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AHHOTAIUA
K padoyeil mporpaMmme y4eOHOW TMCIUTIIAHBI
«BHOJIOT'USD»

ukia 001meodpasoBaTeJIbHBIX AU CIUIIHH

1.1. O61acTh NPUMEHEHUS TPOrPAMMBI

[Iporpamma yueOno#t mucrurmuimasl «BUOJIOTUS» mnpennaznauena st
M3y4deHUs1 OMOJIOTUU B YUPEKICHUAX CpeaHEro nmpodhecCHOHaIBHOTO 00pa3oBaHums,
peanu3yronmx 00pa30BaTeIbHYI0 MPOTpaMMy CpeaHero o0iiero oopa3oBaHHs IO
mporpaMmam MoJATOTOBKE.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOiero
oOpa3oBaHMsi, TPEIBIBISAEMBIX K CTPYKType, COJECPKAaHUIO U pe3ysibTaram
OCBOCHHMS Y4EOHOM TUCIUTUINHBI «BHOJIOTHS, B COOTBETCTBUY ¢ PekoMeHmanusmMu
M0 OPTaHU3AIMH TOIYYCHHsI CpeHETo 001Iero oopa3oBaHus B Mpeeiax OCBOCHUS
00pa3oBaTEIbHBIX MPOrPAMM CPEIHETO MPOoQEeCcCHOHATBLHOI0 00pa3oBaHus Ha 0asze
OCHOBHOTO 00miero oOpa3oBaHuss C Yy4yeToM TpeOoBaHUN  (heaepaibHbIX
roCyJIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB M MTOTYIaeMOU CTICIIHAIBHOCTH.
1.2. MecTo0 AUCHMIUIMHBI B CTPYKType OCHOBHOW mpodecCHOHAJIbHOU
o0pa3oBaTebHOI MporpaMmmbl: O0111€00pa30BaTENbHBIN ITUKIT

B yueOnbix mnanax [MITKPC, mecto yueOHo# nucuumumabl «buonorus» — B
coctaBe 0011e00pa3oBaTeNbHbIX YYEOHBIX NUCIMIUIMH MO BBIOOPY, (HopMUpyeMbIX
u3 o0s3aTeNbHbIX TpeaMeTHbIX obnactelt ®I'OC cpennero obmiero obpasoBaHus,
s npodeccuit  CIIO  cooTBercTByromero mpoduias mpodecCHoHaIbHOTO
o0pa3oBaHUs.
1.3. Heam wu 3amaum o0meoOpa3oBaTeJbHON Y4eOHOW JMCHUIIMHBI —
TPeO0OBaHMs K pe3yJIbTaTaM 0CBOEHUS TUCIHUIJIMHBI:
OcBoenne coaepkaHus Yy4YeOHOW IUCIUIIIMHBI «buomorus» obecneunBaeT
TOCTHKEHHE 00YJAIOIIUMHUCSA CIETYIOIINX Pe3yIbTaTOB:
* IUYHOCTHBIX:
- chOpMHPOBAHHOCTh YYBCTBA TOPJOCTH M YBAKCHHSI K UCTOPHH U JOCTHKECHUSIM
OTEUECTBEHHOW OMOJIOTUYECKON HAYKH; MPEICTABICHUS O IETOCTHOW €CTECTBEHHO
- HAYYHOM KapTHUHE MUPA;
- TOHMMAaHHUE B3aUMOCBSI3M U B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HayK, HX
BJIUSIHUS HA OKPYXKAIOIIYI0 Cpely, OKOHOMHUYECKYIO, TEXHOJOTHYECKYIO,
COIIMAJIBHYIO U 3TUYECKYIO C(ephl IeITeIbHOCTH YEJIOBEKa;
- CHOCOOHOCTH HCIIOJIb30BaTh 3HAHUSI O COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHE MHpa B 00pa3oBaTeIbHON U MPOPECCHOHAILHOM JEATEIbHOCTH;
BO3MOXHOCTH HMH(QOPMALMOHHON cpeAbl sl oOecrnedyeHusl MpPOAYKTHUBHOTO
caM000pa30BaHuUs,
- BIAJCHHE KYJIbTYpPOW MBIIUICHHUS, CIHOCOOHOCTh K OOOOIIEHUIO, aHaIu3y,
BOCIIPUATHIO MH(MOPMAIIMU B 00JIACTH €CTECTBEHHBIX HAayK, MOCTAHOBKE IIEIH U



BBIOOpPY ITyTeH €€ JOCTHKEHUS B TPOPECCHOHAIBHOM cdepe;

- CIOCOOHOCTh PYKOBOJCTBOBAaThCS B CBOEH JEATEIBHOCTH COBPEMEHHBIMU
OPUHIIMIIAMU  TOJIEPAHTHOCTHU, JUajora M COTPYIHUYECTBA; TOTOBHOCTh K
B3aUMOJICUCTBUIO C KOJJIETaMU, padOTe B KOJUIEKTHUBE;

- TOTOBHOCTH MCIOJIb30BaTh OCHOBHBIE METOABI 3alUTHI OT BO3MOKHBIX
MOCJIEACTBUM aBapuil, KaTracTpod, CTUXUMHBIX OCICTBUI;

- oOnagaHue HaBblKaMu Oe3omacHO  pabOTBI  BO  BpeMsi  MPOEKTHO-
HCCIIEIOBATENIbCKON U AKCIEPUMEHTAJIbHONW JEATENbHOCTH, NMPU HCIOJIb30BaHUU
nabopaTopHOTO 000PYIOBAHUS;

- CIIOCOOHOCTh MCIIOJIb30BAaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOM
JESITeIbHOCTY U TOBCEAHEBHOW >XKU3HU JUIA COONIIOEHUS Mep MNPOPUIAKTHKU
OTpaBJICHUN, BUPYCHBIX M JIPYrHMX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBHIYEK
(KypeHus, aIkorojanu3mMa, HapKOMaHHUHM ); IPaBUJI MOBEACHUS B IPUPOJIHOM CpEIIE;

- TOTOBHOCTh K OKa3aHHIO MEPBOM MOMOIIM MPU TpaBMax, MPOCTYAHBIX U JPYTUX
3a00JIeBaHUAX, OTPABICHUAX MUIIEBBIMU MTPOTYKTaAMH;

* MeTanpeIMeTHbIX:

OCO3HaHHUE COLMAIbHOM 3HAUMMOCTHU CBOEH mpodeccuu, 0dagaHue MOTUBALIMEN K
OCYUIECTBJIEHUIO MPO(PECCHOHATILHOM €SI TENIbHOCTH;

- TIOBBIILIEHUE MHTEIUIEKTYaJIbHOTO YPOBHS B MPOLIECCE U3YUYEHUSI OMOJIOTMYECKUX
SBJICHUI; BBIAAIOIIUXCS JOCTHKEHUN OMOJIOTUH, BOLIEAIINX B O0IIEUETOBEYECKYIO
KYJbTYPY; CIOXHBIX U MPOTUBOPEUYUBBIX MyTEHl Pa3BUTHS COBPEMEHHBIX HAYYHBIX
B3IUISII0B, UAEH, TEOPUM, KOHUEMILHM, TUI0Te3 (O CYIIHOCTH U MPOUCXOXKICHUHU
’KU3HU, YEJIOBEKA) B XO7I€ pabOThI C Pa3IMUYHBIMU UCTOUHUKAMU UH(OPMAITUH;

- CIIOCOOHOCTH OPIaHU30BHIBATH COTPYAHUYECTBO €IUHOMBIIIJICHHUKOB, B TOM
YlClieé C HUCIHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH;

- CIOCOOHOCTh TOHMMATh MPUHIHUIBI YCTOMYMBOCTH W TPOTYKTUBHOCTH >KHBOU
OpPUPOIbI, TMYTH €€ W3MEHEHHs TMOJ BIMSHHEM AaHTPOIOTCHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHajH3y TJIO0AJbHBIX HKOJIOTHYECKUX MpoOem,
BOIIPOCOB COCTOSIHHUSI OKPY’KaloIIEH Cpeabl M PalMOHAIBHOIO MCIOJb30BaHUS
MPUPOJHBIX PECYPCOB;

- yMeHHE OOOCHOBBIBATH MECTO W POJIb OMOJOTHUYECKUX 3HAHWM B MPAKTUYECKOM
NESATEIbHOCTH JIFOJIEH, PAa3BUTHH COBPEMEHHBIX TEXHOJOTMH; ONPENEIATh KUBbIE
O00OBEKTHl B MPHUPOJIC; NMPOBOAUTH HAOIMIOJEHUSA 32 DKOCUCTEMAMHU C LEIBI0 UX
OMKCAHMS U BBISIBJICHUS €CTECTBEHHBIX W AHTPONIOTEHHBIX U3MEHEHH; HAaXOIUTh U
aHAIM3UPOBaATh MH(POPMAIIUIO O KUBBIX O0BEKTAX;

- CIMIOCOOHOCTb MPUMEHATHh OMOJIOTMYECKUE M IKOJIOTMYECKUE 3HAHUS JJIsl aHAJIU3a
NPUKJIAJHBIX TPOOJIEM X039UCTBEHHON JeATEIbHOCTH;

- CIOCOOHOCTh K CaMOCTOSATEILHOMY MPOBEJACHHUIO HCCIIEIOBAaHUM, MOCTAHOBKE
€CTECTBEHHO-HAYYHOTO  AKCIIEPUMEHTA, HCMOJb30BAHUIO  MH(GOPMAIIMOHHBIX
TEXHOJIOTHH JIJIs1 pEIICHNUS HayYHbIX U MPOPECCHOHATIBHBIX 33/1a4;

- CIIOCOOHOCTh K OIIGHKE 3THYECKUX aCHEKTOB HEKOTOPHIX HCCIEIOBaHUI B



o0acTu OMOTEXHOJOTHH (KIIOHUPOBaHHE, HCKYCCTBEHHOE OIIOIOTBOPEHHE);

* IpeIMeTHBIX:

- ¢(hOpMHUPOBAHHOCTD TMPEJCTABICHUN O POJU U MECTe OMOJOTUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpA; MOHUMAHUE poJM OMOJIOTUH B (POPMHUPOBAHUU KPYrozopa
1 (DYHKIIMOHAJIBLHON TPaMOTHOCTH JUIsl pELICHUS TPAKTUYECKUX 3a]1ay;

- BJIAJICHUE OCHOBOIIOJATAlOIIMMH MOHATHSAMU W TMPEACTABICHUAMH O KUBOHN
NpUPOJIE, €€ YPOBHEBOW OpraHM3alid W HBOJIOLUHU; YBEPEHHOE IOJIb30BAaHUE
OMOJIOTrMYECKON TEPMUHOJIOTHEN U CUMBOJIUKOIA;

- BJIaJICHUE OCHOBHBIMM METOJIaMH HAYYHOT'O MO3HAHUS, HCIOJIB3YEMBIMU MPHU
OMOJIOTMYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M O3KOCHUCTEM: OIMCAHHUEM,
U3MEPEHHUEM, MPOBEJACHUEM HAOIOJCHUM; BBHISBICHUE U OIICHKA aHTPOIIOTCHHBIX
W3MEHECHUN B MPUPOJE;

- copMHUPOBAaHHOCTh YMEHUU  OOBACHITH  peE3yJbTaThl  OMOJIOTHYECKUX
AKCIIEPUMEHTOB, PEIIaTh AIEMEHTapHbIE OMOJOTUYECKUE 3a/1a4H;

- chopMHPOBAHHOCTh COOCTBEHHON MO3UIIUM IO OTHOIIEHUIO K OMOJOTHYECKOMN
uH(pOpMaMK, NOJIy4aeMOl U3 Pa3HbIX UCTOYHUKOB, IN100ATbHBIM 3KOJIOTHUYECKUM
npoOjemMaM U MyTIM UX PEIICHHS.

