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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEHA ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJILHOM JJUCHUILJIAHBI «BUOJIOT UsT»

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe o0pa3zoBaTeabHoi nmporpammbl CITO

OO61eo0pazoBaTenbHas JUCHUIIIMHA «bUonorus» nzydaercs Ha 6a30BOM ypOBHE
B 001Ie00pa30BaTEeIbHOM IIMKJIE€ Y4eOHOTro TIUIaHa OCHOBHOW MpodeccrHoHaIbHOM
o0pa3oBaTenbHON MPOrpaMMbl BCEX YKPYITHEHHBIX TPYIIIL.

TpynoemkocTs mucturuiiiael «buonorus» Ha 06a30BOM ypOBHE COCTaBISET 72
yaca, W3 KOTOpPBIX 12 4YacoB BKIOYAaEeT NPO(PEeCCHOHATBEHO-OPUEHTUPOBAHHOE
collepKaHue, YCUJIMBarollee MNpo(hecCCHOHAIBbHYI0 COCTABJISIONIYI0 [0 KOHKPETHOMN
npodeccun  WIM  cHenuaibHocTM B 3aBucuMoctd ot OI'OC  CIIO
npodeccun/crenuaibHOCTH.

[IpodeccnoHalbHO-OPUEHTUPOBAHHOE COJICPKAHUE PEATUZYETCS B MPUKIIATHOM
Moxayne (pazmen 5 “buonorust B ku3HK) s BcexX Mpodeccuil/crnenuaibHOoCTe Ha
Marepualie KeMcoB, CBSA3aHHBIX C aHAIM30M HH(GOpPMALUM O PA3BUTHUU U MPUMEHEHUU
OMOTEXHOJOTHM 1O  oTpacisiM  Oyaymed mnpodecCuoHaNbHON  AESTEIbHOCTH
oOyuaronmuxcs. Kpome TOro, mnpodeccroHalbHO-OPUEHTUPOBAHHOE COJEpPHKAHUE
YUHUTBIBa€TCSI B pasfene 4 “Okojorus’ TPHU  BBIIOJIHEHHH JAOOPATOPHBIX U
MPaKTUYECKUX padoT, CBS3aHHBIX C Oyaymiedl mpodecCHOHANBbHON esATeIbHOCTHIO
00yJarommxcs.

[Tlepuon  oOyueHuss W pacmpeieneHHe IO  CEMeCcTpaM  OIpelesieT
oOpa3oBarenbHas OpraHU3alMs CaMOCTOSITENIBHO, C y4Y€TOM JIOTUKH (POpMUpOBaHUS
MPEIMETHBIX  PE3yJbTaTOB, O0mMX U  NPOdEeCCHOHAIBHBIX  KOMIIETEHIIHM,
MEXKIPEIMETHBIX CBS3€d C JAPYTrUMH JUCHUIUIMHAMHU OOIIe00pa30BaTeIbHOTO U
o011enpodecCHOHABLHOTO IIUKIJIOB YYEOHOTO TIJIaHa.



1.3. ]_Ie.]'llfl ! IVIAHUPYEMBIC PE3YyabTaThbl 0OCBOCHHUA NTUCHHUILJIMHbI:

Hean: ¢dopmupoBanre y CTYIEHTOB NPEACTABICHHUS O  CTPYKTYpHO-
(YyHKIMOHATIBFHOM OpraHu3alliy KUBBIX CUCTEM PAa3HOTO paHra Kak OCHOBBI MPUHSTHS
pelIeHU B OTHOIEHUH OOBEKTOB KMUBOM IPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIMSIX.

3anavuu:

1) chopmMupoBaTh MOHUMAHUE CTPOCHUSI, MHOTOOOPA3ns U OCOOCHHOCTEH >KUBBIX
CHUCTEM PA3HOTO YPOBHS OpraHU3AINH, 3aKOHOMEPHOCTEH MPOTEKAHUSI OMOJIOTHICCKUX
IPOLIECCOB M SIBJICHUM B OKpY’KaIOIIEeW cpele, IeJOCTHOM HaydHOW KapTHUHBI MUpA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHHUS ONPENEIATh KUBbIe OOBEKTHI B MPUPOJE; MPOBOIUTH
HaOJIOJICHUST 32 JKOCUCTEMaMH ISl BBISIBJICHUS €CTECTBEHHBIX W AHTPOIOTEHHBIX
M3MEHEHUM, HHTEPIPETUPOBAThH PE3YJIbTaThl HAOIIOEHU,

3) cdopMupoBaTh HAaBBIKM  MPOBEACHUS  MNPOCTEHUIINX  OMOJOTHYECKUX
AKCIIEPUMEHTAJIbHBIX UCCIEI0BAHUN C COOJIIOICHUEM MPaBUIl 0€30MMaCHOr0 0OpaIeHUs
C 00BEKTaMH U 000PYI0BaHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MHGOPMAIMIO OMOJIOTUYECKOrO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBath yMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOEH AEATEILHOCTH IO
OTHOIIIEHUIO K OKpYyXKalollel cpene, COOCTBEHHOMY 37I0pOBbIO; OOOCHOBBIBaTH U
co0JiroAaTh Mephl MPO(PHIIAKTUKY 3a00I€BaHUM.

6) chopMUpoBaTh MOHUMAHUE 3HAUUMOCTU JOCTUKEHUM OMOJIOTUYECKOM HAYKH U
TEXHOJOTUA B TPAKTUUYECKON JEATEIIbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTHUH U arpoOMOTEXHOIOTHH.



1.2.2. Ilnanupyembie pe3y/ibTAaThl OCBOCHUA 0011e00pa30BaTeIbHON AucHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO
Kon un Il1anupyeMbie pe3yabTaThl OCBOEHHS AMCHHILIAHDI
HAaHMEHOBaHHe
‘l’OPM“PyeMﬂux Oﬁume1 I[I/ICHI/IHJII/IHaprIez
KOMITeTeH U

OK 01. Beibupatp
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPY10BOr0 BOCIIMTAHMS:
- TOTOBHOCTh K TpPYdy, OCO3HAaHHE I[CHHOCTH MAacTepCTBa,
Tpyzaoooue;

- TOTOBHOCTh K aKTHBHOM JIEATCILHOCTH TEXHOJOTHMUYSCKOU U

COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIUMPOBATH,

IJIAHUPOBaTh W CAMOCTOSITEJIBHO  BBIMIOJIHATH — TaKYIO
NESITEIbHOCTD;
- UHTEpec K pa3IuyHbIM cdepaM npodeccCHoHaTbHON

JIeITCIIbHOCTH,

OBnaneHre yHUBEPCAIbHBIMU Y4eOHBIMH TO3HABAaTEIbHBIMU
JNEUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUS:

- CaMOCTOATENIbHO (OopMynmHpOBaTH H  AKTYaJIM3UPOBATH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS IS
CpaBHEHHUSI, KITacCU(PUKALIUU U 000O0IICHNUS;

- OMpeAeNsATh ILEeNU NeATeNbHOCTH, 33/JaBaTh MHapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

c(OPMUPOBAHHOCTh 3HAHUH O MECTe M POJU OWOJOTHH B
CHCTEME HAay4YHOTO 3HAHMS; (YHKIMOHAJIBHOW TPaMOTHOCTH
YCJIOBCKA JIA pCIICHUS JKU3HCHHBIX HpO6HeM;

c(OpPMUPOBAHHOCTb ~ yYMEHUS

OCHOBOIIOJIararommux OMOJIOrMYECKUX TECPMHUHOB U MMOHSITHH:

pacKpbIBaTh  COJEPIKAHHE

JKWU3Hb, KJIETKA, TKAaHb, OpPraH, OpraHu3M, BUJ, OIS,

JKocHucTeMa, OwuorieHo3, Owuocdepa; wmerabonusm (oOMeH
BCIIIECTB u npeBpalicHue SHEPIHH), roMeocTas
(camoperysmms), OMOCHHTE3 Oeka, CTPYKTYpHas

OpTraHMU3aIMs KUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIpOU3BeIeHNE (PENPOIyKIHs), HACIEACTBEHHOCTD,

