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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o yueOHOMY mpeamety "buonorus" (mamee - Owosorus) Ha
ypOBHE cpenHero odmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe dDeaeparabHOro
3akoHa OT 29.12.2012 Neo 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny,
OI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboueit mporpaMMbl BOCIIUTAHMUS.

VYyeousiii npeamer «buonorus» yriayOnéHHoro ypoBHs usydenus (10-11
KJIacChl)  SIBJIAETCS  OJJHUM M3  KOMIIOHEHTOB  NPEJAMETHOM  o0jacTu
«EcrectBeHHO-Hay4Hble mnpeameTbl». CornacHo mnonoxenusasm OIoC COO
npoduiibHbIE yueOHbIE TPEIMETHI, U3yYaeMble Ha YIITyOJIEHHOM YPOBHE, SBIISIFOTCS
criocobom auddepeHmanum 00y4eHus: Ha ypOBHE CPEHEro 00111ero 00pa3oBaHus
U TPU3BaHbI 00ECIICYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeqHuM TpodeccuoHaIbHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX Y4YEeOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
NPUOPUTETHOE pEIlIeHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBSI3aHHBIX C NpodopUeHTaIMeld O0ydYarouuXcsi U CTUMYJIHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OHOJIOTHEH,
MEIULUHON, YKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHOMy mnpenmery "buonorusa" maér mpeacrtaBieHHE O
Helnu M 3ajadax M3ydeHusi yuyeOHoro mnpenmera «buonorus» Ha yriyOGi€HHOM
YpOBHE, onpeenser 00s13aTebHoe (MHBApUAHTHOE) MTPEAMETHOE COAep>KaHue, ero
CTPYKTYPUPOBAaHHME TIO pa3fesiaM U TeMaM, paclpeiesieHne 0 Kiaccam,
PEKOMEHIyeT TOCIEOBATEIbHOCTh M3yUYEHUsS] Y4eOHOro MaTrepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOTo mpoliecca,
BO3pPAaCTHBIX OCOOEHHOCTeHW oOyuaromuxcsi. B mporpamme mo Owonoruu
peanu30BaH TPUHIMI TPEEMCTBEHHOCTH C HW3Y4YeHHWEM OWOJOTMM Ha YPOBHE
OCHOBHOTrO  oOmiero  oOpa3oBaHusi, Onarojaps 4YeMmMy  I[POCMAaTpUBAETCS
HAMpaBIICHHOCTh HAa  MOCHEAYIOIee pa3BUTHE  OUOJIOTMYECKUX  3HAHUU,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIIJICHUsI, TPEACTaBICHUM O 370pOBOM o0Opas3e >KW3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaroleu mnpupoaHo cpene. B
nporpaMMe 1o OHMOJIOTMH TaKXe IOKa3aHbl BO3MOXKHOCTH Y4YEOHOro IpeaMera
«buonorusi» B peanuzanuu  TpedoBanniit DPI'OC COO kK mMIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEJAMETHBIM pe3yJibTaTaM OO0yueHUs U B
GbopMHpPOBAaHMK OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOU  JIEITEIbHOCTH
oOydJaronuxcsi Mo OCBOCHHUIO COJEpX aHUS OMOJOTMYECKOro 00pa3oBaHUsI Ha
YPOBHE CpeHero o01ero 0opa3oBaHusl.

VYuebnniii npeamer «buonorus» Ha ypoBHE CpeaHEro oOIero oopa3zoBaHUs
3aBepmiaeT OMOJIOTMYEeCKOe O0pa3oBaHWE B IIIKOJE W OPHEHTHPOBAH Ha
pacIIupeHue W yriyOJeHHe 3HAaHUM OO0ydYaroluXcs O YKUBOW MPUPOJE, OCHOBAX
MOJICKYJISIPHOM U KJIETOYHOM OMOJIOTHMU, 3MOPUOTIOTUM W OUOJOTUM Pa3BUTHA,
TE€HETUKH, CEJIEKIINHU, OMOTEXHOIOTHUH, SBOJIOIIMOHHOTO YUCHUS U DKOJOTHH.



N3yuenne yveObHoro mnpenmera «buonorus» Ha yriayOJeHHOM YpOBHE
OPHEHTHUPOBAHO HAa TMOJTOTOBKY OOYYAIOMIMXCA K TOCIEAYIOMIEMY MOIYYCHHUIO
OMoJIOTUYECKOr0  00pa3oBaHMS B  By3aX M OpraHuM3alMsaX  CPEIHEro
npodeccruonansHOTO 00pa3zoBanus. OCHOBY €ro coaepKaHUsI COCTABIACT CUCTEMA
OMOJIOTUYECKUX  3HAHWW, TMOJYYEHHBIX TP HW3YYEHUU  OOyYaArOIIMMHUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECCKUX Pa3/iejiOB OMOJIOTHMH HAa YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3TM 3HaHUS TOJNYy4arOT pa3BuTHe. Tak,
pacIMpeHbl W YriayOJjeHbl OMOJOTHYECKHE 3HAHHUS O PACTCHHSAX, >KHBOTHBIX,
rpubax, OakTepusX, OpraHuU3MeE uYeJOBEeKa, OOIIUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEJICHUS TPUKIIATHOTO U MOMCKOBOIO
XapakTepa, KOTOPble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHPHI I MOCIIEAYIOIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHHUSIMHU, MOJIYYCHHBIMH OOYYAIOIIMMUCS TMPU HU3YyUYEHUU
busuku, XumMun, reorpadu 1 MaTEMATUKH.

Crpyktypa mporpammbl 1o ydeOHOMY Tmpeamery "buonorug" oTpaxkaet
CHUCTEMHO-YPOBHEBBII ¥ JBOJIOIMOHHBIA TOAXOABl K W3YYCHHIO OWOJIOTHH.
CoryiacHO UM, U3y9arOTCSl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC IS )KHUBBIX
CHUCTEM Pa3HOTO YPOBHS OpTaHU3AIH, YBOJIIOIIUN OPTaHUIECKOTO MHpa Ha 3eMIle,
COXpaHEHUs OHOJIOTHYECKOro pa3HooOpa3us IiaHeThl. Tak, B 10 Kiacce
U3YYalOTCSd OCHOBBI MOJICKYJSIPHOM M KJICTOYHOM OHMOJOTHMH, SMOPHOJIOTUU W
OMOJIOTUU PA3BUTUS, TEHETUKU W CEJIEKIUU, OMOTEXHOJOTUM U CHUHTETUYECKOU
OMOJIOTUH, AKTyalIM3UPYIOTCS 3HAaHMS OOydYaroIMXCcs MO OOTaHWKE, 300JI0THH,
aHatomMuu, Qusnonoruu uenoBeka. B 11 kjacce wu3ydaroTCsi 3IBOJIIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHUH U yUYeHHE 0 Ouocdepe.

VYuebnniii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOEHHUE
00yJaronMMucss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJICH, MPUHITUIIOB W MPABHII,
JIeKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, 3HAHUHU O
CTPOEHHUU, MHOTOOOpa3MM M OCOOCHHOCTSX KIICTKH, OpTaHW3Ma, MOIMYJISIUH,
OHMOIIEH03a, SKOCHCTEMBI, O BBIJAIONTUXCS HAYYHBIX JOCTHKEHHUSIX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTHH, IPUKIIATHBIX aCTICKTaX OMOJIOTMYECKUX 3HAaHWM. J[Jis
pa3BUTHS W TOJICPKaHUS HMHTEpeca OOydJaroIuxcs K OHOJIOTMH Hapsay co
3HAYUTEITBLHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHajia B COJCPIKAHHH IPOTPaMMBbI
o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS U Pa3BUTHUS
TOM WM MHOW 00JlacTh OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeiHBIX
Y4EHBIX B PEIICHNE BAKHEUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Lens u3yuenus yueOHOro npeamera «buonorus» Ha yriyOnEéHHOM ypOBHE —
OBJIaJICHUE  OOYYArONMIMMUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU
OpraHW3allMi >KUBBIX CHCTEM pA3HOTO paHra W MNpuoOpeTeHne yMEHUH
WCIIOJIB30BATh TH 3HaHUS B (POPMHUPOBAHMM MHTEpEca K OMpeaeTEHHON 00acTu
npoeCCUOHANILHON JEATEeNIbHOCTH, CBSI3aHHOM ¢ OuoNorue, Wim K BbIOOPY
y4e0HOI0 3aBEJICHHS IS MTPOJOJDKEHUS OMOJIOTHYECKOr0 00pa30BaHMs.

JlocTwkeHne 1eauM  W3ydeHHWs y4yeOHoro nmpeamera «buwomorums» Ha
yTriyOon€HHOM ypoBHE 00€CIIeunBaeTCs PEIICHUEM CIICTYIONINX 3a1a4:



OCBOEHHE 00YYaIOIMMUCS CUCTEMBbI OMOJIOTHYCCKHX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHM, MHOT000pa3HUM M OCOOCHHOCTSAX OHOJOTHMYECKHX CHCTeM (KIEeTKa,
OpraHu3M, MOy, BUJ, OMOTreoleHo3, ornocdepa); 0 BBIAAIOMIUXCA OTKPBITUSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalIIMXCs C METOJAaMU IIO3HAHUS >KUBOM MPUPOJIBI:
UCCIIEIOBATEIb,CKUMU ~ METOJIaMH  OMOJIOTMYECKUX HayK (MOJIEKYJSApHOH U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTMM U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJNIeKIMM, OWOTEXHOJOTUM U CHUHTETUYECKONM OWOJIOTHH, TMaJCOHTOJIOTHUH,
OKOJIOTHH);  METOJAaMH  CaMOCTOSITEJIBHOTO  TPOBEICHUS  OMOJOTHYECKHX
UcclieloBaHui B JabopaTopum W B mpupone (HabOmroleHue, HW3MEpeHue,
HKCIEPUMEHT, MOAECIUPOBAHUE);

OBJIAJICHUE OOYyYaIOUUMHUCS yMEHUSMU: CaMOCTOSITEJIBHO  HAXOJHUTh,
aHaJTM3UPOBaTh M KCIOJIb30BaTh OMOJOTHYECKYH0 HH(OpPMAIHIO; MOJIb30BATHCS
OMOJIOTMYECKOM TEPMHUHOJIOTUEH W CUMBOJMKOM; YCTaHABIMBATH CBSI3b MEXKIY
pa3BuUTHEM OHOJIOTUM M COUUAIBHO-3KOHOMHUYECKUMH U  HKOJOTHUUECKUMHU
npoOjieMaMu 4YeJIOBEUECTBA; OIEHMBATh TOCJEACTBUS CBOEH NESITEIHHOCTH IO
OTHOIIICHUIO K OKpPY’KaloIIeH NpUpPOIHON cpejsie, COOCTBEHHOMY 3JI0POBBIO U
3JI0POBBI0  OKPY)KAIOIIUX  JIFOJIEH; OOOCHOBBIBAaTH U COOJIOJIaTh  MEPHI
npouiIakTUKY UH(GEKIIMOHHBIX 3a00J€BaHU, TIpaBUiIa MOBEJACHUS B NPUPOJAE U
oOecrieueHrss 6€30MaCHOCTH COOCTBEHHOM KM3HENESATEIbHOCTH B UPE3BBIYAWHBIX
CUTyallUsX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HayYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00YyYarONINXCSI MHTEIUICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
B IpPOlIECCE 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMU U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHWOJIOTHH, pEIIaeMbIMUA €0 TpoOJIeMaMH, METOJO0JOTHEH
OMOJIOTUYECKOTO UCCIIEIOBAHUSI, MIPOBEJICHUS AKCIEPUMEHTAIIbHBIX
UCCIIEIOBAHUM, pelIeHrs] OUOJIOTUUECKUX 3aJ1ay, MOJICIIUPOBAHUS OMOJIOTMYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHUE Yy O0YYAIONIUXCSl IEHHOCTHOTO OTHOIIEHUSI K KUBOW MPHUPOJIE B
IIEJIOM U K OTJICTIbHBIM €€ 00BhEKTaM U SIBICHUSIM; (POPMHUPOBAHUE IKOJIOTUUECKOM,
FeHEeTUYECKOM TpaMOTHOCTH, OOLIEH KyJIbTypbl TIOBEIEHUS B TPHUPOJIE;
MHTETrPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrue  OOydYaloIIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAJIHLHOM
PUPOAOIONL30BaHUN (COOMIO/IEHNE TpaBUJ TOBEICHUS B MPHUPOJIE, OXPaHbI
BHJIOB, SKOCHCTEM, OHMOC(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS M 3JI0POBBS
OKpyXKaromux Jrofeil  (cobmrogeHuss Mep npodumakTukyd — 3a001eBaHUMH,
obecrieyeHUEe OE30MACHOCTH >KU3HENESITEILHOCTH B UPE3BBIUAMHBIX CUTYalUSIX
OPUPOJTHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUM B TTOBCETHEBHOM JKU3HU,

CO3JaHUE  YCIOBUW Uil  OCO3HAHHOrO  BbIOOpa  OOy4YaroIIMMHCS
VHIUBULYaJIbHOU o0OpazoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH



MOCIIeAyIONeEMy TPO(ECCHOHATFHOMY CaMOOTIPEIEICHHIO, B COOTBETCTBUH C
WHIMBUy AIbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMH PETHOHA.

OO6miee yncao 4acoB, OTBEACHHBIX HA M3YYCHHE OMOJIOTHUU HA yTITyOJIEHHOM
YpPOBHE cpeaHero oorero odopasoBanus, coctarisier 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).

Ot10op opraHu3alMOHHBIX (POpPM, METOJIOB M CPEACTB OOYUCHHS OMOJIOTHUH
OCYIIECTBIISETCSA ¢ YYETOM CHEenu(UKU ero COoJep)KaHWS W HAMpaBJICHHOCTH Ha
NPOJIOJDKEHNE  OMOJOTMYeCKOro 00pa3oBaHHMsI B OpPraHMU3allUsAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIOBUEM MPU 00YUEHUN OHMOJIOTHU Ha YTiyOJIEHHOM YPOBHE
SBIIIETCS TIPOBEJIEHNE Ta0OpPaTOPHBIX M MpakTH4YecKuX padoT. Takxe yuactue
00y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-MCCIIEI0BATENBCKUX PabdoT,
TEMaTUKa KOTOPBIX OMpENENsIeTCs y4YuTeJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTePUATbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOHBIX yCIOBUH.



COJEPKXAHUE OBYUYEHUA

10 KJIACC

Conepxxanue mporpamMMmsbl, BBIICICHHOE KYpCuU8OoM, HE BXOAUT B IPOBEPKY
rocyJlapcTBeHHOM utoroBoii arrectraruu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemenHas OMOJIOTHS — KOMITJIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTHUS
Ouonoruu.  buonormdyeckue  HaAykKd M HM3ydyaeMble UMH  MPOOJIEMBI.
@dyHIaMEHTaJbHbIE, NPUKIAJHBIE M TOUCKOBBIE HAyYHBIE HCCICIOBAHUS B
OHMOJIOTHH.

3HadeHue O6WOJOTMU B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOMN
kaptuHbl mupa. IIpodeccun, cszanHbie ¢ Ouonorueil. 3HadyeHUE OMOJIOTHH B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBL.

JdemoncTpanuun

[Toptpetsl: Apucrorens, Teobpacrt, K. Jluaneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgeit, I'. Mennens, B. . Bepnaackuii, 1. I1. ITaBnos, 1. . Meunukos, H.
. Baunos, H. B. Tumodees-Pecorckuii, [[xx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel U cxembl: «CBsi3b OMOJOTUM C JAPYTMMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U MX U3yYeHHUE

XKuBble cucTeMBbl Kak mpeaMer uszydeHusi Ouonoruu. CBONCTBA >KUBBIX
CHCTEM: €IMHCTBO XHMMHUYECKOI'O COCTaBa, JAUCKPETHOCTb M LEJIOCTHOCTb,
CJI0XHOCTb M YIOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISPHBIMA, KJIETOYHBIN,
TKAQHEBBLIN, OpraHU3MEHHBIMN, MOMYJISIIIHOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreonieHoTHUeCKU), OmocdepHsIii. IIporecchl, NPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHbIE TpHU3HAKK KUBOro. JKu3Hb Kak (opMma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaroiime KuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucteM. MeToasl Ouosnornueckoil Hayku. HabGmroneHnwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeMaTu3alus, Meraananus. [loudarue o 3aBUCUMON 1
He3aBUCHUMOW mniepemeHHOW. [lmaHupoBanne oskcnepumenTta. I[loctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux maHHbIX. OIEHKA JOCTOBEPHOCTH IMOTYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaKEHUS PE3yJbTaTOB »JKcnepuMeHTta. [loHsartue
CTaTUCTUYECKOIO TECTA.

JdemoncTpanuun

Tabmuuer u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buomormueckue
cucreMbl», «CBOHCTBAa KHUBOM MATEpUW», «YPOBHU OpPraHU3alld >KUBOU
npuposib», «CTpoeHHe MKUBOTHOW KIETKH», «TKaHU >KUBOTHBIX», «CHCTEMBbI
OpraHoOB 4YeJloBeuecKoro opranusman, «buoreonenos», «buocdepa», «Meroabl
U3y4EHUs )KUBOU IIPUPOJBDY.



O6opynoBanme:  jaboparopHoe  oOopymoBaHHE  JUIi  IIPOBEICHUS
HAOII0ICHUH, M3MEPESHHM, SKCITICPUMEHTOB.

IIpakTuueckas padora «lcrnonp30oBaHUE pA3IUYHBIX METOJOB MpH
W3YUYEHUHU JKUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QyHKIMOHAIbHAs €IMHHUIA JKUBOTO. VcTopus
OoTKpbITUA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHbBIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIUS,
xpomarorpadusi, 3MeKTpodopes, METoJl MEUYEHBIX aToMOB, auddepeHInaibHOoe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OUKCUPOBAHHBIX
Ka1emok. DIEeKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyveHue Kiemox.

JdemoHcTpanuun

[Toprpersr: P. I'yk, A. Jlesenryk, T. IlIBann, M. Ilneiaen, P. Bupxos, K. M.
boap.

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOI,
«VcTopus pa3BUTHS METOJIOB MUKPOCKOTTUI.

