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1. OBIIASI  XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
OBIIIEOBPA3OBATEJILHONI JUCHUIIJIAHBI «BHOJOT UsD»

1.1. MecTO0 IHCUMILVIMHBI B CTPYKType 00pa30BaTe/IbHOI NMpPOrpamMmbl
C11o

OOuieoOpazoBarenbHas AUCUUITIMHA «bronorusy» sBiseTcs 0043aTelbHON YacThEO
0011e00pa30BaTENBHOIO NUKIAa 00PAa30BATENBHON MPOrpaMMbl B COOTBETCTBUM C
OI'oC CIIO o CIEUUANTBHOCTH «OKcIuTyaranus 17} PEMOHT

CEJIbCKOXO03SIMCTBEHHON TEXHUKHA U 000PY10BAHU S



1.2. Ilesqin 1 uIaHUpyeMble Pe3yJbTAThI 0CBOCHHS JUCHUILIAHBI:

1.2.1. Hean qUCHUILIMHBI

Hean: ¢gopmupoBanue y oOOydYaIOIIMXCS CUCTEMBI 3HAHWUHA O Pa3TUUYHBIX
YPOBHSIX >KM3HM CO 3HAHUEM COBPEMEHHBIX MPEACTABICHUA O >KMBOH MPHUPOAE,
HABBIKOB N0 NPOBEACHHID OHOJOTMYECKHX HCCIEA0BAHUI ¢  COOMOICHUEM
ATUYECKUX HOPM, apryMEHTHPOBAHHOH JMYHOCTHOH MO3ULUU TO OEPEKHOMY
OTHOLLIEHUIO K OKPY KAIOLIEH CPELE.

3apaum:

* noiayyeHue (YHIAMEHTAIBHBIX 3HAHWH O OWOJIIOTMYECKUX CUCTEMAX
(Knerka, Opranuzm, I[lomymsums, Bua, Okocuctema), WCTOPHH Pa3BUTHS
COBPEMEHHBIX TPEICTABICHHUNA O KMBOW MPUPOAC, BBIJAKOLIMXCS OTKPBITHSX B
OMOJIOrMYECKON HayKe, poiau OWOJOrMYecKOW Hayku B (OPMUPOBAHWU
COBPEMEHHOW €CTECTBEHHO-HAyUYHOH KapTHHBI MUPA, METOAAX HAy4HOTO
NO3HAHMS,

* OBJIAJICHUEC YMECHHSIMH JIOTHUYECKHA MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMOJIOTUYECKUX 3HAHWA B MPAKTUYECKOH JACATENIBHOCTU JIFOACH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHWI;, OMPEACIATh KUBbIE OOBEKTHI B PUPOJE; MPOBOIUTH
HAOJFOIEHUS 32 SKOCUCTEMAMH C LENIBIO MX OMMCAHMUS W BBISIBICHHS €CTECTBEHHBIX
W AHTPOIOTCHHBIX M3MEHEHW, HAXOAUTh W AHAIM3UPOBATH HHQPOPMALMIO O
JKUBBIX O0BEKTAX;

* pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX
CnocOOHOCTEH O0y4YaromMXcs B MPOILECCe M3YYCHHs] OMOJOTMYECKHUX SIBJIICHMIA,
BBIIAIOIIMXCS  JOCTHIXKEHWI OMOJIOTMHM, BOWIEAIIMX B  OOLICYEIOBEUYECKYHO
KyJbTYPY; CJAOKHBIX U TPOTUBOPEUMBBIX MYTEH Pa3BUTHSI COBPEMEHHBIX HAYUHBIX
B3TJISJIOB, WACH, TCOPUM, KOHIEHIMHI, TUNOTE3 (O CYIIHOCTH W MPOUCXOXKICHUN
YKU3HH, YETI0BEKA) B X0/I€ padOThI C pa3IMYHbIMK UCTOYHUKAMHA WH(pOpMaLnK;

* BOCIIUTaHHUE YOEKIACHHOCTH B HEOOXOAMMOCTH MO3HAHUS >KUBOM MPUPOJIBL,
HEOOXOMMOCTH PAMOHATILHOTO PUPOIOTIONB30BAHMS, OEPEKHOTO OTHOIIEHUS K
OPUPOJHBIM pECcypcaM M OKpPYXKawIeH cpeae, COOCTBEHHOMY 3I0POBBIO;
YBKCHHsI K MHCHUIO ONIMIOHEHTA NPU 0OCY>KAEHUH OMOJIOTUYECKUX MPOOIIEM;

* HCIMOJIB30BAHUE NPUOOPETCHHBIX OWOJIOTMYECKUX 3HAHWHA W YMEHW B
MOBCEHEBHON JKW3HU JJIi OLECHKW TMOCAEACTBUI CBOCH JeATENbHOCTH (M
JEATEILHOCTA IPYTHX JIFOACH) MO OTHOLIEHUIO K OKPY’KAKOLIEH Cpele, 3/0POBbIO
JPyTuX JOJAeH U COOCTBEHHOMY 30POBbIO; OOOCHOBAHUE W COOIIOJICHUE MEP
npounakTUKM  3a00J€BaHM, OKa3aHWE TMEPBOM TNOMOIIM TPH TpPaBMax,
COOJIFOICHHE TTPABKIT IOBEICHUS B TPUPOIE.



1.2.2. Tlnanupyembie Ppe3y/JbTATbl OCBOCHHS 001He00pa30BaTe/IbHOI
JUcHUIIHHELI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHUe TUCUUILUIMHA UMeeT Tpu (popmupoBaHuu U pazBuTu OK
u IIK (OK yrazwisaiomca uz noeoco maxema DIOC CIHO 2022 2o0a no
npogheccun/cneyuansHOCmu)



Koa n HauMeHOBaHHE
(¢popmupyembix
KOMIIeTeH LMK

Ilnanupyembie pe3yabTATbl 0CBOCHUS AMCHUIIINHBI

Oﬁume1

,I[ncummmlapﬂble2

OK 01. Beibupatb
CHOCOOBI peLIeHus
3a1a4
podheCCHOHANTbHOM
IesITeIbHOCTH
NPUMEHHUTEIBHO K
Pa3THYHBIM
KOHTEKCTaM

B yacTu Tpya10BOro BOCIUTAHUSA:
- TOTOBHOCTb K TPYyAy, OCO3HAaHHE IIEHHOCTH MaCTepPCTBa,
Tpynomoodue;

- TOTOBHOCTb K aKTHBHOH IESITEbHOCTH TEXHOJOTHUYECKOU U

COLIMAJIbHONM HAMPABJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,

MJaHUPOBATh W CAMOCTOSITEJIbHO  BBINOJHATH  TaKYHO
NEeSITEbHOCTD;
- wuHTepec K pasnuyHbiM  chepam  mpodecCHOHANTBHON

IeSTEIbHOCTH,
OBnageHne yHUBEPCAIbHBIMU Y4Y€OHBIMH ITO3HABATEIHHBIMU
NEHCTBUAMMU:

a) 0a30BbIe JJOTHYECKHE NeifiCTBHUS:

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

AKTYyaJIU3UPOBATH

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

- OIpemeNATh LENH JeSITEIbHOCTH, 334aBaTbh IapaMeTpsl U
KPUTEPHU UX AOCTHIKEHHUS,

- BBISABIIATD 3aKOHOMCPHOCTH u MPOTHUBOPECHUSA B

paccMaTpUBAEMBIX SIBJICHUSAX,

- BHOCHUTD KOPPEKTUBBI B JCATCIIbHOCTD, OLICHUBATDb

COOTBECTCTBHC PE3YIBTATOB HEJIAM, OLICHUBATDb pucku

- chopMUpPOBaTh 3HAHUS O MECTe WU PO OUOJIOTUU B

CHCTEME eCTeCTBEHHBIX HayK, B (opMuUpOBaHUH
COBPEMEHHON €CTeCTBEHHOHAYYHON KapTHUHbI MHpa, B
MO3HAHWHM 3aKOHOB MNPUPOAbI M PELICHUH >KU3HEHHO

Ba’KHBIX COUAJIbHO-3THYCCKHX, OKOHOMMHNYECKHX,

IKOJIOT'HYECKUX HpO6J’I6M YCJIOBCUCCTBA, a TakK>XE B

peleHun BOIPOCOB PaLMOHAIIBHOTO
MPUPONONOB30BaHUS; B (DOPMHUPOBAHUHU I[EHHOCTHOTO
OTHOIIEHHs] K TNpupone, oOLIeCTBY, YENOBEKY, O BKJIAJe
poccUicKMX U 3apyOeXHBbIX YYEHBIX - OHOJIOTOB B

pasBuTHe Ouonoruu;, (PYHKUHOHAIBHOH TPaMOTHOCTH
YeJIOBEKa ISl PELISHUs JKIU3HEHHBIX Po0IieM,

- YMeTb BJaJeTh CHCTEeMOH OHWOJOTUYECKUX 3HAHUM,
KOTOpast BKJIFOYAET:

OCHOBOIIOJIATAIOLITHE OMOJIOTNYECKHE TEPMUHBI U TIOHSATHS
(’KU3HB, KJIETKA, TKaHb, OPTaH, OPTAHU3M, BUJ, TTOMYJISILIHSI,
ouochepa,

rOMEOCTa3, KJIETOYHBbI HMMMYHUTET, OHOCHHTE3 Oelka,

JKOCUCTEMA,  OHOLEHO3, MeTad0Iu3M,

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

CaMOBOCITPOU3BENICHHUE, HACJIEICTBEHHOCTD,
U3MEHYHUBOCTb, SHEPTrO3aBUCUMOCTD, POCT U Pa3BUTHE);

Ounonornyeckne teopun: kinerouynas teopusi T. IlIBanHa,

! YKa3blBaloTCA IMYHOCTHBIE 1 meTanpeamMeTHble pe3ynbTatbl U3 ®FOC COO (B nocnegHeit pegakuumn ot 12.08.2022), popmupyemble obleobpasoBaTe/IbHON AUCUUNAUHON

2 OucuunnuHapHblie (NpegmeTHble) pesynbTaThbl YKasblgaloTca B cooTeeTcTeuMM ¢ ®TOC COO (B nocneaHeit peaakumm ot 12.08.2022)




MOCNEICTBUM ASATEILHOCTH,

- pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPHU PEIICHUU KIU3HEHHBIX
npobyieM

0) 6a3oBbIe HCCIEI0BATEILCKHE NEHCTBUS:

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

- BBISIBJIATh MPUYHMHHO-CJICACTBEHHBIC CBSI3H U aKTYATU3UPOBATH
3amady, BBIABUTATH THUIOTE3y €€ PEIIeHHs, HaXOIUTh
apTYMEHTBI ISl JOKA3aTeNbCTBA CBOMX YTBEPIKICHHUIA, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PELICHUS,

- aHaM3UPOBATH TMOJYYEHHbIE B XONIE PEIICHUS 3aJaqd
pe3yJbTaThl, KPUTHYECKH OIEHWBATH WX JOCTOBEPHOCTD,
MPOTHO3UPOBATH HU3MEHEHHNE B HOBBIX YCJIOBHSIX;

- yMeThb TEpPEeHOCHTb 3HAHWS B TIO3HABATENBHYIO W
MPAKTHYECKYIO 00JIaCTH KU3HEACSITeIbHOCTH,

- YMeTb HWHTErPUPOBAThb 3HAHHUS W3 PA3HBIX MPEIMETHBIX
obuacrelii;

- BBIIBUTATh HOBBIE UJEH, MPeniaraTb OPUTrHHAIbHBIE MTOIXOIbI
U peIICHHUS,

- CIOCOOHOCTh WX WCIIOJNb30BAHHS B TO3HABATEIBHOW U
COLIMAJIBHON MPAKTUKE




M Illneiinena, P. Bupxosa, KJIOHaJIbHO-CEIEKTUBHOIO
ummyHurera I1. Dpnux, 1.M. MeunukoBa, XpoMOCOMHasl
Teopust  HaciaeacTBeHHoctu  T. Moprana,  3akoH
3apoapieBoro cxoacrtsa K. bapa, ssonounonHas teopus
Y. JlapBHHA, CHHTETHYECKAas TEOPHUsl 3BOJIIOLUH, TEOPUs
antpororeHe3a Y. JlapsuHa; Teopus OGuoreonenosa B.H.
CykauéBa, yuenuss H.M. BasumoBa - o IleHTpax
MHOroo0pa3usi ¥ MPOUCXOXKACHHUS KYJIbTYPHBIX PACTEHUH,
A H. CeBepuoBa - 0 mMyTsIX U HaMpaBICHUSX 3BOJIFOLH,
B.U. Bepnanackoro - o 6uocdepe;

3aKOHBI (eMMHOOOpPa3Husi MOTOMKOB IEPBOTO IOKOJICHUS,
paciiernyeHysl MPU3HAKOB, HE3aBHCHUMOIO HAacCleJOBaHMUs
npusHakoB I MeHaens, CLEMIeHHOrO HaclelOBaHus
MIPU3HAKOB U HAPYIUEHHMs cleruieHus reHos 1. Moprana;
TOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHON U3MEHUYHBOCTH
H.H. Basunosa, renernueckoro pasHosecus Jx. Xapau u
B. Baiiabepra; 3apoppimesoro cxoxacta K. bapa,
Ouorenernueckoro 3akoHa 2. ['ekkens, @. Mrojuiepa);
MPUHLUIBI (YUCTOTHI FaMET, KOMIJIEMEHTapHOCTH);
npaBuna (Munumyma 1O,  JlmOmxa, 3KOJIOTHYECKOM
MUpPaMUIbI YUCEN, OMOMAaCChl H SHEPTUN),

runote3bl (koauepsatHod AWM. OmapuHa, nepBUYHOTO
oyapona [xx. Xonneiina, mukpochep C. @okca, pudozuma
T. Yex),

