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Егор Беседин


Conepxanue

VYuebnslii npeamer «buonorusy yriy6néunoro yposHs usydenus (10—11 kiaccsl) sBasieTCs OAHUM
13 KOMIIOHEHTOB oOpa3zoBarenbHOU oOmactu «EcTecTBeHHBIe Hayku». JIaHHBINA TOTOTHUTEIBHBIH
KypC HallelieH Ha TIOBTOPEHHE U M3YUYECHHE JOMOTHUTEIbHBIX pa3aesioB OMOIOTHH, HEe BKIIIOUSHHBIX
B OCHOBHYIO ITporpamMmy yriyoneHHoro yposss. CornacHo nonoxenusm @I'OC COO, npodunsHbie
yueOHbIe TPEMETHI, U3y4aeMble Ha YIIIyOJEHHOM ypOBHE, SABISIOTCS criocoOoM nuddepeHanum
oOy4yeHHMs Ha CTapIield CTYNEHH IIKOJIBI M TPH3BaHBl O0ECHEYUTh MPEEeMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CPEIHUM OOILIUM, CPEIHUM CIIEHMAIbHBIM U BBICIIUM oOpa3oBaHueM. B To xe
BpeMs KaXAbI M3 3THX Y4YeOHBIX INPEeIMETOB JOJDKEH OBITh OPHEHTHUPOBAH HA MPUOPHUTETHOE
pemieHre  00pa30BaTENbHBIX, BOCHHUTATEIBHBIX M  Pa3BUBAIOMIMX 3374, CBS3aHHBIX C
npodopHreHTaIe 00yJyaromuxcs 1 CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOM 001acTH Hay4YHOTO
3HAHUS, CBA3aHHOTO C OMONOTHEH, METUITMHON, SKOJIOTUEH, ICUXOJIOTHEH, CTOPTOM WM BOSHHBIM
JIEJIOM.

[Tporpamma naét mpeacTaBiIeHUE O IIeU U 3ajadax u3ydeHus yueOHoro npeamera «buomorus» Ha
yrIIyOnEéHHOM ypOBHE; OIpesersieT o0s3aTesibHOe (MHBapUAaHTHOE) MPEAMETHOE CO/EpIKaHUe, €ro
OCHOBHOTO 00Iero o0pa3oBaHus, Oiarofapss 4eMy MPOCMAaTPUBACTCS HANpPABICHHOCTh Ha
MocCJeNyIomee pa3BUTUE OWOJIOTMYECKUX 3HAHWW, OPHEHTUPOBAHHBIX Ha (OPMHUpPOBAHUE
€CTECTBEHHO-HAyYHOTO MHPOBO33PEHHS, 3KOJIOIMYECKOT'O MBIIUICHHUS, IPEACTABICHUNA O 3710POBOM
oOpase KHM3HHM, Ha BOCHHTAaHHUE OEPEXKHOr0 OTHOUICHHS K OKpY’Kalolled NmpupoiHoil cpene. B
nporpaMMe TakXe IOKa3aHbl BO3MOXKHOCTH yueOHoro mnpeamera «buomorus» B peanuzanuu
TpeboBanuit CraHmapra K IUIAHUPYEMbIM JIMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM
pe3yiabTataM o0y4deHHs U B (OPMHPOBAHMU OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHbHOM
JESITeTbHOCTH 00YYAOLIUXCS [0 OCBOCHHUIO COIEPKaHUs OMOJIOTHYECKOro 00pa3oBaHus Ha CTapIien
CTyneHu o0meo0pazoBaTebHON KO Pabodas mnporpamMma SBISE€TCS OPUEHTHUPOM IS
COCTABJICHUS] aBTOPCKUX pabouyMx mporpaMM ABTOpaMH pabodMx MpPOrpaMM MOKET OBITh
NPE/UIOKEH CBOM TMOAXOJ K CTPYKTYPUPOBAHHUIO M IOCIEA0BATEIBHOCTH H3YYEHHUS Y4eOHOTro
MaTepuaia, cBO¢ BHUJEHHE CIOCOO0B (HOPMHUPOBaHMA y OOYYAIOIIUXCS MPEIMETHBIX 3HAHWHA WU
YMEHUH, a TaKkKe METO/I0B BOCITUTAHUS M Pa3BUTHI CPEICTBAMU yueOHOTro mpeamera «buomorus»
OBIIASA XAPAKTEPUCTHUKA

VYuebublii npeamer «buonorus» Ha CTYNEHH CpeAHero oomiero oOpa3oBaHMs 3aBeplIAET
Ouosiornueckoe 0oOpa3oBaHME B IIKOJE€ W OPHEHTUPOBAH HA PACIIMpPEHHE U YIiyOleHue 3HaHWUN
o0yyaromuxcs o KHUBOH MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KJIIETOYHON OMOJIOTHH, SMOPUOIOTHH U
OMOJIOTUY Pa3BUTHSL, TCHETUKH, CEJIEKIINU, OMOTEXHOJIOTUH, SBOJIOIMOHHOTO YUYEHHS U KOJIOTHH.
Nzyuenne yuebHoro mnpenmera «buomorus» Ha yriayOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY 00YYarOIUXCs K MOCIEAYIOIEMY IOIy4eHUI0 OMOJIOrHUecKoro 00pa3oBaHus B By3ax U
OpraHu3aIMsIX CPeAHEro NpodeccuOHaIbHOro oopazoBaHus. OCHOBY €ro COAEpPXKaHHUS COCTABIISIET
cucreMa OMOJIOTMYECKHX 3HAHUH, NOTYUYSHHBIX MPH U3YYCHUH O00YYarOIIUMUCS COOTBETCTBYIOLINX
CHCTEMaTHYECKUX pa3esioB OMOIOTUH B OCHOBHOM miKoJie. B 10—11 kiaccax 3T 3HaHHA MOTy4atoT
pazBuTHe. Tak, pacmupensl U yriryOiaeHbl OHOIOTHYEeCKHe 3HAaHUS O PACTEHUSX, )KUBOTHBIX, Iprubax,
OaKkTepHsX, OpraHU3Me YeIOBeKa, OOIIUX 3aKOHOMEPHOCTSX XKU3HU; JOTOJIHUTEIBHO BKIIOUEHBI
OMOJIOTHYECKHE CBEJICHHSI IPUKIIAJHOTO U MOMCKOBOTO XapakTepa, KOTOPbIE MOKHO MCIOJIb30BATh
KaK OpHEHTHpHI JUIsl TOCIeAyIouero BbIOOpa mnpodeccun. Bo3MokHa Takke WHTErpanus
OMOJIOTHYECKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHUSAMH, IOJyYEHHBIMH OOYYAIOUIUMHCSA TPU
U3y4eHUH (PU3NKH, XUMUH, Teorpapuu U MaTEMaTHKH.

CrtpykTypa nporpamMmbl y4deOHoro mpenmMera «buonorus» oTpakaeT CHCTEMHO-YPOBHEBBIH U
HBOJIIOIMOHHBIA MOAXOABl K H3y4deHHIo Ouonoruu. COrJlacCHO MM, H3Y4YalOTCS CBOWCTBAa U
3aKOHOMEPHOCTH, XapaKTEPHbIC IS KHUBBIX CHUCTEM DPAa3HOTO YPOBHS OpraHHU3allM{, 3BOJIOLUU
OpPraHUYecKoro Mupa Ha 3emJiie, COXpaHEHHUs] OMOJIOTHYECKOro pa3HooOpasus 1uiaHeTsl. Tak, B 10
KJIacCe€ M3YYal0TCs OCHOBBI MOJIEKYJSIDHOW M KJIETOYHOM OHONOTHH, 3MOPHOJIIOTUU W OHOIOTHU
Pa3BUTHSL, TEHETHKH U CENEKIIUH, OMOTEXHOJIOIMH M CUHTETUYECKON OMOJIOTHH; aKTyaJU3UPYIOTCS
3HaHUsA O0ydJarImuXcs 1Mo O0O0TaHWKE, 300JI0TUH, aHATOMUH, (pu3monoruu yenoBeka. B 11 kmacce
M3YYalOTCs SBOJIIOLIMOHHOE YUEHHE, OCHOBBI 9KOJIOTHH U YUeHue o buocdepe.



