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Pabouas nporpaMMa yuedHOM QMCUMNNKHE pazpaloTaHa Ha oCHoBe

- ':I]E!,.E[EP&FIEHEI"E rocvidpcTEEeHHOO ﬂﬁ'pHEDHHTE.‘ﬂI:HﬂFEI' CTaHIapPT4

(ganee - PTOC) nmo cOoeUHanbHOCTH CpedHEro nOpodeccHOHANEHOID
ofpazopanma (mamee - CII0)35.02.16 JKcoayaTanMa o PeMOHT
Ce/IbCKOXO03ANCTEEHHOH TeXHMKM ©H o00pyVAOBAHHA , VTEEPHIeHHOTO

npHkazoM Munodpuavikn Poccmiickoft $egepanun ot 15.11.2023 NeBe3
(zaperucTpHpoBaHHBIM B Musmcrinmy Poconn 15.12.2023 N276433);

- ‘I"EﬂEPMLHﬂFE rocviaapcTEEHHOrO 'I:I'ﬁ'I]E.E'DHE.TE'ﬂI:HﬂFﬂ CTaHIapPT4

cpegHero ofuero o0pa30BaHNA, VTEEPHAEHHOT0 NpHKazoM MHHHCTEpCTEOM
oOpazoeaHHA H Hayvkl Poconiickon Pegepanun ot 12 mar 2019 r. N2 413 (B
pegakiuuy oT 27 gekabpa 2023 r.);

- @egepanbHOH 00pa30BATENLHOM MpOrpaMMbl CpegHero oO0Lero

o0pazoBaHMA, VTEep#AeHHOH npHkazoM MuHnopoceeuweHus Foccun oT
18.05.2023 r. N2371(pep.oT, 19.03.2024), zaperucTpupoeasdoro 8 MuHIOCTE

Poccum 12.07.2023 Ne72428)

- [IpuMepHoR pabodel nporpaMMbel o0meodpazoBaTENBHON V4eOHOH
OUCUMILTMHEI «bHOMOrMA» OAAd OpoQeCcCHOHAABHBIX 00pas0BaTENbHEIX
OpraHU3anui, YTEepxaAeHHOoN COBETOM M0 OUEHKEe COAEDMAHMA H Ka4eCcTEBa

NpHMepHBIX pabodux nporpaMM obmeofpazoBaTeNsHOTD H CONHATBHO-

rYMaHHTAPHOTO LHKIOE CpejHero npodecCHOHANBHOrO O0PA3ORAHMA
GrREOY A0 HPTIO MpoTtoxkoa N26 ot «18» anpena 2025 .

OBcymgesa 1 og00pesa 53 3aceJalil IpegMeTHO- :
UHEJAOEOH HoMECCHE 00eodpazoBaTensHuX E E ;

AHCUAIANH

OnoToxon N2l
«29» aBrycra 2025 .
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1. OBIIASI XAPAKTEPHCTHKA PABOYEIl TIPOTPAMMUBI
OBIIEOBPA30OBATEJIBHOI TUCIATIINHBI « BHOJIOTHST»

1.1. MecTo AUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH nporpamMmbl
Clio

OOmeobpazoBatenbHas AMCUMITMHA « bUOTOTHSY SBNSETCS 00sM3aTETBHON YacThIO
0011e00pa30BaTENbHOr0 HUKIA 00pa30BaTEIbHON NPOrpaMMbl B COOTBETCTBUU C
dI'OC CIIO o CIELHAITBHOCTH «OKCIyaTanus 7} PEMOHT

CEJIbCKOXO3SCTBEHHON TEXHUKH U 000PYA0BAHUS»



1.2. I_Ie.lm H ILNTAHHPYEMBIC PE3YJIBTATHI OCBOCHHA THCHHILINHBIC

1.2.1. Heau THCHHUNIHHBI

Heaws: ¢QopmupoBaHue y 0O0yyarOLMXCs CHCTEMbl 3HAHUH O pa3IUYHbIX
VPOBHSX KU3HU CO 3HAHHUEM COBPEMEHHBIX IPEICTABICHHI O YKUBOH IMPUPOJE,
HABBIKOB TI0 TPOBEACHHIO OMOJIOTMYECKUX WCCIEAOBaHWi ¢ COOMIOACHUEM
ATUYECKUX HOPM, APryMECHTUPOBAHHOH JIMYHOCTHOM NO3UMLUU MO OEPEKHOMY
OTHOLIEHUIO K OKPY>KAFOIIEH Cpene.

3anaum:

* noiayyeHue (YHIAMEHTAIbHBIX 3HAHWH O OWOIOTMYECKUX CHCTEMAX
(Knerka, Opranusm, Ilonynsuums, Bua, DxocucTema); HCTOPHH  Pa3BHTHS
COBPEMEHHBIX TPEACTABICHHH O KUBOW MPUPOJE, BBIJAFOIIUXCH OTKPBITUAX B
Ouonornveckoit Hayke; ponM OMOJIOrMYECKOM Hayku B (OPMUPOBAHHUH
COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, METOAAX HAY4YHOrO
MTO3HAHMSI,

* OBJIAJICHUEC YMEHMSIMH JIOTHUECKHU MBICIMTh, 0OOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHUA B MPAKTUYECKOW JACATEIIBHOCTH JIIOACH, pa3BUTHU
COBPEMEHHBIX TEXHOJIOTHI;, ONMPEAENATh KHUBbIE 0OBEKTHI B TPUPOJIE; MPOBOIUTH
HaOIOIEHHUS 32 IKOCUCTEMAMH C LEJIBIO UX OTIMCAHMWS U BBISBJICHHS €CTECTBEHHBIX
W aHTPOIOTEHHBIX M3MEHEHWH, HaXOAWTh W aHAIM3WPOBATh HMH(POPMAIMIO O
JKABBIX 00BEKTaX;

* pa3BUTHE TMO3HABATEIILHBIX WHTEPECOB, MHTEJIEKTYAJIBHBIX U TBOPYECKHX
cnocoOHOCTeH 00ydYaromMxcs B MPOLECCe M3YUYCHHS OMOJOTMUYECKHX SIBJICHMIA,
BBIJIAIOIIUXCS  JOCTHIXKEHUH OMOJOrMM, BOLIEAWIMX B OOLICYEIOBEUYECKYH)
KYJIBTYPY; CJOKHBIX ¥ TPOTHBOPEUYMBBIX MYTECH Pa3BUTHS COBPEMEHHBIX HAYUHBIX
B3TJIAJI0B, UACH, TCOPHi, KOHLICMINKI, rUMoTe3 (0 CYLIHOCTH M MPOUCXOKICHUH
YKM3HH, YEJIOBEKA) B X01€ pabOThI ¢ pa3IMYHBIMH HCTOUYHUKAMHU WH(OpMaLnu;

* BOCIIUTAHUE YOEIKIEHHOCTH B HEOOXOIUMOCTH NO3HAHUS SKUBOI MPUPOBIL,
HEOOXOMMOCTH PALMOHAIIBHOTO TIPUPOIOTIONB30BAHUS, OEPEAKHOTO OTHOIIEHUS K
NPUPOJHBIM pecypcaM M OKpysKawoled cpene, COOCTBEHHOMY  30POBBIO;
YBAKEHHS] K MHEHHIO OMIMIOHEHTA MPU 00CY>KACHUH OMOJIOTHUECKUX MPOOIIEM;

* KUCNOJb30BAHUE MPUOOPETEHHBIX OWOJIOrMYECKUX 3HAHMA W yMEHUH B
MOBCEJHEBHOM JKW3HM JUIS OLEHKH TIOCJIEICTBHA CBOEH JEATENIBHOCTH (M
NEATENBHOCTU JPYTUX JIFOJEH) 110 OTHOIIEHHUIO K OKPYIKAKOIIECH Cpelie, 310 POBBIO
APYTUX JIIOAEH W COOCTBEHHOMY 370POBBIO; OOOCHOBaHHME M COOMIOJEHHE MEp
npoduiakTikd  3a00JieBaHWH, OKAa3aHWE MEPBOM MOMOINM MNPU  TPaBMax,
COOJTIO/IEHUE MTPABHII MMOBEJICHHUS B PUPO/IE.



1.2.2. Ilnanupyembie Ppe3yJibTaTbl OCBOCHHS 0011€00pa30BaATE/ILHONM
JUCcHUNIHHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocnose ®I'OC COO

Oco0boe 3HaueHNe AUCLUIUIMHA UMEET MpH (HGOpMUPOBaHUH W pazBuTuh OK
u [IK (OK yrazvisaromces us Hosoco maxema PI'OC CIIO 2022 2o0a no
npogeccun/ cneyuaibnocmu)



Koa v nHaumenoBanue
dpopmupyembix
KOMIIeTeHHI

Ilnavupyemsbie pe3yabTATbI OCBOCHUS AHCUHNJIHHBI

O6mue’

I[ncunrmﬂﬂapﬂblez

OK 01. Bribupatb
CIIOCOOBI pelneHHs
3amad
npodecCHOHANBHOH
HesTeIbHOCTH
NPUMEHHUTENBHO K
pa3IUYHbIM
KOHTEKCTaM

B 1acTH TPpYA0BOro BOCIIHTAHHS:

- TOTOBHOCTb K TpPyAY, OCO3HaHHE LEHHOCTH MacTepCTha,
Tpynoodue;

- TOTOBHOCTb K AKTHBHOHI [eATEIbHOCTH TEXHOJIOTHYECKOH H
COLIMAJIbHOM HAIPABIEHHOCTH, CIMOCOOHOCT HWHHMLIMMPOBATb,

IJIAHHPOBATHL H CaMOCTOATEIIBHO BBITNIQJIHATE TaKYIO
IeATENbHOCTD;
- HWHTEpeC K pasnu4HbiM  chepam  npodecCHOHANbHOI
IeATENbHOCTH,

OBnaneHue yHHBEPCANbHBIMH Yy4e€OHBIMH TIO3HABATENbHBIMH
IEUCTBUSAMMU:

a) 0a3oBble JOTHYECKHE TeHCTBHSA:
(opmynnposaTe U
npodieMy, paccMaTpHUBaThL €€ BCECTOPOHHE,
- YCTaHABJIMBATh CYIIECTBEHHbIH MPU3HAK WJIM OCHOBAHUS IJIs
CcpaBHEHHs, Knaccudukauu u 0000IIeHHS,

- CaMOCTOATEIIBHO AKTYaJIU3HpOBATH

- onpeaciiATe OENMH OeATCIIBHOCTH, 3adaBaThb IMMapaMETpPel H
KPUTCPHUH UX OJOCTHIKCHHS,

- BBIABJIIATH 3aKOHOMCPHOCTH H IMPOTHUBOPECUHA B
pacCMaTpHBACMBbBIX ABJICHHUAX,

- BHOCHTDb KOPPEKTHUBbBI B

pe3yIbTaToB

ACATCIBbHOCTD, OLCHHBATDH

COOTBETCTBHEC LHCIIAM, OLICHHUBATDb PHUCKH

- copmMHpOBaTh 3HAaHUS O MecTe W poiu OWUOJIOruH B
CHUCTEME  €eCTeCTBEHHBIX (hopMUpOBaAHUH
COBPEMEHHOH eCTeCTBeHHOHay4YHOH KapTHHBI MHpA, B
[O3HAHUHM 3aKOHOB TMPHUPOABI M PELIEHUH KU3HEHHO

HayK, B

BaKHbIX COLHAJIbHO-DTHYECKHX, SKOHOMHYECKHX,

SKOJIOTHYECKHX HpO6JIeM YEJIOBEYECTBA, A TaKXKE B
pelIeHn BOTIPOCOB palHOHAIBHOTO
MPUPOIONONE30BaHHs, B (OPMHPOBAHUM LIEHHOCTHOTO
OTHOLICHUST K TIPHPOZE, OOIIEeCTBY, YEJOBEKY; O BKJAme
POCCHACKHX M 3apyOeXHBIX VYEHBbIX -
pazeutue Owuosnoruy; (QyHKIMOHATBHOH TI'PaMOTHOCTH
4eJIoBeKa /I peIeH s JKM3HEHHBIX MPodeM,

- yMeTb BJaJeTb CHCTeMOIl OMOJIOTMYeCKMX 3HaHMIA,

Onomnoros B

KOTOpast BKJIIOYAeT:
OCHOBOIIOJIAraloIne OHOJIOTHYECKHE TEPMUHBI M ITOHATHS
(?KM3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BHI, TTOMYJISIHSI,
OHOLIEHO3, duocdepa; MeTabonu3M,
roMeocras, KJIETOYHBIi HMMYHHTET, OuWocHHTe3 Oelka,
OHOMOIUMEpHI,

3KOCHUCTEMa,
IUCKPETHOCTb, CaMOperyJsius,
CaMOBOCIIPOH3BEICHHE, HaCJIeICTBEHHOCTD,
H3MEHYHBOCTh, YHEPTO3aBUCHMOCTD, POCT M PA3BUTHE);

Ouonornveckue Teopuu: kierouHas Teopus T. IlIBanHa,

! YKa3bIBAIOTCA NMUHOCTHBIE U meTanpegmeTHble pesynbTatel U3 rOC COO (8 nocnegHeit pegakuumn ot 12.08.2022), popmupyembie 06weobpasosatenbHOR gUCLUNINHOIM

2 AucuunnuHapHele (NpegmeTHble) pe3ynbTaThbl yKa3biBaloTcA B cooTBeTcTBMU ¢ PTOC COO (B nocnegHeit peaakuuun ot 12,08.2022)




MOCJIEICTBHI NeATeIbHOCTH,

- pa3BHBaTh KPEATUBHOE MBILIJICHHE [IPU PEIIEHUH JKU3HEHHBIX
npodiem

0) 0a30Bble HCCIEI0BATEIBCKHE TeHCTBHSA:

- BJI/IETh HABBIKAMH Y4e0HO-HUCCIIEN0BATENLCKON U MPOEKTHOM
NeATeNIbHOCTH, HABBIKAMH pa3pelueHus npodem,

- BBIABJIATH HpH'-IHHHO-C.He,[[CTBeHHbIe CBA3H U aKTyEUIHSHpOBaTL
3a,r_1a'-1y, BBIABHUIATb FHHOT@Sy (5] peU.IeHI/IH, HAXOOHUThb
apryMEeHTBI Ui JOKa3aTeNbCTBA CBOUX YTBEPIKAEHMH, 3a1aBaTh
rnapaMeTpbl 1 KPUTEPHH PELUCHUS,

- aHAJIM3MPOBATh TOJYYEHHBIE B XOI€ PEIICHUS 3a1a4yu
pe3yNbTaThl, KPUTHYECKH OIEHHBATh MX JIOCTOBEPHOCTE,
MPOTHO3HPOBATH U3MEHEHHE B HOBBIX YCIIOBHSAX;

