POCXEJIAOP
denepanbHOE rOCYyIapCTBEHHOE OIODKETHOE 00pa30BaTENbHOE YUPEKICHIE
BBICIIIETO 00pa30BaHUs
POCTOBCKUI TOCYapCTBEHHBIN YHUBEPCUTET ITyTel COOOLIEHMS
(®I'bOY BO PI'VIIC)
BragukaBka3cKuil TEXHUKYM XKEJIE3HOIOPOKHOI0 TPaHCIIopTa
(BaTXT — duman PI'VIIC)

0 OOKYMEHT MOAMUCAH
ONEKTPOHHOWM MOAMUCHIO

Ceptucbukar: 75C6E757C90986CD17FF708AE64AF8D5
Bnapeneu: Kogsaeea banna MypatoBHa
[DeiictButenen: ¢ 13.05.2024 no 06.08.2025

PABOYASA ITPOT'PAMMA
001e00pa3oBaTeIbHOM JUCLHUIJINHBI

00/1.10 buoaorus

IS CIIEIHANBHOCTH
23.02.06 TexHuueckast 3KCIUTyaTaI¥sl OJABUKHOTO COCTABA JKeJe3HbIX
Jopor (BaroHsl)

ba3oBas moaroroBka cpeaHero npohecCHOHaIBHOr0 00pa3oBaHUs

Brnamukaskas 2025



OJOBPEHO VYTBEPXIAIO
Ha 3acenanuu [IMK 3aMecTUTENh TUpeKTopa o YP

MaTemaTUyecKkux 1 obLLmnx
eCTecTBEeHHOHaYUYHbIX ANCLUUNAUH

“/ /L4 B M. Konzaesa
[Tpencenarens LIMK 1
, «i» c6 2025r
}4?‘)’."/ ~  JIznmuena 3.X.
Ti—]
[Iporokomn ot « /§ » £6 2025r.

Pabouas mporpamma oOIeoOpa3oBaTelbHON IOUCHHMIIIMHEL bHoNOrus sBiseTcs
YaCTBKO  MPOrpaMMBl  MOATOTOBKM  CIEHHMAIMCTOB  CPEAHEro  3BeHa [0
crienManbHOCTIM TexHosorudeckoro npoduns CIIO. IIporpamma paspaborane &
coorBerctBuu ¢ P®I'OC CIIO mns cneumanbHocTH 23.02.06 Texuuyeckas
SKCILTyaTalls IMOJBHXHOTO COCTaBa J)KeJIe3HBIX AOpor (mprka3 MHHHCTEPCTBA
npocsemmenns P® or 30.01.2024r. Ne55) m ¢ PI'OC cpemnero obuiero
00pa3oBaHus, yTBEPKIACHHOTO MprukazoM MuHoOpHayku P® ot 17 mas 2012r. Ne
413 ¢ U3MEeHEeHMsIMH COTIacHO MprKazy MuHUCTepcTBa pocBelienus Poccuiickoii
®eneparu ot 12.02.2025 Ne 93 "O BHeceHMHM M3MEHEHHS B MOAMYHKT 18.3.1
nyHkta 18.3 degepalbHOro rocynapcTBEHHOro OOpa3oBaTeNIbHOIO CTaH1apTa
cpenHero o06Imero oOpa3oBaHMs, YTBEPXKIEHHOrO IpHKa3oM MHUHHCTEPCTRA
obpa3oBanisa W Hayku Poccuiickoir ®emepammu ot 17 mas 2012 r. Ne 413"
(3apeructpupoBan 17.03.2025 Ne 81559), ¢ yuerom IlpumepHoil paboueii
IporpaMMbl 0011Ie00pa30BaTeIbHON AUCLMILTAHBI brosiorus (0a30BbI ypOBEHD)
1S TIpodecCHOHATBHBIX 00pa30BaTebHBIX OpraHu3aluy, yrepxxaeHHon OI bOY
HI1O UPIIO (mpotokon Ne 14 ot «30» HOosiOpst 2022 T.).

Oprannzauns-pa3padorunk: BranukaBKka3cKHil TEXHHUKYM JKEJIE3HOIOPOKHOTO
TpaHcmopra — ¢uinan ¢eaeparbHOr0 TOCYAapCTBEHHOTO  OIOKETHOTIG
00pa3oBaTENbHOTO  y4YpeXAeHHWs  Bbicmiero  obpasoBaHus  «PocToBckuit
TOCYIapCTBEHHBIN YHUBEPCUTET IIyTEH COOOIIIEHUIA
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEHN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBLHON TNCIUILINHBI «BUOJIOT USI»

1.1. Mecro AucUMILIMHBI B CTPYKTYpe o0pa3oBareabHoii nporpammsel CI1O:

OO0meoOpazoBarenpHas AMCUUIIIMHA «BHOTOTUsY SIBIISIETCS 00S3aTENBHON YaCThIO
0011e00pa30BaTEIBHOr0 HMKIA 00PA30BATENbHOM MPOTrPaMMBI B COOTBETCTBUM C
OI'OC CITO no cnienmansrocTH 23.02.06 TexHnueckas IKCITyaranus noABUKHOTO
COCTaBA KEJIE3HBIX JOPOT (BAarOHBI)

1.2. Iesn 1 nuIaHUpyeMble Pe3yJbTaThl 0CBOCHHS TUCIHIIHHBI:
1.2.1 Ieau AuCHMIIMHBI

Hens:  oBmageHue  OOy4arOUIMMKCS ~ 3HAHWSIMM O  CTPYKTYPHO-
(YHKIMOHATIBHON OpPraHM3alMy KUBBIX CHCTEM PA3HOrO PaHra M MpUOOPETEHUE
YMEHHWI HCIONB30BaTh 3TW 3HAHWS JUIsl TPAMOTHBIX ACHCTBHIA B OTHOLICHUH
OOBEKTOB JKUBOH MPUPOJIBbI M PEIUIEHUS PA3TUYHBIX YKU3HEHHBIX TPOOJIEM.

JIOCTH>KEHUE LENH M3YUYEHHS TUCUMIUTAHBI « bronorusy Ha 6a30BOM YpOBHE
00ecneunBacTCs PEIICHUEM CIEAYOIIMX 3a/1aY:

- OCBOCHHME OOYYArOUIMMMCS CHUCTEMBI 3HAHWH O OHMOJIOTMYECKHX TEOPHUSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MPABUIIAX, CIY KAIMX OCHOBOM
s (popMHUPOBaAHMS MPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTHHE MUPA, O
METO/IaX HAYYHOI'0 MO3HAHMS, CTPOCHUU, MHOTO0Opa3u U OCOOEHHOCTSAX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OPraHM3alMH, BBIAAKOMIMXCS OTKPHITHIX U COBPEMEHHBIX
HCCIICAOBAHUAX B OUOJIOTHH,

- (opMupoBaHKE y OOYyYAKOMIMXCS MO3HABATENBHBIX, HHTCIUICKTYAIBHBIX W
TBOPUYECKHAX CMOCOOHOCTEH B MPOILIECCE aHANM3a JAHHBIX O MyTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBbIX B3MVIAI0B, HWIACH W TOAXOAOB K MW3YUYCHHIO JKUBBIX
CUCTEMPA3HOI0 YPOBHS OPTaHU3ALNN;

- CTaHOBIEHME Yy oOydarommxcs oOue KynabTypsl, (QPYHKIMOHAIBHOM
I'PAaMOTHOCTH, Pa3BUTUE YMEHUI OOBIACHATH U OLICHUBATH SBJICHUS OKPY>KAFOIIErO
MUPa XKUBOH MPUPOIbl HA OCHOBAHWW 3HAHWI U OMBITA, MOJTYYEHHBIX TPH U3y YEHUN
OMOJIOTHH,

- (¢opmupoBaHue y O0O0ydarIMXcs YMEHUH WUTIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHWI B NPAKTUYECCKOH JACATEIBbHOCTH YEIOBEKA, Pa3BUTHUHU
COBPEMEHHBIX MEJAULIMHCKUX TEXHOJIOTUI M arpoOOMOTEXHOIOTHH;



- BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEJTOBEKOM >KHUBOMA
MPUPOJIBL, HEOOXOAUMOCTH OCPEKHOTO OTHOLIEHUS K HEH, COOTFOACHUS STHUECKUX
HOPM IIPY MPOBEICHUMN OMOJIOTMYECKUX UCCIIET0BAHUN;

- OCO3HAHWE LIECHHOCTH OWMOJOTMYECKUX 3HAHWH JJi MOBBIIMICHUS YPOBHS
AKOJIOTHYECKOH KYJIBTYPHbI, 1Uisl POPMUPOBAHUS HAY YHOTO MUPOBO33PEHUS,

- NMPUMEHEHHUE MPUOOPETEHHBIX 3HAHUI U YMEHHIA B TOBCEAHEBHOM KU3HU JUTsI
OLICHKH MOCJEACTBUN CBOEH AEATETRHOCTH MO OTHOIICHUIO K OKPY>KAKOLICH Cpelie,
COOCTBEHHOMY 3I0pPOBbIO, OOOCHOBaHHME M COONIFOIEHUE MEp MNPOPUIAKTUKA
3a00JICBaHHA.



