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1. OO0mas xapakTepucTukKa padoueii nporpaMMbl 0011e00pa30BaTEeIbHON THCIUIIINHBI
«buogorus»

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe o0pa3oBaTeiibHO# nporpammbl CIIO:

OOmeobpa3oBarenbHas AUCHUIUIMHA «bBHOJOTH» SBISETCS 0043aTE€IbHOM YacThIO
00111e00pa30BaTEIbHOrO IHUKJIa 00pa3oBaTelbHONW Tporpammbl B cootBeTcTBUU ¢ OI'OC CIIO
no crenuansHocT 26.02.06 Dxcmmyatanus CyIoOBOTO 3JEKTPOOOOPYAOBAaHHS U CPEACTB
ABTOMATHKH.

1.2. lleau 1 nJIaHupyeMble Pe3yJibTAThl 0CBOCHUS IUCIUIJIMHbI:

1.2.1. Heap AMCHUIIHHBI
Coneprxanue mporpamMmmbl 0011e00pa3oBaTeNIbHON AUCIUILTUHBI «BHOIOTHs» HAPaBIEHO

Ha JIOCTH)KCHHUE PE3YJbTAaTOB €€ M3ydeHus B cooTBeTcTBUM C¢ TpeboBanmsmu OPI'OC COO c

yueroM TnpodeccuonanbHoir HampasieHHoctd DPI'OC CIIO. llens u3ydeHHS AUCIHUILTAHBI

«buonorusi» Ha 0a30BOM YypOBHE — OBJaJeHHE OOYUYAIOIIMMHUCS 3HAHUSMU O CTPYKTYpPHO-

(yHKIIMOHAJIBHOW OpraHu3alliy JKMBBIX CHCTEM pa3HOI0 paHra M MpUOOpETEeHUuE YMEHMM

MCIIOJIb30BATh 3TH 3HAHMS JIJIsl TPAMOTHBIX ACMCTBUI B OTHOLICHUH OOBEKTOB KUBOM MPUPOIBI U

peLIeHUs Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JoctrxeHne 1eau U3ydyeHus AUCUUIUIHHBL «buosjorus» Ha 6a30BOM ypoBHE oOecrieunBaeTcs

pELIEHHEM CIIEIYIOIUX 3aau:

®  OCBOCHHE OOYYAIOLTUMUCS CUCTEMBbI 3HAHUI 0 OMOJIOIrMUYECKUX TEOPHUSX, YUCHHIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTE3aX, MpaBUjiaX, CIyXalluX OCHOBOM [isi (OPMUPOBAHUS
IIPEJICTAaBICHUM O €CTECTBEHHOHAYYHOW KapTHHE MHpa, O METOJaX HAy4yHOro IO3HaHMS,
CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHSI OpraHU3AIIHH,
BBIIAIOIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTUY;

e (dopMupoBaHue y OOy4aromMXCs IO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTEM B mpolecce aHalu3a JaHHBIX O MYTSAX Pa3BUTUS B OHOJOTMM Hay4yHBIX
B3IJIS10B, UAEH U TIOJXO0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOI'0 YPOBHS OpraHU3allly;

e  CTaHOBJIEHHE Y O0y4aroImuxcs 001ei KylIbTyphl, GYHKIIMOHAIBLHON TPAMOTHOCTH, Pa3BUTHE
YMEHUH OOBSACHATH U OLICHMBATh SBJICHUS OKPYKAIOLIEr0 MHpa KUBOM MPUPOJBl HA
OCHOBAHMU 3HAHHWH U OMBITA, MOJYYEHHBIX IPU U3yYEHUH OMOJIOTHH;

e (QopmupoBaHue y OOyyaroUMXCs YMEHUH WIUIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKHUX
3HAHUW B MPAKTHUYECKOHN NEATENbHOCTH YEIOBEKA, Pa3BUTHUM COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOT HA;

e BOCINUTaHUE YOEXJIEHHOCTH B BO3MOXHOCTM TIO3HAHMSI YEJIOBEKOM KHBOM IPHUPOABI,
HEOOXOIUMOCTH OEpe’KHOr0 OTHOIIEHUS K HeH, COONIONEeHHs 3TUYECKUX HOPM IIpU
IpOBEIEHUH OMOJOTMYECKUX UCCIIeI0OBaHUM;

® OCO3HaHHUE IIEHHOCTH OHMOJOTMYECKHX 3HAHUWU JJIsl MOBBILICHHUS YPOBHS IKOJIOTMYECKOM
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

® [pUMEHEHHE MPHOOPETEHHBIX 3HAHMA W  yMEHUH B  TOBCEAHEBHOM  JKU3HU
JUIsL OLICHKHU TIOCJIEICTBUI CBOEH NEATENBHOCTH I10 OTHOLIEHUIO K OKpY’KAaIoLIEH cpene,
CcOOCTBEHHOMY 3/I0pOBBIO, 000CHOBaHHUE U COOIIIO/IeHNE Mep POpUIaKTUKN 3a00JI€BaHUH.

1.2.2. Ilnanmpyemblie pe3yJbTaTbl OCBOCHHUS 001I€00PA30BATEIbLHOM IMCHUILUIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

O6mme xommereHmuu (gamee — OK) OI'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMH,
MeTanpeMETHBIMU U MPEAMETHBIMH pe3ylbTaTaMu oOyueHus: 6a3oBoro ypoBHs (nanee — [1P6)
®I'OC COO npexacrapieHbl B TadIULE:



Ko u I[lnanupyemsble pe3yabTaThbl OCBOCHHS AUCHUNIHHBI

HAHMMEHOBaHUe

(l)OpMI/IpyeMbIUX O6ume JAucuunimHapHbie

KOMIIeTeHIUii
OK O01. Bwibupats | JIuuHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMupOBaHHOCTh 3HAHUN O MECT€ M POJM OMOJOTHUH
CHOCcOOBl  pemIeHus | TPYAOBOTO BOCIIMTAHUS: B CHUCTEME HAYYHOTO 3HaHHS, (YHKIHOHAJIBHOH TPaMOTHOCTH
3a1au - TOTOBHOCTb K TpPYyAY, OCO3HaHUE IIEHHOCTH MAacTE€pCTBa, | YeJOBEKa JIJIs pelIeHHs )KU3HEHHBIX MPOOIIeM.
npodecCHOHATBHON | TpyAoIooue; [1P6 2. ChopMHpPOBAaHHOCTH YMEHHS PACKPBIBATh COJEpIKAHHE
JESITeIbHOCTH - TOTOBHOCTb K AKTUBHOH JA€ATEIHbHOCTH TEXHOJOTMYECKOH | OCHOBOIIONATalOUIMX OHOJIOTUYECKUX TEPMUHOB U  IOHSTHMA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CIOCOOHOCTb | JKWU3Hb, KIJIE€TKA, TKaHb, OpraH, OPraHu3M, BHJ, MOILYJSLHS,
K pa3IMYHbIM | HHULUUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO BBINOJIHATH | SKOCHUCTEMa, OMolIeH03, Ouocdepa; MeTaboau3M (0OMEH BEleCTB
KOHTEKCTaM TaKylo JAESITeIbHOCT; U [peBpallleHue SHEepruu), Tromeocra3 (camoperyisuus),

- HWHTEepeC K pasnmmuHbiM chepam npodeccruoHanTbHON
JIEATEIbHOCTH.

MetanpeameTHbIe pe3ybTaThl T0JKHBI OTPaXKaTh:
OBnajieHne YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NEeNCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (OPMYIHUPOBATh M aAKTyaJIU3HPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHUS
JUTISl CpaBHEHUS, KiTacCu(UKAIMU U 0000IICHMS;

- OTIIPENENATh LEH e TEIIbHOCTH, 33/1aBaTh MapaMeTphl

U KPUTEPUU UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS

B PacCMaTPUBACMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B
COOTBETCTBUE PE3yJIbTaTOB
MTOCJICACTBHI IEATEILHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMU y4eOHO-UCCIIeI0BATETHCKOM

U TPOCKTHOW JICATEIHPHOCTH, HABBIKAMHU pa3perieHus
npobiewm;

- BBISIBJISITH TIPUIMHHO-CJIC/ICTBEHHBIC CBS3H

ACATCIIBHOCTb, OICHHUBATH
oeisiM, ONCHUBAaThb  PHUCKHU

OuocuHTe3 OeliKka, CTPYKTYpHas OpraHu3alus >XUBBIX CHCTEM,
JIMCKPETHOCT, caMoperyJIsius, CaMOBOCITPOU3BE/ICHNE
(penpomyKuus), HACJIEJICTBEHHOCTb, U3MEHUYUBOCTb,
SHEPrO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBAS OPTaHU3AIIHA.

ITP6 3. CdopMHUPOBAaHHOCTh YMEHHs PACKpbIBATh COJEP>KaHUE

OCHOBOTIOJIATAIOIINX ~ OWOJIOTHYECKUX TCOPHUH H  THUIOTE3:
KJIIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MIPOUCXOKICHHS )KU3HU U YETIOBEKA.

I1P6 4. CdhopMupoBaHHOCTD YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINE OMOJIOTHYECKUE 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.W. BasunoBa, D. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux NpUMEHHUMOCTH K YKHUBBIM
CHCTEMaM.

I1P6 5. [IpuobpereHue ornbiTa MPUMEHEHHUS OCHOBHBIX METOJOB
HAYYHOTO MO3HAHUS, UCTIOIB3YEMbIX B OMOIOTHH: HAOIIOICHUS

Y OMHMCAHMS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3alluu
U TPOBEACHHUS OHOJOTUYECKOTO OKCIEPHUMEHTa, BBIIBUKCHHS
TUTIOTE3, BBIABICHUS] 3aBUCHUMOCTH MEXKIY HCCICTyeMbIMH
BEJIMYMHAMU, OO0BSICHEHHS MOJTY4eHHBIX pE3yNbTaTOB
u  (HopMyTUpOBaHUS BHIBOJAOB C HCIOJIB30BAHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB.

