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PACCMOTPEHO COTI'JTJACOBAHO

Ha 3acenanuu LK 3am. nupekropa no YMP
00111600pa30BaTEIIbHBIX,

€CTECTBCHHOHAYYHBIX

Y TYMaHUTAPHBIX AUCLUUTUINH

[Tporpamma yueOHoM muctumimabl OO/ly.11 Buosnorus pa3paboTaHa B COOTBETCTBUU C
npukazoM MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1.
N413 "OO6 yrBepxkacHUN (eaepabHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
cpenHero oOuiero oopasoBanus" (C U3MEHEHUSIMU U JOMOJIHEHUSIMU) U 3apPETUCTPUPOBAHHOTO
MunuctepcrBom toctunuu Poccuiickoit @enepanuu 07 urons 2012 r. (Peructpanumonnsiii Ne
24480), B cooTBeTcTBUU C TpeOoBaHUAMH DeepanibHOr0 rocyaapCTBEHHOT0 00pa3oBaTEIbHOTO
CTaHJapTa CpeaHero MmpoecCHOHATBFHOr0 o0pa3zoBanus no crnenuanbHocTd 35.02.12 CamoBo-
mapkoBoe M JaHAmadTHOE CTPOUTENBCTBO, YTBEPKIEHHOTO MpUKa3oM MUHHCTEpCTBA
npocsemieHnst PO ot 5 mas 2022 . N 309 "O6 yrBepxkaeHuu ¢GeaeparbHOro rocy1apCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CPEIHEro NMpodecCHOHANBHOTO 00pa30BaHUs MO CIEUUATBLHOCTH
35.02.12 CanmoBo-mapkoBoe M JIaHAMA(PTHOE CTPOUTEIBCTBO" M  3apETUCTPUPOBAHHOTO
MunncrepctBoM octuiud PO 9 uronst 2022 r. (Perucrpannonnsiii N 68818), Ha ocHOBaHMM
[TpumepHoil pabouelt mnporpamMmbl 001€00pa3oBaTeNbHON AUCUMILINHBL «buonorun» s
npodeccuoHanbHBIX 00pa30BaTeNbHBIX Opranu3anuii, pazpadorannoit ®I'bOY IO «Mucturyr
pa3BuTHs nnpodeccoHaIbHOTO 00pa3oBaHus» (6a30BbIi YpOBeHb BapHaHT 2) (mpoTokod Nel4 ot

30.11.2022r.).

Opranu3zanus-pa3padoTUuK:
['ocymapcTBeHHOE OFOKETHOE MTPO(hecCHOHATbHOE 00pa30BaTebHOE YUpexkIeHHe MOCKOBCKOM

obnactu «CeprueBo-Ilocaackuit KommemK»

ABTOp-pa3pabOTUHuK:
Mansimea Onbra MuxaiinoBaa - mnpenogasarens ['BIIOY MO «Ceprueso-Ilocanckmii

KOJIIIC K>
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1. O6mas xapakTepucTuKa padoyeii mporpaMMbl 00111e00Pa30BaTEIbHON THCIMIINHBI
«BHOJIOTI' U5

1.1. MecTo ucuMIIMHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammbl CIIO:

OOmeobpa3oBarenbHas AUCHUIUIMHA «bBHOJOTH» SBIsSETCS 00s3aTENbHON YaCThIO
00111600pa30BaTEIBPHOTO MHUKJIA 00pa3oBaTeabHOM mporpaMmbl B coorBeTcTBUU ¢ PI'OC CIIO no
35.02.12 CanoBo-niapkoBo€ | JIaHmadTHOE CTPOUTEIBCTBO.

1.2. llenu u nui1aHupyeMble pe3y/JbTAThl 0CBOCHHUS THCIUIIIUHBI:

1.2.1. Heau JUCUMILINHBI

Heab: popMupoBanre y 00yJarOIIMXCsl CUCTEMBI 3HAaHUH O Pa3IMYHBIX YPOBHSX JKU3HU CO
3HAHUEM COBPEMEHHBIX TMPEACTABICHUI O KUBOW TMPHUPOJIC, HABBIKOB IO MPOBEACHUIO
OMOJIOTUYECKNX WCCICOBAHUNM C COOJIIOJICHUEM O3TUYECKUX HOPM, apryMEHTHPOBAHHOMN
JTUYHOCTHOMN TIO3UIIMH 110 OEPEeKHOMY OTHOIIICHHIO K OKPYKAIOIIEeH cpeie.

3agauun:

* ony4yeHue GpyHIaMEeHTAIbHBIX 3HaHUH 0 Ouonornyeckux cucremax (Knerka, Opranusm,
[Momymsiusi, Bun, Dxocucrema); UCTOPUM Pa3BUTHS COBPEMEHHBIX MPEICTABICHUN O >KUBOM
MPUPOJIC, BBIIAIOIIMXCS OTKPBITHSIX B OMOJOTMYECKON HaykKe; poJid OMOJIOTMYECKOW HayKH B
(GOpMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHUHBI MHUPA; METOJaX Hay4yHOTO
IMO3HAHUS;

* OBJIQJICHUE YMEHUSIMH JIOTUIECKH MBICIIUTh, 00OCHOBBIBATH MECTO M POJIb OMOJIOTHUIESCKUX
3HAHUM B MPAKTAYECKOM AEATEIbHOCTH JIHOJICH, PA3BUTHU COBPEMEHHBIX TEXHOJIOTUI; ONPEIEIIATh
JKHUBBIE 00BEKTHI B IPUPO/IC; IPOBOIUTEH HAOIIOCHUS 32 SKOCHCTEMaMHU C IEJIbI0 UX ONMHUCAHUS U
BBISIBJICHUSI ©CTECTBCHHBIX M AHTPOINOTCHHBIX M3MEHEHWW; HaxOJUTh W aHaJIU3UPOBATh
HH(pOpPMAIIHIO O KUBBIX 00BEKTaX;

* pa3BUTHE MO3HABATENHHBIX HHTEPECOB, HHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
oOyJaromuxcsi B mporecce M3y4eHHs OMOJOTHYECKHX SIBICHUN; BBIJAIOIIUXCS JAOCTHKCHUN
OMOJIOTHH, BOILIEAIINX B OOIIEUYETIOBEUYECKYIO KYJIbTYPY; CIOXKHBIX W MPOTUBOPEUUBBIX IMyTEH
Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISIIOB, UJIEH, TEOPUM, KOHIIETITUH, TUIIOTE3 (O CYIIIHOCTH U
MIPOUCXO0KICHUH KU3HU, YEJIOBEKA) B X0J1€ PaOOTHI C pa3IMUYHBIMU UCTOUYHUKAMU WH(OpPMAIINN;

* BOCINUTaHHE YOSXKICHHOCTH B HEOOXOAUMOCTH TIO3HAHUSA JKHUBOM TIPHUPOJIBI,
HEOOXOUMOCTH PAIOHATBHOTO MPUPOAONOIB30BaHuUs, OEPEKHOTO OTHOUICHHUS K MPUPOJIHBIM
pecypcam U OKpyXKarolleii cpezie, COOCTBEeHHOMY 3[J0POBBIO; YBaXKEHHS K MHEHHIO OTIIMIOHEHTA MPU
00CyXJIeHUU OUOJIOTMYECKUX MPOOIIEM;

* UCIOJB30BaHUE MPHOOPETEHHBIX OMONOTUYECKUX 3HAHUN W YMEHHHl B MOBCEIHEBHOM
JKU3HHU JUTsl OIIEHKHU TIOCTIEJCTBUUA CBOEHM AEATEIHHOCTH (M JEATEIBbHOCTH APYTHX JIIOJACH) Mo
OTHOIIICHUIO K OKPYXaIoIel cpeie, 3J0POBBI0 JIPYTUX JIIOACH M COOCTBEHHOMY 370pPOBBIO;
000CHOBaHUE U COONMIOZICHUE Mep MPODUIAKTHKY 3a00JIEBaHMM, OKa3aHUE TTEPBOM MOMOIIH MPH
TpaBMax, COOJIIO/ICHNE TTPaBUJI TIOBEICHHS B TIPUPOJIE.

1.2.2. [lnannpyemblie pe3yJIbTAThI OCBOCHHS 0011e00PA30BaATEIbHON TMCHMILUINHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue AUCHUIUINHA UMeeT mpu popmupoBannu u pazsutuu OK u ITK



Koa u HamMeHOBaHHe
(popmupyembix
KOMIIeTeHITU I

Hﬂaﬂl/lpyeMbIe pe3yabTaTbl 0CBOCHUA JUCHUIIMHBI

Oo6mme

JAucnunanHapHsie

OK 01. Brioupats
CHOCOOBI pelIeHHs
3aja4

PO eCCUOHATTEHOM
JeSITeNbHOCTH
MPUMEHHTENLHO K
Pa3INIHBIM KOHTEKCTaM

B 4yacTd TPy/10BOr0 BOCIIMTAHHUS:
- TOTOBHOCTH K TPYAY, OCO3HAHHE
TPYI0JIO0HE;

- TOTOBHOCTh K aKTHBHOH JESATEIbHOCTH TEXHOJOTHYECKOM U

IOCHHOCTU MAaCTCpPCTBA,

COLIMAJIPHON  HANpaBJICHHOCTH, CIOCOOHOCTh  HMHHUIMUPOBATH,
TJIAHUPOBATH U CAMOCTOSTEBHO BBITIONHATH TAKYIO AESITEIHHOCTH;

- HHTEPEC K Pa3IUIHbIM cepam npodeccHOHATFHON AeITeIHbHOCTH,
OBnaneHue  YHUBEPCATbHBIMH  yUEOHBIMH  II03HABaTEIIBHBIMHU
EUCTBUSIMU:

a) 0a30Bble JJOTHYECKHUeE JeliCTBUS:

- CaMOCTOSTENFHO (OPMYITHUPOBATh W aKTyalU3UPOBAThH MPOOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIWBaTh CYIICCTBEHHBIA TNPU3HAK WM OCHOBaHUS IS
CpaBHEHUs, KTaccupuKauu u 00001eHs;

- OIIPENEIATh LU ACITEIBHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTCPUHU
UX JIOCTHKCHHS,

- BBISBIISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHMBATH COOTBETCTBHE
PE3YJIbTATOB 1IEJISIM, OILICHUBATH PUCKH TIOCIICICTBUH IEATEIBHOCTH;
- pa3BHBaTh KPEATUBHOE MBIIUICHUE MPU PEUICHUH KU3HECHHBIX
po0iieM

0) 0a30BbIE HCCIEN0BATEIbLCKHE NeHCTBHUS:

- BIAJCTh HAaBBIKAMH Y4e€OHO-HCCIIEJO0BATEIbCKOH M TPOCKTHOMN
JeSTeIbHOCTH, HABBIKAMU pa3pelieHus npooiem;

- BBIABIATH IPUYMHHO-CJICACTBEHHBIC CBS3HM M aKTyaJIH3HpPOBATh

3aavy, BbIABUTATh TUIIOTE3Yy €€ PCUICHUA, HAXOAUTb apryMCHTHBI AJId

- chopMHUPOBAHHOCTh 3HAHMHA O MECT€ W POIHM OHOJIOTHH B
CUCTEME €CTCCTBCHHBIX HAyK, B (DOPMHPOBAHHU COBPEMEHHOMN
€CTCCTBCHHOHAYYHON KapTHHBI MHUpPa, B TMO3HAHUM 3aKOHOB
OPUPOABl W PEIICHHH >KHU3HEHHO

BAXXHBIX COIMAJIbHO-

9THYECKUX, DJKOHOMHYECKMX, JKOJIOTHYECKHX  IMpodieM
YeJIOBEUYECTBA, & TAKXKE B PELICHUH BOIPOCOB PAIMOHAIBHOTO
MPUPOAONOIb30BAaHMUS; B  (OPMHUPOBAHMUM  LIEHHOCTHOTO
OTHOLICHUS K TIPUpONE, OOILECTBY, YEJIOBEKY; O BKIAJC
POCCUICKHUX M 3apyOeXHBIX YUECHBIX - OMOJIOTOB B Pa3BUTHE
OHOJIOTHH,

- YMEHHE BJIaIeTh CUCTEMON OMOJIOTMYECKUX 3HaHUH, KOTOpast
BKJIFOYAET:

OCHOBOTIOJIAraIe OWOJOrHYeCKHe TEPMUHBI W TIOHSTHS
(>Ku3HB, KI€TKa, TKaHb, OpraH, OPraHW3M, BHI, MOIYJISIHA,
3KOCHCTEeMa, OMOIICHO3, Ouocdepa; MeTadoJIM3M, TOMEOCTa3,
KJICTOYHBIH HMMMYHHUTET, OWOCHHTE3 Oejika, OWOMOIIMMEPHI,
JUCKPETHOCTh,  CaMOpPETYJISIIUs,  CaMOBOCIIPOU3BECHHUE,
HACJIEJICTBEHHOCTh, M3MEHUYNBOCTbh, 3HEPTr03aBUCUMOCTh, POCT
U pa3BUTHE);

Ouosoruueckue Teopuu: kierouHas Teopust T. [lIBanna, M.
neiinena, P. Bupxoga; KJIOHATbHO-CEJICKTUBHOT'O
nmmyHureta II. Opmux, WM.M. MeuHnkoBa, XpoMOCOMHas
Teopus HacneacTBeHHOCTH T. MopraHa, 3aKOH 3apObIllI€BOrO
cxoactea K. bopa, sBomonuonHas teopus Y. [lapsuHa,
CHUHTETHYECKas TEOpHs HBOJIOLNH, TeOpusi aHTpororenesa Y.
Hapsuna; Teopus Ouoreoneno3a B.H. Cykauéra; yaenns H.U.

BaBunosa - o HeHTan MHOF006pa3I/I$I U TNPOUCXOKACHUA




JIOKAa3aTeNbCTBA CBOMX YTBEP)KICHWH, 3aJaBaTb Mapamerpel H
KPUTEPUU PEIICHUS;

- aHAJIU3UPOBATh MOJIYYEHHBIE B XOJ€ PEUIEHUS 33/1a4d PE3yJIbTaThl,
KPUTHYECKH OIIEHHWBaTh KX JIOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETh NEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO M MPAKTHUYECKYIO
00J1aCTH JKM3HEIeITCIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIACTEiH;

- BBIJIBUTaTh HOBBIE HJEH, MpejyiaraTb OpUTrHHAIIbHBIEC MOJIXOIbI U
peuIeHus;

- CIIOCOOHOCTE MX HCITOJIL30BAHMS B ITO3HABATEILHON M COIMATLHON

MIPAKTUKE

KylnbTypHbIX pacteHuit, A.H. CeBepuoBa - 0 myTax u
HarpaBJeHusIX 3Boironuu, B.W. Bepraackoro - o 6uocdepe;
3aKOHBI (€IUHOOOpa3usi TOTOMKOB TICPBOTO  TOKOJICHHS,

pacliCIICHUusd  IIPU3HAKOB, HE3aBUCHUMOI'O  HACJICOOBAaHUA

npusHakoB I'.  MeHaens, CLEIEHHOr0  HacleJ0BaHUs
NPU3HAKOB M HapylleHus crervienus reHoB T. Moprana;
TOMOJIOTHYECKUX PSIZIOB B HACJIEACTBEHHOW M3MEHUYHMBOCTHU
H.M. BaBunoBa, reneTnueckoro paBHosecus k. Xapau u B.
Baitn6epra; CXOJICTBA K. bapa,

ounorenernyeckoro 3akoHa O. ['exkemns, @. Miomepa);

3apOoaAbIIIEBOIO

NPUHIMITE (YUCTOTHI FaMEeT, KOMIIEMEHTapHOCTH),

mpaBmia (MuanMyMa FO. JInOuxa, sKOIOTHYecKor MUpaMuIbI
qrcen, OMOMacchl U SHEPTUH);

runote3sl (koanepBatHoit A.M. OnapuHa, nepBUYHOTO OyJIHLOHA
k. Xonneiina, mukpocdep C. oxkca, pudbozuma T. Uek);

- copmupoBaTh
OCHOBOIOJIAralOIINX OHWOJOTMYECKHX TEOPUH M THIIOTE3:

YMEHUSI  PAacKpbIBaTh  COJECp>KaHUE
KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXOXKJEHUST XU3HM M UYEJIOBEKA; BIIAJICHUE CHUCTEMOM
3HAHHH 00 OCHOBHBIX METOJaX HAyJyHOTO TIO3HAHWA,
UCIOJb3YEMbIX B OHOJIOTHYECKHX HCCICIOBAHUSAX IKUBBIX
00BEKTOB W JKOCHUCTEM (OMHCAaHWE, M3MEpPEHUE, MPOBEICHUE
HaOIIOACHUI); criocobamu BBIABIICHUS u OLICHKU
AHTPOIIOTCHHBIX U3MEHEHUH B IIPUPOJIC;

- copMHupoBaTh yMEHHUS PaCKPBIBATh OCHOBOIIOJIATAIOIINE
Ononornueckue 3akoHbl u 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W1. BaBunoga, D. I'ekkens, @. Mromnepa, K. bapa),
CPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

