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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHusi ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpeaMerbl». CoriacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NMpodecCUOHATBHBIM U BhICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE 00pa30BaTENIbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C NpodopHeHTalel o0yYarmMXCss M CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIacTW HAy4yHOTO 3HAHUS, CBSI3aHHOIO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXOJIOTUEHN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
HeNMu M 3aja4ax u3yuyeHusi ydeOHoro mnpeamera «buonorus» Ha yriyOoiaEéHHOM
ypOBHE, onpeenseT o0s13aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP KaHKE, €T
CTPYKTYpHpOBaHHE TIO paszielaM M TeMaM, paclpeaesieHue M0 Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3YUYEHUs y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBA3CH, JIOTMKA Y4eOHOTro mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTEHW oOydaronuxcs. B mporpamme mo Ouosorum
pealn30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4Y€HMEM OMOJIOrMM Ha YpOBHE
OCHOBHOTO  00miero oOpa3oBaHwus, Oyaromaps 4YeMy MPOCMaTpUBAETCA
HANpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE OWOJIOTHUYECKUX  3HAHUHU,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
IporpaMme no OHOJIOTMM TakKKe ITOKa3aHbl BO3MOXXKHOCTH Y4eOHOro mnpeaMera
«buonoruss» B peanmzauuu TpedoBanuii DGOI'OC COO K MIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUS U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4ye€OHO-TIO3HABATEIBLHON  JIESITEIHLHOCTH
00yJaroIMXcs IO OCBOCHHMIO COJCp)KaHUs OHOJIOTMYECKOr0 0Opa3oBaHUs Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OuOJIOTHYECKOe oO0pa3oBaHUME B IIKOJIE W OPUEHTHPOBAH Ha



pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM ¥ KJIETOYHOW OMOJOrUMH, SMOPHOJIOTMM U OWOJIOTUHU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIIEMY IOIYYEHUIO
Ouosioruueckoro  o0Opa3oBaHUsi B By3aX M OpraHu3alUiaX  CpPEIHEro
npodeccruonanbHOro 0opazoBanusi. OCHOBY €ro CoJAep KaHMsI COCTABISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pPa3fesioB OMOJIOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Taxk,
pacuiupeHbl W yriayOJieHbl OWOJOTMYECKHWE 3HAHHWS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS PUKIIAIHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JUIsl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSMH, TOJYUYCHHBIMH OOYYAIOMIMMUCS TPU H3yYEHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mporpamMMmbl 1o ydeOHOMYy mipeametry "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ DJBOJIOIMOHHBIA TOAXOABl K H3YyYEHHUIO OHMOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBbIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIOIMHA OPTraHUYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH |
OMONIOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UH, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUSA OOydYarolIuxcs Mo OOTaHWKE, 300JIOTHH,
aHatomuu, (usuonoruu uejoBeka. B 11 kiacce wW3yuaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOy4JaromuMucs OMOIOTHYECKUX TEOPUH M 3aKOHOB, HJICH, IPUHIIMIIOB U TIPABHII,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu W OCOOCHHOCTSAX KJIETKH, OpPTraHW3Ma, IOMYJISINH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAOIINXCS HAYYHBIX JOCTHXKCHHSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTMH, MPUKIAJAHBIX aClIEKTaX OMOJIOrMYecKUX 3HaHUM. s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAUYUTENIbHBIM 00bEMOM TEOPETHUUECKOTO MaTepuaia B COJEPHKAHUU MPOrpaMMBbl
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MUCTOpPUEW CTAHOBJICHUSI U Pa3BUTHS
TOW WM HUHOW 003acTh OWOJOTHM, BKIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp n3yuenus: yueoHoro npeamera «buosorus» Ha yriayOaéHHOM ypOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3aldyd >KUBBIX CHUCTEM pa3HOr0 PpaHra M NPUOOPETEeHHE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npo(ecCUOHaNbHON JeATEeIbHOCTH, CBSI3aHHOM C OHMOJOTHEH, WM K BBIOOpY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

Joctwxenne 1enu wu3ydeHus ydeOHoro mpeamera «buonorusi» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MomyJsilus, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
U COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTUH;

O3HAKOMJICHHE OOy4YaromMXCid € METOJaMH TO3HAHMS >KUBOM MPHUPOJIBI:
UCCJIEIOBATEILCKUMHU ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHON OuONOrMu, HMOpPUONIOTMUM M OHOJOTUU pPa3BUTHS, TEHETUKH W
CEJICKIIUU, OWOTEXHOJOTMM M CHUHTETHYECKOW OMOJIOTMH, TaJ€OHTOJIOTHH,
HKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEJIBHOTO  TPOBENEHUS  OMOJOTUYECKUX
uccieloBaHUd B Jyabopatropud W B Mpupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HWH(OpPMAIIMIO; TOJIb30BAThHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUA ¢  COIMAIbHO-)KOHOMHUYECKHUMU ¢  HIKOJOTHYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OLCHUBATh IOCIEJCTBHUS CBOEH NEATEIBHOCTH IIO
OTHOLICHUIO K OKPYKalollled NpHUPONHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsX TMPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BUTHE Y O0YYAIOIIMUXCS MHTEIUIEKTYaJbHbBIX U TBOPYECKHX CIOCOOHOCTEM
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMU
UCCJEIOBAHUSIMU B OHMOJIOTHH, PEIIAEMBIMU €0 MpOOJEeMaMH, METOHO0JOTHen
OMOJIOrNYECKOTO UCCJIEI0BAHMS, POBEJICHUS AKCIIEPUMEHTAIbHBIX
WCCJIEI0BAHNM, PEIICHNUs OMOJIOTMYECKUX 3a/a4, MOJIEIUPOBAHUS OMOIOTMYECKUX
00BEKTOB U MIPOLIECCOB;



BOCTIUTAHUE Y OOYUYAIOIUXCA [IEHHOCTHOTO OTHOIIEHHS K >KUBOM MPUPOE B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U SIBIECHUSAM; (OPMHPOBAHUE IKOJOTUYECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJC;
WHTETPAIN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4arolMMUCAS ~ KOMIETEHTHOCTH B palMOHAIBHOM
MIPUPOJIONIONIB30BaHUHN  (COOJIOICHUE TPAaBU TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOI'O 3/10POBbS U 3/10POBbS
OKpYyXXaromux Jrojeid  (coOmtojgeHuss Mep npodUiakKTUKU — 3a00JI€BaHUM,
oOecrieyeHue O€30MACHOCTU KU3ZHEAEATEILHOCTH B YPE3BbIYANHBIX CHUTYalMsIX
OPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BAHMS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBUIYaTbHOU oOpaszoBaTeIbpHON TPACKTOPUH, CIoCcoOCTBYIOIIEH
nocieaymomeMy npodecCHOHAIBHOMY CaMOOMNpPENENEeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU UHTEPECAMH M MIOTPEOHOCTIMU PETHOHA.

OO61iee yucI0 YacoB, OTBEJICHHBIX HA MU3y4YE€HHE OWOJIOTMH Ha Yri1yOJIeHHOM
YpOBHE cpeliHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelo).

OT60p OpraHu3alMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHHUsS OUOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OUOJIOTHYECKOTO O00pa3oBaHUsT B  OpraHU3alUSIX CPEIHEro
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

O06s13aTeIBbHBIM YCIIOBUEM NPU O0YYCHUHU OHMOJIOTUN HA YriyOJEHHOM YPOBHE
ABIIAETCS TPOBEJCHUE JTa0OpPaTOPHBIX U MpaKTUUECKuX pador. Takxke ydacTue
00y4Jaromuxcs B BBINOJHEHUU IMPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMNpEAENAeTCS YYUTEeIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUH.

BocrniurarensHbli moTteHuuan mnpeaMera «buonorus» peanusyercs yepes
co3/laHue OJarompusATHBIX YCIOBHH JJIs Pa3BUTHS COLMAIBHO 3HAYMMBIX
OTHOIICHUN IIKOJbHUKOB M MPEXKJE BCErO LEHHOCTHBIX OTHOIIEHWH, B YPOUHOU
JESITEIbHOCTH OCYIIECTBISCTCS:

® JCIIOJB30BAHME BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJIEp)KaHUA Y4EOHOTO

npeaMeTa  4epe3  JICMOHCTPAIMIO JIETSIM  NPUMEPOB  OTBETCTBEHHOTO,
IPaKIaHCKOTO MTOBEJICHHUS, IIPOSIBIICHHS YEIIOBEKOTIOOHS u
T0OPOCEPACYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB IS UYTCHUS,
3a/1a4 JUJIS PEIICHUs, MPOOJIEMHBIX CUTYaIlUH 11 0OCYKICHHS B KJlacce,

® YCTaHOBJICHHWE JIOBEPUTCIBHBIX OTHOIICHHH MEXKAY VYYHTEIIEM M €ro
YYCHUKAMH, CIOCOOCTBYIOIIMX ITO3UTUBHOMY BOCIPHUATHIO yYAIIHMHUCS
TpeOOBaHW W TIPOChO YYHTENs, TPUBICUCHUIO WX BHUMAHUSI K



oOcyxJ1aeMoi Ha ypoke MH(OpMalW{, aKTUBH3ALUUU HMX MO3HABATEIbHOM
NeSATENbHOCTH;

YCTaHOBJIEHHE COOJII0/IaTh MIKOJIbHUKAMU Ha YPOKE OOIIENPUHSATHIE HOPMBI
NOBE/ICHMS, TpaBuiIa OOLIEHUS CO CTAPIIUMU (YUUTENSIMU) U CBEPCTHUKAMMU
(IUKOJTBPHUKAMH ), TPUHIUIBI Y4E€OHON AUCIUILUIMHBI M CAMOOPTraHU3aliH;
NpUBJIEYEHNE BHUMAHMSI IIKOJbHUKOB K I[EHHOCTHOMY acleKTy M3y4aeMbIX
Ha ypOKax SIBJICHUW, OpraHu3aius ux paboThl C MOJy4yaeMOHl Ha ypoKe
COLIMAJIBHO 3HAYUMOW HMHpOpManMeil — MHUIUUPOBAHHE €€ O0OCYKIeHUS,
BBICKA3bIBAHMS  yYAl[UMHUCS CBOETO MHEHHS MO €€ MOBOJY, BBIPAOOTKH
CBOET0 K HEM OTHOIICHUS,

OpUMEHEHHEe Ha YpPOKEe HWHTEPAKTUBHBIX (opM pabOThl  yyaliuxcs:
UHTEJJICKTYaIbHBIX WIP, CTUMYJIHMPYIOIIUMX [MO3HABATEIbHYIO MOTHBALIMIO
IIKOJIBHUKOB, HAJIAXKUBAHUIO TO3UTUBHBIX MEXKIMYHOCTHBIX OTHOILICHWUH B
KJlacce, MOMOTAI0T  YCTAHOBJICHHUIO JT0OpOXKENaTenbHON aTMocdepsl BO
BpeMsi ypoka (IMJAKTUYECKOro TeaTpa, JEJOBBIX UIp JHCKYCCHIA,
KOHCTPYKTHBHOT'O Juajora, rpynrnoBod palboTel Wik pabOThl B Mapax,
KOMaHJTHOU paboThI);

MHULMMPOBAHME W  MOJAJEpPKKAa  HCCIEAOBATENbCKOW  AESITEIbHOCTU
IIKOJbHUKOB B paMKax peanu3alid UMM UHIUBUAYAIbHBIX M TPYIIIOBBIX
UCCIIEJIOBATEIBCKUX  IPOEKTOB, (BO3MOXXHOCTb IPUOOPECTH  HABBIK
CaMOCTOSITEJILHOTO ~ PEUICHUs] ~ TEOPETUYECKOM  mpoOJemMbl,  HaBbIK
TeHEpUPOBaHUSI U OPOPMIIEHHUS COOCTBEHHBIX WUJI€H, HaBBIK YBAXKUTEIBHOI'O
OTHOLIEHUS K YYXUM ujaesM, o(opMIIeHHBIM B paldoTax JIpyrux
UCClie[IoBaTeIe, HaBBIK MYOJMYHOIO BBICTYIJICHUS Nepe] ayauTopHei,
apryMEHTUPOBAHMSI U OTCTAaUBaHUS CBOEH TOYKH 3PEHUS).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi Ouoorus — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ouonioruu.  buonmornueckue  Hayku W U3yyaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, TPUKIAJHBIE M TOUCKOBBIE HAYYHBIE HCCIEIOBaHUS B
OuoJioruy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBszanHble ¢ Ouosorueil. 3HaueHUWe OHWOJOTUHM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacr, K. Jlunne#, XK. b. Jlamapk, Y. JlapuH,
VY. I'apsen, I'. Mennens, B. . Bepuanckuu, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBI U MX U3YYeHHUE

XKusble cuctembl Kak mnpeaMmeT wuzyudeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU *KUBOTO. JKu3HBb Kak (opma CyIecTBOBAHUS
Marepuu. Hayku, n3ydaromine >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucTeM. MeToasl Ouosormueckod Hayku. HaGmromenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTH3anus, Mmeraananus. [lonstue o 3aBucumon u
He3aBUCMMOW mnepeMeHHOW. IlmanupoBanme oskcnepumenta. [locraHoBka u
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  yabopaTopHoe  O0OpyJdOBaHME IS TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHUME pAa3aUYHBIX METOAOB IIpPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS €IMHMIIA >KUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUSI COBPEMEHHOM KIETOYHOMN
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, auddepeHnnanTsHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHue @uKcupo8anHulx
K1emok. DNEeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. Jleenryk, T. IlIBanu, M. Illneiiaen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIETOK.