OOGopyoBaHKE: CBETOBOW MHUKPOCKOIN, MHUKPOIpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomarorpadusi, saexkrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHNE,
[I1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KiIeTKu

XUMHAYECKHM COCTAB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona u €€ posb Kak pacTBOpPUTENA, PEArcHTa, y4aCTHE B CTPYKTYpPUPOBaHHHU
KJIETKHU, TEIUIOperyisanuu. MuHepalibHble BEIIeCTBA KJIETKH, WX OHOJOrhyYecKas
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buomormyeckue mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€KOBOM MoOjeKybl. [lepBuuHas
CTPYKTypa Oenka, MeNnTHjHas CBA3b. BTopuyHas, TpeTUYHas, 4YEeTBEPTUUHAs
cTpyktypsl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukaruss  OenkoB.
buonoruueckue GpyHkunu 6enkoB. Ilpuonsi.

YrneBoasl. MoHOCaxapuapl, IMCaXapyibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
O6mmit 1maH cTpoeHHsT W (PUBHKO-XMMUYECKHE CBOWCTBAa  YTJICBOJIOB.
buonornueckue GpyHKIIMU yrieBoI0B.

Jlnmuaet. ['mapodunsHo-THApOdOOHBIE CBOMcTBA. Kitaccudukanust Tunumos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTepowabl. buonormdeckue QyHKIIAN
munuoB. O0uMe cBoMCTBAa OMOJIOTHYECKUX MEMOpPaH — TEKY4YECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJYITPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CrtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneortunpl. [lpunnun kommementapuoctu. [IpaBuno Yapradda. Crtpykrypa



JIHK — nBoiinas cnupans. Mectonaxoxaenue u ouonorndeckue Gpynknuu JIHK.
Bunst PHK. ®ynknuu PHK B kiertke.

Crpoenue monekyiasl AT®. Makpospruueckue cBszu B Mojekyie ATO.
buonornueckue gpynkunn AT®D. BoccTaHOBIEHHbIE TEPEHOCUUKH, UX (DYHKIUU B
Kietke. Jpyeue wuyxneozuompugpocghamovr (HT®). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpyktypHast OUoJOTHs: OMOXUMHYECKUE U OMO(U3NUYECKUE UCCIIEIOBAHUS
COCTaBa MW TNPOCTPAHCTBEHHOW CTPYKTYpbl Ouomosiekyl. Moodenuposarnue
CMPYKMypsl U QYHKYUi OUOMONEKYI U UX Komniekcos. KomnvromepHuiti Ousaun u
Op2anuyecKull CuHme3s OUOMONLEKYN U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanuu

[Toptpetsr: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankimH,
®. Conrep, C. [Ipy3unep.

[unarpammbr:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIE.

Tabmuipel u cxembl: «llepuoguueckass TabnuIIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHune MOJIEKyIbl BOJb», «BemecrBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl O€NKOBOM MOJEKyJb», «CTpoeHHUE MOJEKYJ
yriieBogoB», «CTpoeHHe MOJEKysl JunujaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue Mosnekynbl ATOy.

O6opyaoBanue: XuMH4YeCKas ocya 1 000pyA0BaHHeE.

JlabopaTtopnas padora «O0Hapy)keHHEe OETKOB C TOMOIIBIO KAYECTBEHHBIX
peaKiuii».

JlaGopaTtopnass  paGora  «lccrnemoBaHuWe — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u GpyHKIIUN KIETKH

Turnbl KJIETOK: AyKapuOTHUYECKast 151 MIPOKAPUOTUYECKASL.
CtpyKTypHO-(YHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Ctpoenue nmpokapuoTHuUecKon KiaeTku. Kiertounas cteHka OakTepuid u apXxeil.
OCcO0OEHHOCTH CTPOEHHUSI TEeTepPOTPOPHONW M aBTOTPO(HON MNPOKAPUOTUYECKHUX
KJIETOK. MecTo 1 poJib IPOKapHOT B OMOIIEHO3aX.

Ctpoenue u (GyHKIITMOHUPOBAHHUE AYKaApUOTUYECKOMN KJIETKH.
[Ina3zmatuueckas wmemOpana (riazmanemma). CTpykTypa IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcropT BelecTB depe3 IIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas auddysus), akKTUBHBIN (NMIEPBUYHBIA W BTOPUYHBIN
AKTUBHBIN TPAHCIIOPT). [TonynpoHuiaeMmocThb MeMOpaHbl. PaGota
HATPHUI-KATMEBOTO HAcoca. ODHAOLUTO3: MHUHOIMTO3, (arormurTo3. DK30LUTO3.
Knerounas crenka. CTpykTypa u GyHKIIMH KIETOYHOM CTEHKH PAaCTEHUM, TPUOOB.

[urtonnasma. Lluto3omns. Ilutockener. [ABuxenne nuromiazmbl. OpraHou bl
KieTku. OJIHOMEMOpaHHBIE OpPraHOUILl KJIETKH: SHJIOIUIa3MaTHYeCKas CeThb
(OIIC), anmapar ['osbky, JIU30COMBI, UX CTpoeHUE U (PyHKIUU. B3aumocsssb
OJTHOMEMOpPAHHBIX OPraHOMJOB KJIETKH. CTpOEHHE TIpaHyJISIPHOTO PETUKYJIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3



KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHymsipHBIA)  SHIOTUIA3MATHYECKUN
petukynym. CexkperopHas ¢yHKius ammaparta ['onsmku. Moougurkayus 6enkos 8
annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoaxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosu pactuTenbHbIX KieTOK. KiteTounbiid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWABl  KJIETKW:  MHUTOXOHAPUM,  ILJIACTUJIBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUU W 1wiactui. llepBuunsle,
BTOPUYHBIE M  CJIOXKHBIE  TUIACTUABI  (POTOCHMHTE3UPYIOIIMX  DYKApHOT.
XJI0pOIUIaCThl, XpOMOILIACTBHI, JIEMKOIIACThI BBICIINX PACTCHUIA.

HememOpanubie opranousl kietku CtpoeHue W GyHKIUM HeMeMOpaHHBIX
OpraHouI0B KJIETKHU. PuGocomsl. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyOouku. KineTounbrit
neHtp. CTpoeHWe U JBWKEHHWE JKITYTHKOB W PECHHUYEK. MHUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
Mukpompyoouxkamu. MomopHhvie benxu.

Anpo. Ob6onouka siapa, XpOMaTUH, KapuoIIa3Ma, SIAPHIIIKH, UX CTPOCHUE U
¢bynkuuu. SnepHbiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pacHoIOKEHUE
XpOMOCOM B HWHTEppa3HOM dnpe. Iyxpomamun u eemepoxpomamun. benxu
XpOMaTuHa — TUCTOHBI. /Jlumamuxa sdepHou 00010YKU 6 Mumose. Sfoepmbiil
mpancnopm.

Knerounsle BkmoueHusi. CpaBHHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKApUOT
(pacTuTeIbHOM, )KUBOTHOM, TPUOHON).

JdemoHncTpanuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE JYKAPUOTHYECKOW KIeTKm», «CTpoeHue
KUBOTHOU  KJETKW», «CTpoeHHE  pacTUTEIbHOM  KieTkn», «CTpoeHue
MHUTOXOHJIpUN», «Anpo», «CTpoeHrne NpOKAPUOTUUECKOU KIETKI.

OOGopyoBaHKe: CBETOBOM MHUKPOCKON, MHUKPOIpENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yuyeHue CTpOEHHUS KJIETOK Pa3IUYHBIX
OPTraHU3MOB).

IIpakTHyeckasi padora «l3yyeHrne CBOMCTB KJICTOYHON MEMOpaHbD.

JlabopaTtopnass padora «VccinepoBanue Imia3moii3a M JEIUIA3MOJIM3a B
PACTUTEINIbHBIX KIIETKAX).

IIpakTnueckass paGora  «l3ydeHue  [OBUKEHUS  LUTOIUIA3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelleCcTB M MPeBpallleHUe SJHEPTUH B KJIEeTKe

AcCUMUIISIINS U JUCCUMWISIIIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumnel ooOmMeHa
BEIIIECTB: aBTOTPOGHBIM M TETEPOTPOGHBIA. YdacTHe KHUCIOpoJa B OOMEHHBIX
mpoiieccax. JHepreruueckoe obecrneyeHue KkieTku: mpeBpaiieHue ATD B
oOMeHHBbIX Tmporeccax. DepMeHTaTUBHBIM XapakTep peakuuil KJIETOYHOIO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBONCTBA MU MEXaHHU3M JICUCTBUSI.



Kodepmentsl. Otnuuus (QepMEHTOB OT HEOPraHMYECKUX KaTaIn3aTOpPOB.
benku-akTuBaTOpHI u OCIIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH
(hepMEHTATUBHBIX PEAKIIMA OT Pa3IMIHBIX (PAKTOPOB.

[lepBruuHBIA CHHTE3 OpPraHUYECKHX BEIIECTB B KieTke. DotocuHTes.
AHnoxcueennvlti u oxcueenHwvlli pomocunmes y oaxmeputi. Ceemocobupaioujue
nUCMEeHmMbl U NUSMEHMbl PeakyuoHHo20 yenmpd. Ponb XJI0poIiacToB B Ipouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qazbl. Domoovixanue, Cs., Cy u CAM-munuol
gdomocunmesa. 1IpoayKTUBHOCTh (oTOCHHTE3a. BiusiHue pa3nudHbix (akTOpoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHHE (POTOCUHTESA.

XeMOCHHTE3. Pa3noo6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >KeNe300aKTepuu, CEepoOAKTEPUH, BOJOPOIHBIC
OaxkTepun. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHbIe opranu3Mbl. Buael Oposkenus. I[IpomykTbl OposkeHHS W HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIE OpPTraHU3MBlI. Oranbl JOHEPTETUUYECKOTO oOMeHa.
[ToaroroButenbHbIN ATan. I THKOIN3 — OECKUCIOPOIHOE PACIICTUICHHE TIIFOKO3bI.

buonoruyeckoe okucieHue, Uiau KJIETOYHOE JbIxaHue. Pojib MUTOXOHApPHIL B
npoiieccax ouosiorudueckoro okucieHus. [uknudyeckue peaxkiuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaser. llpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BellecTB nepes; aHadpOOHBIM. DP(HEKTUBHOCTH YIHEPrEeTUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpetst: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «PoTOCHHTE3», « DHEpreTUUecKuii ooOMen», «brnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOPYJIOBAaHUE JJIsi MPUTOTOBICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydeHue  KATaIUTUYECKOM  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajaasbl)y».

JladbopaTopnasi pabora «/3ydenue (QepMEHTATUBHOIO paCIICTUICHUS
NIEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopnasi pabdora «CpaBHeHue tporeccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JladopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHUS U JBIXaHU.

Tema 7. HacaeacrBeHHass uHGOpMaLMs U peaiu3alus eé B KiIeTKe

Peakuun matpuuHoro cuHte3a. [[pMHIMI KOMIUJIEMEHTAPHOCTU B PEAKIUSAX
MaTPUYHOTO CHHTe3a. Peanm3arus HacneACcTBeHHOW wHpopManmu. [ eHeTHIecKuii
KOJI, €ro cBoucTtBa. TpaHckpumiusa — MarpuuHbli cuHTe3 PHK. IIpunummsi
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.



Tpancnsuus u e€ stanbl. Yuactue TpancniopTHeix PHK B OuocunTtese Oenka.
VYcnosusi O6mocunte3a Oenka. KomupoBanme ammHokucior. Pomp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKAPHUOT. Perynsinus akTUBHOCTH I'€HOB y MNpPOKapuoT. [ 'unoresa
onepoHa (®. XKako0, XK. Mano). Moaexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuuss 0OMEHHBIX
MPOLECCOB B KieTKe. KileTOuHbIN roMeocTas.

Bupycel — HekieTounbie (OpMBbI )KU3HU U 00IHUraTHele rnapa3utbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIli YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasad.

Bupycusie 3a0oneBaHusi uejoBeKa, JKUBOTHBIX, pactenuit. CIIN/I,
COVID-19, couunanbuble U MEIUIITHCKUE TPOOTIEMBI.

buoungopmamuxa: unmeepayus u ananuz o6oavuux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 ouonocuu u meouyune.
Ilpoepammupyemvle pynxyuu 6enxos. Cnocobvl 0ocmasKu 1eKapcma.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabmuiel u cxembl: «buocunte3 Oenkay, «I'eHeTH4eckuii Koy, «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Knerounsléi 1uki, ero mepuoasl W perynsamnus. WHtepdaza u MuUTOS.
Oco0eHHOCTH TPOIECCOB, MpOTeKarmux B uHTepdase. [loaroroBka KieTku K
nenenuto.  Ilpecunrtetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUU WU
MOCTCHHTETHYCCKHUH (MPEMUTOTUIECCKUI ) TIEPUO bl UHTEP(hA3HI.

Marpuunbii cunte3 JHK — permukanus. [Ipunnuner permmkanun JTHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJIJIECIBbHOCTD.
Mexannsm permukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTull. JIUIIOWAHBIA W
raryIoOuJHBIA  HAOOpbl  XpomMocoM. ['oMojoruunble XpomMocombl. [losioBbIe
XPOMOCOMBI.

Henenue xnetkn — wmutTo3. Craguum MHTO3a U TPOUCXOIAIINE B HUX

npouecchl. Tunbl Muto3a. KapuoknHe3 M MUTOKHMHE3. buonornyeckoe 3HaYyeHUE
MHUTO3A.

Perynsanus mutoTHyeckoro Iukina kKieTtku. IIporpammupyemasi KieTOYHAs
rUOCIb — aImoITo3.

Knerounoe sapo, XpoMocoMmbl, (YHKIIMOHAJIbHAsS TEHOMHKA. Mexanuzmol
nponugepayuu, ouggepenyuposku, cmapenus u eubenu Kiemok. «l{ugposas
KliemKkay — buoungopmamuyecxkue mooeiu PyHKYUOHUPOBAHUSL KIEeMKLU.

JdemoHcTpanuu



Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH ITMKII KIETKW», «MmuT03», «CTpoeHue
xpoMmocom», «Permukarus JTHK.

OO6opynoBaHKe: CBETOBOM MUKPOCKOI, MUKponpenaparsl: « MUTO3 B KJIETKaX
KOpEIIIKa JTyKa.

JlabopaTtopHas pabdora «M3yyeHne  XpOMOCOM  Ha  TI'OTOBBIX
MHKpOIIpENapaTax».

JlabopaTopHnasi paGora «HaGnoieHe MUTO3a B KJIeTKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpPOIIpEraparax).

Tema 9. CTpoenune n QyHKIIMHA OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOCHHMSI M JKU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxew, OIHOKJIETOYHBIE TPHUOBI, OJHOKICTOYHBIC
BOJIOPOCJIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.

B3auMocCBsI3p 4acTel MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl M
cucTteMbl OpraHoB. OpraHusMm Kak eInHoe 1enoe. ['omeocras.

Tkanum pacrenuil. Tumbl pacTUTENBbHBIX TKaHEW: 0Opa3oBaTenbHas,
MOKPOBHAsI, TMPOBOJsIIAsA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTPOECHUS,
(GyHKUMN U pacloNiOKEHHs] TKAHEH B OpraHax pacTEHUU.

TkaHU KUBOTHBIX U YEJOBEKA. THIbI MKHUBOTHBIX TKAHEH: 3MUTEIMAJIbHAS,
COCIMHUTENbHASA, MbIllleyHasi, HepBHas. OcCOOEHHOCTH CTpoeHUs, (QYHKUHH U
pPacIOI0KEHUS TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TI'€HEpaTWBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U Ye0BeKa. PYHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX >KUBOTHBIX. Hapy>KHbli ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEN.

JIBmkeHne  opraHu3MoB. JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOuIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHME MHOTOKJIETOUHBIX PACTCHUM:
TPONU3Mbl M HACTUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. Ilormomenne BOABI, YIVIEKMCIOTO rasza |
MUHEpPAJIbHBIX BEIIECTB pacTeHUsAMH. lIuTaHne kMBOTHBIX. BHyTpHumnosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHHE. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MULIEBAPUTENILHOTO TpakTa. [lumesapurensHble xene3pl. llumeBapurenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuil. JIpixanue >kuBoTHBIX. Juddys3us
ra3oB 4€pe3 NOBEPXHOCTh KIEeTKU. KoxkHOe npixanue. /pIxarenbHas MOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. /[pIxaHue N03BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOIIOLMOHHOE  YCIIO)KHEHUE CTPOEHUSI JIETKUX IMO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHasi cucTemMa u4elioBeka. MeEXaHu3M BEHTWISIUUM JIETKUX y NTUL U
MJIEKOMIUTAIOMUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.



TpaHcnopT BEWIECTB Y OPraHU3MOB. [pPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcnopt BewmeCTB y JKMBOTHBIX. KpOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaile,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyru kpoBooOpaiieHusl. DBOJIOLHUOHHbBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. PaboTa
CEepAlA U €€ PEryJISIIUL.

Beigenenue y opranusMoB. Beinenenue y pacteHuil. Beigenenue y
KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CeKpelus U 0OpaTHOE BCAaCchIBaHHE KaK MEXaHWU3Mbl paOOThI OPraHOB BbIIEICHUS.
CBsi3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMU. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (QpyHKIIMOHMpPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTeprii ¥ WUCTHI MPOCTEUINMHUX. 3amuTa Yy MHOTOKJICTOYHBIX PACTEHUH.
Kyrtukyna. Cpeacta macCUBHON U XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX HOPOU3BOJHBIE.
3amuTa opranu3ma oT Ooje3Hel. MiMmyHHas cucteMa 4denoBeka. KieTodHblilt u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA U NpUOOPETEHHBIN crnenupuIecKuii
UMMYHUTET. Teopus KiIOHaJIbHO-celeKTUBHOro ummyHnutera (I1. Opaux, ©. M.
bepuer, C. Tonerara). BocmasiutenbHbie OTBETHI OPraHU3MOB. PoJib BpOXIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocts u  peryjasauMs |y  OpraHusmoB. Paznpaxumocts vy
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxumocts u  peryjsinus y
pactenuid. PocToBble BenecTBa v UX 3HaYCHUE.