CTpyKTypa IHAAKTHYECKUX eAMHML (TeM):

Tewma 1.buonorus kak Hayka. O0611as XapaKTepUCTHUKA KU3HU

Tema 2 CTpyKTypHO - PYHKITMOHAJIbHA ST OPTaHU3AIUS KIIETOK

Tema 3.CTpyKTypHO - QyHKIIMOHATbHBIEC (DAKTOPHI HACIIEICTBEHHOCTH

Tema 4. OOMeH BeLIECTB U MPEBPAILIEHUE SHEPTUH B KIETKE

Tema 5. JKusHeHHbIN HUKI KIIeTKU. MuTo03. Meio3

Tema 6. CTpoeHne oprannzma

Tema 7. opMbl pa3sMHOKEHUS OPraHU3MOB

Tema 8. OHTOreHE3 paCTEHHM, JKUBOTHBIX U YEJIOBEKA

Tema 9. 3aKOHOMEPHOCTH HACTIEAOBAHUS

Tema 10. CueruieHHOE HAClIeIOBAHUE TPU3HAKOB

Tema 11. 3akOHOMEPHOCTH U3MEHUYHBOCTHU

Tema 12. VcTopust 3BOJIFOIUOHHOTO YYeHUsL. MUKPO3BOIIOLUSA

Tema 13. MakposBosntonust . Bo3HUKHOBEHHE U pa3BUTHUE KU3HU HA 3eMIie
Tema 14. TIpoucxoxkaeHue 4eI0BEKAa — AaHTPOIIOTEHES

Tema 15. Dkonoruyeckue GpakTopbl U CPebl JKUIHU

Tema 16. Ilonynsaums, cooOIecTBa, SKOCUCTEMbI

Tema 17. buocdepa - rimobanpHas 3K0JIOrHYecKas CHCTeMa

Tema 18. BausiHue aHTpororeHHbIX (akTOpoB Ha Ouochepy

Tema 19. Bausinue aHTPONOTEHHBIX COLMAIIBHO - IKOJIOTHUECKUX (DaKTOPOB Ha
3I0POBbE YEJIOBEKA

Tema 20. BHOTEXHOJIOTUH B KU3HU KaXKIOTO

Tema 21. BUOTEXHOJIOTUY U TEXHUYECKUE CUCTEMBI



1.4. Koiu4ecTBO 4acoB Ha OCBOeHHMe paldodeil mporpamMmbl y4eOHOM
AUCIHUNJIMHBI:
MaKcHMallbHas yuyeOHasi Harpy3ka — 72yaca;
TeopeTnyeckoe ooyueHue — 40 4acos;
MpakTU4YeCKue paboThl — 28 4acos;
nabopatopHblie paboThl — 4 yaca.
ATTectanus — B popme auddhepeHuupoBaHHOTO 3a4eTa.

Copep:xkanue 5
1. OBIIAA XAPAKTEPUCTUKA PABOYEU ITPOI'PAMMBI
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1. OBIIASI  XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUTILIUHBI «<BUOJIOT US»

1.1. Mecto JUCHMIUIMHBI B CTPYKType€ OCHOBHOH MNpoQeccHOHaNIbHOMI
0o0pa30BaTeNbHOM MPOTrPaMMBI.

O6mieobpazoBaTenpHas aucUUILUIMHA «buosorus» u3ydaercs Ha 0a30BOM
ypoBHE B  00mieoOpa3oBaTeIbHOM  IUMKJIE€ Yy4eOHOro IJlaHA  CPEIHEro
npodeCCUOHAILHOTO  O0pa3oBaHUs U SBJISETCS  00s3aTEIBHOM  YacThIO
00111e00pa30BaTeNbHOTO IHMKJIa 00pa30BaTENbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC no cnequansHOCTIM CIIO.

TpynoemkocTs aucruiuinabl «bronorus» Ha 0a30BOM YPOBHE COCTABIISIET
72 4aca, u3 KOTOpHIX 12 YacoB BKJIHOYAeT MPO(EeCCHOHATBHO-OPUEHTUPOBAHHOE
coJlep)KaHue, yCHUIIMBarolee NpoecCHOHaIbHYIO0 COCTABIISIONLYI0 B COOTBETCTBUU
¢ ®I'OC no cneunanbHocTsIM CIIO.

[TpodeccnonanbHO-OpUEHTUPOBAHHOE  COJIEpP)KaHHWE  peanu3yercs B
NpUKIaIHOM Moayie (pasznen S5 “buonoruss B xu3HM) Ha MaTepuaie Keicos,
CBSI3aHHBIX C aHAJIM30M MHGOPMAIMH O Pa3BUTHH M MPUMEHEHHH OMOTEXHOJOTHN
o oTpacisiM Oyayiied mpodeccCuoHabHON AesITeIbHOCTH oOyuaronuxcs. Kpome
TOTO, TPO(PECCHOHATILHO-OPUEHTUPOBAHHOE COJEPKaHUE YUUTHIBAETCS B pasnene 4
“DxoJsiorus’” Mpy BHINOJHEHUH Ja0OPATOPHBIX U MPAKTUYECKUX paldOT, CBSI3aHHBIX
c Oyayieit mpoecCUOHAIBHON IEATEIbHOCThIO 00YUYarOIINXCS.

[lepuon oOydeHHUss U pacHpelesieHue MO CEMECTpaM OIpeAesieHa C YYETOM
JOTUKHU (DOPMHUPOBAHUS MPEAMETHBIX PE3YJTATOB, OOLIUX U MPOPECCUOHATBHBIX
KOMIIETCHIIUM,  MEXMPEIMETHbIX  CBA3€d €  JPYrUMHU  JAUCIUIUIMHAMHU
00111e00pa3oBaTeIbHOr0 U 00MEeNnpodheCCHOHANBHOTO IUKIOB Y4eOHOIo IlaHa B
cootBeTcTBHM ¢ OI'OC no cnenuansHoctsam CIIO.

1.2. llenu u nuaHupyeMble pe3yJIbTaTbl OCBOCHHS TUCIIUILIAHBI
Henan:

dbopMHpoBaHUE y CTYACHTOB MPEICTABICHUS O CTPYKTYpHO-(GYHKIMOHATHHON
OpraHU3allMU >KUBBIX CUCTEM PAa3HOTIO paHra Kak OCHOBBI MPHUHATHUS PEIICHUN B
OTHOUIIEHUU OOBEKTOB KUBOW MPUPOBI U B TPOU3BOACTBEHHBIX CUTYAITUSX.

3agauu JMCHUIIJIMHDI:

1) copmupoBaTh NOHUMaHUE CTPOECHMS, MHOIO0Opa3usi 1 OCOOEHHOCTEHN KUBBIX
CUCTEM  pPAa3HOTO YpPOBHA  OpraHu3alud, 3aKOHOMEPHOCTEM  MpPOTEKaHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUM B OKpPY>KarOUIEH cpeie, HeTOCTHOW HayqYHOU
KapTUHBI MUPA, B3aUMOCBSI3U M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Pa3BUTb YMCHHUA OIIPCACIIATH JKUBBIC OOBEKTHI B Impupoac; IPOBOAUTH
Ha6J'IIOII€HI/IH 3d OKOCHUCTCMaMM JId BBIABJICHHUSA CCTCCTBCHHBIX M aHTPOIIOT'CHHBIX



U3MEHEHUI, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUH,

3) chopmupoBaTh  HABBIKM  TPOBEJCHUS  MPOCTEUIIMX  OHOJOTHYECKUX
OKCIIEPUMEHTAIBHBIX HUCCIEIOBAHUN C COONIOJCGHHMEM TMpaBHI 0€30IacHOro
oOpaitieHusi ¢ 00beKTaMHu U 000PYAOBAHUEM;

4) pa3BUTb YMEHHUS HCIIOJIb30BaTh MH()OpPMALMIO OMOJIOTHUECKOro XapakTepa U3
Pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEICTBHS CBOCH NEATEILHOCTH TIO
OTHOIICHUIO K OKpY)Karollel cpene, cOOCTBEHHOMY 3/I0pPOBbIO; OOOCHOBBIBATH U
co0JIro1aTh Mephl NPOPUIAKTUKY 3a00JIeBaHUH.

6) chopmupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHUN OMOJIOTMYECKONM HAyKH U
TEXHOJIOTUM B IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA, PAa3BUTHUU COBPEMEHHBIX
MEUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA.

7) 2.2. Ilnanmpyemble Ppe3yJbTaTbl OCBOeHHSI 0011e00pa3oBaTeJbHOM
aucumInHbl B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco6oe 3HaueHue yueOHas qucuuIuiMHa «buosorus» umeet npu GOpMUPOBAHUU
HE TOJBKO OOIMX KOMIeTeHIWH. (Tabiauna 1), HO W B co3gaHuU 0a3bl IS
dbopmupoBaHus mpodeccuoHaIbHbIX KOMIIETEHIINH (Tabauia 2).



O0mme KOoMIeTEeHIINH

Taoauna 1

Kon n
HAHMEHOBaHHE
GopmupyembIx
KOMIIeTeHIIN it

[InanupyeMble pe3y/bTaThl 0CBOCHHS IMCIUNIHHBI

Oonmue

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI perieHus
3anad
mpodeCCHOHATBHON
NesITeTbHOCTH
PUMEHHUTEIBHO K
pa3TMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTbL K TpyAy, OCO3HAHHUC HCHHOCTU MACTCPCTBA,
TPYIOTIO0uE;

- T'OTOBHOCTH K aKTHBHOH ACATCIIbHOCTU TEXHOJIOTMYECKOU M
COLIMANILHOM HANpPaBIEHHOCTH, CIIOCOOHOCTh HMHHIIUAPOBATH,

[UIAaHUPOBaTh M CAMOCTOSITETIbHO  BBIMOJNHATH  TaKylo
NesITebHOCTD;
- MHTEpeC K pa3nuyHbeIM  cdepaM  npodeccHoHanbHOM
NesITebHOCTH,

OBnajieHue YHUBEPCATBbHBIMA yUEOHBIMH I1O3HABATEIHHBIMH]
ENCTBUSIMU:

a) 0a30Bble JIOTHYeCKHe IeliCTBUA:

- CaMOCTOATENBbHO  (QopMyIHpoBaTh |
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIICCTBEHHBIN MPHU3HAK WM OCHOBAHMS IS
CpaBHEHUS, KJIacCU(PUKAMKA U 000OIICHUS;

