxpomMocomsl. 110710BbIE XPOMOCOMBI.

Jlenenne kietkn — muro3. CTaguum MHUTO3a M NPOUCXOJAIIME B HUX Ipouecchl. Turmsl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadyeHre MUTO3a.

Perynsuus muroTnueckoro uukia kietkd. [Iporpammupyemast kietodHas rulenp —
aroInTos.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuuecxkue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabmuupl u cxembl: «KW3HEHHBIA MUK KICTKH», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pennukanus JJHK».

OO6opynoBaHue: CBETOBOH MHUKPOCKOI, MHKpompernaparbl: «MHUTO3 B KIETKax KOpeIIKa
TyKay.

JlaGopaTtopnas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOnroneHne MuTo3a B KIETKaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAIBHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEIECSATEIbHOCTH OJAHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue mpoTUcTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tunel pacTUTENBHBIX TKaHe: oOpa3oBaTenbHAas, MOKPOBHAs,
MPOBOAAIIAs, OCHOBHAsA, MexaHuueckasd. OCOOCHHOCTH CTpOeHHMsI, PYHKUMUNA U PaCHOJIOKEHUS
TKaHEN B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: JIUTETHAIbHA,
COCIMHUTENbHASA, MbllIeuHas, HepBHasA. OCOOCHHOCTH CTPOCHUSA, (PYHKIHMA U pPaCHOIOKEHUS
TKaHEeH B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesioBeka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIi U BHyTpeHHUI ckeneT. CTpoeHUe U TUIIbl COeAUHEHUS
KOCTEH.

JIBw>xeHue opraHu3MoB. JIBM)KEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHHUYHOE. J[IBU)KEHHE MHOTIOKJIETOYHBIX PpACTEHUH: TPONU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucreMa. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. Ilornomienre Bojabl, YIIAEKUCIOro raza 1 MUHEPAJIbHBIX BELIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[luraHre MO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBLHOTO TpakTa. llumeBapuTenbHbIe
xenesbl. [luimeBapurenbHas cuctemMa 4esioBeka.

Hpixanue opranu3MoB. [[pixanue pacrenuid. J{prxanue >xuBoTHBIX. uddy3us razoB uepes
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxaTenbHas MOBEpXHOCTh. JKabepHoe U JErodHOe
JIbIXaHue. JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OBOJIOLMOHHOE YCJIOKHEHUE
CTpOoeHHSI JETKUX IO3BOHOYHBIX JKMBOTHBIX. JlpIXaTeibHass cucTemMa denoBeka. MexaHu3m
BEHTWIALINH JIETKUX Y NITUIl U MJICKOMUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTtema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjie, KpPOBEHOCHBIE COCYIbI M KpoBb. Kpyru



KpOBOOOpaIeHHsl.  DBOJIIOIIMOHHBIE  YCIOXHEHHS  CTPOEHHS  KPOBEHOCHOM  CHUCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Beinenenue y opraHusmoB. Beinenenue y pacreHuil. BeineneHue 'y  KHUBOTHBIX.
Cokpatutenbuble Bakyonau. Opranbsl BblaeneHus. DuibTpanus, cekpenuss U oOpaTHOe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BbiAeNeHus. CBsA3b MOJOCTH Tejla ¢ KPOBEHOCHOM
U BBIICIUTENBHON cUCTEMaMU. BpleneHne y MO3BOHOYHBIX JKMBOTHBIX M uernoBeka. lloukn.
Crpoenue u pyHkunonupoBanue HeppoHa. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropsl OakTepuii u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOU 3a1UuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X MPOU3BOAHBIC. 3alllTa OpraHu3Ma
oT Oosie3Hed. MmmyHHas cucrema uyenoBeka. KIeTOUHBIH W TyMOpaldbHBIM WMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMYyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpOKIEHHOTO IMMYHHUTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBaHUH.

Pa3apaxxuMocTe M peryiauuss y OpraHu3MoB. Pa3ipakumMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazapaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3Ha4YCHHUE.

HepBHast cucrema u peduexTopHas peryisius y >KUBOTHBIX. HepBHas cucrema um e€
OTZENbl. DBOJIIOIMOHHOE YCIO0KHEHUE CTPOCHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

'ymopanbHas perynsiuuss ¥ SHIOKPUHHAs CUCTEMa JKMBOTHBIX M 4yesoBeka. JKenessl
DHJIOKPUHHOM CHCTEMBI M KX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBsA3b HEPBHOU U
SHJIOKpUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuubl u cxembl: «ONHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE BOJOPOCIH,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEE CTpOEHHME HACEKOMBIX», «TKaHU pacTeHHi»,
«KopHeBble cucremol», «Ctpoenue crebns», «CTpoeHHE JUCTOBOM IUIACTUHKWY», «TKaHU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOocHas cucremay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblieyHas cucremay,
«BpiienurenpHas cucremMa», «DHJIOKpPUHHAS cucTteMay, «CTpoeHue Mblby, «MMMyHUTETY,
«Kumeynomnonoctasiey, «CxeMa NUTaHUs pacTeHui», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHUe IUIaHapun», «BHyTpeHHEe CTpOEHHE A0XKIAEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBuas cucrema nrtuny, «HepBHas cuctema MIIEKONMMUTAIOMIUXY,
«HepBHas cucrema yenoBekay, «Pediuekcy.

ObopynoBaHue: CBETOBOH MHUKPOCKOIN, MHKpOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEel, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KHUBbBIC
AK3EMILISPbl KOMHATHBIX PACTEHU, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyoBaHHE [UId JEMOHCTPAallMd I[MOYBEHHOIO M BO3AYIIHOTO THMTAaHUS pacTEHH,
pacuienyieHus Kpaxmaia M OelkoB 1ojJ JeiictBueM (epMeHTOB, OOOpyJOBaHUE IS



JEMOHCTpPAIIMH OTBITOB M0 U3MEPEHHIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeIbHbIX
JBUKEHHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHasi paGora «/3ydueHue TKaHel pacTEHUN.

JlaGopaTtopHas padora «/3yueHne TkaHeil )KUBOTHBIX).

JlaGopaTtopnas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOkeHHe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U M0JIOBOE. Buabl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkenue. [lonoBele kneTku, unu ramerel. Meiio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszputue. ['ameTroreHe3 y KMBOTHBIX. IlojoBble  Jkele3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmtotoTBOpeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy’kKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTH — HayKa O pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOpHOTeHE3a KUBOTHBIX (Ha MpUMepe JITyIKH). JpobieHue.
Tunel npobnenus. Jemepmunuposarnnoe u HedepMuHuposanHoe opobnenue. bracmyna, munwvi
onacmyn. OCOOEHHOCTH JPOOJIECHUS MIICKOTHUTAIONIUX. 3apOABIIIEBLIC JTUCTKHA (TaCTPYJISIIHS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3auMmHOe BiMsSHUE YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3yibTaT HEpapXWUYeCKHX B3aHMMOJEWUCTBUI reHOB. BuusHue Ha
AMOPHOHAILHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButue xuBoTHBIX. [locTamOpmonanmeHBI mepuon. [Ipsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIO3BOHOYHBIX W ITO3BOHOYHBIX JKHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOro0 M HENPSIMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PEryJSIMUM POCTAa KUBOTHBIX U desoBeka. Craguu
OCTAMOPHUOHAIIBHOTO DPAa3BUTHUS y JKUBOTHBIX M uenoBeka. [lepuojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUe MPOLECCHI.

PasmHoxenue u paszputue pacrenuil. ['ametrodutr u crnopodut. Meiio3 B KMU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHUE M pa3BUTHUE PACTUTENIBHBIX OPraHu3MoB. J[BONHHOE OIIONOTBOPEHUE Yy
LBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTUE CEMEHHU.

MexaHu3MBbI peryJsiiud OHTOTE€HE3a Y PACTEeHUI U )KUBOTHBIX.

JdemoncTpanuu

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

Tabmuipl u cxembl: «BereraTuBHOE pazMHOKeHUE», « TUIBI OECIONOro Pa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXKEHUE HBIVIEHb», «Pa3MHOXEHHUE THUIAPBIY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHLEKIETKH W CIIEPMATO30UIay,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuTHe Maiickoro
Kykay, «Pa3Butue capanum», «Pa3Burtue narymkmn», «/IBoifHOe OMI0I0TBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpOe€HHE CEMSIH OJHOJOJbHBIX U ABYNOJbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«OKM3HEHHBII MUKI MXa», <«OKU3HEHHBIH UMK NAnoOpOTHUKAY,
«Knu3HeHHBIN UK COCHBI.



O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SMIIEKJIETOK U CIIEpPMaTO30UI0B,
Mozienb «L{uKI1 pa3BUTHS JIATYIIKWY.

JladbopaTtopnasi paGora «M3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnueckasi padora «BpIsiBI€eHUE MPU3HAKOB CXOJCTBAa 3apOABIINICH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YWCTas JIMHUS, TUOPUABI, TeHOTHN, (QeHorur. OCHOBHBIE METOJbl TCHETHKU:
TUOPUAO0IOTHYECKHM, TUTOJOTUUECKHI, MOJIEKYIISIPHO-TEHETHYECKHIA.

JleMmoHCTpamumn

Hoptpets: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxeMbl: « MeToIbI TeHETUKI, «CXEeMbI CKPEUTUBAHUSY.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHEeTUUECKUX UCCIACTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemBanue. IlepBblii 3akoH MeHaenss — 3aKOH E€AMHOO0Opasus
rubpuaoB mepBoro nokoneHus. IlpaBuno momuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieneHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanusupyromee  ckpemiuBaHue.  [IpoMexyTouHblli  XxapakTep — HaclleJJOBAHMS.
Pacmiennienue npu3HaKkoB MIpU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH Mengens — 3aKOH HE3aBUCHUMOTO
HacJIeJOBaHMsI IPU3HAKOB. LUTOI0rN4YecKre OCHOBBI IUTHOPUIHOIO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Padoter T. Moprana. CuernyieHHoe Hacae10BaHNE
T€HOB, HAPYUIEHUE CLEIUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPUsl HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IMoyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTepOraMeTHBIM IOJ. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJICHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucreMa. llmeloTponuss — MHOXKECTBEHHOE [EHCTBUE IEHa.
MHO€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonumepus.

['eHeTMYECKUMI KOHTPOJb PpA3BUTHsS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3UOJIOTMUECKUX MPOIIECCOB, TMOBEJCHMS W KOTHUTUBHBIX (YyHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHOM». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUS HacJIeICTBEHHON nH(popMaluu B
MOKOJICHUSX KJIIETOK M OPraHU3MOB.

JdemoncTpanuu

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



Tabmuupl u cxemsl: «IlepBeiii 1 BTOpO 3akoHBI MeHmens», « Tpetuit 3akon Mennens»,
«Ananusupymoniee ckpeuuBanue», «Hemnonnoe nomunupoBanuey», «ClemnieHHOE HAaclleJOBaHUE
MPHU3HAKOB Y Apo3oduishy, «I'eHeTuka monay, «Kapuorun denoBekay, «Kapuotum apo30huib,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlIIeau3m», « BzaumoaeincTere reHoB.

OOGopyaoBaHue: MOJENb IS TEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPUIIOB TIEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPAIMM 3aKOHA HE3aBUCHUMOIO
HaCJIEeJ0BAHUS MMPU3HAKOB, MOJENb ISl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpozoduay.

IIpakTuyeckas padora «V3ydyeHue pe3yiabTaTOB MOHOTMOPUIHOTO CKPEIIUBAHUS Y
TpO30(HITBD).

IIpakTnyeckass padora «l3yueHue pe3ynbTaToB IUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3anmopelictBue TeHoTHIIAa M CpeAbl Nmpu (opMupoBaHuH (eHOoTHNa. V3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHbIE MpPHU3HAKU. BuUIbl  HU3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBECHHAS.

Monudukarontnas U3MEHUYMBOCTh. Ponib cpeasl B (opMupoBaHuHM MOIUGUKAIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHsll ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHUBOCTH.

['enoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW WM3MEHUYMBOCTH. Bubl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunartuBHass u3aMeHUUBOCTh. MeHO03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATUBHOM
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTanmoHHass M3MEHYMBOCTh. Buabl MyTaumii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUMPOBAHHBIE MYTalMH. SIIepHBIE U IMTOILIA3MATHYECKUE MYTalluu.
Comaruueckre W MOJOBbIE MyTauuu. [IpuurMHBI BOSHUKHOBEHHS MyTainui. MyTareHsl U UX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacneacTBeHHOWM wu3MeHunBoctd (H.M. BaBwioB). BuesnepHas HW3MEHUHMBOCTH U
HACJICJICTBEHHOCTD.

Onueenemurxa u 3NUSEHOMUKA, PONb INULEHEeMUYECKUX (YaKkmopos 6 HACIe008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdemoncTpanuu

[Toptpersr: I'. ne ®pus, B. Horanucen, H. 1. BaBuiios.

Tabmuupl u cxembl: «Bunmbl u3meHUHBOCTHY, «Moau@UKaMOHHAS HW3MEHUYHUBOCTHY,
«KomOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «leHernuyeckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

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

JlabopaTopnasi pabora «lccnemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAILMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTtamuu y 1po30(uiibl (Ha TOTOBBIX MUKPOTIPEIapaTax ).

Tema 14. I'eHeTHKA Yeil0BeKa

Kapuotun uenoBeka. MexayHapoJaHas NporpaMma HCCIEAOBaHUS T€HOMa 4YeJIOBEKa.
MeTobl U3Y4YeHHUS] TEHETUKHU YETIOBEKAa: TeHEANIOTMUECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJIAIIMOHHO-CTATUCTUYECKUH, MOJIeKyJIsipHO-TeHeTHnYecknii. COBpPEMEHHOE OmpeesieHre



TE€HOTHIIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4YHciIe ¢ momombto [TI[P-
ananu3a. HacnencrBennsie 3a00s1eBanus 4eaoBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
Bonesnn ¢ HaciencTBEHHOM NpPeapacoyoKEHHOCTbIO. 3HAYEHUE MEAMIMHCKONW TI'E€HETHKH B
NPEIOTBPALICHUH M JICUEHUU TeHETUYECKUX 3a00JieBaHUI dYenoBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTUYECKUE aCIIEKThI
UCCIIEIOBAaHUN B 00JIACTH PeIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akToOpbl MOBBIIICHHOM YyBCTBUTEIBHOCTH YeJIOBEKa K (PU3HMUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKAIoIIel cpeabl. ['eHeTnueckas MNpeapacroiaokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JdemoncTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl M3yuyeHHsS T€HETUKU YeIOBEKay,
«"eneTnueckue 3a001€BaHUs YETTOBEKAY.

IIpakTuyeckas padora «CocTaBi€eHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cenexuusi opranu3MoB

JlomecTukanusa U cenekuus. 3apoXkAeHUE CEeJeKIMM U JoMecTukauuu. Yuenue H. U.
BasusnoBa o LleHTpax mporcXoIeHusI 1 MHOT0oOpa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTHYECKUX PSAJOB B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero sHaduenue s
CEJIEKIIMOHHOM paboTHI.

MeTonpl ceneKITMOHHONW paboThl. ICKyCCTBEHHBINH OTOOp: MacCCOBBIM U MHIAWBUAYATbHBIH.
Otanbl KOMOWHAIIMOHHON ceneKiuu. McnbiTanue npou3BoAUTENeH 1Mo MOToMcTBY. OTOOp MO
TEHOTUITY C MIOMOLIBIO OLIEHKU ()EHOTUIIa TIOTOMCTBA U OTOOP IO FEHOTHUITY C IIOMOIIBIO aHATIN3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboTel. PamuanmoHHBIN U
XUMHUYECKMHM MyTareHe3 KakK HCTOYHUK MyTalUMd y KyJbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHWS © METOAoB pekoMOmHaHTHBIX JIHK mms
IIOJIYYEHUSI UCXOTHOTO MaTepHraa JUlsl CEJIEKLINH.

[Tonyyenne monumuionoB. BHyTpuBHIoBas rubpuanszauus. bauskopoacTBeHHOE
CKpeluBaHue, Wi UHOpuauHT. HepoacTBeHHOe CKpelrBanue, win ayTopuaudr. ['etepo3uc u
ero npuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OrganéHHas rubpuau3anus.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTMKEHMSI CENEKLUHUU pacTeHUd u
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHEe M HM3y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUH M MX JIUKHX
poauyeit i CO3AaHusl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCNBEHHbIX U NPOMbLCA0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
nepcneKmueHbIX MexHoI02Ul.

JdemoHcTpanuu

[optpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopanoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKAEHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CENEeKIH»,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlabopaTopnasi padora «/3yueHne cOpTOB KyJIbTYpHBIX PACTEHHI M NOPOJ JOMAIIHUX
YKUBOTHBIX).



JlabopaTopnasi padora «/3ydeHne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

IOkckypeusi «OCHOBHBIE METOJBI U JOCTHXKEHHS CENIEKIMU PACTeHUH M KMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPa)».

Tema 16. BUOTeXHOJIOTUSI U CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHbIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaauiuoHHas OHOTEXHOJIOTUA: XJeOoIeueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTUi. [Ipon3BoAcTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUS T€HOMOB C LIENbIO NTOJYYEHHs] OPTaHU3MOB U MX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTpEYaroluecs B Npupo/ie ONOCUHTETUYECKHE TYTH.

Kneroynas unnxenepus. MeTolbl KyJIbTypbl KJIETOK M TKaHEH PACTEHUN M KUBOTHBIX.
Kpuobanku. Comaruueckass THOpuaAM3aLUs M COMATHUYECKH sMOpuoreHes. lcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCIUIAHTALUU sIIEp
KIETOK. TexHonocuu 0300p06neHus, KyIbMueUpoGaHus U MUKPOKIOHANLHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'eHHasl MH)KeHepHsl. ICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAaHHE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTrkeHus U NEpCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TEHHOU
WHXCHEPUH.

MenunuHckue ouorexnosnoruu. Iloctrenomuas mudposas menununa. [1LP-auarnocTuka.
MeTaboI0oMHBIN aHATTN3, TEHOEHTPUIECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OvouH)XeHepusi AN pa3pabOTKM  (QyHAaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJIOTHH,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH Cco4YeTaHUeM TEXHOJOIMi TpPEXMEpPHOro OHONpPUHTHHIA U
ckaddonarHTa U pelIeHUs 33a]a9 epCOHATN3UPOBAHHON METUIIHEI.

CoznlaHue BEKTOPHBIX BaKLMH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOM 3allluThl OT
Bo30yaureneir OPBU, ycraHoBiieHHEe MOJIEKYJIIPHBIX MeXaHU3MOB (yHkiuonupoBanus PHK-
CoJIep KalX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXEHEPUI».

JlaGopaTopHas padora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «llosydeHne MOJIOYHOKHUCIBIX IPOLYKTOBY.

Ikekypeust «broTexHoorus — BakHei1as npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NPeACTABIeHUA B OHOJIOTHHI
OpomononHas teopust Y. Jlapuna. [Ipennoceuiku BOSHUKHOBEHHS JapBUHU3MA. JKU3HB
U Hay4Has nestenbHocTh Y. JlapBuna.



JBukyue cunsl 9Boionuu  BuaoB no Y. JlapBuHy (BbICOKass HWHTEHCHUBHOCTH
pPasMHOKEHHSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu sBomtonuu (CTD). HelirpanbHas TeopwHs 2BOIIOIIH.
CoBpeMeHHasi 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAYEHHE HBOJIIOIMOHHOW TEOpHH B (OPMHUPOBAHUHU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JdemMoncTpanuu

[Toptpetsi: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuna >KUBBIX
cymiectB (mo Jlamapky)», «MexaHusMm (opMUpOBaHUS MPUCIIOCOOTICHUNH Yy pacTeHudl u
®UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyrta nmyremectsus Y. [lapsunay, «Haxoaku Y.
HapBuna», «®opMbl 60prObI 3a cymectBoBaHue», «llopoabl romy6eit», «Muoroobpasue
KyJBTYpHBIX (hopM KamycTsD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMs IBHXKYIIUX CHUJI 3BOJIOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOTIOLIUN.

Tema 2. MUKpO03BOIIOLHUSA U €€ pe3yJibTaThl

[Honynsauus kak sneMeHTapHas eAWHHUNA 3BOMOIMH. COBpEeMEHHBIE METOJbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3mMeHnenue reHo(oH/1a NOMmyJIsIUM KaK
3JIEMEHTAapPHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHeTnueckoro pasHoBecus Jx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIUME CHIIBI) JBOJIONMH. MYTalMOHHBIA TIpoIecc.
Kom0OunaruBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciayuaiiHble HEHalpaBli€HHblE W3MEHEHUs
qyacToT ajulenaed B momymsauusax. OD¢¢exT ocHoBatens. Ipgexkm OYMuLIOUHO20 20PIbIUUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s3¢hghexma
Opetiha 2enos 6 Oonvwux u marvlx nonyasyusx. Murpanuu. V3onsmust MOMyJISIAR:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBenHblif oTOOp — Hampabistomuil ¢aktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
oTOopa: IBWXKYIIUHN, CTAaOWMIM3UPYIOLIUH, paspbiBatomuii (au3pyntuBHbii). [lonoBoit ot6op.
Bo3HMKHOBEHME U ABOJIIOLKS COLIMATILHOTO ITOBEACHUSI )KUBOTHBIX.

[IpucnocoOneHHOCT, OpPraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
MPUCTIOCOOICHH y opraHu3MoB. ApomMopdo3sl U uanoaaanTanuu. [IpuMeps! nprucnocodieHnit
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u crpykrypa. BumoobpazoBaHue kak pe3yiabTaT MHUKPOIBOIIOLMH.
M3onmsauuss — xiroueBoil ¢dakrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monumonan3auus, rudpuanzanus). JJIuTeIbHOCTb SBOIOIIMOHHBIX IPOIECCOB.

Mexanuszmbl GopMUpOBaHHS OMOJIOTUYECKOTO pa3HOO0pa3usl.

Ponb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJIOB COXPAaHEHUS
6uopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U MX X035ieB. MexaHH3MbI
(bopMHUpPOBaHHS YCTOMIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

optpetsr: C. C. YerBepuxos, 3. Maiip.

Tabnuubl 1 cxembl: «MyTalMOHHAs U3MEHUYHUBOCTBY, «[lomysuonHas CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «/IBmwKymume CHIIBI  DBOJIIOIUNY,



«OJKonoruyeckas M30JSIIMS MOMYJSUi ceBaHCKOM Gopenn», «['eorpaduyeckas u30IALUSA
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «IlomyssiuoHHbIe BOJHBI YHCICHHOCTH
XUIIHUKOB M KepTB», «Cxema IEHCTBUS €CTECTBEHHOro oTOopa», «DopMbl OOpnOBI 3a
CYILIECTBOBaHHE, «MHycTpuanbHbIil MEJTaHU3M», «KuBble HCKOIIaeMble,
«ITokpoBUTENbCTBEHHAs OKpacka >»XHBOTHBIX», «lIpemympexnaromas okpacka >XHBOTHBIX),
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCTHY,
«Kpurtepun Buna», «Bunsl-gBoiiHuku», «CTpykTypa Buaa B mnpuponae», «CrocoOs
BUnooOpazoBanus», «l'eorpaduyeckoe BumooOpazoBaHWe TpEX  BHUJAOB  JIAHJBIIICHY,
«JKoNoruueckoe BHUI000pa3oBaHue BUAOB cuHUL», «llonummounsl pacrenuit», «KamyctHo-
peneyHbId THOPUIY.

Ob6opynoBanue: repdapuu pacTeHHUH, KOJUIEKIIMM HACEKOMBIX, dydesna MTHIl U 3BEper C
npUMepaMHu pa3jMyYHbIX MPUCIOCOONIEHUH, Yyyena MTHUIl U 3Bepel pa3HbIX BUIOB, repbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JladbopaTtopnasi pabora «lIpucnocobiiennst OpraHu3MOB U HMX OTHOCUTEJIbHAs
1EJIeCO00Pa3HOCThY.

