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PaGouas mporpamma ydeGHOro mpeamera buonozus pazpaboTaHa Ha OCHOBE

TpeboBaHUM:

(emepambHOro TOCYIapCTBEHHOIO 00pa30BATENBHOIO CTaHAapTa CPeIHETO
o01ero o6pa3zoBaHus, YTBEPKIACHHOTO MpUKa3oM MuHHCTepCcTBa 00pa3oBaHmsA
u Hayku Poccuiickoit @eneparmu ot 17 mas 2012 © Ne 413 (ganee — ®I'OC
COO), B pemakuuu or 12.08.2022 Ne 732 «O BHeceHMHM H3MEHEHMH B
(benepanbHBI TOCYyTapCTBEHHBIH 00pa30BaTENIbHBIM  CTAHAAPT  CPEIHErO
o011ero o6pa3oBaHws, yTBEPXKICHHBIM NpHKa3oM MuUHHCTEPCTBA 00pa30BaHuUs
u Hayku Poccuiickoit @eneparun ot 17.05.2012 Ne413»,

(ellepadbHOro roCyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHIApTa CPeIHETo
npo¢eCcCHOHATBEHOTO o0OpazoBaHus 110 CIENUAIIBHOCTH 33.02.16
« DKCNIIyamayus 1 pemoHm CellbCKOXO3AUCBEHHOU MEXHUKU U 000PYO06aHULY,
yrBepskaeHHoro [lpukazom MuHucTepcTBa mpocBelleHus Poccuickon
Deneparuu ot 14.04.2022 Ne 235.

denepansHOil 06pa3oBaTebHON MPOrPaMMbl CPEeHEro o0Iero o0pa3oBaHus,
YTBEP)KIEHHON  TpukazoM MUHHUCTepCTBAa  IpOCBelleHuss  Poccuickoi
®eneparuu ot 18.05.2024 N 371,

IPUMEPHOM IpOorpaMMbl  00Ie00pa30BaTeNbHON MUCHUIUIUHEL  buonozus,
onoGpennoi Ha 3acenanuu Ilemarornueckoro copera GI'bOY JAIIO MPIIO u
PEKOMEHIOBAHHOM Uil peaju3allid  OCHOBHOM  IpodecCHOHAIBHOM
obpazosarenpHoit mporpammser CITIO Ha 6aze ocHOBHOro o6mero 00pa3oBaHus
¢ mojydeHHeM cpemHero obiero obpasoBaHus (IIporoxom Ne 14 ot «30»
HostOpst 2022 1).

Ha ocHOBaHHMH Paboueil mporpamMmbl BOCIIUTAHHUS,

C YYETOM TOJIy4aeMO# CIIeIUaIbHOCTH.

Opranu3zanus-pa3paboTuuK:
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1. O0mas xapakrepucTuKka padoydeil nporpaMmbl 0011e00pa30BaTEIbHOM
AuCcHMILUINHBL «Brnosorns»

1.1. MecTo AMCUMINVIMHBI B CTPYKType OCHOBHOWH TmpodeccuoHaIbHOI
00pa3oBaTeIbHOM NMPOrpaMMbl
Oo6meobpazoBatenpHas aucnuiuinHa «buosorwmsy — sBIseTCS  00s13aTEIBLHOM

4acThio 00IIeo0pa3oBaTeNbHOTO HHKIA oOpa3oBaTenbHOM mporpammbl  CIIO B
cootBeTcTBUM ¢ DPI'OC mo cneumanmpHOocTH 35.02.16 «Okcmmyaranus U pPEMOHT
CEJIbCKOXO3SIICTBEHHON TEXHUKU U 000PYIOBAHUS».

1.2. llesan u miIaHupyemble pe3yJbTaThl OCBOCHUS JUCHUIIIHHBI:

1.2.1. Ilesb 001me00pa3oBaTeILHOM AN CIUATIIHHBI

Hene aucuumumsbl «buonorus»: (GopMHpOBaHUE y OOYYaAIOIIUXCS CHUCTEMBI
3HAHWI O Pa3IMYHBIX YPOBHSAX XU3HH CO 3HAHUEM COBPEMEHHBIX IMPEACTABICHHUIA O
KUBOM TIPUPOJAE, HABBIKOB MO IMPOBEACHUID OHOJOTMYECKUX HCCIEIOBAHUNA C
COOJIIOICHUEM JTUYECKUX HOPM, ApPryMEHTHUPOBAHHOW JIMYHOCTHON MO3ULUHU IIO
OepeXHOMY OTHOLIEHHIO K OKpPY>KaIOIlIel cpefe.

1.2.2. [li1anupyemblie pe3yJibTaThl OCBOEHHUSI 0011e00pPa30BATEIbHON IUCIUILIHHbI
B coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHre AUCIUIUIMHA UMEET NMpu popMUpoBaHUU U pa3Butuu JIP, MP,
[1P, OK u IIK.

Kon DopmynupoeKa TUYHOCHIHO20 Pe3yIbmama
JInyHoOCTHOTO
pe3yJibTara
2paxcoanckoe 60Cnumanue:

JIPr 1 c(OpPMUPOBAHHOCTh TPAXKJAHCKONW MO3UIUU OOydarolerocs Kak
AKTUBHOT'O ¥ OTBETCTBEHHOT'O YJI€Ha POCCUHCKOro 0011ecTBa

JIPrB 2 OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX TpaB M OO0S3aHHOCTEH,
YBa)KEHUE 3aKOHA U IPABOIIOPSAKA

JIPrB 3 TOTOBHOCTh K COBMECTHOM TBOPYECKOM IEATEIBHOCTH IIPH CO3/IaHHUH

y‘-Ie6HLIX IMPOCKTOB, PCHICHUU y‘-IC6HLIX N IO3HABATCIIbHBIX 3ajad4,
BBIIOJTHEHUH OHMOJIOTHYSCKUX OKCIICPUMCHTOB

JIPrB 4 CHOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3UIMIO MO OTHOLICHHIO K
SIBJIGHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€
JIPrB 5 YMEHHE  YYUTHIBATH B  CBOMX  JCHCTBHSX  HEOOXOIUMOCTH

KOHCTPYKTHUBHOTO B3aUMOJICHCTBUS JIIOJEH C pa3HBIMHU YOEKICHUIMH,
KYJIBTYPHBIMU [ICHHOCTSIMHU M COITUAIBHBIM MTOJO0KCHHEM




TOTOBHOCTb K COTPYJIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOIHEHUS
y4eOHbIX,  TO3HABaTEJbHBIX W  MCCIENOBAaTEIbCKUX  3ajiad,
YBa)XXUTEJIbHOE OTHOILIEHHWE K MHEHHIO ONIOHEHTOB MPU O00CYKIIEHUU
CIIOPHBIX BOIPOCOB OHMOJOTHYECKOTO COACPKAHMS; TOTOBHOCTH K
T'YMaHUTApHOHN U BOJOHTEPCKON AESITENbHOCTH

nampuomuuecKkoe socnumanue:

JIPnB 1

c(hOPMUPOBAHHOCTh  POCCHMCKOM  TPa)XKTAaHCKOH  HMJICHTHYHOCTH,
MaTpUOTU3MA, YBAXKEHHUS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH
nepen PoauHoM, ropiocTy 3a CBOM Kpaii, cBot0 PosiuHy, CBOM SI3BIK U
KYJIbTypy, MpOILJIOE W HACTOSIIEe MHOTOHAIMOHAIBLHOTO Hapoaa
Poccun

JIPmB 2

LIEHHOCTHOE OTHOUIEHHWE K IMPUPOJHOMY HACIECIHI0 W MaMATHUKAM
IpUpOABl, IOCTMKEHHMsAM Poccun B Hayke, MCKYCCTBE, CIOPTE,
TEXHOJIOTHSIX, TPYAE

JIPmuB 3

CIIOCOOHOCTH OLICHHUBATb BKJIaz pOCCHfICKHX y‘IéHBIX B CTAHOBJICHUC U
pPa3BUTHC 6I/IOJIOFI/II/I, IIOHMMAaHUEe 3HAueHUs OMOJIOTMHM B ITO3HAHUU
3dKOHOB IIPUPOJbI, B )KU3HH YCJIOBCKA U COBPCMCHHOI'O O6I_H€CTBa

JIPusB 4

unenHas yoexxI€HHOCTh, TOTOBHOCTh K ClyXeHHt0 OTedecTBy U €ero
3alUTe, OTBETCTBEHHOCTH 3a €ro CyAb0y

0yx08H0'Hpa8cm8eHHO€ eocnumanue.;

JIPauB 1

OCO3HAHUE JYXOBHBIX IECHHOCTEN POCCUIICKOr0 HApO1a

JIPuB 2

C(bOpMPIpOBaHHOCTL HPaBCTBCHHOI'O CO3HaHMu1, 9THYCCKOI'O
IIOBCACHUA, CIIOCOOHOCTH OICHUBATL CUTyalUI0 W TMIPUHUMATH
OCO3HAaHHBIC PCHICHUSA, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMBI 1 ICHHOCTHU

JIPnuB 3

OCO3HAaHHUC JIMYHOTO BKJIaAa B ITIOCTPOCHHUC YCTOI‘/JILII/IBOFO 6y1[y1uer0

JIPnuB 4

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTEISAM, CO3JaHUIO CEMBU Ha
OCHOBE€ OCO3HAaHHOIO TIPUHATHS LIEHHOCTEH CEMEMHON MKWU3HU B
COOTBETCTBUU C TpaauLMsIMU HapoaoB Poccun

cmemuyecKkoe socnumanue.

JIP38 1

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIFOUYasi AICTETUKY ObITa, HAYYHOTO
U TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TpPyAa, OOIIECTBEHHBIX
OTHONIEHUN

JIP3B 2

MOHUMaHUE SMOIMOHAIBHOIO BO3JCUCTBUS KUBOW NPUPOIBI U €€
LIEHHOCTH

JIP38 3

TOTOBHOCTb K CAaMOBBIPAXKCHHUIO B PpPa3HbBIX BHIAAX HCKYCCTBA,
CTPCMIJICHHUC NIPOABJIATE KaU4CCTBA TBOp‘-ICCKOﬁ JJUYHOCTHU

(pu3nyeckoe BOCIUTAHME:

JIPgs 1

MOHUMAaHWE W pean3alys 370pOBOTO M 0e30macHOro odpaza KU3HHU
(3m1O0poBOe THUTaHHWE, COOJNIO/IEHWE THUTHEHUYECKHX MPaBWI W HOPM,
cOaaHCUPOBAaHHBIM  PEXKUM 3aHATHM U OTHbIXa, pEryJspHas
dbusnueckass ~ aKTUBHOCTh),  OEPEKHOT0,  OTBETCTBEHHOTO  H
KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 37I0POBBIO

JIP¢pB 2

MMOHUMAaHWE IIEHHOCTH TPaBWUJ WHAWUBUIYATBHOTO U KOJIJICKTUBHOTO
0e30macHOTO MOBENIEHHUs] B CHTYalHUAX, YIrPOXKAIOIUX 3J0POBBIO U
JKU3HHU JIIOaeH




JIPpB 3

OCO3HAHWE TIOCHEJICTBHH W  HENPHATHE BPEAHBIX HPUBBIYCK
(ynorpebiseHus aJKoroJsi, HAPKOTUKOB, KypeHUs)

mpyooeoe socnumanue

JIPTB1

TOTOBHOCTL K TPYyy, OCO3HAHWC ICHHOCTHU MaCTCPCTBA, pr,I[OJIIOGI/Ie

JIP1B 2

FOTOBHOCTh K AKTHUBHOW JEITEIHLHOCTA TEXHOJOIMYECKOU U
COLIUAIbHON HAIPABJIEHHOCTH, CII0COOHOCTH VHUILIUUPOBATb,
TJIAHUPOBATh M CAMOCTOSITEILHO BBIOJIHATH TAKYIO JIEATEIBHOCTh

JIPTB 3

UHTEpEC K pas3anyHbiM cdepaM NpodeccHOHATBHON NesTeIbHOCTH,
yYMEHHE COBEpLIaTh OCO3HAaHHBIM BbIOOp Oynymed mnpodeccun u
peaIn30BBIBATh COOCTBEHHBIE )KU3HEHHBIE MJIAHBI

JIPTB 4

TOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHMIO Ha
IIPOTSDKEHUM BCEH JKU3HU

