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Pabouast mporpamma yueOHOM nuctuiuinHbl «bruonorus» pazpadorana Ha ocHoBe TpedoBanuii GI'OC
cpenHero oOmero oOpa3oBaHUs, YTBEP)KIECHHOrO MpukazoMm MunnpocBemenus Poccum Ne 413 ot
17.05.2012 (pen. ot 27.12.2023 1.), (denecpanbHOii 00pa3oBaTeIbHONW MPOrpaMMBI CPETHETO OOIIEro
oOpazoBanus, yTBepxkaeHHOW [Ipukazom Munnpocsemenus Poccunm ot 18.05.2023 Ne 371,
pacniopspkenuss Munnpocsenienuss Poccun ot 30.04.2021 Ne P-98 5 «O06 yrBepxacann Konnenmum
npenojaBaHus 0O0I1e00pa30BaTENbHBIX AUCHUIUIMH C Y4YETOM MpO(ecCHOHATBFHOW HANpaBIEHHOCTH
IporpaMM  cpeHero npogecCHoHANbHOTO 00pa3oBaHUs, peaT3yeMbIX Ha 0a3e OCHOBHOTO OOLIETo
oOpa3oBaHus»; mucbMa JlemapramMeHTa TOCyJapCTBEHHOW TMOJUTUKM B  cepe cpenHero
npodeccuoHaibHOro 00pa3zoBaHusi U MpodeccuoHalbHOro o0yueHus: Munmnpoceuienus Poccun «O
HarpaBjiIeHUH pekoMmeHmarui» oT 1 mapra 2023 r. Ne 05-592 (PekomeHmanuu 1o peaau3aiuu
cpenHero obmiero oOpa3oBaHMsS B IpeesiaX OCBOEHHS O00pa30BaTENbHOI MpPOrpaMMbl CPEIHEro
npodeccuoHaIbHOro 00pa3oBaHMsI), METOJIMKH IpernojaBaHus 0O0I1e00pa30BaTeNbHON AUCHIUTIIMHBI
«buonorus» u npumepHoil paboueld mporpammbl  0011e00pa30BaTEIbHON AUCHUIUIMHBI «bUOIOTHS»
i 1podecCHOHANBHBIX 00pa30BaTeIbHBIX OpraHU3allMii, YTBEP)KICHHBIX Ha 3aceqaHuu CoBeTa 1o
OLICHKE COJAEpKaHHWA M KayecTBa NPUMEPHBIX pabouux mporpamm o00Ie00pa30BaTENbHOTO U
COLIMAJIbHO- TYMaHUTApHOTO ILMKIOB cpeaHero mpodeccruoHanbHoro odpazosanus OI'BOY IO
HPIIO, mporokon Ne 14 ot 30.11.2022 r., ®@enepalibHOTO TOCYIapPCTBEHHOTO 00OpPa30BATEIBLHOTO
cragaapra (manee — PI'OC) mo cmenumanpHOocTH 23.02.09 ABTOMaTHMKAa W TElIEMEXaHHMKA Ha
TpaHCIOPTe (3KEIE3HOJOPOKHOM TpaHCIOPTe)", yTBEPKIEHHOT0 MpuKa3zoM MuHmpocBenieHus Poccun
ot 27.08.2024 N 608.

VYkpynuennas rpynmna 23.00.00. — TexHuka U TEXHOJIOTUU HA3€MHOT'O TPAHCIIOPTa

CneunanbHoctb 23.02.09 ABTOMaTHKA U TE€JIEMEXaHUKA Ha TPAaHCIIOPTE
(>KeTIe3HOIOPOKHOM TPAHCIIOPTE)

COCTABUTEJIU:
Kosansckas H.W.— npenogasarens CII0 I'BIIOY «Konnemx meTpononuteHa»
Kysnenosa M.A.— npenogasatens CII6 I'BITIOY «Komnemx meTpornonuTeHa

[TporpamMmma paccMoTpeHa U 0A00peHa Ha 3aceJaHuH MPEAMETHO-IIMKIOBONH KOMUCCHH €CTECTBCHHO-
HAyYHBIX AUCIUILIMH, TpoTokoa Ne 3 ot 06.05.2026 r.



> L0 np e

COJAEP/)KAHUE

[Tacmopt paboueit mporpaMMbl THCIATITAHBI
CrtpykTypa u cofepikaHre TUCIUTUIAHBI
YcnoBus peaau3aiy JUCIATLTHHB

KOHTpOJ'IB 1 OL€HKA PE3YyJIbTATOB OCBOCHUA JUCHUILIINHBI



1. OBIIASI XAPAKTEPUCTUKA PABOYEHA ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHOMN JUCHUIIJIMHBI «BUOJIOT UST»

1.1. MecTo IMCHUIIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CITIO

Oo6meoOpa3oBaTenbHas AWCHUIUIMHA «buomorusy sgBisieTcss  00s3aTENBHON
yacThio 00mIe00pa3oBaTenbHOTO IHMKJIa oOpasoBarenbHON mporpammbl  CIIO B
cootBercTBUU ¢ PI'OC 1o cnenmanpHoct 23.02.09 ABTOMAaTHKA M TEeIeMEXaHHKa Ha
TpaHcnopTe (KEJIE3HOJOPOKHOM TPAHCIIOPTE).

[IpodeccnoHallbHO-OPUEHTUPOBAHHOE COJICPKAHUE PEATU3YETCS B MPUKIATHOM
moxayne (pazmen S5 “buomorus B xu3HM’) Kpome Toro, mnpodeccuoHanbHO-
OPHUEHTUPOBAHHOE COAEPKaHUE YUUTHIBAETCS B pazeie 4 “IKoJIorus” Npy BBIITOTHEHUN
7a00paTOPHBIX U TMPAKTUUECKHX paboT, CBA3aHHBIX C Oymymield MpoQecCHOHATBHON
NEATEIbHOCThIO 00YYaIOIINXCS.



1.3. Heau u muiaHupyemble pe3yJibTaThl 0CBOCHUS JUCHUNJIMHBI:

Heab: QopmupoBanue y CTYACHTOB TMPEACTABICHUS O  CTPYKTYpHO-
(GYHKIIMOHATFHOW OpraHU3allMU KUBBIX CHCTEM PA3HOTO paHra Kak OCHOBBI MPHUHSATHUSA
pELIEHUH B OTHOIIEHNN OOBEKTOB KUBOM MPUPOJIBI U B IPOU3BOACTBEHHBIX CUTYALIHAX.

3agaum:

1) chopmupoBaTh HOHUMaHUE CTPOEHUS, MHOIO00pa3us U OCOOEHHOCTEH KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alH, 3aKOHOMEPHOCTEHN MPOTEKaHUsI OMOJIOTUYECKUX
IIPOLIECCOB M SIBJIICHUM B OKPYXKAIOIIEW Cpene, LENOCTHOW HAayYHOM KapTUHBI MHpA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS ONPEACTATh KHUBBIE OOBEKTHI B MPHUPOJE; IPOBOIUTH
HaOJIOJCHUST 32 JKOCUCTEMaMM JJIsl BBISBICHUS E€CTECTBEHHBIX M AHTPOIIOT€HHBIX
M3MEHEHUHN, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOJIIOICHUH,

3) cdopmupoBaTh HaBBIKM  IPOBEACHUS  NPOCTEHIINX  OMOJIOTMUECKHUX
HKCIIEPUMEHTAJIbHBIX UCCIIEI0BAaHUI ¢ COOJIIO/IEHNEM MpaBUi O€30MaCHOTO OOpaleHUS
¢ 00BEKTaMH U 000PYI0BAHUEM,;

4) pa3BUTh YMEHHS MCIOJIb30BaTh MHPOPMALMIO OMOJOTHYECKOrO XapakTepa W3
Pa3IMYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIBHOCTH IO
OTHOIIEHHIO K OKpY’Kallleld cpele, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATH U
coOJI0/1aTh MEphI MPOPUITAKTUKH 3a00JICBAHU.

6) copmMupoBaTh MOHUMAHUE 3HAUUMOCTHU JOCTH)KEHUN OMOJIOrMYECKON HayKu U
TEXHOJIOTM B MPAKTHUYECKOW JESITENIbHOCTH 4YEJIOBEKa, Pa3BUTHM COBPEMEHHBIX
MEIUIIMHCKUX TE€XHOJIOTUM U arpoOMOTEXHOJIOTUMA.



