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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma no yue6HoMy mpeamety "buonorus" (manee - Ouonorus) Ha ypoOBHE
cpenHero oOmiero obpazoBaHusi pa3paboTaHa Ha ocHOBe dDenepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny, GI'OC COO,
Konuenuuu npenojaBanus yueOHoOro npeamera «buonorus» U OCHOBHBIX MOJOKEHUN
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYueonslii npeamet «buosorusi» yriyoséHHoro ypoBHs uzydenus (10—11 kmaccor)
ABJISIETCSl OJIHUM M3 KOMIIOHEHTOB TMpeAMeTHOM obnactu «EcTecTBeHHO-HAay4YHbIE
npeametb». Cormacio nonoxenusiMm GI'OC COO npocdunbHbie yueOHbIE MPEIMETHI,
M3ydaeMble Ha yriyOoJIEHHOM YpPOBHE, SBIISIOTCSA criocoboM muddepeHmanu 00ydeHus
Ha YpPOBHE CpeAHero o01iero oOpa3oBaHMs U MPHU3BAaHBI 00ECIEUUTh MPEEMCTBEHHOCTD
MEK]ly OCHOBHBIM OOIIUM, CPEHUM OOIIUM, CPEAHUM MPOGECCUOHAIBHBIM M BBICIIUM
oOpa3zoBanueM. B To ke Bpemsi KaX[Iblii U3 9TUX y4eOHBIX MPEIMETOB JOHKEH ObITh
OPUEHTHUPOBAaH Ha TMPUOPUTETHOE pEUICHUE O0O0pa30BaATEIbHBIX, BOCHUTATEIBHBIX U
pa3BUBAIOIIMX  3a/ay, CBA3AHHBIX ¢  nOpodopHeHTanuel  oOydarommxcs |
CTUMYJINPOBAaHUEM HHTEpeca K KOHKPETHOM OOJAaCTH HAYyYHOI'O 3HAHMS, CBSI3AHHOIO C
OuoJioruei, MeTMIMHON, SKOJIOTUEHN, TICUXO0JIOTUEN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no yyebHomy mnpenmery "buonorus" naér mpencraBiieHUe O IEIH U
3alayax H3ydyeHus yuyeOHoro mpenmera «buonorus» Ha yriayOiaEHHOM YpOBHE,
ompenenseT  o0s3aTenbHOE  (MHBApUAHTHOE)  MPEAMETHOE  COACp)KaHHUE,  €ro
CTPYKTYPUPOBAHME IO pa3feiaM M TemaMm, paclpeiesieHHe Mo KiaccaM, PeKOMEHAYET
MOCJIEIOBATEILHOCTh M3yYeHUS YYeOHOrOo Marepuana ¢ y4€TOM MEXKIPEAMETHBIX H
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO TpOoIllecca, BO3PACTHBIX OCOOEHHOCTEM
oOyuaroruxcsi. B mporpamme 1mo OMONOTHU peain30BaH MPUHIIMIT MTPEEMCTBEHHOCTH C
M3y4eHUEM OMOJIOTMM Ha YPOBHE OCHOBHOIO 0oOIIero oOpaszoBaHus, Onarogaps 4yemy
MIPOCMATPUBAETCS HAITPABJICHHOCTh HAa MOCJIEYIOUIEE Pa3BUTHE OMOJOTMYECKUX 3HAHUM,
OPUEHTHUPOBAaHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO  MHPOBO33PEHUSI,
HKOJIOTUYECKOTO MBIIIIEHHUS, TIPEJACTABICHUIA O 3I0POBOM 00pase KU3HU, Ha BOCTIUTAHHE
Oepe’KHOTO OTHOUIEHUS! K OKPY’Karollel nmpupoaHoil cpeae. B mporpamme no 6uosoruu
TaK)Ke TIOKa3aHbl BO3MOXHOCTH Y4eOHOro mnpeamera «buonorus» B peain3anuu
tpedboBanniit PI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U
MPEAMETHBIM pE3yJibTaTaM OO0ydeHUs U B (POPMUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-
MMO3HABATEIIbHON  JIEATEIbHOCTH  OOYyYalomUXCsS 1O  OCBOCHHUIO  COJIEPIKaHUS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHET0 00I1Iero 00pa3oBaHusl.

VYyeOnnlii npeamer «buonorus» Ha ypoBHE cpeaHero oOuero ooOpa3zoBaHUs
3aBepuIaeT OMOJOrHYecKoe 00pa30BaHME B IIKOJE W OPHUEHTUPOBAH HA pACHIMpPEHHUE U
yrayOneHne 3HaHUM OO0y4arommxcs O KUBOM NpPUPOJE, OCHOBAaX MOJEKYJISIpHOU W
KJIETOYHOW OWOJIOTUM, AMOPUONOTHH M OWOJIOTHU Pa3BUTHS, TCHETHKH, CEJICKITUH,
OMOTEXHOJIOTHH, SBOIOLMOHHOTO YYEHUS U HKOJIOTHH.
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N3yuenne yueOHoro mpenMera «buonorus» Ha  yIUIyOJIGHHOM  ypOBHE
OPUEHTHPOBAaHO Ha NOJATOTOBKY OOy4YalOMMXCA K MOCIEAYIOIEMY IOIYYEHUIO
Ouonoruueckoro o0pa3oBaHus B By3aX M OpPraHU3AIMIX CPEIHEro mpodeccrnoHaaIbHOTO
oOpazoBanusi. OCHOBY €ro COJEpX aHHUSl COCTaBJSET CUCTEMa OWMOJIOTMYECKUX 3HAHUM,
MOJIYYCHHBIX TPU HU3YYECHUU OOYYaIOIMMHUCA COOTBETCTBYIOIIUX CHUCTEMATHYECKHUX
paszenoB OMOJOTHY HA YPOBHE OCHOBHOTO 00ImIero oopazoBanms, B 10—11 kmaccax 3tu
3HaHUA TONYYaroT pa3BuTHE. Tak, pacIIMpeHbl U YIiIyOJeHbl OUOJIOTHUYECKUE 3HAHUS O
pacTeHusX, SKMBOTHBIX, Tpubax, OakTepusix, OpraHu3Me YeJIoBeKa, OOIIUX
3aKOHOMEPHOCTSIX KU3HM, JOIMOJHHUTEIbHO BKJIOUEHbI OWOJOTHYECKUE CBEACHUS
MPUKJIAAHOTO U MOUCKOBOTO XapaKTepa, KOTOPhIE MOXKHO UCIIOJIb30BaTh KaK OPUCHTUPBI
TSl TIOCIIeIyomero Beibopa nmpodeccuu. Bo3moskHa Takke MHTErpanusi OMOJI0rHYECKUX
3HaHUU C COOTBETCTBYIOIIUMHU 3HAHUSIMH, TTOJTYY€HHBIMH 00YYaIOIIUMHUCS TIPU U3YYCHUN
buU3UKY, XUMUH, Teorpaduu 1 MaTEMaTUKH.

CrtpykTypa mporpamMmsl 1o yuyeoHomy mnpenmery "buosorus" orpaxaer cCUCTEMHO-
YPOBHEBBIN 1 HBOIIOLUMOHHBIN MMOAXObI K U3yUeHUI0 Onoaoruu. CorinacHo UM, H3y4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE JUIsl JKUBBIX CHUCTEM pPA3HOTO YPOBHS
OpraHu3alMH, SBOJIOLUU OPraHUYECKOro MUpa Ha 3emile, COXpaHEHUsI OMOJIOTHYECKOro
pazHooOpasusi miaHetbl. Tak, B 10 kimacce M3y4darOTCsi OCHOBBI MOJEKYJISIPHOW U
KJIETOYHOW OWOJOTUU, SMOPHOJIOTUM W OWOJIOTUM PAa3BUTHSA, TEHETUKH W CEJICKIIUH,
OMOTEXHOJIOTMM M CUHTETUYECKON OMOJIOTUH, aKTyaJIU3UPYIOTCS 3HAHMS OOy4arouIuxcs
no OOTaHUKE, 300JI0TMH, aHaTOMHH, (usnonoruu denoeka. B 11 kiacce uszyuaroTcs
ABOJIIOIIMOHHOE YYEHHE, OCHOBBI DKOJIOTUH M YUeHHe 0 Onocdepe.

VYuebnsiii npeamet «buonorus» npuszBaH 00€CIEUUTh OCBOSCHHE 00YYarOUTUMUCS
OMOJIOTUYECKUX TEOPUM M 3aKOHOB, WJEH, MPHUHIIMIIOB M TPAaBWII, JIEXKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUI O CTPOEHUHU, MHOT000pa3uu
U OCOOCHHOCTAX KJETKH, OpraHu3Ma, IMOMyJAlNH, OHOLIEHO3a, 3KOCUCTEMBI, O
BBIJIAIONIUXCS HAYYHBIX JOCTHIKEHUSAX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH,
MPUKIIAIHBIX aCTIEKTaX OMOJIOTHYECKUX 3HAHUMN. J[J1 pa3BUTHS U MOJICpKAHUS HHTEpEca
oOydaronuxcsi K OHOJIOTUM Hapsiay CO 3HAYUTENIbHBIM OOBEMOM TEOPETHUYECKOIrO
Marepuana B COJIEpKaHUU MPOrpaMMbl MO OHOJIOTMHM MPETyCMOTPEHO 3HAKOMCTBO C
MCTOpUEH CTAaHOBJIEHUS M Pa3BUTHS TOMW WJIM MHOM 00JlacTh OHOJOTWH, BKIIAIOM
OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B PEIICHHE BAXKHEUIINX OWOJOTHYECKUX U
AKOJIOTHYECKUX ITPOOJIEM.

Lenp u3ydyenuss yueOHoro mnpeamera «buonorus» Ha yriayOia€HHOM YpOBHE —
OBJIAJICHHE OOYYAIOIIMMHUCS 3HAHUSMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHU3alUU
’KUBBIX CHUCTEM Pa3HOTO paHra M MPUOOpPETeHHE YMEHHMH HCIIOJIb30BaTh TH 3HAHUS B
dbopMHpoBaHUN UHTEpeEca K ONpenenaéHHoN 00macTu npodecCHOHaIbHON AESITeIbHOCTH,
CBSI3aHHON ¢ Ouoyiorued, WM K BBIOOPY Y4YEOHOro 3aBeACHMS MJIA TMPOJOJDKEHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.
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JlocTmkeHne 1enu usydeHus ydueOHoro mpeamera «buonorus» Ha yrmyOnéHHOM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIIECAYIONINX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMbl OHOJIOTUYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIICMIUIX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
NpaBWJaX, COCTaBISAIONIMX COBPEMEHHYIO €CTECTBCHHO-HAYyYHYIO KapTHHY MHpaA; O
CTPOCHHH, MHOTOOOPa3Uu M OCOOCHHOCTSIX OMOJOTHYECKHX CHUCTEM (KJIETKA, OpTraHU3M,
MOMYJISIIIMSL, BU, OUOTEOIIeHO3, Ouocdepa); O BBIAAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
MCCIICJIOBAaHUSIX B OMOJIOTHH,

O3HAaKOMJICHHE OOYyYaroIMXCs C METOAAaMH TIO3HAHWS O KHBOW  MPUPOJIBL:
MCCJIEIOBATEIbCKUMU METOJaMH OMOJIOTUYECKUX HAayK (MOJEKYJSIPHOW MU KJIETOYHOM
ononoruu, SMOPHOJIOTHH U OMOJIOTUN Pa3BUTHSI, TCHETUKU U CEICKIIUN, OMOTEXHOIOTHH U
CUHTETUYECKON OMOJIOTHH, MAaJICOHTOJIOTHUH, SKOJOTHH); METOJaMH CaMOCTOSITEIBHOTO
MPOBEICHUS OMOJIOTUYECKUX MCCIEIOBAHUN B JaOOpaTOpUU U B IIpHUpojie (HaOIoieHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIMPOBAHUE);

OBJIaJICHUE 00YJAIOIIMMUCS YMEHUSAMH: CAMOCTOSITEIbHO HAXOIUTh, aHATTM3UPOBATh
M UCIHOJIb30BaTh OHMOJOTUYECKYIO HH(POpPMALMIO; TOJb30BATHCS  OMOJIOTHYECKON
TEPMHHOJIOTHEH W CHMBOJIMKOHN; YCTaHABIMBATh CBSI3b MEX]y Pa3BUTHEM OHOJIOTHH U
COLIMAJIbHO-9KOHOMUYECKUMU U 3KOJOTHYECKUMHU IPOOIeMaMu YeJI0BEUECTBA; OLICHUBATh
MOCJIEACTBUS CBOEU JIEATEIBHOCTH IO OTHOIICHUIO K OKPYXKAOIIEH MPUPOJHON Cpeae,
COOCTBEHHOMY 37I0POBbIO U 3I0POBBIO OKPY>KAIOIIUX JIF0/1€i1; 000CHOBBIBATH U COOTIOATh
Mepbl MPOPHUIAKTUKE WHPEKIMOHHBIX 3a00JIeBaHUH, MIpaBUiIa TOBEICHUS B NPUPOJE U
oOecrieueHrss 0€30MACHOCTH COOCTBEHHON IKU3HENEATEbHOCTH B YPE3BBIUAWHBIX
CUTYyallMsIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIC
Hay4HbIC OTKPBITUA B 00J1aCTU OMOJIOTHH;

pa3BUTHE Yy OOYYArOIIMXCS HMHTEJUICKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B
MPOIIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMHU U COBPEMEHHBIMU MCCIICAOBAHUSIMHU
B Owosoruu, pemaeMpiMd €I Tpo0JeMaMu, METOJOJIOTHEH  OHOJIOTHYEeCKOTOo
WCCJICIOBAHMS,  TPOBEACHHUS  OKCIEPUMEHTAIBHBIX  HWCCICAOBAHHM,  PEIICHUS
OMOJIOTUYECKUX 33]1a4, MOJICTUPOBAHUS OMOJIOTMUYECKUX 0OBEKTOB U MPOLIECCOB;

BOCTIMTaHHE Y 00yUJalOIINXCsl IIEHHOCTHOTO OTHOIIICHUS K )KHBOU MPHUPOJC B I[EIIOM
U K OT/ICTIEHBIM €€ 00bEeKTaM U SIBICHUAM; (POPMUPOBAHHUE IKOJIOTUUECKON, TCHETUIECKON
IPaMOTHOCTH, OOIIEH KyJbTYphl TOBEACHHS B MPHUPOJE; HUHTETPAIIMH E€CTECTBEHHO-
Hay4YHBIX 3HAHUN;

npuodpeTeHue 00yJarOIUMUCS KOMIIETEHTHOCTH B parroHaTbHOM
MPUPOIOTIONB30BaHUH (COONIOICHNE TMPaBWJI TIOBENIEHUS B TIPUPOJE, OXPaHbI BUIOB,
HKOCHCTEM, OMOC(ephl), COXpaHEHHH COOCTBEHHOTO 3/I0POBbS U 37J0POBBSI OKPYKAIOIIHX
mrofeit (cobmonenuss Mep npoduIakTUKK 3a0oseBaHMid, oOecrieyeHne Oe30MacHOCTU
KUZHENIEATCILHOCTH B YPE3BBIYAMHBIX CHUTYAlUSX MPUPOJHOTO W TEXHOTEHHOTO



XapaKTepa) Ha OCHOBE UCTIOIh30BaHMS OMOJIOTUYECKUX 3HAHUI U YMEHUH B TIOBCETHEBHOM
KU3HU;

CO3JaHUE YCJIOBHM I OCO3HAHHOI'O BbIOOpa OOYYarOIIMMHCS WHIWBHIYaIbHOU
o0pa3oBaTeNnbHON TPACKTOPHUH, CIIOCOOCTBYIOIIEH MOCIEAYIOMEeMY MpodhecCHOHATEHOMY
CaMOOTIPEIEIICHHIO, B COOTBETCTBUU C MHANBUIYATbHBIMU HHTEPECAMU U MOTPEOHOCTIMU
pEervoHa.

OO1iee yMciIO 4YacoB, OTBEICHHBIX HA W3y4YE€HHE OUOJIOTMH COTJIACHO Y4eOHOMY
wiany MAOY COIlINe4 B mpoduiibHbIX — Kiaccax — (OMOJIOTO-XUMHUYECKOM
HaIIPaBJICHHOCTH ), cocTaBiisieT 272 vaca: B 10 kiacce — 136 yaca (4 yaca B Henento), B 11
kiacce — 136uaca (4 yaca B HEZIEIIO).

Ot16op opraHu3alMOHHBIX (POpPM, METOAOB U CPEACTB OOyUYeHHUs OUOJOTUU
OCYLIECTBJISIETCS € YYETOM CHEHU(PUKH €ro COJAEpKaHHWs M HAlpaBIEHHOCTH Ha
OPOAODKEHHE  OMOJIOTMYECKOTO  O0pa3oBaHHMA B OpraHM3alMsX  CPEJIHEro
po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUs.

OO0s3aTenbHbIM yCIIOBUEM MNpU OO0yYEeHUU OHOJIOTMM Ha YriayOJI€HHOM YpOBHE
ABJISIETCSl TPOBEICHHUE JIADOpATOPHBIX M IMpakTUYecKuX pador. Takke ywacTue
oOy4JaronMxcsi B BBIIOJHEHUH NPOEKTHBIX M y4€OHO-UCCIENOBATEIBCKUX padoT,
TEMaTHKa KOTOPBIX OIPEAEISIETCS YYMTEIEM Ha OCHOBE HMEIOIIHUXCS MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOJIHBIX YCIOBHM.



COAEPKXAHUE OBYUYEHUSA
10 KUIIACC

ConepxaHue MpOTpaMMbl, BBIIECIECHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OWOJIOTHS — KOMIUIEKCHAash Hayka. KpaTkas wcTOpusi pa3BUTHS
Oouwonoruu. buonorndeckue Hayku W m3ydaeMble MU MPpoOaemMbl. DyHIaMEHTAIBHEIC,
NPUKJIaJHbIC U TTOUCKOBBIE HAYYHBIEC UCCIIEAOBAHUS B OMOJIOTHH.

3HaueHue Ouosioru B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
kaptuHbl Mupa. lIpodeccun, cBs3aHHBIe ¢ OuWosiorwei. 3HadeHWE OWOJOTHH B
MPAKTUYECKOM  JACATEIIbHOCTA  YEJOBEKA:  MEJUIIMHE, CEIbCKOM  XO35ICTBE,
MPOMBIIIIJIEHHOCTH, OXPAHE MTPUPOBI.

JdemoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. JlapBun, V.
l'apseir, I'. Mennens, B. 1. Bepuaackuit, 1. 11. IlaBnos, M. 1. Meunukos, H. N.
Basunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /. K. bensies.

Tabmuubr u cxembl: «CBsi3pb OWOJIOTMM C JpYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U UX U3yYeHHUE

XuBble cucTeMbl Kak mpeaMer m3ydeHusi omosiornu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JHCKPETHOCTh MW UEJIOCTHOCTh, CJOXHOCTh U
YIIOPSAIOYEHHOCTh CTPYKTYPBbI, OTKPBITOCTb, CAMOOPraHU3aLIMs, CAMOBOCIPOU3BEICHNUE,
pa3apaxuMoOCTh, U3MEHUUBOCTbD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiuy XWBBIX CHCTEM: MOJICKYISPHBIA, KJICTOUHBIN, TKAHEBBIU,
OpTraHU3MEHHBIM, TMOMYJISIUOHHO-BUAOBOM, 3KOCHUCTEMHBIM (OMOTeOIeHOTHYECKUIN),
ouocdepnsbiii. [Iporecchl, mpoucxoAsnIe B KUBBIX cucTemMax. OCHOBHbIC MPU3HAKU
#uBoro. JKu3Hb Kak ¢dopma CyIiecTBOBaHUS Marepuu. Hayku, m3ywaroiiye >KUBbIE
CHUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alUu.

