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Егор Беседин


IHosicHuTEILHAA 3aIIHCKA

Conepxanne

VYueOublit mpeamet «buonorusy yriryonéunoro yposus usydenus (10—11 kiaccsl) siBisiercs
OJHMUM M3 KOMIIOHEHTOB oOpa3zoBaTenbHOH obOnmactu «EctecTBeHHble Haykw». JlaHHBIN
JOTIOJTHUTEIBHBIN KypC HalleJIeH Ha TOBTOPEHHUE U U3YUYECHHUE OTIOJIHUTEIBHBIX Pa3/IeloB OMOJIOTHH,
HE BKJIIOYEHHBIX B OCHOBHYIO IporpaMmy yriyOnenHoro ypoBHs. CornacHo nojoxerusm ®I'OC
COO, mpoduibHbIe yueOHbIE TPEAMETHI, U3y4aeMble Ha yIITyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mudpdepeHnanu  o0ydeHUsT Ha CcTapiield CTYNEeHH IIKOJIbl W TPU3BaHBl  00ECHEYHTH
MIPEEMCTBEHHOCTb MEXJIy OCHOBHBIM OOIIMM, CPEIHUM OOLINM, CPETHUM CIEIIHATIBLHBIM U BBICIIUM
oOpa3zoBaHueM. B To ke BpeMsi KaXKAblil U3 3TUX YU4EOHBIX MMPEIMETOB JOKEH ObITh OPUEHTHPOBAH
Ha [IPUOPUTETHOE PeLIeHnEe 00pa30BaTEIbHbBIX, BOCIIUTATEIFHBIX U PA3BUBAIOIINX 3314, CBSI3aHHBIX
c mpodopHeHTael 00yJalomuxcs M CTUMYJIUPOBAaHMEM HMHTEpeca K KOHKPETHOH objactu
Hay4YHOT'0 3HAHUS, CB3aHHOTO ¢ OMOJIOTHEN, MEAUIIMHOM, IKOJIOTUEN, ICUXOJIOTHEN, CIIOPTOM WU
BOCHHBIM JICJIOM.

[Tporpamma maéT mpencTaBieHHE O LEIM M 3aJadyax H3Y4YeHUs Y4eOHOro mpeaMera
«buonorus» Ha yriyOnEHHOM YypOBHE; OmperenseT o0s3aTesibHOoe (MHBApUAHTHOE) MPEAMETHOE
COJiepKaHHEe, €ro OCHOBHOTO oOmero oOpa3oBaHus, Onarogaps dYeMy MpOCMaTpUBAaETCs
HaNpaBJICHHOCTh Ha TMOCJIEAYIONIee pa3BUTHE OWUOJIOTMYECKUX 3HAHWW, OPHUEHTHPOBAHHBIX Ha
¢dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHMSA,  SKOJOTMYECKOTO  MBIIICHUS,
NPEJCTaBICHUN O 370POBOM 00pase KHU3HH, Ha BOCIIUTAHHE OEPEKHOTO OTHOLICHHS K OKpY Karomien
NPUPOIHOH cpere. B mporpamMMe Takxke MoOKa3aHbl BO3SMOXKHOCTH y4eOHOro npenmera «bromorus»
B peanm3anuu TpeOoBaHuii CrTaHmapTa K IUIAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM U
IPEIMETHBIM pe3yJibTaTaM 00y4eHus U B GOpMUPOBAHIH OCHOBHBIX BUIOB Y4€OHO-TI03HABATEIbHON
JESITeTbHOCTH 00YYAOLIUXCS [0 OCBOCHHUIO COIEPKaHUs OMOIOTHYECKOro 00pa3oBaHus Ha CTapIien
CTyHneHu o0meo0pazoBaTenbHON MIKOJBL. Pabodas mnporpamma SBISETCS OPUEHTHUPOM IS
COCTABJICHUS] aBTOPCKUX paboOuyMxX mporpaMM ABTOpaMH pabodMx MpPOrpaMM MOKET OBITh
NPEUIOKEH CBOM TMOAXOJ K CTPYKTYPUPOBAHHUIO M IOCIEA0BATEIBHOCTH H3YYEHHUS Y4eOHOTro
MaTepuaia, cBO¢ BHUJEHHE CIIOCOO0B (HOPMHUPOBAHMA y OOYYAIOIIUXCS MPEIMETHBIX 3HAHWHA U
YMEHUH, a TaKkKe METO/I0B BOCITUTAHUS M Pa3BUTHI CPEICTBAMU yueOHOTro mpeamera «buomorus»

OBIIASA XAPAKTEPUCTHUKA

VYueOHbIit npeamer «buonorus» Ha CTYNMEHH CpeAHero oduiero oOpa3oBaHHs 3aBeplUIAET
Ouosiornueckoe 0Opa3oBaHME B INIKOJE€ W OPHEHTUPOBAH Ha pACIIMpPEHHE U YriyOleHue 3HaHWUN
o0yyaromuxcs o )KHUBOH MPUPOJIE, OCHOBAX MOJIEKYJISIPHOM U KJIIETOYHON OHMOJIOTHH, SMOPUOIOTHH U
OMOJIOTUY Pa3BUTHSL, TCHETUKH, CEJIEKIINU, OMOTEXHOJIOTUH, FBOJIOIUOHHOTO YUYCHHS U SKOJIOTHH.

N3zyuenne yuebHoro npeamera «buonorus» Ha yriayOieHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJTrOTOBKY 00YYarOIUXCs K MOCIEAYIOIeMY ITOIy4eHUI0 OMOJIOrHUecKoro o0pa3oBaHus B By3ax U
OpraHu3aIMsIX CPEeAHEro MpodecCHOHATBLHOro 00pazoBaHus. OCHOBY €ro COAEpXKaHHUS COCTABIISIET
cucreMa OMOJIOTMYECKHX 3HAHUH, NOTYYSHHBIX MPH U3YYCHUH O00YYaIOIIUMHUCS COOTBETCTBYIOLINX
CHCTEMaTHYECKUX pa3esioB ONOIOTHH B OCHOBHOM mIKoJie. B 10—11 kiaccax 3Tv 3HaHHA MOTy4atoT
pazBuTHe. Tak, pacmupensl U yriryOiaeHbl OHOIOTUYEeCKHe 3HAaHUS O PACTEHUSX, )KUBOTHBIX, IpHu0ax,
OaKkTepHsiX, OpraHU3Me YeIOBeKa, OOIIUX 3aKOHOMEPHOCTSX XKU3HU; JOTOJIHUTEIBHO BKIIOUEHBI
OMOJIOTHYECKHE CBEJICHHSI IPUKIIAJHOTO U MOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO MCIOJIb30BATh
KaK OpHEHTHpHI JUIsl TOCIeAyIouero BbIOOpa mnpodeccun. Bo3MokHa Takke MHTErpanus
OMOJIOTUYECKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHUSAMH, IOJyYEHHBIMH OOYYAIOUIUMHCA TPU
U3y4eHUH (PU3NKH, XUMUH, Teorpapuu U MaTEMaTHKH.

CrpykTypa nporpammsl yaeOHOTo TipeaMeTa « Buoorus oTpaxaeT CHCTEMHO-YPOBHEBBINH U
HBOJIIOIMOHHBIA TMOIXOABI K u3y4deHHIo Ouonoruu. COrJlacCHO MM, H3Y4YalOTCS CBOWCTBAa U
3aKOHOMEPHOCTH, XapaKTEpHbIC IS KHUBBIX CHUCTEM DPAa3HOTO YPOBHS OpraHU3allMH, 3BOJIOLUU
OpPraHUYecKoro Mupa Ha 3emiie, COXpaHEHHUs] OMOJIOTHYECKOro pa3HooOpasus 1uiaHeTsl. Tak, B 10
KJIacCe€ M3YYal0TCs OCHOBBI MOJIEKYJISIDHOW M KJIETOYHOM OHONOTHMH, 3MOPHOJIIOTUU W OHOIOTHU
Pa3BUTHSL, TEHETHKH U CENEKIIUH, OMOTEXHOJIOIMH U CUHTETUYECKON OMOJIOTHH; aKTyaJU3UPYIOTCS
3HaHUsA O0OydJarmuxcs 1Mo 00TaHWKE, 300JI0TUH, aHATOMUH, (pu3monoruu yenoBeka. B 11 xmacce
M3YYalOTCs SBOJIIOLIMOHHOE YUeHHE, OCHOBBI 9KOJIOTHH U YUeHHue o buocdepe.



VYueOHblit npeamer «buonorus» TpuU3BaH 00ECHEYUTh OCBOCHHME OOYYaIOUIMMHUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJCH, MPUHLIUIIOB M MPaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHON
€CTECTBEHHO-HAYyUYHOW KapTUHBI MUPA; 3HAHUH O CTPOCHUH, MHOT000Pa3uX U 0COOEHHOCTSIX KIIETKH,
OpraHusma, MOMyJISIIKUH, OWOLIEH03a, SKOCHCTEMBI; O BBIAAIONIUXCA HAYYHBIX JOCTHIKEHUSIX,
COBPEMEHHBIX HCCIICIOBAaHUAX B OMOJIOTHH, MPUKIAJHBIX aCHEeKTaxX OMOJOTMYecKUX 3HaHWU. [lis
Pa3BUTHS U MOJIIEPKAHUS MHTEpeca 00yJaloIMXCsl K OMOJIOTUU HapsIly CO 3HAUUTEIbHBIM 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.

HEJIN U 3AJAYU U3YUYEHUSA

Llenp n3ydenus: yuebHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBIIAJICHUE
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.

JocTwkenne neiau u3ydeHus yuyeObHoro mpeamera «buonorus» Ha yriayOnéHHOM ypoBHE
o0ecreynBaeTCs peIeHueM CIeIyIoIuX 3a1au:

OCBOCHHME OOYYArOIIMMHUCS CHUCTEMBl OMOJIOTMYECKMX 3HaHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHICTIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBHiaX,
COCTABJISAIIOLINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MUPA; O CTPOCHUH, MHOTO00pa3uu u
OCOOCHHOCTSIX OHMOJOTMYECKHX CcHUCTeM (KJIETKa, OpraHu3M, IOMYJslus, BHJ, OHWOTEOICHO3,
o6uocdepa); 0 BHLIAIOUINXCS OTKPBITHIX U COBPEMEHHBIX UCCIIEAOBAHMIX B OMOJIOTHH;
O3HAKOMJICHHE  OOYy4Yalomuxcsi C  METOJaMHM  TO3HAHUS  JKUBOM  NPUPOIBI:
MCCIIEIOBATEILCKUMHU METOJIaMU OMOJIOTUYECKUX HAyK (MOJEKYJSIPHOW M KIETOYHOH OMOJIOTHH,
SMOPHOJNIOTUN U OHMOJIOTUU PA3BUTHS, TEHETHUKU M CENEKIUH, OMOTEXHOJIOTHH M CHUHTETHYECKOU
OMO0JIOTHH, TTaJICOHTOJIOTUH, SKOJIOTHH); METOAAMHU CaMOCTOSTEIILHOTO MPOBEJCHNS OMOIOIMYECKIX
ucClieIoBaHN B JabopaTtopur ¥ B Tpupoae (HaOmoaeHHe, W3MEpPEeHHEe, OSKCIECPUMEHT,
MOJIETTUPOBAHUE);

OBJIJICHUE OOYYAIOIUMHCS YMEHUSMHU: CAaMOCTOSITETIbHO HAXOIUTh, aHAJTM3UPOBATh U
UCTIOJIb30BaTh OMOJIOTMYECKYI0 MH(OPMAIUIO; MOJIb30BAThCS OMOIIOTHYECKON TEpMHUHOIOTHEH U
CHUMBOJIMKOH; YCTaHABIMBATh CBSI3b MEKIY Pa3BUTHEM OMOJIOTUU M COLMATIbHO-DOKOHOMUYECKHUMHU U
HKOJIOTUYECKUMHU MpoOJIeMaMy YelIOBEUeCTBa; OLEHUBATH IOCIEACTBUS CBOCH NEATENLHOCTH MO
OTHOLICHUIO K OKPY)XAIOWIEH MNpUPOTHOW cpeae, COOCTBEHHOMY 3J0POBBIO U 3/10POBBIO
OKpY’KaIOIIMX JI07Iei; OOOCHOBBIBaTH M COONIONATh MeEphl MPOPHIAKTUKH HH(EKIMOHHBIX
3a0oJeBaHMi, TNpaBWia TOBEJACHHUA B Mpupoje U obecrieueHHss O€30MacCHOCTH COOCTBEHHOU
KHU3HEJEATSTPHOCTH B UYPE3BBIYAWHBIX CHUTyalUsX MPHPOJHOTO W TEXHOT'CHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHBIE OTKPHITHS B 001acTH OMOJIOTHH;

pa3BUTHE Y 00yUaIOIIMXCs MHTEUIEKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH B Ipoliecce
3HAaKOMCTBA C BBIIAIOIIUMHUCS OTKPBITUSMH U COBPEMEHHBIMU HCCIEIOBAaHUAMU B OHOJIOTHH,
pelaeMpIMi €10 MpoOJIeMaMH, METOA0JIOTHEH OHOJIOrMYecKOro HMCCIEI0BAHUS; IMPOBEACHHS
SKCHEPUMEHTAIbHBIX  HCCIENIOBAaHUM, peIIeHUs] OMOJOTMYeCKHMX  3ajad, MOJACIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE y 00YYAIOIUXCsl IEHHOCTHOTO OTHOLICHHUS K KUBOW MPUPOJIE B IIETIOM U K
OTAENHHBIM €€ 00BEKTaM U SIBICHUSAM; (HOPMUPOBAHHE IKOIOTUIECKOM, TeHETHYECKOW IPaMOTHOCTH,
o01Ieit KyJIbTypbl IOBEACHUS B IPUPOJIE; HHTETPAIlMH €CTECTBEHHO-

