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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuebHomy mnpeamery "buomnorus" (namee - OMOJOTHs) HA YPOBHE CpPEIHEro O0ILIEro
oOpa3oBaHus pazpaboraHa Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-d3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanumny, GPI'OC COO, Konmenmuu npernojgaBanus ydeOHOro mpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (enepanbHOi paboueil mporpaMmbl BOCIIUTAHHUS.

VYuebnsiit npenmer «buonorus» yriyonéanoro yposus uzyuenus (10—11 xmaccel) sBIsieTCs OJHUM U3
KOMIIOHEHTOB IpeAMETHON obnactu «EcrecTBeHHO-HayuHble npeaMmers». CoriacHo nonoxeHusm PI'OC
COO mnpoduibHble y4yeOHblEe NpPEAMETHI, H3yuaeMble Ha YIIayOJIEHHOM YpOBHE, SIBISIFOTCS CIOCOOOM
muddepeHnman  00ydeHUsT Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHHMS W MPU3BaHBI 00ECIEYUTH
IIPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM OOILIMM, CPEIHUM MPO(HECCHOHAIBHBIM U BBICIIUM
oOpazoBanueM. B To ke Bpems Kaxablili M3 3TUX Y4YEOHBIX NPEAMETOB JODKEH OBITh OPUEHTHPOBAH Ha
NPUOPUTETHOE pelIeHHe O00pa30BaTENIbHBIX, BOCHUTATENBHBIX U PAa3BUBAIOLIMX 3a/1ay, CBSI3aHHBIX C
npodopueHTanueil 00y4JarImuxcss U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOW 001acTh HAyYyHOTrO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHUEH, METUIIMHOM, YKOJIOTHEH, ICUXOJIOTHEH, CIIOPTOM WJIM BOSHHBIM JICJIOM.

[Iporpamma no yuebHomy mipeamety "buosnorusa" mga€r mpenacraBieHue O MENIU U 33Ja4ax H3YYCHHS
yuebHoro mpenMera «buomnorus» Ha yriayOiaEHHOM YpOBHE, OIpenesseT o0s3aTelibHOe (MHBAPUAHTHOE)
MpEeIMETHOE COJepXKaHhe, ero CTPYKTypUpPOBaHHME MO paslenaM M TeMmaM, paclpeleleHHe 0 Kiaccam,
PEKOMEHAYEeT MOCIEeI0BAaTEIbHOCTh HM3YyUYEHUs Y4YyeOHOro Marepuaga C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€HM, JOIMKM Yy4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTeW oOyuarouiuxcs. B
nporpaMMe Mo OWOJIOTMHM DPEaqTu30BaH MPUHIMI MPEEMCTBEHHOCTH C HM3yY€HUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO 001ero oOpa3oBaHusi, Oyarogaps 4emy MHpOCMATPUBAETCS HAMPABICHHOCTh HA MOCIEAYIOIIEe
pa3BuTHEe OMOJOTMYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOTO MBIIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00Opa3e >KM3HHM, Ha BOCIIUTAaHUE
OepeKHOro OTHOILEHHS K OKpYyXarolled mpupoaHoi cpene. B mporpamme mo OHONOrMM Takke MOKa3aHbI
BO3MOXHOCTH yueOHoro npenmera «buonorus» B peanuzauuu tpedoBanuii @PI'OC COO k miaHupyembIM
JMYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM pe3yJIbTaTaM 00y4eHUs U B JOPMUPOBAHUU OCHOBHBIX BH/I0B
y4e0HO-T03HABATEIbHON JEATEJIBHOCTH OOY4YalOIUXCSl IO OCBOEHHUIO COAEpX aHUs OHOJOTHYECKOTrOo
00pa30BaHUs Ha YPOBHE CPEIHEro 00I1ero oopa3oBaHMmsL.

VYueOHblit npeaMer «buoaorus» Ha ypoBHE CPEHEro o01ero oopazoBaHMs 3aBepIIaeT OMOIOrHYecKoe
o0Opa3oBaHHe B IIKOJE M OPUEHTHPOBAH Ha paclIMUpeHHe M YyriyOsieHne 3HaHWM o0ydaroumxcs O >KUBOH
IPUPOJIE, OCHOBAX MOJIEKYJIIPHOW U KJIETOYHOW OMOJIOTMH, 3MOPHOJIOTUN U OMOJIOTUN Pa3BUTHUS, T€HETHKH,
CeJIeKIIUHU, OMOTEXHOJIOTHH, IBOJIIOIMOHHOIO YYEHHUS U SKOJIOTHH.

N3yuenne yuebHoro npenmMera «buonaorus» Ha yriyOoJeHHOM YpPOBHE OPUEHTHPOBAHO HA MOATOTOBKY
o0ydaromuxcsi K IMOCIEAYIOIMEeMYy IOTyYeHHI0 OHOJIOTMYECKOro 00pa3oBaHHs B By3aX W OpraHU3alMsIX
cpenHero npogeccuoHanbHOro oopasoBanus. OCHOBY €ro CojepKaHMsI COCTABIISET cUCTEMa OMOIOTHUECKUX
3HaHUHM, TOMYyYEHHBIX NpPU HU3yUYEHHH OOYYAIOIIMMHUCS COOTBETCTBYIOLIMX CHCTEMAaTHYECKHX pa3JesioB
OMO0JIOTMHU Ha yPOBHE OCHOBHOTO 00111ero obpazoBanus, B 10—11 kiaccax 3Tv 3HaHMs OJTy4aroT pa3ButHe. Tak,
pacivpeHsl U yriryOsieHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUSX, )KMBOTHBIX, TprOax, 0aKTepHsiX, OpraHu3Me
YyelloBeKa, OOIMIMX 3aKOHOMEPHOCTSX JKM3HH, [JOMOJHUTEIbHO BKIIIOUYEHBl OHOJOTUYECKHE CBEJIECHUS
IIPUKIIATHOTO U IOMCKOBOTO XapaKTepa, KOTOPbIE MOXKHO HCIOIb30BaTh KAK OPUEHTUPHI ISl OCIEAYIOLIETO
BbIOOpa npodeccun. BozmoxHa Takke HHTETpalusi OMOJIOTHUECKUX 3HAHUHM ¢ COOTBETCTBYIOLUIMMHU 3HAHUSIMH,
MOJTy4YE€HHBIMH 00YyYaroIUMUCS TPU U3YYeHUH (PU3UKHU, XUMUU, Teorpa@uu U MaTeMaTHKU.

CrpykTypa mnporpammbl 1mo ydeOHoMy mpenmMery "buosiorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM H
HBOJIIOIIMOHHBINA MOAXO/ABI K M3ydeHuto Ouonoruu. CorimacHo MM, W3Yy4alOTCs CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHBbIE 7S )KUBBIX CUCTEM Pa3HOI'O YPOBHsI OpraHM3alliy, IBOJIIOLIMY OPTaHMUYECKOT0 MHUpa Ha 3eMile,
COXpaHEeHHUs OMOJIOTHYECKOTO pazHooOpasus tianeThl. Tak, B 10 kiacce n3y4aroTcsi OCHOBBI MOJICKYJISIPHOU U



KJIETOYHOW OHMOJIOTHH, AMOPHMOJIOTUA W OWOJOTHUU PA3BUTHUS, TCHETHUKU W CEJICKIIMH, OMOTEXHOJOTHH U
CUHTCTHYECKON OMOJIOTHH, aKTyaTHM3UPYIOTCS 3HAHHUS OOYyYarommxcs Mo OOTaHWKE, 300JI0TUH, aHATOMHH,
¢usnonornu 4denoBeka. B 11 kimacce M3y4aroTcs SBOJIIOIHOHHOE YUYEHHE, OCHOBBI JKOJIOTUHM H YUYEHHE O
ouocdepe.

VYueOuspiii npeamer «buonorus» mnpuszBaH 00€ClEYUTh OCBOCHHE OOyYaroIIMMUCA OHOJOTHYECKUX
TEOpUN U 3aKOHOB, MJIECH, IPUHLUMUIIOB M IPABWJI, JEXKAUIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, 3HAHUH O CTPOSHUHM, MHOTOOOpa3sWH M OCOOCHHOCTSX KJICTKH, OpraHW3Ma, TMOIYJISINH,
OHOoLIeH03a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JJOCTUKEHHSIX, COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH,
MPUKIAIHBIX acleKTax OMOJOrMYecKuX 3HaHWM. [ pa3BuUTHS U MOJAepKaHMsS UHTepeca OOydaromMXcs K
OMOJIOTUM HApSAY CO 3HAYUTEIHHBIM O0BEMOM TEOPETHUECKOTO MaTepuaia B COACPKAHUHU MPOTPAMMEI 10
OMOJIOTUM TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBJICHHSI W Pa3BUTHUS TOW WJIM WHOW oO0nacTu
OHMOJIOTUH, BKJIAJIOM OTEUYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B pEIICHUE BAXKHEUIINX OMOJOTHYECKHX U
9KOJIOTHYECKHX TPoOIIeM.

Llens n3yuenus yuebnoro npeamera «buonorus» Ha yriyOiI€HHOM ypOBHE — OBJIaJICHHE 00YYaIOIIMMUCS
3HAHUSIMU O CTPYKTYpPHO-(YHKIIMOHAJIBLHOM OpraHU3allMi KUBBIX CHCTEM Pa3HOTO paHTa M MpHOOpEeTeHHE
YMEHHH HCITIONIb30BaTh 3TH 3HaHUA B (POPMHUPOBAHUU MHTEpECA K ONpeAenEHHOM 001acTH NpodecCHoHaTbHON
NESTENIbHOCTH, CBSI3aHHOM C OWojorueil, uim K BbIOOpY ydeOHOro 3aBeldeHHs g MPOJOJLKEHUs
Ouoaoruueckoro 0opazoBaHusl.

JoctmxkeHnne 1enu UW3ydeHus ydeOHoro mnpeamera «buwonorus» Ha  yrayOnEHHOM — YpOBHE
o0ecrieunBaeTcs pelieHrueM CIeAYOMUX 3a1ayu:

OocBoeHHE 00y4YalOIMMUCS CUCTEMbl OMOJOTHYECKMX 3HAHUN: 00 OCHOBHBIX OMOJIOTHMUECKUX TEOPHSIX,
KOHIICTIIMSX, THUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U MpaBuiaxX, COCTABISIOMIMX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYI0 KapTUHY MHUPA; O CTPOECHUH, MHOTOOOPa3ul U OCOOCHHOCTSIX OMOJIOTMUECKUX CUCTEM
(kJeTka, OpraHu3M, MOMYJISIIIHS, BUJ, OHoreoneHo3, Ouocdepa); 0 BHIAAIOMIMXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIETOBAaHMIX B OMOJIOTUHY;

03HAKOMJICHHE 00YYarOIIXCs ¢ METO/IaMU TTIO3HAHUS KUBOU MPUPOJIBI: KCCIICOBATEIIHCKUMH METOIaMHI
OMOJIOTMYECKUX HAYK (MOJIEKYJISIPHOU U KJIETOYHOM OUOJIOTHH, SMOPHOJIOTUH U OMOJIOTUN Pa3BUTHUS, TCHETHUKHU
U CEeJeKIUH, OMOTEXHOJOTMHM W CHHTETUYECKOW OWOJIOTHH, TAaJCOHTONIOTHH, DSKOJOTHH); METOJaMU
CaMOCTOSITENILHOTO TIPOBEJCHHSI OMOJIOTMUECKUX HCCIEAOBaHUN B TaOOpaTOpuu U B MpUpoje (HaOIoAeHHe,
U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHHUE);

OBJIQJICHHE OOYYaIOIIMMUCS YMEHHUSMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHATU3UPOBATH U HUCIOJIb30BATh
OnoJoruveckyro  MH(GOpPMAIMIO;, TOJIb30BaTbCs  OMONOTHMYECKOW TEPMUHONOTHEH U CHUMBOJIUKOM;
YCTaHABIMBATh CBSI3b MEXKAY Pa3BUTHEM OHOJOTHH U COLMAIbHO-’KOHOMUYECKUMH M SKOJIOTMYECKUMU
npoOJjeMaMHy 4eJI0BeUeCTBa; OIEHUBATH MOCIEACTBUS CBOCH JESTEIBHOCTH MO OTHOIICHUIO K OKpPYXKarolen
MIPUPOTHON Ccpelie, COOCTBEHHOMY 37I0POBBIO U 3/IOPOBBIO OKPYIKAIOIINX JIFO/IeH; 000CHOBBIBATh M COOJIOIAThH
Mepbl MPOQPMIAKTUKY WH(EKIIMOHHBIX 3a00JeBaHMM, MpaBHJa TMOBEACHUS B MPHUPOAEC U OOECTeYeHUs
0e30MacHOCTH COOCTBEHHOU KU3HEACITEILHOCTH B UPE3BbIUAWHBIX CHTYAIUSX MPUPOJTHOTO U TEXHOTEHHOTO
XapakTepa; XapaKTepru30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITHSI B 00JIaCTH OUOJIOTHH;

pa3BUTHE Y 00YUAIOIINXCS MHTEIJIEKTYATbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B MPOIECcCe 3HAKOMCTBA C
BBIJIAIOIIUMUCS OTKPBITUSIMU U COBPEMEHHBIMH HCCIIEIOBAHUSMU B OMOJIOTHH, PEIIaeMbIMH €10 TIpoOJieMaMu,
METOIONIOTHEH OMOJIOTUYECKOTO UCCIEeNOBAHUS, TIPOBEACHHS IKCIIEPUMEHTAIBHBIX UCCIEIOBAHUN, PELICHUS
OMOJIOTHYECKHUX 3a/1a4, MOJICTUPOBAHUS OMOJIOTHUECKIX 0OBEKTOB U MPOIIECCOB;

BOCITUTAHUE y 00YYArONIUXCsl [IEHHOCTHOTO OTHONICHUS K KUBOW MPHUPOJE B IIEJIOM U K OTACIbHBIM €&
o0BeKTaM H SBJICHHSIM; (DOPMUPOBAHHME DKOJOTUYECKOW, T€HETHUECKON TPaMOTHOCTH, OOIIEeH KyJIbTypbI
MOBEJCHUS B IPUPO/IC; MHTETPALIMH €CTECTBEHHO-HAYYHBIX 3HAHUII;



npuoOpeTeHne 00yJarIMMUCT KOMIIETEHTHOCTH B PAlIHOHAILHOM MPUPOIONOJIB30BAHUH (COOTIOCHIE
IpaBUJI TIOBEICHUS B IIPUPOJIE, OXPAHBI BUIOB, IKOCUCTEM, OMOC(EphI), COXpAaHEHUH COOCTBEHHOTO 3/10POBBS
¥ 3JI0POBbS OKPYKAIOIIUX Jr01eH (COOMI0IeHns Mep poduIakTUKH 3a00sieBaHmid, oOecrieueHre 0€30acHOCTH
JKU3ZHEJEATENIbHOCTH B UYPE3BbIYAWHBIX CHUTyalUsX HPHUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIOJIb30BaHUsl OMOJIOTMYECKUX 3HAHUI U YMEHHM B MOBCEAHEBHOMN KU3HMU;

CO3/1aHUE YCIIOBHM I OCO3HAHHOTO BhIOOpa OOYYaIONMMHKCA WHAMBHUIYaJIbHOH 00pa3zoBaTeIbHOMN
TPaeKTOPUH, CIOCOOCTBYIOLIEH MOCIEAYIONEMY MPO(HecCHOHAIEHOMY CaMOONPEAETICHNIO, B COOTBETCTBUH C
WHAUBUAYAIbHBIMU HHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.

OO11ee 4ynCiIO YacoB, OTBEICEHHBIX HA U3y4YeHHE OUOJIOrMH Ha yTiayOJIeHHOM YpPOBHE CpEAHEro oOIero
oOpazoBanusi, coctaBisieT 204 yaca: B 10 knacce — 102 gaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 gaca
B HEJICITIO).

Ot60p opraHu3anvoHHBIX (POPM, METOAOB U CPEACTB 00YUEHUsI OMOJIOTUU OCYIIECTBISETCS C YYETOM
cnenupuKd €ro coAepKaHWs M HaNpaBICHHOCTH HA MPOJOHKEHHE OHOJIOTUYECKOro OoOpa3oBaHUs B
OpraHu3aIsIX CPEAHET0 MPOPECCHOHATBHOTO U BBICIIETO0 00pa30BaHusl.

OO0s3aTeNbHBIM YCIOBHEM TPU OO0YYEHHWH OWMONIOTHH Ha YTIyOJIEHHOM YPOBHE SIBIISICTCS MPOBEICHUE
71a00paTOPHBIX U MpaKTUYeCKuX paboT. Takke ydyacTue o0ydaromuxcsi B BHIITIOJTHEHUH TIPOEKTHBIX U y4eOHO-
HCCIIEIOBATEIBCKUX PA0OT, TEeMAaTHKA KOTOPBIX OIpeieisieTcsl yYUTelIeM Ha OCHOBE MMEIOIINXCS MaTepraibHO-
TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOAHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue IpOrpaMMbl, BBIIEIIEHHOE KYPCUE0M, HE BXOAUT B MPOBEPKY I'OCYJapCTBEHHON NTOTOBOM
arrectanuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMeHHas 6Mo10rus — KOMIUIEKCHas Hayka. KpaTkas ucropus pazButus Ouosnoruu. buonornueckue
HayKH U U3y4yaeMble UMU 1po0ieMbl. DyHaaMeHTaIbHbIe, IPUKJIAHbIE U TOUCKOBbIE HAYYHbIE HCCIIEI0OBAHUS
B Ouosioruu.

3nayeHue Ouonorud B (OPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MHUDA.
[Ipodeccun, cBszanHble ¢ OHonorueld. 3HaueHHME OHOJOTMM B MPAKTUYECKOH JEATEILHOCTH YEJIOBEKa:
MEAMILIMHE, CEIbCKOM X031 CTBE, IPOMBILIIEHHOCTH, OXPaHE IPUPOBIL.

JdeMoHCcTpannmn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. ['apseii, . Mennens, B.
WU. Bepnanckuit, U. I1. [TaBnos, U. . Meunukos, H. U. Basunos, H. B. Tumodeen-Pecosckuii, /[x. Yorcon,
®. Kpuk, J1. K. benses.

TaGnuupl 1 cxembl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMn», «CucteMa OMOJIOrHUECKUX HAYK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cucTeMbl Kak npeaMeT u3ydeHust Onosoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO XUMUYECKOTO
COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIOKHOCTD M YIOPSJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb,
caMOOpraHu3alus, CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, HU3MEHUNBOCTbD, POCT U Pa3BUTHE.

YpoBHM oOpraHu3aliy >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OpPraHW3MEHHBIMH,
HOMYJISILIMOHHO-BUI0OBOM, 9KOCUCTEMHBIN (OnoreoneHoTnyeckuil), ouocepusiii. [Ipoueccel, npoucxoasiye B
KHUBBIX cucTeMax. OCHOBHbIE MpHU3HAKU kHUBOro. JKu3Hp Kak ¢opma cymiecTBoBaHus marepuu. Haykw,
M3YYaroIlKe )KUBbIE CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aliy.

W3ydenue xuBbIX cucteM. MeTonpl Ouonoruueckoi Hayku. Habmionenue, usmepenue, SKCIepuMeHT,
cucreMarusanus, mertaaHanu3. lloHsaThe o 3aBUCMMOW W HE3aBUCUMOW IepeMeHHOM. I[limaHmpoBaHue
skcnepuMenTa. [locranoBka u npoBepka runores. Hynesas runoresa. [ToHsTHE BEIOOPKHU U €€ JOCTOBEPHOCTD.
Pa36poc B 6uosornvyeckux JaHHbIX. OLEHKa JOCTOBEPHOCTH MOJTYUYEHHBIX pe3yabTaToB. [IpuunHbI HCKaXKeHus
Pe3yabTaTOB IKCIIepUMEHTA. [[oHATHE CTATUCTUYECKOTO TECTA.

JleMoHCTpaLun

Tabmuubl n cxembl: «OCHOBHBIE NMPU3HAKU XKU3HUY, «buonorndeckue cucremb», «CBONCTBA XKMBOM
MaTepUn», «YpOBHU OpPraHU3ALMM KUBOU NMpUPOAbD, «CTpOEHUE )KUBOTHON KIIETKN», « TKaHU KUBOTHBIXY,
«CucTtemMbl OPraHoB YeJ0BEUYECKOro opraHu3May, «buoreonenosy», «buocdepa», «MeToapl n3ydeHHs KUBOI
IPUPOIBIY.

Ob6opynoBanue: J1aboparopHoe OOOpYyAOBaHHE JJIs IPOBEACHUS HAONIONEHHWH, H3MEpeHMH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcnonp3oBaHNe pa3TUYHBIX METOJIOB MPU U3YUEHUHU KHUBBIX CHCTEMY.

Tema 3. buosorust Kierku

Knerka — cTpykTypHO-(pyHKIIMOHAIbHAS €AMHULA KHUBOTO. VicTOpHs OTKpBITUS KiIeTKU. PaboTs! P. I'yka,
A. JleBenryka. Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos). OcHOBHBIE 110JIOKEHUS COBPEMEHHON
KJIETOYHOW TEOPHH.

MeTobl MOJIEKYJIIPHOM U KJIETOYHOH OMOJIOIHU: MUKPOCKOIHS, XpoMaTorpadus, 31eKTpodopes, METo
MEUEHBIX aToOMOB, aupdepeHnnanbHoe UEHTPpUPYTUPOBaHUE, KYJIbTHBHPOBAHUE KIETOK. M3yyeHue



Quxcuposannvix  Kilemok. DIEKTpOHHas Mukpockonus. Kowugoxanvbnaa muxpockonus. Bumanvhoe
(npudsicusHenHoe) uzyueHue Kiemox.

