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1. IACHOPT PABOYEN IMPOI'PAMMBbI YUYUEBHOM JUCHHUITJINHBI
buoJsorus

1.1 Ob61acTe NnpUMeHeHus IPOTrPaMMBbl
Pabowas mporpamma yd4eOHOW AMCUHMIUIMHBI «BHONOTHS» SBISETCS YacThio paboueit

OCHOBHO# mpodeccnoHabHOM 00pa3oBaTeNbHOM TporpaMMbl B cootBeTcTBUU ¢ PI'OC 1m0
cnenuanbHocTy  23.02.05  Dxcrulyarauus — TPaHCHOPTHOIO — 3JIEKTPOOOOpPYNOBaHUS U
ABTOMATHUKH (110 BUJAM TPAHCIIOPTA).

1.2 Mecto IMCHUILUIMHBI B CTPYKTYpe OCHOBHOIl mnpodeccMoHAIbHOIi 00pa3oBaTebHOM
NPOrpaMmbI:

SIBJIsIETCS1 0a30BOM 0011e00pa30BaTEIbLHON JUCITUTUIMHON

1.3 Hean wm 3anauym y4eOHO# IMCHUIUIMHBI — TPe0OBaHHMA K Ppe3yJbTAaTaM OCBOEHUS
AUCHUILINHBI:

Paboyas nporpaMMa OpHeHTUPOBaHA Ha TOCTUIKEHUE CIEIYIOLIUX LEJIeH:

e ocBoeHHe 3HaHUIl 0 Ouonoruueckux cucremax (Knerka, Opranusm, Ilomynsmus, Bun,
DKocucTemMa); UCTOPUM Pa3BUTUSL COBPEMEHHBIX NPEJICTABICHUN O >KUBOW MpPUPOJE, O
BBIJIAIOIINXCSL OTKPBITUSX B OHOJOIMYECKOW HayKe; poJid OMOJIOTMYECKON Hayku B
(GOpMHUpPOBAaHMM COBPEMEHHOM €CTECTBEHHOHAyYHOM KapTUHBI MHpa; O MeToJax
Hay4HOTO NO3HAHMS;

® OBJIA/ICHMe YMEHUSIMH OOOCHOBBIBATH MECTO U pOJb OHOJIOTUYECKUX 3HAHUHA B
MPAKTUYECKOW  JEATENbHOCTH JIIOAEH, B PAa3BUTUM COBPEMEHHBIX TEXHOJIOTHH;
OIpENeNATh KUBblE OOBEKTHl B MPHUPOJIE; MPOBOIUTH HAOMIOIEHHS 32 SKOCHUCTEMaMH C
LENbI0 HMX OIMCAaHUS M BBISBJICHUSA ECTECTBEHHBIX M AHTPOIOIEHHBIX W3MECHECHMI;
HaXOJUTh M aHAJIM3UPOBATh UH(OPMALIHIO O KUBBIX 0OBEKTaX;

e pa3BUTHEe TMO3HABATEJbHBIX HHTEPECOB, HHTEUIEKTYAJbHBIX M TBOPYECKHX
cnoco0HocTel OO0ydaroUmMxcss B Ipolecce H3ydyeHHs OMOJIOTMYECKUX —SIBJICHUH;
BBIIAIOIINXCSL JOCTH)KEHUH OHOJIOrMM, BOLIEIIINX B OOIIEYESIOBEUYECKYIO KYIBTYPY;
CJIOKHBIX M POTUBOPEUYMBBIX IyTEH pa3BUTHs COBPEMEHHbBIX HAyYHBIX B3IJISAOB, UJEH,
TEOpHi, KOHIENUUH, runoTe3 (0 CyLIIHOCTH U MPOUCXO0XKICHUH KU3HH, YEIOBEKa) B X0/€
paloThI C pa3INYHBIMKU UCTOYHUKAMU UHPOPMALIUH;

® BOCNIMTAHHE YOeKIEHHOCTH B  BO3MOXHOCTH IIO3HAHMUSA KMBOM  IPUPOIBI,
HEOO0XOMMOCTH PALMOHAIBHOTO MPUPOJIONOJIB30BaHUs, OEpeKHOr0 OTHOUIEHUS K
IIPUPOJHBIM pecypcaM U OKpyXKarolllel cpeie, COOCTBEHHOMY 3/10pOBBIO; YBAXKECHHUS K
MHEHHIO ONMOHEHTA MPHU 00CYKIACHUN OUOJIOTUYECKUX MTPOOIIEM;

® JCIOJIb30BaHHE NMPHOOPETEHHBIX OMOJOrHYeCKNX 3HAHUN M YMEHHI B IOBCEAHEBHON
KU3HU JJI51 OLICHKU TOCJIEACTBUN CBOEH AEATENbHOCTU (M IeATENbHOCTH APYIUX JHOAEH)
[0 OTHOULICHUIO K OKpYXKarolled cpene, 370pOBbIO JIPYruX JOAEed U COOCTBEHHOMY
3]I0pOBBIO; OOOCHOBaHMSA M COOMIOACHUS Mep NpOoQWIAKTUKU 3a00JIeBaHUN, OKa3aHUE
NepBOI MOMOIIM MIPU TpaBMax, COOIOJICHNIO TPABUII TOBEICHUS B IPUPO/IE.