Hay4HbIX 3HAHU;
npruoOpeTeHue 00yyaromuMucs KOMIIETEHTHOCTH B parroHaIbHOM
MPUPOIOTIONB30BAaHUN (COOIIOACHNE TPABWII MOBEACHHUS B MPUPOJE, OXPAHBI BUIOB, YKOCHUCTEM,
ouocdepsl), COXpaHECHHH COOCTBEHHOTO 3/I0POBbS U 3J0POBbsI OKPYIKAIOUINX JIFOACH (COOI0IeHuUs
Mep TpOPWIAKTHKU 3a0ojieBaHWM, oOecredeHne Oe30MacHOCTH  JKM3HEACATEIHHOCTH B
Ype3BbIUANHBIX CUTYAIUsIX MPUPOIHOTO M TEXHOTEHHOI'O XapakTepa) Ha OCHOBE HCIOJIb30BAHUS
OMOJIOTMYeCKHUX 3HAHUN ¥ YMEHUH B MOBCETHEBHOM KU3HU;




CO3/IaHUE YCJIOBUM JUII OCO3HAHHOTO BbIOOpa OOYYArOIIMMUCS HWHIUBUAYaTbHON

00pa3oBaTENbHON  TPAaeKTOPHUHU, CHOCOOCTBYIOLIEH — MOCIEAyIOIEMY  NPOdEeCCHOHATIBHOMY

CaMOOIIPCACICHUIO, B COOTBCTCTBHUU C HUHANBUAYAJIbHBIMH MHTCPCCAaMU U HOTpe6HOCT$IMI/I peruoHa.
Coaepixkanue pa3aesioB TeM Kypca

IIpodunbnsblii 6510k 1. 30010rMs ¥ 3BOJIIONHA

Pa3nen 1.1. 30051011 M03BOHOYHBIX
Tema 1.1.1. XapaxkTepucTuka XopI0oBbIX. Briciue u HU31INE XOPIOBBIE.

OOm1ast xapakTepuCTHKa TUIIAa XOPAOBBIX. [TooKeHne XOpAOBBIX B CHCTEME )KUBOTHOTO MUDA.
CBs3b ¢ ApYTUMH TUIIAMHU )KMBOTHBIX: OMJIaTepalibHasi CHMMETPUSI, BTOPUYHAS MIOJIOCTh Tea,
BTOPUYHOPOTOCTh. Criennduyeckre 4epThl CTPOCHUS XOPAOBBIX M X OMOJIOTMYECKOe 3HaUCHHE.
Cucrema tuna, noaTunsl. TeopeTHuecKkoe U MPaKTUYECKOE 3HAUEHUE XOPOBbIX.

Tema 1.1.2. O60109HUKHU: OCOOEHHOCTH YKOJIOTHUH U 00pa3a KHU3HH.

[MonTun O60nounuku (JInunnouHoXxOpoBBIe). OCHOBHBIEC UEPTHI Opranu3anuu noarumna. Kiacc
acuuun. CtpoeHne acuuaun. PazMHOKeHHE U pa3BUTHE: OECIIONI0E U MOJIOBOE pa3MHOXKEHHUE,
ctpoenue nuunHkM. Kiace canbnbl. Kiace annenaukynspun. buonorus u ctpoenue
aNMNeHAUKYJISIPUNA; Pa3MHOKEHUE U PA3BUTHE ITUX )KMBOTHBIX. | MIIOTE3BI O IPOUCXOKIACHUU U
HBOJIIOIMH 000JI0YHUKOB; runoTe3a HeoteHuu (I"apctpanr), B3rmaasr A. H. Ceepruioa u H. A.
JluBanoBa. Posb uccnenoBanmii A. O. KoBaneBckoro B HOHUMaHUK MeCTa 000JIOYHUKOB B CHCTEME
1 3BOJIIOLIUU XOPJIOBBIX.

Tema 1.1.3. becuepennsie. CTpoeHue 1 00pa3 KU3HU JIAHIIETHUKA.

[MonTun becuepennsie. O6mas xapakrepuctuka noaruna. Knace Jlanuernuku. buonorus,
CTPOCHHUE U PAa3BUTHE JIAHIIETHUKA. YepThl opraHu3aiuy OecuepentblX, XapaKTepU3yIOIue UX KaK
rpymniy, 6JU3KyI0 K IpeaKaM M03BOHOYHBIX. OCOOEHHOCTH CTPOCHUS U OMOJIOTHH, COMIMIKAIOIINE
ux ¢ 6ecrio3BoHOYHBIMH. CrienupuuecKre YepThl CTPOCHUS, CBSI3aHHBIE C IPUIOHHBIM 00pa3oM
KHU3HH.

Tema 1.1.4. Bonusie no3BoHouHble. KpyriopoTsie. XpsimieBbie M KOCTHBIE prIObl. OcOOEHHOCTH
9KOJIOTMH U NIOBENIEHUS.

OOm1ast XxapaKTEpUCTHKA MTOATUIIA TO3BOHOUHBIE. OCHOBHBIE UEPThI OPraHU3aLMU: OCEBOU CKEIIET,
qeper, CKeJIeT KOHEYHOCTEH; MUIEeBapUTENbHAS CHCTEMA; KPOBEHOCHAS CUCTEMA; OPTaHbl
JBIXaHUS; [ICHTPaJIbHAs HEPBHAS CHCTEMa U TOJIOBHOW MO3T; BBIJCIUTENbHAS U TI0JIOBAsi CHCTEMBI.
VYcnoxxHeHre OpraHu3aliyi 1 THTEHCU(PHUKAIMKA (YHKIIMNA — OCHOBHOE YCJIOBUE ITPOTPECCUBHOM
9BOJIIOLIMU 1T03BOHOUHBIX. Pa3nen becuentocthbie. Kitacc Munoru. Xapakrepuctuka Kiacca.
CtpoeHue ckenera, OpraHOB JIbIXaHHS U MHILIEBapeHUsi, KPOBEHOCHOI cucteMsbl. ['eorpaduueckoe
pacrpocTpaHeHHe; TpoMbIciIoBoe 3HaueHue. Kimacc Mukcunsl. XapakTepucTuka Kiacca.
Mopdonoruueckue u 6uonornueckre 0cooeHHOCTH MUKCUH. Pa3nen YemroctHopoTeie. Haakmace
Pr10p1. OOm1ast 6uonoruyeckast ¥ MOpGoJOrHIecKas XapakKTepUCTUKU HaIKIacca pbl0 Kak
MEPBUYHOBOIHBIX YEIIOCTHOPOTHIX MTO3BOHOYHBIX. [[pHHIIMITBI OpraHU3aluy OOPHO-
JBUTaTeIbHONU CHCTEMBbI, OPraHOB JbIXaHUS, KPOBEHOCHOH U BBIJICIUTEIBHON CUCTEM PhIO Kak
BOJIHBIX JKUBOTHBIX. DKOJIOTHSI PhIO: OMOJIOTHUECKUE TPYIIBI M COOTBETCTBYIOIINE
Mopdodu3nonornyecKre aIanTauy; pa3sMHOKEHUE, MUTPALMK; TIPOMBICIIOBOE 3HAaUYE€HHUE PHIO,
prr6oBocTBO. Kimace Xpsmiessie peiobl. Mopdonornueckue 1 OMOIOTHYECKUE OCOOCHHOCTH
KJacca; ceurpuieckue 4epTol crpoeHus u pusuonoruu. O030p opraHu3anuy 1Mo CUCTEMaM
opranoB. OCOOEHHOCTH pa3MHOKEHUS U pa3BUTHA. CUCTEMa Ki1acca: OTPSAIbI aKyJl U CKaTOB.
[TpoucxoxaeHne 1 HBOIIOUS XPAIIEBBIX PBIO; MPoOieMa MPOUCX0KICHHUS MAPHBIX KOHEYHOCTEH.
Kracc xocTHBIE pBIOHI.



XapakTepucTuKa U cucTeMa Kinacca. HaqoTpsapl KUCTEeNephiX U ABOSKOBIIIAIINX, HX MECTO B
HBOJIIOIUH U crcTeMe pri0. Mopdomoruueckue u 6uonorndeckre ocodeHHocTH kiacca. O630p
OpraHM3alUH M0 CHCTEMaM OPraHOB KOCTUCTBIX pbIO. [IporcxokaeHne KOCTHOW TKaHU | €€ POJIb B
HBOJIIOIMH PBIO. PazMHOKeHHE 1 3200Ta 0 MOTOMCTBE. DBOJIIOLIMOHHOE PA3BUTHE PHIO U X
MIOJIOKEHHUE B CHCTEME MTO3BOHOYHBIX.

Tema 1.1.5. Knacc 3emHoBOHBIE. OCOOEHHOCTH aHATOMUU U 3KoJoTuH. PazHooOpasue
3eMHOBO/IHBIX.

Hanxnacc Yerseponorue. ITponcxoxaeHrne Ha3eMHBIX TO3BOHOYHBIX. DKOJOTHYECKUE U
Mopdoduzronornyeckre NpearnoChUIKU BEIX0/1a TO3BOHOYHBIX Ha cymry. [laneo3oiickue
3eMHOBOJIHbIE — cTerouedanbl (MaHIUPHOTOJIOBBIE) KaK MEepPBbIC MPEACTaBUTENH Kilacca
3eMHOBOAHBIX. Kitacc 3emHOBOIHBIE (aMpuOum). O6mmas 6uonornueckas u Mopdonornyeckas
XapaKTepUCTHUKH Kiacca. [ 1aBHbIe MOp(OIOTHUECKre IEPECTPORKH B CBSI3U C BBIXOJIOM
MO3BOHOYHBIX Ha CyIIy: (JOPMHPOBAHUE HA3EMHOT'O TUIIA KOHEUHOCTEH, JIETOYHOTO JbIXaHUs,
PEKOHCTPYKIUS CUCTEMBI KpoBooOpatieHus. buomorus amdubmii: o0CHOBHBIE 3KOJIOTHYECKHE
IpYMIIbL, TUTaHUE, Pa3MHOXKEHUE U pa3BuTHE. CUCTeMa Kiacca: OTpsAabl OE3HOTHUX, XBOCTAThIX U
6ecxBOCTBIX aM(puOUii; 0cOOEHHOCTH UX CTPOCHHS B CBSI3U C 00pa3oM xu3HH. I'eorpaduyeckoe
pacrpocTpaHeHHe U MPAKTHIECKOE 3HAYCHNE 36 MHOBO/IHBIX.

Tema 1.1.6. Knacc [Ipecmbikarommecs. Otpsinbl. OcobeHHOCTH 00pa3a KU3HU.

Mopdornoruueckue u GU3NOIOTHUECKUE OCOOCHHOCTH aMHHUOT 10 CPABHEHUIO C aHAMHHSIMH.
PasButue; crpoenue siia, 00pa3oBaHue 3apobIIeBbIX 00010ueK. CTpOCHHE KOKHOTO TIOKPOBA U
ero mpou3BoAHbBIX. [lepecTpoiika BRIAEIUTEIHLHON CUCTEMBI. 3HAYCHHE ITUX MTPEOOpa30OBaHUN KaK
npUcrocoOIeHn K Ha3eMHOMY 00pa3y ku3Hu. MophoOuonornueckas XapakKTeprucTUKa PEeNTHINI
KaK MEepBOTo KJ1acca MepBUYHOHA3EMHBIX T03BOHOYHBIX. [IporpeccuBHbIe peodpa3zoBaHus
KOHEYHOCTEH, 0CEBOTro cKeeTa, uepena. Opransl gpixanus. CTpoeHHe cepalia U KpOBEHOCHOU
cucteMbl. buosorus pentunuii: reorpadguyeckoe pacpocTpaHeHUe, YKOJIOTHIECKUE TPYIIIIHI,
pPa3MHOXKEHHUE, JIEMEHTBI TEpMOpEryJsiluu. [Iutanne u 3ammra oT BparoB. JKOHOMHUYECKOE
3HaueHue npecmplkaromuxcs. Cucrema kiacca. Ilogknacces! simeporagos (rarrepusi), KpOKOIUIOB,
YeurynqarThbix (OTpsIbI SIIEPHUL], 3MEH, XaMeJIeOHOB), Yepenax; KpaTrkas Mopgo-oronornyeckas
XapaKTepUCTHKa NojkiIaccoB. IIpoucxoxaenne u 3Boitonus npecMpikarouiuxcs. Mckonaemsie
¢bopmBl, HX 3KOIOTHYECKOe U MOp(dosIoruueckoe pazHoodpasue. JlpeBHre MPeCMBIKAIOIIUECs KaK
IIPEIKH MIEKOIUTAIOINX U NITULL.