ITP6 6. ChopMHUPOBAHHOCTh YMEHHS BBIJICIATH CYIIICCTBCHHBIC
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Y aKTyaJU3UPOBATh 33]1a4y, BBIIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl /IS JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/1aBaTh IapaMeTpbl M KPUTCPUHU
peleHus;

- QHAJM3MPOBATh IIOJIYYCHHBIC B XOJE PEHICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh HX JIOCTOBEPHOCTb,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;
pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMBI C YI4ETOM aHAIN3a
HUMEIOIIUXCS MAaTEPUATIbHBIX M HEMAaTEPHAIILHBIX PECYPCOB;

-- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U MPAKTHYECKYIO 00J1aCTH )KU3HEICITCIbHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE HJIEH,
MOJIXOJIbI U PEIICHUS

npeajaratb OpUIruHAJIbHBIC

NPU3HAKH  BHUPYCOB, KJIETOK  TPOKApUOT W  DYKapHOT;
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IMPOIECCOB OOMEHa
BEIICCTB W TIPEBpAIICHHS] DSHEPrUU B KIETKE, (OTOCUHTE3a,
IUTACTHYECKOTO M JHEPreTH4ecKoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeHO03a, OIUIOJOTBOPCHHUS, PA3BUTHUS M Pa3MHOXKCHUS,
WHIUBHIYAJIbHOTO Pa3BUTHsS OpraHu3Ma (OHTOreHe3a), O0phObI 3a

CYIIECTBOBaHHME, €CTECTBEHHOro0 OTOOpa, BUA000pa30BaHUS,
HPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelle OOWUTAHUs, BIHSHHS
KOMITIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX N3MEHEHHH

B 9KOCHUCTEMAX CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBPAIIICHUE SHEPTUU B Orocdepe.

I[TP6 7. CdopMuUpOBaHHOCTh YMEHHUS HPHUMEHATH IOJY4YECHHBIE
3HaHUS I OOBACHEHHS] OMOJIOTHYECKUX MPOIECCOB U SIBJICHUH,
JUISL IPUHSATHUS TPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU

c menplo obecreueHWs OE30MACHOCTH CBOETO 370POBBS U
3JI0pPOBbSl OKPYXKAIOIIUX JFOJeH, coOM0IeHs 310pOBOro odpasa
’KM3HUA, HOPM I'PaMOTHOT'O MTOBEJICHUS B OKPY>KAIOIIECH TPUPOTHOM
cpele; MOHMMaHUe HEOOXOJMMOCTH HCIIOJIb30BAHUS TOCTHXKEHUI
COBPEMEHHON OWOJIOTHM U OMOTEXHOJIOTHM U1l pariOHAIBHOTO
MPUPOIONOIB30BAHUS.

I[TP6 8. CdhopMHupOBaHHOCTH YMEHUS pemiaTh OHOJOTUYCCKUE
3a/1a4y, COCTABIIATh T€HOTUITMYECKUE CXEMbI CKPEIIMBAHUS

JUIS. Pa3HBIX THUIIOB HACJIEIOBAaHUS MPHU3HAKOB y OPTaHU3MOB,
COCTaBJISITh CXEMBI MIEPEHOCA BEILIECTB M YHEPTUU B DKOCHCTEMAX
(uenu nmuTaHus, MULIEBBIE CETH).

I[TP6 9. CdopmupoBaHHOCTh YMEHHI KPUTHUYECKH OICHUBATH
uH(poOpMaIUi0 OUOJIOTHYECKOTO  COJAEPIKAHUS, BKIIOUYAIOIIYIO
MICEBIOHAYYHbIE 3HAHUSA W3 PA3JIUYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBod  MHGOpPMAIUU, HAYYHO-TIONYJSPHBIE MaTepUalbl);
WHTEPIPETHUPOBATH ATUYECKHUE aCIeKThI COBPEMEHHBIX
UCCIICIOBAaHU B  OWOJNIOTMM, MEAWIMHE, OWOTEXHOJIOTHH,
paccMaTpuBaTh  TJOOANbHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBpPEMEHHOCTH, (OopMHpOBaTH MO OTHOIIEHHID K HUM
COOCTBEHHYIO TTO3UIIUIO.




I[TP6 10. ChopMHupOBaHHOCTH YMEHUW CO3/1aBaTh COOCTBEHHBIC
IIMCbMEHHBIE M YCTHBIE COOOIIEHMSI Ha OCHOBE OMOJIOIrMYECKOM
uHbOpMallUM M3  HECKOJbKUX  HCTOYHHUKOB,  I'DPAMOTHO
MCIOJIb30BATh MOHATHIHBIN anmnapar OMOJI0TUU

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeAcTBa  TIOUCKa,
aHayM3a

U HHTEpIpeTaIiH
uHpopmanuu

U UH(OPMAIMOHHBIE
TEXHOJIOTHH TUTST
BBITIOJIHEHHST 337124
npodeccuoHanbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE PE3yNbTAThl JIOJKHBI
[IEHHOCTH HAYYHOTO MO3HAHUS:
-c(hopMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOM
MPAKTHKH, OCHOBAaHHOTO  HAa  [JUAJIOre  KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MertanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

OTpaXaTb B YaCTH:

- BIQJETh  HAaBBIKAMH  TIOJIYYECHUS  MHPOpPMALUHU
U3  HUCTOYHUKOB  DPa3HbIX  THUIIOB,  CaMOCTOSTEIIBHO
OCYIIECTBIIATh IIOKCK, aHaius, CUCTEMATH3ALUIO

U MHTEPIPETALNI0 HHPOPMALIUU PA3JIMYHBIX BUIOB U (HOpM
IpeJICTaBICHHUS;

- OLIEHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTh WH(pOpMAIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaMm

ITP6 1. ChopmMupoBaHHOCTb 3HAHUH O MECTE U PO OMOJIOTUH

B CHUCTEME HAYYHOTO 3HaHHs, (YHKIHMOHAJIBHOH TPaMOTHOCTH
YeJI0BEKa JJIsl PEIeHUs )KU3HEHHBIX POOJIEM.

I[1P6 7. CdopMHpPOBaHHOCTH yMEHHUS NPUMEHATH MOJYYECHHBIC
3HaHUS U1 OObACHEHHs] OMOJIOTMYECKUX IPOLECCOB U SIBICHUM,
JUTS IPUHATHS MIPAKTHYECKUX PELICHUH B IIOBCEIHEBHON )XKU3HU

c 1enplo oOecreyeHHss O€30MACHOCTH CBOETO 3JI0pOBbs U
3I0POBBSI OKPYXAIOIIUX JIIO/ICH, COOIIOIEHHs 30pOBOT0 o0pas3a
YKU3HU, HOPM I'PaMOTHOT'O IOBEJICHUS B OKPYXKAIOILEel MPUPOAHOM
cpezie; MOHMMaHUE HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKCHUN
COBPEMEHHOM OHOJIOTUM M OMOTEXHOJOTMH Ul palMOHAIbHOIO
MPUPOOTIOIB30BAHUS.

I1P6 10. CdopMHUpOBaHHOCTH YMEHMH CO34aBaTh COOCTBEHHBIE
IIMCbMEHHBIE M YCTHbIE COOOLIEHHMS Ha OCHOBE OHOJIOIrMYECKOM
uHpOpMAallUM M3  HECKOJbKUX  HCTOYHHUKOB,  I'PAMOTHO
MCIIOJIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 04. DddexTrBHO

B3alMOJICCTBOBATE
" paboTtath B
KOJIJICKTHBE 17§
KOMaHJ1e

JIMYHOCTHBIE pe3yibTaTbl HOOJIKHBI OTpPAXKAaTb B YaCTH:

LHEHHOCTH HAYYHOTO TIO3HAHWS: OCO3HAHHE LEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTH  OCYILECTBJIATH
MPOEKTHYIO " HCCIIEIOBATENBCKYIO JIeATCILHOCTh
VHJMBUAYAIBHO U B TPYIIIIE.

MertanpeaMeTHbIE PE3YIbTaThl JOJKHBI OTPAkKaTh:
OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHAs e TENIbHOCTb:

- MOHMMATh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOU U
WH/IMBUYaJIbHOU PaOOTHI;

- OpUHUMATh  IEIH  COBMECTHOW  JIEATENbHOCTH,
OPraHU30BBIBATH M KOOPJWHUPOBATH JICHCTBHUS

ITP6 5. IlpuoOpeTeHue ombiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOT'O MO3HaHUs, UCTOJIb3YEMbIX B OMOJIOTUU: HAONIOIEHUS U
OIMCAHUSA )KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUN; OpraHu3aluu U
IpOBEJEHUSI  OMOJIOTMYECKOTO  HKCIIEPUMEHTA,  BBIIBHKCHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXKIY MCCIEAYEMBbIMHU
BEJIMYMHAMH, OOBSICHEHHUS  IOJYYEHHBIX  pe3ylbTaToB MU
GbopMynUpOBaHUS BBIBOJIOB C  HUCIOJIB30BAaHHUEM  HAYYHBIX
MTOHATUI, TEOPUI U 3aKOHOB




M0 e¢ JOCTIDKEHUIO: COCTaBIATh IUIaH  JIEWCTBHIA,
pacupenensiaTb poiad € YYEeTOM MHEHUW YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM PaOOTHI

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu

cpenpl,
pecypcocOepekeHn
10, MIPUMEHSATD
3HAHUS

00 W3MEHEHUHU
KJIMMATa, MPUHLIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3P PeKTHBHO
efcTBOBAThH

B YpE3BBIYANHBIX
CUTYaIUAX

JInyHoCTHBIE pe3ynbTaThl JOJDKHBI OTPa)KaTb B YACTH:
9KOJIOTUYECKOTO  BOCIUTAHMSA: -  Cc(HOPMUPOBAHHOCTb
HKOJIOTUYECKOHN KYJIbTYpbl, IOHUMAHUE BIMSIHUSA COLUAIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOIHOM

U COIMAJIBHON Cpelbl, OCO3HAHHE III00AJBHOTO XapakTepa
9KOJIOTUYECKUX MPOoOdIIeM;

- IUIAaHHPOBAaHWE U  OCYLICCTBICHUE  JCUCTBUH B
OKpYXKaloIllel cpelle Ha OCHOBE 3HAHMS LIENEH YCTOMYMBOIO
pa3BUTHUS YEJIOBEYECTBA;

- AaKTUBHOE HENpUATHE JEHCTBUM,
OKpYKaroIlleH cpese;

- YMEHHE IIPOrHO3UPOBATh HeOJaronpusTHoIe
DKOJIOTUYECKHE MOCIEACTBUS NPEAIPUHUMAEMBIX JIEHCTBHM,
IIPEeIOTBpallaTh UX;

- pacliupeHue  OmbITa
HaIpPaBJIEHHOCTH.
MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:
OBnanenue YHHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas IeITEIbHOCTD:

- IOHMMaThb M MHCIOJB30BaTh IPEUMYIIECTBA KOMAaHJIHOMN
U MHIUBU1YaJIbHON pabOThI;

INPpUHOCAIIUX BPCA

JIEITCILHOCTH  IKOJIOTHYCCKOM

- HpI/IHI/IMaTB e COBMGCTHOfI JACATCIbHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JeHUCTBUS
M0 ee JOCTIDKEHWIO: COCTaBIATh IUIaH  JIEWCTBHIA,
pacrpenensaTb poOJM € YyYETOM MHEHUW YYaCTHUKOB

00CyXJaTh pe3ybTaThl COBMECTHOM paboThI

I1PG 5. [IpuobOpereHue orbiTa MPUMEHEHHUS OCHOBHBIX METOJ/IOB
HAyYHOTO NMO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTUN: HAOIIOICHUS

Y ONMCAHUS JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUH; OpraHu3aluu
U TpPOBEACHUS OHOJOTUYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUIOTE3, BBISIBJIICHUS 3aBUCHUMOCTH MEXAY HCCIEAyeMbIMU
BEJIMYMHAMU, OOBSICHEHHS ITOJIYY€HHBIX PE3yJIbTaTOB

U (GOPMYyITUPOBAHUS BBHIBOJIOB C HCIOJB30BAHUEM HAyYHBIX
MOHSTHI, TECOPUI U 3aKOHOB.

ITP6 6. ChopMHUPOBAHHOCTH YMEHHS BBIICIATH CYIIICCTBCHHBIC
NpPU3HAKA  BHUPYCOB, KIETOK TMPOKAPHOT U  DYKApHOT;
OJIHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPraHWU3MOB, BHUJIOB,
OMOreoIeHO30B U IKOCHCTEM; OCOOEHHOCTH MPOLIECCOB OOMEHa
BCIICCTB W TIPEBpAIICHHS] DSHEPrUU B KIETKE, (OTOCHHTE3a,
IUIACTUYECKOTO U DHEPreTHUYECKOr0 OOMEHa, XEeMOCHHTE3a,
MHUTO3a, MEHO03a, OIUIOJOTBOPEHHUS, Pa3BUTHS M Pa3MHOKEHUS,
WHIUBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHesa), 60pbhObI

3a CYIIECTBOBAHME, €CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OpPTraHU3MOB K cpele OOWTaHUSs, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM, AHTPOTIOTEHHBIX U3MEHEHU N
B 9KOCHUCTEMAX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPAILEHUE SHEPTUU B Orocepe.

I[TP6 7. CdopMupoBaHHOCTh YMEHHUS TPHUMEHATH IOJy4YEeHHBIE
3HaHUS J11 OOBSICHEHHS] OMOJIOTHYECKUX TPOIECCOB U SIBJICHUM,
JUIS. TPUHATHUSL MPAKTUUYECKUX PEIICHU B MOBCEIHEBHOM KU3HU
C uenblo obecriedyeHHs O€30MaCHOCTH CBOErO 370POBbS U
3JI0POBBsI OKPY)KAIOIIUX JFOJIEH, COOMI0IEHUsST 3M0POBOrO o0pasa
YKWU3HU, HOPM I'PaMOTHOI'O MOBEJEHHUS B OKPYKAIOIIEH MPUPOTHON
cpele; MTOHMMaHUEe HEOOXOIUMOCTH HCIIOJIb30BAHUS TOCTHKEHUIN
COBPEMEHHON OWOJIOTHH U OMOTEXHOJIOTHH JUIsl PariOHAIBHOTO
MPUPOIONOIB30BAHMS




2. CTpyKTYypa U coep:kaHue 0011e00pa30BaTeIbHOM AU CUUIIIMHBI

2.1. O0beM TUCHUIINHBI H BBl y4eOHOH padoThI

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 55

B T.Y.

TEOPETUUYECKHE 3aHATH 30
MPAKTUYECKHE 3aHITHS 21
J1a00paTOPHBIE 3aHIATHS 4
OcHoOBHOE co/lep:KaHue 42
IIpodeccnonanbHO OpEeHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue 11
NMPUKJIAJTHOT0 MOYJIA)

IIpome:xkyTounasi arrecTauust (IuddepeHIMPOBAHHBINA 3a4€ET) 2




2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HanmenoBanme Conep:xxanue yueOHOIro MaTepuaJia, JJadopaTopHbie U MPAKTUYECKHE 3aHATHSA, TPUKJIATHOH MoayJb | O0bem
pa3/ieioB M TeM (npu HAJIMYMH) 4acoB
1 2 3
Pasjen 1. buosiorus kak Hayka. ZKuBble CHCTEMbI H MX OPTraHU3aIUsA 2
Tema 1.1. Coneprxkanne y4eOHOro MaTepuasia 2
buonorus B cucreme | buonorus — Hayka o >kuBo npupoje. CBsizu OHONOTUN ¢ OOIIECTBEHHBIMH, TEXHUYECKUMHU U JPYTHUMHU
HayK. OOwast | ecTeCTBEHHBIMA HayKamH, (QHIOCOGHEN, peIUruel, dTHKON, 3CTETHKOW M mpaBoM. Poib Ouoioruu B
XapaKTepUCTHKA (dbopMHpOBaHNN COBPEMEHHOW HAyYHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HAYK.
AKU3HU Metoasl  TO3HaHMS KMBOW  MPUPOABl  (HAONIOJEHHE, OKCIEPUMEHT, OIUCaHhe, H3MEpeHHe,
KJIaCCU(UKALINS, MOJICTTHPOBAHKE, CTATHCTHUYECKass 00pabOTKa JTaHHBIX ).
Kupbie cuctembl (OMocHCTeMbI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIHYME JKUBBIX CHCTEM OT
HEOpraHu4ecKoi mpuposl. CBOKWCTBA OMOCUCTEM U HX pa3HOOOpasue.
YpoBHU oOpraHuMzaliii  OHOCHUCTEM: MOJICKYJISPHO-TEHETUYECKHIl, KIETOYHBIA, OpraHu3MEHHBIH,
MOTYJISITUOHHO-BUJIOBO#, YKOCUCTEMHBIH (OMOTe01eHOTHYECK ), OMoCc(hepHBIA
Paznen 2 Xumunuyeckuii COCTaB M CTPOEHME KJIETKHU 8
Tema 2.1. Coneprxkanue yueOHOro Marepuasia 2
Xumudeckuii  cocraB | [Ipakrnyeckoe 3ansitue Ne 1.
KIeTku.  Boma  uw | Buonormueckas pojib MHUHEpAIBHBIX BEIIECTB B OOECIIEYCHHUU KHU3HEICATEILHOCTH OPraHU3MOB,
MHUHEpaJIbHbIE MPOSIBIIEHUS AUcOaTaHca MUHEPATBHBIX JJIEMEHTOB.
BEIECTBA XUMUYECKUN COCTaB KJIETKM. XUMHUYECKHUE HJIIEMEHTHI: MaKpO3JEMEHThI, MHUKpO3JIEMEHThl. Boma u
MUHEpaJbHble BemecTBa. DYHKIMM BOAbl U MHUHEPAIbHBIX BellecTB B kierke. [logaepxanue
OCMOTHYECKOr0 baslaHca
Tema 2.2. Conepxanue yueOHOro MaTepuasa 2
buonoruuecku benku. CoctaB u cTpoeHre OeNKOB. AMUHOKHCIOTHI — MOHOMEpPHI OenkoB. HezaMeHuMble U 3aMEHUMBIE
BaXHBIE XUMHUYECKHE | aMMHOKHUCIOTHl. AMUHOKHUCIOTHBIH COCTaB. YPOBHM CTPYKTYphl O€IKOBON MOJIEKYJbl (IepBUYHAS,
COETMHEHUS BTOpUYHAs, TPETHYHAs M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOICTBa OenkoB. buonormueckue

¢byakun 6enkoB. depmeHThl — OHoOrnueckue karaauzatopbl. CTpoeHue GepMeHTa: aKTUBHBIA LEHTD,
cyOoctpatHas crnenuduuHoctb. Kodepmentsl. Butamunpl. Otnuuns (epMEHTOB OT HEOPTaHHUECKUX
KaTaJnu3aToOpPOB.

VYrneBoabl: MOHOcaxapubl (TJIIOKO3a, pubo3a M Ae30KCHupuOo3a), nucaxapuibl (caxaposa, JIaKTo3a) U
nmoJincaxapuipl (Kpaxmall, TJIMKOTEH, IIeJUTF0JI03a). buonormueckne (yHKIIUU YTIEBOJOB. JIMTIHIBL:
Tpurauiepuasl, dochomumuasl, crepouabl. [uapodunbHO-TUAPOdOOHBIE CcBoiicTBa. bronormdeckue
¢dbyakmN TunuaoB. CpaBHEHHE YTIIEBOOB, OCIKOB M JIMITHIOB KaK HCTOYHUKOB dHeprun. HykiienHOBBIE
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kucinotel: JIHK n PHK. Hykneotuasl — MoHOMEpPBI HYKJIEHHOBBIX KuciIoT. Ctpoenue u pynkmuu JTHK.
Crpoenne u pynkuun PHK. AT®: crpoenue u pyHkuuu.