N3yuenune kuBbIX cucteM. MeTtoapl Ouonorndeckod Hayku. HabmroaeHue,
W3MEpPEHUE, SKCIEPUMEHT, CUCTeMaTtu3aius, MeraaHanui. [[oHsTHEe O 3aBUCMMOU U
HE3aBUCUMOM mnepeMeHHOM. [lmanupoBanne skcnepuMenTa. [locTaHOBKa M mpoBepka
runore3. HyneBas rumote3a. [lonstue BuIOOpKM U e€ mocTtoBepHOCTh. Pa3dpoc B
Oounonornyeckux JaHHBIX. OlEHKa TOCTOBEPHOCTHU MOTYUYEHHBIX Pe3ynbTaToB. [I[pUunHbI
HCKaKEHUA Pe3yJIbTATOB KCHEpUMEHTA. [IOHSITHE CTAaTUCTUYECKOTO TeCTa.

JdemoHcTpanuu

Tabnuubl u cxembl: « OCHOBHBIE TIPU3HAKK KU3HUY, «bHOIOTHYECKHE CUCTEMBI»,
«CBolCTBa KMBOM MaTepumn», «YpOBHH OpraHu3aluu >KHUBOU Mpuponb, «CTpoeHue
KUBOTHOW KIIETKM», «TKaHW IKHUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranusmay, «buoreonenos», «buochepa», «MeToabl U3ydeHUs KUBOI MPUPOIBI».

O6GopynoBanue: naboparopHoe 0OOpyIOBaHUE IJIsi MPOBEICHUS HAOIIOJICHUM,
U3MEPEHNN, IKCTIEPUMEHTOB.



IIpakTuyeckas padora «licnosib30BaHME PA3NMYHBIX METOAOB NPU H3YYEHUU
YKUBBIX CUCTEM.

Tema 3. buos10rus KJIeTKH

Knerka — cTpykTypHO-(pyHKIIMOHANIbHAS €QUHUIA >KUBOro. McTopus OTKpBHITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. lnelinen,
P. BupxoB). OCHOBHBIE TIOJIO)KEHHUSI COBPEMEHHOW KJIIETOYHOW TEOPHH.

MeTopI MOJIEKYJIAPHONM U KJIETOYHOW OMOJOTHH: MUKPOCKOMHSI, XpoMaTorpadus,
aNeKTpodopes, METol MEYEHBIX aTOMOB, AuQdepeHuaIbHOoe HEeHTPUDYTUPOBAHUE,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue ¢hukcuposanuvix Kiemok. DIEKTpOHHas
mukpockonus. Koughoxanvnaa muxpockonus. Bumanvhoe (npusicuznennoe) uzyuenue
KJIemoK.

JemoHCcTpauun

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

Tabmuubr 1 cxeMbl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBIM MHUKPOCKOID»,
«Hcropus pa3zBuTHS METOJ0B MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpENapaTbl  PacTUTENIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

IlpakTuyeckass padora  «/3ydyeHne MeETONOB  KJIETOYHOM  OHMOJIOTHH
(xpomatorpadusi, anekrpodopes, nuddepeHimanbHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHYECKHUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAMHUKPOIJIEMEHTHI. Bosa u
€€ poJIb KakK pacTBOPUTENS, PEAreHTa, y4dacTUE€ B CTPYKTYPUPOBAaHHUM KIIETKH,
Teroperysiiuid. MuHepajabHbIe BEIIECTBA KIETKH, MX Ouonorudeckas poiib. Poib
KaTHOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckre  BelIeCTBAa KIETKA. buomormyeckue  mnoauMmepsl.  bernkwu.
AMMWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypel O€lKOBOM MoJjekyibl. llepBuunas
CTpyKTypa Oelka, menTuIHas CBsizb. BropuuHas, TpeTuyHas, 4eTBEPTUUHAS CTPYKTYPHI.
Henatypanusa. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buonoruueckue GyHKIIAN
oenkoB. Ilpuonul.

YrneBoasl. MoHOCaxapuabl, AUCaxapyibl, OJIATOCAXapHUAbl W TOJHCAXAPUBI.
OOmmii TaH cTpoeHusi U (PU3NKO-XUMHUUYECKHE CBOMCTBA YTIiIeBOAOB. buonorndeckue
(GYHKIIUM YTIIEBOIOB.

Jlumuael. [mwapodunbHO-rHAPOdOOHBIE CcBOMcTBa. Kiaccudukanus JUMHUIOB.
Tpurnuuepunbl, Gocdonaumubl, BOCKH, cTepouibl. buosnorndyeckue GyHKIIMU JTUTTHAOB.
O6mue cBolicTBa OHOJIOTMYECKUX MEMOpaH — TEeKydecTb, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, MOJYITPOHULIAEMOCTb.

Hyxneunoseie kucnotel. JIHK wu PHK. CrpoeHue HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [Ipunnun kommiuementapuoctu. [pasuno Yapradda. Ctpykrypa JIHK —
NBOMHas crivpaib. MectoHaxoxaeHue u ouonornueckue gpynkuun JITHK. Buasr PHK.
®yukuuu PHK B knetke.



Crpoenne ™onekyinsl AT®. Makpospruueckue cBsisu B Mosiekysie ATO.
buonornueckue ¢ynkuuu AT®. BoccTaHoBineHHbIE NEPEHOCUYUKH, WX (PYHKIHH B
kietke. /[pyeue uyxneozuompugocghamer (HT®). CexBenupoBanue [IHK. Memoow:
2CHOMUKU, MPAHCKPUNTIMOMUKU, NPOMEOMUKU.

CtpykTypHas Owuojorus: OHOXUMHUYECKHEe M OHO(U3NYECKUE HCCIeI0OBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYPBI OMOMOJIEKY. Modenuposanue cmpykmypol u
@yHKYUll OUOMONEKYNL U Ux Komniekcos. Komnviomephwvili Ousain u OpeaHuvecKull
CUHmMe3 OUOMOIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHcTpanuu

IToprpetsr: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinn, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnpenerneHre XMMHUYECKUX JJIEMEHTOB B HEKHUBOW IPUPOJIEY,
«Pacrnpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuubr u cxembl: «llepuomuueckas TaOmUIa XUMHYECKUX DIEMEHTOBY,
«Ctpoenne MoOJEKyJbl BOIb», «BemectBa B coctaBe opraHu3sMoB», «CTpoeHue
MOJIeKyJIbl  Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYJb», «CTpoeHHEe MOJIEKY
yrieBosioB», «CTpoeHre MoJeKyn JUnuioB», «HyknenHoBbie KUCIOTBDY, «CTpoeHue
MoJeKyIbl ATOy.

ObopynoBaHHe: XUMHUYECKasl TOCY1a U 000pYJOBaHHUE.

JlaGopaTtopnasi padora «OOHapykeHHE OEJIKOB C MOMOIIbI0 KAaYECTBEHHBIX
peaAKLHINy.

JlaGopaTopHas padora «lccienoBaHne HYKIEUHOBBIX KUCIIOT, BBIAEIEHHBIX U3
KJIETOK Pa3JIUYHbIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel  KJIETOK: JyKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(yHKLIHMOHAJIbHBIE 00Pa30BaHUS KIETKH.

CrpoeHue TpoKapHOTHYECKOM KieTkH. KierouHas cTeHka OakTepuil M apxei.
Oco0eHHOCTH CTpOEHHUS TeTepOoTpoPHON W aBTOTPODHON MPOKAPUOTUYECKUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOIIEHO3aX.

Crpoenne M (YyHKIMOHHUPOBAHUE HYKapHOTHYECKOM KieTkH. Ilnma3maTuyeckas
MeMOpaHa (miasmasiemma). CTpyKTypa IUIa3MaTHYecKo MemOpanbl. TpaHCHopT
BEIIIECTB 4Yepe3 IIa3MaTUUYeCKyt0o MeMOpaHy: maccuBHbIA (muddysus, obnerdy€éHHas
mubdysus), akTUBHBIA (MEPBUYHBIH W  BTOPUYHBIA  aKTUBHBIA  TPAHCIOPT).
[Tonynponuiiaemoctb MemMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. OHJIIOIUTO3:
MUHOLUTO3, (aronuro3. Ik301uTo3. Kierounas crenka. CTpykTypa U (QyHKUIHUH
KJICTOYHOW CTEHKH pacTEHUM, TPUOOB.

[uromnazma. I{utozons. [luTockener. JIBuxkeHuwe nuUTOMIa3Mbl. OpraHouibl
kiaetku. OgHoMeMOpaHHbIE OpraHouibl KJIETKU: sHAorminasmaruueckas cetb (DIIC),
annmapat ['onbakd, JU30COMBI, HX CTpoeHMe U  (QyHkuu. B3aumMocssasb
OJIHOMEMOpaHHBIX OpraHouJIoB KieTku. CTpoeHHe TpaHyJIspHOTO PETUKYTyMa.
Mexanuzm wnanpaesnenus oeaxos 6 JIIIC. Cunre3 pacTBopuMbIXx OenkoB. CuHTE3
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KJIETOYHBIX MeMOpaH. [maakuii (arpaHyJISIpHBIN) SHIOTUIA3MATUYCCKUNA PETHKYIIYM.
CekperopHast ¢(ynkuus anmapata [onbmxu. Moougpuxayus 6Genkoe 6 annapame
Tonvoorcu. Copmuposxa benxoe 6 annapame I onv0dcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pactutensHbIX KieTok. Knerounslii cok. Typrop.

[TonyaBTOHOMHBIE OpraHou/IbI KJIETKU: MHUTOXOHAPHH, IJIACTUBI.
Ilpoucxoorcoenue mumoxonoputi u naacmud. Cumouozenez (K.C. Mepeockosckuu, JI.
Mapeynuc). Ctpoerne u GyHKITUH MUTOXOHAPHIA U Tactu. [lepBuduHbIe, BTOpUYIHBIC U
CJIOXKHBIE TUIACTUIBI (POTOCUHTEIUPYIOMIMX IYKAPUOT. XJIIOPOIIACTBI, XPOMOILIACTHI,
JIEUKOILJIACTHI BBICIIIUX PACTECHUM.

HememOpanusie opranouabl kinetku CrTpoeHne u (QYHKIUH HEMEMOpaHHBIX
OpraHouioB KieTku. Pubocomsl. IIpomesxcymounvie guiramenmoi. MUKpopUIaMEHTHI.
Axmunosvle Mmukpoguiamenmsi. MBplllIeUHbIE KIETKU. AKMUHOBble KOMNOHEHMbL
Hemblueunvlx kiemok. MukporpyOouku. Knerounsiit nentp. CTpoeHue U JIBUKEHUE
KTYTUKOB M  pecHUYeK. MukpoTpyOouku murtorasmel. llenTpuons. benxu,
accoyuuposanHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. Momophvie 6enxu.

Anpo. ObGonouka sapa, XpOMAaTWH, KapUOIUIa3Ma, SAPBIIIKUA, UX CTPOEHUE U
bynkuuu. SAnepHslit 6enkoBbii MaTpuKe. [IpocTpaHCTBEHHOE PACTIOIOKEHUE XPOMOCOM
B UHTEp(DA3HOM siipe. Dyxpomamun u cemepoxpomamun. belkun XxpomaTuHa — TUCTOHBI.
Jlunamuxa saoepHoti 060104KU 8 Mumo3se. Hoepubiii mpancnopm.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuun

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuie u cxembl: «CTpOEHUE 3YKApUOTUUECKOU KIeTKN», «CTpoeHUEe )KUBOTHOU
KJIETKN», «CTpOCHUE pPaCTUTENIBHOM KIETKW», «CTPOEHHE MUTOXOHAPUN», «SAapo»,
«CTpoeHue MpoKapuOTHIECKON KIICTKI.

ObopynoBaHMe: CBETOBOM  MHKPOCKON, MHUKpONpENnaparbl  pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl OaKTepUaIbHbIX KIETOK.

JlabGopaTopHas padora «/3ydyeHre CTpOCHUS KIETOK Pa3IUYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHONH MEMOPAHBI».

JlaGopaTopnas padora «lMccienoBaHue TIUIa3MoOJIM3a M JIETUIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckass padora «/3yueHHne IBMKEHUS LUTOIUIA3Mbl B PACTUTEIIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelIeCcTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccuMunAnUsS U TUCCUMUJISIIAS — JBE CTOPOHBI MeTabomm3ma. Tumbl oOmeHa
BEIIECTB: aBTOTPO(HBIA u TeTepoTpodHBIA. YdacThe KUCIOpoda B OOMEHHBIX
npoleccax. JHepreTuueckoe obecrneueHre KieTku: npespaiieHue ATO B 0OMEHHBIX
npoueccax. @depMeHTaTHBHBIA XapakTep peakUuid KIETOYHOro MeTadoJsnu3Ma.
depMeHTBhI, UX CTPOEHHE, CBOWCTBA U MexaHu3M jaeiictBusa. Kopepmentsl. Otauuns

(GbepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-aktuBatopel U  O€JIKHU-
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WHTHOUTOPBL. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMA OT Pa3TUYHBIX
(hakTOpoB.

[lepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KileTKe. DOTOCUHTE3. AHOKCULEHHbI
u oxcueeHHwvll pomocunmes y bakmepuil. Ceemocodbuparowue nueMeHmsl U NUSMEeHMbl
peakyuonnoz2o yenmpa. Ponb xjnopormiactoB B mpouecce (ortocunte3a. CBeroBas u
TeMHOBas (aszbl. Pomoodvixanue, Cs., Cs. u CAM-munwvr hpomocunmesa. IIpogyKTUBHOCTH
dboTtocunTe3a. Bimsare pa3nudHbIX (PAKTOPOB Ha CKOPOCTh (oTOCHMHTE3a. 3HAUYCHUE
dboTocuHTE3A.

XemocuHTe3. Pa3zHooOpasue opraHnu3MOB-XEMOCHUHTETUKOB: HUTPUDUIMPYIOLTHE
OakTepuu, >Kele300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC OaKTepuu. 3IHAUCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mmbl. Bunapl Opoxenus. IIpoaykTel OpoxkeHUST W UX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHM3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTHH M BO30OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl 3HEPreTuueckoro oodmeHa. IloaAroToBUTEILHBIN
sTan. [ mmKonn3 — 0ECKUCIOPOJHOE PACHIEIUIEHHE TITHOKO3BI.

buonornueckoe OKHCIEHHE, WIM KJIETOYHOE HbIxaHue. Ponp MUTOXOHApPHI B
mpoiieccax OWUONOrH4YecKoro okwucieHusd. lluknuyeckue peakiuu. OKUCITUTEIBHOE
dbochopunupoBanue. Iuepeus membpannozo epaouenma npomornos. Cumnmesz ATD:
paboma npomonnot ATD-cunmaswi. lIpeumyiiecTBa a3poOHOTO MyTU OOMEHA BEIIECTB
nepes; aHadpoOHBIM. D(HPEKTUBHOCTH SHEPTETUHYECKOT0 OOMEHA.

JdemoHcTpanuun

[Toptpets: k. Ilpuctom, K. A. Tumupszes, C. H. Bunorpaackumii, B. A.
Onrensrapar, I1. Murtuen, I'. A. 3aBap3uH.

Tabmuer u cxeMmbl: «DotocuHTe3», «IHEpPreTuueckud obmen», «buocuHTes
oenkay, «CtpoeHue hepMeHTa», « XeMOCHUHTERY.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, O0OOpyIOBaHWE JUIsl MPUTOTOBIICHUS
MMOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «l3yueHne KaTaIUTUUYECKON aKTUBHOCTH (DEpMEHTOB (Ha
MpUMEpPE aMUJIa3bl UITU KaTajaasbl)y.

Jlaboparopnasi pabora «/3yuenue hepMEHTATUBHOTO PACIICTUICHUS MEPOKCHIA
BOJIOPO/Ia B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB (OTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUSI.

Tema 7. HacaeacrBenHass uHGoOpMaIus U peajin3anus eé B KJIeTKe

Peakuun matpuuHoro cuHrte3a. I[IpyHIUI KOMIUIEMEHTapHOCTH B PEAKIUAX
MaTpPUYHOTO CHMHTe3a. Peanu3anus HaciaencTBeHHON nHopmanmu. ['eHeTuueckuii Kof,
ero cBoiictBa. Tpanckpunuus — Matpuunbiii cuHTe3 PHK. [IpuHuunel TpaHckpuniuu:
KOMIUJIEMEHTAapHOCTh,  aHTUNAPAIENbHOCTh,  ACUMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.
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Tpancasiust u e€ sranbl. Yuactue TpancnoptHeix PHK B Ouocunrese OGenka.
YcnoBus 6nocuntesa 6enka. KogupoBanue amunokucnot. Ponb pubocoM B GuocunTese
Oeka.

Cospemennvie npeocmasnenus o cmpoeHuu 2enog. OpraHuzaiusi reHoma y
IPOKApUOT U DYKAPUOT. Perynsius akTHBHOCTH T'€HOB y NMpokapuot. ['unoresa onepona
(®. XKaxko06, XK. MaHo). MonekynspHble MexaHuzmul IKCnpeccuu 2eHos y aykapuom. Pono
XpomamuHa 6 pezyiayuu pabomul 2enog. Perynanns oOMEHHBIX MPOLIECCOB B KIETKE.
Kierounslit roMmeocTas.

Bupycel — HeksieTouHble (OPMBI KU3HM W OONMratHele mnapasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. Kusznennwiii yuxn JJHK-
cooepacawux eupycos, PHK-cooepocawux eupycos, odaxmepuogacos. Obpamnas
MPAHCKpUnYusl, pesepmasa, UHmezpasa.

Bupycubie 3a0osieBanusi denoBeka, KMBOTHBIX, pacteHuil. CIIN/, COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKHE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz ooavuwux maccueos («bigdatay)
CMPYKMYPHLIX Ouono2udeckux Oanuwvlx. Hanomexuonoeuu 6 ouonocuu u meouyume.
IIpoecpammupyemvie gpynxyuu 6enxos. Cnocobvt 00cmasku 1ekapcma.

JdeMoHcTpanuu

IToptpetsl: H. K. Konb1ios, /. . IBaHOBCKUA.

Tabmuiet u cxeMmbl: «buocunre3 Oenka», «l'enernueckuit kom», «Bupyceb»,
«baktepuodarm».

IIpakTnueckas padora «Co3nanue MOAEIA BUPYCA.

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Kinerounsrit nuki, ero nepuoasl u peryssiius. Matepdasza u mutos. OcobeHHOCTH
MpoIecCoB, TMpoTekatromux B uHTepdaze. IloarotoBka KIETKM K JCJICHUIO.
[IpecunteTndyeckuii (MOCTMUTOTUYECKUM), CUHTETUYECKUM U TMOCTCUHTETUYCCKUM
(IpeMHUTOTUYECKUI) TIEPUOIBI UHTEP(DA3HI.

Marpuunbii cunre3 JHK — permmmkanusa. Ilpuanunsr permmkanmu  JIHK:
KOMIUIEMEHTAPHOCTh, TTOJIYKOHCEPBATUBHBIM CHUHTE3, aHTUIAPAILICIbHOCTh. MeXaHu3m
pemummkanuu JJHK. Xpomocombl. Ctpoenne xpomocoMm. Teromepsl U TeloMepasa.
XpOMOCOMHBIN HAOOp KIETKM — KapHOTHUI. JIAIJIOWIHBIA M TarjIoOWIHBIA HaOOPHI
xpoMocoMm. ['oMoorununabie XpoMOCOMBI. [10710BbIE XpOMOCOMBI.

Jenenue kinetku — Muto3. CTtaiun MUTO3a U MPOUCXOMSIINE B HUX IMPOLECCHI.
Tuner muto3a. Kaprnoknnes u nuToknHe3. bruosornueckoe 3Ha4YeHUE MUTO3A.

Perynsius MUTOTHYECKOTO ITUKIIA KIIeTKU. [IporpamMupyemMast KiieTouHasi ruoesb
— arorTo3.