JleMoHCTpanuu

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

Tabmumpl 1 cxeMbl: «CBETOBOW MHMKPOCKOM», «DJIEKTPOHHBIM MHUKpOCKOM», «VcTopus pa3BUTHS
METOJI0B MUKPOCKOIIUH.

ObopynoBaHue: CBETOBOH MHUKPOCKOII, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX U OaKTepHATbHBIX
KJIETOK.

IIpakTuyeckas padora «/3yyeHne MEeTO0B KJIETOUHOI Ouonoruu (xpomarorpadus, snexrpodopes,
muddepennmanbaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMHYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMHKpPOdJIEMEHThl. Bonma m e€ ponp Kak
pacTBOpPUTEIISA, PEAreHTa, y4acThe B CTPYKTYPUPOBAHUM KJIETKHU, TEIUIOpEryasiuuu. MuHepanbHble BEleCTBA
KJIETKU, UX OMOJIOruYecKas pojib. Pojb KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BeulecTBa KIeTKU. buosjormueckue noiaumepbl. benku. AMHUHOKUCIOTHBIA COCTaB
oenkoB. CTpykTyphl OenkoBoi Monekynbl. [lepBuuHas cTpykTypa Oenka, NmenTHAHAs CBA3b. BTopuuHas,
TpeTuyHasi, 4YeTBepTUYHas CTpyKTypbl. Jlenarypauusa. CBoiictBa OenkoB. Kriaccuduxarms O6enkoB.
Buonornveckue ¢pynkunm 6enkoB. [lpuonsl.

YrieBoapl. MoHOCaxXapHIbl, TUCAXapUIbl, OJUTOCAXapH bl U morcaxapu bl OOIIHIA IJIaH CTPOCHHUSI |
(bu3MKO-XMMHUYECKHE CBOMCTBA yIieBO10B. buonornyeckue GyHKIMHN YTIIEBOIOB.

Jlununel. [uppodunsHO-THApOPOOHBIEe cBolicTBa. Kiaccubukauuss mnunugo. Tpurnunepunisl,
dbocdomunuabl, BOCKH, cTepouabl. bronorndeckne GyHKIUM aumuaoB. OOIMe CBOWCTBA OMOJIOTHUYECKUX
MeMOpaH — TeKy4eCTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, TOJIYIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorel. JJHK u PHK. Ctpoenmne HykienHoBbIx kucior. Hykneoruasl. ITpunHnmmn
kommiemMentapHoctu. Ilpasuno Yapradda. Crpykrypa JIHK — nBoitHas cnmpans. MecToHaxoxJeHHE U
ouonornueckue ¢pynkuuu JJHK. Buger PHK. @ynknuu PHK B kietke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B mojekyie AT®. buomornueckue (yHKIIUU
AT®. BoccraHoBleHHbIE MEPEHOCUMKH, UX (YHKLUMHU B KIeTke. /[pyeue uykneozuompugocgpamor (HTD).
CexsenupoBanue JJHK. Memoowr cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykTypHast Ouonorus: OuOXUMHUecKMe M  OHWOPU3NYECKHE HCCIIEJIOBaHMS COCTaBa U
IPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOIIEKyd. Modenuposanue cmpykmypvl u QyHKyui OUOMONEKYI U UX
Komniexkcos. Komnvromephwiti Ou3aun u opeaHudeckull cunmes OUOMONEKY U UX HeNPUPOOHbLIX AHANO208.

JleMoHCTpanun

[Toptpetsrt: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. @pankinun, @. Canrep, C. [Ipy3unep.

Huarpammbl: «Pacnpenenenne XMMHYECKHUX DJEMEHTOB B HEXHBOW mpupoae», «Pacmpenenenue
XMMHYECKHX DJIEMEHTOB B JKUBOH MPUPOJIEN.

Tabnuub! u cxemsl: «llepuoauueckas Tabiua XUMUYECKHX 3JIEMEHTOBY, « CTpOEHHE MOJIEKYJIbI BOJBY,
«BemectBa B coctaBe opranusmoBy», «CTpoeHue Moiekynbl Oenkay, « CTpyKTypbl O€IKOBOW MOJEKYJIbDY,
«CTtpoeHue MojeKys yrieBoJoB», «CTpoeHHe MOJIEeKYJ JUNuAoB», «HykiaenHoBble KuCIOTh», «CTpoeHue
MosieKyisl ATD».

Ob6opynoBaHue: XMMUYECKas Mocyia 1 000py10BaHUE.

JladopaTopnasi padora «OOHapykeHHE OEITKOB C TTOMOIIBIO KAYECTBEHHBIX PEAKIIHN.

JlaGopatopunas padora «VccienoBaHue HYKJIEMHOBBIX KHCIIOT, BBIACICHHBIX U3 KIETOK Pa3IMYHBIX
OpPraHU3MOB.

Tema 5. Ctpoenue u QyHKINH KICTKH



Tunsl KIETOK: 3yKapuoTHyeckas M mpokapuoTudeckas. CTpyKTypHO-(QYHKIIMOHAIbHBIE 00pa30BaHUA
KJIETKH.

Crpoenne npokapuoTnieckoil kietku. Knerounas crenka 6aktepuil u apxeil. OCOOEHHOCTH CTPOEHUS
rerepoTpoQHOi U aBTOTPO(PHON MPOKAPHOTUUECKUX KIIETOK. MecTo U pojib MPOKApHOT B OUOIIEHO3AX.

Crpoenne u  (yHKIMOHMpPOBAHHE dSyKapHOTHUYecKoW kieTkd. Ilmasmaruueckas memOpana
(mmazmanemma). CTpykTypa IIa3MaTH4YecKod MeMOpaHbl. TpaHCHOpPT BEHIECTB 4Yepe3 IIa3MaTUYECKYHO
mMeMmOpany: naccuBHbIN (udPy3us, odneruénnas nuddys3us), akTUBHBIH (IEPBUYHBIN 1 BTOPUYHBIN aKTUBHBIN
tpancnopt). [lonynponunaemocts MemMOpanbl. PaboTa HaTpuii-KalueBOro Hacoca. DHIOLUTO3: MHUHOIUTO3,
daromuTos. Dx3o1uTo3. Kierounas crenka. CTpykTypa U QyHKIMH KJIETOYHOM CTEHKU pacTeHUi, rpruooB.

[Mutomnasma. [{uro3ons. [lurockener. J[pmwkenue nuromiazmel. Opranouasl kietku. O1HoOMeMOpaHHBIC
opraHoujibl KJeTku: sHaoruiazmatuyeckas cetb (OIIC), ammapat ['onbaku, JTHU30COMBI, UX CTPOCHHUE H
¢byukun. B3auMocBsa3b 0lHOMEMOpaHHBIX OPraHoua0B KiIeTKU. CTpoeHHe TpaHyJSIpHOTO PETHKYIyMa.
Mexanuzm nanpasnenus 6enxos 6 11C. CunTe3 pacTBOPUMBIX OesikoB. CHHTE3 KIETOYHbIX MeMOpaH. [ maakuit
(arpaHyssIpHBINA)  SHAOIUIA3MaTH4YecKuld  peTukynyMm. CekperopHas ¢yHKums anmapata [ onbmku.
Mooughukayua 6enxkos 6 annapame Ionvoocu. Copmuposka benxoe 6 annapame Ionvoxcu. TpaHcmopt
BEILECTB B KieTKe. Bakyomnu pacturenbHbix kietok. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOW[bI KIETKU: MUTOXOHAPUU, MIACTHABL. [IpoucxoscoeHue mMumoxonopuii u
nracmud. Cumobuoecenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u GyHKIIMA MUTOXOHIPUM U TIJIACTH.
[lepBuuHble, BTOpPUYHBIE W CIOXKHBIE IUIACTUABI (DOTOCHHTE3UPYIOMIMX JYKApHOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIEMKOIIACTHI BHICIINX PACTECHUH.

HememOpanusie opraHounsl kietku CTpoeHHMe W (QyHKIMM HEMEMOpPaHHBIX OPTaHOUIOB KIIETKH.
PuGocombl.  Ilpomescymounvie  unamenmsi. MUKpODUIAMEHTBL.  AKMuHOBble  MUKPODUIAMEHMDL.
Mpliie4yHble KIETKH. AKMuUHO8ble KOMNOHEeHmbl HembluleuHblx kiemox. MukporpyOouku. KineTounslit neHTp.
CrpoeHre M JABM)KEHHE JXTYTHKOB M pecHHYeK. MukpoTpyOouku nutoriasmel. LleHTtpuons. benxu,
accoyuupoBantvle ¢ MuKpoguiamenmamu u mukpompyoouxamu. Momopuoie benxu.

Anpo. OGonouka sapa, XpoMaTHH, KapuoIUla3Ma, SIPBIIKHA, WX CTpoeHHEe M (YyHKUUHU. SnepHbIi
OenkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacloNOXKEHHE XPOMOCOM B MHTEp(asHOM sijpe. Dyxpomamun u
eemepoxpomamun. benku XpomaTMHAa — THUCTOHBL. /JJuHamuka s0epHol 00010yku 6 mumo3se. floepHulil
Mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK 3yKapHOT (paCTUTEIbHON, )KUBOTHOM,
rpuOHON).

JleMoHCTpanun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprysuc.

Tabmuie! u cxembl: «CTpoeHHE S3yKapUOTHUECKOH KIETKI», « CTpOeHHE )KUBOTHOM KIIETKN», «CTpoeHue
pacTUTENBHOM KIETKN», « CTpOEHUE MUTOXOHIPUNY, «Sapo», «CTpoeHne NpOKapuOTHYECKOU KIETKH.

OO6opynoBaHHe: CBETOBOM MHKPOCKON, MHKPOIpPENapaTbl pPAaCTUTEIbHBIX, >KUBOTHBIX KJIETOK,
MHUKpOIpenapaTsl 6aKTepHaIbHBIX KIETOK.

JlaGoparopHas padora «/3yueHne cTpoeHHS KIETOK pa3InYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopnasi padora «lccnenoBanue niaazMoin3a U JemIa3MoiIn3a B PACTUTENBHBIX KIETKaX».

IIpakTnyeckas padora «/3ydyeHne ABMKEHNS LUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NpeBpalleHHe JHEPIUU B KJIEeTKe

AcCUMIIISIINS ¥ TUCCUMIUISIINS — JIB€ CTOPOHBI MeTabomm3Ma. Tuiibl oOMeHa BEIeCTB: aBTOTPOQPHBIN U
reTepoTpoHbI. YdacTHe KHUCIOpOoAa B OOMEHHBIX IpOLEccax. DHEPreTHYecKoe OO0ecreYeHHue KIIETKH:
npespatiearne AT® B 0OMeHHBIX nporeccax. @epMeHTaTUBHBIN XapaKTep peakifii KI€TOYHOT0 METaboIu3Ma.
®depMeHTBI, WX CTpOEHHEe, CBOHMCTBa W MexaHu3M aAeucTBusa. Kodepmentsl. OTnuuus ¢GepMeHTOB OT



HEOPraHMYECKUX KaTaJM3aToOpoB. benku-akTuBaTOpbl U OENKU-UHTUOUTOPHI. 3aBUCHMOCTH CKOPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OPraHMYECKUX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U OKCUCEHHbIU
Gdomocunmes y oaxmeputi. Ceemocobuparowue nueMeHmvl U HUSMEHmbl PeakyuoHHo2o yeHmpa. Ponb
XJIOPOIIACTOB B Tporiecce dhoTocuHTe3a. CreroBast u TeMHOBas (a3bl. omoovixarnue, Cs-, Cs- u CAM-munoi
@omocunmesa. IlpogykTuBHOCTh (hoTOCHHTE3a. BiusiHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh (POTOCHHTE3A.
3HavyeHue poToCuHTE3A.

Xemocunrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpUUIUpYIOLIME  OakTepuw,
xKene300aKkTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HaUeHNE XeMOCUHTE3a.

AmnaspoOubie opranu3mbl. Buasl Opoxenus. [IpogykTel OpOKEHHsSI U UX UCIOJIb30BAHUE YETIOBEKOM.
AHa3poOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOJIIOTUH U BO30YAUTENN OO0JIE3HEH.

AspoOHBIE OpraHu3Mbl. JTambl 3Heprerudyeckoro oOmena. [loaroroBurenbHbd STam. [nmukonus —
0OECKHUCIOPOAHOE paCUICTNIEHUE TTIOKO3bI.

buonoruueckoe okucieHHe, WIM KIETOYHOE JblxaHWe. Poilb MUTOXOHIpUM B mpoueccax
Oouonornyeckoro okucinenus. Llukamueckue peaknun. OkuciaurenbHoe ¢ochopunupoBanue. Hepeus
Membpannoco epaouenma npomonos. Cunmez AT®: paboma npomonnou ATD-cunmasel. IlpeumyiiectBa
a’poOHOro Myt oOMeHa BellecTB nepel aHa3poOHBIM. DPGEKTUBHOCTH SHEPTETUYECKOTO0 0OMEHA.

JleMoHCTpanun

[Toprpersr: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuen, I'.
A. 3aBap3uH.

Tabmuuel U cxembl: «DoTocuHTE3», «IHepreTuueckuid oOMen», «buocunres Oenka», «CTpoeHHe
depmeHTay», «XeMOCHUHTE3Y.

O6opyoBaHue: CBETOBOW MUKPOCKOII, 000pYI0BaHHE /JIsl IPUTOTOBJICHUS TIOCTOSIHHBIX U BPEMEHHBIX
MHUKPOIPENapaToB.

JlaGopatopHas padora «/I3yyeHHe KaTaIUTUYECKON aKTMBHOCTH (PEPMEHTOB (Ha MpHUMEpE aMuUIIa3bl
WJIU KaTajasbl)y.

JladopaTtopnasi paGora «l3ydenue (HepMEHTATUBHOTO pacCIICIUIEHUs TEPOKCHIa BOJOpOAa B
PACTUTETBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHnas padora «CpaBHeHUE Mpo1eccoB (OTOCUHTE3a U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEeHHE TTPOLIECCOB OPOKEHUS U JBIXaHUSD.

Tema 7. HacinencrBenHast uHpopMauus U peaju3anus eé B KJIeTKe

Peakiun matpuuHOro cuHTe3a. [IpMHIMI KOMIJIEMEHTAapHOCTH B pEaKIMsIX MaTPUYHOTO CHHTE3A.
Peanuzanus HacneacTBeHHON nHGopManuu. ['eHeTuyeckuii KoJ1, ero cBOMCTBa. TpaHCKPHUILIUSA — MATPUUHBIH
cunre3 PHK. [IpuHUMNBI TpaHCKPUIIMKM: KOMIUIEMEHTAPHOCTh, AHTHUNAPAJUICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sransl. Yyactue TpancnopTHeix PHK B OGuocunrese Oenka. YcnoBus OuocuHTes3a
6enka. Koguposanue amuuokucnot. Pois pudocom B GnocuHTe3e Oernka.

Coepemennvie npedcmaenenus o cmpoenuu 2enog. OpraHusaiys TeHOMa y MPOKApUOT U 3YyKapHOT.
Perymsiiiust aktuBHOCTH T€HOB y mpokapuoT. ['mmote3a omepona (P. XKako6, XK. Mano). Moxrexynsapuole
MexXaHusMbl dKCnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynsyuu pabomsi cenos. Perynauus
0OMEHHBIX IPOIIeccOB B KieTKe. KieTounslii romeocTas.

Bupycol — Heknerounble (GOpMbI )KM3HU U OOJMraTHele mapa3uThl. CTpOeHHE MPOCTHIX M CIIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiti yuxi J[HK-cooepacawux supycos, PHK-coodeparcaujux
supycog, bakmepuogacos. Obpamnas mpaHckpunyus, peeepmasa, UHmezpasa.

Bupychbie 3a0oneBaHusi uenoBeka, XHBOTHbIX, pactenuit. CIIMJ, COVID-19, comuaneHeie u
MEAUIMHCKHE MPOOIEMBI.



Buoungopmamura: unmezpayusi u awanuz 6oavwux maccusos («bigdatay) cmpyxkmyphoix
ouonocuueckux oamnvix. Hanomexunonocuu ¢ ouonocuu u meouyune. Ilpoepammupyemvie Qynkyuu Oenkos.
Cnocobvl docmasku 1ekapcms.

JdemMoHCcTpaunu

[Toptpetsi: H. K. Konbuos, /1. . IBaHOBCKUIA.

Tabmuubl u cxemsl: «buocunres 6enkay, «I'eHeTnueckuit Kony, «Bupyce», «bakrepuodarmy».

IIpakTnyeckas padora «Co3gaHue MOJEIN BUPyCay.

Tema 8. /Ku3HeHHBIH LUK KIETKH

Knerounslii nmki, ero mepuonasl u peryisinus. HMurtepdaza u muto3. OCOOEHHOCTH MPOIECCOB,
npoTrekamux B uHTepdasze. I[loaroroBka kiaeTku K neicHuro. [IpecHHTeTHYECKU (MOCTMUTOTHYCCKHIA),
CUHTETHYECKUN U TTOCTCUHTETHUECKUHN (TIPEMUTOTUYECKUH ) MTePUOIbI UHTEP(]A3BI.

Marpuunbiii cunte3 JJHK — permkamus. I[lpunnuner perumkanuu JIHK: xoMriieMeHTapHOCTB,
MOJIyKOHCEPBATUBHBIM CUHTE3, aHTUNapayienbHocTh. Mexanu3m pemukanuu JJHK. Xpomocomsl. Ctpoenue
xpomocoM. TeromMepsl u TeoMepasza. XpOMOCOMHBIN Ha0Op KIIETKH — KAPUOTHIIL. JIUTIIIONIHBIN U TarIOH THBIH
Habopbl XxpoMocoM. ['oMosiornunbie XxpoMocombl. [10510BbIE XPOMOCOMBL.

Henenne knetkn — Muto3. Craauu MHTO3a M TNPOUCXOJALIME B HUX Hpouecchl. Tumbsl MHUTO3A.
Kapuokunes u nutokunes. buonornueckoe 3HaueHrEe MUTO3A.

Perynsuus mutotnyeckoro nukiia kiaetku. [Iporpammupyemast KiierouHas ruoesb — anornTos.

Knerounoe siiapo, XpoMocoMmbl, (yHKIMOHANbHAs TeHOMHKA. Mexanuzmvl — npoaugepayuu,
oughghepenyuposku, cmapenus u cubenru kiemox. «Llugposas xknemxa» — o6uoungopmamuueckue mooenu
@DYHKYUOHUPOBAHUSA KIIeMKU.

JleMoHCTpanuu

Tabmuupl u cxembl: «KU3HEHHBIN UK KIETKW», «Mutosy, «CtpoeHue xpoMmocom», «Permukarus
JIHK».

OO6opynoBaHKe: CBETOBOI MUKPOCKOII, MUKPOIIpenapaThl: «MHUTO3 B KJIETKaX KOpEIIKa JTyKay.

JlabopaTopnasi pabora «/3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnass padora «HaOmoneHne MHTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MHUKpOIIpEnapaTax)».

Tema 9. Ctpoenune u pyHKIIMH OPraHU3MOB

buonoruueckoe pasHooOpaszue opraHu3MoB. OIHOKJIETOYHBIE, KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE
OpraHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEAEATENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu,
OJTHOKJIETOYHbIE IPUOBI, OTHOKJIETOUHBIE BOJOPOCIIH, APYTHe NPOTHCTHL. KoloHMa bHbIE OpraHU3MBI.

B3anMocBs3b 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl M CHCTEMBI OPraHoB. OpraHu3M Kak
enuHOe 1eiroe. I'omeocTas.

Txanu pactenuil. Tunsl pacTUTEIBHBIX TKaHEH: oOpa3oBareabHass, OKPOBHAS, IPOBOSINAs, OCHOBHAS,
MexaHnueckas. OcoOeHHOCTH CTpoeHMs, (YHKIMI 1 PacloIOKEHUs TKaHel B opraHax pacTeHUil.

TKaHM )KMBOTHBIX U YeJIOBEKA. THIIBI >)KUBOTHBIX TKAHEW: SIIUTEINAIbHAS, COEUHUTEIbHAS, MBIILICYHAs,
HepBHast. OCOOEHHOCTH CTpOeHUs, GYHKIMI U paclonoKeHHUs TKaHel B opraHax »KHBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble 1 T€HEpAaTUBHBIE OpraHbl pacTeHUH. Opranbl U CUCTEMbl OPTaHOB KUBOTHBIX U
yesioBeKka. DyHKIIMU OPraHoB U CUCTEM OPIaHOB.

Ornopa tena oprann3mMoB. Kapkac pacrennii. CkeneTsl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX.
Hapy>x#uslii 1 BHyTpeHHUH ckeneT. CTpOCHHE U THIIBI COETMHEHMS KOCTEM.

JIBm>keHue OpraHu3mMoB. JIBI)KEHHE OJHOKJIETOYHBIX OpPraHHM3MOB: aMEOOHMIIHOE, KIYTUKOBOE,
pecHru4HOE. JIBMKEHHME MHOTOKJIETOUYHBIX PACTEHUM: TPONM3MBI M HACTUU. J[BM)KEHHE MHOIOKJIETOYHBIX
JKUBOTHBIX U YeJIOBeKa: MblllieuyHas cuctema. Peduiekc. CkeneTHble MBIl U UX paboTa.



ITntanue oprann3mos. Ilornomenue BOAbI, YIVIEKHCIOrO T'a3a U MUHEPAIBbHBIX BEILECTB PACTCHUSMM.
[Iuranue >KUBOTHBIX. BHYTpPUIIOJIOCTHOE M BHYTPHUKIETOYHOE muuieBapeHue. [IuTaHue NO3BOHOYHBIX
XKUBOTHBIX. OTAENbl NuIieBapUTeIbHOro TpakTa. [lumeBapurensHbie xenesbl. [IumeBapurenpHas cucreMa
YEJIOBEKA.

