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MOSACHUTEJBbHASA 3AITUCKA

[Iporpamma mno yuebHomy mnpenmery "buosorus" (mamee - OuONOTMS) HAa YpPOBHE CpEIHErO OOLIEro
oOpaszoBanmst pa3paboraHa Ha ocHoBe DemepampHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3oBaHNH B
Poccuiickoit ®epepannny, ®I'OC COO, Konuemnmun npenogaBanus yueOHOro npenmera « bHOJIOTH» U OCHOBHBIX
nosoxeHn# QenepanpHoOl paboyei IporpaMMbl BOCIIMTAHUSI.

YueOHblit npenmer «buosnorus» yriayonénHoro ypoBHs msydenust (10—11 kmaccel) siBIsieTCs OJHUM U3
KOMIIOHCHTOB TipeaMeTHON obmactu «EcTtecTBeHHO-HayuHBbIe mpenMmeTh». CoriacHo mnojnoxeHusm GI'OC COO
npodunbHble ydeOHbIE NPEeIMEThl, U3ydaeMble Ha YIIyOJEHHOM YpPOBHE, SIBIISIIOTCS crocoOoM auddepeHnuanum
00y4eHHs Ha YPOBHE CPEJHEro 00LIero 00pa3oBaHus M MPU3BAHbI 00ECTICUYNUTh TPEEMCTBEHHOCTh MEXKY OCHOBHBIM
o0ImmM, CpeqHUM OOIINM, CPeIHUM MPO(ECcCHOHANFHEIM M BBHICIINM 00Opa3oBaHHEM. B TO e BpeMs KaKAbIi U3
3THX Yy4YeOHBIX NPEIAMETOB [ODKCH OBITh OPHUCHTHPOBAH HA IPHOPUTETHOE pELICHHE OOpa30BaTEIbHBIX,
BOCIIMTATEIbHBIX M Pa3BHBAIOIIMX 3aJay, CBA3aHHBIX C NpodopHeHTareld 00y4alomuXxcs U CTUMYJINPOBAHUEM
WHTEepeca K KOHKPETHOH OOJacTH HAYYHOTO 3HAHWS, CBS3aHHOTO C OWOJIOTHEH, MEIWIMHOHM, 3KOJIOTHEH,
TICHXOJIOTHEH, CIIOPTOM HJIM BOGHHBIM JICJIOM.

[Iporpamma mno yueGHomy mnpenamery "buomoruss" naér mpeacraBieHHe O HENM M 3afadax H3yYEHUs
yueOHOro mpeamera «buosnorus» Ha yriayOnéHHOM YpOBHe, olpeaenseT oOs3arenbHoe (MHBapHAHTHOER)
IPEeMETHOE COJEpXKAaHUE, €ro CTPYKTYpHpOBAaHHE IO pa3fenaM M TeMaM, paclpeAeieHHe IIo KiaccaMm,
PEKOMEHAYeT IOCIeNOBaTeNbHOCTh M3Yy4eHHs y4eOHOro MarepHana ¢  y4éTOM  MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTHKH y4eOHOTO0 mpoliecca, BO3pacTHBIX 0CoOeHHOCTE! o0yyaromuxcs. B nmporpamme
1o OHMOJIOTMH pEaln30BaH NMPUHOMI HPEEMCTBEHHOCTH C W3ydCHHWEM OHOJIOTHM HAa ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHus, Omarofapst 4eMy MpOCMaTpPHBACTCSl HANPaBICHHOCTh Ha IOCIEIYIONIEe Pa3BUTHE OMOIOTHMYECKUX
3HaHUH, OPHEHTHPOBAaHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, HKOJOTMYECKOrO
MBIIIICHHUS, TPEACTABICHUI O 37I0pPOBOM 00pa3e JKM3HHM, Ha BOCHHTAaHHE OEPEXKHOTO OTHOIICHHS K OKPY)KaloIeH
NPUPOTHOM cpene. B mporpamme mo GMosioruy Takke MOKa3aHbl BO3MOXKHOCTH ydeOHOro npeaMeTa «buomorus» B
peammsanuu  TpedoBaHuit ®I'OC COO Kk mIaHUPYEMBIM JHWYHOCTHBIM, METAlpeAMETHBIM U IPEeIMETHBIM
pe3yabTataM OOyuYeHHss U B (OPMHPOBAHHM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEILHOW JIEATCIILHOCTH
00yJaromuxcsi IO OCBOCHHIO COJCpKaHMA OHOJIOTMYECKOTO O0O0pa3oBaHMS Ha YPOBHE CPEOHEro OOIIero
00pa3oBaHMUsL.

VYueOHplli npeameT «buosorus» Ha ypoBHE CpefHEero oOuiero oOpa3oBaHUs 3aBepllaeT OMOJIOTHYECKOE
o0pa3oBaHKe B LIKOJIE ¥ OPHEHTHPOBAH HA PAcIIMPEHUE U yriIyOneHHe 3HaHUH 00ydalomuXcsl O XKHUBOW IPHPOE,
OCHOBaX MOJIEKYJSIPHOH M KIJICTOYHON OMONOTHH, 3MOPHONOTMM W OWOJOTMH Pa3BUTHS, TCHETHKH, CEJICKIHH,
OHMOTEXHOJIOTUH, BOJIIOIIMOHHOTO YUEHHS ¥ IKOJIOTHH.

H3ydyenue yueOHoro npenmera «buosorusi» Ha yriyOJIeHHOM YPOBHE OPHEHTHPOBAHO Ha IIOATOTOBKY
00y4Jaromuxcsl K IMOCIeyoMeMy MMOJyYeHHI0 OMOJI0THYecKoro o0pa3oBaHus B By3axX M OPTaHM3AIMAX CPEIHETO
npodeccuoHaIbHOTO 00pa3oBaHus. OCHOBY €ro COACPIKAHHs COCTaBJISIET CHCTEMa OHMOJIOTHYECKUX 3HAHUM,
MOJIyYEeHHBIX MIPHU M3YYCHUH 00YUYaIOIMMUCS COOTBETCTBYIOIIUX CHCTEMAaTHUECKUX Pa3/IesIOB OMONOTHU Ha YPOBHE
OCHOBHOTO o0miero oOpasoBanus, B 10—11 kiaccax 3T 3HaHUS TIONy4alOT pa3BuUTHE. Tak, paclIMpPeHBl U
yriryOneHsl OMOJIOTHYECKHE 3HAHUSL O PAaCTEHUSX, )KUBOTHBIX, Tpubax, OakTepusxX, OpraHu3Me 4ejoBeKa, OOIIMX
3aKOHOMEPHOCTAX KU3HU, JOMNOJHHUTCIBHO BKIIFOYCHBI OMOJIOTHYECKHE CBCACHUA TPUKIAAHOTO W IMOHCKOBOI'O
XapakTepa, KOTOpble MOXKHO HCIHOJIB30BaTh KaK OPUEHTHPHI AJIsl MOCHenyroniero Beibopa npodeccun. Bozmoxna
TaKKe MHTErpanusi OMOJIOrMYECKUX 3HAHUI C COOTBETCTBYIOIIMMH 3HAHUSAMH, MTOJIYYEHHBIMH OOyJaroNMMUCS IPH
N3y4YCHUU (bI/I?;I/IKI/I, XHUMHUH, reorpa(in/m U MaTEMAaTUuKH.

CtpykTypa mporpamMmbl 1o yueOHOMY TmipenMeTy "buonorus" otpakaeT CHCTEMHO-YPOBHEBBIH H
9BOJIOLMOHHBIA HOAXOABI K n3ydeHWto Ouosorumu. COTJacHO MM, M3Y4YaloTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKkTepHble Ui JKUBBIX CHCTEM pPa3HOTO YPOBHSI OpraHU3alliH, JBOJIOLUH OPraHWYecKoro Mupa Ha 3emie,
COXpaHEeHHs OMOJOTMYECKOro pa3zHooOpasmst mmaHeTsl. Tak, B 10 kjacce M3ydalOTCsl OCHOBBI MOJIEKYISPHOW H
KJIETOYHOW OWONOrMM, SMOPHOJIOTMH M OHOJIOTMHM pPa3BHUTHS, TEHETUKHM W CEJEKIWH, OHOTEXHOJOTHH H
CHUHTETHYECKOH OHMOJIOTHH, aKTYaJIM3UPYIOTCSl 3HaHMS OOydaromuxcs 10 OOTaHWKE, 300JIOTHH, aHATOMUH,
(usmonorun yenoseka. B 11 kiiacce u3ydaroTcs SBOJIOIMOHHOE yUE€HUE, OCHOBBI IKOJIOTUU U yUeHHe 0 Onocdepe.

VYueOHblit penmer «brosorus» Npu3BaH 00ECIIEYUTh OCBOSHHE 00yJarONIMMHUCS ONOJIOTHYECKUX TEOPUH U
3aKOHOB, WJI€H, MPUHIMIIOB ¥ TIPaBHJI, JISKAIIMX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA,
3HaHUH O CTPOCHHH, MHOTOOOpa3K U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, HOMYJISLUH, OHOIIEHO03a, SKOCUCTEMBI, O
BBIJAIOINUXCA HAYYHBIX HOOCTHKCHHUAX, COBPEMCHHBIX MCCICIOBAHUAX B 6I/IOJ'[OFI/II/I, MPUKIIaJJHBIX ACIICKTax
Ouonornvyeckux 3HaHWH. [ pa3BUTHS M moLAEp)KaHWS HHTEpeca OOydYaromUXCsi K OMOJIOTMM Hapsly co
3HAYUTENbHBIM OOBEMOM TEOPETHYECKOr0 MaTepHaja B COAEPXAaHUM NPOrpaMMbI MO OMOJIOTHH MPEAYCMOTPEHO



3HAKOMCTBO C UCTOpPHEH CTaHOBJICHHS M Pa3BUTHUs TOW WM MHOM 00JacTH OMOJIOTMH, BKJIQJIOM OTEUECTBEHHBIX H
3apyOeKHBIX YYEHBIX B PEILICHUE BAKHEHIINX OMOIOTHUECKHUX U SKOJIOTHYECKUX IPOOIIEM.

Lens u3ydenus yae6HOro mpeamera «buomorus» Ha yriayOIEHHOM ypoBHE — OBIAJICHHE OO0YyJaroIIMMHUCS
3HAaHUAMH O CTPYKTYPHO-()YHKIIMOHAJIBHONW OPraHU3allM KUBBIX CHCTEM PAa3HOTO paHra M IpHOOpeTeHHe yMEHUH
UCIIONIb30BaTh 3TH 3HaHWS B (QOPMHUPOBAaHMM MHTEpeca K OmnpeAenéHHOM obmacTu npodeccrnoHalbHOIM
JIeITEIIbHOCTH, CBS3aHHOM ¢ OMOJIOTHEH, WM K BBIOOPY y4eOHOTO 3aBEeAEHUS Ul TPOIOIDKEHUsST OMOJIOTHYECKOTO
00pa3oBaHMUSL.

Joctmkenue nenu u3ydeHus ydeOHoro mpeamera «buornorus» Ha yriryOnéHHOM ypoBHe oOecreynBaeTCs
pELIeHUEM CIIEeIYIOMNX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBl OHOJIOTHUECKUX 3HAHWH: OO0 OCHOBHBIX OHMOJOTHYECKHX TEOPHSIX,
KOHILIETIIMSIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W MpPaBHIaX, COCTABIAIONINX COBPEMEHHYIO €CTECTBEHHO-
Hay4YHYIO KapTHHY MHpPa; O CTPOSHHH, MHOI'000pa3uH U 0COOCHHOCTSIX OMOJIOTMYECKUX CUCTeM (KJIETKa, OpPraHu3M,
TOITYJISIISI, BHJ, OMOTEOIeHO3, Omocdepa); O BBITAIOIIMXCS OTKPBHITHAX M COBPEMEHHBIX HCCIICIOBAHUIX B
OHOJIOTHH;

O3HaKOMJIEHHE OOyJalolmMXCs C METOJaMH ITO3HAHUS KHUBOH NPHUPOJBL: HCCIEIOBATEIbCKUMH METOJaMHU
OMONIOrMYecKnX HayK (MOJISKYJISIPHOW M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTMU Pa3BUTHS, TEHETHKH U
CEJNIeKIINH, OMOTEXHOJIOTUH M CHHTECTHIECKON OMOJIOTHH, aJICOHTOJIOTHH, SKOJIOTHH); METOJJaMH CaAMOCTOSATEIBHOTO
MpOBeeHUsI OMOIOTMUECKUX MCCIIEA0BaHUI B 1aDOpaTOpuu U B npupoze (HadioieHne, U3MEpPEHUE, IKCIIEPUMEHT,
MOJIETUPOBaHUE);

OBIIaJICHNE OOYYAIOIIMMUCA YMEHUSMH: CaMOCTOSTENIBHO HAaXOAWTh, aHAJIU3MPOBaTh M HCIIOIH30BaTh
O6uonorndeckyo HMH(OOPMALUIO; IMOJIH30BATHECS OHOJIOTMYECKON TEPMHUHOJIOTHEW M CHMBOJIMKOH; yCTaHAaBIMBATh
CBA3b MCKY pa3BUTHEM OMOJIOTHU U COINAJIbHO-3KOHOMHWYCCKHUMH U 3KOJIOTUYCCKUMH HpO6HeMaMI/I YCJI0OBCUCCTBA,
OLICHHMBATh IOCIIEACTBUS CBOEH AEATEIHHOCTH IO OTHOLICHHUIO K OKPY’KAalOIIEeH MPUPOIHOHN cpene, COOCTBEHHOMY
3JI0POBBIO M 37I0POBBIO OKPYXKAIOIINX JIIOJEH; 0OOCHOBBIBATH M COOJIIOATh MEPHI NMPOPHUIAKTUKY WH(EKIIMOHHBIX
3a00JIeBaHMH, paBUJIa MMOBEJCHUS B MPUpoJe U obecrieueHHs 0e30MacHOCTH COOCTBEHHOI JKM3HEACATEIHHOCTH B
‘IpeSBLI'—IafIHI:IX CUTyallusdaX IMPUPOAHOTO W TEXHOTCHHOI'O XapaKTEpa, XapaKTECpU30BATbH COBPCMCHHLIC HAYYHbLIC
OTKPBITHS B 0071aCTH OHUOJIOTHH;

pa3BUTHE Yy OOYYaIOIIMXCS WHTEIUIEKTYalbHBIX M TBOPYECKHX CIOCOOHOCTEH B IpOIECCe 3HAKOMCTBA C
BbIJAIOIUMUCA OTKPBITUAMU W COBPEMCHHBLIMU HCCICIOBAHUSAMU B 6I/IOJ'IOI‘I/II/I, peuracMbIMU €O HpOGHeMaMH,
METOJIOJIOTHEH OHOIOTHYECKOTO HCCIEAOBAHUS, IPOBEACHHUS SKCIEPHMEHTANBHBIX HCCICAOBAHUM, PpEIICHUSI
OMONIOrMYecKuX 3a/1a4, MOJICITMPOBAHHS ONOJIOTHYECKIX OOBEKTOB U IIPOLIECCOB;

BOCIIMUTAHUC Y O6y‘IaIOHII/IXCH IOCHHOCTHOI'O OTHOIICHHUA K JKHUBOI npupoJi€ B NLCJIOM U K OTACIbHBIM eé
00beKTaM U SIBJICHUAM; (POPMHUPOBAHUE IKOJIOTHYECKOM, TEHETUUECKON TPAMOTHOCTH, OOILEH KyJIbTYphl TOBEICHUS
B IIPHPOJIE; MHTETPALIMN €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre 00YdYaroIUMHUCS KOMIIETEHTHOCTH B PallMOHAIBHOM IPHUPOJIONONIb30BAaHUU (COOIII0ACHHE
NpaBWJI MOBEJCHUSI B MPHUPOJE, OXPaHbl BHIOB, SKOCHUCTEM, OHMOC(EpHI), COXpaHEHUH COOCTBEHHOT'O 3/I0POBbSI U
3I0OPOBBS OKPYXAIOIIUX JIONei (coOmromeHus Mep mpodriakThku 3a0oiieBaHUA, oOecreueHne 0e30IMacHOCTH
JKU3HEAEATEIPHOCTH B YPE3BBIYAMHBIX CHUTyallMsAX IPHPOAHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE
HCTIOJIb30BAaHMUS OMOJIOTHYECKUX 3HAHUI M YMEHHUH B TOBCETHEBHOM JKU3HH;

CO3J]aHME YCIOBUH JJIsI OCO3HAaHHOTO BbIOOpa OOyJaromMMHCA HWHIMBHAYaJbHOH 00pa3oBaTebHOM
TPaeKTOPUH, CHOCOOCTBYIOIIEH IOCIENyIOmEeMy NpOopecCHOHATBHOMY CaMOOIPECICHNI0, B COOTBETCTBHU C
MHAUBUAYAJIbHBIMU UHTEPECAMU U HOTpe6HOCT$[MI/I peruonHa.

OO11iee 4MCIIO YacoB, OTBEJCHHBIX HA M3ydeHHE OMOJIOTMH Ha YIJIyOJCHHOM YpPOBHE CpEIHEro oOIiero
oOpazoBanms, coctaBisier 204 gaca: B 10 xmacce — 102 vaca (3 gaca B Hemeno), B 11 kimacce — 102 gaca (3 gaca B
HEZIEITI0).

OT6Op OpraHM3anMOHHBIX (HOPM, METOIOB W CPEICTB OOy4YeHHS OWOJIOTMH OCYHIECTBISACTCS C YYETOM
cremudUKN ero cojep)KaHus M HalPaBIEHHOCTH Ha MPOJODKEHHE OMOJIOrHYecKoro 0Opa3oBaHUs B OpraHU3alUsIX
cpenHero npoeccnoHaILHOTO U BBICIIET0 00pa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBHEM IIpH OOydYeHHHM OHOJOTMHM Ha YIUIyOJIEHHOM YpOBHE SBISETCA IIPOBEACHUE
7Ta0OpaTOpHBIX M NpakTHYecKux pador. Tawke ydacThe OOydyaroUIMXcs B BBHIITOJHEHHM INPOEKTHBIX M y4eOHO-
MCCIIE/IOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX OINpPEIEISeTCs] YYUTeJIeM Ha OCHOBE HMMEIOLIMXCS MaTepuallbHO-
TEXHUYCCKUX PECYPCOB U MECTHBIX IIPHUPOIHBIX yCJ'IOBPIﬁ.



COJAEP KAHUE OBYYEHUA
10 KJIACC

ConepkaHue MPOTrpaMMBbI, BBIIEIEHHOE KYpCu80M, HE BXOJUT B MPOBEPKY TOCYIapCTBEHHOM HTOTOBOM
atrectanuu (I'MA).

Tema 1. Buosnorust Kak Hayka

CoBpeMeHHasi OMOJIOTHSI — KOMIUIEKCHast Hayka. KpaTkas uctopusi pa3Butusi Ouosnoruu. buonmornueckue
HayKd W u3y4daeMble UMH TpoOsieMbl. DyHaaMeHTalbHbIE, MPUKIIAIHbIE W IIOMCKOBBIE HayYHbIE MCCIEIOBAHUS B
6uonoruu.

3nadyeHre OMOJOTHH B (POPMHPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYWYHOH KapTWHBI Mupa. [Ipodeccum,
CBsI3aHHBIC C OWoJorueil. 3HaueHHe OMOJIOTMH B NMPAKTHYECKOH JESTENFHOCTH YeJOBEKa: MEIMIIMHE, CEIbCKOM
XO3MCTBE, TPOMBIIIIEHHOCTH, OXpaHe MPUPOIBIL.

JdeMoHcTpauuun

[optpersr: Apucrorens, Teodpact, K. JIunnent, XK. b. Jlamapk, Y. dapsun, Y. I'apsei, . Mennens, B. 1.
Bepnanckwuit, U. I1. [Taenos, . Y. Meunukos, H. U. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yotcon, ®. Kpuk,
. K. benses.

Tabmuupl u cxembl: «CBsI3b OMOJIOTHH C IPYTUMHU HayKaMu», «CucteMa OHOJIOTHUECKUX HAYK.

Tema 2. 7)KuBble cHCTeMBI H HX U3y4eHHe

JKuBble cucTembl Kak TpeaMeT u3ydeHus Owonoruu. CBOMCTBA JKMBBIX CHCTEM: €AMHCTBO XMMHYECKOTO
COCTaBa, JHUCKPETHOCTb W  IEIOCTHOCTb, CIIO)KHOCTh M YINOPAOOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
CaMOOpIaHU3aIMsl, CAMOBOCIIPOU3BEACHNUE, PA3APAKUMOCTh, HU3MEHUHUBOCTE, POCT U Pa3BUTHE.

YpOBHH OpraHu3allid KHMBBIX CHCTEM: MOJIEKYJISIDHBIM, KICTOYHBIM, TKAHEBBINA, OPraHU3MEHHBIM,
MOMYJIAUOHHO-BUOBOH, IKOCHUCTEMHBIH (OHoreoneHoTndeckuit), 6mocdeprsiii. [Ipomeccs], mpoucxonsmue B
JKHUBBIX cucTeMax. OCHOBHBIE TIPH3HAKHU KUBOro. JKn3Hb Kak (popMa CyliecTBoBaHUs MaTepuu. Hayku, usydaromine
JKUBBIE CUCTEMbI Ha PAa3HBIX YPOBHAX OPraHU3aAINH.

Wzyuenne xuBBIX cucteM. Mertonpl Ouonormdeckoil Hayku. HaGmionenue, u3MepeHHE, SKCIEPHMEHT,
cucTeMaTH3anus, MetaaHanus. I[IoHsATHE 0 3aBUCHMON M HE3aBUCHMOI epeMeHHOH. [InaHnpoBaHue SKCIIEPUMEHTA.
ITocranoBka m mpoBepka rumnore3. Hynesas rumoresa. [lonsitue BbiOOpku U e€ noctoBepHOCTh. Pazbpoc B
O6uonorndyecknx MaHHBIX. OIEHKA JTOCTOBEPHOCTH TOJMYYEHHBIX pe3ysbTaToB. [IpHUMHBI NCKa)KeHUS PE3yJIbTATOB
skcnepuMenTa. [IoHATHEe CTaATHCTHYECKOrO TECTA.

JdeMoHCcTpauuun

Tabmupl 1 cxembl: «OCHOBHBIE TPHU3HAKUA JKU3HW», «buonorumueckue cuctembl», «CBOWCTBA >KUBON
MaTepun», «YPOBHU OpraHM3allMM >KHBOM HpHpoAbl», «CTpoeHHe KMBOTHOH KieTku», «TkaHM >KMBOTHBIX»,
«CuHCTeMBbl OpPraHOB YEJIOBEYECKOro opraHusMay, «buoreoneHos», «buocdepa», «Meroasl H3y4eHHs IKHBOM
MIPUPOIBIY.

ObopynoBanue: 1a00paTopHOE 000PYJOBaHKE JUIS IIPOBEACHHS HAOIOAEHHUH, N3MEPEHNH, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «/cnonbp3oBaHUe pa3INYHBIX METOAOB MIPH U3YUYEHUH KHUBBIX CHCTEM.

Tema 3. Buosorust KJeTkn

KrneTka — cTpykTypHO-(QYHKIMOHANBHAS €AHHUIIA JKUBOTO. VIcTOpHS OTKpHITHS KIIeTKH. Paboter P. ['yka, A.
Jlesenryka. Knerounast teopust (T. IBamn, M. Hlnetinen, P. Bupxos). OCHOBHBIC TOJOXEHUS COBPEMEHHOM
KJIETOYHOM TEOpUHU.

MeToapl MOJICKYJSIPHOW M KICTOYHOW OHOJOrMH: MHUKPOCKOMHUsS, Xpomartorpadus, 3aekTpodopes, MeTos
MEUYCHBIX aTOMOB, TU(depeHranIbHoe NeHTPU(YTHPOBaHNE, KYJIbTHBUPOBAHUE KIIETOK. M3yyeHue uKkcuposanuvix
Kiemok. DNEKTPOHHAs MHUKpocKonusa. Kowngokanenas mukpockonus. Bumansnoe (npudcusnennoe) usyuenue
KAemoK.

JlemoHcTpanuu

Ioptpertsr: P. T'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. Bap.

Tabmuier u cxemsl: «CBETOBOM MHKPOCKOI», «IEKTPOHHBIA MHKPOCKOI, «/IcTOpus pa3BUTHS METOIOB
MUKPOCKOTIA.

OO6opyznoBaHue: CBETOBOW MHKPOCKOI, MHUKPONpENaparsl PAacTUTEIbHBIX, JKUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

IIpakTuyeckass padora «/3yueHue METONIOB KIETOYHOW Ouosornu (Xpomarorpadus, 3nekTpodopes,
muddepenunansHoe nentpudyruposanue, [IP)».

Tema 4. XuMnueckasi Opranu3auus KIeTKU



Xumuueckuil coctaB KJIETKH. Makpo-, MHKpPO- H YJIbTPaMUKpOdJIeMeHThl. Boma u e€ pomp Kak
pacTBOpUTENS, peareHTa, ydyacTH€ B CTPYKTYPUPOBAHUHU KJIETKH, TEIJIOPEryasnuu. MuHepanbHblE BeELIECTBA
KJIETKH, UX OHoorudeckas poib. Poib KATHOHOB M aHHOHOB B KJIETKE.

OprarndecKkre BeIIecTBa KICTKH. bromormueckne mommMmepsl. benkn. AMHHOKHCIOTHBIH COCTaB OCIKOB.
CrpykTypsl OenkoBoW Mosekynbl. [lepBuuHast cTpykTypa Oenka, NenTHAHAs CBs3b. BTopu4Has, TpeTHYHas,
4yeTBepTHYHAs CTPYKTyphl. JleHarypauus. CoiicTBa OenkoB. Knaccupukanus OenkoB. buomnornueckne (GyHKuuu
6enkoB. [Ipuonul.

