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[lporpamma  yueOHOH  JNUCHMIUIMHBI ~ pa3pabdoTaHa  Ha  OCHOBE  HPOIPaMMBbI
o01eo0pa3oBaTeIbHOM Y4eOHON TUCIMITIMHBI «BHONoTHs», IpeAHa3HadeHa JUIsl U3y4eHHsI OMOJIOTUI
B NpO(ECCHOHAIbHBIX O00pPa30BATEIBHBIX  OpPraHU3alMUAX, PEATM3YIONMX 00pa30BATEIBHYIO
IporpamMMy CpeHEro oOuiero oOpa3oBaHUs B IpelesiaX OCBOCHHS OCHOBHOW MpO(ecCHOHAIBbHON
obpazoBarensHoi mporpammbel CITO (OITOIT CITO) Ha 6a3e ocHOBHOrO 00mIero oOpa3oBaHUS HpU
MOJI'OTOBKE CICLUAIICTOB CPEIHETO 3BCHA.

PabGouass mporpamma pa3paborana Ha ocHoBanuu Ilpukaza MUHUCTEPCTBA
[TPOCBEILIEHUS POCCUMCKON ®EJIEPAITAN Ne 1014 ot 23 Hosi6ps 2022 1. «O6 yTBep XK IeHHN
denepanbHO  00pa3oBaTENBHONM  TpOrpaMMbl», a Takke Ha ocHOBaHMM  DenepalbHBIX
00pa30BaTeNbHBIX CTAHIAPTOB CIICYIONINX CIICIIHATLHOCTEH:

- 21.02.13 T'eonoruyeckas cbeMKa, MOUCKHA W Pa3BeAKa MECTOPOKICHHUM MOJIE3HBIX HCKOIMAEMbIX-
[Tpukaz Munnpocsemienust Poccuu ot 26.07.2022 r. N 611 (3apeructpupoBano B Muntocte Poccun
24.08.2022 N 69763);

- 21.02.14 Mapkmeiinepckoe neno - Ilpukas MunnpocBemenus Poccum ot 14.09.2022 1. N
685(3apeructpupoBano B Muntocte Poccun 18 oktsa6ps 2023 N 7563);

- 21.02.15 OtkpsiThie TOpHBIE paboThl - [Ipukaz Munnpocsenienuss Poccun ot 17.08.2022r. N 744
"O6 yTBepxkaeHHH (eaepaIbHOro TOCYIApCTBEHHOTO O00pa30BaTEIbHOrO CTaHAApTa CpPETHEro
npodeccuonanbHOro 06pazoBanus o crneuranbHocTd 21.02.15 OTKpbIThIE TOpHBIE padOTHI"
(3apeructpuposano B Muntocte Poccuu 20.09.2022 r. N 70155);

- 21.02.18 OGoramenue mone3Hbx nckomaeMmplx Ilpuka3 Munnpocsemenus Poccun ot 05.12.2022
N 1065 (3apeructpupoBano B Muntocte Poccuu 16 ssaBapst 2023 r. N 72004).

Opranmsanus-pazpadoruuk: ['BIIOY MO «bomxaitOMHCKN TOPHBIN TEXHUKYM
Pazpaborunk: [lyctykenoBa K.b. - mpenonaBarens ['BIIOY MO «bonaitOuHCKuit TOPHBIA TEXHUKYM»
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILIIUHBI « BHOJIOT UsT»

1.1. MecTo ucuMinHbl B CTPYKTYpe o0pa3oBaTtenbHoii nporpammbl CIIO

OobmeobOpa3oBarenbHas aucuuiuinHa «buonorus» wu3ydaercss Ha 0a30BOM YpOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOro IIaHa OCHOBHOW NPOQeCCHOHATIBHON 00pa3zoBaTeIbHOM
MPOrpaMMBbI MIPH MOATOTOBKE CIICIIMAIUCTOB CPEAHETO 3BCHA!

- 21.02.13 I'eosoruyeckas Chb€MKa, TOMCKHU U pa3BeaKa MECTOPOKICHUM MOJIE3HBIX
HCKOIIAeMBIX;

- 21.02.14 Mapkieitaepckoe 1emo;

- 21.02.15 OTKpBITHIE TOPHBIE PAOOTHI,

- 21.02.18 O0oraltiieH1E MOJIE3HBIX UCKOMAEMBIX

1.3. HEJII/I 1 IVIAHUPYEMbI€ pe3yJbTaTbl OCBOCHHUS TUCHUIIMHDBI:

Heab: QopmupoBaHue y CTYIEHTOB IMPEACTaBICHHUS O CTPYKTYPHO-(GYHKIIMOHATIHHOU
OpraHM3alliH KUBBIX CHCTEM Pa3HOTO PaHra Kak OCHOBBI MPUHATHUS PEIICHUN B OTHOIIEHUU O0OBEKTOB
YKUBOU MPUPOABI U B IPOU3BOICTBEHHBIX CUTYaLIUAX.

3agauu:

1) chopmupoBaTh MOHMMAaHHE CTPOCHHUS, MHOTOOOpa3usi WU OCOOCHHOCTEW J>KHBBIX CHCTEM
Pa3HOro ypOBHS OpPraHM3alMU, 3aKOHOMEPHOCTEN MPOTEKAHUs OMOJIOTMUECKUX MPOLIECCOB U SIBICHUN
B OKpYXKalollled Cpele, LEJIOCTHOM Hay4dyHOM KapTHUHBI MHUpA, B3aUMOCBS3M M B3aUMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAYyK;

2) pa3BUTh YMEHHs ONPENENATh XHUBbIE OOBEKTHl B NPUPOJE; MPOBOIUTH HAOIIOAEHUS 32
HKOCHCTEMAaMHU Ul BBISIBICHUS €CTECTBEHHBIX M AHTPONOICHHBIX W3MEHEHWUH, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOJCHUH,

3) cdhopMupoBaTh HaABBIKA MPOBEIEHUS MPOCTEHIIUX OHOJOTUUECKHX HDKCIEPUMEHTATBHBIX
UCCIIEIOBaHUM ¢ cOOII0eHNEM MTpaBuJl 0€30MacHOro oOpalleHus ¢ 00beKTaMHu U 000pyAOBAHUEM;

4) pa3BUTh YMEHHUS HCIIOJNb30BaTh MH(OpPMALNIO OMOJOTMYECKOTO XapakTepa W3 pa3iIMuHbIX
HUCTOYHUKOB;

5) copMupoBaTh YMEHHS IPOrHO3UPOBATH MOCIEACTBUS CBOEH IE€ATEIILHOCTH 110 OTHOLLIEHUIO K
OKpY’Karollel cpeie, COOCTBEHHOMY 3/10pOBbI0; OOOCHOBBIBaTh M COOJIOAATH Mephl NPOPHIAKTUKU
3a00JIeBaHUH.

6) chpopMHpOBaTH MOHUMAHHE 3HAYMMOCTH JTOCTH)KEHUI OMOJIOTUYECKOM HayK! M TEXHOJIOTUH B
MPAKTUYECKONH JESATENIbHOCTH YEeJIOBEKa, Pa3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHA.



