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1. OBIIASI  XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOI JUCHUIIJINHBI « BUOJIOT U

1.1. MecTO0 IHCUMILVIMHBI B CTPYKType 00pa30BaTe/IbHOI NMpPOrpaMmbl
CI10

OOmieoOpazoBarenbHas AUCUMITIMHA «bronorusy» sBiseTcs 0043aTelbHON YacThEO
0011e00pa30BaTENBHOIO HUKIAa 00Pa30BaATENBHON MPOrpaMMbl B COOTBETCTBUU C
OI'oC CIIO 1o CIEUUANTBHOCTH «OKcIuTyaranys 17} PEMOHT

CEJIbCKOXO3SMCTBEHHON TEXHUKHA U 000PY10BAHU S



1.2. Ilesqin 1 IuIaHUpYyeMbIe Pe3yJbTAThHI 0CBOCHHS JUCHMILIAHBI:

1.2.1. Hean JTUCHUIIMHBI

Hean: ¢gopmupoBanue y oOOydYarOIIMXCS CUCTEMBI 3HAHWUH O Pa3TUUYHBIX
YPOBHSIX >KM3HM CO 3HAHUEM COBPEMEHHBIX MPEACTABICHUA O >KMBOH MPHUPOAE,
HABBIKOB N0 NPOBEACHHID OHOJOTMYECKHX HCCIEA0BAHUI C  COOMOIECHUEM
ATUYECKUX HOPM, apryMEHTHPOBAHHOH JIMYHOCTHOH MO3ULUU TO OEPEKHOMY
OTHOLLIEHUIO K OKPY KAIOLIEH CPEE.

3apaum:

* noiayyeHue (YyHIAMEHTAIBHBIX 3HAHWH O OWOJIIOTMYECKUX CUCTEMAX
(Knerka, Opranuzm, [lomynsums, Bua, Okocucrema), WCTOPHH Pa3BUTHS
COBPEMEHHBIX TPEICTABICHUNA O KMBOW MPUPOAC, BBIJAKOLIMXCS OTKPBITHSX B
OMOJIOrMYECKOH HayKe, poiau OWOJOrMYeCKOW Hayku B (OPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAyUYHON KapTHHBI MUPA, METOAAX HAy4HOTO
NO3HAHMS,

* OBJIAJICHUEC YMECHHSMH JIOTHUYECKHA MBICIHTh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHWA B MPAKTUYECKOH JACATEIIBHOCTU JIFOACH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHI;, ONMPEACIATh KUBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH
HAOJFOIEHUS 32 IKOCUCTEMAMH C LENIBIO MX OMMCAHMUS W BBISIBICHHS €CTECTBEHHBIX
W AHTPOIOTCHHBIX WM3MEHEHW, HAXOAUTh W AHAIM3UPOBATH HHQPOPMALMIO O
JKUBBIX O0BEKTAX;

* pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX
CnocOOHOCTEH O00ydYaromMXcs B MPOIECCe M3YYCHHs] OMOJOTMUYECKHUX SIBJIICHMIA,
BBIIAFOIIMXCS  JOCTHKEHWI OMOJIOTMH, BOWIEAIIMX B  OOLICYEIOBEUYECKYHO
KyJbTYPY; CJIOKHBIX W TPOTUBOPEUMBBIX MYTEH Pa3BUTHSI COBPEMEHHBIX HAYUHBIX
B3TJISJIOB, WACH, TCOPUM, KOHIEOIMHI, TUMOTE3 (O CYIIHOCTH W MPOUCXOXKICHUN
YKU3HU, YETI0BEKA) B X0JI€ pa0OTHI C pa3IMYHbIMK UCTOYHUKAMH WH(pOpMaLnK;

* BOCIIUTaHHUE YOEKIACHHOCTH B HEOOXOAMMOCTH MO3HAHUS >KUBOH MPUPOJIBL,
HEOOXOMMOCTH PALMOHATIBHOTO TPUPOIOTIONB30BAHMS, OEPEKHOTO OTHOIIEHUS K
OPUPOIHBIM pecypcaM M OKpPYXKawIehH cpeae, COOCTBEHHOMY 3I0POBBIO;
YBKCHHSI K MHCHUIO ONIMIOHEHTA NPU 00CY>KAEHUH OMOJIOTUYECKUX MPOOIIEM;

* HCIMOJIb30BAHUE NPUOOPETCHHBIX OWOJIOTMYECKUX 3HAHWHA W YMEHUI B
MOBCEHEBHON JKW3HU JJIi OLECHKW TMOCJAEACTBUI CBOCH JeATENBHOCTH (M
JEATEILHOCTHA IPYTHX JIFOACH) MO OTHOLIEHWIO K OKPY’KAKOLIEH Cpelie, 3J0POBBIO
JIPyTuX JOJAEH U COOCTBEHHOMY 30POBBIO; OOOCHOBAHUE W COOJIOJICHUE MEP
npounakTUKM  3a00J€BaHM, OKa3aHWE TMEPBOM TNOMOIIM NPH TpPaBMax,
COOJIIOICHHE TTPABKIT IOBEICHUS B TPUPO/IE.



1.2.2. Tlnanupyembie Ppe3y/JbTATbl OCBOCHHS 001He00pa30BaTE/IbHOI
JUcHUIIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO

Oco0oe 3HaueHUE TMCUUILUIAHA UMeeT npu (popmupoBaHuu U pazBuTu OK
u IIK (OK yrazwisaiomca uz noeoco maxema PIOC CIHO 2022 2ooa no
npogheccun/cneyuansHOCmu)



Koa n HanMeHoOBaHHE
(¢popmupyembix
KOMIIeTeHIHH

Ilnanupyembie pe3yabTATbl 0CBOCHUS AMCHUILINHbBI

Oﬁume1

,I[ncummmlapﬂble2

OK 01. Beibupatb
CHOCOOBI peLIeHus
3aj1a4
podheCCHOHANTbHOM
AesTeIbHOCTH
NPUMEHHUTEIBHO K
pa3THYHBIM
KOHTEKCTaM

B yacTu Tpya10BOro BOCIMTAHUSA:
- TOTOBHOCTb K TPYyAy, OCO3HAaHHE IIEHHOCTH MaCTEpCTBa,
Tpynomoodue;

- TOTOBHOCTb K aKTHBHOH NESITEIHbHOCTH TEXHOJOTHUYECKOU U

COLIMAJIbHONW HAMPABJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH,

MJaHUPOBATh W CAMOCTOSITEJIbHO  BBINIOJHITH  TaKYHO
NEeSITEIbHOCTD;
- wuHTepec K pasnuyHbiM  chepam  mpodecCHOHANTBHON

IesTEeIbHOCTH,
OBnageHne yHUBEPCAIbHBIMU Y4Y€OHBIMH ITO3HABATEIBHBIMU
JNEHCTBUAMMU:

a) 0a30BbIe JOTHYECKHE AeiiCTBHS:

- CaMOCTOATENBHO  (POopMyNUpOBaTH W
npobieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

AKTYyaJIU3UPOBATH

- YCTaHaBJIUBAaTh CYLIECTBEHHBIH NMPU3HAK MJIM OCHOBAHHUS IS
CpaBHEHMsI, KJIaccupuKauu U 0000IIeHus,

- OIpemeNATh LENH [eSTEIbHOCTH, 334aBaTh IapaMeTpel U
KPUTEPHU UX AOCTHIKEHHUS,

- BBISABIIATD 3aKOHOMCPHOCTH u MPOTHUBOPECHUSA B

paccMaTpUBAEMBbIX SIBJICHUSX,

- BHOCHUTD KOPPEKTHUBBI B JCATCIIbHOCTD, OLICHUBATDb

COOTBECTCTBHEC PE3YIBTATOB HEJIAM, OLICHUBATDb pUucku

- chopMUpPOBaTh 3HAHUS O MECTe WU POJIU OWOJIOTUU B

CHCTEME  eCTeCTBEHHBbIX HayK, B (opMupoBaHUH
COBPEMEHHON €CTeCTBEHHOHAYYHON KapTHUHbI MHpa, B
MO3HAHWM 3aKOHOB MNPUPOAbI M PELIEHUH >KU3HEHHO

Ba’KHBIX COHUAJIbHO-3THYCCKHX, OKOHOMMHNYECKHX,

IKOJIOT'HYECKUX HpO6J’I6M YCJIOBCUCCTBA, a TaKXE B

peleHun BOIPOCOB PaLMOHAIIBHOTO
MPUPONONOJIL30BAHUS; B (DOPMHUPOBAHUHU IIEHHOCTHOTO
OTHOILIEHHUs] K Tpupone, oOLIECTBY, YENOBEKY, O BKJIAJe
pocCUCKMX U 3apyOeXHBbIX YYEHBIX - OHOJIOrOB B

pasBuTHe Ouonoruu;, (PYHKUHOHAIBHOH TPaMOTHOCTH
YeJIOBEKa ISl PELICHUs JKIU3HEHHBIX POo0IIeM,

- YMeTb BJIaJeTh CHCTEeMOH OHOJOTUYECKUX 3HAHUIM,
KOTOpast BKJIFOYAET:

OCHOBOIIOJIATAOLITHE OMOJIOTUYECKHE TEPMUHBI U TIOHSATHS
(’KU3HB, KJIETKA, TKaHb, OPTaH, OPTAHU3M, BUJ, TTOMYJISILIHSI,
ouocdepa,

rOMEOCTa3, KIJIETOYHBbI HMMMYHUTET, OHOCHHTE3 Oelka,

JKOCUCTEMA,  OHOLEHO3, MeTad0Iu3M,

6I/IOHOJ'II/IMepr, AUCKPETHOCTD, CaMOpeTyIAlus,

CaMOBOCIIPOU3BENICHHUE, HaCJIEICTBEHHOCTD,
HU3MEHYHUBOCTb, SHEPTrO3aBUCUMOCTD, POCT U Pa3BUTHE);

Ounonorndyeckne Teopun: kinerouynas teopusi T. IlIBanHa,

! YKa3blBalOTCA IMUHOCTHBIE 1 meTanpeamMeTHble pe3ynbTatbl U3 ®FOC COO (B nocnegHeit pegakuumn ot 12.08.2022), popmupyemble oblieobpasoBaTeIbHON AUCUUNAUHON

2 OucuunnuHapHblie (NnpegmeTHble) pesynbTaThbl YKasblsaloTca B cooTeeTcTeuMM ¢ ®IOC COO (B nocneaHeit peaakumm ot 12.08.2022)




MOCNEICTBUM ASATEITLHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIIIEHHE MTPH PEIICHUN KU3HEHHBIX
npobyieM

0) 6a3oBbIe HCCIEI0BATEILCKHE NEHCTBUS:

- BJIQJETh HABBIKAMH YY€OHO-HCCIIENOBATEIBCKOW U MPOSKTHOMN
NeSITeIbHOCTH, HABbIKAMU Pa3peIIeHHs TPOOIeM;

- BBISIBJISITh MPUYUHHO-CIIEICTBEHHBIE CBSI3U U aKTyaTH3UPOBATh
3amaay,
apTYMEHTBI ISl JOKA3aTEeNbCTBA CBOMX YTBEPIKICHUIA, 3a/1aBaTh

BbIABUTATH FI/IHOTGSY ce peLHeHI/Iﬂ, HaxXOoOUuThb
napaMeTphbl U KPUTEPUU PELLICHUS,

- aHaJ'II/ISI/IpOBaTb l'IO.]'IyLIeHHbIe B XO0oI¢ peH_IeHI/Iﬂ 3agavuun
pesyanaTbI, KpI/ITI/ILIeCKI/I OLICHUBATH nux HOCTOBepHOCTb,
HpOFHOSI/IpOBaTb N3MCHCHNEC B HOBBIX YCJ'IOBI/IﬂX;

- YMeTb HepeHOCI/ITb 3HaHUA B HOSHaBaTeJ'IbHYI'O nu
HpaKTI/ILIeCKy}O O6.]'IaCTI/I JKU3HEACATCIIbBHOCTH,

- YMeTb I/IHTerI/IpOBaTb 3HAaHUsA H3 pa3HbIX Hpe,[[MeTHbIX
obuacreii;

- BbIIBUT'aTb HOBBLIC HMJEH, npennaraTb OpI/IFI/IHaJ'IbeIe mIoaAXO0Aabl
U PELIEHUS,

- CHOCOOHOCTH WX HCIIOJL30BaHHMS B IIO3HABATENLHOH U

COLIMAJIBHON MPAKTUKE

M Ilneiinena, P. BupxoBa, KJIOHaJIbHO-CEJIEKTUBHOIO
ummynureta I1. Dpnux, 1.M. MeunukoBa, XpoOMOCOMHasl
Teopust  HacineacTBeHHoctw  T.  Moprana,  3akoH
3apoabiieBoro cxoactsa K. bapa, sBonounonHas teopus
Y. JlapBHHA, CHHTETHYECKAas TEOPHUsl 3BOJIIOLUH, TEOPUs
antpororeHe3a Y. JlapsuHa; Teopus OGuoreonenosa B.H.
o Ilenrpax

MHOTro00pa3usi ¥ MPOUCXOKACHHUS KYJIbTYPHBIX PAaCTEHUH,

CykauéBa, yuenuss H.UM. Basumosa -
A H. CeBeproBa - 0 MyTsIX U HaIMpaBICHUSX 3BOJIFOLHH,
B.1. Bepuanackoro - o 6uocdepe;

3aKOHBI (eMMHOOOpPa3Husi MOTOMKOB IEPBOTO IMOKOJICHUS,
paciiernyeHysl MPU3HAKOB, HE3aBHCHUMOIO HAacCleJOBaHUs
npusHakoB I MeHaens, CLEMIeHHOrO HaclelOBaHus
MIPU3HAKOB U HAPYIIEHHs cLeruieHus: reHos 1. Moprana;
TrOMOJIOTMYECKUX PSIIOB B HACJIECTBEHHON U3MEHUYHBOCTH
H.H. Basunosa, renernueckoro pasHosecus Jlx. Xapau u
B. Baiiabepra; 3apopbimesoro cxoxactsa K. boapa,
Ouorenernueckoro 3akoHa J. ['ekkens, @. Mrojuiepa);
NPUHLUIBI (YUCTOTHI FAaMET, KOMILJIEMEHTapHOCTH);