JKoJiocuuecKoe eocnumanue

HKOJIOTUYECKU 11eJIeCO00pa3HOe OTHOUICHUE K MPUPO/IE€ KaK HCTOYHUKY
JKM3HU Ha 3eMile, OCHOBE €€ CyIECTBOBAHMSI

JIP>kB 1

MOBBILICHHE YPOBHS 3KOJOTUYECKON KYIbTYpbI: MPUOOPETEHHUE OTbITA
TJIAHUPOBAHUS TTOCTYIKOB M OIICHKU UX BO3MOYKHBIX IMOCIEACTBUMN ISt
OKPYXKarolIel cpeibl

JIP>kB 2

OCO3HaHHUE TI00aTBHOrO XapakTepa IKOJIOTHIECKUX MPpoOseM U myTel
UX pelIeHUs

JIP3kB 3

CHOCOOHOCTH MCMOIB30BaTh MPHOOpETaeMble IPHU U3YIEHUU OHOIIOTUI
3HaHUST W YMEHHsA [pU pELIeHUH MpoOsieM, CBA3aHHBIX C
palMOHAIBHBIM  TPUPOJOIIONIB30BaHUEM  (COONMIOACHUE  TIpaBUII
MOBEJICHUS B MPUPOJE, HANPABICHHBIX Ha COXpaHEHHWE PABHOBECHS B
HKOCHCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, Onochepsbl)

JIP>kB 4

AKTUBHOE HENpPUITHE JACHCTBUMN, NPUHOCALIMX BpPEN OKPY’KAIOLIEH
NPUPOJHON cpele, YMEHHE MPOrHO3UPOBAaTh HEOJIArONpPUSITHHIE
DKOJIOTMYECKNE IOCIEACTBHS  NPEANPUHUMAEMBIX JEHCTBUM WU
IpeIOTBpalaTh UX

JIP3kB 5

HAJIMYUEC PA3BUTOTO SKOJIOTHUYECKOI'0 MBIIIJICHUS, 9KOJIOTHYECKOM
KYJIBbTYPBI, OIIbITa ACATCIBHOCTU 3KOJOTYECKOM HaITpaBJICHHOCTH,
YMCHUA PYKOBOACTBOBATHCH MU B HO3HaBaTeJIBHOI>’I,
KOMMYHHKaTHBHOﬁ n COIIPIaJII)HOfI IMPAKTHUKE, TOTOBHOCTHU K Y4aCTHIO B
HpaKTquCKOﬁ JACATCIIBHOCTHU 3KOJIOT NYECKOMH HAIIPaBJICHHOCTH

Uennocmu HaAy4Ho20 RO3HAHUA:

JIPum 1

c¢(hOpMHUPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U OOIIECTBEHHOUN MPaKTUKH,
OCHOBAaHHOTO Ha JHAJIOTe KYJIBTYp, CIHOCOOCTBYIONIETO OCO3HAHUIO
CBOET0 MeCTa B OJUKYJIHTYPHOM MHpE

JIPHI 2

COBEPILECHCTBOBAHUE S3BIKOBOM M YMTATEICKOM KYJIBTYpPbl Kak
CpEACTBa B3aUMOJIECHUCTBHS MEXKY JIFOABMU U IIO3HAHUS MUpa

JIPHI 3

MOHUMaHue crenu@uKn OMOJIOTHM KaK HAyKH, OCO3HAaHWE €€ pOJIk B
(GOpMUPOBAHUN PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHHUH
LEJIOCTHOTO TMpPEJICTaBICHHUsI 00 OKpYXalolleM MHUpE Kak O €IUHCTBE
OpUpOJbI, YeJOBeKa M  OO0IIecTBa, B TO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEM W pEeHIeHHH Mpo0JIeM COXPaHEHHUs MPUPOTHOTO
paBHOBECHUS




JIPumo 4

yOeXAEHHOCTh B  3HAUMMOCTH  OHOJOTHMM  JUIsl  COBPEMEHHOM
[UBUJIM3AIUN: OOECIICUCHUsI HOBOTO YPOBHS DPAa3BUTHUS MEIHIIMHEI,
CO3JaHMsI TEPCIEeKTUBHBIX OWOTEXHOJIOTUH, CIIOCOOHBIX pelaTh
pecypcHbIE TPOOIEMBI Pa3BUTHUS YEIIOBEYECTBA, MOMCKA MyTel BBIXOa
U3 II100aJIbHBIX KOJIOIMYECKUX MpobiieM U oOecreueHus rnepexoaa K
YCTOMYHUBOMY Pa3BUTHIO, palMoHAIBLHOMY HCIIOJIb30BAHUIO
MPUPOJIHBIX PeCypcoB U GOPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU

JIPaI1 5

3aWHTEPECOBAHHOCTh B TOJYYEHUU OMOJIOTMYECKUX 3HAHUNA B LIEIAX
HOBBIIICHUST OO KyJIBTYPhl, €CTeCTBEHHO-HAYYHOH TPaMOTHOCTH
KaK COCTaBHOW 4acTH (PYHKIIMOHAIBHOM IPaMOTHOCTH O0YYaroILIHXC,
dopMupyeMoii Ipu U3ydeHUH OUOTIOTUI

JIPHI1 6

MMOHUMaHUE CYIIHOCTH METOJOB I[IO3HAHHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTh WCIIOJIb30BaTh IOJy4aeMble
3HAHUS I aHajdu3a U OOBSCHEHUS SIBJICHHN OKPYXKAIOIIETO MUpa U
MPOUCXOJAIIUX B HEM HU3MEHEHUH, yMEHHE JeJaTb O0OOCHOBAaHHBIC
3aKJIFOUYCHHUs] Ha OCHOBE HAYYHBIX ()AaKTOB M HMMCIOIIUXCS JTAHHBIX C
LIEJIBIO TTOJTYYEHHUSI JOCTOBEPHBIX BBIBOJIOB

JIPHI 7

CIIOCOOHOCTh CaMOCTOSTCILHO HMCIIOIL30BaTh OHMOJIOTHYCCKUE 3HAHUS
JUIA PCHICHUA l'IpO6J'IeM B PCAJIIbHBIX JKU3HCHHBIX CUTYalIUAX

JIPum1 8

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

JIPa 9

TOTOBHOCTh M CHOCOOHOCTh K HENpEephIBHOMY O0pa3oBaHUIO U
caM000pa3oBaHNI0, K AKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAHUH IO
OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU

Kon
MeranpeamMeTHoOro
pe3yJibTara

Dopmynuposka memanpeomennozo pe3yibmama

MP 1

CaMOCTOSITENILHO (POPMYJIUPOBAThH U aKTyaIHU3UpPOBaTh IPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE

MP 2

UCTIOJIB30BaTh MPH OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO
MBIIUICHUS (aHAINU3a, CHHTE3a, CpaBHEHUs, KJIacCu(HUKaIIH,
0000111eHMS), pACKPBIBATH CMBIC]T OMOJIOTHYECKUX TTOHATHH (BBIIETSATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU
MOHSTHUSIMH);

MP 3

ONpCACIIATh HEIN ACATCIbHOCTH, 3alaBast IapaMETPhl U KPUTCPUHU UX
JOCTHIKCHUSA, COOTHOCUTE PE3YJIbTAThl ACATCIBHOCTH C
IIOCTaBJICHHBIMHU LICIISIMU

MP 4

MCIIOJIH30BaTh OMOJIOTHYECKUE TTOHATHUS 11T OOBsICHEHUS (DAKTOB U
SABJICHUM JKMUBOU IIPUPOJIBI

MP 5

CTPOUTH JIOTHYCCKUEC PACCYKICHUA (I/IH}IYKTI/IBHI)Ie, JACAYKTUBHBIC, I10
a”HaJior I/II/I), BBISABJIATE 3aKOHOMCPHOCTH U ITPOTUBOPCUUA B
paccMaTpruBaACMBIX ABJICHUAX, q)OpMy.]'II/IpOBaTB BbIBOAbBI U 3aKJITFOUYCHU A

MP 6

IIPUMEHSTHh CXEMHO-MOJIENbHBIE CPEACTBA JUIsl PEICTABIICHUS
CYIIECTBEHHBIX CBSI3€H U OTHOIIEHUH B U3y4aeMBbIX OMOIOTHUYECKUX
00BEKTax, a TAK)Ke MPOTUBOPEUHIA PA3HOTO POJIa, BHISIBICHHBIX B
pa3aNYHbIX HHOOPMAIIMOHHBIX HCTOUHUKAX




MP 7

paspabaThIBaTh TUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHAIU3a
HMCIOUXCA MAaTCPHUAJIBHBIX U HEMATCPUAJIBHBIX PECYPCOB

MP 8

BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTD, OLICHUBATh COOTBETCTBUE
pEe3yIbTATOB I1IEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JESTEIHbHOCTH

MP 9

KOOPJIMHUPOBATh U BBIIOIHATH Pa0OTy B YCIOBUSAX PEAIbLHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS

MP 10

pa3BUBATh KPEATHBHOE MBINUICHUE MPU PEIICHUH KHU3HECHHBIX
npoOemM

MP 11

BJIaJICTh HaBbIKaMH y4eOHO-HUCCIIEJ0BATENIbCKOM U IPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMU pa3perieHust mpoodiiem, 001aaaTh
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOZIOB
pelLIeHUs IPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/IOB
NO3HAHUs

MP 12

HCIIOJIB30BATh PA3JIMYHBIC BUAbLI ACATCIBbHOCTHU I10 IMOJIYYCHHIO HOBOI'O
3HaHH:A, €TO UHTCPIIPECTALlUU, npeo6pa3013aHmo U IIPUMCHCHUIO B
y‘Ie6HI)IX CUTyalluMiaXx, B TOM YHCJIC IIPHU CO3JJaHUHU yT-I€6HI>IX u
COLUAJIBHBIX ITPOCKTOB

MP 13

(1)OpMI/Ip0BaTL HayLIHHﬁ THUII MBIIIIJICHU A, BJIAACTD HaWHOﬁ
TepMHHOHOFHeﬁ, KIIFOYCBBIMHU IIOHATHAMHA U MCTOAAMU

MP 14

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOM
JIEATETLHOCTH M )KU3HEHHBIX CUTYAIUsIX

MP 15

BBIABIIATH IPUYUHHO-CIICACTBEHHBIE CBA3U U AKTyaJIM3UPOBATh 3a1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs], HAXOAUTb ApIYMEHTHI JJIs
JI0OKa3aTelIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IapaMETPhI U
KPUTEPUU PEIICHUS

MP 16

AHAJIM3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUSA 3a/]a4i PE3YJIbTAThI,
KPUTHYCCKU OLICHUBATH UX JOCTOBECPHOCTD, ITPOTHO3UPOBATH
N3MCHCHHUC B HOBBLIX YCJIOBUAX

MP 17

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
OCYILECTBIIATH LI€JICHAINIPABICHHBII MMOMCK MEPEHOCa CPEACTB U
croco00B JeMCTBHS B NPOPECCHOHATBHYIO CPENY

MP 18

YMETh NMEPEHOCUTH 3HAHUS B TO3HABATEIbHYIO U MPAKTUYECKYIO
00J1aCTH KU3HEAEATEITHbHOCTH

MP 19

YMCTb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX IPCAMCETHBIX obOmacrei

MP 20

YMCTb UHTCTPUPOBATH 3HAHUS U3 PA3HBIX IPCAMCETHBIX 06J'IaCTCI7I;
BBIJIBUI'aTh HOBBIC UJCHU, IPEJIaraTb OpUriHaJIbHBIC ITOAXOABI 1
peuicHus, CTaBUTH HpOGJ’ICMBI " 3a7la4u, JOITYCKArOIIne
AJIbTCPHATUBHBIC PCIICHUA

MP 21

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX HH(pOpMALUU (TeKcTe
y4eOHOro0 1Mocodusl, HAyYHO-TIOMYJIIPHOM TUTEpaType, OMOIOTHYECKUX
CJIOBapsX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JTaHHBIX, B
WnuTepHere), aHanM3upoBaTh NHGOPMALIUIO PA3IUYHBIX BUAOB U HOopM
NpeJICTaBICHUS, KpUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh U
HEMPOTHBOPEYUBOCTh

MP 22

(bopMyIHpOBaTh 3aIPOCH] U TPUMEHATH Pa3IMYHbIE METOBI IIPU
MMOMCKE U 0TOOpE OMoIoTrHYecKOor nHMOpMAIUU, HEOOXOIUMOM ISt
BBITIOJIHCHU A y‘ICGHBIX 3a1a4




MP 23

MpUOOpETaTh OMBIT UCIIOJIB30BaHUS HWH()OPMAIMOHHO-
KOMMYHUKATHBHBIX

TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUS
Pa3JIMYIHBIX TOMCKOBBIX CUCTCM

MP 24

CaMOCTOATENIFHO BBIOMPATh ONTUMAIIBHYIO (POPMY MIPEACTaBICHUS
Ouonornueckoit uupopmaryu (cxemsl, rpaduku, IMarpaMmel,
TaOJIMIBI, PUCYHKH U APYTOE)

