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1. O6mas xapakrepucTuka padoueii nporpaMMbl 00111e00pa3oBaTeIbHON TUCIHIIIMHBI
«bunosorus»

1.1. MecTO TUCHUIIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHATBHOMH 00pa30BaTeIbHOM
NMPOrpamMMbl

OOmeobpa3oBarenbHas — aucuuiuinHa — «buonorusy — sBiseTcst  0043aTelIbHOM  YacThiO
001eoOpazoBaTelbHOrO HUKIa 0Opa3oBaTenbHON mporpammbl CITIO B cootBercTBHM ¢ DI'OC
no npodeccuu 35.01.26 Mactep pacTeHUEBOICTBA

1.2. Heau U miiaHupyemMblie pe3yJabTAaThl 0CBOCHUS IHCIUILIMHbI:
1.2.1. Heanb o0meodpa3oBaTeIbHOM IUCUUILINHBI

dopmupoBaHue y 00yJarOmnXCsi CHCTEMbI 3HAHUNA O Pa3IMIHBIX YPOBHSIX

JKA3HU CO 3HAHUEM COBPEMEHHBIX MPEACTABICHHI O )KUBOM IPUPOJIE, HABBIKOB I10
IIPOBEJCHUIO OMOIOTMYECKUX UCCIEA0BAHNUN C COONIIOIEHUEM ATHUECKUX HOPM,
apryMEeHTUPOBAHHOMN JIMYHOCTHOM MO3UIIMU 0 OEPEKHOMY OTHOLIEHHUIO K OKpYXKalollel cpere.

3agaun:

* ony4yeHue GpyHIaMeHTAIbHBIX 3HaHUH 0 Ononornyeckux cucremax (Knerka, Opranuswm,
[Momymsiusi, Bun, Dxocucrema); UCTOPUM PAa3BUTHSL COBPEMEHHBIX MPEICTABICHUN O KUBOM
NPUPOJIE, BBIIAIOUIMXCS OTKPBITUSAX B OMOJIOTMUYECKOW HAyKe; pOJM OMOJIOTMYECKON HAayKH B
(GOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa; METOJaX Hay4yHOro
MO3HAHMS;

* OBJAJEHHE YMEHUSMU JIOTMYECKH MBICIUTh, OOOCHOBBIBATbH MECTO U  pOJIb
OMOJIOTUYECKUX 3HAHUNA B MPAKTUYECKOW JEATEIbHOCTH JIIOJEH, Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTUH; ONpeAensaTb JKUBbIE OOBEKTHl B MPHUPOJE; MPOBOAUTH HAOMIONEHUS 3a
HSKOCUCTEMaMHU C LENbI0 WX ONUCAHUA W BBISBICHUS E€CTECTBEHHBIX W aAHTPOIOIE€HHBIX
M3MEHEHUH; HaXOAUTh U aHATM3UPOBATh MH(POPMAIIHMIO O )KUBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOyyaromuxcst B Ipolecce U3ydeHUs] OMOJOTMYECKHX SIBICHUN; BBIJAIOIIMXCS JTOCTHKEHUUN
OMOJ0TUM, BOUIENUINX B OOILIEUYETIOBEUECKYIO KYJIbTYPY; CIOXKHBIX U IMPOTUBOPEUUBBIX MyTEi
Pa3BUTHSI COBPEMEHHBIX HAYUHBIX B3IJII0B, HJIeH, TEOPHM, KOHLIENIUH, TUIIOTE3 (O CYLIHOCTH U
MIPOUCXOXKIECHNUH KU3HU, YEIOBEKa) B X0/I€ padOThI C Pa3IMUYHbIMU HCTOUHUKAMU MH(OpPMaLINK;

* BOCHHMTaHHE YOEXKIEHHOCTH B HEOOXOJUMOCTH TMO3HAHUSA JKUBOM INPHPOJIBL,
HEOO0XO/IMMOCTH PALlMOHAIILHOTO MPHPOIONOIB30BaHMs, OEPEKHOT0 OTHOUIEHUS K MPUPOIHBIM
pecypcaMm U OKpy)Karollei cpesie, COOCTBEHHOMY 3/10pPOBBIO; YBa)XKEHUS K MHEHHIO ONIIOHEHTa
pu 00CYXJIEHUH OMOJIOTHYECKHX MpoOiIeM;

* HCIOJB30BAaHUE TPHOOPETCHHBIX OMOJOTHYECKUX 3HAHWUN M YMEHHH B TOBCEIHEBHOMN
KU3HU JUISI OLIEHKH IOCJIEJCTBUN CBOEH AEsATeNbHOCTH (M NEATEIbHOCTH APYTUX JIOACH) 1o
OTHOLICHUIO K OKpY’Karolllell cpeze, 3/0pOBbI0 IPYIHX JIIOJA€H U COOCTBEHHOMY 3J0POBBIO;
000CHOBaHHE U COONIOZICHUE Mep MPODUIAKTHKY 3a00JIEBaHMM, OKa3aHUE MEPBOM MOMOIIH MPU
TpaBMax, COOJIIO/IEHHUE MTPABUJII TOBEICHUS B IPUPOJIE.

1.2.2. IInanupyemble pe3yabTaThbl 0CBOCHHS 00111€00pa30BaTEeIbHOM JMCUMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ochoBe ®PI'OC COO

Oco6oe 3HaueHne JUCUUIUTMHA UMeeT npu GpopmupoBanuu u passutuu OK u I1K.



Kox v HaumeHnoBanue
GopmMupyembIx
KOMIIEeTeHIINIi

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

Oo0mme

JAucuunianHapHbie

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad

npodeccnoHanbHOM
NEeSATEeIbHOCTH
MIPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTam

B yacTu TPpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTU
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTH K aKTUBHOM JESATEILHOCTH
TEXHOJOTHYECKON U COLUAIBHOM HAIIPABJICHHOCTH,
CIIOCOOHOCTH MHULIMMPOBATD,

TUTAHUPOBATh U CAMOCTOSITEIILHO BBIITOJIHATH TaKYFO
NESITEIbHOCTD;

- MHTEpec K pa3InIHbIM chepam
npodeccuoHanbHOM

JESTEIIbHOCTH,

OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMU
MO3HABATEIIEHBIMU JICHCTBUSMHU:

a) 0a30BbI€ JJOTHYECKHE JICHCTBUS:

- CaMOCTOSITENHHO (hOPMYIIHPOBATH U
aKTyaJlu3upOBaTh MPOOIEMyY, pacCMaTPHUBATh €€
BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHUS JUII CPABHECHHUS, KIIACCU(PUKAIINN U
00001IeHHS;

- ONpEeNeNATh IeU IeITeIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPHUH UX TOCTHXKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCHUTH KOPPEKTHUBHI B ICITEILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YIbTATOB IIENSAM, OLIEHUBATh PUCKHU
MOCJIEACTBUN AeSITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIUICHUE MTPU PEIICHUH
YKU3HEHHBIX TIPOOIeM

- copmupoBaTh 3HaAHUS O MECTE U POJIU OMOJIOTHH B
CUCTEME €CTECTBEHHBIX HAayK, B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA, B
MTO3HAHUU 3aKOHOB IIPUPOBI U PELICHUH KU3HEHHO
BAJKHBIX COLUAIIBHO-3TUYECKUX, SJKOHOMUYECKHUX,
HKOJIOTMUYECKUX MPOOJIEM UeIOBEYECTBA, a TAKKE B
pELIEHUHU BOIIPOCOB PALMOHAIBLHOTO IIPUPOOIIOIb30BAHMS;
B (h)OpMHUPOBAHHH LIEHHOCTHOTO OTHOIICHHUS K IPUPOJIE,
0OLIECTBY, YETIOBEKY; O BKJIAJ€ POCCUNCKUX U 3apyOEKHBIX
YUYEHBIX - OMOJIOTOB B Pa3BUTHE OUOJIOTHH;
(yHKIMOHATBLHON TPAMOTHOCTH Y€JIOBEKA JJISl PEIICHUS
YKU3HEHHBIX TIPOOIIeM,

- YMETh BJIAJICTh CUCTEMON OMOJIOTHYECKHUX 3HAHUH,
KOTOpasi BKJIFOYAET:

OCHOBOITOJIATAIOIINE OMOIIOTUIECKUE TEPMHUHBI M TOHATHUS
(’KU3HB, KJIETKA, TKaHb, OPTaH, OPraHu3M, BUJI, TOMYJIALN,
IKOCHCTEMa, OMOIIeHO3, Onocdepa; MeTabon3M,
roMeocTas3, KJIETOYHbII UMMYHUTET, ONOCUHTE3 OeKa,
OMONOIMMEPBI, TUCKPETHOCTh, CAMOPETYJISALINS,
CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosiornyeckue Teopun: kierounas reopus T. I1IBanHa,

M IlIneiinena, P. BupxoBa; KIIOHAJIbHO-CEJIEKTUBHOTO
ummynurera I1. Opnux, .M. MeununkoBa, XpOMOCOMHast

- Teopus HacieacTBeHHOcTH T. Moprana, 3akoH
3apospieBoro cxoacrsa K. bapa, aBontoninonsas teopust
Y. /lapBuHa, CHHTETHYECKAsA TEOPHS IBOJIIOILUH, TEOPUS
antponorenesa Y. lapsuna; Teopus 6uoreonenosa B.H.
Cykauéna; yuenns H.W. BaBuiiosa - o [lenTpax




0) 0a3oBbIe HCCIeA0BaTENbCKUE JIeliCTBUS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIEIOBATEILCKON 1
HpOeKTHOfI ACATCIIBHOCTH, HABBIKAMU PA3pPCUICHUA
npo0Jem;

= BBIABJIATH NPUIUHHO-CICACTBCHHBIC CBA3U U
AKTYAJIM3UPOBATh 3aav1y, BBIABUI'dATh TUIIOTC3Y €C
pelICHUSA, HAXOAUTh apIryMCHTBI IJId JOKa3aTCIbCTBA
CBOUX YTBEpXKICHUH, 3a1aBaTh [1apaMeTPhbl U
KPUTEPUU PEIICHHUS;

- AQHAJIM3UPOBATH MMOJTYUYCHHBIC B XO1C PCIICHUA
3ala4n pE3yJIbTaThl, KPUTUICCKU OLICHUBATH UX
JIOCTOBEPHOCTb,

IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBUAX,

- YMCTb HNCPCHOCUTD 3HAHUWA B IIO3HABATCIbHYIO U
IMPAKTUYCCKYIO oOactu KHU3HEACATCIIbHOCTH,

- YMCTb UHTCTPUPOBATHL 3HAHUA U3 PA3HBIX
IpeIMETHBIX 00JacTel;

- BBIABHUI'aTb HOBBIC UACH, ITPCAJIaraTb OPUTMHAJIBHBIC
noaxoJbl U PCIICHHA,

CIIOCOOHOCTH MX UCIONB30BaHUS B TO3HABATENLHOM U
COILIMANILHOM MPaKTUKE

MHOT000Pa3us ¥ MPOUCXOKIACHHS KyTbTYPHBIX PACTCHUH,
A.H. CeBep1ioBa - 0 myTsX ¥ HaIllpaBJICHUSAX 3Boonnu, B.U.
Bepnanckoro - o 6uocdepe;

3aKOHBI (€AMHOOOPA3HsI MOTOMKOB IIEPBOT0O MTOKOJICHUS,
pacuIeIeHHs] IPU3HAKOB, HE3aBUCUMOTI'O HACJIEI0BAHMS
npu3HaKkoB I'. MeHens, CLelIeHHOr0 Hacae0BaHus
MIPU3HAKOB U HapyILIeHUs cleruieHus TeHoB T. Moprana;
TOMOJIOTMUYECKUX PSAJIOB B HACJIEICTBEHHON U3MEHYUBOCTH
H.W. BaBuioBa, renetuyeckoro paBaosecus [[x. Xapau u B.
Baiin6epra; 3apozsieBoro cxojcrtsa K. bapa,
Onorenernyeckoro 3akoHa 9. I'ekkens, @. Mrosuiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH)

npasuia (Mmuaumyma FO. JInbuxa, sxonoruyeckoi
MUPaMM/JIbl YUCEl, DMOMACCHI U DHEPTHUH);

runotessl (koanepBarHoi A.M. Onapuna, nepBHYHOTO
oymneona J[xx. Xomnnaeiina, mukpochep C. Dokca, pudo3uma T.
Yek);

- chopMHpOBaTh YMEHUS PACKPBIBATh COACPKAHHE
OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEOPHI U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTAallMOHHOM, YBOJIIOLIMOHHOM,
MPOUCXO0XKICHUS KU3HU U YEJIOBEKA; BJIAJEHUE CUCTEMOM
3HaHUN 00 OCHOBHBIX METOJ]aX HAyYHOTO MO3HAHUS

UCIONIb3YEMBIX B OMOJIOTHYECKHUX MCCIEAOBAHUIX )KUBBIX
00BEKTOB M 3KOCHCTEM (OITUCAHKE, U3MEPEHHE,
MpOBeJICHNE HAOIIOACHHUI); CIOCOOAMHU BBISIBJICHHS U
OIICHKY aHTPOIIOTCHHBIX U3MEHEHUH B TIPUPO/IE;

- chopMHUPOBATh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAFOIITNE
Oouonorudeckue 3akoHbl u 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBusiosa, 3. I'ekkens, @. Mrosepa, K.
bapa), rpaHuUIIbl UX IPUMEHHUMOCTH K )KHBBIM CUCTEMaM;

- YMCTb BBIACIIATh CYIICCTBCHHBIC ITPHU3HAKU!

