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HOSACHUTEJIBHAS 3AITNCKA

IIporpamma mo yuebHomy mpeamery "buonorms" (masee - OHWOJOTHS) HAa YPOBHE CpEIHETO OOIIero
oOpa3zoBanus pa3paboraHa Ha ocHoBe DenmepanpHOoro 3akona ot 29.12.2012 Ne 273-®3 «O0 oOpa3oBaHHH B
Poccwuiickoii @enepanumn», PI'OC COO, Konnennuu npenoaasanus yueOHoro npeamera «buoaorus» nu 0CHOBHBIX
TIOJIOXKCHUH (enepanbHoil paboueii mporpaMMbl BOCIIHTAHUS.

Yuebnsrit nmpeamer «buonorusa» yrimyonéuHoro ypous usydeHus (10—11 kmaccel) sBIsieTcs OTHHM W3
KOMITOHEHTOB TpeIMEeTHOH obnactu «EcTecTBeHHO-HayuHble npeamers». CormacHo nosoxkenusim ®I'OC COO
npo¢uIbHBIE yU4eOHbIE TPeAMETH, H3ydaeMble Ha YIIyOIEHHOM YpOBHE, SIBISIIOTCS crocoboMm auddepeHnanum
00y4eHHs Ha YPOBHE CPEIHETO 00Iero 0Opa3oBaHus U MPU3BAHEI 00ECIICYUTh IIPEEMCTBEHHOCTh MEKIY OCHOBHBIM
o0IIMM, CPEAHUM OOLIMM, CPEIHHM IPO(ECCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs KaKAblid M3
9THX Yy4eOHBIX NPEIMETOB JODKEH OBITh OPHUEHTUPOBAH HA IIPHOPUTETHOE pELIeHHEe O00pa30BaTEIbHEIX,
BOCIIMTATEIbHBIX M Pa3BHBAIOIINX 3aJad, CBA3AHHBIX C NMpoQopueHTanueH oOydJaromIuxcs W CTUMYJIHPOBaHHEM
MHTEpeca K KOHKPETHOH 00JacTH Hay4YHOTO 3HAHMS, CBS3aHHOTO C OWOJOTHEH, MEIUIMHON, SKOJIOTHEH,
MICUXOJIOTHEH, CIIOPTOM HJIU BOCHHBIM JIEJIOM.

IIporpamma mo ydeOHOMY mpeamery "bumonorma" nma€r mpencTaBieHHE O LENM W 3amavyax H3ydCHHS
yaebHOTO mpenmera «buwomorms» Ha yrayOnEHHOM YpOBHE, oOmpeneseT oO0s3aTenbHOe (MHBapHAHTHOE)
MPEIMETHOE COJepKaHUEe, €ro CTPYKTypHUpOBaHHE II0 pas3felaM U TeMaM, paclpeleleHHe 10 Kiaccam,
PEKOMEHAYET IIOCIENOBAaTEIbHOCT, M3YUCHHMs y4eOHOro Marepuasa ¢ yd4ETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOT0 Mporiecca, BO3pacTHBIX 0cOOCHHOCTEH o0ydatomuxcs. B mporpamme
1Mo OHMOJIOTMH PEaln30BaH MPUHLIUI NPEEMCTBEHHOCTH C W3ydeHHWEM OHOJIOTHM Ha ypOBHE OCHOBHOTO OOLIETO
obpa3oBaHus, Omarofapst 4eMy NpPOCMaTpPHBAETCs HANPABICHHOCTh HA MOCIEAYIONIEE pPa3BHTHE OHOJIOTHYECKHX
3HAaHWH, OPHEHTHPOBAaHHBIX Ha (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHMS, HKOJIOTHIECKOTO
MBILLICHUS, NPEICTaBICHUI O 37I0pPOBOM 00pa3e JKM3HHM, Ha BOCHHTaHHE OEPEKHOTO OTHOIICHHS K OKpYKarolleH
NpUPOJHOIL cpene. B mporpamme 1o Ouosioriu Takke 1moka3aHbl BO3MOXKHOCTH y4eOHOro npeaMeTa «buonorus» B
peamm3ammu TpeboBannit ®I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M MPEIMETHBIM
pesynbTataM oOOy4eHHS ¥ B (DOPMHPOBAHMM OCHOBHBIX BHJOB YYEOHO-IIO3HABATENBHOH JEATEILHOCTH
00y4JaromuXxcsi IO OCBOCHHIO COJepKaHHsi OHOJIOrMYECKOro o0Opa3oBaHMS Ha YpPOBHE CpEOHEro oOIero
obpazoBaHusl.

Yuebnbiif npeamer «buonorus» Ha ypoBHE CpemHEro oOmiero oOpa3oBaHUs 3aBepllacT OHOIOTHYECKOE
o0Opa3oBaHKe B LIKOJIE ¥ OPHEHTHPOBAH Ha pacUIMPEHUE U yriryOieHHe 3HaHWH 00y4aloUIuxcs O KUBOHM MpUpOJE,
OCHOBax MOJIEKYJSIPHOM W KIETOYHOW Ouoysiornu, SMOpHUONIOTMH W OWOJIOTMM Pa3BUTHS, TE€HETHKH, CEJIEKIIUH,
OGMOTEXHOJIOTHH, 3BOJIIOIIMOHHOTO YIEHHS ¥ SKOJIOTHH.

Wzyuenne yueOHOro mpeamera «buonorus» Ha yriayOJeHHOM YpOBHE OPHEHTHPOBAHO Ha IOJTOTOBKY
o0yyaromuxcsa K MOCIEAYIOIMEMY TOIY4eHHI0 OHOJIOTMYeCKOro 0O0pa3oBaHUS B By3aX M OPTraHH3alMAX CPEIHErO
npodeccronansHOro o6pazoBaHus. OCHOBY €ro coJepKaHHMsS COCTaBIISICT CHCTEMa OHOJIOTHYECKHX 3HAHUH,
MOJYYCHHBIX TIPH U3YYEHHH OOYJaroIIMMHUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX Pa3JesioB OMOIOTHH Ha YPOBHE
OCHOBHOTO obmero ob6paszoBanus, B 10—11 kiaccax 3TH 3HaHMSA MONy4arOT pa3BUTHE. Tak, PaCIIUPEHBl U
yray0JaeHsl OMONIOTHYECKHe 3HAHHUSA O PACTEHUSX, )KUBOTHBIX, TpHOax, OakTepusIX, OpraHu3Me uYeoBeKa, OOInX
3aKOHOMEPHOCTSIX JKHW3HH, JOINOJHUTEIBHO BKIIIOYEHBI OHMOJOTMYECKHE CBEACHHS INPHKIAJHOTO M ITOHCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJIb30BaTh KaK OPUEHTUPHI JUIS TOCIEIYIOIIero Beidopa npodeccun. Bo3moxHa
TaKXKe MHTErparys OHOJIOTHYECKUX 3HAHUI C COOTBETCTBYIOIIMMH 3HAHUSAMH, MOITY4EHHBIMH 00yUYaIOIIUMUCS IpU
M3ydeHUH QU3UKH, XUMHH, Teorpadiu 1 MaTeMaTHKH.

CrpykTypa mporpamMmbl 1o ydeOHOMY mpenMeTy "Buomorms" oTpakaeT CHCTEMHO-YPOBHEBHIH U
HBOJIIOIIMOHHBIN MOIXOABI K H3y4deHHIo Omonornu. CoOrJIacCHO MM, H3y4arOTCsl CBOICTBa M 3aKOHOMEPHOCTH,
XapaKTepHbIE AJS JKUBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3allUM, 3BOJIOLMU OPraHUYECKOro Mupa Ha 3emie,
COXpaHEHMs1 OMOJIOTMYECKOro pa3sHooOpas3us IuiaHeTsl. Tak, B 10 Kiacce M3ydaloTcs OCHOBBI MOJICKYJIIPHOM M
KJIETOYHOW OHOJOTWH, 3MOPHOJIOTHM ¥ OWOJOTHM pPa3BUTHA, TCHETHKH U CENEeKIHH, OMOTEeXHOJOTHH U
CHUHTETHYECKOW OWOJIOTHH, aKTyalm3HpYyIOTCA 3HaHHWA oOydJaromuxcs Mo OOTaHWKE, 300JI0THH, aHATOMHH,
¢usnosornn venoseka. B 11 xilacce n3yyaroTcest 3BOIIOIIMOHHOE YU€HHE, OCHOBBI 9KOJIOTHH U Y4eHHe 0 Ouocdepe.

YueOHsIit mpeaMer «bHoorHsD) MpU3BaH 00ECTIEYUTh OCBOCHHE O0YYAIOIINMHUCS OMOIIOTHYECKHUX TCOPHI 1
3aKOHOB, HJeH, MPHUHIUIIOB M MPaBWJ, JIKAINIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPA,
3HaHMWH O CTPOEHHMH, MHOTO0Opa3uu U OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, IOITyJISIUY, OMOIIeH03a, SIKOCHCTEMBI, O
BBIJIAIONINXCS HAYYHBIX JOCTHIKEHUSIX, COBPEMEHHBIX HCCIICOBAHUSIX B OWOJIOTMH, TPHUKIAJHBIX AacleKTax
Omosornuecknx 3HaHWHA. [l pa3BUTHS W TOJAEpKAHHUS HHTEpeca OOydalommxcss K OHOJOTHHM Hapsay Co
3HAYUTEIbHBIM OOBEMOM TEOPETHUYECKOr0 MaTepHaja B COAEPKaHWH HMPOTPAMMBI MO0 OHONOTHH MPETyCMOTPEHO



3HAKOMCTBO C HCTOPHEH CTAHOBJICHHS W Pa3BUTUS TOH WJIM MHOW 0OMacTH OHONOTHH, BKIAZOM OTEUECTBEHHBIX U
3apyOeKHBIX yUEHBIX B PEIICHHE BAKHEHIINX OMOTOTHYECKHUX M 3KOJIIOTHYECKUX MPOOIIEM.

Lenp u3ydenust yuebHoro npeamera «buomnorus» Ha yriayOJaEHHOM ypoBHE — OBIIaJieHHE O0y4arolyuMUcs
3HAaHUSAMH O CTPYKTYPHO-()YHKIIMOHAJIBHOW OpraHM3alliy JKMBBIX CUCTEM PAa3HOTO paHra W IpuoOpeTeHre yMeHui
WCIIONB30BaTh O3TH 3HAaHWS B (OPMHUPOBAHHUM WHTEpeca K OINpenesliéHHOH oOmacTi TmpodeccHoHamIsHON
NIeSITeTHPHOCTH, CBSI3aHHON C OMOJOTHEH, WM K BEIOOPY Y4eOHOTO 3aBEICHHUSA IS MPOTOIDKEHUS OHOIOTHIECKOTO
00pa3oBaHuUs.

Joctmxenne nenu u3ydeHus ydaeOHoro mpeamera «brnonorns» Ha yriryOnéHHOM ypoBHE oOecriedunBacTCst
pELICHNEM CIIEIYIOMNX 3a/1a4:

OCBOEHHE OOYYarOIIMMHUCS CUCTEMbI OHMOJIOTMYECKUX 3HaHHH: 00 OCHOBHBIX OHMOJIOTHYECKHX TEOPHSX,
KOHLETILHUSIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBWaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-
HaYYHYIO KapTHHY MHpPa; O CTPOSHHH, MHOT000pa3uH U OCOOCHHOCTSAX OMOJIOTHYECKUX CUCTEM (KIIETKA, OPTaHU3M,
MOMyYJISIUsl, BUJA, OWOreoneHo3, Ouocdepa); O BBIAAIOMINXCS OTKPHITHUSX M COBPEMEHHBIX HCCIICJIOBAHUSX B
OuoJioruuy;

O3HAaKOMJICHHE OOYyJalOMMXCsS C METOJAAMH TO3HAHUS JKMBOM NPHUPOMBI: HCCIEIOBATEIBCKUMH METOAAMH
Omosornuecknx HayK (MOJEKYJISIPHOH W KIETOYHOW OMOJIOTHH, SMOPHOIIOTHH M OHOJIOTHH Pa3BUTHS, TEHETUKH U
CCJICKIIMH, OHMOTEXHOJOTUH ¥ CUHTETUYECKOM 61/IOJ'IOFI/II/I, IIaJICOHTOJIOTHH, 3KOJ'IOFI/II/I); METOJAMH CaMOCTOATCIIBHOI'O
MPOBEACHUST OMOIOTHUECKHUX MCCIEAOBAHUH B JIaDOpaTOpHy 1 B Mpupoe (HabIroIeHNne, U3MEPEHHE, SKCIIEPUMEHT,
MOJICTIHPOBAHUE);

OBIaJicHNE OOYYAIOIIMMKCS YMEHHUSIMH: CaMOCTOSTENBHO HAaXOAWTh, AHAM3UPOBATh U HCIOJIB30BATH
OuoJIOrHYecKy0 MH()OPMAIIMIO; MMOJH30BATHCS OHMOJOTHYUCCKON TEPMHUHONOTHEH M CHMBOJIMKOH; YCTaHABJIMBATh
CBSI3b MEXIY pPa3BUTHEM OMOJIOTMH U COIMAIBFHO-3KOHOMUYECKUMHU M HKOJOTHIECKIMH NTPOOIEMaMHt YeJI0OBEIECTBA;
OLICHMBATh IMOCJIEACTBUSI CBOCH JEATEIBHOCTH 10 OTHOLICHUIO K OKPYXKaIOIeH NMpUpOAHON cpelie, COOCTBEHHOMY
3JI0POBBIO U 370POBBI0 OKPYIKAIOIINX JIIOJICH; OOOCHOBBIBATh U COOJIOAATh MEphl MPOMMIAKTHKH UH()EKIIHOHHBIX
3a0oeBaHnH, IpaBUIa MMOBEJCHUS B NPUPOJE U oOecrieueHns: 0e301MacHOCTH COOCTBEHHOH KH3HEAEATEIHLHOCTH B
Ype3BBIYANHBIX CHUTYalUsX NMPHPOIHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHbBIC HAay4YHbBIC
OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y OOYYAIONIMXCS WHTC/UICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B MPOIlECCe 3HAKOMCTBA C
BBIJJAIOIIMMUCSA OTKPBITUSIMH U COBPEMEHHBIMH HCCIECJOBAHUSIMH B OHOJIOTHH, PEIIaeMbIMU €10 IpoliemMamu,
METOJIOJIOTHEH OHONIOTHYECKOTO HCCIIEAOBAHUS, IPOBENCHHS OSKCIEPHUMEHTAIBHBIX HCCICIOBaHUN, pEIICHHS
OHoJIOTHYECKHX 3a/a4, MOAETHPOBAHUS OHOJOTHYECKIX 00BEKTOB U IPOIIECCOB;

BOCIIMTaHHE y OOYYaIOIIMXCSl IIEHHOCTHOTO OTHOIICHMS K JKMBOW NPHUPOJE B IEJIOM M K OTIEIbHBIM €€
00bEeKTaM U SBJIECHUAM; (POPMUPOBAHUE SKOJOTHIECKOH, TEHETHUECKOI TPaMOTHOCTH, 00IIel KyJIbTyphl OBEACHHS
B [IPUPOJIE; UHTETPALIMY €CTECTBEHHO-HAYYHbIX 3HAHUU;

npuoOpeTeHne O0YYaIOIUMHUCS KOMIIETEHTHOCTH B PAllMOHAIGHOM IPHPOAOIIONB30BaHUH (COOIIOICHNE
MPaBWJI MOBEJCHUSI B NMPHUPOIE, OXpaHbl BHIOB, SKOCHUCTEM, OMOC(EpHI), COXpaHEHNH COOCTBEHHOTO 3/10POBBS H
3I0POBbsSI OKPYXKAIOIIUX Jroneii (CoOMoaeHnusT Mep MPOPHIAKTHKH 3a00jeBaHuil, obecreueHne Oe30MacHOCTH
JKHU3HEACATCIBHOCTH B lIpe:’;BI:-I‘Iaf/’IHI)IX CUTyallUIX MTPUPOAHOTO M TCXHOI'CHHOT'O xapaKTepa) Ha OCHOBC
WCTIONIb30BaHMS OMOJIOTUYECKUX 3HAHUH M YMEHUH B TOBCEAHEBHOM XKU3HHU;

CO3[JaHME YCJOBHI ISl OCO3HAHHOTO BbIOOpa O0OyYalomMMKCS WHIMBHAYaJIbHOW 00pa3oBaTeNbHOM
TPaeKTOPUH, CHOCOOCTBYIOIIEH TOCIEeNyIOUeMy MPOPEecCHOHATBHOMY CaMOOIPEEICHNI0, B COOTBETCTBHU C
VHJIMBHYaJIbHBIMA HHTEPECAMH U MTOTPEOHOCTSIMH PErnoHa.

OO1mee 4nciio 4acoB, OTBEJCHHBIX HAa M3y4eHHWE OWOJIOTMH HA YIIIyOJIEHHOM YpOBHE CPEJHEro OOIIeTro
oOpasoBanms, coctaBisieT 204 gaca: B 10 xmacce — 102 ygaca (3 yaca B Hepemo), B 11 xitacce — 102 yaca (3 gaca B
HEJIEI0).

OT100Op OpraHU3alMOHHBIX (OPM, METOJOB U CPEICTB OOY4eHHs] OHMOJIOTMH OCYIIECTBILIETCS C y4ETOM
CHeHI/Iq)I/IKI/I €ro COACPIKAHUA U HAIIPABJIICHHOCTHU Ha IMPOIOJDKECHHUE OMOJIOTHYECKOTO 06pa3OBaHI/IH B OpraHu3anusax
cpenHero npoheCCUOHATBFHOTO U BBICIIET0 00pa3oBaHusl.

OO0s3aTeNbHBIM  YCJIOBHEM TIpH O00y4YeHHHM OWOJIOTMM Ha YIrIIyOJNIEHHOM YpOBHE SIBISETCS HpPOBEIEHHUE
7ma00paTOPHBIX M MIpakTHUECKuX padoT. Takxke ydactue 0oOydaromKMXcs B BBINOJHEHHH IMPOEKTHBIX M y4eOHO-
UCCIIE/IOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX ONPEIEISieTCs] YYHUTeJleM Ha OCHOBE MMEIONIMXCS MaTepHaIbHO-
TEXHHYECKUX PECYPCOB M MECTHBIX IPUPOJIHBIX YCIOBHI.



COJEP KAHUE OBYUYEHUS
10 KJIIACC

ConepkaHue MPOTrpaMMBbl, BBIIEIEHHOE KYPCU80M, HE BXOJUT B MPOBEPKY TOCYIapCTBEHHOM HTOTOBOM
atrectanuu (I'MA).

Tema 1. Buosnorust Kak Hayka

CoBpeMeHHasi OMOJIOTHST — KOMIUIEKCHast Hayka. KpaTkas uctopusi pa3sutusi Ouoinoruu. buonornueckue
HayKHd M U3ydaemble MU Ipobiembl. OyHIaMeHTaIbHbIE, MPUKIIAJHbIe U MOUCKOBBIE HAay4YHBIC HCCIIEAOBaHUS B
6uonoruu.

3nadyeHrne OMOJOTHH B (POPMHPOBAHUHN COBPEMEHHOH eCTeCTBEHHO-HAYYHOW KapTWHBI Mupa. [Ipodeccun,
CBsI3aHHBIC C OWoJOrueil. 3HaueHHe OMOJIOTMH B MPAKTHYECKOH NESTENPHOCTH YeJOBeKa: MEAMIMHE, CEIbCKOM
XO3SHCTBE, TPOMBIIUIEHHOCTH, OXpaHe MPUPOIBIL.

JdeMoHcTpauuun

[optpersr: Apucrorens, Teodpact, K. Jlunuent, XK. b. Jlamapk, Y. dapsun, Y. I'apsei, I'. Mennens, B. 1.
Bepnanckwuit, U. I1. [Taenos, . Y. Meunukos, H. U. Basuinos, H. B. Tumodeer-Pecorckuii, [Ix. Yorcon, ®. Kpuk,
. K. benses.

Tabmuupl u cxembl: «CBsI3b OMOJIOTHH C IPYTUMHU HayKaMu», «CucteMa OHOJIOTHUECKUX HAYK.

Tema 2. J)KuBble cHCTeMBI H HX U3y4YeHHe

JKuBble cucTembl Kak TpeaMeT u3ydeHus Owonoruu. CBOMCTBA JKMBBIX CHCTEM: €AMHCTBO XMMHYECKOTO
COCTaBa, MOHUCKPETHOCTb W  LEJIOCTHOCTb, CIOKHOCTh M  YNOPSHAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb,
CaMOOPIaHU3aIMsl, CAMOBOCIIPOU3BEACHNUE, Pa3APaKUMOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YpoBHH OpraHu3allid >KHUBBIX CHCTEM: MOJIEKYJISIPHBIM, KII€TOYHBIM, TKAaHEBBIH, OPraHU3MEHHBIM,
MOMYJIAUOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OHoreoneHoTndeckuii), omocdepnsiii. [Ipomeccsl, mpoucxonsimue B
JKHUBBIX cucTeMax. OCHOBHbBIE TIPH3HAKH XUBOro. JKn3Hb Kak (popMa cyliecTBoBaHuUs MaTepuu. Hayku, usydaromune
JKUBBIE CUCTEMbI Ha PAa3HBIX YPOBHAX OPraHU3aAINH.

Wzyuenne xuBBIX cucteM. Mertonpl Ounonormdeckod Hayku. HalOmiomeHuwe, M3MepeHHE, SKCIIEPHMEHT,
cucreMaruszanus, MeraaHanus. [loHsTre o 3aBUCMMON U HE3aBUCUMOW niepeMeHHoH. [[nanupoBanue skciepyuMeHTa.
[TocranoBka m mpoBepka rumore3. HyneBas rumoresa. ITonsitue BbIOOpkM M e€ nocroBepHOCTh. Pasbpoc B
O6uonorndyecknx JaHHBIX. OIEHKa OCTOBEPHOCTH IMOJMYYEHHBIX Pe3yNlbTaToB. I[IpHUMHBI MCKa)KeHUS PE3yJIbTaTOB
skcnepuMenTa. [IoHATHEe CTaTHCTUYECKOTO TECTA.

JdeMoHcTpanuun

Tabmupl u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «buonorumueckue cuctembl», «CBOWCTBA >KUBON
MaTepun», «YPOBHU OpraHM3allMU SKUBOW Npupoab», «CTpoeHHE >KUBOTHOW KIETKH», «TKaHM >KHBOTHBIX»,
«CucreMBl OpPraHOB YEJIOBEYECKOTO oOpraHmsmay, «buoreomenosy», «buocdepa», «MeToasl H3yUeHHs >KUBOU
MIPUPOIBIY.

ObopynoBanue: 1abopaTopHOE 000PYI0BAHHE JUIS IPOBEACHHS HAOIIOACHUH, N3MEPEHHUH, SKCIIEPIMEHTOB.