MP 25

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA IMPHU padoTe C
Ouosornveckoit nHpopManmen: IPUMEHITh XUMUYECKUE, (pr3rueckue
¥ MaTeMaTUYECKUE 3HAKU U CUMBOJIBI, (DOpPMYIIBI, a00peBUaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPe0OPa30BhIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH

MP 26

BJIaJICTh HaBbIKAMU PACIIO3HABAHUS U 3aILUThl HH(pOpMaIu,
H(OPMalMOHHON 6€30M1aCHOCTH JTUYHOCTH

Dopmynuposka npeomemnozo pe3yibmama

1P 1

c(OpPMHPOBAHHOCTb 3HAHUM O MECTE U POJIM OUOJIOTHH B CUCTEME
HAy4YHOT'0 3HaHMS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTUHBI MUPa U HAYYHOT'O
MHUPOBO33PEHUS, O BKJIAJIC POCCHICKHUX M 3apYOCIKHBIX YIEHBIX -
OMO0JIOrOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHOW I'PaMOTHOCTH
YeJIOBEKA JUUIS PEIICHMS )KM3HEHHBIX 3a1a4

1P 2

YMEHHE PacCKpbIBaTh COJIEpP:KaHNEe OMOTOTHUECKUX TEPMUHOB U
MOHSITUMN: KU3Hb, KJIIETKA, OPTaHU3M, METa00JIM3M (0OMEH BEIIECTB U
MIpeBpallleHHe YHEPTUH ), TOMEOCTa3 (CaMOperyJsius), ypoBHEBas
OpTaHM3AIHs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHUE (PETIPOTYKITH),
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE

P 3

yYMEHHUE U3J1aratb OMOJIOTHYECKUe TeOpUH (KJIETOUYHas, XpOMOCOMHas,
MyTaIlOHHasl, IEHTPAJIbHAS IOTMa MOJIEKYIISIPHON OUOJIOTHH ), 3aKOHBI
(T'. Mennens, T. Moprana, H.J1. BaBunosa) u ydenus (o neHTpax
MHOT000pa3us U MPOUCXOXKIACHUS KyIbTypHBIX pacTeHuil H.U.
BaBuiosa), onpenensTh rpaHUIbI UX TPUMEHUMOCTH K KUBBIM
cucTeMam

IIP 4

yYMEHUE BJIAJIETh METOIaMU HAYYHOT'O MTO3HAHUS B OUOJIOTUU:
HaOJII0/IEHUE U ONTUCAHKE KUBBIX CUCTEM, ITPOLIECCOB U SBJICHUH,
OpraHu3alys 1 NpoBeieHue OMOJIOrMYECKOr0 IKCIIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH MEXKITY
UCCIIETyeMbIMH BEJTMUMHAMH, OOBSICHEHUE MTOJTyYEHHBIX PE3Y/IbTAaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX TOHATHH, TEOPUHN U 3aKOHOB, YMEHHUE
JlelaTh BbIBOJIBI HA OCHOBAHMH I1OJyYEHHBIX PE3YIbTAaTOB

IIP S

YMCEHUEC BBIACIIATh CYIICCTBCHHBIC ITPU3HAKN BUPYCOB, KJICTOK
MPOKAPUOT U DYKAPUOT, OJTHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHNU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MIPEeBpAIeHHs SHEPTUHU B KIIETKE, (OTOCHHTE3a, TIACTUYECKOTO U
YHEPTreTUIECKOT0 0OMEeHa, XeMOCHHTE3a, MHTO03a, MeH03a,
OIJIOAOTBOPCHUSA, pa3MHOKCHUSA, MHAUBUAYAJIbHOT'O Pa3BUTUA
opranu3ma (OHTOTEHE3)

IIP 6

YMCHUC IMPUMCHSATDH TOJYUCHHBIC 3HAHUA 1JIA 0OBSICHEHNS




OMOJIOTUYECKHX MPOIIECCOB U SBJICHHM, JIJIST IPUHSITHS TPAKTUICCKUX
pelieHnit B TOBCEAHEBHOM KU3HU C LEIbI0 00ECTICUCHUS
0€301aCHOCTH CBOETO 37I0POBbS U 37I0POBBSI OKPYKAIOIIHNX JIFOJIEH,
COO0JII0IEHHS] HOPM TPaMOTHOTO TTOBEACHUS B OKPYXKaIOIIEH
MIPUPOTHON cpefie, TOHMMaHNEe HEOOX0IUMOCTH HUCIIOJIb30BaAHUS
JOCTHKEHUI COBPEMEHHON OMOIOTHH U OMOTEXHOJIOTHIA JISI
PalMOHAIBHOTO MTPUPOIOTIOIB30BAHUS

mnp7 YMEHHE PEIIaTh AIEMEHTAPHBIE TEHETUUECKUE 3aa4l HA MOHO- U
TUrHOpHIHOE CKpELIMBaHUE, CLETIJICHHOE HacleI0BaHNE, COCTABIIATh
CXEMbI MOHOTHOPHUTHOTO CKPEIIMBAHUS JIsl TIPEJICKa3aHUs
HACJIEJOBaHMsI IPU3HAKOB Y OPTaHU3MOB

P 8 YMEHUE BBITIOJIHATH Ja00paTOpHbIC U MPAKTUIECKUE paboTHI,
coOiroaaTh npaBuiia mpu paboTe ¢ yueOHbIM U J1abOpaTOPHBIM
000py1I0BaHEM

P9 YMEHHE KPUTUYECKH OLIEHUBATh M MHTEPIPETUPOBATH HHPOPMAITUIO

OMOJIOTUYECKOT0 COJEPKaHMsI, BKITIOUYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pa3IMYHbIX UCTOYHHUKOB (CpeicTBa MAcCOBOW MH(OpMALINH,
Hay4HO-TIOMYJISIPHBIC MATEPUAJIbI), STUYECKUE aCIIEKThl COBPEMEHHBIX
HCCJICIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUU

IIP 10 yMEHHUE CO3/1aBaTh COOCTBEHHBIE TUCEMEHHBIE U YCTHBIE COOOIICHMUS,
0000111251 6MOTOTHYECKYI0 HH(OPMALINIO U3 HECKOIBKUX UCTOUHUKOB,
IPaMOTHO UCIIOJIh30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

Kon Dopmynuposxka Komnemenyuu
KOMIETeHIHH
OK 1. Bei0upats crioco0sl perieHus 3aaa4 npodeccuoHanbHOM AesITeIbHOCTH,
MPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM.
OK 2. Ocy1iecTBIATh NOUCK, aHAJIU3 U HHTEPIPETALUI0 HHPOPMALINH,
HEO0OXOMMOM J1JIs1 BHITIOJIHEHHMS 3a71a4 MPOdECCHOHATBHOM JIEATeTLHOCTH.
OK 4. PaboTathb B KOJIJIEKTHBE U KOMaHAe, 3pPEKTUBHO B3aUMOAECHCTBOBATH C
KOJUJIETaMH, PYKOBOJCTBOM, KJIMEHTAMH.
OK 7. CopnelicTBOBaTh COXPaHEHUIO OKPYXKAIOILEH cpelibl, pecypcocOepexeHuIo,
3¢ (HEeKTUBHO eCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX.
Kon Dopmynupoeka npogheccuonanbHoil KOMnemenyuu
KOMIICTCHIIMHU
IIK 1.3. OcyiecTBIATh M0A00p MOYBOOOPAOATHIBAIOIINX, ITOCEBHBIX, TOCATOYHBIX U
yOOpOYHBIX MAIlIMH, a TAK)KE MAIllMH JJIs BHECEHUS YJOOpEHU, CPEeICTB
3alIUThI PACTEHUH U yXOJa 3a CeIbCKOX03IHCTBEHHBIMU KYJIbTypaMH, B
COOTBETCTBHUH C YCIOBUSMHU PaOOTHI.




2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl

Oovem ¢ uacax

O061beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIIIHHBI 128
B T.Y.

1. OcHoBHOeE coepKaHue 62
BT. U..

TEOpeTUIecKoe o0yueHue 48
IIPAKTUYECKUE 3aHATUS 14
2. lIpodeccnonaIbHO OPHEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue 66
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

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




2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCIIUTIIHHBI

HaumeHnoBanue Copaepxxanue ydyeOHOro MmaTteprasia (0CHOBHOe U NPogecCHOHATBbHO-0PHEHTHPOBAHHOE), O0bem | Popmupyemble
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPU HAJIMYMH) 4YacoB | KOMIIETeHUHH
1 2 3 4
Pasznes 1. KiieTrka — cTPyKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 30
Tema 1.1. OcHOBHOe coiep:KaHue 2
Buonorus kak Teopernueckoe o0y4enue: 2
HayKka Bbuonorus xak Hayka. CBsi3b OMOJIOTHUH C JPYTUMH HayKamu: OnoxumMusi, Onodusnka, OMoHNKa,
redoreorpadus u 1p. Poiab u mecto Ouonoruu B GopMHUPOBAHUN COBPEMEHHON HAYYHOM KapTUHBI MUPA. OK 02
3HavyeHue Ouosoruueckux 3Hanuil. ictopus 6nonoruu. 3HaueHue HUTOIOTUHU 7Sl pa3BUTHS OMOJIOTHU U
NO3HAHUS NPUPOAbL. MeTOAbI LUTOJOTHH: MUKPOCKOMHUSI, XpoMaTorpadus, 31eKTpodopes, METo MEUEeHbIX
aToMOB, AupdepeHnnanbHoe HeHTpUyrupoBaHue, KyIbTypa KIETOK
Tema 1.2. O0mas | OcHOBHOe coep:KaHHne 2
xapakrepuctuka | Teopermuyeckoe o0y4yeHnue: 2
KHIHH Pa3noobpazue 6uocuctem. Opranuzanusi OMOJOTUYECKUX CUCTEM. Y POBHU OpraHU3alui OHOCUCTEM:
MOJIEKYJIIPHO-TEHETUYECKU I, OPraHONUIHO-KJIETOYHBIN, OPraHU3MEHHBIH, MOITYJSIIUOHHO-BUI0BOM, OK 02
HKOCHCTEMHBIH (OMoreolieHOTHUECKU), OnocdepHblil. Hayku, nsyuatomiye Ouosornyeckue 00ObeKThl Ha
pa3HBIX YPOBHSX OpraHu3aluu xku3Hu. OO11as xapakTepucTHKa )KU3HHU, CBOMCTBA KUBBIX crcteM. [Iporeccsl,
IPOUCXOAIINE B ONOCHCTEMAX
Tema 1.3. OcHOBHOe coep:kaHue 6
Buosoruyeckn Teopernueckoe odyueHue: 2
BaKHBIC XuMHUYeCKuit cocTaB KJIeTKH. Heopranuueckue BemecTBa KJIETKH, UX OMoioruyeckas poib.
XUMHYECKHE Opranuueckue BelecTBa KieTku. buonornueckue nonumepsl. benku. CTpykTypa U GyHKIIMH O€IKOBON OK 01
COCIMHEHUHA MoJieKynbl. DepMeHTbI, MPUHIUT UX AeHCTBUS. YTIeBoabl. bruosornueckue pyHKINN yriaeBOIO0B. OK 02
Jlununel. O6mumii mad crpoenus. I'uapopunbHo-TUaApodoOHBIE cBOMicTBA. Kiaccudukamus IunuiaoB. OK 04
buonoruueckue ¢pynkuu munuaos. AT®. Crpoenue mosnekynsl AT®. buonornueckue ¢pynkiun ATD
IIpakTHYeckue 3aHATHSA: 2




Pounpb GenkoB, yriaeBo10B U JKUPOB B OpraHU3Me uesoBeka. ButaMuHbl 1 OMOIOTHYECKH aKTUBHBIE T0OABKH,
UX 3HaU€HUE B )KU3HHU OpraHu3Ma uesoBeka. [ uno- u aButaMuHo3bl ux nocnueactsus. [Ipeacrapnenue
YCTHBIX COOOIICHHI C TIPE3CHTALNEH, ITOTOTOBICHHBIX 110 IEPEYHIO0 UCTOYHUKOB, PEKOMEHJOBAHHBIX
IpenoaaBaTeaemM

JlaGopaTopHble 3aHATHSA:

JlaGopaTtopHas pabora “Onpenencnue Butamuaa C B IpOayKTaxX MATAHHUS
[TonroToBKa BapuaHTOB OTMbBITA, HAOTIOACHHUE 32 KAYECTBEHHBIMU PEAKIIHSAMH, 3al0THCHHE padodeit
TaOJIMIIBI, UHTEPIIPETAIHS HAOII0IaeMbIX SBICHUH, (OPMYITHpPOBAHUE BHIBOJIOB