IIpakTnueckas padora «/3yyeHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, oanexrpodopes, muddepeHmanbHOe IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma m e€ poib Kak pacTBOPUTENS, PEArcHTa, y4acTUE B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperyasiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOTHYECcKast
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BelIeCTBa KIETKH. buonornueckne mnonuMmepsl. benkw.
AMMHOKHUCTIOTHBIM cocTaB 0enkoB. CTpyKTypbl OeaKoBOW Moisiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. [enarypauusi. CpoiictBa OenkoB. Kiaccudukanus Oenkos.
buonornyeckue pynkunn 0enkoB. /Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1aH CcTpoeHus U (PU3UKO-XMMUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUApOdoOHBIE cBOMcTBa. Kitaccudukanus 1ununos.
Tpurmuuepunsl, (ochomunuasl, BOCKU, cTepouibl. buonormyeckue ¢GyHKIUU
munuaoB. OOume cBoiicTBa OMOJOTrMUECKUX MEMOPaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupanib. Mecronaxoxaenue u ouonornueckue pynxnuu JHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIECHHBIE TEPEHOCUUKHU, UX (PYHKIIMH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuxu, mpanckpunmomuKu, nPomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMoxumMuueckue u Onopu3nvecKue MCCieI0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

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

Junarpammel:  «PacrnipeneneHre XHMUYECKUX JJIEMEHTOB B HEXKHBOWU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B 5KUBOU MTPUPOAE.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOAbD», «BemiecTtsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKoBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHue MoJieKyl JunuaoBy, «HyKIIeMHOBBIE KHUCIOTBI»,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C IMMOMOIIBI0O KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema S. CTpoeHne U PyHKIUHN KIETKH

Tunbel KJIETOK: DJyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUs TeTepoTpOoHON M aBTOTPO(PHON MNPOKAPUOTHUYECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmaruyeckas MemOpana (miasmanemma). CTpyKTypa IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOpT BEHIECTB yYepe3 MIa3MaTUYECKYI0 MEMOpaHy: MaCCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJMeBOT0 Hacoca. DHAOLMTO3: MUHOLUUTO3, (haronuto3. Dx3ouutos3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

Hutomma3ma. [uto3ome. [lutockenet. [IBmxenue nuromiazMbl. OpraHoOUIbI
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbKu, JTU30COMBI, UX CTpoeHuEe U GyHKIHUU. B3anumocBs3b
OJIHOMEMOpPAaHHBIX OpraHouAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvdxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerne u (YHKIIMM MUTOXOHApUN W 1uiactun. llepBuuHkle,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CtpoeHne u QYHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsi. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpy6ouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nutoriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
Mmuxkpompybouxamu. Momopuvie 6enxu.

Anpo. O0Gonouka siipa, XpOMAaTHH, KapuUOILJIa3Ma, SJIPBIIIKU, UX CTPOCHUE U
bynakiuu. SAnepHbrii  O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpoMOCOM B HHTepha3HOM siape. JIyxpomamun u 2emepoxpomamun. bemku
XpOMaTHHA — THUCTOHBL. Jlunamuxa sdepHou o0060a0uKku 6 mumose. Hoephbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmunpl U cxembl: «CTpoeHHE JYKApUOTHYECKOU KIeTku», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Spoy, «CTpoeHre MPOKAPUOTUUECKON KICTKH.

O6GopynoBaHUe: CBETOBOM MHMKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAbHBIX KIIETOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas paGora «JVccnemoBaHue mazMoiu3a W JIEIUIa3MOJIM3a B
PACTUTEILHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABMXKEHUS  LUTOIIA3MbI B
PACTUTEIBLHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TeTepOTpOdHBINA. YdUacTHe KHCIOpoAa B OOMEHHBIX
nporeccax. JHepreTudeckoe oobecrnieueHue kieTku: npeBpamenue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapakTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst GepMEeHTOB OT HEOPraHWYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPTraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nuUeMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poib XJIoporiacToB B mpoliecce
doTocuaTe3a. CBeToBas U TemHoBas (a3bl. Pomoodvixanue, Cs., C4. u CAM-munot
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTEepUH, >KeIe300aKTepuu, CepoOaKTepUu, BOJOPOJIHEIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opraHu3mbl. Bumbl OpoxeHus. IIpogykTel OpoXKeHUS W UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH O0JIC3HEH.

AspoOHbIe OpPraHu3MBl. Oransl SHEPreTUYECKOro oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHue, uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
npoiieccax Ouonorudeckoro okucienus. luknuueckue peakunn. OKUCIUTEIBHOE
dbochopunmmpoBanue. nepeus membpannoco epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYyIOBaHUE AJisi MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHIa BOJOPOJIa B PACTUTEIIbHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHuEe TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakuun mMarpuyHoro cuuresa. IIpyHIMII KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuulbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckoul xiemke. Hexooupyrowue PHK.

Tpancmsius u e€ atansl. Ydyactue TpancnoptHeix PHK B 6nocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KommpoBanue amuuokucnor. Pons pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2eros. OpraHuzanus reHoMa y
MPOKAPUOT U 3YKApHOT. Peryisiusi akTUBHOCTH T'€HOB Yy NHpoKapuor. I'mmortesa
onepoHa (®. XKako6, K. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HekiieTouHble (OPMBI JKU3HU U 00JIMTraTHBIC TTapa3uThl. CTpoeHme
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKusHeHHbill YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanus denoBeka, ®KUBOTHBIX, pactenuii. CITNJ, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocobwvl 00cmasKu 1eKapcms.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. K. IBanOBCKHIA.

Tabmuipl u cxembl: «buocunTte3 Oenka», «['enernueckuit koa», «Bupycs,
«bakrepuodarny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounbsii nuki, ero mnepuoasl W peryisuus. Wurepdaza u  Mutos.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanus. Ilpuanuner perummkanuu JIHK:
KOMIUIEMEHTApHOCTh,  NOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJUIEIbHOCTD.
Mexanusm perumkaunu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMJHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruunbie  xpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

lenenue xnetkn — MuTOo3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHUX

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

Perynsamuss MUTOTUYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
ru0eb — arorTos.

Knerounoe smpo, XpomMocombl, (yHKIMOHAJIbHAs Te€HOMUKA. Mexanuszmol
nponugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «ljugposas
K1emKay» — Ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWM3HEHHBIM MUK KICTKH», «MuTto3», «CTpoeHHe
xpomocom», «Perukanus JJHK».

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

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIIETKaX KOHYMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrepuu, apxew, OJHOKJIETOUYHbIE TIPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCTH, Apyrue npoTucthl. KolloHWanbHbIE OPraHU3MBbI.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MMOKPOBHAsI, TMPOBOAsAIIAs, OCHOBHAs, MeXxaHuueckas. OCOOEHHOCTH CTPOCHHS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX M 4YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
PAacMoJIOKEHHS TKAaHEW B OpraHax >KUBOTHBIX U YEIIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena oprann3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHyTpeHHHH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUHU. J[BMIKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKa:
MblleyHas cuctemMa. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Iutanue oprammsmoB. Ilornomenue BOABL,  YIVIEKUCIOTO rasa H
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO TpakTa. [IumeBapurensHbie xenessl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KJIETKU. KokHOe nbixaHue. JlpIxaTenpHasi IOBEPXHOCTb.
XKabepnoe u n€roynoe apixaHue. [[pixaHne MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHasi cHUCTEMa 4YeaoBeKa. MexaHW3M BEHTWISLMM JIETKUX Y NTULl U
MJeKkonuTaonmx. Perymsmus aprxanus. J{prxatenbHbie 00BEMBI.

TpaHcropT BEWIECTB y OpPraHU3MOB. TpaHCHOPTHBIE CHCTEMBI PACTECHUU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHast cucTteMa TO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyrum kpoBooOpaimieHus. IBOJIIOINHUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOUW CHCTEMBI TIO3BOHOYHBIX KHBOTHBIX. PaboTta
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuiubTpanus,
CeKpelrsi 1 00paTHOE BCAaChIBAHME KaK MEXaHU3MbI pabOThl OPraHOB BbIJICICHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTEIBHON cUCTEMaMu. Belaenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [Touku. CtpoeHue n (HyHKIHMOHUpPOBaAHUE
He(pona. OOpa3oBaHHE MOYM Yy YEJIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UUCTHl MPOCTEHIIMX. 3aluUTa y MHOTOKJIETOYHBIX pacTECHUH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opranu3Ma ot Oosie3Heil. MiMMyHHast cucrtema 4denoBeka. KieTouHbi u
IYMOpPAJIbHBI MUMMYHHUTET. BpoXn€HHBIH M NpUOOPETEHHBIN crnenupuuecKuit
UMMYyHUTET. Teopusi KiIoHalbHO-cesnieKTUBHOro ummynutera (I1. Dpaux, d. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxxumocte ¥ perymsanus |y  opraHusmoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxumMocTs W perymauus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTHAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl JHAOKPMHHOM CUCTEMBl U HX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3aumocBsi3b HEpBHOW M SHIOKPUHHOW cucTeM. [unortanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTeMbl OpraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBDY,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPBI»,
«CtpoeHnne mnaHapun», «BHyTpeHHee cTpoeHue O0XKIAEBOro uepss», «HepBHas
cucreMa peid», «HepBHas cuctema asarymku», «HepBHas  cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6GopynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTIENIOB, BJIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPALMH OIBITOB M0 U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTeIbHBIX JIBUKEHUN, MOJICTTU TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHNe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHS OpraHu3MOB: Oecrojioe (BKJIIOUYasi BErETATUBHOE) U
noyioBoe. Buael  Oecmoyioro  pa3MHOXKEHMsI:  TOYKOBAHHWE,  CIIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxeHue. [lonoBble KieTkW, win rameTtel. Meio3. Craguun
Meno3a. [loBegenne xpomocom B menosze. Kpoccunrosep. bruosornueckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 U €ro MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y x«uBOTHBIX. [[070BBIE KEIE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CrepmaToreHes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOpPUOHATBHOE pa3BUTHE JKUBOTHBIX. CrocoOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi  mopgoecenos u moodenu mopgoeenesa. Cramguum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). Jpobnenuwe. Tumsl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JIPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(ractpynsinusi). 3akiiaJika OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUJIaHAa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBUI T'eHOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOpOB OKpYKAaIoIIEH Cpebl.

Poct u pazButue xuBoTHBIX. [locTaomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pas3Butue. Pa3zButue ¢ metamopdpo3oM y OECHNO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buolorndeckoe 3HaYeHUE MPSIMOTO UM HEMPSMOTO



pPa3BUTHA, UX PACHPOCTPAHEHUE B MpHUpPOJAE. THUIBI pocTa >KUBOTHBIX. DaKTOPHI
PEryJISIIUU POCTA )KUBOTHBIX U yenoBeka. CTaauu NOCTAIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
I'amerorene3 y pacrenuil. OIJIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabnuupel u cxembl: «BereratmBHOe pa3mMHOXkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE DSBIIICHBD,
«Pa3mHOxeHne ruapel», «Meio3», «Xpomocombl», «I['amerorenes», «CTpoeHHE
ANIEKIETKH U cnepmaTo3onja», «OCHOBHBIE CTaJAMM OHTOreHes3ay, «lIpsmoe u
HEnpsiIMoe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOAOJBHBIX U JABYAOJIBHBIX PAaCTCHHI», « KM3HEHHBIN LUK
MOPCKOM  KanmycTbl», <« KU3HEHHbIW ULHUKI MXa», <OKHW3HEHHBIM  LMKII
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK WU
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGopaTopHasi padora «l3ydyeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTnueckass padora «BbiABIEHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX JKHBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHM3MoB

Uctopust craHoBieHHS] W pa3BUTHUS TEHETHKHM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE TTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJuieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbL, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ T€HETUKHU:  TUOPUIOJIOTUYECKUM,  IIUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «MeToAbl TeHETUKN Y, «CXEMbI CKPEIIUBAHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT T'€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooO0pasusi rTuOpUA0B MepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paculeIuieHus] NpU3HakoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN XxapakTep HaCIeI0BAHUA.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHiens — 3aKOH HE3aBHUCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HACJIEIOBaHUE T'€HOB, HAPYLICHHWE CUCIUICHUS MEXAY TeHaMu. XPOMOCOMHAs
TEOpUsl HACJIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TEeTepOramMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMoneNCcTBUE HEAJUICNbHBIX T'EHOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKIIHIA.
['eneTnueckre MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuibl u cxembl: «llepBeiit 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3akoH
Mengaens», «AHaIM3HpyrOLIEe CKpellnBaHuey», «HemomHoe aoOMUHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun apozodpunb», «KapuoTunm OTHULBDY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
THOPHUIOB TIEPBOTO TOKOJICHUSI M PACIHICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JNEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIEIOBaHUS MPU3HAKOB, MOJECIb JJIs
JEMOHCTpAalMd CLETUIEHHOTO HAcJlEJOBaHUsl MPU3HAKOB, CBETOBOMl MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (OpMUPOBAHUM
Moau(pUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHN
psan u BapuanuoHHas kpuBas (B. Moranncen). ColicTBa Moau(pHUKAIIMOHHON
U3MEHYHBOCTH.