1.2.2. Ilnanupyemblie pe3yJibTaThl OCBOCHHSI 001e00pa30BaTe/IbHOI IMCUMINVIMHBI B COOTBeTCTBHH ¢ PI'OC
CIIO u Ha ocHoBe PI'OC CIIO

Kon u HanmeHnoBaHue
(hOpMUPYEMBIX KOMITETEHIIHIA

IInanupyemble pe3yabTaTbl OCBOCHUS AUCLUTIIINHBI

OO0wmue

JlucuurivHapHbie

OK 01. Beibupats criocoOst
pelIeHust 3a1a4
npodecCHOHATBHON
ACATCIBbHOCTHU IPUMECHHUTECIILHO
K Pa3JIMYHBIM KOHTCKCTaM

B wacTtu Tpya0BOro BOCIHTAHMA:
— TOTOBHOCTH K TPYly, OCO3HaAHUE LICHHOCTHU MacTepCTBa,

Tpyaomoodue;

— TOTOBHOCTb K aKTUBHOI IesITeTbHOCTH
TEXHOJIOTMYECKOW M COLMAJBHOM  HAIPaBJICHHOCTH,
CIIOCOOHOCTD WHULIMUPOBATh, TJIAHUPOBATH u

CaMOCTOSITENIbHO BBITIOJIHATH TAKYIO AESITEIbHOCTD;,
— UWHTEpeC K pasiu4HbIM cdepam npodeccrnoHambHON
JeSITeTbHOCTH

Osnanenue YHUBEPCAJILHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMH AeHCTBUSMM:

a). 0a3oBble JIOTHYECKHE AeHCTBHS:

— CaMOCTOSITENIbHO (DOPMYJTUPOBATH U AKTYAJIH3UPOBATH
npobiieMy, pacCMaTPUBATh €€ BCECTOPOHHE,

— YCTaHaBIMBAThb  CYIIECTBEHHBbIA  NPU3HAK WU
OCHOBaHUSl  IUIsl  CpaBHEHWs,  Kjaccupukammu U
00001IeHus;

— OMpeAessiTh el NeATebHOCTH, 3a/1aBaTh MapaMeTpbl
U KPUTEPUU UX JOCTHKCHUS,

— BBISIBJIATb 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B
paccMaTPUBAEMBIX SIBJICHHSIX,

— BHOCHUTb KOPPEKTHBBI B JESTEIILHOCTh, OLIEHUBATH
COOTBETCTBUE pPE3yJIbTATOB IEJIIM, OIIEHHBATH PUCKHU
MOCNENCTBUHN AEATEIbHOCTH,

— pa3BUBATh KPEATHBHOE MBIILJICHHE TPH PEIICHUU
JKU3HEHHBIX TTpobsieM

0). 0a3oBble HCCIENOBATEIbCKIE AEHCTBHSA:

- BJIaJeTh HAaBbIKAMU Y4YeOHO-HCCIIENOBATENBCKON W

- chOpMHPOBAHHOCTD 3HAHMHA O MeCTe U POJH
Ouosmorui B~ CHUCTEME  HAY4YHOTO  3HAHMS,
(pYHKLMOHATBPHOH  IPAMOTHOCTH  4YeJOBeKa ISt
peLIeHHsI JKU3HEHHBIX POOIIeM;

- c(pOpMHUPOBAHHOCTD yMEHHUsI  pacKpbIBaTh
COep’KaHWE OCHOBOIOJATAIOUINX  OHOJOTHYECKUX
TEPMHHOB M TOHSTHUH: JKWU3Hb, KJIETKA, TKaHb,
OpraHu3M, BUA, MOMYJSILHS, 3KOCHCTEMa, OMOLIEHO3,
ouochepa, Merabomusm (0OMeH BelIeCTB U
NPEBPALIECHIE SHEPTHH), TOMEOCTa3 (CaMopery siius),
OuocuHTe3 OenKa, CTPYKTYpHasi OPraHU3aLUs JKUBBIX

CHCTEM, TUCKPETHOCTD, CaMOpeTy SIS,
CaMOBOCIIPOU3BeAeHUE(PETPOAY KIS ),
HACJIEACTBEHHOCTD, U3MEHYHBOCTb,

SHEPro3aBUCUMOCTb, POCT W pa3BUTUE, YPOBHEBAs
OpTraHM3aIINs;

- c(hOpMUPOBAHHOCTH YMEHUS PacKpbIBaTh
CONIEp’)KaHUE OCHOBOIMOJIATAIOIUX  OMOJOTHYECKUX
TEOPUM M THUIIOTE3. KJIETOYHOH, XPOMOCOMHO,
MYTALMOHHOW,  3BOJIIOLMOHHOW,  IPOUCXOXKICHHUS
JKU3HH U YEJIOBEKA,

- c(hOpMUPOBAHHOCTH YMEHUS PacKpbIBaTh
OCHOBOTOJIATAIOIE  OHOJOTHYeCKHe  3aKOHBl U
3aKOHOMEPHOCTH (' Mennens, T.Moprasa,
H W .Basunosa, O.Iekkens, @ Mrwmnepa, K.bapa),
rPaHULIbI TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

- TpuoOpeTeHue OmbiTa TNPUMEHEHUS OCHOBHBIX
METOIOB HAy4YHOrO T[IO3HAHMS, HCIOIb3YEeMbIX B
Ouojorun: HaOJIOAEHUsS] ¥ OMTUCAHUS YKUBBIX CHCTEM,




HpOGKTHOfI JCATCIIbHOCTH, HaBBIKAMU pa3p€licHusd
npobiiem;

- BBIABJIATH NPUYIUHHO-CJIICACTBCHHBIC CBA3HU n
AKTyaJu3upoBaTb 3adayvy, BbBIABUT'ATH TUInoTeE3y ce

pellleHusl, HaxXOAUTb apryMeHThbl MAJid JOKa3aTesbCTBa
CBOMX YTBEpXKIEHHUH, 3a/7aBaTh NapaMmeTpbl U KpUTEpUU
peLIeHMs;

- AQHAJIU3MPOBATh MOJIyYEHHBIE B XON€ PELICHUs 3a]a4yu
pe3yJIbTaThl, KPUTHUUECKH OLIEHUBAaTh UX JOCTOBEPHOCTD,
IIPOrHO3UPOBAaTh U3MEHEHNE B HOBBIX YCIIOBUSIX;

- yMeTb IEepEeHOCUTb 3HAaHUs B II03HABATEJbHYIO U
NPAKTUYECKYIO O0JNACTH KU3HENEATENbHOCTH,

- YMETb UHTErpUpPOBaTb 3HAHUS U3 Pa3HbIX MPEIMETHBIX
obuacreit;

- BBIABUIaTb HOBbIE HJE€H, MpeasiaraTb OPUTHHAJIbHbIE
MOJXOJbI U PELIEHUS,;

- CIIOCOOHOCTb WX HCIIOJIb30BAHUSI B TMO3HABATENLHOW U
COLIMAIbHON MPAKTHUKE

NPOIIECCOB U SIBJICHUI; OpPraHW3alMi W TPOBEICHUSI
OMOJIOTHYeCKOro JKCIIEPUMEHTA, BBIJIBUYKEHUST
TUTTIOTE3, BBISIBIICHUSI 3aBHCHMOCTHU MEXKITY
UCCIIETy €eMbIMHU BEJINYNHAMH, 0OBSICHEHUST
MOJYYEHHbIX  PEyJbTaTOB U (HOPMYJIHUPOBAHHS
BBIBOZIOB C HCIIOJb30BAHUEM HAYYHBIX MOHATHH,
TEOPU U 3aKOHOB,
- c(hOpMUPOBAHHOCTH yMEHHUs BBIJIENSATh
CYIIIECTBEHHbBIE IPU3HAKU BUPYCOB, KJIIETOK MPOKAPHOT
U DYKApUOT, OIHOKJETOYHBIX W MHOTOKJIETOYHBIX
OpPTaHM3MOB, BU/IOB, OUOTEOIIEHO30B U
3KOCUCTEM;, OCOOCHHOCTH MPOLIECCOB OOMEHA BEIEeCTB
U W TpPEBpAIleHus] YHEPrUU B KiieTKe, (OTOCHHTE3A,
MIACTUYECKOTO W JHEPreTH4YecKkoro  oOMeHa,
XEMOCHUHTE3a, MHTO3a, Mei03a, OIJIOAOTBOPEHUS,
Pa3BUTHS U PA3MHOKEHHSI, HHIUBHIY aJIbHOTO
pa3BUTHS OpraHu3Ma
(oHTOTEHE32),00pHOBI 3a CYIIECTBOBAHMUE,
€CTECTBEHHOTO otbopa, BUA000pa30BaHUs,
MPUCIIOCOOIEHHOCTH OPTaHU3MOB K cpene oOuTaHwus,
BJIMSIHUST KOMIIOHEHTOB DJKOCHCTEM, aHTPOIOTEHHBIX
W3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH,
KPyroBOPOTa BEIIECTB U TMpPEBpAIlEHHE YHEPTHU B
ouocdepe;
- ¢hOpMHUPOBAHHOCTH YMEHHUSI PEIIaTh OUOJIOTUIECKUE
3aa4u,  COCTaBJSITh ~ T'EHOTHIIUYECKHE  CXEMBbI
CKPEII[MBAHUS JJIsi Pa3HBIX THIIOB HACIEIOBaHUSI
NPU3HAKOB Yy  OPraHW3MOB, COCTaBJSITh  CXEMBI
MEepPeHoca BEUIECTB M YHEPTUU B HKOCUCTeMax (Lemu
MTUTAHWSI, TUIIEBbIE CETH)

OK 02. Ucnoab3oBarh
COBPEMEHHBIE CPENICTBA
MOKCKA, aHAJIN3a U

B o0nacTH HeHHOCTH HAYYHOTI' 0 MO3HAHUSI:
- cpOpMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BUTHS

- ¢hOpPMHPOBAHHOCTh YMEHHI KPUTUIECKH OLICHUBATH
UH(POPMALIHIO OMONIOTHYECKOTO COfep KaHus,
BKJIFOUYAIOLIY IO MICEBAOHAYYHbBIE 3HAHUS U3 Pa3JIMYHbIX




UHTEepIpeTanuy nHpopmaum
U HHPOPMAITIOHHBIE
TEXHOJIOTUH AJIs1 BBITIOJHEHHS
3a1a4 npodeCCHOHATBHON
IeSATebHOCTH

HAyKH U OOINECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha
IUAJIOTe KYJbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
M€CTa B MOJIMKYJBTY PHOM MHUPE;

- COBEPLICHCTBOBAHWE SI3BIKOBOM M  YHUTATEJbCKOM
KYJIbTYPbI KaK CPECTBA B3aMMOACHCTBUS MEKIY JIIOAbMHU
Y MO3HAHUSI MUPA,

- OCO3HaHME LEHHOCTH HAy4YHOW JEeATEIbHOCTH,
FOTOBHOCTb OCYLLECTBJISITh MIPOEKTHY IO 51
HCCJIENIOBATENBCKYI0 NEATENbHOCTh UHAUBHAYAIbHO U B
rpynne,

Osaanenne YHHBEPCAJIbLHBIMH y4eOHbIMH

M03HABATEJILHBIMH JeHCTBUSMH:

B) paboTta ¢ nundopmanmueii:

- BJIAAETh HABBIKAMH TMOJYYeHUS HMHPOPMALUU U3
HCTOYHHKOB pasHbIX THUIIOB, CaMOCTOSITEITEHO
OCYLIECTBJIATD OUCK, AaHAJIM3, CHUCTEMATH3ALHI0 U
UHTEPIpEeTanno HHGOpMAILIUN Pa3InYHbIX BUIOB U GopM
NPEe/ICTaBIICHNUS,