- yMeTb T[EePeHOCHTb 3HAHWUS B I[O3HABATENBHYID U
MPAKTHYECKYI0 00IaCTH KU3HEAEATeIbHOCTH,

- yMeTb HWHTErPHUPOBATH 3HAHHS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIABHUIaTh HOBBIE UJIEH, TPEIaraTb OPUTHHAIbHBIE TOIXOIbI
U peLIeHHS

- CHOcOOHOCTh

COLIMATIbHOM MPaKTHKE

WX HCIIOJNb30BaHUS B IO3HABATEIbHOH U

M Ilneiinena, P. Bupxosa, KJIOHaJIbHO-CEIEKTHBHOIO
uMmmyHutera I1 Dpnux, MM, Meunukosa, XpoMOCOMHast
Teopuss  HacnencteeHHocth . MopraHa, 3akoH
3apoaslimeBoro cxoncrea K. bapa, 3sontonnonHas Teopus
Y. JlapBuHaA, CHHTETHYECKAas TEOPHUsA IBONIOLMH, TEOPHs
antponorenesa Y. [lapsuna, teopusi OuoreoueHosa B.H.
CykauéBa, yuenus HMHM. Basunosa - o Llenrpax
MHOro00pasusi ¥ MPOMCXMKACHUS KYJIbTYPHBIX PACTEHUH,
A H. CeBepuoBa - 0 nyTsiX M HaNpaBICHHUSAX IBOJIIOLHMH,
B.H. Bepnaackoro - o buocdepe;

3aKOHbI (emnHO0Opa3ust MOTOMKOB IIEPBOIO IOKOJEHHMS,
pacleneHyuss NPU3HAKOB, HE3aBHCHUMOIO HAaCIEI0BaHHA
npusHakoB I Mengens, CUEINJIEHHOIO HacleqoBaHuUs
NPU3HAKOB U HapylleHus cueruieHus reHos 1. Moprana;
rOMOJIOTHYECKHX PALOB B HaCJI€ACTBEHHON N3MEHYHBOCTHU
H.H. Basunosa, reneruueckoro pasHosecust [k, Xapau u
B. BaiinOepra; 3apoabimesoro cxozxcrsa K. bapa,
Ouorenernueckoro 3akoHa J. I'ekkenst, @. Mrouepa),
MIPUHLHUIBI (YUCTOTHI FaMeT, KOMILJIEME@HTapHOCTH);
npaBwia (mMuHEMyMa HO.  JIuOuxa, »KOJIOrHuYecKoil
UIpaMuzbl Yucen, OoMacchl U 3HEpPIrun),

runote3bl (koauepatHoil AWM. OnapuHa, nepBUYHOrO
Oynbona [Ixx. Xonneiina, mukpochep C. doxkca, pudozuma
T. Yek),

- chopMupoBaTH YMEHHS pPACKpBIBATb COJEpIKAHUE
OCHOBOTIONATar0IINX OHOJOTHYECKUX TEOpHil M THIOTE3!
KJIETOUHOH, XPOMOCOMHOH, MYTaLHOHHOH,
3BOJIFOLIMOHHOMN, TPOMCXOXKAECHUS JKU3HM U YeIOBEKa;
BIQ/IEHHE CHCTEMOH 3HaHHI 00 OCHOBHBIX MeTOAax







HAYYHOTO TIO3HAHMS, WCIIOJNB3YEMBIX B OHONOTHYECKHX
UCCIIEIOBAHMAX JKUBBIX OOBEKTOB M 3KOCHCTEM ( ONTHCAHHE,
u3MepeHue, TpoBeneHue HabmomeHwii); cnocobamu
BBISIBJICHMA M OLEHKH AHTPONOT€HHBIX H3MEHEHHH B
HpUPOAE;

- cpopMHpOBATL YMEHHS PacKPbIBATh OCHOBOIOJIATAIOLIHE
Ounonornueckue 3akoHbI U 3akoHOMepHOCTH (I. Menpens,
T. Moprana, HH. Basunosa, J. I'ekkensa, @. MroJjuiepa,
K. Bbspa), rpaHumpl WX NPHUMEHHMOCTH K JKHBBIM
CHCTEMaM,

- YMETb BBIIEIATH CYINECTBEHHbIC IPU3HAKH !

CTPOEHHsT BHPYCOB, KJIETOK TMpPOKAPHOT H DYKAPHOT,
OIHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHH3MOB, BHIIOB,
OHoreoLeHO30B, SKOCHCTEM U OHOChEpHI;

CTPOEHHs OpraHOB M CHCTEM OpraHOB pacCTeHHil,
JKUBOTHBIX, HYeNOBEKa, MPOLIECCOB >KHU3HENesTebHOCTH,
MPOTEKAIOIIUX B OPraHU3MaxX pacTeHHH, >XHBOTHBIX H
4eNioBeKa;

OHONMOrHYEeCKHX TIPOLIECCOB: obmeHa BEIIECTB
(Metabonu3m), wHGOPMAIIHH W MpPEBpallleHHs >HEPrHH,
OposkeHusi, aBTOTPOPHOrO W TeTepOTPOYHOr0 THIOB
nuTaHus, POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeH03a,
raMerorenesa, 3MOpuoreHesa,  MOCTIMOPHOHAIBLHOIO
Pa3BUTHUS, PA3MHOKEHMUs, HMHAMBHAYAJBHOIO pPa3BUTHsA
opranu3ma  (OHTOreHe3a), B3aUMOIEHCTBUA  I'EHOB,
rerepo3uca;,  JIEHMCTBMI  HMCKYCCTBEHHOro  orOopa,
CTaOMIM3UPYIOIIETO, ABHKYIIETO H  Pa3spbIBAIOINETO
€CTECTBEHHOTO orbopa; aNIoNaTpU4eCKOro U
CHMITaTPHYECKOTO BUA0OOPA30BAHHA;, BIHAHUA ABHXKYIIHX







CHJI SBOJIOLIHA Ha reHO(dOHT MOMyIALUH,
IPUCIIOCOONIGHHOCTH OpPraHH3MOB K cpefe oOOHMTaHuA,
YepeoBaHHs HAMpaBIEHHWH HBOMIOLMH, KPYroBOpOTa
BELIECTB M NOTOKA 3HEPTHH B 3KOCHCTEMAX

- mpuUOOpecTH OMBIT NPUMEHEHHS OCHOBHBIX METOOB
Hay4yHOro IIO3HAHMS, HCIONb3YeMBIX B  OHOJOTHH:
HaOMIOOeHHS W OMHCAHHs JKHUBBIX CHCTEM, MPOLECCOB U
SIBJICHUH, OpPTaHH3allMHd W TIPOBENEHUs OMOJIOTHYECKOro
OKCIIEPUMEHTA,  BBIABIKEHHS  THIIOTE3,  BBISBIATH
3aBHCHMOCTH  MEXKIy  HUCCIEOYeMBIMH  BEJIMYHHAMH,
OOBSACHATH TOJYYEHHBIE PE3yJIbTaThl U (HOPMYIHUPOBATH
BBIBO/IBI ¢ UCMOAB30BAHMEM HAYYHBIX MOHATHH, TEOPUH H
3aKOHOB;

- chopMHpPOBaTb yMEHHS BBIIEIATh CYILIECTBEHHBIC
MPU3HAKK BHPYCOB, KJIETOK NPOKAPHOT M 3YKAapHOT,;
OIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHH3MOB, BHIOB,
OHOreoneHO30B H IKOCHCTEM, OCOOEHHOCTH MpOLIECCOB
oOMeHa BelleCTB W IMpeBpalleHHs 3HEePrHH B KIETKe,
¢oTocuHTE3a, MIACTHYECKOTO U SHEPreTHIecKoro oOMeHa,
XeMOCHHTe3a,  MHTO3a, Meiio3a,  OIIOJOTBOPEHHs,
pa3sBUTHA M Pa3MHOXKEHHS, WHAWBHIYAJbHOTO Pa3BHTHUS
opranuzma (oHTOreHesa), OopbObl 3a CylIECTBOBaHHE,
€CTECTBEHHOI0 ot0Oopa, BHI000pa30BaHus,
npucnocoONeHHOCTH OpPraHH3MOB K cpefe OOHMTaHus,
BIHSAHHUSA KOMIIOHEHTOB 9KOCHCTEM, AHTPOIOTeHHBIX
H3MEHEeHHil B  JKOCHCTEMax  CBOeH  MECTHOCTH,
KpPyroBOpOTa BELIECTB U MpPEBPAILEHHE SHEPrHH B
buocdepe;

- copmMHpOBaTE YMEHUSI MPUMEHATb MOJNYYEHHBIE 3HAHUSA







st 0OBsCHEHHS OMOJOTHYECKHX TMPOLIECCOB M SABJICHHH,
IJIsl TIPUHATHSA TIPAKTHYECKHX PEUIeHHH B MOBCEIHEBHOM
SKM3HM C IeJbl0  oOecrieueHHsi Oe30macHOCTH CBOEro
3I0pPOBbS M 3710POBbs OKPY KAIOUIUX JHOEH, coOmonenus
3I0pOBOro obpasza *KHU3HH, HOPM FPAMOTHOTO MOBEICHHS B

OKpYy3Karolei NPUPOIHOI cpene; TIOHUMAaHKE
HEOOXOIUMOCTH HCIIOJIb30BaHUs IOCTHKEHUIT
COBpeMeHHOH  Ouonormn u  OHOTEXHONOTHMH IS
PaLHOHAIBEHOTO TIPHPOIOTIOIb30BaHUS, yMeHHe
HCIIOJIb30BaTh COOTBETCTBYIOLIHE apryMeHTBI,

OMONOTMYECKYI0 TEPMHHOJIOTHIO W CHMBOJIMKY  JJIS
IOKa3aTe/bCTBa poncTBa OpPraHHU3MOB Pa3HbIX
CUCTEMATHYECKHX TPYMI;, B3aHMOCBA3H OPTaHH3MOB U
cpenbl  OOWTaHMA;, €OMHCTBA  YENOBEYECKHX  pac;
HeoOXOOMMOCTH 3710pOBOro 00pasa >KH3HHM, COXpaHEHUs
pasHoOOpasusi BHIOB M JKOCHCTEM, KaK YCJIOBHS
COCYIIECTBOBaHHsI IPUPOJIEI H YEJIOBEUECTBa,;

- chopMHpOBaTH YMEHUsI peinaTh OHONIOrHYecKHe 3a/1a4H,
COCTaBJISITb TEHOTHMHYECKHE CXEMbl CKPEIIHBaHHA JUIst
pa3HBIX THIIOB HACIIEIOBAHHWS NMPHU3HAKOB Y OPTaHH3MOB,
COCTaBJISITb CXEMbl MEPEHOCa BEIECTB H JHEPrHH B
IKocucTeMax (LN MHUTAHHS, MMHINEBLIE CETH), BLISABJISTH
NPUYMHHO-CIIEACTBEHHBIE CBSI3H MEXIY HCCIE€OyEMbIMH
OunonoruyeckumMu OOBEKTAMH, MPOLIECCAMH M SIBJIEHUSIMH;
Jenath BbIBOABI M MPOrHO3bI HA OCHOBAHUH TMOJNYYE€HHbIX
pe3yJIbTaToB;

- chopMHpOBaTE YMEHHS KPHTHYECKH  OLICHHBAThb
HHbOpMaLIHIO OHONIOrHYeCKOro colep:kaHus,
BKJTIIOYAIOIIYI0 TICEBJIOHAYYHBIE 3HAHHMSA W3 Pa3IHMYHBIX




HCTOYHHUKOB (CpeacTBa MaccoBOH HMHQOPMALHH, HAYyYHO-
MOMyJISIPHbIE MaTePHAJIbl), HHTEPIPETUPOBATH ITHYECKHE
aCreKThl COBPEMEHHBIX HCCIeIOBaHMH B  OHOJIOTHH,
MeQHuLUHHe, OHOTEXHOJIOTHH, PacCMaTPUBATh [IOOANLHBIE
HKOJIOTHYECKHe MPOOIeMbl COBPEMEHHOCTH, (POPMHPOBATH
M0 OTHOLIEHWID K HUM COOCTBEHHYIO TMO3ULMIO, YMEHHE
OLIEHUBATH ITHYECKHE aCTeKThI COBPEMEHHBIX
HCCAEN0BAHUH B 001acTH OHOTEXHOIOTMH U NT€HETHYECKHUX
TEX HOJIOTHIH (KIIOHHMpPOBAHHE, MCKYCCTBEHHOE
OIJIOAOTBOPEHHE, HANPABJIEHHOE HM3MEHEHHE TI'eHOMa M
CO3/1aHME TPAHCTEHHBIX OPraHM3MOB);

- chopMHUpOBaTh YMEHMsA CO37aBaTh COOCTBEHHBIE
MUCbMEHHBIE U YCTHbIE COOOLIEHHS] Ha  OCHOBE
Ouonornueckoii HHPOPMALMK U3 HECKOJIbKUX HCTOYHHKOB,
rPaMOTHO UCIIONB30BATh MOHATHIHBIN anmapar OMOIOTHH;
- yMeTb BBIABUIaTb THUIOTE3bl,  MPOBEPATH X
HKCIIEPHUMEHTAJIbHBIMH  CPEICTBAMHU, (OPMYyJIUpPYs Lefb
UCCIIeIOBaHHSI, AHATTM3HPOBATh MOJTYUYeHHbBIE PEe3YJIbTAThI U
IenaTh BbIBOIH,

- TMPHHUMATL Yy4YacTHe B HAyYHO-HCCIIENOBATEIbCKOM
paboTe 1o OMOIOTHH, SKOJIOTHH U MEIUIIHHE, TPOBOAHMON
Ha 0ase IIKOJIBHBIX HAy4HbIX O0WecTB u myOJHYHO
MPEACTABISATh MMOJYYEHHBIE PE3YJIBTATHl HA YYEHHYECKHX
KOH(EPEHLHSIX PA3HOIrO YPOBHS;

OK 02. Ucnons3oBaTh
COBpPEMEHHBIE
CpeaCTBa MOUCKA,
aHaIM3a u
MHTEpPIPETALINH

B obnacTi IeHHOCTH HAYYHOTO MO3HAHMUS:

- ¢(hOPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYHOLIETO
COBPEMEHHOMY VYPOBHIO Pa3BUTHS HAYKH M OOLIECTBEHHOM
MPAKTHKH, OCHOBaHHOTO Ha JManore KYJBTY],
CrIOCOOCTBYHOIIETO OCO3HAHHIO CBOETO mecTta B

