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1. MOSACHUTEJIBHAS 3AITUCKA
PabGouass mporpamma  o0mieoOpazoBaTeNbHONW  y4eOHOW  JAUCHUIUIMHBI  «buomorus»
npeHa3HaueHa sl U3ydeHHst OMoJoTMM B NPOQEcCHOHATBHBIX  00pa3oBaTEIbHBIX
OpraHMu3aIMaX, PeaTu3yoX 00pa3oBaTeIbHYI0 MPOrpaMMy CpeIHEro o0Iiero oopasoBaHus B
npejesiax OCBOCHHS OCHOBHOM MpodeccuoHabHON 00pa3oBaTenpHoM mporpammbl CITO (OITOIT

CIIO) nHa 6a3e 0CHOBHOTO 001IET0 0Opa30BaAHUS.

[Tporpamma paspabortana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmiero oopazoBaHus
(mpuka3z Munoopuayku ot 17.05.2012r. Ne 413), npeabsaBIsSeMbIX K CTPYKTYPE, COJICPKAaHUIO U
pe3yapTataM OCBOGHHs y4yeOHOW aucuuiuimHbl  «buonorus», ©W B COOTBETCTBHH C
PekomeHmanusiMu 1o OpraHM3alUy TONYYEHHsI CpPeIHEero odmero oOpa3oBaHUs B Tpeaeiax
OCBOEHHUSI 00pa30BaTeIbHBIX MPOrpaMM CpeAHero npodecCHOoHaIbHOrO oOpa3oBaHMs Ha 0Oasze
OCHOBHOTO 001ero oOpa3oBaHHs C y4eToM TpeOoBaHM (eaepaabHbIX TOCYAapCTBEHHBIX
0o0pa3oBaTeNbHbIX CTAaHAAPTOB M MOJTy4aeMod MNpodeccuu WM CIEUUaTbHOCTH CpPETHETO
npodeCCHOHAIBHOTO 00pa3oBaHusi (MUChMO JlemapTaMeHTa TOCYAapCTBEHHOM TMOJIUTHKUA B
chepe nmoaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).
[Iporpamma yueOHOUM aucUUIUIMHBL «buoNOTHs» cOCTaBlieHa Ha OCHOBE MPUMEPHOU
nporpaMmsbl, ono0peHHoi HayuHo-meroanueckum coBetoM LleHTpa mnpodeccrHoHalIbHOTO
obpazoBanusi OI'AY «DOUPO» wu peKOMEHIOBaHHOW Uil  peau3allid  OCHOBHOMU
npodeccuoHanbHO  oOpaszoBarenbHON mporpammel CIIO Ha 6a3e ocHOBHOro o01iero oopaso-
BaHUS ¢ NOJy4YeHUEM cpeiHero oomero oopaszoBanus (IIporokon Ne 2 ot 26.03. 2015).

Coneprxanue mporpaMMmbl «BHOJIOTHS » HaNpaBJIeHO Ha JIOCTHKEHHE CIIEAYIOMINX LeJIe:
— nojgy4yeHue (yHIaMEHTalIbHBIX 3HaHUH o Ouonornyeckux cucremax (Kierka,
Opranmsm, Ilomynmsauus, Bun, 3Okocucrema); HCTOPHUM  pa3BUTHS  COBPEMEHHBIX
MPEJCTaBICHUN O KHUBOM MPUPOJIE, O BBIAAIOIIUXCA OTKPBITUAX B OMOJIOIMYECKON HayKe;

poiii  OMOJIOTHYECKOW Hayku B (OPMHPOBAHMHM COBPEMEHHOW E€CTCCTBCHHOHAYYHOM
KapTUHBI MHUpa; O METOJaX HAYYHOI'O ITO3HAHU A,

— OBJIAJICHUE YMEHUSMU JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U pOJb
OMOJIOrMYeCKNX 3HAHUI B HpaKTI/I‘—IeCKOﬁ NCATCIIBHOCTHU J'IIO}ICﬁ, B Pa3sBUTHUH COBPEMCHHBIX
TeXHOHOFHﬁ; OnpeaAcCIsATb KUBBIC 0OBEKTHl B opupoac; MIpOBOAWUTH Ha6J'IIO)IeHI/I$I 3a
OKOCUCTEMaMHU C LCJIbI0 HUX OIIMCAHUA W BBIABJICHUA C€CTCCTBCHHBIX M AHTPOIIOICHHBLIX
M3MEHEHUI; HaXOUTh U aHAJIM3UPOBATh MHPOPMAIIHIO O KUBBIX 00BEKTaX;

- Pa3BUTHEC TIO3HABATCIIBHBIX HHTCPECOB, HWHTCIJICKTYAJIbHBIX W  TBOPYCCKHUX
CIIOCOOHOCTEH  OOydJaromuxcsi B MPOIECCe HW3y4YeHUs OWOJOTHYCCKUX  SIBJICHHM,
BBIJIAIOIINXCS JTOCTH)KEHUH OWOJIOTHH, BOUICAIIMX B OOIICUEIIOBEUECKYIO KYIBTYPY;
CJIOKHBIX U MPOTUBOPEYMBBIX IIyTE€H PA3BUTHUsI COBPEMEHHBIX HAyYHBIX B3IVISJOB, MJIEH,

TEOPHid, KOHLIENIHA, TUIIOoTe3 (O CYIIHOCTU M MPOUCXOKICHUU KU3HU, YEIOBEKAa) B XOJe
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paboTHI C pa3IMYHBIMU UCTOYHUKAMHU WH(OOpMAITUH;

- BOCIHUTAHUE YOEKICHHOCTH B HEOOXOJMMOCTH TO3HAHUS >KUBON MPHUPOJIBI,
HEOOXOIMMOCTH  PallMOHATLHOTO MPHUPOJIONOIL30BAaHUS, OEPEeKHOr0 OTHOUICHHS K
NPUPOJHBIM pecypcaM M OKpYKaloliel cpeie, COOCTBEHHOMY 30POBBIO; YBaKEHHS K
MHEHHIO ONIOHEHTA MPU 00CYKICHUN OMOJIOTUYECKUX MPOOIIEM;

- u
CIIOJIb30BaHUE MPUOOPETEHHBIX OWOJIIOTUYECKUX 3HAHUH M YMEHUH B TOBCEIHEBHOM
KHU3HH JUTSI OLEHKH TOCJICACTBUN CBOEH JESATENbHOCTH (M JCSITEIBHOCTU JPYTUX JIOICH)
[0 OTHOIIEHHIO K OKPY)KAIOLIEH cpene, 3l0pOBBIO JAPYIHX JIIOJEH M COOCTBEHHOMY
3I0pOBbI0; OOOCHOBAaHWS WM COOJIOJCHHUS Mep MPOPIIAKTHKH 3a00JIeBaHUM, OKa3aHUE

nepBoﬁ IIOMOIIM IIPU TPpaBMax, CO6J'II-OI[€HI/II-O IIpaBUJI IOBCACHUA B IIPUPOLIC.

OBIIAS XAPAKTEPUCTUKA YUYEBHOM JUCIHHUIIJINHBI
«BHOJIOT' USI»

buonorust — cucrema Hayk, U3ydarouiasi BCE€ acleKThbl )KM3HH, Ha BCEX YPOBHAX OpraHU3aluu
JKUBOTO, HAayMHas C MOJEKYJSIpPHOro U 3akaHuuBas OuocepHbiM. OOBEKTaMU HU3yUEHUS
OMOJIOTHM  SBIIAIOTCS  KMBBIE OpPraHU3MbI, HMX CTPOEHHE M JKU3HENEATENIHOCTh, UX
MHOTrooOpasue, IpOMCXO0XKIEHUE, IBOJIIOLUS U paclpeiesieHIe KUBBIX OPIraHU3MOB Ha 3emMIle.
OO0m1ast 6M0I0rUs U3y4yaeT 3aKOHbl UICTOPUYECKOTO U MHIUBUAYATLHOIO Pa3BUTUSI OPTaHU3MOB,
oOlIMe 3aKOHBI KU3HU U T€ OCOOEHHOCTH, KOTOpPbIE XapaKTEpHBI ISl BCEX BUIOB MKUBBIX
CYILIECTB HA IJIAHETE, a TAKKE UX B3aUMOJEHCTBHE C OKPYKAIOIIEH CPEAOH.

buosnorus, TakuMm 00pa3zoM, ABISETCA OJAHOM U3 OCHOBOIIOJIATAIOLINX HAYK O KU3HU, a BIIAJICHUE
OMOJOTMYECKUMH 3HAHUSMU SBIISIETCS OJHUM M3 HEOOXOJMMBIX YCIOBUI COXpaHEHMsI )KM3HU Ha
IUTAHETE.

OcHOBy cojiepkaHusl y4eOHOM TUCHMIUIMHBI «BHOJIOTHS» COCTABIAIOT CIEAYIOLIHE Beaylue
UJECHU: OTVINYUTENIbHBIE IPU3HAKU )KMBOW IIPUPOJIBI, €€ YPOBHEBAsl OpraHu3anus U 3Bojtonus. B
COOTBETCTBUM C HHUMH BBIJEJIEHBl COJAEpKAaTeNbHbIE JIMHUM: OHOJOTUS Kak Hayka,

OMOJIOTTYECKHE 3aKOHOMECPHOCTH,

MCTOJbl HAYYHOI'O MMO3HAHMA; KIJICTKA, OpTraHU3M,; MOMYJAnus; BUA; SKOCHCTCMbI (B TOM YHUCIJIIC
o6uocdepa).

