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HOACHUTEJBHASA 3AIINCKA

[IporpamMma no yuye6HOMY mipenmetry "buonorus" (manee - 6uonorus) Ha
YpOBHE cpeHero oo1ero oopasoBanus pazpadborana Ha ocHoBe DeepaabHOro
3akoHa OT 29.12.2012 No 273-®3 «0O06 ob6pazoBanmu B Poccuiickoit
Oeneparun»y, GI'OC COO, Konuenuuu mnpenojaBaHus y4eOHOro MpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHWH (enepanbHO pabodeil mporpaMMbl
BOCIIUTAHUS.

YueOusiii npeamer «buonorus» yriayonénnoro yposus usyuyenus (10-11
KJIacChl)  SIBIIIETCSI OJHMM U3  KOMIIOHEHTOB MPEAMETHOM  00yacTu
«EctecTtBeHHO-HayuHble npeameTs». CornacHo mnonoxeHusim PI'OC COO
npoIbHBIE Y4YeOHBIE MPEAMETHl, H3y4YaeMble Ha YIIIYOJIEHHOM YpOBHE,
SIBJISIOTCS cITocoOoM auddepeHmanuy 00ydeHnusl Ha YPOBHE CPEIHET0 OOIIEeTo
oOpa3oBaHMsI M TPU3BAaHbI O0ECIEUUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0IuM, CpeIHUM OOIKM, CpeaHHM MPOGECCHOHANBHBIM W  BBICIIUM
oOpa3zoBanueM. B To ke BpeMsi KaxAbld U3 3TUX YUEOHBIX MPEIMETOB JOJIKEH
ObITh OPUEHTHPOBAH HA TNPHOPUTETHOE pEIICHHE 00pa3oBaTEIbHBIX,
BOCIIUTATEIBHBIX W PAa3BUBAIONINX 3a7a4, CBS3aHHBIX C TpodopueHTarmei
oOydJarommxcsi W CTHUMYJUPOBAaHHMEM HHTEpeca K KOHKPETHOW 0OO0JacTu
HAydHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma mo yuebHOMy mpenmetry "buonorus" na€t mpeacTtaBieHHE O
IeIu W 3aja4ax u3ydeHusi yaeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YPOBHE, OMpeaenseT 00s3arebHoe (MHBAPUAHTHOE) MPEIMETHOE COJEPIKaHUE,
€ro CTPYKTYpHpPOBAaHUE MO pa3lielaM M TeMaM, PaclpelelieHHe IO Kiaccam,
PEKOMEHJyeT IMOCJIEeA0BATEIbHOCTh U3YUEHHUSI yUeOHOTO MaTepHayia ¢ y4éToM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH y4eOHOTO Mpoliecca,
BO3pPAcCTHBIX OCOOEHHOCTeW oOydvaromuxcs. B mporpamme mno Ouonoruu
peaNn30BaH MPUHIIMIT MPEEMCTBEHHOCTH C WM3Y4Y€HHWEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro o0Omiero oOpa3oBaHus, Onarogaps dYeMmMy MpOCMaTPUBACTCS
HaIMpaBJICHHOCTh HA TMOCJEAYIONIee pa3BUTHE OWOJIOTMYECKUX 3HAHUMH,
OpHMEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TIPEJICTABIIEHUNA O 3JI0pOBOM oOpa3e >KU3HU, Ha
BOCIIUTaHHE OEpPEKHOT0 OTHOIICHHUS K OKpYJKawIled mnpupojaHoit cperne. B
nporpamMme Mo OMOJIOTHUH TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO IMpeaMeTa
«buonorusi» B peammzanuu  TpeboBanuit PI'OC COO Kk 1UIAHHUPYEMBIM
JUYHOCTHBIM, METANpEeAMETHBIM U TPEIMETHBIM pe3ysbTaraM OOy4deHUs U B
(GOpMHpPOBaHUM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIBHON NEATENbHOCTH
oOy4JaronmMxcsi Mo OCBOEHHUIO COJAEp>KaHUS OMOJIOTMYECKOro 0oOpa3oBaHUS Ha
YPOBHE CpeHEro o01iero oopa3oBaHus.

VYyeOubiii mnpenmer «buonorus» Ha ypoBHE CpeHEro  OOIIEro
oOpa3oBaHMsI  3aBeplIaeT OuoJIOrMYeckoe O0Opa3oBaHWE B  IIKOJE W
OpPUEHTHPOBAH HA PACHIMPEHUE U YriayOJeHue 3HaHUNW 00yYaroUuXCs O KUBOM
OpUPOJE, OCHOBAX MOJEKYISPHOW M KIETOYHOM OHOJOTHUU, IMOPUOIOTHUU U
OMOJIOTUU Pa3BUTHSI, TEHETUKU, CEIEKIMU, OMOTEXHOJOTHH, HBOJIOIMOHHOTO
YYEHHUSI U SKOJIOTHUHU.

N3yuenue yudeOHoro mpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OpPUEHTHUPOBAHO Ha MOATOTOBKY O00ydYarouuxcsi K MOCIEAYIOMIEMY MOJIyUYEHHUIO
Ouonoruyeckoro oOpa3oBaHMs B By3aX U OpPraHU3ALMIX CPEIHETO
npodeccronanbHOro 00pa3oBaHusi. (OCHOBY €ro COJEpKAHHUS COCTaBIISIET
cucTeMa OMOJIOTUYECKUX 3HAHWM, TOJYYEHHBIX MMPU U3YUYEHUH 00YUYarOIUMUCS
COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX pa3lesioB OHMOJOTMHM HA YpPOBHE



OCHOBHOTO o0miero oOpazoBanus, B 10—11 kimaccax 5T 3HAHHUA MOIYYarOT
pasButHe. Tak, pacmmpeHsl U yriayO0aeHbl OMOTOTHIECKUE 3HAHUS O PACTCHHSIX,
’KHBOTHBIX, rpuoax, OaKTepHusX, OpraHu3Me YeJIOBEKa, o0mmx
3aKOHOMEPHOCTSIX  KU3HH, JOMOJHHUTEIBHO BKIIOUYCHBI  OWOJOTHYECKUE
CBEJICHUS TPHUKJIAJHOTO U TOHUCKOBOTO XapakTepa, KOTOPhIE MOXKHO
WCIIOJIP30BaTh KAaK OPHEHTHUPHI I TMOCIEIYIONMEro BbIOOpa mpodeccum.
Bo3moskHa Takke WHTErparus OMOJOTUYECKUX 3HAHUW C COOTBETCTBYIOIIUMU
3HAHUSIMU, TOJTYYEHHBIMU OOYYaIOIMUMHUCS TPU W3YYCHUH (DHU3UKH, XUMUH,
reorpa¢uu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl o ydeOHomy mpeamery "buomorus" otpaxkaer
CUCTEMHO-YPOBHEBBIM M DSBOJIONMOHHBIA TMOAXOJBl K H3YyYCHHUIO OWOJIOTHH.
CormacHO WM, W3Yy4alOTCS CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEpPHBIC IS
’KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIIMH, BOJIOINH OPraHUIECKOTO MUPa
Ha 3emiie, COXpaHEHUs OMOJOTUYECKOTO pa3zHooOpasus riaHeThl. Tak, B 10
KJIAaCCe€ M3y4YaloTCS OCHOBBI MOJICKYJSIPHOM ¥  KIETOYHOW OWOJIOTHH,
AMOPUOJIOTUN ¥ OMOJIOTHUU PA3BUTHS, TEHETUKH U CEJEKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTHUU, aKTyaJu3upyIOTCS 3HAHUS OOYyYarolmuxcs TI0
OoTaHWKe, 300JI0THHM, aHaTOMUHU, Gu3nomornm demoBeka. B 11 kimacce
M3Y4aloTCs SBOIOIMOHHOE YICHUE, OCHOBBI KOJIOTHH U YYeHHE 0 Onocdepe.

YueOnbiii npenver «buosorus» Tpu3BaH 00ECHEUYUTh OCBOCHUE
OOyJaronMMuUCsi OMOJOTUYECKUX TEOPUH M 3aKOHOB, WJCH, MPUHIUIIOB U
MpaBuj, JEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAaHUN O CTPOECHUU, MHOTOOOPa3uH M OCOOEHHOCTSIX KJIETKH, OpPraHU3Ma,
MOMYJISAUU, OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHKECHUSX,
COBPEMEHHBIX  HCCJICIOBAHUAX B  OHOJIOTMM, TPUKIATHBIX  aCHEKTax
Ouonornyeckux 3HaHUU. Jlns pa3BuUTHA W MOJJAEpKaHUA  UHTEpeca
oOyvaromuxcst K  OWOJOTMM  Hapsay CO  3HAYUTENbHBIM  OOBEMOM
TEOPETUUYECKOr0 MaTepuaja B COJEpXKAaHUU TIPOrpaMMbl 1O OHOJIOTHU
MPETYCMOTPEHO 3HAKOMCTBO C HUCTOPHEH CTAHOBJICHUS M Pa3BUTHs TOW WU
WHOW 00JlacTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOC)KHBIX YUEHBIX B
pelieHre BaXKHEHIITUX OMOJIOTHYECKUX U AKOJIOTHUECKUX TTPOOJIeM.

Hens wu3ydenuss yueOHoro mnpenmera «buonorus» Ha yriayoaéHHOM
YpPOBHE —  OBJIQJieHUE OOYyYalolMMUCA 3HAHUSAMH O  CTPYKTYpHO-
(YHKIMOHANBHOW  OpraHU3allud  KUBBIX CHUCTEM pa3HOrO0 paHra W
npuOOpeTeHNe YMEHHUI UCTIOIb30BaTh 3TU 3HaHUS B (POPMUPOBAHUM MHTEPECA K
onpenenéHHol o001acT NPO(PEecCHOHATBEHON JeATEeIbHOCTH, CBSI3aHHOW C
Ouonoruen, WM K BbHIOOPY Yy4eOHOTrO 3aBelEHUs HJs MPOAOTHKCHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTiokenue 1enu u3yyeHuss yuyeOHoro mnpenmera «buonorus» Ha
yrayOonéHHOM YpOBHE 00€CIIeYnBaETCs PEIICHUEM CIIETYIONINX 3a/1au:

OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl OHMOJIOTMYECKMX 3HaHUU: 00
OCHOBHBIX OHOJIOTMYECKUX TEOPHSIX, KOHLEMUUAX, TUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBujaX, COCTABISIOIIUX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0O KapTHHY MHpaA; O CTPOCHHHM, MHOTroOOpasuu U OCOOEHHOCTSX
OMOJOTUYECKUX CUCTeM (KJIeTKA, OpPraHu3M, MOMYJSAIus, BUJ, OMOTEOIeHO3,
ouocdepa); O BBIIAIOIMIMXCA OTKPBITUAX M COBPEMEHHBIX MCCIIEIOBAHUSAX B
OHOJIOTHH;

O3HAKOMJICHUE OOYYaOIIUXCS C METOJaMHU TO3HAHUS >KUBOW TPHUPOJIBI:
UCCIICIOBATCILCKUMH  METOJIaMH  OMOJIOTHYCCKUX HayK (MOJICKYJIApHON U
KJICTOYHOH OWOJIOTHH, SMOPHOJIOTMM W OWOJIOTHH PAa3BUTHS, TEHETUKH W
CCJICKIIUY, OWOTEXHOJOTMM W CHHTETHYCCKOH OWOJOTHH, NaJICOHTOJIOTHH,



DKOJIOTHH); METOJaMH CaMOCTOSTEIBLHOTO TMPOBEACHUS OMOJOTHYECKUX
uccleoBaHuil B jabopatopuu U B Ipupojae (HaOMOACHUE, H3MEpPECHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJICHAE OOYYAOIIMMUCS YMEHUSIMH: CaMOCTOSTCIIbHO HaXOIUTh,
aHATM3UPOBATh M MCIOJIB30BaTh OMOJIOTHYECKYI0 MH(DOPMAIINIO; TTOTB30BATHCS
OMOJIOTHYECKON TEPMHUHOJIOTHEH M CHMBOJHUKOHN; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OWOJIOTHU W COIUATHHO-DKOHOMUYECKUMH W DKOJOTHYECKUMU
mpoOJjeMaMy YeJIOBEYECTBA; OIEHUBATH IMOCIE/CTBHS CBOCH NESATEILHOCTH IO
OTHOIIEHUIO K OKPYXAIOIeH MPUPOIHON cpene, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX JIIOJIeH; OOOCHOBBIBAaTh M  COOMIOZATh MEPhI
npoIakKTUKU WHPEKIIMOHHBIX 3a00JIEBaHMMA, MPABHJIA TMOBEJICHUS B MIPUPOJIE
u obOecrieueHus: 0€30MAaCHOCTH  COOCTBEHHON  KU3HEJCSATEIBHOCTH B
YpEe3BBIYAMHBIX  CUTyallUsX TPUPOJHOTO U  TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy  OOYYalONmIMXCS  WHTEJUICKTYallbHBIX H  TBOPYECKUX
CIIOCOOHOCTEW B TIpollecce 3HAKOMCTBA C BBIJAIONIUMHUCA OTKPBITHSIMHU U
COBPEMEHHBIMH HCCJICIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 TpodieMamu,
METO/I0JI0TUEH OMOJIOTUYECKOTO MCCJICIOBAHMSI, IPOBEICHUS
OKCIIEPUMEHTAIBLHBIX  WCCIAEAOBAHWM, peIIeHUs OWOJIOTMYECKHX  3ajad,
MOJICTUPOBAHUS OMOJIOTHYECKUX OOBEKTOB M TIPOIIECCOB;

BOCIIUTaHUE y 00yYarONIUXCs IIEHHOCTHOTO OTHOIICHUS K KHBOUW IIPUPOJIC
B IIEJIOM M K OTIEIbHBIM €€ OO0BeKTaM U SBJICHHUSIM; (QOpMUpPOBaAHUE
HKOJIOTUYECKOM, TeHETUYECKOW TIPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHUS B
MIPUPOJIC; UHTETPAIIMU €CTECTBEHHO-HAYYHbBIX 3HAHUMH;

npuoOpeTeHne OO0ydYaloIMUMHUCS KOMIIETEHTHOCTH B  PAIlMOHAIHLHOM
MIPUPOJIONIOIB30BaHUM (COOIOIEHNE MPABHUII TIOBEACHUS B IMPHUPOJE, OXPaHbI
BUJIOB, JKOcHUCTeM, Ouochepbl), COXpaHEHUU COOCTBEHHOTO 370pPOBbI U
3I0POBbSl  OKpPYXKaOIMIMX  Jiroae  (coOmrofeHuss Mep  NpodUIAKTUKU
3a00JIEBaHHU, oOecreueHue 0€e30macHOCTH JKU3HENESITCILHOCTH B
YpEe3BbIYAMHBIX CUTYAIUSIX MPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BaHUSI OMOJIOTUYECKUX 3HAHUM U YMEHUM B MOBCETHEBHOMN KU3HU;

CO3JJaHHE yCJIOBHUH IS OCO3HAHHOTO BbIOOpa  OOYYarOIIUMMCS
WHIMBUIYJIbHOU oOpa3zoBaTeIbHON TPaeKTOPHH, CrIoCcoOCTBYIOIIEH
MOCIIEAYIONIeMY MPOPECCHOHAIIBHOMY CaMOOIPEAENIEHNI0, B COOTBETCTBUU C
WHAMBUYaJIbHBIMU UHTEPECAMH U MOTPEOHOCTIAMH PErHOHA.

OOmiee 4YMCIO YacoB, OTBEACHHBIX Ha U3ydyeHUE OWUOJOTMU Ha
yriayOJIeHHOM YpPOBHE cpefHero odiero odpazoBanus, coctapisieT 204 yaca: B
10 xmacce — 102 gaca (3 gaca B Henenwo), B 11 kmacce — 102 gaca (3 gaca B
HEJICIIO).

OT60p opraHu3alMoHHbIX (HOPM, METOJIOB U CPENICTB OOYUECHHS OMOJIOTUH
OCYUIECTBJISIETCS C YUETOM cHelu(UKU €ro COAep>KaHus U HApPaBJICHHOCTH Ha
IPOJOJDKEHNE OHOJIOTMYECKOr0 00pa3oBaHUs B OpPraHU3alUiX CPEIHEro
npo(deccuoHaIbHOTO U BBICIIET0 00pa30BaHUsl.

OO0si3aTebHBIM yCIIOBUEM MPU OOYyYEHHH OHOJIOTUM Ha yIIyOJaEHHOM
YpOBHE SIBIIIECTCS MPOBEIACHUE JIADOPATOPHBIX M MpaKTHUeCKuX padot. Takxke
ydyactue  oOydYarouuxcsi B BBIIOJHEHUM  MPOEKTHBIX U Y4eOHO-
UCCIIEIOBATEIbCKUX pabOT, TeMaTHUKa KOTOPBIX OIpEIENsieTcs] y4uTeleM Ha
OCHOBE HMCIOIIMXCS MaTEePUAIBHO-TEXHUYECKUX PECYpCOB M MECTHBIX
IPUPOAHBIX YCIIOBUM.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Conep:kanue IporpaMMbl, BbIICIICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyiapctBeHHou utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKka

CoBpemenHas Ouonorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BUTHs OmoJIoTHH. bHONOTrMYecKne HAYKHM W HM3ydaeMble UMM TIPOOJIEMBI.
@yHJaMEHTaJIbHbIC, MPUKIAJHBICE W TOUCKOBBIE HAyYHBIE HCCIEIOBAHUSA B
Ouosoruu.

3naueHne Ouosormu B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTuHbl Mmupa. [Ipodeccun, cBsizanHpie ¢ Ouonorueidt. 3HaueHUE
OWONIOTUHM B TIPAKTUYECKON JEATEIHHOCTH YETOBEKA: MEAMIIMHE, CEIbCKOM
XO3SIMCTBE, NPOMBIIUIEHHOCTH, OXPAaHE MPUPOIBI.

JdemoHncTpanuu

[Toptpetsr: Apucrotens, Teodpactr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsei, I'. Mennens, B. . Bepuaackui, 1. II. [laBnos, 1. U.
MeunukoB, H. W. Basunos, H. B. Tumodees-Pecockuii, JIx. Yorcon, O.
Kpuk, /1. K. benses.

Tabmuier u cxembl: «CBsi3b OMOJIOTHUU C IPYTUMHU Haykammy», «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. 7KuBble cuCcTEMbI U UX U3YYeHHUE

JXKuBble cucTemMbl Kak mpeaMer uzydeHus Owonoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IWHCTBO XUMHYECKOIO COCTaBa, JMCKPETHOCTh M LEIOCTHOCTD,
CIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPIraHU3aLIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alMu >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KJIETOYHBIN,
TKaHEBbIM, = OPraHU3MEHHBIA,  IOMYJSIHUOHHO-BUIOBOM,  AKOCHCTEMHBIN
(bmoreonenoTnueckuit), ouochepHsiid. Ilpormeccrl, MpPoUCXOANTNE B JKHUBBIX
cuctemax. OCHOBHbBIC TPU3HAKHU XUBOTO. JKU3Hb Kak (opma CyliecTBOBaHUS
Marepun. Hayku, wu3ydamonme KUBBIE CHCTEMbI Ha Pa3HBIX YPOBHIX
OpraHH3alUH.

N3ydenne xuBbIX cucteM. MeToibl Onosiornyeckoi Hayku. HaGmronenue,
U3MEPEHUE, OHKCIEPUMEHT, CcUcTemaTu3alus, MeraaHanu3. [loHsatue o
3aBUCUMOM W HE3aBUCUMOM TNiepeMeHHOM. IlmaHupoBaHWE HKCIIEpUMEHTA.
ITocranoBka u npoBepka runore3. Hyneas rumnoresa. [Tonstue BIOOpKH 1 €€
J0CTOBEPHOCTh. PazOpoc B Ouosornueckux MaHHbIX. OIeHKa JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaToOB. [[pUUMHBI MCKaXEHUs PE3YyIbTATOB SKCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuuper 1 cxembl: «OCHOBHBIE TMpPU3HAKU >KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepuu», «YPOBHU OpPraHU3aLUU KUBOU
npupob», «CTpoeHuEe KMUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJOBEYECKOT0 opranusMay, «buoreornenos», «buochepay, «MeTobl
U3YUYEHUS )KUBON IPUPOIBD.

O6opynoBanue: jabopaTopHoe  000pyIOBaHME I  IPOBEICHUS
HAOJII0ICHU, U3MEPEHUI, IKCTIEPUMEHTOB.

IIpakTnueckas paodora «Vcnonb3oBaHWE pA3TUYHBIX METOJOB IMpHU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku



Knerka — crpykrypHO-QYHKIMOHANBHAS €AUHUIA JKUBOTO. McTopus
oTkpbiTust kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ilnelinen, P. BupxoB). OCHOBHbIE NOJIOXKEHUSI COBPEMEHHOU
KJIETOYHOUW TEOPHUH.

Metoapl MONEKYJSIPHOM M KIETOYHOM OMONOTHMU: MHUKPOCKOMUS,
xpomatorpadus, 371eKTpodope3, METOJ MEYCHBIX aTOMOB, nuddepeHnnaaTpHoe
eHTpUyTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @uKcupo8anHvlx
K1emoK.  OJEKTpOHHas  MHUKpockonus.  Kougokanvnas — muxpockonusi.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JlemoHcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. llneiinen, P. Bupxos, K.
M. bap.

Tabmuuer m  cxembl: «CBETOBOW  MHUKPOCKOI»,  «DIIEKTPOHHBIH
MHUKPOCKOT», «IcTOpHUs pa3BUTHSI METOI0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KIETOK.

IIpakTnueckas padora «M3ydeHne METONOB KIETOYHON OHOJNOTUU
(xpomatorpadusi, anektpodopes, auddepeHmaTbHOe EHTPUPYTUPOBAHHE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKU

XHUMHYECKUM COCTaB KIIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTBHI.
Bona u e€ ponb Kak pacTBOpPUTENS, peareHTa, y4acTUe B CTPYKTYpHPOBAHUHU
KJIETKH, TeTUIOPETYJISIi. MuHepalbHbIe BEIIeCTBA KIETKU, UX OMOJIOrHYecKas
poib. Pojib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buosiormyeckune mnoiaumepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTpYyKTyphl OCJIKOBOM  MOJEKYJIBI.
[lepBuuyHast cTpykTypa Oelka, TENTUAHAS CBS3b. BTOpWuYHasg, TpeTUYHAs,
yeTBepTHYHAs CTPYKTypbl. JleHaryparus. CpoiictBa 6enkoB. Knaccudukarms
6enkoB. buonornueckue Qpynkimu 6enkos. Ilpuonol.

VYrneBoasl.  MoHocaxapuabl,  AUcCaxapuabl,  OJIMrOCaxapuabl U
nonucaxapuabl. OOmUN TUTaH CTPOEHUS M (PUBMKO-XMMUYECKHE CBOWCTBA
yrieBoJI0B. buonorudeckue GyHKIMN yTIE€BOIOB.

Jluunpl.  TuapoduiabHo-THApOdOOHBIE  cBoiicTBa.  Kitaccudbukanus
munuaoB. Tpurnunepuasl, Gocomunuasl, BOCKH, cTepouabl. buonorndyeckue
¢bynkuun aunuaoB. OO6mMe cBoiicTBa OMOJIOTMYECKUX MEeMOpaH — TEKYy4ecTb,
CIIOCOOHOCTh K CaM03aMbIKaHUIO, TTOJTYTPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK 1 PHK. CtpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpuniun kommiementapHoctu. [pasuino Yapradda. Ctpykrypa
JIHK - nBoitnas crmpanb. MecTOHaxoXJIeHHE W Ouojornyeckue ¢QyHKIMU
JIHK. Buas PHK. ®ynkuuu PHK B kiietke.

Crpoenue monekysbl AT®. Makposprudeckue cBsa3u B Mojekysie ATO.
buonornueckue pynkiuu ATO. BoccTaHOBICHHBIE IEPEHOCUUKH, UX PYHKIIUU
B KjeTke. /[pyeue uyxneosuompugpocamor (HTD). CexBenupoBanue [[HK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpyktypHas  OuoJsiorus:  OuMoXxuMu4eckue W Ouodusznueckue
UCCJIEIOBaHUSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OHMOMOJIEKYII.
Mooenuposanue cmpykmypbl u  QyHKYuu OUOMONEKYL U UX KOMNIEKCOG.
Komnvromepuwiii  ouszaun u opeaHuueckuti CcuHmes OUOMONEKYL U UX
HEenpupoOHbIX AHATIO208.

JdemoncTpanuu



IHoprpersr: JI. Ilommnr, k. Yorcon, ®. Kpuk, M. VYwunkumuc, P.
Opankiun, ©. Conrep, C. Ilpy3unep.

Juarpammbl:  «PacnpeneneHne XWMHYECKMX JJIEMEHTOB B HEKHBOU
npupone», «PacrnpeneineHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuter u cxemsl: «llepuognyeckas TabaUIIAa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJIeKyJIbl BOJIbI», «BelllecTBa B cOCTaBe OpraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpyKTypbl OEIKOBOW MOJEKYJbD, «CTpOEHUE MOJIEKYJ
yriieBoaoBy, «CTpoeHHE MOJEKyJl JUnuaAoBy, «HyKIE€HHOBBIE KHUCIOTHDY,
«Ctpoenne Monekysbsl ATOy.