- OmpenenAaTh IETu JCATENbHOCTH, 3aJaBaTh IapaMeTphbl U
KPUTEPUHU UX JTOCTUKECHUS;

aKTyaJIu3UpOBaTh

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHUH
B CUCTEME HAy4HOTO 3HaHUS; (PYHKIIMOHATHLHOM
rPaMOTHOCTH YEJIOBEKa JIJIsl PEIICHUS JKU3HCHHBIX
npobiuewm;

c(hOpPMHUPOBAHHOCTh YMEHUS PACKPHIBATH COACPKAHHE
OCHOBOTIOJIATAI0IIUX OMOJIOTHYECKUX TEPMHUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, TKaHb, OpPTraH, OpraHu3M, BUJI,
MOMYJISIIIHSL, SKOCUCTEMa, OMOLIeH03, Onocdepa;
MeTabosm3M (0OMEH BEIEeCTB U MPEBpaICHUE
SHEPTHH ), TOMEOCTa3 (CaMOPETYJIAINs), OMOCUHTE3
0emnKka, CTPYKTypHasi OpraHU3allnsl )KUBBIX CHCTEM,
JIMCKPETHOCTh, CAMOPETYJISIIHSI, CAMOBOCIIPOU3BEICHHE
(pentpoaykius), HacIEACTBEHHOCTh, U3MEHUUBOCTb,
9HEPro3aBUCUMOCTh, POCT U PA3BUTHE, YPOBHEBAS
OpraHu3aIus;

c(OPMHUPOBAHHOCTh YMEHUS PACKPHIBATh COJIEPIKAHHE
OCHOBOITOJIATAIOIINX ONOJIOTHYECKUX TCOPHIA U
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- BBIABIIATD 3aKOHOMCPHOCTH u

PACCMATPUBACMBIX SIBJICHUAX

MMPOTUBOPCUUA B

- BHOCHTb KOPPEKTUBBI B JCSATEIbHOCTb, OLICHUBATH
COOTBETCTBUE  pE3YyJbTATOB  LIEJsAM, OLEHUBATh  PHUCKHU
MOCJIC/ICTBUM J1€ATEIbHOCTH;

- pa3BMBaThb KpeaTHMBHOE  MBIIUIEHHE [pPU  PEIIEeHUY

PKU3HEHHBIX TTPOOJIEM

0) 0a30BbI€ HCCIE0BATEIbCKHE IeHCTBUS:

- BJIQJICTh HABBIKAMH Y4YEOHO-MCCIICAOBATEIBCKON U MPOCKTHOM
e TEIIbHOCTH, HAaBBIKAMU Pa3pelIeHUs pooJiem;

- BBISIBJISITh TIPHYMHHO-CJICICTBEHHBIC CBSI3M U aKTYaIM3HUPOBATH
3aja4y, BBIJBUTATH THIIOTE3Y €€ PEIICHUS, HaXOIUTh
AQpPTryMEHTBI JUIS JIOKA3aTelbCTBA CBOUX YTBEPIKICHHM, 337aBaTh
rapaMeTpbl U KPUTCPUU PEIICHHS,

- aHAJIM3MPOBATh IIOJIYyYCHHBIC B XOJIC¢ pPCIICHUS 3ajauy
pe3yHBTaTBI, KpI/ITI/I‘IeCKI/I OLICHUBAThb nux ,Z[OCTOBepHOCTB,
HpOI‘HOBI/IpOBaTB NU3MCHCHHUEC B HOBBIX YCJIOBI/I}IX;

- YMGTB HepeHOCI/ITB 3HAHUSA B HO3HaBaTeHBHy10 n
NPaKTUYCCKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- yMETb HMHTETPUPOBATH 3HAHUSA U3 pa3HbIX IPEIMETHBIX
o0J1acTei;

- BBIIBUI'aTh HOBBIC UJICH, Hpe;[naraTL OpI/IFI/IHaHBHBIe IIoAXOAbI H
peIICHUS;

- CIIOCOOHOCTH  UX [I03HABATEIBLHOU U

COLIMAJIbHON ITPAKTUKE

HUCIIOJIB30BaHUA B

TUIIOTE3: KIIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM,
HBOJIIOLIMOHHOM, MPOUCXOKACHUS )KU3HU U YEJIOBEKA;
c(OpPMHUPOBAHHOCTh YMEHUS PACKPHIBATH
OCHOBOITOJIAraloNMue OMOJTOTHYECKHUE 3aKOHBI K
3akoHoMmepHocTH (I'. Menpens, T. Moprana, H.W.
Basunosa, O. I'ekkens, @. Miomepa, K. bapa),
TPaHUILIBI UX TIPUMEHUMOCTHU K KUBBIM CHCTEMAM;
NPUOOpPETEHUE OMBITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAy4HOT'O MTO3HAHMS, HCTIOJIB3yEMbIX B OMOJIOTHH:
HaOJIOZICHUS ¥ OTIMCAHUS )KHBBIX CHCTEM, ITPOIIECCOB U
SIBIICHUI; OpTaHU3aIUH U TPOBEICHUSI OMOIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBUKEHUS TUIIOTE3, BHISBICHUS
3aBUCUMOCTH MEXTY UCCIICTYEMbIMU BETUIMHAMU,
00BSCHEHUS TIOJIYYCHHBIX PE3yJIbTaTOB U
(GhopMyITUPOBaHUS BBIBOJIOB C UCIIOIb30BAHHEM
Hay4YHbIX MOHATUN, TEOPUHN U 3aKOHOB;
c(hOpMUPOBAHHOCTHh YMEHHUSI BBIJICIISTH CYIIECTBCHHBIC
MIPU3HAKU BUPYCOB, KJIIETOK MPOKAPUOT M 3YKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHU3MOB,
BHJI0B, OMOI€OLICHO30B U YKOCUCTEM; OCOOCHHOCTH
MIPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHHS YHEPTUHU B
KJIeTKe, (OTOCHHTE3a, INTACTUYECKOTO U
SHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
Mel03a, OTUIOJJOTBOPEHHUS, PA3BUTHS U Pa3MHOKCHHUS,
WHIUBUIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
O0pBOBI 3a CYIIIECTBOBAHKE, €CTECTBEHHOTO 0TOOPA,
BUI000pa30BaHus, TPUCIIOCOOJICHHOCTH OPTaHU3MOB K
cpenie OOuTaHwMs, BIUSHUS KOMIIOHEHTOB 3KOCHUCTEM,
AHTPOIIOT€HHBIX U3MEHEHUN B IKOCUCTEMAX CBOEH
MECTHOCTH, KPYrOBOPOTa BELIECTB U MPEBpaIllCHUE
sHEepruu B Ouocdepe;
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- cpopMUPOBAHHOCTh YMEHHS PEIIaTh OMOJIOTHUECKUE

3a/1a4M, COCTABIISITh TEHOTUITMYECKHE CXEMBI
CKPEIIMBAHUS JUTsl pA3HBIX THUIIOB HACJICIOBAHUS
MPU3HAKOB Yy OPTaHU3MOB, COCTABIISATH CXEMBI TIEpEHOCA
BEIIIECTB U PHEPTUU B IKOCHCTeMaxX (I[eTH MUTaHUs,
TIUIIEBBIC CETH)

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpeICTBa IOUCKA,
aHaIn3a u
WHTEPIIPETAIINH
UH(pOpPMALIUU 1
nH(OpMaIMOHHBIC
TEXHOJIOTUH TSI
BBITTOJIHEHUS 32144
mpodeCCHOHATBHON
NesITeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOTI'0 O3HAHMS:

- c(OPMHPOBAHHOCTb  MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOILECTBEHHOM
MPaKTUKH, OCHOBaHHOTO Ha Jasnore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpLICHCTBOBAHME S3BIKOBOW M YMTATEIBCKOW KYJIbTYpPBI
KAK CpEJCTBAa B3aWUMOJCHCTBHS MEXKIY JIOAbMU M ITO3HAHUS]

MUDa;
- OCO3HaHHE LEHHOCTH HAy4YHOU MAESITeIbHOCTH, TOTOBHOCTH
OCYIIIECTBIISATH MPOEKTHYIO U HCCJIEIOBATEIbCKYIO

e TeNIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE;
OBjnazieHWe YHUBEPCATbHBIMH y4YEOHBIMU I103HABATEIbHBIMY
ENCTBUSIMU:

B) padoTra ¢ uHpopmanueii:

- BJIaJICTh HaBBIKAMU TOJY4YeHHUS MH(QOpPMAMK U3 HUCTOYHUKOB
[PA3HBIX THUIIOB, CAMOCTOSATCIIbBHO OCYHICCTBJIATH IIOUCK, aHAJIU3,
CHUCTEMAaTH3allMI0 M WHTEPIpPETalni0 MH()OpMAIMH pPa3IHYHBIX|
BUIOB U (POPM IIPECTABICHHUS;

- CO37aBaTh TEKCTHl B pa3IM4YHBIX (¢opMmarax C Y4ETOM
HazHAueHUs WHGPOpMAMM M LEJIEBOM ayauTOpHM, BBHIOHpasd]
ONTUMANIbHYIO (hOPMY MIPEICTABICHHS U BU3YaTH3aIIH;

- OLICHUBAaTb JOCTOBCPHOCTL, JICTUTUMHOCTDH I/IH(bOpMaI_[I/II/I, €€
COOTBCTCTBUC IMPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAM;

- HCIIOJIb30BaTh cpencraa UH(POPMALIMOHHBIX 51

KOMMYHUKAIITUOHHBIX TEXHOJIOTHIl B PCHICHUUN KOTHUTHUBHBIX,

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUECKH OI[CHUBATH

uH(}OpPMAIIHIO OMOJIOTUYECKOTO COJIepXKaHus,
BKJTIOYAIOIYIO TICEBAOHAYYHBIC 3HAHMUS U3 Pa3IMYHBIX
HUCTOYHHUKOB (cpencTBa MaccoBOW — MH(pOpMAaIyH,

HAy4YHO-IIOMYJISIPHBIE MAaTepHallbl); WHTEPIPETUPOBATH,
9TUYCCKUC AaCIICKTbl COBPCMCHHBIX I/ICCJIG,Z[OBaHI/Iﬁ B
OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH; PAacCMAaTPUBATh
ro0anbHbIC 9KOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBAThH 1O OTHOIICHUIO K HHUM
COOCTBEHHYIO TIO3HUIINIO;

c(hOpMUPOBAHHOCTh YMEHHH CO37aBaTh COOCTBEHHBIC
NUCHbMEHHBIE ¥ YCTHBIE COOOIIECHUST HAa OCHOBE
Ouosornuecko  wH(pOpMANMM U3 HECKOJIBKUX
HUCTOYHUKOB, TPAMOTHO WCIIOJIb30BaTh TOHSATHITHBIN
amnmapaT OuoJI0Tun
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TpeOOBaHUN DPrOHOMUKH, TEXHUKH OE30MACHOCTH, THUTHEHHBI,
pecypcocOepexeHns, TPaBOBBIX M AITHYECKHMX HOPM, HOPM
nH(pOpMaIMOHHOW 0€30MMacHOCTH;

- BJIAJCTb HAaBbIKAMH PACIO3HABAHUA W 3allIUThI I/IH(bOpMaI_[I/II/I,
WH(OPMAIMOHHON 0€30MaCHOCTH JTHYHOCTH

OK
JddexTuBHO

B3aMOJIENCTBOBATH U

paboraTh
KOJIJICKTHBE
KOMaH/1e

04.

