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HNOSICHUTEJIbHAS 3AIINCKA
IIporpamma no yuebuomy npenmery "buonorus" (nmanee - OHONOTHS) Ha

ypoBHe cpeaHero oluero o0pasoBaHus pazpaboTaHa Ha ocHOBe DemepanbHOro
3akoHa oT 29.12.2012 Ne 273-@3 «O06 obpaszosanuu B Poccuiickoii @enepaiium,
OI'OC COO, Konuenmuu mpernomaBaHus ydeOHOro npemmera «buomorus» u
OCHOBHBIX I0JIOJKEHHH (penepanbHOM paboueit mporpaMMBbl BOCIIHTAHMS.

Yyebublii mpeaMer «buonorusy yriyonéHHoro ypoBHs usydenus (10-11
KJIacChl) SIBJISICTCS OJHMM W3 KOMIIOHEHTOB MpeaMeTHOM obmactn «EcrecTBeHHO-
HayuHble npeamersy. CornacHo nonoxenusm GI'OC COO npodunsHeie yueOHble
IpeIMeThl, H3ydaeMmble Ha yrayOnEéHHOM ypOBHe, SBISIOTCS — CIIOCOOOM
nudpepenumanun  O0yYEHHs Ha YPOBHE CPEIHEro ooOuiero oOpa3oBaHUsS |
NPU3BAHLl O00ECTIEYMTh IIPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM, CpeIHHM
001MM, cpelHUM Npo]ecCHOHaIbHBIM U BBICIIAM 00pazoBaHueM. B To ke Bpems
Kay<J(bIH M3 O5TUX Y4YeOHBIX IpPeIMETOB [IO/DKeH OBITh OpHEHTHPOBaH Ha
IPUOPUTETHOE pelleHHe 00pa30BaTEeNbHBIX, BOCIUTATENBHBIX H Pa3BUBAIOIIUX
3a1a4, CBS3aHHBIX C MpodopueHTanureil o0ydalonmMxcs M CTUMYIMPOBaHHEM
MHTEpecd K KOHKPETHOH 00JIaCTM HayyHOTO 3HAHHUS, CBI3aHHOTO C OHOJIOTrHeH,
MEAMILIUHOM, YKOJIOTHEH, IICHXOJIOTHEH, CTIOPTOM HMJTH BOEHHBIM JIEJIOM.

[Iporpamma no yuedbuomy npeamery "buosorus" maér nmpeacrapieHUe O LEJIn
M 3afladax uzydeHus yuebHoro npeamera «buonorus» Ha yrnyOn€HHOM ypOBHE,
onpenensier oOs3arenbHoe (MHBapHAHTHOE) IpPEeIMETHOE COJIEPIKAHHE, €ro
CTPYKTYpHpPOBaHHE IO pas3jieliaM M TeMmaM, paclpeleiieHHe I10 Kiaccam,
PEKOMEHJYET I0C/IeJ0BaTeIbHOCTh H3Y4YeHHs] y4eOHOro martepuaga C y4&ToM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro Iporiecca,
BO3pPacTHBIX 0coOeHHOCTeH 00yyvalommxes. B mporpaMMe 1mo 610I0ruy peann3oBaH
IPUHLIMIT IPEEMCTBEHHOCTH ¢ H3yueHHeM OHOJIOTHH Ha YPOBHE OCHOBHOIO OOIIIEro
obpasosanus, Omarojapsi uyeMy IpOCMaTPHUBAETCsl HANpPaBJIEHHOCTh Ha
mocjieflyloliee  pa3BUTHE OHMOJIOTHUYECKMX 3HAHWH, OpPHEHTHPOBAHHBIX Ha
(bOopMHpPOBAaHME  ECTECTBEHHO-HAYYHOrO  MHPOBO33DEHHS,  SKOJIOTHYECKOTO
MBILIJIEHHs, TPE/ICTaBIeHUH 0 30pOBOM 00pase XKU3HU, Ha BOCIIUTaAHUE GepeIKHOrO
OTHOILEHUs K OKpY»Katollel npupoaHoii cpene. B nporpamMme 1mo GHOIOTHH TaKKe
MOKa3aHbl  BO3MOKHOCTH ydeOHoro mnpexnmvera «buosorus;» B pealu3aluu
tpedosanuii GPI'OC COO k miaHUpyeMbIM JHYHOCTHBIM, METAlpEIMETHBIM H
IPEAMETHBIM pe3yJIbTaTaM 00y4eHHUs U B (QOPMHUPOBAHMK OCHOBHBIX BUIOB yueOHO-
IIO3HABATENILHON  JEATEbHOCTH O0YYalOIIUXCsl TI0 OCBOEHHIO COJEpIKAHMS
OMOJIOrHYecKOro o0pazoBaHms Ha YPOBHE CPEIHEro 00Iero oopasoBaHusl.

YueOnpli npejamer «buonorusy Ha ypoBHe cpeiHero o0Iero o0pa3oBaHMs
3aBepluaeT Ouosiornyeckoe odpazoBaHue B IIKOJIEe U OPUEHTUPOBAH Ha paCIIipeHHe
U yriayOlieHre 3HaHUH 00y4aloLMXCsl O YKUBOU MPUPOJIE, OCHOBAX MOJIEKY/ISPHOMN U




KJIETOYHOM 6HOHOFHH, 3M6pHOJ’I01"I/IH H 6-I/IOJIOFI/II/I Pa3sBUTHA, TCHETHKH, CCIICKIIHH,
6HOT€XHOHOFHH, SBOJIIOIMOHHOI'O YUCHHsA W DKOJIOTHH.

M3yuenne yueOHoro mpenmera «buonorus» Ha yriyONeHHOM YpOBHeE
OPUEHTHPOBAHO Ha IIOJrOTOBKY OOYy4aloIMXCs K IOCHEeAYIOUIeMy IONyYeHUIO
Ouonoruyeckoro  oOpazoBaHMs B 'By3aX W OpraHU3AIUAX  CPEIHEro
npodeccrHoHanbHOro odpaszosanus. OCHOBY €ro coJepyKaHusl COCTaBIsAET CHUCTEMa
OMOJIOrMYECKUX  3HAHMI, IMOJYYEHHBIX MpPH H3YYEHHH  OOYyYarOIHMHUCS
COOTBETCTBYIOLIMX CHMCTEMaTHYECKUX pa3fieloB OMONIOTUH Ha YpOBHE OCHOBHOIO

obuero obpazopanus, B 10-11 knaccax HTH 3HAHUSI IONYYAIOT pa3BUTHe. Tak,
pacliMpeHbl M yriyOjieHbl OHMOJIOTMYECKHEe 3HaHHS O pPACTeHUSX, >XMBOTHBIX,
rpubax, OakTepusx, OpraHH3Me 4UeJoBeKka, OOIIHNX 3aKOHOMEPHOCTSX IKHU3HH,
JOIMOJTHUTENILHO BK/IIOYEHBI OUOJIOTMUECKHe CBeICHUS IIPUKIIaIHOTO U TIOUCKOBOTO
Xapakrepa, KOTOpble MOJKHO HCIIOJIb30BAaTh KaK OPUEHTHUPHI AJIS MOCIEIYIOIIEro
BeIOOpa Ipodeccuu. Bo3mokHa Takke HHTErpauusi OHOJOTHYECKUX 3HAHHH ¢
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, IIOTYYEHHBIMH OOYYAIOLIUMHUCS MPH H3YYEHHH
(pU3MKH, XUMHUH, reorpaduu 1 MaTEMaTUKH.

CrpykTypa nporpammel 1o ywyebHomy npenmery '"buomorus" otpaikaer
CHUCTEMHO-YPOBHEBbIH M 3BOJIIOLMOHHBIA MOAXOABl K M3YyYCHHIO OHOJIOTHH.
CornacHo UM, H3y4alOTCsl CBOHCTBA U 3aKOHOMEPHOCTH, XapaKTepHBIe IJIS KUBBIX
CHCTEM PAa3HOTO YPOBHS OpraHU3allly, 3BOJIOLHUH OPraHM4YecKOro Mupa Ha 3emie,
COXpaHeHHs OMOJIOTHYECKOro pa3HooOpasust ianeTsl. Tak, B 10 Kiracce u3yyaroTcs
OCHOBBI MOJIEKYJISIPHOM M KJICTOYHOH ~ OMOJI0ruM, 3MOpHUONIOTMH U OHOJOTHH
pasBUTHsl, TE€HETUKH M CeJNeKUMH, OUOTEeXHOIOrMH U CUHTETUYeCKOH OHOJIOTHH,
aKTyallM3UpPYyIOTCsl 3HAHMs OO0ydvaroluxcsi mo OOTaHHWKe, 300JI0THH, aHATOMHH,
Gusnonorun venosexa. B 11 kiacce M3ydaroTcsl 3BOJIOLMOHHOE YUYEHHE, OCHOBBI
9KOJIOTHH U y4yeHHe o0 Ouocdepe. 3

Yuebublli  npeamer  «buosorus»  npusBaH  00eCIEUHUTH  OCBOEHHE
00yuaromumMucs OMONOrHUECKHMX TEOPUH U 3aKOHOB, MeH, IIPUHIUIIOB H IPaBHUII,
J€KallMX B OCHOBE COBPEMEHHOM eCTeCTBEHHO-HAayYHOH KapTUHBI MUpPa, 3HAHKUH 0
CTPOCHHHU, MHOr0OOpasvd W OCOOCHHOCTAX KIETKM, OpraHu3Ma, MOMyJISLHH,
GHOLIEHO03a, IKOCHCTEMBI, O BBIIAIONMXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHbIX
uccenoBaiusax B OMOJOr|H, NMPUKIAIHBIX aclleKTax OMOJorHYecKuX 3HaHui. s
pasBUTHUs W NOLJEP:KaHMS HMHTepeca OOydaroluxcsi K OWOJIOTHH Hapsgy co
3HAYUTEIBHBIM 00BEMOM TEOPETHYECKOr0 MaTepHala B COAEpP)KaHUU MPOrpaMMBI
110 OHOJIOTHHU IPEYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJIEHHS U Pa3BUTHS
TOH MM MHOHM 00J1acTH OMOJI0rMH, BKJIAZOM OT€UeCTBEHHBIX H 3apy0eim HbIX yUEHBIX
B pellleHre BaKHEHIINX OMOJOIHYECKUX U 9KOJIOTHHYECKHUX MTPOOIeM.

Llenp usydenus ydyeOHoro npeamera «buonorus» Ha yriyOJEHHOM ypOBHE —
OBJliaileHue  O0ydYaloUMMHCSl  3HAHUSIMH O  CTPYKTYPHO-()YHKIMOHAIBHON




OpraHM3allMd JKHUBBIX CHCTEM pa3zHOro paHra M mpuoOpeTeHHe yMeHHH
MCIONb30BaTh 3TH 3HaHUs B ()OPMHUPOBAHUU HMHTEpeca K ONpefen&HHON o0JjacTH

Npo(heCcCHOHAIBHOM [esTelbHOCTH, CBS3aHHOM ¢ Ouonoruei, umd K BHIOOPY
y4e0OHOro 3aBeleHHsl ISl POJIOIDKEHUs OMOIOrHYeCKOro 00pa3oBaHus.

HocTikenue 1Uend u3ydeHUs yueOHoro mnpeameta «buosnorus» Ha
yriyOJIEHHOM yPOBHE 00€CIIEIHBACTCS PELICHHEM CIIEAYIOIMX 3a/1a4:

OCBOEHHE O0YYAIOIIUMHUCS CUCTEMBI OUONIOTHYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOrMYECKMX TEOPHsX, KOHLENIUIX, TUI0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTAX H
IPaBHJIaX, COCTABILIOIIUX COBPEMEHHYIO €CTeCTBEHHO-HAYYHYIO KAPTHHY MHPA; O
CTPOEHHH, MHOI000pa3sMd M OCOOCHHOCTSX OHOJOrHYeCKHX CHCTeM (KIIETKa,
OpranusM, MOMyJIALuUs, BUI, OHOreoLeHos3, Ouocdepa); 0 BBIAAIOLUIMXCS OTKPBITHSIX
1 COBPEMEHHLIX MCCIIEJIOBAHUSIX B OHOJIOTHUH;

O3HAKOMJIGHHE O0Yy4YaloIUXCs C METOJaMH IIO3HAHHS IKHBOH MPUPOIBL:
MCCIIEIOBATEIbCKUMHE  METOJAMHM  OMOJIOTMYECKMX HaykK (MOJNEKYJSpHOW |
KJIETOUYHOH OHOJIOrMH, SMOPHUOTIOrUH U OGUONIOTHY PAa3BUTHSI, TEHETHKU M CEJIEKIIHH,
OMOTEXHOIOTHH M CHHTETHYECKOH OHOJIOTHH, MAJEOHTONIOTHH, 3KOJIOIUK);
METOJaMH CaMOCTOSATEILHOIO IIPOBEAEHUs] OUOJIOTHMYECKHX HCCIENOBaHMH B
naboparopud W B Ipupoae (HaOmogeHWe, W3MEpeHHe, JKCIEPHMEHT,
MOJIeJIUPOBaHUE); |

OBJIAJICHHEC 06y‘-1 AlOIIHUMHCsI YMCHHSIMM! CaMOCTOTEIIBHO HaxXooHuThb,
aHAIM3MPOBATL M HMCIOIB30BATh OHOJIOIMYECKYI0 HH()OPMALHIO; I10Jb30BATHECS
OMOJIOrHYECKON TEPMHHOJOIMEH M CUMBOJHKOH; YCTaHaBIHBATH CBSI3b MEXIY
pa3BUTHEM OMOIOTMH M COLHANBHO-IKOHOMHYECKHUMH M OKOJOTHYECKUMH
npobieMaMH 4Ye/I0OBEUeCTBa; OLIEHHBATH IIOCJIEJCTBHS CBOEH [eSTEIbHOCTH IIO
OTHOLIEGHUIO K OKpy’Kalollel NpUpoJHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3/0pOBbIO  OKPYXKAIOIUMX JifoAeH; O0O0OCHOBBIBATH M COOJIOAATh  MEpEI
NpoQuIakTUKH MH(EKIHOHHBIX 3a00JeBAHMUI, paBUila MOBEJCHUS B TPUPOIE U
obecnieuenus 0e30MacHOCTH COOCTBEHHOW JKU3HEIESTEIbHOCTH B UpE3BLIYAMHEBIX
CUTYaUMsX  IPUPOJHOrO M  TEXHOIeHHOrO XapaKTepa; XapaKTepH30BaTh
COBpPEMEHHBIE Hay4YHbIe OTKPBITHS B 00J1acTi OHOJIOTHH;

pazsuTHE Y 00y4alOlMXCsl MHTEIIEKTYalbHEIX U TBOPUECKUX CIIOCOOHOCTEN B
mpolecce 3HAKOMCTBA C  BBIJAIOIIMMHUCS OTKPLITHAMH M COBPEMEHHBIMH
MCCIIEZIOBAaHUAMH B OMOJIOTMH, pelllaeMbIMH €l MpobieMamu, MeTOHOJOrHei
OHOJIOrMYECKOro UCCIIeIOBAHNUS, TIPOBEJEHUsI IKCIIEPUMEHTAIBHBIX HCCIIEN0BaHuU,
peuleHus: OMOJIOIMYECKHX 3aja4, MOACTHPOBAHUS OHOJOTHUYECKHX OOBEKTOB H
[IPOLIECCOB; z

BOCIHTaHKE y 00yHYaIOLIHXCsl [IEHHOCTHOIO OTHOILIEHUS K )KMBOM MPUPOLIE B
LIEJIOM ¥ K OTJIeJIbHBIM ¢ 00beKTaM U SIBICHHUSIM; (GOPMUPOBAHUE IKOJIOTHUECKOH,




FeHEeTHYeCKOH IPaMOTHOCTH, OOILEeH KyIbTy Pl IOBEACHHUS B IPHUPOAE; HHTErPaliii
eCTeCTBEHHO-HAYUHBIX 3HAHUIM; )

npuoOpeTeHue  OOYYAIOMIMMUCA — KOMIETCHTHOCTH B panxoHaIbHOM
MPHPOJIOIONB30BAHNH (COOIIOIEHNE [IPABHIT OBEIEHUS B [IPHPOJIE, OXPaHBI BUNOB,
skocucTeM, Ouocdepsl), COXpaHEHHH COOCTBEHHOIO 3[0POBbSA M 3M0POBbBS
OKpYy)KaIolMX  Jofel  (cobmopeHust — Mep MpoQuIakTUKH  3a00JIeBaHHH,
obecriedeHe Oe30MacHOCTH JKU3HEIesTeIbHOCTH B UpPEe3BbIYAaHBIX CHTYaIlMsIX
IPUPOJHOTO ¥  TEXHOTEHHOTO — Xapakrepa) Ha OCHOBE HCHOJIE30BAHM
6HOIOTHUYECKIX 3HAHUM W YMEHUH B OBCEIHEBHOM JKU3HU;

coslanMe  yCIOBME  JUIs  OCO3HaHHOro  BbIOOpa  O0y4alOLIMMHUCA
WHJIMBYJTY aJILHOH 00pa3oBaTeIbHOM! TpaeKTOpUH, CIIOCOOCTBYIOLLIEH
nociefylomemMy po(ecCHOHaNbHOMY CaMOOIPENEIEHHI0, B COOTBETCTBHH C
VHIMBH/IyalbHBIMA HHTEPECAMU U OTPEOHOCTSIMU PETHOHA.

OB11ee YMCiI0 YacoB, OTBEAEHHBIX Ha M3ydeHHe OHOJIOTHH Ha YIIyOIeHHOM
ypoBHe cpejiHero odiiero odpa3zoBaHus, COCTABISIET 204 yaca: B 10 ximacce — 102
yaca (3 uaca B Heaemo), B 11 kiacce — 102 vaca (3 waca B HEJIEITIO).

Ot6op OpraHu3alMOHHBIX (OPM, METOLOB M CPEICTB o0yueHus1 OHOJIOTHH
OCYLIECTBISIETCS. ¢ YYETOM CHEUH(HKE ero CcoaepykaHus ¥ HallPaBICHHOCTH Ha
MpoJoJkeHHe  OHOJOrMueckoro  oOpasoBaHMs B OpraHM3alMfgX — CPeIHETo
PO(ECCHOHATIBHOIO ¥ BBICIIETO o6pa301§aH1/151.

O6s13aTeIbHBIM YCIOBHEM Npy 00y4eHnH GHONOrUHU Ha YIilyOnEHHOM ypOBHE
ABIISIETCS. TIPOBeeHne 1abopaTOpHbIX M IpakThyeckux pabor. Taxke ydacTue
00y4aloLKMXCsl B BBIIOJIHEHHH MPOEKTHBIX U y4eOHO-MCCIIE0BATENbCKAX pabor,
TeMATHKa KOTOPLIX OIPEIEIsieTCs] yIUTeIeM Ha OCHOBE MMEIOMIMXCsl MaTepHallbHO-
TeXHUYECKHX PECYPCOB U MECTHBIX TIPUPOIHBIX YCIIOBHH.




COAEPKAHHUE OBYYEHUA

10 KJIACC

Coneprkanue MpOrpaMMBl, BBIJIGJIEHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyapcrseHHoi urorosoi arrecrauuu (I'MA).

Tema 1. buonorus kak Hayka

CospemenHas Ouosiorusi — KOMIUIEKCHasl Hayka. Kpartkast uctopusi pa3BUTHSI
Guosoruy.  BHojOrMyeckue  HayKd W M3y4aeMble  HMH  IIpOOJIEeMSI.
dynjaMenTalbHble, TPUKIAAHBIE W TOMCKOBBIE Hay4YHBIE HCCIEIOBAHHS B
OHMOJIOr M.

3HaueHHe OHOJOTrMH B (OPMUPOBAHUU COBPEMEHHOH eCTeCTBEHHO-HAyUHOH
KapTuHbl Mupa. [Ipodeccun, cpazanHble ¢ Ouonorued. 3HaueHue OHOJIOTHMU B
MPaKTUYeCKOW JesTeNbHOCTH uejoBeKa: MEIMLMHEe, CeJlIbCKOM XO3sicTBe,
IPOMBILIIEHHOCTH, OXPaHe MPUPOJIBL.

JdeMoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact,K. JIunnei, JK. b. Jlamapk, Y. lapsus, V.
[apseii, I'. Mennens, B. M. Bepuanckuii, W. I1. ITasnos, M. U1. Meunukos, H. M.
Basunos, H. B. Tumodees-Pecosckui, k. Yorcon, @. Kpuk, /. K. benses.

Tabmuuer 1 cxemsl: «CBs3b OMONOrHMHM C ApPYrUMU Haykamu», «Cucrtema
OMOJIOrUYEeCKUX HAYK».

Tema 2. JKupble cucTeMbl H HX H3y4YEHHUE

JKuBple cucTeMBl Kak IpejMeT H3ydeHHst Ouosorud. CBOHCTBA IKHUBBIX
CHCTEM: €JIMHCTBO XHMHYECKOIO COCTaBa, MJUCKPETHOCTH W IIEJIOCTHOCTB,
CIIO)KHOCTh M YIOPsIJIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CaMOOpraHH3aLKf,
CaMOBOCIIPOM3BEICHNE, Pa3/IpaXkKUMOCTh,” H3MEHUHBOCTD, POCT U pa3BUTHE.

VpOBHU  OpraHu3aluy IKUBBIX CHUCTEM: MOJIEKYJSIpDHBIH, KIETOYHBIH,
TKaHEeBEIH, OpraHM3MeHHBIH, MOy JISLIHOHHO-BUIOBOH, HKOCUCTEMHBIH
(buoreoneHoTHYeCKUI), OuochepHbiid. Ilpouecchl, MPOUCXOISUIAE B HKHBBIX
cucremax. OcHoOBHble Ipu3HaKd XHUBOro. JKu3Hp Kak (opMma CyILECTBOBAHHS
maTtepud. Hayku, u3yvaromiue »KHUBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHHU3allly.

V3ydyeHue KHUBBIX cucTeM. MeToael Ouosorudeckoil Hayku. HaOmroneHue,
M3MEpeHue, IKCIICPUMEHT, CUCTeMaThu3alns, MeTaaHainu3. [ lonsaTue o 3aBucUMOH
HE3aBUCUMOK  riepemMeHHol. [lnanupoBaHue sKcrepumenTa. [locTaHoBKa W
nposepka rumnote3. Hynesas runoresa. IloHaTune BBIOOPKH U €€ TOCTOBEPHOCTE.
Pa3Opoc B Ouosormueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pesynbraroB. [lpuumHBl  HMckakenus pe3ysibTaToB dKcrnepumeHnTta. [loHsiTHe
CTaTHCTHYECKOrO TECTA.

Jdemonerpaunu




Tabmumpl ¥ cxembl: «OCHOBHBIE TIPM3HAKM JKU3HK», «buomornueckue
cucTeMbl»y, «CBOMCTBA JKMBOH MaTepum», «YPOBHM OpraHM3aliy YKUBOM

npuponsy, «CTpoeHne MXMBOTHOM KICTKWD, «TxaHu >KMBOTHBIX», «CHCTEMBI
OpraHOB Yell0BEYeCKOro OpraHusMa», «bHOreoneHos», «buocdepa», «MeTOIbI
H3YUeHUSs JKUBOH MTPUPOJBD.

OGopymoBanue: 1abopaTopHOe 06015y,1103aﬂue VIS TIPOBeIeHHsT HaOJI0IeHUH,
H3MEPEHHUH, DKCIICPUMEHTOB.

IpakTuueckas pabora «lcnosnp3oBaHue pasIMYHEIX METOJIOB  IMpPH
H3YUEHHUH JKUBBIX CHCTEM).

