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PabGowyas mporpamMmma AMCUMIUIMHBI COCTaBJI€Ha B COOTBETCTBHM ¢ DexepalibHbIM
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1. OO0mas xapakTepucTukKa padoueii nporpaMMbl 0011e00pa30BaTEeIbHON THCIUIIINHBI
«buogorus»

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe o0pa3oBaTeiibHO# nporpammbl CIIO:
Ob6meoOpa3oBaTenbHas  aucuuiviniHa  «buonorus» — sBiseTcss  00s3aTENbHOM  YacTbiO
00111e00pa3oBaTeIbHOrO IHUKJIa 00pa3oBaTelbHONW Tporpammel B cootBeTcTBUU ¢ ®I'OC CIIO
no crenranbHocTu: 26.02.03 CynoBoxxaeHue.

1.2. I_Ie.]'II/I U IINTIAHUPYEMBIE PE3YJbTAThI OCBOCHUS JUCHUIIIMHBI:

1.2.1. Heab AuCUUNIHHBI
Coneprkanue mporpamMmbl 0011€00pa3oBaTeIbHON AUCHUILINHBL «bHOIOrHsA» HapaBIEHO

Ha JIOCTIXKCHHE Pe3ylbTaTOB €€ M3y4eHHus B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC COO c

yaeroM mnpodeccrnonansHolt HampabieHHocTH PI'OC CIIO. ILlens u3ydeHHS TUCIUTIIIAHBI

«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIOIIUMHCS 3HAHUSIMH O CTPYKTYpHO-

(YHKLIMOHAJIBHON OpraHu3alMM >KUBBIX CHUCTEM pa3HOIO paHra M HpUOOpEeTeHHEe yMEHHi

UCTIOJIB30BATh 3TH 3HAHMSA JUIS TPAMOTHBIX IEHCTBUN B OTHOLICHUN OOBEKTOB JKUBOM MPHPOJIBI U

pelIeHus pa3IMYHbIX KU3HEHHBIX TPOOIIEeM.

JlocTikeHue 1enu u3ydeHus AUcUUIUIMHBL «buonorus» Ha 0a30BoM ypoBHE oOecreuuBaeTcs

pELIEHUEM CIIEIYIOIINX 3aau:

®  OCBOEHHME O0YYAIOLIMMHCS CUCTEMBbl 3HAHUH O OMOJIOTMUECKUX TEOPUsIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTEe3aX, NpaBWIaX, CIY)KalIMX OCHOBOH s (OpPMHPOBAHHUS
IPEJCTAaBICHUNH O €CTeCTBEHHOHAYyYHOM KapTHHE MHUpPA, O METOJaX Hay4YHOI'o IO3HaHu,
CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX JKUBBIX CHUCTEM PA3HOI'O YPOBHS OpraHU3aluH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTHY;

e (QopmupoBaHue y OOyyarolUMXCsl IO3HABATEJIbHBIX, HHTEJUIEKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B mMpollecce aHaau3a JaHHBIX O MYyTSIX pa3BUTHS B OMOJIOTMH HAay4YHBIX
B3IJISJI0B, UAEH U MOAXO0J0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIH;

®  CTaHOBJIEHHE y 00yyaronuxcs o01ei KyabTyphl, PyHKINOHATIBHON rpaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSICHATH W OILEHUBATHh SBICHHUS OKPYKAIOIIErO0 MHpa XHBOW MPUPOIBI Ha
OCHOBAHMHU 3HAHUM U OIBITA, TOJYYSCHHBIX IPU U3YUYEHUH OMOJIOTHH;

e (QopmupoBaHue y OOy4aroUMXCsd YMEHUH WIUIIOCTPUPOBATh 3HAuU€HUE OMOJIOTMYECKUX
3HaHUH B MPAKTUYECKON NESATETHLHOCTH YENOBEKA, PA3BUTHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOT HA;

e BoCIHTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHMS YEJIOBEKOM >KHBOH IPHPOJIBI,
HEOOXOIUMOCTH OEpe’KHOTr0 OTHOIICHHUS K Hel, COONIOJeHHS S3TUYECKUX HOPM Ipu
IpOBEIEHUH OMOJIOrMUYECKUX UCCIIeI0OBaHUM;

® OCO3HAaHHUE IIEHHOCTH OMOJOTMYECKMX 3HAHMM JJIsl MOBBILICHHUS YPOBHSI IKOJIOTMYECKOU
KYJIBTYPHI, IUTsl GOPMUPOBAHUS HAYIHOT'O MHUPOBO33PEHUS;

® [pUMEHEHHE TMPHOOPETEHHBIX 3HAHMA W  yMEHHH B  TOBCEAHEBHOH  JKU3HU
JUISL OLIEHKHU TIOCJIEJICTBUI CBOEH NEATENbHOCTH IO OTHOILIEHHUIO K OKpY’Karollel cpene,
COOCTBEHHOMY 3/10pOBBIO, 000CHOBAaHHUE U COOIIOICHHE MEP NPOPHIAKTUKY 3a00JI€BaHUI.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOEHHUSI 001I€00PAa30BATEJbHOM IMCHUIUIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme xommereHmuu (gamee — OK) OI'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMH,
METanpeMETHBIMU U MPEAMETHBIMH pe3ylbTaTaMu oOyueHus: 6a3oBoro ypoBHs (nanee — [1P6)
OI'OC COO npexacrapiieHbl B TaOIULIE:



Koa n I[lnanupyemsble pe3yabTaThbl OCBOCHHS AUCHUNIHHBI

HAHMMEHOBaHUe

(l)OpMI/IpyeMbIUX O6ume JAucuunimHapHbie

KOMIIeTeHIUii
OK O01. Bwibupats | JIuuHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHUN O MECTE€ W POJIM OWOJIOTHH
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 | JKHM3Hb, KIJIE€TKAa, TKaHb, OpraH, OPraHu3M, BHJ, HOILYJISILINS,
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 (HOPMYIHUPOBATh U aKTyaJIM3UPOBATH
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, W3MEHYUBOCTb,
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 YEIIOBEKA.

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 omnbiTa MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUS, UCTIOIB3YEMbIX B OMOIOTHH: HAOIIOICHUS

Y OMHMCAHMS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3alluu
U TPOBEACHHUS OHOJOTUYECKOTO OKCIEPHUMEHTa, BBIIBUKCHHS
TUTIOTE3, BBISBIICHUS 3aBUCHUMOCTH MEXIY HCCIEAyeMbIMU
BEJIMYMHAMU, OO0BSICHEHHS MOJTYYEHHBIX pe3ynbTaToOB
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 MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B M IKOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa
BEIICCTB W TIPEBpAIICHHS] DSHEPrUU B KIETKE, (OTOCUHTE3a,
IUTACTHYECKOTO M JHEPreTH4ecKoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeHO03a, OIUIOJOTBOPCHHUS, PA3BUTHUS M Pa3MHOXKCHUS,
WHIWBHIYAIbHOTO Pa3BUTHsS OpraHu3Ma (OHTOreHe3a), 00phObI 3a

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

B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB M MPEBPAIICHUE SHEPTUU B Orocdepe.

I[TP6 7. CdopMuUpOBaHHOCTh YMEHHUS HPHUMEHATH IOJY4YECHHBIE
3HaHUS I OOBACHEHHS] OMOJIOTHYECKUX MPOIECCOB U SIBJICHUH,
JUTSI IPUHSATHUS PAKTUYECKUX PEIIEHU B TOBCETHEBHOM KU3HU

c menplo obecreueHWs OE30MACHOCTH CBOETO 370POBBS U
3JI0pPOBbsl OKPYXKAIOIIUX JFOJIeH, coOM0IeHsT 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. CdhopMupOBaHHOCTH YMEHHUS peniaTh OHOJOTHYCCKUE
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 KPUTHYECKH OICHUBATH
uH(pOpMaIMI0 OUOJOTHYECKOTO  COJAEPIKAHUS, BKIIOUYAIOIIYIO
MICEBIOHAYYHbIE 3HAHUSA W3 PA3JIUYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBod  MHGOpPMAIUU, HAYYHO-TIONYJSPHBIE MaTepUalbl);
WHTEPIPETHUPOBATH ATUYECKHUE aCIeKThI COBPEMEHHBIX
UCCIIEIOBAaHN B  OWOJIOTMHM, MEIUIIMHE, OWOTEXHOJOTHH;
paccMaTpuBaTh  TJ00aNbHBIE  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.

MertanpeamMeTHbIe pe3yIbTaThl JOKHBI 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 PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS;

- OLIEHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTh WH(pOpMAIUH,
€€ COOTBETCTBME IIPaBOBbIM U  MOPAIbHO-ITHUECKUM
HOpMaM.

ITP6 1. ChopmMupoBaHHOCTb 3HAHUH O MECTE U PO OMOJIOTUH

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

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

Cc 1enplo oOecrieyeHHs O€30MaCHOCTH CBOEr0 3J0pOBbS U
3I0POBBSI OKPYXAIOIIUX JIFOJAEH, COOJII0ACHHs 30pOBOro obpasa
YKU3HU, HOPM I'PaMOTHOT'O IOBEJICHUS B OKPYXKAIOILEel MPUPOAHOM
cpezie; MOHMMaHUE HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKCHUN
COBPEMEHHOM OHOJIOTUM M OMOTEXHOJOTMH Ul palMOHAIbHOIO
MIPUPOJIOTIOITH30BAHHUS.

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

OK 04. OddexTuBHO

B3aUMO/ICICTBOBATh
" pabortatb B
KOJUIEKTUBE u
KOMaHie

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXXaTb B 4YaCTH:

LEHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHHE LEHHOCTHU
HAy4YHOM  JESATEIbHOCTH, TOTOBHOCTH  OCYILECTBJISATH
MIPOEKTHYIO u HCCIIEI0BATENBCKYIO JIeSITEILHOCTD
VHJIUBUYAIBHO U B TPYIIIIE.

