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Pa6ouas mporpamma o00Ie00pa3oBaTeIbHON NTUCLUTLIMHDI Buonorus sABISETCS
YacTBI0O [POTPaMMBI  [IOATOTOBKM  CIICLMATMCTOB ~ CPEIHEro  3BCHA o
crienpanbHOCTIM TexHonoruyeckoro mpodpus ClO. IIporpamma pazpaboTaHa B
coorBerctBud ¢ ®I'OC CIIO g cnelualbHOCTH 11.02.06 TexHuyeckas
SKCIUTyaTalyss TPAHCIOPTHOTO PajlO3JIEKTPOHHOIO obopymoBaHus (MO BUAAM
TpaHcriopra) (nprkas MuHUCTEPCTBa NPOCBEICHHA P® ot 04.03.2024r. Ne 142)
¢ ®IOC cpemHero ofmero o0pa3oBaHWs, YTBEPKACHHOTO  MPHKAZOY
Muno6pHayku P® ot 17 mas 2012r. Ne 413 ¢ u3MEHEHUAMH COIVIACHO IpUKa3y
MuHECTepCTBa TIpocBeleHns Poccuiickoit denepanuyt OT 12.02.2025 Ne 93 "O
BHeCeHHH W3MeHenms B rmommyrkt 18.3.1 mymkra 183  denepanbHOro
rOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEAHEro obwiero obpasoBaHus,
yTBEPXKIEHHOTO IpHKazoM MuHHCTEpCTBa o6pa3oBaHusi W HayKH POCCHHCKOM
®enepanuu ot 17 mast 2012 1. Ne 413" (3aperiucTpupoBan 17.03.2025 Ne 81559}, ¢
yaetom [IpumMepHOl paboyeidl mpOrpaMMEl 006111e00pa30BaTENbHON TUCIIUIIIAHEI
Buonoruss (6a30BEIi  ypoBeHB) A MPO(ECCHOHATBHBIX 00pa3oBaTENbHbIX
oprasmsaiui, yrepxaenHoi ®I'bOY IO UPIIO (mportokon Ne 14 ot «30»
Hostops 2022 1.).

Opranu3anusi-pa3paborynk: BranukaBKasCKUi TEXHUKYM JKENE3HOIOPOXHOTO
TpaHcropra — ¢unuan  (exepasbHOTO  TOCYIapCTBEHHOTO O¥OIKETHOI'O
00pa30BaTeNbHOTO  YYPEXACHUS  BBICILIETO obpasoBanust  «PocToBekuit
rOCYJIapCTBEHHBIN YHUBEPCHUTET ITyTeH COOOIICHUH
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOMN JUCIHUILINHBI «<BHOJIOT UST»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTeibHoi nporpammsel CIIO:

Oo6meobpazoBaTenbHast TUCHUILTNHA «bronorusy siBiseTcs: 00s3aTeIbHON YacThiO
00111€00pa30BaTENbHOrO LUKIAa 00pa30BaTeIbHOM MPOTrpPaMMbl B COOTBETCTBUU C
OI'OC CIIO no cneunanmbHoctd 11.02.06 TexHuueckas 3KCIuTyaTauus
TPAHCIIOPTHOTO PATUO3IEKTPOHHOTO 000pYyAOBaHUs (IO BUJIaM TPAHCIIOPTA).

1.2.  Iegn u muIaHUpPYeMBbIe Pe3yJabTATHI 0CBOCHUS IMCHUILINHBI

121 Ileau AuCHUIIMHBI

Heab: oBrageHue  OOy4arOIMMMCS ~ 3HAHUSIMH O  CTPYKTYPHO-
(PYHKIIMOHAJIBHON OpPraHMU3allMM KHUBBIX CHCTEM PA3HOIO paHra W MpUoOpeTeHue
YMEHUH HCIIOJIB30BaTh 3TU 3HAHUS I TPAaMOTHBIX JACHCTBUH B OTHOILICHHUH
00BEKTOB KUBOW MPUPOABI U PEIICHUS] PA3JIMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTrkeHHEe ey U3y4eHUs JUCIUIUIHHBI «bruonorusy Ha 6a30BOM ypOBHE
o0ecrnieunBaeTcs pelieHueM CIeIyIOIUX 3a1au:

