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1. HACHIOPT INPOI'PAMMBI YYEBHOI'O IPEIMETA
«buosorusm»
1.1. Ob6sacTh npUMeHeHHs NPOTrPaMMBbI

[IporpamMmma y4yeOGHOTO Tpeamera pa3paboTaHa B COOTBETCTBUM C (heaepalibHbIM
rOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHJIAPTOM CpPEIHEro oO0Iero oopa3oBaHusl,
YTBEPKJIEHHBIM IIpHKa3oM MuHuctepcTBa o0pa3oBanus U Hayku Pocculickoit denepanuu
ot 17 mas 2012 r. Ne 413, ¢ usmenenusimu (npuka3 MunucrepctBa npocseuieHuss PO ot
12 aBrycra 2022 r. Ne 732 «O BHeceHUHM MU3MEHEHUU B (eJepalibHbIi rOCy1apCTBEHHbIN
oOpa3oBaTelbHbI CTaHJIAPT CPEIHEro 00IIero oOpa3oBaHUs, YTBEPKIACHHBIA MPUKA30M
MunuctepcTBa 00pa3oBanusi U Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r.
Ne 413»), na ocHoBanuu yueOHoro riana OI'ATIOY «AnekceeBCKUl arpoTeXHUYECKUN
TEXHUKYM» U SIBJIIETCA 00s513aTEIbHOM YacThi0 00111€00pa30BaTEeIbHOTO IUKJIA OCHOBHOM
o0OpazoBaTebHOM porpamMMebl 1o crermaibHocTy 22.02.06 CBapodHOE NMPOU3BOICTRO.
1.2. MecTo npeaMeTa B CTPYKTYpe OCHOBHOI NMPodeCcCHOHAJIBHOI 00pa3oBaTeILHOM
NporpaMMbl: JUCHUIUIMHA BXOJUT B COCTaB 00I11€00pa3oBaTeNbHBIX  YUEOHBIX
JUCIUIUIMH 1O BBIOOPY, QopMmupyeMbix u3 oOs3atenbHbix oOnacteit ®I'OC cpemnero
obmero odpazosanus, 115 mpodeccuii CI1O unu cnienmnanbroctent CITO.

1.3. lleau u 3aga4yu npeaMera — Tpe00BaHMS K Pe3yJIbTATAM OCBOCHUSI AMCHMILIUHBI:
OcBoenue conepkanusi yueOHoro npenmera «bruonorus» o6ecrnedynBaeT JOCTUKEHUE
CTYJIEHTaMU CJIEAYIOIIUX Pe3yJbTATOB:

* IUYHOCMHBIX'.

— chOpPMHPOBAHHOCTh YYBCTBA TOPJOCTH W YBAXKEHUS K HUCTOPUU U JIOCTHOXKCHHUSIM
OTEYECTBEHHON OHOJIOTMUECKOW HayKHW; MPEJCTaBICHUS O LEJOCTHOM €eCTeCTBEHHO-
HAay4YHOU KapTUHE MHUPA;

— MOHMMAaHHE B3aUMOCBSI3M U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAayK, WX BIUSHUS Ha
OKPYXAIOIIYI0 Cpeay, PKOHOMHYECKYIO, TEXHOJOTHUYECKYI0, COIMAIBbHYIO U ITHUYECKYIO
cdepsl nesTeIbHOCTH YEIO0BEKa;

— CIOCOOHOCTh HCMOJB30BaTh 3HAHUSI O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHE
Mupa B 00pa3oBaTelbHOW U MPO(ECCUOHATBHOW JESITENIbHOCTH; BO3MOXKHOCTHU
UH(OPMAITMOHHON CpeIbl I 00eCTIeUeHHs MPOTYKTUBHOTO CaMO0Opa30BaHMS;

— BJIQJICHUE KYJbTYpPOH MBIIUICHUS, CTIOCOOHOCTh K 000O0IIEHUIO, aHAIN3Y, BOCIIPHUITHIO
uHpopMaI B 00JIACTU €CTECTBEHHBIX HAayK, MOCTAHOBKE IIENM M BBIOOPY MyTel ee
JIOCTHKEHHUS B MpodeccnoHanbHo chepe;

— CIMOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOCH JESATEIHHOCTH COBPEMEHHBIMU MPUHITUTIAMU
TOJIGPAHTHOCTH, JMAJoTa W COTPYIHUYECTBA; TOTOBHOCTh K B3aMMOJICHCTBHIO C
KoJuteraMu, paboTe B KOJUICKTHBE;

— FOTOBHOCTH MCIIOJIB30BaTh OCHOBHBIE METOJIBI 3alTUTHI OT BO3MOXKHBIX TIOCTIEACTBUI
aBapuii, KaTacTpod, CTUXUIHBIX OCICTBHIA;

— o0Jyralanre HaBBIKaMK 0€301acCHOM pabOThI BO BPEMSs TPOSKTHO-UCCIIEI0BATEIIbCKOM

U OKCIEPUMEHTAIBHOW  JESITCIbHOCTH, TPU  HWCIOJIB30BaHWH  JaOOPATOPHOTO
000pyI0BaHMS;

— CIOCOOHOCTh HCIIOIB30BaTh MPUOOPETEHHBIC 3HAHWS W YMEHUS B MPAKTUICCKON
TESTEHPHOCTH W TTOBCEIHEBHOM KU3HU JJIs1 COOIOICHUS Mep TPO(IIAKTUKN OTPABICHUH,



BUPYCHBIX U Jpyrux 3a0o0JieBaHUM, CTPECCOB, BPEIHBIX MPUBBIYCK (KypeHHUS,
aJIKOTOJIM3Ma, HAPKOMAaHUM ); TIPABUJI MOBEJAEHUS B IPUPOIHOM Cpeie;

— TOTOBHOCTb K OKa3aHHUIO TMEPBOM MOMOIIM MpU TpaBMaxX, MPOCTYAHBIX U JIPYTUX
3a00JI€BaHUSX, OTPABIICHUSIX MMUILEBBIMU TPOAYKTaAMHU;

* MemanpeomMemHblx:

— OCO3HaHUE COIMAIbLHON 3HAUYMMOCTHU CBOEH CIENUAbHOCTH, 00JIalaHie MOTHBAIIUEH K
OCYIIECTBIICHUIO MPOGECCUOHAIBHOU JIeSITEILHOCTH;

— TIOBBIIIEHWE WHTEUIEKTYaJIbHOTO YPOBHS B MpOIECCe H3YyUYCHHS OHOJOTHUECKUX
SIBJICHUM; BBIJAIOIIUXCA JOCTHKEHUUW OHWOJIOTHH, BOIICAMMNX B OOIIEUETOBEYECKYIO
KYJbTYpY; CJOXHBIX U TPOTUBOPEUUBBIX MYyTEH pa3BUTHUS COBPEMEHHBIX HAyYHBIX
B3TJISAJIOB, UJEH, TCOpUM, KOHIICTIUH, TUMOTe3 (O CYIIHOCTA W MPOUCXOKIACHUU KU3ZHH,
YeJIOBEeKa) B X0/€ pabOThI C pa3IMYHBIMU UCTOUHUKAMH UHGOPMAIIUK;

—— CIIOCOOHOCTh OPraHU30BBIBATH COTPYIHUYECTBO €IMHOMBIIIJICHHUKOB, B TOM YHUCIIE C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAITMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTHA;

— CIIOCOOHOCTh MOHUMATh MPUHIUIIBI YCTOWYMBOCTH U MPOAYKTUBHOCTH KHUBOM TIPUPOIHI,
NyTH €€ W3MCHEHHUS TI0J BIHMSHUEM aHTPONOTCHHBIX (DAKTOPOB, CIIOCOOHOCTh K
CUCTEMHOMY aHaJiu3y TJI00AIbHBIX DJKOJOTUYECKUX TMPOOJIeM, BOMPOCOB COCTOSHUS
OKpY>KaroIel Cpeibl U PallMOHAIBHOT'O UCTIOJIB30BAHUSI TIPUPOIHBIX PECYPCOB;