JbixaHue opranu3MoB. Jlpixanue pacteHui. J{pixanue ;xuBOTHbIX. ¢ dy3us razoB yepe3 NOBEPXHOCTh
kiaetku. Koxknoe npixanue. J[lpixarenpHas mnoBepxHocTh. JKabGepHoe u n€royHoe napixaHue. JlpixaHue
NIO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIOXKHEHHE CTPOEHHUs JETKUX ITO3BOHOYHBIX
JKUBOTHBIX. J[pIXaTenapHas cuCTEMa 4elloBeKa. MeXaHu3M BEHTWIALMU JIETKUX y NTUL U MIJIEKOIHTAOIIUX.
Perynsauus npixanus. JlprxatesbHble 00bEMBI.

TpaHcnopT BelleCTB y OpraHu3MOB. TpaHCHIOPTHBIE CHCTEMBI pacTeHUW. TpaHCHIOPT BELIECTB Yy
’KUBOTHBIX. KpoBeHOCHAs cuctema u €€ opranbl. KpoBeHOCHas cucTeMa O3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
Cepaue, KpOBEHOCHBIE cOCy/bl U KpoBb. Kpyru kpoBooOpalieHus. DBOIIOLUOHHbIE YCI0KHEHUS CTPOCHMS
KPOBEHOCHOM CHUCTEMBbI IT03BOHOYHBIX )KUBOTHBIX. PaboTa cepala u e€ perysiuus.

Boinenenue y opranusmoB. Beinenenue y pacreHuil. Boiienenue y kuBOTHBIX. COKpaTHTENbHBIE
Bakyosin. Opranbl BblaeneHus. OuiabTpanus, ceKpelus U oOpaTHOE BCAaChIBAHME KAaK MEXaHU3MbI pPabOThI
OpraHoB BblleneHHs. CBsA3b IOJIOCTH Te€lNa C KPOBEHOCHOM M BBIACIUTENBHOM cHcTeMaMmu. Boiaenenue y
IIO3BOHOYHBIX KHUBOTHBIX U uesoBeka. [Touku. Ctpoenue u pyHkunonupoBanue Heppona. OOpa3oBaHUuE MOUU
y 4EJIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OHOKIETOYHBIX Opranu3MoB. Criopbl OakTepuil U IUCTHI IPOCTENIINX.
3amuTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyina. CpeacTsa nacCMBHOM M XUMUYECKOU 3a1UThl. DUTOHIIMIBI.

3amyra y MHOTOKJIETOUHBIX XKHUBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3alIUTa OpraHu3Ma OT OOJIe3HEH.
NmmynHas cuctema yenoBeka. KIeTouHbIM UM TyMOpanbHBIH MMMYHHUTET. BpOokIEHHBIN W MPHOOPETEHHBIN
cnenuduueckuit UMMyHUTET. Teopus KiIoHaIbHO-cenekTuBHOTO nMMyHuTteTa (I1. Dpnux, @. M. bepuer, C.
Toneraa). BocnanurenbHble 0OTBETHl OPraHU3MOB. Pojib BpOXKIEHHOIO MMMYHHUTETa B Pa3BUTUU CUCTEMHBIX
3a00J1eBaHUH.

Pa3npaxxuMocTh M peryisinus y Opranu3mMoB. Pa3pakuMoCTh y OTHOKJIETOYHBIX OPTaHU3MOB. TaKCHUCHI.
PazgpaxxumocTs 1 peryssinus y pacteHuid. POCTOBBIE BellecTBa U UX 3HAYEHUE.

HepBHas cucrema u peduiekTopHas peryisiuus y >KHUBOTHBIX. HepBHasg cucrtema u e€ OTAENbI.
OBOJIOIMOHHOE YCJIO)KHEHUE CTPOEHUS HEPBHOW CHUCTEMBl Yy JKHMBOTHBIX. OTHensl TOJOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Pediiekc u peduexropras ayra. besycinoBHble U yCIOBHbIE peIEKCHI.

I'ymopasibHast peryysanus M SHIOKPUHHAs CHCTEMa XMBOTHBIX M 4enoBeka. JKenesbl dHIOKpUHHON
CUCTEMBI U UX T'OPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBA3b HEPBHOU U YHAOKPUHHOU CHCTEM. | Hmoranamo-
runogu3apHas cucrema.

JleMoOHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOAOpociny, «bakrepum»,
«IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHui», «CHCTEMBI OpraHOB IO3BOHOYHBIX JKUBOTHBIX),
«BHyTpenHee cTpoeHune HacekoMbix», «TkanHu pactenuit», «KopHeBble cucteMbl», «CTpoeHue crediisy,
«CTtpoeHue JINCTOBOM IUTACTUHKNY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «[IumeBapurensHas cucreMay,
«KpoBeHocHas cucreMar, «JlpixarenpHas cuctema», «HepBHas cucrema», «Koxkay», «Mbleunas cucremay,
«BplienurenpHas  cucreMa», «OHIOOKpPMHHas  cuctema», «CTpoeHue  Mbiuub», «MMMmyHUTET,
«KunmeynononoctHele», «Cxema MATaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KMBOTHBIX),
«Crpoenue runpei», «CtpoeHue miaHapun», «BHyTpeHHee cTpoeHne 10k AeBoro yepss», « HepBHas cucrema
pbi06», «HepBHas cucrema nsarymkmn», «HepBHas cuctema mpecMmbikaomuxcs», «HepBHas cuctema nTHID,
«HepsHas cucrema mnekonurtaroumx», «HepBHas cucrema yenoBekay, «Pediexcy.



OO0opynoBaHMe:  CBETOBOM ~ MHKpPOCKOI,  MHUKPOIIpENapaTbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MUKpOIIpenaparbl TKaHEH, paKOBUHbBI MOJUTIOCKOB, KOJIJIEKIIUM HACEKOMBIX, UTJIOKOXKUX, )KUBBIEC SK3EMILISPbI
KOMHAaTHBIX PAacTEHHM, repdapuu pacTeHUN pPa3HBIX OTAENIOB, BJIAXKHBIE IpPENapaTbl XUBOTHBIX, CKEJIETHI
IIO3BOHOYHBIX, KOJIJIEKIIMHM OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKA, 000PYOBaHUE [l JEMOHCTpALUU
IOYBEHHOT'O U BO3/YLIIHOIO IIMTaHUS PACTCHUM, pacleIJICHHUs] Kpaxmaiia U OeJIKOB 0] ielicTBUEM (DepMEHTOB,
o0opyloBaHUE I JEMOHCTPALIMM OMNBITOB MO H3MEPEHUIO >KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX ABMKEHUH, MOJIEIM FOJIOBHOI'O MO3Ia Pa3IMYHbIX KUBOTHBIX.

JlaGopaTtopHas padora «/3yueHue TkaHeil pacTeHUI.

JlaGoparopHas padora «/3yueHue TkaHei )KUBOTHBIX».

JlabopaTopnasi paGora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. Pa3MmHoOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbl pa3MHOKEHHsI OPraHU3MOB: Oecrofioe (BK/IIOUYasi BEreTaTHBHOE) U Mos1oBoe. Buapl Oecronoro
Pa3sMHOXKEHUs: IOYKOBAHUE, CIIOPYJIALMS, (hparMeHTalus, KIOHUPOBAaHUE.

[TonoBoe pasmHoxkenue. [lonoBeie kneTku, uiau ramersl. Meio3. Ctanuu meiiosa. IloBenenne xpomocom
B Mmenose. KpoccuHrosep. buonormdecknii CMbICI Mei03a M MOJOBOrO Iponecca. Meno3 u ero Mecro B
YKU3HEHHOM LIUKJIE OPIaHU3MOB.

[TpenzaponpiieBoe pazButue. ['amerorenes y xuBoTHbIX. [1o0BbIe Kene3bl. OOpa3oBaHUE U pa3BUTHE
NO0JIOBBIX KJIeTOK. Criepmarorenes u ooreHes. CTpoeHue NOJ0BBIX KIETOK.

Omo1oTBOpEHNE M SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OIIIONOTBOPEHUS: HAapy»KHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuyanbHOe pa3BUTHE OPraHU3MOB (OHTOT€He3). DMOPHOIIOTHs — HayKa O Pa3BUTHU OPraHU3MOB.
Mopgozcenez — oona usz enaenvix npobaem ambpuonocuu. Konyenyua mopghocenos u mooenu mopgoeenesa.
Craguum sMOpuoreHesa JKMBOTHBIX (Ha mnpuMmepe Jsarymku). Jpo6imenue. Tumbl  apoOiieHus.
Hemepmunuposannoe u nedepmunupogarnnoe opooaenue. bracmyna, munsi 6aacmyn. OcoOeHHOCTH ApOOJIeHUS
MJIEKOIIMTAIONIMX. 3apOoJIbIIIeBble JTUCTKHU (TacTpyJsus). 3akjiajJka OpraHoB M TKaHEH W3 3apobIILIEBBIX
JTUCTKOB. B3anmHOe BiMsSHME YacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpUOHATbHAS MHAYKIMS). 3aKiaaka
IUIaHa CTPOEHHUS JKUBOTHOTO KaK pe3yJbTaT HMEepapXWUYECKUX B3aUMOJICHCTBUN TeHOB. BnusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3THMUHBIX (PAKTOPOB OKPYIKArOIIEH Cpe/ibl.

Poct u pa3ButHe kuBOTHBIX. [locTaMOpuoHanbHbIi nepuoa. Ipsmoe u Henpsimoe pa3ButHe. PazButhe ¢
MeTamopdo30M y OeCrno3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. buonoruueckoe 3Haue€HHE NPSIMOrO M
HENpPsSIMOTO Pa3BUTHSL, UX PACIPOCTpPAaHEHUE B MpUpoAe. TUIbI pocTa )KUBOTHBIX. DaKTOPBI PETYISALUU pOCcTa
KHUBOTHBIX M dYenoBeka. CTaauum NOCTAIMOPHUOHAJIBHOIO Pa3BUTUS Yy KMBOTHBIX W 4enoBeka. llepmojsl
OHTOreHe3a yenoBeka. CTapeHue U CMepPTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u pazputue pacteHuil. ['ameroput u cnopodur. Meiio3 B )KU3HEHHOM LIUKJIE pACTEHUII.
O6pa3zoBanue crop B nmporiecce meio3a. ['lamerorenes y pacrenuii. OmioJoOTBOPEHNE U Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. JIBoiiHO€ OIJIOZ0TBOPEHHE Y IBETKOBBIX pacTeHnid. OOpa3oBaHue U pa3BUTHE CEMEHU.

MexaHu3MBbI PETyJILIYA OHTOT€HE3a Y PAaCTEHUI U KUBOTHBIX.

JleMoOHCTpanun

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

TaGnuubl 1 cxembl: «BereratuBHOE pa3MHOXKeHUE», « TUITBI OecTIonoro pasMHOKeHUsD», «Pa3MHOKeHnE
XJIaMUJOMOHabl», «Pa3MHOXeHue »3BrieHb», «PasmMHOXeHue ruape», «Meio3», «XpoMocoMbl»,
«I"amerorenes3», «CTpoeHHE SHUIEKIETKH U criepMaTo3onaa», «OCHOBHBIE CTaauu OHTOreHesa», «IIpsmoe u
HEIpsIMOe pa3BUTHE», «Pa3BuTHE MalcKoro xyka», «Pa3Butue capanum», «Pa3Butue nsarymkw», «JBoiHOe
OIUIOIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «CTpOEHHE CEMSH OJHOAOJIBHBIX U ABYJOJBHBIX pPacTEHUII»,
«Ku3HEHHBIH LMK MOPCKOM KamycTbl», «KU3HEHHBIN LUK MXa», «OKU3HEHHBIH LMK ManoOpOTHUKAY,
«KU3HEHHEBIN UK COCHED).



O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKpOIpenaparhl SHIEKICTOK M CHEPMaTO30MA0B, MOEIb
«LlukJ pa3BUTHS JIATYIIKI.

JladopaTopHasi padora «/3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTax.

IIpakTHyeckas padora «BblsiBlIeHHE IPU3HAKOB CXOJCTBA 3apOABIIIEH TO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopHas padora «CTpoeHHUE OPraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHN3MOB

HcTropust cTaHOBIEHHS ¥ Pa3BUTHS TeHETUKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa, T. Moprana.
Ponp oredyecTBeHHBIX yu€HBIX B pa3Butuu reHetuku. Pabdorsl H. K. Komwrosa, H. M. BaBumosa, A. H.
benozepckoro, I'. /. Kapnieuenko, 0. A. ®dunmunuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETHMYECKUE IOHSATHUS U CHUMBOJBL. [ OMOJOTMYHBIE XPOMOCOMBI, aJUIENbHBIE TEHBI,
aJlbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIM IMPU3HAK, TOMO3UIOTa, TE€TEPO3UTr0Ta, YUCTAs
JUHUS, THOPUABI, TeHOTHUIl, peHOTU. OCHOBHBIE METO/Ibl T€HETUKH: THOPUA0IOTHUECKUM, IIUTOIOTHUECKUH,
MOJIEKYJIIPHO-TE€HETUUECKU.

JleMoOHCTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pu3s, T. Mopran, H. K. Konsuos, H. M. BaBunos, A. H. benosepckui, I'.
. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! U cxeMbl: « MeTO bl TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlaGopaTopHnasi pa6oTa «/lpo3oduia kak 00bEKT FTeHETHICCKUX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBoiif 3akoH MeHzens — 3akoH equHO00pasusi THOPHUIOB MEPBOTO
nokosneHus. IlpaBuno noMuHuMpoBaHus. Bropoil 3akoH MeHaenss — 3aKOH pacuUICIUIEHHs IPU3HAKOB.
[uTomornyeckrue OCHOBBI MOHOTHOPUIHOTO CKpPEIUBaHUs. [ MITOTE3a YMCTOTHI TaMeT.

AHanuzupytolee ckpemubanue. [[poMexxyTouHbll XapakTep HaciaenoBaHus. Paciienienne nprus3HaKkoB
MIpU HEMOJIHOM JTOMUHHUPOBAHUMU.

JurubpunHoe ckpemurBanue. Tpetuii 3akoH MeHiemns — 3aK0H He3aBUCHMOTO HACJIEIOBAHUSI TPU3HAKOB.
[{utonornyeckne OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.

CueruieHHoe HacienoBanue mpuzHakoB. Paborer T. Moprana. CrernjieHHOe HaciaeAOBaHHE TEHOB,
HapyILIEHUE CLUEIIJICHUS MEXIy FreHaMU. XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHM3M ONpENeNeHUs Moja. AyTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omorameTHbIi W reTeporaMeTHbIl MoJi. ['eHeTMyeckass CTPyKTypa NOJIOBBIX XpomocoM. HacienoBanue
IPU3HAKOB, CLIETIJICHHBIX C TTOJIOM.

I'enoTun kak nenoctHas cucrema. [lnenorponus — MHOKECTBEHHOE AEHUCTBUE TeHAa. MHOXECTBEHHbBIN
amenusM. BzanmoselictBue HeamienbHbIX TeHOB. KommiiemenTapHocTs. Onucras. [lonmumepust.

['eHeTH4ecKuit KOHTPOJIb Pa3BUTHS PACTCHHM, JKUBOTHBIX M YEJOBEKa, a TaKke (U3HOJOTHUYECKHUX
MPOIIECCOB, MOBEICHUSI M KOTHUTHBHBIX (PyHKIuH. ['eHeTHUeckne MexaHu3Mbl CUMOMOTEHE3a, MEXaHU3MBbI
B3aMMOJICHCTBHS «XO3SMH — MMapa3uT» M «XO35IMH — MHUKpOOMOM». ['eHeTuuecKkue acmeKThl KOHTPOIsS U
W3MEHEHUs HACIIeJICTBEHHON HH(POPMAIIUU B TIOKOJICHUSIX KJIETOK M OPTaHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubt u cxembl: «IlepBbiif u BTOopoil 3akoHbl Menaens», «Tperuit 3akoH Menzaens,
«Ananuzupymoniee ckpenmBanuey, «Henonnoe noMmuarpoBanuey, «CLeNIeHHOE HACIEI0BaHUE MPU3HAKOB Y
npozoduibl», «['eHetnka momay, «Kapuotun denmoBeka», «Kapuotun npo3odumnsny, «KapuoTum mTuis,
«MHOXECTBEHHBIN ajIelIn3mMy, « B3anmMoieiicTBre TEHOBY.

Ob6opynoBaHue: MOJENb I JEMOHCTPAIMK 3aKOHOB €JMHO00pa3us THOPHIOB IEPBOrO MOKOJICHUS U
pacuieruieHus] MPU3HAKOB, MOJENb ISl JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO HACIEIOBaHUSl IMPU3HAKOB,



MOJIEJIb JJI AEMOHCTPALUH CUEIUIEHHOrO HACAEA0BaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKPOINPENapar:
«JIpozoduiay.

IIpakTuyeckas padora «/3ydeHnue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI».

IIpakTuyeckas padora «/3ydenue pe3yabTaToOB AUTUOPUTHOTO CKPEIIUBAHUS Y APO3OPHIIBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue TeHOTHIA W Cpelasl Mpu (GopMupoBaHUU (GeHoTurna. V3MEHYMBOCTh MPU3HAKOB.
KauecTBeHHBIC U KOJMYECTBEHHBIE MPU3HAKKU. BUbI N3MEHUMBOCTH: HEHACIIEICTBEHHAS] M HACJIEICTBCHHASI.

MonudukanronHas n3MeH4YuBOCTb. Posb cpenpl B GopMUPOBAHUN MOAU(PUKATMOHHON U3MEHYUBOCTH.
Hopma peaknuu mnpusHaka. Bapuanuonublii psng u BapuanvoHHas kpuBas (B. HMoranncen). CoiicTBa
MOIU(DUKATTIOHHON U3MEHUHUBOCTH.

['enotunuueckass n3MeHUYUBOCTh. CBOMCTBA T'€HOTUIIMYECKON W3MEHUMBOCTU. BHUIBI T€HOTUIIMYECKOMN
M3MEHYUBOCTU: KOMOMHATUBHAS, MyTallHOHHASI.

KomOunatuBHast ©”3MEHUYMBOCTH. Meii03 U MOJIOBOM Mpoliecc — 0CHOBa KOMOMHATUBHOW M3MEHUUBOCTH.
Pons koOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHMH IT'€HETUYECKOT0 PA3HOOOpa3usl B Mpejienax 0JHOr0 BUA.

MyTanmonHasi ©I3MEHYMBOCTh. BUIbI MyTaluii: reHHblE, XPOMOCOMHBIC, TeHOMHbIC. CIIOHTaHHBIE U
WHIYLIMPOBAHHbIE MyTalMU. SIAepHbIe U IUTOIIa3MaThYecKre MyTauud. CoMaTUYECKUE U NTOJIOBBIE MYyTallUH.
[IpyuriHbl BO3HMKHOBEHHsS MyTauud. MyTareHbl M HMX BIUSHHE Ha OpPTaHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOIO Mpoliecca. 3aKOH FOMOJIOTMUECKUX PsIIOB B HacieAcTBeHHOU u3meHunBocTH (H.M. BaBuos).
BuesinepHas ”3MEHUHMBOCTD U HACJIEACTBEHHOCTb.

Onucenemuxa u dMUSEHOMUKA, POb NULEHEMUYEeCKUX (akmopos8 6 HACIe008aHUU U USMEHUUBOCU
GeHomunuyecKux npusHAaKos y Op2aHu3Mos.

JleMoHCTpanuu

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

Tabmunel U cxembl: «Buabl n3MeHYnBOCTHY, «MoaupukanoHHas U3MEHYHBOCThY», «KoMOMHaTHBHAS
U3MEHYUBOCTHY, «Meio3y», «OmnonorBopeHue», «I eHeTnueckue 3a00aeBaHus YeaoBeka», « BUabl MmyTaruiiy.

OO6opyoBaHue: XKHUBbIE M repOapHble IK3EMIUISIpbl KOMHATHBIX pacTeHHUil, pUCYHKH (doTorpadun)
JKUBOTHBIX C Pa3TUYHBIMUA BHUIaMH U3MEHYHNBOCTH.

JlabopaTopnasi padora «VccnemoBaHue 3aKOHOMEpPHOCTEH MOAMGPUKAMOHHON HM3MEHUHUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI.

IIpakTnyeckas padora «MyTtanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENaparax)y.

Tema 14. I'eneTnka yeji0BeKka

Kapuortun uenoseka. MexayHapoaHas mporpaMMa UCCIe0BaHUs TeHOMA YesioBeKka. MeToabl n3y4eHus
TeHETUKH YeOBeKa: TeHealloTUYeCKUi, OJIM3HEIOBBIN, [IUTOT€HETUYECKUH, MTOMYSIIUOHHO-CTATUCTUYECKUH,
MoJIeKyJIsIpHO-TeHeTHYecKnii. COBpeMEHHOE ONpe/esieHne TeHOTUIA: IOJHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTHITUPOBaHKE, B TOM 4ymcie ¢ momortisio [11[P-ananuza. HacneacTBennbie 3a0oneBanus yenoBeka. [ eHHbie
U XPOMOCOMHBIE OOJE€3HU 4YelOBeKa. bONe3HM C HaCIeNCTBEHHOW MPeapacloioKeHHOCThIO. 3HAueHUe
MEJMIIMHCKOW TE€HETHKW B TNPEJOTBPAIICHHH W JICUEHWU TeHEeTHUYECKHUX 3a00lieBaHUN uenoBeka. Meauko-
T€HETUYECKOE KOHCYIbTUPOBaHHE. CTBOJOBBIC KIETKH. [IOHATHE «T€HETHUECKOTO TPy3a». DTHUYECKUE aCTICKThI
MCCJIEIOBaHMM B 00JIACTH PEeIaKTUPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (aKTOPHI MOBBIICHHONW YYBCTBHTEIBHOCTU YENOBEKA K (YU3MYECKOMY M XUMHUYECKOMY
3arps3HEHUIO OKpY Karollei cpeasl. ['eHeTnueckas npeapacnoaoKeHHOCTh YeJIOBEeKa K MaTOJIOTHSIM.