Tema 3. buoJjiorust KJ1eTKH

Knetka — CTPYKTypHO-(QYHKIMOHANbHAs eAuHMua KuBoro. Mcropusd
otkpbiTus Kietku. PadoTsl P. I'yka, A. JleBerryka. Knerounas Teopust (T. lIBans,
M. Illneiimen, P. Bupxos). OCHOBHbIE IOJOXEHHS COBPEMEHHOH KIIETOUHOH
TCOPUH. g

Merombl  MONEKYISpHOW W KIETOYHOHW  OMOJOTHH:  MMKPOCKOIHS,
xpomarorpadusi, eKTpodopes, METOJ MCUEHBIX aTOMOB, nugdepeHInaANIbHOE
nentpuyrupoBanue, KyJIbTHBUPOBAHME IJETOK. FI3yuerue purcupoeaHHvix
Kkinemox. DIeKTPOHHAs MUKPOCKONUs. KoupokanoHas mukpockonus. Bumanenoe
(npudIcuUsHeHHoe) usyueHue Kiemox.

JleMoHCTpauMH

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

Tabnauupsl U cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIH MHKPOCKOI,
«McTopust pasBUTHsI METOJOB MUKPOCKOITHIY.

O6opya0BaHUe: CBETOBOI MMKPOCKOI, MHKPOINpEnaparhl PacTUTENLHBIX,
FKUBOTHDLIX ¥ OaKTepHaJIbHBIX KIIETOK.

Mpaxrtudeckasi pabora «V3ydeHHe METONOB KJIETOYHOH Ouonoruu
(xpomaTorpadusi, anextpodopes, audpepeHIHaTbEHOE [eHTpU(PYTHpOBaHHUE,
[1LIP)».

Tema 4. Xumnueckast opranu3auusi KJIeTKH

XUMHYECKUH cOCTaB KIeTKH. Makpo-, MHKPO- W YJIBTPaMHUKPO3JIEMEHTEI.
Bona u ¢ polib KaK pacTBOPUTENA, pearenTa, y9acTie B CTPYKTYPUPOBaHUH KICTKH,
Tensopery . MuHepaibible BELeCTBa KIETKH, UX Ouonorndeckas pois. Poib
KaTHOHOB M aHMOHOB B KJIETKE.

Opraindeckie BellecTBa KICTKH. buHomoruyeckue IMonuMephl. bemku.
AMHHOKHCIOTHBIH cocTas GeskoB. CrpyKkTypsl OenkoBoil Monexyiel. IlepBruuHast
crpykTypa Oelika, MENTHAHAs CBA3b. BropuyHasg, TpeTHdHas, 4EeTBEPTHYHAA
ctpykrypbl.  Jenarypanus. CsoiicTBa  OeJKOB. Knaccudukanuss OelKoB.
Buonoruyeckue GyHKIUN OENKOB. [/puoHbL.

Bl




YrieBoasl. MoHOCaxapuibl, AUcCaxapyuibl, OJIMTOCaxXapuIabl U IOJIHCaXapHIbl.
OO TUTaH  CTPOEHHS M (U3UKO-XMMHYECKHE CBOMCTBAa  YIJIEBOMOB.
Buonornueckue QyHKIUH YTIE€BOIOB.

Jlunuier. ['uapoduisHo-rupopobHbIe cBolicTBa. Kiaccudukanys IUIua0B.
Tpurnuuepuapl, (OCHONUIHUIB], BOCKH, CTePOHIABl. buosjorpueckue GyHKIMHU
nmuruoB. OO0IHe cBOMCTBa OMOMOTHYECKHX MeMOpaH — TeKy4ecThb, ClIOCOOHOCTD K
caMO3aMBIKAHHMIO, TIOYIIPOHHI[AEMOCTD.

Hyxneunosoie xuciorel. JJHK u PHK. CtpoeHue HyKIE€HHOBBIX KHCIOT.
Hyxneorunsl. Ilpunuun komriementapHocTd. IlpaBuno Yapradda. Ctpyktypa
JIHK — nBoitHas crmpais. MecToHaxoxaeHue u ouonorudeckue Gyuaknun JJHK.
Bunaer PHK. ®ynkuuun PHK B knetke.

Crtpoenune monekyiasl AT®. Makpospruyeckue cBsizu B Mmouekyiie ATO.
buonornueckue Gynkiun ATd. BoccTaHOBIEHHbIE IEPEHOCUYNKH, X (PYHKLIUH B
Kierke. Apyeue nyxneosuompugocpamor (HT®). Cexsenuposanue JHK. Memodw
2EHOMUKY, MPAHCKPUNIMOMUKY, NPOIMEOMUKU.

CrpykTypHast OHOJIOTHs: OHOXMMHYecKre W Onopu3ndeckue HCCael0BaHus
cocraBa U IPOCTPAHCTBEHHOHM CTPYKTypbl OuoMmoliekyl. Mooderuposarue
CmpYKmypol u (QYHKYuil GUOMONEKYN U UX Komniekcos. KomnoviomepHeoiii ousatin u
opeanudeckutl curnmes OUOMONEKY U UX HENPUPOOHbIX AHANO208,

Jemouerpauuu

[Toptpersr: JI. [Toauur, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankins, O.
Comurep, C. IIpy3unep.

Juarpammbl: «Pacnpenenenue XUMHUUECKUX 3JIEMEHTOB B HEXKUBOM IIPUPOAEY,
«Pacnpenenenne XUMHUUECKUX 3JIEMEHTOB B KHBOH IIPUPOJEY.

Tabnuubl 1 cxemsl: «llepuopnueckas Tabauna XUMHUYECKHX 3JIEMEHTOBY,
«Crpoernue MOJIEKYJIBI BOJBD», «Beriectsa B cocTaBe opraHusmMoBy», «CTpoeHue
MoJieKynl  Oenka», «CTpyKTypbl OENKOBOW MOIEKYyJbD», «CTpoeHHe MOJIEKYII
yraeBoaoB», «CTpoeHue MOJeKysl JAUnuaoB», «HykiIeHHOBBIE KHCIOTEI»,
«Ctpoenune monekysisl ATO».

ObopynoBanue: XuMuUueckas nocyaa u 000py10BaHHUE.

JlaGoparopuasi padora «O0Hapy)KeHHe OeIKOB C ITOMOILIBIO KaY€CTBEHHbIX
peaKLiin.

JlaGopaTopuasi pabora «Jccinenopanue HyKICHHOBBIX KUCIIOT, BBIAEIEHHBIX
U3 KJIETOK PA3/IMYHBIX OPraHU3MOBY.

Tema S. Crpoenue H yHKUHH KJIETKH

Tunel ieTok: sykapuoTHueckass M lpokapuoruyeckas. CTpyKTypHO-
(yHKIMOHAIBHEIE 00pa30BaHUs KIETKH.




CTpoeHue NPOKapHOTUYEecKOH KieTky. KieTodnas creHka GakTepuit ¥ apXei.
OCOGEHHOCTH CTPOEHHsI TeTepOTPOGHOH M aBTOTPOQHON MPOKAPHOTHUECKHX

KI1eTok. MecTo pOJIb IIPOKAPHUOT B 6I/IOHGH03aX.

Ctpoenue u (yHKIMOHUPOBAHHE SyKapHOTHIECKOH KIeTKH. [l1asmMaTnyeckas
MeMOpana (mmasmanemma). CTpyKTypa IiasMaTH4eckoi MemOpaHsl. TpaHcrmopt
BELECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: maccuBHbli (auddysus, odnerdyéHHas
mudysus), akTUBHLIN (HMEPBUYHBIA M BTOPUYHBIA aKTHBHBIHM TPAHCIIOPT).
[TonynporunaemMocTs MeMOpausl. PaGora HaTpuif-KaqMeBOro Hacoca. JHIOLATO3:
MUHOIHMTO3, (aronuTos. AK3omuro3. Kierounas creka. CTpyKTypa M (DyHKIHU
KJIETOYHOM CTEHKH pacTeHUH, FpUOOoB.

Llurorasma. Liurozons. [urockener. J[BrikeHHe HUTOIIA3MBL. Opranouibl
kaetku. OHOMeMOpaHHblE OPraHOM bl KIETKU: SHAoIIa3MaTudeckas cethb (JI1C),
anmapar | ONBIKH, JIM30COMBI, WX CTpoeHHe U (YHKUMH. DB3auMOCBs3b
oJlHOMeMOpaHHbIX OpraHouoB KieTku. CTpoeHHe IpaHyJSIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ JIIC. Cunres pacTBopuMbix Genkos. CuHTes
KIeTOUHBIX MeMOpan. [ ankuit (arpanyJsipHELi) SHAOMIA3MATHYECKUH PETHKYTTYM.
CexperopHast QyHKuMs annapara [onsmku. Moduguxkayus benxkos 6 annapame
Tonwoorcu. Copmupoexa benxos ¢ annapame Ionvoxcu. TpaHCIOPT BELIECTB B
kierke. Bakyosnu pacrurensHbix Kietok. Knerounsiit cox. Typrop.

IloyaBTOHOMHBIC ~ OPraHOMIbI « KJIETKH:  MUTOXOHIPHM,  IJIACTH[IBL.
Ipoucxoacoenue mumoxondpuii u nracmud. Cumbuozenes (K.C. Mepeoickosckutl,
JI. Mapeynuc). Crpoenne u (yHKUHH MUTOXOHAPHMEA M IUIacTid. llepBUUHBIE,
BTOPHUILIE M CJIOKHBIE UIACTHBI (POTOCHHTE3UPYIOIIMX 3yKapHOT. XJIOPOIIACTHI,
XPOMOIUIACTEIL, JIEHKOIUIACTEI BBICIIMX pacTeHun.

HememGpannble opranonibl kierkd Ctpoenne U (QyHKIMM HeMeMOpaHHBIX
OpPraHOHIOB KJICTKH. PubocoMmsl. [Ipomeodicymounple Qunamenmut.
Muxkpodunamentsl. Axmunogoie  muxpogunramermol.  MBILICYHBIC — KICTKH.
Axmunoseie komnonenmol Hemwviuteunovix kiemox. MuUkpoTpyOouku. KieTouHbId
nentp. CTpoeHue M JBUJKEHHE DKIYTHKOB M pecHuYek. MHKpOTpyOOUKH
HUTOILIA3MBI. LIeHTpuoib. Benku, accoyuuposanHvie ¢ MUKpPOGUIAMEHMAaMU U
muxpompybouxamu. Momopnuvie benxu.

SInpo. OGonouka siipa, XpOMaTHH, KapyorjiasMa, SAPBIIKY, HX CTPOCHUE U
Qynkuuy. Snepusiit  Genkosopii  MaTpukc. IlpocTpaHCTBEHHOE pAacCIiONOKEHHE
XpOMOCOM B HHTep(asHoM siape. Oyxpomamun u 2emepoxpomamuH. benku
XpOMaTHHA — THCTOHBL Jlunamuka sdepnoii obonouxku 6 mumose. fOepHuiil
mpaxcnopm.

[Crerounsle Brinodyenus. CpaBHUTE/IbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENLHOIH, JKUBOTHOH, TPUOHON).

Jdemoncrpannu




TToptpersi: K.C. Mepexkosckuid, JI. Maprysuc.

Tabmumsl ¥ cxembl: «CTpOCHHE 3YKapHOTHYeCKoH KieTkn», «CrpoeHue
KUBOTHOH  Kinerkm», «CTpOeHHe — pacTHTeNbHOM — Knetkw», — «CTpoeHue
MUTOXOHApHEY, «Slapoy, «CTpoeHue IPOKAPHOTHYECKOHN KIETKUY.

OGopyoBaHKke: CBETOBOH MHKPOCKOI, MUKPONpPENapaTsl PacTUTE/IbHBIX,
JKHBOTHBIX KJIETOK, MEKpOIIperapaThl OakTepHralbHbIX KIETOK.

JaGoparopuasi pabora «lM3sydeHue CTpPOGHMA KICTOK  pasiUiHBIX
OpraHu3MOB». :

[pakTnyeckast pabora «/3ydenue CBOUCTB KICTOYHOU MeMOpaHbDy.

Jla6opaTopuasi padora «MccnenoBanue IIasMONIM3a W JIETIasMOIn3a B
pacTUTEIBHBIX KIIETKAX».

IpaxkTuueckas padora «VM3ydenne ABIKCHH IMTOMIA3MBL B PACTUTE/IBHBIX
KJIETKaX».

Tema 6. O0OMen BeLECTB U NpeBpalledHe SHePrui B KJIETKe

ACCHMUJISILIAA ¥ IMCCHMEUTSILAS — JIBE CTOPOHBI MeTabom3Ma. Tursl oOMeHa
BEIECTB: ABTOTPO(HLIT M TeTepoTpO(MHBIA. Y4YacTHe KHUCIOpoaa B O0OMEHHBIX
npoueccax. OJHepreTHyeckoe obecreyeHHe KJIETKH: PeBpalleHue AT® B
oOMeHHbIX  TpoleccaX. (DepMeHTaTHBHBIH —XapakTep peakuui —KJIETOYHOro
Merabosusma. (DepMeHTBI, HMX CTpOeHHe, CBOMCTBA M MeXaHU3M [JCHCTBHS.
Kodbepmentsr. Omnnuns (GepMeHTOB OT HCOPraHMICCKUX KaTalu3aToOpoB. Benku-
AKTMBATOPLI M OEIKH-HHIMOMUTOPLL 3aBHCHMOCTL CKOPOCTH (dhepMeHTaTHUBHEIX
peaxunit OT pa3IUUHLIX (PaKTOpOB.

[lepBuunblii CUHTE3 OpPraHUYCCKMX BELICCTB B KICTKE. DOoTOCHHTES.
Anoxcucennviii u oxcuzennuili Qomocunmes y 6axmepuii. Ceemocobupaioujue
NuUZMeHmMbl U NUSMEHIMbl PeaKyuoHH020 YeHmpd. PoJib XJIOPOIIacTOB B MpoLecce
dorocunresa. Cerosast 1 TeMHOBas (aspl. Pomodvixanue, Cs., Cy u CAM-munuo
pomocunmesa. 11posyKTHBHOCTS QOTOCHHTE3A. BIuAHME Pa3TUIHbIX (hakTOpOB Ha
ckopocTh (POTOCHHTE3d. 3HaYeHue (POTOCUHTE3a.

XeMOCHHTES. PasznooOpa3ue OpraHU3MOB-XeMOCHHTETHKOB!
HETpUHIEpYIOIME OaKTepHH, Kelle300aKkTepun, CepodaKkTepHH, BOAOPOAHbIE
OakTepru. 3HAUEHUE XEMOCHHTE3A.

Anaspobubie opranusmbl. Buasl Opoxenus. [TpopyKTel OpoxeHHA H HX
HCIIONB30BAHME  YeJIOBEKOM. AHA’pOOHBIE MHKPOOPIaHM3MBEL KaK OOBEKTHI
OUOTEXHOJIOTUX U BO30YIUTENN OOIEe3HEH.

AdpoOHbBIE OpraHHU3MBl. Drarsl SHEPreTUYECKOI0 oOMeHa.
[TonrotoBUTeNbHLIT 31all. [ IMKoH3 — O0ECKUCIOPOAHOE PACILIEINIEHHE TTTFOKO3EIL.

BuoorHueckoe OKHCICHHe, WM KIeToYHoe Ablxanue. Pojab MUTOXOHIPHH B
npoueccax OHOJIOrHYeCKOro OKMcaeH s . [IUKITMIecKne peakiuu. OKHUCIUTENBHOE
dochopunupoBanue. Duepeus MeMOPano20 2pAOUEHMA NPOMOHOE. Cunmes ATD:




paboma npomonnoit AT®-cunmaszel. TIpenMyliecTa aspo0HOro MyTH OOMeHa
BEIeCTB Tepesl aHaspoOHbIM. D(PEKTHBHOCTS IHEPIETHIECKOTO OOMEHa.

Jlemoncrpauuu

TToprpetst: Jix. IMpuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Durensrapat, [1. Mutues, I'. A. 3aBap3uH.

Tabauusl u cxeMbl: «DoTocudTes», « JHepreTudeckuili oOMen», «bnocuuTes
oenka», «CtpoeHue pepmMeHTa», « XeMOCHHTE3Y.

OGopyoBaHKe: CBETOBOM MUKPOCKOI, 000pyHoBaHMe MU IPUTOTOBICHHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MHKponpenaﬁaTOB.

JlaGopartopuast padoTa «M3yueHne KaTaTuTHIECKO aKTUBHOCTH (ePMEHTOB
(Ha mpuMepe aMUIIa3bl MM KaTauasbl)y.

Jla6opatopuast paGora «l/3yuenue (epMEHTATHBHOIO PpaCIICIVICHHs
IEPOKCHIA BOAOPOJA B PACTUTENBHBIX U SKHBOTHBIX KIIETKaX».

JlaGoparopuass pabora «CpaBHeHHME IPOLECCOB  (OTOCHHTE3a U
XeMOCHHTE3a.

JaGopaTopuast padora «CpaBHeHHEe TIPOLECCOB OPOKEHHS U AbIXaHHSY.

Tema 7. Hacaeaersennasi uHGoOpMaLus H peaju3anus e€ B KJIeTKe

Peakuuy MaTpUYHOTO CHHTe3a. [IpHHIMII KOMIUIEMEHTAPHOCTH B PEAKIHAX
MATPHYHOTO cHHTe3a. Peamu3alis HacleJCTBEHHOH WH(OPMALUHL. ['eHeTHYECKUN
xoj, ero csoicTBa. Tpamckpurmms — MarTpudHbpld cuHTe3 PHK. IlpuHIHIIBL
TPAHCKPUIIIMK: KOMIUICMEHTAPHOCTD, aHTHIApaUIeIbHOCTh, ACHMMETPUYHOCTB.
Cospesanue mampuunvix PHK 6 sykapuomuueckoil knemxe. Hexooupyroujue PHK.

Tpancysius 1 eé stansl. Yuactue tpancrnoptablx PHK B 6uocuntese bernka.
Venosusi OuocunTesa Oenxa. Komupopanue amuHOKHCIOT. Pone pubocom B
ouocuHTe3e Oenka.

Cospemennvie npedcmasienus o0 cmpoenuu 2enos. Opranusalus reHoMa y
IPOKAPHOT M 3YKApUOT. Peryisuus akTHBHOCTH I'€HOB y MpPOKapHOT. I'mroresa
onepona (@. XKaxo6, JK. Mano). Monexynaprole Mexanu3mol IKCNPECCUU 2€HOB Y
sykapuom. Pone xpomamuna 6 pezynayuu pabomst 2enog. Perynsuus 0OMeHHBIX
npoiieccos B kieTke. KiieTouHslil roMeooTas.

Bupychl — HeKIeTouHble (JOPMbI KU3HU U 00MraTHele napasuTel. CTpoeHne
IIPOCTBIX U CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepruoparos. JKusHeHHbLL YUk
JTHK-codepacauux  eupycos, PHK-codepocawux eupycos, baxmepuopazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHsle 3a601eBanus yesoBeKa, )KUBOTHEIX, pactenui. CITAL, COVID-19,
COLHMANILHBIE ¥ MEJIUIHHCKHE TIPOOJIEMBI.

Buoungopmamuxa: unmezpayus u anais bonvuux maccusoe («bigdatar)
cmpyKmypHolx Ouorozuueckux danHwix. Hanomexnono2uu ¢ 6uonozuu u meouyune.
IIpoepammupyemvie Qyrxyuu benkos. Cnocodst 00cmasKu 1eKapems.




Hemonerpanuu

IToprpersr: H. K. Konsuos, . Y. IBaHOBCKHA.

Tabmuuer 1 cxembl: «buocunTe3 Oenka», «eHeTuyeckuit ko, «Bupych,
«baxrepuodarmny.

IpakTuveckas padora «Co3ganue MoaeI BUPYycay.

Tema 8. ZIKu3HeHHBIH UK KJIETKH

KieTouHblid MK, €ro nepuoabl M peryisius. Matepdaza u MHUTO3.
Ocobennocty NpoLeccoB, mporekaromux B uHTepdaze. [IoAroToBKa KIETKH K
nenenuto.  IlpecunreTudeckuit  (MOCTMHMTOTHYECKHH), CHHTETHUECKHM 1
MOCTCHHTETHYECKHMH (IIPEMHTOTHYECKHUH ) IEPUOBI HHTEP(DA3EL

Marpuuneiit cunres JIHK — permmkanws. [lpunmmne! pernmkamuu JTHK:
KOMIIEMEHTAPHOCTD,  [IOJIyKOHCEPBATUBHBIM  CHHTE3, aAHTHIIAPAJIIEIBHOCTD.
Mexanusm perumkanunn JJHK. Xpomocomel. CtpoeHue xpomocom. Tenomepsl u
TeaoMepasa. XpOMOCOMHBIE Ha0Op KJIETKH — KapuHOTHIL. JIUIUIOMAHBIA U
rarionAHBI  HAOOpBEl  XpOMOCOM. ['OMONOTHYHBEIE XpPOMOCOMEL. II0JIOBEIE
XPOMOCOMBI.

Henenvie kietku — MuTo3. CTaluK MUTO3a U IPOUCXOIIINE B HUX [IPOLECCH.
Tuner mutoza. KapuoknHes U IMTOKHHES. BHOJIOrHYecKoe 3HaYeHre MUTO34.

Perynsiuuss MHTOTHYECKOrO LIMKIA KIeTKH. [IporpamMmupyeMas KIeTOYHas
rudelib — arornTos.

Knerounoe s1po, XpoMOCOMEI, (DyHKIMOHAJbLHA TeHOMHKA. Mexanuszmol
nponugepayuu, oupgepenyupoexu, cmapenus u euberu kremox. «Llugposas
Knemkay — uoungpopmamuveckue moodenu yHKYUOHUPOBAHU KIEMKI,

ILCDIOIIC'!‘[)EIHIII‘I

Tabmuuer v cxemsl: «OKHM3HEHHBIH LUK KieTKm», «Mwurtos», «CTpoeHue
xpomocom», «Pernukamus JHIO. ‘

OGopyoBaHue: CBETOBOH MUKPOCKOII, MUKPOIpenaparsl: « MHUTO3 B KJIeTKax
KOpPELIKA JIYKa.

JlaGoparopuasi pabora «M3yueHue XPOMOCOM Ha  TOTOBBIX
MHKpOIIpenapaTax. _

JlaGoparopnast padora «HaGmoeHne MHTO3a B KIIeTKaxX KOHYMKA KOpEIIKa
JIyKa (Ha TOTOBBIX MHKpOIIpEriaparax).

Tema 9. Crpoenne u pyHkuun opranuMoB

buonoruueckoe pazHoobpasue OpPTraHH3MOB. OOHOKIIETOYHEIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBEl.

Oco0eHHOCTH CTPOEHHUST U KU3HELESI TETBHOCTH OAHOKIETOUHBIX OPraHU3MOB.
bakrtepnu, apxeu, OJHOKIETOYHBIE I'PUOBI, OJHOKIETOYHBIE BOAOPOCIH, APYrHe
IPOTUCTLL. KOJIOHHAIBHBIE OPraHU3MBL.




B3auMocBs3b dacTeil MHOIOKIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl M
cucTeMbl opranoB. OpranusM Kak efquHoe uenoe. ['omeocras.

Tkanu pactennid. TUTIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTebHasl, TOKPOBHAS,
NpOBOAsIIAsl, OCHOBHAs, MexaHuueckas. OcoOeHHOCTH CTpoeHus, (QYHKLHH U
PaCIONIOKEHHUS TKAHEH B OpraHax pacTeHMIl.

TKaHW KUBOTHBIX M 4esioBeKa. THIMbl JKMBOTHBIX TKaHEM: 3IHUTEIHaJIbHAs,
COeNMHHUTe IbHasl, MbllledHas, HepBHas. OcoOEHHOCTH CTpOeHHs, (PYHKIUH u
pacnonoKeHus TKaHel B opraHax >KMBOTHBIX H YeJIOBEKa.