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPHOT U HYKAPUOT;




OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB,
OMOTreoIIeHO30B, IKOCUCTEM U Ouochepsr;

CTPOCHUS OPTaHOB M CHCTEM OPT'aHOB PACTEHUH, )KUBOTHBIX,
YeJI0BEKa; MPOIIECCOB JKU3HEACATEIBHOCTH, IIPOTEKAIOIIHX
B OpraHW3Max PacTCHHIA, )KUBOTHBIX U YEJIOBCKA;
OMOJIOTUYECKUX MPOIECCOB:00MEHA BEIIECTB
(MeTabonu3m), nH(GOPMAIMH U IPEBPALLIECHUS YHEPTUH,
OpokeHUs1, aBTOTPO(HOTO U TETEPOTPOPHOTO THIIOB
nuTaHus, POTOCHHTE3a U XeMOCUHTE3a, MUTO3a, ME03a,
raMeToreHesa, aMOpHUOreHe3a, MoCTAIMOPHUOHAIBEHOTO
pa3BUTHUS, PA3MHOKEHUS, HHIUBUIYATBHOTO Pa3BUTHS
opranusMa (OHTOT€He3a), B3aUMOJICHCTBHSI TCHOB,
reTepo3nca; NeUCTBUI UCKYCCTBEHHOTO 0TOOPA,
CTaOWIIM3HUPYIOIETO, JIBIKYIIETO U Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpa; aJTIONaTPUIECKOTO U
CHUMITATPHYECKOTO BUI000PA30BaHUS; BIUSHUS IBHKYIIUX
CHUJT SBOJTFOIMH HA TCHO(MOHT TTOMYIISIIIHH;
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpe/ic OOUTaHHMS,
Yyepe0BaHUS HAMIPABJICHUH IBOJIONNHN; KPYrOBOPOTA
BEIIECTB U MTOTOKA YHEPTUU B IKOCHCTEMAX;

- MPUOOPECTH OIBIT MPUMEHEHHUSI OCHOBHBIX METOIOB
HAyYHOTO MMO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTHU:
HAOJTIOICHUS ¥ OMTUCAHUS )KUBBIX CHCTEM, ITPOIIECCOB H
SIBIIGHUI; OpraHU3aIK U IPOBEICHHS OMOIOTUYECKOTO
OKCIIEPUMEHTA, BBIJIBHYKEHUS TUITOTE3, BBISBIISATH
3aBHCHUMOCTH MEKIy UCCIIEeTyeMbIMHU BEINYMHAMH,
O0O0BSACHATH TIOyYEHHBIC PE3YIbTATHl U (OPMYITUPOBATH
BBIBOJIBI C MCIIOJIb30BAHNEM HAyYHBIX TIOHATUH, TEOpU U
3aKOHOB;

- chopmupoBaTH YMEHUS BBIIEISTH CYIIECTBEHHBIE
MPU3HAKN BUPYCOB, KJIIETOK MTPOKAPHOT U DYKAPHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OHMOreoIeH030B U IKOCUCTEM; 0COOEHHOCTH MPOIECCOB




oOMeHa BEIIEeCTB U MPEBPAIICHHS SHEPTUU B KIIETKE,
(doTocHHTE3a, MITACTUIECKOTO U DHEPTETHUECKOro 0OMEHa,
XEMOCHHTE3a, MHUTO3a, Meii03a, OTUTOJOTBOPEHUS, PAa3BUTHS
Y pa3MHOKEHHSI, UHINBUAYAILHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOTO
oTbopa, BUA00Opa30BaHUs, TPUCTIOCOOICHHOCTH
OpPTaHU3MOB K CpeJie OOMTaHUS, BIUSHUS KOMIIOHEHTOB
HKOCHUCTEM, aHTPOIIOTEHHBIX U3MEHEHHI B DKOCUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIICCTB U MPEBPAILIICHIE
sHeprum B buocdepe;

c(hopMHUPOBATH YMEHUS MIPUMEHSTH TIOTYyYCHHBIC 3HAHUS
JUIsE OOBSICHEHUS! OMOJIOTHUECKUX MTPOIIECCOB U SIBJICHUH,
JUTSI TIPUHSTHUS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM
YKU3HU C TeNbI0 00ecTieueHHs O€30MacHOCTH CBOETO
3JI0POBBS U 37I0POBBS OKPYKAIOIIUX JIFOICH, COOII0ICHIS
3I0POBOTO 00pa3a KU3HU, HOPM T'PaAaMOTHOT'O TIOBE/ICHUS B
OKpYXKAroIIeH MPUPOTHON Cpefie; MIOHUMaHUE
HEOOXOIMMOCTH HCIIOJIb30BaHMSI JOCTH)KCHUH
COBPEMEHHOM OMOJIOTUN U OMOTEXHOJIOTHI JIJIst
paIoHaIBLHOTO MPUPOIOTIOIB30BAHUS; YMEHUE
HCIOJIb30BaTh COOTBETCTBYIONINE apTyMEHTHI,
OMOJIOTHMYECKYI0 TEPMUHOJIOTHIO ¥ CUMBOJIHKY IS
JTIOKA3aTeIbCTBA POJICTBA OPTAHU3MOB Pa3HBIX
CHUCTEeMAaTUUYECKUX TPYIII; B3aUMOCBS3U OPTaHU3MOB

cpezibl OOMTaHus; eIMHCTBA YEJIOBEYECKHUX Pac;
HE00XO0IMMOCTH 3/I0pPOBOT0 00pa3a MKHU3HU, COXPaHEHUS
pa3Ho0Opa3us BUJOB U SKOCUCTEM, KaK yCIOBUS
COCYIIIECTBOBAHUS MPUPOJIBI U YEITOBEYECTRA;

- copMupoBaTh yMEHHS pelIaTh OMOJIOTHYECKUE 3a]a9H,
COCTaBJISITh TEHOTUITMYECKUE CXEMbI CKPEITUBAHUS JIJIS
Pa3HBIX TUIOB HACIICIOBAHUS MMPU3HAKOB Y OPTAaHU3MOB,
COCTaBJISITh CXEMbI [IEPEHOCA BEIIECTB U YHEPTUU B
sKOcHcTeMax (IeNu MUTaHus, TUIIEBIC CETH ), BBISBISTh




HpI/I‘-II/IHHO-CJICIICTBCHHBIe CBA3HU Memz[y I/ICC.HeI[yeMI:IMI/I
OHMOJIOTMYEeCKMMH 00BEKTaMH, MPOIICCCAMH U SIBJICHUSIMU;
JcJIaTb BBIBOABI 1 HpOFHO3BI Ha OCHOBAHUU HOHy‘ICHHBIX
PE3yJIbTaTOB;

- chopMHpOBaATh YMEHUSI KPUTHUECKU OIICHUBATH
MH(OPMAIIHIO0 OHOJIOTHYECKOTO COJICPIKAHUS,
BKJHOLIaIOH_IYIOHCCBI[OHay‘-IHBIe 3HAHUA U3 pa&HH‘IHbIX
HMCTOYHUKOB(CPEJCTBA MaCCOBOM MH(DOPMALIMH, HAYIHO-
HOMYJISIpPHbIEMATEPHAJIbl); UHTEPIPETUPOBATH ITHUECKUE
aCIEeKThI COBPEMEHHBIX UCCIICIOBAaHHUI B OMOJIOTHH,
MEOUIINHE, 6I/IOTCXHOJIOFI/II/I; paCCManI/IBaTI) FJIO6€U'IBHI>IC
HKOJIOTMYECKHE TIPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH
II0 OTHOIIICHUIO K HUM CO6CTB€HHYIO IIO3UIHIO, YMCHI/IC
OILICHMBATh TUYECKHE ACIIEKThI COBPEMEHHBIX
HCCIIENOBAHUN B 00J1aCTH OMOTEXHOIOTHN U T€HETUUECKHX
TEXHOJIOTUH (KJIOHUPOBaHKE, UICKYCCTBEHHOE
OTLTIOIOTBOPEHUE, HAMIPABIICHHOE H3MEHEHHE TeHOMa U
CO3/IaHHE TPAHCTECHHBIX OPraHU3MOB);

- chopMHpOBaTH YMEHUS CO3/1aBaTh COOCTBEHHBIC
MUChMEHHBIC U YCTHBIE COOOIIEHHUSI HA OCHOBE
Ounonornueckor nH(OpMaIUU U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUIHBIN anmapat
6I/IOJ'IOFI/II/I;YMGTB BbIABUI'aTh T'UIIOTE3kI, HpOBGpS[TI) nux
HKCIIEPUMEHTAJIbHBIMU CPEICTBAMH, POPMYIHPYS 1T
WCCJICIOBAHMSI, aHATM3UPOBATH TIOJTyYSHHBIC PEe3yJIbTaThl U
JIeNIaTh BBIBOKI;

- IPUHUMAThH YYacTUE B HAyIHO-UCCIICIOBATEILCKOM paboTe
10 OMOJIOTHH, SKOJIOTUU M MEJUITMHE, TPOBOAMMON Ha Oaze
IIKOJIBHBIX HaquBIX O6H.[€CTB nu HY6.]'H/I‘-IHO Hpe}ICTaBHHTB
MOJIy4YEHHBIEC PE3YIbTAThl HA YYCHUUECKUX KOHPEPEHIUIX
Pa3HOTO YPOBHS

- copMHUPOBATH YMEHUSI KPUTUUECKH OIEHUBATH




OK 02. Mcnonws3oBaTh
COBpPEMEHHBIC
Cpe/ICTBA IMOUCKA,
aHaM3a u
HUHTEPIPETAINH
nHpopManuu u
nH(OpPMAIMOHHBIS
TEXHOJIOTUU TSI
BBITIOJTHEHHUS 3a/1a4
npodeCCHOHATLHON
JeSTSILHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:
- c(hopmMHpOBaHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKU ¥ OOLECTBEHHOM MTPAKTUKH, OCHOBAHHOI'O Ha

JMaore KyJibTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO
CBOEr0 M€CTa B MOJMUKYJIbTYPHOM MHPE;

- COBEpLICHCTBOBAHME SI3bIKOBOM M YUTATEIbCKON
KYJbTYpbI KaK CPEJCTBA B3aUMOACHCTBUS MEKIY
JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAHME LICHHOCTH Hay4YHOU JEATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
HCCJIEI0BATENBCKYIO IESITENIbHOCTD
WHJUBUIYaJIbHO U B TPYIITIE;

OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMU
MMO3HABATEIIbHBIMU JICHCTBHUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIQJIETh HaBBIKAMH MOJYYCHHS HH(OPMAIIIHU U3
HMCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIBHO
OCYILIECTBIIATH ITOUCK, aHAJIU3,

CUCTeMAaTH3AINI0 ¥ UHTEPIpEeTaIiio HHPOpMaITUN
pa3IUYHBIX BUOB U (POPM IIpeICTaBIICHHUS;

- CO34aBaThb TCKCTHI B PA3JIMYHBIX (I)OpMaTaX C yueTOM

Ha3HavYeHMs HHGOPMAIIUH U 1IeJIEBON ayIUTOPHH,
BbIOMpas ONTUMABHYIO (hOpPMY MPEACTABICHUS U
BU3yaJIN3aIUH;

- OLEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTb
uH(opMaIru, ee COOTBETCTBUE MPABOBBIM U
MOPAJIbHO-3TUYECKUM HOpMaM;

- WCIIOJIH30BaTh CPEACTBA MH(DOPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUHN B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX 1
OpTaHU3AIMOHHBIX 337124 C COOI0ICHUEM
TpeOOBaHMI )PrOHOMHUKH, TEXHUKU O€30MTaCHOCTH,

uHpOpPMALIHIO OHOIOTUYECKOTO CO/IEPKaHU, BKIIIOYAIOILYIO
IICEBJJOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoil HH(MOPMAIMH, HAYIHO-TIOMYJIPHBIE
MaTepualibl); HHTEPIPETUPOBATh ITHYECKUE ACTIEKTHI
COBPEMEHHBIX HCCIIEIOBAHUN B OMOJIOTHH, METUITHE,
OMOTEXHOJIOTHY;

MHTEPIPETHPOBATH ITUYECKHE ACTIEKTH COBPEMEHHBIX
UCCIIeJOBaHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh III00ATBHBIE SKOJIOTUYECKHE TPOOIEMbI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MMO3UIHIO, yMEHUE OIICHUBATH 3THYECKUE
aCIIeKThl COBPEMEHHBIX UCCIIEJOBAHUI B 00J1aCTH

OMOTEXHOJIOTMH U TEHETUYECKUX TEXHOIOT Ui
(KIIOHMPOBaHUE, HCKYCCTBEHHOE OIIOJJOTBOPEHHE,
HaIlpaBJIE€HHOE U3MEHEHHUE F€HOMAa U CO3/IaHHE
TPaHCTE€HHBIX OPTaHU3MOB);

- copMuUpOBaTH YMEHUS CO37[aBaTh COOCTBEHHBIC
MUChMEHHBIC U YCTHBIE COOOIIIEHHUSI HA OCHOBE
Ounonornueckor nH(PpOpMAIUU U3 HECKOJIBKUX UCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUIHHBIN anmapaT OHOIOTHH




THTUEHBI, pecypcocOepexKeHusl, MPaBOBBIX U
THYECKUX HOPM, HOPM HH(OPMALMOHHOMN
0€30I1aCHOCTH;

- BIJIQIeTh HaBBIKAMH PACIIO3HABAHMS U 3aLIUTHI
uHpopManuu, HHHOPMAIIMOHHOHN 0€30MacHOCTH
JUYHOCTU

- TOTOBHOCTb K CaMOPa3BUTUIO, CAMOCTOATCIIbBHOCTU 1

CaMOOIIPEACTICHUIO,

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIeI0BATENbCKOM,
MIPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OK 04. D¢ddextuBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
1 KOMaH]Ie

-TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH H
CaMOOTIPE/ICIICHUIO;

-OBJIa/ICHHE HAaBbIKaMH y4eOHO-HCCIeA0BaTEIbCKOM,
MPOEKTHOM U COIMANILHOM e TENIbHOCTH;
Osgi1aieHHe YHUBEPCAJIbLHBIMU
KOMMYHUKATUBHBIMU /Il CTBUAIMM:

0) coBMecTHas 1eITeJIbHOCTD:

- IOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- IPUHUMATH 1I€JIM COBMECTHOM JESATEIBHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH IEUCTBHUS MO €€
JIOCTH>KEHUIO: COCTaBJIATH IJIaH JIEUCTBUM,
pacrpenensaTh poJik ¢ y4€TOM MHEHUM YIaCTHHKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUM pabOTHI;

- KOOPJMHUPOBATH U BBIMOJIHATH PAOOTY B YCIOBHUSAX
peabHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYIIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE
MOBEJICHUE B PA3TUYHBIX CUTYAIIUSIX, TPOSIBIISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM

- copMupoBaTh COOCTBEHHBIC

INMCbMCHHBIC n

YMEHUS
YCTHBIE
Ouosiornyeckoil MHGOpMALUU U3 HECKOJIbKUX HCTOYHHUKOB,

co37aBaTh
COOOIIIEHHMS Ha  OCHOBE
IPaMOTHO MCIOJIb30BaTh MOHATHIHHBIN armapaT OMOJIOTHH;

- yMeTh BBIIBHUIaTh MIPOBEPATH X
AKCIIEPUMEHTAIbHBIMU bopMmynupys  1enb
UCCJIEI0OBAHUS, aHAIM3UPOBATh MOJYUYECHHbIE PE3YJbTAThl U
JIenaTh BBIBOJIBI,

MPUHUMATh Y4acTHE B HAayYHO-HUCCIEOBATEIBCKON paboTe
Mo OMOJIOTHH, YKOJOTHU U MEIUIIMHE, TPOBOIUMOI Ha 0aze
IIKOJIbHBIX HAayYHBIX OOIIECTB M MYOJIMYHO MPEICTaBISAThH
MOJTyUYEeHHBIE PE3yJabTaThl HA YYEHUYECKHX KOH(EPEHIUIX
Pa3HOTrO YPOBHS

THIIOTEC3HkI,
cpeacTrBamu,




OBiaieHHe YHHBEPCAJIbLHBIMHU PeryisiTHBHBIMHA
JeHCTBUSIMU:

r) IpUHATHE ce0sl M IPYTUX JI0dei:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIIOACH
MIpU aHAJIU3€E PE3yJIbTATOB JACATEILHOCTH;

- MPYU3HABaTh CBOE MIPABO U MPABO APYTHUX JIFOJIEH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIHH
JIPYroro 4eioBeKa;

