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HOACHUTEJIBHAS 3AIINCKA

Paboyas nporpamma 1o OHOJIOTHM CperHEro ooero oOpa3oBaHus Ha yriyOJIeHHOM
YPOBHE COCTaBlieHa Ha OCHOBe TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTeNbHONW MPOTpaMMBl  CPEIHEro o0Imero oO0pa3oBaHMs, MPEICTABICHHBIX B
(benepadbHOM  TOCYZapCTBEHHOM  00pa30BaTeNbHOM  CTaHIAPTE CPEIHEro  OOIIero
obpazoBanusi (IIpukaz MunucrepctBa mnpocBemenuss Poccuiickoii @exepanuu  OT
12.08.2022 Ne 732 «O BHeceHMM U3MEHEHHMH B (eaepalbHBIi TOCyIapCTBEHHBIN
o0pa3oBaTeNbHBIA CTaHIAPT CpPEeAHEro oOmiero oOpa30BaHUs, YTBEPKICHHBIH HPUKA30M
MunucrepctBa o0pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012r.Ne413»),
dbenepanpHON pabodvell mporpammbl ydeOHOro mpenmera «buosorus» (yriryOneHHbIH
yposeb), OOIT COO u yuebnoro miana ['bOY rumuaszuu 1. Chi3paHu, a TakKe Ha OCHOBE
XapaKTepUCTUKH  IUIAHUPYEMBIX  PE3ylIbTaTOB  J[yXOBHO-HPABCTBEHHOTO  Pa3BUTHS,
BOCIIMTAHUS U COIMAJHM3AMA OOYJaIOUINXCs, TPEACTABICHHBIX B paboueil mporpamme
Bocrutanus [ BOY rumuaszuu r. Ceizpanu.

ObIIASI  XAPAKTEPHUCTHKA  YYEBHOI'O HNPEIMETA  «BHOJIOT'USL.
YI'JIYBJIEHHBIN YPOBEHb»

VYueOubiii nipeamet «buonorus» yriyonéHHoro ypoBHsi u3yudenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB NpeIMeTHON obsactu «EcTtecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
y4eOHbIe MpEIMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SBISIOTCS CIOCOOOM
muddepennanu  00y4eHHS Ha YpOBHE CpelHero oOiiero oOpa3oBaHHS U
NpU3BaHbl 00ECHEeUYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHHUM
o01mM, cpeHUM NpodecCHOHATBHBIM U BRICIIUM OoOpa3zoBaHueM. B To xe Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE PEIICHHE O00pPa30BATENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTanMeil 00yJaromMXcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTh HAy4yHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUINHOM, SKOJIOTHUEN, TICUXOJIOTHUEN, CIIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mnpeaMmery "buonorus" naér mpencrtaBieHUE O
ea W 3ajadax u3ydeHus ydeOHoro mpenmeta «buomorus» Ha yriryOoi€HHOM
YpOBHE, OIpenesieT 00s3aTenbHoe (MHBApUAHTHOE) IPEIMETHOE COIEp )KaHUE, €ro
CTPYKTYPUpOBaHHE IO pas3jelilaM M TeMaM, paclpelesieHne Mo Kiaccam,
PEKOMEHYET IOCJIEA0BATEIBHOCTh U3Y4YEHUs y4YEeOHOro Marepuana C Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4eOHOro mpouecca,
BO3pAaCTHBIX OcOoOeHHOcTel oOyuwaromuxcia. B mnporpamme mno Ouonoruu
peanu3oBaH MNPUHLUII NPEEMCTBEHHOCTH C HM3yYEHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3oBaHus, Omaromaps dYeMy MPOCMATPUBACTCS
HaIlpaBJICHHOCTh HA  MOCJIEAYIOIIEee pa3BUTHE  OMOJOTMYECKHX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS,
9KOJIOTMYECKOr0 MBIIIEHUS, TMPEACTABICHU O 370pOBOM o0Opa3e >KHW3HHM, Ha



BOCIUTAHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaroued mnpupogHoi cpeae. B
porpaMme Mo OHMOJOTMU TaKKe MOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMera
«buonorus» B peamuzauuu TpeboBanuii PI'OC COO k mIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOYydYeHUs] U B
dbopMUpOBaHUM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIBLHON  JIESATEIHLHOCTH
o0ydJaromuxcs MO OCBOCHHUIO COJIEpkKaHUS OHOJOTHMYECKOTO O00pa3oBaHMsI Ha
YPOBHE CpeIHETO 00111eT0 00pa3oBaHUSI.

VYuebnsbiil npeaMer «buonorus» Ha ypoBHE CpeaHEro oOmiero oopa3zoBaHUs
3aBepiiaeT OuoyiorMueckoe o0pa3oBaHME B IIKOJE W OpPUEHTUPOBAH Ha
pacuipeHde U yriyojieHne 3HaHUi oOydarouiuxcs O KMBOM MpUpPOJie, OCHOBAaX
MOJICKYJISIDHOM W KJIETOYHOW OHOJIOTHH, SMOPUOJIOTUU M OWOJOTHU pPa3BUTHS,
Ie€HETHKH, CEJIEKI[UU, OMOTEXHOJIOT UM, HBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOIIUXCS K MOCHEAYIOIIEMY TMOJyYEHHUIO
Ouonormyeckoro  oOpa3oBaHMs B By3aXx M OpraHM3alusX  CpPEIHEro
npodeccruoHaibHOro 0opazoBanusi. OCHOBY €ro CoJiep>KaHHs COCTaBJISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOIIUX CUCTEMAaTHYECKUX Pa3fesioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmero o6pazoBanmsi, B 10—11 kimaccax 3TH 3HaHUS TOJNY4YaroT pa3BuTue. Tak,
pacIIMpeHbl U YIIIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OaKTepusixX, OpraHu3Me dYeloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS MPUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI IJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTETpanus OWOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TMOJYYEHHBIMU OOYYAIONUMHUCS TPH U3YYCHUH
bu3uKH, XUMUH, Teorpadd U MaTEMaTHKH.

Crpyktypa mporpaMMbl 1o ydeOHOMY mnpeamety "buomorums" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIHOHHBIA MOAXOABl K H3yYCHUIO OWOJIOTHH.
CornacHo UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE I AKUBBIX
CHUCTEM PA3HOTO YPOBHS OpraHU3allUH, IBOJIIOLUNA OPraHUYECKOro Mupa Ha 3eMiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasusi Tutanetel. Tak, B 10 kmacce
M3YYalOTCsS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OHMOJIOTHH, ASMOPHUOIOTHU U
OWONOTUN PA3BUTHSA, TEHETHUKHA U CEJICKI[UU, OMOTEXHOJOTHHU M CHUHTETHYECKOU
OMONOTHY, AKTYaTM3UPYIOTCS 3HAHHWS OOydJaromuxcsi Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usnonorun uenoBeka. B 11 kiacce u3ydaroTCs SBOJIOLMOHHOE
yu€HHUe, OCHOBBI HKOJIOTUH U yueHHe 0 buocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH ~ 00ECHEYUTh  OCBOCHHE
o0y4JaromuMucs: OMOJIOTHYECKUX TEOPHUI U 3aKOHOB, UJCH, MPUHIIUIIOB U MPaBuUI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O



CTPOEHUHU, MHOrooOpa3uu MU OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOMYJISLHUH,
OMOLIEH03a, SKOCUCTEMBI, O BBIIAIOMIMXCA HAYYHBIX JOCTH)KEHHSX, COBPEMEHHBIX
UCCJIEI0BAHUSX B OMOJIOTMH, TPUKJIAAHBIX aCleKTaX OMOJIOTHYeCKUX 3HaHUM. [
pa3BUTHs U TOJJEPKAHMUS HHTEpeca oO0ydarolmuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUUYECKOTO MaTepHaja B COAEPKaHUU MPOrpPAMMBI
10 OMOJIOTUU TPEYyCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHUS U Pa3BUTHS
TOM WIM HMHOM 00JIacTW OMOJIOTMM, BKJIAJOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B peUICHUE BaKHEHIINX OMOIOTMYECKUX U IKOJIOTHUYECKUX MPOOIIEM.

IEJIN N3YYEHUA YYEBHOI'O HHPEIMETA «BbHOJIOT'UA.
YIJIYBJIEHHBIN YPOBEHDb»

Lenp n3yuenus: yueOHoro npeamera «buonorus» Ha yriayOJI€HHOM YpOBHE —
OBJIaJICHNE  OOYYAIOIIUMHCS  3HAHUSAMH O  CTPYKTYPHO-()YHKIIMOHAJIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra | MNPUOOPETCHHE YMCHHM
UCIIOJIb30BaTh 3TH 3HAHMS B (POPMHUPOBAHUU MHTEpPEca K ONpeaeIEHHOW 001acTH
npo(eCCHOHATBHOW JIEATECIbHOCTH, CBS3aHHOW C OHWOJIOTHEH, WM K BBIOOpY
y4e0OHOTr0 3aBeICHUS JIJISl TPOJOJIKEHUSI OMOJIOTHYECKOTO 00pa30BaHMUs.

JocTwkenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00eCIieynBaeTCs pelIeHHueM CIEIYIONINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHILEMIIUIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPA; O
CTPOCHHH, MHOTO00pa3Wd M OCOOEHHOCTSAX OHOJIOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMYJIAIUs, BUI, OHMoreoreHos3, ounocdepa); 0 BBIIAIOIINXCSI OTKPBITHAX
Y COBPEMEHHBIX HCCIICIOBAaHUSX B OMOJIOTHY;

O3HAKOMJICHHE OOy4YalIIUXCSi C METOJAMH TIO3HAHMS JKUBOU MPHUPOIBI:
WCCJIEIOBATEILCKUMH  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYISIpHOH U
KJIETOYHON OMOJIOTUH, SMOPHOJIOTUM W OHOIIOTMHM pa3BUTHS, TEHETUKH U
CEJICKIIUU, OWOTEXHOJOTUHM M CHHTETUYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
DKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEIbHOTO  TIPOBEJCHUS  OMOJOTHYECKUX
UCCleoBaHMi B JabopaTtopun W B Tpupone (HaONIONEHHWE, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJicHNe OOYYarOIIMMKCS YMEHHSIMH: CaMOCTOSTEIBHO  HAaXOJHWTh,
aHAM3UPOBATh W HCIOJB30BaTh OMOJIOTMYECKYI0 HWH(POPMAIUIO; TOIH30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH W CUMBOJHMKOHM; YCTAaHABIUBATH CBA3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥  COIUATBHO-)KOHOMHUYECKUMH ¥  IKOJIOTHYCCKUMHU
mpo0jeMaMu 4YeJIOBEYECTBA; OICHWBATH IOCICACTBHUS CBOCH IEATEIHHOCTH IIO
OTHOILIEHUIO K OKpPYXKAIOIIeW NPUPOAHON cpene, COOCTBEHHOMY 3/I0pPOBBIO H



3I0POBBI0  OKPYXAIOLIUX JIIOJEH; OOOCHOBBIBaTH U  COOJIIOATh  MEpHI
npo(pHIaKTUKKN MHPEKIIMOHHBIX 3a00J€BaHUi, MpaBUia NOBEACHUS B MPUPOJE U
oOecrieyeHusi 6€30MaCHOCTU COOCTBEHHOM >KU3HEACATENBHOCTH B YpPE3BbIYANHBIX
CUTyallUsX TMPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbIE HAyUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE Y OOYYaIOIIMUXCS MHTEUIEKTYaJbHbIX U TBOPUYECKUX CIOCOOHOCTEM
B IMpoOllECCE€ 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMU U COBPEMEHHBIMU
UCCJEIOBAaHUSAMHU B OHMOJIOTHUH, PEIIAEMbIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJIOTUYECKOTO UCCJIeI0BaHuUA, IPOBEJICHUS AKCMIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM, pelIeHns] OUOJIOTMYECKUX 3a/1a4, MOJECTUPOBAHUS OUOIOTMYECKUX
00BEKTOB U MPOLIECCOB;

BOCIHUTaHUE Y 00y4aronIuxcsi IEHHOCTHOTO OTHOIIEHUS K *KUBOM MpUpPOJIE B
LEJIOM U K OTAENbHBIM €€ 00bEKTaM U ABJICHUSIM; (OPMUPOBAHUE FKOIOTHUYECKOM,
FeHEeTHYECKOW TIpaMOTHOCTH, OOIIeHl KyJbTypbl TMOBEJAEHUS B MPHUPOJE;
MHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHMIA,

npuoOpeTeHne  00y4arolMMUCA ~ KOMIETEHTHOCTH B pallMOHAIBHOM
IPUPOIOIONIB30BAHUN (COOMIOCHUE TMPaBUJI TOBEACHUS B TPUPOJAE, OXpaHbI
BUJIOB, SKOCHCTEM, OUOC(hEephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3/I0POBBS
OKpyXawIlux Jrojed (cobmogeHuss Mep npoduiaakTukd — 3a0o0jieBaHUM,
obecrnieueHne O€30MaCHOCTH KU3HEAEATEIbHOCTH B UYPE3BbIUAMHBIX CHUTYaIUSIX
OPUPOJHOTO W TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE  HCIIOJIb30BAHMUS
OMOJIOrMYECKUX 3HAHUHM U YMEHU B TOBCEAHEBHOM KU3HH;

CO3/laHHME€  YCJIOBMM  JUId  OCO3HAaHHOTO  BbIOOpa  OOy4aroUIUMUCS
WHIUBHUTYaJTbHON oOpa3zoBaTeIbpHON TPaeKTOPHH, CITOCOOCTBYIOIISH
HOCJENYIONEMY NpPO(PECCUOHAIBHOMY CAaMOOINPEAEIEHUIO, B COOTBETCTBUU C
MH/IMBUYaJIbHBIMU HHTEPECAMU U OTPEOHOCTAMHU PETUOHA.

MECTO YUYEBHOI'O IPEJIMETA «bAOJOI'YSL. YIJIYBJIEHHBIM YPOBEHb» B
YYEBHOM IIVTAHE

OO6miee uncIo YacoB, OTBEICHHBIX HA M3yYCHHE OWOJIOTHH Ha YTITYyOJICHHOM
YpOBHE cpenHero obmiero oopa3zoBanus, coctaBiseT 204 vaca: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Helleo).