Tema 2.3.
CtpyKTypHO-
(byHKIMOHATIBHAS
OpraHu3alys KIeToK

Coneprkanue y4eOHOro MaTepHuaia

[Mutonorus — Hayka o kietke. Kierounas teopus — npumep B3auMoJieicTBUs Ui 1 (HaKkTOB B HAYYHOM
MI03HAaHUMU. MeTOo bl U3yUEHUSI KIIETKH.

Knerka kak nenoctHast >kuBas cuctema. OOIIme NPU3HAKM KIIETOK: 3aMKHYyTas Hapy)KHas MeMOpaHa,
mosekyibl JIHK kak reHeTudeckuit anmnapar, cuctemMa CUHTe3a Oelika.

Tunbl kneTok: sykapuoTHyeckass W INpokapuoTHuecKas. OCOOEHHOCTH CTPOEHHUS MPOKAPHMOTHUECKOU
kietkd. Kiierounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOM KiIeTKHM. OCHOBHBIE OTIMYHUA
pacTUTENIbHON, )KUBOTHOM U TpUOHON KiIeTKU. [IoBepXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAsl CTEHKA,
TIIMKOKAIMKC, uX GyHKuuu. [Inasmarndeckas memOpaHa, ee CBOWCTBA U (DyHKIIHH.

[Mutormasma u ee opraHounabl. OnHomeMOpanHble opraHouabl kietku: OIIC, ammapar [ombmxw,
mu3ocoMbl. [lodyaBTOHOMHBIE OpraHoOMAbl KJIETKH: MUTOXOHJpHM, IacTuiabl. [IpoucxoxneHue
MUTOXOHAPHUH U miactua. Bunsl mnactun. HememOpaHnHble opraHouIbl KIETKH: pUOOCOMBI, KJIETOUHBIH
LEHTP, UEHTPUOJIN, PECHUYKH, KT'yTUKH. DYHKIIMK OPraHOMI0B KJIETKU. BriroueHus.

Snpo — perynaropHblii HeHTp KieTku. CTpoeHue sapa: sjepHas 000J04Ka, Kapuoljadma, XpOMaTuH,
SIPBIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KIIETKE

JlaGoparopHuasi padora Ne 1.
CtpoeHue pacTUTENbHOM, J)KUBOTHOU, TPUOHOM KIIETKH.

Pazgea 3. ZKKuzHeneareIbHOCTh KJIETKH

Tema 3.1.
O0MeH BEIIECTB
u MIpeBpaleHre

OHCPTHH B KIICTKC

Copep:xaHne yueOHOTO MaTepuana

OOmeH BemiecTB, WIM MeTabOMM3M. AcCCUMIIAIMS (TUIACTUYECKUM OOMEH) ¢ JIUCCUMUJISIIHS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOrO IMpoiecca MeTadonu3Ma. Poinb 3aKOHOB COXpaHEHUs
BelIeCTBA W OSHEPIUM B TOHHUMAaHMM Merabonm3ma. Tumbl OOMEHa BemecTB: aBTOTPO(HBIA W
rerepoTpodHbIid. Ponb ¢hepMeHTOB B 0OMeHe BEIIeCTB U MPEBPAILIEHUN dHEPTruu B KieTke. DOTOCHHTES.
CeeroBass u TemHOBasi (a3bl (orocuHTe3a. Peakmuu QorocunTeza. DddexTuBHOCTE (HOTOCHHTE3A.
3nauenue (oTocHMHTE3a M KU3HM Ha 3emie. BiusHue ycnoBuii cpelnbl Ha (HOTOCHHTE3 M CHOCOOBI
MOBBIIICHUS €TI0 TPOJAYKTUBHOCTH Yy KYJIBTYPHBIX pPAacCTEHUH. XEMOCHHTE3. XEMOCHHTE3UPYIOIIUE
OakTepuu. 3HaYCHHE XEMOCHUHTE3a IS KU3HU Ha 3emiie.

DHepreTuveckrii oOMeH B KJIETKe. PacierieHue BemIecTB, BBIICICHUE U aKKyMYJIMPOBAHHE SHEPTHH B
KJIETKe. DTamnbl dHepreTHueckoro oomMena. ['mukonus. bpoxkenue u ero Buasl. KuciopoaHoe okuciaeHue,
unu  kiaetouHoe apixanue. OxucnutensHoe (ochopunupoBanne. DPHEKTUBHOCTh IHEPTETUIECKOTO
oOMeHa.

Tema 3.2.

Coneprxanne y4eOHOT0o MaTepuasa
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Buocunres Oenka

Peaknun wmatpuunoro cuHre3a. ['enermueckas wuHbpopmamums u JIHK. Peamusamus renermueckoit
uHpopmanuu B kietke. ['eHeTnueckuit Ko u ero cBoiicra. Tpanckpunims — mMarpuunblii cuate3 PHK.
Tpancnauus — OuocuHTe3 Oenka. Jrtambl TpaHcisiuu. KogupoBanue aMMHOKHCIOT. Poias pubocom B
OuocuHTe3e Oenka

IIpakTuyeckoe 3ansaTue Ne 2. Pemmenue 3a1a4 Ha cuHTe3 Oemka.

Tema 3.3.
Bupycsl

Coneprkanue y4eOHOro MaTepHuaia

Hexnerounsie popmel sxu3Hu — BUpychl. Mictopust oTkpbeiTus BupycoB (J. Y. UBanoBckuii). OcobeHHOCTH
CTPOCHHS M YKU3HEHHOTO IHKJIa BUPYcOB. baktepuodaru. bonesnu pacTeHuid, >KUBOTHBIX M UEIOBEKA,
BBI3bIBacMbIe BHUpycaMH. Bupyc wummyHomedwurura denoBeka (BUY) — Bozoymutens CIIM/]a.
[Tpodunaktrka pacpocTpaHeHNs] BAPYCHBIX 3a00JICBaHHIA

Pa3nen 4. PazMHokeHHMe M HHIUBHAYAIbHOE Pa3BUTHE OPTaHU3MOB

Tema 4.1.
Ku3ueHHBIN UK
KJIETKHU

Copep:xanue yueOHOro MaTepuana

Knerounslif 1Mk, WM XU3HEHHbIM nMkI kieTku. MHrepdaza u muros. Ilpomeccel, mporekatomue B
uHTepdaze. Perumkanus — peakuuss marpuanoro cuare3a JJHK. Crpoenne xpomocom. XpoMOCOMHBIH
Habop — kapuotun. J{MIUIONIHBIA U TaIUIONIHBIA XpOMOCOMHbIE HaOOpbl. XpoMmaTu sl LluTomoruueckue
OCHOBBI Pa3MHOKEHUSI M WHIUBUAYAJIBHOIO pa3BUTHUs opraHu3MoB. [leneHue knetku — murtos. Craauu
muto3a. IIpomeccsl, mpoucxonsdmme Ha pasHBIX CTAgUAX MHUTO3a. DHOJIOrMYECKHI CMBICI MHUTO3a.
IIporpamMmmupyemast ru0esb KIETKH — alloNTo3.

Tema 4.2.
@OpMBI pa3MHOKEHUS
OpraHUu3MOB

Copep:xanne yueOHOT0 MaTepuana

@®opMBI pa3MHOKEHHSI OPTaHM3MOB: OECIOJIOE M TOJI0BOE. BUIbI 0ecrosoro pa3MHOXKEHUS: JEICHHUE
HAJBOE€ U TOYKOBAaHHUE OJHO M MHOTOKIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATHUBHOE pPa3MHOXKEHHE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €T0 3HAYCHUE IS CeTICKIIHNH.

[TonoBoe pazMHOXKEHHE, ero OTIn4Hs oT 6ecronoro. Meio3. Ctaauu meiio3a. [Iporeccsl, mpoucxozsimue
Ha ctaausx Meiosa. [loBenenue xpomocom B Meito3e. Kpoccunrosep. bruosornueckuii CMbICT U 3HaYEHUE
Meio3a. ['ameTtorene3 — mpoiecc 0o0pa3oBaHHUS TOJOBBIX KIETOK y JKUBOTHBIX. [lOJNIOBBIE >Kene3bl:
CEMEHHUKH U snuHuKH. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u/ 1, STHIEKIIETKA)
— criepmaroreHnes u ooreHe3. OCOOCHHOCTH CTPOEHUS SAHUIIEKIETOK U criepMaTo3ouaoB. OmIog0TBOPEHHE.
[TapTenorenes

Tema 4.3.
NHnnBunyansHOE
pa3BUTHE OPraHU3MOB

Copep:xanne yueOHOTo MaTepuana

IIpakTnueckoe 3ansitue Ne 3. MHdekuronnsie 3a001eBaHusl U 3MHUAEMUU B MCTOPUU YEIOBEYECTBA.
Bakuunanus kak npoduinakTuka HHPEKIMOHHBIX 3a00JI€BaHUH.

NunuBuayanpbHOe pa3BuTHEe (OHTOTEHE3). OMOpUOHAIBHOE pa3BUTHE (IMOpUOTEeHe3). DTarbl
SMOPHOHAIBHOTO PAa3BUTHS y TIO3BOHOYHBIX JKMUBOTHBIX: JpOOJIEHHE, TacTpPyJSALUs, OpraHOreHes.
[ToctamMOpuoHanbHOE  pa3BuTHE. THUNBl  MOCTAMOPHOHAJIBHOTO  Pa3BUTHUS: MPAMOE, HEMpsIMoe
(TmanHOYHOE). Biinsinue cpesbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CHOCOOHBIE BHI3BIBATH BPOXKJACHHBIE
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YpOIICTBA.

