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1. IlosicHUuTeIbHAS 3alIUCKA

Copeprxanue paboye mporpaMmsl o yueOHOMY rpeaMety «buosorusy pazpadoTaHo Ha
OCHOBE:

e CHHXpOHHU3aUMU obOpasoBaTenbHbIX pesynsratoB  @I'OC COO  (IMYHOCTHBIX,
npenMeTHbiX, MeranpenMetHeix) u ®I'OC CIIO (OK, IIK) c¢ yderom mnpoduibHON
HaIpPaBJICHHOCTH MPOGECCUn/ CIIeIUaTbHOCTH;

e YHTErpallud M NPEEMCTBEHHOCTU COJEpKaHUs 1o npeamery «buonorus» u
coJiepKaHus yueOHBIX AUCUMIUINH, Tpodeccnonanbubix moayiet @I'OC CIIO.

1.1 MecTto yuye0HOro mpeaMera B CTPYKType OCHOBHOIl o00pa3oBaTe/bHOM
NMPOrpamMMbl
VueOHblii mnpenmer «buomorus»» wu3ydaercss B pamMkax — o0uieoOpa3oBaTeNbHON
IOArOTOBKM OCHOBHOM 00pa30BaTelNbHOM MPOrpaMMbl CPEIHEro MPOo(eccuOHAIBHOro
oOpazoBanus (ganee — OOIICIIO) no cnenuansHocTH 09.02.11 «Pa3paboTka u ymnpaieHue
IpOrpaMMHBIM oOecTieyeHrneM». Ha 0a3e OCHOBHOTI'O 00111ero 00pa3oBaHus.

1.2 Henn u 3a1a4m y4eOHOro nmpeamera

Peanusanus nporpammel yueOHoro mpeamera «buonorus» B crpyktype OOII CIIO
HalpaBJieHa Ha JJOCTH)KEHUE 1€ 10: OCBOEHUIO 00pazoBaTenbHbIX pe3yiapTatoB PI'OC COO:
muuHocTtHbIe (JIP), metanpeamerasie (MP), mpeamernsie 6azoBoro yposHs (I1P 6), moaroroske
oOyJaronmxcss K OCBOCHHIO 00X U npodeccuoHanbHbIX KomnereHuii (manee — OK, I1K) B
coorBerctBur ¢ ®I'OC CIIO mo crnenuansaocTrn(09.02.07 «MHPOpPMAIIMOHHBIE CHCTEMBI H
POrpaMMHUPOBAHUE)

B paboueii mporpamme mpeaycCMOTPEHO MPOBEAECHUE MPAKTHUYECKUX 3aHATHH B Gopme
PAKTHYECKOW TOATOTOBKM B BHJIE BBIMOJIHEHHS OTICIBHBIX BUIOB paboT, CBSA3aHHBIX C
Oynyuieii npodeccruoHanbHON 1EATENbHOCTHIO.

Ilenp wu3yuenuss ydeOHOro mnpenmera «buonmorus» - oBlageHHE OOYYAOIIUMUCS
3HAHUSMH O CTPYKTYpHO-(PYHKIIMOHAIBHOW OPTaHM3allMH XHBBIX CHCTEM pa3HOTO paHra H
npuoOpeTeHre yMEHHH HCHOJb30BaTh 3TH 3HAHUS IS TPAMOTHBIX ACWCTBUN B OTHOIICHUH
00BEKTOB KMBOW MPUPO/IBI U PEILICHUS PA3IMYHBIX KU3HEHHBIX TPOOJIEM .

B cootBerctBun ¢ OOII COO conmepkaHue mporpamMmbl HallpaBJICHO Ha JOCTH)KCHUE
CIIEIYIOIMX 3a/1a4:

1) ocBoeHue 00yYarOUIMMHUCS CHCTEMbI 3HAaHUH O OMOJIOTMYECKUX TEOPHUSX, YUCHUSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MPaBHJIaX, CIYXAIMX OCHOBOW misi (opMUpOBaHUS
MPEACTaBICHUNH O ECTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HaHUS,
CTPOCHHUH, MHOTOOOpa3uH M OCOOECHHOCTSX >KMBBIX CHCTEM DPAa3HOI'O YPOBHSI OpPraHU3alLlUH,
BBIJJAIOIIMXCS OTKPBITHSX U COBPEMEHHBIX HCCIIEI0BAHUSIX B OMOJIOTHU;

2) popmupoBaHue y 00ydaronyxcs Mo3HaBaTeIbHbIX, NHTEIUICKTYaIbHbBIX U TBOPYECKUX
crocoOHOCTEH B IMpoliecce aHaM3a JaHHBIX O MYTSIX PAa3BUTHSA B OMOJIOTMHU HAYYHBIX B3TJISIOB,
UJIeH U TOAXO0JI0B K U3YyUEHU IO )KUBBIX CHCTEM PAa3HOI'0 YPOBHS OpraHU3alllH;

3) craHoBieHHE y oOydyarommxcs OOLIeld KyJIbTYphl, (YHKIIMOHAJIBHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHUU OOBSICHSTH M OLICHUBATH SIBIICHUS OKPY’)KAIOLIET0 MHUpA KUBOH NMPUPOIBI HA
OCHOBAaHUU 3HAHUH U OIBITA, MOJIYYCHHBIX TPU U3YUCHU U OUOJIOTHU;

4) popmupoBaHue y 00yHarOmMXCcs YMEHUI HILTIOCTPUPOBAThH 3HAYCHHE OO0 HYECKUX
3HaHWW B TPAKTUYECKOW JEATEIIFHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOIOTUiA;

5) BocnuTaHuE YOEXKIEHHOCTH B BO3MOXXHOCTH IO3HAHUS YEIOBEKOM >KUBOW TPUPOJIBI,
HE00X0IMMOCTH OEpEKHOTO OTHOIICHHS K HEH, COOTIOICHUS TUUECKUX HOPM TIPH IIPOBEACHHU U
OMOJIOTUYECKUX U CCIIeIOBAHUM;

6) oOco3HaHHE IIEHHOCTH OHOJOTMYECKMX 3HAHMH Ui TOBBIILICHUS YpPOBHS
9KOJIOTHYECKOU KYJIBTYPBI, 15l (JOPMUPOBAHU ST HAYYHOTO MHPOBO33PEHUS;



7) IpUMEHEeHHE MPUOOPETEHHBIX 3HAHNUW U YMEHUH B IIOBCEJHEBHOM JKU3HH JIJISI OIICHKH
NOCTICICTBUI CBOEH [EATENbHOCTH IO OTHOIICHUIO K OKpY)KaroLled cpene, cOOCTBEHHOMY
3I0POBBIO, 000CHOBAHUE U COOIIOZICHHE MEP POPIIAKTUKH 3a00JIEBAHUIA .

B nmpomecce ocBoeHuss ydeOHoro mpeamera «buosorus» y  oOydarommxcs
IeJIEHaNpaBJIeHHO (POPMHUPYIOTCS YHUBEpcallbHble YueOHbIe AeicTBuUs (Hanee — YY 1), BKitoyas
dbopMUpOBaHUE KOMIIETCHIIMM B 00JIacTU  Y4eOHO-HCCIIEIOBATEILCKOH H  TPOCKTHOMU
JIeSITEIbHOCTH, KOTOPBIE B CBOKO O4Yepelh OOCCIEYMBAIOT MPEEMCTBEHHOCTh (DOPMHPOBAHUS
ob6mmx kommereHuit @I'OC CIIO0.

®opmupoBanue YVYJl opueHTHpOBaHO Ha MNPOPecCHOHATBHOE CaMOOMpPEIeICHNE
oOyJaroIuxcs, pa3BUTHE 0a30BBIX YIPABICHYECKUX YMEHHH 10 IUTAHUPOBAHHWIO U
MPOCKTHPOBAHHIO CBOETO MPOPECCHOHATBLHOTO OYAYIIETO.

1.3. Obmas xapakTepucTUKa y4eOHOro npeamera

VYueOHbIil npeamer «buonorus» msydaercs Ha 0a30BOM ypOBHE. YUeOHBIM NpeaMmer
«buonorus» MMeeT MEXIUCHUILUIMHAPHYIO CBS3b C IpeAMETaMH 0011e00pa3oBaTelbHOIO0 U
JUCUHUIUIMHAMU  o0IuenpodeccuoHaabHOro Hukia «be3omacHOCTh  KHU3HENESATEIbHOCTHY,
«udppoBbIe TEXHOIOTHH B OTPACITH )KUBOTHOBOJICTBAY, TAK)KE MEXKAUCIUILIMHAPHBIMU KYpCaMH
(manee - MJK) mnpodeccnonanmpHoro 1ukiaa «TexHONOrus pa3pabOTKH MPOrpaMMHOTO
oOecrieyeHus» U MpodeccuoHaTbHBIMU MOYIIMH «OCyIlEeCTBIIEHUE HHTET pallii TPOT' PAMMHBIX
MO JICI».

VYuebusiii mnpenmer «buomorus» wuMeeT MEXIUCHUIUIMHAPHYIO CBSI3b C y4eOHOM
JMCUUIUTMHON «Bblmonnenue gusnko-reorpaduyeckoro ananumsa teppuropun Poccun u mupa»
B YacTU pa3BUTHS MaTeMaTH4eCKOW M, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, a TaKke
dbopMUpOBaHUS OOIMX KOMIETEHIHH B cdepe paboThl ¢ MHPOpPMAIUEH, caMOOpraHu3alui 1
CaMOYIIPaBJICHU L, KOMMYHHKAILIUH .

ConepxaHue y4yeOHOro TpeAMeTa HampaBJIeHO Ha JIOCTH)KEHHE JIMYHOCTHBIX,
METanpeAMETHBIX U IIPEIMETHBIX Pe3yJbTaToB 00ydYeHus, perijdameHTupoBanHbIXx PT'OC COO.

B mpopumibHyl0  COCTaBIAIOIYyI0 1O  NpPEIMETy  BXOJUT  MPO(ecCHOHATbHO
OPUEHTHUPOBAHHOE COJIEP)KaHUE, HEOOXOAUMOE IsT (POPMUPOBAHUS Y OOYUAIOITHXCSI OOIIMX U
npodecCuOHAIBHBIX KOMITIETEHITUH .

B mporpamme mo yuebHomy mnpenmery «buonorus», peanusyeMoi Mpu MOArOTOBKE
o0ydarolmxcsi Mo CHEUaIbHOCTAM, MNPOPUIbHO-OPUEHTUPOBAHHOE COJEpKAHUE HAXOAMUT
OTpakKeHHE B TEMaX:

Tema «Coo0miecTBa 1 3KOJIOTTIECKUE CUCTEMBI»;

Tema «Opranu3Mbl 1 OKpyKaroliasi cpeaa.

1.4. llnanupyemble pe3yJbTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa
B pamkax mporpammsl yueOHOTO mpeamMera «bronorus» o0ydarommMucs OCBanBarOTCs
JMYHOCTHBIE, METANPEIMETHBIC U MPEAMETHBIE PE3yJbTaThl B COOTBETCTBUHU C TPEOOBAHUSIMU
OI'0OC COO: muunoctHbie (JIP), meranpenmernsie (MP), nmpenmernbie aisi 0a30BOT0 YPOBHS
uzyuenus (ITP 6):
Tabauia 1

Koapl pe3ynpTaroB | [TmaHupyeMble pe3yIbTaThl yueOHOTO MpeaMeTa

JInunoctHble pe3ynbrathl (JIP)




JP. 1

I'paxxaaHCcKOro BOCHIUTAHMS

c(OPMUPOBAHHOCTh TPAKIAHCKON MO3UIUU OOYYAIOIIETOCs Kak
aKTUBHOT'O U OTBETCTBEHHOT0 YJIEHA POCCUHCKOTr0 O0IIECTBA;
OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX IpaB M OOS3aHHOCTEH,
YBAKEHUE 3aKOHA U IIPABOIIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH NIPHU
CO3MaHUMU  YYEeOHBIX  MPOEKTOB, PpEIICHHH  y4eOHBIX U
ITO3HABATEIIbHBIX 3a1ad4, BBIIIOJIHCHU U OMOJIOTrNYECKUX
JKCIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3UIIUIO IO OTHOIICHHUIO
K SBJICHUSIM COBPEMEHHOM )KU3HU U OOBSACHSTH €€;

YyMEHHE YYMUTHIBAaTh B CBOMX JCHCTBUAX HEOOXOJIMMOCTb
KOHCTPYKTMBHOI'O  B3aUMOJCHCTBUSA  JIIOAEH C  pasHBIMHU
yOeXKIECHUSAMH, KYJbTYPHBIMA I[EHHOCTSMH W  COLIMAJIBHBIM
MOJIOKEHHEM;

FOTOBHOCTb K COTPYIHMYECTBY B IIPOLIECCE COBMECTHOIO
BBIITOJIHEHUSI Y4E€OHBIX, MMO3HABATEJIBHBIX M HUCCIEIOBATENBCKUX
3a]a4, YBaXXUTEIbHOE OTHOIIEHHE K MHEHHIO OMNIOHEHTOB IpPH
00CYJIEHUHU CIOPHBIX BOIPOCOB OMOJIOTMUECKOTO COAECPIKAHUS;
TFOTOBHOCTB K TYMaHUTapHOM M BOJIOHTEPCKOM JACSITEIIbHOCTH;

JIP. 2

IlaTpuoTHYECKOT0 BOCIIUTAHHUSA

c(hOpPMHUPOBAHHOCTh POCCHICKOM TPaXTAHCKOW HWICHTHYHOCTH,
MaTpuoTU3Ma, YB@XKEHUA K CBOEMY  Hapody, 4yBCTBa
OTBETCTBEHHOCTH Iiepe PoauHOM, ropaocTy 3a CBOM Kpaid, CBOKO
Poauny, cBOMl Ss3bIK W KYJIBTYpY, HpPOLUIOE W HACTOSIIEe
MHOT'OHallMOHAIBHOT 0 Hapoaa Poccuu;

HEHHOCTHOC OTHOUMICHUC K MPHUPOJHOMY HACIICAUTIO U TaMATHHUKaM
MPUPOJIBI, JOCTHXeHUusM Poccuum B Hayke, HCKYyCCTBeE, CIOpPTE,
TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh ~ OLIGHMBATh BKJAJ POCCHUICKMX YYEHBIX B
CTAaHOBJICHME U pa3BUTHE OHOJIOTHH, TOHMMaHUE 3HAYCHUS
6I/IOHOFI/II/I B MMO3HAHHWH 3dKOHOB MPUPOABLI, B JKU3HU YCIOBCKA U
COBPEMEHHOI'0 O0IIECTBA;

ujeitHas yOeKIeHHOCTb, TOTOBHOCTh K ClIy>keHHI0 OTedecTBy U
€ro 3alTe, OTBETCTBEHHOCTH 32 €ro CyI50Y;

JIP. 3

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA

OCO3HAHME IYXOBHBIX [IEHHOCTEN POCCUKCKOr0 HApOIa;
c(OpMUPOBAHHOCTb HPABCTBEHHOT' O CO3HAHU S, ITHUYECKOT'0
MOBE/ICHUS;

CIIOCOOHOCTh OLICHUBATL CUTYyalluIO U MIPUHUMATb OCO3HAHHBIC
peuieHus, OpuEHTUPYSACh Ha MOPAJIbBHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOMYMBOTO
Oymymiero;

OTBCTCTBCHHOC OTHOUICHUC K CBOUM POAUTECIIAM, CO3JaHUIO0 CCMbU
Ha OCHOBE OCO3HAHHOT'O PUHSATHUS IECHHOCTEN CEMENHOM )KU3HU B
COOTBETCTBUH C TpaaAuLIUsAMU HapoaoB Poccuu;

JIP. 4

ICTETHYECKOr0 BOCIIUTAHMSA
9CTETHYECKOE OTHOLICHHE K MUPY, BKJIIOYAs 3CTETHKY ObITa,




Hay4HOr0 ¥ TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTa, TPY/Ia,
00I1IeCTBEHHBIX OTHOIICHUIH;

IIOHUMAaHHEC OMOIINOHAJIBHOT O BOSI[eI\/'ICTBI/ISI )KHBOfI HpI/IpOI[I)I uce
I[EHHOCTH;

TOTOBHOCTH K CaMOBBIpa)KCHI/IIO B pa3HBIX BUIaX I/ICKYCCTBa,
CTpeMJ’IeHI/IG HpOfIBJ’IS[TI) KadeCcTBa TBOp‘IeCKOﬁ JIMYHOCTH,

JIP.5

Pu314ecKOro BOCHUTAHMSA:

MIOHMMaHME U pealin3alus 310pOBOro u 6e3omnacHoro oopasa
KHU3HU (310pOBOE MUTAHUE, COONIIOJICHINE TUTUEHUUECKUX ITPABIIT U
HOPM, cOaTaHCHPOBAHHBIN PEXKUM 3aHATHH U OTIIbIXA, PETYJISAPHAs
¢bu3nyeckas akTHBHOCTb), OEpEKHOr 0, OTBETCTBEHHOI'O U
KOMIIETEHTHOT O OTHOILEHUS K COOCTBEHHOMY (PU3HUECKOMY U
MICUXHYECKOMY 370POBEIO;

MIOHMMaHMe LIEeHHOCTH IIPAaBUJI MHIUBUAYaAIBHOTO U
KOJUJIEKTUBHOT'O 0€3011aCHOTO MIOBEJICHUS B CUTYaIUSX,
YTPOKAIOIMINX 3I0POBBIO U KU3HU JTFO/ICH;

OCO3HaHMeE MMOCIEACTBUM 1 HENPUATHE BPETHBIX IPUBBIYEK
(ynotpebieHust alnKorossi, HApKOTUKOB, KypeHus);

JIP. 6

TpynoBoro BocnuraHus:

TOTOBHOCTB K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa,
TpyAoIo0ue;

TOTOBHOCTB K aKTUBHOH JESITEIbHOCTU TEXHOJIOTHUECKON U
COIIMAJIbHOM HAMPABJICHHOCTH, CIIOCOOHOCTh MHUITUUPOBATH,
MJIAHUPOBATh U CAMOCTOSITEILHO BBITOJIHSTH TAKYIO JESITeIbHOCTB;
MHTEpPEC K Pa3Tu4HbIM chepaM npodeccruoHanbHOM AeITeNbHOCTH,
yMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOP Oy Tymieit mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbI;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPa30BaAHUIO
Ha TPOTSDKCHHUH BCEH KHU3HMU;

JP. 7

IK0JI0rHYEeCKOr0 BOCIIUTAHUA ;

IKOJIOTMYECKH 11€7IECO00pa3HOE OTHONIICHHE K IIPUPO/IE KaK
HMCTOYHUKY KM3HU HA 3eMJIe, OCHOBE €€ CYIIECTBOBAHHS;
MOBBINIICHUE YPOBHS KOOI UYECKOU KYJIBTYPhI: IPUOOpETECHUE
ONbITa MJIAHUPOBAHMUS MOCTYIIKOB U OI[EHKH MX BO3MOKHBIX
MOCJEACTBU N JIs1 OKPYIKAIOIIEH Cpebl;

OCO3HaHUE Ir100aTFHOT0 XapaKkTepa YKOJIOTHUECKUX TPoOIeM U
MyTeW UX peuieHus;

CIOCOOHOCTH MCIOJIB30BAThH MPUOOpETaeMble TPU U3YUYECHU U
OMOJIOTUY 3HAHUS U YMEHHUS TIPH PEIICHUH TTPOOIIeM, CBI3aHHBIX C
parMOHAIBHBIM MTPUPOIOTOJIb30BaHU EeM (COOITI0ICHUE TTPaBHIT
MOBE/ICHUS B TIPUPO/IE, HAIIPABJICHHBIX HA COXPAaHEHHUE PABHOBECHS
B 9KOCHCTEMAaX, OXpaHy BUJOB, 3KOCHCTEM, Ouochepsl);