VYrneBoasl. MoHOcaxapuabl, JUcCaxapuabl, OJUrocaxapuabl M nojucaxapuapl. OOMMH TUIAaH CTPOCHUS U
(pU3MKO-XMMUYECKUE CBOMCTBA YI1eBOI0B. bronornyeckrue GpyHKINH yriieBOJOB.

Jlumaner. TmapodmmsHO-THApodoOHEIE  cBoWicTBa.  Kitaccmbpukamms — nmunumoB.  Tpuriammepumisl,
(hochomumunel, BOCKH, cTepouasl. buonorumdeckue Gynkiun mununos. O0mue cBoiicTBa OHONIOTHIECKUX MeMOpaH
— TEKy4eCTb, CIIOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJYIPOHUIIAEMOCTb.

Hyxmnennoseie kumcmotsl. JJHK m PHK. Crpoenme HykiewmHOBBIX KucioT. Hykieotwmsr. [Ipuaimm
kommiemeHTapHoctu. [Ipasunmo Yapradda. Crpykrypa JHK — nBoifHas crnmpans. MecCTOHaxOXACHHE H
ouonornueckue pyukiuu JJHK. Bugst PHK. ®@yuknuu PHK B kietke.

Crpoenne monekysnsl AT®. Makpoapruueckue cBsizu B Mosekyie AT®. buonornueckue ¢pynknun ATO.
BoccTaHoBneHHBIE TEpEHOCUYHMKH, WX (GYHKOUH B KIeTke. [pyeue wuykneosuompugocamor (HTD).
Cexsenuposanue JJHK. Memoodwr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHast OMOJIOTHsI: OMOXUMHYCCKHE W OHO(HU3MISCKUE HCCIACIOBAHUS COCTAaBA U MPOCTPAHCTBECHHOMN
CTPYKTYpbI OnoMoneKy. Modenuposanue cmpykmypsl u QYHKYull OUOMONEKYL U UX Komniekcos. Komnviomepuoiil
OU3AUH U OP2AHUYECKUL CUHME3 OUOMONIEKYN U UX HENPUPOOHBIX AHALO208.

JdeMoHcTpanuu

IToptperst: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkusc, P. ®pankinun, ®@. Canrep, C. [Ipy3unep.

Juarpammsel:  «PacnpeneneHne XMMHYECKHMX JJIEMEHTOB B HEXHBOH mpupone», «Pacmpenenenue
XMUMUYECKHUX IEMEHTOB B )KUBOM MPUPOAE».

Tabmuupl n cxembl: «llepuoguyeckas TabaMLIa XUMHYECKUX DJIEMEHTOB», «CTpOCHHE MOJICKYJBI BOJIBIY,
«BemecTtBa B coctaBe opraHmsMoB», «CTpoeHme MoseKynbl Oenka», «CTpyKTypbl OEITKOBOW MOJEKYIBI»,
«CTpoeHHE MOJEKYN YIJIEeBOJAOB», «CTpoeHHE MOJEKyNn nunuaoB», «HykinewHoBBIE KHCIOTB), «CTpoeHHue
MouiekyJbsl ATDy.

ObopynoBaHne: XMUMHUYECKas IOCY/1a © 000PyIOBaHHE.

JlaGopaTopHas padora «OOHapyKeHHE OEIKOB ¢ TIOMOIIBIO KAUECTBEHHBIX PEAKIIHIN.

JlaGopaTtopHasa pabora «lccienoBaHue HYKJIEHMHOBBIX KHCIIOT, BBIIENEHHBIX M3 KJIETOK Pa3IHYHBIX
OpPTraHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KIETKHU

Tumel KJIETOK: 3yKapHOTHYecKas M mpokapuotudeckas. CTpyKTypHO-(QyHKIMOHANIbHBIE 00pa3oBaHUs
KJIeTKH.

CrpoeHne mpokapuoTHiyeckoil kieTku. Kiretounas ctenka Oakrtepuii m apxeil. OCOOCHHOCTH CTPOCHUS
reTepoTpoHON 1 aBTOTPO(HON NMPOKAPUOTHIECKUX KIETOK. MEeCTo M pojb NPOKAPHOT B OMOIIEHO3aX.

Crpoenne 1 (YHKIHMOHUPOBAHUE dYKapUOTHYECKO# KieTku. I[lnasmarnueckas memOpaHa (Iuiazmaiemma).
CrpykTypa Ima3MaTH4eckod MeMOpaHbl. TpaHCHOPT BemlecTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy: NMacCHUBHBINA
(mapoy3usa, oOmeru€nnas muddys3usa), AaKTUBHBIA (NMEPBUYHBI W BTOPUYHBIA aKTHBHBIA TPAHCIIOPT).
[MonynponunaemMocts MemOpaHbl. PaGora Harpuii-kanueBOro Hacoca. OHJOLMTO3: IHMHOLUTO3, (Harouuros.
Ok3o1mTo3. Knerounas crenka. CTpykrypa U QyHKINH KJIETOYHOH CTEHKH PacTeHUi, rpuOoB.

[uromnasma. Llurozoms. Llurockener. [IBmwkeHne muroruiasMel. OpraHouabl KineTkd. OnHOMeMOpaHHbIE
OpraHouasl KJIETKH: sHpomna3Marndeckas cets (JI1C), anmapar [onb/kH, TM30COMBI, MX CTPOCHHE W (DYHKIHH.
B3anMocBsa3p  OHOMEMOpaHHBIX OpPraHOWIOB KiIeTKH. CTpoeHHWe TpaHyJSPHOTO peTHKyIyma. Mexanusm
nanpaeienus Oeaxog 6 OIIC. CunTe3 pacTBOpuMBbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [nankuit
(arpanynsipHBIH) SHAOMIa3MaTH4YecKuil peTukyinyM. CekperopHas ¢yHKuus ammapara [ombmku. Modugukayus
benxos 6 annapame I'onvoocu. Copmupoesxa benxos ¢ annapame I onv0dicu. TpaHCTIOPT BEIIECTB B KieTKe. Bakyomau
pacTuTenbHbIX KieTok. Kietounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpPraHOWABI KIETKW: MHUTOXOHIPHWH, IUIACTHIBL [Ipoucxoodicoenue MumoxoHopui u
naacmuo. Cumbdbuoecenez (K.C. Mepeockosckuii, JI. Mapeyauc). CtpoeHrne M QYHKIIMH MHUTOXOHAPUN W TIJIACTHII.
[lepBuuHbIe, BTOPUYHBIE M CIOXHBIC IUIACTHUABI (POTOCHHTE3UPYIOMUX JYKapHOT. XJIOPOIIIACTHI, XPOMOIUIACTHI,
JEUKOIUIACTHI BBICIIUX PACTEHUI.



HememOpannble opraHous! kiaetkd CtpoeHne U GyHKIMH HeMEeMOPaHHBIX OpPraHOUAOB KIETKH. PuGocombl.
IHpomescymounvie guramenmol. MukpodunaMeHTbl. Axmunogvle Mukpo@uiamermol. MBIIICUHBIE KICTKH.
Axmunosvle Komnonenmol Hemvluteunvix Kiemox. Mukporpyooukn. Knerounsnii nentp. CTpoeHHe W ABHKEHHUCE
KTYTUKOB M pecHH4YeK. MukpoTpyOoukn nurtoruiasmel. LleHTpuons.  Beaku, accoyuuposannvie ¢
Muxkpoguramenmamu u Muxpompyoouxamu. Momopuwvie benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapyUoIUIa3Ma, SAPBIIIKY, UX CTPOCHUE U (QYHKIMHU. SIaepHbId OeIKOBBIN
MatTpukc. [IpocTpaHCTBEHHOE PACHONIOKEHUE XPOMOCOM B MHTEP(A3HOM SIAPE. DYXPOMAMUH U 2emepoxpoMamuH.
Benku xpomaTuHa — TUCTOHBL. JJunamuka sdepHol 060104k 8 mumo3se. Adepuulii mpancnopm.

Knetounsle BkmroueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapHOT (PacTUTENbHOM, >KUBOTHOM,
TpUOHOI).

JdeMoHCcTpauuun

IToptpetsi: K.C. Mepexxorckui, JI. Maprynuc.

Tabmuuer n cxemel: «CTpOEHHE JYKapHOTHUECKOH KiIeTKn», «CTpoeHHe *KMBOTHOHM KiIeTkm», «CTpoeHue
pacTUTENBHOH KIeTKNY, «CTpOoeHHEe MUTOXOHAPUI», «S11po», «CTpoeHrne MpoKapuOTHIECKOH KIETKI.

OOopynoBaHue: CBETOBOW  MHKPOCKOI, MHKPOIpENapaThl  PacTUTEIbHBIX, JKMBOTHBIX  KIETOK,
MHKpOIIpenaparsl 0aKTepHaIbHbIX KIETOK.

JladopaTopHasi padora «/3yueHue cTpOeHUs KIETOK Pa3INuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHue cBOICTB KJIETOUHOW MEMOPAHBD».

JlaGopaTopHas padora «lccienoBaHue MIa3MoiIn3a U IEIUIa3MOJIN3a B PACTUTEIIBHBIX KIIETKaX».

IIpakTuyeckas padora «/3ydeHne ABMKEHHS IIUTOIUIA3MBI B PACTHTEIIBHBIX KICTKAX).

Tema 6. O0OMeH BeliecTB U NpeBpallleHle JHEPTUM B KJIeTKe

AcCCUMWIISIIMS M JAUCCUMHIISILIASL — JIBE CTOPOHBI MeTabonu3Ma. Turel oOMeHa BemiecTB: aBTOTPO(HBIN U
rerepoTpodHBIA. YdacTHe KHCIOpoJa B OOMEHHBIX Hpoleccax. OHEPreTHUecKoe O00OecTedeHne KIIEeTKH:
npeBpameane AT® B oOMeHHBIX mpomeccax. DepMEHTATHBHBIN XapakTep peaknuil KIETOYHOTO MeTadoIH3Ma.
depMeHTBl, UX CTpoeHHe, cBoiictBa U MexaHm3M JelctBusi. Kodepmentsl. Otianums (epMeHTOB OT
HEOPraHMYECKHX  KaTalu3aToOpoB. bBelKU-akTUBATOPHl M OCIKH-WHTHOUTOpBL.  3aBHCUMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEaKIUil OT PA3IMIHBIX (DAKTOPOB.

IlepBUYHBII CHHTE3 OPraHHMYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCU2EeHHbIU U OKCUSEHHbII
@omocunmes 'y 6axkmepuii. Ceéemocodbupaiowjue nueMeHmvl U NUSMEHMbl peaKyuonHozo yenmpa. Poib
XJIOpOIIIACTOB B Tpolriecce QorocuHTe3a. CBetoBas W TeMHOBas (aspl. @omoovixanue, Ci., Cs. u CAM-munwvi
@omocunmesa. IlponykTuBHOCTH (oTOCHHTE3a. BnusiHMe pa3nWuHBIX (AKTOPOB Ha CKOPOCTH (hoTOCHHTE3a.
3HavyeHue GpoTocHUHTE3A.

XeMOoCHuHTE3. Pa3znoobpaszue OPraHU3MOB-XEMOCUHTETUKOB: HUTPpUDULHPYIOILUE GaxTepum,
KeJe300aKTeprH, cepodaKTepyn, BOJOPOAHbIE OaKkTepun. 3HaYeHHE XEMOCHHTE3a.

AHaspoOHbIe OopraHm3Mbl. Bumel Oposkenus. IIpoaykTel Opo’keHMS M HX HCIOJIB30BAaHHE YEIOBEKOM.
AHa3po0OHBIE MUKPOOPTaHU3MBI KaK 0OBEKTHI OMOTEXHOJIOTUH U BO30yanTenu Ooe3Heil.

AdpoOHBIE OpraHM3MBl. JTambl 3HEpreTuueckoro ooOmena. [loxrotoBurenpHbI dTam. [ymkonms —
0ECKHCIIOPOIHOE pacUIeTUICHHE TIFOKO3BI.

Bronornueckoe OKHCIEHHE, WM KIETOYHOE AbIXaHHWe. PoJib MUTOXOHAPHI B mpolieccax OMOIOTHYECKOro
okucienus. Lluxmmueckue peakiun. OxuciaurTensHoe (GochopmiImpoBaHue. DHepzus MeMOpaHHo20 2padueHma
npomonog. Cuumes AT®: paboma npomounnoii AT®-cunmasel. [IpenmymiecTBa a3poOHOTO MyTH OOMEHA BEIICCTB
nepex aHa3poOHBIM. D) PEeKTHBHOCTH SHEPIreTUIECKOT0 OOMEHA.

JdeMoHCcTpauuun

Tloprpetsr: Jx. [Ipuctiau, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Qurensrapar, I1. Murtyenn, I'. A.
3aBap3uH.

Tabmuer m cxembl: «®DoTocuHTE3», «DHEpreTHueckuid obOmeH», «bmocuHTe3 Oenkay, «CTpoeHune
(epmeHTa», «XEMOCHHTE3Y.

O6opyznoBaHue: CBETOBOW MHKPOCKOI, 00OpYJOBaHHME MJIsl NMPHUTOTOBJICHHS MOCTOSHHBIX M BPEMEHHBIX
MHUKpOIpEnapaToB.

JlabopaTopHasi padora «lI3ydyeHue KaTalIUTHYECKONH aKTMBHOCTH (DEpPMEHTOB (Ha MpHUMeEpe aMHIIa3bl MIH
KaTaJasbl)».

JlabopaTopHasi padora «/3yueHue (EepMEHTATUBHOTO pAaCHICIUICHWs] TEPOKCHIa BOAOpPOJa B
PaCTUTENBHBIX U )KHBOTHBIX KJIETKaX».

JlabopaTopHas padora «CpaBHEHHE MPOIIECCOB POTOCHHTE3A U XEMOCHHTE3aY.

JlabopatopHasi padora «CpaBHEHHE ITPOIIECCOB OPOKEHHUS U ABIXaHUS.



Tema 7. HaciiencrBeHHasi HHoOpManus U peann3anus eé B KJIeTKe

Peakuuu MatpuyHoro cuHtesa. IIpUHIMI KOMIUIEMEHTApHOCTH B peakUUsIX MaTPUYHOIO CHHTE3a.
Peammszanus HacnmencTBeHHON WH(popMaruu. ['eHeTHUeCKWH KON, ero CBOHCTBA. TpPaHCKPHIINS — MaTPHUYHBIN
cunte3 PHK. IlpuHUMnel TpaHCKpHUNLMHU: KOMIUIEMEHTApHOCTb, AHTUNAPAIIENBHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxot kiemre. Hexooupyrowue PHK.

Tpancnauust u e€ sranel. Yyactue Tpancnoptbix PHK B Onocunrese Genka. YcnoBus 6uocuHresa Oelka.
KomupoBanue amuHOKHCIOT. Porte pubocoM B OnocuHTe3e OemKa.

Cospemennbie npeocmasnenuss o cmpoeHuu 2enog. OpraHu3alus T€HOMa y TPOKapHOT U 3YKapHUOT.
Perynsiuunst akTHBHOCTH T€HOB y pokapuoT. I unoresa onepona (®. XKako0, XK. Mano). Monekynapuvie mexanusmol
aKcnpeccuu 2enos y sykapuom. Pone xpomamuna 6 pezynayuu pabomul 2enog. Perynanus oOMEHHBIX IPOLECCOB B
kieTke. Knetounslii roMeocTas.

Bupycsl — HeksierouHble GOpMBI )KU3HH U 00JIUraTHbIE apa3uThl. CTPOSHHE TPOCTHIX U CIOXKHBIX BUPYCOB,
perpoBupycoB, OakrtepuotdaroB. JKusuennvii yuxn HK-codepocawux eupycos, PHK-cooepocawux eupycos,
baxkmepuoghazos. Obpamuas mpancKkpunyus, peeepmasd, UHmezpasd.

BupycHsble 3a00neBanus yenoBeka, )UBOTHBIX, pacTenuid. CITNJI, COVID-19, conmansHble 1 MeTUIMHCKHE
poOJIEMBI.

Buoungopmamuxa: unmeepayua u anaiuz 6oavuiux maccugos («bigdatay) cmpykmyprvix 6uonocuueckux
Oannvix. Hanomexnonoeuu 6 6uonoeuu u meduyune. Ilpoepammupyemvie ¢ynkyuu benxos. Cnocobvl oocmasku
Jlekapcme.

JdeMoHcTpauun

IToptpetst: H. K. Konsuos, /1. Y. IBaHOBCKUI.

Tabnuupl u cxemsl: «buocunres Genkay, «['eHeTnyeckuit koa», «Bupycel», «bakrepuodarm.

IpakTnueckas padora «Co3naHue MOAEIU BUPYCay.

Tema 8. JKuzHeHHBIH HUKJI KJIETKH

Kierouneli 1ukn, ero mnepuonasl W peryisiuus. WHtepdaza u MuTo3. OCOOCHHOCTH MPOLIECCOB,
nporekaromux B uHTepdasze. I[lomroroBka kietkn K neneHuio. I[lpecuHTeTHYecKHd (MOCTMUTOTHYECKUIN),
CHHTETUYECKHH ¥ MOCTCUHTETHYECKUH (IPEMUTOTHIECKHUH) TEpHOIbI HHTEP(A3bI.

Marpuuneiii cunre3 JHK — pemukamus. Ilpunouner permmukanuun  JAHK:  xommiieMeHTapHOCTD,
MOJIyKOHCEPBATUBHBIM CHHTE3, aHTuUnapamiensbHocTs. Mexanusm pemnukanuun JIHK. Xpomocomsl. Ctpoenue
xpoMmocoM. Tenmomepsl u TermoMmepasa. XpOMOCOMHBEIH HAa0Op KISTKH — KApHOTHIL JMIUTOMIHBIA M TaILUTOWTHBIN
HabOopbI XxpoMocoM. ['oMonornuHbIe XpOMOCOMBI. [10JI0BBIE XPOMOCOMBEI.

Jenenne knetku — Muto3. CTa Ul MUTO3a U MPOUCXOSNINE B HUX Mporiecchl. Tumsl muro3a. Kapruoxunes u
IUTOKKHEe3. bronorndeckoe 3Ha4eHNE MUTO3A.

Perynsmms MuTOTHYECKOTO IIMKIIa KiIeTKU. [IporpamMmmupyemas kietouHas TnOenb — aronTos.

Kierounoe  simpo,  Xpomocombl,  (GYHKIHMOHanbHas  TeHOMHKA.  Mexanusmbl  nponugepayuu,
ougppepenyuposku, cmapenus u eubenu xiemox. «L{ugposas wiemrxay — Ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIETKU.

JdeMoHcTpauuun

Tabmuiel 1 cxeMbl: «KU3HEHHBIN UKIT KIETKNY», «MuTO3Y», «CTpoeHue xpomocomy, «Pemmukanus JTHK».

O6opyznoBaHue: CBETOBOI MHKPOCKOII, MUKpOTIpenapaTsl: «MHTO3 B KJIETKAaX KOPEIIKa JIyKay.

JladopaTopHasi padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopaTtopHasa pabGora «HabGmomeHne MuTO3a B KIETKaX KOHYMKA KOpeIIKa Jyka (Ha TOTOBBIX
MHUKpOIIpenapaTax).

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

Bronormueckoe pasHooOpasme opraHm3MoB. OIHOKIETOYHBIE, KOJOHHAJIBHBIE, MHOTOKJIETOYHBIE
OpTraHU3MBIL.

OCOOEHHOCTH CTPOCHMSI U JKM3HEAEATEIHHOCTH OJHOKIICTOYHBIX OpraHu3MoB. bakrtepum, apxew,
OJTHOKJICTOYHBIE TPUOBI, OJHOKIJIETOYHBIE BOJJOPOCIH, IpYTUe MPOTUCTHL. KOoOHNaIbHBIE OpraHU3MBI.

B3anMocBsa3p acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHW, OpraHsl M CHCTEMBI OopraHoB. OpraHusm Kak
eauHoe nenoe. 'omeocras.

Tkann pacteHuil. TuIbl pacTUTENbHBIX TKaHeW: oOpaszoBarellbHAas, MOKPOBHAs, NMPOBOJIIAs, OCHOBHA,
MexaHu4geckas. OCOOEHHOCTH CTPOEHUS, (QYHKIIMH U PacIIOIOKEHHSI TKaHel B OpraHax pacTeHHH.

TkaHW KUBOTHBIX M YeJIOBEKa. THIBI )KMBOTHBIX TKAaHEW: SMUTEIHabHAS, COCAUHHUTENIbHAS, MBIIICYHAs,
HepBHasi. OCOOEHHOCTH CTpOEHUS, GPYHKIMH U PACIIOJIOKEHNUS TKaHEel B OpraHax KMBOTHBIX U YEJIOBEKA.



Opransl. BereratuBHble U reHepaTHBHbIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBl OPTaHOB >KUBOTHBIX U
genoBeka. OyHKIMM OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacteHuid. CkeneTbl OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX >KHBOTHBIX.
HapyxHsrii 1 BHyTpeHHHA cKeneT. CTPOSHNE U THITBI COSIIMHEHUS KOCTEH.

JlBmwxeHnue opraHn3MoB. [IBHKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOWAHOE, KTYTHKOBOE, PECHHYHOE.
JIBIKkeHHe MHOTOKJIETOYHBIX PACTEHUH: TPOIMM3MBI U HACTUH. [IBI)KEHHE MHOTOKJIETOYHBIX XKHUBOTHBIX U YEJIOBEKA:
MbIIIegHast cucteMa. Pedrexc. CkeleTHBIE MBIIIEI U UX paboTa.

IIutanue opranuzmoB. IloryomeHue BOABI, YTJIEKUCIOrO ra3a M MMHEpPAlbHBIX BELIECTB PACTEHUSIMH.
IIutanue >KUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOUHOE MNUIIEBapeHHe. [IuTaHue MO3BOHOYHBIX >KUBOTHBIX.
Otxensl NUIIEBapUTENbHOTO TpakTa. [IumeBapuTensHbIe sxene3sl. [InimeBapuTensHas CHCTEMa YeIOBEKa.

Jeixanue opranm3moB. Jlpixanue pacteHuil. [[pixanme kuBOTHBIX. nddy3us ra3oB depe3 MOBEPXHOCTh
kietku. Koxnoe npixanue. J[pixatenbHas moBepxHocTh. JKabepHoe M j1€rouHoe JpixaHue. JlpIxaHue M03BOHOYHBIX
JKHBOTHBIX M YEJIOBEKA. DBOJIIOIMOHHOE YCJIOXHEHHE CTPOCHUS JIETKUX TTO3BOHOYHBIX XMBOTHBIX. JIpIXaTelbHas
cucreMa dejoBeka. MexaHW3M BEHTWIALMU JIETKUX y NOTHLD W MIECKONUTAIOMMX. Perynsanus IbIXaHHs.
JIpixaTenbHbIe 00BEMBL.

TpaHCIOPT BELIECTB Y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUH. TPaHCIOPT BELIECTB Y KUBOTHBIX.
Kposenocnast cuctema u e€ opranel. KpoBeHOCHas cHcTeMa MO3BOHOYHBIX JXMBOTHBIX U denoBeka. Cepare,
KPOBEHOCHBIE COCYIBI U KpoBb. Kpyru kpoBooOparieHus. DBONIONHOHHBIE YCIOXHEHHS CTPOCHUSI KPOBEHOCHOM
CHCTeMbI IO3BOHOYHBIX J)KUBOTHBIX. PaboTa cepaua u e€ perysnus.

Beinenenue y opranusmoB. Beinenenue y pactenuil. Boigenenue y :kMBOTHBIX. COKpaTUTEIbHBIE BaKyOJIIH.
Opransl BbleneHus. PuibTpanms, cekpenuss W oO0paTHOE BCachlBAHHME KaK MEXaHHM3MBI PabOTHI OpPraHOB
BbIesieHUs. CBA3b MOJOCTH Tella ¢ KPOBCHOCHOM M BBLACIHMTENBbHOM cucTeMaMmM. BwineneHue y MO3BOHOYHBIX
JKMBOTHBIX U yenoBeka. [louku. Ctpoenne n GpyHkunonuposanue Hegpona. O6pazoBaHie MOUH Y YEJIOBEKA.

3amuTa y OpraHn3MoB. 3aIlUTa y OJHOKJIETOYHBIX OpraHn3MoB. CHopbl OakTepHil M LUCTHI MPOCTEHIIHX.
3amuTa y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpeacTBa macCUBHON M XUMUYECKON 3a1uThl. DUTOHITUABL.

3ammra y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M MX NPOM3BOAHBIE. 3alllUTa OpraHu3Ma OT Oose3HeH.
NvmyHHas cuctemMa dYenmoBeka. KIIETOYHBIE W TyMOpalbHBIH HMMYHUTET. BpOXIOEHHBI W TPHOOPETEHHBIN
cnenu(uIeckuii UMMYHHTET. Teopus KIOHaIbHO-cenekTuBHOTO mmmyHuTera (I1. Dpmux, ®©. M. Beprer, C.
Tonerasa). BocnanurtenbHble OTBETHI OpraHU3MOB. Poib BpPOXAEHHOIO MMMYHHUTETa B Pa3BUTHHM CHCTEMHBIX
3a00eBaHAN.

PaznpaxkuMocTs M perynanus y opraHusmMoB. Pa3zapakuMoCTh y OJHOKIETOYHBIX OpPraHu3MOB. TaKCHCHI
Pa3npaxuMocCTh U peryssauus y pacTeHuidl. PocToBbIE BelllecTBa U UX 3HaYCHUE.

HepBras cucrema u pediekTopHas perysiuus y >KMBOTHbIX. HepBHas cucremMa U €€ OTHENBI.
OBOIIOLMOHHOE YCIOXKHEHUE CTPOCHHS HEPBHOW CHUCTEMBI y *KHBOTHBIX. OTIENBI FOJOBHOTO MO3ra MO3BOHOYHBIX
JKUBOTHBIX. Pedutexc u pedrexropHas ayra. be3ycioBHbIE U YCIOBHBIE PE(IICKCHI.