Paszgea S. HacjieiCTBEHHOCTh 1 M3MEHYMBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJle10BaHUs

Copep:xanue yueOHOro MaTrepuana

IIpakTnuyeckoe 3anaTue Ne 4. PemieHue 3ahay Ha OINpEAEICHUE BEPOSITHOCTH BO3HUKHOBEHHUS
HACJIEICTBEHHBIX MPHU3HAKOB IPH MOHO-, AM-, MOJUTHOPUIHOM M aHAJU3UPYIOLIEM CKpEIIMBAHUH,
COCTaBJICHHE F€HOTUIINYECKUX CXEM CKPELIMBAHUS.

[Ipenmer u 3agauu TeHETUKU. Poib LUTONOTMHM M AMOpPUOJIOTMM B CTAHOBJIGHWU TeHETHKH. Bxman
POCCHUUCKHX M 3apyOCKHBIX YYCHBIX B Pa3BUTHE T€HETHKU. METOJbI T€HETUKU (THOPUIOIOTHYSCKHIA,
LUTOTEHETUYECKUM, MOJEKYIsIpHO-TeHeTHuYecKnit). OCHOBHBIE Te€HEeTHYeckue MOoHATHS. ['eHeTnueckas
CHUMBOJIMKA, HCIIOJIb3yeMass B CXEMax CKpelIMBaHWi. 3aKOHOMEpPHOCTHU HACJEI0BaHUS IPU3HAKOB,
ycranoBieHHble ['. MenneneM. MoHOrHOpUAHOE CKpelIMBaHue. 3aKOH eAMHO00pa3us TuOpUI0B MEPBOTO
nokosieHus. [lpaBuio nomMuHMpOBaHHUS. 3aKOH pacIICIUICHUS MPU3HAKOB. ['MIOTe3a 4YMCTOTHI ramer.
[TonHoe M HenoMHOEe JOMUHUpPOBaHUE. JIUruOpuaHOe cKpenuBaHue. 3aKOH He3aBUCHUMOI0 HACJIe10BaHuUs
pu3HaKkoB. L{uToreHeTnueckne OCHOBBI JUTHMOPHUIHOTO CKpEIIMBAHUS. AHAJIU3UPYIOLIEE CKPEIUBAHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS TS ONIPEIETICHHUS TeHOTUIIa OCOOH.

Tema 5.2.
CuemieHHoe
HacJeI0BaHUE
MPU3HAKOB

Copep:xanue yueOHOro MaTepuana

IIpakTuyeckoe 3anaTume Ne S. Pemenue 3agau Ha ONpeleieHUE BEPOSATHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPHU3HAKOB MpPH CLEMJIEHHOM HAcleJI0BaHUU, COCTaBJIEHUE T'€HOTHIHMYECKUX CXEM
CKpELIMBaHUS.

CueruieHHOe HacnefoBaHue npus3HakoB. Pabora T. Moprana mo crenjieHHOMY HAclieIOBaHUIO TEHOB.
Hapymienue cuensieHusi reHOB B pe3yJbTaTe KPOCCHHIOBepa. XPOMOCOMHAsI TEOPHsI HACIEICTBEHHOCTH.
I'eneTnueckue KapTel.

I'enernka nosna. XpoMOCOMHOE OIIPEJIEIEHHE 10J1a. AYTOCOMBI U MTOJIOBBIE XPOMOCOMBI. ['OMoramMeTHele 1
rereporameTHble opranu3mbl. HaciegoBanyue npu3HakoB, CIETIJICHHBIX C TOJIOM.

Tewma 5.3.
3aKOHOMEPHOCTH
WU3MEHYHUBOCTH

Copep:xaHne yueOHOT0 MaTepuana

N3meHunBOCTh. Buapl HM3MEHYMBOCTH: HEHACIEICTBEHHAass M HAcleACTBeHHas. Ponp cpenbl B
HEHACIIEACTBEHHON U3MEHYHUBOCTH. XapakTepucTuKa MOU(UKAITMOHHON U3MEHYHUBOCTH.
BaprnanmonHblli psaax u  BapuanMoHHas KpuBas. Hopma peaknum npusHaka. KosimuecTBeHHblE U
KayecTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYMBOCTH.

HacnencTBennasi, wiM TeHOTUIIMYECKass H3MEHUYMBOCTh. KoMOMHAaTHMBHAas HW3MEHUYMBOCTh. Melo3 u
MIOJIOBOM  MpolLlecC — OCHOBa KOMOMHATUBHOM W3MEHYMBOCTH. MyTallMOHHAs H3MEHUYUBOCTb.
Knaccudpukanus wmyranuii: reHHblE, XpPOMOCOMHBbIE, T'€HOMHble. YacToTa M NPUYMHBI MYyTallHil.
MyTtareHHble pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIJIOB B HacleAcTBeHHOoU n3MeHunBoctu H.M. BaBuioBa
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Tema 5.4.
T'eneTuka uenoBeka

Coneprxanue yaeOHOTo MaTeprasa

IpakTuyeckoe 3anaTHe Ne 6. CoctaBiieHHE U aHATIU3 POJOCIOBHBIX YEJIOBEKA.

I'enetnka yenoseka. Kapuorun denoBeka. OCHOBHbIE METO/bl T€HETUKHU YEJIOBEKA: NE€HEATOTrMYEeCKUM,
OJIM3HELIOBBIM, IUTOTEHETUYCCKHA, OMOXUMHYECKHA, MOJICKYIsIpHO-TeHeTnYeckuii. CoBpeMeHHOe
ONpeJIeJICHUE T'€HOTUIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHNE, B TOM YHUCJIE C TOMOIIbIO
[T11P-ananu3a. HacinencrBeHHbie 3a00j1¢BaHUs YelIOBEKA: IeHHbIC 0OJIC3HH, OOJIC3HH C HACIICICTBEHHOM
MIPEIPacloIOKEHHOCThI0, XpOMOCOMHbIe ©Oose3Hu. CoMmaTudyeckue U TIeHepaTUBHbIE MYTAallUH.
CrtBonoBbIe KJIETKH. [IpUHIUIIBI 3I0pOBOTO 00pasza KHU3HU, ITUATHOCTHUKH, MPOMUIAKTHKA M JICUCHUS
TreHeTUYECKUX OoJie3Hel. MenuKo-TeHeTHYeckoe KOHCYIbTUPOBaHUE. 3HAUeHNE MEIULIUHCKON TeHEeTUKU
B IIPEIOTBPAIICHUH 1 JICYCHUU TeHETUICCKUX 3a00JIeBaHUI YETIOBEKA.

Pa3znea 6. DBoaronuon

Has OHoJIOrus

Tema 6.1.
OBOIIOIMOHHAS
TEOpUS M €€ MECTO B
OMOJIOTHH

Copep:xanue yueOHOro MaTepuana

[IpennochlIku BO3SHUKHOBEHHUS 3BOJIOLMOHHON TEOPUHU. DBOJIOLUOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOIOLMOHHON TEOpUM Ha pa3BUTHE OMOJOIMM M APYrux HayK. CBHIETEIbCTBA HBOJIOLUH.
[TaneoHTONOrMYECKHE: MOCIEAOBATEIBHOCTD IOSBICHUS BHJIOB B IIAJCOHTOJOTMYECKON JIETOIMCH,
nepexoanbie Gopmel. buoreorpaduueckue: cxoICTBO M pasnuuue ¢ayH U (Gpaop MaTepuKkoB U OCTPOBOB.
OMOpPHUONIOrMYEcKHEe: CXOJICTBA U pa3ivyuvs dMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENBHO-
aHATOMUYECKHE: TOMOJIOTMYHBIEC, AHAJOTUYHbIC, PYAMMEHTApHBIE OPraHbl, araBU3Mbl. MomekyispHO-
OMOXMMHYECKHE: CXOACTBO MEXaHU3MOB HACJEACTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX IyTeH y Bcex
KUBBIX OPraHU3MOB.

OpomoruonHas teopuss Y. JapBuna. IIpennochiiku BO3HMKHOBEHHUS JapBUHM3MA. JIBHXKyIME CHIIbI
3BOJIOIMM BUAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TP OTPAHUYEHHOCTH PECYpPCOB,
HeonpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBAHNE, €CTECTBEHHBIN OTOOD)

Tema 6.2.
MukposBonronus

Copep:xaHne yueOHOTO MaTepuana

Cunrernueckas Teopus sBomtonnn (CTD) u e€ ocHOBHBIE Mon0KeHuss. MukposBostonus. [Tomynsmus kak
€AMHUIA BUJA U 3BOJIIOIIH.

JBuxymue cuiibl (pakTopbl) BOJIOLMM BUAOB B Npupoze. MyTallMOHHBIN mpolecc U KOMOWHAaTUBHAS
M3MeH4MBOCTh. [lomynsnuonHble BOIHBI U Apeiid reHos. M3omauus u murpanus. EctectBeHHbIi 0TO0p —
HarnpasJsomuii Gaktop sBomronuu. PopMbl ectecTBeHHOTO oTOOpa. [IprcmocobIeHHOCTs OpraHu3MOB
KaK pe3ysbTar 3Boionuu. [Ipumepsl npucnocoOiaeHnit y opranuzMoB. ApoMop(o3bl U UAMOAIANTALINH.
Bun u BumooOpazoBanme. Kpurepuu Buma. OcHOBHbIE (OpMBI BHUI000pa3oBaHMs: reorpaduueckoe,
9KOJIOTHYECKOE

Tema 6.3.
Makpo3Bonronus

Coneprxanne y4eOHOT0o MaTepuasa

MaKpOBBOHIOI_II/ISI. (I)OpMBI 9BOJJIIOINH: (I)I/IJ'ICTI/ILICCKEU{, JAUBCPICHTHAs, KOHBCPICHTHAsS, MapallJICJIbHAsl.
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Heob6patumocTs 3BOTIONINMN