1.2.2. IlmanupyemMblie pe3yJbTaTbl OCBOCHUS 001Ie00pa30oBaTe/ibHOH AUCHUIIMHBI B co0TBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO
Koxn IL1anupyemMble pe3yJibTaThl 0CBOEHHSs! I CIUILINHbI
HaHMeHOBaHHe
$opmupyembIx O6mue’ JIuCunIIMHAPHbIE?
KOMIeTeH I

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3a1a4
pohecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacT TPpy10BOTr0 BOCHIUTAHMS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOH JE€ATENHHOCTH TEXHOJOIMYECKOH H

COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMUPOBATH,

IJIAaHUPOBaTh W CAMOCTOSITEJIBHO  BBIMIOJIHATH  TaKylo
JIeSTeTbHOCTb;
- UWHTEpeC K pasIu4HbIM cdepaM MmpodecCHOHATHHON

JESATEIIBHOCTH,

OBnajgeHue yHUBEpCalIbHBIMM YUEOHBIMHM IO3HABATEJIbHBIMU
JEHCTBUAMMU:

a) 6a3oBble JJOrHYeCKHUe el CTBHA:

- CaMOCTOATENbHO (HOPMYyJIHUpPOBaTh U AKTyaIU3HPOBATh
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHbIN NPU3HAK UM OCHOBAHUS AJIs
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000IIeHNS;

- OINpEAENATh LEIN ACATEIbHOCTH, 3a/aBaTh IapaMETpbl U
KPUTEPHUN UX TOCTUKEHUS;

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe W POJIU OHUOJOTHH B
CUCTEME HAy4YyHOrO 3HaHHs; (YHKIMOHAIbHONW TPaMOTHOCTU
YeloBeKa AJIs PEelICHUs )KU3HEHHBIX MPoOIIeMm;

chOpPMUPOBAHHOCTh ~ YMEHHUS  PaCKpbIBATh

OCHOBOIIOJIararommux OMOJIOrMYECKUX TCPMHUHOB U MMOHSITHH:

COACPIKAHUC

JKW3Hb, KJIETKA, TKAaHb, OpraH, OpPraHW3M, BHUJ, NOMYJISLUA,

JKocucTema, OuoreHos, Ouocdepa; wmerabonuszm (oOMeH
BEIIICCTB u MIpEeBpaICHIEC SHEPTHH), roMeocTas
(camoperysims), OnocHuHTE3 Oeka, CTPYKTYpHas

OpraHu3alMs )KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISIIHA,
CaMOBOCHPOU3BeJeHNE (PEnpOayKIKs), HACIEACTBEHHOCTD,
M3MEHUYHUBOCTh, JHEPro3aBUCUMOCTb, POCT U pa3BUTHUE,
YPOBHEBasi OpraHu3alus;

c(hOpMUPOBAHHOCTh ~ yYMEHHS  PACKpbIBaTh  COJIEpKaHUE
OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPUM U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIFOIIMOHHOM,
MIPOUCXOKICHUS KU3HU U YEJIOBEKa;

C(I)OpMI/IpOBaHHOCTB YMCHUA PACKPBIBATH OCHOBOIIOJIArarOIHe




- BBIABJIATD 3aKOHOMCPHOCTHU n IMPOTHUBOPCUHA B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPCKTUBBI B  ACATCILHOCTH, OLCHUBATH
COOTBCTCTBHC PE3YyJIbTAaTOB OCJIAM, OLCHUBATh PUCKHU
HOCJ'IC,I[CTBI/Iﬁ JACATCIIbHOCTH,

- Pa3BHUBATH Kp€aTuBHOC MBIIIJICHUE Inpu  pCUICHUUN

JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HcCCIeI0BaTEILCKHE TeHCTBHS:
- BIAJCTh HAaBBIKAMU  Y4Y€OHO-HCCIEOBATEIbCKON U
MPOEKTHOH NI TEIbHOCTH, HABBIKAMU pa3peIieHust mpooiiem;

- BBISABJISATH HpI/I‘II/IHHO-CJIeL[CTBeHHI)Ie CBA3HU "
aKTyaJII/I3I/IpOBaTI) 3a11aqy, BbBIABUT'ATHb FI/IHOTGBY cec peHIeHI/ISI,
HAaXOAWTh  apryMEeHThl s JOKa3aTellbCTBa  CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTpPhbl U KPUTEPUH PEILICHUS;

- QHAIM3MPOBATh IIOJIyYCHHbIE B XOJE pEIICHUS 3aJauu
pe3yNbTaThl, KPUTHUYECKH OIEHMBATh HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMCTI) HepeHOCI/ITI) 3HAHUA B HOSH&B&TCJ’IBHYIO nu
HpaKTI/I‘-IGCKYIO O6J'IaCTI/I KHU3HEACATCIIBHOCTH,

- yMEeTb HHTEIPHPOBATH 3HAHUSA W3 pPA3HBIX IPEIMETHBIX
o0JacTei;

- BBABUTATh HOBBIE WJAEHU, TNpeIaraTb OpUTHHAJIbHBIC
MOJIXO/IBI U PEIICHUS;

- CIIOCOOHOCTh WX HCIIOJIB30BAaHUS B IO3HABATEILHOH U
COIMAITBHOW MPAKTUKE

Oouosornyeckue 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. BaBuioBa, J. I'ekkensa, ®. Mromiepa, K.
bapa), rpaHuIpl HX IPUMEHMMOCTH K KUBBIM CUCTEMAM;

NpUOOpETeHNE OMbITa NPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO Ouosioruu:

IIO3HAaHUA, HCITIOJIb3YCMbBIX B

Ha6J'II-OI[eHI/I$I H OIlMCaHuA JXHUBBIX CHCTEM, IIPOLCCCOB H

HBHCHHﬁ; opraHusanuu W IIPOBCACHUA OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUA THUIIOTC3, BBIAIBJICHUA
3aBUCHUMOCTH MCKOY HCCIICYyCMBbIMU BCJIIMYHNHaAMU,

OOBSICHEHUS TIONYYEHHBIX PE3yJbTaTOB M (HOPMYITUPOBAHHS
BBIBOJZIOB C MCIIOJIb30BAHUEM HAYYHBIX IOHATHH, TEOPUM M

3aKOHOB;
c(OpPMHUPOBAHHOCTh ~ YMEHHSI  BBUICIATH  CYIIECTBEHHBIC
NpPU3HAKK BHPYCOB, KJIETOK NPOKAPUOT H  IYKApHUOT;

OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB,
OHMOTEOIICHO30B M DIKOCHUCTEM; OCOOEHHOCTH IPOIIECCOB
oOMeHa BeIIECTB U TMPEBpAIllEHUs DSHEPrUU B KIETKE,
(dboTocuHTE3a, TIACTUYECKOTO U DHEPreTHUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OTUIOJOTBOPCHHUS, Pa3BUTHUS U
Pa3MHOXXCHHS, WHIWBUIYATbHOTO PAa3BUTHS  OpraHW3Ma
(oHTOTEeHE3a), OOpHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
ot0Oopa, BUI000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpeae oOuTaHwus,

AHTPOIIOTCHHBIX

BIIUSHUSL KOMITIOHEHTOB JKOCHCTEM,
HKOCHUCTEMAx  CBOEH
MECTHOCTH, KPyrOBOpPOTa BELIECTB U MPEBPAILICHHE YHEPTUU B
ouocdepe;

c(hOpMHUPOBAHHOCTh YMEHHS peIIaTh OMOJOTUYECKHE 3a/1auyH,

U3MEHEHUH B

COCTAaBJIAAITb I'CHOTHUIIMYCCKUC CXCMblI CKpCUHIMBAHUA  JJIA

Pa3HbIX THIIOB HACJICAOBAHUSA IPU3HAKOB Y OpPraHU3MOB,




COCTaBJISITb CXEMbl IIEPCHOCA BCIICCTB W OHCPruM B

JKOcHCTEeMax (1eNu MUTaHUsl, TUIIEBbIC CETH)

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpecTBa IOUCKA,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32,144
npodeccuoHanbHOM
JeSITeTbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- cOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH M OOLIECTBEHHOMN
Jaore KYJbTYD,
MecTa B

IMPAaKTHUKH, OCHOBAHHOI'O Ha

CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
IIOJIMKYJIbTYPHOM MUDE;
- COBEpLICHCTBOBAHME SI3bIKOBOM M YMUTATEJICKOW KYJBTYPBI

Kak Cpe€aCTBa B38,HMOI[CI>1CTBI/IH MCXKAY JIOAbMU W NO3HAHUSA

MUDA;
- OCO3HaHWE LIEHHOCTH HAyYHOW [EATEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh MPOEKTHYIO u HCCJIEIOBATEIHCKYIO

