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PACCMOTPEHA OJOBPEHA

[MuknoBol KoMuUCCUEN MeToaudeckuM COBETOM KOJUIEKA
O6m1eo0pa3oBaTEIbHBIX, npotokos1 No4

SKOHOMHUYECKUX oT «05» mapra 2025 r.

Y TPAHCHOPTHBIX TUCUUILIAH [Ipencenarens MC: E.A. JIutBuHueBa
[TpoTokon Ne6

ot «04» depans 2025 T.

[pencenarens: A.K. Ky3pmuHa

PaGouas nporpamma paspadorana B coorBeTcTBUU ¢ PI'OC CIIO ¢ yuetom
IpUMEPHON paboyeil mporpaMmbsl 0011e00pa30BaTeIbHON y4eOHON JAMCLMILIUHBI
«buosorus» ia  npodeccHOHaIbHBIX  00pa3oBaTENbHBIX  OpPraHHU3aLUMH,
yTBEpKJIeHHOM Ha 3acenaHuu (CoBeTa, MO OLEHKE COJEpKaHHS M KayecTBa
OpUMEPHBIX  paboyux MmporpaMM  OO0IIE00pa30BaTENBHOTO U COIMAIBHO-
rymanutapHoro oopasoBanus. [Ipotokon Nel4 ot 30.11.2022. ABTtop (aBTOpCKUIt
KOJUIEKTUB) MpUMepHON mporpammbl BomxoBa Mapuna AnatonbeBHa, Kotenena
Mapus AnaronbeBHa, K.TeX.H, JlopodeeBa Mapraputa IOpbreBHa, K.T€X.H, TOIEHT,
besyeBckass ~ Banepus AuiekcanapoBHa, K.eld.H, noueHt, [llamynoa MapuHa
I'epoBHa, k.nmea.H, goueHt, Makcumenko HOnus IlaBnoBHa, IIpoBopoBa Onecs
BnagumupoBHa.

Pabouas mnporpamMma mnpenHa3HaueHa JJs CHEUUATBHOCTH CPEIHETO
npodeccronansHoro oopazoanus: 13.02.13 Dkcmiayatanus U 00Cay:KUBAHHE
JIEKTPUYECKOT0 U JIEKTPOMEXaAHNYECKOro 000py10BaHus (10 OTPaCIasiM).

Pa3padoryuk:

IOpkuna EBrenusi I'ennagbeBHa: — npenonasarens ['BIIOY «UI'TK um. M.U.
[[{agoBa»
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1. MACHOPT MPOI'PAMMBI YYEEHOM TUCIUILIUHBI Buosorus
1.1. OobaacTs NnpUMeHEHHs NPOrPaMMBbI

Pabouas mporpamMma yuyeOHOM AUCIUIUIMHBI SIBJSETCS] YaCThIO MPOTPaMMBbI
MOATOTOBKHU CIIEIUAIUCTOB cpenHero 3BeHa B cooTBerctBuu ¢ ®I'OC CIIO no
cnenuranbHocTH 13.02.13 Dkemryaranus U 00Cay:KHUBaHUE JJIEKTPHUYECKOI0 H
3JIEKTPOMEXAHUYECKOT0 000pya0BaHUA (IO OTPACJsiM), BXOJSIIEH B COCTaB
ykpynHeHHou rpynnsl 13.00.00 DJieKTpo- U Termi03HepreTuKa.

Pabouas mporpamma pazpaborana B coorBerctBuu ¢ PI'OC COO Ha
ocHoBannun @OI'OC CIIO mno cnenmampHocTH 13.02.13 JDkemayaranuss |
00cJIy:KMBaHUe YJIeKTPUYECKOT0 U IJIeKTPOMEXaHHYeCKOro 000pyaoBaHus (1o
OTpacjsiM) M C YYETOM IPUMEpPHOH HporpaMmbl 0011e00pa30BaTENbHOM
aucuumIuHel buosorus.

1.2. MecTO0 AUCHMILUIMHBI B CTPYKTYpe npogeccuoHaIbHOM
nporpammsl CITIO

VYueOHas qucruiinHa « bHoorus BXoaUT B 00111e00pa30BaTeIIbHBIN ITHKIT
y4eOHOTO IUIaHa.

1.3. Ileau u miIaHupyembie pe3yabTAThl 0CBOCHUSA TUCHMUILIMHBI

Copeprkanue mporpamMmbl yueOHOM TUCHUIITUHBL « BHoJI0orns» HanpaBIeHo
Ha JIOCTHKEHUE Pe3yJIbTAaTOB €€ U3yUeHHUs B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC
COO c¢ yuerom mnpodeccuonanpHoi HanpaBienHoctn @OI'OC CIIO o
cnerquanbHocTd 13.02.13 DkcemiryaTanus M 00Cay:KHUBAHUE JIEKTPUYECKOr0 M
3JIEKTPOMEXaHUYECKOr0 000pyA0BaHus (110 OTPACIAM).



Oco0oe 3HaueHue AUCIUILUIMHA UMEET Mpu hopMupoBaHuu U pazsutun oo1mmx (OK) koMrieTeHInii:

Oo6mmue (OK) ILnanupyemsle pe3yabTaThl 00y4eHHs
KOMIIeTEeHIIUH
Oo6mme JAucuunimHapHblie (MpeaMeTHbIe)
OK 01. B yacTu TPpyA0BOro BOCIMTAHHSA: CdopmupoBaTh 3HaHUIL O MecTe U pPOJM OHOJOTUU B
Beibupate  cnocoObl | - TOTOBHOCTh K TPYIy, OCOBHAHHE  IIEHHOCTH | CUCTEME HAayyHOTO 3HaHUSA ; (PYHKIMOHAIbHOM
pelieHus 3aJla4 | MacTepcTBa, Tpy0Jto0ue; rPaMOTHOCTM  Ye€JOBeKa [UISl pEHIeHHS  IKU3HEHHBIX
npodeccnoHanbHOM - TOTOBHOCTD K aKTHUBHOU NEeSTeNIbHOCTH | TpobaeM; cPOpMUPOBAHHOCTh YMEHHUS pacKpbIBaTh
JeSITeIbHOCTH TEXHOJIOTUYECKOM M COLMaNbHOM  HAMpaBICHHOCTH, | COJEpKAHUE OCHOBOIOJIAralONIMX  OMOJIOTHYECKUX
PUMEHUTEIHHO K | CIOCOOHOCTh MHULIMUPOBATh, IUIAHUPOBATH U TEPMHHOB ¥ TIOHATUW: >KW3Hb, KJIETKA, TKaHb, OPTaH,
pa3InYHBIM CaMOCTOSITENTFHO BBIMOJIHATH TAKyIO IE€ATEIIbHOCTB; OpraHM3M, BHJ, NOMyJSIIMsI, 53KOCHCTEMA, OHOLEHO3,
KOHTEKCTaM. - wuWHTEepec K pasnuyHbiM chepam mpodeccuoHanbHOM | Onocdepa; merabomu3M(0OMEH BEHIECTB M TPEBpAIICHUS
JIeATeITLHOCTH, SHEPTHH ),fOME0CTa3 (CaMOpeTyJsius),0MocuaTe3 Oenka,
Osaagenue YHHUBEPCAJbHBIMHU Y4eOHBIMU CTPYKTYpHasi OpraHU3aIMsl KHUBBIX CUCTEM, TUCKPETHOCTH,

MO3HABATEJbHBIMH JAeiiCTBUSIMM:
a) 6a30BbIe JIOTHYECKHE JAeiiCTBHUS:

- CaMOCTOSITENbHO (OPMYJIMPOBaTh U  AKTyalU3UpPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYLIECTBEHHBIN MPU3HAK WJIK OCHOBAHUS JUIsI

CpaBHEHHUS, KITACCU(PUKAINU U 000OIICHHS,

- OonpeacATh LEIU ACATCIBHOCTU, 3aJaBaTb IIapaMCTPhI U

KPUTCPUHU UX JOCTUKCHUA,
- BBIBJISITh 3aKOHOMEPHOCTHU U IIPOTHBOPECYH B

caMOperyJsiius, CcaMOBOCHpPOU3BeleHUE (pernpaayKius),

HACJIEJICTBEHOCTh, HM3MEHYMBOCTb, JHEPrO3aBUCUMOCTb,
POCT M pa3BUTHUE, YPOBHEBASI OPTaHU3ALINS;
c()OPMUPOBAHHOCTh YMEHHS PACKPBIBATh COJCpIKAHUE
OCHOBOIIOJIATal0IINX OMOJIOTHUYECKUX TEOPHIl U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTallMOHHOM, YBOJIOLIMOHHOM,
MPOUCXOKICHUS KU3HU YEJIOBEKA;
c(hopMUPOBAHHOCTH YMEHUS

OCHOBOIIOJIAraronme

pacKpbIBaTh




paccMaTpuBaeMBbIX SIBJICHHSIX;
- BHOCUTH KOPPEKTHBBI B JESATEIBHOCTb, OIICHUBATH
COOTBETCTBHE  PE3yJIbTATOB ILENSIX, OLEHUBATh PHUCKH
IIOCJIC/ICTBUIN NCATCIbHOCTH;

- pa3BUBaTh KpEAaTHMBHOC MBINUICHUE TIPH  PEIICHUH
KU3HEHHBIX TIPOOJIEM.