B pesyabTaTre ocBOeHHs Y4eOHOH JMCIHUIIIMHBI 00Y4YAaIOIIMIiCS 10J2KeH YMeTh:

e OOBACHATH poJib Ouojoruu B  (POPMUPOBAHMM HAYYHOTO MHPOBO33PEHMS; BKJIAJ
OMOJIOTUYECKUX TeOopud B (OPMHPOBAHHE COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHHBI
MHpa; €IUHCTBO JKMBOW M HEXXUBOU IIPUPOBI, POACTBO KUBBIX OPraHU3MOB; OTPULIATEIBLHOE



BIMSHUE aJIKOTOJIS, HHUKOTHHA, HApPKOTHYECKUX BEIIECTB Ha OSMOpHUOHAIBHOE U
MOCTAIMOPHOHAILHOE PAa3BUTHUE YEIOBEKA; BIMSHUE SKOJIOTHYECKUX (DAKTOPOB HA KHUBBIC
OpraHM3Mbl, BIIMSHUE MYTarcHOB Ha pAcTEHMs, >KMBOTHBIX M 4YEJIOBEKAa; B3aUMOCBS3U U
B3aMMO/ICHCTBHE OPTaHM3MOB M OKpPYXKAIOIIEW Cpelbl; MPUYMHBI U (AKTOPBI BOJIOLNH,
M3MEHSIEMOCTh BHJIOB; HapylEHUs B Pa3BUTHH OPraHU3MOB, MyTallMd U HUX 3HAUYECHUE B
BO3HUKHOBEHHUW HACJEICTBEHHBIX 3a00JICBaHWH; YCTOWYMBOCTb, pa3BUTHE M CMEHBI
HKOCHUCTEM; HEOOXOAMMOCTh COXpaHEHHsI MHOTOOOpa3Ms BUJIOB;
pelmarb 3JIEMEHTapHble OHOJIOTMYECKHE 3aJlaud; COCTaBIATh DJJIEMEHTAPHBIE CXEMBbI
CKpEILMBAHUS M CXEMbl IIEpEHOCAa BEIECTB U Nepelaud SHEPruuM B dKOCUCTEMax (Lenu
MUTAHUSA); ONMTUCHIBATH 0COOCHHOCTH BHJIOB 110 MOP(OIOTUIECKOMY KPUTEPHIO;
BBISIBJISITh NPUCHOCOOJEHUSI OpPraHU3MOB K cpene OOWTaHMs, UCTOYHHUKA M HaIU4due
MYTareHOB B OKpy»Karouieil cpenie (KOCBEHHO), aHTPOIIOI'€HHbIE U3MEHEHHUSI B IKOCHCTEMAax
CBOCH MECTHOCTH;
CpaBHUBATh OUOJOTHYECKHE OOBEKTHI: XUMHUUYECKHM COCTAaB TeNl >XUBOM M HEKHBOU
MPUPO/BI, 3apoAbIIIC uenoBeKa M JAPYIMX >XUBOTHBIX, IPUPOJHBIE SKOCUCTEMBI U
arpo3’KOCHCTEMBI CBOE€H MECTHOCTH; MPOIIECCHI (€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD,
MoJIoBoe M Oecrojioe pa3MHOXKEHHE) W JeNaTh BHIBOJABI M OOOOLIEHHS Ha OCHOBE
CpPaBHEHHMSI U aHAJIN3a;
aHAJIM3UPOBATH U OLIEHUBAThH PAa3IMUHbIE TUIOTE3bI O CYHTHOCTH, TPOUCXOKICHUH KU3HH
U 4YeloBeKa, IJI00alIbHbIE 3KOJOTHYECKHE NpPOoOJeMbl UM WX PpEHIeHMs, IOCIEICTBUS
COOCTBEHHOM JIEATETLHOCTH B OKPYXKAIOIIEH Cpesie;
M3y4aTh U3MEHEHMsI B SKOCUCTEMaxX Ha OMOJIOTUYECKUX MOJIEIIAX;
HaXxoOUTh HUH(GOPMALUI0O O OHOJOTMYECKHX OOBEKTaxX B Pa3IMYHBIX HCTOYHUKAX
(yueOHUKaxX, CIpaBOYHHMKAX, HAYYHO-TIOMYJISPHBIX H3JAHUSX, KOMIIBIOTEPHBIX 0azax,
pecypcax cetu IHTepHET) U KpUTUYECKHU €€ OLl€HHBATh;

HCNOJIb30BATH NPHOOPETEeHHbIE 3HAHUS U YMEHHS B MPAKTHYECKOi 1eTeIbHOCTH H
NOBCEIHEBHOM KN3HU.

JUIsl COOMIOACHUST Mep MPOPUIAKTUKH OTPaBJIECHUN, BUPYCHBIX W APYTHX 3a00JIeBaHUH,
CTPECCOB, BPEIHBIX TPHUBBIUYCK (KypEeHHs, aJKOTOJM3Ma, HAapKOMaHWUH); MPaBHII
TOBEJICHUS B PUPOJIHOU CpEJIE;

OKa3aHUs MEPBOM MOMOIIM IPH TPAaBMATUUECKHX, MMPOCTYIHBIX U JAPYTrUX 3a00JICBAHUIX,
OTPABJICHUSIX MTUIIEBBIMU MTPOTYKTAMH;

OIIEHKH STHYECKUX AaCIEKTOB HEKOTOPHIX HCCIEAOBAaHUN B 00JaCTH OHMOTEXHOJIOTHH
(KITOHMpOBaHKE, UCKYCCTBEHHOE OIJIOJJIOTBOPEHUE).