O6opynoBanue: XUMHAYECKasl TOCya U 000pYyI0BaHHE.

Jlabopatopnasi padora «OOHapyxeHue OCIKOB €  IOMOIIBIO
Ka4E€CTBEHHBIX PEAKIUID.

JlaGopaTtopnass paGora «JccienoBaHu€ HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KIIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u GQyHKIIUN KIETKH

Tunbel KIETOK: »yKapuOTHYECKass W Mpokapuotuyeckas. CTpPyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHne mpokKapuoTHYECKOM KieTKH. KilerouHas cTeHka OakTepwili U
apxei. OCOOEGHHOCTH  CTpPOCHHS  TeTepoTpodHOH W aBTOTPOdHOM
MPOKAPUOTUYECKUX KIETOK. MEeCTO U pOJb MPOKAPUOT B OMOIIEHO3aX.

Ctpoerrie ¥ (PYHKIIMOHMPOBAHHWE  DJYKAPUOTHUYECKOM  KIIETKH.
[Inazmatuueckass memOpana (masmaiemma). CTpykTypa IuUTa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIU (nuddys3us, obneruénnas auddysus), akTUBHBIN (MEPBUYHBIA U
BTOPUYHBIN aKTHBHBIN TpaHcnopT). [lomynponurnaemocts MeMmOpanbl. Pabota
HATPUI-KAIHEBOTr0 Hacoca. DHJIOIUTO3: MUHOIUTO3, (Paronuro3. DK3OIUTO3.
Knerounast crenka. CTpykTypa W (QYHKIUU KJIETOYHOW CTEHKH PACTEHUH,

rpudoB.
[urorutazma.  Llurozons.  Ilutockener.  [IBuKEHHME  IUTOIIA3MBL.
Opranou bl KJIETKH. OnnomeMOpaHHBIC OpTraHOUIbI KJICTKH:

suporutazmMarnueckas cetb (I1IC), annapat ['osbaku, TM30COMBI, UX CTPOCHHE
u QyHKIuu. B3anMoCBsS3b OTHOMEMOpPAHHBIX OpraHOWAOB KiIeTku. CTpoeHue
IPaHyJISIPHOTO peTukyinyma. Mexanuzm nanpaenenus 6enkos ¢ IIIC. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['naakuii (arpaHyasipHbIii)
sHAOIIa3MaTUUeCcKuil peTukyiyMm. CekperopHas QyHkius annapara ['onbmxu.
Mooughurxayus b6enxoe 6 annapame I'onvoocu. Copmupogxa 6enkos 6 annapame
Tonvoorcu. TpaHcnopT BelecTB B KiIETKE. Bakyoln pacTUTENBHBIX KIETOK.
Knerounsrit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOUIbI  KJIETKHA: MHUTOXOHJAPUHU, IUIACTHUJBI.
Ilpoucxoocoenue  mumoxonoputi  u  naacmuod.  Cumobuocenez  (K.C.
Mepeockosckui, JI. Mapeynuc). CtpoeHue W (YHKIIMM MUTOXOHAPUA U
riactul. [lepBuyHblie, BTOPUYHBIC U CIOKHBIE TUIACTUIBI (POTOCUHTE3UPYIOIIUX
AYKapHUOT. XJIOPOIUIACThI, XPOMOILIACTHI, JICHKOIIACTHI BHICIINX PACTCHUH.

HememOpanubie  opranowasl  kietku  CtpoeHne U (QyHKIUU
HEMEMOpPAHHBIX  OPraHOWAOB  KJIETKU. Pubocombl.  [Ipomesicymounvie
Gunamenmoi. MukpoduiiaMeHThl. AKmuHo8vle Mukpoguiamenmuol. MpIIICUHBIC
KJIETKU. AKMuHO8ble KOMNOHEHMbl HeMbluleyHblX KiemoK. MHUKpOTpyOOUKH.
Knerounsrii 1ienTp. CTpoeHHWE W JBWKCHHE HKI'YTUKOB W PECHHYCK.
MukpotpyOouku nurToruiasmbel. LleHTpuons. bBenku, accoyuupoganuvie ¢
MUKpoguiamenmamu u Mukpompyoouxamu. Momopmvie 6enxu.



Anpo. Obonouka sAapa, XpOMaTUH, KAPUOIUIA3Ma, SIAPBIIIKH, UX CTPOEHUE
u QyHKUMH. fAnepHblil OenKoBbI MaTpHKC. IIpocTpaHCTBEHHOE pacloNokeHue
XpoMocoM B uHTep(dasHOM snpe. Dyxpomamun u eemepoxpomamun. bemku
XpOMaTHHA — THCTOHBL Jlunamuka s0epHoil 000104Ku 6 mumose. HoepHulil
Mpancnopm.

Knerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA  KJIIETOK
AYKapHUOT (pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdemoHncTpanuu

[Moptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuier u cxembl: «CTpOGHHE IYKAPUOTHYECKOW KieTkn», «CTpoeHwme
KUBOTHOW  KJIeTKW», «CTpoeHue pacTUTeNbHON KieTkn», «CTpoeHue
MUTOXOHAPUN», «Anpo», « CTpoeHHe NPOKAPUOTHUECKON KIIETKN.

O6opymoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIpENapaThl PaCTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTepHUaIbHbIX KIETOK.

JlaGopaTtopnasi padora «l3yueHue CTPOEHUS KIETOK PpPa3IuYHBIX
OpTraHU3MOB).

IIpakTuyeckas padora «/3ydyeHne cCBOMCTB KJIETOUYHON MEMOPAHBD.

JlaGopaTopnas pabdora «VcciaenoBaHue miaa3Moiu3a U JEIUIa3MoJiu3a B
PACTUTENbHBIX KIIETKAX».

IIpakTnueckass padora «lV3yueHue [BUKEHUS [UTOIUIA3Mbl B
PACTUTEIIbHBIX KIIETKAX».

Tema 6. O0OMeH BellecTB M NpeBpallleHNe JHEPTUH B KJIETKe

AccuMUITAIUS W TUCCUMIUIALIMS — JIBE€ CTOPOHBI MeTa0oym3Ma. THIIbI
oOMeHa BeIIECTB: aBTOTPO(MHBIN U TeTepoTpOodHBIN. YYacTHe KHCIOpOoJa B
OOMEHHBIX Tpolleccax. JHEPreTuYeckoe oOecreyeHne KIETKH: MpeBpalieHue
AT® B o00meHHBIX mporeccax. {DOEpMEHTATUBHBIM XapakKTep peakiuit
KJIETOYHOTO MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M
neiictBusa.  Kodepmentsl. Otiuuuss  (GepMEHTOB OT  HEOPTAaHUYECKUX
KaTaau3aTopoB. benku-akTHUBATOPbl U OCNKU-UHTHOUTOPHL. 3aBUCHMOCTH
CKOPOCTH (DepPMEHTATUBHBIX PEAKIIMHA OT Pa3IMUHbBIX (PaKTOPOB.

[lepBuuHbBIA CHHTE3 OpPraHUYECKHX BEIIECTB B KiIETKE. DOTOCHHTES.
AnoxcueenHulll U oKcueenHbulli pomocunmes y oaxkmepuu. Ceemocoouparowjue
nueMeHmsl U NUSMEeHMbl pPeaKyuoHHo2o yeHmpa. Poib XIJIOPOILIacTOB B
nporecce GporocunTeza. CBetoBas U TeMHOBas Gazbl. @Pomoovixanue, Cz., Ca u
CAM-munwvr  ¢pomocunmesa. IlpomyktuBHOCTH  (poTocmHTEe3a. Brusaue
pas3IMUYHBIX ()aKTOPOB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHNE (POTOCHHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTPUDUIIUPYIOIIHE OaKTEPHH, KeJIe300aKTepun, cepoOaKTEprH, BOAOPOTHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHbIe opraHu3Mbl. Bunbl Opoxxkenus. [IpoaykTel OpoxkeHUS U HX
WCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTEN OOJIC3HEH.

AspoOHbBIE OpraHu3MBbl. Oranbl SHEPreTUYECKOrO oOMeHa.
[ToaroroBuTenbHBIM 3Tam. [JTHMKOIM3 — OECKHUCIOPOJHOE PACIICTUICHHE
[JIFOKO3BI.

buonornyueckoe oKHCICHUE, WM KIIETOYHOE JIbIXaHue. Poiab MUTOXOHApUI
B mpoleccax OHOJOTHMYECKOTO  OKHCIeHHWsA.  Llukimnueckue  peakiuu.
OxucnurensHoe (ochopunupoBanue. Ouepeus MeMOPAHHO20 2padueHma
npomonos. Cuumes AT®.: paboma npomonnou ATD-cunmasvl. IIpenmyiecTna
a’poOHOTr0 TyTH OOMEHa BEIIECTB Iepes aHa’pOoOHBIM. h(HEKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.



JleMmoHCcTpanumn

[Hoptpetsr: [x. [Ipuctim, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumer u  cxembl:  «DPOTOCHHTE3», «DHEPreTHUYCCKUH OOMEHY,
«buocunTtes 6enkay, «Ctpoerue GpepMeHTa», « XEMOCHHTES).

O6opynoBanue: CBETOBOM MHKPOCKOTI, 0o0opynoBaHue JUISL
MIPUTOTOBJICHUS] TOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3yueHue KaTaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

Jlabopatopnasi padora «l3ydeHue GHepMEHTATUBHOTO pPACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnasi pabora «CpaBHeHHe mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB OPOKCHUS U JbIXAHH.

Tema 7. HacsiencrBeHHass uHGOpMaLMs U peajin3anus eé B KiIeTKe

Peakuun wmaTtpudHoro cuHTe3a. I[IpuHIUI ~KOMIUIEMEHTApHOCTH B
peaknusX MaTpUYHOTO CHUHTe3a. Peammsarusi HaclIeICTBEHHOW HWHQOpPMAIIUU.
I'enetnueckuit kox, ero cBorcrBa. Tpanckpunuus — Marpuulsli cuHTte3 PHK.
[IpyHLMOBI  TPAHCKPUILIMU:  KOMIUJIEMEHTAPHOCTb, AHTHUIAPAJUIENIbHOCTD,
acuMMeTpu4HOCTb. Co3pesanue mampuunvix PHK 6 ayxapuomuueckou xnemke.
Hexooupyiowue PHK.

Tpancnsuus u e€ sranel. Yyactue tpancnoptasix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue aMuUHOKHCIOT. Pomb
prubocoM B OmocuHTE3€e OelKa.

Cogpemennvie npeocmasieHus o cmpoenuu eeHos. Opranuzaiysi TeHoMa y
MIPOKAPUOT U 3YKApHUOT. Perynsius akTUBHOCTU T'€HOB y MPOKApUOT. ['unoresa
onepoHa (®. XKako0, XK. Mano). Moznexynsaprvle mexanuzmvl IKCNpeCccu 2eH08
y aykapuom. Ponv xpomamuna 6 peeyrayuu pabdomul 2eHog. Perymnsius
0OMEHHBIX MPOIECCOB B KieTKe. KieTouHblil romeocTas.

Bupycel — HekneTouHbie (GOpPMBI KHM3HM M OOJMraTHBIC Mapa3UTHI.
CrtpoeHre TPOCTBIX U CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznenunwiii yuxn J[HK-codepocawux supycos, PHK-cooepoicawux eupycos,
baxmepuogazos. Obpammuas mpancKpunyus, pegepmasa, UHmezpasd.

BupycHbsie 3aboneBaHus dYeloBeKa, >KUBOTHBIX, pactenuit. CIIN],
COVID-19, commanpHble U MEITUIIMHCKUE MTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdata»)
CMPYKMYPHLIX  Ouono2udeckux oanHvlx. Hanomexuonoeuu 6 oOuonoeuu u
meduyune. Ilpoepammupyemvie  @ynkyuu  6benkos. Cnocobvt OdocmasKu
Jlekapcms.

JdeMoHcTpanuu

IToptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUI.

TaOmuuer u cxembl: «buocunre3 Oenkay», «['eHeTHUeCKUI KOO,
«Bupyce», «bakrepuodarmny.

IIpakTnueckas padora «Co3iaHre MOJIEIA BUPYCA».

Tema 8. ’KuzHeHHBIH HUKJ KJIETKH

Knerounslit nuki, ero mepuoasl U peryisuus. Wurepdaza u MuTos.
Oco0OeHHOCTH TpoIleccCoB, MpoTeKaronmx B uHrepdasze. [loaroToBka KIeTku K
neneHuto. Ilpecunrernueckuid  (MOCTMUTOTUYECKUN), CHUHTETHYECKUM U
MOCTCUHTETUYECKUH (MTPEMUTOTUUYECKHUI) IEPHOIbl HHTEP(DA3bI.

Marpuunbiii cunre3 [JHK — permmkanus. [punuuns! permukanun JJHK:
KOMIIJIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTUIAPAIIICIBHOCTD.



Mexannsm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Teromepsl u

TeaoMepas3a. XPOMOCOMHBIMH Ha0Op KIETKHM — KapuoTull. JMIUTOMAHBIA U
raryloOnIHBIA  HAa0Opbl XpoMOcoM. ['oMonoruunbie XpoMocombl. [lomoBbie
XPOMOCOMBI.

Jlenenne kietku — MuUTO3. CTagud MHUTO3a W MPOUCXOJSIIME B HHUX
nponecchl. Tumnsl MuTo3a. KaproknHes u UTOKUHE3. bruonornueckoe 3HaYeHUE
MHTO3A.

Perynsiuusa MutoTrueckoro nukia kiaetku. [Iporpammupyemast kieTouHas
rubesnp — armomnTo3.

Krnerounoe simpo, XxpoMocoMbl, (DyHKIIMOHANIbHAS T€HOMUKA. Mexanuzmobl
npoaughepayuu, oughgepernyuposku, cmapenus u eubeau kiemox. «l{ugposas
K1emKa» — ououngopmamuyeckue mooeiu GyHKYUOHUPOBAHUSA KIeMKU.

JlemoHcTpanuu

Tabmumer 1 cxeMbl: «KWU3HEHHBIH UK KICTKH», «Mutosy, «CTpocHue
xpoMocomy», «Pemmukanus JJTHK».

O6opynoBaHHe: CBETOBOM MHKPOCKOIN, MHKpomIpemnapaTel: «MHTO3 B
KJIETKAaX KOPEIIKa JIyKay.

JlaGopaTtopnass  pabdora  «l3yueHne XpOMOCOM Ha  TOTOBBIX
MUKpOITpenapaTax».

JlaGopaTopHasi pabora «HabOmomeHme muTOo3a B KIETKaX KOHYHMKA
KOpelIKa JiyKa (Ha TOTOBBIX MUKpOIIpenaparax ).

Tema 9. CTpoenue u GyHKIUM OPraHM3MOB

buonornueckoe pazHoobOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBbI.

OcoOCHHOCTH  CTpOEHUST U  JKU3HEACITEIBHOCTH  OJIHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxeu, OJHOKJIETOUHBIE TPHUOBI, OTHOKIECTOYHBIC
BOJIOPOCJIH, APYTUE MPOTUCTHI. KOJIOHWATbHBIE OPTaHU3MBI.

B3anMocBsA3p 4yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHsl U
CUCTEMBI OpraHoB. OpranusM Kak eJIMHoe 11e5oe. ['oMeocTas.

Txkanm pacrenuit. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTenbHAas,
MMOKPOBHAs, MPOBOJSINAS, OCHOBHAs, MexaHn4eckas. OCOOCHHOCTH CTPOCHMS,
(GyHKIIUH 1 pacloIOKEHHS TKaHEH B OpraHax pacTeHHM.

TKaHM )KMBOTHBIX W YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEW: SMUTEIMAIIbHAS,
COCIMHUTEIbHAS, MbIlIeUHas, HepBHasA. OCOOCHHOCTH CTpOeHUS, (QYHKIUH H
PaCIOJIOKEHUSI TKAHEHW B OpraHax »KWBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHble W T€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBbl OPTraHOB J>KMBOTHBIX M ueyioBeka. DYHKIHUHM OpPraHOB U CHUCTEM
OpraHoB.

Onopa tena opranuzmoB. Kapkac pacrenuii. Ckenerbl 0JJHOKJIETOYHBIX U
MHOTOKJICTOUYHBIX HUBOTHBIX. HapykHblii U BHyTpeHHUM ckener. CTpoeHue u
TUIMBI COEAMHECHUST KOCTEM.

JIBmkeHne oOpraHu3moB. JIBM)KEHHE OJIHOKJIETOYHBIX OpPraHU3MOB:
aMEOOMIHOE, )KTYTUKOBOE, peCHUYHOE. JIBM)KEHHE MHOTOKJICTOUHBIX PACTEHUMN:
TPONU3Mbl M HACTHUM. JIBM)KEHHE MHOTOKJIETOYHBIX »XHWBOTHBIX M YEJIOBEKA:
MbItieyHast cucrema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

Ilutanue opranusMoB. llornomieHne BOJBI, YIJIAEKUCIOrO raza |
MHUHEpPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTaHue >KMBOTHBIX. BHYTpHUIONIOCTHOE
M BHYTPHUKIIETOYHOE THIIEBapeHue. lIuTaHue TmMO3BOHOYHBIX KUBOTHBIX.
Otnenbl  OUIIEBAPUTEIBLHOTO  TpakTa.  lIuieBapuTeNbHBIE — YKEJE3BbI.
[TumeBapuTenbHasl CUCTEMA YETIOBEKA.



Jpixanne opranu3moB. JlpixaHue pacteHuil. JlpIXaHu€ IKUBOTHBIX.
Huddysus razoB yepe3 NOBepXHOCTh KieTkU. KoxkHoe apixanue. [IpixaTenbHas
MoBepXHOCTh. JKabepHoe u mnéroyHoe japixaHue. JIpIXxaHuWE MMO3BOHOYHBIX
KUBOTHBIX M YEJOBEKA. OBOJIIOIHUOHHOE YCIOXHEHHE CTPOCHUS JETKUX
MO3BOHOYHBIX JKMBOTHBIX. JIpIxaTenpHass cucTeMa 4YenoBeka. MexaHusm
BEHTWIALIMM JIETKUX Yy NTHI W MICKONUTAKOMNX. Perynsnus IbIXaHus.
JlpIxatenbHbIe 00BEMBI.

TpaHcnopT BEWIECTB y OPraHu3MOB. TPaHCHOPTHBIE CUCTEMBI PACTECHUM.
TpaHcnopT BemecTB y XUBOTHbIX. KpOBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHasi cucteMa ™O3BOHOYHBIX JKUBOTHBIX U uenoBeka. Cepue,
KPOBEHOCHBIE COCyABbl W KpoBb. Kpyru kpoBooOparieHusi. DBOJIIOIHOHHBIE
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMbI MO3BOHOYHBIX >KUBOTHBIX.
Pabora cepana u e€ perymsus.

Brinenenue y opranusmoB. Beinenenue y pacrteHuil. Beigenenue y
#KUBOTHbIX. CokparutenbHble Bakyosd. Opranbl BeiaeneHus. DuibTpanus,
CeKpeluss M O0OpaTHOE BCAaChIBAHME KaK MEXaHW3Mbl pPa0OThI OpPraHoOB
BblJieleHUA. CBsI3b MOJOCTH TeJa C KPOBEHOCHOM M  BBIIEIUTEIBHOMN
cucreMaMH. BpleneHne y IO3BOHOYHBIX >KMBOTHBIX U 4YenoBeka. [loukw.
Crpoenne u pyHkimonrpoBanre Heppona. OOpa3zoBaHHEe MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3alllUTa Y OAHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepwii W MMCTHl TPOCTEHUINX. 3alUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTBa nacCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3ammra y MHOTOKJIETOUYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3Ma ot 6omnesHei. immyHHas cucrema yenoBeka. Kietounsiii u
TYMOpPaJIbHBIA UMMYHUTET. BpOoXKIE€HHBIN U TIPUOOPETEHHBIN criennPUIecKuit
MMMYHHTET. Teopusi KIIOHAIbHO-CeNeKTUBHOTO MMyHureta (I1. Dpaux, @. M.
bepuer, C. Tonerasa). BocnamurenbHble OTBETbl OpraHu3MoB. Poub
BPOXKJIEHHOTO UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHU.

Paznpaxxumocte w peryisinus |y opraHusMmoB. Pasznpaxumocts |y
OHOKJIETOUHBIX OpraHu3MoB. Takcucel. Pa3zmpaxuMocTb U peryysamus y
pacteHuii. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBuas cucrema u pedrektopHas peryisiusi y >KMBOTHbIX. HepBHas
cucteMa M €€ OTHENbl. JBOJIOIUMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX KWUBOTHBIX.
Pednekc u pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbpHas peryisiuus ¥ SHAOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKene3bpl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW M 3HIOKPUHHON cucteM. ['mnotanamo-runoduszapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupel u cxembl: «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
BoZopocim», «bakrepun», «lIpocreitmmey, «Opranbl BETKOBBIX PACTCHUIN»,
«CucrtemMbl OpraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cuctemMbl», «CTpoeHue cteds»,
«CTpoeHue JIMCTOBOM IIACTUHKWY», « TKaHU KUBOTHBIX», «CKEIET 4elOBEKay,
«ITumeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTenpHas
cucrema», «HepBHas cucrema», «Koxka», «MpllieyHas CUCTEMay,
«BblenurenbHas cucremMay, « JHIOKpPUHHAS cuctemay, «CTpOeHUE MBIIIIBDY,
«Ammynuter», «KumeuyHnononoctHele», «Cxema TUMTaHUS  PACTCHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHUE THUIPHI»,



«Crpoenue mianapun», « BHyTpeHHEe CTpOCHHE NOKAEBOTO 4epBs», «HepBHas
cuctreMa peid», «HepBHas cucrema garymkuw», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHas cucrema nrTuny, «HepBHas cucrema
MJIEKOTTUTAIomuXx», «HepBHas cuctema uenoBeka», «Peduexcey.

O6opynoBaHme: CBETOBON MHKPOCKOII, MUKPOTIPETIapaThl OTHOKICTOYHBIX
OPraHu3MOB, MHUKPOIIpEenapaTbl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUICKIIMHU
HACEKOMBIX, UTJIOKOKHX, JKUBBIC IK3EMIUISIPHl KOMHATHBIX PacTeHUH, repOapuu
pacTeHUW pPa3HBIX OTHEIOB, BJAXHBIC IPENAPAThl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECTO3BOHOYHBIX WBOTHBIX, CKEJIET 4YEeIOBEKa,
o0opynoBaHuE IS JEMOHCTPAIlMM TIOYBEHHOTO W BO3AYIITHOTO THUTAHUS
pacTeHUl, pacHierIeHUs] Kpaxmaia U OelIKOB TOJa JeHCTBUEM (PEpMEHTOB,
o0opynoBaHUE i JCMOHCTPAllMA OMBITOB 1O HW3MEPECHHUIO >KHU3HEHHOM
€MKOCTH JIETKUX, MEXaHW3Ma JbIXaTEJIbHBIX JBW)XEHHUM, MOJEIH TOJOBHOTO
MO3ra pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGopaTopHnas padora «/3yueHne TKaHel )KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazMmHokeHUe M pa3BUTHE OPTaHU3MOB

dopMbI pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKJII0Yasi BET€TaTUBHOE) U
nojoBoe. Buabsl 0ecnosoro pa3MHOXKEHHUS: IOYKOBAHHE, CIOPYJISALMS,
dbparmeHTanus, KIOHUPOBAHUE.

ITonoBoe pazmuoxkenue. IlonoBbie KiIeTKHU, Wian rameTsl. Meiio3. Craauu
Meno3a. IloBenenue xpomocom B Mmenose. Kpoccunrosep. buonornueckui
CMBICII MEHO03a U ITOJI0BOIO Ipouecca. Meno3 u ero MecTo B JKM3HEHHOM LMKIIE
OpPraHu3MOB.

[IpenzapoasimeBoe pa3zButue. ['ameroreHe3 y KUBOTHBIX. IloJiOBbIE
xene3pl. OOpa3zoBaHME M pa3BUTHE TMOJOBBIX KieToK. CrnepMmaroreHe3 u
ooreHe3. CTpoeHHE MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe M AMOPHOHAIBLHOE pa3BUTHE KUBOTHBIX. CHOCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHUS —
HayKa O Pa3BUTHHM OpPraHu3MoB. Mopgoeenes — 00Ha u3 2iasHuIX npooem
ambpuonocuu. Konyenyus mopgocenos u mooeru mopgoeenesa. Cramuun
AMOpUOTreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). JpoOnenue. Tumbl
apoOneHus. /lemepmunuposannoe U  HeOEPMUHUPOBAHHOe  OpobIieHue.
bracmyna, munet 6nacmyn. OcCOOCHHOCTH ApOOJCHUS MJIICKOTHUTAIOIINX.
3apojbllieBble JMCTKU (TacTpyssiius). 3akiajka OpraHoB W TKaHEH U3
3apOJBIIIEBbIX JINCTKOB. B3anmHOEe BIMAHME YacTed Pa3BUBAIOLIETOCS
3apojpliia (AMOpUOHATBHAS UHAYKIIMS). 3aKiIajiKa MjIaHa CTPOCHUS KUBOTHOTO
KaK pe3yjbTaT HMEpapXMUECKUX B3aUMOJACHCTBUII Te€HOB. BrusHue Ha
AMOPUOHATILHOE PA3BUTHUE PA3IMUHBIX (DAKTOPOB OKPYIKAIOIIEH CPEIb.