OT60op opraHu3aIrMOHHBIX (HOPM, METOJIOB M CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISIETCSI ¢ YYETOM CHENU(PUKHA €TO COACpKaHWS W HANpPaBICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOTO O0pa3oBaHHWS B OpraHM3AIMsaX  CPEIHETO
po(ecCHOHaTBFHOTO U BRICIIIETO0 00pa30BaHUSI.

O0s13aTeNbHBIM YCIOBUEM MPU O0YYEHUN OMOJIOTUU HA YIrIyOJIEHHOM YPOBHE
SBIIIETCS TIPOBEJCHUE JTa0OpPATOPHBIX W TMPAKTHUECKHX pador. Takke ydacTue
00y4aroluxcs B BBIIOJHEHUU MPOEKTHBIX U y4eOHO-HCCIEN0BATEIbCKUX PadoT,



TEMAaTHKa KOTOPBIX  OMNpENENseTcs YYUTEIEM HAa OCHOBE HUMEIOLIUXCS
MaTEepUAIIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBUM.

COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU80OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OMOJIOTUS — KOMILJIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  Hayku W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruy.

3HavueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouosiorueld. 3HaueHHE OMOJIOTHUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdeMoHCcTpamuu

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. U. Bepnanckwuii, W. I1. 11aBnos, U. 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYTMMH Haykammy», «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cuCTeMBbI U UX U3yUYeHHE

XKusble cuctemMbl Kak mpeaMer usydeHus Ouonoruu. CBOMCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLusl,
CaMOBOCIIPOU3BECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKaHEBBIN, OpTraHW3MEHHBIM, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHBIE TpHU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIecCTBOBAHHS
Marepuu. Hayku, n3ydaromue )uBble CUCTEMBI HA PAa3HbIX YPOBHIX OpraHU3aIUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomormueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AaMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bopoc B Ouonormueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJIYUYEHHBIX



pe3ynbTaToB. [IprumHBl UCKaXeHHs Pe3yJabTaTOB JKcnepumeHTta. [lonstue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKU JKU3HWY», «buomornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHW3alUHd KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YECHUS )KUBOW MPUPOJIBI».

O6GopynoBanue:  jabopaTopHoe  o0OOpyJdOBaHME  JUISI  TPOBEACHUS
HaAOI0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «VIcronb30BaHUE PA3MUYHBIX METOJIOB IPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIIMOHAIBHAS €IUHHIIA >KUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOXKECHHS COBPEMEHHOM KIETOYHOMN
TEOPHH.

MeTtoasl  MOJIGKYJISIPHOW M KJIETOYHOM  OWOJIOTMH:  MHKPOCKOIIHSI,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, Iu]depeHIraIbHOoe
HeHTpUuPyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUKpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IToptpetsr: P. I'yk, A. Jleenryk, T. IllIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«McTopus pa3BUTUSA METOA0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XUMUYECKUA COCTaB KIETKH. Makpo-, MUKpPO- U YJIBTPaAaMHUKPOIJIEMEHTHI.
Boma m €€ poib Kak pacTBOpHTENS, pEearcHTa, y4acTUe B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelIeCTBa KIETKH. buonornueckne mnonuMmepsl. benkw.
AMMHOKHUCTOTHBIN cocTaB 0enkoB. CTpyKTypbl OelKoBOi Mosiekybl. [lepBuunas



CTpyKTypa Oenka, MNenTuaHas CBsA3b. BTopuuHas, TpeTUYHAs, YETBEPTHYHAS
CTpykTypbl. JleHatypauus. CBoiictBa OenkoB. Knaccupukauus  Oenkos.
buonornyeckue pynkunn 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, [UCaXapuabl, OJUTOCAXapy/ibl U MOJIUCAXAPUIBI.
O6mmii 1IaH CTpoeHHs W (PUBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdOOHBIE cBOMcTBa. Kilaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMUECKUX MEMOpaH — TEKy4eCTb, CIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommnementapHoctu. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoiinas cnimpans. Mectonaxoxaenue u ouonornueckue pynkiuu JTHK.
Buaet PHK. ®ynkiun PHK B knetke.

Ctpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHBIE TIEPEHOCUYUKHU, UX (QYHKIIMH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CrtpykTypHas Ouoisiorus: OMoXuMuueckue U Onopu3nvecKue MCCiel0BaHus
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyeckull CuHmes OUOMOJIEKYL U UX HeNPUPOOHBIX AHAIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [Tomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacrnipeneneHre XHMUYECKUX JJIEMEHTOB B HEKHBOWU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOAE.

Tabmuuer u cxembl: «llepuonnueckas Tabnuila XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHue MoJieKyl JunuaoBy, «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKIum».

JlaGopatopHasi  pabGora  «JccnemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH



Tunsl KIETOK: JyKapuoTHYecKas U MpokapuoTudeckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue npokapuoTuyeckou kieTku. Kiaerounas cteHka OakTepuil u apxen.
OcoOeHHOCTH CTpPOEHUsA TeTepoTpOodHON U aBTOTPO(PHONW NPOKAPUOTUUYECKUX
KJIETOK. MecTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKLIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(nuddy3us, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA M BTOPUYHBIN
akTUBHBIA TpaHcnopT). llomynponunaemocts wmemOpanbl. PabGora HaTpuii-
KaJMEeBOT0 Hacoca. DHAOLMTO3: MUHOLUUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa 1 QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[Hutomma3ma. [{uto3ome. [lutockenet. [[Buxenue nurormiazMbl. OpraHoOUIbI
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIBI KIETKH: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U GyHKIHUU. B3anumocBs3b
OJIHOMEMOpPaHHBIX OpraHou0B KieTkd. CTpoeHHe TPaHyJISIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTuTenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenre U (GYHKIMH MUTOXOHIpUN W Iactui. llepBuunsbie,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsi. IIpomesicymounvie Quramernmai.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kilemok. MukpoTpybouku. Kierodnsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LlenTpuons. benku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyooukamu. Momopuuvle benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. SAnepuprit 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTep(azHOM sape. Idyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oa0uku 6 mumose. Aoephbiii
mpauncnopm.



Knerounsie BriatoueHnusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON ).

JdemoHcTpanuun

IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmunpel U cxembl: «CTpoeHHE HYKApUOTHYECKOU KIETKW», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Spoy, «CTpoeHre MPOKAPUOTUUECKON KICTKH.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KIIETOK.

JlabopatopHass padora «/3yueHne CTpPOEHUS KIJIETOK Pa3IMYHBIX
OpraHU3MOB.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlaGopaTtopnas padora «lccrnenoBaHue IuiasMoiiM3a M JeIuia3Moiin3a B
PaCTUTEIBHBIX KIETKAaX).

IIpakTuueckass paGora  «l3ydeHwe  JABWKEHUS  LUTOIJIA3Mbl B
PaCTUTEIBHBIX KIETKAaX).

Tema 6. O0MeH BeleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCUMWISITTUSA ¥ JUCCUMUMIIALIMS — JIBE CTOPOHBI MeTaboim3Ma. Turbpl oOMeHa
BEIIECTB: aBTOTPOQPHBIA M TeTepOoTpOodHBbINH. YyacTHe KHUCIOopoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrneueHue kieTku: mpeBpamienue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapakTep peakiuil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEIKU-UHTHOUTOPHI. 3aBHCUMOCTH CKOPOCTH (EepMEHTAaTUBHBIX
peakuuii OT pa3IuyHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJIOpoIuIacToB B Mpoliecce
doTocuaTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbiX (akTOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUsS U UX
MCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YaUTEH O0JIC3HEH.

AspoOHbIe OpraHu3MBlI. Ortansl AHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICIUICHUE TITFOKO3HI.



buonorudeckoe okuciaeHue, WM KIETOUYHOE JbIxaHue. Poib MUTOXOHIpUI B
nporueccax ononornyeckoro okuciaeHus. [ukmmueckue peakunu. OKUCIUTENBHOE
dbochopunupoBanue. Onepeuss membpannozco epaduenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

Ioptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 00MeH», «buocuHTe3
oenka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYy/IOBaHUE Jii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass pabora  «l3ydyeHuE  KATAIMTUYECKON  AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (HepMEHTATUBHOTO pacCHICIIICHUS
MEPOKCHIa BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass pabora «CpaBHeHHE TIpoliecCOB  (DOTOCHMHTE3a M
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JBIXaHUS».

Tema 7. HaciencrBeHHass HHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakunn mMarpuyHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO cuHTe3a. Peanusainus HacnenctBeHHo uH@opMmanuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
OouocuHTese Oenka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHOT. Perynsdius akTUBHOCTHM T€HOB y MHpokapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMEeHHBIX
MpOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycer — HexieTounbie GOpMBI )KU3HU B 00IHUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, UHmezpasa.

Bupycubie 3a0oneBanust denoBeka, xuBoTHbIX, pacteruit. CIIN], COVID-
19, counanbHble U MEIULIMHCKUE TPOOJIEMBI.



Buoungopmamuxa: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUOL02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00CmasKu 1eKapcma.

JdemoHcTpanuun

[Toptpetsr: H. K. Konsuos, /. Y. iBaHOBCKUI.

Tabmuipl u cxembl: «buocunTte3 Oenkay, «['enHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbII MUK KJICTKHU

Knerounsrii uuki, ero mnepuonbl u perymsuus. Wurtepdaza u  mutos.
Oco0eHHOCTH TpolieccoB, MpoTeKkarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKHI) MEPUOIbI HHTEP(A3BI.

Marpuussiii cunre3 JIHK — penmukanums. Ilpuaounsr permmmkanvu JJHK:
KOMIUIEMEHTApPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKU — KapuoTun. JIUIiougHeli u
rarylouIHBIA ~ HAOOphl  XpoMocoM. ['oMonornuynbie  xpoMocoMbl. [lomoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CTraguM MHTO3a W TPOUCXOASIIME B HUX

nporecchl. Tunbsl Muto3a. KapruokuHes W 1uTokuHe3. buosornueckoe 3HaueHHE
MHUTO3A.

Perynsamuss MUTOTUYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rudeb — arorTo3.

Knerounoe smpo, XpomMocombl, (YHKIIMOHAIbHAs TEHOMHKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugpposas
K1emKay» — ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmumel 1 cxembl: «OKU3HEHHBIM IUMKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaTsl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlabopaTopHasi padora «3yuyeHnne XpOMOCOM Ha TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIETKaX KOHIMKA KOPEIIIKa
JTyKa (Ha TOTOBBIX MUKpPOIIpenaparax)y.

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OIHOKIJIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.



OcOoOEHHOCTH ~ CTpPOEHUS U JKU3HEAESTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIPHUObI, OJHOKJIETOYHbIE
BOJOPOCHH, APYrue NpoTUCTh. KoJIOHNanbHbIE OPraHU3MBI.

B3aumocBa3p 4acTeld MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucteMbl opranoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanum pacteHuidl. Tunbl pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHasi,
MOKPOBHAs, MPOBOASIIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOECHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHM XKMBOTHBIX M 4e€JOBEKA. THWIBI )KMBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COCIMHUTENIbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PAcCIIONIOKEHHS TKaHEN B OpraHax )KMUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacTteHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX WBOTHbIX. HapyXHbIi1 M BHYTpeHHHU ckeneT. CTpoeHue u
THUIIbI COEIMHEHUST KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHME  OJHOKJIETOYHBIX  OpPTraHU3MOB:
amM&0OoUIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONU3Mbl M HACTUU. J[BM)KEHHME MHOI'OKIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MblIleyHasi cucteMa. Pedekc. CkeneTHble MBIIIIBI U UX paboTa.

[Iutanue oprammsmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [luTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIBbHOr0 Tpakra. [lumeBapurensHbie xkenes3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u néroynoe npixaHue. J{pIxaHne MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JlpixaTenpHass cuUCTEMa 4YeJOBEeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MIIeKoNUTatoUMX. Perymsmus npixanus. J{prxatenbHble 00bEMBI.

TpaHcopT BELIECTB y OpPraHW3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTEHHUM.
Tpancnopr BemecTB y XKUBOTHBIX. KpoBeHOCHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpamieHusi. DBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. PaboTta
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwiagenenue y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. OuibTpanus,



CeKpenusi U 00paTHOE BCACHIBAHUE KAK MEXAHU3MbI PaOOThl OPraHOB BbIJCICHHUS.
CBs3b MOJIOCTH TENA C KPOBEHOCHOW M BBIACIMTEIBHON cHCTeMaMu. Beiienenue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue um (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W UUCTBl MPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX pacTeHUH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABIL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3ma ot OosnesHei. IMMyHHasi cuctema denoBeka. KieTouHb u
IYMOpPaJIbHBIH UMMYHHUTET. Bpoxa€HHbIH U mNpuoOpeTEéHHbIN crnenubuyeckui
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymanus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KHUBOTHBbIX. OTIEedBbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediexkc u
peduexkTopHas nyra. bezycioBHbIe U yciI0BHbBIE pe(IeKChI.

I'ymopanpHas peryisauus U 3HIOKPUHHAs CUCTEMa >KUBOTHBIX M 4YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HepBHOM UM SHIOKpUHHON cucteM. ['mnmortamamo-runodusapHas
cucTeMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBios.

TaGauubr u cxembl: «OIHOKJIETOUHBIE BOXOPOCIN», «MHOTOKIETOUHbIE
Bojopociny», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurensHas cucrema», «KpoBeHOcHas cucrema», «JlpIxarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MbIiegHast CHUCTEMA,
«BpigenurenbHas cucTeMa», «IJHJIOKpPUHHAs cuctema», «CTpoeHHE MBIIIIBDY,
«IMMyHHUTETY, «KuI1e4Honoa0CTHRIE, «Cxema  TIATaHUS  PaACTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«Ctpoenue minaHapumn», «BHyTpeHHee cTpoeHue H0KIeBoro uepss», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema



npecMbikaronuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonuraronmx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKpPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKpOIpENnapaTbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIMU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUIAPHl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHHU pa3HBIX OTHEJIOB, BIAXHbIE TNpenaparbl KUBOTHBIX, CKEJIECThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIHOTO MUTAaHUS PACTCHHU,
pacuierieHus Kpaxmania u OeJIKOB Mo [elcTBUEM (PepMEHTOB, 000pyA0BaHUE NS
JIEMOHCTpPAIIMU OIBITOB MO U3MEPECHHIO KM3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoKXeHNe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OPTraHU3MOB: Oecrojioe (BKJIIOYash BETeTaTUBHOE) W
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie KineTkW, Wiau ramersl. Meiio3. Craauu
Meno3za. [loBegenne xpomMocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
Melo3a M TO0JIOBOrO mpolecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Hl.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHHe
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modeau mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apObIIIEBbIX JUCTKOB. B3aumuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka IUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOpOB OKpYKAalOIIEeH Cpeibl.