MeranpeameTHbIe PE3YAbTATHI JOJKHBI OTPAXKATh:
OsmageHne YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cCOBMECTHasI IeITEIbHOCTb:
- MOHMMAaTh M HCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOU U
WHAUBUAYaAJIbHON paboThI;
- OpUHUMATh  IEIHU

COBMECTHOI ACATCIIbHOCTH,

ITP6 5. [IpuobpereHue ombITa MPUMEHEHUST OCHOBHBIX METOJIOB
HAyYHOTO MO3HaHUs, UCTIOJIb3YEMbIX B OMOIIOTHUU: HAOIIOIEHUS U
OTIMCAHUS )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI; OpTraHU3aIiu U
MpOBEJCHUS  OMONIOTUYECKOTO  HKCIIEPHUMEHTa,  BBIIBUKCHHS
TUTIOTE3, BBIABICHUS] 3aBUCHUMOCTH MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHUS  TONYyYEHHBIX  pPEe3yNbTaTOB M|
dbopMynUpOBaHUS  BHIBOJAOB C  HCIOJB30BAHUEM  HAYYHBIX
MOHATUH, TEOPUM U 3aKOHOB




OpraHU30BbIBaTh U KOOPAUHUPOBATH ICUCTBUS

M0 €€ [JOCTIKCHHIO: COCTaBIATh IJIaH  JICMCTBHIA,
pacnpenensiatb poJM € Y4ETOM MHEHUM yYaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOU PabOTHI

OK 07.
CopelicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MIPUMEHSITh
3HAHUS

00 W3MEHEHUHU
KJIMMaTa, MPUHIUITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CUTYaITUSIX

JlnyHOCTHBIE pe3ynabTaThl JOJDKHBI OTPAKaTb B YACTHU:
HKOJIOTUYECKOTO  BOCHUTAHUSA: -  C(HOPMHUPOBAHHOCTD
3KOJIOTUYECKOW KYJIbTYpPbl, IOHUMaHUE BIMSIHUS COLUAIBHO-
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOTHON

U COLUAIbHON Cpefbl, OCO3HAHUE TJI00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAHUPOBAaHUE M  OCYLIECTBICHHE  JICUCTBUH B
OKpYKaloIlle Cpelie Ha OCHOBE 3HAHUS LEIEH YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

- AKTMBHOE HEIpUsATHE JICUCTBUH,
OKpY’Karolllen cpee;

- yMEHHE IPOrHO3UPOBATh HeOIaronpusITHHIE
3KOJIOTUYECKHUE TOCIEACTBUS NPEITPUHUMAEMBIX JI€UCTBU,
IpeloTBpallaTh UX;

- pacIIUpeHHE OIbITa
HaIpPaBJIEHHOCTH.
MetanpeaMeTHbIE pe3yNbTaThl JOJKHBI OTPaXkKaTh:
OBnanenue YHHMBEpCaTbHBIMU KOMMYHHUKaTUBHBIMU
JEUCTBUSIMHU:

0) cOBMECTHasl I€SITEIbHOCT:

- TOHMMaThb W HCIOJIb30BaTh IPEUMYLIECTBA KOMaHIHOMN
Y MHIMBU1yaJIbHOM paboTHI;

IMPUHOCAIINX BpPCAa

JIEITEILHOCTH  DKOJOTHYECKOM

- IIPUHUMATh Leau COBMECTHOM JIeATEIIbHOCTH,
OpFaHI/ISOBLIBaTB nu KOOp)II/IHI/IpOBaTI) JlefICTBHSI
M0 e¢ JOCTIDKEHUIO: COCTaBiATh IUIaH  JICUCTBUIA,
pacnpenensiaTb poOJM € YYETOM MHEHUW YYaCTHUKOB

00CyXJaTh pe3ynbTaThl COBMECTHOM paboThI

ITP6 5. IIpuoOpereHue omnbiTa MPUMEHEHUS OCHOBHBIX METOOB
HAYYHOTO TTO3HAHMSI, UCTIONBb3YEMBIX B OMOJIOTUN: HAOIIOIEHUS

U OINMCAHUS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3aiun
U TIPOBEJCHUS OWOJIOTHYECKOTO JKCIEPUMEHTA, BBIIBUKCHUS
TUIOTE3, BBISBICHUS 3aBUCUMOCTH MEXKAY HCCIIEIyEeMbIMU
BEJIMYMHAMU, OOBSCHEHHS MTOyYCHHBIX PE3YJIbTaTOB

u GOpMyITUPOBAaHUSA BBIBOJIOB C HCIOJB30BAHUEM HAyYHBIX
IIOHATUI, TEOPUI U 3aKOHOB.

ITP6 6. CdhopMUPOBAHHOCTH YMEHHUS BBIACNIATH CYIIECTBEHHBIE
NPU3HAKH ~ BUPYCOB, KJETOK  TPOKApUOT M  JYKApHOT;
OJIHOKJICTOYHBIX Y MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreOEeHO30B U IKOCHCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHaA
BEIIECTB U TIPEBpAIICHHsS] SHEPrUU B KIETKe, (OTOCHUHTE3A,
IUIACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJOTBOPEHHUS, PA3BUTHS U Pa3MHOKEHUS,
MHIUBUAYAJIILHOTO Pa3BUTHS OpraHn3Ma (OHTOTreHe3a), 00pbObI

3a CYLIECTBOBaHME, E€CTECTBEHHOIO OTOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpelie OOMTaHWs, BIHSHHUS
KOMITIOHEHTOB HKOCHUCTEM, aHTPOTIOTCHHBIX U3MEHEHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB U MIpeBpallleHre SHepruu B buocdepe.

