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1. O0mas xapakTepuCcTHKA IPUMEPHOIl pado4yel NpPorpamMmMbl
o0ueodpaszoBaresnbHol gucuumInabl «bUOJOT'US»

1.1. MecTro MCHUIUVIMHBI B CTPYKType 00pa3oBaTeJbHOM IPOrpaMMbl
O6meobpazoBatenbHas gucuumuinaa OJl. 13. «buosorusi» siBiusercss oOsi3aTenbHON
4acTbIO o011eo0pazoBaTeabLHOrO LMKJIa OCHOBHOM npodeccruoHaIbHON
oOpazoBaTenbHO mporpammbl B cooTBeTcTBUU ¢ PI'OC mno cnenumansHoctu 13.02.02
TemocHabxeHne U TEMJIOTEXHUYECKOE 000PyAOBaHHUE

1.2. lleau u mu1aHupyeMble pe3yJabTaThl 0CBOEHUS TUCIIUIINHBI:
1.2.1. Hean aucuMnIvHbI

Hean: hopmupoBaHue y 00y4yarommuXxcsi CUCTEMbl 3HAHUN O Pa3IMYHBIX YPOBHSIX
KU3HU CO 3HAHMEM COBPEMCHHBIX MPEACTaBICHUU O J>KUBOW MPUPOJE, HABBIKOB IO
IIPOBEJCHUIO OHOJIOTUYECKUX MCCICAOBAHUNA C COOJIIOJICHUEM JSTHYECKUX HOPM,
apryMEeHTHUPOBAHHOM JIMYHOCTHOM MO3UIINH 110 O€pEKHOMY OTHOIIEHHUIO K OKPY>KatoIen
cpene.

3agaun:

* nosiydeHue (QyHIaMEHTaIbHBIX 3HAHUU O Oumonormueckux cuctemax (Krnetka,
Opranusm, Ilonymsamus, Bun, Okxocucrema); HUCTOPUM Pa3BUTUS COBPEMEHHBIX
IPEACTaBICHUN O KUBOU MPHUPOJIC, BBIAAIOMMXCA OTKPHITUSAX B OMOJIOTHYECKON HayKe;
poyin OMOJIOTHYECKOW Hayku B (OPMHUPOBAHHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA; METOJIaX HAYYHOTO NTO3HAHUS;

* OBJIAJICHUEC YMEHHUSIMHU JIOTUYECKU MBICIUTh, OOOCHOBBIBATH MECTO U POJIb
OMONOTUYECKUX 3HAHUH B MPAKTUUECKOU JCSITEIILHOCTH JIIOJIeH, pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH; OMpPENeNATh >KUBBbIE OOBEKTHI B MPHUPOE; MPOBOIUTH HAOMIOACHHUS 3a
AKOCHUCTEMAaMU C LEJIbI0 UX OMUCAHUS U BBISIBJICHUS €CTECTBEHHBIX M AHTPOMOTE€HHBIX
M3MEHEHHI; HAaXOAUTh M aHAJIM3UPOBATh MH(POPMAIIUIO O KUBBIX 00BEKTAX;

* pa3BUTHUE I[I03HABATEJIbHBIX HWHTEPECOB, HWHTEIUIEKTYaldbHbIX M TBOPYECKHUX
CIIOCOOHOCTEM O0Oydaromuxcsi B Tpollecce M3YYEHUS OHOJOTHMYECKUX SBJICHUM;
BBIJJAIOIINXCA JTOCTHKEHHM OWOJIOTHH, BOLIEAIIMX B OOIIECYETIOBEUYECKYIO KYIBTYPY;
CJIOKHBIX U MIPOTHUBOPEUMBBIX MYTEH pa3BUTHUSI COBPEMEHHBIX HaYYHBIX B3TJISJI0B, UJEH,
TEOPH, KOHIENIUA, TUTIOTE3 (0 CYITHOCTH U MPOUCXO0KICHUH )KU3HU, YEJIIOBEKA) B X0OJI€
paboTHI ¢ Pa3IMYHBIMU UCTOYHUKAMU UH(OpMALINHY;

* BOCIUTaHHE YOEKJIEHHOCTH B HEOOXOJMMOCTH MO3HAHUS >KUBOU MIPHUPOJIBI,
HEOOXOJUMOCTH PALMOHAIIBHOTO MPUPOOIOIb30BaHUS, OEpPEKHOT0 OTHOIIECHUS K
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IPUPOJIHBIM pecypcaM U OKpY’Karoulel cpene, COOCTBEHHOMY 3[0POBBIO; YBAXKEHUsS K
MHEHHUIO ONIMOHEHTa MpU 00CYX ACHUN OUOJIOTHYECKUX MPOOIIEM;

* HCIOJIb30BAaHUE MPUOOPETEHHBIX OHOJIOTMYECKMX 3HAHUM W YMEHHUH B
MOBCEAHEBHOM MU3HU JJI1 OUEHKH MOCJIECTBUN CBOEH AESATENBHOCTH (M J€ATEIbHOCTH
APYTuX JIIOJeH) MO OTHOIIEHUIO K OKPYKAIOLIEH Cpele, 3A0POBbIO IPYIHX JIOAEH U
COOCTBEHHOMY  3JI0pOBbIO; OOOCHOBaHME U COOJIOJEHUE Mep MNPOPUIAKTUKH
3a00JIeBaHUH, OKa3aHKE NIEPBOI MOMOILLY MIPU TpaBMax, COOII0ACHNUE IIPABUII TIOBEACHUS
B IIPUPOJIE.

1.3 Ilnanupyemblie pe3yjbTaThl OCBOCHHsI 0011e00pa30BaTEeIbHOM JUCUUILIMHBI B
coorBeTcTBUM ¢ PI'OC CITIO m Ha ocHoBe ®PT'OC COO

Oco0o0e 3HaueHue qucnunInHa nmeet npu ¢popmuposanuu u passutun OK u IIK:




1.2.2. Ilnanupyemsblie pe3yabTaTbl 0CBOCHHUS 001Ie00pa30BaTeJbHOM JUCHMILVIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha
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ocHose ®PI'OC COO

Koau
HauMEeHOBaHHUe
(popmupyembIx

KOMIIeTeHIH i

HJ'laHl/lpyeM])Ie pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6me!

I[I/[CIII/IHJII/IHapHLIez

OK 01. Beibupath
CIOCOOBI PELIeHUS
3amad
npoheccCHoHaNBHOM
JESTeIbHOCTH
MPUMEHHTENBHO K
Pa3ITUIHBIM
KOHTEKCTaM

B yacTu Tpy/10BOTr0 BOCIIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH MAaCTEpCTBa,
TPYyI0JII00HE;

- TOTOBHOCTb K aKTHUBHOM JCATCIIBHOCTHU TEXHOJIOTHYECKOU U

COIMAIILHOM HAIMPAaBJIICHHOCTH, CIMOCOOHOCTh WHHIIMHUPOBATH,

IUTAHUPOBaTh M CAMOCTOSITEIGHO  BBINOJIHATH — TaKYIO
NeSITETbHOCTb;
- HWHTEpEeC K pasIuyHbiM cdepaMm npodecCuoHATBHOU

NeSITEeNbHOCTH,

OBnaneHue yHUBEpPCAIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe JIeiliCTBHUS:

- CaMOCTOSITeNIbHO (OpMyNIHUpOBaTH M  aKTyaJU3UPOBATH
npo0eMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, Ki1accu(puKanuu u 0000IICHUS;

c(hOopMUPOBAaHHOCTh 3HAHUW O MECTE€ M POJM OHOJIOTHH B
CUCTEME Hay4yHOTO 3HaHUS; (YHKIHMOHAIbHOW TPaMOTHOCTH
YCJIOBCKA IAJId PCIICHUSA JKU3HCHHBIX l'[pO6J'[CM;

c(OpMHUPOBAaHHOCTh ~ YMEHUS

OCHOBOIIOJIararommnux OMOJIOTHYECKUX TEPMHUHOB H TIOHSTHH:

packpeIBaTh  COJEpKaHUE

JKN3Hb, KJICTKA, TKAHb, OpraH, OpraHU3M, BHA, IMOITYJISALIUA,

sKOcHcTEeMa, OwuoleHo3, Ouocdepa; Merabosm3M (0OMeH
BEIIIECTB U TIpeBpalicHue SHEPTHN), romMeocTas
(camoperysus), OouocuHTE3 Oenka, CTPYKTYpHasi

