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PaGouas nmporpamma aucuuriuHbl «buonorus» pazpaboTaHa Ha OCHOBE:

®depnepanpHoro 3akoHa ot 29.12.2012 r. Ne 273-®D3 (pen. ot 16.04.2022 r.) «O6 o6pa3oBaHuU
B Pocculickoit @enepauuny;

@DenepalibHOTO  TOCYAAPCTBEHHOTO  00pa30BaTEIbHOIO  CTaHJapTa CpeAHero  OOIIero
obpazoBanus (yrBepxkaéH [Ipukazom MunuctepcTBa oopazoBanus u Hayku Poccuiickoit @enepanmn
ot 17 mas 2012 1. Ne 4130, pen. ot 12.08.2022 r.);

QenepanbHOTO  TOCyJapcTBEeHHOTO  oOpaszoBarensHoro cranaapra (®I'OC) cpennero
npodeccuoHaIbHOTO oOpa3oBaHuss 1o crneruanbHOocTH  35.02.05 ArpoHOMUS, YTBEPKICHHBIM
npukazoM MunHCcTepcTBa npocBemieHus Poccuiickori @eneparun ot 13.07.2021 1. Ne 444;

[IpumepHoii paboueld mporpamMMbl cpenHero ooOmiero obpazoBaHusi «buosorus» (6a30BbIN
YPOBEHD)

[IpumepHoit mporpamMmbl  BocnuTaHus (omoOpeHa pemieHHeM (emepaabHOTO  Y4eOHO-
METOJIMYECKOT0 00bEeTUHEHMS 110 001IeMy o0pa3oBanmio, mpoToko ot 02.06.2020 r. Ne 2/20).

CocraBureJib: Kupbsinosa E.B.

PabGouass mporpamMma paccMOTpeHa M YTBEpiKAeHa Ha 3acelaHud Kadenpbl TyYMaHHTapHBIX U €CTECTBEHHO-
Hay4YHBIX quciuIuiiH (mpotokon Nell ot 30.06.2023 r.)

. . A g
3aBenyrommii kadeapoii: £ l/j/zg/c/fw/ g Bacusenko O.B.

PaGouas mporpamma paccMOTpeHa U YTBEpKI€HA Ha 3aCeTaHUU TIPEIMETHOH (IIUKIOBON) KOMUCCHH (TTPOTOKOI
Nell ot 30.06.2023 r.)
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IIpeacenarens npeaMeTHOH (IUKI0BOMH) KOMUCCHU //L 3psaruna O.B.

3asexyrommii oraesennem CIIO I'opnanos C.A.




1. MACIHOPT PABOYEM [TPOI'PAMMBI JACHUITIINHBI
C00.01.08 Buosorus

1.1. O6saacTh NIpUMEHeHNsI TPOTPAMMBI
Pabouas mnporpamMma aucuumuinabl COO.01.08 «buosnorus» sBiseTcs YacTbl0 OCHOBHOM
npo¢ecCHOHAIBLHONM 00pa30BaTENbHOM IPOrpaMMbl IOJATOTOBKU CIIELUAIUCTOB CPEIHEro 3BEHa I10
cnenuanbHocT 35.02.05 ArpoHomusi.

1.2. MecTo JUCHUILIMHBI B cTPYKTYype OIIICC3
Hucnummuaa COQ0.01.08 «buosorus» sBisieTcss y4eOHON AUCIUIUITMHON 0053aTeIbHON
npeametHoii obnactu «EcrectBennsie Hayku» @I'OC cpennero obmero oopazoBanus u 6a30Boit
JTUCIUTIINHON 001meoOpazoBatenbHol nmoarotroBku CIIO u peamusyercs B [ u Bo Il cemectpax
IPU CPOKE MOIyueHHsI cpeiHero npodeccruonanbHoro oopasosanus 3 roga 10 mecses.

1.3. ey ¥ 3a0a4M JMCUMILIMHBI, IIVIAHMPYEMbIe pe3y/ibTaThl OCBOCHHUS Y4eOHOMU
AU CHMILINHBI:

Copepxanne quctumiuabl COO.01.08 «buonorus» HampaBieHO HA JOCTUKEHHUE CIETYIOIINX
ueneii:

- moyiyueHue (yHIaMEHTaJIbHBIX 3HAHUW O OUOJOTMYECKHMX CHUCTeMax (KJIETKa, OpraHu3M,
MOMYJISIIIMS, BUJI, 9KOCUCTEMA); UCTOPUU PA3BUTHUSI COBPEMEHHBIX MPECTABICHUN O KUBOU MPUPOJE,
BBIAIOIINXCS OTKPHITHSX B OMOJOTMYECKOW HayKe; poJid OMOJOTUYECKOW HAayKH B (POPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO HAYYHOUM KapTUHBI MUPA; METO/1aX HAYYHOI'O [TO3HAHMS;

- OBJIQJICHUE YMEHHUSIMHU JIOTUYECKH MBICIIUTH, OOOCHOBBIBATH MECTO U POJIb OMOJOTUYECKUX
3HAHUM B TMPAKTUYECKOU NEATEIBHOCTH JIIOACH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; ONpEaesaTh
KHUBBIC OOBEKTHI B MPHUPOJC; NPOBOJAUTH HAOIIOACHHS 3a YKOCHUCTEMaMHU C IEIbI0 WX OMHCAHUS U
BBISIBIICHUSI €CTECTBEHHBIX W aHTPOIIOI'CHHBIX U3MEHEHUH; HAXOIUTh U aHAJTU3UPOBATh HH(OPMAITHIO O
JKMBBIXO00BEKTAX;

- pa3BHUTHE MO3HABATENbHBIX HHTEPECOB, WHTEIIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00yJaronuxcs B MpoIecce U3ydeHusi OMOJIOTUYECKUX SIBJIICHUI; BBIIAIOIIUXCS TOCTHXKCHHU OMOJIOTHH,
BOMIEAIINX B OOIIEUETOBEYECKYIO KYIbTYpPY; CIOXHBIX U TPOTHBOPEUMBHIX MyTEH pa3BUTHUSA
COBPEMEHHBIX HAYYHBIX B3IJISOB, WJEH, TEOpUM, KOHIENIUH, THUNoTe3 (0 CYIIHOCTH |
MIPOUCXOXKACHUN KU3HU, UETOBEKa) B X0/ pabOThI ¢ Pa3IMYHBIMU UCTOYHUKAMU UHGOPMAIIUY;

VYueonas nucrummmHa CO0.01.08 «buonorus» opueHTHpOBaHA Ha JTOCTHKECHUE CIEIYIOUTHX
3ajau:

- BOCTIUTaHUE YOEXKIACHHOCTH B HEOOXOIUMOCTHU TO3HAHMS KHUBOW MPUPOJIBI, HEOOXOIUMOCTH
paIMOHATIFHOTO  MPHUPOJIOTIONB30BaHUS, OEpPeKHOTO OTHOIIEHUS K TMPUPOTHBIM pecypcaM U
OKpY>Karole cpene, COOCTBEHHOMY 370pPOBbIO; YBKEHMsSI K MHEHHIO OIIMOHEHTa MpU O0OCYXKICHUHU
OMOJIOTHYECKHUX TPOOIIeM;

- UCTIOJIb30BaHKE MPUOOPETEHHBIX OMOJIOTMUECKUX 3HAHUN M YMEHUU B TTOBCEIHEBHOMN >KH3HU
JUIS OLIEHKH TIOCTIEACTBUN CBOEH NEATENbHOCTH (M JEATENbHOCTH APYTUX JIIOJEH) MO OTHOIICHHIO K
OKpYJKaloIel cpene, 3J0POBBIO JAPYTHX JIIOJEH M COOCTBEHHOMY 370pOBBIO; OOOCHOBAaHHE U
coOroienre Mep npodrIakTUKH 3a00JIeBaHMi, OKa3aHUE TIEPBOI TOMOIIY TIPH TPaBMax, COONIIOICHNE
MpaBUJI IOBEACHUS B TIPUPOJIE.

I[lnanupyeMpble JJUYHOCTHBIE Pe3YJIbTATHI OCBOCHUS Y4eOHOM IMCUMILINHBI:

- c(hopMUPOBAaHHOCTh UYYBCTBAa TOPJOCTH M YBAKEHHS K HUCTOPUM W JOCTIKCHUSIM
OTEYECTBEHHOM OMOJIOTMYECKON HayKu; MPEJCTAaBICHHUS O IIEIOCTHOW €CTECTBEHHO Hay4yHOMH
KapTUHE MUPAa;

- MOHMMAHHME B3aMMOCBSI3U W B3aMMO3aBHCHUMOCTHU €CTECTBEHHBIX HAyK, MX BIIMSHHUS Ha
OKPYXKaIoIIYI0 Cpey, IKOHOMHUYECKYI0, TEXHOJOTHUECKYIO, COLUAIbHYI0 U 3TUYECKYIO C(ephl
JIeATEeTbHOCTH YEJIOBEKA,



- CIIOCOOHOCTH MCIOJIB30BATh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MUpa
B o0pa3oBareiabHON W TPOPECCHOHAITBHOU NEATEIbHOCTH; BO3MOXKHOCTH HH(OPMAIMOHHOMN
cpezbl 171 obecrieueHus MPOTyKTUBHOTO caMO0Opa30BaHuUS;

- BJIAJCHME KYyJbTYPOH MBIIIJIEHUS, CIIOCOOHOCTh K OOOOIIEHUIO, aHAIN3Y, BOCIPHATHIO
uHpOpMaLKu B 00JIaCTH €CTECTBEHHBIX HAaYK, IIOCTAHOBKE IEJIM ¥ BBIOOPY MYTEH €€ TOCTUKECHUS
B npodeccuoHaIbHOM chepe;

- CIIOCOOHOCTH PYKOBOJICTBOBAThCSI B CBOCH JESATEIHHOCTH COBPEMEHHBIMU MPHHLIUIIAMH
TOJICPAaHTHOCTH, AMAJIOra U COTPYAHMUYECTBA; IOTOBHOCTh K B3aUMOJEHMCTBUIO C KOJUIETaMH,
paboTe B KOJIJICKTUBE;

- TOTOBHOCTb HCIIOJIb30BaTh OCHOBHBIE METOABI 3alUThl OT BO3MOXKHBIX IOCIIEACTBUN
aBapui, KaTacTpod, CTAXUHHBIX OE/ICTBUIA;

- o0najaHue HaBbIKAMHM 0€30MacCHOW pPabOThl BO BpeMs NPOEKTHO-MCCIIENOBATEIBCKON U
HKCIIEPUMEHTAIBHOM JIEATETLHOCTH, TIPY MCIIOJIb30BAaHIH Ja00paTOPHOTO 000PYI0BaHHUS;

- CHOCOOHOCTh HCIIOJIB30BaTh INPUOOPETEHHbIE 3HAHUS M YMEHHUA B IPAKTUYECKOH
JESITEeIbHOCTH M TIOBCEJIHEBHOW JKM3HU JUI COOJIOACHUS Mep NPO(PHIAKTHKH OTPaBIICHHMH,
BUPYCHBIX U Jpyrux 3a00JieBaHMM, CTPECCOB, BPEIHBIX NPUBBIUEK (KYypeHMs, aIKOroJIM3Ma,
HapKOMAaHMH); IPaBUJI IOBEJICHUS B IPUPOJIHOM cpene;

- TOTOBHOCTb K OKa3aHMIO II€pBOM IOMOIIM IpH TpaBMax, HPOCTYIHBIX U JAPYIHX
3a00JICBaHUAX, OTPABJICHUSIX MUIIEBBIMU TIPOTYKTAMHU.

[InanupyemMblie MeTanpeaMeTHbIe pe3yJIbTAThl 0CBOCHHS Y4eOHOH AUCHUIINHBI:

- OCO3HaHME COLHUAIBHOW 3HAYMMOCTH CBOEH mpodeccuu/crnennanbHoCcT, o0IagjaHue
MOTHBAILIMEN K OCYLIECTBIIEHUIO NTPO(ECCHOHATIBHOMN AEATEIbHOCTH;

- TIOBBIILICHHE UHTEUIEKTYaJIbHOI'O YPOBHS B IpOILecCe U3YUYEeHUsI OMOJOTMUECKUX SBJICHUM;
BBIJIAIOIUXCS JJOCTUKEHUIM OMOJIOTHH, BOLIEAINX B OOIIEYEIIOBEYECKYIO KYIbTYPY; CIOXKHBIX U
IIPOTUBOPEYMBBIX IIyTEH PA3BUTUSI COBPEMEHHBIX HAyYHBIX B3IVISIIOB, UAEH, TEOPHI, KOHLIEIILIUH,
runore3 (0 CyIIHOCTH U NPOUCXOKIEHUM KU3HHU, YEJIOBEKa) B XOJ€ paboThl C pa3IMYHBIMU
UCTOYHHUKAaMU MH(OpMaIuu;

- CIOCOOHOCTh OPIraHU30BbIBATH COTPYJHUYECTBO €IMHOMBIIIJICHHUKOB, B TOM YHCIE C
UCIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

- CIOCOOHOCTh MOHHMMATh MPUHIUIBI YCTOMYMBOCTU U MPOJYKTUBHOCTU KUBOM HPUPOJIBI,
NyTH €€ W3MEHEHMs O] BIMSIHMEM aHTPOMNOIEeHHBIX (DaKTOPOB, CIOCOOHOCTh K CHCTEMHOMY
aHAIN3Y IIOOANBHBIX 3KOJIOTMYECKHX IMPOOJIEM, BOIIPOCOB COCTOSHUS OKpYXarolled cpeabl U
pPalMOHAIIBHOTO UCIIOJIb30BAHUS IIPUPOJHBIX PECYPCOB;

- yMeHHE OOOCHOBBIBaTh MECTO U pOJIb OMOJIOTMYECKHX 3HAaHUM B MPaKTUYECKOU
NeSITeIbHOCTH JIIO/IeH, Pa3sBUTHHM COBPEMEHHBIX TEXHOJIOTUH; ONpEIeNsiTh >KUBbIE OOBEKTHI B
IPUPOJIE; MPOBOJIUTH HAONIONEHUS 32 HKOCHUCTEMAaMU C II€JIbI0 UX ONHCAaHUS U BBIABICHUS
€CTECTBEHHBIX M AaHTPOIOTEHHBIX HM3MEHEHUH; HaXOIuUTh U AHAJIW3UPOBaTh HMHPOPMALHUIO O
JKMBBIX 00BEKTaX;

- CIOCOOHOCTH IPUMCHATH OUOJIOTHYECKHE M DKOJIOTHYECKUES 3HAHUS JJIsL

AHATIU3AITPUKIIAAHBIX np06neM XO03s1CTBEHHOM ACATCIIBHOCTH,

- CIIOCOOHOCTh K CaMOCTOATCIIBHOMY  MPOBCACHUTIO HCCHCHOBaHHﬁ, ITOCTAaHOBKEC
€CTCCTBEHHO- HAYYHOI'O JKCIICPUMECHTA, HUCIOJB30BAHUIO I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOT Uit JJIA
pCUICHUS HAYUYHBIX U HpO(I)eCCI/IOHaJ'ILHLIX 3aaaq,

- CHOCOOHOCTH K OIICHKE OJOTHUYCCKHUX AaCII€KTOB HCKOTOPBIX I/ICCJ'IeJIOBaHI/If/'I B o0jacTtu
OMOTEXHOJIOTUH (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OHJ'IOIIOTBOPCHI/IC);

ITnanupyemMblie npeaMeTHbIE Pe3y/IbTAThI OCBOCHHS YU4eOHOM M CIMIIIMHbI:

3HATH/IIOHUMATH:

- ¢()OpMHUPOBAHHOCTb MPEJACTABICHUNA O POJIM U MeCTe OMOJIOTUU B COBPEMEHHOW Hay4YHOMH
KapTHHE MHpa; MOHUMaHUe pojiu Ouosiornd B (GOPMUPOBAHUU KPYyro3opa M (pyHKIHOHAIBHOMN
IPaMOTHOCTH JJISl PELLIEHUS IPAKTUUECKUX 3a/ay;



- BJAQJICHUE OCHOBOIOJAralolUMHU IOHATUSAMHU M NPEACTABICHUSMU O >KMBOH NPUPOJE,
€e YypOBHEBOW OpraHu3allid U DBOJIOLMH; YBEPEHHOE IOJIb30BAHHE OHOJOTUYECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJQJCHUE OCHOBHBIMM METOJAaMU HAyYHOIO TO3HAHUS, MCIOJIb3yEMbIMU MpHU
OMOJIOTHYECKUX HCCIIECIOBAHUSAX JKUBBIX OOBEKTOB M HKOCHUCTEM: OIMCAHHUEM, H3MEpPEHHEM,
MIPOBEJICHNEM HAOIIOACHUI; BHISIBIICHUE U OI[CHKA AaHTPOIIOT'€HHBIX U3MEHEHH B IPUPOJIE;

- c(OpMHUPOBAHHOCTh YMEHUN OOBSACHATH PE3YNbTAThl OUOJOTUYECKHX HKCIEPHUMEHTOB,
pelaTh dJIeMeHTapHble OMOJIOTUYECKUE 3aauu;

- c(OPMUPOBAHHOCTh COOCTBEHHOW TIO3UIMM IO OTHOIICHUIO K OHOJIOTUYECKOM
uH(pOpMaIIKH, MTOJIy4aeMOil U3 Pa3HbIX UCTOYHUKOB, INI0OATBHBIM 2KOJIOTUYECKUM MpoOIeMaM 1
IYTAM UX PELICHMUS.

- OCHOBHBIE MOJIO)KEHUSI OHMOJIOTMYECKUX TEOPHM M 3aKOHOMEpPHOCTEW: KJIETOYHOH TeopHH,
IBOJIIOIIMOHHOTO y4eHus, yuenus B.M. Bepramckoro o Owocdepe, 3akonsl [. Mennens,
3aKOHOMEPHOCTEH U3MEHUYUBOCTH U HACJIEACTBEHHOCTH;

- CTpoeHHE M (PYHKIIMOHUPOBAHHE OMOJIOTHYECKHX OOBEKTOB: KJIETKH, TEHOB U XPOMOCOM,
CTPYKTYpPHBI BUJA U SKOCUCTEM;

- CYUIHOCTh OHOJIOTUYECKUX IPOLECCOB: PA3MHOXKEHMsSI, OIUIOJOTBOPEHHUS, JEHCTBUS
HCKYCCTBEHHOT'O M €CTECTBEHHOr0 0TOOpa, (hOpMUPOBAHHE MPUCIOCOOIIEHHOCTH, MTPOUCXOKICHHE
BUJIOB, KPYIOBOPOT BEILIECTB U MPEBpAIEHUE SHEPTUU B KIIETKE, OpraHU3Me, B IKOCHCTEMaxX M
ouocdepe;

- BKJIaJ] BBIJAIOUIMXCA (B T.4. OTEUECTBEHHBIX) YUEHBIX B pa3BUTHE OMOJOTMUYECKON HAYKH;

- OMOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIHMKY;

yMeThb:

- OOBSCHATH poNb Ouomoruu B (HOPMHUPOBAHMH HAYYHOTO MHUPOBO33PEHUS; BKJIAJ
OMOJOru4Yeckux Teopuid B (OPMHUPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MUDA;
€IMHCTBO JKMBOM W HEKUBOW HPHUPOIbI, POJACTBO JKUBBIX OPraHU3MOB; OTPULIATEIILHOE BIIUSHUE
QJIKOT0JIl, HUKOTHMHA, HApKOTHMYECKUX BEIIECTB HAa SMOPHUOHAIBHOE U MOCTIMOPHOHAIBHOE
pa3BUTHE YEIIOBEKAa; BIIMSAHUE SKOJIOTMYECKHX (DaKTOPOB HA JKUBBIE OPraHHU3MbI, BIUSHUE
MyTareHOB Ha PAacTEHUs, )KUBOTHBIX M YEJIOBEKAa; B3aUMOCBS3M M B3aMMOJECHCTBHE OPraHU3MOB U
OKpY’Karolled cpeabl; MPUUUHBI M (AKTOPBI SBONIOLMH, HW3MEHSAEMOCTh BHJOB; HapyIIEHUS B
Pa3BUTUM OPTaHU3MOB, MYTAallMM U UX 3HAYE€HHE B BOBHMKHOBEHMHU HAcl€JCTBEHHBIX 3a00JI€BaHUM;
YCTOMYUBOCTH, pa3BUTHE U CMEHBI 9KOCHCTEM; HEOOXOMMOCTh COXPAHEHUsI MHOT00Opa3us BUIOB;

- pewarb D>JE€MEHTapHble OWOJIOrMYECKHEe 3a/add; COCTaBIATh JJIEMEHTapHbIE CXEMbI
CKpEILMBAHMU U CXEMbI IEPEHOCA BELIECTB U IMEepefayd YHEPTUU B HKOCUCTEMaX (LeMH MUTaHUS);
ONMCHIBaTh OCOOEHHOCTH BHUJI0B IO MOP(OIOrHUECKOMY KPUTEPHUIO;

BBISIBJIATH TPUCIIOCOOJIEHUSI OPTraHU3MOB K cpele OOUTaHWs, HCTOUYHUKHM M HaJIu4yue
MyTareHOB B OKpY’Karolleil cpesie (KOCBEHHO), aHTPOIIOT€HHbIE U3MEHEHUS! B DKOCHCTEMax CBOEH
MECTHOCTH;

- CpaBHMBATh OWOJIOTHYECKHE OOBEKTHI: XMMHYECKHW COCTaB TEl KUBOH U HEKUBOU
IIPUPO/IBI, 3apOBIIIEH YEI0BEKAa U IPYTUX KUBOTHBIX, IPUPOIHBIE SKOCUCTEMBI M arpO3KOCHCTEMBI
CBOEM MECTHOCTH; IpPOLECCHhl (ECTECTBEHHBI M HMCKYCCTBEHHBIN OTOOp, mojioBoe U Oecroiioe
pPa3sMHOKEHHUE) U JIeaTh BBIBOABI U 0000IIIEHNsI HA OCHOBE CPaBHEHUS U aHAIN3a,

- QaHAJIIM3UPOBATh M OLEHUBATh PA3IUYHbBIE TUIOTE3bl O CYIIHOCTH, MPOUCXOKIECHUH >KU3HU
U 4YeJOBeKa, II00allbHbIe HKOJOTHYECKUE MpOOJIeMbl MU UX PELICHUs, MOCIEACTBUS COOCTBEHHOM
JIEATEIIbHOCTH B OKPYXKAIOIIEH Cpere;

- U3y4aTh U3MEHEHUS B SKOCHCTEMAaxX Ha OMOJIOTHYECKUX MOJAECTIX;

- HaXOJIUTh UHPOPMAIMIO O OMOJIOTHYECKUX 00BEKTaxX B PA3IMYHBIX HCTOYHUKAX (yuyeOHUKaX,
CIpPaBOYHHUKAX, HAYYHO-TIOMYJIAPHBIX M3JIaHUIX, KOMIBIOTEPHBIX 0a3ax, pecypcax cetu MHTepHeT)
U KPUTHYECKU €€ OLIEHUBATh;

HCIOJIb30BATh NPHOOPETEHHbIC 3HAHUSI M YMEHHsl B INPAKTHYECKOH AeATEJbLHOCTH H

NOBCEAHEBHOM KM3HU 1JISA:
- cobOmofeHuss Mep NpoUIAKTUKUA OTpPaBJIEHUH, BUPYCHBIX U JPYrux 3a0oJjieBaHUM,



CTPECCOB, BPEIHBIX MpPUBBIYEK (KYpEHHUs, AJIKOrOJM3Ma, HApKOMAaHWHU); NPABUJI IOBEICHUS B
MPUPOIHOM Cpee;

- OKa3aHUs MEpBOM MOMOIIM NPU TPABMATUYECKHUX, MPOCTYAHBIX M JPYrUX 3a00JEBAHUSAX,
OTpaBJICHUSIX MHUILIEBBIMU IPOAYKTAMU;

- OHOCHKH JSTHUYCCKHX AaCIICKTOB HCKOTOPBIX I/ICCJICIIOBaHI/IfI B O6HaCTI/I 6I/IOT6XHOHOFI/II/I
(KIIOHUpPOBaHKE, HICKYCCTBEHHOE OILIOJJOTBOPEHHUE)

1.4. Koin4ecTBO 4acoB HA OCBOeHHE Y4eOHOM IMCIUIIIMHBI.

Yyebnas Harpyska (Bcero) 176 yacoB, B TOM 4ucIe:

- 00s13aTeNbHAs ayIMTOpHAsl yueOHas Harpy3ka ooydaromierocs - 132 yaca;
- CaMOCTOsITeNIbHAs paboTa oOydaromierocs — 4 yaca;

- HHIUBUAYAIbHBIN IPOEKT — 32 yaca;

- KOHCYJIbTaIUs — 2 Yaca;

- IPOMEKYTOYHAs aTTecTanus — 6 4acos.