Poct u pasButue xuBOTHBIX. IlocTomOpuoHanbHblii nepuon. llpsamoe wu
HempsiMmoe  pas3BuTue. PaszButne ¢ meramopdo3oM y O€ClO3BOHOYHBIX H
II03BOHOYHBIX JKMBOTHBIX. bHOJOrMYecKOe 3HAYE€HHE NPSAMOIO0 W HENPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoe. TUMbl pocTa KUBOTHBIX. DaKTOPHI
PErYJISIIUU POCTA )KUBOTHBIX U YesioBeka. CTaauu NOCTIMOPHOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeka. [lepuonsl onTorenesa yenoseka. CTapeHrne U CMEPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1LMKie pacteHuid. OOpa3oBaHue cHop B Ipoiecce Meno3a.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOe OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBanue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsl: C. I'. HaBamun, X. [lIneman.

Tabnuupelr u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl 0Oecrnonoro
pa3MHOXEeHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIVICHBD,
«Pa3mHoOxeHne ruapel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHe
AUIEKIETKH U crepmaTo3ouna», «OCHOBHBIE CTaauu OHTOreHeszay, «lIpsmoe u
HEmpsiMoe pa3BuTue», «Pa3BuTue Mailckoro xykay», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHEe CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KuU3HEHHBIM LHUKI  MXa», <OKHW3HEHHBIM LUK
MaropOTHUKA», « KU3HEHHBIN [IUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENapaThl SULEKICTOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpEINapaTax».

IIpakTnueckass padora «BbiABIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB pPAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHuU3MoOB

Hctopust craHoBieHHS] W pPa3BUTHS TEHETUKU Kak Hayku. Paboter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.



OCHOBHBIE TEHETUYECKHUE MTOHATHS U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, AJIBTCPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YACTASI JIMHUSL, THOPUIbI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOAbl ~ T€HETUKH: TUOPUAOJIOTUYECKUN,  LUTOJOTMUECKHH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuuel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopHass pabora «J/lpo3oduna kKak OOBEKT TE€HETHUUYECKUX

UICCIIEIOBAaHUIY.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mennaens — 3aKoH

eauHooOpasusi rTuOpUA0B nepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclleruieHus Mpu3HakoB. l[luTosornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanuzupyroniee ckpeunpanue. [IpoMexyTouHbIN xapakTep HacIeIOBAHUA.
Pacuiemienrie npu3HakoB IPU HEMOJIHOM JOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAcJEeOBaHUA  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUTIHOTO
CKpELIMBAHUS.

CuermienHoe HacienoBanue rnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HACJEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHUS MEXIYy TeHamMu. XPpOMOCOMHas
TEOpPHsI HACIEICTBEHHOCTH.

I'enernka noja. XpoMOCOMHBIM MEXaHU3M OMNPEACIICHHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [meroTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoneicTBHE HEAUICNIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
I'eneTnyeckre MeXaHU3Mbl CUMOMOTE€HE3a, MEXAHU3MbI B3AaUMOICHCTBUS «XO3SI1H
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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



Tabmuuel u cxembl: «IlepBrlif 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3axoH
Mengaens», «AHaIM3UpYIOLIEE CKpelMBaHue», «HemomHoe aOMUHHpOBaHUEY,
«CuerjieHHOe HacjeJoBaHUWE NPHU3HAKOB Yy aApo3oduisly, «['eHeTuka momay,
«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBDY,
«MHOXECTBEHHBIN aljIennu3M», «B3anMOICHCTBUE T€HOBY.

O6GopynoBaHue: MoOJEIb JJISI JEMOHCTPAllUM 3aKOHOB eIuHOO0Opa3us
rUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS TMPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIb A
JEMOHCTpallMd CLETUIEHHOTO HAcCJEeJI0BAaHUS MPU3HAKOB, CBETOBOM MUKPOCKOI,
MUKporipenapart: «Jlpo3oduar.

IIpakTuueckass padora «M3yueHwe pe3yibTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoTMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTH: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MoaudukanuonHass U3MEHUYMBOCTb. Ponb cpeasl B (HOpMUPOBAHHUH
MoauUKaMoOHHON M3MeHunBocTH. Hopma peakiuu npusHaka. BapuanuoHHBIHM
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHUKaIIMOHHON
U3MEHUYHUBOCTH.

I'enoTHnMYEeCKass U3MEHUYNBOCThb. CBOMCTBA T€HOTUITNYECKON N3MEHYUBOCTH.
Bunbl reHOTHIIHYECKO M3MEHYHMBOCTH: KOMOWHATHUBHAS, MyTallHUOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. MeH03 H IOJOBOW TIPoOlleCC — OCHOBa
KOMOWHATHBHOU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TeHEeTHYECKOr0 Pa3HO00pa3us B mpeienax OJHOro BUAA.

MyTranuoHHass HM3MEHYMBOCTb. BuIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  UHAYLUPOBaHHbIE MyTaluu. SnepHble U
uurToruiazMaTuyeckue myrtanuu. CoMaTH4YecKHe W MOojoBble MyTanuu. [IpuynHb
BO3HMKHOBEHUs MyTauuil. MyTareHpl W HX BIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX pPANIOB B
HacnenctBeHHo m3meHuuBoctu (H.M. BaBunoB). BHesnepHass M3MEHUYHMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX ¢Hakmopos 8
HACe008aAHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE ) OP2AHUIMOS.

JdemoHcTpanumn

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



Tabmuipt u  cxembl: «Buasl u3MeHuUMBOCTHY», «MoaudukaruoHHas
W3MEHUYHUBOCTH, «KombuHaTuBHas U3MEHUYHUBOCTH, «Meriosy,
«OmnonoTBopeHuey, «I enernueckue 3a00aeBaHUs YeIOBEKa», «BUIbl MyTaIuiiy.

O6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PAacTEHMIA,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHME BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtamuu y J1po3oduibl (Ha TOTOBBIX
MUKpOTMpenapaTax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa. MeToabl  M3YYEHHMs] TEHETMKH  4YEJOBEKAa: T'E€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, [IATOT€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE THYECKU. CoBpemMeHHOE ompeaesIeHUe TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIENCTBEHHON TPEIPaCIiONOKEHHOCTHIO.
3HaueHUE MEIMIMHCKOW T'€HETHKU B MPEIOTBPALIEHUU U JEYECHUU F€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBbBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». JTUUYECKHE ACIEKThl UCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUecCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKPY’KaroIei cpebl. | eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHHs] TCHETUKH
qenoBekay, « eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas pa6ora «CocTaBlieHHE U aHAIN3 POJTOCIOBHONY.

Tema 15. Cetekuusi opraHusMoB

JlomecTuKaiusi U CeJeKUusA. 3apoKJICHHUE CEJICKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax NpoOUCXOXKIEHUS © MHOro0Opas3us
KYJIbTYPHBIX pacTeHui. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, mOpoJaa, IMTaMM. 3aKOH TOMOJIOTMYECKHUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHuumBoctTHh H. WM. BaBuioBa, ero 3HadyeHue id
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIM OTOOp: MACCOBBIA U
WHAUBUAYaIbHBIMN. Ortansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctrwiTanne



npousBoauTened mo moromMcTBy. OTOOp MO TE€HOTUIY C TOMOUIBIO OLEHKH
(eHOTHIIa TOTOMCTBA U OTOOP MO reHOTUNY ¢ nomolnbto ananusa J{HK.

HckycCcTBeHHBIE  MyTareHe3 Kak  METOJA  CEJIEKIMOHHOM  paloThl.
PannanioOHHBIN U XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MYyTallUi y KyJbTYpPHBIX
¢opm opranuzmoB. Mcnonb3oBaHHE TE€HOMHOTO PpEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK 111 mosyyeHus: HCX0IHOTO MaTepHala Jjisl CEJEeKIUU.

[lonyuenne MTOJIUTIIIONIOB. BuyTtpuBunosas rUOpUAN3ALINSL.
bnuskopoacTBeHHOE — CKpellMBaHWe, ~WiaM  uMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecruoaus
MEXBUIOBBIX THOPUAOB. JJOCTHIKEHHSI CENIEKIIMN PACTEHHUI U )KUBOTHBIX. «3enéHast
DesonoYUsLy.

CoxpaHeHre U U3y4EHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JOUKUX  pOAMYEH 1 CO3JaHMsl  HOBBIX COPTOB U THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOX03AUCMEEHHBIX U NPOMbBICIOBbIX IHCUBOMHBIX
8 YeJax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoetli U nepcneKmueHbiX MmexHoI02UlL.

JdeMoHCcTpamuun

[Toptpeter: H. 1. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, II. II
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM M3MEHUYUBOCTU,
«Metoapl cenexkuuny», «OtnanéHHas rudpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «/3yueHune copTOB KyJbTYPHBIX PACTCHUHN U MOPOJ
JOMAITHUX KUBOTHBIX.

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOABI M JIOCTHKEHUS CEJICKIIMHW pPACTEHUM U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rusa U CHHTETHYECKasA 0MO/10T U

OOBEKTHI, HMCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJIBTYPBHI, MHKPOOPTaHU3MBI, 170. XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMONyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHKPOOHOIOTHUECKUX
texHosorui. [IponsBoicTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.



Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAINIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
COJIep>KallluX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3ALUS U COMATUYECKHUI
smOpuorene3. lcnosnb3oBaHWe TaljIONAOB B CEJICKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
SUIEKJIETOK U KIOHUPOBAHHME >KMBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonozuu 0300p08IeHUsl, KYIbMUSUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXEeHepusa. VICKYCCTBEHHBI CHUHTE3 TI€Ha U
koHcTpyupoBanue pexkomouHantHblx JHK. Cozoanue mpanceennwvix opeanuzmos.
JlocTvKeHMsT W TMEePCHEKTUBBI  XPOMOCOMHOM U TEHHOM  MHXEHEPUH.
DKOJIOTHYECKHUE B ITHUECKHE MPOOJIEMbI TeHHOW WHXKCHEPUH.

Menunmackue 6uorexnonoruu. [loctrenomuas nudposas menunuHa. [TIP-
TUMarHocTuka. MeTaboJOMHBIN aHainu3, TEHOIICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBEKa I OIEHKU COCTOSIHUSI €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3/IaHMsSI KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTUH TPEXMEpPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJIbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
dbyakuronupoBanuss PHK-comep:kammx BHPYCOB, BBI3BIBAIOIIUX O0CO0O OMACHBIC
3a00J1eBaHUS YEIIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuu

Tabmutel u cxemsl: «lcmonp3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KieTouHass nHKeHepusn», «l eHHass HHKEHEPUS».

JlaGopaTopHas padora «3ydyeHre 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeEICTABJIEHHH B
OuoJIOruu

OpomouronHas teopus Y. [lapBuHa. [Ipennocbuikm BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AesarenbHocTh Y. JlapBuHa.



JIBrKy1ue cuibl 3Bosronry BU0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHHUS OpraHU3MOB, HAcCJEICTBEHHass HW3MEHYUBOCTh, Oopblda 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH OTOOD).

Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBomonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnein, /. K.
benses.

Tabmumer u  cxembl: «Cucrtema xuBod mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMUpOBaHUS
npucnocoOJieHnid y pacTeHui u KuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapiipyra mytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®opmbl O0PHOBI
3a cymectBoBaHuey», «lloponbl romybeit», «MHorooOpasue KyJIbTypHBIX (opMm
KammycTh», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIONMS U €€ pe3yJIbTaThl

[Monynsuus Kak siaeMEHTapHasg e€QuHULA 3BOMIOLNH. COBpPEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnomnyisiuuii. M3MeHnenwue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIEHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHble (PaKTOphl (IBHKYIIME CHIIBI) JBOJIIOIMH. MyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [JIpeiid TreHOB — ciydyailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT ayienedl B momymsmusx. OQdekr
ocHOBatensl. Jgpgexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYecKo20
pasnoobpaszus: npuyunsl u cieocmsus. llposenenue s¢hgpexma Opeiigha 2enos 6
borvuwux U Mmanvlx  nonynAyusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), Oroorndeckas (pempoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIOMIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOpP. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
Bo3aukHOBeHHME — mpUCHOCOONEHWH y  opraHu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl mpucmnocoOiaeHuit y opraHu3MoB: MOp(hOIOTHIECKHE,
dusmonornueckue,  OUMOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.