Poct u pasButue xuBOTHBIX. [locTaMOpuoHanbHbIl nepuos. [lpsmoe u
HenpsiMmoe pas3BuTue. PasButue ¢ Meramopdo3oMm Yy OEClO3BOHOYHBIX U
MTO3BOHOYHBIX JKUBOTHBIX. BHOJOTMYECKOE 3HAYEHHE MPSAMOrO0 M HEMPSMOTO
pPa3BUTHA, UX PACOPOCTPAHEHHE B MpUpoAe. TUIbl pocTa )KUBOTHBIX. PaKTOPHI
pEeryJsiiuu pocTa >KUBOTHBIX W uenoBeka. Craguum MOCTIMOPHOHATBLHOTO
pa3BUTHA y )KUBOTHBIX U uenoBeka. [lepronbl oHTOreHe3a yenoeka. CtapeHue
Y CMEPTh KaKk OMOJIOTHUECKHE MPOIECCHI.

Pasmuoxenue u pasButue pacreHuit. 'amerodpur u cnopodur. Meiio3 B
KU3HEHHOM IHUKJe pacTeHuid. OOpa3oBaHHWe CIOp B TMpollecce Meio3sa.
I'ametorene3 y pactenuii. OIUIOJOTBOPEHUE M PA3BUTHUE PACTUTEIBHBIX



opraHu3MoB. J[BOIHOE OIJIOIOTBOPEHHE y IBETKOBBIX pacTeHmit. OOpa3oBaHue
Y Pa3BUTHUE CEMEHU.

MexaHu3Mbl PEryJIAIUA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JemoHcTpanuu

IToptpetsi: C. I'. HaBamun, X. [lInemas.

TaOmumer 1 cxembl: «BereratuBHOE pa3MHOXKEHHE», «THIbI Gecroaoro
pa3sMHOXEHUD), «Pa3MHOXEHNE XITaMUAOMOHAIb», «Pa3MHOXKEHNE 3BIIICHBDY,
«PazmHoOxkenue  ruape», «Meno3z», «XpoMocombl», «l'ameToreHesy,
«CTtpoeHue AUIEKIEeTKN U criepMaTro3onia», «OCHOBHBIE CTaIMM OHTOTEHE3a,
«IIpssmoe u Hempsimoe pazButue», «Pa3zBuTme Maickoro xyka», «Pa3Burne
capanun», «Pa3Butue mArymkm», «/IBOWHOE OIIOAOTBOPEHHUE y LBETKOBBIX
pactenuit», «CTpoeHue CeMSH OJHOAOJBHBIX M JBYJOJIbHBIX PAaCTECHUI,
«KW3HEHHBIM [UKI MOPCKOM KamycTb», <« KU3HEHHBIA WHUKI MXay,
«OKu3HEeHHBIN NHUKII MAITOPOTHUKAY, <« KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKpPOIpENapaThl SIMIEKIECTOK H
CIIEpMATO30UI0B, MOAENb «L{UKI pa3BUTHS JIATYLIK.

JlaGopaTopnasi pabora «M3yyeHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPEINapaTaxj».

IIpakTnueckass padora «BbIsiBIIEHHE NMPU3HAKOB CXOJCTBA 3apOJbILIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass paGora «CrpoeHue OpraHoB pPa3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M U3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W Ppa3BUTUS TEHETUKU Kak Hayku. Paboter T
Mengens, I'. ne @pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Padoter H. K. Komnprosa, H. M. BaBunosa, A. H. benosepckoro, I'.
J. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TOHATUS W CHMBOJBL. |'OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U
PEIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAsl JUHUS, THOPHUIBI,
reHotur, (enoturn. OCHOBHBIE METOAbl TEHETHKU: THUOPHUIOIOTHYECKUH,
IUTOJIOTUYECKUI, MOJICKYJISIPHO-TEHETUYECKHU.

JdeMoHCcTpanuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsos, H. U.
Basunos, A. H. benozepckuii, I'. . Kapneuenko, 0. A. ®ununyenko, H. B.
Tumodeer-PecoBckui.

Tabnuubel 1 cxeMbl: «MeTo bl TeHETUKI, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuass pabora «/[po3odpuna kak OOBEKT TI'E€HETUYECKUX
UCCIIEAOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHuens — 3aKOH
eANHO00pa3usi TUOPHUIOB MEepBOro mokoJieHus. I[IpaBuino noMUHUpOBaHUS.
Bropoii 3akoH Menzaenss — 3aK0H pacllieIuieHus] Npu3HakoB. LluTonornyeckue
OCHOBBI MOHOTMOPHIHOTO CKpelIuBaHus. [ unmoresa 4ucToThl ramer.

AHanuzupyromee CKpeLUBaHUE. IIpomexyTOoUHbIN Xapaxkrep
HacaenoBaHus. Pacuienienue npu3HakoB IPYU HETIOJIHOM JOMUHHUPOBAHUM.
HuruOpuaHoe ckpemmBanue. Tperuit 3akoH MeHnaens — 3aKOH

HE3aBUCHUMOI'O HaCJICAOBaHUA IMIPU3HAKOB. HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI
JII/IFPI6pPIJIHOFO CKpCIINBaHU:.



CueruienHoe  HacienoBaHue mnpuszHakoB. Pabotrer  T. Moprana.
CueruieHHOE HacleJ0BaHUE TE€HOB, HApPYILICHHE CIECTUICHUS MEXIy TEeHaMHU.
XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH.

I'eneTnka nona. XpoOMOCOMHBIM MEXAHU3M ONPENEIICHHS Tos1a. AyTOCOMBI
U TIOJOBBIE XPOMOCOMBL. ['OMOramMeTHBlii H  TETEPOraMETHBIM  MOJL.
['eHeTnueckass CTpyKTypa NOJIOBBIX XpoMocoM. HacienoBaHune npu3HAKOB,
CUEIUIEHHBIX C TTOJIOM.

I'eHotnun kak wenocrHas cucrema. [lmeroTrponusi — MHOKECTBEHHOE
JNEUCTBUE TeHa. MHOXECTBEHHBIM ajuien3M. B3auMoIeincTBUE HeallIeIbHbBIX
reHoB. KommiementapHocts. Onuctas. [lomumepus.

['eHeTHYEeCKUIT KOHTPOJIb PA3BUTHSI PACTEHHMH, XKUBOTHBIX M YEJIOBEKa, a
Takke (DU3NOIIOTMYECKUX IPOIECCOB, MOBEJACHUS M KOTHUTHUBHBIX (DYHKIIWU.
['eHeTnueckne MeXaHM3Mbl CHMOMOTE€HE3a, MEXAaHU3Mbl B3aUMOJICHCTBHS
«XO3MH — Tapa3uT» U «XO35UH — MHKPOOMOMY». ['eHeTWyeckue acheKTh
KOHTPOJISI U U3MEHEHHUSI HACJIEICTBEHHOW HH(POPMAIIUK B TTIOKOJICHHIX KIETOK U
OpPraHu3MOB.

JdemoncTpanuu

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

Tabmuuer u cxembl: «IlepBbiii U BTOpOU 3akoHBl Mennens», «Tperwii
3akOH  Mengens»,  «AHanu3upyloliee  cKpemuBaHue»,  «HemomHoe
JOMHUHHpOBaHUE», «CIIETUICHHOE HACJECJIOBAHHE MPU3HAKOB Y APO30(DUIIBI,
«I'enetnka mona», «Kapuotun denoeka», «Kapuotum apo30QpuiIs»,
«Kapuotnn  ntune», «MHOXKECTBEHHBIM —aiienu3M», «B3aumoaencrsue
TE€HOBY.

O6opynoBanue: MoOJeNb IJs JEMOHCTpAIllMd 3aKOHOB eIuHOOOpa3us
rUOpUIOB TIEPBOTO TMOKOJCHUS W pACHICTUICHHS] MPU3HAKOB, MOJETb IS
JEMOHCTPALlMM 3aKOHA HE3aBMCHUMOI'O HACJIEAOBAHUS NPU3HAKOB, MOAEIb IS
JEMOHCTpPALMH CLEIJICHHOTO HACJIEIOBAaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zodumnay.

IIpakTnueckass padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUS y APO30(PHITBD».

IIpakTuueckass padora «l3yueHue pe3yabTaToB JAUTHOPHUIHOTO
CKpEIMBaHUS y APO30(PHITB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue renotuna u cpeasl npu GopmMupoBaHuHM (EHOTHUIA.
N3mMeHunBOCTh MpU3HAKOB. KayecTBEHHBIE M KOJUYECTBEHHBIE IPU3HAKHU.
Buabl N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIIEICTBEHHASL.

MopaudukannonHas HU3MEHYUBOCTh. Ponb cpensl B (opmupoBaHuM
MOAU(PUKAIIMOHHON U3MEHYUBOCTH. Hopma peakiuu MPU3HAKA.
Bapuarnmonnsiit psang u BapuanmonHas kpuBas (B. Moranncen). CpolicTBa
MOIU(PUKALUOHHON U3MEHYMBOCTH.

['enoTunuueckas U3MCHYHMBOCTD. CBoiicTBa F€HOTUITNYECKOM
N3MCHUYNBOCTH. BI/II[BI FeHOTUIIMYECKOM HW3MEHYHUBOCTH: KOM6I/IHaTI/IBHaH,
MyTalluOHHAasA.

KomOuHaTuBHAsS M3MEHYMBOCTL. Mei03 M IIOJIOBOU mponecc — OCHOBa
KOMOMHATHBHOM H3MEHYHMBOCTH. PoOJb KOMOMHATHBHOM W3MEHYHUBOCTH B
CO3JaHNHU I'CHCETHUYCCKOI'O pa3H006pa3H;I B IIpcaciiax 0JHOro Buaa.

MYTaIII/IOHHaSI N3MCHYMUBOCTS. BI/I}II)I MYTaHHﬁI I'CHHBIC, XPOMOCOMHBLIC,
reHomMuble. CIIOHTaHHBIE H HWHAYIIHUPOBAHHBIC  MYTallHUH. ﬂ)leHI:IC )51
OUTOINIA3SMATUYCCKUC  MYTAllUU. ComaTtnueckne U  TIOJIOBBIC MyTalluu.
HpI/IIII/IHBI BO3HUKHOBCHMU MyTaHHfI. MYTaFGHBI U UX BJIWAHNUC HA OPraHU3MBI.



3aKOHOMEPHOCTH MYTAILMOHHOT'O IPOLECCa. 3aKOH TOMOJIOTUYECKUX PSAOB B
HacnencTeeHHoi n3menunBocty (H.M. BaBunos). BHesnepHas u3MEHYHMBOCTh U
HACJIEICTBEHHOCTb.

Dnuecenemuxa u 3NUSEHOMUKA, POTb SNUCEHeMUYeCKUX @akmopos 6
HACe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabmumer m  cxembl: «Buasl wm3mMeHunBocTH», «MoaudukamuoHHas
U3MCHYHUBOCTHY, «KoMmOuHaTnBHAS U3MCHYHUBOCTHY, «Meiio3y,
«OmnomorBopeHue», «l'eHeTMUecKkne 3a0o0JieBaHUS  YeloBeKa», «Bums
MYTaLU».

O6opynoBaHue: )XUBBIC B repOapHbIC dK3EMILIIPhl KOMHATHBIX PACTCHUM,
pucyHkH ((poTtorpadun) )KUBOTHBIX C PA3IMYHBIMU BHIAMH U3MCHYMBOCTH.

JlaGopaTopHnas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTU. [locTpoeHHMe BapHallMOHHOTO psga M
BapUALIHOHHOU KPUBOW.

IpakTuueckas padora «Myrtammu y aApo3oduiabl (HA TOTOBBIX
MHUKpPOTIpenaparax).

Tema 14. I'eneTnka 4esioBeKa

Kapuotumn yenoseka. MexayHapoHast mporpaMma HUCCIIEI0BaHHUS T€HOMa
yejmoBeka. MeToapl  HM3yYCeHUsS TE€HETMKM YEJIOBEKA: TI€HECAIOTHYECKUN,
OJIM3HEIOBBIH, LIUTOTEHETUYECKUIA, MOMYJISIIUOHHO-CTATUCTUYECKU U,
MOJICKYJISIPHO-T€HETUUECKUH. CoBpeMeHHOE ONpPENICJIECHUE  TECHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C IIOMOIIBIO
[111P-ananu3a. HacnencTBeHHbIe 3a00JICBaHUSA  YCIOBEKa. [ C€HHBIE U
XpPOMOCOMHBIC  0OJIE3HH  4YeJOBeKa. bonesnn ¢ HacienCTBEHHOU

MPEAPacIONOKEHHOCTBIO. 3HayeHue MEIMUITUHCKOM TE€HETUKHU B
MPEOTBPAICHUN M JICYCHUN N'eHETHYECKUX 3a00JIeBaHUN desloBeKa. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE. CTBOJIOBBIC KJICTKH. ITonsiTue

«TEHETUYECKOTO Tpy3a». OITUYECKHE AacCHeKThl HCCIeAOBaHUN B 00JIacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KJIIETOK.

['enernueckue (HhakTOpPhl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy M XUMHUYECKOMY  3arpsi3HCHHUIO  OKpYXalolled  Cpelibl.
I'enernueckas npeapacnoyioKEHHOCTh YEJIOBEKA K ITATOJIOTHSM.

JdeMoHcTpanuu

Tabmuue! u cxemsl: «Kapuortun yenosekay, «MeToabl U3yUeHUsI TEHETUKH
yesioBekay, «l 'eHeTnyeckue 3a00IeBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanus W CeIeKUUs. 3apOXKIACHUE CEIEKIUU W JTOMECTUKALHH.
VYuenne H. W. BaBunoBa o IleHTpax MNPOUCXOXKICHHS W MHOT000pa3us
KYJIbTYPHBIX pacTeHUM. Posb celeKunu B CO31aHUN COPTOB PACTEHUU U IOPOL
#KUBOTHbIX. CopT, Mopoaa, IUTaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HacneACTBeHHOM wu3meHunBocti H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM padoThI.

Metoasl ceneKIMOHHOM pPaboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIM U
UHAUBUYANbHBIA.  JTanbl  KOMOMHANMOHHOW  cenekiuu.  Mcnbeitanue
npou3BoJUTeNed Mo MOTOMCTBY. OTOOp MO TEHOTUITY C TTOMOIIBIO OIIEHKH
(eHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMolbio aHanu3a JIHK.

NckyccTBeHHBIM  MyTareHe3 Kak METOJ  CEJeKIIMOHHOM  paloThI.
PaguanmoHHpli M XUMHYECKHMA MyTareHe3 Kak MCTOYHUK MyTalud Y



KyJbTYpHBIX ()OpM OpraHu3MOB. Vcmosb30BaHME T€HOMHOTO PETAKTUPOBAHUS
1 MeTos10B pexomOuHaHTHBIX JIHK nis momydenus ncxogHoro Marepuana Jjis
CEJICKIINH.

[Tonyuenue MOJIUIIIIOUIOB. BuyTtpusunosas ruOpUAN3aLINSL.
bmuskoponcTBeHHOE — cKpemuBaHWe, WM WHOpuAwHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcrnosib3oBaHue
reteposuca B ceneknuu. Otnanéunas rudbpuausanus. [Ipeogonenne 6ecruroams
MEXBHUJIOBBIX THOPUIOB. JIOCTHXKEHHMS CEJIEKIMU PACTCHUHW U JKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3yYeHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX pPAaCTECHUMN
U UX JHKAX pPOJWYeld Uil CO3JaHHUsd HOBBIX COPTOB M THOPHIOB
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp. H3yuenue, coxpaumenue u ynpaeneuue
2EHEMUYECKUMU  Pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX
HCUBOMHLIX 8 YEeNAX VIYUUIEHUSL CYUJeCMBYIOWUX U CO30AHUsl HOBbIX NOpPOO,
JUHUL U KPOCCOB, 8 MOM YUCAe C NPUMEHEHUEeM COBPEMEHHbIX Memo0o8
HAYYHBIX UCCTIe008AHUM, NEPed08blX udell U NePCneKmuBHbIX MexHOI02Ul.

JlemoHcTpanuu

IToptpers: H. 1. Basuios, . B. Muuypun, I'. JI. Kapneuenko, I1. II.
JIykbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmumer u  cxembl: «LleHTpBl TPOUCXOXICHHS W MHOroo0pa3us
KYJIbTYPHBIX PacTeHUI», «3aKOH IOMOJOTHMYECKMX PSIIOB B HACJICJACTBEHHOM
M3MEHYUBOCTH», «Metonbl cenekiun», «OTmnaléHHas THOpUIU3AIUY,
«MyTtarenes».

JlaGopaTtopnass pabGora «l3ydyeHue COPTOB KyJbTYpHBIX PAcCTEHUU H
MOPOJ AOMAITHUX )KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METOJI0B CEJICKIIMU PACTCHUI».

IIpakTnueckas padora «IIpuBUBKa pacTeHUIN.

Ikckypeusi «OCHOBHBIE METOJIbI M JOCTHMIKEHHUSI CEJEKIIMU PAacCTCHUH U
KUBOTHBIX  (HAQ  CEJIIEKIMOHHYIO  CTaHIMIO,  TUIEMEHHYIO bepmy,
COPTOUCIIBITATCIIbHBIA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OPATOPHIO
arpOyHMBEPCUTETA UJIK HAYYHOTO LICHTPA)».

Tema 16. BuorexHos0rusi ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEeKTHI, UCIOJIB3yeMble B OMOTEXHOJOTUM, — KJIIETOYHBIE M TKaHEBHIC
KyJbTYpPbl, =~ MHUKPOOPTaHM3MbI, WX  XapaKTepUCTUKA. TpaauivoHHas
OMOTEXHOJIOTHS: XJICOOTIEUeHUE, IIOJyYeHHE KHCIOMOJIOYHBIX IIPOJYKTOB,
BUHOJIeue. Mukpoouosorudeckuii cuaTe3. OOBEKTHl MUKPOOHOIOTHYECKUX
texHosorui. [Ipon3BoacTBO 6€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTMH M UHCTPYMEHTOB 1I€JICHANIPABICHHOTO M3MEHEHUS
W KOHCTPYUPOBAHMSI TE€HOMOB C II€JIbI0 TMOJYYCHHUS] OpPraHu3MOB U HUX
KOMITOHEHTOB, COJIEPIKAIllMX HE BCTPEUAIOIIUECS B IPUPOJIe OMOCUHTETHYECKUE
MyTH.

Knerounas naxenepus. MeToabl KyJbTyphl KJIETOK U TKaHEW PACTCHUU U
KUBOTHBIX. Kpuobanku. ComaTuueckass THOpHAM3ALUS M COMATHYCCKUMA
aMOpuorenes3. Mcnosbp3oBaHue Tarjiowa0B B CEJICKIMH pacTeHuu. [lomyuenue
MOHOKJIOHAIbHbLX anmumer. Hcnonvzoeanue - MOHOKIOHANbHLIX u
NOJUKIIOHAIbHBIX aHmumenl 6 Meouyune. VICKYCCTBEHHOE OIUIOJOTBOPECHHE.
PexoHCTpyKIMsT ~ SIMUEKIETOK U KJIOHUPOBAHME  JKMBOTHBIX.  MeToj
TPaHCIUIAHTALNH SIJIEp KIETOK. TexHono2uu 0300posienus, Kyabmusupo8anus u
MUKDOKIOHATILHO2O PAZMHONCEHUS CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMocomMHasi U TeHHas WHXXeHepus. VICKyCCTBEHHBI CHHTE3 reHa u
koHcTpyupoBanue  pexkomOuHanTHbIX JIHK.  Coszdanue  mpamnceenmvix



opecanusmosg. JIOCTHKEHUS H TMEPCHEKTUBBI XPOMOCOMHOW M  T€HHOU
WHXEHEPUH. DKOJOTUUECKUE U ATUYECKHUE TPOOJIEMbI TeHHON MHKEHEPHUU.

Menunuackue OunorexHomornu. l[locTreHomHass mm@poBas MeEAUITUHA.
[MI[P-nquarnoctrika. MeTaOOJIOMHBIA aHAIU3, TEHOLICHTPUYECKUN aHaIu3
MPOTEOMA YEJOBEKA I OLEHKM COCTOSIHHSI €ro 340poBbi. lcnonp3oBaHue
CTBOJIOBBIX KJIETOK. TapretHas Ttepamnusi paka. 3D-Ouounkenepust mis
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3JTaHUS
KOMILUIEKCHBIX TKaHEW COYETaHUEM TEXHOJIOTUH TPEXMEPHOr0 OMOMPUHTHUHTA U
ckaddonauHTa 1715 PeIIeHns 3a1a49 MePCOHATN3UPOBAHHON MEUITUHBI.

Coznanve BEKTOPHBIX BAKIIMH C IEJIbI0 O0OECTICUeHHs] KOMOMHUPOBAHHOM
3amuThl 0T Bo30yauTeneit OPBU, ycTtaHoBiIeHHE MOJIEKYJISIPHBIX MEXAHU3MOB
¢bynkuuonupoanusi PHK-comepkamux  BUpycOB, BBI3BIBAIOIIMX  0CO00
ornacHble 3a00JI€BaHUs YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanuu

Tabmuuer wu  cxemsl:  «Vcmonp30BaHWE  MHUKPOOPTaHU3MOB B
MPOMBILIJICHHOM  IPOU3BOACTBE», «Knerounas wunHxenepus», «l'eHHas
VHXXECHEPUSD).

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTHH.
IIpakTnueckas padora «llonyyeHrne MOTOYHOKUCIBIX MPOAYKTOBY.

IkcKkypeusi «buoTexHONOrMsT — BaKHEWIIas MPOM3BOJUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHUECKOE MTPOU3BOICTRO)».
11 KUIIACC

Tema 1. 3apoxkaeHue U pa3sBuTHE 3BOJTIONUOHHBIX MPEIACTABJICHUH B
OuoJioruu

OpomonuonHas teopusi Y. JlapBuna. IlpeanochUlKu BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AearenbHocTh Y. JlapBuHa.

JIBwxyume cuiabl  3Bodonuu  BujgoB 1o Y. JlapBuHy (BBICOKas
MHTEHCUBHOCTh Pa3MHOKEHUSI OpPraHW3MOB, HACJIE€JICTBEHHAs H3MEHUYHMBOCTD,
00pr0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmiierne cunTeTHdeckoil Teopun 3Bomornuu (CTD). HelrpanbHas
teopust dBosroniuk. CoBpeMEHHas HBOJIIOLMOHHAS OWOJOTHs. 3HA4YCHUE
ABOJIFOIMOHHONW TeOopuu B (OPMHPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa.

JemoHncTpanuu

IToptpetsl: Apuctotens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kroswe, Y. Hapsun, C. C. YUerBepukos, U. U. IlImansraysen, k. XonaeiH, /.
K. benses.

Tabmuuer u cxembl: «Cucrema sxuBoil mpuponsl (mo K. JluaHero)y,
«Jlectnunia xuBbBIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOONICHN y pacTeHud u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsuna», «Haxomxku Y. [lapBuna», «Dopmsl
O00prOBI  3a  cymiecTtBoBaHue», «llopoasl romybOeit», «MHoroobpasue
KyJbTYpHBIX (opMm KamycTb», «llopompl moMamHuX KUBOTHBIX», «Cxema
oOpa3zoBanusi HOBbIX BumoB (mo Y. [lapBuny)», «Cxema COOTHOIICHHS
JOBIKYIIUX CHJI 3BOJIOIUN», «OCHOBHBIE MOJOXEHUS CUHTETUYECKOW TEOPHUHU
ABOJIIOLINI.

Tema 2. MUKPO3BOIIOLNS U €€ Pe3yJIbTaThl

[Tonmynsiuua Kak »BJeMEHTapHas eauHuna 3Botouud. CoBpEeMEHHbIE
METO/bl OIEHKM TE€HETUYECKOTO pa3HOOOpa3usi W CTPYKTYpPhl TOMYJISIUN.



N3menenne rteHo(OHIA TOMYIANMA KakK dSJIEMEHTAPHOE SBOJIOIMOHHOE
sBJIeHHE. 3aKOH TeHeTndeckoro paBHoBecus J[x. Xapmau, B. Baitabepra.

OneMmeHTapHbie (aKTOpPbl (IBUKYILIME CHIIBI) 3BOJIONUU. MyTallMOHHBIN
nporecc. KomOuHaTuBHAs W3MEHYMBOCTh. JIpeiid TeHOB — ciydailiHbIe
HEHAIpaBJICHHbIE WM3MEHEHMSI YacTOT aulelied B momymsanusx. OGP exT
ocHOBaTeNd. Ipgexm Oymouiniounoco eopaviuka. CHUdCEHUe 2eHemuyecKo2o
pasHoobpazus: npuuuHvl u creocmesus. Ilposenenue sghpghexma opeiigha 2enos 6
oorvuwux u  manvlx  nonynayuax. Murpanmun.  W3onsuus  MOMYIISITHAA:
reorpadudeckas (IpocTpaHCTBEHHAs), OMoIornyYecKast (PEnpoIyKTHBHAS).