2. CTpyKTypa U coepKaHue TUCHUILINHBI

2.1. O0beM IMCHUIIMHBI U BUAbI Y4eOHBIX 3aHATHI

Buj yueOHbIX 3aHATHIA

0O0nEéM yacoB

cemecmp Hroro
1 2

YueOHas Harpy3ka (Bcero) 66 110 176
Oobs13aTesibHAsE AyAUTOPHASI HArpPy3Ka (Bcero), B TOM 50 84 134
qucie:
- JISKIIUH 16 40 56
- IPAKTUYECKUE 3aHATUSA 34 42 76
CamocrosiTesibHas padora - 4
NHauBuayaibHbIA NPOEKT 16 16 32
Koncyabranuu - 2 2
@®opMa NPOMEKYTOUYHOM ATTECTAIMU MO AMCHHUIINHE:

JuddepeHmpoBaHHbIN 3a4€T +

DK3aMeH +6 6




2.2. TemaTnyeckuii mian u cogep:xkanue gucuunianasl CO0.01.08 buoJiorus

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPAKTHYECKHE 3aHATHS, BHEAYIUTOPHAs
(camocTosiTeNIbHAS) yueOHasi padoTa o0y4aroluxcs, KypcoBas padoTa (IpoeKT)

O0BeM yacoB

1 cemecTp
Beenenue
BBenenue Jlexkuusi, ypok. buonorus kak Hayka. Kparkas uctopus pasButust Ouonoruu. Posnb Ouonoruu B 2
(OpMHpPOBAaHUN COBPEMEHHOW E€CTECTBEHHO-HAYYHOH KapTHHBI MHpa M NPAKTUYECKOH NeATENbHOCTH]
moneil. JKuBble cucTeMbl Kak MNpeaMeT u3ydeHus Ouosoruu. CBOICTBa JKHUBBIX CHCTEM. YPOBHH
OpraHU3al1y )KUBBIX CUCTEM. METOIbI MO3HAHUS KUBOU IIPUPOBL.
Pazges |.Yyenue o kierke
Tema 1.1. Jleknusi, ypok. YueHue o kierke. Knerka - anemeHTapHas jKMBasi CUCTEMa M OCHOBHAsl CTPYKTYPHO- 2
Buosorus kierku. (yHKLHMOHATIbHAS €IMHHLIA BCEX JKUBBIX OpraHn3MoB. KpaTkas nuctopust u3ydeHus KJIETKU. XUMHUYECKHH
Xumuyeckas cocTtaB KieTKu. OpraHuyeckue M HEOPraHMYECKHE BEILIECTBA KJIETKM U JKMBBIX OpPraHu3MoB. benku,
OpraHu3anus KJeTKH. [yIJIEBOABI, JIUINIbI, HYKJIEHHOBBIE KUCIOTHI U UX POJb B KiIeTKe. OCHOBHBIE MOJIOXKEHUSI COBPEMEHHOMN
KJICTOYHOW TEOPHH.
IIpakTnueckoe 3ansiTue. Kelic-3ansarue Ha Temy: «MeToabl HCCIeTOBaHUS B OUOIOTHI. 4
Jlexums, ypok. Tumsl KjIeTok: sykapruoTuieckas U npokapuotudeckas. Ctpoenue u GQyHKIMOHUPOBAHHE 2
Tema 1.2. HYKapuOTHUYECKON KieTKH. Bupychl kak HekserouHas ¢opMa JKM3HM W HMX 3HadeHue. boppba c
Crpoenne u gpyHKumm BupycHbIMH 3a0o0neBanusMu (CIIN/T u np). [Inasmarnyeckas memOpana. Opranou bl KJIeTKH. S apo.
KICTKH. [IpakTHyeckoe 3ansiTue. HabmrogeHne KIeTok pacTeHUi U KUBOTHBIX IIOJ] MUKPOCKOIIOM Ha TOTOBBIX 6
MUKpoIpenaparax, ux onucanue. CpaBHUTEIbHAsI XapaKTEPUCTUKA KIETOK dykapuoT. OpraHousl
KjeTKH. OCOOEHHOCTH OpraHU3alli BUPYCOB, MX 3HAUEHUE.
Tema 1.3. Jlekums, ypok. OOMeH BeIIECTB U MPEBPALIEHUE SHEPTUH B KJIETKE. ACCUMIIIALUS U TUCCUMIIIALNS — 2
O0OMeH BewecTB M JIB€ CTOPOHBI MeTabosn3Ma. [Inactudyeckuii u sHepreTHYecKuii 0OMeH. DTarbl SHEPreTHYeCKOro 0OMeHa.
NpeBpalleHue bronornyeckoe OKMCIeHNE, WIKA KIIETOYHOE JbIXaHUE.
JHEPrUM B KJIeTKe. IIpakTnyeckoe 3aHaTHe. TuUNbl OOMEHa BEIIECTB: aBTOTPOGHBIA M TreTepoTpodHbIi POTOCHHTE3 — 6

BO3/yIITHOE MMUTaHUE pacTeHu. AHa’poOHble opraHu3Mbl. Buasl 6poxenus. [IpoxykTsl OposkeHHs U UX
UCIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPIaHM3MbI KaK OOBEKTbl OHOTEXHOJOTHUH U
Bo3OyauTenu OonesHel. A’poOHble opraHu3Mbl. [IpenmyriecTBa a’poOHOro Myt OOMEHa BEIIECTB

nepes aHa3pOOHBIMH.




Tema 1.4.
HacaencrBennas
uHopManus u
peanu3auus eé B

Ulexuusi, ypok. HacnenctBennas unpopmarust u peanusanus e€ B kierke. CtpoeHue U (QyHKIUH
xpomocom. JIHK - Hocurenb HaciencTBeHHOW wWHGOpManui. Peaknmuu MaTpuYHOrO CHHTE3A.
[eHeTHUECKUIA KO, €ro CBolcTBa. buocuHTes Oenka.

KJIeTKe. I[IpakTuyeckoe 3ansTHe. Pemienue Ononornueckux 3aaay. 2
Tema 1.5. Jlekuus, ypok. Kierouneld muki, ero mepuonsl W peryisanus. KineTku m ux pasHooOpazue B 2
7KU3HEeHHBIH UK MHOTOKJIETOYHOM opranusme. uddepennnponka kietok. Mutos. Llutokunes.
KJIETKH IpakTnyeckoe 3ausiTue. Pa3sl MuTo3a. L{utokuues. 2
Paznes |1. Opranusm. PasMHokeHHe U MHANBHIYAJIbHOE PA3BUTHE OPTaHU3MOB
Tema 2.1. Jlexknus, ypok. Opranusm Kak eauHoe 1enoe. buonornyeckoe pasHooOpasue opranu3mMoB. BzanmocBs3b 2
Pa3mHo:keHue 4acTel MHOTOKJIETOYHOrO Opranu3ma. TkaHH, opraHbl U cUCTeMbl OpraHoB. ['omeocras. PasmHoxeHue -
OpPraHu3MoB. Ba)XKHEiIlIee CBOMCTBO JKUBBIX OpraHu3MoB. DOpMbl pa3MHOXKEHUS OPraHU3MOB: M0OJOBOE U OECroioe
pasMHoxkeHue. Meito3. OOpa3oBaHHe MOJOBBIX KJIETOK M OIUIOJOTBOpeHHE. buonormueckuii cMmbICi
Mel03a U M0JIOBOTO Mpoliecca.
IIpakTHyeckoe 3ansTHe. TkaHU, OpraHbl U CHUCTEMbl OPIaHOB PACTEHHUI W JKUBOTHBIX. BereratuBHOE 6
pa3MHOKEHHE U €ro OMOJIOTHYECKOE 3HAUYEHUE.
Tema 2.2. Jlekuus, ypok. DOMOpHOHANbHBIMN 3Tan oHToreHe3a. OCHOBHBIE CTaAWH SMOPHUOHAIBHOTO Pa3BUTHSL. 1
NuauBuayanbHoe Opranorenes. [locramGpronanbHoe pazButue. CTaguu NOCTAIMOPUOHATILHOTO pa3BUTHUA. PasMHOXeHME
pa3BUTHE OPraHu3Ma. Y pa3BUTHE PACTEHUMN.
IIpakTuyeckoe 3ansitue. CXOACTBO 3apOAbIlIEH MpPEICTaBUTENEH PA3HBIX TPYMHN MO3BOHOYHBIX KaK 4
CBUJIETEJILCTBO UX IBOJIOLMOHHOIO POJCTBAa. Pa3MHOXKEHUE U pa3BUTHE PaCTEHUM.
Tema 2.3. Jlexuus, ypok. [lepuossl oHTOreHe3a yenoBeka. CTapeHue U cMepTh Kak OMOJIOrMYEeCKHe MPOIECCHI. 1
NuauBuayaabHoe PenponykruBHoe 310poBbe. [lociencTBusi BAUSHUS aJKOTOJsS, HUKOTHHA, HAPKOTUYECKUX BEIECTB,
pa3BUTHE Ye0BeKA. 3arpsi3HEHUs Cpe/ibl Ha Pa3BUTHE YEJIOBEKa.
IIpakTHyeckoe 3ausiTHe. BhisBIeHNE U ONKMCaHUE MMPU3HAKOB CXOJICTBA 3apOIBIIIEH UeloBeKa U IPyrux 4
MO3BOHOYHBIX KaK JI0Ka3aTeIbCTBO MX 3BOJIIOIMOHHOrO poacTBa. llocneAcTBusi BIMSHUS alKOTOJIS,
HUKOTHHA, HAPKOTUYECKUX BEIECTB, 3arPSA3HEHUS CPEJIbl Ha Pa3BUTHUE YEIOBEKa.
NupuBuayanbHblii IPOeKT 16
Bcero 1 cemectp, 66

2 cemecTp

Paszgea I11. OcHOBBI TeHETHKH U CeJIeKIMH




Tema 3.1.

OcHOBBI y4yeHHsI O

HACJIeJICTBEHHOCTH U
N3MEHYHBOCTH.
3aKkoHOMepHOCTH
HACJIeICTBEHHOCTH.

Jleknusi, ypok. Victopusi CTaHOBJIEHHS U Pa3BUTHsSI T€HETUKH Kak Hayku. OCHOBHBIE T'€HETHYECKHE
MOHATUS W CUMBOJIBI. OCHOBHBIE METOJbI TeHETHKH. MoHoruOpuaHoe ckpemmBanue. [lepBbiii 3aKoH
Mennens — 3aKoH eIuHO00pa3usi THOPUIOB MEPBOro MOKoJIeHUs. Bropoi 3akoH MeHenss — 3aKoH|
pacuieruieHusl TpU3HAKoB. ['mmore3a 4yucTOTHI Tamer. JlurnbOpuwaHoe ckpemmBaHue TpeTuil 3aKkoH
Mennenss — 3aKOH HE3aBHCHMOTO HacliefoBaHusi mpu3HakoB. ClEIIeHHOE HACIeOBaHUE MPU3HAKOB.
Pa6oter T. Moprana. XpoMocomMHasi T€OpHsi HACJICICTBEHHOCTU. [ €HOTHUIT Kak IIEJIOCTHAs CHUCTEMa.
BzaumopeiictBue renos. I'eneruka nona. HacnenoBanvne npu3HakoB, CUEIUICHHBIX C MTOJOM. ['eHeTrka u
SBOJIIOIMOHHAS TeOpHUsl. ['eHeTHKa MOMyJIsLHiA.

IIpakTHyeckoe 3ansaTHe. VcToprs CTaHOBIIEHUS U Pa3BUTHS T'€HETUKU Kak HayKu. Pabotel ['. Mennens,
I'. le ®puza, T. Moprana. Ponp oTreuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetukd. Paborsr H. K.
Konsuosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®wmnuenko, H. B.
TumodeeBa-PecoBckoro.

Tema 3.2.
3aKkoHOMepHOCTH
U3MEHYHMBOCTH.

Jleknusi, ypok. BuIbl M3MEHUMBOCTH: HEHACJICICTBCHHAs W HACICICTBCHHas. MoaupuKaluoHHas]
U3MEHYUBOCTh. Poyib cpenbl B (popMupoBaHUU MOIUPUKANMOHHOW W3MEHYMBOCTU. | eHOTHITMYECKas
M3MEHUYUBOCTh, €€ BUIbI: KOMOMHATHUBHAS, MyTallMOHHas. Buabl myranuil. [IpudrHbl BOZHUKHOBEHUS
MyTanuid. MyTareHpl ¥ WX BIHSHHE Ha OPTaHU3MBI. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIICJICTBEHHOU
n3menunBoctu (H 1 BaBunos).

IIpakTuyeckoe 3ansaTHe. PeleHne reHeTnyeckux 3aaad. AHaimu3 (EHOTUNUYECKOW HM3MEHUMBOCTH.
Hopwma peakuuu.

Tema 3.3.
I'eneTnka 4yesoBeka.

Jlekuus, ypok. Metoapl M3y4eHHs] TEHETUKH 4YeloBeka. HacnencTBeHHbIe 3a00JeBaHUS YelIOBEKA.
I'ennsie U XpomocoMHble Oone3Hu dYenoBeka. Kapuwotum dyenoBeka. MexayHapoaHas Tporpamma
MCCJIEIOBAHMS T€HOMA 4YeJOBEeKa. 3JHAUEHUE MEIULMHCKOM T'€HETHMKHU B NMPEJOTBPAILICHUM U JICYCHUHU
FeHeTUYECKUX 3a00s1eBaHmil yenoBeka. MeauKo-reHeTuuecKoe KOHCYJIbTHPOBAHNUE.

IIpakTnyeckoe 3ansitue. PerieHne reHeTHYeCKuX 3aj1ay.

IIpakTuyeckoe 3ansitue. MeToapl M3y4YeHHUS TEHETHKH YEJIOBEKA: T'€HEaIOTMYeCKHi, OIU3HEIOBBINH,
IUTOT€HETUYECKUM, MOMYIAIMOHHO-CTATUCTUYECKUM, MOJEKYIsIpHO-TeHeTHYeckui. HacnencrBeHHbIe
3a00J1€BaHNs YETOBEKA.

Tema 3.4.
OCHOBBI ceJIeKIUuM
PacTeHuil, KHBOTHBIX
U MUKPOOPraHM3MOB.

Jlekums, ypok. I'eHeTmka - TeopeTHYECKas OCHOBA CEJNEKLHU. 3apOoXIECHUE CEINEKUHUU W
nomectukanuu. Yuenue H.U. BaBusnosa o LleHTpax mpoucxoxkaeHus M MHOrooOpasus KyJIbTYpHBIX
pacTeHuid. Poib cesekiuu B CO34aHUU COPTOB PACTEHUM U IOPOJ KUBOTHBIX. METOABI CEIEKIIMOHHON
pa0oTbl. OCHOBHBIE JOCTH)KEHUS COBPEMEHHOW CEJICKUIMHU KYyJIbTYPHBIX PACTEHHMH, JTOMALIHUX




JKUBOTHBIX W MHUKPOOPraHU3MOB. BHOTGXHOHOFHH, €C MNOCTHXKCHUSA U TICPCICKTHUBBLI Pa3BUTUA.
OTHYECKHE aCIEKTHI HCKOTOPBIX ,I[OCTI/I)KGHI/Iﬁ B OMOTEXHOJIOTUH.

IIpakTuyeckoe 3ansTHe. CoCTaBleHHWE MPOCTEHIINX CXEM MOHOTUOPUIHOTO U JAUTHOPUIHOIO
CKpeluBaHus. BbIsBlIIeHHE MyTareHOB B OKpPYXalollled Cpelie M KOCBEHHAs OLIEHKAa BO3MOXXHOTO HX
BIIMSTHUS] HA OPTaHU3M.

Pasnen |V. [Ipoucxoxienne u pa3BUTHE JKM3HU HA 3eMile. DBOJTIONMOHHOE YUEHHE

Tema 4.1.
HUcTtopus pa3Burus
IBOJIOIHOHHBIX
NpeACTABJICHUN B
ouosI0rNM

Jleknus, ypok. 3naueHue pabotr K. Jlunnues, XK.b. Jlamapka B pa3BUTUM HSBOJIOIMOHHBIX HJCH B
ouosioruu. DBomoronHas Teopust U Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHHUS JapBUHU3MA. JKHU3HD U
Hay4Has AestenbHocTh U JlapBuHa. J[Brokymiue cuisl 3Bomonuu BuaoB 1o Y. Jlapsuny. Odopmienue
cuHTeTHYeckoil Teopuu sBomtouuu (CTD). 3HaueHue 3BOJIOLMOHHONW TEOpUU B (POPMHUPOBAHUU
Hay4YHOW KapTHUHbBI MUpa.

IIpakTH4eckoe 3ansATHE. DBOTIOLUOHHOE yueHue Y. JlapBuHa.

Tema 4.2.
Muxpo3BoJionus u
MAaKpO03BOJIIOIHSI.

Jlexuusi, ypok. llomynsius kak sjieMEHTapHas €IUMHMIA 3BOJIOLMU. DJEMEHTapHble (aKTOpbI
(mBMKyLIME CUITBI) 3BOJIIOIMHU. Buj, ero kputepun u crpykrypa. Mukpospomtonus. BunooOpazoBanue
Kak pe3ynpTaT MukposBomtouuu. [lyrm u  cnocoOGwsl  BugooOpasoBanus. IIpucnoco6iaeHHOCTH
OpPraHU3MOB KaK pe3yjbTaT MHUKPO3BOMIONMM. BO3HHMKHOBEHHE NPUCIIOCOONIEHUNH Y OpraHU3MOB.
Apomopdo3bl ¥ uamoagantanuu. MakposBotonus 1 €€ pe3yibTarhl. JloKazaTeslbCcTBa 3BOIOLMH.
Metoapl  u3ydeHus MakposBomonuu. OCHOBHBIE HampaBlIEHUS 3BOJIOLMOHHOIO Iporpecca.
buonornyeckuii nporpecc 1 GMONTOTUYECKUIA perpecc.

IIpakTnuyeckoe 3anaTHe. OmnucaHue ocoOedl OAHOTO BHAA MO MOPQOIOrMUECKOMY KPHUTEPHIO.
[TpucnocoOneHne opraHM3MOB K pa3HbIM cpesiaM 0OMTaHus (BOAHOM, HA3eMHO-BO3IyIITHOMN, TOYBEHHOM).
Metoab! N3y4eHUss MaKpOIBOJIIOLUN.