JIeATEIbHOCTh UHANBUIYAIBHO U B IPYIIIIE;
OBnajeHne yHUBEPCAIbHBIMU YYCOHBIMU IMO3HABATEIHHBIMU
JICUCTBUSIMU:

B) padoTa ¢ nunopmaumeii:

- BJIaJIETh HABBIKAMU TMOJTyYeHUs MHPOPMAIIMH U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOMCK,
aHaJIM3, CHCTEMAaTU3allMI0 M MHTEpHpeTanuio WHGOpMaluu
pa3IMYHbIX BUJOB U (DOPM MpeICTaABICHHS;

- CO3/1aBaTh TEKCThl B PA3IMYHBIX (opmarax C y4eToMm
Ha3Ha4YeHHUs] MHQPOpPMAIMU M IENEBON ayJUTOPHH, BBIOHpas
ONTUMAIBHYIO (POPMY MIPEACTABICHUS U BU3YaTU3alIUH;

- OIIEHUBATh JIOCTOBEPHOCTD, JETUTUMHOCTh HHPOPMAIIUH, €€
COOTBETCTBHUE MIPABOBBIM M MOPAITHHO-ITUYECKUM HOpPMaM;

- HCITOJTh30BaTh cpencTaa
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PELIEHUH KOTHUTUBHBIX,

KOMMYHHKATHBHBIX u OpraHnu3allMOHHBIX 3aga4 C

MH(OPMALIMOHHBIX "

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKHM  OLICHUBATH
uHGOpMaIMI0 OHOJOTHYECKOTO COJEPKaHUsl, BKIIOYAIOIIYIO
NICEBJAOHAYYHbIE 3HAHHUA U3  PA3NIUYHBIX  HCTOYHHKOB

(cpeactBa MaccoBoil uHGOpMalUK, HAyYHO-TOMYJISPHbBIE

MaTepuaibl);  UHTEPIPETUPOBATb  OTUYECKHE  ACIEKThI

COBPEMEHHBIX HCCJICIOBAHUM B  OHOJIOTMM, MEIUIMHE,
OMOTEXHOJIOTHH; PAacCCMATPUBATh II00ATBHBIC IKOJIOTHUECKUE
poOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K
HUM COOCTBEHHYIO MO3HUIIHUIO;

cOpPMUPOBAHHOCTh ~ YMEHUW  CO3[1aBaTh
NUCbMEHHBIE WM YCTHBIE  COOOLIEHHS  Ha

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

COOCTBEHHBIE
OCHOBE

T'paMOTHO HCII0JIB30BATh MMOHSATUNHBIN armapar ouoJioruu




co0uroIeHIEM TpeOoBaHuU PrOHOMUKH, TeXHUKHU
0€30MacHOCTH, TUTHEHBI, PECypCcOCOEpPEKECHHsI, MPABOBBIX H
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMaCHOCTH;

- BJIaJICTh HAaBbIKaAMU PACIIO3HABAHUSA W 3allIUThI I/IH(i)OpMaLII/II/I,

nHGMOpPMalMOHHON 6€30MaCHOCTH JUYHOCTH

OK 04. 3ddexTuBHO

B3aMMO/ICICTBOBATh
u paborartb B
KOJUJICKTHBE u
KOMaHJ1e

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSATEIBHOCTH |
CaMOOIIPEIEIECHHUIO;

-OBJIaJICHHUE y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM M COIMAIbHOMN JEATEIbHOCTH;

OBjaieHHe  YHMBEPCAJBHBIMM  KOMMYHHMKATHBHBIMH
JeHCTBUSIMU

0) coBMecTHAasl 1eATeJIbHOCTD.

HaBbIKaMH

- TOHMMAaTh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMaHJHOW U
WHIUBUTyJIbHOU PabOTHI;
- MPUHUMATD LIETH COBMECTHOM
OpraHW30BBIBATh M KOOPAMHUPOBATH JICHCTBUS IO €€
JOCTH>KEHHUIO: COCTaBJATh IUJIAaH JEUCTBUHM, pacIpeneisiTh

pojin € y4eToOM MHEHHUN Y4aCTHHKOB 06Cy>KI[aTB PE3yJIbTaThl

ACATCIIBHOCTH,

COBMECTHOM paboThI;

- KOOPAMHMPOBATb U BBINOJHATH paboTy B YCIOBHSX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHC B

pPa3IMYHBIX  CUTYyaLUsX, NPOSIBJSITE  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJagenue YHUBEPCAJIbHbIMHU peryJasiTUBHBIMH
JeHCTBUSIMH

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:
- TPUHAMATh MOTUBBI W apryMEHTBl JPYTHX JIFOJEH Ipu

AHAJIN3EC PE3YJIbTATOB ACATCIBHOCTU,

HpI/I06p CTCHHC OIlblTa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHUA, HCITIOJIb3YCMbIX B OHOJIOTUH:
HHGJIIOJIGHI/ISI U OIHMCaHUA IKHUBBIX CHCTEM, IIPOLECCOB H

HBJICHI/II\/'I; opraHu3anyyu W IM[MPOBCACHUA OHOIOTMYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHUA TUITOTE3, BBISIBJICHUSA
3aBUCHMUMOCTH MCKOY HCCIICAYCMbIMHA BCINYHNHAMMH,

OOBSICHEHUS TOJIYUYEHHBIX PE3ylbTaTOB U (OPMYJIHUPOBAHUS
BBIBOZIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATUN, TEOPUM U
3aKOHOB




- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBAaThb CIIOCOOHOCTh ITOHUMATh MHUp C IMO3ULUHU APYyTOTo
YCJIIOBECKa

OK 07. B 06.1acTH 3K0710rH4€CKOTr0 BOCIIUTAHMS S
CozeiictBoBaTh - c(hOPMHPOBAHHOCTE SKOJIOTHYECKON KYJIBTYpPbl, IOHUMAHUE COPMHPOBAHHOCTD YMEHHS PUMEHATE MOy ICHHbIC SHaHMA
COXPaHEHHUIO JUIsL OOBSICHEHHsI OMOJIOTMYECKUX MPOLECCOB U SBICHUM, IS

BIIUSIHUSA ~ COLMAJIBbHO-DKOHOMHUYECKMX  IIPOLECCOB  Ha . o
OKpYyKaroleit N N MPUHATUSA MPAKTUYECKUX PELICHUI B IMOBCEAHEBHOM JKU3HU C
cpensl, COCTOSHNC MPUPOAHOM M COLHANBHOM CPCABL  OCOSHAHME | oppry  ofecrieyeHns GE30IIACHOCTH CBOETO  3I0POBbS M
pecypeocBepesenn [J100abHOTO XapaKkTepa IKOJIOTUYECKUX MPOoOIeM; 3JI0POBbS  OKPYXKAIOIIUX JIIOJCH, COOJIO/IEHUSI 3I0POBOTO
10, IPUMEHSATH - IUVJAHUPOBAHME U OCYILLIECTBJICHUE JIECUCTBUN B OKPY’KaOILEH o0pasa »U3HH, HOPM TPaMOTHOTO MOBEJICHHS B OKPY KAFOIIICH
3HaHUY 00 cpele Ha OCHOBE 3HAHUS LeJIed YCTOWYMBOIO DPa3BUTHS IIPUPOJHON cpeac; ITOHMMAaHue HE00X0IUMMOCTH
M3MCHCHHH KIIMMATa, | 4e/I0BeYeCTBA; UCIIONIb30BAaHUSl JIOCTMIKEHH COBPEMEHHON OWOJIOTHU U

b
o . OMOTEXHOJIOTHH JIs PAllMOHAIIBHOTO MPUPOIOTIOIb30BAHUS

1IPHHIHAIIBI aKTUBHOEC  HEIPUATHE  JNECUCTBUM, NPUHOCAIUX  Bpeld JULA panl pHpOA
OEpEKITUBOTO OKpYIKAIOILIEH Cpee;
IIPOU3BOJICTBA,

- YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIEC IKOJIOTHYECCKUE
dexTuBHO g i
eHCTBOBATD B IIOCJIEACTBUS MPEANPUHUMAEMbIX IEUCTBUM, MPEIOTBPAILATH
YPE3BBIYANHBIX Hx;
CUTYyalHsIX - paclIMpeHHe OmbITa JEATEIBHOCTH  3KOJIOTMYECKOU

HaIIPaBJIEHHOCTH;

- OBJAJCHHE  HaBBIKAMH  Y4eOHO-HCCIIEI0BATEIIbCKOM,

IIPOEKTHOM U COLIMATIbHOM AeATEIbHOCTH
K 3.2 Oprann3oBbIBaTh pabOTy KOJUIEKTHBA UCIIOJIHUTEIEH;
IIK 3.3 AHanM3UpPOBATH PE3YIbTAThl JEATEIbHOCTH KOJUIEKTUBA UCIIOJHUTEIEH.