Cognepxannie y4eOHON AUCHMILTMHBI HAMPABICHO HA IMOATOTOBKY OOYYAIOMIMXCS K PEUICHHUIO
BOXHEHIIUX 3aJa4, CTOSIIMX TMepea  OMOJOTMYecKO HayKoW MO  paloHaIbHOMY

MpupoaO0IOJIb30BAHHUIO, OXPaHC OKPY)KaIOIJ_ICI\/'I CpCabl U 300POBbA B11{0)i (3378

B copepxanuu y4eOHOM AMCHUIUIMHBI KYPCUBOM BbIJENIEH MaTepuai, KOTOPBIA NMPH U3y4E€HUHU

OHMOJIOTUN KOHTPOJTIO HE TTOJIC)KHUT.
N3yuenne oOmieoOpa3zoBarenbHON — yueOHOW — AuciuIuiMHbBl  «buomorus»  3aBepiiaeTcs

MoABEACHUEM HTOTrOB B ¢opme audPepeHIMPOBaHHOTO 3adeTa WM SK3aMEHa B paMKax
MPOMEXYTOUHOU arrectanuu cryAaeHToB B mponecce ocBoeHus OIIOIT CIIO ¢ monmydeHuem
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cpemHero odmiero oopa3oBaHus

MECTO YYEBHOH JIMCIIUILIMHBI B YYEBHOM ILJTAHE

VY4yeOHass nucuuruimHa «buosiorust » SBIsIeTCs y4eOHBIM MPEIMETOM IO BEIOOPY U3
oOs3arenpHOM mpeaMmeTHol obnactu  «EctectBeHHbie Haykm» @PI'OC cpemgHero oOmiero
o0OpazoBaHusl.

YyeOnas quctumimHa «brojorusy nsydaercs B 001eo0pa3oBaTeIbHOM IUKIIE Y94eOHOTO
wrana OIIOIT CITIO na 6a3e 0CHOBHOTO OOIIET0 00pa30BaHuUs C MOJYUYEHUEM CPEIHETO OOMIEeTOo
o0OpazoBaHwUs.

B yueOHoM 1utaHe MecTo yueOHOM  IUCHMIUIMHBI  «BHOJOTHS» B COCTaBe
00111e00pa30BaTEeIbHBIX yU4E€OHBIX AWCHHUIUIMH TI0 BBIOOPY, (GOpMHUPYEMBIX M3 00s3aTEIbHBIX
npeametHeix obnacteir ®I'OC cpennero oodiero oopa3oBaHus.

PE3YJbTATHI OCBOEHUSA YUYEFHOM JUCIATIINHEI.

OcBoenue conepkaHus yaeOHOH TUCHMILIHHBI «bruoorusy, odecneynBaeTr JOCTHKEHHUE
CTYACHTaMH CIEIYIOLUX Pe3yibmamos: 1u4HOCHHbBIX:

UMEET 4YYBCTBO TOPJAOCTM U YBa)KEHHME K MCTOPUM M JIOCTUKEHUSAM OTEYECTBEHHOM
OMOJIOTMYECKON HAyKM; MMEET IpPEJCTAaBICHHE O LEJIOCTHON eCTEeCTBEHHOHAayyHOW KapTHHE
MUDA;

IOHMMAeT B3alMOCBSI3b U B3aMMO3aBUCHUMOCTb €CTECTBEHHBIX HAyK, HMX BIHUSHHME Ha
OKPYKaIONIYIO0 Cpely, SKOHOMUYECKYIO, TEXHOJOTHUECKYIO, COHAIBHYIO M 3TUYECKYIO c(hepbl
JeSITEIbBHOCTH YEJIOBEKa,

CHOCOOEH HCIONB30BaTh 3HAHUS O COBPEMEHHOH €CTeCTBEHHOHAyYHOH KapTHHE MHUpa B
o0pa3oBaTenbHOM U podeccroHaIbHON AeATeIbHOCTH; BOZMOKHOCTH UH(POPMAIIMOHHOM Cpeibl
ISt o0ecIiedeHust MPOTyKTUBHOTO CaMo00pa3oBaHus;

BJIQ/IEET KYJIbTYPOIl MBIIUIEHUS, CIOCOOEH K 0000OLIEHHIO, aHAIN3y, BOCIPUATHIO HH(OpMALIUN
B O0JIACTH €CTECTBEHHBIX HAyK, TIOCTAHOBKE IIeIM M BHIOOPY TyTel €€ IOCTHKEHUS B
npodeccuoHaIbHOM chepe;
CIOCOOEH PYKOBOJCTBOBAaTbCSI B  CBOGH JICATENBHOCTH COBPEMEHHBIMH  MPHUHIIUIIAMHA
TOJIEPAaHTHOCTH, AUAJIOTa U COTPYIHUYECTBA; TOTOB K B3aUMOJIEHCTBUIO C KOJUIEraMu, K paboTe B
KOJIJICKTHBE;
TOTOB HCIIOJIb30BaTh OCHOBHBIE METO/bI 3aIIUTHl OT BO3MOKHBIX TIOCJIEJCTBUU aBapHid,
KaTacTpo(, CTUXHIHBIX OeJCTBUH;
oOnamaeT HaBbIKaMH Oe3o0macHOW paboTBl BO BpeMsl MPOEKTHO-UCCIENOBATEIbCKOW H
AKCIEPUMEHTAIbHON JeSTebHOCTH, IIPU UCIIOJIb30BaHUH JIA0OPATOPHOTO 000PYAOBAHHUS.
CHOCOOEH MCMOJIb30BATh NMPHOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOH NEATEIbHOCTH U
MIOBCEHEBHOM JKU3HU JIJISI COOMIOACHUS Mep MPOQPHMIAKTUKN OTPABICHHUNA, BUPYCHBIX U JIPYTHX
3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHUs, alKOrojin3Ma, HApKOMaHUM); MPaBHII
MOBEJICHUS B PUPOJTHOM CPEE;
FOTOB K OKa3aHUIO TIEpBOM TIOMOIIM MpPH TpPaBMATUYECKHX, HPOCTYAHBIX U JPYTUX
3a00JI€BaHUAX, OTPABJICHUAX MHUILEBBIMU IPOLYKTAMU;

MemanpeoMenHbIX:
0CO3HAET COIMATIBHYIO0 3HAYMMOCTh CBOEH mpodeccun/crnennanbHOCTH, 001aqaeT MOTUBaLueH K
OCYILIECTBIICHUIO MPO(ECCHOHANBHOM NesITeIbHOCTH;
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NOBBIIIAET WHTEIUIEKTYaJIbHBIH ypPOBEHb B IPOLIECCE H3YyYEHHUs OMOJOIMUYECKUX SIBICHUM;
BBIJIAIOIINUXCS TOCTUKEHUN OMOJIOrMH, BOLIEAIIMX B OOIIEUEIOBEUECKYIO KYIbTYPY; CIOXKHBIX U
IIPOTUBOPEYMBBIX IIyT€Hd PAa3BUTHS COBPEMEHHBIX HAyYHBIX B3IUIALOB, WUJCH, TEOpUH,
KOHIIENIUI, TUnore3 (0 CYIIHOCTH U NPOUCXOXKJIEHUM >KM3HM, 4YelloBeKa) B XoJe paldoThl ¢
pasIMYHBIMU UCTOYHMKAMU UH(POpPMALIUY;

CHOCOOEH  OpraHU30BbIBATb COTPYIHUYECTBO EJUHOMBIIUICEHHUKOB, B TOM YHCIE C
UCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

CIIOCOOEH NMOHMMATh IPUHLUIIBI YCTOMYHMBOCTH U NPOAYKTUBHOCTH YKUBOM IPUPOJBI, IIyTU €€
U3MEHEHHS [0/ BIHUSHUEM aHTPOINOTEHHBIX (PAKTOPOB, CHOCOOEH K CHCTEMHOMY AaHAIHU3Y
rJI00aNBbHBIX JKOJOTMYECKHX Tpo0JeM, BOMPOCOB COCTOSIHUS OKpPYXKAIOUIEH Cpeabl |
palMOHaIbHOIO UCIIOJIb30BAaHUS IPUPOIHBIX PECYPCOB;

yMeeT OOOCHOBBIBaTb MECTO U pOJIb OMOJIOTMYECKUX 3HAHUN B MPAKTUYECKOM AEATEIbHOCTU
JrOIeH, B PAa3BUTUU COBPEMEHHBIX TEXHOJIOTHIA; OIPENENATh >KUBbIE OOBEKTHI B MPUPOJE;
IIPOBOAMTDH HAOIOAEHUS 3a 3KOCHCTEMAMHU C LIEJIbIO0 UX ONKCAHUS U BbISIBICHUS €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX N3MEHEHH; HAXOIUTh U aHAJTM3UPOBATh HHPOPMALIUIO O KHUBBIX 0OBEKTAX;

CIoCOOCH NPHUMEHATh OWOJIOTMYECKHE M SKOJOTHYECKHE 3HAHMS JUIS aHaau3a MPUKIATHBIX
po0JIeM X035IUCTBEHHOMN ACSATEIbHOCTH;
crocoden K CaMOCTOSITEIBHOMY MIPOBEJICHUIO HCCJICTOBaHUM, IIOCTaHOBKE
€CTECTBCHHOHAYYHOTO JKCIEPUMEHTA, HWCIOJIb30BAaHUIO HH(DOPMAIMOHHBIX TEXHOJOTHH st
pEIICHUS HAyYHBIX U POPECCHOHATBHBIX 3a/1a4;
CIOCOOEH K OILIEHKE ITHUYECKUX aCMEeKTOB HEKOTOPBIX MCCIIEAOBaHUI B 001acTH OMOTEXHOIOTUU
(KJIOHMpPOBaHKE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHUE);

npeomemmuvix:
c(OpPMUPOBAHHOCTh TMPEACTABIEHUN O POJIM U MeCTe OHOJIIOTHHM B COBPEMEHHOW HaydHOI
KapTUHE MUpa; MOHMMaHHUE PO OMONOTHH B (POPMUPOBAHMM KPYro3opa U (PyHKIIMOHATHHON
TPaMOTHOCTH Y€JIOBEKaA IS PELICHUS MPAKTUYECKUX 3a/1ay;
BJIAJICHUE OCHOBOIOJIATAIONIMMH TOHATHUSIMUA W TPEICTABICHUAMU O KUBOW mMpUpoae, €€
YPOBHEBOM  OpraHu3allid W  DBOJIOIWHU; YBEPEHHOE  IOJIb30BaHHE  OMOIOTUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;
BJIaJICHUE OCHOBHBIMH METOJAMH HAay4YHOT'O TO3HAHHUS, HCTOIB3yeMBIMH TPH OHOJIOTHUECKHUX
WCCIICIOBAHMSIX JKUBBIX OOBEKTOB U JKOCHCTEM: ONHMCAHHE, HW3MEpPEHHE, IPOBEICHUE
HaOJIO/ICHU; BBISIBIICHNE U OIICHKA aHTPOTIOTEHHBIX U3MEHEHUH B IPUPO/IE;
c(OpPMUPOBAHHOCTh YMEHUHN OOBICHITH PE3YAbTaThl OMOJIOTHYECKUX IKCIEPUMEHTOB, PEIIaTh
AJIEeMEHTapHbBIE OMOJIOTUYECKHE 3a1a4H;
c(hOpPMUPOBAHHOCTh COOCTBEHHOU MO3UIIMHM MO OTHOIICHHIO K Ouoormueckoi uHpopmammu,
MOJTy9aeMOM U3 Pa3HbIX UCTOYHUKOB, K TJI00ATBHBIM JKOJOTUUECKUM IpobjeMaM M MyTsIM HUX
peteHus.