— yMeHHEe OOOCHOBBIBATH MECTO M POJb OWOJOTHYECKMX 3HAHUW B MPAKTUUYECKOU
NESATEeIbHOCTH JIIOJICH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHUI; ONPEEATh JKUBbIE O0BEKTHI
B TPHUPOJAE; NPOBOAUTH HAONIONECHHS 3a SKOCHCTEMaMH C LEJIbI0 HUX OMHCAHUS |
BBISIBJICHUSI €CTECTBEHHBIX M AHTPONOIE€HHBIX M3MEHEHUM; HAaXOAUTh U AHAIU3UPOBATH
UH(OPMAIIUIO O )KUBBIX 00BEKTAX;

— CHOCOOHOCTh MPHUMEHSATH OMOJOTMYECKHME M OKOJOTMYECKHE 3HAHUS Ui aHalIu3a
NPUKIIAIHBIX TPOOJIEM X035IHCTBEHHOM €SI TeIbHOCTH;

—— CIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEACHHUIO HCCIEAOBAHHUM, MOCTAHOBKE
€CTECTBEHHO-HAYYHOTO IKCIIEPUMEHTA, WCIIOJIb30BAHUI0 HH(POPMAIIMOHHBIX TEXHOJIOTHI
JUTSL pEeLICHUsI HAyYHBIX U TPOo(eccCoHaIbHbIX 3a/1ay;

—— CIOCOOHOCTh K OIICHKE TUYECKHUX AaCIEeKTOB HEKOTOPBIX HCCIEIOBAaHUU B 00JIacTh
OnoTexHONMOTHUH (KIIOHUPOBAHKE, HUCKYCCTBEHHOE OTUIO0OTBOPEHUE);

* HPEOMeMmHbIX:

— c(pOPMUPOBAHHOCTh MPEACTABICHUN O POJIM M MeCTe OHOJOTHUH B COBPEMEHHOMN
HAy4YHON KapTHHE MHpa; MOHUMAHUE POJU OMOJIOTMHM B (OPMHUPOBAHUU KPYro3opa
(GYHKITMOHAIBHON TPAMOTHOCTH JIJIsl PEIICHUS MPAKTUYECKHUX 33]1a4;

—— BJIaJICHHE OCHOBOIIOJATralOMMK MOHATUAMH U MPEJICTABICHUSIMU O KUBOW MPUPOJE,
€€ YpOBHEBOW OpraHW3allid W SBOJIOIWHU; YBEPEHHOE IOJIh30BaHUE OMOJOTUYECKON
TEPMHHOJIOTUEN U CUMBOJIMKOM;

—— BJAJEHUE OCHOBHBIMU METOJAMHU HAYYHOI'O I[IO3HAHUS, HCIOJIb3YEeMbIMH TIPU
OMOJOTUYECKUX  HUCCIIENOBAHUSIX JKUBBIX OOBEKTOB M  DKOCHUCTEM: OTHCAHHUEM,
W3MEpPEeHUEM, TIPOBEJCHUEM HAOJIOJCHUN; BBISBICHHEC W OIICHKA aHTPOIOTCHHBIX
W3MEHECHUH B IPUPO/IE;

—— c()OPMUPOBAHHOCTh YMEHUN OOBSICHATH PE3yJIbTaThl OMOJIOTMYECKUX IKCIIEPUMEHTOB,
pelaTh AIeMEHTapHbIe OMOJIOTMYECKUE 3a1a4H;

— ¢c(OpPMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMK II0 OTHOIIEHUIO K OHOJIOTHYECKOU
uHpopMalMK, TMOJy4yaeMOM U3 pa3HbIX HCTOYHHUKOB, TJIOOAJIBHBIM 3SKOJOTMYECKUM
npo0JieMaM U MyTSIM UX PEIICHUS



B pe3ynbTate 0CBOEHUS JUCUUIUIMHBI 00YYaIOUIUICS JOJIKEH YMeTh:

OOBSACHATH pOJIb OMOJOTMM B (POPMHUPOBAHMM HAYHYHOI'O MHPOBO33PEHHS; BKIIAJ
OMOJIOTMYECKUX Teopuid B (OPMUPOBAHHME COBPEMEHHOM €CTECTBEHHO-HAY4YHOMU
KapTUHBl MHpPA; EIUHCTBO >KUBOM M HEXKHUBOM MPUPOIBI, POJACTBO >KUBBIX
OpraHU3MOB; OTPUIIATEILHOE BIUSHHUE AQJIKOTOJsl, HUKOTHHA, HAPKOTHYECKUX
BEIIECTB Ha SMOpPUOHAIIBHOE U MOCTAIMOPHOHAILHOE PA3BUTHE YEJIOBEKA; BIUSHUE
AKOJIOTUYECKUX (haKTOPOB Ha KMBBIE OPraHU3MBbI, BIUSHUE MYTareHOB Ha PacTEHUS,
KUBOTHBIX W 4YeJOBEKa; B3aWMOCBS3M U B3aUMOJICHCTBUE OPraHU3MOB W
OKpY’Karolenl cpeapl, MPUUUHBI U (HAKTOPHI SBOIIOLMH, H3MEHSIEMOCTb BHJIOB;
HapyIIeHUs] B Pa3BUTHUU OPraHW3MOB, MyTallMd U UX 3HAYCHUE B BO3ZHUKHOBEHUU
HACJIEICTBEHHBIX 3a00JIeBaHM; YCTOMYMBOCTb, PA3BUTHUE M CMEHBI JKOCHUCTEM;
HEOOXOIMMOCTh COXpaHEHHUsI MHOT'000pa3usi BUOB;

pemath 3JeMEHTapHble OMOJIOTMYECKUE 3a]]aui; COCTABIATH 3JIEMEHTAPHBIE CXEMBI
CKpEIIMBaHUS U CXEMbl NEPEHOCA BEIIECTB M MEpelaud SHEPIHMH B HKOCHUCTEMAX
(menu TMTaHMS); OMHUCHIBATH OCOOEHHOCTH BHUAOB TI0 MOP(OJIOTrHIECKOMY
KpUTEPHIO;

BBISIBJIATH MPUCTIOCOOJICHUS OPTaHU3MOB K cpejie OOMTaHUs, ICTOUHUKU U HAJTHYHE
MYTareHoB B OKpyXkaromeid cpene (KOCBEHHO), aHTPOIOICHHbIE H3MEHEHHS B
HKOCUCTEMAX CBOEH MECTHOCTH;

CpaBHUBATh OMOJIOTUYECKUE OOBEKThI: XUMUYECKUM COCTAB TEJ KMBOW U HEKUBOU
IPUPOJbI, 3aPOABIIIEH YEIOBEKAa U APYTUX >KUBOTHBIX, IPUPOJIHBIE 3KOCUCTEMBI U
arpod’KOCHCTEMBI CBOEW MECTHOCTH; IMPOIIECChl (€CTECTBEHHBIM M HCKYCCTBEHHBIM
0oTOOp, MOJIOBOE U OECrojioe pa3sMHOXKEHHME) U JIeJaTh BBIBOJBI U 0000IIEHUS Ha
OCHOBE CPaBHEHHUSI U aHAJIN3A;

aHAJM3UPOBATh M OLICHUBATH PA3JINYHBIE TUIIOTE3bl O CYIIHOCTH, MPOUCXOXKICHUU
KU3HA W YelIoBeKa, TriI00ajbHbIE JKOJOTHYECKHE MpPOOJIIeMbl W MX pelIeHUs,
MIOCJICICTBUSI COOCTBEHHOMU JIEITEIIBHOCTH B OKPY KAOIIEH Cpejie;

U3y4aTh U3MEHEHHUS B 9KOCHCTEMAaX Ha OMOJIOTUYECKUX MOJIEIIAX;

HaxXOJUTh WHGOPMALUIO O OHMOJOTHMYECKHX OOBEKTAaX B PA3IMYHBIX HMCTOYHHKAX
(yueOHMKAX, CNPABOYHHKAX, HAYYHO-TIOMYJSPHBIX W3AAHUSAX, KOMIIBIOTEPHBIX
0a3zax, pecypcax cetu IHTepHET) U KPUTHYECKHU €€ OIICHUBATD.