IIpakTnyeckast padora «/cnonbp3oBaHUE Pa3INYHBIX METOAOB MIPH U3YUYEHUH KHUBBIX CHCTEM.

Tema 3. Buosorust KJaeTkn

KrneTka — cTpykTypHO-(QYHKIMOHANEHAS €AWHUIIA )KUBOTO. McTOpHs OTKpBITHA KIIeTKH. Paboter P. ['yka, A.
Jlesenryka. Knerounass teopust (T. IBamn, M. llnetinen, P. Bupxos). OCHOBHBIC MONOXEHHUS COBPEMECHHOM
KJIETOYHOM TEOpUHU.

MeToapl MOJEKYJSIPHOW U KICTOYHOW OHOJOrMU: MHKPOCKOIMHMS, Xpomarorpadus, 3imexktpodopes, MeTo.n
MEUCHBIX aTOMOB, JuddepeHransHoe NeHTpU(YTHPOBaHNE, KYJIbTHBUPOBAHUE KIETOK. M3yyenue Yukcuposanuvix
Ka1emoK. OIeKTpOHHas MUKpockomusi. Kowugokanenas mukpockonusa. Bumanvnoe (npuoicusnennoe) usyuenue
KAemoK.

JlemoHcTpanuu

Ioprperts: P. T'yk, A. JleBenryk, T. llIBann, M. IlIneiinen, P. Bupxos, K. M. Bap.

Tabmuier u cxembl: «CBETOBOM MHKPOCKOI», «IEKTPOHHBIN MHKPOCKOI», «lcTopus pa3sBUTHS METOIOB
MUKPOCKOTIA.

OOopyznoBaHHe: CBETOBOW MHKPOCKOII, MHUKPOIpENaparhl PacTHTENBHBIX, )KUBOTHBIX M OaKTepHaibHBIX
KJIETOK.

IIpakTuyeckass padora «/3yueHue METONIOB KIETOYHOW Ouosornu (Xpomarorpadus, 3mnekTpodopes,
muddepenunansHoe nenTpudyruposanue, [IP)».

Tema 4. XumMuuyeckasi Opranu3anus KIeTKH



XUMHUYECKUH COCTaB KJIETKH. Makpo-, MHKpPO- M yJIbTpaMUKpOdJeMeHThl. Boma u e€ ponp Kak
pacTBOpHTENS, pEareHTa, y4acTHe B CTPYKTYPHPOBAaHHM KIIETKH, TEIUIOPEryJsiquu. MUHEpaibHbIE BEIIECTBA
KJIETKH, X OMoJIoTnuecKast poiib. Poiib KATHOHOB M aHUOHOB B KIIETKE.

Oprannyeckre BelIeCTBa KIETKH. buonornueckue momuMepbl. benkun. AMHHOKHCIIOTHBIH COCTaB OEJIKOB.
Crpyktypsl OenkoBoi Mousiekynbl. [lepBudHast cTpykTypa Oenka, NMENTHAHAs CBsA3b. BTopuuHas, TpeTmdHas,
4eTBepTHYHAsA CTPYKTYphl. JleHaTypanus. CpoiictBa OenmkoB. Kimaccubpukamms O6emkoB. buomornueckue (yHKImm
6enkoB. [Ipuonut.

YraeBonsl. MoHOCaxapupl, TUCAXapHIbl, OJUTOCaXxapuAbpl M mHonucaxapuipl. OOIIMA IIaH CTpOeHHA U
(hM3UKO-XMMHUYECKHE CBOMCTBA YII€BOI0B. bronormuecknue GpyHKINH yriieBoI0B.

Jlumuner.  TmapodunbHo-ruapodoOHble  cBoiicTBa.  Knaccudukamus — munupoB.  Tpuriamuepunsl,
(ochonumusl, Bocku, crepouasl. buonornyeckue GpyHknmuy nunuaos. OoOmme cBolcTBa OHOIOrHYecKuX MeMOpaH
— TEeKy4eCTbh, CIIOCOOHOCTH K CAMO3aMBIKaHHIO, TOTYPOHUIIAEMOCTb.

Hyxneunosele kucnotel. JJHK u PHK. Crpoenue nHyknenHoBbIx Kucnor. Hykneotumst. I[Ipuniun
komIuieMeHTapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoiinHas crnupaigb. MecTOHaXxoXIEHHE U
omnonornueckne pynkuun JJHK. Bugst PHK. ®yakunn PHK B kietke.

Crpoenne Monexynsl AT®. Makposprudeckue cBsi3u B Moniekyne AT®. buonormueckne pynkmmn ATO.
BoccraHoBneHHble mepeHOCUMKH, WX (yHKumu B Kknetke. Jpyeue uykneosuompugocpamor  (HTD).
CexsernupoBanue [JHK. Memoowr eenomuku, mpanckpunmomuxu, npomeomuxu.

CrpykTypHass Ouonorus: OHOXUMHUIECKHE W OMOPH3UIECKUE HCCIIEAOBAHUS COCTaBa M NMPOCTPAHCTBEHHOM
CTPYKTYpPBI OMOMOJIEKYIL. Modenuposanue cmpykmypsi u QyHKYyuti GUOMONLEKYI U UX KOMIIeKkco8. KomnviomepHulil
Ou3aiin U opeanuyeckuli cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpauun

[optpetsr: JI. Ilonunr, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C. [Ipy3unep.

Huarpammel:  «Pacrmipenenenre XMMHUYECKHX JJIEMEHTOB B HEXHUBOM mpupone», «Pacmpenenenue
XMMHUYECKHX JIEMEHTOB B JKHBOM NPUPOIEY.

Tabmuuer n cxemsl: «llepnogudeckass TabaMIa XUMHIECKHUX 3JIEMEHTOB», «CTPOCHHE MOJICKYIBI BOIBI,
«BemectBa B cocTaBe OpraHu3MoB», «CTpoeHne MOJEKynbl Oenka», «CTpyKTypbl OEIKOBOH MOJEKYIIBI»,
«CTpoeHHe MONEKyNn yriaeBoJoB», «CTpoeHHe MOJIeKyNl IHUIUAOB», «HykiaenHoBble KHCIOTHY, «CTpoeHHe
MouteKkyasl ATO».

O0opyznoBaHue: XUMUUECKas TIOCy/ia 1 000pyIOBaHHE.

JladopaTopHas padora «OO0HapyXeHHE OEJIKOB C TTOMOIIIBIO KAYECTBEHHBIX PEAKITUIN.

JlabopaTtopHasi padora «llccienoBaHne HYKJICHHOBBIX KHCIIOT, BBIIEJICHHBIX M3 KJIETOK Pa3IHMYHBIX
OPTaHH3MOBY.

Tema S. CTpoenue u pyHKIUHU KJIETKH

Turmel KIeTOK: 3yKapHOTHYecKas M Tpokapuotudeckas. CTpykTypHO-()yHKIMOHaIbHBIE 0Opa3oBaHUs
KJIETKH.

CrpoeHue mHpoKapuoTHUecKOW KkieTku. KiierouHas creHka Oaktepuil m apxeil. OCOOEHHOCTH CTPOEHUS
rerepoTpodHOii 1 aBTOTPOGHOI MPOKAPHOTUIECKUX KIETOK. MECTO U POJIb MPOKAPUOT B OHOLIEHO3aX.

Crpoenne u (GYHKIHOHHPOBAHUE DYKApUOTHUYECKOH KieTku. Ilmasmarmdeckas MemOpaHa (TUia3manemma).
CrpykTypa miaa3MaTHdeckoil MeMmOpaHbl. TpaHCHOpPT BeIIeCTB dYepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: MaCCHBHBIM
(muddysust, obneru€nnas auddysusi), aKkTUBHBIH (MEPBUYHBIH W BTOPUYHBIA AKTHBHBIA TPAHCHOPT).
[Nomynponnnaemocts MemOpanbl. Pabora HaTpmii-kaimeBoro Hacoca. ODHJOLUUTO3: IHHONWTO3, (HaromuTos.
Ox3onuTo3. Kiterounas crerka. CTpykTypa U QYHKIUH KICTOYHOH CTEHKH pacTeHUIl, TPHOOB.

Murormasma. [{uto3oss. [{utockener. [IBrokeHue ImTomiazMbl. OpraHouabl kieTkd. OmHOMeMOpaHHbIC
OpraHou/Ibl KIeTKu: 3HAomIazmMaruueckas cetb (JI1C), anmapar ['onbkH, TM30COMBL, X CTPOEHHE M (DYHKIUH.
B3anmocBsa3bp  OgHOMEMOpPaHHBIX OpraHoWJoB KieTkH. CTpoeHHe TpaHyJIsIpHOTO peTHKyiyMma. Mexanusm
nanpaenenuss beakos ¢ OIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [ mamkwii
(arpanynsapHBIA) SHAOIUNIA3MATHYECKHH peTHKyIyM. CekpetopHas QyHKIus ammapaTta [onpmiu. Moouguxayus
benxos 6 annapame I onvooicu. Copmuposka 6enxog ¢ annapame I onvoxcu. TpaHcnopt BenecTs B KieTke. Bakyonun
pacTUTeNbHBIX KiIeToK. KneTounstii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOWIBI KJIETKH: MHUTOXOHIPWH, IUIACTUABL [Ipoucxooicoenue MUmMoxoHoputi u
naacmuo. Cumbuozenes (K.C. Mepeosckosckuti, JI. Mapzynuc). Ctpoenne U QyHKIMM MUTOXOHJAPHH M IIIACTHI.
[lepBuuHbBIE, BTOPUYHBIE W CIOXHBIE IUIACTUABI (POTOCHHTE3UPYIOUIMX JyKApHOT. XJIOPOIUIACTBI, XPOMOILIACTHI,
JIEHKOIUIACThI BBICIIMX PACTEHUH.



HememOpannbie opranouabl kieTku CTpoeHue U GyHKIMH HeMEMOPaHHBIX OpPTaHOUIOB KIETKH. PHOOCOMEI.
IIpomescymounvie @unamenmol. MHUKpODMIAMEHTBL. AKkmuhnogvie Mukpoguiamenmsi. MBbIIIETHbIE KIETKH.
Axmunogvle KomnoHenmul Hemvluleunwvlx Kiemox. Mukpotpybouku. Knerounsiit nenrp. CTpoeHue u ABHKEHHE
KTYTUKOB ¥ pecHH4YeK. MukpoTpyOoukn nutoruiasmel. LleHtpuons.  Beaku, accoyuuposannvie ¢
Mukpoguramenmamu u mukpompybouxamu. Momopuwie 6enxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U QYHKIUH. SHepHbIil OeTKOBBIi
marpukc. [IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B MHTEP()A3HOM SAPE. DYXPOMAMUH U 2emepoxpoMamuH.
Benxu xpomatnHa — TUCTOHBL. JuHamuka a0epHou 06010uKu 8 Mumose. Aoepmbiii mpancnopm.

Knerounsie BimodeHus. CpaBHHTENbHAS XapaKTEPHUCTHKA KIETOK 3YKapuOT (PacTUTEIBHOW, XMBOTHOH,
TpUOHOH).

JdeMoHCcTpanuu

Ioptpersr: K.C. Mepexxorcknit, JI. Maprysmmuc.

Tabmuupl n cxembl: «CTpoeHHE SYKapHOTUYECKOH KIETKM», «CTpOEHUE KHMBOTHOU KieTKH», «CTpoeHHUe
pacTUTENILHOM KIeTKN», «CTpoeHHe MUTOXOHIPUY, «S11po», « CTpoeHHe MPOKapUOTHYECKOH KIETKUY.

ObopynoBaHne: CBETOBOW  MHKDOCKOIN, MHKPOIPENApaThl  PAaCTUTEIBHBIX, JKUBOTHBIX  KIETOK,
MHKpOIIpenaparsl 0aKTepHaIbHBIX KIETOK.

JlabopaTopHasi padora «/3yueHre CTpOeHUS KIETOK Pa3IUUHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydeHue cBOMCTB KICTOUHOU MEMOPAHBD».

JlaGopatopHas padora «cciaenoBanne mia3Moi3a 1 JETIa3MOJIN3a B PACTUTEIBHBIX KIETKaxX).

IIpakTuyeckas padora «/3ydyeHne ABHKEHHS [IUTOILUIA3MBI B PACTUTENBHBIX KIETKAX).

Tema 6. OOMeH BellecTB U NpeBpalllecHNe JHEPTUH B KJIeTKe

AccHUMHUIIAINSA M AUCCHUMHIJLINUS — JIBE CTOPOHBI MeTabonm3Ma. Twrel oOMEHa BEmIecTB: aBTOTPO(HBIN U
rerepoTpodHbId. YuacTue Kuciopoga B OOMEHHBIX IIpoleccax. OJHEpreTHYeckoe O00ecredeHue KIIETKH:
npeBpaiieine AT® B oOMeHHbIX mpoueccax. PepMEHTATUBHBIM XapakTep peakuuil KIETOYHOro MeTadoyn3Ma.
@depMeHTBI, HX CTpoeHHWe, cBoiicTBa u MexaHm3M nercTBusa. Kodepmentsl. Otiamums (epMeHTOB OT
HEOPTaHMYECKUX  KaTalu3aTOpOB. bBemKH-akTHUBATOpPHl M OCIKU-MHTHMOMTOPHI.  3aBHCHMOCTH  CKOPOCTH
(hepMEHTATUBHBIX peaklUuii OT Pa3IMYHBIX (PAKTOPOB.

IlepBUYHBIM CHHTE3 OpraHMYECKHX BEIIECTB B KieTKe. POTOCHHTE3. AHOKCUCEHHbIU U OKCULEHHbIl
@omocunmes 'y 6bakmepui. Ceemocodupaiowue nueMenmovl U NUSMEHMbL PeaKyuonHozo yewmpa. Pomb
XJIOPOIUIACTOB B mporiecce (ortocunreza. CeroBas U TeMHOBas (asbl. @omoovixanue, Cs., C4. u CAM-munot
@omocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BnusiHUME pa3nuyHbBIX (AKTOPOB Ha CKOPOCTh (DOTOCHHTE3A.
3HaueHne GoTocuHTE3A.

XeMOCHHTE3. PaznooOpaszue OPTaHU3MOB-XEMOCHHTETHKOB: HUTpHUUIHPYIOIIHE Gakrepuw,
xKeJie300aKTeprn, cepodaKTepy, BOJOPOAHbIE OaKTepuu. 3HaYeHHE XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Bumsl OpoxeHus. IIpomyKTbl OpOKEHHSI M WX HCIOJIB30BAHUE YEIOBEKOM.
AHa’poOHbIE MUKPOOPTaHU3MbI KaK 00BEKTH OMOTEXHOJIOTHH M BO30y1uTesn OoJe3Hei.

AbpoOHble OpraHM3Mbl. OJTambl dHepreTuueckoro ooOmena. [loarotoBurenbvHbI dTam. [nmkonus —
6eCKHCIOPOAHOE PACIICTIIICHNE TITIOKO3HI.

Bronornyeckoe oxucieHue, WK KIETOYHOE JibIXxaHHE. Poib MUTOXOHIpHIT B mporeccax OMOJIOTHYECKOTO
okucnenus. lukauueckue peakiuu. OxuciautenabHoe (ochopunupoBanue. Duepeus MemMOPaAHHO20 2padueHma
npomonog. Cunmez AT®: paboma npomonnoti ATD-cunmaswl. [IpeumyiecTBa adpoOHOTO MyTH 0OMEHA BEUIECTB
nepex aHa3poOHBIM. D(PPEeKTHBHOCTE IHEPTETHIECKOTO OOMEHA.

JdeMoHcTpauuun

Ioptpertsr: Ix. ITpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuemnn, I'. A.
3aBap3uH.

Tabmumer u  cxembl: «®DoTocuHTE3», «JHepreTmdyeckuii oOMeH», «buocuHTes Oenka», «CTpoeHUe
dhepmeHTay, «XEMOCHHTE3Y.

O0opyznoBaHHe: CBETOBOW MHKPOCKOI, 00OpYJOBaHHE MJIsl IPUTOTOBJICHUS MOCTOSHHBIX M BPEMEHHBIX
MHKPOIIPENaparos.

JlaGopaTopHas pabora «/3y4ueHne KaTaTUTHYECKOH aKTUBHOCTH (PEpMEHTOB (HA MPHUMEpE aMMIIa3bl WU
KaTajasbl)y.

JlabopaTtopnasi padora «l3yueHne (EpPMEHTATHBHOIO pACIIEIUICHUS] IEPOKCHIa BOJIOpOAa B
PacTUTENILHBIX M )KUBOTHBIX KIIETKaX).

JladopaTopHasi padora «CpaBHEHHE TPOIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE TIPOIECCOB OPOKECHHS U JBIXAHHS.



Tema 7. HaciiencrBenHass nHoOpMauus U peaju3ainus eé B KieTKe

Peakmmn MaTpuyHOTO CHHTE3a. IIpHHIMI KOMIUIEMEHTAPHOCTH B pEAKIMAX MATPUYHOTO CHHTE3a.
Peanmu3zanust HacnencTBeHHO uHpopManmu. ['eHeTHdyeckuil Kox, ero cBoWcTBa. TpaHCKpHUNIMSA — MAaTPUYHBIN
cuate3 PHK. IIpuHUIMOBI TpaHCKPUNIUHK: KOMIIEMEHTApHOCTb, AHTHUIAPAJUIETbHOCTh, AaCUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 syxapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpaucisamus u e€ stanbl. Yuactue TpancnoptHeIx PHK B OmocuaTese Oenka. YcmoBus OMocHHTE3a Oerka.
Konuposanue amuHOKuCoT. Posb pubocom B OnocuuTese Oenka.

Cospemennvie npeocmasienus o cmpoenuy 2enog. OpraHu3alus TE€HOMa y TNPOKapHOT M JYKapHOT.
Perymsiuunst akTHBHOCTH TeHOB y npokapuoT. [ umoresa omepona (P. JKakoo, XK. MaHo). MorekyaapHuvle mexanuzmul
aKcnpeccuu eenos 'y sykapuom. Pone xpomamuna 6 pezynayuu pabomul 2enog. Perynsnus oOMEHHBIX IPOLIECCOB B
kietke. Knerounslit romeocras.

Bupycsl — HekneTouHbIe (YOPMBI KU3HH 1 00JIUraTHBIE apa3uThl. CTPOCHNE MPOCTHIX M CI0XKHBIX BUPYCOB,
peTpoBHpYCOB, OakTepuodaroB. JKusuennvii yuxn JHK-codepocawux eupycos, PHK-codepoicawux eupycos,
baxmepuoghazos. Obpammnas MpancKpunyus, peeepmasa, UHmeepasd.

BupycHsie 3a601eBaHus 4eJI0BeKa, )KUBOTHHIX, pactenuii. CIIN, COVID-19, counansHble 1 METUITHHCKHE
poOIIEeMEL.

Buounpopmamuxa: unmezpayus u anamusz 6onvuwux maccusog («bigdatay) cmpyxmypuuix 6uonocuueckux
Odannuvix. Hanomexnonoeuu 6 ouonocuu u meduyuwne. IIpoepammupyemvie ynxkyuu Oeixos. Cnocobvl docmagku
Jlekapcme.

JdeMoHcTpanuu

[Moptpetsr: H. K. Konsios, 1. Y. iBaHOBCKUH.

Tabnumer u cxemsl: «brocunTe3 Oenkay, «['eHeTndecknit Komy, «Bupyce», «bakTeprodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIH BUPYCay.

Tema 8. JKM3HEHHBIN UK KICTKH

Knerounsnii muki, ero mnepuoasl W perymsanus. MuTtepdaza m muTo3. OCOOCHHOCTH IPOIECCOB,
nporekarommx B uHTepdaze. I[loaroropka KiIeTKH K JeneHHIO. [IpecMHTETHYecKHH (ITOCTMHTOTHYECKHH),
CUHTETHYCCKHUI M TOCTCUHTETHYCCKHIA (IPEMUTOTUYECKUI) IEPUOIBI HHTEP(A3HI.

Marpuunsiit  cunre3 JHK — pemmukanus. Ilpunmuner perukammu  JIHK:  koMmmieMeHTapHOCTS,
MOJIYyKOHCEPBATUBHBIM CHUHTE3, aHTUHapaieabHocTh. Mexanu3m pemnmukaunun JJHK. Xpomocomel. Ctpoenue
xpomocoM. Tenomepsl U TemoMepasa. XpOMOCOMHBIA HA0Op KICTKH — KapUOTHUIl. JIUIUIOWIHBIA M TarIOWIHBIH
HabOpBI XpoMocoM. ['oMoIoruuHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jenenue knerkn — muto3. CTaauyu MUTO3a U IPOUCXOASIINE B HUX npouecchl. Tunsl MuTo3a. Kapnokunes n
UTOKHHE3. bruojornyeckoe 3HaYeHNE MUTO3A.

Perymsiuus MUTOTHYECKOTO IMKJIA KIETKH. [IporpamMMmupyemast KiieTo4Hast THOeIb — anoITo3.

Knerounoe  smpo,  Xpomocombl,  (YHKIOMOHANIbHas  TE€HOMHKA.  Mexanusmsl  nponugepayuu,

ougppepenyuposku, cmapenus u euberu kiemokx. «Llugposas knemxa» — Ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUSA KIIeMKU.

JdeMoHCcTpanuun

Tabnumer 1 cxembl: «KU3HEHHBINA UK KISTKI», «MuT03», «CTpoeHune XpoMocomy, «Pemmukarmst JTHK».

O6opynoBaHHe: CBETOBOM MUKPOCKOT, MUKpOTIpenapathl: «MUTO3 B KJIETKaX KOpEeIKa JyKay.

JladopaTopHasi padoTta «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOTIpENapaTax».

JlaGopaTtopunass padora «HabmomeHne MHTO3a B KIETKaX KOHYHMKA KOpeIKa Jyka (Ha TOTOBBIX
MHUKpPOTIpenapaTax).

Tema 9. CTpoenue u pyHKIIMH OPraHU3MOB

Buonorndeckoe pasHooOpasue  opraHu3MoB. OJHOKJICTOYHBIE, KOJOHHAIBHBIC, MHOTOKJICTOYHBIC
OpraHU3MBl.

OcoOCHHOCTH CTPOSHUS M JKHU3HENEATEIILHOCTH OJHOKIETOYHBIX OpTaHW3MOB. baktepuu, apxeu,
OJTHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIC BOJAOPOCIH, APYTrUe MPOTUCTHI. KOTOHMATbHBIE OpTaHU3MBI.

B3auMocBs3bp yacTeld MHOTOKJIETOYHOTO OpraHuM3Ma. TKaHW, OpraHbl U CUCTeMbl OpraHoB. OpraHu3Mm Kak
enuHoe nenoe. 'omeocras.

Tkann pacrenuil. Tumbl pacTHTENBHBIX TKaHEW: oOpa3zoBaTeNbHAs, MOKPOBHAs, MPOBOAAIIAS, OCHOBHAs,
MexaHu4deckass. OCOOCHHOCTH CTPOCHUS, DYHKIIMIA U PACIIOIOKEHISI TKaHEH B OpraHaxX pacTCHHA.