['eHoTunuueckas n3MEeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTUITHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAs.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIpPolleCC — OCHOBaA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETHYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTannoHHass W3MEHYMBOCTb. Buabl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue U TMOJoBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKHUX PSII0B B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HaCJIeICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmuuibl u  cxembl: «Buabl u3MeHYHMBOCTHY», «MoaudukanmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MCHYHUBOCTHY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: *UBbIE U TepOapHbIe HK3EMIUISIPbl KOMHATHBIX PACTEHHIA,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTuueckass padora «Myrtamuu y Japo3oduiibl  (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa. Meroapl  M3y4YeHHMs] TEHETMKH  4YEJIOBEKAa: T'€HEaIOrMYECKUu,
OJIN3HEIIOBBIN, UTOT€HETUYECKHU, MONYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMenHoe OnpeAeIeHUE TE€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIUIBIO
[T11P-ananu3a. HacnenacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpPOMOCOMHBIE
0one3HH 4YenoBeKka. bolle3HM ¢ HAcIeICTBEHHOM MpeapacnoiioKeHHOCTHIO.
3HaueHUE MEIUIIMHCKOW T'eHETHKU B MPEIOTBPAICHUU U JICUCHUU T€HETUYECKUX
3a0oneBaHnil yenoBeka. MeauKo-reHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE ACIEKThl MCCIEIOBAaHUI B
00J1aCTH peJlaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOpbl MOBBIMIIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3YUCHUS TC€HETHUKH
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkaiusi W CeNeKus. 3apOoXIEHUE CEJIEKUUU U JOMECTUKAIUU.
VYyenne H. WM. BaBumoBa o IleHTpax TpOUCXOXIEHUS W MHOTrooOpasus
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#&uBOTHbIX. CopT, mOpojaa, mMTaMM. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padOTHhl.

Metoasl ceneKIMOHHOM paboThl. MCKycCTBEHHBIA OTOOp: MAacCOBBIM H
WHAUBUAYaIbHBIMN. OTtansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctwiTanne
Mpou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannaiimoHHbI U XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYpPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAaKTUPOBAHUS UM METOJ/OB
pekomOuHanTHbIX JJHK 111 monydyeHust ucxogHoro mMarepuana Jjisi CeIeKIUH.

[lonyuenue MIOJIUTIIIOUTIOB. BuyTtpusunoBas rudopuan3aIvs.
brnuskopoacTBeHHOEe — cKkpelmMBaHue, Wi WHOpuauHT.  HeponctBeHHOE
CKpellluBaHue, win ayropuauHr. ['erepo3uc m ero mpuuuHbl. lcmoib3oBaHue
retepo3uca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeomonenue Oecruionus
MEKBHIOBBIX THOPHUIOB. J{OCTHXKEHUSI CENEKIIMU PACTCHUIN U )KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHre U U3y4YCHHE T'eHETHUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUM U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u ynpasjeHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSIIOB B HACJIEJACTBEHHOW W3MEHUYUBOCTHY,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

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

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHHS CEJICKIIMHM pPACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILHUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHon0rus U CHHTeTHYECKasi OMOJIOTUS

OOBEKTHI, MCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHMUECKUX
texHosnorui. [IponsBoacTBO Oelika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJOrMil U MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJTYUYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKAaHEW PACTEHUH U
#*uBOTHbIX. KpuoOanku. Comaruueckas THOpUAM3ALUS U  COMATUYECKHUU
sMOpuorene3. lcnonb3oBaHue ramiougoB B CEIEKIUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OILUIOJOTBOpEHHUE. PeKOHCTpyKIus
SUIEKJIETOK W KIOHUPOBAHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAlUM SIAEP KIETOK.
Texnonocuu 0300po8eHUs, KYJIbMU8UpOBaHus U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMOocOMHass W TEHHasi WHXKeHepus. VCKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTMKeHUsT MW TEPCIEKTHUBBI  XPOMOCOMHOM W TE€HHOM  WHXKEHEPUHU.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunmackue 6uorexnonoruu. [loctrenomuas nudposas menunuHa. [TIP-
TUMarHocTuka. MeTaboJOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa I OIEHKU COCTOSIHUS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHM, CO3/1aHMUS KOMILJIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBieHHEe MOJEKYISPHBIX MEXaHU3MOB
dbyakuuonupoBanuss PHK-comepxkaux BUPYCOB, BBI3BIBAIONIUX 0CO00 OMAaCHBIC
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «/Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MTPOMBITIINIEHHOM
MPOU3BOACTBEY, «KieTouHass nHKeHepusn», «l eHHass HHKEHEPUS».

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIas MPOU3BOAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIIHOHHBIX MPeEICTABJIEHUH B
onosoruu

OpomonronHas teopus Y. J[lapBuHa. Ilpennocsuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHM3MOB, HACIEJICTBEHHAs W3MEHUYMBOCTH, OOpnOa 3a
CYLIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

IToptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonaenn, /1. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBbBIX cymectB (mo Jlamapky)», «MexaHusm (HopMUpOBaHUS
npucnocoOJieHnid y pacTeHu u kUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyta nmyrtemectsust U. Jlapsunay, «Haxonku Y. apBunay, «@opmbl 00pHOEI
3a cyuiectBoBaHue», «lloponabl romybeit», «MHorooOpa3ue KyJIbTypHBIX (opM
KammycTh», «I1opobl JoMaTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Monynsuus Kak sieMEHTapHas eAuHULA 3BOMIOLNH. COBpPEMEHHBIE METOIbI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuidi. 3MeHnenwue
reHopoHJa TOMYJSIIUM KakK dJEMEHTapHOE OHBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOphl (ABUXKYIIWE CHUIIbI) JBOJIONUU. MyTallMOHHBIH
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [JIpeiid reHOB — ciydailiHbIe
HEHANPABJIICHHBIE WM3MEHEHUs YacTOT aulesnied B momyisusax.  Oddekr
ocHoBatens. JOgpgexm Oymuliounozo eopaviuka. CHUdCeHUEe 2eHemU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢hgpexma Opetigha cenos 6
borvwux U Mmanvlx  nonyuayusx.  Mwurpanuu.  M30msmus  TOMYJISIIH:
reorpadudeckas (IpoCTpaHCTBEHHAs), Oroorndeckas (penpoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHME ~ TPUCTIOCOONECHWH y  opranm3mMoB.  Apomopdo3sl U
uauoananrtanuu. [lpumepsl nmpucmnocoOiaeHuit y opraHu3MoB: MOpP(HOIOTHIECKHE,
dusznonornueckue,  OUOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u crpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIOIMU. M3onsiuust — kioueBol (akrtop BumgooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUSA: aJJIomaTPUUIECKOe (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIOuAU3AIIMS,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BomonMoHHOW OMONOrMM B pa3pabOTKE Hay4YHBIX METOJIOB
coxpaHeHusi 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIHUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT H3MEHYMBOCTHY, «llomynsimonnas
CTPYKTypa BHla», «CxeMa MposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA ceBaHCKOM (openny,
«'eorpadmyeckas H30JMALMSA  JUCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIIBI
naypckoi», «llonmynsiroHHbIe BOJHBI YUCIEHHOCTH XUIIIHUKOB U XepTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromas OKpacka AKUBOTHBIX,
«Dusnonornueckue anantanuny», «llpucrnocoOreHHOCT, OpraHu3MoB U €&
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOwsl BUa00Opa3oBanus», «l'eorpaduueckoe BHmI00Opa3oBaHHe
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUILY,
«JTonmurmonasl pactenuity, «KamycTHO-penedHbIi THOPUTY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ TNpuUMepaMH pPa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHIl U 3Bepei
pa3HBIX BHJIOB, TepbapuM pacTeHUN OJHM3KUX BHUAOB, OOpPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BblsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlabopaTtopnass padora «CpaBHeHHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHHs ~ MakpolBoJionuHu. [laneoHTonormuyeckue  MeTOJbI
u3ydeHus: sBoyiouuu. IlepexonHpie QopMbl M (QUIOrEeHETHYECKHE  PpsJbI
OpraHU3MOB.

buoreorpaguueckue metroapl uzydeHus sBoirounu. CpaBHeHUE (GIIOpBI U
dayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue odinactu 3emiin. Bujbi-
SHJIEMUKHU U PEJTUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObl H3YyUYECHHS
sBOMIONIMH. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTE€HE3a U TMOSIBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
PynuMentapubie  opraHbl M aTaBU3MbL.  MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvi QyHKYULL.
HeobGpatumocTs 3Bomtonnu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIH.

JdemoHcTpanumn

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

Tabmuipl U cxembl: «DUITOTCHETHYSCKUMN DS JIOMIAAN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crteronedans»y,  «Punnoduts»y,  «CemeHHbIE
nanopoTHUKNy», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«PenukThl», «HaudanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeEJIOBEKa M IIWMIIaH3e», «I1aBHbBIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKHW HMCKOTAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3sBuTHE )KU3HU HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JJoHayuHble MPEACTaBICHUS O 3apOXKACHUU KU3HU (KPEaluOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxkaeHue sXu3HU U aCTPOOMOIIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHnas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAs dBOTIONMSA. AOHOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHoMepoB. KoanepBatHas rumoreza A. W
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Yex) m rumote3za «vmpa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnmmn u meroasl €€ wu3ydyeHus. lckomaemble OpraHUYeCcKHE
octaTku. ['eoxpoHosmoruss u e wmeroabl. OTHOCUTENbHAS U a0OCONIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Hauvanenbie stambl opraHudeckor 3BoJroLUU. [losBiieHWE U 3BOIOLUA
NEPBBIX KIETOK. DBOMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHAJIOr MEpPBbIX HA 3eMJIe COOOIECTB.
CrpomaronuTsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcCHOBHBIE 3Talbl 3BOJIONHMHU KUBOTHOTO Mupa. OCHOBHbIE apoOMOpP(O3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX U
ntul. [lpuHmun xmodyeBoro apomopdoza. OcBoeHHe OECrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIOr4eckux mpoueccoB. [losiBaeHMe M pacuBeT XapaKTEpHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI 3KOJIOTMYECKHN KPHU3UC, €ro
ocobdenHoctu. [Ipobiema coxpanenus: 6nopazHooOpa3us Ha 3emie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Hoptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpny,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLMNY, «CxemMa 00pa3oBaHUS HYyKapHUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIETOUHBIE BOJOPOCINY,
«MHOroKIeTOouHbIe BOJOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «Oprasbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTHUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YyepBUY, «YIIeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou 3pey», «Pa3zBurue )XU3HU B NIPOTEPO3OUCKON dpey, «PazButue XKu3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIEC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJIJIEKIIUH
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl WU 3BEpEN,
KOJUICKIIMM OKAMEHEIJIOCTEH, TMOJE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas  gabopatopHas pabora «MogeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOT0 CUHTE3a OPraHUYECKUX COSTUHEHUN B
nepBUYHON aTMochepe».

JlaGoparopuass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTICJIOBY.