- co3JaBaTh TEKCTBHl B PA3JIMYHBIX (popMarax C yueTOM
Ha3Ha4YeHus1 THHOPMALIMH 1 LIEIEBOM ay JTUTOPHUH, BbIOHpast
ONTUMAJIbHYIO (POPMY MPEACTABICHHS U BU3Y ATM3ALIUH;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpOpPMaLIUK, €€ COOTBETCTBHE NMPABOBBIM M MOPAJIBHO-
STHYECKHM HOpMaM;

- UCHONB30BaThb  CpPeACTBa  HMH(POPMALMOHHBIX U
KOMMY HUKALIHMOHHBIX TEXHOJIOTHiA B peLIeHuu
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3AL[MOHHBIX
3ama4 ¢ cobmoaeHneM TpedOBaHUI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, THTHEHB], PecypcocOepekeHus], MPaBOBbIX

U OTHYECKHX  HOpPM, HOpM  HH(POPMAaIMOHHON
0e30MacHOCTH;
- BJIaACTh HaBBIKAMU pacno3dHaBaHUA nu 3aIUThI

HUCTOYHUKOB (CpencTBa MaccoBOW  HMH(pOpManuy,
HAYYHO-TIONY JISIPHBIE MaTEPHATIBI);
- UHTEPIPETHPOBATH STHYECKHUE aCTIEKTBI

COBPEMEHHBIX HCCJIENOBAHUN B OMOJIOTHH, METULIUHE,
OHOTEXHOJIOTHH;

paccMarpuBaTh ri00abHbIE JKOJIOTUYECKUE
npoOJieMbl  COBPEMEHHOCTH,  (OPMUPOBATH IO
OTHOUICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO,

- c(hOpMUPOBAHHOCTh yMEeHUH CO3/1aBaTh
COOCTBEHHBbIC TTUCHMEHHBIE U YCTHBIE COOOINEHUs Ha
OCHOBE OMOJIOTHYECKON MH(OPMALIMHA U3 HECKOJBKHIX
HUCTOYHUKOB, TPAMOTHO HCIIONb30BATh TMOHSATHITHBIN
arnmapat OHoJIorHu




uHpopmarmy, uH(pOpMaTMOHHON 6e3omacHOCTH

JIMYHOCTH

OK 04. DddextnBHO
B3aUMOJICICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHI), CAMOCTOATEIBHOCTH H
CaMOOIPEEICHUIO;

- OBJIQICHUE HaBbIKAMH Yy4eOHO-HCCIIEAOBATENbCKOM,
MPOEKTHON U COLMAIbHOMN AEATEbHOCTH,

OBnageHue yHHUBepCAIbHBIMH KOMMYHHKATHBHBIMH
AeHCTBUSIMU:

I') COBMECTHAs 1eATeJIbHOCTh:

-NIOHMMAaTh U UCHOJIb30BaTh NPEUMYLIECTBA KOMAHIHON U
WH/IMBUAYAIBHOH PadoThI;

-IIPUHUMATD Lean COBMECTHOMN NESATEIbHOCTH,
OpPraHU30BBIBATEL M KOOPAWUHUPOBATH MACUCTBUS IO €€
OOCTHXKCHHUIO. COCTABJIATh IJIAaH AEHCTBUMN, PacHpenessaTh
poIM € Y4YeTOM MHEHHH YYacCTHHUKOB 0OCYKOaTh
Pe3yIabTaThl COBMECTHON paboTHT,

-KOOPAMHHUPOBATh M BBINOJHATH Pa0OTy B YCIOBHSIX
peajpbHOro,  BHUPTYaJbHOTO M KOMOHMHHPOBAaHHOTO
B3aMMOZENCTBUS

Ocy1ecTBIATh MO3UTUBHOE CTPATErMUECKOE NIOBEIEHHE B

Pa3IMYHBIX CUTyaUUsX, IMpPOSBIATb TBOPUYECTBO U
BOOOpaskeHue, ObITh HHULIUATUBHBIM.

OsBaanenue YHUBEPCAJIbHBIMH peryasiTHBHBIMH
JeHCTBHSIMH:

A) NpUHSITHE ce0s1 M APYTHUX JIoAeil:

- IPUHUMAaTb MOTHUBBI U apryMEHThI APYTUX Jojed Mpu
aHaJIN3€e Pe3yJbTaTOB AeATEIbHOCTH,;

- IpU3HaBaTb CBOE MPABO U MpaBO JPYrux JoJed Ha
OIIHUOKH,

- pa3BumBaTh CHOCOOHOCTH IOHUMATh MHP C TO3UINU
APYroro 4ejoBeKa

[IpuobpereHue ombiTa NPUMEHEHUS  OCHOBHBIX
METOIOB HAY4YHOTO T[O3HAHMS, WCIOIb3YEMbIX B
Ouosorvy: HaOMIOAEHUS W ONMUCAHUS JKMBBIX CHCTEM,
NPOIIECCOB U SIBJICHHI, OPTaHMU3alMKd U TPOBEIECHUS
OHMONIOTUYECKOTO JKCIIEPUMEHTA, BBIJIBHKEHUST
THITOTES, BBISIBIICHUSI 3aBHCHMOCTHU MEKTY
UCCIIENYEMBIMU BEJINYNHAMH, 0OBSICHEHUST
MOJYYEHHbIX  Pe3yJbTaTOB ©  (HOPMYJITHUPOBAHMUS
BBIBOZIOB C HCIIOJb30BAHUEM HAYYHBIX MOHATHH,
TEOPUI U 3aKOHOB

OK 07. CopneiicTBOBaTh
COXPaHEHHUIO OKPY KaroIllen

B 001acTH 3K010rN4Y€CKOro BOCMATAHHS:

- cOpMHPOBAHHOCTb  SKOJIOTHUECKOH  KyJBTYPBI,

ChopMupOBaHHOCTb YMEHUSI PUMEHSITh ITOJTy YeHHbBIE
3HAHUS 151 OOBSICHEHHS OMOJIOTHYECKIX TIPOLIECCOB U




Cpenbl, pecypcocOepekeH 0,
NPUMEHSITh 3HAHUS 00
U3MEHEHUU KJIMMATa,

MPUHLHIBI OEPEKIINBOTO
POM3BOACTBA, 3(PPEKTUBHO
JEHCTBOBATh B UPE3BbIYANHBIX
CUTYyaLUsIX

MOHUMaHUe BIIMSTHUS COLIMAIIbHO-9)KOHOMUYECKUX
MPOLECCOB HA COCTOSIHME MPUPOAHOM U COLMAJIbHOH
cpenpl, OCO3HaHUe rJ100aJIbHOTO xXapakTepa
SKOJIOTHYECKHUX TTPpobsieM

- TIUJIAHUPOBAaHHWE U  OCYILECTBIEHUE
OKpy>Kalolllel cpene Ha  OCHOBE
yCTOWYUBOIO Pa3BUTHsI YEIOBEUYECTBA,
-aKTUBHOE HEMNpUATHE AEHCTBUH,
OKpYKarolleil cpene,

NelcTBUil B
3HAHUA  Lejel

MNPUHOCAIINUX BpEA

-yMEHUe MIPOrHO3UPOBATh HeOJIaronpusTHbIE
5KOJIOTHYECKHE MOCJIECTBUS MPEeANPUHUMAEMBIX
NENCTBHI, NPENOTBPAILATD UX;

-pacllUpeHue OMbITa JEATEIBbHOCTH  3KOJOTHYECKON
HAIPaBJICEHHOCTH,

-OBJIQJICHUE  HABBIKAMH  y4eOHO-HCCIIENOBATENbCKOM,

IIPOEKTHOM M COLMAJIbHON NESTEIbHOCTU

SBJICHUH, IJI1 TPUHSTHA TMPAKTHYECKUX pELICHUH B
MOBCEAHEBHON JKM3HM C LEIbI0  OOeCHeueHHs
0e30MacHOCTH  CBOETO  370POBbS M 37IOPOBBS
OKpYKAIIINX JIFOAEH, COOMI0aeH e 310poBoro odpasa
JKU3HHU, HOPM IPaMOTHOTO TOBEICHUS B OKPY KAIOIIEH
NPUPOAHON cpede; TOHUMaHHE HEOOXOAMMOCTH
UCTIOJIB30BAHUS JOCTIKEHUH COBPEMEHHON OMOJIOTHH
" OMOTEXHOJIOTHIA TUTST PaLMOHABHOTO
NPUPOIOTIONB30BAHUS
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2. CTPYKTYPA M COIEPXKAHHE OBIIEOBPA3OBATEJBLHONI

JUCTIAILINHBI
2.1. O6beM AuCHUIIMHBI H BUABI Y4e0OHO# padoThI
Bup yueOHoii paGoTsl Oobvem ¢
yacax

O0bem 00pa3oBaTeNbHONH NPOrPaAMMBbI AUCHHUILIAHBI 78
OcHOBHOE coaepkaHue 62
B TOM YMCIIE:

TEOPETUYECKOE O0yUEHUE 48
MPAKTUYECKUE 3aHATHS 14
IIpogeccnoHATILHO — OPUEHTHPOBAHHOE COAEPKAHUE 14
B TOM YMCIIE:

TEOPETUYECKOE O0yUEHUE 8
MPAKTUYECKUE 3aHATHS 6
JAudpdepeHuupoBaHHbIi 3a4eT 2
Hroro 78