HepBHas cucrema u pedaekTopHas peryinsnus Yy >KUBOTHBIX. HepBHas
cucTteMa M e€ OTlelbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBbI
y JKUBOTHBIX. OTIENBl TOJOBHOTO MO3Ta TMO3BOHOYHBIX JXKMBOTHBIX. Pedrnekc u
pedextopHas ayra. besycnoBHbIe U YCIOBHBIE PehICKCHI.

['ymopanbHast peryisinys ¥ SHJIOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenespl DHSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleficTBME TOPMOHOB.
B3auMocBs3bp HEpBHOW UM 3HJIOKPUHHON cucTteM. [unoranamo-runodusapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopocnm», «baktepumn», «lIpocrelimue», «Opranbl LBETKOBBIX PACTEHHI,
«Cucrembl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTeOIsy,
«CtpoeHue IUCTOBOM IUIACTUHKNY, «TKaHW >KUBOTHBIX», «CKEJeT 4eIoBEeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «J/lpIxarenbHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpllieuHas ~ CUCTEMay,
«BplaenurenbHas cUCTEMa», «DHAOKPUHHAsA cuUCTeEMa», «CTpOCHHE MBIIIIbDY,
«mmynurer»,  «KumiedHonosioctHeie», «(Cxema  TNUTaHUA  PACTECHHI,



«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpOoeHuE THUIIPbI»,
«Ctpoenue mnanapum», «BHyTpeHHee cTpoeHue M0kAeBOro 4epssi», «HepBHas
cucrema poiO», «HepBHas cucrema narymkw», «HepBHas — cuctema
npecMbikatomuxcs»,  «HepBuas  cuctema  ntuny, «HepBHas — cuctema
MJIEKONUTaroux», « HepBHas cuctema uenoBekay, «Pediekcy.

OGopynoBaHKe: CBETOBOM MHKPOCKOI, MHUKPOIpENnapaThl OJIHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE DK3EMIUIAPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHHMil pa3HBIX OTHAEJIOB, BIAXHBIE Ipenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBeKa,
o0opy0BaHuE JJI IEMOHCTPAIIMH MIOYBEHHOTO U BO3/IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u OeJIKOB Mo AeicTBreM (HepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUI, MOJIEJIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHre TKaHEeH pacTCHUI».

JlabopaTropHas padora «/3ydyeHue TKaHEN )KMBOTHBIX).

JlaboparopHnas padora «/3yuyeHue OpraHoB IBETKOBOTO PACTCHUS.

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

dopMbl pa3MHOXKEHHUS OpraHU3MOB: Oecrojioe (BKIJIIOYash BEreTaTUBHOE) U
noysioBoe. Buuabl  0ecronoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CHOPYJISINA,
dbparMenTais, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkeHue. [lonoBeie KIeTKM, Wiau rametrsl. Meio3. Craauun
Mmeino3a. [loBenenne xpomocom B Meno3e. KpoccruHrosep. buonornyeckuii cMbICi
M€Ho3a M IIOJIOBOTO Ipolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IHUKJIC
OpraHU3MOB.

[IpenzapoxpimieBoe pasBurue. ['amerorenes y uBOTHBIX. [10JI0BBIE KEIIE3bI.
OO6pazoBaHue 1 pa3BUTUE MOJOBBIX KiIeTOK. CriepmaroreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe ©W  SMOpPHOHANBHOE pPa3BUTHE KUBOTHBIX. CIOCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHYTpeHHee. [lapTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOCUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguu >MOpHOreHe3a
KUBOTHBIX (HAa mpumepe Jrymku). JpoOnernwe. Tumbl — apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobdnenue. brnacmyna, munei
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKOIMUTAIONMIUX. 3apOJBIIICBhIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apOoIbIIIEBBIX JTUCTKOB. B3auMHoe
BIUSHAE YacTell pa3BUBAIOMICTOCS 3apojbliia (SMOpPHOHAbHAS WHIYKIIHS).
3aknagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aUMOJICUCTBUI TeHOB. BiusHue Ha SMOpPUOHAIBHOE Pa3BUTHUE PATUYHBIX
(haKTOPOB OKPYIKAIOIIECH CPEIbI.

Poct u pasButue xuBOoTHBIX. [locTamMOpuoHanbHBIM nepuon. Ilpsmoe u
HemnpsiMoe pa3Butue. PaszButue ¢ wmetamopdo3oM y OECNO3BOHOYHBIX U



ITO3BOHOYHBIX JKMBOTHBIX. DHOJOrMYECKOE€ 3HAaYCHUE NOPSIMOrO U HENpsIMOro
pa3BUTHSA, UX PACHPOCTPAHECHHE B MpHUpOJe. TuIbl pocTa KUBOTHBIX. DakTOpbI
PETYISINUN POCTA )KUBOTHBIX U YesioBeka. CTaauu MOCTIMOPUOHATBLHOTO PA3BUTHS
y KUBOTHBIX U 4yenoBeKka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMepTh Kak
OMOJIOrMYECKHUE MPOLIECCHI.

PasmHoxenne u paszButue pacteHui. ['amerodut u cmnopodut. Meiio3 B
KU3HEHHOM IuKIe pacteHuid. OOpa3oBaHWe CHOp B Ipolecce Menosa.
l'ametorenes y pacreHuil. OIJIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOIHOE OIJIOAOTBOPEHHE Y IIBETKOBBLIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pErysud OHTOTE€HE3a Y PACTCHUN U )KUBOTHBIX.

JdemoncTpanuu

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

Tabmumel m cxembl: «BereratuBHOe pa3sMHOXKEHHE», «THIBI OECIONOro
pa3sMHOXEHUD», «Pa3MHOXEHHE XITaMUAOMOHAIb», «Pa3MHOXEHHWE 3BIJICHBDY,
«Pa3mHO)XeHue ruape», «Meiosy, «XpomocoMbl», «l'amerorenes», «CTpoeHue
SIMLIEKJIETKM W cnepMaTo3onsia», «OCHOBHBIE CTaauM OHTOreHe3ay, «lIpsamoe u
HEmpsiMOe pa3BUTHE», «Pa3BuThe wmaiickoro xyka», «Pa3Butue capanum,
«Pa3zButne mnArymkn», «/IBOMHOE OIUIONOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CtpoeHue ceMsiH OJTHOJIOIbHBIX U JIBYJIOJBHBIX pAcTEHUI», «KU3HEHHBIN UK
MOPCKOM  KamyCTbD», <« Ku3HEHHBIM UHMKI Mxa», <«OKU3HEHHBIH  IUKI
MarnopoOTHUKA», «  KM3HEHHBIN LIUKII COCHBD.

OO0opymoBaHKe: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SHUIEKICTOK U
CIIEpMaTO30UI0B, MOAENb «L{UKI pa3BUTHS JATYILIKHY.

JlaGopaTopHas padora «l3ydyeHue CTpOCHUS TOJOBBIX KJIETOK Ha FOTOBBIX
MHKpPOITpENapaTax».

IIpakTuyeckass padora «BpisiBlieHME NPU3HAKOB CXOACTBA 3apOJbIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnas padora «CTpoeHHE OpPraHOB pPa3MHOXKEHHUS BBICIIHX
pacTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopus craHOBIIEHHS W pa3BUTHS TEHETUKM Kak Hayku. PaGoter I
Menpnens, I'. ne ®puza, T. Moprana. Poinp 0T€UECTBEHHBIX YUYEHBIX B Pa3BUTUHU
reHetuku. Paboter H. K. KoneioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®mmnuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKUE MOHITUSL U CUMBOJIbL. ' OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJbTEPHATHUBHBIEC IPU3HAKW, JOMHUHAHTHBIM W PEUECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, UUCTAS JTUHUS, THOPUIbI, TEHOTHUIL, ()EHOTHII.
OCHOBHBIE =~ METOJIBI ~ T€HETUKH: THOPUIOJIOTHUYECKHM,  IMTOJOTHYECKUM,
MOJICKYJISIPHO-T€HETUUECKU .

JdemoHcTpanuu



[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Komsnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabauupl ¥ cxembl: «MeTo bl TeHETHKN», «CXEMBI CKPEITUBAHUS.

JlaGopaTopHass pabora «J/lpo3odpuna Kak OOBEKT T'€HETHUYECKUX

VICCIIEIOBAHUIY.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii  3akoH MeHaenss — 3aKOH

eAMHO00pa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno gomunupoBanus. Bropoit
3aKOH MeHJenss — 3aKOH paclIeIUIeHUsT NPU3HAKOB. l[uTonornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBaHus. [ umoresa 4ucToThl ramer.

AHanuzupytomiee ckpemnBanue. [[poMeKyTouHbI XapakTep HaclleI0BaHMUS.
Pacmeruienne nmpru3HakoB Mpy HEMTOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HACJICIOBaHMWsSI ~ TpPHW3HAKOB.  lluTomormueckwe  OCHOBBI  JTUTHOPHUIHOTO
CKpPEIIMBAHUA.

CuernyieHHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TeHaMHu. XPOMOCOMHas
TE€OpHs HACTECTBEHHOCTH.

I'enetuka nosia. XpoOMOCOMHBIA MEXaHU3M ONpPEAEICHUS Noyia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBI W TreTeporaMmeTHbI mmoi. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HaciegoBaHre NprU3HAKOB, CHEMIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lnernorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoAenCTBUE HEaJUIEIbHBIX TI'E€HOB.
Kommnnementapuocts. Dnuctas. [lonumepus.

['eHeTMYeCKM KOHTPOJIb PAa3BUTHUS PACTCHUM, XWBOTHBIX M YEJIOBEKa, a
TakKe (PU3NOIIOTMYECKUX TPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (DYHKIIHM.
I'eneTnueckue MexaHU3Mbl CUMOMOT€HE3a, MEXAHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3suT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYeCKHEe acCleKThbl KOHTPOJISI U
M3MEHEHHUsI HaCJIeACTBEHHOU HH(OPMAIIUU B MIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuier u cxemsl: «llepBbIit U BTOpoi#t 3akoHBI Menaens», « Tpetuii 3akoH
Menpens», «AHanmu3upyrouee ckpenuBanue», «HemoiHoe TOMHUHHpPOBAaHUEY,
«CuersieHHOEe HacleIoBaHWE TNPU3HAKOB Yy Jpo30uibl»y, «['eHeThka Imosay,
«Kapuotun uenmoBeka», «Kapuotun npozodumnbr», «Kapuotum nOTHIBD,
«MHOX€eCTBEHHBIN aJlJIeaIu3M», «B3auMoaecTBUE TEHOBY.

O6opymoBanme: MOACNIb JJIS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUZIOB TIEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACJIEAOBAHUS MNPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllUM CILEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOW MHMKPOCKOII,
MuUKponpenapar: «po3zodumnay.



IIpakTnueckas padora «/3ydyeHwe pe3yiabTaTOB MOHOTHOPHIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass  padora  «/M3ydyeHue  pe3yJbTaToOB  JUTHOPHIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BzaumogeiicTBue reHoTuia W cpeapl npu  (GopMHUpOBaHUU (PEHOTHUIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BUab
M3MEHUMBOCTH: HEHACJICICTBEHHAS U HACIICICTBEHHAS.

MoaudukanronHas u3MeHYUBOCTb. Ponb cpeabpl B (popMupoBaHUU
MOAU(UKATMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuanuoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa Moau(HUKarimoOHHON
M3MEHUYHUBOCTH.

I'eHoTunMyeckas M3MEHUMBOCTh. CBOMCTBA T€HOTUIMMYECKON M3MEHYUBOCTH.
Bupl reHOTUITHYECKOM M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllHOHHAS.

KomOuHaTuBHAss HM3MEHYMBOCTh. Meio03 M MOJIOBOM IIpoIiecc — OCHOBaA
KOMOMHATUBHOM M3MEHYHNBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3aHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTauroHHass W3MEHYMBOCTb. BuIbl MyTauui: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE MW  WHAYUMPOBAaHHbIE MyTaluW. SnepHble U
HUToIUIa3MaTuyeckue myrtanuu. CoMaTHYeCcKUe W MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTanui. MyTareHbl W WX BJIUMSAHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpolecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacienctBeHHoi m3MenunBoctu (H.U. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJIEICTBEHHOCT.

Onuecenemuxa u SNUSEHOMUKA, pOlb SNUSEHEMUYeCKUxX @akmopos &
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MOB.

JdemoHcTpanuun

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabauupl u  cxembl: «Buuabl u3MeHYHBOCTHY», «MoaudukanmoHHAS
U3MEHUYHUBOCTEY, «KomOnHaTnBHAsS U3MEHUYHUBOCTEY, «Mero3y,
«OnnonoTBopeHuey, «I'eHeTu4yeckue 3a00JIeBaHus YeIoBeKay, « Buabpl MyTaiuiiy.

OOGopynoBaHue: XUBbIE W TepOapHbIE AK3EMIUISIPhl KOMHATHBIX PACTECHHI,
pucyHkH (poTorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHUUBOCTH.

JlaGopaTopuas padora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOAU(UKAIIMOHHOW HM3MEHUYMBOCTH. IlocTpoeHMe BapuamMOHHOTO psga u
BAPUALIMOHHON KPUBON».

IIpakTnueckas padora «Mytamuu y apo3odunabl  (HA  TOTOBBIX
MUKPOIIpEnaparax).

Tema 14. I'eneTuka 4yesioBexka

Kapuotun uyenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHUS T€HOMA
yenoBeka. MeTonbl  M3yYeHUsT TE€HETHMKH  YEJIOBEKAa: TEeHEaJOTHMYECKUM,
ONMM3HEIOBEIN, LIUTOTCHETUYECKHUM, MONMYJIIUMOHHO-CTaTUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemMeHHOe ONpEIECICHUE TE€HOTHUMA!



ITOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
IT11P-ananu3a. HacineacTBenHsle 3a001eBaHus YelioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
Oone3Hu 4YenoBeka. boJie3HW ¢ HACIEeACTBEHHOW MPeapacroioKeHHOCTHIO.
3HaYCHHE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALLCHUU U JEYEHUH T€HETHYECKUX
3a00seBaHUil 4yesioBeKa. MeauKo-reHeTUYeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIeTKH. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACTEKThl UCCIICIOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue ((akTOphl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3ruecKoMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpy Karomieil cpespl. ['eHeTnueckas
PEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJOTHUSIM.

JdemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToqbl U3y4YeHHS] TEHETUKHU
yenoBekay, «I'eHeTnueckue 3a00J€BaHUs YETIOBEKay.

IIpakTuueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. CesleKiusi OpraHu3MoB

JloMecTukanuss W CeleKuus. 3apoKICHUE CEJNEKIUMU W JOMECTHUKALIMU.
Vuenne H. W. BaBumoBa o IleHTpax MPOUCXOXKIESHHS MW MHOr000pa3us
KYJbTYPHBIX pacTeHUU. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHUN U TMOPOJ]
*KuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TIOMOJOTMYECKUX PSIJ0B B
HacjaeACTBeHHOW wu3MeHuuBoctu H. WM. BaBwioBa, ero 3HadeHue s
CEJICKIIMOHHOM paboThHI.

Metoabl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHJIUBUYaJIbHBIN. Oramnsl KOMOWHAIIMOHHON CCJICKIIUH. HUcnbiTanue
MPOU3BOAMUTENEH MO TOTOMCTBY. OTOOp 1O TEHOTHIY C IOMOIIBIO OICHKU
¢dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIIbio aHanu3a JJHK.

HckyccTBeHHBIII ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  paloThI.
PagnannoHHbI 1 XUMHYECKH MyTareHe3 Kak UCTOYHUK MYTAlMid Yy KyJbTYPHBIX
dbopm opranu3zmMoB. Mcmosib30BaHME T€HOMHOTO PEIAKTUPOBAHHMS U METOJOB
pexkomOuHanTHbIX JJHK 1151 mostydeHus uCxXoqHOTo Matepuana Jijisi CeJIeKIUu.

[Tomyuyenue TIOJIUILION/IOB. BuyTtpuBnaoBas ruopuaAN3aIvs.
bnu3kopoACTBEHHOE  CKpelniuBaHWe, WiIM  WHOpuauHr.  HepojactBeHHoe
CKpelllUBaHue, WM ayTOpuauHr. ['erepo3nc U ero npuuuHbl. Mcnosap3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUHN U )KUBOTHBIX. «3enéHas
DeBOTIOYULY.

CoxpaHeHUe U U3YYEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKAX PpOAMYEH U1 CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYp. /M3yuenue, coxpamnenue u ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOGbIX IHCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmueHbIX MexHoI02UlI.

JdemoHcTpanuu



[Toptpersi: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbstnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel u cxembl: «lleHTPBI TPOUCXOXKIEHUS B MHOTOOOPa3Ust KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSJ0B B HACIEICTBEHHOW HU3MEHYHMBOCTH,
«Metonbl cenekumny, «Otnanéunas rubpuauzanusy, «MyTaresesy.

JlabopaTropHas padora «l/3ydyeHre COPTOB KYJbTYPHBIX PACTECHUM U TOPO/I
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHrne METOAOB CEJICKIIMU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN.

Ikekypeussi «OCHOBHBIE METOABI M JOCTHXKEHUS CEIEKUHUH PACTEHUN H
KUBOTHBIX (Ha CEJIEKIINOHHYIO CTaHIIHNIO, IIJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3FMCTBO, B JIaDOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0THs U CHHTETHYECKAs OMOJIOTUS

OOBEeKThI, UCHOJIL3yEeMble B OHUOTEXHOJIOTUU, — KIETOYHBIE W TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 150. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTUSI:  XJICOOMEUEeHUE, TOJYUYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAenue. Mukpoouonoruyeckuii cuHte3. OOBEKTBI MHUKPOOMOIOTHYECKHX
TexHosiorui. [IponsBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co31aHue TEXHOJIOTHI M MHCTPYMEHTOB II€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
coJiepKalluX HE BCTPEUAIOIINeCs B IPUPOe OMOCHHTETUUECKUE Ty TH.