0. Jlubuxa,

MUPaMUIBI YUCEN, OOMAaCChl H SHEPTUN),

npaBuia (MHHUMyMa JKOJIOTUYECKOM
runote3bl (koauepsatHod A.M. OmapuHa, nepBUYHOTO
oyapona [xx. Xonneiina, mukpochep C. @okca, pudozuma
T. Yex),

- copmupoBaTh
OCHOBOIIOJIATAIOLINX OHUOJIOTHUECKUX TEOPHH M THIIOTE3:

YMEHHUsl PacKpbIBaTb COIEprKaHUe

KJIETOYHOM, XPOMOCOMHOH, MyTaLMOHHOM,
SBOJIIOLIMOHHOM, NPOMUCXOXKIACHUS JKU3HHM U YEJOBEKa,

BJAJICHUE CHCTEMOM 3HaHUM 00 OCHOBHBIX MCTOAAX







HAYYHOTO TMO3HAHUS, HCHONb3YEMbIX B OHOJOrHYEeCKUX
HCCJIENOBAHMSIX JKUBBIX OOBEKTOB U 3KOCHCTEM (OINMUCAHUE,
U3MEpEeHHEe, TpoBeneHUuEe HaOmoaeHuii); crmocodaMu
BbIBJICHHST M OLIGHKH AHTPOIMOTEHHBIX W3MEHEHWIl B
MPUPOE;

- chopMHpPOBATH YMEHHST PACKPHIBATH OCHOBOIIOATAIOLIHE
Ouosornueckue 3aKoHbl U 3akoHoMepHocTu (I'. Menpens,
T. Moprana, HHW. Basuiosa, J. I'ekkens, ®. Mronnepa,
K. Bspa), rpaHumpl HuX NOPUMEHHMOCTH K >KHUBBIM
CUCTEMaM,;

- YMETb BBIICJISATh CYLIECTBEHHbIC MPH3HAKH:

CTPOEHHSI BHPYCOB, KIJIETOK TMPOKAPHOT U IYKAPHOT,
OIHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHH3MOB, BHIOB,
OHOreoLeHO30B, SKOCUCTEM 1 Onocheps;

CTPOEHHMsSI OpraHOB M CHUCTEM OpraHOB pPacTeHHii,
JKUBOTHBIX, YeJOBEKAa, MPOLIECCOB >KHU3HEAESATEIbHOCTH,
NPOTEKAIIUX B OPraHW3MaX pPACTEHHid, >KHUBOTHBIX H
YeJIOBEKa;

OHMOJIOTHYECKHX IPOLIECCOB: obmeHa BEIECTB
(MeTabonu3M), MHGOPMALMK W MPEeBpAIlEHHs >HEPrum,
OposkeHusi, aBTOTPOPHOrO H TreTepoTPOPHOrO THIIOB
nuTaHus, POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio03a,
raMeToreHesa,  SMOpHOreHe3a, MNOCTIMOPHOHAIBHOIO
pasBuTHA, PASMHOXKCHUA, HWHAWBUAYAJIbHOTO pPa3BUTHUA
opraHnm3ma  (OHTOreHe3a), B3aUMOIEWCTBHA  TCHOB,
reTEepPO3UCa, NEUCTBUI HUCKYCCTBEHHOTI'O otbopa,
CTaOMIM3HPYIOIIEr0, IBHXKYINEr0 M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 otbopa,; AJIONAaTPUIECKOrO 7}
CHUMIIaTPUUYECKOTO BUA000OPA30BaHMUS; BIUSHUS IBHKYIIIHX







cun 3BOJIIOLIUU Ha reHo(OHT MOy JISIUM,
IPUCTIOCOOJICHHOCTH OpraHM3MOB K cCpene oOuTaHus,
YEepENOBAHUsSI HANPABJIEHHWH 3BOJIIOLMH, KPyroBOPOTa
BEILECTB M [TOTOKA YHEPTHH B IKOCHCTEMAX

- TpUOOPECTH ONBIT NPUMEHEHHST OCHOBHBIX METOIOB
HAYYHOTO TIO3HAHUSI, WCIOJNB3yEMBIX B  OHOJIOTHH:
Ha6J'II'OI[eHI/I$I U OMNUCAHUA KHUBBIX CHCTEM, IMMPOLHECCCOB U
SIBJICHUI, OpPraHU3allid W TMPOBENEHHsS OHOJOrHYECKOTO
3KCHepI/IMeHTa, BbBIABHUKCHUA T'UIIOTE3, BBIABJIIATH
3aBUCHUMOCTH MECXKOY HUCCICAYECMbIMHU BCJIMYXMHAMU,
OOBSICHATD TOJNyYEHHBbIE pe3yJbTaThl U (POpPMYIHPOBATH
BbIBOABI C UCIOJIB3OBAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3aKOHOB,;

- chopMmupoBaTh YMEHUS BBIOEISITh CYIIECTBEHHBIC
NIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT MU JYKAPUOT,
OOHOKJIETOYHbIX U MHOTOKJIETOYHBIX OPraHH3MOB, BHIOB,
OUMOreoneHO30B M 3KOCHCTEM, OCOOEHHOCTH MPOLIECCOB
o0OMeHa BeLIECTB W TMPEBPALIEHHS SHEPTHH B KIETKE,
(hOTOCHHTE3a, MIACTHUECKOTO M YHEPreTHYECKOTro OOMEHa,
XEMOCHUHTE3a,  MHWTO3a, Meiio3a,  OIUIOJOTBOPEHHS,
pPa3sBUTHS M Pa3MHOXKEHHs, WHAWBHAYaJIbHOTO Pa3BUTHUS
opraHusma (oHTOreHnesa), OOppObI 3a CYLIECTBOBAHUE,
€CTEeCTBEHHOTO otOopa, BUI000pa3oBaHuA,
NPUCTIOCOOJIEHHOCTH OpPraHW3MOB K cpeme OOWTaHW,
BIIUAHUS ~ KOMIIOHEHTOB 3KOCHCTEM, AaHTPOMOTE€HHbIX
W3MEHEeHHIl B  DJKOCHCTeMax  CBOeil  MEeCTHOCTH,
KPyroBOpOTa BEINECTB W MPEBpALlEHUE SHEPTHH B
ouocdepe;

- chopMHPOBaATh YMEHMsI TIPUMEHATh MOJYUYCHHbIE 3HAHUS







st OObSCHEHHsI OMOJIOTHYECKUX TMPOLIECCOB U SIBJICHUH,
IJIS1 TIPUHATUSA TPAKTUYECKUX PEIICHH B TMOBCEIHEBHOU
SKM3HH C IeNblo  obecriedyeHus Oe30MacHOCTH CBOEro
3IOPOBbSI U 3[0POBbsI OKPYIKAFOLIUX JIHOAEH, COOMOAeHus
3I0pOBOro 00pasa >KU3HU, HOPM I'PAMOTHOT'O MOBEJCHUS B
OKpY>Karomei PUPOIHOMN cpene; MTOHVMAaHHE
HEOOXOIUMOCTH UCTIOIB30BAHUS JTOCTH KEHU I
COBpeMeHHOH  Owomormn u  OHMOTEXHOJOTWMH  IJIA
PaLMOHATIBHOTO NPUPOAOIIOIH30BAHUS, yMEeHUe
HCIIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTBI,
OMONIOTHMYECKYI0 TEPMHHOJIOTHIO U CUMBOJMKY  AJIS
IIOKa3aTeNbCTBa poacTBa OpPraHU3MOB pas3HbBIX
CUCTEMATHUYECKMX TPYII; B3aUMOCBS3H OPraHH3MOB H
cpembl  OOHWTaHHs, €OUHCTBA  4YEJOBEUECKHX  pac;
HeoOXOIMMOCTH 37I0pOBOro oOpa3a KH3HH, COXPaHEHHs
pasHOOOpasusi BHAOB U DKOCHCTEM, KaK YCJIOBHS
COCYIIECTBOBAHUS MPHUPOJIbI U Y€JIOBEYECTRA,

- copmupoBaTh yMeHHUs peniatb OHOJOTHYECKHE 33aYH,
COCTAaBJIITh TEHOTHIMYECKHE CXEMbI CKPEIUBAHHS IJIst
Pa3HbIX THIIOB HACJICIOBAHUS NMPU3HAKOB y OPTraHU3MOB,
COCTaBJSITb CXEMbl MMEPEHOCa BEIIECTB W HSHEPTUH B
skocucremMax (Leny MUATAHUS, MMHINEBbIC CETH), BBIIBISTH
HNPUYMHHO-CIICAICTBEHHbIC CBSI3M MEXIY HCCIIEAyEMbIMA
OMONOrHYECKUMH O0BEKTAMH, MPOIIECCAMH H SIBJICHUSIMU,
JeNaTh BBIBObI U MPOTHO3bI HA OCHOBAHHH MOJIYYEHHBIX
Pe3yIbTATOB;

- chopmupoBaTh yMEHHMsS KPUTHYECKH  OLEHHBATh
uHopManmo OHOJIOrHYECKOro CONIEePsKaHus,
BKJIFOYAIOIIYIO TICEBJOHAYYHbIC 3HAHHUA W3 Pa3IMYHBIX




UCTOYHUKOB (CpeAcTBa MAaccoBOW HMH(OpMAINK, HAyYHO-
MOMTYJISIPHBIE MaTEPHANbl), UHTEPIPETHPOBATh HTHUECKUE
aCTIeKTBl COBPEMEHHBIX HCCIENOBaHUN B OHONOTHWH,
MenuiuHe, OMOTEXHOJOTUH; PAacCMaTPUBATH IIIOOAIbHBIE
JKOJIOTHYeCKHe MpodIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH
MO0 OTHOLIEHHWIO K HUM COOCTBEHHYIO MO3WULIUIO, YMEHHUE
OLICHUBAThb STHYECKHUE aCTIeKTHI COBPEMEHHBIX
UCCIIeOBaHM B 00J1aCTH OMOTEXHOJNIOTHH M TeHETUYECKUX
TEXHOJOTUH (KTOHMpOBaHUE, UCKYCCTBEHHOE
OIJIOOTBOPEHHE, HAMPABIEHHOE H3MEHEHHE T'€HOMa W
CO3JIaHUE TPAHCTEHHBIX OPTaHU3MOB),

- chopMupoBaTh YMEHHUS CO37aBaTh COOCTBEHHBIE
NUCBbMEHHbIE W  YCTHBIE COOOLIEHMs Ha  OCHOBE
Ounonornyeckoil HHGOPMALTH U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO UCTIOJIB30BATh MOHITUHHBIN anmapat OMOIoruy,
- yMeThb BBIABHraTb TUIIOTE3bl, MPOBEPATH  UX
SKCIIEPUMEHTABHBIMU  CPEACTBAMH, (HOPMYIUPYs LENb
UCCIIEIOBAHMS, AHATM3UPOBATH MTOJyUYEHHBIE PE3YJIbTAThI H
JeNaTh BBIBOJIBL,

- TMPUHUMATh YYacTHE B HAYYHO-HCCIENOBATEIBCKON
pabote o OMOJOTHH, SKOJIOTHH U MEIULIMHE, TIPOBOAUMON
Ha 0a3e MIKONBHBIX HAYYHBIX OOINECTB W MyOJUYHO
NPEACTABISTh MOJNYyYEHHBIE PE3yJbTaThl HA YUEHHYECKHX
KOH(pEepPEHIHSIX Pa3HOTO YPOBHSI;

OK 02. Mcrnionb3oBarb
COBpPEMEHHbBIE
CpencTBa MOUCKa,
aHaIu3a u
UHTEPIpeTanu

B obnacty IeHHOCTH HAYYHOTO MO3HAHMS:

- c¢(OpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsI HAyKH M OOIIECTBEHHOM
MPaKTHUKH, OCHOBaHHOT'O Ha auanore KYJBTYP,
CHOCOOCTBYIOIETO OCO3HAHUIO CBOETO MecTa B

- chopMHpPOBATb yMEHUS KPUTUYECKH  OIIEHHUBATh
UH(OPMALIHIO OMOIOTHYeCKOro conepIKaHus,
BKJIFOUAIOIIYIO TICEBAOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX
HUCTOYHUKOB (CpeACcTBa MAacCOBOW HWH(OpPMAIMH, HAYYHO-
MOMYJISIPHBIE MaTepHabl), HHTEPIPETUPOBATh ITHUECKHE

10



uHpOpMaLUHU U
UH(POPMALIMOHHBIE
TEXHOJIOTUH TSI
BBIMOJIHEHUS 33714
podheCCHOHANTbHOM
AeSITeIbHOCTH

MOJIMKYJIBTYPHOM MUDE;
- COBEPIIEHCTBOBAHUE SI3LIKOBOU U YHTATEIBCKOU KYJIBTYPhI KaK
CpeACTBa B3aUMOESHCTBUS MEXKAY JIFOJbMHU U TIO3HAHUS MHPA,

- OCO3HAaHHE LIEHHOCTH HAYYHOH JeSTeNIbHOCTH, TOTOBHOCTB
OCYILIECTBIISITh MMPOEKTHYIO U UCCIIEIOBATEIbCKYIO A TEIBHOCTD
WHIUBUAYAIBHO U B TPYIIE;

OBjaneHrue YHUBEPCAIbHBIMH YY€OHBIMH TIO3HABATEbHBIMHU
JNEUCTBUSMMU:

B) padota ¢ nHpOpMAaLHEi:

- BJaJeTh HAaBbIKAMH MONy4YeHMs MH(OOPMAIMH W3 MCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSITENIbHO OCYINECTBJISATh MOUCK, aHAIH3,
CHUCTeMATH3AlMI0O U WHTEPIPETALU0 HHPOPMAIUN Pa3TUIHBIX
BUIOB 1 (JOPM MPENCTABICHUS,

- Cco3maBaTh TEKCTHl B PA3UYHBIX (opMarax ¢ y4ETOM
Ha3HAaueHWs] MH(POPMAIMU W LENEBOH ayqUTOPHUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YAIH3ALINY,;