1.2.2. Ilnanupyembie pe3y/ibTaThl OCBOCHUSA 0011e00pa30oBaTeIbHON AucHUIIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO 1 Ha

ocHose ®I'OC COO
Kon n Il1anupyeMbie pe3yabTaThl 0CBOCHHS JUCIHILIAHDI
HANMEHOBaHMe
‘l’OPM“PyeMHuX O6mme! JMCHUIIMHAPHbIE?
KOMIEeTeH Ui

OK 01. Beibupath
CIOCOOBI pereHus
3a1a4
npoQeCCUuOHATILHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCHIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH MAaCTEpPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOH JEATENHHOCTH TEXHOJOIMYECKOH H

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKyIO
JIeSTeTbHOCTb;
- UWHTEpeC K pasIu4HbIM cdepaM mpodecCHOHATHHON

JeSITENIbHOCTH,
OBnazneHre yHHMBEpPCAIbHBIMU YUYEOHBIMH I103HABATEIbHBIMU
JEHCTBUAMMU:

a) 6a3oBble JJOrHYeCKHUe el CTBHA:

- CaMOCTOATENILHO (OpMYyIUpPOBaTh U  aKTyaJIU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHbIN MPU3HAK UM OCHOBAHUS AJIs
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000IIeHN S,

- OINpEeAeNATh LEIH ACSITEeIbHOCTH, 3a/laBaTh IapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

c(OpPMUPOBAHHOCTh 3HAHHWA O MECTE WU POJH OHOJOTHH B
CHUCTEME HAy4HOTrO 3HaHUs; (DYHKIIMOHAIBHONW TPaMOTHOCTH
YeloBeKa AJIs PEelIeHUs )KU3HEHHBIX MPoOeMm;

chOpPMUPOBAHHOCTh ~ YMEHHUS  PacKpbIBaTh  COJAEp KaHUE
OCHOBOTOJIAralomux OHOJOTUYECKUX TEPMUHOB M TOHSTHIA:
KU3Hb, KJIETKa, TKaHb, OpraH, OpraHU3M, BUJ, MOIYJSALUs,

JKocucTema, OuoreHos, Ouochepa; wmerabonuszm (oOMeH
BEIIICCTB u MIpEeBpaIICHIEC JHEPTHUN), roMeocTas
(camoperysius), OnocuHTe3 Oeika, CTPYKTYpHas

opranusanus XUBBIX CUCTEM, TUCKPETHOCTL, CAMOPETYJIALINUA,
CaMOBOCIIPOU3BCACHUC (perO)IYKI_II/IH), HaCJICICTBCHHOCTD,

U3MEHYMBOCTb, JHEPro3aBUCHUMOCTh, pPOCT U pPa3BUTHE,
ypOBHEBasi OpraHu3aIlus;
chOpPMUPOBAHHOCTh ~ YMEHHUS  PACKpbIBaTh  COJAEpIKaHUE

OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPUM U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIFOIIMOHHOM,
MPOUCXOKICHUS )KU3HU U YETOBEKA;




- BBIABIATH  3aKOHOMEPHOCTHM M IIPOTUBOpEYMs B
paccMaTpuBaEMBbIX SIBICHUSAX;
- BHOCUTb KOPPEKTHUBBI B

ACATCIIBHOCTh, OILCHHBATH

COOTBETCTBUE  pE3yJNbTATOB IENSAM, OIEHUBATh PUCKH
ITOCTEACTBHI JEATEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHUE ITPH PEIICHUH KU3HEHHBIX
npo0JemM

0) 0a30BbIe HcCCIeI0BaTEILCKHE TeHCTBHS:

- BJIQJICTh HABBIKaMU y9eOHO-HUCCIICIOBATEIbCKON U IIPOCKTHON
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelieHUs Mpooiem;

- BBISBIISTE MPUYNHHO-CJICICTBCHHBIC CBSI3H u
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOJIUTh

YTBep)KHeHHﬁ, 3a/1aBaThb 11apaMCTPhbl U KPUTCPUU PCIHICHUA;

APTYMCHTBI JIA JOKa3aTcCIbCTBa CBOHX
- AHaJIM3UpOBaThb IIOJYYCHHBIC B XOJAC PCHICHUA 3aJadu
PE3yJbTaThI,

MMPOTrHO3UPOBATH UBMCHCHUC B HOBBIX YCIIOBHUAX;

KPpUTHYCCKH OLCHHBATL HX OOCTOBCPHOCTD,

- YMGTI) HepeHOCI/ITI) 3HAHUA B HOSH&B&TGJ’ILHYIO nu
HpaKTI/I‘IGCK}IIO O6J'IaCTI/I KHU3HEACATCIBHOCTH,

- YMETb HUHTETPUPOBATH 3HAHUSA U3 PA3HBIX IPEIAMETHBIX
o0JacTei;

- BBIIBUTATh HOBBIE UJIEU, TTPEIJIaraTh OpUrHHAIBHBIE MTOAXO0/IbI
U pelLIeHMUS;

- CIIOCOOHOCTh WX HCIIOJIB30BAaHUS B IO3HABATEILHOH U
COIMAITBHOW MPAKTUKE

c(OPMHPOBAHHOCTh YMEHHUS PACKPHIBATH OCHOBOIIOJIATAIOIIIE
Ouosornyeckue 3akoHbl U 3akoHomepHocTH (I'. Mengens, T.
Moprana, H.W. Basunoga, 3. I'ekkens, @. Mroinepa, K. bapa),
IPaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

npuoOpeTeHNe OmnbiTa TMPUMEHEHUS OCHOBHBIX METO/IOB
HAYYHOT'0 TIO3HAHMUSI, UCTIOJIb3YEMbIX B OMOIOTHH: HAOTIOJCHUS
U OINHUCaHUs JKUBBIX CHUCTEM, IIPOLECCOB U SIBICHUI;
OpraHMu3aly U MPOBEACHUS OMOJIIOTHYECKOT0 SKCIIEPUMEHTA,
BBIIBJKEHUSI THUIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXIY
UCCIIEly EMBIMU 00BsCHEHUS

pe3yabTaToB U (HOPMYJIUPOBAHUS BHIBOJOB C UCIIOJIb30BAHUEM

BEJIMYMHAMH, MOJTY4YEHHBIX
Hay4HbIX OHATUH, TEOPUH U 3aKOHOB;

BBIICNIATh  CYIIECTBEHHBIE
MPOKAPUOT U

c(hOpMUPOBAHHOCTh
IpU3HAKU
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHu3MOB, BHUJIOB,
OCOOCHHOCTH  TPOIIECCOB

YMEHHUS

BUPYCOB, KIIETOK 9YKapHOT;
OHMOTEOIICHO30B U  DKOCUCTEM;
oOMeHa BeIIECTB W TMPEBpAIlllEHUs] HSHEPrUU B KIETKE,
(dboTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIOJOTBOPCHHUS, Pa3BUTHUS U
Pa3MHOXXCHHS, WHIWBUIYATbHOTO PAa3BUTHS  OpraHW3Ma
(oHTOTEeHE3a), OOpHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
oT0Oopa, BUI000pa3oBaHusl, MPUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpeae oOuTaHwus,

AHTPOIIOTCHHBIX W3MEHEHMI B DKOCHCTEMaX CBOESH MCCTHOCTH,

BJIMAHHUA KOMIIOHCHTOB JKOCHUCTEM,

KpyTroBOpPOTa BEIECTB U MpEeBpallieHne dHeprun B ouocdepe;
c(hOpMUPOBAHHOCTh YMEHHS periaTh OMOJIOTMYECKHUE 3a/1auH,
COCTABJISITh TEHOTUITMYECKUE CXEMBI CKPEIITMBAHUS JIJTSI Pa3HBIX
TUTIOB HACTEIOBAHUS MPU3HAKOB y OPraHU3MOB, COCTABIISTH
CXEeMBI TMepeHoca BEIIECTB U SHEPTHH B IKOCUCTEMaX (IIeTIH
MUTAHUS, TUIIEBLIE CETH)




OK 02.
Ucnonp3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJM3a u
MHTEPIIpEeTaluU
UHPOpPMALIUU U
nH(pOpPMallMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
po(hecCHOHATTLHOM
e TEIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O O3HAHMS:
- cOpMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIICCTBCHHON

KYyJbTYPp,
MECTa B

MIPaKTUKH, OCHOBAHHOTO Ha Jaiiore
CIOCOOCTBYIOIIETO
MOJIUKYJIbTYPHOM MHPE;

- COBEpILICHCTBOBAHHE SI3BIKOBOW U UHUTATENBCKOW KYJIBTYPBI

KaK CpC€aACTBa B3aHMOﬂCﬁCTBHﬂ MCXKAY JIOAbMU W IIO3HAHUMA

OCO3HAaHHIO CBOCTI'O

MUpa;
- OCO3HAHWE IIEHHOCTU HAyYHOHW NEATEeNbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MIPOCKTHYIO u HCCJIEI0BATENBCKYIO
NeATEeTbHOCTh UHANBUIYAbHO U B TPYIINE;

OBnaneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMH IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padora ¢ undgopmanmueii:

- BJIaJICTh HABBIKAMHU TOTYYCHHS] HHPOPMAIMH U3 UCTOYHHKOB
Pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH TIOMCK, aHAJIN3,
CHUCTEMAaTH3AIUIO0 U HHTEPIIPETAIINI0 HHPOPMAIIMH PA3IMUHbIX
BUJIOB U (hOPM MPEICTABIICHNS,