0) 0a30BbIE HCCIeA0BaATENbCKUE eCTBUS:

- BJAQJACTh HAaBbIKAMH  Y4YEOHO-HMCCIEAOBATEIILCKON |
MPOEKTHOM J1eATETHbHOCTH, HABBIKAMHU Pa3pelIeHus Mpooem;
- BBISIBIIATH MPUYUHHO-CJIEICTBEHHBIC CBSI3U u
aKTyaJIM3UpOBATh 3a7a4y, BBIIBUTATh TUTIOTE3Y €€ PelICHUS,
HAaXOJWTh  ApPTyMEHTHl  JUIS  JOKa3aTellbCTBA  CBOUX
YTBEP)KICHUM, 33]1aBaTh TapaMeTPbl U KPUTCPUH PEIICHHUS,

- aHAIM3WPOBATh TIOJYUYEHHBIC B XOJC PCIICHHUS 3aJaqd
pe3yabTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBHSIX;

- yMeTh TIEPEHOCUTh 3HAaHWUA B T[O3HABATEIBHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIILHOCTH,

- yMeTb HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEAMETHBIX
oOJacreii;

- BBIBHTaTh HOBBIC WJACH, TpeiaraTh OpPUTHHAIBHBIC
MTOAXObI U PEIICHHS;

- CHOCOOHOCTh WX WCIIOJIb30BAaHUSA B TIO3HABATCIPHOU |
COLIMATIbHON MIPAKTHKE.

OHMOJIOTHYECKHe 3aKOHBI u 3aKOHOMEPHOCTHU
(I''Mennenes, T.Moprana,H.N.Bapunosa,d.I"ekkens,d.Mro
mnepa,K.bapa),rpanuiibl UX NPUMEHUMOCTH K IKUBBIM
cUCTEMaM;

MpUOOpPETEHUE OTbITa MPUMEHEHUS OCHOBHBIX METOJOB
HAy4YHOTO T[IO3HABAHUS, HCIIOJIB3YEMBIX B OHOJIOTHH:
HAOJIOJIEHUS U OIHKCAHUS >KUBBIX CHCTEM, MPOIIECCOB U
SBJICHUI; OpraHu3allid M TMPOBEIEHUs OHOJIOrMYECKOro
SKCHEPEeMESHTa, BbIABUKEHUS TUIOTE3, BBISIBICHUSA
3aBUCHUMOCTH  MEXKIY  HMCCIEAyE€MbIMHU  BEJIIMYMHAMHU,
0OBSICHEHUS TIOJIyYEHHBIX PE3YIbTATOB U (HOPMYITUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHUEM HAYYHBIX IOHSATUN, TEOPUNA U
3aKOHOB;

c(hOPMHUPOBAHHOCTh yMEHHUSI BBIICIATH CYIIECTBEHHBIE
MpU3HAKU BUPYCOB, KJIIETOK MPOKAPHOT U 3YKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoIeHO30B U HSKOCUCTEM; OCOOEHHOCTH IPOIIECCOB
oOMeHa BeIIECTB W NPEBpAICHHs JHEPTHMH B KIETKH,
doTocuHTE3a, MIACTHYECKOTO M HHEPrHYecKoro oOMeHa,
XEMOCHUHTE3a, MUTO3a, Mei03a, OIUIO0TBOPEHUS, PA3BUTHUS
u Pa3MHOXKEHUS, WHIUBUTy AJIBHOTO pa3BUTHS
opranu3Ma(OHTOTe€He3a), OOphOBI 3a  CYyIIECTBOBAHUE,
€CTECTBEHHOTO otbopa, BH1000pa30BaHMsI,
MPUCIIOCOOTIEHHOCTH OpPraHU3MOB K cpeie OOuTaHus
BJIUSHUS ~ KOMIIOHEHTOB  JKOCHUCTEM, aHTPOMOTEHHBIX




U3MEHCHUH B 9KOCHCTEMaX CBOGH MECTHOCTH, KPyroBOpOTa
BEIIECTB U MpPEBpalleHHE YHEPTUU B Ouocdepe;

chopMUpOBAaTh yMEHHE pelIaTh OHOJOTHYECKHE 3a1auH,
COCTAaBJIATh TI'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIMBAHUA JJIA
Pa3HBIX THIIOB HACJICIOBAHUS IPU3HAKOB Y OpPraHMU3MOB,
COCTaBJIATh CXEMBI IEPEHOCA BEINECTB T OHEPIHH B

JOKOCUCTEMAX (I_IGJ'H/I IIUTaHus, IMUIICBLIC CCTI/I)

OK 02.
Hcnonb3oBaTh
COBpPEMEHHBIC
CpeacTBa
aHaJIM3a u

ITOMCKa,

WHTEPIIPETAIHS
uHpopmanuu u
WH(POPMAIMOHHBIC
TEXHOJIOTHH
BBITIOJTHEHUS

TSt
3aja4
pohecCHOHATEHOM
JCSITeIbHOCTH

B obnactu LIEHHOCTHU HAy4HOT'O MIO3HAHUS:
c(OPMHPOBAHHOCT MHPOBO33PEHHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH u

OOLIECTBEHHON IMPAaKTHKH, OCHOBAHHOTO Ha aore

KYJBTYP, CIOCOOCTBYIOIIETO OCOHAHUE  CBOETO MECTa B
MOJIUKYJIETYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM M UYUTATENbCKON KYIBTYPHBI
KaK CpeJCTBa B3aMMOJCHCTBUS MEXIY JIOABMH U TO3HAHHS
MUDA;

- OCO3HaHWE LEHHOCTH HAyYHOM NEeATEIbHOCTH, TOTOBHOCTD
OCYILIECTBIISATh MIPOEKTHYIO u HCCIIE0BATEIIbCKYIO
ACATCIBHOCTD MHAUBHUIYAJIbHO U B I'PYIIIIC,

OBaanenue
NMO3HABATEJbHBIMHY /I/iCTBUSIMH:
B) pa6ora ¢ uHdopmanmeii:

- BJIAZICTb HABbIKAMU ITOJTYYCHU L I/IH(I)OpMaI_[I/II/I U3 KICTOYHHUKOB

YHUBEPCAJIbHBIMH Y4eOHBIMH

Pa3HbIX THUIIOB, CAMOCTOATCIILHO

OCYHICCTBJIATDH ITOUCK, aHaJIn3, CUCTEMAaTHU3alluIo0 n

CdopmupoBatb
UH(pOPMALIHIO

yMEHHE KPUTHYECKH
OHOJIOTUYECKOT O

OLICHUBATh
COJICpKaHus,
BKJTIIOYAIOIIYI0 TICEBJOHAYYHBIC 3HAHUS W3 Pa3IUIHBIX
UCTOYHUKOB (CpelcTBa MaccoBOW WHGOpMAIUU, HAYIHO-
MOMyJISIPHBIE MaTepHaIbl);

HUHTCPpHOPECTUPOBATE OTHYECKUC ACICKTBI COBPEMCHHBIX
UCCIIeI0BaHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;
paccMarpuBaTh TJI00ATbHBIE HSKOJOTMYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3HUIINIO;

COOCTBEHHBIC

chopMUpOBaTh yYMEHUI CO3/1aBaTh

NMUCbMEHHBIE U YCTHBIE cooOrIeHus Ha OCHOBE
Ouosnornuyeckod MHGOPMALIMU U3 HECKOIbKUX UCTOYHUKOB

, TPaMOTHO MCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJI0TUU




UHTEpHpeTanus HHPOPMaLUU pa3iIu4YHbIX BUAOB U (HOpM
[IPEACTABIICHMUS;