Tema 4.3.
IIpoucxoxnenue u
HAYaJbHbIE ITAIbI

Pa3BUTHSA KM3HU HA

Jleknusi, ypok. ['unore3sl mpoOUCXO0XIE€HUS KU3HM Ha 3emiie. OCHOBHBIE 3Tanbl HEOPraHUYECKOU
9BOIONMUUA. AOWOTEHHBIA CHUHTE3 OpPraHWYECKHUX BEIIECTB W3 HeopraHudeckux. Mcropus 3emnu u
MeToAbl e€ n3yuyeHus. I'eoxpononorus u e€ Meroapl. OCHOBHBIE ATAlbl YBOJIIOIUU BBICIIUX PACTECHUMH.
OcHoBHble apomopdo3sl pacTeHuil. OCHOBHBIC ATamlbl ABOJIONWUA KUBOTHOTO MHpa. OCHOBHBIE

3emure. apomMopho3bl KUBOTHBIX. COBpEeMEHHAsi CUCTEMa OpraHuveckoro mMupa. [IpuHIUMBEI Kiaccupukanuu
OpPraHnu3MoOB. OCHOBHEBIE CHCTEMATHUECKHE T'PYIIIbI OPTaHU3MOB.
IIpakTuyeckoe 3ansaTe. MHOroOOpa3ue JKMBOro MUpa Ha 3eMJIe U COBPEMEHHAs €ro OpraHu3alusl.
Pa3nes V. [lpoucxoxieHue yejoBeKka
Tema 5.1. Jleknus, ypok. Paznenst u 3agaun antponosniorud. CTaHOBIEHUE MPEACTABICHUI O MPOUCXO0KICHUU
AHTpOHOFeHe3. YECJIOBCKaA. COBpeMeHHBIe THIIOTE3bI O NPOUCXOKICHUN YCIIOBCKA. CXOJICTBO YCJIOBEKA C )KNBOTHBIMU.

CucreMaTH4yecKoe IIONOKEHHE uelloBeka. OTauuust dYelIoBeKa OT KUBOTHBIX. I[BI/I)KyH_[I/IC CHUIJIBI
(dakTOphI) aHTpOIIOTeHE3a: OMOJIOTHYECKHE, ColMaibHbIe. OCHOBHBIC CTaIUN aHTPOIIOTEHE3a.




HpaKaneCRoe 3aHATHEe. AHanus u OLCHKA Pa3JIMYHbIX THUIIOTE3 O MPOUCXOXKICHUU YCIOBCKA.
OcCHOBHBIE CTaJuu aHTPOIIOICHE3aA.

Tema 5.2.
YesioBeyeckHe pacsl.

Jlekumsi, ypok. Yenoeueckue pacel. [lonsitue o pace. EaumHcTBo uenoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh pacu3Ma. lIprucrnocoOiieHHOCTh 4YelloBEKa K pa3HbIM YCIOBHUSM OKpYKarollen
CpeJbl.

Pasznea V1. OCHOBBI PKOJIOTHH

Tema 6.1.
JKOJIOTHS - HAYKA 0
B3aUMOOTHOIIEHHUAX
OPraHM3MOB MeK1Y

co0o0i u
OKPpY:Kalollei cpeaoi.

Jlekums, ypok. Paznensl m 3amaun dkosnoruu. CBsi3b JKOJOTMM € APYTMMH Haykamu. MeTtonsl
9KOJIOTMH. 3HAUYE€HHE SKOJIOIMYECKMX 3HAHMH JUIsl 4EJIOBEKa. OJKOJOTMYECKOE€ MHPOBO33PEHHE Kak
OCHOBa CBsI3ed uyenoBeyecTBa C Inpupofou. DOpMHUPOBAHHME DKOJOTMYECKOW KYJIBTYpbl U
HKOJIOTUYECKOHN IrpaMOTHOCTH HacelneHus. OpraHu3Mbl U cpesia OOUTaHusA. DKOJIOru4eckre GakTopsl U
3aKOHOMEpPHOCTH MX JedctBus. Kiaccupukanus skosnorudyeckux (akTopoB: aOMOTHYECKHE,
OouoTHueckue, anTponoreHnsie. O0IIKEe 3aKOHOMEPHOCTH JICHCTBHSI IKOJIOTHUECKUX (akTopoB. Cpenbl
oOuTaHus  OpraHu3MoB. DU3UKO-XMMHUYECKME OCOOCHHOCTH cpell OOMTaHUS  OpPraHU3MOB.
[Tpucnocobnennss opraHu3MOB K JKM3HHM B DPa3HbIX cpenax. buomormdeckue putmbl. BHemHue u
BHyTpeHHUE pUTMbL. CyTOUYHBIE U TOAMYHBbIE PUTMBL. [IpHCIIOCOOIEHHOCTh OPraHM3MOB K CE€30HHBIM
W3MEHEHHSIM YCIIOBHM JKM3HU. JKHW3HEHHbIE (OPMBI OPraHU3MOB. OKOJIOTHYECKHE CHCTEMBI.
CoobmectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u MexXJy OpraHusMamMHu B OHOILIEHO3E.
Oxocuctema kak oOTkpbiTas cuctemMa (A. JIx. Tencau. DyHKIMOHAIBHBIE OJIOKHM OPraHU3MOB B
HKOCHUCTEME: MPOAYLIEHTbI, KOHCYMEHTHI, penyleHTsl. Tpodudeckue ypoBHU. Tpoduyeckue nenu u
cetd. KpyroBopoT BewIeCTB M MOTOK 3HEPruM B SKocucTeMe. OCHOBHBIE MOKa3aTeNld 3KOCHUCTEMBI.
DKosloTn4Yeckue NUpaMuibl 4yuced, Ouomaccel M >Heprud. HampaBiieHHBIE 3aKOHOMEPHBIE CMEHBI
COOOIIECTB — CYKIECCUH. AHTPONOreHHbIE 3KOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuuus
MEX1y aHTPOIIOT€HHBIMU M IPUPOJHBIMU YKOCHCTEMAMU.

IIpakTuyeckoe 3ansaTue. Bunsl Onotnueckux B3auMojieicTBUi. buonornyeckue putMbl. Onucanue
AHTPOTIOTEHHBIX U3MEHEHUM B €CTECTBEHHBIX MPUPOJIHBIX JaHaAmadTax cBoerd MmecTHOCTU. COCTaBlICeHHE
CXEM Iepefaud BEIIEeCTB U SHEPruu IO ILEeNsM MHUTaHUS B NPUPOJHON sKocucteme. OmnucaHue u
MPaKTUYECKOE CO3JJaHNEe UCKYCCTBEHHON IKOCHUCTEMBI (MIPECHOBOAHBIN aKBAPUYM).

Tema 6.2. Jlekumus, ypok. Yuenue B. . Bepnanuckoro o 6uocdepe. O6mactu 6uochepsr u e€ cocras. JXKupoe
Buocdepa - BemectBo Ouochepsl u ero ¢yHkimu. OcoOeHHOCTH Onochepsl Kak TI00aTbHON HSKOCHCTEMBI.
rjiodajabHas JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemecTB U OHOT€OXMMHYECKHE IHKIIBI
IKOCHCTEMA. (yrmepona, a3ora).

Tema 6.3. Jlexuusi, ypok. BoszneiictBue uenoBeka Ha Ouocdepy. IlocnenacTBus AedTenbHOCTH 4YeIOBEKa B

Bbuocdepa u yesioBek. OKpyXarolen cpeae. AHTPOIIOI€HHOE BO3JEWCTBHE Ha PACTUTENbHBIM M KUBOTHBIM Mup. OxpaHa
pacTUTENLHOTO U >KUBOTHOTO Mupa. KpacHble kuuru. Oco0o oxpaHsieMble TPUPOAHBIE TEPPUTOPUN

(OOIIT). boranmyeckue caabl M 300JIOTHYECKHE TApKU. PalroHAIbHOE NTPHPOIONOIL30BAHUE H




COXpaHEeHHEe OMOJIOTUYECKOTO pa3zHooOpasust 3emiu. ['mobanbHBIE SKOIOTHYECKHUE MPOOIEMBI H MyTH
ux pemreHus. [IpaBuiia noBeeHUs JIOACH B OKPYXKAOIICH MPUPOIHOM cpene. bepekHoe OTHOLIeHHE K
OMOJIOTrMYeCKIM 00beKTaM (PaCTEHUSIM M )KUBOTHBIM U MX COOOIIECTBAM) M HX OXPaHa.

IIpakTnyeckoe 3ansitue. CpaBHUTEIBHOE ONMCAHUE OJHOM M3 €CTECTBEHHBIX IPHUPOAHBIX CHCTEM 4
(Hampumep, Jeca) M KakoW-HUOYIb arpodKOCHUCTEMBI (Hampumep, MuIeHHYHOro moJjsi). CocTaBieHue
CXEM Iepe/layM BEIECTB U 3HEPIHU IO LEMSIM MUTAaHUS B IPUPOJHOM SKOCUCTEME U B arpoleHO3E..
PemeHne sK010rnyeckux 3auad.
Pasznea VII. Buonuka
Tema 7.1. Jlekums, ypok. Paccmorpenune OuOHUKOI ocoOeHHOCTEH MOp(]o-(hU3H0IOrHuecKoll opraHu3aluy] 1
Buonunka kak oxHo u3 JKUBBIX OPIaHHW3MOB M HX MCIIOJNb30BaHUS JUIS CO3JAHUS COBEPUICHHBIX TEXHMUYECKHUX CHUCTEM U
HanpaBJIeHU YCTPOMCTB MO aHAJIOTMU C JKUBBIMU CUCTeMaMu. [IpuHUUMIBI M OpUMeEpbl MCIOJb30BaHUS B
OmnoJiorum u XO3SIICTBEHHON JESITENbHOCTH JIOAEH MOp(O-(QyHKIMOHAIBHBIX YEpPT OpraHu3allud pacTeHud WU
KH0epHEeTHKH. JKUBOTHBIX.
CAMOCTOSATEJIBHASA PABOTA OBYYAIOHINUXCSH 4
CamocrosTenbHas paboTa ¢ KOHCIIEKTaMH 3aHITUH, METOJMUYECKUMH ITOCOOUSIMHU:
- TIOJrOTOBKAa K YCTHBIM M MHCbMEHHBIM ONPOCAaM, KOHTPOJIBHBIM paboTaM, nuddepeHIHpOBaHHOMY)
3ayeTy;
- Topa0OTKa MaTepHallOB YPOKa COCTABJICHUEM CXEM, TaOJIHII.
NHIuBUAYANBHBIA IPOEKT
16
Kouncyabranus 2
IIpome:xxyTounasi aTTecTanust 6
Bcero 2 cemectp 110
Bcero yacos 176




3. YCJIOBUS PEAJIMBAIIMUA PABOYEW ITPOT'PAMMBI U CITUIIJIAHBI
3.1. Ucnosib30BaHNEe AKTUBHBIX 1 HHTEPAKTUBHBIX (JOPM NpoBeeHUs 3aHATHI

JUis TOATOTOBKH CHEI[MAIMCTOB CPEIHEro 3BEeHAa B 00pa30BaTENbHOM TPOIECCE IHUPOKO
UCTIONIB3YIOTCS Takue (pOpPMBI TPOBEICHUS 3aHATHIA KaK:

- CeMHHAap;

- penieHue OUOJIOTHYECKUX 3a/1ad;

- peleHre TeHeTHUECKUX 3a/ad,

- COCTaBJICHHE IPOCTEUIINX CXEM MOHOTHOPUIHOTO U JUTHOPUIHOTO CKPEIIUBAHMS,

- COCTaBJICHHE CXEM Tepe/Iadr BEIIECTB ¥ SHEPTHH IO LEMNSM IMUTAaHUS B IPUPOIHOHN SKOCHCTEME;

- OTMCaHUE U PAKTUYECKOE CO3aHNE HCKYCCTBEHHOM SKOCHCTEMBI (IIPECHOBOTHBIN aKBAPUYM);

- peIICHHE YKOJIOTHYECKUX 3a/1a4;

- pabora B mapax;

- rpynmnoBasi ¢opma paboThI;

- OsmI-onpoc;

- Keic-3aJlaHue U Jp.

[TpuMeHsIFOTCS ClIeyIOIINe COBPEMEHHbBIE 00pa30BaTelIbHbIC TEXHOJIOTHU:

- TEXHOJIOTHUSI COTPYIHUYECTBA;

- TEXHOJIOTHUSI PA3BUTHS KPUTHYECKOTO MBIIUICHHUS,

- MpOOJIEMHOTO U JTUYHOCTHO-OPHUEHTUPOBAHHOT'O O0YUCHHUS,

- ”H(OPMAIIMOHHBIC TEXHOJIOTHUH.

AKTHBHBIC U HHTCPAKTHUBHBIC q)OpMLI IIPpOBCACHUA BaHHTHﬁ, HCIIOJIb3YEMBIC B y‘{e6HOM mpounecce

Cemectp Bun Tema 3ansTust AKTUBHBII, HHTEPAaKTUBHBIN
3aHATHUS METOJI
1 cemectp | Jlexuus,| Yuenue o kierke. Kierka - anemMeHTapHas KrBas baur-omnpoc
YPOK | cucTema " OCHOBHast CTPYKTYPHO-

(GyHKLIMOHATIbHAS ~ €OUMHMLA  BCEX  JKUBBIX]
opranu3MoB. KpaTkas ucTopust n3y4eHHsl KIETKH.
XuMuyeckuit coctaB kieTku. OpraHuuyeckue u
HEOPraHWYECKHE BEIIECTBA KIETKM U KUBBIX
opraHm3moB.  benku,  yrneBoasl,  JUIINJBI,
HYKJICMHOBBIE KHUCJIOTBI M HMX POIb B KIETKE.
OcCHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOYHOMH|

TEOpHUHU.

I13  |Meroael uccienoBanus B OMOJIOTHH. Keiic-3ananne

Jexuus, | Tunb KJIETOK: JyKaprHOTHYECKas u Keiic-3ananue
YPOK |[IIpOKapHUOTHYECKAs. Crtpoenue u bauu-onpoc

(YHKLIIMOHUPOBAHUE JYKAPUOTHUYECKOW KIIETKH.
Bupychl kak HekiieTouHass opma XU3HU M UX
3HayeHue. boprba ¢ BUpYCHBIMU 3a00JI€BaHUSIMU
(CIIMA wu  np). Ilnazmatmueckass memOpaHa.
OpraHou bl KJIETKH. Anpo.

[13 |HabmroneHue KJIETOK pacTeHHH M KUBOTHBIX MO Keiic-3ananne
MHKPOCKOIIOM Ha T'OTOBBIX MHKpOIIpenaparax, ux Pabora B mapax
ormucanne.  CpaBHHTENBbHAas  XapaKTEPUCTHKA

KJIETOK 9YKapuoT
Jlexuus, HacnenctBennas nndopmanus u peanusanus e€ Bl bimu-onpoc biun-onpoc

ypok [kietke. Ctpoenne u ¢yHkuuu xpomocom. JJHK -
HOCHTENh HAcIeACTBEHHON MHpopMarmu. Peakiuy]




MaTpU4YHOrO0 CHUHTe3a. ['€HeTHMYeCKu! Kon, €ro
cBolicTBa. buocunTes 6enka.

I13

Pemenne Onoiornyeckux 3aad.

Keiic-3amanne

Jlexius,
YPOK.

[lepuonbl oHTOreHe3a uenoBeka. CrapeHue u

CMEPTH KaK OMOJIOTMYECKUE TIPOLIECCHI.
PenponykruBHoe 310poBbe. [lociaeacTBust BIUSAHMS
AJKOToJsl, HUKOTHMHA, HAPKOTHUYECKUX BEIIECTB,
3arpsi3HEHUs Cpe/ibl Ha Pa3BUTHE YEIOBEKa.

Keiic-3amanne
Bbauu-onpoc

I13

[locnencTtBusi  BAUSIHUS ~ aJIKOTOJI, HHUKOTHHA,
HApKOTUYECKUX BEUIECTB, 3arpsA3HEHHs Cpellbl Ha
pa3BUTHE YEJIOBEKA.

I'pynnoBas nuckyccus

2 ceMecTp

Jlexmms,
YPOK.

Bunbl  M3MEHUMBOCTH:  HEHACHEACTBEHHAas U
HaCJIEeICTBEHHA. MonudukannonHasy
U3MEHYUBOCThb. Ponb cpenbl B (OpMUPOBAHUY
MOIU(PUKAITHOHHOM U3MEHYHUBOCTH.
['eHoTunuueckass  W3MEHYMBOCTb, €€  BHUJBL
KOMOMHATHBHAsI, MyTallMOHHas. Buasl MyTauui.
IIpryrHBI BOBHUKHOBEHUs MyTauuil. MyrareHsl u
ux BIIUSIHUE Ha OpraHU3MBL. 3aKoH|
TOMOJIOTUYECKUX  PSAOB B HACIEICTBEHHOM
n3meHurBoctH (H. Y BaBuion).

Keiic-3amanne
bauu-onpoc

I13

Pelmienne  reHeTMdeckux — 3ajad. AHanus
dbenoTunmyeckor n3aMeHunBoctTu. Hopma peakimm.

Keitic-3aganne

JTexius,
YPOK.

I'enernka - TeopeTudeckass OCHOBA CEJIEKLIMH.
3apOKICHUE  CENEKUMH U JOMECTUKALUU.
VYuyenne  H.M.  BasunoBa o  IleHTpax
MPOUCXOXKACHNUS U MHOrooOpasusi KyJIbTYPHBIX
pacteHuii. Ponp cenekuuy B CO31aHMM COPTOB
pacTeHMl U  IOpPOJ  JKUBOTHBIX. MeTobl
CEJICKIIMOHHON paboThl. OCHOBHBIE JTOCTUXKEHUS
COBPEMEHHOW CEJIEKIIMN KYJIbTYPHBIX PACTEHHUH,
JIOMAITHUX KUBOTHBIX U MUKPOOPTaHU3MOB.

Keiic-3amanue
Bbauu-onpoc

I13

CocraBieHre MpOCTEHIUX CXeM MOHOTHOPHIHOTO,
U IUTUOPUIHOTO CKPEIIUBAHHUS.

Keiic-3apanue

Jlexmus,
YPOK.

DKoJorn4YecKue CUCTEMBI. CooOmiecTBal
opranu3MoB. buoneHos u ero crpykrypa. Cassy
MEXJly OpraHu3sMamMu B OHOIIEHO3e. DKOCHCTEMA
Kak oTkpeitas cucrema (A. Jx. TeHcuu.
OyHKIMOHANbHbIE ~ OJOKM  OpPraHu3MOB B
HKOCHCTEME: TIPOIYIICHTHI, KOHCYMEHTHI,
peayuenTsl. Tpopuueckue ypoBHu. Tpoduueckue
nenu M cetu. KpyroBopor BelecTB M IOTOK|
SHepruu B 3Kocucteme. OCHOBHBIE TIOKa3aTesd
9KOCHCTEMBI. DKOJIOTUYECKHE TMUPAMUABI YHCEN,
6romacchl u SHEPIUH. Hanpasnennsie
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
AHTpOTIOTEHHBIE IKOCHCTEMBI. ATPOIKOCHUCTEMA.
ArponieHo3. Paznuuns Mexy aHTpPONOT€HHBIMU U
PUPOJIHBIMH YKOCHCTEMAMH.

Keiic-3amanne
bami-onpoc

113

Onmncanne  aHTPONOI€HHBIX  M3MEHEHHH B
€CTECTBEHHBIX TPHUPOJHBIX JIaHAMAPTAX CBOEH
MecTHOCTH. COCTaBJIEHHE CXEM IEPENay BELIECTH|
W DHEPruy IO UENsSM NUTaHUsS B NPHUPOAHON
skocucTeMe.OnucaHe M MPaKTUUECKOE CO3/IaHUE

UCKYCCTBEHHOM  DKOCHCTEMbI  (IIPECHOBOIHBIN]

Keilic-3amanue




aKBapHUyM).

ek Bo3znerictBue JeJ0BeKa Ha ouocdepy. Keiic-3amanue
OK "| IlocneacTus OEATECIBHOCTU YEeJIOBEKA B baui-onpoc
P OKpYKaromieHn cperne. AHTpOIOreHHOEe

BO3JICHCTBUE HA PACTUTEIIBHBINA U )KUBOTHBIA MHUD.
OxpaHa pacTUTETBLHOTO U JKUBOTHOIO MHpa.
Kpacubie kauru. Ocobo oxpaHsieMble TPUPOIHbIE
tepputopun  (OOIIT). boranuueckwe campl u

300JIOTHYECKHUE TIapKH. PanmonansHoe
MIPUPOJIONOJIB30BaHUE u COXpaHEHue
OHOJIOTrUYECKOr0o pa3zHooOpasus 3eMuIn.

['moGanpHbIE YKOJOTHYECKUE TPOOJIEMBI U ITYTH UX
pemienusi. IlpaBuna moBeneHust JIOAEH B
OKpYyXKarollen mnpupogHou cpene. bepexHoe
OTHOILIEHHE K  OHOJIOrMYEeCKMM  OOBEKTaM
(pacTeHHSIM ¥ KMBOTHBIM U UX COOOIIECTBAM) U
WX OXpaHa.

[1I3  |CpaBHuTEIBHOE OIMCaHue OJIHOU u3 Keiic-3ananue
€CTECTBEHHBIX MPHPOTHBIX CHUCTEM (Hampumep,
Jeca) W KakoOW-HHOYIb  arpO’KOCHUCTEMB]
(nampumep, nuieHuyHoro mons). CocraBieHUE
CXeM Tepelayd BEHIECTB M JHEPruH IO LEIsiM|
NUTaHUS B  TNPHUPOAHOW  JKOCHCTEME M B
arpoIeHose.