TkaHM XKUBOTHBIX M 4ejOBeKa. THUIIbl JKMBOTHBIX TKaHEH: SIIHMTENIHAaIbHAs, COSAUHUTCIbHAS, MBIIICYHAS,
HepBHas. OCOOEHHOCTH CTPOCHUs, GYHKIMI M PACTIONOKEHUS TKaHEeH B OpraHax )XUBOTHBIX U YEJIOBEKa.



Opranbl. BereraruBHble M reHepaTuBHBIE OpraHbl pacTeHWi. OpraHbl U CHCTEMBI OPTaHOB JKHBOTHBIX H
yenoBeka. OyHKIMHM OPraHOB M CUCTEM OPraHoOB.

Onopa Tena opranusmoB. Kapkac pactenuil. CkeneTsl OJAHOKJIETOYHBIX M MHOTOKJIETOYHBIX XKHBOTHBIX.
Hapy>xHblit 1 BHyTpeHHU ckeneT. CTpoeHHe U TUIIBI COeAMHEHUS KOCTEH.

JlBmxeHue opraHn3MoB. J[BHXKEHHE OJHOKIECTOYHBIX OPTaHM3MOB: aMEOOHMIHOE, JKIYTHKOBOE, PECHUYHOE.
JIBr>keHHEe MHOTOKIIETOYHBIX PACTEHHH: TPONM3MBI U HACTUH. [IBH>KE€HHE MHOTOKIIETOYHBIX KMBOTHBIX M YEJIOBEKA:
MbllIedHast cucrema. Peduexc. CkeneTHble MBIIIIBI U X paboTa.

IIntanne opranmsmos. Iloryomenue BOABI, YTIIEKHCIOrO ra3a W MUHEPANIBHBIX BEIIECTB PACTEHHSAMH.
IInTanne >KUBOTHBIX. BHYTPHIIONOCTHOE M BHYTPHKIIETOYHOE NHINEBapeHHe. [IuTaHue MO3BOHOYHBIX JKUBOTHBIX.
OTnenbl NUIIEBAPUTENBHOTO TpakTa. [InuieBapurensHble xkenessl. [IueBapuTensHas CUCTEMA YeI0BeKa.

Jpixanve opranm3moB. J[pixanue pactenuil. /lpixanue >kMBOTHBIX. [ud(dy3us ra3oB uepe3 MOBEPXHOCTb
kieTku. Koxnoe npixanue. /lpixaTenpHas moBepxXHOCTh. JKabepHoe U IErouyHoe IpIxaHue. /IpIxaHue MO3BOHOYHBIX
JKUBOTHBIX U YeJIOBEKA. DBOJIOIMOHHOE YCIOKHEHHE CTPOEHMs JIETKUX MO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenbHas
cucreMa 4dejoBeKka. MexaHM3M BEHTWIALUU JETKUX y NTUIl U MIEKONHUTAIONMX. Perymsamus IbIXaHus.
JpIxatenapHbe 00BEMBI.

TpaHcnopT BEIIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCHOPT BELECTB Y KUBOTHBIX.
KposenocHas cucrema u e opranel. KpoBeHOCHash cuCTeMa IO3BOHOUYHBIX JKMBOTHBIX M uenoBeka. Cepie,
KPOBEHOCHBIE COCYIBI M KpoBb. Kpyru kKpoBooOparieHus. DBONIOIMOHHBIE YCIOXHEHHUS CTPOCHUSI KPOBEHOCHOM
CHCTEMBI IO3BOHOYHBIX )KUBOTHBIX. PaboTa cepamna u e€ perysmus.

Brinenenue y opranusMoB. Beienenue y pactenuil. Beinenenue y )kuBoTHBIX. COKpaTHUTEIbHBIE BaKyOIIH.
Opranbl  BblesneHus. OuibTpaims, cekpeuuss u o0paTHOE BCachlBaHHME KaK MEXaHHM3MBI PabOTBl OpPraHOB
BblIeneHus. CBA3b MOJOCTH TeNla ¢ KPOBEHOCHOM M BBIACIUTEIBHON cuUcTeMaMH. BpiaeneHne y MO3BOHOYHBIX
JKMBOTHBIX U 4yenoBeka. [louku. CtpoeHue u pyHKiuoHnpoanue Hepona. O6pazoBaHie MOYH Y YeJIOBEKa.

3ammra y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl OakTepuil M IMUCTHI MIPOCTEHIIUX.
3amuTa y MHOTOKJIETOUHbIX pacTeHud. Kyrukyna. CpencTBa NacCUBHOM M XUMUYECKOU 3a1uThl. DUTOHIUABIL.

3amunTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBBI M MX IpOM3BOJHBIE. 3aliura OpraHu3Ma OT OoJe3HEH.
HWmMyHHast cuctema denoBeka. KIETOYHBIH M TI'yMOpalbHBIH HUMMYHHUTET. BpoXa€HHBIII M TpHOOpeTEHHBIN
cnenuuueckuii UMMYHHUTET. Teopus KIOHaIbHO-cenekTHBHOro mmmynutera (I1. Dpmux, ®. M. Bepuer, C.
Tonerasa). BocnanuTenbHbIE OTBETHI OPraHU3MOB. PoJib BpOXIEHHOTO MMMYHHTETa B DPAa3BUTHH CHCTEMHBIX
3aboneBaHui.

PazgpaxumocTe U peryisiiuus y OpraHu3MoB. Pa3qpa’kuMoCTb y OJHOKIJIETOUHBIX OPraHU3MOB. TaKCHCBHI.
Pa3znpaxkumocTs 1 peryisinus y pacTeHuil. PocToBble BeliecTBa U X 3HaUEHHUE.

HepBHas cucrema u peduieKTopHas peryisnust y O>KMBOTHBIX. HepBHas cucrema u €€ OTIEIBI.
OBOIIOLIMOHHOE YCIIOKHEHNE CTPOCHHUS HEPBHOM CHCTEMBI Y KUBOTHBIX. OT/ENbI TOJJIOBHOTO MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Pedprieke u pediekropras qyra. besycnoBHble 1 yCIIOBHBIE peIIeKChI.

I'ymopanbHast perynsuus 1 SHAIOKPHHHAs CUCTEMA KHUBOTHBIX U uesoBeKa. JKenessl SJHTOKPHUHHONW CHCTEMBI
U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aMMOCBS3b HEPBHOW M DHIOKPUHHON cucTeM. [ unoramamo-rumnoduszapHas
cucTema.

JdeMoHcTpauun

IToptper: U. I1. ITaBnos.

Tabmuuel u cxembl: «OJHOKIIETOYHBIE BOXOPOCTH», «MHOTOKIETOYHBIE BOAOpocany, «bakTepum»,
«[Ipocreiimme», «Oprassl LIBETKOBBIX PACTEHHI», «CHCTEMBI OpraHOB MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee
CTpOeHHE HaceKoMbIX», «TkaHm pacteHuit», «KopHeBble cucrembl», «CTpoeHne credis», «CTpoeHne JIHCTOBOH
IUTaCTHHKW», «TKaHM KUBOTHBIX», «CKkeneT yenmoBekay, «llumeBaputensHas cucteMay, «KpoBeHOCHas cucteMay,
«/IpixatenbHas cucrema», «HepBHas cuctema», «Koxa», «Mbleynas cucrema», «BblienurensHas cucTeMay,
«OHJO0KpUHHAsg cuctema», «CrtpoeHue Mblms, «AMmyHureT», «KumeunononoctHsele», «CxeMa NUTaHUS
pacteHmit», «KpoBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue IIaHaphm»,
«BHyTpeHHee cTpoeHHe 0XKAeBOro uepBs», «HepBHas cucrema preidy, «HepBHas cucrema marymkm», «HepsHas
cucrema mpecMmblkaomuxcsy, «HepBHas cucrema ntuny», «HepBHas cucrema MiuexomuTaromuxy», «HepBHas
CHCTeMa 4YesioBeKay, «Pediexcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHKPOIpENnapaTsl OAHOKIETOYHBIX OPTaHU3MOB, MHUKPOIPEIapaThl
TKaHel, pakOBHHBI MOJIIIOCKOB, KOJJIEKIIMM HACEKOMBIX, UTTIOKOXKUX, XKHUBBIE IK3EMIUIIPHI KOMHATHBIX PacTEHUIl,
repOapuy pacTeHUH pPa3HBIX OTAEJIOB, BIAXHBIE IPENapaThl >KMBOTHBIX, CKENETHl MO3BOHOYHBIX, KOJUICKIMH
0eCII03BOHOYHBIX JKHBOTHBIX, CKEJET 4eJIOBeKa, 00OpyIOBaHME I JEeMOHCTPAIMK MOYBEHHOTO W BO3AYIIHOTO
MUTAHUS pACTEHUH, pacIICIUIEHHS KpaxMana M OeNlKoB Mojx JAeHCTBHEM (EepMEHTOB, OOOpyIOBaHHE IS



JIEMOHCTPALIMHU OTIBITOB 110 U3MEPEHHIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbBIX ABMKEHHH, MOJEIN
TOJIOBHOTO MO3Ta pa3IH4YHbIX KHBOTHBIX.

JlaGopaTopHas padora «/I3yueHne TKkaHel pacTeHU.

JlaGopaTopHas padora «/13y4yeHne TkaHel >KUBOTHBIX).

JlaGopaTopHas padoTa «/I3ydeHre OpraHOB IIBETKOBOTO PaCTECHUI.

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

@dopMBl pasMHOXKEHHsT OpraHU3MOB: Oecriojioe (BKIIOYash BETeTaTHMBHOE) M I0JOBOE. Buasl Oecrosoro
Pa3MHOXEHUS: OYKOBaHHE, CHOPYIISINS, (PparMeHTaIis, KIOHUPOBAHHE.

ITomoBoe pasmHoxenwne. [lomoBele KIIeTKH, Wik raMeTsl. Metio3. Cragun Meiio3a. [loBeneHne XxpoMocoM B
Meiioze. Kpoccunrosep. buonorndeckuit cMbpici Meiio3a U MOJIOBOTO mpolecca. Meio3 U ero MecTo B KU3HEHHOM
L[UKJIE OPTaHU3MOB.

IIpens3aponpimeBoe paszButne. ['ameroreHe3 y kuBOTHBIX. IlonoBble xene3pl. OOpa3oBaHWE M pa3BUTHE
MOJIOBBIX KieTok. CriepMarorenes U ooreHe3. CTpoeHUE MOJIOBBIX KIIETOK.

OmnonoTBOpeHre ¥ 3IMOpHOHAIBHOE pa3BUTHE KMBOTHBIX. CIOCOOBI OIIONOTBOPEHUS: HApy>KHOE,
BHyTpeHHee. [lapTeHorenes.

WupuBuayansHOE pa3BUTHE OPraHM3MOB (OHTOTEHE3). DMOPHONOTHS — Hayka O Pa3BUTHH OPTaHU3MOB.
Mopgoeenes — oona uz enasuvix npobnem smbpuonoeuu. Konyenyua mopgozenos u mooeau mopgozenesa. Cranuu
sMOpHoOreHe3a XHMBOTHBIX (Ha npuMepe msarymkw). Jpobnenue. Tumel apobnenus. [Jemepmunuposannoe u
HedepmuHuposantoe oOpobnenue. bnacmyna, munvt o6racmyn. OcoOCHHOCTH OPOONEHUS MIICKOIHUTAIOIINX.
3apo/bIlIeBble JIUCTKY (FacTpyIALus). 3aKiagKa OpraHoB U TKaHell U3 3apoAbIIIEBBIX JIMCTKOB. B3auMHoe BIusHHIE
YyacTeil pa3BHUBAIONIETOCSA 3apojbiia (dMOpPHOHATBHAS HMHAYKIHKA). 3aKjiajKa IUlaHa CTPOCHHs JKUBOTHOTO Kak
pe3ysIbTaT MepapXUUecKUX B3aHMOJCHCTBHI IeHOB. BimsHue Ha SMOpHOHAIBHOE Pa3BUTHE Pa3lNUYHBIX (HAKTOPOB
OKpY>Karolei cpesbl.

Poct n passurme xuBoTHbIX. [locTamOpronansHblil nepuoa. [Ipsmoe u Henpsimoe pasButHe. PazButhe c
MeTtamMop(}o30M y 6eCrIO3BOHOYHBIX M IO3BOHOYHBIX JKHBOTHBIX. bHONOrHUecKoe 3HaU€HHE MPSIMOTO M HETIPSIMOTO
pa3sBUTHA, UX PACIPOCTpAaHEHHE B Ipupopae. THIbl pocTa >KUBOTHBIX. DAaKTOPBI PETYIALHMHU POCTA KUBOTHBIX H
gyenoBeka. CTaguy NMOCT3MOPHOHAIBHOTO PA3BUTHUS y JKMBOTHBIX M uesoBeKka. lleprnonpl OHTOTeHe3a YeloBeKa.
CrapeHue U cMepTh KaK OMOJIOTHYECKUE MPOLIECCHI.

PasmHOXeHME U pasBurhe pacteHHd. ['amerodur m crmopodur. Meio3 B KM3HEHHOM NHKIIEC PACTCHHM.
O6pa3oBaHue crop B Mmpolecce Mmeiosa. 'amerorene3 y pacteHuil. OIMIOJOTBOPEHHE U Pa3BUTHE PACTUTENBHBIX
opranu3MoB. J[BOIfHOE OIUIOIOTBOPEHHE Y IBETKOBBIX pacTeHHH. OOpa3oBaHUe U pa3BUTHE CEMEHH.

MexaHu3MBbl PEryIsLAN OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpauuun

Ioptpersr: C. I'. Hapamms, X. [nemas.

Tabmuupel 1 cxembl: «BeretaTtBHOE pa3MHOXeHHE», «THIBI Oecrosoro pasMHOXEHHM», «Pa3MHOXeHHe
XJIAaMUZIOMOHAIbD», «Pa3MHOKEHHUE 3BIIeHbD», «Pa3MHOKeHUE THAPEDY, «Meio3», «XpoMocoMsbl», «I'ameTroreHesy,
«CtpoeHue SHIEKIeTKH U crepMaro3onaa», «OCHOBHBIE CTaIHM OHTOTeHe3ay, «lIpsiMoe m HempsMoe pa3BUTHEY,
«Pa3BuTue wmaliickoro »xyka», «Pa3Burue capaHum», «Pa3BuTue nArymkun», «JlBoiiHOe OIJIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «CTpoeHHe CEMSH OJHOMOJBHBIX U JBYAOJBHBIX PacTeHUI», «KM3HEHHBIN UK MOPCKOH
KaIycTh», «KU3HEeHHBIN UK MXay, « KM3HEHHBIN IIMKII TalOPOTHUKAY, «KHU3HEHHBIH IIUKI COCHBI».

O6opynoBaHHe: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaTsl SHIEKICTOK M CIEepMaTo30Ma0B, Moaeib «L{nki
Pa3BUTHS JISTYLIKI.

JlaGopaTopHas padora «3yyeHne cTpoeHHsI OJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTax.

IIpakTnyeckas padora «BrIsiBIEeHNE IPU3HAKOB CXOJICTBA 3aPOBIIIEH TTO3BOHOYHBIX JKHBOTHBIX .

JlaGopaTopHas padora «CTpoeHne OpraHoB pa3MHOKEHHS BBICIINX PACTEHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEJCTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

HcTopus cTaHOBIECHUS M Pa3BUTHS IeHETHKH Kak Hayku. Pabotsr I'. Mennens, I'. ne ®@pusa, T. Moprana.
Ponp oreuecTBeHHBIX y4€HBIX B pasBuTuu TeHeTwku. PabGotrer H. K. Komsmora, H. V. Basmmosa, A. H.
Benozepckoro, I'. /1. Kapnieuenko, 10. A. dwmnuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TCHETHYECKHE TMOHATHS ¥ CHMBOJBL. [ OMONOTHYHBIE XPOMOCOMBI, aJUICIbHBIE TEHEI,
aNbTEepHATHBHbBIC NPU3HAKH, JTOMUHAHTHBIA M PEIECCUBHBIA NMPHU3HAK, TOMO3HUIOTa, T€TEPO3UTOTA, YUCTAsl JTMHHUSA,
rHOpuUIbL, TeHOTH, (peHOTHI. OCHOBHBIE METO/IbI TEHETHKH: THOPHI0IOTHUECKHUHI, INTOJIOTHYECKHH, MOJIEKYJISIPHO-
TEeHETUYECKUH.

JdeMoHCcTpanuu



TToptpetsr: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. U. Basunos, A. H. benosepckuii, I'. 1.
Kaprieuenxo, 0. A. ®ununuaenko, H. B. Tumodeer-PecoBckuii.

Tabmuupt u cxembl: «MeTobI FeHeTHKNY», «CXEeMBbI CKPEIIUBAHU.

JlabopatopHas padora «/{pozoduia kak 0OBEKT T€HETUUECKHX UCCIIEIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBerif 3akoH MeHmens — 3aKOH €IUHOOOpa3wus THOPHIOB IIEPBOTO
nokoneHus. IIpaBuno goMuHHpoBaHus. Btopoil 3axkoH MeHgens — 3aKkOH pacLICIVICHHS IPU3HAKOB.
{uronorndyeckne OCHOBEI MOHOTHOPHTHOTO CKPELIMBAHUSA. | MITOTE3a YHCTOTHI TaMeT.

AHanmupylolee cKkpermuBanue. [IpoMeKyTouHbIN XapakTep HaclenoBaHuA. PacienieHne Npu3HakoB Npu
HETOJIHOM JJOMUHHPOBAHUU.

Jurubpunnoe ckpemmBanue. Tperuit 3akoH MeHzens — 3aKOH HE3aBHCHUMOT'O HACIIEAOBAHUS ITPU3HAKOB.
[{uronorndyeckne OCHOBBI JUTHOPUIHOTO CKPEITMBAHHS.

CuermieHHoe HacnenoBaHue mpu3HakoB. Paborel T. Moprana. CuemiieHHOe HacieIOBaHUE T'€HOB,
HapyllIeHHe CIENICHUs MEeXIY TeHaMHi. XpOMOCOMHas! TeOPHsI HacJIeACTBEHHOCTH.

TI'enetuka mnosna. XpOMOCOMHBI MEXaHU3M OIPENEICHHUS Ioja. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
T'omorameTHsIi ¥ reTeporaMeTHbIi Noj. ['eHeTnueckas cTpykTypa NoJoBbIX XpoMocoM. HacnenoBanue npusHaKos,
CIIETIJICHHBIX C ITOJIOM.

T'enotun kak unenoctHas cuctema. IlnedoTponus — MHOMKECTBEHHOE IEHCTBUE T'eHAa. MHOXXECTBEHHBIM
annenusM. BzanmopelicTBie HealulenbHbBIX TeHOB. KoMmmneMenTapHoCcTh. OnucTas. [lomumepus.

['eHeTHueCKUH KOHTPOJb pa3BUTHUS PACTEHMH, JXMBOTHBIX W 4YEJIOBEKa, a Takke (U3HOJIOrHYECKUX
MPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (GYHKIMHA. [eHeTHYeckne MEXaHU3Mbl CHMOHMOTEeHEe3a, MEeXaHH3MBI
B3aUMOJICHCTBUS «XO3MMH — Mapa3uT» U «XO35MH — MUKpoOnoM». [ eHeTH4IecKre acTieKThl KOHTPOJIST U U3MEHEHUS
HAacJIeJCTBEHHOW HH(OPMAIMH B TOKOJICHHUSX KIJIETOK U OPraHU3MOB.

JdeMoHCcTpanuu

IToptpetsl: I'. Mennens, T. Mopras.

Tabmuer u cxembl: «IlepBbIit 1 BTOpoit 3akoHBI Menaemns», « Tperuit 3akoH MeHaens», « AHaTU3UpYoIIee
ckperinBanuey, «Henonnoe nomuHupoBanuey, «ClierieHHOe HacaeJOBaHHE PU3HAKOB y APO30QHIIb», «I eHeTHKa
nona», «Kapuortun uenoBeka», «Kapuorun aposzoduibi», «Kapuotun nTuibl», «MHOKECTBEHHBIH ajlIelU3M»,
«B3anMopelicTBHE TEHOBY.

OOopyznoBaHue: MoOJeNb Uil AEMOHCTPALMH 3aKOHOB €IMHOO00pa3us THMOpUAOB IIEPBOTO IOKOJIEHHS U
pacuieryieHus IpU3HAKOB, MOJENb JUIS JEMOHCTPALMK 3aKOHA HE3aBHCHMOTO HACJIEOBAHUS NMPH3HAKOB, MOIEIHh
JUISL IEMOHCTPAIMH CLETIIICHHOTO HAcJeIOBAaHNS IIPHU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapat: «Jpo3odumar.

IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y IPO30QHIBIY.

IMpakTuyeckas padora «/3ydeHue pe3yabTaTOB JUTHOPHIHOTO CKPEIIMBAHUS Y JPO30(DHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHMBOCTHU

B3anmogelictBue rTeHoTHIAa M cpensl Hpu  (GOpMUpOBaHMM (eHOTHIIA. VI3MEHYMBOCTH NPU3HAKOB.
KadecTBeHHbIE U KOTMYECTBEHHBIE TPU3HAKU. BHU/IbI H3MEHUYNBOCTH: HEHACIIEACTBEHHASI U HACTIEICTBEHHAS.

MoaudpukannoHHas HW3MEHYMBOCTh. Ponb cpenbl B (OPMHUPOBAHMM MOAWGHUKALMOHHON HM3MEHYMBOCTH.
Hopma peakmmn mnpusHaka. BapuwanuwoHHBIH psinm w BapuanmoHHas kpuBas (B. HWoranncen). CpoiicTBa
MOM(DUKAIIMOHHON U3MEHYHBOCTH.

I'enotunmueckass u3MeHYHBOCTh. CBOWCTBA TEHOTHNHYECKOW M3MEHUYMBOCTH. BHIBI TeHOTHNHYECKOI
W3MEHYNBOCTH: KOMOMHATHBHAs, MyTallIOHHAS.

KomOnnaTuBHast M3MeHUYNBOCTh. Meio03 ¥ II0JIOBOM TpoIiecC — OCHOBa KOMOWHATHBHON HM3MEHYMBOCTH.
Posib KOMOMHATUBHON H3MEHYMBOCTH B CO3/IaHUH T€HETHUECKOTO Pa3sHOOOpa3us B Ipeeaax OqHOTO BUA.

