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Pa6ouas nporpamma yuebroro ripeimera buonozusa pa3paboTaHa HA OCHOBE

tpeGoBaHui:

denepaNbHOro rocyJapCTBEHHOTO OOpPa30BaTeNIbHOIO CTaH[ApTa CPEeHHero
obuiero o6pa3oBaHus, YTBEPKISHHOTO MprKazoM MuHHCTepCcTRBa 06pa3oBaHus
u Hayku Poccuiickolt ®@eneparmu ot 17 mas 2012 r Ne 413 (ganee — OI'OC
COO0), B pemakmmu or 12.02.2025 No 93 «O BHeceHMHm H3MEHEHHH B
(denepanbHBIl  TOCYAAPCTBEHHBIH  00pa30BaTeNbHBIA  CTAHZAPT  CPEIHETO
o6ero o6pa3oBaHus, YTBEPKISHHBIN MprUKa3oM MUHUCTepCcTBa 00pa3oBaHus
1 Hayku Poccuiickoit ®eneparnmm ot 17.05.2012 Ne 413

denepanbHOro roCylapcTBEHHOr0 00pa3oBaTelbHOIC CTaHAapTa CPENHEro
npodeCCHOHANBHOTO ofpazopanus 10 CIIeIHaIbHOCTH 35.02.16
« DKCHIYamMayus 1 PeMOHN. CellbCKOXO3SUCIGEHNHOU MEXHUKY U 060pYO08aAHUAY,
yreepxnennoro Ilpwkasom MuHHCTEpCTBa IpocBelieHns Poccuiickoi
deneparyy ot 14.04.2022 Ne 235, '

(enepansHOii 06pa3oBaTeILHON NPOrpaMMbl cpefiHero obuiero o0pasoBaHus,
YIBEPXKOEHHOH IpukasoM MuUHHCTepcTBAa  IpocBelleHud  Poccuiickon
@enepanum ot 18.05.2024 Ne 371;

OpUMEpPHOH TporpamMmbl  06meobpazoBaTebHOl  OUCHMIIIMHBL  buono2us,
onobpenHoit Ha 3acenanuu lenarormyeckoro copera @IBOY IO MPIIO n
PEKOMEHIOBAHHON  JUIst  peajM3aldy  OCHOBHOH  IpodeccHoHanbHOR
obpazosarensHoi nporpammer CITO Ha 6aze ocHOBHOTrO o6LIero 00pa3soBaHus
¢ moy4eHueM cpennero obmero obpasosanust (Ipotoxon Ne 14 ot 30 Hosa0pa
2022 1);

Ha ocHoBaHuY Pabouell porpaMMs! BOCIIUTAHUS;

C Y4ETOM MOJIy4aeMON CIIEIHAIBHOCTH.

Opranuzanusi-pa3paboTyuK:
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBbI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «BUOJIOT US1»

1.1. MecTo AMCUMINVIMHBI B CTPYKType OCHOBHOW TmpodeccuoHaIbHOI
00pa3oBaTeIbHOM NMPOrpaMMbl
Oo6meobpazoBaTenbHas aucuuiuinHa  «buonorusy  siBiserca  00s13aTeIbHOM

4acThio 00IIeo0pa3oBaTeNbHOTO HHKIAa oOpa3oBaTenbHO mporpammbl  CIIO B
cootBeTcTBUM ¢ PI'OC mo cneumanmpHOocTH 35.02.16 «Okcmmyarans U pPEMOHT
CEJIbCKOXO3SIICTBEHHON TEXHUKHU U 000PYAOBaHUS».

1.2. llesan u muIaHupyeMble pe3yJibTaThl 0CBOEHUS TUCIHIJIMHBI:

1.2.1. Hean o0meo0pa3oBaTe;IbHOM IMCHUIIIMHBI

Hene aucuumumsbl «buonorus»: (GopMHpOBaHUE y OOYYaIOIIUXCS CHUCTEMBI
3HAHWI O Pa3IMYHBIX YPOBHSAX U3HH CO 3HAHUEM COBPEMEHHBIX IMPEACTABICHHUHA O
KUBOM TIPUPOJAE, HABBIKOB IO IMPOBEACHUID OHOJOTMYECKUX HCCIEIOBAaHUN C
COOJIIOJIGHUEM ATHUYECKUX HOPM, apryMEHTUPOBAHHOW JUYHOCTHOM MO3UIMHU T10
OepeXHOMY OTHOLIEHHIO K OKPY>KaIoIlIel cpefe.

1.2.2. Ilnanupyemble pe3yJbTaThl OCBOEHHUSI 0011€00PA30BATEIbHON AU CIIUILIHHBI
B coorBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Ocoboe 3HaueHre JUCHUIUIMHA UMEET Npu popMupoBaHuu U pa3sutuu JIP, MP,
ITP, OK u I1K.

Kon DopmynuposeKa TUHHOCHILO20 pe3yIbmama
JIn4HOCTHOTO
pe3yjabTara
2pas;coancKoe 60cCnumanue:

JIPrB 1 c(OPMHUPOBAHHOCTh TPAXJIAHCKOW MO3MIMK OOYyYaroIlerocss Kak
AKTHBHOT'O M OTBETCTBEHHOTO WIEHA POCCUIICKOro 00I1IecTBa

JIPrB 2 OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX TpaB M OO0S3aHHOCTEH,
YBa)KEHUE 3aKO0HA U IPABOIIOPSAKA

JIPrB 3 TOTOBHOCTh K COBMECTHOM TBOPYECKOM IEATEIBHOCTH IIPH CO3/IaHUH

y4eOHBIX TPOEKTOB, PEIICHHH YYeOHBIX M IO3HABATENBHBIX 3ajad,
BBIMTOJIHEHUM OMOTOTHYECKUX OKCIICPUMCHTOB

JIPrB 4 CHOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3UIMIO MO OTHOLICHHIO K
SIBJICHHSIM COBPEMEHHOM KHM3HU U OOBSICHSTH €€




JIPtB 5

YMEHUE  YYHUTBIBaTb B  CBOMX  JEHCTBUAX  HEOOXOOUMOCTh
KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS JIIOJEH C pa3HbIMU YOEKIACHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAJIBHBIM ITOJIOKEHUEM

TOTOBHOCTb K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIINOJIHEHUS
y4yeOHbIX,  IO3HABATENBHBIX W  HCCIEAOBAaTEIbCKUX  3ajad,
YBOKUTEIFHOE OTHOIIEHHWE K MHEHHIO OIMOHEHTOB IPH OOCYKICHUU
CHOPHBIX BOIPOCOB OMOJIOTMYECKOIO COJEpXKAHUSA; TOTOBHOCTH K
T'YMaHUTapPHOU U BOJIOHTEPCKON NEATEIbHOCTH

nampuomuieckKoe éocnumanue.

JIPuB 1

c()OPMUPOBAHHOCTh ~ POCCUUCKOH  TPKIAHCKOW  WACHTUYHOCTH,
MaTPUOTHU3MA, YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH
nepen PonuHoM, roprocty 3a ¢BoM Kpai, cBOXO Ponuny, CBOM S3BIK U
KYyJIbTypy, MpOILLJIOE W HACTOSIIEe MHOTOHALMOHAIBHOIO Hapoaa
Poccun

JIPusB 2

LIEHHOCTHOE OTHOUIEHHWE K IPUPOJHOMY HACIECIAUI0 U NaMATHUKAM
NpUpoAbl, JTOCTHXKEHHSM Poccun B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX, TPYAE

JIPuB 3

CIIOCOOHOCTH OLIEHUBATh BKJIJ POCCUHCKHUX YUYEHBIX B CTAHOBJICHHUE U
pa3BuTHE OWOJIOTHM, NMOHMMAaHWE 3HA4YeHUs OHOJIOTMHM B MO3HAHUU
3aKOHOB IIPUPO/Ibl, B dKU3HU YEJIOBEKA U COBPEMEHHOI'0 00IIECTBa

JIPusB 4

uzelHas yoexaEHHOCTb, TOTOBHOCTh K CiIy)XeHUI0 OTedyecTBYy U €ro
3aIIUTe, OTBETCTBEHHOCTb 32 €T0 CyAbOY

0yx08H0'Hpa8cm8eHHO€ eocnumanue.;

JIPmuB 1

OCO3HAaHHC NJYXOBHBIX LIECHHOCTEH pOCCHﬁCKOFO Hapozla

JIPuB 2

c(hopMUPOBAHHOCTH HPaBCTBEHHOTO CO3HaHUS, ATUYECKOTO
MOBEJICHUSA;, CIIOCOOHOCTh OIICHMBATh CUTYallMI0 U TPUHUMATh
OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSACh HAa MOpaIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTHU

JIPnuB 3

OCO3HaHME JIMYHOT'O BKJIa/1a B IOCTPOEHUE YCTOMUUBOrO OyAyIIero

JIPnuB 4

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJUTEISAM, CO3JaHUIO CEMBH Ha
OCHOBE OCO3HAaHHOI'O NIPUHATUS LEHHOCTEH CEMEWUHOM KU3HU B
COOTBCTCTBUU C TpaI[I/IIII/ISIMI/I H&pOI[OB POCCI/II/I

cmemuueckoe eocnumanue.

JIP3B 1

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKIIFOUAsi CTETUKY ObITa, HAYIHOTO
M TEXHUYECKOTO TBOpPYECTBA, CIOpPTa, TpPyAa, OOIIECTBEHHBIX
OTHOIIEHUH

JIP»B 2

MMOHUMaHHE SMOIMOHAJIBHOTO BO3JECHCTBUSA KHUBOM Opupoabl U eé
OEHHOCTH

JIP>B 3

TOTOBHOCTL K CaMOBBIPAXKCHHUIO B PpPa3HbIX BHUIAAX HCKYCCTBA,
CTPEMIICHHUC NIPOABIIATE KAUCCTBA TBOpquKOﬁ JJUYHOCTHU

(pu3nyeckoe BOCIUTAHME:

JIPpB 1

MOHMMaHHE U peayu3alus 3740poBoro u OezomacHoro obOpasza >KU3HU
(310poBO€ mMUTaHHUE, COOJIIOJIEHUE THUTMEHUYECKUX MpaBWiI U HOPM,
cOaJaHCUPOBAaHHBIA PEXUM 3aHATHMH M OTHbBIXA, pEryJspHas
¢u3MYecKass ~ aKTUBHOCTH),  OEPEeKHOTO,  OTBETCTBEHHOTO W
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3HYECKOMY U
HCUXHYECKOMY 3/I0POBBIO




JIP¢pB 2

MOHUMAaHWE IIEHHOCTH TPaBWUJ WHAWUBUIYAJTBHOTO U KOJIJICKTUBHOTO
0e301acHOr0 TOBEACHHUS B CHUTYalMSIX, YIPOXKAIOIIUX 3J0POBBIO U
JKU3HU JIIOAeH

JIPdB 3

OCO3HAHHME TIOCTEACTBHA W  HENPUSATHE BPEIHBIX  IPUBBIYCK
(yrmoTpeOaeHus aaKorois, HAPKOTUKOB, KYpEHUs)

mpyoogoe gocnumanue

JIPtB1

I'OTOBHOCTH K TPyAy, OCO3HAHNEC ICHHOCTU MAaCTEPCTBA, pr,[[OJ'II-O6I/Ie

JIPTB 2

T'OTOBHOCTbH K aKTHUBHOM ACATCIIBHOCTH  TCXHOJIOT HYCCKOM u
COHH&HBHOﬁ HaIpaBJICHHOCTH, CIIOCOOHOCTD HHUOUHUPOBATD,
IJIaHWUPOBATH U CAMOCTOATCIIBHO BBITOJHATL TAKYI0 JCATCIBbHOCTD

JIPtB 3

UHTEpEC K pa3nu4HbiM chepam NpodecCHOHATBHON NesSTeIbHOCTH,
yYMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymiell npodeccun u
peaIn30BBIBATh COOCTBEHHBIC )KU3HEHHBIC TIAHBI

JIPTB 4

TOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPA30BaHHUIO Ha
IIPOTSDKEHUM BCEH JKM3HU

JKoJiocuuecKoe eocnumanue

HKOJIOTUYECKH 11€1ec000pa3HOe OTHOLIEHHE K IPUPOJIE KaK HCTOUYHHUKY
JKU3HU Ha 3eMile, OCHOBE €€ CyIIECTBOBAHMSI

JIP3kB 1

MOBBIIICHUE YPOBHSI SKOJOTMUECKOU KYJIbTYphI: TPUOOPETEHUE OIbITa
TUTAHUPOBAHUS TIOCTYNKOB U OLEHKU WX BO3MOKHBIX MOCIEACTBUMA TS
OKPYXKaIOIIEH Cpebl