JleMoOHCTpanun

Tabmump! u cxembl: «Kapuotun denoBekay, «MeTobl H3yUeHUs TEHETUKHU YeIoBeKay, «I eHeTuuecKue
3200JIeBaHUS YEIIOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POIAOCIOBHON.

Tema 15. Cesiekniusi OpraHu3MoB



JloMecTukanusi U cenekius. 3apoKICHHE CeJIeKUMM W aoMectukanuu. Ydyenue H. WM. BaBuiioBa o
LenTpax NpOMCXOXKAECHUS M MHOT000pasusi KyJlIbTypHBIX pacTeHuil. Poib cenexknuu B CO3IaHHHM COPTOB
pacteHuid u mopox KUBOTHbIX. CopT, MOpoJa, MTaMM. 3aKOH TOMOJIOTHYECKUX DPsOB B HACJIEACTBEHHOM
u3menunBoctu H. . BaBuiioBa, ero 3HaueHue Ajsi CeNEKIIMOHHOM paboThI.

MeTonapl CeleKIMOHHOM paboThl. MCKYyCCTBEHHBIM OTOOp: MAcCOBBIM M WHIWBUIYAIbHBIA. DTaIlbl
KOMOWHAIIMOHHOW celieKuH. VcnbpiTaHue MPOU3BOAUTENCH MO MOTOMCTBY. OTOOp MO TEHOTHITY C MOMOIIBIO
OIICHKHU ()eHOTHUIIA TOTOMCTBA U OTOOP IO TEHOTHUITY ¢ TToMoIIbio ananu3a JJHK.

HcKkyccTBeHHBIM MyTareHe3 KakK METOJ[ CEJICKIIMOHHOW paloThl. PamuanuoHHBIA W XWMHYECKHI
MyTareHe3 Kak HWCTOYHUK MYyTallMid y KyJIbTYpPHBIX (opM opraHu3MoB. lcmonb30BaHHE T€HOMHOIO
pEeAaKTUPOBAHUS U METO0B pekoMOnHaHTHBIX JIHK mist momydenust ncXoqHOro MaTepuana sl CeJISKIIHH.

[TomydeHnue mOMUIUIONI0B. BHYTpUBHIOBas ruOpuau3ais. BIu3KopoICTBEHHOE CKpEUIUBaHUE, WIN
uHOpuauHr. HeponcTBeHHoe ckpemuBanue, Wiu ayTopuauHr. ['etreposuc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas rubpunuzanus. IIpeomonenue Oecryionus MeXBUIOBBIX THOPHUIOB.
JloCTH>KEeHHS CENIEKIIUU PACTEHHM U )KUBOTHBIX. «3eEHAas pesontoyusiy.

CoxpaHeHHe M M3yYEeHHE TCHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHH M UX JUKHX POJIUYEH s
CO3/IaHUS HOBBIX COPTOB M TMOPHUIOB CENbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yueHue, coxpaneHue u ynpagienue
2EeHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U HNPOMBICIOBLIX JICUBOMHBIX 6 UYENsAX YIYUUuleHUs
Cywecmsyowux U co30anusi HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM HUCLe C NPUMEHEHUEeM CO8DEMEHHbIX
Memo008 HAYUHbIX UCCIeO08AHULL, NEePeO08blX UOeU U NEPCNEKMUBHBIX MEXHOI02ULL.

JdeMoHCcTpannmn

[Toprpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenxo, II. I1. Jlykpauenxo, b. JI. Actaypos, H.
bopnoyr, /1. K. benses.

Tabmuupl U cxeMbl: «lleHTpBI MPOUCXOXKIACHUS W MHOr0o00pa3vs KyJIbTYPHBIX pacTeHUI», «3aKoH
TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHOW H3MEHYMBOCTH», «MeToabl cenekuun», «OTaanéHHas
rubpuan3anusy, «MyrtareHesy.

JladopaTopnasi padora «/3yueHne copToB KyJbTYPHBIX PACTEHUI U MOPO]] JOMAIITHUX YKUBOTHBIX).

JlabopaTopnas padora «/3ydueHrne METOZIOB CEJIEKIIUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHun».

Ikekypeusi «OCHOBHBIE METO/BI U JOCTH)KEHUS CENIEKIIMHU PACTEHUH U KUBOTHBIX (Ha CENEKI[MOHHYIO
CTaHIIMIO, TIEMEHHYIO (epMy, COPTOUCHBITATENIbHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, B J1aOOpaTOpHIO
arpOyHUBEPCUTETA WIIM HAYIHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOTHA U CHHTeTHYECKasi OHOJIOTHs

OOBEeKTHI, UCTIONIb3yeMble B OMOTEXHOJIOTUH, — KIIETOUYHBIE U TKAaHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI, UX
XapakTepUCTUKA. TpamauiimoHHass OMOTEXHOJOTHS: XJIEOOMEeUeHHE, MOTyUYeHNe KHCIOMOJIOYHBIX TPOIYKTOB,
BUHOJIeHEe. MukpoOuonorudeckuii cuate3. OOBEKThI MUKPOOMOJOTHYECKUX TexHoJorui. [Ipom3BoacTBO
Oenka, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3anue TEXHOJIOTUN U HHCTPYMEHTOB 1IEEHANPABICHHOTO U3MEHEHHSI 1 KOHCTPYUPOBAHUS T€HOMOB
C TIENbI0 TOJYyYEeHHUs] OPTraHW3MOB M WX KOMIIOHEHTOB, COJEpKAIlMX HE BCTPEUAIOIUECS B TPHUPOJIE
OMOCHHTETHYECKHE MY TH.

Knerounas umxeHepusi. MeTtoapl KyJIbTYphl KJIETOK U TKaHEW pPACTeHHH M >KMBOTHBIX. KpmoOaHKH.
ComaTnueckass TuOpuau3alds W COMATUYECKUW sMOpuoreHe3. Vcmonb30BaHWE TalIONIOB B CEIEKIIUU
pacrenuid. [lonyuenue MoHOKNOHANbHLIX aHmumen. Hcnonv3osanue MOHOKIOHANbHLIX U NOJUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHUE. PEKOHCTPYKIHS SHUIICKIETOK W KJIOHUPOBAHUE
JKUBOTHBIX. METONl TpaHCIUIAHTAIMH SIIEP KIETOK. TexHonocuu 0300poGieHus, KyIbMUSUpPOSanus u
MUKPOKTOHATLHO20 PA3ZMHONCEHUS CETbCKOXO3AUCMBEHHBIX KYIbMYP.



XpoMOocOMHasi W TeHHass WHXeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha W KOHCTPYUPOBAHUE
pexombunanTHbIX JIHK. Coz0anue mpanceennuvix opeanuzmos. JJocTKeHNUs U IEPCIEKTHBBI XPOMOCOMHOM U
TeHHOW WH)KCHEPUH. DKOJIOTUISCKUE U STUICCKHE MTPOOIEMBbI TeHHOW HHKEHEPHUH.

Menununckue  OmorexHosorud.  Iloctrenomuas 1mudpoBas  meaunuHa.  [IIP-amarHocTuka.
MeTta0o0s10MHBIN aHATIN3, TeHOLEHTPUYECKUI aHAIIN3 IPOTEOMa YEJIOBEKa JIJIsl OLIEHKH COCTOSIHUS €0 3/I0POBBSI.
Hcnonb3oBaHue CTBOJIOBBIX KIETOK. TaprerHass Ttepamus paka. 3D-OumowmmkeHepuss I pa3pabOTKu
(GyHIaMEHTAIBHBIX OCHOB MEIHMIIMHCKUX TEXHOJOTUH, CO3MaHHMS KOMIUIGKCHBIX TKaHEH COYeTaHUEM
TEXHOJOTHIl TpEXMEPHOro OHONPUHTHHra W ckapdoiauHra [Uisi peleHus 3anad NepCOHATU3UPOBAHHON
MEIULMHBI.

Coznanue BEKTOPHBIX BaKIMH C IIE€TbI0 00eCreYeHnss KOMOMHUPOBAHHOW 3alllUTHI OT BO30yIUTENei
OPBMU, ycraHoBieHHEe MOJEKYJISPHbIX MexaHu3MoB ¢yHkunonuposanusi PHK-comepkamux Bupycos,
BBI3BIBAIOIIMX 0CO00 OIMacHble 3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpannmn

Tabmunel ©w  cxembl: «lcroyib30BaHWE MUKPOOPTaHU3MOB B IPOMBIIIJICHHOM ITPOU3BOJICTBEY,
«Knerounas nHxxeHepus», «['eHHass HHKEHEPU».

JlabopaTopnasi pa6ora «/3ydyeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «[lomyyeHrne MOJIOUHOKHUCIBIX MPOLYKTOBY.

IKekypeusi  «bUOTEXHONOTHUS — BaKHEHIash TMPOWM3BOAMTENIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIrMYECKOE POU3BOICTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJTIOIUOHHBIX MPeCTABIEHHH B 0H0JIOTHHI

OpomtonmonHas teopust Y. JlapsuHa. [Ipennocsiiky BO3HUKHOBEHMs AapBUHU3MA. JKHU3Hb M HayuyHas
nesarenbHoCcTh Y. JlapBHHA.

JBwxymue cuisl 3BomonMd BuIoB mo Y. JlapBuHy (BBICOKAas HMHTEHCHUBHOCTb DPa3MHOXKEHUS
OpraHU3MOB, Hacll€JCTBEHHAs] U3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBAaHUE, ECTECTBEHHBIN U HMCKYCCTBEHHBIN
oT0op).

Odopmiienne cuntetTnyeckoit Teopuu 3osonuu (CTD). HelitpansHas Teopus sBostor. CoBpeMeHHast
9BOJIIOIMOHHAs OHOJOrusa. 3HaueHHe OHBOJIOLHMOHHONW Teopud B (HOPMHUPOBAHMU €CTECTBEHHO-HAYUYHOM
KapTHUHBI MUDA.

JleMoOHCTpaLuu

[Toprpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosse, Y. Jlapsun, C. C.
UYersepukos, . W. Hlmanwraysen, . Xonneiin, /. K. benses.

Tabmunel u cxembl: «Cucrema xuBoil npupoas! (o K. Jlunuero)», «JlecTHuna *uBbIX CymiecTB (10
Jlamapky)», «Mexanusm GopMHpoBaHUS MPUCIIOCOOIEHNH Yy pacTeHH U KUBOTHBIX (1o Jlamapky)», «Kapra-
cxema MapupyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapBuna», «@opMbl 60pb0BI 32 CYIIECTBOBAHUEY,
«Iloponel romy0Geit», «MHoroobpasue KyJIbTYypHBIX (GOpM KamycTbD», «llopoapl JOMaIIHUX >KUBOTHBIX»,
«Cxema oOpazoBanus HOBBIX BUIIOB (110 Y. [lapBuHy)», «CxeMa COOTHOIIEHHUS IBIKYIIUX CHJT IBOJIIOIIUNY,
«OCHOBHBI€E MOJIOKEHHS] CHHTETUYECKON TEOPUH IBOTIOILIUI.

Tema 2. Muxkpo3Bosonusi 1 e€¢ pe3yJbTaTbl

[Tomynsmus kak 3jaeMEHTapHas €AMHMIA 3BOMIONUH. COBpPEMEHHBIE METOJbI OLIEHKH I'€HETUYECKOTO
pazHooOpa3usi M CTPYKTypbl momyisuuil. M3meHeHne reHOpOHIAa TONYJSALIUU Kak dSJIEMEHTapHOE
ABOJIIOIIMOHHOE SIBJICHUE. 3aKOH reHeTndeckoro paBHoBecus [x. Xapau, B. BaitnOepra.

OneMeHTapHble (aKTOPHl (IBMXKYIIME CHIIBI) SBOJIONUH. MyTanmMoHHbIM mporecc. KomOuHaTtnBHas
U3MEHYMBOCTh. Jlpeii reHoB — ciydailiHple HEHANpaBJICHHBIC M3MEHEHUS YacTOT ajuieield B MOIMYJISALUSX.



DddekT ocHOBaTeNs. Ippexm oymuliournoco copaviuka. CHUNCEHUE 2eHeMUUeCK020 PAZHO00PA3UsL. NPUHUHBL
u cnedcmeus. Ilpossnenue sghgpexma opetigpa 2cernos 6 bonvuux u manvix nonyaayusx. Murpamun. M3omsamus
MOMYJISIH: reorpadudeckas (IPOCTpaHCTBEHHAs ), OMOIOTHYEeCKas (PENPOAYKTHBHAS).

EctectBenHbIi1 0T00p — Hanpapistonuil (hakTop 3BoI0IUU. DOPMBI €CTECTBEHHOTO 0TOOpA: ABMKYIIHH,
CTAOWIIM3UPYIOIIHMKM, pa3pbiBatonuid (au3pynTuBHbBIN). [lomoBoit oTOOp. BO3HHMKHOBEHWE | IBOIIOLUS
COLIMAJILHOTO [TOBEACHUSI ’KUBOTHBIX.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yIbTaT MUKPOIBOIIOLNHY. BO3HUKHOBEHNE TPUCTIOCOOTICHUH Y
opranu3mMoB. Apomopho3bl u uauoagantTauu. [lpumeps! npucnocodaeHuil y opranu3mMoB: MOp(hOIOruyecKue,
duznonornueckue, OMOXUMHUYECKUE, TOBeAeHUeCKre. OTHOCUTEIHbHOCTh IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpasoBaHue Kak pe3yabTaT MUKPOIBOJIOUUH. M3omsmms —
KII04eBO  ¢akTop BHmooOpazoBanua. Ilyth u  cnocoObl  BHI000pa3oBaHUSA: — aJIONATPUUYECKOE
(reorpaduueckoe), CUMIATPUIECKOE (PKOJIOTHYECKOE), KMTHOBEHHOEY» (TIOJUIIIIONAU3AIUS, THOPUAN3AIINS).
JIUTeabHOCTh IBOMIOLMOHHBIX MPOLIECCOB.

Mexanusmsbl popMupoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BOMONIMOHHON OHMONOTHH B pa3padOTKe HAYYHBIX METOJOB COXPAaHEHHUsS OHOpa3zHOOOpaswus.
MuKpo3BOIIONUS M KOABOJIOLMS Mapa3sUTOB UM UX X035€B. MexaHu3Mbl (HOpPMHUPOBAHHUS YCTOWYMBOCTU K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JleMoHCTpanun

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

Tabmunpl U cxeMbl: «MyTanmoHHasi U3MEHUMBOCTHY, «llomynsimoHHas CTpykTypa Buaay, «Cxema
NposiBIICHUST 3akoHa Xapau—BaiinOepra», «/IBukyiue CHIIBI SBOJIONUNY, «IJKOJIOTHYECKas H30JAUs
MOMYJISIIMA  ceBaHCKOM (openu», «['eorpaduueckas W30JAIUS JIMCTBEHHUIBI CHOUPCKOW W JIUCTBEHHUIIBI
naypckoi», «IlomyasiuoHHbIe BOJIHBI YUCIEHHOCTH XUITHUKOB U KepPTBY», «CXxeMa IelCTBUS €CTECTBEHHOTO
otOopa», «DopMbl 60pHOBI 3a cymiecTBoBaHUE», «HIyCTpUANBbHBIN MenaHu3mM», «KUBbIe HCKOMaeMbIey,
«IlokpoBUTENbCTBEHHAS ~ OKpacka  >KUBOTHBIXY, «[Ipenymnpexaaromias OKpacka  >KUBOTHBIX»,
«®Dusnonoruueckue agantanun», «IIpucnocobIeHHOCT, OpraHU3MOB M €€ OTHOCHUTENBHOCTHY, «Kpurtepuun
BUJa», «Buabl-nBoliHukmn», « CTpykTypa BUAa B Ipupoae», «CrnocoObl BuapooOpa3zoBaHus», «l eorpaduueckoe
BUJ000pa3oBaHue TPEX BHUJAOB JAHJBIIEH», «DKOJIOTMYECKOe BHA000pa30BaHUE BHUAOB CHHHID,
«[Tonumnmnonnas! pactenuit», «KamyctHo-penednsiit THOpUI».

OGopynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, uydesia MTUIl U 3BEped ¢ MmpuMepamu
Pa3IUYHBIX MPUCIIOCOOJIEHNH, Yyyena NTHUI] U 3BEepel pa3HbIX BHUIOB, repOapuu pacTeHHIl OJM3KUX BUIOB,
00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paboTa «BrIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JladopaTopnas padora «[IpucrnocobneHns OpraHu3MOB U UX OTHOCHUTEIIbHAS TIeJIeCO00Pa3HOCTDY.

JladopaTopnasi padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3sosionusi H €€ pe3yJbTaTbl

MeTtobl n3ydeHust Makpo3BoItoLuu. [laneoHTomornyeckue MeTo bl H3y4eHus 3Bontonuu. I[lepexonneie
dbopMbI 1 HUITOTEHETUUECKHE PSIBI OPTAHU3MOB.

buoreorpaduyeckue MmeTo bl U3ydeHus 3Botonuu. CpaBHeHHE GIIOPHI U payHbl MATEPUKOB U OCTPOBOB.
buoreorpaduueckue o6mactu 3emau. Buabl-oHIEMUKH U PETUKTHI.

OMOPHOJIOTHUECKUE U CPAaBHUTEIHHO-MOP(OIOTHYECKHE METOAbI U3YUYeHHUs 3BOMONMU. ['eHeTnueckue
MEXaHHU3MbI SBOJIIOIIMHM OHTOT€HE3a U MOSBJICHUS 3BOJIIOIMOHHBIX HOBIIECTB. [ OMOIOTHYHbIE U aHAJIOTUYHbBIE
opranbl. PyauMeHTapHble oOpraHbl M aTaBU3Mbl. MoOJEKyIsIpHO-TEeHETHYECKHe, OHOXMMHUYECKHE U
MaTeMaTUYECKUE METOAbl U3yueHUs 3BOJOLMU. ['oMosiornuHble TeHbl. COBPEMEHHBIE METOJbI NTOCTPOCHUS
(HIIOreHeTUYECKHX IEPEBHEB.

XPOMOCOMHBIE MyTaI[{ U SBOJIIOIHSI TEHOMOB.



OO6mue 3akOHOMEpPHOCTH (TTpaBuiIa) 3BoJtoIuH. [Ipunyun cmensvt pynxyuil. HeoOpaTuMocTh SBOTIONNH.
AnanTuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUH.

JleMoHCTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBanieBckuii, @. Mroiep, O. ['ekkensb.

Tabmuubl u cxembl: «OUIOreHETUYECKUN pAJ JOLIAAN», «APXEONTEPUKCY, «3BEpo3yOble SAIIEph,
«Crerouedans», «Punnoputs», «CeMeHHbIE MAaOPpOTHUKNY, «broreorpaduyeckue 30H61 3eminy, «peiid
KOHTUHEHTOBY», «PenukTe», «HadanbpHble cTanmmum 3MOpHUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX >KUBOTHBIX),
«['oMosIOrMYHBIE M aHAJIOTMYHBIE OpraHb, «PyIMMEHTh», «ATaBU3MBbI», « XpOMOCOMHbIE HAOOPHI YEJIOBEKA
U [IUMIIaH3e», «] 1aBHble HAaIpaBJICHUs BOIIOLMWY», «OO0IIHMe 3aKOHOMEPHOCTH 3BOIOLIUN.

OO6opynoBaHue: KOJUIGKUHUM, TepOapuu, MYJSKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB, MYJISIKH
TOMOJIOTMUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

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

Hayunble rumore3bl NPOUCXOXKICHMS >KU3HM Ha 3emie. AOuoreHe3 M mnaHcrnepmus. JloHayuyHble
IPEJICTABICHUSI O 3apPOXKICHUHU KU3HU (KpealuoHu3M). ['unores3a nocTOSIHHOIO caMO3apOXkKACHUS )KU3HU U €€
onposepxkenue onbitamu . Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxkienne »Ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tallbl HEOPraHU4ecKoi sBostonuu. [InanerapHas (reosoruyeckast) BOIOLM. XUMHUECKas
9BOJIIOLUSA. AOMOTeHHbIN CUHTE3 OpraHMYecKuX BelecTB U3 Heopranndeckux. Onpir C. Musuiepa u I'. FOpu.
O6pazoBanue nmonumepoB U3 MoHomepoB. Koanepsarnast runore3a A. M. Omapuna, rumnore3a mepBHUYHOTO
Oymnpona JIx. XonzaeiiHa, reHernyeckas runoresa . Mémnepa. Pubosumsl (T. Uek) u runoresza «mupa PHK»
V. I'un6epra. ®opmupoBaHre MeMOpaH U BOSHUKHOBEHHE ITPOTOKIIETKH.

Hcropus 3emnu u Metonsl €€ nzydenus. Mckonaemble opranndeckue octatku. ['eoxpoHosorus u eé
MeToabl. OTHOCUTENBbHAS M a0COTIOTHASI TEOXPOHOJIOTHS. [ e0XpOHOIOTHYecKas IKaJla: Y0HBI, SPbI, IEPUOIBI,
SMOXHU.

HauanbHble sTansl opraHudeckoi sBoitonuu. [losiBlIeHHEe M 3BOMIONMS NMEPBBIX KJIETOK. DBOJIIOLUSA
Mmetabonu3ma. Bo3HHKHOBeHHE MepBbIX 3KocucTeM. CoBpeMeHHble MHUKpPOOHBIE OWOMIEHKH Kak aHajor
nepBbIX Ha 3emuie coobirectB. CTpoMaTonuThl. [IpokapuoOThI ¥ 3YKapUOTHI.