AKTUBHOE HEMPUATUE IEUCTBUN, TPUHOCSIINX BPEl OKPY>KAIOIICH
MPUPOTHON Cpelie, yMEHHUE TPOTHO3UPOBATH HEOJIar OMPUSITHRIS
3KOJIOTUYECKHE MOCIEACTBUSA MPEANPUHUMAEMBIX IEUCTBUI U
MpeI0TBpAIlATh UX;

HaJIMYKE PA3BUTOI0 IKOJIOTUUECKOT O MBIIIUICHH S, KOO NUECKOM
KYJIBTYPBI, OTTBITA ICATEILHOCTH YKOJIOTHUECKON HAITPABICHHOCTH,
YMEHHUS PYKOBOJCTBOBATHCS HMH B IO3HABATEIBHOM




KOMMYHUKAaTHBHOW U COLMAIbHOM IPAKTUKE, TOTOBHOCTH K
Y4YacTHIO B IIPAKTUYECKOM AEATEIBHOCTH 3KOJIOTMUECKON
HaIpaBJIEHHOCTH;

JIP. 8

IleHHOCTH HAYYHOTO MO3HAHMA:

c(OopMUPOBAHHOCTH MUPOBO33PEHHU S, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO HA IMAJIOTE KYJBTYpP, CTOCOOCTBYIOIIETO
OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUPE;
COBEPILECHCTBOBAHUE A3bIKOBOM U YATATEIICKOU KYJIBTYPBI KaK
CpeJICTBa B3aUMO/ICHCTBUS MKy JIFOJIbMH U MIO3HAHUS MUPA;
MOHMMaHHeE crel (UK OMOJIOTUH KaK HAyKH, OCO3HAHUE €€ POJIU
B QOpMHPOBAHUY PALIIOHAILHOTO HAYYHOT'0 MBIIIUICHU S, CO3/IaHUU
LIEJIOCTHOTO MPEJICTABIICHHS 00 OKPY>KAIOIIEM MUpPE KaK O
€IMHCTBE IPUPOJIBI, YEIOBEKA U OOIIECTBA, B TO3HAHUU
MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH TTPOOJIEM COXpaHECHUS
MIPUPOAHOTO PABHOBECHUS;

yOeXIeHHOCTh B 3HAYMMOCTH OMOJIOTHH JISI COBPEMEHHON
UBUITU3AIUH: 00ECTICUEHUSI HOBOTO YPOBHS Pa3BUTHSI METUIIUHBI,
CO3JIaHU S EPCIIEKTUBHBIX OMOTEXHOJIOTHil, CHOCOOHBIX pPelaTh
pecypcHbIe TPoOIEeMbI Pa3BUTHSI YEIIOBEUECTBA, TOMCKA MMy TeH
BBIXO/Ia U3 TJI00ATBHBIX YKOJIOTHYECKHUX MPOOIeM i 00ecTieueHU S
nepexojia K yCTOHYMBOMY Pa3BUTHIO, palliOHAIBHOMY
MCIIOJIB30BAHUIO MPUPOIHBIX PECYpCOB U (GOPMUPOBAHUIO HOBBIX
CTaHJapTOB KU3HHU;

3aMHTEPECOBAHHOCTD B MOJYyUYE€HUU OUOJIOTHYECKUX 3HAHUI B
L[ETISIX TTOBBIIICHUS 00IIeH KyIbTyphl, €CTeCTBEHHO-HAyYHOU
IPAMOTHOCTH KaK COCTaBHOM 4acTu (QyHKIIMOHAIBHOM
rpaMOTHOCTH O0yyaronmxcs, GopMupyeMoi mpu u3y4eHuu
OMOJIOTHY,

MMOHUMaHUE CYITHOCTH METO/I0B MO3HAHMUS, UCIIOIB3yEMbIX B
€CTECTBEHHBIX HayKax, ClIOCOOHOCTh UCIIOIb30BaTh MOTyYaeMble
3HAHWS ISl aHaIM3a U OOBSICHEHUS SBJICHUHN OKPY KAIOIIET0 MUPa
Y MPOUCXOIAIIMX B HEM U3MEHEHUH, yMEHHUE JeIaTh
000CHOBaHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 MOTYyUYEHHS TOCTOBEPHBIX BHIBOJIOB;
CIOCOOHOCTh CAMOCTOSTENIBHO UCIIOIB30BaTh OMOIOrHYeCKUe
3HAHUS IS PEIICHUS TPOOJIEM B pealIbHbIX KU3HEHHBIX
CUTYyalUsIX;

OCO3HaHUWE [IEHHOCTH HAyYHOU JIeITeIbHOCTH, TOTOBHOCTD
OCYLIECTBJISITh MPOEKTHYIO U UCCIEI0OBATEIBCKYIO JIEATEIBHOCTD
WHAUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTH M CITOCOOHOCTB K HETIPEPHIBHOMY 00pa30BaHUIO U
camMo00pa3oBaHu10, K aKTUBHOMY MOJYYSHHUIO HOBBIX 3HAHUH 11O
OMOJIOTUH B COOTBETCTBUU C )KH3HEHHBIMHU MMOTPEOHOCTSIMH .

MertanpeameTHbie pe3yabTaThl (MP)

MP 1

OgjajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMHU NMO3HABATEIbHBIMH
JelCTBUSIMH:

MP 1.1

0a30Bble JIOrHYeCKHe NeiCTBUSA:
CaMOCTOSTENbHO (POPMYIHPOBATH U aKTYaTU3UPOBATh MPOOIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;




MCI0JIb30BATh IIPU OCBOCHUH 3HAHU M ITPUEMBbI IO HYECKOT O
MBILIUICHUS (aHAJIM3a, CHHTE3a, CPABHEHU S, KITaCCHU(PHKAIUH,
000011eH sT), paCKPBIBATh CMBICI OMOJIOTUYECKUX MTOHSATHI
(BBLOENATH MX XapaKTepHbIE IPU3HAKU, YCTAaHABINBATh CBSI3U C
JIPYTUMU NOHATHSMHU ),

OTIPEEIIATh LEIH JAESITeNbHOCTH, 33/1aBasi apaMeTpbl U KPUTEPUU
UX TOCTHKEHHUSI, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C
IIOCTAaBJIEHHBIMH 1IEJISIMU

HCII0JIb30BaTh OMOJIOTUUECKUE MTOHSTHS ISl 00BsICHEHUSI (HaKTOB U
SIBJICHUW )KMBOU IIPUPOJIBI;

CTPOMTH JIOTUYECKHE PACCYKACHUS (MHIyKTUBHBIE, IENyKTUBHBIE,
10 aHAJIOI'MH ), BBISABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJIICHUSX, (GOPMYIHPOBATH BHIBOBI U
3aKJIIOUEHHUS;

MPUMEHSTh CXeMHO-MO/IEbHBIE CPEJICTBA [UIs NIPEACTaBICHHUS
CYILLECTBEHHBIX CBSI3€M Y OTHOIIEHUH B M3y4aeMbIX
OMOJIOTUYECKUX OOBEKTAX, a TAK)KE MPOTUBOPEUNI Pa3HOTO PO/,
BBISIBJICHHBIX B Pa3INYHBIX MH(POPMALMOHHBIX HCTOYHUKAX;
pa3pabaThIBaTh IJIAH PELIeHUs TPOOIEMbI C yUETOM aHaIu3a
HMMEIOIINXCSI MAaTEpUATIbHBIX U HEMaTepUaJIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTUBBI B JACATEIIBHOCTh, OLIECHUBATh COOTBETCTBUE
pe3yJIbTaTOB LIEJSAM, OLIEHUBATh PUCKH IIOCIEACTBUI
NeSITeIbHOCTH;

KOOPAMHHUPOBATH U BHIIMOJIHATH pa0OTy B YCIOBUSX PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT' O B3aUMOJICHCTBHUS;
pa3BUBATh KPEATHBHOE MBILIUIEHUE MTPU PEIIEHUH )KU3HEHHbBIX
npobiuewm;

MP 1.2

0a30BbI€ HCCIe10BaTeLCKHE AeliCTBHA:

BJIa/IETh HaBBIKAMHU Y4e€OHO-HCCIIeI0BATEIbCKON U TPOEKTHOM
NesITeIbHOCTH, HaBbIKAMU pa3peleHus npodieM, o0naaarh
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TTOMCKY
METO/IOB PEUICHUs TPAKTUUECKUX 3a/1a4, IPUMEHEHUIO Pa3TuIHBIX
METO/IOB NTO3HAHMS;

MCIIOJIb30BaTh PA3IMYHbIC BUBI ICSTEIILHOCTH 110 MOTYyYESHUIO
HOBOTO 3HaHUS, €T0 UHTEPIPETALNH, TPe0OPa30BaAHUIO U
MIPUMEHEHHUIO B YUEOHBIX CUTYallHsIX, B TOM YHCIIE TIPH CO3MaHUN
y4eOHBIX U COLMATBHBIX IIPOCKTOB;

(bopMHUpOBaTh HAYYHBIN TUII MBIIIICHHUS, BJIaETh HAY YHOM
TEPMUHOJIOTHEH, KITFOUEBBIMHU IOHATHSMH H METOJIAMH;

CTaBUTbH U (HOPMYIMPOBATH COOCTBEHHBIE 331a4H B
00pazoBaTeIbHON AEATENTBHOCTH M KU3HEHHBIX CUTYaINSX;
BBISBJIATh TPUYMHHO-CIIEICTBEHHBIE CBS3U U aKTYIN3UPOBAThH
3aj1a4y, BBIJIBUTATh FTUIIOTE3Y €€ PELIeHUs], HAaXOAUTh apI'y MEHTHI
JUTSL TOKA3aTeNbCTBA CBOMX YTBEPKACHHUM, 3a]JaBaTh IMapaMeTphl U
KPUTEPHUH PEIICHNUS;

aHAJIM3UPOBATh TOJyUYECHHBIE B X0/1€ PELLECHUs 3a7a4ll pe3yIbTaThl,
KPUTHYECKH OIEHUBATh UX IOCTOBEPHOCTD, IIPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHbIi
OTIBIT;

OCYIIECTBJISATH LI€JI€HAIPABICHHBIHN IIOMCK IEPEeHOCca CPEJCTB U




CIOCO0O0B JIeHCTBHS B TPO(PECCHOHATBHYIO CPELY;

YMCTb ICPCHOCUTDL 3HAHU A B ITO3HABATCIIBHYIO U ITPAKTUYCCKYHO
00J1aCcTH KU3HEACATCIIHHOCTH,

YMETh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIACTCH;
BBIABUTATb HOBBIC HACH, ITPCAJIAraTb OPUTMHAJIIBHBIC TIOAXO0AbI 1
peIIeHH s, CTABUTH MTPOOJIEMBI M 33/1a4H, JIOITYCKAFOIINE
aJIbTCpPHATHBHBIC PEIICHUS;

MP 1.3

padora ¢ ungopmanuei:

OPUEHTHPOBATHCS B PA3MTUUYHBIX HCTOUHHUKAX HH(pOpMaINK (TeKcTe
y4e0HOTO ITOCOOUsI, HAyYHO-TTOMYJIIPHOU JIUTepaType,
OMOJIOTUUYECKUX CIOBAPSX U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax
TaHHBIX, B IHTEepHETE), aHANU3UPOBATh UH(POPMAIUIO Pa3IUnYHBIX
BHJIOB U (DOPM TIPENICTABIICHUSI, KpUTHUECKHU OIICHUBAThH €€
JIOCTOBEPHOCTH M HEMTPOTUBOPEUHBOCTD;

(bopMyIHpOBaTh 3aPOCH] M TPUMEHSTh pa3InyHble METO/IbI TPU
MOMCKE U 0TOOpe Orosornueckoi nHpopMaluu, HeoOX0IMMOH I
BBINIOJIHEH U yUeOHBIX 3371a4;

PHOOPETATh OIBIT UCIIOIB30BaHUS HH(POPMAITHOHHO-
KOMMYHUKATUBHBIX TEXHOJIOT M, COBEPILICHCTBOBATH KYJIbTYpPY
AKTUBHOTO HCIIOJIB30BAHUS PA3NUYHBIX ITOUCKOBBIX CHCTEM;
CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO POpMY TPEICTaBICHUS
ounosornyeckoi nHpopmaruu (cxemsl, rpauku, TMarpaMMsl,
TaOJIMIIBI, PUCYHKH U IPYTOE€);

MCIOJIB30BAaTh HAYYHBIN S3bIK B KQUECTBE CPECTBA MIPH paboTe C
Ounosiorunyeckor nH(opMaIuen: TpuMEHsITh XUMHYECKHUE,
¢u3nyeckre u MaTeMaTH4YeCKUe 3HAaKU U CUMBOJIBL, (POPMYJIBI,
ab0peBuaTypy, HOMEHKJIATYpy, HCIIOIB30BaTh U MPE0OPa30BHIBATH
3HaKOBO-CHMBOJMYECKUE CPEICTBA HATJISITHOCTH;

BJIa/IETh HaBBIKAMU PacllO3HAaBaHUS U 3alUThl UHPOPMAIUH,
nH(pOpMaITMOHHOHN 6e30MaCHOCTH JIMYHOCTH .

MP 2

OByaieHNe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU
NeHCTBUAMMU:

MP2.1

o0menune:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX c(hepax KU3HH, aKTUBHO
y4acTBOBATH B IMAJIOTe WM AUCKYCCHUHU T10 CYIIECTBY
o0cy>kIaeMoil TeMbl (YMEHUE 33/1aBaTh BOIPOCHI, BHICKA3hIBATh
CYKJIEHUSI OTHOCUTEILHO BBIMOJHEHUS [TPE/IaraeMom 3a/1auu,
YUUTHIBATH UHTEPECHI U COTJIACOBAHHOCTD MO3UIIUI IPYTUX
YYaCTHUKOB JHAIIOTA UJIU TUCKYCCUN );

pacro3HaBaTh HeBepOaTbHBIE CPEJICTBA OOIIEHU S, TOHUMATh
3HaYEHUE COIIMANBbHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS
KOH(IUKTHBIX CUTyaIlui, yMETh CMATYAaTh KOH(IMKTHI U BECTU
TIepEroBOPHI;

BJIaJICTh PA3IMYHBIMH CIIOCOOaMH OOILIEHUS U B3aUMOJICHCTBUS,
MMOHUMAaTh HAMEPEHUSI IPYTUX JIFOJIeH, TPOSIBIISATH YBAXKUTEIBHOE
OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOH Popme
(bopMyITUpPOBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C
HCIIOJI30BAHUEM SI3BIKOBBIX CPEJICTB;




MP 2.2

COBMECTHAasl AeATEJbHOCTh:

IIOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHAHON U
WH/IMBUYaJIbHON pabOThI IPU PELIEHUU OMOJIOTMUECKON
po0eMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHEHUS
I'PYHIOBBIX (POPM B3aUMOICHCTBUS IPH PEIICHUN YIeOHOMH
3a]a4H;

BBIOMPATh TEMAaTHKY M METOJbI COBMECTHBIX JACHCTBUH C yUeTOM
OOIIMX HHTEPECOB U BO3MOKHOCTEH KKI0T'0 WieHA KOJUIEKTHBA,
MPUHUMATD LIETTM COBMECTHOMU JIEATEIIbHOCTH, OPraHU30BBIBATh U
KOOPJIMHUPOBATh ACUCTBUS 10 €€ TOCTUKEHUIO: COCTABJIATH IUIaH
JEMCTBUM, PACIIPENIEIATh POJIA C YUETOM MHEHUM YYACTHUKOB,
00Cy>KIaTh pe3yJIbTaThl COBMECTHOU pabOThI;

OLICHMBATh KaY€CTBO CBOET0 BKJIA1a U KAKIOI'0 Y4aCTHHUKA
KOMaH/Ibl B OOIIM pe3ysbTaT 10 pa3pabOoTaHHBIM KPUTEPHSIM;
MpeUIaratb HOBbIE IPOEKTHI, OLICHUBATh UJIEU C MTO3UIUH
HOBM3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOM 3HAYMMOCTH;
OCYIIECTBJISATh O3UTUBHOE CTPATETNYECKOE TTOBEACHHE B
Pa3NUYHBIX CUTYaIUIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE,
OBbITh MHUIIMATHBHBIM.

MP 3

OBJ1ajieHNe YHHBEPCAJIbHBIMH PEryJsiTHBHBI MU JIEHCTBUSIMH:

MP3.1

CaMOOpPraHu3aIus:

HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSI JIJIS1 BBISIBIICHHS TPOOJIEM U
WX PEIICHHS B )KU3HECHHBIX U YUEOHBIX CUTYalIHIX;

BBIOMpATH HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€TIEBBIC U
CMBICJIOBBIE€ YCTAHOBKH B CBOMX JICUCTBUAX U MOCTYMNKaX MO
OTHOILIEHUIO K )KMBOU MPUPOJIE, CBOEMY 370POBBIO U 30POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITEILHO OCYILIECTBJISITh MO3HABATEIBHYIO JEATEILHOCTD,
BBISIBJIATH MPOOJIEMBI, CTABUTH U (DOPMYIIUPOBATH COOCTBECHHBIC
3a1a4i B 00pa30BaTebHON JIEATEIHPHOCTU U KU3HECHHBIX
CUTYaIUSIX;

CaMOCTOSITEIPHO COCTABIISTH IJIAH PEIICHUS TTPOOIEMBI C YIETOM
UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH H
MIPEANOYTECHUN;

JaBaTh OI[EHKY HOBBIM CUTYAIIUSIM;

pacmpsITh paMKH Y4€OHOTO TIpEAMETa Ha OCHOBE JIMYHBIX
MPEANOYTECHUM;

JIeNIaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €T0, OpaTh
OTBETCTBEHHOCTD 3a PEIIICHUE;

OILICHUBATH IPUOOPETEHHBIH OIIBIT;

croco0cTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO ITUPOKOI
APYIUIINHU B PA3HBIX 00JIaCTSIX 3HAHUH, TOCTOSIHHO TIOBBITIATH CBOM
00pa3oBaTeNbHBIN U KYIbTYPHBIH YPOBCHB;

MP 3.2

CAMOKOHTPOJIb:

JIaBaTh OL[EHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBEI B
NESATENIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENIM;
BJIa/I€Th HaBBIKAMU [103HABATEILHON pe(IEKCUU KaK OCO3HAHUS
COBEPILAEMBIX JICHCTBUU U MBICIUTEIBHBIX IIPOLECCOB, UX
Pe3yJIbTaTOB U OCHOBAHUM, HCIIOJIB30BATh TPUEMbI PEPIICKCUH TS
OLIGHKH CUTYaIlMH, BBIOOpa BEPHOT' O PELICHHUS;




OLICHHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX
CHUIKEHMIO;

IIPUHUMATh MOTUBBI M apI'yMEHTBI IPYTUX IIPU aHAIIN3E
pe3yJbTaTOB IEATEIBHOCTH;

MP 3.3

NPUHATHSA ce0sl M APYIUX:

PUHUMATH ce0s, TOHMMasi CBOM HEJOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTUBBI M ApIyMEHTBI IPYTUX IIPU aHAIIN3E
pe3yJbTaTOB IEATENBHOCTH;

IpU3HABaTh CBOE MPABO U IPABO APYTUX Ha OMIUOKY;
pa3BUBaTh CIIOCOOHOCTh MIOHUMATh MUP C MO3UIUHU IPYTOro
YEJI0BEKA.