Opradel. BereraruBHble U TeHepaTHBHbIe OpraHbl pacteHui. Opragnl U
CHUCTEMBI OPraHoB KUBOTHLIX U yesaoBeKka. OyHKIIUHA OpraHOB U CUCTEM OpPraHOB.

Omnopa tena opranusMmos. Kapkac pacteHuil. CkeneTbl OTHOKIJIETOYHBIX H
MHOT'OKJIETOUHBIX KMBOTHBIX. Hapy:KHBIN 1 BHYTpeHHHII cKesieT. CTPOEHUE U THUITbI
COEMHEHUS] KOCTEH. s

JBukeHHe  OpraHW3MoB. J[BHkeHHe  OJHOKJIETOYHBIX  OpPraHU3MOB:
amMEOonIHOE, KI'YTUKOBOE, pPeCHHYHOe. JIBM)KeHHE MHOIOKJIETOYHBIX PacTeHHMH:
TPOMU3MBEl W HACTHW. JIBUIKEHHME MHOIOKIETOYHBIX >KMBOTHBIX M 4eJOBEKa:
mblieyHast cucreMa. Peduiexc. CkeseTHbIe MBIIILBI M BX paboTa.

[luTanue OpraHu3MoB. TorIOLeHHE BOLbL, YTJIEKUCIIOTO ra3a i MUHEpaIbHBIX
BellecTB  pacTeHusiMd.  [luranue  KuMBOTHBIX.  BHyTpumonoctHoe  u
BHYTPUKICTOUHOE nuuieBapeHue. [lutaHue MO3BOHOUHBIX >KUBOTHBIX. OTHENBI
NMULeBapuTelbHoro  Tpakra. IluiesapurensHble Kenesbl. [luieBapurenbHas
cUCTEMa YesloBeKa.

Heixanue opraHusMos. [pixanue pacrenuit. Jpixanue ;xuBoTHbIX. Juddy3us
ra3oB 4epes 10BEpXHOCTh KineTkd. KoykHoe npixaHue. [lpIxaTenbHasi IOBEPXHOCTb.
JKabepnoe u nérounoe jpixaHue. JIpixaHue MO3BOHOYHBIX KMBOTHBIX H YeJIOBEKa.
DBOJIOLMOHHOE  YCIIO)KHEHHE CTPOSHMsS JETKMX IIO3BOHOYHBIX JKHBOTHBIX.
Jbixare/nbHas CUCTeMa 4YesloBeKa. MexXaHW3M BEeHTWIALHMH JIETKUX Yy MTHIl H
MIlekonuraromwmx. Perynsiuus apixanus. JpixaTenbHble 00HEMEL.

Tpancrnopr BewecTs y OpraHM3MOB. TpaHCIOPTHBIE CHCTEMBI PaCTEHHH.
Tpancmopr Bemects y kuBoTHBIX. KpoBeHOcHas cucreMa W €€ Oprassbl.
Kposenocnas  cucrema  I103BOHOYHBIX JKMBOTHBIX W 4enoBeka. Cepple,
KPOBEHOCHBIE cocylbl M KpoBb. Kpyrum xpopooOpalieHus. DBOJIOIHOHHEIE
YCIIOKHEHHsSI CTPOEHHsI KPOBEHOCHOH CUCTEeMBI ITO3BOHOYHBIX XKHBOTHBIX. PaboTa
cepana u e¢ peryJsiius.

Boijenienne y opranusaMoB. Beljenenue y pactenuid. Boinenenue y >)KUBOTHBIX.
Coxparurensable  Bakyosid. OpraHbl BblaeneHus. QOuibTpanus, CeKpeuus U
obpaTHOEe BcachlBaHWE KaK MEXaHU3MBI pPaboThl OpraHoB BbAe/eHHs, CBS3b
MOJIOCTH TeJla ¢ KPOBEHOCHOW U BBIACIMTENBHONW cucTeMamHu. Beiaenenue y
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MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CTpoeHue u GyHKIMOHHPOBAHHE
Hedpona. ObpazoBaHue MOUH Y YeJIOBEKA.

3aHlHTa Y OpPraHHU3MOB. 3a111ma Y OJHOKJIETOYHBIX OpPraHU3MOB. CI'IOpI)I
OakTepuil M HUCTHI IpOCTEHIIMX. 3alMTa Yy MHOTOKIETOUHBIX pacTeHuit. Kytukya.
CpencTBa MacCUBHON U XMMHUUECKON 3a1TATHI. @HUTOHIUIEI.

3almTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [TOKpPOBBI M MX HPOU3BOIHEIE.
3amura opraHusma oT OonesHeil. MIMMyHHas cucreMa 4enoBeka. KieTouHbld u
TYMOpAJIbHBIA HUMMYHHUTET. BpokIEHHBIA M NPUOOPETEHHBIH CcrenuuIecKuit
UMMyHUTET. Teopus KiloHaIbHO-cesleKTHBHOro uMmyHureta (I1. Dpmux, ©. M.
Bepuet, C. Tonerasa). BocranurenbHble OTBETH OPraHu3MOB. Poib BPOXKAEHHOTO
UMMYHHUTETd B PA3BUTUU CHCTEMHbBIX 3a00JI€BaHHIA.

PazgpaXuMocTh M perynaus y OpraHu3MoB. PasapakuMocTh  y
OJIHOKJIETOYHBIX OPraHU3MOB. TaKCUCEL. Pa3npaKUMOCTh U PETyJISLUI Y PaCTeHHIA.
PocToBBle BelllecTBa U UX 3HAUEHUE. 2

Hepsrast cucrema u pediiekropHasl peryJsilids y >KMBOTHBIX. HepBHas
cucrema M e€ oTJelbl. DBOJIOLMOHHOE YCIOKHEHHE CTPOSHUS HEPBHOMN CHCTEMEBI Y
JKMBOTHBIX. OTZHeNbl TOJTOBHOIO MO3ra I103BOHOYHBIX JXHUBOTHBIX. Peduiexkc u
pedexTopHas Jyra. be3ycioBHbIE H YCIOBHBIE pe(IIeKCEL.

[ymopanbHast perylisiiysi 1 3HIOKPUHHAs CHCTEMa >KMBOTHBIX M 4eIOBEKa.
JKenespl 9HJIOKPMHHOM CUCTEMBI M UX TOPMOHBIL. J{eiicTBHe ropMOHOB. B3auMOCBsI35
HEPBHOH ¥ 9HJOKPHHHOM cucteM. ['unoramamo-runopuzapHas CHCTEMA.

HemoHceTpanuu

Ioprper: K. I1. IlaBnos.

Tabmmusl 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIHY, «IMHOIOKIETOUHBIE
Bojlopociiny, «baxrepun», «lIpoctedmue», «Opranbl LBETKOBBIX pacTEHHID,
«CucreMpl  OpraHoB  IO3BOHOYHBIX JKHBOTHBLIX», «BHyTpeHHEe CTpOEHHE
HaceKOMLIX», «I'kanu pacrenunit», «KopueBble cucrembn», «CTpoeHune CTeOISI»,
«CTpoeHue JIMCTOBOM IUIACTUHKKUY, «TKaHU JKMBOTHBIX», «CKeJET 4YeJoBeKay,
«[Inmesapurensrass  cucrtema», «KpoBeHocHass cuctema», «JlpIxarenpHas

cucTeMa, «HepsHasi cucTeMay, «Koxay, «MeI1eyHas cucTeMay,
«BpraenutenbHas cucrema», «DHAOKpUHHAs cucTeMa», «CTpOEHHE MBI,
«Mvmmynnrer»,  «KumeynononoctHele»,  «Cxema — NUTaHHs —— PacTEHHI»,

«KposenocHple  cucTeMBl IO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THIpBI»,
«Crpoenue ruianapun», «BHyTpeHHee CTpOeHHE HOXKIEBOro uepBs», «HepBHas
cucrema  peib», «HepsHas cucrema marymkm», «HepBHas — cucrema
IpecMBIKaromxcs»,  «HepsHas — cucrema  nruuy, «HepsHas — cucrema
MJIeKONUTaIOHUX Y, «HepsHas cuctema uenoBekay, «Pediiekcy.

OOGopyjloBaHue: CBETOBOH MHKPOCKOI, MUKPOIpenapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKpOIIpernapaTel TKaHEH, PaKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUN

]




HACEKOMBIX, MTJIOKOKUX, YXUBBIE 3K3EMIUISIPHl KOMHATHBIX pacTeHHH, repOapuu
pacTeHWH pa3HBIX OT[AEJOB, BIaXKHble TMpenapartbl JKUBOTHBIX, CKeJIeThI

[MO3BOHOYHBIX, KOJUICKIIHH 0ecro3BOHOYHBIX JKUBOTHBIX, CKECICT YECJIOBCKa,
o0opy/l0BaHKe JUlsl AEMOHCTPALMK [IOYBEHHOI'O ¥ BO3YLIHOTO TUTAHUS PACTEHHH,
paciierieH s KpaxMaia u OeJIKOB 10/ JeHCcTBUeM (epMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALHU OIBITOB 10 U3MEPEHHUIO KHU3HEHHOH EMKOCTH JIEMKHX, MEXaHH3Ma
JLIXATEIbHBIX ABUKECHUN, MOJIENTH FOJOBHOI'O MO3Ta Pa3IHYHbBIX JKUBOTHBIX.

JlaGopaTopuas padora «l/I3yueHne TKkaHel pacTeHHI.

Jlaboparopuast pabora «/3yyeHue TKaHEH KUBOTHBIXY.

JlabopaTtopuasi padora «/3y4eHue opraHoB IBETKOBOTO PACTEHHUSD.

Tema 10. PasmHoskeHHe U pa3BUTHE OPraHU3MOB

(QopMbl pasMHOMKEHHsI OpraHu3MoB: Oecriojioe (BKJIIOYash BEreTaTHBHOE) H
nojgosoe. Buzabl  Oecrosioro  pasMHOXKEHHs:  [OYKOBaHHE,  CIOPYJIALIKA,
gparmenranus, KJIOHUPOBAHHE.

Ilonosoe pasmuHoxkenue. [lonosble wiertku, wunu ramersl. Meio3. Craauu
Meroza. [losegenne xpomocom B Meitoze. Kpoccunrosep. buonornueckuii cMuICi
Melo3a W IMOJNIOBOro rporecca. Meio3 M ero MecTo B JKU3HEHHOM LIMKJIE
OpraHU3MOB.

IpenszapojibiieBoe pa3BuTHe. 1'amMgToreHes3 y >kMBOTHBIX. [10JIOBbIE JKeJe3bl.
Ob6pazoBaHue U pa3BUTHE I10JIOBBIX KIeToK. CriepMaToreHe3 U ooreHe3. CTpoeHue
IIOJIOBLIX KJICTOK.

Onnonorsopenne ¥ 3MOpHOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIIOJOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTreHorenes.

VMBI alIbHOE PAa3BUTHE OPraHH3MOB (OHTOreHe3). OMOpHoJorus — Hayka
0 Pa3BUTHU OpraHu3MoB. MopghoeeHez — o0Ha u3 enasHvix npobiem aMOPUOIOZUMU.
Konyenyus  mopozenos u moodenu mopgoeeneza. Craguu 3MOpHOreHe3a
KUBOTHBIX — (Ha  npumepe  Jisirymku).  JpoOnenwe. Tumbl  mpoGiieHus.
Lemepmunuposannoe u HedepmunuposanHoe oOpobnexue. bnacmyna, munol
oracmyn. OcobeHHOCTH ApoOJIeHMs MIIEKOMUTAIONINX. 3apObIIIEBble JIMCTKU
(racTpyssinust). 3aKiiajika OpraHoB U TKaHeW W3 3apO/IbIIIeBbIX JINCTKOB. B3anMuoe
BIMSIHUE YacTell pa3BHUBAIOLIEerocsl 3apojblimia (3MOpUOHANBHAS HHAYKLHKS).
Jaiajika  [UIaHa  CTPOGHMS] OJKMUBOTHOTO KaK  pe3ysbTaT HepapXHyYeCKHX
B3aUMOJEHCTBUH TIeHOB. BiusHue Ha >SMOpHOHANBEHOE pa3BUTHE pPa3IHMYHBIX
($aKkTOpOB OKpyKAIOLIEH CpeJibl.

Pocr u passutHe KUBOTHBEIX. [locramOpuoHanbHeld mepuox. [lpsmoe u
Henpsmoe  passurue. Passurue ¢ Meramopdo3oMm Yy OeCIO3BOHOYHBIX |
MO3BOHOYHLIX JKHBOTHBIX. bHoOJIorMyeckoe 3HaY€HHE INPSIMOr0 H HEIpPSMOTO
pa3sBUTHS, UX PACIpOCTPaHEeHHe B npupoje. Tumel pocTa >KUBOTHBIX. PakTOpEI
PeryIsiiuu pocTa JKHBOTHBIX U yenoBeka. CTaauy OoCTIMOPHOHALHOTO Pa3BUTHS




Y JKHBOTHBIX ¥ 4ejoBeka. Ileprosibl oHTOreHesa yenoseka. CTapeHre U CMePTh Kak
Ouonoruyeckue mporeccsl.

Pasmuoxenue u pasBuTHe pacreHuil. ['ametodur u crnopopur. Meiios B
KM3HCHHOM LuKiie pactenuii. OOpasosanue criop B Iipoliecce Meiio3a. ['ameTorenes
y pacrenuil. Onioa0TBOpEeHHE U paBBHTﬂPIe pacTUTENBHBIX OpraHU3MOB. J/[BoliHOE
OILJIOJIOTBOPEHME Y LBETKOBEIX pacTeHUi. O0pa3oBaHue H pa3BUTHE CEMEHHU.

MexanusmMbl peryJisiiid OHTOTeHe3a Y PACTeHMI U )KUBOTHBIX.

Hdemonerpaunu

[oprpersr: C. I'. Hapamun, X. [Inéman.

Tabmunpr 1 cxembl: «BeretaruBHoe pasMHOXKeHHe», «THIBI 6Gecronoro
pasMHOXKEHUS, «PasMHOKeHHe XJIaMuIOMOHAAb», «Pa3sMHO)KeHHEe 3BIIIEHBIY,
«Pasmuoxkenue ruapon, «Melos», «Xpomocombl», «[amerorenes», «CTpoeHue
SIHIEKIICTKY W cliepmaTo3ona», «OCHOBHBIE CTaluM OHTOreHesa», «llpamoe M
HempsiMoe  passurTHe», «Passurie Mmalickoro kykaw, «Pa3BuTHe capaHumy,
«Passurre sarymkw», «JlBoiiHOe OMIONOTBOpEeHHE Yy LBETKOBBIX PACTEHHI»,
«CTtpoenne ceMmsiH OJIHOJIONBHBIX U JBYIOJBHBIX PacTeHUil», «KU3HEHHBIN LUKII
MOPCKOH KaryCTb», «KU3HEeHHbINA LUK MXay, «KI3HeHHbIH LUK aTOPOTHUKAY,
«KH3HEHHBIH LMK COCHBDY.

ObopyoBanue: CBETOBOM MHKPOCKOI, MHKPOIPENaparsl SHIEKIeTOK H
CTIEPMATO30M/10B, MOZEINb «LIHKII pa3BUTHS JIATYIIIKNY.

Jlaboparopuast pabora «/3ydeHue CTpPOEHHMS IOJOBLIX KIETOK HA FOTOBBIX
MHUKpPOTIpernapaTax.

Hpakriueckast pabora «BpIBIeHHE NPU3HAKOB CXOICTBA 3apObIIIeH
MO3BOHOUYHbBIX JKMBOTHBIX).

JlaGopatopunasi paGora «CrpoeHHe OpraHoB Ppa3MHOXEHHS BBICIIHX
pPacTeHn».

Tema 11, I'enernka — Hayka O HAC/JEJCTBEHHOCTH H HM3MEHYHBOCTH
OpPrauH3MoB

VicTopus CTaHOBIEHHs M PA3BUTHS TEHETHKU KaK Hayku. PaGotsl I'. Menmerts,
[". ne ®pusa, T. Moprana. Poib oTeueCTBEHHBIX YYEHBIX B PA3BUTHH T€HETHKH.
Paborsr H. K. Konbuosa, H. M. Basunosa, A. H. Benosepckoro, I'. JI. Kapneuerxo,
10. A. @ununuenko, H. B. Tumodeesa-Peconckoro.

OcHOBHbBIE FreHeTUYECKHE ITOHATHS U CHMBOIIBL. [ OMOJIOrHYHEIE XPOMOCOMEI,
QIIEJIbHBIC [CHbI, AIbTEPHATHBHLIE MPU3HAKM, AOMHUHAHTHBIM M PELECCHBHBIN
NPU3HAK, TOMO3UIOTA, FeTePO3HUIOTa, YHCTAs! JHHMUS, ruOpUABL, TeHOTHII, (DEHOTHIL.
OcHoBHBIE  METOJLI  I'CHETHKH:  TUOpPHI0IOTMYECKHMH,  LUTOJOTUYECKHIA,
MOJIEKYJISIPHO-ICHETHICCKHU.

Hemoncrpaunu




Iloprperer: I'. Mennens, I'. ne ®pus, T. MopraH, H. K. Komnsnos, H. H.
Baswios, A. H. Benoszepckuii, I'. JI. Kapreuenko, 10. A. ®ununyenko, H. B.
Tumobees-PecoBekuii. :

Tabnuue! U cxeMbl: «MeTOIBI TeHeTHKI, «CXeMBbI CKPEIMBAHUY.

JlaGopatopuasi  pabora «J/lpozopuna Kak OOBEKT IE€HETHYECKHX
HCCJICA0BaHUK».

Tema 12. 3aKonOMEPHOCTH HACTAEACTBEHHOCTH

MoHOruOpuHoe CKpellMBaHHeE. Ilepsbiii  3akoH MeHens — 3aKOH
enrH000pasys rHOpUIOB MepBoro mokonexus. IIpaBuno J1oMuHMpOBaHKs. BTopoi
3ak0H Memnjens — 3aKOH pacIleruieHHus MpU3HaKoB. LIMTONIOrHYecKHe OCHOBBL
MOHOTUOPHIHOTO CKpelMBaHUA. [ UoTe3a YHCTOTHI TaMeT.

Ananmusupyioliee ckpemuBanue. [TpoMexyTodHbIH XapaKkTep Haclel0BaHusL.
Pacuerienye MpU3HAKOB P HEITOJIHOM JOMUHHPOBAHUH.

Jlnrudpuproe ckpeuBanue. Tpetuit 3axon Menesst — 3aKOH HE3aBUCHMOTO
HaCJIeI0BAHM sl [1PU3HAKOB. [[MTOIOrHuecKre OCHOBBI JUTUOPHUIHOTO CKPEIHBAHHS.

Creruiennoe Hacienosanue npusnaxos. Padorsr T. Moprana. CuemeHHoe
HACNe/I0BAHME TIEHOB, HapylleHHe CIEIUICHUS MexXay reHamMu. XpOMOCOMHas
TEOPHS HACIIEICTBEHHOCTH.

[enernka nona. XpoMOCOMHBIM MeXaHHU3M OIpe/eNeHus 110Jia. AYTOCOMBI U
[10JI0BBIE XPOMOCOMBI. ['OMOTaMeTHBIH M TeTeporaMeTHbIM MO I'eHeTHyeckas
CTPYKTYpa MOJOBEIX XpomocoM. Hacieoanue NpuU3HaKOB, CLEIUICHHBIX C ITOJIOM.

[eHoTHIT KaK LeslocTHas cucreMa. [efoTpornus — MHOKECTBEHHOE JIEMCTBHE
rena. MHoKecTBeUHbIH  ajteTu3M.  B3auMozelcTBie HeallJIeIbHBIX TIEHOB.
KomIuieMeHTapHOCTh. Dnucras. Iommmepus.

['eHeTHYeCKUI KOHTPOJIb PA3BUTHSI pACTEHUH, J)KHBOTHBIX M UEJIOBEKa, a TAKKe
DU3MOTOTHUECKMX  [IPOLECCOB,  IIOBEJACHHS M KOTHHTHBHBIX  (yHKUMIL.
[‘eHeTHUYECKHE MeXaHM3Mbl cuMOHOrenesa, MeXaHu3Mbl B3aUMOACHCTBHS «XO35HH

— [apasuT» W «XO031HH — MHKpPOOMOM». ['eHeTH4ecKue acneKkTbl KOHTPOId H
M3MEHEeHMsl HACIeACTBEHHON HH(POPMAIIIH B IIOKOJICHUSX KIIETOK H OPraHM3MOB.
Jemoncrpaumu

IToprpersl: I'. Mengens, T. Mopras.

TabGaumn! 1 cxembl: «llepBblit 1 BTOpol 3akoHbl Mennensa», « TpeTuil 3aKoH
Menjensy, «AHanusupyioliee CcKpelyBaHue», «HernomHoe TOMHHHPOBaHHEY,
«CUeryieHHOE Haclle[loBaHue I[PU3HAKOB Yy Apo30Quiibl», «l'eHeTHKa mojay,
«Kapuotun  uenoseka», «Kapuotun apozopuibry, «KapHoTun — ITHLBD,
«MHOKeCTBEHHBIH aitenu3mMy, «B3auMo1eicTBUE TEHOBY.

OGopy/loBanKke: MOJeNb ISl IeMOHCTPALMM  3aKOHOB  €IMHOO0pasus
ruOpHOB TEPBOro TOKOJEHHS M pAaCIUeIUIeHHs] [PU3HAKOB, MOJeNb IS
JEMOHCTPALMK 3aKOHA HEe3aBHCHMOIO HacjeJloBaHMs MPU3HAKOB, MOIENb MJIA




JEMOHCTPALMK CLETUIEHHOTO HAaCJIeOBAHHs TPU3HAKOB, CBETOBOM MHUKPOCKOII,
MuKkporipenapart: «Jlpo3oduiay.

Ipakruyeckast paGora «/3ydeHue pe3syNbTATOB  MOHOTMOPUIHOTO
CKpELUUBAHUS Y APO30(HUIILI.

IMpakruyeckass  pabora  «l3yuenume  pesynbraroB  AMTUOPHIHOIO
CKPEIMBAHUS Y JIPO30()HUIILD».

Tema 13. 3akonoMepHOCTH H3MEHYHBOCTH

BzaumozeiicTBie reHoruna u cpedsl TpH  (QOPMHPOBAaHHH (DEHOTHIIA.
I3MeHunBOCTE TpH3HaKoB. KauecTBeHHBIE U KOJNHUECTBEHHLIE NPHU3HAKH. BHIbI
HM3MEHYHMBOCTHU: HEHACIIEACTBCHHAS U HACICACTBEHHAs.

Mouun]puxannonsas U3MEeHUYHBOCTb. Ponb cpemsl B (OPMUpPOBaHHH
MOMM(DMKALMOHHON M3MeHuuBocTH. Hopma peakuuu npusHaka. BapuanuoHHbINH
psn u BapuauuonHas kpusas (B. Moranncen). CpoiicTBa MOIH(BHKALKHOHHOM
U3MEHUYHBOCTH.

['enorunudeckas nsmen4uBocTh, CBOHCTBA FeHOTUIIMYECKON H3MEHUHBOCTH.
Bubl reHoTMnueckoi H3MeHYUBOCTH: KOMOUHATHBHAS, My TAllMOHHAs.

KombunatuBHas W3MEHYMBOCTh. Melio3 U MONOBOM IpoLecc — OCHOBA
KOMOMHATHUBHOHM M3MEHUUBOCTH. POJIb KOMOMHATHBHONW H3MEHYHMBOCTU B CO3aHUU
FeHEeTHICCKOIo pasHooOpasusl B pejernax OJTHOTO BH/A.