B
n

- TOTOBHOCTb K
CaMOOIIPEIEIICHHUIO;
-OBJIaJICHHE HaBbIKaMM y4e€OHO-HCCIEe0BATENbCKON, MPOEKTHOM]
1 COLMAIbHOU ACATEIBHOCTH;
OBi1ageHne  YHHBEPCAJIbHBIMH
mMelCTBUSAMU:

0) COBMeCTHas J1eSITeJIbHOCTh:

- MIOHMMaThb M UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U
VH/AMBUIYaJIbHOU PaboTHI;

- NPUHUMATh LEIH COBMECTHOH JEATEIBHOCTH, OPTaHU30BbIBATh
1 KOOPAMHUPOBATH ACUCTBHSA IO €€ NOCTHIKEHHUIO: COCTaBIATH
[1aH JCHUCTBUM, pacupereisaTb poJIM C y4eTOM MHEHHU
YYACTHUKOB O0CYX/IaTh pe3yJIbTaThl COBMECTHOM padoOThI,

- KOOPAMHUPOBATH M BBHIOIHATH paObOTy B YCIOBHIX PEabHOTO,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYILIECTBJISITh IO3UTUBHOE CTPAaTETMUYECKOE IIOBEACHHUE B
pa3IMYHBIX CUTYAIUSIX, MPOSBIATH TBOPYECTBO M BOOOpasKeHHE,
OBITH NUHUITMATUBHBIM

OBnagenne YHHBepCaJbHBIMHU
NEeHCTBUAMU:

) NpUHATHE ce0sl U APYTUX JIOJeH:
- IPUHUMATh MOTUBBI U apTyMEHTHI IPYI'HX JIOACH IIPU aHAIU3€
PE3yJIBTAaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO IPYTUX JIOAEH Ha OINOKY;

- pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYTroro
YEIIOBEKA

CaMOpPa3BUTUIO, CaMOCTOSATCIBHOCTH U

KOMMYHUKATHBHBIMHA

peryJIiTUBHBIMH

MPUOOPETEHUE OMbITa TPUMEHEHUSI OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHWS, WCIOIB3YEMbIX B OHOJOTHU:
HAOIIO/IEHUST ¥ ONMCAHUS KUBBIX CHCTEM, IPOIECCOB U
SIBJICHU;

NpPUOOPETEHUE OIbITa OpPraHW3allM U POBEICHUS
OMOJIOTUYECKOTO  JKCIIEPUMEHTA, BBIJIBUKEHUS
TUTIOTE3, BBISIBJICHUS 3aBUCUMOCTHU MEXIY
UCCIENYyEMBIMU BEJIMYMHAMU, 00BsICHEHUS
MOJIYYEHHBIX  pe3ylbTaToB U (OPMYJIHPOBAHUS
BBIBOJIOB C HCIIOJIB30BAHMEM HAyUYHBIX IMOHATUH,
TEOpUU U 3aKOHOB
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OK 07.
CojelicTBOBATH
COXPAHECHUIO
OKpYKarollen Cpebl,
[pecypcocOepexeHH 1o,
MPUMEHATH 3HAHUS 00
M3MEHEHUHU KJIMMara,
[TPUHIIUIIBI
OEPEKITUBOTO
MPOU3BO/ICTBA,

b pexTuBHO
eNCTBOBATE B
YpE3BhIYANHBIX
CUTYaIUAX

B 001acTH 5K0JI0r14e€CKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTH AKOJIOTMYECKOU KYJbTYpBHI,
IIOHHMMAaHUC COLIMAJIBHO-3KOHOMMUYCCKUX
MIPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM

BIIMAHUA

Cpenbl, OCO3HaHHE J100aJBHOTO xapakrepa
9KOJIOTUYECKHUX MPOOIIeM;
MJAHUPOBAHUE M OCYIIECTBICHHE  JCHCTBHI B

OKpY>KaloIllel cpelie Ha OCHOBE 3HAHUS LIeJIeH
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENpPUATHE JEUCTBUM, NPUHOCAIIUX BpeE]]
OKpYKalollleil cpee;

yMeHHe MIPOTHO3UPOBATH
DKOJOTHYECKHE  MOCJEACTBUS
JIEUCTBUI, IPEIOTBPAILIATH HX;
pacIIMpeHue OIbITa ACSITSIIBHOCTHA IKOJIOTHUYECKON
HaHpaBHeHHOCTI/I;

OBJIAJICHUE HABBIKAMHU  Yy4eOHO-HCCIEA0BATEILCKOM,

HEOIaronpusiTHIC
peIIPUHIMAEMBIX

IIPOEKTHOM U COLUATILHOM NEATEIBHOCTU

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTH TMOTYyYCHHBIE
3HaHUS U1 OOBSCHEHUS] OMOIIOTHMYECKUX IMPOIIECCOB U
SIBJICHUM, MU IPUHATUS IPAKTUYECKUX PELICHUN B
MIOBCEIHCBHOM JKHU3HH C  IEJIbI0 00ECICUCHUS
0€30MacHOCTH CBOETO  370POBbSI M 3JIOPOBBS
OKPY’KaIOIIMX JIFOJIeH, COOIOICHHs 3J0pOBOTO 00pasal
JKU3HH, HOPM TPAMOTHOTO TOBEJCHUS B OKpY)KaroIleH
MPUPOJHON Cpelie;

IIOHUMaHHe HEOOXOIUMOCTH HCIIOIL30BaHUS
NOCTHKEHUU COBPEMEHHOM onoJsIoruu U
OHMOTEXHOIOTHI IS panroHaIBLHOTO
MIPUPOIOTIOIB30BAHMS.
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Taoauna 2

IIpodeccnonabHbIe KOMIIETEHIAN *

TOKYMEHTE C TOMOIIBIO TEKCTOBOI'O IIPOLIECCOPA;

- HAXOJWTh B MHTEPHETE HCTOYHUKH UH(POPMAIIUH 10
3aJaHHON TeMe;

- HICIIOJIb30BAaTh IPOTPAMMBbI PaCIiO3HABAHUSA
CHUMBOJIOB;

- pedheprupoBaTh UCTOUHUKH HAyYHO-TEXHUYECKOTO
XapakTepa;

- COCTaBJISITh HAYYHO-TEXHUYECKUN TEKCT,
[IPUIEPKUBASICH MPABUII, IPUCYIIUX HAYYHO-
TEXHUYECKOMY CTHUIIIO.

Bun Iloka3aTesn 0cBOEHHS KOMIIETEHIIUH JucuuninHapHblie
ACATCIbHOCTH | Kogq 1 HAHMEHOBaHHE
KOMIIeTEeHIIUH
1M 1. K 1.1 Hasviku/npakmuueckuii onvim: - ymMmeHHEe pedeprupoBaTh UICTOYHUKH HAYIHO-
opopmiieHHe U |BBINONHATH BBOJ U BrInmonHATh BBOA 1 00pabOTKY TEKCTOBBIX JaHHBIX.  [TEXHHUYECKOro Xapakrepa rno temam 1.2, 1.4, 1.5, no
KOMITOHOBKA 00pabOTKy TEKCTOBBIX  |Vmenus: TeMaM paszJienos 3, 4, 5;
TEXHUYECKON TAaHHBIX - paboTaTh B COBPEMEHHOM TEKCTOBOM PEIAKTOPE; - yMeHHE 0(hOPMIISITH TEKCTOBBIE TOKYMEHTHI B
TOKYMEHTalu1 - CO3/1aBaTh, HACTPANWBATh, IPUMECHSThH CTHJIU B COOTBETCTBUU C TPEOOBAHUSIMU, H3TI0KECHHBIMU B

WHCTPYKIIUU M B METOJMYECKUX PEKOMEHIAIUSX;

- YMEHHE UCII0IL30BaTh IIPOrPaMMBbI pacIiO3HaBaHU
CHMBOJIOB JIJISl ONTUCAHUsI OOMEHHBIX TIPOIIECCOB U
npeoOpa3oBaHus TOKYMEHTOB B Pa3In4HbIe (hOpMaThI
(TembI Bcex paznesnoB) (Harpumep, Online OCR);

I1K 1.2 BBITOJHATE

- YMEHHE CO3/1aBaTh CXEMbI, Tpa(uKH, JUarpaMmbl 1

npeoOpa3oBaHKe Hasblku/npakmuieckuii onoum. MpeoOpa30BhIBATh UX B PA3JIUYHBIC BEIXOTHBIC
JIAHHBIX, CBS3AHHBIX ¢ [BBITOIHATE IPeOOPa3sOBaHNIE JAHHBIX, CBA3AHHBIX C  |hopMatkl
M3MEHEHUSIMU M3MCHCHUSAMH CTPYKTYPBI JOKYMCHTOB. - yMEHUE PEeIaKTUPOBATh U 00pabaThIBaTh
CTPYKTYpBbI Ymenusn: N300paskeHUsL.
JIOKYMEHTOB. - mpeoOpa3oBBIBATh PUCYHKH B (DOPMATEHI .png u *jpeg;

- MpeoOpa3oBBIBATh JOKYMEHT B PAa3INYHBIC

BBIXOJTHBIE ()OpPMATHI.
MK 1.3. Hasvixu/npakmuyeckuti onvim: BHITOTHATH pa3METKY |- pellieHUe MPAKTUKO-OPUECHTUPOBAHHBIX 3aJaHUI 110
BEINOTHATE pa3MeTKy U [ popMaTUpoBaHUE TOKYMEHTOB PAa3IMYHBIX pazzenaM JUCIUILIMHBI, COCTaBICHHBIX B
dbopmaTupoBaHue dbopmaToB. COOTBETCTBUH C MPOodecCHOHATBHBIMU
TOKYMEHTOB Ymenus: KOMIETEHIUSIMU
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pa3IUIHbIX opMaToB.

- OOHapY)KMBaTh U YCTPAHATH ONTMOKH Pa3METKH B
TOKYMEHTE;

- IPU/IaBaTh pa3METKE TOKYMEHTa y1000UUTaCMBbIi
CTPYKTYPUPOBAHHBIN BUJ.

K 1.4.
KonBepTupoBaTh
QHAJIOTOBbIE JJAHHBIC B
1 pPOBBHIE.

[1K 1.5 BeIinosaHATH
MOJArOTOBKY M (PPOBBIX
NTAHHBIX IS
manpHelei 00padoTKu
U apXUBHUPOBAHUS

\Hasvlku/npakmuyeckuil onvim.

KoHBepTHpOBaTH aHAIOTOBBIC JAHHBIE B IIU(POBKIC.
Ymenus.

- TOTOBUTH I'papuuecKre CXeMbI ¢ TOMOIIBIO
WHCTPYMEHTOB, NPEyCMOTPEHHBIX B Hanbojee
pacpoCTpaHEHHBIX TaKeTaX O(UCHBIX MPUITOKCHHIA,
- IOITOTABJIMBATh TPaPUIECKUE CXEMBI C TTOMOIIBIO
CIELUATM3UPOBAHHBIX BU3YAIbHBIX PEIAKTOPOB.