- chopMupoBaTE yYMEHHUS  KPUTHYECKH  OLIEHHBATh
uHpopmMarHo OHOIOrMYECKOro COepIKaHMUS,
BKJIFOYAIOIIYK0 MCEBJOHAYYHbIE 3HAHHUA W3 Pa3IHYHBIX
UCTOYHUKOB (CpencTBa MAacCcOBOH MH(pOPMALMH, HAYYHO-
MOMyJNAPHBIE MaTePHAJbl), MHTEPIPETHPOBATh ITHYECKHE
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HH(OpMaLIUU 1
MH()OpMaLIMOHHBIE
TeXHOJIOTHH ISl
BBINIOJIHEHHS 337134
npodhecCHOHABHOM
NEATENbHOCTH

TIOJIUKYJIBTYPHOM MHUPE;
- COBEPLIEHCTBOBAHHKE SI3bIKOBOH M YUTATEJIbCKOM KYJIBTYPBI KaK
CpezacTBa B3aUMOEICTBUS MEKY JIIOJbMH U TIO3HAHUS MHPA,

- OCO3HAaHHE LEHHOCTH HAYy4HOH [eATeNbHOCTH, IOTOBHOCTb
OCYLIECTBJISIT MIPOSKTHYIO H HUCCJIEIOBATENBCKYIO AEATEbHOCTD
MHIMBHAYAJILHO U B IPYIINE;

OsnaneHve yHHUBEPCAJIbHBIMU Y4eOHBIMHM TO3HABATEIbHBIMU
JNIEHCTBUAMM:

B) pabora ¢ uupopmMaLHeii;

- BJIQIETh HABBIKAMU MOJY4YeHHs] MHPOPMALIMH U3 MCTOUHUKOB
Pa3HBIX THUIOB, CAMOCTOSITENIbHO OCYILECTBIATh NOUCK, aHAIU3,
CHCTEMATH3aLMI0 U MHTEPNPETALHI0 MHOOPMALMH PA3IHUHBIX
BUIOB U (JOPM TPeCTABIECHUS,

- co3maBaTb TEKCTbl B pasiuuHbIX (opMaTax ¢ y4erom
Ha3Ha4eHus: WHQOpPMALMH M LENeBOH ayauTOPHUH, BHIOHpast
ONTHMABLHYIO (GOPMY MPeACTaBIEeHHs U BU3YATH3aLNH,

- OLIEHHMBATh JOCTOBEPHOCTH, JIETMTHMHOCTH MH(OpMALHH, ee
COOTBETCTBUE [IPABOBLIM U MOPAJIbHO-3TUYECKUM HOPMaM,;
cpexncTsa HH()OPMALIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHII B PEIIEeHHH KOTHHTHBHBIX,
KOMMYHHMKATHBHBIX U OPraHH3allHOHHBIX 3a7a4 ¢ COOMoieHHeM

- HCIIOJB30BAaTh

TpeOOBaHMUI IPrOHOMUKH, TEXHHKH O€30MacHOCTH, T'MTHEHBI,
pecypcocOepeskeHusi, MPABOBLIX M JTHYECKUX HOPM, HOPM
uH(pOPMALHOHHOI 0e30MacHOCTH;

- BJIaJIeTh HaBbIKAMM PACIIO3HABAHMSI M 3alUUThl MH(OpMaLMHy,
WH(POPMAITHOHHOI 0€30TIaCHOCTH THYHOCTH

ACMEKTbl COBPEMEHHBIX HCCJIENOBaHMH B OWOJIOrHH,
MeIULHHE, OHOTEXHOJIOTHHY;

- HMHTEPHPETHPOBATH JTHYECKHUE ACTEKThHI COBPEMEHHBIX
HCCJIENOBAaHUI B OMOJIOrHH, MEIULMHE, OHOTEXHOIOTHH,
paccMaTpHBaTh rIO0AJIBHBIE JKOJOTHYECKHE MpoOseMbl
COBPEMEHHOCTH, (hOPMHMPOBATH MO OTHOIIEHHIO K HHM

CO6CTB€HHYIO MO3ULUHK), YMCHHE OLCHHBATL JTHYCCKHE

ACIIEKThI COBPEMEHHBIX HCCIIeI[OBaHHﬁ B 06nacm
6I/IOT8XHOHOFHH H FeHETHYCCKHUX TEXHOJIOTHI
(kIOHUpPOBaHUE, HUCKYCCTBEHHOE OMIOI0TBOPEHME,
HanpaBleHHOE  M3MEHEHME TI'€HOMa M CO3ZaHue
TPaHCTEHHBIX OPTaHU3MOB);

- chopMupOBaTH yMEHHsS CO34aBaTb COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOLIEHHS] Ha  OCHOBE

OHOJIOrHYeCcKOH [fIH(l)OpMaL[l/IlfI H3 HECKOJIbBKHX HCTOYHHKOB,
'paMOTHO HUCIIOJIB30BATH TMOHSATHHHBIH arrnapar OHoNIOorHH

OK 04. DdpdpexTuBHO
B3aUMOACHCTBOBATL H
paboTathb B

- TOTOBHOCTH K
CaMOOMNPENCIICHHUIO,
-OBJIaJICHHE HaBBIKAMH yueOHO-MCCIEN0BATENbCKOH, IPOSKTHOI

CaMOpPa3BHUTHIO, CAMOCTOATCIIBHOCTH H

CcO30aBaTh COOCTBEHHBIE
CcO00IIeHus OCHOBE
Ouonornyeckoi HHGOPMAIIHH U3 HECKOIBKUX MCTOYHHKOB,

- chopmupoBars
NHCbMEHHBIE U

YMEHHUsA

YCTHBIE Ha
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KOJIJICKTUBE
KOMaH/E€

U COLIUAJIbHON JesITeJIbHOCTH,

OBaanenue YHHBEPCAJIbHBIMHU KOMMYHHKATHBHBIMH
AEeHCTBHAMMU:

0) COBMECTHAS 1eATEIbHOCTD:

- TIOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW H
WHIUBUAYAJTBHON PabOTHI;

- MPUHUMATB LIEJIH COBMECTHOH EATENIbHOCTH, OPraHU30BbIBATh
¥ KOOPAMHUPOBATH IEHCTBUS MO €€ AOCTHIKEHUIO: COCTABISTh
NJaH JACUCTBUM, pacnpenensTb pOdM C y4eTOM MHEHUuM
YYaCTHUKOB 00CY’KIaTh Pe3yJIbTaTbl COBMECTHOI paboThI;

- KOOPAMHUPOBATH M BBIMOJIHATH Pa0OTY B YCJIOBHSX PEATBbHOTO,
BUPTYAJbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOAEHCTBUS,

- OCYLIECTBJIATb TMO3UTHUBHOE CTPATErHYeCKOe IOBEJEHHE B
Pa3JIMYHBIX CUTYALUSIX, MPOSIBJISITH TBOPYECTBO U BOOOPaKEHUE,
ObITh HHULIMATUBHBIM

OBaanenne YHHBEpPCAJIbHBIMHU PeryJasiTHBHbIMH
AEHCTBUAMM:

) NpUHSATHE ce0s1 U APYTUX JIIO/ei:

- MPUHUMATh MOTHUBBI U API'YMEHTHI JPYTUX JIFOACH MPU aHAIu3e
pe3yJIbTaTOB AEATEIbHOCTH,;

- MPU3HABATH CBOE MPABO U MPABO APYTUX JHOAeH Ha OMIUOKH;

- pa3BUBaTh CIOCOOHOCTb MOHMMATh MHP C MO3ULHH IPYroro

YCJIOBCKa

rpaMOTHO HUCIIOJIb30BATDb TOHSITUMHBIN anmnapar 61/10.]]01"]/[[/[;

- yMeTb  BBUIBUIaThb  TUIOTE3bl, MPOBEPATH  HX
HKCIEPUMEHTAJbHBIMU CpPeACTBAMH, (OPMyJIHPYsl LeJb
HCCJIEIOBAHMUS, AHAIM3UPOBATD MOJYYEHHbIE PE3YJIbTaThl U
JieNiaTh BBIBOJIB,

- TPUHUMATHh Y4YacTHE B HAYYHO-HCCIEIOBATEIbCKON
pabote no OMOJIOrUHU, SKOJOTHU U MEIULIMHE, TPOBOAHMOIL
Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB M MyOJUYHO
NPEACTABIISATh MOJyYEHHbIE PE3yJIbTaThl HA YUYEHUYECKUX

KOH(EpEHLHAX Pa3HOTO YPOBHS
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OK 07.
CopeiicTBoBaTh
COXpPaHEeHHIO
OKPYKaIOLIeH cpebl,
pecypcocOepeskeHHIO,
NPUMEHSTh 3HAHHS 00
M3MEHEeHUH KJIMMarTa,
NPUHLMITBI
DepexnMBoOro
NPOM3BOACTBA,

3¢ eKTUBHO
JIEHCTBOBATh B
Yype3BblYaiHbIX
CUTYaLHUsAX

B 00,12CTH 3K010rHY€CKOr0 BOCITHTAHHS:

- cpOpMHPOBAHHOCTb HKOJIOTMYECKOH KyJIBTYphl, [MOHHUMaHHUE
BIIMSIHUS COLIMAIbHO-9KOHOMHYECKUX IPOLIECCOB Ha COCTOSIHUE
NPUPOAHOII W COLMAaNbHON cpeabl, OCO3HAHHE TINIOOANBHOIO
XapakTepa SKOJOTHYECKHX MPOdIIEM;

- TUIAHUPOBAHUE W OCYLIECTBAEHHE NEHCTBHUH B OKPYXKarOLIEH
Cpeae Ha OCHOBE 3HAHUA LEJNeH YCTOWYMBOINO pPa3BUTHS
4eJIOBEYECTBA,

AKTUBHOE  HENPUATHE  JACHCTBMH,  MNPUHOCAILMX  Bpexd
OKpY’KaloLLeH cpene;

- YMEHHE MPOTHO3UPOBATH HEONArONMPHATHBIE 3KOJIOTHYECKUE
MOCNEACTBHA TNPEANPUHUMAEMBIX JE€HCTBHH, NPENOTBPALIAThH
UX;

- pacmipeHue 3KOJIOrHYECKOH

HalpaBJIEHHOCTH,

OIlbITa AEATEIbHOCTH

- OBJAJCHUC HABBIKAMHM YYCOHO-MCCIICAOBATE/IBCKON, MPOCKTHOW H
COLHAIBHOH ACATCIBHOCTH

- BJaneTb CHCTEMOH 3HaHMi 00 OCHOBHBIX MeTOHax
HAyYHOTO TO3HAHMS, HCIOJNB3YeMbIX B OHOJIOTHYECKHX
HCCIIEIOBAHUAX JKHBBIX OOBEKTOB H YKOCHCTEM (OIHUCAHHE,
IPOBEEHHUE criocobamMu

H3MepeHue, HaOmoneHuit);

BBISIBJICHUS. M OLEHKH AQHTPOINOIeHHBIX M3MEHEHHil B
NPUPONE;

- YME€Tb BbIIBJIATH OTJMYHMTENIbHbIE TPH3HAKH JKHBBIX
CHCTEM, B TOM 4HCIe rpuOOB, PacTeHHi, JKHBOTHBIX H
4eJI0BeKa; MPUCIOCOONIEHHOCTh BHAOB K cpene oOuTaHus,

abMOTHUECKHX U OMOTUYECKHX KOMITIOHEHTOB JKOCHCTEM,

B3aHMOCBSI3€i OpraHu3MOB B coo0IecTBax,
aHTPONOICHHBIX HM3MEHEHHM B 3KOCHCTEMax CBOEH
MECTHOCTH,

- yMETb BBIZIENISATh CyLLEeCTBEHHbIE [PU3HAKH
OMOJIOrHYECKHX [IPOLIECCOB! oOMeHa BEIECTB

(merabonusm), uHpoOpMaLUMU U IpeBpallEHHs SHEepPruu,
OposkeHus, aBTOTPO(HOr0 M TIeTepoTPOPHOro TUIOB
nuTaHus, (pOTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meiio3a,
raMeToreHesa, 3MOpHOreHesa, NOCTIMOPHOHAJIBHOIO
MHIUBHIYaJIbHOIO Pa3BUTHS

B3aUMONeliCTBHS

pa3BUTHA,
opraHu3mMa

Pa3MHOKEHHUSI,

(oHTOTrEHE3a), T€HOB,
orbopa,
Pa3pbIBAOIIETO

aJnonaTpruiIeCKoOro H

reTepo3mca, NEUCTBUI
CTaOMJITM3UPYIOLIETO,

orbopa,;

HCKYCCTBEHHOI'O
ABHZKYIIETO )51
€CTECCTBCHHOT'O
CUMIIATPHUYCCKOro BI/II[OO6pa,30BaHI/IH; BIIMAHHUA OBHXKYLIHX

cHn 3BOJFOLIMH Ha reHo(OHLI TIOMTY JIALIHH;
NpUCTOCOOIEHHOCTH OpPraHM3MOB K cpene OOMTaHwus,
YepeloBaHHs HAMpaBlIEHHIl 3BOJIOLHMH, KPYroBOPOTA

BELIECTB U MOTOKA SHEPTHHU B 3KOCHUCTEMAX
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IIK 4.1

B wactu Tpy10BOro BOCIUTAHMS:

-FOTOBHOCTB K AKTHBHON NeATEIbHOCTH TEXHOJIOTHYECKOI 1
COLIMAIBHOI HAMPABIEHHOCTH, CIIOCOOHOCTh HHULMUPOBATS |
MJIAHUPOBATH H CAMOCTOSITEJILHO BBITIOIHATH TAKYHO
HESATENBHOCTD,

-MHTEpeC K pa3iu4HbIM cdepam npodecCHOHATbHOM
NEATENLHOCTH, OBJIAIEHHE YHUBEPCANbHBIMHM Y4e€OHBIMH
MO3HABATENbHBIMH EHCTBHAMM

-CaAMOCTOATENBHO (POPMYJIMPOBATH M AKTYATM3HPOBATH
npobeMy, pacCMaTPUBATL € BCECTOPOHHE,

-BHOCHTb KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHHBATh
COOTBETCTBHE PE3YNILTATOB LIEJISIM, OLIEHHBATh PHCKH
MOCJEeACTBHIA.