EcrecTBenHbIit oTOOp — Hampamistomuid ¢GakTop 3Boionun. DopMbl
€CTECTBEHHOTO OTOOpa: JABWKYIIUH, CTAaOWIM3UPYIONINN, pPa3pbhIBAOIINI
(mm3pyntuBHbIi). [lomoBo#t 0T60p. BO3HMKHOBEHNE U BOMIONUS COIUATBHOTO
MTOBEJICHUS )KUBOTHBIX.

[IpucnocoOsIeHHOCT, OpPraHU3MOB Kak pe3yiabTaT MHUKPOIBOIIOLIHH.
Bo3HukHOBeHHEe  mpHUCTIOCOONIEHWN Yy  OopraHu3MoB.  ApomMopdo3sl U
AIMOAaNITALU Y. [Ipumepsl MPUCTIOCOOICHHIA y OPraHU3MOB:
Mopdosoruueckue, (HU3NOIOTHUUECKHE, OMOXMMUYECKHE, TOBEACHUYECKUE.
OTHOCHUTENBHOCTh TPUCTIOCOOJICHHOCTH OPTaHNU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpasoBanue Kak pe3yibTaT
MUKpPOABOMIOIUHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BU1000pa30BaAHUS: aJUIONIATPUYECKOE (reorpaduueckoe),
CUMMAaTpUueckoe  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (IOJIUILIOMIU3ALINS,
rubpuauzanys). JJIMTensHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp aBomonmoHHONW OWONOrMUM B pa3palOTKEe HAYYHBIX METOJOB
coxpaHeHus: OnopazHooOpazusa. MUKPOIBOIIONKSA ¥ KOABOIIOIHUS MMAPA3UTOB U
X X035ieB. MexaHu3mbl (HOPMUPOBAHHS YCTOMUMBOCTH K AHTHOUOTHUKAM U
crocoObI OOPHOBI C HEM.

JdeMoHcTpanuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmumer 1 cxembl: «MyTallMOHHAs W3MEHYMBOCTHY, «llomynsmuoHHas
CTpyKTypa Buza», «Cxema mposiBIeHusi 3akoHa Xapau—BaiinOepray,
«JIBMKyIlIME CHUJIBI 3BOJIOLMNY», «IJKOJOIMYECKAs] W30JIALUSA MOIYJISLHMA
ceBaHCcKol Qopenn», «I'eorpaduueckast U30A1Us TUCTBEHHULIBI CUOUPCKON U
JYCTBEHHULBI NaypcKoib», «llomyaiuoHHbIe BOJIHBI YHCICHHOCTH XUIIHUKOB
U KepTB», «Cxema NeWCTBHS €CTECTBEHHOro oTOopa», «Popmbl OOpHOBI 3a
cyliecTBOBaHue», «MHAycTpHalbHbIA MeNnaHu3sM», «KHUBbIE HCKOTAEMBIEY,
«IToxkpoBUTENBCTBEHHAsA OKpacka >XKUBOTHBIX», «lIpegynpexnaromas okpacka
KUBOTHBIX»,  «Duzmonorunueckne  amanrtanum»,  «lIpucnocobieHHOCTH
OpraHU3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepuu BHaa», «BUIbI-IBONHUKN,
«Ctpyktypa BuUaa B npupoae», «CrnocoObl  BHUI000pa3oBaHUsY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BUJIOB JAHBIIIC,
«IKOJOTrHYeCcKOe BUA000pa30BaHue BUIOB CUHUID, «lloMuImonabl pacTeHuiny,
«KamycTHO-peieunbIit THOpUIY.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMbIX, dYyuesa
OTUI] U 3Beped C MpUMEpaMH pa3IUYHbIX MPUCIOCOOJICHUN, Yyuyesna MNTULl U
3Bepeil pa3HbIX BUIOB, repOapuu pacTeHUN OMU3KUX BHUJIOB, 0OPA30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padora «BbIsBIIEHHE HU3MEHUYMBOCTH y OCOOEH OJIHOTO
BUJIA».



Jlaboparopuasi pabGora «lIpucrmocoOneHuss OpraHU3MOB U WX
OTHOCHUTEINbHAS 11eJIeCO00Pa3HOCTHY.

JlabopaTropnasi pa6ora «CpaBHEHHE BHIOB IO MOP(OIOTHUECCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJibTaThI

Mertoasl u3yueHus: Makpol3Bosionuu. IlaneoHTonmornueckue MeETOAb
u3ydeHus: odBomonuu. Ilepexomubie (GopMbl W (UIOTSHETUYECKUE PSIIBI
OpraHU3MOB.

buoreorpaduyeckue Metoasl n3ydeHus »Bomonuu. CpaBHeHHE GIOPHI U
(dayHbl MaTepUKOB M OCTPOBOB. buoreorpaduueckue obnmactu 3emun. Bumapl-
SHJEMUKHU U PEIIUKTHI.

OMOpHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(OJIOTUYECKHE  METOIBI
M3YUYCHHS] HBOJIONMHU. ['€HEeTHYEeCKHe MEXaHU3MbI SBOJIOIMU OHTOTE€HE3a M
MOSIBJIICHUS] 3BOJIIOLIMOHHBIX HOBIIECTB. [OMOJOTHYHBIE M aHAJIOTUYHBIE
opranbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMUYECKHUE W  MATeMAaTHYEeCKHE METOJIbl  HW3YUYCHHUS  DBOJIIOIUHU.
['omonoruunsie reHbl. COBpEeMEHHBIE METOJBI MOCTPOCHHUS (DUITOTEHETUIECKUX
JEPEBHEB.

XpOMOCOMHBIE MyTaIlUU U SBOJIOLHS TEHOMOB.

OOmue 3aKOHOMEPHOCTH (TMpaBwia) HSBOMONUHU. [IpuHyun cmemsl

dyHKYUL. HeoGpaTtumocTs SBOJIIOLMH. AnanTuBHas paauarus.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIIUM.
JdemoncTpanuu
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkelb.
Ta0au1m! u CXEMBI: «DPUI0reHeTHYECKUMN s JIOIIa N,

«ApxeonTepukcy, «3Bepo3yoObie smiepbl», «Creronedansny, «PurHHOPUTHY,
«CeMeHHbIE TanoOpOTHUKWY», «buoreorpaduueckue 30HBI 3emin», «lpeiid
KOHTUHEHTOBY», «Penukthl», «HavanbHble cTaguu SMOPHOHAIBLHOTO Pa3BUTHS
MMO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OPraHbD»,
«PynumeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpPHI  YEJIOBEKAa U
muUMnan3e», «l JaBHbIe HANpPaBJICHHs IBOMIONUNY, «OO0IIME 3aKOHOMEPHOCTH
SBOJIIOLII.

O6opynoBanue: KOJUJICKLIUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpraHU3MOB, MYJISKH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pyAUMEHTApPHBIX OPTAHOB
Y aTaBU3MOB, KOJJIEKIIUN HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble TUMOTE3bl MPOUCXOXKICHUS KU3HM Ha 3emisie. AOUOTEHE3 U
naHcriepmus.  JloHaydyHble  TPEACTABICHUS O  3apPOXKICHUU  KU3HH
(kpearmmonu3M). ['HUmore3a MOCTOSHHOTO CaMO3apOXKACHHUS KU3HU M e
onpoBepxkenre omnbitaMmu  ®. Pemu, JI. Cnamwmanuanu, JI. Ilacrepa.
[IpoucxoxneHne Ku3Hu U aCTPOOUOIIOTHSI.

OcHOBHBIE ~ JTalbl  HEOpraHWYecKou  sBomwonuu.  IlnaneraphHas
(reosoruyeckasi) SBOJIOLMA. XUMHUYECKas SBOJIONMSA. AOUOTEHHBIH CHUHTE3
OpraHnyYecKkux BellecTB U3 Heopranmyeckux. Oneitr C. Mumnepa u I'. Opu.
OO6pa3zoBanue mnoiaumMepoB u3 MoHoMmepoB. KoanepBathHas rumoresa A. .
Onapuna, rumnore3a mnepBuYHOro OyiboHa JIk. XonjelHa, TeHeTUYecKas
runoteza . Mémnepa. Pu6o3umbr (T. Yek) u rumore3a «mupa PHK» V.
I'unbGepra. ®opmupoBanre MEMOpPaH U BOBHUKHOBEHHUE MPOTOKJICTKH.

Uctopuss 3emnaun um MeTtonbl €€ u3yueHus. Vckonaemble OpraHu4ecKue
octatku. ['eoxpoHonorus u e€ ™Meroasl. OTHOCUTENbHAs M aOCOJIIOTHAs
reoxpoHoJiorus. ['eoxpoHosiornueckas mKajia: 30Hbl, 3pbl, IEPUOIbI, FTOXH.



Hauvanbnbie 3tanel opranmyeckoil sBosrounu. [losgBiaeHne u 3BONHOLUS
MEPBBIX KJIETOK. DBOJIIOIHS MeTa0oMM3Ma. BO3HUKHOBEHNE TIEPBBIX AIKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHBIC OWOIUIEHKM KaK aHajlor TepBBIX Ha 3emiie
coobmiecTB. CTpoMaTtonuTsl. [IpokaprOThI 1 SyKapHUOTHI.

[Tpoucxoxienue AYKapUOT (cumbuorenes). DBOJIIOIIUOHHOE
MPOUCXOXKICHUE BUPYCOB. [IpOMCX0XKAEHWE MHOTOKJIETOYHBIX OpPraHU3MOB.
Bo3HMKHOBEHHE OCHOBHBIX IPYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATaAIBI YBOIOIUN BRICIIUX pacTeHuid. OCHOBHBIE apOMOP(O3bI
pacreHuid. Beixon pacreHuii Ha cymy. [losBieHHe CHOPOBBIX PAacTEHHM U
3aBoeBaHre uMU cylmu. CeMeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTEHUMN.

OcHOBHBIEC ATaIbl BOJIONUN KUBOTHOTO Mupa. OCHOBHBIE apOMOPQO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — TIOSIBJICHHE COBPEMEHHBIX
tunoB. [lepBeie xopmoBble KUBOTHbIE. JKuU3HB B BOJE. BOJIOIUSA
mo3BOHOYHBIX. [Ipoucxoxknenue ambubuii u pentwmmit. [IpoucxoxaeHue
MJeKonuTaomux u ntul. [lpuHiun ximodeBoro apomopdosa. OcBoeHue
0€CT03BOHOYHBIMH M TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emiie MO 3paM U NEPUOJAM: apXel, MPOTEpO30u,
nmajgeo30i, Me3030i, KaiiHo30U. OOmas xapakTepuCTHKa KiIuMara |
reoJIOTHYECKHUX IpoueccoB. [losiBiIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS 1 BIUSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBbie BEIMUpaHUSI — SKOJOTHUECKUE KPU3KUCHI Ipouwioro. [IpuunHbl
U CIIEJICTBUSI MAacCOBbIX BhIMUpaHUN. COBPEMEHHBIM SKOJOTHYECKUU KPHU3UC,
ero ocooennoctu. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTemMa OpraHu4eckoro Mupa. [IpuHIune kiaccupukanum
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JemoHcTpanuu

IToptpersl: @. Penu, JI. Cnamnannanu, JI. ITactep, M. . Meunukos, A.
N. Onapumn, [x. Xongeitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmumer u cxemsl: «Cxema onbiTa @. Penny», «Cxema omnbita JI. [lacTepa
[0 M3YYEHHIO CaMO3apokJIeHus xu3Hu», «Cxema ombita C. Mwumiepa, I
HOpwu», «ITansl HEOPraHUYECKOU IBOIOIUNY, «I €0XpOHOTIOrNYEcKas IKaiay,
«HauanpHbple 9Tanbl OpraHuyeckoi HBomOIUK», «Cxema oOpa3oBaHMs
YKapuoT MyTéM cumOHuoreHeza», «Cucrema KUBOU Npupoas», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «PuHnoputh», «OIHOKIECTOYHBIE
BOJOPOCIN», «MHOrOKIETOYHbIE BoAopocian», «Mxwu», «llanopoTHUKNY,
«l'onocemenHble pacTeHus’», «OpraHbl ULIBETKOBBIX pacTeHui», «Cxema
Pa3BUTHS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeimmey,
«Kumeunononoctueiey», «Ilmockue dvepBu», «Unenucronorue», «PoiObD,
«3emHoBOAHBIE», «lIpecmpikarommecs», «IItumey, «MiekonuTarIme,
«Pa3BuTHe XKHU3HU B apXEUCKOU 3pe», «Pa3BuTHE XU3HU B MPOTEPO30MCKOU
ape», «Pa3zButhe KHU3HM B NAIEO30MCKOM 3pe», «Pa3Burue XU3HU B
M€3030UCKOM 3pey, «Pa3BUTHE KU3HM B KallHO30MCKOW 3pe», «CoBpemeHHas
CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pPACTEHU Pa3IMYHBIX OTIENOB, KOJIIEKIIMH
HAaCEKOMBIX, BJIAXKHBIE TIpenaparbl KHUBOTHBIX, PAaKOBUHBI MOJUIKOCKOB,
KOJUIEKIIMM MIJIOKOJKHMX, CKEJEThl MO3BOHOYHBIX JKMBOTHBIX, Yydyeja MTHI] U
3BEpei, KOJUIEKIIMU OKAaMEHEJOCTEMW, TOJE3HBIX HMCKOMAEMbIX, MYJISDKU
OPraHUYECKUX OCTATKOB OPraHU3MOB.



BupryaabHasa Ja0opatopHas padora «MoaenupoBaHUE ~—OIBITOB
Mumiepa—tOpu 10  U3y4eHMI0O a0MOT€HHOIO0 CHHTE3a  OPTraHUYECKUX
COCIMHECHUI B IEPBUYHOMN aTMocdeper.

JlaGopaTopnas padora «/3ydeHune U omucaHHWE HCKOMAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «l3yueHue oCOOCHHOCTEW CTPOEHUS pPACTEHUM
Pa3HBIX OT/EIIOBY.

IIpakTnueckass  padora  «/3yueHue  0coOEHHOCTEH  CTpPOECHUS
MMO3BOHOYHBIX )KUBOTHBIX).

Tema S. [IpoucxoxxkaeHue 4eji0BeKa — AaHTPOIOIeHe3

Pa3znensbl 1 3agaun aHTpONOI0rur. MeTo/1bl aHTPOMNOJIOTHH.

CraHoBiieHUE MPECTABICHUIN O MPOUCXOXKICHUH YeIOBEKa. Peurno3xsie
BO33peHus. COBpEMEHHbIE HAYYHbIE TEOPUH.

CxoncTtBo uyenoBeKa C JKMBOTHBIMU. (CHCTEMATHYECKOE IOJ0KEHUE
yesnoBeka. CBUJIETENbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHIECKHE, (bH3M0JI0r0-OMOXUMHUYECKHE,
noBeneHueckue. OTauuus 4YejaoBeKa OT JKUBOTHBIX. [IpsAMoOxoxaeHue u
KOMILIEKC CBSI3aHHBIX C HUM MpPHU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM
CUTHAJIBHOM CUCTEMBI.

JBuwxymue  cuibl  ((akTOpel)  aHTpOIMOTreHe3a:  OMOJIOTHYECKHE,
conuanbabie. COOTHOIICHHE OMOJIOTMYECKHMX U COIHUAIbHBIX (DaKTOPOB B

aHTPOIOTEHE3E.
OcHoBHBIE CcTaauU aHTpororene3a. PanHue yenoBekooOpa3Hbie 00€3bsHBI
(IpOKOHCYNIBI) W paHHUE TOHTUIBI — OOIIME TMPEIKH YETOBEKOOOpPa3HBIX

00e3bsiH U JIoAel. ABCTPAJIONUTEKH — JBYHOTHE NpEnKku Jrojed. YemoBek
YMEIIbIA, TIEPBbIE W3TOTOBIICHUS OpYyAuW Tpynaa. YesroBek NpAMOXOISAIIAN U
MEepBBIM BBIXOJ Jrofed 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii —
o0l MpeoK HeaHAepTaIbCKOrO YeJOBEKa U YeJoBeKa pa3yMHOro. YemoBek
HEaHJICPTAJIbCKUM KaK BHUJI JIFOJECW XOJIOJHOTO Kiumara. YemoBeK pa3yMHBIN
COBPEMEHHOIO THWIIA, JACHUCOBCKUU YEIIOBEK, OCBOCHME KOHTHHEHTOB 3a
npenenamu Adpuku. [TaneoreneTrka u najieoreHOMHKA.

DBOJIOLNS COBPEMEHHOTO YelloBeKa. EcTecTBEeHHBIN 0TOODP B MOIMYJISIIIUAIX
yenoBeka. MyTalMoHHBIA nporiece u noauMopdusMm. [lomyasinoHHbIe BOJHBI,
npeid reHoB, Murpaius u «3p@GeKT OCHOBATENS» B MOMYJIAIMIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. [loHsate o pace. bonplime packl: €BpOIeOUIHAs
(eBpasmiickas), aBCTpaJO-HErpoujHasi (dPKBAaTOpUAIbHAsI), MOHTOJIOUAHAS
(a3maTcko-amepuKkaHckas). Bpemsi u myTu pacceieHusi 4yelioBeKa Mo IJIaHEeTe.
EnunctBo yenoBewecknx pac. HayuHas HECOCTOSTENBHOCTh pacu3Mma.
[Ipucnoco6eHHOCTh YeJOBeKa K Pa3HbIM YCIOBHUSM OKpYKAlOUIEH Cpelpbl.
Bnusnue reorpaduueckoit cpenbl u npeida TeHOB Ha MOPQOJIOTHI0 U
(U3HOJIOTHIO YeJIOBEKa.

MexaucuuruiiHapHble  METOJbl B (u3uueckol  (OMOIOTHYECKOM)
AHTPOMOJIOTUU.  DBOJIIOIMOHHAS ~ AHTPOMOJIOTHUST W MaJE€OAHTPOIOIOTHS
YEJIOBEUYECKUX MOMyIsuuid. buoconuanbHbeie NCCIEA0BAaHUS IPUPOIBI YETOBEKA.
HccnenoBanre KO3BOIIOLMH OMOJIOTMYECKOTO M COLIUATBLHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. lapsun, JI. JIukn, . S. Porunckui, M. M. I'epacumos.

Tabmumel 1 cxembl: «MeToapl aHTponojioruny, «[0J0BHONW MO3r
yesioBekay, «YenoBekooOpasHbie 00e€3bsiHB), «CKENeT 4YeloBeKa M CKeJeT
muMnaH3e», «PyIuMeHTBhl U aTaBU3MBbD», «JIBHXKYyIIHME CUJIBI AaHTPOIIOTEHE3ay,



«OBOJIIOLIMOHHOE JPEBO YEIIOBEKA», «ABCTPAIONUTEK», «UEIOBEK yMEIbIN»,
«HemoBek npsaMoxonAmniy, «lleHncoBckuin uenoBek» «HeanaepTanbuby,
«KpomanboH1b», «IIpenku yenoBeka», «ITamnbl 3BOJIIOIUN YeT0BeKay, «Pachl
YEJIOBEKaY.

O6opynoBanue: MYJSDKA OKaMEHEIOCTeH, MPEIMETOB MaTephuaIbHOU
KyJbTYpbl TIPEIKOB 4eNOBeKa, penpoayknuu (¢ororpaduu) KapTUH C
MudoIornyecKuMu W OUOJICHCKUMH CIOKETaMH TIPOUCXOXKIEHUS YEeIOBEKa,
doTorpadun HaXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeIOBEKa,
MOJIENIb Yepena 4eJIOBEKA M uepena IMMIAH3€, MOJENb KUCTH YelIOBEKa U
KUCTH IMMITIaH3€, MOJIEJI TOPCA NPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «l3ydyeHue OCOOCHHOCTEM CTpPOCHHUSI CKejeTa
YEJI0BEKA, CBSI3aHHBIX C MTPSAMOXOKICHUEM).

IIpakTnueckass padora «l3yueHHe HSKOJOTMYECKUX  aJanTanui
YEJIOBEKaY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUIECHHUSIX OPraHM3MOB M
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaKIIel cpeaou

3apoxaeHre W pa3BUTHE JKOJOTMH B Tpydax A. ['ymGompara, K. O.
Pynbe, H. A. CeeprioBa, 3. I'ekkens, A. Tedcnu, B. H. Cykauésa. Paznens! u
3a/1a4u 3K0JIOruU. CBS3b 3KOJOTUU C IPYTUMHU HAyKaMH.

Metonpl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B DKOJIOTHH:
NpUpPOJHBIE W JabopaTopHble. MojaenupoBaHuE B HKOJIOTHU. MOHUTOPUHT
OKpY’KarolIei CpeIbl: JIOKATbHBIN, perHOHAILHBIN U TJI00ATbHBIN.

3HaYeHUE DHKOJOTMYECKUX 3HAHUM MJIA 4YeJIOBEeKa. JKOJOTMYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBA3EH YEJIOBEYECTBA C MPpUPO0ri. PDOpMHUPOBAHUE
JKOJIOTUYECKOM KYJIBTYPhI U 3KOJIOTUYECKOW I'PaMOTHOCTH HACEJIEHUS.

JlemoHcTpauuu

[Toptpetsr: A. I'ym6ombaT, K. ®@. Pynee, H. A. CeBepuios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel 1 cxeMsl: «Pa3mgensl sxonorun», «MeToabl 3Koorun», «Cxema
MOHUTOPHUHTA OKPY’KAOUIEN CPEObD).

JlaGopaTtopnass  pabdora  «/3yueHne  METOJOB  DKOJIOTHUYECKUX
HUCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOMTAHUS

Okonoruyeckue  (pakTopbl M 3aKOHOMEPHOCTH  UX  JIEHCTBHUS.
Knaccuduxanusa sxonormdeckux (akTopoB: aOUOTHYECKHE, OWOTHUYECKUE,
anTpornorennsie. O0IIMe 3aKOHOMEPHOCTHU JEHCTBUS SKOJOTUYECKUX (haKTOPOB.
[IpaBmiio wmunumyma (K. [nopenrens, 1. JluGux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAaHU3MBI.

Abuotnueckue Qaktopsl. CBer kak skojorumdyeckuid daxrtop. JlelicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKHUE TPYIIIIbI
pPacTEHHUI M JKMBOTHBIX IO OTHOLICHWIO K cBeTy. CuUrHanbHas pojb CBETA.
DoTONEPUOIU3M.

Temmneparypa kak skosjoruueckui daxrop. JleiicTBue Temmeparypbl Ha
opranusMbl. [IOMKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3MbL. JBPUTEPMHbBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocts kak skojornueckuii ¢akrtop. IlpucrnocobiieHus pacteHuit K
nojJiep>kaHuio BojHoro Oananca. Knaccudukaiust pacTeHuid Mo OTHOIIEHUIO K
Bojie. [Ipucnoco6ienus sKUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOUTaHHUsT OPraHU3MOB: BOJIHAsI, HA3EMHO-BO3yIIIHAsI, TTOUYBCHHAs,
IyOMHHAsT TOJAMOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMUYECKHUE



0COOCHHOCTH cpejl oOuTaHusi opranu3moB. [IpucmocoOneHus opraHusmMoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putMmbl. BHeniHne W BHyTpeHHHE PUTMbI. CyTOUHBIE U
roinuHbIe pUTMBIL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBHUM KU3HU.

Kuznennwsie Gopmer opranmsmoB. [lonarue o ku3HEHHOUW (opme.
XKuznennsie (QoOpMBI  pacTeHHW: JEpEBbs, KYCTapHHUKH, KyCTApHUYKH,
MHOTOJICTHUE TpPaBbl, OJHOJETHUE TpaBbl. JKW3HEHHBIE (POPMBI >KHUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a’pOoOMOHTHI. OCOOEHHOCTH CTpPOCHUS W oOpasza
KU3ZHU.

buortnueckue  ¢akrtopel. Buapl  OMOTHYECKHUX  B3aWMOJICHCTBHIA:
KOHKYPEHIUS, XHUIHUYECTBO, CUMOMO3 u ero ¢opmel. [lapasurusm,
KOOTIEpaIysi, MyTyalIn3M, KOMMEHCAIIN3M (KBapTUPAHTCTBO, HAXJICOHMYECTBO).
Herpoduueckue B3zaumopeiictBus (Tommueckue, dopudeckue, padbpudeckue).
3HaueHUEe OMOTUYECKUX B3aMMOJCHCTBUM MJI CYILIECTBOBAHUSI OPraHU3MOB B
cpene ooutanwus. [[pyuHIIMIT KOHKYPEHTHOTO UCKITIOUCHHUS.

JlemoHcTpanuu

Tabmuier u cxembl: «OKkojorudeckue (GakTopb», «CBETOBOM CIEKTPY,
«JKOJIOTUYECKUE  TPYNNbl  KUBOTHBIX 1O  OTHONIEHUWIO K  CBETY»,
«TennokpoBHbIE KUBOTHBIEY, «XO0JIOZHOKPOBHBIE KUBOTHBIEY,
«Du3nonornuecKre afanTaiuy KUBOTHBIX», «Cpeapl 0OUTaHUSI OPTaHU3MOBY,
«buonoruueckue putMmb, «Ku3HEHHBIE (GOPMBI pacTeHUi», «KU3HEHHBIC
(GOpMBI JKUBOTHBIX», «DKOCUCTEMA HMIUPOKOJIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOMHOro Jeca», «llenmm mnwuranus», «XumHU4YecTBO», «llapazutuszmy»,
«Konkypenmus», «Cumonosy», «KommeHcanuzm.