Tema 1.1.7. Knacc IItunbl. AHaTomust u 9konorust. OCOOCHHOCTH CKelleTa M aJanTalus K IMoJeTy.
IIpakTHKyM 1O rojocam ITHL.

OCOOEHHOCTH CTPOEHUS MTHUI] KaK AMHUOT, TIPUCTIOCOOUBIINXCS K MOJIETY. AJTAalITUBHBIE YEPTHI B
CTPOEHUH U (QYHKIIMU CKEJIETa, BIXaTeIbHON CUCTEMBI, CEp/Ila U CUCTEMBI KPOBOOOPAIICHUS;
roMOMOTEepMHUSL U TepMOperyJisiius. buonorus nrui: reorpadgudeckoe pacpocTpaHeHue,
HKOJIOTUYECKUE TPYIIIBI; TIOJIET M €r0 BapUaIliK B CBS3U C OMOJIOTHE; pa3MHOKEHUE U Pa3BUTHE,
3a00Ta O MOTOMCTBE; MUrpaluy nTull. [TuTanne 1 HapoAHOXO35MCTBEHHOE 3HAYEHUE NTHUIL; IITUIIBI
KaK UCTPeOUTEN BPEIHBIX HACEKOMBIX U IPBI3yHOB; OTPULIATEIbHOE 3HAU€HNE HEKOTOPHIX BUIOB B
CEJIbCKOM XO35ICTBE, MEULIMHE U aBUalMK. [IpOMBICIIOBBIE U TOMAIIHUE NTULIBI; ITULEBOACTBO.
OxpaHa ¥ npuBieyeHue nojie3Hslx nTui. Crucrema kinacca ntul. [logknacces! sSepoxXBOCThIX U
BEEPOXBOCTHIX. Pa3eneHne BeepoXBOCThIX Ha OECKUIIEBBIX, IIABAIOIINX U KHJIEBBIX (JIETAIOLIHX).
KpaTkas xapakTepucTHKa riaBHEHIINX OTpsioB. [IporcxokIeHne NTUL; apXEONTEPUKC U IpyTUe
uckornaemsie popMmbl. [IpakTHueckoe 3aHATHE MO ONPEAEICHUIO TOJIOCOB NTHII.

Tema 1.1.8. Kimacc Mnekonuratomue. XapakTepuCTUKA OTACIBHBIX OTpsAA0B. IIoHsATHE 0 3yOHBIX
bopmynax.



OOm1as xapakrepucTrka kiacca. OCOOEHHOCTH CTPOEHUS, CBA3aHHBIE C IIPOUCXO0XKICHHUEM OT
JOPEBHEHIINX PENTUINHI; YEPThI IIPOIPECCUBHON IBOJIIOLIUH; TOMOMOTEPMUS U €
MopdodyHKIIMOHATEHBIE OCHOBEL. MHOTOOOpa3ue Kiacca B CBSI3U C OCBOCHUEM PAa3IMUHBIX
HKOJIOTHYECKUX ycIoBHA. MopdodyHKIIMOHATBHBIN 04epK OCHOBHBIX CHCTEM OpPraHOB.
OcCOoOEHHOCTH CTPOEHUS LIEHTPATbHOI HEPBHOM CUCTEMBI M TOJIOBHOTO MO3Ta; CIIOKHBIE (POPMBI
noBeeHns. OCOOEHHOCTH pa3MHOKEHHS U Pa3BUTHUS; 3200Ta 0 MOTOMCTBe. bruonorus
MJICKOITUTAOIIHMX.

Jlabopamopnvie u npakmuyeckue pabomul
1. V3ydeHue 3BOJIOLUU Cep/Ila MO3BOHOYHBIX OT PBIO 10 MIIEKOMTUTAIONINX (Ha MAaKeTax).
2. HW3ydeHue 3BOIIOLNHU TOJIOBHOTO MO3Ta TO3BOHOYHBIX OT PHIO O MICKOMUTAIOMUX (HA
MaKeTax).

Tema 1.1.9. Paznoo6pazue Muekonutaromux. OCOOEHHOCTH 3KOJIOTHU U 00pa3a KU3HU.

I'eorpaduyeckoe pacpocTpaHeHUE; IKOJOTHIECKUE TPYIIBI, BTOPUIHOE OCBOSHUE BOIHOM CpPEIbI.
[Tutanue, MeCcTO B SKOCHCTEMAaxX. 3aracaHue KoOpMa, MUTPAIIAH, CIISTYKA U IPYTHE MPUCTIOCOOTICHUS
K MePEKUBAHUIO HEOIATOMPHUSATHBIX YCIOBHA. 3HAUCHUE MIICKONMUTAIOIINX B )KM3HH YEIOBEKA.
[IpoMbIcOBBIE BUIBI, UX OXPaHA U BOCIPOM3BOJICTBO. Bpeaurenu cenbCKoOro xo3sicTaa,
MEPEHOCUYHKH MUIEMUYECKIX 3a00JIeBaHUH, MpobaemMa KOHTPOJIS UX YHCIEHHOCTH. JlomMalHue
MJICKOIIUTAIOIINE, OMOJIOTHYCCKUE OCHOBEI )KUBOTHOBOICTBA. CHCTEMA KiTacca MICKOIMUTAIOIIHX.
[Moaknacc sHneKIaTyuX MICKOMUTAIOMUX (IPOTOTEPUEB); MPEACTABUTEIH, PACIPOCTPAHECHHUE;
MIPUMHUTHUBHBIE YePTHI OPraHU3AINH, TPUCIIOCOOUTENBHBIE 0OCOOCHHOCTH; Pa3MHOKEHUE, Pa3BUTHE.
[Toakiacc »XUBOPOIAIINX MIIEKoUTatoMuUX (TepueB). MH(ppakiacc cymyaTsie; 0COOCHHOCTH
CTPOCHHSI, PAa3MHOXKEHUS, Pa3BUTHS; Teorpaduiaeckoe pacpoCcTpaHeHHE, YKOJIOTHUECKUN
napajuieNiu3M ¢ BRICIIMMU MilekonuTatommmi. MHppakiace mianeHTapHbie; MoppoOuomornaeckas
XapaKTepUCTHKA, IJIAICHTA, €€ CTPOCHHE U (QYHKIIUH; 0030p TJIABHEUIITNX OTPSIOB.
[TpoucxoxaeHne MICKOMUTAIONINX; BBIMEpIHE (POPMBI, UX CBSI3b C APEBHEUIIIMMHE PENTHIIUSIMU;
MIPOTPECCUBHASI 3BOJIOLIMS, IPUMEPHI BOJTIOLMOHHBIX PSAIOB (JIOIIaaAH, CJIOHBI). MecTo YenoBeKka B
CUCTeME MJICKOUTAIIUX. bronorndeckre u conuanbHbie (haKTOPhl B CTAHOBICHUH YEJIOBEKA.
MecTo u posb yenoBeka B 6uocdepe.

Jlabopamopnule u npakmuueckue pabomoi

CpaBHeHHUE cTpOeHHsI 3yOHOH CUCTEMBI Pa3IMUHBIX MIICKOMUTAIOIINX.

Tema 1.1.10. O6muit 0630p cTpoeHHs yepena y Terpamno. PasHbie BapuaHThl CTpOSHHS Yepena y
aMHHOT. Yepen miekonuraromux. CBsa3b YEIIOCTHOTO U CIyXOBOTO alaparoB. Pa3Hble BapuaHThI
CTpOEHUS 3yOHON CHCTEMBI B Pa3HBIX TPYIIaxX MICKOIHUTAIOLIHX.

I1yTu 3Bosmonuu oceoro uepena. llossiaenue yemocreil. BapuaHTsl KperieHus 4enoCcTen K
yepeny. PacrionoxeHne BUCOUHBIX OTBEPCTUI HA Yepelie: CUHAICH/IbI, aHATICUbI, THATICUBI.
[TosiBnenue cpeanero yxa. CpeaHee yxo Kak xa0epHas miesb. JBOouUs 3y0oB. ['eTepoioHTHAS
3yOHas cucTeMa: MPerMyIlecTBa U HeIOCTATKH.

Tema 1.1.11.91omorus

HCHTpaHBHaSI HCpPBHAA CUCTEMA MMO3BOHOYHLIX, OCHOBHBIC 3TAllbl €€ 3BOJIIOLUUA B DALY
m03BOHOYHBIX. O030p 0coOeHHOCTEH TTOBEICHHUS TO3BOHOYHBIX.

Pazgen 1.2. 300J10r1e 0€Cno3BOHOYHBIX

Tema 1.2.1. Beenenue. O630p OCHOBHBIX TPYIIT NPOCTEHIIINX.



CoBpemennas kinaccupukanus sykapuot. O0mias xapakrepucTika Haanapcersa Excavata. O6mas
xapakTtepuctuka tuna Euglenozoa. Ctpoenue, »KM3HEHHBIE IIUKJIBI 1 MEIUIIUTHCKOE 3HAUCHUE
napasutTudeckux kuHeroractoBbix (Trypanosoma, Leischmania). O6mas xapakrepucTiuka
Haatuna Apicomplexa. CTpoeHue, )KU3HEHHbIN UK U MEIUIIUHCKOE 3HAUEHHUE MPEJICTABUTEII
KpOBSIHBIX criopoBuKoB (Haemosporidia) — manspuitnoro minazmoaus (Plasmodium). OOmias
xapakTtepuctuka Pecanunsix npocreimux (Ciliophora). Opranusanus saepHoro anmapara
pecHUYHBIX npocteimux. O6mas xapakrepuctuka HaanapeTBa Rhizaria. O0miast xapakTepucTika
tuna Foraminifera. O0Omias xapakrepuctuka tTuna Radiolaria. 3anuexxrytukossix (Opisthokonta).
Ctpoenue u OMOJIOTHsI BOPOTHUYKOBBIX KryTHKoHOCcHEB Choanoflagellata. Mecto
MHOTOKJICTOYHBIX )KUBOTHBIX B CHCTEME 3yKapuoT.

Jlabopamopnule u npakmuueckue pabomoi
N3ydyeHne nmpocTeninX Ha IpUMeEpPEe TOTOBBIX MUKPOIIPEIIAPaTOB.

Tema 1.2.2. I'yOku: pasHooOpasue, Tupbl cTpoeHusi. O6pazoBaHHE MHOTOKIETOYHOCTH.
Crpekaromue: Kopajuibl, THAPo30a, ciudozoa. CTpoeHue, sxu3HeHHbIN UK. [losBieHne
OunarepaibHON CUMMETpPUH.

[Tpobnema mpoUCX0KACHNSsI MHOTOKJIETOUHBIX KUBOTHBIX OO111as XxapakTepucTuka HaaTuna ['yook
(Porifera). Buemnsist MOpQo10rys 1 OCHOBHBIE THITHI aHATOMUYECKOTO CTPOEHUSI T'YOOK U
opranusanus rnporecca ¢puinbrpannu. CTpoeHue JUUNHOK U UX MeTaMop(03. DKOJIOTHIECKOe
snaueHue ryook. Tum Crpekaromux (Cnidaria). XKusnennsiit ki Kopamnos (Anthozoa).
CooTtHorieHne OunarepaibHON U pagualbHOW CUMMETPUU B CTPOSHUH LIECTUITYYEBBIX KOPAJLIOB.
PaznoobOpazue cTpoeHus KOJOHUI BOCBMHITYUYEBBIX KOPAJUIOB. JKU3HEHHBIN LIUKI IpeICTaBUTENCH
noaruna Meny3oBbix (Medusozoa). Kinace I'mapo3oiinsix (Hydrozoa) - mporpeccuBHast rpymmna
Cnidaria. OCOOEHHOCTH TUCTOJIOTMUYECKON OPTaHU3AINH THIPO30IHBIX.