COJEP)KAHUE YYEBHOM TUCITATIIUHBI

Beenenue

OObexT wu3ydyeHuss OHOJOTMM - >KMBasg mnpupona. [Ipu3HAKM >KMBBIX OPraHU3MOB H HX
MHOrooOpasue. YpOBHEBas OpPraHU3aIMs >XUBOW MPUPOABI U IBOJIONMA. MeTOIbl MO3HAHUSA
XKHUBOW mpupoasl. OOmme 3akoHOMEepHOCTH Ouonoruu. Pons Ouonoruum B (popMupoBaHUH
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MHpPa U B IPAKTHUUECKOH NEATEIbHOCTH JIIOJEH.
3HaueHue OMOJIOTMM TPU  OCBOGHMM  mpodeccuii U CHENHATBHOCTEH  CPEeTHEro
po¢eCCHOHAIBHOTO 00pa30BaHUsI.

JdeMoHcTpanum:

buonorndeckne CHUCTEMBI pPa3HOTO YPOBHSA: KIIETKA, OPTaHM3M, TMOMYJSALHUsA, SKOCHCTEMA,
ouocdepa. LlapcTBa )KUBOI TPUPOIBL.

1. YYHEHHE O KJIETKE

Xumuyeckasi opraHu3anusi kjierku. Kierka - snemeHTapHas KuMBas CUCTEMa U OCHOBHas
CTPYKTYpHO-(DYHKIIMOHAIbHAS €IMHULIA BCEX JKUBBIX OPraHu3MOB. Kpamkas ucmopus u3yyenus
KAemKU.

XuMHUecKasi opraHm3anus KiIeTkd. OpraHudecKue ¥ HEOpPTaHWYeCKHE BEIIeCTBA KIETKH W
KUBBIX OPTraHU3MOB. benku, yriaeBopl, TN/, HyKJICHHOBBIC KUCIOTHI i UX POJIb B KIIETKE.
Crpoenne u pyHkuuu kjerku. [Ipokapuorudeckue U 3yKapuoTHYeCcKHe KIeTKH. Bupycsl kak
HeKkJIeTouHas (¢opMa KM3HM M MX 3HadeHue. boppba ¢ BupycHbiMu 3aboneBanusmu (CIIN/L u
ap.) Huromnnasma u kinerouHast MemOpana. OpraHouabl KJIETKH.

OOmeH BellecTB W NpeBpallleHHe JHePruu B KJeTKe. [lmacTuyeckuili W sHepreTHUecKuit
00OMeH.

Crpoenue u pynkiuu xpomocoM. JIHK - Hocutens Hacnenctsennoi nudopmanuu. Permmkarus
JHK. I'en. I'enernueckwnii koa. bruocunrtes 6emnka.

KusHeHHbIH mukJa KiaeTku. Kietku u ux pa3sHooOpa3ue B MHOTOKJIETOUYHOM OpraHH3Me.
Hugpepenyuposxa xnemox. Knerounas Teopus CTpOSHUSI OPraHU3MOB.

Muto3. [{lutokuHe3.

JdemoHcTpaumuu:

Crpoenune u crpykrypa Oenka. Ctpoenune monekyn JJHK u PHK. Pemmmkamus JJTHK. Cxemsr
JHepreTHyeckoro oobMeHa u OuocuHTe3a Oenka. CTpoeHHE KIETOK IMPOKAPUOT M DYKaApHOT,
CTpO€HHEe U MHOTrooOpa3ue KIJIETOK pacTeHMid M >KMBOTHBIX. CTpoeHue Bupyca. dortorpaduu
CXeM CTpoeHus XxpoMocoMm. Cxema cTpoeHust reHa. MuTo3.

IIpakTH4eckHe 3aHATHA:

HabmioneHne KIeTok pacTeHU U )KUBOTHBIX MO MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax,
UX ONHCAHHE.

[TpuroToBneHne U ONKCaHUE MUKPOIIPENAPATOB KIETOK PACTEHUH.

CpaBHeHUE CTPOCHHUS KJIETOK paCTEHUI U )KUBOTHBIX 110 TOTOBBIM MHUKpOIIperapaTam.



2. OPTAHU3M. PASMHOKEHUE 1 UHINBUAYAJIBHOE PABBUTHUE
OPI'AHU3MOB

Pa3mHo:kenne opranuzmoB. Opranusm - eauHoe 1enoe. MHoroodpasme OpraHu3MoB
PasmuoxeHue - BaxkHeil1ee CBOMCTBO ®UBBIX oprann3mMoB. [lonoBoe u Oecnosioe pa3MHOXKEHHUE.
Meiio3. OGpa3oBaHue MOJOBBIX KJIETOK U OILIOIOTBOPEHHE.

NuauBuayajbHOoe pa3BUTHE OPraHu3sMa. OMOpHUOHAIBHBIM dTanm OHToreHe3a. OCHOBHBIC
CTaauu YMOPUOHANILHOTO pa3BUTUs. Opeanozenes. [locmamopuonanbHoe pazsumue.

CxozcTBO 3apojbliliell MpeiCcTaBUTENe pa3HbIX TPYIIT MMO3BOHOYHBIX KaK CBHAETEIHCTBO HX

OBOJIIOIITMOHHOI'O PpOJACTBA. HpI/I‘II/IHBI HapymeHI/Iﬁ B pa3BUTUHU OPraHU3MOB.

NupuBuayanbHoe pa3BuTHe 4esoBeka. PenpoayktuBHoe 310poBbe. [lociencTBust BausHus
AJIKOI'0JI1, HUKOTHHA, HAPKOTUYCCKUX BCIICCTB, 3arpA3HCHU CPCAbl HA Pa3BUTHEC YCIIOBCKA.
JdemMoHcTpaumMu:

MHoroo6pasue oprann3MoB. OOMeEH BEIIECTB U MPEBPALICHUE SHEPTHH B KieTke. DoTocuHTE3.
Henenne kinetku. Muto3s. becrionoe pazmHokenue oprann3MoB. OOpa30BaHUE MOJOBBIX KJIETOK.
Meiio3. OmionoTBopeHue y pacteHuid. HMHauBuayanbHOE pa3BUTHE OpraHusma. Tuimbl
HOCT3M6pI/IOHaJH)HOFO Pa3sBUTHA )KUBOTHBIX.

IIpakTHYeckue 3aHATHSA:

BrisiBieHre 1 omnucaHue MPU3HAKOB CXOJCTBA 3apOJIbIIICH YeJOBeKa M JIPYTHMX MO3BOHOYHBIX

KaK JOKa3aTCJIbCTBO UX DBOJJOLIHMOHHOI'O POACTBA.

3. OCHOBBI 'EHETHUKHA U CEJIEKIIMH

OcHOBBI y4YeHHMST O HACJIEACTBEHHOCTH M HM3MeHYHMBOCTH. [‘eHeTmka -Hayka O
3aKOHOMEPHOCTSAX HACJIEACTBEHHOCTM M W3MEHYMBOCTM opraHu3moB. [. Mengens -
OCHOBOIIOJIOKHUK HAayKH I€HETHKA. | eHeTn4eckass TEpMUHOJIOTHS U CHUMBOJIMKA.

3aKOHBl TEHeTHKH, YycraHoBieHHble [. Mennenem. MonHorubpugHoe u  AUTHOPUAHOE
CKpelIMBaHue XpOMOCOMHAsi TEOpUsl HACIEICTBEHHOCTU. Bsaumoolelicmeue 2enos. I'eHeTuka
nona. Cyennennoe ¢ nonom Hacieoosanue. 3HAYEHUE T€HETUKH JUI CEJIEKLUU M MEIULIMHBI.
HacnenctBenHbie 601€3HU YeI0BEKa, UX IPUYUHBI U TPOPUITAKTHKA.

3akoHOMepHOCTH H3MEeHYMBOCTH. HacnencrBeHHas WJIM T€HOTUIIMYECKAs] W3MEHYHMBOCTD.
MonudukanronHas, Wid HeHacleATBEHHasl, U3MEHUNBOCTh. | eHeTHKa uderoBeka. ['eHeTHka U
MeAMIMHA. MarepuanabHble OCHOBBI HACIEACTBEHHOCTM M M3MEHYMBOCTH. ['eHeTHMKa U
IBOJIFOLIMOHHAs Teopusl. ['eHeTnka nomynsanui.