Hrorosas arrecranusi B popme au(pepeHUHPOBAHHOIO 3a4€TA




2.2. TemaTuyecKkuii IJIaH M COAEPKaAHNE TUCUHUILINHBI «bHOIOTHD

HaumeHoBaHue Coaep:xkanue yueO0HOro marepuaJjia (0CHOBHOE U NPo(eCcCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oobem | Popmupyembie
pa3aesioB U TeM JabdopaTopHble U NPAKTHYECKHUE 3aHATHSI, IPUKJIAAHON MOAYJ/Ib (IPH HAJIHYHH) YacoB | KOMIETEeHLHH
1 2 3 4
OcHoBHoOe coaepkaHue
Pasgen 1. buosorus kak Hayka. JKupble cucTeMbl H HX OpPraHU3anus 2
Tema 1.1 Buonorust — Hayka o kuBol npupozae. Cssizu OHONOrHH ¢ OOIIECTBEHHBIMH, TEXHUYECKUMHU U 2 OK-02
buogaorus kak Hayka. APYyTUMH €CTECTBEHHBIMH Haykamu, ¢uiocoduel, pemurueii, STUKOH, 3CTETUKON U IPaBOM.
O0masn xapakrepucrtuka | Ponrp Ouonormn B (OPMHUPOBAHMM COBPEMEHHOH Hay4HOH KapTuHel wmupa. Cucrema
KM3HH Ounonornyecknx HayK. MeTOIbpl TO3HAHUS JKUBOW MNpHPOAbl (HAOMOIEHHE, SKCIIEPHMEHT,
OMHCaHUe, U3MepeHue, Kiaccuukaiys, MOIeTUPOBaHUE, CTaTHCTUYECKast 00pabOTKa NaHHBIX ).
JKuBble cucTembl (OMOCHCTEMBI) Kak IpeaMeT n3ydeHus: Ononorun. OTIHYre )KUBBIX CHCTEM OT
HeopraHmueckoi mpuponsl. CpoiicTBa OmocucteM M HX pasHooOpaszue. Y poBHH
OpraHm3alui  OHOCHUCTEM: MOJIEKYJIIPHO-TeHETUYECKUN, KJIETOYHBIM, OpPTaHU3MEHHbIH,
MOMY JIALHOHHO-BUAOBOM, 3KOCUCTEMHBIH (01O - reoieHOTHYeCKHi ), OnocdepHbIi
Pasznen 2 XuMH4eCKHH COCTAB H CTPOEHHE KJIETKH 6
Tema 2.1. XHUMHYECKUH COCTAB KJIETKH. XMMUYECKUE DJIEMEHTBI. MAKPO3JIEMEHTBI, MUKPO3JIEMEHTHIL. 1 OK-01
XHuMH4ecKHil COCcTaB Bona u MunepanpHble Bemectsa. @yHKIMN BOABI 1 MUHEPAIBHBIX BELIECTB B KJIETKE. OK-02
kJjgeTku. Boga u IMoxnepskanne oCMOTHYECKOTO Oajanca OK-04
MHHepaJibHble BemecTBa | [IpakTuueckoe 3ansaTue Ne 1 «buosiornueckast poib MUHEPATBHBIX BEIIECTB B 00ECTIEUCHUN 1
JKU3HENESATENIbHOCTH OPTraHU3MOB, ITPOSIBJICHUHN TUCcOaTaHCa MUHEPAIbHBIX SJIEMEHTOBY
benku. CocraB u cTpoeHne O€NKOB. AMHHOKHCIIOTBI — MOHOMeEpBI OenkoB. Hesamennmele u 2

Tema 2.2.
BuoJjornyecku BaskHbIe
XHUMHYECKHEe COeIHHEeHHUs

3aMEHUMBbIE AMHHOKHCJIOTBL. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpPbl O€IKOBOH
MOJIEKYJIbl (TIEPBUYHAS, BTOPUYHAS, TPETHUYHAS M YETBEPTHYHASI CTPYKTypa). XUMHUYECKHE
cBoiictea OenkoB. buosnorndeckne ¢yHkuuu OenkoB. DepMeHTBI — OHONOTHMYECKUE
katanuzatopel. CTpoeHne QepMeHTa: aKTUBHBIM LEHTpP, CyOcTpaTHas Crenu(puIHOCTb.
Kogepmentel. Butamuubel. Otinumst (EpMEHTOB OT HEOPraHMYECKHX KaTaJlU3aTOPOB.
YrneBoabl: MOHOcaxapuabl (TIOK03a, pudo3a M Ae30Kcupubo3a), nucaxapuibl (caxaposa,
JAaKTO3a) W TOJucaxapuabl (Kpaxmaj, TJIMKOreH, LeJuroio3a). buonormueckne QyHKumMu
yraeBonos. Jlumuaer: Tpurnuuepunst, pochomununapl, creponnsl. ['unpodunsao- ruapododHbie
cpoiictBa. buonornyeckune Gpynkunn mununoB. CpaBHEHHE yIIIEBOAOB, OSJIKOB M JUIHIOB KaK
ucTO4YHUKOB 3Heprun. Hyknennossle kuciotsl: JJHK n PHK.

Hyxneotnnelr —MoHOMepbIHYKIeNHOBBIX KHCIOT. Ctpoenne n ¢ynkuun JJHK. Ctpoenue u
¢ynxmmu PHK. AT®: crpoenne u pyHKINN
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Tema 2.3.
CTpykTypHO-
dyHKUMOHATBHAA
OPraHM3ausl KJIETOK

HuTonorust — Hayka o kieTke. KierouHast Teopusi — mpuMep B3aMMOACHCTBHS Uaei u (akToB B
HAyYHOM NO3HAHWHU. MeTonbl n3ydenus kieTku. Kierka kak nenoctHas xusas cucrema. O6mue
NPU3HAKH KJIETOK: 3aMKHyTash HapykHas memOpana, monekyisl JIHK kak renerudeckuit
ammapar, cucreMa cHHTe3a Oenka. THIbl KJIETOK: 3YKAPHOTHYECKass M MPOKAPHOTHYECKAs.
Oco0eHHOCTH CTpOEHUs TpoKaproTudeckor kinetku. Kierounas crenka Oakrepuii. CtpoeHue
SYKapuOTUYECKOH KiIeTKH. OCHOBHBIC OTJIMYUSI PACTHTEIBHOHN, *XKMBOTHON M IPUOHON KJIETKH.
IToBepXHOCTHBIE CTPYKTYpPbhl KIJIETOK— KIETOYHAs CTeHKA, IJIMKOKAIMKC, WX (PyHKIUM.
ITnasmatnyeckass memOpaHa, ee cBoiictBa M (pyHkumu. LluTominasma W ee OpPraHOMIBL
OnnomemOpanHbIe opranonnbl kietku: DIIC, anmapar [Nonbmky, muzocomel. [TomyaBToOHOMHBIE
OpraHOUABl KJETKH. MHUTOXOHIPHUH, MIacTuAbl. IIpoucxokneHne MHUTOXOHAPUN U IJIACTHUA.
Bunbr mmactun. HememOpanHBIE OpPraHoOMIbl KJIETKH: PHOOCOMBI, KIJIETOYHBIA LEHTD,
LEHTPUONIN, PECHUYKH, SKIYTUKH. DyHKIUUOPraHOMAOB KiIEeTKU. Bxmodenus. Sapo —
perynsTopHbIil HeHTp kieTku. CTpoeHue siapa: saepHas 000JI0UKa, KapHOILIa3Ma,XpOMAaTHH,
SAAPBILKO. XpOMOCOMBIL TpaHcmopT

BEIIECTB B KJIETKE

Pasgen 3. JKusueaesiTeabH

OCTb KJIETKH

Tema 3.1.
O0OmeH BelecTs
npeBpameHue SHEPruu B
KJIEeTKe

OOmeH BewiecTB, WM METaOONU3M. ACCUMIJIIIUS (TUTACTHYECKUIT OOMEH) M AHCCUMILIALIUS
(sHepreTuyecknii 0OMeH) — B€ CTOPOHBI €IMHOrO mporecca Meradomu3Ma. Ponb 3aKOHOB
COXpaHEHHMs BEIleCTBA W OHEPruM B TOHMMaHWM MeTaOomu3Ma. Tumbl  oOMeHa
BeIIeCTB aBTOTPOMHBIA U rerepoTpodHbiii. Ponb ¢pepMeHTOB B OOMEHE BEINeCTB W
npeBpaleHnn SHepruu B kierke. PorocuHTe3. CBeroBast U TeMHOBas (a3bl (POTOCHHTE3A.
Peaknuu ¢orocunresa. D dhekTuBHOCTL PoTocuHTe3a. 3HaUeHHe (HOTOCHHTE3a ISl JKU3HH Ha
3emute. BrusiHue ycnoBuii cpenbl Ha POTOCHUHTE3 M CIIOCOOBI MOBBIMIEHUS €0 POy KTHBHOCTH
y KYJbTYPHBIX pacTeHHiHl. XeMocuHTe3. XeMOCHHTe3upyromue Oakrepun. 3HaYCHHE
XEMOCHHTE3a IS )KM3HU Ha 3eMiie. DHepreTuuecKknii oOOMeH B KiieTke. Paciuernienne BemecTs,
BbIIEJICHHE W AaKKyMyJHPOBaHHME SHEPrUU B KJETKE. JTalbl 3HEPIeTHYECKOro OOMEeHa.
I'nmukonus. bpokeHue u ero Buuabl. KHCIOpOAHOE OKHCIECHHE, WIM KJIETOUYHOE [bIXaHUE.
OxucnutensHoe Gochopunuposanue. IhGHEeKTHBHOCTh SJHEPTETUIECKOro 0OMeHa

Tema 3.2.
Buocunres 0eqaka

Peakunn marpudanoro cunresa. ['enernyeckast nunpopmanms u JJHK. Peanuzanus renernueckoi

uHpopMauuu B KieTke. ['eHeTH4eckuil KOX M ero CBOWCTBA. TPaHCKPHUILMS — MaTpPHYHBINA
cunte3 PHK. Tpaucmsaums — Ouwocunres Oenka. Dtambl TpaHchasuuud. KoawpoBaHue
aMUHOKUCHOT. Ponb pubocom B GuocuHTese Oenka

IIpakTuueckoe 3ansaTue Ne 2 «PemeHue 3amad Ha OMNpEeAENICHHE TOCIEIOBATEIbLHOCTH

HYKJICOTUAOB»