- OCBOEHHE OOYYaIOUIMMHCS CHUCTEMbl 3HAHUH O OMOJOIMYECKHUX TEOpPHSX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PABUIIAX, CIYKAIIUX OCHOBOU
s (OpMHUPOBAHMS MPEACTABICHUI O €CTeCTBEHHO-HAYyYHOW KapTHMHE MHUpa, O
METO/aX HAay4YHOIO MO3HAHUS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSAX KUBBIX
CUCTEM PA3HOTO0 YPOBHSI OPTraHU3ALIMH, BBIJAIOIIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCJIEIOBAaHMUIX B OMOJIOTHH,

- (opMHUpOBaHHE Yy OOYHYAIOIIMXCS MO3HABATENbHbBIX, UHTEJUIEKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B Mpollecce aHalIM3a JaHHBIX O MyTSIX Pa3BUTHSA B
OMOJOTHM Hay4HbIX B3TJISAOB, UACH M MOIXOJOB K HM3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOI0 YpOBHS OPraHU3aLUY;

- CTaHOBJEHME Yy OOyd4aromuxcs oOmed KyJbTypbl, (QYHKIHOHAIbHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOILIETO
MHUpa JKUBOW MPUPOJLI HAa OCHOBAaHMM 3HAHUW W OIbITA, MOJYYEHHBIX MPHU
U3YYEeHUH OUOJIOTUH;

- (opmupoBaHue y OOy4aroUUXCs YMEHUH WUTIOCTPUPOBATh 3HAYCHHE
OMOJOTMYECKUX 3HAHUM B MPAKTHUYECKOW JEATEIbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;



- BOCIIUTaHUE YOeXJAEHHOCTU B BO3MOXKHOCTH IMO3HAHMS YEJIOBEKOM >KUBOMU
MIPUPOIBI, HEOOXOAMMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COOIOACHUS dTHIECKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMYECKUX UCCIICOBAHUMN;

- OCO3HAHMWE IICHHOCTH OWMOJOTHYECKUX 3HAHMU [JI1 TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYpHI, 1Jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

- IpUMEHEHHE MPUOOPETEHHBIX 3HAHUN W YMEHUM B MOBCEIHEBHOM >KU3HU
JUIS. OUCHKH TIOCJIEACTBUM CBOEU JIESITEIbHOCTH MO OTHOLICHUIO K OKPYXKAIOILIEH
cpeae, COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBAaHME U  COOJIIOJICHUE  MeEp
poITaKTHKA 3a00I€BaHUT.



1.2.2. IlnanupyemMbie pe3yJbTAThl OCBOEHHUsI 001Ie00pa30BaTEJbHON JUCHUILIUHBI B cooTBeTcTBUM ¢ PI'OC
CIHO u Ha ocioBe ®I'OC CIIO

Ko n nHanmenoBanue
(hopMHUPYEMBIX KOMITETCHITHI

[Imanupyemble pe3yabTaTbl OCBOCHUS JUCLUIUINHBI

Oo61ue

JucuurmmHapHbie

OK 01. Bei6upats criocoObt
pereHus 3a1aq
npodeccuoHaTFHON
NeSITebHOCTH IPUMEHUTEIHHO
K Pa3IMYHBIM KOHTEKCTaM

B yacTu TPy10BOr0 BOCHIMTAHMSA:
— TOTOBHOCTH K  TpYyAY, OCO3HAaHUE  IICHHOCTH
MacTepcTBa, TPYy10Jio0ue;

— TOTOBHOCTBH K aKTHUBHOU NEATENbHOCTH
TEXHOJIOTUYECKOM W  COUMAIBHOW  HAIPaBJICHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATh, IJIAHUPOBATh u