3.2. YuedHO - MeTOAMYECKOE 00ecIeueHne

CeeneHusi 00 3JIEKTPOHHBIX ITOJIHOTEKCTOBBIX pecypcax, HOCTYNl K KOTOPBIM oOecreyrBaeTcsl Ha
OCHOBAHUH INPSIMBIX IOTOBOPOB

[lepeueHb  JOKYMEHTOB,  IOATBEPXKIAIONIMX  HAJIMYME/TIPABO  KCIIOJB30BAaHHUS  IH(PPOBBIX
(3mexTpoHHBIX) O6nbIHOTEK, DBC

Kontpakr Ne 656/Y ot 30.12.2022. (OBC
«ZNANIUM.COM»)

1. 01.01.2023 — 21.12.2023

Kourpakt Ne 411/Y ot 10.10.2022. (OBC
«JIanpy)

3 JInnen3nonHslil koHTpakT Ne 225/11Y ot
"125.07.2023 (OBC Opaiit — BO)

12.10.2022 - 11.10.2023

05.08.2023 — 04.08.2024

JInnensuonuslii koHTPakT Ne 62//1Y ot

oo 4 123.03.2023 (3BC HB eLibrary) 01.01.2023 - 31.12.2023
JInnen3unonHblil KoHTPakT Ne 226/1Y ot

5. 25.07.2023 (3BC FOpaiit  CIIO) 05.08.2023 — 04.08.2024

6. Kontpakt Ne 493/10VY ot 11.11.2022 11.11.2022 — 11.11.2023

(DaexTpoHHbIe hopMbl yueOHUKOB i CI10)

Jorosop Nel101/HD5/2097 ot 28.03.2017
7. | (HaumoHanpHas 31eKTpOHHAs OMOIHOTEKA

(H9b))

28.03.2017 — 28.03.2022
(mpononrauus g0 28.03.2027)



https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf

Konrpakr Ne 8/AT ot 24.01.2023 Ha

8. | mpuoOpeTeHre NEPUOANYESCKUX IEUYATHBIX 01.01.2023 — 31.12.2023
H3JaHUI
9 AKT BBOJAa B DKCIUIyaTallMio JICKTPOHHOU BeccepouHo

ounbmuorexu BI'AY Ne 33 o1 19.01.2016

ObecriedeHHOCTh YIeOHOU JINTEPaTypO MPH peaTu3aiy pabodei mporpaMmel

3.2.1. OCHOBHBIEC HCTOYHHUKHU:

1. TTaceunuk B.B., Kamenckuii A.A., PyouoB A.M. u ap. Kamenckuii, A.A. buonorus. 10
kiaacc. ba3oBelii ypoBeHb. DiekTpoHHas ¢opma yuebnuka. / moa pen. Ilaceunmka B.B. — M.: AO
«M3narenscTBO «lIpocsemnienney, 2022. - [DU]- Pexxum mocTymna: MHANBUAYAIBHBIN TOCTYII.

2. ITaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u ap. Kamenckuii, A.A. buonorus. 11
kiacc. ba3oBblit ypoBeHb. DiiekTpoHHas Gopma yueOHuka. / moa pen. Ilaceunuka B.B. — M.: AO
«M3parensctBO «lIpocBemenuey, 2023. - [DU]- Pexxum noctymna: "HANBUAYAIbHBIN TOCTYII.

3.2.2. JlonoIHUTEIbHbIE HCTOUYHUKHU:

1. Axmanymmna, JL.I. buonorus ¢ ocHoBamm Hskonorum: CpemnHee mnpodeccnoHaIbHOE
oOpazoBanue / JL.I'. Axmagynnuna. — M.: Uznarensckuit Lentp PUOP, 2020. - 128 c. — [DU]- Pexum
nocryna: https://znanium.com/cover/0103/103704.jpa.

2. Epemuenko, O.3. buonorusi: yuenue o 6uochepe: yuednoe nocodue mist CIIO / Epemuenko
0.3. - MockBa: HzmarensctBo IOpaiit, 2020. — 236 c. — [OU] - Pexum npocryna:
https://urait.ru/bcode/455486

3. HaxaeBa, B.W. buonorus: reneruka. Ilpaktudeckuii kypc: yuedbnoe mocooue mist CITO /
HaxaeBa B. U. - MockBa: UsnmarensctBo HOpaiit, 2019. — 276 c. — [OU]- Pexum nocryna:
https://urait.ru/bcode/420694.

4. Sperun, B.H. buonorusa: yue6nuk u npaktukym mias CIIO / monx pex. Speiruna B.H. -
MockBa:  MzmarensctBo  FOpaiit, 2022. - 378 c¢. - [OU]- Pexum pocryna:
https://urait.ru/bcode/489661.

3.2.3. Meroauueckue n3JaHus:

buonorus [OneKkTpoHHBIM pecypc]: METOAMYECKHE YKa3aHHs MO OCBOEHUIO JUCLHUIUIMHBI U
CaMOCTOSTENIbHOW paboTe Mo CHenualIbHOCTAM CpeHero npodeccruonanbHoro oopazoBanus / coct. E.
B. Kupbsnoga. - Boponex: Boponexckuii rocy1apcTBeHHbIN arpapHblii yauBepcurert, 2023. - Pexxum
noctyna: URL: http://catalog.vsau.ru/elib/metod/m8047.pdf

3.2.4. llepuonnyeckue U3AaHUA:

1. buonorus B cenbckoMm xo3siictBe [OP]: OpnoBckuil TocyqapCTBEHHBIM arpapHbIi
yauBepcuteT, 2013 [DU] [OBCIPRBooks].

2. BectHuk BopoHeXCKOro rocyJapcTBEHHOTO arpapHOro YHUBEPCHUTETA: TEOPETUUYECKUU U
Hay4YHO-TIpaKTHUYeCKuil )xypHaln / Boponex. roc. arpap. yH-T Boponex: BI'AY.

3.3. MaTepuaibHO-TeXHUYECKOe H MPOrpaMMHoe olecrieyeHne

CBC,Z[CHI/ISI O IpOorpaMMHOM o0ecrieueHUH O6H.[CTO Ha3HA4YCHUA

No HasBanue Pasmenienue

IIK B noxaiabpHOU ceTH
BI'AY

2 [Maketsr opuchbix npunoxenuit Office MS Windows / [1K B nokanbHO# ceTH
OpenOffice BTAY

1 | Onepanuonnsie cuctembl MS Windows / Linux



https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://znanium.com/cover/0103/103704.jpg
https://urait.ru/bcode/455486
https://urait.ru/bcode/420694
https://urait.ru/bcode/489661
http://catalog.vsau.ru/elib/metod/m8047.pdf

3 IIporpammer mist mpocMotpa daiizo Adobe Reader / DjVu I1K B 10KaIBHOM ceTH
Reader BIr'Ay
4 Bpaysepsr SIunexc bpaysep / Mozilla Firefox / Internet I1K B 10KaIBHON ceTH
Explorer BTAY
5 | AutuBupycHas nporpamma Drweb ES TK B toKaiLHOi ceTn
Br'AY
6 | IIporpamma-apxusaTop 7-Zip TIK B noKabHOM CeTh
BIr'AY
. . [1K B 10KanbHOM ceTn
7 | MynsTuMenua npourpeiBatens MediaPlayer Classic BLAY
8 | ITnardopma onnaitH-o0yuenus eLearning server HK B oKaibHOl ceTH
BTAY
[IK B 0KanbHOM ceTn
9 | Cucrema xommnbrotepaoro tectupoBanust AST Test BFAY
- CaiiTbl 1 HHQOPMAIIMOHHBIE TOPTATIbI
1. BiologyLib.ru: Bubmuoreka mo 6uosoruu.
2. http://www.sbio.info Best 6uonorus.
3. http://www.paleo.ru/museum/ IManeonTonoruueckuit myseir PAH.
4. http://www.greeninfo.ru/ Dunuknoneaus pactenuii. CripaBoYHO-UHPOPMALMOHHBIA TOPTAJ 110
LIBETOBOJICTBY, CaJ0OBOJCTBY U JIaHIIIa(QTHOMY TU3alHY.
5.  http://www.theanimalworld.ru/ )XuBoTHsle.
[Tomernienus a1 BeieHus: 00pa30BaTEILHOTO Mpoliecca U 000pyI0BaHUE
No HaumenoBanue 00beKTa, Anpec  (mecTtomoyio)keHHE)  OOBEKTa,
n/m MOJITBEP K IAIOIIETO HATMYUE MaTepUaIbHO- MOJITBEP K IAIOIIETO HaIU4Yue
TEXHHYECKOTO OOECTCUeHUs, ¢ TMepeyHEM MaTepHATHLHO-TEXHHIECKOTO
OCHOBHOTO 000PYyOBaHUS obOecrieueHus (¢ ykKa3aHHEM HOMepa
TaKOro OOBEKTa B COOTBETCTBUU C
JIOKyMEHTaMU o TEXHUUYECKOMN
VMHBEHTapH3aI1H)

1 VYuebHas ayauTopus Ui npoBeneHus 3ausatuil | 394087, Boponexckas o0nacTth, T.
BCEX BHJOB, B TOM YHMCIIE TPYyNNoOBBIX M | Boponex, yia. Tumwupssesa, 21. 3nanue
UH/IMBUYQIbHBIX KOHCYJIBTAlUH, TEKYIIETO yu4eOHOro KopIyca OTAEIEHUS CPEeTHETO
KOHTpOJIA H HpOMe)KYTOqHOﬁ aTTeCTalluU: HpO(i)CCCI/IOHaIII)HOFO O6p2130BaHI/I$I
KOMILJIEKT yueOHOI melend, | (Kopnyc CIIO, obmexutine Ne 6),
J€MOHCTpallMOHHOE 000pyAOBaHue, y4eOHO- ay1.106
HarJIsITHBIE TTOCOOUS.

2 VueOnas aymuropua. Ilomemenne g | 394087, Boponexckas  o0mactb, T.
CaMOCTOSITEIILHOU paloThI: KOMILUIEKT | Bopounex, yin. Tumupsszera, 21. 3nanue
yueOHOW ~ MmeOemd,  JIEMOHCTPALMOHHOE | y4eOGHOrO KOpIyca OTAEIEHHS CPEIHErO

obopynoBaHue, y4yeOHO-HArJSIHBIE MMOCOOWHS,
KOMITBIOTEpHAs] TEXHUKA C BO3MOXHOCTBIO
noakiaroueHuss K cetn  "HMHrepHer" w
o0ecrieyeHneM JIOCTylla B  DJIEKTPOHHYIO
nH(OPMAaLIMOHHO-00pa30BaTEIbHYIO CPENY

po¢eCCuOHATBHOTO o0OpazoBaHus
(Kopmryc CIIO, obmexwutue Ne 6), aya.103



http://biologylib.ru/
http://www.sbio.info/
http://www.paleo.ru/museum/
http://www.greeninfo.ru/
http://www.theanimalworld.ru/

4. POHJA ONEHOYHBIX CPEJACTB, KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB
OCBOEHMA JUCHUITJIMHBI

4.1. Ouenka pe3yJibTATOB 0CBOEHHS AUCIUTIJIMHBI

Pe3yabTaThl 00y4eHMsI DopMBI U METOAbI KOHTPOJISA H OLICHKH

Ilepeuens nuunocmubix pezyaomamos: Dopmut Konmpona o0yuenus:
- copMHUPOBaHHOCTH YYBCTBa TOPAOCTH H - TpaKTUYecKoe 3afaHue Mo padore ¢
YBaXEHHA K  HCTOPUM W JOCTW)KEHHSAM nHpopManme,  y4eOHHUKOM,  CIIPaBOYHOHU
OTEUYECTBEHHOU OMOIOTHYECKOM HayKU; JUTEPATYPOH;
MIPECTaBIEHUs O LEJOCTHOW  €CTECTBEHHO- Dopmbl  ouyenKku - pezynbmamueHoCmu
Hay4YHOW KapTUHE MUPA; 00yuenua: TpaIULIOHHAs cHUCTEMa OTMETOK B
- MOHMMAaHNE B3aMMOCBSI3U U B3aUMO3aBHCHMOCTH Oajuax 3a KaXAyH BBIIOJHEHHYH paboTy, Ha
€CTECTBEHHBIX  HayK, WX  BIMSIHHA  Ha OCHOBE KOTOPBIX BBICTaBIISIETCS HMTOTrOBas
OKPY>KaIOIIYI0 cpeny, 3KOHOMHUYECKYIO, OTMETKA.
TEXHOJOTMYECKYI0, COLMAIBHYI0O M OTHYECKYIO Memoost Kommpons HanpaeieHvl HA
cdepsl AEATEIbHOCTH YeJI0BEKa; NPOGEPKY YMEHUA 0OYHaAIOUUXCA:
- CHOCOOHOCTH  WCHOJNB30BaTh  3HAaHUS O - 0OBSCHSTH POJIb OMOJIOTUH B (POPMHUPOBAHUH
COBpPEMEHHON  €CTEeCTBEHHO-HAY4YHOH  KapTHHE HAy4YHOTO MHUPOBO33pEHMUS; BKJIaJ
Mupa B o0Opa3oBaTelbHOH U TPOGeCCHOHANBHOM OMOJIOTHYECKUX Teopuidi B (OpPMHUpPOBAHHE
JeSITENIbHOCTH; BO3MOXKHOCTH HH(OPMAIIMOHHOM COBPEMEHHOW E€CTECTBEHHOHAYYHOW KApPTUHBI
cpeapl  ans  o0ecrevyeHHss  MPOJYKTUBHOTO MHUpa; €IUHCTBO XUBOW W HEKUBOU MPUPOIBI,
camMo00pa3oBaHus; POZCTBO >KMBBIX OPraHMU3MOB; OTPHLATEIBHOE
- BJIaICHUE KyJbTYpPOH MBIIIJICHHUS, CIIOCOOHOCTH K BIIUSTHUE AJKOTOJIA, HUKOTHHA,
0000IICHHIO, aHATN3Y, BOCIPUATHIO UH(OPMAITUU HApPKOTHYECKHUX BEIIESCTB Ha 3MOPHOHAIBLHOES
B 00J1aCTH €CTECTBEHHBIX HAyK, [IOCTAHOBKE LIEJIH U TMOCTAMOPHUOHAJIBHOE PAa3BUTHE YEJIOBEKa;
u  BbIOOpy myTed ee  OOCTIDKCHHA B BIIMSIHUE SKOJIOTHUECKUX (PAKTOPOB Ha KHBbIE
npodeccuoHanbHOM chepe; OpraHMU3MBbl, BIMSHAE MYTarcHOB HA PACTEHUS,
- CIIOCOOHOCTH PYKOBOJCTBOBaThCSI B  CBOEH JKUBOTHBIX M 4YeJIOBEKa; B3aHUMOCBI3H W
JNESATEIBHOCTH ~ COBPEMEHHBIMH  NPUHIMIIAMHA B3aMMOJEWCTBAE OPTaHU3MOB H OKpY’KaroIIei
TOJIEPAHTHOCTH, JAHMajora W COTPYJHUYECTBA; Cpelbl; TPUYMHBI W (aKTOPhl 3BOJIOLIUH,
TOTOBHOCTh K B3aMMOJICHCTBHIO C KOJUIETaMH, M3MEHSAEMOCTh BHJIOB; HAPYIIEHUS B Pa3BUTHH
paboTe B KOJUIEKTHBE; OpraHM3MOB, MYTAallUH W HX 3HAYCHHE B
- TOTOBHOCTH HCIIOJIB30BaTh OCHOBHBIE METOJIBI BO3HUKHOBEHHUH HaCJIEICTBEHHBIX
3alUTBl OT BO3MOXHBIX IIOCIICICTBUN aBapHi, 3a00JICBaHUi; yCTOWYHMBOCTH, pa3BUTHE W
KaracTpo¢, CTUXUIHBIX OeACTBUl; CMEHBI 9KOCHCTEM; HE00XOIUMOCTb
- obnanaHue HaBbIKAaMHU Oe30mMacHON paboTHI BO COXpaHEeHHUs1 MHOr000pasusi BUIOB;
BpeMs MIPOEKTHO-NCCIIEIOBATEIHCKON u - pemath dSJeMEHTapHble OWOJIOTHYECKHE
JKCIIEPUMEHTANBHOMN JIeSATeIbHOCTH, pu 3aJlauM; COCTaBIATH ODJIEMEHTApHBIE CXEMBI
HCTIOJIb30BaHUH JTaO0OPaTOPHOT0 000pyJOBaHMUS; CKpEIMBAaHUS M CXEMBI IEPEHOCA BEIIECTB H
- CHOCOOHOCTh HCIIOJIb30BaTh MNPUOOPETEHHBIC nepesayd SHEpPrud B JKOCHUCTeMax (Iernu
3HAHUSA M YMEHHUS B MPAKTHUECKOH JesITeThHOCTH MUTaHUsI); OMUCHIBATE OCOOCHHOCTH BHJIOB TIO
W TIOBCEJHEBHOM JKU3HU UIsI COONIONEHHS Mep MOP(OJIOrHYECKOMY KPUTEPHIO;
NpOoGUIAKTUKH OTPaBICHUH, BUPYCHBIX U IPYTUX -BBISIBJIATh TIPUCIIOCOOJICHNSI OPraHU3MOB K
3a00/eBaHUi, CTPECCOB, BPEIHBIX MPHUBBIYEK cpeie oOWTaHMs, HWCTOYHWKH H HaJIH4He
(KypeHwmsi, aJKOTOJIM3Ma, HAPKOMaHWH);, IPaBIII MYTareHoB B OKPY’KaoIIeH cpene (KOCBEHHO),
MIOBE/ICHUS B IPUPOAHOM CpEAE; AHTPONIOT€HHbIE W3MEHEHMsSI B JKOCHCTEMax
- TOTOBHOCTh K OKA3aHUIO IEPBOW NOMOILIMU IIpU CBOEH MECTHOCTH;
TpaBMax, MPOCTYAHBIX W APYTUX 3a00JeBaHUSIX, - CpaBHMBaThb OHWOJOTMYECKHE OOBEKTHI:
OTPABJICHUSIX MUILEBBIMU IPOIYKTaAMHU. XUMHUUYECKUN COCTaB TEJ YXUBOW M HEKUBOU
Ilepeuenv memanpeomemusix pe3yibmamos: IIPUPOABI, 3apOABIIIECH YEeNOBEKa U APYIHX
- OCO3HaHME COLMAJIBHONW 3HAYMMOCTH CBOEH KHMBOTHBIX, ITIPUPOJHBIE  DKOCHCTEMBI U
npodeccuu/cennaiTbHOCTH, o0amanue arpo’KOCUCTEMBI CBOEH MECTHOCTH; ITPOLIECCHI
MOTUBaLMEN K OCYILIECTBIICHUIO (ecTecTBEHHBI M HMCKYCCTBEHHBIH OTOOp,
PO eCCHOHANBHON AEATETFHOCTH; I0JIOBOE M OecIionoe pa3sMHOKEHHE) U IeTIaTh
- TMOBBIINICHHE HMHTEIJICKTYaIbHOTO YPOBHS B BBIBO/IbI U 0000IEHNS Ha OCHOBE CPaBHEHMUS
mporecce H3yuyeHHs OMOJIOTUYECKUX —SIBIICHHIA; U aHaJIn3a,

- aHANM3WPOBATH W OIICHWBATH pa3IIUYHBIC




BBIJIAFOITUXCS JOCTHKECHUH OMOJIOTHH, BOIICAIINX
B OOIICYEIIOBEUYECKYIO KYIBTYPY; CIIOXKHBIX |
MMPOTUBOPEYMBBIX IyTeH pPa3BUTHS COBPEMEHHBIX
Hay4HbIX B3[JISAOB, HJEH, TEOPHUM, KOHLIETILIHM,
rUnoTe3 (0 CYIIHOCTH W MPOUCXOXKICHUU JKU3HHU,
YelloBeKa) B XoJe paboThl C  pa3IMYHBIMU
HCTOYHHKAMHU HH(POPMAITHH;

- CIIOCOOHOCTH OpPTaHHW30BBIBATH COTPYIHHYECTBO
€IMHOMBIIIICHHUKOB, B TOM  4YHCIE C
WCIOJIb30BaHUEM COBPEMEHHBIX MH()OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

- CITOCOOHOCTh IIOHUMATh MIPUHIUTIBI
YCTOHYMBOCTH W TPOAYKTUBHOCTH  KHBOU
MIPUPOIBI, IyTH €€ W3MEHEHWS IO/ BIHUSHAEM
AHTPOITIOTCHHBIX  (aKTOPOB,  CIIOCOOHOCTH K
CUCTEMHOMY aHAJIM3Y II100ATBHBIX YKOJIOTUICCKHIX
mpo0yieM, BOIMPOCOB COCTOSTHHSI  OKPYXKarolen

cpeabl M PALMOHAIBHOIO  HCHOJB30BaHUS
MIPUPOIHBIX PECYPCOB;

- YMCHUEC 000CHOBEIBATE MECTO n POJIib
OMONOTHYECKUX  3HAaHWA B MPAKTHIECKOH

NEeSTeIbHOCTU JIIOJIeH, pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI; ONpeAeysITh JKUBBIE OOBEKTH B

MIPUPOJIE; MIPOBOJIUTH HaOII0IeHUS 3a
JKOCHCTEMAaMH € ILENbI0 HMX OINHCAaHUSI U
BBISIBIICHUS ©CTECTBEHHBIX W  aHTPOIIOTCHHBIX
HM3MEHEHUI; HaXOJIHTh u aHAIIM3UPOBATH

WH(OPMAITHIO O KHUBBIX 00BEKTaX;

- CIIOCOOHOCTh TIPUMEHSTH OHOJIOTHYECKHE U
OKOJIOTUYCCKHUEC 3HAHHUA IJId aHaJIM3a HPHUKIIaJHbIX
po0JIeM X03HCTBEHHOH NEATEINbHOCTH;

- COCOOHOCTH K CaMOCTOSITENIbHOMY HPOBEJCHHIO
HCCIIeI0BaHUH, MIOCTaHOBKE €CTECTBEHHO-
Hay4YHOTO 3KCIIEPUMEHTA, UCII0JIb30BaHUIO
WHPOPMALMOHHBIX ~ TEXHOJOTUH Ui pelIeHUs
HAYYHBIX 1 IPO(EeCCHOHAIBHBIX 3a/ay;

- CIIOCOOHOCTh K OIIGHKE ATHUYECKHX AacleKTOB

HEKOTOPBIX WCCIeIOBaHUN B obnactu
OMOTEeXHOJIOTUH (KJIIOHHPOBaHHWE, HCKYCCTBEHHOE
OIJIOAOTBOPEHUE);

Ilepeuens npedmemHuuix pe3ynvmamos:

B xozxe ocBoeHUs TMCIMIUIMHBI 00YYatoNIMics
JOJKEH 3HATH/IIOHUMATH:

-c(hOpMHUPOBAHHOCTL TPEJCTABICHUI O POIU U
MecTe OHOJOrMM B COBpPEMEHHOH Hay4HOH
KapTHHE MHpa; NOHUMAaHHE POJM OHOJIOTHH B
¢dbopMHpoBaHUKM Kpyro3opa W (YHKIHOHAITBHOW
CPAMOTHOCTH JIJISl PELLIEHUS TPAKTUYECKUX 3a]aY;

- BJIQJICHHE OCHOBOIOJATaloUIUMH TMOHATHAMHU H
MPEICTaBICHUSAMU O JKUBOW  TIpUpofe, ee
YPOBHEBOM OpraHU3ALMM U 3BOJIOLNH; YBEPEHHOE
MOJIb30BaHUE OHMOJIOTUYECKOW TEPMUHOJOIHEH U
CHMBOJINKOM;

- BIJIQJICHUE OCHOBHBIMH METOJaMH HAay4HOI'O
MO3HAHUS, HCIOJIB3YEMBIMH TIPH OUOJIOTMYECKUX
HCCIIEIOBAHUAX JKUBBIX OOBEKTOB U 3KOCHCTEM:
OIMCAaHUEM, HU3MEPEHUEM, MIPOBEACHUEM
HaOJII0ICHUI; BBISIBJICHUE u OLICHKA

TUIOTE3bl O CYINIHOCTH, TPOUCXOKICHUH
KU3HU u YeII0BeKa, ro0aIbHBIE
AKOJIOTHYECKUE TMPOOIEMBI M WX peIIeHUs,
MOCTIC/ICTBHS  COOCTBEHHOW JICSATETHHOCTH B
OKpYy>Karolei cpene;

- W3y4yaTh WM3MCHCHHS B DJKOCHCTEMax Ha
OHMOJIOTUYECKUX MOJICTISX;

- HaXOAWTh WH(POPMAIUIO O OMOJOTHICCKUX
o0OBeKTaX B  pa3IMYHBIX  HCTOYHHUKAX
(yueOHuKax, CIIPaBOYHUKAX, HAY4YHO-
MOMYJSIPHBIX ~ U3JAaHUSX,  KOMITBIOTEPHBIX
0azax, pecypcax cetu HMHTepHeT) u
KPUTHYECKH €€ OlCHUBATh;

Memoovt ouenku pe3ynbmamos o0OyueHUsn:.
(dhopmupoBanue pe3yabTaTra UTOTOBOM
aTTEeCTalluH 10 JAUCIUIUIMHE Ha OCHOBE CyMMEI
PE3yIBTATOB TEKYIIETO KOHTPOJISL.