- copMupoBaTh yYMEHHUS PacKpbIBaThb COAEPIKAHHUE
OCHOBOIIOJIATAIOLINX OHUOJIOTHUECKUX TEOPHH M THIIOTE3:
KJIETOYHOM, XPOMOCOMHOH, MyTaLMOHHOM,
SBOJIIOLMOHHON, TPOMCXOXKIAEHUS] KM3HU U YeJOBEKa,
BJIAJCHHE CHCTEMOH 3HaHMH 00 OCHOBHBIX METONAX







HAYYHOTO [MO3HAHMSA, WCHOJb3yEMBbIX B OHMOJIOTHYECKUX
HCCIIEIOBAHMSX KUBBIX OOBEKTOB U SKOCHUCTEM (OIUCAHHUE,
u3MepeHue, TmpoBelneHue HaOMIOAeHMI), crnocobamu
BbISABJIEHUS] M OIEHKH AHTPOIOI€HHBIX HM3MEHEHUH B
NPUPOAE;

- cpopMHUpOBATH YMEHHUST PACKPBIBATH OCHOBOIIOJIATAIOIINE
Ouonornyeckre 3akoHbl U 3akoHOMepHocTH (I'. Mennens,
T. Moprana, HW. Basunosa, 3. I'ekkensi, ®. Mrosnepa,
K. boapa), rpaHumpl uX NOPUMEHUMOCTH K JKHUBBIM
cucTeMam;

- YMETb BBIIEJATh CYIIECTBEHHBIE TPU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK TPOKAPHUOT H 3SYKAPHUOT;
OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPTaHU3MOB, BUJIOB,
OMOreoneHo30B, HKOCUCTEM U Onochepsr,

CTPOCHHSI OPraHOB M CHUCTEM OpraHOB PACTEHUH,
JKUBOTHBIX, YEJIOBEKA, NPOLECCOB >KU3HEAESTEIbHOCTH,
NPOTEKAOIUX B OpPraHW3Max pPACTEHUH, >KUBOTHBIX U
YeJIOBEKa;

OMOJIOTHYECKUX MPOLIECCOB! oOmeHa BEIIECTB
(MerabonusM), uHGOpPMALMKM W TPEBPALICHUS SHEPTHH,
OposkeHHst, aBTOTPOGHOrO M TeTepOTPOGHOrO THUIIOB
nuTaHus, (POTOCUHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, OSMOpHOreHe3a,  MOCTIMOPUOHAIBHOTO
pa3BUTHS, Pa3MHOXKEHHs, WHAWBUAYAJIbHOTO Pa3BUTHS
oprann3Ma  (OHTOreHe3a), B3aUMOIEICTBUS  T'€HOB,
reTepo3uca, OeHCTBUH  HUCKYCCTBEHHOrO  OTOOpA,
CTa0MIM3HUPYIOIIETO,  IBUXKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOTO orbopa; AJJIOTIATPUIECKOTO u
CHUMITaTPHYECKOTO BHAOOOPA30BAHUS; BIUSTHUS IBIIKYLIIHX







CHIT SBOJIFOLIHH Ha reHooHA MOy JISILHH,
NPUCTIOCOOJIEHHOCTH OpPraHU3MOB K Cpele OOWTaHWs,
JyepenoBaHUsl HAMPAaBJIEHWUN OSBONIONMH, KPyroBOpoTa
BEIIIECTB M MMOTOKA SHEPTHH B DKOCHCTEMAX,

- MPUHOOPECTH OMbBIT MPUMEHEHHS] OCHOBHBIX METOMIOB
HAYYHOTO TIO3HAHUS, HCMOJb3YEMbIX B  OHOJIOTHH:
HAOJFOIEHNST M OMUCAHMS KUBBIX CHCTEM, MPOLECCOB U
SIBIIEHHUI, OpPraHU3allid WU TPOBEIEHHUS OHOJIOTMYECKOTrO
JKCIIEPUMEHTA,  BBbIIBWXKEHUS  THIIOTE3,  BBIIBJIATH
3aBHCHMOCTH  MEXAy  HCCIEAYEMBbIMH  BEJTHYMHAMH,
OOBSICHSITb TOJyYEeHHbIE PE3YJabTaThl U (HOPMYIHUPOBATH
BBIBOZIbI C MCIIOJIb30BAHHEM HAYYHBIX MMOHATHMN, TEOPUI U
3aKOHOB;

- chopMHpPOBaTb YMEHHS BBbIIEIATH CYIIECTBEHHbBIE
NPU3HAKK BHPYCOB, KJIETOK MPOKAPHOT H OJYKApUOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
OMOreoLeHO30B U HKOCUCTEM, OCOOEHHOCTH MPOIECCOB
oOMeHa BelIeCTB W IMPEBpaIleHHs] YHEPrHU B KIETKE,
(doTOCHHTE3a, MIACTUYECKOTO U SHEPTeTUIECKOro O0OMeHa,
XE€MOCHHTE3a,  MHUTO3a, MeiH03a,  OIJIOAOTBOPEHHS,
pPa3BUTHS U PAa3MHOKEHHS, WHIWBUAYAIBLHOTO PA3BUTHS
opranu3Ma (OHTOreHe3a), OOpbOBI 3a CyIIEeCTBOBAHHE,
€CTECTBEHHOT'O otbopa, BU1000pa30BaHUs,
NPUCTIOCOOJIEHHOCTH OpPraHU3MOB K Cpele OOWTaHus,
BJMSIHUST ~KOMIIOHEHTOB  3KOCHUCTEM, AHTPOMOTE€HHBIX
U3MEHEHWH B BKOCHUCTEMax  CBOEH  MECTHOCTH,
KPyroBOpOTa BEIIECTB U IMPEBpallleHHe JHEPrUu B
ouochepe;

- chopMUpPOBATh YMEHHUS TIPUMEHSITh MOJYYE€HHbIE 3HAHUSI







st O0ObsCHEHHsI OHOJIOTHUYECKUX TMPOLECCOB U SIBIICHHIA,
IUTSE TIPUHSITUSL TIPAKTUYECKUX DPEIIEHUN B MOBCEIHEBHOMN
JKU3HU ¢ MeNbl0  olecrieueHus: Oe30MmacHOCTH CBOETO
3I0POBBSI U 3[0POBbSI OKPYIKAFOIIMX JIFOIEH, COOMFOMeHNUs
3I0pPOBOrO 00pa3a >KU3HU, HOPM TPAMOTHOI'O MOBEJCHHS B
OKpYKaroIIe PUPOIHOMN cpene; MOHUMaHKe
HEOOXOMUMOCTH UCTIOJIb30BaAHUS TOCTHKEHHIT
COBPEMEHHOI  OWojormu W OWOTEXHONOTHUH IS
PaLMOHAIBLHOTO NPUPOAOIOIH30BAHUS, yMeHue
UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTBI,
OMOJIOrMYECKYI0 TEPMHHOJOTUI0 U CHUMBOJIUKY TSI
J0Ka3aTeIbCTBa pozncTaa OpPTraHHU3MOB pasHbIX
CHUCTEMATHUYECKHUX TPYII, B3aUMOCBS3H OPTraHHU3MOB U
cpenbl  OOWTaHWs; €OUHCTBA  4YeEJOBEYECKHX  pac,
HEOOXOIUMOCTH 3A0POBOrO 00pas3a KU3HU, COXPaHEHHUS
pasHOOOpa3usi BUAOB U DKOCHCTEM, KaK YCIOBHSI
COCYIIECTBOBAHUSI MPUPO/IbI U YETIOBEUECTBRA;

- copMupoBaThH YMEHUS pemaTh OMOJIOTHYECKUEe 3a]adH,
COCTABJIATh TEHOTHIMYECKHE CXEMbl CKPEU[UBAHMS ISl
pa3HBIX THUIIOB HACIEIOBaHMs MPU3HAKOB Y OPraHH3MOB,
COCTAaBJIATh CXEMBbI TEpPEHOCAa BEHIECTB W OSHEPTUH B
sKocucTeMax (Lerd MUTAHWs, MHUINEBbIE CETH), BBISIBIISTH
NPUYHMHHO-CJIEICTBEHHbIE CBSI3U MEXIY HCCIIEAYEMbIMU
OMONOrnYecKMU OOBEKTAMHM, TMPOLIECCAMU U SIBJIEHUSIMH;
JeNnaTh BBIBOIABI M MPOTHO3bI HA OCHOBAHUH TOJYYEHHBIX
pe3yJIbTaTOB;

- chopmMupoBaTh yMEHHsS KPUTHYECKH  OIIEHHUBATh
UH(OPMALIHIO OMOIOrUYeCKOro conepKaHus,
BKJTFOYAIOIYIO TICEBIAOHAYYHBIE 3HAHHUS W3 PA3THYHBIX




OK 02. Ncnonb3oBaTb
COBpPEMEHHbIE
CpeAcTBa MNOUCKaA,
aHanmsa u
NHTepnpeTaummn

B 06/1aCTV LEHHOCTW HAay4YHOTO MO3HAHMUS:

- C(POPMMPOBAHHOCTb MWPOBO33PEHUS, COOTBETCTBYHOLLEIO
COBPEMEHHOMY YPOBHIO pa3BUTUS HayKUM U 06LLEeCTBEHHOIA
MPakTUKK, OCHOBAHHOTIO0 Ha avanore KYnbTyp,
CrMoco6CTBYOLLENO 0CO3HaHWI0 CBOEr0 MecTa B

NCTOYHMKOB (CpeacTBa MaccOBOM WMHGopMaLUK, Hay4yHO-
nonynapHble MaTepuansl); UHTEPNPETUPOBATbL ITUYECKUE
acrnekTbl COBPEMEHHbIX WUCCNeAoBaHWii B 6Guonorum,
MeguuuHe, GUOTEXHONOrMK; paccmaTpmsatb rnobasnbHble
aKonornyeckune npobseMbl COBPEMEHHOCTH, (POPMUPOBATH
MO OTHOLIEHWIO K HUM COOCTBEHHYIO MO3ULNIO, YMEHMKE

OLleHNBATb 3TUYecKme acnekThbl COBPEMEHHbIX
nccnefoBaHUn B 061acT GUOTEXHONOTUM U TEHETUYECKMX
TEXHONOrnit (KNoHMpoBaHMe, NCKYCCTBEHHOE

ONNOLOTBOPEHME, HAMNpaB/ieHHOE W3MeHeHWe reHomMa MU
cO3/laHue TPaHCreHHbIX OPraHN3MoB);

- chopMupoBaTtb YMeHUA  co3faBaTb  COOGCTBEHHblE
MUCbMEHHbIe W YCTHble  COO6OLIeHMA Ha  OCHOBe
610N0rMYecKon MHHoPMaLUN N3 HECKONbKUX UCTOYHMKOB,
rpamMoTHO MCMO/b30BaTb NOHATUINHLIA annapart 6uonoruu;
- yMeTb  BblBWraTb  TUNOTE3bl, MNPOBEPATb  UX
3KCMepUMEHTaIbHbIMN  CpeAcTBaMu, (QOpPMynupysa Lesb
nccrefoBaHWA, aHaIN3MpPOBaTh NOJIYYEHHbIE Pe3yibTaThl U
[enaTb BblBOAbI;

- NpWHUMaTb Yy4yacTMe B Hay4YHO-UCC/e[0BaTeIbCKOM
paboTe No 6GMONOrMK, 3KONOTUN U MefuLMHE, NPOBOAUMON
Ha 0a3e LWKOMbHLIX Hay4yHbIX O0OWeECTB ¥ Ny6AnyHO
npeacTaBnATb MONYYEHHbIe pe3y/ibTaTbl Ha YYeHUYeCKUX
KOH(epeHLMAX PasHOro YPOBHS;

- chopmupoBatb  YMEHWS  KPUTUYECKM  OLEHMBATH
MHopMaymio 61oNornYeckoro cofiep>aHus,
BK/IOYAIOLLYIO MCeBAOHAYYHbIe 3HAaHWUA W3 Pas/INYHbIX
MCTOYHWUKOB (CpeAcTBa MaccoBOM MHMopMauuu, Hay4vHo-
nonynspHble maTepuansl); UHTEPNPeTUPOBaTb 3TUYECKME
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uHpOpMaLUHU U
UH(pOPMALIMOHHBIE
TEXHOJOTUH TSI
BBIMOJIHEH U 37144
npodheCCHOHANTbHOM
AeSITeIbHOCTH

MOJIMKYJIBTYPHOM MUDE;
- COBEPIIEHCTBOBAHUE SI3LIKOBOM U YHTATEIBCKOU KYJIBTYPhI KaK
CpeACTBa B3aUMOECHCTBUS MEXKAY JIFOJbMH U TIO3HAHUS MHPA,

- OCO3HAaHHE LEHHOCTH HAYYHOH IeSTeNbHOCTH, TOTOBHOCTB
OCYILIECTBIISITh MMPOEKTHYIO U UCCIIENOBATEIbCKYIO A TEIBHOCTD
WHIUBUAYAIBHO U B TPYIIE;

OBjnaneHre YHUBEPCAIbHBIMH YY€OHBIMH TIO3HABATEIbHBIMU
JNEUCTBUSAMMU:

B) padota ¢ nHpOpMAaLHEi:

- BJaJeTh HAaBBIKAMH MOJNy4YeHHs WH(OOPMAIMH W3 MCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSITENIbHO OCYINECTBJISATH MOUCK, aHAIH3,
CHUCTEMATH3AlMI0O U WHTEPIPETAln0 HHPOPMAIUN Pa3TNIHBIX
BUIOB 1 (POPM MPENCTABIICHUS,