ITP6 7. CdopMupOBaHHOCTb YMEHHUS NPUMEHATH IOJY4YE€HHBIE
3HAHUA AJI1 OOBSICHEHHs] OMOJOTHYECKUX MPOIIECCOB M SBIICHUH,
JUTSL TIPUHATHS TPAKTHYECKUX PEIICHUA B ITOBCEIHEBHOW KH3HU
¢ 1enplo oOecrieyeHHs O€30MACHOCTH CBOErO 370pOBbS U
3I0POBBSI OKPYXAIOIIUX JIFOJICH, COOJIIOCHHS 370pOBOTO 00pasa
JKU3HU, HOPM TPaMOTHOTO MTOBEICHUS B OKPYKAIOIIEH MTPUPOTHOMN
cpelie; MOHMMaHHE HEOOXOIMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUI
COBPEMEHHOI OHOJOTHH U OMOTEXHOJOTUH IS palliOHAIBHOTO
PUPOIONOIB30BaHNUS




2. CTpyKTYypa U coep:kaHue 0011e00pa30BaTeIbHON AUCHUILIMHBI

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:xanue yueOHOro MaTepuaJia, JJadopaTopHble U NPAKTHYECKHE 3aHATHSA, NPUKJIATHOH MoayJb | O0bem
pa3/iesioB M TeM (npu HAJIMYMH) 4acoB
1 2 3
Pasjen 1. buosiorus kak Hayka. ZKuBble CHCTEMbI H MX OPTraHU3aIUsA 2
Tema 1.1. Coneprxkanue y4eOHOro MaTeprasa 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 (dbopMHpPOBaHNN COBPEMEHHOW HAyYHOU KapTHHBI Mupa. CuctemMa OMOIOrMYeCKHX 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
HEOpraHu4ecKou mpuposl. CBoWicTBAa OMOCHUCTEM U HX pa3HOOOpasue.
YpoBHU oOpraHuMzaliii  OHOCHUCTEM: MOJICKYJISPHO-TEHETUYECKHIl, KIETOYHBIA, OpraHu3MEHHBIH,
MOTYJISITUOHHO-BUJIOBO#, YKOCUCTEMHBIH (OMOTe01eHOTHYECK ), OMoCc(hepHBIA
Paznen 2 Xumunuyeckuii COCTaB M CTPOEHHME KJIETKH 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 JIEMEHTOB.
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. Coneprxanue 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 CBOMCTBa OenkoB. buonormdeckue

¢byakun 6enkoB. depmeHThl — OHoOrnueckue karaauzatopbl. CTpoeHue GepMeHTa: aKTUBHBIA LEHTD,
cyoctparHas crnenupuunocts. Kodepmentsl. Buramunsl. Otianuus (epMEeHTOB OT HEOPraHMYECKUX
KaTaJanu3aTopoB.

VYraeBoasl: MOHOcCaxapuisl (T0Ko3a, pubo3a M Ae30Kcupub03a), Aucaxapuibl (caxaposa, JakTo3a) U
nojucaxapubl (Kpaxmall, INIMKOT€H, LeJUIroso3a). buonornueckue ¢GyHKUMM YriaeBoJoB. JIumuusr:
Tpurnuuepuasl, Gochomunuasl, crepounsl. ['mapopunbHO-rUApPOdOOHBIE CBOMCTBA. buomornueckue
¢byskun munuaoB. CpaBHEHUE YIIIEBOAOB, O€JIKOB U JIMMKUJOB KaK NCTOYHUKOB 3Hepruu. HyknenHoBbie
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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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| yponctaa.

Paszgea S. HacjieiCTBEHHOCTh 1 M3MEHYMBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJle10BaHUs

Copep:xanue yueOHOro MaTepuana

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

[Ipenmer u 3agauu TeHETUKU. Poib LUTONOTMHM M AMOpPUOJIOTHM B CTAHOBJIGHWU TeHETHKH. Bxman
POCCHUHCKHX M 3apyOCKHBIX YYCHBIX B Pa3BUTHE T€HETHKH. METOJbI T€HETUKU (THOPUIO0IOTHYCCKHIA,
LUTOTEHETHYECKUM, MOJEKYIsIpHO-TeHeTuYecKnit). OCHOBHBIE Te€HEeTHYeckue MOoHATHS. ['eHeTnueckas
CUMBOJIMKA, HCIIOJIb3yeMass B CXEMax CKpelMBaHW. 3aKOHOMEpPHOCTH HACJIEI0BAaHUS IPU3HAKOB,
ycranoBieHHble ['. MenngeneM. MoHOrHOpUAHOE CKpelMBaHue. 3aKOH eAMHO00pa3us TuOpUI0B EPBOTO
nokosieHus. [lpaBuio nomMuHMpOBaHHUS. 3aKOH pacUICIICHUS MPU3HAKOB. ['MIOTE3a 4YMCTOTHI ramer.
[TonHoE M HenoMHOE JOMUHUpPOBaHUE. JIUruOpuaHOe CKpenuBaHue. 3aKOH He3aBUCHUMOIO HACJIe0BaHuUs
pu3HaKkoB. L{uToreHeTnueckre OCHOBBI JUTHMOPUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOLIEE CKPEIUBAHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS TSl ONIPEAETICHHUS T€HOTUIIa OCOOH.