- co37aBaTh TEKCTHl B PA3IMYHBIX (opMaTax C Y4YEeTOM
Ha3HaueHUs WH(POpMAIMK M LEJIEBOM ayIUTOPUHU, BHIOHpas
ONTUMAJIbHYIO (JOPMY MPEACTABICHUS U BU3YyalU3alluu;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(POPMALUH, €€
COOTBETCTBUE  IIPABOBBIM U MOPaJIbHO-3THYECKUM HOPMAaM;
- ICIOJIb30BAaTh CPEACTBA HMH(MOPMAILMOHHBIX U

KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pelieHnn
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHM3aIlMOHHBIX  3a/a4 C coOJTI0ICHUEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH 0€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHus, MIPABOBBIX u
ITUYECKUX HOPM, HOpPM HMH(POPMAITUOHHOM
0€e301acHOCTH;

- BJIaJACTb HABbIKAMH PACIIO3HABAHUA U 3alIIUThI I/IH(bOpMaI_II/II/I,
HH(I)OpMaHHOHHOﬁ 0e30macHOCTH JINYHOCTH,

OK 04.
O¢ddexruBHO

B3aUMOJIENICTBOBATh U

paboTtatb
KOJIJICKTHBE
KOMaH/1e

B
n

- TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSITEIIbBHOCTH U
CaMOOITPEAEIIEHUIO;

-OBJIaJICHHE HABBIKAMU YUE€OHO-UCCIIEIOBATEIHCKOMH,
MPOEKTHOM M COIMATIbHOM JEATEIIbHOCTH;

OBiaseHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JeHCTBUSIMM:

I') COBMECTHaA 1eITeJIbHOCTh:

- IOHUMAaTh U HUCIOJIB30BaTh MPEUMYILECTBA
KOMaHHOW ¥ UHIMBHyaJIbHON paboTHI;

[IpuoOperenust ombITa NPUMEHEHHs OCHOBHBIX METOIOB
HAayyHOrO0 TIO3HAHMS, MCIOJNb3YyEMbIX a OHMOJIOrHH:
HAOJIIOJICHUS! U OIMCAHUS JKUBBIX CHCTEM , IPOLECCOB U
SBJICHUH; OpPraHM3allUd M TNPOBEACHHUS OHOJIOrMUYECKOTrO
SKCHEPUMEHTa , BBIIBMKEHUS TUIOTE3, BBIABICHHUS
3aBUCUMOCTH  MEXJIY  HCCIEAyeMbIMH  BEJIUYUHAMH,
OOBSICHEHUS TOJyUYEHHBIX Pe3yJIbTaTOB MU (POPMHUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHUEM HAYUYHBIX IIOHATUMN, TEOPUI U
3aKOHOB




- IPUHUMATH LEeH COBMECTHOH JI€ATEIBHOCTH,
OpraHM30BBIBATb M KOOPAMHMPOBATb JACUCTBHS IO €€
JIOCTYKEHUSL: COCTABJIATHIUIAH JICUCTBUM, paCIpenesTh
pOJH C Y4eTOM MHEHHUH YYaCTHHUKOB OOCYXIATh Pe3yJIbTaThl
COBMECTHOI paboThlI;

- KOOPJIMHUPOBATH U BBIIIOJIHATH PabOTy B yCIOBHSIX
pEaIbHOTO, BUPTYAJIbHOTO ¥ KOMOMHUPOBAHHOTO
B3aHMOJICHCTBHS;

- OCYILIECTBIISATh TO3UTUBHOE CTpaTeruuecKkoe
IIOBE/ICHUE B PA3JIMYHbIX CUTYALUAX, IPOSIBIIATH TBOPUECTBO U
BOoOOpakeHue, ObITh NHUIIUATUBHBIM

OBananenue YHHMBEPCAJIbHBIMH peryJIiTUBHbIMHU
NEeHCTBUAMM:

A) NpUHATHE ce0sl U APYTUX JIOJdeH:

- IPUHUMATh MOTUBBI M apryMEHThl JAPYIUX JIIOJAEH NpH
aHaJIN3€ Pe3yJbTaTOB JIEATEIbHOCTH;

- MPU3HABATh CBOE MPAaBO U MPABO APYTHX JIIOJIeH Ha OIIHOKH;
- pa3BHBATh CIIOCOOHOCTh MOHUMATh MHP C MO3UIUH APYTOro
YeJI0BEKA;

OK 07.
CopelicTBOBaThH
COXpaHEHUIO

OKpY KaroIen Ccpepl,
pecypcocOepexeHuro,
IPUMEHSATH 3HaHUS 00
U3MEHEHUHU KJIMMaTa,

B 006s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS

- ¢(hOpMUPOBAHHOCTh IKOJIOTUYECKOIN KYJbTYpPbI, IOHUMaHHE
BIUSHUS  COLMAIBHO-DKOHOMMYECKHX  IIPOLECCOB  Ha
COCTOSIHME TPUPOAHONM M COLMAIBHON Cpeapl, OCO3HAHHE
r7100aIbHOTO XapaKkTepa 3KOJ0rMYECKUX Ipobiem;

- IUIAHUPOBAHKE U OCYILIECTBICHUE ACHUCTBUN B OKPYKAIOLICH
Cpele Ha OCHOBE 3HAHMS LEIeH YCTOMYMBOIO pPa3BUTHS

chOPMUPOBAHHOTh YMEHUS TMPUMEHSTh IOTYYCHHBIE
3HaHUS JJIs1 OOBSCHEHHsS] OMOJIOTHYECKUX IPOIECCOB U
SBJICHUM, HJI1 TPUHATHS  TPAKTHYECKUX PEHICHUH B
IIOBCEIHEBHOM JKM3HHU C LIENBI0 00ecIieueHuss 0e30IMacHOCTH
CBOETO 3JIOPOBBS M 370POBBS  OKPY>KAIOLIUX JIOJIEH,
coOIOICHHSI 37J0POBOTO 00pasa KU3HH, HOPM TPAMOTHOTO
IIOBEJICHUS B OKPY KAIOIIEH MPUPOJHON Cpele; IOHMMaHue

9




HPUHIUIIBL
OepeKIMBOTO
IIPOU3BO/ICTBA,
3 PEeKTHBHO
JIEICTBOBATH
Ype3BbIYaHbIX
CUTYyaLMsIX

YeJI0BEUECTBA; AKTUBHOE HENPUSITHE ACUCTBUM, TPUHOCSIIHUX
BpEJl OKPYKAKOLIEH CpELE;

- YMCHHC IIPOIrHO3UPOBATH H€6HaFOHpI/I$ITHBIe 3KOJIOTHYCCKHUEC
nocCJaCACTBUA NPCAIIPUHHUMACMBIX HeﬁCTBHﬁ, npeaoTBpamarb
170

- paCInPpCHUC ONbITA ACATCIIBHOCTHU IKOJIOTHIECKOM
HAIPAaBJIEHHOCTH;

- OBJAJEHUE  HAaBBIKAMHU  y4eOHO-HCCIIEOBATEIbCKOM,
MIPOEKTHOMN M COLUATIbHOM JESITEIbHOCTH;

HEOOXOIMMOCTH
COBPEMEHHOMN

HUCIIOJIb30BaHUA JOCTIDKEHUI

ouoorui HU  OMOTEXHOJIOTUI

pauoOHaJIBbHOI'O NPpHUPOAOIIOJIb30BaAHUA

JIIA

10




1.4. Koan4ecTBO 4acoB HA OCBOE€HHUE NMPOTrPaMMBbl Y4eOHOM
AMCIUATLTHHBI

O6bem 00pa3oBaTeNbHOM MPOrpaMMbI_72 yaca, B TOM YHCJIE:

- yueOHBIX 3aHATHI_70 4YacoB, B TOM 4YHCJIE Ha TMPaKTHUYECKHE,
nabopaTopHbIe 3aHATHS U KOHTPOJIbHBIE pa00Thl_ 34 yaca;

- Ha IPOMEXKYTOUHYIO aTTECTALUIO_2 Yaca.
2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUIIJIMHBI

2.1. O0beM AUCHMILNIMHBI U BHABI y4eOHOH PadoThI

Buabl yueOHOM padoThI Ob6bem B
yacax

O06bem 00pa3oBaTeIbHOI NPOrPaMMBbI JUCHUILIMHBI 72

B T.4.:

OcHOBHOE coJiep:KaHue 70

B T.4.:

TEOpEeTUYECKOe OOyICHHE 36
NPAKTUYECKUE 3aAHATUSA 24

B T.4. MPO(ECCHOHATbHO-OPUEHTUPOBAHHOE CO/ICPIKAHUE 10
nabopaTopHbIE 3aHATUSA 4

B T.4. IPO(ECCUOHATIbHO-OPUEHTUPOBAHHOE COICPKAHHE 2
KoHntposnbHas pabdorta 6
IIpomexyTounast arrecraums: AU epeHIHPOBAHHBIN 3a4eT 2
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2.2. Temarnuyeckuil VIAaH U COAEPKAHUE TUCHHUILIIMHBI