- BJIaJIETH CUCTEMOM OMOIOTHYECKUX 3HAHHUH,
OCHOBOIIOJIArafOIINX IMOHATHH;

- YMEHUE COCTABIISATh JJOTUYECKUE CXEMbI- KOHCTIEKThI
mo TemaMm 1.3, 1.4,1.5, 2.3, 2,4, 2.2; 10 TeMaM
pasznenos 3, 4, 5,

- YMEHHUE COCTABJISITH CXEMbI PEAKITU;

- YMEHHE CTPOUTH TpaUuECKUe CXEMBI,
OTIMCHIBAIOINE 3aBUCUMOCTh (DaKTOPOB CPEIbI 1
MPHUCTIOCOOICHHI OPraHU3MOB PA3IMIHOTO XapaKTepa,
- YMEHHUE COCTaBJISITh CXEMBI KJIIETOYHOTO IIUKJIA,
MHTO3a, Meio3a.

M 2.
MOJIrOTOBKA
nHTEephecHON

rpaduxu

[1K 2.1 Co3naBath
BU3yaJbHbIN JU3allH

\Haevblku/npakmuyeckuii onvim.

Co3aBaTh BU3YyaJbHbIN AU3alH 2JIEMEHTOB
rpauIecKOro MoJIb30BaTEILCKOT0 HHTEp(deiica.

- BJIaJIETH CHCTEMOM OMOJOIrHYECKUX 3HAHUH,
OCHOBOITOJIAratoluX MOHATUH, 3aKOHOB, TEOPUH,
MpaBUJI, 3AKOHOMEPHOCTEM;

- YMEHHE peniaTh KeUChl 0 pasjenaM JUCIUTIINHBL,
- YMEHUE BU3YaJIM3UPOBATh PE3yJIbTAThl PEIICHUS
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, KEICOB,
BBITIOJTHCHH S MHANBUIYaJTbHBIX IPOEKTOB (BUIEO

MaTepHuabl JJis
BKJIFOUCHMS B
rpaduvecKkuit
10JTb30BATEIIHCKUHM

uHTEpdeiic.

SJIEMEHTOB Ymenus.

rpaduyeckoro - co3/MaBaTh rpaduecKkue JOKYMEHTHI B ITporpaMMax
[M0JIE30BATEILCKOT0 MOJTOTOBKU PACTPOBBIX M300paKEHUN

uHTEepdeiica.

[1K 2.2. \Hasviku/npakmuyeckuil onvim.

IloaroraBanBaTh [ToaroraBnuBath rpadudecKue MaTepUalIbl s
rpadguieckue BKJTFOUCHUS B TPaQUUECKUI TTOJIH30BATEIBCKUAM

uHTEpdeiic.

Ymenus.

- CO3/1aBaTh aHUMAaI[MOHHBIC ITOCICA0BATEILHOCTH U
[pacKaJpoBKY

[POJIUKH, BUJCO-TIPE3CHTAIINH, TIPE3CHTAIIUU C
ncronb3oBanueMm MU, maketsr landing page u 1ip.)
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2. CTPYKTYPA U COAEPKAHHUE

OBIIEOBPA3OBATEJBbHOM JUCHUIIJIUHBI «Buoorus»

2.1. O0BeM IUCUUIUIMHBI U BUABI Y4eOHOI paboThI

Bua yueO6Hoi1 padoThI

Oo0BeM B yacax

O0bem o0pa3oBaTe/IbHON MPOrPAMMBI TUCHUILIMHBI 72

B T.Y.

OcHOBHOeE coJep:kaHue 72

B T. 4.

TEOpETUIECKOe 00yUeHne 40
B T.4. TPOPECCHOHATBHO-OPUECHTUPOBAHHOE COJICPIKAHME 2

[IPAKTUYECKNE 3aHATHS 28
B T.4. TPOPECCHOHATBHO-OPUCHTUPOBAHHOE COJICPIKAHME 6

1a0OpaTOPHBIE 3aHITUS 4
B T.4. TPOPECCHOHATBHO-OPUSHTUPOBAHHOE COJICPIKAHME 2

JAu¢pepeHuMpoOBaAHHBIN 3a4eT 2
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2.2. TemaTtuyeckuil IIaH M COJIEPIKAHUE TUCITUTIIMHBI

HaunmenoBanue Conep:kanue yuye0HOro marepuaja (0CHOBHOe ¥ MPodeccCHOHAIbHO-OPHUEHTHPOBAHHOE), O0beMm | @opmupyemble
pa3iesioB U TeM Ja0opaTopHble U MPAKTUYECKUE 3aAHATHS, MPUKJIATHOH MOAYJIb (PU HAJIMYMH) 4acoB | KOMIIETEHUUH
1 2 3 4

Pa3nes 1. Kierka - CTpyKTYpHO-(pYHKIMOHAJIBbHAS eANHULA 'KUBOTO 18
Tema 1.1. OCHOBHOE coJiepKaHue 2 OK2
buosiorus kak Teopernueckoe 00yueHue: 2
Hayka. Oomas CoBpeMeHHbIE 0Tpaciu ONOIOTHYeCKUX 3HaHUH. CBsI3b OMOJIOTUH C APYTUMH HAyKaMu: OMOXUMUS,
XapaKTePUCTHKA  OGuodusuka, OuoHnKa, renoreorpadus u np. Poiab u Mecto 6uonoruu B GopMUPOBaHUN COBPEMEHHOM
KH3HH HAy4YHOU KapTUHBI MUpa. Y POBHH OpraHU3alluy KUBOM MaTepun. O01as XxapakTepuCcTHKa KU3HHU, CBOIICTBA

PKUBBIX CUCTEM. XUMUYECKUN COCTaB KIIETOK
Tema 1.2. OCHOBHOE coJiepKaHue 6 OK -1
CTpyKTypHO- TeopeTnueckoe ofyuenne: 2 OK-2
¢ynkunonaabHa 1 [Kierounas reopus (T. IlIBann, M. [neiinen, P. Bupxos). OCHOBHBIE TOJIOKEHHUSI COBPEMEHHOM KIIETOYHON OK - 4
OpraHu3aNusa Teopuu. THUIIBI KJIIETOYHON OpraHU3aIui: TPOKAPUOTUUYECKUM U SyKapruoTHUeCKU. OAHOKIETOYHBIE U IK 1.1-1.2
KJICTOK MHOT'OKJIETOYHBIE OpraHu3Mbl. CTpOeHUE NPOKAPHUOTUUECKON KIETKU. CTpOEHUE 3yKapUOTUIECKON KIIETKH.

Hexerounsie GopMbl )KU3HU (BHPYCHI, OakTeprodaru)

IpakTHYeCKHE 3aHATHS: 6

1.Ctpoenue KIeTKH (pacTeHHs, )KUBOTHbIE, TPHUObI) U KJIETOYHBIE BKIIOUEHUS (KpaxMall, KApOTHHOMIBI,

XJIOPOIUIACTBI, XPOMOILIACTHI)»

2.BupycHbie u GakTepuanbHblie 3a0o01eBanus. OOIMe TPUHIHUITBI HCIIOIB30BAHNUS JIEKAPCTBEHHBIX BEIIECTB.
Tema 1.3. OCHOBHOE coJiepKaHue 4 OK -1
CTpyKTYypHO- Teoperuueckoe o0y4eHue: 2 OK-2
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(pyHKIIMOHA/IBLHBI €

XpomocomHuas Teopusi T. Moprana. CtpoeHre XpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK, TOMOJIOTUYHEIE U

IIK'1.1-1.5

(paxTopsI HErOMOJIOTMYHBIE XPOMOCOMBI, TaIJIOWAHBIN U AUTIONAHbIH Habop. Hyknennossie kucnotsl: JJHK, PHK
HACJIeICTBEHHOCT |[HAXOXJICHUE B KJIETKE, UX CTPOCHHE U (YHKIIUU. MaTpUUHBIC MTPOLIECCHI B KJIETKE: PETUIUKAIIHSI, OMOCHHTES
u Oenka, pernaparnus. [ eHeTHUECKUN KO U €ro CBOMCTBA
[pakTHYeCKHE 3aHATHS: 2
Perienue 3a1a4u Ha onpeeneHue Nocae0BaTeIbHOCTH HYKJICOTHA0B, aMUHOKHUCIIOT B HOPME U B ClTydae
M3MEHEHUS MOCie10BaTeIbHOCTH HyKieoTu 0B JTHK
Tema 1.4. OCHOBHOE colepKaHue 2 HKOIKI- 21 S
OGMeH BelecTs H Teopernueckoe o0yueHue: 2 AL
npeBpamenue [lonstue MeTa6OJ'II/13M.vACCI/IMI/IJ'ISII_[I/ISI u ,I[I:ICCI/IMI/IJ'I?II_[I\/'ISI - IB€ CTopOHvLI MeTa6OJ'II/13Ma; Tunsl oOMeHa
hHEPIHH B KJIeTKe BEIIIECTB: aBTOTPOGHBIN U TeTepoTpodHBIN, a3poOHBIN U aHadpoOHbIH. [tacTuueckuii oOMeH. DOTOCHUHTE3.
XeMOCUHTE3
Tema 1.5. OCHOBHOE coJiepKaHue 2 OK -2
UKu3HeHHbIIi NUKI [TeopeTnyeckoe oGyueHne: 2 OK -4
KkJeTKH. MuTo3.  [KietouHbIi UK, ero nepuoasl. MUTO3, €ro CTaJiuy ¥ MPOUCXOIAIINE IPOIIecChl. bruoornueckoe 3Ha4eHNE K 1.T-1.5
Meiio3 MuTO3a. Melio3 u ero craguu. [loBenenne xpomocom B Meiio3e. Kpoccunrosep. buonornyeckuil cMbici
Meno3a
Pasnes 2. Ctpoenne M GyHKIIMM OPraHU3Ma 20
Tema 2.1. OCHOBHOE colepKaHue 2 OK-2
Crpoenne Teopernyeckoe o0yueHue: 2 OK -4
OpraHu3ma MHOrOKJIETOYHbIE OpraHru3Mbl. B3anMOCBSI3b OPraHOB U CUCTEMbI OPIAHOB B MHOTOKJIETOUHOM OpTaHU3ME. NK L.1-1.5
['oMeocTa3 opraHusMa u ero noJAepkKaHue B IPOLECCE )KU3HEAEATEIbHOCTU
Tema 2.2. @opmbl  |OCHOBHOE COlepKaHHE 2 OK-2
Pa3SMHOKCHUS Teopernyeckoe o0yueHue: 2 K I.1-1.5
OPraHu3MOB Dopmbl pa3MHOKEHUSI opranu3MoB. becnonoe 1 monoBoe pazMHOkeHHe. Buibl 6€crionoro pa3MHOKEHHUS.
[TonoBoe pazmHokeHue. ['ameToreHes y sKuBoTHbIX. CriepMaroreHes U oorene3. CTpoeHHe MOJIOBBIX KIIETOK.
Oron0TBOpEHNE
Tema 2.3. OcHOBHOE coJiepKaHue 2 OK -2
Teoperuuyeckoe o0y4eHue: 2 OK -4
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OHTOorenes HauBuayatbHOE pa3BUTHE OPraHU3MOB. DMOpPUOTEHE3 U ero cTaauu. [locTaMOpHOHATBEHBIN TEPHO/. K 1.1-1.5
pacTeHui, Crasuu moCTI3MOPHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yesioBeka. [Ipsmoe u Henpsimoe pa3BHUTHE.
YKUBOTHBIX U buonoruueckoe crapeHue U cMepTb. OHTOreHe3 pacTeHU
yesi0BeKa
Tema 2.4. OCHOBHOE coJiepKaHue OK -2
3akoHOMepHOCTH  |Teopermyeckoe o0yueHue: OK -4
HACJ1e0BAHUA OCHOBHBIE TIOHATHS TCHETUKU. 3aKOHOMEPHOCTH 00pa3zoBaHus raMmeT. 3akoHbl . Mennens (MoHOTHOpHIHOE NK 1.1-1.5