- YMEHHE BBIICIATH CYIIECTBCHHBIC TPU3HAKH:

CTPOCHUSA BHUPYCOB, KIJIETOK

MIPOKAPHUOT U  3YKAPHOT;

OOHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OpPraHu3mMoB, BHUIOB,

OHMOreoLeH030B, IKOCUCTEM 1 OHOChepHI;




CTPOCHHMSI OpPraHOB U CUCTEM OpPraHOB PAaCTCHUH, KUBOTHBIX,
YeNoBeKa; TPOIECCOB JKU3HENEATEILHOCTH, MPOTCKAIONINX B
OpraHM3Max PacTCHUI, )KUBOTHBIX U YEJIOBCKA;
OMOJIOTHYECKHUX TPOIIECCOB: OOMEHa BEMIeCTB (MeTaboIm3M),
nHQOpMAITMA W  TPEBpaIlCHUS  DHEPrud,  OpOKEHUS,
aBTOTPOPHOTO M  TETePOTPOGHOTO0  THUIOB  IUTAHWSA,
(doTocHHTE3a U XEMOCHUHTE3a, MUTO3a, Mel03a, TaMeToreHe3a,
3MOpHUOTeHe3a, MOCTAMOPHUOHAIBHOTO pa3BUTHS,
Pa3MHOXKEHUS, WHAWBUAYAIHLHOTO  PAa3BUTHS  OpraHM3Ma
(oHTOTEHE3a), B3aMMOJCHCTBHUS TEHOB, T€TEPO3NCa; JACHCTBUI
HCKYCCTBEHHOTO 0TOOpa, CTaOMIM3UPYIOLIECTO, ABHXKYILETO M
Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpA; aJUIOMATPUYESCKOro U
CUMIIATPUYICCKOT O BI/II{OO6pa3OBaHI/Iﬂ; BJIMAHUA ABMKYIIHUX CUJI
SBOJIIOLIMM Ha TEeHO(GOH] TMOMYJSIUK, MPUCIIOCOOJICHHOCTH
OpPraHu3MOB K cpejie OOHMTaHUs, Yepe/OBaHUs HANpaBICHUM
3BOJIIOLIMM; KPYroBOPOTa BEIIECTB W IIOTOKAa DJHEPIHU B
IKOCHCTEMAX;

- HpI/IO6peCTI/I OIIBIT IPUMCHCHHUSA OCHOBHBIX METOAO0B HAYYHOT'O
IMO3HAaHUsA, MCIIOJIB3YEMBIX B 6I/IOJ]OFI/II/I: Ha6JIIO]leHI/IH u
OTMCAHMS KUBBIX CHCTEM, TIPOLIECCOB H SIBIICHHUI; OpraHU3aI[uK
U NPOBCACHUA 6I/IOJ'IOFI/I‘-ICCKOI‘O OKCIICPpUMCEHTA, BBIIBUIXCHUA
TUIOTE3, BBIABIATH 3aBUCHUMOCTH MEXIY HCCICIYEMBIMU
BEJIMYMHAMH, OOBACHITH  MOJYYCHHBIE  PE3yNbTaThl U
(hopMyJIMpPOBaTh BBIBOJBI C HCIOJIB30BAHUEM HAYYHBIX
MOHSITUH, TEOPUI U 3aKOHOB;

- chopMHUpPOBaTh YMEHUS BBIICIIATH CYIIECTBEHHBIC MPU3HAKU
BHPYCOB, KJIETOK MPOKAapPHOT M JyKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OHOTCOIIEHO30B U
9KOCHCTEM; OCOOCHHOCTU IIPOIIECCOB OOMEHa BELISCTB U
MIPEeBpAICHHS PHEPTUHU B KIIETKE, (POTOCHHTE3a, MIIACTUIECKOTO
U DHEPreTHYEeCKoro oOMEHa, XeMOCHHTE3a, MUTO03a, Meio3a,
OILIOIOTBOPEHUS, pa3BuTHUSA u Pa3MHOXXEHHUS,




HWHAWBUAYaAITBHOTO Pa3BUTHS OpraHn3Ma (OHTOreHesa), 0ophObI
3a CYIECTBOBAHHE, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHus,
MIPUCIIOCOOJICHHOCTA OPTraHU3MOB K Cpejic OOUTaHMS, BIUSHUS
KOMITOHEHTOB 3KOCHUCTEM, aHTPOIOTCHHBIX M3MCHEHUH B
9KOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEINECTB U
MIpeBpaIlCHUE SHEPTHU B OHochepe;

- copMHpOBaTh YMEHHS MPUMEHSATH TOTYICHHBIC 3HAHHS JUTS
OOBSCHCHHS OHOJOTMYECKUX IIPOLECCOB W SBJICHUM, IS
NPUHATHS NMPAKTHYECKUX PELICHUH B IMOBCEIHCBHOM JKU3HHU C
menpio  od0ecriedueHUs OE30MacCHOCTH CBOETO 3/0pOBbI U
3I0POBbSl  OKPYXKAIOUIMX JIIOJEH, COOJIOACHHUS 30POBOTO
o0pasa »KH3HHU, HOPM TPAMOTHOTO MOBEJCHUS B OKPYXKAFOIIEH
IIPUPOIHOU cpene; IIOHUMaHue HEOOXOJMMOCTH
UCIIOJb30BaHMs JOCTH)KCHUH COBPEMEHHOW OuWoloruu |
OMOTEXHOJIOTHI U PalMOHANIBHOTO MPUPOAOTIONBE30BAHHUS;
YMEHHE  HCIOJIB30BaThb  COOTBETCTBYIOIIME  apryMEHTHI,
OMOJIOTUYCCKYI0O ~ TEPMUHOJOTHIO W CHUMBOJIUKY  JUIS
JI0Ka3aTelbCTBA poJicTBa OpPraHU3MOB Pa3HbIX
CUCTECMATUYCCKUX prHH; B3aNMOCBS3U OpFaHI/I3MOB u Cpe}:[I)I
OOUTaHUs; EeIUHCTBA 4YEJIOBEYECKUX pac, HEOOXOIUMOCTH
3JI0pOBOTO 00pasa KM3HH, COXPAHECHUS pPa3HOOOpa3us BUJIOB U
9KOCHUCTEM, KaK YCJIOBHSI COCYIIECTBOBAHUS TIPUPOJBI U
YeJIOBEUECTBA;

- chopMUpOBaTH YMEHHUS pellaTh OWOJIOTHYECKHE 3ajauH,
COCTABIIATh FCHOTHUITUYECKHE CXEMBI CKPEIIMBAHUS JJIS1 Pa3HbIX
TUIIOB HACJIICIOBAHUA HpI/I3HaKOB y OpI‘aHI/I?,MOB, COCTaBJISITh
CXEMBI TIEPEeHOCa BEIIECTB W JHEPrHH B AKOCHCTEMax (Ieru
MUTAHUS, MUIIEBbIC CETH), BEISIBIIATH MPHYHHHO-CIICJICTBEHHBIC
CBs3HU Me)K)Iy I/ICCHeZIyeMI)IMI/I 6I/IOHOFI/I‘-ICCKI/IMI/I O6BeKTaMI/I,
mporieccaMyl M SIBICHUSMH; JIeNIaTh BBIBOJBI W MPOTHO3BI HA
OCHOBAaHUU HOHy‘IeHHLIX peSyJ'ILTaTOB;




- copMHUPOBaTh YMEHHSI KpUTHYECKH OLIEHUBATH HH(POPMALHIO
OHMOJIOTHYECKOT0 COAEPKAHMS, BKITFOYAIOIIYIO TICEBIOHAYTHEIE
3HaHUsI W3 PAa3IUYHBIX KCTOYHUKOB (CPEACTBA MacCOBOI
nHpOpMaIny, HAy4YHO-TIOITYJISIPHBIE MaTepHaIbl);
WHTEPIIPETHPOBATh  ATHYECKHE  aCIEeKThl  COBPEMEHHBIX
HCCIIeIOBaHUH B OWONOTMH, MEOUIKHE, OHOTEXHOJOTHUY;
paccMaTpuBaTh  TVIOOAIBHBIE  DKOJIOTHYECKHE  ITPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBaTh IO OTHOMICHHUIO K HHUM
COOCTBEHHYIO TIO3WIIMIO, YMEHHE OLIEHUBaTh JOTHUYECKUE
aCIeKThl ~ COBPEMEHHBIX  HWCCIeOBaHMH B oOmactu
OMOTEXHOJIOTUHN U TEHETHYECKUX TEXHOJOTHH (KJIOHHMPOBaHUE,
HCKYCCTBEHHOE OIUIOJOTBOPEHNE, HAIpPaBICHHOE H3MEHEHHE
TreHOMa U CO3/1aHue TPaHCTEHHBIX OPTaHU3MOB);

- c(hopMHUpPOBATH YMEHHS CO37aBaTh COOCTBCHHBIC MUChMEHHBIC
1 YCTHBIE COOOIIEHHUS Ha OCHOBE OMOIIOTHYecKOr HH(pOpMAIHH
n3 HECKOJIBKUX HCTOYHHKOB, T'paMOTHO HUCIIOJIB30BaTh
TTOHSITHAHBINA anmapaTt OUOJIOTHH;

= YMETH BbIIBUI'aTh TUIIOTC3HI, IIPOBECPATH ux
9KCIIEPUMEHTABHBIMU ~ CPEJCTBAMH,  (QOPMYIUpPYS  IEJb
WCCIIeIOBAHNS, aHAJIN3UPOBATh MONyYEHHBIE PE3yNbTaThl H
J€J1aTh BBIBOJBI,

- IPUHAMATH Y9acTHE B HAyYHO-UCCIIEIOBATEIBCKON paboTe 1Mo
OHMOJIOTHH, SKOIOTHM M MEIUIIMHe, MPOBOJAMMON Ha 0Oa3ze
IIKOJIBHBIX HAay4YHBIX OGHIeCTB u HY6J'II/I'-IHO npeaACTaBJIATh
MOJTyYeHHBIE PE3yJbTaThl HAa YUYEHHUYECKHX KOH(EPEHIHSIX
Pa3HOTO YPOBHS;

OK 02. Mcmonb3oBath
COBpPEMEHHBIE CPEICTBA
MOVCKa, aHAIN3a U
HMHTEpOpeTaluu
nH(pOpMAIUH 1
nH(pOpMaITHOHHBIC

B obnacTu IeHHOCTH HAYYHOTO TO3HAHUS:

- c(opMUpOBaHHOCTE  MHPOBO33PEHHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M O0IECTBEHHON MPAKTHKH,
OCHOBAaHHOI'O Ha JMAJIOre KyJIbTyp, CIOCOOCTBYIOIIEIO OCO3HAHHIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

- chopMHUpPOBATH YMEHUS KPUTHIECCKHU OIICHUBATH HH(POPMAITHIO
OHMOJIOTHMYECKOr0 COJIEPIKAHUS, BKITFOUAIOIIYIO TICEBIOHAYYHBIE
3HaHUS W3 Pa3IMYHBIX WCTOYHHKOB (CPE/ICTBA MacCOBOM
nH(popMaIuy, Hay4HO-TIOMYJISIPHBIE MaTepuaibl);
WHTEPIPETHPOBAThL  OTHYECKHE  ACMEKThl  COBPEMEHHBIX
HCCIIEIOBAaHUI B OMOJIOTHH, MEUIIMHE, OMOTEXHOJIOTHH;




TEXHOJIOTHH JJIS
BBITIOJTHEHHMS 314
npodeccuoHaIbHON
JESTeILHOCTH

- COBEpIICHCTBOBAaHHE S3BIKOBOM M YMTATEIBbCKOW KYyJIbTYphl Kak
CpeICTBa B3aMMOICHCTBUS MEKIY JIFOIbMH M IO3HAHUS MUPa;

- OCO3HaHWE IIEHHOCTH HAY4YHOW JEATENbHOCTH, TOTOBHOCTH
OCYIIECTBIIATh IPOCKTHYI0 W HCCIEIOBATENBCKYIO ESTeIbHOCTh
MHIVBHIYaJIbHO U B TPYIIIIE;

OBnajneHue  yHUBEPCAIBHBIMH ~ YYCOHBIMH  TO3HABaTCIbHBIMHU
JNEHCTBUAMH:

B) paboTta c nHpOpPMALIUEH:

- BIIQJICTh HABBIKAMH TIONY4YEeHHS HH(POPMAIMd W3 HCTOYHHKOB
pa3HBIX THIIOB, CAaMOCTOSITENIBHO OCYIIECTBISTH IIOMCK, aHAJH3,
CHCTEMAaTH3alNI0 U HHTEPIPETALUIO HHPOPMALIUH Pa3IHYHBIX BUIOB
1 (hOopM TpeACTaBICHHS,

- CO37aBaTh TEKCTHI B Pa3IMYHBIX (OopMaTax ¢ y4eTOM Ha3HAUYCHHS
WHPOPMALIUH U [IEJIeBOH ayTUTOPUH, BEIOUpasi ONTUMAIILHYIO (GOpMY
TIPE/ICTAaBIICHUS U BU3YaIN3aINH;

- OLECHHMBaTh JOCTOBEPHOCTb, JIETUTHMHOCTh HWH(OpMaImu, ee
COOTBETCTBHE NPABOBBIM U MOPAIBHO-3THYECKUM HOPMaM;

- UCTIOJIb30BaTh CPEACTBA MH(MOPMAMOHHBIX 1 KOMMYHHKAIIMOHHBIX
TEXHOJIOTH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHM3aIMOHHBIX 33/1a4 C COOJ0ICHHEM TPeOOBaHUI SPrOHOMHUKH,
TEXHUKH 0€30T1aCHOCTH, THI'HEHBI, PeCypcocOepeKeHus, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALMOHHOH 0€30MaCHOCTH;

- BJIQJICTh HAaBBIKAMU pPACIO3HABaHHMS M 3aIIUTHl WH(OpPMAIHH,

WHPOPMAITMOHHON 0€30MacHOCTH JIMYHOCTH

-  HMHTEPIPETUPOBATh O3TUYECKHE AaCIEKThl COBPEMEHHBIX
OHMOTEXHOJIOTUH;

pOOJIEMBI

HCCIEIOBaHUI B OMOJIOTHH,
paccMmarpuBaTh  TrJI00abHBIC

MeHIINHE,
9KOJIOTHYECKUE
COBpEMEHHOCTH, (opMHpOBaTH TIO OTHOIICHWIO K HUM
COOCTBEHHYIO TIO3WIIMIO, YMEHHE STHYECKUE

ACIICKThI COBPEMCHHBIX HUCCIIeJOBaHUI B

OLICHUBATh
obnactu
OMOTEXHOJIOTHH W TeHeTHYECKUX TEXHOJIOTHH (KJIOHHPOBAaHUE,
HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIMPaBICHHOEC W3MEHEHHUE
TeHOMa U CO3/1aHHe TPAHCTEHHBIX OPTraHU3MOB);

- copMHUpOBaATH YMEHUSI CO3aBaTh COOCTBEHHbIE ITMCHMEHHEIE
U YCTHBIE COOOIICHUS HA OCHOBE OMOJIOTMYEeCKON HHPOPMAIIH
U3  HECKOJBKHX UCTIONIH30BaTh

HUCTOYHUKOB, TI'PaMOTHO

NOHSTHHHBIN anmapaT OUOIOTHU

OK 04. 3ddexrtuBHO
B3aMOJICICTBOBAThL U
paboTaTth B KOJUICKTHBE
Y KOMaHJIe

- TOTOBHOCTh K  CaMOpa3BHTHIO, CaMOCTOSITEIBHOCTH M
CaMOOTIpEICIICHUIO;

-OBJIaJIcHUE HABBIKAMH YYEOHO-HCCIIEIOBATEIHCKOM, TPOSKTHONH U
COITMAJILHOM eATEIIbHOCTH;

OBaanenue YHUBeEPCAJTbHLIMHI KOMMYHHMKATHBHBLIMHU
JeHCTBUSAAMH:

0) coBMecTHAasl 1eATEJIbLHOCTD.