HanmenoBanue pa3jieiioB 4 TeM Homep Coaep:xanue yueOHOro Matepuana (0CHOBHOE H Oo0bem | Koabl koMnereHumi,
y4eOHOro npogeccnoHaIbHO-OPHEHTHPOBAHHOE), JIA00PATOPHbIE U 4acos ¢opmupoBanuio
3aHATHSA NPaKTHYeCKHe 3aHATHS, IPUKJIATHON MOAYJIb (IIpH KOTOPBIX CIIOCOOCTBYET

HAJMYHUH) 3J1eMEeHT NMPOrpaMmMbl
1 2 3 4 5
OCHOBHOe co/Iep:KaHue
Cemectp Ne 1 34
Paznen 1. Kierka-cTpyKTYpHO-PYHKIMOHAJIbHAA eIMHUIA KUBOTO 18
Tema 1.1. Bbuomoruss kak Hayka. Cojeprkanue yueOHOro MaTepuasa 2
OO0m1as XxapakTepucTUKa KHU3HU 1 CoBpeMeHHBbIE OTpacau OHOJOrHYecKUX 3HaHWil. CBs3b 2
OMOJOrMM C JpYrMMHM HayKaMu: Ouoxumus, Ouodusuka, OK 02
O6uonuka, resoreorpadus m ap. Ponp m mecro Ouonoruu B
(hopMHUPOBAHNUN COBPEMEHHOI HAyYHOI KapTUHBI MUpa. Y POBHU
opranuzanuii xuBoi Mmarepun. OO1Iast XapakKTepUCTHKA JKU3HU,
CBOMCTBA KUBBIX CUCTEM.
XHUMHYECKUH COCTAB KJIETOK.
Tema 1.2. CrpykTypHO- Copnepxanue yueOHOro Marepuasia 6
byHKIIMOHATTBbHAS OpraHu3anus 2 Kaerounasn Tteopusi (T.1lIBann, M.Illnelinen, P.Bupxos). 2 OK 01
KJIETOK OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KJIETOYHOM Teopuii. Tumel OK 02
KJIETOUHOU OpraHM3alHH: IIPOKAPUOTHYECKUI " OK 04
JyKapuoTH4ecKuil. OJHOKIETOYHBIE M  MHOTOKIETOYHBIC
opranu3msel. CTpoeHus: NMpokapuoTHUecKor KieTku. CTpoeHue
3YKaApUOTHUYECKON KIIETKH.
Hexkserounsle ¢GopMmbl )KU3HU(BUPYCHI ,0akTeprodaru)
3 Jlabopatopnoe 3anstue Ne 1. IlpuoOpereHus omnbiTa 2

NPUMCHCHUA TCXHUKHU MHUKPOCKOIHWPOBAHUA NPU BBIIIOJIHCHUUA
nabopatopHbix pabot: JlaGoparopnas pabora «CtpoeHune
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KJIETKU (pacTeHusl, ’KUBOTHBIE, TPHObI) U KJICTOYHBIE BKIIIOUEHUS
(KkpaxMazn, KapOTHHOMbI, XJIOPOIUIACTBI, XPOMOILIACTHI)».
[ToaroroBka MuUKpoOMpenaparoB, HaOIIOJEHHE C IOMOIIBIO
MHUKPOCKOTA, BBISBICHUE Pa3IMUMid MEXAYy  HU3y4aeMbIMU
o0bekTamu, GOPMHUPOBAHNE BHIBOJIOB.

IIpakTnyeckoe 3ansitue Ne 1. BupycHble n OakTepuanbHble
3a00J1eBaHMUs. OO0uue IIPUHLIAIIBI UCIIOJIb30BaHUs
JeKapcTBeHHbIX  BemecTB.  OCOOEHHOCTH  IPUMEHEHHUS
anTuObuotukoB. IlpeacraBnenus YCTHBIX COOOLIEHUH C
MIPE3EHTALMEN, IOATOTOBIECHHBIX 110 [IEPECEUYECHUIO HCTOYHUKOB,
PEKOMEHIOBAHHBIX IIPENIOAABATEIEM.

Tema 1.3. CrpykTypHO-
(yHKIIMOHATLHBIE (hakTopsI

HaCJICACTBCHHOCTH

Cojeprkanue yueOHOro MaTepuasa

N

XpomocomHas Teopusi T. Moprana. CtpoeHue XpoMOCOM.
XpOMOCOMHBIN Habop KJIETOK, TOMOJIOTUYHBIE u
HErOMOJIOTMYHBIE XPOMOCOMBI, TalUIOMIHBI W JUIIOWJHBIN
Habop. Hyxnewnoswie xucnotsl: JIHK, PHK naxoxnenue B
KJIETKe, UX CTpoeHHe M (yHKIUH. MaTpuyHbIe MPOLECCH B
KJIEeTKe:  peruldkanus, OuocuHTe3  Oeika,  peraparms.
T'eneTnyeckuii KOO U €ro CBOMCTBA.

IIpakTnyeckoe 3ausitue Ne 2. PemeHre 3a7a4 Ha ONIpeIeIeHUE
MOCJIeI0BATENIbHOCTH HYKJIEOTUAOB, aMUHOKUCIIOT B HOPME U B
CJIydae U3MEHEHHUsI MOCJIeIOBaTeNbHOCTH HyKieoTn10B JJHK

OK 01
OK 02

Tema 1.4. OOMeH BelEeCTB
MPEBpAICHUE YHEPTUU B KIICTKE

u

CopepxaHnue yueOHOTO MaTepualia

[onsitue MeTa00aM3M. ACCUMWISIIIUS U JUCCUMUIISIUS — JIBE
CTOPOHBI MeTabonm3Ma. TuIbl 0OMEeHa BEIIEeCTB: aBTOTPOQHBIH
U TeTepoTpodHbIiA, adpoOHbIN U aHa’dpoOHBIA. [InacTuueckuii
oOMmeH. doTocuHTe3. XEeMOCHHTES.

OK 02

CopepxaHue yueOHOT0O MaTepuaia
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Tema 1.5. JKu3zHeHHBIN IUKIT KIETKH. 8 Kuerounblii umki, ero mepuoabl. MuWTO3, €ro craiuu u 2 OK 02
Murto3. Meiio3 MPOUCXOAAIINE Mpolecchl. buosornueckoe 3HaUeHUE MHUTO3a. OK 04
Meito3 u ero craauu. lloBemenwe XpoMocoM B MeHo3e€.
Kpoccunrosep. buosornueckuii cMbICIL.
KoHnTtponbhas pabota 9 KonrTpoabnas padora Ne 1. MosekysipHblii  ypOBEHb 2
OpraHM3al1H )KUBOTO
Pa3nea 2. Ctpoenne pyHKIMHN U OPraHu3Ma 20
Tema 2.1. CtpoeHue opranmzma Copnepxkanne yueOHOro MaTepuasa 2
10 MHOroKkJ1eTO4YHbIe OpraHusMbl. B3auMoCBA3b OpraHoB H 2
CHUCTEMBI OPraHOB B MHOT'OKJIETOYHOM OpraHU3ME. OK 02
I'omeocTras opranusmMa M €ro noJAEpXKaHUE B Ipolecce OK 04
KU3HECSTEIIbHOCTH
Tema 2.2. ®opmbl pa3MHOKEHUS CopepxaHue yueOHOTO MaTepualia 2
OpraHUu3MOB 11 @®opMbl pa3sMHOKeHHsI OpPraHmu3sMoB. becronoe u mojoBoe 2 OK 02
pa3MHOXXeHHe. Bupl 6ecrnonoro pa3MHOKEHUS.
[TonoBoe  pasmHOoxkeHus. [‘ameroreHes 'y  JKUBOTHBIX.
Crnepmartorenes u oBoreHnes. CTpoeHre NOJOBBIX KIETOK.
OmnogoTBOpEeHHE
Tema 2.3. OHTOreHe3 pacTeHUH, Copepxanue yaeOHOTO MaTepuaia 2
’KUBOTHBIX U Y€JIOBEKa
12 NupuBuayajibHoe pa3BUTHE OPraHU3MoOB. DMOpHOTeHe3 U 2 OK 02
ero craguu. [loctomOpuoHaneHblii  mepuoa.  Craaum OK 04
MOCTAIMOPHOHAIBHOTO PAa3BUTHUS Y JKUBOTHBIX M YEJIOBEKA.
[Ipsimoe u HenmpsMmoe pa3BUTHE. BHOJOrMYECKOro CTpOeHUE U
cMepTb. OHTOreHe3 pacTeHu
Cogneprkanne yueOHOro MaTepuaa 4
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Tema 2.4.
HaCJIEJOBAHUS