Jla6opaTopnasi pabora «CpaBHEeHUE BUI0B M0 MOP(POIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosonusi u e€é pe3yJbTaThl

MeTtobl u3yueHus: MakpolsBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOJIOIHH.
[Tepexonubie Gopmbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.

buoreorpaduyeckne wmetonsl wu3yudeHus osBomonuu. CpaBHeHue ¢uopsl U (dayHbl
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOpHOJIOTHYECKUE W CPaBHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyUCHHS HBOJIOIHH.
['eHeTHYecKkue MEXaHU3MBI SBOJIOIMU OHTOTE€HE3a W TMOSBJICHHS SBOIOIMOHHBIX HOBIIECTB.
['oMostornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyJIIpHO-
FEHETUYEeCKUEe, OWOXMMHUYECKME M  MaTeMaTH4YeCKHME METOJAbl M3yYEHHUs  HBOJIIOLHUU.
["omonornynsie renbl. CoBpeMEHHbIE METO/IbI TIOCTPOECHUSI (PUIIOTEHETUUYECKHX JEPEBLEB.

XPOMOCOMHBIE MyTalli1 U SBOJIIOLMSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (mpaBwia) JBOMOUUU. [lpunyun  cmeHvl  QYHKYuULL.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIIOLUY.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «PUIOreHETUYECKUH Psil JTOIAAN», «APXEONTEPUKC, «3Bepo3yObie
suiepe», «Crerouedansy, «Punnodurer», «CemeHHbIe ManopoTHUKWY, «buoreorpaduyeckue
30HbI 3emun», «[peiid koHTHHEHTOB», «Penuktb», «HawanmpHble cTaauu 3MOpPHOHAIBHOIO
pa3BUTUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  QHAJIOTMYHBIE  OPIaHbDY,
«PyaumeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpBHI YENIOBEKa W LIMMIIaH3e», «[maBHBIE
HaIpPaBJIEHUS IBOJOLUNY, «O01I1e 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKA HMCKOMAEMBIX OCTAaTKOB OpPTraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. [IpoucxoxkaeHue u pa3BuTHe :KU3HU HA 3emJie

Hayunble rumoTte3bl NpoOMCXOXKIEHUS >KU3HM Ha 3emie. AOHMOreHe3 U IMaHCIEepMMS.
JloHay4Hble NpEACTaBICHUS O 3apOKJICHUM JKU3HU (KpealuuoHu3M). ['umoresa MOCTOSHHOTO
camo3apOo>KJIeHUs KU3HU U €€ onposep:keHue oneltaMu @. Penu, JI. Cnannanuany, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.



OcHoBHbIE ATarnbl HeoOpraHuueckoil Bosonuu. [InanerapHas (reojsoruyeckas) 3BOIIOLHUS.
XuMHUECKasi HBOJIONMS. AOHOTeHHBI CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. M. Omnapuna, rumote3a mepBuuHOro OynboHa Jx. XosgelHa, reHeTHYecKas
runoteza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MPOTOKIIETKH.

Hcropus 3emnn u wmeroasl €€ wusydeHus. lckomaemble OpraHM4ecKHe OCTATKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHAasE M aOCOJIOTHAsT  TEOXPOHOJIOTHS.
['eoxpoHoONOrnYecKas mKana: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnbie 3Tanel oprannyeckoil 3Bostouuu. [losiBIEeHHE W 3BOJIIOLMS MEPBBIX KIETOK.
Oomonuss MeTtabonu3Mma. Bo3HukHOBeHHE mepBbIX 3SKocucTeM. COBpEeMEHHBIE MHUKPOOHBIE
OMOTUIEHKM KaK aHajor TepBbIX Ha 3emie coolmiectB. Ctpomartonutsl. [IpokapuoTsl u
3YKapUOTBHI.

[Ipoucxoxaenue sykapuoT (cUMOMOreHe3). DBOJIOIMOHHOE IMPOMCXOXKICHUE BHUPYCOB.
[IpoucxoxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHME  OCHOBHBIX  T[pYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHoBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMop(ho3bl PACTEHUH.
Beixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPAacTeHUM M 3aBOEBAHUE HMH CYILH.
Cemennble pactenust. [IponcxoxkaeHne BETKOBBIX PaCTEHUH.

OcHOBHBIE 3Talbl 3BOJIOIUHU XKUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BHIE
KUBOTHBIC. JKH3HBL B BOJIE. DBOJIFOIMS TO3BOHOYHEIX. [IponcxoxaeHne ampuOuil 1 penTHIIni.
[TpoucxoxaeHne MIICKONHUTAIUX W NTUIl. [IpuHiun ximrodeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasBuTHe xn3HM Ha 3emile 110 3paM U NEpUOAM: apXeil, MPOTepO30M, NaIeo30M, ME30301,
KaifHo30M. OOmias XapakTepHCTHMKa KIUMaTra W TeOJOTHYECKUX MpoueccoB. llosBnenne wu
pacuBeT XapaKTEpHBIX OPraHW3MOB. YTJIe0Opa3oBaHWE: €r0 YCJIOBUS W BIHMSHHE Ha Ta30BbIH
cocTtaB atMochepsbl.

MaccoBble BBIMHpPAHUsI — SKOJOTHYECKHE KpU3UCHI mpouuioro. llpuunssl U cieactBus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpHU3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHHUs OuopazHooOpas3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIUMIBI KIaccuPUKAIUU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, Y. . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penuy, «Cxema onbita JI. [TacTepa mo u3yueHuto
camo3apoxkJieHusi xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «3Ttansl HeopraHMuecKon
sBoroLIMNY, «['eoxpoHonoruueckas mikanay, «HadanpHble 3Tanmbl OpraHUYeCKOW SBOIIOIUMY,
«Cxema o00pa3oBaHUs DJYKapHOT MyTéM cuMOHoOreHesa», «CucremMa 3>KUBOM HPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «PunnoputTh», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOUHBIE BOJOpocian», «Mxm», «llanmoporHuku», «l'onoceMeHHbIE
pactenusi», «OpraHbl ILBETKOBBIX pacTeHuil», «CxeMa pa3BUTUS JKUBOTHOTO MUY,
«ApoMop¢ho3bl  KUBOTHBIX», «IIpocteiimme», «KumeunononoctHsiey, «llmockue dvepBu»,
«YneHnucroHorue», «PbI0BDY, «3eMHOBOJHBIEY, «IIpecmpikaromuecs», «IItnupm,
«Mnekonuratomuey, «Pa3BuTme KM3HM B apXeWckou apey», «Pa3BuTue IKHM3HHM B



MPOTEPO30MCKON 3pe», «Pa3BuThe >KU3HU B TMANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3Burhe »U3HM B KailHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAY.

O6opynoBanue: repOapuyd pacTeHUN pa3IUYHBIX OTIEJNOB, KOJJIEKIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJEThI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl M 3BEpeH, KOJUIEKIMHM OKAMEHEJIOCTEH, MOJE3HBIX
MCKOIIAEMBIX, MYJISIKU OPIraHUUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JjgabdoparopHasi padora «MonenupoBanue onbiToB Muuiepa—tOpu no
M3Y4YEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTopnass paGora «l3yueHue U ONHUCAaHUE MCKONAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckass padora «l3yueHne OCOOEHHOCTEH CTPOEHHUS PACTCHHH pa3HBIX
OT/ZIETIOBY.

IIpakTnyeckas padora «/3yuyeHne ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPONOreHe3

Pa3penbl u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTHH.

CraHOBIIEHHE MPEJCTABICHUN O MPOUCXOXKIACHUU 4YeJNOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo uyenoBeka ¢ JKUBOTHBIMHU. (CuHcTEMaTHUeCKOE€ IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YENOBEKa C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuoNornyeckue, (U3N0Ioro-0MOXMMHYECKHe, MoBeAeHYecKkne. OTIHuYus YelnoBeKa OT
KUBOTHBIX. [IpAMOX0K/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rojgoBHOIO
MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

JBuwxymme  cuiabl  (QakTopel)  aHTpPOMOreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIE.
CooTHolleHre OUOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBIC CTaIUM aHTpONoreHe3a. PanHue yenoBekooOpasHble 00e3bsSHBI (TIPOKOHCYJIBI)
¥ PaHHUE TOHTHJIBI — OOIIHE MPEAKH YETOBEKOOOPa3HBIX 00€3bsH U JIOACH. ABCTPATONUTEKH —
JBYHOTHE TpEIKU JIroAcH. YenoBek yMenblid, EpBbIE M3TOTOBICHMS Opyauil Tpyaa. Yemosek
MPSMOXOJSIIIUN M TEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek reuieab0eprckuil —
001Nl MpeoK HeaHIePTaIbCKOr0 YEIOBEKa U YeJIOBeKa pa3yMHOro. YenoBek HeaH epTaibCKui
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbI COBPEMEHHOIO THIIA, JEHHCOBCKUMI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezaenamu Adpuku. [laneoreneTrka u nmaaeoreHOMUKa.

DOBOJIIOLIMS COBPEMEHHOI0 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISALUSAX YEIOBEKa.
MyTanuoHHbIi nporiecc U noauMopdusm. TlonmynsuoHHbIe BONHBI, Apeiid reHOB, MUTPAIU U
«3(hdexT ocHOBaTENN» B MOMYJISALUAX COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBaTOpUANIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IIyTH pacCeJICHWs 4YeloBeKa M0 IulaHeTe. EauHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCT, 4eaoBeKa K  pa3HbIM  yCIOBHUSM
OKpy»Karoliel cpensl. Biausuue reorpaduyeckoit cpeasl u aperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexaucuunauHapable  MeToAbl B (pusnueckor  (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TMaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHMN.
buoconuaneHble  UcclenOBaHUA ~— NpUpOAbl  4denoBeka.  MccienoBaHue — KO3BOIIOLHHU
OMOJIOTMYECKOT0 U COLIMAIIBHOTO B YEJIOBEKE.

JdemoHcTpanuu



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

Tabmumer uw  cxeMbl: «MeETOABI  aHTPOMOJIOTUMY», «['OJOBHOW MO3r dYeIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHbD, «CKENeT 4eloBeKa M CKeJeT MIMMIIaH3e», «PyIuMeHTs u
aTaBU3MbD», «/[BHXKyIIMEe CHJIBI AHTPOINOreHe3a», «DBOJIOIUOHHOE JAPEBO YEIOBEKay,
«ABCTpaJIONUTEK», «YHemoBek yMenbli», «HenoBek mpsaMOXoasuiny, «JIeHUCOBCKUN 4ETOBEK)
«Heannepranbipl», «KpomanboHIb», «llpenknu udenoBeka», «OTambl 3BOIIOLNUN UYEIOBEKAY,
«Pacsl yenosekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTeH, MPeIMETOB MaTepHaIbHON KYJIbTYpPhl IPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIO)KETaMH MTPOUCXOKICHUS YeJIoBeKa, (poTorpaduu HaX0JAO0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepelna 4ellOBEKa M 4Yepena LIMMIAaH3€, MOJENb KHCTH YeJIOBEKa U
KHMCTH IIMMITaH3€, MOJIETIN TOPCA MPEAKOB YEJIOBEKa.

JlabopaTopnasi pabora «l3ydenne ocoOeHHOCTEH CTpPOEHHUs CKeJeTa ueloBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTyeckas padora «/I3yueHne 3K0JOrMYECKUX afanTalui YETOBEKaY.

Tema 6. DJkojiorusi — Hayka O B3aHMOOTHOLIEHHSIX OPraHM3MOB H
HAJ0PraHU3MEHHBIX CHCTEM € OKPYKaKlIel cpeaoi

3apoxaeHue U pa3zButhe sKonoruum B Tpyaax A. I'ymOombara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
SKOJIOTUU C JPYTUMHU HAyKaMH.

Metonsl skonoruu. [loneBbie HaOmOnEHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaJIbHBIMH,
pPErHOHANIbHBIN U TJI00AJIbHBIN.