VYuebublil npeamer «buoaorus» npusBaH 00ECNEUYUTh OCBOCHHE OOYYaIOUTMMUCS OMOJIOTMYECKUX
TEOPUM U 3aKOHOB, UICH, IPUHLUIIOB U MPABWI, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-
HAy4YHOH KapTUHBI MUPA; 3HAHUN O CTPOEHUH, MHOTOOOpa3uu U 0COOEHHOCTSIX KIETKH, OpraHu3Ma,
MOMYJISAUK, OWOILIEH03a, PKOCHUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTIKEHHSX, COBPEMEHHBIX
UCCIICIOBAaHUSAX B OHMOJOTMH, NMPHUKIAIHBIX acleKTaX OMOJIOTWYEeCKUX 3HAaHWU. s pa3BUTHS U
NoJ/Iep)KaHusl HMHTepeca OOyyalomuxcss K OWOJIOTMM Hapsily CO 3HAYUTENbHBIM 00BEMOM
TEOPETUYECKOT0 MaTepHaja B COJCpKaHWU y4yeOHOro mpeamera «bHOJOTHS» NPEeayCcMOTPEHO
3HAaKOMCTBO C MCTOpPHEH CTAHOBJICHMS W PA3BUTHUA TOW WIM MHOW 00JacTH OMOJIOTHH, BKIIAJOM
OTEYECTBEHHBIX U 3apyOeKHbIX YUEHBIX B peIlICHHE BaKHEHIINX OMOIOTHUECKUX M 3KOJIOTMYECKUX
npobiem.

HEJIA U 3AJAYU U3YUYEHUSA

Lenp wu3yuenuss ydeOHOro mnpeamera «buonorusy Ha yriayOn€HHOM YpPOBHE — OBIAJICHUE
00yYaromyUMHUCs 3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAIBHON OpraHMU3aluU KHUBBIX CHCTEM Pa3HOTO
paHran mNpuOOpeTeHHWE YMEHMH UCIIONb30BaTh OSTH 3HAHUSA B (POPMHUPOBAHUHM HHTEpeca K
ornpeaenéHHoi o61acTu mpohecCHOHATBLHOU AeTeIbHOCTH, CBA3aHHOM ¢ OMOJIOTHEH, Wi K BEIOOPY
yueOHOT0 3aBe/leHUs I IPOAOIDKEHHUS OMOIOTUYECKOro 00pa3oBaHMs.

JlocTikeHre Lenu u3ydeHus ydeObHoro mpenmera «buonorus» Ha yriayOnéHHOM YypOBHE
o0ecreynBaeTCs peIeHueM CIeIyIoIuX 3a1au:

OCBOEHHE OOYYAIOMIMMHKCS CUCTEMBbl OMOJOTHUECKUX 3HAHH: 00 OCHOBHBIX OHMOJIOTHYECKUX
TEOpHsIX, KOHLEMIMAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M NpPaBUIIAX, COCTABJISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYyUHYI0 KapTUHY MUpPA; O CTPOSHUH, MHOT000pa3uH 1 0COOEHHOCTSIX
Ounonornueckux cucteM (KJIETKa, OpraHW3M, MOMyJSIIus, BUA, OWOTEoIeHo03, Ouocdepa); o
BBIJIAIOIIMXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAaHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaIOUIMXCSl ¢ METOJIaMH MTO3HAHUS JKUBOM MPUPOIBI: UCCIE0BATEIbCKUMU
MeTOAaMU OMOJIOTHYECKUX HAayK (MOJEKYIISIPHON U KJIIETOYHON OMOJIOTHUH, SMOPHOJIOTHHU U OHOJIOTUH
Pa3BUTHSL, TEHETHUKU U CEJICKIUHU, OMOTEXHOJOTHH W CHUHTETHYECKOW OMOJIOTHH, MAJICOHTOJIOTHH,
HKOJIOTHUH); METOJIaMH CaMOCTOSITENIbHOTO TPOBEJACHUA OHOJOTHYECKUX HCCIECIOBAHUN B
nabopaTopuu U B npupojie (HabIoaeHne, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE);

OBJIaJICHUE OOYYalOIIMMHUCS YMEHHSIMH: CaMOCTOSITEIbHO HAaXOIUTh, AHAIM3HPOBATH U
UCTIOJIb30BaTh OMOJOTMYECKYI0 MH(OPMAIIUIO; MOJIb30BAaThCS OMOIIOTHYECKON TEpMHUHOIOTHEH U
CHUMBOJIMKOH; YCTaHABIIMBATh CBSI3b MEKIY Pa3BUTHEM OMOJIOTUU M COLMAIbHO-DKOHOMUYECKHUMHU U
HKOJIOTUYECKUMHU TpoOJIeMaMy YelIOBEUEeCTBa; OLEHUBATH IOCIEACTBUS CBOCH NIEATENLHOCTH MO
OTHOLICHUIO K OKPY)XAIOWIEH MNpUPOTHONW cpeae, COOCTBEHHOMY 3J0POBBIO U 3/10POBBIO
OKpY’KaIOIIMX JII07Iei; OOOCHOBBIBATH M COONIONATh MEphl HPOPHIAKTUKM HH(EKIMOHHBIX
3a0oJeBaHMi, TNpaBWa TOBEJACHHUA B Mpupoje U obecrieueHHss O€30MacCHOCTH COOCTBEHHOU
KHU3HEJEATSTPHOCTH B UYPE3BBIYAWHBIX CHUTYalUsAX IPHPOJHOTO W TEXHOT'CHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHBIE OTKPHITHS B 001acTH OMOJIOTHH;

pa3BUTHE Yy OOYYaIONIMXCSl MHTEUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBIIAIONIUMUCS OTKPBITUSMU M COBPEMEHHBIMU HCCIEIOBaHUAMU B OHOJIOTHH,
pemaeMpIMi €10 MpoOJIeMaMH, METOAOJIOTHEH OHOJIOrMYecKoro HMCCIEI0BAHUS; IMPOBEACHHS
SKCHEPUMEHTANbHBIX  HCCIENIOBAaHUN, peImIeHUs] OMOJOTMYeCKHMX  3ajad, MOJACIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAaHHE y OOYYAIOUIMXCS IIEHHOCTHOTO OTHOIIEHHUS K >KMBOH NpHpoJe B IIEIOM U K
OTAENBHBIM €€ 00BEKTaM U SIBICHUSAM; (HOPMUPOBAHHE IKOIOTUIECKOM, TeHETHYECKOW IPaMOTHOCTH,
o01Ieit KyIbTypbl IOBEACHUS B IPUPOJIE; HHTETPAIlMH €CTECTBEHHO-

Hay4HbIX 3HAHUH;

——TproOpeTeHne O0YyYarOIMMHUC KOMIIETEHTHOCTH B PALMOHAIBHOM MPHUPOIONOIH30BAHUT
(cobmroneHne mpaBuil MOBEACHUS B MIPUPOJIE, OXpaHbl BUIOB, SKOCHCTEM, OHoc]epsl), COXpaHEHUN
COOCTBEHHOTO 37I0POBbSI M 3I0POBbS OKPYXAIOIIUX JItoAeH (coOmoaeHus Mep NpopHIaKTUKU
3aboseBaHui, obOecrieueHHe OE30MaCHOCTH IKU3HENEATEIIbHOCTH B YPE3BBIYAWHBIX CUTYAIHSIX
IPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAaHUS OWOJIOTHYECKUX 3HAHUU U
YMEHHH B ITOBCEHEBHOW KU3HU;




CO3JIaHME YCJIOBUH i  OCO3HAHHOTO  BBIOOpPAa  OOYYaIOUUMHCA  HHIUBUAYaTbHOU
0o0pa3oBaTeNbHOW  TPAaeKTOPUH, CHOCOOCTBYIOWIEH — mocieayionieMy  MnpodeccHoHaTbHOMY
CaMOOTIPEJICIIEHUIO, B COOTBETCTBUHU C HHAMBHYaJIbHBIMH HHTEPECAMU U MOTPEOHOCTSAMHU PETHOHA.
Coaepixanue Kypca BHEYPO4HOIl 1esITeIbHOCTH
Ipopuabublii 650k 1
Pasnen 1. Mukos10rusi M aJIbroJiorust
Tema 1.1. CoBpeMeHHas CUCTEMAaTHKa OPraHUYECKOI0 MUpA.