[Tpoucxoxaenue sykapuoT (cuMOnoreHes3). DBOIIOIMOHHOE TPOUCX 0K IeHUE BUpYCcoB. [Ipoucxoxnenue
MHOT'OKJIETOUYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tarbl HBOJIOIUH BEICHIMX pacTeHH. OcHOBHbIE apoMop(do3bl pacTeHuid. Bbixon pactenuit
Ha cyuly. [losiBIeHre cnopoBBIX pacTeHHMI U 3aBoeBaHHe MU cyld. CeMeHHble pacteHus. [Iponcxoxaenue
LIBETKOBBIX PACTCHMII.

OCHOBHBIE 3Talbl HBOJIOLUH KUBOTHOrO Mupa. OCHOBHbIE apoMOp(}03bl )KUBOTHBIX. BeHckas ¢ayHa.
KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX TUIOB. IlepBble XOpaoBble *HBOTHBbIE. JKH3Hb B BOJE.
OBosronus Mo3BoHOYHBIX. [Iponcxoxnenue ampuduii u pentunuii. [Iponcxoxnenne MiIeKONMUTAIOMUX U ITHII.
[Tpunuun kiroueBoro apomopdosa. OcBoeHne 0€CrI03BOHOYHBIMU U TO3BOHOYHBIMH KHUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMIie 1O 3paM U MEpUOJaM: apXeH, MPOTEpO30i, Naneo30i, Me30301, KaliHO30M.
OOmast xapakTepUCTHKa KJIMMaTa M TEOJIOTHYeCKUX mporeccoB. llosBiaeHHe M pacuBeT XapaKTepHBIX
OpraHu3MoOB. YTIieoOpa3oBaHUE: €0 YCIOBUS U BIMSIHHE Ha Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMHpPaHHS — JKOJOTMYECKHE KPHU3UCHI Mpomuioro. [IpuyMHBI M CIEACTBUS MacCOBBIX
BeIMUpaHUN. COBpEMEHHBI 9SKOJIOTMYECKHHA KpHU3UC, ero ocobeHHoctu. Ilpobnema coxpaHeHHs
6uopazHooOpazus Ha 3emIe.

CoBpemeHHast cuctema opraHmdyeckoro mupa. [Ipunumnsl knaccupukanuu opraHu3MoB. OCHOBHbBIE
CUCTEMAaTUYECKUE TPYIIbI OPTaHU3MOB.

JleMoHCTpanun

[Toptpersr: ®@. Peau, JI. Cnamnannanu, JI. [Macrep, U. 1. Meunukos, A. . Onapun, Jx. Xonaeis, I'.
Ménnep, C. Munnep, I'. FOpu.



Ta6mmip! u cxembl: «Cxema omnbita @. Peqny, «Cxema onbita JI. [TacTepa mo nzyueHuto camo3apoKaeHus
Ku3HM», «Cxema onbita C. Muiiepa, I'. FOpu», «OT1arnbl HeopraHuueckoi 3BOJIIOLMNY, «I €0XpOHOJIOrHYeCKas
mkanay, «HavyanmpHble »JTambl oOpraHuYecko sBomonum», «Cxema 00pa3oBaHUs HYKApUOT MyTEM
cumOuorene3a», «Cucrema >xuBoil mpuponsl», «CTpoeHue BHpyca», «ApoMopdoO3bl PpPaCTEHUI»,
«Punnoduter», «OIHOKIETOUHbIE BOJOPOCIN», «MHOIOKIETOYHbIE BOJOPOCIN», «Mxu», «IlarmopoTHUKn,
«l"omocemeHHble pacTeHUs», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHsS KUBOTHOIO MHpPay,
«ApoMoph0o3bl KUBOTHBIX», «IIpocreitmuey, «Kumeunononoctueie», «Ilnockue uepsu», «UneHHCTOHOTHE,
«Pb10bI», «3emHOBOIHBIEY, «IIpecMbikaromuecs», «lItune», «Miekonuraromme», «Pa3BuThe >XKU3HU B
apxeickoil ape», «Pa3BuTue >XKM3HM B MHPOTEPO3OMCKOM 3pe», «Pa3BUTHE KU3HU B MaJCO30MCKON 3pey,
«Pa3BuTHE XU3HU B ME3030MCKOI 3pen, «Pa3Butue Xu3HU B KallHO30MCKOM 3pe», «CoBpeMeHHas cUcTeMa
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repdbapuu pacTeHUM pa3INUHbIX OTJENIOB, KOJUIEKIIMA HACEKOMBIX, BJIaJKHBIE IIPEernapaThbl
KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM UITIOKOXKHUX, CKEJIEThI I03BOHOYHBIX JKUBOTHBIX, Uy4ella MTHIL
U 3BEpeEil, KOJIJIEKLIUU OKAMEHENO0CTEH, TOJIE3HBIX UCKOIAEMBbIX, MYJISIKH OPraHU4YE€CKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnaa naGopatopHasi padora «MonenupoBanue omnbiToB Muuiepa—lOpu no usydenuro
abMOreHHOIro CUHTEe3a OPraHMYeCKUX COEIMHEHUN B IEPBUUHON aTMOChepey.

JlabopaTopnasi padora «l3ydeHue 1 onnucaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB.

IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS PACTEHUI pa3HbBIX OT/IEIOBY.

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

Tema 5. IIpouncxokaeHne 4eJI0BEKAa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTpONOI0rul. MeTo1bl aHTPOIIOJIOTHH.

CraHOBJIEHHE TPEJCTABICHUN O NMPOMCXOXKICHUM YesoBeKka. Penurnosnsie Bo33peHusi. CoBpeMeHHbIE
Hay4YHbIE TEOPUHU.

Cxoz1cTBO 4€en0BeKa C )KMBOTHBIMU. CHCTEMaTHYECKOE MTOJIOKEHHE uesioBeka. CBUAETENbCTBA CXOICTBA
YeJI0BEKa C )KUBOTHBIMU: CPABHUTEIIbHO-MOP(HOIOTHUECKUE, IMOPUOSIOTHYECKUE, PU3HO0TI0r0-ONOXUMHUYECKHE,
noBesneHyeckue. OTIMYUS YelloBEeKa OT JKUBOTHBIX. [IpSIMOXOXJAE€HHE M KOMIUIEKC CBSI3aHHBIX C HHUM
IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra MU BTOPOU CUTHAIBHOW CHCTEMBI.

JBwxymue cuibl  ((akTopel) aHTpororeHesa: Ouojoruueckue, couuanbHele. CooTHOIIEHHE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOT'€HE3E.

OcHOBHBIE CTaIUU aHTPOIIOTeHe3a. PaHHHE dYenoBeKkooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI) M paHHUE
HNOHTUABl — OOILIUE MPEeIKH 4YeIOBEKOOOpa3HbIX O0E€3bsiH M JI0EH. ABCTPAJIONUTEKH — JIBYHOTHE IPEIKU
mojen. YenoBeK yMeIbIi, IepBble U3rOTOBIECHU OPYyAUN Tpyaa. YenoBek MpsMOXOIAIIUN U NIEPBBI BBIXOJ
mozeit 3a npenensl Appuku. Yenosek reiaensoeprckuii — oOmMiA NpeloK HeaHAEPTATbCKOTO YeloBeKa U
YeJ0BeKa pa3yMHOro. YenoBek HeaHAEPTAIbCKUI KaK BUJ JIHOJIEH XOJOJHOrO Kinmara. YelnoBeK pa3yMHBIN
COBPEMEHHOT0 THIa, TEHUCOBCKHI 4eI0BEK, OCBOCHIE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenetrnka
Y TIAJIEOT€HOMMKA.

OBOJIIOLIMS COBPEMEHHOTO uesioBeKka. EcTecTBEeHHBIN 0TOOp B MOIMyJSALUAX yesnoBeka. MyTallMOHHBIN
npouecc u nonumopdusm. IlomynsiuroHHble BOJHBL, Apeid reHoB, Murpamus U «3¢pQGeKT OCHOBATENs» B
MOIYJISILUSIX COBPEMEHHOTO UeIOBEeKa.

Yenoseueckue pacol. Ilonarue o pace. bonbime pacwl: eBporeoujHas (eBpas3uiickasi), aBcTpalio-
HerpouaHas (PKBaTopuaibHas), MOHTOJOWIHAA (a3uMaTCKO-aMepHKaHcKas). BpeMs u myTH pacceneHus
yeloBeka 1No IaHere. EnuHcTBO uenoBeueckux pac. HayuHass HecOCTOSTENbHOCTh  pacu3Ma.
[Tprcnioco0IeHHOCTh YeoBeKa K pa3HbIM YCIOBUAM OKpY:Karollel cpepl. BiusHue reorpadudeckoii cpenbl u
npetidpa reHoB Ha MOP(HOJIOTHIO U (PU3HOTIOTHIO YETIOBEKA.



MexaucIuIIMHapHble  METOJbI B (DM3UYECKON (OMOJIOTHYECKO) aHTPOMOJOTHH. DBOJIIOIMOHHAS
AQHTPOIOJIOTUS U MAJICOAHTPOIIOIOIHS YEJIOBEUECKUX MOMYJIsuil. buoconuanbHble UCCIeI0BaHUS TPUPOIbI
yenoBeka. MccnenoBanne KO3BOIIOIMMHA OMOIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemMoHCcTpaunu

[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuner 1 cxembl: «Meroabl aHTpomoiorum», «['0JoBHOW MO3r uenoBeka», «UemoBexkooOpa3HbIC
00e3bsiHb», «CKeneT uenoBeKa M CKEJeT IuMIaH3e», «PylIuMeHThl M aTaBU3MbD, «JIBMOKYIIME CHIIbI
AHTPOIIOreHE3a», «IJBOJIOLHUOHHOE JPEBO YEIOBEKa», «ABCTPAIONUTEK», «YenoBek ymensli», «YHenoBek
npsaMoxosauminy, «/lenucoBckuil yenoBek» «Heannepranbubl», «KpomanboHbl», «lIpenku uvemoekay,
«JTamnbl IBOJIIOLIUU YEJIOBEKAY, «Pachl UeoBeKay.

O6opynoBaHue: MyJISKM OKAMEHEIOCTEH, IPEIMETOB MaTepUaIbHOM KyJIbTYpbl NPEAKOB YEJIOBEKA,
penponykuuu (pororpaduu) KapTUH ¢ MHGPOJIOTHUYCCKUMU U OHMOJEHCKMMH CIOKETaMH TPOUCXOXKICHUS
yenoBeka, pororpaduu HaX0JOK UCKOMIAEMBIX OCTaTKOB YeJIOBEKa, CKENIeT YeIOBeKa, MOJIENb Yeperna YyeIoBeKa
U yeperna IUMIaH3€e, MOJIENIb KUCTH YeJIOBEKa U KUCTH IIMMIIaH3€, MOJIENIH TOpCca MPEJKOB YEI0BEKa.

JlaGopaTopnasi padora «l3ydeHne ocoOeHHOCTEH CTPOCHHUS CKelleTa YEJIOBEKa, CBS3aHHBIX C
MPSAMOXOXKACHUEM.

IIpakTHyeckas padora «/3yueHue 3KOJIOrHYECKUX aIaNTALNI YEeTOBEKay.

Tema 6. JKkoJiorusi — HayKa 0 B3aMMOOTHOLICHUSIX OPraHM3MOB M HAJOPraHU3MEHHbIX CHCTEM C
OKpY:KamlIel cpeaoi

3apoxaeHue U pa3BuTUeE dKosIoruu B Tpyaax A. ['ymbonsara, K. @. Pynse, H. A. CeBepriosa, D. ['ekkens,
A. Tencnu, B. H. Cykauésa. Pa3nensl u 3anaun 3kosioruu. CBs3b 3KOJIOTUU C IPYTUMH HAyKamHu.

MeTtonpbl 3xonoruu. IloneBsie HaOMIOACHNS. DKCIIEPUMEHTHI B 9KOJIOTUU: IPUPOJHBIE U Ja00paTOPHBIE.
MogenupoBanue B 3KOJOTUU. MOHUTOPUHT OKPYXKAIOIIEH CPeIbl: TOKAIbHBIN, PETHOHATBHBIN U TI100abHBII.

3HaueHUE DKOJOTUYECKUX 3HAHUM NI 4eJIOBEKa. JKOJIOrMYECKOEe MUPOBO33PEHUE KaK OCHOBA CBSI3EH
yesoBedyecTsa ¢ Npupoaod. dopMupoBaHME DKOJOTMYECKOW KYJIBTYPbl M JKOJOTMYECKOM TI'PaMOTHOCTH
HaCeJIeHUS.

JleMoHCTpanuu

[Toptpetsi: A. 'ymbonbar, K. @. Pynse, H. A. Ceseprios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuubl u cxemsl: «Pa3znensl skonoruny, «Metosbl sKon0orum», «CxeMa MOHUTOPUHTA OKpY Karolen
CpeIbh».

JlabopaTopnasi pabora «/3ydyeHne MeTo/10B 3KOJIOTUYECKUX UCCIIEIOBAaHUII.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonornyeckue pakTopbl M 3aKOHOMEPHOCTH UX JieicTBus. Kinaccudukarms sxoioruyeckux pakTopos:
abuoTtuyeckue, OMoTudyeckue, antponoreHHsie. OOIIMe 3aKOHOMEPHOCTH JIEHCTBUS KOJIOTHYECKUX (haKTOPOB.
[TpaBuiio Munumyma (K. Ilnpenrens, 0. JIuOux). TonepanTHOCTh. OBpUOMOHTHBIE UM CTEHOOWOHTHBIE
OpraHU3MBI.

Abuotnueckue (axkropbl. CBeT Kak 3KoJoruueckuil gaxrop. JleficTBre pa3HbIX YYacTKOB COJTHEYHOTO
CIEKTpa Ha OPraHUu3Mbl. DKOJIOTUYECKUE IPYIIIBI PACTEHUH U KUBOTHBIX 110 OTHOILIEHUIO K cBeTy. CUTHaTIbHAs
poub cBeta. doToneproausm.

Temmeparypa kak skonoruueckuit pakrop. [eiicrBue tremmneparypbl Ha opranu3Msl. [lofikuinoTepmMHbIe
Y TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skonornueckuil Qaxrtop. Ilpucrnocobnenus pacTeHHl K MOAAEPKaHUIO BOJHOTO
Oamanca. Knaccudukanus pacTeHuid Mo OTHOIICHUIO K Boje. [IpucmocoOsieHnsi KUBOTHBIX K W3MEHEHUIO
BOJHOT'O PEKUMA.



Cpenpl o6UTaHHS OPraHM3MOB: BOJIHAS, HA3€MHO-BO3/AYIIHASI, TTOYBEHHAs, TTTyOMHHAs MMOANOYBEHHAs,
BHYTpHOpraHu3MeHHasi. OU3NKO-XUMHUYECKHE OCOOEHHOCTH cpen obutaHusi oprann3MoB. [Ipucnocobnenus
OpPraHU3MOB K ’)KM3HM B pa3HbIX Cpelax.

buonornueckne putmbl. BHemHne u BHyTpeHHHE pUTMBl. CyTOYHBIE W TOJUYHBIE PHUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o xu3HeHHOU (opme. KuzHeHHBIE (QOPMBI pacTeHUit:
JIepeBbs, KYCTapHHUKH, KYCTApHHUYKH, MHOTOJICTHHE TpPaBbl, OIHOJETHUE TpaBbl. JKu3zHeHHBIE (HOPMBI
JKUBOTHBIX: TUAPOOUOHTHI, T€OONOHTHI, a3pO0OMOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnueckue daktopsl. Buibl 6MOTHYECKMX B3aUMOACHCTBUIN: KOHKYPEHIUS, XUIIIHUYECTBO, CUMONO03
u ero ¢opmsl. [lapasutusm, Koomepauus, MyTyaanu3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HAXJICOHUYECTBO).
Herpoduueckue B3aumoneiictBus (tommueckue, ¢opuueckue, ¢padbpuueckue). 3HaueHHE OMOTHYECKUX
B3aMMOJICHCTBHI AJIs CYIIECTBOBAHUS OPraHM3MOB B cpefie oOuTaHust. [IpHHIINIT KOHKYPEHTHOT'O HCKITFOUEHUS.

JdeMoHcTpannmn

Tabmuubl U cxembl: «JKonorudeckue (axkTope», «CBETOBOW CHEKTP», «DKOJOTHYECKUE TPYIIIIBI
KUBOTHBIX [0 OTHOIIEHHIO K CBETY», «TemIoKpoBHbIE >KUBOTHBIEY», «XOJOJHOKPOBHBIE >KUBOTHBIEY,
«DuU3NOTIOrHYeCKHe alanTallui KUBOTHBIX», «Cpelbl oOUTaHUS OpraHu3MoB», «buonorudeckue puTMBDY,
«Kuznennsie ¢GopMmbl pacteHuit», «KuzHeHHbIE (HOPMBI KUBOTHBIX», «IKOCHUCTEMA IIUPOKOIHCTBEHHOTO
necay, «9KOCcUcTeMa XBOMHOTO Jiecay, «llenu nuranusy, « XumuuuectBo», «Ilapasutuzmy», « KoHkypeHIus»,
«Cum0buno3y, «KomMmeHcanmsm.

O6opynoBanue: repbapuu pacTeHHd M SKUBOTHBIX, IPHUCIOCOOJEHHBIX K BIUSHUIO Pa3IUYHbIX
9KOJIOTHYECKUX (DaKTOpPOB, repOapuu CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUIA,
CBETONIIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIHMBBIE KOMHATHBIC pacTeHUs, TepOapud M KOJUICKIUHU
TEIUIOII0OUBBIX, 3MMOCTOMKNX, MOPO30yCTOMYMBBIX PACTEHM, dydesia NTUL U 3Bepeil, repbapuu pacTeHU,
OTHOCALIMXCS K TrUrpoputaM, kcepoduram, Me30(puTaM, KOMHATHbIE PACTEHHUS AAHHBIX I'PYMI, KOJUIEKLUU
KUBOTHBIX, OOMTAIOIIMX B Pa3HbIX cpefax, repbapuy M KOJUIEKLMH PAaCTEHUH M >KMBOTHBIX, 00JIaJar0LINX
yepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HU, repOapiu U KOJUIEKIIMM PaCTeHUN U
YKUBOTHBIX Pa3IMYHbBIX )KU3HEHHBIX (OPM, KOJIJIEKIIUU KUBOTHBIX, YUaCTBYIOIINX B Pa3IMYHBIX OMOTHYECKUX
B3aMMOJECHCTBHSIX.

JlaGopaTopHnas pa6ora «BbisiBIeHHE MPUCITOCOOIEHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JladopaTopnasi padora «BrisiBiIeHHE MPUCTIOCOOICHNM OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHD».

JlabopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Dxo10rust BUAOB M NOMYJIALMI

OKOJIOTMYEeCKHE XapaKTepuCTUKH mnomyssiuuu. [lomymsiums kak Ouosnoruyeckas cuctema. Poib
HEOJHOPOJHOCTH Cpefbl, (U3UYECKUX OaphepoB W OCOOCHHOCTEW OWOJOTMM BUIIOB B (POPMUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTYphl nomysiiuii. OCHOBHBIE MOKA3aTEeNU MOMYJISIIIUKU: YUCIEHHOCTb, MJIOTHOCTb,
BO3pacTHas U M0JIOBasi CTPYKTYpa, pOKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTpALIHS.

OKonoruyeckas CTpyKTypa nomyssiuy. OLeHKa YUCIEHHOCTH NOoMyJiauud. JIMHaMHuKa TONyJIAnd U e
perymsinus. buotndeckuit moreHuuan nomyiasuuu. MonenupoBaHue TUHaAMHUKU nomynsuuu. Kpusble pocrta
YHUCIIEHHOCTH Tonyisiiud. KpuBble BbDKMBaHUA. Perynsuus 4HCIEHHOCTH MOMYJALUNA: poiib (DaKTOPOB,
3aBUCAIIMX M HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTHYECKUE cTpaTeruu BuaoB (I- u K-crparerun).

[TonsiTue 00 sKoNOTNYEecKOl HuUllle BUaa. Mectoobutanue. MHOroMepHas MOJIeIb SKOJIOTHYECKOM HUILIN
Jx.M. XarunHcona. Pa3zmepsl sxonorndeckoil HUIM. [loTeHnmanpHas u peain3oBaHHasl HUALIY.

Bun xak cucrema momynsuuid. Apeayibl BUAOB. BUABI U MX KMU3HEHHBIE CTPATETHMH. JKOJIOTHYECKHUE
HKBHUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEJEHUS U MUTPaLlUii )KMBOTHBIX. brosornyeckue MHBa3uM 4y>KEpOIHBIX BUIOB.

JemMoHCTpauMu



[Toptpert: Ix. . XaTunHCOH.

Tabmuiel M CXeMbl: «DKOJIOTUYECKUE XaPaKTEPUCTHKU MOMysauuny, «IIpocTpaHCTBEeHHAS CTPYKTypa
OIS, «B03pacTHBIC TUPAMUIBI TOMYJISIIANY, « CKOPOCTH 3aceNIeHUS MOBEPXHOCTH 3EMITH PA3TMYHBIMU
opranuzmamm», «Moaeinp skonornyeckoi Humm Jx. 1. Xatunnconay.

O6opynoBanue: repOdapuu pacTeHUA, KOJIEKIIUN KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHuns ceMsH paCTeHUN K PaCCEIICHUION.

Tema 9. JkoJ10rHA CO001IECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOuiectBa opranu3MoB. buoiieHos u ero crpykrypa. CBs3u MeXAy OpraHu3MaMu B OUOIICHO3E.

DxocuctemMa Kak oTkpbiTas cucrema (A. Jk. Tencnum). @yHKIMOHAIbHBIE OJOKH OpPTaHU3MOB B
IKOCHCTEME: MPOMYIEHTHI, KOHCYMEHTHI, peAayleHThl. Tpoduueckue ypoBHU. Tpoduyeckue 1enu U CeTu.
AbGuotnueckue 0510Ku dKocucTeM. [10uBBI U Wikl B 3KOocHcTeMaX. KpyroBopoT BEmIecTB U MOTOK SHEPTrUU B
JKOCHUCTEME.

