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Pabouas nporpamma yuyeOHOI0 npeamera
«buogorus»

10-11 kaaccenl

YpoBeHb - yriry0JieHHbI



INOACHUTEJIBHAA 3ATINCKA

[Iporpamma no yae6Homy npenmety "buonorus” (nanee - 6M0J0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «bruoorus» U OCHOBHBIX NMOJIOKEHHH (enepalibHO paboyeil mporpammbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeaMeTHOW obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cormacao monoxenusiMm OPI'OC COO mnpodwibHbIe ydeOHBIE NPEIMETHl, H3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnanu o0y4eHus Ha YpPOBHE CPETHETO
obmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHAIBHBIM W BBICIIMM OOpa3oBaHWEM. B TO ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PELICHUE
0o0pa3oBaTeNnbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIUX 3aJ[ad, CBSA3aHHBIX ¢ MpodopueHTanueit
0o0y4arolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSI3aHHOTO C OHOJIOTHEN, MEIMIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus” gaét mpencraBieHHe O LIETH U 3aJadax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, ONpeelsieT 00s3aTeIbHOe
(MHBapuaHTHOE) MPEAMETHOE COJAEp)KaHME, €ro CTPYKTYpUpPOBaHHME IO pas3ieiiaM U Temaw,
pacmpezieieHue Mo KiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBs3€H, JIOTHMKM Yy4eOHOro IMpoliecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamme mo OHOJOTHMU peann30BaH MPHUHIIUIT
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Omaromaps uyemMy [pOCMaTpHBAaeTCS  HAMPaBICHHOCTh Ha  MOCJEyoIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOTO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOr0 OTHOILIEHHUS K OKpYyXKarolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buomorus» B peanu3anuu
tpeboBanuit ®I'OC COO k MmiIaHUPYEMBIM JMYHOCTHBIM, METANpEJAMETHBIM M TPEAMETHBIM
pesynpTaTaM o00y4ueHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHHOMN
JEeSTENIbHOCTH OOy4alolUXCcsl MO0 OCBOEHHUIO COJEpKaHUs Ouojiormyeckoro oOpa3oBaHUS Ha
YPOBHE CpeHEero 00IIero 0opa3oBaHusl.

VY4eOHblii npeamer «buosorusi» Ha ypoBHE CpeAHEro oO0IIero oOpa3oBaHUs 3aBepIacT
Ouosnoruueckoe o0pa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIIMpEeHUe U yriyOlieHne 3HaHui
0o0ydJarommxcsi O J>KUBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
AMOPHUONIOTUN U OMOJOTUHU PA3BUTHS, TEHETUKHU, CENEKIIMH, OMOTEXHOJOTUH, IBOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMMXCS K TOCIEIYIONIEMY MOJIYYCHUI0 OHMOJIOTHYECKOTO O00pa3oBaHUs B
By3aX M OpPraHM3aIMsaX CpeaHero mpodeccuoHaabHOro oOpasoBanus. OCHOBY €ro COJEp:KaHUs
COCTaBIISIET CHUCTEMa OMOJNOTHYECKUX 3HAHUH, MONYyYEHHBIX MPU H3YYCHHH OOYYaIOUTIMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETO
obpazoBanus, B 10—11 kimaccax 3T 3HAHUA MMOJYYaIOT pa3BUTHE. TakK, pacCUIUPEHBI U YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,



o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, [OMOJHUTENbHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEIACHUS
IIPUKIIAJHOTO U IOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXXKHO HCIOJIb30BaTh KaK OPUEHTUPHI AJIs
nocienyoomero Beidopa mnpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOTYYEHHBIMU O0YUaIOIIMMUCS MIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpykrypa mporpamMmbl 1o ydeOHOMY mpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBbIE JIJISl )KMBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alui,
SBOJIIOIIMM OPraHMYECKOr0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTHYEeCKOro pa3HooOpasus
wianetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJSPHOW M KIETOYHOW Ouojoruwy,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmmxcs Mo OOTaHHMKE, 300JIOTWH, aHATOMUH,
duznonoruu venoseka. B 11 kiacce n3y4aroTcsi SBONIOIMOHHOE yYEHHUE, OCHOBBI HKOJIOTHU H
yuaeHue o buocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH O0ECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMUIOB W TMPaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUAX B OHOJIOTMU, NMPUKIAAHBIX ACIEKTaX
Ouonoruveckux 3HaHWM. J[7s pa3BUTHSA U MOAJEp)KAHUS MHTEpeca o0ydaroumxcs K OMOJIOTUd
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuaa B COJEpKaHUU MPOTrPaMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHS W PA3BUTHUsSI TOW WM UHOU
oOnacTu OMOJIOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOeXKHBIX YUYEHBIX B pEIICHHE Ba)KHEHUIINX
OMOJIOTMYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
0o0y4JarlIUMHUCS 3HAHUAMU O CTPYKTYpPHO-QYHKLIHMOHAJIBHOM OpraHu3alliyd >KMBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHUIN HCNOIb30BaTh 3TH 3HaHUS B (OPMUPOBAHUU HHTEpECA
K omnpeaenéHHoi o0nacTu MpodecCHOHATBHON EATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, W K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOTr0 00pa30BaHuUs.

Joctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriyOJIEHHOM YpOBHE
o0ecrnieunBaeTcs pelIeHrueM CIeIYIOIMUX 3a1au:

e OCBOGHHME OOYYAIOUIMMHCS CHUCTEMbl OWOJOTMYECKUX 3HAaHMH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHUsAX, KOHIEMIUAX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSAX U
MpaBUJIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O
CTPOEHUH, MHOT000pa3ul U OCOOEHHOCTSAX OMOJIOIMYECKHUX CUCTEM (KJIETKa, OpraHH3M,
HOMYJSAIMS, BUJ, OMOTeoleHo3, buocdepa); O BBIIAIOIMIMXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHH;

e O3HAaKOMJIEHME  OOydJalIIuWXcsi €  MeToAaMH  [O3HAHUS  JKUBOM  MPUPOABI:
HCCJIEIOBATEIbCKUMU METOAAMHU OMOJIOTMYECKUX HayK (MOJEKYJISPHOM U KIETOYHOM
6uonoruu, sMOpPHOJIOTUU U OMOJIOTUN Pa3BUTHS, TEHETUKU U CEJIEKLINUU, OMOTEXHOJIOTHU U
CHUHTETHUYECKOM OMOJOrMH, MaJCOHTOJOTHH, 3KOJOTMH); METOJAaMHU CaMOCTOSTEIHHOTO
MPOBEICHUS OMOJOTHYCCKUX MCCIICIOBAaHUN B JIa0OpaTopuu U B mpupoje (HabIroaeHHeE,
U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

e OBJIQZICHHE OOYYAIONIMMHUCS YMEHHUSMHU: CAMOCTOATEIBHO HAXOAWTh, aHAIM3UPOBATH H
UCIOJIb30BaTh  OMOJIOTMYECKYI0O  MH(OPMALIMIO;  TOJb30BATHCS  OMOJOTHUYECKON
TEPMHUHOJIOTHEH W CHUMBOJIMKOMN; yCTaHaBIMBATh CBSI3b MEXIY pa3BUTHEM OWOJOTMH U



COLIMATIbHO-3KOHOMHUYECKUMHU M 3KOJOTHYECKUMH MPOOJIeMaMy 4eJI0OBEUeCTBa; OLICHUBATh

MOCJIEACTBHS CBOEH NESITEIBHOCTH 10 OTHOLICHHUIO K OKPYXKAIOLIEW MPUPOAHON cpene,

COOCTBEHHOMY 37I0POBBIO H 3/I0POBBIO OKPYKAIOIHX JII0/IeH; 000CHOBBIBATH U COOIOIATH

Mepbl MPOPUIAKTUKY MHPEKIMOHHBIX 3a00JIeBaHUM, NpaBUJa MOBEACHUA B MPHUPOJAE U

oOecrieueHrss 0E30MACHOCTH COOCTBEHHOH JKM3HENESATEIIbHOCTH B  YpPE3BBIYAMHBIX

CUTyallUsIX IPUPOJHOTO M TEXHOTEHHOI'O XapakTepa; XapaKTepU30BaTh COBPEMEHHBIE

HaYYHbIE OTKPBITUS B 00JIACTH OMOJIOTHH;

e pa3BUTHE Y OOYYAIOIIMXCS MHTEIJICKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B Impoliecce
3HAKOMCTBAa C BBIJAIOIIMMUCS OTKPBITUSIMU M COBPEMEHHBIMU HCCIEIOBAHUSIMU B
Ouosornu, penraeMpIMy €10 MpoOIeMaMi, METOIOJIOTHEH OMOIOTHYECKOTO UCCIIeI0OBaHUA,
NPOBEICHUS OKCIIEPUMEHTAJIBHBIX HCCIEIOBAaHUN, pEIIeHHs] OHOJIOTMYECKHX 3a/ad,
MOJIEJTUPOBAHUS OMOJIOTHUECKUX OOBEKTOB U MPOIIECCOB;

e BOCIUTaHUE y OOy4YaIOUIUXCS LEHHOCTHOTO OTHOIICHMsS K KMBOW MPUPOJE B IIEJIOM U K
OTIENbHBIM €€ OOBeKTaM M SIBJICHUSAM; (POPMHUPOBAHHE HKOJOTHYECKOW, T'€HETHUYECKOM
IPaMOTHOCTH, OOIIEH KyJabTyphl IOBEICHUS B MPHUPOAE; HHTETPALUU €CTECTBEHHO-
HAYYHBIX 3HAHUM;

e mnpuoOpeTeHre o0yUYarOUUMUCST KOMIIETEHTHOCTU B PallMOHAIIEHOM MPUPOAOIOJIb30BAHUN
(cobOmroenne MpaBWJI TOBEICHUS B IMPHPOJE, OXPAaHBI BUAOB, SKOCHUCTEM, OHOC(EphI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBbBS M 3/I0POBBS OKPYKAIOMIKX JIIO/IeH (coOIIoaeHust Mep
npodunakTuku 3aboneBaHuil, obecrmeueHue OE30MACHOCTH KU3HEACATEIHHOCTH B
YpEe3BbIYANHBIX CUTYyalUsIX MPUPOJHOTO U TEXHOTEHHOIO XapakKTepa) Ha OCHOBE
WCIIOJIH30BaHUS OMOJIOTMYECKUX 3HAHWN U YMEHHI B TTIOBCETHEBHOM KU3HU;

e CO3JaHME YCIOBUH JJIi OCO3HAaHHOTO BbIOOpa OOYyYarOIIMMMCS WHIUBUIYyalbHOU
00pa3oBaTeNbHONW TPAEKTOPUHU, CHOCOOCTBYIOIIEH MOCIEAYIOIIEMY MPO(ecCHOHATBHOMY
CaMOOIIPEJINIEHUI0, B COOTBETCTBUH C MHAMBUIYaTbHBIMU UHTEPECAMH U MOTPEOHOCTAMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEIACHHBIX HA M3ydyeHHE OMOJIOTMU Ha YIiayOJIeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Hezeno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Otrb6op opraHu3zalMOHHBIX  (QOpM, METOJOB H CPEACTB OOydYeHHs OWOJIOTHUHU
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KaHUS U HANpaBICHHOCTH Ha MPOJOJIKEHUE
Ouosornyeckoro 0o0pa3oBaHUs B OPraHMU3ALUAX CPEAHEro MPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBUEM IMPH O0yYEHMHM OHOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpOBEJCHUE J1a0OpaTOPHBIX U TMpakTHUecKux pabdoTr. Takke ywyacTthe oOydarmmxcs B
BBITIOTHEHUH TPOEKTHBIX UM  y4eOHO-UCCIIEIOBATENbCKUX  PAabOT, TeMaTHKa KOTOPBIX
ONpEAENAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOJIHBIX YCIOBHM.

BOCIIMTATEJIbHBIA KOMIIOHEHT COAEPKAHUS PABOYEN
ITPOI'PAMMBbI

BocnurarenbHplii moTeHuHan npeamera «bUONOTHS» peanu3yercss B COOTBETCTBUU C
OCHOBHBIMH HAITPaBJICHUSIMUA BOCIIUTATEIbLHOM JAESITENBHOCTHA U B COOTBETCTBUU € [Iporpammont
Bocniutanuss MKOY byrunnckas COILL.

Ypoku OnoJIoruM PU3BaHbI PEIIaTh 3a4a49ud 00yUdeHUs, ONpeaeIEHHBIE TOCY1apCTBEHHOM



IPOrpaMMOi, U 3aJa4d BOCHUTAHMS JUYHOCTH MOAPACTAIOLIETO MOKOJIEHHUS B HEpa3pbIBHOM
€MHCTBE.

Peanuzanus negarornyeckuMu paOOTHUKAMU BOCIMUTATEIBHOTO IMOTEHIMAIa YPOKOB
Ouosiorus mpeAnoaraeT ciaeayrolee:

- YCTaHOBJICHHE JOBEPHUTEIBHBIX OTHOIICHUH MEXIY MEAarorHuyecKuM PaOOTHUKOM H
00y4aroImuMucs, CIOCOOCTBYIOLIMX MO3UTUBHOMY BOCHPHUATHIO 0OydYaroIIMMUCS TpeOOBaHUN U
npoch0 MeIarornyeckoro paboTHHKA, MPUBJICYCHUIO UX BHUMAHUSA K OOCYXKIaeMO Ha ypoke
UH(pOPMAaLIMK, aKTUBU3ALIUH [103HABATEIbHOM EATEIbHOCTH;

- moOykaeHne o0yJarmuxcs coOo1aTh Ha ypOKe OOIICTTPUHATHIE HOPMBI TIOBEACHUS,
opaBuia OOLIEHMS CO CTaplIMMU (MEeJarorn4eckuMu paOOTHUKAMH) M CBEPCTHUKAMU
(oOyJaromuMucst ), TPUHIUITBI YIeOHOU JUCIIUIUIMHBI U CAMOOPTaHU3AINH;

- IpUBJICYEHUE BHUMAHMsI 00Yy4arOLIMXCS K [IGHHOCTHOMY aCHEeKTYy U3y4aeMbIX Ha ypoKax
SIBIICHUI, OpraHu3alus uX paboThl ¢ TOTYyYaeMOi Ha YPOKe COMAIBHO 3HAYMMOM HH(OopMaIen
— UHUIMHUPOBAaHUE €€ OOCYXIEHMsI, BBICKA3bIBaHHUSA OOYYAIOUIMMUCA CBOEr0 MHEHHUS IO ee
MIOBOJLY, BEIPAaOOTKH CBOETO K HEi OTHOILICHMS;

- HCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH cojepxaHus Y4eOHOro InpenMmera
yepe3 AEMOHCTpaLri0 O0ydyarolUMCsl IPUMEPOB OTBETCTBEHHOI'O, TPAXKJAHCKOTO IMOBEACHUS,
IPOSIBJIICHUS YEJIOBEKOIIOOUS U JOOPOCEPAEUHOCTH, Yepe3 Mo100p COOTBETCTBYIOIIMX TEKCTOB
JUTSL 9YT€HUS, 3a]1a9 JJIs1 PeIIeHUs], TPOOJIEMHBIX CUTYAIMH Il 0OCYKJIEHHS B KJIACCE;

- TIpPUMEHEHHE Ha YPOKE HUHTEPaKTHBHBIX (OpM pPabOThl € OO0YYarOIUMHUCS:
UHTEJUICKTYaJbHBIX WIP, CTUMYJIHMPYIOUIMX II03HABATEIbHYI0 MOTHBALMIO OOYYaIOIIMXCS;
JUJIaKTUYECKOTO Tearpa, I€ MOJIyYeHHbIe Ha YpOKE 3HaHUS OOBITPHIBAIOTCA B TeaTPaJIbHBIX
MOCTaHOBKAX; AMCKYCCUH, KOTOpbIE AAIOT OOYyYaroIIMMCS BO3MOXKHOCTb INPUOOPECTH OIMBIT
BE/ICHUSI KOHCTPYKTUBHOI'O JMAJIOra; rpynrnoBoil paboThl MM pabOThl B Mapax, KOTOpbIE ydaT
KOMaHJHON paboTe U B3aUMOJAECUCTBUIO C JPYTUMHU JETHMU;

- BKJIFOYEHHE B YPOK MTPOBBIX MPOLENYP, KOTOPBIE IOMOTAIOT MOAEPKAaTh MOTUBALIMIO
00yyaromuxcs K NOJy4YEeHUIO 3HaHUH, HaJIaXKUBAHUIO TO3UTUBHBIX MEKIMYHOCTHBIX OTHOILIEHUI
B KJlacce, MOMOTal0T YCTAaHOBJICHUIO JOOPOKENaTeIbHOM aTMOc(hephbl BO BpeMs YpOKa;

- opraHm3anus me@crBa MOTUBHPOBAHHBIX M 3PYIMPOBAHHBIX OOy4aroUmIMxcs Haja HMX
HEYCIIEBAOIIMMU  OJHOKJIACCHUKAMHM,  JAIOIIEr0 WM  COLMAJIbHO  3HAYUMBIA  OINBIT
COTPYJIHUYECTBA U B3aUMHON ITOMOIIIH;

- WHUIMMPOBAHUE M MOJAEP)KKA HCCIIEAOBATENBCKON NeATETbHOCTH OOy4arolmMUXCs B
paMKax peanu3alii MU MHAWBHUIYAJIbHBIX U TPYHIOBBIX HCCIEI0BATEIBCKUX MPOEKTOB, YTO
nacT  oOydaromMMCS BO3MOXKHOCTH MPUOOPECTH HABBIKM CAMOCTOSITEIIBHOTO  PELICHUS
TEOPETUUECKON MPOOIeMbl, TeHEPUPOBAHUS U 0POPMIIEHUS COOCTBEHHBIX HJIEH, YBAKUTEIHHOTO
OTHOILLIEHHUSI K YYKUM HIesM, O(OpMIIEHHBIM B paboTax Jpyrux HccienoBareneid, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS Mepel] ayJUTOpHel, apryMEeHTUPOBaHUs U OTCTaUBaHMsI CBOCH TOUKHU
3pEHUs.

Pe3ynbrarel enuHCcTBa y4eOHOM M BOCIUTATENIbHOM EATEILHOCTH OTPAXXEHBI B paszele
paboueil mporpamMmsel «JIMUHOCTHBIE PE3yNIbTAaThl U3yUeHHUsl yueOHOro npeamera «buonorus» Ha
YPOBHE CpeHEro 001ero oopa3oBaHus».

COIEPKAHUE OBYYEHMUA

10 KJIACC

CopepxaHue MPOrpaMMbl, BBIIECICHHOE KYpcuéom, HE BXOAUT B  TMPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).
Tema 1. Bnosnorus kak Hayka



CoBpemenHast 6uonorusi — KOMIUIEKCHasi Hayka. Kparkas uctopust pa3BUTUS OMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMHU TpoOseMbl. DyHIaMEHTAIbHbIE, NPUKIAIHbIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTUH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHOH KapTUHBI
mupa. Ilpodeccun, cBs3aHHbIe ¢ Ouonorueil. 3HaueHWe OHOJIOTMM B IPAKTUYECKON
JESATEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
PUPOIBI.

JdemMoHcTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, Y. 'apseit, I
Mengaens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. U. Basuios, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunel u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU Haykamu», «CrucremMa OMOJOTHYECKHX
HayK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €AUHCTBO
XMMHUYECKOTO COCTaBa, JOUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTh U YINOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIECTOYHbIM, TKAHEBBIM,
OpraHU3MEHHBIH, MONYJISILLUOHHO-BUIOBOA, 3KOCHUCTEMHBIN (OMOTeoIIeHOTUYECKHIA ),
ounoctepnsiid. [Iporeccsl, mpoucxoasimue B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuzsp kak popma cymectBoBaHus Marepuu. Hayku, uzydaromiye KUBbl€ CUCTEMbI Ha pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabOmronenue, maMepeHue,
AKCIIEPUMEHT, CHUCTeMaru3alus, MeraaHanu3. lloHsTHe O 3aBUCMMON M HE3aBUCUMOM
nepemenHoil. IlmanmpoBanme skcnepumenrta. [loctaHoBka W mpoBepka rumnore3. Hynesas
runore3a. [loHsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpMUMHBI UCKAKEHUS PE3YNIHTATOB HKCIIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuupelr u cxembl: «OCHOBHbIE MPU3HAKU KU3HUY», «DBHOIOTMYECKUE CHCTEMBI»,
«CBolicTBa )XKMBON MaTtepun», Y pOBHHU OpraHU3ALMH KUBOH MPUPOIb», «CTpoeHUE )KUBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreorienos», «buochepan, «MeTopl U3ydeHHs] JKUBOU MPUPOIBI.

OGopynoBanue: 1abopaTtopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIOICHHHN, U3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHHE Pa3TUYHBIX METOJOB MPU M3YUYEHHH KUBBIX
CUCTEM.

Tema 3. buoJiorusi KJjieTku

Knetka — cTpykTypHO-(YHKIIMOHATbHAS €IUHUIA XUBOTO. VICTOpUS OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounast teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoapl MOJEKYISIPHOM W KJIETOYHOH OWOJIOTHMH: MHKPOCKOMHS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunanbHoe I1EeHTpU]yTrupoBaHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupos8anHuix Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Koungoxanvnaa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.



JleMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUSA METOI0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOII MHKPOCKOI, MHKpPOIpPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OakTepuaIbHBIX KJIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIJIETOYHOH Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [ILP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOJIEMEHTHI. Boia u €€ ponb
KAK pacTBOPUTENsl, pPEareHTa, yd4acTue B CTPYKTYPUPOBAaHUU KIIETKH, TEIIOPETYJISALHH.
MunepasnbHbIe BellecTBa KJIETKH, UX OHnojorudeckas poiib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BeUIeCTBa KJIETKU. buonornyeckue nonumepsl. beaku. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypel OenKoBOW MousieKynbl. llepBuunas cTpykrypa Oenka, MenTuaHas
CBsI3b. BTopmuHas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, IuUcaxapuibl, OJUrocaxapuibl M Toiaucaxapuabl. OOmui
IUIaH CTPOEHUsT U (U3UKO-XMMHUYECKHE CBOMCTBA YIiieBoAoOB. buonorumueckue ¢yHkunu
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudpukanus — numnmmos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIHOCOOHOCTh K CaMO3aMbIKaHUIO,
MTOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoBbIX KuciOT. HykneoTumsl.
[Tpuniun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6uonorndeckue pynkuuu JHK. Bunst PHK. ®ynkunn PHK B knertke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyne AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBIeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. /pyeue
Hykneozuompugochamor  (HTD). CeksenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojiorusi: OMOXMMHYECKHEe W OHOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMoOINIeKyl. Mooerupoganue cmpykmypol u QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HeNnPUPOOHBIX AHATI0208.

JleMoOHCTpaL UK

[Hoptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®©. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesneHre XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPHUPOJIEY,
«Pacnpenenenrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.

Tabmuubl u cxemsl: «llepuoanyeckass TabnMLIa XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTyphl OETKOBOW MOJIEKYJbI», «CTPOCHHE MOJEKYN YIIIEBOJIOBY», «CTpoeHHE MOJIEKYJ
nunuaoBy, «HykiienHOBbIE KUCIIOTH», «CTpoeHre MoeKyiabl ATD.

Ob6opynoBaHue: XMMHAYECKas Mocyia 1 000py10BaHHE.

JlabopaTopnasi pabora «O6HapykeHHE OETKOB C ITOMOIIBIO KAYeCTBEHHBIX PEAKIIHID.



JlaGoparopHnasi padora «/ccinenoBaHve HYKJIEMHOBBIX KHCIIOT, BBIICIECHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KJIETOK: 3yKapHOTHUYecKass M Ipokapuoruyeckas. CTpyKTypHO-(YHKIMOHAIbHbIE
00pa30BaHUs KJIETKH.

CtpoeHre TMpPOKApUOTHUYECKON KIeTku. Kietoynas creHka OakTepuil u  apXemu.
OcoOeHHOCTH CTPOCHUS TeTepOoTPO(HOI U aBTOTPOGHON MPOKAPUOTHYECKHX KIETOK. MecTo u
pOJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoennie u (QyHKIIMOHMPOBAHUE DYKApHOTHUECKOW KileTkH. [Inmazmaruueckas meMOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BEHIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbBIN (muddysusa, oOnerduéHHas nudQysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTUBHBIA TpaHcnopt). ITomynmponunaemocts mMemOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOLMTO3, parounTo3. Dk30uuTo3. Kierounas creHka.
CrpykTypa 1 QyHKIMH KIETOYHOW CTEHKH PacTEHHM, TPHOOB.

Huronnazma. Ilutozonms. Llurockener. [IBwkenue mutoriasMbel. OpraHouibl KIIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HjomIazmarudeckas cetb (OIIC), annapat I'osnbmku,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3aMMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CrpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIx ~ OenmkoB. CuHTE3  KJIETOUHBIX  MeMmOpaH. [mankwii  (arpaHyssipHBIN)
sHAoIIIa3MaTHueckuil petukynyMm. CekperopHas (yHkuus anmapara [ombmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MIAcTUABL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CtpoeHue u
GyHKIMM MHUTOXOHApUH U miacTul. IlepBUuHBIE, BTOpPUYHBIE M CJIOXHBIE IJIACTUIBI
(OTOCUHTE3UPYIOUINX JYKAapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuM.

HememOpannble opranouab! kietkn CTtpoeHre M (yHKIHUHM HeMEMOpaHHBIX OpraHOMI0B
KIIETKH. Pu6ocomsl. IIpomesicymounvie Qunramenmut. MuxkpoguiaMeHThI.
Axmunosvlemuxkpogunamenmsi. MpllLIEUHbIE KIETKU. AKMUHOGblE KOMNOHEHMbl HEMbIULEYHBIX
knemox. Mukporpy6ouku. Knerounsiii nentp. CTpoeHue U JABHKEHUE KTYTUKOB M PECHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

Anpo. OOonouka sapa, XpOMaTUH, KapuoOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
SAnepuslit 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacloiokKeHHe XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. benku XpomMaTHHa — THCTOHBL. /[unamuxa s0epHoll
obonouku 6 mumose. A0epHbviti mpancnopm.

Knerounsle  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KJIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpoOeHHE JSYKAPUOTHUYECKOM KIETKW», «CTpoeHHe KUBOTHOU
KJIETKW», «CTpOEHUE PACTUTEIIBLHON KIETKN», «CTPOCHUE MUTOXOHAPUN», «Anpoy», «CTpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PAaCTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.



JlaGopaTtopHas padora «/3yueHre CTpOEHHUS KIETOK Pa3IUYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «3yueHue CBOWCTB KJIETOUHON MEMOpPAHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonu3a U AEMIA3MOJIM3a B PaCTUTEIIBHBIX
KIIETKax».

IIpakTn4eckas padora «3ydyeHne NBUKEHUS UTOIIA3MbI B PACTUTEIBHBIX KICTKAX).

Tema 6. O0MeH BellecTB M NpeBpallieHHe JHEPTHH B KJIeTKe

AcCUMMIISIMS ¥ JUCCUMIISALUS — B CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH M reTepoTpoHBId. Yyactue Kuciopojga B OOMEHHBIX — Ipolieccax.
Onepreruyeckoe oOecnieueHue kiueTku: mnpespaimienue AT® B 0OMEHHBIX Iporeccax.
@epMEHTAaTUBHBIM XapakTep peaklUUid KJIETOYHOro Meradbonu3Ma. PEepMEHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otiamuusi (pepMEHTOB OT HEOPraHUYECKHX
KaTaiu3atopoB.  benku-aktuBatoppl U O€IKU-MHTHMOMTOPBI.  3aBUCHUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX peaKHi OT pa3InYHbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BellecTB B KieTke. DoTocuHTe3. AHOKCUceHHbl U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHmMbl
peakyuonHoz2o yenmpa. Ponb xjopomiactoB B mpouecce (orocuHre3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoaykTUBHOCTD (HOTOCHHTE3A.
BnusiHue pa3nnyHbIx GaKkTOpoB Ha CKOPOCTh (OTOCUHTE3A. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPH(PHIHPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOJHbIE OaKTepuu. 3HaUeHHE XeMOCHHTE3a.

AHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHs M MX HUCHOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH W BO30YIUTENH
Oone3Hei.

AdpoOHBIE OpraHM3Mbl. OTambl IHEPreTH4ecKoro oobmeHa. IloaroTOBUTENBHBIM 3Tarl.
['mukonn3 — 6eCKUCIOPOAHOE pacUIeNIeHUE TIHOKO3BI.

buonoruueckoe okucieHue, WiM KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B Mpoleccax
Oounonoruueckoro okucienus. Luxinueckue peakuuu. OKHcIuUTENbHOE (OCHOPHINPOBAHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunma3svl.  IlpeumymectBa a’poOHOro myTM oOOMEHa BeLIeCTB Tepel  aHa’pOOHBIM.
D hEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JleMoOHCTpaL UK

IToprpersr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtueni, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOmeH», «buocuHTe3 Oemkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTES3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE /ISl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENApaTOB.

Jladoparopnasi pabGora «/3yueHrne KaTaTUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas paGora «l3yueHne (epMEHTATUBHOIO pacUICIUICHUs MEepOoKCHIa
BOJIOPOJia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX».

JladopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKECHUS U JTBIXAHUSI.

Tema 7. HacnencreenHass uHGpopManus U peajau3anus e€ B KiIeTke

Peakuuu marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanmmzanms HaciaeacTBeHHON WH(popManuu. ['€HeTHYeCKWil KOJ, €ro CBOMCTBA.



Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMOBI TpaHCKPUNIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIAPaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuyeckoii
kremxke. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OnocunTesze Genka. YcmoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalysi TeHoMa y MPOKapuoT U
9YKapHoT. Perymsanus akTUBHOCTH TE€HOB y mnpokapuoT. [umote3a omepona (. XKaxo0, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2eHog. Perymsius oOMEeHHBIX MPOoIeccoB B kKieTke. KiaeTounslit romeocTas.

Bupycel — HekiieTouHbIe (JOPMBI KU3HH U OOJUTaTHBIC mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oieBaHus yenmoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu b6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpaL U

[Toptpetsi: H. K. Konbuos, /1. . IBaHoBCKUi.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«bakrepuodarm».

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KICTKH

Knetounslii nuki, ero mepuoisl u perymsanus. Mutepdaza u muro3. OcoOeHHOCTH
IpoleccoB, nporekatromux B uHTepase. [logroroska kinetku k Aenenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH U TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
UHTEpda3bl.

Matpuunsiii  cuntes  JIHK -  pemmukanmsa. [lpunnunsr  permmkanmu — JTHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTHUIAPAJUIENbHOCTh. MexaHu3m
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TermoMepbl U TeloMepasa.
XpOMOCOMHBIN HAabOp KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M TaruiouIHbBI HAOOpPBl XPOMOCOM.
I"'omonornunsie XxpoMocomsl. 110710BbIE XPOMOCOMBI.

Jenenune kinetkun — muto3. CTaguu MUTO3a W MPOUCXOJSANIME B HUX Mpolecchl. THIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HaueHre MUTO3a.

Perynsimuss MutoTHueckoro nukina kietkd. [Iporpammupyemasi kieToyHas THOenb —
arornTo3.

Knerounoe siapo, XpoMocombl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl nporugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ououngopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanuu

Tabmumpl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuTo3», «CTpOCHHE XPOMOCOM),
«Pemmukanms JJTHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOII, MHKpOIpenaparbl: «MHTO3 B KIETKaX KOpelika

JTyKay.
JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENnapaTax.



Jladoparopnasi padora «HabOmonenre MuTo3a B KJIETKAaX KOHYMKA KOpelika Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHu3smMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIECSATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcTsl. KojgoHnanbHbIe
OpraHU3MBlI.

B3anmocBA3p 4acTe MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHel U CUCTEMBI OPIaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Txkanu pacreHuil. Tumbel pacTHTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHA,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTpOEHUs, PYHKIUH M paclooKeHUs
TKAaHEW B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M  4YeJNoBeKa. THIbI JKUBOTHBIX TKAaHEW: AMIMUTEIUAJIbHAS,
COCIMHUTENbHAS, MbIIIeyHas, HepBHAas. OCOOCHHOCTH CTPOCHUS, QYHKIHMHA M PACIOJIOKCHUS
TKAaHEW B OpraHax >KMBOTHBIX U YE€JIOBEKa.

Opranel. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CHCTEMBI OPTaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB ¥ CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenuit. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyHblii 1 BHyTpeHHUH ckeneT. CTpOoeHNe U TUIIBI COEAUHEHUS
KOCTEM.

JIBi>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KT'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPOIMU3MBI M HAaCTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U Y€JIOBEKa: MbllleyHas cuctema. Peduiekc. CkeneTHble
MBILIIIBI U UX paboTa.

IIntanne opranm3mos. Ilormomenne BOJBI, YIIIEKUCIOTO ra3a U MUHEPAIBbHBIX BEIIECTB
pacreHusamu. [IuTaHue >KMBOTHBIX. BHYTPHUIIOJIOCTHOE W BHYTPHUKJIETOYHOE ITHINEBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENBI MUIIEBAPUTENBHOrO TpakTa. IluimeBapurenbHbie
xenessl. [InmeBapuTenpHas cucTeMa 4elloBexa.

Hpixanue opraau3mMoB. [[pixanue pactenuid. Jlprxanue >xuBOTHBIX. uddy3us razoB uepes
MOBEPXHOCTh KiIeTKU. KokHOoe npixanue. [[pixarenbHas moBepxHOCTh. JKaOepHoe M JIErodHOE
JpIXxaHue. JIpIXaHue IO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLHMOHHOE YCIIO)KHEHHE
CTpOEHMS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHas cUCTEMa 4eloBeKa. MexaHu3Mm
BEHTWISILIMM JIETKUX y NTUI U MIIeKonuTaoImux. Perynsuus asixanus. /{pixarenpHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpaIieHusl.  OBOJIIOIIMOHHBIE  YCIOXHEHHUS ~ CTPOEHUS  KPOBEHOCHOH  CHUCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsiuus.

Boinenenune y opraHusmoB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
CoxparutensHble Bakyonu. Opransl BbigeneHus. @DuibTpanms, cekpeuuss U oOpaTHOe
BCaChbIBaHHE KaK MEXaHHU3MbI Pa0OThl OPraHoB BblAeICHH. CBS3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHON CHCTEMaMM. BpinencHHe y NMO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukm.
Crpoenue u ¢pyHKInOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH y YETIOBEKA.



3amuTa y OpraHu3MOB. 3aliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuii U
LMCTBI MPOCTEUIINX. 3aIIMTa Yy MHOIOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa nacCUBHON U
XAMHUYECKOM 3a1UuThl. DUTOHIMBI.

3aluTa y MHOTOKJIETOUYHBIX KUBOTHBIX. I[OKpOBBI M MX POM3BOAHBIE. 3alIMTAa OpraHu3Ma
oT OosiesHed. MMmyHHass cucrema dYenoBeka. KIleTOWHBIH M TyMOpajdbHBII HMMMYHHUTET.
Bpoxnaéuuelii u  npuoOpeTéHHBIM  cneuupuueckuid UMMYyHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro ummyHnurera (I1. Opnux, ®@. M. bepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpoxkIEHHOT0O MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pa3apaxxuMocTe M perynsauuss y OpraHu3MoB. Pa3ipaxuMoCcTb y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnuus y pacTeHuil. POCTOBbIE BeIECTBA U HX
3HA4YCHMUE.

HepBHast cucrema u pedrexkrtopHas perynsuus y >KMBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO0XHEHUE CTPOCHUsI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexkc n pednexropras ayra. besycnoBuble u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisuuss M SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBl M UX TOpMOHBL [lelicTBue ropmMoHOB. B3auMOCBSI3b HEpBHOW H
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpaL U

[Toptpert: NU. II. 11aBnoB.

Tabmuupbl u cxembl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUYHBIE BOJIOPOCIH,
«baktepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CHcTeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHHiD»,
«Kopuesble cuctembl», «CtpoeHue ctelns», «CTpoeHHe IHUCTOBOM MNIacTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4venmoBekay, «llumeBapurenpHas cuctema», «KpoBeHOCHas cucTeMay,
«/IpixatenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpimeunas cucremay,
«BeiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIb», «MMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHHEe IUIaHapun», «BHyTpeHHee CTpOeHHE J0XKIEBOrO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cuctema ntuny, «HepBHas cuctemMa MIIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pediuexcy.

ObopynoBaHue: CBETOBONH MHUKPOCKOI, MHKpOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEeH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbBIE
AK3EMILISPbl KOMHATHBIX PACTeHU, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIaXKHBIE MpPEnapaThbl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMK OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue Ui JIEMOHCTPAllMM IMOYBEHHOIO M BO3AYIIHOI'O THMTAaHUS pacTEHHH,
paclieruieHusl Kpaxmaina U OenkoB 1oj JeiicTBUeM (epMeHTOB, 00OpyAOBaHUE st
JEMOHCTpPAIIMH OTBITOB M0 U3MEPEHUIO KUZHEHHOW EMKOCTH JETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopHasi paGora «l3ydyeHne TkaHel pacTEHUI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U M0JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.



[TonoBoe pasmHoxeHue. llonoBeie KieTkH, Wik TrameTbl. Meio3. Craguu Menosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmtonoTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPUOIOTHs — HayKa O pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTeHEe3a KUBOTHBIX (Ha MpUMepe JATYIIKH). J[pobneHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. OcoOeHHOCTH pOOJIeHUsT MIICKOMUTAIOMIMX. 3apOJbIIIEBbIE JUCTKU (TaCTPYIISIIHS).
3aknaZKka OpPraHoB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsSHUE YacTen
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYECKUX B3aUMOJCHUCTBHM TeHOB. BnusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmpHBI mepuon. IIpsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30oM y OECIO3BOHOYHBIX W ITO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOr0 W HENPSIMOTO PA3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKUEe TPOLECCHI.

PasmHoeHue u pasButue pacteHuil. ['amerodur m crnopodur. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Om1og0TBOPEHHE W pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHOE OIIOOTBOPEHUE Yy
IIBETKOBBIX pacTeHuil. OOpa3zoBaHHE U pa3BUTHE CEMEHH.

MexaHn3MBI PEryJIsiuy OHTOTE€HE3a Y PACTEHUH U )KMBOTHBIX.

JleMoHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmunpl u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXKEHHE OHBIVIEHBI», «Pa3MHOXXEHUE TUAPBIY,
«Melio3», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHIEKIETKH U CIIEPMATO30UIay,
«OcHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE MaiicKoro
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOPEHUE Y LBETKOBBIX
pacteHni», «CTpoeHHE CEMSH OJHOAOJBHBIX M JBYAOJBHBIX PAcTeHUN», «KM3HEHHBIH LHKII
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM HUKI MXa», <«OKWU3HEHHBI [UKI MNanopOTHUKAY,
«KW3HEeHHBIN ITUKII COCHBI.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpenapaTsl SHIIEKJIETOK U CIIEPMAaTO301I0B,
Mozelb «L{uKI1 pa3BUTHS JISTYIIKI.

Jladboparopnasi pabGora «/3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckasi padora «BplsiBIIeHHME NTPU3HAKOB CXOJCTBAa 3apOJABIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNBOCTH OPraHU3MOB



Hcropusi cTaHOBIIEHUS W Pa3BUTHs TeHETHKH Kak Hayku. PaGortel I'. Menpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YUCTas JIMHUS, TUOPUABI, TeHOTUN, (eHOTHr. OCHOBHBIE METOJbI TE€HETHUKH:
TUOPUAO0IOTHUECKHM, TUTOJOTUUECKHI, MOJIEKYIISIPHO-TE€HETUYECKHIA.

JdemMoHcTpauMu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
Bbenosepckuii, I'. 1. Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpuaoB mnepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruyeckrne OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupyrouiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclleZJOBAHMUS.
Pacmenienne npu3HakoB MPY HEMIOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uToI0rN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNE CLETUICHNUS MEXy TeHaMu. XpOMOCOMHasI TEOpHsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMoJla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECHCTBHE TIE€HA.
MHoxecTBEHHBIM ayulenu3M. B3aumoneicTBue HeauIeNbHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTMYECKUI KOHTPOJb pAa3BUTHS pPACTEHUM, JKUBOTHBIX M 4YEJIOBEKAa, a TaKkKe
(U3MOJIOTMUECKUX MPOIECCOB, TOBEJCHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHUecKre acreKTbl KOHTPOJIS U U3MEHEHUS HacleICTBEeHHOW nHpopMaluu B
MOKOJIEHUSX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBblif U BTopoil 3akoHbl Mennens», «Tperuit 3akoH Menaens»,
«AHanu3upyollee ckpeuuBauey, «HenoiaHoe nomuHupoBanuey, «CLerieHHOe Haclel0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHeTuka nona», «Kapuorun yenoseka», «KaproTumn qpo30puis»,
«Kapuotun nuiisn», «MHOKECTBEHHBIN ajienn3My», «B3zauMoaeiicTBre reHoBY.

OOGopynoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPUIIOB TIEPBOTO
MOKOJIEHUSI W PACIICIVIEHUS NMPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPAMH CLEIUIEHHOTO HACJIEI0BaHMsl IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapart: «Jpo3opunar.



IIpakTuyeckass padora «/3ydeHune pe3ylbTaTOB MOHOTHOPHIHOTO CKPEUIUBAHUS Y
JIPO30(OUITBD».

IIpakTnyeckass padora «/3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
Npu3HAakoB. KauecTBeHHbIE W KOJNMYECTBEHHBIE  IPU3HAKUM. Buapl  M3MEHYUBOCTHU:
HEHACJICACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MEHUYUBOCTb. Ponib cpeabl B (hopMUpPOBaHUM MOIUGUKALMOHHON
n3MeHunBocTd. Hopma peakuuu npusHaka. BapuannoHHsll ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enotunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTHUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTtuBHass ©13MEHUYHMBOCTh. Mei03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3HooOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanonHass W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLUPOBAaHHbIE MyTalMH. SnepHble MW LUTOMJIA3MAaTUYECKHE MYTalUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U UX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpouecca. 3aKOH IOMOJOTHYECKUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupel 1 cxembl: «Buasl n3MeHuuBOCTH», «MoaudUKAIMOHHAs W3MEHUYUBOCTbHY,
«KomOuHaTuBHast ~ u3MeHUUBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTnueckue
3a00yieBaHUS YellOBeKay, «Buapl MyTarmii.

O6opynoBaHue: *uBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PAcTeHHM, PHUCYHKHU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHuE 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
M3MEHUYUBOCTHU. [TocTpoeHne BapuallMOHHOTO psiAa U BapuallMOHHOW KpUBOMI».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)m».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoseka. MexayHapoaHas mIporpamMma HCCIIEIOBaHUS TI'€HOMa 4YEJIOBEKA.
MeTtoap! M3yd4eHUs] TeHETUKU YellOBeKa: T'eHeaIOTMYeCKU, OJIM3HENOBbIH, [IUTOreHEeTUYECKHIA,
MONYJIAHUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTHnYecKnii. COBpPEMEHHOE OIpe/esieHne
TE€HOTHIIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yucie ¢ nomoubro [T1P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus YeaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKA.
Bonesnn ¢ HaciencTBEHHOM NpPeapacoyoKEHHOCTbIO. 3HAYEHUE MEAMIMHCKONW TI'E€HETHKH B
NPEIOTBPALICHUH M JICUEHUU TeHETUYECKUX 3a00JieBaHUI dYenoBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTUUYECKUE aCIIEKThI
UCCIICIOBAaHUN B 00JIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeJIOBEKa K (PU3MUYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpysKarollell cpenbl. ['eHernyeckas IpenpacroaoKEHHOCTh
YeJIOBEKA K ITaTOJIOTUSM.

JdemoHcTpauMu

Tabmuupl u cxembl: «Kapuorun uenoBekay, «MeToabl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a001€BaHUS YCITOBEKA.

IIpakTHyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Cesiekuiusi OpraHu3MoB

JoMecTukanusi U CeJIeKIUs. 3apOoXKJICHHUE CEJIEKIMM W JoMecThkanuu. Ydenue H. .
Bagunosa o LleHTpax mpouCcXOXACHUSI 1 MHOT000pa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3JaHUM COPTOB pAacTeHUH U 1opoxa KUBOTHbIX. CopT, Mopoda, IWITaMM. 3aKOH
TOMOJIOTUYECKHUX PsAJ0OB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunosa, ero 3Hauenue s
CEJICKIITIOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUYyaJIbHBIM.
Oranbl KOMOWHAIIMOHHON CeJICKIMH. VICTbITaHue MPOW3BOAMUTENCH MO MOTOMCTBY. OTOODP MO
TEHOTHUITY C MMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIN 1
XUMHYECKHH MyTareHe3 KaK MCTOYHHUK MYyTaUud y KyJbTYpPHBIX (OpPM OpraHM3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAaKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JHK nmns
MIOJIyYEHUSI UCXOAHOTO MaTepuaa Juis CEelIeKIUH.

[Tonyuenne mnonumionnoB. BuyTpuBuaoBas rtubpunuzanus. bau3kopoicTBeHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpeliMBaHue, Wiu ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. lMcrnonb3oBanue rerepozuca B cenekiuu. OtnanéHHas ruOpuAM3aLys.
[Ipeononenue Oecnaoaust MEXBHIOBBIX THOpHIOB. JIOCTMIKEHHUS CEJIEKIMH pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue U HU3y4YEHHE T€HETHYECKHX PECypCOB KYJIbTYPHBIX PACTEHHUH M MX JIHUKHX
poauueil A co3/1aHUsl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHBIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUIeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoetl U
NePCneKmueHbIX MEXHOI0UIL.

JleMoOHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl 1 cxembl: «L{eHTpbl MPOUCXOKACHUS U MHOTO00pasus KyJIbTYPHBIX pacTeHUil»,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEKIUN»,
«OTtnanénnas rudpuan3anus», «KMytarenes.

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIITHUX
JKUBOTHBIX).

JlabopaTopHasi padora «/3yueHrne METOZIOB CEJIEKIIUU PACTCHHII.

IpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikekypeusi «OCHOBHbIE METOJABI M JIOCTHKEHUS CEJIEKIIMH PACTeHHM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O IIEHTPA)».

Tema 16. BHOTEXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOr U



OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMHM, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonorndeckuii cunte3. OObEKTHI
MUKpoOurosornyeckux TexHosoruii. [I[pousBoactso Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHye  TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUsI T€HOMOB C LICJIBIO MOJYYEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEP KAIIUX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kinerounas nHxxeHepus. MeToapl KynbTypbl KJIE€TOK M TKaHEH pPacTeHUN WU >KMBOTHBIX.
Kpuobanku. Comartnueckas ruOpuau3zanus W coMaTH4eckuil smOpuorenes. Mcmonb3oBaHue
TalulOUJIOB B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMsT SHLEKIETOK M KIOHUPOBAHME >KMUBOTHBIX. MeETOA TpaHCIIAaHTAlUUU sIep
KIETOK. Texuonocuu 0300po6ieHus, KylbMUuGUPOBAHUs U MUKPOKIOHAIbHO2O PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAs1 U T'€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pekomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE NpOoOJIeMbl T'€HHON
WHKEHEPUH.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTa0010MHBII aHANN3, TEHOLIEHTPUYECKUN aHAINU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 370poBbs. lMcmonb3oBaHWE CTBOJOBBIX KIETOK. TaprerHas Tepanust paka. 3D-
OvouHXkeHepuss [UIsl pa3pabOTKU (QYyHIAMEHTaJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO37aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWOMPUHTUHIA U
ckaddonauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHONW METUIIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 OOECledeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30Oynuteneit OPBU, ycTaHoBieHHE MOJEKYJISpHBIX MeXaHU3MOB (yHKUnoHMpoBaHus PHK-
COJIEp’KalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuubl u  cxembl: «/cnoiab30BaHME  MHUKPOOPTraHM3MOB B MPOMBIIUICHHOM
IIPOU3BOJACTBEY, «KieTouHast nH)KeHepus», «I ' eHHas NHKEHEepUs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKCeKypeusi «bHOTEXHOIOTNS — BayKHEHNIAs MPOU3BOAUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1.3apoxkaeHue ¥ pa3BuTHE IBOJIOIHOHHBIX MPeICTABJICHNH B 0H0JIOTHHI

OpomonmonHas teopust Y. Jlapuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHU3Ma. JKH3HB
U Hay4Has JnestenbHocTs Y. JlapBuHa.

JBuwxymue cunael 3Bomonuu  BuAoB no Y. JlapBuHy (BBICOKas HHTEHCUBHOCTH
pPa3MHOXKEHHS OpraHU3MOB, HAacleACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenne cuarerndeckoii Teopuu sBomtonuu (CTI). HelitpanbHas Teopus BOTIOIUH.
CoBpeMeHHas 3BOJIOIMOHHAS OMOJNOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA.



JleMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Kroswe, U.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonaeitn, J. K. benses.

Tabmuupl n cxemsl: «Cuctema xuBoit nmpupoabl (o K. JIunuew)», «JlecTHua KuBBIX
cymectB (mo Jlamapky)», «MexanuzMm ¢GOpMUPOBAaHUS MPHUCIIOCOONICHUM y pacTeHUd u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «@Popmbl 60pbObl 3a cymectBoBaHue», «llopoasl romybei», «MHuoroobpasue
KYJIbTYpHBIX (opM KamycTel», «[lopoabl joMaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBMKYUIUX CHUJ 3BOJIOLUNY», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJIFOLIUN.

Tema 2. Mukpo3sBoonus 4 eé pe3yabTaThl

[Tomymsiuyst Kak 2n€MEHTapHas e€AWHHLA SBOMOLMH. COBpEMEHHBIE METOJIbl OLEHKU
TeHETHUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomysisiuil. U3Menenue reHohoH/1a MOMyNSIIUH KaK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIIEHHE. 3aKOH reHeTudeckoro paBHoBecus Jlx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPbl (IABMKYIIME CHJIbI) 3BOJIONMM. MyTallMOHHBIA Ipolecc.
KomOunatuBHass u3mMeHUMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUs
4acTOT ayuiesied B momyisiusix. D(QexT ocHoBatens. Igdghexkm 0OymvlLiouHO20 20pPIbILIKAL.
CHuoicenue eenemuuecko2o paznoobpaszus: npudunsl u cireocmeus. Illpossnenue 3¢pgexma
Opetiha 2eHoé 6 Oonvuwux u manvlx nonyaayusax. Mwurpauuu. M3omauus MNOMyISUUN:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMoIorudeckas (penpoayKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBistonuii ¢gaxtop 3Bojtouud. POpPMBI €CTECTBEHHOIO
oTOopa: JIBWXKYIIUH, CTaOWIM3UPYIOUINH, pa3pbiBatomMii (au3pyntuBHbIN). [lonoBoit ot6op.
BO03HUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCTh OpraHU3MOB KaK pEe3yJlbTaT MHKPO3BOMIONMU. Bo3HHMKHOBEHUHE
npucnocoOIeHni y opranu3MoB. Apomop¢do3sl U uanoaaantauuu. [lpumeps! npucrnocodneHnit
y OpraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TOBEICHUECKUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bug, ero xpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3ysibTaT MHUKPOIBOJIOLHH.
M3onsuust — ximrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oOBaHUS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuau3ays). JMTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3msbl (OpMUPOBaHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonMoHHOM Ouonornn B pa3paboTKe HAy4yHBIX METOJOB COXpaHEHUs
6uropa3zHoo6paszusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpan U

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsnuoHHas cTpykTypa BUia,
«Cxema mposiBlIeHHs 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIBI  3BOJIOLHNY,
«DKOJIOTHYECKasT HM30JSIIMS TONYJISIIUA ceBaHCKOM (dopemmny», «l'eorpaduueckas HIOIALMS
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTH
XUIIHUKOB U JKepTB», «Cxema JeHCTBUS €CTECTBEHHOro o0TOopa», «®Popmbl OOpbOBI 3a
CYILLECTBOBAHHEY, «MHayCcTpralbHbII MEIaHU3M», «OKuBble HCKOIIaEMBbIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XHBOTHBIX», «lIpenympexnaromas oOKpacka >KHUBOTHBIXY,
«®Dusnonoruueckre agantauuny, «I[IpucrnocodbiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTDHY,



«Kpurepun Bunma», «Bugsl-nBoiiHukm», «CTpykTypa Buga B npupoae», «CrmocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX  BUIOB  JIAHIBIIICH»,
«DKOJIOTHYECKOE BHJI000pa3oBaHMe BHUIOB CHHUI, «llomuruionasl pactenuit», «KamycTHO-
peneyHbIid THOPHUIY.

O6opynoBanue: repOapuy pacTeHUN, KOJJICKLIMHM HACEKOMBIX, Yydella MTHUI] U 3Bepel ¢
OpUMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHUH, Yydyena NTUI] U 3Bepeil pasHbIX BUAOB, repdoapuu
pacTeHuii OJIM3KUX BHJIOB, 00pa30BaBIIUXCS PA3TMYHBIMU CIIOCOOAMU.

JladopaTopnasi padora «BpIsBIeHHE H3MEHUYUBOCTH y 0COOCH OJHOTO BUIA.

Jladoparopunasi paGora «lIpucrnocobseHruss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
LEJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoIOLUA U eé pe3yJIbTaThl

MeTtopl 3ydeHust MakpodBoionuu. [laneoHTonornueckre MeToIbl H3y4eHuUs IBOIIOLIUU.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduueckne metonsl u3ydeHus sBomonuu. CpaBHenue ¢uopsl u  (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3eminn. BUIbI-oHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOAbI U3YYEHHS SBOJIOIHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a W MOSIBICHUS SBOJIIOLIMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAJIOIMYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MONEKYISPHO-
FeHeTUYeCKrue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOAbl HM3YyYeHHUS  JBOJIOLHUU.
["omonoruynsie reHsl. COBpEMEHHBIE METObI IOCTPOEHUS (PHIIOTEHETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MYTaIlM1 U IBOJIIOIHSI TEHOMOB.

OO6mme 3akOHOMEpPHOCTH  (TMpaBwia) JBOMONUH. [lpunyun  cmeuvl  yHKYU.
HeobOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanys. HepaBHOMEpPHOCTb TEMITOB 3BOIOIHH.

JleMoHCTpan U

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuipl U cxembl: «OUITOTEHETUYECKUM PSJT JIOMIAAN», «APXEONTEPHUKCY», «3BEPO3yObIe
aepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emnn», «/lpeiid koHTHHEHTOBY», «PenukTel», «HauanabHble CTaguu >MOPHOHAIBLHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHBIE W  aHAJOTUYHBIE  OpPTaHb»,
«PynumeHTBI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpbHI YeloBeKa M IHIMMMaH3e», «[JaBHbIE
HaIpaBJIEHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.

Ob6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKONAeMbIX OCTAaTKOB OpPTraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHBIX OPraHOB M AaTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue U pa3BuTHE JKU3HH HA 3emJie

Hayunble rumore3sl MPOMCXOXKACHUS XHU3HM Ha 3emiie. AOuOreHe3 M MaHCIEPMHUS.
JloHayuHble TpPEICTABICHUSI O 3apOXKAECHUU >KU3HU (KpeauuoHu3M). ['Mmore3a moCTOSHHOTO
CaMO03apOKJICHUs )KU3HU U €€ onposeprkeHne onbitamu . Penn, JI. Cnamrannanw, JI. [Tacrepa.
[TponcxosxaeHne >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHBbIE ATanbl HEOpraHUUecKoi ABoonnu. [lnanerapHas (reosorudyeckas) 3BOIIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
Ompir C. Mmwmepa u I'. Opu. OOpa3oBanue monmmmepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. M. Omnapuna, rumore3a mnepBuuHoro OymnboHa J[k. XomnpelHa, reHeTHdeckas
runoreza I'. Meémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» V. T'unGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.



Uctopus 3emsmm u wmeroabl €€ u3ydyeHus. lckomaemble OpraHMYECKHME OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHass ¥ aOCOJMIOTHAs  TE€OXPOHOJIOTHA.
['eoxpoHonOrMYecKas mKana: 30Hbl, 3Pbl, HIEPUOJIBI, STTOXH.

HavanbHble 3Tanel opranndeckou 3Boitouud. [losiBIeHnEe M 3BOJIOLMS MEPBBIX KIIETOK.
Oponronusi Meraboiu3Ma. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodmiectB. CtpomaronuTsl. [IpokapuoTel u
SYKapHUOTHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIHMOHHOE MPOUCXOXKIACHUE BHPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. DBO3HMKHOBEHHE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Talbl HBOJIONHUU BhICIIUX pacTeHuid. OCHOBHBIE apoMOp(ho3bl PaCTCHHUH.
Boeixon pacrenuit Ha cymy. llosiBineHue crnopoBbIX pacTeHUH M 3aBOEBAHWE HMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX pACTEHUN.

OCHOBHBIE 3Tambl HBOJIOIUK KUBOTHOTO Mupa. OCHOBHbIE apoMOP(O3bl >KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. IlepBble XOpI0BbIe
KUBOTHbIE. JKU3Hb B BOJE. DBOJIONUS MO3BOHOYHBIX. [Ipoucxoxaenne aMmpuOuil U penTUIIU.
[Tpoucxoxaenne miekonurawmux U ntull. [lpuHnun xiarodyeBoro apomopdosa. OcBoeHHe
0eCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie MO 3paM U MEepUoAaM: apXeu, MPoTEPO30H, Majaeo30i, Me3030,
KaiiHO30#. OOmas xapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBneHue u
paciBeT XapaKTEepPHBIX OPraHU3MOB. YTJeoOpa3oBaHHE: €r0 YCJIOBHS U BIUSHUE HAa Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI Tpouuioro. [IpuduHBl U claeacTBUs
MaccoBbIX BbIMHUpaHUil. COBpEeMEHHBIN SKOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. I[Ipobiema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpeMeHHas cucTemMa opranudeckoro mupa. [IpuHImmel kiaccudukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPTaHU3MOB.