- copMHPOBATH YMEHUsI CO3/1aBaTh COOCTBEHHBIE TUCbMEHHBIE
U YCTHBIE COOOIICHUS HA OCHOBE OMOJIOTMYeCKON HHPOpMAIH
W3 HECKOJBKMX WCTOYHHKOB, TPAMOTHO HCIOJNB30BaTh
MOHATUIHBIN anmapar OUoJIOTHH;

- yMeTh  BBIJBHTATh

THUITIOTEC3HI, IIPOBEPATH nux

dopmyupyst
HUCCIICAOBAaHUs, aHAJIU3UPOBATH IIOJIYYCHHBIC PE3YJIbTAaTbl U

OKCIICPUMCHTAJIbHBIMHU cpeacrBamMu, OcIb

J€J1aTh BBIBOJBI,
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- TOHMMAaTh U UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOH U
VHANBUIYAITEHOW PabOTH;

- NPUHUMATH LIETTU COBMECTHOM JEATEIBbHOCTHU, OPTraHU30BLIBATH U
KOOPJIMHHUPOBATH JIEHCTBHUS IO €€ JOCTIKEHHWIO: COCTaBJATHh IUIAH
JEHUCTBUN, pacOpeleisTh POJIM € y4YETOM MHEHHH YYaCTHHKOB
00CYyKIaTh Pe3yabTaThl COBMECTHOM paOOTHI;

- KOOPIOWHHPOBATH W BBIOIHATH PabOTy B YCJIOBHAX PEATBHOTO,
BUPTYQJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBYS,

- OCYHIIECTBIISITh TIO3UTHBHOE CTPATErMYECKOE IIOBEJICHHE B
Pa3MUYHBIX CHUTYAIMsIX, TPOSBISITH TBOPYECTBO W BOOOpaKeHHE,
6I>ITI> HMHHUIIMaTUBHBIM

OBnajieHue YHUBEPCAIBHBIMHU PEryJIATHBHBIMU J€HCTBUAMM:

) NPUHATHE ce0s M APYTUX JIIOei:

- IPUHUMAaTh MOTUBBI M apryMEHTBl APYTHX JIIOACH IPU aHAIMU3E
Pe3yIbTaTOB AESTENFHOCTH;

- IPU3HABATh CBOE MPABO W MPaBO APYTUX JIOAEH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMAaTh MHpP C TO3HWIMU JAPYTOTO

YCJIOBCKaA

- IPUHUMATh YYaCTHE B HAYYHO-UCCIICIOBATEIBCKON paboTe 1Mo
OMOJIOTHH, DKOJIOTMH W MEIWIIMHE, TPOBOAMMONW Ha 0ase
IIKOJIbHBIX HAyYHBIX OOIIECTB M MyOJIMYHO MPEJCTABIATh
MONyYCHHBIC PE3yJIbTaThl Ha YYCHHYECKUX KOH(PEPEHIIUIX
Pa3HOTO YPOBHSI

OK 07. ConelicTBOBaThH
COXPaHEHUIO
OKpY>Karollleu cpeibl,
pecypcocOepekeHuto,
MIPUMEHATH 3HaHUS 00
M3MEHCHUU KIIMMATa,
TIPUHIIATIBI
OepeKIIMBOTO
MIPOU3BOJICTBA,

3¢ HEeKTUBHO
JIECTBOBATH B
Ype3BBIYAIHBIX
CUTYyaIHsIX

B 001acTH 3K0JI0rHYE€CKOT0 BOCITMTAHUS

- C(OPMHUPOBAHHOCTh OKOJIOTHYECKOW KYJIBTYPHl, TOHUMaHHUE
BIIUSIHUSL COLIMAJIbHO-3KOHOMUYECKUX TMPOLECCOB HA COCTOSAHHUE
MPUPOIHON W  CONMAIBHOW Cpeabl, OCO3HAHHE TI00ATBHOTO
XapakTepa dKOJIOTHYECKUX IPooIIem;

- IJJAHUPOBAHUE U OCYILIECTBJIEHUE JICCTBUM B OKpYKArOLIEN Cpejie
Ha OCHOBE 3HaHUS LeJe YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA;
AKTUBHOE HENPUATHE JIEUCTBUM, NMPUHOCSAUIUX BpPE OKpYKarollleu
Cpee;

- yYMEHHE MPOTHO3HPOBATh HEOJIATONPHUITHBIE HSKOJIOTHYECKUE
TIOCJIEICTBUS IPEATIPUHUMAEMBIX IEHCTBHUMA, TTPEIOTBPAIIATh UX;

- pacumpenue 3KOJIOTHYECKON

OIIbITa JACATCIIBHOCTHU

HaIpaBJICHHOCTH,

- BJIQJICTh CUCTEMOI 3HaHUH 00 OCHOBHBIX METOZaX HAy4YHOTO
[TO3HAHUS, MCIIONB3YyeMbIX B OHMOJIOTHMYECKUX HCCIIEeIOBAHHIIX
JKUBBIX OOBEKTOB U JKOCHCTEM (ONHMCaHWE, HW3MEpPECHHE,
MpoBeJieHNe HaOJIr0eHNH); crloco0aMu BEISBICHUS W OLEHKH
AHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE;

- YMETh BBISIBIISITH OTIWYUTENbHBIE PU3HAKHU JKUBBIX CHCTEM, B
TOM 4HCIe TpuOOB, pacCTeHWid, J>XMBOTHBIX M YEIIOBEKa;
MIPHUCIIOCOOJIEHHOCTh BUIOB K CpeJic 00MTaHuUs, a0MOTUUYECKHUX
M OHMOTMYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBSI3€EH
OpPraHM3MOB B COOOIIECTBaX, aHTPOIOI'CHHBIX W3MEHEHUH B
3KOCHUCTEMAaX CBOEU MECTHOCTH;

- YMETh BBLACIATH CYIIECTBEHHBIC MPHU3HAKH OMOJIOTUYECKHX
mporieccoB: oOMeHa BemecTB (MeTaboynM3M), HHPOPMALIUU |
OpoxeHusi, aBTOTpoHOTO WM

MIpEBpaIICHUs]  DHEPIHH,
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- OBJIaJICHUEC HABBIKAMHU Y4YeOHO-MCCIICIOBATEIHCKOM, IPOSKTHOW U
COIIMAJIbHOM IEeATSILHOCTH

FeTCpOTpO(bHOI‘O THUIIOB IIMTAHM, (bOTOCI/IHTCSa 1 XEMOCHHTEC34a,

MHTO3a, Meio3a, ramMeToreHesa, aMOpuoreHesa,
TOCTAMOPHUOHAIILHOTO pa3BuTHS, pa3MHOKEHUS,
WHANBUAYyAIFHOTO  Pa3BUTHS  OpraHm3Ma  (OHTOTeHEe3a),
B3aHMOJICHCTBUS TEHOB, reTepo3uca; IeHCcTBUH

HCKYCCTBEHHOT'O OTOOpa, CTAaOMIU3UPYIOUIET0, MBHKYIIETO U
Pa3pHIBAIOIIETO €CTECTBEHHOTO OTOOPA; aLIONaTPHYECKOTO U
CUMIATPUYECKOTO BUI000PA30BaAHNUS; BIMSHHS JBYKYIIIMX CHLIT
SBONIONAM Ha TEeHO(MOHII MOMYJSIUH;, MPUCIIOCOOIEHHOCTH
OpPraHM3MOB K cpelleé OOWTaHWs, YepeIOBaHUS HaIlpaBICHUH
3BOJIIOLIMM; KPYroBOPOTa BEIIECTB W IIOTOKAa DJHEPIUU B
IKOCHCTEMaxX

IIK 1.1. Beinonsars
MOJITOTOBKY K
MIPOM3BOCTBY paboT
OJIHOT'O BHJIa Ha
TEPPUTOPUSIX U
00BEKTaX.

B vactu TPYAOBOI'o BOCIIUTAHUSA:

- TOTOBHOCTb K Tpyay,

OCO3HaHHME LIEHHOCTH MacTepCTBa,
TpyIoIo0He;

- TOTOBHOCTHL K aKTHUBHOU JACATCIIBHOCTHU TEXHOJOTHYECKOH H
COLIMATbHONW  HANPABICHHOCTH, CIIOCOOHOCTh  HMHHUIIUUPOBATH,
TUIAHUPOBATH U CAMOCTOSTENBHO BBITIONHATH TAKYIO AESITEIHHOCTH;

- HHTEPEC K Pa3InYHbIM cepam npodeccruoHaTbLHON ACITEeIbHOCTH,
OBnameHue  yHUBEPCATbHBIMH  yUEOHBIMH  TI03HABATEIHHBIMU
JIEVUCTBUSIMHU:

a) 0a3oBbIe JJOTHYECKHE JAeliCTBHS:

- CaMOCTOSTENHHO (OPMYITUPOBATh M aKTyalU3UPOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIWBaTh CYIIECTBEHHBIH TPWU3HAK WM OCHOBaHUS IS
CpaBHEHUS, KTacCU(UKAIIUU 1 0000IICHMS;

- OIIPEIEIATh LEU ACITCIBHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU
WX IOCTHKCHUS;

0) 0a30BbIE HCCIeN0BATEIbLCKUE NeHCTBHUS:

- BIAJCTh HAaBBIKAMH Y4e€OHO-HCCIIEJO0BATEIbCKOH M TPOCKTHOMN

JeSTeTbHOCTH, HABBIKAMU pa3pelieHus npooiem;

- chopMupoBaTh  yYMEHHS  pacKpbIBaTh  COJCPIKaHUC
OCHOBOIIOJIAralOIIMX OHOJIOTMYECKUX TEOPUH U THIIOTE3:
KJIETOYHOM, XPOMOCOMHOHM, MYTALIMOHHOHM, 3BOJIIOLIMOHHOM,
MIPOUCXOXKJICHUS JKU3HM W YEJIOBEKa;, BIJIAJICHHE CUCTEMOMN
3HAHUH 00 OCHOBHBIX METOJaX HAyJyHOTO TMO3HAHHUA,
WCTIONB3YEMBIX B OHOJIOTHYECKHX WCCIIEOBAHUAX JKHUBBIX
00OBEKTOB M 3KOCHUCTEM (ONMHCAHUE, M3MEPEHHUE, IPOBEICHUE
HaOIIOACHUI); criocobamu BBIABIICHUS u OLICHKU
AHTPOTIOTCHHBIX U3MEHEHHI B TIPUPO/IC;

- copMHupoBaTh yMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIINE
Ouosorunueckre 3akoHbl U 3axkoHoMmepHocTH (I'. Mengens, T.
Moprana, H.W. Basunosa, 3. I'ekkens, @. Mrosiepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMAM;

- IpUOOPECTH OIBIT IPUMEHEHUS OCHOBHBIX METOI0B HAYYHOTO
[MO3HAHMS, MCIOJIb3YEMBbIX B OHOJOTMH: HAOJIOACHUS U
OITMCaHUSs JKUBBIX CHCTEM, TIPOIIECCOB U SBJICHHIA; OPTaHU3aIlluU
U TPOBEACHHUS OHOJOIMUYECKOTO 3KCIIEPUMEHTA, BBIIBH)KCHUS
TUTIOTE3, BBIABIATH 3aBUCUMOCTH MEXKIY UCCIEAYEeMbIMU

BCINYMHaAMU, OOBSACHATH IIOJIY4YCHHBIC PE3YIbTATHI n
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- BBISBJISTH MPUYMHHO-CIEICTBCHHBIC CBSI3U W aKTyaJU3UpPOBATh
3a/1avy, BBIIBUTATH THIIOTE3Y €€ PEelIeHNs, HAXOIUTh apTryMEHTHI JIIIst
JIOKa3aTeNbCTBa CBOMX VTBEPXKICHUU, 3a7aBaTh MapaMeTpel U
KPHUTCPHUU PEIICHUS;

B o6s1acTH IEHHOCTH HAYYHOT'0 IO3HAHMS:

- OCO3HAaHME IICHHOCTH HAay4YHOH JEeATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISTh MPOEKTHYI0 W WCCIENOBATENLCKYIO JIEATEIbHOCTD

WHAWBUAYAJIBHO U B I'PYIIIC.

OBnameHne  yHUBEPCATbHBIMH  y4eOHBIMH  TI03HABaTEIHHBIMHU
IEUCTBUSIMU:
-  TOTOBHOCTH K  CaMOpa3BUTHIO, CaMOCTOATEIBHOCTH U

caMOOTpeeIICHHIO;
- OBJIaJICHUEC HABBIKAMHU Y4eOHO-HCCIICIOBATEILCKOM, IPOSKTHOW U
COLIMAIBHOM NEITEILHOCTH.

(hopMynHupoBaTh
MOHSTHUH, TEOPUM U 3aKOHOB;

BBIBOJIbI C HCIOJB30BAHUEM HAyYHBIX
- IPUHUMATh YYaCTHE B HAYYHO-UCCIICIOBATEIBCKON paboTe 1Mo
OMOJIOTHH, DKOJIOTMH W MEIWIIMHE, TPOBOAMMONW Ha 0ase
IIKOJIbHBIX HAYYHBIX OOMECTB M MYOJIUYHO TIPEICTABIATH
MOJIyYCHHBIC PE3yJbTaThl HA YUYCHUYSCKUX KOH(EPESHIHSIX
Pa3HOTO YPOBHSI;

[IK 1.2. OcymiecTBisTh
OIlepaTHBHOC
yIpaBleHue
MIPOM3BOACTBOM PadoOT
OJIHOTO BHJIa Ha
TEPPUTOPUSIX U
0o0BbeKTax.

OBnameHue  yHUBEPCATbHBIMH  y4eOHBIMH  TI03HABaTEIbHBIMHU
JNICUCTBUSIMHU:

a) 0a30BbIe JJOTHYECKHE JAeliCTBHS:

- BBISBIISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PACCMATPHUBAEMBIX
SIBJICHUSAX

- BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTH, OICHHBATH COOTBETCTBHE
PE3YJILTATOB LIEJISIM, OIICHUBATH PUCKH TIOCIICICTBUHN IEATEIBHOCTH;
- pa3BHBaTh KpPEAaTHMBHOE MBIIUICHUE NPU PEHICHHH XU3HEHHBIX
rpo0iieM

0) 0azoBbIe HCCJIEN0BATENbCKHE AeiiCTBHA:

- aHAJM3MPOBATH MOJYYEHHBIC B X0 PEUICHHS 3a7aull Pe3yJIbTaThl,
KPUTHYCCKHN OIICHUBATh HUX JOCTOBEPHOCTD, MIPOTrHO3MUPOBATH
U3MCHCHUC B HOBBIX YCJIIOBUAX,

- YMETh NEPEHOCHTh 3HAHWS B IMO3HABATEILHYI) M MPaKTHUYECKYIO
00J1aCTH JKH3HEICITSIIFHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIACTEi;

- BbIABUI'aTb HOBBLIC HJICHU, IpEAjiaraTb OPUTMHAJIBHBIC IOAXOIAbI U

pelieHus;

- copMHPOBaTh YMEHHS MPUMEHATH TOTYUYCHHBIC 3HAHHS JUIS
OOBsSICHEHHS OMOJIOTHYECKUX TMPOLECCOB W SIBICHHWH, LIS
MPHUHATHS MPAKTUICCKUX PEIICHUA B MOBCETHEBHOM JKU3HU C
menpio  od0ecriedueHUs OE30MacCHOCTH CBOETO 3/0pOBbI U
3JI0POBbSl  OKPYXKAIOUIMX JIIOJEH, COOJIOACHHUS 30POBOIO
o0pasa »KH3HU, HOPM TPAMOTHOTO MOBEJCHUS B OKPYKAFOIIEH
cpere;
WCTONBb30BaHNs JIOCTHIKCHHI COBPEMEHHON OWONOTMH |

IIPUPOIHON IIOHUMaHUe HEOOXOJMMOCTH
OMOTEXHOJIOTHH JIJISl PAIHOHAIBHOTO TIPUPOIOIOIB30BaAHHS,

- chopMHpOBaTH yMEHHsI pelIaTh OHOJIOTHYECKUE 3a7ayH,
COCTaBJIATh FT€HOTUIIMYECKUE CXEMBI CKPEILUBAHUS U1l Pa3HBIX
THIIOB HACJIEJOBAaHUS MPU3HAKOB Yy OPraHU3MOB, COCTABIISTH
CXEMBbI TIepEeHOCa BEIIECTB M DHEPIHH B dKOCHCTeMax (Lemu
MUTaHUS, TUIIEBbIE CETH), BBISIBISTH IPHYNHHO-CIICCTBEHHbIE
CBSI3M MEXAY HCCIEIYyeMBbIMH OWOJIOTHYECKHIMH OOBEKTaMH,
IpoLeCCAMU U SIBIICHUSMH; [€JaThb BBIBOABI M IIPOTHO3bI Ha
OCHOBAHMM MOJIYYEHHBIX PE3YJIbTAaTOB;
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- CIOCOOHOCTH MX KCIIOJIL30BAaHUS B O3HABATEIHHON M COLMAILHOMN
MpaKTHUKeE.

B 001acTH IEHHOCTH HAYYHOT'0 O3HAHUSL:

- OCO3HAaHHME IIEHHOCTH HAay4YHOW JeATEIbHOCTH, TIOTOBHOCTh
OCYLIECTBJISITh NPOEKTHYID W HCCIEI0BATENbCKYIO AESITEIBHOCTh
WHJUBUYAJILHO U B TPYIIIIE.

OBnameHue  yHUBEPCATbHBIMH  y4eOHBIMH  TI03HABaTEIHHBIMHU
JICHCTBHUSMU:

-  TOTOBHOCTh K  CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U
CaMOOTIPEACIICHUIO;

- OBJIaJICHUC HABBIKAMHU Y4eOHO-HUCCIICIOBATEIBCKOM, IPOCKTHON U
COLIMATLHOU JIeSITSIbHOCTH.

OBJaajnenue YHUBEpPCAJIbLHbIMHU KOMMYHHMKATHBHBIMU
NeHCTBUSIMU:

0) coBMeCTHASA JeATEIbHOCTD.