OcHoBHBIE TOKa3aTenu SKOCUCTeMbl. buomacca W mpoayKuus. DKOJIOTHYECKHE MHPAMUIbl YHCE,
O1OMacChl U YHEPTUH.

Hunamuka  sxocucmem. Kamacmpoguueckue  nepecmpouiku.  @Pnykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccud. [lepBHUUHBIE M BTOPUYHBIE CYKIIECCUU U MX IMPUYUHBI.
AHTpPOIIOTeHHBbIE BO3JEHCTBUSI Ha cykieccud. KimumakcHoe cooOmiectBo. buopasHooOpasue u moiHOTa
KPyTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCHUCTEMBL. JKocucmemvl 03€p U pex. IKocucmemvbl Mopel U OKeaHos. IKocucmembl
MYHOp, 1eco8, cmenell, N)yCMblHb.

AHTpPOIIOTEHHBIE 3KOCHCTEMBI. ATrposKocucTema. ArpoiieHo3. Pa3nuuus mexay aHTpONOTeHHBIMU H
MPUPOTHBIMH SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucreM. [oponackas d¢uopa u  ¢ayHa.
CuHaHTpomnu3anus TOpoAcKoil ¢ayHbl. buonorumueckoe u XO03SHCTBEHHOE 3HAYEHHE AarpodKOCUCTEM U
ypOO3KOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICMCTBUN OpPraHU3MOB B »KOocucTeMax. Poib
KacKkaoHo2o 3¢gexma u 6u006-30ugpuxamopos (Kiroueswix 6u008) 8 pyHKyuoHuposanuu sxocucmem. Ileperoc
SHEPTUU U BEIIECTB MEXAY CMEXHBIMU IKOCHCTEMaMH. Y CTOWYMBOCTb OPTaHU3MOB, TOMYJISIIIUNA U YKOCHCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBU.

Mexanuzmbl  8030eticmeus 3a2pA3HeHUll PA3HLIX MUNO8 HA CYOOP2AHUSMEHHOM, OpP2aHU3MEHHOM,
NONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJLOSUUECKO20 HOPMUPOBAHUS AHMPONOSEHHO2O
6030eticmaus. MeTof0JI0TUsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX IKOCHCTEM.

JleMoHCTpanun

IToptper: A. JIx. Tencnu.

Tabmumpl 1 cxembl: «CTpyKTypa OHOIIEHO03a», « DKOCHCTEMA IMUPOKOIUCTBEHHOTO Jiecay, « IKOCHUCTEMA
XBOWHOTO Jjeca», «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B JKocHcTeMe», «KpyroBopoT BeIIecTB B
skocucteme», «llemm mnwuTaHus (MacTOWINHAS, JETPUTHAsA)», «DKOJIOTUYECKas MHpaAMUAA YHCE,
«IKoJoTHYecKasi MUpaMuaa OMOMacChl», «IKOJOTHYECKas MUpaMuja dHeprum», «OOpazoBaHue 00JI0Tay,
«llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCIE MOXKapa», «IKOCHCTEMA 03€pay», «ATPOLIEHO3,
«KpyroBopoT BeliecTB U MOTOK SHEPTUH B arporieHo3e», «IIpumMepsl ypoosKocucTem».

O6opynoBanue: repOapuyl pacTeHH, KOJUIEKIIMM HACEKOMBIX, Yydyela MTHUI[ U 3Bepei, repdapuu
KYJBTYPHBIX M TUKOPACTYIIUX PACTCHUH, aKBAPUYM KaK MOJIETH YKOCUCTEMBI.

IIpakTuyeckasi padora «/3yuenue u onrcanme ypoOoIKOCHCTEMBD».

JlaGopaTopnasi paGora «/3yueHue pa3sHOOOpa3us MEJIKUX MOYBEHHBIX UYICHHUCTOHOTHUX B Pa3HBIX
HKOCUCTEMAX).



IKCKypeHusi « DKCKypCHsl B TUIIMYHBIN OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsK, CIbHUK, HA CyXOIOJbHBIN
VI TTIOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKCKypeHust «DKCKYPCHs B arpo3KOCUCTEMY (Ha MOJI€ WK B TEILTMYHOE XO35KUCTBO)».

Tema 10. buocdepa — riodanbHas IKocucTEMA

buocdepa — obmennanerapHas o6og04uka 3eMild, Tlie CyLIIECTBYET WM CyIIeCTBOBaNIA XKU3Hb. Pa3BuTue
npecTaBieHuii o onochepe B Tpyaax 3. 3tocca. Yuenue B. W. Bepuaackoro o 6uocdepe. O6mactu 6uocheps
u e€ coctaB. JKuBoe BemecTBo OHochepsl U ero QyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHusl Onochepsl. OcobeHHOCTH Onocdephl KaK TII00ATBPHOM YKOCHCTEMBI.
Junamuueckoe paBHoBecue B Ouocdepe. KpyroBoporsl BemecTB U OMOreoOXMMUYECKUE LMKIBI (YTIepoaa,
a3oTa). PuTMU4HOCTH siBIeHUI B Onocdepe.

3onanpHOCTh OMOchepnl. [loHsTHE O Omome. OCHOBHBIE OWMOMBI CYIIW: TYHJpa, XBOWHBIC Jeca,
CMEIlIaHHble M HIMPOKOJIMCTBEHHBIEC Jieca, CTEMH, CAaBaHHBI, IYCTHIHH, TPOIHMYECKUE JIECAa, BBICOKOTOPDS.
Knumat, pacTUTenbHBINA U )KMBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa v QyHKIHS KUBBIX CHCTEM, OLIEHKA UX PECypCHOT0 MOTSHINANIA M OMOCPEPHBIX (QYHKITHH.

JleMoHCTpanuu

[Toptpetsr: B. . Bepnanckuit, 3. 3rocc.

Tabmunel u cxemsl: «I'eochepsr 3emnm», «Kpyrosopot a3ora B mpupoje», «Kpyrosopot yriepona B
npupoje», «KpyroBopot kuciopoa B npupoie», «KpyroBopot Boibl B ipupoie», « OCHOBHbIE OMOMBI CYIITHY,
«Knmumatnueckue mosica 3emnn», «Tynapa», «Taiira», «Cmemannsiii jnec», «lLIupokomucTBeHHBINH Jecy,
«Crenby, «CaBanHay, «IlycTbiHay», « Tponudeckuii mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeK 1 OKpYKaOIIas cpeaa

DKOJIOTMYECKHEe KPHU3UChl W WX MNpUYMHBL. Bo3zgeiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3JIyIIHOM cpeabl. OxpaHa Bo3ayXa. 3arpsi3sHeHUE BOAHOU cpeabl. OXpaHa BOJIHBIX pecypcoB. PazpyiieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. I3MeHeHue kauMmara.

AHTpPOTIOTEHHOE BO3JICUCTBHE HA PACTUTENBHBIA M JKUBOTHBIM Mup. OXpaHa pacTUTETBHOTO U
YKUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIIBI OXpaHbl MPUpoibl. KpacHsie kaurn. Ocob0 oxpaHseMble TPUPOTHBIE
tepputopuu (OOIIT). borannyeckue cabl U 300JI0TUYECKUE TTAPKH.

OcHOBHBIE TNPUHIUIBI YCTOMYMBOTO pa3BUTHA 4eJIOBEUEeCTBA U Tpuponbl. ParmumonanabHOE
IPUPOJIONIONIB30BAaHUE U COXpaHEHUE OuosIornyeckoro paszHoodpasus 3emund. OOmME 3aKOHOMEPHOCTU
IJ100aNTbHBIX 9KOJIOTUYECKUX KPpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCa U €r0 BEPOSTHBIE IOCIEACTBHUS.

Pa3BuTHe METOJOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX TporeccoB. Cucmemmbie
uccnedosanusi nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCNOCoOHOU 3Hepeemuke. buonozuueckoe
pasHoobpasue u oOuopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsl, odecneyugaroujue 00CMyn K
ungopmayuu nNo cOCMoAHUI0 OMOENbHLIX 6U008 U IKocucmem. OCHO8bI IKOpeadUNUMAYUU IKOCUCTEM U
cnoco606 6opvobl ¢ buonospexcoeHuAMU. Pekoncmpykyus MOpCKUX u Ha3eMHBIX IKOCUCTEM.

JleMoHCTpanun

Tabmuie! 1 cxembl: «3arps3HeHne atMochepb», «3arpsa3HeHue ruapochepsr», «3arps3HEeHUE MOYBBD),
«ITapHukoBbIil 3 dexT», «Ocodo oxpaHseMble IPUPOIHBIE TEPPUTOPHUI», « MOIeIH yIPaBIIEMOT0 MUPaY.

Oo6opynoBanue: poTorpadguu oXxpaHseMbIX pacTeHUI 1 KUBOTHBIX KpacHoli kauru Poccuiickoit deneparumy,
KpacHoii kHuru peruosa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MN HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COQ ycraHaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHUS 00Yy4arOIIUMHUCS IPOTPaMM CPEIHETO
o0uiero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOrpaMMbl 110 OMOJIOIMH BBIJEICHBI CIEIyHOIINe
COCTaBJIAIOLIME: OCO3HAHHE OOYYarOIIMMUCS POCCUMCKON TIpa)XIaHCKOW HIEHTHMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAENCHUIO, Hanuuue momusayuu K OOy4eHUI0 OHOJIOTHH,
yeneHanpasienHoe pasgumue BHYTPEHHHX YOEXKICHHH JUYHOCTH HA OCHOBE KIIOUEBBIX IICHHOCTEH U
UCTOPUYECKHUX TPAAWLUN Pa3BUTUS OMOJIOTUYECKOTO 3HAHMS, 20MOBHOCMb U CHOCOOHOCMb O0YYArOIINXCS
PYKOBOJICTBOBATbCSl B CBOCH JIEATEIIBHOCTU LEHHOCTHO-CMBICIOBBIMM YCTAaHOBKAMH, HNPUCYLIUMH CHUCTEME
OMO0JIOrNYecKOro 00pa3oBaHUsl, HalUuUue NPAoCO3HAHUs SKOIOTUIECKON KYJIbTYpPbl, CHOCOOHOCMU CMABUMb
LEJIU U CTPOUTDH KU3HEHHBIE [IJIaHbl.

JInuHOCTHBIE pe3yibTaThl OCBOEHMS NPOTrpaMMbl 110 OMOJOIMM JOCTUTAIOTCS B €IUHCTBE Y4eOHOH U
BOCIIUTATEIbHOM JI€ATEBHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCUUCKUMH COLUOKYJIBTYPHBIMH,
UCTOPUYECKHMHU U JIyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOILLIECTBE MIPaBUIAMHU U HOpMaMu
MOBEJICHUS M CIIOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHMS, CAaMOBOCIHMTAaHUS W CaMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3ULUHU JUYHOCTH, MATPUOTU3MA U YBAKEHHUS K 3aKOHY M MPaBONOPSIKY, YEJIOBEKY TpyAa U
CTaplieMy IOKOJEHHIO, B3aUMHOI'O YBAXKEHMs, OEpEeKHOr0 OTHOLICHHS K KYyJIbTYpHOMY HAClIeAMI0 U
TpaJULMsIM MHOTOHAIIMOHAIbHOTO Hapoa Poccuiickoit denepanyu, npupoae 1 OKpyxarolei cpere.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOTro npeamera «bruonorus» qomKHBI OTpaXaTb TOTOBHOCTD U
CIIOCOOHOCTh 00y4YaromMXcsi PyKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEN JHMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpHMEHTAalMid, MO3UTUBHBIX BHYTPEHHUX YOEXAEHUH, COOTBETCTBYIOLIMX
TPaJULIMOHHBIM LIEHHOCTSIM POCCHICKOI0 O0IECTBA, PACIIMPEHNE )KU3HEHHOTO OIBITA U OTbITA AEATEIbHOCTH
B IIPOLIECCE pean3allii OCHOBHBIX HaIlpaBJICHUN BOCIIUTATEIbHON AESITEIbHOCTH, B TOM YHUCIIE B YaCTH!

1) rpa:KIaHCKOro BOCIUTAHMSA:

c(OPMHUPOBAHHOCTh T'PAXIAHCKOW MO3UIUK O0YYarOIerocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O WJieHA
pOcCUCKOro o0IIIecTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00513aHHOCTEN, YBaKEHUE 3aKOHA U MTPaBOIIOPSIIKa;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOM AEATEIbHOCTH IMpPH CO3/1aHUU YyUEOHBIX MPOEKTOB, PEUICHUH
y4eOHBIX U M03HABaTEIbHbBIX 33/1a4, BHIIOJHEHNH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3UIMIO MO OTHOUICHUIO K SBJICHUSIM COBPEMEHHOMN KU3HU U
OOBSACHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JIEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJIEUCTBUS JIIOJEH C
pa3sHBIMU YOEXKAECHUSMH, KyJIbTYPHBIMHU IIEHHOCTSIMH U COLMAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLECCE COBMECTHOTO BBINIOJIHEHHUS YUEOHBIX, MO3HABATENBHBIX U
HCCJIEIOBATENbCKUX 3aJay, YBAKUTEIBHOIO OTHOIICHHUS K MHEHUIO OINIMOHEHTOB MpPU 00CYKJIEHUU CHOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTb K TYMAHUTApPHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUICKOIN TpakIaHCKONH WASHTUYHOCTH, MATPUOTH3MA, YBAKEHHUS K CBOEMY
Hapoxdy, YyBCTBa OTBETCTBEHHOCTU mnepen PonuHON, ropaoctu 3a CBOM Kpail, cBoto PonuHy, CBOM SI3BIK U
KyJbTYpY, IPOIJIOE U HACTOSIIEE MHOTOHALIMOHAIBbHOIO Hapoaa Poccuy;



[IEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAUIO U MaMATHUKAM MPHUPOJbI, JocTHkeHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CHOCOOHOCTH OLIEHUBATD BKJIA/I POCCHICKHUX YUEHBIX B CTAHOBIICHUE U PA3BUTHE OMOJIOTUH, TOHUMAHUS
3Ha4YeHHs OMOJIOTUY B TO3HAHUH 3aKOHOB NMPHUPO/bI, B )KU3HH YEJIIOBEKA U COBPEMEHHOTO O0IIECTBA;

ujeiHas yoe:KIEHHOCTb, TOTOBHOCTh K CIY>KEHUIO M 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIIAM, CO3/IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAIULUAMU HapooB Poccun;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO0 TBOPYECTBA,
CHopTa, TpyJa, OOIIEeCTBEHHBIX OTHOIICHUI;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUSI )KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPD@KEHUIO B DPAa3HBIX BHJAaX HCKYCCTBA, CTPEMIIEHHE IIPOSBIATH KauecTBa
TBOPUYECKOI INYHOCTH;

5) ¢usnyeckoro BOCHUTAHHMA, (POPMHPOBAHUA KYJIbTYPbI 310POBbS H 3MOLHMOHAJIBLHOIO
Os1aronosyqus:

MOHUMaHWE U peaju3alusi 3J0pOBOro U 0€301MacHOTo o0pa3a KU3HU (3I0pOBOE MUTAHUE, COOTIOACHUE
TUTUEHUYECKUX TMPaBUJI U HOPM, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OTABIXA, perylspHas Guznyeckas
aKTUBHOCTh), OEpEXHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOI'O OTHOLIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAHHWE IEHHOCTH MPaBWJ HWHIAUBUAYAJIbHOTO M KOJIJIEKTUBHOTO O€30MacHOr0 TIOBEJACHUS B
CUTYalUsAX, YTPOKAIOIINX 3/J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TOCJIEACTBUNA M HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTPEeOJEeHUs aJKOrojisi, HApKOTHKOB,
KypEHHUs);

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00He;

TOTOBHOCTb K aKTUBHOM J€ATENbHOCTH TEXHOJIOTHYECKOH 1 COILIMAIbHOM HAaPaBICHHOCTH, CHOCOOHOCTh
MHUIIUHPOBATh, IJIAHUPOBATH U CAMOCTOSATEIBHO BBIMOIHATh TAKYIO JIEATEIbHOCTD;

MHTEpEC K pa3iuyHbIM cepam mpodecCHOHaTbHOW NeATENIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieil npodeccuu u pean30BbIBaTH COOCTBEHHBIE JKU3HEHHBIE TJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH KHU3HM;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€
CYILLIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKOM KyJIbTYphl: NMPUOOPETEHHE ONbITa IUIAHUPOBAHMS TOCTYIKOB U
OILICHKH MX BO3MO>KHBIX MOCIEACTBUM JIsI OKPY>KaIOLIEH cpebl;

OCO3HaHHUE I1100aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX peleHus;

CHOCOOHOCTH UCIIONIBb30BaTh MPUOOpETaeMble PU U3yUEeHUH OMOJIOTHH 3HAHUS U YMEHUS MPHU PEIICHUN
npo0JeM, CBS3aHHBIX C PAllMOHAIBHBIM MPUPOIONOIB30BaHUEM (COOIIOIEHUE TPAaBIII MTOBEICHHS B TIPUPOJE,
HaIpPaBJIEHHBIX HA COXpaHEHHE PaBHOBECHS B 3KOCHUCTEMAX, OXPaHy BUAOB, SKOCHCTEM, OHochepsl);



AKTUBHOE HENpPUSITUE [EUCTBUN, MNPUHOCSIIIMX BpEd OKpPY)KAOUIEH MPUPOAHON cpene, yMEHHE
MPOTHO3MPOBATh HEOJIATONPUSATHBIC JKOJOTUYECKUE IMOCIEACTBUS MPEANPUHUMACMBIX JCHCTBUH U
npeaoTBpaniaTh ux;

HaJU4ME PA3BUTOIO SKOJOTMYECKOIO MBILIUIEHUS, HKOJIOTMYECKON KYJIBTYpbI, ONbITA JEATEIbHOCTH
3KOJIOTUYECKOW HANpPABICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCS UMHU B ITO3HABATEIbHONM, KOMMYHUKAaTUBHOU U
COLMAJIBHOM TMPAKTUKE, TOTOBHOCTM K YYACTUIO B IMPAKTUYECKOW JEATEIIBHOCTH 3KOJIOTMYECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HA TUAJIOTe KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

COBEPILECHCTBOBAHUE SA3BIKOBOM M YUTATENbCKOM KYJbTYpbl KaK CpEICTBAa B3aUMOJACHCTBUS MEXIY
JIIOJIbMU U TTO3HAHUS MUDA;

MOHWMaHUE crielu(UKH OUOJIOTHH KaK HayKd, OCO3HAHUS €€ poiid B (POPMUPOBAHHH PAIHOHAILHOTO
HAy4YHOT'O MBIIIUICHHS, CO3/IaHUM IIEJIOCTHOTO MPEACTABICHUA 00 OKpYyKarolleM MHUPE KaK O €IUHCTBE
MPUPOJIbI, YETIOBEKA U O0IIECTBA, B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U PEeIICHUH MTPOOIIeM COXpaHeHUs
MPUPOJHOTO PABHOBECHS;

yOXIEHHOCTh B 3HAUMMOCTU OMOJIOTUH /111 COBPEMEHHOM ITUBUIIU3AINH: 00ECIICYCHUSI HOBOTO YPOBHS
Pa3BHUTHS MEIUIIUHBI, CO3JIaHUE TIEPCIICKTHBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYPCHBIC MPOOIEMBI
pa3BUTHS YEIIOBEYECTBA, MOMCKA MyTeH BBIXOJA U3 IIOOATBHBIX AKOJIOTMYECKUX MpoOIeM u obecreyeHus
nepexoja K YCTOMYMBOMY pPa3BUTHIO, pPAlMOHAJBHOMY MCIOJb30BAHUIO MPUPOJHBIX PECYpCOB U
(GhOpMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OMOJOTWYECKUX 3HAHWM B IEJISX TOBBIIIEHUS OOIIEH KYyJbTYpHI,
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM YacTW (PYHKIIMOHATHHOW TPAMOTHOCTH OOYyYaIOLIUXCS,
dbopMupyeMoil pu U3yueHuu OUOIOTHH;

MOHUMaHWE CYIIHOCTH METOJOB IO3HAHMS, HCIOJB3YEMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH
WCIIOJIb30BaTh TMOJydaeMble 3HAHUS JJIs aHalu3a W OOBSICHEHUs SBJICHHH OKPYKAIOIIETO MHpa U
MPOUCXOSAIMINX B HEM U3MEHEHUI, yMEHHE JieNlaTh 00OCHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (DAaKTOB U
MMEIOIINXCA JAHHBIX C LUEIbIO MOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHMS JJIs pEIIeHHs TpolieM B
peaTbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HAaHUE [IEHHOCTH HAYYHOM JESATENbHOCTH, TOTOBHOCTb OCYILIECTBISATH MPOEKTHYHO U
MCCIIEI0BATENBCKYIO ACSITENbHOCTh UHIMBUAYAIbHO U B TPYIIIIE;

TFOTOBHOCTh U CIOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUI0 M CaMO00pa30BaHUIO, K AKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMU TTOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS YUeOHOTO MpeaMeTa «bHoorusy BKITIOUYAIOT: 3HAYMMBIC IS
GbopMHUpPOBaHHUST MHUPOBO33PEHUS OOYYAIONTUXCS MEXKIUCIUIIIHHAPHBIC (MEXKIpPEIMETHBIE) OOIeHAyYHbIC
MOHSTHS, OTPAXKAIOIIME IEeTOCTHOCTh HAyYHOH KApTUHBI MHpa H CHEMU(PUKY METOJO0B TO3HAHMUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPTHs, SBJICHHE, MPOIIECC, CUCTEMa, HAyYHBIN (hakT,
MIPUHITUTI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOICHUE, H3MEPEHNE, DKCITIEPUMEHT
U Jpyrue); YHHUBepCalbHble Yy4yeOHble NeWCTBUS (IIO3HABaTelIbHbIE, KOMMYHHKATHUBHBIC, PETYJATHUBHBIE),
obecnieunBaromue (GopMupoBaHUE (PYHKIHOHAIBHOH TPAMOTHOCTH W COIMAIBHOM  KOMIIETEHIIUU
0o0ydJarmuxcsi;  CIOCOOHOCTh  OOYYalolIMXCs  HCIONBh30BaTh  OCBOCHHBIE  MEXKIUCIUIUTMHAPHBIC,



MHUPOBO33pEHYECKUE 3HAHMUS M YyHHBEpCalbHbIe y4eOHbIE NEWCTBHSA B IO3HABATEIbHOW U COLUAIBHON
MIPAKTHKE.