Bun, ero xpurepum u CcTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOMIOLMHU. M3omsauust — kimoueBor (akTop BuaooOpazoBanus. Ilytn u
CrocoObl BUJI000pa30BaHMUS: aJJIoNMaTPUUECKOe (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOnAU3AIIMS,
rubpuanzanus). JmuTeabHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOIMOHHOW OWOJOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHHsi 6mopazHooOpasusi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuonnas
CTpYKTypa Bula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyine
CWJIBl HBOJIIOIUNY, «DKOJIOTHYECKass M30JSAIUs MONYJSAUA CeBaHCKON (openny,
«'eorpaduyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM W JTMCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XUIIHUKOB U XKEPTB», «Cxema
JEUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHUEY,
«npycTpruanbHblii MenaHu3M», «KuBble HckonaeMmbie», «[lokpoBHUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonornueckue anantanun», «llpucrnocoOreHHOCT, OpraHu3MoB U e
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa00OpazoBanus», «l'eorpaduueckoe BHI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «IJKOJOTUYECKOE BHA000pa30BaHME BHUIOB CHUHUI,
«ITonmurmonasl pactenuiy, «KamycTHO-penedHbIi THOPUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHWl ONWM3KUX BHUIOB, OOpPa30BaBIINUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BblsiBIeHHE HW3MEHUHMBOCTH Yy OCOOE€H OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnass padora «CpaBHeHME BHAOB 1O MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarbl

Metonbl  HM3ydeHHs  MakKpo3BoJIOLMHM. [laneoHToOnOrM4yecKkue  MeTOJbl
u3ydeHus: 3Boyirouuu. llepexonHpie QopMbl M (QUIOrE€HETHYECKHE  PsJIbI
OpraHU3MOB.



buoreorpadguueckre Metonapl uzydeHus 3Boonuu. CpaBHeHHE (IIOpPHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Bumibi-
SHJEMUKHU U PEJTUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METObl H3yUECHHUS
ABOMIONMH. ['€HEeTHYeCKre MEXaHM3Mbl JBOJIIOIMA OHTOTEHE3a M TOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OPTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TE€HETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3YYCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBICE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJOIUU. [IpuHyun cmenvl YyHKYULL.
HeobGpatumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYSCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crteromnedans»y,  «Punnoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«PenukTh»y, «HauanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKa M IIUMIIaH3e», «lIaBHBIE
HaNPaBJICHUS SBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTU IBOJTIOIIUNY.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3sBuTHE )KU3HU Ha 3emJie

HayuHple THUMOTE3bl TPOUCXOXKIACHUS >KM3HM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue sKM3HU U aCTPOOMOTIOTHA.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIA CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHoOMepoB. KoanepBatHas rumoreza A. W
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonjaeitHa, reHeThuYecKasi TuroTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.



HUcropus 3emmm u Meronpl €€ wu3ydeHus. lIckomaemble OpraHUYECKHE
ocratku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIOTHAA
rE€OXPOHOJIOTHS. [ €0XpOHOIOrHYeCcKas IKala: 30HbI, 3pPbl, IEPUOMBI, JITOXH.

Havanpnble stambl opraHudeckor 3BOJrOLMU. [losBiIeHME ©  ABOMIOLMUA
MEPBBIX KIETOK. DBoonuUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIECTB.
CrpomaronuTsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE IPOUCXOKACHHUE
BUpycoB. [IpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX IPYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHbIE apoMop(do3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Talbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMMUX U
ntull. [lpuHiun xmoyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIortueckux mpoueccoB. llosBaeHMe M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHSI — SKOJOTMYECKHUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenusi 6nopazHoodpas3us Ha 3emie.

CoBpeMeHHasi cUCTeMa OpraHuyeckoro mupa. [IpuHIunsl Kiaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Hoptpersi: @. Penu, JI. Cnanmnanuanw, JI. Ilactep, . 1. Meunukos, A. U.
Omnapumn, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpny,
«JTambl  HEOpPraHMYecKoW  3Bomouum»,  «l'eoXpoHonormyeckas  IIKaJIay,
«HavanbHble 3Tanbel OpraHUYecKoil 3BomronuNy, «Cxema o0pa3oBaHHs IYKapHOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «PunnoputTh», «OTHOKIETOYHBIE BOJOPOCINY,
«MHOroKnIeTouHble  BOJOpocHny, «Mxu», «llanopoTHukmn», «l 0jl0OCEMEHHBIE



pacteHusi», «Opranbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «HUEeHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBurue XKU3HU B NPOTEPO30UCKON dpey, «Pa3BuTHe KU3HU B
[AJIE030MCKOU 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTne XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHbIC MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
UTJIOKOKHUX, CKEJEeThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTUIl W 3BEpPEH,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass  padora «MoaenupoBaHUE ~ ONBITOB
Munnepa—tOpu 1o n3ydeHunto abMOreHHOr0 CHHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepey.

JlaboparopHass padora «/3yueHuMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUHU.

CX0ACTBO YeNoBEKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBeeHueckre. OTIM4ms 4enoBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIeHNe OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIC CTaAWM aHTPOIMOTeHe3a. PaHHWE 4YemOBEKOOOpa3HbIE O00E3bSHBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0o0mMA  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YelloBeK HeaHAEPTaIbCKUI



KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaneoreneTuka v najgeoreHOMHUKA.

DBOJNIOLHUS COBPEMEHHOr0 4esnoBeKa. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTalnMoHHBIM Tpoliecc W mojJuMopdusM. [lomynsiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. bonblime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBo  dyenoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocoONeHHOCTh YeIOoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKarouledl cpeibl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usnueckol  (OMOJOTrHYECKOM)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJI0BECUECKUX TOMyNsiuuil. buocoruanbHble MCCIEAOBAHUS MPUPOABLI UEIIOBEKA.
HccnenoBanue KOBOIIOUUH OMOJIOTMYECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeleT dYeloBeKa U CKeNeT IIHUMIIaH3ey,
«PynMMEHTHI ¥ aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblii»y, «YemoBek
NpAMOXOASAIINNY, «/[enucoBckuii yenoBek» «Heannepranpupl», «KpomMaHsOHIBD,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYyphl ~TIPEAKOB dYeJOBEeKa, penponaykiuu (dbororpaduu) KapTHUH C
MudogorndeckuMu U OUOJIEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeIIOBEKa,
doTorpaduu HaXOJOK UCKOMMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJICIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IIMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPAMOXOKICHUEM.

IIpakTuueckas padora «/3yueHre SKOJIOrMUECKUX aJanTaluil YeI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi



3apoxkJieHue W pa3BuUTUE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun
3K0JIOTUU. CBSI3b 3KOJIOTUU C JPYTUMU HAYKaMH.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTropHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIeh cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00AIBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW I YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTUYECKOMN KYIbTYpbl U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanumn

[Moptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorumn», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUSA

DkoJyiorudeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojornyeckux Qakropos. Ilpasmio munumyma (K.
Mnpenrens, 0. JIubux). TosepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiictBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
DoTonepruoan3M.

Temmepatypa Kak »dKoJoTHUeCKHi ¢akTop. JlelicTBue Temmeparypsl Ha
opraHu3msl. [loMkunoTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocobneHus pacteHun K
MoJJIep >KaHui0 BoJHOTO OanaHca. Kiaccudukaius pacTeHUH MO OTHOIICHHIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
rIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHU3MeHHas.  DHU3UKO-XUMUYECKHE
OCOOCHHOCTU cpea o0uTaHus oOpraHu3MoB. lIpucrnocoOiieHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpe/iax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.



XKuznennsle (opmbel opranusmoB. lloHsTne o KuzHeHHOM (opme.
XKusznenusie HOpPMBI pacTEHUMN: JEepPEBbsl, KYCTAPHUKH, KYCTAPHUUKHU, MHOTOJICTHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhI. Bunel OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢opmel. [lapazutusm, koomneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJIOJHOKPOBHBIE 3>KHUBOTHBIEY», «DU3HOIOTHYECKHUE aJanTaliuu
KUBOTHBIX», «Cpeapl oOOWTaHUS OpPraHU3MOBY», «bBHOJOTUYECKHUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutusm», «Konkypenmus», «CuMOno3y,
«KomMeHcanuzmy.

O6opynoBanue: repbapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOaprH U KOJUIEKIIMU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHIl U 3BEpeH, repOapuu
pacTeHUi, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M JKUBOTHBIX, OOJAQJalOMIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU PACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BBIIBICHHE TMPHUCIIOCOOJICHUN OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISIBICHHE TPUCIIOCOOICHHN OpPraHMu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOEHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  MOMYJISLHUU. [lonynsust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3NYECKUX OaphEPOB U



0COOCHHOCTEH OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuuii. OCHOBHBIE TIOKA3aTEeNW TMOMYJSLMUU: YHUCICHHOCTb, ILJIOTHOCTb,
BO3pacTHasi M TIOJOBasg CTPYKTypa, POXKIAEMOCTb, NPUPOCT, TEMI pOCTa,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJISIUU.
JluHamuKa monmysisauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHue TMHAMHUKA NONyJsiiud. KpuBble pocTa YMCIEHHOCTH OMYJISIINAH.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IIIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb 3Kojornueckon Humu Jx.M. XarunmHcoHa. Pa3Mepsl 3KOJIOrMYeCcKOu
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buomormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W cXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«lIpocTpancTBEeHHas  CTpyKTypa  Tmonyjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenp skosorndeckort HummM J[x. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PAaCCETICHUIO.

Tema 9. Dxkosorusi coo01ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa kak OTKpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U MBI B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeM  DKOCHUCTEMBI.  buomacca W MOPOIYKIHSL.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpasneHnHsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuH. llepBuuHble M
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTI€HHBIE BO3JCUCTBUSA Ha



cykneccun. Knnmakcnoe coobmiectBo. bruopasnooOpasue u moiaHOTa KPyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[Ipuponubie 3KOCUCTEMBI. DKocucmemsbl 03€p u pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXK1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
braopa u ¢ayna. CunanTponu3zanus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAYCHHE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggekma u 6udo8-30uhpukamopos (Kirouesvlx
8U008) 8 yHKYUoOHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHW3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanusmul 8030elicmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2AHUBMEHHOM, NORYJIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKocHCcTeMa

IIMPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHUIA YHUCET»,
«JKonoruyeckas mupamuyia OroMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
noxkapa», «JKOocUcTeMa 03epa», «ArpoueHos3», «KpyroBopoT BElIECTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepst ypoosakocuctem».

O6opynoBanue: repbapun pacTeHU, KOJUICKITUHM HACEKOMBIX, Yy4elia MTUIl |
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTeMYy (Ha TMOJie WId B TEIUIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA



buocpepa — oOmennanerapHas o0Oojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ coctan. Kupoe
BELECTBO OHOC(hephl U ero PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOCTH OMOChephl Kak
rJ100aIbHOM 3KocHcTeMbl. J{uHaMuueckoe paBHoBecue B Onochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OUOMBI CYIIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE Jieca, CTEH, CAaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KinuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabnmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B Mmpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUpOJEe»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE OMOMBI cymmny, «Knumaruueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KpU3UCHI M WX TMpUYMHBL. Bo3zaeiicTBue denoBeka Ha
ouocepy. 3arpszHenue Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTENbHBIA M KUBOTHBIA MHUp. OXxpaHa
PaCTUTENBHOIO W KMUBOTHOrO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl YEIOBEUECTBA W MPHUPOJIBIL.
PanonanpHO€  MPUPOJOMONIB30BAHME W COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeli u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K



ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 u okocucmem. OcHobl
IKopeabunumayuy dKkocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOJeNn yIpaBIsieMOro MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'NA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOTpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIC,
MeTarpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTPAMMBI IO OUOJIOTHUU
BBIICJICHBI CIIEAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUHCKOM
rpakJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEACIICHHUIO, Haluuue momusayuu K OOyUYCHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEXKICHUW JHWYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKMX TPATUIMKA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NpPABOCO3HAHUS  DKOJIOTHYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KMU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUSI IPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B E€IUMHCTBE YYEOHON M BOCIUTATEIBHON JEATEIIbBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH, HCTOPUYECKHUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE NpPaBHJIAMH M HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MPOIECCAM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHS, pa3BUTHUS BHYTPEHHEW MO3HMIMU JUYHOCTH, MATPUOTHU3MA U
YBaKEHHSI K 3aKOHY U MPABOIMOPSJKY, YETOBEKY TPyJa U CTaplieMy MOKOJICHHIO,
B3aMMHOI'0 YBa)KEHHS, OEpPEKHOrO0 OTHOUIEHUS K KYJbTYPHOMY HACIEIHIO U
TpaJIuIsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY’KAIOIIEH Cpee.

JInuHOCTHBIE pe3ysibTaThl OCBOEHHUS YyueOHOro mpeamera «buomorus»
JOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIINXCSI PYKOBOACTBOBATHCS



chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOT0 OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITAa M ONbBITA EITEIBHOCTH B MPOILIECCE PEaan3allii OCHOBHBIX HAIPaBICHUUN
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX TMpaB M O0O0S3aHHOCTEH, yBa)KEHUE
3aKOHA M TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESTEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7[a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEENsATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMHU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBIX, TIO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIEHUS K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXIECHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTapHOM! U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUKCKOM TPa)KIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOMl Kpau, CBOO PoawHy, CBOM S3BIK U KYJIBTYPY,
MIPOLIOE U HACTOAIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIECHUE K IMTPUPOAHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHH, TOHWMAaHHUS 3HAYCHUsS OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaenHas yOeKIEHHOCTb, TOTOBHOCTh K CIIyXeHHIO W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/bp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;



CIIOCOOHOCTh OIICHUBATh CUTYAlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaguUusMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHMMAaHNE 3MOIMOHATIBHOTO BO3JEHUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusnuyeckoro BoOCHUTAHUS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLUMOHAJIBLHOIO 0JIATONMOTYYHs:

NMOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro ooOpasza KH3HU
(3mopoBoe  TUTaHHWE, COOJIIOJCHUWE THUTHEHUYECKUX TPaBUI U HOPM,
cOQTaHCUPOBAHHBIN PEXKUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETGHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

MOHMMAaHWE I1EHHOCTU TMPAaBUJI HMHIAWBUIYAJIbHOTO W  KOJJIEKTUBHOTO
0€3011acCHOT0 MOBEACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TMOCIEICTBUA M HENMPHUSATHUS BPEIHBIX MPUBBIUCK (yMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTB K TPYZlY, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10It00H¢e;

TOTOBHOCTh K AKTHUBHOW JEITECIbHOCTH TEXHOJOTHMUYECKOM M COIHMAIILHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBIMOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3MuHbIM cepam mpodeccnoHanbHON ACATEILHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccud ©  Pealn30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO M CaMOOOpa3OBaHHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
KW3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIBTYpPhl: TPHOOpPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYIIKOB W OIEHKHM HX BO3MOXHBIX IIOCIECACTBUNA ISt
OKPY’KAIOIIEH CPEbI;



OCO3HAHME TJ00aTBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM MU MyTel HX
pelieHus;