B pesynbrare 0ocBOCHMS JUCIUILIMHBI 00YYaIOIIHUICS JOJDKEH 3HATh:

OCHOBHBIE TOJIOKEHUSI OMOJIOTUYECKHX TEOpUM M 3aKOHOMEPHOCTEH: KIETOYHOM
TEOpHUH, SBOJIONUOHHOTO yueHws, yueHus B.M.Bepuanckoro o omocdepe, 3aKoHBI
I".Mennens, 3aKOHOMEPHOCTEN U3MEHUUBOCTH U HACIIEICTBEHHOCTH;

CTpOCHHE W (PYHKIMOHUPOBAHHE OHOJOTHYECCKUX OOBEKTOB: KIETKH, TCHOB H
XpPOMOCOM, CTPYKTYPBI BUJIa U DKOCUCTEM;

CYIIHOCTh OMOJIOTMYECKUX MPOIECCOB: PA3MHOKEHHS, OILUIOAOTBOPEHHUS, NEUCTBUS
HMCKYCCTBEHHOTO W ECTECTBEHHOTO OTOOpa, (OpMHUpPOBAHHE MPHUCTIOCOOICHHOCTH,
MMPOUCXOXKAEHUE BUAOB, KPYTOBOPOT BEIIECTB M NPEBPALLCHUE DHEPIUU B KIETKE,
opraHu3Me, B SKOCHCTeMax u ouocdepe;

BKJIaJ BbIJAIOHNIUMXCS (B TOM UHCIE€ OTEYECTBEHHBIX) VYYEHBIX B Pa3BUTHE
OMOJIOrMYECKON HAYKH;

OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIHUKY.

1.4. PeKOMeHI[yeMOQ KOJIHIE€CTBO YaC0B HA 0OCBOCHHUC IIPpOorpaMMbl TUCHAILVIMHBIC



MaKCUMaJIbHON yueOHO# Harpy3ku oOyyatomierocst 108 yacos, B ToM uucie:
00s3aTeNbHON ayIUTOPHOU yueOHOM Harpy3ku o0ydaromierocst /2 4acos;
CaMOCTOSITEILHOM PaboThI (BKIIIOYAsi KOHCYJbTallMKM) oOydaromnierocs 36 wyaca.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOro nmpeaMera M BUAbI Y4eOHOM padoThI

Bup yyeOHol padoThI

Oovem uacos

MaxkcumasibHas yyeOHasi Harpy3Ka (Bcero) 108
Oobs13aTesibHAs ayIMTOPHAas y4ueOHasi HAarpy3Ka (Bcero) 72
B TOM YHCJIE:
MIPAKTUYECKUE 3aAHATUS 18
JICKIUN 54
CamocTosiTeibHas paboTa o0yyarierocs (Bcero) 30
KoncyabTanum 6

HUmoecosas ammecmayus 6 popme oughghepenyuposannozo 3auéma




2.2. TemaTH4ecKHH IJIaH U cOiep:KaHue y4eOHOro npeamera «buosorus»

HaumenoBanue Conep:xanue y4eOHOro MaTepnaJia, JIabopaTopHbie H IPAKTHYeCKUEe PadoOThI, caMOCTOsITeIbHAA padoTa Oo0beM yacos Yposenns
pa3aesioB M TEM o0yJaommxcsi, KypcoBasi padot (IpoeKT) (eciu npedycmompeHvl) OCBOEHHS
2 3 4
BBeaeHue Z
Coaep:xkanue yuyeOHOro marepuasna: OObeKT U3yuyeHHUs] OMOJIOrUM — *uBas npupoja. Ilpuznaxku 1
YKUBBIX OPTaHU3MOB M UX MHOTooOpa3ue. YpoBHEBasi OPraHU3alNs )KUBOW TPUPOJIBI U SBOJFOIIHSL.
Metopl mO3HaHUS KUBOM mHpupojbl. OOlMe 3aKkOHOMEpHOCTH Ouosnoruu. Pons Ouosorum B
(hOopMHUpPOBaHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpAa U MIPAKTUYECKON
NeSITeIbHOCTH Jfofiel. 3HaueHne OMOJIOTMH MTPU OCBOEHUHU ITPOdeccuu
JdeMoHcTpanuu: buoslornueckre CUCTEMBI PA3HOTO YPOBHS: KIIETKA, OPraHW3M, MOIMYJSALHNs,
skocuctema, 6nocepa. LlapcTsa kuBoil mpuUpoOIbI.
Pazgea 1. YyeHue 0 KiIeTKe 14
Conep:xxanue yuyeOHoro marepuaja: Kierka — simeMeHTapHas >KMBasg CUCTEMa M OCHOBHAs 5
Tema 1.1 CTPYKTYpHO-(DYHKIIMOHANbHAS €IUHUIIA BCEX >KUBBIX OPraHuU3MOB. Kpamxas ucmopus usydeuus
XHuMHYeCKasn K1emku. XUMUYECKas Opranusanus KieTku. Oprannyeckue 1 HEOPraHM4eCKHe BEECTBA KIIETKU U
oprl?;g:’;?;lm YKUBBIX OPraHU3MOB. benku, yriaeBoapl, TUIUbl, HyKIEMHOBBIE KUCIOTHI U UX POJIb B KIIETKE.
Coaep:xkanue ydeOHoro martepuasna: Crpoenue u ¢GyHkuuu KieTku. [IpokapuoTnueckue u 5
Tema 1.2 JyKapuoTHYeCKHe KIeTKU. Bupychl kak HekierouyHas ¢opma >KM3HM U UX 3HadeHue. boprba c
Crpoenne n BupycHbiMU 3a0oneBanusmu (CIIU/ u np.) Luromnasma u kieroynas memOpana. OpraHoujabl
GYHKUMM KIETKH | (roren
2

Tema 1.3
O0MeH BeliecTB "
npeBpaleHue
JHEPIruHu B KJIETKe

Coaep:xkanue yueoHoro marepuana: Ilnactuyeckuii u sHepreTHIeCKuii 0OMEH.
Crpoenue u ¢ynkiuu xpomocom. JIHK — Hocutens HacneacTBeHHON mHGpopManuu. Pernukanus
JIHK. I'en. I'enetnueckuii koa. bruocunres Oenka.




Knerku m ux pa3sHooOpas3ue B MHOTOKJIETOYHOM OpraHusMme. JJughgepenyuposka Kiemox.

Tema 1.4.
JKu3HeHHbIii nuk | KICTOUHAS TEOPHs CTPOCHUS OPTaHH3MOB.
KJIeTKH Muro3. Llurokunes.
Jemoncrpamuu: Ctpoenue u crpykrypa Oenka. Crpoenue moisexyn JIHK u PHK. Perumkarus
JHK. Cxewmsbl sHepreTudyeckoro ooMeHna u OmocuHTreza Oenka. CTpoeHHE KIETOK MPOKApUOT H
9yKapuoT, CTPOCHHE U MHOrooOpasue KJIETOK pacTeHHM M KUBOTHbIX. CTpoeHHe BHpyca.
®dororpaduu cxem cTpoeHust XpoMocoM. Cxema cTpoeHus reHa. MuTos.
JladopaTopHas padora Nel «CtpoeHne paCTUTEIBHON U JKUBOTHOM KIIETKM»
IIpakTnueckue 3auaTusa Bupycsl. bops0a ¢ BuUpycHbIMU 3a00J1I€BaHUSAMU
CamocrosiTesibHas padoTa 00y4yaroummuxces:
- cucTeMaTuydeckasi mpopadoTKa KOHCIEKTOB 3aHATHH, yueOHON U JOMOJIHUTEIBHON JIUTEpaTyphl
(mo Bompocam Kk naparpadam, riaaBaM yueOHbIX TOCOOHI, COCTaBIEHHBIM ITPENogaBaTesieM)
- MMOJrOTOBKA JIOKJIA/I0B IO TeMaM:
OpraHuyecKkue BEIIEeCTBA PACTUTENBHON U KUBOTHOU KJIETKH.
Heoprannueckue BeniecTBa KJIE€TOK PACTEHUHN U )KUBOTHBIX.
buo-, Mmakpo-, MUKpPO3JIEMEHTHI U UX POJIb B )KU3HU OPraHU3MOB.
[IpakTueckoe 3HaYEHUE MPOKAPUOTHUECKUX OPTaHU3MOB (Ha MPUMEPAaX KOHKPETHBIX BUJIOB).
Ponp knmeTouHo# Teoprn B CTAaHOBJIEHUU COBPEMEHHOM €CTECTBEHHOHAYYHOUM KapTUHBI MUPA.
- JIOMalllHEee 3aJlaHue: U3yYuTh Matepuan TeM «KpaTkas uCTopust U3ydeHus: KIIETKI,
«/InddepennmpoBka KIeTOK»
Paznen 2. Opranusm. PazmHokeHHe 1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
Pa;l;‘:}l‘l‘g )l%éll-ll/le Coaep:xkanue yuyeOHOro marepuaja: Opranusm — eauHoe 1eioe. MHoroobpasue OpraHu3MOB.
OpraHN3MOB Pa3mHOKeHne — BaXkHeillee CBOMCTBO KUBBIX Opranu3MoB. [losoBoe u Oecrnosioe pa3MHOKEHUE.