N

Tema 5.2.
CuemieHHoe
HacJeI0BaHueE
MIPU3HAKOB

Copep:xanue yueOHOro MaTepuana

IIpakTnuyeckoe 3ansaTue Ne 5. PemieHue 3agauy Ha ONpeAeNieHUE BEPOSITHOCTH BO3HUKHOBEHHUS
HACJICACTBCHHBIX IIPU3HAKOB IIPpU CHCIINICHHOM HACJICIOBAHUH, COCTABJIICHHEC TI'CHOTHUIIMYCCKHX CXCEM
CKpELIMBaHUS.

CueruieHHOe HacnefoBaHue npuszHakoB. Pabora T. Moprana mo crenjieHHOMY HAclieIOBAaHUIO TEHOB.
Hapyiienue cuenyieHusi TeHOB B Pe3yJIbTaTe KPOCCUHIOBEpa. XpPOMOCOMHAsl TEOPHs HACJIEICTBEHHOCTH.
I'eneTnueckue KapThl.

I'enernka nona. XpoMOCOMHOE OIpeieIeHHE MoJia. AYTOCOMBI U MTOJIOBbIE XpPOMOCOMBI. ['oMorameTHsie 1
reTeporameTHble oprann3Mel. HaciienoBanre Mpu3HAKOB, CIIETUIEHHBIX C ITOJIOM.

Tewma 5.3.
3aKOHOMEPHOCTH
MU3MEHYHUBOCTH

Copep:xanne yueOHOT0 MaTepuana

N3meHunBOCTh. Buapl HM3MEHYMBOCTH: HEHACIEACTBEHHAass M HAcleACTBeHHas. Ponp cpenbl B
HEHACIIEACTBEHHON U3MEHYHUBOCTH. XapakTepucTuka MOIU(PHUKAITMOHHON U3MEHYHUBOCTH.
BaprnanmonHblli psa u BapuanMoHHas KpuBasi. Hopma peaknum npusHaka. KoimuecTBeHHblE U
KayecTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYMBOCTH.

HacnencrBennasi, wiM TeHOTUIIUYECKass H3MEHUYMBOCTh. KoOMOMHAaTHMBHAas HW3MEHUYMBOCTb. Melo3 u
MIOJIOBOM  MpolLlecC — OCHOBa KOMOMHATUBHOM W3MEHYMBOCTH. MyTallMOHHAs H3MEHUYUBOCTb.
Knaccudpukanus wmyranuii: reHHble, XPOMOCOMHBIE, T'€HOMHble. YacToTa M NPUYMHBI MYyTallHil.
MyTtareHHble pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSJIOB B HacleAcTBeHHOU n3MeHunBoctu H.M. BaBuioBa

Tema 5.4.

Coneprxanne y4eOHOT0o MaTepuasa
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T'enetnka dyegoBeka

IIpakTuyeckoe 3ansaTue Ne 6. CoctaBieHUE U aHAIU3 POAOCIOBHBIX YEJIOBEKA.

I'eneruka yenoBeka. Kapuorun udenoBeka. OCHOBHBIE METOJIbl T€HETHKU YEJIOBEKA: I'€HEANOIMUECKUM,
OJIN3HEIOBBIM, ITUTOTEHETUYECKUM, OWOXMMHUYECKUN, MOJICKYJIIpHO-TeHeTHYeCKuid. COBpEeMEHHOE
OIIpe/IeJIEHUE F€HOTHUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C IOMOLIBIO
[1I[P-ananu3a. HacneacrBenuble 3a00JieBaHUs YeJIOBEKa: FeHHbIE 0O0JIe3HU, OOJIE3HU C HACIEICTBEHHON
NPEIPACIOI0KEHHOCTBIO, XPOMOCOMHBIE Oone3Hn. CoMaTHdecKue W TEHEpaTHUBHBIE MYTAallUH.
CrtBonoBble kieTkH. [IpuHLUIBI 310pOBOTO 00pasza KHU3HHU, TUATHOCTHKH, MPOMUIAKTHKA U JICUEHUs
TeHETHYECKUX Oose3Held. MeanKo-TeHeTHUECKOe KOHCYIbTUPOBaHNE. 3HAUCHHE MEIUIIMHCKONW TeHETHKH
B [IPEIOTBPALLCHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