Oo6opynoBanue: repbapuu pacTeHUN U >KHUBOTHBIX, MPUCIIOCOOIEHHBIX K
BIIUSIHUIO PA3JIMYHBIX DSKOJOTHYECKUX (HPAKTOPOB, repObapuu CBETONIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUMN, CBETONIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  PACTeHHs, Trepbapud W KOJUICKIIUHU
TETUTOIOOMBBIX, 3UMOCTOMKHUX, MOPO30yCTOMYMBBLIX PACTCHUH, Yydesia MTHUI] U
3Bepel, repOapuu pacTeHUi, OTHOCAIMMXCS K rurpoduraM, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHUS MAaHHBIX TPYMM, KOJUICKIIMH >KUBOTHBIX,
OOWTAIOIINX B Pa3HbIX Cpelnax, rep0apuu v KOJUICKIIUU PACTEHUN U KUBOTHBIX,
o0JagaronX YepTaMu MIPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHI
KU3HU, repOapuu U KOJUIEKIIMU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3HEHHBIX
¢bopM, KOJJIEKIIMM >KUBOTHBIX, YYACTBYIOIIMX B PA3JMUYHBIX OHOTHYECKUX
B3aUMOJECHCTBHSIX.

JlabopaTopnasi padora «BbisiBiIeHHE MNPUCTOCOOJIECHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BbisBiIeHHE MPUCTOCOOJIECHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI.

JlaGopaTopHasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTECHUU U3
Pa3HbIX MECT OOUTaAHUS.

Tema 8. Ikos10rvsi BUAOB ¥ MOMYJIAUI

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  momyyanuu.  llomymsamus — kak
Ouonoruyeckas cuctema. Posib HEOJTHOPOJHOCTH Cpelibl, GU3HUEeCKUX 0apbepoB
U ocoOeHHOCcTe Ouonoruu BUIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM
CTPYKTypbl momyJsiuii. OCHOBHBIE TOKa3aTeIW TMOIMYJSIHUHA: YUCICHHOCTD,
IJIOTHOCTh, BO3pAcTHAash M TMOJIOBasl CTPYKTYpa, POKIAAEMOCTh, IPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTpAITHSI.



Dkosioruyeckass ~ cTpykrypa  nomyiasuud.  OneHKa  YUCIEHHOCTH
nonyJysinuu. Jlunamuika nonyiasiuuud U e€ peryisinua. buotudueckuilt moreHuman
nonyysinuud.  MojenupoBaHue AuHaAMHKKA —nomyianuu.  KpuBbele  pocta
YUCIEHHOCTU mnonyianuu. KpuBble BbDKUBaHUS. Peryndnuss 4YHCIEHHOCTH
MOMYJISAANA: POJIb (PAKTOPOB, 3aBUCAIINX M HE 3aBUCAINIUX OT IJIOTHOCTH.
Dkonoruyeckue ctpareruu BuaoB (r- u K-crparerun).

[Tonsitue 00 3KoMOTMYEecKOi Hullle BUAa. MecrooOutanue. MHOromMepHas
MoJienb dKkojornyeckon HumM k.M. XarunHcona. Pazmepsl skosiornueckon
Huiy. [loTeHnnanbHas U pealTu30BaHHAas HUILIU.

Bupa kak cucrema momynsnuil. Apeansl BUAOB. Buabl U MX KU3HEHHbIE
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TOBEJCHUSI M MUTpAIMil KUBOTHBIX. buonoruueckue
MHBa3UH YyKEPOJHBIX BUJIOB.

JdemoncTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabmuel U cxembl: «DKOJIOTHYECKHUE XaAPAKTEPUCTUKU TOMYJISIIUN,
«IIpocTpancTBeHHass CTpyKTypa mnonyiasiuun», «Bo3pacTHble nupamMuisl
nonyysiqun», «CKOpOCTh 3aCElIeHUs] TOBEPXHOCTU 3€MJI  Pa3IUYHBIMHU
opranuzmammn», «Mojensb sxkosiorndeckor Humu k. M. XaTunHcoHay.

O6opynoBaHue: repOapuy pacTEHUM, KOJIJICKITUN YKUBOTHBIX.

JlaGopaTopHasi padora «lIlpucmocoOiieHnss CceMsSH pacTeHUH K
pacCeNeHUIO».

Tema 9. IKo10rus CO00IECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBs3M MEXIy
OopraHu3MaMH B OHOIIEHO3E.

Okocuctema kak otkpbitas cucreMa (A. [x. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpraHW3MOB B DKOCHCTEME: IMPOAYLEHTHI, KOHCYMEHTBI, PEIAYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne mnenu U cetn. AOMOTHYECKHUE OJIOKH
skocucteM. [louBbl M Wbl B 3KocucTeMax. KpyroBopor BelIECTB U IOTOK
SHEPI'UU B SKOCHUCTEME.

OcHOBHBIE  TMOKa3aTelu »HKOCHCTEMBbl. buomacca W IpOAYKIUSL.
DKOJIOTUYECKHUE MUPAMUIBI YNCEeTT, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampaBneHnbie 3aKOHOMEpHBIE CMEHBI CO00IIEeCTB — cykiieccuu. [lepBudunbie u
BTOPUYHBIE CYKIIECCMM W UX IPUYMHBL. AHTPONOTr€HHbIE BO3JCHCTBUS Ha
cykueccuu. KimmakcHoe cooOmiectBo. buopasHooOpazue u  MOJHOTa
KpyTOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuposiHbIE SKOCUCTEMBI. JKOCUCHEMbL 03€D U peK. IKocUucmemuvl Mopeu
U 0Keanos. Ikocucmemsbl MyHOp, 1€CO8, Cmenetl, NyCMblHb.

AHTpPONIOTEHHBIE IKOCUCTEMBL. ATrposkocuctema. ArporneHo3. Pazmuuus
MEXIy aHTPOIOT€HHBIMU U MPUPOAHBIMHU IKOCUCTEMAMU.

VYpboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojckas
baopa u ¢dayna. Cunantponuzanusi Topojckod (aynbsl. buonoruueckoe u
XO035IUCTBEHHOE 3HaYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH dbopmupoBaHus OCHOBHBIX B3aUMOJEHCTBUI
OpraHu3MoOB B J3KocucTtemax. Poav kackaonoeo sghgexma u  6u00s-
a0uguramopos (Kurouesvix 6u008) 8 QyHKyuoHuposanuu sxocucmem. llepeHoc
SHEPIMU W BEIIECTB MEXJIY CMEXKHBIMH OKOCHUCTEMaMU. Y CTOMYHUBOCTh
OpraHu3MOB, TOMYJSIUA M HKOCUCTEM B YCIOBUSX €CTECTBEHHBIX W
AHTPONOTEHHBIX BO3JACHCTBUM.



Mexanuzmvl  o30eticmeusi  3a2pA3HEHUll  pA3HLIX  MUNO8  HA
CYOOP2AHUBMEHHOM, OP2AHUBSMEHHOM, NONYIAYUOHHOM U  IKOCUCEMHOM
VPOBHAX,  OCHOBbl  IKOJIO2UHUECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20
8030eticmausi. MeTog0JIOTHsI MOHUTOPHHTA €CTECTBEHHBIX W aHTPOIOTCHHBIX
HKOCHCTEM.

JlemoHcTpanuu

[Toptper: A. JIxx. Tencnu.

Tabmuusr  u  cxembel: «CtpykTypa  OuomeHosa», «DkocucreMa
ITUPOKOJIUCTBEHHOTO Jecay, «3JKocucreMa XBOMHOTO Jecay,
«DyHKIMOHATBFHBIE TPYIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT
BEIIECTB B JKocucteMe», «llenn mnwuranus (mactOUILHAS, JETPUTHAA)Y,
«IKoJoruYecKas mupamua 4ucen», « IKOJOTUYECKasl MUpaMujia OMoMacCh»,
«JKojorudeckas nupamuaa dHeprun», «OOpazoBanue Ooiotay, «llepBuynas
cykneccusi», «BoccraHoBnenue yeca mocie moxkapay, «IKOCHCTeMa 03epay,
«ArporieHos3», «KpyroBopor BemecTB M TOTOK JHEPTrUU B arpoIeHO3e»,
«IIpumepsr ypoosKOCHCTEM.

O0opynoBaHue: TepOapuM pacTEeHUM, KOJJICKIIMA HACEKOMBIX, dydela
NITUI] U 3BEpe, repObapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTCHHM, aKBApUYyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanmue ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «/3ydenune pazHooOpaszusi MEIKHX IOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHsi «DKCKypcUsi B THUIHYHBIA OuoreoneHos (B myOpaBy,
Oepe3HsiK, eIbHUK, HAa CyXOJO0IbHBIN WK MMOMMEHHBIH JIyT, 03€p0, O0JI0TO).

IKCKYpPcHs «DKCKYpCHSl B arpodKOCHCTEMY (HA TOJIE WM B TEIUIMYHOE
XO35UCTBO)».

Tema 10. buocdepa — riodanbHast IKOCUCTEMA

buocdepa — oOmennanerapHas 000ji0uka 3eMiId, TJe CYIIECTBYET WIIU
CylllecTBOBajia >ku3Hb. Pa3Butue mpencraBieHuii o O6mocdepe B Tpymax 0.
3tocca. Yuenue B. U. Bepnanackoro o 6mocdepe. Obmnactu 6uochepsr u eé
cocTaB. JKuBoe BerecTBo 6nocdepsl U ero PyHKIIHUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi Ouocdepsl. OcobeHHOCTH Ouocheps
KaKk TJ00aJIbHOM »JKOCHCTEMBI. JluHamu4eckoe paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB ¥ OHMOr€OXMMHUYECKHE ULHKIBI (Yriiepoaa, a3ora).
PurmudHOCTH siBIeHMH B Onocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Ouome. OCHOBHBIE OMOMBI CYIIIH:
TyHJApa, XBOWHBIE J€ca, CMEIIAHHbIE M IIWPOKOJHUCTBEHHbIE Jeca, CTEllH,
CaBaHHBI, MMyCThIHU, TPOITUYECKHUE Jieca, BHICOKOTOphs. KiuMmar, pacTutenbHbIi
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS JKUBBIX CHCTEM, OIEHKAa HX PECypCHOro
noTeHIana u 6nochepHbIX QyHKIIUH.

JdeMoHCcTpanuu

IToptpetsl: B. . Bepuanckuii, 3. 31occ.

Tabnuue! u cxemsl: «I'eocdepsl 3emnu», «KpyroBopot azoTa B npupojie»,
«KpyroBopoT yriepoaa B mnpupoje», «KpyroBopor Kuciopoaa B NPUPOJIE»,
«KpyroBopoT BojpI B ipupoie», «OcHOBHBIE OMOMBI cylny, « Knnmaruueckue
nosica 3eMIny, «Tynapa», «Taiiray, «CMenaHHbIN JIecy,
«ILImpOKOTMCTBEHHBIH necy, «Crtemby, «CaBaHHay, «IlycThiHY,
«Tponmueckuni aecy.

O6GopynoBanue: repObapur pacTEHUN pa3HBIX OHMOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. YestoBek U OKpyxaA0OLIASA Cpea

OKOJIOTUYECKHE KPU3UChI M UX NPUYMHBL. BosnelcrBue yenoBeka Ha
ouochepy. 3arps3HeHure BO3AYyMIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaszpymieHue mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHue kiumMara.

AHTpPONIOTEHHOE BO3JECHUCTBUE HA PACTUTEIBbHBIM W KUBOTHBIM MHUP.
OxpaHa pacTUTEIBHOTO W XUBOTHOTO Mupa. OCHOBHBIC MPHUHITUIIBI OXPaHbI
npupoasl. Kpacaple kaurH. Oco00 oxpaHsieMble TPHUPOAHBIC TEPPUTOPUHU
(OOIIT). borannueckue caibl U 300J0TUYECKUE TTAPKH.

OcHOBHbIE MPUHIUIIBI YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA U MPUPOJIBI.
PanmonansHO€  MPUPOOMONB30BAHME U COXpPaHEHUE  OHMOJIOTHYECKOTO
pasHooOpasus 3emun. OOImIEe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTMYCCKHUX
kpu3ucoB. (OCOOEHHOCTHM COBPEMEHHOTO KpH3WCAa W €ro  BEPOSATHBIE
MOCJEACTBUSL.

Pa3BuTHe METONOB MOHUTOPWMHIA pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie ucciedoeanus nepexooa K pecypcocbepezarowjeri u
KOHKYPEHMOCNOCcoOHot  onepeemuke.  buonocuueckoe  pasnoobpaszue u
ouopecypcol. Hayuonanvhvle ungopmayuonusie cucmemvl, obecneuusaioujue
oocmyn K uH@opmayuu no COCMOAHUI OMOENIbHbIX BUO08 U IKOCUCHIEM.
OcHosbl  dKOpeabunumayuu  Kocucmem U cnocobog  60pvbbl ¢
buonospesicoeHuamu. Pexoncmpykyus MOpCKUX u HA3eMHbIX IKOCUCTIEM.

JlemoHcTpanuu

Tabmuuet w  cxeMbl:  «3arpssHeHHE aTMOchephl», «3arps3HEHHE
ruapocdepbl», «3arps3HeHue mouBb», «llapaukoBeiii 3ddexT», «Ocobo
OXpaHsieMbIe MPUPOIHBIE TEPPUTOPUN», «MOJENH yIPaBIsIEMOTO MUPAY.
O6opynoBanue: ¢Gororpa@uu oxpaHsSEMbIX pacTEHUN U KUBOTHBIX KpacHoit
KHUTH Pocculickon Oenepanuu, Kpacuou KHUTU peruoHa.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOyYaroIMMHUCST TPOTPAMM CpPETHET0 O00mIero o0pa3oBaHMs: JUYHOCTHEIE,
METAIPEIAMETHBIE U MPEIMETHBIEC.

B cTpykType JIMYHOCTHBIX pPE3YJIbTATOB OCBOECHUA NPOTrPaMMbl IO
OMOJIOTUN BBIJICIICHBI CJIEIYIONINE COCTABIISIIONINE: OCO3HAHUE O0yJaArOIIMMUCS
POCCUHCKON TPa)KTaHCKOM HMJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSITETLHOCTA M CaMOOMPEACIICHUIO, Haluyue Momusayuyu K oOyYEHUIO
OWONOTHH, YeleHanpasieHHoe pa3sumue BHYTPEHHUX yOSKIEHUN TUIHOCTH HA
OCHOBE KIIOYEBBIX IEHHOCTEM MW HMCTOPUYECKUX TPAIHUIMNA Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIONMUXCS
PYKOBOACTBOBATbCSI B CBOEH  JEATEIBHOCTH  LEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMH, MPHUCYIIUMU CUCTEME OMOJOTUYECKOTO OOpa3OBaHWS, HAluuue
npasoCco3HaHUs HKOJIOTUYECKON KYIbTYPBl, CHOCOOHOCMU CMAsums TEIu W
CTPOUTH )KM3HECHHBIE TIJIAHBI.

JIndHOCTHBIE  pe3yJbTaThl OCBOCHHS MPOTpaMMbl 1O  OWOJOTHU
JOCTUTAIOTCS B €IWHCTBE YYEOHOM M BOCHUTATEIBHOM JAESATEILHOCTH B
COOTBETCTBUM C  TPAOULUHMOHHBIMA POCCHUMCKUMHU  COLMOKYJIbTYPHBIMH,
HCTOPUYECKMMU M JIYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMHU, HPUHATBIMU B
oOIIeCTBEe MpaBWJIaMH M HOPMAaMH TOBEJCHUS U CIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHUS, CAMOBOCIMTAHUS M CaMOpPAa3BUTHUS, PAa3BUTUS BHYTPEHHEU
MO3ULUHA JIMYHOCTH, NATPUOTU3MA M YBAXKEHHUS K 3aKOHY U IPaBOIOPAJIKY,
YeJIOBEKY TpyJZia W CTapiieMy MOKOJICHUIO, B3aMMHOTO YBaXXEHUs, OEPEKHOTO
OTHOUIEHUSI K KYJbTYPHOMY HACIEIWI0 U TPAAULMUSAM MHOTOHALIMOHAIBHOIO
Hapoaa Poccuiickoit @enepannu, MpUPOJIE U OKPYKAKOIIEH Cpeie.

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUSA Y4ueOHOro mnpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTb W CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATHCS  CPOPMUPOBAHHON BHYTPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMI, TMO3UTUBHBIX BHYTPEHHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO  OOIIECTBa,
paclIMpeHue JKMU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOLECCE
peanu3alyu OCHOBHBIX HAaIPaBICHUI BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOro BOCIMTAHUS

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  MO3UIMM  OOYyYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpPaB U OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBbHOCTH IPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHNN YUEOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIMOIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEACNATh COOCTBEHHYIO MO3HUIMIO IO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€

YMEHHUE YUYUTHIBATh B CBOUX JIEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHUS JIFOACH C pa3HbIMU YOKIECHUSIMHU, KYJIbTYPHBIMUA [IEHHOCTSIMHU
U COIIMATIbHBIM MOJIOKEHHUEM;



FOTOBHOCTh K COTPYJIHHYECTBY B IPOLECCE COBMECTHOTO BBIITOJHECHUS
y4eOHBIX, TTO3HABATEIBHBIX M HWCCIEAOBATEIbCKUX 3a/1ad, YBAKHUTEIHLHOTO
OTHOIIIEHUS K MHEHHUIO ONMOHEHTOB MNpPHU OOCYKIEHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

chopMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU HUJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH MEPE.
Ponnnoi, ropmoctu 3a cBOM Kpail, CBOX PoawHy, CBOWM SI3BIK M KYJIBTYpY,
MPOLLIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHHE K MNPUPOJHOMY HACIEAUIO U MaAMSATHUKAM
MPUPOABI, NOCTHXKEHUAM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
TpyAe;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OWOJOTHU, TMOHUMAHUS 3HAYCHHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKI€HHOCTh, TOTOBHOCTh K CIY>KEHUIO W 3ammre OTedecTna,
OTBETCTBEHHOCTb 32 €r0 Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHMWE IYXOBHBIX LIEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM pPOJWTEIISIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O NPUHATHS LEHHOCTEW CEMEMHOM )KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTH4€eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUN;

MMOHMMAHUE HMOLMOHAIBHOIO BO3JEHUCTBUSL JKUBOM TIPUPOIABI U €€
LIEHHOCTHY,;

FOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HBIX BUAAX MCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) pusuveckoro BocnuTaHusi, GopMHUpPoOBaAHMS KYJbTYPbI 310POBbS H
3MOLMOHAJIBLHOIO 0JIarOmoJIy4ns:

MOHMMAaHUE U peau3alus 3J0pOBOro M 0e30macHoro obpasza >KU3HU
(3mopoBOoe  THUTaHWE, COOJIOJIEHWE TUTMEHHMYECKHX TpaBWJI W HOPM,
cOAIaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryjspHas Quanyeckas
aKTUBHOCTB), OEpEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHHE LEHHOCTH IMPaBWJI WHIWBUAYAJIBHOIO W KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEJACHUSI B CUTYalUsX, YTPOXKAIOMIMX 30POBbI0 U JKU3HU
JIIOJICH;

OCO3HAaHHWE  TMOCJIEACTBUM W  HENPUATHS  BPEIHBIX  MPHUBBIYEK
(ynoTpeOneHust alnKoroisi, HAPKOTUKOB, KypeHHUs );

6) Tpy10BOIr0 BOCIMTAHMS:

TOTOBHOCTh K TPY/1y, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

TOTOBHOCTh K AKTMBHOM JEATEIHLHOCTH TEXHOJOTMYECKON M COLUAIBHON
HaIMpaBJIECHHOCTH, CIOCOOHOCTH WHUIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITEJILHO BBIMOJIHATH TAKYIO AEATEIHbHOCTD;



WHTEpEC K pasnudyHbiM cdepam mpodhecCHOHATBHOU NIeATeTLHOCTH,
YMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP Oyayiiel mpodeccuu 1 peaan3oBbIBaTh
COOCTBEHHBIC KU3HCHHBIC TITAHBI

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpa30BaHHUIO Ha
MNPOTSIKECHUU BCEU KU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS:

AKOJIOTHYECKHU 1€7IeCO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HMCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIlI€CTBOBAHMS;

MOBBIIICHUE YPOBHS HKOJIOTHYECKON KyJIbTYpPhI: TMPHOOPETCHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLIEHKA HMX BO3MOXHBIX MOCIEACTBUN ISt
OKPYIKaIOIIEH CPEbI;

OCO3HaHME TI00aTFHOTO XapaKTepa YKOJIOTUIECKUX MPOOIeM U IMyTed uxX
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMbIe TMPU H3YYCHUH OMOJIOTHH
3HaHWS W YMEHHS TPU PEHICHUU MPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIOIOIb30BaHUEM  (COOJIIOAEHUE TIpaBUJl TOBEICHHUS B  MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B 3KOCUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, Orochepsl);

AKTHBHOE HENPUATHE JACWCTBUH, NPUHOCAIIUX BpEd OKPYKaIOIIEH
MIPUPOTHON Cpelie, YMEHHE TPOTHO3UPOBATh HEOIArONMPHUATHBIC IKOJIOTHIECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HaJu4yue pPa3BUTOrO0 SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTMYEeCKOU
KYJbTYpbl, OIbITa JESITEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS
PYKOBOJCTBOBAThCSI MU B MIO3HABATEIILHOM, KOMMYHUKAaTUBHOM U COLMAIBHOU
MPAaKTHUKE, TOTOBHOCTM K YYAaCTHUIO B MPAKTUYECKOW  JI€ATEIBHOCTH
AKOJIOTHYECKOHN HAIMPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUpE;

COBEPIIEHCTBOBAHUE SI3bIKOBOM M UYUTATENIbCKON KYJIBTYpbl KaK Cpe/ICTBa
B3aUMOJEHCTBUS MEXIY JIFOAbMU U MMO3HAHUS MUPA;

NOHUMaHUe crnenupuKr OUOJIOTMM KaK HAayKd, OCO3HaHHUS €€ poJid B
(GbopMHpPOBaHUU PAIIMOHATILHOTO HAYYHOT'O MBIILJIEHUS, CO3AaHUH 1IETOCTHOTO
IpEeICTaBICHUs 00 OKpYXaloleM MUpE KaK O €IUHCTBE MPHUPOIbI, YEIOBEKA U
oOIIeCTBa, B MO3HAHUM MPUPOJTHBIX 3aKOHOMEPHOCTEH W pelIeHuU Npodsiem
COXpaHEHMS IPUPOIHOTO PAaBHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsI COBPEMEHHOW ITUBUITU3AIINHN:
oOecrieyeHnss HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pellaTh PECYpPCHbIE NPOOJIEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MMOMCKA MyTeH BbIXOJA U3 TJI00ATBHBIX HKOJIOTHYECKUX MPOOIeM
U obecrieyeHHs] Tmepexoja K YCTOWYMBOMY Pa3BUTHIO, PAlMOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJIOTMUECKMX 3HAHUM B LEIAX
NOBBIILIEHUS OOILIEH KYJbTYypbl, €CTECTBEHHO-HayYHOW TPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOyYaroIIuXxcs,
dbopmupyemoii npu u3y4eHuu OUOJIOTUH;

MOHUMAHHE  CYIIHOCTH  METOJIOB  TO3HAHUS, HCIOJIB3YEMBIX B
€CTEeCTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJyYyaeMble 3HAHUS IS



aHaNM3a U OOBSICHEHUS SBJIICHUNA OKPY’KAIOIIEr0 MUPA U MPOUCXOMSAIINX B HEM
W3MEHEHUI, yMEHUE JIeJaTh 0OOCHOBAHHBIE 3aKJIFOYEHHSI HA OCHOBE HAay4HBIX
(akTOB ¥ UMEIOIIMXCS TaHHBIX C IIEJBIO MOIYYEeHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOATEIHHO MCIOIB30BaTh OMONIOTHUECKUE 3HAHUS AJIS
pelieHus Ipo0JIeM B peabHbIX KU3HEHHBIX CUTYaLUX;

OCO3HAaHHE LICHHOCTH HAy4YHOU JESATEIBbHOCTH, TOTOBHOCTh OCYILECTBIISITH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTD NHIANBUIYAIBHO U B TPYyIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYyUYEHHUIO HOBBIX 3HAHHUM MO OMOJIOTHU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATHBI

MeranpenMmeTHble  pe3yJbTaThl ~ OCBOEHUS ~ Y4yeOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAYMMbIE 1 (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyyarommxcsi  MEXAUCIUIUIMHAPHBIE  (MEXIpPEAMETHBIE)  OOIIeHAYYHBIC
MOHATHSI, OTpaKarole IEI0CTHOCTh HAYYHOW KapTUHBI MHUpa U crenuduky
METO/IOB TIO3HAHMS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrusi, SBJICHUE, MPOIECC, CUCTEMa, HAY4YHbIH (akT, MPUHIMUII, TUIIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIeAOBaHUE, HAOJIOJECHHE, H3MEpEHUE,
DKCOEPUMEHT W JpYrue);  YHHUBEpcajbHble  y4yeOHbIE  JCHCTBHS
(mo3HaBaTebHbIE, KOMMYHHKAaTUBHBIE, PETYJISTUBHBIC), OOECIECUUBAIOIINE
dbopmupoBaHrue (PyHKIIMOHAIBHOW T'PaMOTHOCTH M COIIMAIBHON KOMIIETEHIIUU
oOyyarommxcsi; ClOCOOHOCTh  OOYYarOIIMXCS  MCIMOJb30BaTh  OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEPCAIbHBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON U COLIMATILHON MPAKTHKE.