JIP3kB 2

0CO3HaHME TI00abLHOTO XapaKTepa HKOJOTHUECKUX IpobaeM U myTei
UX PEIICHUs

JIP>kB 3

CHOCOOHOCTh UCMOJIb30BaTh MPUOOpEeTaeMble IPU U3YYEHUU OHOJIOTUU
3HaHWA W YMEHUS T[pU pEeUleHUMH [po0sieM, CBS3aHHBIX C
pallMOHAJIBHBIM ~ NPHPOJIONIONIb30BaHUEM  (COOMIOZCHHE  MpaBuIl
MOBE/ICHUS B NPHUPOJIE, HAIIPABJIEHHBIX HA COXpPaHEHHE PAaBHOBECHS B
HKOCHUCTEMAX, OXPaHy BHJIOB, IKOCUCTEM, OHOC]epBh)

JIP>ksB 4

AKTMBHOE HEINPUATHE JACUCTBUM, INPUHOCALIMX BpEA OKpYyKaroUleh
OPUPOJHON cpele, YMEHHE NPOTHO3UPOBATh HEOJAronpUsTHBIE
DKOJIOTUYECKHE TOCIEACTBUSA NPEANPUHUMAEMBIX JCHCTBUNA W
IIPEAOTBpalaTh UX

JIP3kB 5

HaJIMYME PA3ZBUTOTO SKOJOTMYECKOTO MBILUIEHUS, 3KOJIOTHYECKON
KYJbTYpbI, ONbITA JAESATEIbHOCTH SKOJOTMYECKOW HaIpPaBICHHOCTH,
YMEHHUS PYKOBOJICTBOBATHCS MU B MMO3HAaBATEILHOM,
KOMMYHUKATUBHOM U COLMAIIBHOW MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B
MPAKTUYECKOU IESITEIbHOCTH HKOJIOTMYECKON HAPABICHHOCTH

UECHHOCMU HAYYHO020 NO3HAHUAS

JIPum 1

c(OpMHPOBAHHOCTD MHPOBO33PEHMUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKHU U OOIIECTBEHHON MpPaKTHUKH,
OCHOBaHHOTO Ha JHAJlore KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHUPE

JIPHI 2

COBCPHICHCTBOBAHUC SI3BIKOBOM M YHTaTeIbCKOM KYJIbTYPBI KakK
CpEacCTBa B3aI/IMOJleI\/’ICTBI/I$I MCXKAY JIOAbMU W ITO3HAHUA MHpPa

JIPHI 3

MOHMMAaHNUEe CIeNU(PUKN OUOJIOTUM KaK HAyKH, OCO3HAHHE €€ POJH B
GbOpMUPOBAHUM PAIMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3JaHHU
[[EJIOCTHOTO TPEJICTABICHHS 00 OKPYXAlolleM MHUPE KaK O €AHMHCTBE
OpUPOJBI, YeloBeKa M oOlecTBa, B TO3HAHUM TMPUPOJTHBIX




3aKOHOMEPHOCTEH M PEHICHWH MPOOJIEM COXPAaHEHHUS MPUPOIHOTO
paBHOBECHSI

JIPum 4

yOeXAEHHOCT, B  3HAUMMOCTH  OHMOJOTHM  JUIsl  COBPEMEHHOI
UBWIN3ALUN: 00ECIEUeHUs] HOBOTO YPOBHS DPAa3BUTHS MEAMULMHBI,
CO3JaHMSI TEPCHEeKTUBHBIX OWOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh
pecypcHbIe TPOOIEMBI Pa3BUTHS YEIIOBEUECTBA, IMOMCKA ITyTEeH BBIXO/a
U3 I100AJIbHBIX KOJIOIMYECKUX MpobiieM U oOecredeHus rnepexona K
YCTOMYMBOMY  pa3BUTHIO, paloHaIbHOMY HCII0JIb30BaHUIO
MPUPOJIHBIX PeCypcoB U GOPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU

JIPaI1 5

3aWHTEPECOBAHHOCTh B TOJYYEHUU OMOJIOTMYECKUX 3HAHUW B LEIAX
HOBBIIICHUST OOIIEeH KyJIBTYPhl, €CTeCTBEHHO-HAYYHOH TPaMOTHOCTH
KaK COCTAaBHOW 4acTH (PYHKIIMOHAIBHOM IPaMOTHOCTH O0YYarOILIHXCH,
dopMupyeMoii Ipu U3y4eHHH OUOTIOTUU

JIPHI1 6

MMOHUMaHUE CYIIHOCTH METOJOB I[O3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTh WCIIOJIb30BaTh IOJTy4aeMble
3HAHUS I aHajdu3a U OOBSCHEHHUS SIBJICHHH OKPYXKAIOIIETO MHUpa U
MPOUCXOJAIIMUX B HEM W3MEHEHUH, yMEHHE JeJaTb OOOCHOBAaHHBIC
3aKJIFOUYCHUs] Ha OCHOBE HAYYHBIX ()AaKTOB M HMMEIOIIUXCS JTAHHBIX C
LIEJIBIO TTOJTYYEHHUSI JOCTOBEPHBIX BBIBOJIOB

JIPHI 7

CIIOCOOHOCTh CaMOCTOSTCILHO HMCIIOIL30BaTh OHOJIOTHYCCKUE 3HAHUS
JUIA PCHICHUA l'IpO6J'IeM B PCAJIbHBIX JKU3HCHHBIX CUTYalIUAX

JIPHm1 8

OCO3HAaHME  IIEHHOCTH  HAYYHOM  JACATENBHOCTH, TOTOBHOCTH
OCYLIECTBIIATh IMPOEKTHYX0O M HCCIENOBATEIbCKYIO JEATEIbHOCTh
VHJVBHJIYAJIbHO U B IPYyIIIIE

JIPa 9

TOTOBHOCTb M CIHOCOOHOCTh K HENpEephIBHOMY O0pa3oBaHUIO U
caM000pa3oBaHNI0, K AKTMBHOMY IIOJIY4YEHHIO HOBBIX 3HAHUU IO
OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMU

Kon
MeranpeamMeTHOro
pe3yjabTara

Dopmynuposka memanpeomMenmHozo pe3yibmama

MP 1

CaMOCTOSITENILHO (POPMYJIUPOBAThH U aKTyaIU3UpPOBaTh IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE

MP 2

UCTIOJIB30BaTh MPH OCBOCHUM 3HAHUH MPUEMBI JIOTHYECKOTO
MBIIUICHUS (aHAINU3a, CHHTE3a, CpaBHEHUS, KJacCu(HUKaIiH,
0000111eHMS ), pACKPBIBATH CMBIC]T OMOJIOTHYECKUX TTOHATHH (BBIIETSATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU
MOHSTHUSIMH);

MP 3

ONpCACIIATh HEIN ACATCIbHOCTH, 3alaBast IapaMETPhI U KPUTCPUU UX
JOCTHIKCHUA, COOTHOCUTE PE3YJIbTAaThbl ACATCIIBHOCTH C
IIOCTAaBJICHHBIMHU LICIIIMU

MP 4

MCIIOJIH30BaTh OMOJIOTHYECKUE TTOHATHUS 11 OOBSICHEHUS (DAKTOB U
SABJICHUM JKMUBOU IIPUPOJIBI

MP 5

CTPOUTH JIOTHYCCKUEC PACCYKICHUA (I/IH}IYKTI/IBHI)Ie, JACAYKTUBHBIC, I1O
a”HaJior I/II/I), BBISABJIATE 3aKOHOMCPHOCTH U ITPOTUBOPCUUA B
paccMaTpruBaACMBIX ABJICHUAX, q)OpMy.]'II/IpOBaTB BbIBOAbI U 3aKITFOUYCHU A

MP 6

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPECTBA VISl IIPEICTAaBICHUS
CYIIECTBEHHBIX CBA3EH U OTHOIIEHUI B U3y4aeMbIX OMOJIOIMUECKUX
00BEKTAaX, a TAK)KEe MPOTUBOPEUMIA PA3HOTO POJIA, BHISIBICHHBIX B




pa3aNYHbIX HHOOPMAIIMOHHBIX HCTOUHUKAX

MP 7

pa3pabaThIBaTh IJIaH PEIICHHS MPOOIEMBI C YIETOM aHAIIN3a
MMEIOLINXCS MaTEepUAJIbHBIX M HEMaTEePHAIILHBIX PECYPCOB

MP 8

BHOCHUTBb KOPPCKTUBLI B ACATCIbHOCTH, OLICHUBATH COOTBCTCTBHUC
PE3YIbTATOB LECIAM, OHCHHUBATh PUCKH HOCJ'IC,I[CTBI/II\/'I ACATCIIBHOCTH

MP 9

KOOPJMHHUPOBATh U BBIIOJIHATE pa0OTY B YCIOBUSAX PEATIBHOIO,
BUPTYaJIbHOI'O 1 KOMOMHHPOBAHHOI'O B3aUMOJEHCTBUS

MP 10

pa3BHUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX
npo0em

MP 11

BJIaJICTh HaBBIKAMH y4eOHO-HUCCIIEI0BATENILCKOM U TPOSKTHOM
JeSITeIbHOCTH, HaBbIKAMU pa3peleHust mpobiem, o01aaaTh
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IIOUCKY METOJIOB
pEILIeHUs] MPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMUYHbIX METOJOB
ITO3HAHMS

MP 12

HCIIOJIB30BATh PA3JIMYHBIC BUAbLI ACATCIBHOCTH I10 IMOJIYYCHHUIO HOBOI'O
3HaHH:A, €TO UHTCPIIPECTAllUU, npeo6pa3013aHmo U IIPUMCHCHUIO B
y‘Ie6HI)IX CUTyallMiaXx, B TOM YHCJIC I[IPHU CO3JJaHUN yT-I€6HI>IX u
COLMAJIBHBIX ITPOCKTOB

MP 13

(dbopMHUpPOBATH HAYYHBIN TUIT MBIITUICHHS, BJIAJIETh HAYYHOU
TEPMUHOJIOTUEH, KJIIOUEBBIMU MOHATUSIMUA U METOAAMU

MP 14

CTaBHUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON
JIeSITEIbHOCTH U )KU3HEHHBIX CUTYAIMIX

MP 15

BBISIBJISITH IPUYMHHO-CIICJICTBEHHbIE CBSI3U U aKTyaJIU3UpOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€ PelIeHUs, HAXOJUTh apryMEHTHI JUIs
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHUMN, 3a1aBaTh MapaMeTPhl U
KPUTEPHH PELIeHUs

MP 16

AHAJIM3UPOBATH IMOJIYYCHHBIC B XOAC PCHICHUA 3a/]a4r PE3YJIbTaThl,
KPUTHYCECKU OLICHUBATH UX JOCTOBECPHOCTH, IIPOTHO3UPOBATH
N3MCHCHHEC B HOBBIX YCJIOBUAX

MP 17

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;
OCYIIECTBIISATH 1€JIEHANIPABIICHHBIN MOUCK IIEpEHOCa CPENICTB U
croco0oB NeicTBHS B MPOECCHOHATBHYIO CPEly

MP 18

YMCETDb IIEPCHOCUTH 3HAHKWA B IMTO3HABATCIIBHYIO U ITPAKTUYCCKYIO
obiactu KHU3HCACATCIIBHOCTHU

MP 19

YMCTb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX IPCAMCETHBIX obOmacrei

MP 20

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;
BBIIBUTaTh HOBBIE UJIENU, IPEJIaraTb OPUTHHAIBHBIE TOAXObI U
pellieHus, CTaBUTh MPOOJIEMbI U 33/1a4H, TOMYCKAOIINe
aJIbTEpHATUBHBIC PELICHUS

MP 21

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX MHPOpMAIUH (TEKCTe
y4eOHOT0 1MOCOOHsI, HAyYHO-TIONYJISIPHON JIUTEpaType, OMOIOTHYECKUX
CJIOBapsiX U CIPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHATM3UPOBaTh HH(OPMAIHIO Pa3IMYHBIX BUIOB U GOopM
MPEeJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTH U
HENPOTUBOPEYHBOCTh

MP 22

(bOopMyIHpPOBATH 3aMIPOCH] ¥ MPUMEHSTH PA3ITHMYHBIE METOIBI IPU
NOKCKe U 0TOOpe Orosornueckoi nHpopmaruu, He0OXOJUMOM IS




BBITIOJTHEHU A y‘le6HBIX 3aga4

MP 23

nproOpeTaTh ONBIT UCIIOIB30BaHM MH(POPMALMOHHO-
KOMMYHUKATUBHBIX

TEXHOJIOI'MH, COBEPLIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHUS
Pa3JIMYHBIX TIOMCKOBBIX CUCTEM

MP 24

CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIBHYIO ()OPMY IIPECTaBICHUS
Oounonornueckor nHpopmaruu (cxemsl, TpaduKu, THarpaMMBl,
Ta0JINLbI, PUCYHKH U APYTOE)

MP 25

MCIIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPEJCTBA MPU padoTe ¢
Ouosornveckoil napopmanmen: IPUMEHITh XUMUYECKUe, pu3nuecKkue
Y MaTeMaTUYeCKue 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUatypy,
HOMEHKJIATypy, UCII0JIb30BATh U IPE0OPA30BbIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH

MP 26

BJIQJICTh HABBIKAMU PACIO3HABAHUS U 3alIUTHI HH(POPMAIIHH,
nH(OPMaIMOHHON 6€30MaCHOCTH JTUYHOCTH

Dopmynuposka npeomemmnozo pe3yivmama

1P 1

c(OPMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHH B CHCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (JOPMHPOBAHUHU
COBPEMEHHOM €CTECTBEHHO-HAyYHOI KapTUHBI MUPA M HAYYHOTO
MHUPOBO33PEHUS, O BKJIAJIC POCCHICKHUX M 3apyOCIKHBIX YIEHBIX -
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIEHONW TPAMOTHOCTH
YeJIoBeKa JJIsl pelleHHs )KU3HEHHBIX 3a/1a4

1P 2

YMEHHE PacCKpbIBaTh COJIEpPKaHNuEe OMOTOTHUECKUX TEPMUHOB U
MOHSITUH: KU3Hb, KJIIETKA, OPTaHU3M, METa00JIM3M (0OMEH BEIIECTB U
MIpeBpallleHre YHEPTUH ), TOMEOCTa3 (CaMOperyJsius), ypoBHEBas
OpTaHM3AIHS )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHUE (PETIPOTYKITH),
HACJIEICTBEHHOCTh, HN3MEHYHBOCTh, POCT U Pa3BUTHE

I1P 3

yMEHUE u3JiaraTh OMOJIOTUYECKHE TEOPUH (KJIETOYHAs!, XPOMOCOMHasI,
MyTallMOHHAsl, IEHTpabHAs JOrMa MOJICKYISIPHON OMOIOTHH ), 3aKOHBI
(I'. Mengens, T. Moprana, H.W. BaBunoBa) u yuenus (0 meHTpax
MHOT000pa3us ¥ MPOUCXOKIACHHS KyIbTypHBIX pacTeHuii H.U.
BasuiioBa), onpenensiTe TpaHUIIbl UX MPUMEHUMOCTHU K KMBBIM
cHUCTEMaM

IIP 4

YMCHUCEC BJIAACTh MCTOAAaMHU HAYYHOI'O ITIO3HAHUSA B OHOJIOTUH:
Ha6J'IIOI[eHI/Ie " OITMCAHUC KUBBIX CUCTEM, ITPOLECCOB U HBHCHHﬁ,
opraHu3anusa U NpOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIZIBUKCHUC T'HIIOTC3bI, BBISIBJICHUC 3aBUCUMOCTH MCIKIY
HCCIICAYEMBIMHA BCIIMYNHAMHU, 00BsACHEHHE IMOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB, YMCHUC
JCJIaTh BBIBOJABI HA OCHOBAHUU IMOJTYYCHHBIX PE3YJILTATOB

PS5

YMEHUE BBIACATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KIETOK
IMPOKApPHUOT U OYKAapUOT, OAHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX
OpraHu3MOB, 0COOEHHOCTH MPOLIECCOB: OOMEHA BELIECTB U
MPEBpAICHHsI YHEPTHH B KJIETKE, (POTOCHHTE3A, TUTACTHIECKOTO U
HHEPreTUUECKOro o0oMeHa, XeMOCHHTE3a, MUT03a, Mei03a,
OILIOIOTBOPEHHS, PA3MHOXKEHHS, HHANBHIYAIbHOTO Pa3BUTHS
opraHu3Ma (OHTOTEHE3)




IIP 6

yYMEHHUE TPUMEHSTD MOTYYECHHBIC 3HAHUS JTsI OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SBJICHUM, JIJISl TPUHATHUS TPAKTUYECKUX
pEIICHUI B TOBCEAHEBHOM XKM3HU C 1EIbI0 00€CTICUCHMSI
0€30IaCHOCTH CBOETO 3/J0POBbS U 3JI0POBbSI OKPY>KAIOIIMX JIHOJIEH,
COOJTI0ICHHSI HOPM TPaMOTHOTO TTOBEACHUS B OKPY KAIOIIEH
MPUPOIHON cpesie, MOHNMaHUE HE0OXOIUMOCTH UCTIONb30BaHUS
JIOCTHXKCHUH COBPEMEHHOW OMOJIOTHH U OMOTEXHOJIOTUH IS
palMOHAIBHOTO MPUPOIOTIOIH30BAHUS

P 7 YMEHUE pellaTh 3JeMEHTapHble TeHeTHUECKUE 3a/1a4l Ha MOHO- U
TUTHOPHUIHOE CKPELIMBAHUE, CLEIIIIEHHOE HACIE0BaHUE, COCTaBIISTh
CXEMbl MOHOTUOPUAHOTO CKPEIMBAHUS U1 IPEICKa3aHMsI
HACJICJIOBaHMs TPU3HAKOB y OPTaHU3MOB
P 8 YMEHUE BBIIOJIHATH Ja00paTOpHbIE U IMPAaKTUYECKUEe paboThl,
coOIIOIaTh MpaBwiIa MPH padoTe C YIeOHBIM U JTa00PaTOPHBIM
00opynoBaHEM
P9 YMEHHUE KPUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMAITIIO
OMOJIOTMYECKOT0 CO/IePKaHMs, BKIIOYAOLIYIO [ICEBIOHAYYHbIE 3HAHUS
U3 PA3IUYHBIX HCTOYHUKOB (CpeICcTBa MacCOBOW MH(pOpPMAIINH,
HAY4YHO-TIOMYJISIPHbIE MaT€PHaJIbl), STUUECKUE AaCHIEKThl COBPEMEHHBIX
HCCIIEIOBAHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTUH
IP 10 yYMEHHUE co3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOLICHMUS,
000011251 OMOTOTHYECKYI0 HH()OPMAIIHIO U3 HECKOIBKUX HCTOYHUKOB,
I'paMOTHO UCIIOJIb30BaTh MOHATUHHBIN annapat OMoJIOTUU
Kon Dopmynupoeka KomnemeHyuu
KOMIIeTeHIIHH
OK 1. Br16upaTh ciocoObl perieHus 3a1a4 npopeccCuoOHaNbHOMN 1eATeIbHOCTH,
PUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.
OK 2. OcyiecTBIATh MOUCK, aHAJIU3 U UHTEPIIPETALINIO HH(OpMALINH,
HE00XOAUMOM 15l BBITOJIHEHMSI 33]1a4 IPOPeCCHOHATBHOM JIeSTETbHOCTH.
OK 4. PaGoratk B KOIeKTHBE U KOMaH 1€, 3P(HEKTUBHO B3aMO/IEHCTBOBATh C
KOJIJIETaMH, PYKOBOJICTBOM, KJIIMEHTAMHU.
OK 7. CopeiicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH Cpelibl, pecypcocOepexeHHIo,
5 (GEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUSX.
Kon Dopmynupogka npogeccuonaibHoil KOMnemenyuu
KOMIIeTeHIHH
K 1.3. OcymecTBISTh MO00P MOYBOOOPAOATHIBAIOIINX, TTOCEBHBIX, TTOCATOYHBIX U

yOOpOUYHBIX MAIIMH, a TAKXKe MAIIWH /7151 BHECEHUs YI00peHUH, CPEICTB
3aIUTHl PACTEHHUH M YXO/1a 3a CEIBbCKOXO03IMCTBEHHBIMU KYJIBTYPaMH, B
COOTBETCTBHUH C YCIOBUSMHU pabOTHI.




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JACHUTIIAHBI

2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl

Oovem ¢ uacax

O061beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHTUTIJIMHBI 128
B T.Y.

1. OcHoBHOE conepxaHue 62
BT. U..

TEOpeTUIecKoe o0yueHue 48
MPaKTUYECKHE 3aHATHS 14
2. [IpodeccuonaibLHO OPHEHTHPOBAHHOE CO/lep:kaHKe (coep:KaHne 66
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOpETUIEeCKOe 00ydeHne 52
MPaKTAYECKUE 3aHATUS 12
IMpome:kyTouHasi aTTecTanus (3a4er) 2




2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCIIUTIIMHBI

HaumeHoBaHue Conep:xanue yuedOHOro MaTepuaja (0CHOBHOE U MPO(ecCHOHAIbHO-OPHEHTHPOBAHHOE), O0bem | @opmupyemble
pa3/iesioB M TeM J1abopaTopHble M MPAKTHYECKHE 3aHATHS, MPUKJIATHONH MOAY/Ib (MPH HAJTHYNHU) YacoB | KOMIETEHIHHU
1 2 3 4
Pazgen 1. Kilerka — cTpyKTYpPHO-()YHKIIMOHAJILHAS €INHHUIA )KUBOTO 30
Tema 1.1. OcHoBHOe coJep:kaHue 2
BuoJsorns kak Teopernueckoe o0y4enue: 2
HayKka Bbuonorus xak Hayka. CBsi3b OMOJIOTHUH C IPYTUMH HayKamu: OMoxumusi, Onodusnka, OMOHMKa,
reroreorpadus u np. Poab u mecto Guonoruu B GOpMHUPOBAHUN COBPEMEHHON HAYYHOW KAPTHHBI MUPA. OK 02
3HadyeHre Onosorundeckux 3Hanuil. ictopus 6monoruu. 3HaueHne MUTOIOTUN /ISl pa3BUTHS OMOJIOTHH U
NO3HAHUS NPUPOAbL. MeTOAbI IUTOJOTHH: MUKPOCKOMHUS, XpoMaTorpadus, 31eKTpodopes, METo MEUEeHbIX
aToMOB, AupdepeHnnanbHoe HeHTpUyrupoBaHue, KyIbTypa KIETOK
Tema 1.2. O0mas | OcHOBHOe coep:KaHHne 2
xapakrepucruka | Teopernueckoe o0yueHnue: 2
KH3HH Paznoob6pazue Ouocucrem. Opranusanus OMOJIOTHYECKUX CUCTEM. Y POBHU OpraHU3alMH OMOCUCTEM:
MOJIEKYJIAPHO-TEHETHYECKH I, OPraHOUIHO-KJIETOUHbIN, OpraHU3MEHHBIH, MOMYIISAIMOHHO-BUI0BOM, OK 02
HKOCHCTEMHBIH (OMoreonieHOTHUECKU), OnocdepHbiil. Hayku, nsyyatomiye Ouosornyeckue 00beKThl Ha
Pa3HBIX YPOBHIX OpraHu3aIiu xKu3Hu. O0mas xapakTeprucTHKa )KU3HHU, CBOMCTBA )KUBBIX cucteM. [Iporecchl,
IPOUCXOAIINE B OMocucTeMax
Tema 1.3. OcHOBHOe coep:kaHue 6
Buosoruyeckn TeopeTnueckoe odyueHue: 2
BaKHBIC XuMHUYECKuit cocTaB KJIeTKH. Heopranuueckue BemecTBa KJIETKH, UX OMoioruyeckas poib. OK 01
XHMHYECKHE Opranuyeckue BemiecTBa KieTku. buongornueckue nonumepsl. benku. Ctpykrypa u GyHKIMN O€TKOBOM OK 02
COCAHHEHUHA MoJieKysbl. DepMEeHTHI, IPUHIIUIT UX ASUCTBUS. YTIeBobl. bronornyeckue GyHKIMM yriieBOI0B. OK 04

Jlununel. O6mumii mad crpoenus. I'uapopunbHo-TUaApodoOHBIE cBOMicTBA. Kiaccudukamus IunuiaoB.
buonornueckue ¢pynxuu munuaos. AT®. Crpoenue mosnekynsl AT®. buonornueckue pynkiun ATD




IIpakTnyeckne 3aHATHSA:

Pons 6CJ'IKOB, YIJIEBOAOB M KUPOB B OPraHu3MeE 4CJI0BCKA. ButamMuHBI ¥ OHOJIOTHYECKH AKTHBHBIE ,Z[O6aBKI/I,
HX 3HAYCHHUEC B )KU3HU OpraHru3Ma 4YCJIOBCKaA. I'nmo- 1 aBUTAaMHHO3EI UX OCICACTBUA. HpeI[CTaBJ'IeHI/Ie
YCTHBIX COO6HI€HHﬁ C HpGBCHTaHHCﬁ, IMOATOTOBJICHHBIX 110 IEPEYHIO HCTOUYHHUKOB, pEKOMCHAOBAHHBIX
nmpenoaaBarciicM

JlaGopaTopHble 3aHATHSA:

JlaGopaTtopHas pabora “Onpenencnue Butamuaa C B IpOayKTaxX MATAHUS
[TonroroBka BapuaHTOB OIMbITA, HAOIIOACHHUE 32 KAYECTBEHHBIMU PEAKIIUAMHU, 3a0IHeHne padboueit
TaOJIMILIbI, UHTEPIIPETAIMS HAOII01aeMbIX SIBICHUH, POpPMYIHMpPOBAHUE BHIBOJOB

JlaboparopHas padota «I ' uapoduiabHO-THIAPO(GOOHBIE CBOWCTBA JIHITHIOBY
[TonroroBKa BapuaHTOB OTBITA, HAOIIOICHUE U3MEHEHUS PACTBOPUMOCTH JIUITHJIOB, 3aMI0JIHEHUE paboUeii
TaOJIUIIBI, HHTEPIIPETAIHs HAOII0AaeMBIX SIBICHUH, ()OPMYIHPOBAHNE BHIBOIOB

Tema 1.4.
CrpykrypHo-
(pyHKuMoHaNbHAA
OpraHu3anms
KJIETOK

OcHOBHOe coiep:KaHue

TeopeTuueckoe odyueHue:

Knerounas teopust (T. ILIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE OT0XKEHUS COBPEMEHHON KJIETOYHON
Teopuu. TUIIBI KIETOK: SyKapuoTUUYeCKasi U Ipokapuotnyeckasi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
9YKapuoT (pacTUTENbHOM, )KUBOTHOU, TpuOHOI). CTpoeHHEe MpOKapuoTUYeCcKoi kineTku. OcodeHHOCTH
CTpOEHHS reTepoTpoHOM U aBTOTPOPHON MPOKAPUOTUYECKUX KIIeTOK. CTpoeHHE MIa3MaTUYeCKOn
MeMOpaHbl. TpaHCIIOPT BEIIECTB uepe3 MIa3MaTuYecKyto MeMOpaHy: MacCUBHBINA M aKTUBHBIA. DH/IOIUTO3!
NUHOIUTO3, parounTo3. Jk30uuTo3. O60I0UKa WK KIeTouHas cTeHKa. CTpyKTypa U (pyHKIIUHN KIETOYHON
CTEHKH pacTeHHii, TprOoB

[Muroruasma. [luro3zons. Llutockener. OqHOMeMOpaHHbIE OpraHOU/AbI KJIIETKHU: 3HJOIUIa3MaTH4ecKas CeTh
(BIIC), anmapat ['obaKH, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIU PACTUTENBHBIX KJIeTOK. CTpoeHHE U
GyHKIIMM OJHOMEMOpPaHHBIX OpraHouoB KieTku. Kierounslit cok. Typrop.