-MMoAroTaB/JIMBAThb paﬁoqee MECTO, 06OPY£[OBaHHe, ChIpbE,
HUCXOOHbIE MaTepHaJibl B COOTBETCTBHUH C UHCTPYKLUHUAMH H
periiaMeHTaMHu.
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2. CTpyKTYpa H coaepxranue 001eo0pa3oBaTe/IbHOH JUCUHIIHHBI

2.1. O0beM AHCHHIIHHBI K BHABI Y4e0HO#i padoThI

Bup yuedHoii padoTbl

O0beM B yacax

Odbem 00pa3oBaTe/ibHOI NPOrpaMMbl JHCLHILIHHBI 144
TeopeTuveckoe o0ydeHue 70
[TpakTuyeckue/ naGopaTopHbIE 3aHATHS 60
CamocrosiTenbHas padoTa 4
KoncyabTanuu 4
ITpomexxyTouHasi aTTecTALHA (IK3aMeH) 6
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2.2. TemaTu4yecKHii NVIAH U COAEPKAHNE THCUHILTHHBI

HanmenoBanue Copep:kanue yueGHOro Mmarepuajia (0CHOBHOe U NpodecCHOHANBHO-OPHEHTHPOBAHHOE), Obbem | ®opmupyemble
pa3aesioB H TeM JadopaTopHbIe H NPAKTHYECKHE 3AHATHSA, NIPHKJIAAHOH MOAY.Ib (IPH HAJHYHH) 4aco0B | KOMIETEHLHH
1 2 3 4

Pazpen 1. Knerka — cTpyKTYpHO-(DyHKLIHOHA/ILHAS €IHHHLA }KHBOTO

Tema 1.1. OcHoBHOE conep:RaHHe

buonorus kak Teopernueckoe odyueHune: 4

HayKka buonorus kak Hayka. CBsA3b OMONOTHM C APYTHMH HayKaMu: Onoxumus, Onodusuka, OoHmka,
renoreorpadusi u 1p. Posb 1 MecTo GuoNOriK B JOPMHPOBAHHH COBPEMEHHON HAYYHON KapTHHBI MHPA. OK 02
3Hauenune Ouonornveckux 3HaHui. Mctopust Ononornu. 3HaueHHe MTOJOTHH TSt pa3BUTHs OHONOTHH U
MO3HAHUS MPUPOALL. MeTonbl LUTOIOrHH: MUKPOCKOIUS, Xpomatorpadusi, anekrpodopes, MeTo, MeYeHbIX
aromos, nuddepenuuanbHoe LeHTPUPYrHpOBaHHE, KyJIbTYpa KIETOK

Tema 1.2. O6mas | OcHoBHOe coaepKaHHe

xapakTtepucTHKa | Teopernueckoe oGyueHnue: 2

KH3HH PaszHooOpasue Ouocucrem. Opranusarus OHOIOrHYEeCKHX CHCTEM. Y POBHH OpraHH3alui OHOCHCTEeM:
MOJIEKYJISIPHO-T€HeTHUECKHUI, OpraHOUIHO-KJI€TOUHBIH, OPraHU3MEeHHbIH, NONYJISILIHOHHO-BUI0BOII, OK 02
3KOCHUCTeMHBII (Ouoreonenornueckuit), Ouocdepubiii. Hayku, usyuaromue Guonorudeckue oObeKTbI Ha
pa3HBbIX YPOBHSAX OpraHu3aluy >ku3HH. O0Ias XxapakTepUCTHKa KU3HHU, CBOUCTBA )KUBBIX cucteM. IIpoueccsl,
NPOUCXOIAIINE B OHocucTeMax

Tema 1.3. OcHoBHOE comep:RaHHe

buoJiornyeckn Teopernueckoe odyueHue: 2

Ba’KHbIC Xumuueckuii coctas kineTkd. Heopranuueckue BelecTsa KIE€TKH, MX OHOIOrHYecKas poib.

XHMHYECKHE Opranudeckue BelecTBa kietku. buonoruueckue nonumepsl. benku. Ctpykrypa u pyHkmMn OenkoBoi

COCAHHEHHS MOJIeKyJibl, DepMeHTEI, MPUHLMM KX AeHCcTBUs. YTIeBobl. bronornueckie (yHKLNHN YIIIEBOOB. OK 01
Jlunuaer. OOmmii nnan crpoenus. ['mapodunero-ruapododHse cBoiicTea. Knaccndukauus nunuaos. OK 02
Bbuonornyeckue Gpynxuuu aunuaos. AT®. Ctpoenue monekynst AT®. Buonoruyeckue Gynxkunn ATD OK 04
IIpakTHyecKHe 3aHATHA:
Pone Genkos, yriesonos U ;KHPOB B OpraHU3Me uesioBeka. BuraMuHel 1 OHONOrHYeCKH aKTHBHbIE 100aBKH, 2

HUX 3Ha4YC€HHE B YKU3HH OpraHHu3Ma 4e€JIOBEKA. T'uno- 1 aBUTAMHUHO3bI HUX MOCJIEACTBHS. Hpe,E[CTaBJ'[eHI/Ie




YCTHBIX COOGH.leHI/Iﬁ C r[peseHTaLmeii, MOATOTOBJICHHBIX IO IMEPEUHI0O HCTOUHHKOB, PEKOMEHIOBaAHHBIX
npenoaaBaTeaem

JIaGopaTopHble 3aHATHSA:

JIaboparopnas padora “Onpenesnenne ButamuHa C B IPOAYKTaX MATAHUS
[ToaroroBka BapMaHTOB OMbITA, HAOJIOIEHHE 38 KAYECTBEHHBIMH PEAKLIUAMH, 3arojiHeHne padboyeii
TaOnMIbl, HHTEPIpeTalis HaOMroqaeMbIX siBJI€HHH, GOPMYJTHPOBaHHE BBIBOJIOB

Jlaboparopuas padota « uapodunbHo-ruapododHbIe CBONCTBA JUITHAOBY
IMoaroToBKa BApHAHTOB OIbITA, HAOJIFOIEHHE H3MEHEHHS] PACTBOPUMOCTH JIMITHIOB, 3anoiHeHHe pabodeil
TabJIMLBI, MHTEPIIPETALIMS HAOMOJaeMbIX siBJIeHUH, (POPMYJIHPOBAHHE BLIBOAOB

Tema 1.4.
CtpykTypHO-
¢bynxkuuonanbHas
OpraHu3aunusa
KJIETOK

OcHoBHOE conep:raHHe

TeopeTwlecxoe Oﬁy‘leHHe:

Knerounas reopus (T. IlIsann, M. Illneiinen, P. Bupxos). OcHOBHbIE [TOJI0KEHUs COBPEMEHHOI! KJIETOUHOIH
TEOPHH. THIbI KIETOK: OYKapHOTHYECKasA U MPOKAPHOTHYIECKAs. CpaBHI/lTeﬂbHaH XapakTepHUCTHKA KIIETOK
IYKapHOT (pacTHTENbHOMH, ;KkUBOTHOM, rpubHOit). Crpoenue npokapuornueckoi kierku. OcobeHHoCTH
CTpOeHust reTepoTpodHOIT 1 aBTOTPOHOI TPOKAPHOTHIECKHUX KIIeTOK. CTpoeHHe IU1a3MaTHYeCKOH
memMOpaHnbl. TpaHCIOPT BelecTs Yepes MIa3sMaTHIecKy MeMOpaHy: NacCUBHBIIH U aKTHBHBIN. DHIOLHUTO3!
MUHOLUTO3, (harounTo3. Jk3ounTo3. O0onouka win kierouHas creHka. CTpykrypa v QyHKIMH KIIeTOYHOMH
CTeHKH pacTeHHi, rpudoB

Hurorasma. Lurozons. LHurockener. OnHoMeMOpaHHbIe OPraHOUIbI KJIETKH: SHIOIIA3MATHYECKas CeTh
(DI1C), anmapat ["onbaku, THM30COMBIL, IEPOKCUCOMBI, BAKYOJIH PACTUTENBHBIX KieTok. CTpoeHue u
GyHKIMH oqHOMeMOpaHHBIX OpraHouaoB KieTku. Kierounsii cok. Typrop.

[ToryaBTOHOMHBIE OPTraHOUABI KJIETKH: MUTOXOHAPUH, TUIACTHIBL. XJIOPOILIACTHI, XPOMOILIACTEI,
JIEHKOIIACTEI, UX CTpOeHHe U (PYHKUWU. S nepHBbIil armapar KJIeTKH, CTPOSHHE U (DYHKLIUH.
HememOpaHHbBIE OpraHOUIBI KJIETKH: PHOOCOMBIL, MUKPOTPYOOUKH, KJI€TOUHBIH LeHTp. OpraHouabl
IOBWKEHUS. PECHHUYKH U KTIyTHKH. CTpoeHne u GyHKUHH HeMeMOpaHHBIX OPraHOUIOB KJIETKU

JIaGopaTopHbie 3aHATHSA:

Jlabopatopuas padora «CtpoeHue KieTku (pacTeHuUs:, )KHBOTHbIE, IPUObI) U KJIETOUHbIE BKIIIOYEHHS
(kpaxma, KapOTHHOWIbL, XJIOPOIIACTbI, XPOMOILIACTHI)»

[Tpuobperenue omnbiTa NPUMEHEHUs! TEXHUKH MHKPOCKOIIMPOBAHUS IPH BLITIOJIHEHUH J1a0OpaTOpHLIX padoT.
[Tonroroska MHKpOIIpenapaTos, HaOr0IeHHe ¢ TOMOLLBI0 MUKPOCKOIIA, BbISBJICHHUE Pa3IUUNN Mex 1y

OK 01
OK 02
OK 04
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M3y4aeMbIMH OOBEKTAMH, HHTEPIIPETALINS HADIOAeMbIX SBJIEHUI, POPMYIHPOBaHHE BBIBOJIOB

Jlaboparopuas padora «IIpoHuuaemocTs MeMOpaHsb! (I1J1a3MOJIH3, JerIa3MOJIH3 )»

Hpno6pe’reﬂne OIIbITa NPUMEHEHUS TEXHUKH MUKPOCKOIIHPOBAHUA IIPH BBINTOJHECHUH J'la60paT0prlX pa60T.

[MoaroroBka MUKpPONpPenapaToB, HAOIKIEHHE C MOMOLIBK) MUKPOCKOIA, BbISBJICHHE PA3JIMYHl MEXKTY
M3y4aeMbIMH 00BEKTAMH, HHTEpIIpeTaLns HaOMOAaeMbIX sBJI€HHH, (POPMYIHPOBAHHE BBIBOJIOB

Tema 1.5. OcHoBHOE coaepRaHHe
CrpykrypHo- Teopernueckoe o0yueHue:
dynkunonaabubl | CtpoeHue XpoMocoM. XPOMOCOMHBIH HA0OP KJIETOK, TOMOJIOTHYHbBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
e paxkTopbl rarIouaAHbIH U aunionaHelii Habop. Hyknennossie kucnorel. JJHK u PHK. CtpoeHune HyKI€HHOBBIX OK 01
HacjaeacTBeHHoCT | kucnot. Hykneoruasl. KomnnemenTtapHbie azotucteie ocHoBanus. [1papuno Yapradda. Crpykrypa JIHK — OK 02
H nBoiiHas cnupanb. MectoHaxoxnenue u ouonorndeckue Gyukuun JJHK. JIHK-3kcneptuza. Buas PHK.
®yukuuu PHK B knetke
IIpakTHYecKHe 3aHATHA:
Pewenue 3a1a4 Ha onpeneeHne nocae10BaTeIbHOCTH HYKJIEOTHI0B
Tema 1.6. OcHoBHOE conep:RaHHe
Mpouneccer Teopernueckoe o0yueHue:
MATPHYHOIO Martpuunsiii cuates JJHK — penmukarms. [punuune: permmkauuu JITHK. Mexanusm permukaumnn JIHK.
CHHTE3a Penapaums JIHK (nopennexkatuBHas, nocTpenyiekaTiBHas). Peakunun MaTpuyHoro cuHTesa. [IpuHimn
KOMIJIEMEHTAPHOCTH B peakiusax maTpuuHoro cuutesa. JIHK u renbl. 'eneTnueckuii kos, ero CBoicTBa. OK 01
Tpanckpunuus — marpuunblii cuaTe3 PHK. Tpancnsauus u eé stanel. ¥Ycnosust OuocunTesa Oenka. OK 02
Ctpoenue T-PHK u konuposanue amuHokucnot. Ponb pubocom B OnocuHTese Oenka
I[IpakTHYecKHe 3aHATHSA:
Perienne 3a1a4 Ha ONpeesieHHe MOCIeI0BATEIbHOCTH aMHUHOKHUCIIOT B MOJIEKyJie OeJka.
Perienne 3a1a4 Ha ONpeesieHHe MOCIeI0BATEILHOCTH AMIUHOKHUCIIOT B MOJIEKyJie Oelika B ciiydae
HU3MEHEHMs NOCAeN0BaTebHOCTH HykiaeoTuaos JHK
Tema 1.7. OcHoBHOE conep:RaHHe
Hexknerounbie Teopernueckoe o0yueHune: OK 02
(hopMBI KH3IHH Bupycel — HekierouHble (hOpMbI JKM3HU U o0uraTHble napasutbl. CTpoeHue MPOCThIX U CIOKHBIX BUPYCOB, OK 04

perposupycos, bakrepuodaros. XKuznennsiii unkn JHK-conepkamux supycos, PHK-conepskamumx
BUpYCOB, OakTepuogaros. BUY, renatur uenoseka.
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bakrepun. O0mas xapakrepucruka. ITonsitue mwramm. Bupycel u dakrepun: ¢X0ACTBa U pa3Ivyus

IIpakTHYeCcKHE 3AHATHSA:

BupycHele u 6axrepuanbHbie 3a0oneBanus. OOmmne NPUHLHIBI UCIIONB30BAHHS JIEKAPCTBEHHBIX BEIECTB.
OcobeHHoCcTH NPUMEHEHHs] aHTUOHMOTHKOB.