CaMOCTOSITEJIbHO BBITIOJIHITH TAKYIO JACSTEIBHOCTD;
— WHTEpeC K pa3judHbIM cdepaMm mnpodeccnoHaATbHON
JIESITEIIbHOCTH

Osianenne YHHBEpPCAJIbLHBIMHU Y4eOHBIMH
NMO3HABATEJIbHBIMH JIeHiCTBUSIMH:

a). 0a3oBble JOrH4YecKHe JecTBUs:

— CaMOCTOSITENIbHO (hOPMYJHUPOBATh M aKTyaJU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBAaTh  CYIIECTBEHHBIA  NPHU3HAK  WJIHU
OCHOBaHUs  JJIs  CpaBHEHHs, KJIacCUPUKAIMU U
00001IICHUS;

— ONpenensTh UEeNH IeATeIbHOCTH, 3a/1aBaTh MapaMeTpbl
Y KPUTEPHUU UX TOCTHKCHHUS;

— BBIBISITh 3aKOHOMEPHOCTH U TNPOTHUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

— BHOCHUTh KOPPEKTHBBI B JI€ATEIHHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJIBTATOB IIEJIAM, OIEHWBATh PUCKHU
MOCJIE/ICTBUM J1€ATEIbHOCTH;

— pa3BUBaTh KPEATUBHOE MBIIUICHUE TPU PEHICHUU
JKU3HEHHBIX TIPpoOsieM

0). ©Oa3oBble HcCiIed0BATEIbCKHE 1eHCTBUS:

- BJAQJCTh HaBBIKAMH YYCOHO-MCCIEAOBATEIbCKON U

- chOpPMUPOBAHHOCTh 3HAHUW O MECT€ W PO
Omosoruu B CHCTEME HAay4YHOI'O 3HAHUS,
(YHKIIMOHATBLHOW  TPaMOTHOCTH  YEJOBEKa IS
peIIeHus KU3HEHHBIX MPo0JIeM;

- chOpMHPOBAHHOCTH YMEHHUS  PacKpbIBaTh
CoJiepKaHUE OCHOBOTIOJIATAIONIUX  OMOJIOTHYECKHUX
TEPMUHOB ¥ TIOHSATUW: JKU3Hb, KIJIETKA, TKaHb,
OpraHu3M, BUJ, HOIMYJALHMS, dKOCHCTEMa, OHOLIEHO3,
ouochepa; Merabomusm  (0OMEH  BEHIECTB U
MpeBpalleHHe YHEPTUH), TOMEOCTa3 (CaMOpEryIIsLus),
OnocuHTe3 OeNKa, CTPYKTypHAash OpPraHU3aIMsI KUBBIX
CHCTEM, JTIUCKPETHOCTB, caMOperyJIsILus,
CaMOBOCIIPOU3BEICHUE(PETTPOAYKLINS),
HaCJIECTBEHHOCT, W3MEHYUBOCTb,
SHEPTrO3aBUCUMOCTh, POCT W pPa3BUTHE, YpPOBHEBas
OpraHu3alys;

- c(hOpMHUPOBAHHOCTD yMEHUS pacKpbIBaTh
COJIep’)KaHUE OCHOBOMOJATalONMIUX  OMOIOTHYECKUX
TEOpUA M TUIOTE3: KIETOYHOM, XPOMOCOMHOM,
MYTal[MOHHOMW,  HBOJIIOMOHHOM,  IPOUCXOXKJIECHUS
KW3HU 1 YeJI0BEKa;

- c(hOpMUPOBAHHOCTH yMEHUS pacKpbIBaTh
OCHOBOITOJIATAlONIe  OMOJIOTHYECKHE 3aKOHBI |
3aKOHOMEPHOCTH (I'.Mennens, T.Moprana,
H.N.BaBunosa, 3.I'exkens, ®.Mromrepa, K.bapa),
TPAaHMIIBI TPUMEHUMOCTH K KUBBIM CUCTEMAM;