Tema 1.2.3. Iliiockue 4epBu: TypOCIIISIpUH, TPEMATObI U JICHTOUHBIEe 4epBU. CTpoeHHe,
YKU3HEHHbIE HUKJIIBL. [TapasuTnueckue Kpyrible YepBU, CTPOCHUE, KU3HEHHBIE [IUKJIBI.

[TpoGema mpoucxoxaeHus OuaTepalbHO-CUMMETPUYHBIX KUBOTHBIX (Bilateria Triploblastica).
O6mas xapakrepuctrka tuna [Inockux yepseit (Plathelminthes). Pasnoo6pasue mopdonoruu
CBOOOTHOXKHMBYIIMX IJIOCKUX yepBeld. OO0Ias xapakTepucTuka Hajakinacca Neodermata.
Knaccudukanus Neodermata. OGmmas xapakrepuctuka kiacca Jlentounsix uepseit (Cestodes).
Kuznennsrit nukn necron. O6mas xapakrepuctuka kiacca CocanbiukoB (Trematodes).
JKuzneHHbIH IUKIT TpemMaToa. MeIUIMHCKOE U BETEPUHAPHOE 3HAUCHHUE MAPAa3UTHIECKUX IIIOCKUX
4yepBei.

Tema 1.2.4. KonpuaTelie 4epBU: MOJUXETH U 0JUroxeTsl. Ctpoenue u 6uonorus. OcoOeHHOCTH
TPOXO(OPHBIX KUBOTHBIX. CTPOCHHUE TUUNHKH.

[TpoucxoxxaeHne BTOPUYHOM MMOJIOCTH Tena Tpéxcinoitubix Bilateria. OcHOBHBIE GyHKINU 1IeTIOMa!
OTIOpHAasi, BbIIeTUTeNbHas, onoBas. Konpuareie uepsu (Annelida). Cucrema tuna Annelida.
Buemnsas mopdomorus, pacuieHeHHe Tella 1 aHATOMHUECKOE CTPOCHHUE MHOTOIETHHKOBBIX YepBEi
Polychaeta. Mopdomnorus u anaromusi ManomeTuHKOBbIX yepBeit (Oligochaeta) u musBok
(Hirudinea).

Jlabopamopuvie u npakmuyeckue pabomul
IIpenapoBka AOXAEBOIO YEPBSL.

Tema 1.2.5. Mommocku. Ctpoenue. Dxosorus. Paznoobpa3ue 1 0CHOBHBIE TAKCOHBI.

OO6mas xapakrepucTuka Tuma MoutrockoB (Mollusca). Ctpoenue, pa3sMHOXKEHHE, Pa3BUTHE,
NaJICOHTOJIOTHYECcKas JieTonuck. Mopdonorus u anaromus Polyplacophora. O6mas



XapakTepucThka rnoaruna PakoBuHHbIX MouttockoB Conchifera. Mopdonorus u anatomust
Momnomnakodop (Monoplacophora). OcoOeHHOCTH I1aHa CTPOEHUS J[ByCTBOpYATHIX MOJUTIOCKOB
(Bivalvia). Xapaxtepuctuka I'onoBonorux (Cephalopoda) u BproxoHOTHX MOJTIOCKOB
(Gastropoda).

Tema 1.2.6. Xenmuuepossie. CTpoeHHUE, IPOUCXOKACHHE, Pa300P OCHOBHBIX TPYIII.
Oo6mas xapakrepuctuka tumna Ynerncronorux (Arthropoda).

OcHoBHbIE XapakTepucTuku Tuna Ynenncronorue. CTpoeHne NEPBUYHO IBYBETBUCTOM
KOHEYHOCTH WICHUCTOHOTHX. [IpoGiieMa cerMeHTapHOro cocTaBa roJIOBHOT'O KOHIIA COBPEMEHHBIX
YJICHUCTOHOTUX. [ OMOJIOTHSI CErMEHTOB TOJIOBHOT'O KOHIIA B PA3JIMYHBIX TPYHIIaX COBPEMEHHBIX
yneHucToHorux. O6mas xapakrepucruka Xenuneponbix (Chelicerata). Knaccuduxanus
Chelicerata. MepoctomoBsie (Merostomata) — IPUMHUTHUBHBIC TIPEACTABUTENN XEIULIEPOBBIX.
Oomas xapakrepuctrka [Taykoobpasubix (Arachnoidea). IlpucnocoGnenus maykooOpa3HbIX K
KM3HM Ha cylie. BHemrHsas mopdoorus, anaToMust 1 OMOJIOTHs CKOPITMOHOB (Scorpiones) u
compnyT (Solifugae), maykoB (Aranei) u kiemei (Acari). MeTUIIMHCKOE U BETEPHHAPHOE 3HAUCHUE
KJIeIIeH.

Tema 1.2.7. PakooOpa3Hbie. DBoIOUS, pasHOOOpa3ue, CTPOCHNUE.

Oo6mas xapakrepuctuka Pakooopasnsix (Crustacea). CTpoeHHE U IPOUCXOXKICHUE IBYBETBUCTOM
KOHEYHOCTH paKooOpa3HbIX. AHATOMHUUYECKasi OpraHU3alys paKooOpa3HbIX. JKOIOTHIECKOEe
pasHooOpasue pakooOpa3HbIX. Poib pakooOpa3HbIX B PYHKIIMOHUPOBAHHHM MOPCKUX COOOIIECTB U
co00IIeCcTB KOHTUHEHTAJIBHBIX BOOEMOB. [IpakTHueckoe 3HaUeHnEe paKoOOpa3HBIX.

Tema 1.2.8. Hacekomsbie. CTpoeHune umaro. Pazdop xapakTepHbIX MPU3HAKOB CEMEHCTB.

[Mpoucxoxnenue [llectunorux (Hexapoda) u ux ¢puiioreHeTHYECKUE CBSI3U C paKOOOPa3HBIMH.
Pacunenenue tena Hexapoda: cerMeHTapHBIN COCTaB rOJIOBBI, TPYIU U OproliKa. AHATOMUYECKast
opranusanus Hexapoda. Paznoo6pasue nuunnouHoro passutusi Hexapoda. [Ipoucxoxaenue
KPBUIbEB: KIIACCHYECKUE U COBPEMEHHBIE TUIIOTE3bl. bruocdepHas GpyHKINSI HACEKOMBIX.
[IpakTryeckoe 3HauUeHNE HACEKOMBIX. Hacekomble — mepeHoCunky HHPEKIIMOHHBIX O0Ie3HeH
4eJI0BEKA.

Jlabopamopnule u npakmuueckue pabomoi

IIpenapoBka Magarackapckoro Tapakasa.

Tema 1.2.9. rnokosxue: MOPCKHE 3BE3/Ibl, MOPCKUE JIMITUU, OQUYPbI, MOPCKHE €3KH, TOIOTYPHH.
[TommyxopmoBsie, 00IIast XapaKTePUCTUKA TPYTIITHL.

[TonoxeHne BTOPUUHOPOTHIX B CUCTEME KHBOTHOTO IapcTBa. COBpeMEHHbIE MPEICTaBICHUS O
cucteme BTopuuHOpOoThIX. O0mue npusHaku Urinokoxx (Ambulacralia). Obmas xapakrepucTuka
[Tonyxopnossix (Hemichordata). Mopdonorus u anatomuueckoe crpoeHre KumeuyHoapImanmmx
(Enteropneusta) u Kpsutoxxabepubix (Pterobranchia). O6mas xapakrepuctuka Mriokoxux
(Echinodermata). Opranu3zaiiusi CTEHKHU Tejla UTJIOKOXKHUX, CTPOEHUE U (POPMHUPOBAHUE CKEIIETHBIX
3JIEMEHTOB. AHaTOMUYECKOE CTPOSHHE UTTIOKOKHX HA IPUMEPEe MOPCKUX 3BE3/1. AHATOMUS
0CEBOro KoMIuiekca opraHoB. CTpoeHHe JIMYMHOYHBIX GopM uriokoxux. [Ipoucxoxaenue
panuaNbHON CUMMETPHU UTTIOKOXKHX.

Pazgea 1.3. DBosaouus

Tema 1.3.1. Cunrernueckas Teopus 3Boonuu. [locTpoeHne 7BOIIOLIMOHHBIX 1€PEBLEB.
Wnes sBomonuu Kak GpyHIaMeHTaIbHast OCHOBA COBPEMEHHON Hay4YHOM KapTUHBI MUDA.



OmnpeneneHne MOHATUS «3BOOLHs». OCHOBHBIE YepPThI OMOJIOTHUECKOM Botomu. [Ipeamer
U3y4YCHUS TEOPHH DBOJIIOLIUHM U MECTO 3TOH 00JIACTH 3HAHUSI B CHCTEME OMOJIOTMYECKUX
JIMCUMILIMH. 3a/1a4¥ U METOJIbI MCCIIC0OBAaHMS. BaKHOCTD IBOIOIMOHHBIX HJICH B OMOJIOTHYECKOM
MHUPOBO33PEHUH. DBOIIONHS -BCeoOIIIee IBICHHE OMOIOTUYECKOr0 YPOBHS Opranu3anuu. Poib
OMOJIOrMYECKOT0 MHOT000pa3usi Kak BEAYIIEro (hakTopa yCTONYMBOCTH KHUBBIX CUCTEM H
ouocdepsl B 1iesioM. Heo0XoauMocCTh mepexojia OT aHTPOMOIEHTPUIECKOTO K

O6uocepHOMY MBIIUICHUIO. [I[pHUMHBI CII0KHOCTH U3YUYEHHS HBOJIOIMOHHOIO IpoIiecca.
DMIHUpHYECKUE HCCIICI0BAHMUS ITyTeH MPeoOpa3oBaHusl OPraHUIeCKOro Mupa. 3HaUCHHE TEOPUH
ABOJIFOLIUY JUIsl HAYYHON M IPAKTHYECKOH JICITEIIbHOCTH YEI0BEUECKOTro 00IIecTBa

Tema 1.3.2. OCHOBHBIE JABIKYIIIHE CHITBI DBOJIONWHU. ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOP.
[TonoBoit oT6OP.

EctecTBeHHbII 0TOOp Kak ABIXKYyIIas cuia sBotorun. CiaydaiiHO HalpaBIeHHbIE IPOIIECCHI.
Peanuzanus ecrecTBEHHOTO 0TOOpa B pa3IMyHBIX BUAaX O0pbOBI 3a cymiecTBoBaHue. [1onoBoii
oT00p. Mukpo- u Makpo3Botoius. [1yTu u HanpasiaeHust SBorouy. [Tomynsaius Kak equHuIa
sBomtorun. M3omsmus. Kputepun Buaa. JlokasarenbcTBa 3BOMIONNN. MICKyCCTBEHHBIH 0TOOP Kak
METOJ CeIEeKIMU. MaccoBbIi U MHIUBUAYAIBHBIA 0TOOD.

Tema 1.3.3. Dpbl 1 IepUOBI TEOJIOTHUECKOM JIETOMHUCH.

Bo3HukHOBeHMe m1aneTsl 3emitst. Teopuu 3apoxkaeHus KU3HU Ha 3emie. Bo3HUKHOBEHNE
IIPOKapUOTHUYECKOU KiIeTKU. [logBnenue sykapuot. [lepBuunsliii okeaH. [IpuHIuUI BeIACIICHHUE 5D U
MIEPUOJIOB B FEOXPOHOJIOTHYECKOH Tabnulie. Pa3BuTHE )KUBOTHOTO U PaCTUTEIBHOTO MUPA B
pasnuyHble 3pbl 1 nepuosl. [Ipeodnanatomue Buabl. MeToabl onpeaeneHus BO3pacTa OCTAHKOB.

IIpodunbneblii 6;0k 2. KieTounsle npoueccbl
Tema 1.1. buonorus kak Hayka

Buronorus xak KOMIIJIEKCHAsE HayKa, METO/Ibl HAYYHOT'O TTO3HAHUS, UCTIOJIb3yEeMble B OMOJIOTHH.
CoBpeMmeHHbIe HanpaBiaeHus B 6uosioruu. Posb 6uonoruu B popMUpOBaHUH COBPEMEHHOM
HAYYHOH KapTHUHBI MHpa, IPAKTUYECKOE 3HaUeHUEe OMOJI0rnyecKuX 3HaHui. CyIIHOCTh KU3HU U
CBOMCTBA KMUBOI'0. Y POBHHU OpraHU3aLlMH )KUBOW MaTepUu. bHOJIOrn4ecKkrue CUCTEMBI KaK IPeIMeT
W3Yy4YCeHUS OUOJIOTHH.

Jlabopamopnule u npakmuueckue pabomoi
Vcnonp30BaHue pa3aMyHbIX METOJIOB MIPU U3yUEHUH OHOJIOTHYECKHX 0OBEKTOB.
Tema 1.2. MonekynsipHble OCHOBBI U3HU

XuMuueckuil coctaB KieTku. Heoprannyeckue BelecTsa B KJIETKE U UX 3HaueHue. OpraHndyeckue
BemiecTBa. buonomumepst. Yrinesonsl. Jlunuapl. benku u ux GyHkmun. Mexanusm aeicTBus
¢depmenToB. HyknennoBsie kuciotsl, AT®. J[pyrue oprannyeckue BEIecTBa KICTKH.
HanorexHonoruu B 6M0JIOTHH.