OK 07. CopnelicTBoBaTh
COXPAHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepeKeHuIo,
IIPUMEHSTH 3HaHUsI 00
M3MEHEHHUHU KJIMMaTa,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

3¢ HeKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX

CUTyaluiIXx

B 00s1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHHUS:

- c¢(hOpMHUPOBAHHOCTH IKOJIOTUUECKOU KYIbTYPHI,
IIOHMMAHHE BIUSHUSA COLUAIBHO-DKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJAHON U COLIMATBHOMN
Cpefibl, 0CO3HaHUE II100aIbHOI0 XapaKkrepa
HKOJIOTMYECKUX MPOoOiIeM;

- IUIAHUPOBAHME U OCYILECTBICHUE IEHCTBUN B
OKPY’KaIOIlle! cpejie Ha OCHOBE 3HAHUS LeIel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE IEUCTBUM, MPUHOCSAIINX BPE.
OKpYKarollei cpee;

- YMEHHUE IPOrHO3UPOBaTh HEOIArONPUSATHBIE
HKOJIOTUYECKUE MTOCIEACTBUSA IIPEANIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paclIUpeHue OIbITa AeATEIbHOCTH
DKOJIOTUYECKON HAIIPaBJIECHHOCTH;

- OBJIaJICHHE HaBBIKAMHU Y4eOHO-UCCIIEI0BATEIbCKOM,
MPOEKTHOM M COIMATIbHOMN JEATEIbHOCTH

- BIIQJICTh CUCTEMOU 3HaHHUI 00 OCHOBHBIX METOJIaX
HAYYHOTO ITO3HAHUS, UCTIOIB3YEMBIX B OMOJIOTHUECKUX
UCCIICIOBAHMSIX )KUBBIX O0OBEKTOB M SKOCHCTEM (OIHCAHUE,
HU3MEepeHue, MMPOBEICHUE HAOIIOACHHUI); cCrioco0aMu
BBISIBIICHHS M OLICHKU aHTPOIIOTEHHBIX U3MEHEHUH B
PUPOJIE;

- YMETh BBIBISATH OTJIMYUTEIIBHBIC TPU3HAKH KHBBIX
CHCTEM, B TOM YHCJIe TPpUOOB, pACTCHUH, )KUBOTHBIX H
YeJI0BEKa; MPUCIIOCOOJICHHOCTh BUIOB K Cpejie OOUTaHuUs,
aOMOTHYECKHUX M OMOTHYECKUX KOMIIOHEHTOB 9KOCUCTEM,
B3aMMOCBSI3€i OpraHU3MOB B COOOILECTBAX,
AHTPOITOTEHHBIX U3MEHEHNH B 9KOCHCTEMaX CBOEH
MECTHOCTH;

- YMETh BBIJIEIISITH CYIIECTBEHHBIEC TPH3HAKH
OMOJIOTMYECKUX MPOLIECCOB: OOMEHA BEIIECTB
(MeTabonu3m), nHOPMAITMK U TTPEBPAILICHHS DHEPTHH,
OpoXeHHsI, aBTOTPOGHOTO U reTepoTpOHOr0 THIIOB
nMUTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEi03a,
raMeToreHesa, ’MOpHoreHes3a, NoCTIMOPUOHAIBHOTO
Pa3BUTHSI, PA3MHOKEHUS, UHAWBHTyaTbHOTO Pa3BUTHUS
opranusMa (OHTOTe€He3a), B3aUMO/ICHCTBHS T'€HOB,
reTepo3nca; NeUCTBUI NCKYCCTBEHHOTO 0TOOPAa,
CTaOMIIM3UPYIOLIETO, ABHKYIIETO U Pa3phIBAIOLIETO
€CTECTBEHHOTO 0TOOpa; aJUTONaTPHUIECKOTO U




CUMIIATPUUICCKOT'O BI/I,Z[OO6pa3OBaHI/ISI; BJIMAHUS ABUKYIIIUX
CHUI DBOJIFOIIMH HA TeHOMOHT TIOMYJISIIIHH;
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHWs,
Yyepe0OBaHMs HAIPABJICHUH SBOJIIOLINN; KPYTOBOPOTA
BEIIIECTB U MTOTOKA YHEPTUU B IKOCHCTEMAX

Ipodeccus 35.01.26 M

acTep paCTeHUEBOACTBA

IIK 3.2. BuInojassaTh
paboThI 1o yXomay 3a
IIOCEBaMH U MOCagKaMH
CEJIbCKOX03IMCTBEHHBIX

KYJIbTYp

IIpakTHyeckuii ombIT: yXxoJa 3a IOCAaJKAMU
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp M JIE€KOPaTHUBHBIX
pacteHuii (00s3aTenbHO - IUIOJOB U OBOLICH, B

COOTBETCTBUM ¢ mpodeccueil - BuUHOrpana, Tabaxa,
puca, XMeus, 4asi, AEKOPaTUBHBIX U 3(PUPOMACITUIHBIX
KyJIBTYD);

YMeHHA: BBINOJHATH arpoOTEXHUYECKUE YyXoJa 3a
pacTeHUsIMH € COOJIOACHUEM MpaBuil 0€30MacHOCTH
(0Os3aTeNnbHO - TONMB, MOJKOPMKY, pBIXJICHUE,
yJlaJleHue COpHAKOB B IIOCEBAaX WU IIOC3JAKax, B
COOTBETCTBUHM C Tpodeccueil - Apyrue TpHEMBI,
HanpuMep, 4YeKaHKy, 0Ope3Ky, MOJBA3KY BHHOIpala;
(GOpMOBKY, MOJApE3Ky YallHBIX pacTeHuil, 0Ope3Ky,
dopMHupOoBaHHE H CIOCOOBI TPUBUBKU ILIOJOBBIX
KyJIbTYp; 3aKJajKy IMImajgep, MOJIBA3KY XMeJs;
NUKUPOBKY pPaccaibl OBOIIHBIX PAaCTEHUI; MOTIUCTKY,
BEPIIKOBAaHWE W MACHIHKOBaHHWE PACTEHMH Tabaka M
zp.);

3HaHuA: MophoOHOIOrHYECKHEe
BHIPAIIMBAEMBIX IIJIOJIOB W  OBOINEH, BHHOTPAlA,
tabaka, puca, XMmensd, 4as, JACKOPATUBHBIX U
3(UpOMacCINYHBIX KYyJAbTYp (B COOTBETCTBHUHM C
OPUPOJHON  30HOM);  arpoTEeXHUYECKHE  IMPHEMBI
BO3/ICTIBIBAHUS  CEIIbCKOXO3SHUCTBEHHBIX KYIBTYp H

0COOEHHOCTH

JACKOPATUBHBIX paCTCHI/Iﬁ (B COOTBCTCTBHUU C

- TpHOOpeTeHne OMbITa MPUMEHEHHUSI OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B

OMOJ0ruY: HAOIIOACHUS U OIMCAHUS )KUBBIX CHUCTEM,
MIPOIIECCOB U SIBJICHHI; OPTaHU3alUU U TTPOBEICHHS
OHMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUKCHHSI TUTIOTE3,
BBISIBJICHHSI 3aBUCUMOCTH MEX]y UCCIIeTyEeMbIMU
BEJIMYUHAMU, OOBSICHCHHSI IIOJTYICHHBIX PE3YJIbTATOB U
(dbopMyIUpOBaHUS BEIBOJIOB C HCIIOIH30BAHUEM
HAaYYHBIX MIOHATUN, TEOPUH U 3aKOHOB;

- YMEHHE peuiaTh MOUCKOBbIE OMOJIOTUYECKHE 3a/1a4H;
BBISIBJISTH IPUIMHHO-CIICJICTBCHHBIC CBS3H

MEXIy HCCIeNyeMbIMA OHOJIOTHYECKMMH OOBEKTaMH,
MpOIlecCaMH U SIBJICHHSIMH, JEJIaTh BBIBOJBI U
MPOTHO3BI HA OCHOBAHHH TMOJIYYEHHBIX PEe3yIbTaTOB;




IIPUPOIHON 30HON);

[1K 3.3 IIpoBoauTth
MEPOTIPHSITHSI T10
3aIUTe PACTEHUH OT
BpeauTeNeH, OoNe3HeH,
COPHSIKOB.

IpakTuyecknii OIBIT: IIOCEBA, MOCaJKU
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp H JIEKOPATUBHBIX
pacteHuii (00s3aTeNbHO - IUIOAOB W OBONICH, B
COOTBETCTBUU ¢ mpodeccueld - BUHOrpana, tabaka,
puca, XMels, 4as, IeKOPaTUBHBIX U A(PUPOMACTHYHBIX
KyJbTYP);

YMeHHsI: BBINOJHATH arpoOTEXHUYECKUE TPUEMBI
MOCEBa, TOCAIKU PACTEHUH C COOJIOJCHUEM TMPaBUI
0e3omacHOCTH (00s13aTENbHO - TIOJUB, MOJIKOPMKY,
PBIXJICHHE, YIAJICHHE COPHSIKOB B ITOCEBAX U MOCAJIKaX,
B COOTBETCTBHHM C Tpodeccueil - Ipyrue MpUEMBI,
HaIpUMep, YCKaHKy, OOpe3Ky, TOJBS3KY BHHOTPAIA;
(GOpPMOBKY, MOAPE3KY YalHBIX pacTeHUil, 0O0pe3Ky,
dbopMUpPOBaHHE U CIIOCOOBI TMPUBUBKH IIJIOJIOBBIX
KyJIbTYp; 3aKJaiKy IImajep, IMOJIBA3KY XMeJs,
MUKAPOBKY Paccajibl OBOIIHBIX PACTEHUH; TIOYHCTKY,
BEpIIKOBAHWE U TACHIHKOBaHHE pacTeHUi Tabaka U
zp.);

3Hanus: Mop¢hoOHoIorHYeCcKe 0COOEHHOCTH
BBIpANIMBACMBIX TUIOZOB W  OBOINEH, BHHOTPAJA,
tabaka, pwuca, XMmens, 4Yas, JCKOPAaTUBHBIX W
3UPOMACINYHBIX KYyJIbTYp (B COOTBETCTBHM C
OPUPOJHOHN 30HOM);

- yYMEHUE BBIABUTATh THIIOTE3bI, IPOBEPATH UX
HKCIEPUMEHTAIBHBIMU CPEACTBaMU, (hopMynupyst
L(eJIb UCCIIEI0BAHMNS, AaHAIU3UPOBATH I10Jy4YEHHBIC
pe3ynbTaThl U JENATh BBIBOJIBI;




2. CTpyKTYpa U cofepxaHue 001eo0pa3oBaTeIbHOM IUCHUIIIMHBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4eOHO# padoThl

Bup yueOHoii padoThl O0bem B yacax
O6beM 00pa3oBaTeNbHOM MPOTrPaMMBbI TUCHUTITHHBI 144

B T.U.

1. OcHoBHOE coneprkaHue 114

BT. 4..

TeopeTuiIeckoe o0ydeHme 76
MPaKTUYECKHUE 3aHATUS 26
JlabopaTopHbIe 3aHATUSA 12

2. IlpodeccroHanbHO OPUEHTHPOBAHHOE COJIEPIKAHUE 18

(conmeprkaHue MPUKIATHOTO MOTYJIs)

BT. 4..

TEOpETUUECKOe 00yUueHue 2
MPaKTUYECKUE 3aHATHS 12
JlaGopatopHbIe 3aHITUS 2
KoHTposibHbIE pabOTHI 2
Koncynbranuu 6

[IpomexxyTouHas arrectauus (3K3aMeH) 6







2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCIIUTIIMHBI

OpraHu3alyi OMOCHCTEM:

MOJIEKYJIIPHO-TEHETUYECKU, OPraHOUAHO-KIETOYHBIN, OpraHU3MEHHBI,
MOMYJISIIMOHHO-BU/I0BOM, SKOCUCTEMHBIHN (OMOreoeHOTHYECKHiT), OrochepHbIi.
Hayku, nzyuaromue 6uosnorndaeckue oObeKThl Ha Pa3HbIX

YPOBHSX Opranu3anuu xu3Hu. OOmias XxapakTepucTUKa KU3HU, CBOWCTBA ) KUBBIX
cucreM. [Iporneccsl, mpoucxoasiye B Guocrucremax

HaumeHoBaHue Conep:xkanue Y4eOHOro MarepuaJia (ocHOBHOE u | O0bem dopmMupyemblie
pa3/iesioB U TeM npogecCHOHAJILHOOPHEHTHPOBAHHOE), JIA00OPATOPHbIe M INPAKTHYeCKHe | 4acoB KOMIIeTeHIIHH
3aHATHS, IPUKJIATHONH MOAY.JIb (IPH HAJTMYHH)
1 2 3 4
Pa3nea 1. Knerka — cTpyKTYpHO-()yHKIMOHAJILHAS €IMHHUIIA }KUBOT'0 34 OK 02
Tema 1.1. OcHoBHOE coep:kaHue 2
Buosorus kak Teopernueckoe odyuenue 2
HayKa Bbuonorus xak Hayka. CBsi3b OMOJIOTHH C APYTUMH HayKaMu: OHOXUMHUS, 2
onodusuka, OnoHnka, renoreorpadus u np. Poib u MmecTo Ouooruu B
(bopMHpPOBaHUY COBPEMEHHOW HAYYHOH KapTHHBI MUpa. 3HAYCHUE
Ouosiornyeckux 3HaHuil. ctopust 6uonoruu. 3HaueHue LUTOJIOTUU JJIs Pa3BUTHUS
OMOJIOTUU U O3HAHUS TPUPOABL. MEeTOAbI IUTOJOTHMH: MUKPOCKOIHS,
xpomarorpadus, 3IeKTpopope3, METO ] MEYEHbIX aTOMOB, AU(depeHnnanbHoe
LEHTPUPYTUPOBAHUE, KYIbTYpa KIETOK
Tema 1.2 O0mas OcHoBHOE cogepkaHue 2 OK 02
XapaKTepUCTHKA Teopernueckoe odyueHue 2
KH3HHI Pa3znoobpazue 6uocuctem. Opranuzanusi OMOJOTHYECKUX CUCTEM. Y POBHU 2




Tema 1.3.

Ruonaryyecku
RAXHEKIE
XYuMuuecxKue

COCANHCHUA

OcHoOBHOe co/iep:KaHue

TeopeaneCKoe oﬁyqe}me

XUMHUYECKUI COCTaB KJIETKU. Heopraumueckue BemecTa KIEeTKU, X
Ouosoruueckast poib.

