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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoJIOrus) Ha YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konuemnuu mnpernogaBaHus
y4eOHOTO TpeaMera «bHoJIoTus» U OCHOBHBIX MOJOKEHUN (efepaabHOl padoyei mporpamMmbl
BOCTIUTAHUSL.

VYueOunplii npeamer «buosorus» yriyonéaHoro ypoBHs usydeHus (10-11 xmmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001actu «EcTeCTBEHHO-HAyYHBIE TPEAMETHD.
Cornacuo monoxenussm PI'OC COO mnpodunbHbIe y4eOHBIE NPEIMETHI, H3y4aeMble Ha
yrIyOJIEHHOM YpPOBHE, SIBIISIOTCS CriocoOoM auddepeHiuanuu o0ydeHus Ha YPOBHE CPEIHETr0
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHAIBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX TPEAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHE
00pa3oBaTeNIbHBIX, BOCIMTATENIFHBIX W PAa3BHBAIOIINX 3aJ]ad, CBSI3aHHBIX C MpodopHeHTanuen
oOyJaromuxcss W CTUMYJIHPOBAaHWEM HHTEpeca K KOHKPETHOW OO0JIaCTHM Hay4yHOTO 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WA BOEHHBIM
JIeJIOM.

[Iporpamma no yuebHoMy npeamety "buonorus" na€r mpencraBieHue o IeTU U 3a/1a4ax
n3ydeHus yueOHoro npeamera «buosnorush» Ha yriyOn€éHHOM ypoBHE, ONpeeNsieT 00s13aTesIbHOe
(MHBapMaHTHOE) MPEIMETHOE COJEpXkaHHe, €ro CTPYKTYpHUpPOBAaHUE IO pasfiesiaM U TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHyeT MOCIeI0BaTeNIbHOCTh U3Y4YeHUs yueOHOTO MaTepuaia
C Y4€TOM MEXKIPEIMETHBIX ¥ BHYTPHIIPEJIMETHBIX CBsI3€i, JIOTHMKH YYeOHOTO Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcsa. B mporpamMmme mo OMONOTHU pean30BaH MPUHITUTI
MPEEMCTBEHHOCTH C H3y4YeHHUEM OHOJIOTHHM Ha YpPOBHE OCHOBHOTO 00Imiero oOpa3oBaHWS,
Onmaromaps 4yeMy IPOCMAaTpPUBAETCSl  HAMPABICHHOCTh Ha  MOCIENYyIOLIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHH], MPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeXKHOr0 OTHOIIEHUS K OKpYXKarolled NpupoaHoil cpene. B mporpamme mo
OMOJIOTMM TaK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buonorus» B peaau3anuu
tpeboBanuit ®I'OC COO Kk mIaHUPyeMbIM JUYHOCTHBIM, METANPEIMETHBIM W TPEIAMETHBIM
pe3ynprataM oOydeHus U B (POPMHUpPOBAHUM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH OOy4aloUIMXcsi MO OCBOGHHUIO COAEpkKaHHs OHOJOrHYecKoro oOpa3oBaHHs Ha
YpOBHE CpeHero o0I1ero 06pa3oBaHusl.

VYueOHsplii nmpeamer «buosorus» Ha YpOBHE cpelHero oouiero oOpa3zoBaHUsS 3aBepIlacT
Ounosnoruueckoe oOpa3oBaHKE B IIKOJE U OPUEHTHUPOBAH HA PACIIMPEHUE U yrIIyOlleHue 3HAHUN
oOyyaroluxcs O JKMBOM TMpPHpPOJAE, OCHOBAX MOJIEKYJISIPHON U KIETOYHOW Ouonoruwu,
AMOPHUOJIOTUA U OHOJIOTUU PA3BUTHS, TEHETUKHU, CEJIEKIIMHU, OMOTEXHOJOTUH, IBOJIOIMOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenue yuebHoro npeaMera «buomnorus» Ha yriayOJlIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaroImuxcs K MOCIEIYIOIIEMY MOJY4eHUI0 OMOIOrnMyeckoro oOpa3oBaHUS B
By3aX M OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIIET cHUCTeMa OWOJIOTUYECKUX 3HAHUHM, MONYyYEHHBIX MPH U3YUYEHUU OOyYarOIIMMHUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX pa3fesoB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 ximaccax 3Tu 3HaHHS MOTYYarOT pa3BUTHE. Tak, pacIIMpPEHbl U YTITyOJIeHBI
OMOJNIOTMYECKHE 3HAHUS O PACTEHUSX, >KMBOTHBIX, Tpubax, OaKkTepHsiX, OpraHu3Me YeIOBEKa,
Oo0ImMX 3aKOHOMEPHOCTSX KHU3HH, JOIMOJHHUTENIbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS



MIPUKJIAHOTO M TIOMCKOBOI'O XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KAK OPUEHTHUPHI IS
MoCIeaymero Beioopa npodeccun. Bo3mokHa Takxke MHTErpanus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, TTOTYIEHHBIMH 00YJaIONTUMUCS IPH U3YyYCHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mporpammbl 1o ydeOHOMYy mnpenMery "buonorus" orpaxaeTr CHCTEMHO-
YPOBHEBBII M HBOJIONHOHHBIA TMOAXOABl K U3ydeHHIO Ouojoruu. COTJacHO WM, H3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3alluy,
HBOJIIOIMM OPTraHMYECKOro Mupa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTO pa3HoOoOpa3us
wraneTsl. Tak, B 10 Kiacce M3yd4alOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHOM OmoJIornwy,
AMOPHOJIOTHH U OMOJIOTHH PAa3BUTHS, TEHETHKH M CEJICKIINH, OMOTEXHOJIOTHH M CUHTETHYCCKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCS 3HAHUA OOyJaromuxcsi Mo OOTaHWKe, 300JI0THH, aHATOMUH,
¢dbusuosiornun yenoseka. B 11 kiacce m3y4aroTcsi 3BOJIIOIIMOHHOE yY€HUE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB M MpaBWi, JIEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKH, OpraHu3Ma, MOMYJSIUH, OHOLEHO03a, IKOCHCTEMBI, O BBIJAIOIIUXCS
Hay4HBIX JOCTIKCHHSIX, COBPEMEHHBIX HCCIICOBAHUAX B OWOJIOTHH, MPHUKIAAHBIX aCHEKTax
Ouonornyeckux 3HaHWM. [ pa3BUTHS M NOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOrUu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COJIEpKaHUU MPOTrpamMMBbl 110
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTHUS TOW WM WHOU
o06yacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX W 3apyOeKHBIX YUEHBIX B pEIICHUE BaXKHEHIIHMX
OMOJIOTMYECKUX U SKOJIOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriiyoa€HHOM YpOBHE — OBIaJIeHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpPraHU3allMU >KUBBIX CHCTEM
Pa3HOTO paHra U NpHoOpeTeHne YMEHHI HCIOJIb30BaTh 3TU 3HaHUS B (POPMHpPOBAHUM WHTEpeca
K ompeaenéHHon o0mactu mpoQecCUuOHANBHON ACSITEIHPHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, WIH K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIs TPOJOHKEHUS OMOJIOrHYeCKOro oopa3oBaHUsl.

JlocTrxeHue 1es u3ydeHus ydeOHoro mpenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHUEM CIEIYIOUIUX 3a/1a4:

OCBOGHHE OOYydYalolMMHUCS CHUCTEMBbl  OHOJIOTMYECKMX 3HaHH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIIOIIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTHUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTHYECKHX cHCTeM (KJIeTKa, OpraHu3M, MOIMYMSus, BUJ,
ouoreoreHo3, Ouocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHUIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOAaMHM  TO3HAHMS  JKMBOW  MPHUPOIBIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OHOJIOTMYECKUX HAyK (MOJIEKYISIPHOUN M KIETOYHOU OUOJIOTUH,
AMOPHUOJIOTUN U OUOJIOTHM PAa3BUTHUS, TEHETHUKU U CEJIEKIIMH, OMOTEXHOJOTHH U CUHTETHUECKOI
OMOJIOTHH, TAJICOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHUI B JjabopaTopuu U B mpupoje (HabmrofeHue, H3MepeHue,
AKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJaJieHue OOyYaIONIMMHUCS YMEHHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
MCIOJIb30BaTh OMOIIOTUYECKYIO HH(POPMALINIO; TIOIH30BATHCS OMOJOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBS3b MEXAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
SKOHOMHYECKUMH M SKOJOTHYECKHMMH MpOoOJieMaMu YeJOBEUYeCTBA; OLIEHUBATH IOCIEICTBUS



CBOCH JIEATENFHOCTH 110 OTHOIIEGHHIO K OKpPY)KAIoUIeH MNPUPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/IOPOBBIO  OKPYXAIOIIUX JIIOJIeH; OOOCHOBBIBATH M  COOJIOAATH  MEpPHI
npo(MITakKTUKU MH(EKIMOHHBIX 3a00JIeBaHUH, MpaBWJia MOBEICHUS B NMPHUPOJE U 0OeCTeUeHHS
0€301aCHOCTH COOCTBEHHOM KH3HEIACSITEIBLHOCTH B UYPE3BBIUYANHBIX CHUTYalUAX MPHPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITHS B 00JacTé
O1OoJIOruy;

pa3BUTHE y O0y4arOIIMXCS MHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBLIAIOUIMMHCS OTKPHITHSAMHU M COBPEMEHHBIMU HCCIEIOBAaHUSAMH B OHOJIOTHH,
pemaemMpIMi €10 MPOoOJIeMaMH, METOJOJIOTHEH OMOJIOTHYECKOTO HCCIEIOBAaHMS, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelIeHNs] OWOJIOTUYECKUX 3a/1ad, MOJACIHPOBAHHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIHTaHUE Y OOy4arOMMXCsS IIEHHOCTHOTO OTHOMICHHUS K JKUBOUM MPUPOJAE B IETIOM H K
OTIEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBAaHME DKOJOTHYECKOW, TEeHETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B IMPHPOJEC; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpereHne 00yJaroIMMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIOIH30BAHUT
(coOmronenne mpaBWil TMOBEACHHUS B MPUPOJE, OXpaHbl BHUJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOIO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (COOMI0eHHUsT Mep
npobuIakTUKU  3a0oJieBaHWM, oOecmieyeHre  0€30MacHOCTH  KU3HEACATEILHOCTH B
Ype3BBIYaHBIX CHTYalUsIX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHM B OBCEHEBHON KU3HU;

CO3JaHME YCIOBUH JUIi OCO3HAHHOrO BbIOOpa OOyYArOMIMMKCS WHIUBUAYaJIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHenyronemMy mpodecCHoHaATbHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HHTEpPECAMH M TOTPEOHOCTIMU
pervoHa.

OO0miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4deHHWE OMOJIOTMH Ha YIriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanms, coctaBiser 204 gaca: B 10 xmacce — 102 vaca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OpM, METOOB M  CcpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACpKAaHUS U HANpaBJICHHOCTH Ha MPOJOJDKEHUE
Ouonoruueckoro oOpa3oBaHHsl B OpraHU3alUsAX CpeaHEro Mpo(ecCHOHAIBLHOTO U BBICHIETO
o0pazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00Y4YeHHUU OHOJIOTMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe 1a00paTOpPHBIX W MpakThdeckux pador. Taxxke ydactue oOydarommxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4EOHO-HCCIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpeJIeNIIeTCS y4YUTENeM Ha OCHOBE HMEIOIIMXCS MaTepHallbHO-TEXHUYECKHX PECYpCcoB U
MECTHBIX MPUPOHBIX YCIOBUA.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas MCcToOpusi pa3BUTHSI OWOJIOTHH.
bruonoruveckne Haykm W H3ydaeMmble UMHU TpobOiembl. DyHIaAMEHTANbHBIC, MPHKIATHBIC WU
MOMCKOBBIE HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHre OWOJOTMU B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHMOJNOTMM B MPaKTHYECKOU
NESTETPHOCTH  YENIOBEKAa: MEJMIIMHE, CEIbCKOM XO3SWCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apsei, I
Meunnens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmuipl u cxembl: «CBsI3b OMOJIOTHH C APYTUMH HayKammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

’Kusble cucremMbl Kak mpeaMeT u3ydeHust ouoaoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTh U ILEJIOCTHOCTb, CIIOKHOCTh U YHOPSAIOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpraHH3alus, CaMOBOCIPOM3BEICHHE, Pa3APAKUMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMd >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUA ),
o6uoctepnsiii. [Iporeccrl, mpoucxosmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KHUBOTO.
Kuzsp kak dopma cyiecTBoBaHusI MaTepud. Hayku, n3zydaroniyue *UBble CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHu3allvu.

N3yuenune xuBbIX cucteM. Meroasl Ouosiornueckoi Hayku. HaOmronenue, maMmepeHue,
JKCIEPUMEHT, CHUCTeMaTu3auus, MeTaaHanu3. [loHATHEe O 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoi. I[lnanupoBanue skcrnepumenta. [locTtaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JoCTOBEpHOCTh. Pazdpoc B 6uonornueckux JaHHbIX. OeHKa
JOCTOBEPHOCTH MOJIyYEHHBIX PE3yNbTaTOB. [IpUUMHBI HCKa)KEHUSI Pe3yabTaTOB JKCIEPUMEHTA.
[ToHsiTHE CTATUCTHUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuiet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOrMYECKHEe CHCTEMBI,
«CBoiicTBa KUBOW MaTepun», «YPOBHU OpraHU3aIH KUBOU MPUPOIbl», «CTpOCHHE )KUBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUS KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE IS MPOBEACHUS HAOMIOICHUH, U3MEPEHUN,
9KCIIEPUMEHTOB.

IIpakTHyeckass padora «/cnosb30BaHUE Pa3IMYHBIX METOJOB IPU HU3YUYEHHUH KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOUHOU TEOpUU.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHs, Xpomarorpadus,
anekTpodopes, MeToJ  MeueHbIX aroMoB, auddepeHumanbHoe  HEHTpHU(YrUpOBaHHE,
KyJIbTUBUPOBAHHUE KICTOK. M3yuenue (DUKCUPOBAHHBIX KIemoK. DIEKTPOHHAsT MHUKPOCKOTIHSI.
Kongokanvnaa muxkpockonus. Bumanvhoe (npusicuzneHnoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuper u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOI», «McTopwus
Pa3BUTHSI METOJI0B MUKPOCKOIIUN».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTepHABHBIX KIIETOK.

IIpakTnueckas padora «/I3yueHne METOJOB KIETOYHOW OHOJOrHMHM (XpomaTtorpadus,
anekTpodopes, nudpdepennuanbaoe neHntpudyruposanue, [1LP)».