OpraHu3aIus KUBbIX CUCTEM, TUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCTIPOU3BEACHUE (PEMpPOAYKIIHS), HACIEACTBEHHOCTD,

U3MEHYUBOCTb, OHEPro3aBUCHUMOCTh, POCT U Pa3BUTHE,
YpOBHEBasl OpraHU3aIHs;
c(hOpMHUPOBAaHHOCTh ~ yYMEHHUS  PACKpbIBaTh  COJACpIKAHHE

OCHOBOIIOJJIararommx OMOJOTHYECKUX TCOpI/Iﬁ Hn THUIIOTEC3!:

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTthl 3 PrOC COO (B nocneaHen peaakumm ot 12.08.2022), popmupyembie obuieobpasoBaTesibHOM ANCUUNANHON

Z,U,MCLI,MI'IHMHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcs B cootBeTcTBMM ¢ PFOC COO (B nocneaHen peaakumm ot 12.08.2022)
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- OIpeACIATh LEIW ACATCIBHOCTH, 3adaBaTb IIapaMCTPbl U
KPUTCPUN UX OOCTHIKCHUSA,

- BBISIBJIATD 3aKOHOMCPHOCTH u MMPOTHUBOPCUMNA B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTHBLI B

JACATCIIBHOCTh, OIICHHUBATDH

COOTBETCTBHE PE3yJAbTATOB  IEJsAM, OIICHUBATh PHUCKU
MOCJICICTBUM NCATCILHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHNUHN KU3HEHHBIX
npooieM

0) 0a30BbIe HCC/IeI0BATEIbCKHE e CTBUS:

- BJIQJIETh HaBBIKAMH Y4€0HO-HCCIIEI0BATEIbCKOM M TPOESKTHOM
NeSITeNIbHOCTH, HaBbIKaMU pa3pelieHust MpooieM;
MIPUYHUHHO-CJIEICTBEHHbIE
aKTyaJlu3UpoBaTh 3a/ayy, BbIJIBUraTh THUIIOTE3Yy €€ pEIICHMUS,
HaXxOOUTh  apryMEeHThl Uil JOKa3aTelbCTBa
YTBEPXACHUMN, 3a/1aBaTh MapaMeTpPhl U KPUTEPUU PELICHUS;

- AHAJIM3UPpOBATh IIOJYYCHHBIC B XOJ€ PpCHICHUA 3aJadu

- BBISBJIIATD CBs3HU n

CBOHX

pE3yIbTaThl, KPHUTHYECCKK OLCHHUBATH HX JOCTOBCPHOCTD,
IIPOTHO3UPOBATh UBMCHCHHUE B HOBBIX YCIIOBUAX,

-  YMCTb INIEPCHOCUTH I[NO3HABATCIIbHYIO U
IIPaKTUICCKYHO obnactu KUBHCOACATCIIBHOCTH,

3HaHUA B

- yMETh HMHTETPUPOBATh 3HAHWS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIE UJICH, IPEATIAraTh OPUTHHAIBHBIE TIOIX0IbI
U pelleHus;

- CHOCOOHOCTh HMX HCIIOJb30BAaHHUS B II03HABATEIIBHOM M
COITMAIBLHOM IMPaKTHUKE

KJIIETOYHOW, XPOMOCOMHOW, MYTAIMOHHOW, 3BOJIIOIIUOHHOM,
MIPOUCXOKACHHS JKMU3HU U YEJIOBEKA;

c(hOopMUPOBAaHHOCTh YMEHHUSI PACKPBIBATh OCHOBOTIOJIATAIOITHE
Ouonorudeckue 3akoHbl U 3akoHomepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunosa, 2. I'ekkens, @. Mronepa, K. bapa),
TPaHUIBl X TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;
npuoOpeTeHne OTbITa TPUMEHEHHS OCHOBHBIX METOJIOB
HAyYHOTO TTO3HAHUS, UCTIOIB3YEMBIX B OMOJIOTHH: HAOJIOICHUS
W OIHCAaHWSA JKUBBIX CHUCTEM, TPOIECCOB U SIBICHUI;
OpraHu3aIui ¥ MPOBEACHUSI OMOJIOTHYECKOTO IKCIEPUMEHTA,
BBIJIBIDKEHUS TUIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY
UCCIIETYEMbIMU  BEJIMYMHAMH, OOBSICHEHHUS MOIY4YE€HHBIX
pe3yabTaToB U POPMYITHPOBAHUS BBHIBOJIOB C UCTIOIH30BAHUEM
HaY4YHBIX MOHATUNA, TEOPUHN U 3aKOHOB;

c(OpMHUPOBAHHOCTh ~ YMEHHSI  BBLAETATH  CYIECTBEHHBIE
NpU3HAKA BUPYCOB, KJIETOK MPOKAPHOT M  DYKAPHUOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, BH/IOB,
OMOreolIeHO30B M JIKOCHUCTEM; OCOOCHHOCTH IIPOIECCOB
oOMeHa BeIeCTB U TMPEBpAIllEHUs DSHEPruu B KIETKe,
dboTocuHTE3a, TUIACTUYECKOTO M DHEPreTUYECKOro OOMeHa,
XEMOCHHTE3a, MUT03a, MeH03a, OTUIOAOTBOPEHUS, PA3BUTHS U
Pa3MHOXXEHUSI, HMHIUBUIYAIbHOTO DPa3BUTHS  OpraHu3Ma
(onTOreHe3a), OOpbOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOIO
otOopa, BUI00Opa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB
K cpene oOWTaHUA,

AHTPOIIOTCHHBIX W3MEHEHUI B DKOCHUCTEMAaX CBOCH MCECTHOCTH,

BIUAHHWA KOMIIOHCHTOB OJOKOCUCTEM,

KPYrOBOpPOTa BEIIECTB U MpeBpallleHue SHepTrun B Ouocdepe;
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c(hOopMUPOBAaHHOCTh YMEHHS pElIaTh OMOJOTHUYECKHUE 3aauH,
COCTaBJISITh TEHOTUITUYECKUE CXEMBbI CKPEIITUBAHUS JIJIs1 PA3HBIX
TUTIOB HACJIEJIOBAHUs MPU3HAKOB y OPTaHU3MOB, COCTaBIATH
CXEMBI MEpeHOCa BEIECTB M SHEPTHH B IKOCUCTEMax (IIerH
MIUTAHUS, TUIIEBLIE CETH)

OK 02.
Ucnonb3oBarh
COBpEMEHHBIE
CpezcTBa TIOUCKa,
aHaM3a u
WHTEPIPETAITIH
nHpopmMaluu U
nH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodecCHoHATBHOM
NeSITeIbHOCTH

B o0s1acTH HIEHHOCTH HAYYHOI 0 MO3HAHUS:
- c(hOpPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH M OOIIECTBEHHOM

KYJBTYD,
MecTa B

TIPAKTHKH, OCHOBaHHOTO Ha Jajore
CIOCOOCTBYIOIIETO

MOJIMKYJIBTYPHOM MUDE;

OCO3HaHHUIO CBOCTO

- COBEpIICHCTBOBAHUE SI3bIKOBOW M YMTATEIbCKOW KYIBTYPbI
KaK CpeJCTBa B3aMMOJICHCTBUS MEXIY JIOAbMH M TO3HAHUA

MUDpA;
- OCO3HAHME IIEHHOCTH HAYYHOU JAEATEIIbHOCTH, TOTOBHOCTH
OCYIIECTBIISTh MIPOCKTHYIO u UCCIIEIOBATEIIBCKYIO

JeSITeNIbHOCTh MHIUBUYAIbHO U B TPYIIIIE;
OBnazneHue yHUBEPCAIbHBIMU Y4€OHBIMH I103HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ undgopmanueii:

- BJIaJIETh HABBIKAMU MOJYYeHUS] HHPOPMAIIUN U3 UCTOUYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOUCK, aHAIIH3,
CUCTeMAaTH3AINI0 U UHTEPIPETaLni0 HH(POPMALIMK PAa3TUYHbIX
BHUJIOB ¥ JOPM TMpECTABICHUS;

- co3JaBaTh TEKCThl B pa3iMYHBIX (opmaTax ¢ y4eToM
HazHaueHUs WHGOpMAIMU U IIeNIeBOM ayAMTOPHH, BBIOHpas
ONTUMABHYIO (POPMY TIPECTABICHUS U BU3YalIU3allUH;

chOpMUPOBAaHHOCTh ~ YMEHHH  KPUTHYECKH  OILICHUBATh

UH(POpMALNI0 OHOJIOTUYECKOTO COJAEPKaHMsSI, BKIFOUAIOIIYIO
MICEBJIOHAYYHBIE 3HAHUSI U3 PA3IMYHbIX HCTOUYHUKOB (CpeicTBa
MaccoBoi MHGOpMaIUK, HAayYHO-TIOMYJISIPHBIE MaTepHalibl);