Knerounoe siapo, Xpomocombl, (YHKIHOHANbHAs TEHOMHKA. MexaHuzmol
npoaughepayuu, ouggepenyuposku, cmaperus u eubenu kiemox. «lugposas kiemray
— Ououngopmamuyeckue mMooenu QYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu
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Tabmunpet u  cxembl: <«OKU3HEHHBIM UMK KIETKW», «Murosdy, «CTpoeHue
xpomocom», «Perumkanus [JHK.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKporpenapaTtsl: «MuT03 B KiIeTKax
KOpEUIKA JIYKa».

JlaGopaTopHnasi padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnasi padora «HaOmroieHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MUKpOTpENapaTax ).

Tema 9. CTpoenne u GQyHKIMHM OPraHM3MOB

buonoruyeckoe pazHooOpasue opraHu3moB. OJHOKJIETOYHBIE, KOJOHUAIBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OcoOEHHOCTH CTPOCHUSI U KU3HENESITEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
baktepun, apxeuw, OJHOKJIETOUHbIC TPUOBI, OJHOKJIETOUYHBIC BOJAOPOCIH, IpYyrue
MpOTUCTHI. KOoNOHHAIIbHBIE OPraHU3MBI.

B3auMocBs3p yacTel MHOTOKJIETOYHOTO OpraHu3ma. TKaHH, OpraHbl U CHUCTEMBI
opranoB. Opranu3m Kak €IMHOe 1e0e. ['omeocTas.

Tkanu pacteHuid. TUIbl pacTUTENbHBIX TKaHEW: OOpa3oBaTelbHAas, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTpOCHHS, QYHKIUNA U
PACIIOJIOKEHUS TKAHEW B OPraHax pacTCHUM.

TkaHW >KMBOTHBIX M 4YEJOBEKA. THUINBI >XKUBOTHBIX TKAHEH: JSIUTEIHAIbHAs,
COCMHUTEbHAS, MbIlIeyHasi, HepBHasg. (OCOOEHHOCTH CTPOCHUS, QYHKUMN U
pacmoJIOKEHUSI TKAHEW B OpraHax dKMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHble U T€HEPATUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI
OPraHOB XMBOTHBIX U 4esoBeKa. DyHKIMHA OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pactennit. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyHbIi U BHYTpeHHHMH cKeneT. CTpOE€HHE W THIIbI
COEAMHEHNS KOCTEN.

JIBvkeHue opraHu3moB. J[BMKEHHE OJHOKIETOYHBIX OpPraHU3MOB: aMEOOUHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOIM3Mbl U HACTHUHU.
JIBI>KEHHE MHOTOKJICTOYHBIX JKMBOTHBIX W 4e€JIOBEKa: MbllleyHas cuctema. Pediekc.
CxkeneTHbIe MBIIIIBI U UX padoTa.

IIutanne opranm3moB. lloriomienne BOJIBI, YIJIEKUCIOrO ra3a U MHUHEPAJIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue XKUBOTHBIX. BHYTPHUIONOCTHOE M BHYTPHUKIIETOYHOE
nuieBapeHue. [Intanne mno3BOHOYHBIX KUBOTHBIX. OT/I€IIbI NUIIEBAPUTEIBLHOIO TPAKTA.
[TumeBapurenbHbie kene3bl. [IueBapurenpHas CUCTEMA YEJIOBEKA.

JIpixanue opranu3MoB. J{pixanue pactenuil. Jlpixanue skuBOTHbIX. Juddy3us razos
gyepes MOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pixarenbHas mMoBEpXHOCTh. JKabepHoe
1 JIErO4HOE AbIXxaHue. J[pIXxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLIMOHHOE
YCIO)KHEHUE CTPOEHUA JIETKUX I[IO03BOHOYHBIX JKUBOTHBIX. J[pIxaTenbHas cucreMa
yenoBeka. MexaHu3M BEHTWISUMU JIETKUX Yy OTUL U MIJEKONUTAromuX. Perynsuus
nbIxaHus. J{pIxarenbHble 00hEMEL.
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Tpancropr BemEeCTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PAaCTEHUM.
Tpancnopt BemecTB y XMBOTHBIX. KpoBeHOCHasA cucrtema u €€ opransl. KpoBeHocHas
CcUCTEeMa MO3BOHOYHBIX JKUBOTHBIX U yejoBeka. Cep/ie, KpOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBooOpaiieHusi. IBOJIIOUMOHHBIE YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMBbI MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaia u e€ perysiusi.

Beinenenne y oprannsmoB. Beinenenue y pacteHuid. BpiaeneHue y KUBOTHBIX.
Coxpaturenbubie Bakyonu. Opranbl BbiaeneHus. OuiabTpaius, ceKkpenus u o0paTtHoe
BCAaChbIBaHHE KaK MEXaHM3Mbl paOOThl OpPraHoB BblJeTeHUs. CBS3b MOJIOCTH Tejla C
KPOBEHOCHOW U BBIJICTUTEIBHON CUCTEMaMHU. BblieieHnEe y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢yHknuonuposanue Hedpona. ObpazoBaHue MOUHU Y
YEJI0BEKA.

3amura y Opranu3MoB. 3alllUTa y OAHOKJIETOYHBIX OpraHnn3mMoB. Criopsl OakTepuid
Y LHCTHI IIPOCTEUIIMX. 3alUTa Y MHOTIOKJIETOYHBIX pacTeHuil. Kyrukyna. Cpencrsa
[TACCUBHOM U XMMHUYECKOU 3a1iUThl. DUTOHIUIBL.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NPOWU3BOIHBIE. 3aIMUTA
opranuszma ot Oonesneil. immyHHas cucrema venoBeka. KieTouHbI U TyMOpasIbHBIN
UMMYHUTET. BpOXKI€HHBIN U MpUOOPETEHHBIN criennPuiecKuii UMMYHUTET. Teopus
KJIOHaIbHO-cenekTuBHOro uMmmynurera (I1. Dpnux, ®. M. bepuer, C. Tonerasa).
BocnanurensHple OTBETHI OpraHu3MoB. Poib BpOKIEHHOIO MMMYHHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00J1eBaHUM.

PaznpaxumMoCTh U peryisinus y Opranu3moB. Pa3apakuMoCTh y OJTHOKIETOYHBIX
opranu3moB. Takcucel. PazapaxxuMocTts u peryisinus y pacteHuid. PoctoBelie BeniecTsa
U UX 3HA4YCHHUE.

HepBHas cucrema u peduiekTopHas peryisius y uBOTHbIX. HepBHas cucrtema u
€€ oTAeNbl. DBOMIOUUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Y JKUBOTHBIX.
OTtaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekropHas ayra.
besycioBHbIE U yCIOBHBIE PE(IEKCHI.

I'ymopanbHas peryisanus U S9HIOKPUHHAS CUCTEMA )KUBOTHBIX U YesloBeKa. JKemnessl
OHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. [[elicTBrUE TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHJOKPUHHOMU cucteM. I unoranamo-runoduszapHas cucrema.

JdemoHcTpanumn

[Toptper: W. I1. I1aBnos.

Tabmumsrt u cxembl:  «OJHOKJIETOUHBIE BOAOPOCHN», «MHOrOKIETOUHBIE
Bosiopocany, «bakrepuny, «IIpocreimmey, «Opranbl IBETKOBBIX paCTEHU», « CHCTEMBI
OpraHoOB ITO3BOHOYHBIX JKUBOTHBIX», «BHYTpEeHHEE CTpOeHHE HAaceKOMbIX», «TkaHu
pactenui», «KopHeBbie cucrtemb», «Crtpoenue credms», «CTpoeHHe IHCTOBOU
IJIACTUHKNY, « TKaHU ®KUBOTHBIX», «CKeeT yenoBekay, «[luimesapurenbHas cucremMay,
«KpoBeHocHas cucrema», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpliieuHast cucrema», «BpraenurenbHas cucteMa», «OHAOKPUHHAA CHUCTEMAy,
«Crpoenue Mbpie», «MMmyHuteT», «KumednononoctHeie», «Cxema NUTaHUSA
pacteHui», «KpoBEHOCHbIE CHUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE THUAPBD,
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«Ctpoenue mianapun», « BHyTpeHHee CTpoeHue J0KIeBOro uepBsi», «HepBHas cuctema
peiO», «HepBHas cuctema marymkm», «HepBHas cuctemMa MTPECMBIKAIOIIUXCS,
«HepBHas cucrtema nruny, «HepBHas cucrema mitlekonuTaromuxy», «HepBHas cucrtema
yesoBekay, «Peduekcy.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOMpENnapaThl  OJHOKIECTOYHBIX
OpraHU3MOB, MUKPONPENAPaThl TKAHEHN, pAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXXUX, JKUBBIE 3K3EMIUISIPhl KOMHATHBIX PACTEHUM, repOapuu pacTeHUIl pa3HbIX
OTJEJIOB, BJIAXKHBIE IIPENapaThl JKUBOTHBIX, CKEJIEThl ITO3BOHOYHBIX, KOJUICKIUU
0ECrO3BOHOYHBIX KUBOTHBIX, CKEJET 4YeJIOBEKa, O0OpYAOBAaHHME ISl JIEMOHCTpPALUU
MMOYBEHHOI'0 Y BO3YIIHOIO MUTAHUS PACTEHUH, pacIlelIeHns Kpaxmaia U OeJIKOB MO0
aeiictBueM (pepMEeHTOB, 0OOPYIOBaHHME JUIS JEMOHCTPAIMHM OMBITOB MO HU3MEPEHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX JBUKECHUM, MOJICIHU TOJIOBHOTO
MO3Tra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaboparTopHas padora «/3ydueHre TKaHEN KUBOTHBIX).

JlabopaTopHas padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMmHOkeHUe M pa3BUTHE OPraHM3MOB

DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecrolioe (BKIII0Uas BEreTaTUBHOE) U TIOJIOBOE.
Bunpr  Oecronoro  pa3sMHOXEHHUS: TOYKOBaHUE, CHOPYJSMsS, (QparMeHTanus,
KJIOHUPOBAHMUE.

ITonoBoe pasmuoxenue. [lonoBeie kneTku, niam ramersl. Meio3. Cragun Meino3sa.
[ToBenenue xpomocom B Menosze. KpoccuHrosep. buonormyeckuii CMbICT MeWo3a U
II0JIOBOTO IIporecca. Menos3 u ero MecTo B )KU3HEHHOM LIUKJIE OPIraHU3MOB.

[Ipen3zaponeimeBoe pas3Butue. l'ameToreHe3 y >KUBOTHBIX. IlonoBble kemnesbl.
OOpazoBaHue M pa3BUTHE NOJIOBBIX KieTok. Crnepmarorene3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne U SMOpPHOHAJIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoOsl
OIUIOZIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOpPUONOTUsl — HayKa O
pa3BUTUU OpPraHu3MoB. Mopghocene3s — o00Ha u3 21a8HBLIX NPOOIEM IMOPUONOSUL.
Konyenyusa mopghocernos u mooenu mopgoeenesa. Ctanuu sMOprUoreHe3a >KUBOTHBIX (Ha
npumepe Jarymku). [poGnenme. Tumsl apobnenus. /Jemepmunuposanuoe u
HedepMuHuposantoe opooaenue. bracmyna, munvi 61acmyn. OcoOeHHOCTH NPOOIECHUS
MJIEKOMTUTAIOIINX. 3apOAbIIIEBbIE TUCTKU (racTpysius). 3aKaajKa OpraHoB U TKaHEe! 13
3apOABIIIEBbIX JIMCTKOB. B3anMHOE BIusHHME 4YacTell pa3BUBAIOLIETOCS 3apoiblllia
(omOpuoHabHAs WHAYKIWS). 3aKiiajgka TJIaHa CTPOCHHS >KHBOTHOTO KakK pe3yibTaT
HMEPApXUUECKUX B3aUMOJICHCTBUI TreHOB. BnusHue Ha 5>MOpHOHAIBHOE pa3BUTHE
pa3NuYHbIX (PAKTOPOB OKPYKAIOLIEH CPEIIbI.

Poct u pazsutue xuBoTHbIX. [locTaMOproHanbHbIN niepuo. [Ipsmoe u Henpsimoe
pa3zsutHe. PazButue ¢ metamop(}o3oM y OECrO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3HaueHHE MPSAMOIO M HENPSIMOTO Pa3BUTHUS, WX PACHPOCTPAHEHUE B
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npupoze. Tumsl pocTa :KUBOTHBIX. DAKTOPHI PETYISLNU POCTA )KUBOTHBIX U YEIOBEKA.
Cramuy mocTAIMOPHOHATLHOTO PA3BUTHS Y )KUBOTHBIX U YesoBeka. [leprossl oHTOTeHE3a
yenoBeka. CTapeHue U CMepTh KaK OMOJIOTHUYECKHUE MPOIIECCHI.

PasmHoxeHne u pasBuTue pacteHuil. ['ametodutr u crnopodur. Meito3 B
KU3HEHHOM LIMKJIe pacteHuil. OOpa3oBaHue CIop B Ipoliecce Meiiosza. ['amerorenes y
pactennii. OIUIOJOTBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOe
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabmupt u  cxeMmbl: «BereratuBHOoe pa3MHOXeHUE», «Tumbl 0ecrnonoro
pasMHOXEHU», «Pa3MHOXKEHHME XJIaMHAOMOHAAbI», «Pa3MHOXKEHHE  3BIVICHBI»,
«Pa3smHOxeHue ruape»y, «Meho3d», «Xpomocombly, «l'amerorenes», «CrtpoeHue
ANIEKIIETKU U ciepMaTo3ouaay, « OCHOBHBIE CTaIuH OHTOreHe3ay, «[Ipsamoe u Henpsamoe
pasButne», «Pa3zBurue Manckoro xyka», «Pa3sutue capanum», «PazBurtue marymkmy,
«/IBOMHOE OIIOOTBOPEHUE Y IIBETKOBBIX PACTEHUI», « CTpOCHHE CEMSAH OJTHOIOJIBHBIX
Y IBYJOJIbHBIX PACTEHUI», «JKU3HEHHBIN IIUKII MOPCKOW KamycCThD», «KM3HEHHBIN UK
Mxa», « KU3HEHHBIN [IUKI TAIOPOTHUKAY, «’KU3HEHHBII IIUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOMpENapaThl SUIEKIECTOK U
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JATYIIKI.

JlaboparTopHass padora «/3ydyeHue CTpOECHMS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

IIpakTnueckass padora «BbpIsBIEHHE TPU3HAKOB CXOJCTBA 3apoJbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOKECHUS BBICIIUX PACTCHUI.

Tema 11. I'enetmka — Hayka O HaCJACeACTBEHHOCTH M H3MEHYUBOCTH
OpPraHu3MoOB

Wcropust craHOBICHUS U pa3BUTUS TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne
®pu3za, T. Moprana. Posib oTedecTBEHHBIX YUEHBIX B pa3BUTUU reHeThku. Padoter H. K.
KomsoBa, H. M. Basumora, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A.
Odumumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHE IOHATUS W CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIC T€HbI, AIbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
rOMO3UIroTa, TE€TEPO3UTOTa, YHUCTasl JIMHUS, TUOpUAbI, TeHoTur, ¢heHotun. OCHOBHbIC
METOJbl ~ TE€HETUKH:  THOPUIIONOTUYECKUH,  IHUTOJOTHYECKUM,  MOJIEKYJISPHO-
FEHETUYECKUU.

JeMmoHCcTpanumn

[Toptpetsl: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konbsios, H. 1. BaBuios,
A. H. benozepckuii, I'. JI. Kapneuenko, F0. A. ®unumuenko, H. B. Tumodeen-
Pecosckunii.

Tabnuiel v cxembl: «MeToIbl TeHETUKNY, «CXEeMbl CKPEIIMBAHUS.
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JlabopaTopnas padora «/lpo3oduia kak 00bEKT FT€HETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0OHOMEPHOCTH HACIEACTBEHHOCTH

MounoruOpunnoe ckpeuiuBanue. [lepspiii 3akoH MeHens1 — 3aKOH €IMHO00pa3us
ruOpu0B nepBoro nokojieHus. I[lpaBuno nomuHupoBanus. Bropoii 3akoH Mennens —
3aKOH pacUIeIUIeHUus] MpU3HaKkoB. lLluronornueckne OCHOBBI MOHOTMOPUIHOTO
CKpemunBaHus. [ mnoresa 4ucToThl ramer.

AHammsupyroniee ckpemuBaHue. [IpoMeXyTOYHBIM XapakTep HACIIEIOBAHMS.
Paciennenue npu3HakoB IIPU HEMIOJIHOM JIOMUHHAPOBaHUU.

HurnbpugHoe ckpeuiuBanue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBHCHMOIO
HacCJEeI0BaHMs NpU3HAKOB. [{uToIornueckre OCHOBBI AUTHOPUIHOIO CKPEILIMBAHHS.

CuemieHHoe HaciieqoBanue npusHakoB. Paborsl T. Moprana. CuersieHHoe
HAaCJICOBAHUE TE€HOB, HAPYIICHHWE CUCIUICHUS MEXIy I'eHamMu. XpPOMOCOMHAs TEOPHs
HAaCJIEICTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXAHM3M ONPEIEIEHUS IoJIa. AyTOCOMBI U
IIOJIOBBIE  XPOMOCOMBI. ['OMOTamMEeTHBIN M TETEpPOraMeTHbIA TOJI. |'eHeTHdeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue Npu3HakoB, CHETUVIEHHBIX C ITOJIOM.

I'enoTun kak nenocTHas cucreMa. I1nenoTponus — MHOXKECTBEHHOE JEHCTBUE IEHA.
MHOX€eCTBEHHBII aJUIeIIN3M. B3aumoneiicteue HEaJUIEJIbHBIX IE€HOB.
Komremenraprocts. Onucras. [lonmumepus.

['eHeTHUeCKU KOHTPOJb Pa3BUTHS PACTEHUW, )KMBOTHBIX M YEJIOBEKA, a TAKXKE
(M3MOTOTUYECKUX MPOLECCOB, MOBEACHUS M KOTHUTUBHBIX (yHKUMH. ['eHeTnueckue

MEXaHU3Mbl CHUMOHOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» u
«XO03fMH — MHUKpoOMOM». ['eHeTMueckre acmeKkThl KOHTPOJS U HW3MEHEHUs
HaCJIEICTBEHHOW MH(POPMALIMU B TOKOJIEHUSX KIETOK U OPTaHU3MOB.

JlemoHCcTpanumn

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

Tabmuubr u cxemsl: «IlepBblii U BTOpOil 3akoHBl Mennaens», «Tperuil 3akoH
Meunnens», «AHanu3upymoliee CKpelmmBaHue», «HemonHoe IOMHHUpPOBaHUEY,
«CuerneHHoe HacleoBaHUE IPU3HAKOB Y Apo30duiibl», «I enetuka nonay, «Kapuotun
yenoBekay, «Kapuotun npozodwib», «Kapuotunm nOTULBD, «MHOXKECTBEHHBIH
aJuieIu3My, «B3anMoaeiicTBrE TeHOBY.

O6opynoBanue: MOJENb JJs AEMOHCTPAIMM 3aKOHOB €IMHOOOpa3usi THOPUIOB
MIEPBOr0 MOKOJICHUSI U PaCHICIUIEHUsI MPU3HAKOB, MOJIENb JJIsl JEMOHCTpAlMU 3aKOHA
HE3aBHUCUMOTO HACJICJIOBAaHMS TPU3HAKOB, MOJIENb JJIsi JIEMOHCTPALMK CIEMJIECHHOTO
HaCJIeI0BaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIN, MUKporipenapart: «/Ipo3odunay.

IIpakTuyeckas padora «/3ydeHue pe3yibTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS
y IpO30(HITBD).

IIpakTuyeckas padora «/3yueHue pe3yibTaToB AUTHOPUAHOIO CKPELIUBAHUS Y
TPO30(UITBI.
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Tema 13. 3aK0OHOMEPHOCTH H3MEHYHUBOCTH

B3aumopeiictBue reHotnma W cpensl  npu  GopmupoBaHuH  (HEHOTHIIA.
N3MeHunBOCTh NpHu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIC IPU3HAKH. Bumsl
M3MEHYMBOCTU: HEHACJIEICTBEHHAS U HACJIEACTBECHHAS.