Tema 4. Xumnueckasi opranu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPOAJIEMEHTHI. Bona u e€ ponb
KaK pacTBOpPHUTEINA, peareHra, y4yacTHe B CTPYKTYPHUPOBAHUU KIETKH, TEIJIOPETyIsALUu.
MunepasnbHbIe BELIeCTBa KIETKH, UX OHoJjiorndyeckasi poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIeTKU. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moisekynbl. [lepBuuHas cTpykTypa Oeika, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTuyHas, 4eTBepTHUYHAas CTPYKTyphl. Jlenatypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxoB. buomornueckue GyHKIun 6enkoB. [Ipuonsi.

VYrneBoapl. MoHocaxapuipl, AWcaxapuibl, OJMTOocaxapuabl W mojucaxapubsl. OOt
IJIaH CTPOCHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  TmapodunbHO-THApOGOOHBIE  cBoMicTBa.  Kiaccudukamuss — JTUMHAOB.
Tpurmuuepuasl, hochonunuabl, BOCKU, crepouibl. buonornueckue ¢pynkiuu aunuaos. OOiue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHULAEMOCTb.

Hyxneunossie kucnotel. JJTHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykneoTuawbl.
[Tpunuun kommiementapHoct. IlpaBumo Yapradda. Crpykrypa JIHK — nBoiiHas crnmpalib.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yakuun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakun  AT®. BoccraHOBIEHHBIE MEPEHOCUMKH, UX (QYHKIHH B KIETKe. /[pyeue
HyKIeo3uompugocghamol (HTD,). CexBenupoBanne  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomolnekyn. Mooderuposanue cmpykmypsvl u  QyHKyul
buomonekyn u ux komniexcos. Komnvromepmwiii Ousaiin u opeaHuyecKuti CuHme3 OUOMONEKYL U
UX HEeNnPUPOOHLIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammbel:  «Pacnipenenenrie  XMMUYECKMX DJIIEMEHTOB B HEXHMBOW MPHUPOAEY,
«PacrpeneneHne XMuMU4YECKUX AIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuper u cxemsl: «l[lepuoanyeckas Tabnuna XMMUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbI», «BelectBa B cocCTaBe OpraHu3mMoB», «CTpOEHHE MOJIEKYJbl OenKay,
«CTpyKTypBl OETKOBOW MOJNEKYNbI», «CTpoeHHE MOJEKYNl YyriieBoaoB», «CTpoeHHEe MOJEKYI
anuaoBy», «HykinenHoBble KUCTIOTH, «CTpoeHre MOsIEKyIbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JlabopaTopHasi padora «O0HapyKeHHE OCITKOB ¢ IOMOIIbIO KAYECTBCHHBIX PEAKIIUI.

JlabopaTopHas padora «liccienoBanue HyKIE€HMHOBBIX KUCIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKIMHU KIETKH

Tunsl KIeTok: 3ykapuoTHYecKass U Ipokapuothdeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHUs KJIETKHU.

Ctpoenue mnpokapuoTHUeckor kieTku. Kierounas crTeHka OakTepuii u  apxeil.
Oco0eHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenue n QyHKIMOHUPOBAHUE dYKapHOTHUYECKOM KieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrpykTypa miazMaTtudeckod MemOpaHbl. TpaHCHOpPT BELIECTB uepe3
IIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (nuddy3us, obneruéHHass aud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponumaemocts MemOpanbl. Pabora
HaTpUH-KAJIMEBOTO HacOCa. DHJIOIUTO3: MMUHOIUTO3, (haroruTo3. DK301uTo3. KieTouHas cTeHka.
Crpykrypa v QyHKIIUHU KIETOYHON CTEHKU pacTeHH, rpuOoB.

Huromma3zma. I[luro3onb. Lurockener. JIBmxkeHue uuroriazmMbl. OpraHouIbl KIETKH.
OnHomeMOpaHHBIE OpraHOMbI KJIETKHU: 3HporazMarudeckas cetb (JIIC), anmapat ['onbmku,
JU30COMBI, MX CTpoeHHe U (YyHKIUH. B3anuMOCBsS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
Ctpoenue TrpaHyIsIpHOTO peTukynyma. Mexanuzm nanpasienus 6Oenxoe 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKuid peTukyayMm. CekperopHas ¢yHKius anmapata [onbmku. Moougurayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kierounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHoOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUIBL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepesckosckuil, JI. Mapeynruc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u miaacTuia. [lepBuuHbIe, BTOPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHUHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm6panubie opraHousl kietku CtpoeHne M (QyHKIIMU HEMEMOPaHHBIX OpPraHOUIOB
kieTku. Pubocomsel.  [lpomeoscymounvie ¢hunamenmol. MukpopuiaMeHTsl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Knetounslii 1meHtp. CTpoeHue U [BWKEHHE KIYTHKOB M PECHHYEK.
MuxkpotpyOouku 1uToIiasmel. LleHTpuons. berku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Mmuxpompybouxamu. MomopHhvle benxu.

SAnpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHOJIOKEHHE XPOMOCOM B HMHTEp(hazHOM
sanpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. JJuHamuxa S0epHOll
0601104KU 8 Mumose. SoepHuitl mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs ~ XApAaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxemsl: «CTpoeHHE SYKApHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOM
KIeTkn», «CTpoeHue pacTUTENbHON KIETKN», «CTpoeHre MUTOXOHAPUW», «Spo», «CtpoeHue
IIPOKAPUOTHYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpPENapaTrbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHbBIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KJIETOK pa3IMuYHbIX OPTraHu3MOBY.

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbD».

JlabopaTopHnasi padora «/ccnenoBanue 1uasmMoin3a U JEMIa3MOJM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALINS U TUCCUMWISILIUSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  reTepoTpopHBIA. YyacTHe KHCIOpoa B OOMEHHBIX IIpoOIEccax.
OHepreruyeckoe oOecrneyeHue kietku: npespamieHne AT® B  0OMEHHBIX MHpoIeccax.
@DepMEeHTAaTUBHBIM XapakTep peakuui KJIETOYHOTo Merabonm3zMa. PepMeHThl, UX CTPOEHUE,
cBoiictBa u MexaHusM jenictBus. Kodepmentsl. Otianuus (epMEHTOB OT HEOPraHMYECKHX
Katanu3aTopoB.  benku-aktuBatopel M OENKU-UHTMOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINI OT Pa3IUYHBIX (PAKTOPOB.

[lepBUuHBIN CHUHTE3 OpPraHMYECKHX BeHIeCTB B KieTke. DotocuHTe3. AHOKCUceHHbll U
oxcuzenHvlll pomocunmes y oakmepuu. Ceemocoouparowue nusMeHmovl U NUSMEHMbl
peakyuonnoz2o yenmpa. Ponb xjmoporuiactoB B mporuecce potocunTe3a. CBeToBass U TEMHOBAs
dazel. @omoovixanue, Cs., Cs+. u CAM-munvt chpomocunmesa. [IponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix GpakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHre3.  Pa3zHooOpasume  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHUPHUIHMPYIOIINE
OakTepuu, xene300akTeprun, cepoOaKkTeprn, BOJOPOIHBIC OaKTepHu. 3HAUCHUE XEMOCHHTE3A.

AnHaspoOnbie opranu3Mbl. Buapl 6pokenus. [IpomykTel OpokeHHUST U MX HCIOJIb30BaHUE
YelI0BEeKOM. AHa’3pOOHBIE MHUKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAUTENH
0one3Hei.

AdpoOHBIE OpraHm3Mbl. JTambl 3Heprernyeckoro oOmeHa. I[loAroroBuUTeabHBINA STall.
['mukonn3 — 6ecKUCIOPOIHOE PACHIEIUICEHHE TIIOKO3bI.

buonornueckoe OkucieHUE, WIM KIETOYHOE JIbIXaHHe. Poiib MUTOXOHApPUN B mpoueccax
ouonoruueckoro okucienus. Luknudeckue peakuuu. OkuciautenbHOe (GochopHiInpoBaHUE.
Onepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunmasel. llpeumyiectBa a’poOHOro myTd oOOMEHa BEIIECTB TMEpe] aHadPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHIecKOro oOMeHa.

JdeMoHcTpanun

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

Tabmuupel m cxembl: «POTOCHHTE3», «IJHepreTudeckuil oOMmen», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopatopHas padora «/3ydyeHue KaTaJIUTHYECKOW AKTUBHOCTH (EepMEHTOB (Ha
MIpUMEPE aMUIIa3bl WK KaTajaasbl)».



JlabopaTopuasi paGora «/3ydeHue QEPMEHTATUBHOTO PpACHICIUICHUS TEPOKCHUIA
BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peaknun matpuunoro cunresa. [I[puHIUN KOMIUIEMEHTAPHOCTH B PEAKIMSAX MATPUUYHOTO
cuHTe3a. Peammsanus HacneAcTBEHHOW uWHQoOpMmanuu. ['eHeTWdeckuid KOJ, €ro CBOMCTBa.
Tpanckpunuusa — matpuusbii cuHTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Genka. YcioBust
6uocunTesa 6enka. Koguposanue aMuHokucnoT. Poibs pubocom B Onocunrese Genka.

Cospemennvie npedcmasnenus o cmpoenuu 2eHos. Opranuzanusi reHoMa y MpoKapuoT U
9yKapuoT. Perymisius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyrapuvle mexanuzmvl sKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymsius oOMeHHBbIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupycer — HekneTounbsie (GOpMBI KU3HU U 00JIUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kusneuwviti yuxn JIHK-cooepocaujux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycusie 3a0osneBanuss uyenoBeka, KUBOTHBIX, pactenuit. CIINJ, COVID-19,
COITMATBHBIC U METUITUHCKHE TIPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donrvuux maccusos («bigdatay») cmpykmyprvix
buonoeuueckux OanHvix. Hanomexmnonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUI.

Tabmuupt u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuit Kom», «BUPYCH»,
«baxTtepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl u peryiasiuus. HMutepdaza m muto3. OcoOEHHOCTH
mporeccoB, npoTekarouux B uHTepdase. [loaroroska kinetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TMOCTCUHTETUYECKUH (TIPEMUTOTHYECKUN) TEePUOIbI
nHTEep(DA3HI.

Marpuunbiii  cunte3 JHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApaUIeIbHOCTh. MexaHu3M
perumukanmu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. Termomepsl U TeloMepasa.
XpoMOCOMHBIN HaOOp KIETKU — KapuoTHIl. JIMIJIOWIHBIA M TaljOUTHBIA HAOOPBI XPOMOCOM.
I'omonoruuneie xpomocomel. [1070BbIE XPOMOCOMBI.

Henenne kinetkn — mMuTo3. CTaguum MHUTO3a M MPOUCXOISALIME B HUX MPOLECCHl. THIIbI
murto3a. KaprokuHes n uutoknHes. buonorndeckoe 3HaueHre MUTO3a.

Perymsimust MutoTHueckoro uukina kinetkd. [IporpamMmupyemasi kierouHas ruOenb —
anonTo3.



Knerounoe sapo, XxpoMocoMbl, (PYHKIIHOHAIbHAsE T€HOMUKA. Mexanuzmbl npoaugepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasn kiemxa» — 6uoungopmamuveckue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBI LUK KICTKH», «Muto3», «CTpoeHHEe XpOMOCOMY,
«Permmukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MHUTO3 B KJIETKaxX KOpellka
TyKa».

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHue mMuTO3a B KJIETKax KOHYMKAa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEIapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOUYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEACITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucThl. KosloHnanbHbIe
OpraHU3MBlI.

B3anMocBs3b 9acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. ['omeocras.

Tkanu pacrenuit. Tumel pacTUTENbHBIX TKaHEW: o0Opa3zoBaTelbHas, MOKPOBHa,
MPOBOJISAINIAsl, OCHOBHAsI, MexaHu4yeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacloIoKeHHUs
TKAaHEHN B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbl JKMBOTHBIX TKaHEH: SIUTEIMAJIbHAs,
COEIMHUTENIbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTpPOEHUs, (QPYHKIUN M PaCIOI0KEHHS
TKAaHEHN B OpraHax )KUBOTHBIX U YEJIOBEKa.

Opransbl. BerertaTuBHble U T€HEpPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
JKUBOTHBIX U yesoBeKka. OyHKIIMM OpraHOB M CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. CkeneTrbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX dKUBOTHbIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COETUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHE OJHOKJIETOUHBIX OPraHu3MOB: aME&OOUIIHOE,
KTYTUKOBOE, pEeCHUYHOE. J[[BW)KEHHE MHOIOKJIETOYHBIX pPACTEHHWIl: TpPONU3Mbl M HACTHHU.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MblleyHas cucrema. Pediekc. CkeneTHbie
MBIIIILBI U UX paboTa.

[Iuranue opranusmoB. [loryiomnieHue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. Ilutanue >XUBOTHBIX. BHYTpPUIIOIOCTHOE M BHYTPUKIETOYHOE MHUUIIEBAPEHUE.
[Iuranre MO3BOHOYHBIX KMUBOTHBIX. OTAENbl MUIIEBAPUTENBHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenpHas cucrema 4eaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHbIX. uddy3us razos uepes
MOBEpXHOCTh KieTkH. KoxkHoe apixanue. JlpixaTenbHas moBepxHOCTb. JKabGepHoe U NErodHoe
IbIXaHue. JIpIXaHMEe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTpOEHHUS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeslbHas cUCTeMa 4ejnoBeKa. MexaHusMm
BEHTUJISIUH JIETKUX y MITUI U MIIEKOTTUTarOMmuX. Perynsaus apixanus. JlpixareabHble 00bEMBI.