Knerounas unxxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PAaCTEHUU U
#®uBOTHBIX. KpuoGanku. Comatudeckas THOpUAM3AIMA W  COMATHYECKUN
smbOpuorene3. lcmonp30BaHWE TaIuIOWJOB B CeJIEKIUU pacTeHuil. [lonyyenue
MOHOKNIOHAbHBIX anmumein. HMcnonv3oeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHne. VICKyCCTBEHHOE OIUIOJIOTBOpEHUE. PeKOoHCTpyKIus
SIMIEKJIETOK W KJIOHUPOBAHUE KUBOTHBIX. METOJ TPaHCIJIAHTALIMU SIJIEP KIIETOK.
Texnonozuu 0300po8enus, KYTbMUGUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W T€HHasg HHXKEHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pekomouHaHTHbIX JIHK. Cozdanue mparnceennvix opeanuzmos.
JlocTmKeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  WHYKEHEPHH.
DKOJIOTUYECKHUE U ITUYECKHUE MPOOIEMbl TeHHON UHKEHEPHH.

Menununckue OuotexHonoruu. [loctreHomHass 1M@poBas MeIUIIMHA.
[MI[P-muarnoctrika. MeTaO0oNMOMHBIN  aHaW3, TEHOICHTPUYECKHM  aHaIu3
IIPOTEOMA YEJIOBEKAa JJIsl OLICHKU COCTOSAHHUS €ro 310poBbs. lcmosb3oBaHue
CTBOJIOBBIX KJIETOK. TapreTtHasi Tepamnus paka. 3D-OnonHxenepus s pa3padoTKu
(byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJIOTHH, CO3JaHUS KOMIUICKCHBIX
TKaHEW COYETaHMEM TEXHOJIOTUM TPEXMEpPHOro OMONPUHTHUHTA M cKad@onauHra
JUISL PELICHUS 3a7a4 IEPCOHATM3UPOBAHHON MEAUIIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJbI0 O0ECTeUYeHUs] KOMOWHHUPOBAHHOM
3amuThl OT BOo3Oymutenet OPBU, ycTaHOBieHHE MONEKYJSPHBIX MEXaHU3MOB



dbynkuuonupoBanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIINX OCOOO OIACHBIE
3a00J1€BaHUS YEIIOBEKA U )KUBOTHBIX.
JdemoHcTpanuun
Tabnuiel 1 cxeMmbl: «Mcnonp30BaHNe MUKPOOPTAHU3MOB B MTPOMBIILICHHOM
npou3BoJicTBeY, «KiieTounas unxxeHepus», «['eHHast HHXEHEPUs».
JlaGopaTopHasi padora «/3ydeHrne 00beKTOB OMOTEXHOJIOTHUN.
IIpakTuuyeckas padora «IlosyyeHrne MOJIOUYHOKHUCIBIX TPOTYKTOBY.
IJkckypeusi «bHOTeXHONOTHUS — BaXKHEWIIAas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)».

11 KITACC

Tema 1. 3apoxkaeHune W pa3BUTHE IBOJIIHOHHBIX MPEJACTABJICHUN B
Onosorum

OpomonuonHas Teopuss Y. JlapBuna. IlpeAnochbliKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBxynue cuiibl 3Botonuu BUA0B 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
pa3MHOXEHUSI OpraHU3MOB, HAcCJEJICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenne cunrernueckoir Tteopun s3Boionuu (CTI). HeltpanbHas
Teopust dBoitouuu. CoBpeMeHHas HBOJNIONMOHHAS  Ouojorus. 3HAauYeHUE
ABOJIIOIIMOHHOM TeOpHUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. lapBun, C. C. UerBepuxos, W. 1. lImansraysen, Jx. Xonaein, /. K.
benses.

Tabmuuber u cxembl: «Cucrema >xuBoit mnpupoasl (o K. Jlunuewo)y,
«Jlectnumia xuBbIX cymecTB (mo Jlamapky)», «MexaHusm (GOpMUPOBAHUS
NpUCIIOCOOJICHUT y pacTeHud ©u KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapiipyTa nytemectsusa Y. Jlapsuna», «Haxoaku Y. JlapBunay, «Dopmbl 60pbOBI
3a cymectBoBanue», «llopoasl romy6eit», «MHOroodbpasue KyiabTYpHBIX (PopM
KanycThl», «[lopoapl TOMaIIHUX )KMBOTHBIX», «CxemMa 00pa3oBaHusl HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXXYIIUX CHUJ 3BOJIOLHUWY,
«OCHOBHBIE MTOJOKEHUSI CHHTETUYECKON TEOPUH 3BOJIFOLIUNY.

Tema 2. MUKPO3BOJIIOLMS U €€ pPe3yJibTAThI

[Tonynsiuus kKak 3I€MEHTapHas eIuHUIA SBOTIOLNU. COBpPEMEHHBIE METOIbI
OIICHKM TE€HETHYECKOro pa3zHooOpa3us W CTPYKTypbl momyisiui. M3meHenue
reHooH/Ia TOMYJSAIMKA KaK DJIEMEHTAPHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro papHosecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHbIe (DAKTOPHI (IBKYIIME CHJIBI) SBOJIONWUA. MyTalMOHHBIN
nporiecc. KomOuHatvBHas u3MEHUMBOCTh. Jlpelid) TreHOB — ciydaiiHbie
HEHANpABJICHHbIE M3MEHEHUSI 4YacToT ajuienedl B momyisanusx. Oddekr
OCHOBarensa. JIpgexm Oymviiounoco eopaviuika. CHUdCEHUe 2eHemu4yecKo2o
pasznoobpazus: npudunsl u creocmeus. llposenenue sgpghexma Opeiigha 2enog 6



oonvuwux u  manvix  nonyiayusax.  Mwurpanun.  M3omAnms  OOMyJSIOU:
reorpadudeckas (IpoCTPaHCTBEHHAs ), OMoIoTHYecKas (PErpoyKTUBHAS).
EctectBeHHbIl 0TOOp — HampaBisiomuil (akTtop 3BoaOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUM, CTAaOWIM3UPYIOLIUNA,  pa3pbIBAIONIUN
(mu3pynTuBHbiit). [TomoBoit oT60p. BO3HMKHOBEHHE W 3BOJIIOIUS COLMAIBHOTO
MOBEICHUSI )KUBOTHBIX.
[TpucnocoONIeHHOCTh  OPraHU3MOB  KaK  pe3yiabTaT  MHUKPOIBOJIIOLUU.

Bo3nukHoBeHue — mpucnocoOieHudd y  opraHuzMoB.  Apomopdo3sl U
uanoanantanuu. [lpumepsl npucnocobieHuit y opranu3mMoB: MOp(hOIoru4yecKue,
dbusnonornyeckue, - OMOXUMHUYECKHE,  TOBeAeHUYeckne.  OTHOCUTENBHOCTh

PUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u crTpykrypa. BumooOpazoBanue Kak pe3yibTaT
MUKPOIBOIOIMHU. M3omsmus — kitoueBod (dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUS: ajIonaTpuYeCcKoe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOE), «MT'HOBEHHOE» (monumIONU3aIHS,
rubpuan3zanusi). JmuTeasHOCTb SBOTIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (hOpMUPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpasusl.

Pons sBOmtouMoHHON Ouoornu B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHs1 OMopazHo00Opa3uss. MUKPOIBOJIIONUS U KOIBOJIIOIUS Mapa3uTOB U UX
x035€B. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTU K aHTHOMOTHKAM U CIIOCOOBI
O0pBOBI C HEll.

JdeMoHcTpanuu

IToptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuupbr u cxembl: «MyTalmoHHasT H3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema mposiBIeHUs 3aKoHa Xapau—BainOepray, «JBuxymime
CWJIBI DBOJTIOIUNY, «IDKOJOTHYECKAsT M3OJSIUS MOMYJISIHN CeBaHCKOU (opemmy,
«leorpadmueckast W3OJANMS ~ JUCTBCHHHIIBI CHOWPCKOW W JINCTBEHHHIIBI
naypckoiy, «llomynsiroHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpbOBI 3a CYIIECTBOBAHUE,
«nayctpuanbHbiii MenaHu3mM», «JKuBble Uckonaembie», «[lokpoBUTEILCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnarorias OKpacka KUBOTHBIXY,
«Duznonornueckue ananranuny, «lIpucnocoOJeHHOCTh OpPraHu3MOB U €8
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Bunsl-nBoiiHukn», «CTpyKTypa BuAa B
npupozae», «CrocoObl BugooOpazoBanus», «Il'eorpaduyeckoe BUI000pa3zoBaHue
TPEX BUAOB JAHMBIIICH», «DKOJIOTHYECKOE BHUI000pA30BAHUE BHUJIOB CHHHID),
«ITonmumouel pactenuii», «KamycTHo-peneuHblii ruopumy.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIMH HACEKOMBIX, dydenna ITUIL |
3BEepedl C MpUMEpaMHu pPa3TUYHBIX NPUCHOCOOJECHUM, Yydena NTUILl U 3Bepei
pa3HbIX BHJOB, TepOapuyd pacTeHUM OJM3KHUX BHIOB, OOpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlaGopaTtopHasi pa6ora «BblsiBIeHHE HM3MEHYHMBOCTH y OCOOEH OJHOIO
BUJIAY.



JladopaTtopnasi  padora  «[IpucrmocoOneHuss  OpraHu3MOB HM  HX
OTHOCHUTEJIbHAS 11€JIECO00PAZHOCTDY.

JlabopaTtopuass pabora «CpaBHeHHE BHJIOB IO MOPQOIOTHIESCKOMY
KPUTEPUION.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yabTAThI

MeTtoasl  M3ydeHHST MAKpPOIBOMIOIMM. [lalicOHTONOTMYECKHME  METOJIbI
u3yueHust odBosmonuu. Ilepexomubie  ¢GopMbl U UIOTCHETUYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus spoitouuu. CpaBHeHue ¢Giopsl U
dayHbl MaTepuKOB M OCTpOBOB. buoreorpaduyeckue obOmactu 3emiu.
Buabl-3HIEMHUKY U PETUKTBHI.

OMOPHOJIOTHUECKHE U CPABHUTEIHHO-MOP(POIOTUUECKHE METObI U3YUCHUS
HBONIOMH. ['€HEeTHYeCKHMe MEXaHU3Mbl JBOJIIOLIUM OHTOT€HE3a M MOSABJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OPraHbL.
PynumenTtapusie  opranbl U aTaBU3Mbl.  MOJEKYJISIpPHO-TEHETUYECKHUE,
OMOXMMHYECKHUE M  MaTEeMaTUYeCKME  METOJbl  M3YYEHHUS  DBOJIIOIHUHU.
I'omonoruunsie reHbl. COBpEeMEHHBIE METOJbl MOCTPOCHUS (UIOTCHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTaIlU U SBOJIIOIUS TEHOMOB.

OOG1ue 3aKOHOMEPHOCTH (TpaBuia) PBOMIONUU. [Ipunyun cmenvl QyHKYuU.
HeobOpatumocTs 3BoonMu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB
SBOJIIOLINH.

JdemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkenb.

Tabmuubl 1 cxembl: «DWIOTEHETHYECKUN PsIT JIOMIAIN», « APXEONTEPUKC,
«3Bepo3yoOple  smepel»,  «Creromedansr»y,  «Punmodurtey,  «CeMeHHBIC
nanopoTHukm», «buoreorpaduyeckue 30HB 3emnm», «Jlpeid KOHTHHEHTOBY,
«Penuktel»y, «HauanpHble cTaguu 5SMOPUOHAIIBHOTO Pa3BUTUSA MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U  aHAJIOTUYHBIE OpraHby, «PyaUMEHTHI»,
«ATaBU3MBI), «XPOMOCOMHBIE HAOOpHI YEJIIOBEKAa W INUMIIaH3e», «lJ1aBHbIE
HaIpaBJICHUS IBOTIOLUNY, «O0IIHE 3aKOHOMEPHOCTH IBOTFOLIUI.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HN Ha 3emJie

Hayunple rHmore3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 u
naHcrnepmusi. JJoHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
I'mnoTe3a NOCTOSIHHOTO CaMO3apOsKICHUS KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue xKu3HU U aCTPOOUOIOTHSL.

OcHOBHBIE 3Tanbl HEOPraHUYECKOU SBOJIIOLUH. [InaneTapHas
(reosoruyeckas) JBOJIONHUSA. XHUMHYECKas DJBOIIONUA. AOHOTE€HHBIM CHHTE3
OpraHnyeckux BemecTtB u3 Heopranudeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue mnoauMmepoB u3 MoHomepoB. KoarnepBatHas rumoreza A. .



Omnapuna, runoresa nepBudHoro 0ynroHa k. XomnjeitHa, TeHETHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumer (T. Uek) m rtumoresa «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKHU.

Uctopuss 3emnm m meronapl €€ wuszydeHus. lckomaemble OpraHHMYECKHE
octatku. ['eoxponosnoruss u e€ wmeroasl. OTHOcUTENbHAsT W  aOCOJIOTHAs
F€OXPOHOJIOTHA. ['€0XpOHOIOrHYECKas MIKAJIA: S0HBI, 3PbI, IEPUOJIBI, FTTOXH.

HavanbHpie sTanmbl opranunyeckou spostonuu. l[losBieHne u 3BOIOIMSA
MEPBBIX KIJIETOK. DBOJIIOIUA MeTa0oin3Ma. BOZHUKHOBEHHUE MEPBBIX YKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3emie cOOOIIEeCTB.
Crpomaronutsel. [IpokapruoTsl U 3yKapHUOTHI.

[Tpoucxoxaenne 3ykapuoT (CHMOMOTEHEe3). DBOIIONUOHHOE TPOUCXOXKICHUE
BUpycoB. [IponcxoxieHue MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HHUKHOBEHUHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl BOJIONHH BBICIIUX pacTeHud. OCHOBHBIE apoMopho3bl
pacrenuil. Bpixon pacrenuid Ha cymy. llosiBieHuWe CHOpOBBIX pPAacTeHUU U
3aBoeBaHWEe UMK Cymu. CeMeHHble pacTeHud. [IpoucxoxkaeHne UBETKOBBIX
pacTeHHH.

OcHOBHBIE 3Tanbl SBOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(o3bI
AKUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBIIEHUE COBPEMEHHBIX
tunoB. [lepBbie XOp/0BbI€ KUBOTHBIE. JKM3HL B BOJAE. DBOJIONHUS TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentunuit. [IpoucxoxacHue MIIECKOIUTAIONIUX U
ntul. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MNO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U MEpHOJaM: apXeil, MpoTepo30H,
najgeo30M, Me3030M, KahHo3oM. OOmas XapakTepucTMKa KiIumara U
reoJIOTHYECKUX MporeccoB. [losBIeHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yCIOBUS U BIMSHAE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPHU3UCHI Mpouuioro. [IpuunHel u
CIEICTBUSA MAaCCOBBIX BbIMUpaHUW. COBPEMEHHBIN SKOJIOTHUYECKUN KPHU3HC, €ro
ocobennoctH. [Ipobiema coxpaneHus OnopazHoodpas3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHuunel kiaaccuukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUYECKHUE TPYIIIbl OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Mumep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. HOpwuy»,
«Jtanbl  HEOpraHWYecKou  »Bomtouun»,  «l'eoXpoHosoruyeckass  ILIKauaay,
«HayanbHble 3Tanbl OpraHUYECKOU 3BOONUNY, «Cxema o0pa3oBaHUS IYKapHOT
nyTéM cumoOuorenesa», «Cucrema K uBod mnpupoas», «CTpoeHue BUpycCay,
«Apomopdo3bl  pacteHui», «PuHnopuUTH», «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoroxkierounsle Bopopocanw», «Mxwu», «llamopotHukm», «l'ol0cemMeHHbIE
pacteHus», «OpraHbl IIBETKOBBIX pacTeHHI», «(CxeMa pa3BUTHUS >KUBOTHOTO



Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHonomocTHwIeY,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBIY, «3E€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lltuupry, «Mnekonuratomme», «Pa3BuThe XKU3HH B
apXeuCcKou 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOMN Ipe», «Pa3BUTHE KU3HU B
Majie030MCKoM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», «CoBpeMeHHasi CUCTEMa OPTaHUYECKOTO MUPAY.

OGopynoBaHue: TepOapuyd paCcTeHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIUH
HAaCEKOMBIX, BJIAKHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH
UTJIOKOKHMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, YydYela IMTHLl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPraHUYECKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHasa  sabopatopHasi  padora «MogenupoBaHUE — ONBITOB
Mumnnepa—FOpu 1o u3y4deHuto abMOTeHHOTO0 CHHTE3a OPTaHUYECKUX COSMHEHUN B
NEPBUYHON aTMOchepey.

JlabopaTopnass paGora «/I3yueHue M ONHCaHUE MCKOMAEMbBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHS pPACTCHUM
Pa3HBIX OTAEIOBY.

IIpakTuueckass padora «l/3yueHne ocOOEHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJa0BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTPONOIOTHH. METOIbI aHTPOTOJIOT U H.

CraHoBii€HUE TPEICTABICHUI O MPOUCXOXKIACHUU YeJNOoBeKa. Penurnosneie
B033peHus. COBpEMEHHbIE HAYUHBIE TEOPHH.

CxoacTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenscTBa CXOJICTBA YEeJI0BEKa c JKUBOTHBIMU:
CPaBHUTEIHHO-MOP(OIOTHUECKHE, AMOPHUOJIOTUYECKHE,
bu3n0I0ro-OuOXUMHUUIECKUe, MoBeieHueckue. OTInYns 4eaoBeKa OT >KUBOTHBIX.
[IpssMOX0K/I€HME U KOMIUIEKC CBA3aHHBIX C HUM NMPHU3HAKOB. Pa3BUTHE rOJTOBHOIO
MO3ra U BTOPOU CUTHAJIbHOU CUCTEMBL.

JIBrxymue cuiibl ((pakTopbl) aHTPONOreHe3a: OUOIOruYecKre, ColuanbHbIE.
CooTHornieHne GMOJIOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOTIOTECHE3E.

OcHOBHBIE CTauu aHTpororeHe3za. PanHue yenoBekooOpa3Hbie 00€3bsSHbI
(MPOKOHCYJIbI) U paHHUE MOHTHIBI — OOIIHME MPEIKH YeT0BEKOOOPa3HBIX 00€3bsiH U
JroJied. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JtoAeh. UenoBeKk yMelnblid, epBbie
V3TOTOBJIEHUS OPYIHM TpyAa. UenoBek NpsIMOXOASIIMNA U IEPBBIM BBIXOJ JIFOJEH
3a mpenensl  Adpuku. Yenmoek reimenbOeprckuii  — 0o0mMA  TIPEOK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOTo. YellOBEK HEeaHAEPTaIbCKUN
KaK BHUJ JIIOJCH XOJIOAHOTO KiauMaTa. YelnoBEeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JIEHUCOBCKUM 4YEJOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpeaenamu AQpukH.
[TaneoreneTrka u nMajeoOreHOMUKA.