OCHOBBI CeJIeKIMH PACTeHHUH, ’KHBOTHBIX U MHKPOOPTraHU3MOB. [ 'eHeTHKa - TeopeTndecKas
OCHOBa ceyieKiMu. OJoMalIHMBaHUE JKMBOTHBIX W BBIPALIMBAHUE KYJIbTYPHBIX PACTCHHM -
HavajgbHble OJTambl cenekuud. Ydenne H.M. BaBwioBa o 1neHTpax MHOroo6pazus u
IPOMCXOXKAECHUS KYJIbTYPHBIX pacTeHHi. OCHOBHBIE METOBl CEJIEKLUHM: THOpUau3anus u
UCKYCCTBEHHbI 0TOOp. OCHOBHBIE JOCTHXKEHMSI COBPEMEHHOM CEJIEKLUU KYJIbTYPHBIX

pacTeHui, JOMAIHUX KUBOTHBIX 1 MUKPOOPTaHU3MOB.
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buotexHonorus, ee NOCTHKEHUSI U MEPCHEKTUBBI Pa3BUTHUS. Dmuueckue acnekmul HeKOmopvlx
oocmudcenuti 6 6uomexnonocuu. Kiomuposanue orcueommvix (npobremvl  KIOHUPOBAHUSA

yenoeexa).

JdemMoHcTpaumMu:

Monorubpuanoe u auruopuaHoe ckpemuBanus. [lepekpect xpomocom. CrierieHHoe
HacieaoBanue. Myranuu. [{eHTpsl MHOT00Opa3us U POUCXOXKICHUS KYJIbTYPHBIX PACTCHUH U
JIOMAITHUX KUBOTHBIX. [ mOpuauzanms. MickyccTBeHHbIi oT00p. HacnencTBenusie 0oe3Hu
yesoBeKa. BiusiHue ajnkoronn3zma, HApPKOMaHUM, KyYpeHUsl Ha HACJIEICTBEHHOCTD.
IIpakTn4yeckne 3aHATHS:

CocraByieHre TPOCTEHINNX CXEM MOHOTHOPHIHOTO B TUTHOPHIHOTO CKPEITUBAHUSI.

Pemenne reaeTnuecKkux 3a1ay.

AHann3 (EeHOTUITMYECKON N3MEHUNBOCTH.

BrisiBiienre MyTareHoB B OKpY Karollel cpejic 1 KOCBEHHasi OI[EHKa BO3MOXKHOT'O MX BJIMSIHUS Ha

OpraHu3M.

4. TIPOUCXOKJIEHUE U PAZBUTUSA )KU3HU HA 3EMJIE. 9BOJIOINIMOHHOE
YUYEHMUE Ilpoucxoxaenne 1 Ha4albHbIe 3TANbl PAa3BUTHA KU3HH HA 3emuie.

I'unoTe3pl MpoUCXOkACHUSA XU3HU. V3ydeHHEe OCHOBHBIX 3aKOHOMEPHOCTEH BO3HUKHOBEHUS,
pa3sBUTHSA U CYLIECTBOBAHMS JKU3HU Ha 3eMile. YCIIOKHEHHME JKUBBIX OPraHM3MOB B IIpoliecce
3BOJIOIMHU. MHOroo0pasue >kHBOro MUpa Ha 3emiie U COBPEMEHHasl €ro OpraHu3anusl.

Hcropusi pasBuTHS IBOJIOUMOHHBIX uAeil. 3HaueHue pabor K. Jlunnes, XK.b. Jlamapka B
Pa3BUTHUU HBOJIIOIMOHHBIX UWJeH B Ouosioruu. DBomonmoHHoe YydyeHue Y. JlapBuHa.
EctectBennbiit  oTO0Op. PosIb  2BOMIOIMOHHOTO Y4YeHUST B (OPMHUPOBAHUM COBPEMEHHOMU
€CTECTBEHHOHAyYHOW KapTUHBI MUpA.

MukposBoaouuss u MakpodBosawouusi. Konuenuuss Bupa, ero kpurepuu. Ilomymsimus -
CTPYKTypHasi €IUHUIA BUJA U 3BONIONUH. J[BIKylue cuibl 3Boouu. CHHTETHYECKAask TEOPHS
sBoMOIMK. MukposBomtonius. CoBpeMeHHble TpeAcTaBieHuss o BuaoooOpazoBanuu (C.C.
Yersepukon, U.U. IlImansrayzen). MakposBomonus. JlokazarensctBa 3Bomounu. Coxpanenue
buono2u1ecKk020 MHO2000pas3us KaKk OCHO8A YCMOUUUBOCMU Ouocgepvl U NpocpeccusHoz2o ee
paseumusi. 1lpnanHbl BBIMUpaHUs BUI0B. OCHOBHBIE HAIIPABIIEHUS IBOJIIOLMOHHOIO IIporpecca.
Buonornyeckuit mporpecc 1 6MOIOrUYECKHA perpecc.

JleMoHCTpanum:

Kpurepun Buga. CrpykTypa NONyasUUH. AJanTHBHBIE OCOOCHHOCTH OpPraHHU3MOB, HX
OTHOCHUTEJIBHBIN XapakTep. DBOIIOIMOHHOE JPEBO PACTUTEIBLHOTO MUPA. DBOJIIOLIMOHHOE APEBO
KUBOTHOTO Mupa. [IpencraBurenn pelkux U MCUE3aI0INX BUIOB PACTEHUHN U JKUBOTHBIX.
IIpakTH4eckue 3aHATHA:

Omnucanne ocoOelt 0JHOTO BHIa IO MOP(OTOTHIECKOMY KPUTEPHIO.

[TpucnocoOieHne OpraHu3MoB K pasHbIM cpefaM oOuTaHus (K BOJHOW, HA3€MHO -BO3AYILHOM,
MTOYBEHHOM ).

AHanu3 1 onieHKa PA3JIMYHBIX THIIOTE3 MPOUCXOXKIACHUA KU3HU.
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5. HPOUCXOKJIEHUE YEJIOBEKA
AHTponorene3. DBoytolys NpuMaroB. COBpEMEHHbBIE THIIOTE3bI O MPOUCXOXKIECHUU YEJIOBEKA.
Jloka3aTenbcTBa pPOJACTBA YEJNOBEKA € MIIEKONUTAIOLIMMU SKUBOTHBIMU. OTalbl 3BOJIOLUU

YCJIO0BCKaA.

YesoBeveckue pacobl. POACTBO M €IMHCTBO IPOUCXOXKICHHUS YEJIOBEUECKUX pac. Kputuka
pacusma. [leMoHcTpauuu

YepThl CXOACTBA U PA3INYUS YETOBEKA U KUBOTHBIX. YepThl CXOACTBA YEJIOBEKA U IPUMATOB.
[Ipoucxoxnenue yenoBeka. YemoBeuecKre pachl.

IIpakTH4yeckue 3aHATHS:

Ananus n OLICHKA PA3JIMYHBIX T'MIIOTE3 IIPOUCXOXKACHUS YCIIOBCKA.

6. OCHOBBI DKOJIOI'MH JxoJiorusi - HayKa 0 B3aMMOOTHOLICHUAX OPTraHU3MOB MEKIY
c000ii 1 okpy:kaoLIeill cpenoii. Jkoioruueckre GakTopbl, UX 3HAYCHHUE B KU3HU OPraHU3MOB.
DKoJoru4yeckue cucreMmbl. BugoBas M NpocTpaHCTBEHHAsl CTPYKTypa SKocucTeM. lluieBbie
CBS3M, KpPYroBOpPOT BEUIECTB U NPEBpAIICHUE OHHEPrMM B OSKOCHUCTEMax. MexXBUIOBbIE
B3aMMOOTHOIIEHUSI B D3KOCHUCTEME: KOHKYPEHIMS, CHUMOMO3, XMIIHUYECTBO, Iapa3UTU3M.
IHpuuunvr ycmouuusocmu u cmenvl sxocucmem. Cykyeccuu. VICKyCCTBEHHBIE COOOIIECTBA -
arpo’KOCUCTEMBI M YPOO-IKOCUCTEMBI.

Buocdepa - riaodanbHas 3kocucrema. Yuenue B.M. Bepnanckoro o Ouochepe. Ponb xuBbIx
opraHusMoB B Ouocdepe. buomacca. KpyroBopor BaxHEHWIIMX OHOT€HHBIX 3JEMEHTOB (Ha
pUMepe yriiepoja, a3ora u Jp.) B 6uocdepe.

buocdepa u 4enoBek. N3menenus B Omocdepe. IlocrnencTBusi nesTeTbHOCTH YEIOBEKa B
OKpyKarlie cpene. BozaeiicTBue mnpoOU3BOACTBEHHON JEATEIHHOCTHM B 0OJAcTH CBOEH
Oynyuiei nmpodeccun Ha OKPYXKAIOWIYIO cpeny. I nobanbhvie dKo102UdecKue npoobaemvl U nymu
Ux peuteHusl.

OKoJorusl Kak TEOpeTHYecKass OCHOBA pALMOHAJIBHOIO IPUPOAOIOIB30BAHNUS W  OXPAaHbI
npupoabl. Hoocdepa. [IpaBumna noseaenHwus mo/ieit B okpykaroieit mpupoaHoit cpene. bepexxnoe
OTHOIIEHHE K OMOJIOrMYECKUM OOBEKTaM (PACTEHUSM M KUBOTHBIM M MX COOOIIECTBAM) U HX
oXpaHa.

JdemoHcTpaumuu:

Okonorydyeckue (aKTopbl W UX BIMSHME HAa OpraHu3Mbl. MeXBHIOBbIE OTHOILIEHUS:
KOHKYPEHLIUsI, CHMOMO03, XUIIHUYECTBO, MapasuTU3M. SIpyCHOCTh PacTUTENHHOIO COOOIIECTBa.
[TumeBple 1enu M ceTd B OHOLEHO3€. ODKOJIOTHYecKHe nupamuibl. CxeMa SKOCHCTEMBI.
KpyroBoport BeliecTB U npeBpallieHne 3Hepruu B skocucreme. buocdepa. Kpyrosopot yriepona
(a3ota uw ap.) B Oumochepe. Cxema arposkocuctembl. Oco00 oXpaHSeMble TPHUPOIHBIC

tepputopuun Poccum.

IIpakTH4eckue 3aHATHA:
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Onucanue aHTPONMOTCHHBIX M3MEHEHHH B E€CTECTBEHHBIX MPUPOIHBIX JaHAmAadTax CBOEH
MECTHOCTH.