Opranunueckue BeriecTBa kieTku. buonornueckue nomumepsl. benku. Ctpykrypa
1 QyHKIMH 6€TKOBOW MOJIEKYJIbl. DepMEHTBI, IPUHITUI UX JeHCTBUS. Y TJIICBOJIBI.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlununel. O6mumii mian crpoeHus. ['uapodunbHo-TuapodhoOHBIE CBONCTBA.
Knaccudpukanuus munuuos.

buonornueckue Qynkuuu sunuaoB. AT®. Crpoenune Monekynsl ATO.

buonornueckue pynkuuu ATO

Ponb Genkos, yrieBo10B U JKUPOB B OpraHU3Me 4esioBeka. Butamunsl u
OMOJIOTUYECKH aKTUBHBIE T00ABKH, MX 3HAYEHUE B JKU3HU OpPraHU3Ma 4eJIOBEKa.
I'uno- u aBuTaMHHO3bI UX nocnencTBus. [lpencraBienne ycTHbIX

COOOMICHUH C Mpe3eHTaIMel, TOATOTOBICHHBIX 110 MEPEYHIO HCTOYHHUKOB,
PEKOMEHI0BAaHHBIX IIPEIoIaBaTeIeM

JlabopaTopHbIe 3aHATHSA:

JlabopaTtopHas pabota "Onpenenenue BuramuHa C B PoAyKTax MUTaHUA"
[TonroToBka BapaHTOB OTIBITA, HAOIOIEHUE 32 KAYECTBEHHBIMHU PEAKIIHSIMH,
3anoiHeHue padoueil TabauIbl, MHTEPIIPETalKs HAOIt01aeMBbIX SIBJICHHM,
(hopMyTupOBaHUE BHIBOJIOB.

JlabopaTtopHas padota «I'unpopmibHO-TUAPOHOOHBIE CBOWCTBA JTUTIHIOB
[ToarotoBka BapuaHTOB OMbITA, HAOIIOACHHE U3MEHEHHUS PACTBOPHUMOCTH
JTUTHJIOB, 3aM0JIHEHUE paboyeil TaOHIIbl, HHTEPIpETaIus HabII0JaeMbIX
SIBIICHUH, (OPMYTUPOBAHKE BHIBOJIOB

OK 01
OK 02

OK 04

Tema 1.4.
CTpyKTypHO-

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

OK 01
0K 02




¢dyHKIHOHAJILHAS
OpraHuszaunms

KJI€TOK

Knerounas teopus (T. llIBann, M. neiinen, P. Bupxos). OcHOBHBIE MOJI0KEHUS
COBPEMEHHOM KJIeTOUHOMTeOpun. THIIBI KJIETOK: SyKapuOTHYECKasl U
npokapuotuyeckas. CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK SyKapuoT
(pacTuTenbHOM, )KUBOTHOM, TpUOHO# ). CTpoeHHEe TPOKAPHOTHUIECKON KIICTKH.
OcobeHHOCTH CTPOEHUS reTepoTPOdHON U aBTOTPO(PHOI MPOKAPHOTHUECKUX
kieTok. CTpoeHue maa3zMaTH4eckoil MeMOpaHsbl.

Tpancnopt BemecTs yepes MmIa3MaTi4eckyro MeMOpaHy: MaCCUBHBIM U aKTHBHBIH.
DHJOUUTO3: TUHOLUTO3, GaronuTo3. DK301uT03. O00I0YKa WK KJIETOUHAs
crerka. CTpykTypa ¥ QYHKIIMH KJIETOYHOW CTEHKU PaCTeHUIA, TPUOOB

Hurorumasma. Llurozons. L{utockener. OmHoMeMOpaHHBIE OPraHOUIBI KIETKU:
snpomnazmaTrueckas cets (OI1C), annapar I'osbaxu, TU30COMBI, IEPOKCUCOMBI,
BaKyOJIM PaCTUTENBHBIX KJIeTOK. CTpoeHHe U PYHKIIUH OJHOMEMOPaHHBIX
opranouzoB kietku. Knerounsiii cok. Typrop.

[TosnryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUH, TUIACTUIBI: XJIOPOILIACTHI,
XPOMOILIACTHI, ICHKOILIACTBI, X CTPOCHUE U HYHKIMH. S nepHbIi anmapar
KIICTKH, CTPOCHUE U (DYHKITHH.

HememOpanHble opraHou/Ipl KJIETKUA: pPUOOCOMBI, MUKPOTPYOOUKH, KJIIETOUHBIH
1eHTp. OpraHouibl ABWKEHUS: PECHUUKH U )KTyTUKU. CTpoeHue U GyHKIUU
HEMEeMOpaHHBIX OPraHOUI0B KIIETKU

JlabopaTopHble 3aHATHA:

JIaGoparopHas pabota «CTpoeHue KIeTKH (pacTeHus, )KUBOTHbIE, TPUOBI) U
KJICTOYHbIE BKIIFOUEHHUS (Kpaxmajl, KApOTUHOU/IBI, XJIOPOIIACTbI, XPOMOILIACTHI )»
[Ipro6perenue onbITa NPUMEHEHHS] TEXHUKU MUKPOCKOIIMPOBAHUS ITPU
BBINOJIHEHUH J1a00paTOPHBIX PadoT.

[ToaroroBka MukponpenaparoB, HAOIIOAEHHE ¢ TOMOIIbI0 MUKPOCKOIIA,
BBISIBIICHUE PA3IMYMi MEXy U3y4aeMbIMU 00bEKTaMH, HHTEPIIPETaIH
Ha0JI01aeMBbIX SBJICHUM, (HOpMyIHpPOBaHKE BHIBOIOB

OK 04

Tema 1.5.
CrpykrypHo-

OcHoBHOE coaep:xaHue

OK 01
0K 02




GyHKIIMOHATLHBIE
dakTopsI

HACJCACTBCHHOCTH

Teopernueckoe odGyyeHne

Crpoenue XxpoMocoM. XpOMOCOMHBII HAOOP KJIETOK, TOMOJIOTHYHbBIE U
HEroMOJIOTUYHBIE XPOMOCOMBI, TaIlJIOUTHBIA U AUILIIOUIHBIN HabOpP.
Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenne HykI1eMHOBBIX KHCIIOT.
Hyxneoruasl. Kommementapusie a3otucteie ocHoBaHus. [Ipasuno Yapraddoa.
Crpyxrypa JHK — nBoiiHas ciupanb. MecTOHaX0X/AeHUE U OMOIOTHYECKHE
¢byaxunn JIHK. JIHK-3xcnieptuza. Buapsl PHK. ®ynkuun PHK B kietke

IIpakTuyeckue 3aHATHS:

Pemenue 3amay Ha OIpeACIICHNUEC TOCIICAOBATCIIBHOCTH HYKIICOTHI0B

Tema 1.6.
ITpoueccnl
MATPUYHOTO
CHHTE3a

OcHoBHOE CoAcpKaHuEC

Teoperuueckoe o0yueHue

Martpuunsiii cunares3 JHK - permukanys. [puanuns: perumkanun JTHK.
Mexanusm pernkanuu JTHK.

Penapauus JIHK (nopemniekatuBHas, nocTpemnyiekatuBHas). Peakiiuu MaTpu4HOro
cuHTe3a. [[puHIUI KOMIUIEMEHTAPHOCTH B peakusAX MaTpudHoro cuaresa. JJHK
" TeHsl. | 'eHeTndeckuii Ko, ero CBOMCTBA.

Tpanckpunuus - matpuunslii cuate3 PHK. Tpancnsanus u e€ stansl. YcinoBus
o6uocunTesa 6enka. Ctpoenue T-PHK u kogupoBanne amuHokucinot. Posb
pubocom B OmocuHTe3e Oenka

HpaKaneCKne 3aHATHUSA:

Pemenue 3axad Ha onpeeneHue nocie10BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIE
Oenka.

Pemenue 3aga4d Ha onpeieneHne nocie10BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIE
Oenka B Cirydae M3MEHEHHS TIoclieIoBaTenbHOCTH HyKIeoTH 0B JJHK

OK 01
0K02

Tema 1.7.

OcHoBHOE coaep:xaHue

OK 02; OK 04




HexJeTouHble
¢opMbI KHU3HU

Teopernueckoe odyuenune

Bupycs! - HekieTouHbIe (POPMBI )KU3HHU U 00IUTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB,

peTrpoBupycos, 6akreprodaros. Kuzuennsrit nuki JJHK-conepxamnux BUPYyCOB,
PHK-conepxaiux BUpYCOB,

6akrepuodaros. BUY, renatur yenoseka.

bakrepun. OOmas xapaktepuctuka. [lonarue mramm. Bupycel m OakTepuw:
CXOJCTBA U pa3Iuyus

IIpakTuyeckue 3aHATHS:

BupycHurbie u Gakrepuanbhble 3a00neBanus. O0IIKe TPUHLUIIBI HCIIOJIb30BAHUS
JIEKApCTBEHHBIX BEIIECTB.

Oco0eHHOCTH TPUMEHEHUS aHTUOMOTHKOB.

[IpencraBineHne yCTHBIX COOOIICHUH C TPE3EHTALMEH, IMOArOTOBICHHBIX 10
MIEPEYHIO0 UCTOYHUKOB, PEKOMEHIOBAHHBIX MIpernoaBaTesieM

Tema 1.8.
O0MeH BelIecTB U

npeBpalieHue
JHEPTUM B KJIETKe

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

AccuMuISIIMS U JUCCUMMJIISILIUSA - IB€ CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
BELIECTB: aBTOTPO(MHBIN U reTepoTPOPHBINA, a3pOOHBIN U aHAPOOHBII.
DOHepreTudeckoe odecnieueHre KieTku: npespamienne ATO B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIA XapaKTep peakluid KJIETOYHOro MeTaboar3mMa

[lepBuuHbI CUHTE3 OpraHMYECKHX BellecTB B KieTke. [lnactuueckuit oOmMeH.
@dorocuHTEe3. XEMOCHHTES.

AHa’poOHBIN HEpreTuyeckuii ooMeH. AHa’poOHbIe opranu3mMsel. bpoxkenue,
aBTOTPOGHBIN U reTepoTPOPHBIN TUI MUTAHUS. AHAIPOOHBIE MUKPOOPTaHU3MbI
KaK 00BEKThl OMOTEXHOJIOTUU. DTallbl SHEPreTUYECKOT0 OOMEHa.

I'mukonus. buonorndeckoe okuciIeHne, WIN KIETOYHOE AbIXaHHUE

OK 04; OK 02




Tema 1.9. OcHoOBHOE coep:kaHue 4 OK 02; OK 04
ZKM3HeHHBIN UK
Teoperuyeckoe o0yueHue 2
KJIeTkn. Muros.
Meiio3 Knerounslii uKi, ero nepuoasl u perymsuus. [lepuoast naTepdassl ux 2
ocobennoctH. Juddepenmuarus
KJIETKU U apecT KJIETOYHOro 1ukia. /lenenne knerku - Muto3. Ctaguu MUTO3a U
IIPOUCXOJAIINE TPOLECCHI.
Kapuokunes u nuroknnes. buosornueckoe 3HaueHue Muto3a. Meios -
PEAYKLIMOHHOE JCJICHUE KIETKH.
Craguu meiio3a. Meiio3 - ocHOBa 10J0BOr0 pasMHokeHus. [loBeneHne xpomocom
B Meito3e. Kpoccunronep.
buonornveckuii cMpIcn Meiio3a. DPQexTsl Merio3a. Meiio3 B )KHU3HEHHOM LIUKJIE
OpPraHHU3MOB
KonTtposabnas padora 2
MoueKysipHbI ypOBEHb OpraHU3aLH )KUBOTO
Paznen 2. Ctpoenue u GpyHKUMH OPraHu3Ma 44
Tema 2.1. OcHoBHOE coep:kaHue 4 OK 02
Crtpoenue
oprammima OpHokieTouHble Opranu3Mel. KonoHuanbHble Oprann3mMbl. MHOTOKIIETOUHBIE 2 OK 04
opraHu3msl. B3auMOCBA3b 4acTel MHOTOKJIETOYHOIO oprann3ma. OyHKius.
Opransl 1 cUCTEMBI OpraHoB. AnmapaTsl OpraHoB. I'omeocras IIK 3.2
OpraHM3Ma M ero nojJep>kaHue B Mpoliecce KU3HEAEITeIbHOCTH.
DyHKIMOHAIbHAS cucTeMa opraHoB. TkaHu pacTeHni. OpraHbl paCTCHUMN. 2
3HaueHue OINopbl, IBUKEHUS, IUTAHUS, IbIXaHUS, TPAHCIIOPTA BEIIECTB,
BBIJICJICHUS, 3aIIUTHI. 3HAUYEHUE MPOSIBJICHMSI pa3IpaKUMOCTH U PEryJIsUuu
Tema 2.2. OcHoBHOE coiep:kanue 2 OK 02
DopmbI
Teopernueckoe odyuenune
Pa3MHOKEeHUs!
OpraHN3MOB ®opMBbI pa3MHOKEHUS OpraHu3MoB. becrionoe 1 nonoBoe pazMHOXeHHE. Bupl 2

0€ecroJIoro pa3sMHOXKEHUS: POCTOE JeJICHUE Ha/IBOE, TOYKOBAHKE, pA3MHOKECHHE
CIIOpaMH, BETETaTUBHOE Pa3MHOXKEHUE, (hparmeHTaius, kinonuposanue. [lomosoe
Pa3MHOXXEHHE y PACTECHHM.




Tema 2.3. OcHoOBHOE coep:kaHue OK 02
OnTorenes
KHBOTHBIX 1 Teoperuyeckoe o0yueHue OK 04
YeJI0BEKA I'amerorenes y >kuBoTHbIX. CriepMaroreHes3 u oBoreHes. CTpoeHue MojJo0BbIX
kJeTok. O1m1o10TBOpEHNE U SMOPHUOHAIBHOE PA3BUTHE KUBOTHBIX.
[TapTenorenes. OMOprorenes (Ha mpuMepe JianmeTHuka). CTaauu sMOpUOreHe3a
Poct u pa3Butue xuBoTHbIX. [locTamMOpuonaneHblil nepuoa. [Ipsmoe u Henpsmoe
pazButHe. PazButie ¢ MeraMmop(o30M y 6€CIIO3BOHOYHBIX M TO3BOHOYHBIX
KHUBOTHBIX. CTaIMU OCTIMOPUOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M YEJIOBEKA.
[lepuoasl oHTOreHE3a yenoBeka. buonornueckoe crapeHue U CMEPTh.
I'eponTosorus
Tema 2.4. OcHOBHOE cojep:KaHue OK 02
Omnrorenes
pacrenmii Teopernueckoe odyuenue OK 04
I'amerodut u ciopodput. PasmHokeHue u pazButue Bojgopocieid. PazMHoxenue u
pa3BUTHE CIIOPOBBIX PACTCHUI. Pa3MHOXEHHE U pa3BUTHE CEMEHHBIX PACTCHHIA.
Pocr. Ileproapl OHTOreHE3a pacTeHUM
Tema 2.5, OCHOBHOe coJepKaHne OK 02
OcHoBHBIE
IOHATHS TCHETUKH | TeopeTuyeckoe odyueHue OK 04
I'eneTnka Kak Hayka O HAacJI€ACTBEHHOCTH U U3MEHUYMBOCTH OPraHU3MOB. IIK 3.2
OcCHOBHBIE T€HETUYECKHE MOHATHS ¥ CUMBOJIBL. [ 'eH. ['eHoTUI. DenoTum.
AnenbHbIe TeHBI. AJBTEPHATUBHBIEC IPU3HAKA. JIOMUHAHTHBIN U
perieccuBHbIN pU3HaKu. ['omo3urora u rerepo3urora. Yucras nunus. ['nGpusl.
OCHOBHBIE METO/bI TEHETUKHU:
rUOPUA0IOTHYECKHUM, TUTOIOTHYECKHE, MOJIEKYIISIPHO-TEHETHYECKHE
Tewma 2.6. OcHOBHOe coepKaHHe OK 02
3aKOHOMEPHOCTH
HACIEI0BAHUS Teopernyeckoe o0yueHue OK 04
3aKOHOMEpHOCTH 00pa3oBaHus ramer. 3akonsl I'. Mennens: Monorubpuanoe MK 3.2

CKpCHIMBAHUC. HpaBI/IJ'IO JOMUHHUPOBAHUS. 3akoH C,Z[I/IH006pa3I/I}I IepBOro




MOKOJICHHUs1. 3aKOH pacUIeTICHUs TPU3HAKOB.