AQHTPOTIOTCHHBIX H3MECHEHHH B IPUPO/IC;

- chOpMHUpPOBaHHOCTL  YMEHUH  OOBSACHATDH
pe3yabpTaThl  OMOJIOTHYECKUX  OKCIEPHUMEHTOB,
pelaTh JJIeMEeHTapHbIC ONOIOTHYECKHE 3a1a4H;

- ¢(hOpMUPOBAHHOCTH COOCTBEHHOW MO3MLUHU TIO
OTHOUICHUIO K OWoyoruueckord WH(opMaIuy,
MOJTy9aeMOW U3 pa3HbIX HCTOYHHUKOB, TJI00ATHHBIM
HKOJIOTHUYECKUM MPoOIeMaM U MyTsIM WX PEHICHUSI.

- OCHOBHBIC TOJOXEHUSI OMOJIOTHMYECKHX TEOpUH U
3aKOHOMEPHOCTEH: KJIETOYHOM TEOpHUH,
3BOJIFOLIMOHHOIO y4yeHus, yueHus B.1. Bepnaackoro
o ouocdepe, 3axonsl I'. MeHens, 3aKOHOMEPHOCTEH
HW3MEHYUBOCTH U HACJIEJICTBEHHOCTH;

- CTpoeHHE M (DYHKIIMOHHPOBAaHWE OMOJOTHIECKHAX
00BEKTOB: KIIETKH, TCHOB U XPOMOCOM, CTPYKTYPHI
BUJA U KOCHCTEM;

- CYIITHOCTh OMOJIOrHYECKUX MIPOIIECCOB:
Pa3MHOKEHUS, OTLTOTIOTBOPEHUS, JIEHCTBUS
HUCKYCCTBEHHOTO U €CTECTBEHHOTO0  OTOOpA,
(dhopMupoBaHue MIPUCIIOCOOJICHHOCTH,

MNPOUCXOXKJICHUE BUIOB, KPYIOBOPOT BELIECTB U
MpeBpallleHle SHEpPruu B KIETKE, OpraHu3Me, B
JKOCcHCTEeMax U ouochepe;

- BKJAI BBIJAOMUXCA (B T.9. OTCUYCCTBCHHBIX)
YYEHBIX B pa3BUTHE OMOIOTHYECKOW HAYKH,

- OMOJIOTUYECKYIO TEPMUHOJIOTHIO i CUMBOJIUKY
yMeTh:

- OOBACHATH pONb OWONOTHH B (HOPMHUPOBAHUU
HAYYHOTO MHPOBO33PEHUSI, BKJIAJ OHOJIOTHYECKUX
Teopui B (dhopMupoBaHue COBPEMEHHOU
€CTECTBECHHOHAYYHOM KAPTUHBI MUPA; E€IUHCTBO
JKUBOM M HEXHUBOM IPUPOIBI, POJICTBO >KHUBBIX
OpPraHM3MOB; OTPHUIIATEIHHOE BIMSHUE AJKOTOJIS,
HUKOTHHA, HapKOTUYECKHUX BELLECTB Ha
SMOpHOHATIFHOE M TIOCTIMOPHUOHAIBLHOE pa3BUTHE
YeNoBeKa; BIHMSHUE OJKOJIOTHUECKUX (HaKTOPOB Ha
J)KUBBIC OPraHW3MBI, BIHMSHHE MYyTarcHOB Ha
pacTeHus1, >KMBOTHBIX M YEJIOBEKa; B3aUMOCBS3H U
B3aUMOJICCTBUE OpPraHU3MOB U  OKpYXKaroulei
Cpelpl; TPUYMHBI W (AKTOPBI  3BOJIIOLIUH,
U3MEHSIEMOCTh BUJOB; HApYLICHUSI B Pa3BUTUU
OpraHuM3MOB, MyTallUd U HUX 3HAUYCHHE B
BO3HUKHOBEHHH HACJCJICTBEHHBIX 3a00JICBaHUIi,
YCTOMUMBOCTh, PAa3BUTHE U CMEHBl 3KOCUCTEM;
HE00XO0IMMOCTh COXpaHEHHUSI MHOTOOOpa3ns BU/IOB;

- pemate 3J€MEHTapHbIe OMOJOTMYECKHE 3a/auM;
COCTaBJIATh DJIEMEHTAPHBIE CXEMbI CKPEIIUBAHUS U
CXEMBI NEPEHOCa BEIIECTB M MEpeaud dHEPTUU B

JKOCUCTEMAX (tienm TIATaHNsA); OIIUCHIBATH
0COOEHHOCTH  BHJIOB 1O  MOP(OJIOTHYECKOMY
KPUTEPHIO;

-BBISBIISITh TIPUCIIOCOOJIGHUSI OPTaHU3MOB K Cpefie
oOWTaHWsg, WCTOYHUKA W HAIHNYAC MYTarcHOB B
OKpy)Xaromel cpene (KOCBEHHO), aHTPOINOTCHHBIE
HU3MEHEHUS B IKOCUCTEMAaX CBOEH MECTHOCTH;

- CpaBHUBATH OMOJIOTHYECKHE OOBEKTBI:
XAMHUYECKUM COCTaB Tel JKUBOM HM  HEXKHUBOH
NPUPOJBI, 3apOABINIEN  4YeloBeKa U JAPYTUX




KUBOTHBIX, MPUPOTHBIC 9KOCUCTEMBI 17§
arpodKOCUCTEMBI CBOCH MECTHOCTH; IIPOIIECCHI
(ecTecTBEHHBIH U UCKYCCTBEHHBIH OTOOP, TOJIOBOE U
Oecrosioe  pa3MHOXKEHHE) W JellaThb BHIBOABI U
0000IICHHS HA OCHOBE CPAaBHCHHUS U aHAIN3a;

- aHaNM3UpOBaTh MW  OICHUBATH  PA3JIUYHbBIC
TUIOTE3bl O CYIIHOCTH, MPOUCXOXKICHUU JKU3HH H
YeNoBeKa, NI00aIbHBIE SKOJIOTHYECKUE MTPOOIEMBI U
ux pelieHus, MOCTICICTBUS cOOCTBEHHOMU
JESATSILHOCTH B OKPYIKAIOIICH CPe/Ie;

- MW3y4yaTh U3MCHEHUS B  DKOCHUCTEMaxX  Ha
OHMOJIOTHYECKUX MOJCTIAX;

-  HaxoAWTh WHGPOPMAIMIO O OHOJOTHYCCKUX
00BEKTaX B Pa3NMYHBIX HCTOYHUKAX (ydeOHHKaXx,
CTIPAaBOYHHMKAX, HAyYHO-TIOMYJISAPHBIX  W3JAHUSAX,
KOMITBIOTEPHBIX 0a3ax, pecypcax ceru MHTepHer) u
KPUTHIECKH €€ OLICHUBATH;

HCNOJIB30BAThL  NPHOOpeTeHHbIe 3HAHUS U
YyMeHHSI B TPAKTHYECKOH JesITeILHOCTH W
NOBCEAHEBHOM KU3HHU JJIS:

- cobmoneHnst Mep MPOMUIAKTHKH OTPaBICHUH,
BUPYCHBIX W Jpyrux 3a0oieBaHHMH, CTPECCOB,
BpPEIHBIX TMpPHUBBIUEK (KypeHHs, alIKOTOJIU3Ma,
HApKOMaHWM);, TpPaBHJ TOBEACHUS B MPUPOIHON
cpene;

- OKa3aHusA HepBOfI ImomMou npu TpaBMaTUYCCKUX,
MPOCTYHBIX M JPYTUX 3a00JICBAHUSAX, OTPABICHUIX
MUIIEBBIMU TIPOJYKTAMU;

- OLEHKA OTHYECKUX  AaCHEKTOB  HEKOTOPBIX
HCCNICIOBaHUA B 00jacTM  OMOTEXHOJIOTHUH
(x1OHMpOBaHME, UCKYCCTBEHHOE OILTOIOTBOPEHIE)

4.2. XapaKTepI/ICTI/IKa OCHOBHBIX BUO0OB I€ATCJIbHOCTH oﬁyqammuxm

Coaepixanue o0yueHust

XapaKTepuchca OCHOBHbIX BU/10B

AesITeJIbHOCTH 00YYAKOLIUXCH (HA YPOBHE

Y4eOHBIX J1eiiCTBHI)

BBeaenue O3HaKOMJIEHHE C OMOJIOTUYECKUMI CUCTEMAMM

pPa3sHOrO  YPOBHS: KIJIETKOH, OpraHu3MOM,
MOMyJIAMEeH,  AKOCUCTeMOH,  Ouocdepoit.
Onpenenenne ponu 6uosorun B

(OpPMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPAa H TPAKTHUYECKOMN
NEeATEIbHOCTH JOAEN. OObyuenue
COOJIFOJICHHUIO TPABWJI MOBEJEHHUS B MPUPOJE,
OEpe)KHOMY OTHOIIEHUIO K OHOJIOTHYECKUM
00beKTaM (pacTeHUsSIM U JKUBOTHBIM M HX
COO0IIECTBAM) M X OXpaHe

Paszpen I. YYHEHUE O KVIETKE

Bbuojgornsa kiaerku. XumMmudyeckKkas
OpPraHu3alus KJIeTKH

YMmenue MMpOBOAUTL CPABHCHUC XUMHYSCKOU
OopraHu3al XKWUBBIX W HEKHBBIX 00BEKTOB.
HonyquI/Ie OpCACTaBJICHUA 0 poiin
OPraHUYCCKUX M HCOPTraHNMYCCKUX BCIICCTB B
KIICTKE




Crpoenne 1 pyHKIHH KJIETKH

N3ydyeHne CcTpoeHHMs  KJIETOK  3YKapHoT,
CTPOEHHSI U MHOT00Opa3usl KJIETOK pacTeHUI U
KUBOTHBIX C TIOMOILIBIO MHUKPOIPENApaToB.
Habmonenne ki1eTok pacTeHUN U KMBOTHBIX

oA, MHKPOCKOIIOM Ha TOTOBBIX
MUKpoIIpenaparax, ux OIMCAHUE.
[Ipurorosnenue u OIIMCaHKUE
MUKpPOIIpENapaToB KIIETOK pacTeHMM.

CpaBHEHHME CTpPOCHHSI KIETOK pacCTeHUU U
YKUBOTHBIX 110 TOTOBBIM MUKpOIIpenaparam

OO0OMeH BellecTB M IpeBpalleHHe JHEPIruu B
KJIeTKe

YMeHuE CTPOWTHh CXEMBl DHEPreTHIECKOTrO
obmena u OwocuHTe3a Oenka. I[lomydeHue
MIPEICTABICHUS 0 MIPOCTPAHCTBEHHOM
cTpykrype 6enka, mosiekyn JJHK u PHK

HacaencrBennasi ungopmanus u
peasu3anus eé B KJIeTKe

IloydeHue npeacTaBiIeHNs O HACIEACTBEHHON
UHpOpPMALMU U pealn3aluuu e€ B KIETKEe, O
ctpoeHun u ¢QyHkouu xpomocoM, JHK -

HOCUTENb  HACJIEJICTBEHHOH  MH(pOpMaIMH.
O3HakOMJIEHHE C pEakUusMH MaTPUYHOTO
CHUHTE3a, C TEHETHMYECKMM KOAOM, €ro

CBOMCTBAaMH, OMOCHHTE30M OeJiKa.

Ku3HeHHBIN UK KJIeTKH

O3HakomJIeHHE C  KJIETOYHOM  Teopueu
CTPOCHUSA OPTraHHU3MOB. Ymenue
CaMOCTOSITEJILHO MCKATh JOKa3aTelabCTBa TOTO,
YTO KJIETKa — DJIEMEHTapHas >KMBas CUCTEMa
U OCHOBHas CTPYKTYPHO-()YHKIIMOHAIbHAS
€MHUIA BCEX KMBBIX OPraHW3MOB

Paznea |1. OPTAHU3M. PASMHOXEHUE U UTHAUBUAYAJIBHOE PA3ZBUTHUE
OPI'AHU3MOB

PasMHoOKeHHE OPraHNu3MOB

OBnazeHue 3HAHUAMU O Pa3MHOXKEHUU Kak
4] Ba)KHEHIIIEM CBOMCTBE JKUBBIX
OpPraHU3MOB. YMEHUE  CaMOCTOSITEIBHO
HaxXOJWUTh OTIHYHAS MHTO3a OT MeHo3a,
ONpEeAcsii  SBOJIOUMOHHYIO pOJb  ITHUX
BHUJIOB JEJICHUS KISTKH.

I/IH)II/IBI/IJIyaJIbHOC Pa3sBuUTHEC OPraHu3imMa

O3HaKOMJICHHE C OCHOBHBIMH CTaJUSIMHU
OHTOI€He3a Ha  TpuUMepe  pa3BUTHUA
MTO3BOHOYHBIX KUBOTHBIX. Ymenne
XapaKTepu30BaTh CTaJUH
MOCTAMOPHOHAIBHOTO pa3BUTHSA Ha
npumepe d4enoBeka. (O3HaKOMJIEHHE C
NpUYMHAMH  HapYIIEHHH B  Pa3BUTHU
opranu3zMoB. Pa3Butue ymMeHus NpaBUIBHO
dhopmupoBaTh JTIOKa3aTeIbHYIO 0a3y
HBOJIIOIMOHHOTO  PA3BUTUS  JKUBOTHOTO
MUpa.

NuauBuayanbHoe pa3BUTHE YeI0BEeKa

BroigBnenne u  omnMcaHue — NPU3HAKOB
CXOJICTBA 3apOJBIIICH YEIOBEKAa M APYTHX
NMO3BOHOYHBIX KaK JIOKa3aTelabCTBa HMX
ABOJIONUOHHOTO  pozacTBa.  [lomydenue
MPEACTABICHUSI O TOCIEACTBUSAX BIUSHUSA
QJIKOTOJISI,  HUKOTHHA,  HAPKOTHYECKHUX




BEILIECTB, 3arps3HEHUs Cpe/bl HA Pa3BUTHE
U PETPOYKTUBHOE 3/I0POBbE YEJIOBEKA.

Pazgea III. OCHOBBI 'EHETHUKH U CEJEKIIUU

OcHoBBI Y4Y€HHUSA 0 HACTCACTBEHHOCTH U
HU3MCHYUBOCTH.

N3yueHnrne 3aKOHOMEPHOCTEH HacCJEICTBEH-
HOCTH W  HU3MEHYUMBOCTH  OpPraHU3MOB.
3HAaKOMCTBO C T. Mennenem -
OCHOBOIIOJIO)KHUKOM TeHeTUKH. l3yueHue

TeHETUYECKOU TEPMHUHOJIOTHU "
CHMBOJIMKH, 3aKOHOB TCHETHKH,
YCTaHOBJICHHBIE I. Mennenewm,
MOHOTUOPHUIHOTO U JTUTUOPUIHOTO
CKpEITUBaHMUS.

33KOHOMepHOCTI/I HU3MCECHYUBOCTH.

O3HaKkOMJICHHE C  HACJIEACTBEHHON U
HEHACJIEICTBEHHOM H3MEHYMBOCTBLIO M €€
OMOJIOTHYECKOW  POJBI0O B DBOJIOLHH
xuBoro mupa. [lonmydenue mpencraBieHus
O CBSI3M T'€HETHKH M MEIULMHEBL. AHalIu3
(heHOTHITHYECKOM M3MEHYUBOCTH.
BrisiBneHne MyTareHoB B OKpYXarouiei
cpelie U KOCBEHHas OIIEHKAa BO3MOXHOTO HX
BJIUSIHUSI HA OPTaHU3M.

I'eneTnka yesoBeka.

O3HakomiIeHrE c HaCJIEACTBEHHBIMHU
00JIe3HSMU 4YeNOBEKa, HMX MPUYMHAMU H
PO UITAKTUKOM. N3yuenue BIIMSTHUS
AJKOTOJIM3Ma, HApKOMaHWM, KYypEeHHs Ha
HACJICJICTBEHHOCTh Ha BUEOMAaTepHUale.

OCHOBBI CeJleKIIMU PACTeHHU, ’KHBOTHBIX
W MHKPOOPraHU3MOB

[Tonyuyenue npencTaBiIeHHs] O TEHETHKE KaK
O TEOPETHYECKOM  OCHOBE  CENEKIUU.
PasBurne MmertanpeIMETHBIX yMEHUH B
IIPOLIECCE HAXOXKJEHUS Ha KapTe LIEHTPOB
MHOTroo0pasus u MIPOUCXOKACHUS
KYJBTYPHBIX  PAacTeHUH M  JOMAIIHUX
JKUBOTHBIX, OTKpbITBIX H. M. BaBunossiM.

W3yuenne MeToqOB THOpHIM3ALMM U
HCKYCCTBEHHOTO otbopa. Ymenue
pa3buparbcsi B OTUYECKMX  aCHEeKTax

HEKOTOPBIX JIOCTH)KEHUN B OMOTEXHOJIOTHH:
KJIOHUPOBAaHUM >KUBOTHBIX M MpobiIemMax
KJIOHHPOBaHMs 4enoBeka. O3HaKOMIIEHHE ¢
OCHOBHBIMM JIOCTHIKEHUSAMHU COBPEMEHHOU
CEJIEKIINH KYJIbTYPHBIX pacTeHui,
JIOMAIIHUX KUBOTHBIX U MUKPOOPTaHU3MOB.

Pazpea IV. IPOUCXOXIEHUE U PA3BUTHUE KU3HU HA 3EMIJIE.
IBOJJIOINNOHHOE YYEHHUE

HcTopust pa3BUTHS 3BOJIOIHOHHBIX
NpeACTABJEHUI B 0M0J10THH

N3yuenne Hacnenuss yenoBedecTBa Ha
IIpUMEpE 3HAKOMCTBA C UCTOPUEN PA3BUTHUSA
spomonmonHeIX maekd K. Jlmmmes, XK. b.
Jlamapka Y. JlapBuHa. OueHuBaHUE POIU
3BOJIIOLIMOHHOTO y4YeHHsI B (POpMHUpPOBAHUU
COBPEMEHHOMN €CTECTBEHHO-HAy4YHOHU
KapTuHbl Mupa. Pa3Butue cnocoOHOCTH




SICHO M TOYHO M3JlaraTb CBOM MBICIIH,
JOTMYECKH OOOCHOBBIBaTh CBOK TOYKY
3peHusi, BOCHPUHHMMATh M aHAJIW3HPOBAThH
MHEHUs COOECeJHUKOB, IpPHU3HABAs IPABO
JAPYTOro 4€J0BEKa HA MHOC MHEHHE.

MI/IKPOZ)BO.]'IIOIII/IH U MaKpPO3BOJIIOI U

O3HakoMJIeHHE C KOHIENIMEH BHAIA, e
KPUTEPUSMH, TOI00p MPUMEPOB TOTO, YTO
MOIYJIALUUS — CTPYKTYypHas €IUHULIA BUAA
I/I IBOJIIOLHH. O3HakoMIICHHE c
ABMIKYIIUMUCA CHJIaMHU  3BOJIIOOUHU U €C
J0Ka3aTelibCTBAaMU. YCBOGHHE TOrO, 4TO
OCHOBHBIMH HaIpaBJICHUAMUA
IBOJIIOIMOHHOTO  IIporpecca  SIBISIOTCS
OMOJIOTUYECKUIA nporpecc "
OuoJsioruueckuii perpecc.