B pe3ysbTaTe 0cBOeHHs Y4eOHOM M CUMIIIMHBI 00y4al0IMIACA 10JI2KeH 3HATh:

OCHOBHBIC TOJIOKEHUSI OMOJOTHYECKUX TEOPHUH M 3aKOHOMEPHOCTEH: KIETOYHOW TEOPHH,
IBOJIIOIIMOHHOTO yueHwusi, yueHus B.M.Bepnanckoro o Ouocdepe, 3axonsl I'.Mennens,
3aKOHOMEPHOCTEH U3MEHYMBOCTU U HACJICACTBEHHOCTH;

CTpoeHue U (PYHKIIMOHUPOBAHUE OMOIOTHYECKUX OOBEKTOB: KIETKH, T€HOB M XPOMOCOM,
CTPYKTYPBI BUJA U SKOCUCTEM,;

CYITHOCTh OMOJIOTMYECKUX TIPOIIECCOB: Pa3MHOXKEHHUS, OIJIOJOTBOPEHHUs, JAEeHCTBUS
HCKYCCTBEHHOTO M €CTECTBEHHOro orbopa, (opMHupoBaHHE MPHUCIOCOOICHHOCTH,
IPOMCXOXKIACHUE BHUJIOB, KPYrOBOPOT BEIIECTB M IPEBPALIECHUE DHEPrUU B KIETKE,
opranmu3Me, B 9KOcHUCTeMax 1 Ouocdepe;

BKJIJ] BBIJAIOIIMUXCS (B TOM YHCIIE€ OTEYECTBEHHBIX) YUEHBIX B Pa3BUTHE OMOJIOTHYECKOU
HayKu;

OMOJIOTUYECKYIO0 TEPMHUHOJIOTHIO i CHMBOJIHKY.



1.4. PexoMeHayeMo€e KOJIMYECTBO YaCOB HA OCBOEHHE MPOrPaMMBbI TUCHUTLTHHBI:
MaKCUMAaJIbHOW y4eOHOU Harpy3ku oOydaromierocs 39 4ac, B TOM YHCJIE:
00s13aTeNIbHOM ayJUTOPHOH yueOHO# Harpy3ku oOydatomierocst 39 vaca,
npakTHIeckue padboTsl ooyuaromerocs 20 gacos.



2. CTPYKTYPA U COAEP)KAHUE YYEFHON JUCITATLIAHBI

Bbuogorus

2.1. O0beM yueOHOI AMCUUNJIMHBI M BUAbI Y4e0HOIi padoThI

Bua yueOHo# paGoThl Konuuecmeo
uacos
MakcumalibHast yuyeOHasi Harpy3ka (Bcero) 39
Oo0s13aTesbHAs ayIUTOPHAasi yueOHAasi HArpy3ka (Bcero) 39
B TOM YHCJIE:
[IpakTnueckue 3aHsATHS 20
1

KOHTPOJIbHBIE pa0OTHI

Hmozosan ammecmayusn 6 ghopme oughghepenyuposannoco 3auéma




2.2. TemaTu4eckuii IJIaH U coJiep:kaHue Y4eOHOH Aucunminubl «buosorus»

HaumeHoBaHue pa3ie/ioB U TeM

Coaepikanue yueOHOro MaTepuaJa, JaboparopHble padoThbl M NPAKTHYECKHE
3aHSATHSI, CAMOCTOSITeJIbHAsI padoTa 00yyaroLuxcs

O0nLeMm
4acoB

YpoBennb
OCBOEHUS

Pa3zgen 1. OcHOBBI LIUTOJIOTMH

Tema 1.1 Yuenue o kieTke.

Conepxkanue yaeOHOro MaTepuasa

BBenenue.l3ydeHne KIETKM Kak DJIEMEHTAPHOW >KMBOM CHCTEMBI M OCHOBHOMU
CTPYKTYpPHO-(YHKIIMOHAIBHON €MHHUIIBI BCEX )KUBBIX OPraHU3MOB.
DopMyIHPOBAHKE MOJIOKEHUN KIETOYHON TEOPUHU CTPOEHUS OPraHU3MOB.
N3ydyenne xumudeckoi opraHu3anueil KJIeTk|, CTPOCHUS KJIETKH, 0OMEHa BEIIECTB
Y MIPEBPAICHUS SHEPTUHU B KIIETKE.

AHanu3 CTPOEHMS MPOKAPUOTHYECKUX M DYKAPHUOTHYECKUX KIETOK. 3HAKOMCTBO
CO CTpPOEHHEM BHPYCOB U croco0aMu OOprObI C BHPYCHBIMH 3a00JI€BaHUSIMU
(CIIAA v 1ip.)

Nzyuenune ctpoenus u ¢pynkiuit xpomocom, JHK, rena.

IIpakTnyeckune 3aHATHS

Ananmm3 cxeMsl CTPOCHHUA I'CHA.