Tema 1.3. Kitetka u HekJieTOUHbIE (HYOPMBI KU3HH

Hcropus nzydyenus kinetku. Lluronorus, Metoas! qUTOI0ruu. POsb KII€TOUHON TEOPUH B
CTaHOBJICHUHM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUpa. DyKapHOTHYECKas KJIeTKa.
OCHOBHBIE YaCTH U OPTaHOU[BI KIETKH, NX GyHKUMU. Ku3HeAesTeabHOCTh KIeTKH. [{uTomnasma.
Oyxkapuoruueckas kinerka. Kierounoe aapo. Ilpokapuorndeckas kinerka. OCHOBHBIE YacTH U
OpraHOU/Ibl IPOKAPUOTUYECKOH KIIETKH, UX (PyHKIUH. BUpychl — HeKIeTouHas popma KU3HH,
MepbI MPO(UITAKTUKYA BUPYCHBIX 3a00JI€BaHUH.

Tema 1.4. OOMeH BelIECTB U SHEPTUU B KIETKE



Knerounsiit Metabonu3m. depMeHTATUBHBIN XapakTep KIETOUHBIX peakiuii. HacnencTBeHHas
uHpopManus U e€ peanuszauus B KieTke. buocunres Oenka. Marpuunbie peakiui. OOMEH BEIIecTB
U TIpeBpalleHue SHeprun. DHepreTuyeckuii oomen. [lnactuueckuit oomen. doTocunres,
XEMOCHUHTES3.

Tema 1.5. PazMHOX€HNE U MHIMBUyaJIbHOE pa3BUTHE

Knerounsrii ukin: uatepgasa u nenenue. Muros u ero 3nauenue. ComMmaTuyeckye U MoJIOBbIe
KJIETKH. Melio3 u ero 3HayeHue. @opMupoBaHue MOJOBBIX KJIETOK Y IIBETKOBBIX PACTCHUN U
MO3BOHOYHBIX KUBOTHBIX. OCOOCHHOCTH OJTHOKJIETOYHBIX, KOIOHUAIBHBIX 1 MHOTOKJICTOYHBIX
opranu3mMoB. OCHOBHBIE IIPOLIECCHI, IPOUCXOASIINE B OpraHu3Me. Pa3sMHOKEHNE OpraHu3MOB
(Gecnonoe u mosoBoe). J{BoitHOE OIUIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHUH. Buibl omnogoTBopeHust
y ®KHUBOTHBIX. CIIOCOOBI pa3MHOXKEHHSI Y pACTEHUH U )KUBOTHBIX. JKM3HEHHBIE IIUKIIBI PA3HBIX TPYIII
opranu3moB. IHIuBUAyanbHOE pa3BUTHUE OPraHU3MOB. Perysnus nHIUBUyaJIbHOTO pa3BUTHS.
Omntorenes yenoseka. [IpuunHbl HapylIeHUH pa3BUTHs. PenpolyKTUBHOE 310pOBbE YEIOBEKA;
MIOCTIC/ICTBUSI BIUSHUS aJIKOTOJIsl, HHKOTHHA, HAPKOTUYECKUX BEUIECTB HA SMOPHOHAIBHOE
pPa3BUTHE YEIIOBEKA.

Jlabopamopnvie u npakmuyeckue pabomul

1. Habmionenune MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa HAa TOTOBBIX MUKPOIIpETaparax.
2. H3ydeHue cTpoeHMs MONOBBIX KJIETOK Ha FOTOBBIX MUKpOIIpenapaTax.

Tema 1.6. Hacine1cTBEHHOCTh U U3MEHYHUBOCTD

['eneTuka, MeTobl TeHETUKU. [ eHeTHUECKasi TEPMUHOJIOTHS M CUMBOJIMKA. 3aKOHbI
HacneactBeHHocTH ['. Mennens. MoHornOpuHoe cKpeuiuBanyie. 3aKOHOMEPHOCTH HACIIEJOBAHUS.
JlurubpuaHOe CKpermBaHue. X pOMOCOMHasI TEOPUS HacleACTBeHHOCTH. OnpeaeneHue momia.
CuemnieHHOE ¢ ITOJI0M HacaeaoBaHue. [ 'eHeTrka yenoBeka. HaciencTBeHHbIe 3a001€BaHus
YeloBeKa U X MPeIynpexaeHne. ITUIECKUE aCTIeKThl B 00JIaCTH MEAUIIMHCKON TeHETUKH.
I'enorun u cpena. Henacnencreennas u3smeHunBoCTh. HacnencreeHHas n3MEHUMBOCTD. ['eHeTnka u
310pOBbE UeJIoBEKa. MyTareHsl, uX BIUSHUE Ha 310POBbE UeIOBEKa. JIOMECTUKALINS U CENEKLIMS:
OCHOBHBIE METOJIbI M JOCTHKEHUSI. bUOTEXHOIOr M, €€ HAIIPaBJICHHS U NIEPCIIEKTUBBI PA3BUTHSL.
Brobe30macHOCTb.

Jlabopamopuvie u npakmuyeckue pabomul

1. W3ydenue MoaudUKaMOHHON N3MEHYMBOCTH, TIOCTPOCHNE BapUAIIMIOHHOTO psja U
BAPUALIMOHHON KPUBOM.

2. Amnanu3 MyTanuil y 1po30¢uiibl Ha TOTOBBIX MUKpOIIpenaparax.

3. CocraBieHue U aHajIu3 POAOCIOBHBIX YEJIOBEKA.

Hpopuniabubiii 610k 3. BoTaHMka BbICIINX PACTEHUH
Tema 1.1. Mxu, XBomwy, [Inaynsl, [TanmoporHukoo6pazueie. OCOOEHHOCTH AaHATOMUU U
Mopdosorun. JKU3HEHHBIE ITUKIIbI.

Brixon pactenuit Ha cymry. [losiBienue Tkanel 1 opraHoB pacteHuil. OTinyue TramionaHON TUHUN
HBOJIIOIMH pacTeHUi oT aumonaHoi. Otaen moxoobpasueie (Bryophyta). Ocobennoctu
KHU3HEHHOTO0 LuKiIa. O0mas Mop(hosioro-aHaTOMHUECKasi XapaKTepHCTHKa, pazMHokeHune. Kiacc
[Teuenounuku (Hepaticopsida). Knacc JIucrocre6ensubie Mmxu (Bryopsida). XapakrepHsie
0c00EHHOCTH cTpoeHHs ramerodura u copodura, pasMHOKeHUE. BHenHee u BHyTpeHHee
CTpOeHHuE raMeTopuTa u cropodura, reorpaduaeckoe pacnpocTpaHeHHE U 3HaUCHHE,
npencrasutenu.Otnen Punneodpasusie (Rhyniophyta). Punreobpa3nbie kak HauanbHBIH HTaIl
HBOJIIOIMH BBICIIUX PACTCHUNA. BpeMsi BOSHUKHOBEHUS U yCIOBUS pou3pacTanus. PazHooOpasue u
0COOEHHOCTH BHEIIHETO M BHYTPEHHETO CTPOCHHUS, PA3MHOKCHHSL, YKU3HEHHBIN ITHKII,
knaccudukanus, npeacrasutenu oraena. Oraen [lnaynoobpasusie (Lycopodiophyta).



[Tpoucxoxaenue, >Ku3HeHHbIE (POPMBI MTpeacTaBUTENEeH. XapaKTepHbIE YePThl BHELIHETO U
BHYTPEHHETO CTPOEHUS OECIOIOro U MoJ0BOro nmokoyieHui. Otnen XBomeoOpas3Hble
(Equisetophyta). Obmiast xapakTepUCTHKa OT/IeNA: KU3HEHHBIH IIUKJI, MOP(OIOr0-aHATOMUYECKHE
0COOEHHOCTH BETeTaTUBHBIX OPraHOB, pa3BUTHE U CTpoeHue cropodura. Otaen
[Tanopotaukoobpasusie (Polypodiophyta). O6mas xapakrepucTuka oTaena: 0COOEHHOCTH
’KM3HEHHOTO LIMKJIa, BHEIIHETO U BHYTPEHHETO CTPOEHUS CrIOpoduTa U raMeTopura.
DBOIIIOLIMOHHOE 3HaYEHUE pa3HOCTIOpoBOCTH. [IpencTaBieHne o mporuMHOCTIEPMONIOO0HBIX KaK
BEPOSATHBIX MPEIIIECTBEHHUKAX CEMEHHBIX PACTCHHA.

Tema 1.2. 'onocemennsle u [IokppITOCEMEHHBIE. DBOJIOLNS PACTEHNUIN U LIEHTPBI IPOUCXOXKACHHUS.

OOm1re 4epThl CEeMEHHBIX PACTEHUH KaK BBICIIETO 3Tara dBOJIIOLUU PACTUTEIBHOTO MUPA B
YCIIOBUAX CyIlld. Bo3HUKHOBEHHE cemsi3auaTka U CEMEHH, X OMOJIOTHYECKOe 3HAUCHHE.
CoBepIiiieHCTBOBaHHE MPOIIECCOB OIIOA0TBOpeHMsI. OOIIHe 0COOCHHOCTH JKU3HEHHOTO ITUKIIa
CEeMEHHBIX pacTeHUi, CBSA3b CO cropoBbIMH pacTeHusIMH. Kinaccudukarms. Otaen ['onocemennsie
(Pinophyta). Oco6eHHOCTH KU3HEHHOT'O IIMKJIA, CBSI3b CIOPO(HTA U raMeTOPHTa KaK Pe3yabTaT
CHJIBHOW PEIYKIIMH TOJIOBOTO MOKOJIEHUS HAa OCHOBE Pa3HOCTIOPOBOCTH. O0IIas XapaKTepuCTHKa
crnopo¢uTa, CTPOCHUE BETETATUBHBIX U PETIPOAYKTUBHBIX OPraHOB. My>KCKO#l raMmeTopuT
(mbuTBIIA), €TO pa3BUTHE, CTpOCHUE U QyHKIMU. CIepMaTO30HM/Ibl U CIIEPMHH, TayCTOpUANIbHAS U
nbUIbIeBas TpyOku. CeMs3a4aTok, ero pa3BUTHE U CTPOCHUE, TUTIOTE3bl BO3HUKHOBEHUS. Hyemryc
KaK MeracropaHruii. MeracroporeHnes u pa3BUTHE KEHCKOro ramMmeTodura, ero 0coOEHHOCTH U
¢yskuuu. Omaog0TBOPEHHE, Pa3BUTHE U CTPOCHUE CEMSIH. DKOJIOTHS U Teorpaduyueckoe
pacrpocTpaHeHHe TOJIOCEMEHHBIX, POJIb B OMocdepe 1 3HadeHue Ais yenoBeka. Otaen
[ToxpeiTrocemennsie (Magnoliophyta). O6mas xapakTepucTUKa MOKPHITOCEMEHHBIX. JKU3HEHHBIE
¢dopmbl. Pa3BuTHe U cTpoeHHE MY>KCKOTO U )KEHCKOro raMmeTopuToB. OIUIOA0TBOPEHHUE U pa3BUTHE
CEeMEHHU M IU10/a. PazinuuHble B3rIAAbI HA IPOMCXOXKACHUE U HBOJIOIUIO OTAeTa. OCHOBHBIE
HampaBJICHUsT MOP(OIOrMYECKON IBOIIOIMU TOKPHITOCEMEHHBIX. CpaBHUTENIbHAS XapaKTePUCTUKA
kiaccoB JIBynonsubie (Magnoliopsida) u Onnononshsie (Liliopsida); konndyecTBeHHBIE
COOTHOILICHUSI BAYKHEHIITNX TAKCOHOB (TIOKJIACCOB, OPSIIKOB, CEMEHCTB, POJOB U BUJIOB).

Tema 1.3. AHaToMusi NEPBUYHOTO U BTOPUYHOTO CTPOCHUSA CTEOIIsI, pa3HOOOpa3He THIIOB CTEN.
MeTtamop(ho3bl.

OOm1ast xapakTepucTHKa 100era, ero COCTaBHbIE YaCTH M UX B3aMMHOE PACIIONIOKEHHE.
Onpenenenue nousATHs "moder". MeramepHocTs nodera. BuyTpunoueunas ¢asa pazsutus moodera.
Amnekc nobera u ero opranooOpa3oBaTeNibHas JesTeIbHOCTh. BeTBinenue noderos. OCHOBHBIE
¢yukuuu crebisa. CrensipHas Teopust. OCOOEHHOCTH MEPBUYHOTO AaHATOMHUYECKOTO CTPOCHHUS
ctebuieil IBYIOJIbHBIX M OJTHOJIONBHBIX pacTeHui. [lepexoa oT mepBUYHOTO CTpOEHUs CTEOIS KO
BTOpruuHOMY. Pabora kamOusi. OGmmue 4epThl CTpoeHHs CTeOel ¢ TUTENbHBIM BTOPUYHBIM
YTOJILICHUEM.

