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HHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo yuebHomy mpenmery "buonorus" (manmee - OMOJOTHS) Ha YPOBHE CPEJHETO OOIIETO
oOpa3oBanusi pa3paborana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoit @enepanuny, @PI'OC COO, Konnenuuu npenogaBanus yaeOHOTO MpeaMeTa
«buonorus» 1 OCHOBHBIX MOJOKEHUH (enepanbHoil pabodeil mporpaMMbl BOCTIUTAHHUS.

VYuebnslii npenmer «buonorus» yriayonéanoro ypoHst uzydeHust (10—11 kmaccer) siBiIsieTcss OJHUM H3
KOMIIOHEHTOB IIpeIMeTHOW obsactu «EcTecTBeHHO-HayuHble OpeaMeThl». COrjacHO MOJIOKEHUSM
®I'OC COO mpo¢unbHbie y4eOHBIC TMPEIMETHI, H3y4aeMble Ha YrIIyOJEHHOM YpOBHE, SBIISIOTCS
crocoooM muddepenHnuann 00ydeHUsT Ha YpPOBHE CpEIHEr0 OOImero oOpa3oBaHHUS W IPU3BAHBI
o0ecreynThb IIPEEMCTBEHHOCTD MEXY OCHOBHBIM o0uum, CpEIHUM o0unm,
cpeaHuM Tpo(eCCHOHATBHBIM M BBICIIUM 00pa3oBaHHEeM. B To ke BpeMs KaXAblil M3 3THUX Y4eOHBIX
MpEeIMETOB  JIOJDKEH OBbITh OpUEHTHUPOBAH HAa IPHUOPUTETHOE pElIeHHuE 00pa30BaTENIbHBIX,
BOCIIUTATENbHBIX M PAa3BUBAIOLIUX 3aJad, CBS3aHHBIX C MpodopHeHTaluel o0ydarmuxcs Hu
CTUMYJIIMPOBAaHUEM HHTEpeca K KOHKPETHOW OOJIaCTM HayyHOTO 3HaHMs, CBSI3aHHOTO C OWOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEHN, TICUXO0JIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueGHOMY mpenmery "buomorus" naér mpeacraBieHHWe O IEMM M 3aJadax H3y4eHUs
yueOHoro npenmera «buosnorus» Ha yriyoJ€HHOM YpOBHE, OIpeAeseT 00s3aTebHoe (HHBAPHAHTHOR)
MIpeIMETHOE COJIEpIKaHUe, ero CTPYKTYPUPOBAHUE MO pa3lielaM M TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHAYET TMOCIeA0BaTENbHOCTh H3y4eHUs Y4eOHOTro MarepHaya ¢ Y4E€TOM MEXKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOIO IMpoliecca, BO3PACTHBIX 0coOeHHOCTeN oOydaromuxcs. B
IporpaMMe 1Mo OWOJIOTHH pealn30BaH MPUHLUI MPEEeMCTBEHHOCTH C M3y4Y€HHEM OHOJIOTHH Ha ypOBHE
OCHOBHOTO 00111er0 00pazoBaHus, 6Jaroaaps 4eMy IpoCMaTPUBAETCS HAMIPABICHHOCTh Ha MOCIIEAYIOIee
pa3BUTHE OHMOJOTMYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHME ECTECTBEHHO-HAyYHOTO
MHPOBO33PEHHUS, SKOJOTMYECKOTO MBIIUICHUS, MPEACTaBICHUA O 3J0poBOM oOpa3e KU3HU, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUICHUS K OKPYXKAIoIIeW MpHpoHOH cperme. B mporpamme mo Ouonoruu
TaKKe TMOKa3aHbl BO3MOXKHOCTH ydeOHOTO mpenMmera «buosorms» B peanusanmu TpeboBanmii OI'OC
COO x miaHupyembIM JHMYHOCTHBIM, METANpeIMETHBIM U MPEIMETHBIM pe3yibTaTaM OOydeHHs U B
(hopMHUpPOBAaHUM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENbHOMN EATEIHHOCTH 00y4aIONIMXCS MO0 OCBOEHUIO
coJiepaHus OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHusl.

VYueOuslii npeamer «buosorus» Ha ypoBHE cpeqHero o0Iiero oopa3oBaHuUs 3aBepllIaeT OMOJIOTHYECKOe
oOpa3oBaHHE B IIKOJIE U OPUEHTUPOBAH HA paclIMpeHue U yriyOjaeHre 3HaHUNW O0O0yJaromuXcs O >KUBON
MPUPOJIC, OCHOBAX MOJIEKYJISPHOW M KIJIETOUYHOM OHOJIOTUH, AMOPHOJOTUU M OUOJOTMHM Pa3BHUTHUA,
TeHETUKH, CEJIeKI[UH, OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUSHHUS U SKOJIOTHH.

N3yuenue yuebHoro npeamera «buosorus» Ha yriyOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha MOJTOTOBKY
oOyuaronuxcs K MOCIeayIeMy HOJydeHUI0 OMOJIOTMYECKOTO 00pa30BaHUs B By3aX M OPraHU3aLUAX
cpenHero mpogdeccuoHanisHOro oOpazoBaHus. (OCHOBY €ro COJAEp)KaHHUA COCTAaBISIET CHUCTEMa
OMOJIOTMYECKUX  3HAHWM, TMIOJYUYCHHBIX TMPU H3YYCHUH OOYYarOIIMMHCS  COOTBETCTBYIOIINX
CUCTEeMAaTUYECKUX DPa3esioB OMOJIOTHH Ha YpOBHE OCHOBHOTO o0miero odpaszoBanus, B 10—11 kmaccax
9TH 3HAHUS MOJYYarOT pa3BUTHE. Tak, pacUIUPEHbl U yriayOleHbl OMOJIOrMYecKue 3HaHUS O PAaCTEHHUSIX,
KUBOTHBIX, TpruOax, OakTepusiX, OpraHu3Me YeJIoBeKa, OOIIUX 3aKOHOMEPHOCTSIX KH3HH, TOTIOJTHUTEIHHO
BKJIFOUEHBI OHMOJIOTHYECKHE CBEACHUS NPHUKIATHOTO U IOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO
MCIO0JIb30BaTh KaK OPHUEHTHPHI JUIs MOCIENyIomero Bpioopa npodeccun. BozmMoxkHa Takke WHTErparus
OMOJIOTUYECKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHMSIMH, NOJYYEHHBIMH OOY4YaIOIIMMUCA IIpH
U3yYeHUH (PU3MKH, XUMUH, Freorpaduu U MaTeMaTHKH.

CrpykTypa mnporpammsl 1o ydyeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-YPOBHEBBIH U
HBOJIIOLMOHHBIA TOJXOJAbl K M3ydyeHuto Ouonoruu. CoriacHO UM, M3Yy4alOTCs CBOWCTBA H
3aKOHOMEPHOCTH, XapaKTepHble Uil JKMBBIX CHCTEM pA3HOTO YPOBHS OPraHM3aLUH, 3BOJIOLHH
OpPraHM4ecKoro MHpa Ha 3emiie, COXpaHEeHUs! OMOJIOTUYECKOTO pa3HooOpa3us riaHeTsl. Tak, B 10 kimacce
U3YYalOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOH OHOJOTHH, SMOPHOJOTMHM W OHOJOTHM pPa3BUTHS,
TeHETUKM U CEJIEKUUH, OWOTEXHOJOTMH W CHHTETHYECKON OWOJIOTHH, aKTyaIU3UpYIOTCS 3HAHMS
oOyyaromuxcsi 1Mo OOTaHMKe, 300JI0THHM, aHAaTOMHUH, (Hu3HoNIoruu yenoeka. B 11 kiacce m3yuarorcs
HBOJIIOIIMOHHOE YYE€HHUE, OCHOBBI 9KOJIOTUH M ydeHHE 0 Orocdepe.

VYuebublii mpeamer «buonorus» mnpusBaH 0OOECIIEUUTh OCBOCHHE OOYYAIOUIUMHCS OMOJIOTHYECKUX
TEOpPUH M 3aKOHOB, HJAEH, NPUHIMIIOB WM IPaBWJ, JEKAIIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpPA, 3HAHUH O CTPOCHHMH, MHOT00Opa3sHMH M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma,



MOMYJISALMK, OHMOLIEHO3a, SKOCHCTEMbI, O BBIJAIOIIUXCA HAYYHBIX JIOCTHXKEHUSIX, COBPEMEHHBIX
WCCIICIOBAHUSX B OHOJIOTWMH, NPHUKIATHBIX aCHeKTaX OWONOTMYecKHX 3HaHWid. J[as pa3BuTus u
noJJiep)KaHusl HMHTEepeca OOyJalomuxcs K OHOJOTHMM Hapsly CO 3HAYUTEIbHBIM  OO0BEMOM
TEOPETUYECKOr0 MaTepHaja B COJCP)KaHWU MPOTPaMMBI 10 OMOJIOTHH NPETyCMOTPEHO 3HAKOMCTBO C
WCTOpUEH CTAHOBJICHHUS W PA3BUTHUS TOW WM WHOW 00NacTh OHMOJIOTHH, BKIAJAOM OTEYECTBEHHBIX U
3apy0eKHBIX YIEHBIX B PEIICHUE BAKHEUIIINX OMOJIOTHYECKIX U IKOJOTHIECKUX TIPOOIIEM.

Henp w3yuenust yweOHoro mpenmera «buonorus» Ha yYrayOn€HHOM ypOBHE — OBJIAJICHUE
0OyJaIONUMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpTraHW3aI[Md >KUBBIX CHUCTEM Pa3HOTO
paHra U IpuoOpeTeHHEe YMEHHI UCIIOIb30BaTh ATH 3HAHUS B (OPMUPOBAHUHU UHTEpECA K ONPEACTIEHHON
obmacti Mpo(hecCHOHANBHOW AEATENbHOCTH, CBS3aHHOW ¢ OWOJIOTHEH, WM K BBIOOPY Y4eOHOTO
3aBe/IeHus Ui IPOJOJKEHHSI OMOJIOTHYECKOTO 00pa30BaHUS.

JoctmxeHnne 1enM u3ydyeHus ydeOHoro mnpenmera «buosorus» Ha  yriiyOl€HHOM  ypOBHE
o0ecrieunBaeTcs PeIIeHNEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE OOYyYarOIIMMHCS CUCTEMbl OMOJIOTUYECKMX 3HAHUN: 00 OCHOBHBIX OMOJIOTMUYECKUX TEOPHUSX,
KOHLIEMIUAX, THIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSX M TNpaBUJIaX, COCTABISIOLUIUX COBPEMEHHYIO
€CTECTBEHHO-HAYUYHYIO KapTUHY MHpa; O CTPOEHHH, MHOTOOOpa3MH U OCOOEHHOCTSX OMOJIOTMYECKUX
cucteM (KJIETKa, OpraHu3M, MOMYJsus, BU, OMOTeoleH03, ornocdepa); 0 BBIIAIOMINXCA OTKPBITUAX U
COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

03HAaKOMJIEHHE 00yUaIoIIUXCs C METO/IaMU MMO3HAHUS )KUBOW MPUPOIbI: UCCIEI0BATEIbCKUMHI METOAAMHU
OMOJIOTMUECKNX HAayK (MOJICKYJISIPHOW W KIETOYHOM OWOJIOTHH, SYMOPHUOJIOTUH W OWOJIOTHU Pa3BHUTHS,
TEHETUKH M CEeJCKIUH, OMOTEXHOJOTHH W CHUHTETUYECKOW OHOJIOTHH, TAaJICOHTOJIOTHH, DKOJIOTHH);
METO/IaMU CaMOCTOSITENIbHOTO MPOBEIEHUSI OMOJIOTHYECKUX UCCIIEJOBaHMM B J1a00opaTOpuu U B IPUPOJIE
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOJISTTUPOBAHHKE);

OBJIaJIEHUE OOYYaIOUIMMUCS YMEHUSIMU: CaAMOCTOSITENIbHO HaXOJUTh, AHAJU3UPOBATH M HCIIOJIb30BAThH
OMoJOrMuecKkylo HHGOPMAIMIO; TOJIb30BaThCS OWUOJOTMYECKON TEPMUHOJOTHEH U  CHUMBOJHMKOIM;
YCTaHABIIMBATh CBSI3b MEXK]y Pa3BUTHEM OHOJIOTUM M COLUAIBHO-PKOHOMUYECKUMHU M 3KOJOTHYECKHUMU
npoOieMaMH 4YeJlOBEYECTBA; OLICHWBATh IMOCHEACTBUS CBOEH JEATEIbHOCTH IO OTHOIIEHUIO K
OKpYXalollel MPUPOJHON cpele, COOCTBEHHOMY 3I0pPOBBIO M 3JI0POBBIO OKPYXKAIOUIUX JIIOJICH;
000CHOBBIBATh M COOIIOATH MEPhI MPOPMITAKTUKNA MHPEKIIMOHHBIX 3a00JIeBaHUH, TTpaBUjia MOBEICHUS B
pHupoie 1 odecredeHusi 6e30MacHOCTH COOCTBEHHOM KU3HEACITEIbHOCTH B UPE3BBIYAMHBIX CUTYAIUSIX
MIPUPOJIHOTO U TEXHOTEHHOTO XapakKTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHUS B 00JIaCTH
OHOJIOTHH;

pa3BUTHE y 00YYAIOIIUXCS UHTEIICKTYalIbHbIX U TBOPUYECKHX CHOCOOHOCTEH B IpoIecce 3HAKOMCTBA C
BBIJAIOIIUMHUCA OTKPBITUSMU M COBPEMEHHBIMU HCCIECJOBAaHUSMU B OHOJIOTMH, pEIIAEMBIMHU €I0
npoOieMaMH, METOJOJIOTHEH OHOJIOTUYECKOTO0 MCCIEAOBAaHMS, MPOBEACHUA OSKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, pelleHrus OHOJOrMYecKUX 3a7ad, MOJEIUPOBaHHUS OHOJIOTUYECKUX OOBEKTOB U
MIPOLIECCOB;

BOCITUTaHHE y 00YJaromMXCsl IIEHHOCTHOTO OTHOILIEGHHUS K >KUBOM MPUPOJE B LIEJIOM U K OTACTHHBIM €&
o0BeKTaM | sBIEHUSAM; (OPMUPOBAHUE IKOJOTUUECKON, T€HETHYECKONH TPAaMOTHOCTH, O0IIeH KyIbTyphI
MOBE/ICHUA B IIPUPOJEC; MHTETPAIIUN €CTECTBEHHO-HAYUHBIX 3HAHU;

nproOpeTeHne 00y4aIMMUCI KOMIETEHTHOCTH B PallMOHATLHOM MPUPOAOIONIB30BaHUH (COOTIOCHHE
MpaBWJI TMOBEACHUS B IPUPOJIE, OXPaHBl BHJIOB, SKOCUCTEM, OHochepsl), coOXpaHEHHH COOCTBEHHOTO
3I0POBbSI U 3J0POBbSl OKpYyXarolux Jroaed (coOmrogeHus Mep MNpoIakTUKH 3a00JIeBaHUI,
obecrieueHre OE30MaCHOCTH KU3HEACSITETbHOCTH B UPE3BbIUAHHBIX CHUTYallUSIX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAHUS OWOJIOTUYECKUX 3HAHUH U YMEHHHA B
MTOBCETHEBHOM JKU3HH,

CO37laHME YCJOBHUH MJs OCO3HAHHOTO BBIOOpA OOYYAIOIIMMHKCS WHIUBUIYAIbHOW 00pa3zoBaTeNbHOI
TPAeKTOPUH, CIIOCOOCTBYIOIIEH  MOCHIEYIOIIeMY MpOo(QEecCHOHATBHOMY  CaMOOINPEAETICHUI0, B
COOTBETCTBUU C UHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTAMU PETHOHA.

OO11ee yuCIO YacoB, OTBEJCHHBIX Ha M3ydyeHHE OMOJIOTUM HA YriIyOJEHHOM YPOBHE CPEIHEro oOIiero
obpa3zoBanus, cocrapiusieT 204 vaca: B 10 xinacce — 102 yaca (3 gaca B Henenio), B 11 xmacce — 102 vaca
(3 yaca B Heneno).

Ot60p opraHU3aIMOHHBIX (OPM, METOJIOB M CPEIACTB OOydeHHsI OHMOJIOTUU OCYIIECTBISETCS C YIETOM
cenu(pUKA €ro CoIepKaHUs M HANPABIEHHOCTH HAa MPOJOJDKEHHE OHOJIOTHYECKOro 00pa3oBaHUS B
OpraHu3aIUsaX CPeIHEro Mpo(ecCHOHATBLHOTO U BBICIIETO 00pa30BaHUsI.



OO0s3aTeNbHBIM YCIOBHUEM IpU OOyueHHH OMOJIOTMH Ha YriyOJIEHHOM YypOBHE SBISICTCS MPOBEICHUE
na00OpaTOPHBIX W TMpakTH4ecKuX pabot. Tarke ydacTue oOydaromIUXCs B BBINIOJHEHUH MPOEKTHBIX H
y4e0HO-HUCCIe0BaTENbCKUX PA0OT, TEMATHKA KOTOPBIX ONPEIENIAETCS YUUTEIEM Ha OCHOBE UMEIOIIUXCS
MaTepHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHIA.

COJEPKAHUE OBYYEHUA
10 KJIACC

CopepxaHue MporpaMMbl, BbIJIEJIEHHOE KypCUBOM, HE BXOJUT B IIPOBEPKY IOCYAAPCTBEHHON MTOTOBOM
arrectanuu (['MA).

Tema 1. buosiorus kak Hayka

CoBpemenHast 6nosorusi — KoMmrjiekcHasi Hayka. Kparkas uctopust pazsutus 6uosnoruu. buonornueckue
HaYKI/I )41 I/I?,y‘-IaeMI)Ie nMHn HpO6J’IGMBI. CDYHZ[aMeHTaJ'IBHBIe, HpI/IKJ'IaI[HI)Ie U TIIOUCKOBBIC Haqume
HUCCIIETOBAHMS B OMOJIOTHUH.

3HaueHue OHOJOrMM B  (POPMHPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpA.
[Ipodeccun, cszannbie ¢ Ouosiornell. 3HaueHWe OMOJIOTUU B MPAKTUYECKOW AESITEIbHOCTU 4YeOBeKa:
MEIUIINHE, CEIbCKOM XO3SCTBE, MPOMBIIIUIEHHOCTH, OXPaHe TPUPOJIBI.

JlemoHCcTpamu

[Toptpetsl: Apucrotens, Teodpact, K. JIunneis, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, I'. Menaens, B.
N. Bepnaackuii, U. I1. ITaBnos, U. 1. Meunukos, H. U. Basunos, H. B. Tumodees-Pecorckmii, k.
Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMU HayKaMuy, «CrucreMa OMOJIOTHYECKUX HAYK.
Tema 2. J)KuBble CUCTEMBI U KX U3y4ECHHUE

JKuBble cucTeMBl Kak npeaMET U3YUCHUA ouojiorun. CBOMCTBA JKUBBIX CHCTEM: CANHCTBO XUMHNYCCKOI'O
coctaBa, AUCKPETHOCTH MW LCJIOCTHOCTH, CIIOKHOCTb H YIIOPAAOYCHHOCTb CTPYKTYpPbI, OTKPBLITOCTD,
caMoopranusanus, CaMOBOCIIPOU3ZBEACHUE, pa3aAPaA)KUMOCTb, K3MCHYUBOCTD, POCT U pa3BUTHUC.

YpoBHM OpraHW3aluy J>KUBBIX CHCTEM: MOJCKYJSAPHBIH, KICTOYHBIH, TKAHEBBIH, OpPTraHW3MEHHBIMH,
MOMYJISIIIUOHHO-BUIOBOM,  9KOCHUCTEeMHBIH  (OuoreoneHotudeckuii),  Ouochepusiit.  I[Iporeccsl,
MIPOUCXOJISAIINE B JKUBBIX cucTeMax. OCHOBHbBIE MpHU3HAKU KUBOTO. JKH3HBb Kak ¢opMma CyIIeCTBOBAHUS
MaTepuu. Hayku, u3yJaroniue >KuBble CUCTEMBbI Ha Pa3HBIX YPOBHSIX OPTaHU3AIHH.

HSy‘IeHI/IC JKUBBIX CHCTEM. MeTobl OHOJIOTHYECKOI HAayKH. Ha6J'IIOI[CHI/Ie, HU3MCPCHHUEC, JSKCIICPHUMCHT,
cucTeéMaTru3anusa, MCTaaHaan3. IlonsgTre o 3aBUCHMMOM M HE3aBHCUMOU HepeMeHHOﬁ. HJ'IaHI/IPOBaHI/Ie
OKCIICPpUMCHTA. IloctanoBka u IMPOBEPKa THUIIOTE3. HyneBaﬁ runote3a. IloHsTue BBI60pKI/I u eé
HOCTOBCPHOCTD. Pa36poc B OMOJIOTHYECKUX JaHHBIX. OHCHKa AOCTOBCPHOCTHU ITOJYUYCHHBIX PE3YJIbTATOB.
HpI/ILII/IHH HCKaKCHUS PC3YJIbTATOB 3KCIICPUMCHTA. IloHsTHE CTaTHCTUUECKOTO TECTA.

JeMoHCcTpamun

Tabmuuer u cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «bHojorumueckue cucrembl», «CBONCTBA KUBOU
MaTepun», «YPOBHHM OpraHU3allUd >KUBOW MNpHponbD», «CTpoeHue KHUBOTHOW KieTku», «TkaHu
KHUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOro opranuzMay, «buoreonenos», «buocdepay, «Metoasl
U3YYEHHUS KUBOU MPUPOABI.

O6opynoBanue: naboparopHoe O00OpyAOBaHHME Ui TPOBENCHUS  HAONIONEHUH, H3MEpEHUH,
AKCIIEPUMEHTOB.



[TpakTiaeckas pabota «/croyib30BaHUE PA3IMUHBIX METOJIOB IPU H3YICHUH KUBBIX CUCTEM).
Tema 3. buonorus KieTku

Krnetka — cTpykTypHO-QYHKIIMOHAIBHAS eIUHUIIA )KUBOTO. McTopus oTkpbiTust kietku. PadoTer P. I'yka,
A. JleBenryka. Knerounass teopust (T. IlBanu, M. Illneiinen, P. BupxoB). OcHOBHBIE NOJIOKEHHS
COBPEMEHHOM KJIETOYHOM TEOPHUHU.

MeTo1bI MOJISKYIISIPHOM M KJICTOYHOW OMOJIOTHH: MUKPOCKOTIHS, XpoMarorpadus, MeKTpodopes, MeTod
MEUYEHBIX aToMOB, IuddepeHnnanbHoe INeHTPU(YrupoBaHKe, KyJbTHBHPOBAaHHE KIETOK. M3ydenue
(UKCHUPOBAHHBIX KIETOK. OJIEKTpoHHAas Mukpockonus. KonpoxampHas MHUKpockomnusa. BurampHoe
(IpUKU3HEHHOE) U3yYEHHUE KIIETOK.

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

Tabmupsl u cxembl: «CBETOBOM MHKpPOCKOM», «IJIEKTPOHHBIM MuKpockom», «Mctopus pa3BUTHS
METOJI0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpEnapaThl pacTUTENbHBIX, KUBOTHBIX U OaKTepHUalbHbIX
KIIETOK.

[Tpaktuueckas pabora «l3yueHune MeTOHOB KJIETOUYHOW Owonoruu (xpomarorpadus, smektpodopes,
muddepennnansaoe neHtpudyruposanue, [ILP)».

Tema 4. Xumudeckast OpraHu3anus KJI€TKU

XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpPO- W YJIbTPaMHUKpOIJIEMEHThl. Boma u €€ poJsib Kak
pacTBOpUTENIS, peareHTa, ydyacTue B CTPYKTYPUPOBAHHM KJIETKH, TEIUIOPEryasiuu. MuHepaabHbie
BEIIECTBA KJIETKH, UX Ouosioruyeckasi posib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIeTKU. buonornyeckue nonumepsl. beaku. AMUHOKHCIOTHBIN COCTaB OEJIKOB.
Crpykrypbl OenkoBod Mojekyibl. llepBuuHast cTpykTypa Oenka, mHenTHAHas CBsI3b. BTopuuHas,
TpeTHuHasi, 4YeTBepTUYHas CTPYKTyphl. Jlenatypamus. CoiictBa OenkoB. Knaccuduxarus Oenkos.
buonornueckue pynxiuu 6enxos. [IpuoHsL.

VYrieBoapl. MOHOCAXapuIbl, TUCAXapUIbl, OJIUTOCaXapuIbl U morcaxapuabl. OOIIMiA 1IaH CTPOSHUS U
(bu3MKO-XMMHUYECKHUE CBOMCTBA YTIeBOA0B. bruonornueckue GyHKIMH YTIEBOAOB.

Jlunuaer.  ['mapoduiasHO-rUapOPOOHBIE  cBoWcTBa. Kiaccubukamus nunuaoB. TpuUrIUnEepHbl,
dbochomunuabl, BOCKM, CTepouabl. buonorndeckue ¢yHkuu naunuaoB. OOmue cBOHCTBa
OMOJIOTMYeCKUX MeMOpaH — TeKy4eCcTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, TIOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JIHK u PHK. Crpoenue HyknenHoBbix kuciaoT. Hyxmeoruasl. IlpuHnumn
komIuieMeHTapHocTH. [IpaBuiio Yapragda. Ctpykrypa JJHK — npoiinas cniupans. MecToHaxoxaeHue u
ounonornueckue ¢pynkuuu JHK. Buast PHK. @ynkinuu PHK B knetke.

Crpoenne monekyiasl AT®. Makpospruueckue cBsizu B Mosekyne AT®. buonornueckue QyHKimu
AT®. BoccraHoBlieHHbIE IEPEHOCUMKH, UX QYHKIUH B KieTke. [pyrue nykineozuarpudocharsr (HTD).
CexsenupoBanue JJHK. MeTo1pl FEHOMUKH, TPAHCKPUIITOMUKH, TPOTEOMUKH.

CrpykTypHas  Ouonorus: OuOXUMUYecKHe M OMO(U3MYECKHE  HUCCIENOBaHMs  COCTaBa H
MIPOCTPAHCTBEHHON CTPYKTYphl OMoMosieKkysl. MoaenupoBaHie CTPYKTYpbI U (GYHKIIUI OMOMOJIEKYI U UX
KOMIUIEKCOB. KOMIBIOTEpHBIA JU3aliH M OPraHMYeCKHi CHHTE3 OHMOMOJIEKYN M HMX HENPUPOIHBIX



AaHaJIOT'OB.

JlemoHCcTpanyu
[Moptpersr: JI. [omunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Huarpammbl:  «PacnpeneinieHue XUMHYECKHMX OJJIEMEHTOB B HEXHMBOM mpupoiae», «Pacnpenernenue
XUMHUYECKUX AJIEMEHTOB B KHUBOW MPUPOJIEN.