MyrtanuoHHass HM3MEHYMBOCTb. BHIBl MyTaluil: TeHHblE, XPOMOCOMHBIE, IeHOMHble. CIIOHTaHHBIE U
UHAYLUPOBAaHHBIE MyTaluu. SnepHble M IUTONNIasMaThdeckue MyTanuu. ComMaTH4decKHe U MOJOBbIE MYTAllHH.
[IprumHBl BOZHUKHOBEHUS MyTanuii. MyTareHsl W UX BIMSHHE HAa OPraHW3MBI. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
mporiecca. 3aKOH TOMOJIOTHUECKHX pPAOOB B HacieacTBeHHOH wm3MmenumBoctn (H.M. BaBuioB). Bresmepnas
U3MEHYUBOCTb U HACJIE[ICTBEHHOCTb.

Onuzenemuka u 3NUSEHOMUKA, DPOJb INUSEHEMUYECKUX (QAKMOPO8 6 HACIeO08aANUU U USMEHYUBOCTU
Genomunuueckux NPU3HAKO8 y 0P2aHu3MO8.

JlemoHcTpanuu

Ioptpertsr: I'. ne ®pus, B. Horanucen, H. . BaBunos.

Tabmuuer n cxembl: «Bumel m3MeHYMBOCTHY», «MoanpuKaMoHHass HW3MEHYHMBOCTH», «KoMmOMHAaTHBHAs
M3MEHYUBOCTHY, «Meio3y, «OmnonoTBopeHuey, «I eHeTndeckne 3a00aeBaHus YeI0BeKay, «BUabl MyTaIuiiy.



O6opymoBaHHe: JKWMBbIE M TepOapHble DK3EMIUIIPHl KOMHATHBIX pacTeHHi, pucyHKH ((oTtorpadum)
JKUBOTHBIX C Pa3JIMYHBIMHU BHIAMH H3MEHIHBOCTH.

Jlabopatopnasi pa6ora «lccnenoBaHue 3aKOHOMEPHOCTEH  MOJU(DHUKAIMOHHOW  HM3MEHYHBOCTH.
ITocTpoeHne BapuamoOHHOTO PsAJIa M BAPUAITUOHHON KPUBOID».

IpakTuyeckas padora «MyTamun y qpo30Quis! (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. 'eHeTHKa Ye10BeKa

KapuoTtun udenoseka. MexyHapoaHas mporpamma HCCIEIOBaHHUs T'€HOMa 4elloBeKa. MeToAbl M3y4eHHS
TCHeTUKM YEJIOBEKa: TCHEAJOTHYeCKHH, OJIM3HENOBHIH, IMTOTCHETHYCCKHH, MOMYyJISIIHOHHO-CTATHCTHICCKUH,
MoOJIeKyJsipHO-TeHeTHUecKuil. COBpeMEHHOE OmIpefelicHHe TCHOTHIIA: ITOJHOTCHOMHOE CEKBEHHPOBaHUE,
TCHOTHITUPOBaHKE, B TOM uuciie ¢ noMomsio [TI[P-ananu3za. HacnencrBenHble 3a001eBaHus 4enoBeka. [ eHHbIC U
XPOMOCOMHBIE 0OJIE3HH YeloBeKa. bone3Hu ¢ HaciieCTBEHHOH MpeipaclooKeHHOCThIO. 3HAaUCHNE MEIUIIMHCKON
TCHeTHKH B TIPEAOTBPAIICHUH M JICUCHUHM TEHETUYECKHWX 3a0oieBaHMIA deioBeka. MenuKo-TeHeTHIecKoe
KOHCyJbTUpOoBaHue. CTBOJNOBBIE KIETKU. [[OHATHE «T€HETUYECKOrO rpy3a». DTUYECKUE aCHEeKThl HCCIEAOBaHUN B
00nacTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpHl MOBHIIEHHOH UYYBCTBUTEIFHOCTH UENIOBEKa K (PH3MUEecCKOMYy W XUMHUYECKOMY
3arps3HEHUIO OKpYXKaroIel cpenpl. ['eHeTndeckas mpeapacioiokeHHOCTh YeIOBEeKa K MATOJIOTHSM.

JdeMoHCcTpanuu

Tabmumer n cxemsl: «KapuoTtum denoBeka», «MeTombl M3Y4YeHHS TEHETHKH 4YeJoBekay, «[ eHeTmueckue
3a00JICBaHAS YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHHE U aHAJIN3 POAOCIOBHOMY.

Tema 15. Cenekuusi OpraHu3MoB

JomecTukauus U cenekuus. 3apokIeHue cenekuuu u gomectukanuu. Yuenue H. M. BaBunosa o LlenTpax
MPOUCXOXKICHHUST U MHOTOOOpa3us KyJbTYPHBIX pacTeHHH. Ponb celekuuu B CO3JaHUM COPTOB PAacTEHUH M HOPOX
KUBOTHBIX. CoOpT, mopoja, HmTaMM. 3aKOH TOMOJIOTHMYECKHX PsIOB B HAacleICTBEeHHOM u3meHumBoct H. .
BaswmiioBa, ero 3HaUeHUE IS CEIICKIHOHHOW PaOOTHI.

MeTtonpl CceneKIMOHHONW paboTel. VICKYyCCTBEHHBIH OTOOp: MAcCCOBBI W WHAWBHAYAIBHBIA. OTaImbl
KOMOMHAIIMOHHON celekuuu. VcnbiTaHue mnpousBomutesned Mo notoMctBy. OTOOp MO TEHOTHITY € MOMOUIBIO
OIICHKHU (heHOTHIIA TIOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio ananusa JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CENICKIIMOHHON paOoThl. PagnanmoHHBIN M XUMHYECKUH MyTarcHe3
KaK UCTOYHHUK MYTAIlUH Y KyJIbTYypHBIX (hOpM OpraHu3moB. crnoib30BaHie TCHOMHOTO PEAaKTUPOBAHUS U METOIOB
pexom6buHanTHBIX JJHK 115 momydeHust HCX0QHOTO MaTepralia sl CeNeKIHH.

[omyuenne mnonumuionnoB. BHyTpuBHmoBas rHOpuUAM3anusi. BIN3KOPOJCTBEHHOE CKPEIIUBAHHE, WIIH
nHOpuauHr. HepoacTBeHHOE CKpelIBaHWe, WA ayTOpuauHTr. ['eTepo3nc W ero mpuyuHEL Vcrmoms3oBaHme
rereposuca B cenekiuu. OtmanéHHas ruOpuamszanus. IIpeomosicHue OECIUIOAMS MEXBHIOBBIX THOPHUJIOB.
JlOCTIDKEHMSI CEIEKIINU PACTCHUH U )KUBOTHBIX. «3e1EHAsL pegonioyus».

CoxpaHeHHE W H3YYCHHE TCHETHUECKHUX PECypCOB KYyIbTYPHBIX PACTCHUH W WX IOUKUX POIUYCH Ui
CO3/1aHHUsI HOBBIX COPTOB M THOPHUIOB CENbCKOXO3SHCTBEHHBIX KYJIBbTYp. M3yuenue, coxpameHnue u ynpagieHue
2eHeMUYecKUMY  Pecypcamil  CelbCKOXO3AUCMBEHHbIX U  NPOMBICIOBbIX ~ HCUBOMHBIX 6 UYenax YayduleHus
CYWecmeyrowux U Co30anUs HOBbIX NOPOO, JTUHUL U KPOCCO8, 8 MOM YUCILE C NPUMEHEHUeM CO8PEMEHHbIX Memo0os
HAYYHBIX UCCIe008aHULL, NEPedosblX udell U NEPCREKMUBHBIX MEXHOL02ULL.

JdeMoHCcTpauuu

IToptpers: H. U. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, I1. I1. Jlykeanenko, b. JI. Acraypos, H.
Bopnoyr, 1. K. Bensies.

Tabmuupl u cxembl: «LIeHTpBI NPOUCXOXKIECHWST W MHOTO00pa3us KyJbTYpHBIX pacTeHHi», «3aKoH
TOMOJIOTHYECKUX PAJOB B HACICICTBCHHOW U3MEHUUBOCTIY, «MeToabl cenekuuny, «OTnanéHHas THOpUIH3aIHs»,
«MyTtarenesy.

JlaGopaTopHas padora «/I3y4ueHne COpTOB KyIbTYPHBIX PACTEHHH U ITOPOJI JOMAIITHIX )KHBOTHBIX).

JlabopaTopHasi paboTa «/3ydeHre METOIOB CEJICKIIMH PACTEHUI».

IIpakTnueckas padora «[IpuBHUBKa pacTeHUI».

Ikckypeuss «OCHOBHBIE METOABI M JIOCTIIKCHHS CEJEKIMHM PACTEHHH W JKUBOTHBIX (Ha CENEKIIMOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMy, COPTOHMCHBITATENFHBIH YYacTOK, B TEIUIMYHOE XO3SIMCTBO, B J1a0OpaToOpuio
arpOYHHUBEPCHUTETA WM HAYIHOTO LICHTPA)».

Tema 16. BuorexHoJiorusi ¥ CHHTeTH4ecKasi 0M0J10Tust

OOBEKTHI, UCTOIb3yeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE M TKaHEBbIE KYJIbTYPHl, MUKPOOPTAaHU3MBI, UX
XapaKTepUCTHKA. TpagunnoHHAs OWOTEXHONIOTHA: XJeOONedYeHrne, MOIydYeHHEe KHCIOMOJIOUYHBIX IPOIYKTOB,



BUHOAETHEe. Mukpoouosorndeckuii cuaTe3. OOBEKTH MUKPOOMOJIOTHUECKUX TeXHONorui. [IponsBoacTBo Oernka,
AMHHOKHCIIOT ¥ BUTAMHHOB.

Co3naHue TEXHOJOTHM U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U KOHCTPYHPOBAHUS T€HOMOB C
LENbI0 TOJyYeHHs OPraHU3MOB U HX KOMIIOHEHTOB, COJEpXallUX He BCTpEYarolhecs B IMPUPOJE
OMOCHHTETHIECKHUE ITyTH.

Knerounass wmkeHepus. MeTombl KyJIbTypbl KJIETOK W TKaHEW pacTeHWl M JKHBOTHBIX. KpmobOaHKH.
ComaTnyeckasi THOpHIM3ALUS U COMaTHYEeCKUii smOpuorenes. Mcrnonp3oBaHnue TalionioB B CEJIEKIUH PacTEHHUH.
Ionyuenue monoknonanenblx aumumen. Hcnoavsosanue MOHOKIOHANLHLIX U NOAUKIOHANGHLIX aHIMUMEN 8
Mmeduyune. VICKyCCTBEHHOE OIUIONOTBOpEHME. PeKOHCTpyKImMs SHIEKIETOK M KIOHMPOBAHUE JKUBOTHBIX. MeTon
TPaHCILIAHTALMU AAepP KIETOK. Texnonozuu 0300posnenus, Ky1omueupo8anus u MUKPOKIOHATLHO20 PASMHOICEHUS]
CeNbCKOXO03AUCMBEHHBIX KYIbIMYP.

XpoMOCOMHAsI ¥ TeHHasi HHXKEHEepHsl. VICKyCCTBEHHBIN CHHTE3 T€HAa U KOHCTPYHPOBaHHE PEKOMOMHAHTHBIX
JHK. Coszoanue mpanceennvix opeanuzmos. JJOCTHKEHHS W TEPCHEKTUBBI XPOMOCOMHOW WM Te€HHOW HWH)KCHEPHH.
DKONorn4yeckue 1 ITHYeCKUe NpodaeMbl FTeHHON UHKEHEPUH.

Menummackue 6motexHonorun. [loctreHomHas nmudposas meaniuHa. [TIP-nmnarnoctuka. MetabomoMHBIH
aHaIM3, TEHOICHTPUUECKUH aHAIN3 MPOTeOMa YeJOBEKa Ul OLEHKH COCTOSIHHSI €r0 370pOoBbs. lcmomp3oBaHue
CTBOJIOBBIX KJIETOK. TaprerHas Tepanust paxa. 3D-OnommxeHepus st pa3paOOTKH (yHIaMEHTalIbHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTHH, CO3/IaHNsI KOMIUICKCHBIX TKaHEH cOueTaHHeM TEXHOJOTHH TPEXMEPHOTO OMOTPHHTHHTA
1 ckadGOIIUHTA TSI PELICHHS 33134 EPCOHATM3UPOBAHHON MEIHIIHBL.

Co3aHre BEKTOPHBIX BAaKIMH C IEJbI0 00ecredeHusi KOMOMHHPOBAHHOW 3aluThl OT Bo30ynutenein OPBU,
YCTaHOBIICHHE MOJIEKYJSIPHBIX MexaHn3MoB (yHkuuoHupoBanus PHK-conepixammux BUpycoB, BBI3BIBAIOLINX 0CO00
ornacHbIe 3a00JI€BaHMS YEIOBEKA U KUBOTHBIX.

JdeMoHCcTpanuu

Tabmuupl 1 cxemsl: «lcroap30BaHNe MUKPOOPTaHU3MOB B MPOMBIIIICHHOM NPOU3BOJCTBE», «KietouHas
UHXXeHepus», «[ eHHast HHKSHEPHD».

JlaGopaTopHas padora «/3ydcHrEe 00BEKTOB OMOTEXHOIOTHIY.

IIpakTnueckas padora «[losyyeHre MOJTOYHOKHUCIBIX IPOTYKTOBY.

Jkckypeuss  «buoTexHonmorms —  BakKHEHIIAs — MPOM3BOAUTENbHAss CHJIA COBPEMEHHOCTH  (Ha
OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3aposkaenne ¥ pa3BUTHe IBOJIOLHUOHHBIX NPeACTaBJIeHHI B 0M0JI0rHHU

OpomonuonHas teopust Y. [JlapeuHa. Ilpeanocsuiky BO3HUKHOBEHHs JapBuHHM3Ma. JKM3HB U HayyHas
nearenbHocTh Y. JlapBuHa.

JIBmkymue cuisl ABOMIOIMU BHAOB o Y. [lapBuHy (BBICOKAas HHTEHCHBHOCTh PAa3MHOMKEHHS OpPTraHU3MOB,
HacJIeJCTBEHHAs N3MEHYMBOCTh, 0OPH0a 3a CyIIeCTBOBAaHHUE, €CTECTBEHHBIH M HCKYCCTBEHHBIH 0TOOD).

Odopmirenne cunrernueckoir Teopun 3poirormu (CTD). HeltpanpHas Teopus s3pomrormu. CoBpeMeHHas
IBOJIIOIIMOHHASA OMOJOTHsA. 3HAUCHHE DBOJIOIMOHHON TEOpHH B (OPMHPOBAHUH €CTECTBEHHO-HAyYHON KapTHUHBI
Mupa.

JdeMoHcTpauuun

IToptpetsr: Apuctotens, K. Jlunneir, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, U. apsun, C. C.
Uersepukos, U. . lImansraysen, Jx. Xonnein, [. K. benses.

Tabmumer u cxembl: «Cuctema >xuBod mpuponsl (mo K. JluaHero)», «JlecTHHIIA KUBBIX CYIIECTB (10
Jlamapky)», «MexaHu3M GOPMHPOBAHUS MPUCIIOCOOICHIH y pacTeHHH 1 *KHUBOTHBIX (110 Jlamapky)», «Kapra-cxema
Mapmpyta nyremectsust Y. lapsunay, «Haxonxu Y. HapBuna», «®@opmbl 60ps0bI 3a cyriecTBoBaHue», «I1opos
roxy0eit», «MHoroobpasue KyJabTypHBIX (OpPM KammycTbl», «[1opoJibl JOMAIIHUX )KUBOTHBIX», «Cxema o0pa3oBaHus
HOBBIX BHJOB (1m0 Y. [lapBuHy)», «CxeMa COOTHOIICHHUS ABMXKYIIMX CHJ 3BOJIONHMNY», «OCHOBHBIE IOJOXKEHHS
CHUHTETHYECKOW TEOPHHU IBOIOLIHN.

Tema 2. Mukpo3BoTIOLHSA H ¢ pe3yJIbTaThl

IMomynauus kak 31eMeHTapHas eAuHUIa 5Boirolud. COBpEeMEHHblE METOAbl OLIEHKH TI'€HETHYECKOIO
pa3HooOpa3us M CTPYKTYpHl MOmyisinuii. V3MeHeHne reHo(oHIa MOMyIAINH KaK 3JI€MEHTapHOE SBOJIOIMOHHOE
sIBIIEHUE. 3aKOH TeHeTu4eckoro paBHoBecus k. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOpPhl (IBMXKYIIME CHJIBI) 3BOMIONMHM. MyTrannoHHbIH npouecc. KomOunaTuBHas
N3MEHYNBOCTE. Jlpeiid reHoB — ciydaifHble HEHAINIPABICHHBIE M3MEHEHHUS YacTOT ajljIeNied B MOMysnusax. D et



ocHoBarens. Ippexm Oymouiiounoco copaviuka. CHudiCeHUe 2eHeMmU4ecK020 pAsHoo0pa3us: NPUYUHbL U CLeOCMBUSL.
Ilposisnenue sgpgpexma Opeiigpa 2cenos 6 OGorbwux u manvix nonyasayusx. Murpanud. V3omsamus MOMysIni:
reorpaguueckas (IIpocTpaHCTBEHHas ), Onoornueckas (penpoayKTHBHAS).

EcrecTBeHHBIH 0TOOp — HaNpaBIIOIIUE (QakTop 3Bomonur. POPMBI €CTECTBEHHOIO OTOOpA: JIBIKYIIHH,
CTaOMIIM3NPYIOMIHHN, Pa3pBIBAIONINH (IU3pynTHBHEIH). [10o710B0IT 0TOOP. BO3HHKHOBEHNE U IBOIIOIHS COMUAIBEHOTO
TIOBEJICHUS )KUBOTHBIX.

[Iprcrnoco01eHHOCTh OPraHU3MOB KakK pe3yJbTaT MUKPO3BOJIONHMH. BO3HMKHOBEHHE MpUCIIOCOONEHUN y
opranu3MoB. Apomopdo3bl U uanoaxanTanuu. [IpuMepsl NMPHCIOCOOICHUN Y OpraHM3MOB: MOP(OIOTHYECKHUE,
(u3nonormUecKue, OMOXUMHUUIECKHe, moBeaeHIecKie. OTHOCHTEIBHOCTH IPUCTIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm W CTpyKTypa. BumooOpazoBaHue Kak pe3yibTaT MHUKPOIBOJIOLMHU. M3omsmus —
KIIFOUEBO# (hakTop BUHooOpa3oBaHus. [lyTu U crocoObl BHIOOOpa3oBaHMs: auIoNaTpuueckoe (reorpaduueckoe),
CHUMITaTpHYEeCKOe  (IKOJOTHYECKOE), «MTHOBEHHOE»  (TONMIUIOMAW3AINA, TuOpuamsanus). JlnurensHOCTH
9BOJIFOLIMOHHBIX TPOIECCOB.

MexaHn3Mbl GOPMHUPOBAHHST OMOJIOTUYECKOTO Pa3HOOOpasHsl.

Ponp »BomOnMOHHON OWoMOrMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHs Onopa3zHooOpasws.
MuKposBOTIONMA W KOIBOJIONWS IapasUTOB W UX X03s5ieB. MexXaHU3MBl (DOPMHUpPOBaHHUSA YCTOHYMBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEA.

JdeMoHcTpauun

IToptpertsl: C. C. YeTBepukos, . Maiip.

Tabmuubl u cxembl: «MyTauMoHHas H3MEHYMBOCTHY, «llomynsiuoHHast cTpykTypa Buzpa», «Cxema
MpOsIBIICHUS 3akoHa Xapau—BaiinOepray, «/[BrKyiue CHUIIbI 3BOJTIOLNUNY», « IKOJIOTHUSCKAs U30JSAIUS TOMYIISIIHA
ceBaHCKOi (openm», «[eorpadudeckas H30IAMHA JIUCTBCHHUIBI CHOMPCKOW W JUCTBEHHUIIBI TaypPCKO»,
«[TomynsiunoHHBIE BOJIHBI YUCICHHOCTH XUIIHUKOB U )KepTBY», «CxeMa IeiCTBUsI eCTEeCTBEHHOT0 0T00pay, «DopMel
0oprOBI 3a cymiecTBOBaHHE», «HAyCTpHanbHBIA MenaHu3M», «OKuBble uckomnaemble», «IlokpoBUTENbCTBEHHAS
OKpacka JKHUBOTHBIX», «lIpemympexkmaromas oOKpacka IKHBOTHBIX», «DHU3MONOTHYECKUE  aJanTalldny,
«[IprcrmocobIeHHOCTh OPTaHU3MOB U €€ OTHOCHUTENBHOCTEY, «Kputepun Bumay», «Bunbl-nBoHuKn», «CTpyKTYypa
BUza B npupoje», «Crnocodbl BuaooOpazoBanusy», «[ eorpaduueckoe BumooOpasoBaHue TPEX BHUIOB JAHABILICHY,
«DKoJIOTHYEeCKOE BUI000pa30BaHue BUAOB CHHHLY, «[lonumonasl pactenuii», «KamycTHo-peneuHblii THOpUI».

O6opynoBanue: repOapuy pacTeHH, KOJUIGKIIMA HACEKOMBIX, dydella NTHI[ U 3BEped ¢ mpuMepaMu
pa3NUYHbIX ITPHUCHIOCOOJEHUI, Yydyena NTHIl M 3Bepedl pa3HbIX BHUIOB, repOapuu pacTeHWH OJM3KHX BHIOB,
00pa30BaBIIMXCS PA3IMYHBIME CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BrIsBICHAE H3MEHINBOCTH Y 0COOEH OJTHOTO BHIIA.

JlaGopaTopHuas padora «[IpucrocoOieHIs OpraHu3MOB W UX OTHOCHTEIBHAS [IEIeCO00Pa3HOCThY.

JlaboparopHas pagora «CpaBHEHHE BUJIOB 110 MOP(OIOTHUECKOMY KPUTEPHUIO).

Tema 3. Makpo3BoJIoLus M €€ pe3yJbTaThbl

MeTonpl H3y4eHHs MaKpOdIBOIIOIUH. [[aleOHTONOTHYECKIEe METOABl W3YyYeHUs IBOJIONMH. [lepexomHbie
(hopMbI U QUIOTeHETHYECKHE PSIbI OPTaHU3MOB.

buoreorpaduueckue meronsl u3yueHus: sBomonun. CpaBHeHue (iopbl u GayHbl MATEPHUKOB U OCTPOBOB.
Buoreorpadudeckue obmactu 3emin. BUabI-SHIEMUKH U PETUKTHL

OMOPHOJIOTHYECKUE M CPaBHUTEILHO-MOP(OJIOTHYECKHEe METO/bl H3Yy4YeHHUs] 3BOJIOIMHU. | eHeTHdyeckue
MEXaHU3MBbl DBOJIIOIMM OHTOTE€HE3a W IIOSIBJICHUS! JBOJIIOIMOHHBIX HOBLIECTB. |'OMOJIOTMYHBIE W aHAJIOTHYHbIC
oprasel. PynuMeHTapHBIE OpraHbl M aTaBU3MBL. MOJEKYISIPHO-TEHETHYCCKIE, OMOXUMHUYECKHE H MaTeMaTHIECKUE
METOABI W3y4YeHUs 3BoOIIonuH. ['oMonormyHple reHbl. COBpEMEHHBIE METOIBI TOCTPOCHHUS (DHIOTEHETHYSCKUX
JIepEBbEB.