W3MEHYMBOCTh, JSHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YpOBHEBAsi OpraHU3alus;
chOpMUPOBAHHOCTh ~ yYMEHHS  PacCKpbIBaTh  COJEP)KaHHE

OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEOPHA W THIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTAaIlMOHHOM, 3BOJIFOLIMOHHOW,
IIPOUCXOKICHUS KU3HU U YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOIATAIOIIHE

! Yka3blBaloTCs IMUHOCTHDIE M MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022), popmmpyembie o0bueobpa3oBaTeibHON ANCUUNIIMHON

2Ll,mcu,wnnvmaprle (npeameTHble) pe3ynbTaThbl yKa3biBatoTcsa B cooTBeTcTBUM ¢ PTOC COO (B nocneaHei peaakumm ot 12.08.2022)




- BBIABJIATH 3aKOHOMEPHOCTH n

paccMaTpruBaACMBIX SABJICHUAX,

IPOTUBOpEUHs] B

- BHOCUTb KOPPEKTHUBBI B JI€SITEIbHOCTb, OIICHUBATh
COOTBETCTBUE  pE3YyJbTAaTOB IIENsAM, OIICHUBATh PHUCKHU
MOCJICACTBHUI I€ATCILHOCTH;

- pa3BuUBAaThb KpPEATMBHOE MBIIUJIEHUE MPHU  PELICHUH

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HccCJIe0BATEIbCKHE 1eCTBUS:
- BIIQJIETh  HABBIKAMH  y4eOHO-HCCIIEIOBATEIBCKOW U
MIPOCKTHOM JIEATEIILHOCTH, HABBIKAMHU Pa3peIIeHUs MPooIieM;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJIM3UpOBaTh 3ajauyy, BBIABUIaTh TMIIOTE3y €€ PEUICHHUS,
HAXOJHUTh

apryMeHTbl  JJIA

YTBEPKJICHHM, 3a1aBaTh IapaMETPbl U KPUTEPUU PELICHUS;

JOKA3aTeIbCTBA  CBOHX
- aHaJ'II/ISI/IpOBaTB HOJIy‘-ICHHI)Ie B XOI¢€ peIHCHI/IFI 3a1a4uu
peSy.]'II)TaTBI, KpI/ITI/ILIeCKI/I OLICHUBATh WUX JIOCTOBGPHOCTI),
HpOFHO?;I/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'IOBI/U[X;

- yMeTh TIEPEHOCUTh 3HAHUS B I[IO3HABATCIBHYID U
NPaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- yYMETh HHTEIPUPOBATh 3HAHHS W3 Pa3HBIX MPEIMETHBIX
oOuacreii;

- BbIABHUI'aTb HOBBIC HJECH, HpCI[J'IaFaTI) OpI/IFI/IHaHBHBIe
Ioaxoabl 1 peIHeHI/ISI;

- CHOCOOHOCTH WX WCIIOJNB30BAHUS B IIO3HABATEILHOW H
COIMAITBHOW MPAKTUKE

Ouosornueckue 3aKoHbl U 3akoHOoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBuioBa, 3. I'ekkens, ®@. Mroepa, K.
bapa), rpaHuIibl KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

NpuOOpPETEHUE OIbITa NPUMEHEHUS OCHOBHBIX METOOB
Hay4HOTO OHoJIOTUu:

IIO3HAaHM, HCIIOJIb3YCMbIX B

HﬂGJ’IIOI[GHI/ISI U OIIHMCaHUA JKHUBBIX CHUCTEM, IIPOLECCOB H

SBJICHHI; OpraHU3allMi ¢ TPOBEICHHUS OHOIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTHU MEXIY UCCIIENYyEeMbIMU BEIMYMHAMU,

00BACHEHUS IMOJIYYCHHBIX PEC3YJIIbTATOB U (I)OpMy'J'II/IpOBaHI/IH
BBIBOAOB C HCIIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n

3aKOHOB;
c(OPMUPOBAHHOCTb ~ YMEHMSI  BBIIEIATh  CYILECTBEHHBIE
IPU3HAKK BUPYCOB, KJIETOK IPOKAPUOT M  IYKaApHOT;

OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHWU3MOB, BHUJIOB,
OMOTeOIeHO30B U JKOCHCTEM; OCOOEHHOCTH IPOIIECCOB
oOMeHa BEMIECTB W TMPEBpAIICHUS DJHEPrUU B KIETKE,
(hoToCHHTE3a, TUIACTUYECKOTO M JHEPreTUYecKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OTUIOJOTBOPEHHUS, Pa3BUTHUS U
pPa3MHOKEHHUS, WHIUBUAYAIbHOTO PpA3BUTHUS  OpraHHU3Ma
(oHTOTEHe3a), OOpbHOBI 3a CYIIECTBOBAaHHME, ECTECTBEHHOIO
otOopa, BUI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPTraHU3MOB
K cpene OOWTaHWs, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,

AHTPOIIOTCHHBIX N3MEHEHNHU B DKOCHUCTEMaAX cBoen
MECTHOCTH, KPYyrOBOPOTa BEHICCTB M MPEBPAIICHUE SHEPTHH B
ouocdepe;

c(OPMHPOBAHHOCTh YMEHHUs peliaTh OMOJIOTHUECKUE 3ajauH,
COCTABJIATh TCHOTUIIMYECKUE CXEMbl CKPCIIUBAHHS  JUISI
pasHBIX THIIOB HACJEIOBaHHUS TPU3HAKOB Yy OPraHU3MOB,
COCTABJISITH CXEMBbI

nepeHoca BCHICCTB W DOHCPruM B

IKOocHcTeMax (IIeNU MUTaHUs, TTUIICBBIC CETH)




OK 02.
Ucnonp3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJIM3a u
UHTEpIIpEeTaluu
UHPOpPMALIUU U
nH(pOpPMallMOHHbBIE
TEXHOJIOTHH IS
BBITMIOJTHEHHUSI 3a/1a4
po(hecCHOHATTLHOM
NEeSITEIbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M OOIIECTBEHHOU
JIAANore KYJBTYP,
MecTa B

NPaKTUKH, OCHOBAHHOTO Ha
CIOCOOCTBYIOIIETO

IIOJIMKYJIETYPHOM MMPE;

OCO3HaHHUIO CBOCTO

- COBEPILUEHCTBOBAHME SI3BIKOBOM M YUTATEJIBCKOM KYJIBTYPBI
KAaK CpEACTBA B3aUMOJCUCTBUS MEXKIY JIOJBMHU U IIO3HAHUS

MUDA;
- OCO3HAHHE IIEHHOCTH HAy4YHOU [eATeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATH MPOEKTHYIO u HCCIIEJIOBATEIbCKYIO

JIeATEIbHOCTh UHANBUYAIBHO U B TPYIIIE;
OBnajicHWe YHUBEPCAIBHBIMU YYCOHBIMH IT03HABATEIHHBIMU
JICUCTBUSIMU:

B) padora ¢ ungopmanueii:

- BJIQ/ICTh HABBIKAMHU MOJTyYeHUsI HHGOPMAIIMH U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISITh TOWCK,
aHaJIM3, CHCTEMAaTU3allMI0 U MHTEpHpeTanuio WHGOpMauu
pa3IMYHBIX BUJOB U (HOPM TMpE/ICTaBICHHUS,

- co3daBaTh TEKCThl B pa3jIMYHBIX QopMaTax ¢ Yy4eToM
Ha3Ha4YeHHUs] MHQPOpPMAIMU M IENEBON ayAUTOPHH, BBHIOHpas
ONTUMATBHYIO (OPMY TIPEICTABIICHUS M BU3YAIH3allNN;

- OLIEHUBATh JOCTOBEPHOCThH, JIESTUTUMHOCTh MH(GOPMAIINH, €€
COOTBETCTBHUE MIPABOBBIM H MOPATHHO-ITUYECKUM HOPMaM;

- HCITOJTh30BaTh cpencTaa
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH B PEIIEHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OpPraHM3allMOHHBIX  3aJad  C
coOroIeHIEM TpeboBaHui TEXHUKU