[IpeMeTHBIE pe3yIbTaThl YrayoaeHHbIi ypoBeHb (ITP6)

ITP6 01

c(OpMUPOBAHHOCTH 3HAHUM O MecTe U pOJIM OMOJIOTUH B CUCTEME
Hay4YHOT0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHHUH
COBPEMEHHOM eCTECTBEHHO-HAYYHOUM KapTUHBI MUPa U HAYYHOTO
MHUPOBO33pEHHUSI, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUCHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTUH, QYHKIIMOHAIBHOW TPaMOTHOCTH
YeNoBeKa JUId PeIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEPKaHNE OMOIOIMUECKUX TEPMUHOB U
MOHSITHI: )KU3HbB, KJIETKA, OpTaHu3M, MeTa0013M (0OOMEH BEIIECTB
U TIpeBpallieHre SHEPTHH ), TOMEOCTa3 (CaMOperyJsius), ypoBHEBas
OpraHu3alLMs )KUBBIX CHCTEM, CAMOBOCIIPOM3BEICHHE
(penpoayKius), HaclaeICTBEHHOCTh, ”3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE U3Nlaratb OMOJIOTHYECKUE TEOPUH (KIIETOUHAS,
XpOMOCOMHasI, MyTallHOHHAsI, [IEHTpaIbHAas JOrMa MOJIEKYJIIPHOM
ounosorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBuiioBa) u
y4eHus (0 LEHTPax MHOT000pa3us U MPOUCXOKICHUS KyJIbTYPHBIX
pactrenuii H. . BaBunosa), onpenensite rpaHULIbI UX
MPUMEHUMOCTH K KHBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOAAMU Hay4YHOI'O [IO3HAHUS B OMOJIOTUN:
HaO0JII0/IEHNE U ONMCAaHUE )KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUH,
OpraHu3alys 1 NpoBeAeHHE OO0 HYECKOT0 IKCIIEPUMEHTA,
BBIJIBUKCHHE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXTY
uccielyeMbIMU BeTUYMHAMU, O0OBSICHEHHE TOTyYEHHBIX
pe3yIbTaTOB, UCIOJIB30BAHHBIX HAYUHBIX IOHATHH, TEOpUH U
3aKOHOB, YMEHUE JI€JaTh BbIBO/IbI HA OCHOBAHUH MOJyYEHHBIX
pE3yJIbTaTOB;

yYMEHUE BBIICTIATh CYIECTBEHHbIE TPU3HAKU BUPYCOB, KJIETOK
MPOKAPHOT U DYKAPUOT, OTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpraHu3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHA BEIIECTB U
MPEeBpAIEHUs YHEPT U U B KJIETKE, (POTOCHHTE3a, IACTUIECKOTO U
SHEPreTUYecKoro 0OMeHa, XeMOCHHTE3a, MUTO3a, Meilo3a,
OILIOIOTBOPEHHU S, PA3MHOXKEHHU I, UHIUBUYaTbHOTO PAa3BUTHUS
opranu3Ma (OHTOT€HE3);

YMEHHE TPUMEHSTD TIOJyYCHHBIC 3HAHUS U151 OOBSICHEHU S
OMOJIOTUYECKUX MTPOLIECCOB U SIBJICHUH, I TPUHATHUS
IIPAKTUYECKUX PELICHUH B IIOBCEAHEBHOM KU3HHU C LIEIIBIO
oOecrieueHust 0€301MaCHOCTH CBOET0 3/I0POBbS U 3710POBbSI
OKPY’KaIOIIMX JIFOJIeH, COOJIIOICHHS] HOPM I'PaMOTHOT' O TOBE/ICHUSI




B OKpY’Kalolle MPUPOHOI cpefie, TOHMMaHue HE0OXOAUMOCTH
MCIOJIB30BAHMS IOCTUKEHHUI COBPEMEHHOM OMOJIOr U U
OMOTEXHOJIOTUH [T palliOHAIEHOTO IIPHUPOIOTI0JIE30BAHHUS
yYMEHUE pelaTh dJIeMEeHTapHble TeHETHYECKHE 331a4l Ha MOHO- U
IUruOpHIHOE CKpeIMBaHKe, CIISIUIEHHOE HacleI0BaHue,
COCTABJIATH CXEMBI MOHOTHOPHIHOTO CKPEIIUBAHUS TSI
MpeAcKa3aHus HaclleJJOBaHU s IPU3HAKOB y OPTaHN3MOB;

YMEHHE BBITIOJIHATE TaOOpaTOPHBIE U TPAKTUYECKUE PadOTHI,
co0uro/1aTh NMpaBuIIa Ipu padboTe ¢ yueOHBIM U J1a00paTOPHBIM
o0opynoBaHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U HHTEPIPETHPOBATH
MHPOPMALIIIO OMOJIOTMYECKOT0 COAECPKAHMS, BKIIIOUAIOLITYIO
NICEBJIOHAYYHBIE 3HAHUSI U3 PA3IMYHBIX HICTOUHUKOB (CpeCTBa
MaccoBOW MH(POPMAIUHU, HAYYHO-TTOMYJISPHbIE MaTEPUAbI),
ATHUYECKHUE aCMIEKThl COBPEMEHHBIX HCCIIeZIOBAHU I B OMOJIOTHH,
MeIULUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMCHMEHHBIE U YCTHHIC
coo0rieHus1, 00001as GMOIOTHYECKYI0 HHPOPMAITHIO U3
HECKOJIbKUX UCTOYHHKOB, TPAaMOTHO MCIIO0JIb30BaTh MOHATHIHBIN
amnrmapat OMOJIOTHH.

[TPy 02

c(hOpMUPOBAHHOCT 3HAHHUH O MECTE U POJIA OMOJIOTHH B CHCTEME
Hay4yHOT'0 3HaHUs €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU
COBPEMEHHOH €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA U HAYYHOT O
MHUPOBO33pEHHUSI, O BKJIAZIE POCCHICKUX U 3apyOEKHBIX YUCHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTUH, PYHKIIMOHATBHOW I'PAMOTHOCTH
YeJioBeKa JUIsl pelleHus )KU3HEHHbIX 33/1ay;

YMEHHE PacKpbIBaTh COJIEPKAHUE OMOIOTMIECKUX TEPMIHOB U
MOHSATUN: BUA, MOMYJIALMS, TeHO()OH I, 3BOTOLUS, ABHKYILHE
cuIbl ((haKTOpBI) IBOTIOLIMH, IIPUCIIOCOOIEHHOCTh OPraHU3MOB,
BH1000pa30BaHue, IKOJIOrH4YecKe (PaKTOpbl, IKOCUCTEMA,
HPOIYLEHThI, KOHCYMEHTBI, PEYLIEHTHI, LIENU MUTaHNU,
HKOJIOTHUUECKas MUpaMuaa, buoreoreHos, onocgepa;

YMEHHE H3J1aratb OMOJIOTHYECKUE TEOPUH (IBOIIIOLIMOHHAS TEOPUS
Y. JlapBuHa, CHHTETHYECKAasl TEOPUs IBOJIIOLIUH ), 3AKOHBI U
3aKOHOMEPHOCTH (3apoabiieBoro cxojacrsa K. M. bapa,
YepeIOBaHMS TJIABHBIX HAIIPABJICHUN U ITyTel aBosronnu A . H.
Cesep1ioBa, yueHus o 6uocgepe B. 1. Bepnazckoro), onpenensiTs
I'PaHULIBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

YMEHHE BJIAZIETh METOAAMHU HAYYHOT'O IIO3HAHUS B OMOJIOTHH :
HaOJIOZICHNE U ONMCAHHE )KUBBIX CHCTEM, ITPOLIECCOB U SIBIICHUH,
OpraHM3alLMs U TPOBEACHUE OO0 MYECKOT 0 HKCIIEPUMEHTA,
BBIJIBUKEHHE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXY
UCCIIEAYEMbIMH BEIMYUHAMH, OOBSCHEHHE IMOTYYEHHbIX
Pe3yNbTaTOB, UCIOJIE30BAHHBIX HAYYHBIX [IOHATUI, TECOPUU U
3aKOHOB, YMEHHE JIeNIaTh BHIBO/BI HA OCHOBAHUH IIOJYYEHHBIX
pe3ysbTaToB;

YMEHHE BBIJICIIATH CYIIECTBEHHBIC TPU3HAKHA CTPOCHUS
OMOJIOrMYeCKUX 0OBbEKTOB: BUA0B, HOMYJISILIUM, IPOIYLIEHTOB,
KOHCYMEHTOB, PE/IyLIeHTOB, OMOr'€0I[E€HO30B U 3KOCUCTEM,
0COOEHHOCTH MPOIIECCOB: HACIEACTBEHHON N3MEHYMBOCTH,
€CTEeCTBEHHOT0 0TOOpa, BHA000PA30BAHUS, TPHUCIIOCOOICHHOCTH




OpraHu3MOB, IEHCTBHUS SKOJIOTUUECKUX (DAKTOPOB HA OPTaHU3MBI,
IIEpEHOCa BELIECTB U IOTOKA SHEPTUHU B IKOCUCTEMAX,
AHTPOITOT€HHBIX U3MEHEHUM B AKOCUCTEMaX CBOE MECTHOCTH,
KpyTrOBOPOTA BEIIECTB U OMOT€0XUMHYECKHX IIMKIIOB B buochepe;
YMEHUE PUMEHSTh MOTYyYEHHBIE 3HAHUS TSI OOBSICHEHUS
OMOJOTUYECKUX MTPOLIECCOB U SIBJICHUH, U1 TPUHATUS
MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM KU3HH C I[EJIBIO
obecriedeHns 0€30aCHOCTH CBOETO 3I0POBBS U 3710POBBS
OKpPYXaroIIKX JIt0/Iel, COONI0AEHHS] HOPM I'PaMOTHOTI'O ITOBEICHUSI
B OKpY’KaIOLleH MPUPOJHON cpelie, TOHMMaHHe HEOOXOJMMOCTH
W CITOTB30BAHUS JOCTHIKCHU I COBPEMEHHOM OMOIOTUH JITst
paluoHAIbHOI0 IPUPOIONOJIb30BAHHUS,

yMEHHE pelaTh dJIeMeHTapHbIe OMOJIOTHYECKUE 3a1a9H,
COCTaBJISITh CXEMBI IIEPEHOCA BELLIECTB M SHEPTUHU B IKOCUCTEMAX
(menu muTaHuN),

yYMEHHE BBITIOJHATH 1a00paTOPHBIE U TTPAKTUUYECKUE PabOTHI,
coOJTI0/1aTh MpaBuiia MpU padoTe ¢ y4eOHBIM U JTa0OpaTOPHBIM
o0opynoBaHUEM;

yMEHHE KPUTUUYECKHU OIEHUBATh M MHTEPIPETUPOBATH
HHpOpMaLINIO OMOJIOTMYECKOT0 COJEPKAH U, BKIIOYAIOIIYIO
TICEeBJIOHAYYHBIC 3HAHUS U3 PA3THYHBIX HCTOYHUKOB (CpecTBa
MaccoBOM MH(POPMAIUHU, HAYYHO-TTONYJISPHbIC MaTEPUAbI),
paccMaTpuBaTh TJ100aIbHbIE HKOJIOTHYECKUE TPOOIEMbI
COBPEMEHHOCTH, (GOPMUPOBATH 110 OTHOUICHHUIO K HUM
COOCTBEHHYIO MMO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TUCbMEHHbIE U YCTHBIE
cooOrieHus1, 0600111ass GMOIOrHYECKYI0 HH(POPMAIIHIO U3
HECKOJIbKUX UCTOYHUKOB, FPAMOTHO M CIIOJIb30BATh MOHSATUMHBIN
amnrmapat OMOJIOTHH.

B mpomecce ocBoenus mpeamera «buonorus» y oOydaromumxcs IieJieHanpaBiICHHO
dopMupyIOTCS yYHHMBEpCAIbHbIe Y4eOHBIC NIEHCTBHS, BKIIOYas (OPMHUpPOBAHHE KOMIETEHIIMH
oOyuyaronmxcst B 001acTi y4eOHO-UCCIE0BATENbCKON U MPOEKTHOM IESATEIbHOCTH, KOTOPBIE B
CBOIO ouepeab 00ECIeUnBaIOT MPEEMCTBEHHOCTh (popmMupoBanus oomux KoM ereHmud @I'OC
CIIO.

Tabnuua 2
Bunel yHuBepcanbHbIX yueOHBIX Haumenosanune OK
. N Konsr OK
JeWCTBHIA
[To3HaBaTenbHBIEC YyHUBEPCAIbHBIE [InanupoBath u peaan30BbIBATH
yueOHbIe IeHCTBUS cOOCTBEHHOE  MpodecCHOHATbHOE U
(bopmupoBanme coOCTBEHHOM JIUYHOCTHOE pasBuUTHE,
00pa3oBaTeNbHON CTpATEeTUH, OK 03 peIIPUHUMATENBCKYIO JEATeIbHOCTh B
CO3HaTesbHOE (POPMHUPOBAHUE npogeccuoHalIbHON chepe,
00pa3zoBaTeNBpHOTO 3apoca) WCIIOJIb30BaTh 3HAHUS IO TPABOBOU U
(UHAHCOBON I'PaMOTHOCTH B PA3IMYHBIX
KU3HEHHBIX CUTYAIUSIX;
KomMyHHKaTUBHBIE CopneiicTBOBaThH COXpPAHEHHIO
YHUBEpCaJIbHbIE OKpy Karomien cpenpl,
yueOHbIe IeHCTBUS (KOJIEKTUBHAS OK 07 pecypcocOepeKeHHI0, IPUMEHSTh 3HAHUS
U MHIUBUyaJlbHas 1EATEIbHOCTD 00 M3MEHEHMM KJIMMara, HIPUHIUIEI
JUIS peIIeHUs] yUeOHBbIX, OepeKIUBOTO IIPOU3BOJICTBA,




MMO3HABATEIbHBIX,
U CCIIEIOBATEIILCKUX, TPOCKTHBIX,
npodeCcCHOHAIBLHEIX 3a7a4)

3 dekTuBHO JIeHCTBOBATH B
Ype3BBIUYANHBIX CHTYAIHSIX

PerynaruBHbie yHUBEpCATbHBIE
y4ueOHbIe NeHCTBUS
(menernoaranue, INIaHUPOBaHUE,
PYKOBOJICTBO, KOHTPOJTb,

OK 01

Brei6upats  criocoOsl
npodeccuoHaIbHON
HPUMEHUTEIBHO K
KOHTEKCTaM;

peumicHudg 3aaa4
JACATCIIbHOCTH
Pa3INYHBIM

KOPPEKIIUsL, TOCTPOCHHE
WHIUBUIyaTbHON
00pa3oBaTeIbHON TPACKTOPHH )

OK 04

DddeKTUBHO  B3aUMOJACUCTBOBATH U
paboTarh B KOJUIEKTUBE U KOMaH/IE;

B nensax noarorosku obyvaronmxcs kK Oyayiueil npodeccuoHanbHOM IesTenbHOCTH TPH
u3yueHuu ydebHoro npenmera «buonorus» 3aknaneiBaercs ocHoBa mis ¢popmupoBanus [1K B
pamkax peamuzanuu OOIl CIIO mo cnenuamsHocTH 09.02.11 «Pa3zpaboTka u ymnpaBieHue

nporpaMMHbIM obecrieyeHueM».

TabOmuma 3
Kogsr ITK Haumenosanune [TK
K 1.2. Pa3pabarbeiBaTh 00bEKTHI 623 JAHHBIX B COOTBETCTBUU C
pe3yJpTaTaMy aHaIu3a IPeIMETHONM 00JIacTH.
2. OpraHM3anMOHHO-MeToAuYeCKHe JAaHHble y4eOHOro mpeaMera
TabOimna 4
Pacnipenesienne TpPy10eMKOCTH Y4eOHOI0 NpeIMeTa 10 BHaM padoT 1o ceMecTpam
TpynoemkocTh
Buy yuebHO# paboThI IO CeMecTpan
Hac. No'l Ne 2
O0masi TpyA0eMKOCTb Y4eOHOTr0 IpeIMeTa 34 34
110 y4eOHOMY ILIAHY
AYINTOPHBIE 3aHSI THSA 34 34
B TOM YHCJIE:
teoperndeckoe ooyueHnue (TO) (Jiekiuu, CEMUHAPHI) 17 17
naboparopHble U npakTndeckue 3aaatus (JII13) 17 17
Bua kouTpos: AACT ©
OLICHKOH
3. CTpyKTYypa u colep:KaHue Y4eOHOro npeaMera
3.1 CTpykTypa yueOHOTr0 mpeaMera
TaOmuna 5

TemaTnuecknii ian

Pa3nen Bcero B ToM uncie
DopMbI KOHTPOJISI
yueOHOro mpeaMera 4acoB TO JIII3
MopnynbHas ennauna 1. buonorus kak 1 0
KOHTpOJIbHAs paboTa
HayKa.
MonynbHas equauna 2. )Kuseie 0 1 KOHTpOJIbHAs paboTa
CHCTEMBI M X OpraHH3aIlHsl.
MonynbHas equHuna 3. XUMHYECKU U 3 3 KOHTpOJIbHAs paboTa
COCTaB U CTPOCHHE KIICTKH.
MonynbHas equHua 4. 3 2 KOHTpOJIbHAs paboTa
JKu3HenesaTeIbHOCTh KIICTKH.




MonynbHas eqununa 5. PasmHoxxeHue 1 2
Y WHIMBUIYyaTbHOE PAa3BUTHE
OpPTraHN3MOB.

KOHTpOJIbHAs paboTa

MonynbHas equHuna 6. 2 3
HacnenctBeHHOCTh M U3MEHUYMBOCTD
OPraHU3MOB.

KOHTpOJIbHas paboTa

Monynbhas equauna 7. Cenexuus 2 1 KOHTpOJIbHAs paboTa
oprann3MoB. OCHOBBI OMOTEXHOJIOTUH.

MonynbHas equHuIA 8. 2 1 KOHTpOJIbHAs paboTa
OBOJIIOIIMOHHAs! OMOJIOTHSL.

MonynbHas equHuna 9. 1 1
Bo3aukHOBEHUE U pa3BUTHE )KU3HU HA
3emire.

KOHTpOJIbHAs paboTa

MonynbHas equauna 10. Opraausmsl u 1 1 KOHTpOJIbHAs paboTa
OKpy’Karouias cpeja.

MonynsHas eqununa 11. CooGiecta 1 2 KOHTpOJIbHAs paboTa
Y DKOJIOTUYECKUE CUCTEMBI.

UTOI'O

3.2 Conep:xaHue MoayJieii yueOHOTO mpeaMera

MOJVIJIb 1

MoayabHas eqununa 1. buosorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHMU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U IPYTUMU
€CTeCTBEHHBIMU HayKaMH, ¢uiocopueil, 3TUKOW, SCTETUKOW M mpaBoM. Ponb Ouonoruu B
dbopMUpOBaHNYU COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CuctemMa OMOJIOrH4ecKux HayK.

Metozpl mo3HaHUsI )KUBOW TPUPObI (HAOIIOeHIE, SKCIIEPUMEHT, OITUCAaHU e, U3MEPEHUE,
KJ1accuUKaIKsl, MOJCIIMPOBAaHUE, CTATHCTHYECKAst 00pabOTKa TaHHBIX).

MonayabHas eqununa 2. JKuBble CHCTEMbl M UX OPTaHU3ALMS .

Kupbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yudeHus Owonoruu. OTIUYHE JKUBBIX
CHUCTEM OT HeopraHudeckoil mpupozasi. Padorta «lcronp3oBanue pazIuyHBIX METOJOB MpHU
M3YYEHHH OMOJIOTUYECKUX OOBEKTOBY.