- Cco37aBaTh TEKCTBl B PAs3UYHBIX (opMaTrax ¢ y4YETOM
Ha3HaueHWs] MHPOPMALMKU W LENEBOH ayIqUTOPHUU, BBIOUpAs
ONTUMAJIbHYIO (OPMY MPEACTABICHUS U BU3YAIH3ALINY,;

- OLIEHUBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTb HMH(OPMALUH, €e
COOTBETCTBUE MPABOBBIM U MOPAJTHHO-3THUECKHM HOPMAaM;

- UCTIOJIb30BaTh cpeacTsa UH(POPMAITMOHHBIX u
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B PEIIeHWH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OPTraHNU3aLMOHHBIX 3a7a4 ¢ COOM0IeHUEM
TpeOOBaHUI 3>PrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHus, TMPaBOBBIX M 3TUYECKUX HOPM, HOPM
WH(POPMAITMOHHOH 0e30MacHOCTH,

- BJIAJETh HABBIKAMU PACIIO3HABAHUS M 3ALIMTHI WHPOPMAIIUH,
WH(POPMAITMOHHOH 0€30MacHOCTH JTUYHOCTH

ACMEeKTbl COBPEMEHHBIX HCCJICIOBAHHMIA B OWOJIOTHH,
MeIUIIMHE, OHOTEXHOJIOTHH;

- WHTEPIPETUPOBATH 3TUYECKUE AaCIEKThl COBPEMEHHBIX
UCCJENOBaHUI B OMOJOTMM, MEOUIIMHE, OMOTEXHOJOTHH,
paccMmarpuBaTh TJIOOANIbHBIC 3KOJIOTMUYECKHE MPOoOIeMbl
COBPEMEHHOCTH, (POPMHUpPOBATH IO OTHOIICHHIO K HHM

COOCTBEHHYIO TIO3UIIMIO, YMEHHE OLIEHUBATh STUYECKHE

aCTieKThl COBPEMEHHBIX HCCIEJOBaHUH B  oOyacTH
OMOTEXHOJIOTHH u T€HETHYECKUX TEXHOJIOTUH
(xIOHMpOBaHUE, UCKYCCTBEHHOE OILJIOZIOTBOPEHHE,
HANpaBJICHHOE  W3MEHEHWEe TIeHOMa M CO3JaHue
TPAHCT€HHBIX OPTaHU3MOB),

- chopMupoBaTh YMEHHUS CO37aBaTh COOCTBEHHBIE
NUCBbMEHHbIE W  YCTHBIE COOOLIEHMs Ha  OCHOBE

Ouonorn4eckoi HHPOPMAIUU 13 HECKOJIBKUX UCTOYHHKOB,
IPaMOTHO UCTOJIB30BATh MOHATUHHBIN anmapaT OHONIOrvH

OK 04. DddextuBHO
B3aUMOJICHCTBOBATL U
paboraTh B

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTU U
CaMOOIPENCIICHUIO,

-OBJIAICHHUEC HaBbIKaMH y"Ie6HO-HCCHGHOBaTeHbCKOﬁ, HpOGKTHOfI

- chopMupoBaThH COOCTBEHHBIE

IMMUCbMCHHBIC u

YMEHUA cO3aaBaThb

YCTHbIE  COOOINEHHsI Ha  OCHOBE

Ouonorn4eckoi HHPOPMAIUHU 13 HECKOJIBKUX UCTOYHHKOB,
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KONNeKTnBe
KOMaHfe

M 1 coumanbHO aesaTenbHOCTY;

OBnapgeHue yHUBepcasibHbIMU KOMMYHUKaTUBHbIMU
AEACTBUAMMN:

6) coBMecTHas [eATeNIbHOCTb:

- NOHWMaTb W WCMO/Mb30BaTb MNPenmyLLecTBa KOMaHLHOW W
UHAMBUAYANbHOM paboThl;

- NPUHMMATb Lie/In COBMECTHON AeATeNbHOCTU, OPraHM30BbIBaTb
M KOOPAWHWPOBATb [ENCTBMA MO ee AOCTUXKEHUK: COCTaBNATb
nnaH [encTBuin, pacrnpegenstb poaum C YYEeTOM MHEHWIA
YYaCTHMKOB 06CY>XAaTb pe3ynbTaTbl COBMECTHOI paboTsl;

- KOOPAWHUPOBATbL N BbINONHATL PaboTy B YC/IOBUAX peasibHOro,
BUPTYasbHOI0 U KOMOUHUPOBAHHOIO B3aMMOAEWCTBUS;

- OCYL,eCTBAATb MNO3MTUBHOE CTpaTernyeckoe MOBefeHME B
pa3fIMyHbIX CUTyaLMUaX, NPOABAATL TBOPYECTBO U BOOGpPaXKeHMe,
OblTb MHULMATUBHBIM

OBnapgeHue yHUBEpCa/ibHbIMM perynaTMBHbIMU
AeACTBUAMMN:

r) NpUHATKE Ceba U APYTruX N0Lein:

- MPUHUMATb MOTMBbI W apryMeHTbl APYTrUX N0LeN npu aHanuse
pe3ynbTaToB AEATENbHOCTMU;

- MpU3HaBaTb CBOE MPaBO W NpPaBo APYruUX MOAeN Ha OWNBKN;

- pa3BMBaTb CMOCOOGHOCTb MOHMMAaTb MUP C MNO3ULUKX APYroro
yenoBeka



IPaMOTHO UCTIOJIB30BATh MOHITUHHBIN anmapat OMoIoruy,
- yMeThb BBIABHraTb TUIIOTE3bI, MpPOBEPATH  HX
SKCIIEPUMEHTAIBHBIMU  CPEACTBAMH, (OPMYJIHPYs ILETb
UCCIICIOBAHMS, AHAM3UPOBATH MTOJyUYEHHBIE PE3YJIbTAThI U
JeNaTh BBIBOJIBL,

- TMPUHUMATh YYacTHE B HAYYHO-HCCIENOBATEIBCKON
pabote o OMOJOTHH, SKOJIOTHH U MEIULIMHE, IPOBOAUMOMN
Ha 0a3e UIKONBHBIX HAYYHBIX OOIIECTB M MyOJHUYHO
NPEACTABISATh MOJyYEHHBIE PE3yJIbTaThl HA YUEHHUECKUX
KOH(pEepPEHIHSIX Pa3HOTO YPOBHS
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OK 07.
CopeiicTBoBaTh
COXPaHEHHIO
OKpY>Karollei Cpenbl,
pecypcocOepeKeHuro,
NPUMEHSTh 3HaHUS 00
U3MEHEHHNHU KJINMAaTa,
TIPUHIUITBL
OepexKIMBOro
NPOM3BOJICTBA,

3¢ dexkTuBHO
NEeNCTBOBATh B
YPE3BbIYANHBIX
CUTYaLHSAX

B o0nacTH 3K010rM4€CKOro BOCIUTAHUS:

- c(pOopMHPOBAHHOCTH HKOJIOTUYECKOH KyJIbTYPhl, MOHUMaHHUE
BJIUSIHUS COLIMAIBHO-3KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE
NPUPOAHON W COLMAJBHOH Cpenpl, OCO3HAHHE TIJIOOAIBHOTO
XapakTepa KOJOTHYECKUX Mpodiiem;

- IUTAHUPOBAaHME U OCYLIECTBJICHHUE ACHCTBUN B OKpPYyXKarolen
cpene Ha OCHOBE 3HAHUS LeJed YCTOWYUBOIO pPa3sBUTHUSA
YeJIOBEYECTBA,

AKTUBHOE  HENpUATHE  JEHCTBMM,  MNPUHOCSILIUX  BpeX
OKpY>KaroLIen cpene,

- YMEHHE MPOTrHO3UPOBATH HEONATONMPHUATHBIE SKOJOTHUYECKHE
MOCNEACTBYs MPEANPUHUMAEMBIX AEHCTBUN, MNPEAOTBPALLAThH
ux;

- paCcinpeHue OIIbITa ACATCIIBHOCTU 3KOJIOTrUYEeCKO
HarpaBJICHHOCTH,
- OBJIaQACHHC HAaBBIKAMHU y‘lC6HO-I/ICCJ‘IC,Z[OBZlTCJ'ILCKOfI, HpOCKTHOfI u

COLIMAJIbHOU JCSITCIBHOCTH




- BIIQAETh CUCTEMOH 3HAaHUH OO0 OCHOBHBIX METOHAax
HAYYHOTO [MO3HAHMS, WCIOJB3YEMbIX B OHMOJIOTHYECKHX
UCCIIEIOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM (OIMUCAHNUE,
U3MepeHue, TmpoBelneHue HaOMIOAeHMI), crnocobamu
BbISIBIEHHSI W OIIEHKM AHTPOMOI€HHBIX W3MEHEHHI B
pUpONE;

- YME€Tb BBIABIISITH OTJIMYUTENbHBIE TPU3HAKA >KHBBIX
CHCTEM, B TOM 4YHCIie I'pUOOB, PAaCTEHHil, JKUBOTHBIX U
YeJIoBeKa, MPUCIOCOOIEHHOCTh BUIOB K Cpene oOuTaHus,
aOMOTHUYECKUX U OMOTUYECKUX KOMIIOHEHTOB DKOCHCTEM,
B3aMMOCBSI3€it OpPTaHHU3MOB B cooOriecTBax,
AHTPOMOTEHHBIX HM3MEHEHHWH B OKOCHCTEMAaxX CBOEH
MECTHOCTH,

- yMeThb  BBIAENSTh  CYIIECTBEHHbIE  MPHU3HAKH
OMOJIOTUYECKUX MPOLIECCOB! oOmMeHa BEIIECTB
(MerabonusM), uHGOpPMALMK W TPEBPALICHUS SHEPTHH,
OposkeHHsI, aBTOTPOPHOrO M TeTepOTPOGHOrO THUIIOB
nuTaHus, POTOCUHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, SMOpHOreHe3a,  MOCTIMOPUOHATBHOTO
Pa3BUTHSL, Pa3MHOKEHUs, WHIUBHAYaIbHOTO Pa3BUTHS
opranusMa  (OHTOreHe3a), B3aUMOJEHCTBUS  TE€HOB,
reTepo3uca, OEHCTBUH  HUCKYCCTBEHHOro  0TOOpA,
CTaOMIM3UPYIOIIErO,  IBUXKYIIEr0 ¥ Pa3spbIBAIOIIETO
€CTECTBEHHOTO otbopa; AJJIONIATPUIECKOTO u
CHUMIIATPUUYECKOTO BUAOOOPA30BAHMUS; BIIUSHHSI TBUKYIIIUX
cuI SBOJTIOLIUU Ha reHooH TOTTY JISIITHH,
MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpene OOWTaHwUs,
JyepenoBaHUsl HANpAaBJEHWUN OSBOJIONMH, KPYyroBOpoOTa
BEIIIECTB M [MOTOKA SHEPTHH B YKOCHCTEMAX
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IIK 4.1

B gactu Tpya0BOro BOCIIUTAHHUS

-T'OTOBHOCTH K aKTHBHOﬁ ACATCIIBHOCTHU TGXHOHOFHHGCKOﬁ u
COLIMAJILHON HATPABJIEHHOCTH, CIIOCOOHOCTh HHULIMUPOBATS ,
l'IJ'IaHI/IpOBaTb U CaAMOCTOSATCIIBHO BBIITIOJIHATH TaKYIO
JIesITeJIbHOCTB;

-MHTEPEC K Pa3InIHBIM cepam mpod)eCcCHOHATBHOMI
NesTeIbHOCTH, OBJIA/ICHUE YHUBEPCAIbHBIMU YI€OHBIMU
IIO3HABATCJIIbHBIMHU I[efICTBPIﬂMPII

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

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




-MIOATOTaBJINBAaTh pabodyee MecTo, 00OpyIOBaHUE, ChIPHE,
HUCXOOHBIC MAaTEPHUAJIbl B COOTBETCTBUN C UMHCTPYKIUAMHA U
peryiaMeHTaMu.
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2. CTpyKTypa 1 coaepxkanue 00meo0pa3oBare/JbHONH TUCHUILIMHBI
2.1. O0beM AUCUMIVIMHBI U BHAbI Y4eOHO# padoThl

Bun yueOHoii paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTebHOI NPOrpaMMbl AHCHUILTHHBI 144
TeopeTndeckoe oOydeHue 70
[IpakTuueckue/ nabopaTopHbIE 3aHATHS 60
CamoctosTepHas paboTa 4
Koncynbraumuu 4
IIpomexyTounas arrecTanus (3K3aMeH) 6
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2.2. TemaTu4yecKuii JIAH U COAEPKAHNE AU CHUILTHHBI

HaumeHnoBanme Coaep:kaHue yueO0HOTro MaTepuaJia (OCHOBHOE U MPO(PecCHOHAJILHO-OPHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aesioB U TeM JIa00paTOpPHbIE M MPAKTHYECKHE 3AHATHS, IPHKJIATHOH MOAY.JIb (MPH HAJTHYHH) 4acoB | KOMIeTeHLHH
1 2 3 4

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

Tema 1.1. OcHoBHOe coaep:kaHue

buoJiorus kak TeopeTnueckoe o0yueHue: 4

HayKa buonorus kak Hayka. CBsi3b OMOJIOTHU C APYTUMH HayKaMu: Onoxumusi, Onodusnuka, OMOHMKA,
reroreorpadust u gp. Ponb u MecTo Guosioruu B GOPMUPOBAHMA COBPEMEHHOM HAYUHOM KaPTUHbBI MUPA. OK 02
3nauenne Ononorndeckux 3HaHUH. Uctopust Ononorun. 3HaueHne UUTOJIOTHH ISl Pa3BUTHS OUOJIOTHH U
MO3HAHUS PUPOBL. MeTObI LUTOJOTHH: MUKPOCKOIHS, XpoMaTorpadus, 31eKTpodopes, METO MEUEHBIX
aToMoB, nu(pepeHnnanbHoe LeHTPUPYTHPOBAHNE, KYIBTYPa KIETOK

Tema 1.2. Oomas | OcHOBHOe coaep:kaHHe

xapakrepuctuka | Teopernueckoe o0yueHue: 2

KUIHH Pasznoob6pasue 6uocucrem. Opraauzanus OMOJIOTHIECKUX CUCTEM. Y POBHH OPTaHU3ALUN OHOCUCTEM:
MOJIEKYJIIPHO-T€HETUYECKU I, OPraHOUIHO-KJIETOYHBIN, OPraHU3MEHHBIH, ONYJIALUMOHHO-BUIOBOM, OK 02
3KOCUCTeMHBIHN (buoreornieHoTH4eckui), bnochepusiii. Hayku, nzydaromue OHojornyeckiue 00beKThl Ha
Pa3HBIX YPOBHSX OpraHu3anuy xku3Hu. OO1mas XxapakTepucTHKa XKU3HH, CBOMCTBA JKUBBIX cucteM. IIporecchr,
POHUCXOsIINe B OHocUcTeMax

Tema 1.3. OcHoBHOe conep:RaHue

buosornyeckn TeopeTnueckoe o0yueHue: 2

BA’KHBIC XuUMHUECKUH cocTaB KieTkH. HeopraHnueckue BeuiecTa KIETKH, UX OHONIOrndeckast posib.