- OLIEHUBAaTh JOCTOBEPHOCTb, JIETUTHMHOCTb HMH(OPMALUH, €e
COOTBETCTBHE MPABOBBIM U MOPAJTHHO-3THUECKIM HOPMAaM,

- UCTIONBb30BATh cpeacTsa UH(POPMAITMOHHBIX u
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B PEIIEHWH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OPTaHNU3aLMOHHBIX 3a7a4 ¢ COOM0IEeHuEM
TpeOOBaHUI 3>PrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHus, TMPaBOBBIX M 3TUYECKUX HOPM, HOPM
UH(POPMAITMOHHOH 0e30MacHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUS M 3ALIMTHI WHPOPMAIIUH,
UH(POPMAITMOHHOH 0€30MaCHOCTH JTUYHOCTH

ACMEeKTbl COBPEMEHHBIX HCCJICIOBAHMIA B OWOJIOTHH,
MeIULIMHE, OHOTEXHOJIOTHHU;

- WHTEPIPETUPOBATH 3TUYECKUE AaCMEKThl COBPEMEHHBIX
UCCENOBaHUN B OMOJOTMM, MEOUIIMHE, OMOTEXHOJOTHH,
paccMmarpuBaTh TJIOOANBHBIC 3KOJIOTMYECKHE MpPOOIeMbl
COBPEMEHHOCTH, (POPMHUpPOBATH IO OTHOIICHHIO K HHM

COOCTBEHHYIO TIO3UIIMIO, YMEHHE OLIEHUBATh STUYECKHE

aCTeKThl COBPEMEHHBIX HCCIENOBaHUH B  oOyacTH
OMOTEXHOJIOTHH u TeHETHYECKUX TEXHOJIOTUH
(xIOHMpOBaHNUE, UCKYCCTBEHHOE OILJIOZIOTBOPEHHE,
HANpaBJICHHOE  W3MEHEHWEe TIeHOMa M CO3JaHue
TPAHCT€HHBIX OPTaHU3MOB),

- chopMupoBaTh YMEHHUS CO37aBaTh COOCTBEHHBIC
NUCBbMEHHbIE W  YCTHBIE COOOLIEHHs Ha  OCHOBE

Ouoorn4eckoi HHPOPMAIUHU 13 HECKOJIBKUX UCTOYHHKOB,
IPaMOTHO UCTOJIB30BATh MOHATUHHBIN anmapaT OHONIOrvuu

OK 04. DddextuBHO
B3aUMOJICHCTBOBATL U
paboraTh B

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTU U
CaMOOIPENCIICHULO,

-OBJIaJICHHUEC HaBbIKaMH y"Ie6HO-HCCHGHOBaTeHbCKOﬁ, HpOGKTHOfI

- chopmMupoBaThH COOCTBEHHBIE

IMMCbMCHHBIC u

YMEHUA cO3aaBaThb

YCTHbIE  COOOINEHMsI Ha OCHOBE

Ouoorn4eckoi HHPOPMAIUHU 13 HECKOJIBKUX UCTOYHHKOB,
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KOJIJICKTUBE
KOMaHa¢e

W COITMAJIbHOM JESTENHLHOCTH,

Osunanenue YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH
AEeHCTBHSIMHU:

D) COBMECTHAS AeATE/IbHOCTD:
- MOHMMAaTh W MCMHOJB30BATh MNPEUMYINECTBA KOMAHAHOW U
WHIUBUAYAJIBHONU pabOTHI;
- IPUHUMATh L€ COBMECTHOH NEsATEIbHOCTH, OPraHU30BbIBATh
U KOOPAWHUPOBATb ACUCTBUS IO €€ NOCTHIXKEHUI): COCTAaBJISATH
IJaH JACUCTBUM, pacHpenensTb poOJad C y4€TOM MHEHUH
YYaCTHUKOB OOCYK/IaTh PE3yJIbTaThl COBMECTHOM palOTHI;
- KOOPAMHUPOBATH H BBITIOJIHATH Pa0OTY B YCIOBHSX PEAJBbHOTO,
BUPTYaJbHOIO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS,
- OCYUIECTBJISITb MO3UTUBHOE CTPATErMYECKOE IOBENCHUE B
PA3JIMYHBIX CUTYALHSIX, TPOSIBJISATE TBOPUECTBO U BOOOpaKEHUE,
OBITh HHUIIMATHBHBIM
Osnanenue YHHBEPCAJIbHBIMH peryJsiTHBHbIMH
AEeHCTBHSIMMU:

) NIpuHSITHE ce0si U APYTHX JIIO/Aei:
- IPUHUMATh MOTHBBI U apIYMEHTBI APYTUX JIIOAeH Mpu aHanuze
PE3yNbTaTOB AEATEIBbHOCTH,
- IPU3HABATh CBOE MPABO U MPABO APYTUX JHOAEH Ha OMIHOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHMMATh MHP C MO3ULHH IPYroro

YECJIOBCKAa

rpaMOTHO UCIIOJBb30BaTh MMOHSTUHHBIN arrmapar 6I/IOJ'IOFI/II/I;

- yMeThb BBIABHraTb THUIIOTE3bl, MpPOBEPATh  HX
SKCIIEPUMEHTAIBHBIMU  CPEACTBAMH, (OPMYJIHPYs Ieb
UCCIIEIOBAHMS, AHATM3UPOBATH MTOJyUYEeHHBIE PE3YJIbTAThI 1
JeNaTh BBIBOJIBL,

- TMPUHUMATh YYacTHE B HAYYHO-HCCIENOBATEIBCKON
pabote o OMOJIOTHH, SKOJIOTHH U MEIULIUHE, TIPOBOAUMOMN
Ha 0a3e UIKOJNBHBIX HAYYHBIX OOIIECTB M MyOJUYHO
NPEACTABISTh MOJNyYEHHBIE PE3yJIbTaThl HA YUEHHUECKUX

KOH(pEepPEHIHSIX pa3HOTO YPOBHS
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OK 07.
CogpeiicTBoBaTh
COXPaHEHHIO
OKpY>Karollei Ccpenbl,
pecypcocOepeKeHuro,
NPUMEHSTh 3HaHUS 00
U3MEHEHHNHU KJIMMAaTa,
TIPUHITUTTBI
OepeKITMBOro
NPOM3BOJICTBA,

3¢ exkTuBHO
NEeNCTBOBATh B
YPE3BbIYANHBIX
CUTYaLHSX

B o0nacTH 3K010rM4Y€CKOr0 BOCIUTAHUS:

- c(pOpMHPOBAHHOCTH HKOJIOTUYECKOH KyJNbTYPhl, MOHUMaHHUE
BJIUSIHUS COLIMAIBHO-3KOHOMHUYECKUX IMPOLIECCOB HA COCTOSIHUE
NPUPOAHON W COIMAJBHOH Cpenbl, OCO3HAHHE TIJIOOAIBHOTO
XapakTepa KOJOTHYECKUX Mpodiiem;

- IUTAHMPOBAaHME U OCYLIECTBJICHHUE AEHCTBUN B OKpPyXarolen
cpene Ha OCHOBE 3HAHUS LeJed YCTOWYUBOIO pPa3sBUTHUSA
YeJIOBEYECTBA,

AKTUBHOE  HENpUATHE  JEHUCTBMM,  MNPUHOCSILIUX  Bpen
OKpY>KaroLlen cpene;

- YMEHHE MPOTHO3UPOBATH HEONATONMPHUATHBIE SKOJOTHUYECKHE
MOCNEJACTBYs MPEANPUHUMAEMBIX AEHCTBUN, NPEAOTBPAILAThH
ux;

- paCinpeHue OIIbITa ACATCIIBHOCTU SKOJIOTUYECKO
HarpaBJICHHOCTH,
- OBJIaQACHHC HaBBIKAMH y‘lC6HO-I/ICCJ‘IC,Z[OBZlTCJ'ILCKOfI, HpOCKTHOfI u

COLIMAJIbHOU JCSITCIBHOCTH

- BIAOETh CHCTEMOI 3HAHMM OO0 OCHOBHBIX METOHAX
HAYYHOTO TMO3HAHUS, HCIIONB3YEeMbIX B OHOJOTMYECKUX
UCCJICIOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM (OMUCAHUE,
U3MepeHue, TMpoBelneHue HAOMIOAeHWI), crnocobamu
BBISIBJICHUSI W OLIEHKM aHTPOIOTCHHBIX W3MEHEHUH B
MPUPOE;

- yMEThb BBIIBJSITh OTJUYUTEIbHBIC MPU3HAKH JKHUBBIX
CUCTeM, B TOM YHCJie TpHOOB, PAaCTEHUH, *XKUBOTHBIX H
YeJIoBEeKa, MPUCTOCOOIEHHOCTh BUIOB K Cpefe oOuTaHus,

A0MOTUYECKUX U OMOTUYECKHX KOMIIOHEHTOB JKOCHCTEM,

B3aMMOCBSI3€it OpPraHU3MOB B coo01ecTBax,
AQHTPONOIEHHBIX H3MEHEHUH B 3KOCUCTEMAX CBOEH
MECTHOCTH,

- YMETb BbBIACIATH CYHWECCTBCHHBIC MPU3HAKN
OMOJIOTHYECKUX MPOLIECCOB: obmMeHa BEIIECTB

(MerabonusM), uHGOpPMALMKM W TPEBPALICHUS SHEPTHH,
OpokeHHsI, aBTOTPOGHOrO M TeTepoTPOGHOrO THUIIOB
nuTaHus, POTOCUHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
NOCTIMOPHOHAIIBHOTO

raMcTOIrcHE3a, 3M6p1/10reHesa,

Pa3BUTHA, PASMHOXKCHHUSA, HWHAUBUAYAJIBHOTO Pa3BUTUA

opranusMa  (OHTOreHe3a), B3aUMOEHCTBUS  TE€HOB,
otdopa,
Pa3phIBAIOILETO

AJJIONaTPHUICCKOro u

reTepo3uca, JNEHUCTBUM  HCKYCCTBEHHOI'O
CTaOUITU3UPYIOLIETO,
otdopa;

CUMIATPUICCKOTO BI/II[OO6paSOBaHI/I$I; BJIUSHUSA ABUKYIHUX

ABWXKYLHETO u
€CTCCTBCHHOI'O
CHIJI

Ha reHopOoH]T

npUCOoCOONIEHHOCTH OpPraHM3MOB K cpele OOuTaHus,

JBOJIFOIIUU MOMyJIAINH,

YepeAOBaHUsl HANpPABJEHUNW HBOJIIOLUH, KPyroBOpOTa

BCIICCTB U MMOTOKA SHEPTIUU B SKOCUCTEMAX
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IIK 4.1

B gactu Tpy0BOro BOCIIUTAHHUS

-T'OTOBHOCTH K aKTHBHOﬁ ACATCIIBHOCTHU TGXHOHOFHHGCKOﬁ nu
COLIMAJILHON HAMPABJIEHHOCTH, CIIOCOOHOCTh HHULIMUPOBATD ,
l'IJ'IaHI/IpOBaTb U CaAMOCTOSATCIIBHO BBIITIOJIHATH TaKYIO
JIesITeJIbHOCTB;

-MHTEPEC K Pa3IUuIHbIM cepam mpodheCcCHOHATBHOM
NesTEeIbHOCTH, OBJIA/ICHUE YHUBEPCAIbHBIMU YI€OHBIMU
TIO3HABATCJIIbHBIMHU I[efICTBPIﬂMPII

-CaMOCTOATEIbHO (POPMYJIHPOBATH U AKTYATU3UPOBATH
npobyieMy, pacCMaTPUBATh € BCECTOPOHHE,

-BHOCUTH KOppeKTI/IBbI B ICATEJIBbHOCTL, OLICHUBATH
COOTBETCTBHUEC pGSYJ'IbTaTOB OeJsiM, OIEHUBATDH pI/ICKI/I
MOCITEICTBHIHA.




-MIOJTOTaBJINBATh pabodyee MecTo, 0OOpyIOBaHUE, ChIPHE,
HUCXOOHBIC MAaTEPHUAJIbl B COOTBETCTBUN C MHCTPYKIUAMHA U
peryiaMeHTaMu.
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2. CTpyKTypa 1 coaepxkanue 00meo0pa3oBare/JbHONH TUCHUILIMHBI
2.1. O6beM AUCUMIIMHBI H BHABI Y4e0HOi padoThl

Bupn yueOHoit paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMBbl JHCHUILTHHBI 144
TeopeTuyeckoe oOydeHue 70
[IpakTuueckue/ nabopaTopHbIE 3aHATHS 60
CamocrosiTenpHas paboTa 4
Koncynbraumuu 4
IIpomexyTounas aTrecTauus (3K3aMeH) 6
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2.2. TemaTu4yeCcKuii JIAH U COAEPKAHNE AU CHUIIHHBI

HaumeHnoBanme Coaep:kaHue yueO0HOTro MaTepHuaja (OCHOBHOE U MPO(PecCHOHAJILHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aesioB U TeM JIA00paTOpPHBIE M MPAKTHYECKHE 3AHSATHS, IPUKJIATHOH MOAY.JIb (MPH HAJTHYHH) 4acoB | KOMIETeHUHH
1 2 3 4

Pa3nen 1. Knerka — cTpyKTYpHO-(PYHKIHMOHAJIBLHASI €IMHHLIA }KHBOT'0

Tema 1.1. OcHoBHOe conep:kaHue

buoJsiorus kak TeopeTnueckoe o0yueHue: 4

HayKa buonorus kak Hayka. CBsi3b OMOJIOTHU C APYTUMH HayKaMu: Onoxumusi, Onodusnka, OMOHMKA,
reroreorpadust u gp. Ponb 1 MecTo Guosioruu B GOPMUPOBAHMHA COBPEMEHHOM HAYUHOM KaPTUHbBI MUPA. OK 02
3nauenne Ononorndyeckux 3HaHUH. Uctopust Gnonorun. 3HaueHne UUTOJIOTHH ISl Pa3BUTHS OUOJIOTHH U
MO3HAHUS MPUPOBL. MeTObI LUTOJOTHH: MUKPOCKOIHS, XpoMaTorpadus, 31eKkTpodopes, METO MEUEHBIX
aToMoB, au(pepeHnnatbHoe HEHTPUPYTHPOBAHNE, KYIBTYPa KIETOK

Tema 1.2. Oomas | OcHOBHOe coaep:kaHHe

xapakrepuctuka | Teopernueckoe o0yueHue: 2

KHIHH Pasznoob6pasue 6uocucrem. Opraanzanus OMOJIOTHIECKUX CUCTEM. Y POBHH OPTaHU3ALUN OHOCUCTEM:
MOJIEKYJIIPHO-T€HETUYECKU I, OPraHOUIHO-KJIETOUHBIN, OPraHU3MEHHBIH, ONYJIALUMOHHO-BUIOBOM, OK 02
SKOCUCTeMHBIHN (buoreornieHoTHYeCcKu), Onochepusiii. Hayku, nzydaromue Onojiornyeckiue 00beKThl Ha
Pa3HBIX YPOBHSX OpraHu3anuy xu3Hu. OO11as XxapakTepuCcTHKa KU3HH, CBOWCTBA JKUBBIX cucteM. IIporecchr,
NPOUCXOsIINE B OHOCHCTEMax

Tema 1.3. OcHoBHOe conep:kaHue

buosornyeckn TeopeTnueckoe o0yueHue: 2

BAKHBIC XUMHUECKUH cocTaB KeTkH. HeopraHnueckue BeuiecTsa KIETKH, UX OHONIOrndeckast posib.