CaoiictBa OumocucTeM U HX pa3sHooOpazue. YPOBHU OpraHU3alUU OHOCHUCTEM:
MOJIEKYJIAPDHBIA,  KJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIM, MONYJISIHOHHO-BUIOBOM,
9KOCHCTEMHBIH (OMOT€OIIEHOTUYECKHU I ), ONOCHEPHBIN .

MoayabHas equHuna 3. XUMHUYECKHI COCTAB U CTPOEHUE KJIETKH.

XUMUYECKMA  COCTaB  KIETKA.  XUMHYECKHE  DJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHUKpPO3JIeMeHThl. Boia 1 MUHEpalibHbIE BEIIECTBA.

OyHKIUM BOJABI MU MHHEPAIbHBIX BelIeCTB B kieTke. [lomnep:kanue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6e1K0B. AMUHOKHUCIOTHI - MOHOMEPHI OenkoB. HesameHnmblie
¥ 3aMEHUMBIC aMHHOKHCIIOTH. AMHHOKHUCIOTHBIN COCTaB. YPOBHH CTPYKTYPhI OCTKOBOMH
MOJIEKYJIBI (TIEpBUYHAsL, BTOPUYHASL, TPETUYHASA U YETBEPTUUHAS CTPYKTYpa). XUMUUECKUE
cBoiicTBa OenkoB. bruonornueckue GyHKIIUU OETKOB.

®depMeHTHl - Ouonoruyeckue kKatanmu3aropbl. CTpoeHHme (QepMeHTa: aKTHBHBIA LEHTD,
cyoctpatHas crnenuduurocth.  Kodepmentol. Butamuubl. OTiaumuus (GEepMEHTOB  OT
HEOPraHWYECKUX KaTaln3aTopoB. padora «/3yueHne KaTaIuTUUYEeCKONH aKTUBHOCTU (DEPMEHTOB
(Ha mpUMepe aMHIIa3bl UJIA KaTanas3bl)y.

VYrineBoapl: MOHOcaxapuIbsl (IJII0KO3a, pubo3za U JIe30KCUpHO03a), Aucaxapuibl
(caxaposa, JakTO3a) M MOJHcaxapuabl (Kpaxmal, TJIMKOTeH, IeJIo03a). buomornueckue
(GYHKIUH YyTIEBOOB.




Jlumuaer: tpurnunepuapl, (ochommunuael, crepounsl. I 'uapoduibHO-THIPOPOOHEIE
cBoiicTBa. buonornyeckue ¢pyHkiuu munuaos. CpaBHEHHE YIJIEBOJOB, OCIKOB U JUIUIOB KaK
MCTOYHUKOB SHEPT M.

Hyxnennossie kucnotsl: JJHK u PHK. HykneoTuibl - MOHOMEpBI HYKJIEHHOBBIX KU CJIOT.
Crpoenue u ¢ynkiuu JJHK. Crpoenue u ¢ynxnun PHK. Buast PHK. AT®: crpoenue u
byHKIUH.

[uTonmorus - Hayka o kjerke. KnerouHas teopus - mpuMep B3aUMOJEUCTBUS UICH U
(aKTOB B HAYYHOM IO3HAHUU. METOIbI N3y4EHU S KICTKH.

Kierka xak nenoctHas xuBas cucreMa. O0Immye Npu3HaKky KIETOK: 3aMKHYTast HapyKHast
membpana, monekynsl JIHK kak renernueckuii anmapar, cucrema cuHTe3a O6eJka.

Tumbl KJIETOK: »yKapuoTHyeckas M mpokapuoTudeckas. OcCoOEHHOCTH CTPOCHHS
poKapuoTHUYecKoi kiaeTku. Kierounas crenka 6akrepuii. CTpoeHUE SyKapuOTHUECKOU KIIETKH .
OCHOBHBIE OTJINYUS PACTUTENBHOM, 5)KUBOTHOU ¥ TPUOHOMN KIIETKH .

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK - KJIETOYHAs CTEHKA, TNIMKOKAJIUKC, UX (PYHKIIHH.
[Inazmatuyeckass meMmOpaHa, ee cBoiicTBa W (QyHKIuu. lluTomnazma u ee OpraHoubI.
OnnomemOpannbie opranouab! kiaetku: DI1C, anmapar Nonbmku, muzocomsl. [lonyaBTOHOMHBIE
OpraHOMbl KJIETKH: MUTOXOHJAPHUH, IIacTuAbl. IIponcxoxaeHne MUTOXOHIPUI M IJIACTHA.
Buas! nnactua. HememOpanHbIe opraHOUIbI KIETKH: puOOCOMBI, KJIIETOUHBIN LIEHTP, HEHTPHOJIH,
PECHUYKH, KT'YTUKH. ODYHKIIUH OPTraHOUI0B KJIETKH. BritoueHus.

SAnpo - perynsropHsIii neHTp KieTku. CTpoeHue sapa: simepHas 000JI09Ka, KapHoIia3ma,
XPOMATHH, SAPBIIKO. XPOMOCOMBI.

Tpancmopt BemecTB B KieTke. pabora «l3yueHue CTpoeHHsS KIETOK pAacTeHHH,
KUBOTHBIX M OaKTEPHii TI0]] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax u UX OMUCAHUE .

MoayabHas equauna 4. 7JKu3HeaesiTeJIbHOCTh KJIETKH.

OOmen BemiecTB, wWiIH MeTabomu3M. AccuMWISIus (MJIACTUYECKUH OOMEH) u
JUCCUMUJISLNS (3HEpreTHYecKuil 0OMeH) - IB€ CTOPOHBI €AMHOT0 Mpolecca Meradbonusma. Poib
3aKOHOB COXpPaHEHUsI BEIIECTB U YHEPTUH B MTOHUMaHUU METa00I13Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA U rerepoTpodHbIii. Ponb pepmenToB B 0OMeHe
BEILECTB U IPEBPAILEHU N SJHEPT U B KIIETKE.

®otocunte3. CmeroBas u TemHOBas (aszbl (ortocuHTeza. Peaknum (dorocuHTe3A.
DddexTuBHOCTS (hoTOCHMHTE3a. 3HaUeHUE (POTOCHMHTE3a JIJIs )KU3HU Ha 3eMie. BiusHue ycioBuii
cpelbl Ha (POTOCUHTE3 U CITOCOOBI MOBBIIIEHUS €T0 TPOIYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHUH .

XeMocuHTe3. XeMOCHUHTE3UpYIole O0akTepuu. 3HAYeHHE XeMOCHHTE3a IS KU3HU Ha
3emie.

DHepreTuyeckuii oOMEH B  KJeTKe. PacmiensieHue BEIIECTB, BBIJCICHUE U
aKKyMYJIMPOBaHUE YHEPT U U B KJIETKE. DTalbl 3HEpreTuueckoro oomena. ['mukonus. bpoxenue u
ero Buael. KucinoponHoe oxuciaeHue, WIM KIETOYHOE JAbixaHue. OKHUCIUTENIbHOE
bochopunupoBanue. DhHEKTUBHOCTh FHEPTreTUUECKOTO O0OMEHA.

Peakniuu matpuuyHoro cuHte3a. ['enermueckas wHpopmanus u JHK. Peammzanus
reHerudyeckoil nHpopmanuu B kijeTke. ['eHernueckuil xox u ero cBoiictBa. Tpanckpunuus -
MatpuuHbiii cuHTe3 PHK. Tpancnsamus - 6mocuuTes O6enka. Drtamnbl TpaHcusauuu. KogupoBanue
aMHHOKHCIOT. Posib pubocom B GuocuHTE3e Oerka.

Hexknerounsle ¢opmbl xu3Hu - Bupycbl. Mcrtopus otkpsitus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS M KU3HEHHBIM IIUKJI BUPYCOB. bakTepuodaru. bonesnun
pacTeHui, ®KUBOTHBIX U YEJIIOBEKa, BBI3bIBAEMbIC BUPYCaMu . Bupyc uMmyHonepHIINTa YeT0BEKA
(BUY) - Bozoymutens CIIMJla. OOpaTHas TpaHCKpHIIIHsA, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUH .

MonynbHas equHuna S. PasMHOKeHHe U MHANBHYaIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounsrii Uk, Wi >KW3HEHHBIM muki kietku. MuTtepdaza m mutos. Ilporecchr,
nporekaromue B uHTepdaze. Permnukamus - peakuuss marpuunoro cuntesa JJHK. Crtpoenue
XpoMOcoM. XPpOMOCOMHBIH Ha0op - KapuoTul. unaouaHbli U rarmiougHbIH XPOMOCOMHBIE



Habopbl. Xpomaruapsl. L{utonornueckne OCHOBBI Pa3MHOXKEHUSI M NHJIMBUIyaJIbHOI'O PAa3BUTHUS
OpraHU3MOB.

Henenune knerku - muto3. Craguum murtoza. [Ipomeccsl, mpoucxoasdnye Ha pasHbIX
CTaausAX MUTO3a. bHONOrn4ecKuil CMbICII MUTO3A.

[Tporpammupyemast ruGelb KJIETKH - allONTO3.

@opMbl  pa3MHOXEHHUS OpraHuW3MoB: Oecmonioe U 1monoBoe. Buasl Oecnosoro
pPasMHOXKEHUS: JeJIeHUEe HaJBOe, MOYKOBAHUE OJHO M MHOI'OKJIETOYHBIX, CHOPOOOpa3oBaHUE,
BEre€TaTUBHOE Pa3MHOXeHUE. MCKyCcCTBEHHOE KIIOHMPOBAaHUE OPraHHW3MOB, €T0 3HAYEHUE Ui
CEJIEKIINH.

[TosoBoe pa3sMHOXKEHHUE, €r0 OTIIMYUS OT OECIoI0ro.

Meiio3. Cranuu Mmeiiosza. [lpouecchl, npoucxonsmue Ha cragusx Mmeiosa. [loBenenue
XpomocoM B Meito3e. Kpoccunrosep. buonornyeckuii CMbICH M 3HaYEHUE MEH03a.

['amerorenes - npouecc 00pa3oBaHUsI MOJOBBIX KJIETOK Y *KUBOTHBIX. [10os10BBIE JKeTe3blI:
CEMEHHUKH U SUYHUKH. OOpa3oBaHME U pa3BUTHE IMOJOBBIX KJIETOK - raMeT (CriepMaTo30u],
AilleKIeTka) - crepmaroreHe3 U ooreHe3. (OcoOEHHOCTH CTpO€HUs ANWLEKIETOK W
cnepmaro3on1oB. OmionorBopenue. [lapreHorenes.

NunuBuayansHOoe pa3BUTHE (OHTOTEHE3). DMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHES).
Otanbl 5MOPHOHAIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTpyIsLus,
opranorenes. [loctamOpuoHansHOe pa3BuTHE. TUIIBI MTOCTIMOPHOHATIBHOT'O PA3BUTHUS: MPSAMOE,
HempsMoe (JTMYMHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOXKICHHBIE YPOJCTBA.

Poct u pazButue pactennii. OHTOreHe3 [IBETKOBOI0 PACTEHUS: CTPOEHUE CEMEHH, CTaIU 1
pa3BUTHS.

pabora «HaOmroneHue MHUTO3a B KJIETKaxX KOHYMKA KOpELIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax».

pabota «M3ydyeHue cTpoeHUs MOJOBBIX KJIIETOK Ha TOTOBBIX MUKpOIIpenaparax».

Moaynbnas enmauna 6. HacjiencTBeHHOCTh M M3MEHYMBOCTH OPTaHU3MOB.

IIpenmer u 3amaum reHeTtuku. Mcropus pazButus reHeruku. Ponp nutonoruu u
SMOpHOJIOrUY B CTAHOBJICHUH M'eHeTUKH . Bkiag poccuiickux u 3apyOeKHBIX yUEHBIX B pa3BUTHE
IFeHETUKU. MeToabl TeHeTHKH (THOpUIOIOrMYEeCKUM, LHUTOT€HETHYECKUM, MOJIEKYJISPHO-
reHerudeckuil). OCHOBHbIE F€eHETUYECKUE OHATHS. [ eHeTnueckas CMUMBOJIMKA, HCIIOIb3yeMas B
cXeMax CKpeIBaHUM.

3aKOHOMEPHOCTH  HaCJIeOBaHUs IPU3HAKOB, YycTaHOBJIEHHble [. MeHnenem.
MonorubpuaHoe cKkpenyBanne. 3aKoH eIMHO00pasust THOpHIOB TepBOro MokoieHus . [IpaBuito
JIOMUHUPOBAHUS. 3aKOH pACIICIUICHUs] MPU3HAKOB. ['mmore3a umcToThl ramer. llomHoe u
HEIOJIHOE JIOMUHUPOBAHHUE.

JurubpupHoe ckpemyBaHue. 3aKOH HE3aBHUCHUMOI'O HACIICAOBAaHUS MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOIO CKpELMBaHUA. AHAIU3UPYIOIIEe CKPELMBaHUE.
Hcnonp3oBanne aHaTM3UPYIOLIET0 CKPEIMBAHUS IS OIIPeIeJIeHU s TeHOTHIIa OCOOH .

CuenieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mno crenjgeHHOMY
HacJIeI0OBaHUIO TeHOB. HapylieHue ClienIe s TeHOB B pe3yJIbTaTe KPOCCHHIOBEPA.

XpoMocoMHasi TeOpHUs HAaCIEICTBEHHOCTH . [ eHeTHUecKne KapThl.

I'eneruka mona. XpoMOCOMHOE OMpeeIeHNUE M0J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHsle M reTeporaMeTHble OopraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLENJIEHHBIX C
I10JIOM.

W3meHunBocTh. Buapl M3MEHUYMBOCTH: HEHACNEICTBEHHAs W HacjieICcTBEeHHas. Poib
cpeabl B HEHACNIEJNCTBEHHOM  M3MEHUYMBOCTH. XapaKTepUCTHKA  MOJU(HUKALUOHHOU
U3MEHYMBOCTU. BapuanuoHHBIM psa UM BapualnMoHHas Kpubasd. Hopma peaknuu mnpusHaxa.
KonnyecTBeHHBIE M KAuyeCTBEHHbIE TMPHU3HAKM W HUX Hopma peakuuu. CBolcTBa
MO UKAMOHHOW U3MEHUYUBOCTH .

HacnencrBenHas, wiim reHOTUITHYECKAs], U3MEHYHMBOCTh. KOMOMHATHBHAS H3MEHUNUBOCTD.
Meiio3 ¥ TONOBOM TpoOIecC - OCHOBA KOMOMHATUBHOW WM3MEHUYMBOCTH. MyTaliMoHHAas



u3MeHuuBOCTh. Knaccudukanus MyTaluid: TeHHbIE, XPOMOCOMHBIE, TeéHOMHbIe. Yactora u
OPUYHHBI MyTaluii. MyTareHabie GaKkTOpbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiiosa.

BHesnepHas HaclieICTBEHHOCTh M U3MEHUYHBOCTb.

I'eneruka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METO/bl T€HETHKH YEJIOBEKA:
TEHEAJIOTUYCCKUM, OJM3HEIOBBIA, ITUTOTCHETUYECKUH, OMOXMMHUYECKUI, MOJICKYJISAPHO -
reHetndeckuii. COBpPEMEHHOE OIpEeNeIeHue TE€HOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAHMUE,
TeHOTHIHMpOBaHUe, B ToM uucie ¢ nomoimipto [11P-anammu3a. HacnencrBenHsie 3a0o0neBaHms
YyelioBeKa: TeHHble OoJie3HH, OOJE3HM C HACJIEICTBEHHOM IPEIpacloiokeHHOCTHIO,
XpoMocoMHBIe Oone3nu. Comarudeckue W TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIETKH.
[MpuHIUTIBL 3I0pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHIAKTHKU U JICUCHUS TCHETHICCKIX
OomnesHell. MeauKo-TeHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHHE MEIUIIMHCKON TCHETHKHU B
MPEeIOTBPAILICHU Y 1 JICYCHU U T'eHETUYECKUX 3a00IeBaHU I YeIOBeKa.

pabora «M3yueHue pe3yiabTaTOB MOHOTHOPHUIHOTO M AUTUOPUIHOTO CKpEIIWBaHUS Y
Jpo30(HIIbI HAa TOTOBBIX MUKpPOIpenapaTax.

pabota «M3ydyenne MomuQUKAIMOHHONW M3MEHYMBOCTH, TTOCTPOCHHE BapHUAIIMOHHOTO
psAna U BapuallMOHHON KPUBOW».

paboTa «AHanu3 MyTaluil y Apo30(duisl Ha FOTOBBIX MUKpOIIpErapaTax».

pabota «CocTaBiaeHUE U aHATH3 POJOCIOBHBIX YEIIOBEKAY.

MopnyabHas eqununa 7. Cejiekuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa v ipolecc. 3apoKJIeHHUE CEIEKIIMU U JoMecTuKanus. Yuenue H. U.
BaBuioBa 0 LEHTpax MNPOMCXOXKAECHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTpsl
MPOUCXOXKICHU S IOMAITHUX JKUBOTHBIX. COpT, OPO/JIa, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNEKIIMU. MacCOBBIil U MHAWBUIYAIbHBIH OTOOPHI B CEIEKIIUU
pacteHuil u KUBOTHBIX. OlLIEHKA dKCTephepa. bIM3KOpOACTBEHHOE CKPEIMBAaHUE - HHOPUTUHT .
Uncras smHUs. CkpemumBaHue YWCTBIX JuHHUM. [ereposuc, wnmm THOpUaHAs cuia.
HeponctBenHnoe ckpeumBanue - ayTOpuauHr. OTaaneHHas rulOpuau3anus U €€ YCIeXH.
HckyccTBEHHBIW MyTareHe3 U MOJYYEHHE NOJIUILUIOUAOB. JOCTHKEHHS CENEKIMU PACTECHUH,
J)KUBOTHBIX U MUKPOOPTaHHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOJACTBA. ['€HHaAs WMH)KEHEpHs. DTalbl CO3JaHUS
pexomOunantHot JIHK u TpancrenHsix opranusmoB. Kierounas unxeHepus. Kierounsie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHUE pacTeHn. KnoHMpoBaHKe BBICOKOIIPOAYKTUB HBIX
CEJIbCKOXO3IMCTBEHHBIX OpPraHU3MOB. OJKOJIOTHYECKHE M JTHYeckue mnpobiaembl. MO -
TeHETUYCCKU MOIUPHUITUPOBAHHBIE OPTaHU3MBEI.

Oxckypeusi « OCHOBHBIE METO/BI U JIOCTUXKEHUSI CEJICKLIMH PACTEHUM U KUBOTHBIX (Ha
CEJICKIITMOHHYIO CTaHIIHIO, TJIEMEHHYI0 (epMy, COPTOUCTBITATENbHBINA y4acTOK, B TEIIMYHOE
XO3sICTBO, J1a0OPATOPHUIO arpOYHUBEPCUTETA UM HAYUHOI'O LICHTPA)».

MonayJbHast equHuIAa 8. DBOJIONMOHHAS OMOJIOTHA.

[Ipeanocbulku BOZHMKHOBEHMS 3BOJIIOLIMOHHOM TEOpPUH. DBOIIOLUOHHASA TEOPHUS U €€
MecTO B Orosioruu. BinsiHue 3B0JIIOLIMOHHON TEOPU N Ha pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CauperensctBa »BOMOUMU. [laseoHTONOrMYECKUE: MOCIEIOBATEIBHOCTh IOSIBICHUS
BUJIOB B MAJICOHTOJIOIMYECKOM JeTonucH, nepexoansie popMel. bruoreorpaduueckue: cxoacTBo
U paznuuane ayH u GIop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOACTBA U PazINyusi SMOPUOHOB pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbIEC, AHAJOTHYHBIC, PYIAUMEHTAPHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHMW3MOB HACJEACTBEHHOCTU U
OCHOBHBIX METa00IMYECKHX ITyTEH Y BCEX OPraHru3MOB.