XHMH1ECKHE Opranudeckue BemecTa kjietku. buonorndeckue nmonumepsl. benku. Ctpykrypa u GyHkImn OeKoBo

COCAUHEHNA MOJIeKYJIbl. PEepMEHTBI, MPUHIIUI UX ASHCTBUS. Y ieBoasl. bronorndyeckne QyHKIUH YIII€BOAOB. OK 01
Jlumuper. O6muni man crpoenns. I unpodunsao-ruapodobusie coiicTa. Knaccudukauus munuaos. OK 02
buonornyeckne pynkumnu mununos. AT®. Crpoenne monexyibsl AT®. buonornueckue pyaxmmm ATD OK 04
IIpakTHYecKkHe 3aHATHSA:
Ponb 6enkoB, yrieBomoB U JKUPOB B OpraHU3Me yesoBeka. ButaMuHbI 1 OHONIOTHYECKH aKTUBHBIE TOOABKH, 2

HX 3HAYCHHUE B )KU3HU OpraHru3mMa 4YCJIOBEKA. T'umo- 1 aBUTAaMHUHO3BI HX MOCJICACTBUS. HpeI[CTaBJ'IeHI/Ie




YCTHBIX COO6H.I6HPII>1 C HpGSGHTaHHeﬁ, NOATOTOBJICHHBIX IO NMEPEYHIO UICTOUYHUKOB, PCKOMECHIOBAHHBIX
npenogaBaTciiceM

JlaGopaTopHbie 3aHATHSA:

Jlaboparopnast padora “Omnpenenenue puramuna C B MPOAYKTAX MTUTAHUS
ITonroroBka BapHaHTOB OMBITA, HAOMIOACHNE 32 KAUECTBEHHBIMH PEAKLIUSAMHU, 3aII0JIHEHHE paboueit
TaOJUIIBI, HHTEPIIPETALINSI HAOOJAeMBIX SIBJICHUH, (POPMYJIHUPOBAHHIE BHIBOAOB

Jlaboparopras padora «I uapodunpHO-rHAPOoPOOHBIE CBOMCTBA JTUITHIOBY
ITonroroBka BapHaHTOB OMBITA, HAOIIOACHNE N3MEHEHHUS] PACTBOPUMOCTH JIUITHIOB, 3aII0JIHEHHE padoyeit
TaOJUIIBI, HHTEPIIPETALINS HAOIOJAeMBIX SIBJICHUH, (POPMYJIUPOBAHHE BHIBOAOB

Tema 1.4.
CTpykTypHO-
(¢pynknuonanbHas
OpraHa3anust
KJIETOK

OcHoBHoOe cogepkaHue

Teopernueckoe o0yueHue:

Knertounas teopust (T. Isann, M. IlIneiinen, P. Bupxos). OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOH KJIETOYHOH
Teopuu. TuUMbl KJIETOK: dykapuoTHUecKasl U mpokapuotuyeckas. CpaBHUTENbHAS XapaKTePUCTUKA KIIETOK
3YKapHUOT (PacTUTENBHOM, *)KUBOTHOH, rpubHOIT). CTpoeHne npokapuotnieckoil kietku. OcodeHHOCTH
CTPOEHUS reTepoTPOdHON 1 aBTOTPOPHOH MPOKAPHOTHUECKUX KIETOK. CTpOeHHE TIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIIa3MaTHIECKYI0 MEMOpPaHy: MACCUBHBINA U aKTUBHBIA. DHIOLHUTO3!
MUHOLIUTO3, (parorutos. Jk3omuro3. Obonouka win kiertouHas creHka. CTpykTypa v QyHKIHU KJIETOYHON
CTEHKH pPacTeHHi, rpruoOoB

Hurormazma. [{utozons. Llurockener. OqHOMEMOpaHHBIE OPTraHOMbI KJIETKH: SHAOIIa3MaTHIECKast CETh
(BIIC), anmmapat ['onbaku, JTU30COMBIL, IEPOKCUCOMBI, BAKYOJH PACTUTENbHBIX KiieTok. CTpoeHHe u
¢$yHKIMHU OqHOMEMOpaHHBIX OpraHouaoB kietku. Kierounsrit cok. Typrop.

[TonyaBTOHOMHBIE OPTraHOW Bl KJIETKH: MUTOXOHIPUH, TUIACTHU/IBI. XJIOPOTLJIACTHI, XPOMOILIACTHI,
JICUKOTIIACTBI, UX CTpOoeHUe u QYHKUMU. SOepHbIi anmapar KJIeTKH, CTPOeHHe U (YHKIIUH.
HememOpaHHBIE OpTaHOUIIBI KIIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIN HeHTp. OpraHoubI
IOBUKEHUS. PeCHUYKH U KTyTUKU. CTpoeHue n QyHKINN HeMeMOpPaHHBIX OPTAaHOUIOB KJIETKU

JlaGopaTopHbie 3aHATHS:

Jlaboparopnas pabota «CTpoeHHe KIeTKH (PacTeHUs, J)KUBOTHbIE, TPHOBI) M KJIETOYHBIE BKITFOUEHUS
(kpaxma, KapOTHHOUBI, XJIOPOILIACTBI, XPOMOILIACTHI )»

[IprobpeTeHue ornbiTa NPUMEHEHNS TEXHIKH MUKPOCKOIMPOBAHUS TIPH BBIMOJHEHNH JJAOOPaTOPHBIX padoT.
[TonroroBka MUKpOIpenapaToB, HAOIOAEHHE C TOMOIIBIO MUKPOCKOIIA, BBISIBICHHE PA3IMINI MEKIY

OK 01
OK 02
OK 04
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U3y4aeMbIMH OOBEKTaMH, HHTEPIpeTanys HaOI01aeMbIX SBJICHHH, (POPMYIMPOBAHNE BHIBOIOB

Jlaboparopnast pabora «IIpoHuaeMocts MeMOpaHbI (TIa3MOJTN3, AETIIA3MOJIN3 )»

[IprobpeTeHune ornbiTa IPUMEHEHUS TEXHUKH MUKPOCKOIIMPOBAHUS TPH BBIMTOJHEHUH JTA00OPAaTOPHBIX padoT.

ITonroroBka MUKpOIIpenapaToB, HAOMOAEHNE C TOMOIIBIO MUKPOCKOIA, BBIIBICHHE PA3TUIUN MEXKAY
H3y4aeMbIMH OOBEKTaMH, HHTEPIpeTanys HabII01aeMbIX SBJICHHH, (POPMYIMPOBAHNE BHIBOIOB

Tema 1.5. OcHoBHOe coaep:kaHue
CTtpykTypHO- TeopeTnueckoe o0yueHue:
(¢yHkuHoHaNbHBI | CTpoeHHE XpOMOCOM. XPOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHbIE U HETOMOJIOTHUHBIE XPOMOCOMBI,
e pakTopnl rarionIHbIN U auruionaHbii Habop. HyknenHossie kuciotel. JJHK u PHK. CtpoeHue HyKJIeMHOBBIX OK 01
HACJIEACTBEHHOCT | kucioT. Hykneoruasl. Kommiementapusie azotuctoie ocHoBanust. [lpasuno Yapradda. Crpykxrypa JHK — OK 02
H aBoiHas crivpaib. MecroHaxoxxaenne u ononorndeckue pynkunu JHK. JIHK-skcnepruza. Bunst PHK.
®ynkuuu PHK B kyeTke
IIpakTHYecKkHe 3aHATHSA:
Pemenne 3aga4 Ha onpeneneHrue NOCNe0BaTEIbHOCTH HYKJIEOTUI OB
Tema 1.6. OcHoBHOe conep:raHue
poueccnl Teoperuueckoe o0yueHue:
MATPHYHOI'0 Marpuunsrii cunres JIHK — permukanus. [Ipuanune! pennukannn [IHK. Mexannsm pennukanun JTHK.
CHHTE3a Penapauus JIHK (nopernnekatuBHasi, nmocrperiiekarusHas). Peakunn marpuyaHoro cuaresa. [IpuHimn
KOMIUIEMEHTAPHOCTH B peakiusax maTpuuHoro cunrtesa. JIHK u rensl. I'enerudeckuii ko, €ro CBONCTBA. OK 01
Tpauckpumnms — marpuunbslii cuate3 PHK. Tpancusiums u e€ stanel. Y cinoBust OuocunTesa Oeka. OK 02
Crtpoenne T-PHK u xonupoBanne aMmuHOKUCIOT. Ponb pubocom B OnocunTese Oenka
IIpakTHYecKkHe 3aHATHSA:
Pemenue 3a1a4 Ha ornpeeneHue nocie0BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJie Oerka.
Pemenne 3a1a4 Ha ornpeneneHue nocaenoBaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OeJika B Ciryvuae
WU3MEHEHUs NocienoBarenbHocTy Hykineotunos JTHK
Tema 1.7. OcHoBHOe conep:kaHue
Hexnerounnie TeopeTnueckoe o0yueHue: OK 02
(hopmMbI KU3HH Bupychl — HeksieTouHbIe (POPMBI KU3HU U 00IUTraTHBIC Tapa3uThl. CTPOEHHE MPOCTHIX U CIOKHBIX BHPYCOB, OK 04

perpoBupycos, bakTepruodaros. XKusnennsiit uukn JJHK-conepxkamux supycos, PHK-conepkarmmx
BUpYyCOB, OakTepuodaros. BUY, renatur yenoseka.
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baxrepun. Obmas xapakrepuctuka. [Torstue mramM. Bupycsl  OakTepun: CXOnCTBa U Pa3IUIUs

IIpakTHYecKkHe 3aHATHSA:

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

[IpencraBneHue yCTHBIX COOOLICHUI ¢ MPpe3eHTAIMEeH, TOJTOTOBICHHBIX IO MEPEYHIO NCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPETMOaBATEIeM

Tema 1.8. OcHoBHoOe cogepkaHue OK 02
O6men Bemects u | Teoperuueckoe 00yueHue:
NnpesBpaleHue ACCUMMJISIINS U IUCCUMIUISILIFSI — IB€ CTOPOHBI MeTabonmu3Ma. Turbl 0OMeHa BelecTB: aBTOTPOHBIN U
JHEPruM B KJIETKe | reTepoTpOodHBIN, a3poOHbIi 1 aHadpOOHBIH. DHepreTudeckoe obecneueHue kieTku: npespamerne AT B
oOMeHHBIX nporieccax. PepMEeHTATHBHBIN XapakTep peakuuil KJIETOUHOrO MeTadoIr3Ma
[TepBUuHBIN CHHTE3 OPraHUYECKUX BelIeCTB B KieTke. [lnactuueckuii oOMeH. @oTocHHTE3. XEMOCHHTES.
AHa3po0HBIN 5HepreTHUeckuil 0OMeH. AHa3poOHBIe opraHu3Mbl. bposkeHue, aBTOTPOQHBIN U
rerepoTpodHBIN THN UTaHMSL. AHA3POOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH. JTaIbl
sHepreTudeckoro oomena. [ mukonms. buonorudeckoe OKuCIEHHE, W KIETOUYHOE IbIXaHUE
Tema 1.9. OcHoBHOe conep:raHue
KusHeHHbIH TeopeTnueckoe o0yueHue:
LHKJ KJIETKH. Knerounsrit nuki, ero nepuons! u perynsiuus. [lepuonst uarepdassl ux ocobenHoctu. JuddepeHnmanms
Muro3. Meiio3 KJIETKH U apeCT KJIETOUHOro uukia. Jlenenne kiaerku — Mmuto3. CTaguu MUTO3a U TPOUCKOSIIHUE MTPOLIECCHL OK 02
Kapuokunes u nutokunes. buonornyeckoe 3HaueHne MUTO3a. Mei03 — peIyKLUMOHHOE JEJEHNUE KIIETKH. OK 04
Cranun meiioza. Meiio3 — oCHOBa moJioBOro pasMHokeHus1. [loBenenne xpoMocoM B MeHo3e.
Kpoccunrosep. buonormueckuii cMbicn metiosa. ddpdextsl merio3a. Meito3 B J)KU3HEHHOM LIUKJIE
OpraHU3MOB
Pa3zgen 2. CrpoeHue u (pyHKIUH OpPraHu3Ma
Tema 2.1. Conep:xkanue
Ctpoenne IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COIeP:KAHHE TEOPETHYECKOro 00yyeHHs OK 02
OpPraHu3Ma OpnHokseTouHble oprauu3Mel. KonoHuanbHble opranu3Mbl. MHOTOKJIETOUHBIE OpraHu3Mbl. B3auMocBs3b OK 04
yacTel MHOTOKJieTOYHOro opranusma. @yuxuus. Opradbl ¥ CUCTEMbI OPraHOB. AMNIapaTbl OPraHoB. K4 1

T'omeocras OopraHu3Ma M €ro nNoAACpKaHue B MPOUECCE JKUBHEACATCIIBHOCTH.