Ta6J'II/IIH)I U CXEMBI. ((HepI/IOI[I/IqGCKaH Ta6111/111a XUMHUYCCKHUX JICMCHTOBY, ((CTpOCHI/IC MOJICKYJIBI BOAbLD»,
«BemecTBa B coctaBe opraHnmu3smMoBy, «CTpoeHHe MOJIEKYIbI Oenka», « CTpYKTyphl OETTKOBOI MOJICKYITBD»,
«CTpoeHne MOJEKyn yrieBoaoB», «CTpoeHHE MOJEKyl JIHNUAoB», «HyKIeHHOBBIE KHCIOTB»,
«Ctpoenue Mosexyasl ATO».

ObopynoBaHue: XUMUYECKas IOCyJja U 000pyJ0BaHHUE.
JlabopaTtopHas pabota «OO0HapykeHHE OETKOB C TTOMOIIBI0 KAUECTBEHHBIX PEAKITUI».

JlabopatopHast pabora «McciaenoBaHue HYKIEHHOBBIX KHCIOT, BBIJCICHHBIX M3 KJIETOK Pa3IWIHBIX
OpPraHU3MOBY.

Tema 5. Ctpoenue u QyHKIIMH KIETKH

Tunsl kIeToK: sykapuoTHYecKass M mpokapuoTuyeckas. CTpyKTypHO-(pyHKIMOHaIbHBIE OOpa30BaHUs
KJIETKH.

Ctpoenue npokapuoTHdeckoi kiaeTku. Kietounas crenka Oakrepuit u apxeil. OCOOEHHOCTH CTPOCHUS
reTepoTpoHOM 1 aBTOTPOGHOMN MPOKAPUOTHIECKUX KIIETOK. MeCcTO U posib MPOKAPHUOT B OMOIIEHO3aX.

CtpoeHre W  (QYHKIMOHUPOBAHHME DJYKapUOTHYECKOW  kieTku. [lnmasmarmdeckas MemOpaHa
(mmazmanemma). CTpyKTypa mia3MaTHUeCKo MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHYeCKyro
MeMmOpany: naccuBHbIN (muddy3us, odneryéHnas nuddysus), akTUBHBIN (IMIEPBUYHBIA U BTOPHYHBIN
aKTHBHBIA TpaHcropt). [lomymponunaemocts MeMOpaHbl. Pa0ora HaTpuii-KaaueBOro Hacoca.
DHAOIUTO3: MUHONUTO3, (paronuTos. Dk301uTo3. Kietounas crenka. CTpykTypa v GYHKIIHMH KJICTOYHON
CTCHKH PACTEHHIA, TPHOOB.

Huromnasma. [lurozons. urockener. JIBuxenue mutomninazmel. Opranousl kietku. OnHoMeMOpaHHbIe
OpraHoujipl KIeTku: sHaoIuiazmatuueckas cetb (DIIC), ammapar ['onbmku, TU30COMBI, UX CTPOCHHE U
¢bysakun. BzauMocBsa3b 0THOMEMOpPaHHBIX OPraHOUIOB KIETKU. CTpOeHHE IPaHyAsSIpPHOTO PETUKYIyMa.
Mexanusm HanpaneHust 6enxoB B DIIC. Cunre3 pacTBopuMbIX 6enkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'magxuit  (arpaHymsipHbIi) SHOoMIAa3MaTuyeckuil petukynyMmM. CekperopHas (QYyHKIMS —ammapaTa
lonpmxu. Monudukanus 6enkoB B ammapare [onpmku. CopTupoBKa OelKOB B ammapare [ oybpKu.
Tpancnopt BewiecTB B KiieTke. Bakyonn pactutenbHbIX KieTok. Knerounslit cok. Typrop.

ITonyaBTOHOMHBIE OpPraHOWABI KIETKU: MUTOXOHAPUH, IUIACTUABL. [IpoMCXokaeHue MUTOXOHIPUNA M
wiactua. Cumbunorenes (K.C. Mepexxkosckuii, JI. Maprynuc). Ctpoenue U (GyHKIUHM MUTOXOHIPUM U
wiactua.  llepBuuHble, BTOPUYHBIE M CJIOXHBIE IJIACTUABI  (POTOCHHTE3UPYIOUIMX JYKapHOT.
XI10pOIIACThl, XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIUX PACTEHUMN.

HememOpanuble opranouzpl kietkn CTpoeHne M (YHKIUM HEMEMOpaHHBIX OpPraHOUAOB KIIETKH.
PuGocombl. [Ipomexxyrounsie ¢unaMeHTsl. MukpoduiaaMeHTsl. AKTHHOBBIE MHKPO(MHIAMEHTHI.
MpliieyHble KJIETKH. AKTHHOBBIE KOMIIOHEHTBHI HEMBIIIEUHBIX KJIETOK. MukpoTpyoouku. Kietounsrii
neHtp. CTpoeHne W JABWKEHHE XTYTHKOB M pecHHUYEK. MHKpOTpYyOOUYKH IHUTOIUIa3Mbl. L{eHTpHOb.
benku, accounupoBaHHbIe ¢ MUKPO(QMIaAMEHTaMU U MUKPOTpyOOoukaMu. MoTOpHBIE OETIKH.



Snpo. OOonouka sipa, XpOMaTHH, KapuoIuiazMma, SIApPBIIIKK, WX CTpoeHHe M (yHKuuU. SnepHbIit
OenkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACHIONIOKEHUE XPOMOCOM B HHTEP(DA3HOM sAape. DyXpOMaTHH H
rerepoxpoMatuH. benku xpomaTtnHa — TrUCTOHBI. JlMHaMuKa syepHOM 000J0YKM B MUTO3€. SAepHbIi
TPaHCIOPT.

Knerounsie BkimtoueHus. CpaBHUTENbHASA XapaKTEPUCTUKA KIETOK 3YKapHOT (pacTUTEIbHOM, )KUBOTHOH,
TpUOHOH).

JlemoHCcTpanmu
[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuis! u cxembl: «CTpoeHHE 3YKapUOTUYECKON KIETKW», «CTpoeHue )KUBOTHOM KiIeTkn», «CTpoeHue
pacTUTENbHON KIETKI», «CTpOeHHEe MUTOXOHAPUMY, «S1po», «CTpoeHne NPOKAPUOTUIECKON KICTKUY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MMKpOIpenapaTbl pacTUTEIbHBIX, JKUBOTHBIX KIIETOK,
MUKpOTMpenaparbl 0aKTepuanbHbIX KIETOK.

JlabopaTtopHast pabota «/3y4eHne CTpOCHUS KIETOK Pa3IMUHbIX OPTaHU3MOBY.

[IpaxTnueckas pabota «/3ydeHne cBOWCTB KJIETOYHOW MEMOpPaHBD».

JlaboparopHas pabota «/ccnenoBanue niaazmMosn3a 1 AEMIa3MOIn3a B pACTUTENbHBIX KIETKax.
[IpakTnueckas pabora «/3ydeHne IBUKEHUS [IUTOIIa3Mbl B PACTUTEIBHBIX KIETKAX.

Tema 6. OOMEH BeIIeCTB U NMPEBpaIEHUE YHEPTUU B KIIETKE

AccuMWIALINS ¥ JUCCUMUIISALIUS — JIB€ CTOPOHBI MeTaboau3Ma. Tumnsl oOMeHa BelecTB: aBTOTPO(HBIN U
reTepoTpodHBIA. YduacTue KUCIOpoaa B OOMEHHBIX Mpolieccax. DHEPreTudecKkoe 00ecreueHrne KIeTKH:
npeBpamieHue AT® B oOMeHHBIX mporeccaX. DepMEHTAaTHBHBIA XapakTep PEaKIUid KIETOYHOTO
MeTabonmm3ma. DepMEeHThI, UX CTPOCHHE, CBOMCTBA W MexaHU3M AcucTBusA. KodepmeHTsl. OTamums
(GbepMEeHTOB OT HEOpPraHWYecKHMX KaTajau3aTopoB. benku-akTuBaTopsl U OEIKU-UHTHOUTOPHI.
3aBUCUMOCTh CKOPOCTH (pepMEHTATUBHBIX PEAKLUN OT pa3INuHbIX (PaKTOPOB.

[lepBuyHBIN CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. POTOCHMHTE3. AHOKCUICHHBIM M OKCUTI'€HHBIN
dbotocunTe3 y OakTepuii. CBETOCOOMpAIOIIME MUTMEHTHl M MHUTMEHTHI PEaKIMOHHOTO IieHTpa. Poib
XJIOPOIUIACTOB B mpoiiecce poTocunTe3a. CpetoBas u TeMHoBas ¢asbl. Dotonsixanue, C3-, C4- u CAM-
Tunbl ¢porocunreza. [IpomykruBHOCTh (oTocHHTe3a. BnusHHE paznuyHbIX (PAKTOPOB HA CKOPOCTH
dboTocunTe3a. 3HaUeHHE (POTOCUHTE3A.

Xemocunre3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHKOB:  HUTPUGUIUpPYIOIIHE  OakTepuu,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3a.

AnaspoOHble opranu3Mbl. Bunasl Opoxkenus. IIpomykTsl OpokeHHs M MX HCHOJb30BAHUE YETIOBEKOM.
AHa3poOHBIE MUKPOOPTraHU3MbI KaK 00BEKThI OMOTEXHOJIOTUH U BO30YAUTENIN O0JIe3HEH.

A3pO6HI>IC OpTraHU3MBI. OTallbl OHEPTCTUYCCKOTO oOMeHa. IlogrotoBuTeNnbHBIM ATam. I NHUKOIHN3 —
6eCKI/ICJ'IOpOI[HOC PpaciCIICHUE T'TFOKO3bI.

buosiorndyeckoe OKHCI€HHME, WIM KIETOYHOE JbpIXxaHue. Poibp MHUTOXOHApPUII B  mpoleccax
Ouonornyeckoro okucieHus. Luxnndeckue peakuuu. OxuciautenabHoe (ochopuarpoBanue. IHEPrus
MeMOpaHHOTO rpaauenta npotoHoB. Cunte3 AT®: pabota npotonHoit ATd-cunraszsl. [Ipeumymecrsa
a’po0OHOr0 MyTH 0OMEHa BEIIECTB Nepe]] aHadpOoOHBIM. DPHEKTUBHOCT SHEPIETUYECKOT0 OOMEHA.

JlemoHCcTpanyu



IMoptpetst: [Ix. Ilpuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Murtuenn, I
A. 3aBap3uH.

Tabmumer u cxembl: «@DoTocwHTE3», «IJHEpreTudeckuii oOMen», «buocuHTes Oenka», «CTpocHHE
dbepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYJOBaHUE JUIsl IPUTOTOBIIEHUS NTOCTOSHHBIX U BPEMEHHBIX
MHKPOIIpENapaTosB.

JIaGoparopHas pabota «l/3ydeHne KaTalTuTHIeCKOH aKTUBHOCTH (DEpMEHTOB (Ha MpPUMEpe aMUIa3bl WIH
KaTasasbl)».

JlabopatopHast pabora «M3yueHue (QPepMEHTATUBHOTO pACIICIUICHUS TIEPOKCHAAa BOJOpOaa B
PACTUTCIIBHBIX U ) KUBOTHBIX KIICTKAX».

JlabopaTtopHnast pabota «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlabopaTtopHas pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U ABIXAHUSD).

Tewma 7. HacnenctBenHnas nHGopManus v peanu3aius e€ B KIETKe

PeaKHI/II/I MaTpu4YHOTO CHHTE3a. HpI/IHIII/IH KOMIINIEMCHTApPHOCTH B PCAKOUAX MATPUYHOTI'O CHHTE3A.
Peanuzarnus HacnenctBeHHOM wHMOpManuu. ['@HETHYECKHW KOJ, €ro CBOWMCTBA. TpaHCKPUIIIIHA —
MatpuuHbli cuHTe3 PHK. I[IpuHUUIBI TpaHCKpUNIMU: KOMIIJIEMEHTApPHOCTh, AHTUIAPAJUICIbHOCTD,
acummeTpuyHocTh. Co3peBanue MatpuuHbix PHK B sykapuotndeckoii kierke. Hexkonupyrommue PHK.

Tpancnsamus u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcimoBus OMOCHHTE3a
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMocHHTE3e Oelka.

CoBpeMeHHbIE TPEACTABICHUS O CTPOCHMM reHoB. OpraHu3ainusi T€HOMa y NPOKapHOT U 3YKapHOT.
Perynsuusi akTHBHOCTH TeHOB y TTpokapuoT. ['umnoresa onepona (P. XKako0, JK. Mano). MonekynspHbie
MEXaHU3MBbI IKCIPECCUU I'€HOB y 3yKapuoT. Ponb xpomaTuHa B peryiasuuu paboTel TeHoB. Perymsius
0OMEHHBIX MPOIECCOB B KieTKe. KieTouHblit romeocTas.

Bupycel — Hekierounble GOpMbI KU3HU M 0oOmuratHele napa3uThl. CTpoeHUE MPOCTHIX U CIIOKHBIX
BHUPYCOB, peTpoBUpPYcOB, OakrepuodaroB. Kuznenuwri 1wmkn J[HK-comepxkammx BupycoB, PHK-

coJiepKaliux BUpycoB, Oakreprodaro. OOpaTHas TPaHCKPUIILIKS, peBepTa3a, MHTErpasa.

Bupycubie 3a0osieBaHus uenoBeka, >XUBOTHBIX, pacteHuid. CIINJ, COVID-19, couuanbheie u
MEJIUIIMHCKUE TTPOOIIEMBI.

bruonndopmaruka: HHTErpanus 1 aHaau3 60JIbIINX MaccUBOB («bigdata») cTpyKTYypHBIX OMOJIOTHYECKUX
naHHbelX. HanotexHonoruu B 6uosnoruu u meauuuue. [Iporpammupyemsle GyHkimu 6ei1koB. CriocoOb
JOCTaBKH JIEKAPCTB.

JeMoHCcTpamun

[Hoptpetsr: H. K. Konsnos, . U. iBanoBckuii.

Tabnuue! u cxemsl: «buocunres 6enkay», «I eHeTnueckuit Koy, «Bupyce», «bakreprodarmy.

HpaKTI/IquKaH pa60Ta «CO3I[3.HI/IC MOJCIIN BHUpPYCa».



Tema 8. JKu3HEHHBIN IIUKI KJIETKU

Knerounslii mukn, ero mepuonsl W peryiasnus. HMutepdasza m muro3. OcoOEHHOCTH MPOIIECCOB,
nportekarmux B uHTepdase. [loaroroBka kietku k AeneHuto. [IpecuHTeTHYECKUi (ITOCTMUTOTUYECKHIIA ),
CHUHTETHYECKUH M MOCTCUHTETUYECKUH (IPEeMUTOTHYECKUI) TepHoabl UHTEP(Da3bI.

Marpuunsiii  cunte3 JHK — permmkanuma. IlpuHnunsr permkanuu JIHK: xommuiemenTapHOCTS,
IIOJIYKOHCEPBATUBHBIM CHHTE3, aHTUIapauieabHOCTh. Mexannsm pemmkanun JHK. Xpomocomst.
Crpoenue xpomocoM. Temomepsl U TenoMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapHOTHIL.

JIuniouTHBIN ¥ rarionAHBIA Habopbl XpoMocoM. ['oMosioruunbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne wimetkn — MuTO3. CTaiud MUTO3a U TPOUCXOJANIME B HHUX MPOIECCH.. THMBI MUTO3a.
Kapuokunes u uutoknues. buomornuyeckoe 3Ha4eHUE MUTO3a.

Perymnsiiust MUTOTHYECKOTO LIMKIIA KIETKU. [IporpaMMupyemas kjaeToyHas rudesb — anomnTos.

Knerounoe sapo, XpoMocombl, (YHKIIMOHAIbHAs TeHOMHKAa. MexaHu3Mbl  mposudepalu,
i depeHInpOBKY, cTapeHus U rudenu kiertok. «Lludposas kiertka» — OHOMHPOPMATHUECKUE MOJIENH
(G YHKIIMOHUPOBAHUSI KIIETKH.

JlemoHCcTpamu

Tabmuupl U cxembl: «KU3HEHHBIM HHUKIT KIETKW», «Murtos», «CTpoeHne Xpomocomy, «Permukarus
JAHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenapathl: «MHUTO3 B KJIETKaX KOPEIIKA JIYKa.
JlaGoparopHas paboTa «/3yueHue XxpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlaGoparopHas pabota «HabmiogeHue MuTO3a B KJIETKaX KOHYHMKA KOpelIKa JyKa (Ha TOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenue u GyHKIIUHA OPTaHU3MOB

buonornueckoe pa3H006pa3He OpPraHnu3MoB. O,Z[HOKJ'IGTOLIHHC, KOJIOHHAJIbHBIC, MHOI'OKJICTOYHBIC
OPraHru3MEbIl.

OcobenHocTH CTPOCHUA H KUBHCACATCIIbBHOCTH OJHOKJIICTOYHBIX OPraHU3MOB. BaKTepI/II/I, apxcu,
OJHOKIJICTOYHBIC FpI/I6BI, OJHOKJICTOYHBIC BOAOPOCIIH, APYTUC ITPOTHUCTHI. KonoHnunanpHbIe OPraHnu3Mhbl.

B3auMocCBs3b 4acTeil MHOTOKJIETOYHOI'O opraHus3ma. TKaHI/I, OopraHbl U CUCTEMbI OPIr'aHOB. Opl"aHPBM KakK
enuHoe 1enoe. I'omeocras.

Txauu paCTeHI/Iﬁ. Tunsr PaCTUTCIIbHBIX TKaHEH: O6pa3OBaTeJ'IBHaH, IMNOKpOBHAs, MpOBOJAAIIass, OCHOBHAs,
Mexanndeckass. OCOOCHHOCTH CTPOCHUH, (I)YHKHHﬁ H PACIIOJIOKCHUA TKaHEl B opraHax paCTCHHﬁ.

TkaHU KMBOTHHIX M Y€I0BEeKa. THIIBI )KUBOTHBIX TKAHEH: OIUTCIIMAaIbHasA, COCAMHUTCIIbHAA, MbIIICYHAs,
HEpBHAas. OcoOeHHOCTH CTpPOCHUA, (I)yHKI_II/Iﬁ " PaCIOJIOKCHUA TKaHEH B opraHax XMBOTHBIX U YCJIOBCKaA.

OpFaHLI. BereratuBHble U T CHCPATHUBHLBIC OPraHbI paCTeHHﬁ. OpFaHBI U CUCTEMbI OPraHOB KUBOTHBIX U
YCJI0BCKaA. q)yHKI_[I/II/I OpraHoB U CUCTEM OPraHOB.



Omnopa tena opranu3moB. Kapkac pacrenuil. CkeneTbl OAHOKIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHblii 1 BHyTpeHHUN ckeneT. CTpOEHHE U TUIIbI COEIMHEHUS KOCTEM.

JIBr>keHne oOpraHu3MoB. JIBMKEHUE OJHOKJIETOYHBIX OpPraHuW3MOB: aMEOOMIHOE, KTYTHKOBOE,
pecHUYHOE. J[BM>KEHME MHOTOKJIETOYHBIX PACTEHUI: TPOMHU3Mbl U HACTUHU. J[BUKEHHE MHOTOKIJIETOYHBIX
KUBOTHBIX U YEJIOBEKA: MblllieuHas cuctema. Pedrexc. CkeneTHbIe MBIIIIIEI U UX paboTa.

IIuranne OpraHmu3MoB. HOFHOIIIGHI/IC BOJBI, YIJICKHCJIOIO0 ra3sa U1 MUHCPAJIIbHBIX BCHICCTB PACTCHUAMMU.
IInTanne >KUBOTHBIX. BHYTpI/IHOJIOCTHOC U BHYTPHUKIICTOYHOC IMUIICBAPCHUC. IInTanne MO3BOHOYHBEIX
JKHUBOTHBIX. OTIICJII)I MUIICBAPUTCIBHOTO TpaKTa. HI/IHIGBapI/ITeJII)HI)IC JKCIIC3HI. HI/IHIeBapI/ITeJII)HaSI
CUCTEMaA 4CJIOBCKA.

Jpixanue opranu3MoB. Jlpixanue pacteHuid. J{prxanue uBOTHBIX. Juddy3ust ra3oB uepe3 mNOBEPXHOCTh
kietku. KoxHoe npixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe M J€rouHoe JpixaHue. JlpIxaHue
MTO3BOHOYHBIX KUBOTHBIX M YEJOBEKA. DBOJIOIMOHHOE YCJIOKHEHHE CTPOCHHS JETKUX MO3BOHOYHBIX
KUBOTHBIX. JlpIXxaTenpHas cucTeMa 4YelloBeKa. MeXaHW3M BEHTWISALUMM JIETKUX Yy NOTHL U
MieKonuTaomux. Perysanus apixanus. JlpixarenbHble 00bEMBIL.

TpancnopT BemEecTB y OpraHuM3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHUW. TpaHCHOPT BEWIECTB Yy
XKUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbl. KpoBeHOCHas cUCTEMa IMO3BOHOYHBIX XHUBOTHBIX W
gyenoBeka. Cepale, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyrum kpoBooOpaleHus. OBOIIOLMOHHBIE
YCIIO)KHEHHSI CTPOEHHUS KpPOBEHOCHON CHCTEMBbl IMO3BOHOYHBIX JKMBOTHBIX. Pabota cepama u eé
perynsnus.

Brinenenne y opranusmoB. Breinenenuwe y pacteHuil. BoimeneHue y KUMBOTHBIX. COKpaTHUTEIbHBIE
Bakyosu. Opransl BeijieeHus. uibTparnus, cekpelys 1 00paTHOE BCcachlBaHUE KaK MEXaHU3MbI PabOoThI
OpraHoB BhlAeNIeHUs. CBS3b MOJIOCTH Tejla ¢ KPOBEHOCHOM M BBIJEIUTEILHON cucTeMaMu. Boljenenue y
MMO3BOHOYHBIX KUBOTHBIX M 4enoBeka. [louku. Ctpoenue n GpynknuonupoBanune Hedpona. ObpazoBaHue
MOYH Yy YeJIOBEKa.

3amura y OpraHu3MoB. 3alluTa y OJHOKJIETOUHBIX opraHu3mMoB. Crnopbl OakTepuil W LUCTHI
NMpoCTEeUINX. 3aluTa Y MHOTOKIETOYHBIX pacTteHuil. Kyrukyna. CpeacTBa MacCUBHOM U XMMHUYECKOU
3amuThl. OUTOHIUABI.

3amuTra y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKPOBBI M MX MPOU3BOIHBIE. 3alllUTa Opranu3Ma ot 0oJie3HEeH.
NmmynHas cuctemMa d4enoBeka. KieTodyHbli W TyMOpalbHBIA MMMYHUTET. BpoXaCHHBIM U
NpHOOPeTEHHBIN crenupuUeckii MMMYyHUTET. Teopus KIOHAIbHO-cedeKTuBHOro ummynurera (I1.
Opnux, ®. M. bepuer, C. ToneraBa). BocnanurensHbie OTBETHI OpraHU3MOB. Poiib BpOXAEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3200JIeBaHU.

PaSI[pa)KI/IMOCTB U perysnus y OpraHu3mMoB. PaSI[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Taxcucsl.
PaSI[pa)KI/IMOCTB U peryjiauus y paCTeHHﬁ. PocToBrIe BelllecTBa U MX 3HAUCHUE.

HepBHas cucrema u peduekTopHass peryisiuus y >KUBOTHbIX. HepBHas cucrema M €€ OTHAEINBI.
OBOJIIOLIMOHHOE YCIIOKHEHHE CTPOEHUS HEPBHOM CHCTEMBI Yy JKUBOTHBIX. OTHENBI TOJIOBHOTO MO3ra
MI03BOHOYHBIX KUBOTHBIX. Pedrexc u pedaextopHas ayra. bezycinoBHble u ycloBHbIE pe(IeKChI.
I'ymopanbpHas peryasinus M SHAOKPUHHAs CHCTEMa XUBOTHBIX M dYesloBeka. JKene3pl DHIOKPUHHOMN
CUCTEMBl M HMX TOPMOHBI. /[leficTBME TOpPMOHOB. B3anMMOCBSI3b HEpPBHOW M DHIOKPUHHON CHCTEM.
l'unoranamo-runoduzapHas cucrema.

JleMmoHCcTpanyu

IToptper: U. I1. I1aBnoB.



Tabmumer u cxembl: «OMIHOKIETOUYHBIC BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOpoCiny, «bakrepuny,
«IIpocreiiue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTeMbl OPraHoOB IO3BOHOYHBIX >KUBOTHBIXY,
«BHyTpeHHee cTpoeHue HaceKoMbIx», « TkaHu pacteHuit», «KopHeBbie cucteMbl», «CTpoeHue cTedisy,
«CTpoeHHe JMCTOBOM IUIACTUHKWY», «TKaHU >KUBOTHBIX», «Ckener uenoBeka», «llumieBapurenbHas
cucrema», «KpoBeHocHas cucremayn, «/lpixarensHas cucrema», «HepBHas cucrema», «Koxay,
«MpImeunast cucremay, «BoienuTenbHas cuctemMay, « JHIOKpUHHAs cUcTeMay, «CTpOCHHE MBIIIIBDY,
«Ummynuter», «KumeynononoctHele», «Cxema mnuraHusi pacreHuil», «KpoBEHOCHBIE CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruapb», «CrpoeHue IuiaHapun», «BHyTpeHHee CTpoeHue
noxkneBoro uepBs», «HepBHas cuctema poeio», «HepBHas cuctema nsarymku», «HepBhHas cucrema
npecMmbIKamuxcs», «HepBHas cucrema nruny, «HepBHasg cucrema miekonutarommxy», «HepBHas
cucTeMa 4eyoBekay, «Pediekcy.

O6opynoBaHue:  CBETOBOW  MHMKPOCKON,  MHKpOIIpenapaTbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MUKpOTpenapaTrbl TKaHEH, pPaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOKHUX, JKUBbIE
9K3EMIUISApbl KOMHATHBIX pAacTeHHWil, repOapuu pacTeHMl pa3HbIX OTHEJIOB, BIAXHBIE IPENapaThbl
KUBOTHBIX, CKEJIETbl I03BOHOYHBIX, KOJUIEKIMHM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJIOBEKa,
o0opynoBaHuE Uil JIEMOHCTpPAlMM MOYBEHHOTO M BO3AYIIHOTO MUTaHUS pPAaCTEHUM, paclierIeHUs
KpaxMajga u OelKoB NOJ JeiicTBUeM (EpMEHTOB, OOOpYIOBAaHUE Uil JIEMOHCTPALMM OIBITOB 110
M3MEpPEHUI0 >KM3HEHHONW E€MKOCTU JETKHX, MEXaHH3Ma JbIXaTEeNbHBIX JBUKEHHM, MOJIENIH TOJIOBHOTO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlabopaTtopHas pabota «/3y4yeHune TKaHel pacTeHUN.
JlabopaTtopHas pabota «3y4ueHune TkaHel KUBOTHBIX.
JlaboparopHas padoTa «/3yueHue opraHoB IBETKOBOTO PaCTEHUS.
Tema 10. Pa3zMHOKEHHE U pa3BUTHUE OPTraHU3MOB

dopMBbl pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe (BKIIOYas BET€TaTUBHOE) W MoJioBoe. Bumbl Gecrionoro
Pa3MHOXKECHHS: TIOYKOBAHUE, CIIOPYJIAIHS, (hparMeHTaIus, KIOHUPOBaHHE.