IIpencraBnenue yCTHBIX COOOLIEHUIT C MPe3eHTANell, TOATOTOBIEHHBIX MO MePEYHIO HCTOUYHHKOB,
pPeKOMEeH/IOBaHHBIX MIPeroaBaTeNieM

Tema 1.8. OcHoBHOE comep:RaHHe OK 02
Odmen BemecTs H | Teopernyeckoe o0yueHue:
npeppalueHue AcCCUMMIISILIMA U IUCCUMMIISLIHSI — IBE€ CTOPOHBI MeTabonu3ma. Tunbl oOMeHa BelecTs: aBTOTPOQHBIN I
JHEPrHH B KJIETKe | reTepoTpoHbIii, a3po0HbIi 1 aHaspoOHbIi. DHepreTudeckoe odecnederue kieTku: npespauenne AT B
o0MeHHBIX nporeccax. PepMeHTATUBHBIN XapaKTep peakuuil KJIeTOYHOro MeTadonu3ma
IlepBuuHBIT CUHTE3 OpraHUYECKUX BellecTs B kieTke. [Inacrudeckuii oOMeH. PoTocuHTe3. XEeMOCUHTES.
AnaspoOHbIii 3HEpreTHueckuii 0dmMeH. AnaspoOHble opranusmbl. bpoxkenue, aBTOTpodHbBII 1
reTepoTpodHbI THIT MUTaHKUA, AHa3POOHBIE MUKPOOPTaHU3MbI KAK OOBEKTHI OMOTEXHOJIOTHH. JTarbl
sHepreTryeckoro odmena. [nkonus. Bruonornyeckoe okHcieHHe, WIH KJIETOYHOE /IbIXaHHE
Tema 1.9. OcHoBHOE coaepRaHHe
/Ku3HeHHbIH Teopernueckoe o0yueHune:
HHKJ KJIeTKH. KneTounslit uukn, ero nepuoasl U peryasauus. [lepuons: uarepdasb ux ocodennoctu. Juddepenunanus
Muro3. Meiio3 KJIETKH M apecT KJIeTo4HOro uukna. Jlenenue knetku — Mmuro3. CTaguy MUTO3a U ITPOUCXOALINE MTPOLIECCHI. OK 02
Kapuoxkunes u nurokuses. buonornueckoe sHaueHue MuTo3a. Melios — penyKLHOHHOE AeNeHNE KIETKH. OK 04
Cranuu Meiioza. Meiio3 — oCHOBa noJioBoro pasMuokeHus. [loBeneHune xpoMocoMm B Melo3e.
Kpoccunrosep. buonorudecknii cmpicn meiiosa. I dexTs! Meiioza. Meiio3 B )KU3HEHHOM LIUKJIE
OpPTraHH3MOB
Pa3pgen 2. Crpoenne u (pyHKIIHH OPraHu3Ma
Tema 2.1. Conepxanue
Ctpoenue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAePKAHHE TEOPETHYECKOro 00yUeHHs OK 02
OpraHuzma OnHoxkserouHble opraHu3Mel. KojloHHaNbHbIe OpraHn3Mbel. MHOrok/1eTouHbIe Opraiu3mMel. Bzanmocssisb OK 04
4acTeil MHOrOKJIETOYHOro opranusma. @yHkius. OpraHbl U CUCTEMbl OPraHOB. AMaparhl OPraHoB. K41

I'omeocTas OpraHmu3ma H €ro noaacpKaHue B MPOUECCe XKUZHEACATECIIBHOCTH.

(DYHKLII/]OHELHBH&H CHUCTEeMa OpraHoOB. Tkanu paCTeHI‘Iﬁ. TkaHH KUBOTHBIX H YeJIOBEKa. Opl"aHbI paCTeHHﬁ.
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OpFaHbI H CUCTEMbI OPTraHOB YKHBOTHBIX U YC€JIOBCKA. 3HaueHune Onopbl, ABUXKECHHA, MUTAHUA, NbIXdHUS,
TPaHCIIOPTa BELICCTB, BBIACIICHNA, 3alIUTHI. 3HaueHue MPOABJICHHA pasApaXKUMOCTHU U PETYJIAHA

OcHoBHOE cOaep:KAHHE MPAKTHYECKOT0 3AHATHS:

Teopus knoHanpHO-cenekTHBHOro UMMyHurera I1. Dpnuxa, M.M. Meunukosa. MH(peKIHOHHbIE
3aboneBanus U snuaeMus. Baxxneiinue snuaeMun B ICTOPUH deloBeuecTBa. BakumMHaLMA Kak
npodunakTika HHQeKUHOHHbIX 3a001eBaHuil.

[IpencrasneHue yCTHBIX coOOLIeHNUIT ¢ npe3eHTaluuell, MOArOTOBISHHBIX 10 NIEPeYHI0 HCTOUHHKOB,
PEKOMEHIOBAHHBIX IIPEIOaBaTesIeM

Tema 2.2. Conep:xranue
DopMbl IIpodeccHoHATEHO-OPHEHTHPOBAHHOE COleP:KAHHE TEOPETHYECKOIr0 00yYeHHs OK 02
PA3MHOKEHHUS DopmbI pa3MHOKEHHsT OPraHu3MOoB. becrosioe u nmoyoBoe pazMHoKeHHe. Buabl 0€cronoro pa3MHOKEHHS: K4 1
OpraHUu3MoOB MIPOCTOE AeNeHHe HaBOe, TIOUKOBaHHEe, Pa3MHOKEHHE CTIOPAMH, BEre€TaTUBHOE PA3MHOKEHHE,
¢dparmenTanys, knonuposanue. [logoBoe pasmMHOKEHNE.
Tema 2.3. OcHoBHOE conep:RaHHe
Onrorenes Teopernueckoe o0yueHune:
KHBOTHBIX H ["amerorenes y skuBoTHbIX. CriepmaroreHes 1 ooreHes. CTpoeHue NoJjoBbIX KieTok. OriogoTBOpeHne 1
YyeJ10BeKa aMOpHOHANILHOE pa3BUTHE KUBOTHBIX. [lapreHorenes. ImOpuorenes (Ha npumepe nanuerHuka). Cranun OK 02
samOpuorenesa OK 04
Poct u pazeutue skuBoTHBIX. [locTamOpuonaneHeiii nepuoa. [psimoe u HenpsMoe pazputHe. Pazputhe ¢
MeTaMop(o30M y OeCrO3BOHOUHBIX M TTO3BOHOYHBIX KHBOTHBIX. CTaMH MOCTIMOPHOHAIBHOTO PA3BUTHS Y
’KUBOTHBIX W uenoBeka. [leproanr oHTOreHes3a yenopeka. buojornueckoe crapeHre U CMepPTh.
I'epoHTONOrNUS
Tema 2.4. OcHoBHOE comep:RaHHe
OnTorenes Teopernuueckoe ody4eHue: OK 02
pacTeHuH ["amerodut u cniopodut. PasMHokeHHe U pa3BUTHE BOOOpPOCel. Pa3MHOKeHHEe U Pa3BUTHE CIIOPOBBIX OK 04
pacrenuil. PazMHOXKeHHe U pa3BUTHE CeMeHHbIX pacTeHuil, Poct. Ilepuoael oHTOreHes3a pacteHuii
Tema 2.5. OcHoBHOE conep:RaHHe
OcHoBHBIE Teopernueckoe o0yueHune: OK 02
MOHSITHS ['eHeTHKa KaK Hayka O HaCIEJICTBEHHOCTH U U3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE F€HETHYECKUE TTOHATHS
reHeTHKH 1 cuMBouibL. I'eH. ['enotun. @enotun. AnsenbHble reHbl. AlbTepHaTHBHbBIE MPU3HAKU. JIOMMHAHTHBIH U
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peueccuBHbIi npusHakyu. I'omo3urora u rerepozurora. Yucras nunus. T ubpuabl. OCHOBHBIE METO/bI
FeHEeTHKH, THOPHAOIOrHYECKHIH, INTOIOrNYECKHE, MOJIEKYJIAPHO-TeHETHYECKHE

Tema 2.6. OcHoBHOE conep:RaHHe
3axonomepnoctn | Teoperunueckoe o0yuenue:
HACJIeA0BAHHA 3akoHOMepHOCTH oOpazoBanus rameT. 3akonbl [ Mennensa: MonoruOpunnoe ckpeurmBanue. [Ipasuno
JOMUHHUPOBAaHMA. 3aKOH €AMHO00pa3us MEPBOro MOKOJMEHUA. 3aKOH PacIIerIEeH s TPU3HAKOB. OK 02
[{uTonoruyeckne OCHOBBI MOHOTHOPHIHOTO CKpeIMBaHus. | MmoTe3a YMCTOTH rameT. AHaTH3HpYoIIee OK 04
ckpemnBanue. JIuruOpuanoe ckpemyBanie. 3aKOH HE3aBHCHMOTO HACIEN0BaHHA NIPH3HAKOB. K 4.1
[TonurubpunHoe Hacnea0BaHUE U €r0 3aKOHOMEPHOCTH '
IIpakTHYecKoe 3aHATHE:
Pewenue 3a1a4 Ha onpeneneHue BEPOATHOCTH BOSHUKHOBEHHS HACIIECTBEHHBIX MPU3HAKOB ITPH MOHO-,
IH-, MTOJTUTHOPUAHOM U aHATH3UPYIOLIEM CKPEIHBAHHN, COCTABICHNE TeHOTUITHYECKHX CXeM CKpEIHBAHUSA
Tema 2.7. OcHoBHOE conep:RaHHe OK 01
BszaumopaeiictBue | [IpakTHueckoe 3aHATHE: OK 02
reHoB Pemenue 3a1a4 Ha onpezneneHye BEPOATHOCTH BOSHUKHOBEHHS HACJIECTBEHHBIX TPH3HAKOB MIPH
Pa3IMYHBbIX THIIAX B3aUMOJEICTBHS I'€HOB, COCTaBJIEHHE NeHOTUIIHUECKUX CXeM CKpellMBaHUs
Tema 2.8. OcHoBHOe cogep:RaHHe
CuenJjieHHoe TeopeTnueckoe o0yueHue:
HacjieaoBaHHe 3akonsl T. Moprana. CueruieHHOe Hac/ieAOBAHKUE T€HOB, HapyIIEHHE CLeIUIeHUs. XpOMOCOMHAs TEOPHSsI OK 01
NPH3HAKOB HaclleICTBEHHOCTH. | 'eHeTHUeckoe kapTHpoBaHie XpomocoM. Hcrons3oBaHue KpOCCHHIoBepa 1Jis OK 02
COCTaBJIEHHS TeHETHYECKHX KapT XPOMOCOM K 4.1
IIpakTHYecKkoe 3aHATHE:
Peinenue 3ama4 Ha onpeneneHne BEpOATHOCTH BOSHUKHOBEHHS HACIEICTBEHHBIX MPH3HAKOB MPH
CIIETJIEHHOM HAaC/I€I0BaHHH, COCTABIEHHE TeHOTHITMYECKHX CXEM CKpeIMBaHHUs
Tema 2.9. OcHoBHOE conep:RaHHe
Ienernka noja TeopeTuueckoe o0yueHue:
XPOMOCOMHBIH MEXaHU3M OTPeAEICHUs Moaa. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. [ 'OMOramMeTHblii 1 OK 01
rereporameTHsbli noj. ['eHeTuyeckas CTpykTypa rnojoBbIX XpoMocoM. HacnenoBaHue npu3HaKkoB, OK 02

CLECIIJICHHBbIX C MMOJIOM

IIpakTHYeCcKHE 3AHATHSA:
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MOJIOM, COCTABJICHHE MCHOTHIMTHMYCCKHUX CXEM CKPECIIUBAHWSA

Pewenue 3anau Ha onpeacJaCHUE BEPOATHOCTH BO3BHUKHOBCHHUA HACJICACTBCHHBIX MPHU3HAKOB, CLCIVICHHBIX C

Tema 2.10. OcHoBHOE conep:RaHHe
I'eneTuxa Teopernueckoe o0yueHune:
YyeJ10BeKa Kapuorun yenoseka. MeTosbl M3y4e€HHS TE€HETUKH YEJIOBEKA: FeHEaNOrHYeCcKHii, ONM3HELOBbIH,
LIUTOT€HETHYECKHIT, OMOXUMHYECKHUH, MOMyIALMOHHO-cTaTHCTHYeCKUH. HacnencTeeHHble 3aboneBanns
yenoBeka. [ eHHble 1 XpoMocoMHBIE O0NIe3HH uenoBeka. bonesHu ¢ HacaenCTBeHHOI OK 01
MpeapacnoNoKeHHOCThI0. 3HaUeHHe METUIIHHCKOH NeHETHKH B MPEIOTBPALICHHH H JICUEHHH TeHETHYECKHX OK 02
3a0osieBaHMIl YeIOBEKa
I[pakTHYecKHe 3aHATHSA:
Pewenue 3a1a4 Ha onpeneneHue BEPOATHOCTH BOSHUKHOBEHHSI HACJIEICTBEHHBIX MPU3HAKOB, UCTIOJb3YsI
METO/Ibl T€HETHKH YeJIOBEKA, COCTABIIEHHE TeHOTHITHYECKUX CXeM CKpeuuBaHus. [Ipencrasnenne yCTHBIX
co0O1IeHMI ¢ MPEe3eHTALNEH O HACIEACTBEHHBIX 3a00IeBaHHUAX YEIOBEKA
Tema 2.11. OcHoBHOE conep:RaHHe OK 01
3axonomeproctn | [IpakTHuecKHEe 3AHATHS: OK 02
H3MEeHYHBOCTH Perienue 3a1a4 Ha orpezesieHHe TUIIA MyTaLl|K [IPH [1epefaye HaCIeACTBeHHbIX IPH3HAKOB, COCTaBJIeHHE OK 04
IeHOTUITHYECKHUX CXeM CKpeLBaHus
Tema 2.12. OcHoBHOe coep:RaHHe
Cenexuus Teoperuueckoe odyuenue:
OpPraHU3MoB Cenexius kak Hayka. MeTosel cenekiimoHHOMN paboTsl. ['ereposuc u ero npuunHbl. MckyccTBeHHBII 0TOOD:! OK 01
MaCCOBBIH M MHAMBUAYAJbHBIA. JTanbl KOMOMHALMOHHOI cenekuuu. CopT, MOpoaa, TaMm OK 02
ANropuTMBI pelieHHe 3aa4 Ha orpesiesieHHe BO3MOKHOIO BOSHUKHOBEHMS HaclleICTBEHHBIX TPU3HAKOB 110
CeJIeKLINH, COCTaBJIeHHEe M'eHOTUIIHYECKUX CXeM CKpeIlUBaHUs
Paspen 3. Teopus 3B0IIOLHH
Tema 3.1. OcHoBHOE conep:RaHHe
HcTopun Teopernueckoe odyueHue:
IBOJIUHOHHOrO | [lepsble HBONIOLMOHHBIE KOHUeNMH. I'panyanucrudeckas ssoionronHas konuenuus 2K.B. Jlamapka. OK 02
yueHus JBokyiue cuibl sBonmonnn. Kpeaunonusm u tpancopmusm. Cucrematuka K. JIuHues u e€ 3HaueHNe Ais OK 04

(GOPMHPOBAHUS HIEH IBOJIOLIMH
[MpeanocbuIKK BOZHUKHOBEHUS JapBUHU3MA. DBOIOLNS BUAOB B nipupoae. boppda 3a cyuecrsoBanue.
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EcrectBennslit 0TOOp. JluBepreHuus npu3HakoB u Bupoodpasosanne. OCHOBHBIE MONOKEHHS
CUHTeTHYECKOH Teopun sBoaouuu (CTI). Ponb 3BONMOLMOHHON TeOpHH B (POPMUPOBAHUH HAY4YHOMH
KapTHHbI MHPa

Tema 3.4.
Bo3HuKHOBEeHHE H
pPa3BHTHE JKH3HH
Ha 3emJie

OcHoBHOE conep:RaHHe

Teopernueckoe o0yueHune:

['MnoTess! 1 TEOPUU BO3HUKHOBEHHS JKU3HH Ha 3eMJle: KPeallioHH3M, CaMONPOH3BOIbHOE (CITOHTAHHOE)
3apOKA€HHE, CTALIMOHAPHOE COCTOSIHUE, TaHCepMus, Ononos3. Hayano opraHnueckoit 3BOTIOLIHH.
[TosiBneHMe NepBbIX KIETOK. DBOIOIHMA MeTabONMN3Ma. DBOMIOIHA NEPBbIX KaeToK. [IpokaproTe! 1
sykapuoThl. [Iponcxokienne MHOTOKIETOUHBIX OPraHu3MOB. BO3HHKHOBEHHE OCHOBHBIX 1[APCTB 3YKapHOT.
OcHOBHBIE YepThl 3BOJNKOLIMH PACTUTENBHOIO MUpa. OCHOBHBIE UEPThI 3BOIOLIHH JKMBOTHOTO MHpa

HpaKTH‘leCKl/le 3AHATHA:

HpeﬂCTaB.ﬂeHHe YCTHOIO COO6LLI€HI/[$I H JICHTBI BPpEMCHH 11O OCHOBHBIM 3TallaM BOSHHMKHOBCHHUA U PA3BHUTHA
JKHUBOTHOI'O M paCTUTEIBHOTO MHpPa, MOArOTOBICHHBIX ITO NEPEYHIO HCTOYHHKOB, PCKOMCHIOBAHHBIX
npenogaBaTcicem

OK 02
OK 04

Tema 3.5.
IIpoucxo:xkaeHune
YeI0BeKa —
AHTpONoOreHes

OcHoBHoOE conep:RaHHe

Teopernueckoe o0yueHune:

Antpornonorust — Hayka o uyenoseke. Cucremariueckoe nojoxeHnue yenoseka. CxoncTso yenoseka ¢
JKUBOTHBIMU. OTJINYHS YeJIOBeKa OT KUBOTHBIX. [IpAMOX0KIeHHEe U KOMIUIEKC CBSI3aHHbBIX C HUM
npu3HakoB. Pa3BuTHe rosoBHOro MO3ra U BTOpPOi CHrHallbHOMN crcTeMbl. COOTHOIIEHHEe OHOIOrHYeCKHX U
COLHANBHBIX (DAKTOPOB B AHTPOIIOreHEe3e

OcHoBHbIE CTaINH aHTpOroreHes3a. [puonurexu — npeaky uyeaoBeKa 1 4elloBeKooOpasHBIX 00e3bsiH.
[IpoToaHTpon — NpeiiecTBeHHUK YelloBeka. ApxXaHTpor — ApeBHeimuil uenosek. [laneoantpon — npeBHUil
yenosek. HeoaHTpomn — uenoBek COBPEeMEHHOIO THITA. DBOJIIOLNS COBPEMEHHOI'O UeJIOBeKa.

Yenoseueckue pacbl. OCHOBHbIE OOJIbLINE PAChl. €BPONEOHHAs (€BPa3HICKas), HErPO-aBCTPAIONIHAS
(3KBaTOpHANbHAS ), MOHIOJIOMIHAS (a3MaTCKO-aMepUKaHCKasi). Bpemst 1 MECTO BO3HUKHOBEHUs
YyeJ0BeueCcKHX pac. EMMHCTBO yenoBeuecknx pac

OK 02
OK 04

IIpakTH4YecKHe 3aHATHSA:

Bpems u nyTH paccenenus 4esoseka o raHete. [IpucnocobneHHOCTE YenoBeka K pa3HbIM YCIOBHIM
cpensl. Biousinue reorpadudeckoii cpens! Ha MOPGONIOrHIO U GH3HOJIOTHIO YelOoBeKa
3amuTa JeHT BpeMeHH U MEHTAJIbHBIX KapT B (hOpMaTe yCTHOTO COOOLIEHHUS, TOATOTOBJIEHHBIX 10 MIEPEUHIO
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HCTOYHHKOB, PEKOMCHAOBAHHBIX MPECIIOOaBATEIEM

Paszgen 4. Ixoaorusn

Tema 4.1. OcHoBHOE conep:RaHHe
IKOJIOTrHIECKHE Teopernuyeckoe oGyuenue:
dakTopbl 1 Cpenbl 0OuTaHusi OPraHU3MOB. BOAHAsS, HA3€MHO-BO3YLIHAS, TOYBEHHAsS, BHyTPHOPraHu3MeHHasi, PU3nKo- OK 01
Cpeabl KHU3HH XUMHYECKHe 0COOEHHOCTH cpelt oduTaHust opraHu3MoB, [IpucrnocoOeHnst OpraHu3MOB K JKH3HU B Pa3HBIX OK 07
cpenax. [Monstue sxonoruydeckoro pakropa. Knaccupukauus skonorndeckux axropos. [Ipasuio
munumyma KO, JIubuxa. 3akon tonepantnoctu B, [endopna
Tema 4.2. OcHoBHOE conep:raHue
Honynsuus, IIpakTHYeCKHE 3AHATHSA: OK 01
coo0mecTBAa, Tpoduueckue tenu u cetu. OCHOBHbBIE MOKA3aTENH 3KOCUCTEMbL. briomacca U mpoayKist. DKOJOrHIeCKue OK 02
IKOCUCTEMBbBI l'[l/IpaMl/I)lbI HHUCEII, 6l/IOMaCCbl H 3HeerH. npaBI/IJ'[O l'lI/lpaMI/l):[bl SHCPFHI/I. OK 07
PemreHne nMpakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 33/IaHHIT M0 TIEPEHOCY BENIECTBA H SHEPTHH B SKOCHCTEMAX C
COCTaBJIEHHE TPOPHUECKUX LIENel U MUpamMu OHOMACChI U SHEPTHH
Tema 4.3. OcHoBHOE conep:RaHHe
buocgepa - Teopernyeckoe odyueHue:
raodaabHas Buocpepa — xuBast odonouka 3emiu. Pazsutne npexcrasnenuii o Ouochepe B tpynax B.M. BepHanckoro.
IKOJIOrHIECKAS Ob6nactn ouochepsl 1 eé cocras. JKusoe BewecTBo OMochepsl U ero PyHKLIUH OK 01
cucrema 3aKkoHOMEpPHOCTH cyiecTBoBaHus Onocheprr. OcobernnocTn duocheps! Kak r1odanbHOR YKOCHCTEMBI. OK 02
Hunamudeckoe paBHoBecHe B Ouoctepe. PurmuynocTs sienenuii B Onocdepe. Kpyrosoporsl BemecTs u OK 07
OHOreoXUMHUECKHE LUKIIBL. [ 106anbHbIe SKOIOrHYecK e MpoOieMbl COBPEMEHHOCTH H Iy TH UX PeIIeHHS
I[IpakTHYecKHe 3aHATHSA:
PemeHne npakTHKO-OpPHEHTHPOBAHHBIX PACUETHBIX 3a1a4 Ha ONpeAesIeHHe TUIOMAN HaCaKASHUIT 11
CHIDKEHHS] KOHIIEHTPALHHU YIIIEKHUCIIOTO ra3a B aTMoc(epe CBOero PernoHa IMpOKUBaHHS
Tema 4.4. OcHoBHOE conep:raHHe OK 01
Bansinue Teopernueckoe o0yueHune: OK 02
AHTPOMOrEeHHbIX | AHTPOMOreHHbIE BO3ACHCTBUA Ha Onochepy. 3arpsa3HeHHs KaK BUZ aHTPOTOT€HHOTO BO3/1CHCTBHS OK 04
(paxkTopor Ha (xumuveckoe, huzuueckoe, duonro2uyeckoe, OMXOO0bl MPOUIBOOCMEA U nOMpPed.IeHls). AHTPOTIOTEHHbBIE OK 07
ounocdepy BO3JIEiiCTBHA Ha aTMochepy. K 4.1
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CamocrosTenbHas pabora

4
BoszneiictBust Ha ruapocdepy (3aepasnens u ux uCmMoyHUKY, ucmoujeHs 60d). Boznelicteust Ha mutocdepy
(Oecpadayusn nouswt, 6030eticmee Ha 2opusie NOPOOA, Heopa). AHTPONOTreHHbIE BO3ICHCTBUSA HA
OuoTHveckre cooOIIeCTBa (1eca u pacmumeibHble COOOUIeCMEA, HCUBOMHBIT MUP)
IIpakTHYeckoe 3aHsATHE: 2
Pelnenne npakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aaHUIl 10 COXPaHEHHUIO IIPHPOIHBIX PECYPCOB CBOETO
peruoHa NpoKUBaHUs
Tema 4.5. OcHoBHoOE coaep:raHue
Biaunsinue IIpakTHYecKHe 3aHATHS:
COLMAJIBHO- Onpenenenne CyTOYHOTrO pallMOHA MMUTAHUS 2
IKOJIOTHYECKHX Co3nanue MHAMBUAYATbHON MAMSITKH MO OPraHU3alui PALIMOHAJIBHON (PU3UUECKOH aKTUBHOCTH 2
(pakTOpoB Ha IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COAEP:KAHHE J1A00OPATOPHOIO 3AHATHS 2
310pOBbHE Jlabopatopnas paboTa Ha BEIOOD:
eJ0BEKa 1. JlabGopatopnas pabota «YMcTBeHHas paboTOCOCOOHOCTEY
Osnanenue MeToIaMu oIpeesieHus! oKasaTesieil yMcTBeHHOH paboTocnocoOHOCTH, O0bSICHEHNEe
TIOJIYYEeHHBIX Pe3yJIbTaToB U (POpMyIHpOBaHKE BBIBOAOB (ITMCbMEHHO) C UCIIOJIb30BAHHEM Hay4YHbIX
MOHATHH, TEOPHIl U 3aKOHOB
2. Jlabopatopnas pabora «BnusiHue abuorudecknx GpakTopoB Ha 4deloBeka (HHU3KHe U BLICOKHE OK 02
TeMIIepPaTyphbl)» OK 04
H3yyeHne MexaHHM3MOB aJanTallii OPraHU3Ma 4elI0oBeKa K HU3KHM U BBICOKHM TeMIIepaTypaM U OK 07
00BbsICHEHHUE MOJTYUYEHHBIX PEe3yJIbTaTOB U GOPMYyIHPOBAHHE BLIBOJOB (IIMCbMEHHO) C HCIIOIb30BaHUEM K 4.1
Hay4YHBIX [IOHATHIA, TEOPHIl U 3aKOHOB
Paszpen 5. BuoJsiorus B ®u3HU
Tema 5.1. Conep:xanue OK 01
buorexnonoruu B | Teopernueckoe o0yuenue: OK 02
KH3HH KaXKA0ro | buorexHonorus kak Hayka U npon3BoacTBo. OCHOBHbIE HANIPABJIEHUs COBPEMEHHOH OHOTEXHONOTHHL. 4 OK 04
K 4.1

Metoas! buorexnonorun, QOBEKTB ODMOTEXHONOTHHU, ITHKA OMOTEXHOJOTHYECKUX U FeHETHYECKHX
skcnepumenToB. [IpaBuna noucka u aHaan3a OHOIKONIOrHYeCKOH MHPOPMALMH U3 PA3JIHYHBIX HCTOYHHKOB
(Hay4Has U yueOHO-Hay4yHas TUTepaTypa, CpeacTBa MaccoBOH HH(popMaliu, ceTb MHTepHET U apyrue)
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IIpakTH4YecKoe 3aHATHE:

Keiicbl Ha aHanu3 uHGOPMALMY O HAYYHBIX JOCTHKEHHUSIX B 00JIACTH MeHETHYECKUX TEeXHOJIOTHil,
KJIETOUHOI MH)KeHepUH, MUIIEeBbIX OMoTexHoNoruil. 3alura Kelica: rpeicrasieHne pe3yJibTaToB pelieHus
KEHCOB (BBICTYIUICHHE C MTPE3EHTALIMEIH )