[ToyaBTOHOMHBIE OPTaHOU/IBI KIIETKH: MHTOXOH/IPUH, IIACTUABI: XJIOPOIUIACTHI, XPOMOIIIACTHI,
JIEWKOTUTACTHI, KX CTPOEHHE U GYHKIWHU. S MepHBIi anmapaT KJIETKH, CTPOSHHUE U (PYHKITHH.
HememOpanHbIe opraHou/ bl KJIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH HeHTp. OpraHouabl
JIBYDKEHUS: PECHUYKU U KTI'yTUKH. CTpoeHHe U QyHKIIUN HEMEMOPaHHBIX OPTaHOMIOB KIIETKH

JlabopaTopHble 3aHATHS:

JlabopaTtopHnas pabota «CtpoeHue KIeTKu (pacTeHus, )KHBOTHBIE, TPUOBI) U KJIIETOYHBIC BKITFOUCHUS

OK 01
OK 02
OK 04




(kpaxmaii, KapOTHUHOMIBI, XJIOPOILIACTBI, XPOMOILIACTHI)»

[TproOpereHue ornbITa IPUMEHEHUS TEXHUKH MUKPOCKOITUPOBAHUS IIPH BBIIIOJHEHUH JTAOOPATOPHBIX padoT.

[TonroroBka MUKpOMpEnapaToB, HAOIIOACHHUE C TOMOIIbI0 MUKPOCKOIIA, BHISIBICHUE PA3TUYUA MEXKIY
M3y4aeMbIMH 00bEKTaMH, HHTEPIIpETaIHsl Ha0II01aeMbIX SIBICHUH, (OPMYIMPOBAHUE BHIBOJIOB

JlaboparopHuas pabota «IIpoHuiaeMmocts MeMOpaHsbI (TUTA3MOJIU3, ACTIIIA3MOIIN3))»

[TpuoOperenue onbITa MPUMEHEHHSI TEXHUKHA MUKPOCKOIIMPOBAHUS IIPH BHIMTOJIHEHUH Ja00paTOPHBIX padoT.

[ToaroroBka MUKpOIpenapaToB, HAOIIOIEHUE ¢ TIOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE PA3IHIUl MEXKILY
U3y4aeMbIMH 00bEKTaMH, HHTEPIpETalns HaOII01aeMbIX SIBICHUNA, (POPMYITUPOBAHUE BHIBOJIOB

Tema 1.5. OcHOBHOe coiep:KaHue
CTpykKTypHO- Teopernueckoe o0yueHue:
¢ynknmuoHaabHbl | CTpoeHHE XPOMOCOM. XPOMOCOMHBIIH HA0OP KJIETOK, TOMOJIOTUYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI,
e paxkTopsl rariouIHbIN 1 aurtonaHbid Habop. Hyknennossie kucnotel. JJHK u PHK. Ctpoenune Hyki1emHOBBIX OK 01
HaCJaeACTBEHHOCT | kucioT. Hykneoruasl. KommiemenTapaeie azotucteie ocHoBanus. [IpaBuio Yapradda. Crpykrypa JTHK — OK 02
" nBoiiHas cripaib. MectoHaxoxaenue u ononorndeckue pynkunn JJTHK. IHK-skcnepruza. Bugs PHK.
®ynkiuu PHK B knetke
IIpakTH4yeckue 3aHATHS:
Pemenue 3a1a4y Ha ONpeNEIICHHUE MTOCIEA0BATEIBHOCTH HYKICOTHIOB
Tema 1.6. OcHOBHOe coep:kaHue
IMpoueccsl Teoperuueckoe od0yueHnue:
MATPUYHOI'O Marpuunsiii cunare3 JTHK — permukanys. [Ipuanuns! perumkanuu JIHK. Mexanusm permkannn JITHK.
CHHTE3a Penapanus /IHK (nopennekaTuBHas, nocTperuiekaTuBHast). Peakiuyu Mmatpuanoro cuHtesa. [lpunmmn
KOMIUIEMEHTAapHOCTH B peakuusax matpuyHoro cunte3a. JJHK u rensl. ['eneTnuecknii kox, ero cBoiicTsa. OK 01
Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsiuus u e€ stansl. YcnoBus 6MocuHTe3a OenKa. OK 02
Crpoenune T-PHK 1 xoaupoBanue aMuHOKUCIOT. Posie pubocoM B 6GuocunTese Oenka
IIpakTHYeckne 3aHATHSA:
Pemenue 3aa4 Ha onpezenieHue Nocae10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJie Oerka.
Pemenue 3aa4 Ha onpezeNieHue Nocae10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJie Oeka B cirydae
M3MEHEHUs NocieaoBarenbHocTy Hykineotn108 JJHK
Tema 1.7. OcHoBHOe coaep:xkaHue OK 02
Hexneroynsie Teopernueckoe o0yueHnune: OK 04

(opmbI KU3HU

Bupycel — HekseTouHble (OPMBI )KU3HU U 00IMraTHbIe napa3uThl. CTpOEHHE MPOCTHIX U CII0KHBIX BUPYCOB,




peTpoBupycoB, 6akreprodaros. Kuznennsiit nukn JJHK-conepxkanmx Bupycos, PHK-conepsxammx
BHUpYycOB, OakTepuodaros. BUY, renatut yemnoBeka.
bakrepun. O0mmas xapakrepuctuka. [lonsatie mramm. Bupycel n 6akrepun: CX0ACTBa U pa3InyMsl

IIpakTH4eckune 3aHATHSA: 2
BupycHslie u 6akTepuanbabie 3a001eBanus. OOIye MPUHIMITBI UCTIOIb30BAHMUS JIGKAPCTBEHHBIX BELIECTB.
Oco0eHHOCTH MPUMEHEHUSI AHTHOUOTUKOB.
[IpencraBnenne yCTHBIX COOOIIECHHH ¢ Tpe3eHTalNeH, MOATOTOBICHHBIX 10 IEPEYHIO0 HCTOYHUKOB,
PEKOMEHI0BAaHHBIX IPEI0/IaBaTEIEM
Tema 1.8. OcHOBHOe coiep:KaHue 3 OK 02
OOmen BemecTB 1 | Teopernyeckoe o0yueHue: 3
IpeBpameHue ACCUMIISIIIUS U JUCCUMUWISIIUS — JIBE€ CTOPOHBI MeTabonm3Ma. TUbl 0OMEHA BEIIECTB: aBTOTPO(DHBIN U 1
JHEPrUH B KJIETKe | reTepoTpodHbIi, a3po0HBIN 1 aHAdpOOHBINA. DHEpreTHIecKoe odecneueHune KIeTKu: npespamienne ATO B
00MeHHBIX nponeccax. DepMeHTaTUBHBIN XapaKTep peakuil KJIETOYHOro MeTabonu3ma
[TepBrYHBII cUHTE3 OpraHMYECKUX BellecTB B KieTke. [Inactuueckuit oomeH. @oTocuHTE3. XEMOCUHTES. 2
AHa3poOHbII 3HEepreTuyeckuii 0OMeH. AHa’poOHbIe OpraHu3Msbl. bpoxkeHue, aBTOTpo(HBINH U
reTepoTpOoQHBIN TUIl TUTAHUS. AHA3POOHBIE MUKPOOPTraHU3MbI KaK 00BEKThl OMOTEXHOJIOTUH. DTaIbl
sHepreTudeckoro ooMeHa. I'mukonu3s. buonornueckoe okucIeHNE, UM KIETOYHOE JbIXaHHE
Tema 1.9. OcHOBHOe coep:kaHue 1
Ku3HeHHbIN Teopernueckoe odyueHue: 1
HHMKJI KJIETKH. Knerounsii nuki, ero nepuozs! u peryisus. [lepuonsl nuatepdaszsl ux ocodennoctu. Auddepenunanus
MnuTto3. Meiio3 KJIETKHM M apecT KJIETOYHOro nukia. /lenenue kinerku — muto3. CTaguum MUTO3a U IPOUCXOISAIINE MTPOLIECCHI. OK 02
Kapunokunes u nuroknses. buonornueckoe 3HaueHne MuTo3a. Meio3 — peIyKIIMOHHOE JAEJIEHUE KIIETKH. OK 04
Craguu meiioza. Meiio3 — ocHOBa MOJI0BOTO pa3MHOXkeHUs. [loBeeHre XpoMocoM B Meio3e.
Kpoccunrosep. buonorndeckuii cmbici Meiio3za. D¢ ekt Meiioza. Melio3 B )KU3HEHHOM LIUKJIIE
OpraHU3MOB
KonTpouabHnas paGora 1
MonekynsapHbId ypPOBEHb OpraHU3aluH KUBOTO
Pa3nea 2. Ctpoenue u GyHKIMHM OPpraHu3Ma 37
Tema 2.1. Conep:xanue 6 OK 02
Crpoenne IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE COCP/KAHNE TEOPETHYECKOI0 00y4eHus! 4 OK 04
OpraHusma OpHokileTouHble opranu3Mel. KonoHuanbHble Opranu3Mbl. MHOTOKIIETOYHBIE OpraHU3Mbl. B3auMocBs3b 4 [K...




qacTell MHOTOKJIETOYHOI0 opranusma. @yHkius. Oprasbl 1 CHCTEMBI OpraHOB. AIIIapaThl OPTaHOB.
I'omeocTas opranusmMa u €ro NoAAEp KaHUE B IIPOLIECCE KU3HEAEATEIBHOCTH.

DyHKIMOHATbHAS cUCTeMa opraHoB. TkaHu pacTeHuil. TkaHM )KMBOTHBIX U YyeloBeKka. OpraHbl pacTCHUM.
Oprasbl ¥ CUCTEMBI OPTAHOB JKUBOTHBIX M Y€JIOBEKA. 3HAUCHUE OTIOPHI, IBV)KCHHS, ITUTAHKS, IBIXaHUS,
TPAHCIOPTA BEILIECTB, BBIJCICHHUS, 3alUThHI. 3HAUCHHUE MPOSBICHUS PA3IPAKUMOCTH U PETYJISLUN

*B Tom uHcie Ha BbIOOP 00pa3oBaTeIbHON OPraHu3alMu:

s mpodeccuit/criennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3ydeHHs “PacTeHus” TeopeTHUeCKuil MaTepua
TeMbl “CTpoeHHE OpraHu3Ma’ U3ydaeTcs yriayoJeHHO Ha MpUMepe OpraHru3Ma pacTeHuid. TkaHu, OpraHbl U
CUCTEMbI OPT'aHOB YEJIOBEKA U KUBOTHBIX PACCMATPUBAIOTCS 0030pHO

OcHoBHOE COAECPKAHME NTPAKTUYECCKOI'O 3aHATHUA

Teopust KIOHANBHO-CENEKTUBHOTO MMyHHUTeTa I1. Dpruxa, .M. Meunnkosa. MHdekunonnble
3a0o0JsieBaHuA U anMIeMus. BaxHelne snuieMun B UICTOPUM YenoBeyecTBa. BakiuHanus kak
npouIaKTUKa HHPEKITMOHHBIX 3a00ICBaHMIA.