[luronornyeckne OCHOBBI MOHOTHOPHIHOTO CKpeIuBanus. [ umore3a 4ucToThI
raMeT. AHaIM3HpyIoliee cKkpemuBanue. JurudpuaHoe ckpemmBanme. 3aKoH
HE3aBHCHUMOTI'0 HACIJICIOBAHUS IPU3HAKOB.

[TonuruGpuaHOE HAcIEOBAaHHUE U €r0 3aKOHOMEPHOCTH

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIeP:KAHHE MPAKTHYECKOT0
3aHSITHS

Pemenue 3aaa4 Ha OINpeaAcICHUEC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX
IIPpU3HAKOB IIpU MOHO-, OIU-, HOJ'II/IFI/I6pI/II[HOM " aHAJIM3HUPYIOLIEM CKPCIIMBAaHUU,
COCTAaBJICHUC I'CHOTUIINYCCKUX CXCM CKPCIIMBAHUA Y paCTeHI/Iﬁ

Tema 2.7. OcHoOBHOe coiep:KaHue
BsaumoneiictBue | Teopernmueckoe o0yduenue OK 01
IT€HOB
I'emoTnn Kak 1eI0CTHASA cucTeMa. MHOXKECTBEHHOE JICHCTBHE I'CHOB. OK 02
[Ineiiorponusi. MHOKECTBEHHBIN ajuienu3M. B3anmoneicTBre ajljieIbHbIX T€HOB.
KonomunupoBanue. BzaumoaencTBue HeasiebHbIX T€HOB.
Kommemenrapuocts. Onucrtas. [lomumepust
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHNE PAKTHYECKOTO
3aHATHA:
Pemenue 3agad Ha onpeieneHre BEPOSITHOCTA BOZHUKHOBEHUS HACIEICTBEHHBIX
MIPU3HAKOB IIPH PA3JIMYHBIX TUIIAX B3aMMOJIEUCTBUS T€HOB, COCTABIICHHE
TEHOTUITMYECKUX CXEM CKPEIIMBAHUS HA MPUMEPE PACTCHUHN
Tema 2.8. OK 02
OcHoBHOE cogepkaHue
CuenieHHoe
HaCIe0BAHIe Teopernueckoe o0y4yeHune OK 01
NPU3HAKOB IIK 3.2

3axonbl T. Moprana. CuenieHHoe HaclleZJOBaHUE T'€HOB, HapYLIEHUE CLIETUICHUS.
XpOoMOCOMHasi TEOpHS HACIIECTBEHHOCTH. | eHeThuecKkoe KapTHpOBaHUE
XxpomocoM. Mcnonb30oBaHNe KPOCCUHIOBEPA AJIsl COCTABIIEHUS TEHETUYECKUX KapT
XpOMOCOM

IIpogeccuonanbHO OpHEHTHPOBAHHOE CO/IePKAHUE PAKTUYECKOT0 3aHATHS:

Pemenne 3aaa4 Ha ONpeaACIICHNUE BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX




IMMPU3HAKOB IPU CLHCIINICHHOM HACJICAOBAaHHUU, COCTABJIICHUC TCHOTUIINYCCKUX CXCM
CKpCHUIMBaHUA

Tema 2.9.
TI'enernka moJia

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me

XPpOMOCOMHBIN MEXaHU3M OIPEEIeHUs 1o1a. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBIL. ['OMOTaMETHBIN U reTepOraMeTHBIN NOJ1. [ 'eHeThYecKast CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CUEIJICHHBIX € ITOJIOM

IIpakTHyeckue 3aHATHS:

Pemenue 3a/la4 Ha OIpPCACJICHUC BEPOATHOCTH BOSHUKHOBCHUA HACJICACTBCHHBIX
IMPHU3HAKOB, CUCIIVICHHLIX C ITOJIOM, COCTABJICHUC 'CHOTUIIMYCCKHUX CXEM
CKpPCIIUBAHUA

OK 01
OK 02

Tema 2.10.
T'eneruka
YyeJI0BeKa

OcHoBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

KapuoTtun yenoexka. MeToabl H3y4eHUSI TEHETUKU YEJIOBEKA: T€HEATOTHYECKHI,
ONM3HELIOBBIN, IMTOTEHETUYECKUN, OMOXUMUYECKUH, TOMYISIIUOHHO-
craructrnueckuii. HaciaeacTBeHHBIE 3a00JIEBaHUS

yenoBeKka. [ eHHbIe 1 XpOMOCOMHBIE O0s1e3HH uenoBeka. bonesnu ¢
HaCJIEACTBEHHOM MPEIPacioyioKEHHOCThIO. 3HAUEHUE METUIIMHCKON TeHETUKH B
MIPEIOTBPALICHUH U JICUEHUH TeHETUYECKHX 3a00JIeBaHU YeTTOBeKa

HpaKaneCKne 3aHATHUSA:

Pemenue 3aga4d Ha OmpeaCIICHUEC BEPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX
IMPHU3HAKOB, UCIIOJIB3YA METOAbI TCHCTUKU YCIIOBCKA, COCTABJICHUC
TCHOTUIIMYCCKHUX CXCM CKPCIIMBAaHUA. HpCI[CTaBJ'ICHI/IC YCTHBIX C006IJ_ICHI/II71 C
HpezeHTauMeﬁ O HacCJI€ACTBECHHBIX 3a00JIcBaHUSIX YeJIOBEKa

OK 01
OK 02

Tema 2.11.
3aK0HOMEPHOCTH

HU3MEHYUBOCTH

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

B3aumMoneiicTBre reHOTHIIa U cpeJibl TpU (OPMUPOBAHUN (PEHOTHIIA.

OK 01
OK 02




N3MeHYMBOCTBH IIPU3HAKOB.

KavecTBeHHBIE M KOJTMYECTBEHHBIE TPU3HAKU. BUIbI HK3MEHUMBOCTH:
HACJICACTBCHHASA 1 HCHACIICACTBCHHAS.

3aKOH TOMOJIOTHYECKUX PSIIOB B HacleACTBeHHON n3MeHunBoctu (H.U.
BasunoB). MoaudukanuonHas, win GeHOTHIIHYeCKast U3MEHYUBOCTb. Poib
cpenbl B MOJIU(PUKAIIMOHHONW W3MEHYMBOCTH.

OK 04

Hopwma peaxknuu npusHaka. BapuanvoHHbIN s U BaApUALIMOHHAS KPUBAs. 2

XapakTepucTuka MOAU(PUKALIMOHHON N3MEHYUBOCTU

HacnencrBenHast, Wiy TeHOTUITMYECKAsk M3MEHUMBOCTh. KoMOMHATHBHAS

U3MEHUYUBOCTbD.

MytanmonHas “3MEHYUBOCTh. BUibl MyTanuil: TeHHbIE, XPOMOCOMHBIE,

reHoMHbI€. [IpyuunHbBl BOSHUKHOBEHHS MyTalMi

IIpakTnyeckue 3aHATHA: 2

Pemenue 3aa4 Ha onpe/iesieHne TUIIAa MyTallUK [IPU NIepeiaye HACIEACTBEHHbIX 2

IIPU3HAKOB, COCTaBJICHUE FCHOTUIINYECKUX CXEM CKpELIMBaHMs
Tema 2.12. OcHoOBHOE co/iep:KaHue 4 OK 01
Cenexunus Teopernueckoe o0yueHue: 2 OK 02
OpPraHu3MoB

Cenekius kak Hayka. MeTobl ceNeKIIMOHHON paboThl. ['eTepo3uc u ero 2

npuurHbL. VIcKyccTBEHHBIN 0TOOD:

MacCOBBIN U MHIWBUIyaJIbHBIA. DTarbl KOMOMHAIMOHHOM cenekuuu. Copr,

IIOpO/a, IITaMM AJITOPUTMBI PELICHUE 33a4 Ha ONPEACIECHUE BO3MOKHOTO

BO3HHUKHOBEHHS HACJIEICTBEHHBIX MPU3HAKOB IO CEJEKLIUH, COCTABICHHE

TeHOTUIINYECKUX CXEM CKPEIIMBAHMUS

KoutpoanHas pagora 2

Crpoenue U QyHKIIMN OpraHu3Ma
Pa3nea 3. Teopus 3BoJ1ronMu 16
Tema 3.1. Ucropus OcHoBHOE coaep:xaHue 2 OK 02
IBOTIONHOHHOTO Teopernueckoe o0yueHue: 5 OK 04

y4yeHust




[TepBble 3BOIIIOIIMOHHBIE KOHLIETIHNH. ['pagyanucTiuueckast 3BOIIOIMOHHAS
konuenuus JK.b. Jlamapka.

JBmxymue cuisl Boonnn. Kpearmonnswm u tpanchopmmsm. Cuctremaruka K.
Jlunnes u e€ 3naueHue i (GOPMUPOBAHUS UJIEU IBOTIOIUU

[IpeanochuIKu BOSHUKHOBEHUS TapBUHU3MA. DBOJIOLNS BUAOB B IPUPOJIE.
Bbopn0Oa 3a cymecTBoBaHue.

EcrecTBennslit oTO0p. JuBeprennus npu3HakoB U BugooOpasoBanue. OCHOBHBIE
MOJIOXKEHUS CUHTeTHYecKOr Teopuu 3Bosronuu (CTD). Poib aBosorimoHHON
Teopuu B POPMUPOBAHUY HAYYHOU KAPTUHBI MUPA

Tema 3.2.
Muxpo3Boaonus

OcHoBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me:

MuKpo3BOIIOIHUA M MAKPOIBOJIIOLHA KaK 3Tallbl 3BOJIIOLIMOHHOTO IIPOLIECCa.
I'enernyeckue OCHOBBI ABOJIIOLIUH.

MyTtauuy u KOMOMHALUYU KaK 3JIEMEHTapHbIN IBOJIOLMOHHBINA MaTepUal.
[Tomynsanus Kak 21eMeHTapHas €AMHULA 3BOJIIOLUH.

JBrokyme cuitbl ((haKTOphI) SBOMIONNN. MyTaIMOHHBINA TPOLIECC U
KOMOMHATHBHAs U3MEHUYMBOCTb. Murpanus. Vzonsuus nonysiuid:
reorpaguyeckas (IpocTpaHCTBEHHAs), OHoJIornueckast (pernpoyKTUBHAs).
EcrecTBeHHbIi 0TOOp - Hanpasisromui GakTop 3BostouK. bopsba 3a
CYLIECTBOBAHHME KaK MEXAaHU3M JIEHCTBUS €CTECTBEHHOTO 0TOOpA B MOMYJISIUAX.
Bun u ero kputepuu (npusHaku). BunoobpazoBanue kak pe3yinbTaT
MHKPOIBOIOLNH

OK 02

Tema 3.3.
Maxkpo3Boaouust

OcHoBHOE CoACpPKAHUEC

Teopernueckoe o0yueHnue:

Maxkpoaposmtorus. @opMbl 1 OCHOBHBIE HanpaBieHHs! MakpolBostounu (A.H.
CesepuioB). [TyTu noctrxenns OMOJIOTHIECKOTO TIporpecca: apomopdos,
uAMoaanTanus, oomas aerenepanus. MeTo sl H3y4yeHus: MaKpOIBOIIOIUH.
3axoH 3apoabliieBoro cxozcrsa (3akoH K. bapa). buorenernueckuii 3akoH (9.
I'ekxenp, ®.Mromep). Ob1ue 3aKOHOMEPHOCTH (TPaBUIIA) SBOJIIOLIUU

OK 02




Tema 3.4
Bo3nukHOBEeHHE U
pa3BUTHE KU3HU HA
3emJre

OCHOBHOE cO/Iep:KaHue

Teopernueckoe o0yueHue:

I'unoTe3bl ¥ TeOpUM BO3SHUKHOBEHUS JKU3HU Ha 3€MJIE: KPEALIMOHU3M,
CaMOIPOM3BOJILHOE (CIIOHTAHHOE)

3apO’KJICHUE, CTAlHIOHAPHOE COCTOSIHUE, MaHCcIepMus, 61onos3. Hauano
OpPraHUYECKOM IBOJIIOLIUH.

[TosiBneHue nepBbIX KIETOK. DBOIIOLMS METa00IM3Ma. DBOIIOLUS IIEPBBIX
KJIETOK. [IpokapuoThl U 3yKapHOTBHI.

[IponcxoxaeHre MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX
LAPCTB 3YKapuorT.

OCHOBHEBIE YCPThI OBOJIIOIIUH PACTUTCIIbHOI'O MHpaA. OcCHOBHEBIE YCPThI 5BOJIFOIINHU
JKMBOTHOI'O MHpa

HpaRanecmle 3aHATHUSA:

[IpencraBnenue ycTHOrO COOOIIEHUS U JICHTHI BPEMEHH 110 OCHOBHBIM dTariaM
BO3HUKHOBEHUS U Pa3BUTHS

JKUBOTHOI'O U PACTUTCIIBHOIO MUpa, IMMOArOTOBJICHHLIX 110 IIECPEYHIO HCTOYHHUKOB,
PEKOMEHI0BAaHHBIX

IpenojaBaTenemM

OK 02
OK 04

Tema 3.5.
ITpoucxoxnaenue
yeJioBeKa -
AHTPOINOreHe3

OcHoBHOE€ COAECPKaHUuE

TeopeTrnueckoe odyuenne:

AHTpoImosiorus - Hayka o yenoBeke. CucTeMaTH4ecKoe MOJI0KEHNE YETI0BEKa.
Cxo/1cTBO UenoBeKa ¢

KHUBOTHBIMU. OTINYMS YeNTOBEeKa OT KHUBOTHBIX. [IpsIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB.

Pa3Butue rosoBHOr0 Mo3ra u BTOpOi cUrHajbHON cucteMbl. COOTHOILIEHHUE
OMOJIOTMYECKHUX U COLUANIbHBIX (DAKTOPOB B aHTPOIOTEHE3e

OCHOBHBIE CTAJIMM AaHTPOIIOTreHe3a. [IpuONUTEKH - IPEIKU YeIoBeKa U
YEJIOBEKOOOPa3HBIX 00E3bsH.

IIporoanTpon - NpeaIIeCTBEHHUK YEI0BEKa. APXaHTPOII - TPEBHEUILINI YETOBEK.