IIpakTuyeckas padora «/3yueHue ocoOEHHOCTEHN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABIECHUA O MPOUCXOXKICHHHM YeNOBEKa. PenurmnosHbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, br3M0JI0r0-0MOXUMHUYECKHE,
noBeeHueckre. OTINUMS 4elIOoBeKa OT KMUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HMM IPHU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOMOTeHe3a: OMOJIOTUYECKHE, COLUAIbHBIE.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIIBI) U paHHUE MOHTUABI — OOIIME MPEIKHA YETOBEKOOOPa3HbIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — ABYHOTHE MpEKH Jtofel. YenoBek yMelnbli, rnepBbie
W3TOTOBJIEHUA OPYIHU Tpyaa. UenoBeK MpSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuxku. YenoBek reipenbOeprckuit  — 0oOmMA  MpesoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. UeloBEeK HEaHIEPTAIbCKUN
KaK BHJ JIIOJICH XOJIOJIHOTO KjiuMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u MaJIeOreHOMHUKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMSIX
yesoBeka. MyTallMoHHBIM Tpoiiecc U mnojduMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. IloHdatue o pace. bompmme pacel: eBpoOI€OMIHAS
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas). BpeMss M myTu pacceneHusi 4elloBeKa IO IUIAHETE.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcniocOONEHHOCTh YeNOBeKa K pPa3HbIM YCJIOBHSM OKpYXKarouled cpeasl.
Bnusinue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHU.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJIOBECUECKUX TOMYyJsiUi. brocoluanbHble UCCIEA0BAHUS MPUPOJIBI YEJIOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKener dYeloBeKa U CKEJeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4YeloBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
NpAMOXOASAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «Tambl 3BOJTIOLNHU YEIOBEKA», «Packl 4eIOBEKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MudogorndyeckuMu U OHUOJEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeJIOBEKa,
doTorpadur HaXOJOK UCKOMMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YeJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass paGora «l3yueHne 0COOCHHOCTEH CTPOCHHS CKeJeTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «/3ydeHne S3KOJIOrMYECKUX aJaNTalMi YETOBEKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue U pazBuTHe sKkojgoruu B Tpyaax A. ['ym6Goneara, K. @. Pynse,
H. A. CesepnoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agauun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY’KaroIIeh Cpeibl: JIOKAIbHBIM, pErHOHATBHBIN U TJI00aTbHBIIH.

3HaUEHUE OKOJOTMYECKMX 3HAHUW IS YEJOBEKAa. JKOJIOITMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBs3€W 4esoBeuecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Paznensl skonorumy», «Metonbl skogorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTMYECKUX (haKTOPOB: aOMOTHYECKHE, OMoTHYECKHe, aHTponorenusie. O0me
3aKOHOMEPHOCTH JAeHCTBUS dKojorudeckux (axropos. Ilpasuino munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckune ¢akropsl. CBeT Kak skosoruueckuit dakrop. [elicTue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHasg poJib CBETA.
doTonepuoanu3M.

Temmnepatypa kak skosiorudeckuii dakrop. JleiicTBue TtemmepaTypbl Ha
opraHu3Mmbl. [loMKknIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHund K
MojJIep >KaHui0 BojHOTO OanaHca. Kimaccudukamnus pacTeHHil MO OTHOIICHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3uMKO-XUMUYECKHe
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOsieHHsi OpPraHu3MoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpUcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HHU.

Kusznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKusznenusie HOpMbI paCTEHUM: 1E€pPEBBS, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJIETHUE



TpaBbl, OAHOJICTHHE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUIITHUYECTBO, cuMON03 u ero ¢opmel. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue,  (opuyeckue, Qadpudeckue).  3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOT'O UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl w cxembl: «Okojorudyeckue (axkropel», «CBETOBOW CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY», «DBHOJOTUUECKHE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm», «Konkypenmus», «CuMOno3y,
«KomMeHcanmnzm.

O6opynoBanue: repdbapuyd pacTEHUN W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJNIOOUBBIC, TEHEIIOOMBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapri U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTECHUM, dydesia MTHUIl U 3BEpeH, repoapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu ¥ KOJUIGKIIMM pPACTeHUHW ¢ IKUBOTHBIX, OOJANaOIMUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBHH JKH3HU, TepOapuul u
KOJUICKITUU DPACTEHWI M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHast padora «BBIsIBICHHE TMPHUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBISIBICHHE TMPHUCIIOCOOICHHN OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikoiorusi BUJA0B ¥ MOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISLIHH. [lonmynsamust  Kak
Oouosiornueckas cucrema. Poib HEOJTHOPOJIHOCTH Cpefibl, PU3NUECKUX OaphEPOB U
0COOCHHOCTEW OMOoJIOruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJAIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TIOJOBasg CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JluHamuyKa monmynsauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHue TMHAMHUKA NOMYJIsiud. KpuBble pocTa YMCICHHOCTH MOM YJISLIUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJALUN: PoJib (PaKTOpOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsitTue 06 »KojmorMueckoil Huie Bujpa. MectrooOutanue. MHoOromepHas
MoJzenb 3Kojormueckor Humm Jx.J. XatumHcona. Pa3mepbl 3KOJIOrMYECKOM
Huid. [loreHunanpHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema nomynsuuid. Apeanbl BUAOB. Buabl U UX JKU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

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

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W CXeMbl: «ODKOJOTHYECKHE XapPaKTEPUCTUKU  TOIMYJISIIUNY,
«ITpocTpancTBEeHHass  CTpyKTypa  HoOnysinuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmny, «Mogenp 3kosiorndeckoit Humm k. M. XatunHconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss CceMsIH  pacTeHUH K
pacCeyICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranm3mMoB. buoneno3 u ero crpykrypa. CBsi3u MeEXIy
OpraHM3MaMHy B OHOLIEHO3E.

OkocucteMa Kak OTKpbiTas cucteMa (A. k. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U WiIbl B 3kocucTemMax. KpyroBopor BEIIECTB U MTOTOK SHEPIUHU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HamnpaBrienHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUA Ha
cykueccun. KiimmakcHoe cooOiectBo. buopasHooOpasue u nmojaHoTa Kpyropopora
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie SKOCUCTEMBL. JKOCUCmeMbl 03Ep U peK. DKocucmemvl mMopetl u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/Ty aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTBHI ypOoOsKocucTeM. [ opomckas
bnaopa u ¢ayna. CunanTponuzauus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggexkma u 6udo8-30uhpukamopos (Kirouegvix
8U008) 8 pyHKkyuoHuposanuu sxocucmem. IIepeHOC YHEPTHH U BEIIECTB MEXIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUI.

Mexanusmul 8030elicmeusi  3A2pA3HEeHUll  PA3HbIX Munos Ha
CyOOP2aHUBZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIxx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuWOIEHO3a»,  «DKocHCTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHIA YHUCET»,
«JKoNoruveckas nmupamusia OMOMacChDy, «IKOJIOTHUYECKass MUpaMuia SHEPTUN»,
«O06pa3oBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII 1
3Bepeil, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHas pabora «l3ydyenune paszHoOOpasus MEIKUX TIOYBEHHBIX
YIEHUCTOHOTHX B PA3HBIX SKOCHCTEMAX.

IKCKypcHsi «DKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

JKCKypcusi «DKCKYpCUs B arpodKOCHUCTeMy (Ha TMOJIe WU B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja ku3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ cocran. XKupoe
BELECTBO OHOC(hephl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OMOCchepbl Kak
ri100abHOM 3KocHucTeMbl. J{nHaMHuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJIpa, XBOWHbIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE JIeca, CTENH, CABAHHBI,
YCTBIHU, TPOIIMUYECKHE Jieca, BEICOKOropbsi. KiimMar, pacTuTenbHbI U AKUBOTHBIH
Mup OMOMOB CYIIIH.

CrtpykTypa u QyHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NOTEHIIMANIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kucimopoga B mpupoae»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE Ouombl cymmny, «KinMmatnueckue
nosica 3emum», «Tynapa», «Taiira», «CMmemannasii jecy, «IIMpoOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX TNpUYMHBL. Bo3zaeiicTBue denoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIA Mup. OxpaHa
pPaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHUHUIIBI OXPaHbl MPUPOJBIL.
Kpacubsie kHuru. Oco0o oxpansembie mnpupognsie Tepputopun (OOIIT).
borannyeckue cajpl U 300JI0rMYECKUE TTAPKU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEJIOBEUYECTBA U MPUPOJBIL.
PanmonanpHOE ~ TPUPOJONOJIB30BAHME U COXpaHEHHE  OMOJIOTUYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowell u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no cocmoanulo OmMOenbHuIX U008 u sKkocucmem. (OcHoOBbI



IKopeabunumayuy dKkocucmem u cnocobo8 6O60pbbbl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MoOAeNn yIpaBlIIeMOro MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTrPAMMBI 110 OHOJIOTHUU
BBIICJICHBI CJICAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUHUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO OHOJIOTHH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIMA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, HaAIuyue  NpPpaABOCO3HAHUS  DKOJOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TPyAa M CTaplIeMy MOKOJECHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYAOIIUXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITAa AEATEILHOCTH B MPOLIECCE peaiv3allii OCHOBHBIX HaIpaBIICHHI
BOCIIUTATENILHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIHOHHBIX MpaB M OOS3aHHOCTEH, yBaxKeHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEIBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpEENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMU YOCKICHUSAMH, KyJbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B TMPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOILJIOE ¥ HACTOSIIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACJIEAHIO U MaMITHUKAM MPUPOMBL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TOHMMAHHUS 3HAY€HWs OWOJIOTMH B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauuusMH Hapo1oB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE TOCTEJCTBUN U HEMPUATUS BPEIHBIX MPUBBIYCK (YHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHHWIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX [MOCHEACTBUN s
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BaHUEM  (COOJIOJICHHE  MpaBUJI  MOBEAEHUA B  MOPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUOB,
aKocHUCTEM, Orochephl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHUE NPOTHO3HPOBATH HEOIArONpPHUATHBIE HKOJIOTHMYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO SKOJOTMUYECKOTO MBIIIICHUS, IKOJIOTHYECKOU KYIbTYPHI,
OTbITa NeATeTbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON NEATEIbHOCTH YKOJOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECCTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOW KYJIBTYphl KaK CpEICTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

noHUMaHue crenuduku OUOJOTHUM KaK HayKh, OCO3HaHus €€ poJikd B
dbopMUpPOBaHUN PAIMOHAIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHUW MPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MpooieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTHHU JJII COBPEMEHHOW IMBUIIM3ALIMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTU OOydYarommxcs, GopMHUpPYyeMOi
MIPY U3y4YCHUU OMOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IMOJy4YaeMble 3HAHHWS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHPA M MPOUCXOMASIINX B HEM M3MEHECHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTb OCYILECTBISAThH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NESITEIbHOCTh UHANBUAYAIBLHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUI0, K AaKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHMU MO OHOJOTHM B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIe Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U cHeuuuky MeTOJ0B TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCIICJIOBaHNE,  HAONIOJICHUE,  HM3MEPEHHE,  OKCIIEPUMEHT H  JIPYyrue);
yHUBEpCaJlbHbIE YyueOHble JIEUCTBUA (TI03HABATE/IbHBIE, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W  yHUBEpCalbHble Yy4eOHBIE JEUCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuyatomierocs OynyT chOpMHpPOBaHbI —TMO3HABaTEIbHBIC
YHUBEpCaJIbHbIC YICOHBIC IEHUCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIIbHBIC YICOHBIC
JEUCTBHS, PETYJISTUBHBIE YHHBEpPCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JeSTEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYEeCKHe IeiiCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TMOHATUN (BBIACIATh MX XapaKTepHbIE IMPHU3HAKH, YCTaHABIUBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ompeAesaTh ILENH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU UX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TTOCTABICHHBIMH IEISIMU;

UCITOJIH30BaTh OMOJIOTHYECKHE IMOHATHS JIsl OOBSICHEHUS (PAKTOB M SIBJICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTHBHBIC, IIO
aQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B pacCMaTpPUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATh CXEMHO-MO/ICIIbHEIC cpencTBa JUTSE MpeCTaBICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepuabHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]1a4, TPUMEHESHUO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THIMOTE3y €€ pelIeHUs, HaXOJUTh apryMEHTBI ISl JTOKa3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTu
KU3ZHEICSATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTH MNPOOIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTePHATUBHBIE PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIINU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHBIX, B MHTepHeTe), aHAIM3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

dbopMynHUpoBaTh 3ampPOChl U MPUMEHATH PA3TUYHBICE METOJbI MPU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Oouosiorndyeckoi mHGOpPMALMEH: TPUMEHITh XUMHUYECKHe, (Quznueckue u
MaTeMaTHYeCKUe 3HAKHM M CUMBOJIbI, (OopMyJibl, abOpeBUaTypy, HOMEHKIATYpYy,
UCIIOJIB30BaTh U NPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOOpMAINH,
MHGOPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCHUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaldbHBIE CpeACcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIOJIB30BaHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHIHON M WHIUBHIYATHHOU
paboTHI MpHU pelIeHUH OMOTOrMYEeCKON MPo0OIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTOBBIX (hOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1a9H;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YleHa KOJIJIEKTUBA;