Tpancnopr BewiecTB y opraHu3MoB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHMi. TpaHcnopr
BELIECTB Yy JKUBOTHbIX. KpoBeHocHas cucremMa u €€ opransl. KpoBeHocHass cucreMa
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHBIE cOCylbl M KpoBb. Kpyru



KpOBOOOpalIeHUs.  DBOJIOLMOHHBIE  YCIOKHEHHSI ~ CTPOCHHS  KPOBEHOCHOHW  CHCTEMBI
II03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenune y opraHusmoB. BbineneHue y pacreHuil. BplueneHue 'y  JKMBOTHBIX.
CoxparutensHpie Bakyonu. Opranbl BeigeneHus. @OunbTpanms, cekpenuss M oOpaTHOE
BCACBhIBaHME KaK MEXaHH3MBbI pabOTHI OpraHoB BeieNeHHU. CBS3b MOJOCTH Tejla C KPOBEHOCHOM
U BBIICIUTEIBHON cHucTeMaMu. BblieneHne y Mmo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Ilouku.
Crpoenne u GpyHKIIMOHUpOBaHUE HePpoHa. OOpa3oBaHNE MOYH Y YEITOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. CrHopel Oaktepuil u
LUCTHI IPOCTENIINX. 3aIuTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3al[UTa OPraHu3Ma
oT OonesHeil. VMMyHHas cucrema denoBeka. KieTouHbI M TyMOpaJbHbIH HMMMYHMTET.
Bpoxnéuuplii u  npuoOpeT€HHbIM  cnenuduyeckuidi UMMyHUTET. Teopus KIOHaJIbHO-
cenexktuBHOro umMmmynuteta (I1. Dpmux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3200J1€BaHUIA.

PaznpaxxumMocTs W peryisius y OpraHu3MoB. Pa3apaxkumMocTs y OJHOKJIETOYHBIX
oprann3moB. Takcucel. Paznpaxxumocts u perynsuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauEHUE.

HepBHas cucrema u peduiekTopHasi perynsauus y >KUBOTHBIX. HepBHas cuctema u eé
OTzIeNbl. DBOJIIOIIMOHHOE YCIOXHEHUE CTPOEHUS] HEPBHOM CUCTEMBI Yy JKHUBOTHBIX. OTHeNbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedumexkc u pednexkropHas ayra. besycnoBHble u
YCIIOBHBIE pedIIeKCHI.

I'ymopanbpHas perymsuuss W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI U HMX TOpMOHBI. [lelicTBue ropmMoHOB. B3anMOCBS3b HEpPBHOW H
SHIOKPUHHOM cucteM. [ unoranamo-runoduzapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel u cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKJIETOUHBIE BOJOPOCIHN»,
«baktepun», «lIpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMEe HacekoMmblx», «TkaHM pacTeHHID,
«Kopuesble cuctemb», «Crpoenue crteOns», «CTpoeHHME JHMCTOBOM IUIACTUHKW», «TKaHM
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenpHas cucrema», «KpoBeHOCHas cHCTEMay,
«/IpixaTenpHass  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cuCTEMay,
«BblgenurenbHas cucreMa», «DHIOKpPHHHAs cucreMay, «CTpoeHue Mpluue», «MMMyHHTET?,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHe IUlaHapun», «BHYTpeHHEe CTPOCHME H0XKIEBOTO
yepBsi», «HepBHast cucrema pei0», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nruny, «HepBHas cuctema MIEKONMTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pediaexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIPENapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbBIE
9K3EMIUIPhl KOMHATHBIX pacTeHUi, repOapuu pacTeHHH pa3HBIX OTIENIOB, BIAXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJIJIEKIIMM OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBeKa,
o0opylnoBaHue JUId JAEMOHCTPALMM TOYBEHHOTO M  BO3AYLUIHOIO THMTaHUS pacTEHHH,
pacuieryieHust KpaxmMasia M OenkoB moJ JeiicTBUeM (QepMEeHTOB, OOOpyIOBaHUE JUIS



JEMOHCTpPALMU OIBITOB N0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHHM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladbopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHNU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0OYasi BEreTaTUBHOE) U 10JI0BOE. Bujibl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIALUA, (parMeHTaIHs, KIOHUPOBAHHE.

[lonoBoe pasmuHoxenue. [lonoBble kineTkw, uiau ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonornyecknii ¢MbICI MeW03a U IIOJIOBOTO
rporecca. Meio3 1 ero MeCTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpensaponpimieBoe  paszButve. l'ameroreHe3 'y IkuMBOTHBIX. [lonoBbIE  Kee3bl.
OO0pazoBaHue W pa3BUTHE TOJIOBBIX KJieTOoK. CrepmaroreHe3 u oorenes. CTpoeHHE MOJOBBIX
KIIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CHOCOOBI OTUIOJOTBOPEHUS:
Hapy)XHOe, BHyTpeHHee. [lapTeHorenes.

WNuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagnvlx npooaem smopuonocuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpUOreHe3a KUBOTHBIX (Ha IpuMepe JIArymiku). JpoOnenue.
Tunsl gpobnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IpOOJIEHHS MJIEKONUTAIOMIKX. 3apOJAbIIIEBble JTUCTKU (TacTPyJIsALus).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOe BiHMsSHHE YacTeil
pPa3BUBAIOIICTOCSA 3apojbliia (dMOpUOHANIBHAS HMHAYKIMS). 3aKkjiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXMUECKUX B3aMMOJACHCTBHI TeHOB. BrusHue Ha
AMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX (DAaKTOPOB OKPY>KAIOIIEH CPEIbl.

Poct m pasButue >xuBOTHBIX. [locTamOpmonambHbi Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta >KUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueioBeka. llepuoapl OHTOreHesza yesoBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOLECCHI.

PasmHoxkenne u pasButue pacrenmid. ['ametopur u cropodut. Meio3 B KU3HEHHOM
nukie pacrenuii. OOpa3oBaHue cCrHop B IIpolecce Meho3a. [ameroreHe3 y pacTeHUH.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBbI PErysIUU OHTOT€HE3a Y PACTCHHUM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuipr u cxembl: «BereraTuBHOE pa3MHOXKeHUE», « THUMBI OECMONIOr0 Pa3MHOKECHUS,
«Pa3MHOXXEHHE XJTaMUJOMOHaAb», «Pa3MHOXEHUE HBIIVIEHb», «Pa3MHOXXEHHE THUIPHDY,
«Merlio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHUEKIETKH U CIIEpMATO30UIa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsmoe u HempsiMoe pa3Butue», «Pa3BuTHE MaliCcKOro
Kykan, «Pa3Butue capanum», «Pa3Butue nArymkmn», «/BoiiHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpO€HHE CEeMSIH OJHOJOJIbHBIX M ABYAOJBHBIX pacTEeHUN», «KU3HEHHBIH LHUKII
MOPCKOM  KamycTbl», <OKM3HEHHBIM 1MKI MXa», <OKH3HEHHBIH WUKI MalopOTHUKAY,
«OKU3HEHHBIN UKII COCHBDY.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3aPOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTECHUN».

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4€HBIX B pa3BuTUM reHetuku. Pabdorsr H. K.
Konbuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®unmumuenxo, H. B.
Tumodeepa-Pecosckoro.

OcHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHbIE
IeHbl, AJIbTEPHATUBHbBIC IPU3HAKH, JOMHMHAHTHBIM W PELIECCUBHBIN NpPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTun. OCHOBHBIE METOJbl T€HETUKHU:
rUOPUA0TIOTMUECKUN, IUTOJIOTHUECKHUM, MOJIEKYISIPHO-T€HETUYECKH.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TEHETHIECKUX HUCCIETOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
ruOpUIOB TepBOro mokoJyieHus. [IpaBmino momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
pacierneHus mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpenuBanus. ['umnoresa
YUCTOTHI TaMeT.

AHanmuzupytomiee  ckpeunuBaHue.  [[poMeXyTOUYHBI ~ XapakTep  HacJIEJOBaHMS.
Pacmiennenye npu3HaKkoB NPy HETIOJTHOM JIOMUHHUPOBAHUH.
JluruOpugHoe cKpemuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus IPU3HAKOB. [luToI0ornyeckne 0CHOBBI AUTHOPHIHOTO CKPEIIMBAHMS.

CuermuieHHOe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae10BaHUE
IF€HOB, HAPYIIECHUE CLEIUICHUS MEXIY F'€HaMU. XPOMOCOMHAasl TEOPHUs HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIA MEXaHW3M OMpPENEICHUS MOJia. AYyTOCOMBI U IOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTudeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnegoBaHnue npu3HaKkoB, CIEIUICHHBIX C IOJIOM.

l'enotun kak uenoctHas cucteMa. IliedoTpornvsi — MHOXKECTBEHHOE [IEWCTBHE TIEHA.
MHOKECTBEHHBIM ajuienu3M. B3auMojelcTBue HeauielbHbIX TeHOB. KoMIieMeHTapHOCTb.
Onucraz. [lomumepusi.

['eneTnueckuii KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a TaKkxke
(U3MONOTUYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIMH. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHE3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3suT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkrne acieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHON nH(opMaluu B
MOKOJIEHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», « CLEIIIEHHOE HACIeI0BaHUE
MIPU3HAKOB y po30duibl», «I'eHeTuka momiay, «Kapuorun uenoBeka», «Kapuotum 1po30ohuis»,
«Kapuotun ntuub», « MHOKECTBEHHBIN AJJIEIU3M», «B3auUMOIEICTBHE T€HOBY.

Oo6opynoBanue: MOJENIb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
MIOKOJICHUS U pAaCIIEIJICHUS MPU3HAKOB, MOJIENb JJs JEMOHCTpalMM 3aKOHAa HE3aBUCHMOIO
HacCJIeJOBaHUS MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJIEI0BaHUs [IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «Jpo3odunay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeabl npu ¢opmupoBaHuu (eHorumna. 3MeHuMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJWYECTBEHHbIE TPHU3HAKU. BuUII  HU3MEHUYHUBOCTH:
HEHaCJIeJICTBEHHAsI U HACJIeICTBEHHAI.

MoaundukanroHHass U3MEHYHUBOCTh. Poib cpeapl B GopMHpOBaHUM MOIU(DHKAITHMOHHOMN
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIH psii M BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MOAM(UKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunnueckas wW3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONM HM3MEHUYHMBOCTU. Bubl
T€HOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunatuBHasT M3MEHUYMBOCTh. Mel03 M TIOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHUYUBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJAHMH F€HETHYECKOT0 pa3HOoOpa3us
B MpeJenax OJHOrO BUAA.

MyranyoHHass HM3MEHYMBOCTb. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WMHAYLUPOBAHHbIE MyTalUWH. SnepHble M LUTOIIA3MATHYECKUE MYTallHH.
ComaTnueckue M MojoBble MyTanuu. [IpuumMHBI BO3ZHMKHOBEHUS MyTaluil. MyTareHol M HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIL[MOHHOIO Ipouecca. 3aKOH IOMOJIOTHYECKHUX
psanoB B HacnenctBeHHoW wu3meHuuBocTH (H.M. BapwiioB). BHesnmepHas W3MEHUYMBOCTh U
HAaCJIEeACTBEHHOCTD.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (aKmopos 6 HACIe008aHuu U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoncTpauuu

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuier 1 cxembl: «Buabpl H3MEeHUUBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTHBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «['eHeTmyeckue
3a00JieBaHUS YellOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIPhl KOMHATHBIX PACTCHH, PUCYHKH
(dboTorpacdun) >KMBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAITMOHHOMN
n3MeHYuBOCTH. [locTpoeHne BaprallmOHHOTO psiJia ¥ BApUAIMOHHOW KPUBOID.

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesi0BeKka

Kapuotun uenoBeka. MexayHapoaHasi mporpaMma HCCIEIOBAHMS T'€HOMA YeJIOBEKa.
MeToibI M3yUeHUsI TEHETUKHU YeNIOBeKa: reHeaJoru4ecKuii, OJU3HEIOBBIN, [IUTOTeHETUYECKHH,
MOMYJISIIMOHHO-CTAaTUCTUYECKUM, MOJIEKYJIIpHO-reHeThUecKuil. COBPEMEHHOE OIpEIEIICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4Hnciie ¢ moMoupto T1IP-
ananu3a. Hacnencreennsie 3a001eBaHus 4eI0BEKa. | eHHbIE M XpPOMOCOMHBIE OOJIE3HH YETIOBEKA.
Bone3nn ¢ HacimeaCTBEHHOM MpPEApacIiONOKEHHOCThIO. 3HAYEHHWE MEAMIIMHCKOW TE€HETUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHUYECKHX 3a00JeBaHMN dYeloBeKa. MeIUKO-TeHEeTHUECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «T€HETHUECKOTo Irpy3a». DTUYECKUE acTIEKThl
HCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (HakTOpPBI TMOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHeTndeckas MpeapacrosoKeHHOCThb
YEJIOBEKA K MaTOJIOTHSM.

JdeMoHcTpauuu

Tabmuipr u cxemsl: «KapuoTtun uenoBeka», «MeToabl W3Y4YE€HUS T€HETUKU YEIOBEKay,
«['eneTnueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTtaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi opraHu3smMoB

JlomecTukanusi U cenekius. 3apoXkaAeHue CceleKIuu W nomectukanuu. Yuenne H. .
BasuiioBa o LleHTpax mpoucxoxkaeHus U MHOrooOpa3us KylbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JaHUM COPTOB pacTeHWd M NOopoxa KHUBOTHbIX. Copr, mopojaa, MmMTaMM. 3aKOH
FOMOJIOTUYECKUX PsIIOB B HacieAcTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hadenue is
CEJICKITMOHHOMN PaOOTHI.

Mertoibl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIM M MHIWBUTYyaTIbHBIN.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnbpiTanue mpou3BoauTeNeld 1Mo MmoToMcTBY. OTOOp 1O
TEHOTHUITY C MTOMOIIBIO OLIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO MeHOTHUITY C TIOMOIIIbIO aHAJIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuannoHHBIN U
XMMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PEIAKTHPOBAHHS W MeToJoB pekomOuHaHTHBIX JIHK mms
MOJTYy4YEHUS UCXOTHOT'O MaTepurasa JAJis CEIeKINH.

[lonyuenune mnonuruionnoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHoe ckpeluBanue, win ayropuauur. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIuS.
[Ipeononenne Oecronus MEXBUAOBBIX THOpUAOB. JlOCTHMKEHHS CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHas pegoNoOYUsLY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPUIOB CEMbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpasieHue eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMBICIO8bIX
HCUBOMHBIX 8 YEJIAX VAVUULeHUS] CYUWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM YUcCie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx udeu u
NnepcneKmuBHbIX MexHON02U.

JdeMoHcTpanun

IToprpersr: H. U. Basuiios, 1. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOXKAECHUS U MHOTO0Opa3usl KyJIbTYpHBIX PACTCHUI»,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACIECICTBEHHOM HM3MEHYMBOCTH», «METONBI CENEeKIUN»,
«Otnanénnas rubpuauzanusy», «Myrarenesy.

JlabopaTopHasi padora «/3yueHne cCOpTOB KyJAbTYpHBIX PAaCTEHHH M NOPOJ JOMAIIHUX
YKUBOTHBIX».