2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJIBHOM JACIUILIAHBI

2.1. O0beM JUCHUILUINHBI U BBl y4eOHOH padoThl

Bupa yueOHoii padboThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIJIMHBI 68

B T.Y.

OcHoBHoOE coiepraHue 68

BT. 4..

TEOpPETUIECKOe 00ydeHUE 36
B T.4. IO eCCHOHATBHO-OPUEHTUPOBAHHOE CO/IepPIKaHNe 2

MPaKTUYECKHUE 3aHATUS 20
B T.4. IO eCCHOHATBHO-OPUEHTUPOBAHHOE CO/IepPIKaHUe 8

nabopaTOpHBIE 3aHATUS 4
B T.4. IPOECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHNE 2

KontposbHnas padora 6

IIpomeskyTouHas arrecTauus (3a4er) 2
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2.2. TemaTn4yecKuii IJIaH U COePKAHUE TUCUUILINHBI

HaumeHoBaHue Conep:kanue y4eOHOTro MaTepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem | @opMupyembie
pa3aesioB M TeM Ja0opaToOpHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOAYJ/Ib (IPU HAJIMYHMH) YacoB | KOMIETEHUHH
1 2 3 4
Paznea 1. Kiierka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIA 5KUBOT0 16
Tema 1.1. OcHOBHOe coiep:KaHue OK 2
Buosnorus kak Teoperuyeckoe o0yueHnue: 2
Hayka. O6mas CoBpemeHHbIE OTpaciu OMOIOTHYECKUX 3HaHUI. CBsI3b OMOJIOTHH C IPYTHMMHU HayKaMu: OMOXUMHS,
XapaKTepUCTUKA ouodusmka, Ononuka, renoreorpadus u ap. Ponb u mecto 6uonoruu B popMHUPOBAaHUN COBPEMEHHOMN
JKM3HH,2Y Hay4YHOU KapTHUHBI MUpa. YPOBHU OpraHU3alMH KUBOU Matepun. OO0IIas XapaKTepruCTUKa KU3HU,
CBOMCTBA UBbIX CUCTEM. XUMUYECKUN COCTaB KIJIETOK
Tema 1.2. OcHoOBHOe co/iep:KaHue OK-1
CTpyKTypHO- Teoperuueckoe o0yueHue: OK-2
(GyHKIHOHAILHASN Knerounas teopus (T. [lIBann, M. neiinen, P. Bupxos). OcHOBHbBIE MOJ0KEHUSI COBPEMEHHOU
OpraHu3aums KJIETOYHOU TeOpHH. THUIIbI KJIETOUHON OpraHU3alMN: IPOKAPUOTHUECKUN U 3YKAPHUOTUYECKUM. OK-4
KJIETOK, 24 OIHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. CTpOEHHE MPOKAPUOTHUECKON KileTKU. CTpoeHue
syKapuoTHueckol kieTku. Hekierounble popmbl )kU3HU (BUpYCHI, OakTeprodarn) 2
JlaGopaTopHble 3aHATHSA:
[Ipunobperenre onpITa MPUMEHEHUS] TEXHUKH MUKPOCKOTTUPOBAHUS TIPH BBITOJTHEHUH JIA00PATOPHBIX 2
pabor:
1. JlabopaTopHasi pabora «CTpoeHHne KJIeTKH (pacTeHUs, )KUBOTHbIE, IPUOBI) U KIETOUYHbIE
BKJIOUEHUS (KpaxMai, KapOTUHOUBI, XJIOPOILIACThI, XPOMOTLIACTHI)»
[ToaroroBka MUKpoOMpenapaToB, HAOIIOAEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PA3IUUUN MEXIY
M3y4aeMbIMU 00beKTaMH, POpPMYIMpPOBaHHE BHIBOJOB
IIpakTHYeckune 3aHATHSA: 2
Bupychbie u 6akTepranbhbpie 3a00eBanuss. OOIIMe MPUHITATIB UCTIOJIb30BAHUS JIEKAPCTBEHHBIX
BeriecTB. OCOOCHHOCTH MPUMEHEHHS aHTUOMOTUKOB. [IpencTaBiieHrne yCTHBIX COOOIIEeHUH ¢
MPE3EeHTALMEN, MOArOTOBICHHBIX MO MEPEYHI0 HCTOYHUKOB, PEKOMEHI0BAHHBIX
Tema 1.3. OcHoBHOE conepxaHue OK-1
CTpyKTYypHO- Teoperuueckoe o0yueHue: 2 OK-2
¢ynkumonaabHbie | Xpomocomuas teopusi T. Moprana. CTpoeHue XxpoMocoM. XpOMOCOMHBIH HA00p KIIETOK,
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paxTopsI TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBI, TATUIOMTHBINA M TUILTOUIHBIN Habop. HykienHoBbIe
HacjaeacTBeHHOcTH, | kKucnotel: JJHK, PHK Haxoxnenue B KieTke, uX CTpoeHue 1 (GpyHKIuH. MaTpuuHbie IpOLecch B
44 KIIETKE: peruTuKanus, OMocuHTe3 Oenka, penapamus. [ eHeTUYeCKui KOJI U €r0 CBOMCTBA

IIpakTHyeckue 3aHATHA: 2

Pemenue 3aia4 Ha onpe/esieHne NOCIE10BAaTEIbHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME U B

Clly4ae U3MEHEHUs N0CIIeA0BaTeNbHOCTH HyKiIeoTH 108 JJHK
Tema 1.4. OcHOBHOe coiep:kaHue OK-2
OO0meH BewiecTB U Teoperuveckoe o0yueHnue: 2
NpeBpalieHue ITonarue merabosnn3M. AcCCUMMIALUS U JUCCUMUIIALINSA — IB€ CTOPOHBI MeTabonn3Ma. Tunsl oOMeHa
JHEPIHM B KJIETKE, | BEHIECTB: aBTOTPOQHBIN K reTepoTpoHBII, a3p0oOHBIH U aHadpoOHBIN. [lnacTuueckuii oOMeH.
2y dotocunTe3. XeMOCHHTE3
Tema 1.5. OcHoBHOE coaepxaHue OK -2
Kusnennbidi 1Mk | TeopeTnyeckoe o0yueHue: 2 OK-4
KJeTKku. Murtos. Kiterounslii nukn, ero nepuoasl. MuTos, €ero ctaauu U NpOMCXOJAIIME IIPOLECChl. bruoorndeckoe
Meiio3, 24 3HaYeHrue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunronep.

buonoruueckuii cmbica Meio3a
KonTtpoJsbnas MoueKysIpHbI yYPOBEHb OpraHU3aliu )KUBOTO 2
padora,2u

Pasnen 2. Crpoenue u QyHKIIMHM OPraHU3Ma 18

Tema 2.1. Ctpoenue | OcHOBHOE cofepKaHue OK -2
opranusma,2y TeopeTnueckoe odyueHue: 2 OK -4

MHOroK1€TOYHbIE OPTaHUu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIAHOB B MHOTOKJIETOYHOM

opranusme. ['oMeocTas opranusma u ero noJAepx aHue B MPOLECCE )KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOE coaepxaHue OK -2
Dopmbl Teopernueckoe odyueHue: 2
Pa3MHOKEHHA ®dopmbl pa3sMHOKEHHUsT OpraHu3MoB. becnosoe 1 monoBoe pazMHokeHHe. Bupbl Oecrionoro
OpPraHu3MoB,24 pasMHoOxeHus. [TonoBoe pasmHokeHue. ['ameTorenes y suBoTHbIX. CIiepMaTOreHe3 U OOTEHE3.