- CcO37aBaTh TEKCTHl B pa3IMYHBIX ¢dopMarax C y4EeTOM
Ha3Ha4YeHUs WHOOpPMAIMU W 1IEJIEBOM ayJAUTOPUHU, BBIOMpAs
ONTUMATBFHYIO (OPMY MPEICTABICHUS U BU3YyaTH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HH(POPMAIINH, €€
COOTBETCTBUE MIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;
cpencTaa UH(OPMAIIMOHHBIX U

KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUKU KOTHUTUBHBIX,

- HCIIOJB30BaTh

KOMMYHHKAaTHUBHBIX u OpraHnu3allOHHBIX 3aga4 C

COOTIOIEHNEM TpeboBaHU IPTOHOMUKH, TEXHUKU

0€30MacHOCTH, TUTHEHbI, PecypcocOepeXeHusl, MPaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

cOPMHPOBAHHOCTh ~ yYMEHUH  KPUTHYECKHM  OLICHUBATh
UHPOPMALIUIO OUOJIOTUYECKOTO COJIEPYKAHMS, BKIIOYAOLIYIO
IICEB/IOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX HICTOUHUKOB (CpeacTBa
MaccoBOW HMH(OpPMALUK, HAYYHO-TIOMYJISIPHBIC MaTepUalIbl);
MHTEPIIPETHPOBATH

HCCIIENOBAHUNA B OWOJOTMH, MEIUIIMHE,

ITHYECKUE  aCIeKThl  COBPEMEHHBIX
OMOTEXHOJIOTUH;
POOJIEMBI

dbopMupoBaTh MO OTHOUICHHIO K HUM

paccMaTpuBaTh r100adbHBIE  DKOJOTHYECKHUE

COBPEMEHHOCTH,
COOCTBEHHYIO TTO3HUIIUIO;
chOpMUPOBAHHOCTh ~ yMEHUH  CO3/1aBaTh  COOCTBEHHBIE
NUCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE OMOJIOTNYECKOM
uHbOpMallul U3  HECKOJBKHUX

HNCTOYHUKOB, rpaMOTHO

HCITOIb30BaTh MOHATUNHBIN alrrapar Oouogoruu




- BJIQJICTh HABBIKAMU PACTIO3HABAHUS U 3alUTHI HH(pOpMAIIHH,
nH(OPMaLMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04. 3ddexTruBHO

B3aMMO/ICVICTBOBATh
u pabortatb B
KOJUICKTHUBE u
KOMaHie

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSATEIBHOCTH |
CaMOOIIPEIEIIECHHUIO;

-OBJIaJICHUE y4eOHO-UCCIIeI0BATEIbLCKOM,
MPOEKTHOM M COLIMATIbHOM JIEATEIbHOCTH;

OBjaieHHe  YHMBEPCAJbHBIMM  KOMMYHHKATHBHBIMH
JeHCTBUSIMU:

6) COBMECTHaA J€ATEJIbHOCTD.

HaBbIKaMH

- TOHMMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW U
WHIUBUAYAIbHON paboOThI;
- MPUHUMATD LIETH
OpraHW30BBIBATh M KOOPAMHUPOBATH JICHCTBUS IO €€
JIOCTHDKCHHIO: COCTABIISITH IJIaH JICUCTBUH, paciipeiesisaTh POIU

COBMECTHOH ACATCIIBHOCTH,

C YYeTOM MHEHUH YYaCTHHKOB OOCYXJaTh pE3yJbTaThl
COBMECTHOM paboThI;

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

- OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC IMIOBCACHHC B

pPa3JIMYHBIX  CUTYyalUsX, NPOSBJSITE ~ TBOPYECTBO U
BOOOpakeHUE, ObITh NHUITUATUBHBIM

OBJagenue YHUBEPCAIbHbIMHU peryJassTUBHBIMH
JeHCTBUSIMU

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:

- TPUHAMATh MOTHUBBI W apryMEHTHl JIPYTUX JIFOJEH Ipu
aHaJIN3e Pe3yJIbTaTOB JCATEIILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFO/IeH Ha OMIHOKH;

- pa3BuUBATb CIIOCOOHOCTh ITOHHUMATh MHUD C MO3ULUH APYTroro
YCIIOBCKa

NpPUOOpPETEHNE ONbITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MTO3HAHMUSL, UCIIOJIb3YEMbIX B OMOJIOrHH: HAOTIOACHHUS
M OINHCAaHUsS KUBBIX CHCTEM, MPOLIECCOB U SBICHUM;
OpraHM3aly U MPOBEACHUS OMOJIOTUYECKOT0 SKCIIEPUMEHTA,
BBIJIBOKEHUSL THUIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY
UCCIIElyeMbIMH  BEJIMYMHAMH, OOBICHEHHUS IOJYYECHHBIX
pe3yapTaToB U (HOPMYJIUPOBAHUS BHIBOJOB C UCIIOJIb30BaHUEM
HayYHbIX [IOHATUN, TEOPUH U 3aKOHOB




OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXKarolei
cpenpl,
pecypcocOepekeHn
10, IPUMEHSATD
3HaHUS 00
M3MEHEHUU KJIMMaTa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
IIEUCTBOBATE B
YpE3BBIYANHBIX
CUTYaLUAX

B o6Js1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS:

- c(popMHUPOBAHHOCTH IKOJOTHUECKOW KYJIBTYpPbI, TOHUMAHUE
BJIMSIHUS COLIMATIbHO-3KOHOMMUYECKHX IIPOLIECCOB HA COCTOSIHUE
IPUPOJHON M COLMAJIIBHOM cpebl, OCO3HAHUE TII00aIbHOIO
XapakTepa 3KOJOTHYECKUX MPOo0IIieM;

- IUIAHUPOBAHUE U OCYILECTBJICHUE JCUCTBUN B OKPYkKAIOIICH
cpele Ha OCHOBE 3HAHUS LeJIed YCTOWYMBOIO DPAa3BUTHS
YeJI0BEYECTBA;

AKTMBHOE€  HENpUATHE  JEHUCTBHM, IPUHOCIIIMX  Bpex
OKpYXaIoIIeH Cpeae;

- YMEHHE NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
NOCEACTBUS MPEAIPUHUMAEMBIX JEHCTBUI, MpeaoTBpallaTh
uX;

- paclIMpeHHE ONbITa  JEATEIbHOCTH  SKOJOTMYECKOU
HaIlpaBJIECHHOCTH;

- OBJIAJICHHE HABBIKAMH y4eOHO-HCCIIEIOBATEIHCKOM, TPOSKTHON 1
COLIMAIILHON AEATEIHLHOCTH

c(OPMHPOBAHHOCTb YMEHUS NPUMEHSATh MOIy4YE€HHbIE 3HAHUS
JUIsl OOBSICHEHHSI OMOJIOTMUECKUX IPOLIECCOB U SIBJICHMM, JUIsS
IPUHATHASA TPAKTUYECKUX PELICHUM B ITOBCEIHEBHOM JKU3HU C
nenplo  obecrieyeHuss O€30MaCHOCTU  CBOETO  3/I0POBbSL U
3JI0pOBbsSl  OKPYXAIOIMX JIO/EH, COOJIOACHUS 30POBOTO
o0pasa >KM3HU, HOPM I'PaMOTHOTO TIOBEACHHUS B OKpPY KaIOLIeH
IIPUPOJHON cpene; IIOHUMAaHHE HE00X0IMMOCTH
WCIIOJBb30BAHUSl JIOCTHKCHUH COBPEMEHHOW OWOJIOTUH H
OMOTEXHOJIOTUH AJIS PALlMOHAIILHOTO IPUPOAONOIb30BAHUS




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBLHOM

JTUCHUTIIMHBI

2.1. O0beM JUCUUILIMHBI U BUbI Y4e0HO# padoThl

Buna yueOHo# padoThI

O0BeM B yacax

O06beM 00pa3oBaTe/IbHON MPOrpaMMBbl JUCHUNJIMHBI 70

B T.4.