JlabopaTopHas padora «/3ydyeHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JOCTUXKEHHUS CEJEKIMH PACTeHUM M JKUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YY4aCTOK, B TEIIMYHOE
XO3SHCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYIHOTO IIEHTPA)».

Tema 16. BuoTexHO010TUsl M CHHTETHYeCKAsI OMO0JI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpBI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpaauiMoHHAs OWOTEXHOJIOTHS: XJeOoIeueHue,
MOJTy4eHHE KUCIOMOJIOYHBIX POAYKTOB, BUHOAene. Mukpoounonornyeckuii cuare3. OObeKThI
MUKPOOHOIOTHYECKUX TeXHOIOTHUH. [Ipon3BoACcTBO Oenka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  II€JICHANPABIECHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUS T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPIKaIlINX
HE BCTpeyarouiecs B Npupojie ONOCUHTETUYECKUE ITYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTypbl KIETOK M TKaHEH pPacTEHUN WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamsanms U coMatudeckuil smOpuorenes. McmosbzoBaHue
TatiOuJI0OB B CEJIEKUMU pacTeHuil. [lonyuenue moHnoKIOHaANbHbIX anmumen. Flcnonvzoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJ0TBOPEHHUE.
PexkoHcTpyKius sIMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeTOJ TpaHCIUIAHTalUH SAEp
KIeTOK. Texnonoeuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbIMYP.

XpOMOCOMHAsI U T€HHass MHXeHepHs. VICKyCCTBEHHBIN CUHTE3 T'eéHa M KOHCTPYHMpPOBaHHUE
pekomOunantaeix JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIIEKTHBBI
XpPOMOCOMHOW ¥ TEHHOW WHXEHEpUU. OKOJOTUUECKHE M OSTHYECKHE MpoOJeMbl TEeHHOU
VHXECHEPUH.

Menununckue 6unotexnonoruu. [loctreHomuas nudposas meaunuHa. [TIP-auarnoctuka.
MeTa0o010MHBIHM aHaIN3, TEHOLIEHTPUYECKH aHAIN3 IPOTeOMa YeJI0BeKa /ISl OLIEHKH COCTOSHUS
ero 3710poBbs. Mcmonb3oBaHME CTBOJIOBBIX KJIETOK. TaprerHas Ttepanus paka. 3D-
OvouHXKeHepuss JUIsi pa3paboTKu (QyHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3JaHMsI KOMIUIEKCHBIX TKAaHEW COYETaHHEM TEXHOJIOTMM TPEXMEPHOTO OWONPUHTHHIAa U
ckaddonauHra 11 penieHus 3a1a4 NepCoOHaTU3UPOBAHHON MEIULIUHBL.

CoznaHue BEKTOPHBIX BAaKLUWH C LETbI0 OoOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo3Oyauteneri OPBU, ycTranoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBaHus PHK-
COJIeprKalluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcrmonp30BaHME  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJICTBEY, «KileTrouHas nHxeHepus», «I 'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOLYKTOBY.

IkeKypeusi «buoTexHoIOrus — BaKHeHIIas MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KVIIACC

Tema 1. 3apo:xneHue u pasBuTHE IBOJIONHMOHHBIX NPEACTABICHUI B 0M0JI0THHI
OpomonmonHas Teopus Y. [lapsuna. [lpeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiabl 3Boimtouuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTh
Pa3MHOXEHHS OPraHW3MOB, HACJIEICTBEHHAs HM3MEHUMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuaTeTndeckoi Teopun dBotonnu (CTD). HelitpanbHas Teopus SBOJIIOIHY.
CoBpeMeHHas IBOJIIOIMOHHAs OMO0JIOTHA. 3HAYEHHE IBOJIIOLIMOHHOW Teopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHO! KapTHHBI MUDA.

JdeMoHcTpanuu

[Hoptpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonneitn, J. K. benses.

Tabmuuer n cxemsl: «Cuctema xuBoi npupoasl (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (rmo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS MPHUCIOCOONEHUH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «®Dopmbel 00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «Muoroobpasue
KYJIbTYPHBIX (popM KamycTel», «[lopoasl JOMalnIHUX KMBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS IBHXKYLUIUX CHJ 3BOJIOHUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPUU SBOJIIOLIMNY.

Tema 2. MukposBoJIronusi M eé pe3yJbTaThl

[Monmynsinust kak s3jeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomysiuil. I3meHeHne reHooHAa MOMYNISIIMY KaK
3JIEMEHTAPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

DOnemeHTapHble (aKTOPbl (ABWXKYILIME CHJIbI) HBOMIONMU. MyTallMOHHBIA Mpoliecc.
KomOunatuBHass m3mMeHYHBOCTh. Jlpeiid reHoB — ciydailHble HEHANpaBJICHHBIC W3MEHEHUS
4acToT ayiened B momymsmusax. Oddext ocHoBarens. Ipgexm O6ymuvLiouH020 20pabluKa.
CHuoicenue 2eHemuyecko2o pasHooOpaszus: npuyunel u credcmeus. Illposenenue s¢hghexma
opetigha 2eno8 6 Oomvwuux u Mmanvix nonyrayusx. Murpamuu. M30msmms IOyl
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndeckas (PenpoyKTHBHAS).

EctectBennsiii oTO0Op — HampaBisiouuii ¢axtop sBositonud. DPOpPMBI €CTECTBEHHOIO
oTOOpa: IBIWKYIIUHA, CTAOMIM3UPYIOUIMN, pa3pbiBatomuid (au3pyntuBHbIN). [losoBoi oTOOp.
Bo3HHKHOBEHHE U ABOJIOLUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB KakK pe3yJabTaT MHKpPO3BOJIOLUMU. BO3HHKHOBEHUE
npucnocob6aeHuit y opranuzmMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumeps! npucrnocoOienuit
y opraHu3MoB: Mopdornoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMUYECKHE, IOBEACHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
WM3onsuus — kimoueBoit daktop BumooOpazoBanusa. I[lyrtm u cmocoObl BHUI000pa3oBaHUS:
alonarpudyeckoe (reorpaduueckoe), CHUMMOATPUUECKOE (9KOJOTHMYECKOE), «MTHOBEHHOE)
(monuruionan3anus, rubpuansanus). JIuTeIbHOCTh SBOTIOIMOHHBIX POIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponb »BOMIOIMOHHON OWONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
6uopazHooOpazus. MUKPOIBOJIONUSA W KOIBOJIOIMS IMApa3suTOB M MX X03s5€B. MeXaHU3MBbI
(hopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U c1IOcOObI OOpHOBI ¢ HEl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUYNUBOCTBY, «llomyssIiMoOHHas CTPYKTypa BUIa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBWxKyiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasl H30JSILIMSA TOMYIAUUNA CceBaHCKOW ¢openny», «l'eorpaduueckas H30JIALUSA
JTMCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHULIBI JaypcKoity, «[lomynsnroHHbIe BOJIHBI YUCICHHOCTH
XAIOTHUKOB M KepTB», «Cxema JecTBUS eCTeCTBEHHOro otbopay, «Popmbl OOpbOBI 32
CYyLLIECTBOBAHUEY, «MHnycTpranbHbIi MEJIAHU3MY, «Kusbie HCKOIIa€MBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka XKHUBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«®Pusnonoruueckue agantauumny», «IIpucnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBbHOCTDY,
«Kpurepun Buma», «Bunsl-nBoiinukn», «CrTpykTypa Buga B mpupoae», «CrocoObl
BUJ00Opa3oBanus», «l'eorpaduueckoe BUAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKoJIOTMYECKOe BHU000pa3oBaHue BUAOB cuHML, «l[lomumionasl pacrenuit», «KamycTHo-
peNCUYHBINA THOPUIY.

OGopynoBanue: repOapu pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH C
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUI U 3Bepei pa3HbIX BUJIOB, repdbapuu
pacTeHuii OIM3KUX BUI0B, 00pa30BaBILINXCS pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas pa6ora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOienusi OpraHu3MOB U HMX OTHOCUTEIbHAs
11eTIECO00Pa3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo1onus 1 eé pe3yJbTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckre METoAbl U3y4eHUs IBOJIIOLINH.
[lepexonnbie GopmBbl U GUITOTEHETUYECKUE PSIJIBI OPraHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTepUKOB B OCTPOBOB. broreorpaduueckue obmactu 3emin. BUnbI-oHIEMUKN U PETUKTHI.

DOMOpPHOJIOTMYEeCKHEe U CPaBHUTEIBHO-MOP(HOIOTHUECKHE METO/bl W3YYEHHS 3BOJIIOLUU.
['eHeTnyeckne MexaHU3MBbI 3BOJIIOLMA OHTOTE€HE3a M MOSBICHUS SBOJIOLHUOHHBIX HOBLIECTB.
['omonoruuHele ¥ aHaNOrM4HbIE OpraHbl. PynnMeHTapHbIe OpraHsl U aTaBU3Mbl. MOJIEKYISIPHO-
reHeTUYeCcKue, OMOXMMHUYECKHEe U  MaTeMaTH4YeCKHEe METOAbl HM3YyYEHHUS  HBOJIIOLUU.
I'omonoruunsie rensl. COBpeMeHHBIE METO/IbI TOCTPOECHUS (PUIIOTEHETHYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIFOLINS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) OJBOJOUMH. [lpunyun  cmeHnvl  QyHKYUL.
HeobpaTtumocTs 3Bomonnu. AnantuBHas paguaius. HepaBHOMEpHOCTb TEMIIOB 3BOJIOIIH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

Tabmuupl u cxembl: «OUIOTCHETUYCCKUN P JIOMIAANY», «APXCONTEPUKC», «3BEPO3yObIe
amepel», «Creronedans», «Punnogurel», «CeMeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HbI 3emin», «pelid xoHTHHEHTOB», «PenukThl», «HauanbHble CcTaguu SMOPHUOHAIBHOTO
pa3BUTUS  IO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  aAHAJOTUYHBIE  OPraHbD»,
«PyaumeHTBI», «ATaBU3MBI»Y, «XpOMOCOMHBIE HAOOPHI UEJIOBEKa U IIMMIIaH3e», «lJIaBHBIE
HanpaBJIeHUs IBOTIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJUICKIMH, repOapuu, MYJISKM MCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTHMYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLNU
HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emie. AOHOreHe3 U MaHCIEPMHS.
JloHay4Hble TPEACTaBICHUS O 3apOKJICHUM XU3HHU (KpealroHu3M). ['Mmore3a MoOCTOSHHOTO
camMo3apoKJIeHUs KU3HU U €€ onpoBepkeHue onpltamMu @. Pequ, JI. Cnamnannanmy, JI. [Tacrepa.
[IpoucxosxaeHne >ku3HU U aCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUECKo! 3BoJitonnu. [lnanerapHas (reojsorunyeckas) 3BOJIOLUS.
XuMmuyeckass 3BOJIOLMS. AOUOTE€HHBI CHHTE3 OPraHMYECKUX BELIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue noaumepoB u3 MoHomepoB. KoauepBarHas
runote3a A. WM. Omapuna, rumorte3a mepBuuHoro OympoHa JIk. XomjaeiiHa, reHeTHYecKas
runioteza I'. Mémnepa. Pubosumbr (T. Yex) u rumoreza «vmupa PHK» V. T'mnbepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emmn u Mmertonsl €€ wusyueHus. Vckomaemble OpraHMY4eCKHE OCTATKH.
l'eoxponosoruss u e€ Meronpl. OTHOcuTeNnbHAasE U aOCOJIOTHAsE  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKkas mKajia: 30Hbl, 3pbl, IEPHUOIBL, SITOXH.

HauaneHple dTanel opraHndeckou 3Boatonnd. [1osiBiIeHME M 3BOJIIOIUSA NEPBBIX KIETOK.
Opomronuss Merabonusma. Bo3HukHOBeHue mnepBbIX sKocucTeM. CoOBpeMeHHblE MHMKpPOOHBIE
OMOMIEHKM KaK aHajor mepBbix Ha 3emiie coobmectB. CrpomaronuTsl. [IpokapuoTel u
JYKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHrne MHOTOKJIETOYHBIX  OpraHu3MoOB. BO3HHMKHOBEHHE OCHOBHBIX  TI'pYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMoOp(o3bl pPacTEHUH.
Beixon pacrenuit Ha cymy. llosBneHume CHOpOBBIX pPACTEHMII M 3aBOEBAHWE WMH CYIIW.
Cemennbie pacteHus. [IpoucxoxaeHre NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. [lepBbie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxaenne ampuOnil U penTHIINA.
[Tpoucxoxxaenne miekonuTaromux W nTuil. [lpuHiun kimodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 1O 3paM U IIepuoJaM: apxei, MpoTepo30M, Majie030i, Me30301,
KaitHO30¥. OOImas XapakTEepUCTHKa KIMMaTa M TEOJIOTHUYECKUX TporeccoB. [losBnenune u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJe00pa3oBaHHE: €0 YCJIOBHS M BIUSHUE Ha Ta30BbIN
cocTaB aTMOC(epHl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3UChbl mpouuioro. IlpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHU. COBpEMEHHBIN AKOJOTHYECKUH KpHU3HUC, ero ocoOeHHocTH. [IpoGiema
cOoXpaHeHus O6MopazHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuyeckoro mMupa. [IpuHIUNBI KiIacCU(PHUKAIUH OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMmoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. ITactep, . 1. MeunukoB, A. U. Onapun, JIx.
Xonpeiin, I'. Mémnep, C. Muinep, I'. IOpu.

Tabmuiet u cxembl: «Cxema omnbita @. Penuy, «Cxema onbita JI. [lacTepa mo uzydeHuro
caMO03apoXKJIeHUs Xu3Hm», «Cxema onbita C. Mwmmepa, I'. FOpu», «3Tanel HeopraHu4deckon
3BOJIIOLMMY, «l'eoXpoHosornueckas mkana», «HauvanpHble 3Tanbl OpraHUYECKON SBOJOLUNY,
«CxemMa o00pazoBaHus DYKapHOT MyTéM cuMOHoreHesza», «Cuctema >KUBOW MPUPOJBDY,
«Ctpoenne Bupyca», «Apomopdosbl pacTeHmit», «PUHHOPUTB), «OJHOKIETOUYHBIE
BOJIOpoCHN», «MHOTrOKJIETOUHblE BoJOpociany, «Mxu», «llanopotHuku», «lonoceMeHHbIE
pacteHus», «Opranbl I[BETKOBBIX pacTeHuil», «Cxema pa3BUTUA >KUBOTHOTO MHUpPay,
«Apomop¢o3sl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey», «llmockue uepBm»,
«YUneHuCTOHOTHEY, «PBI10BIY, «3eMHOBO/IHBIEY, «IIpecMbIKarommecs», «IItuisny,
«Mnexonuraromue», «Pa3Butue KuU3HM B apxeuMckod odpe», «Pa3BuTue KHU3HH B



MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe »KU3HM B KailHO30MHCKOoN »3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOTI0 MUPa».