0€30MaCHOCTH, THTHEHBI, pecypcocOepeskeHus], MPaBOBbIX U

MH(OPMaLIMOHHBIX nu

SPrOHOMUKH,

STHYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MacHOCTH;
- BJIAACTh HABBIKAMH PACIIO3HABAHUWA WU 3allIUTHI I/IH(bOpMaLII/II/I,

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  OIICHUBATh
uHGOpMaIMI0 OHOJOTHYECKOTO COJEP>KaHUs, BKIIIOYAIOIIYIO
NICEBAOHAYYHBIE 3HAHHUA U3  PA3IUYHBIX  HCTOYHUKOB

(cpeactBa MaccoBoil uHGOpMaNUU, HAYYHO-IMOMYJISIPHBIE

MaTepuaibl);  UHTEPIPETUPOBATb  STUYECKHE  aCIEKThI

COBPEMEHHBIX HCCIEIOBaHMKA B OHOJOTMM, MEAUIUHE,
OMOTEXHOJIOTHH; pacCMaTpUBaTh II00ATbHBIE KOJIOTHYECKHE
poOJIeMBl COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOIICHHIO K
HHM COOCTBEHHYIO MO3HIIUIO;

COPMUPOBAHHOCTh ~ YMEHHH  CO37aBaTh
NUCBMEHHBIE M YCTHBIE  COOOIIEHWs  Ha

OMOJIOrHYECKOM I/IH(I)OpMaI_[I/II/I N3 HCCKOJBKHMX HCTOYHHKOB,

COOCTBEHHBIE
OCHOBE

T'paMOTHO HUCIIOJIB30BATh MMOHSATUNHBIN armapar ouoJIoruu




UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH

OK 04. 3ddexTuBHO

B3aMMO/ICVICTBOBATh
u pabortatb B
KOJUICKTHUBE u
KOMaHie

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOATEIIBHOCTH U
CaMOOIIPENEIIEHHUIO;

-OBJIAJICHUE HaBbIKAMH y4eOHO-UCCIIeIOBATEILCKOH,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OsJaagenue
JelCTBUSIMU:

0) coBMeCTHAS 1eATeJIbHOCTb:

YHUBEpPCAJIbHBIMHA KOMMYHUKATHBHBIMHA

- TOHMMAaTh U UCIOJb30BaTh MPEUMYILECTBA KOMaHIHOW W
WHIUBUTyaJIbHON PabOThI;

e
U KOOPJIWHUPOBATH

- IIPpUHUMATh COBMECTHOM JACATCIIbHOCTH,

OpraHU30BbIBATH JIeiCcTBUSL 1O €€
JOCTH)KCHHMIO: COCTAaBJIATh IUIAaH JEUCTBUM, PpacHpenciarh
pPOJIM C y4EeTOM MHEHHMH Y4YaCTHUKOB OOCYXJaTh PE3yJIbTaThl
COBMECTHOH paboThI;

- KOOpIMHHPOBATb U BBINOJHATE paboOTy B  YCIOBHSX
pEaNIbHOTO, BUPTYaJIbHOTO u KOMOWHUPOBaHHOTO
B3aMMOJEICTBUS;

- OCYILECTBJISATh IMO3UTHUBHOE CTPATETHYECKOE MOBEJCHUE B
pPa3IUYHBIX  CUTYyalUsAX,  MPOSBISATH  TBOPYECTBO U
BOoOOpakeHue, ObITh MHULIUATUBHBIM

OBnagenne YHHBepPCAJbHBIMHU peryJsiTUBHbIMH
NeUCTBUAMM:

I') NpUHATHE ce0sl U APYTHUX JIIOeii:

- NPUHMMATh MOTHUBBI W apryMEHTBl JpPYruX JIOAEH Ipu
aQHAJIN3€E PE3YJIBTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYIHX JIIOAEH HA OLINOKY;

- pa3BUBATH CIIOCOOHOCTH ITOHUMATh MHp C MMO3ULIUN OpYroro
YCIO0BCKa

ano6peTeHHe OIbITa IIPHUMCHCHHUA OCHOBHBIX MCTOI0OB
HAaYy4YHOI'O II0O3HAaHUA, HCITIOJIb3YEMbIX B OHOJIOTUH:
HHGJIIOI[GHI/ISI U OIIHMCaHUsd JKHUBBIX CHUCTEM, IIPOLIECCOB U

SIBJIGHHI;'I; opraHu3anuu W IM[MPOBCACHUA OMOI0TMYECKOTO
OKCIICPUMCHTA, BBIJIBHKCHU A THUIIOTE3, BbISIBJICHUA
3aBUCHMMOCTH MCKOY HCCIICAYCMbIMHA BCIMYHMHAMHU,

OOBSICHEHUS TOJIYYEHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOZIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATHM, TEOPUH U
3aKOHOB




OK 07.
ConelicTBOBaThL
COXPaHEHUIO
OKpY>Karoleu
cpenpl,
pecypcocOepekeHn
10, IPUMEHSATD
3HaHUS 00
M3MEHEHUU KJIMMaTa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIIEUCTBOBATE B
YpE3BBIYANHBIX
CUTYaIUAX

B o00J1acTH 3K0JI0rH4YeCKOro BOCIIUTAHMA:

- c(hopMUPOBAHHOCTHh IKOJIOTHYECKON KYJIbTYpPHI, TOHUMaHHE
BIIMSHUSA COLIMAILHO-DKOHOMHYECKUX
COCTOSIHME TPHUPOTHOM M COIMAIBHOW Cpebl, OCO3HAHUE

IIponucccoB Ha

r7100aTbHOTO XapaKTepa IKOJOTHUECKUX MPooieMm;

- INIAHUPOBAHUE U OCYILECTBIICHUE JEHUCTBUN B OKPYKAIOIIECH
Cpele Ha OCHOBE 3HAHUA LEJIed YCTOMYUBOIO DPAa3BUTHS
YeJI0BEYECTBA;

JIENCTBHH,

AKTHUBHOC HCIIPpUATHUC

OKpYXKarolle cpene;

MPUHOCAIINX  Bpe.
- YMEHHUE MPOTHO3UPOBATh HEOIArONPUATHBIE YKOJIOTHUECKUE
MOCJIEACTBUS NMPEANPUHUMAEMbIX JEUCTBUNA, MPEIOTBPAIIATH
HX;

- paclIMpeHue OmbITa JACATEIBHOCTH  3IKOJIOTHYECKOMN
HaIpPaBJIECHHOCTH;

- OBJIQJICHHE HaBBIKAMHU y4eOHO-HMCCJICI0BATEIILCKOM, MPOCKTHON U
COILIMAJILHOU JESTEIILHOCTH

c(OPMHPOBAHHOCTh YMEHUS NMPUMEHSATH MOIyUYCHHbIC 3HAHUS
JUIsL OOBSICHEHHSI OMOJIOTMUECKUX IPOLECCOB U SIBJICHMM, JUIsS
IPUHATHSA TPAKTUYECKUX PELICHUM B IIOBCEAHEBHON XU3HU C
Henplo  obecrieueHust 0€30MacHOCTU  CBOETO  3/I0POBbSL U
3/I0pOBbsl  OKPYXKAIOLIUX JIOAEH, COOJIOAECHUS 30POBOTO
o0pasa >KM3HH, HOPM I'PaMOTHOTO TIOBEACHHUS B OKPYKaIOIIeH
IPUPOJHON cpene; IIOHUMAaHHE HE00X0IMMOCTH
WCIOJB30BAHUS JIOCTHKEHUH COBPEMEHHOW OWONOrHd |
OMOTEXHOJIOTUH AJIS PALIMOHAIILHOTO IPUPOAONOIb30BAHUS




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA30OBATEJBLHOM

JUCHUTIIMHBI

2.1. O0bemM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Bupa yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIJIMHBI 72

B T.4.