XHMH1ECKHE Opranudeckue BemecTa kKietku. buonorndeckne nmonumepsl. benku. Ctpykrypa u GyHkImn OeKoBo

COCAHUHEHNA MOJIeKyJIbl. DepMEHTBI, MPUHIUI UX ASHCTBUs. Y TieBoasl. bruonornyeckne QyHKIUH YIII€BOAOB. OK 01
Jlummuaer. O6mui an crpoerus. I unpodunsao-ruapodobusie coiicTa. Knaccudukauus munuaos. OK 02
buonornyeckne pynkumnu mununos. AT®. Crpoenne monexyibsl AT®. buonornueckue pynxmmm AT OK 04
IIpakTHYecKkHe 3aHATHSA:
Ponb 6enkoB, yrieBomoB U JKUPOB B OpraHU3Me yesoBeka. ButaMuHbI 1 OHONIOrHYeCKH aKTUBHBIE TOOABKH, 2

HX 3HAYCHHUE B )KU3HU OpraHru3mMa 4YCJIOBEKA. T'umo- 1 aBUTaMHUHO3BI HX IMOCJICACTBUS. HpeI[CTaBJ'IeHI/Ie




YCTHBIX COO6H.I6HPII>1 C HpGSGHTaHHeﬁ, NMOATOTOBJICHHBIX IO NMEPEIHIO UICTOUYHUKOB, PCKOMECHIOBAHHBIX
npenogaBaTciiceM

JlaGopaTopHble 3aHATHS:

Jlaboparopnast padora “Onpenenenue puramuna C B MPOAYKTAX MTUTAHUS
ITonroroBka BapHaHTOB OMBITA, HAOMIOACHNE 32 KAUECTBEHHBIMH PEAKLIUAMHU, 3aII0IHEHHE paboueit
TaOJUIIBI, HHTEPIIPETALINS HAOOJAeMBIX SIBJICHUH, (POPMYJIHUPOBAHHIE BHIBOAOB

Jlaboparopuas padora «I uapodunpHO-rHapoGOOHBIE CBOMCTBA JTUTHIOBY
[TonroroBka BapHaHTOB OMBITA, HAOIIOACHUE N3MEHEHHUS] PACTBOPUMOCTH JIUITHIOB, 3aII0JIHEHHE padoyeit
TaOJUIIBI, HHTEPIIPETALINS HAOOJAeMBIX SIBJICHUH, (POPMYJIHUPOBAHHIE BHIBOAOB

Tema 1.4.
CTpykTypHO-
(¢pynknuonanbHas
OpraHa3anust
KJIETOK

OcHoBHoOe cogepkaHue

Teopernueckoe o0yueHue:

Knertounas teopust (T. lIsann, M. IlIneiinen, P. Bupxos). OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOH KJIETOYHOH
Teopuu. TuUMbl KJIETOK: dykapuoTHUecKas U mpokapuotuyeckas. CpaBHUTENbHAS XapaKTePUCTUKA KIIETOK
3YKapHUOT (PaCTUTENBHOM, *KUBOTHOH, rpubHOI). CTpoeHne npokapuotnieckoil kietku. OcodeHHOCTH
CTPOEHUS reTepoTPOdHON 1 aBTOTPOPHOH MPOKAPHUOTHUECKUX KIETOK. CTpOeHHE TIa3MaTHIECKON
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IIIa3MaTHIECKYI0 MEMOpPaHy: MACCUBHBINA U aKTUBHBIA. DHIOIHUTO3!
MUHOLIUTO3, (parorutos. Jk3o1uro3. Oboaouka win kiertouHas creHka. CTpykTypa v QyHKIHU KJIETOYHOH
CTEHKH pPacTeHHi, rpruoOoB

Hurormazma. [{utozons. Llutockenetr. OqHOMEMOpaHHbBIE OPTraHOUBI KJIETKH: SHAOIIa3MaTHUECKast CETh
(BIIC), anmmapat ["onbaky, JTU30COMBI, IEPOKCUCOMBI, BAKYOJH PACTUTENbHBIX KieToK. CTpoeHHe u
¢$byHKIMH OHOMEMOpaHHBIX OpraHouaoB kieTku. Kierounsrii cok. Typrop.

IlonyaBTOHOMHBIE OPTraHOW Bl KJIETKH: MUTOXOHIPUH, TUIACTHU/IBI. XJIOPOILJIACTHI, XPOMOILIACTHI,
JICHKOTIIACTBI, UX CTpOeHUe u QYHKUWU. SOepHbIil anmapar KJIeTKH, CTPOeHHe U (YHKIINH.
HememOpaHHBIE OpTaHOUIBI KIIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIN HeHTp. OpraHoubI
IOBUKEHUS. PECHUYKH U KTryTUKU. CTpoeHue n QyHKINN HeMeMOpPaHHBIX OPTAaHOHUIOB KJIETKU

JlaGopaTopHbie 3aHATHS:

Jlaboparopnas pabota «CTpoeHHe KIeTKH (PacTeHUs, JKUBOTHbIE, TPHOBI) U KJIETOYHBIE BKITFOUEHUS
(xpaxma, KapOTHHOUBI, XJIOPOILIACTBI, XPOMOILIACTHI )»

[IprobpeTeHue ornbiTa IPUMEHEHUS TEXHIKH MUKPOCKOIMPOBAHUS TIPH BBIMOJHEHNUH JJAOOPAaTOPHBIX padoT.
ITonroroBka MUKpOIIpenapaToB, HAOIOAEHHE C TOMOIIBIO MUKPOCKOIIA, BBISIBICHHE PA3IMINI MEKIY

OK 01
OK 02
OK 04
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u3y4aeMbIMH OOBEKTaMH, HHTEPIpeTanys HabIr01aeMbIX SBICHHH, (POPMYIMPOBAHNE BHIBOJIOB

Jlaboparoprast pabora «IIpoHuaeMocTs MeMOpaHbI (TIa3MOJTN3, AETIIA3MOJIN3 )»

[IprobpeTeHune ornbiTa IPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHUS TPU BBIMTOJHEHUH JTA00OPAaTOPHBIX padoT.

ITonroroBka MUKpOIIpenapaToB, HAOIOASHNE C TOMOIIBIO MUKPOCKOIA, BBIIBICHUE PA3TUIUN MEXKAY
u3y4aeMbIMH OOBEKTaMH, HHTEPIpeTanys HabIr01aeMbIX SBICHHH, (POPMYIMPOBAHNE BHIBOJIOB

Tema 1.5. OcHoBHOe conep:kaHue
CTpykTypHO- TeopeTnueckoe o0yueHue:
¢yHkuHoHaNbBHBI | CTpoeHHE XPOMOCOM. XPOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTHYHbIE U HETOMOJIOTHUHBIE X POMOCOMBI,
e pakTopnl rarionHbIN 1 guruionaHbii Habop. Hyknennossie kuciotel. JJHK u PHK. CtpoeHue HyKJIeMHOBBIX OK 01
HACJIeACTBEHHOCT | kucioT. Hykneorunsl. Kommiemenrapusie azotuctoie ocHoBanust. [lpasuio Yapradda. Crpykrypa JHK — OK 02
H aBoiHas crivpaib. MecroHaxoxkaenue u ononorndeckue ¢pynkunu JHK. THK-skcnepruza. Bunst PHK.
®ynkuuu PHK B kieTke
IIpakTHYecKkHe 3aHATHSA:
Pemenne 3ana4 Ha onpeneneHne NOCNe0BaTEIbHOCTH HYKJIEOTUI OB
Tema 1.6. OcHoBHOe conep:kaHue
Ipoueccnl Teoperuueckoe o0yueHue:
MATPHYHOI'0 Marpuunsrii cunres JIHK — permukanus. [Ipuanune! pennukannn [IHK. Mexannusm pennukanun JTHK.
CHHTE3a Penapauus JIHK (nopernnekatuBHasi, nmocrperiiekarusHas). Peakunn marpuyuHoro cuaresa. [IpuHimn
KOMIUIEMEHTAPHOCTH B peakuusax maTpuuHoro cunrtesa. JIHK u rensl. I'enerudeckuii ko, €ro CBONCTBA. OK 01
Tpauckpumnms — marpuunbslii cuate3 PHK. Tpancusiuus u e€ stanel. Y cinoBust OuocunTesa Oeka. OK 02
Ctpoenne T-PHK u xonupoBanne amuHOkucioT. Ponb pubocom B 6nocunTese Oenka
IIpakTHYecKkHe 3aHATHSA:
Pemenue 3a1a4 Ha onpeneneHue nocaenoBaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJie Oerka.
Pemenne 3a1a4 Ha ornpeneneHue nocaenoBaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OeNika B Ciryvdae
W3MEHEHUs NocienoBarenbHocTy Hykineotunos JTHK
Tema 1.7. OcHoBHOe conep:kaHue
Hexnerounnie TeopeTnueckoe o0yueHue: OK 02
(hopmbI KU3HH Bupychl — HeksieTouHbIe (POPMBI KU3HU U 00IUTraTHBIC Tapa3nuThl. CTPOEHHE MPOCTHIX U CIOKHBIX BHPYCOB, OK 04

perpoBupycos, bakteprodaros. XKusnennsiit uukn JJHK-conepxkamux supycos, PHK-conepkarmx
BUpYyCOB, OakTepuodaros. BUY, renatur yenoseka.
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Bbakrepun. Obmas xapakrepuctuka. [Torstue mramM. Bupycsl  OakTepun: CXOnCTBA U Pa3IUIUs

IIpakTHYecKkHe 3aHATHSA:

Bupycubie u Oakrepuanbhbie 3a00neBanus. OOIIre MPUHIKITBI UCTIOIB30BAHUS JIGKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH MTPUMEHEHUS AaHTHOMOTHKOB.

[IpencraBneHre yCTHBIX COOOLICHUI ¢ MPe3eHTAIMEH, TOJTOTOBICHHBIX 10 MEPEYHI0 NCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPETOABATEIEM

Tema 1.8. OcHoBHoOe cogepkaHue OK 02
O6men Bemects u | Teoperuueckoe 00yueHue:
npeBpaleHue ACCUMHWJISIINS U IUCCUMIISILIFSI — IB€ CTOPOHBI MeTabonmmn3ma. Turbl oOMeHa BeecTB: aBTOTPOHBIN 1
JHEPruM B KJIETKe | reTepoTpodHBIN, a3poOHbIi 1 aHadpoOHBIH. DHepreTudeckoe obecneueHue kieTku: npespamierne AT B
oOMeHHBIX nporieccax. PepMEeHTATHBHBIHN XapakTep peakuuil KJIETOUHOrO MeTaboIr3Ma
[TepBUuHBIN CHHTE3 OPraHUYECKUX BelIecTB B KieTke. [lnactuueckuii oOMeH. @oTocuHTE3. XEMOCHHTES.
AHa3po0HbBIN 5HepreTHUeckuil 0OMeH. AHa3poOHBIe opraHu3Mbl. bposkeHue, aBTOTPOQHBIH U
rerepoTpoHBIN TUI UTaHMSL. AHA3POOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHI OMOTEXHOIOTHH. JTaIbl
sHepreTudeckoro oomMeHa. [ mukonms. buonorndeckoe OKUCIEHHE, WIIH KIETOUHOE IbIXaHUE
Tema 1.9. OcHoBHOe conep:kaHue
KusHeHHbIH TeopeTnueckoe o0yueHue:
LHKJ KJIETKH. Krerounsrit nuki, ero nepuons! u perynsiuus. [lepuonst uatepdassl ux ocodbeHHoctu. JuddepeHnmanms
Muro3. Meiio3 KJIETKH U apeCT KJIETOUHOro uukia. Jlenenne kiaerku — Mmuto3. CTaguu MUTO3a U TPOUCKXOSIINE MTPOLIECCHL OK 02
Kapuokunes u nutokunes. buonornyeckoe 3HaueHne MUTO3a. Mei03 — penyKLUMOHHOE JEJEHUE KIIETKH. OK 04
Cranun meiioza. Meiio3 — ocHOBa moJioBOro pasMHokeHus1. [loBenenne xpoMocoM B MeHo3e.
Kpoccunrosep. buonormueckuii cMbicn metiosa. ddpdexrsl merioza. Meito3 B J)KU3HEHHOM LIUKJIE
OpraHU3MOB
Pa3zgen 2. CtpoeHue u (pyHKUUH OpPraHu3Ma
Tema 2.1. Conep:xkanue
Ctpoenne IIpodeccnoHaNTbHO-OPHEHTHPOBAHHOE COIeP:KAHHIE TEOPEeTHYECKOro 00yyeHHs OK 02
OpPraHu3Ma OpnHoknerouHble opranu3Mel. KonoHuanbHble opraHu3Mbl. MHOTOKJIETOUHBIE OpraHu3Mbl. B3auMocBsa3b OK 04
yacTel MHOrokJieTo4Horo oprauusma. @yuxuus. Opradbl ¥ CUCTEMbI OPTaHOB. AMNIapaTbl OPraHoB. K4 1

T'omeocTtas OopraHu3Ma U €ro nNoAACpKaHue B MPOUECCE JKUBHECACATCIIBHOCTHU.