HHTCPIPETUPOBATD OTHYCCKUEC ACIICKThI COBPEMCHHBIX

HUCCICAOBAHNM B OWOJOTHH, MEIUIMHE, OWOTEXHOJIOTHH;

paccMaTpuBaThb rja00adbHBIE  DKOJOTHYCSCKHUE l'[pO6J'ICMBI

COBPEMEHHOCTH, (OPMHUPOBATH II0 OTHOIICHHIO K HUM
COOCTBEHHYIO TMO3UIINIO;

c(OpMHPOBAHHOCThL ~ YMEHHUW  CO3J1aBaTh  COOCTBCHHBIC
MUCbMEHHBIC ¥ YCTHBIE COOOIICHUS Ha OCHOBE OMOJIOTHYECKOM
uHdopMalul |3 IPaMOTHO

HCCKOJIBKUX  HMCTOYHHKOB,

HCITOJIb30BaTh MOHITUHHBIN arrapar ouoaoruu
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- OIICHMBATH JIOCTOBEPHOCTH, JISTHTUMHOCTh WH(pOpPMAINH, €€
COOTBETCTBUE IPABOBBIM U MOPAIbHO-3TUYECKUM HOPMAaM;

- UCIOJIb30BaTh CpeacTBa MH(POPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PENICHUH KOTHUTHUBHBIX,
KOMMYHUKAaTHBHBIX U

OpraHru3allMOHHBIX 3aaa4 C

coOmroieHreM TpeOoBaHUI SPrOHOMUKH, TE€XHUKH
0€301aCHOCTH, THTHEHBI, PecypcocOepexeHHs, MPaBOBBIX WU
ATHUYECKUX HOPM, HOPM MH(POPMAIIMOHHOHW 0€301MacHOCTH;

- BJIAJICTb HaBbIKaMU pacCliO3HABaHWA W 3alllUThI I/IHCbOpMaI_[I/II/I,

nH(OpPMalMOHHON 6€301aCHOCTH JUYHOCTH

OK 04. DddexruHO

B3aMOJEHCTBOBAThL
u paboTtarth B
KOJIJICKTUBE u
KOMaH/JIe

- TOTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOATCIIBHOCTU U
CaMOOTIPEICIICHUIO;

-OBJIaJICHUE yu4eOHO-UCCIIeI0BATEILCKOM,
MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

HaBbIKaMU

OBJagenue
JelCTBUSIMH:
0) coBMecTHasl 1eSITeJIbHOCTh.

YHUBEPCAJTbHBIMHA KOMMYHUKATHUBHBIMHA

- TOHUMAaTh W HCIIOJB30BAaTh NPEHMYIIECTBA KOMAHJIHOW H
WHIMBHIYAIBHOW PaOOTHI;
COBMECTHOU

- IIpUHUMATb oeian

U  KOOPpAWHHUPOBATH

JeATEITbHOCTH,
OpraHU30BBIBAThH JEeUCTBUS 10  ee
JTOCTHKCHHUIO: COCTABIIATH TUIaH ICHCTBU, paclpeaessiTh POJIH
C y4eTOM MHEHHWH YYaCTHHKOB OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThl;

- KOOPJMHHPOBATb U BBIIOJHATH

BUPTYaJbHOTO "

paboTy B YyCIOBHAX
peanbpHOro, KOMOMHUPOBAHHOTO

BSaHMOﬂeﬁCTBHH;

HpI/IO6p€T€HI/I€ OIlbITa TIPUMCHCHHA OCHOBHBIX MECTOI0OB
HAaY4YHOT'O IIO3HAHUsI, UCIIOJIb3YCMbIX B OHOJIOTHU: Ha6J’II-O)I€HI/I$[
H OIIMCaHuA JKUBBIX CHCTEM, IIPOLCCCOB H HBHeHHﬁ;
OopraHnsanv U IMPOBCACHUS OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABWIKCHUS THUIIOTC3, BBIABJICHUA 3aBHCHMOCTH MCKIY
HCCIICAYCMbIMHU  BCIIMYMHAMU, 00BACHEHUS MMOJTYYCHHBIX
PE3YIbTATOB U (I)OpMy.]'II/IpOBaHI/IH BBIBOJOB C HMCIIOJIB30BAHUCM
HaYy4YHBIX HOHHTI/Iﬁ, TeOpI/Iﬁ 1 3aKOHOB
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- OCYHICCTBJIAATH IHO3UTUBHOC CTPATCITUYCCKOC IIOBCIACHUC B

pa3IMYHBIX  CHUTYallUsX, MpOSIBJIATE  TBOPYECTBO U
BOOOpakeHHe, OBITh HHUIIUATHBHBIM

OBjaaaenue
JeHCTBUSIMM:

') IPUHSATHE ceOsT ¥ APYTUX JIHOeii:

YuuB€EpcCaJdbHbIMHU PEryJIsiTUBHBIMU

- NPUHAMATh MOTHBBI M apryMEHTBl APYIMX JIOJAEH INpH
aHAJIN3€ PE3yIbTAaTOB NEATENbHOCTH;
- MPU3HABATh CBOE MPaABO U MPaBO JPYTUX JIFOJeH Ha OMIHOKY;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYroro
4eJI0BEKa

OK 07.
CoeiicTBOBATEL
COXpaHEHUIO
OKpyKarouien
Cpenpl,
pecypcocOepekeHH
10, IPUMECHSATH
3HaHug 00
HW3MEHEHUHN KJIUMaTa,
TIPUHIIATIBI
OCpEKITUBOTO
MIPOM3BO/ICTBA,

3¢ HEeKTUBHO
JIEWUCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUSIX

B o0J1acTH 3K0JI0rM4YeCKOro BOCIIMTAHMS:

- ¢(hOpMUPOBAHHOCTH AKOJIOTHUYECKOIN KYJIbTYphbl, TOHUMaHUE
BIIUSIHUS COLIMAIbHO-3KOHOMHYECKUX IIPOLIECCOB Ha COCTOSTHUE
MPUPOJTHON W COIMAIBHOW Cpeibl, OCO3HAHUE TJIOOATHHOTO
XapakTepa 9KOJOTHYECKHX IpodiieM;

- IUIAHUPOBAHUE U OCYIIECTBJIICHUE JCHCTBUN B OKPYKAIOUIEH
cpelle Ha OCHOBE 3HAHMUS IeNeld YCTOWYUBOTO pa3BUTHUA
YeJI0BEYECTBA;

AKTMBHOE  HENpHUsATHE  JCHCTBUIA,
OKpY’Karollen cpene;

- YMEHHE MPOTHO3UPOBATh HEOIArONPUATHBIE IKOIOTUYECKUE

IIPUHOCAIIUX Bpca

MOCJICACTBUS MPEANPUHUMACMBIX JEHCTBUM, IPEIOTBpaIlaTh
UX;

- paclIlMpeHue OmbITa JEATEIbHOCTH  JKOJIOTMYECKOM
HaMpaBJICHHOCTH;

- OBJIAICHHUC HaBbIKaMH y‘le6HO-HCCJI€,I[OBaT6J'IBCKOfI, HpOGKTHOﬁ nu
COHHaHBHOﬁ JCATCIIbHOCTHU

c(hOpMUPOBAaHHOCTh YMEHUS MPUMEHSITh MOJy4YCHHbBIC 3HAHUS
JUTsT OOBSICHEHUSI OMOJIOTMYECKUX TIPOIIECCOB M SIBJICHUM, IS
MIPUHATHS TTPAKTUYECKUX PEIICHUH B TIOBCEAHEBHOM JKU3HU C
nenbto  obecrieyeHUs 0€30MacHOCTH CBOETO 370POBBSL U
3I0pPOBbS  OKPY)KAIOIIMX JIIOJeH, COOIIOCHHSI 30pPOBOIO
o0pa3a JKHU3HH, HOPM I'PAaMOTHOTO TOBEJICHUSI B OKPYXKaroIen
PUPOIHOM cpere; NOHUMAaHHE HEOOXOAUMOCTHU
UCIOJIb30BAaHUSL JIOCTHKEHHH COBPEMEHHON OWMOJIOTHH H
OMOTEXHOJIOTHI VI PallHOHATBHOTO IPUPOIOTIOIH30BAHUS
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2. CTPYKTYPA U COJIEP’KAHUE OBILEOBPA3OBATEJIBHOM
JTUCHUATIIUHBI