JlaboparopHas padota «I ' uapoduiabHO-THIAPOGOOHBIE CBOWCTBA JIHITHIOBY
[TonroroBKa BapuaHTOB OTBITA, HAOIOICHUE U3MEHEHUS PACTBOPUMOCTH JIUIIHJIOB, 3aMI0JIHEHUE paboUeii
TaOJIHUIIBI, HHTEPIIPETAIHs HAOII0AaeMBbIX SIBJICHUH, (DOPMYIHMPOBAHUE BHIBOJIOB

Tema 1.4.
CrpykrypHo-
(pyHxkuuoHaIbHAA
OpraHu3aums
KJIETOK

OcHOBHOe coiep:KaHue

TeopeTuueckoe odyueHue:

w

Knerounas teopust (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MOT0XKEHUS COBPEMEHHON KJIETOYHON
TeopuH. THITBI KJIETOK: dYKapHOTHYECKas ¥ MpoKaproTHuecKkas. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK
9YKApHOT (PaCTUTEIHHOH, JKUBOTHOM, TprOHOM). CTpoeHHe MpOoKaprHoTHIeCKON KiIeTkn. OcOOeHHOCTH
CTpOEHUs TeTepoTpO(HOM U aBTOTPOPHOMN NPOKAPHOTHUECKUX KIeTOK. CTpoeHHe Mmi1a3MaTHUeCKON
MeMOpaHbl. TpaHCIIOPT BEIIECTB uepe3 MIa3sMaTuYecKyto MeMOpaHy: MacCUBHBINA M aKTUBHBIA. DHIOIIUTO3!
OUHOLUTO3, parouuTo3. Jk30uuTo3. O60I0UKa WK KIeTouHas cTeHka. CTpyKTypa U (pyHKIIUHN KIETOYHON
CTEHKH pacTeHHii, TprOoB

[Hurommnasma. [{utozons. [{utockener. OqnomMeMOpaHHbIE OpPTaHOWABI KJIETKH: HIOTIIIa3MaTUYECKasl CETh
(BIIC), anmapat ['obaKH, TU30COMBI, TIEPOKCUCOMBI, BAKYOJIU PACTUTENBHBIX KJIeTOK. CTpoeHHE U
(GyHKIIMM OJHOMEMOpPaHHBIX OpraHouoB KieTku. Kierounslit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JICKOTIIACThI, UX CTpOeHUe U PyHKIUU. SAepHBIH anmnapar KIeTKU, CTPOSHHE U (YHKITUH.
HememOpanHbIe opraHou/ bl KJIETKH: puOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH 1IeHTp. OpraHouabl
JBUKEHUS: PECHUYKH ¥ KTyTUKU. CTpoeHue  PyHKIIUHU HEMEeMOPaHHBIX OPTaHOUOB KIETKH

JlaGopaTopHble 3aHATHSA:

JlabopaTtopHnas pabota «CtpoeHue KiIeTKu (pacTeHus, )KHBOTHBIE, TPUOBI) U KJIETOYHBIC BKIIFOUCHUS
(kpaxmaii, KapOTHHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )
[TproGpereHue omnpITa IPUMEHEHNS TEXHUKH MUKPOCKOITMPOBAHUS IIPH BBIIIOJHEHUH J1JAOOPATOPHBIX padoT.

OK 01
OK 02
OK 04




[ToxroroBka MUKpOIIpenapaToB, HAOIIOACHNE C TOMOIIBI0O MUKPOCKOTIIA, BBISIBIICHUE PA3TUUUN MEKIY
M3y4aeMbIMH 00bEKTaMH, HHTEPIIpETaIHsl Ha0II01aeMbIX IBJICHUHN, (OPMYIMPOBAHUE BHIBOJOB

JlaGopaTtophnas padorta «I[Iponuriaemocth MeMOpaHbI (TJ1a3MOJIN3, ETIIIA3MOJII3)»

[TproOpereHue onpITa MPUMEHEHNUS TEXHUKH MUKPOCKOITMPOBAHUS MPU BHIMOJIHEHUH Ja00paTOPHBIX padoT.

[ToaroroBka MUKpOIpenapaToB, HAOIIOIEHUE ¢ TIOMOIIBI0 MUKPOCKOTIA, BHISIBIICHUE PA3IHIUl MEKILY
U3y4aeMbIMH 00bEKTaMH, HHTEPIpETalrs HaOII01aeMbIX ABICHHUHA, (POPMYITUPOBAHUE BHIBOJIOB

Tema 1.5. OcHoBHoOeE coepxxaHue
CTpyKTypHO- TeopeTudeckoe o0yueHue:
¢ynxkuuonaabubl | CTpoeHHEe XPOMOCOM. XPOMOCOMHBIN HA0OP KJIETOK, TOMOJOTHYHBIC U HETOMOJIOTHYHBIE XPOMOCOMBI,
e pakTopsl rarionAHbIN 1 quruionanbii Habop. Hyknennossie kuciotel. JIHK u PHK. CTtpoenue HykIeMHOBBIX OK 01
HacjaeaCcTBEHHOCT | kucioT. Hykneoruasl. Kommiementapuslie a3otucteie ocHoBanus. [IpaBuno Yapradda. Ctpykrypa JHK — OK 02
7 nBoiiHas crimpais. MectoHaxoxaenue u ononorndeckue ¢pynkunn JJTHK. THK-skcnepruza. Buast PHK.
®ynkiuu PHK B knetke
IIpakTHYeckue 3aHATHA:
Pewenue 3a1ay Ha onpeeneHye nociaea0BaTeIbHOCTH HYKIEOTHI0B
Tema 1.6. OcHOBHOe co/iep:KaHue
ITpoueccnl Teoperuueckoe o0yueHnue:
MATPUYHOI'O Marpuunsiii cunare3 JJHK — permukanys. [Ipuanuns! perumkanun JIHK. Mexanusm permmkannn JITHK.
CHHTE3a Penapanus JIHK (nopenniekatruBHas, noctperuiekatuBHas). Peakiiun MmaTpudHoro cunTesa. [IpunHiun
KOMIUIEMEHTApHOCTH B peakiusax matpuuHoro cunresa. JJHK u rensl. ['eneTndecknii ko, ero CBOMCTBA. OK 01
Tpanckpumniust — Matpuunblii cuate3 PHK. Tpancnsmus u e€ stansl. YcnoBus OnocuHTe3a Oenka. OK 02
Crpoenue T-PHK 1 xoanpoBanne aMuHOKUCIOT. Posib pubocoM B 6uocunTe3e Oenka
IIpakTHyeckne 3aHATHA:
Pemenue 3a1ay Ha onpeeneHre nocaea0BaTeNbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OellKa.
Pemenue 3aa4 Ha onpezeNieHue Nocae10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJie Oeka B ciryJae
M3MEHEHMS MTOCcIe0BaTeIbHOCTH HyKieoTn 108 JTHK
Tema 1.7. OcHoBHoOe coepxxaHue
Hexnerounsie Teopernueckoe o0yueHune: OK 02
(opmbI KU3HU Bupycsl — HeksieTouHble (POPMBI )KU3HU U 00JIUTaTHBIE Mapa3uThl. CTpOeHHE MPOCTHIX U CIOKHBIX BUPYCOB, OK 04

petpoBupycoB, 0akTepuodaros. XKuznennsnii nuki JJHK-conepxxamux Bupycos, PHK-conepxammx
BUpYCOB, OakTepuodaros. BUY, renatut uenoseka.




Bakrepun. O0mias xapakrepuctuka. [lonstie mramm. Bupychl n 6akTepun: CX0ACTBa U Pa3IndHs

IIpakTHYeckune 3aHATHSA: 2
Bupychble u 6akTepuanbHble 3a00seBanus. O01Me NPUHIKIIBI UCIIOIb30BAHUS JIEKAPCTBEHHBIX BELIECTB.
Oco0eHHOCTH IPUMEHEHNSI aHTUOMOTHKOB.
[IpencraBnenne yCTHBIX COOOIICHHH ¢ TTpe3eHTalNeH, MOATOTOBIECHHBIX 10 IEPEYHIO0 UCTOYHUKOB,
PEKOMEHI0BAaHHBIX IPEIO0/IaBaTEIEM
Tema 1.8. OcHoBHOe coaepkaHue 3 OK 02
OOmen BemiecTB | Teopernyeckoe o0yueHue: 3
NpeBpalleHue AcCCUMMIIAIMS U AUCCUMMIISLIMS — JIB€ CTOPOHBI MeTabonu3Ma. Turbel oOMeHa BelecTB: aBTOTPOGHBIN U 1
IHEPruH B KJIETKe | reTepoTpodHbIil, a3po0HbIN 1 aHa’pOOHBINH. DHEepreTuueckoe odecneueHune KieTku: npespamienue ATO B
00MeHHBIX nponeccax. DepMeHTaTUBHBIN XapaKTep peakuil KJIETOYHOro MeTabonu3ma
[TepBUYHBII CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. [Inactnuyeckuit oomeH. @OToCHHTE3. XEMOCHUHTE3. 2
AHa’poOHBIN HEpreTHUeCKrii 00MeH. AHa’poOHBIE OpraHu3MBbl. bposkeHue, aBTOTpO(HBIH U
reTepoTpOoQHBIN TUIl TUTAHUS. AHA3POOHBIE MUKPOOPTraHU3MbI KaK 00BEKThl OMOTEXHOJIOTUH. DTaIlbl
SHepreTuyeckoro oomeHa. ['nmukonns. buongoruueckoe oKUCICHHUE, MM KIETOYHOE JIbIXaHHE
Tema 1.9. OcHOBHOe coiep:KaHue 1
Ku3HeHHbIN Teopernueckoe odyueHue: 1
HHMKJI KJIETKH. KneTtounsii nuki, ero nepuos! u peryisnus. [lepuonsl nuarepdaszsl ux ocodennoctu. Auddepenunanus
Muro3. Meiio3 KJIETKH M apecT KJIETOYHOro nukia. [lenenue kinerku — muto3. CTaauu MUTO3a U TIPOUCXOISAIINE MTPOIIECCHI. OK 02
Kapuokunes u utokunes. buomornueckoe 3HaueHne MuTo3a. Meio3 — peAyKIIMOHHOE JIETICHUE KIICTKH. OK 04
Cragun meiio3za. Meiio3 — ocHOBa 1OJI0BOTO pa3MHOXkeHUs. [loBeeHre XpoMocoM B Meio3e.
Kpoccunrosep. buonornyeckuii cmbici Meiiosa. D¢ ekt Meiioza. Melio3 B )KU3HEHHOM LIUKJIe
OpraHU3MOB
KonrpoanHas paéora 1
MonekynsapHbId YPOBEHb OpraHU3alliH KUBOTO
Pa3nes 2. Ctpoenue u GyHKIIMM OPpraHu3Ma 37
Tema 2.1. Conep:xanue 6
Crpoenne IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE COCP/KAHNE TEOPETHYECKOro 00y4eHust 4 OK 02
OpraHu3ma OpnHokileTouHble Opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOUHBIE OPraHU3MBbl. B3auMocBA3b OK 04
yacTeld MHOTOKJIETOYHOTo opranu3ma. @ynkius. Opraibl 1 CHCTEMBI OPTraHOB. ATIapaThl OPTaHOB. 4 IK...

I'omeocras opraHu3Ma 1 €ro noJacpKaHre B IMPOLECCE KUSHECACATCILHOCTH.




@yHKIMOHANbHASI cUcTeMa OpraHoB. TkaHM pacTeHUN. TkaHU )KMBOTHBIX U yesioBeka. OpraHbl pacTEHUH.
Oprasel ¥ CUCTEMBI OPTaHOB )KMBOTHBIX U Y€JI0BEKa. 3HAYEHUE OIIOPbI, IBHKEHUS, INTAHUSA, IBIXaHNUS,
TPAHCIIOPTA BEUIECTB, BBIACICHUS, 3aIUTHl. 3HAaYE€HNE NIPOSABICHUS Pa3IpAKUMOCTH U PETYIISALUAN

*B ToM 4ucje HA BHIOOP 00pa30oBaTe/IbHOI OPraHu3alum:

s mpodeccuit/cennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3ydeHHs “PacTeHus” TeopeTHUecKuil MaTepua
Tembl “CTpoeHune opranu3ma’ u3ydaeTcs yriryoJeHHO Ha IpUMepe opraHu3Ma pacteHuil. Tkanu, opraHbl U
CHCTEMBI OPTaHOB YEJIOBEKA U KUBOTHBIX PACCMATPUBAIOTCSI 0030pPHO

OcHoBHOe COoAECPKaAHME NIPAKTUYECCKOI'O 3aHATHUA:

Teopus koOHaIBEHO-ceNeKTUBHOTO MMMyHUTeTa I1. Dpnuxa, M.W. MeunnkoBa. HbeKInoHHbIE
3a0oJieBaHus U dnuieMusi. Baxknelme snuaeMiun B ICTOPUU YelloBeYeCcTBa. BakiuHamnus kaxk
npoduIaKTHKa MHPEKIIMOHHBIX 3a001€BaHU.