3HauYeHHE SKOJOTUYECKUX 3HAHWM [Jis YelloBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE KakK
OCHOBa CBf3€M uyenoBeuyecTBa C MNpuponoid. DOpMHUPOBAaHME 3KOJOTMYECKOW KyJIbTYpPbl U
HKOJIOTMUYECKOI rPaMOTHOCTU HACEJICHUSI.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumer u cxeMbl: «Pasnensl dkomorum», «MeToasl dkoaoruny, «CxemMa MOHHUTOPHHTA
OKPYXaIOIIEH Cpeab».

JlabopaTopHasi padora «/3yueHne METOA0B 3KOJIOTMUYECKUX UCCIEIOBAaHUIN.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUSA

Okonornyeckne (akTopel M 3aKOHOMEpPHOCTH WX JeiictBua.  Kiaccubukamus
IKOJIOTMYECKUX  (akTopoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpororeHHele.  OOuue
3aKOHOMEPHOCTH JielcTBUS 3Kojdoruueckux ¢akropos. Ilpauno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. IBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue Qgakropsl. CBeT Kak skonoruueckuil ¢akrop. JlelcTBrue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLIEHHUIO K cBeTy. CurnanpHas posb ceera. dotonepuoausm.

Temmeparypa kak skonorudyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToikunoTepMHbIE U TOMOHOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocts kak 3kojorumueckuit ¢akrop. Ilpucnocobiienus pacTeHH K MOAAEPKAHUIO
BojHOro Oamanca. Kiaccudukanus pacteHuid mo OTHouleHHI0 K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHMS OPraHM3MOB: BOJIHAs, HA3€MHO-BO3IYIHAs, MMOYBEHHAs, ITyOWHHas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. (DPHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobaenns opranu3MoB K KU3HU B pa3HbIX cpeiax.

buonoruueckue putmbl. BHemnne u BHyTpeHHHE pUTMBL. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnioco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsatue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHU: NepeBbs, KyCTapHUKH, KyCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBl.
JKuznennbie (GOpMBI KHUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOECHUS M 00pa3a KU3HU.

buotnueckne  Qakropel. Buasl OMOTHUECKMX  B3aMMOJEHCTBHIA:  KOHKYpPEHIIMS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomeparus, MyTyajlu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyeOHW4YecTBO). Herpoduyeckne  B3auMoOIEUCTBHS  (TOMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHMYECKUX B3aUMOJEHCTBUM Ui CYLIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemoHcTpanuu

Tabmuipl 1 cxeMbl: «OKonoruueckue QaxTopedy, «CBETOBOM CHEKTPY», «IKOIOTHUECKUE
TPYIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « TerI0KpOBHBIE )KUBOTHBIEY, «X0JIOJHOKPOBHbBIE
KUBOTHBIEY», «DPU3NOIOrMYECKUE aJanTali >XMBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puTMED, «KnuzneHHbIe GOPMBI pacTeHHI», « Ki3HEHHBIE (POPMBI JKHBOTHBIX),
«IJKocUCTeMa IUPOKOIMCTBEHHOTO Jieca», «DKOCHUCTeMa XBoitHoro necay, «llemu murtanusy,
«XumunvectBoy, «llapazutuzmy», «Konkypenmus», «Cumonosy, «KommeHcanuzm.

OOGopynoBaHue: TepObapuu pacTCHW W JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIUSHUIO
pa3MYHBIX  JKOJIOTWYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEMIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHBBIE KOMHATHBIC
pacTteHus, repOapud M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30YCTOWYHMBBIX
pacTeHuii, dYydena NTHULl M 3BEped, repOApUMl pPACTEHHA, OTHOCSIIMXCS K Trurpoduram,
KcepopuTam, Me30(pHUTaM, KOMHATHBIC PACTEHHs JaHHBIX TPYII, KOJUICKIUH IKUBOTHBIX,
oOHUTAIOIMX B pasHbIX Cpeaax, repOapuu U KOJUIEKLIMU PacTeHUH M KUBOTHBIX, 00JaJar0LINX
yepTaMu TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, Tepbapuu u
KOJJICKIIMM PACTCHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIUHU KHUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOIEUCTBHUSX.

JlabopaTopnasi pabora «BrisiBieHHe MPUCTIOCOOICHHUI OPraHU3MOB K BIUSHUIO CBETAY.

JlaGopaTtopnas pabora «BbisiBIeHME NpPUCIOCOOTIECHUN OPraHU3MOB K BIIHSHUIO
TEMIEPATYPbI».

JlabopaTopnasi pabdora «AHAaTOMHUYECKHE OCOOCHHOCTH pPACTCHUH M3 pPa3HBIX MECT
oOUTaHUN.

Tema 8. Jko/10rusi BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momyssiiuu. [lomynsuus kak Ouonoruyeckas cUCTeMa.
Pons HeomgHopomHocTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTMH BHAOB B
(bopMHpPOBAHNYU MPOCTPAHCTBEHHOM CTPYKTYphI NOMYJIsAMi. OCHOBHBIE IOKA3aTENH MOMYJIALUH:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3pacTHasi M I0JOBas CTPYKTypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIHSL.

Dkojoruyeckas CTpykTypa nomyssiuuu. OleHKa YHCIEHHOCTH MOMmyJsuuu. JuHamuka
HOIYJISILMY U €€ perysanus. buotnueckuil moTeHuMan nonyasiuuu. MonenupoBanie JTMHAMUKU
nomyssiuuu. KpuBble pocTa uuCIEHHOCTH momyisuuu. Kpuble BbDKMBaHMs. Perymsanus



YUCIIEHHOCTU TMOIMYJISIUIA: POJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALUIMX OT IUIOTHOCTH.
OKoJjoru4eckue crpareruu Buaos (r- u K-crparerun).

[MonsitTne 00 skonmormveckoi Hwuiie Bujaa. Mectoobutanue. MHoOromMepHass MOIEIb
skosiornyeckot Humm k.M. Xarunncona. Pazmepsl sxonornueckoil Humu. [loreHumansuas u
peann30BaHHas HUILIN.

Bun xak cucrema nomyssuuil. Apeansl BUAOB. BHIObl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE IKBUBAJTICHTBHI.

3aKOHOMEPHOCTU T[IOBEJECHHUS M MUTpAalMil >KUBOTHBIX. bHOJIOrHueckne WHBa3UU
YyKEpPOJHBIX BUOB.

JdemoncTpanuu

IToptper: [Jx. M. XarunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTMYECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBenHas
CTpPYKTypa mnonyisinun», «Bo3pactHble mnupamuasl nomyiasiuum», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpraHusMammu», «Mopaenb skonornueckord Humm Jx. W.
XaT4YnHCOHAY.

Ob6opynoBanue: repOapuu pacTeHUA, KOJIEKINN )KUBOTHBIX.

Jla6opaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PAaCCENECHUIO.

Tema 9. Jxos10rus cood1ecTB. IKOJOTNYECKHE CUCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLIEHO3E.

OxocuctemMa Kak OTKpoeiTas cucrema (A. JIk. Tencnam). DyHKIMOHATBHBIC OJIOKH
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHThI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abuorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB 1 MOTOK SHEPTUU B 3KOCUCTEME.

OcCHOBHBIE TTOKA3aTEeNHN YKOCUCTEMBI. buomacca u npoaykuus. DKOJI0rH4eCKue MUPaMUIbl
yucesl, OnomMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpouixu. @nyxmyayuu. HanpapneHHble
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBHuHbIE W BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL. AHTPONOTeHHBbIE BO3JCHCTBUS Ha Ccykneccu. KimMakcHoe cooOuiecTBo.
Bbuopa3znoobpa3ue 1 moJHOTa KPyroBOPOTa BEUIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Ipupoansie 3KoCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopell U OKeaHos.
Dxocucmemvl myHOp, 1ecos, cmenell, Ny CMvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasnmnums wmexny
AHTPOIIOTEHHBIMH M MPUPOIHBIMU YKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opojckas ¢uopa u ¢ayHa.
CunanTponu3anus ropojackoi (ayHbl. buomornueckoe ©  XO34WCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBHUA  OpPraHW3MOB B
sKocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuramopos (Kuouesvix 6udos) 6
@yHkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM U  BEHIECTB MEXKAY CMEXKHBIMU
HSKOCHUCTEMaMU. YCTOMYMBOCTh OpPraHU3MOB, TNOMYJSALMA U OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JCHCTBUM.

Mexanuzmbl  8030eticmeus  3a2psA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2aAHUSMEHHOM, NONYJIAYUOHHOM U OIKOCUCMEMHOM YPOBHAX, OCHOBbL IKON02UUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeTOoI0IOTUSI MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JdemoHcTpanuu

[optpet: A. Jlx. Tencnu.

Tabmuupl u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOIUCTBEHHOTO JIECay,
«JKocuctemMa XBOWHOTO Jiecay, «DyHKIHOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemecTB B 23kocucTeMe», «llemu muTaHus (macTOMIHAs, JETPUTHAsN)»,
«JKoJoTHYecKasi MUpaMKIa YUCeID, « IKOJIOTHYeCcKas MupaMuia OMoMacchbl», « DKOJIOrHYecKas
nupamuaa sHeprum», «OOpasoBanme Oomnoran, «llepBuunasi cykueccusi», «BoccraHoBneHue
jeca mocie moxkapa», «IKOocHucTema o03epa», «ArpoueHos», «KpyroBopor BEHIECTB M MOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem».

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, dydelia INTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIEITh YKOCUCTEMBI.

IIpakTuyeckasi padora «/3yuenue u onrcannue ypoOIKOCHCTEMBD».

Jla6opaTopnasi padora «/3ydyenue pazHooOpa3usi MEJIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX).

IKCKYypeusi «IKCKypCHUsl B THIIMYHBIN OMOTreoreHo3 (B ayOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJIOJIbHBIN WJIM MTOWMEHHBIN JIYT, 03€P0, OOJI0TO)».

IKeKypeust «IKCKYpCHs B arpOdKOCHCTEMY (Ha MOJIE WIIHA B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTemMa

Buocdepa — obmeruranerapHast o0ojouka 3eMid, TJe CYHIECTBYET HIIM CYIIECTBOBaJa
KU3Hb. PazBuTHe npencrasienuii o onochepe B Tpynax . 3rocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6aactu 6uocheps! u e€ coctas. JKnuBoe BemecTBo 6Hochepsl U ero QyHKITUH.

3aKOHOMEPHOCTH CymiecTBoBaHUS Omocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocuctembl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OHoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PUTMuuHoCTh siBeHuit B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTre o 6nome. OCHOBHBIE OMOMBI CYILIH: TYHJIpa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTEU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOpBSI. KituMmar, pacTUTEIbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa W (QyHKUHS JKHUBBIX CHCTEM, OIEHKa HMX PECYpCHOTO TMOTEHIHala u
OourochepHbIX PYHKITHIA.

JdemoHcTpanuu

Hoptpetsi: B. Y. Bepnanckuii, 3. 3rocc.

Tabmunet u cxemsl: «I'eocheps 3emnn», «Kpyrosopot azora B mpupone», «Kpyrosopor
yriieposia B npupojze», «Kpyropopot kuciopoaa B npuponae», «KpyroBopoT Boabl B IpUPOIEY,
«OcHoBHBIE OuoMbl cymmy», «Knumatmdyeckue mosica 3emnn», «Tynnpay, «Taiiray,
«Cmemanubiii  yec», «llupokomucTBenubiii  nec», «Cremby, «CaBanHay, «llycTeiHmy,
«Tponunyeckuii nec».

ObopynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPU3HCHI W WX NpUYMHBL. BosnmeiictBue denmoBeka Ha Ouocdhepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3yxa. 3arpsi3HeHue BoAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue nousel. OXxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPOIIOTEHHOE  BO3JEHCTBHE Ha pPACTUTENbHBIK M KUBOTHBIM wmup. OxpaHa
PACTUTENBLHOTO U XUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIIBI OXpaHbl NPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npuponnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.