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHHUIO: COCTABIIATH IUIaH JEUCTBUH,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh WJAEU C TMO3UIUU HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIILHO OCYILECTBIISITh NO3HABATEIBHYIO JIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAOUTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JCHUCTBUA M MBICIHUTENbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PUCKH W CBOECBPEMEHHO IPUHUMATH PEUICHUS IO HX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue
npodpunbHOro  o0yueHus  oOydaommxcs  Ouonmorud. OHHM  BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JACATEIBHOCTU 10
MOJIYYEHUIO HOBBIX 3HAHUN U MX NMPUMEHECHUIO B PA3IMYHBIX YUYCOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYyOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUEC CHCTEMOH  OHOJIOTMYCCKMX 3HAaHHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAratole OHOIOTHYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
opraHusM, MeTabolu3M, TOMEOCTa3, CaMOPETYIAIMSI, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas teopus T. IlIBanna, M. lllneiinena, P. BupxoBa, xpomocoMHasi Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUSI, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBaHuss ['. MeHnensa, TOMOJOTHYECKUX PSAJIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. n. Basunoga), MIPUHLIHIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKK: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEeHUI, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPIaHOB U CHUCTEM
OpraHOB pAacTEHUM, >KUBOTHBIX, YEJOBEKa, IPOLIECCOB KU3HEIEATEIbHOCTH,
MPOTEKAIOUIMX B OPraHM3Max PacTeHHUH, *KUBOTHBIX U YEJOBEKA, OMOJOTMYECKUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, MeH03a, raMeTorenes3a, MOpUOreHes3a, NoCTIMOPUOHAIIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOreHe3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

yYMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEd W WX (QYHKIUAMHU, MEXKIY
opraHaMud M CHCTEMaMu OpraHOB Y pPAacCTeHHi, >KUBOTHBIX M 4YeJOBEKa U MX
GYHKIUAMHA, MEXAY CHUCTEMaMH OPTaHOB W WX (DYHKIUSAMHU, MEXKIY dSTallaMu
oOMeHa BElIEeCTB, ATaraM KJIETOYHOTO IIUKJIA U KU3HEHHBIX IUKJIOB OPTraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, T€HOTHIIOM U (EHOTHIIOM, (PEHOTHUIIOM H
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTENbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUIMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBITIONHITH JA0OpPATOPHBIE W TPAKTHYECKHE PadOTHI, COOJIONATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh MX IKCICPUMEHTAIHHBIMU
cpenctBamu, GOpMYNIHpYS 1Edb HCCIEIOBaHUS, aHAJIU3UPOBATH TOJTYyUYCHHBIE
PE3yNbTATHI U JICNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBISATH  TOJNYYCHHBIC  PE3yJdbTaThl HAa  YUYEHHYECKUX
KOH(DEpeHITHsX;

YMEHUE OIIEHHUBATh JTHUYECKHE AaCMEKThl COBPEMEHHBIX KCCIEIOBAHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUWE,  HCKYCCTBEHHOE
OIUTOIOTBOPEHME, HAINPABIEHHOE M3MEHEHHWE I'€HOMa W CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEATeNIbHOCTH B 00JlacTh OMOJOTUM, MEIAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTrMYecKoro oOpa3oBaHHMS B  OpPraHU3aLUsAX  CPEIHEro
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apPyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CUCTEMOW OWOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET
ONpeJIeNIeHHs] U TOHUMAHUE CYIIHOCTH OCHOBOMOJATalONINX OHOJIOTHYECKUX
TEPMUHOB M TOHATUU (BUI, 3KocucTeMa, Ouocdepa), OMOIOTUYECKHUE TEOPUH
(aBomronnonHas teopust Y. J[apBuHa, cHHTETHYECKass TEOPHs IBOJIOLNH), YUCHUS
(A. H. CeBepiioBa — 0 myTsIX U HampaBieHUsx 3Boitoniuu, B.W. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxactea K. M. bopa), mpaBuna (mMunumyma FHO. Jlubuxa,
9KOJIOTHYECKON TMHUpaMUJbl SHEpPruu), rumore3bl (runoreza «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOrO  IO3HaHWS,
HCIIOJIb3YEMBIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSX )KUBBIX OOBEKTOB U SKOCUCTEM
(omcanue, mM3MepeHue, HaONIOJIeHHEe, HKCIIEPUMEHT), CIoco0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATH CYIIECTBCHHBbIC TMPU3HAKUA: BHUIOB, OHOrEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIONMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O oTtOopa, aJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JBIDKYIITUX CHUJI SBOJIOIMU HAa TEHO(OH MOMYIISIINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMU 3BOJIIOIUH,
JNBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpelie OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMIIOHEHTOB  DKOCHCTEM, B3aUMOCBSI3€i  OpPraHu3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY IS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3H OPTaHU3MOB U CpeIbl OOUTAHUS, CTMHCTBA
YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1auH, BBISBIISATH MPUIMHHO-CIICICTBEHHBIE
CBSI3M MEXK]TY UCCIICTYEMBbIMH OMOJIOTHYECKUMH MPOIICCCAaMU U SIBJICHUSMU, JCIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh WX OKCICPUMEHTAIHLHBIMHU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPENCTaBISATh  MOJYyYEHHbIE  pe3yibTaThl HAa  YUYCHHYECKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBUSIX U CIMOCO0AX MPETOTBPAIICHUS
rI00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIIAThL OCO3HAHHBIM BBIOOP OyayIiied npodecCHoHAIBHOM
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIINICHHOCTH, YTAyONsTh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIICH  mpodeccun U TPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 b 1
HOTIOTHA Kax Hayxa https://m.edsoo.ru/7f41aa8c
bu6moreka [IOK
2 JKuBble cucTeMbl U UX U3y4EHUE 2 0.5 httos://m. edsoo.ru/7fA1aa8c
bu6moreka [IOK
3 buonorus etk 2 05 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
4 XuUMHUYecKasi OpraHu3amus KJISTKA 10 1 1 httos://m. edsoo.ru/7fA1aa8c
bu6mmoreka [JOK
> CTpoCHHE 1 yHKLIH KICTKH 8 1 2 https://m.edsoo.ru/7f41aa8c
6 OOMeH BelecTB U MpeBpaIeHIe YHEPTUuu B 9 5 bubnuoreka [JOK
KJIETKE https://m.edsoo.ru/7f41aa8c
HacnencrBennas undopmanus u bubnnoreka [JOK
7 R 9 0.5
peanuzanus e€ B KIeTKe https://m.edsoo.ru/7f41aa8c
. bubnuoreka [JOK
8 JKHSHCHHEIH LK KICTKA 6 L . https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
o CTpOCHHE 1 GYHKIMH OPranH3MOB 17 15 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
10 P 8 1 1.5
a3MHO’KE€HUE U Pa3BUTHE OPraHU3MOB httos://m.edsoo.ru/7f41aa8c
11 I'enernka — Hayka O HaCIEACTBEHHOCTH U 2 0.5 bubnuorexa [IOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

HU3MCHYUBOCTH OPraHn3MOB

https://m.edsoo.ru/7f41aa8c

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 E;Ig?;;f;zf :3/I§f41aa8c

13 3aKOHOMEPHOCTH M3MEHUMBOCTH 6 1 E;i?;ﬁf;if :3/I§f41aagc

14 I'eneTuka yemoBeka 3 0.5 Et?ri?;lr%fcizf r(jlsf41aa8c

15 | Cerexuns opramusmos 4 LS mimedsorurmate

16 BHOTEXHONOTHS U CUHTETUYEeCKas OUOJIOTHS 4 1 ft?r?snll;l rcr)::(;(::)g 3/5 f41aa8c

17| Pesepsuoe spes 1 R~
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 16



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4 bubnuorexa [JOK
MPEeACTABJICHUI B OMOJIOTHH https://m.edsoo.ru/7f41aa8c
N bubmuorexa [JOK
2 M 14 1 2
HKPOIBOIIONI H €€ PESyIBTaTHI https://m.edsoo.ru/7f41aa8c
3 MakposBOIIOLHS U €€ Pe3yIbTaThl 6 bubmorera [JOK
P H pesy. https://m.edsoo.ru/7f41aa8c
4 [IpoucxoxneHve U pa3BUTHE )KU3HU HA 15 1 15 bubnuoreka [IOK
3emie ' https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
5 I1 - 10 1
POUCXOXKICHUE YETIOBEKA — aHTPOIIOTCHE3 httos://m.edsoo.ru/7f41aa8c
DKOJIOTHS — HayKa O B3aMMOOTHOIIICHHSIX
6 OPraHU3MOB M HAJOPTraHU3MEHHBIX CHCTEM 3 0.5 bubmorera [JOK
p . 7OoP N ' https://m.edsoo.ru/7f41aa8c
C OKpYXarolien cpeaon
bubnuoreka [JOK
7 o 9 15
OprauH3Mbl # CpeAa OOHTaHHS https://m.edsoo.ru/7f41aa8c
. bubnuoreka [JOK
8 9 0.5
JKOJIOTH BHAOB H IO IALHH https://m.edsoo.ru/7f41aa8c
DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE bubmuoreka [JOK
9 12 1 0.5
CHCTEMBI https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
10 b - 6
mocepa — riobanpHas sKocucrema https://m.edsoo.ru/7f41aa8c
11 UYenoBek u OKpyKarolas cpena 6 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

https://m.edsoo.ru/7f41aa8c

12

PesepBHOE Bpems

bubmmoreka [{OK
https://m.edsoo.ru/7f41aa8c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrtpoasubie | IlpakTHueckue 06pazoBaATENBHbIC
padoTsbI padoThbI
pecypcsbl

1 buonorus kak KOMIUIEKCHas HayKa U Kak 1 bubnuorexa [JOK

4acTh COBPEMEHHOTO O0IIecTBa https://m.edsoo.ru/7f418886
. bubmuorexa [JOK

2 JKuBbI€ CUCTEMBI U KX CBOMCTBA 1 https://m.edsoo.ru/7f418886
YpoBHEBasi OpraHU3aIUs KUBBIX CUCTEM.

3 [IpakTrueckas padota "Mcmonb3oBanue 1 05 bubnuoreka [IOK
Pa3IMYHBIX METOJIOB MPU U3YYEHUU KUBBIX https://m.edsoo.ru/7f41aa8c
cuctem"

4 Hctopust OTKPBITHS U U3YUYEHUSI KIIETKH. 1 bubnuoreka [JOK
Knerounas teopus https://m.edsoo.ru/7f41aa8c
MeTo1b1 MOJIEKYJISIPHOUM Y KJIIETOUHOM
o6uonorun. [Ipaktuueckas padbora «3yuenue

5 METOJIOB KJIETOYHON OMOJIOTHHA 1 05 bu6mmoreka [JOK
(xpomatorpadus, anexTpodopes, https://m.edsoo.ru/7f41aa8c
muddepeHnnaibHoe HeHTPUPYrupoBaHue,

II1IP)»

6 XUMHUYECKUH COCTAB KIETKH 1 bubmmorexa [JOK

https://m.edsoo.ru/7f41aa8c

7 MuHepanbHble BENIECTBA KIETKH, X 1 bubnuoreka [IOK
Ouosornyeckas poib https://m.edsoo.ru/7f41aa8c

8 Opranuyeckue BelecTBa KIeTKH — OeJKH. 1 0.5 bubnuorexa [IOK



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

JlaboparopHas pabota «OOHapyx eHHE

OEJIKOB C MOMOIIBIO KAYeCTBEHHBIX PEAKIIUI

https://m.edsoo.ru/7f41aa8c

9 CoiicTBa, Kinaccudurarysa u GyHKIUN bubnuorexa [JOK
0eKOB https://m.edsoo.ru/7f41aa8c
10 Oprannueckue BenecTBa KIeTKH — bubnuorexa [JOK
YIJIEBOIbI https://m.edsoo.ru/7f41aa8c
11 OprannyecKkue BEIeCTBa KICTKH — JIUTTHJIBI bubmorera [JOK
P - A https://m.edsoo.ru/7f41aa8c
Hyxkneunossie kucnotsl. JJHK u PHK.
12 JlabopaTtopHnas pabota «lccnenoBanue 05 bubmuorexa [JOK
HYKJIEMHOBBIX KHCJIOT, BBIJCIICHHBIX U3 ' https://m.edsoo.ru/7f41aa8c
KJIETOK Pa3JIMYHBIX OPTraHU3MOBY
Crpoenue u ki ATO. ue
13 H . €03U/IT %/)I}(;{O(:H@aTBI (HTCIID[f g Bubnmorexa [JOK
vt 1P ) https://m.edsoo.ru/7f41aa8c
KonTtponbHas padoTa
14 CexBenuponanue JJHK. MeToabl reHOMUKH, bubnmuorexka [JOK
TPAHCKPUIITOMUKHU, IPOTEOMUKH https://m.edsoo.ru/7f41aa8c
. bu6mmoreka [JOK
15 M 0
CTOABL CTPYKTYPHOH DHOJOTHH https://m.edsoo.ru/7f41aa8c
bubnuoreka [JOK
16 Tuner knetok. [IpokapuoTudeckas KiieTka httos://m.edsoo.ru/7f41aa8c
CtpoeHue s3yKapruOoTHYECKON KIIETKH.
17 IT IE)IKTI/ILIGCK};I; pa60Ta «M3yueHue CBOMCTB 0.5 bubmmorexa [JOK
p N P i ' https://m.edsoo.ru/7f41aa8c
KJIETOYHOI MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapaT KJIETKH bubmorexa HOK
P P https://m.edsoo.ru/7f41aa8c
19 OnHoMeMOpaHHbIE OPTaHOU Bl KIIETKH. 05 bubnmoreka [JOK