CIIOCOOHOCTh HUCHOJIB30BaTh MPUOOpPETaeMble MNpPU U3YYEHUH OHOJOTUH
3HaHUST M YMEHUS TPU pEUICHUM TPOOJEM, CBSI3aHHBIX C palMOHATBHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/IGHHE  TMpaBWJ  TOBEACHUS B IPUPOJIE,
HaIlpaBJICHHBIX HAa COXpPAHEHHE pAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
OPUPOJHON Cpeie, YMEHHE MPOTHO3MPOBATH HEOIArONPUSITHBIE 3KOJOTHUYECKHE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO PKOJIOTMUYECKOT'0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OfbITa NS TEeNbHOCTH HKOJIOTMYECKOM HaIpaBJIeHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COILMAJIBHOM
PAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOMN JEATEIHHOCTA IKOJIOTMUYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIBTYphl KaK CpeACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U NTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTUM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU LIEJTOCTHOTO
NpelCTaBleHUs 00 OKpPYXKAIOIIeM MHUpE KaK O €IMHCTBE MPHUPOIbI, YEJIOBEKa H
oOmIecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTHHU JII COBPEMEHHOW IMBUIIM3AIINHU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEeXHOJIOTHM, CHOCOOHBIX  pemaTh PecypcHble  MPOOJEeMBbI  Pa3BUTHS
YeJI0BEYECTBA, TIOMCKA MyTeH BBIXOJAa U3 MIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJTHBIX PECYpCcOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OUOJOTMYECKUX 3HAHUW B LENAX
MOBBIIEHUsI OOLIEd KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBLHON TPaMOTHOCTH OOYYarommXcs, (HOpPMHPYEMOM
MIpU U3YUYEHUU OUOJIOTUH;

MMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIsl aHajdu3a U



OOBSCHEHHUS SIBIICHUN OKPYKAlOUIEro MHUpPa U MPOUCXOASAIIMX B HEM U3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAaHHbBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIBIO ITOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTb CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJOTMYECKHE 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU [IEATEIBHOCTH, I'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEI0BATEILCKYIO IEITEIbHOCTh UHANBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTAMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yiIbTaThl OCBOCHUSA y4deOHOro mnpeameta «buosorus»
BKJIIOUAIOT: 3HAUYMMBbIE [IJI1  (OPMHUPOBAHUS MHPOBO33PEHUSA OOYyYaAIOIIUXCS
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIIEHAYUHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpPa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BELIECTBO, HEPTUs, SBJIICHHE, MPOIIECC,
CUCTEeMa, HayyHbId (DaKT, MPUHLMI, TMIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIICJIOBAHNE,  HAONIOEHUWE, U3MEpPEHHEe,  OKCIEPUMEHT U  JpYTHe);
YHUBEpCaJIbHbIE yueOHblE JeCTBUs (TIO3HABaTENIbHbIE, KOMMYHUKATHBHBIC,

PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
IPaMOTHOCTH H  COIIMAIBHOM KOMIIETCHIIMH OOYYaroIIUuXCs; CIIOCOOHOCTH
o0yJaronmxcs UCTIOJB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHPOBO33PCHYECCKHE 3HAHHWS W  yHUBEpCaJbHbIE y4eOHBIC JICWCTBUS B
ITO3HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJIOTMM HAa YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocs OyayT chOpMHPOBaHBI  IO3HABATEIbHBIC
YHUBEpCAIbHBIC YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC yUeOHbIC
JICHUCTBUS, PETYISITHUBHBIE YHHUBEpCaJbHbIE Yy4YeOHBbIC JEWUCTBHS, COBMECTHAs
NEeATENbHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHHUS TMPOTPAMMBI CPEIHEr0 OOIIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH yueOHbIMH NMo3HABATEIbHBIMHU
AEeCTBUAMM:

1) 6a30BbIe JOrHYeCKHE JeiCTBUS:

CaMOCTOSITEIbHO  (OpPMYNHpPOBATH M AKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh MNpPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MbIIIICHUS
(amanuza, cMHTE3a, CpaBHEHMS, KiIacCuUKAIIMU, 0000IIEHNs ), PACKPBIBATH CMBICT



OMOJOrMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATH
CBSI3M C IPyTUMU MOHATUSAMU);

ONMpeneNsITh UEeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C OCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHIATHUS AJi1 00BsICHEHUSI (DAKTOB U ABJICHUM
YKUBOU IIPUPOBI,

CTPOUTh JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, IO
aHAJOTUH), BBIABIATH 3aKOHOMEPHOCTH U NPOTUBOPEUHS B pPacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeJIbHbIE CpencTBa TUTSt npeiCTaBIeHUs
CYILIECTBEHHBIX CBS3€d M OTHOIIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKKE€  MPOTHUBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
UH(POPMAIIMOHHBIX HUCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4E€TOM aHajdu3a MMEIOUIUXCS
MaTepUATIbHBIX U HEMaTepPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOpJMHUPOBATh M  BBIMNOJHATH paboOTy B  YCIOBHUSX  peEalbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KMU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIa/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON U TPOECKTHON JI€ITELHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJeM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PEMIECHUS MPAKTUUECKUX 3374, TPUMEHECHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHbIE BUJbBl JEATEIIBHOCTH [0 IOJY4YEHUIO HOBOTO
3HAHMsI, €r0 HHTEpPHpeTaluu, MPeoOpa3OoBaHUI0 W TNPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsIX, B TOM YHCJI€ IPU CO3AaHUU YU€OHBIX U COI[MAIbHBIX IPOEKTOB;

dbopMHUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOIIOTHEH,
KJIFOUE€BbIMU MOHATUSIMU U METOJIAMHU;

CTaBUTh # (HOpPMYIUpOBaTh COOCTBEHHBIC 3a7adyd B 0Opa3oBaTeIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajady,
BBIIBUT'ATh TUIOTE3y €€ pEeIIeHUs, HaXOAUTh apryMEHTBhI IS JI0Ka3aTesIbCTBa
CBOMX YTBEP>KJICHHH, 3a/1aBaTh IApAMETPbl U KPUTEPUH PEILECHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOJE PEIICHHUsS 3aJadd  Pe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSX;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;



OCYILECTBIIATH IIeNIEHANIPABICHHBIA MOUCK TMEPEHOCa CPEICTB U CIOCOOOB
NercTBUS B MPOPECCUOHATIBHYIO CPEY;

YMETh TICPCHOCUTh 3HAHHUS B IO3HABATEIBHYIO M TMPAKTHUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC HWJCH, MpEJIaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JTOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

3) pabora ¢ nunpopMmaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MHPOpMALHH (TEKCTE y4eOHOTO
ocoOusl, HAy4YHO-TIOMYJSPHOW JHWTEepaTrype, OHMOJIOTHYECKUX CJIOBApsAX W
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUHUBOCTD;

(GbOopMyITHpPOBaTh 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI NP IOUCKE U
otbope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHHS YU4EeOHBIX
3ajad;

PHOOPETaTh ONBIT HCIIOIB30BAHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHUBHOT'O MCIIOJIb30BaHUS Pa3INIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
Oounonornyeckoit nHGopMaluu (CXeMbl, rpadUKH, AUArPaMMBbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Oumosormdyeckor mHGOpPMaANKME: TPUMEHITh XUMHYECKHe, (Qu3nueckue u
MaTeMaTHYeCKUe 3HAKM M CHMBOJIBI, (OpPMYJIbI, aOO0peBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpPeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CPEJICTBA
HATJISTHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAINH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JMAJIOTE€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a]1aBaTh
BONIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIBHO BBITIOJHEHUS TIpe/jiaraeMon
3a/layd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUNA APYTHX yYaCTHUKOB
JMaJora Uil JUCKYCCHH ),

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIIEHWs, MOHWMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHKHOBEHUS KOH(DJIMKTHBIX CHTYAIlHi,
YMETh CMSATYATHh KOH(JIMKTHI U BECTH MTEPETOBOPHI;



BIAJIETh PA3JIMUYHBIMHU CIIOCOOAMU OOIIEHUS U B3aMMOJEHUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme (opMyaupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHUSl C HMCIOJb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWUBUAYaTbHOU
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUsSI TPYNOBLIX (POPM B3aMMOJICHCTBUS TIPU PEIICHUH YU4eOHOM 3a/1auu;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JACHUCTBUMA C y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIHbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHUIO: COCTAaBJATh IJIaH JEUCTBUH,
pacnpenensiTb poyiid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJIbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

nmpeayiaraTb HOBBIE TIPOCKTHI, OIEHWBATh HACHU C TO3UIUA HOBU3HHBI,
OpPUTHHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B Pa3IHYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBy1aieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHHUS MPoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAaHOBKM B CBOUX JCHCTBUSAX M MOCTYNKaX MO OTHOIIEHUIO K KUBOHM MPHUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYUIIECTBIIATh MMO3HABATENIbHYIO NIE€SITENIbHOCTh, BBISBISATH
po0IeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITETTbHO COCTABJIATh IUTAH pPEIICHUs TpoOJieMbl C  Y4ETOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTCHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacmupsTh paMKH y4eOHOTO NMpeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



COoCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO MIMPOKOM 3PYAHULHNH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBILIATH CBOM 0OO0Opa3oBaTENbHBIA U
KYJIbTYPHBI! YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIa/J€Th  HaBbIKAMU  [O3HABATEJIBHOM  peQeKCMH Kak  OCO3HaHUs
COBEpPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTYalluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEMIEHUS N0 HUX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJI0BeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHBIC pPE3yJabTaThl OCBOCHUS COACPKAHWSA YYeOHOTO IIpeaIMeTa
«buomorus» Ha yriayOJIEHHOM ypOBHE OPHCHTHPOBAaHBI Ha oOecleueHue
npopuneHOro  oO0yueHus  oOydarommxcs  Ouomornu. OHH — BKIIIOYAIOT:
cnenupuyecKue I OMOJIOTHH Hay4YHbIC 3HAHUSA, YMCHHUS U CITOCOOBI JICHCTBHI 110
OCBOCHHIO, HHTEPIPETALIMK U TPEOOPa30BaHUIO 3HAHWUM, BUIBI JACATCIBHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
pEaNbHBIX KU3HEHHBIX CUTyanusiX. [IpenqMeTHbie pe3ynbTaThl MPEICTaBICHBI 1O
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mpenmera «buomorus» B 10
Klacce TOIKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHUW O MECTe W POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KApTHUHBI MUDPA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPOoOJeM  palHMOHAIHHOTO
MPUPOOIIONTB30BaHUSA, O BKJIaJIe POCCHMCKUX M 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
OMoJIOr NN,

BJIQJICHNEC CHCTEMOW OWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONE OMOJIOTHYECKHE TEPMHUHBI W TOHSATHS (KU3HbB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJAIMS, CaMOBOCIPOW3BEACHHE,



HACJIEJICTBEHHOCTh, W3MEHYUBOCTh, POCT W PAa3BUTHE), OMOJIOTMYECKUE TEOPUU
(xnerouynas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi TeOpHs
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o meHTpax
MHOroo0Opa3usi ¥  TPOUCXOXKJCHHUS  KYJIbTYpHBIX  pacTeHUl),  3aKOHBI
(ernHOOOpa3usi TOTOMKOB TEPBOrO IMOKOJICHHS, PACIICTUICHHUS, YUCTOTHI TaMer,
HE3aBUCUMOro Hacienosanusa [. Menaensda, TOMOJIOTHMYECKHX PSIIOB B
HacJeICTBCHHOHU U3MCHYUBOCTHU H. n. Basumosa), [IPUHIIUITBI
(KOMILJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHMUSI, HUCIIOIh3YEMBIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);

yYMEHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIECTOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuid, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpraHOB pACTEHMM, J>KUBOTHBIX, 4YEJIOBEKa, TPOIECCOB IKU3HEACITEIHLHOCTH,
MPOTEKAIINX B OpraHU3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHUYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyu3M), MpeBpalleHUs] YHEPTrUuu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTO TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE?A,
MUTO3a, MeH03a, raMeToreHes3a, AMOpUOTreHe3a, MOCTIMOPHOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOTreHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPTraHOMIaMHU KIETKH U UX
(GYHKIMSAMH, CTPOCHHEM KIJIETOK pa3HbIX TKaHeW W WX QYHKIUAMH, MEXKIY
opraHaMud W CHCTEMaMH OpPraHOB Yy pPACTCHH, >KUBOTHBIX M 4YEJOBEKa M MX
GYHKIUAMHA, MEXAY CHUCTEMaMU OpPraHOB M WX (PYHKIHUSAMHU, MEXKIY O3TalaMu
oOMeHa BEIIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIOB OPTraHU3MOB,
dTaraMM 3MOPHOHAIILHOTO Pa3BUTHSI, TEHOTUIIOM U (eHoTHroM, (EHOTUIIOM U
dakTopamu cpeabl OOUTAHMUS;

YMEHUE BBIABISTh OTJIWYUTEIbHBIE MPU3HAKUA KUBBIX CUCTEM, B TOM YHUCIIE
pPaCTEHU, )KUBOTHBIX U YEIIOBEKA;

YMEHUE HCIMOJIb30BaTh COOTBETCTBYIOUIME APTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JI0KA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE peliaTh OMOJOTHUECKUE 3a/1a4H, BBISBISITH IPUUYUHHO-CIIE/ICTBEHHBIE
CBSI3M MEXTY UCCIIETYEMBbIMH OMOJIOTUYECKUMH MPOIIECCAMHU U SIBJICHUSIMHU, JCNIaTh
BBIBOJIbI Y IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMIOJNHATh J1a0OpAaTOpHBbIE W TpaKTUYECKue paboThl, COOII0IATh
npaBuiia Mpu padoTte ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYOBAHUEM;



YMEHHE BBIIBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpenctBamu, GOPMYIHPYS IEdb HCCISAOBAHUS, aHAJTU3UPOBATH IOJYUYCHHBIE
PE3YNIBTATHI U ICNIaTh BEIBOMBL;

YMEHUE YYacTBOBAaTh B yueOHO-UCCIEI0BATENbCKOM paboTe mo OHoJIoTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
myOJUYHO  TPEACTaBIATH  TMOJIYYCHHBIC  PE3yJbTaThl HAa  YUYEHUYECKUX

KOH(epeHUHusX;
YMEHHE OLEHUBATh STUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEJOBaHUI B
obnactu  OWONOTMM M MEIULUMUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPCHKE, HAMPABICHHOC M3MCHECHHWE T'€HOMa WM CO3JIaHWE TPAHCTECHHBIX
OpraHu3MOB);

yMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHanbHON
JESATENBHOCTH B 00JacTH OWMOJIOTHH, MEIMIIMHBI, OMOTEXHOJOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOJsATh MO3HABATEIbHBIN
MHTEpEC, HAIIPABJICHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUU U
NPOJOJKEHUE OMOJIOTMYECKOro O00pa3oBaHUs B  OpPraHU3ALMSIX  CPEIHErO
podecCHOHaIBLHOTO U BBICIIETO 00pa30BaHUAI.