MoaudukanonHas  u3MeH4uBOCTh. Pomb  cpeasl B (popmupoBaHuM
MoaudukanoHHoM n3MeHunBoCcTH. HopMa peakium npusHaka. Bapuanmonusiii psg u
BapuanuonHas kpuBas (B. Moranucen). CBoiicTBa MOAM(PUKAIMOHHON N3MEHUYNBOCTH.

['eHoTMnMueckas W3MeHUMBOCTh. (CBOMCTBA TE€HOTHUIUYECKOM HM3MEHUYMBOCTH.
Bubl reHOTUITMYECKON M3MEHUYMBOCTH: KOMOMHATHUBHASI, MyTal[MOHHAs!.

KoMmOvHaTtiBHAasT W3MEHUYMBOCTH. MeHo3 W TIOJIOBOM TIpolecc — OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTH. POJIb KOMOMHATMBHOW H3MEHYMBOCTH B CO3JaHUU
TF€HETUYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTrO BUA.

MyTalMoHHAast U3MEHYMBOCTh. BUIbI MyTaIluii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHBIE U UHAYLIUPOBAHHBIE MYTALINU. SIIEpHBIEC U IUTOIUIA3MATUYECKUE MYTaILIUH.
ComaTtnueckne ¥ onoBble MyTanuu. [[pudrHbI BOSHUKHOBEHHSI MyTaluuid. MyTareHsl u
UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAMOHHOIO Ipounecca. 3aKOoH
TOMOJIOTHYECKUX PSAZOB B HaciencTBeHHon naMmenunBoct (H.W. BaBuios). Buesnepnas
M3MEHYUBOCTh U HACIIEICTBEHHOCTD.

Onueenemura u SNUSEHOMUKA, POIb dNULEHEMUYECKUX (PAKMOPO8 8 HaAC1e008aHUU
U UBMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMO8.

JlemoHCcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabnuibl u cxembl: «Buabsl u13MeHYUBOCTHY, « MoanbUKaIIMOHHAS N3MEHUYNBOCTHY,
«KoMOvHaTHBHAsT W3MEHYMBOCTH», «Meho3», «OmiogorBopeHuey, «leHernueckue
3a00JIeBaHUs YeIOBEKa», «BUIbI MyTallUi».

O6opynoBaHue: )KUBBIE U TepOAPHBIE IK3EMILISPb KOMHATHBIX PACTEHUM, pUCYHKU
(oTorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BUJIaMU U3MEHYUBOCTH.

JlaGopaTopnasi padora «lcciaenoBanue 3aKOHOMEpPHOCTEH MOIUDUKAIIMOHHON
M3MEHYUBOCTU. [loCTpOEHHE BApUAIMOHHOTO PsAla U BAPUALIMOHHON KPUBOWY.

IlpakTuyeckas  padora «Myrtammun y  apo3oduiibl  (Ha  TOTOBBIX
MHUKpoIpenaparax)y.

Tema 14. I'eneTuka yesi0Beka

Kapuorun denoBeka. MexayHapoaHass mporpaMMa HCCIEIOBaHUS TeHOMA
yesoBeka. MeToibl U3y4eHUs TeHETUKU YeJlIOBEeKa: IeHeaJOrMYecKuil, OJM3HEIOBbIH,
HUTOTCHETUYECKUM, TOMYJISIHMOHHO-CTATUCTUYECKU, MOJEKYJIIPHO-TEHETUUECKUM.
CoBpeMEHHOE  OINpeAeNeHHe  TIeHOTHNA:  [OJHOTEHOMHOE  CEKBEHHPOBAHHUE,
FEHOTUNUPOBaHUE, B TOM uuciae ¢ nomombto [II[P-ananu3za. HacnencrBennsbie
3a0oneBaHusi uyejoBeka. ['eHHble W XpPOMOCOMHBbIE OO0J€3HHM uenoBeka. boie3Hu ¢
HACJIEACTBEHHON MPEIPacOiIOKEHHOCThIO. 3HAYEHUE MEIULIMHCKOW TEHETUKU B
NpelOTBpAllCeHU W JICYEHUM TeHETHYeCKuX 3a0oyieBaHUN 4YenoBeka. Meauko-
F€HETUYECKOEe KOHCYJIbTUpOBaHUE. (CTBOJOBbIE KIETKHU. [lOHATHE «TEHETUYECKOTO
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rpy3a». DTHYECKUE aCIEeKThl HMCCIIECOBAHUN B OOJACTH PEAAKTUPOBAHHUS TE€HOMA U
CTBOJIOBBIX KJIETOK.

['enetnueckue  (pakToOpbl  MOBBIIMIEHHOW  YYBCTBUTEIBHOCTH  4YEJOBEKa K
bu3MYecKOMYy M XUMUYECKOMY 3arpsi3HEHHUIO OKpyXaroled cpeasl. ['eHeTnueckas
IPEAPACTOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHUSIM.

JemoHCcTpauumn

Tabmuper u cxembl: «Kapuotunm uenoBekay, «MeToabl H3y4eHUSI TEHETUKU
yesoBekay, «I'eHeTnueckue 3a00JeBaHUsI YETOBEKay.

IpakTnueckast padora «CocTaBieHUE U aHAIN3 POLOCIOBHOW.

Tema 15. Cennekunsi OpraHusMoB

JlomecTuKanus 1 CeleKlus. 3apoKIeHUE CEJICKIIUU U JOMECTUKaluu. YueHnue H.
. BaBuiioBa o L{eHTpax NpoucxoKAeHUsI © MHOT000pa3us KyJbTypHbIX pacTeHul. Poib
CEJIEKIIMU B CO3/IaHUU COPTOB PACTEHUN M MOpOA KUBOTHBIX. COpPT, MOPOJIA, IITAMM.
3aKOH TOMOJIOTUYECKUX PANIOB B HacliencTBeHHOM n3MeHunBocty H. M. BaBuiosa, ero
3Ha4YEHUE ISl CEJICKIIMOHHOM pabOThI.

Meroabl  ceneKUMOHHOM paboThl. VCKycCTBEHHBIM OTOOp: MacCOBBIA U
WHJUBUTyJIbHBIA. JTanbl KOMOMHAIIMOHHOM cenekiuu. VcnbiTanue mpou3BoauTenei
1o MOTOMCTBY. OTOOp IO T€HOTHUITY C TTIOMOIIBIO OIICHKH (PEHOTHUIIA TOTOMCTBA U OTOOP
110 TEHOTUIY ¢ nmomoikio ananuza JJHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJ CENEeKIIMOHHON paboThl. PaguannoHHbIi 1
XUMUYECKUN MyTareHe3 Kak HMCTOYHUK MYTalMi y KyJbTYpPHBIX (DOpPM OpraHu3MoB.
Hcnonp3oBaHrne TEHOMHOTO PENAaKTUPOBAHUS U METOJI0B pekoMOuHaHTHBIX JIHK mms
MOJIy4YEHHUsI UCXOAHOTO MaTepuasa sl CEJICKLINH.

[Tonyuenune nonurmion0B. BHyTpuBHaoBas rubpuau3zanus. bau3kopoacTBeHHOE
CKpellluBaHue, Wi HHOpuAMHT. HepoACTBEeHHOE CKpelMBaHUE, WU ayTOPUJIMHT.
I'ereposuc u ero mpuuumHbl. Vcnonp3oBanue rerepo3uca B cenekuumu. OtnanéHHas
rubpuam3anus. IlpeomoneHue Oecrionust MEXBUIOBBIX THOpUIOB. JloCTHOKEHUS
CEJIEKIINU PACTEHUMN U KUBOTHBIX. « 3€1EHASL PEBOIIOYUSL.

CoxpaHeHre M M3YYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTCHHH U UX
JTUKUX POJWYEH [JIsi CO3/JaHUS HOBBIX COPTOB W THOPHUIOB CEIBCKOXO3SUCTBEHHBIX
KYJIbTYyp. M3yuenue, coxpaneHue u YNpagieHue 2eHeMmudecKumMu  pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHBIX 6  Yediax  YAyYuleHus
CYWeCcm8yIowWux U CcO30aHUsi HOBbIX HOPOO, JUHUU U KPOCCO8, 8 MOM Uucie ¢
NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008aHUl, Nepedosblx uoel U
NepCneKmueHbIX MexHoI02Ul.

JdemoHcTpanumn

IToptpetsr: H. Y. BaBuinos, 1. B. Muuypun, I'. /[. Kapneuenko, I1. I1. Jlykpsanenko,
b. JI. Actaypos, H. bopinoyr, /. K. bensies.

Tabmuupbl 1 cxembl: «LIeHTphl MPOUCXOXKIAEHUS WU MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHHi», «3aKOH TOMOJIOTHUYECKUX PAIOB B HACIEICTBEHHONM HW3MEHUYHBOCTH,
«Metonasl cenexkmumy, «OTnanénnas ruopuausanvs», «MyTrareHesy.
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JlaboparopHasi padora «/3yyeHrne COpPTOB KYyJbTYPHBIX PACTEHUA U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydeHrne METO0B CEJICKIIMU PACTCHUI».

IIpakTuueckas padora «lIpuBuBKa pacTeHUI.

IKeKypeust «OCHOBHBIE METOJIbI M JOCTHXKEHUS CEJIEKIUN PACTEHUI U 5KUBOTHBIX
(Ha CEJIEKMOHHYIO CTAHIIMIO, IJIEMEHHYIO (PepMy, COPTOUCIIBITATENbHBIA Y4aCTOK, B
TEIUIMYHOE X0341CTBO, B JIJAOOPATOPUIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHOJI0THSA U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCIOJB3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOYHbIE U TKAHEBBIE KYJIbTYpHI,
MUKPOOPTaHU3MBI, HX XapaKkTepucTuka. TpaguuuoHHas OMOTEXHOIOIUS: XJIe00eUeHue,
MOJIyYEHUE KHCIIOMOJIOYHBIX IMPOIYKTOB, BUHOJAEIWE. MUKPOOMOIOTHYECKHI CUHTES.
OOBEKTH MUKPOOHOJIOTUYECKUX TeXxHOJOrui. [Ipon3BoacTBO Oelka, aMUHOKUCIOT U
BUTaMHUHOB.

Co3aHne TEXHOJIOTMH WM HWHCTPYMEHTOB ILEJEHAIPABICHHOIO W3MEHEHUS U
KOHCTPYHMPOBAaHHSI T€HOMOB C IIEJIBIO ITOJYYEHHS OPraHU3MOB M WX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEYAIOIIMECS B IPUPOIE OMOCUHTETUYECKUE TYTH.

Knerounass wunxkeHepus. MeTonpl KyJIbTyphl KIETOK M TKAHEH pacTEHUU U
KUBOTHBIX. Kprobanku. CoMaruueckass ruOpuan3anus 1 COMAaTUYECKUN SMOPHUOTEeHE3.
Hcnonb30oBaHue ramionioB B CEJIEKUMU pacTeHuu. [lonyuenue MOHOKIOHATbHBIX
anmumern. Mcnonv3o6anue MOHOKIOHAILHLIX U NOJUKIOHATbHBIX AHMUMEN 8 MeOUuyuHe.
HckyccTBEHHOE OIUIOJOTBOpPEHUE. PEKOHCTpYyKIMS SMUEKIETOK W KIOHUPOBAHUE
KUBOTHBIX. MeTOJl TpaHCIUIAaHTAllMM sIep KIETOK. Texnonocuu 0300posieHus,
KYTbMUBUPOBAHUSL. U MUKPOKIOHAILHO20 — PA3ZMHONCEHUSl  CeNbCKOXO3AUCTNBEHHbIX
KYIbmyp.

XpoMOoCOMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHantHbiX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTHKEHUA U NEPCHEKTUBBI XPOMOCOMHOW U T€HHOW MHKEHEPUU. DKOJIOTUUECKUE U
ATUYECKHE MTPOOIIEMbI T€HHON HHXKEHEPUU.

MenunvHckue OuorexHonoruu. IloctreHomHas uudpoBas memununa. [T1IP-
JUarHoctuka. MeTaboJOMHBINA aHANIW3, TEHOLEHTPUYECKUI aHAIIM3 TPOTEOMa YeI0BeKa
JUIsl OLIEHKU COCTOSIHUS €T0 310pOBbs. VCronb30BaHME CTBOJIOBBIX KIIETOK. TaprerHas
tepanusi paka. 3D-Omowmmkenepus st pa3pabOTKH  (yHIAMEHTAIBHBIX OCHOB
MEIULUHCKUX TEXHOJOTUH, CO3/1aHUsl KOMIUIEKCHBIX TKAaHEW COYETaHWEM TEXHOJIOTHHI
TpEXMEpPHOrOo  OWONpUHTMHra U cKaddonauHra A pelieHds  3aaay
MEPCOHAIIM3UPOBAHHON MEIULIUHBI.

Coznanne BEKTOPHBIX BAKIMH C I1eJIbI0 00ecredeHnss KOMOMHUPOBAHHOMN 3aIlUTHI
or  Bo3Oyaureneit = OPBMU, YCTaHOBJIEHHE  MOJIEKYJISIDHBIX ~ MEXAaHU3MOB
¢bynkunonupoBanusi PHK-comepskamux BHpPYCOB, BBI3BIBAIOIIMX 0OCO0OO OIACHbBIE
3a00s1€BaHuUs YEIOBEKA U )KUBOTHBIX.

JemoncTpanumn Tabmuubl U cxembl: «lcrnonb3oBaHre MHUKPOOPTaHM3MOB B
IIPOMBILUIEHHOM MTPOU3BOACTBEY, «KileTouHast HHkeHepus», «['eHHass HHXEHEpUsD.
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JlabopaTropHnasi pa6ora «/3ydeHue o0beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llorydeHre MOJIOYHOKUCIBIX TPOITYKTOBY.

IKekypeuss  «buorexHosoruss —  BaKHeHIIas ~ NPOM3BOAWTENBHAS  CUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOCTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE YBOJIONNOHHBIX NPeCTABJICHUN B 0MO0JIOTUHI

OpomonnonHas Teopus Y. JlapsuHa. [Ipennocbuiku BOSHUKHOBEHUS TapBUHU3MA.
JKu3Hb u Hay4dHas nestensHOCTh Y. JlapBuHa.

JIBrokytue cuibl 3BosionMu BUaoB 1no Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTh
Pa3MHOXEHHUSI OPraHU3MOB, HACJIEICTBEHHASI U3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernueckoid teopun s3Botonuu (CT3I). HeittpansHas Teopus
sBosoLMU. COBpEMEHHAsI HBOJIIOIIMOHHAS OMOJIOTHS. 3HaYEHUE IBOIOLMOHHON TEOPUU
B (pOopMHUpPOBAHUYU €CTECTBEHHO-HAYYHOU KAPTUHBI MUpA.

JdeMoHcTpanuu

[ToptpeTtsi: Apuctorens, K. JIunneit, K. b. Jlamapk, 2. XK. Cent-Unep, K. KroBbe,
Y. lapsun, C. C. UerBepukos, . 1. lImansraysen, x. Xonaenn, /. K. benses.

Tabmuupbl u cxemsl: «Cucrema xuBoil npuponsl (no K. Jlunuerw)», «Jlectauia
KUBbIX cymiecTB (mo Jlamapky)», «MexaHu3m (QOpMHUpPOBaHUS MPUCHOCOOICHUA Yy
pacteHuit u kuBOTHBIX (1m0 Jlamapky)», «Kapra-cxema mapmpyra myrtemectBus Y.
Hapsunay, «Haxonku Y. Jdapsunay, «Dopmbl 00pbObI 3a cyiiecTBoBaHue», «Iloposs
roiryoei», «MHorooOpasue KyabTypHBIX (opM KamycTel», «llopojabl aoMamrHux
KUBOTHBIX», «CxeMa oOpazoBaHus HOBBIX BUI0B (mo Y. JlapBuny)», «Cxema
COOTHOILIECHHS JBUXKYIIUX CUJ 3BONIOUUN», «OCHOBHBIE TOJIOKEHUSI CHHTETUYECKOU
TEOPHH BOTIOLUN.

Tema 2. MUKPO3BOIIOLNS U €€ Pe3yJIbTAThI

[lonynauust Kak dsJeMeHTapHas eauHuua HBoMONUU. COBpEMEHHBIE METOJIbI
OLICHKU '€HETUYECKOT0 pa3HOOOpa3us U CTPYKTYphI nomyisiiuid. 3menenue renodonaa
MOMYJISIUMA  KaK »JIEMEHTAPHOE JBOJIIOIIMOHHOE SIBJICHUE. 3aKOH TE€HETHYECKOIO
paBHoBecus [[x. Xapau, B. BaitnOepra.

OnemMeHTapHble (AaKTOPHI (ABHXKYIIUE CUJIBI) 3BOJIIOLMKU. MyTallMOHHBIHN Mpoliecc.
KomOunatuBHass u3MeHYuMBOCTh. Jlpeiid reHoB — ciyuyallHble HEHaIpaBJCHHbIC
M3MEHEHMS 4YacToT aened B mnomyiasuusx. Oddexkt ocHoBatens. Ighghexm
oymuLiouno2o 2opaviuika. CHUdCeHUue 2eHemuyecKo20 pasHooopasus: NpuduHvl U
creocmeus. llposenenue 3gppexma Opetigha 2eno8 8 OONLUUX U MATLIX NONYIAAYUSIX.

Murpauuu.  M3onsiums — momynsAuuii:  reorpaduyeckas  (IPOCTpaHCTBEHHAs),
OuoJsiorudeckas (penpoayKTUBHas).

EctectBennbiii  oTOOp — HampaBmstomuii  (aktop sBomounu.  Dopmbl
€CTECTBEHHOTO otbopa: JBYKYLIUH, CTaOMITM3UPYIOLIHA, pa3pbIBAIOLIUN
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(nm3pyntuBHbii). [lomoBoit oTO0p. BO3HHMKHOBEHHE U H3BOJIONUS COLMAIBHOTO
MOBEJEHUS KUBOTHBIX.

[Ipucnoco0G1eHHOCTh ~ OpPraHM3MOB ~ Kak  pe3yibTaT  MUKPOIBOJIIOIMH.
Bo3nukHOBeHUEe mnpucriocoOeHuit y opraHu3mMoB. ApoMopdo3bl U UAMOAIANTALIUU.
[Ipumepsl mpucnocoOIeHUN y OpraHu3MOB: Mopdoioruyeckue, (U3UOIOTHUYECKUE,
OonoxuMHuueckue, nopeneHyeckue. OTHOCUTEIHLHOCTD MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum U CTpykTypa. BupooOpa3oBaHue Kak pe3yibTaT
MUKpOdBOTIOIMHU. M3omsaiums — kimoueBoi gaktop BumooOpazoBanus. [lytu u criocoObl
BUI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE
(?KOJ0TUYECKOE), «KMTHOBEHHOE» (MOJUILIONAN3alNs, THOpUau3anus). JmurenbHoCTh
ABOJIFOLIMOHHBIX ITPOLIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOIOTMYECKOT0 pa3HOO0pas3usl.

Ponb 3BOMOIIMOHHON OMoJIOTHH B pa3palOTKe HAyYHBIX METOIOB COXpPaHEHHS
OouopaszHooOpazus. MUKpPO3BOIIONUS U KOABOJIOLUHMS MapasUTOB M HX XO35EB.
Mexanu3mbl ((OPMUPOBAHUS YCTOMUUBOCTH K AHTHOMOTUKAM U CIIOCOOBI OOPHOBI € HEM.

JlemoHCcTpauumn

IToptpetsi: C. C. UeTBepukos, J. Maiip.