Hponcxomenne N HAYAJIbHBbIC 3Tallbl
Pa3BUTHUA KU3HU HA 3emuite

AHanu3 M OLEHKAa pa3jM4YHbIX THUIIOTE3
IIPOUCXOKICHUS KU3HH. ITonyyenune
OpEICTaBICHU 00  YCIOXKHEHHM  KHUBBIX
OpPraHU3MOB Ha 3eMJIe B IIPOLIECCE IBOJIOLHUU.
Ymenue JKCIIEPUMEHTAIBHBIM IIyTeEM
BBIABIIATD aJlalITUBHBIE 0CcO0EHHOCTH
OpraHM3MOB, HX OTHOCHUTEIBHBIA XapakTep.
O3zHakoMIiIeHHE c HEKOTOPBIMU
IPEACTABUTEISIMU  PEIKMX MW HMCYE3AOLINX
BUJIOB pacTeHHH M KUBOTHBIX. I[IpoBenenue

OIIMCAaHMS  OCOOCH  OJHOro  BHAA  IIO
MOP(OJIOTHUECKOMY KPUTEPHIO npu
BBITIOJIHEHUH nabopaTopHOI paboTHI.
BrisiBrienne 4epT MPHUCTIOCOOTIEHHOCTH

OpraHW3MOB K pa3HbIM cpeaaM OOUTaHHs
(BOJIHOM, HA3eMHO-BO3AYIIHOMN, TOYBEHHOM).

Pazpea V. IPOUCXOKJIEHUE YEJIOBEKA

AHTpONoreHes

AHanu3 M OLIEHKAa pPa3JIM4YHBIX TUIOTE3 O
MIPOUCXOXKACHUN  yenoBeka.  Pa3Butue
YMEHUSl CTPOUTH JOKa3aTesbHYI0 0a3y Io
CPaBHUTEIbHOM XapaKTEpHUCTUKE YelIOBEKa
M IpUMATOB, JOKa3blBasg MX POJCTBO.
BrIsiBIeHNE 3TallOB 9BOIIOIUH YEIOBEKa

YesoBeyeckne pacol

VYMmenue JOKa3bIBaTh PaBE€HCTBO
YCJIOBCYCCKUX paC Ha OCHOBAHHUU HX
poacTtBa W C€AHMHCTBA IMPOUCXOKACHUA.

PazButne TOJICPAHTHOCTHU, KPUTHUKA paCu3Ma
BO BCEX €ro MpOABJIICHUAX.

Pa3znen VI. OCHOBBI 9KOJIOT'MHA

JKOJIOTHSI — HAYKA 0
B3ANMMOOTHOIICHUAX OPraHU3MOB MEKAY
c000#i M OKpy:xawoLIeil cpenoi

N3yuenune skojoruueckux (akTopoB M HMX
BIUSHUSL Ha OpraHU3Mbl. 3HAKOMCTBO C
9KOJIOTMYECKUMHU CUCTEMAaMHU, UX BUIOBON U
MIPOCTPAHCTBEHHOW CTPYKTypamu. YMEHHE
OOBSICHATh MPUYUHBI  YCTOWYMBOCTH U
cMeHbl  dkocucteM. (O3HaKOMIIEHHE C
MEXBUJOBBIMH  B3aUMOOTHOILLIEHUSIMU B




9KOCUCTEME: KOHKYpEHIMEH, CHMOHO30M,
XMIIHUYECTBOM, Iapa3suTU3MOM. YMEHHE
CTPOUTH SAPYCHOCTb pPacTUTENLHOTO
cooOuiecTBa, MUINEBblE ILENM M CETH B
OuoleHo3e, a TaKKe 3KOJIOTUYECKHUE
UPaMHJIBI. 3HaHue OTJIMYUTEIbHBIX
MPU3HAKOB HMCKYCCTBEHHBIX COOOILECTB —
arpo’KOCUCTEMBI U YpOOIKOCHCTEMBI.
Omnucanue aHTPONOTICHHBIX W3MEHEHHHA B
€CTECTBEHHbIX IPHUPOJHBIX JaHAAPTAX
cBOEH MECTHOCTH. CpaBHuTesnbHOE
ONMCaHWE€  OJHOM M3  €CTECTBEHHBIX
IIPUPOAHBIX CHUCTEM (Hampumep, Jjeca) U
KaKoi-HuOy b arpo’KOCHUCTEMBbI
(manpumep, MIIEHUYHOTO 10JIs1).
CocraBieHue cxeM Iepelaud BELIeCTB U
SHEPIUU O LENSM MUTAHHUS B MPHPOTHON
9KOCHCTEME U arpoleHO3e.

buocdepa — riodanbHasi IKocucTEMA

OzHakomnenune ¢  ydenueM B. U
Bepnanckoro o  Ouochepe kKak o0
rI100ambHOM HKOCHCTEME. Hanunuue
IPEJCTaBICHUS O CXEME DSKOCHUCTEMBI Ha
npumepe 6uocdepbl, KPyroBOpoTe BEIIECTB
U TPEeBpalllCHUH DSHEPruu B Oumocdepe.
YMeHue  JoKa3piBaTh  POJb  JKHBBIX
OpraHu3MoB B Ouocdepe Ha KOHKPETHBIX
npuMepax.

buocdepa n yesioBexk

HaxoxxaeHue cBsi3u u3MeHeHus B 6uocdepe
C TIOCJICZICTBUSIMU JICATEIILHOCTH YEJIOBEKa B
OKpy’Karoliel cpezne. YMEHHE OIpeessiTh
BO3/ICHCTBUE MIPOU3BOICTBEHHOMN
NeSITeIbHOCTH Ha OKPYXKAIOILIYI0 Cpelay B
oOnmactu cBoedl Oyaymedl npodeccuu.
O3zHakoMIIeHHE c TI100aNTbHBIMU
HKOJIOTUYECKUMHU TPOOJIeMaMi M yYMEHHE
OTIpeNieNIATh MyTH uX pemeHus. Onucanue u
MPAKTHYECKOE CO3JaHHE HWCKYCCTBEHHOMN
9KOCHUCTEMBI (TIPECHOBOJIHOTO aKBApUYMa).
Permenne IKOJIOTHUECKUX 3a1ad.
JIeMOHCTpUpPOBaHUE YMEHMS IOCTaHOBKU
neneid  JEATENbHOCTH,  IUIAHHUPOBAHUS
COOCTBEHHOM JeATeIbHOCTH ISt
JOCTIKEHUS MIOCTaBJICHHBIX TeeH,
NPEIBUACHUS  BO3MOXHBIX  Pe3yJIbTaToOB
ITUX NEUCTBUH, OpraHu3alyu
CAMOKOHTPOJSI W OIEHKH MOJYYEHHBIX
pesyiabTaToB. OOydeHHe  COOJIOJECHUIO
MIPaBUJI TIOBEACHUS B MPUPOJE, OEPEeKHOMY
OTHOIIEHHIO K 00BbeKTaM (pacTeHHsIM,
KUBOTHBIM M MX COOOIIECTBaM) M HX
OXpaHe.

Paszpen VII. BUOHUKA




buonuka Kak 01HO U3 HANIPABJIEHUH O3HakomieHHE c MpUMepaMu
0M0JI0TMH U KHOCPHETHKH HCIIOIb30BAHUS B XO034MCTBEHHOU
NEITEIbHOCTU JTonen

MOpG O] YHKIIMOHATBHBIX 4epT

OpraHu3alMi PACTCHUl W >KUBOTHBIX IpHU
CO3JJaHUU  COBEPIICHHBIX  TEXHHUYECKHUX
CUCTEM M YCTPOWCTB IO aHAJIOTUU C
)KUBBIMH  CHCTeMaMH. 3HAKOMCTBO C
TpyO4YaTbIMH  CTPYKTypaMH B  JKHBOMU
MPUPOJIC U TEXHUKE, aAPOAMHAMUYECKUMHU U
TUJIPOJIMHAMUYECKUMHA ~ YCTPOWCTBAMHU B
JKUBOM IIPUPOAEC M TEXHUKE. YMEHHE
CTPOUTh MOJICJIM CKJIAYaTOW CTPYKTYPBHI,
HCIIOJIb3YEMBIE B CTPOUTENIHCTRBE.

4.3. Kputepum oleHKH pe3yJbTaTOB 00y4YeHHus

4.3.1. Kputepuu oueHKH 3K3aMeHa

Onenka, Kpurepun
YPOBEHb
«OTJINYH OOyuaromuiics Iokas3ajql IPOYHbIE 3HAHUS OCHOBHBIX IOJIOXKEHUN y4uyeOHOMU
o», JUCLIMIUIMHBL, YMEHUE CaMOCTOSTENIBHO pEIIaTh KOHKPETHBIE MPAKTUYECKHE
BBICOKHI 3a/ladyd TOBBIIIEHHON CJIOKHOCTH, CBOOOJHO MCIOJIb30BaTh CIPABOYHYIO
YPOBEHb JUTEpaTypy, AeaTb 0O0CHOBAHHBIE BHIBOJIBI.
«xopomoy», | OOydaromuiics Moka3ajl IPOYHbIE 3HAHUS OCHOBHBIX IOJOXEHUH y4ueOHOM
MOBBIIIEHH | JIUCLUIUIMHBI, YMEHHUE CAMOCTOSTEIbHO pPELIaTh KOHKPETHBIE IPAKTHUUECKHE
BIHYpOBEHb | 3ajJlaud, NPEAYCMOTPEHHble paboyell MporpaMMoil, OpUEHTUPOBATHCS B
PEKOMEHIOBaH- HOM CIIPAaBOYHOM JINTEpaType, yMEET IPaBUIIBHO OLICHUTh
IIOJIyYE€HHBIE PE3YJILTATHI.
«YAOBIIET OOyuaromuiics  Moka3ajl 3HaHHME  OCHOBHBIX  IOJIOKEHMH  y4eOHOH
BOPUTETH JUCLUIIIMHBI, YMEHHE ITOJIYYUTh C IOMOUIBIO IPENOJABaTess IPAaBHIBHOE
HO»,IIOPO pellleHne KOHKPETHOM NPAaKTMYECKOM 3aJaud M3 YHUCla NPEAYCMOTPEHHBIX
TOBBIN paboueil mporpamMmoi, 3HaKOMCTBO C pPEKOMEHJOBAHHON CIpPaBOYHOMU
YPOBEHBb JIUTEPATYPOH.
«HeynoBie- | Ilpu orBere 0Oyyaromierocsi BbIIBUINCH CYIIECTBEHHbIE MPOOETBbl B 3HAHMSIX
TBOPUTENIbH | OCHOBHBIX TIOJOXEHUH y4yeOHOM JUCHUIIMHBIL, HEYMEHHE C IOMOIIbIO

o»

IpenojaBaTesis MOJy4YUTh NPAaBUIBHOE pEIIeHHE KOHKPETHOM MpPaKTUYECKOU
3aJjaud M3 4YHclIa TpelyCMOTPeHHbIX paloueil mporpammoit y4deOHOMN
JTUCIUIUIAHBL.




4.3.2. Kpurepuu nuddepeHIupoBaHHOIO 3a4eTa

OrneHka 3K3aMeHaTopa,
YPOBEHb

Kpurepuun

«3a4TeHO (OTJINYHO)»,
BBICOKUI YPOBEHb

o0yyaromuics: TIy00OKO M MPOYHO YCBOWJI BECh MPOTrPaMMHBIH
Marepuall, HMCYEPIbIBAIONIE, MOCIEA0BATENbHO, TPAMOTHO H
JIOTUYECKU CTPOMHO €ro M3jaraer, He 3aTPYHHSETCS C OTBETOM
Opyd  BHJOM3MECHEHHM 33/1aHHs, CBOOOJHO CIIpaBIseTCs C
3aJadyaMu n MPAKTUICCKUMU 3aJaHUAMU, [MpaBUJIbHO
00OCHOBBIBACT TPHHATHIC PEHICHUS, YMEET CaMOCTOSTEIBHO
000011aTh ¥ U3JIaraTh MaTepUall, He JOMycKas OIHUOOK.

«3auTeHo (XOpOIIIo)»,
MOBBIIICHHBIA YPOBEHB

oOyyaromuiics TBepAO 3HAeT MPOrpaMMHBIA  Marepual,
rPaMOTHO U 1O CYIIECTBY U3JaracT €ro, He JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MOXKET
IIPaBWJIbHO MPUMEHATh TEOPETUUYECKUE IIOJIOKEHUS U BIAJEET
HEOOXOJUMBIMU YMEHHMSAMU M HaBbIKAMU IIPH BBINOJHEHUU
IIPAKTHYECKUX 3a1aHMM.

«3a4TeHo
(YIOBIETBOPUTEIBHO)Y,
IIOPOTOBBII YpPOBEHb

06yqa}01u141710;1 YCBOUII TOJIBKO OCHOBHOM MaTrepuall, HO HE 3HACT
OTACIBHBIX HeTaJIeﬁ, A0IIYCKA€T HCETOYHOCTHU, HCIOCTATOYHO
IIpaBUJIbHBIC (1)OpMy.TII/Ip0BKI/I, HapymacT nocjaeaoBaTCJIbHOCTb B
H3JI0KCHHUU IporpaMmMHOIO Marcpuraia n HUCIIBITBIBACT
3aTPpYAHCHUS B BBIITIOJIHCHUU ITPAKTUYCCKUX SaﬂaHHﬁ.

«He 3auteno
(HEey10BIETBOPUTEIILHO)»

oOydaromuiicss He 3HAeT 3HAYMTEIbHOW YacTH MPOrpaMMHOTO
Marepuaia, JIOMyCKaeT CYIIECTBEHHBbIC OIMUOKH, C OOJBIIUMHU
3aTpYyJHEHHUSIMH BBITIOJIHACT IPAKTHUECKUE 3aJaHus, 3a/1a4H.

4.3.3. Kputepun OLIEHKH TeCTUPOBAHMSA

OueHka, ypoBeHb [Tokazarenb OLEHKU

«OTANYHOY», BLICOKUH He menee 90 % OGamtos 3a 3a1aHus TecTa.

«Xopomoy», NpOABUHYTHIN

He menee 75 % 0aiuioB 3a3amaHus TECTA.

«y,[[OB.]'IeTBOpI/ITeJ'IBHO», HOpOFOBBIfI

He menee 55 % 0aiuioB 3a3amaHus TeCTA.

«HeynoBiaeTBOPUTETHEHOY Memnee 55 % 6anoB 3a 3aaHus TecTa.

4.3.4, KpuTepuu OlleHKH YCTHBIX OTBETOB

OneHka, ypoBEHb Kpurepun
BricraBnsercs, ecim oOydJaromuiics
MIOCJIEI0BATEIBHO, 4ETKO, CBSI3HO,

000CHOBaHHO ¥  0e30ImMOOYHO  HM3JIaraer

((OTJ'IPI‘IHO», BBICOKHIM YPOBCHB y‘-IC6HBII71 Marepuajl; 1acTt OTBCT B JIOTUYECKOM

MOCJIEZIOBATEIBHOCTH € HCIOJIb30BAHUEM
MIPUHATON TEPMUHOJIOTUY; [IOKa3bIBACT
IIOHUMAaHHE  CYIIHOCTH  pacCMaTpUBAEMBIX
IOHATUN, SBJICEHHMH M  3aKOHOMEPHOCTEH,




TEOpUM, B3aUMOCBS3€H; yMEET  BBIACIATH
IJIABHOE, CAMOCTOSITENIBHO MOATBEPKAATH OTBET
KOHKpPETHBIMU IIpUMepamH, ¢bakramu;
CaMOCTOSITEJIPHO ~aHAIM3UpyeT U o00oO0Imaer
TEOPETUUECKUM MaTepua; cBOOOJTHO
yCTaHaBJIMBAET MEXKIIPEJIMETHbIE (Ha OCHOBE
paHee MPUOOPETEHHBIX 3HAaHUM) U
BHYTPUIIPDEIMETHbIE  CBSI3U;  YBEPEHHO U
6€3011M00YHO PUMEHSIET MOTYYCHHBIC 3HAHUS
B PELICHUM HOBBIX, paHEe HE BCTPEUABLIMXCS
3a/1a4; palMOHAJIbHO MCIIOJIb3YET CIPAaBOYHbIE
MaTrepuaigbl,  y4eOHUK,  JONOJHHUTEIbHYIO
JUTEpPATypy, IMPUMEHSET  YIOPSAJOUYEHHYIO
CHCTEMY YCJIOBHBIX 0003HAU€HUH IPHU BEACHUU
3aMMcel, COIMPOBOXKAAIOIIUX OTBET; TOIYCKAET
B OTBET€  HEJOYEThl, KOTOpbIE  JIETKO
MCHPABJIET MO TpeOOBAHUIO IPENOAABATEIS.

«XO0opo1I0», MOBBIIEHHBIN YPOBEHb

BricTaBnsercs, €CIIn oOyuaromuiics
IIOKa3blBACT  3HAHHE  BCETO  U3YYEHHOTO
y4yeOHOro Marepuana; JaeT B OCHOBHOM
OpaBWIbHBIM  OTBET; y4eOHBIH  MaTepuanl
u3naraeT B OOOCHOBAaHHOM  JIOTMYECKOH
IIOCJIEIOBATEIBHOCTH, IIPU 3TOM JOIYCKAaeT
olIHy HerpyOyro ommOKy uiau He Oosiee IBYX
HEJ0OYETOB B HCIIOJIb30BAHUH TEPMHUHOJIOIMHU

yueOHOro  mpeaMera,  KOTOpble  MOKET
UCIIPAaBUTh CAMOCTOSITEJIbHO; aHAJTU3UPYET U
00o01aer TEOPETUUECKHIA MaTepuan;

coONIoAaeT OCHOBHBIE TpaBUjia  KYJIbTYpHI
YCTHOW peud; TPUMEHSET YIOPSI0YCHHYIO
CHUCTEMY YCJIOBHBIX 0003HAUEHUN MIPU BEACHUHU
3aIucei, COMPOBOKIAIOIINX OTBET.

«Y 10BJIETBOPUTENILHOY, 0a30BBIN YPOBEHb

BricraBnsercs, eciu o0yJarouics:
JEMOHCTPHUPYET YCBOEHHUE OCHOBHOTO
coJlepkaHusl yd4eOHOro marepuayia, HUMeeT
npoOenbl, He MPEensATCTBYIONUUE AajdbHEHIIeMy
YCBOGHHIO y4eOHOro Marepuasna; MNpUMEHsET
NOJy4YEeHHbIE 3HAHUS NpPU OTBETE€ Ha BOIPOC,
aHaJIM3€e MPEAJIOKEHHBIX CUTYallui 1o 00pasiy;
JOMyCKaeT  OMMOKM B MCIOJb30BaHUU
TEPMUHOJIOTUU yueOHOT0 peamMeTa;
MOKa3bIBaET HEJ0CTaTOYHYIO
C(OPMHPOBAHHOCTh  OT/ACIBHBIX 3HAHHHA U
YMEHUMH; BBIBO/IbI u 00001IeHNS
aprymeHTupyer cimabo, JOMycKaeT B HUX
OMOKM; 3aTpyAHSETCSs TpU aHaIu3e |
0000meHnn  y4yeOHOro  marepuaia;  JaeT
HETOJIHbIE OTBETHI Ha BOMPOCHI MPEIoiaBaTeNs
WIM  BOCIPOU3BOJIUT  COJEp)KAHUE  paHee
MPOYUTAHHOTO  y4yeOHOro  Tekcra,  ciadbo
CBSI3aHHOT'O c 3aJJaHHBIM BOIIPOCOM;
HCIOJIB3YET  HEYNOPSAJOYEHHYIO  CHCTEMY
YCIOBHBIX 0003HAaYeHHI MpU BEJIEHUU 3aIlnCeH,




COIIPOBOKAAOIINX OTBCT.

BricraBnsiercs, ecnm  oOydwaroutuiics: — He
pPacKpbpll OCHOBHOE COJIEp)KaHHE Y4eOHOTO
MaTepuansa B Tpelenax — MOCTaBICHHBIX
BOIIPOCOB; HC YMCECT NPHUMCHATH HMCHOIIHUCCA
3HaHHUA K PEHICHUIO KOHKPETHBIX BOIPOCOB U
3a/a4 1o 00pasily; JOMYyCKaeT B OTBeTe OoJiee
JIBYX TpyObIX OIIMOOK, KOTOpble HE MOMKET
HUCIIPAaBUTD JaXKC ITPH IMOMOIIHU O6yanOH_II/IXCSI u
npernojaBarers.

«HeynoBneTBopuTenbHO», HU3KUI YpOBEHb

4.3.5. KpuTepuu OlleHKH J0KJIA/10B

OreHKa «OTJIHYHOY» BBICTABIISICTCS, €CJIM pabOTa HATMCAaHA TPAMOTHBIM HAYYHBIM SI3BIKOM, HMEET
4ETKYI0 CTPYKTYpYy M JIOTHKY H3JIOKEHHUs, TOYKa 3peHHs oOydJaromierocs oOOCHOBaHa, B paboTe
NPUCYTCTBYIOT CCBUIKM Ha HOPMATHBHO-TIPABOBBIC aKThl, MPUMEpPbl U3 CYAEOHON NpPAKTUKU, MHEHHS
M3BECTHBIX YUYEHBIX B JIaHHOM oOjacth. OOydaromuiicss B paboTe BBIIABUTACT HOBBIC HJCH U TPAKTOBKH,
JEMOHCTPHUPYET CIIOCOOHOCTh aHATM3UPOBATH MaTEPHUAIL.

O1eHKa «XOPOII0» BBICTABISIETCS, €CIIM PadOTa HATMCAHA TPAMOTHBIM HAYYHBIM SI3bIKOM, HMEET
YETKYI0 CTPYKTYPY M JIOTUKY M3JI0KEHUS, TOUYKA 3PCHHSI CTYACHTa 000CHOBaHa, B pabOTe MPUCYTCTBYIOT
CCBIJIKH Ha MCTOPHYECKHE UCTOUYHHUKH.