[TosmoBoe pazmuoxkenue. [lonoBeie KieTkH, Wi rameTel. Meiio3. Ctaguu meitosa. [loBenenue xpomocom
B Mero3e. Kpoccunrosep. buosnornueckuii cMbIca Melo3a U MOJIOBOTO Ipoliecca. Melo3 1 ero Mecto B
YKU3HEHHOM IIMKJIC OPTaHU3MOB.

[IpenzapoapiieBoe pasButhe. ['amerorenes y >kuBoTHbIX. [losoBsie xene3bl. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTok. CriepmaToreres u oorexnes. CTpoeHHe MOJOBBIX KIETOK.

OHJ'IOI[OTBOpCHI/Ie u 3M6pI/IOHaJ'IBHOG Pa3BHUTHEC KUBOTHBIX. Crioco051 OIUIOJAOTBOPCHUS: HAPYKHOC,
BHYTPCHHCC. HapTeHoreHe3.

WuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTUS — HAayKa O Pa3BUTUH OPraHU3MOB.
Mopdorenes — oaHa u3 TJaBHBIX Mpobiaem smOpuosoruu. Konuenmuss MopdoreHoB u MoAeIH
Mop¢orenesa. Craauum 5sMOpuoreHe3a >KHUBOTHbIX (Ha mnpuMmepe Jarymku). JpoGnenue. Tumsl
npoOineHus. JleTepMUHUPOBAaHHOE M HEJICPMUHHUPOBaHHOE JpobieHue. bractyma, Tumbel OracTyl.
Oco6eHHocTr JpoOIeHUsT MIEKOMUTAIOIUX. 3apOAbIIIEBbIe IUCTKH (racTpysus). 3aKiagKa OpraHoB U
TKaHell M3 3apojbILIEBBIX JIUCTKOB. B3anmMmHOe BiIusSHME 4YacTell pa3BHBAIOLIETOCS 3apo/ibllia
(oMOpuoHanbHas MHAYKIMA). 3akjiajka IUlaHAa CTPOEHHUS JKUBOTHOTO KaK pe3ylbTaT HepapXHUECKUX
B3aMMO/ICHCTBUI I'eHOB. BiMsHue Ha >MOpHOHANBHOE PAa3BUTHE PA3TUYHBIX (PAKTOPOB OKpYKaIOLIeH
Cpelbl.

Poctu Pa3BHUTHUC )KUBOTHBIX. HOCT3M6pHOHaHLHLIﬁ epuon. HpﬂMOC H HCIPAMOC pa3BUTHUC. PazButue c
MeTaMOp(I)OBOM y 0ECIIO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX. BHojornueckoe 3HaucHUE opsaMoro nu
HCIIPSAMOTI'O pa3BUTHUA, UX PACIIPOCTPAHCHUC B IMPUPOIC. Turel pOocCTa JXUBOTHLIX. q)aKTOpBI peryiniaanuun



pocTa XHUBOTHBIX M dYenoBeka. CTagu MOCTIMOPUOHAIBHOTO Pa3BUTHs y JKUBOTHBIX M YEJIOBEKa.
[Tepnons! oHTOreHe3a yenoseka. CTapeHne u CMepTh Kak OMOJIOTMYECKHE MPOLIECCHI.

PasmHuosxenue u pa3Butre pacteHuil. ['amerodur u copodpur. Meiio3 B KU3HEHHOM LIUKIIE PACTCHUH.
OO6pazoBaHue crnop B mporecce Meio3a. ['amerorenes y pacreHuid. OTIUIOAOTBOpEHUE W Pa3BUTHUE
pacTUTENbHBIX OpraHu3MoB. J[BOWHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX pactenuil. OOpa3zoBaHue u
pa3BUTHE CEMEHH.

MexaHu3Mbl pEryJsiliii OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHCcTpanmu

[Toptpetst: C. I'. HaBamun, X. [lInemasn.

Tabnuubl u cxembl: «BereTaTuBHOE pa3MHOXKEHHE», « TUTIBI 0eCronoro pa3MHOXKEHUsD», «PasMHOKeHHEe
XJIAMUJOMOHAIb», «Pa3MHOXKEHHE 3BIIIEHBI», «Pa3MHOXeHHE Tuapby, «Meio3», «XpoMOCOMBI»,
«["amerorenes», «CTpoeHue SHLEKIETKH U crepMaTo3ousa», «OCHOBHBIE CTaJUU OHTOTECHE3A»,
«IIpsamoe u Hempsmoe pasBuTue», «PazBuTme Mmamlckoro xyka», «Paszsutue capanum», «Pa3Burtne
JATYIIKWA», «J[BOWHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHU», «CTpOEHUE CEMSH OJHOJOJBHBIX U
JNBYIOJIBHBIX pacTeHuil», <« KU3HEHHBII UHUKI MOPCKOW KamycThl», <«OKWU3HEHHBIA UK MXay,

«OKM3HEHHBIN UK NAOPOTHUKAY, «KM3HEHHBIA UK COCHBI.

O6opynoBaHue: CBETOBOM MHKpPOCKOI, MHKpPOIpENnaparbl SHIEKIETOK W CIIepMaTO30UA0B, MOJEb
«uKI pa3BUTHUS JATYIIKI.

JlaboparopHas paboTa «/3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTaxy.
[IpakTnueckas pabota «BblsiBIeHHE MPU3HAKOB CXOJICTBA 3aPOIBIIIEH MO3BOHOUYHBIX )KUBOTHBIX).

JlabopaTtopHnas pabora «CTpoeHHE OpraHOB Pa3MHOKEHHS BBICIIIUX PACTCHHI.

Tema 11. 'enetuka — HayKa 0 HAacJAEACTBEHHOCTH U U3MEHYMBOCTU OPTraHU3MOB

Hcropust cTaHOBICHUS U Pa3BUTHS 'eHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pu3za, T. Moprana.
Ponb oTedecTBeHHBIX yu€HBIX B pa3Butum reHetuku. Padoter H. K. Konsrora, H. 1. BaBuiosa, A. H.
benozepckoro, I'. JI. Kapnieuenko, FO. A. ®unmunuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TIOHATUS KM CHUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, alljIelIbHbIE TEHBI,
albTepHATUBHBIC TPU3HAKH, TOMUHAHTHBIN U PEIIECCUBHBIN MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS
TUHUS, THOpUAbL, TeHOTHN, ¢eHoTur. OCHOBHBIE METOAbl TEHETHKH: T'HOPUAO0JIOTHYECKUIA,
LUTOJIOTUYECKU I, MOJIEKYIISIPHO-TE€HETUYECKHIA.

JeMoHCcTpamun

[Hoptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A. H. benozepckuii, I
N. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuie! u cxembl: «MeTobI TeHETUKIY, «CXEMBI CKPEITUBAHUS.
JIaboparopHas padota «/Ipo3oduia kak 00bEKT FTeHETUUECKUX UCCIIECTOBAHUI.

Tema 12. 3aKkOHOMEPHOCTH HACIEICTBEHHOCTH



Monorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHaens — 3aKOH €JUHO00paszus THOPUIOB MEPBOTO
nokonenus. IlpaBuno pomuHupoBanus. BTopoil 3akoH MeHzaens — 3aKOH pacUICIUICHUS IIPU3HAKOB.
[uTosornueckue 0CHOBBI MOHOTMOPHUIHOTO CKpELMBaHus. [ unore3a YucToThl raMer.

AHanusupyroliee ckpemBanue. [[poMexyToOUHbI XapakTep HaciaeqoBaHusA. PacuienyieHue npu3HaKoB
[IPY HETIOJIHOM JIOMUHUPOBAHUHU.

JurubpunHoe ckpemuBanue. TpeTuii 3akoH MeHemns — 3aK0H HEe3aBUCHMOTO HACJIEIOBAHUS IPU3HAKOB.
[uTosornueckue OCHOBBI JUTHOPUIHOTO CKPELIUBAHUS.

CuemienHoe HaclieqoBanue mnpusHakoB. Paboter T. Moprana. CuersieHHOE HaclieTOBAaHUE TEHOB,
HapYIICHUE CIEIUICHUS MEX Iy TeHaMu. XpOMOCOMHAs TEOPHsI HACICICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBI MEXaHU3M ONpPENENCHHs Toja. AyTOCOMBI U TMOJOBBIE XPOMOCOMBI.
['oMorameTHbIi U reTeporamMeTHbIN NoJi. ['eHeTHUecKas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CLUEIJICHHBIX C TTOJIOM.

I'enoTun kak nenoctHas cucrema. l[lnefoTponuss — MHOKECTBEHHOE JEHCTBUE T'eHa. MHOKECTBEHHBIN
ajutenu3M. BzanmoelicTBre HeayuenbHbIX TeHOB. KoMIuteMenTapHOCTh. Onucras. [lommmepust.

'eneTnyeckuil KOHTPOJb Pa3BUTHUS DPACTEHUM, >KUBOTHBIX M YEJIOBEKA, a TaKXkKe (PU3NOJOTHYECKHX
MPOLIECCOB, TIOBEJCHUS W KOTHUTHUBHBIX (QYyHKUMHA. [‘eHeTHueckne MexaHH3Mbl CHUMOHMOTEHe3a,
MEXaHU3Mbl B3aUMOJIEUCTBUS «XO3MMH — IMapa3uT» U «XO3iWH — MUKpoOunom». ['eHeTnyeckue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIeICTBEHHOM NH(OPMAaLUY B MMOKOJIEHUSAX KJIIETOK M OPraHU3MOB.

JleMoHCcTparmu
[Toptpetsr: I'. Mengaens, T. Mopras.

Tabmuuber u cxembl: «llepBpiii W BTOpoW 3akoHBI Mennaens», «Tpetuit 3akoH MeHnmens»,
«AHanmu3upymiee ckpemmuBaHue», «HemomHoe momuHupoBaHuey, «ClLelJIeHHOE HacleI0BaHHE
MPU3HAKOB y JApo3odmibl», «l'eHetnka mona», «Kapwotunm uyenoBeka», «KapuoTum apo3oduisy,
«Kapuotun ntune», « MHOKECTBEHHbBIN aJlJIEU3M», «B3auMo1eiCTBUE T€HOBY.

O6opynoBaHue: MOAENb AJS IEMOHCTpPAIlMU 3aKOHOB €AMHOOOpa3us TMOPHUIOB MEPBOTO MOKOJICHUS U
pacilernyieHus] MPU3HAKOB, MOJIENb Ul IEMOHCTPAIlMU 3aKOHA HE3aBUCUMOIO HaclleZJOBaHUS MPU3HAKOB,
MOJENb s JIEMOHCTpAallMM CUEIUIGHHOTO HACJIEJOBAaHUS IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpomnpenapar: «J{po3oduia.

[Ipaktuyeckas pabota «M3ydyeHue pe3yabTaToB MOHOIMOPHUIHOIO CKPELIUBAHUS Y APO30(PUIIBI».
[IpakTtuyeckas pabora «M3ydyeHue pe3yabTaToB AUTMOPUIHOIO CKPELIUBAHUSA Y IPO30(DUITBI».

Tema 13. 3aKkOHOMEPHOCTH U3MEHUYNBOCTH

B3aumopelictBue reHotuna u cpeiasl npu (opmupoBaHuM (eHoTuna. V3MeHYMBOCTh NPU3HAKOB.
KauecTBeHHBIE M  KOJMYECTBEHHBIE MPU3HAKU. BuIbl M3MEHUYMBOCTU: HEHACJIEICTBEHHAs W
HACJIEICTBEHHAsI.

MoudukanoHHas U3MEHYUBOCTb. Poiib cpepl B OpMUPOBAHUN MOJU(PHUKAIIMOHHON M3MEHUYUBOCTH.
Hopma peakuuu npusHaka. Bapuanmonssiii psa u BapuanmonHas kpusas (B. Moranncen). CoiicTBa

MO,Z[I/I(I)I/IKaI_[I/IOHHOI\/II N3MCHYMBOCTH.

I'eHoTunmueckas nM3MEHYUBOCTh. CBOMCTBA I'€HOTUIUYCCKOM H3MEHYMBOCTH. Buapsl reHOTHINIMYECKOM
U3MCHYHBOCTHU: KOM6I/IHaTI/IBHa$I, MyTallMOHHas.



KomOunaTiBHas ©3MEHUYMBOCTh. Meii03 U MOJIOBO# Mpo1ecc — OCHOBA KOMOMHATUBHOM M3MEHYHUBOCTH.
Ponb koMOMHATHBHON M3MEHUMBOCTH B CO3JaHUHM T€HETHYECKOTO pa3HOOOpasusi B IpeesiaX OIHOTO
BHJIA.

MyranuoHHasi U3MEHYMBOCTb. Buibl MyTanuil: reéHHblE, XpOMOCOMHBbIE, T€éHOMHbIE. CIIOHTaHHbBIE M
UHIYUUPOBAHHbIE MyTalUU. SnepHble W LUTOIUIa3MaTHueckue Myranuu. CoMaTHdecKHUe U IO0JIOBbIE
Myrauuu. [IpuumHBl BO3HHMKHOBEHMs MyTanuid. MyrareHsl M HX BIUSHHE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOIO IpoLecca. 3aKOH TIOMOJIOTMYECKUX pSAIOB B  HACIEICTBEHHOM
n3menuuBocty (H.U. BaBunoB). BHesnepHas ©3MEHUUBOCTb U HACIEACTBEHHOCTb.

OnureHeTnka u SIUICHOMMKA, POJIb SIMHUI'CHCTHYCCKHX q)aKTOpOB B HaCJICAOBaHMHU W HU3MCHYHMBOCTH
(beHOTI/IHI/I‘-IeCKI/IX IIPU3HAKOB Yy OPraHUu3MOB.

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

Tabmuubl U cxeMbl: «Buasl u3MeHUUBOCTHY, «MoaudukainoHHas U3MEHYHBOCTHY, «KoMOMHATHBHAS
M3MEHYUBOCTHY, «Meio3», «OmrogoTBopenuey», «l eHeTnyeckue 3a00JieBaHUS dYeNOBEeKay», «Bumpl
MYyTaumn».

O6opynoBaHue: uBble U TrepOapHble 3K3eMIUIIPbl KOMHATHBIX pacTeHHil, pUCYHKU ((oTorpadpun)
KUBOTHBIX C PA3JIMYHBIMU BUJAMHU U3MEHUHUBOCTH.

JlaGopatopHnast pabora «MccrmenoBaHue 3aKOHOMEPHOCTEH MOIMGMUKAIIMOHHOW W3MEHYHMBOCTH.
[TocTpoeHne BapuallMOHHOTO psifia M BApUALIMOHHON KPUBO».

[TpakTruueckas padota «MyTaruu y 1po30¢uisl (Ha TOTOBBIX MHKpOIIpEnapaTax).
Tewma 14. ['eneTnka yenoBeka

KapI/IOTI/Il'I YCJIOBCKA. MC)K,I[YHapOI[HaH ImporpamMma MCCJICI0OBaHHA I'€HOMaA YCJIOBEKA. MGTO,I[BI N3Y4YCHUA
T'CHCTUKH YCJIIOBCKA: FeHeaJIOFH‘ICCKI/Iﬁ, 6HH3HCHOBBII>1, HI/ITOFGHGTI/I‘{GCKI/Iﬁ, MMOITYJIIIIUOHHO -
CT&THCTHHGCKHﬁ, MOJICKYJIHPHO-FBHGTI/ILICCKI/Iﬁ. COBpeMeHHOC ONpC€ACIICHUEC T'CHOTHUIIA: IIOJTHOI'CHOMHOC
CCKBCHHUPOBAHUE, T'CHOTHIIMPOBAHUE, B TOM HYHCJIIC C IIOMOIIBIO HHP'&H&J’II/IS& HaCJ'IC,I[CTBeHHBIe
3a00€eBaHMs 4enoBeka. ['eHHBIE U XpOMOCOMHBIC Oosie3HN dYeaoBeKa. boiesHu ¢ HaCHeHCTBCHHOfI
npeaApacIIoJIOKECHHOCTbIO. 3HauyeHHe MG,Z[HLIPIHCKOIZ ICHCTUKKM B MNOPCAOTBpAlICHHMU W JICYCHUU
FeHETUYECKHUX 3a00JI€BaHUI YeOBEKA. Menuko-reHeTHYeCcKoe KOHCYJIBTUPOBAHUC. CTBOJIOBBIE KIJIETKH.
IlonsaTue «reHeTUYecKOro rpysa». OTHYECKHE aCHEKTHI HCCIICIOBAaHUN B obnactu pPEaAaAKTHUPOBAHUA
I'CHOMa U CTBOJIOBBIX KICTOK.

I'eneTnueckue (baKTOpr MMOBBIIICHHOMN YYBCTBUTCIIbBHOCTU YCJIIOBCKA K (bHSH‘ICCKOMy H XUMHUYCCKOMY
3aIrpsA3HCHUIO OKPY)KaIOH_Ieﬁ CpCIbl. I'eneTnueckas IpCaApacIIoJIO’KCHHOCTb YCJIOBCKA K IIATOJIOTHUAM.

JeMoHCTpamun

Ta6JII/II_II>I N CXCMBbI: ((KapI/IOTI/IH YCIIOBCKa», «MeTo bl HU3YUCHUA T'CHCTUKH YCIIOBCKaA», «I'eHeTHYECKHE
3a00JICBaHUS YEIIOBEKAY.

[TpakTudeckas pabota «CocTaBieHHE U aHAIN3 POIOCIOBHOW.
Tema 15. Cenekuusi opraHu3MOB

I[OMCCTI/IKEU_II/ISI n CCIICKIUA. 3apO)KI[CHI/Ie celeKkuu U aomectukanuu. Yuenue H. . BaBuiopa o
HeHTan MMPOUCXOKIACHUA 1 MHOT" 006pa31/151 KYJIBTYPHBIX paCTeHHﬁ. Ponb cenexiiuu B co3MaHUU COpTOB



pacTeHuil u nopoJ kuBoTHbIX. CopT, OpoJia, ITaMM. 3aKOH TOMOJIOTMYECKUX PSAJOB B HACJIEICTBEHHON
n3menunBoct H. . BaBuiioBa, ero 3HaueHue AJs CEICKIMOHHON paboTHI.

Mertoapl ceneKIMOHHOW paboThl. MCKycCTBEHHBIN OTOOp: MAacCOBBIM M WMHIMBHIYaTbHBIH. OTaIlbl
KOMOMHAITMOHHOW cenekiuu. Mcnpitanue mpousBoauTenedl mo moromMctBy. OTOOp 1O TEeHOTUNY C
MTOMOIIBIO OIIEHKH (PEHOTHUIIA IIOTOMCTBA U 0TOOP TI0 TEHOTUITY ¢ TToMoIIbio aHanu3a JTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PanuanuoHHBIN W XUMHUYCSCKUI
MyTareHe3 Kak WCTOYHHK MYTalui y KYJIBTYPHBIX (OpM OpraHuzMoB. Mcrosib30BaHHE T€HOMHOTO
penakTupoBaHus M MeETOJOB pexkoMOumHaHTHBIX JIHK ams mosiydeHuss MCXOIHOTO MaTepuayia s
CEJICKIUU.

HOJ'Iy‘leHI/IG IIOJIUIIJIIONIOB. BHYT”pI/IBI/IIIOBaH FI/I6pI/II[I/I3aHI/I$[. BJ'II/ISKOPOI[CTBGHHOG CKpCIIMBAaHUE, HIIN
nHOpuauHr. HepojacTBeHHOe CKpellMBaHuEe, WIM ayTOpuauHr. [leTepo3uc u €ro MNPUUYUHBL.
Wcnonb3oBanue rerepo3uca B cenekuunu. OtnanéHHas rulOpuamsauus. IIpeogonenue Oecroaus
MEXBUJOBBIX THOPUAOB. JIOCTHXKEHUS CENEKIINN PACTEHUN U )KMBOTHBIX. «3€JI€HAsT PEBOIIOLUS.

CoxpaHeHHe M W3Yy4E€HUE T€HETHUECKHUX PECYpPCOB KYIbTYPHBIX PACTEHUN U MX TUKUX POJUYEH JUIs
CO3JaHMSI HOBBIX COPTOB M THOPHUAOB CEIbCKOXO3SWCTBEHHBIX KyJbTyp. W3ydueHue, coxpaHeHue u
YIPABJICHUE T€HETUYECKHUMH PECYPCaMU CEJIbCKOXO35MCTBEHHBIX U MPOMBICIOBBIX KUBOTHBIX B IIEJIAX
YIIYYIIEHUS CYIIECTBYIOIIMX U CO3/IaHUs HOBBIX ITOPOJI, JUHUN U KPOCCOB, B TOM YHCIIE C TPUMEHEHUEM
COBPEMEHHBIX METOJI0B HAYYHBIX UCCJIEIOBAHUM, IEPEJOBBIX NJEH U NEPCIEKTUBHBIX TEXHOJIOTUI.

JlemoHCcTpamu

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, I1. I1. Jlykssanenko, b. JI. Acraypos, H.
bopinoyr, /1. K. bensies.

Tabmuubl u cxeMbl: «lIeHTpBI TPOUCXOXKIEHUS W MHOTO0Opa3usi KyJIbTYPHBIX pacTeHUN», «3aKOH
TOMOJIOTHUECKUX PSAOB B HACIEICTBEHHOM W3MEHUYUBOCTH», «Metoasl cenekuumn», «OTnanéHHas
rubpuanzanusy, «MyrareHesy.

JlaboparopHas paboTa «/3yueHue coOpToB KyIbTYPHBIX PaCTEHUI U MOPOJ JOMAIIHUX KUBOTHBIX).
JlaboparopHas pabota «/3yueHue METOI0B CENEKIIMHU PACTCHUI».
[IpakTuueckas padota «IIpuBHBKa pacTeHUI».

3KCKprI/IH «OcHOBHBIE MCTOAbBI U AOCTHXKCHHA CCICKIIHMH paCTCHI/Iﬁ Hn KNBOTHBIX (Ha CCIICKIIUOHHYIO
CTaHIHIO, MJIIEMCHHYHO q)epMy, COpTOI/ICHBITaTeHBHHﬁ Y4aCTOK, B TCIIJIMYHOC XO3$II>1CTBO, B na60paT0pmo
ArpOYHUBCPCUTCTA UJIIX HAYYHOT'O ueHTpa)».

Tema 16. BHOTEXHOIOTHSA ¥ CHHTETHYECKAS] OHOIOTH

O6LCKTI>I, HCIOJIb3YEMBIC B 6I/IOTeXHOHOFI/II/I, — KJICTOYHBIC U TKAHCBBIC KYJIbTYPbl, MUKPOOPIraHU3MBbI, UX
XapaKTCpUCTHUKA. TpaI[I/II_II/IOHHaH OHMOTEXHOJIOT U XJ'IC6OHC“I€HH6, MOJIYYCHUE  KHUCIIOMOJIOYHBIX
IMPOAYKTOB, BUHOJCIINC. MI/IKpO6I/IOJ'IOFI/I‘IeCKI/II\/’I cuHTe3. OOBEKTHI MI/IKpO6I/IOJ'IOl"I/ILIeCKI/IX TEXHOJIOTHH.
HpOPBBOI[CTBO 66.]11(3., AMHWHOKHUCIIOT U BUTAMHUHOB.

CO3,Z[aHI/IC TEXHOJIOTUH U HHCTPYMCHTOB LCJIICHAIIPABIICHHOI'O U3MCHCHUSA U KOHCTPYUPOBAHUA TCHOMOB
C HCJbIO MOJYUCHHUSA OPTraHU3MOB U HX KOMIIOHCHTOB, COACPXKAIIUX HC BCTPCUAOIIUCCA B IPUPOAC
OMOCUHTETHYCCKHE ImMyTH.

Knerounass mmxxeHepus. MeTonbl KynbTypbl KJIETOK M TKaHEH pacTeHUN M KUBOTHBIX. KpuoOaHKU.
Comaruyeckasi THOpHIM3AlUS M COMAaTUYECKU dMOpuoreHes. Vcmnonp3oBaHue ramaouioB B CEIEKIIUN
pacrenuii.  [lomydyeHre  MOHOKIOHAJIBHBIX  aHTUTEN.  VIcmonb30BaHME  MOHOKJIOHAIBHBIX U



TTOJIMKJIIOHAJIBHBIX aHTHUTCI B MCOAUIIUHE. I/ICKYCCTBCHHOG OIIJIOAOTBOPCHHUC. PGKOHCprKI_II/ISI HfIHeKJIeTOK
U KIOHHUPOBAHUC JKUBOTHBIX. MGTOI[ TpaHCIUIAaHTallUK  AACP KIICTOK. Texnomorun 03I0pPOBJICHUA,
KYJIbTUBUPOBAHWA U MUKPOKJIOHAJIBHOT'O PA3MHOKCHHA CEIIbCKOXO03SMCTBEHHBIX KYJIBTYDP.

XpoMOocOMHass M TI'eHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYHpPOBaHUE
pexomOunanTHeix JIHK. Co3gaHue TpaHCIeHHBIX OpraHu3MoB. JIOCTHIKEHUS U TEPCIEKTHUBBI
XPOMOCOMHOM U T€HHON MHKEHEPUU. DKOJOTMUYECKHUE U ATUUECKHE NPOOIeMbl T€HHON UHKEHEPUU.

Memunuackue  OmotexHosoruu.  [loctreHomuas  mudpoBas  memununa.  [1LP-amarsocruka.
MeTaboI0MHBIN aHAN3, TEHOLUESHTPUYECKUN aHaJIN3 MPOTEOMa YeJIOBEKa Ui OLEHKHA COCTOSIHUS €ro
310poBbs. lcrosnb30BaHME CTBOJIOBBIX KJIETOK. TapreTHass Tepamnus paka. 3D-OnounxeHepus s
pa3paboTku (QyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKAX TEXHOJOTHH, CO3JaHHs KOMIUIEKCHBIX TKaHEH
COUETAaHMEM TEXHOJOTMi TpEXMepHOro OHONpPUHTHHra M ckKapoiaauHra s peuieHus 3anad
MEPCOHATU3UPOBAHHON MEIUIIUHBI.

CoznlaHue BEKTOpPHBIX BaKIUH C IEJbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alIuThl OT BO30yauTEnei
OPBMH, ycraHoBieHue MOJIEKYJISpPHBIX MeXaHu3MoB ¢yHkunoHuposanus PHK-conmepikamux BUpYycCOB,
BBI3BIBAIOLINX 0CO0O0 OMacHbIe 3a00J1€BaHMsI YEIOBEKa U )KUBOTHBIX.

JlemoHCcTpamu

Tabmumer u  cxembl: «lcrnonb3oBaHMEe MHKPOOPTaHW3MOB B  IMPOMBIIIJIEHHOM IPOU3BOJICTBEY,
«Knerounast nHxxeHepus», «I eHHass HUHKEHEPUI».

JlabopaTtopHnas pabota «3yyeHrne 00beKTOB OMOTEXHOIOTUM.
[Mpaktuyeckas padora «[lomydeHre MOJOYHOKHUCIIBIX TIPOTYKTOBY.