XpOMOCOMHBIE MYTaI{ 1 IBOJIIOLHSI TEHOMOB.

OOmue 3aKkOHOMEpHOCTH (IpaBwiia) IBOMIOUMH. [Ipunyun cmenvt @ynkyuti. HeoOpaTUMOCTh 3BOJIIOIHH.
ApnanTuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIINH.

JdeMoHcTpanuun

Ioptpetsi: K. M. Bap, A. O. Kosanesckuii, @. Mronnep, 3. ['ekkens.

Tabmupl 1 cxembl: «DUIOTCHETUYSCKUN PsJl JIOMIaaAn», «APXEONTEPHUKCY, «3BEPO3yOble SIIEPHI»,
«Creronedansr», «Puanoduter», «CeMeHHBIE MaNOpPOTHUKN», «buoreorpaduueckue 30HBI 3emim», «/perid
KOHTHHEHTOB», «PenukTh», «HauanpHple cragny 5MOpPHOHAIBHOTO PAa3BHTHS ITO3BOHOYHBIX KHBOTHBIX),
«["oMonornyHple ¥ aHAJOTMYHBIE OpraHbD», «PyIUMEHTBI», «ATaBHU3MBDY, «XPOMOCOMHBIE HAaOOpHI YeJOBEKa H
mMMITaH3e», «[ TaBHbIe HApaBJIeHUs IBOTIOLUIY, «OO01I1e 3aKOHOMEPHOCTH IBOJIIOLIANY.



OOopynoBaHue: KOJUIEKLIUH, TepOapuu, MYSDKH HCKOMAEMBIX OCTaTKOB OPTaHU3MOB, MYIKH
TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYJIUMEHTAPHBIX OPTraHOB M aTABU3MOB, KOJIJICKIINH HACEKOMBIX.

Tema 4. IIponcxokaeHne U pa3BUTHE *KU3HA Ha 3emJie

HayuHble TUMOTE3bl NPOUCXOXKICHUS JKM3HM Ha 3emie. AOuHoreHes u mnaHcnepmus. JloHaydHble
MPEICTABICHUS O 3apOXKICHUH XHM3HM (KpealoHM3M). [ 'MImoTe3a IOCTOSHHOTO CaMO3apOKACHWS JKH3HH U e
ompoBepskeHue onbitamMu @. Penu, JI. Camnannanmy, JI. [Tactepa. [IponcxoxaeHue )KU3HA U aCTPOOHOIIOTHSL.

OCHOBHBIE 3Tanbl HEOpraHWYecKOl sBojronuu. IlmaHerapHas (reoyiorHdyeckas) SBOJIOLUS. XHUMHUUYECKas
SBOIIOIUA. AOHWOTEHHBIN CHHTE3 OpraHMYecKMX BemlecTB W3 Heopranmdeckux. Omeir C. Mmmiepa u I'. HOpm.
O6pa3oBaHne noaMMepoB n3 MoHOMepoB. KoareparHas runore3a A. M. Omapuna, THoTe3a NepBUYHOTO OYIIbOHA
k. Xonpneiina, reHetuueckas runoteza I'. Mémnepa. Pubosumsr (T. Uek) u runoresa «mupa PHK» V. 'unbepra.
®dopmupoBaHre MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIETKH.

Uctopust 3emmn u meronsl e€ m3ydeHHs. lckomaemble OpraHMYecKHe OCTaTKH. I 'eoxpoHoiorus u eé
Mmetonsl. OTHOCHTENbHAsE M abCOJIIOTHAsl I'€OXPOHOJIOTHS. | e0XpoHOJIOrHYecKasi IIKana: 30HBI, 3PbI, MEPHOJBL,
SMOXH.

HauaneHple 3Tambl opraHndeckod sBomronuu. [losiBIEHHE W 3BONIONUS TEPBBIX KIETOK. OBOMIOLUS
MeTabomm3Ma. Bo3aukHOBeHNE TIEpBBIX 3KocucTeM. COBpeMEHHBIE MUKPOOHBIC OMOIUIEHKH KaK aHaJIOT MEpBHIX Ha
3emie coobuiecTB. CtpoMaTonuTsl. [IpokapHOTEI U 3yKapHOTHIL.

[Ipoucxoxxnenune 3ykapuoT (cumMOHOreHe3). DBOINIOIMOHHOE IPOUCXOXKICHHE BUPYcOB. lIpomcxoxiaeHne
MHOTOKJICTOYHBIX OPTraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTaHU3MOB.

OCHOBHBIC ITAaIlbl IBOJIIOIUU BBICHINX pacTeHuil. OcHOBHBIC apoMop(do3bl pacTeHuid. Bhixoq pacTeHuil Ha
cyury. IlosiBleHHe CHOpOBBIX pacTeHHM U 3aBoeBaHHMe UMM cyuid. CeMmeHHble pacTeHMs. lIpoucxokaeHue
[[BETKOBBIX PACTECHHH.

OCHOBHBIE 3Talbl ABONIOLUUH XKUBOTHOTO MHpa. OcHOBHBIE apoMop(o3bl KHMBOTHBIX. BeHzickas dayHa.
KemOpuiickuii B3pbIB — NOSIBICHHE COBPEMEHHBIX TUIOB. [IepBbie XOp0BbIe )KMBOTHBIE. JKU3Hb B BO/IE. DBOIOLMS
no3BoHOUYHbIX. [Iponcxoknenne ampuouit m pentimmid. [IporcxokaeHHe MICKONHUTAIOIMX W NTHL. [IpwHIND
KITI04eBOT0 apomop¢o3a. OcBoeHne 6ecrI03BOHOYHBIME U TO3BOHOYHBIMH KHBOTHBIMH CYIIIH.

PazBuTre xu3HuW Ha 3emiie TIO dpaM U TMEpPUOJAM: apxeil, MpPOTepo30H, Majaeo30d, Me3030M, KaWHO30M.
OO61rast xapaKTepUCTHKA KIMMaTa U TeOJIOTHYECKUX MpoleccoB. IIosBneHne U paclBeT XapaKTepHBIX OPraHU3MOB.
YriaeobpazoBaHue: €T0 yCIOBHS U BIMSIHUE Ha Ta30BBI COCTaB aTMOC(HEPHI.

MaccoBble BBIMHpPaHMA — OKOJOTMYEecKHe KpH3HChl mpomuioro. IIpudmHBI M CIEACTBHA MAacCOBBIX
BeIMUpaHui. COBPEMEHHBIN YKOJOTUYECKUN KpHU3UC, ero ocobenHoctu. [Ipobnema coxpaneHus: 6uopazHooOpazus
Ha 3emJe.

CoBpeMeHHasi CHUCTEMa OpraHMYecKoro Mupa. IIpuHIMIBI KiIaccupuKanuu opraHn3MoB. OCHOBHBIE
CHCTEMaTHYECKHE IPYTITBl OPTaHU3MOB.

JdeMoHcTpauuun

Iloptpers: @. Penu, JI. Cnamnanuanu, JI. [Mactep, . Y. Meunukos, A. Y. Onapun, Ix. Xonnein, I'.
Ménnep, C. Mumnep, I'. FOpu.

Tabmuie! u cxemsl: «Cxema ombita @. Peany», «Cxema ombita JI. IlacTepa 1o M3y4eHHIO CaMO3apOXKICHHS
)Ku3HM», «Cxema onbita C. Mumepa, I'. FOpu», «JTansl HeopraHM4ecKol 3BoJIOLUNY, «[ €0XpOHOIOrHYecKas
mKkanay, «HaganpHble 3Tambl OpraHU4ecKoi 3Bomonnny, «Cxema o0pa3oBaHHsS dyKapuoT MyTEM CHMOHOTEeHEe3ay,
«Cucrema xuBOH 1pHpozb», «CTpoeHune Bupyca», «Apomop¢o3sl pacteHni», «Punnoduts», «OIHOKIETOYHbIC
BOJIOPOCIH», «MHOTOKJIETOUYHBIE BOAOpocian», «Mxmn», «I[lamoporHukn», «I'osocemenHble pacTeHus», «OpraHsl
I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHA >KHMBOTHOTO MHpPa», «ApomMop(ho3bl KHUBOTHBIX», «[IpocTeiimue»,
«Kumreunononoctusiey, «Ilnockue uepBny», «UneHucronoruey», «PoiObl», «3eMHOBOMHBIEY, «IIpecMbIKatoIneCs»,
«Ituupy, «Mnekonuraromuey, «Pa3Butue >KM3HU B apXeUcKol spey», «Pa3BuTue KU3HU B MIPOTEPO3OUCKON 3pey,
«Pa3BuTHe KU3HU B NaAIE030HCKON spe», «Pa3BuTHE >XHU3HM B ME3030HMCKOM 3pe», «Pa3BuTue KU3HU B
KaifHO30HCKOH 3pey, «CoBpeMeHHas CICTeMa OPTraHUIECKOTO MHUPAy.

O6opynoBaHue: TepOapuu pacTeHWH Pa3IMYHBIX OTIENOB, KOJUICKIIMM HACEKOMBIX, BIQ)KHBIE TpernapaThl
JKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKI[UM UITIOKOXHX, CKEIEThl IMO3BOHOYHBIX JKUBOTHBIX, dydela NTHUI] U
3Bepeil, KOJIJIEKIIMHA OKaMEHEJIOCTEeH, MOJIE3HBIX NCKOTTAeMBIX, MYJISDKH OPTaHMYECKHX OCTATKOB OPTaHMU3MOB.

Bupryanbnas JaGopatopHasi padora «MogenupoBaHne ONBITOB Mmmiepa—tOpu 10 H3yYeHHUIo
aOMOTeHHOT0 CHHTE3a OPraHMYECKUX COEIMHEHUH B IIEPBUYHOM aTMoc(epey.

JlaGopaTopHas padora «/I3yueHre 1 OnucaHUe UCKOMAEMBbIX OCTaTKOB JPEBHUX OPTaHU3MOB.

IIpakTnyeckas padora «/3ydeHne oCOOCHHOCTEN CTPOCHNS PACTCHUH PA3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHne ocOOCHHOCTEH CTPOCHHUS TO3BOHOYHBIX JKUBOTHBIX).



Tema 5. IIponcxoskaeHne YeJa0BeKa — AaHTPOINOIreHe3

Pasnensl n 3aga4n aHTPOINOIOTUH. METOIbI aHTPOIIOJIOTHH.

CraHOBIE€HUE TPEJICTABICHUA O IPOUCXOKIACHUU dYesoBeka. Pemuruosnelie Bo33peHus. CoBpeMEHHbIE
Hay4HbIE TEOPHH.

CXonCcTBO 4eNoBEKa C XMBOTHBIMH. CHCTEMaTHYECKOE IOJIOKCHHE dernoBeKa. CBHIETENBCTBA CXOACTBA
YeloBeKa C JKHMBOTHBIMH: CPaBHUTEIHLHO-MOPQOIOTHIECKHE, SMOPHOIOTHICCKHE, (PH3HOIOTr0-OHOXIMUYECKHE,
nosefeHueckue. OTAUUMs 4eIoBeKa OT KHUBOTHBIX. [IpsAIMOXOXKIEHHE M KOMIUIEKC CBS3aHHBIX C HUM IPU3HAKOB.
Pa3BuTHE rOI0BHOTO MO3ra U BTOPOM CUTHAIBHON CHCTEMBI.

JBwxymue cuisl ((hakTOpsl) aHTPOTIOTeHe3a: OMOJIOTHYecKHe, conranbabie. COOTHOIICHNE OMOIOTHIECKUX
Y COLMAIbHBIX (paKTOPOB B aHTPOIIOT€HE3eE.

OCHOBHBIE CTaJMU aHTpoIoreHe3a. PaHHME uelnoBeKOOOpasHble 00€3bsiHBI (IMPOKOHCYJBI) W paHHHUE
MOHTU/IBI — OOIIUE MPEIKH YeI0OBEKOOOPa3HBIX 00€3bSH M JIOACH. ABCTPANONNTEKH — JBYHOTHE HPEIKU JTIOJCH.
YenoBek yMelblid, NEPBbIE U3TOTOBICHMS OpPYAui Tpyna. UenoBeK NIpAMOXOASINMK U NEPBBIA BBIXOJ JIIOLEH 3a
npenensl Appuku. YenoBex rednenpOeprckuii — oOMMH TpeNoK HeaHIepTaJbCKOTO YEeNOBEKa W YeloBeKa
pazymHoro. UenoBek HEaHAEPTAIbCKUN KakK BHJ JIIOJEH XOJOIHOro Kiumara. YenoBek pa3yMHBIM COBPEMEHHOTO
THIIA, JIEHUCOBCKHH YEI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka n naneoreHOMHKA.

DOBOJIOLMST COBPEMEHHOTO 4elloBeKa. ECTeCTBEHHBIH OTOOp B MOMyINSUMAX 4YeloBeka. MyTalMOHHBIH
npouecc u moauMop¢usM. IlomynsunoHHBIE BONHBL, IOpeid TeHOB, Murpamus H «3(QdexT ocHOBaTeIs» B
HOITYJISIUSIX COBPEMEHHOTO YEI0BEKA.

YenoBeueckue pacel. [lonsaTue o pace. bonbiime packl: eBponeonanas (eBpasuiickas), aBcTpano-HerpouaHas
(3xBaTopuasbHasi), MOHTONONIHAs (a3MaTCKO-aMepUKaHCcKas). BpeMsa u IyTH pacceleHHs yelloBeKa IO IIIaHeTe.
EnuncTBO uenoBedecknx pac. HaywHast HECOCTOSITENFHOCTH pacu3Ma. I[IpHCHocOOIeHHOCTh YelIOoBeKa K pa3HBIM
YCIOBHSM OKpYXarolied cpenbl. BiusiHue reorpaduueckoid cpenbl u napelia TEHOB Ha MOPQOJIOTHIO H
(hU3MOIIOTHIO YeTOBeKa.

MexancunIuiiHapaele  MEeToAabl B (u3ndeckod  (OMOJIOTHMYECKOM) aHTPOMOJOTHH. DBOJIOIMOHHAS
AHTPOIIOJIOTUSI M TAaJE€OaHTPOIOJIOT s YENOBEYECKUX MOMyJAnui. brocouManbHble HCCIENOBAaHUS MPUPOIBI
geJioBeKa. VcceiaenoBanne KOIBOIOINH OHONIOTHYECKOTO U COLMATBHOIO B YEIOBEKE.

JdeMoHCcTpanuu

IToptpetst: Y. dapBun, JI. Jluku, 5. 5. Porunckuit, M. M. I'epacumos.

Tabmauuel ¥ cxeMbl: «METOABI aHTPOMOJIOTHH», «[0JOBHOW MO3r uYeloBeka», «YemoBexooOpasHbie
00e3psHBI», «CKeneT uenoBeKa W CKeJeT IINMIIaH3e», «PyIUMEHTBl M aTaBU3MBDY, <«JIBWKyIIue CHIIBI
aHTPOIIOreHe3a», «OBOJIOLUOHHOE JPEBO UENOBEKa», «ABcTpanonurek», «UemoBek ymenslil», «Yenosek
OpAMOXOIAIHNNY, «JleHncoBckui dyenoBek» «Heanneprambip», «KpoMaHboHIB», «IIpenku demoBeka», «ITambl
HBOJIIOIMHN YeJI0BeKay, «Packl 4eoBeKay.

OObopyznoBaHue: MyYJSDKH OKaMEHEJIOCTEH, IPEeIMETOB MaTepHalIbHOW KyJbTYpHl IIPEIKOB YeNOBEKa,
penponaykuuu (pororpadun) KapTuH ¢ ME(OIOTHISCKAMHU U OUOJICHCKUMHU CIOKETaMHU MTPOUCXOKACHHUS YEIIOBEKa,
¢dororpagun Hax0JOK HMCKOINAEMBIX OCTATKOB 4YEJIOBEKa, CKEJIET 4YellOBEeKa, MOJIENIb Yeperia uelloBeKa U ueperna
IIMMITIaH3€, MOJIENIb KUCTH YEJIOBEKA M KUCTHU IIUMIIaH3€e, MOJEIN Topca MPEIKOB YeIOBeKa.

JlaGopaTtopnass pabGora «/3ydeHHe OCOOCHHOCTEH CTPOCHHS CKelleTa 4YellOBEeKa, CBS3aHHBIX C
MPAMOXOKIACHUEM).

IIpakTnyeckas padora «/3ydeHue SKOJIOTHYECKUX aAaNTaIllMi 4eT0OBEKay.

Tema 6. JKo0JIOTUsI — HAYKAa O B3aMMOOTHOLIEHUSIX OPraHM3MOB M HAJOPraHU3MEHHBIX CHUCTEM C
OKpY:Kaloulei cpeaoi

3apoknenue u pa3BuTHe dKkojoruu B Tpyaax A. 'ym6onsara, K. @. Pynee, H. A. CeepuioBa, J. ['ekkens,
A. Tencnu, B. H. Cykauépa. Pa3nens! u 3agauu skonoruu. CBsi3b 3KOJIOTUU C JPYTUMH HayKaMU.

Mertonsl skonoruu. IloneBble HaOmoAeHHUSA. DKCHEPHUMEHTHl B OKOJOTHH: TPHPOAHBIE W Ja0OpaTOpHBIC.
MopenupoBaHue B 9KOJOTHH. MOHUTOPUHT OKPYKAIOIIECH CPeIbl: TIOKAIbHBIN, perHOHATBHBIN U TI100aTbHBIH.

3HayeHHEe HKOJIOTHUECKMX 3HAHWH JUI YeJIOBeKa. DKOJOTHYECKOE MHPOBO33PEHHE KaK OCHOBA CBS3EH
yeNoBeuecTBa ¢ Npupooi. opMupoBaHUE 3KOIOTHIECKON KYIbTYphl U 3KOJIOIMYECKON IPAMOTHOCTU HACEIEHUSL.

JdeMoHCcTpanuun

Ioptpetsr: A. 'ymbonear, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuubl 1 cxemsl: «Pa3gensl skomorum», «MeToabl sKoiorum», «CxeMa MOHHMTOPHMHIA OKpPY)KaroIeH
cpensD».

JlaGopaTopHas padoTa «/3yueHne METOIOB SKOJIOTHIECKUX UCCIICTOBAHII.

Tema 7. Opranusmsl 4 cpeia 00MTaHUA



DxoJyorudeckue (HakTopsl U 3aKOHOMEPHOCTH WX IeHCTBUsA. Kiaccupukamus 3KOJIOTHYECKUX (aKTOPOB:
abnoTH4eckue, OMOTHYECKHe, aHTpomnoreHHble. OOIIMEe 3aKOHOMEPHOCTH ICHCTBHSI DKOJIOTHYECKHUX (DAKTOPOB.
[pasuio munumyma (K. Hnpenrens, FO. JInbux). TonepaHTHOCT. DBPUOHOHTHBIE M CTEHOOHMOHTHBIE OPTaHU3MBI.

Abunornueckue ¢axrtopsl. CBeT Kak dKoJormdeckuit dakrtop. JleficTBHE pa3HBIX YYacTKOB COJIHEYHOTO
CIEKTpa Ha OPTraHU3Mbl. DKOJIOTHYECKHE TPYITBl PACTEHUH M )KUBOTHBIX T10 OTHOLICHUIO K cBeTy. CHUrHaIbHAs pOib
cBera. GoTonepuoausm.

Temneparypa kak skosormdeckuil dakrop. JleiicTBre Temneparypbl Ha opraHu3Mbl. [10HKHIOTEpMHBIE H
TOMOHOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIC H CTEHOTEPMHBIE OPTaHU3MBI.

BraxxaocTs Kak skosormdeckuii akrop. [IprcnocoOmenus pacteHuil K moanep kaHHI0 BOAHOTO OajaHca.
Knaccudukanus pacteHui 10 OTHOLIEHUIO K Boje. [Iprcroco0ieHns )KUBOTHBIX K H3MEHEHHIO BOJJHOTO PEXKHMA.

Cpenpl oOWTaHMS OPraHM3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, I[OYBEHHAs, INIyOMHHAs IOJIOYBEHHAs,
BHYTpHOpraHu3MeHHas. DH3nKo-XUMHYECKHE OCOOEHHOCTH cpel oOuTaHus opraHusmoB. [IpucmocobieHus
OPTraHU3MOB K XHU3HH B PA3HBIX CpeAax.

buonoruueckne putmbl. BHemHue u BHyTpeHHHe pUTMBL. CyTOYHBIE U TOAMYHBIE PUTMBIL.
IIprcocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBH KU3HU.

Kuznennsie ¢popmbl opranm3MoB. [lorarue o xu3HeHHONW Gopme. JKnu3HeHHBIe (GOPMBI PACTCHHUI: TepEBbs,
KyCTapHHKH, KYCTapHWYKH, MHOTOJETHHE TpaBbl, OJIHOJNETHUE TpaBbl. JKH3HEHHbIE (OPMBI IKHMBOTHBIX:
TUIPOOHOHTEI, TeOONOHTHI, a3pOOHOHTE. OCOOCHHOCTH CTPOCHUS B 00pa3a KHU3HM.

Bruotnueckue Gpaxropsl. Buapl 6MOTHIECKHX B3aMMOICHCTBIN: KOHKYPEHITHS, XUITHUIECTBO, CHMOHO3 1 €TO
¢opmbl.  IlapasuTusMm, Koomepamus, MYTyanu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HAaXJICOHHYECTBO).
Herpoduueckne B3ammopeicTBus (Tonmudeckue, ¢opudyeckue, Qadbpuueckue). 3HaueHHE OHOTHYECKUX
B3aUMO/ICHCTBUI AT CYIIECTBOBAHUS OPTaHM3MOB B cpezie oonTanus. [IpuHINI KOHKYPEHTHOTO UCKIFOUCHUSI.

JdeMoHCcTpanuu

Tabmuupl 1 cxembl: «JKkosorndeckue Gakropb», «CBETOBOM CIIEKTP», «IKOIOTHYECKUE TPYIIITBI KUBOTHBIX
[0 OTHOIICHHWIO K CBEeTY», «TeIUIOKpOBHBIC >KMBOTHBIE», «XOJIOJHOKPOBHBIC >XHBOTHBIE», «Du3nonoruueckue
aJlanTanuy JKUBOTHBIX», «Cpensl OoOWTaHWMSA OpraHm3MoB», «buomormdeckue puTMbl», «JKn3HEHHBIE (HOPMBI
pactenuit», «KuzneHHbIe (HOPMBI KUBOTHBIX», «IKOCHCTEMA IIUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOTO
necay, «llenu nuranusy, «XumHn4ecTBoy, «Ilapasutusmy», «KonkypeHuus», «CumMo1nos», «KoMmeHcanusm.