JleMoHCTpanuu

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Peany, «Cxema omnbita JI. [lacTepa mo u3ydeHuro
caMo3apoKJIeHUs ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3ITansl HeopraHuuecKkou
sBoNOLUMNY, «['eoxpoHonmornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMM,
«Cxema o0Opa3zoBaHusi JYyKapuoT MyTéM cumMmOuoreHesza», «Cucrema >XMBOW MPHUPOIBDY,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «PurmOPUTEY, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIrOKJIETOUHbIE BOJIOpOCHn», «Mxu», «l[lanoporHukm», «l 0noceMeHHbIe
pacteHus», «Opranbl 1LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS JKMUBOTHOTO MHUpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«YneHucroHorue, «PBIOBIY, «3eMHOBOTHEICY, «IIpecMmbIkarommecs, «IITumme,
«Mnekonuraromuey, «Pazpute KU3HM B apxeuMckoul dpey, «Pa3BuUTHE KU3HM B
MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HH B TNAJICO30MCKOM 3pey», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHE >KU3HM B KaWHO30MCKOW 3pe», «CoBpeMEHHas CcHCTeMa
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapuM pACcTEHUH pPa3IUYHBIX OTIENOB, KOJUJIEKIUA HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJICKIIMM HWIJIOKOXKUX, CKEJIEThI



MTO3BOHOYHBIX JKMUBOTHBIX, 4ydyeja NTUIL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu no
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlaGoparopHasi pabora «l3ydyeHMEe W OINUCAHME HCKOMAEMbIX OCTaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTnyeckass padora «lI3yueHne OCOOEHHOCTEW CTPOEHHUS PACTEHHHA Pa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue 0coOOEHHOCTEH CTPOCHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4yeJ10BeKa — AHTPONOreHe3

Pa3zpensl u 3a1a4n aHTPONIOJIOrMU. METO1bI AaHTPOIIOJIOTHH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurunosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUeCKOE€ IIOJIOKEHHE  YeJIOBEeKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosioruyecKkue, (HU3H0IOro-OMOXMMHUYECKHe, MoBeAeHueckne. OTiHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (pakTophl)  aHTpONOreHe3a:  OWMOJIOTUYECKHE,  COLMAJIbHBIE.
CootHorieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTa UM aHTpornoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (TIPOKOHCYIIHI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JTH0e. ABCTPaIONUTEKN —
JIBYHOTHE TPENKU JroAeil. YeloBeK yMesbld, MepBble U3TOTOBICHUS Opynuil Tpyna. YenoBek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofiel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
o0ImuMi IpeoK HeaHIepTaJIbCKOTO YeJIOBeKa U YesloBeKa pa3yMHOro. YenoBek HeaH1epTalbCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, JEHHCOBCKUUI
YyeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u najaeoreHoMuKa.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYJSALUSAX YEIOBEKa.
Myranmonsslit porecce U noaumMophusm. [lomynsiuoHHbIe BONHBI, Ipeiid reHoB, MUTpaLUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacebl. [lonste o pace. bonbiime pacel: eBporeounnHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHAS (PKBaTOpHAlIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
IyTH paccelieHus1 4YeJloBeKa Mo IulaHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpyXaroliel cpeabl. BiausiHue reorpadguueckoi cpenbl U Jpeiida TeHoB Ha MOpPGOJIIOTHIO U
(U3UOIIOTHIO YeTTOBEKa.

MexauCuMIUIMHApHbIE METOoAbl B (U3MYecKoil (OMOIOTMYEecKOi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTHUA M MAJCOAHTPONOJIOTHSl  YEJIOBEYECKHX  MOMYJISALUN.
buoconumaneHple  HMCCIENOBaHWUS  NPUPOJBI  4enoBeka.  McecinepoBaHue — KODBOJIFOLMHU
OMOJIOTYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoOHCTpanuu

[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumpl u  cxeMbl: «MeToasl aHTPOMOJIOTHHY, «[OJOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB), «CKeNneT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPOIOreHe3a», «OJBOJIOLIUOHHOE [JPEBO UEIOBEKaY,
«ABcTpanonutex», «HYemoBek ymenblit», «UenoBek mpaMOXOasuIuiny, «/eHUCOBCKUN 4eT0BEK»



«Heannepranbupl», «KpoManboHIB», «lIpenku denoBeka», «ITambl SBOJIONUNA YEJIOBEKaY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEHN, MPEAMETOB MAaTEPUAIBHON KYJbTYpbl IPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHUQPOJIOTHYSCKUMU W OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOIOK UCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4esoBEeKa U uYepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpCa IPEIKOB YEIOBEKA.

Jladoparopuasi paGora «M3ydeHne OCOOCHHOCTEH CTPOCHMsI CKelleTa uYeJOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHune 3K0JOrNYECKUX aJalTallUi YETOBEKay.

Tema 6. OJkoJiorusi — HayKka O B3aHMOOTHOLIEHHUSIX OPraHu3MoOB H
HAJ0PraHU3MEHHBIX CHCTEM € OKPY/KAKIIEeH cpenoit

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUH C IPYTUMU HayKaMH.

Metonasl skonoruu. [loneBbie HaOMOIEHUSA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJIHBIE U
naboparopHbeie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMN,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBs3€H ueyoBeuecTBa € Mpupoaod. DOpMHPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl M
IKOJIOTMYECKOM IPAMOTHOCTU HACEJICHUS.

JleMoOHCTpaLun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxemsbl: «Pazfensl 3koa0run», «MeToabl 3KoIorun», «Cxema MOHUTOPHHTA
OKPYKaIOIIEeH CpebD».

Jlaboparopnasi padora «/3yueHrne METOJ0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa 0OMTAHUA

Okonoruyeckne (akropel U 3aKOHOMEpHOCTH ux JeifctBua. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeHCTBUS dKonornyeckux (axrtopos. [Ipasmio munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak sKonorndeckuil gaxtop. JlelcTBHE pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PAaCTEHUl M >KUBOTHBIX I10
OTHOLICHUIO K cBeTy. CUrHanpHas posb cBera. doTtoneproausm.

Temmeparypa Kkak 3konoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPIAaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTeHuil K MOAIEPKaHUIO
BogHOrOo Oanmanca. Kmaccudukanust pacTteHuid 1Mo OTHOIIEHWIO K Boje. [lpucmocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYILIHAs, NMOYBEHHAs, TITyOMHHas
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KHU3HU B Pa3HBIX CPEAax.

buonornueckue putmel. BHemHne u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIIOBUMN KU3HH.



JKuznennbie ¢opmbl opranu3mMoB. [lonsitue o xuzHeHHou (opme. XKuzHeHHBIE POPMBI
pacTeHuM: JaepeBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHUE TpPaBbl, OJIHOJIETHHE TpPAaBBI.
Kuznenusle (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’3pOOHOHTHI. (OCOOECHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  Qaxtopel. Buumbl OMOTHYECKMX  B3aUMOJICHCTBUIH:  KOHKYpPEHLHS,
XUIIHAYECTBO, CUMOMO3  ero ¢opMel. [lapazutusm, koomeparus, MyTyaliu3M, KOMMEHCATH3M
(KBapTHUpaHTCTBO, HaxJeOHHWYecTBO). Herpoduueckne  B3amMoaelcTBHs — (TONMUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUYCHUE OWOTHYECKUX B3aMMOJICHCTBUN IS CYIIECTBOBAHMS
OpraHu3MoB B cpesie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «JKoorudeckue GaxTopbl», «CBETOBOM CHEKTPY, « IKOJIOTHUSCKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY», «DHU3NOIIOTUYECKUE aJanTalllK >XKUBOTHBIX», «Cpeabpl OOMTaHHSI OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (HOPMBI JKUBOTHBIXY,
«JKocucTeMa IMHUPOKOIUCTBEHHOTO Jieca», «IKOCHUCTEMa XBOMHOrO Jyecay, «llemu nmuranus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, HPHUCIOCOOJCHHBIX K BIUSHUIO
Pa3IUYHBIX  JKOJIOTHYECKHX  (aKTOpOB, TepOApUU  CBETONIOOMBBIX, TCHEITIOOMBBIX U
TEHEBBIHOC/IMBBIX PACTEHUH, CBETONIOOHMBBIC, TCHEIIOOMBHIC M TEHEBBIHOCIMBBIC KOMHATHBIC
pacteHus, repOapuu ¥ KOJUICKIHUU TEIUIOJIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuii, uydeia NTUI[ W 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K THUTrpoduTam,
Kcepopuram, me3oduTaM, KOMHATHBIE pACTEHHUs MAHHBIX TPYII, KOJUJIEKIIMH >KWBOTHBIX,
oOMTaIONMX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUN U >KMBOTHBIX, 00JaJar0IINUX
yepTaMl TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOdapuu u
KOJUIEKIIUM PACTEHU W >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIUU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

Jlaboparopnasi padora «BpisBieHHE TPUCTIOCOOICHNUN OPTaHU3MOB K BIUSIHUIO CBETa».

JlabopaTopnasi pa6ora «BbIsBIeHHE NPUCTIOCOONEHUN OpPraHU3MOB K BIHSHHUIO
TEMIEPATYPhI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oouTaHUY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKONOTUYECKHE XapaKTePUCTUKH Tomymsinun. [lomynsius kak OuoNornueckas cHcTeMa.
Pons HeomHopomHOCcTH cpeapl, puznueckux OapprepoB W OCOOCHHOCTEW OWOJIOTHU BHJIOB B
(GhopMHUPOBaHUH MPOCTPAHCTBEHHOM CTPYKTYPHI Tony siiinii. OCHOBHBIE TTOKA3aTENIN TTOMYJISIIHH:
YUCJIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBasl CTPYKTYypa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Dkosnoruyeckas CTpykTypa mnomynsuud. OneHka YuciIeHHOCTH mnomyisinuu. [[uHamuka
MONYJISAIUA U €€ peryisius. buornaeckuii moTeHIMan nonyasanui. MoienupoBaHue TUHAMUKH
nomynsiiiui. KpuBbIE pocTa YUCICHHOCTH momyisinuu. KpuBble BbDKMBaHHS. Perymsmus
YHCIEHHOCTH TOMYISLIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANINX OT IUIOTHOCTH.
DKoJyiorudeckue crpareruu BunoB (I- u K-ctparerun).

[Tonsitue 00 »dKoyOrMYeckoi HuUmie BUAA. MecTtooOuTanue. MHOromMepHas MOJCIHb
skosornyeckord HumM Jx.M. Xarunncona. Pazmepsl skosiornyeckoii Humu. [loreHunansHas u
peann30BaHHAas HUILIU.



Bun xak cucrema nomynsuuii. Apeansl BUAOB. BUIIBI M WX KWU3HEHHBIE CTpaTErHHU.
DKOJIOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTrpalMil >KUBOTHBIX. buojgoruueckue WHBa3UU
YY>KEPOIHBIX BUIOB.

JdemoHcTpauMu

IToprper: Ix. M. XaTunHCOH.

Tabmuiel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MONyIsSuny, «IpocTtpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHele mnupamuabl nomyiasuuny», «CKOpOCTh 3aceieHHs
MOBEPXHOCTU 3€MJIM PaA3JIMYHBIMM OpraHu3Mamm», «Mojenb skosormdeckor Humu JDx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHIA, KOJUIEKIIUN KHBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH paCTEeHUN K paCCENCHUIO».

Tema 9. DKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHo3e.

Okocucrema kak oTkpeitasg cucrema (A. JIk. Tencnum). DyHKUMOHANbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHThl, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGUoTHYECKUEe OJIOKH 3KocucTeM. [10UBBI M WITBI B 9KOCHCTEMaX.
KpyroBoport BemiecTB u MOTOK SJHEPTUU B IKOCUCTEME.

OcHoBHBIE TTOKa3aTeNH KocucTeMbl. broMacca u nmpoayKiusa. OKOJI0rH4ecKre MTUPAMU/IbI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE W BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTPONOTEHHBbIE BO3JCHCTBHS Ha Cykieccud. KiumakcHOe COOOIIECTBO.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI.  Arpo3kocucrema. ArpoueHo3. Pazmuums wmexnay
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunanTponu3anus ropoJckoi (¢ayHbl. buomornueckoe M  XO3SHCTBEHHOE 3HAu€HUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHM3MOB B
sKkocucteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-30uhuxamopos (Kurouesvix 6udos) 6
@dynxyuonuposanuu  sxocucmem. IlepeHOC HHEPTrMM W  BEMIECTB MEXKIY CMEKHBIMHU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, TNOMYJISUUNA M SKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX M AaHTPONOTE€HHBIX BO3ACHCTBU.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUll  pA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeToIoIoTusT MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JleMoHCTpauMu

[Toptpert: A. Ix. Tencau.

Tabmunet u cxeMbl: «CTpyKTypa OMOIIEH03a», « DKOCUCTEMA IIHPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jseca», «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucTeMey, «llenmu mnuTaHus (macTOUIHAs, JETPUTHAs)»,



«OQKosornyecKas mupaMua qyucemn», « IKoJoruueckasi nupammuaa 6uoMaccen», « IKOIOruuecKast
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuuynas cykueccusi», «BoccraHoBieHue
Jeca Iociie moxapa», «IKoCUCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BELIECTB U IOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypooIKOCUCTEM.

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, uyuesia NTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBAPUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHCTOHOTHX B
Pa3HBIX IKOCHCTEMAX ).

IKCKypeusi «IKCKypcHs B THIWYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIN WM MOMMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHUCTEMA

buocdepa — obmemnanerapHas 000jg0Yka 3eMJIH, T/Ie CYIIECTBYET WJIHM CYIIECTBOBaJa
)u3Hb. Pazputne npencrasieHuii o buocdepe B Tpynax J. 3tocca. Yuenue B. W. Bepranckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! u ero GyHKIUH.

3aKOHOMEPHOCTH cyiecTBoBaHus 6uocheprl. OcodenHocTu 6uochepsl Kak raodanbHON
skocucTeMbl. JluHammyeckoe paBHOBecue B Omocdepe. KpyroBopoTel BemiectB |
OMOTeOXMMHUYECKUE IUKIIBI (YTIepo/a, a30Ta). PUTMUYHOCTD siBNeHHid B 6uocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOIMCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKHUE Jieca,
BbICOKOTOphsl. Knmnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpyktypa W YHKOUS JKHUBBIX CHCTEM, OIEHKAa HMX PECYpCHOTO TIOTEHIHAlA |
O6uochepHbIX QYHKIHUI.

JleMoHCTpan U

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «'eocdepsr 3emimny, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepoja B mpupoje», «KpyroBopot kuciopoaa B npupozae», «KpyroBopot BoJbl B IPUPOIE»,
«OcHoBHBIE Omombl cymmy, «Knumartudyeckue mosica 3emnm», «TyHnpay, «Taiiray,
«Cwmemanubiii  nec», «lllupokonucTBenusiii nec», «Cremby», «CaBaHHa», «llycTbiHmY,
«Tponmuecknii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W HX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HEeHUEe BO3AYIIHOM cpeasl. OXpaHa BO31yXa. 3arps3HEHHE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue moussl. OXpaHa HOYBEHHBIX pecypcoB. MI3MeHeHue KiuMaTa.

AHTPOIIOTEHHOE  BO3JCMCTBHE Ha PACTUTENBHBIA M JKUBOTHBIA wmup. OxpaHa
PacTUTENFHOTO U KUBOTHOTO MUpa. OCHOBHBIE NMPHHIMIIBI OXPaHbI PUPOAbl. KpacHble KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopuu (OOIIT). boranndeckue caapl U 300JIOTHYECKHE
MapKu.

OCHOBHBIE TPUHIUIIBI YCTOWYMBOTO PAa3BUTHS YeJIOBEYECTBA U MpUpoAbl. PannonansHoe
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKoro pasHooOpazust 3emum. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX AKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEPOSITHBIE NIOCIEACTBHSI.