Tema 1.4. AHaTOMUsI TEPBUYHOTO U BTOPUYHOTO CTPOCHUS KOpHS. MeTaMop(o3bl.

Omnpenenenue noHsATus "kKopeHs". OyHKIMHU KOPHS. 30HBI MOJIOJOTO KOPHEBOTO OKOHYAHMS.
[lepBuyHOE 1 BTOpUYHOE cTpoeHue KopHei. [Iporcxoxaenne u Mophoaorust KOpHEH B KOPHEBBIX
cuctemax. THUITbI KOpHEBBIX cUCTeM. MeTamMop(ho3Hbl.

Tema 1.5. Araromus nucra. Metamop¢o3sbl.

Jluct - 60koBoiIf opran nodera. Onpenenenue u GpyHkuuu. Mopdosiorust 1 aHaTOMUS JTUCTA.
JlucropacnonokeHue, ero OCHOBHBIE TUIIBI M 3aKOHOMEPHOCTH. JINCcTOBas Mo3auKa.
I'erepodpmmmms. Knaccudpukanuu auctseB. Metamop@o3bl.

Tema 1.6. [TonsTre 00 aHaTOMO-TOMOrpapUUECKUX 30HAX.



[TonsaTue 06 anatoMo-TonorpadUIecKux 30Hax, aHaTOMO-TONOrpaduIecKre 30HbI CTEOIS.
PaznooOpa3zue u sBomonus cren. M3meHnenue crpoenus crebdis, 00yclIoBIEHHOE BTOPHYHBIM
yTOJIIIEHHEM. AHATOMUS cTeOJIel TMaH U CYKKYJICHTOB; aHaTOMUSI KOPHEBHIL, SHAOAEPMA.

Tema 1.7. [IpakTuKyM 110 aHATOMUU PACTEHUH.

N3yueHnre TeXHUKU U3TOTOBJICHUS U OKPACKHU Mpenapara, U3roTOBICHUE MPEMapaToB CPE30B
Pa3HBIX OPTaHOB BHICIIUX PACTEHUH (KOPEHb, CTEOEID, JIUCT), 3apUCOBKA aHATOMUYECKUX

MperapaToB, TEXHUKA BHIOTHEHUS U O()OPMIICHUS] PUCYHKOB.

TemaTH4YecKOe IVIAHNPOBAHHE Kypca

IIpodunbnsblii 6510k 1. 30010rMs ¥ 3BOJIIONHA

IpyIHIL

KonnuectBo
Pa3nen / Tema
aK. 4.
Pasnea 1.1. 3oo10rust I103BOHOYHBIX 64
Tema 1.1.1. XapakTepucTika Xop10BbIX. Briciue u HU3MIKE XOPIOBBIE. 4
Tema 1.1.2. O60J109HUKH: OCOOCHHOCTH YKOJIOTHUH U 00pa3a KHU3HH. 4
Tema 1.1.3. becuepennbie. CTpoeHue 1 00pa3 JKU3HU JIAHIICTHUKA. 4
Tema 1.1.4. Boausle no3BoHouHble. Kpyrinopotsie. XpsiieBble 1 KOCTHbIE ]
pBIObI. OCOOCHHOCTH YKOJIOTHH U TIOBEICHUSI.
Tema 1.1.5. Kinacc 3emHoBoaHbIe. OCOOCHHOCTH aHATOMMHU U SKOJIOTHH. 4
Paznoobpazue 3eMHOBOIHBIX.
Tema 1.1.6. Knacc [Ipecmbikarommecs. Otpsinbl. OcobeHHOCTH 00pa3a 4
KHU3HH.
Tema 1.1.7. Knacc IItunel. Anaromus u sxosiorus. OCOOEHHOCTH CKelleTa ]
U ajanTanus K nosiery. [IpakTukyM 1o rojocam NTHLl.
Tema 1.1.8. Knnacc Mnekonuraromue. XapakTepucTHKa OTAEIbHbBIX ]
otpsioB. [Tonarue o 3yOHBIX Gopmyiax.
Tema 1.1.9. PaznooOpa3ue Mnekonutarommx. OCOOEHHOCTH 3KOJIOTUU H ]
o0pasa JKU3HH.
Tema 1.1.10.06muit 0630p cTpoeHus uepena y Terpanon. Pazusie
BapHaHThI CTPOCHUS Yeperna y aMHHOT. Yepen miiekonurtatouux. Csa3b 4
YEIIOCTHOTO M CIIyXOBOTO anmapaToB. Pa3Hble BapHaHThl CTpOCHUS 3yOHOM
CHCTEMBI B Pa3HBIX TPyNIax MICKOMHUTAIOUIHX.
Tema 1.1.11.9Ton0rus 2
KonTpoJubsHasi pabora no pasaeay 1.1 2
Pasnea 1.2. 30010rus 6ecno3BOHOYHBIX 48
Tema 1.2.1. BBegenue. O630p OCHOBHBIX TPYIII MPOCTEHIINX. 4
Tema 1.2.2. I'yOku: pasHooOpasue, Tupbl crpoeHusi. O0pazoBaHue
MHOTOKJIETOYHOCTH. CTpeKarolye: Kopauibl, THAP030a, ciiudo3oa. 4
Crpoenue, xu3HeHHBIN UK. [losiBineHne OunarepaibHOil CHMMETPHUH.
Tema 1.2.3. [lnockue yepBu: TypOEIISIpUH, TPEMATOIbI U JICHTOUYHBIC
yepBu. CTpoeHue, KU3HeHHbIe UKIbI. [lapasutndeckue Kpyrible 4YepBH, 4
CTPOCHUE, KU3HCHHbIC [IUKJIBI.
Tema 1.2.4. KosnbuaTble 4epBU: MOJUXETHI U onUroxeTsl. CTpoeHue u 4
6uosiorusi. OcoOeHHOCTH TPOXO(hOPHBIX KUBOTHBIX. CTpOSHHE TMYMHKH.
Tema 1.2.5. Mommocku. Ctpoenue. Dxonorus. Paznoobpasue 1 0CHOBHbIE 6
TaKCOHBI.
Tema 1.2.6. Xenunepossie. CTpoeHue, IPOUCXOXKACHUE, pa300p OCHOBHBIX 4




Tema 1.2.7. PakooOpa3Hbie. DBoroIus, pasHooOpa3ue, CTpOCHNUE. 6
Tema 1.2.8. Hacekombie. CTpoenue umaro. Pa3dop xapakTepHbIX 2
IIPU3HAKOB CEMENCTB.
Tema 1.2.9. Urnokoxxue: MOPCKHUE 3BE3/bl, MOPCKUE JIWIINHU, OQUYPHI,
MOpPCKHE €U, ToioTypuH. [lomyxopaoBsle, o011as XxapakTepucTHKa 4
IpYIIIBL.
KonTtpoJsbsHasi pabora no pa3geay 1.2 4
Pazgea 1.3. OBosonus 24
Tema 1.3.1. Cunretnueckas Teopus sBostonnu. ITocrpoenne 6
9BOJIIOLIMOHHBIX JIEPEBBEB.
Tema 1.3.2. OCHOBHBIE IBMKYIIME CUIIBI 3BOJIIOLMHU. EcTecTBEHHBIN 1 6
UCKycCTBeHHBIN 0TOOp. [lomoBoi oT6Op.
Tema 1.3.3. Opbl u epuoIbI r€0JIOTUYECKOM JIETOMUCH. 8
KonTtpoJsbsnasi pabora no pa3geay 1.3 4
IIpodunbneblii 650k 2. KieTounsle npoueccsbl
KonnuectBo
Pa3nen / Ttema
aK. 4.
Pasnea 1. O0mas OuoJiorust 68
Tema 1.1. buosorus kak Hayka 8
Tema 1.2. MonekyJsipHble OCHOBBI XKU3HU 8
Tema 1.3. Kiietka u HeKJ1eTOUHbIE HYOPMBI KHU3HH 10
Tema 1.4. OOMeH BELIECTB U SHEPTUH B KIETKE 8
Tema 1.5. PazMHOKE€HUE ¥ MHIMBUYyaJIbHOE Pa3BUTHE 14
Tema 1.6. HacneacTBEHHOCTh M H3MEHUHUBOCTh 20
IIpodunbueblii 6,10k 3. boTaHnka BhICIINX pacTeHH
KonunuectBo
Pa3nen / Tema
aK. 4.
Pa3znen 1. borannka BbICHINX pacTeHUH 68
Tema 1.1. Mxu, XBomwy, [Inaynst, [TanmoporHukoo6pasusie. OcobeHHOCTH ]
aHatoMuu U Mopdonoruu. JKuzHeHHbIE IIUKIIBL.
Tema 1.2. 'onocemennsie u [lokpeITOCEMEHHBIE. DBOJIOLUS PACTEHUN U ]
LIEHTPbI IPOUCXO0KICHUSI.
Tema 1.3 Anatomust IepBUYHOTO U BTOPUYHOTO CTPOSHUS CTEOI, 4
pa3HooOpasue TUNoB cTen. MeTaMop(do3sl.
Tema 1.4 AnaToMusi IEPBUYHOTO U BTOPUYHOT'O CTPOEHUS KOPHSL. 4
MeTtamMopho3bl.
Tema 1.5. Araromus nucra. Metamop@o3sl. 4
Tema 1.6. IlonsTre 00 anHaTOMO-TONOrpaMUECKUX 30HaX. 4
Tema 1.7. [IpakTUKyM 110 aHATOMHMH PAaCTEHHUH. 12
KoutpoabHasi padoTa no kypcy 4
Paz0op onuMnuaaHbIX 3a1aHUI MPOILIBIX JIET. 20

IInanupyemMble pe3yJbTaTbl 0CBOCHHS IIPOrPaMMBI 110 0MOJIOTMH HA YPOBHE OCHOBHOI'O
o0mero oopazoBanus (0a30Bblil YPOBEHb)
JInuyHOCTHBIE pe3yJIbTaThI
®I'OC COO ycranaBiuBaeT TpeOOBaHHS K pe3yIbTaTaM OCBOCHUS 00YUaIOIIUMHCS
porpaMM cpeaHero o0miero 00pa3oBaHus: JUYHOCTHBIC, METAIIPEMETHBIC U NIPEIMETHEIE.



B CTPYKTYPC JIUIYHOCTHBIX PE3YJILTATOB OCBOCHH ITPOTrPpaMMBEI 110 OHoI0THH BBbIACICHBI
CJICAYIOIINE COCTABIISAIONINE: OCO3ZHAHUE 00YYaIOUIMMHUCS POCCUHCKOM I'paXkIaHCKOW UACHTHYHOCTH
— OTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOATCIbHOCTH U CaMOOIIPCACICHUTIO, HAJIMYNUC MOTHBAIINU K
00y4YeHHIO OMOJIOTHH, LIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI TMUHOCTH Ha OCHOBE
KIIIOYECBBIX L[GHHOCTGfI U UCTOPUYICCKUX TpaI[I/ILII/Iﬁ Pa3sBUTUA OHOIOTHYECKOI0 3HaHHUA, TOTOBHOCTH
Y CIIOCOOHOCTH 00YYAIOIINXCsl PYKOBOACTBOBATHCS B CBOCH NI€ATEIHHOCTH IICHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMHU, IIPUCYIHIUMU CUCTEMC OHOJIOTHYECKOrO 06pa3OBaHI/I$I, HaJInu4uec
MMpaBOCO3HAHUMA 9KOJIOTHYECKOM KYJbTYPHI, CII0OCOOHOCTH CTaBUTH eI U CTPOUTD )KU3HCHHLIC
IIJTIaHBbI.

JInuHOCTHBIC PE3YJIbTATBI OCBOCHUS IPOTrpaAMMEI 110 61/IOJIOFI/II/I JOCTUIalOTCA B CAMHCTBEC
yqe6H01?1 U BOCITUTATEILHOM ACATCIIbBHOCTHU B COOTBCTCTBHU C TPpaJAUITUOHHBIMU pOCCI/IfICKI/IMI/I
CONUOKYJIbTYPHBIMU, HCTOPUUCCKHMHU U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHIMU B
OGH.[GCTBC IMpaBuUJIaM1 U HOpMaMU MMOBCACHUA U CHOCOGCTBYIOT mnponeccamMm CaMOIIO3HAHUA,
CaMOBOCIIUTAHUA U CaMOPA3BUTHS, PA3BUTUA BHYTpeHHef/'I MO3uNUn JINYHOCTH, MATPUOTHU3MA U
YBa)K€HHM:I K 3aKOHY M IIPaBOIOPSIAKY, YEJIOBEKY TpyJa U CTapLIEMY OKOJICHHUIO, B3AUMHOI'O
yBa)KEHHsI, 0EPEKHOT0 OTHOILEHUS K KYJIbTYPHOMY HACIEIUIO M TPATULMSIM MHOTOHAIIHOHAIEHOTO
Hapoza Poccuiickoii denepannu, Opupoie U OKPYKAOUIEN CpELE.

JIMuyHOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOTro npeamera « bruonorusy qomKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIUXCsI PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
MO3HILIMEH TMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALINH, TO3UTUBHBIX BHYTPEHHUX yOCKICHHIA,
COOTBETCTBYIOIIUX TPAAULIMOHHBIM IEHHOCTSIM POCCHICKOT0 O0IECTBA, PACIIMPEHUE )KU3HEHHOTO
OIIbITA U OTIBITA AEATEIBHOCTHU B IPOLIECCE pEAIN3allM OCHOBHBIX HAIIPABJIEHUI BOCIIUTATEIbHON
JESTEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxaaHCKOr0 BOCIMTAHMS:

c(OpPMHUPOBAHHOCTD TPAXKJAHCKOHN IMO3UIIUH 00y4JaIoNIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBa;

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

TOTOBHOCTh K COBMECTHOW TBOPUECKOM JESITEIBHOCTH IPU CO3JIaHUH YUEOHBIX MPOEKTOB,
peleHnH yueOHbIX U MO3HABATEIbHBIX 3a71ay, BHIIIOJHEHUH OMOJIOTHUECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAETATH COOCTBEHHYIO MO3UIUIO MO OTHOLICHUIO K SBICHUSIM
COBPEMEHHOM KHU3HHU U OOBICHATH €€;

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

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS YUEOHBIX,
II03HABATENIbHBIX U UCCIIEOBATEIbCKUX 3aa4, YBAKUTEIBHOTO OTHOILIEHUSI K MHEHUIO ONIMIOHEHTOB
pU 0OCYXIEHUH CIIOPHBIX BOIMPOCOB OMOIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIILHOCTH;
2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKON TPaK TAHCKOW UACHTUYHOCTH, TATPUOTU3MA, YBAKCHUS K
CBOEMY HapoOy, 4YyBCTBa OTBETCTBEHHOCTH niepes PoauHoi, rop1ocTH 3a CBOM Kpal, cBoo Ponuny,
CBOH A3BIK U KYJIBTYDY, IIPOLIOE U HACTOSIIEE MHOTOHALMOHAJIBHOIO Hapoaa Poccuy;



LIEHHOCTHOE OTHOILIECHHUE K IPUPOAHOMY HACIECAUIO U TaMATHUKAM IIPUPOABI, JOCTHKECHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CHOCOOHOCTH OLIEHUBAThH BKJIA/l POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
IIOHUMAaHUs 3HAYCHUA GI/IOHOFI/II/I B IO3HAHWHA 3aKOHOB IPUPOJbI, B J)KU3HU YCJIOBCKA U
COBPEMEHHOT0 00IIeCTBa;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
OCO3HaHUE JYXOBHBIX LIECHHOCTEH POCCUMCKOr0O HapO/a;
c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTH OLIEHUBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PELICHNS, OPHEHTUPYSICh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOHYMBOTO Oy IyIIero;

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

4) 3cTeTHYECKOr0 BOCIUTAHMS:

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

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBUS KUBOW IMPUPOLBI U €€ LIEHHOCTH;

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

S) puznyeckoro BocnuTaHusA, POPMUPOBAHHUSA KYJIbTYPBbI 310POBbS H
3MOLMOHAJILHOIO 0JIArONOTyYHs:

MOHUMaHME U pealin3alus 310poBoro u 6e3onacHoro odpasa >KU3HU (310pOBOE MUTAHHE,
CO0JII0ICHNE TUTHEHNYECKHX TPaBUII M HOPM, COaJIaHCHPOBAHHBINA PEKUM

3aHATHH U OTABIXA, peryysipHas (puzndeckast akTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIICHHUSI K COOCTBEHHOMY (PM3HMUECKOMY M ICUXUYECKOMY 3/J0POBBIO;

MOHMMAaHHE [IEHHOCTHU MPABIJI WHAUBHIYAILHOTO M KOJUIEKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYalMsIX, YTPOKAKOIIMX 3J0POBbIO U )KU3HU JIFOJICH;

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

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

TOTOBHOCTH K aKTUBHOM ACATCIIbHOCTH TEXHOJOTHYECKOI B COLIPIaJIBHOfI HAIpaBJICHHOCTH,
CII0OCOOHOCTD HHUIIMHUPOBATH, IJIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJHATL TaAKYHO ACATCIIBHOCTD,

WHTEpEC K pa3inuHbIM chepam nmpodecCHoHaATHHON ASSITENFHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOpP OyayIieii mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

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



7) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

AKOJIOTMYECKH TEJIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYILECTBOBAHMS;

MOBBIIIIEHUE YPOBHS 3KOJIOTUYECKON KYJIbTYpPbI: IPHOOPETEHHE OIBITA TNIAHUPOBAHHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCIECACTBUN JUIsl OKPYXKAIOLEH CPEMbL;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MPOOIeM U IMyTel UX PeLIeHHUs;

CHOCOOHOCTH MCIIONIB30BATh MIPHOOpETaeMble IPY U3yUYCHUH OMOJIOTUU 3HAHUS U YMEHHUS
IIPU pPeUIeHUU MPo0IeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOAOIOIL30BaHNEM (COOIIOIEHUE
[IpaBWJI IOBEACHUS B IIPUPOJIE, HAIPABICHHBIX HA COXPAHEHUE PABHOBECUS B DKOCUCTEMAX, OXpaHy
BUJIOB, 3KOCUCTEM, Onochepsl);

AaKTUBHOE HEMPUATHE EUCTBUN, IPUHOCSIIMX BPE] OKPYKAKOLIEN IPUPOIHOM Cpee,
YMEHHUE MPOTrHO3UPOBATH HEOJIArONMPUATHBIC KOJIOTMUYECKHUE MTOCIIEICTBUS MPEAIPUHUMAEMbIX
JNEUCTBUN U NIPEAOTBPAILATh UX;

HaJIMYME PA3BUTOrO 3KOJIOTMYECKOTO MBILIEHUS, SKOJIOTUYECKOU KYJIbTYpPbI, ONIbITA
JEATEIIbHOCTH IKOJIOTHYECKOM HAIPABIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCSA UMH B
[03HABATEJIbHON, KOMMYHUKATUBHOM U COLUAJIBHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOU IESITENBHOCTU IKOJIOTMYECKONW HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA TMAJIOTE KYJIbTYp, COCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE A3bIKOBOM U YUTATEIILCKON KYJIBTYPBI KaK CPEICTBA B3aUMOJCUCTBUSA
MEXKIy JIFOJBMU U II03HAHUS MUDA;

NOHMMaHHe creun(UKU OMOJIOTUH KaK HAyKH, OCO3HAaHUS €€ posid B POPMHUPOBAHUU
PaMOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3aHNUH 1IEJIOCTHOTO MPEACTaBICHUS 00 OKPYKArOIeM
MUpE KaK O €JMHCTBE MPHUPO/IbI, YETOBEKA U OOIIECTBA, B IOZHAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH
U pelIeHUH NMPOo0JIeM COXpaHEHUs IPUPOJTHOTO PAaBHOBECHS;

yOexIEHHOCTH B 3HAYMMOCTH OMOJIOTUH TSI COBPEMEHHOMN IIMBUIIM3AIMH: 00ECTICUCHHS
HOBOT'O YPOBHS pa3BUTHUSI METUIIMHBI, CO3/IaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHI1, CHOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTH YEJIOBEUECTBA, IOUCKA My TeH BbIX0/1a U3 II100aIbHBIX
HKOJIOTHUECKUX MPOoOieM 1 o0ecrieueHHs Mepexoia K yCTOMUMBOMY pPa3BUTHIO, pAllHOHAIEHOMY
MCTIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HMU;

3aWHTEPECOBAHHOCTH B MOJyUYCHHH OMOJIOTUYECKUX 3HAHUN B IIETISIX MOBBIIIEHUS 001Iei
KYJIbTYpBl, €CTECTBEHHO-HAyYHOU TPAMOTHOCTH, KaK COCTaBHOW 4acTH (PyHKIIMOHAIBHOM
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit mpu u3y4eHuu OUOIOTHH;

IMOHUMaHUE CYLIIHOCTH METOJIOB IMO3HAHHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HMCIIOJIH30BATh MMOTyYaeMbIe 3HAHUS JIJIsl aHAIN3a U OOBSICHEHUS SIBJICHUN
OKPYKarOIIEero MUpa U MPOUCXOSIINX B HEM H3MEHEHH, YMEHHE JIeNIaTh 000CHOBAHHBIC
3aKJIFOYEHUS] HA OCHOBE HAYYHBIX (DAKTOB U UMEIOLIUXCS JAaHHBIX C HEIbI0 TOTyYSHUS
JIOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CAMOCTOSITEIHLHO UCII0Ib30BaTh OMOJIOTHYECKUE 3HAHUS AJIg pCUICHU A
Hp06HeM B PCAJIbHBIX JKU3HCHHBIX CUTYAIUAX;



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

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K
aKTUBHOMY MOJYYCHHIO HOBBIX 3HaHUH 110 OMOJIOTHH B COOTBETCTBHUH C )KU3HEHHBIMU
NOTPeOHOCTAMH.

MeTtanpeameTHbie pe3yJibTaThI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHUS Y4eOHOTO TpeameTa « bruonorush BKIIOYAIOT:
3HAYUMBIC I (DOPMHUPOBAHUS MHPOBO33PEHHS O0YUAIOIIMXCS MEXKTUCITUTUTMHAPHBIC
(MexIpeIMeTHBIC) OOIIIeHAYYHbIC TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U
CHenu(pUKy METOI0B MTO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIHS,
SIBIIGHUE, TPOIIECC, CUCTEMa, HAyUHBIH (DaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHSI,
ucclieioBaHue, HaOII0IeHUe, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE); YHUBEPCAIbHbIE yueOHbIe
neicTBus (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIE), 00€CIICYNBAIOIIHE
dbopmMupoBanue HyHKIIMOHATEHOW IPAMOTHOCTH M COITUAIBHON KOMIIETEHIIUN 00yYJaroInuXCs;
CMOCOOHOCTH 00YYaIOLINXCS HCIIOJIb30BAaTh OCBOSHHBIE MEXAUCIIUILIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIIbHBIC YI€OHBIC SHCTBUS B TIO3HABATEILHOU U
COLIMAJIBHOM ITPAKTHUKE.

B pesynbrare u3ydeHus OMOJIOTUU Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHus y
oOyyarorerocst OyyT copMUpPOBaHbI TO3HABATEIbHBIC YHUBEPCAJIbHbIE yueOHbIC AEHCTBUS,
KOMMYHUKATHBHBIC YHHUBEpPCAJIbHbIE yUeOHBIE ACUCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIC yUeOHbIE
JEUCTBHUSL, COBMECTHAsSI I€ATEIBHOCTD.