MyTannonnas M3MEHYMBOCTh. BHIbl MyTalui: TeHHbBIE, XPOMOCOMHEIE,
renomusle.  CriontanHple W HHAYLHMPOBaHHBIC MyTaUud. JSlmepHble ©
UTOIUIa3MaTHIECKHe MyTaluu. CoMaTH4ecKue M TOJOBble MyTaluH. [IpHYHHBI
BO3HMKHOBEHMs ~ MyTauui. Myraredbl W HMX BIHMSHHE Ha OPraHU3MBIL.
3aKOHOMEPHOCTH MYTAlMOHHOTO I1pollecca. 3aKOH TOMOJIOTHYECKHX DSJOB B
HacineAcrseHHon namenuusocty (H.M. Bapunos). BuesnepHas u3MeHYHBOCTH M
HACJIeICTBEHHOCTb.

OnuzeHemuxka U 3nuU2eHOMUKA, PONb  SNULEHEMUYECKUX (PaKmopos 8
HACAEOOBAHUU U USMEHYUBOCINU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUSMOB.

Hemoncrpanunu

Ioprperer: I'. ne Gpus, B. Morauucen, H. M. Basuiios.

Tabmumnpr  m cxembl:  «Bugsl u3MeHYHBOCTH», «MoaudHKaMOHHAS
U3MEHUYHBOCTDY, «KomOunarupHas U3MEHUYUBOCTDY, «Meiios»,
«Ormoorsopentey, «I'enernyeckue 3aboneBaHus Yen0BeKay»,  BUIbI MyTalMii».

Obopynosanne: xuBble M repbapHble SK3eMIULIPEI KOMHATHBIX pacTeHHI,
pucysku (Qpororpaduu) KUBOTHEIX ¢ Pa3jIMYHBEIMU BUIAMKU H3MEHYHBOCTH.

JlabopaTopuast pabora «Mccnenosanue 3aKOHOMEPHOCTEN
MOAMGMHUKAMONHON  M3MEHYMBOCTH. [FloCTpoeHHe BapHAllMOHHOIO psga U
BaAPUALUOHHONW KPUBOMY.




[pakruueckast  pabdora «Myrtauud Y nposoduisl  (Ha  TOTOBBIX
MUKpOTIperiapaTax)».

Tema 14. I'eneTnka vejIoBEKa

Kapuortun desnoseka. MexayHapoaHas porpaMMa HMCCieIoBaHus TeHOMA
genopeka. MeTonpl  M3ydeHHs ~— TCHETHKH — HeJIOBEKa. reHeaorHYecKui,
OIU3HEOBBIH, umorenemqecmﬁ, nonyﬂHuHOHHo—CTaTHCTquCKHﬁ,
MOJIEKYISPHO-TeHETHIECKUH. CoBpeMeHHOe ornpeaeseHre reHOTHUIIA:
OTHOrEHOMHOE CEKBCHHPOBAHUE, TeHOTHIIMPOBAHKE, B TOM HHCIE C MTOMOIBIO
[TL[P-ananusa. Hacnexcreennbie 3a00/€BaHUS TENOBCKA. ['eHHbIe U XPOMOCOMHBIE
Gonesnu  yejopeka. bonesHn ¢ HaCTeACTBEHHOH IPeapacnooKeHHOCThIO.
Jpauerie MeIMIIHHCKON TeHEeTHKH B NMPENOTBPALCHIN 1 JICUCHHIH FeHEeTHUYECKUX
saGoneBanuil vesoBeka. MeIHKO-FeHETHIECKOe KOHCYILTUPOBAHHE. CTBOIOBEIE
wieTiu. [TOHsTHE «TEHETHUECKOro Ipy3a». JTHUYECKUE ACIIeKThI HCCIIeIOBAHUH B
06J1aCTH PeAKTHPOBAHMS I'€HOMA 1 CTBOJIOBBIX KJIETOK.

[exernucckie  (HaKTOpbl IOBBILUCHHOM HyBCTBUTC/IBHOCTH yeJioBeKa K
QU3MUECKOMY U XMMHIIECKOMY 3arpA3HEHHMIO OKpy’Kalollel cpejibl. I eneTnieckas
[IPeIPACIIOIIOKEHHOCTD YeJIOBEKA K IIATOJIOTHSM.

Jlemoncrpanuu .

Tabuuibl U cxeMpl: «KapHOTHIT Y€JIOBEKA», «MeTo/Bl U3yUEHHS] TeHETHKH
qenopeka», «eHeTnueckue 3a00JeBaHUA TEI0BEKAY.

IpakTuueckas padora «COCTABNCHIE 1 AHAIM3 POJIOCTIOBHOMY.

Tema 15. Cestekuust Opranu3sMon

JlomMecTUKaLMs ¥ CEJICKL. 3ap0>1<)ieHHe ceNleKIIHK U JOMECTUKALIUN, Y UeHHe
H. WM. Basuiosa o LleHTpax IPOMCXOXNKICHUSA H MHOroo0pasus KyJbTYPHBIX
pacTeHnil. Polb celleKIMU B CO3aHHH COPTOB pacTeHuit 1 MopoJ KHBOTHBIX. Copr,
[OPOJIa, LUITAMM. 3aKOH TOMOJIOrHYECKHX pAIOB B HACJEICTBCHHON M3MEHUYHBOCTH
H. M. Basmjiosa, ero 3HadeHue il CeleKIMOHHON padoTHlL.

MeTosl  CelleKLMOHHOi  paboThl. VICKycCTBeHHBIA orT0op: MacCOBBIM H
WHAMBUAYQJILHBIH., — OTarbl KOMOHMHALMOHHOI  celeknuu.  FIcmBITaHWe
POU3BOAMTENCH 110 IOTOMCIBY. Ot6op Mo TeHOTHUIly C MOMOLIBIO OLEHKH
(heHOTHITA MOTOMCTBA ¥ 0TOOP IO I'EHOTHITY ¢ IIOMOLIBIO apamusa JHK.

VckycCTBEeHHBIH — MyTarenes — Kak — MCTOA CeeKIMOHHON  paboTBL
PajmanioHbIi 1 XUMUIECKUM MyTarenes Kak HCTOTHHK MyTaLHUil y KyJIbTYpPHBIX
dopm opranusMoB. Vcrois3oBaHne I€HOMHOTO pelaKTHpOBaHUs U METOIOB
pexombuHanTHBX JIHK 115t mosydenns HCXOHOTO Marepuana Juis CeJIeKLHUH.

[Tonyuenue [TOJIUIIIOUIOB. BHyTpUBHIOBAs rHOpUIU3aLIHSL.
BJIM3KOPOJICTBEHHOE  CKpeliuBaHne, WK uHOpuapHT.  HepoJncTBeHHOE
cKpeliuBanye, WM ayTOpHIMHI. [erepo3uc U €ro IpUYUHBL Vcnonp30BaHue
rereposuca B CeJIEKIMH. Ornanéudas ruOpuau3anysl. [IpeononeHne becruioaus




MEKBUIOBBIX THOPHIOB. JLOCTIDKEHUS CCIICKIIHH pacTeHUH U XKUBOTHBIX. «3enénan
PEBONIOYUAN.

CoxpaHeHHe U U3yUeHHUE FeHeTHHCCKNX pecypcoB KyJIbTYPHBIX paCTeHUH U KX
JWIKHX POJMuei Ul CO3JIaHusT HOBBIX COPTOB U THOPUIOB CeIbCKOXO035CTBEHHBIX
KyneTyp. HM3yuenue, coxpanenue U YNpaeneHue 2eHemu4ecKuUMu  pecypcamii
CeNbCKOXO3ALCMEEHHLIX U NPOMbICIOBbIX  JICUBOMHBIX 6 YENAX YIyUUleHUs
cyuyecmeyioumux U Co30aHUA HOBbIX nopod, NUHUL U KpOCCO8, 6 MOM Hucne ¢
NpUMEHEHUeM COBPEMEHHbIX Memod0o8 HAYUHBIX UCCAe008AHUTI, NEPEOoBbIX udeu u
nepCneKkmuGHLIX MeXHON02UL.

JleMoHCTpALUH _

[Toprpere:: H. Y. Basuios, M. B. Muuypus, 1. J. Kapneuenxo, II. IL
Jlykpsienko, b. JI. Actaypos, H. bopioyr, J. K. benses.

Tabnuisl ¥ cxeMbl: «LleHTphl IPOUCXOKACHUS 1 MHOr000pa3us KyJIbTyPHBIX
pactenuiiy, «3aKoH roOMOJIOrHYECKUX PALOB B HACJIECTBEHHON M3MEHYHBOCTHY,
«MeTozp! cenexuun», «OTaanéHHas rudpuan3alus, «MyTareHes».

JlaGopaTopuasi pabora «/I3ydeHue copToB KyJbTYPHBIX pacTeHull U TOpOL
JIOMALLHUX JKUBOTHBIXY.

JaGopatopuast padora «V3ydenne METOLOB CEIEKIHH pacTeHui».

[pakruueckas pabora «lIpuprBKa pacTeHui».

Jkexypenst «OCHOBHBIE METOAbL M IOCTHIKCHIT CeleKLMM pAcTeHUH |
JKUBOTHBIX (Ha CENIEKIIUOHHYIO CTaHIMIO, [JIEMEHHYIO dbepmy,
COPTOUCTIBITATENBHBIH  Y4aCTOK, B TCIUIHIHOE X034#cTBO, B J12DOPATOPHIO
arpoyHHBEPCHTETA WK Hay1HOrOo LIEHTPa)».

Tema 16. BroTexnoJ0rusi 1 CHHTeTHYecKasi 6HOJIOrHsl

OGbeKThl, WMCIONb3yeMble B OMOTEXHOJOIMH, — KJIETOYHBIC M TKAHCBBIC
KYJLTYPBI, MHKPOOPraHU3MBI, uX XapaKkTepuCTHKa. TpapuuoHHas
GuoTextotorns:  xJeboredeHne, TOMydEeHHE — KHCIOMOJOTHBIX  NPOAYKTOB,
puHonesne. MUKpPOOHOTIOIMUECKHH CHHTES. O6BEKTBl  MHKPOOHOIOrHISCKHX
Texuonoruit. [Ipon3BoacTBO Oelka, aMHHOKUCIOT 1 BUTAMUHOB.

Cosnamnne TeXHOJIOTHI U MHCTPYMEHTOB LIEJICHAMPABJICHHOI0 N3MEHEHIS 1
KOHCTPYHPOBAHHSI T€HOMOB C LEJIBIO MOy UEHUs. OPraHU3MOB 1 X KOMITOHEHTOB,
CoJlepP/KALUX HE BCTPEIAIOHecs B IPUPOJE OMOCHHTETHYECKHE Iy TH.

Knerounas nHAeHepus. MeToapl KyJlbTypbl KIETOK H TKaHell pacTeHu#l u
sxuBoTHEIX. Kpuobanku. Comariieckast rubpuausands U COMAaTHUECKHH
sMGpuorenes. FCrnonb3oBaHue TaljloMA0B B CEJICKINH pactenuil. Ilonyuenue
MOHOKIOHAILHLIX anmumei. Mcnonv3o8anue MOHOKIOHANbHOIX U NONUKNOHANLHBIX
anmumen 6 meduyune. VICKyCCTBEHHOE — OIUIOAOTBOPEHHME. PexoHCcTpyKIIHS
GiIeKIeTOK 1 KIOHHPOBAHUE JKUBOTHEIX. MeETOM TpaHCIUIaHTAlUK ANep KICTOK.




TexHonozui 0300pOGIEHUs, KYTbMUCUPOBAHUS U MUKPOKNOHATIBHOZO PA3MHONCEHUS.
CeNbCKOXO3ALUCMBEHHBIX KYN1omyp.

XpomocoMHas ¥ TeHHas HHKECHCPUA. McKyCCTBEHHbI CUHTE3 ICHA M
KOHCTPYHpOBaHHE PEKOMOMHAHTHBIX JTHK. Co30anue mpanczeHHblx OpeaHusmos.
JlocTrKeHUS 1 TEPCIIEKTHBEI XPOMOCOMHOM ¥ TeHHOH HHXKEHEPUH. JKOJIOTUYECKUE
U STHYECKHE Ipo0sieMbl FeHHOH HHIKCHEPUH.

MeMUUHCKHE OMOTEXHOJIOTHH. [locrrenomuas nudposas MeIULMHA. TTLIP-
nuargoctika. MeTaboloMHBIM  aHATIH3, FeHOLEHTPUYECKHUH aHalu3 TpoTeoMa
qesloBeKa Ulsl OLEHKH COCTOSHMs ero 3J0poBbs. FICIOJIB30BaHUE CTBOJOBBIX
xieTok. laprerHas —Tepamus —paka. 3D-6uoHIKeHepUs UL pa3paboTKH
dyHIaMeHTANLHBIX OCHOB MEJMLMHCKHX TEeXHOJIOTHUM, CO3aHMs KOMIUIEKCHBIX
rxaneil coueTaHHEM TEXHOIOrHH TPEXMEepPHOro OMONpPUHTHHTA H ckaddonnunra
IS pelleHus 3an1a4 I1epCOHATM3UPOBAHHON MEIMUMHEL

Co3jaHne BEKTOPHBIX BAaKLKMH C LENBIO OOSCHEueHHs KOMOMHHPOBAHHOM
saumTel oT Bo3Oymureneit OPBH, ycraHOBIEHHE MOJCKYJIAPHBIX MEeXaHU3MOB
dynkunonnpopanust PHK-coiepxaiiix BUpYyCOB, BBLI3BIBAIOIIMX OCO0O OIACHBIC
3a00JIeBAHK UeNIOBeKa 1 JKHBOTHBIX.

Jlemouncerpanuu

TaGuuibl U cxeMbl: «Vcrmonbp30BaHe MUKPOOPraHU3MOB B MPOMBIIUIEHHOM
pou3BojicTBe», «KieTouHas HHKEHePU, «[eHHasT MHKEHEPHSD.

JlaGoparopunas padora «Mzyuenue 00BeKTOB OMOTEXHOJIOTHHY.

Mpaxruueckast pabora «llonyueHue MOMTOTHOKHUCIIBIX MTPOLYKTOB.

Drerypeust  «bHOTEXHOIOIHS  —, BaJKHENIIass IPOU3BOJUTENbHA CHa
COBPEMEHHOCTH (Ha OHOTEXHOJIOTHYCCKOS TIPOU3BOZACTBO)».

11 KIIACC

Tema 1. 3aposkaenne u pasBuTHe 3BOJIOUHOHHLIX npeacTaBieHHil B
OHOoJIOrHH

dpomomronnas Teopuss Y. Jlapeuna. [IpennmochUIKd  BO3HHKHOBCHHA
napsuHu3Ma. JKu3Hb U HayUHAsd AEATE/IBHOCTD Y. lapBuHa.

JIBEKYLIME CHIIBI 3BOJIOIMH BUIOB 110 . Jlapsuiy (BBICOKAsI ”HTEHCHBHOCTh
pasMHOJKEHHsSl  OPraHu3MOB, — HACIE[CTBEHHAs — H3MCHYHMBOCTE, Ooprba 3a
CyILIecTBOBaHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

OdopmiieHie CHHTETHYECKOH Teopur 3IBOJIOLHH (CTD). HeiitpanbHas
teopuss  oBomormd.  CospemeHnHas — IBOJNIOLMOHHAN ouoyiorus. 3HAYEHHE
3BOJIIOIMOHHOM TEOPUH B (bopMHpOBaHHI:I eCTeCTBEHHO-Hay4YHOH KapTHHBI MUpa.

Jlemoucrpanuu




[Moprpeter: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. JK. Cenr-Hnep, K.
Kiosbe, Y. Japsun, C. C. YetBepuxos, W. Y. [lImansraysen, k. Xonneitn, . K.

Bensies.

Tabmuuer u cxemer: «Cucrema sxxuBoi mpupost (1o K. Jlunnero)», «JlecTHuma
JKUBBIX CyIecTs (mo Jlamapky)», «MexaHusMm (popMUPOBaHUs MPUCIOCOOIEHHH Y
pacTeHui 1 KUBOTHLIX (1o Jlamapky)», «Kapra-cxema mapupyra myremectsus Y,
Hapsunay», «Haxomku Y. apsunay, «Popmbl Gops0bl 3a CyLIeCTBOBaHUEY,
«llopozaer romybeit», «Muoroodpasue KyJIbTypHBIX (OpM KarycTb», «Ilopospl
JIOMAIIHKUX KUBOTHBIX», «Cxema o0pasoBaHus HOBEIX BumoB (o Y. [lapeuny)»,
«CxemMa COOTHOLUEHMS [BIKYIIMX CHJI 9BOJIOLHN», «OCHOBHBIE IOJIOKEHHUSI
CMHTETHYECKON TEOPHUH 3BOJIIOLIMI.

Tema 2. MHKPOIBOMIOLHS H €€ Pe3yJIbTaTbI

[Monmymsiuust kaxk snemeHTapHas eIHHULA 3BONIOLUH. COBPEMEHHBIE METOIBI
OLIGHKM TI'E€HETHYECKOIO pa3HooOpasusi U CTPYKTYpbl MOMyJsiuil. M3meHeHue
reHo()OHNA TOMY/IALMH KaK 3JICMEHTapHOE SBOJIIOLUOHHOE SIBJIEHHE. 3aKOH
renetuyeckoro pasnosecus k. Xapau, B. Bailin6Gepra.

Duemenrtapuble  (pakTOpsl (JIBHMIXKYLHE CHIIBI) 3BOJIONKH, MyTaluOHHBIH
npouece. KomOunartusnas u3MeHYHBOCTB. [peiid) reHoB — ciyvalinble
HEHANpPaBJICHHBIC H3MEHEHUsI YacTOT ajljie/ied B oMy LIusiX. D¢ QeKT OCHOBATEIS.
Oppexm Oymovinounceo eoproiuka. Crudicenue 2eHemuueckozo pasHoobpasus.
npudunsl u cnedcmeus. Ilposenenue sgpgpexma opeiiha 2enoe 6 Gonvuiux 1 ManbIx

NONYIAYUAX. Murpauuu. M3ousiuus TIOITYJISILIMHA: reorpaduueckas
(npocrpancTsenHas), O1ooruyeckas (penpoayKTUBHa).
EcrecrBennbit  o16op — mnanmpasisuommii  daktop 9Boonud. DopMsl

eCTCCTBCHHOIO — 0TOOpa:  ABWXKYLIMH, CTa0MIM3MPYIOILMM,  pa3phIBAFOLLHM
(nmspynTusnbii). Tlonosoit or6op. Bo3sHMKHOBEHHE M 3BOJIOLHMS COLUAIBHOIO
MOBEACHUS KUBOTHDBIX.

llpucrioco0neHHOCTE  OpraHu3MOB — KaK — pe3yJbTaT  MHKPOIBOJIOLHH.
BosHuKHOBEHHE TIPUCIIOCOOIEHUH Y Opranu3MoB. ApoMop(o3sl U WAHOA AT TALIUH.
[Ipumepsl nprcnocoOnenuii y oprann3moB: Mopoiorudeckue, GU3U0IOTHUECKHE,
Ouoxumuucckue, — nosefeHyeckne.  OTHOCHTENBHOCTE — NPHUCIOCOGIEHHOCTH
OpraHKU3MOB.

Bupn, ero kpurepum u crpykrypa. BumooGpazoBaHue Kak pe3ynmbTaT

MUKpooBojouni. Maomsnus — kmoueBolt daktop BHA00OpazoBanus. IlyTu u
CrIoco0bI BU1000pa30BaHMSI: aJlonaTpuyeckoe (reorpaduueckoe),
CUMITATPUUECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE» (monuIIONIU3AIIHS,

rudpuansanus). JIMTeNbHOCTE 3BOTIOIHOHHBIX TPOLIECCOB.
Mexanu3sMer popMupoBaHust OHOIOFHUECKOrO Pa3HO00pa3Hs.




Ponb 3BOTIONUOHHOM OHOJIOTHH B pa3padoTKe HaAy4YHBIX METOJIOB COXPAHEHH
GuopazHoobpasus. MUKpPO3BOJIOLMA M KOIBONIOLHS IapasUTOB M HX XO34EB.

Mexann3Mbl (JOPMHPOBAHHUS YCTOMIMBOCTH K AHTHOMOTHKAM M CIIOCOOBI OOPBOBI €
HEH.

JemoncTpanuu

Ioprpern: C. C. YerBepukos, 9. Maiip.

Tabnuipsl M cxeMbl: «MyTallOHHas HW3MEHYMBOCTEY», «llomymsauuonnast
CTpyKTypa Buaa», «Cxema mpossienus 3akona Xapau—Bannbepra», «/[Ipmxymne
CHJIBI DBOJIFOIIMIY, «DKOJIOIMYECKas M3OSIIUS TMOMYJIAIUH CeBaHCKOH (Qopey,
«eorpaduueckast U307 1S JIHCTBEHHHUIBI CHOUPCKOH 1 JIMCTBEHHHULIBI 18y PCKOID,
«TonyJISIIMOHBIE BOJHBI YHCICHHOCTH XMIIHUKOB M XKepTBy», «CXema NeHCTBUS
eCTeCTBEHHOTI0 0TO0pay, «Popmbl 60psOEI 3a CylLlecTBOBaHNE, «MHAYyCTpHaNbHBIA
MenaHu3My,  «OKusbie  uckomaembley,  «IIOKpOBHUTENLCTBEHHAs  OKpacka
JKUBOTHLIX», «lIpemymperxaioias OKpacka >KHBOTHBIX», «DHU3HOTOIHYSCKHE
amanraunny, «lIpucriioco0IeHHOCTE OpPraHu3MoB K €€  OTHOCHTEJIBbHOCTBHY,
«Kpurepun sujay, «Buabl-asoiinukny, «CTpyKTypa Buja B mpupoze», «Crocodsl
BU000pazoBanus», «I eorpaduueckoe BUI000pazoBaHue TPEX BUJIOB JIAH/IBILEH,
«DKonoruyeckoe BHA000pa3oBaHie BUIOB CHHHULY, «IIONUILIOMIBI PacTEHHID,
«KamycTHO-peieuHblil THOpuIY.

OGopynoBanue: repbapuu pacTeHUH, KOJJIEKIHH HACEKOMBIX, dydesia ITHL U
3Bepeil ¢ NpuMepamMil pasiMIHBIX IPUCIOCOOIEHHH, Yyyelia IITHI U 3Bepel pasHbIX
BUJOB, repbapuu pacTeHWi OJM3KUX BUAOB, 00pPA30BaBIIUXCS Pa3IHMYHBIMH
CriocoOaMH.

JlaGopatopuas padora «BplsiBieHHe U3MEHUUBOCTH Y 0COOEH OJTHOTO BHIAY.

JlaGoparopuas padora «IIpucriocodieHus: Opranu3MOB ¥ HX OTHOCHTEIbHAS
1eJ1eCO00Pa3HOCTLY.

JlaGopatopuasi paGora «CpaBHeHHe BHJIOB 10 MOP(OIOTHIECKOMY
KPUTEPUION.

Tema 3. MagposBoIouHst 1 ¢¢ pesyabTaTbl

Merojbl  U3ydeHHSI MaKpo3BOJMOUMH. [laleoHTOJOrHYECKHe  METOIBI
u3ydeHus opojnonud. Ilepexomuble  (GopMbl M (DUIOTEHETHYECKHE  PSIbI
OpTaHU3MOB.

buoreorpaguueckre MeTOAbI M3ydeHus: 3BoNronHH. CpaBHeHHE (IOpPEI U
(gayHbl MaTepuKoB M OCTpoBOB. buoreorpaduueckue obmacty 3emid. Buubl-
YHAEMUKHU U PEJIUKTBIL.