CpaBHMTENBHOE ONMCAHUE OJHOM U3 €CTECTBEHHBIX NPUPOJHBIX CUCTEM (Hampumep, jieca) u
KaKOW-HUOY/Ab arpOo’KOCUCTEMBI (HAaIIpUMeEp, MIIEHUYHOTO 10JIs).

Cocmasnenue cxem nepedauu eewjecms u SHepeu o Yensam NUManus 8 NPUPOOHOLL IKOCUCmeMme
u 6 azpoyenose.

Ornucanue U MpaKTUYECKOE CO3/1aHNE NCKYCCTBEHHOM KOCHUCTEMBI (IIPECHOBOIHBIN aKBapUyM).
Pemenuie skonoruueckux 3aaau.

7. BMOHUKA

Buonunka kak 0JHO U3 HaNpaBJIeHUii OHOJIOTHM M KUOEPHETUKH.

buonnka paccMaTpuBaeT OCOOCHHOCTH MOP(O-(HU3HOIOTHYECKON OpraHM3aluu  HKHUBBIX
OPraHM3MOB W WX HCIIOJIb30BAaHHE JUJISl CO3/IaHUSl COBEPIICHHBIX TEXHUYECKHX CHUCTEM U
YCTPOMCTB MO AHAJIOTMU C JKUBBIMH CHUCTeMaMU. [Ipunyunsvi u npumepsbl UCHOIbIOBAHUS 8
XO3AUCMBEHHOU 0esIMeNbHOCIU TH00etl MOPPO-PYHKYUOHATbHBIX YePm OP2AHU3AYUU PACTHEHU
U AHCUBOMHDBIX.

JdemMoHcTpaumMu:

Mogenu ckiIag4aTtoi CTPYKTYphI, UCIOIB3yeMOW B CTPOUTENLCTBE. TpyOuaThie CTPYKTYpPHI B
YKHUBOU MPHUPOJIE U B TEXHUKE. ADPOIMHAMUYCCKHE U THAPOTUHAMUYCCKHE YCTPOUCTBA B KHUBOU
NPUPOJIC U B TEXHHKE.

IKCKypCHH:

Mnozcoobpa3zue 6uoos. Cezonnvle (6ecennue, oceHnue) usmMeHeHus 8 npupooe.

Mmnozoobpazue copmog KyibmypHuIX pacmeHuti U nopoo OOMAWHUX HCUBOMHBIX, MeMOObl UX
8bI6COCHUS (CENLEKYUOHHASL CMAHYUsL, NIEMEHHAs. (DepMa, CelbCKOXO03SUCIEEHHAsL 8bICIMABKA).

Ecmecmeennuvie u UCKYCCMBEHHble IKOCUCMEMbL C80€20 paﬁorta.

Tembl pedepaToB (10KI1210B), HHAMBHAYAJIbHBIX IPOCKTOB

Knerounas teopust cTpoeHus: opranu3MoB. VcTopus 1 COBpeMEHHOE COCTOSHUE.
Hacnencrennas nundopmaryst v nepeada ee U3 MoKOJEHHs B TOKOJICHHE.

JpamaTuyeckue cTpaHUIIbl B UCTOPUU Pa3BUTHSI T€HETHKHU.

VYcnexu coBpeMEHHOM reHeTHKU B MEIULIMHE U 3[paBOOXPAHEHHUU.

Uctopus pa3Butus >BOIONMOHHBIX Uiien 1o Y./lapBuHa.

«Cucrema nipupoas» K.JIunnes u e€ 3HaueHue Jist pa3BUTHSI OMOJIOTHH.

CoBpeMeHHbIE MPECTABICHUS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIIOIUH.

CoBpeMeHHbIE TPEJCTaBICHHUS] O 3apOXKJIEHUM >KM3HH. PaccMOTpeHHe M OlLleHKa pa3iIMYHbIX
TUIIOTE3 MPOUCXOXKICHHS

CoBpeMeHHBIH 3Tal pa3BUTUs dyenoBeuecTBa. UenoBeueckue pacsl. OnacHOCTh pacu3ma.
BosneiicTBue uenoBeka Ha MPUPOY HA PA3JIMYHBIX ATANAX Pa3BUTH YEIOBEYECKOIO OOIIECTBa.
BnusiHne okpyskaroleit cpeapl U ee 3arpsi3HEHUs Ha pa3BUTHE OPraHU3MOB.

Bnusinue kypenus, ynmotpeOieHust anKkoroisi 1 HApKOTUKOB POAUTENSIMHE Ha YMOPHOHAIBHOE
pa3BUTHE peOCHKA.
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Buramunsl, pepMeHTHI 1 TOPMOHBI U X POJIb B opranusme. HapyiieHus npu ux HeJjocTaTke U
n30BITKE.

[Tpu4rHbI ¥ TPaHUIIBI YCTOHUUBOCTH OMochepsl K BO3ACHCTBHIO JESTEILHOCTH JTIO/ICH.
buoneHo3s! (3K0CHCTEMBI) Pa3HOTO YPOBHS M UX COMOAYMHEHHOCTD B INI00aIbHONU SKOCHCTEME -
ouocdepe.

BunoBoe u sxonoruyeckoe pazHooopasue OMoieHo3a Kak OCHOBA €r0 YCTOMYUBOCTH.
[ToBpieHNE MPOTYKTUBHOCTH (DOTOCHHTE3a B UCKYCCTBEHHBIX 9KOJIOTMUYECKUX CUCTEMAaX.
Paznnunble sK0I0rHYECKUE TMPaMU/Ibl U COOTHOLIEHHSI OPraHU3MOB Ha KaXK/10M MX CTYIEHHU.
[TyTu noBeIIEHUS] OUOIOTMYECKOM MPOTYKTUBHOCTH B UCKYCCTBEHHBIX IKOCHCTEMAX.

Posib mpaBUTENbCTBEHHBIX U OOIIECTBEHHBIX IKOJIOTHYECKUX OpraHU3aluii B COBPEMEHHBIX
pa3BUTHIX CTPaHax.

PanmonansHOe UCTIOJIb30BaHUE U OXpaHa HEBO300HOBJISIEMBIX MPUPOIHBIX PECYpCOB (Ha
KOHKPETHBIX IPUMEPAX ).

OmnacHocTb ro0anbHBIX HapylieHui B Ouocdepe. O30HOBbBIE «IBIPBI», KUCIOTHBIE JOXKIH,
CMOTH M UX IPEJOTBpAICHHUE.

DKOJIOTUYECKHE KPU3UCHI M HKOJIOTHYECKUE KaTacTpodsl. [IpenoTBparienne nx BOSHUKHOBEHHUS.
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1. TEMATHNYECKOE IINTAHUPOBAHUE

[Ipu peanuzauuu

COACPpIKAaHUA

0011e00pa3oBaTEILHOM

yaeOHOM

JUCHUILINHBI

«buonorus» B npenenax ocsoerus OITOIT CIIO Ha 6a3e oCHOBHOro oOIIero oO0pa3oBaHHs C

MOJTyYEHUEM CPEJIHEro o0mero oopa3oBaHus MakCHUMallbHAsl ydeOHas Harpy3ka OOYyJarolIuxcs

cocraBmsieT 60 yacoB. V3 Hux - aynuTtopHas (o0s3arenbHasi) Harpy3ka o0y4Jaronuxcsi, BKIItoYas

MMPAKTUYCCKUC 3aHATHUA

- 40 yac.; BHeayaMTOpHAs CaMOCTOSTENIbHAs paboTa CTYICHTOB -22

yaca.
TemaTnueckui njaaH
Ne m.m | HanmenoBanue pa3zenoB u Koma-Bo Koia-Bo Kos-Bo Komn-Bo yacos
TEM 4acoB nabopaTopHO- KonTpo:b BHEAYIUTOP
ayJIUTOPH MPaKTUYECKUX  |[HBIX pabOT HOM
BIX paboT, ypokoB CaMOCTOATEIb
3aHATHH pa3BUTHS PeUH HOM pabOThI
M T.I. CTYJICHTOB

Baenenue. 2

1. Vuenune o KIETKe 4 3 3

2. OpranusMm. PazmHoxenue u 4 1 2
WHWBUIYAIbHOE PA3BUTHE
OpraHU3MOB

3. OCHOBBI T€HETHKH 8 4 4
U CENIEKIUU

4. [Tpoucxoxaenue u 6 3 2
pa3BUTHUS KHU3HU Ha 3emIie.
OBOJIIOIMOHHOE YUEHHE

S. [TpoucxoxneHne 4enoBeka 4 1 2

6. OCHOBBI DKOJIOTHH 6 4 3

7. buonuka 1 2
JuddepeHunpoBanHbIN 1
3a4er
Hroro 36 16 18

[TpomesxyrouHnas arrectanus B popme AnddepeHHMPOBAHHOIO 3a4eTa

MakcuManbHas yqeﬁHaﬂ Harpys3ka CTYACHTOB IIpHU U3YUYCHUU JUCHUIIIIMHBI COCTABJIACT ﬁ qaCcoB
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3.KOHTPOJIb YPOBHSA ITOAT'OTOBKH

XAPAKTEPUCTHKA OCHOBHbBIX BUJIOB AEATEJIBHOCTH

CTYJIEHTOB

Conep:kanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH CTY/IEeHTOB (Ha
YPOBHe YUeOHBIX JeiicTBUIA)

BBeagenue

3HAaKOMUTBCS C OMOJIOIrMYECKUMH CUCTEMaMU Pa3HOTO YPOBHS:
KJIETKa, OpraHu3M, MOMYJISLIHNs, SKOCHCcTeMa, Ornochepa.
Onpenenuts poib OMOJIOTUU B (POPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAYYHON KAPTUHBI MUPA U B IPAKTUYECKOU
NEITEILHOCTH JIIOCH.

ay4YUTHCS COOJIIO/IEHUIO ITPaBUII TIOBEACHUSI B IPUPOJIE, OEPEKHOMY
OTHOILEHHIO K OMOJIOrMYECKUM 00BEKTaM (PACTEHHUSIM U )KUBOTHBIM
1 UX COOOIIecTBaM) U UX OXpaHa.