3aKOHOMEPHOCTH

13

OcHOBHbBIE MOHSATHS reHeTHKH. 3aKOHOMEPHOCTH
oOpa3oBanus ramer. 3akoHbl ['. Menzaens (MOHOTHOPHIHOE U
NOJIMTUOPHUIHOE CKpeluBaHue). B3anmoeiicTBue reHoB

14

IIpakTnyeckoe 3ansTHe Ne 3

Pemenue 3aa4 Ha omnpeneaeHe BEPOATHOCTH BOZHUKHOBEHUS
HACJICICTBEHHbIX IIPU3HAKOB MPU MOHO-, M-, IOJUTHOPUIHOM
u aHAJIM3HUPYIOIIEM CKpEIIUBaHUH, COCTaBJICHUE
TeHOTUIINYECKUX CXEM CKpEIMBaHU

OK 02
OK 04

Tema 2.5. CueruieHHOE
HaCJIeIOBaHKE MPU3HAKOB

Conepxanue yueOHOrO MaTepuaia

15

3akonbl T. Moprana. CuenieHHOE HacleIOBAaHUE T'€HOB,
HapyllIeHHe CIICIUIEHUS. Hacnenosanue MIPU3HAKOB,
CHEIUIEHHBIX C ITOJIOM

16

IIpakTnueckoe 3ansitue Ne 4

Pemenue 3a/1a4y Ha orpezieNieHHbIe BEPOATHOCTH
BO3HHUKHOBCHUWA HACJIICACTBCHHBIX MMPHU3HAKOB IIPH CHCIIJICHHOM
HACJIeJJOBaHHH, COCTaBIICHUE TeHOTUITUYECKUX CXeM
CKpEIMBaHus

OK 01
OK 02

Tema 2.6.
U3MEHUYUBOCTH

3aKOHOMEPHOCTH

CopepxaHnue yueOHOTO MaTepualia

17

HN3meHuYnBOCTH NMPU3HAKOB. Bunsr M3MEHYHUBOCTU:
HACJIEJCTBEHHAs U HEHACJIECACTBEHHAs. 3aKOH TOMOJOTHYECKUX
panoB B HacienctBeHHoW wusmeHunBocTH (H.M. Babuiios).
MyTanmonHas Teopus

OK 01
OK 02
OK 04

Cemectp 11

38

18

IIpakTnueckoe 3ansaTme Ne S. Pemenwe 3agad  Ha
OHpCI[CJIeHHBIC BGpOSITHOCTI/I BO3HUKHOBCHHA HACJICACTBCHHBIX
MPU3HAKOB TMPU CIEIJICHHOM HACJEJOBAaHWHU, COCTABJICHHUE
TCHOTUIINYCCKUX CXEM CerH_[I/IBaHI/Iﬂ

OK 01
OK 02
OK 04

KonrtposbHas paborta

19

KonTpoabnast padota Ne 2. CtpoeHue v QyHKIMHM OpraHu3Ma
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Paznen 3. Teopus 3Bo/1I0uMHU

Tema 3.1. McTopust 3BOJTIOLMOHHOTO
yaeHusl. MUKPO3BOIFOIIHS

Conepxanue yueOHOrO MaTepuaia

N

20

IlepBbie 3BosONUOHHBbIe KoHuenuuu (OK.b. Jlamapk, XK.JI.
broddon). OBomonmonnas teopus Y. lapsuna. Cunternyeckas
TEOPUs IBOJIIOLUU U €€ OCHOBHOE IOJIOKEHUS.
Muxkpossomtonusa. Ilonmynsinus kak 3JIeMEHTapHas €IMHHLA
IBOJIIOLIMH. ['eHeTHYECKUE OCHOBBI HBOJIIOLINH.

OneMenTapHble (QaxkTopbl 3BoNoUMH. EctecTBeHHBI 0TOOP
HanpasJIOLUi (akTop IBOIIOLMH.

BunoobpazoBanue Kak pe3yibTaT MUKPOIBOIIOLUT

OK 02
OK 04

Tema 3.2. Makpo3Bostronus.
Bo3HUKHOBEHHE M Pa3BUTHE >KU3HU
Ha 3emiie

Conepkanue yueOHOr0 MaTepuaia

N

21

Makpos3Boawnusi. DopMbl W OCHOBHBIC HaIPABJICHUS
makposBomorud - (A.H. CesepprioB). Ilytu  goctmwkeHus
omosorudeckoro mporpecca. Coxpanenue OnopasHooOpas3us Ha
3emie.

I'unore3bl W TeopuM BO3ZHMKHOBEHUSl KU3HM Ha 3emuie.
[TosiBieHus epBBIX KIETOK U UX IBOJIOLIHSL.

[TpokapuoTsl U 3ykapuoThl. [IporcX0kIeHUST MHOTOKJIETOYHBIX
oprann3mMoB. Bo3HMKHOBEHHE OCHOBHBIX [IAPCTB 9YKAPHOT

OK 02
OK 04

Tema 3.3. [Tpoucxoxnenue
YeJIOBEKa - AHTPOIIOTEHE3

Conepxanue yueOHOrO MaTepuaia

N

22

AHTpOMoOJIOTHSl - HayKa o0 4esgoBeke. CucTeMaTH4yeckoe
MOJIOJKEHUEe uYenoBeka. CXOACTBO W OTIHWYMSA 4YeJIoBEeKa C
KUBOTHBIMU. OCHOBHBIE CTaJWU AHTPOIIOr€HE3a. DBOJIOLIMS
COBPEMEHHOTO 4YeJIoBeKa. YeroBeueckue pachkl U UX €IUHCTBO.
Bpems wu mytu pacceineHHMss 4YeIOBEKa Ha  IUJIAHETE.
[Tpucrnoco0aeHHOCTh YeT0BEKa K pa3HBIM YCIOBHUSIM CPEIb

OK 02
OK 04

Pa3pea 4. Ixosaorus

18

| Copneprkanue yueOHOTro MaTepuana
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Tema 4.1 Dxonorudyeckue GakTOPsl U
cpeabl KU3HU

23

Cpenabl 00MTAHUSI OPTraHU3MOB: BOJHASI, HA3€MHO-BO3/1yIIIHAS,
MOYBEHHAs, BHYTpUOpPraHU3MeHHasA.  (DHUIUKO-XMMUYECKHE
0COOCHHOCTH cpefl oOuTaHus opraHu3MoB. [lpucnocobiieHus
OpraHM3MOB K OKU3HM B pasHbIX cpenax. llondarue
sKosornueckoro ¢akropa. Kiaccuduxanus 5KOIOTHUYECKUX
¢akropoB. IlpaBmmo wmuammMyma FO. Jlubuxa. 3akoH
tosiepanTHocTH B. [llendopaa

OK 01
OK 02
OK 07

Tema 4.2. [Tomynsmus , cooOiecTna,
9KOCUCTEMEI

Copepxanue yueOHOro Marepuaiia

N

24

JKOJI0rHYeCcKasi XapaKTepUCTHKAa BHAA W NOMYJISINHH.
DKosornyeckas HUIIA BUJA. DKOJIOTHYECKHUE XapaKTePUCTUKU
nonyisinuu. CoobmiectBa U 3KocucTeMbl. buoneHnos u ero
cTpykTypa. CBsi3u MeXIy OpraHusMamMu B OHOIIEHO3E.
CTpyKTypHBIE  KOMIIOHEHTBI ~ DKOCHCTEMBI:  MPOJIYLEHTHI,
KOHCYMEHTBI, PEIYyLEHTHI.

KpyroBopor BemecTts ¥ TOTOK DJHEPTUM B DIKOCHUCTEME.
Tpoduueckue ypoBHH

25

I[IpakTnueckoe 3auaTue Ne 6. Tpopuueckue Lenu u cetu
OcHOBHBIE TIOKA3aTENIN IKOCUCTEMBI. brioMacca 1 po Ly KIusl.
DKOJOTHYECKHE MUPaMU/IbI YKcel, OMOMAacChIM SHEPTUH.
[IpaBmiio nupaMusl SHEPTHUH.

Pemenne npakTuKo-OpMHTHPOBAHHBIX PACUETHBIX 3aJaHUI 110
NIEPEHOCY BEILLECTBA U SHEPTUU B IKOCHCTEMAX C COCTABIICHUE
TpoduyecKux 1enen u nupaMmuj OnomMacchl ¥ SHEPTruu

OK 01
OK 02
OK 07

4.3.