DMOPHUOJIOTHYECKHE U CPABHUTEILHO-MOP(OIOrHYECKHe METObI H3YIEeHHUs
9BOMIOLMHK. | 'CHETHYECKHE MEXaHW3MBbl 3BOJIIOLMHA OHTOT€HEe3a H IIOSBJICHHS
SBONIOLMOHHLIX  HOBILICCTB. | OMOJIOrMYHBIE M aHAJOTHYHBIE  OpraHbl.
Pyjumenrtaprble  Opraibl M aTaBu3Mbl.  MOJEKyNIsApHO-reHeTHYeCKHe,




OuoxumMuuecKue u MaTeMaTUYECKHEe METOMbI U3y YeHus 9BOJIIOLMH. ['OMosI0THYHEIE
reHel. CoBpeMeHHbIe MeTo b ITOCTPOEHHUS (PUIIOTEeHETHYECKIX JEPEBLEB.

XpomocoMHsIe MYTallHK ¥ 3BOJIIOIHS TeHOMOB,

Obmue 3aKOHOMEpHOCTH (MpaBuiTa) Bomonuu. Ipunyun cmene: DyHryuil,
HeoGparumocrs spomorun, AnantuBHas pamuanus. Hepasromeprocts Temmos
9BOJIOLUH.

Hemoncrpamun

[oprpersr: K, M, Bap, A. O. Kosanesckuit, O, Mronnep, 3. lekxkens,

Tabmuupl 1 cxempr: «Dunorenernueckuii PAL Jowanu», «Apxeontepukey,
«3Bepo3y0ble AILEpe»,  «Crerouedansy, «Punnogurery, «CeMeHHbIe
HNALOPOTHUKWY, «bHoreorpapuuecke 30HBI  3eMJIu», «Hpeiigy KOHTHHEHTOBY,
«Pemukrbly, «Hauampupie CTaIuH 3M'6pH0Han5Horo PAa3BHTHS IT03BOHOYHEBIX
KHBOTHLIX»,  «['OMonornunpre y AHAJIOTHYHBIE  Opragbly, <(Py,[[HMeHTbI)>,
«ATaBU3MBIY, «XPOMOCOMHBLe HabOpBl 4YeyoBeka u luMIIan3e», «I naBHble
HalpaBIICHUS 3BOJIIOLUKY, «OBHe 3aKOHOMEPHOCTH 3BOJTIOLHMY.

Obopynosanue: KOJUIeKLuY, repbapuu, Myispku HMCKONIAEMBIX OCTATKOB
OPraHHU3MOB, MYJISHKH FOMOJIOTHYHBIX, aHaJIOIMYHEIX, PYAHMEHTapHEIX Opra’Hos u
31‘3]3[/13;\408, KOJUIeKIH KU HaCeKOMBIX.

Tema 4. Ipoucxoxnenne u PA3BUTHE :KH3HU Ha 3emuie

Hayunble runoress HPOHCXOXKIGHHUS JKH3HM Ha 3Semie. AbHorenes u
HaHernepmust. Jlonayynsle npepcrapienus o 3aPOIKAECHUH JKM3HU (kpeannoHusMm).
['mnoresa nocrosnoro CAMO3APOIKAEHUS JKU3HN U ed ONpoBepkenue oneiramu .
Peu, J1. Cratannanu, JI. Hacrepa. [Mporncxosnenue KU3HHU U acTpoOHOIOrHs.

OcHoBHEIe 9Tarlbl HEOPraHW4YeCcKOH 9BOJIFOLIHH,. [Inanerapuas
(reonomquKaH) IBOJIOLHMA.  XuMuyeckass 3BosOLys, AOHOreHHBIH  cuyTes
OPraHHYECKHX BELIECTB U3 Heoprannyeckux. Oneir C. Muepa u T, Opw.
Obpazonanne HOJIUMEPOB U3 MOHOMEPOB, Koauepsarnas runoresa A, 1. Onapuna
THIIOTE3a MEePBUYHOIO OyiboHa JIx. Xouzelina, F€HEeTHYeCKass rumoresa [
Ménnepa. Pu6ozume (T. Yex) u rinoresa «vmupa PHK» V. T Hibepra.
DopmupoBanue MeMOpaH ¥ BO3HHKHOBE e IIPOTOKJIETKH.

Hcropus 3emmu n MCTOJLI e€ u3yuenus. Mckomnaempre OpraHHYeCKHE OCTATKH,.
I'eoxpononorus u eg MeTozel. OTHOCHTenbHas U abcomoTHas F€0XPOHOJIOTHUS.
['eoxpononoruueckas mxana- SOHBL, 3PBI, ITEPUOBI, STIOXH.

Hauaneueie sramp OPTAHHICCKOR sBomounn. I[losBienue p 3BOJIIOLIHS
HEPBLIX WICTOK. DBOOUUS MeTabonu3ma. BosnuknoBenue TIEPBBIX IKOCHCTEM.
CoBpemennnie MHKpOOHBIe GHOILIEHKH Kak amaror IICPBBIX Ha 3emite coobiiecTs,
Crpomarosnurel., I I[poxapuorsr u OYKAPHOTEL.




[Ipoucxoxnenne JYKapHOT (CI/IM6H6reHe3). OBOIONHOHHOE IIPOUCXOXKIEHHE
BUpYycoB. Ilpoucxoxnenne MHOTOKIICTOYHBIX  OpraHU3MOB, Bozuuknosenue
OCHOBHBEIX IpyImn MHOI'OKJIETOYHBIX OpFéfHI/IBMOB.

OCHOBHBIE 3Tarbl 9BOJIIOLHH BBICIIMX pacTeHHH. OCHOBHbIe apoMop§o3I
pacTeHui. BeIxon pacrenuit ma cywy. llosBnenue cropossix pacteHuii u
3apoeBanue uMH cymu. CeMeHHDe pacteHus. IIpoucxoxIeHne 1BeTKOBLIX
pacTeHuH. :

OcHoBHBIE 3Tarp] JBOJIOLMA JKHBOTHOrO Mupa. OCHOBHEIE apoMop¢o3kl
KHBOTHBIX. BeHjckas dayna. Kem6puiickuit B3PBIB — IOSIBIIEHHE COBpEeMEHHbIX
THIOB. Ilepshic Xopnossie skuBOTHEE, XKuzue B Boge. OBOJIIOLHS HO3BOHOYHBLX.
Ipoucxosxnenue amMmpubuii u pentuiui. llpoucxoxmenue MJICKOIIUTAIOIIUX U
nrtul.  IlpuHoun  kimovesoro apomopdoza. Ocpoenue 0ecrno3BoHOYHBIMU N
TMO3BOHOYHBIMH KHUBOTHBIMH CYIIIH,

Pazsutre xusuu mna 3emie 0 Spam W mepuojam: apxeti, IIPOTEPO30ii,
NaJIe0301, ME3030MH, KaliHO30I. OO1mas XapaKTepUCTHUKA KJIIMMATAa U F€0JIOTHYECKHX
liporeccos. Tlossnenne u pacuser XAPAKTCPHBIX OPraHU3MOB. Yrieobpasopanue:
CrO YCIIOBHsL 1 BIIMSIHME HA ra30BLIH cocTan aTMOC(pepsl.

Maccoseie BoimMmpanus — IKOJIOTHYIECKHEe KPU3UCHI TPOLILIOTO. [puuunel u
CJICACTBHMS MAacCOBBLIX BBIMHPAHMUIA, CoBpemeHHbBIH 5K0MOrHMYECKUT KPH3UC, €ro
ocobennoctu. [po6iiema COXpaHeHus: GuopasHoobpasust Ha 3emire,

Cospemennas cucrema OpraHu4eckoro mupa. [TpuHLuMBI Klaccupukaiuu
OprannsmMos. OCHOBHLIE CHUCTCMaTHYECKHE TPYIIIIBI OPraHU3MOB,

Hemoncerpaunu

[oprpersr: @, Penn, JI. Crnamnannanu, JI, Iacrep, M. N. Meunukos, A. U.
Ornapun, k. Xoneitn, I, Ménep, C. Munnep, T IOpu.

Tabmuuer u cxemsr: «Cxema onbita O. Penmy», «Cxema omprra JI. [Tactepa o
U3YUCHHIO caMO3apoxaeHus Ku3Hu», «Cxema oneita C. Munepa, T HOpwu»,
«JTanbl  HeoOpraHWuYecKoii IBOJIIOLHmY,  «I'eoxpoHoMOTHYecKas IIKama,
«Havannubie sramnm OPTaHUYECKOM 3BoMmoIUuy», «Cxema 00pa3zoBaHus dyKapHoT
nmyTéM cumOuorenesay, «CHcrema KHBOW  TIPHPOIBDY, «CtpoeHne Bupycay,
«ApomMop(o3sbl pacrenuity,  «Pununodurey, «OnHOKIeTOYHbIE BOZOPOCIINY,
«MHorokserounsie BoZopocnuy,  «Mxuy, «Tanmoporhuku», «omocemennsre
pacTeHust», «Oprannl LBETKOBBIX pactenuiiy, «Cxema pasBUTHS KMBOTHOTO MHUpa,
«ApoMOpQ o3kl KUBOTHBIX», «IIpocreiiliney, «Kuweynononocrusiey, «Iockue
HCPBHY,  «Hienncronoruey, «PBI1OBIY, «3eMHOBOTHEIEY, ((HpGCMBIKaPOH_[I/IeCH)),
«[Ituuiy, (<MJT€KOI'IHTEUOLLIH6)), «Pa3Butue xu3nu B apXencKol spey», «Pa3puTie
KU3HH B IIPOTEPO30HCKOI ope», «Pa3ButHe >km3HM B TaJICO30UCKOH  3pey,
«PasBuTHe KU3NH B Me3030iicKkoii 9pe», «Pa3BuTHe JKU3HHU B KaitHO30HCKO apen,
«CoBpemenHas crcTtema OPrannyecKoro Mupay.




Obopynosanue: repOapuu pacTeHHUH pPa3IMUYHBIX OTAENOB, KOJUICKLUU
HACEKOMBIX, BJIa)KHBIE Ipernaparhbl JXKUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJUIEKLIUH

WUTIOKOKHIX, CKEJICTBI [I03BOHOYHBIX XKUBOTHBIX, YydelNa IITUL] i 3BEPEH, KOJIEKITHU
OKaMEHEJIOCTEH, ITOJIE3HBIX MCKOIAEMBIX, MYJISDKM OPraHMYeCKUX OCTATKOR
OpPraHHU3MOB.

Bupryaasuas naboparopuasi padora «MoienupoBaHHe OIBITOB Mwiepa—
IOpu 1o u3yvennio aHOreHHOTO CUHTE3a OPraHUYECKUX COeIHHEHHI B IIEPBUYHON
aTMocdepey.

JlaGoparopnast padora «l3yuenue W ONMMCAHHE HCKOMAEMBIX OCTATKOR
JAPEBHUX OPraHU3MOBY.

Ipaxruueckas pabora «Msydenne ocobGeHHOCTEH CTpOeHMs pacTeHHUit
pasHBIX OTIEI0BY.

IIpaxruueckas padora «M3yueHne ocoGeHHOCTEN CTPOSHHUS TO3BOHOYHBIX
JKHUBOTHBIX ).

Tema 5. IlponexozkacHue yesioBeKa — AaHTPONOreHe3

Pasjiesibl v 3aaum aHTPOIIOIOrHU. MeTO/bI AHTPOIIOIOTHH.

CraHoBliende NPEICTaBICHHH O MPOUCXOXKAEHHH UYelIOBeKa. PelMrro3HbIE
BO33peHHsl. COBpeMeHHbIe HayUHbIE TEOPHH.

CxoJcTBo yenoBeKa ¢ )KUBOTHBIME. CHCTEMaTHUYECKOe ITOJI0KEHHE YeIOBEKA.
CBueTe/beTBa  CXOACTBA  YENOBEKA C  JKMBOTHBIMH:  CPaBHHTENBHO-
Mopdoornieckue, 5MOPHOJIOTHUECKHE, (GHU3H0JI0r0-OUOXUMHYECKHE,
nosejeHYeckre. OTIMYMS YEJIOBeKa OT YKUBOTHBIX. [IpAMOX0KIEHHE U KOMILIEKC
CBA3AHHBIX C HUM IPH3HAKOB. PazBuTHe roJ0BHOrO MO3ra W BTOPON CHTHAJIBHOH
CHUCTEMBI.

JIBuskyuike cuitbl ((pakTophl) aHTPOTIOTeHe3a: OMOJOTHYECKHe, COLUAIBHBIE.
Coorrouienne GHONIOrHYECKUX U COLUANBHBIX (GAKTOPOB B aHTPOIIOTeHe3e.

OcHOBHbIE CTaqMM aHTpPONOreHe3a. PaHiHe 4YeT0BEKOOOPA3HBIE OGE3bSIHbI
(TTPOKOHCYIIBI) U paliue ITOHTHAbI — OOLKe IPEKH Yel0BeK0OOPasHBIX 06E3bIH 1
IoJIeH. ABCTPAlIONUTEKM — IBYHOTHE NpeaKH Jiroaei. YenoBek yMelbli, IepBEIe
M3rOTOBJICHHs OpYIHH Tpyia. UenoBek NpsIMOXOISIIHNIL ¥ IIEpPBBIN BBIXOJ JIOAEH 3a
npejiespl Apukd. Yenosex refiens0eprekuii — o6umii mpe1ok HeaHAepPTaTbCKOTO
YEJIOBCKa M YeJOBeKa pasyMHOro. YejoBeK HeaHIEPTalbCKHM Kak B JIOEH
XOJIoANOro kiumara. YenoBek pa3yMHBIH COBPEMEHHOIO THIA, JICHUCOBCKHIA
YeJIOBEK, OCBOCHHC KOHTHHEHTOB 3a mpenenamu Adpuku. Ilameorenetuka u
aJIE0reHOMHUKA.

OBOJIIOLMS COBPEMEHHOIO 4esioBeKa. ECTecTBeHHbINH 0T6Op B MOMYJIALHSX
uesioBeka. MyTanmonnplii npouece u nomuMopgusM. 11omynsMHOHHBIE BOJIHBIL,

Apei reHoB, Murpanus u «d3pQPEKT 0CHOBATEN» B MOMYJIALUIAX COBPEMEHHOIO
yeJloBeKa.




Yenoseveckrne pachl. [lonstue o pace. boublive pacel: €BpONEOHIHAS
(eBpasuiickasi),  aBCTpano-HerpoujaHas  (IKBATOpHANbHAdA),  MOHIOJIOMIHAS

(asmarcko-aMepuKaHckas). Bpemst ¥ NMyTH paccejeHus uelloBeKa IO IIaHeTe.
EmuncTBO  dyesnoBeueckux — pac. HayyHass  HECOCTOSTENBHOCTH  pacu3Ma.
[TpucrmocoGMeHHOCTE YesloBeKa K pa3HbIM  YCJIOBHUSIM OKPY>KaroLIeH Cpelsbl.
Biustnue reorpaduueckoii cpebl 1 gpeiida reHoB Ha MOP(OIOTUIO U (YPU3KUOJIOTHIO
yesloBeKa.

MexIuCUMIUIMHApHBIE  MEeToABl B (u3udeckodl  (Omojoruyeckoi)
QHTPOIOJIOTHU.  DBONIOIMOHHAS ~ AHTPOIOJOTMS M I1aJe0aHTPOIIOIOTHs
YeJI0BEUCCKMX I10MYJISLMI. BHOCOHATIBHbIE HCCIeOBAHMsA TIPUPOIBI YeTOBeKa.
HcenenoBanue KO3BOJIIOUMN OUOJIOTMYECKOT0 U COLMAIIBHOTO B YEJIOBEKE.

Hemoncrpanuu

[Toptpetsr: Y. dapsun, JI. Jluku, 5. f. Porunckuii, M. M. I'epacumos.

Tabauie! 1 cxeMbl: «MeTozbl aHTPOIIOJIOTUNY, «I 0JIOBHOW MO3I YelIoBeKay,
«HenoBekoobpasHble 00e3bsiHb), «CKelleT 4eJoBeKa W CKeJIeT LIMMIIaH3e»,
«PyjMMEHTEl M aTaBU3MBDY, «JBUKYILHE CHIIBI aHTPOIOreHe3a», « IBOJIIOLIUOHHOE
JPeBO  4eJoBeKa», «ABCTpaJoNmHuTeK», «YenoBek  yMmenslid», «UYenosek
MPSIMOXOISIINIY, «JlenucoBckuii uenosex» «Heanaepransus, « KpoMaHbOHLED,
«[pekn yenosekay, «DTarbl IBOJIIOLUH YeIoBeKa», «Packl uenosexay.

OOopynoBanue: MyJsIKM — OKaMeHeJlocTeld, IIpeAMETOB  MaTepHalbHOH
KYJIBTYPbl  IPEIKOB  4eJoBeKa, penpoaykuuu (¢dororpapuu) KapTuH C
MU(OIOrMUecKUMU W OMOJCHCKMMM CIOKE€TaMH IIPOMCXOXKIEHHUSI YEeJIOBEKa,
doTorpaduu HaXOJIOK UCKOIIAEMBIX OCTATKOB YE€JIOBEKa, CKEJIET YeJI0BEKa, MOJENb
yeperia uejioBeKa | yepera LKUMIIaH3€e, MOJIE)Ib KUCTH YeJIOBEKa U KMCTH IIHMITaH3e,
MOJIEJTH TOPCA IPEJIKOB UeJI0BeKa.

JlaGoparopuasi padora «l3ydyeHHe OCOOEHHOCTEH CTpPOEHHs CKelleTa
4eJIOBEKa, CBSI3aHHBIX C IIPSIMOXO0KIEHHEM.

IIpakTnueckas padora «V3y4eHue s3KOJIOTHYECKUX aJanTalui YeJI0BeKay.

Tema 6. Jrouorust — Hayka O B3aUMOOTHOIUCHHSIX OPraHU3MOB H
HAJ0Praii3MCeHUbIX CHCTEM ¢ OKpYy:Kaloleil cpeaoi

3apokIeHNe U pa3BuTHe 3KoJIorud B Tpyaax A. 'ymbonsara, K. @. Pynse, H.
A. Cesepuona, 2. I'ekkensi, A. Teucnu, B. H. Cykauépa. Paznensl u 3amauu
9KOIOruu. CBs3b 9KOJIOTHHU C APYTHMHU HayKaMH.

Meroasl sxonoruu. [lonesble HaOnomeHUs. JKCOEPUMEHTHl B 3KOJIOTHU:
npupoJiHble U JabopartopHble. MoaenupoBande B 3KOJOIMH. MOHUTOPHHT
OKpYy>Karollleil cpelibl: JIOKAIBHBIN, perHOHAIBHBIA U ITT00aIbHBIH.

3HayeHHUe  OJKOJIOTMYCCKMX  3HAHMM I 4elioBeKa. KOJIIOHYECKOe
MHPOBO33peHHe KaKk OCHOBa CBsizell dernoBeuyecTBa ¢ Npuponod. DopmMupoBaHUE
IKOJIOMMYECKON KyJILTYPbl U 9KOJIOTMUECKOH rPaMOTHOCTH HACEJICHHMS.




JlemoHcTpanuu

IMoptpetsr: A. I'ym6omsar, K. @. Pynse, H. A. Cesepuos, 3. ['ekkens, A.
Tencmu, B. H. Cykaués.

Tabnumel 1 cxembl: «Pazyensl sxomorun», «Meroasl sKoIorum», «Cxema
MOHHTOPHHIA OKPYIKAIOLIEN CpeIbD».

JlaGopaTopHuas pabora «3ydyenue METOA0B JKOJIOTUYECKUX
HCCIIEJOBAHM Y.

Tema 7. Opranu3msl 1 cpeaa oouTaHusi

DKOJNOrHYCCKUE (PaKTOPBI ¥ 3aKOHOMepPHOCTH UX JedicTBus. Knaccuduxarms
3KOJIOrMUecKUX (PakTopon: abHoTHUECKHe, OMOTHYeCKHe, aHTpornoreHHele. Obiue
3aKOHOMEPHOCTH JaelcTBus sKojorudeckux (axropos. [Ipasuno munumyma (K.
lnpenrens, 10. JInbux). TonepaHTHOCTb. DBpUOHOHTHbIE U CTEHOOHMOHTHEIE
OpraHu3MBEl.

AGuorudeckue Qaxroppl. Cser Kkak sKojorHuecKui Qaxtop. JleficTBue
pasHbIX YY4CTKOB COJIHEUHOTO CIEKTpa Ha OPraHU3MbI. DKOJIOTHYECKHE IPYIIIIbI
pacTeHHM M JKUBOTHBIX IO OTHOLIEHWIO K cBeTy. CurnaibHas poJib CBeTa.
DoTonepuoaU3M.

Temmepatypa kak okojorudeckui Qaxrop. [encTBue TtemmepaTypbl Ha
opranusmbl. [loHKHIOTEpMHBIE W TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHble OPraHHU3MBI.

BraxxHocTh Kak okojorndeckuid «paxrtop. IlpucrocoOneHus pacTeHUl K
noJyleprkannio soxgHoro Oamanca. Krmaccudukauusi pacTeHUH 110 OTHOIIEHHIO K
Bose. [IprcrocoOeHus JKUBOTHBIX K H3MEHEHHIO BOJIHOIO PEXKIMA.

Cpeanl oOuTanusi OpraHM3MOB: BOJHAs, Ha3eMHO-BO3JylIHas, IOYBEHHAs,
rayOWHHAsE — MOJIOYBEHHAs,  BHyTpHOpraHuzMeHHas.  DHU3UKO-XHMHYECKHE
ocobennocTH cpeji 00uTanust opraun3MoB. [Ipucnocodnenns OpraHu3MoB K KU3HHU
B Pa3HbIX Cpejlax.

buosoruuecke puTMbl. BHemHwe u BHyTpeHHHE pUTMBL. CyTOuHBIE H
rOJIUYHBIC PUTMBL. [IpUCTIOCOONIEHHOCTE OPraHU3MOB K CE30HHBIM HU3MEHEHHAM
YCJIIOBUH KU3HMU.

Jusnentinie popmbl opranuzMoB. [oHsiTre 0 Jxu3HeHHOH opMe. JKHu3HeHHbIe
dopMBl pacTeHuii: JiepeBbsl, KyCTapHHKH, KyCTapHWYKH, MHOTOJIETHHUE TpaBhl,
oaHonetHue Tpasbl. JKu3HeHHBIE (OPMBI )KMBOTHBIX: THAPOOMOHTEI, '€OOHOHTHI,
a’3po0uoHTBI. OCOOEHHOCTH CTPOESHHS U 00paza JKU3HH.

buotuyeckue haxtopsl. Buabl OMOTHUECKHUX B3aUMOACHCTBUI: KOHKYPEHLIUs,
XMUIIHHYECTBO, cUMOMO03 U ero (opmbl. [lapazutusm, koomnepauus, MyTyallu3M,
KOMMCHCAJIU3M (KBapTHPaHTCTBO, HaxJICOHUIECTBO). Herpoduueckue
B3auMOJciicTBUs  (Tommueckue,  (opuueckue, (abpuueckue).  3HAYEHHE




OMOTHYECKHX —B3aMMOJACHCTBMI IS  CyLIECTBOBAHWS OpPTaHM3MOB B  Cpele
oOuTanus. [IpHHINTT KOHKYPEHTHOrO HCKITFOUEHHS.

JdemouncTpauun

Tabmuuer u cxembr: «Oxonoruueckue (akrtops», «CBETOBON CIEKTP,
«OKOJNIOrHYeCKHe TPYIIIbl JKUBOTHEIX 10 OTHOLICHHIO K CBETY», «TerIoKpoBHbIe
JKUBOTHBICY, «XOJIOJHOKPOBHBIE JKUBOTHGIEY, «DU3HONIOIMUEcKUe afanTaluu
KABOTHDLIXY, «Cpenbl  OOMTAHMS OPraHU3MOBY, «BHONOrMYECKHE pPHTMELY,
«Kuszuenusie (popMbI pacTeHHN, «Kusnennsle GpOpMbI IHUBOTHBIX», « IKOCHCTEMA
IMPOKOJIUCTBEHHOTO JIecay, «JKOCHCTEMA XBOHHOIO necay, «llemu muTaHusy,
«XHUIHHYECTBOY, «[lapazutuzmy, «Konukypenuus, «Cum0Omo3,
«Kommencanuzm.