YYEHHME O KJIETKE

Xumuuyeckas
OpPraHu3auMs KJeT-
KM

— YMeTh IpOBOJIUTH CPABHEHUE XUMHUYCCKON OPTaHNU3AINH KUBBIX U
HEXUBBIX O0OBEKTOB.

OJIYUUTHh NPECACTABIICHUC O POJIKM OPraHNYCCKUX U HCOPraHUYCCKUX
BC€IICCTB B KJIICTKCE.

CtpoeHue u
(pyHKIUH KIETKH

MTOMOIIIBI0 MUKPOIIPENapaToOB U3YyYUTh CTPOCHUE KIIETOK dYKAPHOT,
CTPOCHHME U MHOT000pa3ue KIETOK pacCTeHUMN U )KUBOTHBIX.

8.6.]'IIOI[6HI/I6 KJICTOK paCTeHI/Iﬁ " )KXUBOTHBIX IO MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIPCIapaTax, ux OInuCaHue.

PUTOTOBJICHUC U OITMCAHUEC MUKPOIIPCIIAPATOB KIICTOK paCTCHHﬁ.

paBHEHHE CTPOEHUS KJIETOK PACTEHHH U KUBOTHBIX MO TOTOBBIM
MUKpOIpenaparam.

OOMeH BelecTB "
npeBpaiieHue
JHEPIrUuM B KJIETKe

METh CTPOUTH CXEMbI IHEPreTUUECKOTro oOMeHa 1 GuocruHTe3a Oe-
Ka.

OJIyYHTb MIPEJCTABICHUE O POCTPAHCTBEHHON CTPYKType Oernka,
mouexkyn JIHK n PHK.

KU3HeHHBIA UK
KJIETKH

O03HAKOMMUTBCS C KJIETOYHON TEOpUEH CTPOCHUSI OPTraHU3MOB.
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METh CaAMOCTOSITEIILHO UCKATh JI0KA3aTeNIbCTBA TOr0, YTO KJIETKA -
AJIEMEHTApHAs )KUBAsl CACTEMA U OCHOBHAsI CTPYKTYPHO-
(GyHKIIMOHATbHAS €IMHUIA BCEX )KUBBIX OPTAaHU3MOB.

OPI'AHU3M. PASMHOXEHUWE U UHANBUIYAJIbBHOE PABBUTUE
OPI'AHU3MOB
PasmHokenue — OBJyiaieTh 3HAaHUAMH O PAa3MHOXKEHHH KaK O BaKHEUIIIEM
OpraHusmMoB CBOMCTBE JKUBBIX OPIraHU3MOB.
- VYMeTh caMOCTOATEIIFHO HAaXOAUTh OTJIMYNS MUTO3a OT MEHO03a,
OIPEIEIISISl SBOOIMOHHYIO POJIb STUX BUJIOB JICJICHUS KIIETKU.
NuauBuayansHoe |— Ilo3HAKOMUTBCS C OCHOBHBIMH CTAUSIMH OHTOT€HE3a HA IPUMEPE

Pa3sBUTHUEC OPpraHusmMa

pa3BUTHS I0O3BOHOYHBIX KUBOTHBIX.

— YMeHHe XapaKTepu30BaTh CTaIUU OCTIMOPHUOHATIBHOTO Pa3BUTHS
Ha IIpuMepe yenoBeka. [103HaKOMUTBCS ¢ IpUYMHAMU HApYIICHUH
B Pa3BUTUU OPTaHU3MOB.

— Pa3BuBars ymeHue mnpaBuIIbHO (POPMUPOBATH JI0KA3aTEIbHYIO
0a3y 3BOJIIOLIMOHHOTO Pa3BUTHsI JKUBOTHOT'O MUpA.

NuauBuayanbHoe
pa3BUTHE YeJ0BeKa

— BprisiBieHUE U OlIMCaHUE MPU3HAKOB CXOJICTBA 3aPOIbIIICH
YeJIOBEKA M IPYTUX MO3BOHOYHBIX KaK JI0KAa3aTEIbCTBO MX
HBOJIFOLIMOHHOTO POJICTBA.

— IlomyuuTs ipencTaBiieHUE O TIOCIEICTBUSX BIUSHUS aJIKOTOJIS,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arPsI3HEHUS CPEIbl Ha
pa3BUTHE U PENPOIYKTUBHOE 3J0POBBE UEIOBEKA.

OCHOBBI 'EHETUKH U CEJEKIINU

3akoHoMepHOCTH
U3MEHYHUBOCTH

— Tlo3HaKOMUTECH ¢ HACJIEICTBEHHON U HEHACIIEICTBEHHOMN
U3MEHYHBOCTHIO U UX OMOJIOTHYECKOM POJIBIO B 9BOJIOIMH KUBOTO
MHpA.

— IlomyuuTes mOpeACTaBICHHUE O CBSI3U T€HETUKHU U MEIULIUHBI.

— Tlo3HaKOMHTLCS C HAcJIeACTBEHHBIE OOJIE3HAMH YeJIOBEKA, UX
MPUYMHAMU U IPOPHIAKTUKOM.

— Ha Buaeomarepuanie M3y4ddTh BIUSHUE AIKOI0JIM3MA,
HAapKOMaHUH, KypPEHUS Ha HACIIEICTBEHHOCTb.

— Ananu3 (QeHOTHIHYECKON HM3MEHUHMBOCTH. BhIIBIEHHE MyTareHOB
B OKPYXKalUIEH CpeAe M KOCBEHHAs OLEHKA BO3MOXKHOTO UX

BJIMAHUA HA OPTaHU3M.

OCHOBBI CeJIEKITUHA
pacTeHui, xKu-
BOTHLIX H
MHUKPOOPTraHU3MOB

— [losyuuTh npencTaBiIeHUE O TEHETUKE KaK O TEOPETUUECKOW OCHOBE
CEJICKITHH.

— Pa3BuBaTh MeTanpeaMeTHbIE YMEHUSI, HaX01s Ha KapTe LleHTpsI
MHOT000pa3usi ¥ MPOUCXOKICHUS KYIbTYPHBIX PAaCTCHUN U
JIOMAIIIHUX )KUBOTHBIX, OTKpbIThIe H.W. BaBriioBeiM.

— W3yunth MeTObI THOPUIN3ALINN U HCKYCCTBEHHOTO OTOOpA.

— YMeTh pa3buparbcsi B STHYECKUX aCMEKTaX HEKOTOPBIX JOCTHKECHUIMA
B OMOTEXHOJIOTHH: KIIOHUPOBAHUE )KUBOTHBIX M MPOOIEMBI
KJIOHUPOBAaHUS YEJIOBEKA.

— [103HaKOMHUTBCS C OCHOBHBIMH JTIOCTHKEHUSIMH COBPEMEHHOMW CEJIEK-
UM KYJIbTYPHBIX PACTEHUM, TOMAITHUX >KUBOTHBIX 1
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| MUKPOOPTraHU3MOB.

IMPOUCXOKJIEHUE U PAZBUTHUE )KU3HU HA 3EMJIE 3BOJIIOIHUOHHOE
YYEHUE

Ipoucxoxnenne u |—
HAYAJILHBIE YTAIbI HaJIU3 U OIICHKA Pa3IUYHBIX THIIOTE3 MPOUCXOKICHUS KU3HHU.

Pa3BUTHUA KU3HHU HA

ZeMJIe OJIy4YuUThb HIPCACTABIICHUC 00 YCIOXHCHHH XHUBBIX OPraHM3MOB Ha

3emie B IIponecce 3BOJTOIMH.

METh  3KCIEPUMEHTAIbHBIM ITyTEM BBIABIATH aJJallTUBHBIE
OCOOEHHOCTH OPTaHU3MOB, UX OTHOCUTEIIbHBIN XapakTep.
[To3HaKOMUTBCSI C HEKOTOPBIMU MIPEACTABUTEISIMU PEAKUX U
MCYE3al0IINX BUJOB PACTEHUN U )KUBOTHBIX.

PH BBITIOJTHEHUH J1a00paTOPHOI pabOTHI MPOBECTH OIMCAHUE OCO-
Oeii 0JJTHOTO BUIa IO MOP(OJIOTHUECKOMY KpUTEpHIO. BrisiBieHne
4epT MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K pa3HbIM CpeiaM
oOuTaHus (K BOJHOM, HA36MHO-BO3/1YIIIHOM, IOYBEHHOM).

HUctopus pa3Butus |—  M3yuuTh Hacienue dYeloBeUECTBA HA MPUMEPE 3HAKOMCTBA C
IBOJIOLMOHHLIX HCTOpUEH pa3BUTHS HBOTIOIMOHHBIX uaen K. Jlunnes, JK.b.
naei Jlamapxka Y. [{apBuHa. OUeHUTH POJib 3BOIIOLUOHHOTO YYEHUS B
(bOopMUPOBaHUU COBPEMEHHOI €CTECTBEHHOHAYYHOU KapTHHbI
Mupa.

—  Pa3BuUTH cCIOCOOHOCTH SICHO M TOYHO H3JIaraTh CBOM MBICIIH,
JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCIPUHUMATH U
aHAJM3UPOBATH MHEHUSI COOECETHUKOB, ITPU3HABAs MIPABO PYrOro
YyeJIOBeKa Ha HHOS MHCHHE.

Muxkpos3Boswouus u |— I[lo3HaKOMUTBCS C KOHLIENIMENH BUAA, €r0 KPUTECPUSIMHU.
MAaKpPO3BOJIIOL U, 10100paTh MPUMEPBl TOTO, YTO MOMYJALUS -CTPYKTypHas

€IMHHLIA BUJA U DBOJIIOLIMH.