[IpencraBieHne yCTHBIX COOOIIEHUH ¢ Pe3eHTaluel, OATOTOBIEHHBIX 110 IEPEYHI0 UICTOYHHUKOB,
PEKOMEHI0BaHHBIX IPEINOIaBaTENIEM

Tema 2.2. Conep:xkanue
®opmbl IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COCP/KAHNE TEOPETHYECKOI0 00y4eHust
Pa3MHOKEHHUS ®opMbl pa3MHOKEHUsI opraHu3MoB. becronoe 1 noixoBoe pasMHOKeHHE. Buipl 6ecrionoro pa3MHOKEHHUS:
OpPraHu3MoB IIPOCTOE JIeJIEHNE Ha/IBOE, [IOYKOBaHHUE, pa3MHOKEHUE CIIOPaMU, BETETAaTUBHOE Pa3MHOXKEHHE, OK 02
¢bparmenTanus, kioHupoBanue. [lonoBoe pazMHOXKEHHE. K
*B Tom uncie Ha BbIOOP 00pa3oBaTeIbHON OPraHU3alu:
s npodeccuit/cnennanbHOCTEH, CBI3aHHBIX C 00BEKTOM M3ydeHUs “PacTeHus” TeopeTHuecKuil MaTepua
TeMbl “DOpMBI PA3MHOXKEHUSI OPraHU3MOB™ U3y4yaeTcs yriyOJIeHHO Ha IpuMepe OpraHu3Ma pacTeHui.
Pa3zmMHOXeHME YeToBeKa U dKUBOTHBIX PACCMATPUBAIOTCSI 0030pHO
Tema 2.3. OcHOBHOe coep:kaHue
OnTorenes TeopeTrnueckoe odyueHue:
KUBOTHBIX U ["amerorenes y )xuBoTHbIX. CriepMaToreHes u oorenes. CTpoeHHe MOJ0BBIX KIETOK. OIIOA0TBOPEHNE U OK 02
YyeJIoBeKa »MOpHOHANIBHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha npuMepe JaHueTHuka). Ctaauu OK 04

sMOpuoreHes3a

Poct u pa3Butue xxuBoTHBIX. [locTamOpronansHbIi iepuoa. [Ipsimoe u Henpsimoe pazsutue. Pazpurtue ¢
MeTamop$o30M y 0€CII03BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTaANK MOCTAIMOPHOHAIBHOTO PA3BUTHS Y




JKHBOTHBIX U YCJIOBCKA. Hepnomﬂ OHTOI'€HE3a YejaoBeKa. bruomorundyeckoe CTapCHUC U CMCPTh.

I'eponTtonorus
Tema 2.4. OcHOBHOe co/iep:KaHue
Onrorenes TeopeTuyeckoe o0yueHue: OK 02
pacTeHui ['ametoduT u cnopodut. PasmMHoxeHne u pa3BuTue BOAOpOCiel. Pa3MHOXKeHNE U pa3BUTHE CIIOPOBBIX OK 04
pacTeHuil. Pa3MHOKEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuonabsl OHTOreHe3a pacTeHui
Tema 2.5. OcHOBHOe coiep:kaHue
OcHoBHBIE Teopernueckoe o0yueHue:
MOHATHSA ['eHeTHKa Kak HayKa O HAacJIEICTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoOB. OCHOBHBIE TEHETUYECKUE TIOHATHUS OK 02
TeHEeTHKH U cuMBOJIBL. ['eH. ['enoTun. @eHotur. AenbHble reHbl. AJIbTepHaTUBHbIC IPU3HAKU. JJOMUHAHTHBIN 1
pereccuBHBIN Npu3Haku. ['oMo3urora u rereposurora. Yucras muaus. [ mOpuapl. OCHOBHBIE METOIBI
TEHETUKU: THOPUI0IOTHYECKUH, LINTOJIOTUYECKUE, MOJIEKYIIPHO-T€HETUYECKUE
Tema 2.6. OcHoBHoOE coepxaHue
3akonomepHocTH | Teopernueckoe o0yueHue:
HACJIeI0BAHUA 3akoHOMepHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Mennens: Monorubpuanoe ckpemuanue. [IpaBuio
JOMUHUPOBaHUA. 3aKOH €JMHOO0pa3Hs NEPBOTo MOKOJEHHs. 3aKOH pacIlleIIEHUs IPU3HAKOB.
[{uTonornyeckue OCHOBHI MOHOTMOPHIHOTO CKpelMBaHus. [ UIloTe3a YnCTOThI raMeT. AHaIU3UpYyIolee
ckpemyBanue. JIurubpuaHoe ckpemyBanue. 3aKOH He3aBUCUMOTI'0 HaclleZJOBaHUS TPU3HAKOB.
[TonuruOpuaHOe HacIEA0BaHUE U €TO0 3aKOHOMEPHOCTH gi 3421
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COICPKAHNE NPAKTHYECCKOT0 3aHATHSA: K
Pemenue 3a1a4 Ha onpeziesieHue BEPOATHOCTH BOSHUKHOBEHNUS HACJIEICTBEHHBIX IPU3HAKOB TP MOHO-, JH-
, MOJIUTUOPUIHOM U aHAJTM3UPYIOIIEM CKPEIIMBAHUH, COCTABICHNE T€HOTUITMUECKUX CXEM CKPELIUBAHUS
*B Tom uHcie Ha BbIOOP 00pa3oBaTeIbHON OPraHU3alMuU:
s npodeccuii/criennanbHOCTEN CBSI3aHHBIX C 00bEKTOM H3ydeHus “PacTeHus” HeoOXoAUM 1oadop
TeHEeTUYECKUX 33/1a4 Ha ONpeJIeNIeHne BEPOATHOCTH HACJIEICTBEHHBIX IPU3HAKOB P MOHO-, JTU-,
HOJUTUOPUIHOM U aHATM3UPYIOIIEM CKpPEIIMBAHUY Y PaCTEHUIN
Tema 2.7. OcHoBHoOe coepxxaHue OK 01
B3anmopneiicreue | Teopernueckoe odydenmue: OK 02
TeHOB I'enorun kak nenocTHas cucrema. MHOXECTBEHHOE JieiicTBrEe reHoB. [itelioTponust. MHOXKECTBEHHBIN

ayuienu3M. BzaumoperictBue amienbHbIX reHoB. KogomuuupoBanue. BzauMoaelicTBue HeallJIeIbHbIX TE€HOB.
Kommniementapuocts. Onuctas. [lonumepus




IpodeccHnoHATBLHO-OPHEHTHPOBAHHOE COEPKAHMNE MPAKTHYECKOT0 3aHATHSI:

Pemrenne 3a1a4 Ha onpeaciiCcHUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBECHHBIX IIPHU3HAKOB ITPHU
PAa3INYHBIX THUIIAX BSaHMOHeﬁCTBHH I'€HOB, COCTABJICHUEC 'CHOTHIIMYCCKUX CXEM CKPCIIMBAHUSA

*B ToM 4HcJe HA BHIOOP 00pa3oBaTe/IbHOI OPraHu3alum:

* Jlnst mpodeccuii/criennanbHOCTEl CBI3aHHBIX C 00BEKTOM H3ydeHus “Pactenus” HEOOXO0IUM OI00D
TeHETUYECKUX 3a/1a4 Ha OIpeAeTICHHE BEPOSITHOCTH BOSHUKHOBEHUS HACIIECTBEHHBIX MIPU3HAKOB MTPH
Pa3IMYHBIX THIAX B3aMMOACHCTBHS I€HOB y PACTCHHIMA

Tema 2.8. OcHOBHOe coiep:kaHue
CuenJieHHOe Teopernueckoe o0yueHue:
HACJICI0BAHUE 3akonbl T. Moprana. CuernieHHOe HacjeZl0BaHiEe T€HOB, HApYILLIEHUE CLETIEHU. XpOMOCOMHas TEOPHUsI
NPHU3HAKOB HaCJIEeACTBEHHOCTH. [ eHeTnyeckoe KapTUpOBaHUE XPOMOCOM. VCriosib30BaHne KPOCCUHIOBEPA IS
COCTaBJICHUS TEHETUYECKUX KapT XPOMOCOM OK 01
IIpojeccrnoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHUE IPAKTHYECKOI0 3AHATHSA: OK 02
Pemenue 3a1a4 Ha onpezeieHue BEPOSTHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPH K.
CLCIUICHHOM HACJIEI0BaHUH, COCTaBICHUE FEHOTUIINYECKUX CXEM CKPELIMBaHU
*B ToM 4uHcJe HA BHIOOP 00pa30BaTe/IbHOI OPraHu3alm:
s mpodeccuit/cnenuanbHOCTEH CBI3aHHBIX C 00BEKTOM U3ydeHHs “‘PacTteHus’” HE0OX01uM 000D
TEHETUYECKUX 3a]1a4 Ha OIIPEACIICHHE BEPOATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX ITPU3HAKOB MPH
CLIEIIJICHHOM HacJIEIOBaHUH Y PAaCTCHHUN
Tema 2.9. OcHoBHOe coaep:xaHue
I'enernka moJia Teopernueckoe o0yuenune:
XPpOMOCOMHBII MEXaHU3M OIpeIeNIeHuUs 110J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi 1
reTeporaMeTHBIN noJl. I'eHeTnyeckas CTpyKTypa MoJI0BBIX XpoMocoM. HacnenoBanue npu3Hakos, OK 01
CLEINVIEHHBIX C I10JIOM OK 02
IIpakTHyeckne 3aHATHSA:
Pewrenne 3ana4 Ha onpeeneHue BEPOATHOCTH BOSHUKHOBEHHUSI HACIIEACTBEHHBIX IPU3HAKOB, CLEIICHHBIX C
II0JIOM, COCTABJICHUE T'€HOTUIINYECKUX CXEM CKPEILMBAHUS
Tema 2.10. OcHOBHOe coep:kaHue
I'enernka Teopernueckoe o0yueHue: OK 01
YyeJ10BeKa Kapuotumn yenoBeka. MeTopl H3yuyeHUs! TEHETUKU YeJIOBEKa: TeHEeaJOTHYeCKuil, OJIM3HEI0BbIH, OK 02

[IUTOTEHETHYECKUN, OMOXMMUYECKUH, TOMYISIIUOHHO-CTaTHCTUYeCKuil. HaciencrBennsie 3a00eBaHust




yeJioBeKa. | eHHbIe 1 XpOMOCOMHBIE 00JIe3HU YenoBeKka. bone3Hu ¢ HacnencTBEHHOM
IIPEIPACIIONOKEHHOCTHI0. 3HAYCHUE MEJUIIMHCKOM I€HETUKH B IIPEJOTBPAICHNUN U JICHCHUHU T€HETUYECKUX
3a00J1eBaHUH YeIoBeKa

IIpakTnyeckne 3aHATHSA:

Pemienue 3agau Ha onpeieseHUe BEPOSITHOCTA BOSHUKHOBEHUS HACJIE/ICTBEHHBIX MPU3HAKOB, UCIIONIb3YsI
METO/Ibl TEHETUKHU YEJIOBEKa, COCTABIICHUE T€HOTUITMYECKUX CXEeM CKpeluBanus. [IpencraBiennue yCTHBIX
COOOIICHUH C MPe3eHTaIel O HACIEACTBEHHBIX 3a00JICBAaHUAX YEIOBEKA

Tema 2.11. OcHoOBHOe cojiep:KaHue

3akonomepHocTH | Teopernueckoe o0yueHue:

N3MEHYUBOCTH B3aumoneiicTBue renotumna u cpeasl Ipu GopMUpOBaHUU GeHoTUra. MI3MeHYMBOCTb IPU3HAKOB.
KauecTBeHHBIEC U KOJMYECTBEHHBIEC IPU3HAKKA. BUIbI N3MEHUYNBOCTH: HACJIEICTBEHHAS U HEHACIICICTBCHHAS.
3aKOH rOMOJIOTMUYECKUX PSAJOB B HaciencTBeHHoN usmeHunsocty (H.W. BaBuios).

Monuduxanuonsas, win GEeHOTUIINYECKAs U3MEHYUBOCTh. PoJib cpeibl B MOAN(PUKAITMOHHON
n3meHunBocTH. Hopma peaknuum npusHaka. BapuanmoHHbIN psg U BapUALlMOHHAs KpuBasl. XapaKTepUCTHUKA
MOIU(PHUKAIMOHHON U3MEHYMBOCTH

HacnencrBeHHast, win reHOTUIIMYECKast K3MEHUYUBOCTh. KoMOMHATHBHASL N3MEHUYNUBOCTb.