@DyHKIMOHANbHAS cucTeMa opraHoB. TkaHu pacTeHui. TkaHU )KMBOTHBIX U HesioBeka. OpraHbl pacTeHUH.
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OpFaHbI " CUCTEMbI OPTaHOB JKMBOTHBIX U YCJIOBCKA. 3HayeHue ONOpkbI, ABUXKXCHUS, MUTAHUA, NbIXaHUS,
TPaHCTIOpTa BCUICCTB, BbIACICHUA, 3alllUTHI. 3HadeHue MPOABJICHUA PAa3APAXKUMOCTH U PETYJIAIUN

OcHoBHoOe cogep;kaHHe NPAKTHYECKOr0 3AHSATHS:

Teopus kI0HANBHO-CeNeKTUBHOrO MMyHHuTeTa 1. Dpnmuxa, .U, Meunnkosa. MadekunonHblie
3aboneBaHus U anuaeMusl. BakHelmye snuaeMuy B HICTOPUH YesloBeuecTBa. BakunHamst kak
npodUIaKTHKA WHPEKIIMOHHBIX 3a00JIeBaHIIA.

[IpencraBneHne yCTHBIX COOOIIEHUH C MPpe3eHTAMeN, TOATOTOBIEHHBIX 10 MEPEYHI0 HCTOYHHUKOB,
PEKOMEHIOBAHHBIX MPENOAABATENEM

Tema 2.2. Conep:kanue
dopmbl IIpodeccnoHaNTbHO-OPHEHTHPOBAHHOE COIeP:KAHHIE TEOPEeTHYECKOro 00yyeHHs OK 02
PA3MHOKEHUA DopmMbl pa3sMHOXKEHHsI OPraHn3MOB. becrnosnoe 1 monoBoe pa3MHOKeHHE. Buabl 0€Ccroaoro pa3sMHOKEHUS: K4 1
OPraHu3MoB MIPOCTOE ACNICHNE HAaJBOE, TOYKOBAHUE, PA3MHOXKEHHE CIIOPAMU, BEr€TaTUBHOE PA3MHOXKEHHUE,
¢dparmenTanys, kioruposanue. [1ogoBoe pasMHOKEHNE.
Tema 2.3. OcHoBHOe conep:kaHue
OnTorenes TeopeTnueckoe o0yueHue:
*KMBOTHBIX H I'amerorenes y xuBoTHbIX. CriepmaToreres u ooreHes. CTpoeHue NoJaoBbIX kileToK. OmiIofoTBOpeHne U
YeJIOBeKa SMOpPHOHANTBHOE Pa3BUTHE KUBOTHBIX. [lapTeHoreHes. OmOprorenes (Ha mpumepe naHuetauka). Craguu OK 02
SMOpHOTeHe3a OK 04
Poct u passurue xxuBotHbIX. [locTamMOpuoHanbablii nepuon. [Ipsimoe u Henpsimoe pa3Butue. Pazsutue ¢
MeTamMop(030M y OECITO3BOHOUHBIX M ITO3BOHOYHBIX JKUBOTHBIX. CTaauu MOCTIMOPHOHAIBHOTO PA3BUTHUS Y
JKABOTHBIX U 4yenoBeka. [lepnonsl oHTOreHesa yenoseka. buonornueckoe crapeHue U CMEPTh.
I'eponTonorus
Tema 2.4. OcHoBHOe conep:kaHue
OnTorenes TeopeTnueckoe o0yueHue: OK 02
pacTeHui I'amerodur u copodur. PasmMHOKEHNE 1 pa3BUTHE BOJOPOCIeH. Pa3MHOXeHHE U pa3BUTHE CITOPOBBIX OK 04
pacTeHuil. Pa3sMHOXXE€HHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepuoabl OHTOreHesa pacTeHui
Tema 2.5. OcHoBHOe conep:kaHue
OcHoBHBIE TeopeTnueckoe o0yueHue: OK 02
MOHSITHUS I'eHernka kak Hayka O HaCJIEACTBEHHOCTH U U3MEHUYUBOCTH OPraHu3MOB. OCHOBHbIE N'€HETHUECKHE TOHSITHS
TeHEeTHKH u cuMBoIIbL I'eH. ['enotun. @eHotun. AnsenbHble reHbl. AlbTepHaTUBHbIE TPU3HAKU. JIOMMHAHTHBIN U
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peueccuBHbIN npu3Haku. ['oMo3urora u rereposurora. Yucras nuaus. I ubpunsl. OCHOBHbIE METOMBI
TeHETHKHU: THOPUIOIIOTHYECKUH, IUTOJIOTHUECKUE, MOJIEKYIISIPHO-TEHETUYECKHE

Tema 2.6. OcHoBHOe conep:kaHue
3axonomepnoctun | Teoperuueckoe o0yuenue:
HacJie10BaHMs 3akoHOMepHOCTH 00Opa3oBanus ramer. 3akonbl I'. Mennens: MoHorubpunaHoe ckpemubanne. [IpaBuio
JOMHUHHUPOBAHUS. 3aKOH €AMHOO0pa3Hsl MEPBOTO MOKOJEHUS. 3aKOH PAaCLISTUICHHsSI TPH3HAKOB. OK 02
LuTonornueckne OCHOBbI MOHOTHOPUAHOTO CKpeIUBaHus. | MImoTes3a YiuCcTOThl raMeT. AHATU3UPYOIIee OK 04
ckpewmBanue. JlurnOpuaaoe ckpemmuBaHue. 3aKOH HE3aBIHCUMOTO HACJIEAOBAHUS TPHU3HAKOB. K 4.1
[MonmuruOpugHOEe HACIEOBAHUE U €r0 3aKOHOMEPHOCTH '
IIpakTHyeckoe 3aHATHE:
Peienue 3a1a4 Ha onpeeseHte BEPOSTHOCTH BO3HUKHOBEHMSI HACIIEICTBEHHBIX IPU3HAKOB IPU MOHO-,
I-, TOJUTHOPHIHOM U aHATM3UPYIOLIEM CKPELIUBAHUH, COCTABIEHNUE TeHOTUITMIECKIX CXEM CKPEIUBAHUS
Tema 2.7. OcHoBHOe conep:kaHue OK 01
B3aumopneiicteue | IlpakTuueckoe 3aHsiTue: OK 02
reHOB Pewenue 3a1a4 Ha onpeneseHe BEPOSITHOCTH BO3HUKHOBEHHSI HACIEICTBEHHbBIX IPU3HAKOB MpU
Pa3JIMYHBIX TUMAX B3aUMOAENCTBUsI T€HOB, COCTABJIEHNE T€HOTUITMYECKHUX CXEM CKPELUBaHUs
Tema 2.8. OcHoBHOe conep:kaHue
CuensieHHoe Teopernueckoe o0yueHue:
HACJIe10BAHHE 3akonbl T. Moprana. CuernieHHOe HacleIOBaHUE IT€HOB, HAPYIICHUE CLETUICHUSI. XPOMOCOMHAs TEOPUS OK 01
NPH3HAKOB HacyeACTBEHHOCTH. [ eHeTnueckoe kapTupoBaHue xpoMocoM. Mcnosbp3zoBaHne KpOCCUHIOBEpa AJIsl OK 02
COCTaBJIEHUs] TEHETUUECKUX KapT XpOMOCOM K 4.1
IIpakTHyeckoe 3aHATHE:
Pewenue 3a1a4 Ha onpeneseHe BEPOSITHOCTH BO3HUKHOBEHHSI HACIEICTBEHHbBIX IPU3HAKOB MpU
CLIETUIEHHOM HaclIeIOBAHUH, COCTaBJI€HUE FeHOTUIIMUECKHUX CXEM CKPEILMBaHUs
Tema 2.9. OcHoBHOe conep:kaHue
I'eneruxka nosa TeopeTnueckoe o0yueHue:
XPpOMOCOMHBII MEXAHU3M ONpefeNeHus noja. AyTOCOMBI U MOJIOBbIE XpOMOCOMBI. ['OMOrameTHbIl U OK 01
rereporameTHsli noj. I'eneTnyeckas CTpyKTypa MOJNOBBIX XpoMocoM. Hacnenosanue npusHakos, OK 02

CHCIIJICHHBIX C ITOJIOM

IIpakTHYecKkHe 3aHATHSA:
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Pemenne 3a4a4 Ha ONpPCACICHUC BEPOATHOCTU BOBHUKHOBCHUSA HACJIEACTBCHHBIX NIPHU3HAKOB, CLUCIUICHHBIX C
MOJIOM, COCTABJICHUEC M'CHOTUIMUYICCKHUX CXEM CKPCIIUBAHUA

Tema 2.10. OcHoBHOe conep:kaHue
I'eneruka TeopeTnueckoe o0yueHue:
Yes10BeKa Kapuorun uenosexa. MeToasl H3y4eHUsI TEHETHKH YeJIOBEKa: TeHEeaJOrHUeCKuH, ONM3HEeLIOBBIH,
[UTOTEHETHYECKUN, OMOXMMUYECKUH, MOMYJISIUOHHO-CTaTHCTUYecKuil. HaciencreeHHble 3ab0neBanmst
4esoBeka. | eHHbIe 1 XpOMOCOMHBIE O0JIe3HU YeioBeka. bone3sHu ¢ HacnencTBeHHOH OK 01
MPeIpacloNokKEHHOCTHIO. 3HaUeHNE MEULMHCKON N'eHETUKHU B IPEJOTBPALIEHUN U JIEHEHUN T€HETUYECKUX OK 02
3a0oneBaHM YeIOBeKa
IIpakTHYecKkHe 3aHATHSA:
Peienue 3a1a4 Ha onpeeseHe BEPOSITHOCTH BO3HUKHOBEHUsI HACIIEICTBEHHBIX IIPU3HAKOB, UCIIONb3Ys
METO/Ibl F€HETUKH Y€eJIOBEKA, COCTABJIEHNE TEeHOTUIUYECKUX cXeM ckpeluBaHus. [Ipeacrasnenue yCTHBIX
cooOLIeHNH ¢ MPe3eHTALNEH O HACIEACTBEHHBIX 3a00JIEBAaHHSX YEIOBEKa
Tema 2.11. OcHoBHOe conep:kaHue OK 01
3akonomepnocrn | [IpakTHyecKue 3aHATHSA: OK 02
H3MEHYUBOCTH Pelenue 3anay Ha onpeeseHNe TUIIA MyTalluK NIPU Niepeaye HacleACTBEHHBIX MPU3HAKOB, COCTABIEHUE OK 04
FeHOTUIIMYECKUX CXEM CKPEIlHBaHUs
Tema 2.12. OcHoBHOe conep:kaHue
Cenexuus Teopernueckoe o0yuyeHue:
OPraHu3mMoB Cenexumst kak Hayka. MeTonbl ceneKIMOHHOH pabotsl. I'eTepo3uc u ero npuunHel. MckyccTBeHHBIH 0TOOD: OK 01
MaCCOBBIH ¥ HHIUBUAYAJIbHBIA. JTANbl KOMOMHAIIMOHHON cestekiuu. CopT, mopoaa, mTaMm OK 02
ANropuTMBbI pelieHre 3aa4d Ha OfpesiesieHue BO3MOKHOIO BOSHUKHOBEHMS HACJIEICTBEHHBIX IIPU3HAKOB 110
CEJIEKLIMH, COCTABJIEHNE M'€HOTUITUYECKHUX CXEM CKPELIUBaHUs
Pazaen 3. Teopusi 3BoonMu
Tema 3.1. OcHoBHOe conep:kaHue
Hctopus Teoperuueckoe o0yueHue:
3BOJIIOUUOHHOTO | [lepBble 53BOMOLIMOHHBIE KOHIIeNIUY. I panyanucruueckas ssomonuonHas konuenuus JK.b. Jlamapka. OK 02
yueHus JBwkyuiue cubl sBomound. Kpeanmonusm u tpancopmusm. Cucremaruka K. JInHHes 1 e€ 3HaYeHNe 1151 OK 04

(bopMUPOBAHUS HIEU IBOJIO AN
[Ipennochutku BOSHUKHOBEHUS JApPBUHU3MA. DBOJIIOLINS BUAOB B pupoae. bopbda 3a cymecTBoBaHUe.
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EcrectBennsrii otbop. J{uBepreHums npusHakoB 1 Bugoodpasosanne. OCHOBHBIE MTOJIOKEHHS
cuHTeTHIeCcKOi Teopun sBosroLun (CTI). Ponb 3BOMOIMOHHON TeopuH B HOPMHUPOBAHUH HAYIHOH
KapTUHBI MUpPa

Tema 3.4.
Bo3HuKkHOBEHHE H
Pa3BUTHE KUZHU
Ha 3emuie

OcHoBHoOe cogepkaHue

Teopernueckoe o0yueHue:

I'mmoTess! U TeOpUH BOZHUKHOBEHUS *KU3HU Ha 3eMJie: KPealloHU3M, CAMONIPOU3BOJIbHOE (CIIOHTaHHOE)
3apO’KACHUE, CTAIIIOHAPHOE COCTOSIHUE, aHCTIepMust, Onomnos3. Hayano opraHn4eckoil 3BOIOLNH.
[TosiBieHMe MepBBIX KIETOK. DBOMOLUSA MeTaboIn3Ma. DBOJOLUS MEPBBIX KJIETOK. IIpokapruoTsl u
sykapuoThl. IIponcxoxaeHne MHOTOKJIETOUHbIX OpraHUu3MOB. BOZHUKHOBEHNE OCHOBHBIX LIAPCTB DYKapHOT.
OcHOBHBIE YePThI 3BOJIFOLIUU PACTUTENBHOIO MUpa. OCHOBHBIE UePThI 3BOJIIOLIUN XKUBOTHOTO MHpa

IIpakTHYecKkHe 3aHATHSA:

HpeHCTaBHeHI/Ie YCTHOIO COO6H_I6HI/I$I H JICHTBI BPEMECHU MO OCHOBHLIM 3TallaM BO3ZHUKHOBCHHS U PA3BUTUA
JKUBOTHOI'O U PACTUTEJIBHOTIO MHUpPa, NOATOTOBJICHHBIX IO MEPECUHIO UCTOYHUKOB, PCKOMCHIOBAHHBIX
npenogaBaTciiceM

OK 02
OK 04

Tema 3.5.
IIpoucxoxkaenue
YeJIOBEKA —
AHTPONOreHe3

OcHoBHoOe cogepkaHue

Teopernueckoe o0yueHue:

AHTpononorus — Hayka o 4yesnoBeke. CrucremaTHueckoe noJjioskeHue uenaobeka. CXOACTBO YesoBeKa C
JKUBOTHBIMU. OTINUUA YeNOBEKa OT KUBOTHBIX. [IpsIMOXOKI€HIE U KOMIUIEKC CBSI3aHHBIX C HUM
NpPU3HAKOB. Pa3BuTHE TOJIOBHOrO MO3ra M BTOPOH CUTHAJIbHON cUcTeMbl. COOTHOIIEHNE OHOJIOTHYECKUX U
COLIMANIbHBIX (PAKTOPOB B AHTPOIOTEHE3E

OCHOBHBIE CTaINH AaHTPOTIOTeHe3a. [[puonuTeKn — MpeaKy YeIoBeKa 1 YeIOBEKOOOPa3HbIX 00e3bsH.
IIpoToanTpon — mpealIecTBEHHUK YeloBeKka. ApXaHTpOI — ApeBHeluii yenosek. [laneoanTpon — nqpeBHUi
yesnoBek. HeoaHTpoIl — 4enoBek COBPEMEHHOIO TUIA. JBOJIOLUS COBPEMEHHOTO YEJIOBEKA.