OK-01
OK-02
OK-04
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Tema 3.3. Hexknerounbie Gopmbl xu3Hu — BUpychl. Mcropust otkpeitus Bupycos (1. M. MBanoBcKkuid). 2
Bupycel OcobeHHOCTH CTPOEHHsI M JKU3HEHHOTO IuKJa BUpycoB. bakrepuodarn. bonesnn pacrenwi,
JKUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc ummyHonedumnura denosexka (BUY) —
B0o30yautesns CIINa. IlpodunakTuka pacpocTpaHeHHs! BUPYCHBIX 3a00eBaHMIA
Pasnen 4 PasmHoKeHue H HHIUBUAYAJIBHOE PA3BHTHE OPraHH3MOB 8
Tema 4.1. Knerounblii muki, uiM SKU3HEHHbIM 1wk kietku. MHtepdasza u muto3. I[lpomecchr, 2 OK-01
Ku3HeHHBIN HUKA npoTtekaromue B uHTepdase. Perumkanus — peakuust matpuaHoro cunte3a JIHK. Ctpoenne OK-02
KJIETKH XpOMOCOM. XpPOMOCOMHBIH Ha0Op — KapuoTu. JWIJIOWAHBIA U TalUIOMIHBIH XPOMOCOMHBIE OK-04
Habopel. XpoMaTuael. L{uTomornueckre OCHOBBI PA3MHOXKEHHSI M MHIUBUY AIbHOTO PA3BUTHS
opranusmoB. Jlenenue kieTku — Muto3. Ctaauu murosa. [lponeccsl, npoucxoasiiue Ha pa3HbIxX
cragusix MuTo3a. buonornueckuii cMbica Muto3a. IlporpaMmmupyemast rudenb KIeTKH -
aronTo3
Tema 4.2. @DopMbl pa3sMHOKEHHsT OPTaHU3MOB. OECTojioe M MoJjoBoe. Buapl 6ecnoioro pa3MHOKEHHUS: 2
®opMbl pA3MHOMKEHHs1 | JIeJICHUE HAlBOE M IOYKOBAHHE OAHO M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BEre€TaTUBHOE
OpraHU3MOB pasMHOkeHHe. MCKyCCTBEHHOE KJIOHHPOBAHHWE OPraHHU3MOB, €ro 3HAueHHE IS CeJeKLUU.
[TonoBoe pa3MHOXeHHE, ero oTiauuust or Oecrosoro. Meiio3. Cragum wmeiio3a. Ilponeccsr,
MpOUCXOnsIIue Ha craausx Menosza. Iloenenue xpomocom B Meioze. KpoccuHrosep.
buonornyecknii cMbIcn U 3Ha4YeHHE Meio3a. I 'ameroreHe3 — mporecc 0O0pa3oBaHUs MOJIOBBIX
KJIETOK Yy JKMBOTHBIX. I10JIOBBIE JKene3bl: ceMeHHHKH U sSudaHuKU. OOpasoBaHUE W pa3BHTHE
TIOJIOBBIX KJIETOK — raMeT (CIepMaTo30H, SHLEKIeTKa) — criepMarorene3 u oorenes. OcodeHHoCTH
CTPOEHHS SIILIEKIIETOK U criepMaTo3onaos. Omnonorsopenue. [lapreHorenes
Tema 4.3. WUnnuBunyanpHOe pa3ButHe (OHTOreHe3). DMOpHOHAIBPHOE pa3BuTHE (IMOpUOreHe3). DTarbl 2
NuanBuayanbHoe SMOPHOHAIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX: IPOOJICHHE, TaCTPY LU,
pa3BUTHe OPraHu3MoB | opraHoreses. IlocramOpuoHanbHOe pa3sutue. TUIBI TOCTIMOPHOHAIBHOTO PA3BUTHSL:
npsiMoe, HerpsiMoe (JTMYMHOYHOE). BinsiHue cpensl Ha pa3BUTHE OPTraHU3MOB; (PaKTOPBHI,
CHIOCOOHBIE BBI3BIBATH BPOKACHHBIE YpoACTBa. PocT u pa3suTHe pacteHuit. OHTOreHe3
LIBETKOBOI'O pacTeHUsl: IBOHHOE OIIOAOTBOPEHUE, CTPOCHHE CEMEHM, CTaAMM Pa3BUTHUs
IpakTuueckoe 3ansaTue Ne 3 «MHpexkunonabie 3a00NeBaHUS W SMUAEMHU B HCTOPUHU 2
YyeioBevecTBa. BakmHaums kak npodriakTuka HHPEKINOHHBIX 3200 1eBaHUI
Pazgen S HacieacTBeHHOCTH U H3MEHYMBOCTH OPraHU3MOB 14
Tema 5.1. [Ipenmer u 3anauu reHeTUKU. POJTb UTONOTUU U SMOPUOJIOTHH B CTAHOBJICHUH T€HETHKU. 2 OK-01
3akoHomMepHOCTH Bxnan poccuiickux u 3apyOeKHBIX VYEHBIX B PA3BUTHE T'€HETUKU. METOIbl Te€HETHKHU OK-02
HACJIe0BAHUS (rubpunonornvyeckuii,  UUTOTCHETHYECKUH,  MOJEKyJsIpHO-reHeTndeckuii).  OCHOBHBIE OK-04

reHeTndeckne moHsTus. I'eHeTHudeckas CUMBOJIMKA, HUCMOJIb3yEMasd B CXEMaAX CerLLIPIBaHPIfI.

3aKOHOMEPHOCTH HacJIe0OBaHUs IPU3HAKOB, yCTaHOBJEHHbIEe I'. Mennenem.
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MounoruOpuaHoe CKpeIlMBaHUE. 3aKOH eOUHOOOpa3us THOPUIOB IEPBOTO  IMOKOJEHHUSL.
IIpaBuno nomuHupoBaHUsA. 3aKOH paclleIyIieHHs] MPU3HAKoB. I'mMmore3a 4MCTOTBHI ramer.
[TonHoe u HenoHOe NoMUHUpOBaHue. [lurnOpunHOe CKkpermmnBaHue. 3aKOH HE3aBUCHMOTO
HACTIEIOBAHMSI MPU3HAKOB. llUTOreHeTHMYeCKne OCHOBBI OUTHOPHAHOTO  CKPELIMBAHUSL
AHanuzupyromee ckpeuiyBaHue. Mcrnosnb3oBaHuEe aHANU3UPYIOLIETO CKpeLMBAaHUSA IS
OTIpeIeJIeHUs] TEHOTHUIA 0COOU

[pakTnueckoe 3anatue Ne 4 «Pemenue 3amady  Ha  ONpeneseHHE  BEPOSTHOCTH
BO3HUKHOBEHHSI  HACJENCTBEHHbIX MPU3HAKOB TMPU  MOHOTHOPUAHOM, JUTHOPHIIHOM,
MOJIUTMOPUAHOM W AHAIMBUPYIOMIEM CKPEIIMBAHUH, COCTABJICHHE N€HOTUITMYECKUX CXEM
CKPELIMBAHUS

Tema 5.2.
CuenjieHHOe
HACJIeI0BAHHE
NPU3HAKOB

CuernnenHoe HacnenoBanue mpusHakoB. Pabora T. MopraHa no CUEIUIEHHOMY HAaCJeTOBAaHUIO
reHoB. HapylueHue cuerieHHs TeHOB B PE3YJIbTaTe KPOCCUHIOBEpa. XPOMOCOMHAs TEOPUs
HacyencTBeHHOCTH. I 'eHeTndeckue kapTel. ['eHeTnka nona. XpoMOCOMHOE OIpeeeHne noJja.
AYTOCOMbI U TIOJIOBBIE XPOMOCOMBIL T'omoramernrie u reTe€poraMeTHbIC OpPTaHU3MBI.
Hacnenosanue npu3HakoB, CLEIJIEHHBIX C IIOJOM

[pakTnueckoe 3anatue Ne S «Pemenne 3amad  Ha ONpenejeHHE  BEPOSTHOCTH
BO3HMKHOBEHMS HACJIEACTBEHHBIX MPU3HAKOB MPHU CLEIJIEHHOM HACJIEIOBAHUH, COCTABJICHUE
TEHOTUITHYECKUX CXEM CKPELIUBAHUSD)

Tema 5.3.
3akoHomepHoOCTH
H3MEHYHBOCTH

HsmeHunBOoCTh. BHuabl M3MEHYMBOCTH: HEHACHIENCTBEHHAs U HacleACTBeHHas. Ponb cpensl B
HEHACJIEICTBEHHON N3MEHYMBOCTH. XapaKTEPUCTHKA MOTU(PUKALTMOHHOW U3MEHUYNBOCTH.
Bapuanuonnelii psn 1 BapuanMoHHas kpusas. Hopma peakuuu npusHaka. KonnuectseHHble 1
Ka4eCTBEHHbIE IPU3HAKHN M UX HOpMa peakunu. CBoHCTBa MOAM(HUKALTMOHHON U3MEHUYHNBOCTH.
HacnencrenHasi, MM reHOTHNUYECKAst NK3MEHYNBOCTh. KOMOMHATHBHASI N3MEHUHUBOCTD. Melio3
U TIOJIOBOH MPOLIECC — OCHOBA KOMOMHATUBHONW M3MEHYMBOCTH. MyTalliOHHast H3MEHYHUBOCTb.
Knaccupukauus Mytauuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MPUYUHBI My TaLH.
MyTarenHble pakTOpbl. 3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHOM n3MeHunBocTy H. U.
Basunosa

[pakTnueckoe 3anatue Ne 6 «Pemenne 3amad  Ha ONpeneseHHE  BEPOSTHOCTH
BO3HUKHOBEHUS HACJEACTBEHHBIX MPHU3HAKOB MPHU PA3JIMYHBIX TUMAX B3aUMOACHCTBUS I'€HOB,
COCTAaBJICHUE N'€HOTUITUYECKUX CXE€M CKPEIIUBAHUS.