OGopynoBanue: repOapuu pPAacTEHUH Pa3ITUYHBIX OTJENOB, KOJUICKIIMH HACEKOMBIX,
BJIQKHBIE TpErapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM HITIOKOXKUX, CKEJIEThI
[I03BOHOYHBIX JKMBOTHBIX, Yydeja NTHUIl M 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEeH, MOJIE3HBIX
HCKOIIAE€MBbIX, MYJISKU OPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa JaGoparopHas pabora «MopenupoBanue onbiToB Munepa—tOpu no
M3YyYEHHIO a0MOTEHHOTO CHHTE3a OPraHWYECKUX COSIMHEHHI B TIEPBUYHOM aTMochepey.

JladbopaTopHasi pabGora «/3ydeHne u ONKMCaHHWE MCKOMACMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «3yueHne o0cCOOEHHOCTEH CTPOEHMSI pPACTEHUM pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOECHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJIOTUU. METO0/1bI AaHTPOIIOJIOTUH.

CraHoBJeHHE TPEACTaBICHUI O MPOUCXOKICHUM YelIOBeKa. Pelnruo3Hble BO33pEHHSL.
CoBpeMeHHbIE HAYyYHbIE TEOPHH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJIOXKEHHE 4YelloBeKa.
CBuzerenbcTBa CXOJCTBA 4YEJNOBEKa C  JKMBOTHBIMHM: CPaBHUTEIBHO-MOP(OIOrHUECKUE,
aMOpHosIoTHYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUYeCKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHOW CHCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  AHTPOINOTEeHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTtHolieHre OHOJIOrMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauU aHTpororeHe3a. PaHHue 4enoBekooOpa3Hbie 00e3bsHBI (MIPOKOHCYJIB)
Y paHHHUE MOHTUbl — O0IIKE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —
JIBYHOTHE TMPEIKH Jroaei. YelnoBeKk yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. UenoBek reinenbOeprckuii —
o0l mpeoK HeaHAepTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTalbCKHi
KaK BUJ JIIOJEH XOJIOAHOTO KinMara. YernoBeKk pa3yMHBIH COBPEMEHHOTO THWIIA, JEHHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHOMHKA.

DBOJIIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOpP B MOMYJSAIUSAX 4YeTOBEKa.
MyranuoHHsli nporiecc U noaumopdusm. [lomynsaIoHHbIE BOJIHBI, Apeiid reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENS» B MOMYISIUIX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pachbl. [lonsitne o pace. bonbiine pacel: eBporeouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUIHASA (PKBaTOpHAlIbHAsI), MOHTOJIONIHAs (a3MaTCKO-aMepHuKaHckas). Bpems u
MyTU paccelieHus 4YeloBeka Tmo rmaHere. EnuHCTBO yenoBedeckux pac. HayuHas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh 4YelnoBeKa K  pa3HbIM  yCIOBUSIM
OKpyxamiei cpensl. Biusiaue reorpadudeckoil cpensl U apeiida reHOB Ha MOP(OIOTHIO U
(U3MOJIOTHIO YeIoBeKa.

MeXIUCIUIUIMHAPHBIE METOAbl B (u3uueckod (OMOJOTHYECKO) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMOJIOTUS M MAJCOAHTPONOJIOTUS  YEJIOBEYECKUX  MOMYISIUH.
buocouuaneHple  WCclenOBaHUS ~— OpUPOAbI  uyenoBeka.  MccimenoBaHue — KOSBOJOLUU
OMOJIOTUYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. Hapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl:  «MeToapl  aHTPOMOJIOTUUY», «['OJIOBHOW MO3r  deJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsSHBD), «CKENeT 4YeloBeKa W CKEJleT IMUMIIaH3e», «PyIuMeHTHl u
aTaBU3Mbl», «JIBIDKyIlME€ CHJIBI aAHTPOINOIEHE3a», «OBOJIIOLMOHHOE JpPEBO YEJIOBEKa»,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek nmpaMoXoaauuny, «leHUCOBCKHNM YEI0BEK»
«Heanpepranbipy, «KpomanvoHIb, «lIpeaku denoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacsI yenosexkay.

O6opynoBaHue: MYJISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
qenmoBeka, penponyknuu (doTtorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKUMU
CIO’KETaMH MPOUCXOKICHHUS YeoBeKka, (poTorpadun HAXOJOK MCKOTIAEMBIX OCTATKOB YEIOBEKA,
CKEJIEeT YeJIOBEeKa, MOJIeb Yeperna 4eloBeKa M yepemna IIMMIIaH3€, MOJIENb KUCTH YeJOBEKa U
KHCTH IIUMIIaH3€, MOJIETIN Topca MPEAKOB YEIO0BEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEH CTPOCHMSI CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui YeIOBEKay.

Tema 6. Oxosiorusi — Hayka O B3aUMOOTHOULIEHUSIX OPraHu3MoOB U
HAJ0PraHU3MEeHHBIX CHCTEM € OKpY:Kawouei cpeaoi

3apoxaeHue W pasBUTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®. Pymee, H. A.
CesepuioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazpensl u 3amaum skosioruu. Csizb
9KOJIOTHH C JPYTUMHU HAyKaMH.

Metonpl skosnorun. [loneBbie HaOmOnEHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MojienupoBaHue B 3K0JIOTUHA. MOHUTOPUHI OKPY)KaIOLEH Cpelibl: JTOKaJIbHBIMH,
pPErHOHAIBHBIN U TJI0O0ATBHBIN.

3HaUYECHHE SKOJOTUYECKUX 3HAHMM MU YeloBeKa. JKOJOTMYECKOE MHUPOBO33pEHHUE Kak
OCHOBa CBf3€H YeIoBeUeCcTBA C MOpUPO0oN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbBTYpPhl U
9KOJIOTHYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynawse, H. A. CeBepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxeMmbl: «Pa3nensl skonorum», «MeToasl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKpYXaIOLEH Cpeabl».

JlaGoparopHas padora «/3yueHne MeTOJJ0B HKOJIOTHUYECKUX UCCIETOBAHUI.

Tema 7. Opranusmbl U cpeja 0OMTAHUSA

Okonorudeckre (GakTOpbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (pakTopoB:  aOumoTHyecKue, OuOTHYECKHEe, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUsA dKosoTndeckux (akropos. [Ipasuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dSKkojorudeckuii akrop. JlelicTBrue pa3HbIX y4aCTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHUE TPYIIbl PACTEHUHM U KUBOTHBIX I10
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DOoTonepron3m.

Temnepatypa kak skonorudeckuii dakrtop. [leiictBue TemmepaTypsl Ha OpPTraHHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobrmeHuss pacteHuil K MOAIEP>KaHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHuid mO OTHOUIEHHIO K Boje. I[lpucnocobnenus
YKUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3MYIITHAs, TMOYBEHHAs, TIIyOWHHAs
MOATOYBEHHAS, BHYTPUOPTaHW3MEHHAs. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWTaHUS
opranu3moB. [IpucnocobieHrs Opranu3MoB K KU3HHU B Pa3HBIX Cpeliax.

buonoruueckue putmel. Buennue u BHyTpeHHHEe pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcroco6IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MCHEHHSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbs, KYCTApHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpaBbl, OJIHOJIETHHE TPABBI.
XKuzneHnoie (GOpPMBI IKUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOeHUs ¥ 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIWS,
XUIIHUYECTBO, CUMOMO03 U ero ¢gopMmel. [lapazutusm, koomnepaius, MyTyajln3M, KOMMEHCAITU3M
(kBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUA  (TONHMYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHM Ui CYIIECTBOBAHUS
OpraHu3MOB B cpenie ooutanus. [[puHIMI KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuupbl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T €IIIOKPOBHBIC )KUBOTHBIEY, «XOJIOJHOKPOBHBIC
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMUTAaHWS OPraHU3MOBY,
«buonoruyeckue putMbly, «Ku3HeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (POPMBI KUBOTHBIXY,
«9KOCHCTEMA IIMPOKOJIMCTBEHHOIO JIeca», «DKOCUCTEMA XBOMHOTO Jiecan, «llemu muraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuu pPacTeHWH W JKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpOB, TepOapu  CBETOJNIOOWMBBIX, TEHEIIOOMBBIX M
TEHEBBIHOCJIMBBIX PAaCTEHHIl, CBETOIOOUBBIC, TEHETIOOMBBIE U TEHEBHIHOCIMBBIE KOMHATHBIE
pacTeHusi, repOapuM U KOJUIEKIIMH TEIJIONIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTONYHUBBIX
pacTeHui, dYydelna TTHUIl W 3BEpei, repdapuum pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepopuTaMm, Me30(pUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIMH KUBOTHBIX,
oOWTaIONIMX B pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUI U JKMBOTHBIX, 00JIaJar0lINX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUH JKHU3HHM, repOapuu u
KOJUIEKIIMM PACTEHUH U SKMBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JladopaTopHas pa6ora «BrlsBlIeHHe TPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO CBETAY.

JladopaTopHasi pabora «BbisBIEeHHE NPUCIIOCOOJSCHUNM OPraHU3MOB K BIIHSHHUIO
TEMIEPATYPBD».

JlabopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOUTaHUDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISALHI

DKOJOTUYECKHE XapaKTepUCTUKH momynsauuu. [lomynsanusa kak Ouonoruyeckas cUCTeMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OapbepoB U 0OCOOEHHOCTEH OHOJIOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMynsiuii. OCHOBHBIE TTOKA3aTEIH MOMYIISIINN:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsI M MOJOBasi CTPYKTYpa, POKIAEMOCTh, HMPHUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALIHSL.

Dkonoruveckasi CTpykTypa mnonynsiuuu. OleHKa YHCIeHHOCTH momynsuuu. [uHammuka
MONYJSALMU U €€ perynsius. buoTnueckuil NoTeHuruan nonyaauuu. MoaenupoBaHue JMHAMUKA
nonyisiiui. KpuBble pocTa YMCICHHOCTH momynsiiu. KpuBble BbDKHBaHHS. Perynsmus



YUCICHHOCTH TOMYJSIIUKA: pPOJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKOJIOTHUECKHE cTpaTteruu BUsoB (r- u K-ctparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BUAa. MecrooOuTanue. MHoOromepHas MOJETb
skonornueckord Humm Jx.M. Xaruuncona. Pazmepsl 3kxosorndeckoit Humu. IloteHnuanpHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauumid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KUBOTHBIX. buosiornueckue uHBazuu
YyXEPOIHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: [x. 1. XatunHCcoH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsIum», «IIpocTpancTBeHHas
CTpyKTypa mnomymsuun», «Bo3pacTHele nupamuapl nonyasuun», «CKOpOCTb 3aceleHHs
MOBEPXHOCTH 3e€MJIM Pa3IMYHBIMH OpraHusMamm», «Monens skosoruueckoir Humm k. U.
XaTyYnHCOHAY.

O6opynoBanue: repbapun paCTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladopaTopHas pa6ora «IIpucmocobienns ceMsiH paCTeHHUI K pacCeICHUION.

Tema 9. JkoJ10rusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u Mexay OpraHu3MaMu B
OHOIIEHO3E.

Okocucrema kak oTkpeitag cuctema (A. JIx. Tencnaun). DyHKuoHanbHblEe OJIOKU
OpraHU3MOB B SKOCHUCTEME: MPOAYLIEHTHI, KOHCYMEHTbI, peaylueHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abuotuyeckue 00ku 3kocucteM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTHH B 3KOCUCTEME.

OcCHOBHBIE TOKA3aTENN HKOCUCTEMBI. bromacca u npoayKuus. DKOJIOTMYECKUE MUPAMUIBI
gucen, OMOMacChl M SHEPTUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuHu. [lepBuUuHbIe M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL.  AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe —cooOIecTBo.
buopaznoobpasue 1 nosHOTa KPYroBOpoTa BEHIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble KOCUCTEMBI. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpPEU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmeneti, NyCMbiHb.

AHTpONIOT€HHBIE  DKOCUCTEMBI. Arposkocucrema. ArpoueHos. Pazmuums wmexnay
AHTPONOI'E€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackast ¢uopa u ¢ayHa.
CuHanTponu3anus TropoJckoi  ¢dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3’KOCUCTEM B YPOOIKOCUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUN  OpraHU3MOB B
aKocucTeMax. Ponb Kackaowozo 3pgexma u 6ud08-30upuxamopos (Kiouesvlx 6ud08) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC HSHEPrUM U  BEHIECTB MEXAY CMEXKHBIMU
9KOCUCTEMAMH. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUH M DKOCUCTEM B  YCJIOBHSAX
€CTECTBEHHBIX U AHTPOINIOIE€HHBIX BO3/ICHCTBUN.

Mexanuzmor  68030eticmeus  3a2psA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U OIKOCUCMEMHOM YPOBHAX, OCHOBbl IKOI0SUYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTo0I0Tiss MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuiet 1 cxembl: «CTpykTypa OHOIIEH03a», «DKOCUCTEMA IIHPOKOIUCTBEHHOTO JIECAy,
«JKocucremMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYMIBI OPraHU3MOB B 3KOCHCTEMEY,
«Kpyrosopor BemectB B 23kocucreMe», «llenn nuTaHus (macTOuiHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUPaMUIa YUCe», «IKOJIOTHIYECKas mupamMuia OnoMacce», «IKOJIOTHIECKast
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykuneccus», «BoccranoBieHue
Jeca mocie moxkapay, «IKOCHCTeEMa 03epay, «ATpoueHo3», «KpyroBopoT BemeCTB W MOTOK
SHEPTHH B arporerosey, «[Ipumepsl ypOoskocucTem».

OGopynoBanue: repbapuu pacTEHUU, KOJUICKIIMM HACEKOMBIX, Yydelia NTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTuuyeckas padora «/3yyenne u onucanne ypO0IKOCHCTEMBI».

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTUX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM IOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeust «IKCKypCHs B arposKOCUCTEMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. Buocdepa — rinodanbpHas 3KocucTeMa

buocdepa — obmemnanerapHas o0osiouka 3emiu, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3HB. PazBuTHe npencrasienuii o onocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepranckoro o
6uocpepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BeriecTBo OMochepsl U €ro GyHKIHUH.