ObopynoBanue: repOapuu pacTeHWH W JKUBOTHBIX, NPHCIIOCOOJICHHBIX K BIMSHHIO Pa3JIMUHBIX
9KOJIOTHUECKHX  (DAKTOpOB, TepOapuy  CBETOJIOOMBBIX, TEHENIOOMBBIX W  TEHEBBIHOCIMBBIX  PacTEHUIA,
CBETOMIOOMBEIE, TEHETIOONBBIE 1 TEHEBBIHOCIUBBIE KOMHATHBIE PACTEHUS, repOapuil U KOJUIEKIIMU TETUIONI0OUBBIX,
3UMOCTOMKHX, MOPO30yCTOHUYMBBIX DPACTEHHMH, Uydena MNTHI ¥ 3Beped, repOapuu pacTeHHH, OTHOCSIIUXCS K
rurpoduTam, kcepouram, Me3opuTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYIII, KOJUIEKIUH KUBOTHBIX, OOUTAIOIINX
B PasHBIX Cpefax, rep0apry U KOJUICKIMH PACTeHUI M )KHUBOTHBIX, 00JIQIAIOIIUX YEePTaMH HPUCIIOCOOIIEHHOCTH K
CE30HHBIM M3MEHEHHSM YCIIOBUH KM3HHM, repOapuil W KOJUICKIIMU PACTEHHH M KMBOTHBIX PA3JIMYHBIX >KU3HEHHBIX
(hopM, KOJIIEKIINH KMUBOTHBIX, YIACTBYIOIIUX B Pa3IMUHBIX OMOTHYECKHUX B3aUMO/ICHCTBUIX.

JladopaTopHasi pa6oTa «BpIsBIeHHE MPUCTIOCOOIEHUI OPTaHU3MOB K BIUSTHUIO CBETA.

JladopaTopHasi paboTa «BplsiBIeHNE PUCTIOCOOIEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPhI».

JlaGopaTopHas padoTa «AHaATOMUYEeCKHAE OCOOCHHOCTH PACTCHHH M3 pa3HBIX MECT OOUTAHUSY.

Tema 8. Jxos10rusi BUAOB M MOMYJIS LM

OKONOTHYEeCKHe XapakTepUCTUKH momynsamud. llomymamus xkak Owuosjormueckas cuctema. Poib
HEOJHOPOAHOCTH Cpexabl, (u3nueckux OapbepoB W 0OcOOEHHOCTEH OWOJIOTMH BHIOB B  (OPMHUPOBAHUH
MPOCTPAHCTBEHHON CTPYKTYphl mHOmynsanuid. OCHOBHBIE IIOKa3aTeNd MHOMYJSALUHM: YHUCICHHOCTb, IUIOTHOCTD,
BO3pACTHas U TOJIOBas CTPYKTYypa, POKIAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPAIIHS.

Okonorudeckas CTpykTypa nomyisinuu. OLieHKa YHCIEHHOCTH MOMyNAnMU. J(MHAMMKAa HONMYyJISNUH U €€
perymsanus. buoTwdeckuit moreHumuman mnomyisuuMu. MojaenupoBaHHWEe IMHAMUKW romyisinuu. KpuBble pocra
YUCIICHHOCTH OMyJIAuy. KpuBeie BEDKUBaHUS. Perymsmnus 4ncieHHOCTH MOMYISIUi: posb (pakTOPOB, 3aBUCSIITIX
1 HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHYECKUE cTpaTeruu BUaoB (- u K-ctparerun).

[onsiTre 006 sKomormueckoil Hume Buaa. MecrtooOuranue. MHOroMepHast MOZETb IKOJIOTHYECKOH HMIIN
Jx.M. XaTunHcoHa. Pa3mepsl skonoruueckoil Humy. [loTeHuansHas U peanu3oBaHHAss HULIY.

Bun kak cuctema momynsamuid. Apeansl BUAOB. BHIBI M WX JKH3HEHHBIE CTPATETHH. OKOJOTHYECKHE
9KBUBAJICHTHI.

3aKOHOMEPHOCTH NOBE/ICHHS M MUTPAIMii )KUBOTHBIX. brosornyeckue NHBa3MK 4y>KepOIHBIX BUIOB.

JdeMoHCcTpanuu

IToptper: Jx. WM. XaTunHCOH.



Tabmumbl ¥ cxeMbl: «OKOJOTHYECKHE XapaKTEPUCTHKH MOmyasinuu», «lIpocTpaHcTBEeHHas CTPYKTypa
HOMyAnun», «Bo3pacTHble mUpaMuabl HOMyIALUH», «CKOPOCTh 3acElCHUs] MOBEPXHOCTH 3€MIIM Pa3ITHIHBIMU
opranuzmamm», «Mogenb 3xonorudeckoit Humu Jx. M. Xatunaconay.

Oo6opynoBanue: repbapuu pacTCHUHN, KOJUICKIMH KHUBOTHBIX.

JlaGopaTopHas padota «IIpucmocobneHns ceMsiH paCTeHUI K PacCEeICHUIOY.

Tema 9. Jkos0rus c000IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiecTBa oprann3MoB. broneHos u ero ctpykrypa. CBsi3u MeXy OpraHu3MaMu B OHOIIEHO3e.

Okocucrema Kak oTkpsiTas cuctema (A. [[x. Tercnn). yHKIHOHATBHBIE OJIOKH OPTaHU3MOB B 3KOCHCTEME:
MPOAYIEHTH, KOHCYMEHTEHI, peayleHThl. Tpodudaeckue yposHu. Tpodudeckue nemnu u cetu. Adnotndyeckue OJI0KH
skocucteM. I104BBI U MBI B 3KOCHCTEMaX. KpyroBOpOT BEIIeCTB M MOTOK YHEPTHU B SKOCUCTEME.

OCHOBHBIE TIOKa3aTeNn YKOCHCTEMBL. buomacca 1 mpoyKius. DKOJOrH4ecKUe MUpaMuIbl YUces, OnoMacchl

1 SHEPTHH.
Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HarpaBineHHbIE 3aKOHOMEpHbIE
CMCHBI COOOIIECTB — CyKIeCCUH. [IepBHUYHBIC M BTOPUYHBIC CYKIECCHM M WX HPUYUHBL AHTPONOTCHHBIC

BO3ACUCTBHU Ha cykmeccun. KnmmakcHoe coobmectBo. bropazHooOpasue M MOJHOTa KPYroBOPOTa BEIIECTB —
OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbIe 3KOCUCTEMBI. DKOcUcmeMbl 038D U peK. IKOCUCHeMbl MOPell U OKeaHo8. IKOCUCmeMbl MYHOP,
Jecos, cmeneii, NyCMulHb.

AHTpOTIOTEHHBIE HYKOCHUCTEMEI. ATpO3KOcHcTeMa. ArporeHo3. Paszmmums MexOy aHTpOIIOTEHHBIMH U
MPUPOJHBIMU 3KOCHCTEMaMHU.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozckas ¢uopa u payna. CuHaHTponU3amus
TopoacKoi (ayHbl. bronornieckoe u X031HCTBEHHOE 3HAYCHUE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

3akOHOMEpHOCTH (OPMHPOBAHMSI OCHOBHBIX B3aMMOJCHCTBHI OpPraHM3MOB B JKocucremax. Porb
KACKAOH020 3¢hpexma u 8u006-30upuramopos (Kuowesvix 6ud08) 6 QYHKyuoHuposanuu sxkocucmem. IlepeHoc
SHEPTHH ¥ BEIMIECTB MEXIY CMEKHBIMH 3KOCHCTEMaMH. YCTOWYMBOCTH OPTaHW3MOB, MOIYJSINA M SKOCHCTEM B
YCIIOBHAX €CTECTBEHHBIX W aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmol  6030eticmeus  3a2psi3HEHUll  pA3HBIX TUNO8 HA  CYOOPSAHUBSMEHHOM, OpP2AHU3MEHHOM,
NONYNAYUOHHOM U  IKOCUCHEMHOM  YPOBHAX, OCHOBbl IKOIOSUUECKO20 HOPMUPOBAHUA — AHMPONO2EHHO20
6030eticmaus. MeToqoJI0THsI MOHUTOPHHTA €CTECTBCHHBIX U aHTPOTIOTEHHBIX SKOCHCTEM.

JdeMoHcTpanuu

Ioptper: A. . Tencnn.

Tabmumer n cxembl: «CTpykTypa OWOIEHO03a», «DKOCHCTEMa MIMPOKOIMCTBEHHOTO JIecay, «IKOCHCTEMa
XBOWHOTO Jiecay, «DyHKIIMOHATBHEBIE TPYIIITBEI OPTaHU3MOB B 9KOCHCTEME», «KpyroBOpPOT BEMIECTB B AKOCHCTEME,
«enu nurtanus (macTOMIIHAS, AETPUTHAS)», «OKOJOTHUYECKas NMHpaMHIa YHCET», «IKOIOTHYecKas MUpamuia
Omomaccel», «OKOJIOTHYECKash mHpamuia »Heprum», «OOpaszoBanme Oomotay, «llepBuuHas CyKIECCHS»,
«BoccTaHoBIIeHHE Jleca TOCie TOXapay, «DKOCHCTeMa 03epa», «ATporeH03», «KpyroBopoT BeIIeCTB U IOTOK
SHEPrHUHU B arpoueHose», «I[Ipumepsl ypOosKocHCcTEM.

O6opynoBaHue: TepOapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydeja NTHI[ W 3Beped, repbapuu
KYJIBTYPHBIX U TUKOPACTYIIUX PACTCHHUU, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

IMpakTuyeckas padora «/3ydeHue u onucanue ypooIKOCUCTEMBI.

JlabopaTopHasi padora «/3ydueHune pa3zHOOOpa3usi MEJKUX IMOYBEHHBIX WICHHCTOHOTHMX B Pa3HBIX
9KOCHCTEMAX.

IKeKypeus «IKCKYpCcHs B TUITHYHBIN OHOreorneHos3 (B 1yOpaBy, OSpe3HsK, eIFHUK, Ha CYXOIONBHBIA WITH
MOWMEHHBIH JIyT, 03ep0, O0JIOTO)».

IKeKypeust «IKCKypcHsl B arpOdKOCUCTEMY (Ha MOJIE WIK B TEINIMYHOE XO03SIHCTBO).

Tema 10. Buocdepa — rnod6anbHasi IKOCHCTEMA

bruocdepa — obmeruianetapHas 06oj04yka 3emiid, TNl CYMIECTBYET WJIHM CYIIECTBOBala KW3Hb. Pa3zBurhe
nmpencTaBieHui o 6nocdepe B Tpynax 3. 3rocca. Yuenne B. U. Bepraackoro o 6uochepe. Obnactu 6uocdepst u eé
coctaB. JKuBoe BemiecTBo 6ocdepsl U ero GyHKIHH.

3aKoHOMEPHOCTH cymiecTBoBaHus Ouocdepbl. OcoOeHHOCTH Onocdepbl Kak TIIOOAIBHON 3KOCHCTEMBI.
Junamudeckoe paBHoBecue B 6uocepe. KpyroBopoTsl BelecTs U OMOreoXuMHUYECKrue HUKIbI (Yrieposa, a3oTa).
PurmuaHOCTS siBIeHMIA B Onocdepe.

3onanbHOCTH Onocdepsl. [lonstne o 6nome. OCHOBHBIE OMOMBI CYIIH: TyHJpa, XBOWHBIE Jieca, CMEIIaHHbIC
1 MIUPOKOJMCTBCHHBIC JIECA, CTCIIN, CABAHHBI, ITYCTBIHU, TPOIIMYECKHUEC JIECA, BBICOKOTOPbA. KJ'[I/IMaT, paCTHTeHLHLIﬁ
1 )KUBOTHBIA MHp OMOMOB CYIIIH.



CtpykTypa 1 QYHKIIHS KHUBBIX CHCTEM, OIIEHKA X PECYPCHOTO IMOTEHIMANIa U OMOChEepHBIX (PyHKINH.

JdemoHcTpanuu

IToptpetsi: B. U. Bepraackuii, 3. 31occ.

Tabmuuer u cxembl: «['eocdeprr 3emmu», «KpyroBopoT azora B mpupomae», «Kpyrosopor yriepoma B
npupozae», «Kpyrosopot kucimopona B mpupoae», «KpyroBopor Boasl B mpupoje», «OCHOBHBIE OHOMBI CYIIN,
«Kmmmatngeckue nosica 3emim», «Tyanpa», «Taiiray, «CMemmanusiii necy, «IllupokonucTBeHHbIH Tecy, «CTemby,
«CaBanHay, «IlycTeiHsa», «Tponuueckuil necy.

Ob6opynoBanue: repOapuy pacTCHUH pa3HBIX OMOMOB, KOJUIEKIIHN )KHBOTHBIX.

Tema 11. YenoBek U OKpY Kaiomias cpeia

DKOJIOTHYEeCKHE KPU3UCHI U UX MpUYHHEL. Bo3neiicTBue venoBeka Ha Ouocdepy. 3arps3HeHHE BO3IYITHON
cpensl. OxpaHa Bo3ayxa. 3arps3HEHUE BOAHOW cpeabl. OXpaHa BOTHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
TIOYBEHHBIX pecypcoB. I3MeHeHue KInMara.

AHTpOMOTEHHOE BO3ICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIA MHUp. OXpaHa PacTUTEIHHOIO U KHBOTHOTO
Mupa. OCHOBHBIC TPUHIIMIBI OXpaHbl mpuponsl. KpacHeie kauru. Ocobo oXpaHsEeMbIe MPHUPOHBIC TEPPUTOPUU
(OOIIT). botanudeckue canpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIC  TIPUHIUNBI  yYCTOMYMBOTO  Pa3BUTHA  YEIOBEUECTBA W  TNPHUPONBL.  PammonampHOE
MPUPOOINOIF30BAHUE M COXPAHEHUE OHUOJOTHUYECKOro pa3HooOpasus 3emiin. OO0IIue 3aKOHOMEPHOCTH II100aIbHBIX
9KOJIOTHIECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KPU3HUCA U €T0 BEPOSTHEIC ITOCIIEICTBHUS.

Pa3BuTHe MeTOJOB MOHHTOPHHTA PAa3BUTHUS OMACHBIX TEXHOTCHHBIX IporeccoB. Cucmemmuble ucciedosanus
nepexoda K pecypcocbepezaroweti U KOHKYPEHMOCNOCOOHOU dnepeemuke. buonozcuueckoe pasnoobpasue u
ouopecypcvl. Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugaowue O00Cmyn K ungopmayuu no
COCMOAHUI0 OMOenbHbIX 6U008 u 3Kocucmem. OCHOBbL 3Kopeaburumayuy 3Kocucmem u cnoco6oe 60pvowl ¢
buonogpescoenuamu. Pexoncmpykyus MOPCKUX U HAZEMHBIX IKOCUCTHEM.

JdeMoHCcTpanuu

TaOnuuer u cxeMbl: «3arpsi3HEHHE aTMOcQepbl», «3arps3HeHue ruapocheps», «3arps3HEHHE ITOYBEDY,
«[TapauKOBBIN 3P PekT», «Ocob0 oXpaHsIeMble IPUPOIHBIC TEPPUTOPUNY, «MOIETH YIPaBIIEMOTO MUPaY.

Oo6opynoBanue: (oTtorpaduu OXpaHAEMBIX pacTCHHUN M KUBOTHBIX KpacHoii kuurm Poccuiickoit ®denepanum,
KpacHoil kHUTH pernoHa.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOI'PAMMBI 11O BUOJIOT'UA HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMIYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS OOYYAIOIIMMMCS MPOTPAMM CPEIHETO
o01mero 06pa3oBaHKA: INIHOCTHBIE, METANIPEAMETHBIE U IIPEIMETHBIC.

B cTpykType JHMYHOCTHBIX PpE3yJIbTaTOB OCBOCHHUS IPOTPaMMBbI 10 OHOJIOTMH BBLAEIEHBI CIEIYIOIIHe
COCTaBJIAIOLINE: OCO3HaHWE OOYYaIOMIMMHCS POCCHHCKOW TPaKTaHCKOW MISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPENCIICHHIO, Haauuue Momusayuu K OOy4YEHHIO OWOJIOTHH,
yeaenanpasieHnoe paseumue BHyTPEHHUX yOSKACHUH JIMIHOCTH HA OCHOBE KITIOUEBBIX [IEHHOCTEH U HCTOPHUUECKUX
TPaauIMH Pa3BUTHsI OHOJIOTHYECKOTO 3HAHUS, 2OMOGHOCHb U CNOCOOHOCMb OOYHAIOIUXCS PYKOBOJACTBOBATHCS B
CBOEH IESATENbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, IIPUCYIIUMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHus,
Hanuyue npagoCco3HAHUs SKOIOTMIECKON KYIbTYPbI, CHOCOOHOCMU CMAUMb TIENN ¥ CTPOUTD )KN3HEHHBIC IIIaHbI.

JIn4HOCTHBIE pPE3yNbTAaThl OCBOCHUSI MPOTPaMMbl MO0 OHMOJIOTMH JOCTHIAIOTCS B COUHCTBE Y4EeOHOW U
BOCIIUTATEIbHON JEATEeNbHOCTH B COOTBETCTBHM C TPAJULHUOHHBIMU POCCUICKHMMM  COLMOKYJIBTYPHBIMH,
HCTOPHYECKUMH W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPUHATBIMH B OOIIECTBE IPaBWIAMH M HOPMaMH
MOBE/ICHHS] M CIIOCOOCTBYIOT TpOoIieccaM CaMOIIO3HAHMsI, CAMOBOCIIMTAHUSI U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3ULMU JUYHOCTH, MAaTPUOTHU3MA M YBAKEHMS K 3aKOHY U IIPAaBOMNOPSIKY, YENOBEKYy Tpylda M CTaplieMy
MOKOJICHNIO, B3aWMHOTO YB@KCHHS, OCpEKHOTO OTHOWICHHS K KyJIbTypHOMY HACIEAMI0 U  TPATULUSIM
MHOTOHallMOHAIBHOTO Hapoaa Poccuiickoit @eaepanuu, Npupoae U OKpyKarollen cpelie.

JImuHOCTHBIE pe3ynbTaThl OCBOEHMs ydeOHOro mpenmera «bHomorus» MOKHBI OTpa)kaTb TOTOBHOCTH U
CIOCOOHOCTh 00YYaIOIINXCSl PYKOBOACTBOBATHCSA CHOPMHUPOBAHHONH BHYTPEHHEHW MO3WIMEH JTHIHOCTH, CHCTEMOH
[IEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJAWUIMOHHBIM IEHHOCTSIM
pOCCHICKOTO 0O0IIeCTBa, pacUIMpEeHHe J>KU3HEHHOTO OIbITa W OINbITa JEATENLHOCTH B IPOLIECCE pealu3aluu
OCHOBHBIX HallpaBJIEHUH BOCIUTATEIbHOH AESITEIHHOCTH, B TOM YHUCIIE B aCTH:

1) rpa:IaHCKOro BOCHUTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3MIMK OO0Y4YaloIIerocss Kak aKTHBHOTO M OTBETCTBEHHOIO UJeHa
POCCHICKOro 00IIEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00SI3aHHOCTEH, yBa)KEHHUE 3aKOHA W MPABOTIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAEATEIBHOCTH NPH CO3AAaHHHM YUEOHBIX IIPOCKTOB, PEIICHUH
y4eOHBIX U T03HABATEIBHBIX 3124, BBINOJHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMpPENeNiaTh COOCTBEHHYIO TO3UIMIO 0 OTHOLICHHIO K SBJICHUSIM COBPEMEHHOH XU3HH U
0OBSCHATE €€;

YMEHHE Y4YUTHIBATh B CBOMX JEHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aUMOJEWUCTBHUS JIOJEH C
pa3HBIMH YOeXKIESHUSIMH, KyJIbTYPHBIMH IIECHHOCTSMH M COLMAIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOILIECCE COBMECTHOTO BBHIITOJHEHWS Y4YEOHBIX, ITO3HABATEIbHBIX M
MCCIIEZIOBATEIbCKUX 3a/1ad, YBaKUTEIFHOTO OTHOLICHUS K MHEHHIO OINIOHEHTOB NPH OOCYXICHHWH CHOPHBIX
BOIIPOCOB OHMOJOTMYECKOTO COEPIKaHuU,;

TOTOBHOCTB K TYMaHHTAapHOH 1 BOJIOHTEPCKOH NESATEILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKON I'PaXkAaHCKON MAECHTUYHOCTH, ITaTPUOTH3MA, YBAXKEHUsI K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTU nepel PoauHO#, ropaoctu 3a cBoi Kpai, cBO PonuHy, CBOH S3bIK U KYJIBTYpY,
MPOIIIOE W HACTOSIIee MHOTOHAIIMOHAIBEHOTO Hapoa Poceny;

[IEHHOCTHOE OTHOIIEHHWE K IMPHPOJHOMY HACIEAHWI0O W TMaMITHHUKaM TPHPOJBI, JAOCTIXEHHSAM Poccum B
HayKe, HCKYCCTBE, CIIOpTe, TEXHOJIOTHSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHMCKNX YYEHBIX B CTAaHOBIECHHE M Pa3BUTHE OWOJIOTWH, MOHHUMAaHMS
3HaYCHMs1 OMOJIOTUH B TIO3HAHWH 3aKOHOB IIPUPO/JIBI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO O0IIECTBa;

uerHas yoex1€HHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTE 32 €r0 Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCUIICKOr0 HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THYECKOTO TIOBE/ICHUS;

CHOCOOHOCTh OIIGHHMBATh CUTYAaIMI0O W TPHHAMATh OCO3HAHHBIE DPEIICHHS, OPUEHTHPYACH HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUNBOTO OYAyIIero;



OTBETCTBCHHOE OTHOIIEHHE K CBOWM DPOIMTENISIM, CO3JAHHWI0O CEMBbH Ha OCHOBE OCO3HAHHOTO IPHHATHS
LIEHHOCTEN CEMEMHOMN KU3HHU B COOTBETCTBUH C TPAIULIUAMHU HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIMTAHUS:

ICTETHYECKOE OTHOIICHHE K MUPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOT'O ¥ TEXHHYECKOT0 TBOPYECTBA, CIIOPTa,
TpyZAa, OOIIECTBEHHBIX OTHOIICHHI;

MOHUMAaHKE 3MOIMOHATIHFHOTO BO3ICHCTBHUS )KUBOH MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIP2XXEHHUIO B Pa3HBIX BHJAaX MCKYCCTBa, CTPEMJICHUE MPOSBISTH KauyecTBa TBOPUYECKOI
JMYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMUPOBAHUSL KYJIbTYPbl 3A0POBbSI M 3MOLHOHAJIBHOIO
OnaromoJyqus:

NMOHMMaHKWE M peaiu3alus 3J0pOBOro M Oe3omacHOro oOpasa >KM3HM (3J0pOBOE IMUTaHHE, COOJIIOAEHHE
TUTHCHWYECKNX TIPaBWJI W HOPM, COAJaHCHPOBAHHBIA pPEXHM 3aHATHA W OTHBIXa, peryispHas (u3ndeckas
aKTHBHOCTH), OEpEeXHOTr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (HU3MYECKOMY H
MICUXUYECKOMY 3/I0POBbIO;