I'ymopanbpHas perynsanus U SHIOKpUHHASI CHCTEMa JKUBOTHBIX U 4esloBeka. JKeres3bl SHIOKPUHHON CHCTEMBI
U UX TOPMOHEI. JleiicTBre TopMOHOB. B3anMOCBsI3p HEPBHOM M SHIOKPUHHOM cucTeM. [ MmoTamamo-rurnoduszapHas
cucrema.

JdeMoHCcTpanuun

Ioptper: U. I1. I1aBnos.

Tabmuubl n cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUHBIE BoJOpochn», «bakrepum»,
«[Ipocreiimme», «OpraHsl IBETKOBBIX PAacTeHHI», «CHCTEMBI OpPraHOB ITO3BOHOYHBIX XHBOTHBIX», «BHyTpeHHee
CTpoeHHEe HaceKOMbIX», «Tkauu pacteHmit», «KopHeBble cuctembl», «CtpoeHue crebins», «CTpoeHHe JIMCTOBOU
INIACTUHKW», «TkaHM *KUBOTHBIX», «Ckener dyenoBekay, «IInmeBaputenbHas cucteMay, «KpoBeHOCHas cucteMay,
«JIpixaTenbHas cucrema», «HepBHas cucremay, «Koxa», «Mplednas cucteMay», «BplienurenbHas cucTema,
«OHIOKpUHHAA cucteMa», «CrpoeHme MbIIIED, «UMMmyHuTeT», «KHmeynononocTHeie», «Cxema NHTaHUA
pactenmil», «KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX KHMBOTHBIX», «CTpoeHue ruapsl», «CTpoeHue NIaHapuu»,
«BHyTpeHHee cTpoeHMe m0KaeBoro udepssi», «HepBHas cucrema pwio», «HepBHas cuctema sarymkny, «HepBHas
cucteMa mpecMbIkaonmxcs», «HepBHas cucrema nTumy», «HepBHas cucrema MiexomuTaonuxy», «HepBHas
crcTeMa uelioBekay, «Pediexcy.

OO6opyznoBaHue: CBETOBOII MHKPOCKOI, MUKpOIIpENaparbl OHOKJIETOYHBIX OPraHU3MOB, MHKPOIIpENapaTsl
TKaHeH, paKOBHHBI MOJITFOCKOB, KOJUICKI[MH HACEKOMBIX, UTIIOKOXKUX, KUBBIE SK3EMIUIIPEI KOMHATHBIX PACTCHHH,
repbapum pacTeHHH pa3HBIX OT/ENIOB, BIAXHBIE IpPEmapaThl >KUBOTHBIX, CKEJETHl ITO3BOHOYHBIX, KOJUICKITHH
0eCrI03BOHOYHBIX KMBOTHBIX, CKEJIET YeJIOBeKa, 00OpyHOoBaHWE U JIEMOHCTpPAIMU IOYBEHHOTO M BO3YLIHOTO
NUTaHKUS pAacTeHWH, pacUeIUIeHUs KpaxMaja W OeNKOB TI0Jx JeHcTBHEM (epMEHTOB, 00OpYHOBaHHUE JUIS



JIEMOHCTpPALMU OTIBITOB 110 U3MEPEHUIO KU3HEHHOM EMKOCTHU JIETKUX, MEXaHU3Ma JbIXaTENIbHBIX JIBUKEHUN, MOAEIH
TOJIOBHOTO MO3ra pa3aM4yHbIX dKUBOTHBIX.

JlaGopaTopHas padoTa «/I3yueHne TKaHEeH pacTCHUN.

JlaGopaTopHas padoTa «/I3ydeHne TKaHEeH )KUBOTHBIX).

JlaGopaTopHas padora «l13ydeHnue opraHoB [IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHo:keHHMe H pa3BUTHEe OPraHN3MOB

@DopMBI Pa3MHOKEHHSI OpPraHU3MOB: Oecroyioe (BKIIOYas BETEeTaTHBHOE) M MOJoBoe. Bumer Gecmomoro
Pa3MHOXCHUS: MOYKOBaHHE, CHOPYJISIHS, pparMeHTanus, KIOHHPOBaHHUE.

ITonosoe pazmHoxkenue. [lonoBsle KIeTku, M raMeTsl. Meiio3. Craaun meiio3a. [loBeneHre XxpoMocoMm B
Mmenose. Kpoccunrosep. bruonornyeckuii cMbici Melo3a U IIOJIOBOrO npouecca. Melo3 U ero MecTo B KU3HEHHOM
LUKJIE OPTaHU3MOB.

[IpenszapozpimeBoe pasButHe. ['amerorene3 y uBOTHBIX. [lonoBble sxene3bl. OOpazoBaHHe M pa3BUTHE
MOJOBBIX KiIeToK. Criepmarorenes u ooreHes. CTpOEHHE TOJIOBBIX KICTOK.

OmrooTBOpeHNEe H HSMOPHOHANBFHOE pAa3BUTHE JKUBOTHBIX. CHOCOOBI OIUIONOTBOPEHHS: HapyXKHOE,
BHyTpeHHee. [lapTeHorenes.

MupuBuayansHOEe pa3sBUTHE OPraHU3MOB (OHTOreHe3). DMOPHONOTUS — HayKa O pPa3BUTHH OPraHU3MOB.
Mopgocernez — 00na u3z enaguvix npobaem ambpuosocuu. Konyenyus mopgpozenos u modenu mopghoeenesa. Craguu
sMOpuoreHe3a >KMBOTHBIX (Ha mnpuMepe Jsrymku). JpobGnenwe. Tumbel npoOienus. /Jemepmunupogannoe u
Hedepmunuposannoe Opobaenue. bnacmyna, munvi 6nacmyn. OCOOCHHOCTH JpPOOJECHUS MIIEKONUTAIONIMX.
3apoAbInIeBbIe JIUCTKH (TACTPYIALM). 3aKiIaZka OpTaHOB M TKaHEH M3 3apObIIIEeBHIX JIMCTKOB. B3anMHoe BimstHNE
yacTed Pa3BHBAIOIIETOCS 3apojbllia (3MOpPHOHANbHAs WHAYKOWS). 3akiajka IUIaHAa CTPOCHMS >KHBOTHOTO Kak
pe3ysbTaT UepapXUuecKUX B3aMMOJCHUCTBHUI reHOB. BiusHue Ha SMOpHOHANBHOE Pa3BUTHE Pa3IMUHBIX (AKTOPOB
OKpY’KalolIel Cpeabl.

Poct m pasButne xuBOTHBIX. [locTaMOpHoHanbHBIN mepuon. Ilpsmoe m HempsiMoe pasButue. Passutue c
MeTramMopdo30M y 6eCIO3BOHOYHBIX M TTO3BOHOYHBIX JKHBOTHBIX. BHONOrHueckoe 3HaUe€HHE MPSIMOTO M HENPSIMOTO
pa3BUTHA, UX paclpOoCTpaHeHHE B Hpupopae. Tumel pocta >KUBOTHBIX. PAaKTOPBl PETYISIMH POCTa >KUBOTHBIX U
yenoBeka. CTaany MOCTAIMOPHOHAIBHOTO PA3BUTHS y JKMBOTHBIX M dejoBeKa. [leprojpl OHTOTEHE3a 4eloBeKa.
CrapeHne 1 cMepTh KaK OMOJIOTHIECKHE MTPOLIECCEHI.

PazmHoxeHne u paszButHe pactenHuil. ['amerodut u cnopodur. Meiio3 B KU3HEHHOM LUKIE PACTEHUH.
O6pazoBanue crop B mporecce Meios3a. ['amerorenes y pacteHuii. OmIoZ0TBOPEHNE M Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BOWHOE OIIOZOTBOPEHNE Y IBETKOBBIX pacTeHui. OOpa3oBaHNe U Pa3BUTHE CEMEHHU.

MexaHU3MBI PEryJSIIUN OHTOT€HEe3a Y PACTCHUN M KHBOTHBIX.

JdeMoHCcTpauuun

Ioptpersr: C. I'. HaBamun, X. lnemas.

Tabmuupl 1 cxembl: «BeretaTuBHOE pa3MHOXKeHHUE», «TUIBI OeCloNoro pa3MHOXKEHUS», «Pa3zMHOKeHUE
XJaMUIOMOHA/IbI», «Pa3MHOKeHHE 3BIJIEHBI», «Pa3MHOXkeHUe TUIIPBDY, «Meio3y, «XpoMocombly, «['ameTorenesy,
«CTpoeHue SHLIEKIETKH U criepMaro3onaa», «OCHOBHbIE CTaluU OHTOreHe3ay, «lIpsmMoe W HenmpsMoe pa3BUTHEY,
«Pa3Butne Maiickoro yka», «Pa3Burme capaHum», «Pa3BuTHe IATYmIKM», «JIBOMHOE OIUIOJOTBOPEHHE Y
I[BETKOBBIX pacTeHui», «CTpoeHne ceMsH OAHOMOJIBHBIX U JIBYIOJIBHBIX PAcTCHUI», «KU3HEHHBIN UK MOPCKOH
KaIycTh», «KU3HEHHBIN UK MXa», « KU3HEHHBIN IIUKII TaOPOTHUKAY, «KN3HEHHBIN UK COCHBI».

ObopyznoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl SHIIEKIETOK M CIIEPMaTO30Ma0B, Mojelb «L{nki
Pa3BUTHSA JITYIIKN.

JlaGopaTopHas padoTa «/I3yueHne CTpOeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpENapaTax».

IIpakTnyeckast padora «BbIiBIEeHHE IPU3HAKOB CXOJCTBA 3apObIIIEH TTO3BOHOYHBIX )KUBOTHBIX.

JladopaTopHasi paboTa «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIUX PACTCHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3BMEHYHUBOCTH OPraHNU3MoOB

Hcropust cTaHOBNIEHNS. M Pa3BUTHUs TEHETHKU Kak Hayku. PabGorsl I'. Mennens, I'. ne ®puza, T. Moprana.
Pons oreuecTBeHHBIX Yu€HBIX B pasButum reHetukd. PabGorst H. K. Komsrmosa, H. WM. Baswiosa, A. H.
Benosepckoro, I'. JI. Kapnieuenko, 10. A. ®unmmmaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATHUS U CHUMBOJBL. [ OMOJNOTMYHBIE XPOMOCOMBI, aJUIEIbHBIE T'€HBI,
aIbTEePHATUBHbIE NPU3HAKU, JOMUHAHTHBIA M PELECCUBHBIA NMPU3HAK, TOMO3UIOTa, T€TEPO3UTOTA, YUCTAsl JIMHMUA,
rHOpHIBI, TeHOTHUM, (heHOTHII. OCHOBHBIE METO/IBI TCHETHUKH: THOPHIOIOTHYECKUH, ITUTOIOTHIECKUH, MOJICKYIISIPHO-
TE€HETUYECKU.

JemMoHcTpanuu



TToptpetsi: I'. Menpgens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. Basunos, A. H. benozepckuii, I'. 1.
Kapneuenko, F0. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuier 1 cxemsl: «MeToabl TeHeTHKIY, «CXeMbI CKpeIIHBaHUs.

JlaGopaTopHas padoTa «/[pozodmna kKak 00bEKT FTeHETHICCKUX HCCIeOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckperuBanue. [lepBbiif 3akoH MeHmens — 3aKOH €IUHOOOpa3us TUOPHUIOB IMEPBOTO
nokosieHus. IlpaBuio pomuHupoBaHus. Bropoll 3akoH MeHzaens — 3aKOH pAacUIEIUIEHUS IPU3HAKOB.
[uronornyeckne 0CHOBBI MOHOTHOPUAHOTO CKpellMBaHus. [ MmoTe3a YuCTOTHI raMer.

AHanuzupytolee ckpeuiuBanue. [IpoMexyTouHslil xapaktep HacienoBaHus. Pacienyienne npu3HakoB Mpu
HENOJHOM JOMHHHUPOBAHUH.

Jurunbpunnoe ckpemmBanue. Tperwii 3akoH MeHIenst — 3aKOH HE3aBHCHMOTO HACJIEIOBAHUS TPH3HAKOB.
IuTonoruyeckre OCHOBBI TUTHOPUIHOTO CKPCIIUBAHHS.

CuerureHHoe HacnemoBanue mpu3HakoB. Pabotrer T. Moprana. CueruieHHOe HaclieIoBaHHE T'€HOB,
HapyLICHUE CLUEIUIEHNUS MEXAy TeHaMU. XpOMOCOMHas TEOPUsL HACIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBI MEXaHU3M OIpPENETIeHUs Moja. AYTOCOMBI M TOJOBBIE XPOMOCOMBEI.
T'omorameTHsIi 1 reTeporaMeTHbIi Moj. ['eHeTuueckas cTpyKTypa MoJoBbIX XpoMocoM. HacnenoBanue npusHaKoB,
CLEIUIEHHBIX C OJOM.

l'enotun kaxk wnenoctHas cuctema. [lneloTponus — MHOXECTBEHHOE JAeWCTBUE IeHa. MHOKECTBEHHBIN
annenu3M. B3zauMmopelicTeie HeaeabHbIX TeHOB. KoMieMeHnTapHOCTh. DnucTas. [Tomumepust.

I'eHeTHUecKuii KOHTPONb pPa3sBUTHSA PACTEHUH, JXHUBOTHBIX M YEJOBEKA, a Takke (QH3HOIOTHICCKAX
MPOIIECCOB, TOBEACHUS W KOTHUTHBHBIX (GYHKIWMHA. ['eHeTHMYecKHe MeXaHH3MBl CHMOHWOTEHe3a, MEXaHHU3MEI
B3aMMOJICHCTBUS «XO3SIMH — MaPa3UT» U «XO35IUH — MUKPOOHOM». ['eHeTHuuecKkne acmmeKkThl KOHTPOJIA U U3MEHEHHsI
HACIICICTBEHHOI WH(POPMAIINHY B IIOKOJICHUAX KIIETOK U OPTaHU3MOB.

JdeMoHcTpauun

IToptpetst: I'. Mennens, T. Mopras.

Tabmuupt u cxemsl: «IlepBeiii 1 BTopoii 3akoHbl Menaens», «Tperuit 3akon MeHIems», «AHaIU3UpYyoIee
CKpemBanuey, «HenmomHoe nomuHUpoBanney, «CIeIUIeHHOE HACTIeIOBaHNE IPU3HAKOB Y IP030Qmiisl», «I eHeTHKa
nona», «Kapmotun demnoBekay, «Kapmotunm apozodmiby, «Kapuotum nTHIED, «MHOXKECTBCHHBIH aJUICITH3MY,
«B3aumopeiicTBrE T€HOBY.

O6opynoBaHue: MOACNb A AEMOHCTPALMH 3aKOHOB €IMHOOOpasus THOPHIIOB IEPBOTO TIOKOJICHHUS H
paciieryieHusl MPU3HAKOB, MOJENb U1 JEMOHCTPALMK 3aKOHA HE3aBUCUMOTO HACJIENOBaHHS NMPU3HAKOB, MOJIENb
JUTSL IEMOHCTpPAITNH CLETIJICHHOTO HACJIEIOBaHMsI PU3HAKOB, CBETOBOW MUKPOCKOII, MUKpompenapar: «/Ipo3zodunar.

IIpakTuyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUIBI».

IIpakTuyeckas padora «3ydeHue pe3yabTaToB TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(OUITBI.

Tema 13. 3aK0HOMEPHOCTH H3MEHYHBOCTH

B3aumopelicTBie TEHOTHIIA M CpeAbl pu (QOpMHPOBaHHHM (eHOTHNA. VI3MEHYHMBOCTH IPH3HAKOB.
KauecTBeHHBIE U KOIMYECTBEHHBIE TPU3HAKU. BUAbI N3MEHUMBOCTU: HEHACIEACTBEHHASI U HACJIEICTBEHHAsI.

MonmndukanoHHass U3MEHYHBOCTh. Poib cpensl B pOpMHPOBaHUM MOAM(DUKAIIMOHHON H3MEHYHBOCTH.
Hopma peakunmu mnpusHaka. BapuanmonHbsli psang u  BapumannonHas kpuBas (B. HMoramncen). CsoifcTBa
MOITU(PHUKAITHOHHON N3MEHYHBOCTH.

I'enotunuueckass u3MeHYUMBOCTb. CBOMICTBA T'€HOTHUIMYECKOM HK3MEHYMBOCTH. BuUABl T€HOTUNUYECKOU
W3MEHYUBOCTH: KOMOMHATHBHASI, MyTaIllHOHHASI.

KomOunHaTtuBHas M3MEHYMBOCTh. Mei03 M MONOBON INpollecC — OCHOBA KOMOMHATUBHOW HM3MEHYHBOCTH.
Ponbp koMOMHATHBHOW U3MEHUYNBOCTH B CO3aHUHU TEHETHIECKOTO pa3HO00pa3us B peaesiaX OJHOTO BU/IA.

MyTanuoHHasT W3MEHYMBOCTh. BuWabl MyTanuii: TeHHBIE, XpPOMOCOMHBIE, TeHOMHble. CIOHTaHHBIE U
WHAYUUPOBaHHbIE MyTanuu. SIaepHble W IUTOMIazMaTudeckue MyTtanud. COMaTHYECKHe W TOJIOBBIE MYTAITHH.
IIpuunHbI BO3HUKHOBEHMSI MyTalMid. MyTareHbl U WX BIIMSHUE HAa OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
mporecca. 3aKOH TOMOIJIOTHYSCKUX psIoB B HacienctBeHHod m3menuynBoctn (H.W. Basunos). Baespepnas
W3MEHYUBOCTD U HACIIEJICTBEHHOCTb.

OnueeHemuxa u 3MUSEHOMUKA, POIb INUSCHEMUYECKUX (DAKMOpPO8 6 HACIe008aHUU U UIMEHYUBOCTNU
peHomunuYecKux NPU3HAK08 y OP2aAHUIMOS.

JdeMoHcTpanuun

IToptperst: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabnuuer U cxeMmbl: «Bumbl m3MeHYHBOCTHY», «MoanpukaMoHHass H3MEHYHBOCTE», «KoMOWHAaTHBHAs
U3MEHUYUBOCTBY, «Meiio3y, «OmiogoTBopeHney, «[ eHeTHueckue 3a00JeBaHMs YeTI0BEKay, « BUIIbI MyTaIHiiy.



OOopyznoBaHue: >XKHMBble W repOapHble 3K3EMIUIIPbl KOMHATHBIX pacTeHHd, pucyHku (dororpadun)
JKUBOTHBIX C Pa3JIMYHBIMU BUJIAMH U3MEHUYHUBOCTH.

JlaGopaTtopnass padora «lccremoBaHme 3aKOHOMEpHOCTEH  MOIM(UKAIIMOHHONH  HM3MEHYHBOCTH.
ITocTpoeHne BapuallMOHHOTO Psiia U BApUALMOHHON KPUBOD».

IIpakTuyeckas padora «Mytanuu y 1po30duiisl (Ha TOTOBEIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA Ye10BeKka

Kapunorun uenoseka. MexnyHapogHas mporpaMma HCCIEIOBAHUS T'€HOMA 4eloBeKa. MeToasl M3ydeHUs
TEHETHKH 4YeJIOBEKa: TI'€HEaJOTMYecKHid, OJM3HELOBHbIH, IUTOTCHETHYECKUH, MNOMYJIAIHUOHHO-CTAaTUCTUIYECKHUH,
MOJIeKyJIsIpHO-TeHeTHueckuil. CoBpeMEHHOe OIpeAeieHue TEeHOTUIA: MOJHOI€HOMHOE CEKBEHHPOBAHUE,
TEeHOTHITHPOBaHKe, B ToM uuciie ¢ noMomnsio [TI[P-anamms3a. HacnenctBenHsle 3a00neBaHus 4enoBeka. | eHHBIC U
XPOMOCOMHBIE 0OJIE3HH YeNOoBeKa. bone3Hu ¢ HacieICTBEHHON MPeNpacIoIOKEHHOCThIO. 3HAYCHHE MEUINHCKOM
TEHEeTHKH B MPEAOTBPALICHUH M JICYCHWH TI'eHETHYECKHX 3a00JjieBaHMH 4YeloBeKa. MenuKOo-TeHeTHUECKOe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KICTKH. [IOHATHE «TE€HETHYECKOTO Ipy3a». ITHUECKHE acCIEKThl MCCIECIOBAHNN B
o0Jy1acTi pelakTHPOBAHUS TEHOMA M CTBOJIOBBIX KIJICTOK.

I'enernueckue (akTopbl MOBBILICHHOW YyBCTBHTEJIBHOCTH YENIOBEKA K (PU3NYECKOMY M XHMHYECKOMY
3arpsi3HEHUI0 OKpYXKarollel cpenbl. I'eHeTHdeckas mpeapacionokeHHOCTh YeJIoBeKa K MaTOJIOTHsAM.

JdeMoHcTpauuun

Tabmuupl u cxembl: «Kapuotun yenoBekay, «MeToabl M3y4eHHs T€HETHUKH 4YesjoBeka», «['eHernueckue
3a00JIeBaHUS YETIOBEKaY.

[pakrnueckas padora «CocTaBieHUE U aHATU3 POJOCIOBHOMNY.

Tema 15. Cesiekuusi OpraHuzmMoB

JomecTukanus U celekuus. 3apokIeHue celeKnu u nomectukanuu. Yuenne H. M. BaBunosa o Ilentpax
MPOUCXOXICHHUS M MHOTOOOpa3us KyJbTYpHBIX PacTeHHH. Ponb celekuuu B CO3JaHWM COPTOB PAcTeHUI W MOPOT
*kuBOTHBIX. CoOpT, mopoja, mTaMM. 3aKOH TOMOJOTMYECKHX PsIOB B HACIeICTBEHHOM u3MeHuumBoctd H. W.
BaBuiioBa, ero 3HaueHue 151 CEICKIHOHHON paOOTHI.

Meropl CceneKUMOHHOW padoThl. VICKYCCTBEHHBIH OTOOpP: MacCOBBI M HMHAWBHIYalbHBIH. Tarbl
KOMOMHAIIMOHHON ceneknuu. VcnpITanue npow3BoanTeneid mo moroMcTBy. OTOOp MO TEHOTHIy € IOMOIIBIO
OLICHKH ()eHOTHUIIA IOTOMCTBA U OTOOP 110 TEHOTHITy ¢ moMonipio aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOH CEICKIIMOHHOI paboTsl. PainanMoHHbBIN U XUMHYECKHH MyTareHes
KaK UCTOYHMK MyTaluil y KyIbTypHBIX (opM OpraHu3MoB. Mcrone30BaHNe TEeHOMHOTO PEIaKTHPOBAHUS 1 METO/IOB
pexombunanTHBIX JIHK 17151 mosmydeHnst HcXoiHOTO MaTepHaa JUlsl CEJICKINH.

ITonydyenne mnonumuionioB. BHyTpuBHmoBas rubpuanszanus. BIN3KOpOACTBEHHOE CKpEIIMBaHHUE, WIIH
uHOpuanHr. HepoacTBeHHOe CcKpeluuBaHMe, WM ayTOpuauHr. l'eTepo3uc u ero mnpuuuHbel. lcnonb3oBaHue
rerepo3uca B cenekuud. OrtmanéHHas ruOpunmsanums. [IpeononeHne Oecryiogus MEKBHIOBBIX THOPHIOB.
JloCTIDKEHHSI CeNIeKIINU PAaCTeHUH U )KUBOTHBIX. «3e1EHAs pegonioyusy.

CoxpaHeHHE W H3y4YeHHE T'€HETHUECKHX pECypCOB KyJIbTYPHBIX PAaCTCHHH M HX IUKHUX POAMYEH I
CO3JJaHUSI HOBBIX COPTOB M THOPHIOB CEIBCKOXO3SHCTBEHHBIX KYIBTYp. M3yuenue, coxpaumenue u ynpaeienue
2eHeMUYeCcKUMU Pecypcamu  CeNbCKOXO3AUCMBEHHbIX U  NPOMBICIOBbIX JICUBOMHLIX 6 Yelax YIyYUueHUs
cyuwjecmeyrouux U coO30anus HOGblX NOPOO, JUHUL U KPOCCOB, 6 MOM YUCTE C NPUMEHEHUEM COBPEMEHHBIX MEM0o008
HAYUHBIX UCCAE008AHUIL, NEPe0os8bIX Udell U NePCHEeKMUBHBIX EXHON02UL.

JdeMoHcTpauuun

Ioptpetsr: H. U. Basunos, U. B. Muuypun, I'. 1. Kapneuenxo, I1. I1. Jlykesuenko, b. JI. Acraypos, H.
Bopnoyr, 1. K. benses.

Tabmuubl u cxembl: «LIeHTpPBI TPOMCXOXKICHUS W MHOT00Opasust KyJNbTYPHBIX pacTeHHH», «3aKOH
TOMOJIOTHYECKUX PAJOB B HACIECICTBEHHON M3MEHUYMBOCTIY, «MeToabl cenekunny, «OTnanéHHas THOpUIH3an»,
«MyTtareHes».

JlaGopaTopHas padora «13yueHne copToB KyIbTypHBIX PACTEHUI U TOPOA JOMAIIHUX KUBOTHBIX».

JlaGopaTopHasi pabora «/3yueHre METO/I0B CeJIEKILIMY PACTEHUI».

IIpakTuyeckas padora «[IpuBHBKa pacTeHUI».