Beenenne. O0beM rpymnibl OpraHu3MoOB, 00bEAMHAEMBIX 1101 Ha3BaHUeM «Hu3mue pactenus» B
CoBpemeHHOM noHMMaHuHU. O0IIKEe CBONCTBA HU3IIMX PACTEHUH, UX MOJIOKEHHE B COBPEMEHHOM
CUCTEME OPraHUYECKOro MUpA.

Tema 1.2. Ocobennoctu cTpoeHus nuaHodaxkTepuil. [Iporcxoxaenue miacTus.

I'pynma Eubacteria. Otnen Cyanophyta. O6mas xapakrepuctuka otaena. Cyanophyta kax
npenkosas popma maactu. DOTOCHHTETUYECKH anmapar U €ro posib B aJanTalii BOAOPOCTEH K
o0uTaHUIO Ha 0OJBIIUX ITyOMHaX. [IMTMEHTHI BOIOPOCIEH, X POJIb B QAaNTAMAX K OKpPYXKaroIen
cpeze u B cucteMatuke. Xiopo(uiuibl, KapOTHHOUABI U (PUKOOMIMHBI BOAOPOCIIEH pa3IMyHbIX
TaKCOHOMHUECKHUX Tpymil. Mopdosiorust XJI0poIuiacToB BOIOPOCIEH. YIIbTpacTpyKTypa
XJIOPOILIIACTOB BOAOPOCIIEH: YHUCIIO MEMOpaH, Criocod opraHu3aiiuy TWIAKOUA0B. [IupeHon sl u ux
¢yHkuus. BemecTBa — mpoayKThl POTOCHHTE3a BOAOPOCIEH U3 Pa3IUYHBIX OTJEIIOB U MECTO UX
3amacaHus B KieTke. Teopust 3HI0CUMOMOTHYECKOTO IPOUCXOKACHUS IIACTU] BOAOPOCIIEH.
Ocob6ennoctu ¢porocuHTe3a U HOTOCHHTETHUECKOTO anmapaTa MpoKapuOTHYECKUX BOJIOPOCIIEH.
Jlabopamopnule u npakmuueckue pabomoi:

M3ydenune roroBbIX MUKPOIIPENAapaTOB IUAHOOAKTEPHil.

Tema 1.3. OcobeHHOCTH CTPOEHUS U )KU3HEHHBIX LIUKIIOB PA3JIMYHBIX TPYIII BOJOPOCIIEH.

OOm1ast XxapaKTepUCTHKA BOAOPOCIIECH-3yKapUOT: CTPOCHUE TAJNIOMOB, KJIIETOYHBIE TIOKPOBBI;
KTYTHKH U )KTYTUKOBBIE CTaJUM BOJOPOCIIEH; 3allacHble BelecTBa. Pa3MHOXkKeHue BOJOPOCIIEH:
BEreTaTUBHOE, OECII0NIOe U TI0JI0BOE; OCHOBHBIE THUIThI dKU3HEHHBIX ITUKJIOB. DKOJIOTHYECKHUE
IpynIbl BOAOPOCIEH, 3HaYEHUE B IPUPOAE U JJIs YEJIOBEKA.

Jlabopamopnule u npakmuueckue pabomoi:

N3y4eHne roroBbIX MUKPOIIPENApaTOB OAHOKJIETOUHBIX M1 HUTYATBIX BOJOPOCIEN.

Tema 1.4. Oco6eHHOCTH CTPOEHUS HACTOSAIIMX TPUOOB U TPHOOIIOTOOHBIX OPTaHU3MOB.

['pubonono6HbIe opranu3Mel (iceBaorpuosl). [lonoxkenne B cucTeMe OpraHudeckoro Mupa.
CX0ACTBO C MCTUHHBIMU TPHOAaMU U YEPTHI OTJIMYHS OT HUX. buoxummuueckue u MOpQoIorHyecKue
MPU3HAKU, CBUICTEILCTBYOIINE 00 000COOICHHOCTH TOM TPYNIIBI OT ApYyTrux rpudoB. Oomas
xapakTtepuctuka rpymmnsl. Otaen Oomycota. ['pubbl. O01mas xapakTepucTHKa IpyIbl, €IUHCTBO €€
MIPOUCXOXKACHUS. XapaKTepHbIE YePThl OpraHU3alUuU, OCHOBHbIE 0COOeHHOCTH. [IpuHIUITBI
BbIIesieHus otaenoB. Otnaensl Zygomycota, Ascomycota. Basidiomycota.

Tema 1.5. )Ku3HeHHBIE IIUKIIBI HACTOSAIIMX IPUOOB U TPHOOMOA0OHBIX OpraHu3MoB. OCOOEeHHOCTH
MapasuTHIECKUX POopM.

Otnensl Zygomycota, Ascomycota. Basidiomycota. O0miast xapakTepucTiKa. XapaKTepHbIe YepThl
6€ecIoJI0ro U MOJIOBOTO Pa3MHOXKEHUS. BO3MOKHBIE Ty TH 3BOJIIOLNMN OECIOJIO0r0 pa3MHOKEHHS B
CBSI3U C MIPHUCIIOCOOJICHUEM K Ha3eMHOMY 00pa3y >KM3HU. | OMOTAJUIN3M U reTepOTalTu3M.
CamnporpodHsie, mapazuTHbie U cuMOnoTHUeckue rpuObl. Cnu3eBukn. O0IIas XapakTepUCTHKA
rpynmbl. XapakTepHbIe YepThl OpraHU3ali, OCHOBHbIE 0COOCHHOCTH. [IpMHIIMIIBI AeTIeHHUs Ha
OT/EIIBL.

Jlabopamopnvlie u npakmuyeckue pabomul:



W3yuenue cTpoeHHs APOKKEBBIX U TNIECHEBBIX TPUOOB HA MUKpOIIpEnaparax.
Pasnen 2. MuxkpoOuoJiorus

Tema 2.1. MukpoOuosorus kak Hayka. OCHOBHBIE pa3/ieibl MUKPOOHOJIOTHH. MHUKpPOOPTraHU3MBI B
npupoze. Popma u pazmepbl IPOKapHOT. MophOTUTIBI TATOTEHHBIX OaKTEpHil.

Tema 2.2. CTpyKTypHas Opranu3aius NpoKapruOTHON KIETKU, GYHKLIUHU €€ OTJCIbHBIX OpraHesll U
KOMMAapTMEHTOB. OTINYMA OT KIETKH 3yKapuoT. CTpYKTypHasi OpraHu3anus OakTepuii -
OOJIMTaTHBIX MAapa3UTOB YeaoBeKka.OpraHbl U TUIBI IBUKEHUS MUKPOOPTaHU3MOB. [Tuiu, XryTHky,
akcuanbHble GuOpmLIbL. Takcuchl. [101BHKHOCTD MATOTCHHBIX OakTepuid. J[BHKeHne CIupoXeT,
CIHMPHILT, BUOPHOHOB.

Tema 2.3. buopazHooOpasue Mukpooprann3mMoB. COBpeMeHHasi CUCTEMaTHKa POKapUoT.
dunoreneruueckas 1 KitouyeBas kiaccudukanuu. [IpakTuueckas cucTeMaTika HaTOreHOB.
XapaKkTepHuCTHKa OTENBHBIX TPy MUKPOCKOIIMUYECKHUX 3YKapuoOT. I 'eHeTuKa NpoKapuor.

Tema 2.4. [Iutanne MukpoopranuzMoB. TpaHCIIOPT MUTATENbHBIX BELECTB. PocT, pa3Butue n
KyJIbTUBUPOBaHHE MPOKapuoT. HekyabTuBHpYyeMBbIe U MOKosIuecs: HOpMbl MUKPOOPTaHU3MOB.
[Tepcuctupyrone nHpekun. Metaboaru3mM MUKpoOopraHu3MoB. CriocoObl OTYYEeHUsT SHEPTUH.
Jlpixanue u OpoxeHre. Merabosn3M NaTOreHHbIX OaKTepuil.