MOHUMAaHKE IIEHHOCTH TPABIJI HHANBHUIYaJHHOTO W KOJUIEKTHBHOTO OE30IIaCHOTO IOBEIEHHS B CUTYAIIHAX,
YTPOXKAOIIUX 30POBBIO U KU3HU JIIOACH;

OCO3HAaHHE TOCIEACTBUH M HENPHUATHS BpEIHBIX NPHUBBIUEK (YIOTPEOJICHHS allKOTOJs, HApPKOTHKOB,
KypeHHs);

6) TPYAOBOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIECHHOCTH MacTepCTBa, TpyAoIooue;

TOTOBHOCTh K aKTHBHOW JEATEILHOCTH TEXHOJOIMYECKOW M COLMAIBLHON HAIpaBICHHOCTH, CIOCOOHOCTD
WHHULNAUPOBATh, TUIAHUPOBATH U CAMOCTOSTEIBEHO BEITIOHATE TaKYIO ICATCIFHOCTH;

MHTEpeC K pa3iuyHbIM cepam mpodeccHoHaNbHON AeSTebHOCTH, YMEHNE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayueii mpodeccuu U pean30BbIBATH COOCTBECHHBIC KU3HCHHBIC TUIAHBI;

TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHHIO U CaMOOOPa30BaHMIO Ha MPOTSHKEHUH BCel JKU3HHU;

7) 3K0JI0TrH4€eCKOTr0 BOCIUTAHMS:

9KOJIOTUYECKH 1IeIeco00pa3Hoe OTHOIIEHHE K INPHPOAE KaK HCTOYHUKY JKM3HHM Ha 3emile, OCHOBe €
CYIIECTBOBAHUS;

TIOBEIIIICHIE YPOBHS SKOJIIOTHYECKOW KyIbTYpPhI: MPUOOPETEHNE OIBITA IDTAHUPOBAHMS TOCTYITKOB M OLICHKH
MX BO3MOXXHBIX MOCJIEACTBUM AJIsl OKPYXKAIOLIEeH cpe/bl;

0CO3HaHHE II100aIFHOTO XapaKTepa 3KOJIOTHYECKUX NPOOJIEM U IyTeil UX peleHus;

CIOCOOHOCTh HCIIONBE30BaTh MPHOOpETaeMble MPH H3YYCHWH OWOJIOTUU 3HAHWS W YMEHHS TIPH pPEIICHUHN
mpoOJeM, CBS3aHHBIX C PaIlOHAIBHBIM HPHUPOIONOIB30BaHUEM (COOIONEHNUE IMPaBWI MOBEICHUS B TIPHPO/IE,
HaIpaBJIEHHBIX HAa COXpaHEHHE PAaBHOBECHS B 9KOCHCTEMAX, OXpaHy BUAOB, SKOCHCTEM, OHOCheps);

AKTUBHOE HENPHUATHE JCWCTBUI, TPHHOCIIIUX Bpel OKpYXKalomed MpUpPOJHOH cpede, YMEHHE
MPOTHO3MPOBATH HEOJIATOIPUATHEIC YKOJOTHUSCKUE MOCICICTBIS MPEANPHHUMAEMBIX JSHCTBUHA M MPEJOTBPAIIATh
ux;

HaJIMYhe Pa3BUTOTO HKOJOTMYECKOrO MBIIUICHHS, JKOJOTMYECKOW KyJbTYpbl, OIBITA JESTEIbHOCTH
9KOJIOTHYECKON HAINpaBIICHHOCTH, YMCHHS pPYKOBOACTBOBAThCS MMM B IT03HABATEIBHON, KOMMYHHKATUBHOU H
COLIMAJILHOW TPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOM /IS TEIbHOCTH IKOJIOTUUECKON HAPaBJICHHOCTH;

8) eHHOCTH HAYYHOI0 MO3HAHMSA:

c(OPMHUPOBAHHOCT MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIIeCTBEHHON TMPAKTUKH, OCHOBAHHOTO HAa JHANOTe KYyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUpE;

COBEPIIEHCTBOBAHHE SI3BIKOBOI M YMTATEILCKOW KYJBTYPhI KaKk CPEJICTBA B3aUMOIEHCTBUS MEXIY JIFOIBMH
Y TIO3HAHMS MHPA;

NOHMMaHKe crenudukn OMOJIOTMH KaK HAayKH, OCO3HaHUs e€ ponu B (OPMHUPOBAHUH DAIMOHAIBLHOTO
HAYYHOTO MBIIIJICHUS, CO3/IaHUU LIEIOCTHOTO TPEJCTABICHHs 00 OKPY)KAIoIeM MHPE Kak O €IUHCTBE IPHPO/IbI,
YeJloBeKa W OOIIECTBA, B MO3HAHWU NPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHNH MPoOIeM COXpaHEHUsI MPUPOTHOTO
paBHOBECHS;

yOeKAEHHOCTh B 3HAUUMOCTH OMOJIOTMH JJIsi COBPEMEHHOH LMBHIM3ALUKU: OOECreuyeHHss HOBOTO YpPOBHS
PasBUTHsL MEIULMHBI, CO3JaHHE IIEPCHEKTUBHBIX OHMOTEXHOJIOTHH, CIHOCOOHBIX pEIIaTh PECypCHBIE HPOOJIEMbI
Pa3BHUTHS YEJIOBEUECTBA, IIOMCKA ITyTEH BBIXOJIa U3 MIOOATBHBIX 3KOJIOTHYECKHX MTpo0iieM 1 oOecrieueHus nepexoaa
K YCTOHYMBOMY pa3BUTHIO, PAlMOHAILHOMY HCIIOJIb30BAHUIO IPUPOJIHBIX PECYpcoB U (HOPMHPOBAHHIO HOBBIX
CTaH/IapTOB )KU3HU;



3aMHTEPECOBAHHOCTh B IMOJNYYCHWH OWMOJOTWYECKWX 3HAHWHA B IIETSAX IOBBIMICHHS OOIMIEeH KyJIBTYpH,
€CTECTBCHHO-HAyJYHOW TPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHATBHOW TPAMOTHOCTH OOYYaroUIHXcCH,
(hopmupyeMoii Ipu U3y4eHUH OHUOJIOTHY;

MOHMMaHKWE CYIIHOCTH METOJOB IIO3HAHMS, MWCIOJIb3yEMBIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIIONB30BaTh MOTydaeMble 3HAHUS IJIs aHAIN3a M OOBSICHEHUS ABIICHUN OKPYXKAIOMIETO MUpPA M MPOUCXOSAIINX B
HEM M3MEHEHHH, yMEHHUE [1eaTh 000CHOBAHHBIC 3aKIIIOUCHHUS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOIIIXCS TaHHBIX C
L[EJIBIO TIOTY4EHUS TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BATh OMOIOTHYECKHE 3HAHUS Ui PEeIIeHHUs MPOOIeM B pealbHBIX
JKU3HEHHBIX CHTYaIUsX;

OCO3HaHME IIEHHOCTH  HAy4YHOM  JEeSTeNbHOCTH, TOTOBHOCTh  OCYILIECTBISATH  IMPOCKTHY0 U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHHIO, K aKTHBHOMY IIOYIECHHUIO
HOBBIX 3HAaHHMH 110 OMOJIOTHH B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpeMeTHbIC PE3yabTaThl OCBOCHUS ydueOHOro mpeamera «BHONOTHS» BKIIOYAIOT: 3HAYMMBIC IS
(hopMupOBaHUS MHPOBO33PCHHS O0YUAOIINXCS MEKAUCIUIUTHHAPHBIE (MEXKIIPEIMETHBIC) OOMCHAYYHBIC TIOHATHSA,
OTpaKaloIIe IIEIOCTHOCTh HAYYHOW KAapTHHBI MHpa W CHEOU(UKY METOJOB IIO3HAHWS, WCIIOIB3YEMBIX B
CCTECTBCHHBIX HayKaX (BEIICCTBO, DHEPIus, SBJICHHE, MPOIECC, CHCTEMa, HAYYHBIA (DaKT, MPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCleqOoBaHue, HaOmI0JeHHe, U3MEpeHHe, OSKCIEPUMEHT U Jpyrue);
YVHHBepCaJbHbIe ydeOHBIC NEHCTBHs (ITO3HABATENbHBIC, KOMMYHHKATHBHEIC, PETYIATHBHBIC), 00ECICUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATBHOH TIPAMOTHOCTH M COI[MAJIbHON KOMIIETCHIIMM OOYYaIOIIUXCS; CIIOCOOHOCTh
00y4aromuxcsi UCTIOIb30BaTh OCBOEHHBIE MEXAHCIUILIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHHUBEPCAIbHBIE
y4eOHbIC JEHCTBHUS B IO3HABATEIHHOMN U COITMATFHOMN ITPaKTHKE.

B pesymerate m3ydeHus OHONOTHH Ha YPOBHE CpETHETO OO0mero odOpazoBaHMs y oOydaromerocs OyayT
c(hOpMHUpPOBaHbl TO3HABATCIbHBIC YHUBEPCATbHBIC YUeOHBIC JCHCTBHS, KOMMYHHUKATHBHBIC YHUBEpPCAIbHBIC
y4eOHbIe JeHCTBUS, PETYISTHBHEIC YHUBEPCAJIbHBIC YUeOHbBIC NCHCTBUA, COBMECTHAS ACSITEIHHOCTb.

MertamnpenMeTHbIe Pe3yIbTaThl OCBOCHHUS IMPOTPaMMBI CPEIHEro 00IIero oOpa3oBaHus TOHKHBI OTPaKaTh:

OByajieHne YHHBEPCATbHBIMH YUeOHBIMH NMO03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JOruUecKue AeiicTBHM:

CaMOCTOSTENFHO (POPMYITHPOBATE M aKTyaJHM3UPOBATh IPOOIEMy, pacCMaTpUBATh €€ BCECTOPOHHE;

WCIIONIb30BaTh TMPU OCBOSHUM 3HAHWMA MPHUEMBI JIOTUYECKOTO MBINUICHUS (aHalv3a, CHHTE3a, CPaBHEHHUS,
kinaccuuKanuy, O0O0OOINEHHS), PACKPBIBATh CMBICT OHOJIOTHYECKUX MMOHATUN (BBIACIATh HX XapaKTCPHBIC
MIPU3HAKY, YCTAHABJIMBATE CBSI3U C IPYTUMH MOHATUIMH);

OTIpEeNIeNATh LEeNU ACATEINEHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPHH UX TOCTHIKEHUS, COOTHOCUTH PE3YIIbTaThI
JIEATENBHOCTH C MOCTABIEHHBIMH TEJISIMH;

HCII0JIb30BaTh OHOJOTMYCCKHIE MOHATHS T OOBsICHEHUST (PAKTOB U SIBJICHHUI YKUBOM MIPUPO/IBI;

CTPOWTH JIOTHUECKHE pPACCY)KACHUS (MHIYKTHBHBIC, JNEAYKTUBHBIC, IO AaHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEUYHS B PACCMATPUBACMBIX SBJICHHUAX, (DOPMYITHPOBATH BHIBOIBI U 3aKITFOUCHHS,

MIPUMEHSITh CXEMHO-MOJENbHBIE CPEACTBA IS MPEACTaBIEHHUS CYIIECTBEHHBIX CBS3€H M OTHOIIEHUH B
M3yJaeMbIX OHOJIOTHYECKHX OOBEKTaX, a TaKKe NPOTHBOPEYHMH pa3HOTO pONa, BEIIBICHHBIX B Pa3IMIHBIX
WHPOPMAIMOHHBIX HCTOYHHUKAX;

pazpabarbiBaTh IUTAH peEIIeHHWs TPOOJeMbI C yUETOM aHAIM3a UMEIONIMXCS MAaTepHAIbHBIX H
HeMaTepUajbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBHI B JESITEIBHOCTH, OICHUBATh COOTBETCTBHE PE3YNIBTATOB IEJISIM, OLICHUBATH PUCKU
MMOCICACTBHM ACITCIBHOCTH;

KOOPJIMHHUPOBATh M BBITIOJHATH PabOTy B YCJOBHSX pPEATbHOTO, BHUPTYaJbHOTO W KOMOWHHPOBAHHOTO
B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TPU PEIICHUN KU3HEHHBIX TIPOOIIEM.

2) 6a30Bble HCCIEI0BATEILCKHE AeHCTBUS:

BJIaJCTh HABBIKAMH Yy4eOHO-HCCIICAOBATEILCKOW W TPOEKTHOW JESTeIbHOCTH, HABBIKAMH pPa3pelICHUS
npoOIeM, CrOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSATEIIEHOMY MOWCKY METOJOB PEHICHHS NMPAKTHYCCKUX 3a/1ad,
MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;



UCIIONb30BaTh PA3IMYHBIE BUABI ICATEIPHOCTH IO IOJIYYEHHIO HOBOTO 3HAHMS, €ro HMHTEPIPETalny,
npeoOpa30BaHHIO0 M MPUMEHECHMIO B YUCOHBIX CHTYaIMAX, B TOM YHCJIE NPH CO3AAHUM yIEOHBIX M COLMAIBHBIX
MPOEKTOB;

(opMHpOBaTh Hay4HBIH THIl MBIIIICHHS, BIaJeTh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBHIMU MOHSATHUAMH H
METOJIaMHU;

CTaBUTh W (HOPMYIHUPOBAaTH COOCTBCHHBIC 3aJadll B 00pa30BaTENbHON JESITENPHOCTH M KU3HEHHBIX
CUTYaIUsIX;

BBIABJIATh IPUYNHHO-CIICACTBEHHBIE CBA3HM M aKTYaJIM3MPOBATh 3a/ady, BBIIBUIATh THIIOTE3y €€ peIICHHS,
HaXOAWTh apIyMEHTHI JUIA JOKa3aTeIbCTBA CBOMX YTBEPKACHHUH, 3aJaBaTh MapaMeTPhl U KPUTEPUH PELICHHS;

aQHAIM3MPOBATh IOJYYEHHbIE B XOJE pCIICHHs 3a/Ja4d pe3yibTaThl, KPUTHYECKH OLIEHMBATh HUX
JIOCTOBEPHOCTBH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYaLUsIM, OLICHUBATh IIPHOOPETEHHBIHN OIIBIT;

OCYLIECTBIISITH 1EJICHANPABJICHHBIN ITIOMCK MEPEHOCa CPEJICTB U CIIOCOOOB AEHCTBUS B MPOQECCHOHATBHYIO
cpeay;

YMETb IEPECHOCHUTH 3HAHMS B TO3HABATEIBbHYIO U IIPAKTHUECKYIO 00IACTH KU3HEAESATEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX OOJIacTeil;

BBIJIBUI'aTh HOBBIC WJEH, MpeIlaraTh OPUIMHAJIBHBIE MOJIXOJbI U PEUICHUs, CTABUTh NPOOJIEMBbI M 3a/auy,
JIOIYCKAFOIIHE allbTePHATHBHBIC PEIICHUSL.

3) pabora ¢ undopmanmei:

OPHEHTHPOBATHLCS B PA3IMYHBIX HCTOYHUKAX MH(POPMAaIHHK (TeKCTe yueOHOro nocoOust, Hay4HO-TIOMYJISIPHON
JuTepaType, OWOJOTHYECKHX CIIOBApSIX W CHPAaBOYHMKAX, KOMITBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTe),
AQHATM3MPOBAaTh HMH(OPMALMIO pa3IMYHBIX BUAOB M (OPM TPENCTaBICHUS, KPUTUYECKH OICHUBATh €€
JIOCTOBEPHOCTb M HEITPOTHBOPEUHBOCTB;

(dopMynHpOBaTh 3alpochl W HPUMEHSTH pPa3IM4YHbIE METOIBl NPU IOHCKE M OTOOpEe OHMOJIOrMYecKOi
nH(popManuy, HeOOXOIUMOM IS BBIOTHEHHUS y4eOHBIX 3a/1a4;

MpUOOPETaTh OMBIT HUCIOJIB30BAHUS MH(POPMAIIHOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATh
KyJIbTYpYy aKTHBHOT'O HCIIOJIb30BaHUS Pa3JINUHbBIX TIOMCKOBBIX CHCTEM;

CaMOCTOATENLHO BHIOMpATh ONTHMalbHYIO (POPMY NpeICTaBICHHs OWMOJIOTHYECKOW MH(pOpMAaIHU (CXEMBbI,
rpaduKy, THarpaMMBbl, TaOJIUIBE, PUCYHKH H IPYTOL);

UCIIONIb30BaTh HAay4YHBIH SI3bIK B KauecTBE cCpeAcTBa INpH pabore ¢ Ouosornueckod HHoOpMarmeit:
OPUMEHSTh XHUMHYECKHE, (PU3UUECKHE KM MaTeMaTHYeCKAE 3HAKM M CHUMBOJBI, (OpMyJbl, abOpeBHATYpY,
HOMEHKJIATypY, UCIIOJIb30BATh U IPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIaIeTh HaBBIKAMH PACTIO3HABAHUS U 3aIIUTH HH(POPMAIMK, HHPOPMAIMOHHOH 0€30MacCHOCTH JTUIHOCTH.

OBgJj1aieHNe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMY J1€CTBHSIMM:

1) oOmenue:

OCYIIECTBIISITH KOMMYHHKAIIMM BO BCeX cdepax )KU3HH, AKTHBHO Y4acTBOBATh B IMAJIOTE WM AUCKYCCHH MO
CYIIECTBY 00CYyK/l1aeMoil TeMbl (YMEHHE 3aJjaBaTh BONPOCHI, BBICKA3bIBaTh CYX/IEHHs OTHOCHTENILHO BBIIIOJIHEHUS
npejiaraeMoil 3aJauy, y4uThIBaTh WHTEPECHl M COTJIACOBAHHOCTh MO3WIMH JPYrUX YYaCTHUKOB AMAJOra WM
JIICKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIE CPEJCTBA OOLICHHS, TOHUMATh 3HAYCHUE COLUAIBHBIX 3HAKOB, IPEIINOCHUIOK
BO3HUKHOBEHHSI KOH(JIMKTHBIX CUTYalUil, yMETh CMAT4aTh KOH(QIMKTHI U BECTH ME€PErOBOPBI;

BJIAJIeTh Pa3IMYHBIMH CIIoco0amMM OOIIEHUS M B3aMMOJICHCTBHSA, IOHMMATh HAMEPEHMS JPYTUX JIIOAEH,
MPOSIBIISITh YBOKUTEIEHOE OTHOIIEHNE K COOECeTHIKY M B KOPPEKTHOH (popme hopMyITMpOBaTh CBON BO3PAXKEHHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHMSI C UCIIOJIb30BAHHEM SI3BIKOBBIX CPEIICTB.

2) coBMecTHasl 1eSITETBHOCTD:

MOHMMAaTh W HCHOJNB30BaTh NPEMMYIIECTBA KOMAHJHOW M WHIMBHIYAJIbHOH pabOThl NpH pELICHUH
Omostorn4eckoil mpooreMsl, 000CHOBBIBAaTh HEOOXOANMOCTh MPUMEHEHHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUSA MPH
penieHny yueOHoH 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JICHCTBHH C y4€TOM OOIIMX HHTEPECOB M BO3MOXHOCTEH
Ka)KJJOT0 4JieHa KOJUICKTHBA;

NPUHUMATh LEJIM COBMECTHOW JICATENIbHOCTH, OPraHW30BBIBATH W KOOPAMHUPOBATH NEUCTBHS MO e
JOCTHKEHUIO: COCTABISITh IUIAH JCHCTBMH, paclpenesisiTh poiu C y4ETOM MHEHHMH Yy4YacTHHKOB, OOCYXIAaTh
Ppe3yJIbTaThl COBMECTHOM paboTBHI;

OLIEHMBATh Ka4yeCTBO CBOEro BKJIAJa W KaXJOro YYacTHHKA KOMaHIbl B OOINWI pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPHSIM;



NpeJIaraTh HOBBIE IIPOEKTHI, OLECHUBATh HACH C NO3MLIHUU HOBU3HBI, OPUTMHAIBHOCTH, MPAaKTHYECKOMN
3HAYMMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATErHUECKOE MOBEACHUE B PA3IMUYHBIX CUTYallUsX, IPOSIBIATH TBOPUYECTBO U
BOOOpaXKeHUE, ObITh MHULIUATHBHBIM.

Osi1asieHne YHUBEPCAJIbHBIMH PEryJIATHBHBIMHU ACHCTBHAMU:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISBJICHHS MPOOJIEM M UX PELICHHS B KM3HEHHBIX M y4eOHBIX
CUTYyallHsX;

BBIOMPATh HAa OCHOBE OMOJOTMYECKHX 3HAHUH IENEBBIE M CMBICIOBBIE YCTAHOBKM B CBOMX JICHCTBUSIX H
MOCTYIIKaX 10 OTHOIIEHHIO K KUBOU MPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAFOIIUX;

CaMOCTOSATENbHO OCYLIECTBISITH ITO3HABATEIbHYIO JIESATEIbHOCTD, BBUIBISATH IPOOJEMBI, CTaBUTh U
(hopMynHpoBaTh COOCTBEHHBIE 3a/1a9U B 00pa30BaTEIbHON ACATEIHHOCTH U JKU3HEHHBIX CHTYAIHAX;

CaMOCTOATENLHO COCTABJISATh IUIAH PELICHUs] MPOOJEMBbI ¢ YU4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacmmpATh paMKH y9€OHOTO TpeMeTa Ha OCHOBE JINUHBIX IIPEIIOYTCHNU;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHNBATh MPHOOPETEHHBIN OMBIT;

CIocoOCTBOBaTh (POPMHUPOBAHHIO M IIPOSIBICHUIO LIMPOKOW SPYAWIMM B Pa3HBIX 0ONAcTAX 3HaHWH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyIbTypHBIH YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaTb OIICHKY HOBBIM CHTyalWsM, BHOCHUTb KOPPEKTUBBI B [ESTEIbHOCTb, OLICHUBATh COOTBETCTBUE
PE3yJIBTAaTOB LIEIISIM;

BJIaIeTh HABBIKAMU II03HABATENILHON pedIeKCHU KaK OCO3HAaHHS COBEPIIAEMBIX JIEHCTBUI U MBICIUTENBHBIX
MPOLIECCOB, MX PE3yIbTaTOB M OCHOBAHMH, MCIONB30BaTh MPUEMBI pe(IEKCHH AJS OLEHKH CHUTYallH, BHIOOpa
BEPHOTO PEILECHHNS;

YMETb OLIEHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIDKEHHUIO;

MIPUHUMATh MOTHUBBI 1 apTyMEHTHI APYTHUX NPH aHAJIN3E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U APYTHX:

NPUHAMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH M JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI 1 apTyMEHTHI APYTHX NP aHAJIN3E Pe3yIbTaTOB AEATEIbHOCTH,;

MPU3HABATh CBOE MPABO U MPABO JPYTHX HAa OIIHOKY;

pa3BUBaTh CIOCOOHOCTH MOHMMATh MHUP C TIO3UIIMH JPYTOT0 YeJIOBeKa.