- TIOHMMaThb M UCIHOJb30BaTh MPEUMYLIECTBA KOMAHIHOW H
VHANBUIYAITEHOW PabOTHI;

- IPUHUMATH 1M COBMECTHOU NEATEIbHOCTH, OPTaHW30BBIBATh U
KOOpPJMHUPOBATh JEHCTBUS IO €€ JTOCTUAKEHUIO: COCTABJISATH IUIAH
JNEUCTBUN, pacnpeleisTh POJIM € Y4YETOM MHEHHUHA YYaCTHHKOB
00CYXKIaTh Pe3yIbTaThl COBMECTHOMN paOOTHI;

- KOOPJIMHHPOBATH W BBIMOIHATH PAabOTy B YCJIOBHSAX PEATBHOTO,
BHPTYAJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYS,

- OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHUE B
Pa3IUYHBIX CHUTYaIUsIX, TPOSBISITH TBOPYECTBO W BOOOpaKEHHE,
OBLITH HHUIIMATUBHEIM.

- yMeTh  BBIBHTaTh  THUIIOTE3bl,  NPOBEPATH  UX
SKCIIEPUMEHTANBHBIMI  CpeACTBaMH,  (QopMynmHupys  IIelb
HCCIICAOBAHMS, AHAIU3UPOBATh IMOJYUYCHHBIC PE3YyJIbTaThl U
JIeNaTh BBIBOJIBL;
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2. CTpyKTYypa M coJep:KaHue 0011e00pa3oBaTeILHON AN CIUNIHHbI

2.1. O0beM TUCHUILINHBI H BBl y4eOHOH padoThI

Buj yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUATIIHHBI 154
B T.Y.

OcHoBHOe coep:kaHue 112
BT. U..

TeopeTudeckoe 00ydIeHue 68
MPAKTUYECKHUE 3aHATUS 32
J1a00paTOPHBIE 3aHATHS 12
IIpodeccuoHanbHO-OpHEeHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 24
NMPUKJIAJTHOTO0 MOYJIAA)

TeopeTudeckoe o0yueHue 8
MPAKTUYECKHE 3aHITHS 14
J1a00paTOPHBIE 3aHATHS 2
NuauBuayaabHbId IPOEKT Ja
Koncyabranumn 10
IIpomexyTouHasi arrecTanus (3K3aMeH) 8
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2.2. TemaTu4ecKMid IJIAH M CO/IEPKAHUE TUCIIUTIIMHBI

Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccCHoOHAIBLHO-

B T1.4. B popme

HaumenoBanue . Oo0bem . | PopmMupyembie
OpPMEHTHPOBAHHOE), IA00PATOPHbIE M MPAKTHYECKHE 3AHATHSA, IPUKJIATHONH MOIY.Ib NPaKTHYeCKOH
pa3/iesioB M TeM 4acoB KOMIeTeHIUH
(Mpu HAJIMYNIH) MOJAr0OTOBKE
1 2 3 4 5
Pa3nen 1. Kiierka — cTpyKTYpHO-(PYHKIIMOHAJIBHAN e IMHUIA KUBOTO 34 0
Tema 1.1. OcHoBHOe coepkaHue 2
buoJjorus kak Teopernueckoe o0yueHue: 2
Hayka buonorus kak Hayka. CBsi3b OMOJIOTHH C APYTUMH HAyKaMu: OMOXUMHUSI, OMOpHU3HKa,
OuoHMKa, renoreorpagus u ap. Ponb u mecto 6uonoruu B GopMUPOBAHUN COBPEMEHHOM OK 02
Hay4yHOM KapTUHBI MUpa. 3HaueHue Ouonoruueckux 3Hanuil. cropus 6uonorun. 3HaueHue 5
[UTOJIOTHUH JJISl pa3BUTHS OMOJIOTHH U TIO3HAHUS TPUPOIBI. METOIbI IIUTOJIOTHH:
MHUKPOCKOMHSA, XpoMaTorpadusi, 3MeKTpodopes, METoT MEUEHBIX aTOMOB,
maddepeHraibHOe HeHTPU(YTUPOBaHHE, KYIbTYpa KIETOK
Tema 1.2. O0mass | OcCHOBHOe coJepkaHue 2
xapakrepucTuka | Teopernueckoe o0ydeHue: 2
KAHA Pa3znoo6pazue Ouocuctem. Opranuzanus OHOJIOTHYECKUX CUCTEM. Y POBHU OpraHU3aIUH
OuocHCTEM: MOJIEKYJIIPHO-TEHETUYECKH, OPraHOUIHO-KJIETOUHBIN, OpraHU3MEHHBIH, OK 02
MOMYJISUOHHO-BUIOBOM, IKOCUCTEMHBIH (OnoreoneHoTHUYeCKUit), 6rnocdepuslid. Hayku, 5
U3y4Jarolye OMOoJI0rn4eckre 0ObEKThl Ha Pa3HbIX YPOBHSX OpraHU3aluy ku3HU. O01mas
XapaKTepUCTHKA KU3HH, CBOWCTBA KUBBIX cucTeM. [Iporecchl, mpoucxoasmue B
ouocucremax
Tema 1.3. OcHoBHOE cogepkaHue 6
buojoruyeckn TeopeTnueckoe o0yueHue: 2
BaiKHBIC XuMHUECKu# cocTaB KIeTKH. Heopranuueckue BemecTBa KJIETKH, UX OHOIOrn4YecKas poib. OK 01
XHMHYCCKHE Opranunyeckue BellecTBa KIeTKU. buonorndyeckue nonumepsl. benku. Ctpykrypa n OK 02
COCANHEHHUA ¢byHKIMN O6€IKOBOM MONEKyIbl. DepMEHTHI, PUHIUI UX JEHCTBUS. YTIEBOBI. 5 OK 04

buonornueckue GyHKIUHU YIIE€BOIOB.
Jlunmnaer. OOt Toran crpoerus. ['uapodmibHO-THAPOGHOOHBIE CBOKCTBA.
Knaccudukanus mununos. buonornyeckue pynkuuu aununoB. AT®. CtpoeHue MoJIeKybl




AT®. buonornueckue GpyHkuuu ATO

HpaRTn'{ecmle 3aHATHUSA:

[TpakTrdeckast pabota Nel. «bHOIOTHYECKH BaXKHBIC XUMHUECKUE COCTUHEHUS

Ponp GenkoB, yriaeBoI0B U )KUPOB B OPraHU3Me YeJIOBEKa. BUTaMUHBI U OMOJIOTHUYECKU
aKTUBHBIC T0OABKH, UX 3HAYCHUE B )KM3HU OPTaHMU3Ma YelIOBeKa. | UIo- 1 aBUTAMHUHO3BI UX
MIOCJIE/ICTBHSL.

[IpencraBieHne yCTHBIX COOOIICHUI € IPEe3eHTALMEN, TOTOTOBIEHHBIX 10 IEPEYHIO
HMCTOYHUKOB, PEKOMEHOBAHHBIX IIPENOaBATEIEM

JlaGopaTopHble 3aHATHSA:

JlaboparopHas padota Nel. «Onpenenenue Butamuaa C B POIYKTaX MUATAHUS
[ToaroroBka BapuaHTOB OMbITA, HAOIIOJACHHE 32 KAUECTBEHHBIMU PEAKIUSIMHE, 3alI0JTHEHHE
paboueii TaONUIIbI, UHTEPIIPETALIHS HAOII0IaeMbIX SABIIEHUHN, POPMYIHUPOBAHUE BHIBOJIOB

JlaboparopHas padota Nel. «'uapodumibHO-TUIPOGHOOHBIE CBOWCTBA JIUITHUIOBY
[TonroroBka BapuaHTOB OMbBITA, HAOIIOIEHNE U3MEHEHHS PAaCTBOPUMOCTH JIMTIHJIOB,
3aroJIHeHHe paboveid TabIHIIbl, MHTepIpeTays HaOIr01aeMbIX SBICHHH,
(hopMyJIMpOBaHHE BBHIBOJIOB

Tema 1.4.
CrpykTypHO-
(pynkuuonanbHas
OpraHu3anms
KJIETOK

OcHoBHOE cogepkaHue

Teopernueckoe o0yueHnue:

Knerounas teopus (T. IlIBann, M. Hnelinen, P. Bupxos). OCHOBHBIE MOJ0XKEHUS
COBPEMEHHOM KJIETOYHOU TEOpUH. THUIBI KIIETOK: JyKapuOTHYECKask U IPOKaAPHUOTUYECKAS.
CpaBHuTENbHAsA XapaKTEPUCTHKA KIETOK AYKapuoT (PacTUTEIbHOMN, )KUBOTHOM, TPUOHON).
Crpoenune npokapruoTudeckoi kieTku. OCOOEHHOCTH CTPOEHUSI FETEPOTPOPHON U
aBTOTPO(DHON MPOKAPHUOTUUECKHUX KJIETOK. CTpoeHue Tia3MaTuyeckoi MeMOpaHsI.
Tpancnopt BemecTB yepes MIa3MaTHYecKyr0 MEMOpaHy: MaCCUBHBIM U aKTUBHBIH.
OHAOIMTO3: MTUHOLMTO3, (paronuTo3. Jk301uT03. O00I0UKA WIN KIETOYHAs CTEHKA.
CrpykTypa 1 GyHKIMH KIETOUYHOW CTEHKH pacTeHH, TpuOoB

Huromnaszma. [lutozoms. Lurockener. OqHoMeMOpaHHbBIE OPTaHOU B KIIETKHU:
supomiazmatudeckas cethb (JI1C), anmmapat ['ombmpku, TH30COMBI, TIEPOKCHCOMBI,

OK 01
OK 02
OK 04
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BaKyOJIH PaCTUTENbHBIX KJIeTOK. CTpoeHHe U (PYHKIIUH OJTHOMEMOpPAaHHBIX OPTaHOM]IOB
kietku. Knerounsii cok. Typrop.

ITonmyaBTOHOMHBIE OPraHOUIbI KJIETKUA: MUTOXOHIPUH, IUIACTU/IbL: XJIOPOIUIACTHI,
XPOMOILIACTHI, JICHKOIUIACTHI, X CTPOCHUE U QYHKIMU. SIAepHbIi anmapaT KJIETKH,
CTpO€HUE U (PYHKIUU.

HememOpaHHbIe OpraHoU/Ibl KIETKH: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH LIEHTP.
OpraHouibl JBM)KEHUS: PECHUUYKHU U KI'yTHUKH. CTpoeHHe U GyHKLIUU HEMEeMOpaHHbIX
OpPraHOUOB KIETKU

JlabopaTopHble 3aHATHSA:

JIaGoparopnas padota Ne2. «CtpoeHne KIeTKH (pacTeHuUs, )KUBOTHbIE, TPHUOBI) U
KJICTOYHBIC BKIIIOUCHUA (KanMaJI, KapOTHHONABI, XJIOPOILIACTHI, XpOMOHHaCTI)I)»
[TproOpeTeHue OMbITa IPUMEHEHHST TEXHUKH MHUKPOCKOIIMPOBAHUSI IIPY BIIIOJTHEHUH
71abopaTopHbIX paboT. [IoAroToBKa MUKPOIpENnapaToB, HAOIIICHUE C TOMOIIBIO
MHKPOCKOIIA, BBISIBICHUE PA3JINYUil MEXKTY H3y4aeMbIMH 00bEKTAMH, HHTEPIIPETALIUSI
HaOJTI01aeMBbIX sIBJIICHHH, (HOPMYIHPOBAHUE BBIBOJIOB

JlaboparopHast pabota Ne2. «[IporumaeMocTs MeMOpaHbI (TLIA3MOJIH3, IETUTa3MOITU3)»
[Tpuobperenune onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOIIMPOBAHUS TP BBHITIOJTHEHUT
nabopaTopHbIX padoT. [ToaroroBka MUKpoIpenapaToB, HAOIIOIEHUE C TTOMOIIBIO
MHUKPOCKOTIA, BBISIBJICHHE PA3IMUUN MEXy U3y4aeMbIMU 00BEKTaMHU, HHTEPIIPETAIUS
HaOII0/IaeMBIX SIBJICHHH, (HOpPMYIHPOBAHKE BHIBOIOB

Tema 1.5.
CrpykTypHO-
(pyHKUMOHAIBHBI
e (pakTopsI
HACJIeICTBEHHOCT
H

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue:

CrtpoeHue XxpoMocoM. XpOMOCOMHBII HAOOP KIIETOK, TOMOJIOTHYHBIC K HETOMOJIOTUYHBIE
XPOMOCOMBI, TalJIOUIHBINA U AurIonIHbIN Habop. Hyknennosblie kucnotsl. JJHK u PHK.
Crpoenne HykJIenHOBBIX KUCIOT. Hykneoruasl. KommuieMeHTapHble a30THCThIE
ocHoBaHnus. [Ipasuiio Yapragga. Crpykrypa JIHK — nBoitnas cnimpais.
Mecronaxoxaenue u o6nonorndeckue ¢pynkuun JJHK. JITHK-skcnepruza. Bunsr PHK.
Oyukuuu PHK B kiietke

IIpakTHYeckHe 3aHATHSA:

OK 01
OK 02
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[TpakTuyeckas pabora Ne2. «Pemenue 3aja4d Ha onpeieiIeHNe OCIEA0BaTEIbHOCTH
HYKJICOTHJIOB)»

Tema 1.6.
IIpoueccobl
MATPUYHOI'O
CHHTe3a

OcHoBHoOe coepkaHue

Teopernyeckoe o0yueHue:

Marpuunsiii cuate3 JJHK — permukanus. [Ipunnune peruikanuu JJHK. Mexanuszm
perumukanuu JIHK. Penapanus JIHK (mopermekaTtuBHasi, mocTperuiekaTuBHas ). Peakiuu
MaTPUYHOrO CHHTE3a. [IpUHIINIT KOMIUIEMEHTAPHOCTH B PEAKLIUAX MAaTPUYHOI'O CUHTE3A.
JIHK u rensl. ['eneTndecknii Ko, €ro CBOMCTBA. TpaHCKpUIILUSA — MATPUYHBINA CUHTE3
PHK. Tpaucnsamnus u e€ stansl. YcnoBust 6uocunresa 6enka. Crpoenue 1-PHK u
KOJMPOBaHUE aMUHOKHCIOT. Posib pubocom B OnocuHTe3e Oenka

IIpakTH4yeckue 3aHATHS:

[IpakTuueckas pabota Ne3. «Perienue 3aau Ha onpezeNieHue MoCciIe10BaTeIbHOCTH
aMUHOKHCIIOT B MOJIEKYJIe OeKay.

Pemenue 3ana4 Ha onpeesieHne NOCIe10BaTENbHOCTH AMUHOKHUCIIOT B MOJIEKYJIE OellKa.
Pemenue 3a1a4 Ha onpe/esieHre IOCIe10BaTEIbHOCTH AMUHOKUCIIOT B MOJIEKYJIe Oelika B
Clly4yae U3MEHEHUS MOCIIEI0BATEIbHOCTH HYKIIeoTu10B JJHK

OK 01
OK 02

Tema 1.7.
HexjeTounble
(opmbl KHU3HU

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHnue:

Bupycsl — HekieTouHble (POPMBI )KU3HU U 0O0IUTaTHbIE Mapa3uTbl. CTpoeHHe MPOCTHIX U
CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaros. Kuznennsrit mukn JJHK-
conepskamux Bupycon, PHK-conepkamux Bupycos, 0akrepuodaros. BUY, renatut
YeJioBeKa.

baktepun. O0mas xapakrepuctuka. [Tonstue mramm. Bupychl u 6akrepun: cxo/icTBa u
paznuuus

IIpakTHYecKkHe 3aHATHSA:

[IpakTruyeckas pabora Ned. «BupycHble n 6akTepraIbHbIe 3a00I€BaHU.