Ikckypeust «OCHOBHBIE METOJBI M JOCTHXKEHUS CEINEKIMM PACTEHUN U JKUBOTHBIX (Ha CENCKIHOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMy, COPTOHCIIBITATENbHBIH Yy4YacTOK, B TEIUIMYHOE XO3SHCTBO, B JIabopaTopHio
arpOYHHMBEPCHUTETA WM HAYIHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rus ¥ CHHTeTHYecKasi OUOJI0T s

OOBEKTHI, UCIIOJIb3yeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KyJIbTYpPBl, MUKPOOPTaHU3MBbI, HX
XapaKTepUCTHKa. TpaauIioHHas OHOTEXHOJOTHS: XJeOOoNeyeHne, MOIyUYeHHE KHCIOMOJIOYHBIX IPOIYKTOB,



BUHO/ENne. MukpooOuonorndeckuii cunte3. OObEKTH MHKPOOHMOJIOrHYecKuX TexHojorui. IlponsBonctBo Oenka,
AMHUHOKHUCIIOT U BUTAMHUHOB.

Co3aHne TEXHOJNOTHH M MHCTPYMEHTOB LIEJICHANIPABICHHOTO M3MEHEHMS M KOHCTPYHPOBAaHHSA T€HOMOB C
LENBI0 TOJNy4EeHHs OPraHM3MOB M HX KOMIIOHEHTOB, COJEpXAIUX HE BCTPEYAOIHEcs B TMPUPOJE
OHOCHHTETHYECKHE TyTH.

Knerounass mmkenepus. MeTonsl KynbTypbl KIETOK M TKaHeH pacTeHMH W J>KMBOTHBIX. KpmoOaHku.
ComaTndeckast THOpHIN3ALUS U cOMaTHIECKUi smOprorenes. Mcrnonp30BaHue TalIONA0B B CEIEKIUN PACTCHHUI.
Ilonyuenue moHoxknOHANBHBLIX aumumen. Hcnonv3oéanue MOHOKIOHANbHLIX U NOJUKIOHATbHBIX aHMuUmen 6
Mmeduyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKOHCTpyKumMs SHIEKIETOK W KIOHMPOBaHUE JKUBOTHBIX. MeTon
TPaHCIUTAHTAINH SIAEP KIETOK. 1exnono2uu 0300poGaenus, Kyibmuguposanus u MUKPOKIOHANbHO20 PA3MHONCEHUS
CeNbCKOXO03AUCHEEHHBIX KYIbINYP.

XpoMOCOMHasi ¥ TeHHasi MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 TeHa M KOHCTPYHPOBaHUE PEKOMOMHAHTHBIX
JHK. Coszoanue mpanceenuvix opeanusmos. JJOCTHKEHUS W TEPCIEKTUBB XPOMOCOMHON W T€HHOH WH)KEHEPHH.
DKOJIOTHIECKUE U 3THYECKHE TPOOIEMBI TEHHOW MHKXCHEPHUH.

MemuunHckue O6norexHonoruu. [locrrenomuas nudposast Meaunuua. [TIP-nquarnoctiuka. MeraboaoMHBIH
aHalu3, TeHOLEHTPUUECKUIl aHanu3 NMpoTeoMa 4YeloBeKa AJS OLEHKH COCTOSHUS €ero 310poBbs. lcmomb3oBaHue
CTBOJIOBBIX KJIETOK. TapretHas tepamus paka. 3D-OnommkeHepus Ui pa3paOOTKH (yHIaMEHTaIbHBIX OCHOB
MEIUIIMHCKUX TEXHOJIOTUH, CO3/JaHUs KOMIUIEKCHBIX TKaHel CoueTaHHeM TEeXHOJIOTUH TpEXMEpHOro OMONPUHTHHTA
1 ckaddonaunra st peieHus 3aa4 ePCOHATN3UPOBAHHON MEIUIIUHBIL.

Co3maHre BEeKTOPHBIX BaKIUH C HENBI0 oOecreueHs] KOMOMHIPOBAHHON 3amuThl 0T Bo3Oynuteneit OPBU,
YCTaHOBIICHHE MOJICKYJSIPHBIX MeXaHN3MOB (pyHKImoHupoBauus PHK-conepxamux BUpycoB, BBI3BIBAIONINX 0CO00
ornacHbIe 3200JIeBaHMs YEIOBEKa U JKUBOTHBIX.

JdeMoHcTpauun

Tabmuner 1 cxemsl: «lcronap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIIEHHOM HMPOM3BOJCTBE», «KieTouHas
UHXeHepus», «I'eHHas MHKESHEPU».

JlaGopaTopHas pa6ora «/3ydycHre 00bEKTOB OHOTEXHOIOTHIY.

IIpakTnyeckas padora «[lorydyeHre MOTOYHOKHUCIBIX POSYKTOBY.

Jkekypeusi  «brnorexHomormst —  BaKHeWINas  NpPOM3BONUTENBHAas CWJIA  COBPEMEHHOCTH  (Ha
OMOTEXHOJIOIHYECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3aposkaenne ¥ pa3BUTHe IBOJIOLHUOHHBIX NPeACTaBJIeHHI B 0M0JI0rHU

OpomonuonHas teopuss Y. Jlapeuna. Ilpeamocbulku BO3HMKHOBeHHs JapBHHU3Ma. JKU3Hb M HayudHas
nestenbHOcTh Y. lapBuna.

JIBwkymiue cuisl ABOMIOIMU BHIOB 1o Y. /lapBuHY (BBICOKAass MHTEHCHBHOCTh Pa3MHOXKEHHUSI OPTaHU3MOB,
HacJIeJCTBEHHAs N3MEHYMBOCTh, 0OPH0a 32 CyIIeCTBOBAaHHUE, €CTECTBEHHBIH M HCKYCCTBEHHBIH 0TOOD).

Odopmirenne cunterTnueckort teopuu Bomrormu (CTD). HelitpanpHas Teopus spomronnu. CoBpeMeHHast
IBOJIIOIIMOHHAsA OMOJOTHsA. 3HAUCHHE DBOJIOIMOHHON TEOpHH B (OPMHPOBAHUH E€CTECTBEHHO-HAyYHON KapTHUHBI
MHpa.

JdeMoHcTpauuun

Ioptpetsr: Apuctortens, K. JIunne#, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, U. Hapsun, C. C.
Uerepukos, U. U. llImaneraysen, x. Xonaeitn, /. K. benses.

Tabmuuer n cxemsl: «Cucrema xwuBoi npuponsl (mo K. Jluanero)», «JlecTHuma »KMBBIX cymiecTB (110
Jlamapky)», «Mexanusm GopMHUpOBaHHUs IPUCIIOCOOICHNH Y pacTeHHH M *KUBOTHBIX (110 Jlamapky)», «Kapra-cxema
Mapmpyta nyrtemectsust Y. lapsunay, «Haxonxu Y. HapBuna», «®@opmbl 60ps0ObI 3a cyriecTBoBaHue», «I1opos
roxy0eit», «MHoroobpasue KyJabTypHBIX (GOpPM KarycTbl», «I[1opopl TOMaITHUX KHBOTHBIX», «CXema 00pa3oBaHus
HOBBIX BHJOB (1m0 Y. [lapBuHy)», «CxeMa COOTHOIICHHMS ABMXKYIIUX CHJI 3BOMIOLUM», «OCHOBHBIE ITOJIOKEHUS
CHHTETHYECKOW TEOPHUHU IBOIOLIHI.

Tema 2. MUKpPO3BOTIOUMSA U €€ pe3yJbTaThl



[Momynsiumst Kak dsJeMeHTapHas exuHMIa 3BoyONUH. COBpPEMEHHBIE METOIbl OLIEHKH T'€HETHYECKOTro
pa3Ho00pa3ust M CTPYKTYphl Homyysiuid. Vi3mMeHeHue reHoQoHIa MOMYJALUHE KaK 3JEMEHTApHOE SBOJIOLMOHHOE
sSBIICHHE. 3aKOH TeHeTHIecKoro paBHoBecus Jx. Xapau, B. BaitaOepra.

OnemeHTapHBIe (AKTOPHI (IBIDKYIINE CHIIBI) OSBONIONMH. MyTanuoHHBIH mporecc. KomOuHatnBHAs
M3MEHYMBOCTb. J[pelid reHoB — ciydaiiHble HeHanpaBiIeHHbIE U3MEHEHUS YacTOT ayjieeld B MOmysuusax. D et
ocHoBarens. Dppexm bymuinounozo copaviuxa. CHudICEHUE 2eHeMUUECKO20 PAZHOOOPA3UA: NPUYUHBL U CIEOCTHBUAL.
Iposenenue s¢pgpexma Opeiiha cenos 6 Gonvwux u manreix nonyrayuax. Murpamum. M3omanus momymsanumii:
reorpaguueckas (IpocTpaHCTBEHHas ), Onosornieckas (penpoyKTHBHAS).

EcrecTBeHHBIH 0TOOp — HampaBJIIOIIUK (akTop dBoTIOUMH. DOPMBI €CTECTBEHHOIO OTOOpA: JIBHKYIIHH,
CTaOMIM3NPYIOMIHHN, Pa3phIBAONINN (IU3pyNTHBHEIN). [1010B0# 0TOOP. BORHHKHOBEHNE M IBOJIOIHS COHATEHOTO
MOBE/ICHHS )KUBOTHBIX.

[Iprcnoco01eHHOCTh OPraHU3MOB KaK pe3yJibTaT MHUKPOABOJIIONHMU. BO3HMKHOBEHHE IMPUCIIOCOOICHHUH Y
oprann3MoB. Apomop}o3sl 1 maMoamanTanuu. IIpuMepsl MPHCIOCOOICHNI y OpPraHW3MOB: MOP(OIOTHYECKHE,
¢usnonormueckre, OMOXNMHUIECKHE, MoBeAeHIeCKHE. OTHOCUTENEHOCTD MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bugn, ero kpurepunm u CTpykTypa. BumooOpazoBaHume Kak pe3ysibTaT MHUKPO3BOJIOLMHU. M3omsanus —
KJII04YeBO# (akTop BumooOpazoBanus. IlyTu u crocoObl BUmooOpa3oBaHus: amjionarpuieckoe (reorpaduueckoe),
CHMIIATPUYECKOE  (IKOJOTHYECKOE), «MIHOBEHHOE»  (MONMIUIONAW3anMs, TuOpuausanus). JInTeIbHOCTH
HBOJIFOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl popMHpOBaHKs OMOIOTHYECKOTO Pa3HOOOpa3Hsl.

Pons 3BomonMOHHON Owmonormu B pa3pabOTKe HAy4YHBIX METOJOB COXpAaHCHHS OHOpa3HOOOpaswus.
MHUKpOSBOTIONUS. W KO3BOJIOIMSA MAapasUTOB M HX X035€B. MexXaHu3Mbl (OPMHUPOBAHHUA YCTOHYHMBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEA.

JdeMoHcTpauun

IToptpertsl: C. C. YeTBepukos, D. Maiip.

Tabmuubl u cxembl: «MyTanMoHHas HM3MEHYMBOCTHY», «[lomynsunonHas cTpykTypa BHOa», «Cxema
MPOsIBIICHUS 3aKkoHa Xapau—BaiiuOepray, «/[BmKyiue CUIBI 3BOTIOUUNY, «IKOJOTHUECKAsT U30JIAIUS MOMYSIUN
ceBaHCKOH (opemn», «['eorpaduyeckas H30MSAIMSA JIMCTBEHHUIBl CHOMPCKOM M JIMCTBEHHMIBI aypCKOW»,
«[lomynsiunoHHbBIE BOJIHBI YUCICHHOCTH XHUIIHUKOB U JKEPTB», «CxeMa NeHCTBHUS €CTECTBEHHOTO 0TO0pay, «PopMBI
0oprOBI 3a cymiecTBOBaHHE», «MHIYCTpHaiIbHBIH MenaHu3M», «KuBble uckomaemble», «[loKpOBHTENbCTBEHHAS
OKpacka JKMBOTHBIX», «[Ipemympexnaromas oOKpacka JKHBOTHBIX», «DHU3HONOTHUECKHE  aJaNTaIllm»,
«[Iprucnocob1eHHOCTE OPTaHU3MOB M €€ OTHOCHTENBHOCTHY, «Kpurepuu Buna», «Bunsi-aBoiHukm», «CTpyKTypa
BUza B npupojie», «CrnocoObl BuaooOpazoBanus», «I['eorpaduyeckoe BuaooOpa3oBaHue TPEX BUIIOB JIAHIBIILIEHY,
«DKOJIOTHYECKOe BUI000pa30BaHNEe BUIOB CUHUIDY, «llomumionasl pacteHuin», «KamycTHO-peaeuHblit THOpHI».

ObopynoBanue: repbapuyl pacTeHWH, KOJUIEKIIMM HACEKOMBIX, Uydella NTHIl W 3Bepedl ¢ mpuMepamu
Pa3NUYHBIX MNPUCIOCOONICHUH, Wydelda NTHIl U 3BEeped pPa3HbIX BUAOB, repOapuM pacTeHUH OJIM3KUX BHJIOB,
00pa30BaBIIMXCS PA3IMYHBIME CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BrIsBICHAE H3MEHINBOCTH Y 0COOEH OJTHOTO BHIIA.

JlabopatopHas padora «IIpucrnoco0ieHus OpraHu3MOB U HX OTHOCHTENbHAS LIENIECO00Pa3HOCThY.

JlaboparopHas pagora «CpaBHEHHE BUJIOB 110 MOP(OIOTHUECKOMY KPUTEPHUIO).

Tema 3. Makpo3BoJIoLUs M €€ pe3yJbTaThl

Mertonsl M3ydeHHs MakposBoonuu. IlameoHTosornyeckne MeTojbl M3ydeHMs 3BoIronuu. llepexomHble
(hopMmbI U QUITOTeHETHYECKHE PSIbI OPraHU3MOB.

buoreorpaduueckue meronsl u3yuenus sBomonun. CpaBHeHue (iopbl 1 GayHbl MATEPHKOB U OCTPOBOB.
Buoreorpaduuaeckue obmacti 3emian. BUapI-5HIEMUKH U PETHUKTHI.

OMOPHOTIOTHYECKHE ¥ CPaBHHUTEIBHO-MOP(OIIOTHIECKHE METOABl H3y4YeHHsS SBOJIOLMH. | eHeTmdeckne
MEXaHU3MBl SBOJIIOIMHM OHTOTEHE3a W TIOSBICHUS SBOIONMOHHBIX HOBIIECTB. | OMOJIOTWYHBIE W aHAJIOTHYHBIC
opraHbl. PynuMenTapHble opransl 1 aTaBu3Mbl. MoJIEKyISIpHO-TEHETHUECKHE, OMOXUMHUYECKHE U MaTeMaTHYECKHE
METOJbl H3y4YeHHUs! 3BOMOLMH. ['omMosiormyHble reHbl. COBpEMEHHBIE METOABI IOCTPOSHMS (PHIOTEHETHUECKHX
JICpEBbEB.

XpOMOCOMHBIE MYTaI[{ ¥ BOJIIOLHSI TEHOMOB.

OOmue 3aKkOHOMEpHOCTH (IpaBwiIa) IBOMIOUMH. [Ipunyun cmenvt @ynxyuti. HeoOpaTUMOCTh 3BOJIIOIMU.
AnantuBHas paguanya. HepaBHOMEPHOCTH TEMIIOB BOJIIOIHH.

JdeMoHCcTpanuun

Ioptpetsi: K. M. Bap, A. O. Kosanesckuii, ®. Mronnep, 3. ['ekkens.



Tabmuubl u cxembl: «DUIOTEHETHUECKUH DSl JIOWagn», «APXEONTEPHKC», «3BEpo3yOble SIIEpPhI»,
«Crerouedans», «Punnopurel», «CeMeHHbIE NanopoTHUKH», «buoreorpaduueckue 30HBI 3emmm», «peid
KOHTHHEHTOBY», «Pemukrery, «HaganmpHple cTammy SMOPHOHANBHOTO pPAa3BUTHS ITO3BOHOYHBIX JKHBOTHBIXY,
«['OMONIOTHYHBIE W aHAJIOTHYHBIE OpraHb», «PyINMEHTH», «ATaBH3MEI», «XpPOMOCOMHBIC HAaOOpHI HYEIOBEKa U
mMMITaH3e», «[ TaBHbIe HallpaBIeHHUs IBOMIOLUNY, «O0Ie 3aKOHOMEPHOCTH IBOJFOLIANY.

OOopyznoBaHue: KOJUIEKLUH, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB —OPraHU3MOB, MYJISDKH
TOMOJIOTHYHBIX, aHAJIOTHYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUICKITNH HACEKOMBIX.

Tema 4. IIponcxoskaeHne U pa3BUTHE *KU3HH HA 3eMuie

HayuHble TruMOTE3bl NPOUCXOXKICHUS JKM3HM Ha 3emie. AOuHoreHes u mnaHcnepmus. JloHaydHble
MIPEICTABICHUS O 3apOXKIACHUH JKU3HU (KpeanmnoHHW3M). [HMIoTe3a IMOCTOSHHOTO caMO3apOKICHUS JKM3HH M €€
ompoBepskeHue onsitaMu @. Pemy, JI. Cramnannanmy, JI. [Tactepa. [IponcxoskaeHne 5XU3HN U aCTPOOHOIOTHS.

OCHOBHBIE 3Tanbl HEOpraHWYecKod sBoironnu. IlmaHerapHas (reosiormyeckas) SBOJIOLUS. XUMHYECKas
SBOIIOIUA. AOHWOTEHHBIN CHHTE3 OpraHMYecKMX BemlecTB n3 Heopranmiyeckux. Ompir C. Mmmiepa u I'. HOpm.
O6pa3oBaHne noaMMepoB n3 MoHOMepoB. KoarepBaTHas runote3a A. V. OnmapuHa, runore3a IepBUIHOTO OyIThOHA
k. Xonneiina, reHetuueckast runote3a I'. Mémepa. Pu6osumsr (T. Yek) u runoresa «mupa PHK» V. I'mnbepra.
®dopmupoBaHre MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIETKH.

Uctopus 3emumt u Metompl e€ u3ydeHms. VIckomaemble OpraHHYECKHE OCTAaTKH. | eoXpoHomorus u eé
metonsl. OTHOCHTENbHAs M abCOJIOTHAsl TeOXpOHOJIOTHS. | eoXpoHONOrMueckasi LIKajga: J0HBI, 3pPbI, MEPHOJBI,
STOXH.

HawanpHple »Tamel opraHudeckoi 3BoNONMU. [losiBICHHE M HBOJIONHS MNEPBHIX KIETOK. OBOJIOIHL
MeTabomnm3Ma. Bo3HuKHOBeHHE TTepBBIX 3KOcHCcTeM. COBpeMeHHbIE MUKPOOHBIE OHOTUIEHKH KaK aHaJoT MEepBHIX Ha
3emie coobuiecTB. CtpoMaTonuTsl. [IpokaproTHI U AYKapHOTHI.

IIpoucxoxaeHne SykapuoT (cuMOMOTeHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE BHPYCOB. [IpomcxoxmeHue
MHOTOKJICTOYHBIX OPTaHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYII MHOTOKJICTOYHBIX OPTaHU3MOB.

OCHOBHBIC ITaIlbl IBOJIFOIMHU BBICHIUX pacTeHuil. OcHOBHBIC apoMop¢o3bl pacTeHui. Brixom pacTteHuii Ha
cyury. IlosiBleHHe CHOpOBBIX pacTeHHM U 3aBoeBaHHMe UMM cyuidn. CemeHHble pacTeHMs. IIpoucxoskaeHue
I[BETKOBBIX PACTCHHH.

OCHOBHBIE 3Tambl 3BONIONUU KABOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI XHUBOTHBIX. BeHnckas QayHa.
KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [IepBbie XOpAOBbIE )KUBOTHBIE. JKN3HB B BOAE. DBOIIOLUS
Mo3BOHOYHBIX. [Ipomcxoxknenne amoubuit u pentmnuii. [IpoucxoxaeHne MIICKOMUTAOMMX U OTHI. [IpuHIHIT
KIIFO4YeBOT0 apoMopdo3a. OcBoeHHe 6€CIIO3BOHOYHBIME U TTO3BOHOYHBIMH KHBOTHBIMHE CYIITH.

PazBuTHe xu3HM Ha 3emiie MO dpaM M TMEpHoAaM: apxed, MpPOTEepOo30id, Male030i, Me3030H, KaiiHO30M.
OO6mrast xapaKTepHUCTHKA KIMMaTa U Te0JIOTHYECKUX MpoueccoB. I1osBiIeHNe U pacIBeT XapaKTePHBIX OPTaHU3MOB.
YrineobpazoBaHHe: €ro YCIOBHS U BIIMSHIE Ha Ta30BBII COCTaB aTMOC(EPHI.

MaccoBele BBIMHpPAHHSI — OKOJOTHUECKHE KPHU3UCHI MPOHUIoro. I[IpHYMHBI W CIEACTBUS MAacCOBBIX
BeIMUpaHuid. COBPEMEHHBIN IKOJIOTUYECKUN KPU3UC, ero ocobeHHocTH. [Ipobiema coxpaneHus: 6GnopazHooOpasus
Ha 3emJe.

CoBpeMeHHass CHCTeMa OpPraHWYecKoro Mupa. [IpHHOUIBI KIacCUPUKAMA OpraHu3MoB. OCHOBHEIC
CHCTEMaTHYEeCKHE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpauun

Iloptpers: @. Penu, JI. Cnamnanuanu, JI. [Mactep, . Y. Meunukos, A. Y. Onapun, Ix. Xongein, I'.
Ménnep, C. Munnep, I'. FOpu.

Tabmuie! u cxemsl: «Cxema ombita @. Peany», «Cxema ombita JI. ITacTepa 1o M3y4eHHIO CaMO3apOXKICHHS
)Ku3HM», «Cxema onbita C. Mumepa, I'. FOpu», «OTansl HeopraHM4ecKod 3BoJIOLUNY, «[€0XpOoHOIOrHYecKas
mKanay, «HaganpHble 3Tamsl OpraHUYecKor 3Bomonuny, «Cxema 00pa3oBaHMSA SYKapHOT MyTEM CHMOHMOTEHE3a,
«Cuctema xuBOH mpupoab», «CTpoeHne Bupyca», «Apomophossl pacteHuity, «PuHHOGUTH», «OTHOKIETOUYHbIE
BOAOPOCIN», «MHOIOKIETOUHBIE BOJOpOCIn», «Mxu», «IlamopotHukny», «l'ogoceMeHHble pacTeHUs», «OpraHsl
[[BETKOBBIX pacTeHui», «CxeMa pa3BUTHA J>KABOTHOTO MHUPay», «ApoMopdo3bl KHUBOTHBIX», «[Ipocteiimmey,
«Kumeunononoctasie», «Ilmockue uepBuy», «UneHucToHoTHE», «PHIOB», «3eMHOBOIHBIEY), «IIpecMBbIKaroIIHeCs,
«Ituupy, «Mnekonurawomuey, «Pa3Butue )XU3HU B apXelcKol apey», «Pa3BuTue )XKU3HU B MPOTEPO30UCKON 3pey,
«Pa3BuTHe KU3HU B NaAIE030HCKON spe», «Pa3BuTHE >XHU3HM B ME3030HMCKOM 3pe», «Pa3BuTue KU3HU B
KaifHO30HCKOH 3pey, «CoBpeMeHHas CICTeMa OPraHHIECKOTO MHUPay.

O6opynoBaHue: TepOapuu PacTeHWH PA3IMYHBIX OTIENOB, KOJUICKIIMM HACEKOMBIX, BIIQYKHBIE TpernapaThl
JKUBOTHBIX, PAKOBHMHBI MOJUIIOCKOB, KOJUIEKLIUU WIJIOKOKHX, CKEJIEThl MO3BOHOYHBIX XHBOTHBIX, Uydesia NTHUL] U
3Bepei, KOJJIEKIIUM OKaMEHENIOCTEH!, MOJIE3HBIX UCKOMAEMbIX, MYJISKH OPraHUYeCKUX OCTaTKOB OPraHU3MOB.



Bupryanbnas Ja0oparopHasi padora «MogenupoBaHue omnelToB Mumnepa—tOpu 1o u3ydeHuro
aOMOTeHHOT0 CUHTE3a OPraHMYECKUX COSAMHEHUH B IEPBUYHOM aTMoc(epey.

JlaGopatopHas pa6ora «/3yueHne n onucaHWe HCKOTIAEMbIX OCTAaTKOB JIPEBHUX OPTaHH3MOBY.

IIpakTuyeckas padora «3yueHne oCOOCHHOCTEH CTPOCHHS PACTCHUN Pa3HBIX OTACIOB)Y.

IIpakTuyeckas padora «/3ydyeHre ocoOOCHHOCTEH CTPOCHUS TO3BOHOYHBIX )KUBOTHBIX).

Tema 5. IIpoucxoskaeHue 4eJ10BeKa — AHTPOIIOTeHe3

Pasnensl u 3aga4n aHTpONONIOruk. MeTOAbl aHTPOTIOJIOTHH.

CraHOBJIE€HUE TIPEJICTABICHUH O TPOUCXOXKIACHUU dYeloBeka. Pemuruosnelie Bo33peHus. CoBpeMEHHbIE
Hay4HbIE TEOPHH.

CXonCcTBO 4enoBeKa € XMBOTHBIMH. CHCTEMaTHYECKOE IIOJIOKCHHE deloBeKa. CBHIETENBCTBA CXOACTBA
YelloBeKa C JKMBOTHBIMH: CPaBHUTEIHEHO-MOPQOIOTHIECKHE, SMOPHOIOTHICCKHE, (PH3HOIOTr0-OHOXIMUYECKHE,
nosefeHueckue. OTaUUMs 4eloBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHHE U KOMIUIEKC CBSI3aHHBIX C HUM IIPH3HAKOB.
Pa3BuTHE roI0BHOrO MO3ra U BTOPOM CUTHAIBHON CHCTEMBI.

JBmwxymue cuisl ((hakToOpsl) aHTPOIIOTeHe3a: ONOoTrHUecKue, conpaibabie. COOTHOMEHHE OHOIOTHIECKIX
Y COLMANIbHBIX (paKTOPOB B aHTPOIIOT€HE3eE.