- NpuOOpeTeHHe OmbITa TPUMEHEHUS OCHOBHBIX
METOJ0OB HAY4YHOTO IIO3HAHMUS, WCIOJIb3yEMbIX B
OMOJIOTHHY: HAONIOCHHUS M OIMCAHMS JKUBBIX CHCTEM,




HpOGKTHOI\/'I JACATCIIbHOCTH, HaBbIKaMU paspcuicHud
pooJieM;

- BBIABIIATH MMPUIUHHO-CIICACTBCHHBIC CBs3H1 u
aKTyaJIM3UpOBaTh 3ajady, BBIIBUTATh THUIIOTE3y €¢

pellleHus, HAXOAWTh AapryMEHTHl IS JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHUH, 3a/1aBaTh HapaMeTPbl M KPUTEPUHU
peleHus;

- aHAJIM3HPOBATh IOJYYCHHBIC B XOJC PEIICHUS 3aJa4H
pe3yNIbTaThl, KPUTHYCCKH OICHUBATh MX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

- yMeTh IIEPCHOCUTh 3HAHWS B II03HABATCIBHYIO H
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YyMETh MHTETPHPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIABUTATh HOBBIC HJIEH, MpEJiaraTb OPHTHHAIHHBIC
MOJIXOJIbI U PELICHUS;

- CIIOCOOHOCTh MX HCITOJb30BaHUS B IO3HABATEILHOW M
COILIMATIbHOM MPAKTHKE

MPOLECCOB U SIBJICHUM; OPraHU3alMUd U NPOBEACHUS
OHMOJIOrMYECKOro JKCIIEPUMEHTA, BBIJIBUKEHUS
TUIIOTE3, BBIABJICHUS 3aBUCUMOCTH MEXKITY
HCCIIEyeMbIMU BEJIMYNHAMU, 00BsICHEHUS
MOJIYYEHHBIX  PEYJIBTaTOB W (POPMYTHUPOBAHUS
BBIBOJIOB C MCIOJIb30BAHUEM HAy4HbIX IIOHSTHUH,
TEOPUI U 3aKOHOB;

- c(hOpMUPOBAHHOCTH
CYILIECTBEHHBIE MpU3HAKU BHUPYCOB, KJIETOK
MPOKAapUOT M JYKApPHUOT;  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX OpraHU3MOB, BHJIOB,
OMOTeOIeHO30B M JKOCHUCTEM; 0COOCHHOCTH
IIpoLeccoB OOMEHa BEUIECTB U M IPEBPALLEHUS
SHEPrUu B KIETKe, (POTOCHHTE3a, IMIACTHUYECKOTO U
SHEPreTUYecKOro oOMeHa, XEMOCHUHTE3a, MMHTO03a,
Mel03a, OIUIOJOTBOPEHHUS], PA3BUTUSL U PA3MHOKEHUS,

YMCHUA BBIACIIATH

HHIAWNBUAYAJIBHOT'O Pa3BUTHUA opraHmusma
(oHTOTEHE32),00pHOBI 3a CYILIECTBOBaHHUE,
€CTECTBEHHOT' O ot0opa, BHUJI000pa30BaHus,

MPUCTIOCOOJIEHHOCTH OPTraHU3MOB K Cpelle OOMTaHus,
BIIMSIHUSI KOMIIOHEHTOB JKOCHCTEM, aHTPOMOTEHHBIX
W3MEHEHUH B SKOCHUCTEMax CBOEH MECTHOCTH,
KpPYroBOpOTa BEHIECTB M TNPEBPAIICHUE DHEPTUU B
ouocdepe;

- cpOpMUPOBAHHOCTH YMEHUS PEIIaTh OMOJOTUYECKUE
3ala4d,  COCTaBISTh  TEHOTHUIIMYECKHE  CXEMBI
CKpEIIMBAaHUS JIJIi pa3HbIX THIIOB HACIEIOBAHUS
MPU3HAKOB Y OPraHU3MOB, COCTaBISAITh CXEMBI
MepeHoca BEIIECTB U PHEPTUM B dKOCHUCTEMax (IIeTH
MTUTAHUS, TUIIEBBIC CETH)