BupycHbie u 6akrepuanbHble 3a00eBanus. O01IKe TPUHLUIIBI HCTIOJIb30BAHUS
JIEKapCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUsI aHTHONOTHUKOB.
[IpencraBieHne yCTHBIX COOOIICHUH ¢ IPEe3eHTale!, TOATOTOBIEHHBIX IO IEPEYHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX ITperojaBaTesieM

OK 02
OK 04
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Tema 1.8. OcHoOBHOe coep:kaHue 4 OK 02
OOmen Bemects u | Teoperndeckoe o0yyeHue: 4
npeBpameHue AccuMmIAUg U JUCCUMUIISIIIUS — JIBE CTOPOHBI meTabonu3Ma. Tunsl oOMeHa BEIECTB:
JHEPIHH B KJIETKE | aBTOTPO(DHBIN U TeTepOTPOdHBIN, adpOOHBIM U aHAYPOOHBIN. JHEPTETHUECKOE 2
obecrieuenune kieTku: npeppamenue AT® B 00MeHHBIX Tporieccax. DepMeHTaTUBHBII
XapakTep peakLuil KJIETOYHOIo MeTaboIn3Ma
[lepBHYHBI cHHTE3 OPraHMYECKUX BEIIECTB B KileTke. [Imactuyeckuii oOMeH.
dotocuHTe3. XeMOCUHTE3. AHAaIPOOHBIN SHEpreTUIecKuil 0OMeH. AHa pOOHbIE
opranu3Msl. bpokeHnue, aBTOTpo(HBINH U reTepoTpO(HBINA THII TUTAHUSA. AHAPOOHBIE 2
MHUKpPOOPTaHU3Mbl KaK 00BEKThI OMOTEXHOJIOTUU. DTalbl YHEPIETUUECKOTO OOMEHA.
I'mukonus. buonornyeckoe OKUCIIEHNE, WIN KIETOYHOE AbIXaHHUE
Tema 1.9. OcHoOBHOE co/lep:KaHue 2
Ku3HeHHBIH Teopernueckoe o0yueHune: 2
LMKJI KJIeTKH. Knerounslii muki, ero nepuoasl u peryisinus. [lepuoasr nHTEpda3pl UX 0COOCHHOCTH.
MmuTo3. Meiio3 Juddepernnanus KISTKH | apecT KIETOYHOro IuKia. Jlenenue kieTku — muto3. Ctanuu OK 02
MUTO3a U Ipoucxosuiue rnpoueccel. Kapuokunes u nurokunes. buonoruueckoe OK 04
3HaueHue MUTO3a. Meio3 — pefyKIIMOHHOE JeneHne KieTku. Ctaaun Menos3a. Melos — 2
OCHOBA I10JI0BOTO pa3MHoeHus. [loBenenne xpomocoM B Merose. Kpoccunrosep.
buonorunueckuii cmbicn Mero3a. DpdexTs! Mero3a. Meio3 B )KU3HEHHOM IUKIIE
OpPraHHU3MOB
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 42
Tema 2.1. Conepxanne 6
Crpoenne IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COIEPKAHNE TEOPETHYECKOT0 00y4eHHs 4
OpraHusma OpnHokIeTOuHBIE Opranu3Msel. KonoHuanbHble Opranu3Mbl. MHOTOKIIETOYHBIE OPTAHU3MBI. OK 02
B3aumocBs3p yacTell MHOTOKJIETOYHOTO opranu3ma. OyHkiusa. Opranbsl U CHCTEMBI OK 04
opraHoB. Anmapatsl opraHoB. ['oMeocTa3 opraHusMa 1 €ro noJaepkKaHue B IpoLecce 4 IIK 1.1

KHU3HCACATCIIBHOCTH.

OyHKIMOHAIBbHAS CUCTEMA OpraHoB. TkaHu pacTeHuil. TkaHU )KMBOTHBIX M YEJIOBEKA.
Opransl pacteHuid. OpraHbl ¥ CUCTEMbI OPTaHOB >KUBOTHBIX M U€JIOBEKa. 3HAUEHUE
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OIIOpPBI, IBUKEHHUSI, IUTAHUS, IbIXaHUsI, TPAHCIIOPTA BEILECTB, BBIIACIICHHUS], 3AIUTHI.
3HaueHue NPOSBICHUSI pa3paKUMOCTU U PETYJISALUN

s cnermanbHOCTH 35.02.12 CamoBo-napkoBoe U TaHIIIAPTHOE CTPOUTEILCTBO,
CBSI3aHHOU C 00BEKTOM U3yueHHs «PacTeHus» TEOPETUUECKUN MaTepHasl TEMBbI
«CTpoeHue OpraHu3May H3y4aeTcs yriayOoJIeHHO Ha MPUMEPE OpraHu3Ma PacTCHHA.
TkaHu, OpraHbl ¥ CUCTEMBI OPTaHOB Y€JI0BEKA U )KUBOTHBIX PACCMATPHUBAIOTCSI 0030PHO

OcHoBHOE coacpkaHuE NPAKTUIECCKOI'O 3aHATHSA:

[TpakTuueckas padora No5. «Mimmynuter. MHpEKIIMOHHBIC 3200JI€BAaHUS U SITUIECMUS).
Teopus knoHanbHO-cenekTUBHOrO uMMyHuTeTa 11. Opnuxa, .M. Meunukosa.
Nudeknpronnsie 3a00JIeBaHUs U MHIEMUs. BakHEHUIITNE SMTUIEMUHN B HCTOPUN
yenoBevecTBa. BakiuHanus kak npoduiakTiuka HHPEKINOHHBIX 3a001eBaHUN.
[IpencraBieHne yCTHBIX COOOIICHMI C IPE3EHTALUEH, TTOTOTOBICHHBIX IO MEPEYHIO
HMCTOYHUKOB, PEKOMEHOBAHHBIX IIPENOJaBaATEIEM

OK 02
OK 04

Tema 2.2.
DopMbI
Pa3MHOKeHHU s
OpPraHu3MOB

Conepxanue

IpodeccoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME TEOPETHYECKOT0 00y YeH s

®opMbI pa3MHOKEHHST opraHu3MoB. becronioe u monoBoe pa3MHoxkeHue. Buabl
0ecrooro pa3sMHOKEHUS: IPOCTOE JAeNICHUE HAJIBOE, TIOYKOBAHKE, PA3MHOKEHUE
CIIOpaMH, BET€TaTUBHOE pa3MHOKeHUe, pparMeHTanus, kionupoanue. [Tlomosoe
Pa3MHOKEHHE.

s cnennansHoctu 35.02.12 CaoBo-napkoBoe U JIaHAMAPTHOE CTPOUTEILCTBO,
CBSI3aHHOM C 00BbEKTOM u3ydeHus «PacTeHus» TeopeTuueckuii MaTepuai TeMbl “Dopmbl
Pa3MHOXKEHHUS OpraHU3MOB” U3y4aeTcsl yriyOJeHHO Ha MpUMepe OpraHu3Ma pacTeHUH.
Pa3mHOXkeHMe yenoBeka 1 )KMBOTHBIX PAaCCMaTPUBAIOTCS 0030pHO

OK 02
IIK 1.1

Tema 2.3.
Onrorenes
JKHBOTHBIX B
yeJIoBeKa

OcHoBHOE cogepkaHue

Teopernueckoe o0yueHnue:

I'amerorenes y ;kuBOTHBIX. CriepMarorenes u oorenes. CTpOSHHE MOJIOBBIX KIETOK.
OmogoTBOpeHre U SMOpHOHAIBHOE pa3BUTHE KUBOTHBIX. [lapTeHorenes. OMOpuoreHes
(ma mpumepe nannetHuka). Ctaguu sMOproreHesa

Poct u pa3Butue xuBoTHbIX. [locTamMOpuonaneHblil nepuoA. [Ipsmoe u Henpsmoe
pa3BuTHe. PazBuTHe ¢ MeraMop$o30M y 6€CIIO3BOHOUHBIX U TO3BOHOYHBIX KHUBOTHBIX.

OK 02
OK 04
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Crasuu nocTaMOPHUOHATIBHOTO PA3BUTHS Y )KUBOTHBIX M uesioBeka. [leproabl oHTOreHesa
4enloBeKa. buosornyeckoe crapeHue u cMepTh. I'epoHTonorus

Tema 2.4. OcHoBHOE coep:kaHue

OHnrorene3 Teoperuueckoe o0yueHue: OK 02

pacTeHuit I'ametodut u cnopodut. PasmMHOKEHUE 1 pa3BUTHE BoJIOpocieii. PazMHOXeHue n OK 04
pa3BUTHE CIIOPOBBIX pacTeHU. Pa3MHOXKeHNEe U pa3BUTHE CEMEHHBIX pacTeHuil. Pocr.
[lepuoabl oHTOreHE3a pacTeHUM

Tema 2.5. OcHoBHOE coep:kaHue

OcHoBHBIE Teoperuueckoe o0yueHue:

NOHSATHUS I'eneTrka Kak Hayka O HaCJIEACTBEHHOCTH U U3MEHUMBOCTH OpraHu3MoB. OCHOBHBIE

reHeTUKH TEHETUYECKUE MOHATUSA U CUMBOJIBL. ['eH. ['enoTumn. @eHorun. AiebHbIE TEHBI. OK 02
AJnbpTepHAaTUBHBIC MTPU3HAKU. JJOMUHAHTHBIN U pellecCCUBHbBIN Mpu3Haku. ['oMo3urora u
rerepo3urota. Yucras nuaust. ['uOpuasl. OCHOBHBIE METO/IbI T€HETHUKHU:
THOPUIONIOTHYECKUH, IIUTOIOTMUECKUE, MOJIEKYIISIPHO-TEHETHYECKHE

Tema 2.6. OcHoBHOe coep:kaHue

3axonomepHocTH | Teopernyeckoe o0yueHue:

HaCJIeJ0BAHUS 3akoHOMEpPHOCTH 00pazoBaHus rameT. 3akoHsl . Mengens: Monorudpuanoe
ckpemuBanue. [IpaBuno noMuHUpOBaHMS. 3aKOH €AUHOOOPA3Hsl IEPBOTO MOKOJICHHUS.
3aKoH pacieryieHus Mpu3HaKoB. [[uTonornueckiue 0CHOBEI MOHOTHOPHTHOTO
ckpenuBanus. [ unmore3a 4uCTOTH raMeT. AHATU3UpYIOIee CKpemuBanue. JurudpuaHoe OK 02
CKpelIuBaHue. 3aKOH HE3aBUCUMOTO HacyieIoBaHus Npu3HaKkoB. [lomurudpuanoe OK 04
HacJIe0BaHHUE U €T0 3aKOHOMEPHOCTH K 1.1
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAECPKAHUE IPAKTHYECKOT0 3aAHATHSA: K 1.2

ITpakTryeckas pabora Neb6. «Pemenue 3aau Ha onpeieIeHne BEPOSITHOCTH
BO3HUKHOBEHUS HACJIEJICTBEHHBIX IPU3HAKOB IIPH MOHO-, JI1-, TIOJUTHOPHIHOM U
AHAIM3HUPYIOIEM CKPEITUBAHUN

Pemenne 3ama4 Ha onpeneneHre BEpOATHOCTH BOSHUKHOBEHNS HACIEACTBEHHBIX
MIPU3HAKOB IIPU MOHO-, TUTHOPHUIHOM CKPEIUBAHUH, COCTABIEHNE T€HOTUITHYECKUX CXEM
CKpELIUBaHUs
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Jisa cnermanbHOCcTH 35.02.12 CamoBo-napkoBoe U TaHIIIAPTHOE CTPOUTEILCTBO,
CBSI3aHHOU C 00BbEKTOM u3ydeHus «PacTeHus» He00X0uM MoA00p TeHETUYECKUX 3a/1a4
Ha OMpeJieJICHUE BEPOSITHOCTU HACIEACTBEHHBIX MPU3HAKOB TP MOHO-, JH-,
MOJIMTHOPUIHOM M aHATTU3UPYIOIIEM CKPEIUBAHUHN Y PACTCHUI

Tema 2.7.
B3aumoneiicrBue
TeHOB

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue:

I'enoTum kak nenoctHas cucremMa. MHOKECTBEHHOE IEMCTBHE TeHOB. 1IneiioTponusi.
MHO)€eCTBEHHbIN ajlienu3M. B3auMoiercTBre auienbHbIX FeHOB. KogoMuHUpOBaHUE.
B3aumogeiicTBue HeauienbHbIX reHOB. KoMiieMenTapHocTs. Dnuctas. [lonumepust

IpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

[IpakTuueckas paborta No/. «Perienue 3aau Ha onpeeieHue BEpOSITHOCTH
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB MIPH PA3IUYHBIX TUIAX B3aUMOJICHCTBUS
T€HOB, COCTaBJICHHE T€HOTUITMYECKUX CXEM CKpEIIBAHUS»

st cienmansaocty 35.02.12 CamoBo-napkoBoe U JIaHAMAPTHOE CTPOUTETHCTBO,
CBSI3aHHOH C 00BEKTOM U3ydeHus «PacTeHus» HE0OX0uM MOA00p TeHETHYECKUX 3a/1a4
Ha onpeaAcICHUC BEPOATHOCTU BOSHUKHOBCHUA HACICACTBCHHBIX IIPU3HAKOB ITPU
Pa3IMYHBIX THIIaX B3aUMO/ICHCTBHUS T€HOB Y paCTCHHM

OK 01
OK 02
IIK 1.1
I[IK 1.2

Tema 2.8.
CuemieHHoe
HacJIe0BaHHE
NMPU3HAKOB

OcHoBHOE cogepkaHue

Teopernueckoe o0yueHnue:

3axonbl T. Moprana. CuenieHHoe HaclleZJOBaHUE T'€HOB, HapyIlI€HUE CIETICHUS.
XpOMOCOMHasi TEOpUS HACIIEJCTBEHHOCTH. | eHeTHUecKoe KapTUPOBAHUE XPOMOCOM.
Hcnonws3oBanne KpOCCUHTOBEPA JIJISI COCTABJICHHS TEHETUUECKUX KapT XPOMOCOM

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAECPKAHUE IPAKTHYECKOT0 3aAHATHSA:

[TpakTuueckas pabota Ne8. «Perienue 3a1a4 npu CETIIEHHOM HACIIETOBAHUI
Pemenue 3anau Ha onpeneneHre BEpPOSITHOCTA BO3SHUKHOBEHMS HACIEACTBEHHBIX
MPU3HAKOB NP CUEIUICHHOM HaCJI€A0BaHUH, COCTABIEHNE T€HOTUITMYECKHX CXEM
CKpEIIMBaHUS

Jnia cnenuanbHocT 35.02.12 CanoBo-napkoBoe U JTaHIIaQTHOE CTPOUTENBCTBO,
CBSI3aHHOM C 00BEKTOM M3ydeHUs «PacTeHus» He0OX0auM MOI00p TEHETHYECKUX 3a1a9

OK 01
OK 02
IIK 1.1
I[IK 1.2
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Ha OIpE/IETICHUE BEPOSITHOCTY BO3SHUKHOBEHUS HACIIEACTBEHHBIX IPU3HAKOB IIPU
CLICIIJICHHOM HaCJIEZJOBAaHUM Y PACTEHUI

Tema 2.9.
I'eneruka nmoJjia

OcHoBHoOe coepkaHue

Teopernyeckoe o0yueHue:

XPOMOCOMHBII MEXaHU3M OIpeeSIeHuUs 1oj1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHbIii U TeTeporaMeTHbIi noj. ['eHeTnyeckas CTpyKTypa HOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CIEMIEHHBIX C 10JI0M

HpaRTn'{ecmle 3aHATHUSA:

[TpakTuyeckas padora Ne9. «Pemenne 3a1ay Ha HacleAOBAaHHE MTPU3HAKOB, CLIETUICHHBIX C
IIOJIOM.

Pemienue 3aa4 Ha onpe/eneHre BEpOSTHOCTH BOZHUKHOBEHUS HACIIEICTBEHHbBIX
IIPU3HAKOB, CLIETUIEHHBIX C II0JIOM, COCTaBJICHHE T€HOTUIINYECKUX CXEM CKPEIUBaHUs

OK 01
OK 02

Tema 2.10.
I'eneTnka
JyeJ0BeKa

OcHoBHOE€ CoAcCpKaHUEC

TeopeaneCKoe oﬁyqe}me:

KapuoTtun yenoeka. MeToabl H3y4eHUSI TEHETUKU YEJIOBEKA: T€HEATOTHYECKHIM,
OJIM3HELIOBBIN, IUTOTEHETUUECKUN, OMOXUMHUYECKUHN, TOMYISINOHHO-CTATUCTUUECKUH.
HacnencTBennbie 3a0o0eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIC3HU YEIOBEKa.
bone3nu ¢ HacneACTBEHHOHN PeIpacnoOKEHHOCThIO. 3HAUEHUE METULIMHCKOM T€HETUKHI
B MIPEIOTBPALIECHUH 1 JICUEHUU TeHETUYECKUX 3a00/IeBaHUI YeTTOBEKa

HpaKaneCKne 3aHATHUA:

[Tpaktuyeckas padora Nel0O. «Pemenue 3amaq Ha onpeieNIeHHe BEPOSTHOCTH
BO3HHUKHOBCHUA HACJICACTBCHHBIX IPHU3HAKOB, UCIIOJb3Yyd METOJAbI TCHCTUKH YCJIOBCKA»
Pemenue 3ana4 Ha onpeesieHne BEPOSATHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX
IIPU3HAKOB, MCIIOJIb3Yys METO/IbI TEHETUKN YEJIOBEKA, COCTABIEHUE TEHOTUITNYECKUX CXEM
CKPEILNBAHUS.

[IpencraBneHne yCTHBIX COOOIIEHHI ¢ Mpe3eHTalnel 0 HacaeICTBEHHbIX 3a00JIeBaHUIX
4eJI0BeKa

OK 01
OK 02

OcHoBHOE coaep:xaHue

Teoperuueckoe o0yueHue:

OK 01
OK 02
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Tema 2.11.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

B3aumoneiicTBre reHoTHIIA U cpelibl TpU (opMUpoBaHuU (eHoTuna. Mi3MeHunBOCTh
npu3HakoB. KauecTBEHHbIE U KOJIMYECTBEHHBIE IPU3HAKU. Bubl N3MEHYMBOCTH:
HACJICICTBEHHAs! U HEHACJICICTBEHHAS.