2.1. O0bemM TUCHMILVIMHBI U BUABI y4eOHOH padoThl

Bua yueoHoii paGoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.
OcHoBHOE coxepxaHue 72
B T. 4..
TEOPEeTUYECKOE 00yIeHNE 40
B T.4. MPOECCHOHATHHO-OPUEHTHPOBAHHOE COIePKaHUE 2
MPAKTUIECKHUE 3aHATHS 20
B T.4. MPOECCUOHATHHO-OPUEHTHPOBAHHOE COICP)KaHUE 8
nabopaTopHbIe 3aHATUS 4
B T.4. IPO()ECCHOHAILHO-OPUEHTUPOBAHHOE COEPIKaHUE 2
KoutpoJsbHas padora 6
IIpome:kyTouHas aTTecTanus (3a4er) 2
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2.2. TeMaTH4eCKUH IUIAH U COAEPKaHUE IMCUUIIMHBI

SauaTusa
O0nLeMm

yacoB

®opmupyemMble
KOMITeTEHIIUH

HaumenoBanue
pa3aesioB U TeM

Copep:xanue y4eOHOro MaTepuajia (0CHOBHOe U NPo(hecCHOHATLHO-OPHEHTHPOBAHHOE),
Ja0opaTOpHbIE U MPAKTHYECKHE 3aHATHS, MPUKJIATHON MOTYJIb (IPH HAJTUYMN)

1 2 3 4

Paspen 1. Kinerka — cTpyKTypPHO-(pDYHKIIMOHAJIbHAS €JMHULIA )KUBOI'0 18

Tema 1.1. OK 2
buojorua xkak
Hayka. O0mas
XapaKTePUCTUK

a )KU3HHU

OcHoBHOE conepxaHue 2
Teoperuyeckoe o0yueHue:

CoBpemeHHbIe 0Tpaciii OMOIOrnYecKux 3HaHuM. CBsA3b OMOJIOTUH C IPYTUMH HayKaMu: OMOXUMHUS,
o6uodusuka, Ononuka, resoreorpadus u ap. Poss u mecto 6uonoruu B GopMupoBaHUH 2
COBPEMEHHOM HAYYHOUM KapTHUHBI MUpA. Y POBHH OpraHU3aIuu KuBoM Matepun. OOras
XapaKTEPHUCTHKA KU3HHU, CBOWCTBA JKUBBIX CUCTEM. XUMHUUYECKUI COCTAB KIIETOK

3aHsTre
Nel

3austue
Ne2

Teopernyeckoe o0yueHue:

Knerounas teopus (T. l1IBann, M. lneiinen, P. Bupxos). OCHOBHBIE MTOJIOKEHUS COBPEMEHHOM
KJIETOYHOU TeOpUHU. THUIBI KIETOUYHOU OpraHu3aluu: MPOKAPUOTHIECKUN U DYKapHUOTHYECKHIA.
OAHOKIIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHEe TPOKAPUOTUYECKOM KIIETKH.
Crtpoenue sykapuoTudeckoi kietku. Heknerounsie popMel sxu3Hu (BUPYCHI, OakTepuodaru)

3ausatue
Ne3

JlaGopaTopHble 3aHATHS:

[TpuoOpeTeHne onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOITMPOBAHUS TIPH BBITIOJHEHUU
71a00paTOPHBIX padOT:
JlaGopaTopHas
1. JlaGoparopnas pabota «CTpoeHue KIeTKHU (pacTeHus, )KUBOTHBIE, TPUOBI) U KIIETOUHBIE
BKJTIOUCHUS (KpaxMall, KapOTHHOUIBI, XJIOPOILIACTBI, XPOMOTLIACTHI)»
[ToaroToBKa MUKpOTIpENapaToB, HAOIIOACHNE C TOMOIILI0 MUKPOCKOTIA, BBISIBJICHUE PA3IUYUMA
MEXAY U3y4aeMbIMH 00beKTaMHU, (GOPMYITHPOBAHKE BHIBOJIOB

3ausatue
Ned

IIpakTHYecKue 3aHATHSA:

BI/IPYCHLIG u 6aKTepI/IaJIBHBIe 3a00JIeBaHUs. O6H_[I/Ie MMPUHOUIIBI UCTIOJIB30BAHUS JICKAPCTBCHHBIX
BCIICCTB. OcobeHHOCTH MMPUMCHCHU A AHTHOMOTHKOB. Hpe,Z[CTaBJ'IeHI/Ie YCTHBIX COO6HJCHHﬁ C
npeseHTauHeﬁ, NMOATOTOBJICHHBIX IO NCPCYHIO HCTOUYHHUKOB, pPCKOMCHOBAHHLIX ITPCTIOAABATCIICM
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Tema 1.3. OcHoBHoOe coJepkaHue OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: OK-2
(pyHKkuHOHANBH XpomocomHas teopusi T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBII HabOp KJIETOK,
ble (PaKTOPbI 3aHATHE | TOMOJIOTHYHBIC U HErOMOJIOTUYHBIC XPOMOCOMBI, TAIUTOUTHBIN M TUTIIOUTHBINA HA0OoD.
HACJIEICTBEHHOC Ne5 Hyxneunossie kucnotsl: JJHK, PHK HaxoxneHue B kiieTke, MX CTpOeHUE U (PyHKIMH. MaTpudHbie 2
™ MIPOLIECCHI B KJIETKE: peIInKalus, OMocuHTe3 Oemnka, penapauus. ['eHeTnyeckuii Ko u ero

CBOICTBa

3 I[IpakTHYecKkue 3aHATHS:
aI;;EHe Pemenue 3a1au Ha onpeesieHre Nocae0BaTeIbHOCTH HYKI€OTHI0B, aMUHOKHUCIIOT B HOPME U B 2

clydae U3MEHEHHUs NoCie0BaTebHOCTH HyKieoTH 0B JIHK
Tema 1.4. OcHoBHOE coep:KaHue OK -2
OO0meH BelecTB Teoperuyeckoe odyueHue:
4 npeBpamieHue | 3anarue | [lonsTHe MeTaboIM3M. ACCUMHWISALINSA U TUCCUMUIIALINS — ABE CTOPOHBI MeTaboau3ma. THIibl 5
JHEpPruu B Ne7 oOMeHa BemiecTB: aBTOTPO(HBIN U TeTepoTpodHBIN, adpoOHBIN 1 aHadpoOHBIH. [LmacTrueckmii
KJIeTKe obMeH. @oTocHuHTE3. XEMOCHHTE3
Tema 1.5. OcHOBHOE co/lep:KaHue OK -2
Kuznennblii Teopernueckoe o0y4enue: OK -4
HMKJI KJIeTKH. 3anarue | KneTounslif nuki, ero nepuoisl. MUTO3, €ro CTaJMu U NpOUCXOAdlue mpoliecchl. bruonoruueckoe 9
Muro3. Meiio3 Ne8 3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meito3e. Kpoccunrosep.

buonornueckuit cmpici Mero3a
KonTpoabHasi 3ansTue .