@DyHKIMOHANbHAS cucTeMa opraHoB. TkaHu pacTeHui. TkaHU )KMBOTHBIX U desoBeka. OpraHbl paCTeHUH.
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OpFaHbI " CUCTEMBbI OPTaHOB YKMBOTHBIX U YCJIOBCKA. 3HayeHue ONOp&bI, ABUXKXCHUS, MUTAHUA, NbIXaHUS,
TPpaHCTIOpTa BCUICCTB, BbIACJICHUA, 3alllUTHI. 3HadeHue MPOABJICHUA PAa3sAPAXKUMOCTH U PETYJIIIUN

OcHoBHoOe cogep;kaHHe NPAKTHYECKOr0 3AHSATHS:

Teopus kI0HANBHO-CeNeKTUBHOrO MMyHHuTeTa I1. Dpnuxa, 1.U. Meunnkosa. MadekunonHble
3aboneBaHus U 3nuaeMusl. BakHelye snuaeMun B HICTOPUH YesloBeuecTBa. BakunHamst kak
npoUIaKTHKA WHPEKIIMOHHBIX 3a00JIeBaHHIA.

[IpencraBneHne yCTHBIX COOOIIEHUH C MPe3eHTAIMeH, TOATOTOBIEHHBIX IO MEPEYHI0 HCTOYHHUKOB,
PEKOMEHJIOBAHHBIX MPENOAABATENEM

Tema 2.2. Conep:xkanue
®opmbl IIpodeccnoHaNTbHO-OPHEHTHPOBAHHOE COJIeP:KAHHE TEOPETHYECKOro 00yyeHHs OK 02
PA3MHOKEHUA Dopmbl pa3sMHOKEHHsI OPraHn3MOB. becnosnoe 1 monoBoe pa3MHOKeHHe. Buabl 0€Croaoro pa3MHOKEHHS: K4 1
OPraHu3MoB MIPOCTOE ACNICHNE HAaJBOE, TOUYKOBAHUE, PA3MHOXKEHHE CIIOPAMHU, BEr€TaATUBHOE PA3MHOXKEHHUE,
¢dparmenTanys, kioHuposanue. [1ogoBoe pasMHOKEHNE.
Tema 2.3. OcHoBHOe conep:kaHue
OnTorenes TeopeTnueckoe o0yueHue:
KMBOTHBIX H I'amerorenes y xkuBoTHbIX. Criepmatoreses u ooreHes. CTpoeHue NojaoBbIX kileTok. OmionoTBOpeHue U
YeJIOBeKa SMOpPHOHANBHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. OmOpuorenes (Ha mpumMepe naHuetauka). Craguu OK 02
SMOpHOTeHe3a OK 04
Poct u passurue xxuBotHbIX. [locTamMOpuonanbrblii nepuon. [Ipsmoe u Henpsimoe pa3Butue. Pazsutue ¢
MeTaMop(030M y OECITO3BOHOYHBIX M ITO3BOHOYHBIX JKUBOTHBIX. CTaauu MOCTIMOPHOHAIBHOTO PA3BUTHUS Y
JKUBOTHBIX U 4yenoBeka. [lepuonsl oHTOreHesa yenoseka. buonornueckoe crapeHue U CMEPTh.
I'eponTonorus
Tema 2.4. OcHoBHOe conep:RaHue
OnTorenes TeopeTnueckoe o0yueHue: OK 02
pacTeHui I'amerodur u cnopodur. PasmMHOKEHNE B pa3BUTHE BOJOPOCIEH. Pa3MHOXEHHE U pa3BUTHE CITOPOBBIX OK 04
pacTeHuil. Pa3MHOXXE€HHE U pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepnoabl OHTOreHesa pacTeHuin
Tema 2.5. OcHoBHOe conep:kaHue
OcHoBHBIE TeopeTnueckoe o0yueHue: OK 02
MOHSITHUS I'eHernka kak Hayka O HacJleACTBEHHOCTH U U3MEHUYUBOCTH OPraHu3MOB. OCHOBHbIE N'€HETHUECKUE ITOHSITHS
TeHEeTHKH u cuMBoJIbL I'eH. ['enotun. @eHotun. AnsenbHble reHbl. AlbTepHAaTHBHbIE TPU3HAKU. JIOMMHAHTHBIN U
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peueccuBHbIN npu3Haku. I 'oMo3urora u rereposurora. Yucras nuans. I ubpunsl. OCHOBHbIE METOMIBI
TeHETHKHU: THOPUIONIOTHYECKNH, IUTOJIOTHUECKUE, MOJIEKYIISIPHO-TEHETUIECKHE

Tema 2.6. OcHoBHOe conep:kaHue
3akonomepnoctn | Teoperuueckoe o0yuenue:
HacJie10BaHMs 3axoHOMepHOCTH 0Opa3oBanus ramer. 3akonbl I'. Mennens: MoHorubpunHoe ckpemubanne. [IpaBuio
JOMHUHHUPOBAHUS. 3aKOH €AMHOO0pa3Hsl NEPBOTO MOKOJIEHUS. 3aKOH PACLISTICHHS! TPH3HAKOB. OK 02
LuTonornueckne OCHOBbI MOHOTHOPUAHOTO CKpeIUBaHus. | MrmoTes3a 4iCcTOThl raMeT. AHATU3UPYoIIee OK 04
ckpewmBanue. Jlurnbpuanoe ckpemuBaHue. 3aKOH HE3aBHCUMOTO HACJIEAOBAHUS MPU3HAKOB. K 4.1
[MonmuruGpuaHOe HACIEOBAHUE U €r0 3aKOHOMEPHOCTH '
IIpakTHyeckoe 3aHATHE:
Pewenue 3a1a4 Ha onpeeeHne BEPOSTHOCTH BO3HUKHOBEHMSI HACIIEICTBEHHBIX IPU3HAKOB IPU MOHO-,
I1-, TOJUTHOPHIHOM U aHATU3UPYIOLIEM CKPELIUBAHUH, COCTABIEHNE FeHOTUITMIECKIX CXEM CKpPEIUBAHUS
Tema 2.7. OcHoBHOE coaep:RaHue OK 01
B3aumopneiicteue | IlpakTuuyeckoe 3aHsiTue: OK 02
reHOB Pewrenue 3agau Ha onpeneseHe BEPOSITHOCTH BO3HUKHOBEHHSI HACIEICTBEHHbIX IPU3HAKOB MpU
Pa3JIMYHBIX TUMAX B3aUMOAENCTBUsI T€HOB, COCTABJIEHNE T€HOTUITMYECKHUX CXEM CKPELUBaHUs
Tema 2.8. OcHoBHOe conep:raHue
CuensieHHoe Teopernueckoe o0yueHue:
HACJIe10BAHHE 3akonbl T. Moprana. CuemnyieHHOe HaCJleIOBAHUE T€HOB, HAPYIICHUE CLETUICHUSI. XPOMOCOMHAs TEOPUS OK 01
NPH3HAKOB HacyeAcTBeHHOCTHU. [ eHeTnueckoe kapTupoBaHue xpoMocoM. Mcnosbp3zoBaHne KpoCCUHIOBEpa AJIsl OK 02
COCTaBJIEHUs] TEHETUUECKUX KapT XpOMOCOM K 4.1
IIpakTHyeckoe 3aHATHE:
Pewenue 3a1au Ha onpeneseHe BEPOSITHOCTH BO3HUKHOBEHHSI HACIEICTBEHHbIX IPU3HAKOB MpU
CLIETUIEHHOM HaclIeIOBAHUH, COCTaBJIEHHE FeHOTUITMUECKHUX CXEM CKPEILMBaHUs
Tema 2.9. OcHoBHOe conep:kaHue
I'eneruxka nona TeopeTnueckoe o0yueHue:
XPpOMOCOMHBII MEXaHU3M ONpefeNeHus noja. AyTOCOMBI U MOJIOBBIE XpOMOCOMBI. ['oMOorameTHbIi U OK 01
reTeporameTHslil noj. I'eneTndeckas CTpyKTypa MOJNOBBIX XpoMocoM. Hacnenosanue npusHakos, OK 02

CHCIIJICHHBIX C ITOJIOM

IIpakTHYecKkHe 3aHATHSA:
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Pemenne 3aa4 Ha ONPCACICHUC BEPOATHOCTU BOBHUKHOBCHUS HACJIEACTBCHHBIX NNPHU3HAKOB, CLUCIUICHHBIX C
MOJIOM, COCTABJICHUEC M'CHOTUIMUYICCKHUX CXEM CKPCIIUBAHUSA

Tema 2.10. OcHoBHOe conep:kaHue
I'enernka TeopeTnueckoe o0yueHue:
Yes10BeKa Kapuorun uenoseka. MeToasl H3y4eHUsI TEHETHKH YeJIOBeKa: TeHEeaJOrHueCKui, ONM3HELIOBBIH,
[IUTOTEHETHYECKUN, OMOXMMUYECKUH, MOMYJISIIUOHHO-CTaTuCTUYecKuii. HaciencreeHHble 3aboneBanust
4esioBeka. | eHHbIe 1 XpOMOCOMHBIE O0JIe3HU YeioBeKa. bone3sHu ¢ HacnencTBeHHOMH OK 01
MPEIpPacloNoKEHHOCTHIO. 3HaUeHNE MEULMHCKOM N'eHETUKHU B IPEJOTBPALIEHUN U JIEHEHUH T€HETUYECKUX OK 02
3a00neBaHMI YeIOBEKa
IIpakTHYecKkHe 3aHATHSA:
Pewenue 3a1a4 Ha onpeseseHe BEPOSITHOCTH BO3HUKHOBEHUsI HACIIEICTBEHHBIX IIPU3HAKOB, UCIIONb3YS
METO/Ibl F€HETUKH Y€JIOBEKA, COCTABJIEHNE TeHOTUIUYECKHX cXeM ckpeluBaHus. [IpeacraBnenue yCTHBIX
cooOLIeHNH ¢ MPe3eHTALNeH O HACIEACTBEHHBIX 3a00JIEBAaHHSX YEIOBEKa
Tema 2.11. OcHoBHOe conep:kaHue OK 01
3akonomepnocrn | [IpakTHyecKue 3aHATHSA: OK 02
H3MEHYHUBOCTH Pewenue 3anau Ha onpeneseHye TUIIA MyTalliH NIPU Niepeade HacleACTBEHHBIX IPU3HAKOB, COCTABIEHUE OK 04
FeHOTUIINYECKUX 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. JTArbl KOMOMHAIIMOHHOM ceekiuu. CopT, mopoaa, mTaMm OK 02
ANropuTMBbI pelieHre 3aa4d Ha ofpesiesieHue BO3MOXKHOIO BO3HUKHOBEHMS HACJIEICTBEHHBIX IIPU3HAKOB 110
CEJIEKLIMH, COCTABJIEHNE M'€HOTUITUYECKUX CXEM CKPELIUBaHUs
Pazaen 3. Teopusi 3Boronuu
Tema 3.1. OcHoBHOe conep:kaHue
Hctopus Teoperuueckoe od0yueHue:
3BOJIIOUUOHHOTO | [lepBble 53BOMOLIMOHHBIE KOHLeNIMY. I panyanucruueckas s3somonuonHas konuenuus JK.b. Jlamapka. OK 02
yueHust Jsmxkyuiue cubl sBomounn. Kpeanmonusm u tpancopmusm. Cucremaruka K. JInHHes 1 e€ 3HaYeHNe 115 OK 04

(bopMUPOBaHUS HIIEU SBOJTO LN
[Ipennochutku BOSHUKHOBEHUS JApPBUHU3MA. DBOJIIOLINS BUAOB B pupoae. bopbOa 3a cymecTBoBaHuMe.
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EctectBennsrii otbop. J{nBepreHums npusHakoB 1 Bugoodpasosanne. OCHOBHBIE MTOJIOKEHHS
cuHTeTHIecKOi Teopun sBosrorun (CTI). Ponb 3BOmOIMOHHON Teopun B (OPMHUPOBAHUH HAYIHOH
KapTUHBI MUpPa

Tema 3.4.
Bo3HuKHOBEHHE H
Pa3BUTHE KUIHU
Ha 3emuie

OcHoBHoOe cogepkaHue

Teopernueckoe o0yueHue:

I'mmoTess! 1 TeOpUH BO3HUKHOBEHUS *KM3HU Ha 3eMJIe. KPealliOHU3M, CAMOTIPOU3BOJIbHOE (CIIOHTaHHOE)
3apOKACHUE, CTAIIIOHAPHOE COCTOSIHUE, aHCTIepMust, Onomnos3. Hayano opraHn4eckoil 3BOIIOLNH.
[TosiBieHMe MepBBIX KIETOK. DBOMOLUSA MeTaboIn3Ma. DBOJIOLUS MIEPBBIX KJIETOK. IIpokaproTsl u
sykapuoThl. IIponcxoxaeHne MHOTOKJIETOUHbIX OpraHUu3MOB. BO3HUKHOBEHNE OCHOBHBIX LIAPCTB BYKapHOT.
OcCHOBHBIE 4ePThI 3BOJIFOLIUU PACTUTENBHOIO MUpa. OCHOBHBIE UePThI 3BOJIIOLIUN XKUBOTHOTO MHpa