Okckypeusi  «bHoTexHONOTHS — BaKHEHIIAs TMPOWM3BOAMTENBHAs CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO ).

11 KJTACC
Tema 1. 3apoxeHne U pa3BUTHE 3BOJIIOLMOHHBIX MTPEJICTABICHUH B OMOJIOTUU

OposonoHHast Teopusi Y. JlapBuna. [lpeanocbuiku BO3HUKHOBEHMs JapBUHM3MA. JKWU3HB U HayudHasd
nestenpHoCcTh Y. JlapBuHa.

JIBrokymiye cuiabl dBoJoIMK BuIoB 1o Y. [lapBuHy (BbICOKas WHTCHCHBHOCTh Pa3MHOMKCHHS
OpraHu3MOB, HACIIEJICTBEHHAass HW3MEHYHMBOCTh, OOpb0a 3a CyIIECTBOBAaHHE, E€CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunreTnueckoi Teopun 3Bomtoiuu (CTD). HelitpansHas Teopus sBomrorun. CoBpeMeHHast
ABOJIIOIMOHHAS OWoJIoTHs. 3HAYEHHE HBOJIIOLMOHHONW TeOpHH B (OPMUPOBAHMU E€CTECTBEHHO-HAYYHOU
KapTUHBI MUDA.

JeMoHCcTpamun

IToptpersl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosre, U. Hapsun, C. C.
Uerepukos, U. U. Imansrayzen, [x. Xonneitn, . K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoi mpuposs! (mo K. Jlunuero)», «JlecTHuIIa >KMBBIX CyIIECTB (1O
Jlamapky)», «MexaHu3M (OpMHUPOBaHUS NPUCHOCOONIEHUH Yy pacTeHUi U KUBOTHBIX (mmo Jlamapky)»,
«Kapra-cxema mapmipyra myremectsust Y. Jlapsuna», «Haxoaku Y. [lapBuna», «Dopmbl GOphObI 3a



cymectBoBanue», «llopoxer romybeit», «MuHoroodpasue KyabTYpHBIX (opM KamycTbl», «llopoas
JOMAIIHUX KUBOTHBIX», «Cxema oOpa3oBanus HOBBIX BHJIOB (110 Y. [apBuny)», «Cxema COOTHOIICHHS
JBUKYIIMX CHJI 3BOJIIOLIMMY, «OCHOBHBIE IIOJIOKEHUSI CUHTETUYECKOM TEOPUH IBOJIIOLIUN.

Tema 2. MukponsBoJroLus U €€ pe3yabTaThl

HOHyJI?IIlI/ISI KakK JJICMCHTapHad CAWMHHUIA 3BOJIIOLHH. COBpCMeHHI)IG METOJbl OLICHKH I'€CHCTHYCCKOI'O
pazHoOOpa3usi M CTPYKTYphl Tomylsuuid. V3MeHeHue reHOOHIA TOMYJISAIUU KaK 3JIEMEHTApHOE
HBOJIIOIMOHHOE SIBJICHKE. 3aKOH TreHeTnyeckoro pasuoBecus /x. Xapau, B. BaiinGepra.

DOnemeHTapHbIe (HAKTOPHI (IBMKYIIME CHIIBI) SBOJIONHMH. MyTamMOHHBI mporecc. KoMOuHaTHBHAS
U3MEHUMBOCTb. [lpeli( TreHoB — ciydaliHble HEHAIIpaBJICHHbIE W3MEHEHHUs YacTOT ajiejled B
nonymsinusax. ekt ocHoBarens. O¢¢exkT OyThIIOUHOTO ropiblika. CHUXXEHHE T'€HETHYECKOTO
pazHooOpasusi: npuuuHbl U ciuenctBus. Ilpossnenue s¢ddexra npeiida reHoB B OOJBIIMX M MabIX
nonyisiusax. Murpauuu. M3onsuus nonyisiuil: reorpadguueckas (mpocTpaHCTBEHHas1), OMoJioTuyecKas
(penpotyKTUBHAs).

EcrecTBennbIit 0TOOP — HanpaBIAOMMKA GakTop 3BoIOIHMH. DOPMBI €CTECTBEHHOTO 0TOOpA: IBHKYIIHM,
CTAOMIIM3UPYIOIINMA, pa3pbiBaronIuil (qu3pynTuBHBIA). [lomoBoit oTO60p. Bo3HMKHOBEHHE W SBOJIOIUSA
COITMAIBHOTO TIOBE/ICHHUSI )KUBOTHBIX.

[Tpucrmoco6aeHHOCTh OPTaHU3MOB KaK PE3yJIbTaT MUKPOIBOIIONNN. BO3HUKHOBEHHE MPUCTIOCOOTIECHUH Y
opranu3moB. ApomMopdo3bl W uaMoamanTanud. llpuMepbl TPUCHTOCOONCHWH Yy OpPraHU3MOB:
Mopdosiorudeckue,  (HU3UOJIOTHUECKHE,  OHOXHMMHUYECKHe,  moBeneHdeckue.  OTHOCHUTETBHOCTh
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpa3oBaHue Kak pe3yiabTaT MHUKPOIBOJOIUH. M3oismus —
KItoueBo  (akTop BUAoOOpazoBaHusA. Ilyth um cmocoObl BHIOOOpa30BaHMS: AJJIOMATPUIECKOE
(reorpaduyeckoe),  CUMIATPUUYECKOE  (DKOJOTHYECKOE),  «MTHOBEHHOE»  (TOJUTIIIOWIU3AIIMS,
ruOpuau3anys). JJIUTenbHOCTh YBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl popMHupoBaHHs OMOIIOTUYECKOTO pazHOOOpa3usl.

Ponp »BOIMIOIIMOHHON OHOJOTHHM B pa3pabOTKe HaydyHBIX METOJIOB COXpaHEHHsI OHMopa3zHOOOpa3usl.
MUKpPOABOJIOIHS M KOIBOJIFOIHS TAPA3UTOB U UX X035€B. MeXaHU3Mbl (JOPMHPOBAHUST YCTOMYMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JlemoHcTpanuu
[Hoptpetsr: C. C. YUetBepukos, J. Maiip.

Tabmuupel 1 cxembl: «MyTanuoHHass U3MEHUUBOCTHY», «llomynsuuoHHass cTpykTypa BHaay, «Cxema
IposiBJIeHUsl 3akoHa Xapau—BailinOepray», «/IBMKyIHe CUIIbI 3BOTIOLMNUY», «DKOJOTHYECKAs H30JIALUS
nomynsnuil  ceBaHckoil  Qopemm», «leorpaduueckas W30JALMA  JMCTBEHHMIBI CHOMPCKOH U
JUCTBEHHUIB! JaypcKoit», «llomynasiuoHHbBIE BOJIHBI YHMCIEHHOCTH XWIIHUKOB U XKepTB», «Cxema
JEUCTBUSL €CTECTBEHHOro oTOopa», «DopMbl OoppObI 3a cyliecTBOBaHHE», «HIyCTpUalbHBIHN
MeEJIaHU3M», «Kussie UCKOTIaeMbley, «IToxpoBuTENBCTBEHHAS OKpacka KUBOTHBIX»,
«[Ipenynpexaaromas okpacka >KMBOTHBIX», «Du3nonornyeckue anantauum», «lIpucnocobiaeHHOCTH
OpraHu3MOB U €€ OTHOCHUTENbHOCTbY», «Kputepuu Buma», «Buabl-aBoiiHuKN», «CTpyKTypa BHIA B
npupose», «Crocobsl BuaooOpazoBaHus», «l'eorpaguueckoe BHIOOOpa3oBaHHE TPEX BUIOB
JaHIBIIEH», «DKOJIOTHYECKOE BHI000pa3oBaHME BUAOB CHHHUL», «[loNMIUIONABI  pacTeHHiD»,
«KarmyctHo-peieuHbIit rTHOpHI.

Ob6opynoBanue: repbapun pacTeHUl, KOJUIEKIIMM HACEKOMBIX, yydeja NTHIl U 3Bepeil ¢ mpuMepaMmu
Pa3NUYHBIX NPUCHOCOOJIEHUH, yydena NTHUI U 3BEped pa3HbIX BUAOB, repOapuu pacTeHUM OIM3KHX
BUJIOB, 00pa30BaBIINXCA PA3IMYHBIMH CIIOCOOAMHU.



JlaboparopHas paboTa «BbIsBICHHE HU3MEHUNBOCTH Y 0COOCH OJTHOTO BUIAY.

Jlabopatopras padora «[IpucrocoOieHus: OpraHu3MOB M UX OTHOCHTEIIbHAS [IEJIECO00Pa3HOCTBY.
JIabopatopnas padora «CpaBHEHHE BUJIOB IO MOP(HOJIOTHYECKOMY KPHUTEPHUIO).

Tewma 3. MakposBostonus u €€ pe3yabTaThbl

MeTo bl N3ydeHUsT MaKpOIBOIIOIHH. [laleOHTOIOTHYECKHEe METOAbI H3Y4YeHUS dBotonuH. [lepexoaHbie
(dhopMEbI U pHUITOTEHETHYECKHE PSABI OPTAHU3MOB.

buoreorpaduueckue meto bl nzydenus 3o, CpaBHeHHe GIIOPHI U (PayHbl MATEPUKOB U OCTPOBOB.
buoreorpaduueckue odnactu 3emin. BUnbI-sHIEeMHUKH U PETUKTHIL.

OMOPHOIOTHYECKUE U CPABHUTEILHO-MOP(OJIIOTHUECKHE METOJIbI M3y4eHHUs HBOJIONUU. [ eHeThueckue
MEXaHM3Mbl SBOJIIOIMA OHTOTEHE3a W TOSIBJICHHS JBOJIIOLMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE H
AHAJIOTMYHbIE OpraHbl. PyauMeHTapHble OpraHbl W aTaBU3Mbl. MOJEKYISIPHO -T€HETHYECKHUE,
OMOXMMHUYECKHE U MaTEeMAaTUUECKHE METOIbl U3YyUEHUs 3BOJIONHH. ['oMosorranbie TeHbl. COBpEeMEHHBIE
METO/IbI IOCTPOCHUSI (PHIIOTEHETHIECKUX JIEPEBHEB.

XpOMOCOMHBIe MyTallluu U 3BOJIIOIIHUA T'CHOMOB.

OO6mwme 3akoHOMepHOCTH (TpaBwiia) sBostronuu. [IpuHiun cMens! Gyaknin. HeoOpaTHMOCTh IBOJTIOIHH.
AnantuBHas paauainus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIIHH.

JeMoHCTparmu
[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mrosnep, J. ['ekkens.

Tabmuipl 1 cxembl: «DUIOTEHETUYECKUH P JIOMIAIW», «ApPXEONTEPUKC», «3Bepo3yObie sIeph»,
«Creronedainbl», «Punnodute», «CeMeHHblEe ManoOpoTHUKNY, «buoreorpaduueckue 30HBI 3eMIIN»,
«petip xonTuHEHTOB», «Penukth», «HavanpHble cTaauu 3MOPHOHAIBHOTO DPA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «["'OMOJIOTHYHbIEC Y aHAJIOTUYHBIE OPraHby, «PyIuMeHThD», « ATaBU3MBI», «XPOMOCOMHbBIE
HaOOphl 4YeloBeKa U IIKMMIIaH3e», «lJIaBHBIE HampaBlieHUs HBoJIOLUNY», «OOIIMe 3aKOHOMEPHOCTH
SBOJTIOLIHI.

O60pyI[OBaHI/ICI KOJIJICKLINH, rep6ap1/n/1, MYJSIKH  HUCKOIIACMBIX OCTATKOB OPraHU3MOB, MYJISIKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMCHTAPHBIX OPTraHOB U ATaBU3MOB, KOJIJICKIIUN HACCKOMBIX.

Tema 4. [IpoucxosxieHUE U pa3BUTHE KU3HHU Ha 3eMIie

Hayunble rumoTte3pl NpPOMCXOXKIEHHUS >XU3HM Ha 3emiie. AOuoreHes u mnascrnepmus. JloHayuHble
MPEJCTAaBICHUS O 3apOXKACHUY KHU3HU (KpeallMoHu3M). ['1rnoTes3a mocTosIHHOTO caMO3apoXKICHUS JKU3HU
n e€ onposepxkeHue onbitamu @. Penn, JI. Cnamnannanu, JI. Ilactepa. Ilpoucxoxnenue xu3HH U
acTpoOHOIOTHSL.

OcHoOBHBIE 3Tallbl HEOpraHUYecKon 3BotoIuu. [InanerapHas (reoJoruveckasi) BOJMIONUS. XUMUYECKas
ABOJIONHS. AOMOTEHHBIM CHHTE3 OpraHUYeCKUX BelecTB U3 Heopranumdeckux. OmbiT C. Mumnepa u I'.
KOpu. O6pazoBanue moinmmepoB U3 MoHoMmepoB. KoarepBaTtHas rumote3a A. M. Omapuna, rumortesa
nepBudHOrO OymboHa JIkx. XonpaeiiHa, reHerudeckas rumoTe3a . Mémnepa. Pu6osumer (T. Yek) u
runoresa «mupa PHK» V. 'un6epra. ®opmupoBanue MmemOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

I/ICTOpI/IH 3emnu u METObl €€ N3Y4YCHUA. HckomaeMbie OpraHu4eCKucC OCTATKH. FGOXpOHOHOFI/IH u eé
MCTOBI. OtHOCHUTENIbHAs M a0COJIOTHAS TCOXPOHOJIOT L. FCOXpOHOJ'IOI“I/I‘-ICCKa}I [IKajaa: 30HBbI, 3pPbI,
MEpUOabl, SIIOXH.



HavanpHble 3Tanbel opraHmdeckoid sBoJitonuU. IlosiBieHHE M 3BOJIOLHUS IMEPBBIX KIETOK. DBOJIOLUS
MeTabonu3Ma. Bo3HuKHOBeHHE TepBIX 3KocucTeM. CoBpeMeHHbIe MUKPOOHBIE OMOIIIEHKH KaK aHAJIOT
nepBbIX Ha 3emiie coobmectB. CTpoMaToauTsl. [IpoKapruoThI U 3yKapuOTHI.

[TpoucxoxkaeHne 3yKaproT (CUMOMOTeHe3). DBOIIOIMOHHOE TPOUCXOXKICHHE BUPYCOB. [TporcxoxaeHue
MHOT'OKJICTOYHBIX OPraHUu3MOB. Bo3HuKHOBEHHE OCHOBHEIX rpynin MHOT'OKJICTOYHBIX OPraHu3MOB.

OcHOBHBIE ATalbl IBOJIIOLNU BBICHIUX pacTeHuil. OcHOBHbIE apoMop¢o3bl pacTeHul. Bbixon pacteHuit
Ha cymy. [losBiaeHue cHOpoBbIX pacTeHHH U 3aBoeBaHME UMHU cylid. CeMeHHbIE pacTeHHMS.
[IpoucxoxaeHue BETKOBBIX PACTEHUN.

OcHOBHBIE ATamnbl PBOJIIOIUHN KUBOTHOTO MUpa. OCHOBHBIE apoMOp(o3bl JKUBOTHBIX. BeHckas ¢ayHa.
KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX TUIOB. IlepBble XOp0BbIe KUBOTHBIE. JKU3HB B BOJE.
OBoJrolus no3BoHOYHBIX. [Iponcxoxaenne ampuouil u pentiinil. [IpoucxoxieHue MIEKOMUTAIOIIMX U
ntul. [IpuHiun kioyeBoro apomopdosa. OcBoeHHE OECTIO3BOHOUYHBIMH U TTO3BOHOYHBIMU >KUBOTHBIMU

CYILIH.

PazButure xu3HM Ha 3emie Mo ’paM M MEepHOJIaM: apXxeil, MpOTepO30i, Maaeo30M, Me3030M, KalHO30il.
OO0mrast XxapakTepucTUKa KIUMara W TE€O0JOTHYECKUX TporieccoB. [IosBIeHNE M paclBET XapaKTEPHBIX
OpraHu3MoB. YTiieoOpa3oBaHUE: €TO YCIOBUS U BIMSHUE HA Ta30BbIil cOCTaB aTMOCQEPHI.

MaccoBsie BBIMHUpAaHUA — OKOJIOTMYECKHUE KPHU3HCHI IIPOLIJIOro. HpI/I‘II/IHLI n CICACTBUS MACCOBBIX
BbIMUpaHUid. COBpPEMEHHBIN HKOJIOTUYECKUH KpHU3UC, ero ocobeHHocTH. IIpobiema coxpaHeHUs
Oropa3HooOpa3us Ha 3emiie.

CoBpemeHHasi cuctema opraHuueckoro mwupa. [lpuHnuns!l knaccudukanuu opranu3smMoB. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JeMoHCTparmu

[Toptpersr: @. Penu, JI. Cnamnanuanu, JI. ITactep, M. 1. MeunukoB, A. 1. Onapun, [x. Xonngeis, I
Ménnep, C. Muiep, I'. FOpu.

Tabmuuber u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo u3ydeHHIo
caMo3apokJieHus: kuzHu», «Cxema omnbita C. Mwmepa, . HOpw», «OTanmbl HeopraHu4eckon
3BOJIIOIUNY, «I'€0XpoHOJOTHYECKas IIKanay, «HadanbHble 3Tanbl OPraHMYecKor 3BOJOIUNY, «Cxema
oOpa3oBaHUsl SyKapuoT NyTéM cumOuoreHesa», «Cucrema >XKUBOM Mpupoab», «CTpoeHue BHpycay,
«Apomopdo3el  pacTeHui», «PuHHOGUTHY, «OIHOKIETOYHBIC BOJOPOCIN», «MHOTOKICTOYHbBIC
Bojiopociny, «Mxu», «IlanopotHukuy, «l'ogocemeHHble pacTeHUs», «Opranbl IBETKOBBIX PACTCHUI,
«Cxema pa3BUTHS JKHBOTHOT'O MHUPAY, «ApomMopdo3bl JKUBOTHBIX), «IIpocreiimue»,
«Kumeunononoctueie», «llmockue  uepBu», «UnenuctoHorue», «PvIOb», «3eMHOBOJHBICY,
«IIpecmbikaromuecsy, «lItuupb», «MnekonuTaromuey, «Pa3BuTue KuU3HU B apXelcKoil apey, «PazButue
JKU3HU B IIPOTEPO3OMCKOU 3peyn, «Pa3BuTHEe XKU3HM B NAICO30MCKOU 3pey», «Pa3BuTue Xu3HU B
M€30301CKOH 3pe», «Pa3BUTHE KU3HU B KailHO30MCKOM 3pe», «CoBpeMEHHas CUCTEMA OPraHMYECKOTO
MHUpPa».

O60py,[[OBaHI/IeI Fep6apI/II/I paCTeHI/Iﬁ Pa3JINMYHBIX OTHCIOB, KOJUICKIIUN HACCKOMBIX, BJIAXKKHBIC ITPCTIapaThl
JKUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJUICKIITUNA HUTJIOKOKUX, CKCJICTBI ITIO3BOHOYHBIX KUBOTHBIX, Yy4Ciid
ITHUI] U 3Bepe171, KOJUICKIIUH OKaMCHCHOCTCﬁ, TMMOJIC3HBIX MCKOIIACMBIX, MYJISIZKU OPraHUYCCKUX OCTATKOB
OpraHu3MoOB.

Bupryansnast naGopatopHast pabota «MoaenupoBanue omnbIToB Muuiepa—tOpu 1o u3yueHuto
aOMOTEeHHOr0 CHHTE3a OPraHMYECKUX COEIMHEHUI B IEpBUYHOM aTMocheper.

JIaGopatopHas pabota «/3ydeHne 1 ONMMcaHne NCKOMaeMbIX OCTATKOB JPEBHUX OPraHU3MOB.



[Ipaktuyeckas pabora «3yueHne 0COOEHHOCTEN CTPOCHUS PACTEHUH Pa3HBIX OTIEIOBY.

[TpakTuaeckas pabota «3ydeHne 0cOOEHHOCTEH CTPOCHHUS IO3BOHOYHBIX YKHUBOTHBIX).

Tewma 5. IIpoucxokaeHue 4emoBeKa — aHTPOIIOTEHES
Pa3nensl u 3agaun aHTPONOJIOTUU. MeTo1bl aHTPOIIOJIOT U H.

CraHoBJEHHE NPEACTABICHUN O IPOUCXOXKJEHUU dYelloBeka. Penurnosneie Bo33peHus. CoBpeMEHHbIE
Hay4yHbIE TEOPUH.

CxoJacTBO yenoBeka ¢ KMBOTHBIMH. CHcTeMaTH4ecKoe MOJI0KeHUe yenoBeka. CBUIETENbCTBAa CXOCTBA
YeJIOBEKa C JKUBOTHBIMU: CPaBHHUTEIIBHO-MOP(OJIOTHUECKHE, HAMOpUOIOTHYECKUE, (PHU3HUO0II0TO-
OnoxuMuueckune, moBeaeHuUeckre. OTINMYMs YellOBeKa OT >KMBOTHBIX. [IpSAMOXOXKIEHHME W KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHOU CHCTEMBI.

JBuwxymue cunbl  (akTopsl) aHTpororeHesa: Ouojoruueckue, coruaigbHble. COOTHOLICHHE
OMOJIOTMYECKUX U COUUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaUM aHTpororeHesa. PaHHHe dYenoBeKooOpa3Hble 00€3bsHBI (IIPOKOHCYJbI) M paHHUE
TOHTHUIBI — OOIINE TTPEAKH YEITOBEKOOOPa3HBIX 00€3bsH U JI0JIeH. ABCTPATIOTUTEKN — ABYHOTHE TPEIKU
moae. YenoBek yMmenblid, MEpBbI€ U3rOTOBJICHUA Opyaud TpyAa. UemoBek MpsSAMOXOASIIUN U TEPBHIN
BBIXOJ JIIOJIeH 3a mpeaenbl Adpuku. YemoBek reiaenbOeprckuii — oOmuid MpeaoK HeaHAepTaabCKOTO
YelloBEeKa M YeJloBeKa pasyMHOTo. YenoBek HeaHJepTalbCKUil Kak BHJ JIIOJEH XOJIOAHOTO KJIMMarta.
UYenoBek pa3yMHBI COBPEMEHHOTO THIIA, AEHUCOBCKUIN YEJIOBEK, OCBOCHHNE KOHTHHEHTOB 3a MpejesiaMu
Adpuku. [laneoreneTnka u rnajeoreHOMHUKA.

DBOJIOIUS COBPEMEHHOTO 4esioBeka. EcTecTBeHHBI OTOOP B MOMYNSLMIX 4elloBeKa. MyTallMOHHBII
npouecc u nonumopdusm. [lomynauronusie BOJIHBL, Apeiid reHoB, MUrpanus u «3pQGexktT oCHOBaTeNs» B
MOMYJISIIIUSIX COBPEMEHHOTO YeJIOBeKa.

YenoBeueckue packl. [lonsatue o pace. bonbiime pachl: eBporeouaHas (eBpasuiickas), aBCTpajo-
HerpouaHas (’KBaTopuanbHas), MOHIOJIOMAHAsA (a3MaTcCKo-aMepuKaHcKas). Bpems u myTu pacceneHus
yeloBeKka 10 IulaHere. EauHCTBO denoBeueckux pac. HayuHas HECOCTOSTENBHOCTh pacu3Ma.
[IpucrnocobaeHHOCTh YeTOBeKa K Pa3HbIM YCIOBUSAM OKpYXKaroliel cpenbl. BrnusHue reorpaduueckoit
cpensl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeTOBEKa.

MeXIMCIUTUTMHAPHBIE METO/IbI B PU3UUECKON (OMOIOrMYECKOiT) aHTPONOIOTHU. DBOIIOIIMOHHAS
AHTPOTMOJIOTHUS U MAJICOAHTPOIIOJIOTHS YeIOBEUECKUX NOMyAuid. bruoconnaabHble UCCleJOBaHUS
MIPUPO/IbI yesoBeka. MccnenoBanue K03BOIIOUN OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JeMoHCTpamun
Ioptpersr: Y. dapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Ta6JII/IL[I>I U CXeMbl: «MeToasl AHTPOIIOJIOTUN, «'010BHOM MO3T YCJIOBCKaA», ((qu'IOBeKOO6paSHLIe
O6C3L$IHBI», «CKkener 4JeloBeKa U CKEJeT IIUMIIaH3EC), «Py,Z[I/IMCHTBI U aTaBU3MbI», ((I[BI/I)KYH_II/IC CHIJIBI
AHTPOIIOTCHE3a», (<3BOJ'IIOI_II/IOHHOC APCBO YCIOBCKaA», <<ABCTpaJ'IOHI/ITCK», «Yemnopek yMCJ'IBIfI», «YenoBek
HpﬂMOXO,Z[fIH.IHﬁ», ((I[eHI/ICOBCKI/Iﬁ YECJIOBCK» <<HCaH,Z[epTaJ'ILLILI», «KpOMaHBOHI_IBI», ((HpeIlKI/I YCJIOBCKaA»,
«JTtansl 9BOJIIOIMH YCJIOBCKA), «Packhl yenoBeka.

O6opynoBaHue: MYyISDKH OKaMEHENIOCTeH, MPEeIMETOB MaTepUANbHON KYIBTYphl TPEIKOB YEIOBEKa,
penpoaykuuu (pororpadun) KapTuH ¢ MUDOIOTHIECKUMU B OMOICHCKIME CIOKETaMH TTPOUCXOKICHUS



YCJI0BCKaA, (bOTOI‘pa(I)I/II/I HaxX04OK HCKOIIA€MbIX OCTATKOB YCJIOBCKA, CKCJICT YCJIOBCKA, MOJCJIb YCPCIia
YCJIOBCKA M 4Yepfllla MIMMIIaH3C, MOJCIIb KUCTU YCJIOBCKA W KUCTU HIMMIIAH3C, MOJC/IM TOpCa IMPCIKOB
YCJIO0BCKaA.

JlaboparopHass pabora «M3ydeHne OCOOEHHOCTEH CTPOCHHS CKejleTa 4YelOBEKa, CBS3aHHBIX C
MPSIMOXOKICHHEM).

[IpakTuyeckas padora «M3ydeHue SKOIOTHYECKHUX alalTalliii YeTOBEKaY.

Tema 6. Dkonoruss — Hayka O B3aUMOOTHOIIECHHUSX OPraHU3MOB M HAJIOPraHU3MEHHBIX CHUCTEM C
OKpYKaroLEen cpeion

3apokaeHue u pa3BuTue dKoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H. A. CesepriioBa, O.
I'exkens, A. Tencmu, B. H. CykauéBa. Pasznmenst u 3amaum skojioruu. CBA3b 9KOJOTUHM C JIPYTUMHU
HayKaMH.

Mertoel skonoruu. [loneBbie HaOMOAEHNSA. DKCIEPUMEHTHI B 3KOJIOTUU: IPUPOIHBIE U JIaOOpaTOPHBIE.
MogenupoBaHue B 3KOJOTHMA. MOHUTOPHHI OKpPYKArOUIEH Cpelnbl: JIOKAIbHBIM, PErMOHANBHBIA M
rJ100aTbHBIMN.