MouiekynsapHbIi ypOBEHb OpraHU3aIH KUBOTO 2
pabora Ne9

Pa3nen 2. Ctpoenne u GyHKUMU OPraHu3Ma 20
Tema 2.1. OcHoOBHOE cojiep:KaHue OK-2
Crpoenne SarsTHe Teopernueckoe o0yuenue: OK-4
opraiusma No10 MHOTOKIETOYHbIE OPraHU3Mbl. B3aMOCBSI3b OPraHOB U CUCTEMBI OPraHOB B MHOTOKJIETOUHOM 2

opranusme. ['omeocrtas opranuszma M €ro nojiepaHue B MPOIECCe KU3HEACATEIbHOCTH
Tema 2.2. OcHoBHOE conepkaHue OK-2

Teoperudeckoe o0yueHue: 2
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DopmbI 3ansatue | @opMbl pa3MHOXKEHMSI OpraHu3MoB. becniosoe u nojgosoe pasmHoxeHue. Bunpl Oecniosioro
Pa3sMHOKeHUSs Nell pazmHoxeHust. [losoBoe pazmHokeHue. ['ameTorenes y ;kuBoTHbIX. CliepMaToreHes v OOreHes.
OPraHu3MoB Ctpoenue noJioBbIX KJIeTOK. OII010TBOPEHUE
Tema 2.3. OcHoBHoOe coJepkaHue OK -2
Omnrorenes OK-4
pacreHuii, Teopernueckoe o0yuyenue:
KUBOTHLIX ¥ 3anartue | MHauBHIyanbHOE pa3BUTUE OPraHU3MOB. OMOpuoreHes u ero craguu. IloctamOpuoHanbHbIN
yeI0BeKa Nel2 nepuo. CTaauu NoCTAIMOPHOHAIBHOTO Pa3BUTHA y KUBOTHBIX U yesioBeka. [Ipsimoe u Henpsimoe
pa3zButue. buonoruyeckoe crapeHne u cMepTb. OHTOreHe3 pacTeHUH
Tema 2.4. OcHoBHoOe coJep:kaHue OK-2
3aKOHOMEpHOCT Sassrrae Teopernueckoe o0y4eHue: OK-4
W HACJIe[I0BAHUSA Nol3 OcHOBHbIE IOHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus raMmer. 3akoHsl . Mennens
(MOHOTHMOpHTHOE M TIOJUTHOPUIHOE CKpeINBaHue). B3anmonelicTBre reHoB
IIpakTHYecKkue 3aHATHS:
3anarue | Pemnenue 3aia4 Ha onpesiesieHne BEPOSATHOCTH BOZHUKHOBEHUS HACIIEACTBEHHBIX IPU3HAKOB MIPH
Nel4 MOHO-, I-, TOJMTUOPUTHOM U aHAJIM3UPYIOLEM CKPEIIMBAHUH, COCTABIICHHE T€HOTUITNYECKIX
CXEM CKpEIIUBaHU
Tema 2.5. OcHOBHOE cojlep:KaHue OK-1
CuemnienHoe 3 Teopernueckoe o0yueHue: OK-2
HacJIeI0BaHHUe E}IZ;TSI/I © 3akonbl T. Moprana. CueruieHHOE Hacae0BaHUE I'eHOB, HapylleHue cierienus. HacnenoBanue
NPHU3HAKOB MIPU3HAKOB, CIICTNICHHBIX C MOJIOM
3 IlpakTHyeckue 3aHATHA:
?{;Tgl © [Pemenue 3a/1a4 Ha oTpeieNieHNe BEPOSTHOCTH BO3HUKHOBEHHS HACTIEICTBEHHBIX TPU3HAKOB MPU
CIIETJIEHHOM HAacCJIeI0BaHUU, COCTABJICHUE TeHOTUITHYECKUX CXEM CKPEIMBaHUS
Tema 2.6. OcHoBHOE conepkaHue OK-1
3aKkoHOMepHOCT Teoperuueckoe o0y4eHue: OK -2
| Sanstie V3MeH4YMBOCTH MPU3HAKOB. B/l N3MEHUMBOCTH: HACIEICTBEHHAS U HEHACIIECTBEHHAs. 3aKOH OK-4
N3MEHYUBOCTH Nol7 TOMOJIOTHYECKUX PSJIOB B HacneAcTBeHHOU nu3ameHunBocty (H.W. BaBunos). MyraruonHas Teopust

H3MEHYHUBOCTH. Bupl MYTaI_II/Iﬁ U MPUYUHBI UX BO3BHUKHOBCHU . KapI/IOTI/IH YCJI0BCKaA.
HacneacTteeHHbie 3a00JIeBaHUs YelloBeKa. | eHHbIC U XpPOMOCOMHELIC 0oJie3Hn yenaoBeka. boaesHu ¢
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HacCJEACTBEHHON MPEIpacoIOKEHHOCTHI0. 3HAaU€HNE MEIMIIMHCKON T€HETUKH B
MPEAOTBPAIICHUN U JICYCHUHN T€HETUYECKUX 3a00JICBaHUIN YEIIOBEKA

HpaRTuquRne 3aHATHUA:

32;1:1T8H © [Pemenue 3aJ1a4 Ha OTpeielieHUe THITa MyTaIluu TIPH Tepeiade HacIeICTBEHHBIX TPU3HAKOB,

COCTaBJICHUE TEHOTUITMYECKUX CXEM CKpEIIHBAHUS
Kontpoabnas Sansrie Crpoenue u GyHKLIHUU OpraHu3Ma
pabora Nel9

Paznen 3. Teopus 3Bonionun
Tema 3.1. OcHoBHOE conepxaHue OK-2
Ucropus Teopernueckoe o0y4eHue: OK-4
IBOJIIOLIMOHHOT O [TepBrie sBommormonHsie konnenmuu (JK.b. Jlamapk, XK.JI. broddon). DBomonronnas teopus Y.
y4eHHsI. Sarsie JNapBunaa. CHHTETHYECKAs TEOPHUS SBOJIIOIMH U €€ OCHOBHBIE TIOJIOKEHUS.
Mukpo3Boaonu No20 Mukposomtonus. [Tomynsnus kak d1aeMeHTapHas €AMHULA YBOJIIOIUH. | e HeTUUeCKre OCHOBBI
s B ABOJIIONHMH. DJIEMEHTApHBIE (PaKTOPHI IBOTIOIUMU. ECTeCTBEHHBIN 0TOOp — HampaBistonuid hakTop

sBosmonK. BuoobpazoBaHue kak pe3yabTaT MUKPOIBOJIIOIUH
Tema 3.2. OcHOBHOE cojlep:KaHue OK-2
MaKpo3B0oJIIoIH Teoperuueckoe ofydyennue: OK-4
sl MakposBostonus. DopMbl 1 OCHOBHBIC HarpaBiieHus: MakpodBosiroruu (A H. Ceseprion). [lytu
BosnuknoBenne | 3aHsATHe | AOCTHXKEHHUS OHOsIOrHUecKoro mporpecca. CoxpaHenue 6Mopa3HooOpasus Ha 3emiie.
U pa3BHUTHE Ne21 ['umoTe3b! v Teopun BO3HUKHOBEHUS KU3HH Ha 3emIie. [losBiIeHue MepBhIX KIETOK U UX
JKU3HM Ha 3emire sBommonus. [IpokapuoTsl 1 sykapuoThsl. [IponcxoxaeHne MHOTOKIETOYHBIX OPraHHU3MOB.

Bo3HHKHOBEHHE OCHOBHBIX [IAPCTB SYKAPUOT
Tema 3.3. OcHoBHOE coep:KaHue OK-2
IpoucxoxaeHune Teoperuueckoe o0y4eHue: OK-4
yeJioBeKa — 3aHATHE | AHTpPOMOJIOTHA — HayKa O yenoBeke. CucreMaTiueckoe NmojiokeHue yenaoBeka. CXoAcTBO U
aHTpoOIoreHe3 Ne22 OTIINYMSI YEJIOBEKa C )KMBOTHBIMH. OCHOBHBIE CTaIMU aHTPOTIOT€HE3a. DBOJIOLNS COBPEMEHHOTO

YCJI0BCKaA.
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Yenopeueckue packl U UX €IUHCTBO. BpeMs U IyTu pacceneHus 4esioBeKa o IUIaHeTe.
[Tprucroco6IeHHOCTD YeTI0BEKa K Pa3HbIM YCIOBHSM CPEJIbI