OcHoBHoOe€ coepxaHue 72

BT. U.:

TEopeTHYecKoe 00ydYeHne 40
B T.4. IpOo¢eCCHOHATBLHO-OPUEHTUPOBAHHOE CO/IepPIKaHUe 2

PAKTUYECKUE 3aHSITUS 20
B T.4. IPOECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHUE 8

n1abopaTOpPHBIE 3aHITHUS 4
B T.4. IpOo¢eCCHOHATBHO-OPUEHTUPOBAHHOE CO/IepPIKaHUe 2

KonTposbHnas padora 6

IIpomeskyTouHas arrecTauus (3a4er) 2




2.2. TemaTU4YeCKHUil IUVIAH U COAEPKAHNE TUCIUTLINHBI

HaumeHnoBanue Copepxxanue yueOHOro Mmareprasia (0CHOBHOe U NPogecCHOHATbHO-0PHEHTHPOBAHHOE), O6bem | Dopmupyemble
pa3/iesioB U TeM JIa00paTOpPHBIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJMYUH) YacoB | KOMIETEHIHHU
1 2 3 4

Pa3nea 1. Knerka — cTpyKTYpHO-(p)YHKIMOHAJILHAS €IMHHUIIA }KUBOT'0 18
Tema 1.1. OcHoBHoOe coepkaHue 2 OK 02
Buonorus kak Teopernueckoe odyueHue: 2
Hayka. O0masi | CoppemenHbIe OTpaciiyu GHOIOrHYeCKHX 3HaHHit. CBsA3b GHONOTHMH C APYTHMH HAYKAMH: GHOXMMHS,
XapaKTepPUCTUK |Oouodusnka, OMoHMKa, reHoreorpadus u ap. Posb u Mmecto 6uonoruu B GopMUPOBAHUN COBPEMEHHOMN
a JKM3HHU HAYYHOU KapTUHBI MUpa. Y POBHU OpraHHU3aliK KUBOM Matepun. O0IIas XxapakTepuCTHKA KU3HH, CBOIICTBA

JKUBBIX CUCTEM. XMMUYECKUN COCTaB KIETOK
Tema 1.2. OcHoBHOE coep:kaHue 6
CTpykTypHO- Teopernueckoe odyueHue: 2
¢ynkmuonannn | Kierounas teopust (T. llIBann, M. Llneiinen, P. Bupxos). OCHOBHBIC MOJIOKEHHSI COBPEMEHHOM
asl OpraHu3anus | KJIE€TOYHOU TEOpUHU. TUIIBI KIETOYHOU OPraHU3alUu: IPOKAPUOTHUYECKUM U DYKapUOTUYECKU M. OK 01
KJIETOK OAHOKJIETOUHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpOeHHE MPOKApUOTHUYECKOH KieTKH. CTpoeHue OK 02

9YKapHOTHYeCKOM kieTku. Heknerounsle popmbl )kxHU3HU (BUPYCHI, 6akTeprodaru) OK 04

JlaGopaTopHble 3aHATHSA: 2

ITpuobperenue onbiTa NPUMEHEHUS TEXHUKA MUKPOCKOTIMPOBAHUS MPH BBITOJIHEHUH J1aOOpaTOPHBIX

pabor:

JIaGoparopHas

1. JlabopatopHas pabora «CTpoeHHe KIETKH (PacTeHUs, >)KUBOTHBIE, TPUOBI) U KJIETOYHBIC BKIIFOUCHUS
(kpaxma, KapOTUHOUIBI, XJIOPOIJIACThI, XPOMOILIACTHI )»

[ToaroroBka MuKponpenaparoB, HaOJIIOAEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE Pa3InIUil MEXIY

M3y4yaeMbIMH 00beKTaMH, (POpPMYIHPOBAHNE BHIBOJIOB

IpakTHYecKHe 3aHITHS: 2

Bupychsle u 6akTepuanbhble 3a0601eBanusi. O0IIye NPUHIMITBI HCIIOIb30BAHUS JIEKAPCTBEHHBIX BEIECTB.

OcobeHHOCTH TPUMEHEHHUST aHTUOMOTHUKOB. [IpeicTaBinenne yCTHbIX COOOIEHUH C MTpe3eHTalue,

[IOATOTOBJIEHHBIX 110 NMEPEYHIO HCTOYHNUKOB, PEKOMEHJOBAHHBIX [IPENOJaBaTENIEM
Tema 1.3. OcHoBHOE coep:KaHue 4 OK 01
CtpykTrypHO- Teopernueckoe o0yueHue: 2




¢pynkumonaabH | XpoMmocoMHas teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBII HA00p KJIETOK, TOMOJIOTHYHBIE U OK 01
ble (pakTOpbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAIIOUIHBIN U AUIUIONAHBIA HaOop. Hykneunoswie kucnoter: JIHK, PHK OK 02
HACJIEICTBEHHOC | HAXOXJICHUE B KIIETKE, UX CTpOoeHHE U (yHKIUU. MaTpUuHbIe IPOLIECCHI B KJIETKE: PEIUIMKAIIMsL, OMOCHHTES
™ Oeinka, perapanus. [ eHeTHYeCKUi KO M €T0 CBOMCTBA

IIpakTHYeckue 3aHATHSA: 2

Pemrenue 3aau Ha onpeeneHue nocae0BaTeIbHOCTH HYKJICOTHI0B, aMUHOKHCIIOT B HOPME U B CTy4yae

M3MEHEHUs T0CIIe10BaTeIbHOCTH HyKieoTu 0B JTHK
Tema 1.4. OcHoBHOE coep:kaHue 2 OK 02
O0Omen BemiectB | Teopernueckoe o0yueHme: 2
d npespamenue | [TorsTre MeTab0OIM3M. ACCHMHIISIINS U TUCCUMUIISIIIHSL — JIBE CTOPOHBI MeTabomm3ma. Tuibl oOMeHa
JHEpPruu B BEIIECTB: aBTOTPO(DHBIN U reTepoTpOQHBINA, a3poOHBIN 1 aHadpoOHbI. [InacTuueckuii oOMeH. DoTocUHTE3.
KJIETKe XeMOCUHTE3
Tema 1.5. OcHoOBHOE co/lep:KaHue 2 OK 02
KuzHeHHbIH TeopeTnueckoe odyueHue: 2 OK 04
HMKJI KJIETKH. Krnerounslii nuki, ero nepuoasl. MUTO3, €ro CTaiuu U MPOUCXOAAIIHE mpolecchl. buonoruueckoe
Muro3. Meiio3 3Ha4YeHHe MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B meitose. Kpoccunrosep. buonorndeckuii

CMBICJ Mer03a
KouTtpoubHasn MonekyJIpHBIIA YPOBEHb OpraHU3aluy )KUBOTO 2
padora
Paznen 2. Ctpoenue u GpyHKUMH OPraHusmMa 20
Tema 2.1. OcHoBHOE coep:KaHue 2 OK 02
Crpoenne Teopernueckoe o0yueHue: 2 OK 04
OpPraHu3Ma MHOTrOKJIeTOYHbIE OPTaHU3MbI. B3aUMOCBSI3b OpPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHHU3ME.

['omeocTas opranusMa u ero nojjiepKaHue B MPOLIECCe KUZHEAESITEIIbHOCTH
Tema 2.2. OcHoBHOE cogepkaHue 2 OK 02
DopMbI Teopernyeckoe o0yueHue: 2
Pa3MHOKeHUsA ®opMbI pa3MHOKEHHST OpraHu3MoB. becmosioe u momoBoe pasMHokeHne. Buasl 6€cronoro pa3MHOXKEHUS.
OpPraHu3MoB [TonoBoe pazmHoxeHue. ['amerorenes y ;kuBoTHBIX. CriepmaToreHnes u oorene3. CTpoeHHE MOJIOBBIX

KJIeTOK. OII010TBOPEHUE
Tema 2.3. OcHoBHOe coiep:KaHue 2 OK 02
Onrtorene3 Teopernueckoe o0y4eHune: 2 OK 04
pacTeHmi, NuauBuayanbHOE pa3BUTHE OPTaHU3MOB. OMOpUOTeHe3 U ero cTaauu. [locTaMOpHOHANBHBIN TEPHO.

JKUBOTHBIX U

CTaI(I/II/I HOCT3M6pI/IOHaJIBHOFO Pa3BUTHA Y )KUBOTHBIX U YCJIOBCKA. HpHMOC " HECTIPSAMOC pa3BUTHUC.