Tabnuubl 1 cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «IlomysiuoHHas CTpyKTypa
Buna», «Cxema mposiBIeHusi 3akoHa Xapau—BaitHOepra», «JIBwkymue Cuibl
ABOJIIOLUNY»,  «OJKOJOTMYECKas  M3OJSUS  TMOMYyJSALUA  ceBaHCKOM  (openm»,
«I"eorpaduueckast M3ONSIUS JTUCTBEHHUIBI CUOMPCKOM M JIMCTBEHHMIIBI JAypPCKOiD»,
«lTonynAMOHHBIE BOJIHBI YKMCIEHHOCTH XHWIIHUKOB M XepTB», «(Cxema IeulcTBUs
€CTeCTBEHHOTO 0TOOpay, «Dopmbel O0OpBOBI 3a cymiecTBOBaHUEY», «HHIyCTpUaTbHBIHN
MenaHu3m», «KuBble uckonaembiey», «lIoKpoBUTENbCTBEHHAs OKpacka >KUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKUBOTHBIX», «DU3MONOTMYECKUE  aJanTaluny,
«IIprucnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTEY, «Kpurepuu Buaa», «Buabl-
nBoitHukn», «CrtpykTypa Buaa B npupone», «CrnocoOsl BHUI000pa3zoBaHUS»,
«l'eorpaduueckoe BHIOOOpa3oBaHME TPEX BHUAOB JIAHIBIIICH», «DKOJIOTHYECKOE
BHUJI000pa3oBaHue BUAOB cuHUID, «llomumonnsl pacrenuit», «KamycTHO-penedHbIi
THOPUIY.

O6opynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydena MNTHUIl U
3BEpeil C MmpuMepamMu pazUYHBIX MPUCIOCOOJICHUHN, dydyena NTHUI[ U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUN OJIM3KUX BUIOB, 00PA30BABIINXCS PA3IMUYHBIMU CIIOCOOAMU.

JlaGopaTopHasi padora «BbIsBIeHNE U3MEHYHUBOCTU Y 0COOCH OTHOTO BHUIAY.

JlaGopaTopnasi padora «IIpucnocoOieHus OpraHu3MOB U HMX OTHOCHUTEJIbHAs
11eJ1IeCO00Pa3HOCTDY.

JlabopaTopnasi pabora «CpaBHeHHE BUAOB IO MOP(POJIOTHIECKOMY KPUTEPHUIO.

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Mertoapl u3ydeHUs: MakposBoJoLMH. [lasieoHTONOrHYECKHME METOABbl W3Y4YCHHS
sBosmonuu. [lepexoansie Gopmbl U GUITOTEHETUYECKHE PSJIbI OPTaHU3MOB.
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buoreorpaduyeckue metoasl uzyueHus spomonnn. CpaBHeHue (Guopsl U GayHbI
MaTEepUKOB M OCTPOBOB. buoreorpadguueckue obOmactu 3emMiau. Bunbl-sHIEMHUKH U
PEJUKTBL.

OMOpHOJIOTUYECKHE U CPaBHUTEIHLHO-MOP(OJIOTHYECKUE METOJbl H3yUEHHUs
ABOJIONMHU. ['€HEeTMYEeCKHME MEXaHM3Mbl SBOJIOIMU OHTOI€HE3a U  MOSBJICHUSA
ABOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHbIE OpraHbl. PyaumeHTapHbIe
Oprassbl U aTaBU3Mbl. MOJEKYJISPHO-TEHETHUECKUE, ONOXUMUYECKUE U MATEMATUUECKUE
METOAbl H3Yy4YEHUS HBOMIOUMHU. ['OoMosnormyHbie TeHbl. (COBpPEMEHHBIE METOMbI
NOCTPOEHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

O6mme 3aKOHOMEpPHOCTH (TIpaBUiIa) SBOMIONWU. [lpunyun cmenvl yHKYUI.
HeobOpatumocTs 3Bomtouuu. ApjantuBHas paauanud. HepaBHOMEPHOCTh TEMITOB
ABOJIFOLUU.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkensb.

Tabmuupl 1 cxeMmbl: «DUIOTEHETUYECKUUA Psii JOWIAau», «ApPXEONTEPUKCY,
«3Bepo3yobie smepb», «Crerouedans», «Punnodurtsy, «CeMeHHbIe TamOPOTHUKNY,
«buoreorpaduueckue 3011 3eMauy, «Jpelid KOHTUHEHTOBY, «PenukThI», «HavanbHbie
CTaauy SMOPUOHAIBHOTO PA3BUTHS TO3BOHOYHBIX >KUBOTHBIX», «[ OMOJIOTMYHBIE H
aHAJIOTMYHbIE OpraHey, «PyaumMeHTh», «ATaBU3MBD»Y, «XPOMOCOMHBIE HaOOPbI
YyeloBeKa W WuMIaH3e», «l7aBHble — HampaBieHUs  JBomouum», «OOmme
3aKOHOMEPHOCTH 3BOJIFOLIM.

O6opynoBanue: KOJJICKIIMM, TepOapuu, MYyJsSHKH HUCKOIMAEMbIX  OCTaTKOB
OpraHu3MOB, MYJSIDKM TOMOJIOTMUYHBIX, AHAJIOTHYHBIX, PYJUMEHTAapHBIX OpPraHoOB U
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

Hay4nble runoTe3sl MpOUCX0XKACHUS )XKU3HU Ha 3emiie. AOMOTEeHE3 U TaHCTIEPMHUSI.
JloHay4yHbIe TIPEACTABICHUS O 3apOXKIACHUM >KU3HM (KpeamuroHu3Mm). [umoresa
MOCTOSIHHOTO CaMO3apOKIACHUS KU3HU U €€ omnpoBepxkeHue omnbitamu D. Penm, JL
Cnamnannanu, JI. [Tactepa. [lporcxoxkaeHue ®u3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHudeckoid sBosonuu. [lmanerapHast (reosormyeckasi)
HBOJIIOLIMA. XUMHUUECKasl SBOMIONMS. AOMOTeHHBI CHHTE3 OpPraHMYECKHX BEIIECTB U3
Heopranmyeckux. Ompir C. Mwmiepa u I'. FOpu. OO6pa3oBanue MOIMMEPOB U3
MoHoMepoB. KoarepBaTHast runore3a A. M. Onapuna, rumnore3a MepBUYHOTO OYyJbOHA
JIx. XonnaeiHa, reHetudeckas runotesa I'. Mémnepa. Pudoszumsel (T. Uek) u runotesa
«vupa PHK» V. I'mnbepra. ®opmupoBanne meMOpaH U BOZHUKHOBEHUE TTPOTOKIIETKHU.

Hcropust 3emuin 1 MeTonbl €€ m3yuyeHus. Vckomaemble OpraHMYECKUE OCTATKH.
['eoxpononoruss u e€ wmeroapl. OTHOcHUTeNbHAass M a0CONIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosIOrnYeCcKas 1mKaja: 30Hbl, 3Pbl, IEPUOJIbI, STTOXU.

HauanpHble 3Tanbel opraHnyeckoil 3Bosronuu. [losBieHne M 3BOJOLUSA MEPBBIX
KJIETOK. DBoJtoLus Metabonu3ma. Bo3HukHOBeHHE MepBhIX 3KocucTeM. COBpeMEHHBIE
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MUKpOOHBbIE OMOIUIEHKM KaK aHajJor MEepBBbIX Ha 3emiie coodiiecTB. CTPOMATONUTHI.
IIpoxaprOThI U 3YKapHUOTBHI.

[IpoucxoxaeHne 3ykapuoT (CUMOUOTeHe3). DBOIIOIUOHHOE MPOUCXOKIACHHUE
BUPYCOB. [IponcxokneHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIC JTambl HBOJIONUU BBICIIUX pacTeHud. OCHOBHBIC apoMOP(O3bI
pactenuid. Beixon pacrenuid Ha cyury. [losiBiieHME CIOPOBBIX PACTEHHM U 3aBOEBAHUE
umu cymu. CemenHble pacteHus. [I[poncxoxieHne NBETKOBBIX PACTCHUIA.

OcHOBHBIE ATallbl 3BOJIOUUUA KUBOTHOro Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX THUIIOB.
IlepBrie  xopnioBble KMBOTHBIE. JKU3HHL B BOAE. OBOJIONUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuobuit u pentwimii. [IporcxoxaeHrne MICKONUTAIONIMX U TITHII.
[Mpunnun xmoueBoro apomopdosza. OcBoeHre OECIO3BOHOYHBIMU U TIO3BOHOUYHBIMU
KUBOTHBIMH CYIIU.

PazButHe xu3HM Ha 3emie IO 3paM M MEPUOJAM: apXeu, MPOTEPO30H, NaIE030M,
Me3030i, KaiHO030i. OOIasi XapakTepucTuKa KJIMMAaTa U Te0JOrHYeCKUX MPOLIECCOB.
[TosiBeHne M paciBET XapaKTEPHBIX OPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBHS U
BIIMSIHUE Ha Ta30BbIi cOCcTaB aTMOC(hEpHI.

MaccoBble BBIMHUpPAHUS — 3KOJOTMYECKHE KPU3UCHI Mpouwioro. I[lpuuuHbel u
CIEACTBUAS MAacCOBBIX BbIMUpaHUWA. COBPEMEHHBIA JKOJOTMYECKUM KpPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6GuopaznooOpasusi Ha 3emIie.

CoBpeMeHHass CcHUCTeMa OpraHuyeckoro wmwupa. llpuHnunel KiraccupuKauu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIbI OPTaHU3MOB.

JlemoHcTpanumn

[Toptpetsr: @. Peau, JI. Cnasutanuanu, JI. [Tactep, . 1. Meununkos, A. 1. OnapuH,
Jx. Xonpgenn, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmumer u cxemsl: «Cxema ombiTa @. Pegm», «Cxema ombita JI. Ilactepa mo
M3YYECHUIO CaMO3apOXJIeHUs KU3HW», «Cxema omnbita C. Mumnepa, I'. FOpuy», «I3tamns
HEOPraHUYECKOW IBOJIOLUN», «l'eoxXpoHonornueckas wmkaina», «HavanpHble >Taribl
opraHuyeckoil ’Bomonun», «Cxema oOpa3oBaHUs JYKAPUOT MYTEM CHUMOHOTECHE3a»,
«Cucrema xuBoil mnpuponb», «CrpoeHune BHUpyca», «ApoMopdo3bl pacTEeHUN»,
«Puanoputh, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIECTOUHBIE BOJOPOCINY,
«Mxwn», «llanopotHukmn», «l'onoceMeHHbie pacTeHus», «Oprasbl I[BETKOBBIX
pactenmity, «Cxema pa3BUTHS KHUBOTHOTO MHpPa», «ApoMop(do3bl KUBOTHBIXY,
«IIpocrerimmey, «Kumeunononoctusie», «llnmockue dyepBu», «HIeHUCTOHOTHEY,
«Pp10BI», «3emHOBOAHBIEY, «IIpecMbikaromuecs», «lITumpy, «MIEKOUTAIOITHE,
«Pa3BuTHe XU3HM B apXxeuckou spe», «PasBurve XW3HM B HPOTEPO3OUCKOU 3pey,
«Pa3BUTHE KU3HU B NAJCO30UCKOU 3pey», «Pa3BuThe >XU3HU B ME3030MCKOU dpey,
«Pa3BuTHE XHW3HM B KaWHO30UMCKOM 3pe», «CoBpeMEeHHas CHCTEMa OPraHHYECKOTO
MUPay.
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O6opynoBanue: repdapruu PaCTCHUIN Pa3IMIHBIX OTIETIOB, KOJJICKIIMA HACEKOMBIX,
BJIQKHBIC TIpenapaThl >KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HIIIOKOXKUX,
CKEJIETHI I03BOHOYHBIX KMBOTHBIX, UyUesa MTULl U 3BEPEM, KOJUIEKIIUH OKaMEHEIIOCTEN,
MOJIE3HBIX UCKOIAEMbIX, MYJISDKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnas n1aboparopHas padora «Moaenuposanue onsitoB Muimepa—tOpu
M0 W3yYEHUI0 a0MOTEHHOTO CHHTE3a OPTraHWYeCKUX COCAMHEHUHW B TEPBUYHOU
aTMocdepe».

JlaGopaTopHasi padora «/3yueHrne U ONMCAaHUE UCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPTraHU3MOB.

IIpakTuyeckas padora «l3ydyeHne oCOOCHHOCTEH CTPOEHUS PACTEHHM pa3HBIX
OTJZIEJIOBY.

IpakTnueckass padora «/3yyeHue O0COOCHHOCTEH CTPOEHHUSI TMO3BOHOYHBIX
AKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl u 3anaun aHTPONOIOTHH. METOIBI aHTPONOJIOTHH.

CraHoBieHHE TNPEACTABICHUA O MPOUCXOKICHUM 4YeJIoBeKa. PenurnosHeie
BO33peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTtBO 4yenoBeka C KMBOTHBIMU. (CHCTEMAaTHYECKOE IIOJOKEHHE YEJIOBEKa.
CBuieTeNnbCcTBa CXO/ICTBA YEIOBEKA C KUBOTHBIMU: CPaBHUTEILHO-MOP(OIOTHUYECKHE,
sMOpuosiornyeckue, (PU3noIoro-onoXuMuieckue, moseaeHueckue. OTMuns yeaoBeka
OT >KUBOTHBIX. [IpSIMOX0XKI€eHNE U KOMIUIEKC CBSI3aHHBIX C HUM MpPU3HAKOB. Pa3zButue
TOJIOBHOTI'O MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBI.

JBrkymue cuibl (hakTopbl) aHTPOIMOTEHE3a: OMOJOTHYECKHEe, COIMAJIbHBIE.
CooTHolIEHNE OMOJOTUYECKHUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaaiuMd aHTpornoreHeza. PaHHHMe uyenoBeKOOOpa3Hble O00€3bsSHBI
(IpOKOHCYINIBI) U paHHHE MOHTUJIBI — OOIIME MPEAKU YeTOBEKOOOpa3HbIX 00€3bSIH U
moe. ABCTpalONUTEKHM — ABYHOTHE NpPEAKU JtoAeil. UenoBeK ymenbli, NEepBbIe
W3TOTOBJIEHUSI OpyAUM Tpyda. UemoBek NpsAMOXOISAIIMM U NEPBBIM BBIXOJ JIIOACH 3a
npeaensl Appuku. YenoBek reinenbOeprckuii — oOImuMiA MpeaoK HEeaHAepTaTbCKOTO
YEJIOBEKA U YEJIOBEKA pa3yMHOr0. YemoBeEK HeaHIepTalbCKUM KaK BUJL JTFOJEH XOJIOTHOTO
KiIuMara. YemoBek pasyMHbIA COBPEMEHHOTO THIA, JEHUCOBCKUU YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npezenamu Adpuku. [laneoreHeTnka u najaeoreHOMHUKA.

OBOJIONMST COBPEMEHHOTO 4YeJioBeKa. ECTeCTBEHHBIM OTOOpP B MOIMYJISIHUSIX
yesoBeka. MyTalMoHHbIN niporiecc U nonumopdusm. [lonynsuuoHHbIE BONHBI, Ipeid
Ie€HOB, MUTpalus U «3(PPEeKT OCHOBATENS» B MOMYJIALMIX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacel. lloHarue o pace. bonpmme pacel:  €BpONEOUHAA
(eBpaswmiickas), aBCTpajdo-HETpouAHas (SKBATOpHalIbHAsi), MOHIOJIOMJHAsA (a3UaTCKO-
amepuKaHckasi). BpemMs W nyTH pacceleHUs ueloBeKa Mo IulaHeTte. EIMHCTBO
yesnoBeueckux pac. Haydnas HecocTosiTenbHOCTh pacu3Ma. [IpucrnocobieHHOCTh
YeJIoBEeKa K Pa3HbIM YCJIOBHUSIM OKpYyXarollen cpeqbl. BnusHue reorpaguueckoil cpeibl
u apeiida reHoB Ha MOP(OIOTHIO U (PU3UOJIOTHIO YEIOBEKA.
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MexauCIUIUIMHAPHBIE METObI B (hr3ndeckoil (OMOIOTHYECKOM) aHTPOIIOJIOTHH.
DBOJIIOIMOHHAA AHTPOMOJIOTUS M MaJ€OAHTPOMOJIOTUSI YEIOBEUECKUX TMOMYJISIIUK.
buocounanbHbpie HCCIENOBaHUS MPUPOABI YeJoBeKa. lcciaenoBaHne KO3BOIIOLUA
OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

[Toptpetsr: Y. lapsun, JI. Jluku, 5. . Pornacknii, M. M. I'epacumos.

Tabmuipl 1 cxembl: «MeTOJbl aHTPOMOJOTHNY, «['OJIOBHOW MO3r UEIOBEKa»,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeIeT uenoBeKa M CKeJNeT IIMMIIaH3e»,
«PynuMEHTBl W aTaBU3MbDY, «JIBMXKYIIME CHUJIBI aHTPOIIOrE€HE3a», «IBOJIOLHOHHOE
JIPEBO YEIIOBEKA», K ABCTPAIONUTEK», «Hen0oBeK yMenblin», «HenoBeK TPSAMOXOISAIIHN,
«JlenncoBckum yenoBek» «Heanaepranpusdy, «KpoMmaHboHIBDY, «IIpenkn yemoBekay,
«Tanel 3BOJIOLUU YETIOBEKa», «Packl uenoBekay.

O6opynoBanue: MyJSDKH OKaMEHENOCTEH, MPEeIMETOB MaTepHAIbHON KYJIbTYpPhI
MPEAKOB YeNoBeKa, penpoAykiuu (pororpaduu) kKapTuH ¢ MHUGPOJIOTHUYECKUMHU U
OMONENCKUMHU  CIOKETaMH  MPOMCXOXKACHUS  4eloBeka, (¢GoTorpapuu  HaxXOAO0K
HCKOIIAEMBbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIENIb YEPEIA YEJIOBEKA U Yepena
IMMIIAH3€, MOJEIb KUCTH YEJIOBEKAa U KUCTHU LIMMIIAH3€, MOJEINA TOpCa IPEIKOB
YEJI0BEKa.

Jlaboparopnasi padora «/3ydyeHue ocoOCHHOCTEH CTPOECHHS CKelieTa YelloBeKa,
CBSI3AHHBIX C MIPSMOXOXKICHUEM).

IIpakTnuyeckast padora «/3yueHne 3KOJIOrMYECKUX aTaNTAUN YETOBEKA.

Tema 6. Jkojoruss — Hayka O B3aUMOOTHOILIEHHMAX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apoxneHue u pa3BuTue 3kosioruu B Tpyaax A. I'ymOonsara, K. @. Pynse, H. A.
CesepuioBa, 2. ['ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum sxonorun. CBs3b
JKOJIOTUH C IPYTUMH HAyKAMHU.

Meronbt skosoruu. IloneBbie HaOMIOAEHUS. ODKCIEPUMEHTHI B  HKOJIOTHU:
MIPUPOHBIC U TabopaTopHbie. MoaenupoBaHue B 9KOJIOTUU. MOHUTOPUHT OKpYKaroIIei
Cpeabl: JIOKAJIbHBIN, PErHOHATBHBIN U TJI00ATHHBIM.

3HaYEHME SKOJOTMUYECKUX 3HAHUM JJIs1 YEJIOBEKA. JKOJIOTHYECKOE MUPOBO33PEHUE
KaKk OCHOBa CBSI3€M YeloBeuecTBa € MNpUpoaor. DOPMHUPOBAHHUE SKOIOTHUYECKOU
KYJIBTYPBI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6oapar, K. @. Pynbe, H. A. CeBepiios, 3. ['ekkenb, A. Tencnu,
B. H. Cykaués.

Tabmuibl W cxembl: «Pa3mensl skoJiormm», «MeToabl skojorum», «Cxema
MOHUTOPUHTA OKPYXKAIOLIEU CPEAbD.

JlaGopaTopHasi padora «/3yuyeHrne METOIOB 3KOJIOTHYECKUX UCCIICTOBAHUIN.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUSA

Okosiornueckre (HakTopbl M 3aKOHOMEpPHOCTH uX aeuctBus. Kiaccudukanms
HKOJIOTMYECKUX (PaKTOpOB: alOuoTHueckue, OuoTHUecKue, aHTpomoreHHsle. OOmiue
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3aKOHOMEPHOCTH JIEHCTBUSL HKosoruueckux ¢akropoB. IlpaBuno mumuumyma (K.
Mnpenrens, 0. JIubux). TomepanTHOCTh. OBpPHUOMOHTHBIE U CTEHOOHMOHTHBIE
OpTaHU3MBI.