Pasznen 2. Opranusm. PaszmHo:xkeHue
" HHAUBHIYaJIbHOE pa3BuTHe
OPraHu3MOB.

Tema 2.1 PasMHOXKeHHE.

CopepxaHnue yueOHOro MaTepuaia

N3ydeHne U3HEHHOTO IUKIIA KJIETKHU, CIIOCOOO0B JIeICHUSI KIETKH: MUTO3. MEHO03.
XapakTepucTUKa OpraHu3Ma Kak eIMHOrO 11eJI0ro, MHOT000pa3re OpraHu3MoB.
N3yuenue hopm pasMHOKEHUS KUBBIX OPraHU3MOB ( TIOJIOBOE U OECTOIOE).
BrisiBnenue 610I0rnuecKoro 3Ha4eHusi MUTO3a M Meno03a.

W3ydenue nmpouecca 00pa3oBaHusl MOJOBBIX KJIETOK U OTUIOIOTBOPEHHUSI.

IIpakTHYecKHe 3aHATHSA

CpaBHI/ITCJ'ILHHﬁ aHaJIn3 MUTO3a U MeﬁOSa, C IIOMOIIBIO Ta6J'II/II_[LI

Tewma 2.2. UnauBuayaibHOE pa3BUTHE

CopepxaHue yueOHOTO MaTepuaa




OpraHu3sMma.

W3yuenne  SMOpHMOHANIBHOTO  3Tama  OHTOIGHE3a,  OCHOBHBIX  CTaaui
SMOpPUOHAJIBHOTO Pa3BUTHSL.

OmnpenerneHne CX0ICTBA 3apOIbIIICH MPEICTABUTENEH PA3HBIX TPYII ITO3BOHOYHBIX
KaK CBHJIETEJICTBO MX BOJIIOIMOHHOTO POJICTBA.

BrIsiBiIeHMEe TPUYMHBI HAPYIICHUH B Pa3BUTUU OPraHU3MOB.

W3yuenne WHAMBHUTyaTbHOTO PAa3BUTHS YEJIOBEKA, PEIPOJTYKTUBHOTO 310POBBSI.
AHaM3 TOCTEeICTBUI BIUSHHS AIKOTOJISI, HHIKOTHHA, HAPKOTHUECKUX BEIIECTB,
3arpsi3HEHUS CPE/Ibl Ha Pa3BUTHE YEIIOBEKA.

Pa3zgen 3. OCHOBBI T€eHETUKH U
CEeJICKIMMU.

Tema 3.1. I'eneTuxa

Conepkanue yaeOHOTo MaTepuaa

N3ydeHne reHeTM4ecKo TEPMHUHOJOTMM W CUMBOJIMKU. ['€HeTMKa - Hayka O
3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHUMBOCTU Opranu3MoB. [.Menaens —
OCHOBOIIOJIO)KHUK T€HETHKU.

@opMyIUpOBaHUE 3aKOHOB TIE€HETHUKHM, YCTaHOBJIEHHbIXx [. Menaenem.
PaccmoTpenrne MOHOTHOPHAHOTO W JUTHOPHUIHOTO CKPEIIMBAHHUS, XPOMOCOMHOM
TEOPUU HACJIEJICTBEHHOCTH, I€HETUKH M0JIa, 3HAYCHHE T€HETUKU JIJISl CEJNICKIIUH U
MEIUIIMHBI.

Nzyuenue 3aKOHOMEPHOCTEN M3MEHUYUBOCTH. Hacnencrsennas WK
TFEeHOTUIINYeCKasi K3MEHYUBOCTh. Mo IupUKAIMOHHAS U3MEHUUBOCTb.

BrisiBneHue MyTtareHOB B OKpYXKAarolllel cpelie U KOCBEHHas OIEHKAa BO3MOKHOTO
UX BIIUSHUS HA OPTaHU3M.

AHanu3 HacleJACTBEHHBIX 0OJIe3HEH YelloBeKa, UX MPUYUH U MPO(QUIAKTUKH.

IlpakTH4eckue 3aHATHSA

CocraBieHue HpOCTCfII.HPIX CXEM MOHOFI/I6pI/II[HOl"O n ,[[I/IFI/I6pI/II[HOFO
CKpCHIMBAHU.

Penienne reHeTHYECKUX 3a1a4.

Tema 3.2 Ceneknus.

CopepxaHue yueOHOTro MaTepuala

3HAaKOMCTBO C OCHOBHBIMU METOJaMU COBPEMEHHOW CENeKIIUU U OHMOTEXHOJIOTHH !
ruOpuau3aysi, UCKYCCTBEHHBIH 0TOOp, MyTareHes, KIOHHPOBaHUE.
Paccmorpenue pabot H.M. BaBuioBa o 1ieHTpax MHOrooOpasusi ¥ IPOMCXOXKACHUS




KYJIbTYpPHBIX PACTECHUM.
3HAaKOMCTBO C OMOTEXHOJIOTHSIMH, €€ JOCTIKEHUSIMH U TIEPCIIEKTUBAMH Pa3BUTHSL.
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Pazjnen 4. DBo/1IOLMOHHOE YUEeHHE.

Tema 4.1. Uctopus pa3BuTHs
9BOJIIOLIMOHHBIX UJIEH.

Conepkanue ydeOHOro MaTepuaia

3HAKOMCTBO C UCTOPUEN Pa3BUTHUS IBOJIOLUOHHBIX UIEH.