Paznes 4. JxoJiorus 18
Tema 4.1. OcHoBHOE conepxaHue OK-1
JIKOJIOTHYECKHUe Teopernueckoe o0yueHue: OK -2
(hakTopnb! 1 SamsTHe Cpenpl oOuTaHUs OPraHU3MOB: BO/IHAs, HA3EMHO-BO3/1yIlIHAs, IOYBEHHAs, BHYTPUOPraHU3MEHHas. OK-7
cpebl AKU3HH Ne23 OU3NKO-XUMHUYECKHE 0COOEHHOCTH cpesi oOuTaHus opranu3moB. [IpucnocoOnenust opraHu3MoB K 2
YKU3HHU B pa3HbIX cpenax. [lonarue sxonorndeckoro akropa. Kimaccupukanus sKoI0rn4eckux
¢dakropos. [Ipasuio munumyma 1O. JIubuxa. 3akon TonepantHoctu B. Hlendopaa
Tema 4.2. OK-1
OcHoBHOE conepxaHue
Monyasimusi, OK -2
coo01ecTBa, Teopernueckoe o0yueHue: OK-7
IKOCHCTEMBI OKOJIOTHYECKAsl XapaKTEpUCTUKA BUJA U MOMYIALNHU. DKOJOTHYECKasl HUIIA BUJA. DKOJOTUYECKUE
3aHATHE | XapaKTepUCTUKH nomyisanuu. CooOliecTBa U SKocucTeMbl. buoneHnos u ero crpykrypa. Cpsisu 5
Ne24 MEX]ly OpraHn3MamMu B OuoneHo3e. CTpyKTypHble KOMIOHEHTHI SKOCUCTEMBI: TPOAYLIEHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BeIecTB U NOTOK 3HEPruu B skocucteme. Tpoduueckue
YPOBHU
IIpakTHYecKue 3aHATHS:
SamsTIe Tpoduueckue nenu u cetu. OCHOBHBIE TOKA3aTENIM 3KOCUCTEMBI. buoMacca u npoayKuus.
No25 DKosornyeckue nupaMubl ynces, 6uomaccsl v 3Hepruu. [IpaBuio nupamusl 3HEpPrum. 2
Pemenune npakTuko-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 IIEPEHOCY BELIECTBA U DHEPTUHU B
HKOCHUCTEMAX C COCTaBJIECHUE TPO(PUUECKUX Lienell 1 mupamMul OMOMAacChl U SHEPTUU
Tema 4.3. OcHoOBHOE cojlep:KaHue OK-1
Buocgepa - TeopeTnueckoe odydeHue: OK -2
rja00ajabHast buocdepa — xxuBast o6onouka 3emin. Passutue npencrasienuii o ouochepe B tpynax B.M. OK-7
IKOJIOTHYeCKast Sanstie Bepnanckoro. O6nactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BelecTBo 6uocheps! 1 ero
cucremMa No26 (GyHKIHH. 2

3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocdeprl. OcobeHHOCTH Onocdepsl Kak ria00anbHON
sKocucTeMbl. JJluHamndeckoe paBHOBecue B Onocgepe. KpyroBopoTsl BeriecTs 1
OMOTeOXUMHYECKUE LUKIIBL. [ 106anbHbIe 9K0I0rndyecKue npoOiaeMbl COBPEMEHHOCTH
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Tema 4.4.
Bausinue
AHTPONOreHHbIX
(¢akTopos Ha

onocgepy

OcHoBHOE€ CoacpiKaHue

3anusarue

Ne27

TeopeTuquRoe oﬁyqelme:

AHTpOTIOTeHHBIE BO3/ICHCTBHSI HA Onocdepy. 3arpsi3HeHHs KaK BUJ aHTPOIIOT€HHOTO BO3JICHCTBUSI.
AHTpomoreHHble Bo3/IeicTBUS Ha aTMocdepy. Bo3nelicTBus Ha runpochepy. BozneiictBus Ha
auTocdepy. AHTPOIIOT€HHBIE BO3ICHCTBYS Ha OMOTHYECKHE cooOIIecTBa. YTIIyOJIeHHO U3y4aroTcs
OTXOJIbI, CBSI3aHHBIE C OTIPEACIIEHHON TIpodeccueil/cnenuaibHOCThIO

3ansaTue

Ne28

HpaKTuquKue 3aHATUA:

HpaKTI/ILIeCKOG 3aHATUC «OTXO}II)I IMPOU3BOACTBA»

3aHsTre

Ne29

*B ToM 4yucie npodecCHOHATBHO-OPHEHTHPOBAHHOE CO/IePKAHUE IPAKTHYECKOI 0 3aHATHS

[Mpaktudeckoe 3ansTHe «OTXOABI MPOU3BOCTBa». Ha ocHOBE (hepepambHOTO
KJIacCU(UKAIMOHHOTO KAaTaJIoTa OTXO0B OIPEIENSATh KIIACC OMACHOCTH OTXOJIOB; arperaTHoe
COCTOSTHUE B (PU3NUYECKYIO (DOPMY OTX0/I0B, 00pa3yromuxcs Ha paboueM MecTe / Ha dTarnax
MIPOU3BOJICTBA, CBSI3aHHBIC C OMIPEICIICHHON Mpodeccreil/cnennaabHOCThIO

OK-1
OK-2
OK-4
OK -7
IIK ...

Tema 4.5.
Bausinue
COIUAILHO-
KO0JIOTHYECKHX
¢akTopoB Ha
310pOBbe€
YeJIOBEKA

OcHOBHOE co/lep:KaHue

3austue
Ne30

Teopernyeckoe o0yueHue:

310poBbe U ero cocTapisitomue. GakTopsbl, HOJOKUTEIHHO U OTPULIATENILHO BIHSIONINE HA
opranusM yesoBeka. [Ipo0GiemMa TeXHOTeHHBIX BO3JICHCTBUI Ha 310pOBbE YeIOBEKa
(?7EeKTPOMAarHUTHBIE TOJIs, OBITOBASI XUMHUSL, U30BITOUHBIE IIIYMbI, PaUalys U T.11.). AanTaius
opranu3Ma uesoBeka K ¢akTopaM okpyskaroieit cpensl. [IpuHimns hopmMupoBanus
310poBbecOeperaroiiero nopeaeHus. Puznyeckas akTUBHOCTD U 3/I0poBhe. bruoxumuueckue
ACMEKThl PAIlMOHATIBLHOTO MUTAHUS

3ausatue
Ne31

JlabGopaTopHble 3aHATHSA:

JlaGopaTopHas paboTa Ha BEIOOD:
1. Jlaboparopnas paboTa «YMCTBEeHHast pab0TOCIOCOOHOCTHY
OBnaieHre METo1aMu OIpe/IeNIeHHs ToKa3aTeel yMCTBEHHON paboTOCIIOCOOHOCTH, 00BICHEHHE
MOJIy4EHHBIX Pe3yabTaToB U (OPMYIHUPOBAHUE BBIBOJOB (IIMCbMEHHO) C UCIOJIb30BAaHUEM
Hay4YHbIX OHATUH, TEOPHIA U 3aKOHOB
2. JlabGoparopHas pabota «BnusHue abnotudeckux (pakTopoB Ha 4yeloBeKa (HU3KHE U
BBICOKHE TEMIIEPATYPhI)»

OK -2
OK -4
OK -7
IIK ...
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N3yuenne MexaHM3MOB alaliTalliy OPraHU3Ma 4eJIOBEKa K HU3KUM U BBICOKHUM TeMIIepaTypam U
00BsICHEHHUE TTOJTy4eHHBIX PE3YJIbTATOB U (POPMYIIMPOBAHNE BHIBOAOB (IMCHMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX [IOHATUH, TEOPUHI U 3aKOHOB

*B Tom unciie npogeccHoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNE JIA00PATOPHOTO 3aHATHS

3ansarue
No32 B xadecTBe TpUTTEPOB CHIDKAIOIINX PAOOTOCTIOCOOHOCTH UCTIOIB30BATh YCIOBHS OCYIIECTBICHUS 2
npodecCHoHANBHOM EATEILHOCTH: IIIyM, TeMIIeparypa, pusnyeckas Harpys3Ka u T.1.
KoutpoJabHnas 3ansTue
TeopeTnueckue aCeKThl SKOJIOTUH 2
padora Ne33
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaAHMeE (COAePKAHUE TPUKJIATHOTO MOXYJIS)
Pa3nen 5. buoJsiorusi B :Ku3Hu 8 OK-1
Tema 5.1. OcHOBHOeE coep:KaHue OK -2
BuoTexno10ruu TeopeTuyeckoe coaepKRaHue: OK -4
B KM3HU buoTtexHonorus kak Hayka v mpor3BoACTBO. OCHOBHbBIE HANPABJICHUS COBPEMEHHOMN IIK ...
KaKIoro 3angrne | OmoTexHoJIOrunu. MeTonsel OMoTeXHOIOTHA. OOBEKTHI OMOTEXHOIOTMH. JTHKA 5
Ne34 OMOTEXHOJIOTMYECKUX U TeHETHUECKUX dKcriepuMeHToB. [IpaBuia noucka u aHanusa
OMO3KOJIOTHYECKOW MH(POPMAIIUU U3 PA3TUYHBIX HCTOYHUKOB (HaydHast U yueOHO -HaydHas
JIuTepaTrypa, cpeicTBa MaccoBoil nHdopmanuu, cetb UHTEepHET u Apyrue)
IIpakTHYecKkue 3aHATHS:
3anstHe | Keiickl Ha aHATN3 nH(pOpMAIUK O HAYYIHBIX JTOCTHKEHHUAX B 00JIACTH TCHETHYECKUX TEXHOJIOTHH, 2
Ne35 KJIETOUHOM MHXEHEePUH, MUILEBbIX OMOTEXHOJIOT M. 3aluTa Keica: IpeCTaBlIeHue pe3ylibTaToB
pelIeHns KeiicoB (BBICTYIJICHUE C MPE3EHTAIUEH )
IIpomexkyTounas sauer 5
aTTecTalus Mo JUCIUNIHHE
Bcero: 72
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3. YCJOBUS PEAJTU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCLHUATIIAH

3.1. lus peanu3anuy NpOrpaMmMbl JUCHMILVIMHBI 10JIKHBI OBITH IPeEXyCMOTPEHBI
cIeAyIoLHe crelualbHble IOMEeILIeHHs

Kabuner «buosiorun», OCHaIlIeHHBIM 00OpyAOBaHHWEM: MeOeNb, JT0CKa, Mel,
HarJSIAHBIE  1MOCOOUST  (KOMILIEKThI Y4€OHBIX TaOJMIl, IJIAKaTOB), TEXHUYECKUMHU
CpeACTBaMU OOYYEHUS: KOMIBIOTEP C YCTPOHMCTBAMHU BOCIPOU3BENICHHS 3BYKa, MPUHTED,
MYJIBTUMEIUA-TIPOCKTOP C IKPAHOM, YKa3Ka-MPE3eHTEP JJI MPE3EHTAIIUM.

JlaGoparopusi, oOcHalleHHas OOOpyJOBaHUEM IS  TNPOBEJACHUS]  3aHSITHIL:
MHUKPOCKOIIBI, CEKYHJIOMEp, TOHOMETp, JtabopaTopHas nocyaa (IpoOHUpKU, TTOACTABKU IS
pOOUPOK, MHUHIIETHI, TIECOK, CTYNKH C TECTUKAMU, NMPEIMETHBIE M TOKPOBHBIC CTEKIA,
CTEKJITHHBIC TAJIOYKH, IpenapoBajbHbIC WIJIBI, (QuiIbTpoBalibHas Oymara (canderku),
CTaKaHbl) TUMEPTOHUYECKHN pacTBOp Xjopuja HaTpus, 3%-HbII PacTBOp MNEPOKCHIA
BOJOpOJa, PaCTBOP Hoaa B HOAUCTOM KaJIMH, TVIMIICPHUH, KIITYOHH KapTo(]es, TUCT 3J10/1eH
KaHAJCKOH, TUION psSOWHBI OOBIKHOBEHHOW (pAOMHBI WM TOMAaTa), JYK permyaThli,
pa3BeICHHBIE B BOJIE JIPOXKIKHU);

3.2. UudopmanuoHHoe odecriedyeHre peaan3anuu NporpaMmbl

1. ITonomapesa, U. H. buonorus. 10 kmacc (6a30BbIif ypoBeHb) : yueOnuk / M. H.
ITonomapesa, T. E. Jlomununa, O. A. Kopuunosa ; nog pea. M. H. IlonomapeBoid. -
9-¢ wu3n., crepeorunHoe - MockBa : IIpocBemenme, 2022. - 223 c.
https://znanium.com/catalog/document?id=421359

2. ITonomapesa, U. H. buonorus. 11 kiacc (6a30Bblii ypoBeHb) : yaeOHuk / U.
H. ITonomapesa, T. E. Jlomununa, O. A. Kopaunosa ; nog pen. 1. H. [lonomapeBoi.
- 8-e wm3nm., crepeorunHoe - MockBa : IIpocemenue, 2022. - 254 c.
https://znanium.com/catalog/document?id=421388#bib

3. Kamenckuii A.A. buonorus. O6mas O6uomnorus. 10-11 xi.: yueOnuk /Ilon
pen.A.A. Kamenckuii, E.A. Kpukcynos, B.B. [laceunuk.- M.: Ipoda, 2019.- 368

4. benses JI.K., Joimwuy I'"M., Kysneyosa JLH. u Op. buonorus (6a30BbIii
ypoBeHb). 10kmacc.—M.,2020..

HNHTepHET-peCypChI:

1. http://www.ebio.ru/SnexrponHslii yaeOHHK 1m0 Onosoruu. [IpencraBieHs!
paszernsl: O0TaHMKa, 300JI0THsI, aHATOMUS, 0011ast OMOJIOTHS, SKOJIOTHS.

2. http://evolution.powernet.ru/ Teopus SBOJIOIMK KaK OHA €CTh: MAaTEpHAIIBI 110
TEOpHUU OMOJIOTUYECKOW 3BOIIOIMH. [IpeicTaBiIeHbl pa3IMyHble MaTepHabL,
MOCBSIIEHHBIC TEOPUU OMOJIOTHUECKOHN IBOJIIOIIHH.

3. www. window. edu. ru (EmuHoe OKHO IOcTyIa K 00pa3oBaTeIbHBIM pecypcam

UuTepHeTa 10 GHOJIOTHH).


https://znanium.com/catalog/document?id=421359
https://znanium.com/catalog/document?id=421388#bib
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM IUCIUATLINHBI

KonTpoab u oneHka pe3yabTaToB OCBOCHHS 0011€00pa30BaTENbHON JUCIUTUIMHBI
PacKphIBAIOTCS Yepe3 AMCLUMIUIMHAPHBIE PE3yNbTaThl, HANPABICHHbIE HA (OPMHUPOBAHUE
00X U MPOPECCUOHAIBHBIX KOMIETEHIMH 10 pa3/iejiaM U TeMaM CoJIepKaHus y4eOHOro

MaTepuana.

Oomas
KOMIIeTeHLIUS

Pasznen/Tema

T oeHOYHBIX MEPONIPUATHH

Pazngen 1. Kinerka —
CTPYKTYPHO-
(pyHkumMoHaNIbHASA eIMHULIA
JKHBOT0

KonTponbnas padora
«MonexynspHbIi YpOBEHb
OpraHu3aIuH KUBOTO»

OK 02

buonorus xak nHayka. O6mast
XapaKTePUCTHKA JKH3HU

3anoyiHeHNEe TaOIHIIBI C OTIHCAHUEM
METOJIOB MUKPOCKOTTUPOBAHUS C HX
JOCTOMHCTBAMH U HEJJOCTaTKaMHU.
3anoyiHeHHe TaOHIbl «BKia yueHbIX
B Pa3BUTHE OMOJIOTHUM»

3anoJIHeHUE CPAaBHUTEITLHOMN TaOIUIIBI
CXOJCTBA U pa3INyuui )KMBOTO U HE
YKUBOTO

OK 01
OK 02
OK 04

CtpykTypHO-(YHKIIMOHATIbHAS
OpraHu3aIus KIeToK

OuenuBaemasi AUCKYCCHS IO BOIIPOCam
JCKIUU

Pa3paboTka MEHTaJILHON KapThI 11O
KJIaCCU(PHUKAIUHU KIETOK U UX CTPOCHUIO
Ha TPO- U SYKAPUOTHUECKUX U T10
[[apCTBaM B MUHU TpYIIIax
Boinonnenue u 3amura 1a00paTOPHBIX
pabor:

«CtpoeHue KIeTKH (pacTeHus,
JKHBOTHBIE, TPUOBI) M KJICTOUHBIC
BKIIIOUEHUS (Kpaxmall, KapOTUHOUIBI,
XJIOPOILIACTHI, XPOMOTLIACTHI)»
[TpakTrueckoe 3anstue. [Ipeacrapnenue
YCTHBIX COOOIICHHI ¢ TIpe3eHTalleH,
MOJITOTOBJICHHBIX MO MEPEYHIO
HUCTOYHUKOB, PEKOMEHOBAHHBIX
mpernoaBaTesieM

OK 01
OK 02

CTpyKTypHO-(GYHKIIMOHATIbHbBIE
(bakTOpBl HACIEACTBEHHOCTH

OpOHTAIIBHBIN OIIPOC

Pa3paboTka rioccapus

Pewrenue 3aga4 Ha onpenencHue
IIOCJIEI0BATEIILHOCTU HYKIIEOTU/IOB,
aMUHOKMHCIIOT B HOPME U B Cllydae
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WU3MEHEHUS II0CIIEI0BATEIbHOCTH
Hykineotnos JJHK