3akoHOMEpHOCTH cyiiecTBoBaHus Onocdepsl. OcobeHHocTn 6uochepsl Kak riaodambHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemectB U
OMOTEOXMMHUYECKHUE ITUKIIBI (YTiiepoia, a3oTa). PUTMUYHOCTH siBieHUH B Onocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne 0 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, MyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBs. Kitumar, pacTUTENbHBIN U dKUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS >KUBBIX CHCTEM, OIEHKA HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Ta6muupl n cxemsl: «I'eocdepsl 3emmm», «KpyroBopoT azora B npuponae», «Kpyrosopor
yriaepojaa B npupojae», «Kpyrosopot kucinoponaa B npupojie», «KpyroBopoTt Bozibl B IPUPOAE»,
«OcHoBHBIE Ouombl cymm», «Knumatuueckne mosica 3emmu», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBenusii nec», «Cremb», «CaBanHay, «IlycTbiH»,
«Tpornueckuit mecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk n OKpYykaomas cpeaa

DKOJIOTUYECKHE KpU3HChl W HMX Npu4yuHbL. Bo3neiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOW cpenpl. OxpaHa Bo3dyxa. 3arps3HeHue BojaHOW cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienue nouBbl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KiuMara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha PACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansembie npupoansie Tepputopun (OOIIT). botanuyeckue caipl U 300JI0THYECKHE
MIApKH.



OCHOBHBIEC TPUHIUIBI YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA U MPUPOAbI. PanmonansHOe
MPUPOJIOTIONIF30BAaHUE M COXpaHeHHE OumoJiormueckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKHX KpU3UcoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEPOSATHBIE TOCIIEICTBHSL.

PazBuTne MeETOJ0OB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemuvie uccnedosanusi nepexooa K pecypcocbepezaioweli U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonocuueckoe paznoobpaszue u duopecypcol. Hayuonanvnvie ungopmayuonnsle
cucmemvl, obecneuusarowue 0OCMyn K UHGOPpMAYUU NO COCMOSHUIO OMOEIbHBIX U008 U
akocucmem. OcHosbl dIKopeaburumayuy IKOCUcmem u cnoco606 60pvobl ¢ OUONOBPEIHCOEHUAMU.
Pexoncmpykyusa mopckux u HazemHuIX IKOCUCEM.

JdeMoHcTpanuu

Tabmuipl u  cxembl: «3arpsizHeHHE aTMochepbl», «3arps3HeHHe TUuApochepbl»,
«3arpsizHeHue 1nouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOAHBIE
TEPPUTOPUN», «MOJIENTN YIPaBISIEMOTO MUPay.

O6GopynoBanue: (dotorpadun OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHTH
Poccniickoit denepanuu, KpacHoi KHUrM pernoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJbTaTaM OCBOCHHUS OOYyJarOITUMHUCS
MIporpamMmm CpeaHero oomiero o0pa3oBaHus: INYHOCTHBIE, METAIIPEIMETHBIC U TIPEAMETHBIC.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBJIAIONIME: OCO3HAaHWE OOYJYArOIMMHUCS  POCCHHCKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHUTHIO, CaMOCTOSITEIBHOCTH W CaMOONpEACTICHHIO,
Hanuuue momugayuu K OOydeHHI0 OHWOJIOTHH, yeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXKJIEHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M UCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH ACATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMU, MNpuCymumMu CHUCTEMCEC
Ouoyornyeckoro  oOpa3oBaHUs, Haluyue  NPABOCO3ZHAHUS — DKOJIOTHUECKOW  KYIBTYPHI,
CnocooHOCmU CMasumy e U CTPOUTH KU3HEHHBIC TIJTaHbL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHHUA NPOTPAMMEI 110 OMoIorNu JOOCTUTAOTCA B €AUHCTBC
yqe6H01‘/'I M BOCHUTATEIbHOM JACATCIIBHOCTH B COOTBETCTBHUU C TPAJUIIMOHHBIMU pOCCI/II\/'ICKI/IMI/I
COOUOKYJIBbTYPHBIMH, UCTOPUUYCCKUMHU U JYXOBHO-HPABCTBCHHLIMU IICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaMH W HOPMaMH TOBEICHHS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOpPa3BUTHA, Pa3BUTHUA BHyTpeHHeﬁ MMO3UIMKU JIMYHOCTHU, IMaTPUOTU3MA U
YBOXKEHUS K 3aKOHY U IPaBOMOPSAKY, YEJOBEKY TpyJda U CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHUs, OEpeKHOro  OTHOWIEHUS K  KYJIbTYpHOMY  HAClIeOUI0 U TpaJulusM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepannu, Ipupoie U OKPYKarollen cpene.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro mnpenMera «buojaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH O0YYaroNuXcsi pyKOBOJACTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOIIUX TPAJAUIUOHHBIM IEHHOCTSAM POCCHMCKOrO  OOIEecTBa,
paciupeHue >KU3HEHHOTO OIbITa M ONBITAa JESITENbHOCTH B IMPOIECCEe pealli3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN IE€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHcKoOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTI0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOIM TBOPUYECKOH NEATEIbHOCTH MPH CO3JaHUH Y4E€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHIIOJHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME y4YUTBIBATh B  CBOUX JICUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIFOJIEH C pa3HBIMH yO€XKIECHUSIMHU, KYIbTYPHBIMH LIEHHOCTSIMHU U COLMATbHBIM
MI0JIO’KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXIEHUH CITIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COAEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOMN M BOJOHTEPCKON NS TENbHOCTH;



2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJBTYPY, MPOIILJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIWIO ¢ TaMSATHUKAM TPUPOJIbI,
JTOCTIKeHHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W Pa3BHUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

uaelHas yoexaEHHOCTb, TOTOBHOCTD K CITY)KEHHIO U 3ammTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHSA IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3CcTEeTHYeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro o0pasa >KM3HH (30pOBOE MUTAHHE,
coOroieHHe TUTMEHUYECKUX MPaBWJI U HOPM, cOAIaHCUPOBAHHBIN PEKUM 3aHSATHH M OTHbIXA,
perynspHasi ¢u3nyeckass AaKTHUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI WHAMBUAYAJbHOTO M KOJUIGKTUBHOTO ©€30I1acHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMNX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aJIKOTrOJIs,
HapKOTHKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10I00ue;

FOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMIOJMHATH  TaKylo
NEeSTEbHOCTB;

HMHTEpEC K pa3jMyHbIM cdepaM MNpoQeccHOHAIBHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIH BEIOOp Oynyiiel mpodeccruu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHBbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



HKOJIOTUYECKHU IIeNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOUHUKY KH3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS AKOJOTMYECKOW KYJIbTYpBl: MPUOOpPETEHHE OIbITa IIAHWPOBAHUS
MOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH U OKPY>KAIOIIEH CPeIbl;

0CO3HAHME TJI00AITBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble IPU U3yYCHUU OWOJIOTUU 3HAHHUS U YMCHUS
IpU PEUICHUH TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIOTIONB30BaHUEM (COOMIOACHNE
MpaBHUJI MOBENEHUS B TPHUPOJIE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEeM, Onochepsr);

aKTHBHOE HEMpUSATHE NCHCTBHI, NMPUHOCAIIMX BPEI OKpYKAIOMIeH NPHUPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEATPHHAMACMBIX
JNEUCTBUN U NMPEAOTBPAIATh UX;

HAJIMYHE DPA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKON KYIBTYpHI, OIIBITA
JEATENbHOCTH JKOJIOTUYECKOH  HAaNpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBaThCSI HMH B
MO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOHN JEATEIIEHOCTH SKOJIOTHYECKON HANPaBIEHHOCTH,

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Haykl W OOIIECTBEHHOW TNPAaKTUKH, OCHOBAaHHOTO Ha JHaiore KyjibTyp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MHUPE;

COBEPIIIEHCTBOBAHUE SI3HIKOBOW M YATATEIIHCKOW KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHUS
MEX]Ty JTFOJIbMH | TTO3HAHUS MHPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAyKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O0 MBILIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBiIeHUsI 00 OKpYKaIoLeM
MUpEe KaK O €IWHCTBE TMpPUPOIbl, 4YeloBEeKa M O0O0IlecTBa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTHH Ui COBPEMEHHOW IMBIIIM3AIMU: OOeCrieueHus
HOBOT'O YPOBHS Pa3BUTHUS MEAUILIMHBI, CO3JJaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
peuath pecypcHble MpoOieMbl Pa3BUTUS YEJIOBEUECTBA, TIOUCKA MyTEH BBIXOJA U3 II100aIbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PAllUOHATHLHOMY
WCIOJI30BAHUIO MIPUPOJAHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHHH OMOJOTHYECKMX 3HAHUN B IIEJISX MOBBIIMICHUS OOIIen
KYJIbTYPbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHAIbHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpPyeMOil IpU U3y4yeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS IS aHanu3a W OOBSCHEHHUS SBIICHUN
OKPY)KAIOIIET0 MHUpa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DAaKTOB U HMMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JOCTOBEPHBIX BBHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIHO HCIOJb30BAaTh OHWOJIOTUYECKUE 3HAHUS ISl peIleHUs
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHME IIEHHOCTU HAayYHOW JeATeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH NMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITETbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUU 1O OHOJOTUU B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOTro mpeameTra «bUOoJIOTHs» BKIFOYAIOT:
3HaYUMBIC IS (OPMHUPOBAHUS MHPOBO33PCHHS  OOYYAOIIHUXCS  MEKIUCIUTUTMHAPHBIC
(MeXIpeIMETHBIC) OOIIIEHAYYIHBIE TIOHSTHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METO0B TIO3HAHUS, HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTEMa, HAYYHBIM (DAaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, WCCIEAOBaHHE, HAOIIOJACHUE, W3MEpPEHHUE, SKCIICPHUMEHT U APYrue); YHUBEPCAITbHBIC
yueOHbIe JEHCTBUS (IIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYSITHBHBIC), 00CCIICUNBAIOIINE
dbopmupoBanre (HyHKIIMOHATHLHON TPAMOTHOCTH W COIMAIBHOW KOMIETEHIIUU O0YyJarOluXCs;
CIOCOOHOCTh 00yJaronuxcst WCII0JIh30BaTh OCBOCHHBIE MEXTUCIUTITHHAPHBIE,
MHPOBO33PECHUYECKUE 3HAHUS W YHHBEpCAJIbHBIC YdYeOHBIC JICUCTBHS B IIO3HABATCIHHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMHM Ha YpPOBHE CpeaHEro ooOiiero oOpa3oBaHUs Y
obOyuarorierocst Oyayt copMuUpoBaHBI MO3HABATENbHBIE YHUBEpPCAJIbHbIE y4eOHbIE NEWUCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYeOHBIC JICHCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHbHOCTb.

MerTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHUS IPOTPaMMBI CPEHET0 OO0IIero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OByaieHHe YHMBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JJoruuecKue AeficTBUs:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccuuKaiuu, oO0O0OIIeHUs), PaCKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHITUSIMHU);

OTIPENeNATh LEIN JAeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUM HX JIOCTHIKECHHS,
COOTHOCHTH Pe3yJIbTaThl ACATEIbHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BaTh OHOJOTHYECKUE MOHATHS JUIsi OObscHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pACCYX ACHHS (MHIYKTUBHBIC, JCIyKTHBHBIC, [0 aHAJIOTHN),
BBISIBIISITh 3aKOHOMEPHOCTU UM MPOTUBOPEUYUS] B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOIICHWH B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TakKe MPOTUBOPEUMUN PA3HOTO PoOa,
BBISIBIICHHBIX B Pa3IMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
Y HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIEJNISM,
OIICHUBATh PUCKHU TOCTEACTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbI€ HCCIEN0BATEIbCKHE NeHCTBHS:



BIIQJICTh HABBIKAMHU Y4EOHO-HUCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENLHOCTH, HAaBBIKAMH
paspenieHus mpoosieM, CoCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METOJIOB
pEUICHHS MPAKTUIECKUX 337249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIIOJIb30BAaTh PA3IIMYHbIE BUABI JIEATCIHHOCTH IO IOJYYCHHIO HOBOTO 3HAHWS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCIE TPU
CO3JaHUH YYEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHON NEATEIBHOCTH WU
KU3HCHHBIX CHTYAIHIX;

BBISIBIISAITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a1ady, BBIIBUTATH
TUTIOTE3y €€ pelIeHHs, HAaXOIUTh apTyMEHTHhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUH PEIICHIS;

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISATE IEJICHANIPABICHHBIN IMOUCK TMEPeHOCa CPEJCTB M CIIOCOOOB JICHCTBHS B
poheCCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYIDO W  MPAKTHYSCKyH0 oOnactu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC HWJICH, MpeiaraTh OPHTHHAIBHBIC IOJXOJbI M PEIICHUS, CTaBUTh
poOJIEMBI ¥ 3a]1a4H, IOTTYCKAIOIINE albTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3UpoBaTh HH(POPMAIMIO PA3IMYHBIX BUIOB H (HOpM
MPEJCTaBICHUS, KDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCTD;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOIbl TPU TIOMCKE H OTOOpe
ouosornyeckoit nHMGopMaIu, HeOOX0JUMOH ISl BHITIOJTHEHUST y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHMAIBHYIO (OPMY TIPEACTABICHUS OHOJIOTUYECKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmsl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIONIb30BaTh HAy4YHBIN SI3bIK B KadyeCTBE CpPEACTBAa INPU pPaboTe ¢ OHOJOTHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (PU3MUYSCKHE U MATeMaTHYECKUE 3HAKU M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATIISAHOCTH;

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUSA M 3allUThl MHGpOpPMAIUK, HHOOPMAIIMOHHOMN
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAIOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHHUS OTHOCUTEIIbHO BBHITIONHEHHsI TMpe/jiaraeMoi 3aJadd, YYUThIBAaTh HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIUI APYTHX YUYACTHUKOB JUAJTIOTA W JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHHUS! KOH(PIUKTHBIX CUTYAIMH, YMETh CMSTYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyITHpOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3pPEHHUS C HMCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eTeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
(hopM B3aMMOJICHCTBUS MPU PELICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ NOCTMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUH, paCIpEleNsiTh POJH C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B PAa3IMYHBIX CHUTYyalHUsX,
IIPOSIBJISTH TBOPUYECTBO U BOOOPaKEHHUE, ObITh NHUIIMATUBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH J1eCTBUAMM:

1) camoopranuzanmusi:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUS JUId BBISIBICHUS MNpoOJeM M MX peleHHs B
KHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKax IO OTHOLIEHUIO K JKMBOW IIPUPOJE, CBOEMY 3IOPOBBIO M 3I0POBBIO
OKPY’KAOILUX;