DBOJIOLMST COBPEMEHHOTO uejioBeKa. EcTecTBeHHBI OTOOp B MOIMYJISLUAX
yesjoBeka. MyTalmoHHbIN mporiece u nosumopdusm. IlonmysiiimoHHBIE BOJIHBI,



npeid reHoB, murpanus U «d(QQGeKT ocHOBATENS» B MOMYJSAIHUIX COBPEMEHHOTO
YyeJIoBeKa.

Uenoseueckue pacel. [loHstue o pace. boisbimme pacel: €BpOIEOUIHAsS
(eBpasmiickas),  aBCTpajo-HerpowgHas  (dPKBaTOpualbHas),  MOHTOJOHWIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu paccesieHHs 4YeliOBeKa IO IJIaHETe.
EnuncTtBo  dyenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTH — pacus3Ma.
[Ipucroco6IeHHOCTh YeloBEeKa K pPa3HbIM YCJIOBHUSM OKpY>KAlOIIEeH Cpebl.
Bnusaue reorpadguueckoil cpeasl M apeiidpa reHOB Ha MOpPQOJOTHIO U
(U3HOIOTHIO YeTIOBEKA.

MexaucuuiuiiHapHble  MeToabl B (usnueckodt  (OMOJIOTHUECKOH)
AHTPOMOJIOTMU.  OBOJIOLMOHHAS ~ QHTPONOJIOTHS W MaJIEOAHTPONOJIOTHUS
YEeJIOBEYECKUX MOMYyJSIUui. bHoconnanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
Hccnenoanmne KO3BOIONUN OMOJIOTMYECKOTO U COLIMAIBHOTO B YEIOBEKE.

JdemoHcTpanuu

[Toprpersr: Y. Hapsun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabauupl 1 cxeMbl: « MEeTOIbl aHTPOIIOJIOTHUNY, «I 0JTOBHOM MO3T YEIIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHbDY, «CKeNeT YeloBeKa U CKEJeT UIMMITaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIOIIUOHHOE
JIpPEBO  4YEJIOBEKa», «ABcTpajonuTek», «YenoBek  ymenwlit», «YenoBek
npSAMOXO SN, «JleHrucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl SBOJIOIUU YEIOBEKA», «Pachl 4eIOBEKay.

O6opynoBanue: MyJSKM — OKAMEHEJIOCTeH, MpPeaMETOB  MaTepualbHON
KyJIbTYpbl ~TPEAKOB 4YeJlOBeKa, penpoaykiuu (pororpadum) KapTUH C
MU(DOTOTHIECKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOXKICHHSI UEeJIOBEKa,
doTorpaduu Hax0I0K HCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIETh
yepena 4YejJoBEeKa M deperna IIMMIIAaH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJEJIM TOpPCa MPEIKOB YeTOBEKa.

JladbopaTopnass padora «l3yueHue OCOOECHHOCTEW CTpPOEHUS CKeJeTa
YeJI0BEKa, CBSA3aHHBIX C MPSIMOXOXKICHUEM).

IIpakTHyeckas padora «/3yyeHne SKOJOTUUECKUX aJalTallui YeJTOBEKaY.

Tema 6. Jkojioruss — HayKka O B3aHMOOTHOULICHUSIX OPraHM3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY/KAKLIEH cpeaou

3apoxkaenue U pa3Butue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. Ceepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
9K0J0TUH. CBSI3b AKOJIOTUU C APYTUMHU HAyKaMHU.

Meroabl sxonorun. IloneBbie HaOMOACHHS. DKCIEPUMEHTHI B HKOJIOTHU:
npUpoOAHbIE W JlabopaTopHble. MojenupoBaHue B HKOJIOTHU. MOHUTOPUHT
OKpY KaroIIel Cpeibl: JIOKAIbHBIM, PETHOHAIBHBIN 1 II100aTbHBIN.

3HayeHUEe DOKOJIOTMYECKMX 3HAHUM IS 4YeJIOBEKa. DKOJOTHYECKOe
MHUPOBO33pPEHUE KaK OCHOBA CBsI3€il 4esnoBedecTBa ¢ Mpupojoi. dopmupoBaHue
AKOJIOTMYECKON KYJIbTYPhl U SKOJIOTMYECKON IPaMOTHOCTH HACEICHUS.

JdemoHcTpanuu



[Toptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuiel 1 cxeMbl: «Pa3gensl skomorum», «MeToabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAIOLIEH CPEIIbI.

JlabopaTtopHas pabora «3yuyeHnne METO0B AKOJIOTMYECKUX
VICCIIEIOBAHUIY.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Dxosiornyeckue (pakTopbl U 3aKOHOMEPHOCTU UX JeicTBusa. Kiaccuduxanus
AKOJIOTHYECKUX (PaKTOpOB: abuoTHYECKUEe, OMOTHYECKUE, aHTpororeHHbie. Oo1ne
3aKOHOMEPHOCTH JeHCTBUA 3Koyiornueckux ¢akropos. IIpasuno munumyma (K.
[Mnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AlGuotnueckue ¢aktopel. CBeT Kak dKojorumdyeckuin (axrop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHHil W >KMBOTHBIX IO OTHOIICHUIO K cBeTy. CHUrHalibHasi poJib CBETA.
DoTONEPUOIN3M.

Temneparypa kak skosiorudyeckuii daxrop. JleiicTBue TemmepaTtypsl Ha
opranu3Mbl. [lolikumiIOTepMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIC U
CTEHOTEPMHBIE OpPTraHU3MBbI.

Bnaxnocts kak skojormyeckuil (akrtop. Ilpucnocobienus pacteHud K
nojJiep kKaHuio BojHOro Oananca. Kiaccudukamus pacTeHUN MO OTHOIICHUIO K
Boze. [IpucnocoOnaeHust ®KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
IIIyOMHHAsT  TOATOYBEHHAs, BHYTpUOpPraHuU3MEHHas.  DU3UKO-XUMHUYECKUE
O0COOEHHOCTH Cpel oOuTaHus oOpraHu3MoB. [IpucrnocoOieHus OpraHu3MoOB K
YKU3HU B Pa3HbIX Cpeax.

buonoruyeckne putmbl. BHemiHue u BHyTpeHHHUE pPUTMBI. CyTOUYHBIE U
rofnuyHble pUTMBIL. [IprUCnOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU JKU3HU.

XKuznennsle @opmbl opranu3zMoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
’Kuznennoie popMbl pacTEHU: 1€PEBhs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBbIE (OPMBI >KUBOTHBIX: THAPOOHUOHTHI,
reoOMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopHI. Buner OMOTHUYECKUX B3aNMO/IEICTBUM:
KOHKYPEHIUS, XUIIHNYECTBO, CUMON03 1 ero (opmel. [lapasutusm, kooreparus,
MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHnuecTBo). Herpoduueckue
B3auMojelicTBus  (Tommueckue,  (Qopudeckue, (Qabpuueckue). 3HaUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHS OpPTraHW3MOB B Cpele
obutanus. [IpyHIMI KOHKYPEHTHOTO UCKITFOUCHHUS.

JdemoHcTpanuun

Tabnuiel U cxembl: «OKojoruyeckue Qaktope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TeIIOKpOBHbIC
KUBOTHBIE», «XOJOJAHOKPOBHBIE J>XUBOTHBIEY», «Du3znogoruueckue aganTaluu



KUBOTHBIX», «Cpempl o0OWTaHHWS OpraHu3MoB», «buojornyeckue pUTMBI,
«Kuznennoie  Qopmel  pacteHmity, <« KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«JKocHUCTEMA MIUPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOrO Jiecay, «llenu
nuTanus», «XumHudectBoy, «llapasutuzm», «Koukypenius», «CuMOu03»,
«KoMmmeHcanuzmy.

OOGopynoBanme: repOapuM pPacTeHUH M KUBOTHBIX, IPHUCIOCOOJICHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOUBBIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHHUS], TepOApUN U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uyuena MTUIl U 3Bepeil, repdbapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepopuram, me30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMN KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repOapuu M KOJUICKIIMM pACTEHWH M OJKMBOTHBIX, OOJQJAIOMINX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUW IKWU3HH, repbapuu u
KOJUICKITUU DPACTCHWH W >KUBOTHBIX PA3IMYHBIX XU3HCHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOUIUX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopHasi padora «BbisBIeHHE TPHUCIOCOOICHUII OPraHU3MOB K
BIIMSIHUIO CBETa.

JlabopaTopnasi paGora «BbIsBI€HHE TMNPUCTIOCOOTIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rMsi BUAOB M MOMYJISA U

DOKOJIOTUYECKUE  XApPaKTePUCTHKUA  TOIYJISLIHH. [Monmynsiuma ~ kak
ounosornyeckas cucreMma. Poib HEOJHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0COOEHHOCTEH OMOJIOTHUU BUIOB B (POPMHUPOBAHUU TTPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeAW MOMYJISIIUU: YUCICHHOCTb, IUIOTHOCTb,
BO3pacTHasi U TMOJIOBasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIHUS.

Dxoyioruyeckasi CTpykrypa nomyisiuud. OleHKa YHUCICHHOCTH TOMYJISINH.
JlvHamMuKa momnysAnuu U e€ peryiinusa. buorhdeckuil moTeHIMan IMOIYJIALMH.
MopaenupoBanue TMHAMUKH TonyJsainui. KprBbie pocTa YMCIEHHOCTH MOIMYJISIIAH.
Kpusbie BbDKMBaHUA. Perynsdims 4YMCIECHHOCTH MOMYJSIHA: posib (PakTopoB,
3aBUCSIIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATeTuu BUJIOB (T- U
K-crparerun).

[Tonsitue 06 skonormyeckod Humie Buaa. Mecrooburanue. MHOrOMepHas
MoJzenp sKkojornyeckon Humum JIx.M. XarumHcona. Pasmepbl 3kxonorudeckou
Huiu. [loTeHunanbHas U pealn30BaHHAas! HUILU.

Bun kak cucrema nonynsiuuid. Apeansl BUAOB. Buasl U MX KU3HEHHBIE
CTpaTeruu. JKOJIOTrMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUTpalHUil >KUBOTHBIX. buosiornueckue
WHBA3UU YYKEPOJIHBIX BUJIOB.

JdemoHcTpanuu



[Toptper: . 1. XaTunHCOH.

Tabmuubl u  cxembl: «ODKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJISIAN,
«IIpocTpancTBeHHass  CTpyKTypa momyisiun», «Bo3pacTHeie  mupamMuibl
nonyysiiun», «CKOPOCTh  3acelieHUsi TOBEPXHOCTH  3eMJIM  Pa3lInyHbIMU
opranuzmammn», «Mojenb skosiorndeckor Humu Jx. M. XaTanHcoHay.

OOGopynoBaHue: repdapun pacTeHUM, KOJUICKIINH KUBOTHBIX.

JladbopaTopnass pabora  «lIpucmocoGneHus ceMssH  pacTeHHH K
paccesieHuIo.

Tema 9. DKo10rus COOOIECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneno3 u ero crpykrypa. Cszu mexmay
OopraHu3Mamu B OMOIIEHO3E.

Oxocucrtema kak oTkpbiTas cucrema (A. Ix. Tencnn). OyHKIMOHAIbHBIE
OJIOKK OpPraHu3MOB B JKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckne ypoBHH. Tpodudueckne menu u ceth. AOHOTHUECKHE OJIOKHU
skocucTeM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopoTt BemiecTs u MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  HJKOCUCTEeMbl. buomMacca u  OpoOayKIHMS.
DKOJIOTUYECKUE TUPaAMU/IbI YU CEN, OMOMAaCChl U SHEPTHUH.

Junamurxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. Dayxmyayuu.
HanpapneHnnbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiecCuu. [lepBuuHbIEe U
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBL. AHTPOINOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe coobiectBo. bropaznoobpasue u nmojgHora KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoaubie IKOCUCTEMBI. DKOCUcmeMbl 03Ep U peK. DKocucmemvl Mopel U
0Keanos8. Ixocucmemovl MyHOp, 1€CO8, Cmeneti, nYyCnbltb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. Arposkocuctema. ArponeHos. Paznuuwns
MEKTy aHTPOTIOT€HHBIMU U MPUPOJHBIMU SKOCUCTEMaMU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opojackas
dbmopa u dayna. CuHaHTponm3amus TOpoACKoM ¢dayHbl. buonornueckoe u
X03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUIN OPTaHU3MOB B
aKkocucTeMax. Ponb kackaonozo 3gpghekma u 6ud08-30ughukamopos (Kirouesvix
61008) 8 (QYHKYUOHUposanuu 3kocucmem. IIepeHOC PHEPTUU U BEIIECTB MEXKTY
CMEXHBIMH SKOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUN U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmuol 8030elcmaus 3AepA3HEHULl PA3HBIX munos Ha
CYyOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUsL.
MeTto10510THs MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOIOTE€HHBIX YKOCUCTEM.

JdemoHcTpanuun
[Toptper: A. JIx. Tencnu.
Tabmuiet  u cxembl:  «Ctpykrypa  OuoneHo3a»,  «IDKocucTeMa

IMAPOKOJIMCTBECHHOI'O JICCA», «IKocucTeMa XBOMHOTO Jccayn, ((CDYHKI_II/IOHaJ'IBHBIG



IPYIINbl OPraHU3MOB B 3KOcUCTeME», «KpyroBopoT BEHIECTB B HKOCHCTEME,
«llenu nutanus (macTOMIIHAS, AETPUTHAS )Y, « DKOJIOTHUYECKAsT TUPaMUJIa YUCEID,
«IKOJIOTHYECKasi MUpaMua OMOMacCh», «IKOJOTHMYECKasi MUpaMHUIa YHEPTUM,
«O06pazoBanue Oonotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCIe
noxapa», «9Kocucrema 03epay, «ArpoueHos», «KpyroBopor BEHIECTB M IMOTOK
SHEPruu B arpoiieHo3ey, «IIpumepsl ypOoOIKOCUCTEM.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydea NTUIl U
3Bepel, repbapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTECHUMN, aKBApUYM KaK MOJIEIb
9KOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo03KOCHUCTEMBD».

JlabopaTtopnas padora «l3ydenue paszHooOpaszusi MEIKHUX [MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX.

IKcKypeust «DKCKypCcHUsi B TUIMMYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HsK,
€JIbHUK, Ha CYXOJOJbHBIN UM TOMMEHHBIN JTyT, 03€p0, O0JIOTO)».

IKCKYpcUsi «ODKCKypCHs B arpodKOCHCTeMy (Ha TOJIE WU B TEIJIMYHOE
XO03SMCTBO)».

Tema 10. buocgepa — riodajsbHast 3kOCHCTEMA

buocdhepa — oOmennanerapHas o06osiouka 3emiH, A€ CYLIECTBYET WU
CyIlIeCTBOBaJa *U3Hb. Pa3BuTHe mpejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uochepe. Obnactu 6nochepst u €€ cocras. XKupoe
BellleCTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusa Ouocdepnl. OcodeHHOCTH Onochepsl Kak
rio0anbHON 3K0ocUCcTeMBbI. JuHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXMMHUYECKHE IUKIBI (Yriiepoaa, a3oTra). PUTMUYHOCTE sSIBIEHUN
B Onocdepe.

3oHanbHOCTE Omocdepnl. Ilonarne o Omome. OCHOBHBIE OHWOMBI CYIIH:
TYyHJpa, XBOIHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHbIEC JIeCa, CTENU, CABAaHHBI,
MyCThIHU, TPOITUYECKHE JIECa, BRICOKOTOPhs. KiMMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U (PYHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAIA U
ounochepHbIX QPyHKIUI.

JdemoHncTpanuu

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

Tabmuubr u cxembl: «l'eocdepsr 3emnn», «KpyroBopoT azora B HpHUPOEY,
«KpyroBopoT yriepoma B mnpuponae», «KpyroBopoT KHCIOpPOJa B MPUPOAEH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «Kiumatudyeckue
nosica 3emnny», «Tynapay, «Talray, «Cmemanasiii jgec», «IIIMpoKoIMCTBEHHBIN
nec», «Ctenby, «CaBanHay, «IlycTbiHsy, « Tpornueckuii gecy.

O6opynoBaHue: repOaprun pacTEHUH pa3HbIX OMOMOB, KOJIJISKITUH KUBOTHBIX.

Tema 11. Yest0BeKk U OKpYKa0IIas cpeaa

DKOJOTUYECKUE KPU3UCHI W HX NOpUYUHBL. Bo3aeicTBhe 4YenoBeKa Ha
ouochepy. 3arpssHeHue Bo3AyIIHOW cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE



BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune KiumMara.

AHTpOIIOT€HHOE BO3/ICHCTBHE HA PACTUTENIbHBIM U KUBOTHBIA Mup. OxpaHa
pPaCTUTENBLHOTO W KUBOTHOTO Mupa. OCHOBHBIE MNPUHIMIBI OXPaHbl HPUPOIBI.
Kpacupie xuHuru. Oco0o oxpansemble mnpupoaHbsie Tepputopuu (OOIIT).
Boranudeckue caipl ¥ 300J10TUUECKUE TTAPKH.

OCHOBHBIE TPUHIIUIBI YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA U IPUPOJIBI.
PanimonanpHOe  WPUPOJIONONB30BAHUE U COXpPaHEHHE  OMOJOTHMYECKOIO
pazHooOpaszus 3emun. OOmMEe 3aKOHOMEPHOCTH TIOOANBHBIX JKOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBUA.

Pa3zBuTne METONOB MOHUTOPUHIA Pa3BUTHS OMNACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUA Nepexooa K pecypcocbepezaroujei U
KOHKYPEeHmMOocnocoonou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKkocucmem. (OcHOBb
IKopeabunumayuy dKocucmem u Ccnocobos 00pvObvl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyrkyus mopckux u Hazemuvix 5KOCUCTHEM.

JdemoHcTpanuu

Tabmuubl W cxembl:  «3arpsi3HeHHE  aTMocepbl»,  «3arps3HeHue
ruapocdepsl», «3arps3HeHre nouBbl», «llapHukoBwiii  3ddexkT», «Ocobo
OXpaHsieMble PUPOIHBIEC TEPPUTOPUIY, «MOJEH YIIPaBISIEMOTO MUPaY.