[IpenmeTHBIC pe3yabTaThl OCBOEHUsS ydeOHOro mpeamera «buomorums» B 11
K1acce OJKHBI OTPAXKaTh:

c(hOpMHPOBAaHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAy4YHON
KapTUHBI MHUpPA, B TO3HAHWU 3aKOHOB TMPUPOJBI U PEIICHUH IKOJIOTHUYECKUX
npo0JieM dYeloBEeYeCTBA, a TaKKe B PEIICHHH BOMPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
00IIIeCTBY, YEIIOBEKY, O BKJIAJ€ POCCUMCKUX M 3apYOCKHBIX YUEHBIX-OHOJIOTOB B
pa3BuTHE OHMOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
OTIpEeJICICHNs] W TOHMMAaHWE CYIIHOCTH OCHOBOMOJATAIONINX OWOJIOTHYECKUX
TEPMUHOB WM TOHATUN (BUI, JKOCHCTeMa, Ouocdepa), OMOIOTHUECKHE TEOPHH
(aBomrononHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs IBOJIOINH), YICHHUS
(A. H. CesepuioBa — 0 nyTsSX U HampaBieHusx 3Bontonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus k. Xapau m B. BaiinOepra,
3apoppiiieBoro cxoiactesa K. M. bopa), npaBuna (munumyma HO. JluOuxa,
AKOJIOTUYECKON NupamMuabl 3HEpruu), runotesbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BIIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOTO  IIO3HAHWS,
MCITIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSIX YKUBBIX 0OBEKTOB M DKOCHCTEM
(omucaHue, U3MepeHue, HaONIOJEHUE, SKCIEPUMEHT), COCOO0aMU BBISBICHUS U
OIICHKHU aHTPOIIOTCHHBIX H3MEHEHUN B PUPO/IE;



YMEHHE BBIACIATh CYIIECTBEHHbIE NPU3HAKH: BHUAOB, OHOTEOIICHO30B,
PKOCHUCTEM U Ouochephl, CTAOMIM3UPYIONIETO, IBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, JJIONAaTPUYECKOTO u CUMIATPUIECKOTO
BUI000pa30BaHUs, BIUSHUS JBYDKYIITUX CUJI SBOJIOIMU HA TCHO(OH I TOMYJISITNH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie 0OOMTaHWMsI, YepeIoBaHUS HAIpPaBICHUMA
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aMMOCBA3M MEXIy TMPOIECCaMU HBOJIOLINH,
JIBKYIIAMA CUJIAMHU aHTPOIOTECHE3a, KOMIIOHCHTAMH Pa3UYHBIX 3KOCHCTEM H
NPHUCIIOCOOJICHUSIMHA K HUIM OPTaHU3MOB;

YMCHHE  BBIABIATH  OTJIMYUTCIbHBIC  TNMPU3HAKK  JKUBBIX  CHCTEM,
OpUCTIOCOOJIEHHOCTh BUJOB K Cpefie OOMTaHus, aOMOTHMYECKHX U OMOTHYECKHX
KOMITIOHEHTOB ~ JKOCHUCTEM, B3aWMOCBA3€Hd OpraHM3MOB B  COOOILECTBaX,
AHTPOIIOTEHHBIX M3MEHEHU B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIUE AaApPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIMKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYII, B3aUMOCBS3M OPTaHU3MOB U CPEJIbl OOUTAHMSI, CAMHCTBA
YEeIIOBEUECKHX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOT000pa3wsi BHIOB U
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUECTBA;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOIOTHYECKUMH MPOIIECCaMU U SIBICHUSIMU, J€aTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh MX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  TMOJYYCHHBIE  PE3yNbTaThl HAa  YUYEHUUYECKHUX
KOH(EpeHIUsX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, TOCIEJCTBUSAX M CIOCO0aX MpenOTBPAIICHUS
r1o0aabHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oymymied mnpodeccruoHaabHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTHH, TPUPOIOIIOIH30BAHMS, METUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIECBOM
MIPOMBITINICHHOCTH, YTIyONsATh TO3HABATENbHBIM HWHTEpEC, HaAIpaBICHHBIA Ha
OCO3HAHHBIM  BBIOOp  COOTBETCTBYIOIIEH  mpodeccun U OPOJOJLKEHHE



OMOJOrMYecKoro 00pa3oBaHUsl B OpPraHU3alUsAX CPEIHEr0 MPO(PECCHOHATBHOIO U
BBICIIIETO0 00pa30BaHMUs.



3. TEMATHYECKOE IINTJAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJJEMUYECKUX YACOB, OTBOJAUMBIX HA
OCBOEHHE KAXKJIOW TEMBI, 1 BO3MOXHOCTb NCIIOJIb30BAHMSA IO D TOU TEME
0P 1 HOP, KOTOPBIE SABJAIOTCA YYEBHO-METOAUYECKUMU MATEPUAJTAMHU

10 KVIIACC
KouunyecTBo 4acos Cnmcok UTOroBbIX Cnoco6
9JIeKTPOHHbIE ILJIAHUDVEMbIX OLICHKH
Ne HaumeHoBaHue P py HTOrOBLIX
n/ pa3nesioB u TeM | B K I (undposrie) PE3YILTATOR ¢ -
cer OHTPOJIbH AKTHYECK
P P o0pa3zoBaTeJbHbIE yKkasanuem 3Tanop | WIAHHPYEMBIX
n NPOrpaMmblI
porpa 0 ble padoThI ue padoTsbl pecypenI X GOpMHpPOBAHHS pe3yJbTaToB
Cdopmuponats YcTHbIi
3HAHUS O MECTE H | Ompoc
ponmu  OWOJIOTMH B
CUCTEME
€CTECTBEHHBIX HAyK, B
dbopMupoBaHUHN
€CTECTBEHHO-HAYUYHOM
KapTHUHBl MHpa, B
5 bubmorexa [JOK P pa,
HOJIOTHSI KaK MO3HAHUU  3aKOHOB
1 1 https://m.eds00.ru/863e5

Hayka

bfo

MPUPOJIBI U PEIICHUU
npooiem
parroHaIbHOTO
HPUPOOIIOIH30BaHUS
, O BKJIQJIE POCCUNCKUX
" 3apyOeKHbIX
VU€HBIX B pa3BUTHUE
Oouosoruu;
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Kusrie
CUCTEMBI U UX
HU3y4YCHHE

bubnuoreka [IOK
https://m.eds00.ru/863e5

bfo

Bnaneunue
CUCTEMOU

OMOJIOTUYECKHUX
3HaHUH, KoTOpas
BKJIFOYAET:
OCHOBOIIOJIATAOIINE
OMOJIOTUYECKHE
TEPMUHBI ¥ TIOHSITHS
(>kU3HB, KJIETKA,
OpraHu3M,
MeTa00JIn3M,
roMeocCTa3s,
CaMOPETYJISIIHS,
CaMOBOCIIPOU3BECHH
€, HaCJIeJICTBEHHOCTb,
W3MEHUYUBOCTb, POCT U
pa3BUTHE),
OMOJIOTUYECKHE
Teopun  (KJIeTO4Has
teopust T. IlIBanHa,
M. Ilnetinena, P.
Bupxosga,
XpOMOCOMHas Teopus
HacienctBeHHocTH T.
Moprana), yuenus (H.
. BasuioBa - o
[EHTpax
MHOT000pa3us "
MIPOUCXOKICHHUS
KYJIbTYPHBIX
pacTeHuii),  3aKOHBI
(emmHOOOpA3MS
MOTOMKOB  TE€PBOTO
MTOKOJICHUH,

YcTHBIN
ompoc
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pacIIeIUICHUS,
YHCTOTHI raMer,
HE3aBHCHUMOT'O
HaCJICIOBAHUS I.
Mennens,
TOMOJIOTHYCCKHUX
pAIOB B
HacJIeACTBEHHOU
nm3menunBoct H. 1.
Basuiosa),
TIPUHITATIBI
(KOMIIJIEMEHTapHOCTH

);

buomornsa
KJIETKHU

0.5

bubmorexa [JOK
https://m.edso0.ru/863e5

bfo

VYMeHue BLIIEIITh
CYIIIECTBCHHBIC
MIPU3HAKHU: BUPYCOB,
KJIETOK ITPOKApHOT U
JYKapHOT,
OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIX
OpraHu3MOB, B TOM
qucie OakTepu,
rpubOB, pacTeHUH,
JKHBOTHBIX H
YeI0BeKa.
YMeHue pemars
OMOJIOTUYCCKHUE
3a/1a4H, BBISIBIISATD

VcTHbIN
ompoc
JlaGopaTopHbI
€ paboThI
Pemrenne
OHOJIOTHYECK
HX 3a71a4
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MPUYUHHO-
CIIC/ICTBEHHBIC ~CBSI3U
MEXTY
UCCJICTyeMbIMU
OMOJIOTHYECKUMHU
mporeccamu u
SIBIICHUSIMU,  JIeJIaTh
BBIBOJIBI M TIPOTHO3BI
Ha OCHOBaHUU
MOJTY4EeHHBIX
pE3yIbTATOB;

YMEHHE
BBITIOJTHATH
nabopaTopHbBIC u
NPaKTUIECKUE
paboThl, COONIOAATH
npaBuJjia mpu padboTe ¢

y4eOHBIM u
71a00paTOPHBIM
000pyI0BaHUEM;
YMEHHUE
BBIJIBUTaTh THIIOTE3HI,
IPOBEPATH ux
IKCIIEPUMEHTAIbHBIM
u CpeicTBamu,
bopmynupys 1eNb
UCCIIeIOBAHUS,
aHAIM3UPOBATH
MOJTy4YeHHbBIE

pe3yibTaThl U [CJIAThb
BBIBOJHI,




YMEHHE y4acTBOBATh
B y4eOHO-
HCCIICIOBATECILCKOM
paborte 1o
OMOJIOTHH, DKOJIOTHH
U MEIUIIHE,
IPOBOAMMON Ha 0aze
IITKOJIBHBIX HAYIHBIX
o0111ecTB, U
nyOIMYHO
TIPEJICTABIISIT
MOJTydeHHBIC
pe3yabTaThl HA
YYCHHUUECKUX

XuMu4yeckas
Oopra"u3arus
KJIETKHU

10

bubmorexa [JOK
https://m.edso0.ru/863e5

bfo

YmMmenne
yCTaHaBJIUBATH
B3aUMOCBSI3U  MEXIY
OpraHoujaMu KJICTKH
u  uxX (QyHKOUIAMH,
CTPOCHHEM KJIETOK
pa3HBbIX TKAHEH .

YMEHHE pellaTh
OHOJIOTHYECKHUE
3a7a4H, BBLISIBIIATE
MPUYHUHHO-
CICACTBEHHBIC CBS3HU
MEXIY
UCCIIeTyeMbIMU
OMOJIOTHYECKUMHU
mpoleccaMmu 51

YcrabIi
ompoc
JlaGopaTopHbI
€ paboThI
Pemenne
OMOJIOTHYECK
UX 3a]1a4
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SIBJICHUAMMU, JACJIaTh
BBIBOJIbI K ITPOTHO3BbI
Ha OCHOBAaHUU
[MOJIy4YE€HHBIX
pe3yIbTaTOB;

yMEHHE
BBITIOJIHATH
nabopaTopHbIe u
MIPAKTUYECKUE
paboThl, cobOmMIOaaTh
IpaBmJIa Mpu padoTe ¢

y4eOHBIM u
1abopaTopHBIM
000pyn0BaHUEM;
yMEHHe
BBIJIBUTATh TMIIOTE3HI,
MPOBEPSTH ux
AKCIEPUMEHTAIbHBIM
u CpelCTBaMH,
bopmynupys 1eb
UCCIIeIOBaHUS,
aHAIU3UPOBATH
MOJIy4YeHHbBIC

pe3yabTaThl U JeNaTh
BBIBOJIBI,
yMEHUe

y4acTBOBATh B
yueOHo-
HCCIeI0BaTEIbCKOM
pabote mo Ouosoruu,
SKOJIOTHU u




MEIUIIMHE,
POBOJIUMON Ha Oaze
IOKOJIBHBIX  HAYYHBIX
00111eCcTB, U MyOJINYHO

Crpoenue u

byHKIMH
KJIICTKH

bu6mmoreka [IOK
https://m.edso0.ru/863e5

bfo

MIPEACTABISITh
MOJTyYCHHBIC
pe3yIabTaThI Ha
YYCHUUECKUX

YMeHne VY cTHBIN
yCTaHaBJIUBATH OIpoC
B3aMMOCBSI3U  MEXIy | JlabopaTOpHBI
OpraHoWJIaMH KJICTKHU € paboThI
U ux (QyHKOUAMY, | Pemenue
CTPOEHUEM KICTOK |  GroOrmuecK
pa3HbIX TKaHEW U UX WX 337124

GOYHKIUAME,  MEXKIY
OopraHaMu u
CHUCTEMaMH OPraHoB y
pPacTeHHH, >KMBOTHBIX
M YelloBeKa U HX
GYHKIMSME,  MEXIY
CHUCTEMaMH OPraHoB U

ux byHKIMSIMH,
MEX]TY sTanaMu
oOMeHa BEILIECTB,

oTallaMM  KJICTOYHOTI'O
OUKJIa W KHU3HCHHBIX
OUKJIOB OPraHu3MoOB,
STalaMu
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AMOPUOHATILHOTO
pa3sBUTHUAL.

OOMeH BelIecTB
Y TIPEBpAIICHHE
SHEPTUH B
KJIETKE

bu6moreka [IOK
https://m.edso0.ru/863e5

bfo

YMeHue BbLACISITh
CYIIECCTBECHHBIC
MPU3HAKA
MIPOIIECCOB
KU3BHEICATCIILHOCTH,
MIPOTEKAOIINX B
opraHu3Max
pacTeHui,
KUBOTHBIX U
YeJIoBeKa,
OMOJIOTUYECKHUX
MIPOIIECCOB: OOMEHa
BELIECTB
(MeTaboau3Mm),
MIpeBpaLICHUS
SHEPTUH, OPOKEHU,
aBTOTpPO(HOrO U
reTepoTpoGHOTO
TUIIOB MUTAHUS,
dboToCHHTE3a U
XEMOCHHTE3a.