OBomonuonHas Tteopust Y. JlapBuna. Ilpeanoceiku BO3HMKHOBEHMS JapBHUHU3MA.
JIBukylipe Ccuiibl  3BOJMIIOLUU BUJOB 1O JlapBuHY (M30BITOYHOE pa3sMHOXKEHUE IpU
OTPAaHUYEHHOCTH PECYpCOB, HEOMpeaeieHHas H3MEHUYHMBOCTh, OOpn0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIH 0TOOD).

Cunrernyeckas reopusi 3Boonun (CTD) u ee OCHOBHbIE TOJTOKEHUS .



Muxkpossomonus. [Tomysanusa kak eqMHNLIa BUJA U DBOJIIOLIUH .
JBuxyume cuibl ((pakTopbl) SBOIIONUU BUIOB B MpUpoje. MyTalMOHHBIN MpoLecc
KOMOWHATUBHAs W3MEHYMBOCTh. [lonmynsiuoHHBIE BONHBI W JApeid reHoB. W3omsanus wu

MHT paIus.
EcrecTBeHHBI 0TOOp - HampaBisoumii ¢akTop 3BOMIONUU. DOPMBI €CTECTBEHHOTO
otOopa.
[IpucnocoOneHHOCTh ~ OpraHM3MOB  KaK  pe3yjabrar  JBoJonuu.  [Ipumepsl

IPUCTIOCOOJIEHUH Y Opranu3MoB. ApoMopdo3bl ¥ UHO-aJalITALHH.

Bun u BupooOpazoBanme. Kpurepuu Buga. OcHOBHbIE (OpMBI BUI000pa30BaHUS:
reorpapuveckoe, YKOJIOrH4ecKoe.

Maxposodtonusi. GopMbl IBOMIONUHN: (QUICTHYECKAS, JUBEPTCHTHAS, KOHBEPreHTHAI,
napajuienpHas. HeoOpaTuMocTh 3BOIIOLUH.

[IpoucxoxaeHne OT  HECHEUHMAIM3UPOBAHHBIX  mpeakoB.  lIporpeccupyromas
crenuanu3anus. AJanTUBHAS paualius.

pabota «CpaBHEHUE BUI0B 10 MOPPOIOTHYECKOMY KPUTEPHION.

pabota «Onucanue NprUCIOCOOIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepa.

MoayabHas equHuna 9. Bo3HMKHOBeHUe ¥ pa3BUTHeE KU3HU HA 3eMm.ie.

[loHayuHble IpeACTaBIECHUS O 3apOXKACHUHN KNU3HU . HayuHble runoTe3pl BO3HUKHOBEHHUS
KU3HH Ha 3emiie: aOWoreHe3 W MaHCIepMHs. XUMHUUYECKas IBONIONUA. AOHOTEHHBIH CHUHTE3
OpPraHMYeCKUX BEHIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE MOATBEPKICHHUE
XUMHUYECKOW 3BooIMK. HavdanbHble 3Tanbl Onoiorudeckoi spomoornun. I'unoresa PHK-mupa.
®dopMupoBaHrue MEOpaHHBIX CTPYKTYp U BOSHHUKHOBEHUE MPOTOKIETKU. [lepBbie KIIETKH U UX
sBOJIONHA. DOPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB .

PasButne >xu3Hum Ha 3emsie 1o spam M nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickas apbl. llameosoiickas »pa W ee MNEepUOAbl: KeMOPUUCKHI, OpPIOBUKCKUH,
CUITYPUMCKU I, AEBOHCKH I, KAMEHHOYT OJIbHBIN, TEPMCKHUIA .

Me3o3oiickast 3pa 1 €€ Mepruobl: TPUACOBBIN, FOPCKUIT, MEJIOBOMA .

KaitHo3olickasi 5pa U ee nepuo/Ipl: MajleoreHOBbI, HEOT€HOBBIM, AHTPOMOT'€HOBBIH .

XapakTepucTUKa KIMMaTa M T'e0JIOTHYECKHX TpoieccoB. OCHOBHBIE ATAIbl YBOJIOIUN
pPacTUTENBHOTO U JKUBOTHOTO Mupa. ApoMopdosbl y pacTeHuU u KUBOTHBIX. [losBrieHue,
pacuBeT ¥ BRIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKOT0 MUPA KaK OTpakeHUe dBOIOINH . OCHOBHBIE CUCTEMATHUYECK U €
CpYyNIIbI OPraHU3MOB.

DBOJIOUMST YeJoBEKa. AHTPOINOJOTUs Kak Hayka. Pa3BuTue mpeacTaBieHU o
IIPOMCXOKIACHUHU YesloBeKa. MeToibl n3yueHus auTponoresesa. CxoacTBa v pa3indus 4ejIoBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHNE YETIOBEKaA.

Jemwxymme cuibl  (pakTopel) aHTpomoreHe3a. HacrmenacTBeHHas W3MEHYHMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUN TPYyAa, MBIIIUICHHE,
peub.

OCHOBHBIE CTaJMU U BETBU DBOJIIOIMHM YEIOBEKA: aBCTPAIONMUTEKU, YEIIOBEK yMEJbIi,
UYenosek npsmoxomsammi, YernoBek HeaHaepTanbckuii, YemoBek pasymHbiii. Haxoaku
MCKOITaeMbIX OCTAaTKOB, BPEMsI CYIIECTBOBAHMS, 00JIacTh pacIpOCTpaHEHHUs, 00bEM T'OJIOBHOTO
Mo3ra, o0pa3 *KHU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBIE OONBILIME PACHl: €BPOIIEOUIHAS (€Bpasuiickas), Herpo-
aBcTpajioufHas  (3KBaTOpHaJIbHAsA), MOHIOJOMAHAs  (a3MaTCKo-aMepuKaHcKas).  YepTsl
MPUCIIOCOOJICHHOCTH TIPEACTaBUTENICH YEJIOBEYECKUX pac K YCIOBHUSM CYIIECTBOBAHHS.
EnuncrBo uenoBeueckux pac. Kputuka pacusma.

pabota «M3ydeHre HCKOTTAeMbIX OCTATKOB PACTCHUMN U )KUBOTHBIX B KOJUICKITHSIX .

MoayabHas equauna 10. OpranusMbl 1 OKPY:KAK0IIAA cpeaa.

DKOJOTrUsl Kak Hayka. 3ajauyd U pas3fenbl 3KOJIOTHUM. MeToabl 3KOJIOTMYECKHX
HCCIe0BaHU M. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'0 YETIOBEKA.



Cpenpl  oOuTaHMs  OpPraHM3MOB:  BOJHAs, HAa3eMHO-BO3JYyILIHas, IOYBEHHas,
BHYTPHUOpPIaHU3MEHHas.

Oxosornueckue ¢aktopel. Knaccudukaius dKoaorudeckux (HpakTopoB: abuOTHUYECKHUE,
OuoTHYECKHE U aHTponoreHHsble. /leficTBre 3KkoI0rn4eckux (pakTopoB Ha OPraHU3MBI.

3ansrue31

AOuoTtnyeckue  (QakTopbl: CBET, TeMIeparypa, BIAXHOCTb. DOTONEPHOAN3M.
[TpucnocoGieHns opraHu3MoB K AeHCTBUIO a0M0THYECKUX (PakTOpoB. buonornuecknue puTMsI.

buotnueckue ¢dakropel. Buasl OMOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO03 U ero gopmsl. [lapasuTusm, koonepauus, MyTyann3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaxJEOHUYECTBO). AMEHCATU3M, HEUTpaau3M. 3HaueHue OHMOTHYECKUX
B3aMMOJICHCTBUM /1JIs CYIIECTBOBAHUS OPIraHU3MOB B IPUPOJHBIX COOOILECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH mnonyasnuu. OCHOBHBIE IOKa3aTelnd MOMYJISLMM:
YHUCIEHHOCTh, IUIOTHOCTb, POXAAaE€MOCTb, CMEPTHOCTb, MHPHUPOCT, Murpauus. JIunHamuka
YMCJIIEHHOCTH MOMYJISILIMY U €€ PETYJIALHUS.

pabota «Mopdosornueckre 0COOEHHOCTH paCTEHU I U3 Pa3HBIX MECT OOUTAHUS.

pabota «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

pabora «Iloacyer IIOTHOCTH MOMYJISIUMA pa3HbIX BHIOB PACTCHH .

Monayabnas equanna 11. Cool0uiecTBa u 3K0JI0rn4ecKue CUCTEMBbI.

CooOmectBo  opraHusmMoB -  Ouoneno3. CTpykTypel OWOIlEHO3a: BH0Baf,
POCTpaHCTBEHHAs!, Tpodrueckas (mumieBas). Buapi-noMmuaanTel. CBs31 B OMOIIEHO3E.

Oxojnoruyeckue cucremsl (3kocuctembl). [loHsATHE 00 3KOCHCTEME M OHOIrEOLEHO3E.
QOYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLIEHTbI, KOHCYMEHTBI, pEAyLEHTHI.
KpyroBopor BemectB M NMOTOK SHEPrUM B IKocHcTeMe. Tpoduyeckue (MUIIEBHIE) YPOBHH
skocuctembl. Ilumessie nenu u ceru. OCHOBHBIE ITOKAa3aTeIM HKOCHCTEMBI: OHoMacca,
OPOAYKLHs. DKOJOTMYECKHE MUPAMHJbI: MPOIYKIIMH, YUCIEHHOCTH, Onmomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUYUBOCTh, CAMOpETYJIAL U, pa3BuTue. CyKieccus.

[TpuponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOocucTeMa XBOWHOIO MM
LIMPOKOJIMCTBEHHOT O JIECA.

AHTpPONOT€HHBIE dKOCHCTEMBI. ATpOIKOCUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
X034 CTBEHHOE 3HAYEHHE arpO’IKOCUCTEM B YPOOIKOCHCTEM.

buopasznoobpasue kak (akTop ycroitunBocTH 3kocucteM. CoxpaHeHue OMoIOrnyecKoro
pa3Hoo0Opa3us Ha 3emIie.

VYuenue B. U. Bepnanckoro o 6uochepe. I'panuiipl, coctaB u cTpykTypa Omochepsl.
XKusoe BemectBo U ero ¢yHkuu. OcobeHHOCTH OmoOcepsl Kak TII0OANBHON 3KOCHCTEMBI.
Jlnnamuyeckoe paBHOBECHE U 0OpaTHas CBsi3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOr€OXMMHYECKHE LMKIBI 3JIEMEHTOB (yriepoja, a3ora).
3oHanpHOCTH OHOChepbl. OCHOBHBIEC OMOMBI CYIIIH.

YenoseuectBO B Ouochepe 3emnau. AHTpONOreHHBIE HW3MEHEHHST B Ouocdepe.
I'moGanpHbIE 2KOTOTHYECKHE TPOOIEMBI.

CocymiecTBoBaHMEe TpHUpOabl H dYenoBeuecTBa. CoxpaHeHHe OMopasHOOOpa3usi Kak
OCHOBa ycroiunBocTH Ouocgeppl. OCHOBa palMOHAIBHOIO YIPABJIECHUS MPUPOTHBIMU
pecypcaMu U UX UCIojb3oBaHue. JlocTHKeHN s OMOJI0OTHU U OXpaHa MPUPOIBI.

3.3 JIekMOHHBII KypC

TaOymuma 4
CoaepikaHne JIEKHHOHHOTO Kypca (ceMHHAapOB)
Ne monyJisi u
ay I Bun! Kou-
Ne MOAYJILHOM
Ne u Tema Jieknnu (ceMHHapa) KOHTPOJILHOI'0 BO
1/n | eAMHULBI Y4e0HOTO
MepOoNpHUSATHS | 4YacoB
npeaMera
Mopyns 1.

'Bua MeponpPHATHSI: TECTUPOBAHKE, KOJUIOKBHYM, 3a9€T, K3aMEH, IPYTOe




n/u

Ne monyJaisi m
MOJYJIbHOM
eIMHUIbI Y4eOHOr0
npeaMera

Ne u Tema jeknuu (ceMHHapa)

Bun!

KOHTPOJILHOT0
MeponpusTUS

Kou-
BO
4acoB

MonaynbHas
enununa l.
buonorus kax
HayKa.

Jlexuus 1 buonorus kak Hayka. CBsi3b
OMOJIOTHH C OOIIECTBEHHBIMM,
TEXHUYECKUMU U IPYTUMHU
€CTECTBCHHBIMH HAayKaMH,
dbunocodueit, STUKON, ICTETUKOHN U
npaBoM. Pons Guosoruu B
(dhopMUPOBaHUY COBPEMEHHON HAYyUYHOU
KapTuHbI Mupa. Cucrema
OMONIOrMYecKnX HayK. MeToIbl
MTO3HAHUSI )KHBOU TIPHPOJIBI
(HabmroieHne, SKCIIEPUMEHT,
omucaHue, U3MEpPEHUE,
KJ1accu(pUKAIHsl, MOJICIIMPOBAHUE,
CTaTUCTHUYECKasi 00pabOTKa JAHHBIX).

KOHTPOJIbHAS
pabora

MonaynbHas
equuunIa 2. JXuBrie
CHCTEMBI U UX
OpraHu3aIysl.

MonaynbHas
enuHuIa 3.
XHMHYECKHI COCTaB
1 CTPOEHHE KIIETKH.

Jlexus 2 XUMHYSCKHH COCTaB KIIETKH .
XUMHUYECKUE DIIEMEHTHI:
MaKpOAJIEMEHTBI, MUKPOJJIEMEHTHI.
Bopa u MuHepanbHbIE BEIIECTBA.
OYHKIUH BOJIbI U MHUHEPAIbHBIX
BeIecTB B kietke. [lopnepxanue
OCMOTHYECKOI0 OajaHca.

Jlexuus 3 YriaeBoapl: MOHOCAXapHabl
(rmroxo3a, pubo3a u ae30kcuprudo3a),
Jcaxapubl (caxaposa, JIakTo3a) U
noJincaxapu/ibl (Kpaxmail, TIIMKOTEH,
1eJuTI0J103a). buonornyeckre GyHKIu
yraeBOIOB. JIMMIHIBI: TPUTIULEPUIBL,
dbochomunuapl, CTEpOUIbI.
I'uapodunsHO-THAPOGHOOHBIE
cBoiictBa. buonorunueckue pyHkuuu
munu1oB. CpaBHEHUE yTJIEBOIOB,
0ENKOB U JINMTUAO0B KaK HCTOYHUKOB
SHEPIUH.

Jlexnus 4 THUIIBI KIIETOK:
yKapuOTUYECKas U
npokapuotudeckas. OcoOeHHOCTH
CTPOCHUS TPOKAPUOTHUECKON KIETKH .
Krnerounas crenka 6akTepuid.
CtpoeHune 3yKapuOTHYECKOM KIETKH .
OCHOBHBIE OTJIMYHUS PACTUTEIBHOM,
JKUBOTHOM 1 T'pUOHOMN KJICTKH.

KOHTPOJIbHAA
pabora

MonynbHas
equuuia 4.
KuzuenesarenbHOCTD

Jlexnusa 5 OOMeH BelecTB, UiIu
MeTa0O0JIM3M. A CCUMMUIISAIUS
(ruracTUYecKuii OOMeH) 1

KOHTPOJIbHAS
pabora




n/u

Ne monyJaisi m
MOJYJIbHOM

eIMHULbI y4e0HOT0

npeaMera

Ne u Tema sexkuuu (cemuHapa)

Bun!

KOHTPOJILHOT0
MeponpusTUS

Kou-
BO
4acoB

KJICTKH.

U CCUMIIISIIUA (HEPTeTHUECKU I
0OMEH) - IB€ CTOPOHBI €TMHOTO
npoiiecca Mmetabonusma. Ponb 3ak0HOB
COXpaHEHM S BEIIIECTB U YHEPTUH B
MOHMMaHUU MeTabonu3Ma. TUIIBI
oOMeHa BelIeCTB: aBTOTPOHBIN U
rerepoTpodHbIii. Posib hepMeHTOB B
oOMeHe BelIeCTB U IPEeBPaLICHUN
SHEPI'UU B KIIETKE.

Jlexuus 6 DHepreTudyeckuit 0OMeH B
KJeTke. Pacienenue BenecTs,
BBIJICJIEHNE U aKKYMYJIUPOBaHUE
DHEPTUH B KJIETKE. DTaIbl
sHepreTuyeckoro ooMeHa. [ mmkonus.
bpoxenue u ero Buasl. Kucinopognoe
OKHCJIEHUE, MJIN KJIIETOYHOE JIbIXaHUE.
OxucnurensHoe hochopunrpoBaHue.
D PPEKTUBHOCTH YHEPTETUUECKOTO
oOMeHa.

Jlexnus 7 Heknerounsie GopMbI KU3HU
- BUpYCHI. VICTOpHS OTKPBITHS BUPYCOB
(. . UBanoBckuii). OcobeHHOCTH
CTPOEHUS U KU3HEHHBIN [IUKJI BUPYCOB.
bakrepuodaru. bonesnu pacrenui,
KUBOTHBIX M UEJIOBEKA, BbI3bIBACMbIE
BHUpycamu. Bupyc nmmynozaedunura
yenoBeka (BY) - Bo30yautens

CII1 da. O6paTHast TpaHCKpUIIIUS,
peBepraza u uHTerpasa. [lpodpunakruka
pacpoCTpaHEeHUs BUPYCHBIX
3a00J1eBaHMIl.

MonaynbHas
equHuIa S.
Pasmuoxenue u
VHIUBUIyaJIbHOE
pa3BUTHE
OpPTraHU3MOB.

Jlexnus 8 KineTouHbIi UKL, UIIN
JKU3HEHHBIN ITUKJ KiIeTKu . MHTepdasa
u Muto3. [Ipoueccel, mpoTekaroue B
uHTepdaze. Permkamus - peakus
marpuunoro cuntesa JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN Habop -
KapuoTun. J[uIIonIHbIi U
TarnjIouIHbI XPOMOCOMHBIE HAOOPHI.
Xpomatupl. L{luTonornyeckrue 0CHOBBI
Pa3MHOKEHHS ¥ HHAUBUIYATHHOTO
pa3BUTHUs OpraHu3moB. [lenenue
KJIETKH - MUTO3. CTaauu MUTO3A.
IIponeccel, mpouCXOaAIIME Ha Pa3HBIX
cTaausX MUTO3a. brosornueckuit
cMbIcit MuTo3a. [Iporpammupyemas
ru0esb KJIETKHU - allONTO3.

KOHTPOJIbHAS
pabota

MoaynbHas

Jlexnus 9 IlpeaMeT 1 3aJa4u TCHETHKH.

KOHTPOJbHAasI
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Bun!

KOHTPOJILHOT0
MeponpusTUS

Kou-
BO
4acoB

eIrHuIa 6.
HacnenctBeHHOCTH
1 U3MEHYHBOCTD
OpPTaHU3MOB.