YeJi0BeKa buonornueckoe crapenue u cmeptb. OHTOreHe3 pacTeHUI
Tema 2.4. OcHoOBHOE co/iep:KaHue 4 OK 02
3akonomepHocT | Teopernueckoe o0yvyeHHe: 2 OK 04
U HacsienoBaHusi | OCHOBHBIC MOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens

(MOHOTHOpPHTHOE ¥ TOJUTHOPHUIHOE CKpelIuBaHue). B3anMmoaeicTBrie reHoB

IIpakTnyeckue 3aHATHA: 2

Pemenue 3aia4 Ha onpe/iesieHne BEPOATHOCTH BOZHUKHOBEHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU MOHO-,

TI¥-, TIOJIUTHOPUTHOM M aHAIM3UPYIOIIEM CKPELIMBAaHUH, COCTABICHHE TEHOTUITNYECKUX CXEM

CKPEILMBAHUS
Tema 2.5. OcHoOBHOE co/lep:KaHue 4 OK 01
CuenJieHHOe Teopernueckoe o0yueHue: 2 OK 02
HACJIe/l0BaHHe 3akonbl T. Moprana. CueruieHHOE Hacae10BaHue TeHOB, HapyleHue cuernenus. Hacinenosanue
NPHU3HAKOB MIPU3HAKOB, CLIETIJICHHBIX C MTOJIOM

IIpakTuyeckue 3aHATHSA: 2

Pemenue 3aa4 Ha onpeesieHne BEPOATHOCTU BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB MPU

CLICTVIECHHOM HAaCJIeI0BaHUH, COCTABJIEHNE T€HOTUIIMUECKHUX CXEM CKPEILMBaHUs
Tema 2.6. OcHoBHOE coep:kaHue 4 OK 01
3axonomepHoct | Teoperuyeckoe o0yueHue: 2 OK 02
" W3MeHunBOCTb IPU3HAKOB. BUbI N3MEHUMBOCTH: HACJIEICTBEHHAs U HEHACIIEICTBEHHAs. 3aKOH OK 04
U3MEHYHBOCTH | TOMOJIOTHUYECKUX PAZOB B HacieACcTBeHHOM n3menunBocty (H.M. BaBmiioB). MyranuonHast Teopust

M3MEHUYMBOCTH. BHUIbI MyTanmii 1 NpUYMHBI UX BOZHUKHOBEHU. Kapuotun yenoseka. Hacnencrsennsie

3a00JeBaHUs YeJIoBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU UesoBeKka. boiesHu ¢ HaciaeICTBEHHOM

IIPEIPACIIOIOKEHHOCTHIO. 3HAUEHUE MEIUILIMHCKON N'€HETUKU B IPEJOTBPALLICHUH U JICUEHUN T€HETHUECKUX

3a00JeBaHUH YeloBeKa

IIpakTHYecKkHe 3aHATHSA: 2

Pemenue 3anay Ha onpe/eneHre TUIa MyTalMK [IPH Iepeade HacaeACTBEHHbBIX IPU3HAKOB, COCTABIIEHUE

TeHOTUITUYECKUX CXEM CKpEIIMBaHU
KouTtpoubHnasn 2

CrtpoeHue u GyHKIIMHM OpraHu3Ma
padora
Pasznen 3. Teopusi 3BoJIIOLIMHA 6
Tema 3.1. OcHoBHOE coep:kaHue 2 OK 02
Hcropus Teopernueckoe o0yueHnue: 2 OK 04
IBOJIIOIUOHHOTO | [lepBrie aBomrononHble KoHUenuuu (XK.b. Jlamapk, XK.JI. Brogdon). DBomonnonnas teopus Y. JlapuHa.




y4eHHs. CuHTeTH4eCcKast TEOpHUs YBOJIIOLMH U €€ OCHOBHBIE IIOJIOKEHUS.
MukposBoatonn | Mukpossomtonus. [lomynsanusa kak snemMeHTapHas €IMHALA BOJIIOLNN. ['eHeTHYeCKHe OCHOBBI 3BOIIOLUH.
| OneMeHTapHble (GaKTOPbI 3BOMIONMU. EcTecTBEHHBINH 0TOOP — HANPABIIAIOMIMKA (PAaKTOP IBOJIIOLUH.

BunooOpa3oBanue kak pe3ysbTaT MUKPOIBOJIOLUH
Tema 3.2. OcHoBHOe co/iep:KaHue 2 OK 02
Makpossoarouu | TeopeTuueckoe o0ydeHue: 2 OK 04
1. Maxkpoaomtornus. @opmbl 1 0oCHOBHBIE HanpaBieHust MakposBosrounu (A.H. Cesepuos). [lytu
Bo3sHukHOBeHHME | noCTHXKEHUS OHOJIOrHUecKoro nporpecca. Coxpanenue OMopasHooOpas3us Ha 3emiie.
U pa3sBHUTHE I'unoTe3bl ¥ TeOpUU BO3HUKHOBEHUS KM3HU Ha 3emiie. [losiBiaeHue nepBhIX KIETOK U UX IBOJIFOLIMSL.
sKU3HU Ha 3emuie | TIpokaprOThI U SyKapUOTHI. [IPOMCX 0K ICHHE MHOTOKJIETOYHBIX OPraHH3MOB. BO3ZHHKHOBEHHE OCHOBHBIX

L[apPCTB dYKapHOT
Tema 3.3. OcHoBHOE co/lep:KaHue 2 OK 02
Ipoucxoxnenne | Teoperuueckoe o0yyeHue: 2 OK 04
YeJI0BeKa — AHTpomosiorus — Hayka o yesoBeke. CucremaTiieckoe mojokeHue yenoseka. CXoACcTBO U OTIIMYUSA
aHTpPOIOreHe3 YeJI0OBEKA C )KUBOTHBIMU. OCHOBHBIE CTaJUU aHTPOIIOI€HE3a. DBOJIIOLUS COBPEMEHHOIO YEJIOBEKA.

YenoBeueckue pachl M UX €AMHCTBO. BpeMs u yTH pacceseHus 4enoBeKa 110 TUIaHETE.

[TpucnocoOaeHHOCTD YeTI0BEKa K Pa3HbIM YCIOBHSM CPE/Ibl
Pa3nea 4. dxonorus 18
Tema 4.1. OcHoBHOe coiep:KkaHue 2 OK-1
Jxosornvyeckue | Teopernueckoe ooydyeHue: 2 OK-2
(hakTopnbI 1 Cpenbl 0OuTaHMsI OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1yIIIHAs, TOUBEHHAs, BHYTPHOPTraHu3MeHHast. PU3HUKO- OK -7
cpelbl KU3HH XUMHUYECKHE OCOOCHHOCTH Ccpejl 0OMTaHMsI OpraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HU B Pa3HBIX

cpenax. [lonstue sxonoruyeckoro pakropa. Knaccugpukanus sxonornyeckux paxropos. [IpaBuio

munumyma lO. JInbuxa. 3akon TonepantHoctu B. Illendopaa
Tema 4.2. OcHoBHOE coep:xaHue 4 OK 01
Homyasinus, Teopernueckoe o0yueHue: 2 OK 02
coo0ecTBa, DKoJ0rn4ecKasi XapakTepUCTUKA BUJA U MOMYJISUHU. DKOJIOTHYECKas HUILA BUAA. DKOJOTHYECKUE OK 07
JIKOCHCTEMbI XxapakTepucTuku nonyasunu. CoobiiecTBa u 3kocucTeMbl. broreHos u ero ctpykrypa. CBA3U MEXKIY

opranusmMamu B OnorieHosze. CTpyKTypHbIE KOMIIOHEHThI SKOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI,

peayueHTsl. KpyroBopoT BeliecTB ¥ MOTOK SHEPTUH B 3KocucteMe. Tpoduueckre ypoBHI

IMpakTHyecKne 3aHATHI: 2

Tpoduueckue nenu u cetu. OCHOBHbBIE MOKa3aTeNn 3KOcHcTeMbl. bruomacca u mpoaykius. DK0JIoruyecKue




MUpaMHIbl Yucell, buoMacchl ¥ 3Hepruu. [1paBuiio nupaMuibl SHEPTHUH.
Pemenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU 0 MEPEHOCY BEIIECTBA U SHEPTUHU B
HKOCHCTEMAaX C COCTaBJIEHHE TPODUUECKUX Leneil U MupamMul OMOMacChl U SHEPTUH

Tema 4.3. OcHoBHOe co/iep:KaHue 2 OK 01
buocdepa - Teopernueckoe o0yueHue: 2 OK 02
riiodajnbHas Buochepa — sxuBast o6osouka 3emun. Pazurue npejcrasienuii o 6uochepe B tpynax B.W. Bepuajckoro. OK 07
akosioruveckast | OGxactu Ouocheps! u ee KOMIOHEHTHI. JK1BOE BelecTBO Onochepsl v ero GyHKINH.
cucTemMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6nochepnr. OcobeHHOCTH OHOChEeph! KaK rI100aIbHON YKOCHCTEMBI.

JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BEmECTB 1 OHOT€0XUMHUYECKUE IIUKIIBL.

I'moGanbHBIE YKOJIOTHYECKUE MTPOOIIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:KaHue 4 OK 01
Baunsinue Teopernueckoe o0yueHnue: 2 OK 02
AHTPOMOrEeHHBIX | AHTPOIOTEHHBIE BO3CHCTBUS Ha Onocdepy. 3arpsa3HeHus Kak BII aHTPOIOTEHHOTO BO3/ICHCTBUSI. OK 04
¢daxTopoB Ha AHTpOIOreHHsle BO3AeHCTBUS Ha atMocdepy. BozaelictBus Ha ruapocdepy. Bo3aeiictBus Ha autocdepy. OK 07
ounocdepy AHTpOIOTreHHbIE BO3ICHCTBUS HA OMOTUYECKUE COOOIIECTBA. YTUIYOJIEHHO U3YYatOTCs OTXO/Ibl, CBSI3aHHbIE IK 1.1

C ompenereHHoN mpodeccueil/cnenuanrbHOCThIO

IIpakTuyeckue 3aHATHSA: 2

[TpakTryeckoe 3ansTre «OTXOABI MPOU3BOACTBAY

*B ToM uHciie NpodeccuoOHAILHO-0PHEHTHPOBAHHOE CO/Iep:KaHHe MPAKTHYECKOr0 3aHATHUS 2

[IpakTuueckoe 3anatue «OTX0/1bl MPOU3BOACTBa». Ha ocHOBE (eepanbHOro KiacCU(pUKaMOHHOTO

KaTajora OTXO0B OIPeJIeIATh KIacC OMACHOCTH OTXOJI0B; arperaTHOe COCTOsIHUE U (GU3NYecKyto popmy

OTXOJIOB, 00pa3yromuxcs Ha paboueM MecTe / Ha 3Tanax Mpou3BOJICTBA, CBA3aHHBIE C ONPEAEICHHOI

npodeccueit/cnennanbHOCThIO
Tema 4.5. OcHoBHOE coaepxaHue 4 OK 02
Bausinue Teopernueckoe odyueHue: 2 OK 04
COMAJILHO- 3110poBbE U ero cocraBistomue. GakTopsl, MOJT0KUTEIBHO U OTPULIATENIFHO BIMSAIONINE HA OPTaHU3M 2 OK 07
IKOJIOrHYecKHX | denoBeka. [IpobiieMa TeXHOTEHHBIX BO3JICHCTBHI HA 3/TOPOBHE YeJIOBEKa (IJEKTPOMATrHUTHBIE OIS,
¢akTopoB Ha OBITOBAsI XUMUSI, H30BITOUHBIC ITYMBI, paJUalls U T.11.). AJlanTaius OpraHu3Ma 4eloBeka K pakropam
310pOBbe oKpyKatote cpeasl. [IpuHnume! hopmupoBanust 310poBbecOeperatomero nopeaeHus. dusndeckas
JeIoBeKa aKTUBHOCTH U 310pOBbe. broxuMudeckne acrekTbl palluOHAIbHOTO TUTAHUS

JlaGopaTopHbie 3aHATH: 2

JIaGoparopHas paboTa Ha BBIOOD:
1. JlaGopaTopHas pabora «YMCTBeHHas: pabOTOCIIOCOOHOCTh




OBnazieHue METOIaMH OTIPEACIICHHsI TTOKa3aTeell yMCTBEHHOM pab0oTOCIIOCOOHOCTH, OOBICHEHHE
MOJIYYEHHBIX Pe3yIbTaToOB U (POPMYIMPOBAHNE BBIBOIOB (MMMCHbMEHHO) C UCIIOJIb30BAaHUEM HAYUHBIX
MOHSITUHI, TEOPUIl U 3aKOHOB

2. JlaGoparopHas pabora «BnusHue abnoTrndeckux (pakTopoB Ha YeIOBEeKa (HU3KHE U BHICOKHE

TEMIIEPATYPHI)»

N3ydyenne MexaHHU3MOB aJlaniTallii OpraHu3Ma YeJI0OBeKa K HU3KUM M BHICOKMM TeMIIepaTypam 1
00BsICHEHHE MOITYYEHHBIX PE3YJIbTAaTOB U (DOPMYIHPOBAHHE BHIBOJOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM
HAYYHBIX HOHSATUNA, TEOPUH U 3aKOHOB

*B Tom 4yunciie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COJlepsKaHMe JIa0OpPaTOPHOI0 3aHATHS 2

B kauecTBe TpUrrepoB CHUXAKOMIMX PA0OTOCIIOCOOHOCTH UCIOIb30BaTh YCIOBUS OCYILIECTBICHUS

poeCCHOHATTLHOMN EATENILHOCTH: IIIyM, TEeMIIepaTypa, hu3ndeckast Harpy3Ka H T.JI.
KoHnTpoabHasn 2

TeopeTnyeckre acCeKThbl 3KOJIOTUH
pabora
IIpodeccuonanbHO-OPHMEHTHPOBAHHOE cO/lep:KaHHe (Co/lepsKaHue MPUKJIATHOI0 MOLYJIs)
Pa3pen 5. buoJjorus B ;KM3HHU 8 OK 01
Tema 5.1. OcHoBHOE co/lep:KaHue 4 OK 02
buorexHoorun | TeopeTudyeckoe comepKaHue: 2 OK 04
B KH3HHU buortexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HAPABICHUS COBPEMEHHON OMOTEXHOIOTHH. 2 IK 1.1
KaxK10ro Mertoapl 0noTexHoorud. O0bEKTHI OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHYECKUX U T€EHETHUECKUX MK 1.2

sKcriepuMeHToB. [IpaBuina noucka u aHann3za OMO3KOIOrMUEeCcKON HH(GOPMALIMU U3 PA3INYHBIX HCTOYHUKOB

(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeICTBA MacCOBO HHpopMaInu, ceTb IHTepHeT u npyrue)

IIpakTnyeckue 3aHATHA: 2

Kelicpl Ha aHan3 HHGOPMALIUU O HAYYHBIX JOCTHKEHHUAX B 00JACTH T€HETHYECKUX TEXHOJIOT UM, 2

KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIMN. 3aluTa Keiica: peCcTaBlIeHUe pe3yIbTaToOB PEeLICHU

KelcoB (BBICTYIUICHUE C MTPe3eHTaIei)

*B ToM 4ucJie npogecCHOHAIBHO-OPUEHTHPOBAHHOE COIePKAHHE IPAKTHYECKOI0 3aHATHS 2

Tewma 5.1 obs3aTenbpHa 715 U3YUYEHUS CTYICHTaMH BCeX Mpodeccril/CreruanbHOCTEH
Tema 5.2.1. OcHoBHOE coep:KaHue 4 OK 01
buorexHosorun | [IpakTu4ecKkue 3aHATHSA: 4 OK 02
B Pa3BuTtue npoMeIlIuIeHHON OMOTEXHOIOTUHN U €€ IPUMEHEHHUE B XKHU3HH YelIOBeKa, OUCK U aHAJIM3 2 OK 04
HPOMBIIIIEHHOC |y hopmanum U3 pas3IMYHBIX HCTOYHHUKOB (Hay4Has M y4eOHO-HAayYHas JUTepaTypa, CPEACTBA MACCOBOM
™

uHpopmanuu, cetb IHTepHET U Jpyrue)
Ketficpl Ha aHanu3 nHGOpPMALIUK O PA3BUTUU MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110 TpyIIam)