Ycrubrit
oTpoc
JlaGopatopHsl
€ paboThI
Pemenne
OMOJIOTHYECK
UX 3a/1a4

Hacnencreennas
uHpopManus u
peanusanus €€ B
KIIETKE

0.5

bubnunorexa [IOK
https://m.edso0.ru/863e5

bf0

YMEHHUE
BBIJIENIATh
CYIIIECTBEHHbIE
MPU3HAKH MTPOLIECCOB
KHU3HEIEATEIIHOCTH,
MPOTEKAIOIIUX B
OpraHu3Max

YcTHbII
orpoc
JlaGopatopHbl
€ paboThI
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pacTeHui, JKUBOTHBIX

Pemenue

u YEJIOBEKa, | OMUOJIOrHYECK
OHOJIOTUYCCKUX HX 3a7a4
MpoIIeCCOB:  oOMeHa TIpaKTHYeCKH
BCHICCTB € paboThI
(MeTaboaM3M), KoHTponbHas
MIpEeBpaICHUS pabora
SHEpruM, OpoKeHus,
aBTOTPO(HOTO 51
rerepoTpohHOTO
THIIOB MMATaHU,
dboTocuHTE3a u
yMeHHue pemiarb
OMOJIOTHYCCKUE
3a/1a4H, BBISIBJISTH
MPUIHHHO-
CICACTBEHHBIC CBS3HU
MEXITY
HCCIIeTyeMbIMU
OMOJIOTHYECKUMHU
mporeccaMmu u
SBJICHUSMU,  JejaTh
BBIBOJIbI M TIPOTHO3BI
Ha OCHOBaHHUH
MOJIy4YE€HHBIX
pe3yIbTaTOB;
XEMOCHHTE3A,
) BuGmorexa LIOK YmMmenue YcTHbBIN
JKuzHeHHbIi yCTaHaBIUBATh oIpoc
https://m.edsoo.ru/863e5
UK KJICTKU B3aMMOCBSA3UM  MEKAY | JlaGopaTOpHBI

bf0

opraHoniaMu KIICTKH

€ paboThI
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U ux QYHKIHSIMH,
JTaraMu  KJIETOYHOTO
VKA U )KA3HEHHBIX
IIUKJIOB OpPraHU3MOB,
JTanamMu

AMOPUOHAIIBHOTO
pa3BUTHSL.
Ymenue VCTHBIN
BBISIBJISITH OIpoC
OTJIMYMTEIBLHBIE JlaGopaTopHbI
MIPU3HAKHU KHUBBIX | ¢ paboTHI
CHUCTEM, B TOM YHUCIJIC Pemienune
pacTeHMH, JXKHUBOTHBIX |  GroIOrMYecK
Y 4EJIOBEKa; WX 337124
yMCHHC [pakTHyeckn
Crpoenue u Bu6moreka [IOK MEHOIb30BATD ¢ paboTI
9 byHKIHH 17 1.5 https://m.edsoo.ru/863e5 COOTBETCTBYIOMHS

apryMeHTHl,

OpraHu3MOB bfo OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO u
CHUMBOJIUKY JUISt
JI0Ka3aTeJIbCTBA
pPOJCTBA OPraHU3MOB
pa3HbIX
CHUCTEMATUYECKHUX
I'pYIII,

PasmMHO)eHue u bubmuorexa [JOK Bnanenne cucremoit YCTHBIN

10 pas3BUTHE 8 1.5 https://m.eds00.ru/863e5 | OuoIOrHYECKHX orpoc
OpraHu3MOB bfo 3HaHUH, KOTOpas
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BKJTIOYAET: JlaGopatopHbl
OCHOBOTIOJIATAlOIINE | € PabOTHhI
OHOJIOTUYECKHE Pemenue
TEPMUHBI U TIOHSATHUS OHMOJIOTHYECK
(>KM3HB, KIIETKA, X 3a1a4
OpraHusm, IIpakTrueckn
MeTaboIH3M, € paboThI
TOMEOCTA3, KonTposbHas
CaMOPETYJISIIHS, paborta
CaMOBOCITPOU3BEJICH
ue,
HACJICJICTBEHHOCTb,
U3MEHYHUBOCTb, POCT
U pa3BUTHE),
Ouosoruyeckue
TeOpHUH (KJIeTOYHAas
teopus T. [1IBanHa,
M. IlInetinena, P.
Bupxosa,
XpPOMOCOMHasi TEOp
Bnanenue VcTHBIN
CHUCTEMOM OIpoC
I'enernka — OUOJIOTHIECKUX JIaGopaTopHsI
Hayka o bubmorexa [JOK 3HAHUH, koTopai | e paboTsr
11 HACHCACTBEHHOC 0.5 https://m.eds00.ru/863e5 | = o acT: Pemenne
TH U bf0 OCHOBOTOJIATAl0IIINE GHOIOIHYECK
W3MEHUYUBOCTH — Ouosoruyeckue UX 3a/1a4
OpraHM3MOB TCPMHUHBL ¥ TMOHATHA | T1haprynyeckn
(>KM3HB, KIeTKa, | paGoTsi

OpraHus3M,
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MeTa00JIN3M,
CaMOBOCIIPOU3BECHU
€, HacJeICTBEHHOCTb,
U3MCHYHUBOCTD,
3aKOHBI €IUHO00pa3Usl
IIOTOMKOB IepBoro
MTOKOJIEHNS,

pacIHierIeHus,
YHUCTOTHI ramer,
HE3aBUCHMOTO
HacJICTOBaHUS I.
Mennens.
Bnanenue VYceTHBIN
CHUCTEMOU OIpocC
OMOJIOTHYECKUX JlabopatopHsl
3HaHUH, KOTOpast | e paGoTHI
BKJIIOYACT Perrenne
OCHOBOIIOJIAraOIIHNE e ———
OMOJIOTUYCCKHUE WX 33729
3aKOHOMEPHOCT Bu6morexa LIOK TEPMHUHBI U TOHATHUA IIpaKkTHYeCKH
12 1 10 https://m.edso0.ru/863e5 (xusm, TR, | & paGoTsl
HACJIeICTBEHHOC bfo OpraHu3m,
™ — MeTa00JIn3M,
CaMOBOCITPOU3BEICHU
€, HaCJeJCTBEHHOCTb,
W3MEHUYUBOCT,

3aKOHBI eI[I/IHOO6p831/I§I
IIOTOMKOB epBoro
ITOKOJICHHA,
paciCIICHN A,
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YHCTOTHI ramer,
HE3aBHCHMOTO
HACJIENOBaHUS I.
Mengens.

YMCHHE peIlaTh
OMOJIOTUYECKHE
3aa4u, BEISIBJISITH
MPUYHUHHO-
CIICJICTBEHHBIC CBSI3U
MEXTY
UCCIIeTyeMbIMU
OMOJIOTUYECKUMHU
mporeccaMmu "
SBIICHUSIMH,  JIeJIaTh
BBIBOJIBI M TIPOTHO3BI
Ha OCHOBAaHUU
MOJTyYEHHBIX
pe3yJIbTaTOB;

yMEHUE
BBITIOJIHATh
n1abopaTopHbBIC u
MPaKTUYCCKUE
paboThl, COOJIIOAATH
npaBuja Mpu padboTe ¢
y4eOHBIM u
71a00paTOPHBIM
00opynoBaHueM;

yMEHHE
BBIJIBUTATh THUIOTE3HI,
MIPOBEPSTH ux
AKCIEPUMEHTATbHBIM




u CpeICTBaMH,
bopmynupys 11313
HCCIIEIOBaHUS,
aHATM3UPOBATH
MOJTydeHHBIC
pe3yabTaThl U JCNaTh
BBIBOJIBL;

YMCHHUE
y4acTBOBATh B
yueOHo-
HCCIIEN0BATEIbCKOU
pabote mo OuosOTHH,
9KOJIOT U u
MeIuIMHE,
MIPOBOIUMOM Ha Oaze
IIKOJIBHBIX ~ HAYYHBIX
00111eCTB, U IMyOJIMYHO

IPEJCTaBIIATh
HOJTy4EeHHBbIE
pe3ynbTaThl Ha
YUCHUUYECKUX
Bnanenue VcTHBIN
CHUCTEMOM OIpoC
OHMOJIOTHYECKUX JIaGopaTopHbI
bubmorexa LJOK 3HaHU, KOTOpast | e pabGoThI
3aKOHOMEPHOCT _
13 https://m.edso0.ru/863e5 | Bxirouaer: Pewenue
1 U3MEHYUBOCTH b
0 OCHOBOIOJIararoIme OHOJIOTHYECK
Ouosorudyeckue HIX 327124

TEPMHUHBl U TIOHSATUS
(>KM3HB, KJICTKa,
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OpraHu3M,
MeTa00JIN3M,
rOMeocCTas,
CaMOPETYJISIIIHS,
CaMOBOCITPOU3BEICHU
€, HaCJIeACTBEHHOCTD,
W3MEHUYUBOCTbD, POCT U
pa3BUTHE),
OMOJIOTUYECKHE
Teopun  (KiIeTo4Has
teopust T. IlIBaHHa,
M. Ilnetinena, P.
Bupxosa,
XpPOMOCOMHas Teopus
HacjaeacTBEHHOCTH T.
Moprana), yaenus (H.
. BaewioBa — o
HEHTpax
MHOT000pa3us u
MIPOUCXOKIACHUS
KYJIbTYPHBIX
pacTeHuii),  3aKOHBI
(emmHOOOpA3Us
MOTOMKOB  TEPBOTO
MOKOJICHUH,

paclIeIUIeHus,
YHUCTOTHI ramer,
HE3aBHCHUMOTO
HacJaeqOBaHUS I.
Mengens,

TOMOJIOTHYCCKUX

IIpakTruecku
€ paboThI




psoB B
HaCJIEICTBEHHON
n3MenunBoctu H. U.
Basuiosa),
HPUHIATIBI
(KOMILJIEMEHTapHOCTH
);

YMEHHUE peliaTh
OMOJIOTUYECKHE
3aa4m, BEISIBJISITH
MIPHYHUHHO-
CIIEZICTBEHHBIC CBSI3H
MEXITY
UCCIIETyeMbIMH
OHMOJIOTHYECKUMHU
nporeccaMmu "
SBIICHUSIMH,  JIeTIaTh
BBIBOJIbl ¥ TIPOTHO3bI
Ha OCHOBAaHUU
MOJTyYCHHBIX
pe3yJIbTaTOB;

yYMEHUE
BBITOJIHATh
nabopaTopHbIC u
MPaKTUYCCKUE
paboTel, cobmOaaTh
npaBuia Mpy padboTe ¢
y4eOHBIM u
71a00paTOPHBIM
00opynoBaHuEM;




yMeHue
BBIJIBUT'aTh TMIIOTE3BI,

IPOBEPSITH ux
AKCIIEPUMEHTATBHBIM
u CpeICTBaMH,
bopmynupys 1eb
UCCIIEIOBAHMUS,
aHATM3UPOBATH
MOJTydeHHBIC

pe3yabTaThl U JCNIaTh
BBIBOJIBI;

YMCHHE
y4acTBOBATh B
y4eOHO-
HUCCIIEN0BATEIbCKON
pabote mo OuosOTHH,
9KOJIOTUU H
MeIuLMHE,
MIPOBOIUMOM Ha Oaze
IIKOJIBHBIX ~HAYYHBIX
00111ecTB, ¥ MyOJIUIHO

MPEJCTaBIISTh
MOJTy4YEHHbIE
pe3ynbTaThl Ha
YUYEHHUECKUX
Bnanenue YcTHBIN
bubnmnoreka [JOK cUCTEMOM ompoc
I'enetuka
14 0.5 https://m.eds00.ru/863e5 | Guonornyeckux JlabopaTopHsI
JeI0BeKa o
bfo 3HaHHMH, KOTOpast | e paboThI

BKJIIOYACT:



https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5bf0

OCHOBOTIOJIATAFOIIIHE
OUOJIOTHYeCKHe
TEPMUHBI ¥ TIOHSTHS
(>KU3HB, KJIETKA,
OpraHu3M,
METa00JIN3M,
rOMEOCTa3,
CaMOpPeTyJISIIIHS,
CaMOBOCIIPOU3BEICHH
¢, HaCJIeJICTBEHHOCTD,
W3MEHUYUBOCTbD, POCT U
pa3BUTHE),
OMOJIOTUYECKHE
Teopuu  (KJIeTO4YHas
teopust T. IlIBaHHa,
M. Ilnetinena, P.
Bupxoga,
XPOMOCOMHAsi TEOPHUsI
HacyienctBeHHocTH T.
Moprana), yaenus (H.
. BasuwioBa — o
HEHTpax
MHOT000pa3us u
MIPOUCXOKACHUS
KYJIbTYPHBIX
pacTeHuii),  3aKOHBI
(emmHOOOpA3MS
MOTOMKOB  TEPBOTO
MOKOJICHUH,
paciierieHus,
YHCTOTHI ramer,

Pemenue
OHMOJIOTHYECK
uX 3a/1a4
IIpakTrueckn
€ paboThI
KontponsHas
paborta




HE3aBHCHUMOT'O
HaCJICIOBAHUS I.
Mennens,
TOMOJIOTHYCCKHUX
pAIOB B
HACJICICTBCHHOM
nm3menunBocty H. U.
Basuiosa),
TIPUHITATIBI
(KOMILJIEMEHTapHOCTH

);

15

Cenekuus
OpraHu3MOB

bu6mmoreka [IOK
https://m.edso0.ru/863e5

bfo

Bmanenune
CHUCTEMOU
OMOJIOTHYECKUX
3HAHUM, KOTOopas
BKJIIOYAET:
XPOMOCOMHAsi TEOPHUsI
HacyienctBeHHocTH T.
Moprana), yaenus (H.
. BaBuwioBa — o
HEHTpax
MHOT000pa3us u
MIPOUCXOKACHUS
KYJIbTYPHBIX
pacTeHuii),  3aKOHBI
(emmHOOOpA3MS
MOTOMKOB  TEPBOTO
MOKOJICHUH,
paciierieHus,
YHCTOTHI ramer,