1 IOTUTHOpHIHOE CKpenlBanue). BzanmoaeicTBie reHoB

IIpakTHYecKHEe 3aHATHSA:

Pemenue 3a1a4y Ha ONpeIeIeHNE BEPOATHOCTH BOSHUKHOBEHMSI HACIEICTBEHHBIX IPU3HAKOB P MOHO-, TU-,

MOJTUTUOPUIHOM U aHATTU3UPYIOIIEM CKPEIIMBAHNH, COCTABICHUE TeHOTUITUNUYECKUX CXEM CKPEIIUBAHMS
Tema 2.5. OCHOBHOE coJiepKaHue OK -1
Cueniennoe Teoperuueckoe odydyeHue: OK -2
HacJIel0BaHUe 3akonbl T. Moprauna. CuemnjieHHOe HacleI0BaHie T'eHOB, HapylLIeHue cuenieHus. Hacinenopanue npu3Hakos, NK L.1-1.5
MPHU3HAKOB CLIETVIEHHBIX C I10JIOM

IIpakTHYecKHe 3aHATHSA:

Pemenne 3amad Ha OIpENEICHHE BEPOATHOCTH BO3HHUKHOBEHHS HACIEACTBEHHBIX IPU3HAKOB IIpHU

CLICTUIEHHOM HAaCJIEI0BAaHUH, COCTaBICHUE TEHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.6. OCHOBHOE coJiepKaHue OK -1
3akoHOMepHOCTH  |Teopermyeckoe o0yueHue: OK -2
N3MEHYUBOCTH I3MEHUMBOCTh TNPU3HAKOB. BuAbl HW3MEHYMBOCTU: HACJIEACTBEHHAs W HEHACIEACTBEHHas. 3aKOH HKOIKI- 41 5

TOMOJIOTHUECKUX pPSAIOB B HacleAcTBeHHONW wu3MeHunBoctd (H.M. Baswmiio). MyranmonHas Teopus
M3MEHYMBOCTH. Buabl MyTranuii u npuyuHbl UX BO3HUKHOBeHMs. Kapuorun udenoBeka. HacnencrBeHHbIE
3a0olieBaHUs YelIOBeKa. ['€HHble M XPOMOCOMHBIE OOJIE3HM dYeloBeKa. bone3Hu ¢ HacleACTBEHHOU
[PEAPACIIONO0KEHHOCThI0. 3HAUEHHE MEIUIIMHCKON I'€HETUKHU B NMPEJOTBPAILECHNUN U JICUEHUU TeHETHUYECKUX
3a00JIeBaHUI YeI0BEKa

IIpakTHYecKHe 3aHATHSA:

Perenue 3aa4 Ha ONpPCACIICHUEC TUIla MYTAallUW MPH IEpeaavuc HACICACTBCHHBIX ITPU3HAKOB, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKPCIIUBAaHUA
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Pasnen 3. Teopusi 3Bo1ounu

Tema 3.1. UcTopust (OcHOBHOE coiepKaHue 2 OK -2
DBOJIOIHOHHOTO  [TeopeTnyeckoe oGyueHHe: 2 OK -4
yueHMusl. [TepBrie aBomonmonHbie konnenmuu (JK.b. Jlamapk, XK.JI. Broddon). DBomonmonnas teopus Y. Jlapsuna. K 1.T-1.5
MukposBomonusi (CHHTETHUYECKAs TEOPHS 3BOIOLMUN U €€ OCHOBHBIE MTOJIOKEHHS.

MuxposBomronys. [lomynsanus Kak JieMeHTapHas €IUHALA YBOTIONNH. ['eHeTnyecKne OCHOBBI SBOJIOIHY.

JneMeHTapHbIe (GaKTOPHI BOMIONMU. EcTeCTBEHHBIN 0TOOD - HANPaBIIAIOUHHA (HaKTOP IBOIIOIHH.

BuooOpa3oBaHue Kak pe3yabTaT MEKPOIBOIIOINT
Tema 3.2. OcHOBHOe coep:kaHue 2 OK -2
Makpo3BoJionus . TeopeTHyeckoe 00ydeHue: 2 OK -4
BosuukHoBenne 1 MakposBomronusi. DopMbl U OCHOBHBIE HarpaieHus MakposBoitonuu (A.H. CeBepios). ITyTu mocTimKeHUsI NK L.1-1.5
Pa3BUTHE )KU3HU HaGnosoruueckoro nmporpecca. CoxpaneHue 6MopasHooOpasus Ha 3emIie.
3emie ['MnoTe3Bl ¥ TEOPUU BO3HUKHOBEHUS J)KU3HH Ha 3emite. [losiBeHre MepBhIX KIETOK U MX YBOJOIIHSI.

[TpokaprOThI 1 DYKapuOThL. [IporCcX0XKIeHHEe MHOTOKIICTOUHBIX OPraHIM3MOB. BO3HHKHOBEHNE OCHOBHBIX

[IapCTB DYKapUOT
Tema 3.3. OCcHOBHOE cojiepKaHHe 2 OK -2
[poucxoxaenne Teopermueckoe ofyueHHe: 2 OK -4
YeJI0BeKa - AHTponoiorusi - Hayka o denoBeke. CHCTeMaTHUECKOe IOJIOKEHHE dYenoBeka. CXOJCTBO W OTIMYUS NK 1.1-1.5
aHTpoNoreHe3 YeJIOBeKa C OJKMBOTHBIMH. (OCHOBHBIE CTaauHM aHTPOIOreHe3a. OBOJIONMS COBPEMEHHOTO 4YelOBEKa.

YenoBeueckre packl M MX SIUHCTBO. Bpems u ImyTH pacceneHus yelioBeka 1o riaHere. [Ipucrnoco0ieHHOCTh

YEJIOBEKA K Pa3HBIM YCIOBUSIM CPE/IbI
Pa3nen 4. Ixkoaorus 18
Tema 4.1. OCHOBHOE colepKaHue 2 OK-1
OKkojorudeckue  TeopeTHueckoe oGyueHme: 2 OK-2
(hakTophI M cpeabl |Cpenbl OOUTAHUSI OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/YIIIHAS, TOYBEHHAS, BHYTPH OPTaHU3MCHHAsI. OK -7
PKU3HH dusnko-xuMUIecKrue 0COOEHHOCTH cpejl 0OUTaHUsI OpraHn3MoB. [IprcocoOeH st OpraHu3MOB K KU3HH B IIK 1.1-1.5

pa3HbIx cpenax. [lonsarue sxonorndeckoro paxropa. Kimaccudukanus sxonoruueckux Gpakropos. [IpaBuio e

muHnMyMma 1O. JIn6uxa. 3akon Tonepantaoctu B. llendopaa
Tema 4.2. OCHOBHOE coJiepKaHue 4 OK-1
IHonyasinus, Teoperuueckoe od0yueHue: 2 OK -2
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coo0uiecTBa, JKOJIOTHYECKasi XapaKTEPUCTUKA BUJA U MTONYJISUU. DKOJIOIHYECKasl HUIIIA BUJA. DKOJIOTHUECKUE OK-7
HIKOCHCTEMBI XapakTepUCTHKH Tonysisiiuu. CooOLIECTBa U 9KOCUCTEMBI. BrorieHo3 u ero ctpykrypa. CBA3H MEXILy K I.1-1.5
opranuzMamu B 6uoreHo3e. CTpyKTypHbIE KOMIOHEHTBI 9KOCUCTEMBI: MTPOAYLICHTbI, KOHCYMEHTHI, HK2.1-22
penyueHTsl. KpyroBopoT BemecTB ¥ MOTOK 3HEPTUH B dKocucTeme. Tpoduueckre ypoBHH
IIpakTHYecKHe 3aHATHSA:
Tpoduueckue nenu u cetu. OCHOBHBIE IOKA3aTENIN SKOCUCTEMBI. bruomacca 1 mpoayKIus. DKOJIOrHYecKHe
MUpaMUIbl YUcell, OMoMacchl M SHepruu. [IpaBuio nupamMuasl SHEPTUU.
Perienue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 MEPEHOCY BEIECTBA U SHEPTUH B
HKOCHCTEMAX C COCTaBJIEHUE TPOPUUECKHX 1ienel ¥ MupaMu OMOMacchl U SHEPTUU
Tema 4.3. OcHOBHOe cojiep:KaHne OK -1
buocdepa - TeopeTnueckoe odydeHne: OK -2
r;100a1bHasA . OK -7
buocdepa - sxuBas o6onouka 3emin. Passutne npeacrasienuit o 6uocdepe B tpynax B.M. Bepuanckoro. OK11-15
dKoJorHIecKast O6mactu 6uocdepsl U ee KOMIIOHEHTHI. JKrBOe BemecTBO Onocepsl U ero PyHKIUH. K 2.1-22
cucrema 3aKOHOMEpPHOCTH CyIIeCTBOBaHHs Ouochepbl. OcodeHHOCTH 61ochepsl Kak II00aabHOM IKOCHCTEMBL. o
Jlunamuueckoe paBHOBecre B Onocdepe. KpyroBopoTsl BelmecTB 1 OMOr€OXUMUYECKHUE ITUKIIBI.
['100aJIbHBIE HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. Bausinue |(OcHoBHOE coiepKaHue OK -1
AHTPONOreHHBIX  TeopeTHyeckoe o0yueHme: OK -2
(paxkTOpoOB Ha AHTpPOTIOTCHHBIE BO3/ICUCTBHS Ha Ouocdepy. 3arpsi3HEHHs KaK BUJI aHTPOIIOTEHHOT'O BO3/ICHCTBHUA. OK -4
onochepy AHTpPOTIOT€HHBIE BO3ICUCTBHS Ha aTMocdepy. Bo3aelicTBus Ha rugpocdepy. BozaelictBust Ha mutochepy. OK -7
AHTpPOTIOT€HHBIE BO3/ICHCTBHS Ha OMOTUYECKHE co00IIecTBa. YTIIyOJICHHO U3Y4at0TCsl OTXObI, CBA3aHHBIE C gi ;} : ;;
oIpeieIeHHON podeccueil/crnennanbHOCThIO ' '
IIpakTHYecKHe 3aHATHSA:
[TpakTryeckoe 3ausTHe «OTXOIBI IPOU3BOJCTBA»
*B ToM uHciie npodeccHOHAILHO-OPUEHTHPOBAHHOE CO/IepsKaHie MPAKTHYECKOr0 3aHATHS
[TpakTryeckoe 3ansaTHe «OTX0ABI IPOU3BOACTBAa». Ha ocHOBe (enepanbHOro KiaccupuKauoHHOTO
KaTaJlora OTXOZ0B ONPENEIATh KIacC OAaCHOCTH OTXOJI0B; arperaTHOe COCTOSHUE U (PU3NYECKYI0 popMy
OTXOJI0B, 00pa3yroIuxcs Ha pabodeM MecTe / Ha 3Tanax MpoU3BOJICTBA, CBA3AHHBIE C OIPEEICHHON
npodeccreit/crnennanbHOCThIO
Tema 4.5. Bausiame OCHOBHOE coJiepKaHue 8112 - i