[IpakTtuyeckas paborta «M3ydyeHue IBUKEHUS

https://m.edsoo.ru/7f41aa8¢c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

HUTOIINIa3MbI B pPaACTUTCIIBHBIX KJICTKAX»

[TosryaBTOHOMHBIE OPraHOUAbI KIETKH:
MUTOXOHJIpUH, TuTacTuabl. JlaboparopHas

bubmmoreka [{OK

20 0.5
pabora «/ccnenoBanue TIa3Mou3a | https://m.edsoo.ru/7f41aa8c
JETIIA3MOJIN3a B PACTUTEIIBHBIX KICTKAX)
bubmmoreka [{OK
21 HemeMOpaHnHbIe OpraHouIb! KJIIETKH
p p A https://m.edsoo.ru/7f41aa8c
29 Crpoenue u ¢pynkiuu sapa. KontponapHas bubnuoreka [JOK
pabota https://m.edsoo.ru/7f41aa8c
CpaBHUTEIIbHAS XapaKTEPUCTHKA KIIETOK
23 aykapuoT. JJaboparopHas padora «3yyeHue 0.5 bubmorexa LOK
YKapHOT. patop p yi ' https://m.edsoo.ru/7f41aa8c
CTPOEHUS KJIICTOK PA3IMYHBIX OPraHU3MOB)
AccuMmIAnUs U JUCCUMMWISLINS — JIBE
CTOpOHBI MeTaboM3Ma. Tunel oOMeHa Eu6 10K
nOInoTEKA
24 BerecTB. JJaboparopHas padora «3yuenne 0.5
B 13 p p yi https://m.edsoo.ru/7f41aa8c
KaTaJINTUYECKOW aKTUBHOCTH ()epMEHTOB (HA
MpUMepe aMujIa3bl WIIA KaTayias3bl)»
DepMEHTATUBHBIN XapaKTep peaKiuil
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas
25 aborta «3y4yeHune pepMEeHTAaTUBHOTO 0.5 bubmorexa HOK
p i p ' https://m.edsoo.ru/7f41aa8c
pacHieIuieHUs IEPOKCHIa BOIOpoa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)
bu6mmoreka [JOK
26 Benku-aktuBaTopsl ¥ OCIKU-UHTUOUTOPEI
p p https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
27 ABTOTPO(DHBIN THI 0OMEHA BEIECTB
pod = https://m.edsoo.ru/7f41aa8c
b K
28 doTtocunTEe3 nbmoreka O

https://m.edsoo.ru/7f41aa8¢c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

Xemocunres. Jlaboparopras pabota

bubmuoreka [JOK
2 :
9 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H 0.5 httos://m.edsoo.ru/7f41aa8c
XEMOCHHTE3a
AHa’poOHBIC OpraHu3Mbl. Bupl OposKeHNS.
30 Jlaboparopuas pabota «CpaBHeHHE 0.5 brbamorexa LTOK
patopHai p P ' https://m.edsoo.ru/7f41aa8c
MIPOIIECCOB OPOIKEHUS U IBIXAaHUSD)
31 AspoOHBIE OpraHU3Mbl. JTaIbl bubnuorexa [JOK
SHEPreTHYecKoro ooMeHa https://m.edsoo.ru/7f41aa8c
DHeprus MeMOpPaHHOTO IpaIneHTa MPOTOHOB. i 1OK
HOJIMOTEeKA
2 AT®: i ATO-
3 Crres padoTa mpoToHHOH https://m.edsoo.ru/7f41aa8c
CUHTA3BI
33 Peakiiun MatpuyHOTO CHHTE3a bubmorexa IOK
t P https://m.edsoo.ru/7f41aa8c
. bu6mmoreka [IOK
34 Tpanckpunius — matpuuHbiil cuaTe3 PHK httos://m.edsoo.ru/7f41aa8c
N bu6mmoreka [JOK
35 Tpancasuus i ¢ STansl https://m.edsoo.ru/7f41aa8c
36 KonupoBanue amuuokucioT. Poss pubocom bubmuorexka [JOK
B OMocuHTe3€e Oenka https://m.edsoo.ru/7f41aa8c
37 Opranuzanus reHoMa y IpoKapuoT u bubnnorexa [JOK
9yKapuoT https://m.edsoo.ru/7f41aa8c
38 MouiekynspHble MEXaHU3MBbI SKCIIPECCHH bubnnorexa [JOK
TEHOB y DYKapuoT https://m.edsoo.ru/7f41aa8c
Bupycel — BHekIeTOUHbIE (DOPMBI KU3HU U
Py dop bubmuoreka [JOK
39 oOnuraTHele napa3uThl. [IpakTudeckas 0.5
https://m.edsoo.ru/7f41aa8c
pabota «Co3nanue MO BUPYCa
40 Bupychble 3a0051€BaHUS YeIOBeKa, bubnuorexa [IOK

KHUBOTHBIX, paCTeHI/Iﬁ

https://m.edsoo.ru/7f41aa8c¢
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bubmuoreka [JOK

41 HanoTexHOIOTHHA B OHOJIOTUH U METULINHE httns://m.edsoo.ru/7fA1aa8c
. bubnuorexa [JOK
42 JKH3HEHHEI UMK KICTKR https.//m.edsoo.ru/7f41aa8c
. bubnuorexa [JOK
43 Marpuneii cusres JIHK https://m.edsoo.ru/7f41aa8c
XpomocoMsl. JlabopaTopHas padoTta
44 <<I£)I3 eHHe X OMocl:)M Hl::l FOTI;BBIX 0.5 bubmmorexa [TOK
¥ P ' https://m.edsoo.ru/7f41aa8c
MHUKpOTIperiapaTax»
bu6moreka [IOK
45 Jlenerue KieTki — MHTO3 https://m.edsoo.ru/7f41aa8c
Tunsl kieTok. KapruoknHe3 U HUTOKUHES.
46 JlabopaTtopHnas pabora «Habmoaenne Mmutos3a 05 bubnuoreka [IOK
B KJIETKaX KOHYMKA KOpPEIKa Jiyka (Ha ' https://m.edsoo.ru/7f41aa8c
TOTOBBIX MUKPOTIPETIapaTax)»
Perynsuust >KM3HEHHOTO IMKJIA KJIETOK. bu6mmoreka [JOK
47
KontponsHas padora. https://m.edsoo.ru/7f41aa8c
48 OpranusM Kak eIUHOE 1[EJI0€ bubmorexa [JOK
p . H https://m.edsoo.ru/7f41aa8c
49 Tkanu pacrenuii. Jlaboparopnas pabota 05 bubnnoreka [JOK
«M3ydeHne TkaHeH pacTeHUII» ' https://m.edsoo.ru/7f41aa8c
TkaHM >KUBOTHBIX U YEJIOBEKA. Bu 1OK
. nOInoTEKA
50 JlaGopatopHas pabota «/3yueHue TkaHen 0.5 https://m.edsoo.ru/7f41aasc
SKUBOTHBIX)
Opransl. CucteMsl opranos. JlaboparopHast
51 abota «M3yueHne opraHoB [BETKOBOT'O 0.5 bubmorexa [IOK
p i p t ' https://m.edsoo.ru/7f41aa8c
pacTeHus»
52 Omnopa Tena opraHu3mMoB bubnuorexa [IOK
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53 JIBI>KEHUE OPraHu3MOB brbamorexa [HOK
https://m.edsoo.ru/7f41aa8c
bubnuorexa [JOK

>4 Hiraitite oprarmsmon https://m.edsm])_.[ ru/7f41aa8c

55 [IuTanve MO3BOHOYHBIX KUBOTHBIX. bubnuorexa [JOK

[IumeBapurenbHas cucTemMa 4ejaoBeKa https://m.edsoo.ru/7f41aa8c
bubnuorexa [JOK

5 Jloixaitiie OpraHsMon https:// m.edsol_.[ ru/7f41aa8c

57 JIprxaHue mo3BOHOYHBIX KHUBOTHBIX U bubmuorexa [JOK

YeJI0BEKa https://m.edsoo.ru/7f41aa8c

58 TpaHcnopT BeNIeCTB y OPraHu3MOB bubnmorexa [JOK
https://m.edsoo.ru/7f41aa8c

59 KpoBeHocHas cuctemMa mo3BOHOYHBIX bubnuoreka [IOK

JKUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41aa8c

60 Brinenenue y opranu3smMoB bubmmorexa [TOK
https://m.edsoo.ru/7f41aa8c

61 3amura y OpraHu3MOB bubmmorexa [TOK
https://m.edsoo.ru/7f41aa8c

62 NMMmyHHas cuctema yenoBeka bubmmorexa [IOK
https://m.edsoo.ru/7f41aa8c

63 Pa3znpaxxuMocTh U perynsanus y Opranu3mMoB bubmmorexa [JOK
https://m.edsoo.ru/7f41aa8c

64 I'ymopanbHas perymsiius 1 SHIOKpUHHAs bubnuoreka [IOK

CHUCTEMA KUBOTHBIX U YEJIIOBEKA https://m.edsoo.ru/7f41aa8c

65 @DopMBbI pa3MHOKEHHUST OPTaHU3MOB Bu6mmorexa LIOK
https://m.edsoo.ru/7f41aa8c

66 [TonoBoe pazMHOXKEHHE bubnuorexa [IOK
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bubmmoreka [{OK

67 Meiios
https://m.edsoo.ru/7f41aa8c
I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlaboparopHas pabora 05 bubnuorexa [JOK
«M3yueHne CTPOEHHUS MOJIOBBIX KIIETOK Ha ' https://m.edsoo.ru/7f41aa8c
TOTOBBIX MUKPOIIpErapaTax»
69 WNHmBuayanbHOE pa3BUTHE OPraHU3MOB — bubnnorexa [JOK
OHTOTEHE3 https://m.edsoo.ru/7f41aa8c
70 3akiiajika OpraHoB U TKaHEW U3 bubmuorexa [JOK
3apO/IBIIIEBBIX JTUCTKOB https://m.edsoo.ru/7f41aa8c
Poct u pazButue xxuBoTHBIX. JIJabopaTtopHas
71 aboTa «BrIsBICHHE TPU3HAKOB CXOJICTBA 0.5 bubmorera [JOK
p ¥ p a ' https://m.edsoo.ru/7f41aa8c
3apo/IbIIel MO3BOHOYHBIX KHUBOTHBIX)
Pa3zmHOXeHUE 1 pa3BUTHE PAaCTCHUM.
72 JlaGopaTtopHas pabora «CTpoeHHE OpraHOB 0.5 bubmorexa LIOK
PaTOpHat p P . P ' https://m.edsoo.ru/7f41aa8c
Pa3MHOKEHHUSI BBICIIUX PACTCHHI
73 Hctopus cTaHOBJICHUS U Pa3BUTHUS T€HETUKU bubnuoreka [JOK
kak Hayku. KoHTposibHast paboTa https://m.edsoo.ru/7f41aa8c
OcHOBHBIE TIOHATHS U CUMBOJIbI TeHETUKH. Bu 1OK
noIMoTeKa
74 JlaGopaTtopHnas pabdota «JIlpo3odriia kak 0.5
patop P Jposod . https://m.edsoo.ru/7f41aa8c
00BEKT TeHETUYECKUX UCCIICIOBAHUID)
3aKOHOMEPHOCTH HACTIEI0BaHUS TIPU3HAKOB.
MonorubpuaHoe CKpeluBaHue.
75 I1 aKTI/Iqepcxaﬂ a6o£a "U3yuenue 0.5 bubmmorexa [JOK
P P e ' https://m.edsoo.ru/7f41aa8c
PE3yNbTaTOB MOHOTUOPUTHOTO CKPEITUBAHUS
y apo30¢uist"
76 [{uTonornyeckre OCHOBbI MOHOTHOPHIHOTO bubnuorexa [IOK
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CKpEILIMBAaHUS

https://m.edsoo.ru/7f41aa8c

Ananusupyrouiee ckpeuiuBanue. Hernomnnoe

bubmmoreka [{OK

77
JOMHUHUPOBAHUE https://m.edsoo.ru/7f41aa8c
uruopuaHoe ckperBanne. [Ipaktndeckas
78 I[a60Tap«I/13 eHI/II)G e3 JIBTaTOBp 0.5 bubmnorexa [TOK
p yi pesy. ' https://m.edsoo.ru/7f41aa8c
JTUTHOPHUTHOTO CKPEUTUBAHUS Y APO30PIITBI
79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO bubmmoreka [{OK
CKpEILIMBAaHUS https://m.edsoo.ru/7f41aa8c
80 CreluieHHOE HACIeI0BaHNUE IIPU3HAKOB bubmorera [JOK
1 4 p https://m.edsoo.ru/7f41aa8c
81 XpoMOCOMHAs TEOPUS HACIENCTBEHHOCTH bubmorera [JOK
P p 4 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
82 r
CHCTHKA Tona https://m.edsoo.ru/7f41aa8c
83 I'enotHm Kak mea0CTHAs CUCTEMA bubmorera [JOK
H https://m.edsoo.ru/7f41aa8c
84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS bubnuoreka [JOK
pacTeHuH, )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41aa8c
MN3MeH4YnBOCTb MpU3HAKOB. Buibl bubnuoreka [JOK
85
H3MEHYNBOCTHU https://m.edsoo.ru/7f41aa8c
bubnuoreka [JOK
86 M
OMM(UKALHOHHAS H3MEHUHBOCTE https://m.edsoo.ru/7f41aa8c
BapuarnmonHsiii psa v BapuaniuoHHas
kpuBas. JlabopaTopHas pabora
87 «MccnenoBanne 3aKOHOMEPHOCTEN 05 bubnunoreka [JOK