3aKOH rOMOJIOTMYECKUX PAI0B B HacieacTBeHHON usmenunBoctu (H.W. BaBunos).
MoudukanronHas, win GeHoTUNHYecKas N3MEHYUBOCTb. PoJib cpesibl B

Mo bUKaMOHHON n3MeHunBocTH. HopMma peakiuu npusHaka. BapuanuoHHsli psj u
BapHUallMOHHAs KpHBas. XapaKTepUCTUKA MOIU(PUKALIMOHHON NU3MEHUMBOCTH
HacnencrBenHast, iy reHOTUIIMYECKask N3MEHUNBOCTh. KOMOMHAaTUBHAS H3MEHUYHUBOCTb.
MyTtannoHHast U3MEHYUBOCTh. Bubl MyTaluii: TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
[IprunHBEl BOSHUKHOBEHMSI MyTallUN

HpaKaneCKne 3aHATHUSA:

[IpakTuueckas pabora Nell. «Pemienue 3aa4u Ha onpeeseHHe TUTIA MyTaIllUN»
Pemenue 3a1a4 Ha onpesiesieHne THIIAa MyTallMK [IPH Mepeiaye HACIeICTBEHHbIX
MIPU3HAKOB, COCTABJICHHE T€HOTUITUYCCKUX CXEM CKPEIIUBaHUS

OK 04

Tema 2.12.
Ceaexnus
OpPraHu3MoB

OcHoBHOE€ CoAECpKaAaHUEC

TeopeaneCKoe oﬁyqe}me:

Cenexuus kak Hayka. MeTo/bl celleKIIMOHHON padoThl. ['eTepo3nc u ero npu4uHsI.
HckyccTBeHHBIH 0TOOP: MacCOBBIN M MHIMBHU YA bHBIN. DTanbl KOMOMHAIIMOHHOMN
cesnekuuu. Copt, mopoaa, ImraMm

ANTOpPUTMBI pElIEHNE 3a]1a4 Ha ONPEAEIEHUE BO3MOKHOTO BO3HUKHOBEHHMS
HACJIEACTBEHHBIX IIPU3HAKOB 110 CEJIEKIUHU, COCTABIIEHUE FEHOTUIIMYECKUX CXEM
CKpELIUBaHUs

OK 01
OK 02

Pa3nen 3. Teopusi 3BoJ1I0OUMH

14

Tema 3.1.
Bo3HuKHOBeHHE U
pa3BUTHE )KU3HHU
Ha 3emJie

OcHoBHOE CoACpPKAHUEC

Teopernueckoe o0yueHnue:

I'unoTe3bl U TeOpuM BO3SHUKHOBEHUS JKU3HH HA 3€MJIE: KPEAIMOHU3M, CaMOIIPOU3BOJIHOE
(crioHTaHHOE) 3apO’KICHUE, CTAIIMOHAPHOE COCTOSHUE, MaHCTIepMust, Onomnos3. Havano
opranuydeckoil sosronun. ITosiBneHue nepBeIx KIETOK. DBOIOIMS MeTa00In3Ma.
DBosronus nepBbix KieTok. [IpokapuoTs! u sykapuotsl. [Ipoucxoxaenue
MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHUE OCHOBHBIX 1IAPCTB YKAPHUOT.

OK 02
OK 04
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OCHOBHBIE YepThI FBOJIOLNH PACTUTEILHOTO MUpa. OCHOBHBIEC YEPTHI IBOJIIOIUU
KUBOTHOT'O MHUpaA

HpaRTn'{ecmle 3aHATHUSA:

[IpakTrueckas padota Nel2. «OnpeseneHre OCHOBHBIX CTaIUN Pa3BUTHS OPraHUIECKOTO
MUpa»

[IpencraBieHue yCTHOTO COOOIIEHHUS U JICHTHI BPEMEHH 110 OCHOBHBIM dTanam
BO3HUKHOBEHHUS U PA3BUTHS )KUBOTHOTO U PACTUTEIHHOTO MUPA, MOATOTOBICHHBIX IO
MEePEYHIO0 UCTOYHUKOB, PEKOMEH/I0BAHHBIX MPETOoaBaTeIeM

Tema 3.2.
Hcropus
IBOJIOLIHOHHOT 0
ydeHust

OcHoBHoOe coepkaHue

Teoperuueckoe od0yueHnmue:

IlepBsle 3BOMOLIMOHHBIE KOHLENIUH. [ pagyanrcTuueckas 3BOIIOLMOHHAS KOHLIECTILIHS
XK.B. Jlamapka. JIBmxyiue cuisl 3Bomonun. Kpeaionusm u TpanchopMusm.
Cuctemaruka K. JIunnes u e€ 3nauenue 1yt GOpMUPOBaHUS UAECH IBOJIOLMH
[Ipennocslikyu BOZHUKHOBEHUS 1apBUHU3MA. DBOIOIMS BUAOB B IIpupoae. boproa 3a
cymectBoBanue. EctectBenHbiid oT60p. JAMBEepreHIys Mpu3HaKoB U BHI000pa30oBaHue.
OcHOBHBIE TIOJIOXKEHUSI CUHTETHYECKOM Teopuu »Botoruu (CTI). Pois 3BomorimonHon
Teopuu B ((OPMUPOBAHUU HAYYHOU KapTUHBI MUpa

OK 02

Tema 3.3.
MuxkposBoJronus

OcHoBHOE coaepkaHue

Teopernueckoe o0yueHnue:

MuKpO3BOIIOIMS U MAKPO3BOJIIOLMS KaK 3TaIlbl 3BOJIFOIIMOHHOTO MPOLiecca.
I'enernueckue OCHOBBI HBOIIOLMU. MyTanuu 1 KOMOMHAIIUHN KaK JIEMEHTapHbII
9BOJIFOLIMOHHBIA MaTepuai. [lomysaius Kak a1eMeHTapHasi €IMHULA SBOITIOLUH.
JIBrokymue cuiel ((hakTopbl) BOONMH. MyTallMOHHBIN MPOIECC M KOMOMHATHBHAS
M3MEHYMBOCTb. Murparus. V3zonsanus nonynsiuuii: reorpaduyeckast (mpocTpaHCTBEHHAs),
Ouosiornyeckas (penpoayKTHUBHAS).

EctecTBeHHbIi 0TOOp — Hanpasisiomuil Gpakrop »Bosronu. boprba 3a cyiiecTBoBaHue
KaK MEXaHU3M JIeUCTBUS €CTECTBEHHOr0 0TOOpa B MOy sinusax. Bua u ero kputepuu
(mpusnaku). BumoobpazoBanue kak pe3yabTaT MUKPOIBOIIOIIUN

OK 02

Tema 3.4.
MaxkposBosouust

OcHoBHOE coaepxaHue

Teoperuueckoe o0yueHue:

OK 02
OK 04
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Maxkpoasomtonus. @opMbl 1 OCHOBHBIE HanpaBieHus Makpolsostounu (A.H. CeBepuios).
[Tytu noctrxeHus OMOIOTUYECKOTo mporpecca: apoMopdo3, UIN0AAANTAIMA, 00IIas
nereHepanus. MeTopl H3y4eHHs] MAaKpO3BOJIOLNHU. 3aKOH 3apO/IbIILIEBOI0O CXO/ICTBA
(3akon K. bapa). buorenerndeckuii 3axoH (3. I'ekkenb, @. Mrosiep). O0miue
3aKOHOMEPHOCTH (TpaBuUJIa) 3BOJIIOLUU

Tema 3.5.

OcHoOBHOE co/lep:KaHue

IIpoucxoxnenune

TGOPGTI/I‘IGCKOQ oﬁyqe}me:

YeJI0BCKa —
AHTPOIOreHE3

AHTponoiorus — Hayka o uyenoBeke. CucTeMaTH4ecKoe MoJioKeHne uyeaoBeka. CXOACTBO
YeJIOBEKA C )KMBOTHBIMU. OTINYMS YeIOBEKA OT )KMBOTHBIX. [IpsiMOX0kKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOU CUTHAJIBHOMN
cuctembl. COOTHOIIIEHHE OMOIIOTUYECKUX U COLIMATILHBIX ()aKTOPOB B aHTPOIIOTCHE3E
OcCHOBHBIE CTaIUM aHTpONOreHe3a. [[puonuTeku — npeaku YeaoBeKa u
4eN0BEeK0OOpa3HbIX 00e3bsH. [IpoToanTpoI — npeAnecTBEHHUK YeloBeKa. ApXaHTpoI —
npeBHenmi yenosek. [laneoantpon — npeBuuii uenosek. Heoantpon — uenosek
COBPEMEHHOTO THIA. DBOIIOIUS COBPEMEHHOTO YEJIOBEKaA.

Uenoseueckue packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIICONAHAs (€Bpa3uiickas), HErpo-
aBCTpaJouHas (3KBaTOpHaJIbHAs), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
MECTO BO3HUKHOBEHHS YEJIOBEUECKUX pac. EMMHCTBO uenoBeuecKux pac

IIpakTHYecKkHe 3aHATHSA:

ITpakTnyeckas padora Nel3. «OnpeneneHre OCHOBHBIX TANIOB SBOJIIOLIUHU YEJIOBEKa.
Bpewms u mytH paccenenus yenoBeka no mianete. [IpucnocobaeHHOCTh YenoBeKa K
pa3HbIM YCIIOBUSM cpelibl. BnusiHue reorpaguyeckoil cpenbl Ha MOp(OIOrHI0 U
(hu3HMO0NOTHIO YeTIoBeKa

3aimuTa JIEHT BpEMEHU U MEHTAJIbHBIX KapT B (popmMaTe yCTHOTO COOOIIEHUS,
[TO/ITOTOBJIEHHBIX IO MEPEYHI0 HCTOUHHUKOB, PEKOMEHJOBAaHHBIX MTPENoJaBaTesIeM

OK 02
OK 04

Pasznen 4. Dxojorus

Tema 4.1.

OcHoBHOe cogepkaHue

IKoJOrn4YecKue

Teoperuueckoe o0yueHue:

(axrTopsI u
Cpeabl )KU3HU

Cpenbl 0OuTaHusI OPraHU3MOB: BO/IHAs, HA3€MHO-BO3/1yIlIHAsA, TOYBEHHAS,
BHyTpuOpranuzMeHHasi. u3nko-xuMuieckrue 0COOEHHOCTHU cpell OOUTaHUSI OPTaHNU3MOB.

OK 01
OK 07
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[TpucnocobaeHns: OpraHu3MOB K )KU3HH B Pa3HBIX cpeax. [IoHsTHEe 3KOI0rnuecKoro
¢axropa. Knaccudukanus sxonornyeckux paxtoposn. [Ipasmio munumyma 0. Jlnbuxa.
3akon TosepantHocTH B. Illendopna

Tema 4.2.

Honyasiuus,
coo0I11IecTBA,
IKOCHCTEMbI

OcHoOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

N

DKoJoru4eckasi XapakTeprucTUKa BUa U MOMYJISINHI. DKOJIOTHYecKas: HUILA BUAA.
DKOJOTUYECKHE XapaKTePUCTHKH Tomysainuu. Coo0IIecTBa U 3KOCUCTEMBI. bro1ieH03 1
ero ctpykrypa (B.H. CykaueB). CBs3u Mex 1y oprann3mMamu B OuoreHosze. CTpyKTypHbIE
KOMITOHEHTBI 3KOCUCTEMBI: ITPOTYLIEHThI, KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BeliecTs
U IIOTOK PHEPTUH B dKocucTeMme. Tpoduyeckue ypoBHH.

AHTPOIMOTreHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMbI. OTIUYHS arPOIKOCUCTEM OT
OuoreoreHo30B. YpboskocucTeMbl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCUCTEM

IIpakTH4yeckue 3aHATHS:

[IpakTuueckas padora Nel4. «Pemrenne npakTHKO-OpUEHTHPOBAHHBIX pPAaCYETHBIX 3a1aHHUI
TI0 IEPEHOCY BELIECTBA M SHEPTUH B IKOCHCTEMAX C COCTABJICHHE TPOPUISCKUX 1enel 1
NHUpaMH]] OMOMACCHl U SHEPTUM».

Tpoduueckue nenu u cetu. OCHOBHbBIE ITOKA3aTENN 3KOCUCTEMBL. buoMacca u mpoayKIusl.
DKosornyeckre NupaMuibl drces, 6uomacchl ¥ 3Hepruu. [IpaBuiio nupaMuisl 3HEPrum.

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa -
rjaodoajabHas
IKO0JIOrHYECKAas
cucTemMa

OcHoBHOE CoACpPKAHUEC

TeopeaneCKoe oﬁyqeﬂue:

buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasienuit o 6uocdepe B Tpynax
B.U. Bepnanckoro. O6nactu 6uocdeps! u e€ cocran. JKuBoe BerecTBo 61ochepsl U ero
byHKIIUU

3aKOHOMEPHOCTH cyliecTBOBaHMs Onocepbl. OcobeHHOCTH OHochephl Kak r1o0anbHOM
sKocucTeMbl. /lnHaMuyeckoe paBHOBecue B Onochepe. PATMUYHOCTD SIBICHUI B
ouocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXMMHUIECKHE ITUKIIBI. [ 100a1bHbIC
IKOJIOTHYECKHE TPOOIIEMbI COBPEMEHHOCTH U IYTH HX PEIICHUS

IIpakTHYecKkHe 3aHATHSA:

OK 01
OK 02
OK 07
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[TpakTuyeckas pabora NelS. «Pemienue npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33134
Ha OIIPEEICHUE IUIOAAU HACAKACHUN U1 CHUKCHHS KOHLIEHTPALUU YITIEKUCIIOro ra3a
B aTMOC(epe CBOETro peruoHa MpoKUBAHUS

Tema 4.4.
Biausinue
AHTPONMOTeHHBIX
¢akTopoB Ha

ounocdepy

OcHoOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

AnTpornoreHHsie Bo3eicTBrs Ha Onocdepy. 3arps3HeHus Kak Bl aHTPOIIOTCHHOTO
BO3ACUCTBUS (XuMuueckoe, gusuueckoe, buoio2uyecKoe, 0mxoovl NPOU300CmMaa u
nompebienus). AHTPOTIOreHHBIC BO3ICHCTBHS Ha aTMocepy. Bo3neiicTBus Ha
runpocdepy (3aepAsHeHus u ux UCMoYHUKU, ucmoujeHus 600). Bo3neicTBus Ha
nutochepy (dezpadayus nouswi, 8030eticmaue Ha 20pHble NOPooa, Heopa).
AHTpOIIOTeHHBIC BO3JICHCTBHS HA OMOTHYECKHE COOOIIEeCTBA (1eca u pacmumenbHble
Co00Wecmea, HCUBOMHBLIL MUP)

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

[IpakTuyeckas pabora Nel6. «PemeHue npakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX
3aJIaHMM 110 pacyeTy CTPYKTYpPBI 3a1aCOB IPEBECHHBD)

Pemrenne npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a1aHUM 110 COXPAHEHUIO IPUPOIHBIX
PECYPCOB CBOETrO PETHOHA ITPOKUBAHUSA

s cnennansiocty 35.02.12 CaoBo-napkoBoe U JIaHAMAPTHOE CTPOUTETLCTBO,
CBSI3aHHOU C 00BeKTOM M3yueHHsl «PacTeHus» npeyiaraercst NpakTUKO-OPUEHTHPOBAHHOE
pacueTHOE 3a/laHue TI0 PACUETy CTPYKTYPHI 3al1aCOB IPEBECHHBI

OK 01
OK 02
OK 04
OK 07
IIK 1.1
I[IK 1.2

Tema 4.5.
Bausinue
COIMAIbHO-
3KO0J0rHYECKHX
(haxkTopos Ha
310pOBbHE
YeJI0BeKa

OcHoBHOE CoACPKAHUEC

10

TeopeaneCKoe oﬁyqeﬂue:

3110poBbe U ero cocranisomue. PakTopsl, MOJIOKUTENEHO U OTPULIATEIBHO BIUSIOLINE
Ha OpraHu3M yesioBeka. BpenHble IpUBBIUKU: TOCIEACTBUS U poduiakThka. [Ipobiema
TEXHOTE€HHBIX BO3/ICHCTBUI Ha 3/J0POBbE UEIOBEKa (3JIEKTPOMAarHUTHBIE OIS, OBITOBAs
XUMUS1, U30BITOUHBIC [ITYMBI, paJAHaIUs U T.I1.). AJanTaus opraHu3Ma 4ejJoBeKa K
(bakTopaMm OKpy>Karoliei cpebl. 3allUTHbIE MEXaHU3Mbl OpraHU3Ma YelloBeKa. 310pOBbe
1 paboTOCIIOCOOHOCTD.