OOopynoBanue: rep0apuu pacTeHHil MW JKMBOTHBIX, MPUCIOCOONEHHBIX K
BIIMSHUIO  PA3JIMYHBIX 3KOJIOIMHYeCKHX (akTOpoB, repOaphyl CBETONMOOHBBIX,
TEHEJIOOUBBIX ¥ TEHEBLIHOCIUBLIX PACTCHHUI, CBETONIOOMBBIE, TEHENIOOUBBIE U
TEHEBLIHOC/INBBIE KOMHATHBIE pacTeHus], repdapiy U KOJUIEKLIMH TENIO0IIO0UBEIX,
3UMOCTOHKHX, MOPO30yCTOHYMBBLIX PACTEHHH, dydena NTHIl ¥ 3Bepeid, repbapuu
pacreHni, OTHOCAILIMXCs K TUrpoduraM, KcepopuraMm, Me30(pUTaM, KOMHATHEIE
pacTeHKs NaHHBIX I'PYII, KOJUIEKIHH YKMBOTHBIX, OOUTAIOLIMX B Pa3sHEIX cpejax,
repbapud M KOJIEKLMH pPACTCHHHl M JKMBOTHBIX, OONAalOIMX uepTaMu
HPHCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHsM YCIOBHM JKM3HM, repbapuy u
KOJUICKLIMH PACTeHHH W JKHBOTHBIX Pa3IMYHbIX JKU3HEHHBIX (DOPM, KOJUIEKLHU
KUBOTHDIX, YUaCTBYIOLIMX B Pa3JIMYHBIX OMOTUYECKUX B3aMMOIEHCTBUSIX.

JlaGoparopuasi paGora «BblBieHHe NPUCIOCOONEHUH OPraHH3MOB K
BIIMSIHMIO CBETa.

JlaGoparopuasi paGora «BbLiBieHHEe NPUCIOCOOIEHMH OPraHM3MOB K
BIIMAHHMIO TEMIIEpaTy Py,

JlaGoparopnas paGora « Anarommudeckre 0coGeHHOCTH pacTeHuN U3 pa3HbIX
MECT OOUTaHUSD.

Tema 8. DKojiorust BHAOB M NOMyJIsIIHI

DKOJIOrMYECKUE  XAapaKTePHCTHKM  HOMyJsuuM.  Ilomymsmms — Kak
Ouostoruyeckas cucrema. Poib HEOTHOPOAHOCTH Cpembl, (PHU3UYECKHX GapbepoB 1
0COOEHHOCTeH 6HOJIOrHK BUIOB B (JOPMUPOBAHHUH [IPOCTPAHCTBEHHOM CTPYKTYpHI
nonynsuni. OCHOBHBIE 1OKa3aTeNH MOIMYJSUMH: YHCIEHHOCTh, IUIOTHOCTD,
BO3pacTHask W I0JIOBas CTPYKTYpa, pPOKAAEMOCTb, HPHPOCT, TEMII pOCTa,
CMECPTHOCTL, MUI'PALLHSL.

OKoJIOrHYecKas CTPYKTypa nomy suun. OueHKa YUCIeHHOCTH MOy IS,
JluHaMuKa MOMYJISIUMM W e€ peryisiius. BHOTHYeCKUH MOTeHIMAN MOIyJISIIHH.
Moznenuposanue quHaMuKy nomynsiud. KpyBble pocTa YHCIeHHOCTH NOILYJISLIMH.
KpuBele BbDKMBaHMs. Pery/silusi YMCIEHHOCTH HOMYNSNMH: pOib (aKTOpOE,




3aBUCALIMX ¥ HE 3aBUCSIIIX OT IIOTHOCTH. DKOJIOTHIECKHE CTPATerny BUIOB (I- U
K-crparerun).

[loustie 06 sKojormdeckoil Humre Buma. MectooOutanue. MHOroMepHas
Mozmenb okosormdeckod mumu Jhi.M. XatumHcoHa. Pazmepbl 3KOJIOTMYECKOH
nuiud. [ToTeHuManbHas ¥ peanu3oBaHHas HUALIH.

Buyi kaxk cucTeMa MOMyJslui. Apeaibl BUIOB. BHABI W HX JKM3HCHHBIE
CTpaTerni. JKOJIOTHUECKHE KBUBAJIEHTEL.

3aKOHOMEPHOCTH IIOBEACHMs] M MUIPaldii JKUBOTHBIX. buonoruyeckue
HUHBA3UH Uy KePOIHBIX BUJIOB.

Jdemonerpauuu

Iloprper: k. M. XaTuuncon.

Tabiuubl M CXeMbl: «OKOJIOTHUYECKHE XapaKTEPHCTHKH IIOMYJISLHKNY,
«IIpocTpaHCTBEHHAs — CTPYKTypa  IONylnauuu», «BospacTHbele — IHpaMH/IBI
nonynsuuny, «CKOpoOCTh — 3acelleHHsl  IOBEPXHOCTH  3eMJIM  Pas3id4YHBIMH
opranusMaminy, «Mozesns akosornueckoi Huy Jx. M. XarauHcoHay.

Obopynosanue: repdbapuu pacTeHHH, KOJUIEKIIUU KUBOTHBIX.

Jladoparopuas padora «lIprucrocobieHns ceMsiH paCTEHUH K PacCesICHHUIO.

Tema 9. Dkojiorusi cood1ecTB. IKOJOTHYECKHE CHCTCMBI.

CoobliecTBa OpraHusMoB. buoieHo3 u ero crTpykrypa. CBssu Mexuay
opranu3MamMy B OHOLEHO3E.

Dkocucrema kak orkpbitas cuctema (A. JDx. Tencnn). OyHKUHOHAIBHbBIE
OJOKM OpraHW3MOB B O3KOCHUCTEME: IPOJYLEHTbI, KOHCYMEHTBI, PEIyLECHTBL
Tpoduueckue yposuu. Tpouueckue wHenu H cerd. AOuoTHYecKHe OJOKH
skocucTeM. [TodBel ¥ Wbl B HKOCHCTEeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B 3KOCHCTEME.

OcHOBHBIE [TOKA3ATENH 9KOCHCTeMbI. brioMacca U MpoayKIus. DKOJIOTHUECKHE
MTHPAMEIBI 9HCeN, OHOMACCh 1 SHEPrUH. -

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpouku. Prykmyayuu.
Hanpapjennnie 3aKOHOMEpPHBIE CMEHbl cOOOMIECTB — CyKIecCHH. llepBu4HbBIE H
BTOpUUHBIE CYKIECCHH UM WX IIPUYMHBL. AHTPOIOreHHbIE BO3JAEHCTBHSA HA
cykueccud. KimmakcHoe coodriectso. bruopasHoobpasue u MoJHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOHUHBOCTH COOOLLIECTB.

[IpUpoaHBIE SKOCUCTEMBI. Drocucmensl 038P u pex. DKocucmemuvl Mopet u
oxearnos. Drocucmemopl MyHop, 1€co8, cmenell, nycimbvlHb.

AHTPOTIOreHHBIE IKOCHCTEMbBI. ArpoIKOcHUCTeMa. ArpoueHo3. Pasmudus
MEK1y aHTPOIOT€HHBIMH M TPUPOTHBIMH OKOCHCTEMAaMH.

Vpboskocuctempl. OcHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. I'opojckas
¢guopa u ¢dayna. CHHAHTpONHU3ALUI TOPOACKOH (ayHbl. buomorudyeckoe u
XO34HCTBEHHOE 3HaYeHHE arPOIKOCHCTEM B YPOOIKOCUCTEM.

’




3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOAEWCTBUN OPraHU3MOB B
aKoCcHCTeMax. Ponb Kkackadnozo aggexma u 6ud06-30upukamopos (kioueswix

61006) 6 ynkyuonuposaruu xocucmem. IlepeHOC SHEPIUM U BEIIECTB MEXKIY
CME@XHBIMH 9KOCHCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, IOMYJISLUN U SKOCHCTEM
B YCJIOBHIX €CTCCTBCHHLIX MU aHTPOIIOTCHHBIX BOBJIGIZCTBHFI.

Mexanuszmor 6030eticmeus 3a2pA3HeHUll PasHbIX MUN08 Ha CYOOp2aHU3MEHHOM,
OpcaHU3IMeHHOM, RONYNAYUOHHOM U IKOCUCHIEMHOM YPOGBHAX, OCHOBbl
OKONO2UUECKO20 HOPMUPOBAHUL AHMPONOZEHH020 6030eticmeusa. MeTomoIOTHS
MOHHTOPHHTA ECTECTBEHHBIX M AHTPOIIOTEHHEIX 3KOCHCTEM.

Hemouncrpauuu
IToptpet: A. JIk. Tenciu.
Tabmuuer  w cxembl:  «CtTpykTypa  OMOLEHO3a»,  «DKOCHCTEMA

LIMPOKOJIUCTBEHHOIO Jieca», «DKOCHCTeMa XBOMHOTO Jiecay, «OYHKLHOHANbHbIE
IpYHIbl OPIraHH3MOB B 3KOCHCTEMEY, «[{pyroBopoT BellecTs B aKocucTeMey, «Llenu
NuTaHus  (macTOMIIHAsl, JEeTPUTHAS)», «DKojorudeckas OHPAMHUAA HHCEN,
«JKoyornyeckas nupaMua OHOMAacchl», «JKOJIOTHYECKash MUpaMuAa 3HEPTHUY,
«O0pasoBanue Oonoray, «[lepsuunas cykueccus», «BoccTaHOBIEHME Jieca mMoce
noxapar, «2JxocucreMa ozepa», «ArpoueHosy», «KpyroBopoT BelecTB H MOTOK
OHEPruM B arpoleHosey, «lIpumepsr ypGoskocucrem».

O6opynosanue: repbapun pacTeHnit, KOJIEKUMH HACEKOMBIX, UydeJsa ITHI[ U
3Bepeil, repbdapun KyIbTypPHBIX H JUKOPACTYIINX PACTEHHH, aKBAPUYM KaK MOZIENb
HKOCHCTEMBI.

Ipakruueckas padora «M3yuenue u onucanue ypoosIKOCHCTEMBY.

JlaGoparopuasi paGora «lI3ydeHue pasHOOGpasus MEIKHX TOYBEHHBIX
YJIEHHUCTOHOTUX B Pa3HLIX 9KOCHCTEMAX.

JKCRypeust «IKCKypeus B TUIMYHBIA Gunoreouenos (B nyOpaBy, OepesHsIK,
eNIBHUK, HA CYXO0JILHBIN MM IOMMEHHBIH TyT, 03epo, 00JI0TO)».

Jrerypenst «IDKCKypeHsl B arpo3KoCHCTeMy (Ha IOJ€ MM B TEIUIHYHOE
X035 CTBO)».

Tema 10. Buocdepa — rinodanbhas 3K0cHCTEMA

buochepa — obOumennanerapuas obGosouka 3emid, rje CYIIECTBYET MM
CylleCTBOBAIA KU3Hb. Passurue npeacrasieHuid o 6uochepe B Tpymax D. 3iocca.
Yuenue B. M. Bepnazckoro o 6uocdepe. Obnactu 6uocheps! 1 eé coctas. XKupoe
BEILIECTBO OHOCHEPDI U ero GyHKIHH.

3axonomeproctu cymecTBoBaHus Guochepsl. Ocobennoctr Guochepsl Kak
rIodaibHOM sKocucTeMbl. [luHaMudeckoe paBHoBecue B 6uocepe. Kpyroopote!
BELLECTB U OMOreOXHMHUYECKHEe LUKIIBI (YIJIepo/a, a30Ta). PUTMHUHOCTD SIBICHUI B
ouochepe.




3onaneHoCTL OHochepnl. [Toustie o 6uome. OCHOBHBIE OMOMBI CYLUH: TYHAPA,
XBOMHHbIC Jieca, CMeIlaHHble M ILIMPOKOJUCTBEHHBLIE Jieca, CTENH, CaBaHHEI,

IIyCTBIHM, TPOIMYECKHE Jieca, BEICOKOTOphs. KnuMar, pacTUTeNbHBIN 1 KUBOTHBIN
MHP OHOMOB CYIIIH. .

Crpyxrypa 1 QYHKIHS )KUBBIX CHCTEM, OIIEHKA X PECYPCHOTO TMOTEHIHANA U
orochepHbIX QyHKIMIL

Jdemonerpauuu

[Toptpetsi: B. M. Bepnanckuii, 9. 3iocc.

Tabmuie 1 cxemsl: «[eocdepsl 3emmmy», «KpyroBopoT a3ora B IPHPOLE,
«Kpyrosopor yriepoma B mnpupone», «KpyroBopor Kuciopoia B IpPHUPOLE»,
«Kpyrosopor Bojibl B nipupojie», «OcHOBHBIE OHOMBI cymny», «KnnMmatndeckue
mosica 3eminy, «Tynapay», «Tadray, «CMemanssiid nec», «lLIMpokonucTBeHHBIN
necy, «Crenby, «CaBanHay, «[lycteinsy, « Tponuueckuit mecy.

OGopypoBanue: repdapuu pacTeHUi pasHbIX OMOMOB, KOJUJIEKLIMH JKHUBOTHBIX.

Tema 11. YestoBek u OKpy:Kalomas cpeaa

DKOJIOTHYECKHe KpH3UCBl W WX NpuuuHbl. Bo3nelicTBue denoBeka Ha
Ouochepy. 3arpsizHeHre BO3AyLLIHON cpeabl. OxpaHa Bo3ayxa. 3arps3HeHue BOAHON
cpensl. OxpaHa BOTHBIX pecypcoB. PaspyuieHue mnouBel. OxpaHa NOYBEHHBIX
pecypcos. M3meHnenue Kiumara.

AHTPONOre¢HHOE BO3JICHCTBUE HA PACTUTENBHBIM M KHBOTHBIA MHp. OxpaHa
PaCTUTCIBLHOIO M KHUBOTHONO MHpa. OCHOBHBIE NPUHLMIILI OXPaHbl IPUPOLIL.
Kpacuple kuuru. Ocobo oxpansemple npuponssle Teppuropun (OOIIT).
boranudeckne caibl U 300JI0TMUECKHE MAPKHU.

OCHOBHBIE TPUHLMIE YCTOWYHUBOIO Pa3BUTHSL YEJIOBEYECTBA M IMPUPOJBI.
PanmonajilbHoe  NPHUPOJIONOIB30BAHHE M COXpaHeHHe  OMOJIOrMYecKoro
pasnooOpasus 3emid. OOLIME 3aKOHOMEPHOCTH TIJIOGATBHBIX IKONOTHYECKHX
KpusucoB. OcOOEHHOCTH COBPEMEHHOI'0 KPU3KUCA U €TI0 BEPOSITHBIE MTOCIIE/ICTBUSI.

PazsurTHe METOAOB MOHMTOPHUHIA Pa3BUTHS OMNACHBIX TEXHOIEHHBIX
npoueccoB. Cucmemnvie ucciedosanus nepexoda K pecypcocbepezaioujeil u
KOHKYPEeHmMocnocooHotl snepzemuxe. buonozuueckoe pasnoodbpaszue u buopecypcol.
HayuonaneHoie uxgopmayuoHtele cucmemvl, obecneuusaioujue 00Cmyn K
ungopmayuu  NO  COCMOAHUIO  0MOENbHLIX  6Ud08 U dKxocucmem. (OcHOBbL
aKopeadbuIumayuu  IKocucmem U cnocobog 6opubel ¢  OUONOBPENICOEHUIMU.
Pexoncmpykyius MOPCKUX U HAZEMHBIX IKPCUCINEM.

Jemounerpaunn

TaOnuup! 1 cxeMbl: «3arpsi3HeHne aTMochepbl», «3arps3HeHne FTHAPOCchEps»,
«3arpszHenue noussly, «llapHukoBeiit addex», «Ocodo oxpaHseMble TPHPOIHbIE
TEPPUTOPUN», «MOAeNH yIpaBiisieMOro MUpay.




O6opynoBanue: (GoTorpaguu OXpaHseMBIX pacTeHMH M KUBOTHBIX KpacHo#
kuuru Poccuiickoit denepanuu, KpacHol KHUI'H perdoHa.




IMNJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MMN HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JUYHOCTHBIE PE3YJIbTATBI

®I'oC COO  ycranaBnupaer TpeOOBaHUSI K pe3yJibTaraM OCBOEHUS
o0y4alomMUMHCST  1IPOrpaMM  cpefiHero obinero o0pa3oBaHMs: JHUHOCTHEIE,
MeTalpeIMEeTHBIE U IIPeJIMETHELIE.

B cTpyKType TMYHOCTHBIX pe3yJIbTaTOB OCBOEHHS IIPOrpaMMbl 10 OHOJIOTHU
BBIIENIEHBI CIeNYIONIHe COCTABILSIIONIHE: OCO3HAHME 00y4aloUMUCS POCCUICKON
IPaKaHCKOW UIEHTUYHOCTH — FOTOBHOCTU K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
M CaMOOLIpeUeIIeHUIO,  Haiuyue  mMomueayuu K  OOydeHHIO  OHOJIOTHH,
yenenanpagienHoe pazeumue BHYTPEHHHX YOEKIEHHH JIMYHOCTH Ha OCHOBE
KIIOYEBBIX LIEHHOCTEH M MCTOPHYCCKUX TPajMLMi pa3BUTUS OHOIOTHYECKOTO
3HAHUSL, 20/MOBHOCIb U CNOCOOHOCHIL 00YYaIOIMXCsI PYKOBOACTBOBATECS B CBOEH
JEeSATe/IbHOCTH  LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMU, IPUCYLIMMHU CUCTEME
OHoJIOrMUecKoro 00pasoBaHus, HaIUYUe NPaBoCO3HAHUA SKOIIOTUIECKOH KYJIbTYPBI,
CHOCOOHOCIU CIMABUMDb LIEIIH U CTPOUTD KU3HEHHBIE TUTaHbI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUSI TPOTPAMMBI TTO OHOJIOIHH JOCTHIAIOTCS B
eAuHCTBe  yueOHOM M BOCIHUTATENBHOM HESITEILHOCTH B COOTBETCTBHHU C
TPaTULHOHHLIMH POCCHUCKUMH COLMOKYJIBTYPHBIMH, UICTOPUIYECKHUMH U JIyXOBHO-
HPaBCTBCHHLIMH LEHHOCTSIMHU, NPUHATBIMU B OOLIECTBE NpaBUJIaMH ¥ HOpMaMHU
MIOBEJEHHS. M CIIOCOOCTBYIOT IIpolieccaM CaMOIO3HAHHUS, CAMOBOCIHTAHUS U
CaMOPAa3BUTHS, Pa3sBUTHA BHYTPEHHEH MO3MLMH JIMYHOCTH, IAaTPUOTH3Ma H
YBAKEHMS] K 3aKOHY M NPABOINOPsAKY, YEJIOBEKY TPyAa H CTaplieMy IOKOJIEHHIO,
B3aUMIOIO  yBa)K€HUsI, OEpPeKHOT0 OTHOIIEHHSI K KYyJBTYPHOMY HACIEIHIO H
TpaauiusIM MHOTroHalMoHaubHoro Hapona Poccuiickoit denepanuu, mpupone u
OKpY2KalollleH cpele.

JlnygocTHple  pe3ynbTaThl  OCBOeHMsI yueOHOro mnpeamera «BHOIOrHS»
JOJDKHBI OTPakaTh FOTOBHOCTL U CIIOCOOHOCTL 00yUalOUXCsl PYKOBOACTBOBATHCS
CPOPMUPOBAHHON BHYTPEHHEH TO3UMLHKEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX
OpHEHTAUMH,  TMO3UTHBHLIX  BHYTPEHHHUX  yOEXKIEHWH, COOTBETCTBYIOIIMX
TPaJULMOHHBIM [EHHOCTSAM POCCHICKOIro 0OLIecTBa, pacllupeHHe >KH3HEHHOIO
OIBITA W OlLITA JESTEILHOCTH B IIPOLECCE pealM3allii OCHOBHBIX HAIIpaBJIEHHH
BOCTIHTATEJILHON e TelIbHOCTH, B TOM YHCJie B YACTH:

1) rpasKaaHCKOro BOCHUTAHUS:

C()OPMHUPOBAHHOCTE I'PAKIAHCKON MO3UIUK 00YYAIOIIErocs KaK akTHBHOIO 1
OTBETCTBEHHOIO HJIeHA POCCUICKOTO 00IIIeCTRa;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX IPaB U 00s13aHHOCTEH, YBaXKeHHE 3aKOHA
H I'JPLIBOUOPSI,‘J,K&I;




FOTOBHOCTH K COBMECTHOI TBOPYECKOM JIeSTENBHOCTH IIPH CO3/1aHUH yUeOHBIX
POEKTOB, PpELICHHH Y4eOHBIX W  I03HABATeJBHBIX 3aJad, BBINOIHCHUHU

OMOJIOrMYeCKUuX JKCIICPUMEHTOB,

CIIOCOOHOCTL  OTpENeNATh COOCTBEHHYIO TIO3UIMIO II0 OTHOLUCHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HH U OOBICHATE €€;

yMCHHME YUHTBIBATL B CBOMX JeHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3AMMOCICTBHS JIIOJeH ¢ pasHbIMUA YOeXIeHUAMH, KyJbTYPHBIMU LIEHHOCTSIMH H
COIMAJIBHBIM MOJIOKEHHEM;

IOTOBHOCTh K COTPYJIHHMYECTBY B IIpoLecCe COBMECTHOTO BBINIOJIHEHUS
yuyeOHLIX, [O3HABATCIBHBIX M HCCIENOBATENIECKUX  3alad, YBa)XXUTEIBHOTO
OTHOLLICHUSI K MHEHHIO OIIIIOHEHTOB IIPH OOCYXAEHHHU CIIOPHBIX BOIIPOCOB
OHOJIOTHYECKOIro COLEPIKaHUS;

FOTOBHOCTD K T'YMAaHUTAPHOH ¥ BOJIOHTEPCKOH J€ATETBFHOCTH;

2) NATPHOTHYECKOTO BOCIIHUTAHHSI:

c(pOPMHUPOBAHHOCTH POCCHIICKOH IparkIaHCKON HAEHTHYHOCTH, IAaTPUOTH3MA,
YBaKCHUS K CBOEMY HapOjly, 4yBCTBa OTBETCTBEHHOCTH mepej POAHHOMN, ropAocTH
3a CBOM Kpaif, cBoio PojuHy, CBOH A3BIK M KyJBTYpYy, IPOLUIOE M HACTOSAIIEE
MHOTOHAIHOHAIBHOTO Hapoda Pocenu;

[IEHHOCTHOE OTHOLICHUE K IIPHPOJIHOMY HACIIENHIO U NaMsITHUKaM IIPHUPOLEI,
nocTukenusiM Poccuu B HayKke, MCKyCCTBE, CLIOPTE, TEXHOJIOTIHSX, TPYAE;

CIIOCOOHOCTDL OILICHMBATHL BKJIaZ POCCHUHCKUX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTHHM, IIOHHMAaHHsi 3HaueHus OWOJIOTUM B IO3HAHMH 3aKOHOB
IPUPO,Lbl, B JKU3HH YETOBEKa U COBPEMEHHOIO 00LIECTBa,

wieltnas yOeKAEHHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3ammuTe OredecTsa,
OTBETCTBCHHOCTD 32 €ro cyub0y;