CrpoeHne nonoBbIxX Ki1eToK. OmIofoTBOpeHne
Tema 2.3. OcHoBHOe cogep:kanue OK -2
OnTorenes Teopernueckoe odyueHnue: 2 OK -4
pacTeHui, NnauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes u ero crajauu. [loctamOpruoHanbHbIi MepHoz.

AKUBOTHBIX H

CTa}II/II/I HOCT3M6pI/IOHaJ'II)HOFO Pa3BUTHA Y ) KUBOTHBIX U YCJIOBCKA. HpﬂMOG H HCTIPpAMOC pa3BUTHUC.
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YyeJI0BeKa, 24

buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui

Tema 2.4. OcHoBHOE coaepxaHue OK -2
3aKoHOMEpPHOCTH Teoperuueckoe o0yueHue: OK-4
HacJIe0BaHus, 44 OcHOBHbIE OHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl ['. Mennens

(MOHOTHOpPHIHOE ¥ TIOJUTHOPUIHOE CKpelnnBaHue). B3anmoaelicTBre reHoB

IIpakTuyeckue 3aHATHS:

Pemenue 3a1a4 Ha onpesiesieHne BEPOSATHOCTA BOZHUKHOBEHHUSI HACJIEICTBEHHBIX MPU3HAKOB MIPH

MOHO-, JIU-, TOJIUTUOPUIHOM U aHATTU3UPYIOIIEM CKPEIIMBAHUHU, COCTABICHHE TeHOTUITUYECKIX CXEM

CKpEIIUBAHUS
Tema 2.5. OcHoBHOe coep:kaHue OK-1
CuemnieHHnoe TeopeTnueckoe odyueHnue: OK -2
HacJjie1oBanue 3akons! T. MopraHa. CuenjeHHoOe HaclleJ0BaHKUE IeHOB, HapylHICHUEC CLHCIIJICHU. Hacnenosanue
NPU3HAKOB,44 MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM .

IIpakTnyeckue 3aHATHSA:

Pemenue 3ana4 Ha onpeselieHne BEPOSATHOCTA BOZHUKHOBEHHUSI HACJIEICTBEHHBIX MPU3HAKOB MIPH

CIIETJIEHHOM HAaCJIeI0BAaHUU, COCTABIICHNE TeHOTUITMUECKUX CXEM CKPEIIMBaHUs
Tema 2.6. OcHOBHOe coiep:KaHue OK-1
3aKOHOMEPHOCTH Teopernyeckoe oby4enue: OK-2
N3MEHYHUBOCTH,2Y N3meHunBOCTh NMPU3HAKOB. BUIBI N3MEHUNBOCTH: HACJIEICTBEHHAS M HEHACTIEICTBEHHAs. 3aKOH OK-4

TOMOJIOTMUYECKUX PSAJOB B HaciencTBeHHOoM u3menurnsocty (H.M. BaBuios). MyTanmonnas teopust

W3MEHUYUBOCTH. BHUIbI MyTanuii 1 IPUYUHBI UX BOSHUKHOBEHMS. KaprnoTui yemoBexka.

Hacnencreennsle 3a0051eBanus yenoBeKa. | eHHble 1 XpOMOCOMHBIE 00J1e3HU uenoBeka. bonesnu ¢

HACJIEICTBEHHON MPeIpacioI0KEHHOCThI0. 3HAU€HUE MEITMLIMHCKON T€HEeTUKU B IPEOTBPAILICHUH U

JICYEHUHU TeHETUYEeCKUX 3a00JIeBaHUN YelloBeKa

IMpakTnyeckue 3aHATHSA:

Pemenue 3aa4 Ha onpe/esieHne THIa MyTalllK [IPH Mepeaaye HacaeACTBEHHbBIX IPU3HAKOB,

COCTaBJICHHE TEHOTUITNYECKUX CXEM CKpEIIHBAHUS
KonTtpoubnas

CrpoeHue U pyHKIIUM OpraHu3Ma
padora,24

Pazpnen 3. Teopus 3BoI0NMH

Tema 3.1. Uctopuss | OcHOBHOe coJep:KaHue OK -2
IBOJIIOLMOHHOTO Teopernueckoe o0yuenue: OK-4
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YYeHHS. [Tepssie aBomonnonHbie KoHIENH (OK.b. Jlamapk, XK.JI. brodhdon). DBomtormonnas treopus Y.
MuKpo3BoIIOLHS, JHapsuna. CHHTETHYECKAas TEOpUs IBOJIIOLIUU U €€ OCHOBHBIE OJIOKEHUS.
24 Muxkposontonus. [lomynsanus kak 3JeMeHTapHas €IMHNLA 3BOJIIOLUHU. [ eHeThuecKre OCHOBBI

IBOJIIOIAH. DIIEMEHTApHBIC (DaKTOPHI IBOIIONNU. ECTeCTBEHHBIM 0TOOP — HAPABISIONINI (PaKTOp

sBotoIMK. BrunooOpa3oBanue Kak pe3yabTaT MUKPOIBOJIOIIH
Tema 3.2. OcHoBHOE coaepxaHue OK -2
Makpo3Bosonus. Teopernueckoe o0yueHmue: 2 OK-4
BosnukHoBenue u Makponssosntorus. PopMbl 1 OCHOBHBIE HampaBiieHUs: MakpodBosroruu (A H. Ceseprion). [Iytu
pa3sBHUTHE KM3HU HA | nOCTHXKEeHUs Ouonorudyeckoro nporpecca. Coxpanenue 6uopazHooOpaszus Ha 3emiie.
3emure, 24 ['umoTe3b! u Teopuu BO3HUKHOBEHUS skM3HU Ha 3emiie. [losiBiaeHue MepBhIX KIETOK U UX IBOJIIOIIHSL.

[IpokapuoTsl 1 3ykapuoThl. [IponcxoxaeHre MHOTOKIETOUHBIX OpraHu3MOB. Bo3HHUKHOBEHHE

OCHOBHBIX I[apCTB DYKapuoT
Tema 3.3. OcHoBHOE coaepxaHue OK -2
IIpoucxoxaenneyen | Teopernyeckoe odyueHue: 2 OK-4
OBeKa — AHTponosiorus — Hayka o yesoBeke. CucremMaTHuecKoe MoJoKeHue yenopeka. CXoACTBO U OTIHYHUS
aHTponorexes,2y 4eJI0oBeKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOr€HE3a. DBOJIIOLNS COBPEMEHHOTO YEJIOBEKA.

YenoBeueckue pachl M UX €IMHCTBO. BpeMs 1 myTu pacceneHus yenoBeKa 1o IIaHeTe.