MOIU(PUKATUOHHONW NU3MEHUYNBOCTH.
ITocTpoeHnne BapHallMOHHOTO PsiAa U
BAPUALIMOHHON KPUBON»

https://m.edsoo.ru/7f41aa8c
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TI'enoTunmyeckas M3MEHUYHNBOCTb.

bubmuoreka [JOK

88
KomOunarusHass N3MEHYUBOCTD https://m.edsoo.ru/7f41aa8c
MyrannoHHas U3MEHUYUBOCTh. [IpakTnueckas

89 aborta «Myranuu y npo3oduisl (Ha 0.5 bubmorexa LHOK
p T yap ' https://m.edsoo.ru/7f41aa8c
TOTOBBIX MUKPOITpPEIapaTax)»

90 3aKOHOMEPHOCTH MYTAITHOHHOTO TIpOIecca. bubnuorexa [JOK
DIUreHeTrka U SJIIMI€HOMUKA https://m.edsoo.ru/7f41aa8c

o1 I'enetuka yenoBeka. [Ipaktuueckas pabora 05 bubnuoreka [JOK
«CocraBiieHUE U aHAJIU3 POJO0CIOBHOI ' https://m.edsoo.ru/7f41aa8c

92 Metoapl MEIUIIMHCKON T'€HETUKHU bubmmorexa T[OK

. i https://m.edsoo.ru/7f41aa8c
3HayeHUEe MEIUIIMHCKON TEHETUKU B
93 NPEIOTBPAILICHUN U JICYEHUN T€HETHUECKUX bubmorexa HOK
PEAIOTEP mv https://m.edsoo.ru/7f41aa8c
3a00JIEBaHUI YeJIOBEKA
OCHOBHBIE TTIOHATHUS CEJIEKIIUH.

94 JlaGopaTtopHas pabora «/3y4eHue copToB 05 bubnuoreka [JOK
KYJbTYPHBIX PACTEHUN U MOPOJ JOMAIIHUX ' https://m.edsoo.ru/7f41aa8c
SKUBOTHBIX)

MeTompl cCeneKIIMOHHON pabOTHI.
95 JlaGoparopHas padora «/3yyeHue MeTo10B 0.5 bubmorexa [JOK
patop P N yi a ' https://m.edsoo.ru/7f41aa8c
CEJICKIIUN PaCTCHUI
JIOCTIOKEHHS CEJICKIIUU PACTCHHH U
96 JKUBOTHBIX. [IpakTHueckas pabota 0.5 bubmorexa [JOK
P . p ' https://m.edsoo.ru/7f41aa8c
«[IpuBuBKa pacTeHHI»
CoxpaHeHue, U3y4eHHE U UCTIOTb30BaHUE
97 reHeTHYeCKUX pecypcoB. KoHurpopHas bubmorexa [IOK
PECYpCOB. p https://m.edsoo.ru/7f41aa8c
pabota
98 buoTtexHonorus kak Hayka v OTpacib 0.5 bubnuorexa [IOK
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npousBojacTBa. [Ipakruyeckas padora
«M3yuenue 00beKTOB OMOTEXHOJIOTUI

https://m.edsoo.ru/7f41aa8c

OcHoBHEIC HaIpaBJICHUA CUHTECTUYECKOH

bubmmoreka [{OK

99 ouonoruu. [IpakTnyeckas pa"60Ta Nzyuenne 1 0.5 httos://m.edsoo.ru/7f41aa8c
MOJIOYHOKHUCJIBIX ITPOAYKTOB
bubmmoreka [{OK
100 XpoMOCOMHAsI M TeHHASI WH)KEHEPHUs 1 https://m.edsoo.ru/7f41aa8c
bubmmoreka [{OK
101 Meppapeckite GHOTeXHONOr Y L https://m.edsoo.ru/7f41aa8c
PesepsHbiit ypok. [loBTOpenue, 06001ieHue, bubnuoreka [IOK
102 N 1
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/7f41aa8c
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 16
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [IOK
1 C) 4. 1
BOITOLHOHHAs Teopist . Jlapsuta https://m.edsoo.ru/7f41aa8c
9 JIBYOKylye CHIIbl ABOJIIOIMA BHIOB 110 Y. 1 bu6moreka [IOK
HapBuny https://m.edsoo.ru/7f41aa8c
3 Bopr0a 3a cymecTBoBaHne, €CTECTBEHHBIN U 1 bubmuorexa [JOK
HCKYCCTBEHHBINH 0TOOD https://m.edsoo.ru/7f41aa8c
DopMUPOBAHUE CUHTETUYECKON TEOPHUH bubnuoreka [IOK
4 1
SBOJIIOIUH https://m.edsoo.ru/7f41aa8c
5 DTanbl 3BOJTIOLMOHHOTO MPOIIecca: 1 bubmuorexa [JOK
MUKPOSBOJIIOIUSA U MAKPOIBOJTOLIHS https://m.edsoo.ru/7f41aa8c
6 [Tonynsiuus — sneMeHTapHas eIUHUIA 1 bubnnoreka [JOK
SBOJIIOLUA https://m.edsoo.ru/7f41aa8c
3aKOH reHeTU4YeCKOro paBHoBecus JIx.
Xapnu, B. Baiin6epra. Jlaboparopuas bubnnoreka [JOK
7 1 0.5
paboTa «BblsiBIeHNE U3MEHUUBOCTH Y https://m.edsoo.ru/7f41aa8c
oco0eil 0HOTO BUIa»
bu6mmoreka [JOK
8 1
OneMeHTapHble (PaKTOPBI ABOJIOLUU https://m.edsoo.ru/7f41aa8c
9 Dddext ocnoBatensa. Ipdext OyTbUIOYHOTO 1 bubnunoreka [JOK
TOpJIBIILIKA https://m.edsoo.ru/7f41aa8c
10 Murpanuu. M3oaauun nomyssnuil: 1 bubnuorexa [IOK

reorpaduueckas, Ouojgormueckas

https://m.edsoo.ru/7f41aa8¢
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1 EctecTBenHbIi 0TOOp — HAINPaBISIOMNN bubmuoreka [IOK
(baxTop 3BONIOLUN https://m.edsoo.ru/7f41aa8c
N bubnuorexa [JOK
12 [TonoBoit oT60p. KonTponpHas padora https://m.edsoo.ru/7f41aa8c
[Tprcnoco6IeHHOCTh OPTaHU3MOB KaK
13 pe3ynbTaT MUKpOdBoTIOIK. JlaboparopHas 05 bubnuoreka [JOK
paborta «M3yyenue apomopdo30B 1 https://m.edsoo.ru/7f41aa8c
WJIMO0AIANITAllMH Y PACTEHUM U JKUBOTHBIX)»
[Ipumeps! npucnocobaeHn y OpraHn3MoB:
Mopdostorudeckue, GU3noJIOTUIECKue,
OMOXUMHYECKHE, TIOBEIEHUYECKHUE. bu6moreka [IOK
14 0.5
JlabopaTtopHnas paborta «IIpucnocobnerus https://m.edsoo.ru/7f41aa8c
OpPraHU3MOB U UX OTHOCHUTEJbHAS
11e7IECO00Pa3HOCTHY
Bun, ero kxpurepun 1 CTpyKTypa.
15 HagopaTopI;{aﬂ ga60Ta «Ié};(a]:,}II)GHI/IC BHJIOB 0.5 Bubmmorexa [JOK
https://m.edsoo.ru/7f41aa8c
110 MOP(OJIOTUIECKOMY KPUTEPHIO»
bu6mmoreka [JOK
16 CrpyKTypa B https://m.edsoo.ru/7f41aa8c
17 BunooOpa3oBaHue Kak pe3ylibTar bubnnoreka [JOK
MUKPOSBOJIIOIIUU https://m.edsoo.ru/7f41aa8c
18 CBs13b MUKPOIBOJIIOIUH U STTUAEMHUOIOT U bubmmorexa [JOK
https://m.edsoo.ru/7f41aa8c
19 Makxpoasomtonus. [laneonronornueckne bubnuoreka [IOK
METO/IbI U3YYEHHUS IBOJIIOLUU https://m.edsoo.ru/7f41aa8c
20 buoreorpaduueckre MeToap! U3y4eHUS bubnuoreka [IOK
IBOJIIOIIUH https://m.edsoo.ru/7f41aa8c
21 OMOpHOJIOTMUECKUE U CPABHUTEIBHO- bubnuorexa [IOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

MOP(OTIOTUIESCKHE METO/IbI H3yICHHUS
IBOJIFOLIUU

https://m.edsoo.ru/7f41aa8c¢c

MonekynsipHO-r€HETUUECKHUE,

bubmmoreka [{OK

22 61o €CKHeE aTeMaTUYECKHUE METO
HMORHMITACCRHE 1 MATEMATIHHCCRHT METOART https.//m.edsoo.ru/7f41aa8c
M3Y4YEHUS IBOJIOLIUN
bubmmoreka [{OK
23 OO01re 3aKOHOMEPHOCTH SBOJIIO
HHE 3AKOHOMEPHOCTH SBOTOHHH https://m.edsoo.ru/7f41aa8c

24 AnantuBHas paauanus. HepaBHOMEpHOCTH bubnuoreka [JOK
TEMIIOB YBOJIIOINH https://m.edsoo.ru/7f41aa8c

o5 Hayunblie runoTessl MporuCcX0XKAECHUS KU3HU bubmuorexa [JOK
Ha 3emiie https://m.edsoo.ru/7f41aa8c
JloHay4HbIe PEACTaBICHUS O 3apPOKICHUN bubnuoreka [IOK

26
JKU3HHA https://m.edsoo.ru/7f41aa8c

97 OCHOBHBIE ATaIbl HEOPraHUYECKOU bubnuoreka [IOK
SBOJIIOIUH https://m.edsoo.ru/7f41aa8c

28 I'nnotessl 3apokaeHUs KU3HA bubmorexa [JOK

PO https://m.edsoo.ru/7f41aa8c
Hctopus 3emin 1 METObI €€ N3ydCHUS.