B pesynabraTte wu3ydeHus OHMOJIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHust y oOyuvaronierocss OyAyT CcQOpPMHUpPOBaHbI IO3HABATEIbHBIE
YHUBEpPCAIbHBIE y4YEOHBIE JIEUCTBUSA, KOMMYHUKATHUBHBIE YHUBEpCAJbHbIC
y4eOHbI€ JCHCTBUS, PETYJISTUBHBIE YHUBEpPCAIbHbIC Y4YeOHbIE JEHUCTBUS,
COBMECTHAs JAESATENbHOCTD.

MeranpenMeTHblE pe3yabTaThl OCBOEHUS MPOrPaMMbl CPEIHETO OOILETrOo
00pa30BaHUs TOJKHBI OTPaXKaTh:

OBjaajeHne  yYHUBEPCAJIBLHBIMH  Y4eOHBIMH  MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOATENBHO  (pOpMyJIMpOBaTh M aAKTyalM3UpoBaTh MpoOJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOEHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmuza, cuHTE3a, CpaBHEHHS, Kiaccudukamuu, 0000IIEHUsS), PACKPHIBATH
CMBICIT OMOJIOTUYECKHX TOHATHUH (BBIACHATh WX XapakTEpHbIC MPHU3HAKH,
YCTaHAaBJIMBATh CBSI3U C IPYTUMU MOHSATUSIMU);

ONpEeNeNATh LIeNU AEATENbHOCTH, 3aJlaBasi NapaMeTpbl U KPHUTEPUH HX
JOCTUKEHUSI, COOTHOCUTH pE3yJbTaThl MAESATEIBHOCTA C MOCTaBJICHHBIMU
LETISIMU;

WCIIOJIb30BAaTh OWOJIOTUYECKUE TIOHATUSA JUIsl OOBsICHEHUS (DAKTOB W
SBJICHUU KUBOW IPUPOJIBIL,

CTPOUTH JIOTUYECKHE pACCYX IEHUS (MHAYKTUBHbBIC, ACAYKTUBHBIC, IO
aHAJIOTHUH), BBISBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYMUSI B PACCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHNS,



MPUMEHSATh  CXEMHO-MOJICTIbHBIE ~ CPEICTBA  IJIsi  TMPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TakKe IMPOTUBOPSYMH PaA3HOrO pojaa, BBIABICHHBIX B  Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IMJIaH PEHICHUS MPOOJIEMBI ¢ YU4ETOM aHaIN3a UMEIOIUXCS
MaTepHATbHBIX M HEMATePUAIIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBHI B JEATCIBHOCTh, OIICHUBATh COOTBETCTBHUC
PE3yNbTATOB IEJSIM, OIICHUBATH PUCKHU MOCIICICTBUN IEATEILHOCTH;

KOOPJIIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSX peabHOTO,
BHPTYaJIbHOT'O0 H KOMOMHUPOBAHHOT'O B3aMMOICHCTBHSI;

pa3BUBaTh KPEATHBHOE MBIIIICHHE TIPH PEIICHUH )KM3HCHHBIX ITPOOJICM.

2) 0a3oBbIe HCCIAEN0BATEIbCKHE TeHCTBUS:

BJIAJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MIPOEKTHOMN
NCATCIIbHOCTH, HaBBIKAMHM  pa3pelieHUs  MpoOieM, CIIOCOOHOCTBIO M
TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY ITOMCKY METOJIOB PEIICHHUS IMPaKTHUYCCKUX
3a/1a4, IPUMCHEHHUIO PA3JIMYHBIX METOAOB ITO3HAHHS;

HCIIOJIB30BaTh PA3JIMYHBIC BUILI ACATEILHOCTH IO TIOJYYCHHUIO HOBOTO
3HAHUSA, €r0 HMHTEPIpETAIuH, MPEeoOPa30BaHUI0 M TMPHUMEHEHHIO B YYEOHBIX
CUTYyaIUsX, B TOM YUCJIE TIPU CO3JaHUN YICOHBIX U COIMATIbHBIX ITPOCKTOB;

dbopMupoBaTh  HAy4YHBIM  THUI ~ MBIIUICHWS,  BJIQJACTh  HAYYHOU
TEPMHUHOJIOTHEH, KJIIOUCBBIMHU IOHATHSIMHU U METOJaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIbHOU
JESATeIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaJu3HpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ pEIICHHUs, HaXOJUTh apryMEHTHI IS JI0Ka3aTelbCTBa
CBOUX YTBEP)KJICHUH, 3aJ1aBaTh IapaMeTPhbl U KPUTEPUHU PEIICHUS,

aHAJU3MPOBATh IIOJYUYCHHBIC B XOJI€ pEIICHHUS 3aJlaud pPe3yJIbTaThl,
KPUTHYECKH OIICHMBAaTh WX JOCTOBEPHOCTh, IMPOTHO3MPOBAThH HM3MCHCHHUE B
HOBBIX YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CHUTYAaIlUsSM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH 1ICJICHAMPABICHHBIN MTOUCK TIEPeHOCa CPEACTB U CIIOCOO0B
NeHCTBHS B TPOGECCHOHAIBHYIO CPEIY;

yMETh MEPEHOCUTH 3HAHWS B MO3HABATEJIbHYIO W MPAKTUYECKYIO 00JIacTH
JKU3HEIEATEIbHOCTH,

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIbHBIE TTOAX0/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHHUS.

3) paboTa ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHHUKAX HWHopManuu (TEeKCcTe
y4eOHOro TOoCOOHUs, HAay4YHO-TIOMYJAPHOW JUTEpaTrype, OHOJIOTHYECKUX
CIIOBapsIX W CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE),
aHAJIM3UPOBaTh HMHGOPMAIIUIO PA3IUYHBIX BHUJIOB U (HOpM TpeAcTaBICHUS,
KPUTUUYECKHU OIIEHUBATh €€ JOCTOBEPHOCTh M HEPOTHUBOPEUUBOCTH;

GhopMyIHPOBATh 3aMPOCH U MPUMEHSTh Pa3JIMYHbIC METOJIBI MPU IMOUCKE U
orbope Ouonoruueckor uWHpOpMaMK, HEOOXOIAUMOW JIsI  BBITIOJTHEHUS
y4eOHBIX 3a/1a4;

MPUOOPETATh OMBIT UCTOJBb30BAHUS HUH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY AaKTUBHOTO  HCIIOJIb30BaHUS
Pa3TUYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOATENLHO BBIOMpATh ONTUMAIBHYIO (OpPMY TPEICTABICHUS
ouwonornyeckort wHMOpmaruu (cxembl, Tpaduku, gUATPAMMBI, TaOJIHUIIEI,
PUCYHKH U IPYToe€);

WCIIOJIP30BAaTh HAYYHBIM SI3BIK B KAaueCTBE CpPEACTBA MpH padoTe C
Ononornyeckor wHGOpPMAIUEH: TPUMEHSITh XUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYECKHE 3HAKW U CHMBOJIBI, OpMyIIbl, a00OpeBUaTypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh W TPEoO0pa3oBhIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BIIAJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alIUTBl  WHGOOpPMAIIHH,
nH()OPMAITMOHHONW 0€30TTaCHOCTH JIMYHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU e CTBUSIMMU:

1) oburenne:

OCYIIECTBJIATh KOMMYHHKAallMM BO BceX cdepax KU3HHU, aKTUBHO
y4acTBOBaTh B JIHUANIOTE€ WM JUCKYCCHM TIO CYIIECTBY OOCYX)ITaeMOUW TEMbI
(yMeHHMe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYXKIECHUS OTHOCHUTEIHHO
BBITIOJIHCHHUS TIPEJJIaraeMoU 3aJjaur, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTh
MO3UIIUN JPYTUX YYACTHUKOB JHAJIOTA WU JUCKYCCHH);

pacmo3HaBaTh HEBEepOaJIbHBIC CPEICTBA OOIICHUS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHHUKHOBEHUS KOH(MIUKTHBIX CUTYAIHi,
YMETh CMSATYATh KOH(PJIMKTHI U BECTH MEPETOBOPHI;

BIIAJICTh PA3TMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOICUCTBUS, TOHUMATh
HaAMEpEHUsi JPYruxX JIOJed, TPOSABISATh YBAKUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyITupoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eITeJIbHOCTbD:

MOHMMATh W WCIOJB30BaTh  MpPEUMyIIeCTBA  KOMaHIHOM |
WHIUBUyAIbHOW pabOThl TpPH  PEIICHWH OHOJIOTHYECKOW  MpOOJIEMBl,
000CHOBBIBATh HE0OXOAMMOCTD MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMO/ICHCTBUS TIPH PEIICHUN yIeOHOM 3a1a9H;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX JACHCTBHIA C y4ETOM OOIIMX
WHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHA KOJIJICKTUBA;

NPUHUMATh IIEJIM  COBMECTHOH JICATEIHHOCTH, OPraHU30BbIBATh H
KOOPJMHUPOBATH JCUCTBUS MO €€ JOCTH)KCHUIO: COCTABJIATH TUIAH ICHCTBHIA,
pactpeieNiaTh poJid C Y46TOM MHEHUH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOH padoTHI,

OIICHMBATh KA4eCTBO CBOETO BKJaJa M KaXJIOr0 YYacCTHHKA KOMAaHIbI B
OOIIHIA pe3yNIbTaT 1O Pa3padOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE TPOEKTHI, OIEHWBATh WJEU C TIO3UIIMH HOBHU3HBI,
OPUTHHATLHOCTH, PAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEIIEHHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOPAXKEHHE, OBITh MHUITMATHBHBIM.

OgiaieHHe YHHUBEPCAJBHBIMHU PEryasiTHBHBIMH 1€CTBUSIMH:

1) camoopraHu3anms:

WCTIONIb30BaTh OMOJIOTUYECKUE 3HAHWS IJIs BBISBICHHS TPOOJIEM M HX
peIeHus B )KU3HECHHBIX M YIeOHBIX CUTYAIHIX;

BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHWUW IEJICBBIE M CMBICIOBBIC
YCTAaHOBKH B CBOMX JICHCTBUSAX U MOCTYIKAX MO OTHOIICHHUIO K )KUBOW MPUPO/IE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYIKAIOIINX;



CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh  IMO3HABATEIBHYK)  JIESITEIbHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh W (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJaud B
00pa30BaTeIbHON NEATEILHOCTH M )KU3HEHHBIX CUTYAITHsIX;

CaMOCTOSITEIbHO COCTaBJISITh IJIAH pELICHUs] TpoOJieMbl € YU4ETOM
UMEIOIIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAIIOYTCHHIA;

JlaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacmpsATh paMKH  yd4eOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTECHUM;

7enaTh  OCO3HAHHBIA  BBIOOp,  apryMEHTHPOBAaTh  €ro,  OpaTh
OTBETCTBEHHOCTbH 34 PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN ONBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO IMUPOKOW IPYIAUIUU B
pPa3HBIX 00JACTSIX 3HAHHWM, MOCTOSHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIIQJICTh HABBIKAMH TIO3HABATEIHHOM pediekcuu Kak OCO3HAHUS
COBEpIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTAaTOB U
OCHOBaHH, UCTIOJIb30BaTh MPUEMBI pedICKCUN JJI OIICHKU CUTYallud, BEIOOpa
BEPHOT'O PELICHMUS;

YMETh OLIEHMBAaThb PUCKH U CBOEBPEMEHHO INPHUHUMATH PEIICHUSA IO HX
CHIKECHUIO;

[IPUHUMATh MOTHBBI M apryMEHTBl JIPYIUX IIPU aHAIU3€ PE3YJIbTATOB
NEATENbHOCTH;

3) npuHsATHE CeOsl U APYTUX:

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTBl JIPYIMX IIPU aHAJIU3€ PE3YJbTATOB
NEATENbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JPYTOTO YeJOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIe pe3yabTaThl OCBOCHHUS COJEPXKAHHS y4eOHOTO MpeaMeTa
«buonorusi» Ha yriIyOJIEHHOM YpOBHE OpPHUEHTHPOBAHBI Ha oOecredeHue
npoduibHOrO  00y4YeHHs: oOydarommxcsa Ouomornn. OHU  BKIIOYAOT:
cnerupuyeckue s OUOIOTUU HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBHIA
0 OCBOGHHUIO, HHTEPIpETallMd ¥ MPeoOpa3oBaHUIO  3HAHWM, BHJbBI
JESTENBHOCTU TIO MOJTYYEHUI0 HOBBIX 3HAHUN M MX NMPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX, a Tak)Ke B pEATbHBIX >KU3HEHHBIX cHUTyanusx. lIpenmerHbie
PE3yNbTATHI MIPEACTABICHBI TIO TO/IAM U3YUYEHUS.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS yueOHoro mpenmera «buomorus» B
10 knacce nOIKHBI OTPAKATD:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M pPOJU OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHWW 3aKOHOB TMPHUPOJBI M pEUICHWH TNpolsieM  paluoHAIBHOTO
IPUPOAOIOIB30BAHUSA, O BKJIAJ€ POCCHUHUCKUX M 3apyOeKHBIX YYEHBIX B
pa3BuUTHE OUOJIOTHY;

BJIQJICHHE CHUCTEMON OHMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET:
OCHOBOITOJIArarolMe OUOJIOTUYECKHEe TEPMUHBI M TOHATUS (XKU3Hb, KIIETKA,



OpraHu3M, METa0OJU3M, TOMEOCTa3, CAMOPETYJIALHUs, CaMOBOCIPOU3BEICHNUE,
HACJIEICTBEHHOCTh, H3MEHYMUBOCTh, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPUHU
(xknerounast Teopust T. IlIBanna, M. Illneitnena, P. BupxoBa, xpoMocomHas
teopus HacneactBeHHoctu T. Moprana), yuenust (H. Y. BaBunoBa — o nentpax
MHOTOOOpa3usi ®  MPOUCXOXKACHHUS  KYJIbTYPHBIX  pPACTCHUI), 3aKOHBI
(emmHOOOpa3Hs TOTOMKOB TIEPBOTO MOKOJICHHS, PACIICIUICHUS, YACTOTHI TaMET,
HE3aBUCUMOTO HacienoBanuss [. MeHnmensi, TOMOJOTHYECKUX PSIIAOB B
HACJICICTBEHHOM  W3MEHYMBOCTH H. . Bagunoga), MIPUHLIUIIBI
(KOMILJIEMEHTapHOCTH);

BIIQJICHUE OCHOBHBIMU METOJIAMH HAy4YHOTO TO3HAHUS, WCTOJIb3YEMbIX B
OMOJIOTUYECKUX UCCIICIOBAHUSIX JKUBBIX OOBEKTOB (OMHCAaHWE, WU3MEPEHHE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHUE BBIJICIATH CYyIIECTBEHHBIC PU3HAKU: BUPYCOB, KIETOK ITPOKAPHUOT
U DyKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTeHHUH, KUBOTHBIX M YEJIOBEKAa, CTPOCHUS OPTraHOB M
CUCTEM  OpraHOB  pACTeHW,  KUBOTHBIX,  4YEJIOBEKa,  IPOIECCOB
KU3ZHENIEATETLHOCTH, MPOTEKAIONIMX B OpPraHU3Max pacTEHUM, >KUBOTHBIX M
YelioBeKa, OMOJIOTMYECKHX TPOIecCOB: OOMEHa BemecTB (MeTaboau3Mm),
MpEeBpAICHHs] YHEPTUU, OPOXKEHHS, aBTOTPO(PHOTO M TeTepOTPOPHOTO THUIIOB
nuTaHus, (QOTOCHMHTE3a M XEMOCHHTE3a, MHTO03a, MeEi03a, TaMeTOreHe3a,
AMOpHUOTeHesa, MOCTIMOPHUOHAIBHOTO pa3BuUTHS, Pa3MHOXKEHUS,
WHJUBUTyJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a), B3aUMOICHCTBUS TEHOB,
rereposuca, UCKyCCTBEHHOTO 0TO0pa;

YMEHHUE YCTaHaBIIMBAaTh B3aUMOCBS3M MEXK]y OPTaHOUIAMHU KJIETKH M UX
GyHKIUSIMH, CTPOGHHUEM KJIETOK pPa3HbIX TKAaHEH U UX (PYHKIUIMH, MEXIY
opraHaMu M CHCTEMaMH OpPTaHOB Y DPACTCHHM, KUBOTHBIX M YEJIOBEKA M HX
GYyHKIMUSIMHE, MEXIy CUCTEMaMU OPraHoB W WX (YHKUIUSIMH, MEXKIY 3Tarmamu
oOMEHa BENIECTB, JTamamMH KJIETOYHOTO IMKJIA ¢ SKHU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTarlaMu dMOPHUOHAIBHOTO PA3BUTHS, TEHOTHUIIOM U (DEHOTHUIIOM,
dbeHoTurnoM u pakropaMu cpeibl OOUTAHUS;

YMEHUE BBISBIISATH OTJIMUUTEIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM UHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOJB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO ¥ CHUMBOJIMKY JUJIs JIOKa3aTelbCTBA POJCTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKHUX TPYIIIL;

yMEHUE peliaTth OWOJIOTMYECKHE 3aJaud, BBIIBISATH MPUYUHHO-
CJIEJICTBEHHBIE CBSI3M MEXIY HCCIEeNyeMbIMU OHOJOTHYECKUMHU MpPOLeCCaMUu U
SBJIICHUSIMHU, JIeJaTh BBIBOJBI M TPOTHO3bI HA OCHOBAHMM IOJYYEHHBIX
pE3yNbTaTOB;

yYMEHHUE BBIMIOJIHATH Jab0paTOpHbIe U MpaKkTUYecKue paboThl, COOMIOAATh
npaBuiia pu padboTe ¢ ydeOHBIM U JTa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIJIBUTAaTh THUIOTE3bI, MPOBEPITh MX HKCIEPUMEHTAIHLHBIMU
cpenctBamu, (HopMyJuMpysl Lelb HCCIENOBaHUs, aHAIM3UPOBATH IMOIYUYEHHBIC
pE3yNbTaThl U JeNIaTh BHIBOJIBI,

yYMEHHUE y4acTBOBATh B Y4EOHO-UCCIIEI0BATENHCKONW paboTe 1Mo OUoIorumy,
HKOJIOTUU M MEJIUIIMHE, TPOBOJMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIECTB, U
nyOJUYHO  MPEACTABNISATH TMOJYyYEHHBIE pe3yJbTaTbl Ha  YYEHUYECKUX
KOH(EepEeHIHUSX;

YMEHHUE OIIEHWBATh ATHUYECCKUE ACIICKThI COBPEMCHHBIX HMCCIICIOBAaHUH B
oOjmacTd  OMOJIOTMM W MEAMIMHBI  (KIIOHUPOBAHHWE, HMCKYCCTBEHHOC



OIUIOJJOTBOPEHUE, HAITPABIEHHOE U3MEHEHUE F€HOMA U CO3JJaHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyyIiei mpodeccruoHambHOM
NEATENHPHOCTH B O0JacTH  OWOJOTWMH,  MEOUIMHBI, OWOTEXHOJIOTHH,
BETEpUHAPUH, CEJIbCKOT'O XO3SIIICTBA, MUILEBOM MPOMBINUIEHHOCTH, YIIyOiTh
MO3HABAaTEIbHBIA  WHTEpPEC, HaMpaBJICHHbIA Ha  OCO3HAHHBIM  BBIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOoJI0KEHUE OMOJIOTHYECKOro 00pa3oBaHuUs
B OpraHU3aIUsIX CPETHETO MPO(PECCHOHATEHOTO U BBICIIETO 00pa30BaHU.

[IpenMeTHble pe3ynbTaThl OCBOEHUsI yueOHOro mpeamera «buosorus» B
11 knacce NOMKHBI OTPAXKATh:

chOpPMHPOBAHHOCTh 3HAHWK O MECT€ W pOJM OWOJIOTHHU B CHCTEME
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHBI MHUpPA, B MO3HAHHM 3aKOHOB MPHUPOJBI U PEIICHUU HKOJIOTHUYECKUX
mpoOJjieM dYeJoBeYecTBa, a TAaKXKE B PEIICHWH BOIMPOCOB PAIMOHATBEHOTO
MPUPOJIONIONB30BaHNs, W B (OPMHUPOBAHMHM IIEHHOCTHOTO OTHOIICHHUS K
MPUPOJIE, OOIIECTBY, YETOBEKY, O BKIIAJEe POCCUNUCKHUX U 3apPYOEHKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHUE BJIAJIETh CUCTEMOW OWMOJOTHYECKUX 3HAHHM, KOTOpas BKIIOYAET
OTpeJeieHNs] U TOHUMAaHUE CYIIHOCTA OCHOBOTIOJATAIONINX OMOJIOTHYECKUX
TEPMHUHOB M TIOHSTHH (BHJ, dKocucTeMa, Ouocdepa), OMOIOTHUECKHE TEOPUHU
(aBomonionHast Tteopust Y. [lapBUHA, CHUHTETHYECKass TEOPHUS SBOJIOLMH),
yuenus (A. H. CeBepuoBa — 0 MyTSIX M HampaBleHUsX 3Bosronuu, B.H.
Bepnanckoro — o 6uocdepe), 3akoHsl (reHeTHYeckoro papHoBecus Jx. Xapau
u B. Baiinbepra, 3aponsimeBoro cxoactsa K. M. bapa), mpaBuna (MunuMyma
1O. JInbuxa, 7KOJIOTHYECKON MUPaMUJIbI SHEPTUH), TUTIOTE3hI (TUIOTE3a «MUpPa
PHK» V. I'unGepta);

YMEHHE  BJIQJIETh OCHOBHBIMM  METOJAMH  HAy4yHOTO  MO3HAHWI,
UCIIOJIb3yeMbIMH B OMOJIOTUYECKHUX HCCIEAOBAHUSIX KUBBIX OOBEKTOB U
AKOCUCTEM (OmMHCaHHe, U3MEpeHHe, HaOII0JIeHNnEe, IKCIIEPUMEHT), Crocobamu
BBISIBJICHUS U OLICHKW aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE;

YMEHHUE BBIJICTATh CYIIECTBEHHbIC NPHU3HAKU: BHUJIOB, OHOTEOIICHO30B,
AKOCHUCTEM U Omocdepsl, CTaOMIU3UPYIOIETo, JNBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUIECKOTrO u CUMIIATPUYECKOTO
BU000pa30BaHus, BIUAHMUS JABWKYIIUX CHJI DBOJIONMH Ha TEHODOH]
MOMYJISIIIUY, TPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpefie 0OUTaHUs, YepeAOBaHUS
HAIPaBJICHU DBOJIIOIMHM, KPYroBOpOTa BEUIECTB U IOTOKAa JHEPTUHU B
HKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIY IPOLIECCAMH HBOJIIOIUH,
JIBUKYIIUMH CHUJIAMHU aHTPOIIOTE€HE3a, KOMIIOHEHTAMU Pa3IMYHbIX SKOCUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OpTraHU3MOB;

YMEHUE  BBISBJIATH  OTIMYUTENIbHBIE TPHU3HAKH  JKUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOUTaHusl, a0MOTHUECKUX U OMOTUYECKUX
KOMITIOHEHTOB 3KOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B COOOLIECTBAX,
AHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTBI, OMOJIOTMYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JJisi JOKa3aTelbCTBA POJCTBA OPraHU3MOB
pPa3HbIX CHUCTEMaTHYECKUX TPYyMN, B3aUMOCBSI3U OPraHU3MOB U  Cpeibl
oOWTaHus, €IUHCTBA 4YEJOBEYECKHX pac, HEOOXOJUMOCTH COXpaHEHUS
MHOT000pa3usi BUJOB U IKOCHUCTEM KaK yCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI U
YeJI0BEYECTBA;



YMEHUE pemaTh OWOJIOTMYECKHE 3aJadd, BBISIBIATH MPUYHHHO-
CJICICTBCHHBIC CBSI3M MEXKIY HCCICTYEMBIMU OMOJIOTHYCCKUMHU TPOIECCaMU U
SBJICHUSIMH, JIeJlaTh BBIBOJBI M TPOTHO3BI HAa OCHOBAaHWUU MOJYYCHHBIX
pE3ybTATOB;

YMEHHUE BBIMOIHATH Ja0OpPaTOPHBIE W MPaKTHUECKHe PabOThI, COOMIOAATh
mpaBuia mpu padboTe ¢ yueOHBIM U TaO0PaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPSITh HMX OKCIEPUMEHTATHLHBIMU
cpencrtBamu, (HOpPMyIUPYs LETb HCCIEIOBAHUS, aHAIM3UPOBATH IMOTYYEHHBIC
pE3yNbTaTHI U JACNIaTh BHIBOIHI,