[IpencraBienne yCTHBIX COOOIIEHUN € TPE3CHTALUEH, TOATOTOBICHHBIX 10 MEPEYHIO HCTOYHHUKOB,
PEKOMEHI0BAaHHBIX MPETOAaBaTEIEM

Tema 2.2. Conep:xanue

Dopmbl IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAECPKAHUE TEOPETHYECKOro 00y4YeHUs

Pa3MHOKeHUsI ®opMbl pa3MHOKEHUs1 Opranu3MoB. becnonoe 1 moiaoBoe pasMHOkeHHe. Buibl 0ecrioaoro pa3MHOKEHHUS:

OpPraHu3MoB MIPOCTOE JieNieHNe Ha/IBOE, IOYKOBaHKE, Pa3MHOKEHUE CIIOPaMHU, BETETAaTUBHOE Pa3MHOXKEHHE, OK 02
¢dparmenTanus, kioHupoBanue. [lonoBoe pazMHOXKEHHE. K
*B ToM 4mc/Ie Ha BLIGOP 00pPa30BaTE/ILHON OPraHU3alun:
Jlnsa npodeccuii/crienuanbHOCTEH, CBSI3aHHBIX ¢ 00BEKTOM M3yueHHs ‘“‘PacTeHus’” TeopeTH4ecKuii MaTepuan
TeMbl “DOpMBI PA3MHOXKEHUSI OPraHU3MOB™ U3y4yaeTcs yriyOJIeHHO Ha IpuMepe OpraHu3Ma pacTeHui.
Pa3MHoOXeHHEe YeI0BeKa U JKUBOTHBIX PacCMAaTPUBAIOTCS 0030pHO

Tema 2.3. OcHoBHOE coaepKaHue

Omnrorenes Teopernueckoe odyueHue:

JKUBOTHBIX U ["amerorenes y xuBoTHbIX. CriepMaToreHes u oorenes. CTpoeHue MojoBbIX KiIeToK. OIIog0TBOpEHNE U

YyeJi0BeKa SMOpHOHAIEHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. DmOpuorenes (Ha mpumepe JaHieTHruka). Ctaaun OK 02
sMOpuoreHes3a OK 04

Poct u pa3Butue xuBoTHBIX. [locTamOpuonansHsiii nepuo. [Ipsmoe u Henpsimoe pa3BuTHe. Pa3Buthe ¢
MeTamMop$030M y 6€CIT0O3BOHOYHBIX M MIO3BOHOYHBIX KUBOTHBIX. CTaNK MOCTIMOPUOHAIBHOTO Pa3BUTHS Y
JKUBOTHBIX U 4yenoBeka. [lepropl oHTorenesa uenoBeka. buonornueckoe crapeHue u CMEPTh.
I'eponTonorus




Tema 2.4.

OcHoBHOe conep:kanue

Onrorenes TeopeTuveckoe o0yueHue: OK 02
pacreHuii ["ametoduTt u ciopodut. PazmMHOXeHNE U pa3BUTHE BOJOPOCIICH. Pa3MHOXEHNE U Pa3BUTHE CITOPOBBIX OK 04
pactenuii. Pa3MHOXEHHE U pa3BUTHE CEMEHHBIX pacTeHuil. PocT. [lepnobsl oHTOreHe3a pacTeHui
Tema 2.5. OcHoBHoOe coepxxaHue
OcHOBHBIE Teopernueckoe o0yueHue:
NOHATHS I'eneTnka Kak HayKa O HACJIEACTBEHHOCTH U U3MEHUYUBOCTH OPraHu3MoB. OCHOBHBIE T€HETUYECKUE MTOHATHUS OK 02
reHeTHKH 1 cuMBOJIBL. ['eH. ['eHoTH. DeHoTHUIl. AJIIEbHbIC T€HbI. AJIbTEpHATUBHBIE IPU3HAKU. [JOMUHAHTHBIN 1
perieccuBHbIN npu3Haku. ['omo3urora u rerepozurora. Yucras nunust. ['ubpuasl. OCHOBHBIE METOIbI
TeHETUKU: TUOPUIOTOTUYECKHH, IIUTOJIOTUYECKUE, MOJIEKYISIPHO-TeHETUYECKUE
Tema 2.6. OcHoBHoOE coepxaHue
3akoHomepHocTH | Teopernueckoe o0yueHue:
HacCJI€I0BaHUA 3aKoHOMEPHOCTH 00pa3oBaHus ramet. 3akonsl . Mennensa: Monorubpuanoe ckpemuBanue. [IpaBuso
JOMHHHUPOBaHMs. 3aKOH €JUHO0Opa3Hsi IEPBOro MOKOJICHUS. 3aKOH paclleIUIeHUs TPU3HAKOB.
[{uTonmornyeckue OCHOBHI MOHOTHOPHIHOTO CKpelIMBaHus. [ UIloTe3a YnCTOThI raMeT. AHaIU3UpYIolee
ckpemuBanue. JIurubpuaHoe cKkpemruBanyue. 3aKOH He3aBUCUMOT'0 HaclleZIOBaHUS TPU3HAKOB. ’
[TomuruOpuIHOE HACTIEAOBAHUE U €T0 3aKOHOMEPHOCTH SE 34
IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COJEPKAHUE TPAKTUYECKOT0 3aHATHSA: K
Pemenue 3a1au Ha onpeiereHue BEPOSITHOCTA BO3SHUKHOBEHHS HACJIEICTBEHHBIX MPU3HAKOB P MOHO-, JH-
, IOJTUTUOPUTHOM U aHATTU3UPYIOIIEM CKPEIIMBAHUN, COCTABIICHHE TEHOTUITHYECKUX CXEM CKpPEIIBaHUS
*B Tom uncie Ha BbIOOP 00pa3oBaTeIbHON OPraHU3aluu:
s npodeccuii/crieninanbHOCTEN CBSI3aHHBIX C 00bEKTOM M3ydeHus “PacteHus” HeoOXoAuM 1moadop
TEHETUYECKUX 3aJ1a4 Ha OTPEICIICHUE BEPOSTHOCTH HACJIEICTBEHHBIX IPU3HAKOB IMPU MOHO-, JTU-,
MOJIMTUOPHUIHOM U aHATU3UPYIOIIEM CKPEIIMBAHUN Y PACTEHUN
Tema 2.7. OcHOBHOe coep:kaHue OK 01
B3anmopneiicreue | Teopernueckoe odydenmue: OK 02
TCHOB I'enoTuI Kak 1enocTHas cucreMa. MHOKECTBEHHOE JIecTBHE IeHOoB. [nertoTponus. MHOXeCTBEHHBIN

alenusM. BzaumonelictBue annenbHbIX reHoB. KogoMunuposanue. B3anMopaelicTBue HeallenbHbIX TEHOB.
Kommiementapuocts. Onuctas. [lonumepus

IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/IeP:KAHME NPAKTHYECKOT0 3aHATHSA:

Pemrenne 3a1a4 Ha onpeaACICHUE BEPOATHOCTH BO3SHUKHOBCHUA HACIICACTBECHHBIX IIPU3HAKOB ITPU




Pa3JIMYHbIX TUIIAX B3aHMOHeﬁCTBHH T'CHOB, COCTABJICHUEC I'CHOTHITMYCCKUX CXCM CKPCIIMBAHUSA

*B ToM 4HcJe HA BLIOOP 00pa3oBaTeIbHOI OPraHU3alum:

* [t mpodeccnii/cnenuanbHOCTEH CBA3aHHBIX C 00BEKTOM M3Yy4eHHS ‘‘PacTeHus’” HE0OX0 UM 1o100p
TCHETUYECKUX 3a/]1a4 Ha OTpeICIICHHE BEPOSITHOCTH BOSHUKHOBEHUS HACIICICTBECHHBIX TIPU3HAKOB MTPH
Pa3IMYHBIX TUIAX B3aMMOACHCTBHS T€HOB Y pACTCHUI

Tema 2.8.
CuenienHoe
HacJIe10BaHHe
NMPHU3HAKOB

OcHoBHOe coep:kaHue

TeopeTuyeckoe o0yueHue:

3akons! T. MopraHa. CuerieHHOE HACJICJOBAHUE I'CHOB, HAPYUICHUEC CUCIIJICHUA. XpOMOCOMHaSI TCOpUA
HaCJICACTBCHHOCTH. I'eneTnueckoe KapTUPOBAHUEC XPOMOCOM. Hcnons3oBanne KPOCCHHTOBEpa AJid
COCTAaBJICHUA I'CHCTHYCCKUX KAapT XPOMOCOM

IpodeccuoHaILHO-OPMEHTHPOBAHHOE COTEPKAHUE MPAKTHYECKOT0 3aHATHSA:

Pemenne 3aa4 Ha onpeaAcICHUE BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB ITPU
CHCIIJICHHOM HACJICAOBAHWH, COCTABJIICHUEC M'CHOTUIINYCCKUX CXEM CKPCIIHMBAHUA

*B ToM 4Hcie HA BHIOOP 00pa30BaTeIbHOI OPraHu3alum:

s npodeccuii/crienuanbHOCTEHN CBSI3aHHBIX C 00bEKTOM U3yueHus “‘Pactenus’” He0OX0auM mo100p
TEHETUYECKUX 3aJ1a4 Ha ONPEACIICHUE BEPOSTHOCTH BOZHUKHOBEHUS HACIICICTBEHHBIX ITPU3HAKOB MPH
CIIETIJICHHOM HacJIeIOBAaHUU Y PACTCHUM

OK 01
OK 02
IK...

Tema 2.9.
T'eneruka moJa

OcHoBHOE CoacpKaHue

Teopernueckoe o0yuenune:

XpOMOCOMHBIfI MEXaHU3M OIIPCACIICHUS I10JIa. AYTOCOMLI " ITOJIOBBIC XpPOMOCOMEI. I'omorameTHsIl 1
T eTepOFaMeTHHﬁ noJ. I'enernueckas CTPYKTYpa MMOJIOBBIX XPOMOCOM. HacnegoBanue IIPU3HAKOB,
CIHCIIJICHHBIX C ITOJIOM

HpaKanecm[e 3aHATHUA:

Pemenne 3aa4 Ha OonpeaACIICHUE BEPOATHOCTH BO3HUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB, CHCIIJICHHBIX C
IMOJIOM, COCTABJICHUEC 'CHOTUITMYCCKHUX CXEM CKPCUIMBAHUA

OK 01
OK 02

Tema 2.10.
T'enernka
YyeJIoBEeKa

OcHoBHOE conep:kanue

Teopernueckoe o0yueHue:

KapuoTtun yenoBeka. MeTop1 n3yueHNs TEHETUKH Y€JIOBEKa: TeHEATOTHIECKUM, OTM3HEIIOBhIH,
[IATOTCHETHUECKU I, OMOXMMUYECKUH, TTOMYJISIIMOHHO-CTaTUCTHUYEeCKUi. HacencTBeHHbIe 3a001€BaHUs
4yeoBeKa. [ eHHbIe 1 XpOMOCOMHBIE 0OJIe3HH UeloBeKa. bose3nu ¢ HaciaeacTBEHHOM
MIPEAPACIIONOKEHHOCTHI0. 3HAYCHNE METUIIMHCKON TeHETHKH B TIPEIOTBPAIIICHUH U JICUEHUN TEHETHIECKUX

OK 01
OK 02




3200J1€BaHUI YEJIOBEKA

IIpakTnyeckne 3aHATHSA:

Pemmenue 3a1a4 Ha onpezesieHne BEPOSATHOCTH BOZHUKHOBEHUSI HACJIEICTBEHHBIX MPU3HAKOB, UCIIOIb3Ys
METO/Ibl FTEHETUKH YeJI0BEKa, COCTaBIIEHNE TeHOTUITMYECKUX CXeM CKpeluBanus. [IpeacraBienne ycTHBIX
COOOIICHUH C MPe3eHTAIel O HACIEACTBEHHBIX 3a00JICBAaHUAX YEIOBEKA

Tema 2.11.
3akoHOMepHOCTH
U3MEHYMBOCTH

OcHoBHOe coep:kaHue

TeopeTuyeckoe o0yueHue:

BzaumopeiictBue reHotuma u cpeasl npu popmupoBanuu Gpenoruna. I3MeHUNBOCTh MPU3HAKOB.