Tema 2.5. moaroroska Kk EI'D

Pasnen 3. ®usuosiorust pacteHui
Tema 3.1. OcHOBBI pu3noONIOrNK pacTeHud. Ponb cBera B ku3HU pacTeHuil. DOoTOTPONU3M.
CBeTO4yBCTBUTEIbHBIE TUTMEHTHI.

XHUMHYECKUE BEIECTBA, BXOJAIINE B COCTAB PACTUTENBHON KiIeTKH. OCHOBHBIE CTPYKTYpHBIE
KOMIIOHEHTBI PACTUTEIILHOM KIIETKU. TeOpuH CTPOCHUS PACTUTEILHOIO opranusma. TpaHcrnopt
BeIlIecTB B pacTeHUU. OOMEH BEIIeCTB M OCOOCHHOCTH €ro perysiun. Mcnonbp3oBaHue cBera Kak
MCTOYHHMKA 3Hepruu. JIuct kak opran ¢porocunreza. DOTOCHHTETHUECKUE MUTMEHTHI. [ IUTMEHTHBIE
CUCTEMBI.

Tema 3.2. ®otocunres. Tumnsl poTocunTesa. PacturenbHpie TUrMEHTHI. 3HAKOMCTBO C
xpomarorpadueii.

CseroBas ctanust porocunTesa. @orocuctemsl. L{ukanueckuii 1 HEMKINYECKUNA TPAHCTIOPT
anekTpoHOB. CunTe3 AT®. Xemuocmoruueckas Teopus Murtyerna. Temuoas aza ¢porocunresa.
Muxn KansBuna. LHukn Xatua-Croka-Kapnunosa. CAM metabonusm. Bausinue ycinoBuit Ha
nporiecc porocuntesa. Poroapixanue. GoToneproanusM. BennunHel, XapakTepu3yromume
¢dorocunte3. PoTocuHTE3 U ypokaid. XpomaTorpadusi Kak METOAMKA Pa3/IeiCHUs TUTMEHTOB.

Jlabopamopnvlie u npakmuyeckue pabomul:
N3zyudenue crocoOoB pa3eneHust U ONpeIesICHUs TUTMEHTOB.

Tema 3.3. MunepanbHoe nuTanue pacreHuil. TpaHCIOPT BELLIECTB.

XHUMHUYECKUH COCTaB pacTeHUN. MaKkpo- U MUKpPO-3JIEMEHTHI. DJIIEMEHTHI — OpraHoressl. MIx poiss B
obecrieyeHnn (PYHKIIMOHUPOBAHUS PACTUTENBHOTO opranu3Ma. [Ipu3Haku HegocTaTKa U U30BITKA
3JIEMEHTOB. B3auMoielcTBUE 3JIEMEHTOB: aJIUTUBHOCTL, CAHEPIU3M, aHTaronusm. [lornomenue,
TPAHCHOPT U BBIJEIIEHUE BEUIECTB PaCTCHHEM. A30THBIN 00MeH. OcOOEHHOCTH a30THOTO OOMEHa y
CUMOMOTPO(HBIX U HECUMOHOTPOHBIX Oprann3MoB. OOMeH cepsl u pocdopa.



Tema 3.4. PacTurenbHble TOPMOHBL.

OOu1re 3akoHOMEepHOCTH pocTa. ToTUnoTeHTHOCTH KieTok. uddepenurpoBka u
nenudepenpoka. PUTOrOpMOHBI KaK OCHOBHBIE PETYJISTOPHI MIPOLIECCOB POCTA U Pa3BUTHSI.
Ayxcunbl. ['m66epemmnbl. [{IuTokuHUHBL. AOGCIIM30Bast KMCIOTA, YTHIICH, SITUOPACCUHOIUIBL.
HeropmoHanbHbIe perysaTopsl pocra. [I[pumeHeHrne ropMoHOB.

Tema 3.5. dusnonornyeckre aanTaluy pacTeHUN K pa3IUUHBIM (PaKTOpaM OKPYKAIOLIECH CpeIbl.
Perynsanus nsereHus.

MexaHn3MBbl IOCTYIUIEHUS BOJBI B PACTUTENIBHYIO KIETKY. OCMOTHUECKUH, KOJIIJIOUTHO-
Xumudeckui Mexanusm. Tpancnupanusa. MexaHusM TpaHcniupanuu. Perynsanus Tpancnupanuu.
Tpancnopt Boas! o pacteruio. [IpucnocobieHne pacTeHni K HEJOCTATKY U U30BITKY BJIar.
Pa3Butne. MoHO- 1 nosnmkapnuky. Jransl pazsutus. @oronepuoaudeckas peaklius pacTeHUM.
I'opmonanbHas Teopus uBerenus. Obmee moustue o ctpecce. Ctpecc-hakropsl. CTparerun
ajanTanud. MexaHU3Mbl yCTOMYMBOCTH PACTEHUH K pa3IMYHBIM CTpecc-(aKkTopam.

Tema 3.6. [IpakTuKyM 110 aHATOMUH PACTEHUH.
IToBTOpEHNE TEXHUKU U3TOTOBJICHUS U OKPACKH Ipenapara, U3roTOBJIEHUE IIPENapaToB CPE30B

pa3HBIX OPraHOB BBICIIUX pacTeHUil (KOpeHb, cTeOeb, JIUCT), 3aPHUCOBKAa aHATOMUYECKUX
MperapaToB, TEXHUKA BHIOTHEHUS U O()OPMIICHUS] PUCYHKOB.

TemaTHYecKoOe VIAHNPOBAHHE Kypca

KosnunuectBo
Pa3nen / Tema
aK. 4.
Pa3nena 1. MukoJsorus 1 ajJbroJiorus 68
Tema 1.1. CoBpeMeHHasi CUCTEMATHKA OPraHUYECKOI0 MUpA. 8
Tema 1.2. Ocobennoctu crpoenus nuanobdakrepuii. [IpoucxoxaeHue ]
TJIACTHL.
Tema 1.3. OcobeHHOCTH CTPOEHUS U JKU3HEHHBIX IIUKIIOB Pa3IMYHbBIX 20
Ipynn BOJOpOCIEN.
Tema 1.4. Oco6eHHOCTH CTPOEHUS HACTOSALIMX TPUOOB U TPHUOOTIOAOOHBIX 15
OpPTraHHU3MOB.
Tema 1.5. )Ku3HeHHBIE IIUKIIBI HACTOSAIIMX TPUOOB U TPHUOOIOTOOHBIX 15
opraan3mMoB. OcCOOCHHOCTH Mapa3uTUIECKUX (HOPM.
IIpoBepounasi padora nmo pasaeay 1 2
Pasnea 2. MuxkpoOuoJiorus 34
Tema 2.1. MukpoOuoJIorust Kak HayKa 8
Tema 2.2. CTpykTypHas opraHu3anusi IpOKapuOTHOM KJIETKH 8
Tema 2.3. buopa3zHooOpa3re MUKPOOPTaHU3MOB. 8
Tema 2.4. [Iutanne MUKPOOPraHU3MOB. 10
Pa3znen 3. @usunosorusi pacreHuii 68
Tema 3.1. OcHOBBI pu3MOTIOTHH pacTeHH. Poib cBeTa B )KU3HU pacTEHUH. 8
@ororponu3M. CBETOUYBCTBUTEIbHbIE IUTMEHTHI.
Tema 3.2. ®otocunres. Tumnsl poTocuHTe3a. PacTuTensHble TUTMEHTHI. 10
3HaKOMCTBO C Xpomarorpaduei.
Tema 3.3. MunepasibHOE nUTaHue pacTeHui. TpaHCIOPT BELIECTB. 10
Tema 3.4. PacTurenbHble TOPMOHBL. 10
Tema 3.5. ®usnonornyeckue agjanTaluyl pacTeHNUN K pa3IMUHbIM 10
(bakTopam OKpyKarouei cpensl. Perynsius nBeTeHusl.