OCHOBHBIC TTPHHIIAITEI YCTOMYNBOTO PAa3BUTHS YEIIOBEUECTBA W MPHUPOJBI. ParoHaipHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKUX KpU3ucOB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €T0 BEPOSITHBIE ITOCIIE/ICTBUSI.

PazBuTHe METOOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuvie ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuxke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcCmem u cnocooos 6opbobbl ¢ HUONOBPENCOCHUAMU.
Pexoncmpykyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JdemMoncTpanuu

Tabmumpl W cxembl: <«3arps3HeHue arMochepbl», «3arps3HEHHE THUIPOCHEPHD»,
«3arpsisHeHne  mouBbl», «llapHuKOBBIT  3hdexkT», «Ocobo oXxpaHsIeMble PHPOTHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

O6opynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH U JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepanuu, KpacHoil KHUTH peruoHa.



ININTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'TA
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOydYalOIMIMMUCS
POrpaMM CPETHETO O0IIero 0Opa3oBaHusl: THYHOCTHEIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTpaMMbl 1O OHMOJIOTMH BbIIEICHBI
CICMYIOMNE COCTaBIAIONIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHUMCKON  TpayKIaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAETIEHUIO,
Hanuuyue momueéayuu K OOY4YCHHIO OHWOJIOTHM, YeleHanpasieHHoe passumue BHYTPEHHUX
yOKICHHUI JIMYHOCTH HAa OCHOBE KITFOUEBBIX LIEHHOCTEW M MCTOPHYECKHUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOACTBOBATHCSA B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
Ouonornyeckoro  o0Opa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHUYECKOW  KYJIBTYPHI,
cnocobHoCmu cMagums UEIN U CTPOUTH JKU3HEHHBIE TIJIaHBI.

JInaHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaMMBbl 10 OMOJOTHH JOCTHUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMHU B
0011ecTBE MpPaBWIAMH W HOPMaMHU TIOBEJEHUS M CIOCOOCTBYIOT IPOIIECCaM CaMONO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YETOBEKY TPyJa U CTapIIeMy MOKOJEHHUIO, B3aUMHOTO
YBOKCHHS, OCPEe)KHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIHUAIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mnpeamera «bruomorusy MoMKHBI OTpakaThb
TOTOBHOCTb M CIOCOOHOCTH 00YYaroIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIMW, TIO3UTUBHBIX BHYTPEHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEILHOCTA B IMPOLIECCE peaan3alid OCHOBHBIX
HAIpPAaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHUS

c(hOPpMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIIMK  OOydYaromIerocss Kak AaKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaXKCHHE 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3AAHUH YICOHBIX MPOEKTOB,
peleHnr yu4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHE YyYHUTBIBATH B CBOMX JIEHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOCKICHUSAMHU, KYJIbTYPHBIMH LIEHHOCTSMH U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMIPOIECCE COBMECTHOTO BBIMOJHEHUS YUYEOHBIX,
MO3HABATEIIBHBIX W HCCJIEIOBATEIbCKUX 3a/lad, YBAXUTEIHLHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOMIPOCOB OMOJIOTHIECKOTO COIePIKAHUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;



2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UIACHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POonMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, IPOILJIOE U HACTOSLIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHWE K MPUPOJAHOMY HACIEIWIO M MAMITHUKAM IPUPOJIBI,
JOCTHKEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHMCKMX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OMOJ0TUM, TOHUMAaHKS 3Ha4€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO IOBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M IPUHHMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSAM, CO3JAHUI0O CEMbM Ha OCHOBE
OCO3HAHHOT'O NPUHATHS LIEHHOCTEW CEMENHOM XU3HM B COOTBETCTBUHU C TPAJULMIMHU HApPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOIO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY1a, OOIIIECTBEHHBIX OTHOLIEHMUI;

MIOHUMaHHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
Ka4eCTBa TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHMPOBAHMS  KYJBTYPbl 3A0POBbS U
IMOLMOHAJIBLHOIO 0JIArONnOTyYus:

MOHMMAaHUE U peann3aiys 3J0pOBOro U 6e30MacHoro oopasa *KU3HU (340POBOE MHUTAHUE,
coOI0ICHNE TUTUEHUYECKUX MPaBUJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHIATHM M OTIbIXA,
peryisipHas (Qu3NyYecKas AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHONICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO O€3011aCHOTO
IIOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 30POBbIO U JKU3HU JIIOCH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YINOTPEOJIEHUS AlIKOTOJId,
HApKOTUKOB, KYPEHHUS);

6) TpyA0BOro BOCIIMTAHUS:

FOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10J1I00UE;

TOTOBHOCTb K AKTUBHOU JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIILHON HAIIPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBHIMOJHATH — TaKyHO
JIESTEIILHOCTD;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaIbHOM AEITeIbHOCTH, YMEHHE COBEpPILATh
OCO3HaAHHBIN BEIOOP OyayIei mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIEC )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU Beei
KU3HU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:



SKOJIOTUYECKH I1eJIeCO00pa3Hoe OTHOIIEHNE K PUPOJE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJIOTHYECKON KYyIbTYphl: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
MTOCTYTIKOB M OLICHKH UX BO3MOKHBIX MOCIEICTBUN JUIs1 OKPYKAIOILEH CPENbL;

OCO3HaHUeE T1100aJIBHOr0 XapakTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTH UCMOB30BaTh MPUOOPETACMbIE TIPU W3YYCHHH OMOJIOTUU 3HAHUS U YMEHUS
IpPU PEIIeHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIONBE30BaHNEM (COOIIOICHUE
IpaBUJI MOBEIEHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChEphI);

AKTUBHOE HEIPUATUE JEHUCTBHUM, INPUHOCAIIMX BpEN OKPYKAIOLIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC HKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAILATH HX;

HaJIM4ME Pa3BUTOTO HKOJOTMYECKOTO MBIILIIEHUS, 3KOJOTMYECKOM KYJIbTYpbl, OIbITa
JEATETLHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI HMH B
MM03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW IPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKON JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH ¢ OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHAJOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEICTBA B3AUMOJICHCTBHS
MEXIy JIIOJIbMU U TTO3HAHUS MUDA,

NOHMMAaHUE crenupuKU OMOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpyKaroIieM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUH NPUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH TPOoOJIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU IJIi COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHMS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXOJA U3 INI0OATBHBIX
HKOJIOTUYECKUX MPOoOIIeM U obecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PAIlHOHAIIBHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B LIENSAX MOBBIIMICHUS OO0IeH
KyJbTYpbl, €CTeCTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOM YacTu (PYHKIIMOHATHHON
rPaMOTHOCTH O0ydarommxcs, GOpMUPYEMOH MPH U3yIeHUN OHOJIOTHH,

MOHUMAaHWE CYIIHOCTH METOJOB ITO3HAHMS, HMCIOJb3YyEeMBIX B €CTECTBCHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YyaeMble 3HAHUS IS aHajdu3a WU OOBSCHEHHS SBICHUUN
OKPYXAIOIIET0 MHUpPAa M MPOUCXOIAINIMX B HEM HW3MEHEHUH, yMEHHE JAelaTh 00OCHOBAaHHBIE
3aKJIIOYEHUS HAa OCHOBE HAYYHBIX (DAKTOB M HWMEIOIMIUXCSA JAaHHBIX C IEJNBI0 TOIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTHYECKHE 3HAHMS [Js PelIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HAHUWE IIEHHOCTH HAyYHOM MEATEeTbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO U
MCCJIEI0BATENbCKYIO ACSITEIPHOCTh MHAUBUIYAILHO U B TPYTIIIC;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAaHUU 1O OHOJOTMU B COOTBETCTBUU C IKU3HCHHBIMU
MOTPEOHOCTSIMU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3ysibTaThl OCBOCHHS y4eOHOTO mpeamera «BHOoJOTHs» BKIIOYAIOT:
3HaYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS OOYYAIOIIUMXCA  MEXIUCIUTUIMHAPHBIC
(MeXmpeMeTHbIE) 0OIICHaYYHBIC TIOHSATHS, OTPAKAIOIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIONIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIIGHUE, TPOIECC, CHCTEMa, HAy4YHbIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHKE, HAONIOIEHUE, U3MEPEHUE, IKCICPUMEHT U JIPyTHe); YHUBEpPCAIbHBIC
yueOHbIe NieiicTBUs (TIO3HABaTeNbHbIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECIECUNBAIOIIHE
dbopmupoBanrue (PyHKIIMOHAIBHON TPAMOTHOCTH M COILMATHHOW KOMIIETEHIIUM OOYyYaIOlUXCS,
CHOCOOHOCTh 00y4Jaromuxcst HCIIOJIb30BaTh OCBOGHHBIC MEXTUCIUTTHHAPHBIE,
MHUPOBO33PECHUYECCKHE 3HAHHMS W YHHUBEpCAJbHbIC Y4YeOHBIC JEHCTBHSI B TIO3HABATEILHOW U
COLMAIbHOM MTPAKTHKE.

B pesynpraTe wu3ydeHuss OWOJIOTMM Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHHS Y
oOydaromerocss OyayT copmupoBaHBI MO3HABATEILHBIC YHHUBEPCABHBIC yUeOHBIC EHCTBUS,
KOMMYHUKATHBHBIC YHHUBEpPCAJIbHbIC Y4YeOHBbIC [EHCTBUS, PETYJISTUBHBIC YHHBEpCAJIbHBIC
y4eOHbIC ICHCTBHUS, COBMECTHAS ICATEILHOCTb.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro 00Iero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBi1ajeHNe YHHBEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENILHO (POPMYITMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONB30BAaTh TMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CHHTE3a, CpaBHCHHUS, KJIACCU(PHUKAIMKU, OOOOINEHHS), PACKPBIBATh CMBICIT OHOJIOTHYECKHX
MOHSITHI (BBIICIATH KX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHIMH);

OTIPECIIATh IEMH JEATEIHbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MOCTABJICHHBIMHU IEJISIMHU;

UCIIOJIB30BaTh OWOJIOTHUECKUE MOHSTUS JJs OOBsSCHCHHS (AKTOB W SIBICHHH KUBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBACMBIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAK)Ke MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHUATbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OIEHUBATH COOTBETCTBHUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITENTFHOCTH;

KOOPJAMHHUPOBATh M BBIMOIHATH pPadOTy B YCIOBHUSIX pEaJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIIINICHUE TPU PEIICHUH KU3HCHHBIX TTPOOJICM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE e CTBHA:



BJIAJICTh HaBBIKAMHU yUEOHO-HCCIIEIOBATENBCKON W MPOEKTHOW NEATEILHOCTH, HaBBIKAMHU
paspenieHus: npoodsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIFHOMY IOHCKY METOIOB
peLIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAO0B IIO3HAHUS;

UCIIOJIb30BaTh PAa3JIUYHble BUIBl ACATEIBHOCTH IO IOJY4YEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaluy, NpeoO0pa3oBaHUI0O U MPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIH THUIT MBIIIICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHbIE 3aJaud B OOpPa30BATENBbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIHsX;

BBISABIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJM3UpOBaTh 3ajJady, BBIIBUTATh
TUNOTe3y €€ pelleHUs, HaXOAWUTh AapryMEHThl Ul J0Ka3aTeIbCTBA CBOMX YTBEpPXKACHUM,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

aHATM3UPOBATh IMOJNyUYEHHBIE B XOJE PEIICHHUsS 3aJadyd pPe3yJIbTaThl, KPUTHYECKU
OLICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK IMEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
po(heCCHOHATBLHYIO CPey;

yMETh TEPEeHOCUTh 3HAHMS B  TIO3HABATEIBHYI0 M  MPAaKTHYECKylo  o0jacTu
KHU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPHUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
npoOJIeMBI B 33]1a49H, JIOITYCKAIOIINE allbTepHATHBHBIC PEIICHHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIMM (TEKCTe yd4eOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHATU3WPOBATh HH(POPMALMIO PA3TUYHBIX BHIOB U (opM
NpEeCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyIMpoBaTh 3ampOChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U OTOOpe
Oouonornyeckoit nHMGopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUST y4eOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHA,
COBEpILEHCTBOBATh KYJIbTYPY AKTUBHOT'O UCIOJIb30BAHUS PA3JIUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMY THpPEACTaBICHUS OHMOJIOTHYECKOM
uHpopManuu (CXxeMbl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOC);

WCIIOJIB30BaTh HAyYHBIH S3bIK B KA4eCTBE CPEICTBA NpH paboTe C OHMOIOTHYECKOM
uHpopMaLuel: TPUMEHIATh XUMHUYECKHe, (PU3UYeCKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJIB30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISTHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABAHUS H 3allMTHl WHpOpManud, HHOOPMAITHOHHON
0€30M1aCHOCTH JTMYHOCTH.