IIpakTuyeckoe 3ansaTHe Ne 7. 1
Onucanue npucnoco0JIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIFHOTO XapaKTepa.
Pasjen 7. Bo3HUKHOBeHNE U Pa3BUTHE KU3HH HA 3emJie 4
Tema 7.1. Coneprxkanne y4eOHOro MaTepuasia 2
3apoxxeHue u | JloHayuyHble TpPEICTaBICHHUS O 3apOKICHUM XU3HU. HaydHble TMMOTe3bl BOHMKHOBEHMS KH3HU Ha
pa3BUTHE )KU3HU 3emsie: abuoreHes U MaHcepMus. XUMHUYECKask IBOIONUS. AOMOTEHHBIN CHHTE3 OPraHMYeCKHX BEUIECTB
U3 HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOM 3Boonny. HavganbHble 3Tamnsl
Oouosornyeckoii sBomrormu. I'mnoreza PHK-mupa. @opmupoBanme MeMOpaHHBIX CTPYKTYp U
BO3HHUKHOBEHHUE MPOoTOKIeTKH. [lepBrie KileTku U ux 3Bojtonus. GopMupoBaHre OCHOBHBIX TPYIII HKUBBIX
OpraHU3MOB.
PazButue xu3Hu Ha 3emie mo 3pam u nepuomam. Karapxel. Apxeickas U TPOTEPO30HCKass IPHI.
[laneosoiickas spa u €€ mepHOAbl: KEeMOPHUICKUN, OPAOBUKCKHUI, CHUITYpUICKUH, JAEBOHCKUM,
KaMEHHOYTOJIbHBIM, MEpMCKUH. Me3030ickas spa M €€ IepuoAbl: TPHUACOBBINA, KOPCKUH, MEIOBOM.
Kaiino3zoiickas apa u e€ nepro/pl: MajaeoreHOBbIi, HEOr€HOBBIHM, AaHTPONOTEHOBBI.
Tewma 7.2. Copep:xanue yueOHOro MaTepuana 1
OCHOBHEBIE cragud | OCHOBHBIE CTAaJIMM W BETBU DBOJIOIMH 4YEJIOBEKA: aBCTpaJONUTEKH, YemoBek ymenbidd, YenoBek
JBOJIIOLIMM YEJIOBEKA | MpAMOXoIsaimuid, YenoBek HeaHAepTanbckuii, YenoBek pa3yMHBIM CcoBpeMeHHOro tuma. Haxoaku
HCKOMAEMBbIX OCTAHKOB, BpPEMs CYLIECTBOBAHMS, O0JIACTh pPacHpOCTpaHEHUs, 0O0bEM TOJIOBHOTO MO3Ta,
o0pa3 )XKU3HU, OPYAHUSL.
Yenoseueckue packl. OCHOBHBIE OOJIBIIME PACHl: €BPOIEOMIHAs (€Bpa3uiickasi), HErpo-aBCTpaIoOuHas
(7xBaTOpHANBHASA), MOHT'OJIOMTHAsI (a3MaTcko-aMepUKaHCKas). Yeptbl  mpHUCIIOCOOIEHHOCTH
MIpe/ICTaBUTENIEH YEIOBEUECKUX Pac K yCIOBHSIM cyllecTBoBaHMs. EquHCcTBO yenoBeueckux pac. Kputuka
pacuzMa
IMpakTuyeckoe 3ansaTue Ne 8. 1
Bpems u myTtu pacceneHuss udenoBeka Mo IutaHeTe» WM «IIpucrnocoOIeHHOCTh yeloBeKa K pPa3HbIM
ycJIOBUSIM cpeibl. Biusinue reorpadguyeckoii cpesibl Ha MOp(hOJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.
Pa3nea 8. Coo0mecTBa M 3K0JI0THYECKHE CHCTEMbI 4
Tema 8.1. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE COJIeP:KaHME (CoiepKaHNe MPHUKJIAHOTO MOAYJIsT) 2

Bmmsgune
AHTPOIIOT€HHBIX
(bakTopoB Ha

ouochepy

IIpakTHyeckoe 3ansaTHe Ne 9.

DKOJIOTHYECKHE acleKThl MPO()eCCHOHAIBHON AEATEIbHOCTH Ha BOJAHOM TPAHCIIOPTE.

YenoBeuectBo B Ouochepe 3emnu. AHTponoreHHble u3MeHeHUs B Ouocdepe. [nmobdampHbIe
sKosioruueckue npodiemsl. CocyliecTBOBaHUE MPUPOIBI U YenoBedecTBa. CoxpaHeHne 6MopazHooOpas3us
KaK OCHOBa YCTOWYHMBOCTH Omocdepbl. OCHOBa palMOHAIBHOTO YIPABJICHUS MPUPOIHBIMH PECYpCaMH U
uX ucnojib3oBaHue. JlocTrkeHust OMOJIOTUU M OXpaHa IPUPOAbI
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Tema 8.2.

BausHue counmaibHO-
9KOJIOTHYECKUX
¢bakTopoB Ha

3J0pPOBBEE YCIOBCKa

IIpodeccnoHabHO OPUEHTHPOBAHHOE Co/lepkaHue (CopepKaHue NPUKJIATHOTO MOYJIs)

310poBbe U €ro cocrapiisAomue. OakToppl, MOJIOKUTEILHO U OTPULATENIBHO BIMSIONIME HA OpPraHU3M
yenoBeka. [Ipo0nemMa TEeXHOTEHHBIX BO3JECHUCTBUN Ha 370pPOBbE uejOBeKa (PMEKTPOMArHUTHBIE MOJIA,
ObITOBast XMMHS, U30BITOUHBIC LTYMBI, pajuanus U T.IL.). AanTanus OopraHu3Ma 4elioBeka K (axkTopam
okpyxaromei cpenpl. Ilpunuunel dopmupoBaHus 3A0poBbecOeperaroniero mnopeaeHus. Puznyeckas
aKTUBHOCTb U 3/10pOBbE. BHOXMMUYECKHNE aCIIEKThI PAllMOHAJILHOIO IUTAHUS

JlaGoparopHasi padora Ne 2.
Metonp! n3mMepeHus (akTopoB cpeibl OOUTAHHUS.

Pa3znen 9. Cenexkunsi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHH 4
Tema 9.1. Coneprxkanue y4eOHOro MaTepuasia 1
Cenexius kak Hayka | Cenekius Kak HayKa M Ipolecc. 3apoKICHUE CeNeKIMu U qoMectukaims. Yuenune H. V. BaBuiosa o
U mpolecc LEHTpaxX MHOT000pasus U MPOUCXOXKIAECHUS KyJIbTYpHBIX pacTeHUN. LIeHTphl MPOUCXOXKAEHUS JOMAIIHUX
#KUBOTHBIX. CopT, mopoJa, mramm. COBpeMEHHBIE METO/IbI CEJEKLIUU.
MaccoBblif ¥ MHAMBUAYaJIbHBIH OTOOPHI B CENEKUUM pAacTeHUM M XKHUBOTHBIX. OIIEHKa 3KCTepbepa.
bnauskoponcTBeHHOE CKpemmBaHue — WHOpuAWHT. Yucrtas nuaMg. CKpelyMBaHWE YHUCTHIX JIMHUH.
I'erepo3uc, wnau ruOpugHas cuina. HepoiacTBeHHoe ckpelmimBaHue — ayTOpuauHr. OTtaanéHHas
rubpuanszanus U e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 M IOJy4YeHHE NOJUIUIONAOB. JlocTrxkeHus
CeJICKIIUM PacTEHUH, KUBOTHBIX U MUKPOOPTaHU3MOB
Tema 9.2. buotexHonorus kak oTpaciib NMpou3BOACTBA. ['eHHas MHXKeHepus. OTalbl CO3JaHMs PEKOMOWHAHTHOM 1
OcHOBBI JUHK u TpancrenHsix opranu3moB. Kierounas mnxenepus. Kietounsle KynpTypbl. MUKPOKIOHAJIBHOE
OMOTEXHOJIOTHH pa3MHOXXeHue pacteHui. KioHupoBaHHEe BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkosornyeckue u arudeckue npodueMsl. 'MO — reHeTHnyeckr MOIU(UIIMPOBAHHBIE OPIaHU3MBI
Tema 9.3. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE COJIeP:KaHME (COiePKaHNEe MPHUKJIAHOTO MOAYJIsT) 1
buorexHonorun B | OCHOBHBIE HAIpPaBJICHMUSI COBPEMEHHOW OMOTEXHOJIOTMH B MpO(ecCHOHATBbHON AESITENTbHOCTH YelOBeKa.
Kn3HU U npodeccunt | Metonsl OuotexHonorur. OOBEKTHl OMOTEXHOJOTHH. DTHKA OWOTEXHONOTMYECKHX M TECHETHYCCKHX
sKcriepuMeHToB. [lpaBuna moucka ¥ aHanu3a OWOAKOJIOTMYECKOW UWHGOpMaluu W3 Pa3IUdHbIX
MCTOYHMKOB (Hay4Has U yuyeOHO-HayuyHas JIUTepaTypa, CpeIcTBa MaccoBOi nH(popManuu, cetb IHTepHeT
U Apyrue).
IMpakruyeckoe 3ausaTue Ne 10. 1
Keiicbl Ha aHanu3 wHGOpMaUMU O HAyYHBIX JOCTHKEHHSX B OOJACTH TE€HETHYECKHX TEXHOJIOTUM,
KJICTOYHOM MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHHA.
3amuTa Kelca: npecTaBlIeHue pe3yIbTaTOB peleHus] KeHCOoB (BBICTYIUIEHHE C IPEe3eHTaluen)
Pa3nea 10. Pemienne keiicoB B 00,1acTH OMOTEXHOJIOTHIA 5
Tema 10.1. | IpogeccnonaibHo OpHEHTHPOBAHHOE cOAepsKaHMe (COAEPKAHNE NPHKIATHOTO MOIYJIs1) 1
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buorexnonorun B | Pa3BuTHEe NpPOMBINUIEHHON OMOTEXHOJOTMM M €€ NMpUMEHEHHWE B JKM3HM YelIOBEKa, MOUCK M aHau3
IIPOMBIILITIEHHOCTH uHbOpMAIMY U3 PA3MYHBIX UCTOYHUKOB (Hay4yHas M y4eOHO-Hay4Has JIUTEpaTypa, CPEeICTBa MACCOBOM
nHdopmanuu, cetb IHTepHET U 1pyrue)
IIpakTuyeckoe 3ansaTue Ne 11. 4
Ketficpl Ha ananu3 nHGOpPMALIUK O PA3BUTUU MPOMBINUIEHHOW OMOTEXHOJIOTHH (TI0 MUHU-TPYIIIIAM).
3amuTa Kelca: mpecTaBlieHue pe3yIbTaToB PeIIeHUs KeHCOB (BBICTYIJICHUE C TPEe3eHTAIUEH ).
IIpomexyTounas arrecranms - quddepeHIIMPOBAHHBIN 3a4eT 2
Bcero: 55

17




3. YciaoBusi peaju3anuu nNporpaMMbl 001eo0pa3oBaTebHON JUCITUNINHBI

3.1. lna peanusanuu OporpamMmbl JTUCHUIUIMHBI JOJDKHBI OBITH MPEIYyCMOTPEHBI ClEAYIoIIne
crierualbHbIe momMenieHus: Kabuner XuMun u OMOJIOTHH.