Tema 3.6. IIpakTHKYM 110 aHATOMHUH U (PU3UOITIOTHH PACTCHH. 16
KonTposbsHasi pabora no pasaeiy 3 4
Tema 3.5. Ilogroroska k EI'D ‘ 34

IInanupyemMbie pe3yJbTaTbl 0CBOCHHS IPOrPaMMBI 110 0MOJIOTMH HA YPOBHE OCHOBHOI'O
o0miero oopazoBanus (0a30Bblil YPOBEHb)
JInuyHOCTHBIE pe3yJIbTaThI
®I'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHUS 00YYarOIIUMHUCS
porpaMM CpeaHero o0miero 00pa3oBaHus: JUYHOCTHBIC, METAIIPEMETHBIC U NIPEIMETHEIE.

B CTPYKTYPC JIUIYHOCTHBIX PE3YJILTATOB OCBOCHHA ITPOTrPpaMMBEI 110 OHoI0THH BBIACICHBI
CJICAYIOIINE COCTABIISAIONINE: OCO3HAHUE 00YYAIOUIMMHUCS POCCUHCKOM I'paXkIaHCKOW UACHTHYHOCTH
— OTOBHOCTHU K CaAMOPa3BUTHIO, CAMOCTOATCIbHOCTH U CaMOOIIPCACICHUTIO, HAJIMYNUC MOTHUBAIINU K
00y4YeHHIO OMOJIOTHH, LIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUI TMYHOCTH Ha OCHOBE
KIIIOYECBBIX L[GHHOCTGfI U UCTOPUUICCKUX Tpazmunﬁ Pa3sBUTHUA OHOIOTHYECKOI0 3HaHHUA, TOTOBHOCTH
U CIIOCOOHOCTH 00YYaIOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH JIEATETFHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHU, IIPUCYIHIUMU CUCTEMC OMOJIOTHYECKOr0 06pa3OBaHI/I$I, HaJInu4uec
IMpaBOCO3HAHUMA 9KOJIOTHYECKOM KYJbTYPHI, CIIOCOOHOCTH CTaBUTH eI U CTPOUTD ) KU3HCHHLIC
IIJIaHBbI.

JInuHOCTHBIC PE3YJIbTATBI OCBOCHUS IPOTrPpaAMMEI 11O 61/IOJIOFI/II/I JOCTUIal0OTCA B CAMHCTBEC
yqe6H01?1 U BOCITUTATEILHOM ACATCIIBHOCTHU B COOTBCTCTBHUU C TPaJAUITUOHHBIMU pOCCI/IfICKI/IMI/I
COINMOKYJIbTYPHBIMU, HCTOPUUCCKHMHU U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHIMU B
OGH.[GCTBC IMpaBUJIaM1 U HOpMaMU MMOBCACHUA U CHOCOGCTBYIOT mnponeccamMm CaMOIIO3HAHUA,
CaMOBOCIIUTAHUA U CaMOPA3BUTHS, PA3BUTUA BHYTpeHHef/'I MO3uNUn JINIHOCTHU, MATPUOTHU3MA U
YBa)K€HHM:I K 3aKOHY U IIPAaBOIOPSIAKY, YEJIOBEKY TpyJa U CTapLIEMY MOKOJICHHUIO, B3AUMHOI'O
yBa)KEHHsI, 0EPEKHOT0 OTHOILIEHUS K KYJIbTYPHOMY HACJIEIUIO M TPATULMSIM MHOTOHAIIHOHAIEHOTO
Hapoza Poccuiickoin denepannu, OpupoIe U OKPYKAOUIEN CpELE.

JIMyHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamera « bruonorus» JomKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIUXCsI PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
MO3HILIMEH TMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTALINH, TO3UTUBHBIX BHYTPEHHUX yOCKICHHIA,
COOTBETCTBYIOIIUX TPAAULIMOHHBIM IEHHOCTSIM POCCHICKOT0 O0IIECTBA, PACIIUPEHUE )KU3HEHHOTO
OTIbITA U OTIBITA AEATEIBHOCTHU B IPOLIECCE pEAIN3allMl OCHOBHBIX HAIIPABJIEHUIN BOCIIUTATEIbHON
JESTEIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpaxaaHCKOr0 BOCIUTAHMS:

c(OpPMHPOBAHHOCTb TPAXKJAHCKOHN IMO3UIIUH 00ydJaronIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBa;

0CO3HaHHME CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKECHUE 3aKOHA U
IIPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOM JESITEIBHOCTH PU CO3JIaHUH YUEOHBIX MPOEKTOB,
peleHnH yueOHbIX U MO3HABATEIbHBIX 3a7[a4, BHIIOJHEHUH OMOJIOTHUECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAETATH COOCTBEHHYIO MO3UIIUIO MO OTHOLICHUIO K SBICHUSIM
COBPEMEHHOM KHU3HH U OOBICHATH €€;

YMCHUC YUUTBIBATH B CBOUX ﬂeﬁCTBHHX HGO6XO,Z[I/IMOCTB KOHCTPYKTHBHOT'O B3aHMOHeﬁCTBHH
JIIOI[CFI C pa3sHbIMUA Y6€)KILCHI/ISIMI/I, KYJbTYPHBIMU LICHHOCTAMU U CONUAJIBHBIM ITOJIOXKCHUCM;



TOTOBHOCTbH K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS YUEOHBIX,
II03HABATENIbHBIX U UCCIIEOBATENbCKUX 3a1a4, YBAKUTEIBHOTO OTHOILIEHUSI K MHEHUIO ONIIOHEHTOB
pU 00CYXIEHUH CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTb POCCUICKOM Irpa)1aHCKOM MACHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HapOJy, 4YyBCTBa OTBETCTBEHHOCTH niepes PoauHoi, rop1ocTH 3a CBOM Kpal, cBoo Ponuny,
CBOH S13BIK U KYJIBTYPY, IIPOLIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOAHOMY HACICAUIO U IaMATHUKAM IIPUPOABI, JOCTHKECHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CHOCOOHOCTH OLEHUBAThH BKJIA/l POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
IIOHUMAaHUus 3HAYCHUA GI/IOHOFI/II/I B IO3HAHWHA 3aKOHOB NPUPOJbI, B J)KU3HU YCJIOBCKA U
COBPEMEHHOT0 O0IIeCTBa;

uzeiHas yOe:KIEHHOCTh, TOTOBHOCTb K CITy>KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
OCO3HaHUE JYXOBHBIX LIECHHOCTEH POCCUUCKOr0O HapO/a;
c(OpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CIOCOOHOCTH OLIEHUBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSICh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOCHUE YCTOHYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTEISAM, CO3JAHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPAaAULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKJIFOYAst ICTETHKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBUS KUBOW IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTL K CAMOBBIPAKCHHUIO B pa3HbIX BUJIaX UCKYCCTBA, CTPEMJICHUC ITPOSBJIATH
KadycCTBa TBOp‘IeCKOfI JIMYHOCTH,

S) puznyeckoro BocnuTaHusA, POPMUPOBAHHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAILHOIO 0JIArONOTyYHs:

MOHMMaHME U pealin3alus 310poBoro u 6e3onacHoro odpasa >Ku3HU (310pOBOE MUTAHHE,
CO0JII0ICHNE TUTHEHNYECKHX MPaBUII M HOPM, COaJIaHCHPOBAHHBINA PEXKUM

3aHATHH U OTABIXA, peryysipHas (puzndeckast akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIICHUSI K COOCTBEHHOMY (PM3HUECKOMY M ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [IEHHOCTHU TIPABIJI WHAUBHIYAILHOTO M KOJUICKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOKAKOIIMX 3J0POBbIO U )KU3HU JIFOJIEH;

0CO3HAHME MOCIEICTBUIA U HETIPUATHS BPEIHBIX MIPUBBIYEK (YIIOTPEOICHHUS aJIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);



6) TPy10BOT0 BOCIIUTAHUA:
TOTOBHOCTL K TPyAy, OCO3HAHUC LICHHOCTU MaCTCPCTBA, pr,Z[OJHOGI/IC;

TOTOBHOCTH K aKTUBHOM ACATCIIbHOCTH TEXHOJOTHYECKOI 1 COLIPIaJIBHOfI HAIpaBJICHHOCTH,
CII0OCOOHOCTD HHUIIUUPOBATH, MJIIAHUPOBATH U CAMOCTOATCIIBHO BBIITIOJHATE TaAKYIO ACATCIIbBHOCTD,