OBJ1ajieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) obuenue:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCeX cepax KM3HH, aKTHBHO y4acTBOBATh B THAIIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXIaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBaTh
CYXJIGHUS OTHOCHUTEJBHO BBINIOJHEHUs TMIpeJylaraeMoi 3aJadyd, YYHUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH TIO3HUIIMH IPYTHX YYACTHUKOB JIHAJIOTa UM TUCKYCCHUH);



pacrio3HaBaTh HeBepOATbHBIE CPEICTBA OOMICHHS, MOHUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyalluid, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BIIQZICTh PA3IUYHBIMH CIIOCOOAMH OONICHMS W B3aWMOICHUCTBHSA, MMOHUMATh HaMEPEHUS
JPYTHX JIIOACH, MIPOSBIATh YBAKUTEIHHOE OTHOLICHUE K COOECEHUKY M B KOPPEKTHOH (opme
(opMyIHpOBaTH CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEnCTB.

2) cOBMeCTHAs /IeITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaTbHONH pabOThI IpU
peleHn OMONIOTUYECKO MPoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dhopM B3aUMOJICHCTBUSI IPU PEIICHUH YUEeOHOU 3a/1a4u;

BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JCHCTBUI C y4€TOM OOLIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)/I0TO YiIeHA KOJUIEKTHBA;

NPUHUMATh IeJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JEeUCTBHA MO €€ JOCTM)KEHHIO: COCTaBISATh IUIAH JEWCTBHM, PAcIpeneNsiTh POIH C Yy4ETOM
MHEHUI y4aCTHUKOB, 00CYK/1aTh PE3yJIbTaThl COBMECTHOW paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeaarath HOBBIE TPOEKTHI, OLICHWBATh WAEH C TO3WIMH HOBHM3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYIIECTBIISITh MTO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3UYHBIX CHUTYaIHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

OBJjajeHNe YHUBEPCATBLHBIMH PeryJISATUBHBIMU 1€l CTBUSIMU:

1) camoopranu3amms:

UCTIONIB30BaTh OMOJIOTMYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHUS B
KU3HEHHBIX U YUCOHBIX CUTYAIHsIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOZAE, CBOEMY 3I0POBBIO U 37I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISATh TO3HABATENBFHYIO AEATEIbHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIC 3a7add B OOpa30BaTENbHON JEATEIFHOCTH |
KU3HEHHBIX CHTYaIHSIX;

CaMOCTOSITENIFHO COCTABIIATH IUIAH PELICHUS MPOOIEMbI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OIICHKY HOBBIM CHTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeNIaTh OCO3HAHHBIN BBIOODP, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OILICHUBATh MMPHOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOH 3PYIUIMH B PAa3HBIX 00JaCTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH [MO3HABATEIbHON pedIeKCUu KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
U MBICJIUTENIBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OIICHKH CUTYalliH, BBIOOpa BEPHOTO PEIICHHUS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AEITEIbHOCTH;

3) npuHATHE ceds1 U IPYrux:

MPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKHU M IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3ybTaTOB ACITEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OIIHUOKU;

pa3BHUBATh CIIOCOOHOCTh MOHMUMATh MUP C TTO3UIUH JIPYTOr0 YeIOBEKA.
MNPEIMETHBIE PE3YJIbTATHI

[TpenmerHble pe3ysbTaThl OCBOEHUS cOAep)KaHMs ydeOHoro mpenmera «buonorus» Ha
yrIyOJI€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecnieueHne mpoGuiIbHOro o0ydeHust 00yJaromuxcs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYECKUe s OWOJIOTUM Hay4HbIC 3HAHWSA, yYMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHWM, BHUJbI
NeSTEIbHOCTH MO IOJyYEeHUIO HOBBIX 3HAHUH M HMX HNPHUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyauusx. [IpeamerHble pe3ysbTaThl IPEICTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenmeTrHble pe3yabTaThl OCBOEHMs yueOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBaHNN €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB TMPHPOIBI U
pelieHny IpodieM palOHAIbHOIO IPUPOIONIOIL30BaHMS, O BKJIAJE POCCUNCKUX U 3apyOeKHbIX
yU€HBIX B pa3BUTHE OMOJIOTUH;

BJIAJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOIOJAraroline
OMOJIOrMYECKHE TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboju3M, IrOMEocTas,
CaMOpEeTyJISILIMsI, CaMOBOCIIPOU3BECHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonornyeckue Teopun (kiaetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJbTYPHBIX PAacCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOrO MOKOJIEHUS, pacIIEIJICHHUs, YUCTOTHI FaMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHUECKUX PAJOB B HacleACTBEHHOM wu3aMeHuumBoctu H. W. BaswiioBa), mpuHLIHIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHWE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
MCCJICIOBAHMSX KUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHUE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KHUBOTHBIX, YEIOBEKA,
IPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIUX B OpraHU3Max pacTeHUil, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BELIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(HOro M rerepoTpoHOro TUIOB MUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeToreHe3a, IMOpUOreHe3a, MoCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, I'eTepo3Hca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIIMBATh B3aMMOCBS3M MEXIy OPTaHOWJIAMH KIETKH M HX (YHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW W X (PYHKIUIMHU, MEXKTy OPraHAMU U CUCTEMaMHU OPTaHOB Y
pacTeHuii, >KUBOTHBIX M YENOBEKa M WX (PYHKIHSIMH, MEXKIY CHCTEeMaMHd OPraHOB U WX
GYHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEIIEeCTB, dTalaMH KJIETOYHOTO LMKIA U >KM3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTHnom u (hakropamMu cpebl OOUTAHHUS;

YMEHHE BBISIBISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
’KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY ISl OKAa3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIII;

YMEHHE pelatb OWOJNIOTWYECKUE 3a7aud, BBISIBISTH MPUYMHHO-CIICICTBEHHBIC CBS3U
MEXJy HCCIEAYyeMbIMH OHOJOTHYECKMMH TpOIeCCaMd U SBJICHUSMH, JeJlaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKHUE padOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HX IKCHEPUMEHTATbHBIMU CpPEACTBAMH,
dbopMynupys Ledb UCCIe0BaHNUs, aHATM3UPOBAThH MOJYYCHHBIE PE3yJIbTAThl U JIeJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YEHHBIE Pe3yNIbTAaThl HA YYEHUUECKUX KOH(PEPEHIIUX;

YMEHHE OILIEHUBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
OMOJOrUM M MEOUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OyyIeil mpodeccHoHaNbHON AeITeTbHOCTH B
obnactu OMOJIIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO035SHCTBA, MHUIIIEBOM
IPOMBIIIICHHOCTH, YTIyOJNATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH TPOGECCHH M TPOAODKEHHE OWOJIOrMYECKOTO 00pa3oBaHUS B
OpraHu3alMsIX CPEAHEr0 NPOPEeCCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKAaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbopMUPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH HKOJIOTHUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKKe B PEIICHUU BOIPOCOB
palMOHATIFHOTO TPUPOJIONONB30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupojie, oOIIEeCTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIeTh CHCTEMON OMONIOTWYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHMMaHHUE CYNTHOCTH OCHOBOIOJAralomUX OWOJIOTUYECKUX TEPMHHOB M TIOHATHHA (BUJ,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CeepmoBa — 0 MyTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma FO. JIubuxa,
AKOJIOTHYECKON MUPaMUIbl YHEPTUN ), TUIIOTEe3bI (TUnoTte3a «mupa PHK» V. I'unGepTa);

YMEHHE BIAJeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHMS, WCIONb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,



HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUSI U OLIEHKH aHTPOMNOIeHHBIX W3MEHEHUN B
IPUPOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHBbIC NPU3HAKU: BHUJIOB, OHOIE€OIICHO30B, IKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOIMIETO, IBIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS IBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJIALUHN, TPUCIOCOOTICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIlpaBJICHUH 3BOJIIOLINH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aHMMOCBS3M MEXAYy MPOIECCaMU 3BOJIOLUU, IBUKYLIUMHU
CHJIAMU aHTPOIOTeHEe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M NMPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHUE BBISIBJIATH OTIMYNTEIBbHBIC IPU3HAKH KUBBIX CUCTEM, IIPHCIIOCOOICHHOCTh BUI0B
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B YKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBA pOJICTBA OPraHM3MOB pAa3HBIX CHCTEMAaTHYECKUX TpYIIIH,
B3aMMOCBS3M OPraHU3MOB M Cpeibl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHHUS MHOTro00pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHHS MPUPOJIBI U
YeJI0BEYECTBA,

YMEHHE pemiath OWOJIOTMYECKUE 3a7aud, BBISIBISATH NPUYMHHO-CIIEICTBEHHBIE CBA3U
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SBJIICHUSMH, JeNlaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKHUE padOThI, COONIOMATh MpaBHia TPU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HMX IKCHEPUMEHTATbHBIMU CpPEACTBAMH,
bopMyaMpys LeNb UCCIIeI0BaHNs, aHATM3UPOBATh MOJTYUYEHHbIE PEe3yJIbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Y4E€OHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
HOJIyYeHHbIE Pe3yJIbTaThl HA YUYEHUYECKUX KOH(pEpeHIUX;

yMEHHE OIICHMBATh THUIOTE3bl U TEOPUU O TMPOUCXOKIACHUM IKHU3HU, UEIOBEKa U
YEJIOBEYECKUX pac, O MPUYMHAX, HOCIEACTBUAX U CIOCO0aX MPEIOTBpAllleHUsl INI00ATBHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp Oyyleil mpodeccHoHaNbHON AeITeTbHOCTH B
o0macti  OWOJOTMM, OSKOJOTMH, TPHPOJIONONIL30BAHMS, MEIULHUHBI, OHOTEXHOJOTHH,
IICUXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO3SAMCTBA, IMUILIEBOM MPOMBIIIJIEHHOCTH, YIIIyOJsATh
MO3HABATE/IbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJOJDKEHHE OMOJIOTMYEeCKOro o00pa3oBaHUs B OpraHU3aLUSAX CPEIHEro
npo¢eCCHOHATIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka 0
2 JKuBbIe crCTEMBI U HX H3YUYCHHE 0
3 buonorus knetku 0 0.5
4 XuUMHYECcKasi OpraHUu3aIus KICTKA 10 1
5 Crpoenrie u GyHKIUHU KICTKU 8 1 2
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1 1
KJIETKE
5 HacneHCTBeH}fag uHpopMaus u 9 1 05
peanu3anus e€ B KJIeTKe
JKHU3HEeHHBIN UK KIETKA 6 0 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
1 I'eneTnka — HayKka 0 HacJIEeICTBEHHOCTH U 5 0 05
U3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 1
14 I'eneruka yenoBeka 3 0 0.5
15 Cenekiusi OpraHu3MOB 4 0 1
16 buotexHonorus u cuHTeTHYECKass OMOIOTUS 4 0 0




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Kowrporsmsie  Tipakrseckue (ungposbie)
NMPOrpaMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI pecypen
1 3apoxIeHUE U Pa3BUTHE IBOJIOIIMOHHBIX 4 1 0
npeCcTaBiIeHNu B ONOIOTHH
MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 1
3 Makpo3Bosronus 1 €€ pe3yabTaThl 6 1
4 [IpoucxosxaeHne u pa3BUTHE KU3HA HA 15 1 15
3emie
5 [IpoucxoxaeHue yemoBeka — aHTPOIIOTCHES 10 1 1
DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpYyXKarolei cpeoit
OpraHu3msl 1 cpesja 0OUTaHUs 1 1.5
8 DKOJIOTHS BUJIOB U TIOMYJISAIIUAN 1 0.5
9 DKoJ0rUs co00IecTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBI
10 brocdepa — rimobabHas SKOCUCTEMA 0
11 YenoBek U OKpyXkaromas cpeaa
12 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 99 10 7.5







IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakTHyeckue 06 pazoBATETbHbIE
padoThI padoThI pecypenr
1 buonorus kak KOMIIJIEKCHas HAyKa U Kak 1 0 0
4acTh COBPEMEHHOT0 00111eCcTBa
2 YpoBHEBas OpraHU3anus )KUBBIX CHCTEM 1 0 0
3 HcTopust OTKPBITHS ¥ U3YYEHUS KIETKH. 1 0 0
Kunerounas teopus
4 JKuBble cucTeMbl M X CBOWCTBA 1 0 0
Metoasl MOJNEKYJISIPHOM U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
5 METO/I0B KJIETOUHOW OHOJIOTUU 1 0 05
(xpomarorpadus, snexrpodopes, '
muddepeHmanbHoe HeHTpU(yTrupoBaHue,
ITLIP)»
6 XUMHUYECKUH COCTaB KIETKH 1 0 0
Opraanyeckue BenecTBa KIeTKH — OEJIKH.
7 JlaboparopHas pabota «OOHapyKeHUE 1 0 0.5
0EJIKOB C OMOILBIO KAYECTBEHHBIX PEAKIIMI»
3 MunepaJibHbI€ BEIIECTBA KIETKHU, UX 1 0 0
Ouonoruyeckas poib
9 CgoiicTBa, ki1accupukaius u GQyHKIHHA 1 0 0
0eKoB
10 Opraandeckue BenecTBa KISTKH — 1 0 0




YTJIEBOIbI

11 Opraandeckue BenecTBa KICTKH — JIMIHIbI 0
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOB)»

13 Crpoenne u pynkuun AT®. Ipyrue 0
Hykseosuarpupocdarsr (HTD)

14 CexsennpoBanue [JHK. Meroasl reHomMuku, 0
TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTtobl CTPYKTYPHOU OHOTOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka
CrpoeHne 3yKapuOTHUECKOH KIIETKH.

17 [IpakTuueckas pabora «l3yueHue cBONWCTB 0.5
KJIETOYHOU MEMOpaHbD»

18 [loBepXHOCTHBIN annapar KJIETKH 0
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «3yuenue nBUKEHUS 0.5
IIUTOIUIA3MbI B PACTUTEIbHBIX KIETKAX»

[TomyaBTOHOMHBIE OPTaHOM bl KJIETKH:

20 MUTOXOH/IPHH, TUIaCTH L. JIabopaTopHast 05
pabota «MccnenoBanue mia3Moau3a u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HemeMOpanHble opraHOU bl KIIETKH

22 Crpoenue u GyHKIUH s1pa

93 CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK 05

aykapuoT. JJaboparopnas padora «3yuenue




CTPOCHUA KJICTOK pPa3JIMYHBIX OPTraHU3MOB»

AcCUMHIANNS U JUCCUMUIIALNS — JIBE
CTOpPOHBI MeTabonu3Ma. Tumnsl oOMeHa

24 BeulecTs. JlaboparopHas padota «3yuenne 0
KaTaJIMTHYECKON aKTUBHOCTH (PEpMEHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTala3bl)»
DepMEeHTAaTUBHBIN XapaKTep peaKnil
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

25 pabora «3yuyenue pepMeHTATHBHOTO 0.5
pacuierieHusl IepOKCHAa BOJIOPO/Ia B
PaCTUTENBHBIX M KHUBOTHBIX KIETKaX)

26 benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28 doTocuHTE3
Xemocunres. Jlaboparopnas pabota

29 «CpaBHeHHe mporeccoB pOTOCHHTE3A U 0.5
XEMOCHHTE32)
AHaspoOHbIe Opranu3mMsbl. Buibl 6posxeHust.

30 JlaGopatopHas paborta «CpaBHeHUE 0
IPOIIECCOB OPOXKEHUS U JIBIXAHUS

31 AspoOHBIE OpraHU3MBbl. JTaIlb 0
SHEPreTHYECKOro oOMeHa
DHeprus MeMOpPaHHOT0 rpajiueHTa

32 npotoHoB. CunTe3 AT®: paboTa mpOTOHHOM 0
AT®-cunTassl

33 Peakuun MaTpuyHOro CUHTE3a

34 Tpanckpunius — marpuuabiii cuaTe3 PHK




35 Tpancasus u e€ Tarnbl 0

36 Koauposanue amunokuciot. Ponb pubocom 0
B OnocuHTe3e Oenka

37 Opranuzaiys reHoMa y mpoKapuoT u 0
JyKapHOT

38 MonekynsipHble MEXaHU3MBbI HKCIIPECCHU 0
TCHOB Y DYKapHOT
Bupycsl — BHekIeTOUHbIE (HOPMBI KU3HU U

39 oOnuratHele napasuThl. [IpakTuueckas 0.5
pabota «Co3aHue MOJIeNH BUPYCa»

40 BupycHble 3a001eBaHuUs YeI0BEKa, 0
YKUBOTHBIX, PACTCHU

41 Hanorexnonoruu B OMOJI0TUN U METUIIUHE

42 JKu3HeHHBIN MK KIETKH

43 Matpuunsnii cunre3 JTHK
Xpomocomsl. JITaboparopHast pabora

44 «M3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»

45 JleneHue KICTKU — MHTO3 0
Tumnes! kietok. KapruoknHes 1 IUTOKUHES.

46 JlaGopatopHas pabota «HaOnronenue Muto3a 05
B KJIETKaX KOHYMKa KOpPEIIKa JIyKa (Ha '
TOTOBBIX MHKPOIIpEapaTax)»

47 Perynsiiust ®KU3HEHHOTO LIUKJIA KIETOK

48 Opranu3M Kak eIuHOE 11eI0€

49 Tkanu pacrenuil. Jlaboparopnas pabota 05

«3ydyeHue TkaHel paCTCHUN




TkaHu )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas pabora «/3yueHue TKaHen 1 0 0.5
KHBOTHBIX)»
Opransl. Cucremsl opranoB. JlaboparopHas

51 pabota «M3y4yeHre opraHoB IIBETKOBOTO 1 0 0.5
pacteHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBuKeHMe OpraHu3MOB 1

o4 [Iutanue oprann3MoB 1

55 [TuTaHre TO3BOHOYHBIX )KUBOTHBIX. 1 0 0
[TumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxaHue opraHu3MOB 1 0 0

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U 1 0 0
YeroBeKa

58 TpaHcIOpT BEIIECTB y OPraHU3MOB 1 0 0

59 KpoBeHocHas crcteMa mo3BOHOYHBIX 1 0 0
KUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opranu3mMoB 1 0 0

61 3amuTa y OpraHu3MoB 1 0 0

62 HMMMmyHHast cucTeMa 4eioBeka 1 0 0

63 Pa3npaxumocTs U peryssiius y OpraHu3MoB 1 0 0

64 ['ymMopanbHast perysius U YHIOKpUHHAs 1 1 0
crcTeMa KUBOTHBIX M YellOBeKa

65 ®opMBbI pa3MHOKEHUS] OPraHU3MOB

66 [TonoBoe pazmHOX)eHUE 1

67 Meiio3 1




68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTopHas paboTta
«H3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOTIpEIapaTax»»

0.5

69

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

71

3akJiaJika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

Poct u pa3zButue xuBoTHBIX. JlabopaTopHas
pabota «BrIsiBIeHHE TPU3HAKOB CXOCTBA
3apOIbIIICH TO3BOHOYHBIX )KMBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlaGopatopHas pabota «CTpoeHHe OpraHOB
Pa3MHOKEHHUs BBICIIUX PACTEHUID)

0.5

73

74

75

Hcropus cTaHOBIIEHNS U pa3BUTUS TEHETUKH
KAaK HayKu

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{po3oduia kak
00BEKT T€EHETUYECKNX MCCIIEIOBAHUI

3aKOHOMEPHOCTH HacleI0BaHUs TPU3HAKOB.
MoHorubpuaHoe CKpeluBaHue.
[IpakTuueckas padora "M3yyenue
pe3yJIbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS
y apo3o¢puiier"

0.5

0.5

76

[uronornueckrue OCHOBBI MOHOTHOPHTHOTO
CKpPEILMBAaHUS

77

AHanuzupytoiiee ckpeuuBanue. Hermonnoe
JOMUHUPOBaHHE




Jurubpunnoe ckpemuanue. [Ipaktuueckas

78 pabota «3yueHue pe3ybTaToB 1 0 0.5
JTUTHOPUIHOTO CKPEIUBAHUS Y JPO30(DUITBI)
[{uTomornyeckrue OCHOBBI JUTUOPHTHOTO

79 1 0 0
CKpEIIUBAHUS

80 CleruieHHOe HaclIeI0BaHHUE MMPU3HAKOB 1 0 0

81 XpoMOCOMHast TEOpHsI HACIIEACTBEHHOCTH 1 0 0

82 I'enernka mona 1 0 0

83 I'enoTun kKak MeJIOCTHAs CUCTEMA 1 0 0

84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1 1 0
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA

85 N3MeHUYnBOCTH ITPU3HAKOB. Buibl 1 0 0
U3MEHUYUBOCTH

86 MonudukamonHas U3MEHYHBOCTh 1 0
BapuauunoHHBI psia U BapralMOHHAs
KkpuBas. JJaboparopHas padota

87 «VMccnenoBanne 3aKOHOMEPHOCTEH 1 0 05
MOIU(PUKAITHOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapHallMOHHOTO psifa U
BApUALIMOHHON KPUBON»

88 ['eHOTHIIYECKAst U3MEHUHNBOCTD. 1 0 0
Komb6unatuBHast N3MEHUYUBOCTD
MyTranuonHas n3MeH4MBOCTb. [IpakTrueckas

89 pabota «MyTtanuu y 1po3oduisl (Ha 1 0 0.5
TFOTOBBIX MUKpOIIpenapaTax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca. 1 1 0

ONUIeHEeTHKA U SIIMTEHOMHUKA




I'enernka yenoBeka. [IpakTuueckas pabora

91 . 1 0 0.5
«CocTaBneHue 1 aHalIu3 POJAOCIOBHOI

92 MeTo/1bI MeTUITUHCKOW TeHETUKHU 1 0 0
3HaueHue MEIUIIUHCKON T'eHETHUKY B

93 MPEAOTBPAICHUH U JICUCHUH T€HETUICCKUX 1 0 0
3a00JIeBaHUH YeIoBeKa
OCHOBHBIE TIOHSATHS CEICKIIHH.

94 JlaGopatopHas pabota «3yueHue copToB 1 0 05
KyJbTYPHBIX PACTEHUI U TIOPOJI JOMAIIHUX
YKUBOTHBIX)»
MeTto/1b1 ceeKIMOHHOM pabOThI.