— Ilo3HakoMHTbCA ¢ ABMXKYIIMMHUCS CUIIAMH SBOJIIOLUU U
JI0Ka3aTeNbCTBAMM BOJIFOIINU

— YCBOUTH, YTO OCHOBHBIMU HAIPaBJIEHUSAMH 3BOJIOLHUOHHOIO
nporpecca sBISI0TCS OMOJIOTHYECKUN TIPOrpecc U perpecc

— YMeTb oTcTauBaTh MHEHHE, YTO COXPaHEHHE OHOIOTUYECKOTrO
MHOT000pa3us SBJISIETCS OCHOBOM YCTOMUMBOCTH Onocdepbl 1
IIPOTPECCUBHOTO €€ PA3BUTHS

— YMeTh BBEISIBIATH IMIPUYNHBI BBIMUPAaHW BUJI0B

MNPOUCXOXKIEHUE YEJIOBEKA

AHTpONorexne3 - AHanu3 ¥ OLEHKa pa3IMYHBIX TUIOTE3 MPOUCXOXKICHUS
YeloBeKa.

— Pa3BuBaTh yMeHuUE CTPOUTH TOKA3aTEIbHYIO 0a3y Mo
CPaBHHUTEIbHOM XapaKTEPUCTHKE YeJIOBEKa U MPUMATOB, J0Ka3bIBas
UX POJICTBO.

— BoIBUTE 3Tanbl 3BOIIOLKN YEIOBEKA.
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YenoBeuyeckue pachbl

- VYMmenune AOKa3bIBaTb PABCHCTBO YCJIOBCYCCKHUX pacC Ha
OCHOBAHHUHU UX POACTBA U €AUHCTBA ITPOHUCXOKIACHUA

- PaszButne TOJICPAHTHOCTH, KpPUTHKa paCu3Ma BO BCCX CIo
IIPOABJICHUAX

OCHOBBI 3KOJIOT'NMH

JKOJIOTHS — HAYKA 0
B3aHMOOTHOIIEHUSAX
OPraHu3MOB MeXK1Y
co0oii u
OKpY:Kalo1ei
cpenoit

—  WByuuts 3k0on0rnveckue HakTopsl U MX BIUSHUE HA OPTaHU3MBI.

—  3HAKOMCTBO C OJKOJIOTHYECKMMH CHCTEMaMH, WX BHJOBOU W
MPOCTPAHCTBEHHON CTPYKTypaMH. YMETh OOBSCHATH TPHYUHBI
YCTOWYMBOCTH U CMEHBI IKOCHCTEM.

—  Ilo3HakOMHUTBCS C MEXKBHUAOBHIMH B3aMMOOTHOIICHHUSIMH B
IKOCHCTEME: KOHKYPEHIIHS, CAMOMO3, XHIITHUIECTBO, MTAPA3UTU3M.

— VYMeTh TOCTPOUTH SIPYCHOCTh PACTHTEIBHOTO COOOIIECTBa,
NUIIEBbIC 1M W CETH B OHWOIICHO3E, a TaKXKe 3KOJOTHUCCKUE
UPaAMUJIBI.

—  3HaTh OTJIMYUTENIbHBIE NMPU3HAKH HCKYCCTBEHHBIX COOOIIECTB -
arpodKO-CUCTEMBI U YPOOIKOCHUCTEMBI.

—  OnucaHue aHTPOTIOT€HHBIX U3MEHEHUN B €CTECTBEHHBIX
NPUPOIHBIX JIaHAMAPTaX CBOCH MECTHOCTH.

—  CpaBHHUTENBHOE ONMKUCAHUE OJJHON U3 €CTECTBEHHBIX MPUPOTHBIX
cUCTeM (HampuMep, Jieca) U KaKoi-HUOY/Ib arpOdKOCHCTEMBI
(HanmpuMep, MIIEHUYHOTO MOJIs).

— CocraBieHue CXeM Iepelayd BELIECTB U 3HEPIUU MO LETSIM
MUTaHMS B IPUPOJHON IKOCHCTEME U B arpoLieHO3€.

buocdepa -
rj100ajJbHas DKOCH-
creMa

—  Tlo3nakomutbcs ¢ yuenuem B.U. Bepnanckoro o 6uocdepe kak o
r100aTBHOM SKOCHUCTEME.

- Nwmets NpeaACTaBICHUE O CXEME OKOCUCTEMBI HA ITPUMEPE
o6uocdepsl, KpyroBOpPOTE BEIIECTB U MPEBPAIICHUH SHEPTUU B
ouocdepe.

—  YMeTh [I0Ka3bIBaTh POJIb JKMBBIX OpPraHU3MOB B Ouocdepe Ha
KOHKPETHBIX

buocdepa n
YeJ10BeK

Haxoauth cBsi3b n3MeHeHust B Ouocdepe ¢ mocaeICTBUIMH 1S TEIb-
HOCTH Y€JIOBEKa B OKPYKAIOIIEH cperie.

— YMeTh olnpeessaTh BO3ICHCTBHE TPONU3BOJICTBEHHON JACSITEILHOCTH B
obnactu cBoelt Oyayiel mpodeccuy Ha OKPYKAIOIIYIO CPEy.

— ITo3HAaKOMUTBCS C TIIOOATEHBIME 3KOJIOTHISCKHUMH MTPOOIeMaMU 1
YMETh ONPEIEISITh TyTH HX PEIICHHUS.

— OnucaHue 1 MPaKTUIECKOE CO3aHNE UCKYCCTBEHHON IKOCHCTEMBI
(IpecHOBOIHBIN aKBapuyM). PerieHre sK0IoTuYecKux 3a1ay.

— JleMOHCTpHUpOBATh YMEHUS TTOCTAHOBKH IIeNIel JesITeTbHOCTH,
TUTAHUPOBATh COOCTBEHHYIO ACSITETLHOCTD JUIS JOCTHKEHUS
MOCTABIICHHBIX IIeNIeH, MPEABUACHUS BOSMOKHBIX PE3YIBTATOB 3TUX
NENCTBUI, OpraHU3allii CAMOKOHTPOJISI U OIICHKH MOJTYYSHHBIX pe-
3yJIbTaTOB

— HayuuTscs coOmroaeHnio npaBui MOBEACHUS B IPUPOJIE, OeperxHOM

OTHOUICHMIO K OMOJIOTMYECKUM 00BEKTaM (paCTEHUSIM U KUBOTHBIM

1 WX COOOIIEeCcTBaM) U UX OXpaHa.
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BHUOHUKA

Bbuonuka kak oqHO |—

U3 HANpaB/J1CHHH O03HAKOMHTBCSI C TMPUMEpPaMH UCIOJIb30BAHUS B XO3IMCTBEHHOM
Guonornn u JeSITEIIbHOCTH Troei MOp(hodyHKIIMOHATBHBIX YEPT
KHOEepHEeTUKHU

OopraHusanuunu paCTeHI/Iﬁ 1 JXUBOTHBIX IMPU CO3AaHUH COBCPIICHHBIX
TCXHUYCCKUX CUCTEM U YCTPOﬁCTB 10 aHaJIOI'uM C )KUBbBIMU CHU-
CTCMaMU.

HaKOMCTBO C TpyOYaThbIMH CTPYKTYpPaMH B )KUBOH NMPHUPOJIE U B
TEXHUKE, a3POIMHAMUYECKUMU U THIPOIUHAMUYECKUMU

YCTPOMCTBAMH B )KMBOW MPHUPOJIE U B TEXHUKE.

MCHHUC CTPOUTH MOICIIA CKHquaTOﬁ CTPYKTYPHI, HCHOHBSyeMOﬁ B

CTPOUTCIILCTBC.

Kputrepun HOpMBbI OlleHKH 3HAHWM
O1neHKa YCTHOIO OTBeTa

Ounenka «5»:
* OTBET MOJIHBIA U ITPAaBUJIbHBIN HA OCHOBAHWH N3YYEHHBIX TEOPHIL;

* MaTepuai U3JI0KEH B ONPEACICHHON JJOTHYECKON NOCIIEI0BATEIbHOCTH, TIUTEPATYPHBIM
SI3BIKOM;;

* OTBET CAMOCTOSITEIbHBIMN.
Ouenka «4»:
* OTBET MOJHBIA U MPaBUJIbHBIN HA OCHOBAaHUH W3YYEHHBIX TEOPHIi;

* MaTepuall M3JIOKEH B OMNPENEICHHON JIOTMYECKOM MOCIeA0BATEIbHOCTH, MPU HTOM
JOTIYIIEHbI JIBe-TPH HECYIIECTBEHHbIE OIIMOKH, WCIPAaBICHHBIE IO TPeOOBAHHIO
YUUTEIIA.

Ouenka «3»:

* OTBET MOJIHBIN, HO TIPU PTOM JIONYII[EHA CYIIECTBEHHAs OIMMOKA WJIM OTBET HETOJHBIMH,

HECBSI3HBIM.
Ounenka «2»:

* IIPU OTBETE OOHAPY)KEHO HEMOHWMAHUE YYaI[UMCSI OCHOBHOTO COJEp)KaHUsl y4eOHOTO
MaTepuaia WIH JONYIICHBl CYIIECTBEHHBIC OIIMOKU, KOTOPBIC YYAIIMICS HE MOXKET
WCIIPaBUTH MPU HABOASIIMX BOIIPOCAX YUUTETIS.

Ouenka IKCnepuMeHmanabHoblX YMEHUl

OreHka CTaBUTCSI HA OCHOBAaHWUHW HAOMIOJICHUS 32 YUAIlMMUCSA U TUCBMEHHOTO OTYeTa 3a padoTy.
Ounenka «5»:

* paboTa BBHIMOJHEHA TMOJHOCTHIO W MPABUIBHO, CHIEJaHbl MPABUIbHBIC HAOTIOICHUS U
BBIBOJIBI,

* OKCHEPUMEHT OCYIIECTBIICH IO IUIAHY C YY4E€TOM TEXHUKH O€30MacHOCTH W TPaBUI
paboTHI C BelIeCTBAMHU U 000PYIOBAHUEM;

* TPOSIBJICHBI OpraHU3allMOHHO-TPYJOBbIE  YMEHUS (momnepkUBarOTCAd 4YUCTOTA
pabouero Mecra U MOPsIOK Ha CTOJIE, SKOHOMHO HCIIOIb3YIOTCSI PEAKTHUBBHI).