Uenoseueckre pacel. OCHOBHBIEC OONBIINE Pachl: €BPONIEONIHAS (€BPa3HICKast), HErPO-aBCTPATIONIHAS
(3KBaTOpHUANIbHAS ), MOHTOJIOMTHAS (a3UATCKO-aMePUKAHCKast). Bpemst U MeCTO BOSHUKHOBEHHS
4yenoBeueckux pac. ETMHCTBO yenoBeueckux pac

OK 02
OK 04

IIpakTHYecKkHe 3aHATHSA:

Bpewms u myTu paccenenust yenoseka 1o mianere. [IprcrnocobieHHOCTh YeloBeKa K Pa3HbIM YCIOBUSIM
cpensl. BiusiHue reorpaguueckoi cpenapl Ha MOPGONIOTHIO B (PU3HOIOTHIO YEIOBEKa
3amuTa JeHT BpEMEHH U MEHTAJIbHBIX KapT B pOpMaTe YCTHOTO COOOIIEHUS, MOATOTOBIEHHBIX IO IEPEUHIO
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HCTOYHHUKOB, PCKOMEHAOBAHHBIX NIPCIIOAABATCIICM

Pazgen 4. Ixojorusa

Tema 4.1. OcHoBHOe conep:kaHue
JKoJoruyecKue TeopeTnueckoe o0yueHue:
dakTopnbl Cpenbl oOuTaHUsS] OPraHU3MOB. BOJIHASI, HA3€MHO-BO3AYIIIHAS, TIOUYBEHHAS, BHYTPUOPTaHU3MeHHast. PU3UKO- OK 01
cpeabl JKU3HHU XUMHYECKHEe 0COOEHHOCTH cpenl 0OOuTaHusl OpraHu3MoB. [IpucrnocobneHnst OpraHu3MOB K JKU3HU B Pa3HBIX OK 07
cpenax. [Tonsitue sxonornyeckoro pakropa. Knaccugpukanus skonornyeckux ¢paxropos. [Ipasuio
munumyma FO. Jlubuxa. 3axon TonepantHoctu B. lllendopna
Tema 4.2. OcHoBHOe conep:kaHHe
Honyasinus, IIpakTHYecKkHe 3aHATHSA: OK 01
coodmecTBa, Tpoduueckue nenu u cern. OCHOBHBIE TIOKA3aTENN 3KOCUCTEMbI. buomacca v mpoayKIus. DKOJOTHYECKUe OK 02
IKOCHCTEMbI UpaMHIbI YUCeN, OnoMacchl 1 3Hepruu. [IpaBuio nupaMuabl SHEPTUHL. OK 07
Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACYESTHBIX 334aHHUH IO MIEPEHOCY BEIIECTBA U SHEPTHUH B YKOCHUCTEMAX C
cocTaBiieHre TPOYUUECKHX Lierlel 1 mpaMuz 6HOMacChl U SHEPTHH
Tema 4.3. OcHoBHOe conep:kaHue
Buocdepa - Teoperuueckoe o0yueHue:
rjaobanbHast Buocdepa — xuBasi obonouka 3emnu. Pazsutue npencrasienuii o Ouocdepe B pynax B.M. Bepranckoro.
IKOJIOrHYeCKas Ob6nactu 6uocdeps! u eé cocras. JKuoe BemecTBo Onocheps! u ero GyHKIUU OK 01
cucremMa 3aKOHOMEPHOCTH cylecTBoBaHMs Onochepsl. OcoberHocTn dnocdepr! Kak riodaTbHON YKOCHCTEMBI. OK 02
JunaMudeckoe papHOBecue B Onocdepe. PurmuunocTs siBnennii B buochepe. KpyroBoporsl BemecTs u OK 07
OMOreOXUMHUYECKHE HUKIIBL. [ J106anbHbIE YKOJOrHYECKHE MPOOIEMBI COBPEMEHHOCTH U Iy TH UX PEIIEHHS
IIpakTHYecKkHe 3aHATHSA:
Pelenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 Ha ONpeAesieHue IUIOMAaN HaCaKASHUH s
CHIDKEHHSI KOHLIEHTPALIUHU YTJIEKUCIIOTO ra3a B aTMoc(epe CBOETO PEerHoHa MPOKIUBAHUS
Tema 4.4. OcHoBHOe conep:kaHue OK 01
Bausinue TeopeTnueckoe o0yueHue: OK 02
AHTPONMOrEeHHBbIX | AHTpPOMOreHHble BO3eiicTBH Ha Onocdepy. 3arpsisHEHNsT Kak BUJ aHTPOIIOT€HHOTO BO3AEHCTBUS OK 04
(¢axkrTopos Ha (xumuueckoe, ghusuuecroe, OuoNO2UYECKOE, OMXOOBI NPOUBOOCMEA U NOMPed.IeHUst). AHTPOTIOTEHHbBIS OK 07
ouochepy BO3JeHCTBUS Ha aTMOchepy. K 4.1
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CamocrosiTenpHas pabora

BosneiictBus Ha runpochepy (3aepasnenusn u ux ucmoynuku, ucmoujerus 600). Bozneiicteus Ha turochepy
(Oeepaoayusn nouesl, 6030€ticmeie Ha 20pHvIe NOPOOaA, Hedpa). ARTPONIOTEHHbIE BO3ACHCTBUS HA
OunoTHueckue coodIecTsa (1eca u pacmumenvrvie cOO0UECME, HCUBOMHBIN MUD)

IIpakTHyeckoe 3aHATHE:

Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH MO COXPAHEHUIO MPUPOIHBIX PECYPCOB CBOETO

peruoHa nmpoKuBaHUA

Tema 4.5.
Bansinue
COLHATbLHO-
IKOJOTHYECKHX
(¢paxrTopos Ha
310pOBbe
yeJ10BeKa

OcHoBHoOe cogepkaHue

IIpakTHYecKkHe 3aHATHSA:

OrnpeneneHre CyTOUYHOTO palliOHa MUTAHUS

Co3nanne HHAUBUY ATbHON TAMSATKH [0 OPTaHU3ALNHU PAllHOHAIBHON (PU3NUECKO aKTHBHOCTH

MpodeccuoHaILHO-OPHEHTHPOBAHHOE COAEPKAHHE JIA00PATOPHOI0 3AHATHS

Jlaboparopnast pabota Ha BBIOOD:

1. JlabGopatopHas pabora «YMCTBEHHAs1 padOTOCTIOCOOHOCTHY

OBnafeHye METOIaMH OTIPENeIICHSI TIOKa3aTelieil yMCTBEHHOH paboTOCTIOCOOHOCTH, OOBSICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHUE BIBOOB (MMMCHbMEHHO) C UCTIOB30BAHUEM HAYYHBIX
MOHATUH, TEOPUN U 3aKOHOB

2. Jlabopatopnas pabota «Bausane abuotndeckux (GpakTOpoB Ha YesoBeka (HU3KHE U BBICOKHE

OK 02
TEMIIEPATYPhI)» OK 04
UzyveHne MEXaHM3MOB aIalTaAllN OPTaHU3Ma YeJIOBEKa K HU3KUM U BBICOKUM TeMIepaTypaM U OK 07
00BsICHEHUE MOJTYYSHHBIX PE3YJIbTATOB U (POPMYTUPOBAHUE BHIBOAOB (TUCHMEHHO) ¢ UCIIOIb30BAHHEM K 4.1
HAYYHBIX TIOHSATHH, TEOPHUH U 3aKOHOB
Paszpen S. buoJiorusi B :KU3HH
Tema S.1. Conep:xkanue OK 01
buorexnonoruu B | Teopernueckoe o0yueHue: OK 02
KM3HH KAKI0r0o buorexHonorus kak Hayka 1 pon3BoAcTBO. OCHOBHBIE HANIPABICHHSI COBPEMEHHON OMOTEXHOJIOTHH. OK 04
K 4.1

Mertonnl OuorexHonorud. O0beKTbl OUOTEXHOJOIUH. JTUKA OUOTEXHOJIOTHUECKUX U TEHETUYECKUX
skcrepuMeHTOB. [IpaBuia morncka u aHan3a OMO3KOJOTHIECKOM MHGOPMALIMY U3 PA3IMYHBIX HCTOYHUKOB
(Hay4Has 1 yueOHO-HAy4YHAas JINTEPATypa, CPEeACTBAa MACCOBON HH(pOpMAIuH, ceTh MIHTEepHET U Ipyrue)
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IIpakTHyeckoe 3aHATHE:

Keiicel Ha aHann3 nHGOPMALTMH O HAYYHBIX JOCTIDKEHHSIX B OOJIACTH MEHETUYECKUX TEXHOJIOTHH,
KJIETOUYHOHW WH)KEHEPHH, MULIEBBIX OMOTEXHOJIOrHH. 3aIuTa Keiica: peaACcTaBIeHNE Pe3yIbTaTOB PELICHHUs
KeHCOB (BBICTYIUIEHHE C ITPE3CHTALINEH )

Tema S5.2.1. Conep:kanue OK 01
buorexnonoruu B | lIpakTHyecKue 3aHATHSA: OK 02
MeaUIHHE H PaszBurne OuorexHooruii B 06macTu MENULMHBI M (PapMaluy ¥ IPUMEHEHNE UX B )KH3HH YEJIOBEKa, TIOUCK OK 04
¢dbapmauuu ¥ aHaJ 13 MHPOPMAIIMHI U3 PA3JIMYHBIX HCTOUYHUKOB (Hay4Has U yueOHO-HayqHAsl JIUTEPATYPa, CPENCTBA [K 4.1
MaccoBO# nHpopMauuy, cerb UHTepHeT U Apyrue)
Keiicel Ha anann3 nHGOPMALMH O Pa3BUTHH OMOTEXHOJIOTHIA B MeTULIHE U (papmaunu (1o rpymnmnam)
Tema 5.2.2. Conep:kanue OK 01
buorexnonoruu u | lIipakTuyeckue 3aHATHSA: OK 02
“KHBOTHBIE Pa3zBurne OMOTEXHOJIOTHI C NCIIOIB30BAHNEM JKUBOTHBIX, IPUMEHEHHE MPOTYKTOB OMOTEXHOJIOTHH B OK 04
JKH3HU YeJIOBEKa, MOKMCK U aHAIN3 HH)OPMALIUK U3 Pa3IMYHbIX HCTOYHUKOB (Hay4yHasi U y4eOHO-Hay4YHAs IK 4.1
JUTEpaTypa, CPEACTBa MACCOBOM HH(pOpMAIHH, ceTh MIHTEepHET U npyrue)
Keiicel Ha anann3 nHGOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHIA C HCIIOJIb30BAHUEM JKUBOTHBIX (10 TPyIIIIaMm)
Tema 5.2.3. Conep:kanue OK 01
buorexHnonoruu v | IMpakTHyecKue 3aHATHS: OK 02
pacTeHus Pa3zBurne OMOTEXHOJIOTHH C NCNIOIB30BAHNEM PACTEHUH, MPUMEHEHHE MPOIYKTOB OMOTEXHOJOTHH B )KU3HU OK 04
4EeJIOBEKA, MOUCK U aHATN3 UHPOPMALIUK U3 PA3IMIHBIX UCTOUYHUKOB (Hay4Hast ¥ y4eOHO-HAyYHAs [K 4.1
JUTEpaTypa, CPEeACTBa MACCOBOM MHpOpMaLH, ceTh MIHTEepHET U npyrue)
Keiicel Ha aHann3 nHGOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHIA C HCIIOJIB30BAHUEM PACTEHHUH (I10 rpyImam)
Tema 5.2.4. Conep:kanue OK 01
buorexnonoruu B | lIpakTHyecKue 3aHATHSA: OK 02
NPOMBIILIEHHOCT | Pa3BUTHE MPOMBILILIEHHONH OMOTEXHONIOTHH B €€ TPUMEHEHHUE B KU3HH YeJIOBEeKa, TOUCK U aHAJIH3 OK 04
u uH(popMaLMK U3 PA3TMYHBIX HCTOYHUKOB (Hay4Hasi U y4eOHO-Hay4YHas JINTepaTypa, CpeaCcTBA MACCOBOM IK 4.1
uHpopmauuy, cetb IHTepHET 1 Apyrue)
Keiicel Ha aHann3 nHGOPMALMH O Pa3BUTHH MPOMBIIIJICHHON OMOTEXHOJIOTHH (TI0 TpyIam)
Tema 5.2.5. Conep:kanue OK 01
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CounanbHO- IIpakTnyeckue 3aHATHS: OK 02
3THYECKHE DTHUYECKHE acTIeKThl Pa3BUTHs OMOTEXHOJIOTHI U MPUMEHEHHE UX B JKU3HH YEJIOBEKA, IOUCK U aHAJIN3 OK 04
aACNeKThI UH(pOPMALIUU U3 Pa3IMIHBIX HCTOYHUKOB (Hay4yHast 1 yueOHO-Hay4YHas TUTEPaTypa, CPENCTBA MaCCOBOMH IIK 4.1
OHoTexHoJOrui uHpopmauuy, cetb IHTepHET 1 Apyrue)

Keiicel Ha ananm3 nHpopMau 00 3ITUYECKHX aCTIEKTaX Pa3BUTHU OMOTEXHOJIOTHUH (TI0 rpyTIIam)

OcHoBHOe conep:kaHHe

Pa3zaen 6. Buoskonoruyeckne Hcc/ie10BaHHS OK 01
Tema 6.1. OcHoBHOe conep:kaHue OK 02
OcnoBHbIe JlaGopaTopHble 3aHATHS: OK 04
METOAbI IToctaHoBKa 1enH, 3a1a4, BHIIBIXKEHHE TUITOTE3bI, TPOBENEHNE SKCIIEPUMEHTA [0 ONPEACTICHUIO OK 07
OHOIKOIOTHYECKH | orTyMaIbHBIX YCIOBHIL [T POCTA U (PU3HONOTHUECKON aKTHBHOCTH APOAKEBBIX KIETOK. BhisBleHHe
X MCCIeIOBAHUH | 33x0HOMEpHOCTEH, (hOPMyYTHPOBAHHE BEIBOXOB H POrHO30B.