Pa3znea 6. DBoaronuon

Has OHoJIOrus

Tema 6.1.
OBOIOIAOHHAS
TEOpHUs. U €€ MECTO B
OroJoruu

Coneprxkanue yueOHOro Marepuania

[IpennochuIKu BO3HUKHOBEHUS 3BOJTIOLMOHHON TEOPUHU. DBOJIOLNUOHHAS TEOPHs U €€ MECTO B OMOJIOTHH.
Bnusiare SBOJIOIMOHHON TEOpPUM Ha pa3BUTHE OMOJOTMM W APYrux HayK. CBHIETEIHCTBA HBOJIOIUH.
[TaneoHTONOrMYECKHE: MOCIEAOBATEIBHOCTD IMOSBJIEHUS BHUJIOB B MAJCOHTOJOTMYECKOW JIETOMMCH,
nepexoanbie Gopmbl. buoreorpadudeckne: cxoncTBo U paznuyue ¢ayH U (Gprop MaTepuKkoB M OCTPOBOB.
OMOpPHUOIOTHYECKHEe: CXOJICTBA U pa3inuvs SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHHUTEIHHO-
AHATOMHUYECKHE: TOMOJIOTMYHBIC, AHAJIOIMYHBIC, PYIMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOIEKyIsApHO-
OMOXMMHYECKHE: CXOACTBO MEXaHU3MOB HACIIEJACTBEHHOCTH U OCHOBHBIX METaOOIMUECKUX MYTEH y BCeX
JKUBBIX OPTaHU3MOB.

OpomonmonHas teopus Y. JlapsuHa. IIpennocsiiku BO3HMKHOBEHHUs JapBUHM3Ma. JIBHKyIue CHIIBI
9BOJIIOLIMM  BHUJOB 1O JlapBuHy (M30BITOUHOE pa3MHOXKEHHME I[P OrPAHUYEHHOCTH PECYPCOB,
HeolpeeséHHasi U3MEHYHBOCTb, 60pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIH 0TOOD)

Tema 6.2.
MuxkposBonronus

Coneprkanne y4eOHOro MaTtepuasia

Cunternyeckas teopus sBosonuu (CTD) u e€ ocHoBHBIE MonokeHus. Mukpossostorus. [lomynsus kak
€AVHULA BUJA U 3BOJIIOLNH.

JBrxyue cuiibl ((hakTopbl) SBOJIIOLMU BUJOB B MpHUpoJe. MyTallMOHHBINA MpollecC U KOMOWHATHBHAS
M3MEHUYUBOCTb. [lonmynsunoHHbIe BOIHBI U Ipeid renoB. M3omsuus u murpanus. EctectBenHbil oT00p —
Hanpasistomuil gaxkrop sBomonuud. Popmbl ecTecTBEHHOT0 0TOO0pa. [IprcrnocobIeHHOCTh OpraHu3MOB
Kak pe3ynbTatr sBosouuu. [Ipumepsl npucnocoOiaeHuit y opranu3zmMoB. ApoMopho3bl U UIU0aJanTal|H.
Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (opMBI BHJI000pa3zoBaHMsA: Teorpaduyeckoe,
HKOJIOTHYECKOE

Tema 6.3.
Makpo3Bosronus

Copepxanne yueOHOT0 MaTepuana

Makpossomtoriusa. @opmbl BoONHH: (QUIETHYECKAs, TUBEPTeHTHAs!, KOHBEPTeHTHAs, IMapajliebHas.
HeoOpatumocTs 3BoIONINN
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IIpakTnyeckoe 3ansiTue Ne 7.
Omnwucanue NpUCIOCOOIEHHOCTH OPraHu3Ma M €€ OTHOCUTENFHOTO XapaKTepa.