3Ha4YeHHUEe SKOJIOTMUYECKHX 3HAHMUN JUIsl 4elIoBeKa. DKOJIOTMYECKOe MUPOBO33PEHHE KaK OCHOBA CBS3Ei
yesioBeYecTBa ¢ mpupoiol. opMUpoBaHHUE IKOJOTHUECKON KYJIbTYPhl U 3KOJOTHYECKONH IPaMOTHOCTH
HaCeJICHMS.

JeMoHCTparmu
[Toptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. Ceseprios, J. I'ekkens, A. Tercnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3aensl skogorumy», «MeTobl dKoIorun», «CxeMa MOHUTOPUHTA OKPYXKAIOIIeH
CpenbI».

JlaboparopHas padoTa «/3yueHue MeTo10B 3KOJIOTHUECKUX HUCCIET0BAHUN.
Tema 7. Opranusmel U cpea OOUTaHHS

Dkosorndeckue GakTopbl U 3aKOHOMEPHOCTH HX jAercTBUs. Kimaccudukanus sK0JI0THIecKux (haKkTOpOB:
abuoTHyeckre, OMOTHUYECKHE, AHTPONOreHHble. OOImUe 3aKOHOMEPHOCTH JCHCTBUS IKOJOTHYECKHX
¢dakropoB. IlpaBuno munumyma (K. Ilnpenrens, FO. JIuGux). TonepanTHOCTh. OBpHOUOHTHBIE U
CTEHOOMOHTHBIC OPraHU3MBI.

Abuotuueckue daktopsl. CBET Kak sKonoruueckuit pakrop. JleiicTBre pa3HbIX Y4aCTKOB COJTHEYHOTO
CHEKTpa Ha OPraHU3MBbL. DKOJOTMUYECKUE IPYIIIBI PACTEHUI 1 dKUBOTHBIX [0 OTHOLIECHHUIO K CBETY.
CurnanbHas poiib cBeTa. POTONEPUOAU3M.

Temneparypa kak skonoruyeckuii pakrop. JleiictBue Temneparypsl Ha opranu3msl. [lolikunoTepmMHbIe U
TOMONOTEPMHBIE OPraHU3Mbl. DOBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

BraxxHOCTh KaK KOJIOTHYECKHM q)aKTOp. HpI/ICHOCO6HeHI/IH paCTCHI/Iﬁ K IO AACPIKAHUIO BOAHOT'O
Oananca. KJ'IaCCI/I(l)I/IKaI_[I/IH paCTeHI/Iﬁ 10 OTHOIIICHHIO K BOJC. HpI/ICHOCO6HCHI/I${ JKHBOTHBIX K U3MCHCHHIO
BOJHOT'O pCKHUMaA.

Cpe,Z[LI oOuTaHUs OpPraHu3MoOB: BOAHAA, HA3CMHO-BO3AyIlIHAA, ITIOYBCHHAs, FJ'Iy6I/IHHa}I MOAIIOYBCHHAA,
BHYTPUOPIraHU3MCHHAA. DU3UKO-XUMHUYECKHE 0COOCHHOCTH cpea o0OuTaHMS OpPraHu3mMoB.
HpI/ICHOCOGHCHI/IH OpPraHu3MOB K JXU3HU B Pa3HbIX CpCaax.



buonoruueckue putMmbl. BHenHue u BHyrpeHHHE pUTMbL. CyTOUHBIE U TOIUYHBIE PUTMBI.
[Tprucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHIA KU3HH.

XKuznennsie Gpopmbl oprann3MoB. [loustue o xu3HeHHOU opme. XKuzHeHHbIe (GOPMBI PACTECHHIA:
JepeBbsl, KYCTApHUKH, KYCTAPHUYKH, MHOTOJIETHHE TPaBbl, OJIHOJIETHHE TPaBbl. JKu3HEHHBIE (DOPMBI
KUBOTHBIX: THAPOOHOHTHI, F€0OMOHTHI, a9p0oOMOHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buoTtnueckue dakropsl. Buapl OMOTHYECKHX B3aMMOACHCTBHI: KOHKYPEHIINS, XUIIIHIYECTBO, CAMONO3 H
ero gopmel. [lapasutusm, Koomnepanus, MyTyaJin3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxJeOHnuecTBO). Herpodudeckue B3aumoneiicTBus (Tonuueckue, Gopudeckue, padbpudeckue).
3HayeHne OMOTHYECKUX B3aUMOJICHCTBUH JUTS CYIIECTBOBAHUS OPraHU3MOB B cpenie ooutanus. [IpuHimn
KOHKYPEHTHOT'O HCKIIFOUEHHS.

JlemoHCcTpanmu

Tabnuis! u cxembl: «JKojorudeckre GakToped, «CBETOBOH CHEKTP», « IKOJIOTHUECKHE IPYIIIbI
YKUBOTHBIX M0 OTHOIIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIE, «XOJIOJHOKPOBHBIE KUBOTHBIEY,
«DU3NONOTHYECKUE afanTaIlu )KUBOTHBIX», «Cpeabpl 00MTaHHs OpraHu3MoBy, «buomorunueckue
puTMBD», «Ku3HeHHbIe GopMBbI pacTeHui», «Knu3HeHHbIEe GOPMBI KUBOTHBIX», « IKOCUCTEMA
IIAPOKOJIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenu nuranus», «XUIHUYECTBOY,
«[Tapazutuzmy, «Korkypenmus», «Cumonosy», «KommeHncaauzmy.

ObopynoBanue: repbapun paCTEHUN 1 KUBOTHBIX, IPUCTIOCOOJICHHBIX K BIMSHHUIO PA3IMIHBIX
IKOJIOTUYECKHUX (PaKTOPOB, TepOapHy CBETOIIOONBBIX, TCHEIFOOMBBIX U TEHEBBIHOCIMBBIX PACTCHHM,
CBETOJIIOOUBBIE, TEHEIOOMBBIE 1 TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUS, repOapuy U KOJUIEKLIUN
TETUTOTFOOMBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTEHUH, Yydelia MTUIl U 3Bepel, repoapuu
pacTeHuii, OTHOCSAIIMXCS K TUrpoduTam, kcepopuram, Me3opuraM, KOMHATHBIE PACTEHUS TaHHBIX
IPYIII, KOJUIEKIINH )KUBOTHBIX, OOUTAIONINX B Pa3HbIX CpeAax, repoapuu 1 KOJUIEKIIMH PaCTeHUM U
KUBOTHBIX, 00JIa/1al0LIUX YepTaMU IPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM KU3HH,
repOapuu 1 KOJJICKIUU PACTEHUN U dKUBOTHBIX PA3IMUHBIX )KM3HEHHBIX (POPM, KOJIEKIIUU KUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JlaGopaTtopHas pabota «BbIsiBIIeHHE TPUCTIOCOOIEHUI OPraHU3MOB K BIIUSTHUIO CBETAY.
JlaGopaTopHas pabota «BpIsiBIIeHHE MTPUCTIOCOOICHUH OPraHU3MOB K BIMSHUIO TEMITEPATyphI».
JlaGopaTopHas paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTCHHUM U3 Pa3HBIX MECT OOUTAHUSI.
Tewma 8. Dkonorus BU0B U NOMYJISIUN

DKOJOTHYECKHE XapaKTepUCTUKH nonyisiuuu. [lomynsius kak Ouonorunyeckas cucrema. Poib
HEOJHOPOJAHOCTH Ccpefibl, PU3NYECKUX OapbepoB U 0COOEHHOCTEH OUOIOTUH BUJIOB B POPMHUPOBAHUHI
MIPOCTPAHCTBEHHOM CTPYKTYpHI Nomyanuid. OCHOBHBIE MOKA3aTeNN MOMYJIALUN: YUCICHHOCTD,
MJIOTHOCTb, BO3PACTHAs U MOJIOBAsi CTPYKTYPa, POKIAEMOCTb, TPUPOCT, TEMI pOCTa, CMEPTHOCTb,
MUTPALIUSL.

DKosornyeckas CTpykTypa nonyssiuu. OneHKa YMCIAeHHOCTH NOMyIsinuY. JlnHaMuKa MOy sy 1 eé
perynsaius. buotnueckuii moteHMan nonynsauuy. MoienupoBaHue TMHAMUKY nonyisinuu. Kpusbie
pocTa YMCIEHHOCTH nonyasiuu. Kpussle BEDKUBaHUS. Perymsius YUCI€HHOCTH MOMYJISALUI: poJIb
(akTOpOB, 3aBUCAIINX U HE 3aBUCAIIMX OT MJIOTHOCTH. DKOJOTHYECKHE CTpaTeruu BUIoB (r- u K-
CTpaTerum).

[TonsiTre 06 skoJOrMUeckoi Humle Buga. Mectoobutranue. MHOroMepHasi MOAENb YKOJIOTUYECKOM HUIIH
JIx.N. XarunHcona. Pa3mepsl 3xoornueckoil HuIM. [loTeHmanbaas u peaarn30BaHHAs HUALIK.



Bun xak cucrema nonynsuuil. Apeans! BUJ0B. BUIbl U UX )KU3HEHHBIE CTPATETMHU. DKOJOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIMH )KMBOTHBIX. Brosiornueckiue MHBa3MM 4y>KepOTHBIX BUJIOB.
JlemoHCcTpanyu

[Toptper: [Jx. M. XatunHCOoH.

Tabmuiel 1 cXeMbl: «DKOJIOTHYECKHAE XapaKTePUCTHKU MOMYISIumy, «lIpocTpaHCcTBeHHAss CTPYKTypa
nonysinuu», «Bo3pacTHele nupamuapl nomyiasuuuy, «CKOpPOCTh 3aceleHHs] MOBEPXHOCTH 3eMJn
pa3IMYHBIMU Opranu3zMamm», «Mojenp skosiorndeckoid Humu Jx. M. XaTanHcoHay.

ObopynoBanue: repbapun pacTeHUM, KOJUICKIIUN )KUBOTHBIX.

JlabopaTtopHnas pabota «I[IpucnocoOiaeHust cCeMsH pacCTeHUI K PACCETICHHUIO.

Tema 9. Dxoorust COOOIIECTB. DKOIOTUUECKUE CUCTEMBIL.

CoobmecTBa oprann3mMoB. bruorienos u ero crpykrypa. CBsizu MEXy OpraHH3MaMu B OHOTIEHO3E.
Okocucrema kak OTKpbiTas cucrema (A. JIkx. Tencnu). @yHKIMOHANbHBIE OJIOKM OPraHUW3MOB B
HKOCHCTEME: MPOJIYyLIEHThI, KOHCYMEHTHI, peAylleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu 1 ceTu.
Abuotnueckue 610k 3kocucteM. [1ouBbl 1 nibl B 3k0ocucTeMax. KpyroBopoT BeliecTB v MOTOK S3HEPTUU

B OKOCHUCTEME.

OcCHOBHBIC TOKa3aTeIN JKOCUCTEMBL. bromacca W TpOMyKIHs. DKOJOTHYECKHE IHPAMHUIbl YHCE,
OMOMAaCChI U SHEPTUH.

Juuamuka sxocuctem. Karactpodudeckue nepectporiku. dnykryanunu. HanpasieHHbIe 3aKOHOMEpPHBIE
CMeHBI cooluIecTB — cykieccuu. [lepBuyHble U BTOPUYHBIE CYKIIECCUU U UX MPUYUHBI. AHTPOTIOTEHHbIE
BO3JICHCTBUSL Ha cykueccuu. KimmakcHoe cooOiiecTBo. buopasHooOpasue M MOJHOTa KPyroBOpOTa
BEIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U peK. IKOCUCTEMBI MOPEH M OKEaHOB. DKOCUCTEMBI TYH/IP,
JIECOB, CTENEH, MyCThIHb.

AHTpOHOFCHHbIC O9KOCHUCTEMBI. AI‘pOBKOCI/ICTeMa. AIpOI_[eHOS. Paznuuuns MCKAY aHTPOIIOITCHHBIMU U
IpUpPOAHBIMHU SKOCHCTCMAMMU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI — ypOoskocucteM. [opoxackas d¢uiopa u  dayHa.
CunanTponu3anus ropojackor ¢ayssl. buosormueckoe u X03SHCTBEHHOE 3HAYEHUE arpoO’KOCUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJCWCTBUII OpraHM3MOB B JKOCHCTeMax. Poib
KackaJHoOro 3¢ ¢exra U BUAOB-31U(PUKATOPOB (KIFOUEBBIX BHUJIOB) B (YHKIIMOHUPOBAHUM SKOCHCTEM.
IlepeHoc oHeprum U BELIECTB MEXAY CMEXKHBIMH DKOCHUCTEMAMH. YCTOWYMBOCTH OPraHHU3MOB,
MOMYJISIIMM U 9KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JACUCTBHM.

MexaHu3Mbl BO3JICHCTBUSA 3anH3HCHI/II71 Pa3HbBIX THUIIOB Ha Cy60pFaHI/ISMCHHOM, OpraHNu3MCHHOM,
NoMyJIAMUOHHOM M 3KOCUCTCMHOM YPOBHSAX, OCHOBBI 3KOJIOTHUYCCKOTI'O HOPMUPOBAHHA AHTPOIIOTCHHOT'O
BO3ACHUCTBUSI. MeTo10I0T 1 MOHHUTOPHHTA €CTCCTBCHHBIX U aHTPOMIOT'CHHBIX 3KOCUCTCM.

JleMmoHCcTpanyu

IToptpet: A. JIx. Tencnu.



Tabmuuer u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA IHUPOKOJIMCTBEHHOTO Jecay, « DKOCHCTEMa
XBOMHOTO Jieca», «DyHKUNOHAIbHBIE I'PYNIBI OPraHU3MOB B 3KocHucTeMe», «KpyroBopoT BeliecTB B
skocucteme», «llemn mnurTaHus (macrOMIIHAs, OETPUTHAA)Y», «IKOJOTUYECKAs MHUpaMHUIA YHCEID»,
«JKoJlorHyecKass nupaMujga Ouomacchl», «OJKOJOrMYecKas mupaMujaa s3Heprum», «OOpa3oBaHue
6osiotay, «llepBuuHnas cykueccus», «BoccraHoBieHHE Jieca Hocie MOXkapa», «IKOCHCTEMa 03epay,
«Arpo1eHo3», «KpyroBopoT BeuiecTB u MOTOK SHEPTUU B arpoiieHo3en, «IIpumepsr ypboskocucTem».

ObopynoBanue: repbapuud pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydesna MTUIl W 3Bepel, repbapuu
KYJIbTYPHBIX U JTUKOPACTYIUX PACTCHUM, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

[Ipaktudeckas pabdora «M3ydeHue u onucanme ypooIKOCUCTEMBD.

JlabopatopHast pabota «M3ydeHue pa3zHoOOpazusi MEJIKUX TMOYBEHHBIX UJICHHUCTOHOTHMX B Pa3HBIX
HKOCHCTEMAX.

DKckypeus «DKCKypcus B TUITHUYHBINA OHoreoleHo3 (B a1yOpaBy, Oepe3HsIK, ebHUK, Ha CYXO0JIbHBIN WITH
MMOWMEHHBIH JIyT, 03€p0, 00JIOTO)».

DKCKypcHs «IKCKYPCHS B arpo’KOCUCTEMY (Ha TI0JIe WJIH B TETUIMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — rmobanbHast skocucTeMa

buocdepa — obmemmanerapuas 000109ka 3eMiTd, T CYIIECTBYET WM CYIIECTBOBasa KU3Hb. Pa3BuTne
npencTaBieHuiit o Ouocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepnanckoro o 6mochepe. OGmactu
ounocdepsl u e€ cocras. JKuBoe BemecTBo Onochepsl U ero GyHKITHH.

3aKOHOMEPHOCTH cyiiecTBoBaHusl Onocdepbl. OcobeHHOCTH OMOcdepbl Kak riI00aaTbHON SKOCHCTEMBI.
Jlunamuueckoe paBHOBecue B Oumocdepe. KpyroBopoThl BemecTB W OHOTCOXMMHUYECKHE ITUKIIBI
(yrnepona, a3oTta). PUTMHUUHOCTS siBIIeHUI B Onocdepe.

3onanpHOCTh OuOChepbl. [lonstue o Ouome. OcHOBHBIE OMOMBI CyIIU: TYHJApA, XBOWHBIE Jieca,
CMEIIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIYCThIHU, TPOIMYECKUE JIeca, BHICOKOTOPBSI.
Kiumar, pacTuTeIbHBIN U dKUBOTHBIM MUP OMOMOB CYIIIH.

Crpykrypa v QyHKIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOIO MOTEHIIMANa U OMOC(EepHBIX PYHKIIUM.
JeMoHcTparmu

[Hoptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmumsr u cxembl: «['eocdepsr 3emun», «KpyroBopoT azota B mpupoje», «KpyroBopot yriepoaa B
npupoae», «KpyroBopot kuciaopoja B npupojae», «KpyroBopoT Boasl B mpupojie», «OCHOBHbIE OHOMBI
cymm», «Knumatmueckue mosica  3emnm», «Tynapa»,  «Taitra», «CMemaHHbI  Jecy,
«IlInpokonucTBeHHbIN Jecy, «Ctenby, «CaBanHay, «IlycTeiHay, « Tponuueckuii iecy.

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tewma 11. YenoBek u okpy»Karomas cpeaa

DKOJOTHYECKHE KPU3UCHI M WX TpHUMHBL. BosneiicTBue denoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OXxpaHa BOAHBIX PECYPCOB.
Pa3pymienue nouBsl. OxpaHa IOYBEHHBIX pecypcoB. M3MeHeHHe KiiuMara.

AHTpPOTIOTEHHOE BO3JICHCTBHE HA PACTUTENBHBI U JKMBOTHBIA Mup. OXpaHa pacTUTEIBLHOTO H

KHUBOTHOrO Mupa. OCHOBHBIE MPUHLUNBI OXpaHbl Hpupoabl. KpachHeie kHUrH. Oco00 oxpaHseMble
npupoanslie Teppuropun (OOIIT). borannueckue caapl ¥ 300JI0TMYECKUE TTAPKH.



OcCHOBHBIE MMPUHIUIIBL YCTOﬁqHBOFO Pa3sBUTHA YCJIIOBCUCCTBA u mpupoAbl. PaI_II/IOHaHBHOG
HPUPOJIOTIONIB30BAHAE M COXPAaHEHHE OMOJIOTMYECKOro pazHooOpaszus 3emun. OOmme 3aKOHOMEPHOCTH
rJ00aJbHBIX JKOJIOTHYECKHX KpH3MCOB. OCOOCHHOCTH COBPEMEHHOIO KpU3UCAa W €ro BEPOSTHBIC
HOCJIC/ICTBHSI.

PazBuTne MeTOJOB MOHUTOPHHTA pa3BUTHSl OIMACHBIX TEXHOTEHHBIX mpoueccoB. CHCTEeMHBIE
HCCIIeIOBAaHUS TIepexo/ia K pecypcocOeperaromieil 1 KOHKYpEHTOCIIOCOOHOI sHepreTuke. bruomornueckoe
pasHooOpasue u buopecypcsl. Harmonanbsabie mHQOPMAITMOHHBIE CHCTEMBI, 00ECTIeYBAIOIINE TOCTYI K
MH(GOPMAIUU TI0 COCTOSIHUIO OTACTBHBIX BHJOB U 3KOcHUCTeM. OCHOBBI SKOpEabMIMTAIIH SKOCUCTEM H
croco0oB OOPBHOBI ¢ OHOTIOBPEXKACHUSIMU. PEKOHCTPYKITHS MOPCKHX M HA3EMHBIX SKOCHCTEM.

JlemoHCcTpanmu

Tabmuubl 1 cxembl: «3arps3HeHne aTMocepbl», «3arpsi3HeHne TUApochepbl», «3arps3HEHUE MOYBBDY,
«ITapuuxoBeiii 3pdexT», «Ocobo oxpaHseMble NMPUPOIHBIE TeppuTOpumn», «MOJEIH YIPaABIIEMOTO
MUpay.

ObopynoBanue: (otorpadun OXpaHAEMBIX pPACTCHHH M JKUBOTHBIX KpacHolt kHuru Poccuiickoit
®enepannn, KpacHol KHUTH peruoHa.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IPOI'PAMMBI IIO BHOJIOTMM HA YPOBHE CPEJIHEIO
OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00yJaIONIUMHUCS TIPOTPaAMM CPEITHETO
O6H_ICFO O6p330BaHI/IHZ JIMYHOCTHBIC, MCTAITPCIMETHBIC U IPCAMCTHEIC.

B cTpykType TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMBI IO OWOJIOTHHU BBIJICICHBI CIICTYIOIINE
COCTABJIAOIIUEC: OCO3HAHHEC O6y‘IaIOH_[I/IMI/ICH pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HUACHTUYHOCTHU — I'OTOBHOCTH K
CaMOpPa3BUTUIO, CaMOCTOATCIIBHOCTH u CaMOOIIPCACIICHUIO, Hanuque Mmomusayuu K O6y‘IeHI/II-O
6I/IOJ'IOFI/II/I, yenenanpasnenHoe pazsumue BHYTPCHHUX y6e}KI[eHI/II71 JIMYHOCTU HA OCHOBE KJIIOUEBBIX LIEHHOCTEH
N UCTOPHYCCKHUX Tpaz[mmﬁ Pa3BUTHA OMOJIOTTYECKOTO 3HAHUA, comosHocmb U CHOCOOHOCHb O6y‘IaI-OH_II/IXC$I
PYKOBOACTBOBATLCA B CBOCH JACATCIIbBHOCTU NECHHOCTHO-CMBICIIOBBIMHW YCTAHOBKAMH, IPUCYHINMHU
CHUCTCMC OMOJOTHYECKOTO O6paBOBaHI/I$I, Haauyue npasoco3Hanus 9KOJIOTHYECKON
KYJIbTYPBI, cnocobrocmu cmasums 1CJIN U CTPOUTD )KU3HCHHBIC IJIaHBI.

JIn4yHOCTHBIE pe3yiibTaTbl OCBOCHUA HNPOTpAMMBI 110 Ouooruu JOCTUIalOTCAA B CAMHCTBEC yqe6H0171 n
BOCIHUTATEIBHON ACATEIABHOCTH B COOTBETCTBHUH C TpaaAullMOHHBIMHA pOCCHﬁCKHMH COLUOKYJIbTYPHBIMH,
HCTOPHUYCCKUMU K AYXOBHO-HPABCTBCHHBIMU ICHHOCTAMMU, IIPUHATBIMU B O6H_ICCTBC [npaBUJIaMu H
HOpMaMu IMOBCACHUA H CHOCO6CTBYIOT nponeccaM CaMoOIIO3HaHusl, CaMOBOCIIMTAHUA W CaMOPAa3BUTHA,
Pa3BUTHUA BHYTpeHHCﬁ no3unuu JMYHOCTH, IIATPHUOTH3MA U YBAXKCHUA K 3dKOHY U IIPABOIIOPAAKY,
YCJIOBCKY Tpyda U CTAapmieMy IIOKOJCHHUIO, B3daWMMHOI'0O YBaXCHUA, 6Cpe)KHOFO OTHOIICHHA K
KYJIbTYPHOMY HACJIEJIMIO U TPAIULMSIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit deneparuu, npupoae
U OKPYXKAIOILEH cpene.