Bbuocdepa

- miobajbpHas

OKOJOTHYECKass CUCTEMA

CopepxaHue y4eOHOTO MaTepualia

N

26

buocdepa — xuBaa oOosouxka 3emum. Passurtue
npeacrasieHuii o 6nocdepe B Tpynax B.1. Bepuanckoro.
O6mact Ouocdepsl W e¢ KOMIOHEHTH. JKHBOE BEIIECTBO
O6uocdeps! u ero QyHKIHIH.

3aKOHOMEPHOCTH CyIIecTBoBaHUsI Ouocdepsl. OcobeHHOCTH
orochepsl Kak ri100aIbHOM YKOCUCTEMBI.

OK 01
OK 02
OK 07
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Hunamuueckoe paBHOBecue B Ouochepe. Kpyroopots
BEIIECTB U OMOXMMHYECKHE LUKJIBI. ['mo6anbuble
9KOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH

4.4 Bnusaue

dakTopoB Ha 6uochepy

AHTPOIIOICHHBIX

Conepxanue yueOHOrO MaTepuaia

N

27

AHTpONOreHHble BO3/leCTBUS HAa Ouocdepy. 3arps3HEHUs
KaK BHJ aHTPOIIOT€HHOTO BO3JCHCTBUSI.

AHTpoOTIOTeHHbIE BO3CHCTBUS Ha atMochepy. BosneiicTBus Ha
ruapochepy. BoznericTBus Ha mutochepy.

AHTpPOINOTreHHBIE BO3JIEHCTBUS HAa OMOTHYECKHE COOOIIEeCTBa.
VYray6ieHHO U3y4aroTCs OTXO/IBI, C OINpeIeIeHHON podeccueit
CHEIMAIBHOCTHIO

28

IIpakTnyeckoe 3ausaTue Ne 7. «OTX0AbI MPOU3BOACTBA»

B mom uucne npogheccuonanvro- opuenmuposantoe
codepoicanue npaKmu4ecko20 3aHsAmusl

[Ipaktuueckoe 3ansaTue «OTXOABI MPOU3BOACTBa». Ha ocHOBe
(dbenepanpbHOrO  KJIAaCCU(UKAIMOHHOTO  KaTajora OTXOJOB
OTIPEEIIATH KJIacC OMACHOCTH OTXOJOB; arperaTHOe COCTOSIHUE
u ¢usznueckyro GopmMy OTXOA0B, 0Opa3yromuxcs Ha pabodem
MeCTe Ha dTarnax MPOU3BOJICTBA, CBS3aHHBIE C OINpeaeTIeHHON
npodeccueit CnenuagbHOCTIO

OK 01
OK 02
OK 04
OK 07

Tema 4.5. Bausuue
HKOJIOTHUECKUX

37I0POBbSI

COIHAJILHO-

CopepxaHue yueOHOTO MaTepualia

N

29

IIpakTnueckoe 3ansitue Ne 8. 3710pOBbE U €r0 COCTABIISAIONIHE.
(DaKTOpI)I, IIOJIOXKUTCIIBHO U OTpI/IHaTeJII)HO BIIMAKOIIINEC Ha
opranus3M uenoBeka. [IpobiemMa TeXHOT€HHBIX BO3ACHCTBUIA Ha
3I0POBBS YeTIOBEKA (AJIEKTPOMATHUTHBIE MOJIs, OBITOBAsI XUMHS,
U30BITOYHBIE IIyMBI, pagualus u T.00.). AJantanus opraHu3Ma
qelloBeka K (akTopaM OKpyKamomed cpeapl. [IpuHIUIBI
dbopMupoBaHHusS ~ 37A0pPOBbE  COEpEraromero  MOBEICHUS.
q)I/ISI/I‘-IeCKaH AKTUBHOCTHb U 3I[0p0BI)C. BI/IOXI/IMI/I‘-IGCKI/IC ACIICKTHI
palMOHAIBHOTO MUTAHUS

OK 02
OK 04
OK 07




30

JlabopaTropHoe 3ansaTHE No 2

JlaboparopHast paboTa Ha BEIOOD:

1. JlaGoparopHas pabora «YMCTBEHHas
paboTOCIIOCOOHOCTE

OBnaneHue MeTOAaMH OIpeeNieHUsl IoKa3aTenei

YMCTBEHHOMU paboTOoCTIOCOOHOCTH, 00BsICHEHUE

HOJYy4YEHHBIX pe3yJIbTaToB U ¢dbopmupoBaHue
BBIBOJOB(IIMCBMEHHO) C HCIIOJB30BAaHMEM HayYHBIX
HOHATHH, TEOPUU U 3aKOHOB

2. JlabGopatopHas pabora «BnusHHe aOHOTHYECKHX
(dakTOpoB Ha  4YelnoBeKa (HU3KHE U BBICOKHE
TEMIIEPATYPHI)»
N3ydyeHne MexaHM3MOB M aJanTallud OpraHHU3Ma
YeloBeKa K HU3KMM M BBICOKMM TeMIEepaTypaMm H
00BbsICHEHUE HOJYYEHHBIX pe3yJbTaToB U
(dbopmupoBaHue BbIBOJIOB(TIMCHbMEHHO) c
UCIIOJIb30BAaHUEM HAyUYHbIX IOHATHUI, TCOPHH U 3aKOHOB

B mom uucne npogheccuonanvro-opuenmuposanmoe
codeporcanue 1abopamopHO20 3aHAMUSL

B kauecTBe TPUITEPOB CHIDKAIOMIMX pabOTOCTIOCOOHOCTH
UCIIOJIb30BaTh YCIIOBHSI OCYILECTBIIEHUS MPO(HECCHOHAIBHON
JeSITeIbHOCTH: IIIyM, TeMIepaTypa, Gu3ndeckas Harpyska u
T.J.

Kontponbhas padota

31

KonTpoabHnas padora Ne 3. TeopeTudeckue acreKkThbl
3KOJIOTHHU

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEP:KaHUeE (COAePKAHUE TPUKJIATHOTO MOIYJIA)

Pa3pen 5. BuoJjgorus B ;KM3HHA

CopepxaHue y4eOHOTO MaTepuaia

19




Tema 5.1.buorexHosOrHsT B KHU3HU
KaXXI0ro

32

IIpakTnueckoe 3ansaTe Ne 9. buorexHosiorusi Kak Hayka u
mpou3BoJCTBO.  OCHOBHBIC  HANpPaBICHHUS  COBPEMEHHOU
OHOTEXHOJIOTHH. MeTtonsl OHOTEXHOJIOTHM. OOBEKTHI
OMOTEXHOJIOTUU. DTHUKA OMOTEXHOJOTHUECKUX U ICHETUUYECKUX
AKCTICPUMEHTOB.

[IpaBwia moucka u aHaau3a OMOIKOIOTHUECKON HHPOPMAITUH U3
pa3IMYHBIX HWCTOYHMKOB (Hay4yHass © y4eOHO- Hay4Has
JUTEepaTypa, CpeACTBa MacCOBOM MH(OPMAIIHH,

cetb VIHTEpHET M IpyTHE)

33

IIpakTnyeckoe 3anaTue Ne 10. PasButue npombluieHHON
OMOTEXHOJIOTUH U €€ MPUMEHEHHUE B KU3HU YEJIOBEKA, MOMCK U
aHaJIM3 MHQOpPMAIMK U3 Pa3JIMYHBIX MCTOYHMKOB (Hay4dHas U
yueOHO-  HayuyHas  JIMTepaTypa, CpeICcTBa  MacCOBOU
UH(POPMALIMU O PA3BUTUH MPOMBIIIICHHOW OMOTEXHOJIOTHH (110
TpyIIIam).