Pa3znes 7. Bo3HUKHOBeHHE M pa3BUTHE KM3HHU HA 3emJie 4
Tema 7.1. Copep:xanne yaeOHOro MaTepuana 2
3apoxaeHue u | JloHayuHble NpEACTaBIECHUS O 3apOXAEHUM XU3HM. HayuHble IMMOTEe3bl BO3HMKHOBEHMs >KU3HU Ha
pa3BUTHE KU3HU 3emsie: abuoreHes U MaHcrepMus. XUMHUYECKasi IBOIONUS. AOMOTEHHBII CHHTE3 OPraHMYeCKHX BEUIECTB
U3 HEOPraHWYECKHUX. DKCIEPUMEHTAIbHOE MOATBEPXKIECHHNE XUMUYECKOM 3Bomonuu. HadanbHble sTanbl
Oouosornyeckoii sBomrormu. I['mnoreza PHK-mupa. @opmupoBanme MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KineTku 1 ux 3Bostonus. PopMUpOBaHUE OCHOBHBIX I'PYIII KHUBBIX
OpPraHHU3MOB.
Pazputue xu3HM Ha 3emsie 1o spam u nepuozam. Karapxeil. Apxeiickas M IpOTepo30HcKas 3pbl.
[Taneosolickass dspa u €€ TEpPHOIBL: KEMOPUICKWH, OPMAOBUKCKUH, CHIYPUHCKUH, JIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, NepMcKkuil. Me3o3oiickas 3pa U e€ mnepuojbl: TPUACOBBIA, IOPCKUI, MEIOBOI.
Kalino3oiickast 3pa u €€ neproibl: MaJI€OreHOBbIMA, HEOr€HOBBIN, aHTPONIOT€HOBBI.
Tema 7.2. Coneprxkanue yueOHOro MaTepuasa 1
OcHoBHbIE craguu | OCHOBHbIE CTaJUM M BETBM 3BOJIIOLIMM 4YeJIOBEKA: aBCTpajonuTeku, Yenoek ymenbiil, Yenosek
9BOJIIOLIMM YCJIOBEKA | mpsamoxonsaumii, UYenoBek Heanaepranbckuil, UYenoBek pasymHbI CcOBpeMeHHOro tumna. Haxonku
HCKOIIAaeMBIX OCTAaHKOB, BpeMs CYyLIECTBOBaHMs, 00JAcTh paclpoOCTpPaHEHUs,, 00bEM TI'OJOBHOIO MO3ra,
o0pa3 KU3HH, OPY/IHS.
Yenoseueckne pacbl. OCHOBHbIE OOJIBIIME pachl: eBpONeoHiHas (eBpa3uiicKasi), Herpo-aBCTpajIOuaHas
(3xBaTOpHANbHAS), MOHTOJIOUAHAS (a3maTcko-aMepHKaHCKas). Yeprel MPUCTIOCOOTIEHHOCTH
IIpeJCTaBUTENIEH YEeTIOBEUECKHX pac K YCIOBUAM CyliecTBoBaHUA. EnnHCTBO yenoBeueckux pac. Kputuka
pacuzmMa
IMpakruyeckoe 3ausitue Ne 8. 1
Bpemss u mytu pacceneHus yenoBeka Mo IuiaHere» uiaM «lIpucrocoOieHHOCTh YesloBeKa K pa3HbIM
yCI0BUSAM cpenbl. BiusiHue reorpaguueckoii cpebl Ha MOp(hoJIOTHIO M (PHU3HOJIOTHIO YeToBeKa.
Pa3nea 8. CooGmecTBa M 3K0JI0THYECKHE CHCTEMbI 4
Tewma 8.1. IIpodeccnoHa/IbHO OPMEHTHPOBAHHOE COJiep:KaHue (CoepKaHMe MPUKJIATHOTO MOAYJIs1) 2
Bnusuaue IIpakTnyeckoe 3ansitue Ne 9.
AHTPOTIOTeHHBIX DKOJIOTHYECKHE aCMeKThI MPOPECCUOHATBHOMN AESITeIbHOCTH HAa BOJHOM TPAHCIIOPTE.
¢bakTopoB Ha | YenoBeuectBO B Ouocepe 3emnn. AHTpONOreHHble H3MEHEHHs B Ouocdepe. InobanbHbIe
ouochepy aKoJoruueckue mpoodsiembl. CocyiecTBOBaHUE MPUPOIBI U YenoBeuecTBa. CoxpaHeHUe OMopa3HOoOOpa3us
KaK OCHOBa YCTOWYMBOCTH Onocgepbl. OCHOBA pallMOHANIBHOTO YIPABJICHUs MPUPOIHBIMH pecypcamMmu U
uX ucnonb3oBaHue. JIoCTIKEeHNs OMOJIOTHN U OXpaHa NPUPOIbI
Tema 8.2. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE CO/IeP:KaHNE (COiepKaHNe MPHUKJIAHOTO MOAYJIsT) 2
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Bnusiaue conmannHO-
DKOJIOTHYCCKUX
(hakTopoB Ha
3I0POBBE YETIOBEKA

310poBeE U €ro cocrapisirone. @akTopsl, MOJOKUTEIBHO W OTPULATEIBHO BIMSIOIIME HA OPTaHHU3M
yenoBeka. [IpoOiema TEXHOTEHHBIX BO3JCHCTBUI Ha 370pOBbE YeNOBEKa (AJIEKTPOMArHUTHBIC MOJI,
ObITOBast XUMHsI, U30BITOUHBIE IIYMBI, pagualus U T.I.). AJanTaius opraHu3Ma 4elioBeka K (pakTtopam
OKpyxarormield cpenbl. [lpuHIUIBI GOopMUPOBaHUS 3A0pPOBbEcOEperaronero mnopeaeHus. Du3ndeckas
AKTUBHOCTb U 37I0pPOBbE. bHOXMMHYECKHE aCIEKThl PALIMOHAJILHOTO TUTAHUS

JlabopaTopHas padora Ne 2.
MeTtop1 u3Mepenus (akTopoB Cpeibl 0OUTAHUS.