OCHOBHBIE CTaJMU aHTpolloreHe3a. PaHHME uenoBekooOpasHble 00€3bsSHBI (IPOKOHCYNBI) M paHHHE
MOHTU/IBI — OOIIHUE MPEIKH YeJIOBEKOOOPa3HBIX 00€3bsSH M JIOACH. ABCTPAIONNTEKH — JBYHOTHE HPEIKU JIOJCH.
UenoBek yMelblil, NEpBble M3TOTOBIEHUS Opyaud TpyAa. UemoBek MpsIMOXOISLIUM YU NEPBBIM BBIXOX JIOACH 3a
npenensl Appuku. YenoBek reipenbOeprckuii — oOMIMH NpenoK HeaHIepTaJbCKOTO YeNOBeKa W YeloBeKa
pasyMHoro. YenoBek HeaHAEPTaNbCKUH KaK BHJ JIIOJAEH XOJIOIHOrO KinMmara. YenoBek pasyMHBI COBPEMEHHOTO
THIIA, IEHUCOBCKHH YEJI0OBEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneoreneTika u najseoreHOMHUKa.

OBOJIOLMST COBPEMEHHOTO 4elloBeKa. ECTeCTBEHHBIH OTOOp B MOMyNSUMAX 4YeloBeka. MyTalMOHHBIH
npouecc u mosuMop¢usM. IlomynsnnoHHBIE BONHBL, Ipedd TeHoB, murpamus u «3(dext ocHoBaTems» B
HOITYJISIUSIX COBPEMEHHOTO YEI0BEKA.

YenoBeueckue pacel. [lonsaTue o pace. bonbmue pacel: eBponeounHas (eBpasuiickas), aBcTpajao-HErpouaHas
(3xBaTopUasbHasi), MOHTOJNIONIHAs (a3UaTCKO-aMepUKaHCKas). BpeMs u ImyTH pacceseHusl yelloBeKa IO IIaHeTe.
EnuncTBO 4enoBedeckux pac. HaywHas HECOCTOSTENBHOCTH pacu3Ma. IIprcrnocoOIeHHOCTh YeloBeKa K pa3sHbIM
YCIOBUSIM OKpy’Karomied cpexapl. BimsHue reorpadmdeckoil cpempl u apeiida reHoB Ha Mopdoioruio u
(hu3MOIIOTHIO YeToBeKa.

MexancunuIuiiHapaele  MeToabl B (usndeckod  (OMOJIIOTHMYECKOH) aHTPOMOJOTHH. DBOJIOIMOHHAS
AHTPOIIOJIOTUSI M MAaJ€OaHTPOIOJIOrHsl YEJIOBEUECKUX Momyssanuil. buoconuanbHble HCCIENOBaHMS MPHPOJIBI
geJioBeKa. VcciaenoBanne KOIBOIOIH OHOIOTHYECKOTO U COLMATBHOTO B YEIOBEKE.

JdeMoHCcTpauuu

Ioptperst: Y. dapBun, JI. Jluku, 5. 5. Porunckuit, M. M. I'epacumos.

Tabmuupl W cxeMmbl: «MeToasl aHTpomoiorun», «[0JOBHOH MO3r denoBekay, «YemoBekooOpasHbIe
00e3psHBI», «CKeneT uenoBeKa W CKeJeT MIMMIIaH3e», «PyIUMEHTBl M aTaBU3MBDY, <«JIBWKyIIue CHIIBI
aHTpOIIOreHe3a», «OBOJIONUOHHOE JPEBO 4eJIOBeKay», «ABcTpanonurek», «UemoBek ymensli», «YHenosek
OpAMOXOJAIMHNNY, «JleHncoBckui uyenosex» «Heanneprambipy, «KpoManboHIB», «I[Ipenku denoBekay, «ITamsl
HBOJIIOIMHN YeJI0BeKay, «Packl 4eIoBeKay.

OObopynoBaHue: MYJSDKH OKaMEHEJOCTEH, INpPEeJMETOB MAaTepHaIbHOW KyJBTYPHI IIPEIKOB UEJIOBEKa,
penponykuuu (dpororpadun) KapTuH ¢ MHPOIOTHISCKAMHU U OMOTICHCKUMHU CIOKETaMHU MIPOUCXOKACHHUS YEIIOBEKa,
(dororpagun Hax0JOK MCKOIAEMBIX OCTATKOB 4YEJIOBEKa, CKEJIET 4eJOBEeKa, MOJIENIb Yepera uelloBeKa U ueperna
IIMMITIaH3€, MOJIENIb KUCTH YeJIOBEeKa M KUCTH INMIIaH3€, MOJIENTH TOpca MPEIKOB YeIOBEKa.

JlaGopaTtopunass pab6ora «/3ydeHHe OCOOCHHOCTEH CTPOCHHS CKelleTa 4YellOBEeKa, CBS3aHHBIX C
MPSAMOXOKACHUEM).

IIpakTnyeckas padora «/3ydeHue SKOJIOTHIECKUX AN TAIlMiA YeTOBEKay.

Tema 6. Jkxonorusi — HayKa 0 B3aHMOOTHONICHUSIX OPraHM3MOB M HAJ0PraHNM3MEHHBIX CHCTEM C
OKpYy:Kaloulei cpeaoit

3apokIieHue U pa3BUTHE dKoJoruu B Tpynax A. I'ymbonbpara, K. @. Pynee, H. A. CeBepropa, O. ['ekkens,
A. Tencnu, B. H. Cykauépa. Pa3nens! u 3agauu skonoruu. CBsi3b 3KOJIOTUU C JPYTUMH HayKaMU.

Meronsl skonoruu. IloneBble HaOmoOAeHHA. DKCIEPUMEHTHl B JKOJOTHH: TPHPOAHBIE W Ja0OpaTOpHBIC.
MopenupoBaHue B 9KOJOTHH. MOHUTOPHUHT OKPYKAIOIIEH CPeIbl: IOKATbHBIN, pETHOHAIBHBIN U TJI00ATBHBIH.

3HadyeHHEe HKOJIOTHUECKMX 3HAHWH Ui YelloBeKa. DKOJOTHYECKOEe MHPOBO33PEHHE KaK OCHOBa CBS3EH
yeNoBeuecTBa ¢ Npupooi. opMupoBaHUE 3KOIOTHIECKON KYIbTYPhI U 3KOJIOIMYECKON IPAMOTHOCTU HACEIECHUSL.

JemMoHcTpanuu



Ioprpetsr: A. I'ymbomsar, K. ®@. Pynee, H. A. Ceepuos, D. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuubl n cxemsl: «Pasgensl skomorun», «Mertoapl skonorum», «CxemMa MOHHTOPHHIA OKpY)KaloIleH
CpenbD».

JlaGopaTopHas padoTa «/3ydeHrne METOIOB SKOJIOTHICCKUAX UCCIICTOBAHIIT.

Tema 7. Opranusmsl 4 cpea 00UTAHMSA

Okonornyeckue (akTopsl U 3aKOHOMEPHOCTH MX neictBus. Knaccudukanus skonorndyeckux (hakTopos:
abuoTtHyeckue, OMOTHYECKHE, aHTPOMOreHHbIe. OOIHe 3aKOHOMEPHOCTH IEHCTBHSA SKOIOTHYECKHX (DaKTOPOB.
[pasuio muanmyma (K. HInpenrens, 0. JIudux). TonepaHTHOCT. DBpUONOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue ¢axrtopel. CBeT Kak dKoJorudeckuit dakrop. JleficTBHE pa3HBIX y4acTKOB COJHEYHOTO
CIEKTpa Ha OPTraHU3Mbl. DKOJIOTHYECKHE TPYIIBl PACTEHUH M )KUBOTHBIX I10 OTHOLICHUIO K cBeTy. CHUrHaIbHAs pOJb
ceera. GoTonepuoausm.

Temneparypa kak skosormdyeckuil dakrop. JleiicTBre Temmneparypbl Ha opraHu3Mbl. [loHKHIOTEpMHBIE H
TOMOHOTEPMHBIE OPTaHN3MBbl. DBPUTEPMHBIEC M CTEHOTEPMHBIE OPTaHU3MBI.

BraxxaocTs Kak skosormdeckuii akrop. [IprcnocoOmenus pacteHuil K Moanep kaHUI0 BOAHOTO OajaHca.
Knaccudukanus pacteHui 10 OTHOLIEHUIO K Boje. [Iprcnoco0ieHns >KUBOTHBIX K H3MEHEHHIO BOJJHOTO PEXKHMA.

Cpenpl oOWTaHMS OPraHM3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, I[OYBEHHAs, INIyOMHHAs IOJIOYBEHHAs,
BHYTpHOpraHu3MeHHas. DH3NKO-XMMHYECKHE OCOOEHHOCTH cpel OOWTaHUs oOpraHu3MoB. [IpucmocoOnenus
OPTraHU3MOB K HU3HH B Pa3HbIX Cpeaax.

Buonormueckue putMmbl. BHemHume U BHyTpeHHHE pUTMBL. CyTOuHBIE U TOJUYHBIC PUTMBIL.
[Iprcocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBHH KU3HU.

Kusuenusie popmel opranu3moB. [lorsTre o xu3HeHHOH (opme. XKu3HeHHBIE POPMBI pacTeHUI: 1epeBbs,
KyCTapHHKH, KYCTapHWUYKM, MHOTOJETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKHM3HEHHbIE (OPMBI IKMBOTHBIX:
THUIPOOHOHTEI, TeOONOHTHI, a3pOOHOHTE. OCOOCHHOCTH CTPOCHUS B 00pa3a KHU3HM.

Bruotnueckue Gpaxropsl. Buabl 0MOTHYECKHX B3aMMOJCHCTBUN: KOHKYPEHIIHSA, XUITHIIECTBO, CAMOHO3 H €TO
¢dopmer.  ITlapasutusMm, Koomepaims, MYTyalu3M, KOMMEHcamu3M (KBapTHPAHTCTBO, HAXJICOHHYECTBO).
Herpoduueckne B3ammopeicTBus (Tomudeckue, ¢opudeckue, Qadbpuueckue). 3HaueHHE OHOTHYECKUX
B3aUMO/ICHCTBUI AT CYIIECTBOBaHMS OPIaHU3MOB B cpeie ooutanus. [IpuHINT KOHKYPEHTHOTO HCKIFOUCHHSI.

JdeMoHcTpauuun

Tabmuupl 1 cxembl: «IKkosorudeckue Gpakrops», «CBETOBOM CIIEKTP», « DKOJIOTUUECKHE TPYIIIbI JKHBOTHBIX
[0 OTHOIICHHWIO K CBEeTY», «TeIUIOKpOBHBIC >KMBOTHBIE», «XOJIOJHOKPOBHBIE >XHBOTHBIE», «Du3noioruueckue
aJlanTanuyd KUBOTHBIX», «Cpenpl oOMTaHMs OpraHu3MoB», «bnonormdeckue puTMbl», «KnN3HEHHBIE (OPMEI
pacTtenuii», «KusHeHHbIEe POPMBI JKUBOTHBIX», «DKOCHCTEMA MTUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO
necay, «lenu nmutanusy, «XuuHIIECTBOY, «Ilapazutuzm», «KonkypeHuusn», «Cum6mo3y, «KoMMeHcamm3m.

ObopynoBanue: repOapuu pPacTeHHMH W JKUBOTHBIX, NPHUCIIOCOOJICHHBIX K BINSHHUIO Pa3JIMIHBIX
HKOJIOTHUECKUX  (DAaKTOPOB, TepOapuy  CBETONIOOMBBIX, TEHENIOOMBBIX W  TEHEBBIHOCIUBBIX  pACTEHHI,
CBETOMIOOMBBIC, TEHETIOOUBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE PAaCTEHUs, repOapui U KOJJIEKIINH TeIUIOIIO0MBBIX,
3UMOCTOMKHX, MOpPO30yCTOHYMBBIX DPACTEHHMH, Uydena NTHI ¥ 3Beped, repOapuu pacTeHHH, OTHOCSIIUXCS K
rurpoduTam, kcepouram, Me3opuTaM, KOMHATHbIE PACTEHHUS AaHHBIX T'PYIII, KOJUIEKIIUH >KUBOTHBIX, OOUTAIOIINX
B Pa3HBIX Cpefax, rep0apuy M KOJUIEKLIUH PACTeHUI M )KUBOTHBIX, 00JIaJalOIMX YepTaMHu MPHUCIIOCOOJICHHOCTH K
CE30HHBIM M3MEHEHMSM YCIIOBHH KH3HHM, repOapui M KOJUICKIIMM PACTEHUH M >KUBOTHBIX Pa3JIMUHBIX KU3HCHHBIX
(hopM, KOJIIEKIINH KUBOTHBIX, YIACTBYIOIINX B Pa3IMUHBIX OMOTHYECKHUX B3aUMO/ICHCTBUIX.

JladopaTopHasi padoTa «BrlsBIeHHE TPUCTIOCOOIEHU OPTaHU3MOB K BIUSTHUIO CBETAY.

JladopaTopHasi paboTa «BplsiBIeHHE PUCTIOCOOTEHUI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPhI».

JlaGopaTopHas padoTa «AHaTOMUYEeCKHAE OCOOCHHOCTH PACTCHUH M3 pa3HBIX MECT OOUTAHUSY.

Tema 8. Jxos10rusi BUAOB M MOMYJIS M

OKOJIOTHYECKHE XapaKTepUCTUKW momynsamuu. llomymsimus kak — Omojormdeckas cucrema. Pois
HEO/JIHOPOJHOCTH Cpeabl, (u3uueckux OapbepoB W 0OCOOEHHOCTEH OWOJOTMH BHIOB B  (OPMHUPOBAHUH
MPOCTPAHCTBEHHON CTPYKTypbl mnomyssinuil. OCHOBHBIE TOKa3aTeNd MOMYJSALUUM: YHCICHHOCTb, IIOTHOCTb,
BO3pAcTHAs U TOJIOBAs CTPYKTYPa, POXKIAEMOCTh, IIPUPOCT, TEMI POCTa, CMEPTHOCTH, MUTPAITHS.

Okonorudeckas CTpykTypa nomyisinuu. OLieHKa YHCIEHHOCTH MOMyNALMU. J(MHAMMKAa HONYyJISNUM U €€
perynsanus. buorndeckuit noreHuman mnomynsuud. MojenupoBaHue AMHAMHUKH nomynsiuuu. Kpusele pocta
YHCIICHHOCTH MOMyJIui. KpuBeie BEDKUBaHUS. Perymsmus dnuciieHHOCTH NOMYJISAIUNA: poib (aKTOPOB, 3aBUCSIINX
1 HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHYECKUE cTpaTeruu BUIoB (- u K-ctparerun).

[TonsiTre 06 »Konormueckoil Hume Buaa. MecrooOuraHue. MHOroMepHas MOJIENIb SKOJOTMYECKONW HHUIIN
Jx.M. XaTuuncona. Pa3mepsl skonoruueckoit Huiy. [loTeHuuanbHas v peaqu3oBaHHasT HULLIH.



Bun kak cucrema nomymsuui. Apeansl BUIOB. BuIbl M MX KM3HEHHBIE CTPATETMH. DKOJOTMYECKHE
9KBUBAJICHTHI.

3aKOHOMEPHOCTH HOBEICHHS M MUTPAINi )KUBOTHBIX. bronornieckie HHBa3NM 1y KEPOIHBIX BUIIOB.

JdeMoHcTpauuun

IToptper: Jx. 1. XaTunHCOH.

Tabmuubl ¥ cXeMbl: «OKOJOTMYECKHE XapaKTePUCTHKH Momyisuuu», «[IpocTpaHcTBeHHass CTPYyKTypa
HOMyAnun», «Bo3pacTHble MUpaMuAbl NOMyIALUH», «CKOPOCTh 3acCENCHUs] MOBEPXHOCTH 3€MIIM Pa3IHIHBIMU
opranuszmamm», «Mogenb 3xonorudeckoit Humu [Jx. Y. Xatunaconay.

O6opynoBanue: repdapuy pacTeHUH, KOJUIEKIIUU KUBOTHBIX.

JlaGopaTopHas padota «IIpucrocobneHns ceMsiH paCTeHHI K PacCEeICHUIOY.

Tema 9. Jkos0rus c000IIECTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBa oprann3MoB. broneHos u ero ctpykrypa. CBsi3u MEXIy OpraHU3MaMH B OMOLIEHO3E.

Okocucrema Kak oTkpsiTas cuctema (A. k. Tercnn). yHKIHOHATBHBIE OJIOKH OPTaHU3MOB B 3KOCHCTEME:
MPOAYIEHTH, KOHCYMEHTEHI, peayleHThl. Tpodudaeckue ypoBHu. Tpodudeckue nemnu u cetu. Adnorndyeckue OJI0KH
skocucteM. [104BBI U MBI B 3KOCHCTEMaX. KpyroBOpOT BEIIECTB M TOTOK SHEPTUH B SKOCHCTEME.

OCHOBHBIE TIOKa3aTeNn YKOCHCTEMBL. bruomacca 1 mpoyKius. DKOJOrHYecKUe MUpaMUIbl YUce, OHOMacChl
Y SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HampaBieHHbIE 3aKOHOMEpHbIE
CMEHBI C€OO0IIeCTB — CyKueccud. llepBUUHBIE M BTOPUYHBIE CYKLECCHMM M HUX HPUYHUHBL. AHTPOIOTCHHBIE
BO3JeHcTBUS Ha cykueccnu. KimmakcHoe cooOmiectBo. bropasHooOpaswe W MOMHOTa KPyroBOpPOTa BELIECTB —
OCHOBA YCTOWYHMBOCTH COOOIIIECTB.

[IpupoaHbie SKOCUCTEMBI. DKocucmemsl 03€p U pex. IKocucmemvl Mopel U oKkeanos. IKocucmemvl MyHOp,
Jlecos, cmeneitl, NyCMmulHtb.

AHTPONIOTEHHBIE JKOCHUCTEMBI. ATpO’KOCHCTEMa. ArponeHo3. Pasmuuust MexXIy aHTpPONOTEHHBIMH U
MPUPOJTHBIMU 3KOCHCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oposckas ¢iopa u payna. CuHaHTpONH3aLUs
ropojackoit ayHsl. bruosnormueckoe n X039HCTBEHHOE 3HAUCHNE arpOIKOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHMS OCHOBHBIX B3aMMOJCHCTBHH OpPTraHM3MOB B JKOocucTeMax. Poab
KACKAOH020 ¢hghexma u 8U006-20UPUKamopos (Kiouesvlx 6u008) 6 Gynkyuonuposanuu sxocucmem. IlepeHoc
SHEPTUH M BEIIECTB MEXIY CMEXHBIMH 3KOCHCTEMaMH. Y CTOHYMBOCTH OPraHU3MOB, HMOMYJSAIUH M 3KOCHCTEM B
YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3JICHCTBHI.

Mexanusmol  8030eticmeusi  3a2pA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCHEMHOM  YPOBHAX, OCHOBbI IKOJIOSUUECKO20 HOPMUPOBAHUA  AHMPONOSEHHO20
6030eticmausi. MeTo10I0THsl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIIOTCHHBIX SKOCHCTEM.

JdeMoHCcTpauuun

IToptper: A. . Tencnn.

Tabmuuer 1 cxemsl: «CTpyKkTypa OHOIEHO3a», «DKOCHCTEMa IIUPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTEMa
XBOHMHOTO Jieca», «DyHKIMOHAJIBHBIE TPYMIIBI OPTaHU3MOB B 3KOcHucTeMe», «KpyroBopoT BELIECTB B 3KOCHCTEMEY,
«enu nurtanus (macTOMIIHASA, AETPUTHAS)», «OKOJOTHUYECKas NMHpaMHIa YHCET», «IKOIOTHYecKas MUpamMuaa
O6uomaccel», «OJKoylormyeckas mnupamuia d3Heprunm», «OOpasoBanue Oosora», «[lepBuuHast CyKIeccus»,
«BoccranoBnenne seca mocne moxkapay, «IKOCHCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BemecTB M IOTOK
SHEPrHUHU B arpoueHnose», «I[Ipumepsl ypOosKocHCTEM.

O6opynoBanue: TepOapuu pacTeHM, KOJUICKIIMM HACEKOMBIX, Yydela NTHIl W 3Beped, repOapuu
KyJIbTYpPHBIX M AUKOPACTYIIMX PACTEHHUH, aKBApUYM KaK MOJIEJIb SKOCUCTEMBI.

IMpakTuyeckas padora «/3ydeHue u onucanue ypooIKOCUCTEMBI.

JlabopaTopHasi padora «/3ydeHme pa3zHOOOpa3Wsi MEJKWX IMOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX
JKOCUCTEMAX).

IKeKypenst «IKCKypcHsi B TUIIMYHBIA OnoreoneHos (B 1yOpaBy, Oepe3HsIK, ebHUK, HA CYXOJOJbHBIN HIIH
MMOWMEHHBIH JIyT, 03ep0o, 00JI0TO)».

IKeKypeust «IKCKYpeus B arpodKocHcTeMy (Ha T10JIe MM B TEIUIMYHOE X035HCTBO)».

Tema 10. Buocdepa — rnmodanbHast IKOCHCTEMA

bruocdepa — obmeruianetapHas 000j049ka 3eMild, TII€ CYIIECTBYET WM CYIIECTBOBAJA XH3Hb. PazBurne
npencTaBieHui o 6bnocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepraackoro o 6uochepe. Obnactu 6uocdepsr u eé
coctaB. JKuBoe BemiecTBo 6ocdeps! U ero GyHKIHH.



3aKOHOMEpHOCTH cyliecTBoBaHuss Ounocdepsl. OcoOeHHOCTH OHOC(Ephl Kak TriI00albHOH 3KOCUCTEMBIL.
Junamnueckoe paBHoBecue B 6noctepe. KpyroBopotsl BemecTs M OMOreoxuMuyeckrue HUKIbL (Yriaepoza, a3oTa).
PurmmaHOCTS sIBNICHMIA B 6rocdepe.

3onansHOCTH Omocdepsl. [lorsTrue o 6mome. OCHOBHBIE OHMOMBI CYIITH: TYHIpA, XBOHHEIE JIeca, CMEIIaHHEIC
Y IIUPOKOJIMCTBEHHEIE JIeca, CTEIH, CaBaHHbI, ITyCThIHHU, TPOIIMYECKHUE Jieca, BBICOKOTOPhs. KiuMmar, pacTUTeIbHbIH
Y )KMBOTHBI MUpP OMOMOB CyYIIIH.

CrpykTypa 1 GyHKINS )KABBIX CHCTEM, OIIEHKA X PECYPCHOTO MOTEHITHAala 1 OnocepHbIX QyHKINH.

JdeMoHCcTpanuu

IToptpetsr: B. Y. Beprnaackuii, 3. 3rocc.

Tabmumer u cxemsl: «['eocdeprr 3emmm», «KpyroBopor asora B mpupope», «Kpyrosopor yriepoma B
npupoae», «Kpyrosopor kuciopoma B mpupone», «KpyroBopor Boxel B mpupoae», «OCHOBHBIE OHOMBI CYIIN»,
«KnmumaTtnueckue nosica 3emnu», «Tynapay, «Taiira», «Cmenanusiii necy, «lllnpokonaucTBeHHslit necy, «Crenby,
«CaanHay, «[lycTeiasy, «Tpommaeckuii gecy.

Ob6opynoBanue: repOapuy pacTeHUH pa3HBIX OMOMOB, KOJUIEKIIHN )KHBOTHBIX.

Tema 11. YesioBek U OKpY:xKaI0LIas cpeaa

DKoJorMYecKnue KpU3UChl U MX NpUuYuHbBL. Bo3zeiicTBue yenoBeka Ha Ouocdepy. 3arpsisHeHNE BO3AYIIHON
cpenbl. OxpaHa Bo3ayxa. 3arpsi3sHEHHE BOAHOW cpepl. OXpaHa BOAHBIX pecypcoB. Paspymenune moussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpONOreHHOE BO3CHCTBUE HA PACTHTENBHBIA U XKHMBOTHBIH MHp. OXpaHa pacTUTENIBHOTO U )KUBOTHOTO
mupa. OCHOBHBIE NPUHIMUIIBI OXpaHbl Npupoasl. KpacHsle kHuru. Ocobo oxpaHseMble TPHUPOIHBIE TEPPUTOPUH
(OOIIT). boranudeckue canpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIC ~ TPUHLUIIBI ~ YCTOWYMBOTO  Pa3BUTHs  4YeJoBeyecTBA M NPUPOABL.  PanmoHaibHOE
MPUPOJONIONE30BaHNE M COXPaHEHHE ONOJIOrHIecKOro pasHooOpas3us 3emsn. OOme 3aKOHOMEPHOCTH TTI00aIbHBIX
9KOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPH3HCA U €T0 BEPOSATHBIE TOCIIEICTBHUSI.

Pa3Butne MeTOI0B MOHMTOPHMHIA Pa3BUTHUS ONACHBIX TEXHOT€HHBIX IMpolueccoB. Cucmemuvie ucciedosanus
nepexoda K pecypcocbepezaiowei U KOHKYPEHMOCHOCOOHOU 3Hepeemuke. bBuonoeuueckoe pasnoobpasue u
ouopecypcvl. Hayuonanvnvie un@opmayuonmvie cucmemvl, obecneuugarowjue O00CMyn K unpopmayuu no
COCMOAHUIO OMOeNnbHbIX 6U008 U 3Kocucmem. OCHOBbL dKOpeabUIUMAYUU IKOCUCMEM U CHOCODO8 OOpbOBL C
buonogpescoenusmu. Pexonempyryus Mopckux u HazemHwix IKOCUCIEM.