Tema 5.4.
T'eHeTHKa 4yesi0BeKa

I'eneruka uyenoseka. Kapuorunm uyenosexka. OCHOBHbIE METONBI TEHETHKU YEJIOBEKA!
TeHEAJIOTHYECKHH, OJIM3HENOBbIH, IUTOTCHETHYECKUN, OWOXUMHYECKUH, MOJEKYJISIPHO-
reHeTueckuil. COBpEMEHHOE ONpeNeSieHHe T'€HOTHUIIA: TOJHOTC€HOMHOE CEKBEHHUPOBAHHUE,
reHOTUIUPOBaHue, B ToM uucie ¢ nomombto [M[P-anammsa. Hacnencreennbie 3aboneBaHms
YyelioBeKa. TeHHble Ooyie3HH, OOJE3HW C HACJENCTBEHHON MPenpacoyioKEHHOCTHIO,
XPOMOCOMHBIE OOJIE3HMU.
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Comarnyeckue u reHepaTuBHble MyTanuu. CtBonoBble KieTku. [IpuHIMNBI 3M0pOBOTrO 00pasza
JKU3HH, JUArHOCTHKH, TPOPHIAKTHKH W JIEUEeHUs TeHETUYeCKUX Ooje3Hei. Mennko-
reHEeTUYEeCKOe KOHCYJIbTUPOBaHUE. 3HAUeHHE MEAULMHCKON IeHETUKHU B MpPeNOTBpALeHUU U
JICYSHNH T€HETHUECKUX 3a00JIeBaHNH YeIOBeKa

HpaKanecmoe 3anaTue Ne 7 «CocTaBlieHUEe U aHAIU3 POAOCITOBHBIX YCJIOBCKA»

Paszgen 6. DBOIIOLHOHHANA

oHoJIorus

Tema 6.1.
IBOJIIOLHOHHAS TEOPHUSI
U ee MeCTO B OHOJIOTHH

IIpenanochuiku BO3HUKHOBEHHS 3BOJIIOLIMOHHON TEOpUU. DBOJIIOLIMOHHAS TEOpUsl U €€ MEeCTO B
Ouonorun. BnusHue 3BOMIOIMOHHON TEOpPUM HA pa3BUTHE OWONOTMM M JPYTHX HayK.
Csunerenbctsa 3Bononud. [laneoHTonornueckue: Mociaef0BaTeIbHOCTh MOSIBJIEHUSI BUIOB B
MAJIEOHTOJIOTHYECKON JIeTonmuCcH, TepexonHble ¢opmbl. buoreorpaduueckue: cXoncTBo u
paznmuune gayH U Grop MaTEPUKOB U OCTPOBOB. IMOPHUOIIOTUYECKUE. CXOACTBA M PA3IUYUS
SMOpPHOHOB PAa3HBIX BHIOB MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKHE. TOMOJIOTUYHBIE,
aHAJIOTHYHBIC, PyANMEHTAPHBIE OPTaHbl, aTaBU3MbL. MOJNIEKYJISIPHO-OMOXMMHYECKHE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0ONMYECKUX IMyTeH y BCEX JKUBBIX
opranusmoB. JBomroruonHas Teopus Y. JlapsuHa. [Ipennoceiiku BOSHUKHOBEHHS JapBUHU3MA.
JBWKymue Cuiibl 3BOMIOUMH BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE  IIPH
OTrPaHUYEHHOCTH pPECYpPCOB, HEONpEeNeIEHHAs W3MEHYMBOCTh, OOppOa 3a CyILIeCTBOBAaHHE,
€CTeCTBEHHBIN 0TOOP)

Tema 6.2.
MukposBoaonust

Cunterndeckas teopusi spomormu (CTD) m e€ OCHOBHBIE MONOXKEHUS. MUKPOIBOJIOLUS.
[Monynsiums Kak equHUIA BUAA U 3BOJIOLHUH. JBroKyIure cruiibl ((pakTopbI)IBOJOLUN BUIOB B
npupoae. MyTalMOHHBINA MPoLecC U KOMOMHATUBHAS M3MEHUYNBOCTD. [1oMyIAIMOHHbIE BOJTHBI
u npeiid reno. Uzomsiuss u murpanus. EctecTBeHHBbI OTOOp — HampaBisiFOIIuil (hakTop
sBomonnu. PopMel ecTrecTBeHHOro otOopa. IIprcrnocobneHHOCTh OPraHu3MOB Kak pPe3yJibTaT
sBomounu. [Ipumeps npucnocodnennii y oprann3mMoB. ApomMopdo3sl u nanoanantanuy. Bun u
BUI000pa30BaHUE. Kpurepuu BUTA. OcHoBHbIE ¢dbopmbI BUA0O0PA30BaHUS:
reorpapuuecKoe,3K0IOrHIECKoe

Tema 6.3.
MakposBoJouusi.

Makposodrorust. @opMbl 3BOTIOINH: QHUIIETHYECKAs], THBEPTeHTHASI, KOHBEPTEHTHAS,
napasuenpHasi. HeoOpaTuMocTs 3BOMOLNN

IpakTuueckoe 3anatue Ne 8 «OnucaHue mNPUCTOCOONIEHHOCTH OpraHW3Ma H  ee
OTHOCHUTEJILHOI'O XapaKkTepa

OK-01
OK-02
OK-04

Pasznen 7 Bo3zHuKkHOBeHHeE

U pa3sBHUTHE KM3HHM Ha 3emJie

Tema 7.1.
3apoxkaenue u pazBuTHe
JKU3HHU

JloHay4Hble TPEACTaBJCHUS O 3apOXKAEHUM >KU3HU. HaydHble TruUmore3bl BO3HUKHOBEHUS
JKU3HU Ha 3emute; abuWOreHe3 W MaHCchepMus. XUMHUYECKas 3BOJONMs. AOHOTeHHBIN CHUHTE3

OPTaHNMYCCKUX BCIICCTB U3 HCOPTraHNYCCKUX.

OK-01
OK-02
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OKCnepUMeHTalbHOE  MMOATBEPXKAEHHE XMMMYECKOW sBomtouuu. HavambHbple  3Tamsl
ounonornyeckoit spomonuu. ['unoresa PHK- mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HHUKHOBEHUE NMPOTOKJIETKU. IlepBhle kieTku U uUx 3Bonouus. POpMHUPOBaHHE OCHOBHBIX
IPyNN SKUBBIX OpraHu3MmoB. PasButue >xu3Hu Ha 3emuie mo 3paMm u nepuonam. Karapxeil.
Apxetickas u mnporepo3oiickas spbl. [lanmeo3oiickas spa U €€ NepUOAbl KEeMOPHUICKUH,
OPAOBUKCKHH, CUJIyPUHCKUH, N€BOHCKUI, KAMEHHOYTOJIbHBIN, epMCKHil. Me3030iicKas 3pa u
e€ Tepuodbpl. TPUACOBBINA, HOPCKHM, MenoBoil. KaiiHo3oMckas spa U €€ mepuonbl
MAJICOT€HOBBIN, HEOT€HOBBINH, aHTPONOIN€HOBBIN.

Tema 7.2.
CucremMa opraHu4ecKoro
Mupa.
Ipoucxoxaenue
YeJI0BeKA-AHTPOMNOTreHe3

Cucrema OpPraHM4eckoro MHpa Kak OTpaxkeHue 3BOMIOIMHA. OCHOBHBIE CHCTEMATHYECKHE
IPYIIbl OPraHU3MOB. XapakTepUCTHKA KJIMMAaTa U TeOJOrn4yeckux mpoueccoB. OCHOBHbIE
STarbl HBOJIOLMN PACTUTEIBHOTO M JKUBOTHOTO MUpPa. ApoMOp(O3bl y paCTEHHIT U KUBOTHBIX.
[NosiBnenue, pacBeT U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

DBOIOLHSI YeJIOBEKA. AHTPOIOJIOTHS KaKk Hayka. Pa3BuTHe MpencTaBieHUi O MPOUCXOKICHUH
yejoBeka. MeToabl u3ydyeHus: autpornoreHesa. CXOACTBa U Pas3iHyuus YeJOBEKa M YKHBOTHBIX.
CucreMaTudeckoe TOJIOKEHUE uenoBeka. JIBmwkymme cuibl ((akToOphl) aHTPOIIOTEeHE3a.
HacnencrBeHHass M3MEHYMBOCTH M €CTECTBEHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 >KU3HH,
W3rOTOBJICHHE OPYAUH TPy, MBILLJICHUE, PeUb

Tema 7.3.
OcCHOBHBIE CTAAHH
IBOJIOLHH YeJI0BeKA

OcHOBHbIE CTaIUN U BETBHU 3BOJIIOLIMU YEJIOBEKA: aBCTpaIonuTeKy, Yenosek yMenblii, Henosek
npsAMoxoasamui, YenoBek HeaHIepTadbCKuil, YenoBeK pa3yMHBbI COBPEMEHHOrO THIIA.
Haxonku MCKOMaeMbIX OCTAHKOB, BpeMsl CYLIECTBOBAHMs, 00JIACTb PACIPOCTPaHEHHs, 00BEM
TOJIOBHOrO Mo3ra, odpas »ku3HH, opynusi. Yemoseueckue pacel. OCHOBHBIE OOJbINNE PACHI:
eBpOIeOnIHAsT (eBpasmiicKasi), HErpOaBCTPAIOUIHAS (PKBATOPHANIbHAS), MOHTOJIOUIHAS
(a3uarcko-amepukaHcKasi). UepThl MPUCIIOCOOICHHOCTH MPENCTABUTENEH YEJIOBEUECKUX pac K
yCJIOBHSIM CyliecTBOBaHMA. EMMHCTBO uenoBeuecknx pac. Kpuruka pacuzma

MpakTnueckoe 3ansaTue Ne 9 «ITprcnocoONeHHOCTD YeIOBEeKa K PA3HBIM YCIIOBUSIM CPEIbL.
Biusiaure reorpaguyueckoit cpenbl Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YETOBEKaY

OK-07

Pa3znen 8. Oprannsmel H OKpy:RaOImAas cpeaa

Tema 8.1. Dxonorus Kak Hayka. 3afadd M pasfaesibl SKoJoruu. MeToabl 3KONOrHYECKUX MCCIeN0BaHUMN. OK-01
JKOJIOTHSl KAK HAYKA. | DKOJOrMYeCKOe MHMPOBO33PEHHE COBPEMEHHOro ueioBeka. Cpenbl OOMTaHHUS OpPTaHU3MOB: OK-02
Cpeapbl KH3HMH. BOJIHAsI, HA3€MHO-BO3/AyIIHAs, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAas. JKOJOrHYeCKe (HaKTOpBbL. OK-04
JKoJIorHYecKHe Knaccupukauus skonornyeckux (akTopos: adUoTHYeckne, OMOTHYECKHE U aHTPOIIOT€HHBIE. OK-07
dakTopsl JleiicTBre SKOJOTHYECKHX (hPaKTOPOB HA OPTaHU3MBIL.
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AbGuotnyeckue GakTOpBI: CBET, TeMIepaTypa, BIakHOCTh. DoTonepuoausm. [Ipucnocodnenus
OpPraHu3MOB K JACHCTBHIO aOuotuyeckwx (akTopoB. buonormueckue putmbl. buorudeckne
¢akTopel. Bunsl OMoTHYECKHX B3aMMONEHCTBHIA: KOHKYPEHLUS, XUITHUIECTBO. [lapasuTusm,
MyTyaJiu3M, KOMMEHCATN3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIN3M, HEHTpan3M.
3HaueHne OMOTHYECKHX B3aUMOIEHCTBHMI Ui CyIIECTBOBAHUS OPTaHU3MOB B NPHUPOAHBIX
coo0recTsax