VcTHBIN
ompoc
JlaGopaTopHbI
€ paboThI
Pemenne
OMOJIOTUYECK
uX 3a/1a4
[IpakTnuecku
€ paboThI



https://m.edsoo.ru/863e5bf0
https://m.edsoo.ru/863e5bf0

HE3aBHCHUMOT'O
HaCJICIOBAHUS I.
Mennens,
TOMOJIOTHYCCKHUX
pAIOB B
HACJICICTBCHHOM
nm3menunBocty H. U.
Basuiosa),
TIPUHITATIBI
(KOMILJIEMEHTapHOCTH

);

16

buorexHonorus
i
CHUHTETHYECKAS
ouoJjorus

bu6mmoreka [IOK
https://m.edso0.ru/863e5

bfo

BJIaJICHUE
CHCTEMOU
OMOJIOTHYCCKHUX
3HAHUM, KOTOpas
BKJIIOYAET:
OCHOBOIIOJIAraOIIHE
OHOJIOTHYECKHUE
TEPMHUHBI ¥ TOHSITHS
(>KU3HB, KJIETKa,
OpraHu3M,
MeTa00JIn3M,
roMeoCTas3,
caMOperyJIsIIHs,
CaMOBOCIIPOU3BEICHH
¢, HaCJIeICTBEHHOCTb,
W3MEHUYUBOCTb, POCT U
pasBuUTHE),
OMOJIOTUYCCKHUE
Teopun  (KJIETOYHAS

VcTHBIN
ompoc
KonTposbHas
paborta



https://m.edsoo.ru/863e5bf0
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teopuss T. IlIBaHHa,
M. Hlnetinena, P.
Bupxosa,
XpPOMOCOMHasi TEOPHs
HacJIeACTBEHHOCTH T.
Moprana), yuenus (H.
N. BaeuimoBa — o
HEHTpax
MHOT000pa3us 51
MIPOUCXOXKICHHS
KYJTbTYpPHBIX
pacTeHuil),  3aKOHBI
(emmHOOOpa3Ms
ITOTOMKOB MEepPBOIO
IMOKOJICHMS,
pacuerieHusl,
YHCTOTHI ramer,
HE3aBHCHUMOT'O
HacJeq0BaHUs I.
Mennens,
TOMOJIOTHYECKUX
pAIIOB B
HacJIeICTBEHHON
n3MeHuuBoctu H. U.
Basuosa),
MIPUHIUTIBI
(KOMILIEMEHTApPHOCTH

);

17

PesepBHOE
BpeMs




OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
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11 KVIACC

Ne
n/
n

HaumenoBanue
pa3jiesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bceer
0 e padoThI

KoHTpobHbI

IIpakTHyecku
e padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHBI
e pecypcsl

Cnucok
UTOrOBBIX
JIAHUPYEMBbIX

pe3yJIbTaToB ¢
yKa3zaHHeM
ITanoOBUX
popmupoBanus

Crioco0 onmeHKn
HTOrOBLIX
JIAHUPYEMBbIX
pe3yJbTaToB

3apoxIeHUE U
pazBuTHE
9BOJIIOIMOHHBIX
MpEeJICTaBJICHUN B
OuoJIorun

c(hopMUPOBAaHHOCTH
3HAHUM O MECTE U
poJ OMOJIOTHH B
CUCTEME
€CTECTBEHHBIX HAYK,
B (hpopmMHpoBaHUH
COBPEMEHHOM
€CTECTBEHHO-
HAay4YHOU KapTHHBI
MUpa, B MO3HAHUU
3aKOHOB MIPUPOJIbI U
pelieHnn
HKOJIOTHYECKUX
npobiem
YeJ0BEYECTBA, a
TaKk)Ke B pelICHUU
BOIIPOCOB
parroHaIbHOTO
IIPUPOIONIOJIB30BaHU
i, U B
dbopmupoBaHUU
LIEHHOCTHOTO

VYerHbIM onpoc
Pemenne
OMOJIOTHYECKU
3a7a4




OTHOIICHHSI K
npupojie, OOIIEeCTBY,
YeJI0BEKY, O BKJIAJIE
POCCHICKUX U
3apyOeIKHBIX
Y4E€HBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

MuUKpO3BOTIOLMS
U €€ pe3ynbTaThl

14

yMeHUe
BBIJICTISITh
CYIIIECTBEHHBIC
TIPU3HAKU: BHU/IOB,
OHOreoIeH030B,
IKOCUCTEM U
ounocdepsl,
CTaOMIIM3UPYIOIIETO,
JBUXKYIIETO U
pa3phIBAIOILIETO
€CTECTBEHHOTO
oToOopa,
AUTONATPUYECKOTO U
CUMIIATPUYECKOTO
BUJI000pa30BaHuUs,
BIUSHUSL  JIBIDKYIIUX
CHJI  DBOJIIOLIMU  Ha
reHo(OoH ] MOMYJISIHH,
MPHUCTIOCOOICHHOCTH
OpraHu3MOB K cpeze
oOuTaHus,
yepe0BaHUS
HaIlpaBJICHUN
HBOJIIOIIHH,

VYerHbI onpoc
[TpakTnueckas
paborta
KoHTtposbHas
paborta




KPyroBOpOTa BEIICCTB
U TOTOKa DSHEPruu B
IKOCHCTEMAX;

yMEHUE VYerHbIi onpoc
BBISIBJISATD Pedepar
OTJINYUTEIbHbBIC Temaruueckuii
MIPU3HAKY KUBBIX JIMKTAHT
CHCTEM,
MPUCTIOCOOIEHHOCTh
BHJIOB K cpefie
oOuTaHwus,
a0MOTHYECKUX U
MakposBontonus u OMOTHUYECKUX
€€ pe3yabTaThl KOMITOHEHTOB
AKOCHUCTEM,
B3aUMOCBS3EH
OPraHu3MoOB B
coo0ImecTBax,
AHTPOIOT€HHBIX
W3MEHEHUH B
AKOCHCTEMAX CBOECH

MECTHOCTH;
yMEHUue YcTHBIM onpoc
OLICHUBATh TUIIOTE3bI [TpakTHueckas
IIpoucxoxaenue u U TEOPHUHU O pabora
pa3BUTHE KU3HU 15 1.5 IIPOUCXOXKACHNUN
Ha 3emuie JKU3HU, YelloBeKa U

YCJIOBCYCCKUX pac, O
MMpUInHAxX,




MTOCIICCTBUAX U
crocob6ax
MPEIOTBPAICHUS
rJ100aJIbHBIX
N3MEHEHUH B
ouocdepe;

[Ipoucxoxnenue
YyeJIoBEKa —
AHTPOTIOTCHE3

10

YMCHHUE
HCII0JIb30BaTh
COOTBETCTBYIOIIHE
apryMEHTHI,
OMOJIOTUYECKYIO
TEPMHUHOJIOTHIO i
CUMBOJIHKY JUIST
JI0Ka3aTelIbCTBA
pPOJICTBA  OPraHU3MOB
pa3HbIX
CHCTEMATHYECKHX
TPYII,  B3aMMOCBS3H
OpraHU3MOB U CPEJIbI
oOuTaHus, eIUHCTBA
YEeJII0BEYECKUX pac,
HEe00XOIUMOCTHA
COXpaHCHHS
MHOT00Opa3usi BHJIOB
M DKOCHCTEM  Kak
YCIOBUS
COCYIIIECTBOBAHHUS
MIPUPOJIBI 51
YeJI0BEUYECTBA,

VYerHbI onpoc
[TpakTnueckas
paborta




OKon0TUs —
HayKa o
B3aMMOOTHOIIICHHS
X OPraHU3MOB U
HaJIOpPTaHU3MEHHBI
X CHCTEM C
OKpyKaromen
cpenoi

0.5

YMCHHE BBISBIIATh
OTJIUYUTCIbHEIC
MIPU3HAKU KUBBIX
CHCTEM,
IIPUCIIOCOOIEHHOCTh
BHJIOB K CpeJie
oOuTaunus,
aOMOTHYECKUX U
OMOTHYECKUX
KOMITOHEHTOB
KOCHUCTEM,
B3aHMOCBSI3CH
OpraHW3MOB B
coo0ImecTBax,
AHTPOTIOTEHHBIX
W3MEHEHUH B
9KOCHCTEMAaX CBOCH
MECTHOCTH;

VYerHbIM onpoc
[IpakTnueckas
paborta

Opranusmsl u
cpena oouTaHus

1.5

yMeHHE
UCIIOJIb30BATh
COOTBETCTBYIOIIHE
apryMEHTBHI,
OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO "
CHMBOJIUKY TSt
JI0Ka3aTeIbCTBA
pPOJCTBa OpPraHU3MOB
pasHbIX
CHUCTEMaTHUECKUX
Ipynn,  B3aUMOCBSI3U

VYcrHblii onpoc
[IpakTnueckas
paborta
CamocTosTenbHa
s paboTta




OpraHu3MOB U CpEIbl
oOuTaHus, €IUHCTBA
YeJIOBCUCCKUX pac,
HEOOXOIUMOCTH
COXpaHEHUs
MHOTO00pa3usi BUIOB
A DKOCHCTEM  Kak
YCIIOBHS
COCYIIIECTBOBAHMS
TIPUPOIBI 5
YeJIOBEUECTBA;

DKOIOTHSA BUIOB U
MOMYSAIHAN

0.5

YMEHHE
BBIJICIISATh
CYIIECTBEHHbBIE
NIPU3HAKH: BUJIOB,
OHOreoIeH030B,
OKOCHUCTEM U
orocdepsl,
CTaOMIIM3HUPYIONIETO,
JBYDKYILETO U
pa3phIBaIOIIEro
€CTECTBECHHOTO
oToOopa,
JIOTIATPUYECKOTO U
CHUMITATPHYECKOTO
BUJI000pa30BaHus,
BJIVSTHUS JIBFDKYIITHX
CHUJI 3BOJTIOIIMH Ha
reHooH I momysuy,
PUCIOCOOICHHOCTH

YcTHBIN onpoc
[TpakTnueckas
paborta




OPraHu3MOB K cpeJie
oOuTaHus,
yepea0BaHUs
HaIpaBJICHUN
3BOJIIOIUH,
KpYrOBOPOTa BEUIECTB
Y TIOTOKA YHEPTUU B
AKOCHCTEMAX;

OKOJIOTHSI
COOOIIECTB.
OKOJIOTHYECKHE
CHCTEMBI

12

0.5

yMeHUe
yCTaHaBJIUBAThH
B3aUMOCBSI3U MEXTY
nporLeccamu
ABOJIIOINH,
JBYKYITAMH CHIIAMU
AHTPOIIOTEHE3a,
KOMITOHEHTaMU
pa3IMYHbIX
HKOCHUCTEM U
MPUCTIOCOOTICHUSIMU
K HUM OpPTaHU3MOB;

VYerHbI onpoc
[TpakTnueckas
paborta

10

buocdepa —
riio0agpHas
JKOCHCTEMA

YMEHHE BJIAJICTh
OCHOBHBIMH
METOJaAMH HAYIHOTO
[MO3HAHUS,
UCTIOJIb3yEMbIMU B
OHOJIOTHYECKUX
HCCIIeIOBAHUSIX
JKHBBIX 00BEKTOB U
KOCHCTEM
(omucanwme,

YcrHblii onpoc
KonTposbhas
paborta




U3MEpPEHHUE,
HaOII0ACHHE,
AKCIEPUMEHT),
crocodamu
BBISIBIIEHUS U OIIEHKA
AHTPOIOTEHHBIX
N3MEHEHUH B

11

YenoBek u
OKpYKaromast
cpena

IPUPOJE;
YMEHHE pellaTh VYerHbI onpoc
Ouosoruyeckue Pedepar

3aj1a4H, BBISBIIATH
PUYHHHO-
CIIC/ICTBEHHBIC CBSI3H
MEKIY
UCCIIETyeMbIMH
OHMOJIOTHYECKUMHU
nporeccamMu u
SIBIICHUSIMH, JIeIaTh
BBIBO/IbI ¥ ITIPOTHO3BI
Ha OCHOBaHUH
MOJTyYCHHBIX
pe3yJIbTaTOB;
YMEHHUE
BBITOJIHATh
1a00paTOpHBIE U
MPaKTUYECKUE
paboTsl, coOMI0AaThH
npaBuia npu padore ¢
yueOHBIM U
71a00paTOPHBIM
00opynoBaHuEeM;




YMEHUE
BbIABUI'aTh TUIIOTC3MI,
MIPOBEPATH UX
SKCIICPUMCHTAJIbHBIMU
CpeAcTBaMH,
bopmynupys LeIb
UCCIIEIOBAHMUS,
aHATM3UPOBATH
MOJTydeHHBIC
pE3yabTaThl U IENaTh
BBIBOJIbBI,

12

Pe3epBHOE Bpemst

YMCHHE
OCYIIIECTBIISATH
OCO3HAHHBIN BBIOOD
Oynymiei
npoecCuoHATBHOM
JIeTEIIbHOCTH B
o0acTy OHMOJIOTHH,
9KOJIOTUH,
MIPUPOIOTIONIE30BaHI
s, MCIUIIAHEI,
OHMOTEXHOJIOTUH,
IICHXOJIOTHH,
BETCpUHAPHH,
CEIIbCKOTO
XO03SUCTBA, MTUIIEBOM
MPOMBINIJICHHOCTH,
yIITyOnsTh
MMO3HABATEIbHBII

VYerHbll onpoc
Pemenne
OMOJIOTHYSCKUX
3a1a4




UHTEpEC,
HaIlpaBJICHHBIN Ha
OCO3HaHHBIN BBIOOP
COOTBETCTBYIOLIECH
npodeccuu u
IIPOJOJKEHNE
OMOJIOrMYECKOro
00pa3zoBaHus B
OpraHu3aIusIX
CpeIHero
npodeccuoHaIbHOTO
Y BBICIIETO
00pa3zoBaHUsI.

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

7.5
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