3) 1YXOBHO-HPABCTBEHHOr0 BOCIIHTAHMSI:

OCO3HAIHE JIYXOBHLIX LIEHHOCTEH POCCUHMCKOT0 HApoa,;

c(h)OPMHPOBAHHOCTL HPABCTBEHHOIO CO3HAHMS, STHYECKOTO MOBE/ICHHUS;

CII0CO0HOCTL OLEHHUBATL CUTYAlMI0O M IPUHMMATL OCO3HAHHBIC pELICHUS,
OPHUEHTHPYsICh HAa MOpaJIbHO-HPABCTBEHHEBIE HOPMBI U II€HHOCTH;

OCO3HAHHUE JMUYHOIO BKJIAZa B IIOCTPOCHUE YCTOHYHBOrO Oy ayIero;

OTBCTCTBEHHOE OTHOLICHUE K CBOMM POJIMTEIISIM, CO3JaHHMIO CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHSATHS LEHHOCTEH CeMEWHOH JKHM3HM B COOTBETCTBHHM C
TpanulusimMu Hapoaos Poccun;

4) 5¢TETHYECKOIr0 BOCIIHTAHHS:

3CTETHYECKOE OTHOILUEHHE K MEpPY, BKJIIOuYasi 3CTETHKY OblTa, Hay4HOro H
TEXHMUYECKOIO TBOPYECTBA, CIIOPTa, TPy, OOLIECTBEHHBIX OTHOLIEHUH,

IOHHUMAHE YMOLMOHATBEHOTO BO3ACHCTBUS AKHUBOH IIPUPOJLI M €€ LIEHHOCTH;




FOTOBHOCTL K CaMOBBLIPa)X€HHIO B Pa3sHBIX BHOAX HCKYCCTBa, CTpPEMIICHHE
[IPOSIBJISAITL KAYCCTBaA TBOp'-lGCKOﬁ JJUYHOCTH;

S5) ¢usuyeckoro BocnuTaHusl, GOPMHPOBAHHUS KYJIbTYPbl 310POBbS H
AMOLHONAJIBLHOTO O1aronoxyusi:

NIOHUMAaHHE U pealli3alus 310poBOro U 6eszonacHoro oopasa )Ku3HH (310poBOE
MUTaHue, COOMI0IeHNe TMTHEHHYECKUX TIPaBHII X HOPM, COalaHCHPOBAHHBIH PEsKUM
BAHATHH M OT/bIXA, peryjispHas (u3Myeckas aKTHBHOCTE), OepeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOLIGHUSI K COOCTBEHHOMY (DH3HUECKOMY M
TICUXHUECKOMY 37I0POBBIO;

[IOHMMaHWe UEHHOCTH IPaBHUJI HMHAMBUAYAJIBHOTO M  KOJJIEKTHBHOIO
0e30macHOro MoBeACHMsI B CUTYALMSIX, YTPO/KAIOIIHUX 300POBLIO M HKU3HHU JIFOEH;

OCO3HAHHE TOCHEACTBHH M HENPUATHs BPEeIHBIX NpUBbIYEK (YHOTpebIeHHs
aJIKOroJIsl, HAPKOTUKOB, KYpPEeHHs);

0) TPYA0BOIro BOCIIHTAHHSI:

FOTOBHOCTD K TPYZY, OCO3HAHWE LIEHHOCTH MacTepCTBa, TPYI0JI00HE;

FOTOBHOCTL K AKTHBHOH JEATEIBHOCTH TEXHOJOTHYECKOH H COLMalbHOM
HAINpaBJeHHOCTH, CIOCOOHOCThL MHUIMUPOBATE, INIAHHUPOBATH M CAMOCTOSITEEHO
BLITOJIHATL TAKylO AesITeIbHOCTD;

MHTEpEC K pasiimuHbiM cdepaM NpodecCHOHAIBHON JeSTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHLIM BLIOOp Oyayliedl npodeccun ¥ peagr30BBIBATEH
COOCTBEHHLIC JKH3HEHHDIC TUIAHBI,

FOTOBHOCTL 1 CHOCOOHOCTL K 00pa3oBaHMIO ¥ CamMoo0pa3oBaHMIO Ha
MPOTSDKEHHK BCEH JKHU3HU;

7) 3KOJIOTHYeCKOr0 BOCIIHTAHUS: |,

9KOJIOTHYECKH 11eJIecO00pa3HOe OTHOLLIEHHUE K IPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3emlile, OCHOBE e€ CYLIeCTBOBAHHS;

IIOBBLILLCHHE  YPOBHS OKOJOTHYECKOW KyJIBTYPBI: IPHOOpETEHUE OIbITa
[UIAHHPOBAHUSL  MTOCTYNKOB M OLEHKM HX BO3MOXHBIX IIOCIENCTBUI [ys
OKpYJKalolleH cpe/bl;

OCO3HAHHE IN00aJBHOrO XapaKTepa 3KOJIOTHYECKHX IPOOIeM M IyTed HX
peLIeHHsI,

CIIOCOOHOCTD UCIIOJIL30BATh prodpeTaeMble Py H3ydYeHHH OHOJIOTUH 3HAHUS
U yMCHHSI [pH  pelleHMH  [pobiieM, CBSI3aHHBIX ¢  pal{OHAalbHBIM
IPUPONONOJBb30BaHKEM  (cobmojenre  MpaBHJ  TOBEJEHHS B  [PUPOJE,
HanpaBJCHHbIX HA COXpAHEHHWE pAaBHOBECHS! B JKOCHCTEMAax, OXpaHy BHJIOB,
3KOCHCTEM, Onocdepsl);

AKTHBHOE HCHPUsTHE ICHCTBUH, IPHHOCAIIMX BPeJl OKPY KaloIIeH MPUPOIHOA
Cpezne, yMeHHe MPOrHO3MPOBATh HEOJIArONpPHSITHLIE YKOJIOTHUECKHE ITI0CIIEICTBHS
NPeaNPUHIMAEMBIX JIeHCTBUM U NPe0TBpaIlaTh UX;




HaJIUYHME PAa3BUTOr0 SKOJOI'HYCCKOro MBIIIJICHH, 9KOJOrH4YeCcKOn KYNIBTYPHEI,
OIlbITa JCSATCIIBHOCTH AKOJIOTHYECKOM HaIIpaBJICHHOCTH, YMEHUA

PYKOBOJICTBOBATHCS MMU B TI03HABATENIEHOW, KOMMYHUKATUBHOM M COLMANBHOM
NpaKTHKE, FOTOBHOCTH K YYaCTHIO B TIPAKTHYECKON NEATENIbHOCTH 3KOJIOTHYECKON
HaIlpaBJIeHHOCTH; '

8) nenHoCTH HAYYHOI0 MO3HAHUSI:

c(OpMHUPOBAHHOCTL  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3sBUTHs HayKH M OOLLECTBEHHOH IIPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KyJIBTYP, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJIHKYJILTYPHOM MHPE;

COBEPILEHCTBOBAHNE SA3LIKOBOW M YMTATENbCKON KYJILTYpPBHI Kak CpencTBa
B3aUMOJEHCTBUSI MEXKIY JIIOJIBMH W TIO3HAHKS MUPa,

noHuManue creuu(GUkd OMOMOrMM KaK HayKH, OCO3HaHHS e& pONd B
(popMHUPOBAHMKM PALMOHAILHOIO HAYYHOTO MBIIUICHHS, CO3AaHHWH IEIOCTHOIO
IpeJiCTaBlieHns 00 OKpy’KalolleM MHUpPe KaK O €JHHCTBE I[PHPOJIbI, YelOBEKA U
o0miecTsa, B NO3HAHMM NPUPOIHBIX 3aKOHOMEPHOCTEH M pelleHuH Mpobiiem
COXPaHEeHUs! TIPUPOJIHOTO PABHOBCCHS,

yOCKAEHHOCTE B 3HAYUMOCTH OMOJIOTMH JUISI COBPEMEHHOM IMBHIIM3ALUM:
oleclicyeHysl HOBOIO YPOBHSI Pa3BUTH MEIHLMHBI, CO3MaHHE MEePCHEKTHBHBIX
OHOTEXHOJOrHH,  CHOCOOHBIX — peIlaTh  pPecypcHble  MPOOIEMBI  Pa3sBUTHS
UCJIOBEUCCTRA, [T0MCKA MTyTeH BBIXOJA U3 IVI00AJILHEIX 9KOJIOTHYECKHUX MPOo0JIeM U
obecrievenusl  repexoja K  YCTOMYHBOMY  PasBHTHIO,  paldOHAILHOMY
HCIOJIL30BAHMIO TPUPOAHLIX PECYPCOB M (JOPMMPOBAHUIO HOBBIX CTaHAAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTL B I10Jy4YeHHH OHOJIOTHUYECKUX 3HAHUW B IeNIX
MOBbLILIEHMsT  OOLIEH  KyJIbTYpBl, €CTEeCTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHON yacTh (PyHKLUUOHAIBHON TPaMOTHOCTH 00ydaromuxcs, GopMupyeMoi
IIPH U3yUeHUU OUOJIOTHY,

MOHMMaHHE CYIIHOCTH METOJOB MO3HAHMS, UCIONb3yEeMBIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH MCHOJb30BATh TMONy4YaeMble 3HAHHMsA JUId aHalu3a |
OOBSICHEHHMS! SIBJICHHI OKPYIKAIOLIEro MHpa W MPOUCXOMALMX B HEM W3MEHEHHUI,
yMEHME JleJlaTh OOOCHOBAHHBIC 3aKJIOUCHHs Ha OCHOBE HAy4yHBIX (AaKTOB U
MMCIOLIMXCS TaHHBIX C LENBIO MOJIyYeHHsT JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCII0JIb30BaTh OUONOTHYECKHe 3HAHMUA UL
pettenus npod/ieM B peanbHbIX KU3HEHHBIX CUTYallHsIX;

OCO3HAHME LEHHOCTH HAay4YHOH HIesITeIbHOCTH, TOTOBHOCTH OCYILECTBIISTE
MPOEKTHYIO M MCCIIEI0BATEILCKYIO A€ Te]IbHOCTD MHIMBUIyaJIbHO U B TPYIITIE;

FOTOBHOCTE M CIOCOOHOCTb K  HENpPephIBHOMY  00pa3oBaHHIO |
caM000pa3oBaHMIO, K AKTUBHOMY [OJIyY€HHMIO HOBLIX 3HAHMH 110 OGMOJOTHH B
COOTBETCTBHHU € YKM3HEHHBIMU MTOTPEOHOCTSIMH.




METAIPEIMETHBIE PE3YJIBTATHI

MeranpeMeTHBIE Pe3yJIbTaThl OCBOCHUS Y4eOHOro mpeamera «buomOrusy
BKJIIOYAIOT:  3HAYMMBIC 111 (OPMHPOBAHHS MHPOBO33PEHHUs 0OYYaAIOIIHXCS
MEKUCHUIUTHHAPHDIE (MEKIPEAMETHEIE) OOIEeHAYYHbIe MOHATUS, OTPAKAIOIIHE
LEJIOCTHOCTL HAYYHOH KapTHHBI MHpa M CHEUH(DHUKY METOIOB II03HAHHI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIUsi, SBIEHHUE, MPOLIECE,
CHCTEMa, Hay4HblH (aKT, MPHHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs,
uccie0Banye, Ha0JIHIeHIE, U3MEPEHUe, SKCIIEPUMEHT ¥ JIPYTHE); YHUBepCallbHbIE
yaeOHble jelcTBusl  (1103HABATENbHbIE, KOMMYHHUKATUBHEIE, DEryJsITUBHBE),
obecneunparomue GpopMupoBaHue GYHKUMOHAIBHON IPAMOTHOCTH M COLMANBHOIN
KOMIICTEHIIMH  OOy4aloLIMXCsl;  CIIOCOOHOCTE  O0YYalOIIMXCs — HCIIONb30BAaTh
OCBOCHHBIC MEKANUCLHIUIMHAPHBIE, MUPOBO33pEHYECKHEe 3HAHKS U YHUBEPCAIbHEIE
yueOHble IeHCTBHA B O3HABATE/IBHOM U COLMAIBHOM NPaKTHKE.

B pesynprare uzyuenus OHOIOTHH Ha YPOBHE CPeAHEro o0IIero 00pa3oBaHMs
y oOyuatowierocst OyayT cQOpPMHUpPOBAHBI I103HABATENBHBIE YHHBEPCABHBIE
y4eOHble JEHCTBUSI, KOMMYHHKATHBHBIC YHHBEpPCAJbHbLIE YyueOHBIE IeHCTBHS,
peryJisiTUBHLIC YHHBEpPCallbHble YYeOHbIe TeHCTBUsI, COBMECTHAS NESITEbHOCTD.

Meranpe/ivMeTible  pe3ylbTaTbl OCBOEHHSI TPOrPaMMBbl  CPEIHEr0 06IIero
00pa3oBaHMsl JHOJIKHBI OTPAKATE:

Osaagenue YHUBEPCaJAbHbIMH y4eOHBIMHU N03HABATE/bHBLIMH
ACHCTBUSIMH:

1) 0azoBble JIOrHYECKHE AeiiCTBHSI:

CAMOCTOSITCALHO  (pOPMYJMpOBAaTE M aKTyalH3HpoBaTh  mpobiemy,
paccmarpuBarh ¢ BCeCTOPOHHE;

UCIIOJIB30BAaTh IIPH OCBOCHHHM 3HAHUM NPUEMBI JIOTHYECKOIO MEBIIUICHUS
(amamusa, cunTesa, CpaBHEHHs, KiaccHuKand, 060611eH s), paCKPbIBATE CMBICI
OHMOJIOrMYEeCKUX TIOHSITHH (BBIICIATL UX XapaKTepHble NPU3HAKH, YCTaHABIHBATE
CBSI3U C APYTMMU MOHSITHSIMH); g

ONPENCNIATh LM [CITEIBHOCTH, 3ajaBas IapamMeTpbl W KPHTEPHH HX
AOCTHXKEHHS, COOTHOCHUTD Pe3yJIbTaThl AEsTeIBHOCTH C MOCTABIEHHBIMHU LENAMH;

HCIIOJIb30BATE OMOJIOTHYECKHE MOHATHS JUIsl 00bsICHEHUS (PAKTOB W SBICHHH
YKUBOHW MPUPOJILI, i

CTPOUTL  JIOTMYECKHE PACCYIKNCHUSA (MHIYKTUBHBIE, NeAyKTHBHBIE, IO
QHAJIOTHK), BBISBISITH 3aKOHOMEPHOCTH H IPOTHBOPEYMS B PACCMATPHBAEMBIX
SIBJIEHUSIX, POPMYJIMPOBATE BBHIBOJIBI M 3aKIIOUESHHUS;

[IPUMEHATE CXEMHO-MO/JICJILHDIE CPEJICTBA AT IPEJCTABICHHS CYIIECTBEHHBIX
CBSI3CH W OTHOLIEHMH B H3y4yaeMbIX OMONOMMYECKMX OOBEKTaX, a TakKKe
NPOTHBOPEUUH PasHOro poja, BBIABIEHHBIX B Pa3lUYHBIX WH()OPMAI[HOHHBIX
UCTOYHUKAX;




pa3pabaTbIBaTh IIAH pelleHHs MpoOJeMbl ¢ y4ETOM aHalM3a UMEIOLIMXCS
MaTepUaIbHBIX U HeMaTepUabHbIX PECYPCOB;

BHOCHUTH KOPPEKTHUBEI B JICATEIIEHOCTL, OLEHUBATE COOTBETCTBUE PE3YJIbLTATOB
[eJIsIM, OLIEHUBATE PUCKH MOCIEACTBUN JEATeILHOCTH;

KOOPJMHHPOBATh U BBIIOJIHATE pabOTY B YCIOBHSX PEabHOTO, BUPTYATBHOTO
¥ KOMOMHHUPOBAaHHOIO B3aUMOIEHCTBHSI;

pasBuBaTh KPEaTUBHOE MBILIIEHHE TIPH PEUICHUH KH3HEHHBIX TPOGJIEM.

2) 6azoBbIc HCCJICAOBATENLCKHE ACHCTBHSI:

BJIAJIETh HABbLIKAMM Y4e€OHO-HUCCIIEIOBATENILCKOM U MIPOEKTHON [eSITeNbHOCTH,
HaBBIKAMH  paspelleHuss [podiieM, CIOCOOHOCTBIO W [OTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METOJOB PEIIEeHHs] TPAaKTHYECKUX 3a/1a4, IPUMEHEHHIO
pa3aMYHBIX METO/IOB MMO3HAHMSI,

UCIIOJIL30BATL  PA3JIMYHBIE BUJABI JAESTEIBHOCTH 110 IOJYYEHHIO HOBOIO
3HaHMs, €ro HHTEplpeTally, IPeo0pa3’oBaHUIO M IPHUMEHEHHIO B y4eOHBIX
CHUTYalMsIX, B TOM YHKCJIE TIPH CO3JaHHH YUeOHbBIX M COLHANBHBIX [IPOEKTOB;

(bopMMpOBATL HAYUYHBIH THIT MBILIICHHMSI, BIQ/IETh HAYYHOH TePMUHOIOTHEH,
KJIFOYEBBIMH TMOHSITHIMH U METOHAMHU; -

CTABUTH U (POPMYIMPOBATL COOCTBEHHBIE 3aJa4yu B 00pa30BaTeNIbHOM
JESITeJILHOCTH M JKU3HEHHBIX CHTYaIlUsX;

BBISIBJISITh  TIPUYMHHO-CIEICTBEHHBIE CBSI3H M aKTyaJIM3UpOBaTh 3ajauvy,
BLIIBUI'ATEL FHIIOTE3Y €& PELISHHUs], HAXOIUTh apT'yMEHTHI JIJIS 10Ka3aTelIbCTBA CBOMUX
YTBEPIKICHHI, 3a/1aBaTh IlapaMeTPhbl U KPUTCPHH PeIIeHHUS;

AHAJM3MPOBATH  TTOJyYEHHBIE B XOJe pelIeHHs] 3aladyd pe3yJbTaThl,
KPUTHYECKH OLICHUBATE UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

AaBaTh OUEHKY HOBBIM CHTYaLHsIM, OUEHUBATH MPUOOPETEHHEIH OIIBIT;

OCYLICCTBISITL LCICHAIPABIEHHBIH MTOUCK IIEPEeHOCa CPEICTB M CIIOCcO00B
AEUCTBHsI B IPO(ECCHOHANBLHYIO CPEy;

YMETb IEPEHOCHUTh 3HAHHS B I03HABATENbHYIO U MPAaKTHYECKYIO 00JIacTH
JKU3HE)(eSITeJIbHOCTH;

YMETh HHTEIPUPOBATL 3HAHMSI U3 Pa3HbIX MPEIMETHLIX 00J1acTell;

BLIJIBUIATh HOBLIC MJICH, NpeAaraTh OpUIMHAJbHBIE TOAXOABI U PEIleHHS,
CTaBUTb [POOJIEMBI U 3a[1a4H, JOIyCKAIOIHE albTePHATUBHbIE PELICHHUS.

3) paboTa ¢ nudopmanueii:

OPHEHTHPOBATECS B PA3JIMUHBIX HCTOYHHKAX HH(pOpMaLUK (TeKcTe y4eGHOro
MocoOHst,  HAyYHO-LONYIAPHOH  JUTeparype, OHOJOIMYECKHX —CIOBapsX H
CIIpaBOHHMKAX, KOMIBIOTCPHBIX 0asax NaHHBIX, B VIHTepHeTe), aHAIM3HPOBATH
MH(OPMALHUIO PA3JHYHBIX BUIOB U (OPM IpE/ICTaBIeHHs, KPUTHYECKH OLEHUBATE
e€ IOCTOBEPHOCTH U HENPOTHBOPEUHBOCTE;




GopMyIHpOBaTEL 3alPOChl ¥ MPUMEHATh PA3JIMYHbIE METOMIBI MPH MOUCKE U
otOope GuoNOTHYECKOH HH(pOPMALUK, HEOOXOMMMOH /ISl BHIIOIHEHHs y4eOHBIX
3a1ady;

npuoOpeTaTh OIMBIT HCIONB30BaHUS HWH(MOPMAUMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTHH, COBEPIIEHCTBOBATE KY/IbTYPY aKTUBHOIO MCIOJIB30BAHUS PA3IMYHBIX
TIOUCKOBLIX CHCTEM;

CAMOCTOSATEIBHO  BHIGMPATh  ONTHMANBHYRD — (DOPMY  TpEeICTABIEHHS
Ouosornueckoit nHpopMaruu (cXembl, rpaQ UK, IUarpaMMBbl, TaOIUITB], PUCYHKH U
npyroe);

MCIIONB30BAThL HaydyHblMl SI3BIK B KadecTBe CpeAcTBa MHpH pabore ¢
Ouosorndeckoil  uHpopmauueil: NpUMEHATh XHMHUYecKHe, GH3HUeCKHe U
MaTeMaTH4YeCKHe 3HAKH W CUMBOIBI, (opMyibl, abbpeBuaTypy, HOMEHKIATYpY,
HCIIONIB30BaTh M NpeoOpa3oBbiBaTb  3HAKOBO-CHMBOJIHMYECKHE  CPEICTBa
HaIJIsL(HOCTH;

Bi@jeTh ~ HABBIKAMH ~ paclio3HaBaHWMS M 3allUTBl  HMH(pOpMalHKy,
MH(OPMALMOHHONH 0e3011aCHOCTH JTHYHOCTH.

OBJaagenue ynuBepcaabHbIMH KOMMYHHKATHBHBIMH 1eHCTBUSIMMU:

1) oGuienue:

OCYLUECTBIIATH KOMMYHMKALMK BO BCEX Cepax KU3HH, AKTUBHO Y4aCTBOBATh
B JlMallore WM JAUCKYCCHM 10 CyILECTBY oOcy:KmaeMoi TeMsl (yMEHHe 3a[aBaTh
BOIIPOCLI, BLICKA3LIBATL CYIICHHUS OTHOCHTENIBHO BBINOJIIHEHUS IpejularaeMoi
3aJaud, YYUTBIBATH MHTEPEChl M COIVIACOBAHHOCTDH IO3MLMH APYrUX Y4aCTHHKOB
JIAJIOra WIIH JIMCKYCCHM);

pacriozHasarh HepepOaybHbe CpefcTBa OOIUNEHHs, IOHMMATh 3HAYEHHE
COLMAJILHBIX 3HAKOB, IPEIIOCLIIOK BO3HHUKHOBEHHs KOH(IMKTHBIX CHTYalLUH,
YMETb CMSIT4aTh KOH(JIUKTEI U BECTH IIEPETOBOPBI;

BIAIETh Pa3IMYHBIMH CIloco0aMH OOLIEHHsA M B3aHMMOAEHCTBHS, ITOHUMATb
HAMEPEHHUsl IpYrUX JIOAeH, MPposBIITE YBaXKUTEIbHOE OTHOLIEHNE K COOeCeTHUKY
M B KOPPEKTHOH (popMe (pOpMyIHpOBaTh CBOM BO3Pa)KeHUS;

pasBEPHYTO M JIOIMYHO M3JIaraTb CBOK TOYKY 3PEHHUS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBmecTHASI ACSITEIbHOCTD:

' IOHMMAaTh M HUCIIOJIL30BATH IPEUMYIEcTBa KOMaHIHOW W HWHAMBHYaIbHOU
paboTnl Npu petenuu OHOIIOrHYecKoi npodiemMsl, 000CHOBBIBATH HEOOXOJUMOCTh
MpUMEHEHHUs IPYIIIOBBIX (OPM B3aUMOAEHCTBHS IIPH pellleHUH y4eOHOH 3ana4H;

BBIOMpATh TEMAaTHKYy M MeTOJ(bl COBMECTHBIX NeHCTBHH ¢ y4éroMm oOLIMX
MHTEPECOB M BO3MOMXKHOCTEH Ka)K0ro ujaeHa KOJUIEKTHBa;

NPUHMMATL L€ COBMECTHOM  JEeSITeNbHOCTH, OpraHU30BBIBaTH U
KOOPIMHUPOBATL JEHCTBHSL 110 €€ JOCTHXKEHUIO: COCTAaBJISITH IUIAH JEHCTBUH,




pacrpeaesiTh PodH ¢ Y4ETOM MHEHHM YYaCTHUKOB, OOCYXIATh Pe3yJIbTaThl
COBMECTHOMH padoTsbl;

OLIEHUBATDH KaueCcTBO CBOETO BKJIA/A U KaXI0r0 YYaCTHHKA KOMAaH/bI B O0IIUH
pe3yJbTar 110 pa3paboTaHHBEIM KPUTEPHSIM,

npe/yiaraTb HOBBIE IIPOEKTHI, OUEHWBATh HJAEH C IIO3WIHMH HOBH3HEI,
OPUTHHATBHOCTH, PAKTHUCCKOM 3HAYMMOCTH;

OCYLIECTBJIATL IO3UTHBHOE CTPATErHYecKoe IOBEICHHE B Pa3NHYHBIX
CUTYaLUsX, [1POsIBIISITE TBOPYECTBO U BOOOpakeHHE, OBITh HHULIMATHBHBIM.