Meiio3. OOpa3oBaHue MOJOBBIX KIETOK U OTIOIOTBOPEHHE.




Tema 2.2
NuauBuayanbHoe
pa3BuTHE
OpraHusma

Coaep:xkaHue y4ye0HOro Mmarepuana: DMOPHUOHAIBHBIN 3Tan oHTOoreHe3a. OCHOBHBIE CTaIuuU
sMOpHOHAIBHOTO pa3BUTHA. Opearnozenes. [locmambpuonanvroe pazeumue.

Cx0/CTBO 3apofpllliel MPEICTaBUTENICH PA3HBIX TPYIIT MO3BOHOYHBIX KAaK CBHJIECTEIHCTBO
WX 3BOJIIOLMOHHOTO pojcTBa. [IpuyuHbBl HApyIIEHUN B pa3BUTUU OpPraHU3MOB. MHauBuayanpHOE
pazBuTue ueioBeka. PempoaykrtuBHOE 370poBhe. [lociencTBusi BAWMSHUS AJIKOTOJSl, HUKOTHHA,
HapKOTUYECKUX BEILIECTB, 3arPsA3HEHUS CPEebl Ha Pa3BUTHE YETIOBEKA.

Jemouncrpanumn: MHorooOpasue oprann3mMoB. OOMEH BEUIECTB U NPEBPAIEHUE SJHEPTUHU B KIIETKE.
®otocunre3. [enenme wierku. Murto3. becmnonoe pasmHOxkeHue opranuzMoB. OOpazoBaHue
MOJIOBBIX KJIeTOK. Melo3. OmnonoTBopeHue y pacteHuil. HiuBuyanbHOe pa3BUTHE OpraHU3Ma.
Tunsl 1OCTASMOPHOHAIBHOTO PAa3BUTHSI )KUBOTHBIX.

HpaKaneCKne 3aHsATHS: BBIsSIBICHNE N OITHCAaHNE IMPHU3HAKOB CXOACTBa 3ap0)151mel71 YCJIOBCKa U
APYTUX IMMO3BOHOYHEBIX KaK JOKA3aTCJIbCTBO X 9BOJIOIMOHHOI'O pOACTBA.

CamocrosiTesibHast padoTa CTYAEHTOB:

- cucTeMaTtuyeckasi mpopadoTKa KOHCIEKTOB 3aHATHH, yueOHOU U JOMOJHUTENBHOM JINTEPATYPHI
(mo Bompocam k maparpadam, riiaBaM yd4eOHBIX TOCOOU, COCTABJICHHBIM MPETIOIaBATEIIEM )

- MMOJTrOTOBKA JIOKJIA/I0B MO TEMaM:

Bbecnonoe pasMHokeHHE, €r0 MHOT000Opa3yue U MPaKTUYECKOE UCTIOIb30BaHHE.

[TonoBoe pazMHOKEHHE U €r0 OMOJIOTHUYECKOE 3HAYCHHE.

[TocnencTBus BAUSHUS aJIKOTO0JI, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA pa3BUTHE 3apOJIbIIIa
YeloBeKa

- JIoMalllHee 3aJJaHKe: U3YYUTh MaTtepual TeMbl «OpraHoreHes»

Pa3zgea 3

OCHOBBI TeHETHUKH H CeJIeKIIUHU

15

Tema 3.1
OcHoOBBI yyeHuUs1 0
HACJIeICTBEHHOCTH

1 U3MEHYHBOCTH

Coaep:xkaHue yueOHOro MaTepuaJja: ['eHeTHKa — HayKa 0 3aKOHOMEPHOCTSAX HACIEJCTBEHHOCTH U
W3MEHYUBOCTH Opranu3MoB. I. MeHaenb — OCHOBOIIOJIOXHUK T'€HEeTUKH. | eHeTudeckas
TEPMHUHOJIOTHS U CUMBOJIMKA.

3aKoHBI TEHETHKH, ycTaHoBleHHble [. Mennenem. MoHoruOpuaHOe M TUTHOPHIHOE
CKpelllMBaHue XPOMOCOMHAs TeOPUsI HACIEICTBEHHOCTU. B3aumoodeticmsue ceHos. I eHeTnKa mona.
Cyennennoe ¢ nonom Hacieoosanue. 3HAUCHHE TEHETUKH JUIS CCICKIMH M MEIUIIHMHBEL
HacnenctBennsie 0osie3HM YeNoBeKa, MX MPUYUHBI U MPOQPHUIAKTHKA.

3aKOHOMEPHOCTH M3MEHYMBOCTU. HacnencTBeHHas, UM T€HOTUIIUYECKAs, U3MEHUYUBOCTbD.
MoaudukanronHasi, WM HEHACleJCTBEHHAsl, U3MEHYMBOCTh. [ eHeTuka dYenoBeka. |'eHeTuka u
MEIHIIMHA.
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Tema 3.2
OCHOBBI ceJIeKIIHH
pacreHuii,
JKMBOTHBIX U
MHKPOOPTaHU3MOB

Coaepxxanue ydeOHOro marepuasia: ['eHeTMka — TEOpPETHYECKass OCHOBA CEJIEKLHUU.
OpoManIHMBaHUE JKMBOTHBIX M BBIPAIMBAHUE KYJIbTYPHBIX pPACTEHUN — HayalbHbIE ATaIlbl
cenexiuu. Yuenue H.M. BaBmiioBa o meHTpax MHOTooOpasusi U NMPOUCXOKICHHUS KyITbTYPHBIX
pactenuii. OCHOBHBIE METOJbl CEJNEKIMH: THOpuAM3alUs U HUCKYCCTBEHHBIH 0TOOp. OCHOBHBIE
JNOCTUXKEHHUS] COBPEMEHHOW CEeJEeKIUH KyJIbTYpHBIX pAacCTEHUN, JOMAIIHMX JKUBOTHBIX U
MHUKpPOOPIraHHU3MOB.

buoTtexHonorusa, ee JOCTHKEHMs M IEPCIEKTUBbl Pa3BUTUA. ODmuueckue acnekmol
HeKomopblx — Jocmudicenutl 6  ouomexuono2uu.  Knonupoeanue  dcusommuvix  (npobremol
KIOHUPOBAHUS 4eN08€eKa).

JdemoncTpauuu: MoHorubpunHoe u auruOpugHoe CckpemuBanusa. [lepekpect XpomMocom.
CuemnienHoe HacienoBaHue. Myrauuu. LleHTpbl MHOrooOpas3ust M1 MPOUCXOXKAECHUS KYJIbTYPHBIX
pacTeHMii M JIOMAIHUX >KUBOTHBIX. ['mOpuaumszanus. MckyccTtBenHblii or6op. HacneacrtBenHbie
0ose3Hu yenoBeka. BiusiHue ankoroyiniMa, HApKOMaHUU, KYpPEHHUs Ha HACJIEJICTBEHHOCTb.

JladopaTopHas pa6ora Ne2 «PemieHne reHeTHYeCKUX 3aa9»,
JlaGoparopuas padora Ne3 «I[locTpoeHne BapualluOHHOW KPUBOID»

KonTpoabHast padora Nel mo pazgenam «YdeHue o kietke», «Opranusm. PazmHOxeHue u
WHIUBUAYAIbHOE Pa3BUTHE OPTaHU3MOBY», «OCHOBBI T€HETUKU U CEJIEKIIUN»

CamocTosiTesibHasi padoTa CTY/JA€HTOB:
- CHCTeMaTh4ecKasi IpopaboTKa KOHCIICKTOB 3aHATHIA, y4eOHON U JIOTIOJIHUTEIILHOH JINTEpaTyphI
(mo Bompocam k naparpadam, riiaBaM yd4eOHBIX TOCOOUI, COCTABICHHBIM MPEIO/1aBaATEIIEM )
- MOITOTOBKA JIOKJIAJIOB TI0 TEMaM:

«CoBpeMEHHBIC TIPEICTABJICHHUS O TCHE i TCHOMEY.