Pazjen 9. Cenekuiusi OpraHnu3sMoB, OCHOBbI OMOTEXHOJIOTHHI 4
Tema 9.1. Copepxanne yaeOHOro MaTepuana 1
Cenexuus kak Hayka | CeleKiMs Kak HayKa W IpoIecc. 3apoKIACHHE CEJICKIMM U JoMecTukanms. Yuenue H. V. BaBwmiosa o
U IIpoLecc LIEHTPaX MHOrooOpa3usi U MPOUCXOXKACHUS KYJIbTYpHBIX pacTeHHl. LIeHTpbl MponcxoxaeHus JOMalTHUX
#KUBOTHBIX. CopT, nopoa, mramm. COBpEMEHHBIE METOIbI CEJIEKLIUU.
MaccoBblii M HMHIMBUAYAJIbHBI OTOOpPBHl B CEJNEKLUMU DPACTEHUH M KUBOTHBIX. OIEHKA 3KCTephbepa.
bnauskoposncTBeHHOe ckpemuBaHue — WHOpuAMHI. Yucrtas nuHMA. CKpellMBaHUE YHUCTHIX JIMHUH.
I'erepo3uc, wunum rubpunHas cuina. HepoactBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHast
rubpuauzanus U e€ ycrnexu. MCKycCTBEHHBIH MyTareHe3 M IOJIyd€HHE MONUILIONAOB. JlocTmxeHus
CEJIEKIIMM PACTEHUM, )KMBOTHBIX 1 MUKPOOPTaHU3MOB
Tema 9.2. buorexHonorus kak oTpaciib NMpou3BoAcTBA. ['eHHas MHXKeHepus. OTallbl CO3JaHMs PEKOMOWHAHTHOM 1
OcHoBBI JIHK wn tpancrenHbsix opranu3moB. Kiierounas nnxeHepus. Kimerounsle KyabTypbl. MUKpPOKIOHAIBHOE
OMOTEXHOJIOTUU pa3MHOKeHHE pacTeHuil. KiloHMpoBaHHE BBICOKONPOIAYKTHBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Dkojoruueckue u aytnueckue npodsueMsl. 'MO — reneTndyecku MOIUGUIIMPOBAHHBIE OPTraHU3MBI
Tema 9.3. IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE COJIeP:KaAHME (COiePKaHNEe MPHUKJIAHOT0 MOAYJIsT) 1
buorexnonorun B | OCHOBHbIE HalpaBJIECHUS COBPEMEHHON OMOTEXHOJOIMM B MPO(ECCHOHATIBHON AEATENbHOCTH YellOBeKa.
KU3HU U PO eCcCHu Mertonpl OuorexHoIorHH. OOBEKTHI OMOTEXHOJOTHH. DTHKA OHOTEXHOJOTHYECKHX W TEHETHYCCKHX
sKcnepuMeHToB. IIpaBuna mnoucka M aHanau3a OMOIKOJIOTMYECKOM MHPOPMALMU U3  Pa3THUYHBIX
HMCTOYHUKOB (HayyHas U yueOHO-Hay4yHas JUTepaTypa, CpecTBa MaccoBoi MH(popmanuu, cetb MHTepHET
U JIpyrue).
IIpakTuyeckoe 3ansaTue Ne 10. 1
Kelicel Ha anHanu3 uH(pOpMAMKM O HAYYHBIX JOCTIIKEHHSX B OOJIACTM T'€HETHYECKHUX TEXHOJOTHi,
KJIETOYHOM MHXEHEPUH, MUILEBbIX OMOTEXHOIOTUH.
3amura Keica: mpeJicTaBlIeHHe Pe3yIbTaTOB pelIeHHs KeCOB (BBICTYIIJICHHUE C NIPE3eHTALUEH )
Paspnen 10. Pemienue keiicoB B 00,1aCcTH OMOTEXHOJIOT Wil 5)
Tema 10.1. | IpodeccuoHAIBLHO OPHEHTHPOBAHHOE CO/iep:KaHue (Co/lep:KaHNe NPUKJIATHOI0 MOAYJIsI) 1
buorexHonorun B | Pa3BuTHe NpOMBINUIEHHOW OHMOTEXHOJIOTHH M €€ NMPUMEHEHHE B JKM3HU 4YeJOBEKa, MOWUCK M aHaIu3
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MIPOMBIIIJICHHOCTH nH(OpMaLIUK U3 Pa3IMYHBIX MUCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JHUTepaTypa, CpecTBa MacCOBOU

uHbopmanuu, cetb IHTEpHET U qpyrue)

IIpakTnueckoe 3anaTue Ne 11. 4
Kelicpl Ha aHan3 HHGOPMALIUU O PA3BUTUU MPOMBIIUIEHHOW OMOTEXHOJIOIUH (110 MUHU-TPYIIIIAM).
3amura Keica: mpeICTaBICHHE Pe3yIbTaTOB PEIICHHs KeHCOB (BBICTYILJICHUE C TIPE3EHTAIIUEH ).
IIpome:kyTouHasi atTecTanus - 11U hepeHIIMPOBAHHBIN 3a4eT 2
Bcero: 55
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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://e.lanbook.com/book/437336

1.3

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

OP

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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HN3meHeHusI ¥ 10NOJHEHHUS K padoyeii mporpamMe qucuumianHbl Ha 2026-2027 yyeOHbI

IO/l - U3SMEHEHUN U OMOJIHEHUN HET

[Ipencenarenb npeaMETHON IUKIOBOM
KOMHCCHHA MAaTEMaTUYECKAX U OOIIMX
€CTECTBEHHOHAYYHBIX JTUCIHUIUINH

/UBanoBa 1.B./

MHOoAIINCH
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