Hctopus pazsutus reaetuku. Posis
LUTOJIOTUU U SMOPHOJIOTUH B
CTAaHOBJICHUU I'eHEeTUKU. Bkiazg
POCCHUMCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE FTEHETUKU. MeTO/bl T€HETUKHN
(ruOpHUIOIOTUIECKUH,
UTOT€HETUYECKU I, MOJIEKYJISIPHO-
reHerndeckuii). OCHOBHBIE
reHernyeckue nousaTus. ['enernyueckas
CHUMBOJIMKA, UCIIOJIb3yeMas B CXeMax
CKpeIMBaHui. 3aKOHOMEPHOCTH
HacleA0BaHUs MPU3HAKOB,
ycraHoBjieHHbIe ['. Menaenem.
MoHorubpuaHoe cKpemuBanue. 3aKoH
€AMHO00pa3us THOPUIOB MTEPBOTO
nokoJieHus. [IpaBuiio toMmuHupoBaHus.
3aKOH pacUICTVIEHUs] TPU3HAKOB.
I'unoresa uncrotel ramet. [lonHoE U
HEIOJHOE JOMUHUPOBAHMUE.

Jlexuus 10 XpoMmocoMHas Teopust
HacJeICTBEHHOCTH. [ eHeTnueckue
KapThl. ['eHeTuka noma. XpoMocoMHoOe
oInpeaesieHue 1oja. AyTOCOMBI U
MI0JIOBBIE XpOMOCOMBI. ['oMOrameTHbIe
U TeTepOoraMeTHbIE OpPraHU3MBI.
HacnenoBanue npusHakos,
CLIENIJICHHBIX C MOJIOM.

pabota

MopynbHas
enuHHuIa 7.
Cenekuus
OpPTaHU3MOB.
OCHOBEI
OMOTEXHOJIOTHH.

Jlexuus 11 Cenexkuus Kak HayKa U
npoiiecc. 3apokIeHUE CEJIEKIIUN U
noMectukanusa. Yueaue H. 1.
BaBuioBa o LieHTpax mNporCcX0XKICHUS
¥ MHOT'000pa3usi KyJIbTYPHBIX
pactenuid. LIeHTphl TpOnCXOXKICHUS
JIOMaIlIHUX )KUBOTHBIX. COpT, mopoja,
mrraMM. COBpeMEHHbBIE METO/Ibl
ceJeKuu. MaccoBBIH U
WHIMBUIYaTbHBINA OTOOPHI B CENEKITUU
pacTeHuil v )KUBOTHBIX. OlIeHKa
3KCTepbepa. ban3kopoaCTBEHHOE
CKpelMBaHue - HHOpuauHr. Yncras
nuaus. CKpenBaHue YUCTHIX JIMHUM.
['eTeposuc, wiu rubpuaHas cuia.
HepoxcrBenHoe ckpemmBaHue -
aytopuaunr. OTaasieHHas
ruldpuan3aims u ee yCrexu.

M ckyCCTBEHHBIN MyTareHes u
MOJIy4eHHE TTOJIUTIIONIOB.
JlocTukeHus ceNneKuy pacTeHU M,

KOHTpPOJIbHAs
pabora
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JKHBOTHBIX U MUKPOOPTaHHU3MOB.

Jlexins 12 bruorexHonorus Kax
OTpacib Npou3BoAcTBa. ['eHHas
WH)KEHEpHUsl. DTaIbl CO3IaHUS
pexomOunanTHo# JIHK u TpancreHHbIX
opranu3MoB. KieTouHnast uHXeHepHsi.
Knerounbie KyabTypHI.
MUKpOKIOHATFHOE Pa3MHOXKEHHE
pacrenuii. KiionupoBanue
BBICOKOITPOTYKTHBHBIX
CEJIbCKOXO03SICTBEHHBIX OPTaHU3MOB.
DKOJOTUYECKUE U ITUYECKUE
npobsemel. MO - reHeTn4ecKH
MOJIU (PUITTPOBAHHBIE OPTAHU3MBI.

MonynbHas
eInHuIA &,
OBOIIOIMOHHAS
OHOJIOrH .

Jlexuus 13 IIpennocbuiku
BO3HUKHOBEHMSI 3BOTIOIIMOHHON
TEOpUHU. DBOJIIOLUOHHAs TEOPUSI U €€
MecTo B Ononorun. BinusHue
SBOJIIOLIMOHHOM TEOPUM Ha pa3BUTHE
OMOJIOTMH U JPYTUX HAYK.
CBuieTenscTBa IBOIIOLUH .
[TaneonTonoruyeckue:
MOCJIEIOBATEIBHOCTD MOSBJICHUS BHI0B
B [1aJICOHTOJIOTMYECKOM JIeTONNCH,
nepexoaHble (GOPMBI.
buoreorpaguueckue: CXoICTBO U
paznuuue dayH u Gop MaTEpUKOB U
OCTPOBOB. DMOPHUOIOTHUECKHUE:
CXOJICTBA M pa3Inyusi SMOPHOHOB
Pa3HBIX BUJIOB IT03BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE:
FOMOJIOTHYHBIE, aHAJIOTUYHBIE,
PYAMMEHTapHbIE OPTaHbl, aTABU3MBI.
MonexkynspHO-0MOXUMHYECKHUE:
CXOJCTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX
METabO0IMUECKUX MyTeH y BCexX
OpraHU3MOB. DBOJIOLHOHHAS TEOPUSI
Y. JapsuHa. [Ipennoceliku
BO3HUKHOBEHMS JapBUHU3MA.
JIBMoKyIIME CUITBI SBOJIIOLMH BHJIOB 110
JapBuHy (M30BITOYHOE pa3MHOXKEHHE
IIPY OTPAaHUUYEHHOCTH PECYPCOB,
HeonpeaesIeHHAst U3MEHUYUBOCTbD,
0opn0a 3a cyliecTBOBaHUE,
€CTeCTBEHHBIH 0TO0p). CHHTeTHYECKas
teopus dBosronnu (CTO) u ee
OCHOBHBI€ IOJIOKEHHSI.

KOHTPOJIbHAS
pabota
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Jlexuus 14 MuxposBotonus.
[TonyyAnus kak eqMHULA BUA U
IBOJIOLUH. J[BUKYILIME CUIIBI
(haxTOpBI) HBOMIOLIMY BUIOB B
npupojie. MyTalimOHHBIN TPOLIECC U
KOMOMHATHUBHASA U3MEHYUBOCTb.
[TonynauroHHbBIE BOJIHBI U Aper D
reHoB. M3omamus 1 Murpanus.
EctecTBeHHBIH 0TOOD - HANPaBJISAIOIIMN
dakTop 3BosOIIUN. DOpPMBI
€CTECTBEHHOTr'0 0TOOPA.
[TprcrnocoGieHHOCTh OPraHu3MOB KaK
pe3ynsbrar sBomonuu. Ilpumepsr
HIPUCIIOCOOJIEHUH Y OPTaHU3MOB.
Apomopdho3bl U UAN0AIaNTAIH .

MonynbHas
equHuIla 9.
BosaunkHOBeHME U
pa3BUTHE )KU3HU Ha
3emie.

Jlekuwms 15 Jlonay4dHble peicTaBICHUS
0 3apOoXACHUU ku3HU. Hayunbie
TUTOTE3bl BOSHUKHOBEHHUS )KU3HHU HA
3emite: abUoreHe3 U MaHCIEPMUSI.
XuMuueckas dBOIIOLU. AOUOTeHHBIN
CHHTE3 OPraHUYECKUX BEILECTB U3
HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPKACHNE XUMUUECKOU
sBoroM M. HavanpHbIe 3Tanbl
Ouonoruueckoi sBodronuu. [ nnoresa
PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE NPOTOKJIETKHU. [IepBrie
KJIETKU U UX 3BOJIIOIUS.
dopmMHupOBaHNE OCHOBHBIX TPYIIII
JKUBBIX OpraHu3MoB. PazBuTue xxu3Hu
Ha 3eMJI€ 110 ApaM U [IEpUOIaM.
Karapxeit. Apxeiickas u
npoTtepo3oickas 3psl. [laneo3olckas
9pa U ee MepUuoIbl: KeMOPHUHCKUH,
OpPIOBUKCKU, CUITYPUHCKHH,
JIEBOHCKU I, KAMEHHOYT OJIbHBI,
IepMCcKHUi. Me3030licKas 3pa u ee
MEPUO/Ibl: TPUACOBBIN, FOPCKUH,
MenoBoil. KaliHo3olickas apa u ee
MEPUO/IbL: TAJIEOT€HOBBIN, HEOT €HOBBIM,
AHTPONOT€HOBBIN. XapaKTepUCTUKA
KJIUMaTa 1 T€0JIOTMYECKUX MPOLECCOB.
OCHOBHBIE 3TaITbI BOJIIOIUU
PaCTUTENBHOTO U JKUBOTHOI'O MUpA.
Apomopdo3bl y pacTeHHH U KUBOTHBIX.
[TosiBeHue, paciBeT ¥ BEIMUPAHHE
I'PYIN XKUBBIX Opranu3moB. Cucrema

KOHTPOJIbHAS
pabora




Ne monyJaisi m
Ayt 1 Bua! Kou-
Ne MOJYJIbHOM
Ne u Tema sexkuuu (cemuHapa) KOHTPOJIbHOI0 BO
n/m | eIMHUIBI Y4eOHOTo
MEpPONPHUATHS | YACOB
npeaMera
OPraHUYeCKOT0 MUPa KaK OTpaXEHUE
sBONIIOIMHU. OCHOBHBIE
CHCTEMAaTHUUYECKHUE IPYIIbI OPTaHU3MOB.
10 Jlexuus 16 Dxonorus Kak HayKa.
3agauu U paszesbl KOJ0Trun. MeTo bl
SKOJIOTUUYECKUX UCCIICIOBAHUM.
DKOJOTUYECKOE MUPOBO33PEHUE
COBpEMEHHOTr0 yeoBeka. Cpeibl
MopynbHas 0o0WTaHUsI OPraHU3MOB: BOJIHAS,
equauta 10. Ha3eMHO-BO3/IyIIIHAS, TOYBEHHAS, KOHTPOJIbHAS 1
Opranusmsl 1 BHYTPUOPTraHU3MEHHAas. pabora
OKpY’KaroIias cpefa. | Ikoyoruyeckue GakTopsl.
Kaccudukarus 5K010ruuyecknx
(bakTOpOB: abNOTHUYECKUE,
OMOTHYECKHE U aHTPOIIOT CHHBIE.
JleticTBUE SKOJIOTHYECKUX (PAKTOPOB Ha
OpraHu3Mbl
11 Jlexmus 17 CooO1iecTBO OpraHu3MOB -
o6uoreHo3. CTpyKTypbl OMOIIEHO3a!
BHUJIOBas, IPOCTPAHCTBEHHas,
Tpouueckas (nuiuesas). Buapl-
JoMUHAHTHI. CBSI3U B OMOIIEHO3E.
DKOJIOTUUECKHE CUCTEMBI
(3xocucremsl). [lonstue 06
KOCHUCTEME U OMOTEOIICHO3E.
MonaynbHas
e 11 O YHKIIUOHAIbHBIE KOMITOHEHTHI
' KOCHUCTEMBI: TTPOIYIICHTHI KOHTPOJIbHAS
Coo0i1mtecTBa u poayn i< p 5 1
KOHCYMEHTBI, pEAYLIEHTHI. TOBOPOT aborta
JKOJIOTUYECKUE y » beltylt Py p P
BEILIECTB U MTOTOK SHEPTUHU B
CHCTEMBI.
skocucteme. Tpopuueckue (MUILIEBHIE)
YpOBHU 3KOocucTeMsl. [Iumiespie nenu u
cetu. OCHOBHBIE ITOKa3aTEIN
9KOCHCTEMBI: Omomacca, mpoayKIHs.
DKOJOTrM4eCKUe MUPaMu/Ibl:
MPOIYKIIUH, YA CIICHHOCTH, OMOMACCHI.
CBoiicTBa AKOCUCTEM: YCTOMYHUBOCTb,
camoperyssius, pasButue. Cykieccus.
UTOoro 17
3.4 JlaGopaTopHbIe H MPAKTHYECKHE 3aHATHSA
TaOmuna 5
Conep:xaHne 3aHATHI 1 KOHTPOJIbHbIX MEPONIPUSITHI
Ne moayas u Ne u HazBaHMe J1a0OPATOPHBIX U Bux?
Ne MOYJIbHOMI NMPAKTUYECKUX 3aHATHI € Koi-Bo
KOHTPOJILHOTO
1/l | eANHULbI Y4eOHOTO YKa3aHHEeM KOHTPOJIbHBIX 4acoB
. MeponpusTUs
npeaMera MepOonpusATHIA

ZBuj MepONpPUATHS: 3a1UTa, TECTUPOBAHUE, KOJUIOKBUYM, IPyTO€
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¢IUHHNIbI YY4e0HOI0
npeaMera

Ne u HazBaHMe J1a00PATOPHBIX U
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yKa3aHHEeM KOHTPOJbHBIX

MepPONpPHUATHH

Bun?

KOHTPOJILHOIO
Meponpus TUst

KoJa-Bo
4acoB

Monyns 1.

TECTUPOBAHUEC

MopaynpHas equHuIa
1. Buonorus kak
HayKa.

KOHTPOJIbHAS
pabora

MonaynpeHas equHUIIa
2. JKuBrble cucreMsl 1
WX OpraHu3aIusl.

3ansTue 1 JXuBble CUCTEMBI
(6mocucTeMbl) KaK IpeIMET U3yUeHUS
ouoJioruu. OTINYNE JKUBBIX CUCTEM
OT HEOPraHUYECKOH MPUPOIbI. paboTa
«/cnonp3oBanue pa3InyHbIX
METOJIOB ITPU U3YUCHUH
OMOJIOTMYSCKUX OOBEKTOBY.
CpolicTBa OMOCHCTEM U UX
pazHooOpasue. YpOBHH OpraHH3allnu
OrocrcTeM: MOJIEKYIISIPHBIH,
KJICTOYHBIM, TKAHEBHIN,
OpraHU3MEHHBIN, TOMYJISIIHOHHO-
BHUJOBOI, SKOCUCTEMHBIN
(6uoreoneHOTHYECKHIT),
OnochepHbIii.

KOHTPOJIbHAS
pabota

MopaynbHas eauHuIA
3. Xumuueckuit
COCTaB U CTPOCHUE
KJICTKH.

3anstue 2 benku. CoctaB v cTpoeHHE
OCNIKOB. AMHHOKHCIIOTHI - MOHOMEPHI
6enkoB. HesameHnMbIe U 3aMEHUMBIE
AMUHOKHCIIOTH. AMUHOKUCIOTHBIN
COCTaB. YPOBHU CTPYKTYPHI OCIKOBOU
MOJIEKYJIbI (TIepBUYHASL, BTOPHYHAS,
TpPETUYHAS U YCTBEPTUUHAS
CTPYKTypa). XMMHUUYECKHE CBOMCTBA
6enkoB. buonornueckue GyHKIIUU
0enkoB. depMEHTHI - OUOTOTHYECKUE
karanuzaTopsl. CTpoeHue pepmeHTa:
AKTUBHBIN LIEHTp, CyOCTpaTHAas
cnenuduunocTs. KopepMeHTHI.
Burtamunsl. OTauuus pepMeHTOB OT
HEOPraHUYECKUX KaTaau3aTopoB.
pabota «/3yueHne KaTaTuTHYECKON
aKTUBHOCTH (DepMEHTOB (Ha IpUMepe
aMMJIa3bl UJIK KaTayiasbl)y.

3ansatue 3 HyknenHOBbIE KHCIIOTHI:
JAHK u PHK. Hykneotunpr! -
MOHOMEpPBI HYKJIEUHOBBIX KUCIIOT.
Ctpoenune u ¢pynknun JJHK.
Crtpoenue u pynkuuu PHK. Bus
PHK. AT®: cTpoenue u GpyHKIUU.
[TuTonorus - HayKa O KJIETKE.
Knerounas teopus - npumep
B3aWMOJICHCTBUS UeH 1 (PaKTOB B
Hay4HOM IIO3HAaHUU. MeTonbl
n3ydeHus kiaeTku. Kierka kak

KOHTPOJIbHAA
pabora
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KOHTPOJILHOIO
Meponpus TUst
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IeaocTHas sxkuBas cucteMa. Oo0mue
MPU3HAKH KJIETOK: 3aMKHYTast
Hapy»KHasi MeMOpaHa, MOJIEKYJIbI
JHK xak remeTuuyeckuii arnmnapar,
CHCTEeMa CUHTEe3a Oenka.

3anstue 4 IloBepxHOCTHBIE
CTPYKTYPBbI KJIETOK - KJIETOYHAs
CTEHKA, TTIMKOKAIHUKC, UX QYHKIIHUH.
[MnasmaTnyeckas MmeMOpaHa, ee
cBoiicTBa U pyHkuuu. [{uronnazma n
ee opranousl. OJHOMEMOpaHHbBIE
opranouas! kietku: JI1C, anmapar
I'oabmKH, TN30COMEI.
[TonmyaBTOHOMHBIE OpPTraHOU b
KJIETKH: MUTOXOHJPUH, TITACTUIBI.
[IpoucxoxxaeHrne MUTOXOHIPUN U
njacTua. Buasl miuactu.
HemeMOpanHbIe OpraHOu bl KIETKU:
pubOCOMBI, KIIETOYHBIH LEHTD,
LEHTPUOJIN, PECHUYKH, KTYTUKH.

O YHKIIMY OPraHOU 0B KJIETKH.
Bxurouenust. SAapo - peryasropHblid
1eHTp KieTku. CTpoeHue aapa:
a1epHas 000J04YKa, KaproIia3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.
TpaHcIopT BeIIECTB B KJIETKE. paboTa
«3y4yeHue cTpoeHus KIETOK
pacTeHU, )KHBOTHBIX U OaKTEpUit
110/ MUKPOCKOIIOM Ha TOTOBBIX
MHUKpoOIpenapaTax i UX OIUCaHUEe».

MonaynbHas equHuIA
4,
KuzneneaTenbHOCTh
KJIETKH.

3anstue 5 ®orocunres. CeroBas u
TeMHOBas (a3bl POTOCUHTESA.
Peakuuu potocunresa.
DddexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue poTocuHTE3a ISl KU3HU HA
3emie. Biusinue ycinoBuii cpeipl Ha
(bOTOCHHTE3 M CIIOCOOBI TOBHITIICHHS
€ro MPOIYKTUBHOCTH Y KYJBTYPHBIX
pacTeHuid. X eMOCUHTES.
XeMOCHUHTE3UPYIOIIrEe OaKTepPHH.
3HaYeHUE XEMOCHHTE3a TSl KU3HHU HA
3emuie.

3anstue 6 Peakuuu MaTpuyHOTO
cuHTe3a. ['eHernueckas nHopmarus
u JIHK. Peannzanus reHeTnueckomn
uH(OopMaIH B KJIETKE.
I'eHeTHyecKHUi KO U €r0 CBOMCTBA.
TpaHCKpuUIIUs - MATPUYHBINA CUHTE3

KOHTPOJIbHAS
pabota
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PHK. Tpaucasuus - OuocuHTes
Oenka. DTarbl TPAHCIISAIHH.
Koauposanue amuHokucnot. Poib
prOOCOM B OMOCHHTE3E OelIKa.

MopynbHas enuHuUIA
5. PasmHoxeHne U
WHIMBUIYATHHOE
pa3BUTHE
OpraHU3MOB.