[TpunHMnIBl GopMUPOBaHUS 310pOBbecOEperaoIero nopeaeHus. @uzndeckas
aKTUBHOCTb U 3/10poBbe. ['pynmbl 310poBbs. OCHOBBI 3aKanuBaHusl. buoxumuueckue
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acIeKThl paliMoHanbHOro uTanus. [IpaBuna 6€30mMacHOro NCIOIb30BAHUS OBITOBBIX
npUOOPOB U TEXHUUYECKUX YCTPOMCTB

HpaRTn'{ecmle 3aHATHUSA:

[TpakTrueckas padota Nel7. «OnpenereHre CyTOUHOTO parioHa MUTaHHS)

N

[TpakTrueckas padota Nel8. «Co3nanne HHAMBUAYATLHON MaMSATKH 110 OpraHu3aIuu
panroHaTbHON (PU3NUECKON aKTUBHOCTH

HpO(l)eCCI/IOHaJ'[LHO-OpI/IeHTI/IPOBaHHOQ codepikaHue naﬁopaTopnoro 3aHATHSA

JIaboparopHast paboTa Ha BEIOOD:

1. Jlaboparopnas pabota Ne3. «YMcTBeHHAs pabOTOCIIOCOOHOCTE)

OBgJazicHHEe METO/IaMU OIPE/ICIICHHS TOKa3aTelIeii YMCTBEHHOM PaboTOCIIOCOOHOCTH,
00BSICHEHUE TMOJIyYCHHBIX PE3YJIBTATOB U (POPMYITHPOBAHUE BHIBOJIOB (IIMCHMEHHO) C
UCIIOJIb30BAHUEM HAayUYHBIX IMOHITUH, TEOPUI U 3aKOHOB

2. JlabopatopHas pabora Ne3. «BiausiHue abnoTH4eckux (pakTOpOB HA YEIOBEKa
(HM3KHE U BBICOKHE TEMIIEPATYPhl)»

N3ydyeHne MeXaHU3MOB aJlalTal[ii OPraHu3Ma YeJIOBEKa K HU3KUM H BBICOKUM
TeMmIepaTrypaM 1 00bsCHEHHE OTYICHHBIX Pe3yJIbTaToB M (POPMYITUPOBAHKE BEIBOJOB
(MICBMEHHO) ¢ UCTIOJIb30BAaHUEM HAYYHBIX ITOHSATHI, TEOPU U 3aKOHOB

B kadecTBe TPUITEPOB CHUKAIOIUX PAOOTOCTIOCOOHOCTD UCIIONIb30BAThH YCIOBUS
OCYIIECTBICHUS TPO(ECCHOHABHON AEATENbHOCTH: IIIyM, TeMIIepaTypa, pusnueckas
Harpyska u T.1.

OK 02
OK 04
OK 07
K 1.1
IIK 1.2

IMpodeccuoHaIbLHO-OPMEHTHPOBAHHOE CO/lepPKaHUE (COAeP:KAHNE IPUKIATHOTO MO/YJIs1)

Pa3nea 5. Buojiorus B :Ku3HU

Tema 5.1.
BbuorexHoJ0rum B
JKNU3HHU KaKI0T0

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenue:

buorexHonorus kak Hayka v mpou3BoJIcTBO. OCHOBHBIE HANPABIIEHUSI COBPEMEHHOM
ounotexHonoruu. Meroapl 0MoTexHoJIOrnd. OOBEKTHI OMOTEXHOIOTHHA. DTHKA
OMOTEXHOJIOTHYECKUX M TEHETHYECKUX IKCIIepUMEHTOB. [IpaBuia movcka u ananmsa
OMOPKOJIOrMYECKOi MHPOPMALIMK U3 PA3TUYHBIX HCTOYHUKOB (Hay4Has U y4yeOHO-
Hay4JHasl JIUTepaTypa, CpeICcTBa MacCOBOM nH(popManuu, cetb UHTepHET U npyrue)

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHSI:

OK 01
OK 02
OK 04
K 1.1
K 1.2
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ITpakTuyeckas padora Nel9. «Keiicsl Ha aHann3 HHGOPMALIUK O HAYYHBIX JOCTHXKEHHSX B

00J1aCcTH TEHETUYECKUX TEXHOJOTUH, KIIETOUHON HHKEHEPUH, TTUIIEBBIX OMOTEXHOIOTHI».

3amuTa Kelca: NpeJCcTaBlIeHNe Pe3yIbTaTOB PELIEHUS KEHCOB (BBICTYIUIIEHHE C
MIPE3EHTALINEH )

Tema 5.2.3.
Buorexnogorun nu
pacTeHus

OcHoBHOE co/lep:KaHue

IIpodeccuoHaTbLHO-OPHEHTHPOBAHHOE COIePKAHHE MPAKTHYECKOT0 3aHATHS:

[Tpaktuyeckas padora Ne20. «Keiicsl Ha aHaN3 HHPOPMALIUU O PA3BUTUU
OMOTEXHOJIOTUN C UCIIOIB30BAaHUEM PACTCHUH (10 TPYIIIIaM)».

PazButne OMOTEXHOJIOTHI C UCTIOIB30BAHUEM PACTEHU, IPUMEHEHHE TTPOTYKTOB
OMOTEXHOJIOTHHU B )KU3HHU YEJIOBEKA, MMOMCK M aHAJIN3 MHPOPMALIUU U3 Pa3IHIHBIX
HCTOYHMKOB (Hay4yHas U yuyeOHO-Hay4yHasl JUTeparypa, CpeJicTBa MacCcoBO MH(OpMAIHH,
ceTb MIHTEpHET U ipyrue)

[TpakTuueckas pabora No21. «3amura keiica»
[IpencraBienue pe3yibTaTOB pELICHUs KEMCOB (BBICTYIIEHUE C IPE3EHTALUEH )

OK 01
OK 02
OK 04
K 1.1
IIK 1.2

Pa3)1e.11 6. BHO3KO0I0rHYeCKHe HCCJIeA0BAaHUSA

14

Tema 6.1.
OcHOBHbIE
METObI
OHMOIKOJIOTHYECKH
X HCCJIeIOBAHUM

OcHoBHOE CoacpKaHuEC

Teoperuueckoe odyueHnue:

Hayusnslit MeTos. MeTo/ bl OM03K0JI0rMYECKUX MCCIeI0BaHUI: TI0JIeBbIE, 1a00paTOpHEIE,
JKCIEPUMEHTAIbHBIE. MOHUTOPHUHT OKPY’KAIOIIEH CPE/bl: IOKAJIbHBIN, pETHOHAIBHBIN U
IJ100aNbHBIN

MeTtobl MOMCKa, aHaIU3a U 00pabOTKH MHPOPMALIMH O MPOEKTE B pa3IUUYHbIX
HUCTOYHUKAX

JlabopaTopHble 3aHATHSA:

[TocTaHoBKa 11e1H, 3a/1a4, BBIIBUKECHNE TUTIOTE3bI, IPOBEICHUE SKCIIEPUMEHTA IO
OTIpEIEJIEHUIO ONITHMAJIBHBIX YCIOBUH ISl pocTa M (PU3HOIOTUIECKON aKTUBHOCTH
TPOKKEBBIX KIETOK. BBIsIBNICHHE 3aKOHOMEpHOCTEH, (hopMyTUpOBaHHE BBIBOJOB U
MPOTHO30B.

JIabopatopHas pabora Ne4 (Ha BEIOOp 1O MUHH TPYIIIIaM):

1. Biusinue TemmnepaTypbl Ha pocTa U (PU3HOJIOTMYECKYIO0 aKTUBHOCTD JIPOAIKEBBIX
KJIETOK.

OK 01
OK 02
OK 04
OK 07
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2. BnusHue yriaeBoJoB Ha pocTa M (PU3HONIOTHYECKYI0 aKTUBHOCTD JPOXKKEBBIX KIIETOK.
3. CoueraHHOE BIHMSHHE TEMIIEPATYPHI U YIIIEBOJOB HA POCTA U (PH3HOIOTHUYECKYIO
AKTUBHOCTb JIPOKIKEBBIX KIIETOK.

Tema 6.2.
buoskosornueck
Uil IKCIIEPUMEHT

OcHoOBHOE coJep:KaHue 10
IIpakTHYeckoe 3aHATHE 2 OK 01
00630p TeM yueOHO-HCCIIETOBATENBCKUX MTPOCKTOB. BRIOOp yueOHO-HCCIIeI0BATEIECKOTO OK 02
MPOEKTA U3 MPeIOKEHHBIX. DOPMUPOBAHUE KOMAH/IBI IPOEKTA. AJITOPUTM BBITTOJIHEHHS OK 04
MIPOCKTA. OK 07
Kaxxnas rpynna BeIOMpaeT 0JIMH U3 BAPHAHTOB YI€OHO-UCCIIEI0BATEIbCKIX IPOCKTOB!
[IpakTuueckas paborta Ne22.

1. Ouenka kauecTBa aTMOC(EpHOro BO3TyXa

2. OrleHKa KauecTBa OYB METOJIOM (PUTOTECTHPOBAHUS

3. Orenka kauecTBa BOJ MOBEPXHOCTHBIX BOJOEMOB IO OPTaHOJIENTUYECKUM U (PU3UKO-

XMMHYECKUM CBOMCTBAM 2

4. Bnusuue [IAB Ha pocT 1 pa3BUTHE CEMSH BBICIINX PAaCTEHUN

5. BrnmstHHEE COJEBOTO 3arpsi3HEHHS HA POCT M Pa3BUTHE CEMSIH BBICIINX PACTCHHUN
Ilepewiti sman 6vlnoaHenUs npoeKma:
O6ocHOBaHME aKTyaJIbHOCTH BEIOPAHHOM TeMBbl. BrIsiBIeHNE TPOOIeMbI HCCIIEOBAHMS,
¢dopmynupoBanue runore3sl. Beibop MeTo10B uccnenoBanus. Beroop Touek or6opa nmpod
Ha TeppuTOopHHu uccnenoBanus. IloctanoBka neneit u 3ajau uccienoanus. Onpenenenue
(bopMBbI IIpeICTaBICHUS PE3yJIbTATOB UccienoBaHus. OnpeaesaeHne 3TaloB U COCTaBlIEHUE
IUIaHa MCCIeI0BAHUs
JlaGopaTopHble 3aHATHUS 6
JlabopaTtopHas pabota Ne5.
Bmopoii sman evinonnenus npoexma: OATOTOBKA HEOOXOIUMOHN TIOCY/IBI M MaTepraa 5
JUIs1 SKCTIEPUMEHTA, IPOBECHUE SKCIIEPUMEHTA, IEPUOINUecKasi IPOBEpKa TCUSHHS
JKCIepuMeHTa/ cOop MaTepHasa B BBIOpaHHBIX TOUKax 0TOOpa mpod
JIaGoparopHas paboTa Ne6.
Tpemuii sman @vinonueHuss npoekma. MOITydYeHUE TEPBUYHBIX IKCIIEPUMEHTATBHBIX 2

JaHHBIX, TIPOBECACHUC CTaTHCTHYCCKOU O6pa6OTKI/I IMMOJIYYCHHBIX JaHHBIX
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JIaGoparopHas pabota Ne7.
Yemeepmulil 2man 6binoaHeHUs: NPOeKma. BbISIBICHUE 3aKOHOMEPHOCTEH,

(opMynHpOBaHUE BHIBOJIOB M TPOTHO30B, OLIEHKA KAUeCTBA UCCIIEYyeMOro 00BEeKTa 10 2

pe3yibTataM OMOIKOJIOTUYECKOTO aHAIHU3a

IIpakTHYeckune 3aHATHSA 2

[Tpaktuyeckas padora Ne23. «3ammra mpoeKTay.

[IpencraBieHne pe3ynbTaTOB BHIOJIHEHHUS Y4eOHO-HCCIEI0BATEIbCKUX IIPOSKTOB 2

(BBICTYIIJIEHUE C MTPE3ECHTALIUEN )
KoncyabTanuu 10
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 8
Bcero: 154 16
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3. YcaoBusi peaju3anuu NporpaMmMbl 001e00pa3oBaTe/bHOI AU CHUTNITTHHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHUuIo

I[JISI pcaim3anun MmmporpaMmbl JUCHUINIMHBI NPCAYCMOTPCHBI CIICAYIOIIHUC CICHHUAJIBHBIC

MTOMENICHUS: YIeOHbIN KaOnHeT «XUMHUU U OMOJIOTUHY.

Kabuner «Xumun 1 OMOJIOTUNY, OCHAIICH B COOTBETCTBUU ¢ 1. 6.1.2.1 oOpa3oBarenbHOIMA

nporpamMmsl 1o crienuainbHocTH 35.02.12 CagoBo-napkoBoe  JIaHAma(THOE CTPOUTEILCTBO.

3.2. UudopmarnmonHoe obecrneueHne 00ydeHus

Jlist peanuzanuu nporpaMMbl OMOTHOTEYHBIN (HOHT 00pa30BATEIILHON OpPraHU3aIMA UMEET

IIE€YaTHbIC U JJICKTPOHHBIC O6p330BaTCJ'IBHBIe n I/IH(bOpMaI_[I/IOHHBIe PECYPChI, pPEKOMCHAOBAHHEBIC
JJIs1 UCITIOJIB30BaHUA B O6pa3OBaT€JIbHOM nponecce, HE CTapuicC IATH JICT C MOMCHTA U3AaHUA.

1.

OcHOBHbBIE IeYATHBIE H3daHUuA

Buonorus ms npodeccuii U cienUaTbHOCTEH TEXHUYECKOTO M eCTECTBEHHO-HAYYHOT'O
npoduiaeii: y4eOHHMK I CTyHd. YYpexaeHui cpea. npod. obOpazoanms / B. M.
Koncrantunos, A. I'. Pe3anos, O. E. ®aneesa; nox pen. B. M. Koncrantunosa. — 10-¢
u3 ., crep. — M.: OOpa3zoBarenbHO-U3IaTENbCKUN EHTP «AKagemusy», 2022. — 336 c.
buonorus. 10-11 kmacc (yriyOJieHHBIH YpOBEHbB): Y4YEOHUK IJisi CPEAHEro OOIIero
obpazoBanus / B. H. Speirun [u ap.]; mox obmel penakiueit B. H. Apeiruna. — 2-¢ usm.
— Mocksa: U3narensctBo FOpaiit, 2022.

EcrectBo3Hanue. buonorus: yueOHUK I CTY/. YUPEKACHUHN cpe. npod. oopazoanus /
JILA.Ilapmytuna. — 4-e u3z., crep. — MockBa: OOpa3oBaTeabHO-U31aTENbCKUI LIEHTP
«Axanemusy», 2023. — 352 c.

JlonoTHUTeIbHbIE HCTOYHUKH

buonorus: yuyeOHUK Ui CTyH. yupexaeHui cpen. mpod. odpazoBanus / H.B. Uebbles,
I'I"I'punesa, I'.C.I'y3ukoBa u np.; mox pea. H.B.UeOpimeBa. — 12-e u3x., crep. — M.:
W3narenbckuit neHTp «Akanemusi», 2017, — 448 c.

Teitmop 1. buomorus: 8 3 1. T. 1 / . Teinop, H. I'pun, Y. Crayt; nox pen.P. Comepa ; niep.
3-ro auri. u3g. — 14-e 3. —M. : JlaGopatopus 3Hanwuii, 2022 — 454 c.

DJIeKTPOHHBbIE U3IAHUS

buonorus. 10-11 kmacc (yrimyOJieHHBI YpOBEHbB): YYEOHUK IJisi CpPEIHEro OOIIero
obpazoBanus / B. H. Speirun [u ap.]; mox obmeit pexakiueit B. H. Apsiruna. — 2-e uzg.
— Mocka: U3natensctBo FOpaiit, 2022. — 357 ¢. — (Hapoanoe npocsenierne). — ISBN
978-5-534-15630-0. — Tekct: anektponHbi // OOpa3oBarenbHas miatdopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/509241

Oobyxos, JI. K. buomorms: kieTku M TKaHU: ydyeOHOe mocoOue JUisl CpeaHero
npodeccrnonanbHoro obpasosanus / J[. K. O0yxos, B. H. Kupunenkosa. — 3-¢ u3fm.,
nepepab. u jgon. — MockBa: WsmarensctBo HOpaiit, 2022. — 358 c. —
(ITpodeccronanproe oopazoanue). — ISBN 978-5-534-07499-4. — TekcT: 31K TPOHHBIH
/I ObpasoBarenbHas marpopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/494034
buonorus: yaeOHUK U IPaKTUKYM JUIsl CpeAHEro npodeccruoHanbHoro oopaszonanus / B. H.
Speirun [u 1p.]; nox penakuueir B. H. Spsiruna. — 2-e u3a. — MockBa: M3naTenscTBo
IOpaiiT, 2022. — 378 ¢. — (IIpodeccnonansruoe odpazosanue). — ISBN 978-5-534-09603-
3. — Texct: anexktpoHHbIi // OOpazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489661
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4. KoHTPOJIb 1 OlIEHKA Pe3yJbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOM M CHUILTHHbBI

KoHTpoJib U o1leHKa pe3yIbTaTOB OCBOEHUS 00111€00pa30BaTEIbHOMN IUCIUIUIMHBI PACKPBIBAIOTCS
yepe3 JUCUUIUIMHAPHBIE pe3yNbTaThl, HampaBieHHblE Ha (opMmupoBaHuEe OOUMX H
npodeccnoHaNbHBIX KOMIETSHIIUN MO pa3/iesiaM U TeMaM CoJIep)KaHus yueOHOro Matepuarna.