YMEHHUE Y4acTBOBATh B YU4E€OHO-UCCIEAOBATEIBCKON paboTe Mo OMOIOTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOIMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
myOJMYHO  TPEACTABIATh TOJYYCHHBIE PE3yJNbTaThl Ha  YUYCHUYCCKUX
KOH(epeHIHsIX;

YMEHUE OIICHWBATh THUIOTE3bl U TEOPUHM O TMPOUCXOKICHUH >KHU3HHU,
YelioBeKa M YEeJIOBEUECKMX pac, O TNPHYMHAX, TOCIEACTBUSAX M CIOCo0ax
IIpe0TBPAICHUS I100aTbHBIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyyIiei mpodeccruonanbHOn
JESTENHbHOCTH B O0OJacTH OWOJIOTHH, OKOJOTHUHW, TMPUPOJIOINOIB30BAHUS,
MEUITMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUU, CETHCKOTO XO3sICTBRA,
MUIIEBON  MPOMBINIJICHHOCTH,  yrayOnsTh  TO3HABAaTENbHBI  HMHTEpEC,
HalpaBJICHHBIM Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIONICH mpodeccuu u
MPOJIOJDKEHUE OMOJIOTMYECKOTr0 O00pa3oBaHMsI B OpPraHU3ANMIX CPETHETO
poheCCUOHAILHOTO u BBICIIIETO oOpa3oBaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HaumeHoBaHue Kosun4yecTBO 4acoB
duekTpoHHbIe (LM pPOBbHIE)
n/ pa3ze/ioB U TeM KonTtposabHbIe IIpakTHYeckue
Bcero oOpa3oBaTe/ibHbIE pecypchl
I NporpamMmmsbl padoThI padoTbI
buonorus kak Hayka 1 Bubmorexa TIOK
4 https://m.edsoo.ru/7f41c292
JKuBbIe CHCTEMBI U HX ) bubmmorexa [JOK
U3y4ECHUE https://m.edso0.ru/7f41c292
bubmmorexa [JOK
brozorms ket 3 1 https://m.edsoo.ru/7f41c292
Xumuueckas 18 1 5 bubmmorexa [JOK
OpraHu3alus KIETKU https://m.edsoo.ru/7f41¢c292
Crpoenue u pyHKIUU 15 ) bubnuoreka IIOK
KJIETKU https://m.edsoo.ru/7f41c292
OOMeH BelecTsB 1
MIPEBPAICHUE YHEPTUU 12 1 1 bubmioreka LOK
pespait P https://m.edsoo.ru/7f41c292
B KJIETKE
HacnencrBennas
HHpOpMALHA 1 11 05 bubnuotexa [JOK
pmall . ' https://m.edsoo.ru/7f41¢292
peanu3auus €€ B KIETKe
JKu3HEeHHBIH ITUKIT 6 1 Bbubnuoreka [JOK
KJIETKU https://m.edsoo.ru/7f41c292
Crpoenue u pyHKIUU 17 15 bubnuoreka [IOK

OpraHu3MOB

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
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10 PasmHOXeHUE U g 15 Bbubnuoreka [JOK
pa3BUTHE OPraHU3MOB ' https://m.edsoo.ru/7f41c292
I'eneruka — Hayka o

11 HACJIEICTBEHHOCTH U 5 05 Bbu6nuoreka [JOK
W3MEHYHUBOCTH ' https://m.edsoo0.ru/7f41c292
OpraHU3MOB

12 3aKOHOMEPHOCTHU 10 1 bubnmnoreka [JOK
HaCJICICTBEHHOCTH https://m.edsoo0.ru/7f41c292

13 3aKOHOMEPHOCTHU 6 1 bubnmnoreka [JOK
W3MEHYMBOCTH https://m.edsoo.ru/7f41¢c292

bubmuorexa [JOK

14 r

CHETHIA FcToBeKa S 0.5 https://m.edsoo.ru/7f41c292
Bbubnuoreka [JOK
1
5 Cenexuus OpraHu3MOB 5 1 https://m.edsoo.ru/7f41c292
buorexuoorus u
16 CHUHTETHYECKAS 5 bubnnorexa LIOK
https://m.edsoo.ru/7f41c292
ouoJorus
IToBTOpEHME,

17 0000111eHNE, 5
cUCTEMATH3aIMs
3HAHUM

18 WToroBelii KOHTPOIBL 4

OBHIEE KOJIMYECTBO
- 136 14.5

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KIIACC

Ne HaunmenoBanue KosmmuecTBo yacos
DJIeKTpPOHHbIe (LM(POBbIE)
n/ pa3ieyioB U TeEM KonTpoabHblie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE peCypcChl
I NporpamMmmsbl padoTsbI padoTbI
3apoKICHUE U Pa3BUTHUE
1 3BOJIFOIIMOHHBIX 10 bu6mmoreka [IOK
MPEICTABICHU B https://m.edsoo.ru/7f41cc74
OunojIorun
5 MukposBontonus u eé 27 55 bubnuotexa [JOK
pe3yJIbTaThI ' https://m.edsoo.ru/7f41cc74
3 Makpo3Bostonus u eé g 1 bu6mumoreka [IOK
pe3yJIbTaTh https://m.edsoo.ru/7f41cc74
[Ipoucxoxnenue u
4 A3BHUTHE KU3HU HA 21 1 2.5 bubamorexa [OK
P ' https://m.edsoo.ru/7f41cc74
3emie
IIpoucxoxaeHue
S YenoBeKa — 13 1 15 bu6mmoreka LIOK
' https://m.edsoo.ru/7f41cc74
AQHTPOIIOTEHE3
DKOJIOTHsl — HayKa O
B3aUMOOTHOUIECHUSX
6 OpraHu3MOB U 3 05 bubnmnorexa [JOK
HaJIOPTraHU3MEHHBIX ' https://m.edsoo.ru/7f41cc74
CHCTEM C OKpY>KaroIeu
cpenoit
7 Opranusmsl 1 cpena 12 3 bu6mumoreka [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

YACOB 110 ITPOTPAMME

oOHuTaHus https://m.edsoo.ru/7f41cc74
8 DKOJIOTHSI BUJIOB U 9 05 bubmmorexa [JOK
MOIYJISANA ' https://m.edsoo.ru/7f41cc74
DKOJI0TUs COOOIIECTB.
9 DKOJIOTHYECKHE 13 0.5 bubnnorexa LIOK
' https://m.edsoo.ru/7f41cc74
CHCTEMBI
10 buocdepa — rmobanpHas 6 bubnuoreka IIOK
3KOCHCTEMA https://m.edsoo.ru/7f41cc74
11 UYenoBek u 6 bu6mmoreka [IOK
OKpyXarolas cpeaa https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
12 Peseparoc pevs 13 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
136 14



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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ITIOYPOYHOE INTAHUPOBAHUME

10 KIIACC
Ne
n/ | Tema ypoka KonunuectBo
n 4acoB
Beero KouTtpoJabHbie IIpakTnyeckue JJIeKTPOHHbIE HU(PPOBHIE
padoTbI padoThI o0pa3oBaTejibHbIE
pecypchl
buonorus kak KOMIIJIEKCHas
HayKa U KaK 4acThb 1 bubmorexa HOK
4 https://m.eds00.ru/863e6122
COBPEMEHHOTO 00IIIecTBa
JKuBbIe CHCTEMBI U KX 1 bubmmorexa [JOK
CBOICTBa https://m.eds00.ru/863e6564
YpoBHeBas opraHusanus 1 bubnuoreka IIOK
JKUBBIX CUCTEM https://m.eds00.ru/863e6564
Uctopus oTkpsITHS 1
n3yuyeHus kietku. Knerounas 1 bubmioreka LIOK
y ’ https://m.eds00.ru/863e6e88
Teopus
MeTo b1 MOJIEKYTISIPHOM U 1 bu6muoreka [IOK
KJIETOYHOM OMOJIOTHH. https://m.eds00.ru/863e6122
N3y4yeHne MeTo10B KIETOYHON 1 05 bu6nuoreka [IOK
ouonoruun. [1P ' https://m.edso0o.ru/863e6122
XUMHUYECKUN COCTAB KIIETKU 1 bubmorexa HOK
https://m.eds00.ru/863e674e
MusnepaiibHbIe BELIECTBA 1 bubnmoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e

KJICTKU, UX Onomornyeckas
pOJIb

https://m.edso00.ru/863e674¢

Oprannueckue BeuecTBa

bubmmorexa [JOK

| KJIETKH — OE€JIKH. https://m.eds00.ru/863e6b72
OO6HapyxeHue 0enKoB ¢
10 MOMOIIIbIO KaYECTBEHHBIX 0.5 bubmmorexa [TOK
Hlu ' https://m.eds00.ru/863e6b72
peakuuii. JIP
1 YpoBHU OpraHu3anuu bubnuotexa [JOK
OCJIKOBBIX MOJICKYJT https://m.eds00.ru/863e6b72
12 CBoiicTBa, K1accuukanys u bubnmoreka [JOK
¢byHKIMN OEIKOB https://m.eds00.ru/863e6b72
13 CoiicTBa, Kaccudukanus u bubnmnoreka [JOK
¢byHKIMN OEIKOB https://m.eds00.ru/863e6b72
14 depMeHTHI OMOJIOTHUECKIE bubnuotexa [JOK
KaJI3aTOPBI https://m.eds00.ru/863e6b72
15 Opranuyeckue BellecTBa bubnmnorexka [JOK
KJIETKUA — YTJIEBOJIbI https://m.edso00.ru/863e6870
16 Oprannueckue BeuecTBa bubnmnoreka [JOK
KJIETKU — YTJIEBObI https://m.eds00.ru/863e6870
17 Oprannyeckue BelecTBa bubnunoreka [JOK
KJICTKH — JIMIHUIBI https://m.edso00.ru/863e6870
bu6nmmorexa [IOK
18 H . JHK
YRICHHROBBIC KCAOTE. /] https://m.eds00.ru/863e6d5c
bu6nmoreka [IOK
1 H . PHK
o YIJICHHOBEIC KHCIOTR https://m.eds00.ru/863e6d5c
20 HccnenoBanue HyKIE€MHOBBIX 05 Bbubnuoreka [JOK



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
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https://m.edsoo.ru/863e6d5c

KHCJIOT, BBIACIICHHBIX U3
KJIETOK pa3IU4HbIX
opranusmosB JIP

https://m.edso0.ru/863e6d5c¢c

21

Crpoenue u pynkuuu ATO.
Jlpyrne
HYKJI€03uaTprdoCchaThI
(HT®)

bubnuoreka [JOK
https://m.edso0.ru/863e6d5c¢c

22

O060011eHre 3HAaHU 110 TeMe
«Xumudeckas OpraHu3anus
KIIETKI»

23

O060011IeHNE 3HAHUN IO TEME
«XHMMHUYECKAS] OpraHU3aLHs
KJIIETKHAY

24

KonTponbhas pabota mo teme
«XVMMHUYECKUU COCTaB KIETKIN»

25

CexsenupoBanue JIHK.
MeTtoabl TEeHOMHKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHI

bu6mmorexa [IOK
https://m.edsoo.ru/863e6122

26

MeToibl CTPYKTYpPHO
ouonoruu

bu6mmorexa [IOK
https://m.edso00.ru/863e6122

27

Turel KIETOK.
IIpokapuoTnueckas KieTka

28

OCoOeHHOCTH CTPOCHUH,
YKU3HEJEATENIBHOCTH U
MHOT000pa3ust MPOKapHOT



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

OCOoOeHHOCTH CTPOCHUH,

29 JKM3HEACATCILHOCTH 1
MHOT000pa3ust MPOKapHOT
CrtpoeHue 3yKapruoTUYECKON bu6muoreka [IOK
30 KIIeTKU. VI3ydeHue CBOWCTB 0.5 https://m.edsoo.ru/863e6ff0
KJIeTOYHOM MeMOpaHnsbl. [TP https://m.eds00.ru/863e716¢
. Bbu6nuoreka [JOK
[ToBepxHOCTHBIN anmapaT
31 https://m.eds00.ru/863e6ff0
ITeTIH https://m.edso0.ru/863e716¢
bubmuorexa [JOK
OnHoMeMOpaHHbIE OPraHOU/IbI
32 https://m.edso00.ru/863e6ff0
IICTICH. https://m.eds00.ru/863e716¢
N3yueHne nBUKeHUS bubnmoreka [JOK
33 [UTOIJIA3MbI B PACTUTENbHBIX 05 https://m.edso0.ru/863e6ff0
knetkax. [1P https://m.edso0.ru/863e716¢
[TomyaBTOHOMHBIE OPTaHOMTBI bubnmoreka [JOK
34 KJIETKH: MUTOXOHAPUH, https://m.edso0.ru/863e6ff0
IUIACTHAIbI https://m.edsoo.ru/863e716¢
HccaemoBanue mia3sMoian3a 1 bu6nmoreka [JOK
35 JIeTIa3MOJIN3a B 0.5 https://m.eds00.ru/863e6ff0
pacTUTENbHBIX KieTkax. JIP https://m.eds00.ru/863e716¢
bu6mmorexa [IOK
HememOpaHHBIE OpraHOUIBI
36 https://m.edso00.ru/863e6ff0
ITeTIH https://m.edso0.ru/863e716¢
Bbubnuoreka [JOK
37 Ctpoenue u pyHKIUH s71pa https://m.edso00.ru/863e6ff0

https://m.edso0.ru/863e716¢
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CpaBHUTENBbHAS

bubmmorexa [JOK

38 XapaKTePUCTHKA KIIETOK https://m.edso00.ru/863e6ff0

SYKApUOT https://m.edso00.ru/863e716¢
Bbu6nuoreka [JOK
N3ydenue cTpoeHus KIETOK

39 P 0.5 https://m.edso00.ru/863e6ff0
Pa3TIHIHDIX OPTrafHsMOB. https://m.eds00.ru/863e716¢
AccuMuiaLusg u

40 JTUCCUMWISALINS — JBE
CTOpPOHBI MeTabonu3Ma. THrmbl
oOMeHa BElIeCTB.

41 N3yueHne kaTaIuTUUECKOU 05 bubnuoreka IIOK
aKTUBHOCTH (pepmeHToB. JIP ' https://m.eds00.ru/863e766¢
DepMEeHTATUBHBIN XapaKTep
peakuuii KJIeTOYHOro
Metabonu3ma. Uzydenwue

42 (bepMeHTaTUBHOTO 0.5
pacIerIeHusl IepOKCHIa
BOJIOPOJIa B PACTUTEILHBIX U
JKMBOTHBIX KjieTKax. JIP

43 benku-akTuBaTOpH! U OCIKH-

MHTUOUTOPHI

44 ABTOTpOGHBIH TUTT OOMEHa bubnuoreka IIOK
BCILICCTB https://m.edso00.ru/863e7c98

but6mmoreka [{JOK

45 o

OTOCHHTES https://m.eds00.ru/863e7c98

46 DOTOCHHTETUYECKHE
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

IIUIMCHTBI

cDEIKTOpI:'I, BIIMAOIINEC Ha

47 ¢dorocunTe3. 3HaueHue
dborocuHTE3a
Xemocunte3. CpaBHEHUE

48 nporeccoB poToCHHTE3A U 0.5 bubmmorexa [IOK

pon ' https://m.edso00.ru/863e7c98
xeMocuHresa. JIP
AHa’poOHbBIE OpraHU3MBI.

49 Bunpr 6poxenusi. CpaBHEeHHE 05 bu6muoreka [IOK
MIPOIIECCOB OPOKEHUS U ' https://m.edsoo.ru/863e7aae
nerxanud. JIP

50 AdpoOHbBIE OPTaHU3MBbI. JTarbl bubnuotexa [JOK
HHEPreTHUeCcKOro ooMeHa https://m.edsoo.ru/863e7aae
OHeprusi MeMOpPaHHOTO

51 rpajgvueHTa npoToHoB. CHUHTE3 bubnuotexa [JOK
AT®: pabora mpoTOHHOI https://m.edsoo.ru/863e7aae
AT®-cuHTa3sl

52 Peakuuu MaTpuyHOTO CHHTE3a brbsmorexa LOK

i P https://m.edso00.ru/863e796e
53 Tpanckpunuus — MaTpUYHBINA bubnuotexa [JOK
cunte3 PHK https://m.edso00.ru/863e796e
" bubnuoteka [JOK
54 T
DAL 1 €¢ Statibt https://m.edso00.ru/863e796e
KoaunpoBanue aMMHOKHUCIIOT.
but6mmoreka [{OK
55 Ponb pubocom B GnocuHTE3E

Oenka

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e7c98
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56

Opranuzanys reHoMa y
HPOKapUOT U 3yKapuoT

57

MosexysipHble MEXaHU3MbI
AKCIIPECCUU T€HOB y 3YKapHOT

58

Bupycsl — BHeks1eTOUHBIE
(bOopMBI )KU3HU U OOJTUTAaTHBIE
napasutsl. Co3aHue MOJENu
Bupyca. [IP

0.5

bubmmorexa [JOK
https://m.edso00.ru/863e7540

59

BupycHsle 3a00s1eBanus
4eJIOBEKA, ) KUBOTHBIX,
pacTeHui

bubmmorexa [JOK
https://m.edso0.ru/863e7540

60

IToBTOpHUTENBHO-
00001aroil YpoK 1Mo Teme
«CTpoeHue KJIeTKU 1 00MeH
BEIIIECTBY

61

KoHnTtponbHas paboTa mo teme
«CtpoeHue KieTku u 00MeH
BEIIIECTB

62

HanorexHoioruu B OMOJIOTHH
A MEIULIMHE

63

JKu3HEeHHBIN IIMKIT KIIETKHA

bu6mmorexa [IOK
https://m.edsoo.ru/863e7dc4

64

Marpuunsiii cuate3 JJHK

65

Xpomocomsl. 3yuenue
XpPOMOCOM Ha F'OTOBBIX
MHKponpenapaTax. JIP

0.5

Bbu6nuoreka [JOK
https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

bu6mmorexa [IOK

66 —
JleneHHe KICTKH — MATO3 https://m.edsoo.ru/863e7dc4
67 Tunel knetok. Kapuokunes u 05 bubnuotexa [JOK
nutokuues. JIP ' https://m.edsoo.ru/863e7dc4
68 Perynsiius >kM3HEHHOTO IUKIIA Bbu6nuoreka [JOK
KJIETOK https://m.edsoo.ru/863e7dc4
69 OpranusMm Kak eJuHOE 11710
. bubmmorexa [JOK
Tkanu pacrennid. M3yuenue
70 . < 1P 0.5 https://m.edso00.ru/863e6ff0
TKAHCH pAaCTCHHH. https://m.eds00.ru/863e716¢
T bubmmorexa [JOK
KaHM )KHBOTHBIX M YEJIOBEKA.
71 N3yuenune TkaHe# >KUBOTHBIX 0.5 hitps://m.eds00.1u/863¢6110
JIPy ' ' https://m.edso00.ru/863e716¢
https://m.eds00.ru/863df606
Opranbl. CucTEMBI OPTraHoB.
72 N3ydeHue opraHos 0.5 https://m.edsoo.ru/863dfae8
LIBETKOBOTO pacteHus. JIP
73 Omnopa Tesa OpraHu3MoB
74 JIBukeHne opraHu3MOB
but6mmorexal [OK
75 IT
HTAHHE OpTafsMon https://m.edsoo0.ru/863e2f9a
[TuTaHue MO3BOHOYHBIX
76 JKUBOTHBIX. [IHIeBapuTenbpHas Bubmorexa TIOK
- menap https://m.edsoo.ru/863e2f9a
CHCTEMa YeJIOBEeKa
77 JlpixaHue opraHu3MoB bubmmorexa I[IOK

https://m.edsoo.ru/863e231a



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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I[BIX&HI/IG ITO3BOHOYHBIX

Bbubnuoreka [JOK

78
’KHBOTHBIX U YeJIOBEKa https://m.edsoo.ru/863e231a
79 Tpancnopt BemecTs y
OpraHu3MOB
KpoBeHocHas cuctema
80 MO3BOHOYHBIX KUBOTHBIX U bubmmorexa [OK
https://m.edso00.ru/863e1712
4eJIoBEKa
81 Brigenenue y opranusmoB
82 3ammra y opraHu3MOB
83 HMMMyHHas cucteMa 4eaoBeKa bubmiorexa LOK
Y https://m.eds00.ru/863e1942
84 Pa3npaxxuMocTh 1 perynsiuus y bu6muoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863dfdb8
['ymopanbHas peryaanus u
85 31?1, 01? WHHAS SHcZeMI': bubmmorexa LIOK
HOXP https://m.edso0.ru/863e098e
JKUBOTHBIX U YEJIOBEKa
86 @OopMBI pa3sMHOXKECHUS
OpraHu3MOB
87 [TonoBoe pa3MHOKEHHE
but6mmoreka [JOK
88 Meii
enos https://m.edsoo.ru/863e7f4a
I'amerorenes. 3yuenue
89 CTPOEHHUSI MOJIOBBIX KJIETOK Ha 05 bubnuoreka IIOK

TOTOBBIX MUKpOIIpEenaparax.
JIP

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

90

NunuBuayansHOE pa3BUTHE
OpPraHU3MOB — OHTOT'€HE3

Bbubnuoreka [JOK
https://m.edso00.ru/863e8436

91

3akiajka OpraHoB U TKaHEU U3
3apOJIbIILIEBbIX JUCTKOB

92

Poct u pa3BuTHE KUBOTHBIX.
BelIsiBIIEeHME IPU3HAKOB
CXOJICTBa 3apOJAbILIEN
MO3BOHOYHBIX JKUBOTHBIX. JIP

0.5

93

Pa3MHoOXeHMe U pa3BUTHE
pactenuidi. CTpoeHue opraHoB
Pa3MHOKEHUS BBICILIUX
pactenuit. JIP

0.5

94

Ucropus cranoBieHus 1
Pa3BUTHS TCHETHKHU KaK HAyKU

bubmmorexa [JOK
https://m.eds00.ru/863e86f2

95

OCHOBHBIC TIOHSTHUS U
CHMBOJIbI TEHETHKHU.
Jpo3oduna kak 00BEKT

TEHETUYECKUX UCCIIEIOBAHUMN.
JIP

0.5

bu6nmmoreka [IOK
https://m.edso00.ru/863e8878

96

3aKOHOMEPHOCTH
HacJIeJ0OBaHMsI IPU3HAKOB.
N3yueHue pe3ynbTaToB
MOHOTHOPUAHOTO
CKPEIIMBAHUS Y TPO30(HITBI.
ITP

0.5

bubmuorexa [JOK
https://m.edso00.ru/863e8878

97

[uTomornueckre OCHOBBI

Bbubnuoreka [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

MOHOTUOPHIHOTO https://m.eds00.ru/863e8878
CKpCIINBAaHMS
AHanuzupyroiiee
98 CKpe I/IBEIZI/IGH-IHGHOHHOG bubmmorexa [JOK
petl ' https://m.eds00.ru/863e8878
JIOMUHUPOBaHUE
Jurubpuinoe cKperuBaHue.
N3yuenue pe3ynpraToB bubnmnoreka [JOK
99 0.5
JUTHOPUIHOTO CKPELUBAHUS Y https://m.edso00.ru/863e89a4
npo3o¢uisl. [1P
[utonmoruyeckre OCHOBBI bubmmorexa [JOK
100
TUTHOPHUIHOTO CKPEIUBAHUS https://m.edso00.ru/863e89a4
101 CleluieHHOE HacJlIeJOBaHUE but6mmoreka [{JOK
[IPU3HAKOB https://m.eds00.ru/863e8c60
102 XpOMOCOMHas1 TEOPUs bubnuotexa [JOK
HACJIEACTBEHHOCTU https://m.edso00.ru/863e8c60
bu6mmorexa [IOK
103 | T
CHETHRA T https://m.eds00.ru/863e8c60
104 I'eHoTHn Kak neaoCcTHAS
cucreMa
['eneTnueckuii KOHTPOJIb
105 | pa3BuTHS pacTeHUH,
KUBOTHBIX W YEJIOBEKA
106 N3MeHUYMBOCTH MTPU3HAKOB.
Bunnr namMeHunBOCTH
107 MoaudukanronHas bubnuoreka [IOK
W3MEHYNUBOCTD https://m.edso00.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e8efe

HUccnenosanune

108 3aKOHOMEPHOCTEN 05 bubnuotexa [JOK
MoAu(UKAITMOHHON ' https://m.edsoo.ru/863e8efe
u3MeHuuBocTtu. JIP
I'enoTunuyeckas

109 W3MEHYUBOCTD. bubmanoreka [HIOK
Komb6unatusHast https://m.edsoo.ru/863e8efe
M3MEHYUBOCTH

110 MyTarmonHasi ”3MEHUYHUBOCTb. 05 Bubmunoreka IIOK
MyTamuu y apozoduisl. JIP ' https://m.edso0.ru/863e8efe
3aKOHOMEPHOCTH

111 MYTaIlMOHHOTO IpoIiecca bubmorexa OK

yra pon ) https://m.edsoo0.ru/863e8efe
DHnureHeTrka U SJIIMIeHOMHUKA
I'eneTuka JegoBeka. Bu6 110K
HOINOTEKA