Vscuenue 3nauenue padot K. Jlunnes, XK.b.Jlamapka B pa3BUTHH 3BOJIIOLUOHHBIX
unen B Onosioruu, 3BositoniionHoro yuenus Y. Jlapsuna. EctecTBeHHBIN 0TOOD.
PaccMoTpenne posn 3BOJIIOIIMOHHOTO yueHUs B (GOPMHUPOBAHUM COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHBI MUpa.

N3yuenne koHIENMMU BUaa, €ro KpureprueB. @opMUpOBaHUE IOHATHS O
MONYJISAIIMY KaK CTPYKTYPHOM €AMHMIIE BUAA W 3BOJIIOLIMH.

Tema 4.2. JIBrxymiue CHIbl
HBOJIFOLINH.

CoJnepxanue yaeOHOro MaTepuaia

q)OpMI/IpOBaHI/Ie TOHSTHH: JABWIKYIIUE CHJIBI 3BOJIIOILUH. MHKPOSBOJIIOLUA,
Makpos3Boforyst. [IpuBeneHne 10Ka3aTebCTB SBOMIONUN. AHAIN3 COBPEMEHHBIX
npencrasiennit o BugooOpazoBanuu (C.C. Yersepukon, M.M. Illmanbraysen).
AHanu3 TPUYMH BBHIMHPAHUS BHUJOB, OCHOBHBIX HAINPABJICHUI 3BOJIIOIOHHOTO
nporpecca. DopmMupoBaHHe TOHITHI 0 OHOIOTHYECKOM IPOrpecce U perpecce.

IIpakTnyeckune 3aHATHS

Cocrasnenue Tabnun «CpaBHUTEIbHAS XapaKTepucTrka ¢popM 60pHObI 3a
cyliecTBoBaHue», «I TaBHbIE HANIPaBJICHUSI SBOJIIOIIMH OPraHUYECKOTO MUPAY.

Pa3znen 5. Ucrtopust pa3Butus
JKM3HHU Ha 3emJie

Tewma 5.1. 'umoTe3pl MPOUCXOKICHUS
JKU3HU.

CopepxaHnue yueOHOro MaTepualia

3HAKOMCTBO C THIIOTE3aMU IMPOUCXOKIACHHA )KU3HU, I/ICTOpHeﬁ Pa3BUTHA
OpraHu4eCcKOro Mmupa, yCjI0KHCHUAMU KUBBIX OPTaHU3MOB Ha 3emie B mpouecce
3BOJIFOIIHUH.

IIpakTHYecKne 3aHATHSA

Ananus u OICHKA Pa3JIMYHbIX TUIIOTE3 ITPOUCXOKIACHHUS )KU3HU.

Tema 5.2. [IpoucxoxaeHue 4eaoBeKa.

CogepxaHue yueOHOTo MaTeprala

I/I3y‘-IGHI/Ie OBOJIFOIIMH YCJIOBCKA U CANHCTBA ITPOUCXOKACHU YCITIOBECYCCKUX pacC.
VsacHeHue COBPEMCHHBIX THUIIOTE3 O MPOUCXOKICHUHN YCIIOBCKA U JOKA3aTCIIbLCTBA
POACTBA YCJIIOBCKA C MJIICKONIUTAOIUMHU KUBOTHBIMHU.
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HpaKaneCRne 3AHATUSA

Cocrasnenue Tabaunbl « OCHOBHBIE CTAAUH SBOJIIOINU YEJIOBEKAY.
CpaBHUTENIbHBIN aHAJIU3 YEJIOBEYECKUX Pac.

Pa3zgen 6. OCHOBBI DKOJIOTHH

Tewma 6.1. Dxosiorust Kak HayKa

Conepkanue ydeOHOro MaTepuaia

DKoJioTus Kak Hayka O B3aMMOOTHOILEHHUSX OPraHU3MOB MEXIy co0oil Hu
OKpYyXarole cpenoi. OKoJorudeckue (aKTOpbl, WX 3HAUYEHHUE B IKU3ZHH
OpraHU3MOB.

[IpoBenenue ananm3a SKOJOTUYECKUX CUCTEM: BHIOBBIE U MPOCTPAHCTBEHHBIE
CIPYKTYpPBI 3KOCHUCTEM, IIHILIEBBIE CBA3H, KPYTOBOPOT BEILECTB U IIPEBPAICHUE
SHEPTHUH B DKOCUCTEMAX.

Ananus MEXKBHUIOBBIX B3aMOOTHOIIIEHHUI B DKOCUCTEME: KOHKYPCHII WA, CI/IM6I/103,
XMIIHUYECTBO, Mapa3zutusM. opMupoBaHue MOHATHI 00 NCKYCCTBEHHBIX
COOOIECTBAX — arpOdIKOCUCTEMAX U YPOOIKOCHCTEMAX.

IlpakTnyeckmne 3aHATHSA

CpaBHuTENbHAS XapaKTEPUCTUKA MPUPOIHBIX SKOCUCTEM U arpo3KOCHUCTEM CBOEH
MECTHOCTH.

CocraBiieHHE CXEM Iepe/iaun BEIIeCTB U SHePruH (IIenei mUTaHus).

Pemenne 3K0JIOrHYECKUX 3aJay.