3ansrue 7 ®opmbl pa3MHOKEHUS
OpPraHu3MOB: OECII0JIoe U MOJIOBOE.
Bu sl 6ecrionioro pa3sMHOXKCHUS:
JeNIeHUEe HaBOE, TOYKOBAHHUE OJTHO U
MHOTOKJICTOYHBIX,
CropooOpa3oBaHue, BEreTaTHBHOE
pazmHokeHue. MckyccTBeHHOE
KJIIOHUPOBAHUE OPTaHNU3MOB, €T0
3Ha4YeHUe I ceneknuu. [TomoBoe
pa3MHOKEHHUE, €ro OTJINYHUS OT
Oecmonioro. Meiio3. Ctaauu mMerosa.
[Ipoueccel, mpoucxoasmye Ha
cTagusax Meiosa. IloBenenue
XpoMocoM B Meito3e. Kpoccuurosep.
brosmornyecknii CMbICI M 3HaYEHUE
Melo3a. ['amerorenes - npouecc
00pa30BaHus MOJOBBIX KJIETOK Y
KUBOTHBIX. [T0o7I0BBIE JKETE3bI:
CEMEHHUKH U stmuHuKu. OOpa3zoBaHue
U Pa3BUTHUE IMOJOBBIX KJIIETOK - TaMET
(criepMaTo30m I, SIMIEKIIETKA) -
CIIEPMATOTECHE3 M OOTCHES3.
OCoOEHHOCTH CTPOCHU S SIUTIEKIIETOK
U CIIEPMATO30M/I0B.
OmnonorBopenue. [lapreHorenes.

3anstue 8§ UnauBuyanbHoe
pa3BUTHE (OHTOT'€HE3).
OMOpHOHAIEHOE Pa3BUTHE
(oMOpuorenes). JTarbl
SMOPHOHAIBHOIO Pa3BUTHUSA Y
M103BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisnus,
opranoreses. [loctamOpuonansHoe
pasButue. Tumsl
NOCTAMOPHOHAIBHOI'O Pa3BUTHS:
psIMOE, HEMPSIMOE (JIMUUHOYHOE).
Bnusinue cpensl Ha pa3BuTHe
OpPraHu3MOB, (JaKTOPHI, CIIOCOOHBIE
BbI3bIBATH BPOXK/IEHHBIE YPOJICTBA.
Poct u pazButue pacteHuil.
OHTOreHe3 HBETKOBOI'O PACTEHUS:
CTPOEHUE CEMEHU, CTAJJUU PA3BUTHUSL.
pabora «HabnroneHne Mutosa B
KJIETKaX KOHYMKA KOPEILKA JIyKa Ha

KOHTPOJIbHAS
pabora




n/n

Ne moayas u
MOAYJIbHOM
¢IUHHNIbI YY4e0HOI0
npeaMera

Ne u HazBaHMe J1a00PATOPHBIX U
NPAKTHYECKHUX 3aHSTHIA ¢
yKa3aHHEeM KOHTPOJbHBIX

MepPONpPHUATHH

Bun?

KOHTPOJILHOIO
Meponpus TUst

KoJa-Bo
4acoB

FOTOBBIX MUKpOIpenapaTax». padbora
«3yuenne cTpoeHNS TOTOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTaxy.

MopynbHas enuHuUIA
6. HacneactBeHHOCTD
1 U3MEHYHBOCTD
OpTaHU3MOB.

3anstue 9 JlurubpumHoe
CKpelyBaHue. 3aKOH HE3aBUCUMOT 0
HacJIeI0BaHU s IPU3HAKOB.
[{uTOoreneTn4yecKkrne OCHOBBI
JUTUOPHUIHOTO CKPELBAHUS.
AHanu3upyroliee CKpenBaHue.
Hcnonp30BaHue aHATM3UPYIOLIETO
CKpeIIMBaHus Ui ONpeIeIeHUS
regoruna ocodu. CremnjieHaoe
HacleioBaHue npu3HakoB. Padora T.
Moprana no crenjieHHOMY
HacieA0BaHUIo reHoB. Hapyienne
CLIEIIJICHUS TEHOB B PE3yJIbTaTE
KPOCCHHIOBEPA.

3ausarue 10 U3menunBocTth. Buabl
M3MEHYMBOCTHU : HEHACIIEICTBEHHAS U
HacneAcTBeHHas. Posb cpenbl B
HEHACJIEICTBEHHON N3MEHYMBOCTH .
XapakTepucTrka MOAU(PUKAITUOHHON
W3MEHYMBOCTH. BapnanmoHHbIN ps A
BapualmoHHas kpuBas. Hopma
peakiuu npusHaka. KonumdyecrBeHHbIe
Y Ka4eCTBEHHBIC MPU3HAKU U UX
HopMa peakiuu. CBolicTBa

MOT1 (pUKAITMOHHOM N3MEHUNBOCTH .
Hacnencresennas, nim
FeHOTUITUYECKAs, U3MEHYUBOCTbD.
KomOuHaTtuBHas N3MEHYHUBOCTb.
Meiio3 1 110JI0BOM MPOIIECC - OCHOBA
KOMOMHATUBHOW N3MEHYHBOCTH.
MyTarmoHnHast U3MEHYMBOCTb.
Knaccudukarus My Tanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa u
IIPUYMHBI MyTalluii. MyTareHHbIe
(baxTophl. 3aKOH TOMOJIOTUYECKUX
PSAAOB B HACIEACTBEHHOM
n3MenunBoctr H. M. BaBuiiosa.

3anstue 11 Buednepnas
HaCJICACTBEHHOCTh 1 H3MCHUHMBOCTb.
I'enernka yenoBeka. Kapuorun
yenoBeka. OCHOBHBIC METOIBI
TCHCTHKU YCJIOBEKA:
reHealorHuecKuii, OJU3HEIOBBIN,
LIMTOT'CHETHYCCKH I, OMOXUMUYCCKUH,

KOHTPOJIbHAS
pabora




n/n

Ne moayas u
MOAYJIbHOM
¢IUHHNIbI YY4e0HOI0
npeaMera

Ne u HazBaHMe J1a00PATOPHBIX U
NPAKTHYECKHUX 3aHSTHIA ¢
yKa3aHHEeM KOHTPOJbHBIX

MepPONpPHUATHH

Bun?

KOHTPOJILHOIO
Meponpus TUst

KoJa-Bo
4acoB

MOJIEKYJIIPHO-TEHETHYECKHU .
CoBpeMEeHHOE OIpeieTICHUE
T€HOTHIIA: ITOJTHOTEHOMHOE
CEKBEHHPOBaHUE, TCHOTUITMPOBAHUE,
B TOM 4Hcne ¢ momorpio IT1[P-
ananu3a. HacnencTBeHHbIe
3a00J1€BaHUs YEJIOBEKA: T€HHBIE
0ose3Hu, 00J€3HH ¢ HACIEeACTBEHHOM
NpeApacoI0KEeHHOCTHIO,
XPOMOCOMHBIE OOJIE3HU.
ComarnvecKkre U TeHEpPaTUBHbBIC
MyTaruu. CTBOJIOBBIE KIJIETKH.
[IpuHIMIEI 370pOBOrO OOpa3a KU3HU,
JTUArHOCTUKH, TPOPUIAKTUKY U
JICUCHHS TCHETHYECKHMX OOJIC3HEH .
Menuko-reHeTH4ECKOoe
KOHCYJIbTUpPOBaHUeE. 3HaUeHHE
MEIUITUHCKOM T'€HETHKH B
MPEAOTBPAIICHUH U JICUCHUH
FeHETUUYECKHUX 3a00JIeBaHM I
yenoBeka. «3yueHue pe3yabTaToB
MOHOTHOPHUHOTO U AUTUOPHIHOTO
CKpeIIMBaHUA y Ip030(huiIbl Ha
FOTOBBIX MUKpOIpenapaTax». pabora
«3yuenue Mou puKammoHHON
M3MEHYMBOCTHU, IOCTPOEHHUE
BapUAIIMOHHOTO Psijia U
BapUaIlMOHHON KPUBOIT». paboTa
«AHanu3 MyTanui y 1po30Quibl Ha
TOTOBBIX MUKpOIIpEIapaTax». padbora
«CocTaBjIeHUE U aHAJIH3
POJOCIOBHEIX UCJIOBEKA.

MopaynbHas eauHuIA
7. Cenexuus
opranu3MoB. OCHOBBI
OMOTEXHOJIOTHH.

3ansarue 12 Dkckypeust «OCHOBHBIE
METOJIbl U JOCTUKEHUS CENEKIUU
pacTeHui U KUBOTHBIX (Ha
CEJIEKIITMOHHYIO CTaHIU IO,
IJIEMEHHYIO epMmy,
COpTOI/ICHBITaTeJH)HBIf/i Y4acToK, B
TEIJIMYHOE X035 CTBO, J1a00paTOPHIO
arpOyHHBEPCUTETA I HAYYHOTO
LEHTPA)».

KOHTpPOJIbHAS
pabora

MopaynbHas eauHuIA
8. DBomronoHHas
OHOJIOT UL

3anstue 13 Bunu BumooOpa3oBanue.
Kpurepuu Buga. OcHOBHBIE (JOPMBI
BHUI000pa30BaHUs: reorpaduieckoe,
JKOJIOTHYECKOEe. MaKpOd3BOIIOLIHS.

@D opMBbI 3BOTIONIHH: PUIICTUYECKAS,
JMBEPIreHTHAs, KOHBEPTCHTHAS,
napaienbHas. HeodparumocTs

KOHTPOJIbHAS
pabota




n/n

Ne moayas u
MOAYJIbHOM
¢IUHHNIbI YY4e0HOI0
npeaMera

Ne u HazBaHMe J1a00PATOPHBIX U
NPAKTHYECKHUX 3aHSTHIA ¢
yKa3aHHEeM KOHTPOJbHBIX

MepPONpPHUATHH

Bun

2

KOHTPOJILHOIO
Meponpus TUst

KoJa-Bo
4acoB

sBomoIuu. [IpoucxoxaeHue ot
HECIeIMaTU3UPOBAHHBIX TTPEIAKOB.
[Tporpeccupyroias crenuain3anus.
AnmanTuBHas paauaius. pabora
«CpaBHeHHE BUJOB MO
MOP(HOIOTHIECKOMY KPUTEPHUIOY.
pabora «Onucanue
MIPUCITIOCOOJICHHOCTH OpTraHu3Ma U €€
OTHOCHTEIIBHOT'0 XapaKTepay.

MonaynpsHas equHUIIA
9. Bo3sHUKHOBEHUE U
Pa3BUTHE )KU3HU HA
3emite.

3ansatue 14 DBosronus 4ermoBeEKa.
AHTpononorusi kak Hayka. PazButue
IPEACTABICHUM O IPOUCXOKIACHUU
YEJI0BEKa. MeTtonbl U3y4YECHUS
AHTPONOT€HE3A. CxoxacrtBa u
paznuuus 4YeloBEKa M IKUBOTHBIX.
Cucrematuueckoe MTOJIOKEHHE
YeJI0BEKa. JBumxyimume CUJIBI
(baxTopsr) AHTPOTIOTCHE3A.
HacnenctBeHHass W3MEHUMBOCTH H
€CTECTBEHHBII oT60p.
OOmecTBeHHBIE ~ 00pa3  JKU3HH,
U3TOTOBJIEHUE opyauii Tpyna,
MbIILIEHHE, peub. OCHOBHBIE CTAIUU
U BETBU DOBOJIOLMUM  YEJIOBEKa:
ABCTPAJIONUTEKH, YeloBeK yMebIi,
Yemosek npsamoxomsammii, Yemosek
HEaHJEPTAIbCKUM, YenoBek
pasyMHbIi. Haxogku ucKomaembixX
OCTaTKOB, BpEMsl CYIIECTBOBAHMS,
00JacTh  pacmpocTpaHeHusi, 00BeEM
TOJIOBHOTO MO3ra, o00pa3 >KU3HH,
Opyaus. Yenoseueckue pacsl.
OcCHOBHBIE OompIMe pachl:
eBporeouiHas (eBpasuiickas), Herpo-
aBcTpajiouaHas  (PKBaTOpHaNbHAs),
MOHTOJIOUTHAS (a3maTcko-
aMepUKaHCKast). UepTthl
MPHUCIIOCOOIIEHHOCTH MPEICTaBUTENCH
YEeIIOBEYECKUX pac K  YCJIOBUSM
CYILLIECTBOBAHUSI. EnunctBO
yenoBedyeckux pac. Kputuka pacuzma.
Pabora  «M3yueHue HCKOIaeMbIX
OCTaTKOB PACTEHHH M >KUBOTHBIX B
KOJUIEKITUSIX).

KOHTPOJTh
pabora

Hast

10

MonynbHas equHuLA
10. Opranu3mesl 1
OKpYy Karolas cpeja.

3anstue 15 AGuotnyeckue GakTOphI:
CBET, TEMIIEPaTypa, BIAXKHOCTb.
®otonepuoausm. [Ipucnocobnenus
OpPTraHM3MOB K JICHCTBHUIO

KOHTPOJIb
pabota

Has




n/n

Ne moayas u
MOAYJIbHOM
¢IUHHNIbI YY4e0HOI0
npeaMera

Ne u HazBaHMe J1a00PATOPHBIX U
NPAKTHYECKHUX 3aHSTHIA ¢
yKa3aHHEeM KOHTPOJbHBIX

MepPONpPHUATHH

Bun?

KOHTPOJILHOIO
Meponpus TUst

KoJa-Bo
4acoB

abnoTHYeCKuX (GaKTOPOB.
buonornyeckue putmbl. buotnueckue
daxTopsl. Buasl OnoTH4eCcKHX
B3aWMOJICVCTBU I : KOHKYPEHIIUS,
XUIIHUYECTBO, CAMOMO3 U €T0
dopwmel. [Tapasutusm, koornepanus,
MYTyaJIi3M, KOMMEHCAIH3M
(KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeUTpanu3M. 3HaueHue
OMOTHYECKHUX B3aUMOJIEHUCTBUH ISt
CYILIECTBOBAHU S OPTaHNU3MOB B
MPUPOTHBIX COOOIIECTBAX.
DKOJIOTMYECKHE XapaKTEPUCTUKH
nonyssiiui. OCHOBHBIE TOKAa3aTeIH
HOMYJISILIMK : YUCIIEHHOCTb,
MJIOTHOCTh, POXKAAEMOCTb,
CMEPTHOCTb, TPUPOCT, MUTPAILUSL.
JlnHaMHKa YU CTICHHOCTH NOIYJISIIUH
U ee peryJisius. pabora
«Mopdodonoruiyeckre 0COOEHHOCTH
pacTeHHU U3 pa3sHbIX MECT
obutanus». paborta «BimsHue cBera
Ha pOCT ¥ Pa3BUTHE YEPEHKOB
Kozeyca». pabdora «Iloacuer
MJIOTHOCTH MOMYJIALUM pa3HbIX BUIOB
pacTeHui». *

11

MopyibHas enuHuIa
11. CoobmectBa u
JKOJIOTUYECCKHUE
CHCTEMBI.

3anstue 16 [IpupoaHbie 3KOCHCTEMBI.
DKOCHCTEMBI 03ep U peK. JKocrucTeMa
XBOWHOTO MM IIUPOKOJTUCTBEHHOT'O
jeca. AHTPONIOT€HHBIE SKOCUCTEMBI.
ArposkocucTeMbl. YPOOIKOCHUCTEMBI.
buonornyeckoe n X031 CTBEHHOE
3HaYEHHUE arpO’IKOCUCTEM U
ypOoskocucreM. buopaznoobpasue
KaK (paKTop yCTOMYMBOCTH
skocucteM. CoxpaHeHue
OMOJIOrMYeCKOro pa3Hoo0pas3us Ha
3emse. Yuenue B. 1. Bepnaackoro o
o6uocdepe. ['panuiisl, coctaB u
CTpyKTypa 6uocdepsl. KXusoe
BEILECTBO U €r0 PYHKIUH.
Ocobennoctu ouocheps! Kak
r100abHOM YKOCHCTEMBI.
JnHaMH4ecKoe paBHOBECHE U
oOpartHas cBs3b B Ouocdepe. *

3anstue 17 KpyroBopotsl BemiecTs u
OMOT€OXUMHUYECKHUE LIMKIIBI
3JIEMEHTOB (yIJIepoJia, a30Ta).

KOHTPOJIbHAS
pabora




Ne moayas u Ne u HazBaHMe J1a00PATOPHBIX U

. . Bun?®
NQ MOAYJbHOU NPAKTHYECCKHUX 3aHATHH C KOH'BO
KOHTPOJbHOI'O
I[/ﬂ [(S2070505000%¢ yqeﬁﬂoro YKa3aHHuEM KOHTPOJbHBIX qgacoB
Meponpusi TSI

npeaMera MepOonpPUATHI

3oHanbHOCTH OMochepbl. OCHOBHBIE
O6uoMBI cynu. YenoBe4ecTBo B
6uocdepe 3eman. AHTPOIIOTeHHbIE
u3MeHeHus B onocdepe. [modansHbIC
9KOJIOTUYECKUE TTPOOITIEMBI.
CocyiecTBoBaHUE IPUPOIBI U
yenoBedyecTBa. CoxpaHeHne
O6ropa3HO00pa3us KaKk OCHOBA
ycroitunBocT 6uocheps. OcHoBa
paIOHATIBHOTO YIIPABICHUS
HPUPOIHBIMU PECYpPCaMH U UX
MCHnoJIb30BaHue. JlocTHREHUS
OMOJIOTHH M OXpaHa MPUPOJbI. *

UTOI'o 17

3.5 CamocTosiTesbHAst padoTa U BHINOJIHEHHEe HHAMBHUYAJbLHOI0 MPOEKTA
3.5.1 [lepeyenn BONMPOCOB 151 CAMOCTOSITEILHOTO H3Y4eHHs] U BHIOB
CaMOMNOJATOTOBKH K TeKYILeMYy KOHTPOJII0 3HAHMIA

Tabmmia 6
Ne momyns n [Tepeuenb paccMaTpruBaeMbIX BOTIPOCOB JIJIs
Neri/ YL P P P P A Koin-Bo
I MO/IYJIBHOM CaMOCTOSTEILHOTO U3YUEHHS U BUJIOB qACOB
SV HHULIBI CaMOMOATOTOBKH K TEKYIIIEMY KOHTPOJIIO 3HAHUM
Moayas 1
He npenycMoTpeHo y4eOHBIM MJIaHOM

3.5.2 UuamBuayaJbHbIH NPOeKT

TaOmuma 7
Ne i/ TeMbl MHHAMBHAYAJIbHBIX MPOEKTOB

He npengycmoTpeHo y4eOHbIM MIIaHOM

4. YyeOHO-MeTOAHYECKOEe U HH(POPMALIMOHHOE ofecneyeHne y4eOHOro npeamera

1. AradonoBa, 1. b. buonorus: 6a30BbIii YpOBEHb: IPAKTUKYM : yueOHOe nocodue / U.
b. Aragonoga, B. 1. CuBornazos. — M. : [Ipocemenue, 2024. — 112 ¢. — ISBN 978-5-09-
112641-9. — Texkcrt : snekTpoHHBIN // JlaHb : 3neKkTpoHHO-OMOMMOTeYHas cucrema. — URL:
https:/fe. lanbook.com/book/409214 (mata obparenus: 17. 09. 2025). — Pexum poctyna: s
aBTOPH3. MOJIb30BaTENEH

2. TepemoB A. B. buonorus. buonornueckue cuctembl u mporecchl. [locodue mis
CaMOCTOSITENbHON paboThl OOyYaroIMXcsd B YUYPEXKJICHHUSAX CpEeIHEro mnpogecCHOHATIBHOIO

oOpaszoBanus (yriayOneHHbIH ypoBeHb); B 2x 4. / A. B. Tepemos, P. A. Ilerpocosa. — 1-e uzz. —
M. : Muemo3una, 2012. — 400 c.

5. Kpurepuu ouneHku 3HaHMii, yMeHHIi, HABLIKOB M 3asiBJIEHHbIX KOMIIeTEeHIM

Buapl Tekyiero KOHTpOJIS: KOHTpOJbHas paboTa , MO Mepe OCBOCHHS BCEro MOJYJIs
MIPOBOJIUTCS TECTUPOBAHUE.