112
COCTaBHeHH? 1 anajs 0.5 https://m.edso0.ru/863e8d78
poaocioBHoi. TP

113 MeToabl MEIUITUHCKOM bubmmorexa [JOK
T€HETUKH https://m.edso00.ru/863e8d78
3HaueHNEe MEeIUIIMHCKON

114 | TEHETHKH B IPE/IOTBPAIICHUK bubnuoreka IIOK
U JICUCHUHU I'€HESTUYECKUX https://m.edso00.ru/863e8d78
3a00JIEBAHUI YETIOBEKA

[ToBTOpHUTENTEHO-0000IIIAFOTITHI

115 YPOK IO TeMe

((HaCJ'IeI[CTBCHHOCTL n
N3MCHUYUBOCTbL OPraHU3MOB»



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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116

[ToBTOpUTEIIEHO-0000IIAFOTIIN I
YPOK 10 TeME
«HacnencrtseHHOCTE U
W3MEHYHBOCTH OPTAaHU3MOBY»

117

KonrtponsHas pabota o teme
«HacnencrseHHOCTE U
U3MEHYHUBOCTb OPTaHU3MOBY

118

OcCHOBHBIE IOHATHUS CENEKIUH.
N3yuyeHue cOpToB KyJIbTYypPHBIX
pacTeHui U NOpOA TOMalIHUX
JKUBOTHBIX. JIP

0.5

bubmmorexa [JOK
https://m.edso00.ru/863e9214

119

Metobl CENEKIIMOHHOMN
pabotbl. M3yuenue MeTo10B
cenekuuu pacrenuit. JIP

0.5

bubmmorexa [JOK
https://m.edso0o.ru/863e9214

120

JloCTHXKEHUS CeIIEKIIUN
pacTeHUH U KUBOTHBIX.
IIpuBuBKa pactenunt. [1P

bubmmorexa [JOK
https://m.edso00.ru/863e9214

121

CoxpaHeHue, u3yueHue u
HCII0JIb30BaHNE T€HETUYECKUX

pecypcoB

122

buotexHonorus kak Hayka u
oTpacib MPOU3BOICTBA.
Nzydenne 00beKTOB
ouorexunonoruu. [1P

0.5

but6mmoreka [{JOK
https://m.edso00.ru/863e9336

123

OCHOBHBIE HaIpaBJICHUA
CHHTETHYECKOH OHMOI0rHU

but6mmoreka [JOK
https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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XpOMOCOMHAs ¥ T€HHas

Bbubnuoreka [JOK

124
WHXXECHEPUS ! https://m.eds00.ru/863e9336
Bbu6nuoreka [JOK
125 Menummackre OMOTEXHOJIOT NI 1 https://m.eds00.ru/86369336
IToBTOpHUTENBHO-
126 0000mIaronMit ypok 1mo Teme 1
«OCHOBBI CETICKIIMH
127 [ToBTOpeHnue, 06001IeHNE, 1
cUCTeMAaTH3aIus 3HaHUH
128 [ToBTOpeHwue, 06061116Hfle, 1
CHCTeMaTH3alys 3HAHUI
129 [ToBTOpeHue, o600mIEeH e, 1
CUCTEMAaTH3alus 3HaHU!
130 [ToBTOpEHwME, 0606H.[€HI:I€, 1
CHUCTEMAaTH3aIus 3HAaHUI
131 [ToBTOpeHwue, 06061116Hfle, 1
cHUCTEeMaTH3alIus 3HAHUI
132 [ToBTOpEHME, o606merie, 1
cHUCTEeMaTH3alus 3HAaHUI
133 | HTOroBblif KOHTPOJIb 3HAHUN 1
134 | WroroBslif KOHTPOJIb 3HAHUH 1
135 | HTOroBblif KOHTPOJIb 3HAHUN 1
136 | UToroBblii KOHTPOIb 3HAHUMN 1
OBIIEE KOJIMYECTBO HACOB
136 14.5

I10 ITPOIT'PAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KIIACC

JapBuHa

No KoaudecTBO YacoB
JJIeKTPOHHbIe LU (poBbIe
n/ Tema ypoka KonTpoJabnsbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE pecypcChl
n padoThI padoThI
1 buonorus Kak HayKa.
MeTtoas! HAy4YHOTO 1
MTO3HAHMUSL.
2 Hctopust  »BONIIOIIMOHHOTO 1 bu6moreka [IOK
YUYECHUS https://m.eds00.ru/863e9570
3 PaszButue cuctemMaTuku 1 Bbu6nnoreka [JOK
https://m.eds00.ru/863e9570
4 Cucrema OpraHUYEeCKOU 1 bu6moreka [IOK
npupoasl K Jluanes https://m.eds00.ru/863e9570
S) Kan batucr Jlamapk. bu6mmoreka LIOK
[Tepoe SBOJIFOLIMOHHOE 1 https://m.eds00.ru/863e9570
y4eHHUE
6 [Ipennoceinku Bbubmoreka [JOK
BO3HUKHOBEHHUs YyueHUs Y. 1 https://m.eds00.ru/863e9570
JapBuHa.
7 OKCIEAMLIIMOHHBIA MaTepHal 1 bubnnorexa [IOK
Y. NapBuHa https://m.eds00.ru/863e9570
8 HckyccTBeHHBII 0TOOD 1 Bu6nmorexa [IOK
https://m.eds00.ru/863e9570
9 DBoJIOLIMOHHAs Teopus Y. 1 bubnmnorexa [JOK

https://m.eds00.ru/863e9570



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
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10

JBrKy1ne cuibl
SBOIIONHU BUIOB 110 Y.

HapBuny

bu6mmoreka [IOK
https://m.edso0.ru/863e9570
Bubnnoreka IIOK
https://m.edsoo.ru/863e9da4

11

Bbopwba 3a cymecTBoBaHme,
€CTECTBEHHBIN U
HCKYCCTBEHHBIH OTOOD

Bbubnuoreka [JOK
https://m.edsoo.ru/863e9da4

12

dopMHUpOBaHHE
CUHTETUYECKON TEOpUHN
IBOJIIOLIMH

13

tansl 3BOJIIOIIMOHHOTO
poliiecca: MUKPOIBOIIOLIHS
Y MaKpPOABOJIIOITUS

Bbu6nuoreka [JOK
https://m.edso0.ru/863e9cle

14

[onmynsauus —
AJIEMEHTApPHAS €AUHULIA
SBOJTIOITAHT

bubmmorexa [JOK
https://m.edso0.ru/863e99c6

15

3aKOH T€HETUYECKOTO
paBHoBecus JIx. Xapau, B.
Baitn6epra. JlabopatopHas
pabota «BrisiBieHne
U3MEHYUBOCTH y 0COOEH
OJIHOTO BUAa»

0.5

16

Pemenue 3a1au Ha 3aK0H
T€HETHYECKOI0 PAaBHOBECHS
JIx. Xapnu, B. BaiinOepra.

17

Pemenue 3aJa4 Ha 3aKOH
TCHCTUYCCKOTO PaBHOBCCHUA



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

JIx. Xapnu, B. BaiinOepra.

OneMeHTapHbIe (GaKTOPbI

but6mmoreka [JOK

1
8 IBOJIIOLIUHN https://m.edsoo.ru/863e9da4
DddekT ocHOBaTeSI.
19 O ekt OyTHLIIOUHOTO bubmmorexa [IOK
Y https://m.edsoo.ru/863e9da4
TOPJIBIIIKA
Murpauuu. M3oasuun
20 MOMYJISLIAN: bubnunorexa IIOK
reorpaduueckas, https://m.edsoo.ru/863e9da4
Ouosornueckas
EcrecTBenHnbIit 0TOOpD —
21 HaANPAaBISAIOMUN (aKTo brbmmorexa LOK
P - P https://m.edso00.ru/863e9ed0
SBOJTIOINH
N but6mmoreka [IOK
22 Tonosoii ot6op https://m.edso0.ru/863e9ed0
[IpucnocobneHHOCTH
23 OpPraHU3MOB KaK pe3yjIbTaT bubmmorexa [JOK
P pesy https://m.edso00.ru/863e9fde
MUKPO3BOIIOIUH.
JlabopaTtopHnasi pabota
24 «M3yuenue apomopdo30B u bubnuotexa [JOK
UN0AIANTALNN Y https://m.edsoo.ru/863e9fde
pPacTeHUI U )KUBOTHBIX
[Tpumepsl
25 MPUCTIOCOOTCHUN y bubnuotexa [JOK
OpraHU3MOB: https://m.edso0.ru/863e9fde

MopdoJIorHyecKue,



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

¢duznonorunyeckue,
OMOXHUMHUYECKHE,
IOBEJICHUYECKHE.

JlaGopatopHas paboTa
«IIpucnocobnenus

26 OpPTaHW3MOB M UX bubmuoreia LIOK
p https://m.edso0.ru/863e9fde

OTHOCHUTEJbHAs
11EJIECO00PA3HOCTHY

97 Bun, ero xpurepuu u bu6mmoreka [IOK
CTPYKTYypa. https://m.eds00.ru/863e99c6
Jlaboparopnas paboTa

28 «CpaBHEHME BUJIOB 110 bu6mmoreka [IOK
MOP(OJIOTHUECKOMY https://m.edso0.ru/863e99c6
KPUTECPHUIO»

Bbubnuoreka [JOK

29 CTpyKrypa Bitaa https://m.eds00.ru/863e99c6
Bunoo6pa3oBanne kak

30 C3VILTAT bubmuorexa [JOK
pesy https://m.edso00.ru/863e9cle
MUKPO3BOTIOLUI

31 CBs13b MUKPO3BOIIOLUH U
AMUIEMUOJIOTUU
MaxkpoaBonronus.
ITaneonToNMOTHUECKHUE bubmmorexa [JOK

32
METOABI U3YUECHUS https://m.edsoo.ru/863e9cle
IBOJIIOLIUU

33 buoreorpaduueckue bub6muoreka [IOK



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
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MCTObI U3YUYCHUA
9BOJIOINH

https://m.edsoo.ru/863ea20e

OMOpPHOIOTHYECKHE U

CPaBHUTEIIBHO- bu6mmoreka [IOK
34
MOP(}OIOTHYECKHIE METOTBI https://m.edsoo.ru/863ea20e
W3YUYEHUS IBOJTIOITUN
MonexynspHo-
TCHETUYECKHE,
35 OMOXMMHUYECKUE U bubmmorexa [JOK
https://m.edso0.ru/863ea20e
MaTeMaTHYeCKHUE METO IbI
W3YUYEHUS IBOJTIOIIUN
OO6111e 3aKOHOMEPHOCTH bubnmoreka [JOK
36
JIBOJIIONN https://m.edsoo.ru/863e9cle
AJlanTMBHAS pauanus.
37 HepaBHOMEpHOCTH TEMIIOB
SBOJIIOIUHN
38 [ToBTOpenue, 06061IeHNE,
cHCTeMaTH3alus 3HaHU!
39 KoHnTtponbhas pabota
Hayunsbie runoresst
40 MPOUCXOXKICHHUS KU3HH Ha bubmorexa [IOK
p https://m.edsoo.ru/863ea5a6
3emite
OHAYyYHbBIC
41 fl[ e cyTaBneHH;I 0 bubmmorexa [JOK
beA https://m.edsoo.ru/863ea5a6
3apOXKACHUU KU3HU
42 OCHOBHBIC ATaIIbI Bbubnuoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
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HEOPraHUYECKOM
3BOJIIOLNAN

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

43

['unioressl 3apoxaeHus
KU3HUA

bubmmorexa [JOK
https://m.edsoo0.ru/863ea5a6

44

HcTopus 3eMiau 1 METOMIbI
€€ U3y4yeHusl.
JlaGopatopHas paboTa
«3ydyenue u onncanue
HCKOIIaEMBbIX OCTaTKOB
JPEBHUX OPTaHU3MOB)»

0.5

45

HauanbHble dTansl
OPraHUYeCKON 3BOJIIOIUN

bubmmorexa [JOK
https://m.edsoo0.ru/863ea5a6

46

OBOJIIOIUS 3YKApUOT

Bbubnuoreka [JOK
https://m.edsoo0.ru/863ea5a6

47

OCHOBHBIE dTAIIBI
9BOJTIOIUN PACTUTEIHHOTO
MUpa.

48

[IpakTuyeckas pabora
«M3y4yeHne ocoOeHHOCTEH
CTPOEHHUsI paCTEHUN
Pa3HBIX OTAEIOB»

49

OCHOBHBIE 3TAIIbI
ABOJIFOLAU KUBOTHOL'O
MUpa

50

9BOJ’IIOI_II/IH JKHNBOTHBIX.

51

[IpakTuueckas pabota



https://m.edsoo.ru/863ea6be
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«M3yuenue ocobeHHOCTEM
CTPOCHUA MMO3BOHOYHBIX

YKHUBOTHBIX)
59 PazButue xu3Hu Ha 3emiie bubmmorexa [JOK
10 3paM | IEPpUOIaM https://m.edso00.ru/863ea5a6
53 PasBurue JKU3HU B bubnuoreka [JOK
KpHUIITO30€ https://m.edso0.ru/863ea5a6
54 Pa3BuTue xu3HU B maneo3oe bu6mmoreka [IOK
1 MEe3030¢ https://m.edso0.ru/863ea5a6
55 Pa3zButne Xu3HU B KallHO30€ bubmmorexa [JOK
https://m.edso0.ru/863ea5a6
MaccoBble BEIMUpaHUS —
56 9KOJIOTHYCCKUE KPU3UCHI bubmorexa LOK
p https://m.edso0.ru/863ea5a6
MIPOIIIIOTO
CoBpeMeHHBIN
57 SKOJIOTUYCCKUN KPU3HUC bubmmorexa [JOK
p ’ https://m.edso0.ru/863ea5a6
€ro 0COOCHHOCTH
58 CoBpeMeHHas cucTema bubnmnorexa [JOK
OPraHU4eCKOro MpOILIIOro https://m.edso00.ru/863ea48e
OcHOBHBIC
59 CHCTEMATUYECKUE TPYIIIIbI bubmmorexa [JOK
py https://m.edsoo.ru/863ea48e
OpTaHU3MOB
50 [ToBTOpenue, 06061IeHNE,
CHCTeMaTH3alis 3HaHHI
61 Kontponbuast pabora 1o

TeMe «Bo3HHKHOBEeHHE U
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Pa3BUTHUC ) XU3HU HA 3emiie»

AHTpomnosiorus — Hayka o

but6mmoreka [JOK

62
YeJIOBEKE https://m.edsoo.ru/863eac2c

63 Pa3Butue npexacrasnenuii o bubmuorexa [JOK
MPOUCXOKICHUH YETIOBEKA https://m.edsoo.ru/863eac2c

64 MecTto yenoBeka B CUCTEME bu6mmorexa [IOK
OPraHUYeCcKOro Mupa. https://m.edsoo.ru/863eac2c
JlaGopatopHas paboTa
«M3yuenune ocobeHHOCTEM

65 CTPOCHHS CKeJIeTa 1 bubmorera HOK

p https://m.edsoo.ru/863eac2c
YeJI0BEKa, CBA3aHHBIX C
MIPSIMOXO0XKICHUEM)

66 JIBIOKyIIIME CHITBI bubmuorexa [JOK
aHTPONOTEHE3a https://m.edsoo.ru/863ead44
CooTHolIeHHe

67 OMOJIOTHYECKUX U bubmmorexa [JOK
COLIMATBHBIX (PAKTOPOB B https://m.edsoo.ru/863ead44
AHTPOIIOTCHE3E

68 OCHOBHBIE CTauU bubmuorexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44

69 ITaneoreneTuka u
MajJcoreHOMUKa

20 DBOJIOLHS COBPEMEHHOTO bu6mmorexa [IOK
YyeoBeKa https://m.edsoo.ru/863ead44

71 UenoBeueckue pachl. 05 bubnmoreka [JOK

[IpakTuueckas pabota

https://m.edsoo.ru/863eaea?2
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«I/I3yqune 3KOJIOTHYCCKUX
aJanTanui 4YeJIoBEKa»

72

MexaucuuIIMHapHbIe
METO/Ibl aHTPOMOJIOTUU

bubmmorexa [JOK
https://m.edsoo.ru/863ead44

73

[ToBTOpenue, 06061IeHNE,
cHUCTEMAaTH3aIusl 3HAHUI

74

Kontponpnas pabora 10
TeMe «AHTPOMOTEeHE3»

75

3apokeHUE U pa3BUTUE
HKOJIOTHH

76

Mertozsl 9KOJIOTUN.
JlaGopatopHas paboTa
«3yyeHune meTo10B
DKOJIOTUYECKHUX
HUCCIIETOBAHUN»

0.5

77

3HaYeHNUE YKOJIOTHUIECKAX
3HAHUU I UeJIOBEKA

78

Okonorndeckue HaKTopbI

bubmmorexa [JOK
https://m.edsoo.ru/863eafec

79

AOluoTtudeckue (HaKTopsl.
CBeT Kak 3KOJIOTHUECKUi

dakrop.

Bbu6nuoreka [JOK
https://m.edso0.ru/863eb10e

80

JlaGopatopHas paboTa
«BpIsABIEHNE
MPUCTIOCOOICHUI
OpPTraHU3MOB K BITUSTHHIO

bubmuorexa [JOK
https://m.eds00.ru/863eb10e



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

CBECTa»

AbGuotnyeckue GakTopsbI.

bubmuorexa [JOK

1 T
8 eMIepatypa IfaK https://m.edso0.ru/863eb10e
IKOJIOTHUECKU (pakTop.
JlabopaTtopHnasi pabota
B
g | npenocotacai biorera LIOK
p https://m.edsoo.ru/863eb10e
OpPTaHU3MOB K BIIHSTHHUIO
TEMIEPATYPHD»
AbGuotnyeckue GakTopsbI.
83 BraxxHOCTB Kak bubmmorexa [TOK
. https://m.edso0.ru/863eb10e
IKOJIOTHUECKU (pakTop.
JlaGopaTtopHnast pabota
84 «AHATOMHYECCKHUE bubnuoreka [JOK
O0COOCHHOCTH pacTeHH U3 https://m.edso00.ru/863eb10e
pa3HBIX MECT OOUTAHUS»
85 Cpensl oouTanus bu6mmorexa [IOK
OpraHU3MOB https://m.edsoo.ru/863eafec
86 Bbuonorudeckne puTMbI
87 XKuznennsie GopMeI
OpTaHU3MOB
bubmuorexa [JOK
b
88 MOTHUECKHE (aKTOPE! https://m.eds00.ru/863eb348
3HaueHue OMOTHYECKHUX
. . bubmuorexa [JOK
89 B3aMMOJICHCTBHIM TSI

CYILIECTBOBaHUS

https://m.edso00.ru/863eb348



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

OpPTaHHU3MOB B CpeIc
oOuTanus

90

DKOJIOTHYECKUE
XapaKTEePUCTUKU
MOMYJISIIUA

91

OCHOBHBIE ITOKa3aTeIIn
TOTTYJISIIIAH: YUCIICHHOCTb,
IUTOTHOCTh, BO3PACTHAS U
MOJIOBAsI CTPYKTYpa

92

OCHOBHBIE ITOKa3aTeIIn
TIOTTYJISILIAH: POKIAEMOCTb,
MPHUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIAN

93

OKojoruyeckas CTpyKTypa
TOITY JISTITHH

94

JvHamuka nonyJisanuu u eé
perynsuus

95

Kpussie pocta
YUCJIEHHOCTH TOMYJISIHH.
KpuBbie BbIKHBaHUS

96

DKoJoru4eckasi Huma
Buja. JlaboparopHas
pabota «IIpucmnocobneHus
CEeMsIH pacTeHHH K
pacceIeHuIo»

0.5

97

Bun xak cucrema




MOMYJISANA

98

3aKOHOMEPHOCTH
MOBEICHUS 1 MUTPALIUI
SKUBOTHBIX

99

Co00111eCTBO OPraHu3MOB
— OHOLIEHO3

but6mmoreka [{OK
https://m.edso0.ru/863eb46a

100

DKocHucTeMa Kak OTKpbITad
CHUCTEMa

Bbubnanoreka IIOK
https://m.edsoo.ru/863eb46a

101

KpyroBoport Beniects u
MOTOK SHEPTUU B
9KOCUCTEME

102

OCHOBHBIE TOKA3aTEN
3KOCHUCTEMBI

Bubanoreka [IOK
https://m.edsoo.ru/863eb46a

103

DKOJIOTHYECKUE TUPAMUIbI

104

HN3meHeHnsa coo0IecTs —
CYKIIECCHH

105

[IpupoaHbie 5KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKOCUCTEMBI MOpEN U
OKEaHOB

106

[IpupoaHbie 5KOCUCTEMBI.
DKOCHUCTEMBI TYHAP, JECOB,
CTene, MyCThIHb

107

AHTpPOIIOreHHbIE
9KOCUCTEMBI



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

108

YpO0IKOCHCTEMEI.
[IpakTuueckas pabota
«3yueHnue u onucaHue
ypOO3IKOCUCTEMBD»

0.5

109

3aKOHOMEPHOCTH
(bopMHUpPOBaHUS OCHOBHBIX
B3anUMOJICUCTBUI
OpPTaHU3MOB B 9KOCHUCTEMAX

110

MexaHNU3MBI BO3JCHCTBHS
3arpsA3HCHUIN pa3HbIX TUIIOB
Ha CyOOpPTaHU3MEHHOM,
OpTraHU3MEHHOM,
MOMYJIALIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX

111

Kontponbpnass pabora 1m0
pazgeny  «OpraHusmbl U
OKpYKaroIiasi cpeaa»

112

buocdepa —
oOmernaneTapHas
o0osouka 3eMin

bu6mmorexa [IOK
https://m.edsoo.ru/863ebb5e

113

VYuenue B. W.
Bepnanckoro o 6uocdepe

Bbubnuoreka [JOK
https://m.edsoo.ru/863ebb5e

114

3aKOHOMEPHOCTH
CyIIeCTBOBaHHS OMOCHEPHI

bubmmorexa [JOK
https://m.edso0.ru/863ebd16

115

KpyroBopoThI BEIIeCTB 1
OHOreOXMMHUYECKUE LUK

but6mmoreka [IOK
https://m.edso0.ru/863ebd16
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116 30HaNBHOCTH OMOC(EPHI. bubnmoreka [JOK
OcHOBHBIE OMOMBI CYIIIH https://m.edso00.ru/863ebd16
. bubmuorexa [JOK
117 YeroitunsocTs Guocheps! https://m.edso00.ru/863ebd16
118 DKOJOTUYECKHE KPU3HUCHI
WX TIPUYHHBI
119 BozneiicTBue uenoBeka Ha bubmuorexa [JOK
6uochepy https://m.edsoo.ru/863ebale
AHTpPOIIOT€HHOE
120 BO3J/ICHCTBHE Ha bubmuorexa [JOK
pacCTUTENBHBIN U https://m.edsoo.ru/863ebale
JKUBOTHBIN MU
121 | Oxpana npupozst
OCHOBHBIE TPUHITUTIBI
122 CTOHYUBOTO Pa3BUTHS bubmorexa TIOK
y p https://m.edsoo.ru/863ebale
YeJI0BEYEeCTBA U MPUPOJIBI
PammmonansHoe
MIPUPOIOTIOIH30BAHKE
123 COXpaHCHUE Bubmorexa TIOK
p https://m.edsoo.ru/863ebale
OMOJIOTHYECKOTO
pazHooOpa3us 3emiu
O0001IeHME 110 TEME
124 «MuUKpO3BOIIOLUSA U €€
pe3yNbTaThD»
124 O00011IeHME 10 TEME

«MakpoaBouronus 1 eé€
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pe3ynbTaTh»

126

O060061IeHne o Teme
«IIpoucxoxnenue u
pa3BUTHE )XKU3HU Ha 3eMIIe»

127

O00011IeHNE TT0 TEME
«IIpoucxoxnenue
YeJI0BEKa — aHTPOIIOTEHE3»

128

O00011IeHNE TT0 TEME
«IKONOTHs — HayKa 0
B3aMMOOTHOIIEHUIX
OpPTaHH3MOB»

129

O00011IeHNE TT0 TEME
«Opranusmsl U cpena
oOHUTaHUD)

130

O00011IeHNE IO TEME
«IKOJIOTUA BUIOB U
TIOIY IS

131

O00011IeHME 10 TEME
«buocdepa — rmodbanpHas
IKOCUCTEMA»

132

[ToBTOpeHme, 06001IEHNE,
CUCTeMaTH3alus 3HaHuH

133

HToroBbiii KOHTPOJIb
3HAaHUHU

134

Hrorossiii KOHTPOJIb
3HaAHUHN




135 I/Iroroiamﬁ KOHTPOJIb 1
3HaHUHN
136 I/IToroisblﬁ KOHTPOJIb 1
3HaHUHN
OBIIEE KOJIMYECTBO
136 14

YACOB IIO ITPOTPAMME







YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI U1 YYHEHUKA

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Pyouios A.M. u 1p.;
ITon penakuueit [laceunuka B.B. Axuronepnoe o6miectBo «M3narenbeTBo
«IIpocsemienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;
ITon penaxuueit [laceunuka B.B. Axumonepnoe o61mectBo «M3narenbcTBo

«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

VY4eOHble TpOrpaMmbl

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmuoreka IIOK https://m.edsoo.ru



https://m.edsoo.ru/