[TprcnocoOIeHHOCTD YeTI0BEKa K Pa3HBIM YCIOBHSIM CPEIIbI

Pa3nen 4. Jxonorus 18

Tema 4.1. OcHoBHOE conep:kanue OK-1
JIKOJIOTHYECKHUE Teopernyeckoe odyueHue: OK -2
(daxTopsI U cpeabl Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3IyIITHASI, IOYBEHHAs, BHYTPUOPTaHU3MEHHas!. OK-7
JKU3HH 24 OU3NKO-XUMUYECKHE 0COOEHHOCTH CpeJl OOMTaHus OpraHu3MoB. [Ipucrnoco6iieHuss opraHu3MoB K 2

KHU3HU B pa3HbIX cpenax. [lonsaTue sxonornyeckoro paxkropa. Kiaccudpukaiys s3Kon0oruuyeckux

(daxTopos. [IpaBuno munumyma 1O. JIuGuxa. 3akon Tonepantoctu B. lllendopaa
Tema 4.2. OcHoBHOE coaepxaHue OK-1
Monyasuus, TeopeTnueckoe odyueHme: OK-2
coodurecTBa, DKOJIOTMYECKask XapaKTEPUCTUKA BUJIA U TOMYJISALUU. DKOJIOTHYECKAsl HUIIIA BUIA. DKOJIOTHYECKUE
IKOCHCTEMBI ,44 XapakTepucTUKH nomysanuu. Cool1iecTBa U sKocucTeMbl. brorieHo3 u ero crpykrypa. CBs3u MEXIY 2

opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBI: MTPOAYIIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopor BeIecTB U NOTOK SHEPTUHU B 3KOCUCTEME.

IpakTHYecKHe 3aHITHS: 2

14




Tpoduueckue nenu u cetu. OCHOBHBIE TIOKA3aTENIM IKOCHCTEMBI. brioMacca u mpoyKiusi. OK-7

DKOJOTUYECKHE MUPAMUJIBI YHCENI, OMOMAaCChI U dHepruu. [IpaBuiio mupaMusl SHEPTUH.

Perrenue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHHH 110 IEPEHOCY BELIECTBA U YHEPTUHU B

HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKUX LIETIeH U MUpaMu OMOMacChl U YPHEPTUU
Tema 4.3. buocdepa | OcHoBHOe coep:kaHue OK-1
- rJjodaabHasi Teopernueckoe odyueHue: OK-2
IKO0JIOTHYECKas buocdepa — xuBas o6onouka 3emau. PazButue npencrapienuii o onocdepe B Tpynax B.U. OK -7
cucrema,2y Bepnanckoro. Ob6mactu 6nocdepsl 1 ee KOMIOHEHTHI. JKrBoe BelecTBo Orocdepsl ¥ ero GyHKIIHH.

3aKOHOMEPHOCTH CyIliecTBOBaHUs 6nocdepsl. OcobeHHOCTH OMoCchephl KaK TII00ATbHON YKOCHCTEMBI.

Jlunamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOre0XUMHUYECKUE ITUKIIBL.

['mobanbpHbIE HKOIOTHYECKHE TPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. Biusinue | OcHOBHOe coep:KaHue OK-1
AHTPONMOTreHHbIX Teoperuveckoe o0yueHue: OK-2
(akTopoB Ha AHTpoOTOreHHbIe BO3JIeHCTBUS Ha Onocdepy. 3arps3HeHus: Kak BUJl aHTPOIIOT€HHOTO BO3CHCTBUA. OK -4
ounochepy,44 AHTpomoreHHbIe BO3IeHCTBHS Ha aTMocdepy. Bo3aelicTBus Ha ruapocdepy. BozaeiicTBust Ha OK -7

mutochepy. AHTPOIIOreHHBIC BO3JICHCTBIS HA OMOTHYECKUE COOOIIeCTBa. YTIIyOJICHHO N3YYar0TCs IIK 3.2

OTXO/IbI, CBSI3aHHBIE C ONPEICIICHHON MPOQeCCHeil/CriennaibHOCThIO 1IK'3.3

IIpakTH4yecKkue 3aHATHS:

[Ipaktnueckoe 3ansiTue «OTXOABI IPOU3BOJCTBA»

*B mom uucne npogpeccuonaibHo-opueHmuposannoe cooepicanue nPaAKmudecKkozo 3aHAMuUs

[IpakTuueckoe 3anarue «OTX0/bI MPOU3BOACTBa». Ha ocHOBe denepanbHOro KiacCu(pUKanOHHOTO

KaTaJiora OTXOJI0OB OMPEIEIATh KJIaCC OMAaCHOCTH OTXOJIOB; arperaTHOE COCTOSIHUE U (PU3UIECKYIO

dhopmy 0TX010B, 0Opa3yIOIUXCs HAa pabovyeM MeCTe / Ha dTarax Mporu3BOJICTBA, CBSI3aHHBIE C

onpeieIeHHON nmpodeccrueil/cneruaibHOCTIO
Tema 4.5. Bausinue | OcHOBHOe cofepKaHue OK -2
COLHATBLHO- Teopernueckoe odyueHue: OK -4
IKOJOIr'HYEeCKHUX 3,[[0p0BLe M €I'0 COCTaBJIAIOIIHUE. (I)aKTOpBI, MOJOXXUTEJIbHO U OTpULIATEIbHO BIIMAIOIINME HAa OPraHu3M OK -7
(¢akTopos Ha yenoBeka. [Ipobiema TeXHOTEeHHBIX BO3/ICHCTBHI Ha 3JJ0POBHE YENIOBEKA (IJIEKTPOMArHUTHBIE TOJI, I1K-3.3
3/10pOBbe OBITOBAsI XUMUSI, H30BITOUHBIC IITYMBI, paJMallA U T.11.). AJlanTaiusi OpraHu3Ma 4esoBeka K pakropam IK-3.2
yesioBeKa, 44 OKpy>karotien cpeasl. [Ipuniumel hopMupoBaHus 310poBhecOEperaronero nmopeneHus. Gusndeckas

AKTUBHOCTB U 3I0POBLC. bruoxuMmyeckne acueKThl PallOHAJIBHOI'O MMUTAHU A

JlabGopaTopHble 3aHATHSA:
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JIaGoparopHas paboTa Ha BbIOOP:

1. Jlaboparopnas paboTa « YMCTBEHHas! paOOTOCTIOCOOHOCTHY

OsrnajieHre METOJaMU OIPEACIICHUS MMOKa3aTeNeil yMCTBEHHOM pabOTOCIIOCOOHOCTH, O0BSICHEHHUE

MOJY4EHHBIX Pe3yJbTaTOB U (pOpMyIHpPOBaHHE BHIBOJOB (MIMCHbMEHHO) C HCIOJIb30BAHHEM Hay4YHBIX

MIOHATUM, TEOPUN U 3aKOHOB

2. Jlaboparopnas pabota «BrnusHue abuotndeckunx (GakTopoB Ha UeloBeKa (HU3KUE U BHICOKHE
TEMIEPATYPBI)»

H3yyeHne MexaHM3MOB aJanTaliuyd OpraHu3Ma 4eJi0OBeKa K HU3KHM M BBICOKHM TeMIepaTypam U

00BSICHEHUE TMOJTyUYEHHBIX PE3YJIBTATOB U (POPMYIMPOBAHUE BHIBOJIOB (TUCHMEHHO) C HCIIOJIB30BAHUEM

HAYYHBIX TOHATUH, TCOPHIA U 3aKOHOB

*B ToM 4HcJie TPo(hecCHOHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue JJa00PATOPHOTO 3aHATHS

B xauecTBe TPUITCPOB CHHUIKAIOIIUX pa6OTOCHOCO6HOCTB HCIIOJIb30BAaTh YCJIIOBHA OCYHICCTBIICHUA
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTU: IIYM, TEMIIEpATypa, (1)H3quc1<aﬂ Harpyska 1 T.[H.