[TIpoMeKyTOUHBIN KOHTPOJIb — 3a4€T C OLEHKOU

Tabmuma 8
IlnaH-pedTHHT AUCUMIVIMHBI «buosorus»




Bun kontpons MaxkcumanbpHoe

Moy ibHBIE SIMHUIBI
KOJIMYECTBO OAJLIOB

Monyiib 1 |
Monynenas  egununia 1. | KontponbHas pabora «buomorus | 10
buosnorus kak Hayka. KaK HayKa»

MopynbHas equHuIla 2.
JKusrple cucreMbl H = HX

OpraHM3alHysl.

MonynbHas emuauna 3. | KonTponbHas pabota | 10
XUMHUYECKUU COCTaB U | «XuMHu4eckas OpraHu3anus
CTPOCHHUE KJICTKH. KJICTKH

Monynbaas  emununa 4. | KontponeHas pabora «Ctpoenue | 10
JKu3HenesTenbHOCTh KICTKH. | KIETKH

MonynbHas equauna 5. | KoHTponpHas pabora | 10
Pasmuoxenue u | «PasmHoxenue OpraHu3MoOB.
WHAUBUAyaTbHOE  pa3BuThe | OHTOTEHE3»

OpPraHH3MOB.

MopaynbHas eqUHuIla 6. | Kontponpaas padora «OcuoBHbIe | 10
HacnencTBeHHOCTE U | TIOHATHSA F€HETHKU

N3MCHYHNBOCTH OPraHu3MOB.

Monynenas  eguHuna 7. | KoatponbHas pabora «Cenexmus. | 10

Cenekuus OpraHu3MoB. | buorexHoaorum»

OCHOBBI OMOTEXHOJIOTHH.

MonynbHas equauna 8. | KontponbHas pabora | 10
DBOIIOIMOHHAsA ONOJIOTHA. «DBOIIOLIUS

MonaynbHas emmanna 9. | KoatponbHas pabora «Passutme | 10
Bo3HWKHOBEHHE W Pa3BUTHE | KU3HU HA 3eMJIe»
JKA3HHU HA 3eMIIe.

Monynenas  equauma  10. | KoaTponbHas pabdora «xonorus. | 20
Opranu3mbl U OKpyXarwmias | DKojoruveckue GakTopoi»

cpena.

MopynbHass  egununa 1.

CooOmiecTBa u

JKOJIOTHUECKHE CUCTEMEL.

Htoro 100

JlonosHuTENbHBIE Oalibl: HCCIIEAOBATENbCKAss padoTa ¢ MOCIEIYHOIMM HaluCaHUueM
CTaThH U BBICTYIJICHUEM Ha CTyleH4YecKoil KoHpepeHuu — 10-15 6amios;

Bce Bumsl yueOHBIX pabOT JOKHBI OBITH BBIIOJHEHBI B yCTAHOBJICHHEIE,
MpeayCMOTPEHHBIE TpadKoM y4eOHOT 0 TIporiecca.

[Tpu u3yyeHUH MOAYJIBHOM €IMHUIBI AUCHUILTUHBI MPOBOAUTCS pyOeKHBIH KOHTPOJIb
3HaHWW C TENBI0 TMPOBEPKH W KOPPEKIMU XOJa OCBOEHHUS TEOPETHYECKOTO Marephaia
MPaKTHYECKUX YMEHHH M HaBBIKOB. PyOeXHBIN KOHTPOJb 3HAHWU MPOBOIUTCS MO TrpaduKy B
Yachl MPAKTUYECKUX 3aHATUH 10 OCHOBHOMY PaCIUCaHHIO

Tema cunTaercs claHHOM, IPH YCIOBUHU MOJyUYEHUsI CTyIeHTOM He MeHee 60% 0aioB oT
MaKCHUMaJIbHO BO3MOYKHOT'0 KOJIMYECTBA, KOTOPOE OH MOT ObI MOJXY4YHTh 32 3TOT MOJYJIb.

B koHI1Ie cemecTpa Ha OCHOBaHMH MO3TAITHOT O KOHTPOJISt 00YUYEHHSI CyMMUPYIOTCs OallIbl
TEKYIIETO PEHTHHTA, MOJCYUTHIBAIOTCS JIOMOJHUTENbHBIE OaJUTbl M MPUHUMAETCS PEHICHUE O
JIONYCKE CTYJICHTA K BBIXOAHOMY KOHTPOJIIO MJIM OCBOOOKIECHHUIO OT €r0 Cauu .

CryzneHT 00s3aH OTYMTATHCS MO BCEM MOJIYJSM JMCLUMIUIMHBI U C YYETOM BBIXOJHOTO
KOHTpOJsi HaOpath He MeHee 60 OamioB mno gucuuminHe. CTyneHTy, He HaOpaBIIeMy




MHUHUMAaJIbHOE KOJIMYeCcTBO OaiioB (MeHee 60), maeTcs 14 kaneHIapHBIX JHEH MOCIe OKOHYAHUS
KaJICHIapHOT 0 MOIYJIs 7Sl 10O0pa He00X0AUMOT 0 KOJTMYEeCTBA OaLIOB .

I'pamaunu oneHkH:

60-108 Oaymta 11 OIEHKHU «YOBJIETBOPUTEIHHOY

73-86 Oanna Ui OLIEHKH «XOPOIIIO»

87-100 0amwoB U1 OLIEHKU «OTIUYHO.

Ecnu mo pe3ynpTaraM TeKyIIero pedTUHra CTyAeHT HaOpan B cymme MeHee 60% O6annoB
OT MaKCHMaJIbHOTO PEUTHHTA MUCHUILINHBI, TO 10 BBIXOJHOTO KOHTPOJIS OH HE JIOMYCKAeTCs U
CUMTACTCS 3aJO0JDKHUKOM IO 3TOM AUCHUIUIMHE. ISl yCTpaHeHUs 3aJ0JKEHHOCTH CTYICHT
MOJIy4aeT MHIUBHUAYyAIbHOE 33JaHHE 11 CAMOCTOSITENIbHOM pabOThI.

Ecmu xe cymma GamnoB cocraBiser 60 u Oonee, TO MO YyCMOTPEHHIO MPEIOaBaTEsI
CTYJIGHTY MOXET OBITh MPOCTABJICH 3a4eT 0e3 Caud BBIXOJHOTO KOHTpOJs. Eciu cTynmeHT He
HaOpaJl Ha TPOTSHKEHHH CEeMecTpa HeOoOXOAMMOE KOJHUYECTBO OauioB, OH CIAeT 3ayeT I10
pacruCcaHuIO CECCUU.

6. MaTepuajibHO-TeXHHYeCKoe ofecniedeHHue y4eOHOTro mpeaMera
CneumnanusupoBanHas ydeOHas saboparopus (1-11a,1-11a,1-27, 1-30 B kopmyce
NITIbuBM).

OOopynoBanue yueOHOTO KabUHeTa:

. MOCaJI0YHBIE MECTA I10 KOJIMYECTBY O0YUarOIIIXCS;

. pabouee MecTo MPeroaaBaTes;

. HaTypaibHble OOBEKTHI (KUBBIC PACTEHUS M KUBOTHBIE, KOJUICKITUH, BIKHBIC U
OCTEOJIOTMYECKHE ITpernapaThl, repoapuu u 1mp.);

. MHUKPOCKOIIBI, JTYIIbI

. npuoOpBl, TMOCyAa, MPUHAAICKHOCTH JUIsI TPOBENEHUS JEMOHCTpAlMi |
1abopaTOpHBIX padoT;

. MYJISDKH, MOJICITH, PelTbepHbIC TaOIHIbI,

. MocoOMsl Ha TMEeYaTHOW OCHOBE (TaONUIIBI, KapThl, YYCOHUKH, TUTAKTUUYECKUU
Marepual  T. I1.);

. 9KpaHHO-3BYKOBBIE cpeacTBa o0yueHus (33CO): BuaeOPpHUIBMEIL;

. 300My3€id C KOJUICKIIMEW 4YydYesd MPEACTaBUTENENM BCEX KIIACCOB MO3BOHOYHBIX,

YCpeIioB, CraguoHap Co CEITbCKOXO035H CTBEHHBIMH 1 J'Ia60paTOpHBIMI/I KHUBOTHBIMH .
1. MeToaudeckne YKazaHus IJis oﬁyqamnmxca M0 0OCBOCHMIO y'{eﬁnoro npeamera

7.1 MeTonnyeckue yKa3aHus M0 y4eOHOMY NpeaMeTy AJs 00yqarouiuxcs

JIist  yCHEeIIHOTO  OCBOCHHSI JUCHHIUIMHBI  «BHOJNOTHS»  KIIOYEBBIM  SIBIISICTCS
CHCTEMAaTHYECKOE 3aHATHE U U3YYCHHUE TEOPETUICCKOT0 MaTepHaa.

B momomp s rayOOKOTrO MOHMMAHHS M3y4aeMbIX OOBEKTOB HMMEIOTCS HaTJISTHBIC
MaTepuabl, TPU PACCMOTPEHUH KOTOPBIX MOXHO M3y4aTh KUBBIE 00BEKTHI. Kpome 3Toro MoryT
ObITh  OMOJIOTMYECKHME TIperaparbl, TIeYaTHbIe MaTepHalibl, (OTOCHUMKH, pPUCYHKH,
MpeCTaBICHHbIE HA MyJTbTUMEAUITHOM 000PYOBAaHUH U T. 1. J{J1 TOTO, YTOOBI CTYJICHTHI OoJee
YCIEIIHO YCBaWBaIM MaTepuai, s (HOPMUPOBAHUS OMOJIOTHYECKHMX YMEHHUA W HAaBBIKOB,
o0s3aTenbHO  TpeOyeTcs TMpaBuibHOE odopmieHHe aabopatropHbIX paboT. B maHHO#
TUCIUILIMHE CTYACHT JIOJDKEH O0OpaTuTh o0co00e BHUMaHWE Ha HW3YYCHHE CHCTEMBI
OMOJIOTUYECKUX HAYK.

7.2 MeTtoanyeckne yKa3aHUsl MO Y4YeOHOMY mpeaMeTy /Ui WHBAJIMIOB M JHUI C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMH 310POBbS
B nemsax ocBoeHuss y4eOHOM mHporpamMmbl AMCUMIUIMHBI MHBAIMAAMH M JULAMH C
OTrpaHMYEHHBIMU BO3MO>KHOCTSIMH 3/I0POBbsI 00€CIIE€UMBACTCS:
1. J171st MHBANMI0B U JIULL C OIPAHMYEHHBIMU BO3MOYKHOCTSIMHU 3/10pPOBbsI 110 3pEHHUIO:



1.1. pasmemeHne B JOCTYNHBIX Ui OOYyYalOUIMXCS MECTax W B aJalTHPOBAaHHOM
dopme cripaBoYHON HHGOPMAITUHY O PACTIHCAHNY YICOHBIX 3aHITHH;

1.2. mpucyTCTBHUE AacCCHCTEHTa, OKAa3bIBAIOIICT0 OOyYaromeMycss HEO0OXOIUMYIO
MTOMOIIIB;

1.3. BBIMYCK aJbTEPHATHBHBIX (HOPMATOB METOJUYECKUX MaTepuanoB (KpyHHBII
mpUT WK ay JMo(Paniel);

2. JI7s MHBAJIMOB U JIUII C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMHU 37I0POBBS TTOCTYXY:
2.1. HamnexanmM# 3BYKOBBIMHU CPEICTBAMHU BOCIIPOU3BEICHHE HH(OPMAIUH;
3. JI7s MHBAIMIOB M JIMI ¢ OTPAHUYEHHBIMU BO3MOXHOCTSAMHM 3I0POBbS, UMEIOIIUX

HapyLIeHUs OTIOPHO-IBUTATEIFHOTO annapara:

3.1. BO3MOXHOCTH OECHPENATCTBEHHOTO JOCTyma oOydaromuxcsi B y4yeOHbIE
IIOMEIICHHNS, TyaJeTHbIe KOMHAThl M JPYrue MOMEIICHHS WHCTUTYTA, a TakKe NMpeObIBaHuE B
yKa3aHHBIX TOMEIICHHUSX .

OO0pazoBanne 00y4arOIUXCs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3710POBBSI MOKET OBITH
OpPTraHW30BaHO KaK COBMECTHO C JPYTHMMH OOYYAIONIMMHUCS, TaK U B OTACTBHBIX TPYyIIax MU B
OTJENbHBIX OpPraHU3aIUsX.

ITepeueHp  y4eOHO-METOAMYECKOTO  OOECHEUCHMsS]  CaMOCTOSITENBHOW  paboThI
00ydJaromuxcs Mo TUCIHUILINHE.

VYuebHO-MeTOMUecKne MaTepHuaibl JUIs CaMOCTOSATENbHONW paboThl oOydaromuxcs u3
Yrclla WHBAJIMIOB W JIUI[ C OTPAHMYEHHBIMH BO3MOXXHOCTSIMH 3IOPOBBSI IPEIOCTABISIOTCS
BOJHOM M3 (hOpM, aJalTHPOBAHHBIX K OTPaHUYEHUSIM HX 3710POBbs X BOCTIPUSTH S MH(POPMAIIHH .

Kareropuu cTtyaeHTOB DopMEBI
C HapyuieHue ciyxa . B [I€YaTHOMU popme;
° B ()opMe 3JIEKTPOHHOT'O JIOKYMEHTA,
C Hapyuienuem 3peHus ° B MedaTHOM  ¢opMe  yBEIMUYEHHBIX
mpupTOM;
. B (JopMe DJIEKTPOHHOTO TIOKYMEHTA;
° B Gopme ayauodaiiia;
C HapyIlIeHWeM OIOPHO-IBHUTATEIBHOTO | o B II€YaTHOM (QOpME;
amnmapara . B (popMe AIIEKTPOHHOTO TOKYMEHTA;
° B dopme ayamodariia.

B ocBoennn AUCOUIIIIMHBI HHBAJIMAAMU W JIMLIaMH C OT'PaHUYCHHBIMH BO3MOXHOCTIAMHA
30POBbsI OOJIBIIIOE 3HAUYCHUE UMEET MHIMBHAyalbHas padota [lon MHIMBUIYanbHOI paboTOM
nojpasymeBaetcs a8e (GopMbl B3aMMOJICHCTBHS C MPEMoJaBaTelieM: WHIUBUAyalbHAs ydcOHast
pabora (KOHCyJbTAalMH), T. €. JOMOJHUTEILHOE pa3bACHEHHE Y4YeOHOro Marepuaia u
yriyOJIeHHOE U3yueHHe MaTepralia ¢ TEMH OOydYarolIMMUCs, KOTOPbIE B ATOM 3aMHTEPECOBAHBI,
U UHIAWBUAYAJIbHAad BOCHUTATCIIbHAA pa60Ta I/IHI[I/IBI/II[yaJIBHI)IC KOHCYJIbTalUuU 110 MPCAMETY
SBISIFOTCS.  BOXHBIM ~ (DAKTOPOM,  CHOCOOCTBYIOIIMM  HHAWBHUAyAIM3allid OOYYCHHUS H
YCTAaHOBIICHUIO BOCIHTATEIBHOTO KOHTAKTa MEXIy TMpernojaBareieM ¢ O0ydYarolumcs
HUHBAJIUJI0M UJIN 06y‘~IaIOIHI/IMC$I C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA.




[Tpunoxenue 1

CunxpoHusanus odopazoBareibHbIX pe3yjbTaToB ®I'OC COO u ®I'OC CIIO

Kon u nmammenoBanme OK,
IIK coramacuo ®I'OC
CIIO

Kox u HanmenoBanue

JMYHOCTHBIX PE3YJIbTaTOB
(JIP) cornacao ®I'OC COO

Kon n HaumenoBaHue
MetarnpeameTHeix (MP)

pe3yIbTaTOB
corinacao ®I'OC COO

OK 01 Bsi6upats criocoObt
pelieHus 3a1a4
npodeccHoHaIbHOM
JeATEIBHOCTH
IPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

JIP. 4 DcreTnyeckoro
BOCITMTAHUS;

JIP. 6 TpynoBoro
BOCIIUTAHUS

MP. 1 OBnangenue
YHUBEPCAIBHBIMUA yU€OHBIMU
MMO3HaBaTEIBHBIMU
JIEHCTBUSIMH;

MP. 3 OBnanenune
YHUBEPCAITbHBIMH
PEryISTHBHBIMU ACHCTBUSIMU

OK 03 IInanupoBats u
peann30BBIBaTH COOCTBEHHOE
npogeccnoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
IpEeaNPUHUMATENIBCKYIO
JIeITENIbHOCTh B
npodeccruoHanbHOM chepe,
UCIIOJIb30BATh 3HAHUS 10
PaBOBOM U (PUHAHCOBOM
I'PaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaIUSIX;

JIP. 1 I'paxxnanckoro
BOCIIMTAHUS;

JIP. 2 ITatpuoTryeckoro
BOCIIMTaHUS;

JIP. 3 lyxoBHo-
HPAaBCTBEHHOT'O BOCITUTAHUS;
JIP. 5 ®usuueckoro
BOCITMTAHUS;

MP. 1 OBnangenne
YHUBEPCATbHBIMU Y4EOHBIMU
MM03HaBaTEIbHBIMU
NEUCTBUSIMH

OK 04 DddexTuBHO
B3alMOJICHCTBOBATE U
paboTaTh B KOJIJIEKTHBE U
KOMaH/I¢;

JIP. 1 I'paxxnanckoro
BOCITUTaHMUS,

JIP. 3 lyxoBHo-
HPaBCTBEHHOT'O BOCIIUTAHUS;
JIP. 5 ®usnueckoro
BOCIIUTaHUS,

JIP. 6 TpynoBoro
BOCHUTAHMS

MP. 1 Osnanenune
YHUBEPCAIBHBIMHA yUeOHBIMU
M03HaBaTEJIbHBIMU
JICUCTBUSIMU;

MP. 2 OBnanenue
YHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMHU
JIEUCTBUSIMU

OK 07 CogeiicTBoBaTh
COXPAHEHHIO OKPYKAIOIIEH
Cpebl, pecypcocOepexeHu 1o,
NPUMEHSATH 3HaHUs 00
V3MEHEHUH KJIMMaTa,
HOPUHITUIIBI OEPEkKITUBOTO
IPOU3BOACTBA, 3P dekTUBHO
NIENCTBOBATE B
Ype3BbIYaHbIX CUTYALHSIX

JIP. 4 DcreTndeckoro
BOCIIMTAHUS;

JIP. 7 DK0OJIOTHYECKOT 0
BOCIIMTaHUS

JIP. 8 llenHocTu Hay4HOTO
MO3HAHHUS

MP. 1 OBnanenne
YHUBEPCAIbHBIMHA yU€OHBIMU
N03HaBaTEJIbHBIMU
JIICUCTBUSIMU;

MP. 3 OBnanenue
YHUBEPCAIbHBIMU
peryJisSTUBHBIMUA
JIEMCTBUSIMU;

[IK 1.2. Pa3pabatsiBath
00BEKTHI 0a3 JaHHBIX B
COOTBETCTBHHU C
pe3yJbTaTaMH aHaIn3a
MpEAMETHOM 00J1acTH.

JIP. 6 TpynoBoro
BOCITMTAHUS;

JIP. 7 DK0JIOTHYECKOT O
BOCIIMTAHUS;

JIP. 8 LleHHOCTH HAYYHOT O
MO3HAHUS

MP. 1 OBmaagenue
YHUBEPCATbHBIMU Y4EOHBIMU
IMO3HABaTCILHLIMHU

e CTBUSIMU,

MP. 3 OBnaageuue
YHUBEPCAITbHBIMU
peryJSTUBHBIMU
JICUCTBUSIMU;