Ilo3naBaTe/IbHBbIE YHUBeEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBbie Jornyeckue aeiicTrBus:

CaMOCTOATENIbHO (DOPMYITUPOBATh U aKTYaIU3UPOBAThH MPOOIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

MCTIOJIL30BaTh IPU OCBOCHUHY 3HAHUN TIPUEMBI IOTUYECKOTO MBITIICHUS (aHaIn3a, CHHTE3a,
CpaBHEHHUS, KIIaCCU(PUKAIIUU, 000OIICHHUS ), PACKPBIBATH CMBICII OMOJIOTHYECKIX TTOHATUN
(BBIOENSTH WX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATHUSIMU);

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

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHATHA J1s1 O0bSICHEHUs (PAKTOB U SBICHUNA )KUBOM
MIPUPOJBL,

CTPOUTH JIOTUYECKUE PACCyKACHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIE, IO aHAJIOT'MH ), BBISIBIISTD
3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHPOBATH BHIBOBI U
3aKJII0YECHUS;

IIPUMEHATH CXEMHO-MO/IEbHBIE CPECTBA [ IPEACTABIICHUS CYLLIECTBEHHBIX CBSI3EH U
OTHOIICHUN B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKe MPOTUBOPEUNH pa3HOTO POAa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3padaTbIBaTh IUIaH PEIICHUs POOIEMBI ¢ YYETOM aHAIN3a UMEIOIINXCS MAaTePHATIBHBIX U
HEMAaTepHUaAIbHBIX PECYPCOB;

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



KOOPJAMHUPOBAThH U BBHIIOTHATH pabOTy B YCIOBHSIX PEalbHOT0, BUPTYaJIbHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

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

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

UCIIOJIB30BATh Pa3JINYHbIC BUJBI ACATEIBHOCTH I10 TOJyYEHUIO HOBOT'O 3HAHMUS, €TI0
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, BIIaACTDh HaquOﬁ TCpMHHOHOFHGﬁ, KIIFOYCBBIMHU
INOHATHUAMHU U MCTOJaMH,

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 33]]a4H B 00pa30BATEIBHOMN AEATEILHOCTH U
YKA3HEHHBIX CUTYaLHIX;

BBISIBJIATH IPUYUHHO-CIICCTBEHHBIE CBA3U U AKTyAJIM3UPOBATh 3a7ady, BELABUTATh TUIIOTE3Y
€€ pelLlIeHUs, HAXOAUTh apIYMEHTHI [UIsl I0KA3aTEIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh [1apaMeTPhl
U KpUTEPUU PELLICHHUS,;

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

JIaBaTh OLIEHKY HOBBIM CUTYAIlMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

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

YMETbh IEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U MPAKTHUECKYIO 00JI1acTh
KU3ZHEIEATEIIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIIBUT'aTh HOBBIC UJCU, IPCJIaraTb OpUTrnHaJIbHBIC TOAXOAbI U PCHICHUS, CTABUTH
HpOGHGMBI " 3aJla4i, JOIMYyCKArOINC aJIbTCPHATUBHLIC PCIICHUS.

Padorta ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX HH(POpMALUH (TeKCTe yaeOHOro mocoous,
HAYYHO-TIONYJISIPHON JIUTEpaType, OMOIOTUYECKHX CIIOBAPSX U CIIPABOYHHUKAX, KOMIBIOTEPHBIX
6a3ax naHHbIX, B IHTEepHETE), aHATU3UPOBATh HH(OPMAIIHIO PA3IUYHBIX BUIOB U POpM
NPEJCTABICHNS, KPUTUIECKH OLIEHUBATH €€ T0CTOBEPHOCTh M HEMIPOTHBOPEUYHBOCTH;

(dbopMyIHpOBATH 3aIIPOCH] M IPUMEHSATH Pa3IMYHbIE METO/IbI IIPU TIOUCKE U 0TOOpe
Ouosiornueckoit nupopMmalu, He0OX0IUMOH /7S BHIIOJTHEHUS Y4eOHBIX 3a/1a4;

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

CaMOCTOSITEIILHO BEIOUPATH ONTUMAIIBHYIO ()OpMY MPECTaBICHUS OHOIOTHYECKOM
uH(popManuu (cXeMsbl, TpaduKH, TUarpaMmbl, TAOIHUIIBI, PUCYHKH U IPYTOC);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MTPHU paboTe C OMOIOrHYECKON
uHpOpMaLKeii: TIPUMEHATh XUMUYECKHE, PU3MUECKUEe U MaTeMaTHUECKUE 3HAKU U CUMBOJIBI,



(dbopMyIibl, a00peBUaTypy, HOMEHKIIATYPY, UCIIOIH30BaTh U MPEOOPa30BHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATISTHOCTH;

BJIaJIETh HaBbIKAMM PACIIO3HABAHMUS U 3aIUTH HH(POpMAIK, HHPOPMALIMOHHOM
0€30IaCHOCTH JINYHOCTH.

KoMMmyHuKaTHBHBIE YHHBePcATbHbIE YUeOHbIE el CTBUS
Oomenmne:

OCYILECTBJIATH KOMMYHHKAIIUU BO BCeX c(epax KU3HU, AaKTUBHO yUaCTBOBATh B TUAJIOTE
WIN AUCKYCCHHU IO CYIIIECTBY 00CYXK1aeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CY’KJICHHs OTHOCUTEJILHO BBIIIOJIHEHMS IPEIaraéMOt 3a/1aui, yYUTHIBATh NUHTEPECH] U
COTJIACOBAHHOCTD MO3ULUI IPYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HEBepOaJIbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHUSI KOH(DIUKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(DIUKTH U BECTH
IIEPETOBOPBHI;

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

pa3BépHYTO " JIOTUYHO U3JIaraTb CBOIO TOYKY 3pCHUSA C UCITIOJIb30BAHNUECM A3LIKOBBIX
CPENCTB.

CoBMmecTHaAR ACATECJIbHOCTD:

MOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U HHAUBUAYaTbHON pabOThI U
peneHnH OMOIOTUYecKoi 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)KJI0T0 4ICHA KOJUICKTUBA;

IIPUHUMATD LIEIM COBMECTHOM AESTEIbHOCTH, OPIraHU30BbIBATh U KOOPIANHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEHCTBUN, PACIPEAEIATh POJIU C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJaTh Pe3yJIbTaThl COBMECTHON paOOTHI;

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

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLEHUBATh UJEH C ITO3UIIMY HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAaKTUYECKOU 3HAYMMOCTH;

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

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AelicTBUS
Camoopranusanus:

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

BEIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU IEJIEBBIE 1 CMBICIIOBBIE YCTAHOBKH B CBOUX
JEMCTBUSX U MOCTYNKaX [0 OTHOLIEHUIO K KUBOU MTPUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO
OKPY>KaIOIIHX;



CaMOCTOSITENIEHO OCYIIECTBIIATH MIO3HABATEIBHYIO JIEATEIHbHOCTD, BBISBIISATH IPOOJIEMBI,
CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a7]a491 B 00pa30BaTEIIbHOM IEATEIPHOCTH M KU3HEHHBIX
CUTYyalHUsIX;

CaMOCTOSITEJIBHO COCTABJISATD TUIaH PEIICHUs TPOOIEMbI ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;
OLICHUBATh NMIPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTpPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb, OLICHUBATD
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

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

YMETh OLICHUBATL PUCKHU U CBOCBPCMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,
NPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPH aHAIA3€ PE3YILTaTOB AEATEILHOCTH,
IIpunsiTue ceds U APyrux:

MNPpUHHUMATH C66}I, IHOHUMas CBOM HEAOCTATKHU U JOCTOUHCTBA,

NPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX MPH aHAIA3€ PE3YILTaTOB AE€ATEILHOCTH,
NPU3HABATh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKY;

pa3BUBATb CHOCO6HOCTB MOHUMAThb MUP C MO3UIUU APYTOTO YCIOBCKA.

IIpeaMeTHbIE pe3yabTaThl

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS COACpkKaHUs yueOHoro npeamera «buonorus
JOTIOJTHUTENbHbIC TJIaBbD» HA YIITyOJIEHHOM YPOBHE OPUEHTHPOBAHBI HA 0OecredeHrne MpopUILHOro
o0yuyenus oOyuatomuxcs 6nonorud. OHM BKIIIOYAIOT: crienuruyeckue st ONOIOTHHN HayyHbIe
3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBUI IO OCBOCHUIO, MHTEPIIPETALINU U TPEOOPa30BAHUIO 3HAHHH,
BUJIBI ICATEIIEHOCTH T10 MOJIYYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHHIO B Pa3IMYHbIX yUEOHBIX, a
TaKXe B peaJIbHBIX KU3HEHHBIX cUTyauusx. [IpeameTHeie pe3ynbTaThl IpeACTaBICHbI [0 roJjam
U3yYCHHUSL.

HpeﬂMeTHLIC PE3YJIbTATBI OCBOCHUS JOMOJHUTCIIbHBIX KYPCOB yqe6H0r O IpcaAMCTa «buomnorusy
AOJIKHBI OTpaKaTh:

1) chopMUPOBAaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOpMUPOBAHUN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, B TIO3HAHUH 3aKOHOB MTPUPOJIBI M PEIICHUN
po0JieM ParMOHATBHOTO IPUPOIOTIONB30BAHUS; O BKIIAJIE POCCHICKUX U 3apYOS)KHBIX YUEHBIX B
pa3BuTHE OHOJIOTHH;

2) BIaJicHUe CUCTEMON OMOJIOTHYECKHUX 3HAHUHN, KOTOPast BKIIFOUAET: OCHOBOTIOJIATAIOIIUE
OMOJIOTMYECKHE TEPMHHBI U MIOHSITHS, TAKHE KaK MEMOpaHHBIC TTOTCHIIUAIBI, CHHAIIC,



HEUpPOMENAUATOP, BPEMEHHAsS U IIOCTOSHHAS CBSA3b, UMETh IIOHATHE O COBPEMEHHON CUCTEMATHKE
KHMBBIX OPraHU3MOB, UMETH MOHATHE 00 OCHOBHBIX apoMop(03ax B )KUBOTHBIX TPYIIIax;

3) BIasieHue OCHOBHBIMH METO/IaMU HAYYHOTO MO3HAHUS, HCIIOIh3yEeMbIX B OMOIOTHYECKUX
HCCJIEIOBAaHUX KUBBIX OOBEKTOB (OMHICAHKE, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

4) ymeHue BBLICTATH CYIIECTBEHHBIEC IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U SYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcJe OakTepuii, rpuOOB, pacTeHUH,
’KMBOTHBIX U YEJIOBEKa; CTPOCHUS OPraHOB U CUCTEM OPTaHOB PACTCHUH, )KUBOTHBIX, YEJIOBEKA;
MIPOIIECCOB KU3HEACATEIBHOCTH, IPOTEKAIOIIMX B OPTaHU3MAaX PACTEHUH, )KUBOTHBIX U YEJIOBEKa;
OMOJIOTUYECKUX MPOLIECCOB: OOMEHA BEIIEeCTB (MeTaboJIn3M), IPEeBpAIEHUS SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO M reTepoTpoHOr0 THIIOB MUTAHMS, (POTOCHHTE3a M XeMOCHHTE3a, MUTO03a, Mei03a,
raMeToreHesa, ’MOpHoreHes3a, MoCTIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, HHIANBHYy aJIbHOTO
pa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aMMO/ICHCTBHSI TeHOB, I€TePO3HCa; UCKYCCTBEHHOTO 0TOOPA;

5) yMeHUE BBISBISATH OTIIMYUTEIBHBIC IPU3HAKH KUBBIX CUCTEM, B TOM YHCJIC PACTCHUM, Y)KUBOTHBIX
M YEIIOBCKa;

6) yMeHHE UCTIOIb30BATh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIOTHUECKYIO TEPMUHOJIOTHIO 1
CUMBOJIMKY JJI JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX TPYIIIL;

7) YMCHHUC pCUIATh OMOJIOrHYECKHUE 3aa4U, BbISABJIATH IPUINHHO-CICACTBCHHBIC CBA3H MCKIY
HCCIICAYyCMBbIMU OMOJIOTrHYECKUMU nponccCaMu " ABJICHUAMM,; ACJIaTh BBIBOABI U IIPOTrHO3LI HA
OCHOBAHUU MOJTYYCHHBIX PC3YJIbTATOB,

8) yMeHHe BBINOJIHATH Ta00paTOPHBIE U MPAKTUYECKHE PabOThI, COOIIOATh MpaBUia MpH padoTe ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYJOBAHUEM;

9) yMeHMe BBIIBUTATh TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBaMU, (popMyIupys
LIEJIb UCCIICIOBAHNS, AHAJIU3UPOBATH [TOJYUYEHHBIE PE3YJILTATHI U I€JIaTh BHIBOIBI;

10) yMeHue y4yacTBOBaTh B y4€OHO-HUCCIIEIOBATEILCKON PabOTe M0 OMOJIOTHUH, IKOJIOTUU U
MEIHIINHE, TPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MIPEICTABIATh
MOJTyYEHHBIC PE3YJIbTAThI HA YUEHUYECKUX KOH(EPECHIIHSIX;

12) yMeHue OlleHUBaTh ATHYECKHUE ACTIEKThI COBPEMEHHBIX UCCIICIOBAaHUH B 00JIaCTH OUOJIOTHH U
MEJIUIMHBI (KIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIIPABICHHOE U3MEHEHHE TeHOMa 1
CO3/JaHUE TPAHCTEHHBIX OPTAHU3MOB);

13) ymMeHue ocymecTBIsATh OCO3HaHHBIN BBIOOP Oyayiei mpodeccuoHaTbHON AEATEIbHOCTH B
o0yiacTi OMOJIOTHH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEJIbCKOTO X03sICTBa, MUIIEBOM
MPOMBIIIICHHOCTH; yIITyOsTh MO3HABATEIbHBIN MHTEPEC, HANIPABJICHHbIM HA OCO3HAHHBINA BBIOOP
COOTBETCTBYIOLIEH MpoeccHu U MPOJOHKEHUE OMOJIOTHYECKOr0 00pa30BaHus B YUPESIKICHUAX
CpeaHero NpogecCHOHaIbLHOTO M BBICILIETO 00pa30BaHUS.