MyTannonHast U3MEHUYNBOCTh. BBl MyTalyii: FeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. [IpuunHbI
BO3HUKHOBEHUS MyTallui

HpaKanecm[e 3aHATHUA:

Pemenne 3a71a4 Ha ONpCACIICHHUE TUIIa MyTallluH IMPH NIEpEaaduc HACICACTBCHHBIX IIPU3HAKOB, COCTABJICHUC
TCHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

OK 01
OK 02
OK 04

Tema 2.12. OcHoBHOe coaep:kaHue

Cenexnus Teopernyeckoe o0yueHue:

OPraHu3MoB Cenexuus Kak Hayka. MeTobl CeJIEKIIMOHHOM paboThl. ['eTeposuc u ero npuunHbl. MckyccTBEHHBIH 0TOOD:
MaCCOBBIN ¥ MHANBUIYaJTbHBIN. JTanbl KOMOMHAIIMOHHON cenekiuu. CopT, Mopo/a, mTaMm

AJNTOPUTMEI pellieHre 3a/1a4y Ha ONpeIeICHIEe BO3MOKHOTO BO3HUKHOBEHHS HACJIEICTBEHHBIX ITPU3HAKOB 110
CEJICKIIUH, COCTaBJICHUE TEHOTUITUYECKUX CXEM CKPEITUBAHUS

OK 01
OK 02

KonTtpoJsbnas padora
Crpoenue U QyHKIIUN OpraHu3Ma

Paznen 3. Teopusi 3Bo/11ounu

14

Tema 3.1. ‘ OcHOBHOe coep:kaHue

OK 02




HUcrtopus
IBOJIIOIIHOHHOI 0
y4eHust

TeopeTnueckoe o0yueHune:

HCpBBIe 9BOJIOMOHHBIC KOHICIIIINH. FpaI[yaJ'H/ICTI/ILICCKaH 3BOJIIOIMOHHAA KOHICIIIMA XK.b. HaMapKa.

JBuxymiue cuisl aBomonnu. Kpearrionusm u tpanchopmusm. Cucremarvka K. Jlunnes u e€ 3nauenue s

(opMHpOBAHUS UJIEU 3BOJIIOLIUU

[TpennocbuIKyu BOSHUKHOBEHUS IapBUHU3MA. DBOJIIOLMS BUIOB B IpHpoe. bopeOa 3a cyliecTBOBaHuUE.
EcrectBennslif 0T00p. /IuBeprenuus npu3HakoB U BugpoooOpasoBanue. OCHOBHBIE TOJI0KEHUS
CHUHTeTHYecKO# Teopun 3Bomtorun (CTI). Ponb 3BononMoHHO# Teopuu B HOpMUPOBAaHUH HAYIHOH
KapTUHBI MUPA

OK 04

Tema 3.2.
Mukpo3Boaonus

OcHOBHOe co/iep:KaHue

TeopeTuueckoe odyueHue:

MuKpOo3BOIIOHMSA U MAaKPO3BOJIIOLUSA KaK 3TaIlbl BOJIIOLIMOHHOIO ITpouecca. ['eHeTuuecKkne OCHOBBI
HBOJIONMH. MyTaluu ¥ KOMOMHAITUH KaK 3JIeMEHTapHBIN 3BOITIOIMOHHBIN MaTepuall. [lomymsinus kak
AJIEMEHTAapHAsI €IMHUIIA DBOJIOLINH.

JBwmxymme cuibl ((hakTophl) IBOITIONHMHA. MyTallMOHHBIN MTpoIiecc 1 KOMOMHATUBHAS H3MEHYHBOCTD.
Murpanus. U3onauusa nonynsuuii: reorpaduueckas (IpocTpaHCTBEHHAs ), Onosorunyeckas
(penpoayKTUBHAS).

EcrectBenHbIi 0TO0p — Hanpassomuii Gpakrop 3BoroIK. bopr6a 3a cyliecTBOBaHHE KaKk MEXaHU3M
JIeMCcTBUS €CTECTBEHHOT0 0TOOpa B nmomynsauusax. Bua u ero kpurepuu (mpusHaku). BunoobpazoBanue kak
pe3yJIbTaT MUKPOIBOJIIOLIMH

OK 02

Tema 3.3.
Maxkpo3Boaouust

OcHoBHOE CoAEpKaHuE

TeopeTuquKoe oﬁyqelme:

Maxkpoasomonus. @opMbl 1 OCHOBHbIE HanpaieHus: Makpossomonuu (A.H. Ceseprios). [lytu
JOCTH>KEHUS] OMOJIOTMUYECKOro mporpecca: apoMopdo3, uanoaganrtamnus, oomas aereuepanus. Meto sl

U3y4EeHHsI MAaKpOIBOJIOLUH. 3aKOH 3apobiieBoro cxoactsa (3akon K. bapa). buorenernuecknii 3axon (3.

['exkens, @. Mrommep). OO1Ire 3aKOHOMEPHOCTH (TIpaBUIIa) IBOTIOLIUN

OK 02

Tema 3.4.
Bo3nukHoBeHHE U
Pa3BUTHE KU3HU
Ha 3emMJie

OcHoBHOe coaep:xaHue

Teopernyeckoe o0yueHue:

o

I'unote3sl u TCOPHUU BOSHHUKHOBCHUS )KU3HU HA 3emite: KpCalluOHN3M, CaMOIIPOU3BOJIBHOC (CHOHT&HHOC)
3apOXKACHUC, CTAHUOHAPHOC COCTOSIHUEC, ITaHCIICPMUA, ouonon3. Hauamo OpFaHHQCCKOﬁ OBOJIOIMH.
ITosiBneHue INEPBLIX KJICTOK. 3BOJ’IIOI_II/IH MeTaboIu3Ma. 3BOJ’IIOI_[I/I$I INEPBLIX KIJICTOK. HpOKapI/IOTBI n

9YKapUuOTHI. HpOI/ICXO)KIlCHI/Ie MHOT'OKJICTOYHBIX OPraHU3MOB. Bo3HuKHOBEHHE OCHOBHBIX HapCTB 3YKapUuoT.

OK 02
OK 04




OcHOBHBIC YCPTHI 5BOJIONHUH PACTUTCIIBHOT'O MHPA. OcHOBHBIE YCPThHI 3BOJIOLUHA ) KUBOTHOI'O MUpa

IIpakTnyeckne 3aHATHSA:

Hpe,I[CTaBJIeHI/IC YCTHOI'O COO6H_ICHI/I${ H JICHTBI BPDEMCHH 110 OCHOBHBIM 3TallaM BOSHUKHOBCHHA U Pa3BUTHUSA
KUBOTHOI'O X PACTUTEIILHOTO MHUPA, IIOATOTOBJICHHBIX 110 IIEPEYHIO NICTOYHHUKOB, PCKOMCH/IOBAHHBIX
nmpernoaaBaTciicM

Tema 3.5.

OcHoBHOe coep:kaHue

IIpoucxoxnenue

TeopeTudeckoe o0yueHue:

Y€J0BCKA —
AHTPOIIOI¢HE3

AHTponosorusa — Hayka o yesoBeke. CucreMaTH4ecKoe MoJI0KeHue yenoBeka. CXOoACTBO 4eI0BEKa C
KUBOTHBIMU. OTINYHS YEJIOBEKA OT KUBOTHBIX. [IpAMOX0KIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
IpU3HAKOB. Pa3BuTHe roloBHOrO MO3ra U BTOPOH CUTHaJIbHOW cucTeMbl. COOTHOIIEHHE OMOJIOTMUECKUX U
COLMAIBHBIX (JaKTOPOB B aHTPOIIOTEHE3E

OCHOBHBIE CTaJJH aHTPOTIOTeHe3a. J[pruonuTekn — MpeaKy YeI0BeKa 1 YeIOBEKOOOPa3HBIX 00€3bsH.
IIpoTtoaHTpon — NIpeAIIECTBEHHUK YeJIOBEKa. ApXaHTpPOII — ApEeBHENIINN yenoBek. 1laneoanTpon — npeBHUi
yenoBek. HeoaHTpon — uestoBek COBPEMEHHOI0 THIIA. DBOJIOLUS COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PACHL: €BPONICOUAHAs (eBpa3uiicKas), HErpo-aBCcTpalouIHas
(3KBaTOpHANIbHAS ), MOHT'OJIOMIHAS (a3MAaTCKO-aMepUKaHCKast). Bpemst 1 MecTo BO3HUKHOBEHHUS
YeJIOBEYECKUX pac. ENMHCTBO YelloBeUeCKUX pac

OK 02
OK 04

IIpakTHyeckne 3aHATHA:

Bpems u nytu paccenenust yenoseka 1o miaaHere. [Ipucnoco0aeHHOCT YenoBeKa K pa3HbIM yCIOBHUSIM
cpensl. Bnusinue reorpaguueckoii cpeipl Ha MOp(HOJIOrHio U (PU3HOIOTHIO YETOBEKa

3amura JeHT BPEMEHU U MEHTAIBHBIX KapT B (popmMaTe YCTHOTO COOOIIEHUS, TOATOTOBICHHBIX 10 TIEPEUHIO
HMCTOYHHKOB, PEKOMEHOBAHHBIX MIPENOJaBaTeIeM

KonTtpoubnas
pabdora

TeOpeTI/IquKHe ACIICKTHI 3BOJIFOIIMH KM3HHU Ha 3emite

Paznen 4. Ixosorus

24

Tema 4.1.

OcHoBHOe coaep:kaHue

IKoJOornyYecKue

Teopernyeckoe o0yueHue:

(axTopsl 1
cpeabl :KU3HH

Cpenpl 0OuTaHUS OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIIHAS, TOUYBEHHAs, BHYTPHOpPTaHu3MeHHas. Ou3nuko-
XUMHUYECKHE OCOOEHHOCTH CpeJl OOMTaHMs OpraHu3MoB. [IprucrnocobieHns OpraHu3MoB K JKU3HH B Pa3HBIX
cpenax. [lonstue skonoruueckoro dakropa. Kinaccudukarms sxonorndyeckux akropos. [Ipasuio
muanmyMa 0. JInbuxa. 3akon TonepantHoct B. llendopna

OK 01
OK 07




Tema 4.2.

OcHoBHOe cogepkaHue

Honynsinus, Teopernueckoe o0yueHue:
coodulecTBa, DKoornyeckasi XapakTepUCTHKA BHJIA M TIOMYJISIIIUK. JKOJIOTHYECKast HUIIIA BUIa. DKOJIOTHIECKUE
IKOCUCTEMBI xapakTepucTrky nomysinuu. CoolriecTBa u sKocucTeMbl. brorienos u ero crpykrypa (B.H. Cykaues).
CBs13u MeX 1y Ooprann3mMamMu B Ouonenose. CTpyKTypHBIE KOMIIOHEHTBI KOCUCTEMBI: TPOAYIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U MOTOK YHEPTUU B 3KocucTeMe. Tpodudeckue ypoBHHU. OK 01
AHTPONOTeHHBIE YKOCUCTEMBL. ATpOsKOCHCTEMBI. OTIMYHUS arpo3KOCUCTEM OT OMOTeO1EHO30B. OK 02
YpboskocucteMbl. OCHOBHBIC KOMIIOHEHTHI YPOOIKOCHCTEM OK 07
IIpakTH4yeckue 3aHATHS:
Tpoduyeckue nenu u cetn. OCHOBHBIE TTOKA3aTENN YKOCHCTEMBI. brioMacca u npoaykius. DKOIorudeckue
NUpPaMUJIbI Yucell, buomMacchl U Hepruu. [IpaBuiio nupaMuabl SHEPTHH.
Pemienne nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUH 110 TIEPEHOCY BEIIECTBA U DHEPTUH B
IKOCHCTEMAX C COCTaBJIIEHUE TPOYUIECKUX LETIeH U MUpaMul OMOMacChl U SHEPTUU
Tema 4.3. OcHoBHOe coJep:kaHue
buocdepa - Teopernueckoe o0yueHue:
riaoéajabHas buocdepa — xxuBas obonouka 3emnn. Pazsutue npeacrasnenuit o 6nochepe B Tpynax B.M. Bepuanckoro.
IKOJOTHYECKAsI Ob6nactu 6uocdeps u €€ coctas. JKupoe BemecTBo 6Hochepsl U ero GyHKINH OK 01
cHcTeMa 3aKOHOMEPHOCTH CyiiecTBoBaHUs Onocdepsl. OcobeHHOCTH OMocdephl Kak TI00aTbHON HYKOCHCTEMBI. OK 02
Junamuueckoe paBHoBecue B Onocdepe. PurmudnocTs siBineHuit B onocdepe. KpyroBopotsl BelecTs u OK 07
OMOTeOXMMHYECKUE UKIIBL. | T00aIbHBIE SKOIOTHYECKHE TIPOOIEMbl COBPEMEHHOCTH U ITYTH WX PEIICHHS
IIpakTHyeckne 3aHATHA:
Perienue npakTHKO-OpMEHTUPOBAHHBIX PACUETHBIX 3a/1a4 HA ONpe/ieNIeHHEe TUIOIAAN HACAKACHUHM JUIs
CHIDKEHHSI KOHIIEHTPALlUU YTIIEKUCIIOTo ra3a B arMoc(epe CBOero peruoHa npo>KuBaHUs
Tema 4.4. OcHOBHOe coep:kaHue
Bausinue TeopeTnueckoe odyueHue: OK 01
AHTPONOreHHLIX | AHTPOIIOTEHHBIE BO3JICHCTBUS Ha Onocdepy. 3arps3HeHUs Kak BU aHTPOIIOT€HHOTO BO3ACHCTBUS OK 02
(akTopos Ha (xumuueckoe, gusuueckoe, buonocuueckoe, OMx0bL NPOU3BOOCMEA U NOMpedieHUs). AHTPOTIOTCHHBIC OK 04
onocdepy BO3/IeHCTBUS Ha aTMocdepy. Bo3aelicTBust Ha runpocdepy (3aepaznenus u ux uCmoYHUKY, UCMOUeHUS OK 07
600). Bo3zneiictust Ha iutochepy (deepadayusi noussl, 6030elicmsue Ha 20pHble nOPood, Heopa). K