«BnusiHEEe MyTareHOB Ha OPTaHU3M YEJIOBEKay.

«3HaueHue TeHETUKH I METUIINHBI ¥ CENEKIIUN.

«bHOTEXHOJIOTHS, €€ TOCTHKEHUS, IEPCIICKTHBBI Pa3BUTHUS.
- IOMaIIHee 3aJlaHKe: U3YYUTh MaTepuan TeM: «B3aumopericTBue reHoBY, «CLEIUIEHHOe C MOJIOM
HacyenoBaHue», « KioHupoBanue )KUBOTHBIX (TPOOIEMBI KIOHHPOBAHUS YEJIOBEKA)Y.

Paznean 4.

IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emuie. JBOJIIOIIUOHHOE YUEHHE

17

Tema 4.1
IIpoucxoxaenue u
HAYaJIbHbIE ITANBI

Pa3BUTHA KM3HU HA
3emure

Coz[epma}me y‘lGﬁHOFO marepuaJia: I'unotessl MMPOUCXOKACHUA KU3HU. I/I3Y‘ICHI/IG OCHOBHBIX
3aKOHOMepHOCTeﬁ BO3HUKHOBCHUA, PA3BUTHA W CYHICCTBOBAHUA KHU3HU Ha 3emite. YcCa0KHCHHUE
JKHUBBIX OPraHu3MOB B IIPOLCCCE HSBOJJIIOLIUHA. MHOFOO6paBI/IC JKMBOI'O MHUpaA HaA 3emiie u
COBpPCMCHHAA €Tro OpraHu3anusi.

11




Copep:xxanue yyeOHoro marepuasa: 3nauenue pador K. Jlunnes, XK.b. Jlamapka B pa3ButHu

Tema 4.2 . .
Hcropus pa3surus | YBOMOUHOHHBIX HICH B ouonorun. DBomounonnoe yyenue Y. [lapsuna. EcrecTBeHHBIH 0TOOD. 2
IBOJTIONHOHHBIX Ponb 3BONMIOIIMOHHOTO yueHHsSI B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI
nien Mupa.
Coaep:kanue y4yeOHoro marepuana: Konuenuus Buzga, ero kputepuu. [lomymauus -— 10 5
Tema 4.3 CTPYKTYpHasi €IMHUIA BUAA U HBOJIIOUMU. J[BIKyIIMe cuibl 3BOJOUUU. CHUHTETHYECKAs TEOPHUs
MuUKpO3BOJTIOLHA U | SBOJIIOIUH.
MaKpo3BOIOUNH | \fyxpospomronus. CoBpeMeHHblE npescTaBlieHus o BupooOpasosanuu (C.C. Yersepuxos, U.U.
HImaneraysen). Maxkpossomtonus. JlokasarenscrBa sBosouun. Coxpanenue OU0I02UUECKO20
MHO2000pa3us KaK OCHOGbL YCMOu4ugocmu ouocgepvl u npospeccugrozo ee pazgumus. IlpuauHel
BbIMUpaHUd BUAOB. OCHOBHBIE HAaNpaBieHUs 3BOJIIOLMOHHOIO Mporpecca. buonornueckuii
Iporpecc u OMOJIOrHYeCcKUil perpecc.
Jdemoncrpanumn: Kputepun Bupa. CrpykTypa NONyasUud. AJaNTHBHBIE OCOOCHHOCTH
OpraHU3MOB, HUX OTHOCHUTEJIBHBIA XapakTep. OBOJIOINHMOHHOE JAPEBO PACTUTEIBHOTO MHpA.
OBOJIIOMOHHOE APEBO KUBOTHOTO Mupa. [IpencraBureny peakux U HCYE3AOMUX BUIOB PACTCHUN
U KUBOTHBIX.
1

JladopaTopHnas pa6ora Ned «[Ipucrnoco6aeHHOCTh OPraHU3MOB K cpeJie OOUTaHUS.

IIpakTnuyeckne 3ansitusi: Onucanue ocobel OJHOrO BHAA MO MOP(HOIOTUYECKOMY KPUTEPHUIO.
[IpucnocobneHne OpraHu3MOB K pa3HbIM cpelaM oOuTaHusA (K BOJHOM, HAa3eMHO-BO3IYIIHOM,
MOYBEHHON). AHAIN3 U OLEHKAPA3IMYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HH.

CamocrosiTesibHast padoTa CTYJAeHTOB:
- cucTeMaTtuyeckasi mpopaboTKa KOHCIEKTOB 3aHATHH, yueOHOW U JOMOJHUTENBHOM JIUTEPATYPHI
(mo Bompocam Kk maparpadam, riaBaM yueOHbIX TOCOOHI, COCTaBIEHHBIM MTPEMogaBaTeieM )
- IOArOTOBKA JOKJIA0B 10 TEMAaM:
«Ponb 3BOTIOIMOHHON Teopun B GOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOU KapTHUHBI
MHpPa».
«CoxpaHeHue MHOT000pa3usi BUIOB KaK OCHOBA yCTOMYHMBOTO pa3BUTHUsSI OHOChEphD».
«Pa3znuyHble TUNIOTE3bI TPOUCXOKIACHUS KUZHIY.
«Y cnoXKHEHUE )KUBBIX OPraHW3MOB B IIPOLIECCE IBOJIOLIUN.
- IOMaIllHee 3aJ]aHKe: U3yIUTh MaTtepral TeMbl «CoXpaHeHne OMOJIOTHYECKOT0 MHOTOOOpas3us Kak
OCHOBBI YCTOWYUBOCTH OHOC(HEPHI M MPOTPECCUBHOTO €€ Pa3BUTHSI.
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Paznea S. IIpoucxoxaenue yeja0BeKka 6
T 5.1 Conepxanue y4deOHOro wmarepuaja: OIpoiouuss npumaroB. COBpEeMEHHBIE THUIOTE3bl O 5
ema S.
AHTpOIIOTeHe3 MIPOUCXOXKICHUH YeloBeKa. Jloka3arenbCTBa POACTBA YEIOBEKA ¢ MIICKOTIMTAOIIUMHU KUBOTHBIMHU.
DBOJIIOLMS YETIOBEKa.
Tema 5.2 Conepxanue yuyeOHOro marepuaJa: PoJcTBO M €IMHCTBO MPOUCXOKIACHHUS UEJIOBEUYECKUX pac.
Yel0BeUCCKHE Kpuruka pacusma.
pacsl
JdeMoHcTpanuu: YepTel CX0ACTBA U Pa3anudMs YEJOBEKA U KUBOTHBIX.UEpThl CXO/ICTBA YEIOBEKA
u ipuMartoB. [IpoucxokaeHue JemoBeka. YeaoBeuecKue pachl.
IMpakTrnyeckne 3aHATHS: AHAIN3 U OI[EHKA PA3IMYHBIX TUITOTE3 MIPOUCXOKICHHS YeI0BeKa
CamocTosiTesibHasi padoTa CTY/1€HTOB:
- cucTeMaTtuyeckasi mpopadoTKa KOHCIEKTOB 3aHATHH, yueOHOU U JOMOJIHUTENBHOM JIUTEPATYPHI 2
(mo Bompocam k maparpadam, riaBaM ydeOHBIX TOCOOUI, COCTaBICHHBIM MPEIO/1aBATEIIEM )
- MMOJTrOTOBKA JIOKJIA/I0B MO TEMaM:
«CoBpeMeHHBII Tan pa3BUTHS YEIOBEUECTBAY.
«Yenoseueckue pacsl. OnacHOCTh pacu3May.
Pasnea 6. OCHOBBI 3K0JIOTHH 12
Tema 6.1 Coaep:xkanue y4eOHOro Marepuaja: ODkojoruueckue ¢GakTOpbl, HUX 3HAYCHUE B IKU3HH 2
IKOJIOrHsA-HAYKA 0 | OPraHU3MOB. DKOJIOTHYECKHE CHUCTeMbl. BuaoBas M MPOCTPAHCTBEHHAs CTPYKTypa 3KOCHCTEM.
'(3)35‘:;1‘]‘{;‘;{;:)%";3'“”" [uieBbie CBA3M, KPYrOBOPOT BELIECTB M IPEBpAlEHHE SHEPTUHM B KOCHCTEMaX. MeKBHIOBbIE
P coBoii | ¢ MY | B3aiMOOTHOLICHUS B SKOCHCTEME: KOHKYPEHIIHS, CHMONO03, XUIIHUYECTBO, Mapa3uTu3M. [Ipuuunol
OKpYsKalomeii ero | ycmotiuueocmu u cmenwt skocucmem. Cykyeccuu. VICKycCTBEHHbBIE COOOMIECTBA — arPOIKOCHUCTEMBI
cpeaon 1 ypOOIKOCUCTEMBI.
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Conep:xxanue yuyeOHoro marepuana: Yuenue B.M. Bepnanckoro o 6mocdepe. Ponb KuBBIX