KadgecTBeHHBIC M KOJTHYECTBECHHBIC IIPHU3HAKU. BI/II[BI HN3MCHYHMBOCTHU: HACJIICACTBCHHAas U HCHACJICACTBCHHA.

3aKOH rOMOJIOTHYECKHX PAZOB B HaciecTBeHHOH u3menunBoct (H.M. BaBuios).

Monuduxanuonsas, i GEeHOTUIINYECKAsk H3MEHYUBOCTh. PoJib cpeibl B MOAN(PUKAITMOHHON
n3meHunBocTH. Hopma peakuuu npusHaka. BapuanimoHHbIN ps U BapUALIMOHHAsI KpUBasl. XapaKTepUCTHUKA
MO (PUKAITMOHHON U3MEHUYHUBOCTH

Hacnencreennas, win reHOTUNIMYECKAst U3MEHUNBOCTh. KOMOMHATHBHAS U3MEHUNBOCTD.

MyrannonHast U3MEHUYUBOCTb. BUIbI MyTalMii: FT€eHHBIE, XPOMOCOMHBIE, TeHOMHBIE. [IpuunHbI
BO3HHUKHOBEHUS MyTalui

IIpakTH4yeckue 3aHATHS:

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

OK 01
OK 02
OK 04

Tema 2.12.
Ceexuus
OpPraHu3MoB

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0yueHnune:

CGJ'ICKI_II/ISI KaK HayKa. MCTOI[BI CGHGKHHOHHOﬁ pa6OTBI. reTepO3I/IC " €T0 MMPUYIUHBI. HCKYCCTBGHHLIP’I OT60p2
MAacCOBBIN U HH)IPIBPII[yaJ'IBHBIﬁ. OTanesl KOM6I/IHaLII/IOHHOI\/’I CCJICKIIMH. COpT, nopozaa, miraMm

AJ'IFOpI/ITMLI PEIICHHUE 3a/1a4 Ha OIIPCACIICHNEC BO3SMOXKXHOT'O BOSHUKHOBCHHA HACIICACTBCHHBIX ITPU3HAKOB I10
CCIICKIIUH, COCTABJICHUEC I'CHOTHUITMYCCKHUX CXEM CKPCIIMBAHUA

OK 01
OK 02

KonTtpouabHnas paéora
CrpoeHue u pyHKIMH OpraHu3Ma

Pasnen 3. Teopusi 3Bo/11ounu

14

Tema 3.1.
HUcrtopus
3BOJIIOLIMOHHOIO

OcHoBHOE conep:kaHue

Teopernyeckoe o0yueHue:

I1epBble 3BOMIOIIMOHHBIE KOHLIEIMU. [ panyanncTuueckas 3BoormonHas konuenuus JK.b. Jlamapka.

OK 02
OK 04




yueHust

JBuxymue cuisl sBomonnn. Kpearmonnsm u tpanchopmuszm. Cucremarvka K. JlunHes u e€ 3HadeHue yis
dbopMUPOBaHUS UEH SBOIOIUH

[Tpenmocbuiku BOSHUKHOBEHHS 1apBUHU3MA. DBOIIIOLMS BIIOB B IIpupoae. boprOa 3a cyiiecTBoBaHuUE.
EctectBennslit oT60p. [JuBeprenius npru3HakoB U BUg000pa3oBanrue. OCHOBHBIE MOTOXKEHUS
cuHTeTnyeckor Teopuu 3Boouu (CTD). Pois 3BomonmonHoN Teopur B pOPMUPOBAHUN HAYIHON
KapTUHBI MUpa

Tema 3.2.
Muxpo3Boaonus

OcHoBHOe conep:kaHne

TeopeaneCRoe oﬁyqe}me:

MUuKpO3BOIIOLUSA 1 MAKPOIBOJIIOLMSA KaK 3Talbl 3BOJIOLMOHHOIO Ipolecca. ' eneTnueckue 0CHOBBI
3BOMIONMH. MyTaluu 1 KOMOWHAIIUY KaK JIEMEHTapHbIN 3BOJIIOIUOHHBIN MaTtepual. [lomynsauus kak
3J€MEHTapHas €IMHUIA 3BOJIIOIIH.

JBwmxymme cuibl ((hakTophl) SBOITIONHMHA. MyTallMOHHBIN MTpoIiece 1 KOMOMHATUBHAS H3MEHYHBOCTD.
Murpanus. U3onauusa nonynsuuii: reorpaduueckas (IpocTpaHCTBEHHAs ), Onosorunyeckas
(penpoayKTUBHAs).

EctecTBeHHBII 0TOOP — HaNpaBISAOMUN (aKkTop IBOIONKU. bopb0a 3a CyliecTBOBaHHE KaK MEXaHU3M
JIEUCTBUSI €CTECTBEHHOTO 0TOOpa B nonyisnusax. Bug u ero kpurepun (npusHaku). BugoobpazoBanue kak
pe3ynbTaT MUKPO3BOJIIOLIMHI

OK 02

Tema 3.3.
MaxpodBoonus

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme:

Makpossomtonusi. @opmbl 1 ocHOBHbIE HanpaieHust MakposBosonnu (A.H. Cesepros). [1ytu
JTOCTHKEHHST OMOJIOTHUYECKOT0 Iporpecca: apoMopdo3, uanoaanTtaius, oomas aereaepanus. MeTo s
M3Y4YEHUST MaKpOIBOIOIMHU. 3aKOH 3apo/iblieBoro cxoacTsa (3akon K. bapa). buorenernueckuit 3axon (3.
I'ekkens, @. Mromep). O0miye 3aKOHOMEPHOCTH (ITpaBUiIa) IBOTIOLMH

OK 02

Tema 3.4.
Bo3HukHOBeHUE U
pasnnTne KU3HU
Ha 3emJie

OcHoBHOE coaepKaHue

Teopernueckoe o0yuenune:

o

['unoTe3bl ¥ TEOPUN BO3HUKHOBEHHUS KU3HU Ha 3eMJle: KpealnOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTaHHOE)
3apo’KJeHHE, CTAI[MOHAPHOE COCTOsIHUE, TaHcnepMus, 61onos3. Hauano oprannyeckoil 3BOIOIHH.
[TosiBneHrEe NepBBIX KIETOK. DBOIIOIMS METa0oIu3Ma. DBOIOUS NepBbIX KieTok. [IpokapuoTsl u
9yKapuoThl. [Iporcx0k1eHNe MHOTOKJIETOUHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX LIAPCTB DYKAPHUOT.
OcCHOBHBIE YEPTHI IBOJIOLIMU PACTUTENBHOIO MUpPa. OCHOBHBIE YEPTHI ABOJIIOLIMN KUBOTHOTO MHUpa

IIpakTH4eckue 3aHATHA:

OK 02
OK 04




HpeI[CTaBJIeHI/Ie YCTHOT'O COOGH_IGHI/IH H JICHTBI BDCMCHH 110 OCHOBHBIM 3TallaM BO3ZHUKHOBCHUS U pa3BUTHUA
KUBOTHOI'O U PACTUTEIILHOTO MUpPA, IIOATOTOBJICHHBIX 110 IIEPEYHIO HICTOYHHUKOB, PCKOMECH/IOBAHHBIX

IIpenoaaBaTeaemM
Tema 3.5. OcHOBHOe coiep:KkaHue 4
IIpoucxoxnenne | Teopernuyeckoe o0yueHue: 2
yeJioBeKa — AHTponosiorus — Hayka o yesioBeke. CucreMaTH4ecKoe MoJI0KeHue uyenoBeka. CX0ACTBO YETI0BEKA C
aHTpoOINoreHe3 KUBOTHBIMU. OTINYHS YEJIOBEKA OT KUBOTHBIX. [IpsIMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
IpU3HAKOB. Pa3BuTHE roloBHOrO MO3ra U BTOPOH CUTHaJIbHOW cucTeMbl. COOTHOIIEHNE OMOJIOTMYECKUX U
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E OK 02
OCHOBHBIE CTaJJMH aHTpOINOreHe3a. J[puonureku — Npeaku 4enoBeKa U 4elloBeKOOOpa3HbIX 00€3bsH. OK 04
[TpoToaHnTpon — NpeAIIeCTBEHHUK YeJI0BEKA. ApXaHTpoIl — ApeBHeNHMN yenoBek. 1laneoanTpon — npesHuit
yesioBeK. HeoaHTpor — uenoBek COBPEMEHHOIO TUIMA. DBOJIIOLUS COBPEMEHHOT'O YEJI0BEKA.
UYenoseueckue pacsl. OCHOBHbIE OOJIbIIINE pachl: EBpONCOUAHAs (€Bpa3uiickas), HErpo-aBCTPaIONIHaAs
(3KBaTOpHalIbHAsA), MOHTOJIOUIHAS (a3MaTCKO-aMepuKaHcKas). BpeMs u MecTo BO3HUKHOBEHUS
YyeJloBeYeCKUX pac. EAMHCTBO UyenoBeUecKux pac
IIpakTH4eckne 3aHATHA: 2
Bpems u myTtH paccenenus yenoBeka no miasere. [Ipucnoco01eHHOCTh YeaoBeKa K Pa3HbIM YCIOBHIM
cpenbl. Biusinue reorpaduueckoii cpeasl Ha MOp(hOJIOTHIo ¥ (PU3HOIOTHIO YeTOBEKa
3amuTa JIEHT BPEMEHU U MEHTAJIbHBIX KapT B (hopMare yCTHOTO COOOIEHMS, TOATOTOBICHHBIX 110 MEPEUHIO
MCTOYHUKOB, PEKOMEH0BAaHHBIX IIPENOAaBaTeIeM
KouTtpoJubHasn 1
TeopeTnueckre acCeKThl BOJIIOIMH KU3HU Ha 3eMIie
padora
Pasznea 4. Dxoorns 24
Tema 4.1. OcHoBHOe coaep:xaHue 2
JIKOJIOTHYECKHUE TeopeTnueckoe odyueHue: 2
(paxrTops! u Cpenpbl 0OuTaHUs OPraHU3MOB: BO/IHASI, HA3€MHO-BO3/1YIIIHAsA, TOUYBEHHAs, BHYTPHOpPTraHu3MeHHas. OU3nKo- OK 01
cpeAbl XKU3HH XUMHYECKHE 0COOEHHOCTH CpeJl OOMTaHMs OpraHu3MoB. [Ipucnocobienns opraHu3MoB K JKU3HH B pa3HbIX OK 07
cpenax. [Tonstue sxonornyeckoro ¢pakropa. Knaccupukanus sxonornyeckux paxtoposn. [IpaBuiio
munumyma FO. JIn6uxa. 3akon Tonepantaoctu B. Illendopaa
Tema 4.2. OcHoBHOE conep:kaHue 4 OK 01
Homyasinus, Teopernueckoe odyueHue: 2 OK 02




coo01IecTBa,
IKOCHUCTEMBI

DKonoruyeckas XapaKTCPUCTHKA BU A U TTOITYJISAIIUN. DKonoruyeckas HUIIA BHUAA. OKOJIOTHYECKHE
xapakrepucTuku nomyssanuu. CooOiectBa 1 skocucteMsl. buorienos u ero crpykrypa (B.H. Cykaues).
Casi3u Mexly opraHu3mMaMu B OuoneHose. CTpyKTypHbIE KOMIIOHEHTBI S9KOCUCTEMBIL: TPOAYLIEHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BellecTB U MOTOK SHEPIUHU B 3KocucTeMe. Tpoduueckue ypoBHHU.
AHTpPONOreHHbIE 3KOCUCTEMBL. ATpOIKOCHCTEMbI. OTIMYHUS arpO3KOCUCTEM OT OMOIeOLEHO30B.
Ypb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI YPOO3IKOCUCTEM

HpaKaneCRne 3aHATHA:

Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHYeCKHe
nUpaMu/Ibl yrces, Ouomacchl ¥ 3Hepruu. [IpaBuiio nupaMuabl S3HEPruu.