TeopeTnueckoe o0yueHue:
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COLMAJIBHO-
HIKOJIOTHYECKUX
(paxkTopoB Ha
310POBbE YeJI0BEKA

3,Z[OpOBI>e U €ro COCTaBJIAIOIIHC. q)aKTOpr, IMOJIOKUTCIIBHO W OTPHHOATCIBHO BJIUAOIMIUMC HA OPraHU3M
yenoBeka. [IpoGiieMa TEXHOTEHHBIX BO3JEHCTBUN Ha 30pOBbE YEIOBEKAa (IIEKTPOMArHUTHBIE TIIOJS,
ObITOBast XUMUS, W3OBITOYHBIE IIyMbI, paAWanus W T.M.). AJanTanus OpraHu3Ma 4YelloBeKa K (akTopam
oKpyKatomel cpenbl. [IpuHImMmBl ¢GopMHUpOBaHUS 3I0pOBbecOEperaroniero mnopeacHus. Duzndeckas
AKTUBHOCTH U 310POBLC. buoxumuueckue acreKThl PAOHAJILHOTO MUTAHUA

JlabopaTopHble 3aHATHSA:

JlabopaTopnast paboTa Ha BEIOOD:

1. JTabopaTopHnast pabota «YMCTBEHHas! pabOTOCIIOCOOHOCTDY
OBnazieHUEe METOIaMH OTIPEACIICHHsI ITOKa3aTeell yMCTBEHHOM pab0TOCIIOCOOHOCTH, OOBICHEHHE
[OJIYYEHHBIX PEe3yJIbTaTOB U (HOPMYIUPOBAHKE BHIBOAOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM HAyYHBIX
[MOHSITUI, TEOPUI U 3aKOHOB

2. JJaboparopnas padota «Bnusaue abnotnyeckux (HakTopoB Ha YesIoBeKa (HU3KUE U BHICOKHE

TEMITEpaTyPhI)»

I/IBY‘-IGHI/IG MCXAaHU3MOB aJanTalu OpraHnu3mMa 4CJIOBCKA K HU3KUM H BBICOKHMM TCMIICpATypaM U OG’LHCHGHI/IG
[OJTyYCHHBIX PE3YJIbTATOB U (OPMYJIMPOBAHUE BHIBOJIOB (TMCHBMEHHO) C MCIIOJIb30BAHNEM HAYUHBIX

[TOHSATUI, TCOPUN U 3aKOHOB

OK-7
K 1.1 - 1.5
I[IK2.1-2.2

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COJIepKaHUe (ColepPKaAHue MPUKJIATHOTO MOTYJIs1)

Pa3nen 5. BuoJjsorus B ;KU3HU

Tema 5.1.
buorexHojgorum B
KH3HHU KaKI0T0

OcHOBHOe coaep:kaHue

TeopeaneCKoe COACPKAHUEC:

broTexXHONIOTHs KaKk HayKa U MPOu3BoCTBO. OCHOBHBIC HATIPABIICHUSI COBPEMEHHOM OMOTEXHOJIOTHH.
MeToasl 0norexHosorur. O0bEKTEl OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHYECKUX U T€HETUIECKUX
HKCIIepUMEHTOB. [IpaBuiia morcka u aHaM3a OMOIKOJIOTHIECKON HH(POPMAIIUU U3 PA3IUYHBIX HCTOYHUKOB
(Hay4Has 1 yueOHO-HAy4YHas JIUTEepaTypa, CPEeICTBA MACCOBOM MHpOpMaInuu, ceTb IHTEpHET u Ipyrue)

NN (&[0

IIpakTHYecKHe 3aHATHSA:

\S}

Keiicbl Ha aHanu3 HHGOPMAITUHN O HAYIHBIX TOCTHKEHUSAX B 00JIACTH TeHETUYECKUX TEXHOIOTHMA, KIETOYHOM
WH)KEHEPUH, TTUIIEBBIX OMOTEXHOJIOTHI. 3anuTa Kerca: MpeCTaBICHUE Pe3yIbTaTOB PEIICHHS KEHCOB
(BBICTYIIJIEHUE C NTPE3ECHTALINEN )

OK-1

OK-2

OK-4
K 1.1 - 1.5
I[IK2.1-2.2
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Tema 5.2.3. OCHOBHOE colepKaHue OK-1
BHOTeXHOIOTHH H  [[pakTHYeCKHe 3aHATHS: 4 OK -2
TCXHHICCKHE Pa3BuTHE OMOTEXHOJOTHH C MPUMEHCHHEM TEXHHUECKUX CHCTeM (OMOMHKECHEpHs, OMOMH(pOpPMaTHKA, 2 OK -4
CHCTEMBI OMOHMKA) M MX IIPUMEHEHHUE B )KU3HH YeJIOBEKA, TOUCK M aHAIN3 MH(POPMALUK U3 PA3IUYHBIX HCTOYHHKOB IKL1-1.5
(HayuyHast 1 yueOHO-Hay4YHas TUTEpaTypa, CPeiCTBA MaccoBOM MH(popmMarun, cetb IHTepHET u 1pyrue) HK2.1.-2.2
Kelicbl Ha aHaM3 MHQOPMALIUK O Pa3BUTUU OMOTEXHOJIOTHIA C TPUMEHEHUEM TEXHUYECKUX CUCTEM (110
rpyImmam)
3amuTa Kedica: [IpencraBienre pe3yabTaToB pelieHUs KeCcoB (BBICTYIIJICHUE C MTPE3ECHTAINECH ) 2
2
HuddepennunpBaHHbIi 3a4eT
Bcero: 72
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3.  YCJOBUSI PEAJIM3ALIMU TPOTPAMMBI
OBIIEOBPA30OBATEJIBHON TUCHUTIIMHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHAJBHO-TEXHUYECKOMY 00ecne4YeH U o

Jlist peanu3anyy mporpaMMBbl TUCIUIUIAHEI €CTh CJICTYIOIIEe:
kabuHer «buojorun», OCHAIGHHBIA O00OpyJa0oBaHHEeM: MeOenb, JI0CKa, Mell,
HaIJISIIHBIE TIOCOOUs (KOMIUJIEKTHI Y4YEOHBIX TaOJMIl, TIIAKaTOB), TEXHUYECKUMHU
CpencTBaMu OOYYEHUS: KOMIIBIOTEp C YCTPOWCTBaMHM BOCIPOU3BEICHUS 3BYKa,

MYJILTUMETUA-TIPOEKTOP C SKPAHOM. 5
MUHUMAJIbHBIN HA0OP JIJIs1 POBEICHUS MPAKTUUECKUX 3aHSITHH;
BUIMOTEKA MO pa3jieliaM U TeMaM.

3.2. UnpopmauuoHHOe o0ecnedeHne pean3auu MPporpaMmmMbl

Jlnst peanuzaniui porpaMmbl  OMOTMOTEUHBIH (DOHI WMEET TEeYaTHBIE H
AIIEKTPOHHBIE 00pa3oBaTelibHble U MH(QOPMAIIMOHHBIE PECYpPChl, PEKOMEHIOBAaHHBIC
IUIA MCTIOJIb30BaHUs B 00pa30BaTeIbHOM MPOIIECCE.

ITepeuenb yueOHBIX M3AaHUN, THTEpHET-PECYPCOB, JOIMOJHUTEILHON TUTEPATYDHI:

3.2.1. [lepeyeHb OCHOBHOM U JIONIOJHUTEIBHON JTUTEPATYPHI:

OcHOBHAag JIATEpPATYpA:

1. buonorus: yueOHUK M MPAaKTUKYM JIsi cpenHero npodeccuoHansHoro obpaszoBanus / B. H.
Apsirun [ ap.]; noxn penakumed B. H. SApeiruna. — 2-e u3n. — Mocksa: M3parenscTBo
IOpaiir, 2023. — 378 c.

JlonmoTHUTEILHAS TUTEPATYPA:

3.2.2 luTepHeT pecypcehl:

1. Jlanb: snekTpoHHO-OMOIMOTEUHas cuctema. — URL: https:ZZe.lanbook.com/

[TopTai, noCBAMIEHHBIN 3BOTIOLNHN YeNOBeKa: https:ZZantropogenez.ru/

. HayuHO-mIOmynsIpHBINA CAaUT C HOBOCTSIMH O JIOCTHXKEHHUSIX B COBPEMEHHOU
OMOJIOTHHU ¥ MEUIIMHE U MaTepuajaMy U3 HayYHBIX KYPHAJIOB:
https:ZZbiomolecula.ru/

4. ba3a 3HaHHUH 110 BCEM TEMaM OHMOJIOTHHA U MeauInHbl: http:ZZmedbiol.ruZ

CallT ¢ MUHU-JIEKIUSAMU CIICIIMATMCTOB BO BCeX 00acTsaX Hayku. EcTh

OT/ICJIbHBIC Pa3/eiibl O OMOJIOTUU U METUIIUHE:

https:ZZmedia.foxford.ruZarticlesZbiology-online

6. bubnmoreka MaTrepuanoB, KHUT U Y4€OHUKOB, CTaTeH /ISl IIKOJIBHUKOB U

cTyAeHTOoB: http:ZZhumbio.ruZ

7. Bcs ononorus: https: ZZwww.sbio .infoZ

8. DnekTpoHHBbIE 00pa30BaTEIbHBIE PECYPCHI 10 OUOJIOTHH:

https:ZZrosuchebnik.ruZmaterialZelektronnye-obrazovatelnye-resursy-po-

W

()}

biologii/?utm source=vyandex.ru&utm medium=organic&utm campaign=vya
ndex.ru&utm referrer=yandex.ru
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9. DnekTtponHble yueOHnKN U 6ectuiatabie cepBuchl LECTA:

https://lecta.rosuchebnik.ru/

10.Equnas xomnekius nudpoBbIX 00pa3oBaTeabHbIX pecypcoB: http://school-

collection.edu.ru

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS
OBIIEOEPA3OBATEJBbHOM JUCIUIIINHBI

KoHTpob 1 o1leHKa pe3ybTaToB OCBOSHUS 00IIe00pa30BaTeIbHON JUCIIUILTUHBI
PACKPBIBAIOTCS Yepe3 AUCITUTUITMHAPHBIE PE3yJIbTaThl, HAPABICHHBIE HA
dhopmupoBaHue 00X U MPo(ecCuOHATBLHBIX KOMIIETSHIIUH 10 pa3jeiaM U TeMaM

coJiepKaHus y4eOHOTO MaTepuaia.

Oo0mas Pa3zgen/Tema
KOMIIETeHIUS

T oneHOYHBIX MEePONPUATHH

IIK 1.1 - 1.5% Pazgen 1. Kaerka -
CTPYKTYPHO(PYHKIMOHATbHASI

eIUHHNIA
YKHBOI'0

KonTponbHast pabora «MonekynspHbIi
YPOBEHb OPraHU3ALIUH KUBOIO)

OK 02 buonorus kak Hayka. O01as
XapaKTePUCTHKA JKU3HH

3amoiHenne TaOMUIBLI C OMHUCAHHUEM|
METO/ZIOB MHKPOCKOIMHUPOBAHUS C MX
TOCTOMHCTBAMHU U HELOCTATKAMH.