Tema 6.2 . 2
Buocepa— opranu3MoB B Oumocdepe. buomacca. KpyroBopoT BakHEHIIMX OHOr€HHBIX 3JEMEHTOB (Ha
rjo0ajabHast pUMepe yriieposa, a3oTa u Jip.) B 0uocdepe.
IKOCHCTEMA
Tema 6.3 Conepixanue ydeOHoro marepuana: Msmenenus B Ouocdepe. IlociencTBust nesiTenbHOCTH
BI/IOC(])ep.a i 4eJI0BEKa B OKpYXKarollel cpene. Bo3aeiicTBue npou3BoACTBEHHO JIEATENBHOCTU B 001acTH CBOEH
YeJl0BeK Oyayuel npodeccuy Ha OKPYKaloLIyIo cpeny. I nobanvhvie sxonocudeckue npobiemvl u nymu ux

peuienus.

DKOJIOTHSI KaK TEOPETHYECKass OCHOBAa PallMOHAIBHOTO TMPUPOJIOTIONB30BAHUS U OXPAHbI
npupoasl. Hoocdepa. [IpaBuna moBeneHus moei B OKpyxkaroliel mpupoaHoit cpeae. bepexHoe
OTHOIIIEHNE K OMOJIOTHIECKUM 00BEKTaM U UX OXpaHa.

JemoncTpanum: Okosornyeckue ¢akTopbl M HUX BIHSHHE Ha OpraHu3Mbl. MeXBUAOBbIE
OTHOIICHUA: KOHKYPCHIMA, CI/IM6I/103, XUIOIHUYCCTBO, ITapa3SUTHU3M. HPYCHOCTI) PaCTUTEIILHOT'O
cooOmectBa. [lumeBble menmu W ceTd B OWoIreHO3e. OKoJorWueckwe mupamuabl. Cxema
skocucteMbl. KpyroBopoT BemlecTB W MpeBpallleHue BSHEprum B dKocucrteMe. buocdepa.
KpyrosopoTt yriepona (azota u ap.) B 6mochepe. Cxema arposkocuctembl. Ocob0 oxpaHsieMble
npupoaHbie Teppuropun Poccun.

JlaGoparopHasi padora NeS «PemnieHue 3K0IOrMYECKUX 3ajlady. AHaM3 W OILICHKA IMOCIEICTBUI
COOCTBEHHOM JIEATETLHOCTH B OKPYXKAIOIIEH cpeiey.

IpakTuueckue 3aHsaTHA: CpaBHHUTEIBHOE OINMCAHHE OJHOW W3 ©CTECTBEHHBIX IPHPOTHBIX
cucteM (HampuMmep, Jieca) U KaKOW-HUOyIb arpo3KOCHUCTEMBI (HAIpPUMEp, MIIEHUYHOTO TIOJIA).
Cocmasnenue cxem nepedauu geujecme u IHepeuL no yensam NUMaHus 8 NpupoOHoll IKocucmeme u
8 acpoyenose.

CamocrosiTesibHast padoTa CTYAeHTOB:
- cucTeMaTtuyeckasi mpopadoTKa KOHCIEKTOB 3aHATHH, yueOHOW U JOMOJHUTENBHOM JIUTEPATYPHI
(mo Bompocam k maparpadam, riaBaM yueOHbIX TOCOOHI, COCTaBIEHHBIM MTPEToaBaTeieM )
- HOATOTOBKA JOKJIAJOB IO TEMaM:
«Bo3neiicTBue 4YelnoBeKa ~ Ha MNPUPOAY Ha pPa3NUYHBIX 3Talax pa3BUTUS YEJIOBEYECKOTO
oO1IecTBay.
«[IpyU4MHBI ¥ TPaHUIIBI YCTOWYUBOCTU OHOC(hephl K BO3IEHCTBUIO IEATEIBHOCTH JTIOJCH).
«Pa3nuyHble SKOJOTUYECKUE MUPAMHUJIBI U1 COOTHOILLIEHUSI OPraHU3MOB Ha KaXKJOM UX CTYIIEHW.
«[lyTu moBbIIIEHUS OHOJIOTUIECKON TPOIYKTUBHOCTH B HCKYCCTBEHHBIX 3KOCHUCTEMAX).
«Cykueccuu u ux GopMbD».
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«PammoHanbHOE HUCHOJB30BAaHME W OXpaHa (KOHKPETHBIX) HEBO30OHOBUMBIX HPUPOIHBIX
pECYpCOBY.

«PammoHanbHOE  WCMOJIB30BaHUME M OXpaHa (KOHKPETHBIX) BO30OHOBUMBIX IPUPOIHBIX
peECYpCOBY.
- IOMalllHEee 3aJJaHKe: U3YyYUTh MaTtepuall TeM: «[IpuunHbl ycTOHYMBOCTH M CMEHBI 3KOCHUCTEM.
Cyxkueccumn», «I'1o6anpHble 3K0JI0rn4ecKre NpoOaeMbl U IMyTH UX PELICHUS.

Pa3nea 7

buonuka

Tema 7.1
buoHunka Kak oJHO
U3 HATIPBJICHU
OMO0JIOTHH U
KHOepPHEeTHKH

Conep:xxanue yuyeOHOro wmarepuana: Paccmorpenne OMOHUKOM ocoOeHHOCTEH Mopdo-
(1)H3PIOJ'IOFI/I‘I€CKOI71 opraHu3any XHUBBIX OPraHU3MOB U HUX HUCIHOJB30BAaHHUC JI1 CO3JaHUS
COBCPHICHHBIX TCXHUYCCKUX CUCTEM U YCTPOﬁCTB II0 aHAJIOTUU C )XUBBIMU CUCTEMaMMU. HpuHuunbl
U npumepvl UCNONB308AHUS 6 XO3AUCMBEHHOU OesimenbHocmu Jooetl MOphODYHKYUOHATLHBIX
Yyepm opeaHu3ayul pAcmeHull U HCUBOMHbBIX.

JdemoncTpanuu: Mojenu cKiIaqdaToil CTPYKTYpPBI, UCTIOJIb3yeMON B CTPOHMTENBCTBE. TpyOuaThie
CTPYKTYpPBl B JKMBOW MPHUPOJE M B TEXHUKE. AdJPOJAMHAMHUYECKHE W THUIPOIUHAMUYECKHE
YCTPOMCTBA B KUBOW MPUPOJIE U B TEXHUKE.

KonTpoabHass paGoraNe2 mo pasnenam «IIporcxoxaeHue W pa3BUTHE JKU3HU Ha 3eMile.
DBOIOIMOHHOE yueHue», "lIpoucxoxaenue yenoreka', «OCHOBBI FKOJOTHNY, «bruoHnKa

CamocTosiTesibHasi pad0oTa CTY/1€HTOB:
- CHUCTeMaTHuecKas MpopadoTKa KOHCIEKTOB 3aHATUN, yUeOHOW M JOMOJHUTEIBHON JTUTEPaTyphl
(mo Bompocam k naparpadam, riiaBaM ydeOHBIX TOCOOU, COCTABICHHBIM MPEIIOIaBaATEIEM )
- MMOJrOTOBKA JIOKJIA/I0B IO TEMaM:

«bronukay.
- JIOMallHee 3aJlaHue: HU3Y4YuTh MaTepuan Tembl: «[IpuHIMIBI U TpUMeEpbl HCIOIb30BaHUS B
XO3SICTBEHHOU NEATENbHOCTH JtoAe MOp(hO(YHKIIMOHATBHBIX YepT OpraHU3alid PacTeHUU U
KUBOTHBIX).