MHTEpEC K pa3InYHbIM chepaM npodecCHOHATBHOM e TebHOCTH, YMEHUE COBEpPIIATh
OCO3HaHHBIN BbIOOp OyayIeit mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH
KU3HU;

7) 3K0JI0rH4eCcKOr0 BOCIIHTAHHUS:

AKOJIOTMUYECKH IEJIeCO00pa3HOe OTHOIICHHUE K MPUPOC KaK UICTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYILECTBOBAaHMS;

MOBBIIIIEHUE YPOBHS 9KOJIOTUYECKON KYJIbTYpPbI: IPHOOPETEHHE OIbITA TNIAHUPOBAHHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCIIECACTBUN JUIsl OKPYKAIOLEH CPENIbL;

0CO3HaHME TTI00AIBHOTO XapaKTepa 3KOJIOTMYECKUX MPoOIeM U IMyTel UX PeLIeHHUs;

CHOCOOHOCTH MCIIONIB30BATh MIPHOOpPETaeMble IPY U3yUYCHUH OMOJIOTUN 3HAHUS U YMEHHUS
IIPU peUIeHUU MPo0IeM, CBSI3aHHBIX C pAllMOHAIHBIM IPUPOAOIOIL30BaHNEM (COOIIOIEHUE
IMpaBUJI TOBCACHUA B IPUPOAC, HAIIPABIICHHBIX Ha COXPAHCHUC PABHOBCCUA B OKOCHCTCMAX, OXPaHy
BUJIOB, 3KOCUCTEM, Onochepsl);

aKTUBHOE HEMPUATHE IEUCTBUN, IPUHOCSIIMX BPE] OKPYKAKOLIEN IPUPOAHOM Cpee,
YMEHHUE MPOTrHO3UPOBATH HEOJIArONMPUATHBIC KOJIOTMUYECKHUE MTOCIIEICTBUS MPEAPUHUMAEMbIX
JNEUCTBUN U NIPEAOTBPALLATh UX;

HaJIMYME PA3BUTOrO 3KOJIOTMYECKOTO MBILIEHHUS, SKOJIOTUYECKON KYJIbTYpPbI, OIIbITA
JEATEIIbHOCTH IKOJIOTHYECKOM HAIPABIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MU B
[03HABATEJIbHON, KOMMYHUKATUBHOM U COLUAJIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOU IESITENBHOCTU IKOJIOTMYECKOW HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA TMAJIOTE KYJIbTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE SA3bIKOBOM U YUTATEIILCKON KYJIBTYPhI KaK CPEICTBA B3aUMOJCUCTBUSA
MEXKy JIFOJBMU U II03HAHUS MUDA;

NOHUMaHHe creun(UKU OMOJIOTUH KaK HAyKH, OCO3HaHUS €€ posid B POPMHUPOBAHUU
PaMOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3aHNH 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIEeM
MUpE KaK 0 €JMHCTBE MPHUPO/IbI, YeTOBEKA U OOIIECTBA, B IO3ZHAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH
U pelIeHUH NMPo0JIeM COXpaHEHUs IPUPOJTHOTO PAaBHOBECHS;

yOexIEHHOCTH B 3HAYMMOCTH OMOJIOTUH TSI COBPEMEHHOMN IIMBUIIM3AIMH: 00ECTICUCHHS
HOBOT'O YPOBHS pa3BUTHUSI METUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTH YEJIOBEUECTBA, IOUCKA MMy TeH BbIX0/1a U3 II100aIbHBIX
HKOJIOTHUECKUX MPOoOieM 1 o0ecrieueHHs Mepexoia K yCTOHUNBOMY pa3BUTHIO, pAllHOHAIEHOMY
MCTIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HMU;



3aWHTEPECOBAHHOCTH B MOJyUYCHHH OMOJIOTUYECKUX 3HAHUN B IIETISX MOBBIIIEHUS 001Iei
KYJIbTYpBl, €CTECTBEHHO-HAyYHOU TPAMOTHOCTH, KaK COCTaBHOW 4acTH (PyHKIIMOHAIBHOM
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit pu u3ydeHuu OUOIOTHH;

IMOHUMAaHUE CYLITHOCTH METOJIOB IMO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HMCIIOJIH30BATh MMOTyYaeMbIe 3HAHUS JIJIsl aHAIN3a U OOBSICHEHUS SIBJICHUN
OKPYKarOIIEero MUpa U MPOUCXOSIINX B HEM H3MEHEHH, yMEHHE JIeNIaTh 000CHOBAHHBIC
3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB U UMEIOLIUXCS JAaHHBIX C HEIbI0 TOTyYSHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTBH CAMOCTOSITEIHLHO UCIIOIb30BaTh OMOJIOTHYECKUE 3SHAHUS AJIg pCUICHU A
Hp06HeM B PCAJIbHBIX JKU3HCHHBIX CUTYAIUAX;

OCO3HAaHUEC NICHHOCTU Hay‘-IHOf/'I ACATCIBHOCTH, TOTOBHOCTH OCYIICCTBIIATH ITPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K
aKTUBHOMY IMOJYYCHHIO HOBBIX 3HaHUH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMHU
NOTPeOHOCTAMH.

MeTtanpeameTHbie pe3yJibTaThI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS Y4eOHOTO peameTa « bruonorush BKIIOYAIOT:
3HaYUMBIC I (DOPMHUPOBAHUS MHPOBO33PEHHS O0YUAIOIIMXCS MEXKTUCITUTUTMHAPHBIC
(MexIIpeIMeTHBIC) OOIIIeHAYYHBIE TIOHATHUS, OTPAKAIOIIINE IIEIIOCTHOCTh HAYYHOU KapTUHBI MUPA U
CHenu(pUKy METOI0B MTO3HAHUS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHS,
SIBIIGHUE, TPOIIECC, CUCTEMa, HAyYHBINH (DAaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHSI,
ucclieioBaHue, HaOII0IeHUe, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE); YHUBEPCAIbHbIE yueOHbIe
neicTBus (MO3HABATEIbHBIEC, KOMMYHUKATUBHEIC, PETYJISATUBHBIE), 00€CIIEYNBAIOIIHEC
¢dbopmupoBanue (HyHKIIMOHATEHOW IPAMOTHOCTH M COITUAIIBHON KOMIIETEHIIUN 00yYJaroInuXCs;
CMOCOOHOCTH 00YYaIOLINXCS HCIIOJIb30BAaTh OCBOSHHBIE MEKAUCIUILIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIIbHBIC YIeOHBIC SHCTBUS B TIO3HABATEILHOU U
COLIMAJIBHOM ITPAKTHUKE.

B pesynbrate u3ydeHus OMOJIOTUU Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus y
oOyuarorerocst OyyT copMHUpPOBaHbI TO3HABATEIbHBIC YHHUBEPCAIbHbIE yueOHbIC AEHCTBUS,
KOMMYHUKATHBHBIC YHHUBEpCAJIbHbIE yUeOHBIC ACUCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC yUeOHbIE
JEUCTBHUSL, COBMECTHAsSI I€ATEIBHOCTD.