CaMOCTOSITEJIbHO OCYILLECTBIISATh TO3HABATENIbHYIO AEATENBbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh ¥ (OPMYJIUPOBAaTH COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOM JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELIeHUs MPOOJIeMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUM];

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

cnocoOCTBOBATh (POPMUPOBAHUIO M TPOSIBICHUIO MIMPOKOM SPYIUIMH B Pa3HbIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIATH CBON 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;



BIIQJICTh HABBIKAMU TO3HABATEIHHON pe(IECKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN
Y MBICTMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHMI, CIOIH30BATh MPUEMBI pedIieKCuu
JUIS OLIEHKU CUTYallH, BbIOOpA BEPHOTO PEUICHMUS;
YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHHUIO;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB IEATEIBHOCTH;
3) npuHsATHE ce0s M APYruXx:
MIPUHUMATD ce0sl, IOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
MIPU3HABaTh CBOE MIPaBO U MIPaBO JPYTrUX HA OMIUOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.
NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepKaHUs ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM ypOBHE OPHUEHTHUPOBAHBI HAa o0OecrieueHne nmpouiaIbHOTO 00yUEHUsT 00yJIarouXCst
ouosornr. OHU BKJIIOYAIOT: crenuduueckue uisi OMOJIOTMM HAydyHbIE 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMyd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
NESTETPHOCTH TI0 TOJYYEHUI0 HOBBIX 3HAHWN M WX MPUMEHEHHIO B PA3JIUYHBIX YUEOHBIX, a
TaK)K€ B peaTbHBIX )KM3HEHHBIX cUTyanusX. [IpeamMeTHbIe pe3yabTaThl MPEACTaBICHbI TI0 TOaM
W3y4YECHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJDKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYyK, B
(hopMHUpPOBaHUM €CTECTBEHHO-HAYYHOW KAapTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOJBI U
pelIeHnH MpodJieM palMoOHAIbHOTO MTPUPOIOTIONB30BAHMS, O BKIIAJE POCCUNUCKUX U 3apyOeixHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
OMOJIOTMYECKHE TEPMHMHBI U TOHATHSA (PKU3Hb, KJIETKA, OpraHu3M, MeTaboiHu3M, OMEOcCTas,
CaMOpEeryJslns, CaMOBOCIIPOU3BECHHUE, HACIECTBEHHOCTh, U3MEHYHBOCTh, POCT U pa3BUTHE),
ouosornueckre Teopun (kimerounas Tteopus T. IlIBanma, M. Illmeiimena, P. Bupxona,
XpOMOCOMHasi Teopusi HacaeacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o meHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJICHHS, PaCUIeIIEHHUs, YUCTOTHl raMeT, He3aBUCUMOro HaciienoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieICcTBeHHOW usMeHunBoctd H. W. BaBuioa), npuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
HCCIIETOBAHUSX KUBBIX 00BEKTOB (OMMCAaHKE, U3MEPEHHE, HAOII0ICHHIE, SKCIIEPHUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTraHU3MOB, B TOM 4ucie OakTepuii, rpu0OB, pacTeHUM,
KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTEHHUM, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3BHENEATENbHOCTH, IPOTEKAIOIIUX B OPraHM3Max pacTeHWH, >XUBOTHBIX H
4yenoBeKa, OMOIOTUYECKUX TPOIECCOB: 0OOMEeHa BellecTB (MeTaboIM3M), IPEeBpaIlleHus] SHEPTUH,
Opo>keHHsI, aBTOTPO(HOTO U TeTepOTPOPHOr0 TUMOB MUTAHMs, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, raMeTOreHe3a, YMOpHUOTeHe3a, MOCTAIMOPHOHAILHOTO PAa3BUTHS, PA3MHOKECHHUSI,
WHIUBUAYAIbHOTO pPAa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBHUS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODAa;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJAMM KJIETKH M HUX (DYHKIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEH W UX (PYHKIUAMU, MEKIY OpraHaMHi U CUCTEMaMU OPTaHOB Yy
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIHMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHa BEIECTB, ATAallaMH KIETOYHOTO LHMKIA U JKM3HEHHBIX
[UKIOB OPraHuU3MOB, OJTalaMd SMOPHOHAIBHOTO pa3BUTHs, TEHOTUIIOM U (HEHOTHUIIOM,
¢dbeHoTunoM u (pakTopaMu cpenbl OOUTaAHHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTHYECKHUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKUE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTHYECKUMH TNPOLECCAaMU M SBJICHUSMHM, JI€NaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHUHM MOJIyYE€HHBIX PE3Yy/IbTATOB;

YMEHHE BBINOJHATH JIA0OpAaTOpHBIE U MPAKTUUYECKUE padOThl, COOMIOIaTh NpaBHUa MPH
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIABUIATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopmynupys Ledb UCCIeA0BaHNs, aHAIM3UPOBATh MOJyUYE€HHbIE pe3yJbTaThl U JIeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HMCCIIEIOBATEIHLCKONW padOTe MO OWOJIOTHH, SKOJOTHU H
MEJUIIMHE, TPOBOJMMOI Ha 0a3e MIKOJIBHBIX HAy4YHBIX OOILIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3yJIbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

YMEHHE OIIEHMBAaThb JTHYECKHWE AacCleKThl COBPEMEHHBIX MCCIEIOBaHUM B 005acTH
OMOJIOTMM M MEAMIMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HaIIPaBICHHOE
M3MEHEHHE TeHOMa U CO3JJaHKe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel mpohecCuoHaAIbHON IEATETLHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIHCKOTO X035HUCTBa, MUILIEBOM
MIPOMBIIIJIEHHOCTH, YIIyOJlsTh MO3HABAaTENbHBIM WHTEpEC, HamnpaBlIeHHBbIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH mMpodecCHd W TPOAODKEHHE OHOJOTHYECKOro 00pa3oBaHUs B
OpraHu3aIUsaX CpeIHero NpodeccCuoHaIbLHOTO U BBICIIET0 00pa30BaHus.

[IpenmeTrHbie pe3ynbTaThl OCBOECHHs ydeOHOro mnpeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(hopMHUpPOBaHUM COBPEMEHHON €CTeCTBEHHO-HAyYHON KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJABI U PELICHUH SKOJIOTMYECKUX MPOOJIeM YeI0BEYECTBA, a TAKKE B PEIIEHHUU BOIPOCOB
paIMOHATILHOTO TPHPOAOIONIB30BaHUs, U B (POPMUPOBAHUU I[IEHHOCTHOTO OTHOIICHHS K
MpHUpojie, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-OHOJIOTOB B
pa3BHUTHE OHOJIOTUY;

YMEHHE BIaJIeTh CUCTEMOIH OMOJIOTHYECKMX 3HAHWI, KOTOpas BKJIIOYAET OINpENeiCHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOTOJATAIONMMX OHWOJOTMYECKUX TEPMUHOB U TMOHATHH (BHI,
sKocucTteMa, Owocdepa), Ouonormdyeckue Teopuu (dBotOoNMOHHAs Teopus Y. JlapBuHa,
CHUHTETHUYecKasi Teopusi sBoitouuu), yueHus (A. H. CeBeproBa — 0 MyTSIX M HampaBJIEHUSIX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro paBHoBecus k. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma HO. JIuGuxa,
HKOJIOTUYECKOM MUpaMuUbl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMH METOJAMU HAy4yHOIO IIO3HAHMS, MWCIIOIb3YEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHCaHHE, H3MEpEHHUE,



HaOJI0/IeHUE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
PUPO/IE;

YMEHHUE BBIJCHATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdeprl, CTaOMIM3UPYIOLIETO, IBMKYLIETO W Pa3pbIBAIOIIETO E€CTECTBEHHOTO O0TOOpa,
IUIONATPUIECKOTO U CUMITIATPHUYECKOTO BHI000pPA30BAHUS, BIUSHUS JABWKYIIUX CHJI SBOJIIOLUU
Ha TreHO(OH] MOMYJISAIUH, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHHs, YepeOBaHUS
HaIpaBJICHUN SBOJIIOINHY, KPYTOBOPOTA BEIIECTB U IOTOKA SHEPTHU B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JIBIKYIIUMHU
CHJIAaMH aHTPOTIOr€HE3a, KOMIIOHEHTaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJIICHUSIMH K HUM
OpraHu3MOB;

YMEHHUE BBISBIISITh OTJIMYUTEBHBIC IPU3HAKH )KUBBIX CHCTEM, TPHCIIOCOOICHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKHX M OHMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKHX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJIOB M DKOCHUCTEM KaK YCIOBHUSI COCYIIECTBOBAHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemath OWOJIOTWYECKHE 3a7adH, BBISBISATH MPUYNHHO-CICICTBEHHBIC CBSI3U
MEX]ly HCCIEAYEMBIMH OHOJIOTHYECKUMH TPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH ITOJTYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIMOJHATH JIADOpaTOpHbIE U IMpaKTU4YecKue paboThl, cOOM0OIaTh MpaBuiIa MpU
paboTe ¢ yueOHBIM U JJab0PaTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, IMPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpys 1ENb UCCIIETOBAHMS, aHATTM3UPOBATh MOJTYICHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHE Y4YacTBOBAaTh B Y4YEOHO-HCCIICIOBATEIBCKONW pabOTe MO OHOJIOTHH, DKOJIOTHH U
MEIUIIMHE, TIPOBOAMMOM Ha 0a3e IIKOJBHBIX HAyYHBIX OOLIECTB, W IyOJIMYHO TPEICTABIATH
MOJIyYCHHBIC PE3Y/IbTAThl HA YICHUYECKUX KOH(PEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YEeJIOBEUECKUX pac, O MPUYMHAX, MOCICICTBUAX M CHoco0ax MpeJOTBpAICHHs TI00aTbHBIX
M3MEHEeHui B Onocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHoHAbHON ACSITEIbHOCTH B
obOmacti  OMOJIOTMH, 9SKOJOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEILCKOTO XO3SIMCTBA, IMUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HANpPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOr0 O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 buonorus kak Hayka
2 JKuBbI€ CUCTEMBI M KX U3YyYECHHUE
3 buonorus knetku 0.5
4 XHUMHU4YECKasi OpraHu3alys KIeTKN 10 1
5 Crpoenue u GyHKITUU KICTKH 2
6 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 |
KJIETKE
7 HacnencrBennas nundopmanus u 9 0.5
peanuzanus eé B KIETKE )
8 JKW3HEHHBIN UMK KIETKA 6 1
9 Crpoenue u GyHKIIUU OPraHU3MOB 17 1.5
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTrka — Hayka O HACIEACTBEHHOCTH U ) 0.5
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust opraHu3MoB 4 1
16 bruoTtexHomorust U CHHTETHYECKAass OMOTIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| 3apok/ieHue U pa3BUTHE IBOJIOLUOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
2 MukposBoIIOLUA U €€ Pe3yJIbTaAThI 14 2
MaxkpoaBostonus 1 €€ pe3yiabTaTbl 6
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 15 L5
3emuie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOT€HES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenoi
7 Opranu3Mebl ¥ cpesia 0OUTaHUS 1.5
DKOJIOTHUS BUJIOB U MOIMYJISIUAN 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 Yenosek U OKpyKaroas cpena
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

BI/IOJ’IOFI/IS[ KaK KOMIIJICKCHas HaYKa 1 KaK
4aCTh COBPEMEHHOTO OOITECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3alua )XUBBIX CUCTEM

WcTtopus OTKPBITHS U U3Y4EHUS KIETKU.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTrueckas padoTa
«/3ydeHune MeToI0B KIETOYHON OUOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe NEHTPUYTUPOBAHUE,
I11IP)»

0.5

XUMHUYECKUH COCTaB KIIETKH

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKH, UX
OuoJioruyeckas POJIb

Opl"aHI/ILIeCKI/Ie BCIICCTBA KIICTKH — OCIIKH.

JIaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB C IOMOIIBIO KAUeCTBEHHBIX
peaxkuuin»

0.5

CoiicTBa, K1accupuKays u GyHKIUH
0enkoB




OpraHqucm/Ie BCIICCTBA KIICTKHU —

10
yTJIEBO/IbI

1 Oprannyeckue BenecTBa KIeTKH —

JIUTIAJTBI
Hyxneunossie kucnorsl. JJHK u PHK.