Hrtoro

108

Jist XapakTepUCTHUKU YPOBHSI OCBOCHHSI y4eOHOTO MaTepualla UCIIOJIb3YIOTCS CIIEYIoe 0003HaueHUs:
1. — o3HaKOMUTENBHBIN (y3HABaHUE paHEe N3YUYEHHBIX 0OBEKTOB, CBOWCTB);
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2. — penpoaYKTUBHBIN (BBITIOIHEHUE IEATEILHOCTH 10 00pa3ily, HHCTPYKIIMH WM MOJT PyKOBOCTBOM)
3. — IPOAYKTHBHBIH (TUTAHUPOBAHHUE U CAMOCTOSITEIHHOE BBHITIOJIHEHUE JIEITEIBHOCTH, PeLICHHE MPOOIEMHBIX 3a/1a4)
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3. YCJOBUSA PEAIN3ALIUU TPOI'PAMMBI TIPE/IMETA

3.1. TpeOoBanussi K MHHMUMAJIBHOMY  MATECPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0

Peanuzauus mporpamMmbl JUCHMIUIMHBI TpeOyeT HalWuyus Y4eOHOro kaOuHera
OMOJIOTHH.

O6opynoBaHue yuyeOHOTO KaOUHETa:

TexHuueckue cpeacTa 00ydeHHUs:

KOMITBIOTEP C JUIEH3MOHHBIM MPOTPAMMHBIM 00€CTIEUEHHEM,

MYJIbTUMEIUUHBIN IIPOEKTOP;

TaOJIMLIBI TIO pa3ziesiaM «Y4eHHe O KieTke», «Pa3MHOXeHHe U MHAMBUAYAIbHOE
pa3BUTHE OPraHu3MoOB», «OCHOBBI TE€HETUKHM M CEIEKIUN», «IBOJIOLHOHHOE
yueHue», «Mlctopust pa3BUTHA )KU3HU HA 3eMIIE»;

KOJUIEKUMHA «DBOMIOLMS 4YenoBekay, «['omonorus», «Ananorusy, «Cenexuus
pacTeHUN»;

Mozenu MoJiekyisl JJTHK;

repbapuu pacTeHUM, XapaKTePU3YIOLIUX MPUCITOCOOJIEHHOCTh K Cpeie OOUTaHusl.

3.2. UudopmanuoHHoe odecriedyeHne 00ydeHust

Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aHuii, WHTepHeT-pecypcos,
JAOINOJHUTEIbHON JIUTEPATYPHI

OcHogHble UCTMOYHUKU:

1. A. A. Kamenckuii, E. A. KpukcynoB, B. B. Ilaceunnk. buomnorus. OoOmas
ouonorusi. 10—11 xmaccel. YueOnuk. - M.: Ipoda, 2022. - 368 c. ISBN 978-5-
358-11652-8,978-5-358-14084-4

2. Ypoxku 6unonorun «Kupumt u Medoauit» 10, 11 kmacc —3meKTpOHHBIN YICOHUK.
JlononnumenvHvie UCMOYHUKU.

1. AnacracoBa JLII. CamoctosTenpHble pabOThl ydYaIlIMXCS IO OOIIeH
ouonoruu. — M. Ilpoceemenue, 2022,
2. KoncrantunoB B. M., O0mas 6uosiorusi: yaeOHUK IJIs CTyI. oOpa3oBart.

yapexaeHuid cpea. mpod. obpazosanus/ B. M. Koncrantunos, A. I'. Pe3aHoB,
E.O. ®aneea; mom pen. B. M. Koucrantunoma.- 8- wu3m., crep. - M.:
W3narensckuii meHTp «Akagemusi», 20220 — 256 c. ISBN 978-5-7695-7547-1

3. Kommuccapos b.JI. CamocrostenbHble U JaOopaTopHbIe pabOTHI MO OOIIEH
ouomoruu, - M., Briciias mkoina, 2022.

Hnumeprnem — pecypcuwi:

1. http://www.informika.ru/text/database/biology/ - bwuonorus. OOydvarorias
SHITUKITIOTICTHS.

2. http://learnbiology.narod.ru/index.htm - Ha caiite mpencraBieHbl CTaThu 10
OOTaHMKE, 300JIOTHH, OOIICH OMOIOTHH.

3. http://www.biodan.narod.ru/ - bBuosornveckwii caiiT, coaepIKaIIHiA
WHTEPECHYIO U MAJIOM3BECTHYIO MH(OpMAInio 1o Ouonorun; 6uorpaduu BETHUKUX
JOJIEH, CIIOBaph OMOJIOTUYECKUX TEPMHHOB.

4, http://biology.asvu.ru/ - Bcs Owuonorus. Ha caiite cobOpan Marepual,
KOTOPBIN COOTBETCTBYET CTAHIAPTAaM BCTYIUTEIBHBIX IK3aMECHOB.
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http://www.informika.ru/text/database/biology/
http://learnbiology.narod.ru/index.htm
http://www.biodan.narod.ru/
http://biology.asvu.ru/

5. www. sbio. info (Bes omonorus. CoBpeMeHHasi OHMOJIOTHS, CTaTbU, HOBOCTH,
OnbIMOTEKA).

6. www. window. edu. ru (EnuHoe okHO JqocTyma K 00pa30BaTeIbHBIM pecypcam
WNuTepHera no 6Moa0run).

7. www.5ballov. ru/test (Tect mis aOUTYPHUEHTOB IO BCEMY ILIKOJIBHOMY KYypCy
OMOJIOTHN).

8. www. vspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHHKAIIMOHHBIE BUKTOPHHBI 110
OMOJIOrMM —OKOJIOTUH Ha cepBepe BOpoHEKCKOro YHUBEPCUTETA).

9. www. biology. ru (buomorus B OtkpbiToM Kojutemke. CalT COACPKHUT
ANEKTPOHHBIN yueOHUK 1o Ouonoruu, On-line TecThi).

10. www. informika. ru (OnexTpoHHBINH yueOHHK, OOJIBIION CIUCOK HHTEPHET-
peCypcoB).

11. www. nrc. edu. ru (buonoruueckas kapTuHa Mupa. Pas3jien KOMIBIOTEPHOTO
yueOHHMKa, pa3paboTaHHOrO B MOCKOBCKOM TOCYJapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).

12. www. nature. ok. ru (Peakue u mcye3arolre XHUBOTHbIE POCCHM — MPOEKT
Oxonorudeckoro neHTpa MI'Y um. M. B. JlIomonocosa).

13. www. kozlenkoa. narod. ru (JIist Tex, KTO yY4UTCS caM M YYHUT APYTUX; OYHO U
JUCTAHITMOHHO, OMOJIOTUN, XUMHH, IPYTUM MIPEIAMETaM).

14. www. schoolcity. by (buosaorus B Bonmpocax u oTBeTax).

4. KOHTPOJIb 1 OHIEHKA PE3VJIbBTATOB OCBOEHMUMS ITPEIMETA
KoHTpoib W oOmeHKa pe3yJbTaTOB OCBOCHHUSI IMPEIMETAa OCYIIECTBIISETCS
npernojaBaTejeM B MPOIECCe MPOBEACHUS  MPAKTUUYECKUX  3aHATUA U
7a00paTOPHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHITIOJHEHHUS OO0YYaIOIIMMUCS
VHIVUBHUAYaJIbHBIX 3aIaHUM, TPOECKTOB, UCCIICJOBAHUN.