KonTpoabHas
paborta

TeopeTnyeckre aceKThbl 3KOJIOTUH

HpO(l)eCCI/IOHaJ'[bHO-OpI/IeHTI/IpOBaHHOC CoI€EpiKaHue (conepmanne NPpUKJIAAHOTO MO)Iy.]Iﬂ)

Pasznen 5. buoJsiorust B ;Ku3HHU

Tema 5.1.
BbuorexnoJsioruu B
JKM3HH KaKI0ro, 44

OcHoBHOE€ coacpkaHue

Teoperuyeckoe cogepxanue:

brotexHonorus kak Hayka u mpou3BoJcTBO. OCHOBHbIE HAIIPABICHNUS COBPEMEHHOM OMOTEXHOIOTHH.
Mertonbl OnorexHosoruu. OObeKThl OMOTEXHOIOTHH. JTHKA OMOTEXHOJIOTHYECKUX U T€HETHUECKUX
sKcnepuMeHToB. [IpaBuia nmoucka u aHamu3a OMO3KOIOTNYECKON MH(OPMAIK U3 PA3TUYHBIX
MCTOYHMKOB (Hay4dHas MU yueOHO-HayuyHas JTUTepaTypa, CpeicTBa MacCcoBOi MH(OpMaIUH, CETh
WHTepHeT u apyrue)

HpaKaneCKne 3aHATHUSA:

Keiicbl Ha aHanu3 HHPOPMAIMK O HAYYHBIX JIOCTH)KEHUSAX B 00JIACTH F'€HETUUYECKUX TEXHOJIOTHUH,
KJICTOYHOM MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOIMH. 3aluTa Keica: IpeacTaBlIeHne pe3yIbTaToB
pelIeHus KecoB (BBICTYINIEHUE C MPE3EeHTAINEei)

*B Tom 4unciie npogecCHOHATBbHO-OPHMEHTHPOBAHHOE COJeP/KAHNe TPAKTHYECKOI0 3aHATHSA

Tema 5.1 oOs3aTenbHa 7151 U3YUYEHHUS CTYACHTaAMH BeeX Mpodeccuil/cnenuaibHOCTen

OK-1
OK -2
OK-4
I1K-3.3
I1K-3.2

Tema 5.2.1. Buomexnonozuu ¢ npomsluinieHHocmu (01 yKkpynnennoix zpynn cneyuanvnocmen 21.00.00)

Tema 5.2.1.

OcHoBHOE coxepxaHue

OK-1
OK -2
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Bbuorexnosoruu B

IIpakTHYecKkHe 3aHATHSA:

OK - 4

NPOMBINLIEHHOCTH, | Pa3BuTHE MPOMBIIUICHHON OMOTEXHOJIOTHH U ee MPUMEHEHHE B )KM3HH YEJIOBEKa, TIOUCK U aHAJIN3 2 I1K-3.3
44 nH(pOpMALUY U3 PAa3IMYHBIX HCTOYHUKOB (HaydHas U yueOHO-Hay4dHas JTUTepaTypa, CpeIcTBa [1K-3.2
MaccoBoi nHpopMaIuu, cetb IHTEpHET U IpyTrHe)
Keticpl Ha ananu3 nHGOpPMALIUU O PA3BUTUU MPOMBIIUIEHHOW OMOTEXHOJIOTHH (II0 TPyIIam)
3ammra keiica: [IpeacraBienue pe3yabTaToB PelICHUs KEHCOB (BBICTYILICHUE C TIPE3EHTAIMEH ) 2
IIpomexxyTouHast 2
arrecrauus mno HuddepeHunpoBaHnblii 3a4eT
AUCHHUILINHE
Bcero: 68
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3. YCJIOBUS PEAJIM3ALIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUIIINH

3.1. I[.]'[ﬂ peaindanuu nporpaMmsbl JUHCHUIIJIMHBI J0JIKHbI OBITH NMpeaAyCMOTPEHLI CJIEAYIOLIIUE
CIIeHuaJbHbIC IOMCIICHUSA

TpeOoBaHMsI K MATEPUAJIBLHO-TEXHHYECKOMY 00ecreYeHH 0
Peanuzamnus mporpammel npenMera «buosorusiy TpeOyer Hamuuus ydeOHOro kaOuHeTa
«buonoruu u 3KOJIOTUN», B KOTOPOM UMEETCSI BOZMOXKHOCTh 00€CIIEYUTh CBOOOIHBIN TOCTYI B CETh
WNHuTepHeT BO BpeMs y4eOHOTO 3aHATHSI U B TIEPHO BHEYUCOHOU IEATEITPHOCTH 00yYarOIIXCSI.
O6opynoBanue yueOHOTO KabHHETa
® JI0CKa KJIacCHas,
®  CTOJI IIPETOaaBaTelIs;
®  KpecIo MpemnoaBarels;
® CTOJ ABYXMECTHbIN — 18 mIT;
e cCTyJbs - 36 1UT;
e cHuCTeMa XpaHEHHUs TaOJIMI] U TUIAKATOB;
e UH(MOPMAITMOHHO-TEMAaTUYECKUMA CTCHI.
TexHudeckue cpeacTBa 00ydICHHS
® KOMIIBIOTEpP C YCTPOICTBAMH BOCIIPOU3BEICHUS 3BYKa,
® MyJIBTHMEIUA-TIPOCKTOP C IKPAHOM
® yKa3Ka-Tpe3eHTep IS MPEe3eHTAI;
YyebHo-MeToanyecKkoe 00eceYyeHn
e KOMIUIEKT Tabmur «O0Ias OHOJIOTHs

3.2. UndopmanmnonHoe odecnevyeHne 00y4eHus

1. KoucrantuaoB B.M., Pe3anos A.I'., ®aneesa E.O. buonorus nns npodeccuii u
CHEIHNAIbHOCTEH TEXHUUECKOTO M €CTeCTBEHHO-HAYy4YHOT0 npoduieid, yueonuk, OUL]
«Axanemus», 2019

2. 3axapos B.b, MamontoB C.I', Conun H.M. O6mias 6uonorus 10 ki., pabouast TeTpangs, M,
2016.

3. Kamenckuit A.A. Kpuckynos E.A, ITaceunnk B.B. O6mas 6nonrons 10-11 kin-. M, 2018 1.

4. KoncrantunoB B.M, Ps3anoBa A.Il. O6mas 6uomnorus , yaednoe nocooue CITIO —M, 2019r.

5. Tlonomapesa N.H, KopuunosaO.A, Jlomununa E.H. O6mias 6uonorus 11 xi., yaeOHuk — M,
2018 r.

6. UYeObrmes H.B. buonorus, yueonuk ans Cyzos, M, 2018 r.
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJLHOM

JANCHUITINHBI

Kontrpoas wu

OlleHKA pPe3ylbTaTOB OCBOEHUS  0OIme00pa3oBaTeNbHOM  UCIUTUTHHEI

PacKpBIBAIOTCS 4Yepe3 NUCIUIUTMHAPHBIC PE3yNIbTaThl, HAMpaBICHHBbIE Ha (QopMHupoBaHUE OOMMX W

HpO(l)eCCI/IOHaJ'II)HI)IX KOMHCTGHHI/II‘/'I I10 pasaciiaM U TEMaM COACPKaHUA yqe6Hor0 Marcpuaia.