Pa3Butue MeTOJOB MOHUTOPHHIA pa3BUTUS OINACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL



anepzemuxke. buonozuueckoe pasnoobpasue u duopecypcvl. Hayuonanvruvle ungopmayuonHvle
cucmemsl, obecnevusaiowue OOCMYn K UHGOpMayuu NO COCMOSHUIO OMOENbHbIX GUO08 U
akocucmem. OcHo8bl IKOpeadburumayuy IKocucmem u cnocob6o8 bopvoul ¢ 6LUONOBPEIHCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.
JdemoHcTpauMu
Tabmuubl u  cxembl: «3arps3HeHue atrMocepb», «3arps3HeHue THIPOChEphI»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocob0 oxpaHseMble PUPOTHBIC
TeppUTOpUn», «MoJenn ynpapiasieMoro Mupa.
Ob6opynoBanue: ¢ororpaguu OXpaHSEMbIX pPACTEHMH U KUBOTHBIX KpacHON KHMIH
Poccniickoit ®enepanuu, KpacHoi KHUTH peruoHa.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHUS OOYYarOIIUMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: TMUYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHDIC.

B cTpyKkType NTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTPaMMbl MO OUOJOTHH BBIIEICHBI
CIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUMCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEICICHUIO,
Hanuuue momueéayuu K OOydeHHIO OWOJIOTHH, yenenanpaeieHnoe pazeéumue BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYYaIOIIUXCSl PYKOBOJACTBOBATHCSA B
cBOEH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MNpuCynmumMu CUCTEMEC
OMOJIOTHYECKOTO  OOpa3OBaHMsSI, Haluuue NPABOCO3HAHUS ~ DKOJOTHMUECKON  KYIbTYpHI,
CnOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE MJIaHbI.

JImuaOCTHBIC PE3YIBTATEI OCBOCHUA MPOrpaMMBbI 110 OuoJIoruu JOCTUI'al0OTCA B €IUHCTBEC
y‘-Ie6HOI\/’I W BOCIUTATEIbHOH ACATCIIBHOCTH B COOTBCTCTBHU C TpaAWIIMOHHBIMU pOCCHfICKI/IMPI
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIMO3HAHUS,
CaMOBOCITMUTAaHUA U CaMOpa3BHUTHA, Pa3BUTHUA BHyTpeHHeﬁ MMO3UIUHU JIMYHOCTHU, MIaTPHUOTHU3MA U
YBaXXEHMSI K 3aKOHY W IIPABOIOPSAIKY, YEJIOBEKY TPyZa M CTapIIEMY ITOKOJECHUIO, B3aMMHOIO
YBOXKEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaIUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEN Cpele.

JlngHOCTHBIE Pe3yabTaThl OCBOCHUs Y4eOHOTO mpeameTra «buosorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS CPOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHH, COOTBETCTBYIONIMX TPAAWIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIBITa ACATCIBHOCTU B MPOLECCE pCaln3allii OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATENbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1)rpa:xaaHcKkoro BOCIMTAHUSA:

e chopMHPOBAHHOCTh TPAXKMTAHCKOW TMO3UIMK  OOydYalOmIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

e OCO3HaHME CBOMX KOHCTUTYIIHOHHBIX TIpaB M 00s3aHHOCTEH, YBaXKEHHE 3aKOHA H
IPaBONOPSJIKA;



FOTOBHOCTh K COBMECTHOI TBOPUYECKOHM NEATENbHOCTH NMPHU CO3JAHUU Y4E€OHBIX MPOEKTOB,
pemieHMH ~ y4eOHBIX M TO3HABAaTENbHBIX  3a/a4,  BBINOJHEHHM  OHOJIOTMYECKHX
IKCIIEPUMEHTOB;
CIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO TMO3UIMI0 10 OTHOLICHHIO K  SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;
YMEHME YUUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOT'O B3aUMOIEHCTBUS
JrO/IeH C pa3HBIMU YOEKACHUSMH, KYJIbTYPHBIMHU IIEHHOCTSIMHU U COLMAIBHBIM TOJI0KECHUEM;
FOTOBHOCTb K COTPYAHHMYECTBY B IPOILIECCE COBMECTHOTO BBIMOJIHEHHSI Y4YEOHBIX,
MIO3HABATEJIbHBIX M HCCJIEA0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COACPIKAHUS;
TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:
c(OpPMUPOBAHHOCTh POCCUICKOI T'pa)kIaHCKON HMICHTHYHOCTHU, NMAaTPUOTH3MA, YBAXKEHHUS K
CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH Iiepes; POIMHOM, ropIoCcTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM f3BIK M KYNbTYpy, HNPOLLIOE W HACTOSIIEE MHOIOHAIMOHAJIBHOIO Hapoaa
Poccum;
LIEHHOCTHOE OTHOLIEHUE K MIPUPOJHOMY HACIIEIUIO U MaMITHUKAM MPUPOJbI, JOCTHKEHHUIM
Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;
CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUNCKUX YUYEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAuYeHUs OMOJOTMHM B MO3HAHWM 3aKOHOB MPHUPOIBI, B KU3HHU YEIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;
uzeiHass yoexx1€HHOCTh, TOTOBHOCTh K CIIy>K€HHIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HapoIa;
c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;
CIIOCOOHOCTh OLIEHUBATh CUTYalLlMI0 U MPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH;
0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;
OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAMTENSM, CO3JaHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS EHHOCTEN CEMEMHOM )KM3HH B COOTBETCTBUU C TPaAUIMAMHU Hapoa0oB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:
ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;
MOHMMAaHKE YMOLIMOHAILHOTO BO3CUCTBUS KUBOU NPUPOABI U €€ LIEHHOCTH;
TOTOBHOCTh K CaMOBBIPQXEHHMIO B Ppa3HBIX BHIAX MCKYCCTBA, CTPEMIICHHE NPOSBIATH
KauecTBa TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMSA  KYJbTYPbl 3A0POBbS W

IMOIIMOHAJIBHOI'0 6J13FOHOJ1y‘ll/[512

MOHMMAaHHUE W peaNu3alys 3JI0pOBOTO M 0€30MacHOro odpasza >KU3HH (30pOBOE MHUTAHHE,
COOJIIO/IeHNEe THUTMEHWYECKUX MpPaBUI M HOpPM, COallaHCHPOBAHHBIM PEXUM 3aHATHH U
OTHbIXa, peryisapHas ¢uU3UYECKas aKTUBHOCTH), OCEPEKHOTO, OTBETCTBEHHOTO |
KOMITIETEHTHOTO OTHOIICHUS] K COOCTBEHHOMY (PU3MUYECKOMY U TICHXHUECKOMY 3/I0POBBIO;
NMOHUMAHHUC TCHHOCTU TIpPaBUJI HWHIUBUAYAJIBHOTO W  KOJIJICKTHUBHOTO 6C3OHaCHOFO
MOBCACHH B CUTYyAlIUAX, YTPOKAIOIHNX 3TI0POBbIO U JKU3HU nlo,ueﬁ;



OCO3HAHHE TMOCJIEJCTBUI M HENpPUATUS BPEAHBIX MPUBBIUEK (YHOTpPEOJIEHUS aIKOTroJId,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:
TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0JI00ue;
FOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTU TEXHOJIOTUYECKOM U COIMAIbHOM HAlpaBiIeHHOCTH,
CIIOCOOHOCTh MHHIIMMPOBATh, IUIAHHPOBATH M CAMOCTOSITEIBHO BBINOJHATH TaKYIO
JESITEIIbHOCTD;
UHTEpEC K pa3iuuHbIM cdepaM NpodecCHOHATbHONU NeATeIbHOCTH, YMEHHE COBEpILIAaTh
OCO3HaHHBII BBIOOp Oynymiedl mpodeccun W pealn30BBIBATH COOCTBEHHBIE KHU3HEHHBIC
TUTaHBI;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHI0 M CaMOOOpPa30BaHUIO HA TMPOTSHKEHUU BCel
KU3HU;

7) IKOJI0THYECKOT0 BOCTIUTAHMS
IKOJIOTHUYECKHU IIeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJC KaK MCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHUS,
MOBBILICHUE YPOBHSA SKOJOTMYECKON KYyIbTyphl: MPUOOpPETEHHE OMbITa IMJIAHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXKHBIX MOCJIEICTBUM TSl OKPYKAIOIIEH CpeIbl;
OCO3HaHHUE TJI00aTBFHOr0 XapaKTepa 3KOJOTHICCKUX MTPOOJIeM U IyTeH MX PeIICHUS;
CIIOCOOHOCTh HMCIOJBh30BaTh MPUOOpPETaeMbIe MPU H3YUCHUH OWOJIOTUW 3HAHWUS U yMEHUS
IIPU PEIICHUU TPOOIIeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOAOIIOIF30BaHNEM (COOII0IeHNE
MPaBUJI MOBEJCHUS B MPUPO/JIE, HATIPABIEHHBIX Ha COXPAaHEHUE PABHOBECHS B SKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouocdepsl);
AKTUBHOE HENPHATHE JCHCTBUN, MPUHOCSIIIUX BPEI OKPYKAIOMEH MNPUPOIHON cpeje,
yMEHHE MPOTHO3UPOBATh HEeOIaronpusITHbIE HKOJIOTHUECKHE MOCTIEACTBHS
IpeIpPUHIUMAEMBIX JEHCTBHUI U MIPEeIOTBPAIIATh UX;
HAJIMYUE PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, JKOJOTUYSCKOW KYJIbTYpBI, OIIBITA
JESTEIIbHOCTH JKOJOTHYECKOH HANpaBIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS HMH B
MO3HABATENbHON, KOMMYHUKATUBHON M COIMAILHOM MpaKTUKE, TOTOBHOCTH K y4YacTHIO B
MPAKTUYECKON JAESITeTbHOCTH IKOJIIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:
c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKH M OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUPE;
COBEPIIICHCTBOBAHNE SI3BIKOBOM W YMTATEIHCKOW KYJIBTYPBI KaK CPEICTBA B3aUMOJICHCTBUS
MEXTy JIFOJIbMU U TIO3HAHHS MUPA;
MOHMMaHUE CHernupUKA OMOJOTUM KaK HayKH, OCO3HaHHS e€ poilu B (HOPMUPOBAHUU
paloOHaTbHOTO HAYYHOTO MBIIUICHUS, CO3JaHMM IIEJIOCTHOTO TMpeACTaBiIeHHUs 00
OKpYXaroIlleM MHpe KaK O €IWHCTBE IPHPOJBI, YeJOBeKa W OOINeCTBa, B TO3HAHHUU
MIPUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHUS TPUPOTHOTO PAaBHOBECHSI,
yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHH JUIsI COBPEMEHHOHN NMBHIM3ALMU: OOECTeUeHUs
HOBOTO YpPOBHSI PAa3BUTUS MEAWIIUHBI, CO3JAaHHE MEPCHEKTUBHBIX OHOTEXHOJIOTHIA,
CIIOCOOHBIX pEeIIaTh PeCcypCHbIe MPOOJIEMbl Pa3BUTHS YEJIOBEUYECTBA, MOUCKA MyTeH BhIXOAA
W3 TI00aJbHBIX AKOJOTHYECKUX MpoOIeM H oOecmedeHus mepexofa K YCTOWYUBOMY
pPa3BUTHIO, PAIMOHATFHOMY HCIIOJIb30BAHUIO MPHUPOIHBIX PECypcoB U (POPMHUPOBAHUIO
HOBBIX CTaHJIAPTOB KHU3HU;



e 3aMHTEPECOBAHHOCTh B NOJYYEHUU OMOJIOTMYECKMX 3HAHWHM B LIEISIX IHOBBIMIEHHS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, KaK COCTABHOW YacTH (PYHKIMOHAIBHOM
IPaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoit pu U3y4eHUU ONOJIOTHH;

e IIOHMMaHHE CYUIHOCTM METOJOB IIO3HAHMs, MWCIIONb3YEMBIX B ECTECTBEHHBIX HAyKax,
CHOCOOHOCTH MCII0JIb30BaTh I10JIy4yaeMble 3HAHMS JUIsl aHaliu3a U OOBSICHEHUS SIBJICHUHN
OKPY’KaIOIIET0 MUPA U MPOUCXOAAIINX B HEM M3MEHEHM, yMEHHUE JIelaTh 0OOCHOBAaHHbIC
3aKJIIOYCHHUS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIMXCA JAHHBIX C IIENBI0 TOTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

e CHOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUSA JUISL pELICHUs
po0JIeEM B PEATIbHBIX )KMU3HEHHBIX CUTYALMSIX;

e OCO3HaHHUE LICHHOCTH HAY4YHOW JEATEIbHOCTH, 'OTOBHOCTb OCYILECTBIIATH IPOEKTHYIO H
HCCJIEOBATEILCKYIO ACSTEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

e TOTOBHOCTb M CIHOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAHWH 1O OHOJOTMH B COOTBETCTBHH C XU3HCHHBIMH
NOTPEOHOCTSAMU.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysbTaTbl OCBOEHHMsI yuyeOHOro mpeamera «buoJOrus» BKIIOUYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS  MEKIUCIUIUTMHAPHBIC
(MeXmpenMeTHbIE) 0OIICHayYHBIE TIOHSATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOA0B NMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTus,
SBJICHME, IpOIlecC, CHUCTeMa, HAaydHbId (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsI, MCCIIeJI0OBaHNEe, HAONIONEeHNe, U3MEPEHUe, IKCIEPUMEHT M JIPyTHe); YHHBEpCATbHBIC
yueOHble JeiCcTBUS (I03HAaBaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00ECIEUNBAOIINE
¢dopmupoBaHre (YHKIHOHAIBLHON I'PAaMOTHOCTH M COLMAIbHON KOMIIETEHIIMH OOy4aroIluxcs;
CHOCOOHOCTh o0yyJarommuxcs HCIOJIb30BaTh OCBOCHHbBIE MEXIUCIUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHWS W YHHBEpCAJbHbIC y4YeOHBIE NEHCTBHSI B TIO3HABATEILHOW U
COLIMAIbHON NPAKTHKE.

B pesynbrare u3yueHuss OHOJIOTMM Ha YPOBHE CpeAHEro oomiero ooOpa3oBaHUA Yy
oOyuarorerocsi 0yayr copMupoBaHbl MMO3HaBaTeIbHbIE yYHUBEpCAlbHblE ydeOHbIE NEHCTBHUA,
KOMMYHHKATHBHBIC YHHBEpCAJbHBIC YyUYeOHBIE [EHCTBUS, PpETYISATUBHBIC YHHBEPCAJIbHBIE
y4eOHbIE JISHCTBHUS, COBMECTHAS IEATEILHOCTb.