Tema 5.2.1. Copep:kanue OK 01
buorexnonoruu B | [IpakTHueckue 3aHATHA: OK 02
MeJHUHHE H Paszsurne OuotexHomoruit B o0nactu MeIULMHLI U papMaluy U MIPUMEHEHHe UX B JKU3HU YeJIOBEeKa, MOUCK OK 04
dapmanuu ¥ aHaJu3 HHPOPMALIUH U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Has U yuyeOHO-Hay4dHas JUTepaTypa, CpeacTna 1K 4.1
maccoBoii nHdpopmauuu, cetb Unrepuer u apyrue)
Keiicel Ha ananu3 uHpOpMaLMK O Pa3BUTHH OMOTEXHOIOTHH B MeauLMHE U (papManuu (1o rpyrnnam)
Tema 5.2.2. Conepxkanue OK 01
buorexHonoruu u | [IpakTHYecKHE 3AHATHS: OK 02
KHBOTHBIE PazpuTne OMOTEXHONOTHI C HCTIONB30BAHUEM JKHBOTHBIX, MPHMEHEHHE POIYKTOB OMOTEXHOJIOTHH B OK 04
’KM3HH YEJIOBEKA, MOMCK M aHAJIH3 HHPOPMALIMK H3 Pa3INYHbBIX HCTOUHHKOB (Hay4YHas 1 yueOHO-HayuHast IIK 4.1
JaHUTEepaTypa, CpeacTna MaccoBoi nHpopmauun, cetb MHTepHET U Apyrue)
Keticel Ha aHann3 HHGOPMALIMK O PA3BUTUH OMOTEXHOJIOTHI C HCTIONB30BAHHEM JKHBOTHBIX (TIO TPyIIIam)
Tema 5.2.3. Conepxanue OK 01
buorexHonoruu 1 | TIpakTHYECKHE 3AHATHS OK 02
pacTeHus Pa3Butie GHOTEXHOMOTHIA ¢ UCMIONL30BAHMEM PACTEHHIA, TPUMEHEHHE MPOAYKTOB OHOTEXHOIOTHH B KU3HHU OK 04
ye0BeKa, MOMCK U aHaIn3 HH(OPMAIMK M3 Pa3NIMYHbIX MCTOUHUKOB (Hay4YHas M y4eOHO-Hay4Has 1K 4.1
JaHUTEepaTypa, cpeacTsa MaccoBoi nHpopmauuy, cetb MHTEpHET 1 Ipyrue)
Ketice! Ha aHann3 nHGOPMALIUH O Pa3BUTHH OHMOTEXHOJNIOTHI C HCIONB30BAHHEM PAaCTeHUil (TI0 rpymmnam)
Tema 5.2.4. Conep:xanue OK 01
buorexnonorun B | [IpakTHueckue 3aHATHA: OK 02
NPOMBINLIEHHOCT | Pa3BuTHE NPOMBILIIEHHOH OHOTEXHONOTHI U €€ MPUMEHEHHE B XKH3HH YeJIOBEeKa, MOUCK W aHAJIH3 OK 04
H MH(OPMALIMH M3 PA3JIHYHBIX HCTOYHHKOB (Hay4Has U y4eOHO-Hay4YHas IUTEPATYPA, CPEACTBA MACCOBOM K 4.1
nHpopmMaluu, cetb MHTepHET U mpyrue)
Keiicbl Ha aHanu3 nHGOpMAIH O Pa3BUTHH MPOMBILIIEHHOH OMOTEXHOMOTHI (10 rpymnmam)
Tema 5.2.5. Conepxkanue OK 01
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CounanbHo- I[IpakTHYecKHE 3aHATHSA: OK 02
ITHYECKHE DTUYeCKUE aCIIeKThl Pa3BUTHsI OMOTEXHOJIOTHI U IPUMEHEHHe UX B XKU3HM YeJIOBeKa, IIOMCK M aHaJIN3 OK 04
ACMEKThbI uH(popMaLMK U3 Pa3IMYHBIX UCTOYHHMKOB (Hay4Hast U yuyeOHO-Hay4yHas JIMTepaTypa, CpeicTBa MacCoBOil IIK 4.1
OMOTeXHOJIOrHH uHpopmauuu, cetb MHTEpHET U IpyTHE)
Keficel Ha anann3 uadopmau 00 ITHYECKHX aCMeKTaX Pa3BUTHs OMOTEXHOJIOTHI (110 rpyrnam)
OcHoBHoOe coaepraHue
Pa3zgen 6. buoskonoruyeckne Hecie10BAHNS OK 01
Tema 6.1. OcHoBHoe coaep:kaHHe OK 02
OcHoBHbIe JlaGopaTopHubie 3aHATHS: OK 04
Me€TOA bl [MocraHoBKa LiesH, 3a/1a4, BLIABHIKEHUE THIIOTE3bI, TPOBEIEHHE HKCIIEPUMEHTA MO ONPeaeIeHHI0 OK 07
GHOIKOJOTHUECKH | OrTMaNbHEIX YCIAOBHH Ui pocTa H (PU3HOIOrHYeCKOH aKTHBHOCTH APOJOKEBLIX KIeTOK. BbisiBieHne
X HCC/Ie0BAHMH 3aKOHOMEpPHOCTEil, (hopMynHpoBaHHe BHIBOTIOB 1 MPOTHO30B.
JlaGopaTtopHbie paboOThI Ha BLIOOpP O MUHH TPYTINAM:
1. BrustHue Temmepatypsl Ha pocta U GH3HONOTHYECKYH0 aKTHBHOCTD APOKOKEBBIX KIETOK
2. BnusiHMe yrineBomoB Ha pocTa U (PH3HONOTHYECKYI0 aKTUBHOCTD IPOJKIKEBBIX KIETOK
3. CoueraHHOe BIMSIHHE TEMIIEPATYPLI U YIJIEBOJAOB HAa pocTa U (PU3HONIOrHYeCKYI0 aKTUBHOCTD
IPOIKEBBIX KIIETOK
OcHoBHOE conep:RaHHe
Tema 6.2. | [IpakTHYeCKOe 3aHATHE
buoskonornueck | O630p TeM yueGHO-HCCIENOBATENLCKUX MPOEKTOB. BLIOOP yu4eOHO-HCCIEN0BATENLCKOTO TIPOEKTA U3
HH IKCIIEPHMEHT | mpenoskeHHbIX, POPMHUPOBAHHE KOMAH/bI MPOEKTA. AJITOPUTM BbITIONHEHHS MPOEKTA. _
Kasnas rpynna BblOMpaeT O1H U3 BAPHAHTOB Y4eOHO-HCCIIEN0BATEIbCKUX IPOEKTOB! OK 01
1. Ouenka kadecTsa arMOC(EPHOro BO3AyXa OK 02
2. OueHka Ka4yecTsa Mo4B METOAOM (pUTOTECTUPOBAHUS OK 04
3. OueHka Ka4yecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB 0 OPraHONENTHYECKUM U (PU3MKO-XUMHYECKUM OK 07
CBOMCTBaM
4. Bmusuue ITAB Ha pocT M pa3BHUTHE CEMSH BBICIIMX PAaCTEHUH
5. BnusiHMe COJIEBOrO 3arpsi3HEHUs] Ha POCT U Pa3BUTHE CEMsIH BBICLIMX PACTeHHI

Hepebrﬂ 2Man 86INONMHENUA NPOEKMA.
OO0ocHoBaHHE AKTYaJIbHOCTH Bb[6paHHOﬁ TeMbl. BrisiBneHue 1'[p06.]'IeMbI HCCIICOOBaHHA, (bOpMy.J'II/IpOBaHI/Ie
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runoressl. BeiOop meronos uccnenosanus. Beibop Touek orbopa npod Ha TEPPUTOPUM UCCIEIOBAHUS.
IMocranoBka ueneit u 3ana4d uccnenoBanus. Onpenenenue GopmMbl NMPeACTABICHUS PE3YJILTATOB
uccienosanusi, OripeesieHre TanoB U COCTABJIEHHUE IJIaHA UCCIIEAOBAHUS

ITpomexkyTouHas aTTrecTaluA (IKIAMEH) 6
Koncyabranun 4
Bcero: 144
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3. Yci0BuS peasiu3auui nporpamMmbl 001e00pa30oBaTe/1bHON AUCHHIIHHbI

3.1. Jlas peanu3anuu NporpaMMbl JAUCHHILUIHHBI J0JKHBI  ObITh
npeaycMOTpPeHbl CJIeAYIOLHe ClielHalbHble NOMeleHH sl :

Kabuner «buonocuu», ocHalleHHbIH 000pyaOBaHUEM: MeOENb, OOCKA, MET,
HarsaaHble 1ocoOUs (KOMIUIEKTHl Y4YeOHbIX TaOJMIl, IJIAKATOB), TEXHUYECKUMH
cpeAcTBaMH OOYYEHHMs: KOMMBIOTEDP € YCTPOHCTBAMM BOCTIPOM3BEACHHUS 3BYKa,
NPUHTED, MYJITUMEAUA-MIPOCKTOP € IKPAHOM, YKA3KA-MPE3CHTEP 1S MPE3CHTALMIA.

JlaGoparopus, oOcHauleHHass OOOpyJAOBaHMEM Ui TPOBEACHHS 3aHATHIA:
MUKPOCKOIIBI, CEKYHJIOMEpP, TOHOMETpP, JadoparopHas mnocyna (IpoOMpKH,
MOJCTABKU U1l MPOOMPOK, MUHLETHI, MECOK, CTYNKH C MECTUKaMHU, MPEIAMETHBIE U
NOKPOBHBIC  CTEKJA,  CTEKJISHHBIC  NAJOYKH,  MPENapoOBajibHbIC  MIJIbI,
(unpTpoBasibHas Oymara (Can(eTKH), CTakaHbl) THIOEPTOHHYECKHH pacTBOp
xyjiopuaa Harpusi, 3%-HbI PacTBOp NEPOKCHIA BOAOPOAA, PacTBOp #Homa B
HOMCTOM Kalluu, TJIMUEPHH, KIyOHU KapTodens, JUCT MOACH KaHAACKOH, oA
PAOHHBI OOBIKHOBEHHOM (pAOMHBI MITA TOMATa), TyK pernyarbiii, pa3BeIeHHBIE B BOJIC
TPOAGKH ),

3.2. UndgopmauuoHHoe od0ecnevyeHne peajan3alid NporpaMmmabl

1. Jins peaymsaumu nporpaMMmel OHOnMHOTeUHBIH (GOHI 00pa3oBaTEIbHON
OpraHM3aluKi JO/DKEH MMETh MevaTHble M/MIHM 3NIEKTPOHHbIE 00pa3oBaTenbHbIE U
UH(POPMALMOHHBIE  PECYPCHl,  PEKOMEHAOBAHHBIE  UIA  MCIOJIB30BaHHS B
00pa30oBaTELHOM IIPOLIECCE, HE CTApILE MATH JIET C MOMEHTA W3IaHHS.

2. Pexkomentyemble NIEYATHBIE U31aHNS 1o peanusanuu
001eoOpa3zoBaTeIbHOH  AMCLUMIUIAHBL  TPEACTaBI€Hbl B METOAMYECKHX
PEKOMEHAALMAX 110 OPraHu3auul 00y4EHUsI.
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4. KoHTPOJIb U OLIeHKA Pe3yJIbTATOB OCBOeHHs 00111e00pa30BaTe/IbLHOI
AUCHHILTHHBI

KoHTpoab H oneHka pe3ysibTaToB 0CBOCHHMs 001e00pa3oBaTeIbHON AUCLIMILIUHbBI
PacKphIBAIOTCS  4Yepe3 JAMCIMIUIMHAPHBIE  PE3yJIbTaThl, HANpaBICHHBIE Ha
(opMupoBaHre 00X ¥ MPOPECCHOHATEHBIX KOMTIETEHIIHI 10 pa3/iesiaM U TeMam
coieprKaHust yueOHOTO MaTepUaia.

Oobmas Pasnen/Tema Tun oneHoYHbIX MepONPHATHIH
KOMIIeTeH
uMs
Paznen 1. Knerka — KontponbHast pabota “MonekynspHblii
CTPYKTYPHO-(PYHKUHOHAIBHAS | YPOBEHb OPraHM3aLMHU KUBOTO™
eIHHULA }KHUBOI'0
OK 02 Tema Nel. 1. 3aronHeHue TabauLbI ¢ ONHUCAHHEM METO/I0B
Buonorus kak Hayka MHKPOCKOITUPOBAHUS C UX JOCTOUHCTBAMH M
HEAOCTATKAMH.
3anonHenue Tadauubl «Brian y4eHbIX B
pasBuTHe OHOJIOTHI»
0K 02 Tema Nel 2. 3anojHeHHe CPAaBHUTEIbHON TaOMHIIbI
OO01mas xapakTepucTHKa KU3HH CXOJNICTBA M PA3NINYHii JKMBOTO H HE KHBOTO
OK 01 Tema Nel 3. @poHTaNBHBINH OMPOC
OK 02 buonoruueckun BaskHbIE IloaroroBka yCTHBIX COOOIIEHHIH ¢
OK 04 XUMHYECKUE COEAUHEHUS Mpe3eHTaluein
BrimonHeHue u 3anmuTa 1adopaTopHbIX padoT:
«Onpenenenue suramuHa C B poaykTax
MUTAHUSY,
«'unpodunsuo-ruapododHbIe CBOICTBA
JIUTTHIOBY
OK 01 Tema Nel 4. OueHuBaemasi TMCKYCCHsl 110 BONpOcam
OK 02 CTpykTypHO-(DYHKIMOHATBHAS JIEKLIUA
OK 04 OpraHu3aLHs KIeTOK Pa3paboTka MeHTaNbHOI KapTel 10

KJlaccuUKaluy KJIETOK U UX CTPOGHHUIO Ha
IpO- U 3YKApPUOTUYECKHX U 10 LAPCTBaM B
MHHH pyTnax

Boinonnenue u 3anura gadopatopHeix pador:
«CTtpoeHue KJIeTKH (pacTeHHsl, JKUBOTHbIE,
rpuObl) U KJI€TOYHBIE BKJIIOUEHHs! (Kpaxmall,
KapPOTHHOH/IBI, XJIOPOTLIACTHI,
XPOMOILIACTBI)»,

«I[Tponnuaemocts MemMOpaHs! (MJ1a3MOJTN3,
JETIa3MOJIH3 )»
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OK 01

Tema Nel.5.

@poHTaNBHBIH ONPOC

OK 02 CrpykrypHo-pyHkumroHaneHele  |Pa3zpabotka rioccapus
(hakTOpBI HACIEICTBEHHOCTH Pewrenue 3anau Ha onpeneneHue
MOC/Ie10BaTeIbHOCTH HYKIIEOTHOB
OK 01 Tema Nel.6. @poHTANIBLHBII ONIPOC
OK 02 IIpoueccel matpuyHoro cuntesa | Tect «IIpouecchl MATPUYHOIO CHHTE3a»
Pewmenue 3ana4 Ha onpeneseHue
MOCIEA0BATENBHOCTH AMHHOKHCIIOT B
MoJIeKyJie Denka
Pewmenue 3ana4 Ha onpeneneHue
MOCIEA0BATENBHOCTH AMHHOKHCIIOT B
MoJiekyJie Oenka B ciydae M3MEeHEHHUs
nocyenoBaTeabHOCTH HykaeoTuaos JJHK
OK 02 Tema Nel.7. OpoHTaNBHBII ONPOC
OK 04 Hexnetounsie hopMbl 3KU3HH IToaroroBka yCTHBIX COODLIEHHIT C
npeseHTanueil (BUpycHbIe H OaKTepHalbHbIe
3abonesanus. OOHe TPUHIHTIEI
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEIeCTB.
OcolenHocTH MpUMeHeHUs aHTUOHOTHKOB)
OK 02 Tema Nel 8. @poHTaNBHBII ONPOC
OOmeH BelecTs U npeppalleHie | 3anojHeHUe CPABHUTEIbHON TalJULbI
JHEPrUM B KJIETKE XapaAKTEPUCTHK THIIOB 0OMEHA BELECTB
OK 02 Tema Nel.9. OOGcy:xaeHHe o BOMPOCaM JeKIHH
OK 04 AKU3HEHHBIH LMK KJIETKH. Pa3zpaboTka neHTbl BpeMeHH KHU3HEHHOTO
Muro3z. Meiio3 IHKJIa
Pazaen 2. Crpoenne n ¢pynxkuun | Konrponsuas padora "Ctpoenue 1 GpyHKIHH
OpPraHH3Ma opraHusma’
OK 02 Tema Ne2. 1. OueHuBaemMasi AUCKYCCHsA
OK 04 Ctpoenue opranuzma PaspaboTka MeHTaJILHON KapThl TKAHEH,
OpPraHoOB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHus, JKUBOTHBIE, YENIOBEK) C KPATKOMH
XapaKTEePUCTUKON X QYHKLUI
IToaroroska u npexncrasieHHe YCTHBIX
cooO1ieHuii ¢ npeseHranuei (MMMyHHUTET,
MH(EeKIHOHHbIe 3a00/1eBaHHsI, YTTHIEMHH,
BaKLIMHALINS)
OK 02 Tema No2.2. @poHTANBHBII ONIPOC
DOpMbI PA3MHOKEHHS 3anonHenune TadnLbl ¢ KPATKOM
OpPraHU3MOB XapaKTEPUCTHKOI U nprMepamu Gopm
Pa3MHOKEHHs OPraHU3MOB
OK 02 Tema Ne2 3. PazpaboTka neHTh BpeMeHH ¢
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OK 04