Crnennaju3npoBaHHas Medesib H CHCTEMBbI XPaHEeHHUs Koa-Bo
1 | Cton yueHHUECKUH (10 Koauvecmsy ooyuaruuxcs) 31
2 | CTyn y4eHHUECKUH (10 Koauuecmasy 00yuanowuxcs) 32
3 | OrueTymuresns 1
4 | PenbcoBasi cUCTEMA € KJIACCHOM M MHTEPAKTUBHOM TOCKOM (IIpOorpaMMHOE 1
obecrieueHre B KOMILICKTE)
5 | Cton ¢ smukaMu Ui XpaHeHUs/TyMOO# (pabouee mecmo npenooasames) 1
6 | Kpecno oducHoe (pabouee mecmo npenodasamens) 1
7 | Jlocka mpoOkoBast 2
8 | Cuctema (ycTpoiCTBO) JIJIsl 3aTEMHEHHS] OKOH 3
9 | llIxad ayia xpaneHus: yaeOHbBIX TOCOOUIT 1
TexHnuyeckue cpeacraa
1 | PenbcoBast cucTeMa ¢ KJIIACCHOM M MHTEPAKTUBHOM JIOCKOU (IIpOrpaMMHOE 1

o0ecrieueHrne B KOMIUICKTE)

DJIEKTPOHHBIE CPEICTBA 00YUEHUsI

1 | Dnektponnslie cpeacTBa o0yuenus/MHTepakTuBHBIE OcOOUs/OHIaH-KypCHI
(no pazdenam paboueu npoepammsl) CucTemMa JTMCTaHIIMOHHOTO 00YYCHUS
«[lapyey | [Tapyc

I[eMOHCTpaIIHOHHI)Ie y‘leﬁHO-Hal"JIHI[HI)Ie nocoous

1 | Monenu, MyJIsbKu, aniuTMKalUN 12

2 | [TocoOus HATIISIIHOM DKCIIO3ULIMHA 4

3.2. UndopMmannoHHoe obecniedeHHe peaju3alui NPorpaMmMbl

Kapra o06ecneyeHHOCTH JUCHUIJIMHBI JIUTEPATYPOii

Ton
A3JaHUS

Ne HanmeHoBaHNE HCTOYHHMKA Kon-Bo 7k3.

1. OcHoBHas JuTepatypa

AradonoBa, 1. b. buonorus : 6a30BbIi ypoBeHb : yueOHUK / .
b. AraponoBa, A. A. Kamenckuii, B. . CuBormazos. — 2-¢
u31., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c. — ISBN
1.1 | 978-5-09-121341-6. — Tekcr: DdiekTpoHHbIM // Jlane 2025 OP
AIIEKTPOHHO-OUOIHOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/472913 (maTa oOparieHus:
24.04.2026). — Pexxum JtocTyna: Uit aBTOPH3. MOJIH30BATEICH.

buonorust : 10-i kmacc : 6a30BbI ypoBeHb : y4ueOHHK / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PybuoB [u ap.] ; mox
penakmueir B. B. Ilaceunnka. — 6-¢ m3a., crep. — Mocksa :
[Tpocsemenue, 2024. — 223 c. — ISBN 978-5-09-112164-3. —
Tekct : anexkTpoHHbld / JlaHb : 37€KTpOHHO-OMONIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/437336 (nara
oOpatmenusi: 24.04.2026). — Pexum npoctyna: ais aBTOpH3.
10JIb30BaTENEN.

1.2 2024 OP
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https://parus.vsuwt.ru/local/crw/
https://parus.vsuwt.ru/local/crw/
https://e.lanbook.com/book/472913
https://e.lanbook.com/book/437336

buonorus: 11-1 kmacc: 0a30BwId ypoBeHBb : yueOHUK / B. B.
[Maceunuk, A. A. Kamenckuii, A. M. Pybuos [u np.]. — 6-e u3n.,
crep. — Mockaa : [Ipocsemenne, 2024. — 272 c¢. — ISBN 978-
5-09-112165-0. — TexkcT : 3neKTpoHHBIH // JIaHb : 3IEKTPOHHO-
OoubnuoreyHas cucTema. — URL:
https://e.lanbook.com/book/409211 (mata oOparieHus:
24.04.2026). — Pekum ocTyma: s aBTOPU3. M0JIb30BATENIEH.

2024

2.

JlonoiHUTeIbLHAS JTUTEpaTypa

2.1

AradonoBa, 1. b. buonorus : 6a30BbIii YpOBEHb : MPAKTHKYM :
yuebHnoe nocobue / U. b. Araponona, B. . CuBornazoB. — 2-¢
u3., crep. — Mocksa : [IpocBemenue, 2025. — 112 ¢. — ISBN
978-5-09-121342-3. —  Tekct: osnekrtpoHHbl /  Jlanb

3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/472916 (mata oOparieHus:
24.04.2026). — Pekum mocTyma: s aBTOPU3. M0Ib30BaTEIEH.

2025

OP

2.2

buonorus. ba3oBelii u yriayOnensusiii ypoBHu: 10—11 kmaccsr :
yueOHUK [UIsi cpeAaHero oOmiero obOpazoBaHus / moxa ooOuei
penaknueit B. H. Speiruna. — 2-e w3n., nepepad. u Joom. —
MockBa : MWszparensctBo IOpaiit, 2026. — 378 c¢c. —
(O6meobpazoBarenpHbi 1K), — ISBN 978-5-534-16228-8. —
Tekct : snexTpoHHblid // OOpa3zoBarenbHas minaTdopma FHOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/589145 (nara oOpamieHus:
23.04.2026).

2026

OP

2.3

buonorus @ y4eOHMK W  TOPaKTUKYM Ui CPEIHEro
npodeccuoHaibHOr0 oOpa3zoBanust / moj pemakunueir B. H.
SApeiruna. — 2-e uzn. — Mocksa : U3narensctBo FOpaiit, 2026.
— 377 c¢. — (IIpodeccuonansrnoe obpazoanue). — ISBN 978-5-
534-09603-3. — Texkct : anekrpoHHbni // OOpa3oBarenbHas
miatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/583565
(mara obpamenusi: 23.04.2026).

2026

OP

2.4

KysneroB, JI. M. Dxonorus : y4eOHUK U TPAKTUKYM IS
cpennero npodeccruonansHoro oopazoanusi / JI. M. Ky3ueros,
A. C. HukomaeB. — 3-e u3a., mepepad. u gomn. — Mocksa :
MzparensctBo HOpaiit, 2026. — 330 c¢. — (IlpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-534-15544-0. — Tekct
anekTpoHHbld // OOpa3oBarenbHas miaatdopma FOpaitt [caitt]. —
URL: https://urait.ru/bcode/584013 (mara oOparieHus:
23.04.2026).

2026

OP

2.5

Jleonosa, I'. I'. buonorus : ydeOHoe nocobue mis CIIO / T'. T.
JleonoBa. — 3-¢ m3x., crep. — CankTt-IlerepOypr : Jlans, 2025.
— 172 ¢. — ISBN 978-5-507-52846-2. — Tekcr :
AJIEKTPOHHBIN // JIaHb : ANEKTPOHHO-OMOIMOTEYHAS] CUCTEMA. —
URL: https://e.lanbook.com/book/460736 (mara oOpaieHus:
23.04.2026). — Pexkum ocTyma: AJis aBTOPU3. MOIb30BATENEH.

2025

oP

2.6

Oo6yxoB, JI. K. buonorus: KJIeTku W TKaHU : YYEOHUK IS
cpennero npodeccuoHanpHOoro odbpazosanus / J[. K. O06yxos, B.
H. KupunenkoBa. — 3-e¢ u3a., mepepab. u gom. — Mocksa :
MznarensctBo FOpaiit, 2026. — 358 c¢. — (IIpodeccuonanpHoe
obOpazoBanue). — ISBN 978-5-534-07499-4. — Tekct
anexkTpoHHbIi // ObpaszoBarensHas miatdgopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/586481 (mara oOpareHus:
23.04.2026).

2026

oP
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https://e.lanbook.com/book/409211
https://e.lanbook.com/book/472916
https://urait.ru/bcode/589145
https://urait.ru/bcode/583565
https://urait.ru/bcode/584013
https://e.lanbook.com/book/460736
https://urait.ru/bcode/586481

2.7

buonorust:  Meronuyeckue  yKazaHHSs O  BBINOJHEHHUIO
npakTU4eckux  pabor  crymeHToB  jans  cmer.  26.02.03
CyII0BOXK/ICHHE; 26.02.05 DKCIUTyaTalus CYJIOBBIX
OHEPreTUUECKUX YCTaHOBOK; 26.02.06 OxcrutyaTanusi CyJOBOIO
2JIEKTpoOOOpyIOBaHUsT U cpeiactB  aBTtomaTtuku;, 23.02.01
Opranuszanus TEpPeBO30K M YIpPaBICHHE HaA TpaHcnoprte (1o
Bunam) / Coct. E.B. fluenko. — Camapa: Camapckuii ¢uaman
OI'bOY BO «BI'YBT», 2026. — 1 Ttekcr/daiin. - Tekct
(BU3yaNpHBIN) : 3JMEKTPOHHBIA. — PexxuMm Jocryma: JoKanbHas
ceTh runana.