AHTpOIOTeHHbBIC BO3ICUCTBUS HAa OHOTHYECKHE COOOIIECTBA (Jleca u pacmumenvhvle coobujecmea,
HCUBOMHDBLU MUD)




IpodeccHnoHATBLHO-OPHEHTHPOBAHHOE COEPKAHMNE MPAKTHYECKOT0 3aHATHSI:

Pemrenne IMPAKTUKO-OPUECHTHPOBAHHBIX PACUCTHBIX 3&,HaHHI>i I10 COXpaHCHHUIO ITPUPOAHBIX PECYPCOB CBOCTO
pPEruoHa 1mpoxXuBaHus

*B ToM 4HcJe HA BHIOOP 00pa3oBaTe/IbHON OPraHu3alum:

s mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM U3yueHHs “PacTeHus” nmpeanaraercs NpakTUKO-
OPHEHTHPOBAHHOE PACUETHOE 3aJaHUE 110 pacyeTy CTPYKTYpPHI 3al1acOB APEBECUHbI

s mpodeccuit/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM M3ydeHHS “JKUBOTHBIC MpesiaraeTcs MPakTHKO-
OPUEHTUPOBAHHOE PACUETHOE 3aJIaHUE MO OLIEHKE PHIOONPOTYKTUBHOCTH BOJOEMOB

s npodeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00bEKTOM U3ydeHus “UenoBek’ mpeanaraercs mpakTHKO-
OpPUEHTUPOBAHHOE PACUETHOE 3aJlaHUE pacyeTa BOJAONOTPEOICHUSI HACEIEHHOTO IMyHKTa

s mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX C TOOBIYEH MOJIE3HBIX HCKOMAEMBbIX TpeAaraeTcs MPaKTHKO-
OPUEHTHPOBAHHOE PAaCUETHOE 331aHUE 110 PAaCUETy CpPOKa UCUEPIIAEMOCTH IPUPOIHBIX PECYPCOB

s mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX C CEIBCKUM X03sICTBOM MPEUIaraeTcsi IpakTHKO-
OpPUEHTHPOBAHHOE PAaCueTHOE 3a/1aHue 110 OLIEHKe OajlaHca OPraHuYeCKOro BELECTBA OYBBI

Tema 4.5.
Biausinue
COLMABbHO-
IKOJIOTHYECKHX
(¢paxTopoB Ha
310pOBbe
YeJI0BeKa

OcHOBHOe coiep:KaHue

TeopeTuueckoe odyueHue:

310poBbE U €ro cocTaBistomue. @akTopspl, MOJOKUTEIHHO U OTPULIATEIBHO BIUSIONINE Ha OPTaHU3M
yesioBeKa. BpenHble NpUBBIUKY: MOCIENCTBUSA U poduinakTika. [Ipodiema TeXHOTEHHBIX BO3/IEHCTBUI Ha
3/10pOBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE MOJIsI, OBITOBAs XUMHUS, U30BITOUHBIE ITYMbI, paAHaIis 1 T.I1.).
Ananranys opraHu3Ma 4ejaoBeka K (pakTopam OKpYy>Karollei cpebl. 3aluTHbIE MEXaHU3Mbl OpraHu3Ma
4eoBeKa. 3J0pOBbE U pabOTOCIIOCOOHOCTD.

[Tpuniuns! popmMupoBaHus 310poBbecOeperaroiero nopeaeHus. Gusznyeckas akTUBHOCTD U 3/10POBbE.
['pynnsl 310poBbsi. OCHOBBI 3aKaIMBaHUsl. buoxuMHUUYeCKne acIeKThl pallMOHaIbHOrO nuTanus. [Ipasuiia
0€30MacHOro UCMOIb30BaHMs ObITOBBIX TPHUOOPOB U TEXHUYECKUX YCTPOUCTB

IIpakTHyeckne 3aHATHSA:

OHpCIlCJ'ICHI/IC CYTOYHOI'O pallMOHAa IMUTAHUA

COB,Z[aHI/Ie I/IHJII/IBI/IIIyaJ'ILHOI\/'I MaMATKU IO OpraHUu3aluu paHHOHaHBHOﬁ (I)HSHHCCKOﬁ AKTHUBHOCTHU

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE JIA0OOPATOPHOIO 3aHATHSA

NN NP>

JlaGopaTopHas paboTa Ha BEIOOP:
1. JlaGoparopHas paboTa «YMCTBeHHast pabOTOCIOCOOHOCTHY
OBnazieHre METOIaMH OTIPECIICHHsI TTOKa3aTeell yMCTBEHHOW pab0oTOCIIOCOOHOCTH, OOBICHEHHE

OK 02
OK 04
OK 07
IK...




MOJTyYEHHBIX PE3yIbTaTOB U (POPMYIUPOBAHNE BHIBOIOB (MMMCHMEHHO) C UCTIOIh30BAHUEM HAYYHBIX
MOHATHUH, TEOPUI U 3aKOHOB
2. JlaboparopHas pabota «BnusHue abnorndeckux (pakTopoB Ha YeIOBeKa (HU3KHE U BHICOKHE

TEMIIEPATYPhI)»
W3ydeHrne MexaHU3MOB aJanTalli OpraHu3Ma 4ejoBeKa K HU3KUM U BHICOKMM TeMIIepaTypaM u

00BSICHEHHUE MOJIyYEHHBIX PE3Y/IbTaTOB U (POPMYIMPOBAHUE BHIBOJIOB (TUCBMEHHO) C UCIOJIb30BAHUEM
Hay4HBIX I[IOHATHUM, TEOPUM U 3aKOHOB

*B Tom uHcie Ha BbIOOP 00pa3oBaTeIbHON OPraHu3alMu:

B kauectBe TPUITCPOB CHUIKAIOIIUX pa60TOCHOCO6HOCTI> HCIIOJIb30BAaTh YCJIIOBUA OCYIICCTBIICHHUA
HpO(l)CCCHOHaHbHOfI ACATCIIbHOCTHU: IITYM, TEMIIEpATypa, Cl)I/ISI/I‘IeCKaH Harpyska 1 T.[H.

KourpoabsHnas paéora 1
Teopernueckue acneKThl IKOJIOTHH
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOTO MOLYJIs1)
Paspnen 5. buoJiorus B :KU3HH 8
Tema 5.1. Conep:xanue 4 OK 01
buorexnosoruu B | Teopernueckoe o0yueHue: 2 OK 02
KM3HHM KaXKI0ro0 buotexHonorus kak Hayka U pou3BoAcTBO. OCHOBHBIE HAPaBJIEHUS! COBPEMEHHON OMOTEXHOIOTHUH. 2 OK 04
MeTtonbl 6uorexHosoruu. O0BEKThl OMOTEXHOJOTUH. DTHKA OMOTEXHOJIOTUYECKUX U TeHETUYECKUX IIK'...
’KCIepUMEHTOB. IIpaBuia noucka u aHanusa GMO’KOIOrMYECKON HHPOPMAIIUU U3 PAa3IMYHBIX HCTOUHUKOB
(Hay4Has U yuyeOHO-Hay4yHas JIMTepaTypa, CpeCcTBAa MaccoBOi MHpOpMaIH, ceTh IHTepHET u apyrue)
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHME NPAKTHYECKOT0 3aHATHSA: 2
Keiicpl Ha aHaM3 HHGOPMALIMU O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHUECKUX TEXHOJIOTHH,
KJIETOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOIMH. 3aIuTa Keica: IpecTaBiIeHne pe3yibTaTOB PELIeHUs
KeiCOB (BBICTYIUICHHUE C MTPE3EHTAIEN )
Tema 5.1 oOs3arenbHa A U3y4EHUs CTyJIeHTaMH Bcex nmpodeccuil/cnenuanibHOCTe!
3ammura keiica: [IpencraBienne pe3yabTaTOB pelIeHUs KEHCOB (BBICTYIIJICHUE C TIPE3EHTAIIUEH ) 2
*Tema 5.2.3. buorexnosornu u pacrenus (st npogeccuii/cnenuananuocreii 43.02.05, 35.02.05, 35.02.01, 35.01.19, 4
35.01.27, 35.01.26, 19.01.18, 35.02.16)
Tema 5.2.3. Conep:xanue 4 OK 01

1 o o
VYxazpBarores 11K, ameMeHTsI KOTOpBIX (popMupyeT npuKiIagHod MOIYIh (TIpodecCHOHANTEHO-OpHEHTHPOBAaHHOE coaepkanue) B coorBeTcTBrr ¢ PI'OC peanmsyemont

npodeccun/cnenuansuoctu CI1IO




Bbuorexnosnorun n | IlpakTudeckue 3aHATHSA: 4 OK 02
pacreHus Pa3BuTre GMOTEXHOJIOTHII ¢ MCIOJIB30BAHUEM PACTEHUH, IPUMEHEHHE MTPOYKTOB OMOTEXHOJIOTUH B KU3HU 2 OK 04
YeJloBeKa, OUCK U aHAIU3 MHPOPMAIUH U3 Pa3IMYHBIX HCTOUYHUKOB (Hay4YHasi U yueOHO-Hay4Has IIK...
JuTepaTypa, CpeicTBa MaccoBoi nHpopmManuu, cetb IHTepHeT u Apyrue)
Keificpl Ha aHam3 nHGOPMALIUU O Pa3BUTUN OMOTEXHOJIOTUH C UCTIOIB30BAHUEM PAcTEHHH (10 TpyIIam)
3amura keiica: [IpencraBienne pe3yabTaToOB pelIeHUs KEHCOB (BBICTYIUICHHUE C IPE3eHTAIUEH ) 2
OcHoBHOe coepkaHue
Pa3pen 6. BuojkoJsornueckue uccjaeI0BaHusA 14 OK 01
Tema 6.1. OcHOBHOe coiep:KaHue 4 OK 02
OcHoBHbIE Teopernueckoe o0yueHme: 2 OK 04
MeTOoabI Hayunbiit meroa. MeTopl OM03K0I0IrMUECKUX UCCIIEIOBAHUMN: 110JIEBBIE, TA0OPATOPHBIE, 2 OK 07
01o3K0I0rHIECKH JKCIIEPUMEHTANbHbIE. MOHUTOPUHT OKPYXKAIOIICH Cpe/ibl: TIOKATbHBIN, PErMOHANBHBIN U TI100AIbHBIH
X HCCJIeIOBAHMM MeTtopl TOMCKa, aHAIM3a U 00padOTKH HH(OPMAITH O IMTPOCKTE B PA3IUYHBIX HCTOYHHUKAX
JlabopaTopHble 3aHSITHS: 2
[TocranoBKa 11€11, 3a/1a4, BBIIB)KEHNE TUIIOTE3bI, IPOBEJCHUE SKCIIEPUMEHTA I10 OINPEAEICHUIO
ONTUMAJIBHBIX YCIOBUM I pocTa U PU3NOJIOTUYECKON aKTUBHOCTH JIPOKKEBBIX KJIETOK. BhIsiBineHue
3aKOHOMEpPHOCTEH, (popMyIHpoBaHKE BHIBOIOB U IIPOTHO30B.
JlaGopaTopHble paboThI HA BBIOODP [0 MUHU TPYIIaM:
1. Brnusinue TemmnepaTypsl Ha pocTa U (PU3HOJIOTHYECKYIO aKTUBHOCTD IPOKKEBBIX KIETOK
2. Bnusinue yriieBosioB Ha pocTa U PU3UOIOTMUECKYI0 aKTUBHOCTD JIPOACKEBBIX KIETOK
3. CoueTtaHHOe BIMSHHE TEMIIEPATYPhl U YIIIEBOJOB HA pocTa M (PU3HOIOTHYECKYIO
AKTHUBHOCTbH JIPOXIKEBBIX KIJIETOK
OCHOBHOE CO/IepKAHUE 10 OK 01
Tema 6.2. | [IpakTHyeckoe 3aHsATHE 2 OK 02
buoskonoruyeck | O630p TeM yueOHO-HUCCICIOBATEILCKHUX MTPOCKTOB. BBIOOp yu4eOHO-HCCIIeI0BATEIbCKOTO MIPOSKTA 13 OK 04
OK 07