OK 01
OK 02
OK 04

B mom uucne npogheccuonanvro - opuenmuposantoe
codeporcanue NpaKkmuyecko2o 3ausamus

Tema 5.2. buorex”Hoigornu B
MIPOMBIITUICHHOCTH

34

IIpakTuyeckoe 3ansaTue Ne 11. Pa3Butre NpOMBINITIEHHOMN
OMOTEXHOJIOTMU U €€ IPUMEHEHHUE B KU3HU YEJIOBEKA, MOMCK U
aHaJIN3 MHQOpPMAIMK U3 PA3JIMYHBIX MCTOYHMKOB (Hay4dHas U
yueOHO-Hay4Has JaUTEpaTypa, CpeacTBa MaccOBOM
uHpOpManuu, ceTb IHTEpHET U ApyTHe)

Kelicel Ha aHanu3 MHQOPMAIMK O PAa3BUTUHM MPOMBIIUIEHHON
OMOTEXHOJIOTMH (IO Fpynam)
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IIpakTnyeckoe 3anaTue Ne 12. 3amura keiica:
[IpencraBnenue pe3ynbTaToOB PEeLICHUs KEHCOB (BBICTYIIIEHHE C
MPE3CHTALNEH )

OK 01
OK 02
OK 04

B mom uucne npogeccuonanvro - opuenmuposanroe
codepoicanue npakmuyecko20 3aHAmus
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IIpomexyrounas arrecrauus 10 | AuddepenunpoBannblii 3a4eT 2
JUCLHUIIIINHE
Bceero: 72
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUYEBHOM
TV CTUTLIAHBI

3.1. TpeOoBaHUSA K MUHUMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Kabunet «buonorun», ocHaleHHbIH 000pyA0BaHUEM: MeOeIb, 10CKa, Me,
HarJigiHble TOcOOUsl (KOMITIOHEHThI YYEOHBIX TaOJUI, MIaKaTOB), TEXHUYECKUMHU
peacTBaMU OOy4YeHHs: KOMIIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BENCHUS 3BYKa,
IPUHTEP, MYJIbTUMEINA-IIPOEKTOP C IKPAHOM, YKa3Ka-IIpe3eHTep s PEe3CHTAIIUMN.

JlaGoparopus, ocHalIeHHast 000pyI0BaHUEM ISl IPOBEICHUS 3aHATUH:

MuKpocCKoIIbl, CEKyHAOMEP, TOHOMETP, JabopaTopHasd nocyaa (IpoOupkw,
MOJICTABKU JJIsi MPOOUPOK, MUHIETHI, MECOK, CTYNKU C MECTUKAMH, TPEIMETHBIC U
MOKPOBHBIE  CTEKJIa,  CTCKJISHHBIE  MAaJO4YKW,  MPEmapoBalbHBIC  WIJIHI,
dbunpTpoBanbHas Oymara ( candeTku), CTakaHbl) THUIEPTOHUYECKHUI PacTBOP
xjopuna Hatpusi, 3%-HBIM pacTBOp NEPOKCHAA BOJOPOJA, pacTBOp Hoaa B
HOIMCTOM KaJuH, TIULEPUH, KIIyOHH KapToders, JUCT AIOJAEH KaHaJCKOM, U0
psAOMHBI OOBIKHOBEHHOM ( pAOWHBI MM TOMAaTa), JIYK pPemyaThiii, pa3BeJCHHBIC B
BOJIE JPOKIKH)
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4. ”THOOPMAIIMOHHOE OBECIIEYEHUE OBYUYEHUA

4.1 OcHOBHBIC IeYaTHbIE U (M) 3JIEKTPOHHBIC U3IAHUA:

O-1. Aradonosa, U. b. buosorus: 6a3oBbiii ypoBenb: yueOHuk / U. b.
AradonoBa, A. A. Kamenckuii, B. 1. CuornazoB. — Mocksa: I[Ipocsemienue,
2024. — 271 ¢. — ISBN 978-5-09-113524-4. — Texkct: snekTpoHHbIl // JlaHb:
ANEeKTpOHHO-O0ubOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/409217
(mara oopamenus: 20.01.2025). — Pexxum nocrtyma: 1y aBTOPHU3. MMOJIb30BaTENICH.

4.2 JIOoNMOJIHUTE/IbHBbIE MeYaTHble W (MJIM) IEKTPOHHbIE HW3IAHUA
(3J1eKTpOHHBIE pecypcehl):

JI-1. MamonToB, C.I'. O6mias 6uosorust: Yued. 1 CTyACHTOB CPETHUX TTIPOd.
yue0. 3aBenennii / C.I'. MamonToB, B.b. 3axapos. — 8-e uzn., crep. — M.: Brici.
mk.; 2007. — 317 c.: non.

J-2. 3axapos, B.b. O6mas ouonorusi: Yue0. ansa 10-11 k1. o6meo6pa3oBar.
VYupexnenuii / B.b. 3axapos, C.I'. MamonTtos, H.1. Conun. — M.: JIpoda, 2003. —
624 c.: un.

J1-3. Bcst 6uonorusi. CoBpeMeHHast OMoorus, CTaTbl, HOBOCTH, OMOIMOTEKA
[OnekTpoHHBIN pecypc]. — Pexxum moctyma: www.url: https://www.sbio.info/. —
20.01.2025.

JI-4. TenekoMMyHHMKAIIMOHHbIC BUKTOPUHBI MO OUOJOTMM — DKOJIOTHU Ha
cepBepe BopoHekckoro yHuBepcUTeTa [ DJIEKTPOHHBIN pecypc]. — Pexxum goctymna:
www.url: https://biology.ru/. — 20.01.2025.
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5. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM
JANCIHUIIJINHBI
KoHTponb u oOIleHKa pe3yJbTaTOB OCBOCHUS YYEOHOM JUCHUILIUHBI

PACKPBIBAKOTCA  4YCPC3  JUCLHUINIMHAPHBIC

PE3YJIbTAThbl, HAIIPABJICHHLIC  HaA

dbopmupoBanue 00MKUX U MPOGECCUOHATBHBIX KOMIIETEHIUH 10 pa3ienam U TeMam

coJiep)KaHHs y4eOHOI'0 MaTepHaa.

Oo6mme/nmpodec- Pa3zpgen/Tema
CHOHAJILHLIE
KOMIIeTEeHIIHH

Tun oueHOYHbIX MEPONPUATH A

Paznen 1. Knetka- cTpykTypHO-

KoHnTtponbHas paboTta « MoseKyJIsipHbIit

XapaKTEPUCTUKA KUZHU

(byHKIIMOHATIBHAS ¢/IMHUIIA | YPOBEHb OPTraHU3AINH KHBOTO)
KHUBOTO
OK 02 buonorust kak Hayka. OOmas | 3amonHeHne TAOIMIBI C OMHCAHUEM

METOJIOB MHUKDPOCKOTIMPOBAHHUS C UX
JIOCTOMHCTBaMU U HEAOCTaTKaMHu.
3anosHeHune Tabnuibl « Brinaa y4eHHBIX
B pa3BUTHE OMOJNOTHM » 3aroJHEHHE
CPaBHUTEIBHOW TaOJUIIBI CXOJICTBO H
pasnuyue KUBOTO U HE )KMUBOTO

OneHuBass JAUCKyCcCHS IO BOINpOCaM
nexkuu Pa3zpaboTka MEHTaIbHOW KapThl
Mo KiaccupuKanmuu KIETOK H  UX
CTPOCHUIO Ha MPO- M IyKAPUOTHUIECKHUX
W 10  [apcTBaM B MHUpE TpyImax
Brimonnenue u 3amuTa 1a00paTOPHBIX
pabot: « CrpoeHue KieTKu(pacTeHus ,
KHUBOTHBIE, TPUObI) M  KJIETOYHBIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOMJIBI,
XJIOPOIUIACTHI, XPOMOTIIIACTHI )»
[IpakTueckoe 3aHATHE.
[IpencraBneHne yCTHBIX COOOIIEHHIA C
Mpe3eHTaIeld , IMOATOTOBIEHHBIX IO
MIEPEYHIO HCTOYHHKOB,
PEKOMEH0BAaHHBIX MTPETNO1aBaTeNsAM

OK 01 CrpykTypHO-

OK 02 (GyHKIIMOHATIEHAS OpTaHU3AIHS

OK 04 KJIETOK

OK 01 CrpykTypHO-

OK 02 ¢byHKIMOHATBHBIE  (DAKTOPHI
HACIJIeZICTBEHHOCTH

@poHTanbHBI  Ompoc  pa3paboTka
mioccapuss  Pemenus  3amay Ha
OIIpezieIIEeHNE MIOCJIE0BATENBHOCTH
HYKJICOTH/I0B, aMMHOKHUCIIOT B HOPME U

B cirydace N3MCHCHUS
II0OCJICI0BATCIIBHOCTHU HYKJICOTUI0B
JIHK
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OK 02

O0MeH
MpeBpallcHue
KJIETKU

BEILIECTB u
SHEPrUu B

DpoHTATBHBIN 3arnoiaHeHue
CPaBHHUTEIHHOM TaOJIUIIBI

XapPAKTCPUCTHUK THUIIA obMeHa BCIICCTB

oTpoc

OK 02
OK 04

KM3HEHHBIA LUK KJIETKH.