OcHoBHOE coaepxaHue 70

BT. U.:

TEOPETHYECKOE 00yUeHHe 38
B T.4. IPO(heCCHOHATTLHO-OPUEHTUPOBAHHOE COICPIKAHHE 2

MPaKTUYECKHUE 3aHITUS 20
B T.4. IPO()EeCCUOHATIbLHO-OPUEHTUPOBAHHOE COIEPKAHUE 8

nabopaTopHbIC 3aHATHS 4
B T.4. IPO(heCCUOHATTLHO-OPUEHTUPOBAHHOE COICPKAHHE 2

KonTpoabHnasi padora 6

Mpomeskyrounas arrecrtauus (JAuddepeHunpoBaHHblii 3a4eT) 2




2.2. TemaTu4ecKMid IJIAH M CO/IEPKAHUE TUCIUTIIHHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAIBLHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3aesioB U TeEM JabopaTopHble H NPAKTHYECKHEe 3aHATUSA, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4YacoB | KOMIIETeHUHH
1 2 3 4
Pasznea 1. KiteTka — CTPYKTYPHO-(DYHKIMOHAJIbHAS €IMHUIIA ;KUBOTO 18
Tema 1.1. OcHoBHoOE coepKaHue 2 OKO02
buoJsiorus kak Teoperuueckoe o0yueHue: 2
Hayka. Oomas CoBpemeHHbIe OTpacau OUoNIOrnuecKux 3HaHuil. CBsi3b OMOJIOTHU C IPYTUMH HayKaMu: OMOXUMUS,
XapaKTEePUCTHK |Guodusnka, OnoHMKa, reHoreorpadus u ap. Poas u mecto Guosnoruu B GOpMUPOBAHUN COBPEMEHHON
a JKM3HHU HAYYHOU KapTUHBI MUpa. Y POBHU OpraHHU3aIiy KUBOi Matepun. O0I1as XxapakTepUCTHKA KU3HH, CBOIICTBA
JKUBBIX CUCTEM. XUMHUYECKUI COCTAB KJIETOK

Tema 1.2. OcHoOBHOe co/iep:KaHue 6 OK 01
CTpyKTypHO- TeopeTnueckoe odyueHue: 2 OK 02
¢bynkumonanbt | Knerounast teopust (T. [lIBann, M. lIneiinen, P. Bupxo). OCHOBHBIC MOJIOKCHUS COBPEMEHHOI OK 04
asi Opra”Hu3alus | KJIETOYHOU TEOpHUHU. THUIIBI KIETOYHOW OPraHU3alUU: IPOKAPUOTHUECKUN U 3YKAPUOTUYECKUN.
KJIETOK OHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. CTpOoeHHE MPOKapuoTHIecKoi kieTku. CTpoeHne

syKapuoTHuecKoi kieTku. Hekiierounsle popmbl )kU3HU (BUpYCHI, OakTeprodarn)

JlabopaTopHbIe 3aHATHSA: 2

1. Jlaboparopnoe 3ausitue «CTpoeHHE KIETKU
IIpakTHYeckune 3aHATHSA: 2
1. Bupycublie u GakTepuanbHbie 3a001eBaHN. AHTUOMOTKU

Tema 1.3. OcHoBHOE conepxaHue 4 OK 01
CTpyKTypHO- TeopeTnueckoe odyueHue: 2 OK 02
¢bynkumonanbn | Xpomocomuas reopusi T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN HabOp KJIETOK, TOMOJIOTHYHbIE
ble (PAKTOPbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIlJIONTHBIN U AUIUIONAHBIN Ha0op. Hyknennossie kucioter: JIHK, PHK
HACJIeICTBEHHOC | HAXOXJCHHUE B KJIETKE, UX CTpoeHne U QyHKIMH. MaTpudHbIE MPOIIECCHI B KIIETKE: PETUIMKAIUs, OMOCUHTE3
TH Oenka, perapanus. [ eHeTHUEeCKUI KO M €T0 CBOMCTBA

IpakTHYeCcKHe 3aHSITHS: 2

2.Pemenue 3a1a4y Ha onpe/eieHne OCIeA0BaTEIFHOCTH HYKJICOTH IOB
Tema 1.4. OcHoBHOE conepxaHue 2 OK 02




OO0MeH BeliecTB

TeopeTnueckoe odyueHue:

U NpeBpalleHue

[MousiTue MeTadoOIU3M. ACCI/IMI/IJISILII/ISI U JUCCUMWIALUSA — IBC CTOPOHLL MeTaboau3ma. Tursl oOMeHa

JHEpPruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOodHBII, a3poOHBIN 1 aHa’poOHBIH. [InacTnyeckuii ooMeH. @OTOCHHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOe coaep:kanue 2 OK 02
KuzHeHHBbIH Teoperudeckoe o0yueHue: 2 OK 04
UK KJICTKH. Knerounslif nuki, ero nepuoasl. MUTO3, €ro cTajiuu ¥ MpoUCcXosIiue npoueccsl. bruonornyeckoe
Muro3. Meiio3 3HaYeHue MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuii

CMBICII MeH03a
KonTpoabnas MorexyJspHbIi ypOBEHb OPTaHU3aIMH KHUBOT'O 2
paborta
Paznen 2. Ctpoenue u (pyHKIMH OpraHu3Ma 20
Tema 2.1. OcHoBHoOe coaep:kanue 2 OK 02
Crpoenne TeopeTnueckoe odyueHnue: 2 OK 04
OpraHusma MHOroKJIeTOUHbIe OpraHu3Mbl. B3aMOCBsI3b OPraHOB ¥ CUCTEMbI OPraHOB B MHOT'OKJIETOYHOM OpTaHU3ME.

I'omeocTa3 opranu3ma u ero noJJiepkaHue B MpoLecce XKU3HEAEATEIbHOCTH
Tema 2.2. OcHoOBHOe co/iep:KaHue 2 OK 02
DopMbI Teoperuueckoe o0yueHue: 2
Pa3MHOKeHHUsI ®opmbl pa3MHOXKEHHUs OpraHu3MoB. becnosoe 1 moyioBoe pa3MHokeHUe. Bupl 6ecroaoro pa3MHOKEHHS.
OpPraHU3MOB [TonmoBoe pazmHoxkeHue. ['ameroreHes y »kuBoTHbIX. CriepMaTorenes u ooreHes. CTpoeHHUe MOJIOBBIX

kJ1eToK. OI0/10TBOpEHHE
Tema 2.3. OcHoBHoOe coaep:kaHue 2 OK 02
OnTorenes TeopeTnueckoe odyueHue: 2 OK 04
pacTeHui, WnauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpHOreHes U ero crajauu. IloctamOpruoHanbHbli EpHo.
KUBOTHBIX U Craanu nocTaMOpHOHATIBHOTO PA3BUTHS Y )KUBOTHBIX M yenioBeka. [IpsiMoe u Henpsimoe pa3BUTHE.
qyes10BeKa buonornueckoe crapenue u cMepTb. OHTOr€HE3 pacTeHU
Tema 2.4. OcHoBHOE conepxaHue 4 OK 02
3axonomepHoct | Teoperuueckoe o0yueHue: 2 OK 04
U HacsieoBaHusl | OCHOBHBIC MMOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens

(MoHOTHOpHIHOE M TOJIMTUOPUIHOE CKpelnBaHue). B3aumoseiicTBrue reHoB

IpakTHYeCKHE 3aHSITHS: 2

3.Pemrenue 3agau

OcHoBHoOE coepxraHue 4 OK 01




Tema 2.5. Teoperuueckoe o0yueHue: 2 OK 02
CuenJieHHoe 3akonbl T. Moprana. CuersieHHOe HacjieIoBaHUE TeHOB, HapylIeHue cuerieHus. Hacnenosanue
HacJIe/l0BaHHe IIPU3HAKOB, CLIETIJICHHBIX C [10JIOM
NPU3HAKOB I[IpakTHYeckne 3aHATHSA: 2
4.Pemenue 3a/1a4, COCTaBIC€HUE TEHOTUIHMYECKUX CXEM CKPEIMBAHUS

Tema 2.6. OcHoBHoOE coepKaHue 4 OK 01
3akonomepHocT | Teopernueckoe o0ydyeHHe: 2 OK 02
" N3meHunBOCTh NpU3HAKOB. BUIbI N3MEHUNBOCTH: HACJIEICTBEHHAs! M HEHACIIEICTBEHHAs. 3aKOH OK 04
H3MEHYMBOCTH TOMOJIOTMUYECKUX PSAJOB B HaciencTBeHHOM u3menurnsocty (H.M. BaBuios). MyTtanuonnas teopust

W3MEHYMBOCTHU. BUabl MyTaluii 1 TpuYMHbBI UX BO3HUKHOBEHUA. KapunoTun yenoBeka. HacnencrseHHbie

3a00JIeBaHUs YeIIOBEKA. | eHHbIC U XpOMOCOMHBIE O0JIC3HH YeioBeKa. boie3Hu ¢ HaCIeICTBEHHOM

[IPEIPacloIOKEHHOCThI0. 3HAUEHUE METUIIMHCKON N'€HETUKU B IPEIOTBPALLICHUH U JIEUEHUN I€HEeTHUYECKUX

3a00JIeBaHUH YeIOBEKa

IIpakTnyeckune 3aHATHA: 2

5.Pemenue 3a1a4 Ha onpe/iesieHNe TUIAa MyTallluu

KoutpoabHnasn 2
paGoTa Ctpoenue u GyHKIIMH OpraHu3Ma
Paznen 3. Teopusi 3BoJIonNH 6
Tema 3.1. OcHoBHOE conepxaHue 2 OK 02
Hcropus TeopeTnueckoe odyueHue: 2 OK 04
3BOJIIOUMOHHOIO | [IepBrie sBomonoHHbIe KoHLenuu (K.b. Jlamapk, XK.JI. Bropdon). DBomounonnas reopus Y. /lapsuHa.
yuyeHusl. CuHTeTH4ecKast TeOpHs SBOJIIOINH U €€ OCHOBHBIE MOJIOKEHUS.
MHKp03BOJ110HPI MI/IKpoaBOJHouHﬂ. Honynﬂum{ KaK dJICMCHTapHas CAUHUIA DBOJIIOIINH. T'eneTnueckye OCHOBEI DBOIIOIHU.
A DOnemeHTapHbIe (PaKTOPHI IBOJIOLNU. EcTecTBEHHBIN 0TOOP — HaNpaBISIONINI (aKkTOp 3BOIIOLUY.