3ammra kefica: [IpeacraBienne pe3yabpTaToB PEeIICHHs KEHCOB (BBICTYIICHHUE C TTPE3CHTAIIUEH )

2

Tema 5.2.2. OcHoBHOE coep:KaHue 4 OK 01
CouunajnpHo- IpakTuyeckne 3aHATHS: 4 OK 02
ITHIECKHE DTHUYECKUE aCIIeKThl pa3BUTHS OMOTEXHOJOTHUI M IPUMEHEHHUE UX B )KU3HH YCIIOBEKA, TIOUCK U aHAJIH3 2 OK 04
ACHEKTDI _ | mEpopmManuy U3 pasaIMYHBIX HCTOYHUKOB (HaydHas ¥ yd4eOHO-Hay4Has JIMTEPATypa, CPEICTBa MaCCOBOM
GroTexnoNIOTHI nHopmanuu, cetb IHTepHET U 1pyrue)

Keticpl Ha ananu3 nHpopManuu 00 ITHUECKUX ACHEKTaX Pa3BUTUS OMOTEXHOJIOTUH (I10 TpyIIIam)

3ammra kefica: [IpeacraBienue pe3yabTaTOB PEIICHHS KeHCOB (BBICTYIIJICHUE C TIPE3EHTAIIUCH ) 2
Tema 5.2.3. BHOTEXHOJIOTMH U TEXHHUYECKHE CUCTEMbI

IIpakTHYeckHe 3aHATHSA: 4 OK 01
IMpomexxyrouna | Pa3Butne 6MoTeXHONOIMI C NPUMEHEHHEM TEXHUYECKHX cUCTEM (OMOMHKeHepHus, 0MoMH(pOpMaTHKa, 2 OK 02
1 aTTecTAIUSs OMOHUKA) ¥ X IPUMEHEHUE B JKU3HH YEJIOBEKa, TOUCK M aHAIN3 HHPOPMAIMH U3 PA3TUYHBIX HCTOYHUKOB OK 04
no nucnuiuinne | (HayuHas v yueOHO-HayyHas JIUTEPATypa, CPEACTBA MacCOBOM uH(opmanuu, cets MuTepreT u npyrue)

Keiicbl Ha ananu3 HHGOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHI C IPUMEHEHUEM TeXHHUUECKUX CHUCTEeM (TI0

rpyrmmnam)

3amuTa keiica: [Ipeacrapnenue pe3ynbTaToB pelieHus KeHCOB (BBICTYIUICHUE C MPE3eHTaIUe ) 2

3auer 2

Bcero:

72




3. YCJIOBUSI PEAJTU3ALIMU TIPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOM
JTUCHMUILIAH

3.1. lns peajiM3auMu NPOrpaMMbl M CHUILTHHBI JOJKHBI OBITH MPEIyCMOTPEHbI
cJIeAyoLIHe creliaJbHble MOMelIeHUs

Kabuner «buonorum», OCHalICHHBIH O0OpyJZOBaHHEM: MeOeNb, JOCKa, Me,
HarJIJIHbIE TMOCOOMsS (KOMIUIEKTHl Y4YEOHBIX TaOJMUIl, IUIaKaTOB), TEXHUYECKUMU
cpencTBaMu OOy4YEeHHS: KOMIIBIOTEp C YCTpPOMCTBAMHU BOCIIPOM3BENICHUS 3BYKA,
IPUHTEP, MYJIIbTUMEINA-TIPOEKTOP C IKPAHOM, YKa3Ka-TIPE3CHTEP VISl MPE3CHTALIHIA.

JlaGopatopusi, OCHallleHHasT OOOpyJOBaHUEM Il TPOBEICHUS 3aHSATUM:
MUKPOCKOIIBI, CEKYHJIOMEP, TOHOMETD, JIabopaTopHas mocyaa (MpoOUpKH, MOJICTaBKU
JUTST IPOOMPOK, THUHIIETHI, MECOK, CTYNKH C TECTUKAMH, MPEIMETHBIC M TTOKPOBHBIC
CTEKJIa, CTEKJSTHHBIC TMAaJOYKH, IpenapoBalibHBIC WIJBI, (UIBTPOBaJbHAS Oymara
(canderku), crakaHbl) TUIEPTOHUYECKUN pacTBOP XJopuaa HaTpus, 3%-HbI pacTBOP
NepoKCUaa BOJOPOJA, pPACTBOp HoJa B WOAUCTOM KajuH, TIULEPUH, KIyOHU
KapTodens, JUCT 3JI0JeH KaHAJCKOW, IJION PSOMHBI OOBIKHOBEHHOU (PSOMHBI WITH
TOMAaTa), TyK penyaTblid, pa3BeJICHHbBIE B BOJIEC IPOXKIKHU);

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auiu MporpaMmmbl

Jlns  peanuzanuu  mporpaMmbl  OMOIMOTEeuHBIM  GOHA — oOpa3oBaTEIbLHOM
OpraHu3alMK JOJDKEH WMETh IeYaTHhIE W/WIM DJIEKTPOHHBIE 00pa3oBaTeIbHBIE W
uH(OpPMAITMOHHBIE  PECypChl,  PEKOMEHJIOBaHHbIE  JUIsl  WCIOJB30BaHUA B
00pa3oBaTebHOM Tpoliecce, He CTapIle MSATH JeT C MOMEHTA U3/IaHuUs.

PexomenmyeMble mMeuyaTHbIE W3MaHUS M0 peanu3anuu o0ieo0pa3oBaTeIbHON
JTUCHUUIUIMHBL TPEJICTABICHb B METOJMYECKUX PEKOMEHAAIMSAX IO OpraHu3aluu
00yueHus.



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KOHTpOoJIb U OlleHKA PEe3yIbTaTOB OCBOCHHUS 00I11€00pa30BaTEIbHON AUCIUTUINHBI
pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNIbTaThl, HANPABICHHBIE HA (POPMUPOBAHUE
00X u npoeCCUOHATBHBIX KOMIIETEHIIMHI TI0 pa3zesiaM U TeMaM COACpKaHHs y4eOHOTO
MaTepuaa.

Oomasn Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHIH
KOMIIeTeHIIUsI

Paznen 1. Knerka — KonTponbnas pabota
CTPYKTYPHO- «MounekyspHbIi YPOBEHb

GyHKUHOHAIbHAN eTUHUIA OpraHu3alyu >KUBOI'0»
JKHBOT0

OK 02 buonorus xak Hayka. O61as 3anoHeHne Ta0INUIBI C OIMMCAHUEM
XapaKTePUCTHKA JKU3HU METOI0B MHKPOCKOTIMPOBAHHS C MIX
JIOCTOMHCTBAMHU M HEJOCTATKAMHM.
3anonHenue Tabauipl «Bkiaaa yueHbIx
B pa3BUTHE OMOJIOTUN

3anojHeHUe CPaBHUTEIBLHOMN TaOIUIIBI
CXOJZICTBA U PA3JIMYMl )KUBOT'O U HE
JKMBOT'O

OK 01 CrpykrypHO-dyHKIIMoHanbHas |OLeHHBaeMas JUCKYCCHs 110 BOIIPOCAM
OK 02 OpraHH3aIus KJIeTOK JIEKIAH

OK 04 Pa3paboTka MeHTaNbHOM KapThl 11O
KJIaccu(UKAIUK KJIETOK U UX CTPOECHUIO
Ha MPO- ¥ 9YKAPUOTHIECKUX U TIO
[JapcTBaM B MUHH IpyIIax
Brimonaenme u 3ammra 1a00paTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKITIOUCHHUS (Kpaxmail, KapOTHHOUJIBI,
XJIOPOTIJIACTBI, XPOMOIIIACTHI )»
[Ipaktuyeckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalMeH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
HUCTOYHHUKOB, PEKOMEHIOBAHHBIX
Mpero1aBaTesieM