Muro3s. Meiios

OO6cyxnenue
Pa3pabotka

o BOIIpOCaM JICKIUH
JICHTBI BpCMCHU

JKHU3HECHHOI'O NUKJIa

Paznen
GyHKuMM opranusma

2.Ctpoenue U

KonTponbhas
OpraHu3Ma

pabora  «CtpoeHue

OK 02

CrpoeHue opranusma

OnenuBaemas nuckyccusi Paspabotka
MEHTAJIbHOM KapThl TKAHEHW, OPraHOB U
CUCTEM OpPI'aHOB OPraHU3MOB (pacTeHuUs,
JKUBOTHBIE,

YeJIIOBEK) C  KpaTKou

XapaKTePUCTUKON UX QYHKIHH

OK 02

Dopmbl
OpPraHU3MOB

Pa3MHOXKCHUA

@poHTaIBHBIA  OIPOC 3arnoiaHeHue
TaOJIMIBI C KPATKOM XapaKTEPUCTUKON U
npuMepaMd  GopM  Pa3MHOKCHHS

OpraHnu3MoOB

OK 02
OK 04

OmnTtorenes pacTeHuid,

JKHUBOTHBIX U YC€JIOBCKaA

PazpaboTka  JeHTBI  BpeMEHH  C
XapaKTePUCTUKOM ATAalloB OHTOTEHE3a
OTIEJIBbHOM TPYNIOW JKUBOTHBIX H
yejqoBeka 10 Mukporpymnmam Tect/
orpoc
LUKJIOB pacTeHMi 1O

(MOXOBUHBIE,

CocraBnenne Ku3HeHHBIX
oTIIeNaM
XBOIIICBUIHEIE,
MarnopOTHUKOBUIAHBIE, TOJIOCEMEHHBIE,

IOKPBITOCCMCHHBIC

OK 02
OK 04

3aKOHOMEPHOCTH
HaclleI0BaHUs

Pazpabotka rmoccapusi DpoHTaIBHBII
onpoc Tecr mo BompocaMm JEKIHH
Pemmrenus 3amau
BEPOSTHOCTH

HACJIE/ICTBEHHBIX  TMPU3HAKOB  TIPH
MOHO-, - I, - TMOJUTHOPUIHOM H

Ha OIPpCaAcCICHHbIC
BO3HUKHOBCHUA

aHAJIN3HUPYIOIIEM
COCTaBJICHUE

CKpCILMBAaHUH,
TEHOTUIIMYECKUX CXEM
CKpEIIMBaHUS

OK 01
OK 02

CnenmansHOE  HaclieIOBaHHE

IIPU3HAKOB

Tect
Pa3zpabotka rioccapus Pemenus 3amau

Ha OIIpCACIICHHBLIC BCPOATHOCTH
BO3HHUKHOBCHUA HaCJICACTBCHHBIX
IIPpHU3HAKOB npu CICIINICHHOM
HacCJICAOBaHHUU, COCTaBJICHUC

TCHOTUIIMYCCKUX CXEM CKPCIIMBAHHWA
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OK 01 3aKOHOMEPHOCTH Tect. Pemienune 3amad Ha omnpezeseHue
OK 02 U3MEHYUBOCTH TANIa ~ MyTaulud  0OpU  [epenaye
OK 04 HacJeJICTBECHHBIX MIPU3HAKOB,
COCTaBJIEHUE TEHOTUIMUYECKUX CXEM
CKpEIIHUBAHUS
Pa3znen3.Teopus 3Bos1ronun Kontponbnas padora « Teopernueckue
ACMEKThI SBOJIIOIMH KU3HU Ha 3eMIie)
OK 02 Hcropus 9BOJIIOIMOHHOIO | DpOHTANBHBIM  Ompoc  pa3paboTka
OK 04 y4eHus. MUKpOIBOIOLMS rjoccapusi TEPMUHOB Pa3pabotka
JIEHTBI BpEMEHU pa3BUTHS
OBOJIOIMOHHOTO YUEHUS
OK 02 MukposBoronus. OuenuBaemast JIACKYCCHS:
OK 04 Bo3HuKHOBEHHME M pa3BUTHE | UCIIOIB30BAHUS apryMEHTOB,
KU3HU Ha 3emiie OHOJI0rHYeCcKOn TEPMHUHOJIOTHH U
CUMBOJIUKH JUTSE JI0Ka3aTeNIbCTBA
polcTBa OpPraHHU3MOB pa3HbIX
cucremMaTuueckux rpymnn Paspabotka
JIEHTBl BPEMEHU BO3HMKHOBEHMS )KU3HU
Ha 3emiie
OK 02 [Ipoucxoxaenue — wyenoBeka | OPOHTANIBHBI  OMPOC Pazpabotka
OK 04 AHTPONOTECHE3 JICHTBl BpPEMEHU MPOUCXOXKICHUS
YelioBeKa
Paszpnen 4. dxonorus
OK 01 Okonornyeckue (akropel U | TecT Mo 3KOJIOrMYECKUM (QakTopaM U
OK 02 Cpenbl )KU3HU CpellaM JKU3HU OpPraHUu3MOB
OK 07
OK 01 [Monmymsmust  , cooOmiectBa, | CocTaBIeHUsS  CXEM KpyroBopoTta
OK 02 KOCHUCTEM BEIIECTB, HCIOJb3Ys MaTepUaIbl
OK 07 JEKUUU Pemenue IIPAKTHKO-
OpPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN
[I0 MEPEHOCY BEUIECTBA M JHEPTUM B
9KOCUCTEMAX c COCTaBJICHUE
TpopUUECKUX Iemned ©  IHpamMun
O1OMAacChl U YIHEPTUH
OK 01 buochepa —  rmobambnas | OnenuBaemas TUCKyccusi Tect
OK 02 9KOJIOTUYECKAs CUCTEMaA
OK 07
OK 01 Binsuue antpornoreHHbix | Tect IIpakTnueckas padora « OTX0b!
OK 02 (dakTopoB Ha Ouochepy MIPOU3BOICTBAY
OK 07
OK 04
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OK 01 Bnusaue conuanbHO- | OueHnBaeMasi AUCKyccHsi BbInoaHeHus

OK 02 HKOrOJIOTHUECKUX (PakTOpoB Ha | JabopaTOpHOl paboOTBl  Ha BHIOOP:

OK 07 3JI0pPOBbE YETIOBEKA «YMCTBEHHass  pabOTOCIIOCOOHOCTBY,
«BnusHue abuotnyeckux (pakTopoB Ha
yesioBeKa(HU3Kue u BBICOKHE
TEeMIIEpaTypbl)»

Pa3gen 5. buojaorus :xu3Hu 3ammura Kewca: MIPEJCTaBICHUE

pEe3yNbTaTOB KEWCOB (BBICTYIUICHHE C
MIPE3CHTAIINEH )

OK 01 buorexnomorun B Ku3HHU | BelmonHeHus — keiica  Ha  aHAIW3

OK 02 KayKI[0ro nHGOPMALUU O HAYYHBIX JOCTIIKEHHSIX

OK 04 B 00JaCTH I€HETHMYECKUX TEXHOJIOTHH,
KJICTOYHOW  WHXXCHEPWUHW,  IHIIEBBIX
ouorexHonorut (WO  rpynmam),
MIpe/ICTAaBJICHUE PE3YJIbTATOB PEIICHHUS

OK 01 [IpombinieHHas OMoTexHuka | BelmosiHeHWe ~— Keiica  Ha  aHamu3

OK 02 uHpopMauu u pa3BUTUHU

OK 04 IPOMBIIUICHHOH  OMOTEXHOJIOTHii (10
rpynmnam), IpeicTaBiIeHUE Pe3yJbTaTOB
pELIEHHS KEWCOB

OK 01 ConuabHO-3THYECKUE Brimonnenne — keidica Ha  aHAIN3

OK 02 acreKThl OMOTEXHOJIOTHI nHpopManuu 00 ITHYECKUX aCHEKTax

OK 04 pa3BUTHSL OMOTEXHOJIOTHI(TIO TPYIIIaM),
NPEJCTAaBICHUE PE3yJIbTAaTOB pELICHHUs
KEMCOB

OK 01 Beimonnenne — keidica  Ha  a”HAIN3

OK 02 nH(popManun 0 pa3BUTHS

OK 04 OMOTEXHOJIOT Ui c IIPUMEHEHUEM
TEXHUYECKUX CUCTEM(IIO  TpyIam),

MPEACTABICHUE PE3YyJbTaTOB PEIICHUS
KENCOB
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JUCT UBMEHEHUM Y TONMOJITHEHU, BHECEHHBIX B
PABOYYIO TIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbLi1o Crajo

OcHoBanue:

Iloanuck JUIa, BHECIICIro H3MCHCHHUA
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