Bunoo6pa3oBanue kak pe3yiabTaT MUKPO3BOJIIOLUU
Tema 3.2. OcHoBHOE conepxaHue 2 OK 02
Maxkpossoionn | Teopernyeckoe odyuenmue: 2 OK 04
fl. MaxposBosmrornust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBosroiuu (A.H. Ceseprios). [lytu
Bo3uukHOBeHMe | nocTKeHHs Ouosornueckoro nporpecca. CoxpaneHune OMOpa3HOOOpa3us Ha 3emite.

U pa3BUTHE
JKHU3HM HA 3emJie

I'unoTe3bl ¥ TeOpuM BO3SHUKHOBEHUS JKU3HU Ha 3eMiie. [1osBIeHNe NEPBBIX KIETOK U UX IBOJIIOLIMSL.
IIpokapuots! 1 3ykapuoTsl. [IponcxoxaeHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX
L[aPCTB JyKapHOT




Tema 3.3. OcHoBHOE conepxaHue 2 OK 02
IIpoucxoxnenne | Teopernyeckoe odyueHnue: 2 OK 04
Y€JI0BEKA — AHTpoImonorus — Hayka o yesnoBeke. CucreMaTHuecKoe NoJ10KeHue yenoBeka. CX0oACTBO U OTIIMYUS
aHTPOIOreHe3 YeJI0BeKa C )KUBOTHBIMH. OCHOBHBIE CTAJMM aHTPOIIOTEHE3a. DBOIIOIHS COBPEMEHHOTO YETIOBEKaA.

YenoBeueckne packl M MX €IMHCTBO. Bpems u myTu pacceneHus YyeloBeKa 1o IaHeTe.

ITprucnocoOaeHHOCT YeI0BEKa K PA3HbIM YCIOBHIM CPE/Ibl
Paznea 4. DxoJorus 18
Tema 4.1. OcHoBHoOE coepKaHue 2 OK 01
JkoJiornyeckue | Teopermueckoe odyueHue: 2 OK 02
¢bakTopnI u Cpenpl 00MTaHMS OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIITHAS, TOYBEHHAs, BHYTpUOpTraHu3MeHHast. OU3UKO- OK 07
Cpeabl s KM3HHU XUMHUYECKHE OCOOEHHOCTH Cpejl OOMTaHUsI OpraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HU B pa3HbIX

cpenax. [lonarue sxonorunyeckoro pakropa. Knaccnpukamus sxonorndeckux paxropos. [IpaBuino

muauMyMma 1O, Jlubuxa. 3akon TonepantHocty B. [lendopma
Tema 4.2. OcHoBHoOE coaepxaHue 4 OK 01
HMonyasiuus, Teopernyeckoe o0yueHune: 2 OK 02
coo01ecrBa, DKoslornyeckas XapakTepuCcTHKa BUJa U NOMYJIALUH. DKOJIOTHYecKas HUILIA BU1A. DKOJIOTHUECKUe OK 07
IKOCHCTEMBI XapakTepucTUkH nomyssanuu. Cool1iecTBa U s3KocucTeMbl. buorieHo3 u ero crpykrypa. CBs3u MEXIy

opranuzMamu B 6uoreHose. CTpyKTYpHbIE KOMIOHEHTBI 3KOCUCTEMBIL: TPOAYLIEHThI, KOHCYMEHTBI,

penyueHTsl. KpyroBopot BeIecTB ¥ MOTOK 3HEPTUH B 3KocucTeMe. Tpoduueckue ypoBHH

IIpakTnyeckune 3aHATHA: 2

6. Tpoduueckue nenu u cetu. IlpaBuio nupamusl 3HEPTruy.
Tema 4.3. OcHoBHOE coaepxaHue 2 OK 01
Buocdepa - Teopernyeckoe o0yueHune: 2 OK 02
riodanbHas Brochepa — sxuBas o6osouka 3emin. Passutue npejcrasienuii o 6uochepe B tpyaax B.W. Bepuajckoro. OK 07
akojJornvyeckass | OGnactu 6uocheps! U ee KOMIIOHEHTHI. JK1BOE BeliecTBo Ouocdepsl U ero PyHKINH.
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcobeHHOCTH OHOChepsl Kak r100albHON 3KOCUCTEMBI.

JluHamuueckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BeImecTB 1 OMOre0XUMUYECKUE IIUKIIBI.

I'moGasibHBIE HKOJIOTHYECKUE MTPOOIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE conepxxaHue 4 OK 01
Baunsinune Teopernueckoe odyueHnue: 2 OK 02
AHTPOMOTE€HHBIX | AHTPONOIeHHbIE BO3ACUCTBUS Ha OHochepy. 3arps3HEeHUs KaK BUJ aHTPOIIOT€HHOTO BO3/IEHCTBHSL. OK 04
(paxkTopoB Ha AHTpOInoreHHsle Bo3ieHcTBUS Ha atMocdepy. Bo3aelictBus Ha runpochepy. BozneiictBus Ha mutocdepy. OK 07

onocgepy




AHTpPOIIOTeHHBIE BO3/ICHCTBUS HA OMOTHYECKHE COOOIIECTBA. Y TITyOJIEHHO HU3y4YalOTCsl OTXO/IbI, CBSI3aHHBIC
C Oolpee’eHHON podeccueil/cnenuanTbHOCThIO

B ToMm 4nciie npogeccnoHaNbHO-OPHMEHTHPOBAHHOE COJePsKAHMe TPAKTHYECKOr0 3aHATHSA 2

7. «OTx0apI Mpon3BoACcTBa». Ha ocHOBe denepanbHOro Kiaccu(puKamoHHOT0 KaTauora OTX0/10B

OTIpEeIEIISATH KIJIACC OMACHOCTH OTXOJI0B; arperaTHoe COCTOSTHUE U (pu3nueckyto popmy 0TX0/10B,

oOpa3yromuxcs Ha pabodyeMm MecTe / Ha 3Tanax MpoU3BOJICTBA, CBSI3aHHBIE C ONPEIeICHHON

npodeccueit/crennaTbHOCThIO
Tema 4.5. OcHoBHoOE coepKaHue 4 OK 02
Baunsinue TeopeTnueckoe odyueHue: 2 OK04
COLMAJIBHO- 3ILOpOBLe H €TI0 COCTaBJIAIOIIUE. @aKTOpI)I, MOJIOKUTEIIBHO M OTPUIATCIBHO BIMSAIOIME HA OPraHu3M 2 OK 07
IKOJOTHYEeCKHX | yenoBeka. [IpobiieMa TeXHOT€HHBIX BO3JICHCTBUI Ha 3/I0pPOBbE YeIOBeKa (3J1EKTPOMArHUTHBIE MO,
($aKkTopoB Ha OBITOBast XUMUSI, N30BITOUHBIC IITyMBI, paUaIHs U T.I1.). AJanTaius OpraHn3Ma 4eioBeka K (hakropam
310pOBbE okpyxarorieii cpensl. [IpuHImnsl hopMupoBaHus 310poBbecOeperaroIero nopeaeHus. Guzndeckas
yeJI0BeKa AKTUBHOCTb U 3/10pOBb€. BHOXMMHUYECKHE aCIIEKThl PallMOHAILHOTO MUTAHUS

JlaGopaTopHbIe 3aHATHA: 2

1. «Bausaue abnotuyeckux (pakTOpoB Ha YeNOBEeKa (HU3KKE U BBICOKHE TEMIIEPATYPhI)»

B ToMm 4uciie npogeccnoHaTbHO-OPHMEHTHPOBAHHOE COJep:KaHMe JIa00PaATOPHOIO 3aHATHS 2

B kauecTBe TpUIrrepoB CHUKAIOUIMX Pad0TOCIIOCOOHOCT UCIIOIb30BaTh YCIOBUS OCYILECTBICHUS

npodeccnoHaNbHOM IeATEIbHOCTH: 1IIyM, TeMIIEpaTypa, Gpu3nyeckas Harpys3Ka u T.1I.
KonTpoubnas 2

TeopeTnyeckre aceKThbl SKOJIOTUH
padora
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEePKaHUE (COAePKAHHE TPUKJIATHOTO MOLYJIs1)
Pasnea 5. buonorus B :Kku3Hu 8 OK 01
Tema 5.1. OcHoBHOE conep:kanue 4 OK 02
BuorexHonorun | Teopernyeckoe comepKaHme: 2 OK 04
B KH3HHU buoTtexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HAPaBICHUS COBPEMEHHON OMOTEXHOIOTHH. 2 IK 2.1
Ka;K1a0ro Mertoap! 0norexHogorud. O0bLEKTHI OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHYECKUX U T€HETHUECKUX

sKcriepuMeHToB. [IpaBuna noucka u aHanmsa GMO3KOIOTHUECKON HHPOPMAIIUU U3 PAa3TUNYHBIX HCTOYHUKOB