[TaneoanTpon - npeBHUN
yesioBeK. HeoaHTpoIl - 4enoBek COBPEMEHHOIO TUNA. DBOJIIOLUS COBPEMEHHOTO

OK 02
OK 04




YeJIoBeKa.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE PaChl: €BPONICOUAHAS (€Bpa3uiickas),
HErpo-aBCTPaIOU IHAS

(3xBaTOpHANIbHAS), MOHTOJIOUTHAS (a3MaTCKO-aMepHUKaHCKasi). Bpems u mecto
BO3HMKHOBEHMSI YEJIOBEUECKUX pac. ENMHCTBO yenoBeYecKux pac

IpakTrueckue 3aHATHSI: 2

Bpewms u myTH paccenenus yeiaoBeka o mianere. IIpucnoco0neHHoCTh YenoBeka 2

K Pa3HbIM YCIIOBHSIM CPE/IBL.

Bnusiaue reorpaduueckoii cpeabl Ha MOPGOIOTHIO U (PU3HOJIOTHIO YEIOBEKa

3amura JICHT BpEMEHH U MEHTAIILHBIX KapT B popMaTe YCTHOTO COOOIIEHMS,

MMOATOTOBJICHHBIX IO NEPCYHIO NCTOYHUKOB, pPCKOMCHIOBAHHBIX ITPEIIOAaBaTCIIEM

KonTpoabHasi padora 5

Teopernueckue acneKThl YBOJIOIMH XKU3HH Ha 3emiie
Pasznea 4. Dxojorns 24
Tema 4.1 OCHOBHOE cOjIepKaHue 2 0K 01
IKOJIOTHYECKHUE 2 0K 07

Teopernyeckoe o0yuenmne
daxTopsI cpeasbl 5

Cpem)l O6I/ITaHI/I$I OpraHMU3MOB: BOJHAsA, HA3CMHO-BO3AyIIIHAA, [IOYBCHHA,

BHYTpHOpraHu3MeHHasi. DU3HKO-XUMUYECKHUE OCOOCHHOCTH CPell OOUTaHHUSI

opranusmoB. [IpucnocoOieHust OpraHu3MoB K KHU3HU B pa3HbIX cpeaax. [lonsatue

sKkosoruueckoro (akropa. Kinaccuduxarnus sxonoruueckux hakropos. [IpaBuio

muanmyMa 0. JIubuxa. 3akon Tonepantaoctu B. lendopna
Tema 4.2. OcHoBHoOE cojiep)KaHHue OK 01
Homyasinus, Teopernueckoe o0yuenue: 2 OK 02
coodmecTBa. DKoylornyeckasi XapaKTepUCTHKA BHJIA U TIOMYJISIIMHA. JKOJIOTHYECKast HUIIA BUJIA. OK 07
IKOCHCTEMBbI

DKOJIOTHYECKUE XapaKTEPUCTUKH TOMyIsiiiuu. CooOIIecTBa U 9KOCUCTEMBI.
buonenos u ero crpykrypa (B.H. Cykaues). Csi3u

MeXy OpraHn3mMamu B OuorieHo3e. CTpyKTypHbIE KOMIIOHEHThI SKOCHCTEMBI:
IIPOYLIEHTHI, KOHCYMEHTBI, pEAYLIEHThl. KpyroBOpoOT BEIIECTB U IOTOK YHEPTHH B
skocucreMe. Tpodudeckue ypoBHH.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. Arpo3KOCUCTEMBI. OTINYMS arpO3KOCUCTEM OT
6uoreoreHo30B. YpboskocucteMbl. OCHOBHBIE KOMIOHEHTHI YpOO3IKOCHCTEM




IIpakTHYecKkHe 3aHATHSA:

Tpoduueckue nenu u cetu. OCHOBHBIE ITOKA3aTENN 3KOCUCTEMBL. buomacca u
MPOAYKIUS. DKOJOTHUECKUE MUPAMUIBI Yncell, Ouomaccsl U sHeprun. [IpaBuio
IIUPAMMJIbI SHEPTUU.

Pemrenne npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 IIEPEHOCY
BEIIECTBA M SHEPIUU B SKOCUCTEMAX C COCTaBJIEHUE TPOYUUECKUX Lienel n
nUpaMul OMOMacChl ¥ YHEPTUU

Tema 4.3.
buocdepa -
rJjo0aJbHas
IKO0JIOTHYeCKas
cucTeMa

OcHoOBHOE co/lep:KaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

buocdepa - xxuBast o6o10uka 3emiu. Pazsurue npencrasienuii o 6uocdepe B
Tpyaax B.WU. Bepnaxnckoro.

Ob6nactu 6uocdeps u €€ cocta. XKuBoe BemecTBo 6rochepsl U ero GpyHKIIH
3aKOHOMEPHOCTH cyliecTBoBaHus 6uochepsl. OcobeHHOCTH OUochephl Kak
rJ100a7IbHOM SKOCUCTEMBI.

JluHamMu4eckoe paBHOBecHe B Onocdepe. PUTMUYHOCTD siBJIeHUH B Onocepe.
KpyroBopoThI BemecTB 1 OMOreOXUMHUYECKHE UKITBL. [ T00ampHbIe
HKOJIOTUYECKHUE MPOOIIEMbl COBDEMEHHOCTH U ITYTH UX PEIICHHUS

IIpakTH4yecKkue 3aHATHS:

Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a7a4 Ha ONPENEICHHUE
IUIOLIA/IM HACAXKIEHUH /711 CHYDKEHUS KOHIIEHTPAIUH YITIEKUCIIOro ra3a B
aTMocQepe CBOEro pernoHa Npo>KUBaHUs

OK 01
OK 02
OK 07

Tema 4.4.
Bausanue
AHTPONMOTeHHBbIX

OcHoBHOE CoACpPKAHUEC

Teopernueckoe o0yueHnue:

N

AHTpOIOreHHbIe BO3ICHCTBUS Ha Onocdepy. 3arpsi3HeHUs KaK BUJ
aHTPOTMIOTEHHOTO BO3JEHCTBUS (Xumuueckoe, gpuzuneckoe, buonrozuyeckoe,
0mx00bl NPOU3800CMBA U nompebieHus). AHTPOTIOTEHHBIE BO3/ICHCTBUS Ha
atMocdepy. Bo3aelicTBus Ha rugpocdepy (3aepAzHeHus u ux UCMoYHUKU,
ucmoweHus 800).

BozneiicTBust Ha mutocdepy (decpadayus nouswl, ozdelicmaue Ha 20pHble
nopooa, Heopa). AHTPOTIOTEHHBIE BO3ICHCTBUS Ha OMOTHYECKUE COOOIIECTBA
(reca u pacmumenvrvle coobwecmsa, HUBOMHBIL MUD)

IIpo¢deccnona/ibHO-OPHEHTHUPOBAHHOE COAEPKAHUE IPAKTHYECKOI0

OK 01
OK 02
OK 04
0K 07
I1K 3.3




3aHATHA:

Pemennie npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU [0 COXPAHEHUIO
IIPUPOJHBIX PECYPCOB CBOETO pErvoHa IpokuBaHus PacueTHoe 3a1aHue 1o
pacueTy CTPYKTYpBI 3a11aCOB JIPEBECHHBI

Tema 4.5.
Bausinue
COUATBHO-
IKOJIOTHYECKUX
¢axTopoB Ha
310pOBbeE
YeJI0BeKa

OcHoBHoOe cogepkaHue

12

Teopernyeckoe o0yueHue:

3110poBbe U ero cocrapistomue. PakTopsl, MOJIOKUTEIBHO U OTPULIATEIBHO
BIIUSIOLUE HA OPTaHU3M YEJIOBEKa.

Bpennble npuBbIuKy: nocnencTBUA U npoduinakTuka. [Ipobiema TeXHOreHHbIX
BO3/JICHICTBUI HA 3/10pOBbE YEJIOBEKA (3JIEKTPOMArHUTHbIE 1011, OBITOBAsE XUMMSI,
M30BITOYHBIE IIYMBbI, PaJUalys U T.1.). AfanTanys opraHu3Ma yenoBeKa K
(bakTopam OKpy’KaroUel cpepl. 3alUTHBIE MEXaHU3MbI OpraHH3Ma YelIOBeKa.
3110poBBE M pabOTOCTIOCOOHOCTb.

[Tpunnmnsl hopMUPOBaHUS 310pOBbE cOeperaroiiero nopeaeHus. Oundeckas
AKTUBHOCTbH U 37J0POBBE.

['pynnel 310poBbsa. OCHOBBI 3aKaJIUBaHUsl. bBUOXMMUYECKHE aCIIEKThI
panmoHanpHOro nutanus. [IpaBuia 6€30MacHOro UCIOIb30BaHMS OBITOBBIX
prOOPOB U TEXHUYECKUX YCTPOUCTB

HpaKaneCKne 3aHATHUA:

Onpenenenre CyTOYHOTO palloHa MUTaHUs

Coznanne MHIUBUIYaTbHON MAMSATKU MO OpraHU3alluy paluoOHAIBHOM
¢u3nvecKoil aKTUBHOCTH

IMpodeccoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE JTA00OPATOPHOT0 3aHATHS

JIaGopartopHas paboTa Ha BBIOOD:

1. JlaGopatopHas paboTa «YMCTBEHHas pabOTOCIIOCOOHOCTh)
OBgnazieHre MeTo1aMu OIpe/ieNieHHs ToKa3aTeNel yMCTBEHHOU
paboTocrnocoOHOCTH, OOBSICHEHHE MTOJIyUEHHBIX PE3YJIbTaTOB U
(dbopMynHMpoBaHUE BHIBOJIOB (TUCHMEHHO) C UCIOIb30BAHUEM HAYUHBIX IMOHITHH,
TEOpU U 3aKOHOB
2. JlaGopatopHnas pabora «BausHue abnorndyeckux GpakTopoB Ha YeIoBeKa
(HM3KHE U BBICOKHE TEMIIEPaTyphI)»

M3yueHne MeXaHW3MOB aJaNlTallii OPraHU3Ma 4eJI0BEeKa K HU3KUM U BBICOKHM

OK 02
OK 04
OK 07
IIK 3.3




TeMIiepaTypamMu 0ObsICHEHHE MOTYYSHHBIX Pe3yIbTaToB U (pOpMyTupoBaHUe
BBIBOJIOB (IIMCBMEHHO) € UCMOJIb30BAHUEM HAyUYHBIX ITOHSTUH, TEOPUI U 3aKOHOB

KourpoJabHas padora 2

TGOpGTI/I‘-IeCKI/IC ACIICKTHI 3KOJIOI'MH

IIpodeccnonabHO-OPUEHTUPOBAHHOE COJlePKAHNE (COMePKAHUE NPUKJIIATHOTO MOYJIfA)

Paznea 5. buoJsiorust B ;KU3HHU

OK 01
OK 02
OK 04
IIK 3.2

Tema 5.1. Conep:xkanue

BHOTeXHOIOTHM B | Tegpernueckoe obydyenue:
JKH3HH KAKIO0TO

NIN&~|O

brnorexHnonorus kak HayKa U IPOrU3BOACTBO. OcCHOBHBIE HaIlTpaBJICHUA
COBPEMEHHOM OMOTeXHOI0rHU. MeTo bl 6M0TeXHOIOIMH. OOBEKTHI
OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHYECKUX U T€HETHUECKHUX OKCIICPUMCHTOB.
IIpaBuna nmoucka u aHanau3a OMOIKOJIOTHYECKOI HH(OPMALIMU U3 PA3TUUHBIX
MCTOYHUKOB (Hay4yHast 1 y4eOHO-Hay4YHas JTUTEPaTypa, CPeICTBA MaCCOBOM
uHbopmanuu, cetb IHTEpHET U Jpyrue)
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COEPKAHME IPAKTHYECKOIO0 2
3aHATHS:

Kelicpl Ha aHan3 HHGOPMALIMU O HAYYHBIX JOCTHKEHUAX B 00JaCTH
T'€HECTUYCCKUX TGXHOHOFHI;'I, KJIETOYHOM HHXXCHCPUH, ITUIICBBIX OHMOTEXHOJIOTHHA.
3amuTa Kelca: NpeJCTaBIICHNE Pe3yIbTaTOB PEIICHUS KEHCOB

(BBICTYILJIEHUE C NTPE3EHTAINEH)

Tema 5.2.3. Copnep:xanue 2 OK 01
OK 02

OK 04
pacrenns Pa3Butue OMOTEXHOJIOTHII ¢ UCTIOIB30BaHUEM PACTEHUM, PUMEHEHNE TPOTYKTOB IK 3.2

OMOTEXHOJIOTHH B KU3HU YEJIOBEKA, IOMCK U aHaJIM3 UH(OpMALIUK U3 pa3IMuHbIX
HCTOYHHKOB (Hay4yHas 1 ydeOHO-Hay4yHasl JUTepaTypa, CpeJICTBa MacCOBOM
nHpopmanuu, cetb HTEpHET U Apyrue)

buorexHoaoruu u HpaKanecmle 3aHATHUSA: 2

Keiicbl Ha aHanu3 HHPOPMAIMK O Pa3BUTHH OMOTEXHOJIOTHI C MCIOJIb30BaHUEM
pacteHuii (1o rpymnmam)

OcHoBHOE coaep:xaHue




Pa3gen 6. BuojrkoJornueckue UccjaeI0BaHuA

14

Tema 6.1.
OcCHOBHBIE METOIbI

Bbuojkosornuexkux
HccJae10BaHuN

OcHoBHoOe coepkaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

Hayunsrit MmeTon. MeTo sl OM03KOJIOTHYECKUX UCCIIeIOBAHUN: TIOJICBBIE,
1a00paTOpHBIE, FIKCIIEPUMEHTANIbHBIE.

MOHUTOPUHT OKPYXKAIOIIEH CPEebl: JOKATbHBIN, PETHOHATILHBIN U T7100aTbHBIN
Mertoabl moucka, aHanu3a 1 00paboTku HH(GOPMALIUU O IPOCKTE B PA3IUUHBIX
HMCTOYHUKAX

JlaGopaTopHble 3aHATHSA:

[TocTanoBka 1enu, 3a71a4, BbIIBUKEHUE TUTIOTE3bI, POBEICHNE YKCIIEPUMEHTA 10
OTIpEeICTICHUIO ONITUMAJIBHBIX YCIOBUMN I POCTa M PU3UOIOTUYECKOM
AKTUBHOCTH JIPOKIKEBBIX KJIETOK. BhIsIBJICHUE 3aKOHOMEPHOCTEH,
(dhopMynMpoBaHUE BBIBOJIOB U IPOTHO30B.