Abuotnueckue (axktopel. CBeT Kak 3Konorudeckuit (axrop. [edicTBue pa3HbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpAa Ha OPraHU3Mbl. JKOJOTHYECKHUE TPYMNIbl PACTEHUU H
KUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUTHaIbHAsA poJib cBeTa. DOTONEPHOIU3M.

Temnepatypa kak sxonornueckuit paxrop. JleiicTBue TemnepaTypbl Ha OpraHU3MBI.
[TolKuIOTEpMHBIE U TOMOWOTEPMHBIE OpPraHU3Mbl. ODBPUTEPMHBIE M CTEHOTEPMHBIC
OpraHU3MBI.

Bnaxnocte kak okonoruueckuii ¢akrop. IIpucmocoOneHuss pacTeHud K
noJepKaHuio BogHoro Oamanca. Krnaccudukanus pacTeHuil 1Mo OTHOLICHHIO K BOJIE.
[IpucnocoOneHus )KMBOTHBIX K MU3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl 0o0OMTaHMsT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIlIHAs, [OYBEHHas,
riyOMHHas MOANOYBEHHAs!, BHyTpHOpraHu3MeHHast. DU3nko-XxuMuyeckue 0COOEHHOCTH
cpen oouTaHus oprauu3MoB. [Iprcnoco0bieHnst OpraHu3MoB K AKU3HU B PA3HBIX CPeaXx.

buonornyeckue putmbl. BHelmHue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE
puTMbl. [Iprucnoco61eHHOCTh OpraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHM JKU3HU.

XKuznennsie ¢opmbl opranusmoB. llonarue o xuzHeHHOU (opme. Ku3HeHHbIE
GopMbI pacTeHMii: JepeBbsl, KYCTApPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPaBhbl,
OJIHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THIPOOMOHTHI, T'€OOHOHTHI,
a’poOMOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢akropsl. Buabpl OMOTHUECKMX B3aMMOJCHCTBUN: KOHKYPEHIIHS,
XMUIIHUYECTBO, cUMOM03 U ero Qopmbl. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCaIM3M (KBapTUPAHTCTBO, HaxJieOHMUeCcTBO). HeTpoduueckue B3anMo1ecTBUS
(Tonnueckue, dopudeckue, dhadpuyeckue). 3HaUyeHUE OMOTHUYECKUX B3aMMOJICUCTBUMN
JUIsL CYIIECTBOBaHUS OPraHU3MOB B cpele oOuTaHus. [IpuHIMI KOHKYPEHTHOTO
VCKJIFOUEHHS.

JdemoHcTpanuun

Tabmuiet u  cxembl: «Okojorudeckue GakTopbl», «CBETOBOH  CHEKTP»,
«IKOJIOTUYECKHUE TPYMHIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemioKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE KUBOTHBIE», «DHU3MONOrMYECKUE afanTaluu
KUBOTHBIX», «Cpeibl 0OOuTaHMsI OpraHu3MOoBY, «buosornyeckue puTMbD», « KusHeHHbIe
bopMBI  pacTeHHiD», «Kusznennole  (GopMBI  KHMBOTHBIX»,  «DKOCHCTEMA
IIMPOKOJUCTBEHHOIO Jiecay, «JKOcHCTeMa XBOWHOro Jeca», «llenn mnutanusy,
«XumnHnuectBoy, «Ilapazutuzmy, «Konkypenus», «Cumonosy», «KommeHncaamuzmy.

O6opynoBanue: repoapun paCTCHUA U KUBOTHBIX, TPUCTIOCOOICHHBIX K BIHSHUIO
Pa3IMYHBIX JKOJIOTUYECKUX (PAKTOpOB, repOapuu CBETOMIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHHM, CBETOJIIOOMBBIE, TEHENIOOMBbIE W TEHEBBIHOCIIUBbBIC
KOMHATHBIE pACTeHMs, TepOapuM ¢ KOJUICKIMU TEIUIOIIOOMBBIX, 3UMOCTOMKUX,
MOPO30YCTOMUYMBBIX pAcCTEHUM, 4Yydesla TMTHUI[ M 3Bepei, repOapuu pacTEHUH,
OTHOCSIIUXCS K TUrpoduram, kcepopurtam, Mme3oputamMm, KOMHATHBIE PACTEHUS TaHHBIX
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TPYII, KOJUISKIINHN JKUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpeliax, repdapuu U KOJUICKITUU
pacTeHHid U >KUBOTHBIX, OOJAQJAIOMIMX YEepTaMH MPUCIOCOOIIEHHOCTH K CE30HHBIM
U3MEHEHHUSIM YCIOBUM JKM3HU, TepOapuM W KOJUICKIIMM PACTEHUA U S>KMUBOTHBIX
Pa3IUYHBIX JKU3HEHHBIX (OPM, KOJUIEKIMU >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IMYHBIX
OMOTUYECKHUX B3aUMOJICUCTBUSIX.

JlabopaTropnasi padora «BplsBiieHHEe TPUCTIOCOOICHNY OPTAaHU3MOB K BIIMSTHHUIO
CBETaY.

Jlaboparopnasi pabora «BblsiBiieHHe TPUCTIOCOOIEHUNA OPTaHU3MOB K BIIMSHUIO
TEeMIIEPATypPbI».

JlabopaTropHasi padoTa « AHaATOMUYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX MECT
oOUTaHUSY.

Tema 8. Iko10rust BUA0B U NOMYJIA LMK

DKOJIOTUUECKHE XapaKTEePUCTUKU monyisainuu. llomymnsius kak Ouojorhyeckas
cucrema. Poib HEOOHOPOOHOCTU Cpenbl, (U3NYECKUX OapbepoB U OCOOEHHOCTEU
Ouojorui BHUAOB B (POPMHUPOBAHUU HPOCTPAHCTBEHHOM CTPYKTYPhI MOIYJISILIUH.
OcCHOBHBIE TTOKA3aTENN MOIYJSLHUU: YHACICHHOCTD, IIJIOTHOCTh, BO3PACTHAS M IOJOBAs
CTPYKTYpa, POKAAEMOCTD, IPUPOCT, TEMII pOCTa, CMEPTHOCTb, MUT'PALIUS.

DKoyoruyeckass CTpykTypa mnomyisiuud. OIeHKa YHCIEHHOCTH MOMYJIALNH.
JluHamuka nOomyiasiuuk W €€ peryisinus. buoTHdyeckuii mNOTEHUMAaNl MOIMYJISIUU.
MopenupoBanue IUHAMHUKKA MOMyJIsuud. KpuBblE poCTa YHCIEHHOCTH TMOIYJISLHAH.
KpuBble BbKMBaHUS. Perynsiius 4MCcI€HHOCTH MOMYJISIUI: poJib (DAKTOPOB, 3aBUCSILUX
Y HE 3aBHUCSIINX OT INIOTHOCTU. DKOJIOTHUECKHUE CTpaTeruu BUaoB (I- u K-ctparerun).

[Tonsarue 06 sKoJOrMUEecKON HUIIEe Buaa. Mecroooutanue. MHoroMmepHass MOJCITb
skosornueckod Humm k.M. XarunmHcoHa. Pa3mepbl 9KOJIOTMYECKOW  HHIIH.
[loTeHnManbHasA U peanu30BaHHAS HUILLN.

Bup xak cucrema nonyisiui. Apeainsl BUI0B. BUabl U UX KU3HEHHBIE CTPATETUN.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHU TOBEACHUS U MUTpalMi >KUBOTHBIX. buoiornueckue WHBa3HU
qy>KEPOJHBIX BUJIOB.

JdemoHcTpanuu

[Toptper: . 1. XaTunHCOH.

Tabmuubt ©u  cXeMbl:  «OKOJIOTUYECKHE  XaPaKTEPUCTHUKU  TOMYJISIUNY,
«IIpocTpaHcTBEHHAs] CTPYKTypa MOMyJsiuun», «Bo3pacTHble mupaMuibl NOMYJIALINN,
«CKOpOCTh 3acelieHHs] MOBEPXHOCTH 3€MJIM PA3JIMYHBIMHA OpraHusMamu», «Moaenb
skoJiorndeckor Humu JIx. M. XatanHconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJICKIIMHA )KUBOTHBIX.

JlabopaTopnas padora «IIpucrnocoOneHust ceMsH pacTeHUN K PacCENECHUIO.

Tema 9. DKo0rus COOOIECTB. DKOJOTHYECKHE CUCTEMEI.

Coo0mecTBa opraHu3MoB. buoiieHo3 u ero cTpykrypa. CBsizu MeX 1y OpraHu3MaMu
B OHOIIEHO3E.
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Oxocuctema kak oTkpbiTas cuctema (A. Jx. Tencnn). OyHKIIMOHAIBHBIE OJIOKH
OpTraHU3MOB B 3KOCHCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, PEayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetu. AOUoTH4YecKkre 0710ku IKocucTeM. [1ouBbI U UITBI B
sKkocucTeMax. KpyroBopoT BEIeCTB ¥ MOTOK SHEPTUU B SKOCHUCTEME.

OcHOBHBIE TOKa3aTeau 3KOCUCTEMBbI. buomacca u mpoAyKiusa. DKOJIOTHYECKUE
MAPaMUJIbl YUCe, OMOMACChl U SHEPTHUHU.

Junamuxa osxocucmem. Kamacmpoguueckue nepecmpoiiku. @Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuuHbie U
BTOPUYHBIE CYKIIECCUM U UX MPUYHHBI. AHTPOIOTEHHbIE BO3JCHCTBUA HA CYKIIECCHUHU.
KnumakcHoe coobmiectBo. buopaznooOpasue u mojHoTa KpyroBOopoTa BEUIECTB — OCHOBA
YCTONYUBOCTU COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOcucmemvl 03€p U peK. IDKocucmemvl Mopel U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenell, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATrpo3kocucTtema. ArpouneHos. Paznuuus Mexnay
AHTPOTOTEHHBIMU U MPUPOTHBIMU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢opa u
¢dayna. CunaHTpornuzamusi ropojackoil ¢dayHbel. buojormdyeckoe M XO3SMCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
aKocucTeMax. Poib kackaonoeo a¢hgexma u 6u008-30Upuramopos (Kinouesvix 6U008s) 8
@yHKyuonuposanuu sxocucmem. IlepeHOC SHEPrMM MU BELIECTB MEXKIY CMEKHBIMU
OKOCUCTEMaMH. Y CTOMYMBOCTb OPTraHU3MOB, IOMYJALUMA U 3KOCUCTEM B YCIIOBHUSX
€CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JAECHUCTBUN.

Mexanusmuvl 8030eiicmeus 3a2ps3HeHUll PAsHblX MUno8 HAa CYOOPSAHU3MEHHOM,
OpP2aHUIMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJLOSUUECKO20
HOPMUDOBAHUSL ~ AHMPONO2EHHO20  6030elicmeus.  MeToaonorus  MOHUTOpPUHTA
€CTECTBEHHBIX U AHTPOIOTE€HHBIX 3KOCUCTEM.

JdemoHcTpanuun

[Toptpet: A. Ixx. Tencnn.

Tabnuupl n cxeMbl: «CTpykTypa OHOLIEH03a», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO
neca», «IKOCHUCTEMA XBOWHOIrO Jecay, «DyHKIMOHAIbHBIE TPYHIbI OPraHW3MOB B
skocucreMe», «KpyroBopor BemecTB B 3kocucteme», «llenu mutanus (mactOumHas,
NETPUTHASA)», «IKOJIOTMYECKAas] THUpaMHUIa YHCEID», «DKOJOrMyYecKass mnupamuaa
oumomaccel», «JKojJoruueckas mnupamuga odHeprum», «OOpa3oBaHue 0o0J0TaY,
«IlepBuunast cykimeccusi», «BoccraHoBineHue seca mocie moxapa», «IKocUcTeMa
o3epa», «ArpoueHo3», «KpyroBopoT BelIeCTB M TMOTOK SHEPrUU B arpolEeHO3e»,
«ITpumepsl ypOO3IKOCUCTEM).

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIMM HACEKOMBIX, 4yyena MNTULl U
3Bepeil, repOapuu KyJbTYPHBIX W AUKOPACTYIIMX PACTEHUM, aKBaApUyM KaK MOJEIb
HKOCHUCTEMBI.

IIpakTuueckas padora «l3ydueHue u onvucanue ypOO3IKOCUCTEMBD.
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JlabopaTopnass padora «l3yuenue pa3HooOpasusi MENKHX TOYBEHHBIX
YICHHUCTOHOTHUX B Pa3HBIX 3KOCHCTEMAX).

IKCKypcHst « IKCKYpCHsl B THITMYHBIN OMOreoneHo3 (B 1yOpaBy, Oepe3HsIK, eJIbHUK,
Ha CYXOJIOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIO0TO)».

IKckypeust «IKCKypcHUs B arpo’KOCUCTeMy (HAa Mojie WIM B TEIUIUYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocpepa — oOmennanerapHas o0ojiouka 3eMiid, TJ€ CYHIECTBYET WU
CyIlleCTBOBaJIa >KW3Hb. Pa3BuTue mnpejacraBienuit o Ouochepe B Tpyaax I. 3rocca.
Yuenue B. U. Bepuaackoro o 6mochepe. Obmactu 6uochepsr u e€ cocrtas. KuBoe
BelIeCTBO OMochepsl U ero GyHKITUH.

3aKOHOMEpPHOCTH CylllecTBOBaHUs Ouocdepsl. OcobeHHocTH Ouochepsl Kak
rJ100aNbHON JKOCHCTeMBbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotbl
BELIECTB U OMOreOXMMHMUYECKHE IMKIbI (yriaepoaa, a3oTa). PUTMHUUHOCTH SIBIECHUI B
ouocdepe.

3oHanbHOCTH Ouocheprl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJpAa,
XBOMHBIE JIECa, CMEIIAHHBIE U LIIMPOKOJUCTBEHHBIE JIECA, CTEIH, CABAHHBI, IIyCTHIHHU,
TPOMHYECKHUE JIeCa, BHICOKOTOPhs. KimmaT, pacTUTENbHBIA M KUBOTHBIM MUP OHOMOB
CyILH.

CtpykTypa ¥ (DYHKIIMSI JKHUBBIX CHCTEM, OLIEHKAa UX PECYpCHOIr0 MOTEHIMana U
Oonoc@epHbIX PYyHKIUH.

JdemoHcTpanuun

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuer u cxembl: «l'eocdepnt 3emnu», «KpyroBopor azora B mOpuUpOE»,
«KpyroBopor yrnepoga B mnpuponae», «KpyroBopoT Kuciaopoma B IMPUPOJIE»,
«KpyroBopoT Boabl B npupoae», «OcHOBHbIE OMOMBI cyminy, «Knumatudyeckue nosica
3emnu», «TyHapa», «Taliray, «Cmemanubiii secy», «IIIUPOKOIUCTBEHHBIN JIECY,
«Crenby, «CaBanHay, «ITycTbiHs», « Tpornuueckuii gec.

O6GopynoBaHue: repOapun pacTEHUM pa3HbIX OMOMOB, KOJIJICKIIMH YKUBOTHBIX.

Tema 11. HestoBek M OKpyxka0OIIAs Cpeaa

DKOJIOTHYECKHe KPU3UCHI U UX MpUUMHBL. Bo3zeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHOU cpeabl. OXxpaHa Bo3ayxa. 3arps3HeHue BOJHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue nouBbl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIMMaTa.

AHTpOIIOTEHHOE BO3JECHCTBUE HAa PACTUTEIBbHBIA W JKMBOTHBIM Mup. Oxpana
PaCTUTENIBHOTO U )KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXpaHbI Ipupoabl. KpacHsie
kHuru. Ocobo oxpansemble npuponsie Teppuropun (OOIIT). boranuueckue caasl u
300JIOTMYECKUE TTapKH.

OCHOBHBIE TPUHIIMIIBI YCTOWYMBOTO PA3BUTHSL YEJIOBEUECTBA U MPHUPOJIBI.
PannonansHO€ MPUPOAONONIB30BAHUE W COXpPAHEHUE OMOJIOTMYECKOro pasHOoOpa3us
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3emun. O01IKE 3aKOHOMEPHOCTH TI00aTBHBIX KOJOTHYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPU3UCA U €r0 BEPOSITHBIE MTOCIIEICTBUS.

Pa3BuTHEe METOIOB MOHUTOPHUHIA Pa3BUTHUSL OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemmusie uccnedoeanus nepexooa K pecypcocobepezaroujeti u KOHKYpeHmoCcnocoOHol
sHepeemuxe. buonocuueckoe  pasznoobpazue u  buopecypcvl. Hayuonanvrvle
ungopmayuonHsvle cucmemvl, obecnevusaioujue 00CmMyn K un@opmayuu no cOCMosHUIO
omoenvHblx U008 u skocucmem. OcHoO8bl dKOpeadbunumayuyu IKOCUCmemM U cnocobos
Oopb0ObBI ¢ buonospedcoeHusMU. PekoOHCmMpYKYUs MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabnumpel u cxembl: «3arpsisHeHue aTMocdepsl», «3arpsizHeHue Tuapocheps»,
«3arpsi3HeHre nouBb», «llapHUKOBBIT 3dPexT», «Ocodo oxpaHseMble NPUPOIHBIE
TeppuTOpUNY, «MOJenn yIpaBIsieMOro MUpay.

ObopynoBanue: ¢ororpaduu OXpaHSEMbIX PacTEHHH M >KMBOTHBIX KpacHoil kHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUSI 00yJaroIUMUCS
IporpaMM CpeaHero ooOmero o0pa3oBaHUS: JMYHOCTHBIE, METaNpEIMETHBIE U
IpPEAMETHBIE.

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOrPaMMbl MO OHUOJOTUH
BBIJICTICHBI  CIEAYIOUIME COCTABJISIONIME: OCO3HAHHE OOYYaIOIMIMMUCI POCCHMCKON
IPaXXIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU H
CaMOOTIPEICIICHUIO, Haiuyue mMomuéayuu K OOYyUYECHHIO OMOJIOTUH, YeleHanpasieHHOe
pazeumue BHYTPEHHUX YOCXKICHUN JIMYHOCTA HA OCHOBE KIIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPagulMid pa3BUTUA OUOJOTUYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobnocms 00YYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JAESATEILHOCTH ILIEHHOCTHO-
CMBICIIOBBIMU  YCTAaHOBKAaMHM, TMPUCYIIMMH CHUCTEME OHOJIOTHYECKOT0 00pa3oBaHMs,
Hanudue npasoco3HaHus SKOJOTHYECKON KYIbTYPBI, CHOCOOHOCMU CMABUmMb TEIH U
CTPOUTH KU3HCHHBIC TJIAHBI.