Ilo3naBaTe/1bHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBbie Jornyeckue aeiicTrBud:

CaMOCTOATENIbHO (DOPMYITUPOBATh U aKTYAIU3UPOBATH MPOOIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

MCTIOJIL30BaTh IPU OCBOCHUY 3HAHUN PUEMBI IOTUYECKOTO MBITIICHUS (aHaIn3a, CHHTE3a,
CpaBHEHHUS, KIIaCCU(PUKAIIUU, 000OIICHHUS ), PACKPHIBATH CMBICII OMOJIOTHYECKIX TTOHATUN
(BBIOENSATH WX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU TIOHATHUSMU);

ONpCACIATL LCIN ACATCIIBHOCTH, 3aaBasd apaMCTPbl U KPUTCPUU UX NOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C TOCTABJICHHBIMU LCIIAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHATHA 151 OObSICHEHUs (PAKTOB U SABICHUNA )KUBOMH
IIPUPOLBL,



CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE, IO aHAJIOT'MH ), BBISIBIISTD
3aKOHOMEPHOCTHU U MPOTUBOPEUNS B pACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH BHIBOIBI U
3aKJII0YECHUS;

IIPUMEHATH CXEMHO-MO/IENIbHBIE CPECTBA [ PEACTABIICHUS CYILIECTBEHHBIX CBSI3EH U
OTHOIICHUN B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKe MPOTUBOPEUNH pa3HOTO POAa,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3padaTbIBaTh IUIaH PEICHUs POOIEMBI ¢ YYETOM aHAIN3a UMEIOIINXCS MAaTePUATIBHBIX U
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ICATCIBHOCTH, OIICHUBATL COOTBCTCTBUC PC3YJILTATOB IICJIAM,
OIICHUBATHL PUCKU HOCJIG,Z[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJAMHUPOBAThH U BBHIIOTHATH pabOTy B YCIOBHSIX PEalTbHOT0, BUPTYaJIbHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

paBBI/IBaTB eraTI/IBHOG MBINIJICHHUC HpI/I peLHCHI/II/I KN3HCHHBIX HpO6JIeM.
Ba3oBbie ncciiegoBaTeiLCKHue 1eliCTBUSA:

BJI1aACTh HABbIKAMH y‘I€6HO-HCCHeILOBaTeHBCKOﬁ n HpOGKTHOfI ACATCIIbHOCTH, HABBIKAMU
paspcuicHu-d HpO6J’ICM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOUCKY MCTOIOB
peuICHUA NMPAKTUYCCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUSA

UCIIOJIB30BATh Pa3JINYHbIC BUJBI ACATEIBHOCTH I10 TIOJyYEHUIO HOBOT'O 3HAHMUS, €T0
MHTEpIpeTaLnH, IPeoOPa30BaHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE TIPU
CO3JIaHUH YUEOHBIX M COIMATIBHBIX IPOCKTOB;

(I)OpMI/IpOBaTL H&y‘-IHI:IfI THUITI MBIIITJICHUA, BIIaACTh HaquOﬁ TCpMHHOHOFHGﬁ, KIIFOYCBBIMHU
IOHATHUAMHU U MCTOJaMHU,

CTaBUTH ¥ (POPMYTUPOBATH COOCTBEHHBIC 33]]a4H B 00pa30BATEIBHOMN IEATEILHOCTH U
YKA3HEHHBIX CUTYaLHIX;

BBISIBJIATH IPUYUHHO-CIICCTBEHHBIE CBSA3U U AKTYyAJIM3UPOBATh 3a7ady, BELABUTATh TUIIOTE3Y
€€ pelLlIeHUs], HAXOAUTh apIyMEHTHI [UIsl I0KA3aTEIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh [1apaMeTPhbl
U KpUTEPUU PELLCHHUS,;

AHAJIU3UPOBATD MOJIYUCHHBIC B XOAC PCIICHUS 3aJa4X PC3YJIbTAThl, KPUTHYCCKU OLICHUBATDH
HUX JOCTOBCPHOCTD, ITPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBHAX;

JaBaTh OLIEHKY HOBBIM CUTYAIlMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYHICCTBJIATDH HCHeHaHpaBHeHHBIﬁ IMMOUCK MEPCHOCA CPCACTB U CHOCO6OB HCﬁCTBHH B
po(hecCHOHATBLHYO CPEey;

YMETbh IEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U MPAKTHUECKYIO 00J1acTh
KU3ZHEIEATEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeill;

BBIIBUT'aTh HOBBIC UCU, IPCJIaraTb OpUrnHaJbHBIC TOAXOAbI U PCHICHUS, CTABUTH
HpOGHGMBI " 3aJla4i, JOIMYyCKArOINEC aJIbTCPHATUBHLIC PCIICHUS.

Padota ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX WH(POpMAIUH (TeKCTe y4eOHOTro mocoous,
HAYYHO-TIONYJISIPHON JIUTEpaType, OMOIOTUYECKHUX CIIOBAPSX U CIIPABOYHHUKAX, KOMIBIOTEPHBIX



0a3ax naHHbBIX, B IHTEepHETE), aHATU3UPOBATh HH(OPMAIIHIO PA3IUYHBIX BUIOB U POpM
NPEJCTAaBICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTHBOPEUYHBOCTH;

(bopMyIIMPOBATH 3aMPOCH] ¥ MPUMEHSTH Pa3INIHBIE METOIBI IPH MTOUCKE M OTOOPE
Ouonornueckoi HHPopMaIuu, HeOOXOIUMOM TSl BBITTOJIHEHUST YUEOHBIX 3a/1a4;

HpHOGpeTaTL OIIBIT UCITIOJIb30BAaHUA I/IH(I)OpMaL[I/IOHHO-KOMMyHI/IKaTI/IBHBIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIbTYPY aKTHUBHOI'O UCIIOJIB30BAHUSA PA3JIMYHBIX ITOMCKOBLIX CUCTCM;

CaMOCTOSITEJILHO BEIOMPATH ONTUMAIIBHYIO ()OpMY IPECTaBICHUS OMOIOTHYECKOM
nH(popManuu (cXeMbl, TpaduKH, TUarpaMmbl, TAOIHUIIBI, PUCYHKH U IPYTOC);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ OMOIOTHUECKOM
uH(pOpMaIel: IPUMEHATh XUMHUYECKHe, GU3NIECKUE U MATEeMaTHIECKUE 3HAKU U CUMBOJIBI,
(dbopMyIibl, a00peBUaTypy, HOMEHKIIATYPY, UCIIOIB30BaTh U MPEOOPa30BHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIaJICTh HaBbIKAMM PACIIO3HABAHMUS U 3aIIUTH HH(POpMAIK, HHPOPMALIMOHHOM
0€30IaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBeEPcATbHbIE YUeOHbIE el CTBUS
Oomenmne:

OCYILECTBIIATH KOMMYHHKAIIUU BO BCeX cepax KU3HU, aKTUBHO yUaCTBOBATh B TUAJIOTE
WIN AUCKYCCHHU IO CYIIECTBY 00CYX1aeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CY’KJICHHs OTHOCUTEJILHO BBIIIOJIHEHMS IPEJIaraéMOU 3a/1a4i, YYUTHIBATh NUHTEPECH] U
COTJIACOBAHHOCTD MO3ULUI IPYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIECHUS, TOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUSI KOH(DIUKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(DIUKTH U BECTH
IIEPETOBOPBHI;

BJIQ/ICTh PA3IMYHBIMU CITIOCOOAMU OOIIECHHUS U B3aUMOICHCTBUS, TOHUMATh HAMEPECHHUS
JOPYTHX JIIOJIeH, TPOSIBISITh YBAXKUTEILHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOU hopMme
(bopMyIIHPOBATH CBOU BO3PAKEHUS;

pa3BépHYTO " JIOTUYHO U3J1araTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHNUECM A3BIKOBBIX
CPEJCTB.

CoBmecTHaAR ACATECJIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U HHAUBUAYaIbHON pabOThI U
pelneHnH OHOIOTUYecKoi MpoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh MTPUMEHEHHS IPYTIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YUeOHOH 3a1auH;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4€TOM OOIIMX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0T'0 4ICHA KOJUICKTUBA;

IIPUHUMATD LIEIM COBMECTHOM AESTEIbHOCTH, OPIraHU30BbIBATh U KOOPIANHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCHCTBUN, PACIPEIEIATh POJIU C YYETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHON paOOTHI;

OLIGHUBATh KAYECTBO CBOETO BKJIAJa U KaX/I0T0 yYaCTHUKA KOMaH bl B OOIIMIA pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaJIaraTb HOBBIE IIPOEKTHI, OLEHUBATh UJEH C ITO3UIIMY HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAaKTUYECKON 3HAYMMOCTH;



OCYHICCTBJIATH NO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTyallUIX,
MPOSABJIATH TBOPYCCTBO U BOOGpﬁ)KGHI/Ie, OBITh WHHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AelicTBUS
Camoopranusanus:

HCIIOJIB30BATh OMOIOTHYECKUE 3HAHUS JJISA BBIABIICHUSA HpOGHeM " UX PCIICHHA B
KHN3HCHHBIX U y‘IG6HBIX CUTYyalUsiIX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHHM 11€JIEBbIC U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEHCTBUSX U MOCTYNKaX 10 OTHOLIEHUIO K KUBOW IIPUPOJIE, CBOEMY 30POBBIO U 30POBBIO
OKpY KaIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIIATh MIO3HABATEIBHYIO JIEATEIHbHOCTD, BBISBIISATH IPOOJIEMBI,
CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 337]a491 B 00pa30BaTEIILHOM IEATEIPHOCTH M KU3HEHHBIX
CUTYyalHUsIX;

CaMOCTOSITEIIBHO COCTABJIATD IUIaH PEICHUs TPOOIEMbI ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;
OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO ITMPOKOH 3PYIUIIMU B Pa3HBIX 00JIACTSIX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTpPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AE€ATEIBHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaJIETh HaBbIKAMM MTO3HABATEIBHOM peIeKCHU KaK OCO3HAHUS COBEPILIAEMBIX JCHCTBUH 1
MBICIMTEIBHBIX IPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUH, UCIOIB30BATh NPUEMBI pedIeKCHH IS
OLIEHKU CHUTYalllH, BIOOPA BEPHOTO PEILICHHUS;

YMETh OICHUBATL PUCKHU U CBOCBPCMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,
NPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IPH aHAIA3€ PE3YILTaTOB AE€ATEILHOCTH,
IIpunsitue ceds U APyrux:

MNPpUHHUMATH C66}I, IHOHUMas CBOM HEAOCTATKHU U JOCTOUHCTBA,

MPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPH aHAIA3€ PE3YILTaTOB AEATEILHOCTH,
NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKY;

pa3BUBATb CHOCO6HOCTB MOHUMAaThb MUP C MO3UIUU APYTOTO YCIOBCKA.

IIpeaMeTHbIE pe3yabTaThl

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS COJIEpXKaHUA yueOHOro npeamera «buonorus» Ha
yrIIyOnEHHOM YpOBHE OPUEHTHPOBAHBI HA 0OeceueHre npouiIbHOro 00y4eHus: 00yJaromuxcs
6uosioruu. OHHU BKIIIOYAIOT: CrICU(pHUECKUE T OMOIOTUN Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOObI
JeWCTBUH 110 OCBOCHUIO, MHTEPIIPETALIMH U TIPE0OPa30BaHUIO 3HAHUHN, BUJIBI ACATEIHHOCTH IO



MOJIYUYCHHUIO HOBBIX 3HAHUU U X MPUMCHCHUIO B PA3JIMYHBIX y‘-Ie6HBIX, a TaKKC B pCaJIbHBIX
JKU3HCHHBIX CUTyallUIX. HpeI[MeTHI:Ie PE3YJIbTaThl NPCACTABJICHBI 11O r'OAaM U3YYCHUH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS JOMOJHUTEIBHBIX KypCOB YUeOHOTO peMeTa
«buosorusy T0JKHBI OTPaXaTh:

1) chopMUPOBAaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOpMUPOBaHUN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, B TIO3HAHUH 3aKOHOB MPUPOJIBI M PEIICHUN
po0JieM parMoOHATBHOTO IPUPOIOTIONB30BAHUS; O BKIIAJIE POCCHICKUX U 3apYOSKHBIX YUEHBIX B
pa3BuUTHE OHOJIOTHY;

2) B1aJeHne CUCTEMOW OMOJIOTHYECKUX 3HAHUN, KOTOpasi BKIIIOUAET: OCHOBOIIOJIATAI0IIUE
OMOJIOTHYECKHE TEPMHUHBI U IOHATHUS, TAKUE KaK MeMOpaHHbIE TOTEHIIUANBI, CUHATIC,
HEHpoMeanaTop, BpEMEHHAsI U [TOCTOSIHHAS CBS3b, UMETh MIOHATHE O COBPEMEHHOM CHCTEMAaTHKE
KHMBBIX OPraHU3MOB, UMETH MOHATHE 00 OCHOBHBIX apoMOop(03ax B )KUBOTHBIX TPYIIIax;

3) B1aieHue OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHUS, HCIIOJIb3yEeMbIX B OMOJIOTHYECKUX
HCCJIEIOBAaHUSX KUBBIX OOBEKTOB (OMHCAHKUEe, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

4) yMeHue BBIACTATH CYIIECTBEHHBIC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SyKapHUOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcJe OakTepuii, rpuOOB, pacTeHUH,
’KMBOTHBIX U YEJIOBEKa; CTPOCHUS OPTraHOB U CUCTEM OPTaHOB PACTCHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOIIECCOB KU3HEACATEIBHOCTH, IPOTEKAIOIINX B OPTaHU3MAaX PACTEHUH, )KUBOTHBIX U YEJIOBEKa;
OMOJIOTUYECKUX MPOLIECCOB: OOMEHA BEIIEeCTB (MeTaboJIn3M), IPEeBpaIEHUs SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO ¥ reTepoTpoHOr0 THUIIOB MUTAHUS, (POTOCHHTE3a M XeMOCHHTE3a, MUTO03a, Mei03a,
raMeToreHesa, ’MOpHoOreHes3a, MoCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, UHIAMBHYy aJIbHOTO
pa3BUTHS OpraHn3Ma (OHTOT€HEe3a), B3aMMO/ICHCTBHSI TeHOB, IeTepO3HCa; UCKYCCTBEHHOTO 0TOOPA;

5) YMCHUC BBIABIIATH OTIIMYUTCIIBHBIC IPU3HAKU )KUBBIX CUCTEM, B TOM YUCIIC paCTeHI/II\/'I,
JKHUBOTHBIX U YCJIOBCKA,

6) yMEHHE UCTOJIb30BAaTh COOTBETCTBYIOLINE aPTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY AJI JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX TPYIIIL;

7) YMCHUC pCUIATH OHMOJIOrHYECKIUE 3alavu; BbIABJIATH MIPUIUHHO-CIICACTBCHHBIC CBA3U
MCXKAY UCCIICAYCMbIMU OMOJIOTHYECKUMU nponeccaMu U ABJICHUAMU,; 1CJIATh BbIBOABI U ITPOTHO3bI
Ha OCHOBAHUU ITOJIYUYCHHBIX PE3YJIbTATOB,

8) yMeHuUe BBINOJHATH T1a00paTOPHBIE U MPAKTUYECKHE PA0OTHI, COOIIOATh MIPAaBUIA MIPH
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

9) YMCHUC BBIABUTATH TUIIOTC3bI, IIPOBECPATH UX IKCIICPUMCHTAJIbHBIMHA CPCACTBAMM,
(bOpMy.HI/Ipyﬂ ICJIb UCCIICAOBAHUS, AaHAJIM3UPOBATH MMOJTYYCHHBIC PC3YJIbTATLI U ACJIaTh BHIBOBI,

10) yMeHue y4acTBOBaTh B y4€OHO-HUCCIIEIOBATEILCKON padOTe MO0 OMOIOTHUH, IKOJIOTHU U
MEIHIIIHE, TPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MIPEICTABIATh
MOJTyYCHHBIC PE3YJIbTAThI HA YUEHUYECKUX KOH(EPECHIIHSIX;

12) yMeHue OleHUBATh ATUYECKHE ACTIEKThl COBPEMEHHBIX NCCIIEOBAaHUI B 001acTH
OMOJIOTUHU U MEAULIMHBI (KIIOHUPOBAaHUE, HCKYCCTBEHHOE OIIOAOTBOPEHHE, HAIIPABICHHOE
MN3MEHEHNE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPIaHU3MOB);

13) ymMeHune ocyecTBIATh OCO3HAHHBIN BEIOOP Oyayliei mpodeccuoHaIbHOM
JESITeIbHOCTH B 00JIACTH OMOJIOTHH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEICKOTO
X034KCTBA, MUIIEBOM MPOMBIIUICHHOCTH; YTIyOJIATh MO3HABATENbHBIN HHTEPEC, HAIIPABICHHBIN Ha



OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH MpodeccHu U MPOA0HKeHNE OHOIOTHYecKOro 00pa3oBaHus
B YUPEXKIECHUSIX CPEIHETO MPO(EeCCHOHAIBHOTO U BBICIIIETO 00pa30BaHUS.