OreHKa «y10BJIETBOPUTEIBHO» BBICTABISICTCS, €CITH O0yUYAIONIMIICS BBITOJHIII 33JJaHUE, OJTHAKO
HE MPOJCMOHCTPHPOBAJ CIIOCOOHOCTh K HAYYHOMY aHAJIM3y, HE BBICKAa3biBaJl B PabOTE CBOETO MHEHWS,
JOITYCTHJI OIIMOKHU B JIOTHYECKOM O0OOCHOBAHUU CBOETO OTBETA.

O1cHKa «HEeY/AO0BJIEeTBOPUTEIbHO» BBICTABIIACTCS, €CIIM OOYYAIOUIMICS HE BBIMOJHWI 3ajaHue,
WJIN BBIITOJIHUIJI €TI0 (bOPMaJ'II)HO, OTBCTHUII HaA 3aIIaHHLIfI BOHpOC, HpI/I 3TOM HE€ CCbUIAJICA HA MHCHUA
yu€HBIX, HE TPAKTOBAJl HMCTOPUYECKHE HWCTOYHHMKH, HE BBICKA3bIBAJl CBOCTO MHCHHS, HE IPOSBHI
CIIOCOOHOCTH K aHAJIN3Y, TO €CTh B IIEJIOM I1eJIb pedepara He IOCTUTHYTA.

4.3.6. Kpurepuu oneHKH HHIMBHIYAJIbHbIX IPOEKTOB

Onenka Kpurepun

Beicokuii ypoBeHb - OTMeETKa «5»

1. [IpaBMIJIBHO IOHATSHI LIETb, 3314 BBIIIOJIHEHUS TPOEKTA.

2.  CoOmromeHa  TEXHOJIOTMSI — MCIOJHEHHUS  NPOEKTa,  BbLIEP’KaHbI
KOTJIUYHO» COOTBCTCTBYIOIIIUC STAIIbl.

3. IIpoekT opopMIiIeH B COOTBETCTBUU C TPEOOBAHUSMHU.

4. IIposiBIIEHBI TBOPUYECTBO, NHULMATHBA.

5. IlpenbsaBaeHHBIH NPOIYKT AEATEIbHOCTU OTJIMYAETCS BBICOKUM KayeCTBOM
UCIIOJIHEHUS, COOTBETCTBYET 3as1BJICHHON TEME.

IToBplIEHHBIN ypOBEHB - OTMETKA «4»

1. IIpaBMIJIBHO TIOHATSHI LIETb, 331a4U BBIIIOJIHEHUS ITPOEKTA.

CoOnroieHa TEXHOJIOTUS MCIOMHEHMS TMPOEKTa, dTambl, HO JOMYIIEHbI He
«XOPOIIO» 3HAYUTEIIbHBIE OMMOKH, HE TOYHOCTH B O()OPMIICHUH.

2. IIposiBIIEHO TBOPYECTBO.

3. IIpenbsaBneHHBIH NPOAYKT AEATEIBHOCTH OTJIMYAETCS BBICOKUM KayeCTBOM
UCIIOJIHEHUS, COOTBETCTBYET 3as1BJICHHON TEME.

ba3zoBsri1 ypoBeHs - OTmeTKa «3»

«YIOBJIETB 1. IIpaBUIIbHO TIOHATHI 1IETTh, 33141 BBIIIOJHEHHUS TTPOEKTA.
OPUTENBH 2. Cobmro/ieHa TEXHOJOTHUS BBIIIOJIHEHUS TIPOEKTa, HO UMEI0TCs 1-2 OmnMOKY B
o» sTanax Wik B 0QOpMIICHHUH.

3. CaMOCTOSTEILHOCTD NpOABJICHA HA HEAOCTATOYHOM YPOBHC.




4.4. OueHoYHbIE CpeICTBA AJs NPOBeJIeHUs TEKYIero KOHTPOJIsl yCIIeBaeMOCTH

TecToBBIC 3a7aHUA
1. Bupycsl ObLJIH OTKPBITHI:
1) .. ViBaHOBCKHM;
2) @. TyopTom;
3) M. lIneiineHom.
2. Bupycsbl coaep:xar:
1) Tonpko JITHK;
2) tonsko PHK;
3) mu6o PHK, 6o JITHK
3. l'eHeTnyecknii MaTepua BUPyca OKPY:KeH:
1) munuaHOM 000JI0UKO;
2) 6enKoBOM 000JI0YKOM;
3) ABYXCIIOMHOW MEeMOpaHOM;
4. Bupyc B nepeBo/ie ¢ JaTHHCKOI0:
1) 6one3Hs;
2) cMepTh;
3) sn;
5. Xumunueckasi npMpoaa BUPYCOB:
1) HykiieonpoTens;
2) TIIMKONIPOTEUI;
3) nunonpoTens;
6. bakTepumn oTHOCATCH K:
1) npokapuoram;
2) sykapuoTam;
3) Me30KapuoTaM.
7. OTcyTCcTBYeT B 0aKTepHAJIBLHOM KIIeTKE:
1) sapo;
2) MUTOXOHJIPUH;
3) macTuabL;
4) pubocomsl.
8.MMmeercs B 0aKTepHaIbHOIl KJIeTKe:
1) nuromnasma;
2) pubOCOMBI;
3) HyKIICOH I,
4) me30ocoma;
9. PoJsib caHUTAPOB NPHPOJAbI BHINOJIHAIOT OAKTEPUH:
1) yKCYCHOKHUCIIOTO OpOKEHHUS;
2) THUEHUS,
3) )xene300aKkTepun
10. Cniops1 y 0akTepmii ciy:KaT AJIs:
1) pactipocTpanenus;
2) mepexuBaHUS HEOJIATONPUATHBIX YCIOBUM;
3) nuTaHus;
4) npIXaHUsl.
11. bBakTepun ABAAIOTCA BO30YyIMTEISIMU:
1) xonepsr;
2) cTonOHsIKa;
3) TyOepkynesa;
4) renarura;
5) rpunna;



6) MHEBMOHHUH

12. CuMOHOHTOM 4Ye/10BeKa ABJISCTCH:

1) a3oTrobakTep;

2) XOJICpHBIN BUOPUOH;

3) KuIlIeYHas MaJoyKa;

13. ®opma Tesia 6aKkTepUii MOXKeET ObITh:

1) mapoBuaHas;

2) MajJo4YKOBUIHAS;

3) cniupaneBuaHas;

4) u3orHyTas

14. Kaxoe yrBepxaenue npo supycsl HE BepHo?

1) UMeroT MUKPOCKOITMYECKHE pa3MEPHI

2) O6nanaroT CBOWCTBAMH )KMUBOW M HEKUBOU MaTepUH

3)OTHOCATCS K KJIETOYHBIM CTPYKTypam

15. CocTaBHBIMHU YaCTAIMU BHPYCa ABJISIOTCS:

1)XupoBas karncyna, si1po

2)benkoBast 00010UKa, HYKJIEHHOBAsI KUCIOTA

3) MemOpana, nuToIiazMa

16. Yto Takoe kamncun?

1) KieTka, Ha KOTOPO# KpenuTCcs BUPYC

2) Yacte PHK unu JJHK

3)benkoBsIil GyTasp, B KOTOPHIH 3aKJII0YEH BUPYC

17. B yeM 0CO0ECHHOCTH Pa3MHOKEHHUSI BUPYCOB?

1)Y HUX TOTHOCTBIO OTCYTCTBYET CHOCOOHOCTH K PENPOYKIINHU

2)OHu pa3sMHOXKAIOTCA TOJBKO BHYTPH KJIETKU-XO03IHHA

3) EauHCTBEHHBIN CIIOCOO — CaMOCTOSITENIbHOE PAa3MHOKEHUE, 3a MIPEAeIaMU APYTUX KIETOK

18. bakrepuodar — 31o:

1) baktepusi, norjaomniaronias BUPYCh

2)CtpykTypa, oObenuHsAIOAs KISTKH OaKTEepUu U BUpyca

3)Bupyc, nopaxarmmuii 6akTeputo

19. KiieTkn, Kakoro oprana, MOryT HCIIOJTHUTDH POJIb «X03fHHA» /ISl BUpPYca remarura?

1) Cepnna

2) IMouex

3) [leuenn

20. Kakoii BUpYC 1e30praHu3yeT AesiTeJJbHOCTh HMMYHHON CHCTEMbI Y€JIOBEYECKOI0
opranuszma?

1) l'punmna

2) BU4

3) lMonruomuenura

21. Kak uMeHywTCs 0€JIKH, IPOU3BOIUMbIe OPraHN3MOM 4eJIOBEKa JAJIfA 3alUUThI OT
BHPYCHOH MHpexknnn?

1) Uutepdeponsr

2) AHTHUTENa

3) AHTUOMOTHKH

22. baxkrepuu He HMEIOT:

1) KI€TOYHOW CTEHKU;

2) THK;

3) sanpa;

4) IUTOIIa3MBI.

23. Bo30yauresiem xoJiepbl ABJISICTCSH:

1) cTpenToKOKK;

2) Gamuuia;

3) BuOpHOH;



4) cniupoxera.

24. Ilo Tuny nuTAaHUA 0AKTEPUU THUEHHSI OTHOCATCH K:
1) carporpodawm;

2) mapasuram;

3) XeMOCHHTETUKAM;

4) poTOCHHTETHUKAM.

25. BbiOepuTe NpoKapuOTHYECKHE OPTraHU3MBbI:

1) rpu0sr;

2) GakTepuu U IUaHOOAKTEPUH;

3) BUpYCHI,

4) pacteHus.

26. ITamouka Koxa oTHOCHTCH K:

1) nouBeHHBIM OaKTEpUSIM;

2) GaKkTepusM THUCHUS,

3) Gone3HETBOPHBIM OaKTEPHUSIM;

4) YKCYCHOKHCIIBIM OaKTEPHSIM.

27. Ileno4yky IAPOBUIHBIX OaKTEepUil HA3bIBAIOTCS:
1) CTpenTOKOKKY;

2) IUTITIOKOKKH;

3) cTadUIOKOKKH;

4) capuHHBI.

28. Kak pa3zmHoxkarorcs Oakrepun?

1) oObpazoBaHueM crop;

2) neneHueM HaJlBOE;

3) chausHUEeM TaMeT;

29. BakTepuajibHble CIOPbI BHINOJTHAIT QYHKIMH:
1) pa3MHOXKEHUS,

2) pacrpocTpaHeHuUs;

3) nepeHeceHus HEOIArOMPUATHBIX YCIOBHIA;

30. He uMeIOT KJIETOYHOI'O CTPOCHMS:

1) cune-3eneHsbIe;

2) BUpPYCHI;

3) Gakrepuu;

4) npocreimiue.

31. 3adoaeBanue CIIN{oM BBI3BIBAIOT:

1) npocTeiimne;

2) 6aktepuu;

3) BUpYyCHI;

4) 6axtepuodary.

32. Kakas 0akTepus sfiBjisieTcs BO30yauTesieM Ty0epKyae3a?
1) cniupoxera;

2) BUOpHUOH;

3) CTPENTOKOKK;

4) nanouka Koxa.

33. [Ipouecc causiHUsA MOJOBBIX KJIETOK HA3bIBACTCH:
1. ormogoTBOpEHUE

2. raMeTOreHe3

3. aMOpHoreHes

4. oBoreHes

34. Kak 0003Ha4a0TCsa 0CO0M rOMO3UTOTHBIE C JOMUHAHTHLIMH

1. AABB
2. AABB
3. AaBB

npu3HaKamu?



4. aaBB

35. Ilosaucaxapua, XapakTepHbIi 1JI5 000/109€K PACTUTEIbLHBIX KJIETOK:

1. nemnronosa

2. XUTUH

3. TNIMKOTEH

4. Genok

36. B npouecce cOMAHUS MYKCKOH M 7K€HCKOM I0JIOBBIX KJIETOK o0pa3yercsi:

1. ooronuit

2. raryiouJiHast 3Uurora

3. AWIUIONIHAS 3UTOTa

4. 3apoJIbIIII

37. YerBepTas ¢aza muTo3a:

1. Tenodasza

2. aHadasa

3. mpocdaza

4. metadasa

38. Ilepnoa NOAroTOBKH KJIETKH K JeJIEHHI0 HA3bIBAeTCH:

1. mpodasza

2. uarepdaza

3. Tenodaza

4. anadaza

39. Opranusmel ¢ reHorunom AABD o6pa3yior ramersi:

1. ABu Ab

2. AB

3.auB

4. AAuBb

40. U3 onu1010TBOPEHHOM ANIEKJIETKHU YeJ0BeKa Pa3BUBAETCS 3apPOAbILI MYKCKOI0 110712, eCJIU
1nocJjie oNnJI00TBOPEeHHs B 3Urore oyjaer:

1. 22 aytocombr +XX

2. 22 ayrocomsl + XY

3. 44 ayrocomsl +XY

4. 44 aytocombl +X

YcrHblii onpoc.

1.Ha3oBuTE OCHOBHBIE MOJIOKEHUS KIETOUHON TEOPUH.

2. Kakue 0coOGeHHOCTH CTpOEHUs O€NKOB MO3BOJISIOT UM BBIOJIHATH pa3HOOOpa3Hble PyHKIMH?
3. Pacckaxkute 0 poJH yriaeBoJ0B B KJIeTke?

4. KakoBO CTpOoeHHE s/Ipa YYKapHUOTHUECKOU KIETKHU?

5. CtpoeHure U PyHKIIMM MEMOpPaHbl 3YKapHOTUYECKON KIIETKH.

6. Kakoe cTpoeHne UMeI0T MeMOpaHHbIE OPTaHOM bl 3YKAPHOTHUECKON KIICTKU?

7. Kakoe cTpoeHre UMEI0T HeMeMOpaHHbIE OpPraHOU/Ibl SYKApUOTHUECKOMN KIETKHU?
8.Kakoe ctpoeHue u 3Hau€HHE UMEIOT XPOMOCOMBI?

9. HyknenHoBbIe KUCIOTH. CTpoeHUE U (QyHKIIHH.

10. Anenosunrpudocpopnas kuciaora. CtpoeHue u GyHKINU.

11. I'eneTHUeCKU1 KOO U €r0 CBOKMCTBA.

12. Ha3oBuTe 1 0XapaKTepU3yHTe OCHOBHBIE ATAIlbl OMOCHHTE3a OelKa.

13. ®otocunTe3. Ctaguu poTocHHTE3A.

14. Duepreruyeckuii 0OMeH B KJIETKE U €r0 CYIIHOCTb.

15.Ha3oBute ocHOBHbIE cOObITUSI MHTEpda3bl. [IoAroTOBKa KIETKH K JI€JICHHUIO.

16. MuTo3 1 ero 6uosIOrHYecKOe 3HAUYCHHE.

17. XpoMOCOMBI, WX TaITIOWIHBIA U JUTUIOWTHBIN HA0OP, MTOCTOSTHCTBO YKCia U ()OPMBL.



18. Meiio3 u ero 6monoruyeckoe 3HauCHHE.

19. Ha3oBuTe OTIMYUs MUTO3a OT Mei03a.

20. Yro takoe onTorenes? KakoBo ero Omojoruueckoe 3HaueHue?

21. Kakue MeToJbl COBPEMEHHOM T'€HETHMKH BaM U3BECTHBI?

22. B yeM pasznuuue U cXOJCTBO MAKPOIBOJIIOLUN U MUKPOIBOJIIOLUH?

23. Kakue cyniecTByrOT NajleoHTOIOTNYECKHE JOKA3aTeNIbCTBA SBOJIIOLUU?

24. Kakue oprasnbl Ha3bIBalOTCS TOMOJIOIMYHBIMU, KaKUE - aHAJIOTMYHBIMU?

25. YTo n0Ka3bIBaeT HAIMYME Y KUBOTHBIX PYAMMEHTOB U aTaBU3MOB?

26. Kakum 00pa3oM JgaHHbIE SMOPHUOJIOTUN MOTYT CIIY>)KUTh I0KA3aTeIbCTBAMH YBOJIOIUH?

27. KakoBa 3aBUCHMOCTb M@Ky HHANBHIyaTbHBIM U UCTOPUIECKUM PA3BUTHEM OpraHusma?

28. HazoBuTe OCHOBHBIC MPU3HAKH OMOJIOTHIECKOTO ITporpecca.

29. Kakumu yepramMu OTJIMYAIOTCS YeJIOBeYecKHe pacbl? UeM MOKHO OOBSCHHTH yCTOMYMBOCTH
PacoBBIX MPU3HAKOB?

30. YeMm orimyaeTrcs OMOreoleH03 OT SKOCUCTEMBI?

31. YeMm oTiiMyaroTcs arpo3KOCUCTEMBI OT €CTECTBEHHBIX IKOCUCTEM?

32. KakoBa npuunHa cMEHbI OMOIICHO30B U KaK OHA OCYIIECTBIISAETCS?

33. OxapakTepu3syiiTe 1Be OCHOBHbIE (DOPMBI MEXAHU3MOB BHYTPUIIONYJIALIUOHHON PETYISILUU.
IIpuBenuTe NpUMEpSI.

34. Ilepeuncaure GopMbl B3aMMOOTHOIIEHUI MEX/ly OpraHU3MaMHu.

35. laiiTe onpeneneHne XUITHNYECTBA U TapazuTu3ma. [IpuBeaure mpuMepsl U3 )KUBOTHOTO
pPacTUTENHLHOIO MHpA.

36. Uro Takoe komMeHcann3M? Pacckakure o pa3HbIX (opMax KOMMEHCATU3MA.

37. [aiite onpeneneHre KOHKYPEHIIMU KakK (hOpMbl B3aMMOOTHOIIEHUI MEX 1y BUJJAMU.

38. OxapakTepu3yiTe MOJI0KHUTEIbHbIE B3aUMOICHCTBHSA MEX Ty BuaMu. [IpuBennTe npumeps
00IMraTHOTO U (aKyJIbTaTUBHOTO MyTyallu3Ma.

39. Uto 03HaYaeT B COBPEMEHHOI OMOJIOTHH MOHSATHE «CUMOMO3», IPUHATOE B €TO
[EepPBOHAYAJILHOM IIMPOKOM 3HauUEHUH?

40. KaxoBsl BaxkHeimue noyoxxeHus yaenus B. U. Bepnaackoro o 6uocdepe?

41. KaxoBbI CBOMCTBA HMBOI'0 BEIIECTBA KaK caMOi akTUBHOW (hopMbl MaTepuu Bo Becenennoit?

42. Yrto Takoe Hooc(epa U IoueMy BO3HUKIIO 3TO MOHATHE?

43. YUto nmoHUMaeTcs 1oJ1 aHTPOIIOTeHHBIM BO3JIeiicTBHEM Ha 6uochepy?

44. Kakue 3arpsi3HAIoIIMe BellecTBa IPEICTaBIsIOT HauOOIbIIYI0 ONACHOCTh JJIs YeJIOBEKa U
MPUPOIHBIX OMOTUYECKUX COOO0IIEeCTB?

45. OxapakTepu3yiTe IpUHIMI OMOJOTHYECKOTO nMIiepaTuBa. [louemy denoBek abCOTOTHO
3aBHCUM OT JKU3HEAEATEIbHOCTH U pa3HOo00pa3us Ipyrux OpraHu3mMoB?

46. Kakast popma ecTecTBEHHOTO 0TOOpA BEJIET K MOSIBIICHUIO MOJIMMOpdu3ma?

Tembl 10K12/10B
. UcTopus oTKphITHS KiIeTKH. KileTouHas TeopHsi CTPOEHUSI OPTraHU3MOB.
. MeTopl MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTHH.
. IlpakTnyeckoe 3HaUYCHUE IPOKAPUOTUYECKUX OPraHU3MOB (Ha IpUMeEpax KOHKPETHBIX BUOB).
. Bupycbl. Oco6eHHOCTH OpraHu3aluy U 3Ha4eHHe.
. Uctopust pazBuTHs 3BOIOIMOHHBIX uaei 10 Y. lapsuna.
. XemocuHTe3. PazHooOpasne opranu3MoB - XeMOCHUHTETHUKOB.
. JIBU>KEHUs y paCTEHUH.
. CoBpemMEeHHBIE NIPEACTABICHUS O 3apOXKICHUM XU3HHU. PacCMOTpeHHE M OIEHKa pa3iIudHbIX
TUIIOTE3 IIPOUCXOKICHHUS.
9. CoBpeMeHHBIN 3Tall pa3BUTHS YyeaoBedecTBa. Yenoedyeckne pacsl. OMacHOCTh pacu3Ma.
10. Bo3sgeiicTBue 4YenoBeKka Ha MPUPOLY HA PA3NIMYHBIX 3Talax pa3BUTHS UYEIOBEUYECKOTO
oOmiecTBa.
11. AHaspoOHBIE MUKPOOPTaHU3MBI KaK 00bEKThI OMOTEXHOJIOTHH U BO30yIuTeNnu Ooe3Heil.
12. BausiHue KypeHusi, ynoTpeOiIeHns aJKoroiasi U HApKOTUKOB POAUTENSIMU Ha SMOpHOHAIbHOE
pa3BuTHE peOeHKa.

OO NS WN B



13.
14.
15.
16.
17.
18.
19.
20.
21.

@depMeHTHI, U UX poiib B opranu3me. Hapyienus mpu ux HepocTaTke U U30bITKE.
I"'opMoHBI ¥ UX posb B opranusmMe. HapyiieHnus npu ux HegocTaTke U U30bITKE.
3nayeHue GporocunTe3a. BausHue pa3nnyHbIX (GaKTOPOB HA CKOPOCTh (POTOCHHTE3A.
MeTozbl U3y4eHUs: MaKpO3BOIIOLHH.

CumOM03 B )KU3HU PACTCHUHN M KHUBOTHBIX.

buonuka. TexHuyeckuil B3IJIsi1 Ha )KUBYIO IPUPOJTY.

buonornvecku aktuBHbBIE 100aBKU. [lonb3a nau Bpen Al OpraHu3Ma yesioBeKa.
bropuTMBI )XU3HH.