OK 01 CrpykTypHO-QyHKIHOHATIbHBIE |DPOHTAIBHBIN OIPOC

OK 02 (bakTOpbI HACTIEICTBEHHOCTH Pazpabotka rioccapus
Pemienue 3a1a4 Ha onpeeneHue

IIOCJIEI0BATEIBLHOCTH HYKJIEOTU/IOB,
AMUHOKMHCIIOT B HOPME U B ClIy4ae
HM3MEHEHUs [TOCJIEI0BATEIbHOCTH
Hykaeorunos JJHK

OK 02 OOMeH BelecTB U @pOHTAIBHBII OMPOC

IpEBpAIICHUE SHEPTUM B KJIETKE | 3AIOIHEHUE CPABHUTEIBHOM TaOIUIIbI
XapaKTEePUCTUK TUTIOB OOMEHA




BEILIECTB

OK 02
OK 04

JKU3HEHHEIN UK KIETKU.
Muto3. Meiio3

OO6cyxaeHure o BoIpocam JeKIHH
Pa3paboTka IeHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Pazpnen 2. Ctpoenue u
(pyHKuMH oprannzmMa

KonTponbnas pabota “CtpoeHue u
byHKIMKA opraHu3mMa’”

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemas 1UCKyccus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPI'aHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
4eJI0OBEK) C KPaTKOM XapaKTEepUCTUKON
ux QyHKIUN

OK 02

@DopMbl pa3MHOKEHUS
OpraHU3MOB

@poHTATBHBIN OITPOC

3anonHeHue TabauIbl ¢ KPaTKOM
XapaKTEePUCTHKOM U mpuMepamu Gopm
Pa3MHOKCHHWA OPpraHNu3MOB

OK 02
OK 04

OHTOTeHEe3 PaCTeHH, )KUBOTHBIX
U YeJIOBEKa

Pa3paboTka JeHThI BpeMEHH C
XapaKTEPUCTUKOM ITAIOB OHTOTEHE3a
OTZI€JIbHOM I'PYNION )KUBOTHBIX U
YEJIOBEKA IO MUKPOTPYIIIam
Tect/onpoc

CocraBiicHHE )KU3HCHHBIX ITUKIIOB
pacTeHul 1o otaenaM (MOXOBHUIHbBIC,
XBOIICBUIHBIC, TAIIOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAO0BaHUA

Pazpabotka rioccapus
@pPOHTAIBHBIN ONPOC

TecT mo Borpocam JIeKIuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB ITPU
MOHO-, I1-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAaHUU,
COCTaBJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIMBaHUS

OK 01
OK 02

CremieHHOe HaclieJOBaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amau Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHU A
HACJICACTBECHHBIX HpI/ISHaKOB HpI/I
CICIUICHHOM HaCJIeJOBaHHH,
COCTABJICHUC TCHOTUIITNYCCKUX CXEM
CKpEIIBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I N3MCHYHNBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHue Tua
MYTallMH IIpU Iepegaye
HaCJICACTBCHHBIX HpI/ISHaKOB,
COCTABJICHUEC 'CHOTHUIITNYCCKUX CXEM
CKpeIUBaHUI




Pasznea 3. Teopus 3BoJ1Ionun

Kontponbnas padota “TeopeTndeckue
aCIEKTHI BOJIIOIIMHN KU3HH Ha 3emMire”

OK 02 Hctopus 3BOIFOLHOHHOTO @pOHTaIBHBIN OITPOC

OK 04 YYEHUS. MI/IKpOBBOJ'IIOLII/I}I Pa3pa60TKa rjioccapus TCpMUHOB
Pa3paboTka JeHTHl BpeMEHU Pa3BUTHUS
SBOJIIOLIMOHHOTO YYEHHUS

OK 02 Maxkpo3BOIIOLHS. OuenuBaemasi TUCKyCCHUS:

OK 04 BO3HUKHOBEHHUE U PA3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3emiie OHOJIOrN4eCKON TEPMUHOJIOTUU U

CUMBOJIUKH ISl I0KA3aTeNbCTBA
POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX IPYII
Pa3paboTka 1eHTbl BpeMeHU
BO3HUKHOBEHUS U Pa3BUTHSI )KU3HU Ha
3emiie

OK 02 IIpoucxoxaeHue yenoBeka — OpoHTaBHBIN OIIPOC

OK 04 AQHTPOIIOTEHE3 Pa3paboTka neHTbl BpeMEeHU
MPOUCXOXKICHUS YeTTOBEKa

Pa3nen 4. Dxojiorus

OK 01 Dkonorudeckue GpakTopsl U TecT mo skosornueckum GakTopam u

OK 02 Cpenbl XKU3HU cpelaM KU3HU OpraHUu3MOB

OK 07

OK 01 [Tomymsitus, cooO1iecTna, CocTraBieHue cxeM KpyroBopora

OK 02 HKOCHUCTEMBI BEILIECTB, HCIIOJIB3YS MaTepUaIIbI JIEKIIH

OK 07 PeleHne npakTUKO-OPHEHTUPOBAHHBIX
pacyeTHBIX 3aIaHUH 110 IEPEHOCY
BEILECTBA U SHEPTHHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKHX LIenei n
mUpaMuzl OMOMAaCChl U SHEPTHUU

OK 01 buocdepa - rmobanbHas OueHuBaemasi IUCKyCCHS

OK 02 9KOJIOTHYECKasi CUCTEMA Tect

OK 07

OK 01 BiusHME aHTPONIOTr€HHBIX Tect

OK 02 (akTopoB Ha Grochepy I[Mpaktiyeckas pabota “OTX0/IbI

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Bnnsnane connansHo- OnenuBaemast TUCKYCCHS

OK 04 SKOJIOTHYECKHX (PaKTOPOB Ha Brimonaenune nabopatopHoii paboTHl Ha

OK 07 310pOBBE YEIIOBEKA BBIOOD:
"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Bausinue abnoTuyeckux GakTopoB Ha
YeJIoBeKa (HU3KUE M BHICOKHE
TeMneparypsl)”

Pa3nesn 5. buosnorus B :kM3HM  |3aInnTa Kenca: IpeICTaBICHNE

PE3YJITaTOB PELICHUS KEWCOB
(BBICTYILIEHUE C TTPE3EHTAIUEH )

OK 01 buorexHoNOrNyM B KU3HU BeinosHenue keiica Ha aHaIN3

OK 02 KaXKJ10TO MH(OPMALIUY O HAYYHBIX JOCTHKCHUSIX




OK 04 B 00J1aCTH F'€HETHYECKUX TEXHOJIOTHIH,
KJIETOYHOU MH>KEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (110 TpymIam),
MpeACTaBICHUE PE3yIbTATOB PEIICHUS
KelcoB

OK 01 [IpompbinenHas OnoTexHosiorus |BrinonHeHue kelica Ha aHaIu3

OK 02 MH(OPMALIMHU O Pa3BUTHU

OK 04 MPOMBIITUICHHOW OMOTEXHOJIOTHH (110
rpymnmnam), IpeJacTaBlIeHue Pe3yIbTaTOB
pELIeHHS KeCOB

OK 01 ConuanbHO-3THYECKUE aclieKThl | BoimonHeHue keiica Ha aHANN3

OK 02 OMOTEXHOJIOT U UH(pOpPMALIUU 00 STUUECKUX aCHEeKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpymnmnam), IpeJacTaBlIeHue Pe3yIbTaTOB
pelIeHus KecoB

OK 01 buorexHosioruu u texunueckue |BrinosiHeHUE Keiica Ha aHAIU3

OK 02 CUCTEMBI uH(bOpMaIIUU O Pa3BUTHUS

OK 04

OMOTEXHOJIOTHI C MPUMEHEHHEM
TEXHUUYECKUX CHCTEM (10 TpyIIam),
IpeJCTaBICHUE PE3YIbTATOB PEIICHUS
KEHCOB
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