(Hay4Hast 1 yueOHO-Hay4YHas JIUTepaTypa, CpeJICTBa MacCOBOM MH(popMaiuu, cetb UHTepHET U Ipyrue)

IpakTHYECKHE 3aHSITHS: 2

8. AHanu3 uH(OpPMAIMK O HAYYHBIX JOCTH)KEHHUSIX B 00JIACTH T€HETHYECKUX TEXHOJIOTHIl 2

B ToMm 4nciie npogeccnoHaNTbHO-OPHMEHTHPOBAHHOE COeP/KAHME TPAKTHYECKOI0 3aHATHS 2




Tema 5.2.1. BHOTeXHOJIOTHH B NPOMBINLIEHHOCTH (IJIl CENUATIBLHOCTH ABTOMATHKA M TeJIeMeXaHUKA HA TPaHCIOPTe 4 OK 01
Tema 5.2.1. OcHOBHOe coJepKaHne 4 OK 02
buorexHosoruu | [IpakTu4ecKue 3aHATHSA: 4 OK 04
B PasBuTtne npoMeIluIeHHONW OMOTEXHOIOTHI M €€ TIPUMEHEHHUE B JKU3HU YEIIOBEKA, TOMCK U aHAIIU3 2
HPOMBIIIIEHHOC | 1y dyopmarmy U3 pa3IMUHBIX HCTOUYHNKOB (HAayuHas M ydeOHO-HayuHas JUTepaTypa, CPeicTBAa MACCOBOM
™ nHpopMmanuu, cetb UHTEpHET U ApyTHE)

Keticpl Ha aHaM3 HHGOPMALIUU O PA3BUTUH MPOMBIIUICHHOW OMOTEXHOJIOTHH (TI0 TPpyIIam)

3ammra keiica: [IpeacraBienue pe3yabTaToB PelICHHs KEHCOB (BBICTYIICHUE C TIPE3EHTAIIMEH ) 2
Tema 5.2.3. BHOTEeXHOJIOTMU U TEXHHYECKHE CHCTEMbI 4
Tema 5.2.3. OcHoBHoOE coaepxaHue 4 OK 01
buorexnosornu | [Ipakruyeckue 3aHATHS: 4 OK 02
H TEXHUYECKHE | PaspyTHe OMOTEXHOJIOTHIA C IPUMEHEHUEM TEXHUYECKUX cHcTeM (OMOMHKeHepH s, OMOMH(pOpMaTHKA, 2 OK 04
CHCTEMBI OMOHMKA) ¥ MX IIPUMEHEHHUE B )KU3HH YEJIOBEKA, TOUCK M aHAIN3 UH(POPMALIMH U3 PA3JIMYHBIX HCTOYHHKOB

(HayuHas v yueOHO-Hay4YHas TUTEpaTypa, CPeCTBA MaccoBOi nHpopMarn, cetb IHTepHET U Apyrue)

Keticpl Ha ananm3 nHGOPMALIUU O PA3BUTUN OMOTEXHOJIOTUH C TPUMEHEHHEM TEXHHUECKUX CHCTEM (110

rpynmnam)

[IpakTHueckue 3aHsTUS 3

9. DTH4eckue aceKThl OMOTEXHOJIOTHI

10. buounxenepusi, 6MonHpopmMaTrka, OMOHUKA U UX IPUMEHEHUE B )KU3HHU YEJIOBEKa
IIpomexyTouna 2
sl aTTecTALUSA JuddepeHnpoBaHHbIN 3a4eT
M0 AUCHHIIHHE
Bcero: 70




3. YCJI0OBUA PEAJINBALIUU ITPOI'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCIUIIJINH

Peanuzanus nporpamMMbl JUCHUILTMHEI TpeOyeT Hanu4us yuyeOHoro kabunera «bromorum»
O6opynoBanne yueOHOTO KabUHEeTA!

* paboune MecTa JUIsd 00YJarOIIMXCsl, CTYJJICHTOB M IIPETIOJaBaTeNs, ay ANTOPHAsT JOCKA;

* KOMIUIEKT y4eOHO-METOINYECKOH JOKyMeHTauuu (yueOHUKN 1 yaeOHbIe TOCOOUSI, KapTOUKU-3adaHus,
KOMIUJIEKTHl TECTOBBIX 3a/JlaHUH, AJIEKTPOHHAS CIPaBOYHO-ydeOHas JHUTepaTypa, MYyJIbTUMEIUIHbIC
o0yJaromue mporpaMmel);

* HarJIHBIE TOCOOUS (CXEMBI, TAOIHIIbL, H300pa3UTEeNbHBIE U HATypalbHbIE TIOCOOHS);

* aBTOPCKUN KOMIUIEKT KOMIIBIOTEPHBIX MPE3CHTALHH.

TexHudeckue cpeacTBa 00yICHUS:

- KOMIIBIOTEp, MPHHTEpP, MPOEKTOp, HporpaMMHOe obecreyeHne oOuero M MpodecCHOHANBHOTO
Ha3HAYCHHUS,

- KOMIUIEKT y4eOHO — METOJMYECKON JOKYMEHTAIIUH,

- METOANYECKHE TIOCOOHS.

HNudopmarnmonnoe obecrieueHne 00ydeHHs

OcHoBHas TUTEpaTypa:

Ilaceunnk B.B. Kamenckuit A.A. buonorms 10 xmacc y4yeOHWUK is 00mIE00pa30BaTEIHHBIX
opraam3anuii: 6a3oBbeiil ypoBeHb. M.: IIpocBemenue. 2020.

IMaceynuk B.B. Kamenckmii A.A. buonorms 11 xmacc y4yeOHMK Uit o0OmieoOpa3oBaTeIbHBIX
opraam3anuii: 6a3oBbeiil ypoBeHb. M.: IIpocBemenue. 2020.

Internet-pecypcsr:
www. window. edu. ru (EquHOE 0KHO JOCTyMa K 00pazoBaTesHBIM pecypcaM VHTepHeTa 1Mo OHoiornn).

www. nature. ok. ru (Penkue n ucdesaromnue >kuBOTHbIE POCCHE — MPOEKT DKOIOTHYECKOTO
nentpa MI'Y um. M. B. JlomoHoCOBa).



4. KOHTPOJIb U OLIEHKA PE3VJLTATOB OCBOEHUS
OBIIEOBPA30BATEJBHOI TUCHUATIIMHBI

KoHTpoib M oOLEHKa pe3ysbTaTOB OCBOCHHUS 001e00pa30BaTeIbHON
JTUCIHUIUIMHBI PACKPBIBAIOTCS Yepe3 TUCIUIUIMHAPHBIE PEe3yJIbTaThl, HAIIPABICHHBIC
Ha ¢opMUpOBaHHE OOIUX U MPO(EecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u
TEMaM CoJIepKaHMsl yueOHOro Marepuara.

Oomas
KOMIIETEHI U

Pa3znen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Paznea 1. Knerka —
CTPYKTYPHO-
(pyHkuHOHANIbHAS eIMHMLA
sKHBOT0

KonTponbnas padora
«MonekynsapHblid ypOBEHb
OpraHU3aI1H )KUBOT0»

OK 02

buonorus xak Hayka. O6mas
XapaKTEPUCTHKA KU3HH

3anosHeHre TaOIMLIbI ¢ ONMCAaHUEM
METO/I0B MHUKPOCKOIIPOBAHUS C UX
JOCTOMHCTBAMU M HETOCTATKAMHU.
3anmonHenne Tabaunbl «BKian ydeHbIx
B pa3BUTHE OMOJIOTUN

3anoyiHeHUe CPaBHUTEIBHOM TaOIUIIbI
CXOJICTBA M PA3JIMYM KHUBOTO U HE
KHBOTO

OK 01
OK 02
OK 04

CTpykTypHO-(YHKITMOHATEHAS
OpraHu3alus KJIETOK

OuenuBaemasi IMCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTanbHON KapThl 1O
KJ1acCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MPO- U IYKApUOTHUECKUX U 110
[[apCcTBaM B MUHH IpyImax
BrinonHenue u 3amuTa J1abopaTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJICTOUHBIE
BKJIIOUEHUS (KpaxMmail, KApOTUHOU I,
XJIOPOIIACTBI, XPOMOIIJIACTHI )»
[TpakTnueckoe 3anstue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB, PEKOMEHJOBAHHBIX
npernojaBaTenemM

OK 01
OK 02

CtpyKkTypHO-(YHKIIMOHATIbHBIE
(bakTOpsl HACTIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

PazpaboTka rioccapus

Pemenue 3amayd Ha onpeneneHue
[IOCJIEI0BATEIbHOCTH HYKJIEOTU/IOB,
AMUHOKHCIIOT B HOPME U B CiIy4ae
U3MEHEHUS NI0CIIEI0BATEIbHOCTH
Hykneotuaos JJHK