JdeMoHcTpauun

Tabmuuel u cxemsl: «3arpsisHeHHE atMmocdepbl», «3arpsisHeHue Truapochepsl», «3arpsa3HEHHE IOYBBD»,
«[TapHuKkoBbIi 3hdexT», «Ocobo oxpaHsIeMble IPUPOIHBIE TEPPUTOPUNY, «MOJENH YIIPaBIIEMOro MUPaY.

Ob6opynoBanue: (Gortorpadhuu OXpaHAEMbIX pacTeHHN M KUBOTHBIX KpacHoii kuuru Poccuiickoit ®denepanuu,
KpacHoil kauru peruona.



INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUA TPOI'PAMMBI ITO BUOJIOT'NU HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHs OOYYalOIIMMHMCS NPOrPaMM CPEIHEro
o01mero 06pa3oBaHKA: INIHOCTHBIE, METANIPEAMETHBIC U IIPEIMETHBIC.

B cTpyKType JNHMYHOCTHBIX pE3yJbTAaTOB OCBOCHUS INMPOTPaMMBbl 110 OHOJIOTHH BBIAEJIEHBI CIETYIOIINE
COCTaBJIAIOLINE: OCO3HaHWE OOYYAIOMIMMHCS POCCHHCKOW TPaXKIAaHCKOM WIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATENIBHOCTH M CAMOOIPENCIICHHIO, Haauyue Momusayuu K OOy4IEeHHIO OWOJIOTHH,
yeaenanpasiennoe pazeumue BHyTPEHHUX yOSKICHUH INYHOCTH HA OCHOBE KJIFOYEBBIX IEHHOCTEH U HCTOPUYECKUX
TPaauIUMH Pa3BUTH OMOJIOTHUECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCHb 00yYalOUIUXCsl PYKOBOJICTBOBATHCS B
CBOEH IESTENbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, IIPUCYIIUMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHus,
Hanuyue npagoCcoO3HAHUs SKOIOTHIECKON KYIBTYPBI, CHOCOOHOCMU CMAUMb TIENH ¥ CTPOUTD )KN3HCHHBIC TITaHBI.

JIn4HOCTHBIE pPE3yNbTAaThl OCBOCHUSI MPOTPAMMBI MO0 OHMOJIOTMH JOCTHIAIOTCS B EOUHCTBE Y4EOHOW U
BOCIIUTATEIbHON JEATENbHOCTH B COOTBETCTBHM C TPAJULUOHHBIMU POCCUICKHMMM  COLMOKYJIBTYPHBIMH,
UCTOPHYECKUMH W J[yXOBHO-HPABCTBCHHBIMH IIEHHOCTSMH, NPUHATBIMH B OOIIECTBE NPAaBWIAMH W HOPMAMH
MOBE/ICHHS M CIIOCOOCTBYIOT MpOoIieccaM CaMOIIO3HAHMsI, CAMOBOCIIMTAHUSI U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3ULMK JUYHOCTH, MAaTPUOTH3MA M YBAXKEHHMA K 3aKOHY U IPABOMOPAIKY, YEJIOBEKYy TpyAa M cTaplieMmy
MOKOJICHNIO, B3aWMHOTO YB@KCHHS, OCpEKHOTO OTHOIICHHS K KyIbTypHOMY HAclI€AWI0O W TpaguLusIM
MHOTOHallMOHAIBHOT0 Hapoaa Poccuiickoit @eaepanuu, Npupoae U OKpyKarollen cpele.

JImuHOCTHBIE pe3ynbTaThl OCBOEHHS y4deOHOro mpenmera «buomorus» MOMKHBI OTpaXkaThb TOTOBHOCTh U
CIIOCOOHOCTHh 00YYaIOIINXCSl PYKOBOACTBOBATHCSA CHOPMHUPOBAHHOW BHYTPCHHEH MO3MIMEH JMYHOCTH, CHCTEMOM
[IEHHOCTHBIX OPHEHTAIMH, O3UTHBHBIX BHYTPEHHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJAWUIMOHHBIM IEHHOCTSIM
pOCCHiCKOTO 0O0IIeCTBa, pacUIMpPeHUE JKU3HEHHOTO OIBbITa W ONbITa JAEATEIBHOCTH B MpOLECcCe pear3alnuu
OCHOBHBIX HallpaBJICHUH BOCIUTATEIbHOMN AEATEIHHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpa:IaHCKOro BOCHUTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3MIMK OOydYaloIerocs KaKk aKTHBHOTO M OTBETCTBEHHOI'O UJIEHA
poccuiickoro o0IIecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IpaB M 00A3aHHOCTEH, yBa)KEHNE 3aKOHA U IIPaBOTIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MAEATEIHHOCTH NPH CO3MAHHHM YUEOHBIX IIPOCKTOB, PEIICHUH
y4eOHBIX U T03HABATEIBHBIX 3124, BBINOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPENEeNATh COOCTBEHHYIO IMO3UIMIO MO OTHOIICHHIO K SIBICHHUSAM COBPEMEHHOW >KU3HH U
O0OBSCHATE €€;

YMEHHE Y4YUTHIBATh B CBOMX JEHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aUMOJECHUCTBUS JIONEH C
pa3HBIMH YOeXKIEHUSIMH, KyJIbTYPHBIMH IICHHOCTSMH M COLMAIBHBIM TTOJI0KEHUEM;

TOTOBHOCTE K COTPYAHHYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHHS YYEOHBIX, MO3HABATEIBbHBIX W
WCCIIEZIOBATEIbCKUX 3a/1ad, YBaKUTEIBHOTO OTHOLICHHS K MHEHHIO OINIOHEHTOB NPH OOCYXICHHWH CHOPHBIX
BOIIPOCOB OHOJOTMYECKOTO COEPIKaHuU,;

TOTOBHOCTb K TYMaHHTapHOW U BOJOHTEPCKON AEATENBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHUHUCKON TPakJaHCKOW MIACHTHYHOCTH, IIATPUOTH3MA, YBKECHHUS K CBOEMY Hapoy,
YyBCTBA OTBETCTBEHHOCTU nepel PoauHo#, ropaoctu 3a cBoi Kpai, cBOX PonuHy, CBOH $3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K IMPHPOJHOMY HACHEIMI0O M MaMSITHUKAaM MPUPOABI, NOCTIDKeHHSIM Poccum B
HayKe, HCKYCCTBE, CIIOpTe, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCHMCKNX YYEHBIX B CTAaHOBICHHWE M Pa3BUTHE OWOJIOTWH, MOHHUMAaHMS
3HaYCHMs1 OMOJIOTUH B TIO3HAHUH 3aKOHOB NPUPO/IBI, B )KU3HHU YEJIOBEKAa U COBPEMEHHOTO 00IIEeCTBa;

uerHas yoex1€HHOCTh, TOTOBHOCTH K CITYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTE 3a €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HaHME AYXOBHBIX LIEHHOCTEN POCCUICKOrO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEJCHNS;

CIOCOOHOCTh OIIGHMBATh CUTYAaIMI0O W TPHHAMATh OCO3HAHHBIE DPEIICHHS, OPHUEHTHPYSACh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIa/1a B IOCTPOSHHUE YCTOWYHMBOTO Oy IylIero;



OTBETCTBEHHOE OTHOLICHHWE K CBOUM POAMTENSIM, CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO IPUHSITHUS
LEHHOCTEH CeMEWHOM JKM3HH B COOTBETCTBUH C TPAIULIMSIMU HaporoB Poccun;

4) 5CTeTHYECKOr0 BOCIIMTAHUS:

3CTETHYIECKOE OTHOIICHNE K MUPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpyia, OOIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHE SMOLUOHAIBHOTO BO3IEHCTBHSI )KUBON NMPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXXCHHUIO B Pa3HBIX BHAAX MCKYCCTBA, CTPEMJICHHE MPOSBILITH KaueCTBA TBOPUECKOM
JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHUsA, (OPMHPOBAHUS KYJIBTYPHI 3/0pPOBbS H JIMOIMOHAJILHOIO
Os1aromoJryums:

MOHMMAaHWE ¥ peaju3alus 37J0pOBOTO M 0e30macHOro oOpasa >KM3HH (3I0pOBOE THTAHHE, COOJIOICHHUE
TUTHEHUYECKUX TpaBWI M HOPM, COAJlaHCUPOBAaHHBIM PEXUM 3aHATHH M OTIbIXA, peryisipHas Qu3ndeckas
aKTUBHOCTH), OEpEeKHOTO, OTBETCTBEHHOTO W KOMIICTEHTHOTO OTHOMIICHHS K COOCTBEHHOMY (H3MUYECKOMY H
MICUXWIECKOMY 37I0POBBIO;

MOHMMaHKE [IEHHOCTH MTPaBWJI HHAMBUAYAJIBHOTO M KOJUIEKTHBHOTO O€30I1aCHOTO TOBEJCHUS B CUTYaLMSIX,
YIPO’KAIOLINX 3I0POBBIO M )KU3HH JIOJEH;

OCO3HAaHHWE IIOCICACTBHH M HENPHUATHS BPEOHBIX NPHUBBIUCK (YMOTPEOJCHUS ajKOToNsl, HAPKOTHKOB,
KypeHHs);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTB K TPYZly, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPyAOIooue;

TOTOBHOCTh K aKTHBHOW IEATENLHOCTH TEXHOJOTMYECKOW M CONMAIBLHON HAIpPaBICHHOCTH, CIIOCOOHOCTD
WHUIIUHUPOBATD, IJIAHUPOBATH U CAMOCTOATCIIbHO BBITIOJTHATH TaKYIO ACATCIbHOCTD,

MHTEpeC K pa3IuyHbIM cepaM mpodeccHoHaNbHON AeATEIbHOCTH, YMEHNE COBEPIIATh OCO3HAHHBINH BHIOOD
Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO ¥ CaMOOOPa30BaHUIO Ha MPOTSKEHUH BCEil KHU3HMY;

7) 3K0JI0rN4€eCKOro BOCIIMTAHMUS:

9KOJIOTMYECKH Iie7ecoo0pa3HOe OTHOLIEHHE K NPHpOJE Kak HCTOYHMKY JKU3HM Ha 3eMile, OCHOBE e¢
CYIIIECTBOBAHNS;

MOBBIIICHHE YPOBHS 3KOJIOTHYECKOH KyJIbTYphI: IPUOOPETEHUE OMBITA MIAHUPOBAHHS MOCTYIIKOB U OIICHKH
MX BO3MOXHBIX MTOCIIEACTBUH AJISI OKPYKAIOUIEH CpeIIbl;

0CO3HaHHE TII00AIFHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U Iy Tel nX pemeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh NpPHOOpeTaeMble NPH M3YYEHHH OMOJIOTMU 3HAHUS M YMEHHs NPH PELICHUH
npo6neM, CBA3aHHBIX C palUOHAJIBHBIM MNPHUPOAOIIOJIB30BAHUEM (CO6HIOL[CHI/IC MpaBujl TOBCACHUA B IMPUPOAC,
HaIpaBJIeHHBIX Ha COXpPaHEHNE PAaBHOBECHS B IKOCHCTEMaX, OXpaHy BHIOB, 9KOCHUCTEM, Ornocepsl);

AKTUBHOE HENpPUATHE JEHUCTBUM, MPUHOCAIIMX BpEeJ OKpYXarwolled NPUPOJHOM cpele, yMEHue
IMPOTHO3UPOBATH He6HaFOHpI/IHTHBIe OKOJIOTUYECKUEC TTOCICACTBUA MPCANTPUHUMACMBIX L[eﬁCTBPIﬁ " npeaoTBpamaTb
UX;

HaJlMYhe pa3BUTOTO DKOJOTMYECKOTO MBIIUICHHS, SKOJOTHMYECKOW KyJIbTYpHI, OIBITA JESATEIbHOCTH
JKOJOTHYECKOMN HalpaBJICHHOCTHU, YMCHHA PYKOBOJACTBOBATHLCA HMHU B HOSHaBaTeHLHOﬁ, KOMMyHHKaTHBHOﬁ u
COIIMAIBHON TPAKTHUKE, TOTOBHOCTH K YYacTHIO B MPAKTHYECKOH AEATEIHHOCTH HKOJIOTHUECKON HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DAa3BUTHs HayKH H
OOIIECTBEHHON MPAaKTUKH, OCHOBAaHHOTO HA JHAJIOre KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEIO MECTa B
MOJMKYJIbTYPHOM MUPE;

COBEPHICHCTBOBAHUEC SI3BIKOBOM M YMTATEIHCKOKU KYJbTYPBbI KaK CpE€ICTBaA BSaHMOHeﬁCTBHH MEXY JTIOAbMU
1 MO3HAHUA MHpPa,

MOHMMaHKe crenudukn OHMOJIOTHM KaK HayKH, OCO3HAaHUS €€ ponu B (OPMUPOBAHUM PALMOHAIBHOTO
HAaYYHOTO MBIIIJIEHUS, CO3/IaHUH LIEIOCTHOTO IPEJICTABICHUS 00 OKPYXKaIOIIeM MHpE Kak O €JAWHCTBE HPUPOJIHI,
YyejoBeKa W OOlIEeCTBa, B MO3HAHWU MPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIIeHUH Mpo0IeM COXpaHEeHHs MPUPOTHOTO
paBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OMOJIOTMH JUIS COBPEMEHHOW NUBHMIM3AIMM: OOECIICUEHHsT HOBOTO YPOBHS
Pa3sBUTHA MEIWIMHBI, CO3/IaHWE MEPCIEKTHBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX PpeIIaTh PECYpCHBIE NPOOIEMBI
pa3BHUTHsI YEJIOBEUECTBA, IOMCKA ITyTeH BbIXOJA U3 I0OATBHBIX KOJIOTHYECKHUX MPoliieM U obecrieueH s nepexoaa
K YCTOHYMBOMY Pa3BUTHIO, pallMOHAIbLHOMY HCIIOJIb30BAHUIO TPUPOAHBIX PECYpPCOB M (OPMUPOBAHHIO HOBBIX
CTaH/IapTOB )KHU3HH;



3aMHTEPECOBAHHOCTb B IIOJIyYCHUHM OHOJIOTMYECKMX 3HAaHMH B LENSX MOBBILICHHUS OOLIEH KyJIbTYypBHI,
€CTECTBEHHO-HAY4YHOH TPAMOTHOCTH, KaK COCTABHOM YacTh (YHKIMOHAILHOH TPaMOTHOCTH OOY4YalOIINXCS,
(hopMupyeMoii ipu N3ydeHNH OHOJIOTHH;

NOHUMAaHHE CYIIHOCTH METONOB IIO3HAHWSA, HCIONB3yeMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJIy4aeMble 3HAHMS JUISl aHAJIU3a U OOBSICHEHUS SIBJICHUH OKPYKAIOIIEro MUPa M MPOUCXOISIINX B
HEM M3MEHEHMH, YMEHHE JeJaTh 000CHOBAHHbIE 3aKJIIOUSHHUSI HA OCHOBE HaYUHBIX (JaKTOB M MMEIOLIUXCS JaHHBIX C
LeJIBI0 MTOTYYeHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS VIS PELICHHs MpoOJeM B peanbHbIX
JKMU3HEHHBIX CUTYalUsX;

OCO3HAHWE LEHHOCTM  HAy4YHOH  JESATENBHOCTH, TOTOBHOCTH  OCYIIECTBISATH  IIPOCKTHYIO H
HCCIIeIOBATENIBCKYIO ACATEIFHOCTh HHAUBUIYAIBHO U B TPYIIIE;

TOTOBHOCTB U CIIOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO, K AKTUBHOMY ITOJYYEHHIO
HOBBIX 3HAHHMI1 10 GHOJIOTUH B COOTBETCTBUH C KU3HEHHBIMHU OTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE pe3ymbTaThl OCBOCHHS Y4eOHOTO mpenmera «BHONOTHS» BKITIOYAIOT: 3HAYNMEBIC IS
(hopMupOBaHUS MHPOBO33PCHHS O0YUAOIINXCS MEKAUCIUIUTHHAPHBIE (MEXIIPEIMETHBIC) O0ICHAYIHBIC TIOHATHSA,
OTpaXaromue MneJI0CTHOCTh Hay’-lHOﬁ KapTUHBI MHpa H CHCHI/I(bI/IKy METOAOB IIO3HAaHHWA, HWCIIOJB3YEMBIX B
C€CTCCTBCHHBIX HayKax (BCLHCCTBO, QHCPIuUd, SABJICHHUC, IMPOLECC, CHUCTEMA, Hay‘IHI)Iﬁ (baKT, IMMPpUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TCOpHs, HCCICAOBaHUE, HAOIMIOJCHUE, W3MEpPCHHE, OKCHEPUMEHT W IpyTHe);
YHUBEpCallbHbIe yueOHble AEHCTBUsS (TO3HAaBaTEJIbHbIE, KOMMYHUKATHBHbBIE, PETyJSITUBHBIEC), 00CCHEYMBAIOLINE
dbopmupoBanre (HYHKIIMOHATBPHOH TI'PAMOTHOCTH M COIMAJIbHON KOMIIETCHIIMM OOYYaIOIIUXCS; CIIOCOOHOCTh
00yJaromuxcs WCIOIb30BaTh OCBOCHHBIE MEKIMCHUIUIMHAPHBIC, MAPOBO33PEHUCCKIE 3HAHUS U YHHBEpCAIbHBIC
y4eOHbIC JEHCTBHUS B IIO3HABATEIHHOMN U COITUAIBHON TPaKTHKE.

B pesynpTare m3ydeHUs OMOJIOTMU Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHMs Yy OOydaromierocs OymyT
c(OpMHUPOBaHEl TIO3HABATCIbHBIC YHUBEPCANbHBIC YUeOHBIC MNCHCTBHUA, KOMMYHUKATHBHBIC YHHBEpCAbHBIC
y4eOHbIe JeHCTBUS, PETYISTHBHBIC YHUBEPCATHHBIC YIeOHbIE NEHCTBHUS, COBMECTHAS JEATEIHHOCTD.

MertanpeMeTHbIC Pe3yJIbTaThl OCBOCHHS IIPOrPAMMBI CPETHETO 00IIero 00pa30BaHus JODKHBI OTPAXKATh:

ORJiaieHNe YHUBEPCAJBLHBIMH Y4€OHBIMH TO3HABATEILHBIMH 1€ CTBHSIMH:

1) 6a3oBbIe JOrHYeCKHE AeHCTBHA:

CaMOCTOSTENFHO (POPMYITHPOBATH M aKTyaIM3UPOBATh POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPU OCBOCHUH 3HAHUH HpI/IéMLI JIOTUYECKOI'O MBIIIJICHUA (aHaJm3a, CHUHTE3a, CpaBHCHUA,
KinaccuuKanuy, OOOOIIEHNS), PpPACKPHIBATh CMBICH OHOJIOTUYECKUX TOHATHH (BBIOCNATH WX XapaKTepHBIC
MIPU3HAKY, YCTAHABJIMBATE CBS3U C JPYTUMH MOHATUSIMH);

ONPCACIIATE UEIU ACATCIIbHOCTU, 3aaBas MapaMETPbl U KPUTEPUN UX NJOCTHKCHUA, COOTHOCUTD PE3YJIbTAThI
JACATCIBbHOCTHU C ITOCTABJICHHBIMU LICTISIMHU,

HCIIOJIE30BaTh OMOJIOTHYCCKIE OHATHS U 00BsICHEHUS (DAKTOB U SBJICHUHN KUBOW MIPUPOJIBL;

CTpOUTH JIOTUYECKUEC pacCyxKJaCHuA (I/IHJIyKTI/IBHI)Ie, JACAYKTUBHBIC, 1o aHaHOFI/II/I), BBIABIISITH
3aKOHOMEPHOCTHU U MMPOTUBOPEYUSA B pAaCCMATPUBACMBIX SIBJICHUAX, (bOpMyJ'II/IpOBaTL BBIBO/JIbI U 3aKJIFOUYCHUA,

MPUMEHITh CXEMHO-MOJIENBHBIE CPENCTBAa [UISA TPEICTABICHHUS CYIICCTBEHHBIX CB3¢i M OTHOIICHUH B
M3yJaeMbIX OHOJIOTHYECKHUX OOBEKTaX, a TaKKe NPOTHBOPEYHMH pa3HOTO pONa, BELIBICHHBIX B Pa3IMIHBIX
MHQOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUTaH pEIICHHS MpoOJIeMbl C Y4ETOM aHaidW3a WMEIOMIMXCS MAaTepHalbHBIX U
HEMaTePHAIBHBIX PECYPCOB;

BHOCHUTHb KOPPEKTHUBBI B JCATCIBHOCTH, OLCHUBATH COOTBETCTBUEC PE3YJIHTATOB ILCIIAM, OLCHUBATH PHUCKU
MMOCICACTBHM ACITCIBHOCTH;

KOOPJWHUPOBATh ¥ BHINOJIHATH Pab0OTy B YCIOBHSAX PEallbHOTO, BHPTYAJIBHOTO M KOMOWHUPOBAHHOTO
B3aNMOJICHCTBUS;

pa3BUBaTh KPCATUBHOC MBINUJICHUEC MIPHU PECIICHUH KU3HECHHBIX np06neM.

2) 6a30Bble HCCIE0BATEILCKHE AeHCTBUS:

BJIaJCTh HABBIKAMH Yy4eOHO-HCCIICAOBATEILCKOW W TPOEKTHOW JCSTEIbHOCTH, HABBIKAMH pPa3pelICHUS
npo0JIeM, CITIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY MOKMCKY METOMOB PEIICHHS MPAKTHYSCKUX 3a1ad,
MPUMEHECHHUIO PA3ITUYHBIX METOJIOB [TO3HAHUS;



UCIIOJIb30BaTh Pa3IMYHbIE BUABl JESATEIBHOCTH IO IOJyYEHHIO HOBOTO 3HAHUS, €0 UHTEpIpeTaluiy,
NpeoOpa3oBaHNIO0 M NPUMEHEHUIO B YUeOHBIX CHTYalMsiX, B TOM YHCJIE NPH CO3JaHUM yYEOHBIX M COLMAIbHBIX
MPOEKTOB;

(opMHpOBaTh HAYYHBIH THI MBIIIICHHUS, BIAJETh HAYYHOW TEPMHHOJOTHCH, KIFOUCBBIMH MOHATHAMH H
METOAaMU;

CTaBUTh ¥ (OPMYIUPOBAaTH COOCTBEHHBIC 3aJayll B 00pa30BaTENbHOW JESITENFHOCTH M JKU3HEHHBIX
CUTYyalHsX;

BBISIBIIATh IIPUYMHHO-CIICJICTBEHHBIE CBSA3M M aKTyaJlU3UpOBaTh 3aJady, BBIIBUTATh IMIIOTE3Yy €€ pelleHus,
HaXOJUTb apTyMEHTHI AJIs JoKa3aTeabCTBA CBOUX YTBEP)KICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEILICHHUS;

AHAIIM3UPOBATh MONYYEHHbIE B XOIE PEIIEHHA 3aJadd pe3yNbTaTbl, KPUTHYECKH OLCHUBATh HX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPHOOPETEHHBIN OMBIT;

OCYIIECTBIIATH [EJICHANIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCOOOB ACHCTBUS B MPOQECCHOHATBHYIO
cpeny;

YMETb IEPEHOCUTH 3HAHMS B TO3HABATEIBHYIO M ITPAKTHUYECKYIO 00JIACTH )KU3HEESITEILHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PAa3HBIX IIPEJIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIC WIEH, MpEUIaraTb OPUTMHAIBHBIE MOJXOMBI U PELICHUs, CTABUTh NPOOJIEMbI M 3a/auH,
JIOITyCKAIOIIUE albTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3TIMYHBIX HCTOYHUKAX HH(POPMAINHK (TEKCTE yIeOHOTo MocoOus, HayYHO -TIOIYJIIPHON
IuTepaType, OWOJOTHYECKHX CJIOBAPSIX W CHPaBOYHMKAaX, KOMITBIOTEPHBIX 0a3zax MJaHHBIX, B VIHTepHeTe),
aHAIM3UPOBaTh HMH()OPMALMIO pAa3MYHBIX BUAOB M (OPM MpPEICTaBICHUS, KPUTUYECKH OLICHUBATh €6
JIOCTOBEPHOCTh U HEITPOTHBOPEYNBOCTD;

(opMyTHpOBaTH 3aNpoChl W NPUMEHSTH pPA3IUYHBIE METOABI NPH MOHCKE MW O0TOOpe OMomormyecKoit
nHpopmanuy, He0oOX0IUMOI IS BBINOTHEHUs! y4eOHbBIX 3a/1a4;

NpUOOpeTaTh ONBIT UCIOJIB30BAHUSI HH(POPMAIIHOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPLIEHCTBOBAThH
KyJIbTYpYy aKTUBHOTO HCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENHHO BHIOMpAaTh ONTHMAIbHYIO (DOPMY NpEICTABICHHUS OHMOIOTHYECKONH MHGpOpPMAaIHu (CXEMBbI,
rpaduku, qUarpaMmsl, TaOJIMIBI, PUCYHKHU U APYTOE);

UCIIONb30BaTh HAy4YHBIM S3BbIK B KadecTBE cpeAcTBa INpH pabore ¢ Omonorndeckod HHOpMarmeit:
NPUMEHATh XHMHYECKHe, (U3MYecCKHe M MaTeMaTHuecKHe 3HaKh W CHUMBOJIBL, (OpMyJbl, abOpeBHaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPE0OPa30BEIBaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATTIAHOCTH;

BJIaJIeTh HaBBIKAMH PACIIO3HABAHUS U 3aIMTHI MHPOPMAIMU, HHPOPMAIIMOHHOM 6€301aCHOCTH JINUHOCTH.