Oo0man
KOMIIeTeHIIUSA

Pa3zgen/Tema

Tun oueHOYHbIX MEPONIPUATH I

Paznen 1. Kiierka —
CTPYKTYPHO-
(yHKIIHOHAJBHAS eIMHULA
sKHBOI0

KonrponsHas pabora
«MonexynsapHblli ypOBEHb
OpraHHu3aIH )KUBOI0»

OK 02

buonorus xak Hayka. O0rias
XapaKTEPUCTUKA KU3HH

3anonHeHue TabIuIlbl C ONMUCAHUEM
MCTOJO0B MUKPOCKOIIMPOBAHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMHU.
3anonHenue Tadbaunpl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTHI»

3aroTHeHUEe CPABHUTEILHOM TAOIUIIBI
CXOJICTBA M PA3JINYHIA )KHBOTO U HE
KHUBOT'O

OK 01
OK 02
OK 04

CrpykTypHO-(pyHKITMOHAIbHAS
OpraHu3aIys KJIETOK

OneHuBaemasi IMCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTaIbHOM KapThl 110
KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha Ipo- U IYKapUOTHUECKUX U 110
LIapCTBaM B MUHU TPYIIax
BrinonHenue u 3amuTa 1ad0opaTopHbIX
pabor:

«Ctpoenue KIeTKu (pacTeHus,
KHUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHUS (KpaxMmai, KapOTHHOUIBI,
XJIOPOTIIIACThI, XPOMOIIIIACTHI )»
[IpakTuueckoe 3ansartue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalHeH,
MO/AITOTOBJIEHHBIX IO MEPEUHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX
npernojaBaTesieM

OK 01
OK 02

CrpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpHl HACIEICTBEHHOCTH

@pOHTAIBHBIN OIIPOC

Pa3paboTtka rioccapus

Pemenue 3anau Ha onpenenenne
IIOCJIEI0BATEIBHOCTU HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykiaeotunos JJHK

OK 02

OOMEH BELIECTB U
NPEBpaIlCHUE YHEPTUHU B KIICTKE

OpOHTAIBHBIN ONIPOC

3anojHeHUe CPaBHUTEIBLHON TaOIUIIbI
XapaKTepUCTUK TUTIOB OOMeHa
BEICCTB
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OK 02
OK 04

JKU3HEHHBIN 1K KIETKH.
Murto3. Meiio3

OO6cysxaeHne o BOIpocam JIeKIUH
Pa3paboTka neHTHI BpeMeHH
YKU3HEHHOTO LMK

Pasznen 2. Ctpoenue u
(pyHKIIUM OpraHu3zMa

Kontponbhas padota “CtpoeHue u
¢byHKIMK opraHuzma’

OK 02
OK 04

CrpoeHue opranusma

OuenuBaemas IUCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHUCTEM OpPI'aHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0BEK) C KPaTKOM XapaKTEepPUCTUKON
ux QyHKIHUNA

OK 02

DopMBbl pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN OIIPOC

3arnosHeHne TabIMLIbI ¢ KPaTKOM
XapaKTePUCTUKON U TpUMepaMu GopM
Pa3MHOKEHUSI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIoBeKa

Pa3zpaboTka JeHThI BpEMEHH C
XapaKTEPUCTUKOM ITAlOB OHTOTEHE3a
OTZI€JIbHOM TPYIIION )KUBOTHBIX U
YEJIOBEKA IO MUKPOTPYIIIam
Tect/onpoc

CocraBJicHHE )KU3HCHHBIX [TUKJIOB
pacTeHul 1o otaenaM (MOXOBHIHbBIC,
XBOIICBUIHBIC, TAIIOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEOBAHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpenenenne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX NPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUAHOM U
aHAJIN3HUPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEINBAHUS

OK 01
OK 02

CueneHHoe HacIea0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezencHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB NIPU
CIICTIJICHHOM HAaCJIe/IOBaHUH,
COCTaBJIEHUE TEHOTHUITMYECKHX CXEM
CKpEIBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MyTalyy IIpU epeaaye
HACJIEICTBEHHBIX ITPU3HAKOB,
COCTaBJICHUE TCHOTHITHYECKUX CXEM
CKpEILMBaHUS
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Paznen 3. Teopus 3Bo1I0ONNH

Konrponsnas padora “Teopetnueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emMiie”

OK 02 Hcropust 3BOIIOIIMOHHOTO OpoHTaTIBHBIN OIPOC

OK 04 ydeHust. MUKPOIBOIIOLHS Pa3paboTtka rioccapust TEepMHUHOB
Pa3paboTka 1€eHTBl BpEMEHU pa3BUTHUS
SBOJIIOILIMOHHOTO YYEHHUS

OK 02 Makpo3Botonusi. OuenuBaemasi TUCKyCCHS:

OK 04 BO3HUKHOBEHHUE U pa3BUTHE HCIIOJIb30BaHUE APTYMEHTOB,

JKU3HU Ha 3emiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CUMBOJIMKH ISl TOKA3aTeIbCTBA
POJICTBA OPIaHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII
Pa3paboTka neHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [IpoucxoxaeHue yemoBeka — OpoHTaTBHBIN OIPOC

OK 04 AHTPOIIOT€HE3 Pa3paboTka neHThI BpeMEHH
IIPOUCXOXKICHUS YeJIOBEKa

Pa3nen 4. DxoJorus

OK 01 Okonorunyeckue HakTopel U Tect 1O KOJIOTHYECKUM (PaKTOpaM U

OK 02 Cpensl )KU3HU cpeaaM KU3HU OPraHU3MOB

OK 07

OK 01 [Momymsiust, cooOrecTna, CocraBneHue cxem KpyroBopora

OK 02 JKOCUCTEMBI BEILIECTB, UCIIOJIb3YsI MaTEpHAIIbI

OK 07 JIEKIUU
Pemrenue npakTMKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHUH 110 IEPEHOCY
BEILECTBA U SHEPTUH B SKOCHCTEMAX C
COCTaBJIeHHE TPOPUUECKUX LIeTel U
nupaMu] 6MOMacchl U SHEPTUU

OK 01 buocdepa - rmobanpHas OrnenrBaemasi IUCKYCCHS

OK 02 DKOJIOTMYECKAS] CUCTEMA Tect

OK 07

OK 01 BiusiHue aHTpONOreHHbIX Tect

OK 02 (akTopoB Ha 6rochepy [MpakTuueckas padora “OTX0/bI

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Bnusnue conuaanHO- OueHrBaemasi IUCKYCCHS

OK 04 3KOJOTUYECKHUX (baKTOPOB Ha Brinonnenue na6opaTopH0171 pa6OTBI Ha

OK 07 BEIOOD:

300POBBEC YCIIOBCKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"BnusiHue abnoTnyeckux GpakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMneparypsl)”

Pasnea 5. buoJiorusi B ;KU3HH

3amuTa Keiica: peacTaBiIeHue
pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIIIEHUE C NTPE3EHTALUEN )
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OK 01

buorexHonoruu B )KU3HHA

BrinmonHenue kelica Ha aHaiIu3

OK 02 KaXKJ10T0 nH(pOpMaIK 0 HAYYHBIX JOCTHKCHHSIX

OK 04 B 00J1aCTH F'€HETHYECKHUX TEXHOJIOTHIA,
KJICTOYHOW MHKEHEPUH, MUILIEBBIX
O6uoTexXHOJIOTHH (TI0 TpynIam),
IpeJICTaBICHUE PE3YJIbTATOB PEIICHUS
KEHCOB

OK 01 [TpombinieHHast OMoTexXHOJIOTHS | BhIMoTHEHNE Kelica Ha aHaIu3

OK 02 MH(OPMALIMHU O Pa3BUTHU

OK 04 MPOMBIITUICHHOW OMOTEXHOJIOTHH (110
rpynmnam), npeacTaBieHue pe3yJbTaToB
pElIeHHS KeCoB

OK 01 ConuaiabHO-3THYECKHE acleKThl | BrIoIHEeHNEe Kelica Ha aHAIN3

OK 02 OMOTEXHOJIOIUH UHPOpPMALIUU 00 STHUECKUX aCIEeKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (IT0
rpynmnam), npeacTaBlIeHue pe3yIbTaToB
pelieHus KecoB

OK 01 buorexHosioruun u Texunyeckue |BrinmonaHeHue kelica Ha aHaIu3

OK 02 CUCTEMBbI uH(bOpMaIIUU O Pa3BUTHUS

OK 04

OMOTEXHOJIOTHI C MPUMEHEHHEM
TEXHUUYECKUX CHCTeM (TI0 Tpymmam),
IIPEICTABICHUE PE3YJIbTAaTOB PELICHUS
KeMcoB
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