Pe3yabTarsl 00yyeHus DopMbI U METOAbI KOHTPOJISI M
(0CBOEHHbIE YMEHUSs1, YCBOCHHbIE 3HAHMS) OLIEHKHU Pe3yJIbTaTOB 00y4eHMsI
Oceoennvie ymenus:
® OOBSICHATH POJIb OMOJIOTHH B (DOPMUPOBAHUU 3auér
Hay49HOTO MHPOBO33PEHUS; BKJIa]l OMOJOTHYECKUX OKcliepTHas  OLEHKA  BBINOJHEHUS
Teopuid B GOpMUPOBAHNE COBPEMEHHOM nabopaTopHOil paboOTHI
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA; EAUHCTBO OKcriepTHas — OLCHKA  BBINOJIHEHHS
JKUBOM U HEXKUBOU IPUPOJIBI, POACTBO KUBBIX CaMOCTOATEIbHOM pabOoThI

OPraHru3MoOB; OTPULATCIIbBHOC BJIMAHUC AJIKOT'OJIA,
HHUKOTHHA, HAPKOTHYCCKHX BCIICCTB Ha
3M6pI/IOHaJ'II>HOC u HOCT3M6pI/IOHaJ'IBHOG pa3sBUTHUC
YCJIO0BCKA, BIMAHHUC OKOJOTUYCCKUX q)aKTOpOB Ha
JKHUBBIC OPTraHHU3MbI, BJIUIHUEC MYTAI'CHOB Ha
pacTCHUA, ) XUBOTHBIX U YCJIOBCKA, B3aUMOCBA3U U
B3aHMO/ICHCTBHE OpTraHn3MOB U OKPY)KaIOH_[eI\/'I
CpCAbl; IIPUYIUHEBI 1 (baKTOpBI OBOJIOIIMH,
HU3MCHACMOCTD BUAOB; HAPYILICHUS B PAa3BUTHUU
OpraHu3MoOB, MyTallU U UX 3HAYCHHUC B
BO3HHMKHOBCHHUH HACJICICTBCHHBIX 38.6OJIeBaHI/II71;
YCTOﬁQHBOCTB, Pa3BUTHEC U CMCHBI DKOCUCTEM,
HeO6XO,Z[I/IMOCTB COXpaHCHHUA MHOFOO6p8.3H$I BUOB,
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® penraTh NEMEHTApHbIC OMOIOTUYECKHE 3a/1a9H,
COCTAaBJISITh DJIEMEHTAPHBIE CXEMbI CKPEIIUBAHUS U
CXEMBbI [epeHOoCca BEIIECTB U Nepe/iayll JHEPTUHU B
9KocHcTeMax (1T MUTaHUsl); OTIMCHIBATH
O0COOCHHOCTH BHUIOB TI0 MOP(OIOTHISCKOMY
KPUTEPHIO;

3auér

3KCHepTHa$I OLICHKAa BBITIOJIHCHU A
nabopaTopHO pabOTHI
3KCHepTHa$I OILICHKAa BBIIIOJIHCHU A

CaMOCTOSATENBHON PabOTHI

BBISBJISITH TIPUCIIOCOOJICHUSI OPTAaHU3MOB K Cpeie 3auér

OOHMTaHMs, HICTOYHUKU U HAJINYHE MYTareHOB B OKCrepTHasl ~ OUEHKA  BBINOJIHEHUs
OKpyXarolen cpeie (KOCBEHHO), aHTPOTIOTEHHBIE nabopaTopHoi pPabOTHI

U3MEHEHUS B DKOCHUCTEMaxX CBOEH MECTHOCTH; OKCIlepTHast ~ OLIEHKA  BBINOJHEHMS

CaMOCTOSITEIbHON pabOThI

CpaBHUBAThL OMOJIOTMYECKHE OOBEKTHI: XAMUYIECKHH | 3a4€ET

COCTaB TEJI JKUBOW U HEKUBOU MPUPO/IBI, DKCriepTHasi  OIIEHKa  BBITIOJIHEHUS
3apoAblIEH YeJIOBEKa U APYIUX )KUBOTHBIX, nabopaTopHON PabOTHI

MIPUPOJIHBIE SKOCHCTEMBI M arPOOKOCHCTEMBI CBOECH | DKCIIEPTHAas  OLIEHKA  BBHIIOJHEHUS

MECTHOCTH; IPOLIECCHI (€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp, MOJI0BOE U Oecroioe
Pa3MHOKEHHE) U JIeNIaTh BBIBOJIBI 1 0000IIEHNS Ha
OCHOBE CPaBHEHMSI U aHAJIN34,

CaMOCTOSITEIbHON pabOThI

aHAJIM3UPOBATH M OI[CHUBATH PA3JIUYHbIC THTIOTE3bI
0 CYIIIHOCTH, TTPOUCXOXKICHUH KU3HU M YEIIOBEKa,
TII00ATTEHBIC SKOJIOTHUSCKUE TTPOOIEMbI U UX
pereHus1, ToCIeICTBUS COOCTBEHHOM
NESITETLHOCTH B OKPYXAIOIIEH Cpejie;

3auér

SKCHepTHaH OIICHKAa BBIIIOJIHCHU AL
nabopaTopHON PabOTHI

SKCHepTHaH OIICHKAa BBIIIOJIHCHU AL

CaMOCTOSITEIHHON PabOThI

HU3y4daTb U3SMCHCHUS B OKOCHUCTEMAX Ha
OMOJIOTHYECKUX MOJCIIAX,

DKcriepTHasT — OLEHKA  BBITIOJHCHUS
CaMOCTOSITEIHHON PabOThI

HAXOJIUTh HH(POPMAIHIO O OMOJIOTHIECKUX
00BbEKTaX B pa3INYHbIX HCTOYHHUKAX (yueOHUKAX,
CIPAaBOYHUKAX, HAYYHO-TIOMYJISPHBIX U3IaHUSX,
KOMIIBIOTEPHBIX 0a3ax, pecypcax cetu IHTepHET) U
KPUTHYECKH €€ OLICHUBATh

:‘)KCHepTHaH OLICHKa BBIIIOJTHCHUA
CaMOCTOSTEIIbHOM pa6OTBI

Yceoennvie 3nanua:

® OCHOBHBIC TT0JIOXKEHUST OMOJIOTHUECKUX TEOPHH U
3aKOHOMEPHOCTEH: KJIIETOYHON TEOPUH,
3BOJIIOLIMOHHOTO YYEHUS, YUYEHUS
B.1.Bepnaackoro o 6uocdepe, 3aKOHbI
I".'Mennensi, 3aKOHOMEPHOCTEN U3MEHUYUBOCTH U
HacCJIEICTBEHHOCTH,

3auér

DKcrepTHasT OICHKA  BBINOJHEHUS
nabopaTopHON PaOOTHI

DKcrepTHasT OIGHKA  BBINOJHEHUS

CaMOCTOSITEIIbHOM pa6OTLI

e cTpoeHHe U (PYHKIIMOHUPOBAHHE OMOIOTUYECKUX
00BEKTOB: KJIETKH, TEHOB U XPOMOCOM, CTPYKTYPBI
BHJIAa U DKOCUCTEM;

3auér

TectupoBanue

OKcriepTHas  OLEHKa  BBIIOJIHEHUS
nabopaTopHOil paboOTHI

OKcrepTHas  OLEHKa  BBIIOJIHEHUS

CaMOCTOATENIBbHON PabOTHI

¢ CYIHOCTb OMOJIOrHYECKHUX MMpOoUECCOB:
Pa3MHOXKCHUSA, OIIJIOJOTBOPCHUA, JIeiCcTBUSA
HCKYCCTBCHHOI'O U CCTCCTBCHHOI'O 0T6opa,

3auér
TectupoBanue
OKkcnepTHas

OIICHKa BBITIOJIHCHU A
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(dopMHpOBaHKE MPUCIOCOOICHHOCTH,
IIPOUCXOXKACHUE BUIOB, KPYTOBOPOT BELIECTB U
MpeBpaIlleHUE SHEPTHH B KJICTKE, OpPraHu3Me, B
IKOCHCTEMaX B Ouocdepe;

CaMOCTOSATENIBHON PabOTHI

® BKJIAJ] BBIAAOIINXCA (B TOM YUCIIE OTCYECTBEHHBIX)
YUEHBIX B Pa3BUTHE OMOJIOTMYECKON HAYKH,

3KCH€pTHaH OIICHKa BBIIIOJTHEHUA
CaMOCTOSITEIbHON pabOThI

® OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CHMBOJIUKY.

3auér
TectupoBanue
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