B pesynbraTe uzydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00IIero oopazoBaHus y o0ydaromerocst OyayT
c(hopMHUpOBaHbI MO3HABATEIbHBIE YHUBEPCAIbHbIC YUeOHbIE NEWCTBUSA, KOMMYHUKAaTHBHbIE yYHHBEpCaJbHbIC
yueOHbIe AeMCTBUS, PETYJISITUBHBIC YHUBEPCAIIbHbIE YUeOHbIEC JEHCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeaMeTHbIe PEe3yNbTaThl OCBOCHHUS TMPOTPaAMMBl CpPEIHET0 OOIIEero oOpa3oBaHUs JIOJKHBI
OTpaXkaTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (JOPMYITUPOBATH U AKTYaTU3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

MCIIOJIb30BAaTh MPH OCBOSHUU 3HAHUH MPHUEMBI JIOTHYECKOTO MBIIIICHHS (aHAaIN3a, CHHTE3a, CPAaBHEHUS,
kinaccuukanumu, o00OIIEHHsI), PaCKPBIBATh CMBICT OHOJIOTMYECKUX TMOHATHH (BBIACIATH WX XapaKTEepPHBIC
MPU3HAKHU, YCTAaHABIMBATH CBSI3U C IPYTHUMH IMOHATHIMH);

OTIPECIIATh IENH JEATCIIEHOCTH, 3a/aBas IMapamMeTpbl W KPUTEPUH WX JOCTHIKECHHUS, COOTHOCHTH
PE3YNBTATHI IEATEIIBHOCTH C ITOCTABIICHHBIMHE LIETISIMHU;

MCIIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS 7151 00bsICHEHUS (DAKTOB U SIBICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE pacCykJAeHUs (MHAYKTUBHbIC, JEAYKTUBHbIE, II0 AaHAJOTUH), BBISBISATH
3aKOHOMEPHOCTH H ITPOTUBOPEUYUS B PACCMATPUBACMBIX SBIICHUSAX, (POPMYITHUPOBATH BBIBOBI U 3aKIIIOUCHHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA IS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH M OTHOIICHHUN B
U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI PAa3HOrO POJa, BBIABICHHBIX B PAa3IMYHBIX
UH(GOPMAIMOHHBIX UCTOYHUKAX;

paszpabarbiBaTh TIUIAH pEHMICHUS TPOOJEMbI ¢ YyYETOM aHajdM3a HUMCIONIMXCS MAaTepUaTbHBIX W
HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB IEJISIM, OIIECHUBATh PUCKH
MOCTEACTBHUMA e TENbHOCTH;

KOOPJMHHUPOBATh U BBIOJIHATH PA0OTy B YCIOBUSX PEAbHOTO, BUPTYAIbHOTO W KOMOHMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 0a3oBbIe HCCIEI0BATEILCKHE TeHCTBUS:

BJIQJICTh HABBIKAMH YYEOHO-MCCIICAOBATEIHCKON U MPOCKTHON JCSATEIbHOCTH, HABBIKAMU Pa3pEIICHUS
po0JIeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSTEILHOMY TMOHMCKY METOJIOB PEHICHHUS MPaKTHUYECKUX
3a/1a4, MPUMEHEHHIO PAa3TUYHBIX METOJIOB TIO3HAHMUS,

MCIIONIb30BaTh Pa3IMYHbIE BUBI JIEATEIHHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €T0 WHTEPIIPETAIINH,
peoOpa30BaHUIO U IPUMEHEHHUIO B YUCOHBIX CHTYAIHsIX, B TOM YHCJIE TIPU CO3/IaHUN YUEOHBIX W COMMATBLHBIX
MIPOCKTOB;

(dbopMUPOBATh HAYYHBII THIT MBIIIICHUS, BIaJIeTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHITHSIMH U
METOIaMHU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/Ja4d B 00pa30BaTCIILHON IEATCIHOCTH W KU3HEHHBIX
CUTYaIIUSAX;

BBISIBJISITh MIPUYUHHO-CIIEACTBEHHBIE CBS3M M aKTyallM3MpOBaTh 3a/lady, BBIIBUTATh THIOTE3y €&
pelleHus, HaXOUTh apTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOUX YTBEPXKIACHUM, 33/1aBaTh MapaMeTPhl U KPUTEPHUH
peIICHHUS;

AHAIM3UPOBATh IMOJTYYCHHBIE B XOJI¢ PEIICHUS 33Ja4d pPe3yJbTaThl, KPUTHYSCKH OIEHUBATH HX
JIOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;



OCYUIECTBIIAITh  LIEJICHANpPABICHHBIA MMOMCK TMEpeHoca CpeACcTB W CIOCOOOB  JACHWCTBUS B
po(hecCHOHATLHYIO CPEy;

yYMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTHUECKYIO 00JIaCTH KU3HECITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBbIE UJEH, IPEJlaraTh OPUTHHAIIbHBIE TIOJIXOIbI U PELICHUS, CTABUTh MPOOJIEMbI U 33aa4H,
JIOITyCKAOIIUE aJbTEPHATUBHBIC PELICHHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHGpopManuu (TEKCTe Y4eOHOro mocoOusi, Hay4yHO-
HOMYJISIPHOM JUTepaType, OMOJIOTMYECKUX CIOBApsAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax HaHHBIX, B
WnTepHere), aHanu3upoBaTh HHOOPMAIIHIO PA3THUHBIX BUI0B U (POPM IPEACTABICHUS, KPUTUYECKH OLICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATH PA3JIMYHbIE METOIBI MPU MOMCKE U OTOOpEe OMOIOTrHYEecKOi
uH(popMaIuu, HeOOXOAUMOI1 JIJ1s1 BBIIIOJIHEHUS yUeOHBIX 3a/1a4;

npuodperarh OTIBIT UCTIOJIb30BaHUS WH(HOPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO HCIOJIB30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMYy MpEeACTaBICHUS OHOIOrHYecKo HH(pOpMALUH
(cxembl, TpaduKH, JUArpaMMBbl, TaOJIHIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4ECTBE CPEACTBA NMPH padore ¢ OMOJOTHYecKOW WH(OpMAIUCH:
NPUMEHSTh XUMHYECKHe, (DU3MYEeCKHe W MaTeMaTHYeCKHMe 3HAKM M CHMBOJBI, (Gopmyibl, abOpeBHarypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATIISAHOCTH;

BJIQ/ICTh HAaBBIKAMHM pACIO3HABaHUS U 3allUThl HHpOpMAIMH, WHGOPMAIMOHHONH Oe30MacHOCTH
JMYHOCTH.

OgiiaieHHe YHHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMU 1€ CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BeexX chepax )KM3HU, aKTUBHO Y4aCTBOBAThH B IMAJIOTe WM JUCKYCCUU
[0 CYIIECTBY OOCYyXIaeMoil TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATH CYKICHHUS OTHOCHTEIHHO
BBITTOJIHEHHSI TIPEyIaraeMoi 3a/1a4d, YIUTHIBATh HHTEPECH] U COTJIACOBAHHOCTH TO3UIIUI APYTHX YIaCTHUKOB
JTUAJIOTa WM TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpPEICTBA OOIIEHUS, MOHMMATh 3HAUYEHHE COIMAIBHBIX 3HAKOB,
MPEIITOCHUTOK BOSHUKHOBEHUS KOH(DIMKTHBIX CHUTYAIHi, YMETh CMSTYaTh KOH(DIUKTHI U BECTH TIEPETOBOPEI;

BJIAJIETh PA3JIIMYHBIMH CIIOCOOAMHU OOIIEHHS U B3aMMOICHCTBHS, TIOHUMATh HAMEPEHUS JIPYTHX JIFO/ICH,
HpPOSIBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeHMKY M B KOpPpeKTHOH ¢opme (GopMynInpoBaTb CBOU
BO3PaKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIh30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh W MCMOJh30BaTh MPEUMYIECTBA KOMAHIHOW W WHAMBHAYAIBHON pabOTHI MPHU pEHICHUU
O6uosnornyeckoi mpoodaeMbl, 000CHOBBIBATh HEOOXOIMMOCTh IIPUMEHEHUS TPYIIOBBIX (POPM B3aUMOACHUCTBUS
IIpU pellIeHnn yueOHOH 3a1auu;

BBIOMPATh TEMAaTUKy W METOJBl COBMECTHBIX NEHCTBUH C y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
KaXKIO0T0 4JIeHA KOJIJICKTUBA;

MPUHUMATH [IETU COBMECTHOW JIE€ATEIHHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATH NEUCTBUS MO €&
JOCTIDKEHUIO: COCTABJIATH IJIAH JCHCTBHIA, PACIIPEENATh POJIH C YYETOM MHEHHH YY9aCTHHKOB, 00OCYKIaTh
pe3yIbTaThl COBMECTHOW PaOOTHI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa W KaXJOTO YYacTHHKA KOMaHIbl B OOWIMH pe3ynbTar Io
pa3paboTaHHBIM KPUTEPUSIM;



IpeJiaraTb HOBBIE NPOEKTHI, OLICHUBATh UACH C MO3ULIMHA HOBHU3HBI, OPUTHMHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPAaTErMUECKOE [OBEJEHUE B pA3IUYHBIX CUTYalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3anus:

UCTIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS TSI BBISIBJICHUSI TIPOOJIEM M X PEIICHUS B )KU3HEHHBIX U yUEOHBIX
CUTyalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHUH 1I€JIEBbIC U CMBICIIOBBIE YCTAHOBKU B CBOMX JICHCTBUAX U
IOCTYIIKax 110 OTHOILIEHUIO K KUBOU IPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh I1O3HABATEJIbHYIO JAESITEIbHOCTb, BBISIBIATH IPOOJIEMBI, CTaBUTh U
(GopMyIMpoBaTh COOCTBEHHBIE 331a4K B 00pa30BaTEIbHON NESITEIbHOCTH U )KU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITENILHO COCTABJIATh IIaH PELICHUS MTPOOJIEMBbI C YIETOM HMEIOIIMXCS PeCYypPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHU;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHOcOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHUIO IIUPOKOH SPYAWIIUM B Pa3sHBIX OONACTIX 3HAHHIA,
IOCTOSIHHO ITOBBIIIATh CBOM 00pa30oBaTeIbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
Pe3ybTAaTOB LIEJISAM;

BJIAJC€Th HaBBIKAMU TI03HABAaTEeNbHOW pe(dieKCHUH Kak OCO3HAHUS COBEpUIAEMBbIX JEHCTBUH U
MBICIIUTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBaHMMH, MCHOJb30BATH MPHUEMBI peIeKCUN JUIl OLEHKH
CUTYyalllH, BEIOOpa BEPHOTO PELLICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPHU aHAIU3€E PE3yJIbTATOB ACATEIbHOCTH;

3) npunsiTHE cedsl M APYIHX:

NPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKU M IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U NMPaBO JPYTUX Ha OIIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MMO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3yabTaThl OCBOEHUS cojaepkaHus ydueOHoro mpenmMera «buonorus» Ha yriayOiaéHHOM
YPOBHE OpHEHTHPOBAHBI Ha obecrieueHre npopuibHOro o0yueHus ooydaronmxcst oOnonorur. OHU BKIIIOYAOT:
cneurduyeckue st OMOJIOTUY HayyHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUIA 0 OCBOESHUIO, MHTEPIPETALIUU
U MpeoOpa3OBaHUIO 3HAHUI, BUABI AESITEIBHOCTH IO MOJYYEHHUIO HOBBIX 3HAHMW M HMX MPUMEHEHUIO B
pPa3IUYHBIX Y4eOHBIX, a TAKXKE B peasbHbIX KU3HEHHBIX cUTyalnusax. [IpenMeTHbie pe3ynbTaThl IpeaCTaBIEeHb
10 TOJIaM U3y4YEHHUSI.

[TpenmeTrHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 knacce A0TKHBI OTpaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (P OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B MO3HAHUM 3aKOHOB IMPUPObl U PELICHUH NPOOIEM PALMOHATIBHOTIO
IPUPOIONOIB30BAHMUS, O BKJIAJI€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX B pa3BUTHE OUOJIOTHH;



BJIaJICHHE CUCTEMOW OMOJIOrMYECKUX 3HAaHUU, KOTOpask BKJIIOYAET: OCHOBOIIOJIAraroye Onoiornieckme
TEPMUHBI W TOHATHA (KHU3Hb, KJIETKAa, OpPraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOpPEeryJIsIus,
CaMOBOCIIPOM3BEJICHUE, HACIIEACTBEHHOCTh, M3MEHUYMBOCTb, POCT W pa3BUTHE), OHOJIOTMYECKHE TEOpUHU
(knetounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHass Teopusi HACJIEICTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBuioBa — o nieHTpax MHOrooOpasusi U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI),
3aKOHbI (€IMHOOOpa3usi MOTOMKOB IIEPBOrO IOKOJIEHUS, PACLICIUIEHUS, YHUCTOTHl TI'aMET, HE3aBUCHMOIO
HacienoBanus I'. Mennens, roMOJOTHYECKUX PSAOB B HacleAcTBeHHOUW u3MeHunBoctd H. WM. BaBumona),
MPUHIUIIBI (KOMIUIEMEHTAPHOCTH );

BJIa/ICHHE OCHOBHBIMU METOJIaMU HAyYHOTO TTO3HAHMSI, HCTIOIb3YEMbIX B OMOJIOTMUYECKHUX UCCIIETOBAaHUIX
KUBBIX 00BEKTOB (OMUCAHKE, U3MEPEHHE, HAOI0IeHUE, SKCTICPUMEHT);

YMEHHE BBLACIATh CYLIECTBEHHbBIE IPU3HAKU: BUPYCOB, KJIETOK POKAPUOT U SYKapUOT, OJHOKIETOYHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIie OaKTepuil, rpu0OB, paCTeHUH, )KUBOTHBIX U Y€JIOBEKa, CTPOCHUS
OpPTraHOB U CHCTEM OPraHOB PACTEHH, >KUBOTHBIX, UEIOBEKA, MPOLIECCOB KUZHEAEATEIIbHOCTH, MPOTEKAIOIINX
B OpraHu3Max paCTeHUH, )KUBOTHBIX U YEJIOBEKA, OMOJIOTUYECKHX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IH3M),
NPEBpAIICHUST DHEPTUH, OpPOKEHHsI, aBTOTPOPHOTO M TeTepoTPO(HOr0 THIIOB MUTAHHSA, (OTOCHHTE3a U
XEMOCHHTE3a, MHUTO3a, Meil03a, raMeToreHe3a, ’MOpruoreHe3a, moCTAIMOPHUOHATILHOTO Pa3BUTHS, PA3MHOKEHUS,
WHAUBUIYAIBHOTO PAa3BUTUS OpraHu3Ma (OHTOTEHEe3a), B3aUMOJICHCTBUS T€HOB, T'€TePO3HCa, NCKYCCTBEHHOTO
oTtbopa;

YMEHHE yCTaHABJINBATh B3aMMOCBSI3U MEX Ty OPraHOUIAMHU KJIETKU U UX (QYHKIUSIMH, CTPOCHUEM KIIETOK
pa3HBIX TKaHEeH U X PYHKIUSAMH, MEXKIy OpraHaMH U CUCTEMaMU OPTaHOB Y pacTEHUIl, )KUBOTHBIX U YEJIOBEKa
U UX QYHKIUSMHU, MEX]Ty CUICTEMaMU OPTaHOB U UX (DYHKIUSAMHU, MEXKAY dTarmamMu oOMeHa BEIIeCTB, dTallaMu
KJIETOYHOTO IMKJIA U XU3HEHHBIX [UKJIOB OPTraHU3MOB, dTallaMd SMOPHOHAILHOTO PA3BUTHS, TEHOTHIIOM H
¢deHotunom, peHoTUoM u pakTopaMu Cpebl OOUTAHUS;

YMEHHUE BBISABIATh OTJIUYMTENIbHBIE MPU3HAKU JKMBBIX CHUCTEM, B TOM YHUCIJI€ PACTEHUMN, KUBOTHBIX U
YEJI0BEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIUKY
JUISL TOKa3aTenbCTBa POJICTBA OPIaHU3MOB Pa3HbIX CUCTEMATUYECKUX PYIII;

yMEHHE pemaTh OWOJOTMYECKHE 3a/laud, BBIABIATH NPUYMHHO-CIEICTBEHHbIE CBSA3M MEXIY
UCCIIElyeMbIMH OMOJIOTMYECKUMHM IMPOLECCaMU UM SBJICHHUSIMH, J€JaTh BBIBOABI M NMPOTHO3bI Ha OCHOBAHUU
MOJTyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH J1a0OpaTOpHbIE M IMpaKTHUYECKHE padoThl, COONIOAATh MpaBuia MpU padore C
y4eOHBIM U JJabOpaTOpHBIM 00OPYJOBAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bI, MPOBEPITh UX IKCIEPUMEHTAIbHBIMU CPEIACTBAMH, (HOPMYIHUPYS 1ETb
HCCJIEIOBAHMSI, aHATM3UPOBATh MOJTYyUYEHHbIE PE3YJIbTAThl U JI€JaTh BHIBObBI;

YMEHHE y4acTBOBaTh B yu€OHO-UCCIIEOBATENbCKON paboTe Mo OMOJIOTHH, DKOJOTUU U MEIUIUHE,
IPOBOIUMOM Ha 6a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJINYHO NMPECTABIATH MOJy4YeHHBIE PE3YJIbTaThl Ha
YUEHHUECKUX KOH(PEPEHIIHSIX;

yYMEHHE OIIEHUBATh STHUECKHE aCIeKThl COBPEMEHHBIX HCCIIeI0BaHUI B 00JaCTH OMOJIOTUU U METULIUHBI
(KIIOHUpPOBaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAMpPaBIEHHOE W3MEHEHHWE TIeHOMa U CO3JlaHue
TPaHCT€HHBIX OPraHU3MOB);

YMEHHE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyaymieil mpodeccnoHanbHON AeATENbHOCTH B 00JacTH
OHOJIOTUH, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPHUHAPUH, CEIbCKOTO XO35ICTBa, MUIIEBON MPOMBIIIEHHOCTH,
yIayOIsTh MO3HABATENbHbIN HHTEPEC, HAIIPaBJICHHBIH Ha OCO3HAHHBIA BBIOOpP COOTBETCTBYIOLIEH Mpodeccun
U TIPOJIOJDKEHUE OMOJIOTHYECKOTr0 00pa30BaHMs B OPTaHMU3ALHUAX CPEIHEro MPO(eCcCHOHATBHOTO U BBICIIETO
oOpa3oBaHusl.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO TTpeameTa «buonorusi» B 11 Knacce 1OMKHBI OTPaKaTh:



c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (D OPMHUPOBAHUU
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOH KapTUHBl MHpa, B II03HAHUU 3aKOHOB IPUPOABI M pELICHUU
HKOJIOTHUECKUX MPOOIIeM YEIIOBEUECTBA, a TAK)KE B PEIICHUHU BOIIPOCOB PALIMOHATIBHOTO TPUPOIOTIONB30BaAHHUS,
U B (hOpMHpOBaHHM LIEHHOCTHOTO OTHONIICHMSI K MPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCUHUCKHUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHE BIAJETh CUCTEMOW OMOJOTMYECKUX 3HAHUM, KOTOPAsl BKJIIOYAET ONPEAEICHUS U IOHUMaHHE
CYUIHOCTH OCHOBOIIOJIATAIOMIMX OHOJOTMYECKHMX TEPMHHOB M TOHSATHHA (BHI, dKocucTema, Ouocdepa),
Ouosnoruueckue Teopun (BoonnoHHas Teopus Y. JlapBuHa, cuHTeTHYeCKasi TEOpHUS IBOJIIOLNN), YueHHS (A.
H. CeseproBa — o myTax ©W HampaBieHusx sBomouuu, B.M. Bepraackoro — o Owuocdepe), 3aKOHBI
(renetmueckoro paBHoBecus k. Xapau u B. BaitnOepra, 3apoasimeBoro cxoacrtsa K. M. bapa), npasuna
(vuaumyma 1O. JluOuxa, 5KOJOTMYECKOW NHHpaMHIBI SHEPruH), rumnore3sl (rumoreza «vupa PHK» V.
['unGepTa);

YMEHHE BIa/JIeTh OCHOBHBIMM METOJAMH HAy4YHOT'O IO3HAHHUSA, HCIOIb3yEeMbIMH B OHOJOTHYECKUX
UCCIICIOBAaHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHMCAHWE, W3MEpPEHHE, HAOIIOJCHHE, OSKCIIEPUMEHT),
croco0aMH BBISIBJICHUS U OLICHKH aHTPOIIOTEHHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHBIE MPHU3HAKU: BHJIOB, OHWOTEOIICHO30B, AKOCHCTeM U Ouochepsl,
CTaOUIM3UPYIOIIErO, JBIKYIIETO U  Pa3pbIBAIOIIET0 €CTECTBEHHOrO0 OTOOpa, aIoNaTpU4ecKoro u
CHUMITaTPUYECKOTO BUA000PA30BaHMs, BIHMSHUAS JABIKYIIMX CHJI ABOJIONMH Ha TeHOMOHI MOMYJISIHH,
IPUCTIOCOOTIEHHOCTH OPraHU3MOB K Cpeie OOMTaHusl, YepelOBaHUs HANpaBICHUN HBOJIIOLMU, KPYrOBOpOTa
BEILECTB U [TIOTOKA YHEPTUHU B SKOCUCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aUMOCBSA3M MEXAYy [MPOLECCAMH 3BOJIIOIUHU, JABWXYIIMMU CUJIaAMHU
AQHTPONOreHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX SKOCUCTEM U IIPUCIIOCOOIEHUAMU K HUM OPTaHU3MOB;