IIpakTHYecKkHe 3aHATHSA:

HpeHCTaBHeHI/Ie YCTHOIO COO6H_I6HI/I$I U JICHTBI BPEMECHU MO OCHOBHLIM 3TallaM BO3ZHUKHOBCHHS U PA3BUTUA
JKUBOTHOI'O U PACTUTEJIBHOTIO MHUpPaA, NOATOTOBJICHHBIX IO MEPEUHIO UCTOYHUKOB, PCKOMECHIOBAHHBIX
npenogaBaTciiceM

OK 02
OK 04

Tema 3.5.
IIpoucxoxkaenue
YeJIOBEKA —
AHTPONOreHe3

OcHoBHoOe cogepkaHue

Teopernueckoe o0yueHue:

AHTpononorus — Hayka o desnoBeke. CrucremaTHueckoe noJjioskeHue ueaobeka. CXOACTBO YeNoBeKa C
JKUBOTHBIMU. OTINUUSA YeJOBEKa OT KUBOTHBIX. [IpsIMOXOKI€HIE U KOMIUIEKC CBSI3aHHBIX C HUM
NpU3HAKOB. Pa3BuTHE TOJIOBHOrO MO3ra M BTOPOH CUTHAJIbHON cUcTeMbl. COOTHOIIEHNE OMOJIOTHYECKUX U
COLIMANIbHBIX (PAKTOPOB B AaHTPOIIOTEHE3E

OCHOBHBIE CTaINH AHTPOTIOTeHe3a. [[pUonuTeKN — MPEIKH YeIOBeKa 1 YeIOBEKOOOPa3HBIX 00e3bsH.
IIpoToanTpon — mpealIecTBEHHUK YeloBeKka. ApXaHTpOI — ApeBHeluii yenosek. [laneoanTpon — nqpeBHUM
yesnoBeK. HeoaHTpoIl — 4enoBeKk COBPEMEHHOIO TUIA. JBOJIOLUSA COBPEMEHHOTO YEJIOBEKa.

Uenoseueckre pacel. OCHOBHBIEC OONBIINE Pachl: €BPONIEONIHAS (€BPa3HICKast), HErPO-aBCTPATONIHAS
(3KBaTOpHUANbHAS ), MOHTOJION/THAS (a3UATCKO-aMepPUKaHCKast). Bpemst U MeCTO BOSHUKHOBEHHS
4yenoBeueckux pac. ETMHCTBO yenoseueckux pac

OK 02
OK 04

IIpakTHYecKkHe 3aHATHSA:

Bpewms u myTu paccenenust yenoseka 1o mianere. [IprcnocobieHHOCTh YeoBeKa K Pa3HbIM YCIOBUSIM
cpensl. BiusiHue reorpaguueckoi cpemapl Ha MOpGOJIOTHIO B (PU3HOJIOTHIO YEIOBEKa
3amuTa JeHT BpEMEHH U MEHTAJIbHBIX KapT B OpMaTe YCTHOrO COOOIIEHUS, MOATOTOBIEHHBIX IO IEPEUHIO
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HCTOYHHUKOB, PCKOMEHAOBAHHBIX NPCIIOAABATCIICM

Pasgen 4. Ixojorusa

Tema 4.1. OcHoBHOe conep:kaHue
JKoJoruyecKue TeopeTnueckoe o0yueHue:
dakTopnbl Cpenbl oOuTaHMsS] OPraHU3MOB. BOHASI, HA3€MHO-BO3AYIIIHAS, TIOUYBEHHAS, BHYTPUOPTaHU3MeHHast. PU3NKO- OK 01
cpeabl JKU3HHU XUMHYECKHe 0COOEHHOCTH cpenl 0OnuTaHus1 OpraHu3MoB. [IprcrnocobneHnst OpraHu3MOB K JKU3HU B Pa3HBIX OK 07
cpenax. I[Tonsitue sxonornyeckoro pakropa. Knaccugpukanus skonornyecknx ¢paxropos. [Ipasuio
munumyma FO. Jlubuxa. 3axon TonepantHoctu B. lllendopna
Tema 4.2. OcHoBHOe coaep:kaHHe
Honyasinus, IIpakTHYecKkHe 3aHATHSA: OK 01
cooduecTBa, Tpoduueckue nenu u cern. OCHOBHBIE TIOKA3aTENN 3KOCUCTEMbI. buomacca 1 mpoayKIusi. DKOJOTHYeCKHe OK 02
IKOCHCTEMbI UpaMHIbI YUCeN, OoMacchl 1 3Hepruu. [IpaBuiio nupaMuabl SHEPTUHL. OK 07
Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 330aHHUH IO MIEPEHOCY BEIIeCTBA U SHEPTHUH B YKOCHUCTEMAX C
cocTaBiieHre TPOYUIECKHX Lierlel 1 mpaMu 6HOMacChl U SHEPTHH
Tema 4.3. OcHoBHOe conep:raHue
Buocdepa - Teoperuueckoe o0yueHue:
rjaobanbHast Buocdepa — xuBasi obonmouka 3emnu. Pazputue npencrasienunii o Ouocdepe B pynax B.M. Bepranckoro.
JKOJIOrHYeCKast Ob6nactu 6uocdepsl u eé cocras. JKuoe BemecTBo Onocheps! u ero GyHKIUU OK 01
cucremMa 3aKOHOMEPHOCTH cylecTBOBaHMs Onochepsl. OcoberHocTn bnocdepr! Kak riodaIbHON YKOCHCTEMBI. OK 02
JuaaMudeckoe papHOBecue B Onocdepe. PurmudnocTs siBnernii B buochepe. KpyroBopotsl BemecTs u OK 07
OMOreOXUMHUYECKHE HUKIIBL. [ JI06anbHbIE SKOJOrHYECKHE MPOOIEMBI COBPEMEHHOCTH U Iy TH UX PELIEHHS
IIpakTHYecKkHe 3aHATHSA:
Pelnenune npakTHKO-OpUEHTUPOBAHHBIX PaCUETHBIX 3a/1a4 Ha ONpeAesieHue IUIOMAaN HaCaKAeHUH 11st
CHIDKEHHsSI KOHLIEHTPALIUHU YTJIEKUCIIOTO ra3a B aTMoc(epe CBOETO PErHOHa MPOKIUBAHUS
Tema 4.4. OcHoBHOe conep:kaHue OK 01
Bausinue TeopeTnueckoe o0yueHue: OK 02
AHTPONMOrEeHHBIX | AHTpOMOreHHble BO3eiicTBH Ha Onocdepy. 3arpsisHeHNsT KaK BUJ aHTPOIIOT€HHOTO BO3AEHCTBUS OK 04
(¢axkrTopos Ha (xumuueckoe, ghusuuecroe, OuonO2UYECKOE, OMXOOBI NPOUBOOCMEA U NOMPedeHUst). AHTPOTIOTEHHbBIS OK 07
ouocdepy BO3JeHCTBUS Ha aTMOochepy. K 4.1
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CamocrosiTenpHas pabora

BosneiictBus Ha runpochepy (3aepsasnenusn u ux ucmoynuku, ucmoujerus 600). Bozneiicteus Ha turochepy
(Oeepaoayus nouesl, 6030€ticmeie HAa 20pHvIe NOPOOA, Hedpa). ARTPONIOTEHHbIE BO3ACHCTBHUS HA
OnoTHueckue coodecTsa (reca u pacmumenvhvie cOO0UECMEC, HCUBOMHBIN MUD)

IIpakTHYeckoe 3aHATHE:

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

peruoHa nmpoKuBaHUA

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

OcHoBHoOe cogepkaHue

IIpakTHYecKkHe 3aHATHSA:

OrnpeneneHne CyTOUYHOTO palliOHa MUTAHUS

Co3nanne MHOAUBUY ATbHON TAMSATKH 1O OPTaHU3ALNHU PAllHOHABHON (PU3NUECKO aKTHBHOCTH

MpodeccuoHaILHO-OPHEHTHPOBAHHOE COAEPKAHHE JIA00PATOPHOr0 3AHATHS

JlaboparopHnast pabota Ha BBIOOD:

1. JlabopatopHas pabora «YMCTBEHHAs1 padOTOCTIOCOOHOCTHY

OBnafeHye METOIaMH OTIPENeIICHHsI TIOKa3aTeieil yMCTBEHHOH paboTOCTIOCOOHOCTH, OO BSICHEHHE
MOJTyYEHHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHUE BBIBOIOB (MMCHbMEHHO) C UCTIOJb30BAHUEM HAYYHBIX
MOHATUM, TEOPUN U 3aKOHOB

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

OK 02
TEMIEPaTyPhI)» OK 04
H3ydeHne MEXaHM3MOB aIalTallid OPTaHU3Ma YeJIOBEKa K HU3KUM U BBICOKUM TeMIepaTypaM U OK 07
00BsICHEHUE MOJTYYSHHBIX PE3YJIbTATOB U (POPMYTHPOBAHUE BHIBOAOB (TUCHMEHHO) C UCIIOIb30BAHHEM K 4.1
HAYYHBIX NOHSATHH, TEOPUH U 3aKOHOB
Paszpen S. buoJsiorusi B sKU3HH
Tema S.1. Conep:xkanue OK 01
buorexnonoruu B | Teoperuueckoe o0yueHue: OK 02
KM3HH KAKI0r0o buorexHonorus kak Hayka 1 mpon3BoAcTBO. OCHOBHBIE HANIPABICHHSI COBPEMEHHON OMOTEXHOJIOTHH. OK 04
K 4.1

Mertonnl OuorexHonorud. O0beKTbl OUMOTEXHOJOIUH. JTUKA OUOTEXHOJIOTHUECKUX U TEHETUYECKUX
sKkcrepuMeHTOB. [IpaBuia morcka u aHan3a OMO3KOJOTHYECKOM MHGOPMALIMU U3 PA3IMYHBIX HCTOYHUKOB
(Hay4Hast 1 yueOHO-HAY4YHAs JINTEPATypa, CPEeACTBA MACCOBOH HH(pOpMAIUH, ceTh MIHTepHeT U nIpyrue)
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IIpakTHyeckoe 3aHATHE:

Keiicel Ha aHann3 HGOPMALMH O HAYYHBIX JOCTIDKEHHSIX B OOJIACTH M€HETUYECKUX TEXHOJIOTHI,
KJIETOUYHOW WH)KEHEPHH, MULIEBBIX OMOTEXHOJOrHH. 3aIuTa Keiica: MpeaCcTaBIeHNe Pe3yIbTaTOB PELICHHUS
KeHCOB (BBICTYIUICHHE C MTPE3CHTALINEH )

Tema S.2.1. Conep:xkanue OK 01
buorexnonoruun B | lIpakTHyecKue 3aHATHSA: OK 02
MeaUIHHE H Pa3zBurne OuorexHosoruii B o6macTu MeNULUMHBI U (PapMaLiy ¥ IPUMEHEHNE UX B )KH3HH YEJIOBEKa, TIOUCK OK 04
¢dbapmauuun ¥ aHaJ i3 MHPOPMALIMHK U3 PA3JIMYHBIX HCTOYHUKOB (Hay4Has U yueOHO-Hay HAsl JTIUTEPATypPa, CPENCTBA [K 4.1
MaccoBOi nHpopMauuy, cerb UHTepHET U Apyrue)
Keiicel Ha anann3 nHGOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHIA B MeTULIMHE U (papmaunu (110 rpymnmnam)
Tema 5.2.2. Conep:xkanue OK 01
buorexnonorun n | lipakTuyeckue 3aHATHSA: OK 02
“KHBOTHBbIE Pa3zBurne OMOTEXHOJIOTHI C NCTIOIB30BAHNEM JKUBOTHBIX, IPUMEHEHHE MPOIYKTOB OMOTEXHOJIOTHHU 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, ceTb MIHTEepHET U npyrue)
Keiicel Ha aHann3 nHGOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHIA C HCIIOJIb30BAHUEM JKUBOTHBIX (10 TPyIIIIaM)
Tema 5.2.3. Conep:xkanue OK 01
buorexnonoruu u | IMpakTHyecKue 3aHATHS: OK 02
pacTeHus Pa3zBurne OMOTEXHOJIOTHH C NCIIOIB30BAHNEM PACTEHUH, MPUMEHEHHE POIYKTOB ONOTEXHOJIOTHH B )KU3HU OK 04
4EeJIOBEKA, MOUCK U aHANTN3 HHPOPMALIUK U3 PA3IMIHBIX UCTOYHUKOB (Hay4Hast ¥ y4eOHO-HAyYHAs [K 4.1
JUTEpaTypa, CPEeACTBa MAcCOBOM MHpOpMaLH, ceTh MHTEepHET U npyrue)
Keiicel Ha aHann3 nHGOPMALMH O Pa3BUTHH OMOTEXHOJIOTHI C HCIIOJIB30BAHUEM PACTEHUH (I10 rpyrmam)
Tema 5.2.4. Conep:xkanue OK 01
buorexnonoruu B | [IpakTHyecKue 3aHATHSA: OK 02
NPOMBIILIEHHOCT | Pa3BuTHE MPOMBIILIEHHOH OMOTEXHONIOTHH B €€ TPUMEHEHHUE B KU3HH YeJIOBEeKa, TOUCK U aHAJIH3 OK 04
u uH(popMaLMK U3 PA3THMYHBIX HCTOYHUKOB (Hay4Hasi U y4eOHO-Hay4YHas JINTepaTypa, CpeaCcTBA MACCOBOM IK 4.1
uHpopmauuy, cetb HTEpHET 1 Apyrue)
Keiicel Ha aHann3 nHGOPMALMH O Pa3BUTHH MPOMBIIIJIEHHON OMOTEXHOJIOTHH (TI0 TpyIam)
Tema 5.2.5. Conep:xkanue OK 01
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CounanbHO- IIpakTnyeckue 3aHATHS: OK 02
3THYECKHE DTHUYECKHE acTIeKThI Pa3BUTHs OMOTEXHOJIOTHI U MPUMEHEHHE UX B JKU3HH YeJIOBEKA, IOUCK U aHAJIN3 OK 04
aACMeKThI UH(pOPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHast 1 yueOHO-Hay4YHas IUTePaTypa, CPEnCTBA MACCOBOMH IIK 4.1
OHoTexHoJOrui uHpopmauuy, cetb IHTEpHET 1 Apyrue)

Keiicel Ha anann3 nHpopMamu 00 3TUYECKHUX ACTIEKTaX Pa3BUTHUA OMOTEXHOJIOTUH (10 rpyTIam)

OcHoBHOe coaep:rkaHHe

Pa3zaen 6. Buoskonoruyeckne Hcc/ie10BaHHS OK 01
Tema 6.1. OcHoBHOe conep:kaHue OK 02
OcHoBHbIe JIlaGopaTopHble 3aHATHS: OK 04
METOAbI IToctaHoBKa 1enH, 3a1a4, BBIIBI)KEHUE THITOTE3bI, TPOBENECHNE SKCIIEPUMEHTA [0 ONPEACTICHUIO OK 07
OHOIKOIOTHYECKH | oriTyMaIbHBIX YCIOBHIT [T POCTA U (PU3HONIOTMUECKON aKTHBHOCTH APOAKEBBIX KIETOK. BhisBIeHHe
X MCCIeIOBAHUH | 33x0HOMEPHOCTEH, (hOPMyYTHPOBAHHE BEIBOXOB H POrHO30B.