Tema 8.2. OKOJIOTMYECKHE  XapaKTepUCTUKU  momyJsiuu.  OCHOBHBIE — NOKa3aTenu  MOMYJIALUU: 1
JKOJIOTHYECKHE YHCIEHHOCTh, IUIOTHOCTb, POJKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, MHUrpauus. JluHamuka
XapaKTePHCTHKHU YHCJICHHOCTH TOMYJISILIUH U €€ PEeryJIsIus
MONYJISLHH IIpakTnueckoe 3ansaTue Ne 10 «Iloacuér naoTHOCTU NMOMYJISILUI Pa3HbIX BUAOB PACTEHUID 1
Paszgen 9. Coo0mecTBa U 3K0J0rH4eCKHe CHCTEMbI 12
Tema 9.1. CoodmecrBa | CoobiecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OMOIIeHO3a: BUIOBAs, IPOCTPAHCTBEHHAS, 2 OK-01
OPraHu3MoB, Tpoduueckas (mumesasi). Bunbli-nomuHantel. Cesizu B OMOIEHO3e. DKOJOTHUECKUE CHUCTEMBbI OK-02
IKOCHCTEMBI (axocucremsr). [lonsTue o0 3kocucTeMe U OuoreoneHose. PYHKIMOHATBHBIE KOMITOHEHTHI OK-04
SKOCHCTEMBI. MPOAYLIEHTBI, KOHCYMEHTBI, peayLieHTbl. KpyroBOopoT BELIECTB M MOTOK SHEPTUH
B 3kocucreme. Tpodudeckue (MUIIEBbIE) YPOBHU SKOCHUCTEMBbI lluMimeBble memu W CeTH.
OCHOBHBIE TIOKa3aTeNH SKOCHCTEMBI. OMOMacca, MPOAYKIMA. JKOJOTUYECKUE NHPAMUABL:
NPOAYKINH, YHCICHHOCTH, OnoMacchl. CBOWCTBA SKOCHUCTEM: YCTOWYMBOCTD, CAMOPETYJISLIHS,
pazBurue. Cykueccusi
Tema 9.2. IIpupoaHble 3KOCHUCTEMBI. JKOCHUCTEMBI peK U 03€p. DKOCHUCTeMa XBONHOIo WIH
IIpupoaHbie 3KOCHCTEMBI | IMPOKOJHUCTBEHHOTO jeca. AHTpOTIOT€HHbIE SKOCHCTEMBI. ATpPO3KOCHCTEMBIL.
Ypboskocucrembl. buonorndeckoe W XO3SIMICTBEHHOE 3HAYEHHE AarpO3KOCHCTEM U 2
ypboskocucreMm. buopasHoobpasue kak (akrop ycroituuBoctu skocucteM. CoxpaHeHHe
OuoJyorndeckoro pasHoodpasus Ha 3emiie
Tema 9.3. Yuenune B. 1. Bepnanckoro o 6uocdepe. ['panunbl, coctaB u ctpykrypa duocdepst. Kusoe
Bbuocdepa —rnodanbHas | BemectBo u ero ¢yHknmu. OcobeHHocT Ouocdepbl Kak rOOATBHOW HKOCHUCTEMBI.
IKocucTeMa 3eMun JluHaMuueckoe paBHOBecHe W obOpaTHas cBsisb B Ouocepe. KpyroBopoTbl BemiecTs u 2
OMOreOXUMHUYECKHE LIUKIIbI 3JIEMEHTOB (yIliepoa, a3ota). 30HabHOCTh Onochepsl. OCHOBHBIE
OMOMBI CyIIH
Tema 9.4 IIpodeccunoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHME
Bausinue UenoseuectBo B Onochepe 3emuin. AHTPONOreHHbIe M3MeHeHus B Ouochepe. I'mobdanmbHbie
AHTPOMOTeHHbIX skonornyeckne npodiemel. CocymmecTBoBaHHWE NPUPOABI M 4enoBedecTBa. CoxpaHeHHe 2

(¢akTopos Ha 6uochepy

O6ropasHooOpasus Kak OCHOBa ycToitunBocTH dnocdeprl. OCHOBA PALIMOHATIBHOTO YIIPABJICHHS
MPUPOTHBIMH PECYPCAMH M UX UCIIONIBb30BaHKEe. JIOCTHKEHHs OUOJIOTHH U OXPaHa TPUPOIBI
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IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAECPKRAHUE
IpakTnueckoe 3aussTue Ne 11 «OTx07b! IPOU3BOJCTBAY

Tema 9.5.
Bausinue couuajibHo-
3KOJIOTHYECKHX
(¢axTopos Ha 310poBBLE
YeJ10BeKa

IIpodeccunoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHME

3n0poBbe U €ro cocraBisirolue. PaKTOPHI, MOJOKUTEIBHO U OTPULIATENIBHO BIIUSIOIINE HA
opraHu3M uenoBeka. IIpobmema TEXHOreHHBIX BO3ICHCTBHI Ha 370POBbE HYEIOBEKA
(3NIeKTPOMArHUTHBIE MMOJIsA, OBITOBASI XUMHUSI, U30BITOYHBIE ITYMBbI, PAHALINS U T.11.). AanTamus
opraHmsMa dejioBeka K (akTopam Okpyskaromed cpenbl. IlpuHmmmel (HopMUpOBaHUS
310poBbecOeperaromnero nopeneHus. Ousndyeckas akTUBHOCTh U 37I0POBbe. buoxummdeckue
ACTMEKThl PALIMOHAIIBHOTO MUTAHUS

Pa3znen 10. Cesiekunsi OpraHu3MoOB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuusi Kak HAyKa U
npouecc

Cenexmusi Kak Hayka W MPOIECC. 3apOXACHHE CeNeKUUu U aoMectukanus. Yuenune H. U
BasunoBa 0 meHTpax MHOrooOpasusi M NPOUCXOXKIACHHS KYyJbTYPHBIX pacTeHHd. LIeHTpsI
MPOUCXOXKACHUA AOMAUIHMX KUBOTHBIX. CopT, mopoxa, mrtaMM. CoOBpeMEHHbIE METObI
ceNleKIMH. MaccoBbIil 1 HHIUBUY AJIbHBIN OTOOPHI B CENIEKLINN PACTEHUH 1 )KUBOTHBIX. OLieHKa
sKcTepbepa. biamskoponcTeeHHoe ckpeuBanne — MHOpuauHr. Yucras auaus. CKpelmnBaHue
yucThlx JuHUR. ['ereposuc, wmum rubpupHas cuna. HepoacTBeHHOe CKpelIuBaHHE — —
aytOpunmar. OtpanéHHast rubpuam3anms u e€ ycrexu. MCKycCTBEHHBIN

MYyTareHe3 W MOJy4YeHUE IONHUILUIOUAOB. JIOCTHXKEHHUS CEeJIeKUHH PACTEHUN, >KUBOTHBIX U
MHUKPOOPTaHU3MOB

Tema 10.2.
OcHOBBI OHOTEeXHOJIOTHH

buorexHonoruss kak oOTpacib TNPOU3BOACTBA. ['€HHas WHXKEHepHUs. OTalbl CO3AaHUs
pexomOunanTHONH JIHK u TpaHcreHHeix opranm3moB. Knerounass wmkeHepus. Kierounsie
KYJIBTYPBIL. MUKpPOKIOHAIBHOE pa3sMHOXKEHUE pacTeHuM. Knonuposanue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO35HCTBEHHBIX OPraHU3MOB. JKOJIOIMYECKHE U JTUYECKHE
npobaemsl. MO — reneTnuecku MOAHQULINPOBAHHBIE OPTaHU3MBI

Tema 10.3.
BbuorexHoJoruu B
sKU3HH U npodeccun

IIpodeccunoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHME

OCHOBHBIE HAIPABJICHUS COBPEMEHHOW OMOTEXHOJIOTUH B MPO(HEeCCHOHANBHON AeSITeIbHOCTU
yenoBeka. Meronbl OnorexHomoruu. OObeKThl OMOTEXHONIOTHH. DTHKA OUOTEXHOJNIOTUIECKUX U
TreHeTUYECKUX dKCIepuMeHTOB. [IpaBuiia moucka u aHann3a OMO3KOJNOTHYECKO MH(OpMaLHU
U3 Pa3JINYHBIX UCTOYHHUKOB (Hay4Has M yueOHO-Hay4YHas JUTEepaTypa, CPEacTBa

MaccoBoii nHpopmanuy, cetb IHTEpHET U npyrHe)

IIpodeccunoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHME

IpakTnueckoe 3ansaTue Ne 12 «Keiicbl Ha aHanM3 UHPOPMALMK O HAYYHBIX JOCTIDKEHHSIX B
00JJACTH TEeHETHYECKUX TEXHOJOIUH, KJIETOUYHOW WHXXCHEPHH, IHUINEBbIX OHOTEXHOJOTH.
3amuTa Keiica: mpencTaBiIeHUe Pe3yIbTATOB PELICHUS KEHCOB (BBICTYIICHNE C MPE3EHTALEH )»

OK-1
OK-2
OK-4
OK-07

Pasgen 11. Pemienue kelcoB B 00,1aCTH OHOTEXHOJIOTHIA
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Tema 11.1 IIpodeccunoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHME OK-1
Buotexnonorun u PazButne OHOTEXHONOrM C TIPUMEHEHHEM TEXHHYECKHMX CUCTeM (OMOHMHXKEHepus, OK-2
TeXHHYeCKHe cucTeMbl | OnonHpopmaTika, OMOHMKA) W WX MPUMEHEHHE B JKU3HH YEJIOBEKa, IMOWCK W aHaJH3 2 OK-4
UH(POPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4uHasi 1 yueOHO-HayuYHas IUTepaTypa, CPEeaAcTBa OK-07
MaccoBol nHpopMaiuu, cetb MHTepHET U npyrue)
IIpodeccunoHaNbHO-OPHEHTHPOBAHHOE COAEPKAHME
IpakTnuyeckoe 3ansitue Ne 13 Keticer Ha aHanmu3 nHGOpPMALMK O PA3BUTUH OUOTEXHOJIOTUH C 5
NPUMEHEHHEM TEXHUYECKHX CHUCTeM (IO MUHHU-TpyNmaM). 3aliura Keiica: TpeacTaBiIeHHe
PE3yJIbTATOB PEIIEHHsI KEHCOB (BBICTYIIEHHE C IIPE3eHTALINEl)
Hu¢pepeHuupOBAHHBIH 3a4eT 2
nTOoro 78

20




3. YCJIOBUA PEAJIM3AIIAN ITPOI'PAMMbI
OBIHIEOBPA3OBATEJIBHOU ANCHUITIJINHBI

3.1. TpeGoBanusi K MHHHUMAJBHOMY  MATE€PHAJIbLHO-TEXHHYECKOMY
o0ecne4eHuro

Peanuzanuss mporpammel JUCUMIUIMHBL TpeOyeT Halnuus y4eOHOTrO KaOHMHETa
«buonorusy.