YMEHHE BBISBIATh OTIIMYUTENIbHBIE NMPU3HAKU KUBBIX CHCTEM, NMPUCIOCOOJEHHOCTh BUJOB K Cpene
oOuTaHusA, aOMOTHYECKUX M OHMOTHUYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B
cooO11ecTBax, aHTPOIIOT€HHBIX U3MEHEHHH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIUKY
JUIsL JI0Ka3aTelIbCTBAa POJICTBA OPTaHM3MOB PAa3HBIX CUCTEMATUYECKUX TPYII, B3aUMOCBS3M OPraHU3MOB U
cpeabl OOUTaHMS, €AMHCTBA YEIOBEYECKUX pac, HEOOXOTUMOCTH COXpPAaHEHUs MHOrooOpasusi BUAOB U
9KOCHUCTEM KaK YCJIOBHSI COCYILIECTBOBAHMSI IPUPOABI U YETIOBEUECTBA;

YMEHHE pelath OHOJOTHYECKHE 3a/ayd, BbBIABIATH NPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCJIETyeMbIMU OMOJIOTMUECKHMHU TPOLECCaMHU U SIBJICHUSIMM, JI€JIaTh BBIBOJbI U MPOTHO3bl Ha OCHOBAaHUU
MIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh Ja0OpaTOpHble M MpaKkTHUECKUEe padoThl, cOoOMIONaTh MpaBUia NMpU pabdoTe ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYIOBaHUEM;

YMEHHE BbIIBUTaTh TUIIOTE3bI, MPOBEPATh UX IKCHEPUMEHTAIbHBIMU CPEACTBaAMH, (HOpMYIHUpYs LEeb
UCCJIEI0BAHMS, AHAJIU3UPOBATH MOJYyUYEHHbBIE PE3YJIbTATHI U JI€NIaTh BHIBOJIBL;

YMEHHE YYacTBOBaTh B Yy4eOHO-MCCIIEOBATENbCKOM padoTe Mo OWOJIOTHH, HKOJOTUH U MEIUIMHE,
IPOBOAMMOM Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJWYHO MPEACTABIAThH MOJyYeHHbIE PE3YyIbTaThl Ha
YUYEHUYECKUX KOH(DEePEHIHSIX;

YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKJIECHUU KU3HU, YEJIOBEKA M YEIIOBEYECKUX pac, O
NPUYHHAX, TOCIEICTBHUIX M CIIOCO0axX MpeoTBpalleH s r100albHbIX H3MEHEHUH B Ouocepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymied mpodeccHuoHaIbHON IEATENHPHOCTH B 00JacTH
OMOJIOTUH, 3KOJIOTUH, MPHUPOAONOIB30BaHUs, MEIUIMHBI, OHOTEXHOJOTHH, IICUXOJIOTHH, BETEpUHAPUU,
CENIbCKOTO XO035HCTBA, MUILEBOM MPOMBIIIUIEHHOCTH, YITyOJIATh IO3HABATEIbHBIA HHTEPEC, HANIPABICHHBIN Ha
OCO3HAHHBII BBIOOpP COOTBETCTBYIOMIEH NPOGECCUH H MPOJOJDKEHHE OHOJOTHYECKOr0 00pa3oBaHUS B
OpraHMU3aIMsaX CpelHero NpodecCHOHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Konrposbnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypenr
1 buonorus xak Hayka
2 JKuBble crcTeMBI U UX H3yUYCHHE
3 buosnorust kinetku 0.5
4 XuMHYecKasi OpraHu3aIus KJICTKA 10
5) Crpoenrne u GyHKIUHU KICTKA 8
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
7 HacnencrBennas nndopmarnus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa O HacJIEICTBEHHOCTH U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOT S 4
17 PesepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
1 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus U €€ pe3yJibTaThl 14 2
Maxkpo3BoItOLMS U €€ PE3yIbTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHus 9 1.5
DKOJIOTHS BUAOB U TOMYJISIAN 9 0.5
DKos0rUs coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpyrKarolas cpeaa
12 PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

buosnorns xak KOMIUICKCHas! HAyKa U KaK
4acTbh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3anuia )XUBbIX CUCTCM

HcTopust OTKPBITHS U U3YUYEHUS KIICTKU.
Knerounas Teopus

Metoasl MOJNIEKYJIIPHOM U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
«3y4eHune MeTo10B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
neHtpudyruponanue, [1L[P)»

XMUMHYECKUH COCTAB KJIIETKU

0.5

MuHepalibHbI€ BEIlleCTBa KJIETKHU, UX
Ouosoruyeckas poib

Opranuyeckue BeecTBa KIeTKH —
6enku. JlabopaTopnas pabora
«OG6Hapy>xeHHe OETKOB ¢ TOMOILBIO
Ka4eCTBEHHBIX PEAKIIHID)

CgoiicTBa, K1accupuKkanys U QyHKIUNA
0enKoB

0.5




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YTJII€BOJAbI

11

12

13

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

Hyxkneunosbie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICJIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [lpyrue
nykieosuarpudocharsr (HTD)

0.5

14

CexsennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeToapl CTpYKTYypHOM OHOIOTHI

Tumnel K1eTOK. HpOKapI/IOTI/IquKaH KJICTKa

17

18

19

CtpoeHnune dyKapruoTUYECKON KIIETKH.
[IpakTuueckas pabora «3yuenue
CBOICTB KJIETOUHOI MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KIeTKU
OnHOMeMOpaHHbIE OPraHOU bl KIETKH.
[TpakTnyeckas padora «3yueHue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIbHBIX
KIJIICTKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAHOMIBI KJIETKH:
MUTOXOHJIPUH, TUIacTU L. JlabopaTopHas
pabota «VccnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX

0.5

21

HemeMOpanHble opraHOU bl KJIIETKH




22

Crpoenue u GyHKIUH 1Ipa 1

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas pabora
«/3y4yeHune cTpoeHus KJIETOK pa3InYHbIX
OpPraHU3MOBY

ACCUMWISIIIUS ¥ TUCCUMUIIALIUS — JBE
CcTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«3y4yeHune KaTaauTU4eCKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

@depMeHTAaTUBHBIN XapaKTep peakiuii

KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

pabota «M3y4yenue pepMEeHTaTUBHOTO 1
paclieruieHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe mporeccoB pOTOCHHTE3A U 1
XEMOCUHTE3a»

0.5

30

AHas’poOHBIE OpraHu3Mbl. Buibl
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHe MpoIeccoB OpOKEHUS U
JIBIXaHHSDY

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPTreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuum MaTpuyHOTO CHHTE3a
TpaHckpunUs — MAaTPUYHBIA CHHTE3
34
PHK
35 Tpaucasus u e€ Tarnbl
36 KoaupoBanue amuHokucior. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u
JYKapHOT
38 MoutekysipHbIE MEXaHU3MBbI SKCIIPECCHH
TCHOB Y 3YKapHOT
Bupycsl — BHekIieTOUHbIE (HOPMBI KU3HU
39 U obnuratHble mapa3utsl. [IpakTunyeckas 0.5
paborta «Co3manue MOJEIN BUPYCa»
40 BupycHsle 3a00neBaHus yeloBeKa,
JKUBOTHBIX, PACTCHU
41 Hanorexnonoruu B 6Moa0ruu u
MEIUIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cunte3 JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpEnapaTax»
45 JleneHnue KJIETKM — MHUTO3
46 Tunsl kneTok. KapruoknHe3 U HTUTOKUHES. 05

JlaGopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHYMKA KOpEIlIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perysiius AKU3HEHHOIO LUKIIA KIETOK

48 Opranu3M Kak eIuHOE 11eI0e

49 Tkanu pacrenuii. JJaboparopuas pabora 05
«3y4yeHue TkaHel paCTCHUN '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHnas pabota «M3yueHue Tkanen 0.5
KUBOTHBIX)
Oprassl. CHCTEMBI OpPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpPTraHOB I[BETKOBOT'O PACTECHUS

52 Ornopa Tena OpraHu3MoB

53 JIBroKeHHEe OpraHu3MOB

o4 [Inutanue oprann3MoB

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

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NmmyHHast cucTemMa 4yesoBeka




PazgpaxxumocTs 1 perymsnus y

63
OpPraHU3MOB
64 I'ymopanpHast peryisnus 1 SHIOKpUHHAs
cHCTeMa KUBOTHBIX M YeJIOBEeKa
65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB
66 [TonmoBoe pazMHOXKEHHE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas padora 05
«HM3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpEapaTax»
69 WNuauBuyansHOE pa3BUTHE OPTraHU3MOB
— OHTOTEHE3
70 3akyaJKa OpraHOB U TKaHEU U3
3apOJIBIIIEBHIX JIUCTKOB
Poct u pazBuTHE )KUBOTHBIX.
71 JlaGopatopHas paboTa «BplsiBieHHe 05
IPU3HAKOB CXOJICTBA 3apO/IbIIIEeH
MO3BOHOYHBIX JKUBOTHBIX)»
Pa3zMHOXeHUE U pa3BUTHE PACTECHUM.
79 JlaGopatopHas paborta «CtpoeHue 0.5
OpPraHOB Pa3MHOMXEHHS BBICIINX
pacTeHumn»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TeHETUKHU KaK HayKH
74 OCHOBHBIE TIOHATHS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«/Ipo3oduia kak 00bEKT TeHETHUECKUX
HUCCIIEJOBAHUN

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpeuuBanue. [Ipaktuaeckas pabora

75 " 1 0.5
N3ydenue pe3ynpraToB
MOHOTHOPHAHOTO CKPEIIMBAHUS Y
JIpo30¢uiIs"

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanu3upyloliee CKpeuBaHue. 1
Hemnonnoe nomuHupoBanue
JuruGpunHoe ckpeniruBaHue.

78 [TpakTiueckas pabora «3yuyenue 1 05
pe3yNbTaTOB TUTHOPUIHOTO '
CKPEIIUBAHUS Y IPO30(DUITBD»

79 [{uTomornyeckrue OCHOBBI TUTHOPHIHOTO 1
CKpEIIMBaHUS

80 CrerieHHOE HaclleJIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 I'enernka momna 1

83 I'enoTun kak MeJI0OCTHAs CUCTEMA 1

84 I'eneT4ECKUI KOHTPOJIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA

85 M3MeHunBOCTh MpU3HAKOB. BUbl 1
U3MEHUYUBOCTH

86 MonudukaonHas U3MEHYHBOCTh 1




87

88

BapuauuvoHHbII psia U BapUallMOHHAs
kpuBas. JJaboparopHas pabota
«HccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KoMOnHaTHBHAsI N3MEHYHNBOCTE

0.5

89

MyTaunoHHasi U3MEHYUBOCTb.
[IpakTuueckas pabora «MyTtanuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAl[HIOHHOTO
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA
['eneruka yenoseka. [IpakTuueckas
pabota «CocTaBlIeHHE U aHAIN3
POAOCIIOBHO

MeToasl METUITMHCKON T€HETUKH

0.5

93

94

95

3HavYeHrEe METUIIMHCKON TeHETHKH B
NPEIOTBPALICHUN U JICUCHUH
TeHETHYECKUX 3a00JIeBaHUN YeJIOBEKa
OCHOBHBIE TIOHATHS CEIEKIHH.
JlaGopatopHas pabota «3yueHue copToB
KYJIbTYPHBIX PACTEHHH U TIOPO/T
JIOMAITHUX KHUBOTHBIX)»

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabora «3yuenue
METO/IOB CEJIEKIIUN PAaCTEHUI»

0.5

0.5




JlocTH>KEeHMS CeJIEKIMU PACTECHUN U
96 JKUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHuU
97 CoxpaHenue, n3y4eHue 1 UCI0JIb30BaHHE 1
TeHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpaciib
98 npou3BojcTBa. [IpakTuyeckas padbora 1 0.5
«M3y4yeHne 00beKTOB OMOTEXHOIOTUNY
99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOM 1
Ounonoruun
100 XpoMOCOMHas M TeHHAsI HH)KEHEPHUS
101 MenunuHcke OMOTEXHOJIOTUA
102 PesepsHbiit ypok. IToBTOpeHue, 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bceero Koutpoanusie  Ipaxruseckue il?»y‘lel-ll/lﬂ :)Iﬁlc)l;l;OBaTenbnme
padoThI padoThI pecypeni
1 OpodmoniionHast Teopust Y. JlapsuHa 1
5 JIBHoKyIIME CHIIBI 3BOJIFOLMA BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cymiectBoBaHue, 1
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD
4 ®opMHUpPOBAaHNE CUHTETUYECKON TEOPUU 1
3BOJIIOLUU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
6 [Honynsiius — snemMeHTapHas €IMHHLIA 1
3BOJIIOLIMU
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BplIsiBIeHNE U3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BU1a»
8 DOneMeHTapHbIe GaKTOPBI IBOTIOLUU 1
9 Dddext ocHoBarens. Ipdext 1
OyTBUTIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nomyJsisiui: 1
reorpaduyeckas, Ononormueckas
11 EctectBeHHbI 0TOOp — HanpaBISIOLINI 1
(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas pabora «3ydeHne
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Tpumeps! ipucnocoOaeHU y
OpraHu3MoB: Mopdosiornieckue,
¢buznonornueckue, ONOXMMUIECKHE,
noBeneHueckue. Jlaboparopuas padora
«[IpucrocobeHust OpraHu3MOB U UX
OTHOCHTEIbHAs 11eJ1eCO000Pa3HOCTh)»

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTHIECKOMY
KPUTEPHIO)

0.5

16

17

CrpykTypa BUaa

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIIOLUU

18

19

20

CBs13b MUKPO3BOJIIOINH U
ANUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/IbI U3yUEHUS IBOJIOLUU
buoreorpaguiecknue MeToabl U3yUEeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIIOTHYECKUE METOIBI U3YUCHUS
HBOJTIONNHU




MonekyJIapHO-TEHETUUECKHUE,

22 OMOXMMHUYECKHE U MAaTEMaTHYECKUE
METO/]IbI U3yUYEHUS IBOJOLUU

23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

o5 HayuHblie runmoTessl IpOUCX 0K ISHUS
JKW3HU Ha 3emJie

26 JloHaydHBIC IPEICTABICHUS O
3apOKJICHUH JKU3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTO/IbI €€ N3yUEeHHUS.

29 Jlaboparopuas pabora «/3ydeHne u 0
OIMCAaHNE UCKOITAEMBIX OCTATKOB &
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel opraHnyecKkoin
ABOJTIOIINH

31 DBOITIOLUS 3YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

39 pacturensHOro Mupa. [IpakTudeckas 0
pabora «3yueHue ocooeHHOCTEM &
CTPOCHHS PACTCHHH Pa3HBIX OTICIIOB)

33 OCHOBHBIE 3TaIlbl BOJIOIUU )KUBOTHOTO

MHUpa




OBosronus )KUBOTHBIX. [IpakTnueckas

34 pabora «/3yueHue ocooeHHOCTEH 0.5
CTPOCHHUSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuoiamMm

36 MaccoBble BEBIMUpaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOILIOTO

37 CoBpeMeHHbIN SKOJIOTUYECKUI KPU3HC,
€ro 0COOEHHOCTH

38 CoBpemMeHHas cCTeMa OPraHHYECKOTO
MPOIILIIOTO

39 OcCHOBHBIE CHCTEMaTUYECKHE TPYIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHSI — HayKa O YeJIOBEKE

41 Passutne npexacrasienuii o
MIPOUCXOXKICHUH YEIOBEKA
Mecto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yueHue ocoOeHHOCTEN 0.5
CTPOCHUSI CKEJleTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM»

43 JIBM>KylIMe CUiIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMAITBHBIX (JAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaeoreHeTrKa M MaJIeOreHOMHUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHne 3K0I0rHuecKux
ajlanTalui 4eJoBeKay

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie " pa3BUTHE SKOJIOI'HHA

51

Mertoab! skonoruu. Jlabopatopnas
pabota «l/3y4eHne METo10B
IKOJIOTHYECKUX HCCIICIOBAHUI»

0.5

52

53

3HadeHne YKOIOrMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBeT Kak
sKosIoruueckuii paxrop. JlaboparopHas
pabota «BblsiBiIeHHE PUCTIOCOOICHUI
OpPraHMU3MOB K BIIMSIHUIO CBETA»

0.5

55

AbGuoTtndeckue axktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnast pabota «BrisBiienue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIIUSTHUIO TEMIIEPATyPhD»

0.5

56

Abunotnyeckue gpakropsl. BiaxHocTh
KaK 3KOJIOTUYECKHI (pakTop.
JlaGopaTopHas paboTa « AHAaTOMHUYECKUE
0CcOOEHHOCTH pacTeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 0OuTaHUSI OPTaHU3MOB

buonornueckue PUTMBI




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GpakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUTSL CYIIIECTBOBAHUSI OPTaHU3MOB B CpeJie
oOuTaHus

62 DKOJOTUYECKHIE XapaKTEPUCTUKU
MO JISIIUN
OCHOBHBIE TIOKA3aTEeIH MOIYJISIUH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
OJIOBAsl CTPYKTYypa
OCHOBHBIE TIOKA3aTEeIH MOIYJISIUH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKoJjorudeckasi CTpyKTypa MomyJisiuu

66 JlnHaMuKa MONYJISIIHAA U €€ peryJsnus

67 KpuBsie pocta 4MCIEHHOCTH MTOMYJISIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HuIla BUa.

68 JlaboparopHnast pabota 05
«[IpucrnocobneHus ceMsiH pacTeHUH K '
pacceneHuto»

69 Bun kak crucreMa mommy isimia

70 3aKOHOMEPHOCTH MOBEICHHS 1 MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITasi CHCTEMa

73 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 W3meHeHns coo011ecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTPOIIOTEHHBIC YKOCUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabora

80 «3yueHue u onucaHue 0.5
ypOO3IKOCHUCTEMBDY
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBHI OPraHU3MOB
B DKOCUCTEMaX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUTIOB Ha CyOOpTraHN3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmemnnanerapuas
obonouka 3emnu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 KpyroBopoTs! BemecTs n
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue denoBeka Ha onochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 OxpaHa npupo bl

93 OCHOBHbBIE TIPUHIIMITBI YCTOHYHUBOTO
Pa3BUTHS YECIIOBCUECTBA U MPUPOJIBI
ParnmonansHO€ IPUPOIONIOIB30BAHUE U

94 coXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiu

95 Oo6o06meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3yJIbTaThD»

96 Oo6o6menne o Teme «MaKpOIBOIIOIHS
U €€ pe3yJIbTaThD»

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

08 O6o06menue no Teme «IIpoucxoxaenue
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O6001enue mo Teme «IKOJIOTUsl — HayKa
0 B3aMMOOTHOIIICHUSIX OPTaHIU3MOBY

100 O6o006menne no Teme «OpraHu3mMsl U
cpena oOuTaHUS

101 O060061eHne o TeMe «DKOJIOTUS BUIOB U
TIOITYJISALAI

102 O600menue mo Teme «buocdepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5






YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1.

2.

Bbopoaun I1.M., Beiconkas JI.B, JApimmmui I'.H, PyBunckuit A.O. u 1p.;
oz pea. B.K.Illymuoro u I'.M. /lpimmuma. Yaeonuk bruonorus. Oomas
ouomnorus 10-11 kmaccel. [Ipodunbaeiii ypoBeHb. B 1Byx gactsax. M.:
«IIpocsemenue,. 2014 .-303 c.: uin. — (AkaAeMUYECKUMN IITKOJIbHBIN
Y4EOHHK)

Jemvmun .M., Cabmmna O.B., Beiconikas JI.B. u ap. buonorus. O6mas
ouosiorusi. 10-11 kmaccel. [IpakTuxkym.

METOINUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1.

2.

buonorus. Yrinyonéunsiit ypoBenb.10-11 kinaccsl. MeTonnueckue
pexomeHaauuu 1 padoune nporpammsl. GI'OC.

barye A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorus. bonpmon
CIIPaBOYHUK JIJIS IITKOJIBHUKOB W TTOCTYTIAIOITNX B BY3bl. - M.: Jlpoda, 2009;
bormanoa T.JI., ComnomoBa E.A. buonorus. CnopaBoyHuUK ISt
CTapUIEKIIACCHUKOB U nocTynaromux B By3bl. — M.: ACT-npecc, 2006.
bonrosa 1.B. Coopuuk 3a1a4 o oOuieil OMoa0ruu sl HOCTYMAOIINX B
BY3blL. - M.: «OHukc 21 Bex» «Mup u o6pazoBanue», 2005;

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET

1. http://old.fipi.ru/ (denepanbHbIii HHCTUTYT NEAATOTHYSCKUX U3MEPEHUI
(DOUIIN))

2. http://www.fcior.edu.ru/ (denepanbHblii eHTP HHHOPMALIMOHHO-
oOpazoBarenbHbIX pecypcoB, OLIOP)

3. http://festival.1september.ru/ (dectuBans megarornyecKux UacH

«OTKPBITBIN YPOK»)

http://www.uroki.net/docxim.htm (/Ins yuurens Xumuu 1 OUOJIOTHH )

http://www.krugosvet.ru/taxonomy/term/46 (Quuuknoneaus Kpyrocser)

6. http://interneturok.ru/ru/school/biology/10-klass (Buaeoypoxmu.
buonorus 10 ki)

ok
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