3anosHeHue Ta0auIBl «BKiman yaeHbIxX B
pa3BUTHE OMOJIOTHUIY

3armoHeHHEe CPaBHUTENHLHON TaONHIIb]
CXOJACTBA U PAa3JIM4YMM KUBOIO W HE
PKHBOT'O

OK 01 CTpyKTypHO-(YHKIIMOHATIbHAS
OK 02 OpFaHI/ISaLII/IH KJIICTOK
OK 04

OrneHnBaeMasi JUCKYCCHS IO BOIIPOcaM
JIEKIUU

PazpaboTka MEHTaJIBHOH KapThl IO
KJIacCU(UKALUN KIJIETOK U UX CTPOCHUIO
Ha IIpO- M DYKAPUOTUYECKUX H IO
IapCTBaM B MUHU TPYIIIax

BrimonHenne W 3ammra J1abopaTOpPHBIX
pabort:

«CtpoeHune KJIICTKH (pacreHus,
DKUBOTHBIE, T'PHOBI) "
KJICTOYHBIC

BKJIIOUEHUSI (KpaxMmasl, KapOTHHOH]BI,

X IONOMTACTEL X NOMOTIITACTEL
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[IpakTnueckoe 3ansarue. IIpeacraBinenue
YCTHBIX COOOIIEHUW C TIPE3CHTAIHEH,

[OrOTOBJIEHHBIX o MIEPEYHIO
VMCTOYHUKOB, PEKOMEHI0BAaHHBIX
penoaaBaTeaemM

OK 01 CTpyKkTypHO-QYHKIHOHATIbHBIE  |DPPOHTATIBHBIN ONpOC
(akTOpB! HACTIEICTBEHHOCTH
OK 02 Pa3paboTka rioccapus
Pemenne 3agau Ha  OIpeEnECHHE
110CJIE0BAaTENbHOCTH HYKJIEOTH/IOB,
AMUHOKHUCJIIOT B HOPME U B CIyyae
N3MEHEHHUS IIOCJIEI0BATEIBHOCTH
HykieotuioB JJHK
OK 02 OOMeH BemecTB U npeBpalieHne ([OpoHTaIbHBIN OMPOC
SHEPIUHU B KJIETKE .
3aroHEHUE CpPaBHUTEIBHON TaOJINIb
XapaKTEepUCTHK TUIIOB OOMEHa BEIIECTB
OK 02 Kusnennslit  nmkn  kietkd. |OOCyXIeHHUE 10 BOIPOCaM JEKIHH
Muto3. Melio3
OK 04 Pa3paboTka JICHTBI BPEMEHH
PKM3HEHHOTO LIMKJIa
K 1.1 - 1.5%* Paznen 2. Crpoenme wu [KoutposmpHas pabora “CTpoeHue W
(GyHKUuMM opranusma byHKIMH opraHu3Ma’
K 2.1,2.2
OK 02 CtpoeHue opranuzma OueHnBaemasi JUCKYCCHUS
OK 04 Pa3paboTka  MEHTAILHOM  KapThl
TKaHEW, OpPraHoB U CHCTEM OpraHoOB
OpraHU3MOB  (pacTeHMsl, JKUBOTHBIE,
YEJIOBEK) C KPAaTKOW XapaKTEpUCTUKOMH|
ux QyHKIMIA
OK 02 DopmbI pa3MHOXkeHHUS | DPOHTAIBHBIN OIIPOC
OpPraHU3MOB 5
3amonHeHne  TaONMMIBI € KpaTKOM
XapaKTEepUCTUKOW W mpumepamu (Gopm
Pa3MHOXEHHS OPraHU3MOB
OK 02 OHTOreHe3 pacTeHUH, )KUBOTHBIX [Pa3paboTka  JIGHTBI ~ BpEeMEHH ¢
OK 04 1 4elloBeKa XapaKTEepUCTUKON ATaloB OHTOTEHE3d

OTACIBHONM  TPYNIOW  JKUBOTHBIX M|
yesIoBeKa 0 MUKPOTPYIIIaM

Tect/onpoc

CocTaBlieHHE  JKHU3HEHHBIX  IIMKJIOB
pacTeHui 1o otaenaM (MOXOBUIHEIE,
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XBOIICBUHBIE,  MMANIOPOTHUKOBUIHEIE,
rOJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIEIOBaHUS

Pa3paboTka rioccapus
DpoHTaTBHBINA OMPOC
Tect 1o Bonpocam JeKIuu

Penrenue 3amau
BEPOSITHOCTH
HaCJIECTBEHHBIX

Ha ONpeJeIeHue
BO3HUKHOBEHHUS
IIPU3HAKOB
npu
MOHO-, JH-, TIOJUTUOPUIHOM U
QHATU3UPYIOIIEM CKpELIMBaHUH,
COCTABJICHME TE€HOTUIMYECKHX  CXEM
CKPELIMBAHUS

OK 01
OK 02

CreruieHHOoE
[PU3HAKOB

HaCJICJO0BaHUC

Tecr
Pa3paboTka rioccapus

Pemenue 3amau
BEPOSITHOCTH
HAaCJI€JCTBEHHBIX

Ha OIpe/IeTICHUE

BO3HUKHOBEHHS

NPU3HAKOB

npu

Haclle/I0BaHUH,
TFEHOTUIINYECKUX  CXEM

CLICILIEHHOM
COCTaBJICHHUE
CKpEIMBAaHUS

OK 01
OK 02
OK 04

BaKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.

Permenre 3ama4 Ha ONpPENCICHHE THIIA
MYTaL[I/II/I HpI/I Hepeﬂaqe HaCJICACTBCHHBIX|
MPU3HAKOB, COCTaBJICHHE]
TCHOTUIIMYCCKUX CXEM CerH.[I/IBaHI/IH

Pasnen 3. Teopusi 3Bo/1Iounu

KontponbHast pabora ‘““Teopernueckue
ACIICKTEI DBOJIIOIMHY KU3HU Ha 3emie’”

OK 02
OK 04

Mcropust SBOJIIOIIIOHHOIO
yueHuss. MUKpOIBOIIOLUS

DpoHTaTBHBINA OMTPOC
Pa3paboTka rioccapusi TEPMHHOB

PazpaboTka JIEHTHI BpPEMEHHU pa3BUTHS
DBOJIIOLIMOHHOIO YUYEHHS

OK 02
OK 04

MakpOo3BOIIOLHS.
Bo3HukHOBEHUE U
PKHU3HU Ha 3eMiie

pa3BUTHE

OrneHnBaeMas
N CITIOJIB30BAHUC apI‘YMeHTOB,
OMOJIOTHYECKOW  TEPMHUHOJIOTHHU n
CHUMBOJIMKH JIs JOKa3aTCJIbCTBA pO,Z[CTBa
OpTraHW3MOB Pa3HBIX CHCTEMaTUYECKHX

CPYIII

JIUCKYCCHS:
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PaszpaboTka JIEHTBI BPEMEHHU
BO3SHMKHOBEHHUS M Da3BUTHS JKU3HH HA
Semie

OK 02 [IpoucxoxacHue 4yenoBeka - (DpPOHTANBHBIN ONPOC
QHTPOIIOTEHE3
OK 04 Pa3zpaboTka JICHTBI BPEMEHHU
MPOUCXOXKICHUS YeJIOBEKa
[IK1.1-1.5% Pasznen 4. Dxoorus
K 2.1,2.2
OK 01 Okonorudeckre  (aktopel U (TecT 1o 3KoMOrHYecKHM (aKTopaM WU
CpeIbl KU3HU cpeliaM >KU3HU OPTaHu3MOB
OK 02
OK 07
OK 01 [Tomynsauus, coobmrecTBa, (CocTaBiieHre cXeM KpyroBopoTa
HKOCHCTEMBI BEIIECTB, UCIOJIB3Ysl MAaTEPUATIbI JICKITUU
OK 02
OK 07 PemieHne  MpakTHKO-OPUEHTUPOBAHHBIX
pacUeTHBIX 3aJaHUM 1O IEPEHOCY
BEIIECTBA M HHEPIHU B HKOCUCTEMAX C
COCTaBJICHHE TPOPUUYECKUX Iened Hu
nupamMu OMoOMacchl U SHEPTUU
OK 01 buocdepa - riob6anpHas (OnieHnBaeMast TUCKYCCHS
HKOJIOTMYECKasl CUCTeEMa
OK 02 Tect
OK 07
OK 01 Binsaaue aHTPOIIOreHHBIX [Tect
(hakTOpoB Ha OHochepy
OK 02 [pakTuvecKas pabota “OTX0/1bI
MPOU3BOJCTBA”
OK 04 PORSBOL
OK 07
OK 02 Biusaue conranbHO-|OLIEHUBaeMas JUCKYCCHUS
HKOJIOTUYECKUX aKTOpOB  HQ .
OK 04 ¢ p BrimonHenue naboparopHoil paboThl Ha|
3I0pOBbE YETIOBEKa 5
BHIOOD:
OK 07

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",

"Bausinue aOmotmdeckux (HakTopoB Ha
yelioBeKa  (HM3KHE | BBICOKHE
TeMIepaTypbl)"
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[IK1.1-1.5% Pasznen 5. Buosorns B :xku3Hu  [3ammra Kelca: MIpPE/ICTABIICHHE
K 2.1.-2.2 pe3yJIbTaTOB peleHus KeicoB
(BBICTYIIJIEHUE C NTPE3ECHTALUEH )
OK 01 buorexnonoruu B KU3HU (BeimosiHEeHWe ~ Kelica  Ha  aHAIN3
OK 02 KaXXI0ro nH(OpMalLlUU O HAYYHBIX TIOCTH)KEHUSX B
00JacTM  TeHETHYECKUX  TEXHOJIOTHUH,
OK 04 KJIETOYHOW  WH)KCHEPHUH,  IHIIEBBIX
OMOTEXHOIOTUI (o rpyIam),
MpEJICTABICHUE PE3YyJIbTaTOB pELICHUS]
KECOB
OK 01 [IpombltieHHas OMOTeXHOJOTHs (BhITIOJTHEHWE ~— Kelica  Ha  aHam3
OK 02 nHpopmaruu 0 pa3BUTUHU
MPOMBINIUICHHOW  OMOTEXHONOTUH (110
OK 04 rpynmnam), NPEACTAaBICHHE PE3YILTATOB
pELICHHS KECOB
OK 01 ColnanbHO-3TUYECKUE aCeKThl |BhIoIHEHNE Kelica  Ha a”Ham3
OK 02 OMOTEXHOIOTHIT nHpopManuu 00 HSTHYECKHX acIeKTax
Pa3BUTHs OMOTEXHOJIOTHH (110 TpymIam),
OK 04 [IPEICTABIICHUE PE3YJIbTATOB PELICHHUS]
KECOB
OK 01 buoTexHOIOrMy U TeXHUYEeCKue |BhimosiHEHWE ~— Kelica  Ha  aHAIW3
CUCTEMBI uH(pOpMaIIUN 0 pa3BUTHSA
OK 02 OHOTEXHOJIOTHI c MPUMEHEHUEM
OK 04 TEXHUYECKUX cucTeM (10 Tpymmam),

[IPEICTABIICHUE PE3YIbTAaTOB pEIICHUS
KEHCOB
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