MertarnpeaMeTHbIE pe3yJIbTaThl OCBOCHMs MPOTpaMMbl CpeIHEro o0Iero oOpa3oBaHUS
JIOJKHBI OTPakaTh:

OsJiaieHne YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMM:

1)0a30Bble JJornyecKue aecTBUSI:

e  CaMOCTOATENILHO (OpMYyIHpOBaTh W AaKTYaJIM3UPOBaTh MpolieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

e HCHOJB30BAThH NMPH OCBOCHHH 3HAHHI MPUEMBI JIOTHUECKOTO MBIIUICHHS (aHaN3a, CHHTE3a,
CpaBHEHUs, Kiaccu(dUKaIMu, 000OIIEHNs), PaCKPbIBaTh CMBICI OMOJOTUYECKHX TOHSITHI
(BBLACTATH UX XapaKTepHbIE PU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU IMOHATHIMH);

e ONpeneNsATh LENU JACATENbHOCTH, 3a7aBas IapaMeTpbl W KPUTEPHUH HX JIOCTHKEHUS,
COOTHOCHTD PE3YNbTaThl AEATEIBHOCTHU C TOCTABICHHBIMHU LENISIMU;

e HCHOJb30BATH OUOJOTMYECKUE MOHATUA A OOBACHEHHMS (AKTOB WU SIBICHUM KUBOH

IIPUPOJBL,



CTPOUTH JIOTHYECKHE PaCCyKIeHUS (MHAYKTUBHBIE, N€TYKTUBHBIC, 10 aHAJIOTUH), BBIABIIATH
3aKOHOMEPHOCTH ¥ IIPOTUBOPEUUS B PACCMATPUBACMBIX SIBJICHUSX, (JOPMYITUPOBATH BHIBOIBI
U 3aKJIIOYEHMUS;
NPUMEHSTh CXEMHO-MOJICIbHBIE CPEJCTBA IJIsl MPEICTABJICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOUICHU B U3y4aeMbIX OMOJIOTMUECKUX O0BEKTaX, a TAKKE MPOTHUBOPEUUN Pa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUYHUKAX;
pa3palaThIBaTh IUIaH PELICHUS MPOOIEMBI C YUETOM aHAIN3a UMEIOLINXCS MaTEPUAIIbHBIX U
HeMaTepualbHBIX PECYpPCOB;
BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHMBATh COOTBETCTBHE pE3YyJbTAaTOB IIEJISM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;
KOOPJIMHHUPOBATh ¥ BBINIONHATH pPa0OTy B YCJIOBHSX pPEaTbHOTO, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2)0a30BblIe HCCIeA0BaTEIbCKHE IeliCTBHSI:
BJIQ/IETh HAaBbIKAMHU Y4eOHO-HCCIIE0BATENbCKOM UM MPOEKTHON J1eATeNbHOCTH, HaBbIKaMU
pazpemieHusi mpobiieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY MOHCKY
METOJIOB PELICHUS] MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IUYHBIX METO/I0B MIO3HAHMUS,
UCIOJIb30BaTh pa3jMuYHble BBl JACSITEIBHOCTH [0 IIOJIyYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMCHCHHIO B YUYCOHBIX CHUTYAIUSIX, B TOM YHCJIC TIPU
CO3IaHUH YYEOHBIX U COI[MAIbHBIX TPOEKTOB;
dbopMUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOIOTHEH, KITIOUEBBHIMHU
MOHSITHSIMHA W METOJIaMU;
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATEIHHON NESATEIHHOCTH M
JKU3HEHHBIX CUTYaIUsX;
BBISIBJISITH PUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
e pelleHus, HaXOAUTh apryMEHTHl NIl JI0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS,
AHAIM3UPOBATH MOJTYUYCHHBIE B XOJI€ PEIICHUS 33[]aul Pe3yabTaThl, KDUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;
OCYIIECTBIISATh IEJICHAIIPABJICHHbII MOUCK MEpeHoca CpPeACTB M CIOCOOOB NEWUCTBUS B
npodeCCHOHATILHYIO Cpeay;
yMETh TEPEHOCHTh 3HAaHUS B  TIO3HABATENBHYKD W  MPAKTUYECKYlH0  0o01acTu
KU3HEJESATENIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
BBIIBUTATh HOBBIC WJEH, TMpeAjaratb OpUTHHAIBHBIE TOAXOABI M PEIICHHs, CTaBUTh
poOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTEPHATUBHEIC PEIIICHHUS.

3) padora ¢ ungopmanmeii:
OpUEHTUPOBATHCSA B PA3JIMYHBIX HCTOYHUKAX HHPoOpManuu (TEKCTe ydyeOHOro mnocoous,
HAyYHO-TIOMYJISIPHOM  JHTepaType, OWOJIOTMYECKHMX  CJIOBapsAX M CIPaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3zax MaHHBIX, B VHTEpHETe), aHaTu3upoBaTh WH(MOPMAILIUIO PA3TUIHBIX
BUIOB U (OpM TMpeAcTaBleHUs, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTH;
dbopMyIUpOBaTh 3ampochl M TPUMEHSATh PA3IMYHBIE METOIBI IMPH IMOUCKE U 0TOOope
Ounonoruveckoi HHGOpPMAIUU, HEOOXOAUMOM TSl BBITIOJIHEHUS YUEOHBIX 3a/1a4;



NpUOOpeTaTh OMBIT HCHOJB30BaHUSA HWH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3TUIHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENIFHO ~ BBIOMpATh ONTUMANbHYIO (OpPMY MPEACTABICHHUS OHMOJIOTUYECKOI
uHpopmaruu (cxemsl, TpaduKu, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);
UCIIONIb30BAaTh HAy4YHBIM $3bIK B KauyecTBE CpelCcTBa Ipu paboTe ¢ OHOJOTrHYecKOn
uH(poOpMalMel: TMPUMEHATh XUMHYECKHE, (QU3NYCCKUE W MaTeMaTH4YecKHue 3HAKU U
CUMBOJIBI, (hopmynbl, abOpeBUaTypy, HOMEHKJIATYPY, HCIIOJNB30BaTh M MPEOOPa30BHIBATH
3HaKOBO-CHUMBOJIMYECKHE CPEICTBA HATJITHOCTH;
BJIQJIETh HAaBBIKAMU pACO3HaBaHUS U  3alUThl  HUHpOpManmu, UHOOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBgi1ajieHHe YHUBEPCAJIBLHBIMA KOMMYHHUKATHBHBIMH 1€l CTBUSIMH:

1)oomenue:
OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX cepax >KU3HU, aKTUBHO Yy4acTBOBATh B JMAJIOTE
WIH JIUCKYCCUU TI0 CYHIECTBY OOCYXJTaeMOd TeMbl (yMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXXICHHSI OTHOCHTEIHHO BBITIOJHEHUS MpEIaracMoi 3a/Jadyd, YYHTHIBATH
MHTEPECHI U COTIAaCOBAHHOCTbH MO3ULIUIN APYTUX YUACTHUKOB JUAIIOTA WIH JTUCKYCCUH);
pacro3HaBaTh HeBepOaIbHbIE CPEICTBA OOIIEHNS, TOHUMATh 3HAYEHHE COI[MAIbHBIX 3HAKOB,
MPEIIOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CUTYallHid, YMETh CMSTr4aTh KOH(DIUKTHI U
BECTHU MEPETOBOPHI;
BJIQJIETh PA3IUYHBIMU CHOCOOaMU OOIICHHS U B3aUMOJACHCTBHS, MOHMMATh HaMepeHUs
IPYTUX IIOJIeH, MPOSIBIATH YBAKUTENBHOE OTHOIIEHUE K COOECETHUKY M B KOPPEKTHOM
dbopme GopMyIHpOBaTH CBOU BO3PAKEHNUS,
pa3BEPHYTO M JIOTMYHO W3Jaratb CBOIO TOYKY 3PEHHS C HCIOJIB30BAHUEM S3BIKOBBIX
CPENCTB.

2)coBMecCTHAs AeSITeJIbHOCTD:
MOHMMATh W HCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATBHOW pabOTHI TpH
petieHun  OMOJIOTHYECKOW Tpo0sieMbl, OOOCHOBBIBATH HEOOXOJIUMOCTh TPUMEHEHUS
TpyNnoBbIX GOpPM B3aUMOCUCTBUS MIPH PEIICHUN yU4eOHOM 3a1a4u;
BBIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX ACHCTBHI C Y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJ0T0 YjieHa KOJIEKTUBA;
MPUHUMATh IIeJTM COBMECTHOW JESATeILHOCTH, OPTaHW30BBIBATH M KOOPJIWHUPOBATH
JIEUCTBUA IO €€ NOCTUKEHUIO: COCTABIATH IUIAH JACHCTBHUM, PACIpPENEIATh POJIA C YUYETOM
MHEHUH Y9aCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;
OIICHUBATh KAa4€CTBO CBOETO BKJIAJA M KaXKJOTO yUYaCTHHUKA KOMaH/IbI B OOIIUI pe3yibTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;
mpeyiaraTh HOBbIE TPOEKTHI, OICHMBATh WACH C MO3WUIMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
OCYIIECTBIISATh TO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B PA3JIMYHBIX CHTYaIUsX,
MPOSIBIISATH TBOPUYESCTBO U BOOOpAKECHHE, OBITH MHUITHATHBHBIM.

Osgi1ajieHHe YHUBEPCAJBHBIMHU PEryJIsSTHBHBIMH 1€ CTBUSIMU:

1)camoopranusamnus:
UCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS JUIS BBISBICHHUS MPOOJIeM W HX peUIeHHs B
’KU3HEHHBIX U YY€OHBIX CUTYaIUIX;
BBIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IEJIEBBIE U CMBICIIOBBIC YCTAHOBKU B CBOHMX
JEUCTBUSIX M MOCTYIKaX MO OTHOILIEHHUIO K )KMBOM MPHUPOJIE, CBOEMY 3/I0POBBIO U 310POBBIO
OKPYKaIOIIHX;



CaMOCTOSITEJIbHO OCYHIECTBIISATh I103HABATENIbHYIO JEATEIBHOCTb, BBISBIATH IPOOJIEMBI,

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 33Jauyd B 0OpA30BATENbHON ICATEIBHOCTH H

YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IJIAH PEUICHUs MPOOJIEMBl C YyU4ETOM HMMEIOLIUXCS PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTECHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHUsIM;

pacuMpsATh paMKH Y4eOHOTO IIPeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (HOPMUPOBAHMIO M TPOSIBICHUIO MIMPOKOH 3PYIUIIMHM B PAa3HBIX 00JIacCTAX

3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
2)CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsM, BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH

COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HABBIKAMU MO3HABATEIBHON pe(IeKCHN KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHHA H

MBICIUTENBHBIX TPOLIECCOB, HX PE3YAbTAaTOB M OCHOBAaHUM, HCIOJIb30BaThb IPUEMBI

pedexcun Ui OLIEHKH CUTYallMH, BBIOOpa BEPHOT'O peIlIEeHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
3)npuHsATHE CeOsi M APYTUX:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIIHOCTH;

IpHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

HpeI[MeTHBIe pPE3yjbTaTbl OCBOCHUSA COACPIKAHUA yqe6H0ro npeameTa «buojorus» Ha

yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOT0 00y4eHHsT 00yUYaromUuXCs
O6uonorun. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEHCTBHI 1O OCBOCHUIO, HMHTEPHpPETAlMd M TpeoOpa3oBaHUIO 3HAHUHM, BUIBI
JESATENIbHOCTH TIO0 TOMYyYEHUIO HOBBIX 3HAHUM W HMX MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX, a
TAaKXE B PCAJIbHBIX XKU3HCHHBIX CUTYallHAX. Hpe}IMeTHBIe PE3YIBbTATEI NPCACTABJICHBI 110 rogaM

U3Yy4YECHUS.

[IpenmerHble pe3ynabTaThl OCBOCHHUs yueOHoro mnpeamera «buonorus» B 10 knacce

JOJIKHBI OTpaKaTh:

c(OpPMHPOBAHHOCTh 3HAHUN O MECTE U POJH OHUOJIOTUM B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa, B MO3HAHUU 3aKOHOB MPHUPOABI U
pelieHny MpodJieM PpalMOHAIBFHOTO MPHUPOAONOIB30BaHUS, O BKIAJAE€ POCCHUHCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIAJICHHE CUCTEMOM OHMOJOTMUYECKUX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATraioIue
OHOJOTHYECKHe TEPMUHBI U MOHATHS (3KU3Hb, KJIETKA, OpraHu3M, MeTaboJn3M, TOMEOoCTas,
CaMOpETYJISALMS, CaMOBOCIPOM3BENCHHUE, HACIEICTBEHHOCTh, W3MEHYHMBOCTb, POCT U
pa3BuTHE), Omojoruueckue teopuu (kimetouynas teopus 1. IlIBanna, M. Illneiinena, P.
BupxoBa, xpomocoMHast Teopust HaclieAcTBeHHOCTH T. Moprana), yaenus (H. 1. BaBunosa
— O ILEHTpax MHOrooOpa3usi M TMPOUCXOXKICHUS KYJIbTYPHBIX pacTEHUil), 3aKOHBI