JIn4HOCTHBIE pe3yIbTaTbl OCBOCHUSA yqe6H0ro npeamMeTa «buosorusy J0IKHBI OTpa’)XaTb TOTOBHOCTHL U
CMOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBAThCA C(HOPMUPOBAHHON BHYTpPEHHEH MO3ULMEH JMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpHeHTaHHP’I, IMO3UTHUBHBIX BHYTPCHHUX Y6C)K,HCHI/II>’I, COOTBCTCTBYROLIUX
TpaAUIMOHHBIM [CHHOCTIAM pOCCHﬁCKOFO OGIJ.[CCTB&, pacliupCHUC KU3HCHHOI'O OIIbITa W OIIbITa
ACATCIIBHOCTHU B IMPOLECCC pCain3aliliii OCHOBHBIX HaHpaBJ’ICHI/Iﬁ BOCITMTATEIbHON ACATCIBHOCTHU, B TOM
YHUCJIC B 4aCTH:

1) rpazk1aHCKOr0 BOCHUTAHMS:

C(bOpMI/IpOBaHHOCTB Fpa)I(IlaHCKOﬁ MO3UI 06yqa}0meroc;1 KaK aKTUBHOI'O M OTBCTCTBCHHOI'O 4YJICHA
poccuiickoro o0IecTBa;

0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX MPaB U 00513aHHOCTEH, YBaXKEHUE 3aKOHA U MPABOIIOPSIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEILHOCTH TMPH CO3JAHUHM YUEOHBIX MPOCKTOB, PEIICHUU
y4eOHBIX U IMO3HABATEIHHBIX 33124, BHITOJIHEHUU OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH OTPEAEISATh COOCTBEHHYIO MO3HIIMIO 110 OTHOIICHHIO K SIBIICHUSM COBPEMEHHOW >KU3HU U
O0OBSICHATH €&;

YMEHHE YYUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOJIMMOCTh KOHCTPYKTHBHOT'O B3aMMOJCHCTBHS JIOACH C
Pa3HBIMU YOKICHHUSIMHE, KYJIBTYPHBIMU [IEHHOCTSIMHU ¥ COITUAIBHBIM TTOJI0KCHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBIMIOJIHEHUS YUCOHBIX, MO3HABATCIBHBIX U
WCCIICIOBATEIIbCKUX 3ajad, YBAKUTEIBHOTO OTHOIICHUS K MHEHHUIO OIIOHEHTOB IPH OOCYXKICHUU
CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJICPIKAHUS,

TFOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKON JIEATEIbHOCTH;
2) NaTPHOTHYECKOIr0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh POCCHUICKOW TPAKIAHCKOW HICHTHYHOCTH, IMMATPHOTHU3MA, YBAKEHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH Mepesl PonHOM, ropAOCTH 3a CBOM Kpail, CBOIO PoMHY, CBOM SI3bIK U
KYJIbTYypY, MPOIIOE U HACTOSIIEE MHOTOHAIIMOHATLHOTO Hapoia Poccuu;

IIEHHOCTHOE OTHOIIICHHE K MPHUPOJHOMY HACIEIUIO W MaMSTHUKAM TMPHUPOJIbI, JOCTKeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHHUE M Pa3BUTHE OWMOJIOTUH, TOHUMAHUS
3HA4YEeHHs OMOJIOTUH B IMMO3HAHUH 3aKOHOB TIPUPO/IBI, B dKU3HU YEJIOBEKA M COBPEMEHHOTO 00I11eCTBA;
uaenHas yoexkJAEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3amure OTedecTBa, OTBETCTBEHHOCTH 3a €T0
cyne0y;

3) IYXOBHO-HPABCTBEHHOr0 BOCIATAHMS

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEIACHUS;

CIOCOOHOCTH OIICHWUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh HA MOPAIBLHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMTEISAM, CO3JAHUI0 CEMBH HAa OCHOBE OCO3HAHHOIO NPHUHITHUS
LIEHHOCTEN CEeMENHOM )KU3HU B COOTBETCTBUU € TPAAUIIUSIMU Hapo0B Poccuu;

4) ICTETHYECCKOIo BOCIIMTAHUSA

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CHopTa, TpyAa, OOIIECTBEHHBIX OTHOIICHHUI;

ITOHUMAaHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP2KEHHIO B DPa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IMPOSIBIATh KayecTBa
TBOPYECKOM JINYHOCTH;

5) pusuyeckoro BocnuTaHusi, GOPMHUPOBAHUS KYJILTYPbI 310POBbSI U IMOIHOHAILHOTO GJ1Ar 0Ny Hsi:

MMOHMMAaHHE U peaju3alys 30pOBOro M Oe30macHoro oopasa KH3HHU (340pPOBOE MUTAHHE, COOII0CHIE
TUTMEHUYECKMX TMpaBWJI M HOPM, COAlaHCUPOBAHHBIM pEeXUM 3aHATHH M OTAbIXa, peryiaspHas
(buznueckass akTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOILIEHUSI K COOCTBEHHOMY
(buznuecKoOMy U IICUXUYECKOMY 37I0POBBIO;

MOHUMAaHHE LEHHOCTH TPaBUJ HMHIWBUIYATbHOTO W KOJUIEKTUBHOTO O€30MacHOrO TMOBEJIEHUs B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIOJIEH;

OCO3HAHHE TMOCIEJCTBUI U HENPUATHUS BPEIHBIX MPUBBIYEK (YMOTpeOJIEHUs aTKOTOJs, HAPKOTHUKOB,
KypeHUs);

6) TPY10BOr0 BOCIIMTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOM J€SITENLHOCTH TEXHOJIOTUYECKON U COIMANBHOMN HANPaBIEHHOCTH, CIOCOOHOCTh
WHUILIMUPOBATH, IIJIAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO J€ATE€IbHOCTH;

UHTEpEC K pa3NuyHbIM cdepaM MpodhecCHOHATbHOM AESITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymieit mpodeccuu u peann30BbIBaTH COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTB M CIIOCOOHOCTE K O6p330BaHI/IIO u CaMOO6pa3OBaHI/IIO Ha IMPOTKCHUU Bcel KHU3HU,
7) 3KOJOrHYeCKOro BOCIIMTAHMS:

OKOJIOTHYCCKH uenec006pa3H0e OTHOIICHUC K NPUPOAC KaK HCTOYHHUKY KHU3HH Ha SCMHC, OCHOBE €€
CYIICCTBOBAHUA,

TMOBBIIICHUC YPOBHA AKOJIOTHYECKOI KYJIbTYPBI: HpI/IO6pCTCHI/Ie OIIbITa TUUIAHUPOBAHUA TMOCTYIIKOB U
OILICHKU MX BO3MOXKHBIX IOCIEACTBUM s OKPY)KaIOIJ_Ieﬁ CpCabl;

OCO3HaHHE TJI00AIBLHOTO XapaKTepa 5KOJIOTHYCCKUX HpO6J'IeM n nyTeﬁ HUX pCHICHUA;



CIIOCOOHOCTh HCIIOJIH30BATh MPHOOpETaeMbIC MIPH W3YYCHUU OMOJIOTUU 3HAHHSI U YMEHUS TIPHU PEIICHUU
mpo0ieM, CBSI3aHHBIX C PAlMOHAIBHBIM TMPUPOJIOIOIB30BaHHEM (COOIOICHNE TpaBWI MOBEACHUS B
MpUPOJIe, HANPABJICHHBIX HA COXPAHEHUE pPABHOBECUS B HKOCHUCTEMAaX, OXpPaHY BHUJIOB, IKOCHUCTEM,
ouochepsi);

AKTUBHOE HENPUATUE JCUCTBHUM, MNPHUHOCAIIMX BpEI OKPYXKAIOWIEW MPUPOJHOM CpeAe, YMEHHE
MIPOTHO3UPOBATH HEOIArONMPUSATHBIE 3KOJIOTMYECKHE TMOCIEACTBUS MPEANPUHUMACMBIX JICHCTBUNA U
MPEeAOTBPAILATh UX;

HaJU4YMe PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, IKOJOTHYECKON KYyJIbTYpPbl, ONBITA JEATEIbHOCTH
9KOJIOTUYECKOW  HAMpaBJIICHHOCTH, YMEHHUS  PYKOBOJCTBOBAaThCSA HMMH B  TI03HABATEIbHOM,
KOMMYHUKATUBHOW W COIMAIBHOM MPAKTHUKE, TOTOBHOCTU K yYaCTHIO B MPAKTUYECKON ACSATEIBHOCTU
AKOJIOTUYECKOM HAINpPaBICHHOCTH;

8) IHECHHOCTH HAYYHOI'0 MO3HAHUSA

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKU H
OOLIECTBEHHON NPAKTHKH, OCHOBAHHOIO HA JUAJIOTE KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO
MeCTa B MMOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIBTYPHl KaK CpEJCTBA B3aUMOJCHCTBUS MEXKITY
JIIOJIbMU U TIO3HAHUST MUDA;

MMOHUMAaHHUE CIIeNU(PUKA OMOJIOTHHM KaK HAayKH, OCO3HaHHUs €€ pojii B (HOPMUPOBAHHH PAIMOHATIBLHOTO
HAyYHOTO MBIIIJICHUS, CO3JaHUH L[EJOCTHOIO MPEACTABIEHUS 00 OKPYXAIOUIEM MHpE Kak O €IUHCTBE
MIPUPOJIBI, YEJIOBEKa W OOIIecTBa, B MO3HAHUHU MPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUuU TpoodiieM
COXpaHEHUs PUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OHOJIOTHH JIJISi COBPEMEHHOMN IMUBUJIM3AIIUN: 00€CTIeUeHUSI HOBOTO YPOBHS
Pa3BUTHS MEIUIMHBI, CO3JaHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pemiaTh PeCypCHbIS
MpoOJIEMBbI Pa3BUTHSI YETIOBEUYECTBA, TTOWCKA MYTEH BBIXOJAa W3 TJI00ATBHBIX YKOJOTUYECKUX MPOoOIeM U
obecrieueHus Tepexoja K YCTOWYMBOMY pPa3BUTHIO, PAIMOHAIBHOMY HCIIOJIb30BAHUIO TPUPOTHBIX
pecypcoB U (popMHPOBAHHIO HOBBIX CTAHAAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJIOTUYECKMX 3HAHUN B LEISAX MOBBIIIEHHS] OOLIEH KyIbTYpHI,
€CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, KaK COCTaBHOM dYacTH (DYHKIIMOHAJIBLHOW TPaMOTHOCTH
oOyJaromuxcsi, GopMUPyEeMOU MpU U3yICHUH OMOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaxX, CIHOCOOHOCTH
UCIIOJIb30BAaTh TMOJydyaeMble 3HAHHUS JJIs aHalu3a U OOBSCHEHUS SBJICHHM OKpYXKAalollero mupa u
MIPOUCXOAIINX B HEM HM3MEHEHUMN, yMEHHUE JellaTh 00OCHOBAHHbBIC 3aK/IIOUYEHHUS HA OCHOBE HAayUHBIX
(haKkTOB M UMEIOIIUXCS IaHHBIX C LIEBIO MOJIy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTHYECKME 3HAHUA IS peHIeHHus NpodiieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE LIEHHOCTM HAYYHOW JI€ATEIbHOCTH, TOTOBHOCTh  OCYIIECTBJIATH IPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUI0O M CaMOOOpPa30BAHUIO, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpenmera «bHOIOTHs» BKIIOYAIOT: 3HAYMMBIC IS
(bopMHpOBaHKS MUPOBO33pEHHS 00YJaIOMINXCS MEKANCIMIUTMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIE
MOHATHS, OTPAXKAIOIIME IEIOCTHOCTh HAayYHOW KapTHUHBI MHpa W CIEIM(UKY METOJ0B MO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPrus, SBICHHUE, MPOIECC, CUCTEMA, HayJHBIH
(akT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIe0BaHKe, HaOIoIeHue, H3MEpEHHE,
OKCIIEPUMEHT M JIpyrue); yHUBEpCcalbHble y4eOHble AeHCTBUS (TI03HABaTelIbHBIE, KOMMYHUKATHBHBIC,
perynaTuBHble), oOecreunBaromue (opMupoBaHUEe (QYHKIIMOHAIFHOH TPAMOTHOCTH W COLMAIIBHOM
KOMIIETCHIIMM  OOY4YaloIIuXCs;  CHOCOOHOCTh  OOy4aroImuXcsi ~ HMCIOJIb30BaTh  OCBOCHHBIC
MEKIMCIUIUTMHAPHBIE, MHUPOBO33PCHYECKUE 3HAHWS W YHUBEpCaJbHblE y4eOHBbIE JEHCTBHS B
M03HABATEIbHOM U COLMAILHOM MPAKTUKE.

B pesynbrare u3ydeHuss OMOJIOTHU Ha YPOBHE CpeHEro odiiero oopasoBaHust y oOydaromerocs: OyayT
copMUpOBaHbl  IO3HABATENBHBIE  YHHMBEpCAIbHBIE  y4eOHbIC  JCHCTBUS, KOMMYHHKATHBHBIC



YHUBEpCaJbHBIC yueOHBIC JCHWCTBUS, PErYISATUBHBIC YHHBEpCAJlbHbIC y4eOHBbIE NIEHCTBHS, COBMECTHAs
NEATEINBHOCTD.

MertanpeqMeTHble pe3yabTaThl OCBOCHHS IPOrpaMMBbl CPEIHEro 0O0mero o0pa3oBaHUSA JIOJDKHBI
OTpPaXKaTh:

OBiaieHne YHHBEPCATbHBIMH Y4€OHBIMHU MO3HABATEIbHBIMH 1€fiCTBUSIMHU:
1) 6a3oBble JOruYecKHe AeHCTBHSI:

CaMOCTOSITEIIBHO (POPMYITHUPOBATH U aKTyaATM3UPOBATH MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
WCI0JIb30BaTh NIPH OCBOCHHUU 3HAHWH MPHUEMBI JIOTHYECKOTO MBINIJICHHUS (aHAIHM3a, CHHTE3a, CPABHEHUS,
KIIacCU(UKAIUU, OOOOIICHHS), pPACKPhIBAaTh CMBICT OHOJIOTMYECKUX TMOHATHH  (BBLICIATH WX
XapaKTepHbIC TPU3HAKU, YCTAHABIIUBATH CBSI3U C IPYTHMH IMOHSATHIMHU);

OTIPEICIIATh IIeNIM JICATEIHHOCTH, 3a/aBas MapaMeTpbl M KPUTEPHH WX JOCTH)KCHHS, COOTHOCHUTH
PE3YIbTAThI ICATSIILHOCTH C ITOCTABIICHHBIMH IEJISIMH;

WCII0JIb30BaTh OMOJIOTUYECKHE MMOHATHS JUTsl OOBbSICHEHUS (DAKTOB U SBIICHHH KUBOU TIPUPO/IBI,

CTPOUTH JIOTHYECKHE pACCYKICHUS (WHIYKTHBHBIC, JCAYKTUBHBIC, IO aHAJIIOTHH), BBISBISATH
3aKOHOMEPHOCTH W MPOTUBOPEYUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH BBIBOJBI U
3aKJTFOUCHUST;

MIPUMEHSITh CXEMHO-MOJICIIEHBIE CPEJICTBA JIUIS MPEJICTABICHUS CYIICCTBEHHBIX CBS3€H M OTHOIICHUU B
M3y9aeMbIX OHMOJIOTHYECKHMX OOBEKTaX, a TaKkKe MPOTUBOPEUUH pA3HOTO pOJa, BBISBICHHBIX B
Pa3IUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IIAH pPEIICHUS TPOOJeMBI C YYETOM aHaIW3a WMCIOIMUXCS MaTepUaTbHBIX U
HEMaTePHUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OICHUBATH PUCKHU
MMOCJICICTBUM ACATCIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH PadOTy B YCIOBHSX PEalbHOTO, BUPTYaJbHOTO U KOMOMHHPOBAHHOIO
B3aUMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELUICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe HCCJIea0BaTeJIbCKHuE ﬂeﬁCTBHﬂ:

BJIQJIETh HaBBIKAMHU Y4e€OHO-HCCIIE0BATEIbCKON U MPOEKTHOW NEATENbHOCTH, HAaBBIKAMM pa3pelieHust
npoOieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB pPELIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MIO3HAHUS;

WCIO0JIb30BATh PA3IMYHbIC BUJBI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETAlUU,
peoOpa3oBaHUI0 U MPUMEHEHHIO B y4eOHBIX CUTYallUSX, B TOM YHUCIIE MPH CO3JaHUM Y4eOHBIX U
COLIMAJIBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIH TUM MBIILJICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTUEH, KIIOYEBBIMU MOHITUIMU U
METO/IaMU;

CTaBUTh U (HOPMYTUPOBATh COOCTBEHHBIE 3aaud B OOpa30BATENBHOUN MNEATEIHHOCTH U KUIHEHHBIX
CUTYaIUsIX;

BBISIBIISITh [IPUUMHHO-CIICJICTBEHHBIE CBS3M U aKTyalMu3UpOBaTh 3ajady, BBIABUTaTh THUIOTE3y €&
pelIeHUs, HaXOOUTh apryMEHTHI Ui JI0Ka3aTejlbCTBa CBOMX YTBEP)KICHUH, 3a/laBaTh IMapamMeTpbl H
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh TMOJIyYCHHBIE B XOJE pELIECHUS 3a/Jayd pPe3ylbTaTbl, KPUTHUYECKU OLIEHUBATh HX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh  ICJICHAINIPABJICHHBI  TMOWCK TEpeHoca CpeacTB U CHOcoO0B  JEcTBHS B
po(hecCHOHANBHYIO CpeaYy;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEIEATEIIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTei;

BBIJIBUTATh HOBBIC UJIEH, MPEATIAraTh OPUTHHAIBHBIEC TIOJIXOIbI U PEIIEHHs], CTABUTh MPOOIEMBI U 3aauH,
JOTYCKAIOIIUE aIbTePHATUBHBIE PEIICHUSI.

3) paGora ¢ undopmanueii:
OpPUCHTHUPOBATHCA B Pa3JIMYHBIX HWCTOYHHKAX I/IH(I)OpMaI_II/II/I (TCKCTC yqe6H0r0 HOCOGI/IH, HAay4YHO-
HOHyJ'IHpHOfI JIuTeparType, OMOJIOTHYECKUX CJIOBApAX U CIIPABOYHHKAX, KOMIIBIOTCPHBIX 0azax JaHHBbIX, B



WutepHere), aHanu3upoBaTh MHOOPMAIMIO Pa3IMYHBIX BUAOB M (HOPM IpenCTaBICHUS, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUHBOCTD;

(dbopMynHMpoBaTh 3ampPOCHl U MPUMEHSTH PA3TUYHBIE METOJAbI MpPU TIOUCKE U OTOOpE OMOJIOTHYECKOM
nHpopManuy, HeOOXOIUMO [T BBITIOJIHEHUS YUeOHBIX 3a/1a4;

npuooperaTh OTIBIT MCIIOJIb30BaHUs UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPLIECHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUYHbIX IOMCKOBBIX CUCTEM;
CaMOCTOSITEIBHO BBIOMpAaTh ONTUMANbHYI0 (opMy mpencTaBieHUs OUOJIOTHYECKON HHMOpMAIIH
(cxembl, rpauku, JuarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

WCIIOJIb30BAaTh HAYYHBIN S3bIK B KAuyeCTBE CPEACTBA IMPH paboTe ¢ OMOJIOTHYECKON HH(OpMAIUei:
MPUMEHATh XUMHUYECKHE, (PU3NYECKUE U MaTeMaTHUYeCKUE 3HAKH U CUMBOJIbI, (POpMYJIbl, aO0OpeBuaTypy,
HOMEHKJIATYPY, UCII0JIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISAJHOCTH;
BJIQJICTh HABBIKAMU pAclO3HABaHWA M 3amUThl HHGOpMarmu, WHGOPMAIMOHHON O0€30MacHOCTH
JUYHOCTH.

OBJIaZ[eHI/Ie YHUBEPCATbHBIMA KOMMYHUKATUBHBIMHA HeﬁCTBHHMH:
1) oOmenue:

OCYIIECTBJISITh KOMMYHUKAIIUU BO BCEX cpepax *KU3HU, aKTUBHO YIaCTBOBATH B JUAJIOTE WM JUCKYCCUH
[0 CYILECTBY OOCYXJaeMOi TeMbl (YMEHME 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXJAECHUS OTHOCHUTEIBHO
BBITIOJTHEHHUST TIpEAjiaraeMoi 3aJadd, YYUTHIBAaTh HMHTEPECHl M COTJIACOBAaHHOCTH TIO3MIIMH JAPYTUX
YYaCTHUKOB JIMAJIOTa WIN JUCKYCCUN);

pacrno3HaBaTh HeBepOalibHbIE CpeACTBa OOIIEHMs, IMOHMMAaTh 3HAYEHHE COLMAIBHBIX 3HAKOB,
MPEANOCHIJIOK BO3HUKHOBEHUS KOH(DJIUKTHBIX CHUTYyallUd, YMETh CMSTr4aTh KOH(JIUKTBI U BECTH
MIEPETOBOPHI;

BIIQJIETh PA3IMYHBIMHU CITOCOOAMM OOIIEHUSI W B3aUMOJICHCTBHsI, IOHUMAaTh HaMEPEHUs JPYTUX JIIOJEH,
MPOSIBIIATh YBAXKUTEJIBHOE OTHOIIEHHE K COOECeIHUKY M B KOppeKTHOU (opme (HopMyaupoBaTh CBOU
BO3paKECHMUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/CTB.

2) COBMeECTHadA 1eATCJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMaHAHOW M WHAMBHUYaJbHOM pabOTHI MPH pelIeHUU
Oouonornuyeckod mpobOsemMbl, O0OOCHOBBIBATH HEOOXOJAMMOCTH TNPUMEHEHHs] TPYHIOBBIX  (QopM
B3aUMO/ICHCTBUS MPU pelIeHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JIEHCTBUN C y4ETOM OOIIMX MHTEPECOB U BO3MOMKHOCTEH
Ka)KJIOTO YIeHa KOJJICKTUBA;

MPUHUMATh L€ COBMECTHOM [eATeNbHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH JEHCTBHUS MO €&
JOCTHMKEHHIO: COCTaBISITh IUIAH JEHCTBHI, pacmnpeiensiTh poOad ¢ Y4ETOM MHEHUH YYaCTHUKOB,
00CYXKJaTh pe3ylbTaThl COBMECTHOM pabOThI;

OIICHMBATh KAadyeCTBO CBOETO BKJIaJa M KaXJIOTO y4YacTHHKA KOMaHAbI B OOLIMIl pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHUBATh MJIEU C MO3UIIMKA HOBU3HBI, OPUTMHAIBHOCTU, MPAKTUYECKOU
3HAYUMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATETMYECKOE TIOBEICHHWE B PA3UYHBIX CHUTYalUsX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBjaJieHHe YHHBEPCAIbHBIMH PEryJIsITHBHBIME JICiiCTBHSMH :
1) camoopranm3zanusi:

WCIOJIb30BaTh OHMOJOTMYECKUE 3HAHWS JUISl BBISBICHHS MPOOJEM W HMX pEIIEHUS B JKU3HEHHBIX U
yUeOHBIX CUTYAIIHSIX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKHX 3HAHUU IIEJIEBbIE U CMBICIOBBIC YCTAHOBKU B CBOMX JCUCTBUSX H
MOCTYINKaX [0 OTHOLLIEHUIO K )KMBOM IIPUPOJIE, CBOEMY 3J0POBBIO U 3I0POBBIO OKPYKAIOIIUX ;
CaMOCTOSITENILHO OCYIIECTBIISATh TIO3HABATENBHYIO JESTENbHOCTh, BBISIBIATH MPOOIEMBI, CTaBUTh U
(dbopMmynupoBaTh COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON JAESITETFHOCTU U JKU3HEHHBIX CUTYAIUsX;
CaMOCTOSITENILHO COCTABJISITh TUIAH PElIeHUs MPOOIEeMbI C YYETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANIOYTEHHH;

JTaBaTh OLIEHKY HOBBIM CUTYALUsIM;



pacimMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN

JieTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHHUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh ()OPMHUPOBAHUIO U MPOSBICHHUIO LIUPOKOW SPYIUIMH B PAa3HBIX OOJACTSIX 3HAHUM,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHbBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OILCHKY HOBBIM CHUTyalsIM, BHOCHUTL KOPPEKTUBLI B IESATCIBHOCTH, OLEHHUBATH COOTBETCTBUEC
pe3yJbTaTOB LEISM,

BIIQJICTh HABBIKAMHU IIO3HABATEIBHOW pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUU W
MBICIIUTEIBHBIX TPOIECCOB, UX PE3YJIbTaTOB W OCHOBAHUMU, HCIOJB30BAaTh MPHUEMBI PEQIICKCHH IS
OIIEHKH CUTYaIIMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBAThL PUCKU U CBOEBPEMEHHO IPUHNUMATH PEIICHUS 110 UX CHIKEHHUIO,

IIPUHUMATh MOTUBEI U apI'yMEHTHI JPYIruX IIPU aHAJIU3€ PE3YJILTaTOB ACSITCILHOCTH,

3) npuHsiTHE cedst U APYTHX:

MPUHUMATD ce0sl, TOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
MpU3HABaTh CBOE MPAaBO U MPaBO JAPYrUX Ha OIINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIMH JPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbIe pe3yabTaThl OCBOSHHSI CoaepikaHus ydeOHoro mpeamera «buojorus» Ha yriyOnéHHOM
YpPOBHE OPHEHTHPOBAaHbI Ha oOecrneueHne mpoduibHOrO oO0yueHus oOydarommxcs ouongoruu. OHH
BKIIIOYAOT: CrenupUIecKue JUisi OWOJIOTHH HaydHbIe 3HAHHS, YMEHHUS M CIIOCOOBI JEHCTBUU 10
OCBOCHHIO, MHTEPIPETAIlMH W MPEOOpa30BaHUI0 3HAHWHN, BUJBI JCATEIHHOCTH MO TOJYYCHHIO HOBBIX
3HaHUH M WX MPUMCHEHHWIO B PA3IMYHBIX Y4eOHBIX, a TAK)KEC B PEATbHBIX >KU3HEHHBIX CUTYAIIHSX.
[IpenmeTHbIe pe3yIbTaThl MPEACTABICHBI 110 TOIAM H3YYCHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTO MpeameTa «buonorus» B 10 kracce TOJIAKHBI OTPAXKATD:
chOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHHUH
€CTeCTBEHHO-HAYyYHOW KapTHHBI MHpa, B T[O3HAHWW 3aKOHOB TMPHUPOABI M PEIICHUH MpoOIeM
palMOHAJIBLHOTO MPHUPOJOTIONB30BAaHUS, O BKJIAQJ€ POCCUHCKUX U 3apyOEKHBIX Y4YEHBIX B pa3BUTHE
OHOJIOTHH,

BIIQJICHUE CUCTEMOU OMOJIOTMYECKUX 3HAHUM, KOTOpasl BKIIOYAET: OCHOBOIOJIAralonife OUOJIOrHYecKue
TEPMUHBl U TOHATUSA (KU3Hb, KIETKA, OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOperyslus,
CaMOBOCIIPOU3BE/ICHNE, HACIEICTBEHHOCTh, M3MEHUYUBOCTh, POCT U PA3BUTHE), OMOJIIOTUYECKUE TEOPUU
(xnerounas teopusi T. IlIBanna, M. Illnetinena, P. BupxoBa, XxpoMocoMHasi TeOpHsi HACIICICTBEHHOCTH
T. Moprana), yuenus (H. V. BaBunoBa — 0 1meHTpax MHOrooOpasusi U MPOUCXOXKACHUS KyIbTYPHBIX
pacTeHuii), 3aKoHbl (eAMHOOOpPa3Usi MOTOMKOB IEPBOTO MOKOJEHHS, PACHICIICHUS, YHUCTOTHI T'aMeT,
HE3aBUCUMOTro HacnenoBanus I'. MeHens, roMOJIOTHYECKUX PSAJIOB B HACIIEACTBEHHON n3MeHunBoctu H.
. BaBunoBa), IpUHIUIIEI (KOMIUIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMH METOJAMH Hay4YHOTO TMO3HAHHUS, UCTIOIB3YEMbIX B OMOJIOTMUECKUX UCCIEIOBAHUSIX
KUBBIX 00BEKTOB (OMUCaHKE, U3MEPEHHE, HAOI0IEHIE, SKCIIEPUMEHT);

YMEHUE BBIJIEIATh CYHIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT, OJHOKIETOUHBIX
M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHclie OakTepHii, rpuOOB, pacTeHUH, )KUBOTHBIX M YEIIOBEKa,
CTPOEHHMS OPTaHOB U CUCTEM OPraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA, MPOIIECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIIINUX B OPraHW3Max PACTEHHH, )KUBOTHBIX W YEIOBEKa, OMOJIOTHMUECKUX IMPOIIECCOB: oOMeHa
BEIECTB (METa0O0IN3M), TIPEBPAIICHUS SHEPTUHU, OpPOXKEHUS, aBTOTPO(HOTO M TreTepoTpOo(HOTO THUIIOB
nuTaHus, (OTOCHMHTE3a W  XEMOCHHTEe3a, MHUTO3a, Meio3a, rameToreHe3a, AMOpHOTreHesa,
MOCTIMOPHOHATBHOTO PA3BUTHUS, PA3MHOKEHUS, WHANBUAYAILHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3a),
B3aMMO/ICHCTBUS TE€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOpAa,;

YMEHHE YCTaHABIIMBATh B3aUMOCBSI3M MEX]Iy OPraHOMIaMU KIETKU U UX (QYHKIUSMU, CTPOCHHEM KIIETOK
pa3HBIX TKaHEW M UX (QYHKIHUSIMHU, MEXKIYy OpraHaMHU M CUCTEMaMH OPTaHOB y PacTEHUH, )KUBOTHBIX U



YeJoBeKa U MX (YHKIUSAMH, MEXKIY CHCTEMaMH OPraHOB M WX (DYHKLUHMSMH, MEXAY dTallaMd OOMeHa
BEIIECTB, 3TallaMH KJIETOYHOTO IMKJIA M XU3HEHHBIX LIMKIOB OPraHU3MOB, dTallaMH 3MOPHOHAIBEHOTO
Pa3BUTHS, TEHOTUIIOM U (PEHOTHIIOM, (PEHOTUTIOM M (PaKTOpaMu cpesibl OOUTaHHUS,

YMEHHUE BBISBIATH OTIUYUTENIBHBIC NMPHU3HAKH JKUBBIX CHUCTEM, B TOM YHCJE PACTCHUH, KHUBOTHBIX H
YeJI0BEKa;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME ApTyMEHTHI, OMOJIOTHUYECKYI0 TEPMUHOJOTHIO M CHMBOJIHKY
IUTSL IOKA3aTeNIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIT,

YMEHHE pemaTh OHOJOTMYECKHE 3aJadd, BBIABIATH IPUYUHHO-CICACTBEHHBIC CBS3H MEXKIY
WCCIIEIyeMbIMH OMOJIOTUYECKHMMH TIPOLIECCAMU M SIBJICHUSMH, JeNaTh BBIBOJBI W TPOTHO3BI Ha
OCHOBAHWU TIOJTYYEHHBIX PE3yIbTATOB,;

YMEHHE BBINOJHATH JJAOOpaTOpPHbIE M NPAKTUYECKHE paboOThl, cOONIONaTh NpaBUiia IpU padboTe C
y4eOHBIM H J1a00paTOPHBIM 000PYI0BAHUEM,

YMEHHE BBIIBUTATh TUIOTE3bI, MPOBEPATh WX SKCIEPHUMEHTAIBHBIMU CPEACTBaMH, (GOPMYITHPYS IEb
WCCIIEIOBAaHUS, aHAIM3UPOBATH MOJTyYeHHBIE Pe3yIbTAThl U JAETaTh BBIBOIHI;

yMEHHE Yy4acTBOBaTh B Y4e€OHO-HCCIEAOBATEIILCKON paboTe Mo OWOJIOTHH, SKOJOTUU U MEAMIIMHE,
MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOMIECTB, W MYOJUYHO MPEJICTABIATH IOJyYCHHBIC
pe3yIbTaThl HA YIEHUYECKUX KOH(EPEHIUIX

YMEHHE OIICHUBATh 3TUYECKHE aCTIEKThl COBPEMEHHBIX MCCIIEIOBAaHMA B 00JIaCTH OMOJIOTHN U MEIUIIHBI
(KITOHMpPOBaHME, HWCKYCCTBEHHOE OIIOJJOTBOPEHHE, HAIPaBICHHOE HW3MEHEHHE T€HOMa W CO3JIaHHe
TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oyaymied mpogecCHOHATBHON IEATENHHOCTH B OOJacTH
OMOJIOTUN,  MEAWIMHBL, OWOTEXHOJIOTHH, BETEPHHAPHH, CEIBCKOTO  XO3AWCTBA,  MHUIIEBOM
MIPOMBIIICHHOCTH, YTIyONIATh TI03HABATENBbHBI HWHTEPEC, HAIMpPABICHHBI Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH TMpodeccnr W TPOJODKEHUE OHMOJIOTHYECKOTO OO0pa3oBaHHWs B OpraHU3aIMsIX
cpenHero mpo(eccHoHaTBLHOTO M BBICIIETO 00Opa30BaHuUs.