Tewma 6.2. buocdepa

CopepxaHnue yueOHOro Marepuaia

buocdepa - kak rimobanbHas 3xkocucrema. Yuenue B.M. Bepraackoro o 6uocdepe.
N3yuenune poiu XUBBIX OpraHu3MoOB B Ouocdepe. DopMupoBaHHE TOHSATHH O
Ouomacce, KpYroBOpPOTE BaXHEWUIIMX OHOTCHHBIX OJJIEMEHTOB (Ha MpHUMEpe
yriaepoja, a3oTa u ap.) B buocdepe. AHanu3 u3MeHeHH B Ouocdepe.
Omnpenenenre NOCIEACTBHI e TEIILHOCTH YEIOBEKa B OKPYKAIOIIeH cpeie.

Pasnen 7. buonuka

Tema 7.1. buoHuKa Kak HayKa

CopepxaHue yueOHOTo MaTepralia

buonuka Kkak OJHO W3  HampaBleHUH  OWOJOTMM U KUOEpHETHKH,
paccmaTpuBaloliee 0COOeHHOCTH MOP(O(PU3NOIOrMUECKOW OpraHU3aluu KHUBBIX
OPraHM3MOB M HX MWCIOJb30BAHUE JUISI CO3/IaHUS COBEPILIECHHBIX TEXHMYECKUX
CHUCTEM M YCTPOMCTB 110 aHAJIOTUU C KUBBIMU CUCTEMaMHU.

W3ydyeHne NpyUHIMIIOB U IPUMEPOB UCIIOJIB30BAHUS B XO35IICTBEHHON
JeATeNbHOCTH J10J1el MOp(o(hYHKIIMOHATIBHBIX YEPT OpraHU3allii pacTeHUH U
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KHUBOTHBIX.

HTorosasi KOHTpoJIbHas1 padoTa

Bcero

39
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3. YCJIOBUS PEAJIMBAIIAY YYEFHOU JUCHUTLIMHBI
3.1. Tpe6oBaHus K MUHUMAJbHOMY MaTepHAJIbHO-TeXHHYECKOMY 00ecrevYeHn 0
Peanuzanus yueOHOM qUCHMIUIMHBI TpeOyeT Hamuus yuyeOHoro kabunera «buonorus».

Ob6opynoBanue yueOHOTO KaOMHETA:

- I0CaI0YHbIE MECTA 10 KOJUYECTBY 00yHarOIIUXCS;

- paboyee MECTO IpernoaaBaTes;

- HaTypalbHble OOBEKTHl ()KUBBIE pACTCHHS W JKUBOTHBIC, KOJUICKIIUH, BIIAXHBIE U
OCTEO0JIOTMYECKHUE Tperaparsl, repbapuu u mp.);

- IprOOPBI, TOCYAA, TPUHAAICKHOCTH /IS IPOBEJCHUS JEMOHCTpAU 1 Ja00paTOPHBIX padoT;
- MYJISDKU, MOJIENH, pelibe(HbIE TaOINIIbI;

- mocoOus Ha MeyaTHOW OCHOBE (TaONMIIbI, KApThl, YUEOHUKH, TUJAKTUUECKHI MaTepral u T.1.);
- DKpaHHO-3ByKOBble cpenactBa oOydenus (D3CO): Buneopuiabmbl  (KHHOPHUIBMBI),
JIMarO3UTUBbI-CIIal/Ibl, TPAHCIIAPAHTHI);

Texuuueckue cpeacTBa 0OyUeHHUS:

- KOMITBIOTEP C JUIIEH3UOHHBIM MPOTrpaMMHBIM 00€CIICUEHUEM;
- MYJIbTUMEIUATIPOEKTOD;

- UIHTEpaKTUBHAs JOCKa

3.2. UudopmaunonHoe odecriedyeHue 00yueHust
Ilepeyenb pexkoMeHayeMbIX Yy4eOHBIX H3AaHMil, MHTepHeT-pecypcoB, AONMOJHUTEJIbHOMI
JINTEPaTypsbl
OCHOBHBIE UICTOYHUKH:
Jast o0yuaromuxcs

1. Kamenckwuit A.A. Obmas 6uosorust. 10-11 kimace: yaeOHUK 7151 00111€00pa3oBaTEIBHBIX
yupexaennii / A.A. Kamenckuii, E.A. Kpukcynos, B.B Ilaceunuk. — 3-¢ u3s.,
crepeotur. — M.: JIpoda, 2018. — 367 c.

2. O6mras 6uomnorus: yaeOHuk aist 10-11 k1. o6mieoOpa3oBaTeaIbHBIX YUPEKICHUM /
[A.K.Benses, IL.M.bopoaun, H.H.Bopoumos u ap.] mox pexn. JI.K.bensicra,
I'"M.Ipimmmuna. — 6-e u3a. — M.: IIpoceemenue, 2006. — 304 c.

3. MamonToB C.I'. Obmias 6uostorus: yued. s CTya. cpel. crel. y4ueo. 3aBenenuii / C.I.
MamonToB, B.b. 3axapoB. — 6-e uzn. crepeorur. - BII, 2019. — 317 c.