OnToreHes ;KMBOTHBIX U Y€JIOBEKA

XapaKTEePHCTHKOM 3TAlOB OHTOreHe3a
OTIEeNbHON IPYNIOH JKMBOTHBIX H YeJIOBeKa
M0 MHKpOrpymnmnam

Tect/ompoc

OK 02
OK 04

Tema N2 4.
OHTOreHes3 pacteHmii

CocraBnieHue )KM3HEHHBIX LIMKJIOB PACTEHUIT
no oTaeaaM (MOXOBUAHBIE, XBOLIEBUAHBIE,
NanoOPOTHUKOBUIHbBIE, TOJIOCEMEHHBIE,
NOKPBITOCEMEHHBIE )

OK 02

Tema Ne2.5.
(OCHOBHBIE TTIOHATHS TEHETUKH

Pazpabotka rimoccapus
Tect

OK 02
OK 04

Tema Ne2 6.
3aKOHOMEPHOCTH HaCJIe0BaHUs

DpoHTANIbHBII OIIPOC

TecT no Bonpocam JieKLHH

Pewenue 3ana4 Ha ornpeneneHue
BEPOSITHOCTH BO3SHUKHOBEHUS
HACJI[ICTBEHHbIX IIPU3HAKOB IIPU MOHO-, TH-
, TOMTUTHOPUAHOM U aHATU3UPYIOLIEM
CKPELUUBAHUH, COCTABJIEHHE
FeHOTHITMYECKUX CXEM CKPELMBAHUSA

OK 01
OK 02

Tema Ne2.7.
B3aumoneiicTBHe reHOB

Tect

Pazpabotka rmoccapus

Pelenue 3a1ayu Ha onpeneneHne
BEPOATHOCTH BO3SHUKHOBCHUA
HACJIEOCTBEHHBIX IMPHU3HAKOB MPHU pPa3JIM4YHbIX
THUIAX B3aUMOJIEHCTBHS N'eHOB, COCTABJIIEHHE
TCHOTUITHYECKHUX CXCM CKpPCLIHBAHUA

OK 01
OK 02
IIK 4.1

Tema No2 8.
CuenieHHOe HacIeqOBaHUE
MIPU3HAKOB

Tect

Pazpabotka rimoccapust

Pernenne 3agau Ha onpeneneHue
BepOHTHOCTI/I BO3HHUKHOBECHUSA
HAaCJICOCTBCHHBIX [IpHSHElKOB le/l
CLEIIJICHHOM HacJieJOBAaHWH, COCTABJICHHE
T€HOTHITMYESCKHUX CXEM CerLLII/]BaHI/IH

OK 01
OK 02

Tema No2 9.
I'eHeTuka nosa

Tect

Paspabotxka rioccapus

Pewienue 3ana4 Ha onpee/ieHie BEPOSTHOCTH
BO3HHUKHOBEHHUs HAC/I€ACTBEHHbIX IPU3HAKOB,
CLEIIEHHBIX C MOJIOM, COCTABJICHHE
F€HOTUIIMYECKUX CXEM CKpeLIUBaHUs

OK 01
OK 02

Tema Ne2 10,
I'eHeTuKka 4ejioBEKA

Tecr

Paspabotka rinoccapus

Pewenue 3ana4 Ha ONpeneneHue BEPOATHOCTH
BO3ZHHUKHOBCHHA HACIECACTBCHHBIX ITPH3HAKOB,

HCIIONIB3YA METOAbI FTCHETUKH YEJIOBEKA,
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COCTABIIEHHE T€HOTHITHYECKHX CXEM
CKpeLuBaHUs

ITonroroBka ycTHbIX co0OLIeHuUIt C
npe3eHTaluueil 0 HacaeCTBEHHbIX
3a00JIeBaHUAX YEIIOBEKA

OK 01 Tema Ne2. 11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHYMBOCTH  |Pelenue 3a1a4 Ha onpeaeneHue Tuna
OK 04 MYTAaLHMH TIPH Nepeiade HaCaeICTBEHHbIX
NPU3HAKOB, COCTABJIEHHE N€HOTHITMYECKUX
CXEM CKpPEeLIMBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenekuus OpraHu3MOB Pazpabotka rinoccapus
Pemnenue 3ana4 Ha onpeneneHne BO3MOKHOTO
BO3HHUKHOBEHH HACJIECTBEHHBIX MPHU3HAKOB
IO CeJIeKLIUH, COCTaBJIeHHEe NeHOTUITHYECKUX
CX€M CKpeLIMBaHUs
Pa3nen 3. Teopus 3BorouHH KonrponbHast padora “Teoperuueckue
ACIIEKTHI DBOFOLIMT YKU3HH HA 3emie”
OK 02 Tema 3.1. ®@poHTaNBHBINH OMPOC
OK 04 HcTopus sBosmoLnoHHOro yueHust |PaspaboTka eHThI BpeMeHH pa3BUTHS
3BOJIFOLIMOHHOTO YUEHUS
OK 02 Tema 3.2. @pOHTANBHBII OMPOC
Mukpo3BoaroLus Paspabotka rinoccapusi TEpMUHOB
OK 02 Tema 3.3. OueHuBaeMasi AUCKyCCHUs
MakposBostorus Paspabotka rnoccapust TEpMHHOB
OK 02 Tewma 3.4. @poHTaNBHBINH OMPOC
OK 04 BosnukHoBeHHe U pa3sBUTHE *KU3HH ([IoaroToBka U npeacraBieHHe YCTHOIO
Ha 3emJe COODILIeHUS U JIEHThI BpPeMEHH BO3HHKHOBEHHUS
U pPa3BUTHUS JKHBOTHOT'O U PACTHTEIBHOTO
Mupa
OK 02 Tema 3.5. PpoHTaNBHBII OMPOC
OK 04 [IpoucxoxkaeHue yenoBexa — Paspabotka neHT BpeMeHH 1 MEHTAJIbHbBIX
AHTPOIIOTeHe3 KapT Ha BbIOOp!
“JBOJNIOLIMS COBPEMEHHOI0 YeJloBeKa
“BpeMst 1 nyTH pacceieHHs! YeI0BeKa 1o
mianere”, “Bnusinue reorpaduueckoii cpenbl
Ha Mopdooruio 1 PU3MOIOrHI0 YeoBeka”,
“UYenoseveckue pacel’, 00CyKIeHUe
Paszpen 4. Jxosorus Kounrpoabnas padora “Teopernueckue
ACMEKTbI IKOJIOrHHN”
OK 01 Tema 4.1. TecT no 3koNOrHUECKUM (haKkTopam H cpernam
OK 07 Dkosnorudeckue GakTophl U Cpeabl |KU3HH OPraHU3MOB
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K 4.1 JKUA3HU.

OK 01 Tema 4.2. CocTaeneHuie CXeM KPYyrOBOPOTA BEINECTE,

OK 02 [Monynsauus, coobluecTsa, HCTIOJTB3Y S MAaTePHANBI JIEKLIHH

OK 07 3KOCHCTEMBI Perenuie npakTHKO-OPHEHTUPOBAHHBIX

K 4.1 pacyeTHbIX 3a/1aHHH 10 MePEeHOCY BEIIeCTBA U
IHEPrHH B DKOCHCTEMAX C COCTABJIEHHE
TpodHyecKUX Leneid 1 nupaMu OHOMACCHl H
3HEPruu

OK 01 Tema 4.3. OuenuBaemasi IUCKyCCHUsT

OK 02 Buocepa - rnodanbHas Tect

OK 07 9KOJIOrHYEeCcKas cucrema Pewenne npakTMKO-OPUEHTUPOBAHHBIX

TK 4.1 pacyYeTHBIX 3a1a4 Ha OINpeNesIeHHe IIOMAan

HACaX»A€HUH AJ1 CHHIKEHHUs KOHLIEHTPaLHUH
YIJIEKUCIIOTO Ta3a B aTMoc(epe CBOero
PErnoHa MPOXKHUBAHHUA
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OK 01

Tema 4.4.

Tect

OK 02 Bnusinne aHTpornoreHHbIX (pakTopos Ha |PerieHue npakTHKO-OPUEHTHPOBAHHBIX
OK 04 Ouocdepy pacueTHbIX 3aaHHil 10 COXPaHEHHIO
OK 07 MIPUPOAHBIX PECYPCOB CBOErO peruoHa
IIK 4.1 MIPOKUBAHUS
OK 02 Tema 4.5. OuenuBaemast TUCKyCCUS
OK 04 Bnusinne coumanbHO-3K0N0rH4ecKux  |BBIMOJHEHUS NPaKTUYECKUX 3aaHUM:
OK 07 (akTOPOB Ha 3/10POBLE YEIOBEKA “OnpeneneHyte CyTOUHOrO paLMoOHa
IIK 4.1 MUTAHUSA
“Co3naHue MHIUBUAYAJILHOH MaMsATKH
MO OpPraHu3aLMuu PauMOHaIbHON
($U3M4ECKOI aKTUBHOCTH
Brinonnenue nabopatopHoii paboThl Ha
BBIOOD:
"VmcTBeHHas paborocnocoOHOCTB",
"Bausnue abuotnyeckux Gpakropos Ha
qenoBeKa (HU3KHE W BBICOKHE
TeMIepaTypsi)"
*IpodeccnonanbHo- 3amura Kefica: npencTaBieHue
OPHEHTHPOBAHHO COJAEPKAHHE pe3yJIbTaTOB peLIeHHs KeiiCoB
Paznen S. Buonorus B :Ku3HU (BBICTYILIEHHE C TIPE3eHTaLNel )
OK 01 *Tema 5.1 Beinosnnenue kelica Ha aHau3
OK 02 buorexHonoruu B :KM3HKU Kaxa0ro MH(POPMALIMK O HAYYHBIX JOCTHIKEHHSAX
OK 04 B 001aCTH Nr€HETUYECKUX TEXHOJIOTHIH,
IIK 4.1 KJIETOYHOH HHXKEHEPHH, MHULLIEBBIX
OuoTexHONOr|ii (Mo rpymnam),
MpeCTaBIeHUE PE3YIbTATOB PEIIEHHS
KeNCcoB
OK 01 *Tema 5.2.1. BrinonHeHue kelica Ha aHAJINA3
OK 02 buorexHonoruu B MeqULUMHE H WH(POpPMALIUY O Pa3BUTHH
OK 04 (hapmaru OHOTEXHONOTHH B MEOUIIMHE U
[IK 4.1 dapmaruu (o rpynnam),
MPEZICTaBJIEHUE PE3yILTATOB PELIEHHUs
KEHCOB
OK 01 *Tema 5.2.2. BrinonHeHue kefica Ha aHaIN3
OK 02 buorexHonoruu 1 ;KMBOTHBIE WH(POPMALIMK O Pa3BUTHH
OK 04 OMOTEXHOJIOTHIA ¢ HCTIOIB30BAHHEM
IIK 4.1 JKHUBOTHBIX, IPHMEHEHHE NIPONYKTOB
OMOTEXHOJIOTMH B )KM3HU YeJIoBeKa (110
rpyIiam), peacTaBieHne pe3ybTaToB
pelueHus KelcoB
OK 01 *Tema 5.2.3. Beinonnenue kelica Ha aHau3
OK 02 buorexnonoruu u pacrenus MH(POPMALIMH O PA3BHTHH
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OK 04

OMOTEXHOIOTHI ¢ HCIIOJIb30BAHHEM

[IK 4.1 pacreHwuii (1o rpymnmnam), npeacrasjieHue
Pe3yJIbTaTOB peLleHus KeiicoB
OK 01 *Tema 5.2 4. BeinosHenue keiica Ha aHaIN3
OK 02 [MpomslineHHast OMOTEXHOIOTHsA uH(pOpMALMK O Pa3BUTHH
OK 04 NPOMBILIIEHHOH OMoTEeXHOIOrHH (110
K 4.1 rpynnam), NpeacTaBiIeHHe Pe3yJIbTaTOBR
peLIeHHs KeiCOB
OK 01 *Tema 5.2.5. BrimonHeHune keiica Ha aHaIN3
OK 02 CoumManbHO-3THYECKHE aCTIEKThI uHpOpMaLMK 00 3THYECKHUX aCMeKTax
OK 04 OMOTEXHOJOTHI pa3BUTHs OMOTEXHOJOTHI (IO rpymnmnam),
[IK 4.1 MIPECTABIEHHE PE3YJbTATOB PEILIECHHS
KEHMCOB
Pasnen 6. Buosxonoruyeckue [Ipencrasnenue pe3yabTaToB
HCCJIEA0BAHHS BBIIIOJIHEHUs yueOHO-
HCCIIeI0BATEIbCKUX IIPOEKTOB
(BBICTYILIEHHE C MPE3CHTALINEH )
OK 01 Tema 6.1. Beinosnenue madopatopHbix padoT Ha
OK 02 OCHOBHBIE METO/IBI OHOIKONIOTHYECKUX |BBIOOP B MUHHUIPYIINAX:
OK 04 HCCle10BaHUT 1. BnusiHue TemnepaTypel Ha pocTa U
OK 07 (H3HOTOrHYECKYI0 aKTUBHOCTD
APOHIKEBBIX KIIETOK
2. BnusHue yriaeBoaoB Ha pocTa U
(H3HOJOrHYECKYH) AKTUBHOCTh
APOHIKEBBIX KIETOK
3. CoueraHHOE BIUSHHE TEMIEPATYPHI
M YIJIEBOZOB HAa pOCTa
(H3MOIOTNYECKYI0 aKTUBHOCTD
IPOKAKEBBIX KIETOK
OK 01 Tema 6.2 Boinosnenue y4ueOHO-
OK 02 Buoskonornueckuii 3KkCrepUMEHT HCCJIEI0BATENbCKOrO MPOEKTa Ha
OK 04 BBIOOD:
OK 07 1. Onenka kayecTBa aTMOC(EPHOTO

BO3yXa

2. O1ieHKa KayecTBa MOYB METOIOM
dbuTOTECTHPOBAHMA

3. O1eHKa Ka4yecTBa BOJ
MIOBEPXHOCTHBIX BOJIOEMOB IO
OpraHoJIieNTUYeCKHM U PU3UKO-
XHMHYECKHM CBROMCTBAM

4. Bnusinue I1AB Ha pocT u pasBuTHE
CeMsIH BBICIIIUX PACTEHUM

5. BrnusiHUE CONEBOrO 3arpsi3sHEHUS Ha
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POCT M pa3BUTHE CEMSH BBICIIHX
pacTeHuit

OK 01

0K 02 BrinosHeHHe 3K3aMeHALMOHHbBIX
OK 04 3a1aHui

OK 07
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