Perienue npakTHKO-OpMEHTUPOBAHHBIX PACUETHBIX 3a/laHUM 10 IEPEHOCY BELIECTBA U SHEPTHH B
9KOCHCTEMAX C COCTaBJIECHUE TPOPUUECKHX 1IeTiel ¥ MupaMu] OMoMacchl U SHEPTUN

OK 07

Tema 4.3.
buocdepa -
rjodajabHas
IKOJIOTHYECKAs
cucTeMa

OcHoBHOE€ CoacpiKaHue

TeopeaneCKoe oﬁyqelme:

buocdepa — xxuBas obonouka 3emin. Pazsutue npeacrapinenuit o onochepe B Tpynax B.M. Bepuanckoro.
O6nactu 6uocdeps! u e€ cocran. JXKuBoe BeecTBo Ouocdeps! U ero GyHKIUU

3aKOHOMEPHOCTH cyliecTBoBaHus 6rochepsl. OcodeHHOCTH OHOChephl Kak r00alIbHON SKOCUCTEMBI.
JuHamMuveckoe paBHOBecHe B Orocdepe. PUTMuvHOCTD siBjieHu# B Onochepe. KpyroBopotsl BemecTs u
OMOreOXMMHUYECKHE HUKIBL. [ T00ambHbIEe IKOIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH U MTyTH UX PEIIeHUs

HpaKanecm[e 3aHATHUA:

Pemenne IMMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHLIX 3aaa4 Ha ONMPCACIICHUC TIJIOIIaaAn Haca)K}leHI/Iﬁ JUIA
CHMIXCHUA KOHICHTPpAlIUU YIIJICKHUCIIOIO ra3a B aTMOC(i)Cpe CBOCTO pCTHOHA MPOKUBAHUA

OK 01
OK 02
OK 07

Tema 4.4.
Bausinue
AHTPONMOTreHHbIX
(paxkTopoB Ha

ouocepy

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHnune:

AHTpOIIOT€HHbIE BO3/IEHCTBUS Ha Onocdepy. 3arpsi3HeHNs KaK BUJ aHTPOIIOT€HHOTO BO3AEHCTBUS
(xumuueckoe, gusuueckoe, buonocuueckoe, Omxodvl NPOU3EOOCMEa U nompebieHus). AHTPOTIOTeHHBIE
BO3/ICHCTBUS Ha aTMOocdepy. Bo3aelicTBus Ha tuapocdepy (3aepsazHenuss u ux uCmouHuKy, UCMoujeHus
600). Bo3neiicTBust Ha tutochepy (decpadayust noussl, 6030elicmaue Ha 20pHble NOPoOd, Heopa).
AHTpONOreHHbIe BO3/ICHCTBHSI Ha OMOTUYECKHE COODIIEeCTBA (1eca u pacmumenbHvle cOobuecmsaa,
HCUBOMHBLU MUP)

IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIEPKAHHE MPAKTHYECKOT0 3aHATHSI:

Penienne npakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJJaHUI MO0 COXPAHEHHIO TPUPOJAHBIX PECYPCOB CBOETO

OK 01
OK 02
OK 04
OK 07
IK...




pErvoHa MPOKUBAHUS

*B ToM 4ucje HA BHIOOP 00pa30oBaTe/IbHOI OPraHu3alum:

s mpodeccuii/cenuanbHOCTEH CBI3aHHBIX C 00BEKTOM M3Y4eHHS ‘“‘PacTeHus” mpeyiaraeTcsl MpakTHKO-
OpPUEHTUPOBAHHOE PACUETHOE 3a/IaHue TI0 PacUeTy CTPYKTYpHI 3a1acOB JPEBECUHBI

s mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3ydeHus “YKUBOTHBIC” mpeanaraeTcs NpakTUKO-
OpPUEHTHPOBAHHOE PACUETHOE 33/IaHHUE 110 OI[CHKE PHIOOMPOAYKTUBHOCTH BOJIOEMOB

s mpodeccuii/cnenuanbHOCTEH CBI3aHHBIX C 00BEKTOM M3ydeHHS ““UenoBek™ mpeayiaraeTcst MpaKkTUKO-
OPUEHTUPOBAHHOE PACUETHOE 3aJlaHuE pacyeTa BOJAONOTPEOICHUSI HACEIEHHOTO IMyHKTa

I[J'ISI HpO(bCCCHfI/CHeHHaHBHOCTCfI CBA3aHHBIX C I[06]':>I‘Ief/'l IMOJIE3HBIX MCKOIMAEMBIX IIpEIaracTcsa NpakKTHuKO-
OPUCHTHUPOBAHHOC PACUCTHOC 3aJaHUC 10 PpACUYCTy CPOKA UCUHECPIIACMOCTH IPUPOJHBIX PECYPCOB

Jis mpodeccuit/cennanbHOCTEH CBSI3aHHBIX C CEIBCKUM X03sICTBOM MPEIaraeTcsi MpakTHKO-
OPUEHTHUPOBAHHOE PACUETHOE 3a/IaHUE 110 OLICHKE OallaHCa OPraHUYECKOro BELECTBA IOYBBI

Tema 4.5.
Bansanue
COIMAJIBHO-
IKO0JOTHYECKHX
¢daxTopoB Ha
310pOBbeE
yeJ10BeKa

OcHoBHOE€ CoAcpiKaHue

TeopeTuueckoe odyueHue:

w

310poBbe U ero cocTaBisromue. GakTopbl, MOJOKUTEIHHO U OTPUILIATEIHHO BIUSIONINE HA OPTaHU3M
4eJioBeKa. BpeHble MPUBBIYKY: MOCIIEACTBUS U poduiakTuka. [Ipo0diemMa TEXHOTCHHBIX BO3ICHCTBHI Ha
3/10pOBbE YEJIOBEKA (3JIEKTPOMArHUTHBIE M0JIs1, OBITOBAsI XUMHUS, U30BITOUHBIE ITYMbI, paAHaIs U T.11.).
AnanTanusi opraHu3Ma 4ejaoBeka K (pakTopaM OKpy»Karoliei cpeibl. 3allluTHbIE MEXaHU3Mbl OpraHu3Ma
YEJIOBEKa. 3I0POBbE U PaOOTOCTIOCOOHOCTD.

HpI/IHI_II/IHH (I)OpMI/IPOBaHI/IH 3;{0p0BLec6epera10mero noBeacHus. OPHU3ndecKas aKTUBHOCTh U 310POBLE.
prrIHBI 300POBbA. OcHOBEBI 3aKaJanBaHus. buoxuMmdeckue aclieKThl palluOHAJIBHOT'O T TAHUA. HpaBI/IJ'Ia
0e30IMacHOTO UCIIOJIB30BaHUS OBITOBBIX HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB

IIpakTHyeckne 3aHATHA:

Omnpenenenye CyTOYHOTIO pallioHa MUTAHUS

Coznanue MHIMBUyaIbHOM MaMATKU [0 OPraHU3alii PallMOHAIBHON (PU3NYEeCKO aKTUBHOCTH

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE JJA0OOPATOPHOIO 3aHATHSA

N|IN|IDN| B

JlaGopatopHasi paboTa Ha BEIOOD:

1. JlabGoparopHas paboTa «YMCTBEHHasi pabOTOCIIOCOOHOCTh)

OBajieHne MEeTo/1aMu OIpeIeNIeHHs T0Ka3aTeNeil yMCTBEHHOM paboTOCIOCOOHOCTH, OObSICHEHHE
MOJTY9YCHHBIX Pe3yJIbTaToOB M (POPMYyIMpPOBaHKE BEIBOJOB (TTMCEMEHHO) C UCTIONF30BAaHUEM HAYYHBIX
MOHATUI, TEOPU U 3aKOHOB

OK 02
OK 04
OK 07
IK...




2. JlabGoparopHas pabota «BnusHue abuorndyeckux GpakTopoB Ha YeloBeKa (HU3KUE U BHICOKUE
TEMITEPaTYpPhI)»
N3y4yenne MexaHM3MOB aJjaNTally OpraHu3Ma 4eJoBeKa K HU3KUM M BBICOKHM TeMIIepaTypaMm 1

00BsICHEHHUE MOTYYCHHBIX PE3YJIbTaTOB U (DOPMYITHPOBAHUE BHIBOAOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM
HAyYHBIX TIOHATUH, TEOPUIl U 3aKOHOB

*B ToM 4ucje HA BHIOOP 00pa30oBaTe/IbHOI OPraHu3alum:

B kauectBe TPUTITCPOB CHUIKAIOIUX paGOTOCHOCO6HOCTB HCIIOJIb30BAaTh YCJIIOBUA OCYIICCTBIICHUA

po(heCcCHOHANLHOM e TENILHOCTH: IIIyM, TeMIIepaTypa, pu3ndeckas Harpys3Kka u T.1.

KoutpoJabHas padora 1
Teopernueckue acleKThl SKOJIOTHH

IpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIep:KaHue (Colep:KaHue MPHKJIATHOTO MOTYJIs)

Pasznea 5. buoJiorus B ;KU3HHU

Tema 5.1. Conep:xanue

buorexnosnoruu B | TeopeTuueckoe odyuyenue:

NN &~ O

JKU3HU KAKIA0T0 buoTtexHonorus kak Hayka v mpou3BoJCTBO. OCHOBHbBIE HAMPABICHHS COBPEMEHHON OMOTEXHOIOTHH.
Metoasl 6notexHonaorun. OObEKThl OMOTEXHOJIOTHH. DTHKA OMOTEXHOIOTUYECKUX U TeHETUYECKUX
sKcriepuMeHToB. [IpaBuia novcka u aHann3a OMOIKOJIOTHYECKON HH(POPMAIIUHU U3 PA3TNYHBIX HCTOUHUKOB
(HayuyHas U yueOHO-Hay4YHas JTUTEpATypa, CPEIACTBAa MacCOBOM MHMOpMaIuH, ceTh MIHTEpHET u apyrue)

IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/IeP:KAHNE NPAKTHYECKOT0 3aHATHSA: 2

Kelicbl Ha aHanu3 MHPOpPMALMK O HAYYHBIX JOCTHKEHHUSIX B 00JIACTH T'€HETUUECKUX TEXHOJIOTUH,
KJIETOYHOM MH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOIMH. 3aIuTa Keica: IpecTaBiIeHne pe3ysibTaTOB PELIeHUs
KelCOoB (BBICTYIUIEHUE C MTPE3eHTaLeN)

Tema 5.1 o0s3arenbHa A U3y4EeHUs CTYAEHTaMH BeeX Mpodeccuii/crnenuanbHoCTen

3amuTa keiica: [IpeacraBienue pe3ynbTaToB pelIEHUS! KEHCOB (BBICTYIJICHHE C TPE3eHTAIUEN ) 2

OK 01
OK 02
OK 04
IIK*...

*Tema 5.2.3. buorexnosornu u pacrenus (st npogeccuii/cnenuananuocrei 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. Coaepixanue 4

SN

buorexHosornu u | [IpakTHYecKne 3aHATHS:

pacTeHus Pa3BuTre OMOTEXHOIOTHN C UCIOJIB30BAHHEM paCTeHI/If/'I, MNPUMCHCHUC ITPOAYKTOB OMOTEXHOJIOTUH B KU3HHU 2

OK 01
OK 02
OK 04

1 . .
VYxazpBarores 11K, ameMeHTsI KOTOpBIX (popMupyeT mpuKiIagHod MOIYITh (IpodecCHOHANTEHO-OpUEHTHPOBAHHOE coaepkanue) B coorBeTcTBrr ¢ ®I'OC peanmsyemoit
npodeccun/crienpansHoct CI1O




YeNI0BEeKa, MOMCK U aHAIW3 HHPOPMAIINH U3 Pa3TMYHBIX UCTOYHUKOB (Hay4YHAas U yueOHO-HAydHAs
JauTepaTypa, cpeicTBa MaccoBoi nHpopManuu, cetb IHTepHeT u Apyrue)
Kelicbl Ha aHanu3 uHGOpPMALMK O Pa3BUTHH OMOTEXHOJIOTHH ¢ MCIOJIB30BaHUEM pAacTEeHUH (10 rpyIam)

3ammura keiica: [Ipencrabienne pe3yabTaTOB pelieHUs KEHCOB (BBICTYIUICHHUE C IMPE3CHTAIUCH )

IIK...