Bnustnre MOOMIIBHBIX Tene()OHOB HA OPTaHM3M YEJIOBEKA.

4.5. OueHo4Hble cpeacTBa I NpoBeaeHns A pepeHIMPOBAHHOIO 3a4eTa

Bonpocsl ais npoBeaenusi 1u(ppepeHIMPOBAHHOIO 3a4eTa

1. OCHOBHBIE NIOJIOKEHUS KIIETOUHON TEOPHH.
2. OcoOEHHOCTH CTPOEHUS KIETOK MPO- U 3YKAPHOT.
3. CtpoeHue u GyHKIMH OCIIKOB.
4. YrneBoabl ¥ UX (QYHKIIHH.
5. JIunuael 1 uX QyHKINU.
6. CtpoeHue u QyHKIUHU Apa.
7. CXoacTBa v OTIINYUS KIETOK 3y~ U TPOKAPHOT.
8. Ctpoenue u PyHKIUNU MEMOpAHBI YYKApUOTHUECKON KIIETKH.
9. MemOpaHHBIC OPTaHOUIBI DYKAPUOTHUECKOMN KICTKH.

10.
. Crpoenue u pynkuuu I1IC.
12.
13.
14.
15.
16.
17.
18.
19.
20.

11

21

HememOpaHHbIe opraHon/Ibl 3yKapuOTHUUECKOM KIETKH.

Crpoenue 1 pyHKIIMM MUTOXOHAPHIA.

Ctpoenue u QyHKINHU XJIOPOILIACTOB.

Crpoenue U pyHKIIUH XPOMOCOM.

Crpoenue u pynkuuu KT

CrpoeHue U PyHKIUH JTU30COM.

Hyxneunnosbie kucinoTsl. CTpoeHue u pyHKIUN.
AnenosunrpudochopHas kuciaora. CtpoeHue v GyHKINU.
JHK. Ctpoenue u pyHKIuM.

Perumnkanus IHK. [IpuHIUIIBI permkanym.

. Ctpoenue u Bunpl PHK.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Tpancnoprhas PHK. Ctpoenue u pynkuuu. Bropuunas crpykrypa.
Tpanckpunuus.

I'eHeTnueckui KO M €r0 CBOMCTBA.

buocunres 6enxa.

Ha3oBute n oxapakrepu3yiTe peakiiuu MaTpU4HOIO CHHTE3A.
®otocuntes. Craauu GoToCUHTE3A

DHepreTudeckuii 0OMeH B KJIETKE U €ro CYIIHOCTb.

[TnacTuueckuit oOOMeH.

TpaHcasuus reHeTUYEeCKOTo Ko1a

Wutepdasza u e€ neprozsl. [loaroroBka KIeTKU K JAEJICHHUIO.
Ku3HeHHBIN MUK KIETKH. YTO MpoucXoauT B nHTEpdase.

MuTO03 1 ero 6MoJIOTHYecKoe 3HAUCHHE.

XPOMOCOMBI, UX TaIUIOUHBIA U TUTIIIOWIHBIA HAOOP, MOCTOSHCTBO YUCIIa U (POPMBI.
Meiio3 u ero 6Monoruyeckoe 3HaueHHe.

[TepBoe nenenue meioza. @opmupoBanue OuBaeHTOB. Kpoccuusep.
Bropoe nenenune menosa.

Otinune MuTO3a OT MEH03a.

[Tonoseie knetku. OcobenHocTu cTpoeHus u coaepxxkanus JHK.
Kpurepun xu3Hu. YPOBHM OpraHU3aliy )KUBOW MaTEPHH.



41. XuMHYeCKHii COCTaB KJIETKH: HEOPTaHUIECKIE BEIIECTBA, 3HAUCHUE U CTPOCHUE
42. OpraHuvecKre BEemeCTBa KJISTKH: YTICBOIbI JIUTHIB.

43. benku: cocTaB, CTPOCHHE MOJICKYJI, 3HAUCHUE.

44. HykenHOBbBIE KMCIOTHI: BUJIbI, CTPOCHHE, 3HAUCHHE.

45, TIpokapuoTrndeckasi KJIeTKa: CTpOCHHE U (yHKIITMOHUPOBAHHUE.

46. baktepun. Bupychs.

47. Oprasouibl 3yKapuOTHYECKOMN KIETKHU.

48. Iluromnazmarudyeckas MeMOpaHa: CTPOCHHE, MEMOpPaHHBII TPAHCIIOPT BEUIECTB.
49. HacnencTBeHHBIH anmapar KJIETKH: sIpo, HA00p XpOMOCOM.

50. DHepreTUvecKuii 0OMEH B KJICTKE.

51. TlnacTudeckuii 0OMEH Ha IpUMepe OMOCHHTE3a OCIIKOB.

52. )Ku3HeHHBIN UK KJIeTKA. MUTO3.

53. Obpa3zoBanue ramer. Meiio3.

54. DMOpHOHAIBHOE PAa3BUTHE M MOCTAIMOPHOHAILHOE Pa3BUTHE KUBOTHBIX.
55. I'eneTnka kak Hayka. MeTo1pl H3y4EeHHsI HACTIEACTBEHHOCTH.

56. OcHOBHBIEC 3aKOHOMEPHOCTH HACIICIOBAHUS U TIOHSTHS TCHETUKH.

57. Ilepsslii u BTOpO#t 3akonbl ['. Menaens.

58. 'enetnyeckue 3akousl . MeHnens.

59. CuemieHHOE HacleI0BaHUeE.

60. HaciienoBanue npu3HaKoB, CIICTIJICHHBIX C ITOJIOM.

61. BzanmoelicTBIE TEHOB.

62. Bunibl n3MeHunBOCTH. Moau(uKaimm.

63. HacrenctBenHast ©3MEHYMBOCTh. MyTanuu.

64. Cenexius kak Hayka. OpomMalrHuBaHHe. METOIbI CEJICKIINH.

65. 3akoH romMonornyeckux psaaoB. COBpeMEHHBIE JOCTHXKEHUS CETICKITHH.
66. Teopus PBOIOIIMK KUBOTO HA 3eMIIE.

67. OBomonnonHas teopus Y. JlapBuHa.

68. EctecTBeHHbII 0TOOP: (POPMBI 1 MEXAHU3MBI.

69. [IprcrocoOICHHOCTh U €€ OTHOCHTENBHBIN XapaKkTep.

70. Kputepun u CTpyKTypa BHIA.

71. TlonmynsAuus KaK eIWHUIA IBOJIOLUU: Apel(d TeHOB, MOMYISIIMOHHBIC BOTHBI.
72. I'maBHBIC HAPABICHUS 3BOJIONUU. MaKpO- U MUKPO- IBOJIFOIIHS

73. DBONONMS PACTUTETHFHOTO MUpa Ha 3eMIIe.

74. DBotolus )KUBOTHOTO MHUpa Ha 3eMIie.

75. Teopust MPOUCXOKIACHUS )KU3HU.

76. TIporcxokIeHUE YeIoBeKa.

77. buocepa: coctaB U CTpOCHHE.

78. CocrtaB 1 (hYHKITMOHHPOBAHKE OMOTEOIIEHO30B. [IHIIeBhIe 1Ienu U CeTH.
79. Vzmenenune Ouocdepsl mof 1eHCTBUEM YEIOBEYECKOM NESTENbHOCTH.

Bonpocs! a1 3xk3aMeHa
. Kpurepun xu3Hu. YpOBHU OpraHu3aliy )KUBOH MaTEPHH.
. OCHOBHBIE NOJIOXKEHUS KIETOYHON TEOPHH.
. Oco0eHHOCTH CTPOEHUS KIETOK MPO- U YKapuOT.
. XMMHMUYECKHUH COCTAB KJIETKU: HEOPTraHUYECKUE BEIIECTBA, 3HAYCHUE U CTPOEHUE.
. Ctpoenue u GyHKIIMH OEITKOB.
. YTJI€BOABI U JIUMIUABI, CTPOCHUE U (PYHKIHH.
. Hyxnennoseie kucnotel. JIHK. Ctpoenue u dynkuuu. Pernukauus JAHK. Ctpoenue u BujbI
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PHK.
8. Opranounipl 3yKapuoOTHYECKOMN KIETKH.
9. Ctpoenue u pyHKIMH s7pA.
10. Ctpoenue u GpyHKIMN MEMOpaHbI YYKapUOTHUECKON KIETKH.
11. MemOpaHHbBIE OPraHOM/IbI 3YKapHOTUYECKON KIIETKH, CTpOEHUE U (DYHKIUH.



12. HememOpaHHbIE OpraHOM bl 5YKaPHOTHUECKON KIETKH, CTPOCHUE U (DYHKITHH.

13. DHeprernueckuii OOMEH B KIETKE W €ro CYIIHOCTb. AjeHO3uHTpHudOChHOpHAs KHCIIOTA.
Crpoenne U QyHKITUH.

14. ®otocuHTE3, CTAANH, 3HAUCHHUE.

15. IInactuueckuii oOMeH Ha mpuMepe OuocuHTe3a Oenka. JTanbl OnocuHTE3a OernKa.

16. Peanmuzarust HacieacTBeHHOW WHGoOpManuu. ['eHeTHYecknili Koa M ero cBoiicTBa. Peakiuun
MaTpUYHOTO CHHTE3a. [IpUHINI KOMIUIEMEHTaPHOCTH.

17. )Ku3HEeHHBIN UK KIETKH, €r0 IEPUOJIBI.

18. Hnrepdaza u e€¢ mepuoapl. IloaroroBka KIETKH K JeJIEHHIO. MHUTO3 M ero OMOJIOTHYECcKOe
3HaYCHHE.

19. Bupycsl - HeksieTouHble (HopMbI KU3HH. OCOOCHHOCTH OpTraHU3aIIH.

20. Opranusm Kak equHoe 1enoe. TkaHu, opraisl, CucTeMbI OpratoB. ['omeocras.

21. ®opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIOuYas BET€TaTUBHOE) M IMOJoBoe. Bujibl
0ecroi0ro pa3MHOKEHUSI.

22. TlonoBoe pazmHOxkeHue. OOpa3oBaHME M pa3BUTHE TOJOBBIX KiIeTOK. CnepmaTorenes u
oorene3. CTpoeHHE MOJOBBIX KJIETOK.

23. Meiio3. Craguu Mmeiios3a. IloBenenne xpomocoM B Meiioze. Kpoccunrosep. buonoruueckuii
CMBICJ M€#03a 1 OJIOBOTO Mpoliecca.

24. OmionoTBOpeHHE W SMOpPHOHANBHOE Ppa3BUTHE KHUBOTHBIX. MHIMBHIyaldbHOE pa3BUTHE
opranu3MoB (oHToreHes). Ctaguu 3MOpHOreHesa JKUBOTHBIX (Ha IPUMEPE JIATYIIKN).

25. Craguu nocTAoMOPHOHATBHOTO Pa3BUTHUS Y KUBOTHBIX U YEJIOBEKa.

26. PaszMHOXeHHME U pa3BuTHE pacTeHuid. ['amerodur u cropodut. Meiio3 B KU3HEHHOM IIHKIIE
pacteHuil. J[BoliHOE OIIOAOTBOPEHUE Y IIBETKOBBIX PACTEHUH.

27. I'enernka Kak Hayka. MeTOAbI H3y4eHUsI HacIeACTBEHHOCTH. OCHOBHBIC IOHSATHUS T€HETHUKH.

28. OcHOBHBIE 3aKOHOMEPHOCTHU HaclefoBanus. [ eneTnyeckue 3akoHbl [.Menpaens.

29. CueruieHHOE Hacaea0BaHue. XpOMOCOMHAs TEOPHs HACTEACTBEHHOCTH.

30. HacnenoBaHue mpU3HAKOB, CLIETIJICHHBIX C MTOJIOM.

31. B3aumosaelicTBrE T€HOB.

32. 3aKOHOMEPHOCTH U BU/IbI U3MEHYMBOCTH. Moaudukanuu.

33. HacnenctBeHHas M3MEHYUBOCTh. MyTanuu.

34. I'enetuka yenoBeka. MeTosbl M3ydeHUs] TeHETUKU deroBeka. HacnencrBeHHble 3a00seBaHUS
yesioBeKa. ['eHHbIe 1 XpOMOCOMHBIE O0JIE3HU YEIOBEKa.

35. Cenexuus kak Hayka. OpomMaltHuBaHue. MeTOo/Ibl CENIeKLIUH.

36. 3akoH romoJsiornueckux psiyioB. COBpeMEHHBIC TOCTHUKEHUS CeNeKINU. KiieTounast MHKeHEepHsl.
MeToabl KyIbTyphl KJIETOK U TKAaHEH PacTeHUH U )KUBOTHBIX. XpPOMOCOMHAsl M T€HHAsl HH)KEHEPHUS.

37. OBomonnonHas Teopus Y./ lapsuna.

38. EctecTBeHHbII 0TOOP: (POPMBI M MEXAHU3MBI.

39. Ilpucnoco6IeHHOCTh U €€ OTHOCUTEIIbHBIN XapaKTep.

40. Kpurepuu u cTpykTypa Buaa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKposBoironuu. [lytu u
croco0Obl BUI000pa30BaHusl.

41. Tlonynsuus Kak eMHNALA 3BOIOLUHU. DJIeMeHTapHble (DaKTOPBI (ABUKYIIHE CHIIBI) SBOITIOIHH.

42. I'maBHBIC HaINlpaBIEHUS dBOTONUHA. MaKpO- U MUKPO- SBOJIOLIHS.

43. Teopust IPOUCXOXKICHUS KU3HH.

44. OcHOBHBIE 3TaIlbl SBOJIIOIMH paCTUTEIbHOTO0 MUpa Ha 3emiie. OCHOBHbIE apOMOP(O3bI.

45. OCcHOBHBIE 3TaIlbl BOJIOIMH KUBOTHOT'O MUpa. OCHOBHBIE apOMOP(O3BI.

46. CoBpemeHHas cHCTeMa OpraHudeckoro mwupa. [IpuHIMIBI KiIaccu(UKAlMU OpPraHU3MOB.
OCHOBHBIE CHCTEMATHYECKHE TPYIITBI OPTaHU3MOB.

47. TIpoucxosxJeHue yesroBeka — aHTpornoreHes. JApmwkymie cuibl ((pakTopbl) aHTPONOTeHEe3a:
Ouonoruueckue, comnuanbHbie. OCHOBHBIE CTaJAMM aHTpororeHe3a. CXO/ICTBO ueloBeKa C >KUBOTHBIMHU.
Cucremarudeckoe moyiokeHue yenoneka. OTIUUMs 4eT0BeKa OT KUBOTHBIX.

48. buocdepa: coctaB u cTpoeHHE.

49. CoctaB 1 (pyHKIMOHMpPOBaHUE OMOreo1eH030B. [InieBble enu U CeTH.

50. Uzmenenne Ouochepsl Mo ASHCTBUEM YETTOBEYECKON ACITEIHHOCTH.



IIpumepHbIe TEeMbI HHANBUAYAJBHBIX IPOEKTOB

1. McTopus oTkpbITHs KieTKH. KileTouHas Teopusi CTPOESHUSI OPraHU3MOB.
2. MeTobl MOJIEKYIISIPHOM M KJIETOYHOH OMOJIOTHH.

3. [IpakTHueckoe 3Ha4eHHe MPOKAPUOTHUUECKUX OPraHU3MOB (Ha MpUMepax KOHKPETHBIX BUIOB).

4. Bupycsl. OcoO€HHOCTH OpraHU3aliy 1 3HaYCHHUE.

5. Uctopust pa3BuTHs 3BOTOIMOHHBIX uaen 10 Y. J[apsuna.

6. Xemocunres. Paznoobpa3ue opranu3mMoB - XeMOCHHTETHKOB.
7. IBMKEHUS y paCTCHHIA.

8. CoBpeMEeHHbIE MTPEICTABJICHUS O 3apOXKACHUH KU3HU. PaccMOTpeHHE U OlleHKa pa3IMuHbIX

TUIIOTE3 IPOUCX0XKICHMUS.
9. CoBpemMeHHBIH 3Tall pa3BUTUS YyeaoBeuecTBa. UenoBeueckue packl. OnacHOCTh pacu3Ma.

10.

oOrrecTBa.

1.
12.

BOSHeﬁCTBHe YCJIOBEKA Ha IIPpHUPOAY Ha PA3JIMYHBIX 3TallaX pa3BUTHA YEJIOBCUCCKOI'O

AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHH M BO30YIUTEIN OOJIE3HEH.

Bnusiane KypeHwus, yrmoTpeOaeHHsI alKoroysl 1 HAPKOTHKOB POAUTEISIMHA Ha SMOPHUOHAIBHOE

pa3BuTHE peOCHKA.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

depMeHTH, U UX pojib B opranu3me. Hapyiienus npu ux HerocTaTke U U30bITKE.
['opMoHBI 1 UX pOJIb B opranu3mMe. Hapymienust mpu ux HeJOCTaTKe U U30BITKE.
3HayeHue GorocuHTe3a. BausHue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (POTOCUHTE3A.
Meroasl n3y4eHus: MaKpOIBOJIFOLUH.

CumOM03 B )KU3HU PACTEHUH U KUBOTHBIX.

buonuka. TexHuyeckuil B3rJsi1 Ha )KUBYIO IPUPOLY.

buonornyecku aktuBHble 100aBKU. [lonb3a uam Bpen A opraHu3ma yelloBeka.
buopuT™mBI KHU3HU.

Bnusinue MOOMIIBHBIX Tene(OHOB Ha OpraHU3M YeJIOBEKA.

DKOJOTUYECKHE KPU3HUCHI U UX IPUYUHBI.

bonesnu, u3smeHuBIIE MUP.

Huddys3us B )KU3HEAEATETbHOCTH KUBBIX OPTaHU3MOB.

[InecHeBble TpHOBI B ’KU3HU YETIOBEKA.

Aneprus u ee IpU4HHBI.

MeTto1bl H3y4eHMsI TEHETUKHU Y€TI0BEKa.

Meanko-reHeTuuecKoe KOHCYJIbTHPOBAHHUE.

MenuuHcke 6MOTEXHOIOTHH.

Mexanu3msl (HOpMHUPOBAHUS YCTOMYMBOCTH K @aHTUOMOTHKAM U c11OCOObI OOpHOBI ¢ HEMl.
ITprucnocoOaeHHOCTh OPraHU3MOB KakK pe3yJabTaT MUKPOIBOJIOIMH. [Ipumepsr

MIPUCTIOCOOJICHUH Y OpTaHU3MOB.

32.
33.
34.
35.
36.
37.

buonoruueckue MeTo 161 00PHOBI C BPEIUTENSIMH PACTEHUN.

OcHOBHBIE MPUHIIUIIBI OXpaHbl TPUPOoAbl. Oc000 oXpaHsieMble TPUPOIHBIC TEPPUTOPHH.
KnonupoBanue: Hay4HbIE U STUYECKHE TPOOTIEMBI.

OUTOHLNIbI KOMHATHBIX PACTEHUI HA CTPAXKE HAIIIETO 310POBbSI.

Brnusinue GUTOHIIMIOB Ha COXPAHHOCTH MUILEBLIX MTPOIYKTOB.

Cobaxu mopojbl «Takca» (MOKHO BBIOpATh JIO0YIO APYTYIO OPOIY IO BEIOOPY

oOyuJaromerocs).

38.
39.
40.

CoBpeMeHHBIE B3IJIS1bl HA IPUPOY CTAPEHHUS.
AHTpPOIIOT€HHBIE YKOCUCTEMBI.

JlexapcTBeHHbIE pacTeHMst boTannueckoro caja BopoHexxckoro arpapHoro yHuBEpCUTeTA.



IMpuioxenue 1

JIueT mepuoanyecKnX NpPOBepPoOK padoyeil MporpaMmsl
U HHGOpPMALUs 0 BHECEHHBIX H3MEHEHHUSIX

[ToTpebHOCTH
JIOJIDKHOCTHOE JTUTIO, B KOPPEKTUPOBKE
MIPOBO/IMBILIEE yKa3aHueM WNudopmanus 0 BHECEHHBIX
npoBepky: ©.1.0., Jlata COOTBETCTBYIOIIUX W3MEHECHUSX
JIOTKHOCTh paznenoB paboueit
IPOTPAMMBI
CKOppeKTUpPOBAHBI
Tpesicenarers JUTEpPATypHbIE  MCTOYHUKH,
HpeIMETHOI Ja JJIEKTPOHHBIE
(LHKITOBO) IT. 3.2 MOJHOTEKCTOBBIE  PECYPChI
KOMICCHI 110 Mpotoko Pl;lé jt.l.zﬂ I};I?XISI’{OI/I OMOJIMOTEKH
CIICIUAIIBHOCTH Nel ot ’
35.02.05 29082023 I. rporpamma OOHOBJICHBI CBEJICHUS O
aKTyaJlu3UpOBaHa | MPOTPAMMHOM OOECHEeUeHHUU
M s 2023-2024 00ILero Ha3HAYEHN,
o : yueOHOro roja MIePECMOTPEHBI TTOMEIIICHHS
s JUISL BEJICHUS
00pa3oBaTeILHOTO IIpolecca
IIpencenarens
MpeIMETHOU
(UMKIIOBOIA) PaGouas
KOMHCCHH I10 [IpoTokon nporpamMmma
CIICUUAIIBHOCTH Ne3 ot aKTyaJIM3upoBaHa HET
35.02.05 27.05.2024 r. | mus 2024-2025
/ y4eOHOro rojaa
2
[Ipencenareins
NIPEIMETHOU
(LMKIIOBOM) KOMHUCCHH n Nel PaGouas nmporpamma
110 CICTNAILEHOCTH of(z)g(.)(l)(g 20225 aKTyaau3HpPOBaHa JUIs et

35.02.05
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2025-2026 yaebHOTO
roza
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