[IpenMeTHbIEe pe3yabTaThl OCBOCHUSI y4eOHOTO MpeameTa «buonorus» B 11 kracce TOJTAKHBI OTPAXKATD:
c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTMH B CHUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B IO3HAHUM 3aKOHOB IPUPOJBl U pEUICHUHU
JKOJIOTMUECKUX TMpoOJeM 4YeloBeYecTBa, a TakKe B PEUICHHMH BOIPOCOB  PallMOHAIBHOTO
MIPUPO/IOIIOIIL30BAHUS, U B (JOPMUPOBAHUU [IEHHOCTHOT'O OTHOIICHUSI K IPUPOJIE, OOLIECTBY, YETOBEKY, O
BKJIaJIe POCCUICKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

yYMEHHE BIaJeTh CHUCTEMON OHOJOTMYECKHX 3HAHUI, KOTOpas BKIIIOYAET ONpEICNICHUS U MOHMMaHUE
CYIIHOCTH OCHOBOIIOJIATalONIMX OWOJIOTMYECKUX TEPMHUHOB M IMOHATHH (BUI, 3KocucTema, Ouocdepa),
Oouosnorudeckue Teopuu (dBoJtouMoHHas Teopus Y. JlapBuHa, CHUHTETHYECKass TEOPHUS SBOJIOIHH),
yuenus (A. H. CeBeprioBa — o myTsiX W HampabiieHHsSX 3Bosoiud, B.M. BepHanckoro — o Ouocdepe),
3aKOHBI (reHeTudeckoro paBHoBecus J[x. Xapau u B. BaiinOGepra, 3apossimeBoro cxojactsa K. M. bapa),
npaBmwia (MuHuMyma HO. JInbuxa, 3KOJIOTMYECKON MUpaMHUAbl SHEPTUH), TUIOTE3bl (TUIIOTE3a «MHpa
PHK» V. I'unGepra);

YMEHHE BIAJETh OCHOBHBIMH METOJIAaMU HAyYHOTO TMO3HAHMS, HCIOJIb3YEeMbIMU B OHOJIOTHYECKUX
HCCIIEIOBAHUSX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHUCaHHE, U3MEpeHUe, HAOII0JeHHEe, SKCIIEPUMEHT),
crioco06aMHu BBISBJICHUS U OI[EHKU aHTPOTIOTEHHBIX U3MEHEHHI B IPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE TMPU3HAKH: BHJIOB, OHOTEOIICHO30B, OJKOCHUCTEM H OHochepsl,
CTaOMIM3UPYIOUIETO, MBIXKYIIETO M Pa3pbIBAIOIIETO €CTeCTBEHHOTO OTOOpa, alJIONaTpHYecKoro u
CUMIATPUYECKOTO BUAO000pA30BAHUS, BIMSHUS ABIMKYIIUX CHJI SBOJIOIMUA HAa T€HO(OH] MOMYISALNH,
MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpeAe OOuTaHHs, dYepeAOBaHWs HANpPaBICHUN HSBOJIOINH,
KpYroBOpOTa BEIIECTB M TIOTOKA SHEPTHH B SKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEXJy MPOLECCAMU HBOJIIOLUH, JBWXKYIIUMU CHUJIAMH
aHTPOTIOTeHe3a, KOMITOHEHTAMH PA3TUYHBIX YKOCUCTEM U TIPUCTIOCOOICHUSMH K HUM OPraHU3MOB;
YMEHHE BBISBISTH OTIMYUTEIbHBIE MPU3HAKUA JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BHJIOB K Cpele
obuTtaHusi, aOMOTHYECKUX M OWOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3€H OpPraHM3MOB B
co00I1IeCcTBaX, aHTPOMOTEHHBIX H3MEHEHUI B 9KOCUCTEMaX CBOEH MECTHOCTH,

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOJOTHIO U CUMBOIUKY
JUISL 10KA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX T'PYII, B3aUMOCBS3U OPraHU3MOB U



cpeabl OOMTaHUs, €MHCTBA YEIOBEUYECKUX pac, HEOOXOIMMOCTH COXPAaHEHUS MHOT000pasus BUIOB H
9KOCHUCTEM KakK YCJIIOBMSI COCYLIECTBOBAHMSI IPUPOJIbI U UEIIOBEUECTBA,

YMEHHME pellaTh OWOJIOTMYECKHE 3aJaud, BBIABIATH IPUUMHHO-CIEACTBEHHBIE CBSI3U  MEXKIY
UCCIIEyEMbIMU OHOJIOTUYECKUMHU TIPOLIECCAMU M SIBJIGHUSIMM, JI€JIaTh BBIBOABI M IIPOTHO3bI Ha
OCHOBAHUU MOJY4YEHHBIX PE3YJIbTATOB,;

YMEHHUE BBINOJHATh JaOOpaTOpHbIE M MpPaKTUYECKUe paboThl, COOMIOJAaTh HpaBuia IMpu padoTe C
y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM ;

YMEHHE BBIJIBUTaTh T'MIIOTE3bI, MPOBEPSTh MX SKCIEPUMEHTAIBHBIMU CPEACTBAMU, (GOPMYIUPYs LENb
HCCIIEIOBaHUS, AaHAJTM3UPOBATh MOJyYEHHbIE PE3YJIbTAThl U JI€1aTh BHIBObI;

YMEHUE Yy4acTBOBATh B Y4e€OHO-HCCIIENOBATENHCKOM paboTe MO OHOJIOTHH, SKOJOTHU M MEIUIMHE,
MPOBOAMMON Ha 0a3e IIKOJbHBIX HAy4yHBIX OOIIECTB, W MYOJIMYHO MPEACTaBIATh IOJyYEHHbIE
pe3yJbTaThl Ha YYEHUUECKUX KOH(PEPEHUUSAX;

YMEHHE OLEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUM KU3HU, YEJIOBEKa U YEJIOBEUYECKHUX pac, O
MIPUYKHAX, MOCIEACTBUAX U CIIOCO0ax MpeAoTBpallleHus IT100aIbHbIX U3MEHEHH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBHIOOP Oyaymiedl mpogecCHOHATBHON NeATebHOCTH B 00JacTu
OMOJIOTHH, SKOJIOTHH, IPUPOJIONOIb30BAHMS, MEIUIIMHbBI, OMOTEXHOJIOTHH, NICUXOJIOTUH, BETEPUHAPHH,
CEeJIbCKOTO  XO3siiCTBa, NUINEBOM MPOMBIIUIEHHOCTH, YIIyOJdsTh  IO3HABAaTEJIbHBIM  MHTEpEC,
HaIpaBJIEHHBII HAa 0CO3HAHHBIN BHIOOP COOTBETCTBYIOMIECH MPOGECCUN U MPOI0KEHUE OMOJIOTHYECKOTO

o0pa3oBaHUs B OPraHU3aLUAX CPEAHETO MPOPECCHOHANIBHOTO U BBICIIET0 00pa30BaHuUS.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No  |HammenoBanume  paszmenoB u  T1eM|KonmdecTBo yacoB ‘BHGKTPOHHLIG
/T |[MporpamMMbl Beero|[Konrponsusie| [Ipaxtuueckuel (THPPOBHIE)
paGOTET paGOTET 00pa3zoBaTebHBIC
pecypchl
1  ||buosiorus Kak Hayka 1 0 0 Bubnmoteka
LIOK https://m.edso0.ru/7f41c292
2  |PKuBble CHCTEMBI U MX U3YYECHHE 2 0 0 Bubnmoteka
LIOK https://m.edso0.ru/7f41c292
3 buonorus KieTku 2 0 0.5 Bubnmorexa
LIOK https://m.edsoo0.ru/7f41c292
4 XuMHUY€eCKast OpraHu3anus KJIETKU 10 0 1 Bubnnoreka
LIOK https://m.edso0.ru/7f41c292
5 |[Crpoenue u GpyHKUUH KIETKH 8 0 2 Bubnmoreka
LIOK https://m.edso0.ru/7f41c292
6 O6meH  BewmiecTB W ImpespaieHue|9 0 1 Bubnmoreka
LIOK https://m.edso0.ru/7f41c292
SHEPTHUH B KIICTKE
7 Hacnencreennas nHpopManus ul||9 0 0.5 Bubnnoreka
" LIOK https://m.edso0.ru/7f41c292
peanu3anus e€ B KICTKE
8 JKU3HEHHBIN UK KIETKH 6 0 1 Bubnnoreka
LIOK https://m.edsoo0.ru/7f41c292
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 0 15 Bubnmoteka
LIOK https://m.edso0.ru/7f41c292
10 |Pa3zMHO’KeHME U pa3BUTHE OPraHU3MOB |8 0 1.5 Bubnuoteka
LIOK https://m.edsoo0.ru/7f41c292
11 |T'eneTnka — Hayka O HACIEACTBEHHOCTH||2 0 0.5 Bubnmoreka
LIOK https://m.edso0.ru/7f41c292
Y UBMEHYMBOCTH OPTaHU3MOB
12 ||3akOHOMEpPHOCTU HACIEACTBEHHOCTH 10 0 1 Bubnmoreka
LIOK https://m.edsoo0.ru/7f41c292
13 |3akoHOMEpPHOCTH U3MEHUYHUBOCTH 6 0 1 Bubnuoreka
LIOK https://m.edsoo0.ru/7f41c292
14 |'eneTuka yeaoBeEKa 3 0 0.5 Bubnmorexa
LIOK https://m.edsoo.ru/7f41c292
15 ||Cenekuusi opraHu3MoB 4 0 1 Bubnnoreka
LIOK https://m.edsoo.ru/7f41c292
16 |buoTexHOJIOrHS U CHHTETHYECKAS 4 0 0 Bubnmorexa
LIOK https://m.edsoo.ru/7f41c292




Ne  |[HammeHOBaHME  pa3fenoB U TeM ‘KOHI/I‘-IGCTBO 4acoB ‘3JI€KTpOHHbI€
/i mporpamMmbl Beero|Kourponshbte|[[Ipakruueckue|(1HPPOBbIE)
paGoTbI paGoTbI 00pa3zoBaTesbHbIC
peCypehl
T — | | |
‘17 HPesepBﬂoe BpeMsi H 1 || 0 H 0 H[[]] ‘
Jo6asuTs cTpoky |
OBIIEE KOJIMYECTBO YACOB I10 102 0 13
IIPOI'PAMME
11 KJIACC
Ne HanmenoBanue pasnenos u teM KosmmuecTBo yacos ‘ ONEeKTPOHHBIE
n/m HpOrpamMMBI Beero|Kontponsusie|[IpakTiaeckue (¢pposbie)
paGoTHI paGoTHI 00pazoBaTeNbHbBIC
pecypehl
1 |BaposkaeHHe U pa3BUTHE SBOJIIOIUOHHBIX|| 4 0 0 ElV(ID6|?::t(:TEK/? § 410260
o S.//M.edsoo0.ru C
MpeACTaBICHUIN B OMOJIOTHH .
2  |[Mukpo3BOIOLIHS U €€ Pe3yabTaThl 14 0 2 E{Qgﬂggﬁm ods00.1U/71416292
3 |[Makpo3BOIOIHS U €€ pe3yIIbTaThI 6 0 0 El,MOGl?&?'(/e/]m eds00.ru/ 71410202
4 |[IpoucxosxaeHNE U Pa3BUTHE KU3HH Ha 15 0 15 El"'OGE'P"]STe';?; § 410260
PS://M.eds00.ru. C
3emie
5 |[[IpoucxoxaeHue YeIoBeKa — 10 0 1 Bubnuotexka
LIOK https://m.edso0.ru/7f41c292
AHTPOIOTCHE3
6 | Dxomorus — Hayka o 3 0 0.5 Bubnuoreka
LIOK https://m.edso0.ru/7f41c292
B3aWMOOTHOIICHHUSX OPTaHU3MOB U
HaIOPraHU3MEHHBIX CHCTEM C
OKpYyKarolen cpeon
7  ||Opranusmsl u cpega oOUTaHHS 9 0 1.5 5%6£”°Te{<a
LIOK https://m.edso0.ru/7f41c292
8  |[DKos0rus BUIOB U MOIYJISLNI 9 0 0.5 Bubnuorexa
LIOK https://m.edsoo0.ru/7f41c292
9 |Pkomorus cooOIecTB. DKOJIOTUYECKUE 12 0 0.5 Bubnunoteka
LIOK https://m.edso0.ru/7f41c292
CHCTEMBI
10 ||buocdepa — rnodanbHas SKOCHCTEMA 6 0 0 Bubnmoteka
LIOK https://m.edsoo0.ru/7f41c292
11 |YUenoBek u oKpyxaromias cpeaa 6 0 0 Bubnmoteka
Py Kalom pea LIOK https://m.edsoo0.ru/7f41c292
‘12 HPee,epBHoe BpeMs “ 8 || 0 H 0 H[[]] ‘
‘HO6aBI/ITb CTPOKY ‘
OBUIEE KOJIMYECTBO YACOB I10 102 0 7.5 Draggable item

I[TPOTPAMME

728337427 was dropped
over droppable area
728337427




IHOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KousmmuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/n Beer |[Konrpon||[Ipaxru | A3y4enns | mudposbie
o sHbIe || veckue 00pa3zoBaTEeIbHBI
paboTHI || paboThI © peCypcebl
1 ||[[buosorust kKak KOMIUIEKCHAsI HayKa M KaK 4acThb 1 0 0 (1
COBPEMEHHOTO0 0011eCcTBa] |
‘2 H[DKI/IBI)IG CHCTEMBI U MX CBO¥CTBA]] || H 0 H 0 H H[[]]
‘3 H[[VpOBHeBas{ OpraHu3aIus JKUBBIX CUCTEM] | || H 0 H 0 H H[[]]
4 |[[UcTopust OTKPBITHS U U3YUEHUS KICTKH. 0 0 [
Krnerounas teopus||
5 |[[MeToabl MOJEKYISIPHOW U KIETOYHOU 1 0 0.5 [
o6uonoruu. [Ipaktuueckas padora «M3yuenue
METO/I0B KJIETOYHOU OHojoruu (xpomaTorpadus,
anekTpodopes, nuddepeHnranbHoe
uentpudyruponanue, [11P)»]]
‘6 H[[XHMquCKI/Iﬁ COCTaB KJICTKH ] || H 0 H 0 H H[[]]
7 |[[MunepaibHbIE BEIIECTBA KICTKH, UX 0 0 (1]
Ouosornueckas poin|]
8 |[[Opranmueckue BemecTBa KIETKH — OCIKH. 1 0 0.5 (1]
JlaGopaTtopHnas pabora «OO0HapykeHUE OCITKOB C
MOMOIIbIO KAYECTBEHHBIX PEAKIIUI» | |
9 |[[Coiictra, knaccuduranus u pysxmmm 6enxos]]| 1 | 0 | 0 | I
110 |[[Opranmueckue Bemecrsa knerkn — yrmesomer]]|| 1 | 0 | 0 | I
‘11 H[[OpraHqucme BEIIIECTBA KIETKH — JINITHUIBI] ] || 1 H 0 H 0 H H[[]]
12 |[[Hyxnaeunossie kucnotel. JJHK u PHK. 1 0 0.5 (1
Jlabopatopnas padora «ccienoBanue
HYKJIEHHOBBIX KHCJIOT, BBIICICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY | |
13 ||[[CtpocHue u pyukiun ATD. [Ipyrue 1 0 0 (1
nykieo3uarpudocdarer (HTD)]]
14 ||[[CexBenupoBanue JJHK. MeTo bl reHOMUKH, 1 0 0 (1
TPaHCKPUIITOMUKHU, IPOTEOMUKH | |
‘15 H[[MGTOI[H CTPYKTYpHOU Onoioruu]] || “ 0 H 0 H H[[]]
‘16 H[[TI/IHH KIeToK. [IpokapruoTruueckas Kierka]] || “ 0 H 0 H H[[]]
17 ||[[CTpoeHHE DYKapHOTHUECKOM KICTKH. 0 0.5 [
IIpakTuyeckas pabora «3yueHne cBONCTB
KIJIETOYHOI MeMOpaHbI»||
‘18 H[[HOBerHOCTHHﬁ anmapar KJIeTKH] | || “ 0 H 0 H H[[]]
19 |[[OnHOMeMOpaHHBIE OPTaHOU B! KIICTKH. 0 0.5 [
[pakTudeckas paborta «/3yueHue ABUKEHHS
[IUTOTIA3MbI B PACTHUTEIBHBIX KIETKaX»]]
20 |[[TIomyaBTOHOMHBIE OPTaHOU/IBI KJICTKHU: 1 0 0.5 [l
MHUTOXOHIPHUH, MIacTubl. JlabopaTopHas padorta
«MccnenoBanue mra3Moim3a 1 Iermia3mMoin3a B
PaCTUTENBHBIX KJIETKAX» ]|
‘21 H[[HeMeMGpaHHHe OpTraHOU IbI KIETKH] | || 1 H 0 H 0 H H[[]]




Ne Tema ypoxka KousmmuectBo yacos ‘ [Hara ONEeKTPOHHBIE
/o Beer |[Koutpou|| TIpakru || A3Y9eHAA u(ppoBkIC
o sHBIe || veckue 00pa3oBaTeNbHBI
paboTsl || paboThI © pecypeel
‘22 ‘[[CTpOCHI/Ie U pyHKIUH siapa)] || H 0 H 0 H H[[]]
23 |([[CpaBHHTENBHAS XapaKTEPUCTUKA KIICTOK 0 0.5 (1]
aykapuoT. Jlaboparopuas pabota «3yuenue
CTPOEHHMS KJIIETOK Pa3JIMUHbIX OPraHU3MOBY| |
24 |[[AccuMUISIKAS U TUCCUMMIISIIAS — JIBC 1 0 0 (1
CTOPOHBI MeTabom3Ma. Turbl 0OMEHa BEIIECTB.
Jlabopatopnas padora «3ydenue
KaTaJINTUYECKOW aKTUBHOCTH (epPMEHTOB (HA
IpUMepe aMuIa3bl WIN KaTajaasbl)»]]
25 |([[®epMeHTAaTHBHBIN XapaKTep peakKiuii 1 0 0.5 [
KJIeTOYHOTO MeTabou3ma. JlabopaTopHas paborta
«M3yueHne GpepMEeHTaTUBHOTO pacICTICHHSI
MEPOKCHIA BOJIOPOIa B PACTUTEIBHBIX U
YKHBOTHBIX KJIETKax»]]
‘26 H[[BGJ'IKI/I-aKTI/IBaTopH 1 OeNKU-UHTHOUTOPHI] | ” 1 H 0 H 0 H H[[]]
‘27 H[[ABTOTpoq)HLIﬁ THIT OOMEHa BeliecTs]| || 1 H 0 H 0 H H[[]]
‘28 H[[(DOTOCHHTe3]] || 1 H 0 H 0 H H[[]]
29 |[[XemocuHnTes. JlabopaTtopHas padboTa 1 0 0.5 [l
«CpaBHeH#He TporieccoB GpoTocHHTE3a U
XEMOCHHTE3a»]]
30 |[[[AHaspobOHbIC OpraHu3Mbl. Buasl OposKeHHSL. 1 0 0 (1
JlabopaTtopHas pabora «CpaBHEHHE MPOIECCOB
OpOXEeHUS U JAbIXaHU» ] |
31 |[[[A3apoGHBIEC OpraHU3MbI. DTaIIbI 1 0 0 (1
SHEPTreTUYECKOro oOMeHa] |
32 |[[Oueprust MeMOpaHHOIO rpaUeHTa IIPOTOHOB. 1 0 0 (1
Cunre3 AT®: pabora nmporoHHo AT®D-
CHUHTa3bl ||
‘33 H[[PeaKHI/II/I MaTPUYHOTO CHHTE3a]] || 1 “ 0 H 0 H H[[]]
‘34 H[[TpaHCKpI/IHL{I/I}I — marpuunslii cuaTe3 PHK]] || 1 “ 0 H 0 H H[[]]
‘35 H[[TpaHCJ'I}II_[I/I}I u eé rarbl]] || 1 “ 0 H 0 H H[[]]
36 |[[KomupoBanue aMUHOKKCIIOT. Posib pubocoM B 1 0 0 (1
onocuHTe3e OenKal|
37 |([[Opranuzamus reHOMa y IPOKapHOT U 1 0 0 [
9yKapuoT]]
38 |([[MonexynsipHbIe MEXaHU3MBI IKCIIpeCCHU TeHOB || 1 0 0 [l
y DyKapHoT] ]
39 |([[Bupycbl — BHEKJIETOYHBIE (POPMBI )KU3HU U 1 0 0.5 [l
obyuraTtHble apasuThl. [IpakTryeckas padbora
«Co3nanue Moenu BUpyca»||
40 |([[BupycHbie 3a001€BaHUS YEIOBEKA, )KUBOTHBIX, 1 0 0 [l
pacTeHui]|
‘41 H[[HaHOTeXHOHOFI/II/I B OMOJIOTUU U MeJUIHHE] | || H 0 H 0 H H[[]]
‘42 H[[}KI/BHeHHHﬁ IIUKJT KJIETKH ] | || H 0 H 0 H H[[]]
‘43 H[[ManHqHHﬁ cunre3 JTHK]] || H 0 H 0 H H[[]]




Ne Tema ypoxka KonunuecTBo yacor ‘ Jara DJIEeKTPOHHBIE
n/m Beer |[Kourpon|[[Ipakru | #3y4enus | mupposbie
o sHBIe || veckue 00pa3oBaTEIbHBI
paboTsl || paboThI © pecypeel

44 |[[Xpomocomsl. JlTabopaTopHas padota «M3yuenue| 1 0 0.5 (1

XpOMOCOM Ha FOTOBBIX MUKpoOIIpenaparax»||
‘45 H[[I[eJIeHI/Ie KJICTKH — MHUTO3]] || 1 H 0 H 0 H H[[]]
46 |[[Tuns! knertok. KaprokuHes U MUTOKHHE3. 1 0 0.5 (1

JlaboparopHas pabora «Habnronenne Muro3a B

KJIETKAaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX

MUKponpenaparax)»||
‘47 H[[Peryns[um[ KHU3HEHHOTO [UKJIa KIETOK]] || 1 H 0 H 0 H H[[]] ‘
‘48 H[[OpraHmM KaK eJnHoe 11etoe] | || 1 H 0 H 0 H H[[]] ‘
49 |[[Txauu pacrenuii. JlJabopaTopHas pabota 1 0 0.5 (1

«M3ydeHne TkaHeH pacTeHHI»] |
50 |[[TxaHu »KUBOTHBIX U ueoBeKka. JlabopaTtopHast 1 0 0.5 (1

pabota «M3ydyeHne TkaHel KUBOTHBIX»] |
51 |[[Opransr. Cucremsl opranos. JlaboparopHas 1 0 0.5 (1]

paboTa «/3yueHne opraHoB IBETKOBOTO

pacTeHus» | |
‘52 H[[Onopa TeJa OpraHu3MoB] | || 1 H 0 H 0 H H[[]] ‘
‘53 H[[I{BH}KeHI/Ie Opranu3MoB|] || 1 H 0 H 0 H H[[]] ‘
‘54 H[[HI/ITaHI/Ie OpraHu3MoB|| || 1 H 0 H 0 H H[[]] ‘
55 |[[I[TuTaHue TO3BOHOYHBIX JKHBOTHBIX. 1 0 0 (1

[TumeBapuTenbHas cucrema 4esioBekal |
‘56 H[[IlblxaHHe OpraHu3MoB|| || 1 H 0 H 0 H H[[]] ‘
57 |[[[pixaHHE MO3BOHOYHBIX KHBOTHBIX H 1 0 0 (1

yesoBeKal |
‘58 H[[TpchnopT BEIIIECTB Y OPraHu3MOB] ] || 1 “ 0 H 0 H H[[]] ‘
59 |[[KpoBeHOCHas cHCTEMa MO3BOHOYHBIX 1 0 0 (1

YKUBOTHBIX U YEJIOBEKA] |
‘60 H[[BHI{CJ‘ICHI/IG y OpraHusmoB]] || 1 “ 0 H 0 H H[[]] ‘
‘61 H[[BamnTa y OpraHu3MOB]] || 1 “ 0 H 0 H H[[]] ‘
‘62 H[[I/IMMyHHa;I crcTeMa YesioBeKal] || 1 “ 0 H 0 H H[[]] ‘
‘63 H[[Paﬁ%ﬂpa)I(I/IMOCTb U PETYIIAIMS Y OpraHu3MOB] ] || 1 “ 0 H 0 H H[[]] ‘
64 |([[TymopanbHas peryssiius U SHIOKPUHHAS 1 0 0 (1