29 JlabopaTtopHnas padota «M3ydyeHue u 05 bubnuoreka [JOK
OIHMCAHKUE UCKOMAEMBbIX OCTATKOB JIPEBHUX ' https://m.edsoo.ru/7f41aa8c
OpraHU3MOBY

30 HauanpHble dTanbl OpraHuuecKoil dBOIIOINH bubmnorexa [JOK

p H https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK

31 OBOIIOINS SYKAPHOT

H yKap https://m.edsoo.ru/7f41aa8c
OCHOBHBIE ATarbl 3BOJIOLUN PACTUTEIBHOTO
bu6nuoreka [JOK
32 mupa. [Ipaktuueckas padora «3yuenue 0.5

0COOEHHOCTEH CTPOSHUS PACTEHUN Pa3HBIX

https://m.edsoo.ru/7f41aa8¢
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OTACIIOB»

OCHOBHBIC ATaIIbI SBOJIIOIINH KUBOTHOI'O

bubmmoreka [{OK

33
MHpa https://m.edsoo.ru/7f41aa8c
DBOJIOIMS )KUBOTHBIX. [IpakTryeckas
34 abota «/3y4ueHne 0coOOEHHOCTEH CTPOCHHUS 0.5 bubmorexa LHOK
p ¥ p ' https://m.edsoo.ru/7f41aa8c
MTO3BOHOYHBIX JKHBOTHBIX)
35 PazButue xxu3HM Ha 3emMIie Mo spam U bubnuorexa [JOK
MepuoIam https://m.edsoo.ru/7f41aa8c
36 MaccoBble BBIMUPAHUS — HKOJIOTMYECKUE bubnuoreka [IOK
KPH3HUCHI MPOILJIOTO https://m.edsoo.ru/7f41aa8c
37 CoBpEMEHHBIN 3KOJIOTHYECKUN KPU3HUC, €T0 bubmuorexa [JOK
0COOEHHOCTH https://m.edsoo.ru/7f41aa8c
CoBpeMeHHas cucTemMa OpraHu4ecKoro bubnuoreka [IOK
38
IIPOLLIOTO https://m.edsoo.ru/7f41aa8c
39 OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI bubmuoreka [JOK
opranu3moB. KoHtponbpHas padoTa. https://m.edsoo.ru/7f41aa8c
40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe bubmorexa HOK
P YK https://m.edsoo.ru/7f41aa8c
41 Pa3BuTHe npeacTaBaeHuil 0 IPOUCXOKICHUN bubnunoreka [JOK
YyeJloBeKa https://m.edsoo.ru/7f41aa8c
MecTo yenoBeka B CUCTEME OPraHUYECKOr0
42 Mmupa. Jlaboparopnas pabota «3yuenue 05 bubnnoreka [JOK
0COOCHHOCTEH CTPOCHHUS CKETIeTa YeIoBeKa, ' https://m.edsoo.ru/7f41aa8c
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»
43 JIBYOKYIIIE CUIIBI aHTPOIIOTEHE3a bubmorexa HOK
Y P https://m.edsoo.ru/7f41aa8c
44 CooTHoIIeHHE OHOJIOTHYECKUX 1 bubmuoreka [JOK

COIMAaJIbHBIX (I)aKTOPOB B aHTPOIIOTCHEC3C

https://m.edsoo.ru/7f41aa8¢c
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bubmuoreka [JOK

45 OcHOBHBIE CTaJMH AHTPOTIOTEHE3a httns://m. edsoo.ru/7fA1aa8c
46 [TaneoreHeTrKa 1 MaJeoreHOMHMKA bubmorera [JOK
https://m.edsoo.ru/7f41aa8c
47 DBOJIIOIMST COBPEMEHHOTO YeJIOBEKa bubmorexa LHOK
https://m.edsoo.ru/7f41aa8c
UYenoseueckue packl. [Ipaktuyeckas padora
48 «M3ydeHne 3KOJIOTHYECKUX aanTaui 0.5 bubnmorexa LOK
https://m.edsoo.ru/7f41aa8c
YEJIOBEKa
49 MexIUCIUTIITMHAPHBIE METOTbI bu6moreka [IOK
AHTPOTIOJIOTUN https://m.edsoo.ru/7f41aa8c
50 3apoxICHUE U Pa3BUTHE IKOJOTHH bubmorexa [IOK
https://m.edsoo.ru/7f41aa8c
Mertonpl skosoruu. JlabopatopHas padorta
51 «3ydeHne MEeToI0B IKOJIOTHUYECKUX 0.5 bubmorexa LOK
N https://m.edsoo.ru/7f41aa8c
HCCIICI0BAHUI
3HaueHNE PKOJOTHUCCKUX 3HAHMUM IS bubnmuoreka [JOK
52
YyeJloBeKa https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
>3 IKOIOTHHECKHE (AKTOPEI https://m.edsoo.ru/7f41aa8c
Abuotuueckue paktopsl. CBET Kak
54 IKoJIoTHYecKui akrop. JJaboparopHas 05 bubnuoreka [JOK
paboTa «BblIsiBIeHHE TPUCTIOCOOIEHUI https://m.edsoo.ru/7f41aa8c
OpPraHU3MOB K BIMSIHUIO CBETa»
Abunotuueckue dakropsl. Temmneparypa Kak
55 skosoruueckuii pakrop. JlaboparopHas 05 bubnunoreka [JOK

paboTa «BbIsiBIeHHE TPUCTIOCOOIECHUI
OpPraHU3MOB K BIIMSHUIO TEMIIEPATYPbI»

https://m.edsoo.ru/7f41aa8¢c
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AbuoTtnueckue pakropsl. BiaaxxHOCTB Kak
sKoJorndeckuit axtop. JlaboparopHas

bubmuoreka [JOK

56 0.5
paboTa «AHATOMHYECKHUE OCOOCHHOCTH https://m.edsoo.ru/7f41aa8c
pacTeHMIA U3 Pa3HBIX MECT OOUTAHUSDY
bubmmoreka [{OK
57 C §)
PEILL OOUTAHHA OPTatisMoB https://m.edsoo.ru/7f41aa8c
bubmmoreka [{OK
58 b
HOJIOTHHCCKHE PHTMBI https://m.edsoo.ru/7f41aa8c
bubmmoreka [{OK
59 K
MSHCHHBIC POPMBI OPraHH3MOB https://m.edsoo.ru/7f41aa8c
bu6moreka [IOK
60 b
MOTHHECKHE (GakTOpE! https://m.edsoo.ru/7f41aa8c
3HaueHne OMOTHYECKNX B3aUMOIeHCTBUI
61 JISL CYIIIECTBOBAHUS OPraHU3MOB B CpELIE bubmorexa LOK
g ym p pe https://m.edsoo.ru/7f41aa8c
oOurauusg
62 DKOJIOTHYECKUE XapaAKTEPUCTUKHU TOITYJISLIUA Eubmaorexa HOK
p p y https://m.edsoo.ru/7f41aa8c
OCHOBHBIE TIOKA3aTeJN MOMYJISAIIAN:
63 YHUCJIEHHOCTD, INIOTHOCTh, BO3pacTHAsA U Eubmaorexa HOK
’ » BO3P https://m.edsoo.ru/7f41aa8c
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENN MOMYJISIHNN:
64 0KIIaEMOCTB, IIPUPOCT, TEMII POCTA Bubmiorexa TOK
PO » IPHPOCT, p ’ https://m.edsoo.ru/7f41aa8c
CMEPTHOCTh, MUTPAITUN
65 DKOJIOTHYECKas CTPYKTYpa MOIIYJISLUN Eubmiorexa ITOK
PYKLYP y https://m.edsoo.ru/7f41aa8c
66 JlnHamMuKa IOMYJISUHU U €€ Perymsiius bubmorexa HOK
ym PeryIiitt https://m.edsoo.ru/7f41aa8¢
67 KpuBbie pocTa YUCIEHHOCTH MOMYIISALINH. bu6mmoreka [JOK

KpI/IBLIe BbIDKUBAaHU A

https://m.edsoo.ru/7f41aa8¢c
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Dkosornyeckas HuIa Bujaa. JlaboparopHast

68 pabota «IIpucmocobaeHus: CeMsH pacTCHHIA 0.5 ]s;iﬂ;;s:;ifﬁﬁ f41aa8¢
K pacceeHUI0»
69 Bun xak cucrema momyasui bubmmorexa [TOK
https://m.edsoo.ru/7f41aa8c
70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPAITHIT bubnuoreka [JOK
’KMBOTHBIX https://m.edsoo.ru/7f41aa8c
bubnuorexa [JOK
71 Co00111€CTBO OPraHu3MOB — OHOIIEHO3 httos://m.e dsol_.[ru I7f41888¢
72 DKocucTeMa Kak OTKPBITas CHCTeMa bubnmorexa [JOK
https://m.edsoo.ru/7f41aa8c
73 KpyroBopoT BemecTB ¥ NOTOK SHEPTHUHU B bubnuoreka [IOK
JKOCHUCTEME https://m.edsoo.ru/7f41aa8c
74 OcHoBHBIE TIOKa3aTeNN HIKOCUCTEMbI bubmmorera LOK
https://m.edsoo.ru/7f41aa8c
75 DKOJIOTHYECKUE TTUPAMHUIBI bubmmorexa [JOK
https://m.edsoo.ru/7f41aa8c
bubmuoreka [JOK
76 Hismenenms coodmecTs — cyKueccuu https:// m.edsoc%.I ru/7f41aa8c
77 [Ipupoanbie 3KocHCTEMBI. DKOCUCTEMBI 03P bubnunoreka [JOK
U peK. DKOCUCTEMBI MOPEN U OKEaHOB https://m.edsoo.ru/7f41aa8c
78 [IpupoanbIe 3KOCUCTEMBI. DKOCHUCTEMBI bubnnoreka [JOK
TYHJp, JIECOB, CTEIIEH, ITyCTHIHb https://m.edsoo.ru/7f41aa8c
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI
80 Ypboakocucremsl. [Ipaktudeckas padora 05 bubnunoreka [JOK
«M3ydenue u onucanue ypoo3KoCUCTEMbI» https://m.edsoo.ru/7f41aa8c
81 3akoHOMEpHOCTH (OPMUPOBAHUST OCHOBHBIX bubnmoreka [JOK

B3aMMOJICMCTBHUI OPraHU3MOB B

https://m.edsoo.ru/7f41aa8¢
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skocucremax. KonrponpHas paborta

MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 Pa3HBIX TUIIOB Ha CYyOOpPTraHU3MEHHOM, bubnuorexa [JOK
OpPraHU3MEHHOM, MOIYJISLHOHHOM U https://m.edsoo.ru/7f41aa8c
9KOCUCTEMHOM YPOBHSIX

83 buocgepa — oburennanerapHas 060I049Ka bubnnorexa [JOK
3emiu https://m.edsoo.ru/7f41aa8c

bubmmoreka [IOK
4 B.U.B

8 ¥rerte epHAJCKOr0 0 OHoChepe https://m.edsoo.ru/7f41aa8c

bu6moreka [IOK

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI httos://m.edsoo.ru/7fA1aa8c

86 KpyroBopoTs! BemecTs u bubnuoreka [IOK
OMOTreOXUMHUYECKUE LIUKIIbI https://m.edsoo.ru/7f41aa8c

87 3oHaNBHOCTH OMOCcdepbl. OCHOBHBIE OMOMBI bubnuoreka [IOK
CylIu https://m.edsoo.ru/7f41aa8c

. bu6mmoreka [JOK
88 YeroitunBocts GHocheps https://m.edsoo.ru/7f41aa8c
89 DKOJOTUYECKHE KPU3HUCHI U UX TIPUYHHBI bubmmorexa [TOK
P P https://m.edsoo.ru/7f41aa8c
. bubnuoreka [JOK
90 B S
O3ACHCTBHE He/I0BeKa Ha GHochepy https://m.edsoo.ru/7f41aa8c

o1 AHTPOIIOT€HHOE BO3/ICHCTBUE HA bubnnoreka [JOK
pacTUTENBHBIN U )KUBOTHBIN MU https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK

92 .

Oxpasia MpHpOLLI https://m.edsoo.ru/7f41aa8c

93 OCHOBHBIE TPUHIUIIBI YCTOWYHUBOTO bubnunoreka [JOK
pa3BUTHSA YEJIOBEYECTBA U IIPUPOIbI https://m.edsoo.ru/7f41aa8c

94 PannonanbHOE IPUPOOINIOJIB30BAHNE U bubnuorexa [IOK
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CoXpaHeHHe OMOJIOTHYECKOro Pa3HOOOpas3ns
3emiu. KontponbsHas padora

https://m.edsoo.ru/7f41aa8c¢c

95 O6o06mIeHne Mo TeMe «MUKPOIBOIIONUS U € 1 bubnuorexa [JOK
pe3yJabTaThD) https://m.edsoo.ru/7f41aa8c
96 O06o006mienue o Teme «MaKpOoIBOJIOIUS U € 1 bubnuorexa [JOK
pe3yJabTaThD) https://m.edsoo.ru/7f41aa8c
97 O6006menue o Teme «I[IpoucxoxaeHue u 1 bubmmoreka [{OK
pa3BUTHE )XKU3HU HA 3eMIIe)» https://m.edsoo.ru/7f41aa8c
98 O606menue mo Teme «IIpoucxoxaeHue 1 bubmuorexa [JOK
YEJI0BEKA — aHTPOIIOTEHE3) https://m.edsoo.ru/7f41aa8c
99 O6o001menue mo Teme «IKOJIOTUs — HayKa O 1 bubmuorexa [JOK
B3aMMOOTHOILIEHUSX OPTraHU3MOB) https://m.edsoo.ru/7f41aa8c
100 O6o06menue mo Teme «OpraHu3Mbl U cpeia 1 bubnuoreka [IOK
oOuTaHUs» https://m.edsoo.ru/7f41aa8c
101 O06o06meHNe 1Mo TeMe «DKOJIOTHS BUIOB U 1 bubmuoreka [JOK
MOIMYJISAN https://m.edsoo.ru/7f41aa8c
O606menue mo teme «brocdepa — bubnuoreka [JOK
102 1
rio0anbHasi PKOCHCTEMa https://m.edsoo.ru/7f41aa8c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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