OgilaieHne yHUBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH JACHCTBHAMH:

1) oOmeHue:

OCYILIECTBIISITH KOMMYHHUKAIIMK BO BCeX cdepax )KU3HH, aKTHBHO YU4aCTBOBATh B IMATIOTE WM AUCKYCCHH MO
CYIIECTBY 00Cy>K1aeMoil TeMbl (YMEHHE 3aJjaBaTh BOIPOCHI, BBICKa3bIBaTh CYXICHHS OTHOCHTEIHFHO BBHIIOIHEHHS
HpeJlaraéMoi 3afjaud, Y4YHUThIBaTh HHTEPECHl M COMVIACOBAHHOCTh MO3UIMHM JPYrUX Y4YaCTHHUKOB JAMANIOra WIN
JIICKYCCHH);

pacro3HaBaTh HeBepOaJIbHBIE CPEICTBA OOMICHHS, IOHUMATh 3HAYCHNE COLMAIBHBIX 3HAKOB, IPEINOCHUIOK
BO3HUKHOBEHHS KOHQIINKTHBIX CUTYyalui, yMeTh CMAT4aTh KOH(QIUKTHI X BECTH MIEPETOBOPEI;

BJIaIeTh Pa3JIMYHBIMKM CIIOCOOaMH OOIIEHUS] M B3aHUMOJICHCTBHS, IMOHUMATh HAMEPEHHs IPYTUX JIIOJACH,
MPOSIBIISITh YBOKUTEIBHOE OTHOILIEHHE K COOECEIHUKY M B KOPPEKTHOH (popme HOopMyITMpOBaTh CBOU BO3PaXKEHHS;

Pa3BEPHYTO U JIOTHYHO M3JIaTaTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMecTHAasI JeATETbHOCTD:

MOHUMATh W WCIOJNB30BaTh NPEUMYIIECTBA KOMAaHAHON W WHAMBHIAYaJIbHOH paboTBHl TpH pPEHICHUH
O6uonorndeckoir mpoOsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh NMPUMEHEHHS TPYIIIOBBIX (POPM B3aMMOAEHCTBUS NPH
pelieHnn y4eOHoH 3a1aum;

BBIOMpATh TEMAaTHKy M METOJIBl COBMECTHBIX IEHCTBHII ¢ y4€TOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
KaXJI0r0 4JIeHa KOJJIEKTHUBA;

NPUHUMATh IIeTM COBMECTHOM JeSTeIbHOCTH, OPraHU30BbIBATb U KOOPAMHUPOBAThH ACUCTBUS IO €€
JIOCTIDKEHHUIO: COCTaBIATHh IUIAH JEHCTBUH, paclpeleniaTh pond ¢ y4ETOM MHEHHH YYacTHHKOB, OOCYXIaTh
pe3yabpTaThl COBMECTHOM paboThI,

OLICHMBATh Ka4yeCTBO CBOEro BKJIAJAa W KAXKIOr0 YYacTHMKA KOMaHIbl B OOIIMIA pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;



npenjaraTb HOBbIE MPOEKTbl, OLEHUBATh HJEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOMN
3HAYMMOCTH,

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE NOBEAECHUE B PA3IMUHBIX CUTYyalUsX, IPOSBISATh TBOPUECTBO U
BOOOpakeHUe, OBITh MHUIIMATUBHBIM.

OByajieHne YHUBEPCATbHBIMH PeryJsITUBHBIMU JIeiiCTBUAMM:

1) camoopranu3zammus:

HCIIONB30BaTh OMOJIOTHYECKUE 3HAHUSA IJIS BHISBICHUS MPOOJIEM M MX PEUICHUS B KU3HCHHBIX M YIEOHBIX
CUTYallUsX;

BBIOUpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IICJICBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMX JICHUCTBHSX U
MOCTYIKaX 10 OTHOILEHUIO K KUBOI IPUPOJE, CBOEMY 3I0POBBIO U 3[0OPOBBIO OKPYKAIOIIMX;

CaMOCTOSITENIFHO OCYIIECTBIATh IO3HABATENFHYIO JAEATENbHOCTh, BBIABISATH IPOOJIEMBI, CTaBUTH U
(hopMyIHpPOBaTH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON IEATSILHOCTH U )KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENIFHO COCTaBIATH IUIAH PEIICHUS MPOOJeMBl ¢ YU4ETOM HMEIOIINXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U IPEANIOUTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTIMYHBIX MPEANOUYTEHUH;

JIeNaTh OCO3HAHHEIN BEIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBECHHOCTH 32 PEIICHUC;

OLICHMBATh NPUOOPETEHHBIN ONBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHHMIO W MPOSIBICHUIO IMUPOKOW JPYMUIMA B Pa3HBIX OO0JACTAX 3HAHHUH,
TIOCTOSIHHO TIOBHIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYpHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYallusiM, BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTh, OIICHUBATH COOTBETCTBUE
PE3YJIBTATOB LEISM;

BJIaJICTh HABBIKAMH TIO3HABATCIHHON pedIeKchu Kak 0CO3HAHHUS COBEPIITAeMBIX ICUCTBUA M MBICIUTSIBHBIX
MPOIIECCOB, MX PE3YyJIbTaTOB M OCHOBAaHHWH, HCIOJL30BaTh MPUEMBI pedICKCHM IUIsi OLCHKH CHUTYallMH, BhIOOpa
BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI M ApIYMEHTHI APYTUX NIPU aHAJIU3€ PE3YJIbTATOB JIEATENbHOCTH;

3) npuHsATHE CedA M APYrUX:

MPUHUMATH ce0s1, IOHNMAsi CBOM HEJOCTATKH U IOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U ApIYMEHTBI APYTUX [IPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIMH JPYTOTr0 YeJIOBEKa.

NPEJAMETHBIE PE3YJIbTATDBI

[IpenmMeTHBIE pe3yabTaTHl OCBOCHUS COJEpKaHUs ydeOHOTO peamera «bromorusy Ha yriayOIéHHOM ypOBHE
OpUCHTHPOBaHEI Ha obecmedeHne mnpoduiabHOro o0ydeHHs oOydarommxcs Owonmorunu. OHH  BKIJIIOYAIOT:
crietduyeckue st OMOJOTMU HAy4YHbIE 3HAHUS, YMEHHs U CIIOCOOBI ACHCTBHUII 10 OCBOCHHUIO, MHTEPIIPETALUH U
peoOpa30BaHUIO 3HAHUI, BUABI JESITEIBHOCTU II0 MOJyYCHHWIO HOBBIX 3HAHMH M UX MPUMEHEHHUIO B PAa3JIMYHBIX
Y9eOHBIX, a TaKKe B PEANTbHBIX JXU3HCHHBIX CUTyalWsax. lIpeaMeTHble pe3yibTaThl IMPEACTAaBICHBI IO ToJaM
W3yYCHHS.

IIpeameTHbIC pe3ysIbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 10 Kiacce TOTHKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUIA O MECTE M POJH OMOJOTHH B CHCTEME €CTCCTBEHHBIX HayK, B (DOPMHPOBAHUHU
€CTECTBEHHO-HAyYHOW KAapTHHBI MHUpa, B TO3HAHWHM 3aKOHOB IPHPOIBl M PEIICHUH NpoOJeM parHoHAIEHOTO
MPHUPOAOIOIF30BAHUS, O BKJIAZE POCCHHUCKUX U 3apyOeKHBIX YIEHBIX B pa3BUTHE OHOIOTHHY;

BJIaJIcHUE CHUCTEMON OWOJOTMYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJAralolIne OHMOJIOrMuecKHe
TEPMHHBI U MOHATHS ()KU3Hb, KJIETKa, OPraHn3M, MeTab0JIM3M, TOME0CTa3, CaMOPEryJISILHs, CAMOBOCIIPOU3BEICHHUE,
HaCIIeICTBEHHOCTh, I3MEHIMBOCTH, POCT M Pa3BUTHE), Onoyormueckue Teopun (kierounas teopus T. [lIBanna, M.
[Ineiinena, P. BupxoBa, XxpoMocoMHast Teopusi HacienctBeHHoctn T. Moprana), yuenust (H. M. BaBunoBa — o
LEHTPaX MHOr000pa3usi U MPOUCXOXKAEHHS KyJIbTYpHBIX PAacTEHMH), 3aKOHBI (€AMHOOOpPa3usl MOTOMKOB IEPBOTO
MOKOJICHUS], PACIeIUICHHsI, YICTOTHl raMeT, He3aBUCHMOT0 HacienoBaHus 1. MeHaens, TOMOIOTHYECKUX PSAOB B
HacneacTBeHHOM n3MeHunBocTr H. V. BaBuioa), mpuHITMIIBI (KOMIUIEMEHTApHOCTH);

BJIaJIcHUEe OCHOBHBIMHM METOJaM{ HAayYHOT'O NO3HAHWS, WCIIOJIb3YEeMBIX B OHOJIOTHYECKHX HCCIEIOBaHMAX
JKUBBIX 00BEKTOB (ONHICaHNE, H3MEPEHNE, HAOII0eHIEe, SKCIIEPHMEHT);



YMEHHE BBIICIATH CYIICCTBEHHbIE IPU3HAKH: BUPYCOB, KJIETOK NPOKAPHOT M JyKAPHOT, OJHOKJICTOUYHBIX U
MHOTOKJICTOYHBIX OPraHW3MOB, B TOM 4YHcie OakTepuid, rpuOOB, pacTeHUi, )KUBOTHBIX M YEJIOBEKa, CTPOCHHSA
OpPTaHOB M CHCTEM OPTaHOB PAaCTEHHH, KMBOTHBIX, YEIOBEKA, IPOIECCOB KU3HEACSITEIBHOCTH, MPOTEKAOMINX B
OpraHm3Max pacTeHWH, >XMBOTHBIX W YEIIOBEKa, OWOJNIOTHUECKMX IIPOLECCOB: OOMEHA BEMIECTB (METa0OJM3M),
NpEeBpaICHNUs] YHEPruH, OpOXKEHWs, aBTOTPO(GHOrO W TreTepoTPOPHOro THUIIOB NHTaHUS, (OTOCHHTE3A H
XEMOCHHTE3a, MHTO3a, Meio03a, raMeToreHesa, SMOpHOreHe3a, MOCTIMOPHOHAILHOTO DPa3BUTHS, Pa3MHOXKEHHS,
WHIUBHIYaJIbHOTO pa3BUTHS OpraHn3Ma (OHTOTEHE3a), B3aMMOJCHCTBHS T'€HOB, I'€TEPO3HCA, HCKYCCTBEHHOTO
oTbopa;

YMEHHE YCTAaHaBIHMBaTh B3aMMOCBS3HM MEXIY OPTaHOMIAMHM KIETKH U MX (YHKIMSMH, CTPOCHHEM KIIETOK
Pa3HBIX TKaHEH U MX QYHKIUAMH, MEKAY OpraHaAMH M CHCTEMaMH OPTaHOB Y PacTeHUIL, )KUBOTHBIX M YEJIOBEKA U UX
(YHKIUAMH, MEXAy CHCTEMaMH OpraHOB M WX (GYHKIMAMH, MEXIy 3TalmaMd OOMEHa BEIIECTB, 3TalaMu
KJIETOYHOTO IMKJIA W JKU3HCHHBIX IMKJIOB OPraHW3MOB, 3TanaMM A3MOpPHOHAJIBHOTO pPa3BUTHS, TCHOTUIIOM H
(eHoTHTIOM, (peHOTHTIOM U (haKTOpaMH Cpeabl OOUTAHUS;

YMEHHE BBIABIATh OTIMYMTEIBHBIC INPH3HAKK JXKUBBIX CHCTEM, B TOM 4YHCJIE PACTEHHH, XUBOTHBIX H
4eJI0BEKa;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOIMYECKYI0 TEPMHHOJIOTHIO U CHMBOJMKY IS
JIOKa3aTEIbCTBA POICTBA OPTAaHU3MOB PA3HBIX CHCTEMATHYECKHUX TPYIIIT;

yMEHHE pemarh OHOJIOTHYECKUE 33/1a4H, BBISBJIATh IPUYNHHO-CJICJCTBEHHBIC CBS3U MEXAY UCCIEIyeMbIMU
OMONIOrMYEeCKUMH TIPOIECCAaMH M SIBJICHUSIMM, JeJaTh BBIBOABI W MPOTHO3bl Ha OCHOBAHUM IIOJyYCHHBIX
Pe3yNbTaTOB;

yYMEHHE BBITIOTHATH JJaOOpaTOpHBIC U NPaKTHIECKUE padOoTHI, COOMIONATh IpaByia MU paboTe ¢ yIeOHBIM U
Ja00paTOPHBIM 000PYIOBaHUEM;

yYMEHHE BBIIBHIaTh TUIOTE3bI, NPOBEPSATH WX OKCIEPUMEHTAIBHBIMU CPEACTBAMH, (HOPMYNIUpPYS LEIb
WCCIIEIOBaHMS, aHAJIM3UPOBATh TOJyICHHBIE PE3YJIbTAThI M JETATh BHIBOABI;

yYMEHHE Yy4acTBOBaTb B Yy4eOHO-HMCCIIEIOBATENLCKONH paboTe Mo OHOJNIOTHH, SKOJOTMH W MEAMIMHE,
MPOBOAMMOI Ha 0a3e NIKONBHBIX HAay4YHBIX OOIIECTB, M IYOJIMYHO NPENCTABJIATH IMOJYyYEHHBbIE pe3yJbTaThl Ha
YUCHHIECKUX KOH(PEPEHIHSIX;

YMEHHE OIICHHUBATh 3THYECKUE ACTIEKTHl COBPEMEHHBIX HCCJICIOBAHUHM B 00OIACTH OMOIOTHMH M MEIUIIMHBI
(kKMOHMpOBaHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAIIPABICHHOE M3MEHEHHE IeHOMa M CO3JaHHe TPaHCIeHHBIX
OpTaHU3MOB);

yYMEHHE OCYIIECTBISTh OCO3HaHHBIA BbIOOp Oyaymied npodeccHoHaTbHOM AEATENHbHOCTH B 00JacTH
OMONIOrMY, MEAMIMHBI, OMOTEXHOJOTWH, BETEPHHAPUH, CEJIBCKOTO XO3SHMCTBA, IHUIIEBOH MPOMBIIICHHOCTH,
YIIyONsATh MO3HABATEJIBHBI HMHTEpPEC, HAIPABICHHBIM HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Ipodeccuu u
MPOJIOJDKEHNE OMOJIOTMYecKOro oOpa3oBaHUs B OpPraHM3alMsAX CPEIHEr0 NPO(ECcCCHOHATBLHOTO M BBICIIETO
obpazoBaHmsl.

[TpeaMeTHBIE pe3ysbTaThl OCBOCHHS yueOHOTO npeamMeta «buosorus» B 11 Kracce D0JKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMWI O MECTE M PO OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMHPOBaHUH
COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B MO3HAHWM 3aKOHOB IPUPOJBI M PEIICHUH 3KOJOTHYECKUX
npo0JieM YelIOBEYECTBa, a TAKXKE B PEIICHUU BOIIPOCOB PAL[MOHAIBHOTO MPUPOJIONIOIB30BaHNUS, U B (JOPMUPOBAHUU
[IEHHOCTHOTO OTHOILICHWs K IPHpOJE, OOIIECTBY, YEIOBEKY, O BKJIaJe POCCHHCKHX M 3apyOeKHBIX YUYEHBIX-
OWOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BIAJEeTh CHUCTEMOM OHOJOrMYeCKMX 3HAHHH, KOTOpas BKIJIIOYAET OINpPENeNeHUS M TOHHUMaHUe
CYIIHOCTH OCHOBOIIOJIAraloNIMX OHOJIOTMYECKUX TEPMUHOB M TOHITHH (BHI, OJKocucTema, Ouocdepa),
O6uonorndeckue Teopun (BoronnoHHas teopust Y. JlapBuHa, cMHTETHYECKas Teopus >Boironun), yueHus (A. H.
CeBeproBa — 0 MyTSX W HampaBieHHsX 3Bomonnu, B.M. BepHanckoro — o Gmocdepe), 3aKOHBI (T€HETHYECKOTO
paBHoBecus J[x. Xapau u B. Baitabepra, 3apoapimeBoro cxoxcrsa K. M. bapa), npasuna (MuanMyma 1O. JInbuxa,
9KOJIOT'MYECKON MUpPaMH/Ibl SHEPTuH), runoTe3sl (runore3a «mupa PHK» V. I'mnbepra);

yMEHHE BIaJIeTh OCHOBHBIMH METOJaMH Hay4YHOTO I103HAaHWS, HCHOJb3YeMbBIMH B OHOJIOTHYECKHX
WCCIIETIOBAHMX JKUBBIX OOBEKTOB M IKOCHUCTEM (OMHCaHWe, U3MEpEeHue, HabIoeHIe, YKCIIEPUMEHT), CriocobaMu
BBISIBJICHUS M OIIGHKH aHTPOIIOT€HHBIX M3MEHEHUH B IPHPOJIE;

yYMEHHE BBIJICNSTh CYIIECTBEHHBIC NPU3HAKH: BHIOB, OHOTEOLIEHO30B, JSKOCHUCTEM U Ounocdepsl,
CTaOWIN3MPYIOMIETO,  JBIDKYIIETO W Pa3pbIBAIOIIETO  €CTECTBEHHOTO  OTOOpa,  ajuIOMaTpU4ecKoro u
CHMIIATPUYECKOTO BUI000pa30BaHus, BIMSHUS JBIDKYUIMX CHJI OBOJIIONMHA Ha TeHOQOHI TMOMYJISIHH,
MPUCTIOCOOIEHHOCTH OPTaHM3MOB K cpejie OOUTaHMsI, YepeI0BaHMsI HAIIPaBISHUH YBOIOIUH, KPYTOBOPOTA BEIIECTB
Y TTIOTOKA SHEPTHHU B YKOCUCTEMAX;



YMEHHE YCTaHaBJIMBATh B3aMMOCBSI3U MEX]y ITPOLIECCaMH 3BOJIIOIMH, JABMXKYLIMMHU CHJIaMH aHTPOIIOTeHE3a,
KOMITOHEHTAaMH Pa3JIMYHBIX 9KOCUCTEM U NPHUCIIOCOOICHUSIMU K HUM OPraHU3MOB;

YMEHHE BBIABIATH OTIMYUTENBHBIE IPH3HAKH JKUBBIX CHCTEM, IPHCIOCOOJICHHOCTh BHAOB K cpene
o0uTaHNsA, a0OMOTHYECKNX W OMOTHYCCKUX KOMIOHEHTOB SKOCHCTEM, B3aWMOCBS3EH OpPTraHM3MOB B COOOINECTBAX,
AQHTPOIIOT€HHBIX U3MEHEHHI B 9KOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOIMYECKYI0 TEPMHHOJOTHIO U CHMBOJMKY IS
JIOKa3aTelIbCTBa POICTBA OPraHM3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYII, B3aUMOCBSA3M OPraHU3MOB W CPEIbI
oOHWTaHMs, €AMHCTBA YEJIOBEYECKHX pac, HEOOXOAWMOCTH COXPaHEHUS MHOT00Opas3Hs BHIOB M JKOCHUCTEM Kak
YCIIOBUSI COCYLIIECTBOBAHMUS IPUPOABI U YEJIOBEUECTBA;

YMEHHE perIaTb OMOJIOTHYECKHE 3a/1auH, BEIBIATH IPUYINHHO-CICICTBEHHbIE CBI3H MEXKIY HCCICTYSMbIMH
OMOJIOTMYECKUMH IIPOLIECCAaMH M SBJICHUSIMH, JellaTh BHIBOJBI M IPOTHO3Bl Ha OCHOBAaHHMH IIOJy4EHHBIX
pe3yNbTaToB;

YMEHHE BBITTOIHATH TaOOpaTOPHEIE U MPAKTHIECKUE PabOTHI, COOMIONATH MpaBmiia IpH padoTe ¢ yIeOHBIM 1
nmabopaTopHEIM 000y IOBAHUEM;

YMEHHE BBIJBHIaTh TUIOTE3bI, NPOBEPSATH WX OKCIEPUMEHTAIBHBIMU CPEACTBaMH, (GOPMYJIHPYS ILEib
UCCIIeIOBaHMs, aHAJIM3UPOBATh TOJIyYCHHBIE PE3YJIbTAThI U JIeIaTh BHIBOABI;

YMEHHE Yy4YacTBOBAaTh B Y4eOHO-HCCIECHOBATEIBCKONH padoTe 0 OHOJOTHH, SKOJOTHMH H MEIHMIHHE,
HpOBOILI/IMOﬁ Ha 68.36 IIKOJIbHBIX HAaYYHBIX 06HI€CTB, )4 Hy6J’II/I'~IHO NpEeACTaBJIATL MOJYUYCHHBIC PE3YyJIbTAaTbl Ha
YUEHUYECKUX KOH(PEPECHIHSIX;

YMEHHE OLECHUBATh TUIIOTE3Bl M TECOPUH O IPOMCXOXKICHUH >KU3HH, YEJIOBEKa M YEJIOBEYECKHX pac, O
NPHYHMHAX, TIOCIEACTBUAX H CIIOCO0aX MPEIOTBPAILCHUS ITI00aBHBIX M3MEHEHHH B Onocdepe;

yYMEHHE OCYIIECTBIITh OCO3HAHHBIA BbIOOp Oyaymield npodecCHOHANBHON NesTeNIbHOCTH B o0nacTu
OMOJIOTHH, SKOJIOTHH, HPUPOIONIOIB30BAHMUS, MEIULIUHBI, OUOTEXHOJIOTHH, IICHXOJIOTHH, BETCPUHAPUH, CEIIBCKOTO
XO3SHCTBA, MUNIEBOH MPOMBINUICHHOCTH, YIJIyOIsATh MO3HABAaTENbHBIH MHTEPEC, HANPABJICHHBIA Ha OCO3HAHHBIM
BBIOOP COOTBETCTBYIOLIEH MPOQPECCUH M MPOAODKEHHE OHOJIOTHYECKOTr0 00pa30BaHUs B OPraHU3aLUsIX CPEIHEro
npodeccCHOHANBHOTO U BBICLIET0 00pa30BaHusI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
n/n MPOrpaMMBbI Bcero Konrpoanupie Hpakruaeckue o0pa3oBaTebHbIE
padoThI padoThI pecypebi
1 buonorus xak Hayka
2 JKuBbIe cHCTEMBI U HX H3yYCHHUE
3 Buonorus KieTKu 0.5
4 XuMmudeckas OpraHu3anus KIeTKH 10
5 Crpoenue 1 QyHKIUH KIETKU 8 2
6 OOMEH BEIECTB U MPEBPAICHUE YHEPTUH B 9 1
KIIETKE
7 HaCHe}ICTBeH}ja)I nHdopmanus u 9 05
peanu3arus e€ B KIICTKE
JKn3HEHHBIH IMKIT KIIETKA 6 1
Crpoenue 1 QyHKIUH OPTaHU3MOB 17 15
10 Pa3MmHOXeHHE U pa3BUTHE OPTaHU3MOB 8 15
1 I'eHeTHKA — HAyKa O HACJICJCTBEHHOCTH U 9 05
HM3MEHYHNBOCTH OPTaHH3MOB
12 3aKOHOMEPHOCTH HACJIeJCTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUUBOCTH 6 1
14 I'eHeTHKA YeIOBEKa 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 BuoTtexHoMOTYs M CHHTETHYECKAst OUOJIOTHS 4
17 PesepBHOe Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 13




11 KJIACC

Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (uudposkie)
KonTposabHbie IIpakTnuyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 3apoXkIEHUE U Pa3BUTHE YBOITIONHOHHBIX 4
MPECTaBICHUN B OHOJIOrHU
MUKpPO3BOIIONHS U €€ pe3yNbTaThl 14 2
MakposBostouus U €€ pe3yabTaThl 6
[TpoucxosxneHne u pa3BUTHE KU3HH HA
4 p A p 15 15
3emuiie
5 [IpoucxoxaeHne 4yenoBeka — aHTPOIIOTEHE3 10 1
DKoJIorusl — HayKa O B3aMMOOTHOIICHHUIX
6 OpPTaHNU3MOB U HaJIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpY>Karouiei cpeaoi
OpraHu3Mebl U cpeia 0OuTaHus 15
DKOJOTHS BUAOB U MOMYIIAIUI 0.5
DKosorus coodmecTB. DKOJIOTHIECKHIe
9 12 0.5
CHCTEMBI
10 Buocdepa — riiobanbHas skocucreMa
11 UYenoBek U OKpYKAroIIas cpena
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 102 0 75







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne ara uppossie
n/n Tema ypoxa Bcero Konrpoanusre lpaxTideckue ﬂsyqe}mﬂ jﬁg)azonareﬂbﬂble
pa6oTsbI padoTsl pecypebi
1 buosorus kak KOMIUIEKCHAsE HayKa U Kak 1
4acTh COBPEMEHHOT0 00IIecTBa
JKuBble cCTEMBI U UX CBOWCTBA
YpoBHeBast OpraHu3aIyst )KUBBIX CUCTEM
4 HcTopust OTKPBITHS U U3YIEHUSI KICTKH. 1
Knerounas reopus
MeTo bl MOJIEKYTISIPHOM U KJIIETOYHOM
ouonoruu. [IpakTuyeckas pabora «M3yueHne
5 METOIOB KJIIETOYHONH OHOJIOTHH 1 05
(xpomatorpadus, 3eKTpodopes, '
muddepeHIraTbHOe IEHTPUPYTHPOBAHHUE,
TI1IP)»
6 XUMHUECKUI COCTaB KIETKH 1
7 MuHepanbHbIe BEIECTBA KICTKH, HX 1
Guonornyeckas posb
Oprasndeckre BEeIecTBa KISTKH — OEJIKH.
8 JlabopaTopHast paboTta «OOHapykeHne 1 0.5
0€JIKOB C MOMONIBIO KaUe€CTBEHHBIX PEAKIIUI»
9 CgoiicTBa, Knaccuuranus 1 GyHKIIH 1
6emkoB
10 OpraHuyeckre BEIecTBa KIeTKH — 1
YIIIEBOJIBI
11 OpraHuvecKue BEeIecTBa KISTKH — JIATTUIBI 1
Hyxneunossie kucnotsl. JIHK u PHK.
12 JlaboparopHas padora «lcciaemoBanne 1 0.5

HYKJIICMHOBBIX KHCJIOT, BBIACIICHHBIX U3




KJIETOK pa3JIMYHbIX OPTraHU3MOB)»

13

14

Crpoenue u ¢pynkuun ATO. Ipyrue
Hykneosuarpugochatsr (HTD)
CexBenupoBanue JJHK. MeToibl reHOMUKH,
TPAHCKPUNITOMUKH, TIPOTEOMUKHU

15
16

MeTtomp! cTpyKTypHO# OHOJIOTHH

Twunel KJIETOK. HpOKapI/IOTI/I’{eCKaSI KJICTKa

17

CrpoeHne >yKapHOTHIECKOH KIIETKH.
IIpaxTrdeckas paborta «/3ydeHue cBOMCTB
KJIIETOYHOH MEMOpaHbI»

0.5

18

19

IloBepXHOCTHBIN anmnapar KIeTKU

OnHOMEMOpaHHBIE OPTaHOUIEI KICTKH.
[Ipaktuueckas padora «3yueHne ABMKCHHS
LMTOIUIa3MbI B PACTUTENBHBIX KIETKAX)

0.5

20

[TomyaBTOHOMHBIE OPTaHOW/IBI KIETKH:
MHUTOXOH/IpHH, Tu1acTuabl. JlaboparopHas
pabora «lccnenoBaHue mIasMonn3a u
JIETIIIa3MOJIM3a B PACTUTENIBHBIX KIETKaX)

0.5

21
22

HememOpaHHBIE OpraHOUABI KIICTKH

Crpoenue u GyHKIUH s7pa

23

24

25

CpaBHUTENNbHAs XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopaTtopHas padora «M3yuenune
CTPOEHUS KJIETOK Pa3INYHbIX OPTaHU3MOBY

ACCI/IMI/IJ'IHI_[I/IH U JUCCUMUWIALNA — ABEC
CTOpOHBI MeTabon3Ma. Tunbsl oOMeHa
BemiecTB. JlaboparopHas pabota «3ydenne
KaTaJIMTHYECKOW aKTHBHOCTH (DEPMEHTOB (Ha
MpUMepe aMHIIa3bl WK KaTaaas3bl)»

DepMEHTATUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabonu3ma. JlabopatopHast
pabota «3ydenune pepMEHTAaTHBHOTO
pacIienyieHns IepoKCHIa BOAOPOaa B
PACTHTEIIBHBIX W KHBOTHBIX KJICTKAX»

0.5

0.5




26

Benkun-akTuBaTOPHI M OEITKNA-MHTHOUTOPHI

27 ABTOTPO(HBIH THUIT OOMEHA BEIIECTB

28 doTocuHTE3
Xemocunres. JlaboparopHas padboTa

29 «CpaBHEHHE TIPOIIECCOB (POTOCHHTE3A U 1 0.5
XEMOCHHTE32»
AHa’poOHbIe opraHu3Mbl. Bujsl OposkeHus.