CUCTEMA KUBOTHBIX U YEJIOBEKA] |
‘65 H[[CDOprI Pa3MHOXKEHUST OPraHU3MOB] ] || 1 “ 0 H 0 H H[[]] ‘
‘66 H[[HOJ‘IOBOC pa3sMHOXKeHuE] | || 1 “ 0 H 0 H H[[]] ‘
67_|[Meiios]] L] o | o | |01 |
68 |[[["ameTorene3. OOpa3oBaHuE U pa3BUTHE 1 0 0.5 [

MOJIOBBIX KJIETOK. JIabopaTopHas paborta

«M3yueHne CTPOCHHUS MOJIOBBIX KIIETOK Ha

FOTOBBIX MUKpOIIpenapaTax»|]
69 |[[MuauBHIyanbHOE pa3BUTHE OPTAHU3MOB — 1 0 0 [l

OHTOTEHE3 ]|
‘70 H[[Bamamca OpraHOB U TKaHEH M3 3aPOIBIIIEBHIX || 1 H 0 H 0 H H[[]]




Ne Tema ypoxka KousmmuectBo yacos ‘ [Hara ONEeKTPOHHBIE
/o Beer |[Koutpou|| TIpakru || A3Y9eHAA u(ppoBkIC
o sHBIe || veckue 00pa3oBaTeNbHBI
paboTsl || paboThI © pecypeel
| Jmercon]] L | | |
71 |[[PocT u pa3BuTHE KUBOTHBIX. JlabopaTopHas 1 0 0.5 (1
paboTa «BblIsiBIeHUE IPU3HAKOB CXOJICTBA
3apOJIbIIIEH MO3BOHOYHBIX JKHBOTHBIX»| |
72 |[[Pa3MHOEHIE U PAa3BUTHE PACTCHHIA. 1 0 0.5 (1
JlaboparopHas pabora «CTpoeHHe OpraHoB
Pa3MHOKEHHS BBICIIUX PACTCHHI»] |
73 |[[MicTopust CTAaHOBJICHUS U Pa3BUTHS ICHETHKU 1 0 0 (1
KaK HayKH| ]
74 |[[OcHOBHBIE TOHATHS U CUMBOJIBI T€HETHKH. 1 0 0.5 (11
JlabopaTtopHnast padota «Jlpo3odruiia kak 00bEKT
TEHETUYECKUX MCCIICTOBAHUI ||
75 |[[[3akoHOMEpHOCTH HaCIIETOBAHHS ITPU3HAKOB. 1 0 0.5 (1]
Mounorubpuanoe ckpemuBanue. [Ipaktnyeckas
pabota "M3ydyeHue pe3yabpTaToB MOHOTHOPHIHOTO
CKpeIlMBaHUs Yy Ipo30(uisl"]]
76 |[[LluToOrMYEeCKHE OCHOBBI MOHOTHOPHIHOTO 1 0 0 [l
CKpeIuBaHus| |
77 |[[Anamusupyroiee ckpemmuBanue. HemomHoe 1 0 0 (1
JOMUHHpOBaHuE] |
78 |[[AurunOpumHOe ckpemuBanue. [IpakTrueckas 1 0 0.5 (1
pabota «/3ydeHue pe3yabTaToB TUTHOPUTHOTO
CKpEIIUBaHUS Y AP030(DUITBI»] |
79 |[[L{uToOrHYeCKKrE OCHOBBI AUTHOPHIHOTO 1 0 0 (1
CKpeIlMBaHUS ||
‘80 H[[CL{CHJ‘ICHHOG HacJeJ0BaHHEe MPU3HAKORB] | || 1 “ 0 H 0 H H[[]] ‘
‘81 H[[XpOMOCOMHa}I TEOPHSI HACIIEACTBEHHOCTH ] | || 1 “ 0 H 0 H H[[]] ‘
‘82 H[[FCHCTI/IKa noJa]] || 1 “ 0 H 0 H H[[]] ‘
‘83 H[[FeHOTI/In KaK IeJIOCTHAs crcTemal] || 1 “ 0 H 0 H H[[]] ‘
84 |[[T'eneTHueCKUii KOHTPOJIb Pa3BUTHUS PACTEHUH, 1 0 0 (1
YKUBOTHBIX U YEJIOBEKA] |
85 |[[M3MeH4YrBOCTH IPHU3HAKOB. BHibI 1 0 0 (1
U3MEHYMBOCTH |
‘86 H[[MOL[I/I(I)I/IKauI/IOHHa;I U3MEHUYUBOCTB | ] || “ 0 H 0 H H[[]]
87 |[[BapuanmoHHBI psi ¥ BApHALIMOHHAS KPUBASI. 0 0.5 [
JIabopatopHas padora «MccnenoBanne
3aKOHOMEPHOCTEH MOTU(PUKAITMOHHON
n3MeHYnBOCTHU. [locTpoeHne BapuaiiOHHOTO
psiZa U BapUAlMOHHOM KpUBOI»| |
88 |[[['enoTHnMUECKasi H3MEHUYUBOCTb. 1 0 0 [l
KoMOuHaTHBHas! H3MEHYHUBOCTH | |
89 |[[MyraunoHHas U3MEHYHBOCTh. [IpakTrueckas 1 0 0.5 [l
pabota «MyTaun y 1po30¢uiibl (Ha FTOTOBBIX
MUKpOIpernaparax)»]]
‘90 H[[BaKOHOMepHOCTH MYTAIIMOHHOTO TIpoIlecca. || 1 H 0 H 0 H H[[]]




Ne Tema ypoxka KousmmuectBo yacos ‘ [Hara ONEeKTPOHHBIE
n/m Bceer |[Konrpo|| [Tpakry || A3YICHAA mipoBrIe
o sHBIe || veckue 00pa3oBaTEIbHBI
paboTHI || paboThI © pecypeel

‘ HSHI/IreHeTHKa Y SIIUTEHOMMUKA] | | H H H H

91 |[[I'eneTuka yenoBeka. [IpakTuueckas pabora 1 0 0.5 (1
«CocTaBjeHHE U aHAIU3 POJIOCIIOBHONY| |

‘92 H[[MGTOZII)I MEIUIIMHCKOW I'eHETUKH] | || 1 H 0 H 0 H H[[]]

93 |[[3HaueHME METUITMHCKON T€HETUKU B 1 0 0 (1]
NPEAOTBPAILCHUN U JICYCHUH TeHETUYCCKUX
3a00JIeBaHUM YeJIOBEKa] |

94 | [[OcHoBHBIE IOHATHS cenekun. JlabopaTopHast 1 0 0.5 [
pabora «3ydeHrne COPTOB KyJIbTYPHBIX PACTCHUIN
Y TIOPO/T AOMAIITHUX KUBOTHBIX»| |

95 |[[Merombl ceneknnoHHOM padoThl. Jlabopatopras || 1 0 0.5 (1
pabora «/3yueHre METOIOB CeNeKIHH
pacTeHui» | |

96 |[[docTmKeHHs CeNeKIINN PACTCHUN W KUBOTHBIX. || 1 0 0 (1]
[IpaxTnueckas padota «I[IprBuBKa pacTeHUi» ]|

97 |[[CoxpaHeHue, H3ydCHHE U HCIIOJIb30BAHHUE 1 0 0 [l
T€HETUYECKUX PECYPCOB] |

98 |[[broTexHONOTHS KaK HayKa M OTPACIb 1 0 0.5 (1
npon3BojicTBa. [IpakTrnueckas padora «3ydeHue
00BEKTOB OMOTEXHOJIOTHI ] ]

99 |[[OcHOBHBIE HampPaBICHUS CHHTCTHYCCKOM 1 0 0 (1
Oouonoruu||

‘100 H[[XpOMOCOMHaﬂ Y TeHHast HHKeHepus| ] || 1 “ 0 “ 0 H H[[]]

‘101 H[[MG,Z[I/II_[I/IHCKI/IC OMOTEXHOJIOTHH ] || 1 “ 0 H 0 H H[[]]

102 ||[[Pe3epBHbIit ypok. [ToBTOpEHKE, 00600IICHNE, 1 0 0 (1
cucTeMaTH3anus 3HaHui ]

‘HO6aBI/ITI> CTPOKY

OBIIEE KOJIMYECTBO YACOB I1O0 102 0 13.5 |[Picked up draggable item

I[TPOTPAMME 728337267.




11 KJIACC

Ne || Tema ypoka KosmmuecTBo yacos [ara ONEKTPOHHBI
/o U3y4eHHs || IuQpoBbIC
obOpazoBaren
bHBIC
pecypcsl
Bcero Kontponsn |[Ipaktnuec
ble paboTHI |[KuE
paboThI
‘1 H[[BBOJHOHHOHHaﬂ teopust U. lapeunal] Hl |O HO ‘[[]]
2 |[[[dBwxyIirie CHITBI 9BOJIIONNUN BHIOB 1m0 ||1 0 0 (1
U. JlapBuny]]
3 |[[Bopbba 3a cyiiecTBOBaHHE, 1 0 0 (1
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD]|
4 |[[PopMupOBaHHE CHHTETHUECKOM TeopHH ||1 0 0 (1
ABOJIIOINH] |
5 ||[[DTarbl 3BOJIFOIIMOHHOTO MPOIIECCa: 1 0 0 (1]
MHKPOIBOJIIOIHS © MAKPOIBOTIONHSA] |
6 |[[[Tlomymsims — 3aeMeHTapHas equauna ||1 0 0 (1]
3BOJIIOINH] |
7 |[[[3axoH reneTrueckoro paBHoBecus k. |1 0 0.5 (1]
Xapau, B. Baita6epra. JlabopaTopHas
paboTta «BrIsSBICHHE U3MEHUUBOCTH Y
oco0eit 0THOTO BHIa» | ]
‘8 H[[BneMeHTapHLIe (baxTOpBI IBOTIONHH] ] Hl |O HO ‘[[]]
9 |[[@ddexr ocHoBaTens. Dddexrt 1 0 0 (1
OYTBUIOYHOTO TOPJIBIIIKA] |
10 ([[Murpatuu. M305s0uu MOmyIIsiuii: 1 0 0 (1]
reorpaduueckas, Onojgorudeckas||
11 |[[EcTecTBeHHbI 0TOOp — 1 0 0 (1
HaIpaBJISIOMKA (aKTOp IBOTIONNHN] |
‘12 H[[HOJ‘IOBOﬁ ot60p]] “l |O “O ‘[[]]
13 ||[[I[TprcriocobeHHOCTh OPraHu3MoB Kak  ||1 0 0.5 (1
pe3yIbTaT MUKPOIBOJIFOIIHH.
JlaboparopHas pabota «3yuenue
apoMOp(030B ¥ UAHOAAANTAUN Y
pPAacTeHUH U KUBOTHBIXY ] ]
14 ||[[TIpumepbl MPUCTIOCOOICHU Y 1 0 0.5 [
OpraHu3MoB: Mop(doJornveckue,
¢busnoornyeckue, ONOXUMUIECKHE,
nosesieHueckue. JlaboparopHas pabota
«[IpucrocoOieHUs] OPraHU3MOB U UX
OTHOCHTEJIbHAS 11ETIECO00Pa3HOCTHY ]|
15 ||[[Bua, ero kputepuu u CTPYKTypa. 1 0 0.5 [l
JIabopatopHnas pabota «CpaBHeHUE
BUJIOB 110 MOP(OJIOTHUECKOMY
KpUTEPUIO»] ]
16 J[[Crpyxrypa Buna]] 2 0 o [
17 ||[[Bunoobpa3zoBaHue KaK pe3yinbTat 1 0 0 [
MHUKPO3BOJIIOLNH | |




Ne | Tema ypoka KosmmuectBo yacos [ara ONEKTPOHHBI
/o U3y4eHHs || IuQpoBbIC
obOpazoBaren
bHBIC
pecypesl
Bcero Kontponsn |[Ipaktnuec
ble paboTHI |[Kue
paboThI
18 |[[CBsi3b MUKPOABOJIIOLIUH U 1 0 0 (1]
AMUJEMHUOJIOTUH ||
19 ([[[Makpo3BotoLHs. 1 0 0 (1
[TasreOHTOIOTHYECKHE METO IbI U3YUCHHSI
ABOJIIOINH] |
20 |[[[Buoreorpaduueckre MeTOABI H3ydeHus (|1 0 0 (1
ABOJIIOINH] |
21 |[[OMOpuooruyecKie u CpaBHATENbHO- |1 0 0 (1
MOP(HOJIOTHIECKHE METO/IbI U3YUEHUS
3BOJIIOITNH] |
22 |[[[MonexyasipHO-TeHETHYECKHE, 1 0 0 (1]
OMOXHMHUYECKUE ¥ MaTEMAaTHIECKHE
METO/IbI U3yUYEHUS IBOJIONNH] |
‘23 ‘[[O6ume 3aKOHOMEPHOCTH JBOJIOINH | | Hl ||O HO H H[[]]
24 |[[[AmanTHBHAs pagdarivsl. 1 0 0 (1
HepaBHOMepHOCTH TEMIIOB 3BOJIIOINUH | |
25 |[[[Hay4uHble rHIIOTE3BI TPOUCXOKACHU |1 0 0 (1
JKU3HU Ha 3emiie] |
26 |[[[[Tonay4HbIC TPEACTABICHHUS O 1 0 0 (1
3apOKJICHUH >KU3HH | |
27 |[[[OcHOBHBIE 3TAIbl HEOPTAHUYECKOM 1 0 0 (1
3BOJIIOIUH] |
‘28 ‘[[FI/IHOTCSH 3apOXKICHHUS KU3HU] | “l ||O “O H H[[]]
29 |[[UcTopust 3emiau 1 METOABI €€ U3ydeHus. ||1 0 0.5 (1
JlabopaTtopHas padota «M3ydeHue u
OIHCAHUE UCKOMAEMbIX OCTATKOB
JIPEBHUX OPraHU3MOBY | |
30 ||[[HauaipHbIE STAlbl OPraHHYECKOM 1 0 0 (1
3BOJIIOIUH] |
‘31 ‘[[BBOJ'II-OI_II/I}I JYKapHOT] | “1 ||O “O H H[[]]
32 |[[[OcHOBHBIE ATAITbI ABOJOIHH 1 0 0.5 (1
pactuTenbHOro Mupa. [IpakTudeckas
pabora «/3ydeHne ocoOeHHOCTEH
CTPOCHUS PaCTCHUMN Pa3HBIX OTACIOBY ]|
33 |[[[OcHOBHBIE ATAITBI ABOJOIHH 1 0 0 [
KUBOTHOTO MuUpa||
34 |[[[2Boxronus xkUBOTHBIX. [IpakTiueckas |1 0 0.5 [l
pabora «/3yueHne ocoOeHHOCTEH
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)] |
35 |[[[Pa3Butue xu3Hu Ha 3emuie o spam 1 ||1 0 0 [l
nepuoaam ||
‘36 H[[Maccomﬂe BBIMUPAHUS — Hl ||O HO H H[[]]




Ne | Tema ypoka KosmmuectBo yacos [ara ONEKTPOHHBI
/o U3y4eHHs || IuQpoBbIC
obOpazoBaren
bHBIC
pecypesl
Bcero Kontponsn |[Ipaktnuec
ble paboTHI |[Kue
paboThI
‘ HaKonomquKHe KPU3HUCHI MPOILIOTO | ] H || H H H
37 ||[[CoBpeMeHHBIiT SKOJIOTHYECKUT KpH3HC, ||1 0 0 (1]
€ro 0COOCHHOCTH | |
38 |[[CoBpeMenHas cucTemMa opraHnudeckoro |1 0 0 (1
MpoILIoro] ]
39 |[[[OcHOBHBIE cucTeMaTHUeCKue rpymmsl (|1 0 0 [
opranu3Mos|]
‘40 H[[AHTpononoms[ — HayKa 0 4yeJoBeke] | Hl ||O HO H H[[]]
41 |[[Pa3BuTHE MIpEACTABICHHIA O 1 0 0 (1]
MIPOUMCXOKACHUH YeJIOBEKa] |
42 |[[[MecTo denoBeka B CHCTEME 1 0 0.5 [l
opraHuyeckoro mupa. JlabopatopHas
pabota «3yyeHune ocoOeHHOCTEH
CTPOEHHS CKeJIeTa YeIOBEKa, CBI3aHHBIX
C TIPAMOXOXKIECHUEM | |
‘43 H[[I{BH}KymI/Ie CHITBI aHTpOTIOreHe3a] ] Hl ||O HO H H[[]]
44 |[[CooTHOIIIEHHE OHOIOTHYECKHUX U 1 0 0 (1
COIMATBHBIX ()aKTOPOB B
aHTpoIoTreHe3e ||
‘45 H[[OCHOBHBIC CTaJIuH aHTPOTIOreHe3al] “l ||O “O H H[[]]
‘46 H[[HaneoreHeTHKa U MaJICOreHOMHUKA ] | “l ||O “O H H[[]]
‘47 H[[BBOJHOHI/I;I COBPEMEHHOTO YeioBeKa]| “l ||O “O H H[[]]
48 |[[[UenoBeueckue pachl. [IpakTnyeckas 1 0 0.5 (1
pabota «M3yueHne 3KOITOTHIECKUX
ajlanTaluii yesoBekay||
49 |[[[Mex IuCHMIITHHAPHBIC METOIbI 1 0 0 (1
AHTPOIOJIOTUH] |
‘50 H[[Bapox(neHHe Y Pa3BUTHUE IKOJIOTUH] | “1 ||O “O H H[[]]
51 |[[[MeToms! axkonoruu. JJabopatopHas 1 0 0.5 (1
paboTta «/3y4yeHue MeTo10B
9KOJIOTUYECKHUX UCCIIEI0BAHUIN] |
52 |[[[3HaueHME HKOJTOTMUECKUX 3HAHUM s ||1 0 0 [
YyesnoBeKal |
‘53 H[[Bkonomqecxne dbaxTops1]] “1 ||O “O H H[[]]
54 |[[[AOuoTrueckue pakTopbl. CBET Kak 1 0 0.5 [
sKoJiorHueckuii aktop. JlaboparopHas
paboTa «BbIsBICHNUE TIPUCTIOCOOICHUI
OpPraHU3MOB K BIIUSIHUIO CBETa»||
55 |[[[AbuoTnueckue dakropsl. Temmepatypa |1 0 0.5 [l
KaK 9KOJIOTUYECKUH (haKTop.
JlabopatopHas pabota «BrisBicHHE




Ne | Tema ypoka KosmmuectBo yacos [ara ONEKTPOHHBI
/o U3y4eHHs || IuQpoBbIC
obOpazoBaren
bHBIC
pecypesl
Bcero Kontponsn |[Ipaktnuec
ble paboTHI |[Kue
paboThI
MIPHUCTIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYpbI» ||
56 ([[A6noTnueckue paxropsl. Biaxnocts |1 0 0.5 (1]
KaK KOJOTUYECKUM PaKTop.
JlabopaTopHast pabota « AHATOMUYECKHE
O0COOEHHOCTH PaCTEHUH U3 pa3HbIX MECT
obutanus»||
‘57 H[[Cpenm oOuTaHUsT OPraHu3MOB] | Hl ||O HO H H[[]] ‘
‘58 H[[Bnonomqecxne pUTMBI] | Hl ||O HO H H[[]] ‘
‘59 H[[}KI/BHeHHme (bopMbI OpraHu3MoB|| Hl ||O HO H H[[]] ‘
‘60 H[[BI/IOTI/I‘—I@CKI/IC dbaxTopsi]] Hl ||O HO H H[[]] ‘
61 ||[[3naueHre OMOTHYUECKHUX 1 0 0 (1]
B3aMMOJICVCTBHIA JI CYIIECTBOBAHUS
OpraHU3MOB B cpeJie oouTanusi||
62 ||[[DKoa0rHuecKie XapaKTePUCTUKH 1 0 0 (1
MOMYJISAIUHN | |
63 |[[[OcHOBHBIE MTOKA3ATEH MOTYJISIIHH: 1 0 0 (1
YHCIICHHOCTb, TNIOTHOCTh, BO3pACTHAS H
MOJIOBast CTPYKTYpa]|
64 |[[[OcHOBHBIE MTOKA3ATEH MOIYJISALIHH: 1 0 0 (1
POXKIaeMOCTh, IIPHPOCT, TEMIT POCTa,
CMEpPTHOCTb, MUTpAIUH] |
65 |[[[Dxoaoruueckast CTpykTypa 1 0 0 (1
MOMYJISINH | |
66 ||[[[luHaMuKa OMYJIALMY U €€ 1 0 0 (1
perynsuus||
67 ||[[KpuBbIe pocTa YHCIEHHOCTH 1 0 0 (1
nonyisauuu. Kpusslie BbkUBaHMs ||
68 ||[[Dxonoruueckas HUIIA BUA. 1 0 0.5 (1
JlaGopaTtopHas pabora «IIpucnocoOnenus
CEMSIH PACTEHUM K PaCCEICHUION] |
‘69 H[[BI/II{ KaK CUCTeMa TIOMyJISIni || “1 ||O “O H H[[]]
70 |[[[3axOHOMEPHOCTH MOBEICHUS U 1 0 0 [
MUTpalui >KUBOTHBIX | |
71 |[[[Coo0r11eCcTBO OPraHu3MOB — 1 0 0 (1
OroreHo3]]
‘72 H[[3KOCI/ICTeMa KaK OTKpBITasi CUCTEMA] | Hl ||O HO H H[[]] ‘
73 |[[[KpyroBopoT BeliecTB 1 MOTOK dHepruu |1 0 0 [l
B DKOCHCTEME] ]
‘74 H[[OCHOBHBIC MOKAa3aTeIH YKOCUCTEMBI || Hl ||O HO H H[[]]
‘75 H[[QKonomqecxne nUpamMuib| | Hl ||O HO H H[[]]




Ne | Tema ypoka KosmmuectBo yacos [ara ONEKTPOHHBI
/o U3y4eHHs || IuQpoBbIC
obOpazoBaren
bHBIC
pecypesl
Bcero Kontponsn |[Ipaktnuec
ble paboTHI |[Kue
paboThI
‘76 ‘[[I/ISMGHCHI/IX CO00IIECTB — CYKIIECCHH] ] Hl |O HO ‘[[]]
77 ||[[TIpupoaHbIE 3KOCHCTEMBL. DKOCHCTEMBI |1 0 0 (1]
03€p U peK. DKOCUCTEMBI MOpeH 1
OKeaHOB]]
78 |[[TIpupoaHBIE 3KOCHCTEMBL. DKOCHCTEMBI |1 0 0 [
TYHJIp, JIECOB, CTEIEH, MMyCThIHb | ]
‘79 ‘[[AHTpOHOFCHHBIe 9KOCUCTEMBI | | Hl |O HO ‘[[]]
80 |[[[YpOoskocucTemsl. [IpakTiueckas 1 0 0.5 [
pabota «/3ydeHue u onricaHue
ypOOIKOCHCTEMBI»] |
81 ||[[3axoHOMEpHOCTH (HOPMUPOBAHHS 1 0 0 (1]
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB
B 9KOCHCTEMax] |
82 |[[[MexaHu3MBI BO3IECHCTBHS 3arpsi3HeHU (|1 0 0 [l
pa3HbIX TUIIOB HAa CYOOPraHU3MEHHOM,
OpraHU3MEHHOM, OMYJISIIHOHHOM U
SKOCUCTEMHOM YPOBHSX] |
83 |[[Brocdepa — obmienmaneTapHas 1 0 0 (1
00ot0uKka 3eMitH ||
84 |[[[Yuenue B. . Bepuajackoro o 1 0 0 (1
ounocdepe]]
85 |[[[3aKOHOMEPHOCTH CYIIECTBOBAHMS 1 0 0 (1
ounocdepsi]]
86 ||[[KpyroBopOTHI BEIIECTB U 1 0 0 (1
OMOT€OXUMHYECKHUE ITUKIIBI] |
87 |[[[3onanbHOCTE OUoCchepsl. OCHOBHBIE 1 0 0 (1
O0u1oMsI cymu] |
‘88 ‘[[VCToﬁqI/IBOCTb ouochepsi]] “1 |O “O ‘[[]]
89 |[[Dxonoruueckre KpU3nChl U UX 1 0 0 (1
MPUYXHBI] |
‘90 ‘[[BO3I[CI7ICTBI/IC yenoBeka Ha onochepy]] “1 |O “O ‘[[]]
91 |[[[AHTpOTIOTEHHOE BO3/ICHCTBIE Ha 1 0 0 [
pacTUTEIbHBIN U )KMBOTHBIA MUP] |
‘92 ‘[[OxpaHa pUPOIBI | ] “1 |O “O ‘[[]]
93 ||[[OcHOBHBIEC TPHHIIUITBI YCTOWYHBOTO 1 0 0 [
Pa3BUTHS YEIOBEYECTBA U MIPHPOIBI]]
94 |[[[ParmoHanpHOE TPUPOIOTIONB30BaHME U ||1 0 0 [l
COXpaHEHHEe OMOJIOTHYECKOTO
pa3zHooOpa3zus 3emin]]
95 |[[[O606mmenue o Teme «MukposBostorusi||1 0 0 [l
U €€ pe3ysIbTaThl»|]




Ne |Tema ypoka KonunuecTBo yacos [ara DJIEKTPOHHBI
/o U3y4eHHs || IuQpoBbIC
obOpazoBaren
bHBIC
pecypchl
Bcero Kontponsn |[Ipaktnuec
ble paboTHI |[Kue
paboThI
96 |[[[Ob606menue o Teme «MakpodsBostrorus ||1 0 0 (1
u e€ pe3ysbTaTh» ]
97 |[[[O606menue o Teme «IIponcxoxaenue ||1 0 0 (1
Y pa3BUTHE XKU3HU Ha 3emiien]|
98 |[[Ob606menue o Teme «IIponcxoxaenue ||1 0 0 (1
YeJI0BEKa — aHTPOTIOTEHE3 | |
99 |[[[Ob606meHne o TeMe «IKOJIOTHS — 1 0 0 (1
HayKa O B3aMMOOTHOIICHUSIX
OpPraHU3MOBY| |
10 ||[[O6006menue mo Teme «OpraHUu3MBbI U 1 0 0 [l
0 |lcpena obuTanusm»]]
10 ||[[O600mienue Mo TeMe « IKOIOTHS BHJIOB ||1 0 0 [l
1 |m momynsmmiin]]
10 [[[[O606mieHme o Teme «brochepa — 1 0 0 [l
2 |[rmobanpHas SKOCHCTEMAY | |
‘HO63BI/ITI> CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
102 |0 7.5 Draggable item

728337316 was

dropped over
droppable area
728337316

YYEBHO-METOAUYECKOE OBECIIEYUEHUE OBPA3OBATEJIbHOI'O ITPOLECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyouoB A.M. u apyrue; noja peaakiuuen
[Taceunuka B.B., AkuronepHoe o0miecTBo «M3marenbctBo «IIpocBerieHues
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyouoB A.M. u npyrue; noj peaaxkiuei
[Taceunuka B.B., AknronepHoe o0miecTBo «M3marenbctBo «IIpocBerieHues
Beeaute cBoii BapuaHT

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

buosnorus. IToypounsie pazpadotku. 10-11 . I[Taceunux

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f41cc74
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