4. ApycramoB D.A., JIeBakoBa 1. A., bapkanosa H.B. Dxonoruueckue ocHOBBI
MIPUPOIONOIIL30BaHus: YueOHUK / Pyk. aBT. kot 3.A.ApycramoB. — 5-¢ u3j., nepepad.
u jom. — M.: 3naTenbcko-ToproBas Koproparus «/lankos u K®», 2020. — 320 c.

Jus1 npenoaaBaresei

1. benses J.K., dpiviur I'.M., PyBumckuit A.O. O6mas 6uonorus. — M., 2020.

2. 3axapos B.b., MamontoB C.I'., CuBorna3zoB B.W. buonorus. O0mue 3akOHOMEPHOCTH. —
M., 2021.

3. Koncrautunos B.M., Psa3zanoB A.I'., ®aneea E.O. O0Omas ouonorus. — M., 2019.
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HNuTepner-pecypcesl:

http://www.altai.fio.ru/projects/Group4/potok13/site/index.html

http://nrc.edu.ru/est/
http://www.livt.net/

http://bio.1september.ru/

http://evolution.powernet.ru/

http://dronisimo.chat.ru/homepagel/ob.htm

http://www.sci.aha.ru/biodiv/index.htm

ﬂonwmumeﬂbnbw UCMOYHUKU

bonrosa M.B. Coopuuk 3ama4 no o61meit ouosorun.- M 2020.

3BepeB A.T., Kyznenos B.H. Oxonorus meroguueckoe nocodue 10-11 kmace. — M.,2021
Ko3znosa T.A. Tematnueckoe 1 MOypoYHOE IUIAHUPOBAHUE MO0 OMOJIOTHUHU K y4EOHUKY
Kamenckoro A.A., Kpuckynoro E.A., [Taceunnka B.B. «O6mas 6uomorus. 10-11
KJIaCChI»

[TumenoB A.B. Ypoku Ouosioruu B 10-11 kiaccax 1 u 2 yacts. — SpocnaBib Axkagemus
pa3BUTHUSL

Cxkopuk A.B., Jlapuna O.B. «9koJyiorus TeCTb».
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHUSA YYEBHOM

JUCIHHUIIVIMHBI

KoHTpoJIb M oOmleHKa pe3ylbTaTOB OCBOCHUS YYEOHOW JUCIUIUIMHBI OCYIICCTBIISCTCS
MPEIOIaBaTeIEM B IPOLIECCE MPOBEACHUSA IPAKTHUYECKUX 3aHITUN, TECTUPOBAHHMS, a TAKKE
BBITIOJTHEHUST 0OYUAIOIIMMUCS WHIMBUIYAJIbHBIX 3aJJaHUH, NUCCIICTOBAHUIA.

PesyabTaTsl 00yyeHus
(oCBOeHHBIE YMEHHsI, YCBOEHHbIE 3HAHNS)

@D opMBbI U METOIbI KOHTPOJISA U OLIEHKH
pe3yJabTaToB 00y4eHusl

1 2
YMmeHus:
OOBSACHATH, posib Ouosoruu B (OPMUPOBaHUU | (PPOHTATIBHBIN omnpoc IIACbMEHHAs
HAay4yHOTO MHPOBO33pEHUS; BKJIaJ OHOJIOTHYECKUX | CAMOCTOSITENbHAs paboTa,
TeOpUit B ¢dbopMupoBaHue COBPEMEHHOM | MUChbMEHas MpakThueckas padboTa B popme
€CTECTBEHHOHAayYHOM KapTHHBI MHpa; €AMHCTBO | 0T4€Ta, JabopaTopHas padboTa
JKUBOW W HEXKUBOW IIPUPOIBI, POJICTBO KUBBIX
OpraHU3MOB; OTPHULATEIIBHOE BJIUSHUE AJKOTOJIf,
HUKOTHHA, HapKOTUYECKUX BEIIECTB Ha

SMOpPHOHAIBHOE U MOCT3MOPHOHAIBHOE pa3BUTHE
YeJlOBEKa; BIIMSHUE D3KOJOTMYecKUX (PakTOpoB Ha
KHUBBIC OpraHU3MEI, BIUAHUC MYTar€cHOB Ha PaCTCHUA,
JKHUBOTHBIX n YCJIOBCKaA, B3alMOCBSI31 u
B3aMMOJICHCTBHE OPTraHU3MOB M OKPYKAIOIIEH CpPesIbl;
NPUYMHBI M (aKTOpPhl 3BOJIONUH, H3MEHSEMOCTD
BUJIOB; HAPYIICHUS B PA3BUTUU OPraHU3MOB, MyTallUU
U UX 3Ha4YeHHE B BO3HMKHOBEHHMM HACJEICTBEHHBIX
3a00JI€BaHN; YCTOWYMBOCTb, PA3BUTHE W CMEHBI

9KOCHCTEM; HEO00X0IMMOCTh COXPaHCHHUS

MHOT000pa3us BUJIOB;

peurath  3JeMEHTapHble  OWOJIOTMYECKUE — 3aJaud; | (pOHTATBHBIN OTpoC MMUChbMEHHAs
COCTaBJIATh JJICMEHTAPHBIC CXEMBbl CKpCIIMBAHHUS M | CAMOCTOSATEIIbHAS pabora, peleHue
CXEMBbI TIEpeHOCa BCIISCTB W IIepeadyd SHEPrud B | SKOJIOTHYECCKHX 3ajad4, METOIbI