Jlabopatopablie paboThI Ha BBIOOP 1O MUHU TPYIIIIAM:

1. BaustHue TeMmepaTypsl Ha pocTa v (PU3UOJIOTHIECKYI0 aKTUBHOCTD APOJKKEBBIX KIIETOK

2. BaustHEe YrIIeBOIOB HA POCTA U (PU3UOJOTHUYECKYIO AKTUBHOCTD IPOACKEBBIX KIETOK

3. CoueTraHHOE BIMSIHHE TEMIIEPATYPHI U YIJIEBOJOB HA pocTa M (PU3HOJIOTUIECKYIO AKTHBHOCTD

IPOXKIKEBBIX KIETOK

OcHoBHOe conep:kaHue
Tema 6.2. | IlpakTHYeCKOe 3aHATHE
buoskonoruueck | O630p TeM yueOHO-HCCIEN0BATENBCKUX MPOEKTOB. BHIOOpP y4eOHO-HCCIe0BATENBCKOTO NPOEKTA U3
M SKCMIEPHUMEHT | mpenyokeHHbIX. POPMHUPOBaHNE KOMAH IbI TPOEKTA. ATOPUTM BHITIOTHEHHUS IPOEKTA.

Kaknast rpynmna BEIOMpaeT OAMH U3 BAPUAHTOB Y4€OHO-UCCIIEAOBATENbCKUX MTPOEKTOB: OK 01

1. Ouenka kadecTBa aTMOC(HEPHOTO BO3yXa OK 02
2. OueHKa Ka4yecTBa MOYB METOAOM (PUTOTECTUPOBAHUS SE 847‘

3. OueHka KauecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB I10 OPTaHOJICNITHIECKUM H (PU3UKO-XUMHUYECKUM
CBOMCTBAM
Bnusnue ITAB Ha pocT U pa3BuUTHE CEMSIH BBICUIMX PaCTEHUN
5. BnustHHE COJIEBOTO 3arpsi3HEHHUST HA POCT U Pa3BUTHE CEMsIH BBICLINX PACTEHHI
llepauiii 5man evinoanenus NPoeKma:
O6ocHOBaHME aKTyaJbHOCTH BHIOPaHHOM TeMbl. BrisiBiaeHne npodieMbl nccienoBanus, GOpMyITHPOBAHHE
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runote3sl. Beibop MeTonos uccnenosanus. Beidbop Touek orOopa npod Ha TEPPUTOPUH UCCITECIOBAHUS.
ITocranoBka neneli u 3anau uccnepoBanus. OnpeneneHe GOPMbI MPEACTABICHHUS PE3YJIbTATOB
uccnenosanus. OnpeneseHye STaloB U COCTaBJIEHUE MJIaHa UCCIIEA0BaHUs

IIpomexyTouHas arTecTauus (3K3amMeH) 6
Koncyabrauuu 4
Bcero: 144
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3. YcjaoBus peaju3anuu NporpaMmmbl 0011e00pa3oBaTe/IbHOI JUCHUILIHHbI

3.1. Jlna peanu3auud NPOrpaMMbl JHCHUILVIMHBI JO/LKHBI OBITh
NpeayCMOTPEHbI CJIeAYIIIHEe CTIeuATbHbIC TOMEIICHUSI:

Kabuner «buonocuuy, oCHallICHHbIH 000pPyI0OBaHUEM: MEOEb, AOCKA, MEIL,
HarmsiaHble T0cOOMs (KOMIUIEKTBI Y4eOHbIX TaONMIl, IUIAKATOB), TEXHUYECKUMU
cpeacTtBamMu OOYYEHHS: KOMIBIOTEP C YCTPOWCTBAMH BOCHPOM3BEACHHUS 3BYKA,
OPUHTEP, MYJIbTUMEINA-TIPOCKTOP C SKPAHOM, YKA3Ka-MPE3CHTEDP TSl MPE3CHTALMIA.

JlabGopatopus, ocHaileHHass OOOpyJAOBaHWEM JJisi TPOBEACHUS 3aHSATUH:
MUKPOCKOTIBI, CEKYHAOMEP, TOHOMETP, JiabopaTopHass mocyAa (MpoOWpKH,
NOJCTABKH JJIs1 MPOOUPOK, MUHUETHI, MECOK, CTYNKHA C MECTUKAMM, MPEAMETHBIE U
NOKPOBHBIE  CTEKJA,  CTEK/ISIHHbIE  TAJI0YKH,  NPENApOBAIBLHBIC  WIJIBI,
¢unerpoBasibHass Oymara (can(eTkH), CTakaHbl) TUNEPTOHMYECKHIA PACTBOP
xjaopuna Harpus, 3%-HbBI pacTBOp MEPOKCHAA BOAOPOAA, PacTBOp WHoaa B
HONMCTOM KallMW, TIUMUEPHH, KIyOHW KapTOdens, JICT AOACH KaHAACKOH, TUIOA
psAOUHBI OOBIKHOBEHHOM (pAOMHBI MJIA TOMATA), JIYK PEMYaThlii, pa3BeICHHBIC B BOJE
JPONOKH);

3.2. UudopmanmoHHoe 0o0ecnedyeHue peajn3auuu nNporpaMmbl

1. Jlns peamm3aiii nporpaMmbl OMOIHOTEUHBIA (POoHJ 00pa3oBaTEIBLHOM
OpraHu3aiu J0JKEH UMETh MEUYaTHbIE W/MUIM 3JCKTPOHHbBIE 00pa3oBaTeibHBIE U
UH(POPMAIIMOHHBIE  PECYPChI,  PEKOMEHIOBAHHbBIC [y  MCIOJIb30BaHUS B
00pa3oBaTENbHOM IMPOLIECCE, HE CTAPIIE MATH JIET C MOMEHTA U3/IaHUS.

2. Pexkomenmyemble NEYaTHBIE U3JIAHMSI no peanuzaiuu
00meo0pa3oBarebHOM  JUCHMIUIMHBL  MPEACTABICHBI B METOAMYECKUX
PEKOMEHAAIUSAX N0 OPraHU3alul 00YUYCHUSI.
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4. KoHTPOJIb U OLICHKA Pe3y/IbTATOB 0CBOCHHS 001e00pa30BaTe/ILHOM

AHCHHUILIITHHBbI

KouTpoab 1 oneHka pe3ysbTaToB OCBOEHUs 001E00pa30BaATEIbHON AUCIMILTAHBI

PACKPBIBAKOTCSA

qepes

JVCHATUIAHAPHBIC

PC3YyJIbTATHhI, HaIIpaBJICHHLIC Ha

(dopmupoBaHue 00X U NPO(ECCUOHATBHBIX KOMIETEHIIUH MO pa3aeiiaM U TeMaM
COJEpKaHusl yueOHOro MaTepuraa.

Oomas Pa3zgen/Tema Tun oleHOYHBIX MepONpPUATHIA
KOMIIeTeH
U
Pa3znen 1. Knerka — KoHntponbHas pabota “MosiexyaspHbIi
CTPYKTYPHO-(PYHKIIHOHAJIBHASL | YPOBEHb OPTraHU3ALUU KUBOTO
eJMHHIIA KUBOI0
OK 02 Tema Nel.1. 3anonHeHne TabIUIbl C OIIMCAHUEM METOAOB
buonorus kak Hayka MHUKPOCKOITUPOBAHUS C UX JOCTOMHCTBAMU U
HEOCTaTKaMHu.
3anonnenune Tabauipl « BKian y4eHbIX B
pa3BUTHE OHOIOTHI»
OK 02 Tema Nel 2. 3anonHeHne CPaBHUTENBHON TaOIHIIBI
OOm1ast XapakTepUCTHKA KU3HU CXOZCTBA U Pa3IMUUi )KMBOTO U HE KUBOTO
OK 01 Tema Nel 3. DpOHTANBHBIN ONPOC
OK 02 buonornuecku BakHbIE IToaroToBka yCTHBIX COOOIIEHMIT ¢
OK 04 XUMHYECKHE COETUHEHUS Mpe3eHTaunein
BrimonHenue u 3amura 1abopaTOPHBIX padoT:
«Omnpenenenue ButamuHa C B IPOAYKTaxX
MUTAHUSDY,
«M'unpodpunpHO-rUAPOGHOOHBIE CBOWCTBA
JUIU0BY
OK 01 Tema Nel 4. OueHuBaemasi TUCKyCCHSI TTO BOTIPOCaM
OK 02 CtpykTypHO-pYHKUNOHATBHAS JIEKLIUH
OK 04 OpraHu3aLys KJIETOK Pa3zpaboTka MEHTaNbHON KapThl IO

KJIacCU(UKALIMHU KJIETOK U UX CTPOCHHIO Ha
IPO- U 3YKAPUOTUYECKHX H 110 LIAPCTBAM B
MHHHU TPyTINax

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

«IIponunaemocts MeMOpaHsI (I1JIa3MOJH3,
JETIa3MOJTH3 )»
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OK 01

Tema Nel.5.

DpOHTANBHBII ONPOC

OK 02 CrtpykrypHo-pyHKIIMOHATBHBIE  [Pa3paboTka rimoccapusi
(bakTOpBI HACTEICTBEHHOCTH Pewenue 3ana4 Ha onpeneneHue
MOCJIEI0BATENBHOCTH HYKJIEOTUIOB
OK 01 Tema Nel.6. DpOHTANBHBIN ONPOC
OK 02 IIpoueccel MATPUYHOTO CUHTE3a Tect «IIponeccsl MAaTPUYHOTO CUHTE3a»
Pemenne 3ana4 Ha onpeneneHue
MOCJIEI0BATENbHOCTH AMUHOKUCIIOT B
MOJIEKyJIe Oenka
Pemenne 3ana4 Ha onpeneneHue
MOCJIEI0BATENbHOCTH AMUHOKUCIIOT B
MOJIeKyJie OeNka B Cilyyae U3MEHEHHS
nocyienoBaTeapHOCTH Hykyeotunos JJHK
OK 02 Tema Nel.7. D pOHTANBHBIN ONPOC
OK 04 Hexknerounbie ¢hOpMBI KU3HH ITonroroBka yCTHBIX COOOIIEHUH C
npe3eHTanme (BUPyCHbIC 1 OaKTepUaIbHbIC
3aboneBanust. OOLIME MPUHIIUTIBI
HCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEILECTB.
OcobeHHOCTH PUMEHEHHST aHTUOHMOTHKOB)
OK 02 Tema Nel 8. DpOHTANBHBIN ONPOC
OOMeH BelecTB U MpeBpaleHue | 3armoTHeHne CPAaBHUTENbHOW TaOIUILIbI
SHEPruu B KIIETKE XapaKTEPUCTUK TUIIOB OOMEHA BELIECTB
OK 02 Tema Nel 9. Ob6cyxaeHne o BOMpocam JIEKLIUU
OK 04 JKU3HEHHBIN UKJI KJIETKH. Pa3zpaboTka JIeHTBI BpeMEHH KHU3HEHHOTO
Murtos. Meiio3 LUKJIA
Pazaen 2. Crpoenne u ¢pyuxkuun | Koutponsnas padora "Ctpoerne u pyHKIHH
OpPraHu3Ma opranusma”
OK 02 Tema Ne2.1. OuenuBaemMasi IUCKycCUsl
OK 04 CtpoeHue opranusma Pa3zpaboTka MeHTaIbHON KapThl TKaHEH,
OpPraHoOB U CHUCTEM OpraHOB OpraHU3MOB
(pacTeHusi, JKUBOTHBIE, YEJIOBEK) C KPaTKOH
XapaKTEPUCTUKON UX (PYHKIMH
IToaroroBka u npencTaBieHNe YCTHBIX
coolmIeHnii ¢ npe3eHTanuei (MIMMyHHTET,
WH(EKIUOHHbBIE 3a00JICBaHUS, STTUAECMHUH,
BaKLIMHALIHSA)
OK 02 Tema Ne2 2. DpOHTANBHBIN ONPOC
DopMBI pPa3MHOXKEHUS 3anonHeHne TabauIbl C KPaTKOH
OpPraHU3MOB XapaKTEPUCTUKON U puMepaMu Gopm
Pa3MHOXKEHHUs1 OPTraHU3MOB
OK 02 Tema Ne2 3. PaszpaboTka neHTBI BpeMeHH C
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OK 04