30 JlabopaTopHnas padota «CpaBHECHHE 1
MPOIIECCOB OPOXKEHUSI U ABIXAHHS

31 AdpoOHBIE OPTaHU3MBI. DTaITbI 1
9HEPreTU4ecKoro ooMeHa
OHeprus MeMOPaHHOTO IPaIUCHTA TIPOTOHOB.

32 Cunte3 AT®: pabota npotoHHO#t ATD- 1
CHHTa3bI

33 Peaxunyu MaTpu4HOrO CHHTE3a

34 Tpanckpumnuust — maTpuuHblii cuHTe3 PHK

35 TpaHcAus u e€ STarbl

36 Konuposanue aMMHOKUCIIOT. Ponb pubocom B 1
OmocuHTe3e OenKa

37 Opranu3anus reHoMa y poKapuoT 1 1
9YKapHOT

38 MostekysipHble MEXaHU3MbI DKCITPECCHU 1
TEHOB y DYKapuoOT
Bupycbl — BHeKJI€TOUHBIE OPMBI )KU3HHU U

39 oGymraTHele apa3uThl. [IpakTryeckas padora 1 0.5
«Co31aHne MoIeNn BUPYCa»

40 BupycHble 3a00JeBaHus YeI0BeKa, 1
’KUBOTHBIX, pACTEHUI

41 HanotexHosornu B 6M0JI0THN M MEJULIMHE 1

42 JKU3HEHHBII IUKIT KIICTKH 1

43 Matpuunsiii cuate3 JJHK 1

44 Xpomocomsl. JlabopatopHas padboTa 1 0.5




«V3yueHne XpoMOCOM Ha TOTOBBIX

MHKpOIIpenaparax»»

45 JleneHue KIETKH — MHUTO3 1
Twume! kneTok. Kaprokunes v HUTOKHUHES.

6 JlabopatopHras pabota «HabnroneHre MuTo3a 1 05
B KJIETKaX KOHYMKA KOpeIKa JIyKa (Ha '
TOTOBBIX MUKpOIIpenaparax)»

47 Peryssnus >KU3HEHHOTO [IUKJIA KJICTOK

48 OpranusM Kak eIMHOE 11eJI0e

49 Txanu pacrenwmii. JlaboparopHas padora 1 05
«3yueHue TKkaHeW pacTCHUI» '

50 TkaHM )XKUBOTHBIX | YenoBeka. JlabopaTtopHas 1 05
pabota «3y4eHue TkaHeil )KUBOTHBIX» '
Oprasnsl. Cuctems! opratoB. JlabopaTopHas

51 pabora «/3yueHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBrkeHue OpraHu3MoOB

54 [MuTarme opraHu3MoOB

55 [MutaHe NO3BOHOYHBIX KUBOTHBIX. 1
[NunieBapuTenbHas CHCTEMA YSNIOBEKa

56 JpIxaHue opraHu3mMoB 1

57 JlpIxaHKe MMO3BOHOYHBIX KMBOTHBIX U 1
YeJloBeKa

58 TpaHCHOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cuctema Ho3BOHOYHBIX 1
JKMBOTHBIX U YEJIOBEKA

60 BrigeneHre y OpraHiu3MoB 1

61 3aiura y OpraHu3MoB 1

62 HMMyHHas cucTemMa 4enoBeka 1

63 Pa3znpaxuMocCThb U perynsnusi y OpraHu3MoB 1

64 I'ymopansHast perymsius 1 SHIOKPUHHAS 1




CHUCTEMA JKUBOTHBIX 1 YCJIIOBCKA

65
66

CDOpMI)I Pa3MHOKEHHA OPTraHU3MOB

ITonoBoe pazMHOXEHKE

67

68

Meiios

Tl'amerorenes. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIeToK. JlaboparopHas pabota
«M3y4eHre CTPOCHUs TIOJIOBBIX KJICTOK Ha
TOTOBBIX MHKPOIIPEapaTax»

0.5

69

I/IHI[I/IBI/II[yaHBHOC Pa3BUTHC OPTraHU3MOB —
OHTOI'CHE3

70

71

3axJiaika OpraHOB U TKaHEH U3 3apOABIIIEBBIX
JIMCTKOB

Poct u pa3Butue xxuBoTHBIX. JIJabopaTtopHas
pabota «BpIsSBICHHE TPU3HAKOB CXOICTBA
3apom>lmeﬁ IIO3BOHOYHBIX )KHMBOTHBIX»

0.5

72

PasMHOXeHME U pa3BUTHE PACTCHHUH.
JlabopaTopHast paboTta «CTpoeHHE OPraHOB
Pa3MHOEHUS! BBICIINX PACTEHHI»

0.5

73

74

I/ICTOpI/Ifl CTaHOBJICHUA U Pa3BUTUA I'CHCTUKU
KaK HayKH
OCHOBHEBIE MMOHITUS U CUMBOJIBI T€HETHKH.

JlabopatopHas pabota «/Ipo3odiia kak
00BEKT TEHETUIECKUX UCCIIEIOBAHUI

0.5

75

3aKOHOMEPHOCTHU HACIEI0BAHUS IIPU3HAKOB.
MoHornopHIHOE CKpelIBaHKE.
[Ipaktnueckas padora "H3ydyenue
Pe3yIbTaTOB MOHOTHOPHAHOTO CKPEIIUBAHUS
y Apo30QuIb"

0.5

76

77

L[PITOHOFI/I‘JCCKPIG OCHOBBI MOHOFI/I6pI/I,Z[HOF0
CKpCUIUBAHUA

Ananuupytolnee ckperinBanue. HermomnHoe
JIOMHUHUPOBaHUE

78

Jurubpunnoe ckpeunmBanue. [Ipakruueckas

0.5




pabota «/3yueHue pe3yapTaToB
JUTHOPUIHOTO CKPELIUBAHUS Y APO30(QHIBI)

HuTonorudeckre 0OCHOBHI TUTHOPUIHOTO

79 1
CKPEIIBAHAS
80 CrermsieHHOe Haclie/I0BaHHe TIPHU3HAKOB 1
81 XpoMOCOMHasI TEOpHs HACICICTBEHHOCTH 1
82 I'enetuka mona 1
83 T'enoTnn Kak nexocTHas cucTeMa 1
84 I'enerndeckuil KOHTPOJIb Pa3BUTHSL PACTCHUI, 1
JKMBOTHBIX U YeJIOBEKa
85 M3meHunBOCTh NpU3HAKOB. Brbl 1
W3MEHYNBOCTH
86 MopaundukanuoHHas K3MEHUYUBOCTD 1
BapuannoHHBI psg v BapHaliuoHHasi KpUBasl.
JlabopatopHas pabota «lcciaenoBanue
87 3aKOHOMEPHOCTEH MOAN(DUKATHOHHON 1 0.5
M3MeH4YnBOCTH. [locTpoeHne BapualmoOHHOTO
psia U BapuallMOHHOM KpUBOI»
88 I'eHOTHITMYECKAS N3MEHUYUBOCTb. 1
KomOuHaTHBHAS H3MEHUYHBOCTH
MyranuoHHast ”3MEHYMUBOCTE. [IpakTryeckas
89 pabota «MyTaruu y qpo30(uisl (Ha TOTOBBIX 1 0.5
MHUKpOIpenapaTax)s»
90 3aKOHOMEPHOCTH MYTAIMOHHOT'O MPOIIecca. 1
OnuUreHeTHKa U SIUTCeHOMHUKA
o1 I'enernka yenoseka. [IpakTuueckas pabora 1 05
«CocraBiieHHE U aHaJIN3 POJIOCIIOBHOM» '
92 MeToapl MEAUIIMHCKOM T€HETUKHU 1
3HaueHHe MEANIIMHCKON TeHETHKH B
93 MPEIOTBPAIICHUHN H JICYCHUN TEHETHICCKUX 1
3a00JIeBaHA YeIOBEKa
94 OcHOBHBIE OHATHSI ceneknuu. JlabopaTopHas 1 05

pabora «l3yueHne copTOB KyIbTYPHBIX




paCTCHI/Iﬁ 1 IOpOoa JOMAITHUX JKUBOTHBIX»

MeTo/1bl CeNneKIIMOHHOM PaboThI.

95 JlabopatopHas paboTa «/3y4eHnEe METOIOB 1 0.5
CEINIEKIINU PAaCTCHUI
JloCTIbKeHUs CeeKLIUU pacTeHuil u

96 JKUBOTHBIX. [IpakTHyeckas pabora 1
«[IpuBuBKa pacTeHuUi»

97 CoxpaHeHue, H3y4eHHE 1 UCTIOIb30BaHNE 1
TEHETHIECKUX PECYPCOB
buortexHonorus kak Hayka U oTpacib

98 npou3BocTBa. [IpakTudeckas padoTta 1 0.5
«M3yueHne 0OBEKTOB OMOTEXHOIOTUIY

99 OCHOBHbBIE HaNPaBJICHHUSI CHHTETUUECKOM 1
6uonoruu

100 XpoMocoMHasI M TeHHAST HHXKCHEPHUS

101 MepauHcKke GMOTEXHOIOTHN

102 PeszepBHbI ypOK. HOBT(jpeHHe, 0000mIeHue, 1
cHCTeMaTH3aLusl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 102 135




11 KJIACC

Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne ara upposbie
n/n Tewma ypoka Bcero Konrpoapurie | IMpakruieckue ﬂsyqe}mﬂ zﬁl?aI;OBaTe.]Ibele
padoThI padoThI pecypest
1 OpomonnonHas Teopus Y. lapsuna 1
5 JIBrKyIue CUIIbl 9BOJIFOLIMYA BUJOB 110 Y. 1
Hapsuny
3 bopr0Oa 3a cyiecTBoBaHue, €CTECTBEHHBIN 1 1
HCKYCCTBEHHBIN 0TOOD
4 DopMHpOBaHUE CHHTETHYECKOH TEOpUH 1
3BOJIOLUH
5 DTallbl SBOIOIIMOHHOTO MpoIiecca: 1
MHUKPOABOIIONHSA U MAKPOIBOJIIOLUS
6 [Momymnsiuus — 31eMeHTapHast eANHULA 1
HBOJIFOIIMN
3aKOH TeHEeTHUECKOTo paBHOBeCHS JIK.
7 Xapmu, B. BaitaOepra. JlaboparopHas padorta 1 05
«BpIsIBIEHNE N3MEHYMBOCTH Y 0co0eit '
OJTHOTO BH/Ia»
8 DneMeHTapHbIe (PaKTOPHI IBOJIIOIUH 1
9 D¢ ekt ocHoBaTeNsA. P PeKT OYTHUIIOTHOTO 1
TOPJIBIIIKA
10 Murpanuu. M30a80uu nOnyIsuun: 1
reorpaduueckas, OHoIOTHIeCKast
11 EctecTBennsIit 0T00p — HaNpPaBIISIOIINI 1
(haxTop dBOMOIIMH
12 IonoBotii oTO0p 1
IIpucmocob1eHHOCTS OPTaHU3MOB Kak
13 pe3ynbTaT MUKpOo3Boutorny. JlabopaTopHas 1 05

pabora «3yuenue apoMopdo30B U
UIMOANIANITAIIUI Y pACTEHUH U YKUBOTHBIX)




IIprmMeps! pUCTIOCOOTICHUH Y OPTaHU3MOB!
Mopdostoruyeckue, GU3N0IOTHUECKHE,
OMOXMMHUYECKHE, TOBEJCHYECKHE.

14 JlabopatopHas pabota «IIpucnocobneHus 05
OPTaHM3MOB U UX OTHOCHUTENbHAS
1EeNIeco00Pa3HOCThY
Bu, ero Kputepuu u CTPYKTYpa.

15 JlabopatopHas padota «CpaBHEHHE BUIOB 110 0.5
MOP(]OIOTHYECKOMY KPHTEPHUIO»

16 CrpykTypa BHIa

17 BunoobOpa3oBanue Kak pe3ysbTar
MHKPOIBOJIIOLUH

18 CBs13b MUKPOABOJOLMH U STTHICMUOIOTUH

19 Maxkpoasomntonus. [laneonronornyeckue
METOJIbl M3YUEHHS BOJIIOLIMN

20 Buoreorpaduueckrie METObI U3yUSHUS
IBOJIOLHU
DOMOPHOIOTHYECKUE U CPABHUTEIBHO-

21 MOP(OJIOTHYECKUE METOIBI H3YUCHUS
IBOJIOLUH
MonekynspHO-TeHETHYECKHE,

22 OMOXMMHYECKHUE U MATEMATHYECKUE METOIBI
W3y4YEHUsI IBOJIOLUH

23 O011e 3aKOHOMEPHOCTH 3BOJTFOIAN

24 ApnanTuBHas paguanus. HepaBHOMEpHOCTh
TEMITIOB ABOJIIOLINH

25 Hay4Hble THIIOTE3bI IPOUCXOKICHHUS KUIHH
Ha 3emiie

26 JloHayuHbIe MpeICTaBICHUS O 3aPOXKICHUH
KU3HU

97 OCHOBHbIE 3Talbl HEOPTaHUYECKOI
IBOJIIOLUH

28 T'unotessl 3apoXkAEHUS KUZHU




HcTopus 3eMiu 1 METONBI €€ H3yICHHUS.
JlabopatopHas paboTa «3ydyeHue u

29 OIMCaHNe UCKOIIAEMbIX OCTaTKOB APEBHUX 05
OpPTaHU3MOBY»

30 HauanpHbIe STambl OpraHTIeCcKOi SBOIIOIUI

31 OBOJIONHNS YKAPHOT
OCHOBHBIE 3Talbl 3BONIONHAN PACTHTEIEHOTO

32 mupa. [IpakTraeckas pabdora «zyuenue 05
0COOCHHOCTEH CTPOCHHUS PACTCHUH pa3HBIX '
OT/EJIOBY

33 OCHOBHBIE 3Talbl BOIONNHN JKHBOTHOTO
MHpa
OBoronus KUBOTHBIX. [IpakTHyeckas pabora

34 «M3y4eHne 0COOCHHOCTEH CTPOCHHUS 0.5
MIO3BOHOYHBIX J)KUBOTHBIX)

35 PazBuTHe xu3HM Ha 3eMIie 10 3paM U
neproiam

36 MaccoBsie BEIMUPaHUS — HKOJIOTHIECKUE
KPH3HCHI MPOIIIOTO

37 CoBpeMeHHbII IKOJIOTHYECKU KPU3HC, €T
0COOEHHOCTH

38 CoBpeMeHHas CCTeMa OPraHMYEeCKOTo
MIPOIIIOTO

39 OCHOBHbBIE CHCTEMATH4ECKUE TPYIIIIbI
OpPraHU3MOB

40 AHTpOMNOJIOrUsl — HayKa O YEJIOBEKe

a1 PazBuTHe npencraBieHU O TPOMCXOXKAECHUH
YeJloBeKa
Mecto 4enoBeka B CUCTEME OPraHMIeCKOT0

42 mupa. JlaboparopHas pabota «/3ydenne 05
0COOEHHOCTEH CTPOCHUS CKelleTa YeJIOBEKa, '
CBSI3aHHBIX C TPSAMOXOXKIICHIEM»

43 JIBIoKylIue CUIIbI aHTPOIIOTeHe3a




CooTtHoueHne OHOTOTUIECKUX 1

44 COLIMAIBHBIX (DAaKTOPOB B aHTPOTIOTEHE3E !

45 OCHOBHBIE CTAINH aHTPOIIOTEHE3a

46 [TaneoreHeTnka 1 NajxeoreHOMUKA

47 OBOIONNS COBPEMEHHOTO YeIOBEKa
Yenoseueckue pacsl. [Ipaktuueckas padora

48 «3y4eHne 3KONIOrn4ecKux ajgantarii 1 0.5
YeJIoBeKa»

49 MeskancCunIuTMHApHBIE METOABI 1
AHTPOIIOJIOTHH

50 3apoKICHUE U Pa3BUTHE IKOJIOTHU 1
Mertons! sxkonoruu. JlabopaTopHast paboTa

51 «3yueHue METON0B SKOJIOTMUECKUX 1 0.5
HCCIIEI0BaHUI»

59 3HaueHHE SKOJIOTHYECKUX 3HAHUH JUIst 1
YeJIoBeKa

53 Okosorundyeckue HaKkTopbl 1
Abnotmueckue pakropsl. CBET Kak

54 JKoJIornuecKui paxrop. JlabopaTopHas 1 05
pabota «BplsiBIeHNE TPUCTIOCOOTEHIN '
OPTraHU3MOB K BJIMSIHHUIO CBETa»
Abunornueckue Gaxkropsl. Temmneparypa Kak

55 9KOJIOrn4ecKuit paxrop. JlabopaTopHas 1 05
pabora «BplsBIIeHHE TPUCTIOCOOICHUH '
OPTaHU3MOB K BJIMSTHHIO TEMIIEPATYPHI»
AbnoTmueckue hakTopsl. BiIaXXHOCTH Kak

56 9KoJIOrn4ecKuit paxrop. JlabopaTopHas 1 05
pabora «AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHni U3 pa3HBIX MECT OOUTAHUS

57 Cpenpl 00UTaHNS OPTaHU3MOB 1

58 Bbuonoruueckue puTMbl 1

59 JKvznennsle GopMBI OpraHU3MOB 1

60 Buotnueckue Gpaxkropst 1




3HayeHne OMOTHYECKUX B3aNMOILEHCTBUI IS

61 CYILIECTBOBAHUS OPTaHU3MOB B CpeJie
obuTaHus

62 DKOJIOTHYECKHE XapAKTEPUCTUKH TTOMYIISIIAN
OCHOBHBIE TT0Ka3aTeJ! MOIYJISIHN:

63 YHCJIEHHOCTB, INIOTHOCTD, BO3pAcTHas 1
TM0JIOBast CTPYKTYpa
OCHOBHEIE ITOKA3aTENH MOMYJISALIHH:

64 POXXAAEMOCTb, MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUT'PALIUN

65 OKojornyeckas CTpyKTypa IMOITyJISILHH

66 JluHaMyKa MomyJisiyuy U e€ peryIsius

67 KpuBble pocTa YUCICHHOCTH O ISLUH.
KpuBble BEKUBaHUS
Okonornyeckas Hua Buza. Jlaboparopuas

68 pabota «IIprcrnoco0IeHusT CeMsIH PaCTeHUH K 0.5
pacceseHnIo

69 Bun xak cuctema Moyt

70 3aKOHOMEPHOCTH MOBEACHUS M MUTpaIui
JKHBOTHBIX

71 Co00111eCTBO OPraHU3MOB — OHOIIEHO3

72 DKocucTeMa KaKk OTKPBITas CHCTEMa

73 Kpyrosopot BelecTs 1 IOTOK SHEPIUH B
IKOCUCTEME

74 OCHOBHBIE ITOKA3aTENN YKOCHCTEMbI

75 OKOJIOTHYECKHUE THPaMHU/IBI

76 W3MmeHeHus coo0mecTB — CYKIECCHU

77 [IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03P
U peK. DKOCUCTEMBI MOpEeii 1 OKEaHOB

78 [IpuponHbIe S5KOCHCTEMBI. DKOCUCTEMBI
TYHIID, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTpONOTeHHbIE YKOCUCTEMBI




Ypboskocucremsl. [IpakTrueckas pabora

80 «V3yuenune u onucaHue ypOo03KOCHCTEMBI» 05

81 3aKoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX
B3alMOJEHCTBUI OPraHU3MOB B SKOCHCTEMAX
MexaHn3Mbl BO3EHCTBHUS 3arps3HEHNI

82 Pa3HbIX TUIIOB Ha CyOOPTaHU3MEHHOM,
OpPTaHU3MEHHOM, TIOITYJISILIIOHHOM H
9KOCHUCTEMHOM YPOBHSX

83 Buocdepa — obmermraneTapHas 060mogka
3emiu

84 VYuenue B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Onochepsbl

86 KpyroBopoTs! BemmecTB 1 OMOT€OXUMHYECKHE
IIMKJIBI

87 3oHanbHOCTH Onochepbl. OCHOBHBIE OHOMBI
CyIIN

88 VYcroitunBocTh 6rocheps

89 DKOJIOTMYEeCKUE KPU3HUCHI M UX TIPUYHHBI

90 BosneiicTBue denoBeka Ha dbnocdepy

o1 AHTponoreHHoe BO3/eiicTBHE Ha
PACTUTENbHBINA U )KUBOTHBIH MUDP

92 OxpaHa npupoJIbI

93 OCHOBHBIE IPUHIHITBI YCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA M PUPOJIBI
ParioHansHOe IPUPOIONIONH30BAHHE U

94 COXpaHeHHe OMOJOTHIECKOTO Pa3HOO0pasus
3emin

95 O6061menue 1o TemMe «MHUKPOIBOTIOLHS U €€
pe3ysbTaTh»

96 O6061menne o TeMe «MaKpO3BOJIONHUS U €€
pe3ysbTaTh»

97 O60o6mmenne o Teme «IIporcxoxaeHue u

Pa3BUTHC )XU3HU HA 3emie»




O606menne o teme «IIpomcxoxneHue

98 1
YEIIOBEKa — aHTPOIIOTCHE3)

99 O6006menne o TeMe «IKOJIOTHS — HayKa O 1
B3aUMOOTHOILICHUSAX OPTAaHU3MOBY»
O6o006meHue o TeMe «OpraHu3Mbl U cpeia

100 1
00OUTaHUA»

101 O0600611eHE TI0 TEME «DKOJIOTHS BUIOB 1 1
MOIYJISILIUID
O6006menue o Teme «bruochepa —

102 1
riaobanpHas SKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHHUKA

* buonorus. buonorndeckue CHCTEMBI B IIPOIIECChI; yrirydneHHoe o0yuenue, 10 kmace/ TepemoB A.B., Ilerpocosa
P.A. O6mectBO ¢ orpanndeHHON 0TBeTcTBeHHOCTHIO « Ol MHEMO3MHAY
* buonorus. buonornueckue cucteMsl U npoieccsl; yriyoneHHoe odyuenue, 11 kinacce/ Tepemos A.B., [lerpocosa
P.A. O6mectBo ¢ orpanndeHHoO# oTBeTcTBeHHOCTRIO « IOl MHEMO3MHA»

METOANYECKHE MATEPUAJIBI V11 YUYUTEJIA
ITocobue mns camocrosrenbHOM padoTer bromorus 10 11 xmace (yrimyonennsiii yposens) A.B. Tepemos, P.A.

[TerpocoBa. M. "Muemo3una" 2021

HUAD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
https://edu.skysmart.ru/homework/new

https://www.yaklass.ru/

https://nsportal.ru/shkola/biologiya/lib...

https://interneturok.ru/subject/biology

https://infourok.ru/biblioteka/biologija

https://videouroki.net/video/biologia/

https://resh.edu.ru/subject/5/

https//uchi.ru/teachers/lk
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