O6opynoBanne y4e0HOTro KaOUHeTa:

- MOCAI0YHBIE MECTA M0 KOJMYECTBY O0YUArOIINXCS,

- paboyee MECTO MPENOAaBaTels;

- TOCKa KJIaccHast

- KOMIUIEKT y4e€OHO-HArIIAHBIX MOCOOUi Mo aucuuruimee «buonorusy (CTeHIsl,
CXEMBbI, TaOMWIbl, OMOPHBIE KOHCIEKTHI, Yy4YeOHblE MOCOOMS, CHPABOYHBIC
MaTepUaIbl, MOJEIH, MYJISDKH M MUKPONPENaparbl OMOJIOTHYECKUX 0OBEKTOB)

- MUKPOCKOITBI,

- Habop mocy 1bl, 000PYAOBAHUS K PEAKTUBOB JUIsl AEMOHCTPALMOHHOTO
AKCIMEPUMEHTA U 1a00paTOPHBIX padoT.

Texnuueckue cpeacrBa 00y4eHus:

- KOMITBIOTEP € YCTPOHCTBOM MPOU3BEACHHUS 3BYKA,

- IPUHTED;
- MYJIETUMEINA-TIPOCKTOP;
- DKpaH
3.2. Hudpopmanumonnoe  oOecnedyenue  oOydenus.  llepedennb

PEeKOMEHIYyeMbIX Y4eOHbIX W3JaHuii, IHTepHeT-pecypcoB, TOMOJHHUTEIbLHOM
JIUTEPATyPbl

i1 o0y4aromuxcst
1. Speirun B.H. buonorusa. YuyeOuuk v npaktukym st CI1O, 2-e uzn. —
Mocksa 2025 Pesxum poctyna: https://urait.tu/viewer/biologiya-511618

Jns npenoaasareei

1. Koncturyumss Poccuiickoii ®enepaumm (IpuHATa BCEHAPOIHBIM
ronocoBanueM 12.12.1993) (¢ ydeToM MONPaBOK, BHECECHHBIX (PeaeparbHbIMA
KOHCTUTYLIMOHHBIMHU 3aKkOHaMu PO o nonpaskax k Konctutyuu PO ot 30.12.2008
No 6-DK3, ot 30.12.2008 No 7-OK3) // C3 PO. — 2009. — Ne 4. — Cr.

445.

2. ®epepanbHblil 3ak0H OT 29.12. 2012 Ne 273-®3 (B pen. ¢eacpaibHbIX
3aKk0oHOB OT 07.05.2013 Ne 99-@3, o1 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne
11-®@3, o1 03.02.2014 No 15-D3, ot 05.05.2014 No 84- @3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMH DenepaTbHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O06 oOpazoBanuu B Poccuiickoii denepanmimy.
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3. Ilpuka3z MunoOprayku Poccun ot 17.05.2012 Ne 413 «OO0 yTBEp)KACHUH
(enepalbHOrO0  roCyJapCTBEHHOTO  O0pa30oBATENBHOTO  CTAHAAPTA  CPEIHETO
(monHoro) obuiero odpaszoBanusy (3apeructprupoad B Munrocre P® 07.06.2012
Ne 24480.

4. Tlpukaz MunoOpHayku Poccum ot 29.12.2014 No 1645 «O BHeceHHH
u3MeHeHuii B Ilpwkaz3 MuHuctepcTBa o00pa3oBaHuMss W Hayku Poccuiickoi
Oenepatmn - ot 17.05.2012 Ne 413 "OO6 yTBepKACHUU  (PeaepaTbHOTO
rOCyJApCTBEHHOIO0 00PAa30BATENBHOIO CTaHIApPTa CPEAHErO (MOJHOr0) OOIIEero
oOpazoBaHus"».

5. Ilucemo JlemaprameHTa rocyJapCTBEHHOM MOJIMTUKH B cpepe NOATOTOBKA
pabounx kampoB u IO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHamMm no opraHu3anuu MOJYYEHUs CPEaHEro oOmero oOpa3oBaHHs B
npesenax OCBOCHMs 00pa30BaTENbHBIX MPOTrpaMM CPEIHEr0 MPOPECCHOHATBHOIO
oOpazoBaHMsi Ha 0a3e OCHOBHOrO 00WIEro OOpa3oBaHMs C y4e€TOM TpeOOBaHWi
(enepalibHBIX TOCYJAPCTBEHHBIX OOpPA30BaTENIBHBIX CTAHAAPTOB M MOJIYYaeMOM
npodeccuu Win CnenUaJIbHOCTH CPETHETO MPOPECCHOHATHEHOTO 00Pa30BaHUSY .

HNHaTepHeT-pecypcnl

1. www.fcior.edu.ru (denepanbHbIii HEHTP  WMH(POPMAIMOHHO-
oOpazoBarenbHbIX pecypcoB — GLUOP).

2. http://www.window.edu.ru (Egunoe okHO qocTyma Kk 00pa3oBaTeIbHbBIM
pecypcam MHTepHETa M0 OMOJIOTHN )

3. https://www.sbio.info (Bcsa Ouonorus. CoBpemeHnHass OMOJIOTHUs, CTaThH,
HOBOCTH)

4. https://oblakoz.ru (Tpenaxkep «O0naKo 3HaAHUIT» )

5. https://resh.edu.ru (Poccuiickas ek TpoHHAas [IKOJIA)

Jlono/THUTEeIbHbIE HCTOYHUKH

1. buonmorus B Tabnumax W cxemax [OJEKTPOHHBIA pecypc|. ms
HIKOJIbHUKOB M aOUTYPUEHTOB / - DNEKTPOH. TEKCTOBBIE AaHHbIE. - CI10.: Bukropus
IUTEOC, 2025. -128¢.-978-5-91673-024-1. — Pexum JOCTyIA:
http://www.iprbookshop.ru

2. Jlanuukas T.B. Tectbl. YueOHoe mnocodme s CIIO. Mockga:
uznarenabctBo Opaiir, 2025 — Pexxum noctyna https: urait.ru/viewer/biologiya-
testy-519715
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4. KOHTPOJIb 1 OHUEHKA PE3YJIbTATOB
OBIHIEOBPA3OBATEJIBHOU ANCHUITIJINHBI

KonTpoas u owmeHka pe3ysbTaTOB OCBOCHHs 001E00pa3oBaTEIbHOM
JUCLUATIIIMHBL PACKPBIBACTCS YE€PE3 AUCLUIIMHAPHBIE PE3YJIBTATHI, HAMPABICHHBIC
Ha (OpMUPOBaHKE OOIMMX M MPOPECCHOHAIBHBIX KOMIIETEHIMI MO pa3aeiaMm U
TEMaM COJAEPKaHMsl yueOHOTo Mareprania

Oomas / Paspen / Tema Tun oueHOYHBIX MepoNPHATHIT
npogeccHoHANbLHAA
KOMIETEHIHA
OK-01 Tempr 2.1 -2.3,3.1-3.3,4.1-43, OO6cyxneHne mo BOMpocam JICKIIHH.
51-54,6.1-63,7.1-73,8.1,82, | Pazpaborka rioccapus. 3aroIHEHUE
9.1-9.3, 9.411-0/c13, 9.5I1-0/c, CPAaBHUTENbHBIX  TaOimu.  YCTHBIN

10.1, 10.2, 10.3I1-0/c, 11.1I1-o/c | ompoc. TecrupoBanue. BrimoaHeHue
3a4aHUN TPOMEXKYTOUYHON aTTECTALMH.
HWnnusunyanbHas CaMOCTOSATENbHAS
pabora. Ilpencrasnenue pe3yabTaToB
MPAKTHYECKUX 3aHATUH.

OK-02 Temsr 1.1,2.1-2.3,3.1-3.3,4.1- | Ob¢cyxaeHue o BOIPOCaM JICKIIUH.
43,51-54,6.1-63,7.173, 8.1, IIpencraBnenue PEe3yJIbTaTOB
8.2,9.1-9.3, 9.4Il-o/c, 9.5IT-0/c, | mpaKkTHYECKUX 3AHSITUH.

10.1, 10.2, 10.3I1-0/c, 11.1IT-0/c | IlpencraBneHue yCTHBIX COOOINECHHIA C
Mpe3eHTalNel, TMOATOTOBJIEHHBIX IO
MIEPEYHIO HUCTOYHHKOB,
PEKOMEHIOBAaHHBIX MPEMOIABATEIEM

OK-04 Tembr 2.1 -2.3, 3.1- 3.3, 4.14.3, | Ob¢cyxaeHue Mo BONPOCcam JICKIHH
5.1-54, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | [IpencraBnenue pe3yabTaTOB
9.1-9.3, 9.4I1-0/c, 9.5I1-0/c, 10.1, | mpakTHYECKUX 3aHATHH.

10.2, 10.3IT-o0/c, 11.1IT-0/c

OK-07 Temer 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | Ob¢y:xneHue mo BONpOcam JICKIUH.
43, 5.1-54, 6.1-6.3, 7.17.3, 8.1, | Pazpaborka rioccapusi. 3anojHEHUE
8.2, 9.1-9.3, 9.4II-o/c, 9.511-0/c, | cpaBHUTENBHBIX  TAOMUI. Y CTHBIN
10.1, 10.2, 10.3I1-0/c, 11.1IT-0/c | ompoc. Tecruposanue. BrimonHeHUe
3aaHUI TPOMEKYTOUHON aTTECTALINH.
HWnnusunyanbHas CaMOCTOSATENbHAS
pabora. [IpeacraBieHue pe3ybTaTOB
MPAKTHYECKUX 3aHITUH.
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