Uil IKCIIEPUMEHT

npeiokeHHbIX. @OpMUpOBaHHE KOMaH bl TPOEKTA. AJITOPUTM BBIITOJHEHHS MTPOEKTA.
Kaxas rpynna BeIOMpaeT 0JIMH U3 BAPHAHTOB yUeOHO-HCCIEeI0BATEIbCKUX MPOESKTOB!
1. Ormenka kauecTBa aTMOC(HEPHOTO BO3AYyXa
2. OreHka KauecTBa MOYB METO/IOM (PUTOTECTHPOBAHUS
3. OreHka KauecTBa BOJI MOBEPXHOCTHBIX BOJJOEMOB 10 OPTAaHOJICTITHYECKUM U (PU3UKO-XUMUIESCKAM
CBOMCTBaM




4. Bnusnue ITAB Ha pocT U pa3BUTHE CEMSH BBICILIUX PACTECHUN

5. BuusHue coneBoro 3arpsi3HEHHs Ha pOCT U pa3BUTHE CEMSIH BBICIIUX PACTCHHUH
Ilepswiit oman vinonnenus npoekma:
O6ocHOBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BolsiBiIeHHEe po0ieMbl ncciieoBaHus, (HOpMyIUpOBaHUE
runotessl. Beioop MeTo10B nccinenoBanus. Beioop Touek otOopa npob Ha TEPPUTOPUHN MCCIIEJOBAHUS.
[TocranoBka nenelt u 3agau uccaenoBanus. OnpeneneHne GopMbl IPEACTaBIECHUS Pe3yIbTaTOB
uccienoBanus. OnpeieseHre 3TaloB U COCTAaBIEHHUE IJIaHA MCCIIEI0BaHUS

JlabopaTopHble 3aHATHS 6

Bmopoti sman evinonnenus npoexma: moAroTOBKa HEOOXOAMMON OCYABI M MaTepHala AJsi IKCIEPUMEHTa, 2

MIPOBEJICHUE SKCIIEPUMEHTA, IEPUOANYECKast IPOBEpKa TEUCHUS SKCIIEPUMEHTa/ cOOp MaTepuaa B

BBIOPAHHBIX TOYKaxX 0TOOpA Mpod

Tpemuui sman evinoineHuss npoekma. MOAyYeHUE EPBUYHBIX KCIIEPUMEHTANIBHBIX JAHHBIX, IPOBEJCHHE 2

CTaTHUCTUYECKOM 00pabOTKH MOJIyYEHHBIX JaHHBIX

Yemeepmuwiii 5man 6blnoaHeHUss nPOeKma: BhISIBJICHUE 3aKOHOMEpHOCTEH, (popmynrpoBaHue BHIBOAOB U 2

IIPOTHO30B, OIIEHKA KauecTBa UCCIEAYyeMOro 00bEeKTa MO pe3yabTaTaM OMOIKOJIOTUYECKOTO aHaIN3a

IIpakTH4yeckue 3aHATHS

3amura npoekra. [IpencraBineHue pe3yibTaToB BBIIOJIHEHNS YU€OHO-UCCIIEI0BATENbCKUX IPOEKTOB 2

(BBICTYTIJIEHUE C MTPE3EHTAIINEH )
IIpome:kyTouHas aTTecTanms (3a4eT) 1
Bcero: 128




3. YCJIOBUS PEAJIU3ALIMUA TPOTPAMMBI YYEBHOM
JACHUTIIAHBI

3.1. Tpe6oBaHusi K MHHUMAJIbHOMY MATEPHATbHO-TEXHHYECKOMY
o0ecreYeHu 0

Jnsg peanu3anuyd TPOrpaMMbl  Y4eOHOH JUCHUIUIMHBI TIPETyCMOTPEHBI
CIICYIOIINE CIICIIHATbHBIC TOMEIIICHUS:

Kabuner «buonorum.

[Tomenienne kabuHeTa TOHKHO YIIOBIETBOPSTH TpeboBaHUAM CaHUTApPHO-
amuaeMHoNoTHYecknx mpaBwsl u  HOpMatuBoB (CanllmH2.4.2Nel78-02) wu
OCHAIIIEHO THIOBBIM 000PYI0OBaHUEM, YKA3aHHBIM B HACTOSIINX TPEOOBAHMSIX, B
TOM YHCJIE CIEeNUATN3UPOBAHHON y4eOHON MeOenbio U cpelncTBaMu OOydeHus,
JOCTAaTOYHBIMH  JUISI  BBITIOJIHGHHWS TPEOOBaHWK K YPOBHIO  ITOJATOTOBKH
o0y4Jarommxcs.

OoOopynoBanue y4e0HOro KaOuHeTa:

- HarJsgHbIe MOCOOMs (KOMILIEKThI Y4eOHBIX TaOJHWIl, CTEHIOB, CXEM,
JIAKAaTOB, TIOPTPETOB BBHIJAIOIINXCS YUEHBIX B SI3LIKO3HAHUS U JIP. );

- JUIAKTHYCCKHUE MaTepuaibl (3a7aHus I KOHTPOJBHBIX padoT, st
Pa3HBIX BUIOB OIIEHOYHBIX CPEACTB, SK3aMEHA H JIp.);

- TEXHUYECKHUE cpefcTBa oOOydeHUs (MEePCOHANbHBIA KOMIBIOTEP C
JUIEH3UOHHBIM TIPOTPAMMHBIM O0ECIICYCHHEM; MYJIbTUMEAUNHBIA TIPOSKTOP;
WHTEPAKTHUBHAS IOCKA, BEIXO]] B JJOKAIBHYIO CETh);

- 3aJ1bI (OMOIMOTEKA, YNTATIBLHBIN 3aJ1 C BEIXOJIOM B ceTh MIHTEepHeT).

3.2. HapopmanuoHHOe oOecnedeHre peau3auu NporpaMmMbl

Jlist peanuzanuu mporpamMMbl  OUOIMOTEUYHBIM (QOHI 00pa3oBaTEIBHON
OpraHu3alliid WMEeT TIeYaTHbhle M DJCKTPOHHBbIE OOpa3oBaTelbHBIE U
WHOOPMAITMOHHBIE PECYPChl, PEKOMEHJOBAaHHBIC Il HUCIOJIb30BAaHUS B
00pa30BaTeNLHOM TPOIIecce, HE CTapIile MATH JIET C MOMEHTA U3/IaHus.

OcHOBHbBIE IEYATHbIE U3TAHUS

1. KypOaroBa, H. C. OOmas Ouonorusa: yueOHoe mnocodome / H. C.
Kyp6atoBa, E. A. KoznoBa. — 2-e¢ uzn. — Capatos: Hayuynas kuura, 2019. —
159 c. DnexTpoHHslii pecypc uudpoBoit oopazoBarenbHO cpeapl CIIO PROF
oOpa3oBaHue

2. BUOJIOT'UA 2-e uzn. Yuebnuk u npaktukym st CITO, Apeirun B.H. -
OtB. pex., 2017 r. KOPAWT (snekTpoHHbIiT BapuaHT).

3. bemses JI.K., demvmun I'.M. bromorus, 10-11xmacc. O6mias 6uomorus.—
M.: 2015

4. NonneBaA.10. buonorus. Beck MKOIBHBIN Kypc B CXeMaxX W TaOJIMIAX.
-M.: 2014

5. Hukutunckas T.B. buonorus. Kapmannsiii cipaBounuk.—M.:2015

6. CusornazoB B.U., Aradonosa N.b., 3axaposa E.T. buonorus. O6mas
ouonorus ba3oBelil ypoBens,10-11 knacc. —M.: 2015

7. CyxopykoBa JI.H., Kyumenko B.C., MBanoBa T.B. buonorus, 10-



I 1xmacc. — M.: 2015
8. Tepemor A.B., IlerpocoBa P.A. buosnorus, 6M0JIOrM4ecKue CUCTEMbI U
nporuec-cbl.—M.: 2015
OCHOBHBIE JIEKTPOHHbIE H3TaHHUS
http://biology.asvu.ru/-Besi  6momorusi. CoBpeMeHHas OWOJIOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA.
http://window.edu.ru/window/- ennMHOEOKHO J0cTyma K 00pa3oBaTeIbHBIM
pecypcam. lHTEepHET MO OMoIoTHH
http://www.5ballov.ru/test -tect mis aOMTypHEHTOB IO BCEMY IIKOJIHHOMY
Kypcy OHOJIOTHH.
http://college.ru/biology/- buonorust B8 OTkpeiTOM KOJutemKke. CaT COaEpKUT
9JICKTPOHHBIN y4eOHUK 1o Onosiorun, On- line TecTsl.
http://www.informika.ru/text/database/biology/  -DnexTponHbIii  y4eOHUK,
OoJbIIoN criucok MHTepHeT-pecypcoB.
http://www.rdb.or.id/-Karagor wucue3aomux W pEAKUX IEPHATHIX IOrO-
BOCTOYHOUN A3uu. M300pakeHus NTHUIl KAXIOTO BUAA U KPaTKUE CBEJICHHUS O HHUX:
mpeanoaaraeMasi YuCICHHOCTh M PaCIIPEICIICHHUE 110 CTPaHaM PEruoHa.
http://www.informika.ru/text/inftech/edu/edujava/biology/-6ecrnaTabie
oOyyaroiue nporpaMmmMbl o OMOJIOTHH.
ww.school-city.by/index.php?option=com_weblinks&catid=64&Itemid=88—
OHOJIOrHs B BOIIPOCAX U OTBETaX.
http://chashnikil.narod.ru/uchutil45.htm- Karamnor CCBLIOK Ha
oOpasoBarenbHbIE pecypchl HTepHETa 0 pasaeny «bruomaorus.



http://biology.asvu.ru/-Вся
http://window.edu.ru/window/-%20единое
http://www.5ballov.ru/test
http://college.ru/biology/-
http://www.informika.ru/text/database/biology/
http://www.rdb.or.id/-
http://www.informika.ru/text/inftech/edu/edujava/biology/-
http://chashniki1.narod.ru/uchutil45.htm-

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

KOHTpOJIL N OICHKA pPACKpPbIBAKOTCA YCPC3 IHCHHUIINIMHAPHBIC PC3YyJIbTAThI,

YCBOCHHBIC 3HAHUA U HpI/I06peT€HHBIe CTYyACHTAMM YMCHMH:A, HAIIPABJICHHBIC Ha

dbopmupoBanue 00MKX U MPOdHeCCUOHATBHBIX KOMITETEHIIUN.

Oo6mas/npogeccuonanbuast
KOMIETeHIIUs

Pa3znen/Tema

Tun oueHOYHbIX MePONPUSITHIT

OK 01. Boibupats criocoOsbl

P1, Temsr 1.1.,1.2,1.3,1.4,

VYeTHBII onpoc

peleHus 3a1a4 15,16,1.7,1.8 Tectuposanne
pohecCHOHAIBHON P2, Temsr 2.1., 2.2

JeSATETBHOCTH, P4, Tempr 4.1.-4.4

MPUMEHHUTEITBHO K

Pa3IMYHBIM KOHTEKCTaM.

OK 02. Ocy11ecTBIIATh P 1, Temnr 1.4,1.6,1.8 ITpoekTsl

TIOUCK, aHAJTU3 U
UHTEPIPETALNIO
uHpopmanuu,
HEOOXOIUMOM ISt
BBITIOJTHCHMS 32/1a4

P2, Temr1 2.1.,2.2,2.3, .2.4,
P 3, Tems 3.1.,3.2,3.3

P4, Temr1 4.1.-4.4

P5, Temsr 5.1,5.2,5.3

[IpakTudeckue paboThI

npoQecCuOHAILHON

JIESITETTbHOCTH.

OK 04. PaboraTh B P 3, Temsr 2.3 KoHcrnekTsl
KOJUIEKTHBE U KOMAaHJIE, P4, Temsr 4.1.-4.4 Pedepatnr
5b(EKTHBHO CooOmmenus
B3aMMOJIEVCTBOBATH C

KOJUIETaMHU,

PYKOBOICTBOM,

KJIMEHTaMU

OK 07. CozmeiicTBOBaTh P1,Temsr 1.4,1.6,1.8 VYerHblIi onpoc
COXPAHEHHUIO P2, Tems 2.1.,2.2,2.3, .24, Tectuposanue
OKpY’KaIOIIeH CpejIbl, P 3, Temnst 3.1.,3.2,3.3

PeCypCocOepeKeHHIO, P4, Temsr 4.1.-4.4

3¢ (pEeKTUBHO AEHCTBOBATH
B UPE3BBIYANHBIX
CUTYalUsX.

PS5, Temsr 5.1,5.2,5.3

MK 1.3. OcymiecTBasTH
moa0op
MOYBO0OPA0ATHIBAIOIINX,
MIOCEBHBIX, TOCATOYHBIX U
yOOpOUYHBIX MaIlliH, a
TaK)Ke MallliH IS
BHECEHHUs yJJ00peHuil,
CPE/CTB 3allUThI paCTEHU
U yXo/a 3a

P 4, Temsr 4.1.- 4.4 I1-0/

[IpakTiaeckne paboThI
BreinonHeHne  3k3aMEHaIMOHHOIO
TecTa




CEIbCKOXO03S1ICTBEHHBIMU
KyJIbTypaMu, B
COOTBETCTBHUH C
YCIIOBUAMU PaOOTHI.
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