Ouenka «4»:
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* paboTa BBIMOJTHEHA MIPABUIILHO, CIICITAHBI MPAaBUIbHBIC HAOIIOJACHUS U BBIBOJBI, HO TPU
3TOM 3KCHEPUMEHT MPOBEACH HE MOJHOCTHIO UM JOMYIIEHbl HECYIECTBEHHbIE OUINOKHI
B pa0oTe ¢ BeliecTBaMu U 000pyI0BaHUEM

Ouenka «3»:

* paboTa BBINOJHEHA TMPAaBWJIBHO HE MEHEe 4YeM HAaIOJIOBHHY WM JOIMYyIIeHa
CyIIeCTBEHHAs ONIMOKa B XOJI¢ IKCIICPUMEHTA, B O0BSICHEHNUH, B OOPMIICHHH pabOTHI, B
COOJIIOJICHNH TIPaBWJI TEXHUKH O€30IacHOCTH IMpH paboTe ¢ BemecTBamMH U 00opy-
JIOBaHUEM, KOTOpasi HMCIIPABISIETCS 10 TPEOOBAHUIO YUHUTEIIS.

Ouenka «2»:

* IONYIICHBI BE (1 00JIee) CYIIECTBEHHBIC OMMOKH B XOJI€ AKCIIEPUMEHTA, B O0BSICHEHUH,
B oopmiieHUH paboThl, B COOMIOACHNUN MPaBHJ TEXHUKH O€30MacHOCTU MpH pabdorte ¢
BEIICCTBAMH U O0OpPYJOBAaHHEM, KOTOpBIC YYAIIUICS HE MOXXET HCIPABUTH JIAXKE IO
TpeOOBAaHUIO YUUTEIS.

19



4. Y4eOHO-MeTOAUYECKOE U MAaTEePHAJIbHO- TEXHHUYECKOe o0ecneyeHue

NporpaMMbl y4eOHOH THCHHUIINHBI

Ne | HaumeHoBaHHe 00BEKTOB M CPEICTB MaTepHabHO-TexHHYeckoro | Koauuec
n/n ob0ecrnieyeHust TBO
1. IleyaTHbIE MOCOOUA
1 YMK no nucuuriune 15
Taomuner:
5 «buoneHo3 npecHoro BojoeMa» 1
6 «buorieno3 n1yopaBbI» 1
7 «3apactaHue BoJIoeMay 1
8 «Cxema CTpoeHHS KIETKI 1
9 «Cxema CTpOeHHUs KUBOTHOMN KIIETKI 1
10 | «CxeMa cTpoeHHs KIETKH: 0aKTepHH, CHHE 3€JI€HON BOJIOPOCIH 1
11 | «Bupycs» 1
2. Texunuyeckue cpeacTBa 00y4eHust
12 | duanpoekTop 1
13 | Monurop 1
14 | Ilpomeccop 1
15 | DkpaH NpOEKIMOHHBIN HABECHON 1
3. DKpaHHO-3BYKOBbIE MOCOOUA
16 | BugeodunsMm «IKomorus» 1
17 | Ilpezentanuu no TeMaM «OCHOBBI ceJIeKIUM PACTEHHUI, ;)KHBOTHBIX | 3
U MHUKPOOPTaHU3MOB»
18 | ®parmenTapHbiii BUACOPUIBEM IO KPYTOBOPOTY a30Ta, Yriiepoaa B 1
Ipupoie
4. Y4eOHO-IpaKTHUYECKOE U Y4eOHO-1a00paTopHOe 000py10BaHUE
IIpudopsl, npucnocodeHus
19 | KomruiekT nmocy/sl U MpUHAICKHOCTEH AT TPOBEICHHS 13
71a00PATOPHBIX M MPAKTHYECKUX PadboT
20 | Mukpockon «pyauT» 4
21 | OceruTens A OMOIOTHIECKUX MUKPOCKOTIOB OCBETUTENH IS 1
OMOJIOTUYECKIX MUKPOCKOIIOB
PeakTuBBI U MaTEpHAJIbI
22 | KoMIuieKT peakTHBOB AJisi 6a30BOr0 YPOBHS 13
23 | Moxeau
Mopnenu o0beMHbBIE
24 | Habop «YenoBeueckne pachi» 1
25 | Mopnenu penbedHbIe
26 | HabGop mozeneli mo aHAaTOMHUH pacTeHHH 1
HartypaJjbHble 00beKTbI
Konmexuuun: 1

20




27 | «I'oMonOrus miIe4eBoro U Ta30BOTro Mosica Mo 3BOHOYHBIX)» 1
28 | «['omonorus cTpoeHUs KOHEYHOCTEH MMO3BOHOY HBIX» 1
29 | «IIpumepbl KOHBEPTEHIIUN 1
30 | «I"'omomnorus cTpoeHus yeperna o3BOHOYHBIX» 1
31 | «IloHsATHE aHAJIOTUK U TOMOJIOTUH Ha IPUMEPE WIEHUCTOHOTUX» 1
32 | «PynumeHnTapHble OpraHbl TO3BOHOYHBIX ) 1
33 | «®opMbl COXPAaHHOCTH UCKOIAEMBIX PaCTEHUN U 1
34 | I'epbapuu, WLTOCTpUPYOIIKE MOP(HOIOTHUECKUE, CHCTEMATHICCKIE 2

MPU3HAKU PACTEHUI

Muxkpornpenaparsl:
35 | Koxwuna styka 10
36 | Dnuaepmuc JucTa repaHu 10
37 | Habop mukpomnpemnapaToB 1o oo1ei 01oa0ruu 13

JluHamuueckue mocoous

38 | [eneHue KICTKH 1
39 | 3akonsl Menpaens 1
40 | Cunres Oenka 1
41 | CtpoeHHe KIETKU 1

5. ObopynoBanue kabnHeTa
42 | BeITsokHON mkad 1
43 | BeITskka 1
44 | CTon y4eHUYECKUH C MHOTOCIOWHBIMH JTAKOKPACOYHBIM MOKPBHITHEM 16
45 | Cryn y4eHHYECKui. 32
46 | CTon y4uTeNbCKUn 2
47 PakoBuHbI 3

CIIMCOK JIMTEPATYPbI

Jlna cmyoenmoe

benses JI.K. , Apmvmmun .M. buonorus , 10-11 kmace. OOmias 6uonorusi.
- M.: 2012

B.M.Koncrantunos u nip. O6mias 6uonorus —M; 2013r

Jlna npenodasameneii

06 obpazoBanuu B Poccuiickoit ®@eneparnuu. DenepanbHblii 3akoH Poccuiickoi
®enepannn ot 29 nexadbps 2012 r. Ne 273-03

@enepaibHbI  TOCYJIAPCTBEHHBIM  00pa3oBaTENbHBIA  CTaHOApPT  CPEIHETrO
(monHoro) 0oOuIero oopa3zoBanus. Y1B. [Ipukazom Munobpuayku Poccuu ot 17
Mmas 2012 1. Ne 413

[Ipukaz Muno6paayku Poccun ot 29 nexabps 2014 1. Ne 1645 « O BHeceHuun
W3MEHEHU B TIpuka3 MunucrepcTBa obpasoBanus U Hayku Poccuiickoit denepanuu oT
17 mas 2012 1. Ne 413 «OO6 yrBepxkaeHuun ¢denepaibHOTO TOCYAapPCTBEHHOTO
00pa3oBaTeIFHOTO CTaHAAPTa CpeHero (MOJTHOT0) O0IIEro 00pa3oBaHUs»
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Pekomenmanuu mo opraHu3anMy MOJYyYEHHUS CPEIHEro oO0mero odpa3oBaHUs B
nmpenesax OCBOEHHUS O00pa3oBaTENbHBIX MPOTpamMM CpelHero MnpodecCHOHAIBHOTO
obpazoBanuss Ha 0a3e OCHOBHOrO 0OIIEro oOpa3oBaHHS C YYeTOM TpeOOBaHUMU
(denepalbHBIX TOCYJAPCTBEHHBIX 00Pa30BaTENbHBIX CTAHAAPTOB M IMOJYy4aeMOU
npodeccur WM CHEHHATBHOCTH CPEeAHEro Mpo¢eCCHOHATBLHOTO 00pa3oBaHUs
(mucemo [lemapramMeHTa rocyJapCTBEHHOM MOJIMTHKU B cpepe MOAroTOBKH pabounx
kaapoB u JIIO Muno6puayku Poccun ot 17.03.2015 Ne 06259).
buonorus. B 2-x T/ Ilox pen. H. B. Speiruna. - M.: 2007, 2010 buosorusi. PykoBoactso
K npaktudeckum 3ansatusm. [lox pea. B. B.Mapkunoii. — M.: 2010

Hapsun Y. Counnenus, T.3. - M.: 1939 Jlapsun Y.

[Ipoucxoxaenue BuaoB. - M.: 2006

KoOGwsutstHCcKMit, Buktop AmnomtonoBud. dunocodust sxomoruu. Kpatkuit kypc:
YuebHoe mocobue a1 By30B. - M.: 2010

OpnoBa D. A. Hcropus aHTPOMOJOTUYECKUX YUEHUN. YUEOHHMK ISl BY30B.- M.:
2010

ITexoB A. I1. buosorus, reneTuka u napasurosorus. - M.: 2010

Yeorwmmes H. B., I'punesa I'. I'. buosnorus. - M.: 2010

Humepnem-pecypcol

http://biology.asvu.ru/ - Bes 6unosorus. CoBpeMeHHasi OMOJIOTHS, CTaTbH, HOBOCTH,
ouobimoTeka.

http://window.edu.ru/window/ - eamHOE€ OKHO JOCTyma K 0Opa30BaTeIbHBIM
pecypcam UuTepHeT o Ouosnoruu

http://www.5ballov.ru/test - tect 1y aOUTYpUEHTOB MO BCEMY IIKOJIBLHOMY KYpCY
OMOJIOTHH.

http://ic.krasu.ru/pages/test/005.html -Tectsl 10 GHonorum.
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