JIngyHOCTHBIE pE3yJbTaThl OCBOEHHUSI MPOTPAMMBI MO OHOJIOTUU JOCTUTAKOTCS B
€AMHCTBE yueOHOUM M BOCIIUTATEIILHON JEATEIHLHOCTH B COOTBETCTBUU C TPATUITMOHHBIMH
POCCUHCKUMHU  COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TIPUHATBIMH B OOINECTBE TMpaBUJIAaMU M HOPMaMH TIOBEJACHUS W
CIOCOOCTBYIOT MPOIECCaM CAMOMO3HAHUSI, CAMOBOCITUTAHUSI M CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEUW MO3UILIMM JIMYHOCTU, MATPUOTHU3MA U YBAKECHUS K 3aKOHY U MPABOMOPSIKY,
YeJIOBEKY TPYJla U CTapllieMy MOKOJIEHUIO, B3AUMHOTO YBa)KEHUSI, 0€PEKHOTO OTHOIICHHUS
K KYJbTYPHOMY HACICIUI0 U TPaJuUMsIM MHOTOHALMOHAIBHOIO Hapoaa Poccuiickon
denepanyu, IPUPOAE U OKPYKAIOIIEH Cpee.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHMS Y4ueOHOro mnpeaMera «buosorus» IOIKHBI
OTpaXXaTh  TOTOBHOCTh W  CHOCOOHOCTh  OOy4YalOIIUXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHONW BHYTPEHHEH TMO3WIMEH  JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpWEHTAIIUN, TTO3UTUBHBIX BHYTPEHHUX YOCKIIEHNUN, COOTBETCTBYIOIINUX TPAJIUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOro OOIIEeCTBa, PACHIMPEHUE S>KU3HCHHOTO OIbITa U OIbITa
NEATeIbHOCTH B TPOILIECCE pealu3allid OCHOBHBIX HaIpPaBJICHWM BOCHUTATEIbHON
NEATEIbHOCTH, B TOM YHCJIE€ B YACTHU:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OOYYAIOMIETOCs KaK AaKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA U
MPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TPHU CO3MaHUHM y4eOHBIX
MIPOCKTOB, PEIICHUH y4eOHBIX W MO3HABATEIBHBIX 3a7a4, BHITIOJHEHUN OMOJIOTHYCCKUX
AKCIIEPUMEHTOB;

CITOCOOHOCTh ONPEACNIATh COOCTBEHHYIO IO3MIIMIO 1O OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYWUTHIBAaTh B CBOUX JICUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOACH C pa3HBIMH YOCKIECHUSIMH, KYyJIbTYPHBIMHA IIEHHOCTSIMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOIIECCE COBMECTHOTO BBINOJHEHUS y4EOHBIX,
MMO3HABATEJIbHBIX M HCCIIEIOBATENBCKUAX 3aJ1ad, YBAXKUTEIBHOTO OTHOLICHHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYX JIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COAEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW TPAKIAHCKOW WIACHTHUYHOCTH, MAaTPUOTH3MA,
YBOKEHHUSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHON, ropaoctu 3a
CBOM Kpail, cBOow0 PoauHy, CBOM S3BIK U KyJIbTYpy, IPONUIOE W HACTOSAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEIUIO WU MaMSITHUKAM MPHUPOIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TTIOHUMAaHUSl 3HAYEHUsI OMOJIOTMM B TO3HAHUM 3aKOHOB MPUPOMABI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHut0o U 3amure OteuyecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMl0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPATIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TMPUHSATHS LIEHHOCTEH CEMEMHOW XW3HU B COOTBETCTBHUH C TPAAUIUASIMHU
Hapo 0B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAs OCTETHKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHU;

MMOHUMAHUE SMOIMOHATBHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSIBIISITh
Ka4yeCcTBa TBOPYECKOM JTMYHOCTH;
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S) ¢usnyeckoro BocnUTaHHMA, (GOpMUPOBAHHUA KYJBTYPbI 3A0POBbA H
IMOIMOHAJILHOTO 0JIarONOJTyYns:

MOHUMAHUE W peau3anus 37J0pOBOTO M 0e30MacHOro obpasa KW3HH (3I0pPOBOE
NUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX TPaBUJI M HOPM, COaTaHCUPOBAHHBIN PEXHUM
3aHATHH U OTAbIXA, PETYIsIpHas PU3NUECKasi aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUYECKOMY 37I0POBBIO;

MOHUMaHUE IEHHOCTH TPABWJI WHIWBHIYATHHOTO M KOJUJIEKTMBHOTO O€301TacHOTO
NOBEJICHUS B CUTYallUsIX, YTPOKAIOIINX 30POBBIO U KU3HHU JIFOAEH;

OCO3HAHWE TMOCICACTBUNA M HENPUSATUS BPEAHBIX TMpUBbIYEK (YyrOTpeOaeHus
QJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTEepPCTBa, TPYIA0JIIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTHMYECKOM U  COIMAIbHOMN
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JEATEIbHOCTD;

WHTEpEeC K pa3iuuHbiM cdepam mnpodecCHOHANBHON JIeITeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BBIOOp Oyayiied mpodeccuu U peann3oBbIBATH COOCTBEHHbIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCThH U CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSIKEHUU
BCEM KU3HU,

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIC KaK MCTOUYHUKY >KM3HU HA
3emiie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICHWE  YPOBHS  DKOJOTUYECKOW  KYyJIbTYpbl: TPHUOOPETEHHE  OIbITa
IJITAHUPOBAHMS TIOCTYNKOB M OIIEHKH WX BO3MOJKHBIX IMOCJEACTBUN MJI OKpYXKaromiei
Cpenpl;

OCO3HaHME TrI00aTFHOTO XapaKTepa SIKOJIOTHIECKUX MPOOJIeM U ITyTeH UX PEIICHHUS;

CIIOCOOHOCTh HWCIOJIb30BaTh MPUOOpPETaeMbIe MPU M3YYCHHH OWOJOTHUW 3HAHUS U
YMEHHUS TIPU PELICHUH MPOOJIEM, CBS3aHHBIX C PallMOHAJIBLHBIM MPUPOJIONOIb30BaHUEM
(cobmroieHre paBUJl TOBEICHUS B IPUPO/IC, HAMIPABJICHHBIX HA COXPAHEHUE PAaBHOBECHS
B DKOCUCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OHOChephl);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCALIMX BpPEN OKPYXKAIOWIEH MPUPOTHOU
cpene, yYMEHHE TPOTHO3MPOBATH HEOJIATONPHUATHBIE OSKOJOTUYECKUE TOCIECTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NMPEAOTBPALIATh UX;

HaJU4Yue Pa3BUTOrO IKOJIOTUUECKOTO MBIIIUICHUS, YKOJIOTUUECKON KYJIbTYpHI, OMbITA
JEATEIbHOCTH SKOJIOTMYECKOW HaMpaBI€HHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS UMHU B
[M03HABATEIbHOM, KOMMYHUKATUBHON U COLUAIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKON JEATETbHOCTH SKOJIOTMUYECKON HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOIO MMO3HAHMS:
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c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM W OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOTO Ha JUajore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEpIIICHCTBOBAHNE SI3BIKOBOM W YHMTATENbCKOW KYIbTYphl KaK CpelICTBa
B3aUMOJCHCTBHSI MY JTIFOJIBMH U TTO3HAHUS MUPA;

MOHUMAaHUe CHeMpUKN OUOIOTHH KaK HayKH, OCO3HAHUS €€ posii B (hOPMHPOBAHUU
PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUW IIEJIOCTHOTO TIPEACTABICHUS 00
OKpY)KaloIlleM MHpE KaK O CIWHCTBE MPUPOJIBI, YeIOBEKa W OOIIeCTBa, B IMO3HAHUU
NPUPOJTHBIX 3aKOHOMEPHOCTEH © peHieHHWH MpoOJIeM COXpaHEHHUs MPHUPOJTHOTO
paBHOBECHS,

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJIOTMHM JUIsI COBPEMEHHOW ITUBUJIM3AIINHN:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEAWIIMHBI, CO3/IaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX pelIaTh PEeCypcHbIe MPOOJIEMbl Pa3BUTHUSL YEIOBEUECTBA,
MOMCKA MyTel BBIXO1a U3 TTI00abHBIX YKOJIOTHYECKUX MPOo0JIeM U oOecrieueHus iepexoaa
K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAILHOMY HCIIOJIB30BAHHUIO MPUPOIHBIX PECYpPCOB H
(hOpMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OHMOJOTHYCCKUX 3HAHWU B IEJISX TOBBIIICHUS
oOIel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIMOHATBFHOM IPAMOTHOCTH 00y4aromuxcs, GopMUPYyEMOM TTPH U3yUYEeHUU OMOJIOTUH;

MOHUMaHUE CYIIHOCTH METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
CITOCOOHOCTH HCITOJIB30BATh MMOJTyYaeMbIe 3HAHUS VIS aHAM3a U OOBSICHCHUS SIBICHHMA
OKPYKAIOIIET0 MUPA U MMPOUCXOASAIINX B HEM U3MEHEHUM, yMEHHE JIeTIaTh 000CHOBaHHbBIC
3aKJIIOYEHUS HA OCHOBE HAYUYHBIX (DAaKTOB M MMEIONIUXCS JAHHBIX C IEIbI0 MOTyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIh30BaTh OMOIOTHUECKHIE 3HAHUS I PEIICHUS
Mpo0JIEM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JIEATeIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00OpPa30BaHMUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWU MO OMOJIOTHMU B COOTBETCTBHH C YKU3HCHHBIMHU
MOTPEOHOCTIIMU.

METAINPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buonorusy»
BKJIIOYAIOT:  3HauuMble Uil  (QOPMHPOBAHUS  MHUPOBO33PEHHS  OOydaronIuxcs
MEXAUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIE) OOIlEHay4YHble TMOHATUSA, OTPaXKaIoIIKe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEU(UKY METOJIOB MO3HAHUS, UCIIOIb3yEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS, SIBJIICHHE, POIIECC, CUCTEMA, HAyUHBIN (HaKT,
NPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIEAOBaHWE, HAOIIOJECHHE,
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U3MEpEeHHe, OJKCIEPUMEHT ©  JApyrue); YyHUBEpcalbHble ydeOHbIE  JIeHCTBUSA

(mo3HaBaTEIbHEIE, KOMMYHHKATUBHBIE, pEryJISTUBHBIC), obecrieunBaronIne
dbopmupoBanne GYyHKIUOHATBHOM TPAaMOTHOCTH U COIMAIBHOM  KOMITETEHIIUU
oOy4aronmxcs; CIIOCOOHOCTH oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHMS U yHHUBEpPCaJbHbIE Yy4YeOHbIE
JEUCTBUSA B IIO3HABATEIBHOW M COLMAIBHON MPAKTHUKE.

B pesynbrare m3ydeHus OMOJOTHU Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHHs Y
oOyuaromierocsi OyAayT cGOpMHUpOBaHBI IIO3HABATENIbHbIE YHUBEPCAJIbHBIE Y4eOHBIE
JEeUCTBUS,, KOMMYHHKAaTHUBHBIE YHHUBEpPCAIbHbIE Y4EeOHbIE JEHCTBUS, PETYJISITUBHbBIC
YHHUBEpCaJIbHbIE YUEOHbIE IEHCTBUSA, COBMECTHAS JACSITEIbHOCTb.

MeranpeaMeTHble  pe3yJbTaThl  OCBOEHUS IMPOrPaMMbl  CPEIHEro  OOIIEro
00pa3oBaHuUs I0JHKHBI OTPAXKATh:

OBiaieHue YHHMBEPCAJBHBIMH Y4eOHbIMH MTO3HABATEIbHBIMH ACHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHE A CTBHS:

CaMOCTOATENbHO (POPMYJIUPOBATH U AKTYAJIM3UPOBATH TPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

HCIIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAIN3a,
CHUHTE3a, CPaBHEHUS, KilacCu(UKalnuu, 000011IEeHNs), paCKPhIBATh CMBICT OMOJIOTMUECKUX
NOHATUM (BBIIENATh MX XapaKTepHble NpPHU3HAKW, YCTAHABIMBATh CBSI3U C APYTUMHU
MIOHSATUSIMU );

ONPENEIIATh LENN AEITENbHOCTH, 3a7aBasl MapaMeTpPbl U KPUTEPUN UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C IIOCTABJICHHBIMU LIEIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS AJ1sl 00bsACHEHUS (DAaKTOB U ABJICHUHN KUBOU
IIPUPOJIBI;

CTPOUThH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, JEIYKTUBHbBIC, IO AHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTHM M NPOTHBOPEYMS B PACCMATPUBAEMBIX  SIBICHUSX,
(bopMyIIHpOBaTh BHIBOJBI U 3aKIIOUCHHUS;

IIPUMEHATh CXEMHO-MOJEJBHBIE CpPEACTBA I NPEACTABICHUS CYIIECTBEHHBIX
CBSA3€H M OTHOILECHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TAKKe MPOTUBOPEUUI
Pa3HOTO POJIa, BBISIBIEHHBIX B PA3IMYHBIX MH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH peUIeHUs MpoOJeMbl € YYETOM aHajdu3a HMMEIOLIUXCS
MaTEpUAIBHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHMBATH COOTBETCTBHUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH NOCJIENCTBUI AEATEIBHOCTH;

KOOPJMHUPOBATh U BBIMOJIHATH pabOTy B YCIOBUSIX pPEaIbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPU PELIEHUH )KU3HEHHBIX ITPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKHE e CTBUS:
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BJIQ/IETh HABbIKAMHU Y4eOHO-HCCIEAOBATEIbCKOM H MPOEKTHOM JIeATENbHOCTH,
HABbIKAMU pa3pelIeHus mpodieM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOWCKY METOJOB PEIICHHUsA MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3UYHBIX METOJOB
HO3HaHMS;

UCIOJIb30BaTh Pa3IMUHbIE BUJbI IEATEIBHOCTH 10 MOJIYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETANU, TPeoOpPa30BaHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYallUAX, B TOM YHUCIIE
MIPU CO3J]aHUH YY€OHBIX M COIUAIBHBIX TPOEKTOB;

(opMupOBaTh HAy4HBIA THUIl MBIIUICHUS, BIAJAECTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MOHITUSMU U METOJIaMU;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/]aul B 00pa30BaTEIbHOMN AESITEIbHOCTU
Y )KU3HEHHBIX CUTYAaIIHsIX;

BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSA3HM M aKTyaJIM3UPOBAThH 3a7ady, BBIIBUTATH
TUNOTE3Y €€ pelleHusl, HAXOIUTh apryMEHTHI JUIsl JOKa3aTelbCTBA CBOUX YTBEPKACHUM,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEHICHHs 3a/laddl Pe3yNIbTaThl, KPUTHUYCCKH
OLICHHUBATh UX IOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH LIEJICHANPABICHHBIN TOUCK NIEPEHOCA CPEJCTB U CIIOCOOOB IEUCTBUS
B MPo(hEeCCHOHANTBHYIO CPENY;

YMETh TEPEHOCUTh 3HAaHWA B T[IO3HABATEIbHYI0O W MPAKTHYECKYIO O0OJIacTH
KHU3HEACSITEIbHOCTH;

YMETb UHTEIpPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEHU, IPEJIaraTh OpUrHHAIbHBIE OJXOAbl U PEIICHUs, CTABUTh
npo0JIeMBbI U 3a/1a4H, JOMYCKAOIUE aIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBAThCA B PA3JIMYHBIX MCTOYHMKAX HWHGoOpMauu (TeKcTe y4deOHOro
nocoOusi, HayYHO-TIOMYJISIPHOM JTUTepaType, OMOJOTHUYECKUX CIIOBApsX U CHPaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JAaHHbIX, B IHTEpHeTE), aHaIu3upoBaTh HHGOPMALIKIO Pa3INUHbIX
BUIOB W (OpM TIPEACTaBICHUS, KPUTHUYECKHA OICHHBATh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEUHBOCTD;

(dbopMyTUpPOBATH 3aMPOCHl U MPUMEHSATH Pa3InIHBIE METOABI MPU TIOUCKE U OTOOpE
Oouonornyeckoi nHMoOpMAaIN, HEOOXOIUMOM JIJIsl BBITIOTHEHUS y9eOHbIX 3a/1a4;

npuoOpeTaTh  ONBIT  MCHOJb30BaHUS  MHPOPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY AaKTUBHOTO HWCIIONB30BAHMS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (JOpPMY MPEACTABICHUS OMOJOTHYECKON
uHpopManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJUIIBI, PUCYHKHU U JIPYTOE);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B Kau€CTBE CPENICTBA MpH paboTe ¢ OMOIOTHYECKON
UHpOpMaLMel: MPUMEHATh XUMHUYECKHE, (PU3MUYECKHME U MaTeMaTU4YeCKHE 3HaKu U
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CUMBOJIBI, OpMyIIbl, aO0OpeBUATYpPy, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPEOOPa30BLIBAThH
3HAKOBO-CHMBOJINYECKHE CPEACTBA HATJIAIHOCTH;

BJIa/ICTh HABBIKAMHU PACIIO3HABAaHUS U 3alIUTHl HMHPOpPMAIUH, WHOOPMALMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMM KOMMYHUMKATHBHBIMHM eCTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHKAIlMU BO BceX c(epax >KM3HH, aKTUBHO y4acCTBOBATh B
JMAJIOre WU IMCKYCCHUU TIO0 CYIIECTBY 00CYX/1aeMoi TeMbl (YMEHHE 33]1aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJICHHUS OTHOCUTEJIHHO BBITIOJIHEHUS MpeiaraeMoi 3ajjauu, yUuThIBaTh
MHTEPECHI U COTJIaCOBAaHHOCTb MO3ULUI IPYTUX YYaCTHUKOB AMATIOra WIN JUCKYCCUN);

pacno3HaBaTh HeBepOaIbHbIE CPEACTBA OOLIEHUS, TOHUMATh 3HAYEHUE COILIMATBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(DJIMKTHBIX CHTyalMd, YMEThb CMSr4arh
KOH(JIMKTBI U BECTH IIEPErOBOPHI;

BJA/IETh PA3NUYHBIMU cIocoOamMu OOIIEHUS U B3aUMOJAEWUCTBUS, IOHUMATH
HaMepeHUsl JAPYTHUX JIIOJIEH, IPOSABISTh YBAXKUTEILHOE OTHOLIEHHWE K COOECETHUKY U B
KOPPEKTHOU opMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAas 1eAITeIbHOCTD:

MOHUMATh U MCMOJIb30BATh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYATIbHOU pabOThI
MpU pEIICHUU OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MTPUMEHEHUS
IpyNMnoBbIX (JOPM B3aUMOJEHCTBUS NPU PELICHUH YueOHOH 3a1auu;

BbIOMpaTh TEMATUKY U METO/bl COBMECTHBIX JIEUCTBUHN € yUETOM OOIINX HUHTEPECOB
Y BO3MOXHOCTEM Ka)/10r0 WIeHA KOJUIEKTHBA,

MPUHUMATh LEIN COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH
JNEUCTBUA 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIIPEAENATH POJIA C YUETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIa/Ja M KaXJIOT0 y4aCTHHKA KOMaHAbl B OOIIMI
pe3ynbTaT 1Mo pazpadoTaHHBIM KPUTEPUSIM;

npenjaraTb  HOBBIE  IMPOEKTHI, OLEHUBATh MJAEM C TO3UIMH  HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEAEHUE B PA3JIMYHBIX CUTYaLMSX,
MPOSIBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJISl BBISBICHUS MPOOJIEM M UX PELICHHS B
KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;

37



BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1I€NIEBbIE U CMBICIOBbIE YCTAHOBKH B
CBOUX JCHCTBHSX U ITOCTYIKAX IO OTHOLIECHHIO K KMUBOU IPUPOJE, CBOEMY 30POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO ~ OCYIIECTBIIATh  ITO3HABATEIIBHYIO  JCSATENBHOCTh,  BBIABIATH
npoOsieMbl, CTaBUTh U (POpPMyIHpPOBaTH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOMN
NEATEIIbHOCTH YU )KU3HECHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTAaBJATh IUIAH PELIEHUS MPOOJIEMBl C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U IIPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTEHUMH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBIICHUIO MIMPOKOW JIPYAHULIMU B Pa3HbIX
00J1aCTSAX 3HAHM, NOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

NAaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HABBIKAMU ITIO3HABATENILHOM pediieKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEWCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIIOJIb30BAaTh
npuEMBbI pedIeKCHH JIJIsl OLIEHKU CUTYallMH, BHIOOpa BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILLEHHUS 110 UX CHUKECHMUIO;

[IPUHUMATh MOTUBBI U APTYMEHTHI APYIUX IIPU aHAJIA3E PE3YJIbTATOB ACATEIBHOCTH;

3) npuHATHE Ce0s M APYTHX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHAMATh MOTUBBI U apTYMEHTBI APYTUX IPU AaHAIU3€ PE3YIbTATOB AEATEIBHOCTH;

pHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3UIMH IPYTOro YeIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTAaThHl OCBOSHUS COJIEpKaHMs yueOHOTro peamera «bruosorusy
Ha yriyOJI€HHOM YPOBHE OPHUEHTHPOBAHBI Ha oOOecredeHne NpoGUILHOTO 00ydeHUs
oOyuaroruxcst 6uonoruu. OHU BKIIOYAIOT: crienu@UUecKkue st OMOJIOTUM HAayYHBIC
3HAHMS, YMEHHUS U CTIOCOOBI JISHCTBUIA 1TO0 OCBOSHUIO, MHTEPIPETAIMH U TTPE0OPa30BAHHIO
3HAHWH, BHJBI JIEATCILHOCTH II0 TOJYyYECHHUIO HOBBIX 3HAHMM W WX TMPUMEHEHHUIO B
pPa3IUYHBIX YYEOHBIX, a TAKXKe€ B PEAIbHBIX KU3HCHHBIX CcUTyanusx. [IpemmerHbie
PE3yNbTaThI MIPEACTABICHBI TTO TOAAM H3yUCHHUS.

[IpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» B 10 knacce
JOJHKHBI OTPaXKaTh:
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c(hOpPMHUPOBAHHOCTh 3HAHWW O MECTE W POJU OWOJIOTHMH B CHCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHMHM €CTECTBCHHO-HAYYHOW KAPTHUHBI MHpA, B TMO3HAHWU 3aKOHOB
NPUPObl U PEIICHUU NpoOJeM paluOHAIBLHOTO MPUPOIOINOIL30BaHUsA, O BKIIAJE
POCCHICKUX U 3apYOekKHBIX YUEHBIX B pa3BUTUE OMOJIOTHY;

BJIaJCHUE  CHUCTeMOM  OMOJOTMYECKUX  3HAHUM,  KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIATAIOIINE OMOJIOTHYECKUE TEPMUHBI U MOHATHUS (KU3Hb, KJIETKA, OPTraHU3M,
MeTaboJIn3M, TOMEOCTa3, CAMOPEryJsLus, CAMOBOCIPOM3BEIECHUE, HACIEACTBEHHOCTD,
U3MEHUYHUBOCTb, POCT M pa3BUTHE), OHOJOTMYECKUE Teopuu (kieTouHas Teopus T.
[IIBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHas TE€OpHUsS HACJIECICTBEHHOCTH T.
Moprana), yuenust (H. . BaBunoBa — o 1meHTpax MHOroo0Opasus U MPOUCXOKICHUS
KYJbTYPHBIX pPacTEHUi), 3aKoHbl (eAMHOOOpa3usi MOTOMKOB II€PBOrO IMOKOJICHUS,
pacileryieHusl, YHWCTOThl TraMeT, He3aBUCMMOro HacieioBanus [. Mengens,
TOMOJIOTUYECKUX PSJOB B HacieAcTBeHHOM u3MeHunBoctu H. Y. BaBuiosa), mpuHIUIIBL
(KOMIIIIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMHM METOJAaMU HAYYHOTO T[IO3HAHUSA, WCMOJb3yeMbIX B
OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB (OMUCAHKE, U3MEPEHUE, HAOIIIOACHUE,
AKCIIEPUMEHT);

YMEHUE BBIICIATh CYIIECTBEHHbIC MPU3HAKU: BHUPYCOB, KIETOK NPOKAPUOT H
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHM3MOB, B TOM 4YHCJE OaKTepHil,
rpubOB, pACTEHUM, >KUBOTHBIX M YEJIIOBEKA, CTPOCHHUS OPraHOB M CHUCTEM OpPTraHOB
pacTeHM, KUBOTHBIX, YEJIOBEKA, MPOIIECCOB KHU3HEIACATCIHHOCTH, MPOTEKAIOIIUX B
OpraHuU3Max pacTEHUM, KUBOTHBIX M UYEIOBEKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa
BelIeCTB (MeTa0oyM3M), TPEBpaAlIEHUsT JSHEPruM, OpOXKEHHUs, aBTOTPOPHOTO U
reTepoTpoHOr0 THUMOB THUTaHUSA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToreHesa, ASMOpHOreHe3a, [MMOCTAMOPUOHAIBHOTO  Pa3BUTHUS, PA3MHOXKEHHS,
WHJUBUAYAJIbHOTO pPa3BUTUS oOpraHu3ma (OHTOr€He3a), B3aUMOJICHCTBUSI T'€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHUE YCTAaHABJIUBATh B3aWMOCBS3U MEXKIy OpPraHOMAAMH KIETKH H UX
(YHKITUSMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH W UX (PYHKIUSIMHU, MEKIYy OpraHaMH U
CUCTEMaMH OPTraHOB Yy PACTCHUH, >XMBOTHBIX M 4YEJIOBEKa M HMX (PYHKIHSIMHU, MEKIY
CUCTEMaMH OPTaHOB W HUX (PYHKUMSIMH, MEXKJY dTalaMd OOMEHa BEIIECTB, dTaraMu
KJIETOYHOTO IMKJIA WM JKU3HCHHBIX ITUKIOB OPTraHW3MOB, dTallaMd 3MOPHUOHATHHOTO
Pa3BUTHS, TEHOTUIIOM U (peHOTUTIOM, (DeHOTHTIOM U (pakTOpaMu cpeapl OOUTAHMUS,

YMEHUE BBISBIISITh OTJIMYHUTEIbHBIE MPU3HAKU >KUBBIX CHUCTEM, B TOM YHCIIE
pacTEeHMM, )KUBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOJIb30BAaTh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHIECKYO
TEPMHUHOJIOTUIO U CUMBOJIMKY JJIsI I0Ka3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIIIL;

YMEHHE pellaTh OMOJOTUYECKHE 3a/1a4H, BBISIBIISATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U
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MEX1y UCCIEAYEMbIMHU OMOJIOTUYECKUMU MPOIIECCAMHU U SIBJICHUSIMHU, JIEIaTh BHIBOJIBI U
IIPOTHO3bI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBINIOJIHATH JaOOpaTOpHbIE M MpakTUYecKue padoThl, COOMIOAATh MpaBUiIa
pu paboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAaHUEM;

YMEHHUE BBIIBUTATh TUIOTE3bl, MPOBEPATh UX DKCIIEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys LeTh UCCIEIOBaHM, aHATU3UPOBATH MOJYYECHHBIC PE3YyJIbTAaThl U JAENaTh
BBIBO/IbI;

yYMEHHUE Y4acCTBOBATh B yueOHO-HUCCIIEIOBATEIBCKON paboTe M0 OMOJIOTHH, SKOJIOTUH
U MEIUIMHE, TPOBOAUMMOI Ha 0a3e UIKOJIBHBIX HAYYHBIX OOLIECTB, W MMyOJIUYHO
IPEJICTaBIIATh TOTYYEHHbIE PE3Y/IbTaThl HA YUEHUYECKUX KOH(EepEHIHX;

YMEHHUE OLEHUBATH 3THUYECKHE ACHEKThl COBPEMEHHBIX HCCIEAOBaHUN B 001acTH
OMOJIOTUY U METULIMHBI (KIIOHUPOBAHKE, HICKYCCTBEHHOE OIIO0TBOPEHUE, HAIIPABICHHOE
M3MEHEHUE TeHOMa U CO3JJaHiE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYUIECTBIIAITh OCO3HAaHHBIM BbIOOp Oynymied npodecCuOoHaIbHOU
NEATeIbHOCTY B 00JacTh OHOJIOTUH, MEIULIMHBI, OWOTEXHOJIOTMH, BETEPUHAPHUU,
CEJNIbCKOTO  XO34KCTBA, MHILIEBOM MPOMBIIUIEHHOCTH, YIayOJsaTh MO3HABaTEIbHBIN
MHTEPEC, HAINpABJIEHHBII HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH MpPOPECcCCUu Hu
OPOAODKEHHE  OMOJIOTMYECKOTr0  O0pa3oBaHMS B OpraHM3alMsX  CPEIHEro
po(hecCHOHANIBHOTO U BBICIIETr0 00pa30BaHUs.

[IpeameTHbIe pe3ynbTaThl OCBOECHUS yueOHOro npeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE M POJM OMOJOTHMH B CHUCTEME €CTECTBEHHBIX
HayK, B (GOpPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, B IO3HAHUU
3aKOHOB TPUPOJBl U PEUIEHHH HKOJIOIMYECKHUX MpOOJeM 4YelOBEYeCTBa, a TAKXKE B
pElIEHUH BOMNPOCOB PAIMOHAIIBHOIO MPUPOJONOJIb30BaHUS, U B (POPMUPOBAHUU
LIEHHOCTHOTO OTHOILIEHUS K MPHUPOJE, OOLIECTBY, YEJIOBEKY, O BKJIaJI€ POCCUUCKHUX H
3apyOeKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIAJETh CHCTEMON OMOJOrMYECKHX 3HAaHUH, KOTOpass BKJIIOYAeT
onpeaeneHuss 1 TOHUMaHUe CYUTHOCTH OCHOBOIOJIAralolux OMOJIOrHYeCKUX TEPMUHOB U
MOHATUM (BU, SKOCcHCTeMa, Onocdepa), Ononornyeckue Teopuu (IBOITIOLMOHHAS TEOPHSs
Y. JlapBuna, cuHTeTHYECKast Teopus 3Botounn), yuerus (A. H. CeBepiioBa — o myTsix u
HampaBieHusAX 3pooruu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TEHETHISCKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra, 3apoasieBoro cxozictsa K. M. bapa), mpasuia
(Mmuaumyma HO. JluOuxa, 3KOJOTMYECKOW NUpamMHUAbl SHEPIHM), TUIOTE3bl (TUIIOTE3a
«vupa PHK» V. T'un6epra);

YMEHHUE BJIAJIETh OCHOBHBIMH METOJAMU HAy4YHOrO MO3HAHMS, UCHOJIb3YEMBIMH B
OMOJOTHYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M SKOCUCTEM (OMHCaHUE, U3MEPEHUE,
HAONIIOJIEHUE, SKCIEPUMEHT), CHOcO0aMy BBISBICHHS U OLIGHKHM AHTPOIIOT€HHBIX
U3MEHEHUN B IPUPOJE;
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YMEHHUE BBIIEISATH CYIIECTBCHHBIC PU3HAKH: BHJIOB, OMOTEOIIEHO30B, IKOCUCTEM H
ouocdepbl, CTAOMIN3UPYIONIETO, ABMKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOODA,
AJUTONATPUYECKOTO M CHUMITATPUYECKOTO BHI000pPA30BaHMSI, BIMSHUS JBIDKYIIHX CHII
HBOJIIONIMA HA TEHOQOH]I TOIMYJSIHH, TPHUCIIOCOOTICHHOCTH OPraHu3MOB K cCpele
oOWTaHMs, YepeIOBAHMs HAIPABJICHUN 3BOJIONWH, KPYrOBOpPOTa BEIIECTB W TIOTOKA
DHEPTHUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIIMBATh B3aUMOCBSI3H MEXKIY MPOILECCAMH IBOJIIOIUH, JBKYIITUMH
CHJIaMU aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3IMYHbIX 3KOCUCTEM U MPUCTIOCOOICHUSIMHU K
HUM OpPTaHU3MOB;

YMEHUE BBISIBJIATh OTIIMUYUTENbHBIE MPU3HAKU KUBBIX CUCTEM, MPUCITIOCOOICHHOCTD
BUJIOB K cpele oOuTaHus, aOMOTHUYECKUX U OMOTUUECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3€H OPTaHU3MOB B COOOIIECTBAX, AHTPOTIOTEHHBIX U3MEHEHHI B DKOCHUCTEMAX
CBOEH MECTHOCTH,;

yMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APTyMEHTHI,  OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY JUISI JOKa3aTelIbCTBa POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYII, B3aWMOCBSI3M OPTaHW3MOB W CPEIbl OOWTaHUS, CIUHCTBA
YEJIOBEUECKHUX pac, HEOOXOIUMOCTH COXpaHEHUSI MHOT000Pa3us BUAOB U DKOCHCTEM KakK
YCIIOBUS COCYIIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

yYMEHUE PelIaTh OMOJIOTHYECKUE 3a/1a4H, BBISBISATH IPUIHMHHO-CIICACTBEHHBIE CBS3H
MEXIy UCCIEAYeMBIMH OMOJIOTHYECKUMH TIPOIIECCAMH M SIBJICHUSMU, JCJIaTh BBIBOJBI H
MIPOTHO3bI HA OCHOBAHUH TTOJTYYCHHBIX PE3yJIbTATOB;

yYMEHHUE BBITIOJHATH JIA0OPATOPHBIE U MPAKTHUECKHE pabOThl, COOMIOAATh IpaBUiIa
pH paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHUEM;

yYMEHHUE BBIIBUTATh THIOTE3bI, IPOBEPSATh UX SKCIEPUMEHTAIBHBIMU CPEJCTBAMU,
bopMyIupYys 1EeNTb WCCICIOBAHUS, aHATU3UPOBATH IMONYYCHHBIC PE3YyJbTaThl M JCNaTh
BBIBOJIBL

YMEHHUE y4acTBOBATh B yU€OHO-UCCIIEI0BATEILCKON PabOTe MO OMOJIOTUH, YKOJIOTHI
U MEIWIIMHE, MPOBOJMMON Ha 0a3e NIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJUIHO
MIPEACTABIISATH MOJYyYCHHBIE PE3yJIbTaThl HA YYCHUYCCKUX KOH(PEPCHITUAX;

YMEHHUE OIICHHWBATh THIOTE3bI U TCOPUH O IMPOMCXOXKICHHM YXKU3HH, YCIIOBEKa U
YeJIOBEUECKNX pac, O TMPUYMHAX, TOCIHEACTBUAX W CIOc00axX TPeaOTBPAIICHHS
rI100aabHBIX U3MEHEHU B Onocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccruoHaIbHOMI
NEATETPHOCTH B 00JIACTH OHWOJIOTHH, SKOJOTHUH, TPHPOAOIOIH30BAHUS, MEIUITUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPHHAPUH, CEIIbCKOTO  XO35HCTBa, IHUIICBOM
MIPOMBITTUICHHOCTH, YTITyOJISTh MO3HABATEIHHBIA HHTEPEC, HAPABICHHBIN HA OCO3HAHHBIH
BBIOOP COOTBETCTBYIOIIEH MPOQECCUU U MPOJOHKEHHE OMOJIOTMYECKOTO 00pa30BaHUs B
OpraHU3aIMsIX CPETHETO MPO(EeCCHOHATHHOTO U BBICIIIETO 00pa30BaHMSI.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM nudpoBLIe
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 EHOTOMS KAK HAvKa 9 https://lesson.academy-
T YK content.myschool.edu.ru/06/10
2 >KI/IBI>I€ CHUCTCMBI U UX U3 CHHUC 4 https://lesson.academv—
yi content.myschool.edu.ru/06/10
https://lesson.academy-
3 buosorns kierku 2 0.5 content.myschool.edu.ru/06/10
4 XuMHUYecKas OpraHu3aiis KIeTKH 12 1 https://lesson.academy-
P A KT content.myschool.edu.ru/06/10
5 Crpoete 1 dyHKIIM KIeTKH 8 9 https://lesson.academy-
B YHKI T content.myschool.edu.ru/06/10
OOMeH BelecTB U MpEeBpallleHUe YSHEPTHH B https://lesson.academy-
6 14 1
KJIETKE content.myschool.edu.ru/06/10
Hacnencteennas undopmanus u https://lesson.academy-
7 . 14 0.5
peanusanus €€ B KIIETKE content.myschool.edu.ru/06/10
8 JKU3HEHHBIN IUKIT KIETKA 8 1 https://lesson.academy-
H content.myschool.edu.ru/06/10
https://lesson.academy-
9 Crtpoenue u GyHKIIMH OpraHU3MOB 20 15 content.myschool.edu.ru/06/10
https://lesson.academy-
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 10 1.5 content.myschool.edu.ru/06/10
11 ['eneTnka — HayKa 0 HACIEICTBEHHOCTH U 4 05 https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

https://lesson.academy-

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 12 1 content.myschool.edu.ru/06/10
13 3 4 1 https://lesson.academy-
AKOHOMCPHOCTH M3MCHAMBOCTH content.myschool.edu.ru/06/10
https://lesson.academy-
14 Tenernia yenoexa 8 0.5 content.myschool.edu.ru/06/10
https://lesson.academy-
15 Cenexus opraHu3MOB 6 1 content.myschool.edu.ru/06/10
16 5 5 5 https://lesson.academy-
NOTCXHOJIOTHUA U CUHTCTHUUYCCKAs OMOJIOT'UA content.myschool.edu.ru/06/10
17 p 9 https://lesson.academy-
C3CPBHOC BpEMA content.myschool.edu.ru/06/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 13
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https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

11 KITACC

No HanmeHoBaHue KoaungecTBo 4acoB
. Pa3aeioB U TeM DJIeKTPOHHbIE
n/n Becero  Konrp. Ipak.
NMPOrpaMMbI (uu¢posbie) 00p.pecypchl
padoTrel  padoTHI
3apoxIeHue u
pa3BUTHE

1 6 https://lesson.academy-
3BOHIOHHOHHH§ content.myschool.edu.ru/06/11
MPEACTABICHUH B
OUOIOrUu
MuUKpO3BOIIOLNS U https://lesson.academy-

2 . 18 2
e€ pe3yJIbTaThl content.myschool.edu.ru/06/11
MakposBomonus u https://lesson.academy-

3 ) 12
€€ pe3ybpTaThl content.myschool.edu.ru/06/11
[TpoucxoxnaeHue u

4 ASBHTHE KM Ha 16 15 https://lesson.academy-

p ' content.myschool.edu.ru/06/11
3emiie
IIpoucxoxneHne

5 - 18 1 https://lesson.academy-
HeJloseka content.myschool.edu.ru/06/11
AHTPOIIOTCHE3
DKOJIOTHS — HayKa O
B3aUMOOTHOILIEHUIX
OpPraHU3MOB U

5 6 05 https://lesson.academy-
HA/I0pTaHH3MCHHBIX ' content.myschool.edu.ru/06/11
CHUCTEM C
OKpYy>Karoleu
cpenoit

7 Opranusmel 1 cpena 12 15 https://lesson.academy-
obouTaHus ' content.myschool.edu.ru/06/11
DKOJIOTHSA BUIOB U https://lesson.academy-

8 . 10 0.5
MOIMYJSALHAN content.myschool.edu.ru/06/11
ODKOJIOTUI

9 COOOIIIECTB. 14 05 https://lesson.academy-
DKOJIOTHYECKUE ' content.myschool.edu.ru/06/11
CUCTCMBbI
buocdepa —

10 5 Pep 8 https://lesson.academy-
T10babHaA content.myschool.edu.ru/06/11
JKOCHUCTEMA
YemoBek u https://lesson.academy-

11 8
OKpy’Karolas cpena content.myschool.edu.ru/06/11

12 p BHOE BDOEMS 8 https://lesson.academy-

C3CPBHOC Bpe content.myschool.edu.ru/06/11
OBIIEE KOJIMYECTBO 136 0 75
YACOB I10 I[TPOI'PAMME '
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https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

buonorus. 11 kinacc. bopoaun I1. M. Yriny0n€HHbIi ypOBEHb
buonorus. 10 kmacc. Kamenckuii A.A. u ap. XKusas npupoja. ba3oBblii ypOBEHb

buonorus. 11 kmacc. Kamenckuii A.A. u ap. )Kusas npupoja. ba3oBblii ypOBEHb

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Anexcanap Yyiikun: OOmas ouonorus. [locobue 11st mocTynaromux Ha
OMOJIOTUYECKHE U METULIMHCKUE (PaKyIbTEThl YHUBEPCUTETOB

Tatesina LllycTtanoBa: Penerurop no 6uosoruu Juisi CTapuIeKJIacCHUKOB U

MTOCTYNAOIINX B BY3bl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://fcior.edu.ru
http://bio.1september.ru
http://www.eco.nw.ru
http://college.ru/biologiya/
http://www.sbio.info
http://www.darwin.museum.ru
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