OK 02

OOMeH BEIIECTB U
MIPEBPAICHUE SHEPTUHU B KIICTKE

@pOHTAIBHBIN OITPOC
3arnosHeHHEe CPaBHUTEILHON TaOIUIIBI

19




XapaKTepUCTUK TUTIOB OOMEHa
BEILIECTB

OK 02
OK 04

JKU3HEHHBIA UK KIETKH.
Murto3. Meiio3

OOcykIeHne 10 BOIPOCcaM JICKIIUH
Pa3paboTka n1eHTBl BpeMEHU
KM3HEHHOTO IUKJIa

Paznen 2. Ctpoenue u
GyHKIUM opraHuzmMa

Kontponbnas padota “CtpoeHue u
(dbyHKIMM opranu3Ma’”

OK 02
OK 04

CrtpoeHue opranusma

OueHnnBaemast IUCKYCCHUS

Pa3paboTka MeHTaIbHON KapThl
TKaHEH, OPraHOB U CHCTEM OPraHOB
OpPraHu3MoOB (PaCTeHHS, )KUBOTHBIE,
YEJIOBEK) C KPAaTKOH XapaKTepUCTUKON
UX QYHKIHHA

OK 02

@OpMBI pa3sMHOKEHUS
OpPraHHU3MOB

@pOHTAIBHBIN OIIPOC

3anosiHeHHEe TaOIHITbI ¢ KPATKOM
XapaKTePUCTHKOW U TIpuMepamMu popm
Pa3MHOXKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHH, )KUBOTHBIX
U YeJIOBEeKa

Pa3paboTka 1eHTHl BpEMEHHU C
XapaKTepUCTUKOM 3TallOB OHTOTEHE3a
OTZIEJIBHOM I'PYIIION JKUBOTHBIX U
4eJI0BEKa IO MUKPOIpyIIam
Tect/onpoc

CocraBieHne KU3HEHHBIX LIUKJIOB
pacTeHu# 1o otaenam (MOXOBHUIHBIE,
XBOIIEBU/IHBIE, TAIOPOTHUKOBUTHBIE,
roJI0CEMEHHbBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACTIEAOBAHUS

Pa3paboTtka rioccapus
OpOHTANBHBIN ONPOC

Tect o Bompocam JeKIUU
Pemenue 3amau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX TPU3HAKOB IIPH
MOHO-, TU-, TIOJTUTUOPUTHOM U
AQHAIM3UPYIOUIEM CKPEIINBAHUU,
COCTaBJICHHE T€HOTUITUYECKUX CXEM
CKpELIMBaHUS

OK 01
OK 02

CreruieHHOe HaclIeJOBaHUEe
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BEPOATHOCTU BOSHUKHOBCHU A
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
CIECTUICHHOM HaCJIEOBaHHH,
COCTAaBJICHHUE I'€CHOTUIITNYECKUX CXEM
CKpEILINBaHUsI

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYHBOCTH

Tecr.

Pemenue 3amau Ha onpenenenue Tuna
MyTallM¥ IIPU niepeaade
HACJIEICTBEHHBIX IPU3HAKOB,




COCTAaBJICHUE TEHOTUIIUYECKUX CXEM
CKpPEIIUBAHUS

Pa3znen 3. Teopusi 3BoJIIOIIUA

KontponbHas padota “TeopeTudeckue
ACIEKThI HBOJIFOIIMY KU3HU Ha 3emiie”

OK 02 Hctopus 3BOIIOIIMOHHOTO ®poHTaATIBHBINA OITPOC

OK 04 y4eHust. MEKPO3BOJIIONHS PazpaboTka rioccapust TEpMUHOB
Pa3paboTka 1eHTHl BpeMEHU Pa3BUTHUS
ABOJIFOLIMOHHOT'O YUYEHHUSI

OK 02 MakposBotronus. OuenuBaemasi JTUCKYCCHS:

OK 04 Bo3HukKkHOBeHHE U pa3BUTHC HCIIOJIb30BAHUC apryMCHTOB,

JKN3HU Ha 3emuie OMOJIOTMYECKON TEPMHHOJIOTHH U

CUMBOJIMKH JUISl I0KA3aTENbCTBA
POJICTBA OPTaHHU3MOB Pa3HBIX
CUCTEMATUUYECKUX TPYIIII
Pa3paboTka neHTHl BpeMeHH
BO3HUKHOBEHUS U Pa3BUTHSI )KU3HU Ha
3emuie

OK 02 [Ipoucxoxnenue yenoBeka — ®poHTaTBHBIN OITPOC

OK 04 AQHTPOIIOTeHE3 Pa3pabotka neHTbl BpeMEeHU
MIPOUCXOXKICHUS YeJIOBEKa

Pa3nen 4. Dxojiorus

OK 01 Dkonorudeckue HakTopsl U TecT mo skoJorHYecKuM GakTopam 1

OK 02 Cpe.ibl XKU3HU cpeliaM >KM3HU OPraHHu3MOB

OK 07

OK 01 [Tomymsius, cooOrecTna, CocraBieHue cxeM KpyroBopora

OK 02 HKOCHUCTEMBI BEIECTB, HCIOJIB3Ysl MATEPUAIIBI JICKLIUH

OK 07 Pemenne npakTUKO-OpUEHTUPOBAHHBIX
pacUeTHBIX 33JaHUMN 110 IEPEHOCY
BEILIECTBA M DHEPIHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUUECKUX LIeTIeH U
nUpaMul OMOMACCHI U SHEPTUU

OK 01 buocdepa - rnodbanbHas OuenuBaemas 1UCKyccus

OK 02 HKOJIOTMYECKasi CUCTEMA Tecr

OK 07

OK 01 BiisiHMe aHTPONOT€HHBIX Tect

OK 02 daxropos Ha 6Guochepy [IpakTuueckas padora “OTX0bI

OK 04 poU3BOACTBA”

OK 07

OK 02 BnusiHue counanbHo- OueHuBaemasi JUCKYCCHUS

OK 04 3KOJOTUYECKHUX (baKTOpOB Ha BrimonHenue na60paT0pH0171 pa6OTBI Ha

OK 07 BBIOOP:

310pPOBLEC UCJIIOBCKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"BausiHue abnoTndyeckux GpakTopoB Ha
4yeJIoBeKa (HU3KUE U BHICOKHE
TeMIeparypsl)"

Paznen 5. buojiorus B ;KM3HU

3ammTa Keica: mpecTaBICHIE
PE3yJIbTATOB PEIICHHSI KEHCOB
(BBICTYIIJIEHUE C MTPE3EHTAINEH )




OK 01

buorexHonoruu B )KU3HU

BrinosHeHne keiica Ha aHajIu3

OK 02 KaKJI0TO nH(pOpMaIUK 0 HAYYHBIX JOCTHKCHHIX

OK 04 B 00J1aCTH F€HETHYECKUX TEXHOJIOTHH,
KJICTOYHOM MHXXEHEPUH, MULIEBBIX
OuoTexHONOruH (10 rpynmnam),
IPEJCTaBICHNUE PE3yJIbTaTOB PELICHUs
KEWCOB

OK 01 [TpombinenHast OuorexHosorust |BeinonHeHue keiica Ha aHaIN3

OK 02 uHpOpMALIUU O PA3BUTUU

OK 04 IIPOMBIIIJIEHHON OMOTEXHOJIOTHUH (110
rpynnam), IpeJICcTaBI€HUE Pe3yIbTaTOB
peLIEHHUs KEWCOB

OK 01 ConuanabHO-3TUYECKUE aCEKThl | BBImoIHEeHNe Kelca Ha aHaIn3

OK 02 OMOTEeXHOI0rui uH(pOopManuu 00 ITUIECKUX acIeKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpynmnam), IpeJacTaBI€HUE Pe3yIbTaTOB
peLIeHUs KEeCOB

OK 01 brorexHosoruu u TeXHu4eckue | BllonHEeHUe Kelica Ha aHaIu3

OK 02 CHUCTEMBI UH(pOpPMALUU O Pa3BUTUS

OK 04

OMOTEXHOJIOTUH C IPUMEHEHUEM
TEXHUUYECKUX CHCTEM (TI0 rpymnmnam),
IIPEJICTaBICHHUE PE3YJITATOB PEIICHUS
KEHCOB




KAJVIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

BUOJIOTUsA
Nem\m | Ne tem HaumenoBanue pa3nesioB u TeM u Kou-Bo
UX KpPaTKO€ CojepKaHue. 4acoB
1cemectp (34 yaca)

1. 1.1 | CoBpeMeHHbBIC YPOBHU OMOJIOTMUYECKUX 3HAHUM. 1

2. 1.1 | YpoBHU opraHu3anuy KMBOH MaTEPUH. 1
XUMHYECKHUM COCTAB KJIETKHU.

3. 1.2 | Knerouynas Teopwusi. 1

4, 1.2 | Ctpoenue kietok. Heknerounsie hopMbl JKU3HHU. 1

S. 1.2 | JlTaboparopHoe 3ausatue Nel.»CTpoeHue KIETKI 2

6. 1.2 | JlJabopatopHoe 3ansatue Nel.»CTpoeHue KISTKI»

1. 1.2 | [Ipaktuueckoe 3anstue Nel. Bupychbie u
OakTepuaabHbIC 3a001eBaHNsI. AHTUOMOTHKH.