JlaboparopHblie pabOThI HAa BEIOOP MO MUHU TPYIIIIaM:

1. Bausanue TEMIICPATYPhI HA POCT U (i)I/I3I/IOJ'IOI‘I/I‘leCKy10 AKTHBHOCTDb APOKIKCBBIX
KJICTOK.

2. Buusnue YrJIEBOAOB HA POCTAa U q)HBHOJIOFI/IquKYIO AKTUBHOCTD JAPOKIKEBBIX
KJICTOK.

3. CoucTaHHOE BIUSHHE TEMIICPATYPBI U YTJICBOJAOB Ha POCTa U
(1)I/IBI/IOJ'IOFI/I‘~I€CKYIO AKTUBHOCTE JPOXKIKEBBIX KJICTOK

OK 01
OK 02
OK 04
0K 07

Temab.2.
Buosxkogornueckni
JIKCIEPUMEHT

OcHoBHOE CoACPKAHUEC

10

IIpakTHYeckoe 3aHATHE

O0630p TeM yueOHO-HCcCIe10BaTeIbCKIX IPOEKTOB. Bri6op yuebHo-
MCCIIEIOBATEIBCKOTO MPOEKTA U3 MPEIIOKEHHBIX. DOPMHUPOBAHNE KOMAH IbI
MPOEKTa. AJTOPUTM BBITTOJIHEHHS TPOEKTA.

Kaxnas rpynna BeIOMpaeT OJIMH U3 BAPHAHTOB yUEeOHO-HCCIEI0BATENbCKUX
MIPOEKTOB:

1. Ouenka kauecTBa aTMOC(EpPHOrO BO3TyXa
2. OreHka KauecTBa MOYB METO/IOM (PUTOTECTHPOBAHUS

OK 01
OK 02
OK 04
0K 07




3. OrueHka KauecTBa BOJI MOBEPXHOCTHBIX BOJJOEMOB I10
OpraHOJIENTUYECKUM U (PU3UKO-XMMHUYECKUM CBOMCTBaM
4. Bnusuue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIIUX PAaCTEHUN

5. BrusiHue cONeBOro 3arpsi3HEHUsI HA POCT U PA3BUTHE CEMSTH BBICIIMX
pacTeHuit

Ilepswiit oman vinonHenus npoekma:

O0ocHOBaHME aKTyaJIbHOCTH BbIOpaHHOH TeMbl. BrisBIeHHEe IpoOIeMbl
ucciae0BaHus, (OpPMyIHpPOBaHHE THIIOTE3bl. BEIOOp METOOB HCCIen0BaHMUS.
Be10op Touek oTOopa npod Ha TEPPUTOPUHN UCCIIEJOBAHUS.

[TocranoBka neneit u 3agad uccienopanus. Onpenenenne Gopmbl
IIPEJICTaBJICHUs PE3YJIBTATOB HccaenoBanus. OnpeneseHne 3TarnoB u
COCTaBJICHUE IIJIaHA UCCIIEIOBaHMS

JlaGopaTopHble 3aHATUSA

Bmopoii sman evinonnenus npoexma: OATOTOBKA HEOOXOTUMOM MOCYIBI H
MaTepuala Juisi SKCIIEPUMEHTA, TIPOBEICHUE IKCIIEPUMEHTA, TIEPUOIHUECKAs
MIPOBEPKA TEUCHUS IKCIIEPUMEHTa/ COOp MaTepralia B BEIOpAaHHBIX TOYKaX 0TOOpa
po0

Tpemuﬁ aman 6bINOJIHEHUA npoekma. MOJIYUCHUC IICPBUYHBIX
OKCIICPUMCHTAJIbHBIX JaHHBIX, IIPOBECACHUC CTaTUCTUYECKOH 06pa6OTKI/I
IMOJIYYCHHBIX JaHHBIX

Yemeepmuiii 5man 6ulNOAHEHUS NPOEKMA. BbIBICHUE 3aKOHOMEPHOCTEN,
(hopMyIIpoBaHNE BBIBOJIOB U IIPOTHO30B, OLIEHKA KaYECTBAa UCCIEAYEMOTO
00BEKTa MO pe3ylbTaTaM OMOIKOJIOTHYECKOr0 aHAIN3a

IIpakTHYecKkHne 3aHATHA

3amura npoexra. [IpeacraBieHue pe3yibTaToB BBIIOIHEHNUS yUeOHO-
HCCIIEI0BATEIbCKUX TPOEKTOB
(BBICTYILJIEHUE C MTPE3EHTAINEH )

IIpomexyTouynas arrecTanus (IK3aMeH)

OK 01
OK 02
OK 04
OK 07




Bcero

144




3. YcioBus peajiu3anuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJIMHbBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecreYeHu 0

Kabuner «buonorum», oOcCHamleHHBIM 00OOpymoBaHuWeM: MebOenb, JOCKa, Mell,
HarjsiiHple  TocoOust  (KOMIUIGKTHI — y4eOHBIX — TaOiWil,  IUIAKaTOB),  TEXHUYECKHUMHU
cpeacTBaMu  OOyueHHs:  KOMIIBIOTEp C  yCTPOMCTBaMHM  BOCHPOM3BEACHHUS  3BYKQ,
IPUHTEP, MYJIbTUMENA-TIPOEKTOP C SKPAHOM, yKa3Ka-IPE3EHTEP Ul IPE3CHTALI.

Jlaboparopusi,  ocHamieHHass  OOOpyAOBaHHMEM  JUISI ~ TPOBEINCHUS  3aHATHU:
MHUKPOCKOIIBI, CEKYHJOMEp, TOHOMETp, JlabopaTropHas mocyna (MpOOUpPKH, TOACTaBKU
JUIs  TpOOMPOK, NHHIETHl, IECOK, CTYNKH C MECTHKaMH, IpPEJAMETHbIE M IOKPOBHBIC
CTeKJIa, CTEKSIHHbIE MAJOYKH, NpenapoBajibHble  WIVBI, (QUIBTpOBaJbHAsA  Oymara
(canderkn), crakaHbl) TUNEPTOHWYECKUH pPACTBOp Xjopuna Harpus, 3%-HBIA pacTBOp
MEPOKCHa BOAOPOJA, PAacTBOp HWoja B WOAMCTOM KalWH, TIUICPUH, KIyOHU KapTodes,
JUCT D3JIOJEH KaHAJACKOW, IuloA psAOMHBI OOBIKHOBEHHOM (psAOMHBI WJIM TOMaTta), JyK

penyarblii, pa3BeIcHHbIE B BOJIE APOXIKN);

3.2. UudopmannoHHoe odecnevyeHne 00yueHust

3.2.1. OcHOBHBIE TEYATHDBIE H3TAHUSA
1. Koncrantunos B.M. u ap. buosorust miga npodeccuil U crenuanabHOCTENH TEXHUYECKOTO
U €CTECTBEHHO-HAY4YHOro INpoduieil: ydeOHUK Ui CTYIEHTOB IpOQecCHOHATBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBauBaromx npodeccuu u cnennansHoctu CI10. —M., 2017

2. YeOpmme H. B., I'punesa I'. I'. Buomorusi: yueOHHMK Uil CTYIEHTOB IPOQEeCcCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3anuii, ocBauBaromux npodeccuu u crnenuansHoctu CII0. — M., 2017

3. benses JI.K., Apimimmn .M., Ky3nenosa JI.H. u ap. buonorus (6a3oBslit ypoBens). 10 kiacc.
—M., 2014.

3.2.2. JlonoJiHUTEIbHbI€ HCTOYHUKH
1. Koncrautunos B.M. Ps3anoB A.I'., @aneesa E.O. O6mias 6uosorus, M: Akanemust ,2006

2. MamonToB C.I'., 3axapoB B.b., Ko3znosa T.A. buonorus: yaeOHUK UTsl Ty, YUpeKISHUN
BhIcHI. 0Opa3oBanus (6akanaBpuar). — M., 2014.

3. Hukutunckas T.B. buonorus: kapManHblii cipaBoyHuK. — M., 2015.

4. Cyxopykosa JI.H., Kyaumenko B.C., iBanoBa T.B. buonorus (6a3zoBsiii yposens). 10—11
ki1acc. — M., 2014



4. KoHTpPoJb M OlleHKA Pe3yJbTaTOB OCBOCHUS 001Ie00pa3oBaTe/IbHOM
TUCHMILTHHBI

KOHTpOHB M OLICHKA PACKPBIBAIOTCA YCPE3 NUCHUILNIMHAPHBIC PC3YJIbTAaThl, YCBOCHHBIC 3HAHUA U

IpUOOpETEHHbBIE

CTYJACHTAaMH YyMEHHUS, HalpaBJeHHble Ha (QOPMHpPOBaHHE OOIMX U
npodecCHOHATIBHBIX KOMIIETEHIINH

Oobwmas/mpod Pasjnen/Tema Tun oueHoYHbIX
€CCHOHAJIbHA MeponpusTHI
|
KOMIIeTEeHIUS
Pa3nea 1. Knerka - KonTponbnas padota "MosekynspHblIii
CTPYKTYPHO- YPOBEHb OPraHU3aLUU KUBOTO"
dyHkmMoHaNBLHAS
e/IMHHUIIA )KUBOT0
OK 02 Tema Nel.1. 3anonHenue TabJIUIBI C OUCAHUEM
buonorus kak Hayka METO/I0B MUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBAaMU U HEAOCTAaTKaMH.
3anonHenue Tadnuibl «BKiiaa yueHbIX B
pa3BUTHE OHOJIOTHI
OK 01 Tema Nel.3. 3anoJHeHne CPaBHUTEIBHON TaOIUIIBI
OK 02 Buonornuecku BaxHble CXOJICTBA U PA3NHYUN KUBOTO U HE KUBOTO
OK 04 XUMUYECKUE COEAUHEHNS @poHTaNBHBIN OMPOC
[ToaroroBka yCTHBIX COOOIICHUH C
npe3eHTaHeH
Brinonnenue u 3amura 1abopaTOpHBIX
pabot: «Onpenenenne Butamuta C B
NPOAYKTaxX MUTAHUA,
«I'uppodunsHO-THAPODHOOHEIE CBOMICTBA
JIMIUOBY
0K 01 Tema Nel 4. OnennBaemas TUCKyCCHUs 10 BOIIPOCaM
OK 02 CrpykypHO-() yHKITHOHAIbHAS JICKIHH
OK 04 PazpaboTka MEHTaIbHOM KapThl IO
OpraHu3aIus KJIETOK
KJIACCU(PUKAINH KJIETOK U UX CTPOCHUIO
HaIpo- U SYKapUOTUUECKHUX U T10 I[apCTBam
B MUHHU T'pYIIAax
Brinonnenue u 3amura 1a00paTopHBIX
pabor:
«CTpoeHue KIeTKH (pacTeHusl, )KUBOTHBIE,
rpuOBI) ¥ KJIETOYHBIE BKIIOYCHHS (Kpaxmal,
KapOTHHOMIBI, XJIOPOIIJIACTHI,
XPOMOTLIACTHI)»,
«IIponutiaeMocTs MeMOpaHsbI (TIJIA3MOITH3,
JIETIIIa3MOJIH3 )»
0KO1 Tema Nel.5. CtpykrypHo- OpOHTAIBHBIN ONIPOC
OK 02 (GyHKIIMOHAIbHbIE Pa3pabotka rioccapus
(dbakTOpbI HACTIEICTBEHHOCTH Pemrenue 3anau Ha onpeneneHue
MIOCJIEZIOBATEILHOCTH HYKJIEOTH/I0B
OK 01 Tema Nel.6. @poHTaIBHBINA ONIPOC
OK 02 [Ipoueccsl MaTpU4IHOTO Tect «IIponeccel MATPUYHOTO CUHTE3 A




CUHTE3a Pemenue 3anay Ha onpenenenme
MOCJIeI0BATETLHOCTH aMUHOKHUCIIOT B
MOJIEKYJIe OenKa
Pemenue 3agau Ha onpenenenne
MOCIIEI0BATEIbHOCTH AMUHOKUCIIOT B
MoOJIEKyJie OesKa B Cilydae H3MEHEHUS
nocieaoBaTeabHOCTH HyKieoTnaoB JIHK
OK 02 Tema Nel.7. @poHTaIBHBIN OIIPOC
OK 04 Heknerounsie GopMpl xku3an | [IOATOTOBKA YCTHBIX COOOIICHMUI C
npe3eHTanuen (BUpycHbIe U
OaktepuanbHble 3a00seBanus. O0muMe
IPUHLIUIIBI UCTIOJIb30BAHUS JICKAPCTBEHHBIX
BemiecTB. OcoOEHHOCTH MPUMEHEHUS
AHTUOMOTHKOB)
OK 02 Tema Nel.8. @poHTaTBHBIN OIIPOC
OOMeH BelecTB U 3arosHeHNEe CPaBHUTEILHON TaOIHIIBI
MpeBpalleHHe YHEPTUU B XapaKTePUCTHK TUIIOB 0OMEHa BEIIECTB
KJIETKE
OK 02 Tema Nel.9. OO0cyx1eHre TI0 BOIIPOCaM JICKIHH
OK 04 JKvi3HEeHHBII LUK KIETKH. Pa3paboTka n1eHTHI BpeMEHU KU3HEHHOTO
Muro3. Meiio3 LUKJIA
Paspnen 2. Crpoenue u KonTponbnas pabora "Crpoenue u
(GyHKIIUM OpraHu3zMa (GyHKINU OpraHu3Ma
OK 02 Tema No2.1. OtieHrBaeMas TUCKYCCHUs
OK 04 Crpoenue oprannsma Pa3paboTka MeHTaIbHON KapThl TKaHEH,
K 3.2 OpPraHOB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHust, )KHUBOTHBIE, YEJIOBEK) C KPATKOM
XapaKTePUCTUKON UX (YHKIUN
HOI{FOTOBKa " NpEACTAaBJICHUEC YCTHBIX
cooOIieHuit ¢ mpe3eHTanyell (MMMYHHTET,
I/IH(l)eKLII/IOHHble 3360J’ICB3.HI/I$[, SNUACMHUH,
BaKITMHAIINS)
OK 02 Tema Ne2.2. OpOHTATBHBIN OMPOC
DopMbl pa3MHOKEHUS 3anonHeHue TabIuIbl ¢ KPaTKOM
OpraHU3MOB XapaKTEePUCTUKON U IpuMepaMu popm
Pa3MHOXKEHHUS OPTaHU3MOB
OK 02 Tema Ne2.3. Onrorenes Pa3paboTka 1eHTHI BpeMEHHU C
OK 04 JKUBOTHBIX U YEJIOBEKA XapaKTEPUCTUKOU 3TAallOB OHTOI€HE3a
OTZIEJILHOM T'PYNION JKUBOTHBIX U YEIOBEKa
110 MUKpOTpynnam
Tect/ompoc
OK 02 Tema Ne2 4. CocraBiienne >KU3HEHHBIX ITNKIOB
OK 04 OHTOreHes3 pacTeHuit pacTeHuii 1o ornenam (MOXOBUIHBIE,
XBOIIEBUIHBIC, TATTOPOTHUKOBUIHBIC,
r0JIOCEMEHHBIE, MOKPHITOCEMEHHbBIE
OK 02 Tema Ne2.5. Pa3pabotka rioccapus
[IK 3.2 OcHOBHbIE IOHATHUS TeHETUKU | TecT
OK 02 Tema Ne2.6. @poHTAIBHBINA ONIPOC
OK 04 3aKOHOMEPHOCTH Tect o Bompocam JeKIUU
I1K 3.2 HACJICIOBAHUS Pemenue 3agau Ha onpeneneHue




BEPOATHOCTHU BOSHUKHOBCHUA
HACJICACTBCHHBIX NPHU3HAKOB IIPU MOHO-,
au-, HOJ'II/IFI/I6pI/II[HOM H aHAJIM3HUPYIOLIEM
CKpCIIMBaHHuU, COCTABJICHUC
TCHOTUITMYCCKUX CXEM CKPCIIMBAHMNA

OK 01
OK 02

Tema No2.7.
Bs3aumozeiictBue reHoB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX MMPU3HAKOB IIPpU
Pa3JIMYHBIX TUIAX B3aMMOJEHCTBUS '€HOB,
COCTABJICHHE T€HOTUIIMYECKUX CXEM
CKpEUIMBaHUs

OK 01
OK 02
[IK 3.2

Tema Ne2.8.
CLemieHHOe HaclIEIOBAHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHMS
HACJICACTBCHHBIX ITPHU3HAKOB IIPHU
CLEIJIEHHOM HacJIeI0BaHUU,COCTABICHUE
TCHOTUITMYCCKUX CXCM CKPCIIUMBAHUA

OK 01

Tema Ne2.9.