Jlabopatopablie pabOThI Ha BBIOOP 11O MUHU TPYIIIAM:

1. BaustHue TeMrepaTypsl Ha pocTa v (PU3MOJIOTHIECKYIO aKTUBHOCTD APOJKKEBBIX KIIETOK

2. BaustHEE YIIIeBOIOB HA POCTA U (PU3UOJOTHUYECKYIO AKTUBHOCTD IPOACKEBBIX KIETOK

3. CoueTaHHOE BIMSIHHE TEMIIEPATYPHI U YIJIEBOJOB HA pOcTa M (PU3HOJOTUIECKYIO aKTHBHOCTD

TPOXKIKEBBIX KIETOK

OcHoBHOe conep:kaHue
Tema 6.2. | IlpakTHYeCKOE 3aHATHE
buoskonoruueck | O63op TeM yueOHO-HCCIEN0BATENBCKUX MPOEKTOB. BHIOOpP y4eOHO-HCCIe0BATENBCKOTO NPOEKTA U3
M DKCTIEPHUMEHT | mpenyokeHHbIX. POPMHUPOBaHNE KOMAH IbI TPOEKTA. ATOPUTM BHITIOTHEHHS IPOEKTA.

Kaknast rpynmna BEIOMpaeT ONMH U3 BAPUAHTOB YY€OHO-UCCIIEAOBATENbCKUX MTPOEKTOB: OK 01

1. Ouenka kadecTBa aTMOC(HEPHOTO BO3yXa OK 02
2. OueHKa Ka4ecTBa IOYB METOAOM (PUTOTECTUPOBAHMUS SE 847‘

3. OueHka KauecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB I10 OPTaHOJIECNITHIECKUM H (PU3UKO-XUMHUYECKUM
CBOMCTBaM
Bnusnue ITAB Ha pocT U pa3BUTHE CEMSIH BBICHIMX PacTEHUN
5. BnustHEE COJIEBOTO 3arpsi3HEHHST HA POCT U Pa3BUTHE CEMsIH BBICLINX PACTEHHI
Llepauiii 5man evinoanenus NPoeKma:
OO6ocHOBaHME aKTyaJbHOCTH BHIOPaHHOH TeMbl. BrisiBieHne npodieMbl nccienoBanus, GOpMyITHPOBAHHE
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runote3sl. Beibop MeTonos uccnenosanus. Beidbop Touek orOopa npod Ha TEPPUTOPUH HCCITCIOBAHUS.
ITocranoBka nmenel u 3anau uccnenoBanus. OnpeneneHe GOPMbI MPEACTABICHHUS PE3YJIbTATOB
uccnenosanus. OnpeneseHye STanoB U COCTaBJIEHHUE MJIaHa UCCIIEA0BaHUs

IIpomexyTouHnas arrecTauus (3K3amMeH) 6
Koncyabrauuu 4
Bcero: 144
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3. YciaoBus peaju3anuu NporpaMmbl 001e00pa3oBaTe/ibHOI JHCHUILIHHbBI

3.1. Jlna peanu3zauud NPOrpaMMbl JHCHUILVIMHBI JO/LKHBI OBITh
NpeayCMOTPEHbI CJIeAYIIIHE CTIeUATbHbIC TOMEIICHHUS:

Kabuner «buonocuuy, oCHaIICHHbIA 000pPyI0OBaHUEM: MEOEb, AOCKA, MEIL,
HarmsaHble TOCOOMs (KOMIUIEKTBI Y4eOHbIX TaOnMil, IUIAKATOB), TEXHUYECKUMHU
cpeacTtBamMu OOYYEHHS: KOMIBIOTEP C YCTPOWCTBAMH BOCHPOM3BEACHHUS 3BYKQ,
NPUHTEP, MYJIbTUMEINA-TIPOCKTOP C SKPAHOM, YKA3Ka-MPE3CHTEDP ISl MPE3CHTALMIA.

JlabGopatopus, ocHaileHHass OOOpYyJAOBaHWEM JJisi TPOBEACHUS 3aHSATUH:
MUKPOCKOTIBI, CEKYHAOMEP, TOHOMETP, JiabopaTopHas mocyAa (MpoOWpKH,
NOJICTABKH JJIi MPOOMPOK, MUHLETHI, MECOK, CTYNKHA C MECTUKAMHM, MPEAMETHBIE U
NOKPOBHBIE  CTEKJA,  CTEK/SSHHbIE  TNAJIOYKH,  NPENApOBAIBHBIC  WIJIBI,
¢unerpoBasibHass Oymara (canm(eTkH), CTakaHbl) TUNEPTOHWMYECKHIA PACTBOP
xjaopuna Harpus, 3%-HBI pacTBOp MNEPOKCHAA BOAOPOAA, PacTBOp WHoga B
HONMCTOM KallMW, TJMUEPHH, KIyOHW KapTOdens, JIUCT AOACH KaHAACKOH, TUIOA
psAOUHBI OOBIKHOBEHHOM (pAOMHBI MJIA TOMATA), JIYK PEMYaThlii, pa3BeICHHbIC B BOJE
JPONOKH);

3.2. UudopmanmoHHoe oOecnedyeHue peajsn3anuu nNporpaMmbl

1. Jlns peamm3aiii nporpaMmbl OMOIHOTEUYHBIA (POHJ 00pa3oBaTEIBLHON
OpraHu3aiu J0JKEH MMETh MEUYaTHbIE W/WIM 3JICKTPOHHbIE 00pa3oBaTeibHBIE U
UH(POPMAIIMOHHBIE  PECYPChI,  PEKOMEHIOBAHHbBIE [y  MCIOJIb30BAaHUS B
00pa3oBaTENbHOM IMPOLIECCE, HE CTAPIIE MATH JIET C MOMEHTA U3/IaHUSI.

2. Pexkomenmyemble NEYaTHBIE U3JIAHMSI no peanuzaiuu
00meo0pa3oBaTebHOW  JUCHMIUIMHBL  MPEACTABICHBl B METOAMYECKUX
PEKOMEHAAIUSAX MO OPraHu3alui 00YUYEHUSI.
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4. KoHTPOJIb U OLICHKA Pe3y/IbTATOB 0CBOCHHS 001e00pa30BaTe/ILHOM

AHCHHUILITHHBbI

KouTpoab U oneHka pe3ysibTaTOB OCBOEHUs 001e00pa30BaATEIbHON AUCIIMILTAHBI

PACKPBIBAKOTCSA

qepes

JVCHUATUIAHAPHBIC

PC3yJIbTaThI, HaIIpaBJICHHLIC Ha

(dopmupoBanue 00X U NPOo(HECCUOHATBHBIX KOMIETEHIIUH MO pa3aeiiaM U TeMaM
COJEpKaHusl yueOHOro MaTepurana.

Oowmas Pa3znen/Tema Tun oleHOYHBIX MepONPUSATHIA
KOMIIeTeH
nusi
Pa3znen 1. Knerka — KoHntponbHas padota “MosiexyaspHbIi
CTPYKTYPHO-(PYHKIIHOHAJNIBHASL | YPOBEHb OPTraHU3ALUU KUBOTO
eJMHHIIA KUBOI0
OK 02 Tema Nel.1. 3anonHeHne TabauIbl C OITMCAHUEM METOAOB
buonorus xak Hayka MHUKPOCKOITUPOBAHUSI C UX JOCTOMHCTBAMU U
HEOCTaTKaMHu.
3anonnenune Tabauipl « BKian y4eHbIX B
pa3BUTHE OHOIOTHI»
OK 02 Tema Nel 2. 3arnonHeHne CPaBHUTENBHON TaOIHIIBI
OOm1ast XapakTepUCTHKA KU3HU CXOZCTBA U Pa3IMUUi )KMBOTO U HE KUBOTO
OK 01 Tema Nel 3. DpOHTANBHBIN ONPOC
OK 02 buonoruuecku BakHbIE IToaroToBka yCTHBIX COOOIIEHHUI ¢
OK 04 XUMHYECKHE COETUHEHUS Mpe3eHTaunen
BrimonHenue u 3amura 1abopaTOPHBIX padoT:
«Omnpenenenue ButamuHa C B IPOAYKTaxX
MUTAHUSDY,
«M'unpodpunpHO-rUAPOGHOOHBIE CBOWCTBA
JUIUI0BY
OK 01 Tema Nel 4. OueHnBaemasi TUCKyCCHSI IO BOIIPOCaM
OK 02 CtpykTypHO-pYHKUNOHATIBHAS JIEKIUH
OK 04 OpraHu3aLys KJIETOK Pa3zpaboTka MEHTaNbHON KapThlI 1O

KJIacCU(UKALIMHU KJIETOK U UX CTPOCHHUIO Ha
NPO- U 3YKAPUOTUYECKHX H 110 LIAPCTBAM B
MHHHU TPYyIIax

BrimonHenue u 3amura 1abopaTOPHBIX padoT:
«CTpoeHne KieTku (pacTeHus, JKUBOTHBIE,
rpuOBbl) U KJIETOUHBIE BKIIOUEHHS (KpaxMad,
KapOTHHOU/IBI, XJIOPOTLIACTHI,
XPOMOILIACTBI),

«IIponunaemocts MeMOpaHsI (I1Ia3MOJH3,
JETUIa3MOJTH3 )»
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OK 01

Tema Nel.5.

DpOHTANBHBIN ONPOC

OK 02 CrtpykrypHo-pyHKIIMOHATBHBIE  [Pa3paboTka rimoccapusi
(akTOpBI HACTECTBEHHOCTH Pewenue 3anau Ha onpeneneHue
MOCJIEI0BATENBHOCTH HYKJIEOTUIOB
OK 01 Tema Nel.6. DpOHTANBHBIN ONPOC
OK 02 IIpoueccel MATPUYHOTO CUHTE3a Tect «IIponeccbl MATPUYHOTO CUHTE3a»
Pemenue 3ana4 Ha onpeneneHue
MOCJIEI0BATENbHOCTH AMUHOKUCIIOT B
MoOJIeKyJIe Oenka
Pemenue 3ana4 Ha onpeneneHue
MOCJIEI0BATENbHOCTH AMUHOKUCIIOT B
MOJIeKyJie Oenka B Cilyyae U3MEHEHHS
NocyenoBaTeapHOCTH Hykyeotunos JJHK
OK 02 Tema Nel.7. DpOHTANBHBIN ONPOC
OK 04 Hexknerounbie GOpMBbI KU3HH ITonroroBka yCTHBIX COOOIIEHHUH C
npe3eHTame (BUPyCHbIE U OaKTepUaIbHbIC
3aboneBanust. OOLIME MPUHIIUTIBI
HCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEILECTB.
OcobeHHOCTH IPUMEHEHHST aHTUOHMOTHKOB)
OK 02 Tema Nel 8. DpOHTANBHBIN ONPOC
OOMeH BelecTB U MpeBpaieHue | 3armoTHeHHe CPAaBHUTENbHOM TaOIHILIbI
SHEPruu B KJIETKE XapaKTEPUCTUK TUIIOB OOMEHA BELIECTB
OK 02 Tema Nel 9. Ob6cyxaeHne o BOMpocam JIEKLIUU
OK 04 JKU3HEHHBIN LUKJT KJIETKH. Pa3zpaboTka JIeHTBI BpeMEHH KHU3HEHHOTO
Muros. Meiio3 LUKJIa
Pazaen 2. Crpoenne u ¢pyuxkuun | Koutponsnas padora ”Ctpoerne u GpyHKIHH
OpPraHu3Ma opranusma”
OK 02 Tema Ne2. 1. OuenuBaemMasi IUCKycCUsl
OK 04 CtpoeHue opranusma PaszpaboTka MeHTaIbHON KapThl TKaHEH,
OpPraHOB U CUCTEM OpraHOB OPraHU3MOB
(pacTeHus, JKUBOTHBIE, UEJIOBEK) C KPaTKOH
XapaKTEPUCTUKON MX (PYHKIHMH
IToaroroBka u npencTaBieHNe YCTHBIX
coolmIeHuii ¢ mpe3eHTannei (MIMMyHHTET,
WH(EKIUOHHbBIE 3a00JICBaHUS, STTUAECMHUH,
BaKLIMHALIHSA)
OK 02 Tema Ne2 2. DpOHTANBHBIN ONPOC
DopMBI pPa3MHOXKEHUS 3anonHeHne TabauIbl C KPaTKOH
OpPraHU3MOB XapaKTEPUCTUKON U MpuMepaMu popm
Pa3MHOKEHHUs1 OPraHNU3MOB
OK 02 Tema Ne2 3. Pa3zpaboTka eHTBI BpeMeHH C
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OK 04