95 JlaGopaTtopHast pabota «M3yuenne MeTo10B 1 0 0.5
CEJICKIIH PACTCHHID)
JlocTr>KEeHMS CeIEKIMN PACTEHUN 1

96 *KUBOTHBIX. [IpakTnyeckas padora 1 0 0
«lIpuBuBKa pacTeHHI»

97 CoxpaHeHue, n3y4yeHue 1 UCIOJIb30BaHHE 1 0 0
TCeHETHYECKUX PECYPCOB
buoTexHo0rus Kak HayKa U OTpacib

98 npousBojcTBa. [IpakTuyeckas padora 1 0 0.5
«M3ydyeHne 00beKTOB OMOTEXHOIOTUIY
OCHOBHBIE HAIIPABJICHHUS] CAHTETUYECKOM

99 1 0 0
Ouoaorun

100 XpoMOCOMHasi M TeHHAsI MH)KEHEPHUS 1

101 MenunuHckre OMOTEXHOIOTUH 1

102 PesepsHrliit ypok. [ToBTopenue, 06061ieHue, 1 1 0
cUCTeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 135




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
1w/ Tema ypoka Beero Kontpoabubie IIpakTnyeckue 0GpazoBaTENbHBIE
padoThI padoThI pecypen
1 OpodmononHas Teopust Y. JlapsuHa 1 0 0
5 JIBHOKyIIIME CHIIBI 3BOJIFOIIMU BUAOB 1O Y. 1 0 0
JapBuny
3 Bopn0Oa 3a cymiecTBoBaHMNEe, €CTECTBEHHBIN U 1 0 0
HCKYCCTBEHHBIN 0TOOp
4 dopMHUpoBaHUE CHHTETUYECKOU TeOpUHr 1 1 0
HBOJIIOLINU
5 DTarbl HBOJIIOIMOHHOTO MPOIecca: 1 0 0
MHUKPO3BOJIOLUS U MaKPOIBOJIIOLIHS
5 [Tomynsius — >nMeMeHTapHasi eAMHULIA 1 0 0
ABOJIIOLINH
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapnau, B. Baitn6epra. JlabopatopHas 1 0 05
pabota «BpIsiBIeHIE U3MEHUYUBOCTH Y '
oco0eit OZJHOTO BUIa»
8 DneMeHTapHbIe (HaKTOPHI IBOJIOIAN 1 0 0
9 Oddekt ocHoBarens. IHPexT Oy THIIIOUHOTO 1 0 0
TOpJIbIIIKA
10 Murpauuu. M30n0muu nomyJsisaui: 1 0 0
reorpaduyeckas, Ononormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBIISIOLINI 1 0 0

(hakTOp IBOIOITUHN




12

[TosoBoit oTOOP

13

[TprucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpOdBoJronHy. JlaboparopHas
pabota «3yduenne apoMopdo30B u
HUM0aIANTALMN Y PACTCHUHN U )KUBOTHBIX)

0.5

14

[Tpumepbl IPUCTIOCOOIICHHH Y OPTaHU3MOB:
Mopdonoruueckne, GU3N0IOTHIECKHUE,
OMOXHUMHYECKHE, IOBEIECHUYECKHE.
Jlabopartopnast pabota «IIpucnocobneHus
OpPraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCTh

0.5

15

16

17

Bun, ero xpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPHTEPHIO»
CrpykTypa BUaa

Bunoob6pa3oBanue kak pe3yiabrar
MUKPO3BOJIOIUU

0.5

18

19

CBs3b MUKPOIBOJJIIOLIWHA U SITUACMHUOJIOT U

MaKpOSBOJ'IIOI_II/ISI. ITaneonToMOrNYECKHE
MCTOAbI U3YYCHUA 3BOJIFOIUN

20

buoreorpaduueckre METOIbI H3yICHHS
ABOJIIOLIMU

21

OMOpPHOIOrHYeCcKHe U CPaBHUTEIBHO-
Mopdonoruueckre MeTo1bl U3y4eHHUs
IBOJTIOIIUA

22

MounekyIapHO-TeHETUUECKHUE,
OMOXMMHUYECKHE U MATEMAaTHUYECKHUE METOIbI
U3YYCHHUSI DBONIOLUH




23 OO01re 3aKOHOMEPHOCTH IBOJTIOIIHH 0

24 AnantuBHas paauanus. HepaBHOMEpHOCTh 0
TEMIIOB HBOJIIOIIH

o5 Hay4Hble THIIOTE3BI TPOUCXOMKICHUS KU3HU 0
Ha 3emuie

26 JloHay4HbIe MPEICTABICHHS O 3apOXKIACHUU 0
KU3HH

97 OCHOBHBIE 3TaIbl HEOPTaHUYECKOM 0
HBOJIIOIIH

28 ['unoTessl 3apOXKACHUS KU3HHA 0
Hctopus 3emin 1 METO/IbI €€ H3yUYeHHUS.

29 Jlaboparopnas pabora «3yuenue u 05
OITMCaHHE UCKOIMAEMBIX OCTATKOB JIPEBHUX '
OpPTraHU3MOBY

30 HauanpHbIe STarbl OpraHndecKon IBOIIOIIH

31 OBoNIOLUS DYKapuOT
OCHOBHBIE 3TaIbI YBOJIOIIMH PACTUTEILHOTO

39 mupa. [Ipaktnueckas pabora «3yuenue 05
0COOEHHOCTEH CTPOCHHUSI PACTEHUIN pPa3HbIX '
OT/IENIOB»

33 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO 0
MUpa
DBOIIOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabota «M3yueHne ocoOEHHOCTEH CTpOSHUS 0.5
MTO3BOHOYHBIX JKHBOTHBIX)

35 Pa3Butue xu3Hu Ha 3eMiie 1O paM U 0

nepuoaam




MaccoBbie BbIMUPAHUA — 3KOJOT'MYCCKUC

36 0
KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0 0
0COOCHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4eckoro 0
MPOLLIOTO

39 OCHOBHBIE CHCTEMaTUICCKUE TPYIIIBI 0
OpraHHU3MOB

40 AHTpOTIONOTHS — HayKa O YEIIOBEKe 0

41 Pa3BuTHe npencTaBiaeHu 0 MPOUCXOXKICHUU 0
YeloBeKa
MecTo 4enoBeka B CUCTEME OpraHUIeCKOTO

42 mupa. JlaboparopHas padora «3ydenue 05
0COOEHHOCTEH CTPOCHHUS CKEJIeTa YellOBeKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»

43 JIBWOKyIIHE CHITBI aHTPOTIOTCHE3a 0

44 CooTHo1IeHre OMOIOTHYECKUX U 0
COLIMATILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E

45 OCHOBHBIE CTaTUU AaHTPOTIOTEHE3a

46 [Taneorenerrka 1 najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTudeckas padbora

48 «M3ydyeHne SKOJIOTMIECKUX aIalTalii 0.5
YeIOBEKa»

49 MeXTUCITUTUTHHAPHBIC METO,TBI 0
aQHTPOTIOJIOTHHI

50 3apoxIeHue U Pa3BUTHE 3KOJIOTHU 0




Metonst skonorun. JlabopaTtopHas pabora

51 «M3ydyeHne METOI0B IKOJIOTHIECKUX 1 0 0.5
WCCIICIOBAHHID

59 3HavYeHHUE SKOJIOTMUECKUX 3HAHUM IS 1 0 0
YeJI0BeKa

53 Dkosoruueckue HpakTopbl 1 0 0
Abnortnuaeckue Gaxtopsl. CBeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 1 0 0.5
pabota «BbIsiBJICHHE PUCTIOCOOIICHUI '
OPTraHU3MOB K BIIUSTHHIO CBETa»
Aobuotnueckue pakropsl. Temmneparypa Kak

55 skojornyeckuit paxrop. JlabopaTopHas 1 0 0.5
pabota «BbIsiBJICHHE PUCTIOCOOICHUI '
OpPraHHU3MOB K BIUSHUIO TEMIIEPATYPHD)
Abunotnyeckue pakropbl. BraxHoCTh Kak

56 sKojornyeckuit paxrop. JlabopaTopHas 1 0 05
paboTa « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1 0 0

58 buonorunueckne puTMsl 1 0 0

59 Xuznennrie GopMbI OpraHN3MOB 1 0 0

60 brotnueckue hakTopsl 1 0 0
3HayeHrne OMOTUYECKUX B3aUMOICHCTBUI

61 JUIS CYILIECTBOBAHUS OPTaHU3MOB B Cpelie 1 1 0
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1 0 0

MOomyJsinuun




OcHOBHBIC TOKA3aTSIU TNOMmyJIAoruu:

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U 0
M0JIOBast CTPYKTypa
OCHOBHBIE TIOKA3aTEeH MOIYJISUH:

64 POX/1aeMOCTh, IPHPOCT, TEMI POCTa, 0
CMEPTHOCTb, MUTPALIUU

65 DKojorudeckasi CTpyKTypa MomyJissiuu

66 JIuHaMuKa MONYJISILMU U €€ perysuus

67 KpuBsie pocta 4ncIeHHOCTH TOMYJISIHN. 0
KpuBbie BEDKHUBaHHS
DOkonoruyeckas Huia Buja. Jlaboparopuas

68 pabota «IIpucnocobneHus ceMsH pacTeHUN 0.5
K PacCeIeHUIO

69 Bua kak cucrema nomynsiuit 0

20 3aKOHOMEPHOCTH TTOBEJICHHS 1 MUTPALIAI 0
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKkocucTeMa Kak OTKpbITasi CHCTEMa

73 KpyroBopoT BemiecTs U MOTOK SHEPTHH B 0
IKOCUCTEME

74 OCHOBHbBIE TIOKA3aTEIN HIKOCUCTEMBI

75 DKOJOTrHYECKHEe MUPaMHIbI

76 N3menenus coo011ecTB — CyKIECCUU

7 [TpupoHbIe S5KOCUCTEMBI. DKOCHCTEMBI 03€p 0
U peK. DKOCHCTEMBI MOPEW U OKEaHOB

78 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI 0

TYHJp, JIECOB, CTENEH, MyCTHIHB




79 AHTpPONIOT€HHBIE IKOCUCTEMBI 0

80 Ypboakocucremsl. [IpakTudeckas pabora 05
«M3ydenue u onrcanne ypooIKOCUCTEMBD) '
3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX

81 B3aUMOJICHCTBUI OpPraHU3MOB B 0
HKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM, 0
OpPraHU3MEHHOM, TOMYJISIIIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmierutanerapHas 060109Ka 0
3emin

84 Yuenne B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYILIIECTBOBaHUs Onochepbl

86 KpyroBopots! BemecTs u 0
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OHuochepsl. OCHOBHBIE OMOMBI 0
CyIIH

88 YcroitunBocTh 6uOCheps

89 DKOJIOTHYECKUE KPUZUCHI U MX PUIHHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

01 AHTPOIIOT€HHOE BO3JICHCTBUE HA 0
pPaCTUTENbHBIN U KUBOTHBIA MU

92 OxpaHa pupoabI 0

03 OCHOBHbBIE IPUHIIMIIBI YCTOHYHUBOTO 0
Pa3BUTHS YEJIOBEUECTBA U MPUPOIBI

94 PanmonansHO€ IpUpOI0TIONIH30BaHUE U 0




COXpaHEHHE OMOJIOTHIECKOT0 Pa3HOOOpasHs
3emnn

95

O6o6mienne o Teme «MUKPOIBOIIOLHS U
MaKpODBOJIIOLUSA, UX PE3YIbTATEI»

96

O6o06menue no Teme «IIpoucxoxaenue u
pa3BUTHE )XKU3HU Ha 3eMIIey.
«IIpoucxoxaeHue yeaoBeka —
aHTPOIIOTE€HE3)

97

O060061eHne 10 TeMe «DKOJIOTUs — HayKa O
B3aMMOOTHOIICHHUAX OPTaHU3MOBY.
«Opranu3Msbl ¥ cpesia OOUTaHUS

98

99

NnA

O606mmenue o reme «buochepa —
r00anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

99

10

7.5




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VUEHUKA

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Pybnos A.M. u apyrue; nmox
penakmueii [Taceunnka B.B., AkinonepHoe obmectBo «3narensctBo «IIpocBemnienner

* buosnorus, 11 knacce/ [Maceunnk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue; noj
penakmueii [Taceunnka B.B., AkiinonepHoe obmectBo «M3narensctBo «IIpocBemnienner

* buonorus. buonorndeckue cucremsr u mporeccel, 10 knace/ Tepemos A.B., [lerpocosa P.A.,
O6miecTBo ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 « MOl MHEMO3MHA»

* buonorus. buonorndeckue cucremsr u miporeccsl, 11 xkmace/ Tepemos A.B., [lerpocosa P.A.,
O6miecTBo ¢ orpannueHHOM 0TBeTCTBEHHOCTHI0 « MOl MHEMO3MNHA»

Pabouas Tetpans 10,11 xnaccsl

METOANUYECKHUE MATEPUAJIBI 1JIs1 YYUTEJIA

NCPO PAO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnuoreka I{OIT
POII

NCPO PAO
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