OcHoBHOe coepkaHue

Pa3gea 6. BuojdkoJornyeckue UccjaeI0BaHuA

Tema 6.1.
OcHoBHbBIE
METOAbI
OMO0’KO0JIOTHYECKH
X HCCJIeIOBAHMI

OcHOBHOe coiep:kaHue

TeopeTudeckoe o0yueHue:

Hayunsrit metoa. MeTo bl OMOIKOIOTHYECKUX UCCIICIOBAHUIA: TTOJIEBBIE, TA0OPATOPHEIE,
SKCIIEPUMEHTaJIbHble. MOHUTOPUHI OKPY)KAIOIIEH CPeJIbl: JIOKAIbHbBIN, pErMOHAIBHBIN U I100aJIbHBIN
MeTtobpl noucka, ananuza u 00padOTKU HHPOPMAIMH O IPOEKTE B Pa3INYHbIX HCTOUHUKAX

JlaGopaTopHble 3aHATHSA:

[TocranoBka 1enu, 3a1a4, BBIABIYKCHNE TUITOTE3b], IPOBEICHUE SKCIIEPUMEHTA TI0 ONPE/ICTICHHUIO
OIITUMAJIBHBIX YCJIOBI/If/'I IJI poCTa U q)H3HOJIOFH‘-I€CKOﬁ AKTUBHOCTH APOKIKEBBIX KJICTOK. Brrsasinenne
3aKOHOMEPHOCTEH, (OPMYJIMPOBAaHIE BEIBOJIOB U IIPOTHO30B.
JlaGopatopHbie pabOTHI Ha BBIOOP IO MUHU T'PYIIIIaM:
1. Bnusinue TemnepaTypsl Ha pocTa U (PU3HOJIOTHYECKYIO0 aKTUBHOCTD JIPOKKEBBIX KIETOK
2. Bnusinue yriieBofoB Ha pocTa U (pU3MOJOTHYECKYIO0 aKTUBHOCTD JIPOKKEBBIX KIJIETOK
3. CoueraHHO€ BIUSHUE TEMIIEPATYPhl U YIIIEBOJOB HAa POCTa U (PU3UOJIOTUYECKYIO
AKTUBHOCTbH JIPOACKEBBIX KIETOK

OcHoBHOE coaepKaHue

10

Tema 6.2.
buoskonorunueck
Uil IKCIIEPUMEHT

HpaKTI/I'{eCKOC 3aHATHE

0O0630p TeM y4eOHO-HCCIEA0BATEILCKUX POEKTOB. BEIOOp yueOHO-UCCIIe10BATENHCKOTO MPOEKTA U3
npeioXkeHHbIX. POpMUPOBaHNE KOMaHAbl IPOEKTa. AJITOPUTM BBIIOJHEHUS POEKTA.
Kaxas rpynna BeIOMpaeT OJIMH U3 BAPHAHTOB yUeOHO-HCCIEeI0BATEIbCKUX MPOESKTOB!

1. Ormenka kauecTBa aTMOC(HEPHOTO BO3AYyXa

2. OreHka KauecTBa MOYB METO/I0M (PUTOTECTUPOBAHUS

3. OreHka KauecTBa B0/l TOBEPXHOCTHBIX BOJJOEMOB 10 OPraHOJIENTHUYECKUM U (PU3UKO-XUMUYECKUM

CBOMCTBaM
4. Bnusaue [TAB Ha pocT 1 pa3BUTHE CEMSIH BBICIINX PACTeHUN
5. BnusHue coneBoro 3arpsi3HEHHs Ha pOCT U Pa3BUTHE CEMSIH BBICIIUX PACTCHHM

OK 01
OK 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07




Ilepswiii 5man 6blnOAHEHUS NPOEKMA.:

O6ocHOBaHME aKTYaIbHOCTH BBIOPaHHOM TeMbl. BrisgBrieHue npobieMsl nccienoBanus, GopmyarupoBaHue
runoresbl. Beibop MeTo0B HccaenoBanus. Beibop Touek oTO0pa mpod Ha TEPPUTOPUH HCCIEAOBAHUS.
[TocranoBka 1eneii u 3agad uccienoanus. OnpeaeneHue GOpMbl IPEICTaBICHUS PE3YIbTATOB
uccienoanus. OnpeeseHre TarnoB U COCTaBICHHUE IJIaHA UCCIIEI0BaHUS

JlabopaTopHble 3aHATHS 6

Bmopoti sman evinonnenus npoexma: mOAroTOBKa HEOOXOAUMOMN OCYIbI U MaTepHala Ajsl SKCIEPUMEHTa, 2

MIPOBEJICHUE SKCIIEPUMEHTA, IEPUOANYECcKas MPOBEpKa TEUCHUS SKCIIEpUMEHTa/ cOOp MaTepuana B

BBIOPAaHHBIX TOYKaX 0TOOpA Mpod

Tpemuui sman evinoneHuss npoekma. MOAyYeHUE EPBUYHBIX SKCIIEPUMEHTANIBHBIX JAHHBIX, IPOBEJCHHE 2

CTaTHUCTUYECKOM 00pabOTKU MOJIyYEHHBIX JaHHBIX

Yemeepmeuiii sman 8blnoIHEeHUsI NPOEKMA. BbIBIEHUE 3aKOHOMEPHOCTEN, (POPMYIUPOBAHUE BBIBOJOB U 2

MIPOTHO30B, OIIEHKA KaueCcTBa UCCIEAYyeMOTo 00bEeKTa MO pe3yabTaTaM OMOIKOIOTUYECKOTO aHaIN3a

IIpakTH4yeckue 3aHATHS

3ammura npoekra. [IpencraBneHue pe3yibTaToB BBIIOJIHEHUS YU€OHO-UCCIEI0BATENLCKUX IPOEKTOB 2

(BBICTYIIJIEHUE C MTPE3EHTALNEH )
IIpome:kyTouHas aTTecTanms (3a4eT) 1
Bcero: 128




3. YCJIOBUSA PEAJIN3AIIUU ITIPOT PAMMBI YYEFHOM
JUCIHUIIVINHBI

3.1. Tpe6oBaHusi K MHUHHUMAJIBLHOMY MAaTepPUATbHO-TEXHUYECKOMY
o0ecrne4eHunIo

Jig peanu3zauuy IporpaMMbl y4eOHOH JHMCHLUIUIMHBI IPETYyCMOTPEHBI
CJIEYIOIME CIEIHAIbHBIE TOMEIIECHUS:

Kabunet «buonorum.

[Tomemenne kabMHeTa JOHKHO YAOBIETBOPATH TpeOoBaHUsIM CaHUTapHO-
amuaeMHoNoOTHYeckiX mpaBuwsl u  HOpMatuBoB (CanllmH2.4.2Nel78-02) wu
OCHAII[CHO THIOBBIM 00OpYyJI0BaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBaHUSX, B
TOM YHUCJE CIEUUAIU3UPOBAHHON y4ueOHOIl MeOenplo U CpelcTBaMu OOyudeHus,
JIOCTaTOUYHBIMH ~ JJIi  BBITIOJIHEHUS TpeOOBaHMM K YPOBHIO TMOJTOTOBKHU
o0ydJaronuxcs.

O6opynoBanne yueOHOro KabmHera:

- HarJasAHble MOcoOMsT (KOMIUIEKThI y4eOHBIX TaOJHUI], CTEHJIOB, CXEM,
IUIAKaTOB, IOPTPETOB BBIJAIOLINXCS YUEHBIX B SI3bIKO3HAHUS U JIP.);

- JUJAKTUYECKUE MaTepuaibl (3aJaHusl UIi KOHTPOJBHBIX paboT, AJis
pa3HBIX BUAOB OIICHOYHBIX CPEICTB, IK3aMEHA U Jp.);

- TEXHUYECKHUE cpefcTBa oOOydeHUs (MEePCOHAIbHBIA KOMIBIOTEP C
JMIICH3UOHHBIM TIPOTPAMMHBIM OOECIEYeHUEM; MYJIbTUMEIUHHBIA TMPOCKTOP;
WHTEPAKTUBHASI TOCKA, BHIXO] B JIOKATBHYIO CETh);

- 3au1bl (OMOIMOTEKA, YNTATIBHBIN 3211 C BBIXOJOM B ceTh IHTEpHET).

3.2. HapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jlist peanuzanuu mporpamMMbl  OUOIMOTEYHBIM (QOHII 00pa3oBaTEIbHON
OpraHu3alliid WMEeT TIeYaTHble M DJCKTPOHHBbIE OOpa3oBaTelbHBIE U
WH(OPMAITMOHHBIE PECYPChl, PEKOMEHJOBAaHHBIC Il HUCIOJIb30BAaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIe MATH JIET C MOMEHTA U3JaHuS.

OcHOBHbBIE IEYATHbIE U31AHUS

1. KypOaroBa, H. C. OOmas Owuonorusa: yuyeOHoe mnocodome / H. C.
Kyp6atoBa, E. A. KoznoBa. — 2-e¢ uzn. — Caparos: Hayuynas kuura, 2019. —
159 c. DnexTpoHHslii pecypc nuudpooit oopazoBarenbHO cpeasl CIIO PROF
oOpaszoBaHue

2. BUOJIOT' U 2-e u3a. Yuebnuk u npaktukym ais CIIO, Apeirun B.H. -
OtB. pex., 2017 r. KOPAWT (3nekTpoHHbIiT BapuaHT).

3. benses JI.K., JIpivmun I'.M. buonorus, 10-11kmacc. Obmas 6uomorus.—
M.: 2015

4. NonneBaA.10. buonorus. Beck MKOIBHBIN Kypc B CXeMaX W TaOJIMIIAX.
-M.: 2014

5. Hukutunckas T.B. buonorusi. Kapmannsiit cnpaBounuk.—M.:2015

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

7. CyxopykoBa JI.H., Kyumenko B.C., MBanoBa T.B. buonorus, 10-
l1knacc. — M.: 2015



8. TepemoB A.B., IlerpocoBa P.A. buomnorus, Guosorndeckiue CUCTEMBI U
npouec-cbl.—M.: 2015
OcHoBHbBIE JIEKTPOHHBIE W3TAHUS
http://biology.asvu.ru/-Besi  6momnorusi. CoBpeMeHHass OWOJIOTHS, CTaThH,
HOBOCTH, OMOJIMOTEKA.
http://window.edu.ru/window/- eanMHOEOKHO A0CTyma K 00pa30oBaTeIbHBIM
pecypcam. lHTEepHET MO OMoIoTHH
http://www.5ballov.ru/test -tect mis aOMTypHEHTOB IO BCEMY IIKOJIHHOMY
Kypcy OHOJIOTHH.
http://college.ru/biology/- buonorust B OTkpeiTOM KOJutemke. CaT COaepKUT
SJIEKTPOHHBIN yueOHHUK 1o Ouosoruu, On- line TecTsl.
http://www.informika.ru/text/database/biology/  -DnexTponHbIii  y4eOHUK,
OonpION criucok MHTepHET-pecypcoB.
http://www.rdb.or.id/-Karajgor wucue3amux W pEAKUX IEPHATHIX IOrO-
BOCTOYHOU A3zuu. M300pakeHUs NMTUIl KOKIOTO BUAA M KPaTKUE CBEACHHUS O HUX:
npeJnoiaraeMasi YMCICHHOCTh B paclpe/ielieHre TI0 CTpaHaM PerhoHa.
http://www.informika.ru/text/inftech/edu/edujava/biology/-6ecrnatabie
oOyyaroiue nporpaMmMbl o OMOJIOTHH.
ww.school-city.by/index.php?option=com_weblinks&catid=64&Itemid=88—
OMOJIOrHs B BOIIPOCAX U OTBETAX.
http://chashnikil.narod.ru/uchutil45.htm- Karamnor CCBIJIOK Ha

oOpazoBareinbHble pecypcbl MHTepHETa Mo pa3aeny «buonorus.



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 M OLIEHKA Pe3yJIbTATOB OCBOCHHUs 0011e00pa30BaTe/IbHOI
AUCHHUILINHBI

KOHTpOJ]L N OICHKA pPACKpPbIBAKOTCA YCPC3 IHCHHUIINIMHAPHBIC PC3YyJIbTAThI,
YCBOCHHBIC 3HAHUA U HpI/I06peTeHHBIe 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

pelenus 3aaa4 15,16,1.7,1.8 TectupoBanue
pohecCHOHAIBHON P2, Temsr 2.1.,2.2

JeSATENBHOCTH, P4, Tempr4.1.-4.4

IPUMEHUTEIBHO K

Pa3JINYHBIM 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 KoHcrnexTsl
KOJUIEKTHBE U KOMAaHJIE, P4, Temr1 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, Temnr 4.1.-4.4

3¢ (PEeKTUBHO AEHCTBOBATH
B UPE3BBIYANHBIX

P5, Temsr 5.1,5.2,5.3

CUTYyaIHsIX.

MK 1.3. OcymecTBisITh P 4, Temsi 4.1.- 4.4 TT-o/ ITpakTuueckue paboThI

nox6op BhInosiHEHHE  DK3aMEHAIMOHHOIO
TecTa

MOYBO0OPA0ATHIBAIOIINX,
MTOCEBHBIX, TOCAIOYHBIX U
yOOpOUYHBIX MaIlliH, a
TaK)Ke MallliH IS
BHECEHUS yI00OpEeHHIH,
CPEJCTB 3alUThl pACTEHUN
U yXoJa 3a




CEIbCKOXO03S1ICTBEHHBIMU
KyJIbTypaMu, B
COOTBETCTBHUH C
YCIIOBUAMU PaOOTHI.
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