OgJjiajienne yuuBepceajJbHbIMU PeryIsiTHBHLIMM AeiiCTBHSIMHU:

1) camoopranuzanus: |

MCIIOJL30BATL OHOJIOTMYECKHe 3HAHMs JUIS BBISBICHHS TMPOOIEM U HX
PELUEHHUS] B )KU3HEHHBIX M Y4eOHBIX CHTYALHSIX,

BLIOMpPATL HA OCHOBe OMOJIOTMHECKHUX 3HAHUM LEJIeBblE M CMBICIOBBIE
YCTaHOBKM B CBOMX IEHCTBHSIX W IOCTYIKaX 10 OTHOIIEHHIO K KMBOH MIPHUPOJIE,
CBOEMY 3/10POBBIO U 37I0POBBIO OKPYIKAIOIINX;

CAMOCTOSITEJIBHO OCYLIECTBIIATh TMO3HABATEIBHYIO AESTENbHOCTD, BLISBIISThH
npoOneMsl, CTaBUTL U (OPMYJIHPOBATE COOCTBEHHBIE 3aJlaud B 00pa3oBaTe/ILHOM
eI TCIILHOCTH H YJKU3HCHHBIX CUTYaALHAX ¢

CaMOCTOSITEJILHO COCTABJISITE [IJIAH PEIleH sl IPOOJIeMBI C Y4ETOM UMEIOLIMXCH
pecypcoB, COOCTBEHHbBIX BO3MOKHOCTEN U TTPEANMOYTEHNN];

HaBaTh OUCHKY HOBBIM CHTYALIHMAM,

pacluupsith paMKH y4eOHOTr0 NpejMeTa Ha OCHOBE JINYHLIX IPeANoYTeHNH];

JleJ1aTh OCO3HAHHLIH BLIOOP, apryMeHTHPOBATh €ro, 6paTh OTBETCTBEHHOCTD 34
peleHue;

OLIEHMBATH IPUOOPETEHHBIH OIIBIT;

CIIOCOOCTBOBATE (DOPMHUPOBAHHIO W MPOSBICHHIO MIHPOKOH SPYIULUHM B
pasHbplx o0JacTAX 3HAHWH, IIOCTOSIHHO IMOBLILIATE CBOH 00pa3oBaTeNbHBIA H
KYJBTYPHBIH yPOBEHb.

2) caMOKOHTPOJIL:

JaBarh OLEHKY HOBBIM CHTYallMsIM, BHOCHTH KOPPEKTHUBBLI B JESTEILHOCTE,
OLIEHHUBATEL COOTBCTCTBHE PE3YJILTATOB LIEJIAM;

BJIaJIETh  HABLIKAMH  I103HABATENIBHOM  pe(UieKCHH  Kak  OCO3HAHHA
COBEpIIAEMBIX JEHCTBMH M MBICIUTENBHEIX MPOIECCOB, WX PEe3yJbTaTOB H
OCHOBaHHMH, MCIIOJIb30BaTh NPUEMBI pedIeKCHUM IS OLEHKU CHUTYallHWH, BBIOOpa
BEPHOI'0 peLICHMSI, i

YMEThL OLEHHMBATL PUCKM M CBOEBPEMEHHO IIPUHUMATH PEIIEHHs [0 HX
CHIDKCHHIO;

IPUHUMATL MOTHBBI H apryMEHTbl JAPYrMX I[pH aHallu3e pe3yJbTaToB
IEsITC/LHOCTH;




3) npunsTue cedst U APYyrux:
NpUHUMATE ce0sl, MOHUMAasi CBOU HETOCTATKH M JOCTOMHCTBA,

[IpUHIMAaTh MOTHBLI M aApryMEHTBI JIPYTMX IIPHU aHAJIU3€ pe3yJbTaToB
IeATEIIbHOCTH; '

[IPU3HABATE CBOE MPABO U NPABO JPYTHX HA OIIMOKH;

pasBUBATL CLIOCOOHOCTD ITOHMMATh MU C IIO3ULMH APYTOro 4eloBeKa.
NPEJMETHBIE PE3YJBTATBHI

[TpenmerHbie  pesyapTaThl OCBOEHHMS COJEPXKAHHS y4eOGHOro npeaMera
«buomnorus;»  Ha yrayOGnéHHOM ypOBHE OPHEHTHPOBAHBI Ha oOOecreueHwe
npoduibioro  obywdenus — obydaromuxcss — Ouosorud. OHHM  BKJIIOYAIOT:
crequpUIeCKue Ui OMOJOTHH HayuHble 3HAHMUSI, YMEHHUS U CIIOCOOb! IeficTBHIIA 10
OCBOCHHIO, HHTEPIpETAlUl U Npeo0pa3oBaHUIO 3HAHHUH, BUIBI JESTEIBHOCTH I10
MOJIYUCHHMIO HOBBIX 3HAHWH U UX NPUMEHEHHIO B PA3jIMYHBIX YYeOHBIX, a TAKKe B
PEaTbHBIX JKM3HECHHBIX CUTyalusX. IIpeameTHble pe3ysibTaThl MpPEeACTaBIEHbl 10
roJlaM H3y4YeHHsl.

lpenmernple pesynbraThl OCBOeHHs ydeOHoro mpenmera «Buosorusy B 10
Kaacce NOMKHBI OTPasKaTh:

C(pOPMHUPOBAHHOCTL 3HAHHI O MeCTe U POJM OHOJOTHMH B CHCTEME
CCTCCIBEHHBIX HAYK, B (DOPMHUPOBAHMHM €CTECTBEHHO-HAYYHOM KAPTHHBI MHpA, B
HO3HAHHM  3aKOHOB  TPUPOMBI M« PELIEHHH NpoljieM  palHOHAILHOIO
NPUPOMONOJIBL30BAHMs, O BKJIAJE POCCHHCKUX M 3apyOeIKHBIX YUEHBIX B PA3BUTHE
OMOJIOrHH;

BlIaJICHHE  CHCTEMOH  OMONOrMYeCKMX 3HAHHUH, KOTOpas BKJIOYAET:
OCHOBOIIOJIArarolMe OUOJIOrHYeCKHe TEPMHHBI W TOHSTHs (KH3Hb, KIETKa,
OpranusM, MeTabOJIM3M, IOMEOCTas, CaMOpEryJISIIHs, CaMOBOCIPOU3BEIECHHE,
HAaCJIC/ICTBEHHOCTD, M3MEHYMBOCTD, POCT W Pa3BUTHE), OHONOrHYECKHE TEOPHH
(xnetounast reopust T. [lsanna, M. Hlneiinena, P. BupxoBa, xpomocomuas Teopust
nacrencrseniocrty 1. Moprana), ydsenns (H. M. BaBuwiosa — o ueHrtpax
MHOro00pasust U NPOUCXOIIAEHHS! KyJIBTYPHBIX PacTeHHM), 3aKOHbI (enuHOOOpa3Ms
IIOTOMKOB IIEPBOI0 TOKOJIEHHMsI, pacIIeIUIeHHs], YHCTOTLI 'daMeT, HEe3aBUCHMOTO
HacinenoBanuss . Meujens, TIOMONOTHYECKMX PAJOB B HACIEICTBEHHOM
usmenuusocty H. M. Basunosa), npuHuums: (KOMIUIEMEHTAPHOCTH);

BJIAJCHIE OCHOBHBIMH METOJAMHM HAyYHOrO IIO3HAHMS, MCIIONLE3YEMBIX B
OMOJIOIHYECKHX  MCCIICHOBAHUSIX JKUBBIX OOBEKTOB (OIMCAHHE, HU3MepeHue,
HA0JIIOIeHHE, IKCIIEPUMENT);

YMCHHC BLIICISTL CYILCCTBEHHBIE [IPU3HAKK: BUPYCOB, KIETOK IPOKAPHOT U
9YKapuoT, OIHOKJICTOUHDBIX W MHOIOKJIETOYHBIX OpPraHW3MOB, B TOM YHCJIE
Oaxrepuii, rpubOB, paCTEHUIl, JKUBOTHBIX U YeJIOBEKa, CTPOESHHS OPraHoB U CUCTEM
OPraHOB  pacTeHUH, JKUBOTHBIX, YeJIOBEKa, IPOLECCOB IKU3HEAEATENLHOCTH,




[IPOTEKAIOIIMX B OPraHU3MaxX PACTEHHH, JKMBOTHBIX U YeJOBeKa, OMOIOTHYECKUX
nporeccoB: o6MeHa BellecTs (MeTaGomyu3M), IPEBPAIEHNs SHEPIHH, OpOKeHHUs,
aBTOTPOQHOTO M TeTepOTPO(GHOr0 TUIIOB MUTaHMs, POTOCHHTE3d U XEMOCHHTE3A,
MHTO3a, Meilo3a, rameroreHesa, SMOpHOTeHe3a, TOCTIMOPUOHAIBHOIO Pa3sBUTHS,
PasMHOJKCHMSI,  WHIWBHIYalbHOTO  PasBUTHS  opraHusma  (OHTOreHesa),
B3aMMO/IEHCTBHS T€HOB, TETEPO3KCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YyCTaHaBJIMBATDh B3aMMOCBSI3H MEXKJy OPraHOMIAMH KIETKH M HX
(QYHKLMSIMHM, CTPOGHHEM KJICTOK pPa3HbIX TKaHeH M uX QYHKUMAMH, MEXIY
opraHamy ¥ CHCTEMaMHM OpPraHOB Yy pAaCTEHHM, JKMBOTHBIX M YeJOBEKa M HX
(QyHKIMSMH, MEXIy CHCTeMaMH OpraHOB H MX (YHKUHMSIMH, MEXIy dTanaMmu
oOMeHa BeUleCTB, 3TallaMy KJICTOUHOTO [IUKIIA U JKH3HEHHBIX LIMKJIOB OPraHU3MOB,
STanaMu HMOPHMOHAILHOrO PA3BHTHs, I'CHOTHIIOM W (DEHOTUIIOM, (EHOTHUIIOM H
dhaxTopanmu cpebl OOMTaHHUs;

yYMEHHE BBISIBJISITH OTIIMYMTEbHBIE MPU3HAKH JKUBLIX CHCTEM, B TOM YHCIIE
pacTeHHi, JKUBOTHBIX U YEJIOBEKa; 5

yMEHHe HCIOJL30BATh  COOTBETCTBYIOIIHE apryMEHTBI, OMOJIOTHYECKYFO
TEPMUHOJIOTHIO ¥ CHMBOJHKY AJsl J0Ka3aTelbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYCCKHUX I'PYIIIT,

yMeHHE peLiaTh ONOMOTHYECKHe 3a0ayul, BEIABIATE IPUYMHHO-CIIEICTBEHHbIE
CBS3M MEKIy MCCielyeMBIMU OHOIOrHYeCKUMHU NIPOLIECCAMU U SBJICHHUSIMH, JIeJIaTh
BBIBOJILI U [IPOTHO3LI HA OCHOBAHHH [TOJIyUEHHBIX PEe3y/IbTaToB,

yMeHHe BBIMOJHSITE JIa00paTopHble W IMpaKTHYecKue paboThl, coOMIOaTh
npasuiia npy padore ¢ yueOHbIM 1 1a00paTOPHBIM 000PYLOBAHUEM,

yMEHMEe BBJIBUraTh THIIOTE3bl, I[IPOBEPATH MX OKCIEPUMEHTAIbHBIMH
CpellCTBaMH, (OPMYJIMpYsl LeJb HCCIeJ0BaHus, aHaIM3HMpPOBaTh IOJyUYEeHHbBIE
pPe3yJbTaThl M JIeJIaTh BBIBOJBL;

yMEHHE Y4acTBOBaTh B ydeOHO-HCCIIENOBATEIbCKOH paboTe MO OMONOrHH,
SKOJOMMM M MEIAMLMIE, [IPOBOAMMON Ha 0a3e IIKOJBHBIX Hay4dHBIX OOIIECTB,
myOJIMYHO — TPEACTABISATE  MOJTyYeHHble  Pe3ysbTaThl  Ha  YYEHHYECKHX
KOH(pEePEeHLIHSIX;

yMEHHE OIEHUBATL JTHUYECKHE aCIeKThl COBPEMEHHBIX HCCJIEI0OBaHHN B
o0Jiacti OMOJIOTHH W MEIUITUHBI (KITOHUMPOBaHKUE, UCKYCCTBEHHOE OIUIOJOTBOPEHHE,
HallpaBjeHoe U3MEeHEeHHe TeHOMa ¥ CO3JJaHHe TPAHCTeHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISThL OCO3HAHHBIH BEIOOp OymylleH npodecCHOHaNIbHOMI
JIeSITENBLIOCTH B 00J1acTH OWOJIOTHH, MEeIULMHbLI, OMOTEXHOJIOTHH, BETEPHHAPHH,
CENBCKOr0 XO03SCTRA, [UIIEBOH IPOMBILIIEHHOCTH, YINIyOJsITh NO3HABATENILHBIN
MHTEpeC, HaNpaBieHHbI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOILEH MPOMECCHH U
MPOJO/UKEHHE — OMOJIOruyecKkoro o0pa3oBaHMs B OpraHU3alMaX — CpPeIHEero
npodeccHoHATBEHOIO U BhICIIEro 00pa3oBaHus.




llpeameTHbIe pe3ynabTaTel OCBOEGHMs y4deOHOro mpeamera «buomorus» B 11
KJ1acee NOMKHBI OTPAKaTh:

CPOPMUPOBAHHOCTh 3HAHUH O MecTeé M pONM OHONOTHH B CHCTeMe
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHHMM COBPEMEHHOW €CTEeCTBEHHO-HAYUHOM
KapTHHLI MHPa, B II03HAHHH 3aKOHOB TPHPONBI ¥ PELIEHHH SKOJOTHUECKHX
MpoOJIeM  4YeNoBEYeCTBA, A TaKKe B pELIEHHH BOMPOCOB PALHOHAIBHOTO
[IPUPO/OIIOJIL30BAHMS, W B (JOPMUPOBAHMM LEHHOCTHOIO OTHOIUCHHUS K MPHPOJE,
OOIIECTBY, YENOBEKY, O BKJIaLe POCCHACKHX M 3apyBeKHbIX yYEHBIX-GHOTOTOB B
pasBUTHE OMOIOTHH;

YMCHHC BJIaeTh CUCTEMOM OHMOJIOTMYeCKHX 3HAHHMN, KOTOpas BKIIOYAET
ONMPENCJICHNsT W IOHHMaHHE CYLIHOCTH OCHOBOIIOJIATAIOIIUX OHOJOrHUEeCKUX
TCPMUHOB M HOHATHI (BHX, 3KOcHCcTeMa, Ouocdepa), GHONOrMYECKHE TEOPHH
(9BoImOLHOHHAs Teopus Y. JlapBuHa, CHHTETHYECKas TEOPHs SBOIIOLIN), YUEHHS
(A. H. CeseprioBa — o myTsix u HanpasjeHUsX 3BOJIIOLKH, B.U. Bepnanckoro — o
buocdepe), 3akombl (reHeTHdecKoro pasHosecust k. Xapmu u B. BaiinGepra,
3apodbuuesoro cxoxcrsa K. M. bopa), mpasmma (Munumyma 0. JluGuxa,
SKOJIOIHHECKON ITMPAaMHU/Bl SHEPruM), THIOTe3bl (rumoresa «mupa PHK» V.
['unGepra);,

YMEHHE  BJaJeTh ~ OCHOBHBIMH  METOJAMH  HAy4HOIO  [103HAHWS,
HCTIOJIE3YEMBIMH B OMOJIOIHUECKUX HCCIIENOBAHMSX JKHBBIX OOBEKTOB H 5KOCHCTEM
(onucanue, usMepeHne, HabJIOLEHHE, DKCIEPUMEHT), CIIOCOOAMM BBISBICHHUI U
OLCHKH aHTPOIOTeHHBIX H3MEHEHHI B IIPUPOJIE;

YMEHHE BBIICNAT CYIIECTBEHHbIE IIPU3HAKU: BHJIOB, OHMOreOLECHO30B,
oKocucreM M Guoc(epbl, CTaGMIM3MPYIOIEro, JBWKYLIETO M Pa3pbIBAIOLIErO
€CTECTBEHHOI0 0TOOPA, AIIONATPHYECKOTO H CHMIIATPUYECKOrO BHI000PA30BaHus,
BMSIHESE  JBHOKYLIMX  CHJ 3BOJIOUMH  Ha  TIeHO(OHJ  MOMyJISIHH,
NPUCIIOCOOJICHHOCTH OPraHu3MOB K cpelle OOMTaHHUsA, Yepel0BaHMs HaIpaBJIeHUH
9BOIIIOLHH, KPYIOBOPOTa BELUECTB U I0TOKA SHEPTHH B 3KOCHCTEMAX,

YMCHHE yCTaHaBIMBAThL B3AMMOCBS3HM MEXAY IIPOLECCAMH 3BOJIOLHH,
ABIDKYLILMMH  CHJIAMM @HTPOIIOreHe3a, KOMIIOHEHTAMH Pa3jIMYHBIX 3KOCHCTEM M
NPUCIIOCOONIEHUAMH K HUM OPraHU3MOB;

YMEHHE  BBIABJIATL — OTJIMYMTCILHBIE — NPU3HAKH  JKUBBIX  CHCTEM,
NPUCITOCOOJICHHOCTE BHJIOB K Cpejle OGUTaHMS, aGHOTHYECKHX M OHOTHUECKHX
KOMIIOHEHTOB ~ OKOCHCTCM,  B3aUMOCBA3€H  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIOIeHHBIX H3MEHEHMH B 9KOCHCTEMaX CBOE MECTHOCTH,

YMCHHC  HCIIOJIb30BAaTh COOTBETCTBYIOIIME apPTyMEHTHI, GHOJOrMYECKYIO
TEPMHHOJIOTHIO ¥ CUMBOJIMKY IJIsI JI0KA3aTesIbCTBA POACTBA OPraHM3MOB Pa3HBIX
CHCTEMATHYCCKUX I'PYIII, B3aAUMOCBSI3H OPraHU3MOB WU Cpeabl 0OUTaHUs, eIHHCTBA




yeJOBEYECKHX pac, HeoOXOMMMOCTH COXpaHEeHHs MHOroobpasds BHIOB U
3KOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHMS MPUPOJIEL M 1eJI0BCUECTRA,

yMeHHe pelaTh OUoIornyeckue 3a1auu, BbIABIATE IPUIHHHO-CIICICTBCHHBIC
CBSI3U MEJKIY MCCIIeyeMBbIMU OMOIIOTHYECKAMHE TIPOLIECCAMHU U SBJICHUSMH, JeaTh
BBLIBO/IBI H TIPOTHO3BI HA OCHOBAHUH I1OJIyYE€HHBIX PE3YJIBTATOB;

yMeHHWe BBINIOJHITL ja0oparopHble M IpaKTHdecKue paboThl, COOMOIATh
mpasuia npy padore ¢ yueOHbIM U JaOOpaTOPHBIM 000PYy IOBaHUEM;

YMCHHUE BBIABHIaTh THIOTE3bl, [POBEPATH MX OKCIEPUMEHTAIbHBIMH
cpelacTBaMu, (OPMYJIUPYS LEeNb MCCleN0BaHMs, aHAIU3UPOBATH IOJYYEHHBIE
pe3yJbTaThl ¥ AeIaTh BLIBOJLL;

yMEHHE y4dacTBOBaTh B y4eOHO-HCCIeJoBaTeNbCKOH paboTe 1o OMOJIOTHH,
SKONMOTUKM U MeJHUIMHE, NPOBOAUMON Ha 6a3e IMIKOJIBHBIX HAay4HBIX OOLIECTB,
nyOGJIHMUHO — TPEJACTABIATL  IOJYyYEHHBIE — PE3yJbTaTbl ~ HA  YYEHMYECKHX
KOH(pepeHLUsX;

‘YMeHHMe OLEHUBATL THIIOTE3bl H TEOPHH O MPOUCXOXKICHUH KH3HH, YEII0BEKa
1 UeJIOBEYECKMX pac, O MPHUYMHAX, MOCISACTBHAX U Croco0ax IpeJoTBpalleH s
rj100aibLBIX M3MEHEeHUH B Ouochepe; -

YMEHHE OCYLIECTBISITh OCO3HAHHBIM BRIOOp Oynymied npodecCHOHANIbLHOM
JIeSITENILHOCTH B 001aCTH OHOIOTUH, SKOJIOTHH, TPUPOIONIONb30BAHMS, MEULIMHEI,
OUOTEXHOJOMMH, [ICUXOJIOTHH, BETEPHHAPHM, CEJIBCKOIO XO3SMCTBa, IMHIIEBOH
IPOMBILIIEHHOCTH, YIIyOJIsiTh I[103HABATENIPHBIE HMHTEPEC, HANpaBIIEHHBIH Ha
OCO3HAHHLIH  BLIOOP  COOTBETCTBYIOLIEH — Ipodeccud W NPOAOIDKEHHE
OUOJIOrHMYECKOro 00pa30BaHMsl B OpraHH3alUsIX CPeIHEro npo(eccHOHaBHOrO U
BBICIIIET0 00pa30BaHMUsL.
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YYEBHO-METOJAUYECKOE OBECIHEYEHHE
OBPA3OBATEJBLHOI'O IPOUECCA

OBSI3BATEJIBHBIE YVUEGHBIE MATEPUAJIBI JJISI YHEHHKA

« buosorus. buonoruueckue cucTeMmsl U mporecchl, 10 knace/ Tepemos A.B.,
IMerpocosa P.A., O0LuecTBO ¢ OrPAHHYCHHON OTBETCTBEHHOCTBIO «MOLY
MHEMO3MHA»

+ buonorus. buonornyeckue cucreMsl u rpoteccel, 11 kmace/ Tepemos A.B.,

Ilerpocosa P.A., O611ecTBO ¢ OrpaHHUeHHON OTBeTCTBEHHOCTBIO «MOL]

MHEMO3UWUHA»

METOJIUYECKHUE MATEPHAJIBI AJIS1 YUHUTEJIS
Buosnorus. buonornueckue cucteMsl i mponeccsl. 10—11 kiaces! (yriay0néHHBIA
yposens). [Tporpamma. [Toypodno-TemaTiueckoe niaHupoBaHue / ABT.-cOCT. A.

B. Tepemos, P. A. IletpocoBa. — 3-e usf., ucnp. — M. : MHemo3suna, 2021. —

112 ©.

NUOPOBBIE OGPA3BOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

UHTEPHET