OnToreHes >KUBOTHBIX U Y€JIOBEKA

XapaKTepUCTUKON 3TANlOB OHTOIeHE3a
OTZEJIbHON IPYINNON >KUBOTHBIX U YEJIOBEKa
10 MUKpOIpynram

Tect/onpoc

OK 02
OK 04

Tema Ne2 4.
OHnToreHes pacreHuit

CocraBneHne )KU3HEHHBIX LIMKJIOB PACTEHHUN
1o otaenam (MOXOBH/IHbIC, XBOIIEBUIHBIE,
NATrIOPOTHUKOBHUIHBIE, FOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02

Tema No2 5.
OCHOBHbBIE IOHATHUS TEHETUKHU

Paspabotka riaoccapust
Tect

OK 02
OK 04

Tema Ne2.6.
3aKOHOMEPHOCTH HACIEAOBAHUS

D pOHTANBHBIN ONPOC

Tect nmo Bonmpocam JIEKLUH

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

OK 01
OK 02

Tema No2.7.
BzaumonencTBue reHOB

Tect

Paspabortka rioccapust

Pemenue 3ana4 Ha onpeneyieHue
BEPOATHOCTU BO3ZHUKHOBCHUA
HACJICACTBCHHDBIX MIPU3HAKOB IIPHU PA3JIMYHBIX
THUITax BSaHMOHefICTBI/Iﬂ I'CHOB, COCTaBJICHUC
FEHOTHUITMYICCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02
IIK 4.1

Tema No2 8.
CueruieHHOe HACIeqOBAHUE
MPU3HAKOB

Tect

Paspabortka rioccapust

Pemenue 3ana4 Ha onpenesieHue
BEPOATHOCTU BO3ZHUKHOBCHUA
HACJIEACTBEHHBIX IIPU3HAKOB IIPH
CLIEMIJIEHHOM HacCJIeIOBAHUU, COCTABJICHUE
FEHOTHUITUYCCKUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema No2 9.
T'eneruxa noma

Tect

Paspabotka rioccapust

Perenue 3a1a4 Ha onpeneneHe BepOSTHOCTH
BO3HUKHOBCHUA HACJIENCTBCHHBIX IIPU3HAKOB,
CLIETUIEHHBIX C MOJIOM, COCTABJICHUE
FCHOTUIMUYICCKHUX CXEM CKPCIIUBAHUA

OK 01
OK 02

Tema Ne2.10.
I'enetuka yuenoseka

Tect

Paspabotka rioccapusi

Perenue 3ana4 Ha onpeneneHe BePOSTHOCTH
BO3HUKHOBCHUA HACJIEACTBCHHBIX IIPU3HAKOB,
HCIIOJIb3YS METOAbI TCHCTUKH YCJIOBCKA,
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COCTaBJIEHUE TEHOTHITMYECKHX CXEM
CKPeLHBaHMSI

IToaroToBKa yCTHBIX COOOIIEHUH C
MpPEe3eHTALHNEN O HACIEeICTBEHHbBIX
3a00JIeBaHISIX YEJIOBEKA

OK 01 Tema Ne2. 11. Tect
OK 02 3aKOHOMEPHOCTH U3MeHUYMBOCTH  |PeleHue 3a7a4 Ha onpeneaeHue TUIa
OK 04 MyTalHUU IIPU NIepeaade HacIeACTBEHHBIX
MIPU3HAKOB, COCTaBJIEHUE T€HOTUITMUECKHUX
CXEM CKpeLIuBaHUs
OK 01 Tema Ne2.12. Tect
OK 02 Cenekiust OpraHu3MOB Pazpabotka rioccapust
Pewenue 3anau Ha ornpeneaeHre BO3MOXKHOTO
BO3HUKHOBEHUsI HACJIEICTBEHHBIX PU3HAKOB
IO CeJIEKL[MH, COCTaBJIEHHE T€HOTUITNUECKUX
CXEM CKpeLIBaHUs
Pa3nen 3. Teopus 3Borounu KontponbHas pabora “Teopernyeckue
aCTEKThl HBOJIIOLINU 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. @poHTaIBHBIN OMPOC
Mukpo3BOTFOLUSA Pazpabotka rioccapuisi TEepMHUHOB
OK 02 Tema 3.3. OuennBaeMasi TUCKYCCHUS
Makpo3sBoarOLHs Paspabotka rioccapusi TEpMUHOB
OK 02 Tema 3.4. @poHTaTBHBIN OMPOC
OK 04 BoznukHOBeHUE U pa3BUTHE kU3HHU [[loArOoTOBKA M NpEaCTaBIeHUE YCTHOTO
Ha 3emiie COOOLIEHUS U JIEHTBI BPEMEHH BO3HUKHOBEHUS
U Pa3BUTHS )KUBOTHOT'O U PACTUTENBHOIO
MHpa
OK 02 Tema 3.5. @poHTaTBHBIN OMPOC
OK 04 IIpoucxoxxaeHue yenoBeka — PaszpaboTka neHT BpeMEeH! 1 MEHTAJIbHBIX
AHTPOTIOTEHE3 KapT Ha BBIOOD:
“BOIIFOIMSI COBPEMEHHOTO YEJIOBEKA
“BpeMs u MyTH paccesieHUs YeJloBeKa Mo
iaHete”, “BiusiHue reorpadudeckoil cpensl
Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YeJIOBeKa
“Yenopeueckue pachl’, 00CyKIeHUE
Pa3aen 4. Jxosorus KonTtpoabnas padora “Teopernueckue
aCNeKThI IKOJIOTHU”
OK 01 Tema 4.1. Tect o skonorudyeckum paxkropam u cpenam
OK 07 Dkosorudeckue GakTOpPhl U CPenbl |KU3HH OPraHU3MOB
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IIK 4.1 JKU3HU.

OK 01 Tema 4.2. CocragnieHre CXeM KPyroBOpPOTa BENIECTB,

OK 02 IMonynsius, coodmecTra, WCTIOJIb3y ST MAaTePHAJTbI JICKITUN

OK 07 YKOCUCTEMBI Perienne MPAKTUKO-OPUEHTHUPOBAHHBIX

K 4.1 pacUeTHBIX 3aIaHHUI MO MEPEHOCY BEIIEeCTBA U
SHEPIyH B SKOCHCTEMAX C COCTABJIEHHE
TpoUUECKUX LIENEH U MUpaMu OMOMacChl U
SHEepPrun

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 OMpeaesieHHE TUIOLIAIH
Haca)KI[eHI/Iﬁ AJIsE CHUSKCHHS KOHLUCHTpalUun
YIJIEKHUCIIOrO ra3a B aTMoc(epe CBOero
peruoHa nmpoXKuBaHUA
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OK 01

Tema 4.4.

Tect

OK 02 Bnusinne anTponoreHHbIX akTopoB Ha |PemeHune mpakTHKO-OPUEHTHPOBAHHBIX
OK 04 ouochepy PacYeTHBIX 33AaHNUH 110 COXPAHEHUIO
OK 07 IPUPOAHBIX PECYPCOB CBOEr0 PErHOHA
IIK 4.1 MIPOKUBAHUS
OK 02 Tema 4.5. OuenuBaemasi TUCKyCCHs
OK 04 BnusiHne cOLManpbHO-3KOJOTHUECKUX  |BBIMOSHEHNS NPAKTUUECKUX 3aJaHUM:
OK 07 (bakTOpPOB Ha 3I0POBBE YEIOBEKA “OmnpeneneHue CyTOYHOIO palliOHa
IIK 4.1 MMATAHUS
“CozaHne UHAUBUYaJIbHON MaMATKU
[0 OPraHU3aLNH PALUOHAIBHON
(bU3MUECKON aKTUBHOCTH
Brimonnenue madopaTopHoil paboTel Ha
BBIOOD:
"VmcTBeHHas1 paboTOCTIOCOOHOCTB",
"Brusinue abuotudeckux GpakTopoB HA
4eJioBeKa (HU3KHE U BBICOKHE
Temmneparypsl)”
*IIpogeccuonanbHoO- 3ammuTa Kelica: MpeACcTaBICHUE
OPHEHTHPOBAHHO COAeP:KaHUe PE3yJIbTaTOB PELIeHUsI KeiCoB
Pa3nen S. buosorust B ;kM3HU (BBICTYIUIEHHE C MTPe3eHTaHeH)
OK 01 *Tema 5.1 BrinonHeHue kelica Ha aHaJIU3
OK 02 bnotexHONOrnu B XKU3HHU KaX10r0 UH(POPMALIUN O HAYYHBIX TOCTHKEHUSX
OK 04 B 00JIACTH F€HETUYECKUX TEXHOJIOTHH,
I1IK 4.1 KJIETOYHOU UH)KEHEPHUH, MULIEBBIX
OuroTexHoJOrHi (TI0 Tpynmnam),
MpeCTaBJIeHNE PE3YJIbTATOB PELICHUs
KeMCoB
OK 01 *Tema 5.2.1. BrinonHeHue kelica Ha aHaIU3
OK 02 buorexHonornu B MEULIMHE U UH(pOpPMALIUU O PA3BUTHH
OK 04 bapmannu OMOTEXHOJIOTHI B METUIIUHE U
IIK 4.1 dapmaruu (1o rpymnmnam),
MIPeCTaBJIeHNE PE3YJIbTATOB PELISHMUS
KeMCOB
OK 01 *Tema 5.2.2. BrinonHeHue kelica Ha aHaIU3
OK 02 buorexHonoruu u *KUBOTHBIE UH(pOpPMALIUU O PA3BUTHU
OK 04 OMOTEXHOJIOTHH C UCTIOb30BAHHEM
IIK 4.1 JKUBOTHBIX, IPUMEHEHUE NTPOAYKTOB
OMOTEXHOJIOTHH B )KM3HHU YeJIoBeKa (110
rpyIInam), IpeACTaBICHNE Pe3yIbTaTOB
pELIeHHs KeMCOB
OK 01 *Tema 5.2.3. BrinonHeHue kelica Ha aHAJIU3
OK 02 buortexHonornu u pacTeHus UH(pOpPMALIUU O PA3BUTHU
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OK 04

OMOTEXHOJIOTUH C UCIIOJIb30BAHUEM

K 4.1 pacTeHuii (IO rpymmnam), mpeACTaBIeHHE
PE3YJIbTaTOB PELICHUS KEHCOB
OK 01 *Tema 5.2.4. Brinonnenue kelica Ha aHaJIU3
OK 02 IIpomeiieHHast OMOTEXHOIOTUS UH(pOpPMALIUU O PA3BUTHU
OK 04 MPOMBIIIJIEHHOH OHOTEXHOIOTUi (110
IIK 4.1 rpyIInam), IpeACTaBICHNE Pe3yIbTaTOB
pELIeHHs KeMCOB
OK 01 *Tema 5.2.5. BrinonHeHue kelica Ha aHaJIU3
OK 02 CounanbHO-3TUYECKUE aCTIeKThI uHpOpMaLUU 00 STUYECKUX ACTIEKTax
OK 04 OMOTEXHOJIOT U Pa3BUTHs OMOTEXHOJIOTH (TI0 TpyIIam),
[IK 4.1 MPENCTABICHUE PE3YIbTATOB PEILICHUS
KeMCoB
Pasnen 6. Buoskosoruyeckue IIpencraBnenue pe3ynbTaToB
HCCJIeAOBAHHS BBIMOJIHEHHSI yueOHO-
HCCJIENOBATENIbCKUX POEKTOB
(BBICTYIUIEHHE C MPE3eHTaHeH)
OK 01 Tema 6.1. BrimonaeHue 1adopaTopHBIX padoT Ha
OK 02 OCHOBHBIE METOIbI OMO3KOJIOTHYECKUX |BBIOOP B MEHHUTPYIIIAX:
OK 04 HCCIIETOBAHUI 1. BaussHue TeMnepatypbl Ha pOoCcTa U
OK 07 (H3NONOrHIeCKy0 aKTUBHOCTD
JPOACKEBBIX KJIETOK
2. BausiHue yrieBoAoB Ha pocTa U
(H3NONOrNIeCKy0 aKTUBHOCTD
IPOACKEBBIX KJIETOK
3. CoueraHHOe BIMSIHUE TEMIIEPATYPhI
U YIJIEBOOB HA POCTa U
(H3NONOrNIeCKy0 aKTUBHOCTD
TIPOACKEBBIX KJIETOK
OK 01 Tema 6.2 Brimonaenue yuebHo-
OK 02 buoskonornueckuii 3KCNepUMEHT HCCJIEIOBATENILCKOrO IIPOEKTA Ha
OK 04 BBIOOD:
OK 07 1. Ouenka kauecTBa aTMOC(HEepPHOTO

BO3AyXa

2. OueHKa KauecTBa MOYB METOJOM
¢duToTECTUPOBAHUS

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

4. Bnusnue ITAB Ha poct u pa3sButue
CEMsIH BBICIINX PACTEHUU

5. BausiHME CONIEBOTO 3arpsA3HEHUS Ha
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POCT U Pa3BUTUE CEMAH BBICIINX
pacTeHuit

OK 01
OK 02
OK 04
OK 07

BbIHOJ’IHeHI/Ie SK3aMCHALIMOHHBIX
3aIaHuu
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