OK 02

OOMeH BELIECTB U
IPEBPAICHUE SHEPTUU B KIICTKE

OpPOHTAIBHBIN OIIPOC

3aroTHeHHE CPABHUTEITHLHOM TAOIUIIBI
XapaKTePUCTHK THIIOB 0OMEHa
BEIIECTB

OK 02
OK 04

JKW3HEHHBIN [TUKIT KIIETKU.
Muto3. Meiio3

OO6cyx1eHne o BOIpocaM JIEKIUU
Pa3paboTtka neHTH BpeMeHU
KU3HEHHOTO [IUKJIA

Paznen 2. Ctpoenue u
(pyHkuuu opranuszma

Kontponbehas pabora “CtpoeHue u
¢yHKIMM opranuzma’

OK 02
OK 04

Crtpoenue opranuzma

OuenuBaemasi AUCKYCCHS

Pa3paboTka MeHTaIbHON KapThl
TKaHel, OpraHoOB U CHCTEM OpPraHOB
OpraHu3MoOB (PacTeHHUs], ’KUBOTHBIE,
YeJI0BEK) C KpaTKOM XapaKTepUCTUKOM
X QyHKIUH

OK 02

@opMBI Pa3MHOKEHUS
OpPraHU3MOB

@pOHTANBHBIN ONPOC

3anoJiHeHHE TaOIHITBI ¢ KPATKOU
XapaKTEPUCTUKON U TpUMeEpaMu GopMm
Pa3MHOKEHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, J)KUBOTHBIX
U YeloBeKa

Pa3paboTka 1eHThI BPEMEHH C
XapaKTEePUCTUKOM 3TAarioB OHTOreHE3a
OTJEIBHOM I'PYIION )KUBOTHBIX U
YeJI0BeKa [0 MUKPOTpyIam
Tect/onpoc

CocraBieHne KU3HEHHBIX I[TUKIOB
pacTeHui 1o oTAenaaM (MOXOBUIHbIE,
XBOILIEBU/IHbIE, TATIOPOTHUKOBUTHBIE,
rOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacCJICJOBaHUA

Pa3pabotka rioccapus
OpoHTANIBHBIN 0IIPOC

Tect no Bompocam JeKIUU
Pemenue 3a1au Ha onpeenenme
BEPOSITHOCTH BOSHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB MIPH
MOHO-, IU-, IOJIUTUOPUIHOM U
AQHAJIM3UPYIOIIEM CKPEIIMBAaHUH,
COCTaBJIEHUE T€HOTUITUYECKHUX CXEM
CKpEUIUBAHMS

OK 01
OK 02

CHCHHGHHOG HacCJICJOBaHUC
IIPpHU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3anau Ha onpeneneHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HAaCJIECTBEHHBIX IPU3HAKOB IIPU
CIICTIJICHHOM HacJeJI0BaHUH,
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COCTaBJICHUE T€HOTUIIHYECKUX CXEM
CKpELIMBAHMS

OK 01 3aKOHOMEPHOCTH U3MEHUYUBOCTH |TecT.
OK 02 Pemenue 3a1a4 Ha onpeenieHue TUma
OK 04 MyTalllH [IpH Tiepeaade
HACJIE/ICTBEHHBIX IPU3HAKOB,
COCTaBJICHUE TEHOTHITMYECKUX CXEM
CKpEUIBaHHS
Pa3nen 3. Teopusi 3Bomouun | KontponbHas pabora “Teopernueckue
ACIMEKThI YBOJIIONMH KU3HU Ha 3emie’”’
OK 02 Hcropust 3BOTIOIIMOHHOTO DpOoHTAIBHBIN O0IIPOC
OK 04 yuenus. MUKPO3BOJIIOLHS Pa3paboTKa ri1occapysi TEPMUHOB
Pa3paboTka IeHTHI BpeMEeHH Pa3BUTHS
ABOJTIOIIMOHHOTO YICHHS
OK 02 Maxpo3BOJTIOIHS. OrneHnBaeMas JUCKyCCHSI:
OK 04 BO3HUKHOBEHHUE M PA3BUTHE UCTIOJIb30BaHUE aPTyMEHTOB,
JKM3HH Ha 3eMiie OMOJIOTHYECKOW TEPMUHOJIOTHU U
CHMBOJIMIKH JUTS TOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CHCTEMaTHUYECKUX TPYIIT
Pa3zpaboTka neHThI BpeMEeH!
BO3HUKHOBEHUS M Pa3BUTHS KI3HH HA
3emuie
OK 02 [TpoucxoxaeHue yemoBeka — OpoHTAIBHBIN OMPOC
OK 04 AHTPOTIOTCHE3 PazpaboTka neHThI BpeMEH!
MPOMCXOXKICHUS YEIOBEKa
Pazpen 4. dxojorusa
OK 01 DxoJiorudeckure GakTopsl U Tect 1o 3xosorHYecKkuM GakTopam u
OK 02 Cpebl )KU3HU cpeaaM KH3HU OpPraHu3MOB
OK 07
OK 01 [Momynsius, cooOriecTna, CocraBieHue cxeM KpyroBopora
OK 02 9KOCUCTEMBI BEIIECTB, MCIIOJIb3YSI MATEPHAIIbI JIEKIIUH
OK 07 Pemienue mpakTHKO-OPUEHTHPOBAHHBIX
pacuUeTHBIX 3aaHuii 0 IEPEHOCY
BEII[ECTBA M SHEPTUH B SKOCHCTEMAX C
COCTaBJICHUE TPOPUIECKHX IICTICH U
UpamMu]] GHOMACChI U SHEPTHH
OK 01 buocdepa - rmobanbHas OuenuBaemasi AUCKYCCHS
OK 02 JKOJIOTMYECKAs CUcTeMa Tect
OK 07
OK 01 BnusiHue aHTpOTIOreHHBIX Tect
OK 02 ¢axTopoB Ha Ouochepy [Ipaktuyeckas padora “OTx0/bI
OK 04

OK 07

MPOU3BOJCTBA”
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OK 02 Bnusinue counanbHO- OuenuBaemasi AUCKYCCHS

OK 04 SKOJIOrHYECKUX (PAKTOPOB Ha BeimosiHeHne nabopatopHoil paboTs! Ha

OK 07 3710pOBbE UENOBEKA BBIOOD:
"YMcTBEeHHas pabOTOCTIOCOOHOCTH",
"Bnusitaue abnoTH4eckux GakTopoB HA
YyeoBeKa (HU3KUE U BBICOKHE
TeMIeparypsl)”

Pa3nen 5. Buosorus B :ku3Hu | 3aiuTa Kelca: IpeCcTaBlIeHNE

pe3yJIbTaTOB PEUICHUS KEMCOB
(BBICTYIIJIEHHE C MTPE3EHTAIUEH)

OK 01 buoTexHonoruu B )KuU3HU BrinonHeHue kelica Ha aHAIN3

OK 02 Ka)KI0TO WH(GOPMAIIUY O HAYYHBIX JTOCTHKCHHSIX

OK 04 B 00JIACTU I'€HETUYECKHUX TEXHOJIOTHH,
KJICTOYHOW WHXCHEPUH, THIIEBBIX
OMOTEXHOJIOT | (10 rpynmam),
MIPEJICTABIICHUE PE3YIbTATOB PEIICHHUS
KelcoB

OK 01 [IpomebinienHas OuoTexHosiorus |BolnmonHeHue kelica Ha aHAIKU3

OK 02 UHPOPMAIIUU O PA3BUTHU

OK 04 IPOMBIIIIEHHOH GHOTEXHOJOTHIA (110
rpyIIam), IpeCTaBIeHue Pe3yIbTaToB
pelIeHUs] KENCOB

OK 01 ConunanpHO-3THYECKHUE aceKThl | BhImoIHEHMEe Kelica Ha aHaAIn3

OK 02 OMOTEXHOIOTHI nHpOpMAaKK 06 STHYECKUX acIEKTax

OK 04 pa3BUTHUsI OMOTEXHOJIOTHH (110
rpyIIam), IpeJCTaBIeHUe Pe3yIbTaToB
pelIeHus KeMcoB

OK 01 buorexnonoruu u texunueckue |BwlnmosHeHue keiica Ha aHAIU3

OK 02 CUCTEMBbI uH($OpPMaIUU O Pa3BUTHUS

OK 04

OMOTEXHOJIOTH ¢ TPUMEHEHUEM
TEXHUYECKUX CHUCTEM (TI0 TpyIIam),
MPEJICTaBICHUE PE3YIbTATOB PEIICHUS
INS4(YV):!
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