Oo0mas
KOMIIETeH U

Pasznen/Tema

T oneHoOYHBIX MepPONPUATHI

Pa3nes 1. Kierka — cTpyKTYypHO-()YHKIIHOHAJILHAS €IMHUIIA 5KHBOTO

OK 02

Tema 1.1.
buonorus xak Hayka

3anonHenne TabJIMIBI C OIMCAHUEM
METOJIOB MHKPOCKOITUPOBAHUS C HX
IOCTOMHCTBAMH U HETOCTATKAMH.
3anonHeHne TabauIel «BKiaa yueHbIX B
pa3BUTHE OMOJIOTHI

OK 02

Tema 1.2.
OO01as xapakTepuCcTHKa
KHU3HU

3aroTHeHUEe CPABHUTEIHLHOU TAOUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKUBOTO

OK 01
OK 02
OK 04

Tema 1.3.
Buonornyecku BaxHbIE
XAMUYECKHUE COEIUHEHUS

@pOHTAIBHBIN OIIPOC

[ToaroToBKa yCTHBIX COOOIIEHUN C
Mpe3eHTalue

BrlimmonHeHME U 3amuTa J1abopaTopHBIX
pabot: «Onpenenenue BuramuHa C B
MPOJIYKTaX MUTAHUS,
«'uapodunsHO-THIPOGOOHBIE CBOHCTBA
JIATIHIOB)

OK 01
OK 02
OK 04

Tema 1.4.
CtpykTypHO-(YHKIIMOHATIbHAS
OpraHu3aIys KJIETOK

OnenuBaemasi TUCKyCCHs IO BOIIpOcam
JAEKIUU

Pa3paboTka MeHTaIbHOM KapThl 1O
KJIaccu(UKAIUK KJIETOK U UX CTPOEHUIO Ha
IIPO- ¥ yKapUOTUYECKUX U 110 LIapCTBaM B
MHHHM Ipymax

Beinonnenue u 3amura 1ab0paTOpHBIX
pabor:

«CTpoeHue KIEeTKH (pacTeHusl, )KUBOTHBIE,
rpulBbl) U KJIETOUYHbIE BKIIOYEHUS (Kpaxmal,
KapOTHUHOUbI, XJIOPOILIACTHI,
XPOMOILIACTHI)»,

«IIponuraemocts MeMOpaHsbI (I1a3MOJIU3,
JIETIIIa3MOJIH3 )»

OK 01
OK 02

Tema 1.5.
CTpyKTypHO-(YHKIIMOHATILHBIC
(hakTOpbI HACTIEACTBEHHOCTH

@pOHTAIBHBIN OIIPOC

Pazpabotka rimoccapus

Pemenue 3ana4 Ha onpenencHue
IIOCJIEI0BATEIILHOCTH HYKJIEOTHIOB
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OK 01

Tema 1.6.

@pPOHTAIBHBIN ONIPOC

OK 02 [Iponecchl MaTpuuHOTO Tect «IIponecchl MATPUYHOTO CUHTE3a»
CHHTE32 Pemienue 3ana4 Ha onpeneneHue
[0CJIEI0BATEIbHOCTH aMMHOKHUCIIOT B
MOJIEKYJIe OerKa
Pemenue 3agau Ha onpenenenne
[I0CJIEI0BATEILHOCTH AMUHOKHCIIOT B
MoOJIeKyJie Oellka B Cllydyae M3MEHEHUS
IIOCJIEI0BATEIbHOCTH HyKieoTn10B JTHK
OK 02 Tema 1.7. DpOoHTANIBHEIN 0IPOC
OK 04 Hexknerounsie ¢popMbl KU3HA [ToaroroBka yCTHBIX COOOIIEHUH €
Ipe3eHTaluen (BUpycHble U
OakTepuanbHbIe 3a001eBanus. OO0IHe
IPUHIUIBI UCII0JIb30BaHUS
JIeKapCTBEHHBIX BelecTB. OcoOOeHHOCTH
MIPUMEHEHUS aHTUONOTHKOB)
OK 02 Tema 1.8. ®poHTaATBHBIN OITPOC
OOMeH BelecTB U 3aroJHEeHUE CPaBHUTENILHON TaOIHLIbI
IIPEBpALIEHUE SHEPTUU B XapaKTepUCTHK TUIIOB OOMEHA BEILIECTB
KJIETKE
OK 02 Tema 1.9. OO6cyx1eHre o BOIpocam JIEKIUU
OK 04 JKW3HEHHBIN UK KIETKH. Pa3paboTka neHTBHl BpEMEHU KU3HEHHOTO
Muro3. Melio3 LUKJIa
Pasnen 2. Ctpoenue u GpyHKUMH OPraHu3mMa
OK 02 Tema 2.1. OuenuBaemasi IUCKycCus
OK 04 Crpoenue opranusma Pa3paboTka MeHTaNbHOM KapThl TKaHEH,
K 1.1 OPTraHOB M CUCTEM OPraHOB OPTaHNU3MOB
(pacTeHusl, )KUBOTHbIE, UEIOBEK) C
KpaTKoOW XapaKTepUCTUKON UX (PyHKIHI
[ToaroroBka u npencTaBlIeHUE YCTHBIX
COOOLIeHNH C Mpe3eHTauueil (MMMYHHTET,
MH(EKIMOHHBIE 3a00JIeBaHMs, STIHJIEMHH,
BaKITWHAIINSA )
OK 02 Tema 2.2. OpOHTAIBHBIN OIIPOC
IK 1.1 DopMBI pa3MHOKECHUS 3anonHeHne TaOIMIIbI ¢ KPaTKOM
OpPraHHU3MOB XapaKTepUCTUKON U puMepamu Gopm
Pa3MHOXKEHHUS OpPraHU3MOB
OK 02 Tema 2.3. Pa3paboTka JeHTbl BpeMEHHU C
OK 04 OHTOreHes )KMBOTHBIX U XapaKTEPUCTUKOM ATAIOB OHTOTE€HE3a

YCI0BCKa

OTZIEJIbHOM TPYNION JKUBOTHBIX U YEIOBEKa
110 MUKpPOTpYTIIIaM
Tect/ompoc
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OK 02
OK 04

Tewma 2.4.
OHTOreHe3 pacTeHHI

CocraBneHue KU3HEHHBIX [IUKIJIOB PACTEHUM
10 oT/Ie7aM (MOXOBHUIHBIC, XBOIICBUIHBIC,
NaropOTHUKOBHUIHBIC, TOJJOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02

Tema 2.5.
OCHOBHBIE ITOHATUSA T€HETUKHU

Pa3paboTtka rioccapus
Tect

OK 02
OK 04

Tema 2.6.
3aKOHOMEPHOCTH
HACJIeTIOBaHU

®poHTaTIBHBINA OITPOC

Tect o Bompocam JeKIUU

Pemenue 3anay Ha onpenenenue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MMPU3HAKOB IIPU MOHO-,
JIv-, TOJIMTUOPUTHOM U aHATU3UPYIOIIEM
CKpEIIMBAHUH, COCTABIICHUE
TCHOTUIMYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

Tema 2.7.
B3aumoenicTBre reHOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BEPOSTHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX [TPU3HAKOB IIPU
Pas3IMYHBIX THIAX B3aMMOAEHCTBHS ICHOB,
COCTaBJICHHUEC I'CHOTHUIIMYCCKUX CXEM
CKpEIMBaHUs

OK 01
OK 02

Tema 2.8.
CueruieHHOe HaclIeOBaHuE
MIPU3HAKOB

Tect

PazpaboTtka rioccapus

Pemenue 3anau Ha onpeneneHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJIEICTBEHHBIX TPU3HAKOB MPH
CLIETIJIEHHOM HacJIeIOBaHNUU, COCTABICHUE
T€HOTUINMYECKUX CXEM CKpPEIIMBAHMS

OK 01
OK 02

Tema 2.9.
I'eneTuka mona

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpenenenue
BEPOSATHOCTH BOZHUKHOBEHUS
HACJICACTBCHHBIX HpI/I3HaKOB, CHCIINICHHBIX C
MOJIOM, COCTaBJIEHHE TEHOTHITMYECKUX CXEM
CKpeILIMBaHUsA

OK 01
OK 02

Tema 2.10.
T'eneTuka uenoBeka

Tect

Pa3paboTtka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HAaCJEACTBEHHBIX MPU3HAKOB, UCIOIb3Ys
METObI TCHETHKH YCIOBEKA, COCTABICHHUE
T€HOTUIMYECKUX CXEM CKpEeIllBaHUs
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[ToaroToBKa YCTHBIX COOOIICHHUI C
Mpe3eHTAIMEH O HACIeACTBCHHBIX
3a00JIeBaHUIX YEIOBEKA

OK 01 Tema 2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHYUBOCTH |Penienue 3a1a4 Ha onpeiesieHue TUIa
OK 04 MyTalluM IpU TIepegadye HacaeACTBEHHBIX
PU3HAKOB, COCTABJICHNE T€HOTUITHYECKUX
CXEM CKpEIIMBaHUs
OK 01 Tema 2.12. Tect
OK 02 Cenexkuusi OpraHu3MoB Pa3paboTtka rioccapus
Pemenue 3agau Ha onpeneneHue
BO3MO>XHOI'O BOZHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB I10 CEJIEKLINH,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEIIUBAHUS
Paznen 3. Teopus 3Bo/1I0uMH
OK 02 Tema 3.1. OpoHTaTBHBIN OIIPOC
OK 04 Bo3HUKHOBEHUE U pa3BUTHE [ToaroroBka u mpeCcTaBICHUE YCTHOTO
JKU3HU Ha 3emiie COOOILIEHUS U JICHThI BpEMEHU
BO3HUKHOBEHUSI U PA3BUTHS )KUBOTHOTO U
pacTUTEIBLHOTO MUpa
OK 02 Tewma 3.1. OpoHTaTBHBIN OIPOC
Hcropust 3BOIIOLIMOHHOIO Pa3paboTka 1eHTbl BpEMEHU pa3BUTHUS
yueHus 9BOJIIOLIMOHHOTO YYEHHUS
OK 02 Tema 3.2. ®poHTaTBHBIN OMPOC
MuKpO3BOTIOLMS Pa3zpaboTtka rioccapusi TEepMHUHOB
OK 02 Tema 3.3. OneHuBaemasi JUCKYCCHUS
OK 04 Makpo3Boronus Pa3paboTka rioccapusi TEpMHUHOB
OK 02 Tema 3.5. ®poHTaTBHBIN OMPOC
OK 04 [TpoucxoxaeHue yenoBeKa — Pa3paboTka J1€HT BpeMeHU U MEHTaJIbHBIX
AHTPOIOTEHE3 KapT Ha BBIOOP:
“BOJTIOIHMST COBPEMEHHOTO YeJIOBeKa”,
“BpeMs U MyTH paccesieHusl YeI0BeKa Mo
wianere”, “BnusHue reorpapudeckoit
cpeabl Ha MOp(OJIOTHIO U (PU3NOJIOTHIO
yenoseka”, “Yenosedyeckue pacel”,
o0cyxaeHue
Pa3znen 4. Dxoaorus
OK 01 Tema 4.1. Tect 1o 3xoI0rNYecKkuM GakTopam 1
OK 07 Dkonorudeckue GpakTopsl U cpelaM KM3HU OPraHU3MOB

Cpenbl KU3HH.
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OK 01

Tema 4.2.

CocraBiieHHE CXEM KpyroBOpOTa BEILLECTB,

OK 02 [Tomynsammsi, coobiecTna, HCTOJIb3Ysl MaTepUAIIbI JICKIIMHU

OK 07 3KOCUCTEMBbI Pemenue npakTuKo-OpueHTUPOBAHHBIX
pacyeTHBIX 3aJaHuil 110 TIepEeHOCY BEIleCcTBa
Y DHEPIUU B SKOCUCTEMAaX C COCTABIICHUE
Tpo(UUECKUX MeTel U mHpaMu] OMOMacChl
Y SHEPTUU

OK 01 Tema 4.3. OnenuBaemast TUCKYCCHS

OK 02 buocdepa - rmobanpHas Tect

OK 07 IKOJIOTMYECKAsl CUCTEMA Pemenne npakTuKo-OpueEHTUPOBAHHbBIX

pacueTHBIX 3aJa4 Ha OIpEIEICHHE
IIJIOIIAAM HACAXKACHUM I CHUKEHUS
KOHIIEHTPAIMU YTIIEKHCIIOTO raza B
aTMoc(epe CBOEro pernoHa npoKkMBaHUs

OK 01 Tema 4.4. Tect

OK 02 BnusiHue aHTpONOreHHbIX Pemienue npakTHKO-OpUEHTUPOBAHHBIX

OK 04 dakTopoB Ha Ouochepy pacyeTHBIX 3a/IaHUM 10 COXPAHEHUIO

OK 07 IIPUPOAHBIX PECYPCOB CBOETO PETHOHA

K 1.1 IIPOKUBAHUS

K 1.2

OK 02 Tema 4.5. OuenuBaemas 1UCKycCus

OK 04 BnusiHue counanbHo- BrinosiHeHUS MPAKTUYECKUX 3aITaHHI:

OK 07 IKOJIOTHYECKUX (PaKTOPOB HA “OrnpenesieHre CyTOYHOTO paluoHa

IIK 1.1 3I0POBBE YETIOBEKA MUTaHus”,

IIK 1.2 “Co3nanue MHAUBUAYaJIbHON NaMATKH 110
OpTraHHU3aIy palMOHATBLHON (PU3HUECKOi
aKTUBHOCTH
Brimonnenue nabopatopHoit paboThl Ha
BBIOOD:

"VMcTBeHHast pabOTOCTIOCOOHOCTD",
"Brniusiane abuotudeckux GakTopoB Ha
YeJIoBeKa (HU3KUE U BHICOKHE
TeMmeparypsl)"

IpodeccnonanbHo- 3amura Keica: mpeIcTaBIeHHe pe3yIbTaTOB

OPUEHTHPOBAHHO CO/eP:KAHUe |PELIECHUS KeHCOB (BBICTYIJICHHE C

Paznen 5. buosorusi B ;KM3HM  |[TIpe3eHTaLUEH )

OK 01 Tema 5.1 BelntonHenue kelica Ha aHaIu3

OK 02 buorexHOIOrNH B KU3HU UHOPMAIIUU O HAYYHBIX JOCTHKEHHSX B

OK 04 Ka)XJgoro 00JIaCTH TEHETUYECKUX TEXHOJIOTHI,

IIK 1.1 KJIETOYHOW MHXKEHEPHUH, TTULLIEBBIX

I[IK 1.2 OnoTexHoIorui (1Mo rpynmnam),

MPEJCTABICHUE PE3YIBTATOB PEIICHUS
KEWCOB
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OK 01 Tema 5.2.3. Brimmonnanenue kerica Ha aHaIU3

OK 02 buotexHosnoruu u pacreHus nH(pOpMaIUK 0 pa3BUTUU OMOTEXHOJIOTHH C
OK 04 WCIIOJIB30BaHUEM pacTeHuH (110 rpymmam),
IK 1.1 MPEJICTaBICHUE PE3YIIHTATOB PEIICHUS

K 1.2 KEMCoB

Pa3nen 6. buoskosornyeckue | [Ipeacrasnenue pe3yabTaToB BBIITIOJIHEHHS
uccJie10BaHuA y4e0OHO-UCCIIeIOBATENLCKUX POEKTOB
(BBICTYILIEHUE C NTPE3EHTALUEH )

OK 01 Tema 6.1. Brimonnaenue 1abopatopHbIX paboT Ha
OK 02 OCHOBHBIE METOIbI BBIOOpP B MUHHTPYIIAX:

OK 04 OMOdKOJIOTHYECKIX 1. BnustHue TeMmeparypbl Ha pocta u
OK 07 HCCIIEI0OBaHUI (U3NOTOTHYECKYI0 aKTUBHOCTh

JPOXKKEBBIX KIIETOK

2. BnusiHUE yriaeBoJOB HA pOCTa U
(U3HOIOTHYECKYIO aKTUBHOCTD
JPOYOKEBBIX KIIETOK

3. CoueraHHO€ BIMSIHUE TEMIIEPATYPHI U
YIIJIEBOJIOB Ha POCTa U
(U3HOIOrMUECKYI0 aKTUBHOCTD
JPOXKIKEBBIX KIIETOK

OK 01 Tema 6.2 Brinonnenue yuebHo-

OK 02 buoskonornueckuii UCCJICJIOBATEIILCKOTO TIPOCKTA Ha BHIOOD:
OK 04 3KCIIEPUMEHT 1. Onenka kayecTBa aTMOC(PEPHOTO

OK 07 BO3/IyXa

2. OreHka KayecTBa I104B METOJIOM
buTOTECTUPOBAHUS

3. OueHka KadecTBa BOJ| IOBEPXHOCTHBIX
BOJI0EMOB I10 OPTaHOJIENITUYECKUM U
($U3UKO-XMMHUYECKUM CBONCTBAM

4. Bnusuue I1AB Ha poct u pa3Butue
CEMsIH BBICIIUX PACTEHUU

5. BnausHue coneBoro 3arpsi3HeHUs Ha
POCT M pa3BUTHE CEMSIH BBICILINX

pacTeHui
OK 01
OK 02 BrIinonHeHune dxk3aMeHAIMOHHBIX 3aIaHUNA
OK 04 OJIHEHHE DK3aMeHaIllo 3all
OK 07
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