OnToreHes >KUBOTHBIX U Y€JIOBEKA

XapaKTepUCTUKON 3TAaNOB OHTOreHE3a
OTZEJIbHON IPYINON >KUBOTHBIX U YEJIOBEKa
0 MUKPOIpynram

Tect/onpoc

OK 02
OK 04

Tema Ne2 4.
OHnToreHes pacreHuit

CocraBneHne )KU3HEHHBIX LIMKJIOB PACTEHHN
1o otaenam (MOXOBHIHbIC, XBOIIEBUIHBIE,
NATIOPOTHUKOBHUIHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02

Tema No2.5.
OCHOBHbBIE IOHATHUS TEHETUKHU

Paspabotka rioccapust
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH HaCJIEAOBAHUS

DpOHTANBHBIN ONPOC

Tect mo Bonmpocam JIEKLUU

Pemenue 3ana4 Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMUS
HACJIEACTBEHHBIX IPU3HAKOB IPU MOHO-, TU-
, TIOJIUTHOPUIHOM H aHAJTU3UPYIOIIEM
CKpELIMBAaHUH, COCTABJICHUE
FeHOTUITMYECKUX CXEM CKPELIUBaHUs

OK 01
OK 02

Tema No2.7.
BzaumopaeicTBue reHOB

Tect

Paspabortka rioccapust

Pemenue 3ana4 Ha onpenesieHue
BEPOATHOCTHU BO3ZHUKHOBCHUA
HACJICACTBCHHBIX IPU3HAKOB IIPHU PA3JIMIHBIX
THUITax BSaHMOHefICTBI/Iﬂ I'CHOB, COCTaBJICHUC
FECHOTHUITUYICCKUX CXEM CKPCIIUBAHUSA

OK 01
OK 02
IIK 4.1

Tema No2 8.
CueruieHHOe HACIeqOBAHUE
MPU3HAKOB

Tect

Paspabortka rioccapust

Pemenue 3ana4 Ha onpenesieHue
BEPOATHOCTHU BO3ZHUKHOBCHUA
HACJIEACTBEHHBIX IIPU3HAKOB IIPH
CLEMJIEHHOM HacJIeIOBAHUU, COCTABJICHUE
FEHOTHUITMYCCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema No2 9.
T'eneruxa nomna

Tect

Paspabotka rioccapust

Perienue 3a1a4 Ha onpeneneHne BepOSTHOCTH
BO3HUKHOBCHUA HACJIEACTBCHHBIX IIPU3HAKOB,
CLIETUIEHHBIX C MOJIOM, COCTABJICHUE
FCHOTUIMUYICCKHUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema Ne2.10.
I'enetuka uenoseka

Tect

Paspabotka rioccapust

Perienue 3a1a4 Ha onpeneneHne BepOSTHOCTH
BO3HUKHOBCHUA HACJIEACTBCHHBIX IIPU3HAKOB,
HCIOJIb3YA METOAbI TCHCTUKH YCJIOBCKA,
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COCTaBJIEHUE TEHOTHUITHYECKHX CXEM
CKpeLHBaHMSI

IToaroToBKa YCTHBIX COOOMIEHUH C
MPEe3EHTALHNEN O HACIEeICTBEHHbBIX
3a00JIeBaHISIX YEJIOBEKA

OK 01 Tema Ne2. 11. Tect
OK 02 3aKOHOMEPHOCTH U3MeHUYMBOCTH  |PeleHue 3a7a4 Ha onpeneaeHue TUma
OK 04 MyTalHUU IIPU NIEpeAade HaclIeACTBEHHBIX
MIPU3HAKOB, COCTaBJIEHUE T€HOTUITMUECKHUX
CXEM CKpeLIuBaHus
OK 01 Tema Ne2.12. Tect
OK 02 Cenekiust OpraHu3MOB Pazpabotka rioccapust
Pewenue 3anau Ha ornpeneaeHre BO3MOXHOIO
BO3HUKHOBEHUsI HACJIEICTBEHHBIX IPU3HAKOB
IO CeJIEKL[MH, COCTaBJIEHHE T€HOTUITNUECKUX
CXEM CKpeLIuBaHus
Pa3nen 3. Teopus 3Borounu KontponbHas pabora “Teoperndeckue
aCTEeKThI HBOJIFOLINU JKU3HU Ha 3emie”
OK 02 Tema 3.1. @pOoHTaTBHBIN OMPOC
OK 04 HcTopust 3BOMOLIMOHHOTO yueHust |Pa3paboTka IeHTBl BpEMEHH Pa3BUTHUS
SBOJIFOLMOHHOTO YUEHHUSI
OK 02 Tema 3.2. @pOoHTaTBHBIN OMPOC
Mukpo3BOTFOLUSA Pa3zpabotka rioccapuisi TEepMHUHOB
OK 02 Tema 3.3. OueHnnBaeMasi TUCKYCCHUS
Makpo3sBoaronus Paspabotka rioccapusi TEPMUHOB
OK 02 Tema 3.4. @pOoHTaTBHBIN OMPOC
OK 04 BoznukHOBeHUE U pa3BUTHE KU3HHU [[IoArOTOBKA M MpEaCTaBIeHUE YCTHOTO
Ha 3emiie COOOLIEHUS U JIEHTBI BPEMEHH BO3HUKHOBEHUS
U Pa3BUTHS )KUBOTHOTO U PACTUTENBHOIO
MHpa
OK 02 Tema 3.5. @pOoHTaTBHBIN OMPOC
OK 04 IIpoucxoxxneHue yenoBeka — PaszpaboTka neHT BpeMeH! 1 MEHTAJIbHBIX
AHTPOTIOTEHE3 KapT Ha BBIOOD:
“BOIIFOIMSI COBPEMEHHOTO YEJIOBEKA
“BpeMs u MyTH pacceseHus YeloBeKa Mo
iaHete”, “BuusiHue reorpadudeckoii cpensl
Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YeJIOBeKa
“Yenopeueckue pachl’, 00CyKIeHUe
Pa3aen 4. Jxosorus KonTtpoabnas padora “Teopernueckue
aCneKTbl IKOJIOTHU”
OK 01 Tema 4.1. Tect o skonorudeckum paxkropam u cpenam
OK 07 Dkosorudyeckue GakTOphl U CPenbl |KU3HH OPraHU3MOB
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IIK 4.1 JKU3HU.

OK 01 Tema 4.2. CocragrneHre cxeM KPyroBOpOTa BENIECTB,

OK 02 [Monynsius, coodmecTra, WCTIOJIb3Y ST MAaTePHUAJTI JICKITUN

OK 07 YKOCUCTEMBI Perienne MPAKTUKO-OPUEHTHUPOBAHHBIX

K 4.1 pacUeTHBIX 3aIaHUI MO MEPEHOCY BEIIeCTBA U
SHEPIyH B SKOCHCTEMAX C COCTABJICHHE
TpoUUECKUX LIENEH U MUpaMu OMOMacChl U
SHEepPruu

OK 01 Tema 4.3. OuenuBaemasi TUCKyCCHs

OK 02 buocdepa - rmodanbHas Tect

OK 07 5KOJIOTHYECKAasi CUCTEMA Pemenne npakTUKO-OPUEHTUPOBAHHBIX

K 4.1

pacyeTHBIX 3324 Ha OMpeae/ICHHE TUIOLIAH
Haca)KI[eHI/Iﬁ AJIs1 CHUSKCHHS KOHLUCHTpalUuu
YIJIEKHUCIIOro ra3a B aTMoc(epe CBOero
peruoHa nmpoXKuBaHUA
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OK 01

Tema 4.4.

Tect

OK 02 Biusinue anTponoreHHbIX pakTopoB Ha |PemeHune mpakTHKO-OPUEHTHPOBAHHBIX
OK 04 ouochepy PacYeTHBIX 33aHNH 110 COXPAHEHUIO
OK 07 IIPUPOAHBIX PECYPCOB CBOEr0 PETHOHA
IIK 4.1 MIPOKUBAHUS
OK 02 Tema 4.5. OuenuBaemasi TUCKyCCHs
OK 04 BnusiHMe COLManbHO-3KOJOTHUECKUX  |BBIMOSHEHUS NPAKTUUECKUX 3aJaHUM:
OK 07 (akTOpPOB Ha 3I0POBBE YEIOBEKA “OmnpeneneHue CyTOYHOIO pallioOHa
IIK 4.1 MMUTAHUS ,
“CoznaHne UHAUBUYaJbHON MaMATKU
[0 OPraHU3aLNH PALUOHAIBHON
(bU3MUECKON aKTUBHOCTH
Brimonnenue madopaTopHoil paboThl Ha
BBIOOD:
"VmcTBeHHas1 paboTOCTIOCOOHOCTH",
"Bnusinue abuotudeckux GpakTopoB Ha
4esioBeKa (HU3KHE U BBICOKHE
TemmnepaTypsl)”
*IIpodeccuonanbHoO- 3ammuTa Kelica: mpeACcTaBICHUE
OPHEHTHPOBAHHO COAeP:KaHUe PEe3yJIbTaTOB PELIEHUsI KeiCoB
Pa3nen S. buosorust B ;kM3HU (BBICTYIUIEHHE C MTPe3eHTaHeH)
OK 01 *Tema 5.1 BrinonHenue kelica Ha aHaJIU3
OK 02 bnoTexHONOrnu B KU3HU KaXXI0rO UH(POPMALUN O HAYYHBIX TOCTHKEHHSX
OK 04 B 00JIACTH F€HETUYECKUX TEXHOJOTHH,
I1IK 4.1 KJIETOYHOU UH)KEHEPUH, MULLIEBBIX
OunoTexHOOrHi (TI0 Tpynmnam),
MIpeCTaBJIeHNE PE3YJIbTATOB PELICHUs
KeMCOB
OK 01 *Tema 5.2.1. BrinonHenue kelica Ha aHaJIU3
OK 02 buorexHon0rNu B MEAULIUHE U UH(pOpPMALIUY O PA3BUTHH
OK 04 bapmannu OMOTEXHOJIOTHI B METUIIUHE U
IIK 4.1 bapmarun (1o rpymnmnam),
MIpeCTaBJIeHNUE PE3YJIbTATOB PELICHMUS
KeMCOB
OK 01 *Tema 5.2.2. BrinonHenue kelica Ha aHaJIU3
OK 02 buorexHoNOrNu 1 *KUBOTHBIE UH(pOpPMALIUY O PA3BUTHH
OK 04 OMOTEXHOJIOTHH C CTIOb30BAHHEM
IIK 4.1 JKUBOTHBIX, IPUMEHEHUE NTPOAYKTOB
OMOTEXHOJIOTHH B )KM3HHU YeJIOBeKa (110
rpyIInam), IpeACTaBICHNE PE3yIbTaTOB
pELIeHNs KeNCOB
OK 01 *Tema 5.2.3. BrinonHenue kelica Ha aHaJIU3
OK 02 buortexHonornu u pacTeHus UH(pOpPMALIUY O PA3BUTHH
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OK 04

OMOTEXHOJIOTHUH C UCIIOJIb30BAHUEM

I[IK 4.1 pacTeHuii (TIo rpymmnam), mpeAaCTaBIeHHE
PE3YJIbTATOB PELICHUS KEHCOB
OK 01 *Tema 5.2.4. BrinonHenue kelica Ha aHaJIU3
OK 02 IIpoMmeiieHHast OMOTEXHOIOTUS UH(pOpPMALIUY O PA3BUTHH
OK 04 MPOMBIIIJIECHHOH OHOTEXHOJIOTHi (110
IIK 4.1 rpyIInam), IpeACTaBICHNE PE3yIbTaTOB
pELIeHNs KeNCOB
OK 01 *Tema 5.2.5. BrinonHenue kelica Ha aHaJIU3
OK 02 CouunanbHO-3TUYECKUE aCTIeKThI uHpOopMaIUU 00 STUUECKUX ACTIEKTax
OK 04 OMOTEXHOJIOT U Pa3BUTHs OMOTEXHONOTHI (TI0 Tpynnam),
I[IK 4.1 MPENCTABICHUE PE3YIbTATOB PEIICHUS
KeMCOB
Pasnen 6. Buoskosnoruyeckue IIpencrasnenue pe3ynbTaToB
HCCJIeAOBAHHS BBIMOJIHEHHSI yUeOHO-
HCCJIENOBATENbCKUX POEKTOB
(BBICTYIUIEHHE C MPe3eHTaHeH)
OK 01 Tema 6.1. BrinonaeHne 1adopaTopHBIX padoT Ha
OK 02 OCHOBHBIE METOJIbI OMO3KOJIOTHYECKUX |BBIOOP B MEHHUTPYIIIAX:
OK 04 HCCIIEIOBAHUI 1. BausHue TeMnepatrypbl Ha pOoCcTa U
OK 07 (H3NONOrHIeCKy0 aKTUBHOCTD
IPOACKEBBIX KJIETOK
2. BausiHue yrieBoAoB Ha pocTa U
(H3NONOrHIeCKy0 aKTUBHOCTD
IPOACKEBBIX KJIETOK
3. CoueraHHOe BIMSIHUE TEMIIEPATYPhI
U YIJIEBOIOB HA POCTA U
(H3NONOrHIeCKy0 aKTUBHOCTD
IPOACKEBBIX KJIETOK
OK 01 Tema 6.2 Brimonaenue yuebHo-
OK 02 buoskonornueckuii 3KCNepUMEHT HCCJIEOBATENIbLCKOrO IIPOEKTa Ha
OK 04 BBIOOP:
OK 07 1. Ouenka kauecTBa aTMOC(HEpPHOTO

BO3yXa

2. OueHKa KauecTBa MOYB METOJOM
¢duToTECTUPOBAHUS

3. OueHka kadecTBa BOJ
MOBEPXHOCTHBIX BOJIOEMOB 10
OPTaHOJENTUYECKIM U (PH3UKO-
XUMHUYECKUM CBONCTBaM

4. Bnusanue ITAB Ha poct u pa3sBurue
CEMSIH BBICIINX PACTEHUU

5. BausiHMe CONEBOTO 3arpsA3HEHUS Ha
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POCT U pa3BUTUE CEMSAH BBICIINX
pacTeHui

OK 01
OK 02
OK 04
OK 07

BbIHOJ’IHeHI/Ie OK3aMCHALIMOHHBIX
3aIaHuN
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