2 JlabopaTtopHnast pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JINYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTomp! CTPYKTYpPHOU OHOJIOTHN

16 Tunsl knetok. [IpokapuoTuueckas KieTka
CtpoeHune 3yKapuoTUYECKOM KIIETKHU.

17 [IpakTueckas padota «M3ydeHne cBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas pabora «3ydyenue 0.5
JIBUKEHHS [IUTOTUIa3Mbl B PACTUTEIBHBIX
KJIETKaX»

[TonyaBTOHOMHBIE OPTraHOU/IbI KJIETKHU:

20 MUTOXOHAPUH, mnacTuabl. JlabopatopHas 0.5
pabora «VccnenoBanue mia3Moin3a u ’
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HemeMmOpanHbie OpraHou/ b KIETKA

22 Crpoenue u GyHKIUH 7pa




23

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuoT. JlabopaTopnas padora
«M3yueHne cTpoeHHUsI KIIETOK Pa3InYHbIX
OpraHU3MOB»

0.5

24

ACCUMWISIIAS ¥ TUCCUMUJISIIASL — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa
BemecTB. JJaboparopnas padoTa
«M3ydeHune KaTaTuTHIECKON aKTHBHOCTH
(epMeHTOB (Ha mpuMepe aMuiIasbl WK
KaTaasbl)»

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabota «3ydyeHue pepMeHTATUBHOTO
paclienieHus IepoKCuaa BOJI0OpoJia B
PaCTUTENIbHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTophl ¥ OCIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas paboTa
«CpaBHeHHE MPOLIecCOB POTOCUHTE3A U
XEMOCHHTE32

0.5

30

AHa’poOHBIE OpraHn3Mbl. Buasl OposkeHus.
JIaGopatopHas pabota «CpaBHeHUE
MIPOIIECCOB OPOKEHHUS U JIBIXAHUSD)

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa

32

DHeprusi MEMOpPaHHOTO TPaIUeHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakuuu MaTpu4HOro cUHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpancsius u e€ sTanbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opranu3zaiys reHoma y IpoKapuoT u
JyKapuoT
18 MouiekynspHble MEXaHU3MBbI SKCIIPECCUH
TEHOB Y 9YKapuoT
Bupycbl — BHekeTOuHbIE (GOPMBI KU3HU U
39 obOnuratHeie nmapasuTsl. [IpakTuueckas 0.5
pabota «Co3nanue MoJIenu BUpycay
40 BupycHble 3a0601eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHUN
41 HanorexHosornu B OMOJIOTUN U MEULIMHE
42 JKW3HEHHBIN LUK KIETKA
43 Marpuunsiii cuntes JTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIEeTKU — MHUTO3
Tuns! knetok. Kapnokunes u HIUTOKHUHES.
46 JlaGopatopHas pabota «HaGmoieHue 0.5
MHUTO3a B KJI€TKaX KOHYHMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpPOTIpEnapaTax)»
47 Perymnsinus »xM3HEHHOTO UKJIA KJIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Txanu pacrenuii. JlaboparopHas padora

49 . - 0.5
«M3ydenue TkaHel pacTeHUi»
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padota «/3yueHue TKkaHeH 0.5
KUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

51 paborta «M3yyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBuKeHre opraHu3MoB

54 [Iuranue opraHu3MoB

55 [IuTanue MO3BOHOYHBIX KUBOTHBIX.
[MumeBaputenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeloBeKa

58 TpancmopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas cuctema nmo3BOHOUHBIX
KUBOTHBIX U YEIIOBEKa

60 Brinenenue y opranusMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucteMa deaoBeKa

63 PaznpaxuMocTb 1 perynauus y
OpraHu3MOB

64 I'ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIaboparopHas paboTa
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
TOTOBBIX MHKPOIIpEIapaTax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTE€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poct u pazBuTHE KUBOTHBIX.
JlabopaTtopHas pabota «BrIsiBIeHHe
MIPU3HAKOB CXOJCTBA 3apO/IbIIIei
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHuE U pa3BUTHE pACTCHUH.
Jlaboparopnas padota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTHUA
TCHCTUKHU KaK HAYKH

74

OCHOBHBIE IOHATHUS U CUMBOJIBI T€HETHKH.
JIabopatopHas pabota «/{po3oduia kak
00BEKT FeHEeTUYECKUX UCCIIE0BAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAaHUS
IpU3HAKOB. MOHOTHOpUHOE
ckpemrBanue. [Ipaktuueckas pabota
"N3yuenue pe3yabTaToB MOHOTHOPUIHOTO
CKpelLIMBaHus y Apo30¢uist"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIIUBaHUS

77 Amnanusupyrouiee ckpeniuBanue. Hernomnnoe |
JOMUHUPOBaHUE
JuruOpuiHoe CKpeIIBaHue.

73 [Ipaktuueckas padota «13yueHnue | 0.5
pe3ynbTaTOB JUTHOPUAHOTO CKPEIIUBAHUS '
y 1p030(pHIIB)

79 [{uTonornyeckre OCHOBBI TUTHOPUTHOTO 1
CKpEITUBaHMS

80 CuenyieHHO€ HaclieIoBaHUE MTPU3HAKOB 1

81 XpOMOCOMHasi TEOPUSI HACIEICTBEHHOCTH 1

82 I'eneTuka mona 1

83 T'eHoTHO Kak IEJIOCTHAS cUCTEMA 1

84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS |
pacTeHHii, ’KUBOTHBIX U YEJIOBEKa

25 M3MeHYnBOCTb MpU3HAKOB. BHibl |
W3MEHUYHUBOCTH

86 MoaudukanroHHas 3MEHUYNBOCTh 1
BapuanmonHslii psa v BapuauoHHas
kpuBas. JlaboparopHas padoTa

g7 «MccnenoBanne 3aKOHOMEPHOCTEN | 0.5
MOAU(PHUKAITUOHHON U3MEHYUBOCTH. ’
[TocTpoenne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

28 I'eHoTHIIMUECKAst U3BMEHUYUBOCTb. |

KomOuHaTBHAsI K3MEHYUBOCTD




&9

MyranroHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y
Ipo30(hriIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpoIiecca.
OnureHeTHKa U STUT€HOMUKA

91

I'enernka yenoBeka. [Ipakruyeckas pabora
«CocTaBiieHHe U aHAITU3 POJIOCTIOBHOI»

0.5

92

MeToabI METUITUHCKOU T'€HETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OCHOBHBIE TIOHSITHUS CEJICKIIHH.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
KUBOTHBIX)»

0.5

95

MeTopl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHas pabota «/3yyeHrue MeTo0B
CEJICKIIUN PaCTCHUI

0.5

96

JlocTrxkeHHs CeNeKIuy pacTeHUN 1
*UBOTHBIX. [IpakTHueckas pabora
«[IpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3y4yeHUe U UCTIOIb30BaHNE
TEHETUYECKUX PECYPCOB

98

buorexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJCTBA. HpaKTI/I‘-ICCKaH pa60Ta
«I/I3y‘-ICHI/Ie 00BEKTOB OMOTEXHOJIOT I

0.5

99

OcHoBHBIC HaIlTpaBJICHUA CHUHTETUYECKOU




OUOJIOTUU

100 XpOMOCOMHAsl U T€HHAasl HHKEHepUs 1
101 MeauiuHckre OMOTEXHOJIOTHH 1
102 Pesepsubiit ypok. IloBTOpeHue, |
00001IeHHe, cuCTEMAaTH3aIis 3HAHUH
OBIIEE KOJIMYECTBO YACOB IT
- O HACOBIIO 102 13.5

[TPOTPAMME




11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposononHas Teopus Y. Jlapsuna 1
) JIBM>KyIye CHIIbl ABOJIFOIMA BHIOB 110 Y. |
JapBuny
3 Bbopr0a 3a cymecTBoBaHnE, €CTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH |
SBOJTIOIIH
5 Dransl 3BOIIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [onmynsiuss — sneMeHTapHasi eAMHULIA |
IBOJTIOIIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baita6epra. JlaboparopHas | 0.5
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 OneMeHTapHble (PaKTOPBI HBOJIOIUU 1
9 D¢ ekt ocnoparens. dpdexr |
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpauyu. M30m40uu nonyssuui: |
reorpaduueckas, Ouojgorudeckas
1 EctecTBeHHbIi 0TOOp — HaINpaBIAIOMIUN |

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tprucnoco6IeHHOCTh OPraHU3MOB KaK
pe3yAabTaT MUKPOIBOJIFOIHH.
JlabopatopHnas pabora «/3yuenue
apoMop(}030B U UANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorudeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, IOBEIEHUYECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTypa.
JlaGopaTtopHnast pabora «CpaBHEHHE BUIOB
0 MOP(OJIOTUIECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ylibTar
MUKPO3BOJIIOLIUN

18

CBs3b MHKPOSBOJIOIUN U SITUACMHUOJIOTIH

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTONIOrHMYECKHE
MCTOJbI U3YUCHUS 5BOJIFOIUN

20

BI/IOFGOFpa(I)I/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIITNH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC 1 CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJIHPHO—FeHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKHE U MaTEMaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO61re 3aKOHOMEPHOCTH SBOJIOLIUH
24 AnantusHas paguanus. HepaBHoOMepHOCTH
TEMIIOB 3BOJIIOLUU
’5 HayuHnble runotessl IpoOUCX0XKAeHUS
KU3HU Ha 3emiie
26 JloHayuHBbI€ MPEACTAaBICHUS O 3apOKICHUH
KU3HH
7 OcCHOBHBIE dTanbl HEOPraHUYECKON
SBOJTIOIIH
28 ['unoTesbl 3apoKACHUS KUZHU
Hctopus 3emnu 1 METOIbI €€ N3y4EeHUS.
29 JlabopaTtopHnast pabota «M3ydyeHue u 0.5
OTIMICaHHE UCKOTIAEMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHbie 3Tansl opraHun4eckoin
IBOJTIOIH
31 DBOJIOLHMS PYKAPUOT
OCHOBHBIE ATaIIbI BOJIOIUU
0 pacturensHoro mupa. [Ipaktuyeckas 0.5
pabora «M3yyeHue ocobeHHOCTEH '
CTPOEHHMS pPAaCTEHUN Pa3HbBIX OTIEIOB)
3 OcCHOBHBIE ATaIbI 3BOJIOLUH JKUBOTHOTO
MHUpa
DBoIOIUS )KUBOTHBIX. [IpakTrueckas
34 pabora «M3ydueHue ocobeHHOCTEH 0.5

CTPOCHHA IMO3BOHOYHBIX JKUBOTHBIX»




PazButue xxu3Hu Ha 3emMIie Mo 3pam U

35
nepuoam

36 MaccoBbie BEIMUPAHUST — HKOJIOTHYECKUE
KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBbIHN 3KOJOTUYECKUI KPU3HC, €ro
0COOEHHOCTH

18 CoBpemeHHast cucTeMa OpraHuYecKoro
MPOLLIOTO

39 OCHOBHBIE CUCTEMATUYCCKUE TPYIIIIBI
OpraHU3MOB

40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe

A1 Pa3BuTune npenacraBieHui o
MIPOUCXOXKICHUH YeJIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «/3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBKyILIME CUITbI aHTPOIIOTEHE3a

m CooTHolieHne OHOJIOTMYECKUX U
COILIMANIBHBIX (PAKTOPOB B AaHTPOTIOTCHE3E

45 OCHOBHBIE CTaJNH AHTPOTIOTE€HE3a

46 [TaneoreneTnka u najgeoreHOMMUKA

47 DBOJIIOIMS COBPEMEHHOTO YEJIOBEKA
Uenoseueckue packl. [IpakTuueckas

48 paboTa «M3ydyeHue 3K0I0rHYeCKIX 0.5

aJanTanuil 4eIoBEeKay




MG)K,Z[I/ICI_[I/IHJII/IHaprIe MECTOAbI

49 1
AHTPOTIOJIOTUN

50 3apoKeHNe U Pa3BUTHUE IKOJIOTUU 1
Mertoap! skosoruu. JlabopatopHas padora

51 «M3yueHne MEeToJ0B KOOI MUECKUX 1 0.5
HCCIIE0BaHUIN

57 3HaYeHNEe YKOJOTHYECKUX 3HAHUH IS !
YeoBeKa

53 Dkojnorudeckue GpakTopsl 1
Abuotuueckue paktopsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartopuast 1 0.5
pabota «BpIsiBIIeHHE TPUCTIOCOOTICHUI '
OpPraHU3MOB K BIIMSIHUIO CBETa»
AbuoTtndeckue aktopsl. Temmeparypa
KaK KOJOTUYECKUH (PaKTop.

55 JlaGopaTtopHas pabota «BrisiBIIeHHE 1 0.5
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIIEPATypb»
Abuotuueckue pakTopsl. BnaxkHOCTh Kak

56 skosoruueckuii akrop. JlaboparopHas | 0.5
paboTta «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonorunueckue puTMsl 1

59 Xuznennsle GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1

61 3HaueHne OMOTUYECKUX B3aUMOJACHCTBHIA 1




JUIs CYIIIECTBOBAHMSI OPTaHU3MOB B Cpejie
oOuTauus

DKOJIOTUYECKHE XapaKTEPUCTUKU

62
TTOTYJISIITIHN
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAS U
MOJIOBAst CTPYKTYpa
OcCHOBHBIC TIOKA3aTEIJIN TOTYJISIIHH:

64 POXKIIAEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAITAN

65 DKOJIOTHYECKasi CTPYKTYpa MOMYJISILIUU

66 JlnHaMuKa TOMYJSIITUY U €€ perysius

67 KpuBbie pocTa yMCIIEHHOCTH NOMYJISALUN.
KpuBbie BbKUBaHUS
DKoJoruyeckasi HUIa BUA.

68 JlabopaTtopHnas padora «IIpucnocobneHus 0.5
CEMSIH pacTEeHUH K pacCEeICHUIO»

69 Bup kak cucrema nonysnsiui

70 3aKOHOMEPHOCTH MOBEJCHHS 1 MUTPALIAN
KUBOTHBIX

71 Co00111€cTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPbhITasi cUcTeMa

7 KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B
IKOCUCTEME

74 OcHOBHBIE TIOKA3aTENN HIKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCHH




[Ipupoanbie 3KocHCTEMBI. DKOCUCTEMBI

7 03€p M peK. DKOCUCTEMBI MOPEH 1 OKEaHOB !

73 [TpupoHBIEe 3KOCUCTEMBI. DKOCHCTEMBI |
TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTpPOIIOTE€HHBIE KOCUCTEMBI 1

20 Ypboskocucremsl. [IpakTuueckas pabora | 0.5
«M3ydenue u omrcanue ypooIKOCHCTEMBI» '
3akoHOMEepHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B 1
HKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

2 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM, |
OpPraHU3MEHHOM, MOMYJIALUOHHOM U
9KOCHCTEMHOM YPOBHSX

23 buocdepa — obmerranerapraas 000J09Ka |
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHMS |
orocdepsl

26 KpyroBopoTs! BemecTs u |
OMOTreOXUMHYECKUE LIUKIIbI

g7 3oHasbHOCTH Ouochepsl. OCHOBHbIE |
OUOMBI CyIIN

88 YcroitunBocTh 6GMocheps 1

89 DKOJIOTUYECKHE KPU3HUCHI U UX TIPUYNHBI 1

90 BozneiicTBue uenoBeka Ha 6nochepy 1

91 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA 1




pPaCTUTEIBHBIN U )KUBOTHBIN MUD

92 Oxpana npupo/sl 1

93 OCHOBHBIE TIPUHIUIIBI YCTOHYHBOTO !
Pa3BHUTHS YEIIOBEYECCTBA U TIPUPO,IBI
PanmonaibHOE PUPOIOTIOIB30BAHHE U

94 CcOoXpaHEHHEe OMOJIOTHYECKOTO 1
pazHooOpaszus 3emin

95 Q§06meHHe 1o TeMe « MHUKpO3BOIIOIUS U 1
e€ pe3yabTaThD»

96 Q§o6meHHe 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O606menue mo Teme «IIpoucxoxacHue u |
pa3BUTHE KU3HHU HA 3eMIIC)

08 O606menue mo Teme «IIpoucxoxaeHue |
YeI0BeKa — aHTPOTIOTEHE3)

99 O06o0menue mo Teme «IKOJIOTUs — HayKa O |
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006mmenue mo Teme «OpraHu3Mbl U cpejia |
0OHUTaHU

101 O6o6meHIEe 10 TeMe «DKOJIOTHUS BUJIOB U 1
TIOTTYJISIHI

102 O606mmenue o Teme «buocdepa — |
r06ambHas IKOCHUCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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