Ob6opynoBanue: ¢doTtorpaduu OXpaHIEMbIX pPACTeHUH U KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuun, KpacHol KHUITHM pernoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00y4JaroImMUMHUCI TPOrpaMM CpEeaHEro oOIero oOpa3oBaHUs: JHYHOCTHBIE,
METapEAMETHBIE U TPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3YyJbTaTOB OCBOCHHS MPOTrPaMMBbl 10 OMOJIOTHH
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHME OOYyYarolIMMUCS POCCUNUCKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENeHUI0, Hamuyue Mmomusayuu K OOydeHHI0  OHOJIOTHUH,
yeleHanpaesiieHHoe pazeumue BHYTPEHHUX YOEKIEHUW JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOINUXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJOTMYECKOrOo  OOpa3OBaHMS, HaAluyue  NpaABOCO3HAHUA  IKOJIOTUYECKON
KYJBTYPbl, CHOCOOHOCMU CMABUMb SN U CTPOUTH )KU3HEHHBIC TIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTHUU JTIOCTUTAIOTCS
B EJIUMHCTBE Y4YeOHOW M BOCHUTATEIHLHOW JEATEILHOCTH B COOTBETCTBUHM C
TPAAUIIMOHHBIMU  POCCUMCKUMHM  COIUOKYJbTYPHBIMH, HCTOPHYECKUMHU U
JyXOBHO-HPAaBCTBEHHBIMHU I[IEHHOCTSMH, NMPUHATHIMU B OOILECTBE MpaBWIAMU U
HOpMaMH  TIOBEI€HMS M  CIOCOOCTBYIOT  IMpolleccaM  CaMOMO3HaHUS,
CaMOBOCIIMTaHUS M CAMOPA3BUTHS, PA3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH,
NaTpUOTU3Ma W YBAXEHUS K 3aKOHY U MPABOMOPANIKY, YEIOBEKYy TpyAa U
CTapiieMy TIOKOJICHHWIO, B3aWMHOTO YyBaXEHHUsS, OEpEeKHOTr0 OTHONIICHHS K
KYJIbTYPHOMY HAaCJICIMIO U TPAJULIUSAM MHOTOHAIIMOHAIBHOrO Hapoaa Poccuiickoi
denepannu, TPUPOAE U OKPYKAKOIIEH Cpeae.

JInyHOCTHBIE pPE3yibTaThl OCBOEHHUSI yudeOHOoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3ULMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATN3AUUH OCHOBHBIX HANPABICHUN
BOCIIUTATEJIbHON I€SITENHHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHa M MPaBONOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IMPU CO3JAHHU
y4EOHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;



CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHHSIM COBPEMEHHOMU KU3HHU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCJIEAOBATEIBCKUX 3a/ad, YBaXXUTEIHLHOIO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXJECHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU WUJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IIE€pPE]
Ponnnon, ropmocty 3a cBOMl KpaW, CBOK PoauHy, CBOW SI3bIK W KYJIBTYpY,
MIPOIIOE U HACTOAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIECINIO U MaMITHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCHUUCKHX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJOTHM, TMOHUMAHMS 3HA4YCHUsS OWOJOTUM B IO3HAHWU 3aKOHOB
MIPUPO/JIbI, B ’KU3HHU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 M 3ammuTte OTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLEHHUBATh CUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POIUTEIAM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 TNPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4HOrO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAHHE 3MOLIMOHATIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIbI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJIICHUE
IIPOSIBJISITh KAYECTBA TBOPUYECKON JIMYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GopMHUpPOBaAHHUSA KYJbTYPHI 310POBbS U
IMOLUOHAJIBHOIO 0JIaronoJIyyus:

MOHUMAaHUE W peajau3alus 3J0pOBOTO W 0Oe30macHOro ooOpasza KHU3HU
(310poBO€  TUTaHHWE, COOJIIOJIEHWE TUTMEHUYECKUX TpaBUJl U HODPM,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryispHas Qunueckas



AKTUBHOCTH), OEpPENKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHNUMAHUE TIEHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOMINX 3JOPOBBIO M KU3HU JIFOICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX NMPHUBBIUCK (YHMOTpeOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KypEHHUSI);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYJy, OCO3HaHHE IICHHOCTH MacTEPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIbHOCTH TEXHOJOTUYECKOW W COIMaIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;

MHTEPEC K Pa3InyHbIM cdepaMm npodhecCHOHANbHONU JeATEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oyaymei mnpodeccurn U peaTn30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU )KU3HU;

7) 3K0JI0TNYeCKOTr0 BOCIIUTAHUSA:

AKOJIOTHYECKH IEeJIECOO0pa3HOE OTHOIICHHE K TPHUPOAC KaK HCTOYHUKY
YKU3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHHUS,

MOBBIIICHUE YPOBHS JSKOJOTHYECKOH KYyJNbTYphI: IMPUOOpPETEHHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OILIGHKM UMX BO3MOXHBIX TOCJIEACTBUN s
OKpY>KaloIlel Cpebl;

OCO3HaHHWE TrI00aJbHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W MyTel ux
peIIeHUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YUYEHUU OUOIOTHU
3HAHUST W YMEHUS TPU PEHICHUH TPOoOJIeM, CBS3aHHBIX C PaAlMOHATBHBIM
IPUPOAOIIONH30BaHUEM  (COONIFOICHWE  TIPAaBWJI  TIOBEACHHWS B MPHUPOJIE,
HAIIPaBJICHHBIX HAa COXPAaHEHUE pPAaBHOBECHS B OKOCHUCTEMAax, OXPaHY BHIIOB,
3KoCcHuCTeM, Ornochepsl);

AKTUBHOE HENPHUATHE JECHCTBHH, NPHHOCAIINX BpelI  OKpYyKaromeh
MPUPOIHON cpele, YMEHHE NPOTHO3UPOBATh HEOJArONMPHUATHBIE SKOJIOTHYCCKUE
TIOCJICJICTBUS MPEANPHUHUMACMBIX ACHCTBUN U TIPEIOTBPAIIATh HX;

HAJIM4YKUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEeSITENHHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON NESITEIbHOCTH SKOJIOTUYECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W UYHUTATEIBCKOW KYyJBTYPHI KaK CpeiCTBa
B3aMMOJICUCTBYS MEXKTY JIFOABMU U TIO3HAHUS MUPAa;



NOHUMaHUEe creun@uKy OMONOrMM KakK HayKH, OCO3HAaHUS €€ poilu B
(GopMUPOBaHNUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
NPEICTaBICHUS 00 OKpYXKAlolleM MHUpPE KaK O €IWHCTBE MPHUPOABI, YeJOBEKa U
oOmecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W peuIeHUuH MpodeM
COXpPaHEHMS ITPUPOTHOIO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU AJII COBPEMEHHOW LMBHIM3AIUU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypCHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTe BBIXO/A U3 II100aJbHBIX HKOJIOTHYECKUX MPoOJieM U
ofOecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  palMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTAaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOTMUECKUX 3HAHUH B LEJAX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydwaromuxcs, Gopmupyemon
IpU U3y4YE€HUU OMOJIOTHH;

NNOHUMAHHUE CYHIHOCTH METOJOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJNb30BaTh MOJydyaeMble 3HAHUS [Js aHaliu3a u
OOBSCHEHHUSI SIBIICHUW OKPYXKAIOLIEr0 MUPa U MPOUCXOJAUIMX B HEM H3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsSI HAa OCHOBE HAyuyHbIX (DaKTOB U
VMEIOLINXCS JAHHBIX C LIEJIbIO MOJIYYEHHS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJB30BaTh OMOJIOTMYECKUE 3HAHUS IS
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HAaHME ILIEHHOCTHM HAYYHOW JCATEIBHOCTH, T'OTOBHOCTHh OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTD HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHUI0, K AaKTUBHOMY MOJYYEHHUIO HOBBIX 3HAaHUM MO OHOJOTHH B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHS y4eOHOTO mpeameTa «buosmorus»
BKJIIOYAIOT: 3HAYuMble i1 (HOPMUPOBAHMS MHUPOBO33PEHHS OOyYArOUTUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHbIE) O0IeHayYHbI€ MOHSATHUS, OTPaXKaroIIne
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJIECHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHMe,  HAOMIONEHHWE, HW3MEpEHHe, OKCIEPUMEHT U JIpyTue);
yHUBEpCAIbHBIC Yy4YeOHBbIC JeWcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (GyHKIIMOHATBHOMN
rPAaMOTHOCTH Y  COIMAJIBHOM KOMIIETEHIIMM OOYy4Yaroluxcsi; CIOCOOHOCTH
oOyyJaronmxcs UCII0JIb30BaTh OCBOEHHBIE MEXUCIUILIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS M  YHUBEpCaJbHble y4eOHblE JECUCTBUS B
II03HABATEIBbHOU U COLMAIIBHON IIPAKTHUKE.



B pesynapraTte w3ydeHuss OWOJIOTMM HA YPOBHE CPEAHETO OOIIETo
oOpazoBanmsi 'y oOyuwatomerocss OyayT chopMupoBaHbl IMO3HABATEIHHBIC
yHUBEpCaAIbHBIC yUeOHbBIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATIbHBIC YICOHBIC
JNEUCTBUS, PETryJATHUBHBIE YHUBEpPCAIbHBbIE YueOHbIE JEWUCTBUS, COBMECTHAs
NEeSATEeNbHOCTb.

MertanpenMeTHbie pe3yJibTaThl OCBOCHHUSI IMPOTPAMMbl CPEIHETO OOIIero
00pa30BaHUsI TOJKHBI OTPAXKATh:

OBJanenne YHHBeEpPCAIbHBIMH yueOHbIMH MO3HABATEJIbLHBIMH
AeCTBUAMM:

1) 0a30Bble JJOrHYecKHe IeiCTBUSI:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W aKTyaJlU3upoBaTh  MpoliieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TP OCBOCHUM 3HAHWA TPHUEMBI JOTUYECKOTO MBIIUICHUS
(aHanu3a, cMHTE3a, CPaBHEHMS, KiIIacCU(HUKAIIUK, 000OIICHNUS), pAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHN (BBIACTATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

ONpEeNeNATh 1eJU JACATEIbHOCTH, 3ajJlaBasi mapameTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB M SIBJICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMUECKHE pacCykKIeHus (MHIYKTUBHbBIC, [IEyKTUBHBIE, IIO
AQHAJIOTUU), BBIABISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSITh CXEMHO-MO/ICIIbHbBIE cpenctBa IS IIPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHUW B M3y4aeMbIX OMOJOTUYECKHX OOBEKTax, a
TAaKK€  MPOTUBOPEUYMU  PA3HOTO  pOAA,  BBISIBJICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabatrhiBaTh IJIAaH PELICHUS MPOOJIEMBbI C YUYETOM aHAIM3a MUMEIOIIUXCS
MaTepUalibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJITATOB
1EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH;

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEaJIbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHSI;

pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e HCCIeI0BaTEIbCKHE AeiiCTBUSA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEIILCKON U MTPOSKTHOM JESITEIIbHOCTH,
HaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTHIO W  TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY MTOMCKY METOJIOB PEILICHHS TPAKTUUECKUX 3a]1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHMS;

UCIIOIb30BaTh PA3IMYHBbIE BUJIBI JIESITEJIBHOCTH 1O TOJYYEHHUIO HOBOTO
3HaHUS, €r0 HUHTEPIpPEeTalNi, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYyaIlUsIX, B TOM YUCJIE TIPU CO3JIJaHUM YUYEOHBIX U COLIMAIIBHBIX MTPOEKTOB;



dbopMHUpOBATH HAYYHBINA TUI MBINUJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KITFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESATETHPHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI IJIs JIOKa3aTelIbhCTBA
CBOUX YTBEPXKJICHHM, 3a/1aBaTh TapaMETPhl M KPUTCPUH PEIICHMUS;

aHAIM3UPOBaTh TIOJIYYCHHBIC B XOJI€¢ PEIICHWS 3aJladyd  PE3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISAThH IIE€JICHANIPABICHHBIM MOUCK TMEpPeHOca CPEJCTB U CIOCOOOB
JeNCTBUA B MPOGECCHOHANBHYIO CPEy;

yMETh TEPEHOCHUTHh 3HAHUS B IO3HABATEIBHYI0 M MPAKTUYECKYIO 00JacTh
KU3HEICATCILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, MpEJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1aUH, JOITYCKAIOIIHNE albTePHATUBHBIC PEIICHUS.

3) pabora ¢ nundpopmanueii:

OPHEHTHUPOBATHLCS B PA3IUYHBIX HCTOYHHKAX WH(MOpPMAIUH (TEKCTEe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaATh
UHGOPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3MYHBIE METOJBI MPU TIOUCKE H
otOope Oumonormueckoil nHMOpMAIUU, HEOOXOUMOM JIJIsi BHITIOJHEHUS yU4eOHBIX
3azay;

pUOOpeTaTh OIBIT WCIOIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS PA3IMYHBIX
TTOVICKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BHIOMpAaTh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHHS
ounosorndyeckoit nHbopMmaruu (cXeMbl, rpad)uKH, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
Ouojornyeckor HHPOpMaNMEH: TMPUMEHATh XUMHYECKue, (Qunyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYJbl, aO0peBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHMBOJHUYECKHE  CpEJCTBA
HATJIATHOCTH;

BIAJCTh  HABBIKAMHM  pAclO3HaBaHWS W 3aUTHl  WH(OpMaIuwy,
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

Ogj1ajieHle YHUBEPCAJTIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enme:



OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WM JIMCKYCCHM TIO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEIHHO BBHITIOJIHCHUS TIpe/jiaraeMon
3a/1a4i, YIYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3HIIMKN IPYTUX YIACTHHUKOB
JMaiora uin JUCKYCCHH);

pacro3HaBaTh HeBepOajbHbIE CpPEICTBA OOIIEHUS, TOHUMATh 3HAYCHHUE
COIMAJIBHBIX 3HAKOB, TPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHTYaIlUH,
YMETh CMATYATh KOH(QJIMKTHI K BECTH IIEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJICUCTBHS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU opme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eITeJTbHOCTD:

MOHUMAaTh M HCIOJIL30BAaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYATBHON
paboOTHI IIPU peIIeHUH OMOJIOTHYECKOM MpOoOaeMbl, 000CHOBBIBATh HEOOXOAUMOCTD
IPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YICOHOMW 3a/1a4u;

BEIOMPAaTh TEMATHKy M METOJBI COBMECTHBIX JIEUCTBHH C y4éTOM OOIMINX
WHTEPECOB U BO3MOKHOCTEHN KaKJIOT0 UjeHa KOJIJIEKTUBRA;

NpPUHUMATh IEJIM  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JAOCTUKEHUIO: COCTaBIATh IUJIaH JCHCTBUH,
pacnpenensaTb pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJa M KaXJIOr0 yYaCTHHKA KOMaHIbI B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIICHWBATh HWJCU C TIO3UIIMH HOBHU3HBI,
OPUTHUHATHHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETUYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYaIUX, IPOSIBIISTH TBOPYECTBO M BOOOPAKECHHE, OBITh MHAIIMATHBHBIM.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBHSIMMU:

1) camoopranusanus:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS I BBISBICHUS MPOOJIIEeM U UX
pElIeHHs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHHUIO K >KUBOW MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEIIBHOCTD, BBISBIISITH
poOIeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIEC 3a7a4 B 00pa30BaTEIIbHON
NESTETHFHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pEHIeHUs MpoOJeMbl C  y4ETOM
MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHHUH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacImMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHM;



JIenaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peIICHHUE;

OTICHUBATH TPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (DOPMHUPOBAHUIO W MPOSIBICHUIO MIUPOKOW HPYJIULIMM B
pa3HbIX O0O0JIACTSIX 3HAHUM, IOCTOSHHO TMOBBIIIATH CBOW 0OOpa30BATENIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHBBI B JICSITEIHHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISAM;

BJIAJ€Th HABBIKAMH  IIO3HABATENBbHON  pedieKCHUH KaK  OCO3HAHMS
COBEpLIAEMbIX JCHCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHHM, UCIHOJIb30BaTh MPUEMBI pedIeKCUU NIl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELIEHUS;

YMEThb OILICHUBATh PUCKM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHIKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX NpPU aHajdu3e pe3yJibTaToB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh ce0sl, MTOHUMAasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TIPU aHajIu3e pe3yJIbTaToB
NEeATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULMH JIPYTOro YEJIOBEKA.
INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3ynbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOTO mMpeaMera
«buonorus» Ha yrayOn€HHOM ypOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue
npopuiabHOro  o0ydeHHmss  oOydaromuxcss  Owojormu. OHH — BKIIIOYAIOT:
cneruduaeckue s OMOJIOTHH Hay4YHbIC 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUM 110
OCBOCHHIO, HHTEPIIPETAIIMN W MPEOOpPa30BaHUIO 3HAHUH, BBl IEATCILHOCTH TI0
TIOJTYYCHHUIO HOBBIX 3HAHWW W WX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAaK)KE B
peaNbHBIX JKU3HCHHBIX CHUTyalusax. IIpenMeTHble pe3yibTaThl MPEICTABICHBI 110
roJiaMm U3y4eHus.