2026

oP

2.8

buonorus:  Meroauueckue — ykasaHMsL 10 BBIIOJHEHHIO
nabopaToOpHBIX ~ paboTr  cTynmeHToB s crem.  26.02.03
CynoBoxieHue; 26.02.05 OKcmtyaranuus CYJOBBIX
SHEPreTUYECKUX YCTaHoBOK; 26.02.06 Dkcruryartanus CyaoBOro
ANEKTpooOOpynoBaHusi W cpeactB  aBTromaruku; 23.02.01
Opranuzanus MEepeBO30K U YIpaBleHUWE HaA TpaHcmopre (1o
BugaMm) / Cocrt. E.B. Sluenko. — Camapa: Camapckuii ¢umman
OI'bOY BO «BI'YBT», 2026. — 1 Ttekcr/daiin. - Tekct
(BU3yalbHBIM) : 3JIEKTPOHHBIA. — PexxuMm Jocryna: JoKanbHas
ceThb (hunmana.

2026

oP

3.1

CTOYHHMKHM NPaBa (HOPMATHBHO-NIPABOBas JINTEPaTypa)

3.1

®DenepalibHbII rOCYIapCTBEHHBIN 00pa3oBaTeNbHBIN CTAaHIAPT
cpenHero (MoTHOT0) 00IIero 00pa3oBaHus. Y TBEPXKICH ITPHUKA30M
MunoOpnayku Poccun ot 17.05.2012 N 413 (pen. ot 11.12.2020)
"O0 yTBep)KIeHUH (eIepaTbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHaapTa CpeHero oomero oopazoBanus"
(3apeructpupoBano B Muntocte Poccuu 07.06.2012 N 24480) ,
r.Mocksa. - Pexum nocrymna:
https://normativ.kontur.ru/document?moduleld=1&documentld=3
87057

2012

OP

3.2

®enepanbHblil 3ak0H OT 29.12.2012 N 273-®3 (pen. ot
02.07.2021) "O6 obpazoBanuu B Poccuiickoit @eaepanun" (C u3M.
U JI0ML., BCTYIL. B cuity ¢ 13.07.2021). — Tekcr : 31eKTpOoHHBIH //
Koncynprantllmtoc [caiit]. — URL: http://www.consultant.ru

2012

OP

3.3

IMPUMEPHASI PABOYAS [TPOTPAMMA
obmreoOpaszoBarenbHoM quctumIuHbl « bBUOJIOT Uy nnst
MpoeCCHOHANIBHBIX 00pa30BaTEIbHBIX Opranu3auii (0a30BbIii
yposenb) / M: UPIIO, 2025. - Tekct: 3neKTpoHHbIH //
®denepalibHbII HHCTUTYT pa3BuTus oOpazoBanus. - URL:

https://firpo.ru/reestr-pop-spo/prp/prp_oc/

2025

OP

4. Poccuiickme ;KypHaJIbl

No

HanmenoBanue ucrounuka *

ITepronuuHOCTH
BBIXOJIa B I'OJ

4.1

N3Bectus Caparosckoro ynusepcurera. Hoas cepusi. Cepus
«Xumust. buonorus. Dxonorus» - URL:
https://e.lanbook.com/journal/3227?category=3863

4.2

NuHOBallMOHHAsT HayKa - CTaThbd M3 HAy4HOro >XKypHayia Mo
EctecTBeHHbBlE W TOYHBIE HAyKH, Texuuka u TEXHOJIOTUH,
MegunuHCKHE HAyKd U OOIIECTBEHHOE 3/paBOOXpPaHEHUE,
CenbCckoxo03siiicTBEHHbIE Hayku, CollMaibHbIE HAYKW — YHUTalTe

OecrutaTHO B 3yeKkTpoHHOW  Oubimoreke  KubepJlenunnka.

20



https://normativ.kontur.ru/document?moduleId=1&documentId=387057
https://normativ.kontur.ru/document?moduleId=1&documentId=387057
https://cyberleninka.ru/journal/n/innovatsionnaya-nauka?i=1123479
https://cyberleninka.ru/journal/n/innovatsionnaya-nauka?i=1123479
https://cyberleninka.ru/journal/n/innovatsionnaya-nauka?i=1123479
https://cyberleninka.ru/journal/n/innovatsionnaya-nauka?i=1123479
https://cyberleninka.ru/journal/n/innovatsionnaya-nauka?i=1123479

(cyberleninka.ru)

4, KOHTPOHL U OLCHKA PE3yJIbTAaTOB OCBOCHUSA 06me06p330BaTeJ’le0ﬁ AUCHHUIIINHBI

O01mas KoMInereHus Pazpen/Tema Tun oueHoYHbIX MEPONIPUATHH
OK 01. Beibupare | Temsr 2.1 -2.3, | O6cyxaeHue Mo BOpocam JeKIHH
CIIOCOOBI pemenus | 3.1- 3.3, 4.1- | PazpaboTka rioccapus
3aga4 4.3, 5.1-5.4, | 3anonHeHWE CPAaBHUTEIBHBIX TaOIUI]
npodecCuOHAITBHON 6.1-6.3, 7.1- | TectupoBanue
NEeATEILHOCTH 7.3, 8.1, 8.2, | YcrHbIii onpoc
MIPUMEHUTEITLHO k | 9.1-9.3, JIuKTaHT  Ha  HWCIOJNB30BaHHE  APTYMEHTOB,
pasnuyHbM KoHTekcTam | 10.1 OMOJIOTMYECKON TEPMUHOJIOTUN U CUMBOJIHMKH
NnnuBuayanbHast caMocTosATeIbHas paboTa
[IpencraBienue pe3ysbTaToB NPAKTUYECKUX pabOT
KonTposbHabie paboThl
3ammTa TBOpUECKUX padoT
3aiuTa MHIMBUYaTbHBIX IPOEKTOB
Brinosinenue 3aJaHui MIPOMEKYTOUHOU
aTTecTaluu
OK 02. HUcnonw3zoBare | Temsr 1.1, 2.1 | OuenuBaemas JUCKyccHsl 10 BOIpOcaM JEKLIUN
coBpeMeHHBIe cpenctBa | -2.3, 3.1- 3.3, | Pa3paboTka MEHTaNbHOM KapThl B MUHU TPYIIIax
TOUCKA, anamza | 4.1-4.3, 5.1- | BemonHeHue u 3amuTa J1adopaTopHbIX padboT
u uHTepnperauuu | 5.4,  6.1-6.3, | [IpeacraBnenue pe3yiabTaToB IPAKTHUECKUX pabOT
uHpOpMaIuy, u | 7.1-7.3, 8.1, | [IpencraBienue yCTHBIX COOOIICHHUH C
nH(pOpMaIMOHHBIE 8.2, 9.1-9.3, | mpe3eHTaMEH, TOATOTOBICHHBIX T10 IIEPEYHIO
TEXHOJIOTUU s | 10.1 HCTOYHHUKOB, pEKOMEHIOBAHHBIX IIPETI0/IaBaTEIIEM
BBITIOJTHEHUS 3a/1a4y
npo¢eCcCuOHATBHON
JesTeIbHOCTH
OK 04. DddextuBHo | Temsr 2.1 -2.3, | O6cykaeHnE IO BOIIPOCAM JICKIHH
B3aumozneicroBath u | 3.1- 3.3, 4.1- | [IpencraBnenue pe3ynbTaToB MPAKTUYECKUX padbOT
paborare B komektuBe | 4.3,  5.1-5.4, | 3amuTa TBOpUECKHX pabOT
1 KOMaHe 6.1-6.3, 7.1- | 3ammTa UHAUBUAYATHHBIX IPOCKTOB
7.3, 8.1, 8.2,
9.1-9.3,
10.1
OK 07. CopgeiictoBats | Temsr 1.1, 2.1 | O6cyxkaeHue no Borpocam JeKIHH
COXpaHEHHIO -2.3, 3.1- 3.3, | Pazpabotka rioccapus
okpyxarmen  cpensl, | 4.1-4.3, 5.1- | 3anonHeHue CPaBHUTEIBHBIX TAOJIHUIL
pecypcocOepexeHHIo, 54, 6.1-6.3, | TectupoBanue
MIPUMEHSATD sganus | 7.1-7.3, 8.1, | YcrHBIit onpoc
00 m3meHenuu kmMata, | 8.2,  9.1-9.3, | JlukraHT Ha  WCIONB30BAaHHE  aApPTyMEHTOB,
MTPUHLIMIIBI 10.1 OMOJIOTUYECKON TEPMUHOJIOTUN U CUMBOJIMKH
OepeKIIMBOTO NnnuBuayanbHast caMmocTosATe bHas paboTa
MIPOU3BO/ICTBA, [IpencraBnenue pe3ynbTaToOB MPAKTUYECKUX pabOT
3¢ heKTUBHO KoHnTposabHbie paboThl
JeicTBOBATh 3ammurTa TBOpUECKUX padoT
B 9Ype3BbIUATHBIX 3ammuTa MTHINBUAYAIBHBIX TIPOCKTOB
CUTYyalUsIX BrinosnHenue 3a1aHuil TpOMEKYTOUHOU

aTTecTaluu
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IO/l - U3SMEHEHUN U OMOJIHEHUN HET

[Ipencenarenb npeaMETHON IUKIOBOM
KOMHCCHHA MAaTEMaTUYECKAX U OOIIMX
€CTECTBEHHOHAYYHBIX JTUCIHUIUINH

/UBanoBa 1.B./

MHOoAIINCH
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