(emmHOOOpa3usi MOTOMKOB MEPBOTO  MOKOJIEHUS, pACIIEIJICHHs,, YHCTOTHI TaMeT,
HE3aBHUCUMOro HaciienoBanus . Menzaens, roMOJIOTHYECKUX PSAOB B HACIEACTBEHHOMN
n3MmeHunBoctu H. 1. BaBuiioBa), npruHIMIIBI (KOMIIJIEMEHTAPHOCTH);

e BJIAJICHHE OCHOBHBIMH METOJAMHU HAYYHOIO IMO3HAHUS, HUCIOJB3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAHUE, U3MEPEHUE, HAOI0IeHIE, SKCIIEPHUMEHT);

e yYMCHHE BBIJICIATH CYIIECTBEHHBIC MPU3HAKHU: BHPYCOB, KJICTOK MPOKAPUOT M DYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM 4YHUClIEe OakTepuii, TpuOOB,
pacTeHUil, >KMBOTHBIX U 4YEJIOBEKa, CTPOCHHSI OpPraHOB M CHUCTEM OpraHOB pacTEHUIA,
JKUBOTHBIX, YEJIOBEKA, IPOLIECCOB >KU3HEACATEIbHOCTH, MNPOTEKAIOIUX B OpraHu3Max
pacTeHHil, J>KMBOTHBIX M YEJOBEKa, OHMOJOIMYECKHX IMPOIECCOB: OOMEHa BEILECTB
(MeTabou3M), IpeBpaIICHUs SHEPTUH, OPOKEHHUsI, aBTOTPO(PHOTO U TeTePOTPOGHOTO THIIOB
nuTaHus, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, TaMeToreHe3a, sMOpHoreHesa,
MOCTAMOPUOHAIILHOTO Pa3BUTHS, Pa3MHOXKECHHS, WHIUBUAYATbHOIO Pa3BUTHSA OpraHU3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBUSI T€HOB, TE€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

e YMCHHC YCTAaHABJIMBATH B3aMMOCBS3M MEXKIY OpPraHOWIAMH KIETKA W WX (QYHKIHSIMH,
CTPOCHHEM KJIETOK pa3HbIX TKaHEH W UX (QYHKIMSIMH, MEXAY OpraHaMH M CHCTEMaMu
OpPTraHOB Y PACTEHU, )KUBOTHBIX M YENOBEKa U UX (QYHKIUSIMHU, MEXIY CUCTEMaMU OPTaHOB
U uxX (QYHKOUAMH, MEKIy dTamaMd OOMEHa BEIIeCTB, dTallaMH KICTOYHOTO IMKJIA U
JKU3HCHHBIX IMKJIOB OPraHU3MOB, JdTallaMH 3MOPHOHAIBHOTO PAa3BUTHS, TEHOTHIIOM U
dbenotunom, peHoTHIIOM U (haKTOpaMHu Cpebl OOUTAHHS;

e yMEHHE BBIABISITH OTIMYUTEIbHBIC MPU3HAKUA JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YCIIOBEKA;

e YMEHHE HCIIOJB30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTHIO U
CUMBOIIMKY JJIsl JOKa3aTelbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMAaTUYECKUX TPYIIIL,

e yMEHHE pemiaTh OMONOTHYECKUe 3aauu, BBIABISATh MPUYNHHO-CIECICTBEHHBIE CBA3H MEXKIY
UCCJICTyeMbIMU OHOJIOTHYECKUMH MTPOIIECCAaMH | SIBJICHUSIMH, JICJIaTh BBIBOJBI U MTPOTHO3BI
Ha OCHOBAHHH IMOJTYYCHHBIX PE3yJIbTaTOB;

e yYMEHHE BBINONHATH JIADOpAaTOpPHBIE W TMPAKTUYECKHE padoThl, COOM0ATh MpaBHIIA TPH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

e yYMCHHE BBIBUTATh THUIOTE3BI, TPOBEPSITh WX OIKCIECPHUMEHTAIBHBIMH CpPEJCTBAMH,
bopMynmHpysT LeNb WCCIEAOBaHUS, aHAIM3UPOBATH TOJIYYCHHBIE DPE3YyIbTaThl W JeJaTh
BBIBO/IBI,

e yMEHHE Yy4YacTBOBaTh B Y4YEOHO-HCCIEAOBATEIhCKOM paboTe MO OWOJNIOTHH, JKOJIOTHH U
MeMIIHE, TPOBOIUMON Ha 0a3e IMIKOJIBHBIX HAYIHBIX OOIIECTB, M MMYOJIUIHO MPEICTABIISTH
MOJTyYEHHBIC PE3YJIbTAThl HA YICHHYCSCKUX KOH(PEPEHITUSX;

e yMEHHE OICHUBATh dTUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEOBAHUN B 00IacTH OUONIOTHH
U MEIUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OTIOJOTBOPEHNE, HAIIPABICHHOE U3MEHEHHE
TeHOMA M CO3JIaHNE TPAHCTCHHBIX OPTraHH3MOB);

e YMEHHE OCYIIECTBJISATh OCO3HAHHBIN BBIOOP Oymyiiel mpodeccuoHaIbHOW NEITeTbHOCTH B
obnmactu OWONOTHH, MEIUIUHBI, OWOTEXHOJOTHUH, BETEPHUHAPUHU, CEIBCKOTO XO3SICTBA,
MUIICBOM MPOMBIIIJICHHOCTH, YTIYONsATh TO3HABATENbHBIM WHTEpEC, HANpPaBICHHBIA Ha
OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH mpodeccur W TPOJOIDKEHHE OHOJIOTHYECKOTO
00pa3oBaHMs B OpraHU3AIMAX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

[IpenmerHble pe3yabTaThl OCBOCHHUs yueOHoro mpeamera «buonorus» B 11 Knacce
JOJDKHBI OTpaXkaTh:



c(OpMUPOBAHHOCTh 3HAHUNA O MECTE M POJIM OMOJOTHMH B CHCTEME €CTECTBEHHBIX HayK, B
(bopMHpPOBaHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHUHBI MHPA, B MIO3HAHUH 3aKOHOB
OPUPOABl M PEUICHWH SKOJOTHYECKHX MPOOJIEM 4YeNOBEYeCTBAa, a TAaKXKe B PEIICHUH
BOIPOCOB PAllMOHAIBHOTO MPHUPOAONOIB30BaHUS, U B (OPMUPOBAHUU IIEHHOCTHOTO
OTHOWLICHHSI K MPHUPOJE, OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHICKUX M 3apyOesKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BJAJIETh CUCTEMOW OMOJIOTMYECKHUX 3HAHUWI, KOTOpas BKIIOYAECT OMpPEICNICHHUS U
MOHMMAHHE CYIIHOCTH OCHOBOIOJATAIOIIUX OHOJIOTMYECKMX TEPMHUHOB M TMOHSATHH (B,
sKocucTtema, Omocdepa), Ouonornueckue Teopum (dBosrormoHHas Teopus Y. [lapBuHa,
CUHTEeTHUeCKasl Teopus 3Boitonuu), yueHus (A. H. CeBeprioBa — o myTsX U HalpaBICHUIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOro paBHOBecus JIk.
Xapnu u B. Baitn6epra, 3apozsimeBoro cxoactsa K. M. bapa), npasuna (Munumyma HO.
JInbuxa, 3KOJIOrMYECKOW TUpaMHUAbl SHEPruu), TUMoTe3bl (rumote3a «mupa PHK» V.
['unGepra);

YMEHHME BJaJETh OCHOBHBIMH METOJAaMU HAY4YHOIO I[I03HAHHUSA, MHCIIOJIb3YEMbIMH B
OMOJIOTUYECKUX HCCIIEIOBAHUSX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHUCaHHE, U3MEpEHHE,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCO0AMU BBISIBJICHHS M OLIEHKU aHTPOIIOT€HHBIX U3MEHEHUN
B IIPUPOJIE;

YMEHHME BBIJCIATh CYIIECTBEHHbIE IPU3HAKU: BHJIOB, OHMOI€OIEHO30B, AKOCHUCTEM U
O6unocepsl, CTaOMIM3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOLIETO €CTECTBEHHOIO OTOOpa,
QIIOMATPUYECKOTO M CHUMIIATPUUYECKOTO BHA000PA30BAHMs, BIUSHHUS JBUKYIIUX CHII
HBOJIIOLIMM Ha TeHO(OH] MONYJISIUH, MPUCIOCOOIEHHOCTH OPraHU3MOB K Cpeie OOMTaHuUs,
yepeJ0BaHMsI HaNpaBJICHUI 3BOJIOLMHU, KPYroBOpPOTa BEUIECTB M IIOTOKAa SHEPruu B
DKOCUCTEMAX;

YMEHHUE YCTaHaBIIUBAaTh B3aMOCBSI3U MEXY MPOLECCAMU 3BOJIIOINH, JBWKYIIUMH CUJIAMU
AQHTPONOTeHe3a, KOMIIOHEHTAMM pa3JIMYHBIX 3KOCHCTEM M MPHUCIOCOONEHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBIATH OTJIHUUTENbHBIE TPU3HAKU JKUBBIX CHCTEM, IPUCIIOCOOTICHHOCTh BUJIOB K
cpene oOuTaHMsA, AOMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aWMOCBS3EH
OpraHU3MOB B COOOIIECTBAaX, aHTPOIIOI€HHBIX U3MEHEHU B AKOCHCTEMAaX CBOEH MECTHOCTH;
YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHUIO U
CUMBOJIMKY JJisl JI0Ka3aTelbCTBA POJCTBA OPraHMW3MOB PA3HBIX CHUCTEMATHMUECKUX TPYII,
B3aMMOCBSI3M  OpPraHU3MOB M  cpelbl OOMTaHUs, €IWHCTBA YEJIOBEUYECKUX  pac,
HEOOXOJUMOCTH COXpPaHEHHMs] MHOrooOpasus BHIOB U OSKOCHUCTEM Kak YCIIOBUS
COCYIIIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA;

YMEHHE pelaTh OMOIIOTUYECKUE 3a7a4uH, BBISBISATh MPUIMHHO-CICICTBEHHBIE CBSI3U MEXKIY
UCCJIETyeMbIMU OMOJIOTMYECKUMHU MPOIIECCAMH | SIBICHUSMU, AENaTh BBIBOJBI U MPOTHO3BI
Ha OCHOBAHMH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOI0JaTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE BBIBUTaTh THUIOTE3bl, MPOBEPATh HUX HOKCIEPUMEHTAIIHBIMU CpEACTBaMH,
bopMynupys LETb HCCIEIOBAHMS, AHATU3UPOBATH IONYYEHHBbIE pe3yibTaThl U JeNaTh
BBIBOJIBI;

YMEHHE Yy4acTBOBATh B Y4eOHO-HCCIIEIOBATENBCKOW paboTe MO OMOJIOTHH, JKOJIOTHH U
MEAHIIMHE, POBOUMOI Ha 0a3e MIKOJIHHBIX HAYYHBIX OOIIECTB, M MYOJINYHO MPECTABIIATH
MOJTy4YEHHBIE PE3YJbTAaThl HA YYCHHUECKUX KOH(PEPEHIUSX;



YMCHHE OLICHMBATh THUIIOTE3bl M TEOPUU O IPOMCXOXKICHUM JKU3HU, 4YEIOBEKa U
YeJI0BEYECKHUX pac, 0 MPUYMHAX, NOCIEACTBHIX U CIO0CO0aX MPEeJOTBPAICHHUS TTT00AIBHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIA BbIOOp Oyayliel npodeccnoHaabHON IeATebHOCTH B
obmactd OHOJOrMM, 5SKOJOTMM, TPUPOAONOIb30BAaHUS, MEAMLUHBI, OHOTEXHOJIOTUH,
NICHXOJIOTHH, BETEPHHAPHH, CEIBCKOTO XO035CTBA, MUIIEBON MPOMBIIIICHHOCTH, YTIYOJIsATh
MIO3HABATENbHBI HWHTEpEC, HANpaBICHHBIH HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOLICH
npodeccun M MPOAOIDKEHHE OMOJIOTMYECKOro 00pa3oBaHUs B OpraHM3allUAX CpEIHEro
po¢eCCHOHATIBHOIO U BBICIIEr0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoaunvecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (mudpoBbIc)
n/n TEMIIPOTrPaMMBbI Bcero  Kourpoabnbiepadorsl  I[IpakTuyeckunepadoTbl P
o0pa3oBaTe/ibHbIEPECYPCHI
1 buonoruskaknayka 1 bubamorexa LIOK
e https://m.edsoo.ru/7f41cc74
2 JKuBble cucTeMBI U UX U3YYCHHE 2 Bubmmorexa OK
https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
b 2 .
3 HOTOTHAICICTIH 05 https://m.edsoo.ru/7f41cc74
4 XUMHYECKaSOpraHU3AUSIKICTKH 10 1 bubmmotexa [IOK
https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
5 8 2
CTpocHue 1 yHKUHHKICTKY https://m.edsoo.ru/7f41cc74
6 OOMeH BelecTB U MpeBpallieHne 9 1 bubmuoreka [JOK
JHEPTUH B KIIETKE https://m.edsoo.ru/7f41cc74
7 HacnencrBennast nungopmanus u 9 05 bubmuoteka [IOK
peanu3anus e€ B KIICTKe ' https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
8 X i 6 1
VISHEHHBIMIHIIIICTIN https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
9 Crtpoenue u GyHKIIMHOPTraHU3MOB 17 1.5 httos://m.edsoo.ru/Tf4lec74
b K
10 Pa3mHOX€eHME U pa3BUTUEOPTAHU3MOB 8 1.5 ubmmorexa LO

https://m.edsoo.ru/7f41cc74
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I'eneruka — Hayka o

11 HACJIEACTBEHHOCTHA Y U3MEHYHUBOCTHU 2 0.5 bubmorexa OK
a ' https://m.edsoo.ru/7f4lcc74
OpPraHHU3MOB
12 3aKOHOMEPHOCTUHACIIEICTBEHHOCTHA 10 1 bubmorexa HOK
P A https://m.edsoo.ru/7f41cc74
bub OK
13 3aKOHOMEPHOCTUU3MEHYMBOCTH 6 1 https: /7mf;:)eol.<fu% fa1cc74
bub6nmoreka [IOK
14 lenemnkatienoexa 3 05 https://m.edsoo.ru/7f4lcc74
bubnunoreka LIOK
1 4 1
> Cenerunaoprasmos https://m.edsoo.ru/7f41cc74
16 buorexnonorus u 4 bubnuoreka [{OK
CHUHTETUYECKAIONOJIOTHS https://m.edsoo.ru/7f41cc74
17 PesepBHOEBpEMS 1 bubmotexa [IOK
p p https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 102 13
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11 KUIIACC

Ne HaumeHoBaHuepas3aeioB U Koanvecrsouyacos dueKkTpoHHbIe (LM (POBbLIE)
n/n TeMIIpOrpaMmmsbl Bcero  Konrtpouabnbiepaborsl  IIpakTnueckunepadoThl o0pa3soBaTeJbHBIEPECYPCHI
3
1 - }oap O:CHGHHG Hep iS]ZI/ITIZC . 4 bubnnorexa [{OK
B WOHHBIX I TaBJICHUI B
ot pecTant https://m.edsoo.ru/7f41cc74
Oounoorun
bub6nmmoreka [IOK
2 M ¢ 14 2
HKPOIBOTIONHA 1 SCPesyIIbTaThl https://m.edsoo.ru/7f41cc74
3 Makpo3BoIIOLHS U e€Pe3yIbTaTh 6 bubmrorexa LOK
P t Pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE KU3HHU HA 15 15 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
5 [IpoucxoxaeHneYenoBeKa — 10 1 bu6nmoreka LIOK
AQHTPOIIOTCHE3 https://m.edsoo.ru/7f41cc74
OKoJorus — Hayka o
6 B3aMMOOTHOILIEHUSAX OPTraHU3MOB U 3 05 bubnuoreka [{OK
HAJIOPTaHU3MEHHBIX CUCTEM C ' https://m.edsoo.ru/7f41cc74
OKpY>Karollen cpenon
bubmmoteka IIOK
7 9 15
OpranH3mbl 1 CpeAaodHTaHs https://m.edsoo.ru/7f41cc74
bubmmoreka IIOK
8 2 i 9 0.5
KOMOTIBIBHIOB 1 HOTLYIALHH https://m.edsoo.ru/7f41cc74
9 DKOJIOTUICOOOIIECTB. 12 05 bubnunorexa LIOK
DKOJIOTHYECKUECHCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6 OK
10 Bbuocdepa — rinobanpHasdKOCHCTEMA 6 uommotexa I

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

bub6nmoreka [IOK
https://m.edsoo.ru/7f41cc74

11 UYenoBek U OKpyKaromascpea 6

12 PezepBHOEBpEMS 8

OBIIEE KOJIMYECTBO YACOB I10
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