NPEIMETHBIE PE3YJIBTATBI

[IpeaMeTHBIE pe3yabTAaThl OCBOCHUS cOJlepKaHus ydeOHoro rpeaMeTa «bronorusy Ha yriryOnéHHOM ypoBHE
OpPHEHTHpOBaHbl Ha obecrieueHne npoduiabHOro oO0ydeHus oOyvaromuxcs Owuomormu. OHM  BKIIIOYAIOT:
cretduyeckue Uit OMOJOTUU HAyYHbIE 3HAHUS, YMEHHs U CIIOCOOBI AGHCTBHUII 10 OCBOCHHUIO, MHTEPIIPETALUH U
peoOpa30BaHNIO 3HAHHUM, BHUIBI AEATEIHHOCTH MO IOJYYEHHIO HOBBIX 3HAHWMH M NX NPHMEHEHUIO B Pa3JIMUHBIX
yueOHBIX, a TaKXKe B pealbHbIX JKU3HEHHBIX cuTyaumsx. IIpeaMeTHble pe3ynabTaThl HPENCTaBIEHBI MO Tojaam
W3yYCHHUS.

IIpeameTHbIC pe3ysIbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 10 Kiacce TOTHKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTh 3HAHUI O MeCTe W POJIM OMOJOTUH B CHCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHUH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B TO3HAHHM 3aKOHOB IIPHPOJBl M PEIIEHHH MNpoOJeM paIoHaIBFHOTO
MIPHUPOAOIOIH30BAHUS, O BKJIAZEC POCCHUCKHX 1 3apyOeKHBIX yIEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJIcHUE CHUCTEMOH OHOJOTMYECKMX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJAraloline OHOJOrHYecKue
TEPMHHBI U MOHATHS ()KU3Hb, KJIETKA, OPraHn3M, MeTab0JIM3M, TOMEOCTa3, CaMOPEryJISILHs, CAMOBOCIIPOU3BEICHHUE,
HaCIIeICTBEHHOCTh, I3MEHIMBOCTH, POCT M pa3BUTHE), Onoorndeckne Teopun (knerounas teopus T. IlIBanna, M.
Hlneiinena, P. BupxoBa, xpomocomHasi Teopusi HacieacTBeHHOCTH T. Moprana), yuenns (H. V. BaBmioBa — o
LEHTPaX MHOT000pa3usi M MPOUCXOXKAEHHS KyJIbTYpHBIX PAacTEeHMH), 3aKOHBI (€AMHOOOpPA3usi MOTOMKOB IIEPBOTO
MOKOJICHUS], PACIIEIUICHHs], YUCTOTHI TaMeT, He3aBUCHMOTO HacienoBaHus I'. MeHens1, TOMOJIOTHYEeCKUX PSAIOB B
HacnecTBeHHOM n3MeHunBocTr H. V. BaBuioa), mpuHITMITEI (KOMIUIEMEHTapHOCTH);

BJIaJIcHUEe OCHOBHBIMHM METOJaM{ HAayYHOT'O NO3HAHWS, WCIIOJIb3YEeMbIX B OHOJIOTHYECKHX HCCIEIOBaHMAX
XKHUBBIX 00BEKTOB (OTHCaHNE, U3MEPEHHE, HAOIIOIeHIE, SKCIIEPHMEHT);



YMEHHE BBIACTATH CYIECTBEHHBIE MPU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT M 9YKAPHOT, OTHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPraHW3MOB, B TOM 4YHCiIe OakTepwii, TpHOOB, pacTeHUH, >KUBOTHBIX M YEJIOBEKa, CTPOCHHA
OpPraHOB M CHUCTEM OPIaHOB PACTEHUl, KUBOTHBIX, YEJIOBEKA, MPOLECCOB XU3HEAEATEIbHOCTH, MPOTEKAIOIUX B
OpraHu3Max pacTeHWi, JXMBOTHBIX M YEJIOBEKa, OMOJOTMYECKUX MPOLIECCOB: OOMEHa BEUIECTB (METadoIn3M),
MPEBpAIICHUST JHEPTUH, OpOXKCHUS, aBTOTPOGHOTO M TeTepOTPO(HOr0 THIIOB NHUTAHHA, (OTOCHHTE3a W
XEMOCHHTE3a, MHTO3a, MEH03a, I'aMEeTOTeHe3a, AMOpPHOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BHTHS, PAa3MHOXKCHUS,
UHIUBUAYAJIBHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aMMOJEHCTBHS TI'€HOB, IeTE€pPO3HCa, HCKYCCTBEHHOIO
otbopa;

YMEHHE YCTAaHABIHMBATh B3aHMMOCBSI3H MEXIY OPraHOMAAMH KJIETKH M MX (YHKIHSAMH, CTPOCHHEM KIIETOK
Pa3HBIX TKaHEeH U UX QYHKIHMSIMH, MKy OpraHaMH U CHCTEMaMH OPraHOB y PACTCHUH, )KUBOTHBIX M YEJIOBEKA U UX
(yHKIMAMHU, MEXAy CHCTEMaMH OpraHoB W HMX (GYHKIHMAMH, MEXIy JTanamMud oOMeHa BEIIECTB, STarnamu
KJIETOYHOTO IWKJIA W JKU3HEHHBIX IMKIOB OPraHW3MOB, 3TanaMH 3MOpPHOHAIBHOTO DPA3BHUTHA, TCHOTHUIIOM H
(erotunom, GeHOTUIIOM U (aKTOpaMu cpeabl OOUTaHUS;

YMEHHE BBISBIISITH OTJIMYMTEIbHBIC INPHU3HAKK JKMBBIX CHUCTEM, B TOM 4YHCJIE PACTEHHH, >XMBOTHBIX M
YEJIOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIHE APTYMEHTHI, OMOIOTHIECKYI0 TEPMHHOJIOTHIO U CHMBOJHKY IS
JI0Ka3aTeNnbCTBA POJICTBA OPTraHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYII;

YMEHHE penaTh OMOJIOTHYECKNE 3a1a4H, BBIABIATh IPUYNHHO-CIIECICTBCHHBIE CBA3H MEKAY HCCIEIyeMbIMU
OMONOrMYECKUMH TIPOIIECCAMH W SIBIICHMSIMH, [eNlaTh BBIBOABI M IPOTHO3bI HAa OCHOBAHWH IIOyYCHHBIX
pe3yJbTaToB;

yYMEHHE BBITIOJHATH JJA0OpaTOpPHbIE U NPaKTUYECKUe padoThI, COOMIOAATH NpaBuiIa Npu padoTe ¢ y4eOHBIM U
nmabopaTOpHEIM 000y IOBAHUEM;

yYMEHHE BBIJBHIaTh TUIOTE3bl, NMPOBEPSATh WX OKCIEPUMEHTAIBHBIMU CpEACTBAMHU, (GOPMYJIHPYS Leib
HCCIIeIOBaHMs, aHAJIU3UPOBATh TOIyUYEHHBIE Pe3yIbTaThl U 1€1aTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTb B Yy4eOHO-HMCCIIEOBATENBCKOMH paboTe 10 OHOJIOTHH, 3KOJOTHM W MEAMINHE,
MPOBOAMMOI Ha 0a3e MIKONBHBIX HAay4YHBIX OOIIECTB, W IyOIWYHO NPEACTABIATH MOITYYCHHBIE PE3yJbTaThl Ha
YUSHUYECKUX KOH(PEPECHIHSIX;

yYMEHHE OIICHUBATh STHYECKUE ACTEKThl COBPEMEHHBIX HCCIEIOBAaHUW B 00JIACTH OMOJIOTHH M MEJHULIUHEI
(xJIOHMpOBaHNE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAINPABICHHOEC W3MEHEHHE I'€HOMa M CO3IaHHE TPAaHCTCHHBIX
OpPTraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOP Oyaymield mnpodeccHoHANbHON NeATeNbHOCTH B 00JacTH
OMoNOrNM, MEAWIMHBI, OMOTEXHOJOTHH, BETEPHHApHH, CEILCKOTO XO3SHCTBA, HHIIEBOM INPOMBIIUICHHOCTH,
yroIyOnIaTh TO3HABATENBHBIM MHTEPEC, HAIIPABJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH mpodeccun u
MPOJOJDKEHNE OHOJOrMYEecKOoro 00pa3oBaHMS B OPTaHM3ALUSAX CPEAHEro MNpOo(ecCHOHATBPHOTO M BBICIIETO
00pa3oBaHmUsL.

[IpeameTHBIE pe3yabpTaThl OCBOSHUs yueOHOro npeaMeta «bruonornus» B 11 Kiacce NOKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MeCTe M POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HayK, B (hOPMHPOBAHUHU
COBPEMEHHOW €CTECTBEHHO-HAyYHOI KapTHHBI MHpa, B MO3HAHUU 3aKOHOB MPUPOABI U PEIIEHHH 3KOJIOIMYECKHX
poOJIeM YeJIOBEYECTBA, A TAKXKE B PEIICHUH BOIIPOCOB PAL[OHAIBLHOTO MPUPOJIONIOIb30BaHUs, U B (POPMHUPOBAHIN
[IEHHOCTHOTO OTHOIICHHS K MpPHUpOJe, OOMIECTBY, YEJIOBEKY, O BKJaJe POCCHMCKUX U 3apyOeKHBIX yUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOJIOTHH;

yYMEHHE BIAJETh CHCTEMOH OWOJIOTMYECKMX 3HAaHWH, KOTOpas BKIIOYAeT OMpEACICHHS W IOHHMaHHE
CYIIHOCTH OCHOBOIIOJIATAIONIMX OHMOJIOTMYECKUX TEPMHUHOB M TOHATHH (BHI, »dKocucTeMma, Ounocdepa),
6uonorndeckne Teopur (3BoronuoHHas Teopus Y. JlapBuHa, cCMHTeTHYecKast TeOpHUs IBOJIONNHM), yueHus (A. H.
CeBeprioBa — 0 IyTSX W HampaBlieHHsX 3Bosonmu, B.M. BepHangckoro — o 6uocdepe), 3akoHbI (T€HETHYECKOTO
pasroBecust [x. Xapnu u B. Baitn6epra, 3aposimesBoro cxonacrsa K. M. bapa), npasuna (Muaumyma 1O. JInbuxa,
IKOJIOTHYECKOH MUpaMUJIbI SJHEPTHH), TUTIoTe3b! (THUmoTe3a «mupa PHK» V. T'unbepra);

YMEHHE BJAAeTh OCHOBHBIMH METOAAMH HAYYHOTO TIO3HAHWS, HCHOJIb3yeMBIMH B OHOIOTHYECKHX
MCCIIEJIOBAaHMAX JKUBBIX OOBEKTOB M SKOCHCTEM (ONMCaHWE, U3MEPEHHE, HAaOIII0eHHEe, HKCIIEPUMEHT), CII0CO0aMu
BBISIBIICHHSI 1 OLIEHKH aHTPOIIOT€HHBIX N3MEHEHUH B TIPUPOJIE;

YMEHHE BBIACIATH CYIIECTBCHHBIC NPU3HAKK: BHIOB, OHOTEOIIEHO30B, AKOCHCTEM M OHOChEpHI,
CTa0MJIM3MPYIOIIETO,  JABWXKYIIET0O W Pa3pbIBAIOLIETO  €CTECTBEHHOTO  OTOOpa,  alyIoNaTpUYecKoro u
CHUMIIATPUYECKOT0 BWI000pa30BaHUS, BIMSHUS [JBIDKYIIMX CHJI O3BOJIOIMM HAa TEeHO(OHA IOIMYJISALNH,
MPUCTIOCOOIEHHOCTH OPTraHU3MOB K Cpefie 0OUTaHNs, YepeJOBaHMs HAIIPABICHUH 3BOJIONNHN, KPYTOBOPOTA BEUIECTB
1 TIOTOKA SHEPTUH B IKOCHCTEMAX;



YMEHHE yCTaHABJINBATh B3aUMOCBS3H MEXy IPOLIECCAMH JBOJIIOLUH, IBHKYIIUMHU CHIIAMH aHTPOIIOT€HE3a,
KOMITOHCHTaMH Pa3INYHBIX S9KOCHCTEM U IIPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBISATH OTJIMYHUTENILHBIC IPU3HAKH JKMBBIX CHUCTEM, HPHUCIIOCOOJICHHOCTh BHIOB K Cpele
oOuTaHus, AONOTHUECKUX U OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBSI3€H OpraHHU3MOB B COOOLIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUH B SKOCHCTEMAX CBOE MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTNYECKYI0 TEPMHHOJOTHIO U CHMBOJHKY IS
JIOKa3aTeNNbCTBA POACTBA OPraHU3MOB Pa3HBIX CHCTEMATUYECKUX TIPYII, B3aUMOCBS3M OPIraHU3MOB U CpEHbI
o0OHNTaHMA, €AMHCTBA YEIOBEUYECKHX DPAC, HEOOXOAMMOCTH COXpAaHEHHs MHOTooOpas3usi BHAOB M JKOCHUCTEM Kak
YCIIOBHS COCYIIECTBOBAHMSI TPUPOBI M YEJIOBEYECTBA;

YMEHHE pelath OHOJIOTHYECKHE 331a4H, BBISBIATh IPUIMHHO-CIIEICTBEHHBIE CBS3U MEXAY HUCCIEIyeMbIMU
OMOJIOTHYECKUMHU TIpOLIECCAMU M SBJICHUSMH, JAelaTh BBIBOABI W IPOTHO3BI HA OCHOBAaHUM MOJYYEHHBIX
pE3yIbTaTOB;

YMEHHE BBITIOJHATH J1Ja0OpaTOpHbIE U NPaKTUYECKUe padoThl, cOONI0OAATh paBriIa Npu padboTe ¢ y4eOHBIM U
J1a00paTOpPHBIM 000pPYJOBaHUEM;

yYMEHHE BBIIBHIaTh TUIOTE3BI, NMPOBEPSATH WX OKCIEPUMEHTAIBHBIMU CPEACTBaMH, (HOPMyIUpYysS LETb
UCCIIEI0OBAHMs, AHATU3HPOBATH MOIYYEHHBIE PE3YIbTATHI U IENaTh BBIBOJBL;

YMEHHE Yy4acTBOBAaThb B Y4eOHO-HCCIEHOBATEIbCKOH paboTe MO OMOJOTHM, SKONOTMUM M MEAMIMHE,
MPOBOAMMOI Ha 0a3e HIKONBHBIX HAyYHBIX OOIIECTB, W IyOJIWYHO NPEICTABIATH IOIYYCHHBIC PE3YyJIbTaThl Ha
YUCHHIECKUX KOH(PEPEHIHSX;

YMEHHE OLEHUBATh TMIIOTE3bl M TEOPUU O IPOUCXOXKJICHUU >KM3HH, UYEIOBEKA M YEJIOBEYECKUX pac, O
NPUYUHAX, TIOCIEICTBUAX M COCO0aX NMpeI0TBPALeHUs IN100abHBIX H3MEHEHU B Onochepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccHnoHaTbHOM AEATEIHHOCTH B 00IacTH
OMOJIOrHMH, SKOJIOTHH, NPUPOJONONIB30BaHUS, MEAUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPHHAPUH, CEIBCKOTO
XO03s{CTBa, MUIEBOIM MPOMBIIUICHHOCTH, YIIIyOJsTh HMO3HABATENILHBIN MHTEpEC, HalpaBICHHbIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH MPOQECCHH M MPONODKCHHE OMOJOTHYECKOr0 00pa30BaHUs B OPTaHM3AIMSX CPEIHETO
npodecCHOHANBHOTO U BBICIIET0 00pa30BaHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crcTeMbl M HX H3y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKA 10
5) Crpoenrie u GyHKIUHU KICTKU 8
5 OOMeH BelecTB U NPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; Hacnencreennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKka 0 HaCJIEICTBEHHOCTU U 5 0.5
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
1 3apoxkIeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npecTaBiIeHuil B OMOIOrHH
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxosxaeHue U pa3BUTHE )KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa 0 B3aUMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 1.5
8 DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas teopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4yeHne MeTo10B KJIIETOYHON OMOJIOTHH 1 05
(xpomarorpadus, nexrpodopes, '
TuddepeHaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepalibHbI€ BEIIECTBA KJIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupuKanys U GyHKIUN 1

OEJIKOB




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

10
YTJIEBOBI

11 Opranuyeckue BeIecTBa KIETKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOB

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToibl CTPYKTYPHOM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHnue 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIEeTKH
OnHoMeMOpaHHbIE OPraHOM bl KIIETKH.

19 [IpakTuueckas pabora «M3yueHue 05
JIBYDKEHUS [IUTOIJIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TosryaBTOHOMHBIE OPraHOUABI KIETKU:

20 MUTOXOHJIpHH, T1acTUbL. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HemeMOpanHble opraHOU bl KJIIETKH

22 Crpoenue u GyHKIUH S11pa




23

CpaBHUTEbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas padora
«M3ydeHune cTpoeHwHsI KIIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboan3Ma. THumbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKONW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WIK
KaTaasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue GpepMeHTaTUBHOTO
pacILeIUIeHHs IEPOKCHUIa BOAOPOA B
PACTUTENBbHBIX U KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHeHUE
MIPOIIECCOB OPOXKEHUS U JBIXAHUSD)

AdpoOHBIE OpPTraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npotoHoB. Cunre3 AT®: pabota




npoToHHON AT®-cuHTAa3bI

33 Peakiiun MaTpru4HOTO CHHTE3a
34 Tpanckpunuus — marpuunslii cuate3 PHK
35 Tpaucasus u e€ Tarnbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OMocuHTE3€e OenKa
37 Opranu3anus TeHOMa y TPOKaApHOT U
IYKapHOT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycbl — BHekJIeTOUHBIE (POPMBI KUZHU U
39 obsuraTHbIe MapasuThl. [IpakTuyeckas 0.5
pabota «Co3naHue MOZeN BUPYyCa»
40 BupycHsie 3a001eBaHNS YeIlOBEKa,
JKUBOTHBIX, PACTCHUHN
41 HanotexHonoruu B OMOJIOTHH U MEIUITIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas padora
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»»
45 JleneHne KJISTKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKHUHES.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHTO32a B KJIETKaX KOHYHKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)»
47 Peryisuus »)KU3HEHHOIO LIUKIIA KIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Tkanu pacrenuii. JlTaboparopHas pabora

49 . - 0.5
«M3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnas pabora «M3yueHne TkaHeu 0.5
YKHUBOTHBIX»
Opranbl. Cucremsl opranoB. JlaboparopHas

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5
pacTeHwusI»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

94 [Iutanue opranu3MoB

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTemMa yeloBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBenocHas cucrema nmo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boienenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTemMa dyenoBeka

63 PaznpaxumMocTh 1 peryisinus y
OpPraHu3MOB

64 ['ymopanbHast peryssius U dHIOKpUHHAS

CHCTEMA )KUBOTHBIX U YCJIOBCKA




65

Dopmbl pa3MHOKEHHUSI OPTaHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenaparax»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

71

Poct Pa3sBUTHUC ) KUBOTHBIX.
JlaGopaTtopHnast pabora «BrlisiBiieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIICH
MO3BOHOYHBIX KHBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHnas pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHUI»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TEeHETUKHU KaK HayK1

OCHOBHBIE TIOHSATHS U CUMBOJIBI T€HETHUKH.
JlaGoparopHas pabota «J{pozoduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

75

3aKOHOMEPHOCTH HACTIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [IpakTuueckas pabota
"HN3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30puinr"

0.5




[uTonornueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBaHUSA
77 AHanusupyrouiee ckpeuiuBanue. Hemonnoe 1
JOMUHUPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [IpakTuueckas padora «M3yueHue 1 05
pe3yJIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y IpO30(HITBD»
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAaHUS
80 CueruieHHOE HacJeI0BaHUE IPU3HAKOB 1
81 XpoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mona 1
83 I'enoTun kKak MejI0OCTHAs CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUl, )KUBOTHBIX U YeIOBEKa
85 M3MeHunBOCTh NPU3HAKOB. Busl 1
U3MEHYHUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs
KkpuBas. JlaboparopHas padota
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOIU(PUKAITTOHHON H3MEHYMBOCTH. '
[TocTpoenne BapHallmoOHHOTO psiia U
BApUALIMOHHON KPUBOII»
88 ['eHoTHTIMYECKAsT N3MEHUNBOCTb. 1
KoMOunaTiBHast ©3MEHYUBOCTh
89 MyTanonHasi ”3MEHUYNBOCTb. 1 0.5




[IpakTuyeckas padora «MyTtanuu y
Jpo30¢uIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTallMOHHOIO IIPOLIEcCa.
ONUreHeTHKa 1 SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBieHue 1 aHaIu3 POAOCIOBHOIN

MeTtoasl MEAUIIMHCKON N'eHETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I " JICUCHUHU I'CHCTHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ TIOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJICKLIUH PACTECHUN»

JlocTr>KeHMs CeJIeKIMU PACTEHUN 1

KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

BuoTexHonorus kak Hayka U OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«3yueHne 00beKTOB OMOTEXHOIOTHI

OCHOBHBIC HANpPaBJICHUS] CHHTETHYECKOU
ouosoruu

0.5




100

XpOMOCOMHaSI W ICHHAasA WHXXCHCPHUA

101 Menunuackre OMOTEXHOIOT NI
PezepsHnbiit ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CUCTEMATH3alli 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10O 102 135

[NPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpodmoniionHast Teopust Y. JlapsuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
6 [Momymsimus — sneMeHTapHas eIMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduueckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLIN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U UIUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
10 MOP(OIIOTHUECKOMY KPUTEPHEO»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOABI U3Y4YCHUA 3BOJIFOINTUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-FCHCTI/I‘-ICCKI/IC,
OHMOXMMUYECKHE U MAaTEMaTUYCCKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOIUA
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.
29 Jlaboparopunas pabota «3yueHue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 HauanpHbie oTansl opraHnyeckomn
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHMYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTAIH1 AHTPOIIOTEHE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
ajlanTanuii 4YeJIoBeKa»

49 Me:xucuuIIMHapHble METO b

AHTPOITIOJIOTUHN




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlaboparopHas pabora

o1 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlaboparopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abunortnyeckue pakropsl. Temmneparypa
KaK 9KOJIOTUYECKHI pakTop.

55 Jlaboparopnast pabota «BrisiBieHne 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxtop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTanus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPA OIS IIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CeMSTH PACTeHHI K PACCEICHUIO)

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPAILIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITas CHCTEMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTHUH B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUI

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

o1 AHTpPONOr€HHOE BO3/ICUCTBHE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TemMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU HA 3eMIIe)

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHne 1o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
rJI00abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