[IpenMeTHBIe pe3yibTaThl OCBOEHHUS y4ueOHOTO Tipeamera «buomorus» B 10
Kacce NOKHBI OTPaXKaTh:

chOpPMHUPOBAHHOCTh 3HAHMK O MeECT€ M pOJM OHOJOTHMH B CHCTEME
CCTECTBCHHBIX HAyK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KApTHHBI MHUpPa, B
MO3HAHWM  3aKOHOB TPHUPOABI M  PEHICHWU MTPoOJeM  PAIMOHAIBLHOTO
PUPOOTIOIH30BAHUS, O BKJIAJIC POCCHUICKUX U 3apyOCKHBIX YUEHBIX B pPa3BUTHE
Omoioruu;

BIIQJICHUE CHUCTEMOM OWOJOTMYECKUX 3HAHUM, KOTOpasi BKJIOYAET:
OCHOBOITOJIATAIOIINAE OWOJIOTHYECKUE TEPMHUHBI WM TOHATHS (KWU3HB, KIIETKA,
OpraHu3M, MeTabO0JIu3M, TOMEOCTa3, CaMOPETYJAIHUsA, CaMOBOCIIPOHM3BEICHNUE,
HACJICICTBEHHOCTh, M3MEHUHMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TCOPUHU



(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnencteeHHoctu T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOTOOOpasusi W TPOUCXOXKICHUS  KYJIbTYPHBIX  PACTEHUH),  3aKOHBI
(enHOOOpa3usi MOTOMKOB IEPBOrO TMOKOJICHUS, PACIICIUICHUS], YUCTOThl TaMeT,
HE3aBUCUMOro HacienoBaHuss [. Mengens, TOMOJIOTUYECKHX PSAJIOB B
HACJIEJCTBEHHOMU U3MEHYMBOCTH H. . Bagunoga), MIPUHIMIIBI
(KOMITJIEMEHTapPHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOT'O TO3HAHMS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCaHUE, HM3MEpPEHUE,
HaOJII0ICHNE, SKCTIEPUMEHT);

yMEHUE BBIICNATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHoB pAacTeHUH, >XUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAECATEIbHOCTH,
MPOTEKAIONINX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BelIecTB (MeTa00IM3M), MPEBPAILICHUS YHEPTUH, OpOKEHUS,
aBTOTPO(HOI0 M reTepoTpO(HOro TUIOB MUTAHUSI, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMeTOreHe3a, YMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
pa3MHOXXEHUS,  HUHIAMBUIAYAJIbHOTO  pa3BUTUA  oOpraHu3ma  (OHTOreHesa),
B3aUMO/ICHCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKIY OpPraHOMJAMHM KIETKH U HX
GYyHKUMUSAMH, CTPOCHHEM KJIETOK PAa3HbIX TKaHEM M HMX (QYHKIUSIMH, MEXKIY
opraHaMM W CHUCTEMaMU OpPraHOB y pACTEHUMU, KUBOTHBIX W YeEJIOBEKa M HX
GYyHKIUAMHA, MEXIY CHUCTEMaMHU OpPTraHOB M UX (QYHKIUAMH, MEXAY dTaramu
oOMEHa BEIIEeCTB, dTalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [UKJIOB OPTAaHU3MOB,
dTanamMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTUNIOM W (DEHOTUIIOM, (PEHOTHIIOM U
(dhakTOpaMu Cpeibl OOMTAHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA,

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl IOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYIII;

yMEHUE pelIaTb OMOJIOTUYECKUE 3aa4l, BHISBISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXIY UCCIIEAYEMbIMU OMOJIOTMYECKUMU MIPOLIECCAMU U SABJICHUSIMHU, 1€TaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpaTOpPHBIE M MpaKTUYeCKHe paboThl, COOII0ATh
npaBuiIa mpy paboTe ¢ yueOHbIM U JaO0paTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh WX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOPMYIUPYS II€JIb HCCIEIOBAHUS, AHAIM3UPOBATH IOIYYCHHBIC
pe3yabTaThl U JAENaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4YCOHO-HCCIICIOBATEIbCKOM paboTe MO OHOJIOTHH,
SKOJIOTMM W MEAUIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAy4HBIX OOIIECTB, U



nyOMUYHO  TPEACTaBIATH  MOJYYCHHBIE  PE3yJbTaThl HAa  yYCHHYECKHX

KOH(EPEHITUSX;
YMEHHUE OIICHUBATh OJTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactu  OWojorud W MeAWNUWHBI  (KJIOHHUPOBAHHWE,  HCKYCCTBEHHOE

OIUIOAOTBOPEHHUE, HAMNPABICHHOE W3MEHEHHE I'€HOMa M CO3/JaHHE TPAHCTE€HHBIX
OpraHu3MOB);

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp OyAyied MpodeccuoHalIbHON
JEATeIbHOCTH B 00JIaCTH OHMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJICKOTO XO3SIICTBA, MUILEBONW MPOMBIIIEHHOCTH, YINIYOJISTh [MO3HABATEIbHBIN
WHTEPEC, HAIMIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Tpodeccun u
POJOJDKEHNE OHOJOTMYECKOro o0Opa3oBaHMsl B OpraHU3alUsX  CpPEIHETO
po(eCcCHOHATBLHOTO U BHICIIETO 00pPa30BaHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» B 11
KJacce NOKHBI OTPAXKATh:

c(hOPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJU OWOJIOTHHU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUYHOMU
KapTUHBl MHpA, B TMO3HAHUM 3aKOHOB MPHUPOJAbl U PEIICHUH HSKOJIOTHYECKHUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEUNIEHWH BOIPOCOB PALMOHAIBLHOTO
MPUPOJIONOIB30BaHUS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
0OIIECTBY, YEJIOBEKY, O BKJIaJI€ POCCUICKUX U 3apyOeKHBbIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUY;

YMEHUE BIJIAJIETh CHUCTEMOW OMOJOTUYECKHX 3HAHUU, KOTOpas BKIIOYAET
OmpeNieNieH!s] M TOHWMAaHHWE CYIIHOCTA OCHOBOIIOJATalOIMINX OHOJIOTHYECKHUX
TEPMUHOB M TOHATHM (BHUI, IKOCUCTeMa, Ouocdepa), OUOIOTHUYECKHE TEOpUU
(aBosronioHHas teopus Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS SBOJIIOLMN), YUCHUS
(A. H. CeBepiioBa — 0 myTsiX U HampaBieHusx 3Bontouun, B.1. BepHanckoro — o
ounocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus k. Xapaum m B. BaiirOepra,
3apopsimieBoro cxojacrsa K. M. boapa), mpaBuna (munumyma 1O. Jlubuxa,
AKOJIOTMYECKON MUpaMUJIbl PHEPruM), rumore3sl (rumnore3a «mupa PHK» V.
I'unGepra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOTO  IIO3HAHWMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIICIOBAHUSIX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOIIOJeHHE, JKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OILICHKU aHTPOIIOT€HHBIX U3MEHEHHUI B MPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM U Ouochepbl, CTAOMIM3UPYIONMIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONaTPUYECKOro u CUMITATPUUECKOTO
BUI000Pa30BaHMs, BIUSHUS JABIKYITUX CHJI SBOJIIONMN HA TeHO(POH T TOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEILIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aMMOCBS3M MEXIYy MPOLIECCAMU DBOJIOIUH,
JIBIDKYIIAMHA CHJIAMU aHTPOMOTeHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX YKOCUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;



YyMEHUE  BBIABISITH  OTJIMYUTEIbHBIE  TPHU3HAKK  KUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX M OMOTHYECKHUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHHUI B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJIsS JOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOMTAHMS, SAMHCTBA
YEJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAaHCHHS MHOTI000Opa3usi BHUIOB U
AKOCUCTEM KaK yCJIOBUS COCYIIIECTBOBAHMS MPUPOJIbI U YETIOBEUYECTBA;

yMEHHUE pelIaTh OMOJIOTUYECKUE 3a7a4U, BBISIBISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXIY UCCIEAYEMbIMU OMOJIOTMUECKUMU TIPOLIECCAMU U SIBJICHHUSIMHU, JI€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKHe paboThl, COOII0IATh
npaBuiIa mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIEPUMEHTATbHBIMU
cpenctBamu, (GOPMYIUPYS II€NIb HCCIECIOBAHUS, AHAIU3UPOBATH TOJyYCHHBIC
pE3yNbTATHI U ICJIaTh BHIBOIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIIbCKON paboTe Mo OMOJIOTHH,
9KOJIOTUW W MEIWUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIIATH  TOJYYCHHBIC  PE3yJIbTaThl HAa  YYCHHYECKHX
KOH(EPEHITUSAX;

yYMEHUE OLEHUWBATh THUMOTE3bl M TEOPUH O MIPOUCXOKICHUHU KU3HU, YETOBEKa
U 4YENOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUIX U CHOco0ax MpeaoTBpaIeHUs
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied mnpodeccuoHaIbHON
NESTENHLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHH, CEITHCKOTO XO3SAWCTBA, MHUIIEBOMN
IIPOMBITIUICHHOCTH, YTIyOJIATh TO3HABATEIbHBI WHTEPEC, HAINpaBICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOLIEH  Tpodeccu U MPOJOTIKEHHUE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OPraHU3aLUsAX CPEAHEr0o MPOPECCUOHAIBHOIO U
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

HaumeHoBaHme pa3iesioB U TeM

KoanuecTBo 4acoB

Ne ni/m NPOrpaMMEI Beero E;gl:ﬂ(:ﬂbﬂme IMpakTuyeckue padoThl

1 buonorus kak Hayka 1

2 JKuBbIe CHCTEMBI M X U3YUEHHUE 2

3 buonorus kiaeTku 2 0.5

4 XuMu4eckas opraHu3aius KICTKU 10 1

5 CtpoeHue u GyHKIMH KIETKH 8 2

6 OOMeH BelecTB U MpeBpaIleHUue YHEPTUU B 9 1
KJIETKE

7 HaCJIeI[CTBeHIfaSI uHbOopMaIus U 9 0.5
peanu3anus €€ B KICTKE

8 JKU3HEHHEBIN UK KIIETKU 6 1

9 CtpoeHue U pyHKIIMH OpraHU3MOB 17 1.5

10 Pa3MHOEHME U pa3BUTUE OPTAHU3MOB 8 1.5

11 ['eneTnka — HayKa O HAaCJIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHH3MOB

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1

13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1

14 I'eneTuka yenoBeka 3 0.5

15 Cenekuusi OpraHnu3MOB 4 1

16 buoTexHOIOrNs ¥ CHHTETHYCCKAST OMOJIOTHS 4

17 PesepBHOC Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 102 0 13

[TPOTPAMME




11 KITACC

KoanuecTBo 4acoB

HaumeHoBaHMe pa3/iesioB U TeM

Ne ni/mn KonTtpoabHbIe IpakTHyeckue
NPOrpaMmbl Bcero p P
padoThbI padoThI
1 3apoxAeHUE U Pa3BUTUE HBOIOIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUI
2 MukposBosronus 1 €€ pe3yJIbTaThl 14 2
3 MakposBoTIOLHs U €€ Pe3yJIbTaThl 6
[IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha
4 15 1.5
3emuie
5 [TpoucxoaeHue 4yeaoBeKa — aHTPOIOreHe3 10 1

DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSX
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKalollei cpeaoi

7 Opraau3Mebl U cpesia 0OUTaHMs 9 1.5
8 DKOJIOrYsl BUJOB U MOIYJISLUN 9 0.5
9 DKoJ0rusl COOOIIECTB. DKOIOIHUECKHE 12 0.5
CHUCTEMBI

10 brocdepa — rmobanpHas SKocucTeMa 6
11 UenoBeKk M OKpY’Karolas cpea 6
12 Pe3epBHOE Bpems 8

OBILEE KOJIMYECTBO YACOB I10 102 0 75

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThbI

buonorus kak KOMIIEKCHAS HayKa M KakK
4aCTb COBPEMCHHOI'O O6H.I€CTB3

JKuBEIE CHCTEMEI U UX CBOMCTBA

ypOBHeBaﬂ opraHu3anus )XUBBIX CUCTCM

NOW N

I/ICTOpI/IH OTKPBITHA U U3YUYCHUS KIICTKH.
Kierounas TCOPHUA

MeToabl MOJIEKYISIPHOM B KJIIETOUYHOM
ouonorun. [Ipaktuueckas padora «M3yuenue
METOJIOB KJIETOYHON OHONIOTHH
(xpomarorpadusi, snexTpodopes,
muddepeHnranTbHoe EHTPUPYTUPOBAHUE,
[TLIP)»

0.5

XHUMHUYECKUH COCTaB KIIETKHU

MI/IHepaJIBHHe B€IICCTBA KJICTKH, UX
OroJoruyeckas POJIb

Opraanyeckre BENIecTBa KIETKA — OCJKH.
JlaboparopHas pabota «OOHapykeHue
OEJIKOB C IOMOIIBIO0 KAYECTBEHHBIX PEAKIIHI)

0.5

CsoiicTBa, knaccuduxamnys 1 GyHKIUN
0enkoB

10

Oprannueckue BenIecTBa KJIETKH —
YTJIEBOIbI

11

OpFaHHqCCKHG BCIICCTBA KJIICTKU — JIMIIU I

12

Hyxnennossie kucnorsl. JIHK n PHK.
JIaGoparopHas pabota «MccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIICJICHHBIX U3

0.5




KJICTOK PA3JIMYHBIX OPraHu3MoOB)

Crpoenue u pynkuuu ATD. [pyrue

13 Hykieosuarpudocdars (HTD)
14 CexBenupoBanue JIHK. MeToapl reHOMUKH,
TPAHCKPUTITOMUKH, TPOTCOMUKH
15 Metoabl CTPYKTYpPHOUM OMOJIOTHH
16 Tunsl kietok. [IpokapuoTryeckas KiaeTKa
CrpoeHue 3yKapruOTUYECKON KIIETKH.
17 [Ipaktrueckas padota «3ydyeHne CBOMCTB 0.5
KJIETOYHOW MEMOpPAHBI»
18 IToBepXHOCTHBIN anmnapart KIETKU
OnaOMeMOpaHHbIE OPTaHOU B KIIETKH.
19 [IpakTrueckas padota «M3ydeHne NBUKCHUS 0.5
LUTOIIa3MbI B PACTUTEJIbHBIX KIETKAX)
[TonyaBTOHOMHBIE OPraHOU bl KJIETKHU:
20 MUTOXOHJIpUH, TUTacTU b, JIlabopaTtopHas 0.5
pabota «MccnenoBanue maa3Monsa u
JIETIIIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)
21 HememOpaHHbIe OpraHOH bl KJIETKH
22 CrpoeHue u QyHKIHMH sIpa
CpaBHHTEIIbHASI XapaKTEPUCTHKA KIETOK
23 aykapuort. JlabopaTopnas padora «3yuenue 0.5
CTPOEHHUS KJIETOK Pa3JIMYHBIX OPTaHHU3MOBY
AcCUMWIIALINS ¥ TUCCUMMIISALINS — JIBE
CTOpOHBI MeTabomM3Ma. Turbel oOMeHa
24 BemnecTB. JJaboparopras pabota «3yueHue
KaTAIUTUYECKOW aKTUBHOCTH (hepMEHTOB (Ha
MIpUMEpE aMuIa3bl WA KaTalla3bl)»
DepMEHTaTUBHBIN XapaKTep peakLil
25 KJIETOYHOTO MeTabou3mMa. JlabopaTopHas 0.5

pabota «M3y4yenue hepMEHTATUBHOTO
pacuierieH sl MEPOKCHIa BOJIOPOIa B




PACTUTCIIBHBIX U JKUBOTHBIX KIICTKAX»

26 benku-akTuBaTOphl U OEIKU-UHTHOUTOPBI

27 ABTOTpOGHBINH TUII OOMEHA BEILIECTB

28 DOTOCUHTE3
XemocuHntes. JJaboparopnas pabota

29 «CpaBHeHHe mporieccoB GOTOCUHTE3a U 0.5
XEMOCHHTE3a»
AHa’poOHBIE OpraHu3Mbl. Buabl OposkeHusl.

30 JlaGopaTopHas pabora «CpaBHEHHE
MIPOIIECCOB OPOIKCHHMSI M JIBIXAHUS

31 AspoOHbIE OpraHUu3Mbl. JTaIbl
SHEPTEeTHYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO IpaIueHTa

32 npotoHoB. Cunre3 AT®: pabota mpOTOHHOI
AT®-cuHTazsl

33 Peakuuu MmatpuyHOro cCMHTE3a

34 Tpanckpuniiusi — marpuuHbiii cuaTe3 PHK

35 Tpancasums u e€ dTarbl

36 Komuposanue amuaOKHCcI0T. Poib pubocom
B OMocHHTE3€e OenKa

37 Opranu3zaiys reHomMa y mpoKapuor u
SYKapuoT

33 MonekysipHble MEXaHU3MBbI SKCIIPECCUN
T€HOB Y 3YKapHOT
Bupycel — BHEKIIEeTOUHBIC ()OPMBI JKU3HH U

39 obnuraTHeie apa3uThl. [IpakTuyeckas 0.5
pabota «Co3nanne MOJISIIH BHPYCay

40 Bupycubie 3a6oneBa£ms{ YelloBeKa,
KUBOTHBIX, PACTEHUH

41 HanotexHosoruu B OMOJIOTHH U MEIUIIHE

42 JKW3HEHHBIN ITUKII KJICTKH




43

Marpuunsliii cuaTe3 JJHK

Xpomocomsl. JITaboparopHas pabota

44 «M3ydyeHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»

45 Jlenenue KIeTKU — MHTO3
Tunel knetok. Kapruokunes U IUTOKUHES.

46 JlaboparopHas pabota «Habmonenue murosa 05
B KJIETKaX KOHYMKA KOpeIlKa Jiyka (Ha
TOTOBBIX MUKpPOIIpernapaTax)»

47 Perynsiius )KM3HEHHOTO ITUKJIA KIETOK

48 Opranusm Kak €IMHOE 11eJI0€

49 Txanu pactenuii. JlaboparopHnas padora 0.5
«3yueHne TKaHeN pacTEHUID)
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlabopaTopHas pabota «3y4ueHue TKaHen 0.5
YKUBOTHBIX»
Opransl. CucreMsl opranos. JlaboparopHas

51 paborta «M3yueHnne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MOB

53 JIBUKEHUE OPraHu3MOB

54 [IuTanue opraHu3MoB

55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX.
[InieBapuTenpHas CuCTEMa YEJIOBEKA

56 JIpIxaHue opraHu3mMoB

57 JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX U
4eJioBeKa

58 TpaHcnopT BEIIECTB y OPTraHU3MOB

59 KpoBeHnocHas cucrema o3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Brienenue y opranu3smMoB




61

3anmTa y OpraHu3MoB

62 MMmMyHHas cucTeMa 4eslioBeKa

63 PazapaxxuMocTh U perynsinus y OpraHu3MoB

64 I'yMopanbsHas perymsius U SHIOKPUHHAS
CHUCTEeMa KUBOTHBIX U YEIIOBEKa

65 @opMbl pa3MHOKEHHUSI OPTraHU3MOB

66 [TonoBoe pa3MHOXKEHUE

67 Melios
I'ameTorenes. O6pazoBaHue U pa3BUTHE

63 MOJIOBBIX KJeToK. JlaboparopHas paboTa 05
«M3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKPOIIpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70 3akJajKa OpraHoB U TKaHEH U3
3apOJIbIIIEBHIX JTUCTKOB
Poct u pa3Butue xuBoTHbIX. JlabopaTopHas

71 pabota «BblsiBIeHHE PU3HAKOB CXOJCTBA 0.5
3apojibliiel TO3BOHOYHBIX KUBOTHBIX)
Pa3mHOXeHMe U pa3BUTHE paCTEHUM.