IKOCUCTEMAxX (uenu MUTaHUS); OIKCHIBATh | MPAKTHUYECKOTO CAMOKOHTPOJIS
OCOOCHHOCTH  BHUJOB 1O  MOPGOJIOTHYECKOMY

KPUTEPUIO;

BBISIBIISITh TIPUCHOCOONICHUSI OpPraHU3MOB K Cpele | MHUCbMEHHAas CaMOCTOsITelNbHas paboTa,
oOuTaHusi, HMCTOYHMKM ¥ HaIM4YM€ MYTareHOB B | IIpaKkTU4eckas padoTa, naboparopHas
OKpyXarmmiei cpene (KOCBEHHO), aHTPOMNOTreHHbIE | paboTa

M3MEHEHHUS B SKOCHCTEMAaX CBOEH MECTHOCTH;

CpaBHHMBaTh OHOJOTHYECKHE OOBEKThI: XUMHMUYECKUH | MMCbMEHHAsh caMoCTOsiTellbHAs padora,

COCTaB Tell KMBOM M HEXHBON IPUPOJIbI, 3apOIbIIICH
YeloBeKa M JPYTUX  JKHUBOTHBIX,  MPHPOIHBIE
OKOCHCTEMBI W arpo’KOCHUCTEMBI CBOEH MECTHOCTH;
nporecchl (€CTECTBEHHBIH M MCKYCCTBEHHBIH OTOOp,
MOJIOBOE M OECIIOJIOE Pa3MHOXKEHHE) U JIEJIaTh BHIBOIBI
1 0000111eHNs] HA OCHOBE CPABHEHMsI U aHAJIN3a;

MMPpaKTHUYCCKaA pa60Ta, TCCTHPOBAHUC

OTIpeNIeNATh OCHOBHBIE CBOICTBA UHCIIOBBIX (DYHKIIHA,
WUTIOCTPUPOBATh UX Ha TpaduKax

(bpoHTaIBHBIN OIpOC

AHAJIIM3UPOBATL U OLICHUBATH PA3JIMYHBIC T'MIIOTE3BI O
CYIIHOCTHU, TMPOUCXOKACHHUU KU3HHU U UYCIIOBCKA,
ri00aIbHBIE OKOJOTUYCCKUEC HpO6HeMBI n ux
peuicHud, NOCICACTBUS COOCTBEHHOM JACATCIIBHOCTHU B

KOM6I/IHI/IpOBaHHLII71 METO
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OKpYXKarollen cpelie;

U3y4aTh W3MEHEHUS B JKOCHCTEMAX Ha
OHMOJIOTHYECKUX MOIEISX,

KOMOMHHUPOBaHHBIN METO]

HaXOJUTh MHPOPMAIMIO O OMOJIOTUYECKUX 00BEKTaX B
pPa3IMYHBIX MCTOYHHMKAX (ydeOHHMKAX, CIPABOYHHUKAX,
HAyYHO-TIONMYJISIPHBIX ~ W3JIaHUSAX,  KOMIIBIOTEPHBIX
0azax, pecypcax cern VHTEpHET) U KPUTHYECKH €€
OIICHUBATb,

INHUCBbMCHHAs CaMOCTOATCIIbHAA pa60Ta

3HaHus:
OCHOBHBIC TIOJIO)KCHUSI OWOJIOTMYECKUX TEOPUH U | YCTHBIN (POHTAIBHBIN OIIPOC
3aKOHOMEPHOCTEH: KJIETOYHOU TEOpHH,

JBOJIIOLIMOHHOTO yuyeHus, ydueHus B.M.BepHanckoro o
ouocdepe, 3axkonbl [.MeHnens, 3aKOHOMEpPHOCTEH
VM3MEHUYMBOCTH U HACJIEJICTBEHHOCTH;

CTpoeHHe U (QYHKIMOHUPOBAHHE OMOJIOTHYECKUX
0OBEKTOB: KJIETKHA, TE€HOB U XPOMOCOM, CTPYKTYPBI
BHJIa U DKOCHCTEM,;

YCTHBIM MHAUBUIYAIbHBIN OIPOC

CYIIHOCTh OMOJIOTHYECKHX MPOIIECCOB: Pa3MHOXKEHHUS,
OIINIIOAOTBOPCHUA, }ICI\/'ICTBI/ISI HCKYCCTBCHHOT'O n
€CTECTBEHHOT'O otOopa, dbopMupoBanue
MPHUCTIOCOOTICHHOCTH, MIPOUCXOXKICHNE BHJIOB,
KPYroBOPOT BEIIECTB M MPEBpAlleHHE DSHEPTHU B
KJIETKE, OpraHnu3Me, B SKOCHCTEeMax u onocdepe;

YCTHBIN 3a4€T, MAIIMHHBIA KOHTPOJIb

BKJIQJI BBIJAIOIMMXCS (B TOM YHCIIE OTCYECTBEHHBIX)
YYEHBIX B PA3BUTHE OMOJOTHYECKON HAYKH;

YCTHBIA UHAUBUIYAIBHBINA ONIPOC

OMOJIOTHYECKYIO TEPMHHOJIOTHIO M CUMBOJIHKY;

MUCbMEHBIN 3a4ET, MATMHHBIA KOHTPOJIb
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