8. 1.2 | Ilpaktrueckoe 3ausitue Nel. BupycHbie u 2
OakTepuaabHbIe 3a001eBaHNsI. AHTUOMOTHKH.

9. [IpakTueckoe 3ansatue Nel. BupycHble n
OakTepualibHbIC 3a00JIeBaHUsl. AHTHOMOTUKHU

10. 1.3 XpomocomHas teopusi T. Moprana. CTpoenue 1
XPOMOCOM.

11. 1.3 | HykiienHOBbIE KUCIIOTHI. 1

12. 1.3 [IpakTueckoe 3ansitue No2. Perenue 3agad Ha 2
OTIPEJICIICHNE MOCIEA0BATEIIbHOCTH HYKJICOTHIOB.

13. 1.3 | Ilpaktnueckoe 3anstue No2. Pemenne 3axay Ha
OTIpEJICIICHNE MOCIEA0BATEIIbHOCTH HYKJICOTHIOB.

14, 1.4 | [lonsarue merabonu3m. Tembl 0OMEHA BEIIECTB. 1

15. 1.4 | ®oTocuHTE3. 1

16. 1.5 | Muros. 1

17. 1.5 Meiio3. 1

18. 2.1 | MHOTOKJIETOYHBIE OpPTaHU3MBI. 1

19. 2.1 ['omeoctaz u ero mnoaaepkaHue B IpoIecce 1
KU3HEICATCIbHOCTH.

20. 2.2 | ®opmbl pa3MHOXKEHHUSI OPTaHU3MOB. 1

21. 2.2 | OmiogoTBOpeHME. 1

22. NHauBuayaibHOE pa3BUTHE OPraHU3MOB. 1

23. [TocTaMOpHOHATBHBINA EPUO/I. 1

24, OCHOBHBIE TTOHSITUS] TEHETUKHU. 1

25. 3akoHsbl I'. Mennemns 1

26. ITpaktuueckoe 3anstue No3.Pemenue 3aay. 2

21. [TpakTueckoe 3ansitue Ne3.Pemienue 3agad.

28. 3akonbl T. Moprana 1

29. HacnenoBanne npr3HaKoB, CIEIUICHHBIX C MOJIOM. 1

30. [IpakTudeckoe 3anstue No4.Pemenue 3a1ad, 2

COCTAaBJICHUEC I'CHOTHUITMYCCKHNX CXEM.




31.

ITpaktuueckoe 3anatue Ne4.Pemenue 3aaay,
COCTAaBJICHHE TEHOTUIIMYECKNX CXEM.

32. 2.6 ['eneTnka-Hayka 00 M3MEHUMBOCTH. Buibl 1
W3MEHYHMBOCTH.

33. 2.6 I'eHHBIC 1 XPOMOCOMHBIC O0JIC3HH YEIIOBEKA. 1

34. [Ipaktrueckoe 3anatueNeS. Pemenue 3a1ay Ha 2
ONPEICIICHUE TUIIA MyTallUK.
1 kypc, 2 cemectp (36 yacoB)

35. [TpakTtuueckoe 3anatueNeS. Pemienue 3a1a4 Ha
OIpeJieieHUe TUITa MyTalluH.

36. JurubpuaHoe cKkperBanue. 3akoH 1
HE3aBUCUMOTO HACJICIOBAHUS TPU3HAKOB.

37. [IepBbI€ 3BOIIOLMOHHBIE KOHIEIIIHAH. 1
DOpomonimonHas Teopus Y. JlapBuHa.

38. [omymsitusi. EcTecTBeHHBIN 0TOOD. 1

39. buonoruueckuii mporpecc. 1

40. ['unoTe3bl U TEOpUU BOZHUKHOBEHUS U Pa3BUTHS 1
JKW3HU Ha 3eMJI€.

41. OCHOBHBIE CTA/IMU AHTPOIIOTeHEe3a. 1

42. YenmoBeueckne pachl U X €IUHCTBO. 1

43. 4.1 | Cpensl obutanust oprauu3MoB. [loHsTus 1
AKOJIOTHYECKOT0 (hakTopa.

44, 4.1 | Knaccuduxaius 5K0JI0rH4ecKux (pakToOpOB. 1
[TpaBuno muaumyma FO.JIubuxa.

45. 4.2 | DKosoruyeckas XxapakTepucTuKa BUaa u 1
MOMYJISIIUH.

46. 4.2 | CoobmecTtBa 1 9kocucTeMbl. CTPYKTYpHBIE 1
DJIIEMEHTBI SKOCHCTEMBI.

47. 4.2 | IIpaktuueckoe 3ansatue Ne 6. Tpoduueckue nenu 1
u cetu. [IpaBmiio mupaMuIpl SHEPTHH.

48. 4.2 [TpakTuaeckoe 3anstue Ne 6. Tpoduueckue 1enu
u cetu. [IpaBuiio mupaMuibl SHEPTHUH.

49. 4.2 | buocdepa — xxuBasi 000J1049Ka 3eMIIH. 1

50. 4.2 | I'mobGanbHbIE SKOJIOTHUYECKHE MPOOIIEMbI 1
COBPEMEHHOCTH.

ol. 4.2 | AuTporioreHHbIe BO3ICHCTBHS Ha Onocdepy. 1

52. 4.2 | OTX0/bI MPOU3BOJICTBEHHOM C(HEpHI. 1

53. 4.2 | Ilpaktuueckoe 3anstue Ne7. IIpodeccruonanbHo- 2
OopueHTHpOoBaHHOE 3aHsATHE. OTXObI
MIPOU3BOJICTBA, KITAaCCH(UKAIIHS HA OCHOBE
dhenepaabHOrO KIacCU(UKAIIMOHHOTO KaTajora
OTXO/IOB.

o4. 4.2 | Ilpaktuueckoe 3ansatue No7. [IpodeccuonanpHo-

OpPUEHTUPOBAHHOE 3aHATHE. OTXO/bI




IMpONU3BOACTBA, KHaCCI/I(bI/IKaIII/IH Ha OCHOBEC
q)ez[epanbﬂoro KJ'IaCCI/I(bI/IKaHI/IOHHOFO KaTajora
OTXOO0B.

55. 4.2 | 310pOBBE U €TI0 COCTABIIIONINC. 1

56. 4.2 | ApanTarus opraHu3Ma 4eIoBeKa K 1
(hakTOpaMOKpY>KaroIieil Cpeibl.

57. 4.2 | Jlabopatopnoe 3ansitue Ne 2. [IpodeccrnonansHo 1
OpPUEHTHPOBAHHOE 3aHsATHE. Biusiane
abuoTruecknx GHakTOpoB Ha YEIOBEKA.

58. 4.2 | JlaboparopHoe 3ansitue Ne 2. [IpodeccronansHo 1
OpPUEHTHPOBAHHOE 3aHsATHE. Biusiane
abuoTruecknx GHaKkTOpOB Ha YEIOBEKA.

59. buoTexHon0rus Kak Hayka ¥ IpOU3BOJICTBO. 1

60. 5.1 | IIpaBuia moucka u aHaIN3a0MOIKOIOTTIECKOM 1
uH(popmarmuu.

61. 5.1 | I[Ipaktuueckoe 3ausatue Ne 8. [IpodeccronansHo 1
OpUEHTHUPOBaHHOE 3aHsATHE. AHAIN3 UHGOPMAIIUH
O HayYHBIX JIOCTHKEHUSX B 00JaCTH
TeHETUYECKUX TEXHOJIOTHA.

62. 5.1 [TpakTudeckoe 3ansatue Ne 8. [IpodeccronansHo 1
OpUEHTHUPOBaHHOE 3aHsATHE. AHAIN3 UHGOPMAIIUH
0 HayYHBIX JIOCTHKCHUSIX B 00JIACTH
TCHETHYCCKUX TEXHOJIOTHM.

63. | 5.2.1 | Pa3BuTHe MpOMBINUICHHBIX OMOTEXHOJIOTHH. 1

64. | 5.2.1 | buoTexHOIOTUN B CUCTEME TPAHCIIOPTHOM 1
MH(PACTPYKTYPHI.

65. | 5.2.1 |IIpumeHeHue OMOTEXHOJIOTHI B pa3IMYHBIX 1
cdhepax KU3HH .

66. | 5.2.2 |IIpaktuueckoe 3ansaTre Ne9.OTHUYECKHUE ACTICKThI 1
OMOTEXHOJIOTH.

67. | 5.2.3 |IIpaktuueckoe 3ansatue Nel(. «buonnxkenepus, 1
ononHpopmaTrka, OMOHHKA U UX TPUMEHEHHE B
YKU3HM YEJIOBEKA.

68. | 5.2.3 |IIpaktuueckoe 3ansatue Nel(. «buonnxkenepus, 1
onouHdopmaTuka, OMOHNKA U UX IPUMEHEHNUE B
YKU3HH YE€JIOBEKa.

69. JuddepennupoBanHblil 3a4€T. 1

/0. JudbdepennmpoBanHbIil 3a4€T. 1

Hroro. /0
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