72 JlaboparopHast pabota «CTpoeHue OpraHoB 0.5
Pa3MHOXKEHHUS BBICIIUX PaCTEHUI»

73 WcTopusi cTaHOBIEHUS U Pa3BUTHS T€HETUKH
KaK HayKH
OCHOBHBIE TIOHATHUS U CHMBOJIBI TCHETHUKH.

74 JlabopaTtopHas pabota «JIlpo3zoduia kak 0.5
00BEKT TeHETUYECKUX HCCIICTOBAaHUID)
3aKOHOMEPHOCTHU HACJIEI0BAHMS PU3HAKOB.
MonoruOpuaHOe CKpeluBaHuE.

75 [IpakTuueckas padora "U3zyuyeHue 0.5

Pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHMUS
y npo3oduisr”




HI/ITOJ’IOFI/ILICCKI/IC OCHOBBI MOHOFI/I6pI/II[HOl"O

76 1
CKpEILIUBaHUS
77 AHanusupyroliee ckpeiupanue. Hemomanoe 1
JOMUHUPOBAHUE
Jurubpunnoe ckpemubanue. [Ipaktuueckas
78 pabota «/3y4yeHue pe3yabTaToB 1 0.5
JUTHOPUTHOTO CKPEIIMBAHUS Y APO30(DHITBI
79 [{utonoruyeckre OCHOBBI TUTHOPUTHOTO 1
CKpELIMBaHUS
80 CuenyieHHOE HacJie/IOBaHUE MTPU3HAKOB 1
81 XpOMOCOMHas TEOpHsi HACIECTBEHHOCTH 1
82 ['eneTuka nona 1
83 T'eHoTHn Kak 11eJI0CTHAA CUCTEMA 1
’4 I'eneTnuecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHuM, )KMBOTHBIX U YEJIOBEKA
85 H3MeHunBOCTH NpU3HAKOB. Brbl 1
W3MEHYHBOCTH
86 MoaudukaimoHHasi K3MEHYUBOCTh 1
BapuaunoHHbIii pa1 1 BapuallOHHAS
kpuBas. JJaboparopHas paboTa
g7 «HccnenoBaHue 3aKOHOMEPHOCTEN 1 05
MOAUGUKAITMOHHONW U3MEHYHBOCTH. )
[TocTpoeHnne BapuallMOHHOTO psiia U
BapHaIllMOHHOW KPUBON»
88 ['eHOTHIIMUECKAst N3BMEHUYHUBOCTb. 1
KoMOuHaTuBHAsI H3MEHUYHUBOCTh
MyTanronHas U3MEHUYUBOCTh. [IpakTnyeckas
89 pabora «MyTtamuu y apo3oduiib (Ha 1 0.5
TOTOBBIX MUKPOIMPENapaTax)»
90 3aKOHOMEPHOCTU MYTAI[MOHHOTO MPOIIECCa. 1
DONHUreHeTuKa M SMUTeHOMHUKA
91 ['eneruka yenoBeka. [IpakTuyeckas pabora 1 0.5




«CocraBiieHHE U aHAIU3 POJIOCIOBHOI

92 MeTtoabl MEIUIIMHCKON T€HETUKU 1
3HavYeHNE MEAUIIMHCKON TeHETHKH B

93 MPEAOTBPALLEHUN U JICUEHUH T€HETUYECKHUX 1
3a00J1€BaHU YEIOBEKA
OCHOBHBIE TIOHSITHS CEJICKITUH.

94 JlaboparopHas pa60T% «3yuyenue copToB 1 05
KYJBTYPHBIX PAaCTEHUM U TTOPOJ] JOMAITHUX
YKUBOTHBIX»
Metoapl CEICKIIMOHHOMN pabOTHI.

95 JlabopaTtopHas pabota «M3yuenne MeTo10B 1 0.5
CEJICKIIH PACTCHUI»
JloCTHXKEHMS CEeNEKIIUU PACTEHUN 1

96 KUBOTHBIX. [IpakTHdeckas pabora 1
«ITpuBHBKa pacTeHUID

97 CoxpaHeHne, U3y4eHHe U UCTI0JIb30BaHUE 1
T€HETUYECKUX PECYPCOB
buorexHonorus kak Hayka U oTpacib

98 npou3BozcTBa. [IpakTuyeckas pabora 1 0.5
«M3yuenue 00bEKTOB OMOTEXHOJIOTHIY

99 OCHOBHbIE HANIPABJICHUS] CHHTETUYECKOM 1
OuosoTUH

100 XpOMOCOMHasI ¥ TeHHasl HHXKEHEPUs 1

101 Menuinackue OMOTEXHOIOTUH 1

102 Pe3epBHblii ypok. HOBTS)peHI/IC, 00o001eHue, 1
CUCTeMaTH3allusl 3HAaHUH

OBILEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME




11 KITACC

KoanuecTBo 4acoB

Jl:;-)l'[ Tema ypoka Beero KounTpoabubie IpakTHyecKue
padoThbI padoThI

1 OBoononHast reopust Y. Jlapsuna 1

5 JBUKyIIME CUIIBI BOJIIOIIMU BUIOB 1O Y. 1
HapBuny

3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
MCKYCCTBEHHBIH 0TOOD

4 dopMHUpPOBAHUE CUHTETUYECKOW TEOPUU 1
ABOJTIOIUHU

5 DTanbl HBOIOIMOHHOTO TIpoLiecca: 1
MUKPO3BOJIIOIUS M MAKPOIBOJIOLIHS

6 [Tomymsiuss — saeMeHTapHas eIMHUIA 1
SBOJIIOIIUHU
3aKoH TeHeTHYECKOro paBHoBecus JIK.

7 Xapau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BpIsiBIEHIE HU3MEHUUBOCTH Y '
oco0eil 0IHOro BHUIA)

8 DneMeHTapHbIe (GaKTOPBI SBOTIOIHUH 1

9 OddexT ocHoBaTensd. IhdexT OyTHLIIOYHOrO 1
TOPJIBILIKA

10 Murpauuu. M30a011 nOMyJIsanui: |
reorpaduyeckas, OMoJIoOrHIecKast

1 EcTecTBeHHBII 0TOOP — HaIpaBIISIIOIINNA 1
dakTop HBOOLIUU

12 [TooBo# 0TOOP 1
[Tprcnoco0aeHHOCTh OPraHU3MOB KaK

13 pe3yNbTaT MUKpodBoonmy. JlabopaTopHas 1 0.5

pabota «M3yuenue apomopd030B 1
WIMO0aJaNTaIMi Y pACTEHUM U dKUBOTHBIX)»




[Tpumeps! Ipucnoco0IeHUH y OpraHU3MOB:
MOP(OJIOTHUECKHUE, PU3HOTIOTHICCKUE,
OMOXMMHYECKHE, TTOBEIEHYECKHE.

14 JlaboparopHnas pabota «IIpucnocodnenus 0.5
OpPTraHW3MOB M KX OTHOCHUTEIIbHAS
11e1ec000pa3HOCTh)

Bupn, ero kpurepuu u CTpykTypa.

15 Jlabopartopnast pabota «CpaBHEHHE BUOB 0.5
110 MOP(}OJIOTHICCKOMY KPHUTCPHIO

16 CrpykTypa Buaa

17 BunoobpazoBaHue Kak pe3yabTaT
MHKPOIBOTIOIAH

18 CBs13b MUKPOIBOIIONMNH U AITHIEMHOJIOTHH

19 Makpossomtonus. [Taneonronornueckue
METObl U3YUYCHHUS IBOIOIIUN

20 buoreorpaduueckre METOIbI U3yUCHUS
9BOJIIOITUHU
DMOpHOIOTHYECKUE U

21 CpPaBHUTEIHLHO-MOP(}OIOTHIECKUE METOIbI
W3YUYCHHS IBOJIIOIUHU
MonekynsapHO-TeHETUYECKue,

22 OMOXMMHYECKHE U MATEMATHUYECKHUE METOIbI
W3YUYEHHS IBOJIIOIUHU

23 OO011re 3aKOHOMEPHOCTH IBOJIOIHMH

24 AnantuBHas panuanus. HepaBHOMEepHOCTh
TEMIIOB ABOJIIOIUH

25 Hayunbie runote3nbl MpOUCXOKICHUS KUZHH
Ha 3emiie

26 JloHay4HBIE TIPEICTABIICHUS O 3aPOKICHUH
JKU3HU

27 OCHOBHBIE ATaIlbl HEOPTAHUYECKOM

OBOJJIFOIIMH




28

I'nmoTe3sr 3apOXKACHUA )KU3HU

Uctopus 3emiin 1 METOABI €€ U3yUEHUS.
Jlaboparopnas pabota «/3ydyenue u

29 ONMCAHNE UCKOMAeMbIX OCTAaTKOB JIPEBHUX 05
OpraHU3MOB»
30 HavanbHble 3Tarnbl OpraHMueckoil 3BOJTIOLHUH
31 OBOJIIOLIUS DYKAPUOT
OcCHOBHBIE ATaIbI BOJIOIUU PACTUTEIBHOTO
3 mupa. [Ipaktuueckas padora «M3yuenue 05
0COOCHHOCTEN CTPOCHUS PACTEHUI Pa3HBIX '
OTJIETIOBY
33 OCHOBHBIE 3Tarbl 3BOJIOLUN KUBOTHOTO
Mupa
OBOIOLHNS KUBOTHBIX. [IpakTrueckas
34 pabota «M3yueHne ocOOEHHOCTEH CTPOSHUS 0.5
MTO3BOHOYHBIX KUBOTHBIX)
35 Pa3Butue xu3Hu Ha 3eMJie 110 Apam U
nepuoiam
36 MaccoBble BBIMUPAHHS — HKOJIOTHYECKUE
KPU3HCHI TIPOIILTIOTO
37 CoBpeMeHHbIN IKOJIOTUYECKUI KPU3HUC, ETO
0COOCHHOCTH
38 CoBpemeHHasl cucTeMa OPraHuYeCcKOro
MIPOIILJIOTO
39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIHI
OpraHU3MOB
40 AHTPOIIOJIOTHS] — HayKa O YEJIOBEKE
41 PazBuTune npeacraBieHuit 0 IPOUCXOKICHUU
YeJI0BeKa
MecTo uenoBeka B CUCTEME OPraHU4YECKOTO
42 mupa. Jlaboparopnas padota «M3ydenne 0.5

0COOCHHOCTEH CTPOSHHUS CKEJIeTa YEIOBEKa,




CBA3AaHHBIX C MMPAMOXOXICHHUEM

43 JBWKyIlME CHJIbl aHTPOIIOT€HE3a

44 CooTHo1IeHre OMOJIOTHIECKUX 1
COIIMATILHBIX ()aKTOPOB B aHTPOTIOTCHE3E

45 OcHOBHBIE CTa/IUU aHTPOTOTeHe3a

46 [TasieoreHeTHKa M MaJieOreHOMUKA

47 DBOJIIOLIMSI COBPEMEHHOTO YEJIOBEKA
Yenoseueckue packl. [IpakTudeckas padbora

48 «M3ydyeHune IKOJOTHYECKUX aJanTaun 0.5
YeJIOBEKa»

49 MexIucuuIuIMHapHble METOIbI
AHTPONOJIOTUU

50 3apokeHNe U pa3BUTHE IKOJIOTUU
Metonsl sxonoruu. JlabopatopHas paborta

51 «/3yueHne MeTo0B IKOJTOTHUECKUX 0.5
HCCIICIOBAHUI»

59 3HaueHue KOJOTUUECKIX 3HAHUHN AJIs
YeJI0BEKa

53 Dkonorudeckue GakTopsl
AbGuotnueckue dakrtopbl. CBET Kak

54 sKosorudeckuit paxrop. JlabopaTopHas 0.5
pabota «BrisiBIeHNE MpucocobIeHu )
OpPTaHU3MOB K BIMSIHUIO CBETa»
Aobuotnueckue dakropsl. Temneparypa Kak

55 sKosiornueckuit pakrop. JlabopaTtopHas 0.5
pabota «BplisiBIIeHHE prciocoOaeHni ’
OPTaHU3MOB K BIHSIHHIO TEMIIEPATyPhD»
AbGuotnyeckue dakTopbl. BriaxHOCTh Kak

56 sKosiornyeckuit pakrop. JlabopaTtopHas 0.5
paboTta « AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHHIA U3 Pa3HbIX MECT OOMTAHUSDY

57 Cpenpl oOuTaHusi OpraHu3MOB




58

buosiornyeckue puTMbI

59 JKuznennbie ¢opMbl OpraHU3MOB

60 buoTtnueckue pakTopsl
3HaueHre OMOTHYECKHUX B3aUMOJICHCTBUI

61 JUISL CYIIIECTBOBAHMS OPTraHU3MOB B CpeJie
o0uTaHus

62 OKOJIOTUYECKHE XapaKTEPUCTUKU
MONYJISIIHH
OCHOBHBIE TIOKA3aTEeJN TOMYJISIINN:

63 YUCJICHHOCTD, IJIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTeNN TOMYJISIINN:

64 POKIaEMOCTb, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUU

65 DKOJ0rn4ecKas CTpyKTypa MOMyJIsLU

66 JMHaMuKa NONYJISAIUU U €€ PEryJISIIINs

67 KpuBbie pocTa 4HCIEHHOCTH TOIYJISIIHH.
KpuBble BBIKUBaHHUS
DkoJiornueckas Hua Buaa. Jlaboparopras

68 pabota «IIpucnocobieHus cemsiH pacTeHUI 0.5
K pacCceICHUIO»

69 Buj kak cuctema nonyJisiiiui

70 3aKOHOMEPHOCTH MOBEJCHUS M MUTpaIlUid
JKUBOTHBIX

71 Coo00111eCcTBO OpraHu3MOB — OHMOLICHO3

72 DKOCHCTEMa KaK OTKpbITasi CHCTEMA

73 KpyroBopor BelecTB 1 MOTOK YHEPTHUH B
IKOCUCTEME

74 OCHOBHBIC ITOKA3aTEIIH YKOCHCTEMBI

75 DKOJIOTHYECKUE TUPAMUIbI

76 N3meHenust cooOIIeCTB — CYKIIECCHH




[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p

77 U peK. DKOCUCTEMbI MOPEH 1 OKEaHOB

73 [Tpuponusie KOCHCTEMBI. DKOCHUCTEMBI
TYHJIP, JIECOB, CTENE, MyCThIHb

79 AHTpPONOTreHHBIE SKOCUCTEMBI

30 Ypb6oskocucremsl. [IpakTuueckas pabora 0.5
«3yuenue u onucanue ypO03IKOCUCTEMBD)
3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX

81 B3aMMO/ICHCTBUI OpraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3JECHCTBUS 3arpSA3HEHUI

%2 pa3HBIX TUIOB HA CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIMOHHOM U
KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmierutanerapaast 0601049Ka
3emiu

84 Yuenue B. M. Bepnajackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOC(EphI

36 KpyroBopots! BemecTs u
OMOreOXMMHYECKUE ITUKIIBI

g7 3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI
CyIIn

88 YcroitunBocTh OHnochepsr

89 DKOJIOTHYECKUE KPU3HUCHI U UX IPUUUHBI

90 Bo3zaeiicTBue uenoBeka Ha Ouochepy

91 AHTpOHOFeHHvOG Bo3nel71CTBVHe Ha
PaCTHTEIBHBINA U )KUBOTHBIA MHUP

92 OxpanHa npupoabl

93 OCHOBHBIC IPUHIIUTIBI YCTOWIUBOTO
pa3BUTHUS YEIOBEUYECTBA U IPUPO/IBI

94 ParmmonaipHOE IPUPOAONIOIB30BAHKUE U




COXpaHeHHEe OMOJIOTMYECKOTO pa3HOOOpa3us
3emiu

O6o00mmeHue 1Mo Teme « MHKPOIBOIIOLNS U €€

95 1
PE3YJIBTAThDY

96 O6061mmenue o reMe «Makpo3Botonus U eé 1
PE3YIIbTAThDY

97 O606mmenue o Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HHU Ha 3eMIIe»

08 0O606mmenue no teme «IIpoucxoxaenue 1
YeJIOBEKA — aHTPOIIOTEHE3)»

99 O0600611eHHE TI0 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTAaHU3MOB)Y

100 O6o00meHue mo Teme «OpraHu3MbI ¥ Cpejia 1
oOHuTaHM

101 O6o61ueH1/£e 10 TeMe «IDKOJIOTUSA BUIOB U 1
MNOITYJIAI N

102 O6006menue mo Teme «buocdepa — 1
rio0anbHast YKOCUCTEMay

OBILEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorusa. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonToB C.I'., Conun
H.N., 3axaposa E.T.; nox penakuueii 3axaposa B.b., O6miecTBo ¢ orpaHu4eHHON
0TBETCTBEHHOCTHIO «JIPODA»; AkuioHepHoe 0011ecTBO «M31aTenbcTBO
«IIpocsemenue»

* buonorusa. O6mas 6uonorus, 11 knacc/ 3axapos B.b., MamonToB C.I"., Conun
H.N., 3axaposa E.T.; nox penakuueii 3axaposa B.b., O6miecTBo ¢ orpaHudeHHON
0oTBETCTBEHHOCTHIO « IPODA»; AxunmonepHoe obiiecTBo «M3aaTenbcTBO
«IIpocBenieHue»

METOANYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA
https://edsoo.ru/Predmet Biologiya.htm
http://window.edu.ru/catalog/?p _rubr=2.2.74.2
http://school-collection.edu.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-biologiya/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/11/

https://interneturok.ru/

https://foxford.ru/wiki/biologiya

https://www.yaklass.ru/p/biologia
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