Tect

OK 02

I'eneTuka nona

Pa3zpabotka rioccapus

Penienue 3a1a4 Ha onpeesieHue
BCPOATHOCTU BO3BHUKHOBCHUA
HACJICICTBEHHBIX MTPU3HAKOB, CLICTUICHHBIX
c

MI0JIOM, COCTABIIEHUE T€HOTUITUYECKUX CXEM
CKpelUBaHUA

OK 01
OK 02

Tema Ne2.10.
I'eneTnka uenoBeka

Tect

Pa3zpabotka rinoccapus Pemenue 3amay Ha
onpeJereHue

BEPOSITHOCTH BOSHHKHOBCHHS
HACJIEJICTBEHHBIX MPU3HAKOB, UCIIONB3YS
METO/bI TEHETHKH YEJIOBEKA, COCTABJICHUE
TeHOTUITUYECKIX CXEM CKpEIIMBAHU
[ToaroroBka yCTHBIX COOOIIEHUH C
npe3eHTalrel 0 HacaeICTBEHHBIX
3a00JI1eBaHUIX YEIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTH
WU3MEHUYUBOCTH

Tect

Pemenue 3agau Ha onpeneneHne Tuna
MYTalLlMH IIPU NIepeaye HacIeACTBEHHBIX
MPU3HAKOB, COCTABJICHHE T€HOTUITUYECKUX
CXEM CKPEIIMBAHUS

OK 01

Tema Ne2.12.

Tect

OK 02

CCJ'IGKI_II/ISI OpraHu3mMoB

Pa3paboTka rioccapus

Pemenue 3agau Ha onpeneneHne
BO3MO>KHOT'O BO3HUKHOBEHUS
HACJICACTBECHHBIX HpI/ISHaKOB I10 CCJICKIINU,
COCTAaBJICHHE TEHOTUIIMYECKUX CXEM
CKpEIIMBaHUs




Pa3nen 3. Teopusi 3BoJIIONNH

KontponbHas padota "Teopernueckue
ACIEKTHI YBOJIIOLIMHN JKU3HM Ha 3emire"

OK 02 Tema 3.1. OpOHTATBHBIN OMPOC
OK 04 Hctopus 3BOIIOIIMOHHOTO Pa3zpaboTka eHThl BpeMEHH pa3BUTHSA
y4eHUs 9BOJIIOLIMOHHOT'O YUEHHUSI
OK 02 Tema 3.2. @poHTaIBHBIN OIIPOC
MuKkpo3BOIOLUS Pa3paboTka riioccapusi TEpMHHOB
OK 02 Tema 3.3. OnenuBaemas IUCKycCUs
MakposBosnronus Pazpabotka rioccapusi TEpMUHOB
OK 02 Tema 3.4. OpOHTATBHBIHN OMPOC
OK 04 Bo3HukHOBEHME U pa3BUTHE [ToaroToBka u mpeACTaBICHUE YCTHOTO
JKU3HU Ha 3emJie COOOIIIEHUS U JICHTHI BpEMEHHU
BO3HUKHOBEHUS U Pa3BUTUS KUBOTHOIO U
pacTUTEIBLHOTO MUpa
OK 02 Tema 3.5. OpoHTATBHBINA OITPOC
OK 04 [TpoucxoxaeHue yenoBeka - Pa3paboTka 1€HT BpeMEHU U MEHTaIbHbBIX
aHTPOIIOreHe3 KapT Ha BBIOOD:
"DBOJIIOIMSI COBPEMEHHOTO UeJioBeKa',
"Bpems u myTH paccesneHus 4eI0BeKa o
ianere", "BiusHue reorpadudeckoit
cpeabl Ha MOpP(OJIOTHIO U (PU3NOJIOTHIO
yeJioBeka',
"UenoBeueckue pachl”, 00CyKJIeHIE
Paznen 4. dxonorus KonrtpoabHnas padora "Teopernueckue
acleKThl IKo10run"
OK 01 Tema 4.1. Tect no skon0rHyeckuM (pakropam u
OK 07 Dkojnorudeckue GpakTopsl U cpeliaM >KU3HU OpraHu3MOB
CpeJbl JKU3HH.
OK 01 Tema 4.2. CocraBieHre CXeM KpyroBOpOTa BEILLECTB,
OK 02 [MTomynsius, coobiecTna, UCIIONIb3Ysl MAaTEPUAIIBbI JIEKIIUU
OK 07 HKOCHCTEMBI Pemenue npakTuKo-OpueHTUPOBAHHBIX
pacueTHBIX 3aJaHUM 10 MIEPEHOCY BELECTBA
1 DHEPTUH B SKOCUCTEMAX C COCTaBJIECHHE
TpoduUecKux Lenei u nupamu; OnomMaccsl
Y DHEPTUHU
OK 01 Tema 4.3. OuenuBaemasi TUCKyCCuUs
OK 02 buocdepa - rnobanbHas Tecr
OK 07 JKOJIOTHYECKAs] CUCTEMA Pemrenne npakTMKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3a7a4 Ha ONPEEICHHUE
IJI0LIAAN
HACaKACHUH JIJIsl CHUKEHUS! KOHLIEHTpAIUU
YIJIEKUCIIOTO Ta3a B aTMocdepe CBOEro
pEeruoHa NpoKMBaHUS
OK 01 Tema 4.4. Tecr
OK 02
Bnusiaue aHTPOIIOTEHHBIX | Perienne npakTHKO-OpUEHTUPOBAHHBIX
SE 3471 dakTopoB Ha 6nochepy pacUYEeTHBIX 3aJIaHUM 110 COXPAHEHUIO

MIPUPOAHBIX PECYPCOB CBOETO PErMOHA
MIPOKUBAHUS




OK 02

Tema 4.5.

OnenuBaemas IUCKycCus

8§ 8‘7‘ BiisHME COLUAIBHO- BrInonHeHus: IpakTUYECKUX 3a/1aHNMN:
"
9KOJIOTUYECKHX (DAKTOPOB Ha OmpezeneHne CyTO4HOro parnoHa
n
3/I0POBBE YEIIOBEKA IIATaHWA ™,
"Co3nanne MHAMBUAYAIbHOU MaMATKH 10
OpTraHU3aINH PAIMOHATBEHON (PU3HUECKON
AKTUBHOCTH"
Boinonnenue nabopatopHoit paboThl Ha
BBIOOD:
"YMcTBeHHas paboTOCIOCOOHOCTH",
"Brnussaue abuotudeckux GakTopoB Ha
YyesoBeKa(HU3KUE U BHICOKUE
TeMIiepaTypbl)"
IIpodeccnonanbHo- 3amura Keiica: mpeICcTaBIeHHe Pe3yIbTaTOB
OPUEHTHPOBAHHO peleHus: KecoB (BBICTYIIJICHHUE C
coJepiKaHue MIPE3CHTAILIUECH )
Pa3nena 5. buoJsorusi B :Ku3HU
OK 01 *Tema 5.1 Brinonnenue kelica Ha aHAIU3
OK 02
4 brorexHonOrny B )KU3HU HH(bOpMAIH
OK 0 KXKJI0T0 0 Hay4YHBIX JOCTHKECHHIX B 00JaCTH
K 3.2 FEHETUYECKUX TEXHOJIOTUM, KIETOYHOU
b
WH)XCHEPUH, MUIIEBBIX OMOTEXHOJIOTUH (TI0
rpyIam), IpeICTaBICHUE PE3yIbTaTOB
pelIeHus KeMcoB
OK 01 Tema 5.2.3. Brimonnenue kelica Ha aHaIU3
OK 02
OK 04 BHOTEXHOJIOTUH U PaCTeHHS uHpopMAIH
0 Pa3BUTUU OMOTEXHOJIOTHI C
IIK 3.2 UCTIONIb30BaHUEM pacTeHUH (10 TpyIam),
MIPEACTABICHUE PE3yIbTATOB PEIICHUS
KENCOB
Pa3nen 6 [IpencraBnenue pe3yabTaToOB BBIITOJIHEHUS
Buojykosioruyeckue y4eOHO-UCCIIEI0BATEIBCKUX MTPOSKTOB
HCCJIeIOBAHNS (BBICTYIIIIEHUE C TIPE3CHTAINEH)
OK 01 Tema 6.1. Brimonnenue nabopatopHbsIx paboT Ha
OK 02 OCHOBHBIE METO/IBI BBIOOp
OK 04
OMOIKOTOTUUECKUX B MEHHIPYIIIAX:
OK 07 HCCIEe0BaHUuN

1. Brnusaue TemMneparypsl Ha pocTa U
(hU3HONTOTHYECKYI0 aKTUBHOCTh
JIPOXOKEBBIX KIIETOK

2. BrnusHue yrieBoJoB Ha POCT U

(hbU3HOIOTHYECKYIO
aKTUBHOCTb TPOXIKEBBIX
KJIETOK

3. CoueTtaHHOE BIUSHHE TEMIIEPATYPHI U
YTJIEBOJIOB HA POCTa U
(U3NOTOTHYECKYIO
AKTUBHOCTBH JIPOXIKEBBIX KIIETOK




OK 01
OK 02
OK 04
OK 07

Tema 6.2

buoskomornueckuii
AKCIIEPUMEHT

BrinonHenue yaeOHO-HCCIe10BaTeIbCKOTO
IIPOEKTA Ha BbIOOD:

1. Ouenka kauecTBa aTMOC(HEPHOTO
BO3/yXa

2. OreHKa Ka4ecTBa MOYB METOJIOM
dbuToTecTUpoBaHUs

3. Omnenka kadecTBa BOJ| IOBEPXHOCTHBIX
BOJIOEMOB 110 OPTaHOJIEITUYECKUM U
(U3HKO-XMMHYECKUM CBOHCTBAM

4. Bnusaue [1AB Ha pocT u pa3BuTHe
CEMsIH BBICIIUX PACTEHUU

5. BnusiHMe cosieBOro 3arps3HEHMsI Ha pOCT
Y pa3BUTHE CEMSH BBICIINX PACTCHHM

OK 01
OK 02
OK 04
OK 07

IIpome:xkyTouHasi aTTecTanus
(3x3ameH)

BrinonHenne 3x3aMeHalMOHHBIX 3aJaHui




INPUMEPHBIE TEMbI PE®EPATOB (1OKJIA1OB),
NHANBUAYAJIBHBIX ITPOEKTOB

Knetounas Teopust ctpoeHus opranu3MoB. FICTOpHs U COBPEMEHHOE COCTOSTHHE.

Hacnencreennas nHpopManus 1 nepeada ee U3 NOKOJICHUS B TOKOJICHHE.

JpamaTuueckue CTpaHULbI B UCTOPUU Pa3BUTHUS TCHETUKU.

VYcnexu cOBpeMEHHOM FeHEeTHKU B MEAULIMHE U 3APaBOOXPAHEHUH.

Hcropus pazsutus 3BonronMoHHbIX uaei Ao Y./lapsuna.

«Cuctema npuponsi» K.JIuHHes 1 ee 3HaYeHUE 1S pa3BUTUS OHOJIOTHH.

CoBpeMeHHbIE IPECTABICHUS O MEXaHIU3MaX M 3aKOHOMEPHOCTSX 3BOJIIOLIUH.

CoBpeMeHHBIE TIPEACTABICHUA O 3apOXKACHHM JXKH3HH. PaccMOTpeHHE M OLCHKAa pa3/IMdHBIX THUIIOTE3
MPOHCXOXKICHHS

CoBpeMeHHBIH 3Tall pa3BUTHA denoBedecTBa. UYenoBeueckue pacsl. OmacHOCTh pacu3ma.

BoszeiicTBue 4enoBeka Ha MPUPOLY HA PA3IMIHBIX ITaNax pPa3BUTHS YEIOBEYECKOT0 OOIIECTBA.

Bimsiaue okpysKkarolien Cpesibl U €€ 3arpsA3HeHUs Ha Pa3BUTHUE OPraHU3MOB.

Bnusane KypeHus, ynoTpeOIeHHS aqKorois W HAapKOTHKOB POAMTEISIMH Ha 3MOPHOHAIBHOE Pa3BHUTHE
pcOeHKa.

BuramuHsl, (hepMEHTBI, TOPMOHBI M UX POJIb B Opranu3me. HapymieHus npu ux HeJocTaTke U U30BITKE.
[TpuuuHbI U rPaHUILBl YCTOHYUBOCTH OMOC(EPHI K BO3AECHCTBUIO IESITENEHOCTH JIOACH.

BroneHo3s! (9KOCHCTEMBI) Pa3HOTO YPOBHS M HX COMNOIYMHEHHOCTh B TIJIOOAJBHOH AKOCHUCTEME —
6uocdepe.

BupoBoe u skonorudyeckoe pazHooOpaszue OMOLEeH03a KaK OCHOBA €r0 YCTOHYHBOCTH.

[oBbImenne NpoIyKTUBHOCTH (POTOCHHTE3A B HCKYCCTBEHHBIX 3KOJIOTHYECKHUX CHCTEMaX.

PasnuuHsble 3K010rHYecKe MTUPaMHUIbl U COOTHOLIEHHSI OPTaHM3MOB Ha KayKIO! HX CTYIEHH.

[TyTy noBeIIIeHUS] OHOJIOTMYECKOH POYKTHBHOCTH B ICKYCCTBECHHBIX 9KOCHCTEMAX.

Pone mpaBUTENBECTBEHHBIX M OOIIECTBEHHBIX SKOJOTMYECKUX OPTaHHM3aIMi B COBPEMEHHBIX Pa3BHTBIX
CTpaHax.

PanyoHanpHOe HCIIONB30BaHUE W OXpaHa HEBO30OHOBJISIEMBIX MPUPOIHBIX PECypcoB (Ha KOHKPETHBIX
pUMepax).

OmnacHocTh ro0aNIbHBIX HapylieHuil B Onocdepe. O30HOBBIE «ABIPBI», KUCIOTHBIE NOXKIH, CMOTH M HX
MpeO0TBpAICHHUE.

DKOoJIOrHYeCKUe KPU3KCHI M DKOJIOrnueckue karacTpodsl. [IpenoTBpaiienne nx BOSHUKHOBEHHUS