OK 02. Ucnons30BaTh
COBPEMEHHBIE CPEJICTBA
IOMCKa, aHaJIN3a U

B 00s1acTH HEHHOCTH HAYYHOI'0 O3HAHUS:
- c(hOpMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs

- chopMUPOBAHHOCTH YMEHUI KPUTUIECKU OIICHUBATH
nHpopmarmo OMOJIOTHYECKOTO COJIepIKaHUA,
BKJTIOYAIOMIYHO MCCBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX




UHTEpIIpeTauu HHGOopMaum
U MHPOpPMAIMOHHBIE
TEXHOJIOTMH /17151 BBITIOJIHEHHUS
3az1a4 npodeccuoHanbHON
JESITEIbHOCTH

HayKd M OOLIECTBEHHOW TMPAaKTHKH, OCHOBAaHHOIO Ha
JManore KyJiabTyp, CIIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO
MeECTa B ITOJIMKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAaHUE S3BIKOBOM M  YMTATEIbCKOU
KYJbTYpBI KaK CPEICTBA B3aUMOACHCTBUS MEXKY JIFOAbMU

Y TIO3HAHMSI MUPA;

- OCO3HaHME LIEHHOCTH HAay4yHOM  J1€ATEIbHOCTH,
rOTOBHOCTh OCYILIECTBIISTh MIPOEKTHYIO u
HCCJIEIOBATENbCKYIO JIESITEIIbHOCTh WHIUBUYAJIbHO U B
Ipymne;

OBianenue YHHMBEPCAJIbHbIMHA Y4eOHBIMH

NMO3HABATEJILHBIMU /Il CTBUSMM:

B) padoTa ¢ undgopmanmei:

- BJIAJCTh HaBBIKAMU TMOJy4eHUS HHGOpMAIMKA U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENTLHO
OCYIIECTBIISAITh  TOWCK, aHAJU3, CHUCTEMAaTU3alHUI0 |
WHTEPIPETAINIO HHOOPMALIUK PA3IUYHBIX BUIOB U (HOpM
MIPEICTaBIICHMUS,

- CO3/1aBaTh TEKCThl B PA3IUYHBIX (popmarax c ydyeToMm
Ha3HayeHus: HWHQOpMalMM U LEJIeBOM  ayIuTOpuH,
BbIOMpass ONTUMAIbHYIO (GOpMy TPEIACTABICHUS U
BU3YyaJIM3alluH;

- OLICHUBATh JIOCTOBEPHOCTB, JETUTUMHOCTD
I/IH(bOpMaHI/II/I, €€ COOTBCTCTBUEC NPABOBBIM W MOPAJIBHO-
ATUYECKUM HOpMaMm;

- WCTOJB30BaTh  CpencTtBa  MHGOPMAIMOHHBIX  H
KOMMYHUKaAIIMOHHBIX TEXHOJIOTHI B pelneHuu
KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX H OPraHU3allMOHHBIX
3aja4 ¢ coOroieHreM TpeOOBaHU I)PrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX

M OTUYECKMX  HOpPM, HOpPM  HWH(OPMAUOHHOU
0€30IacHOCTH;
- BJIaACTH HaBbIKaMHA pacrio3HaBaHUA )41 3alIUTHI

HUCTOYHHUKOB (CpeAcTBa MaccoBOM HMHQOpMaLu,
Hay4YHO-TIOMYJISIpHbIE MaTepHaJbl);
- UHTEPIPETUPOBATH TUYECKUE aCIEKThI

COBPEMEHHBIX MCCJIEOBAaHUN B OMOJIOTUHU, MEJULIMHE,
OMOTEXHOJIOTHH;

paccMmarpuBaTh rino0aabHbIE 9KOJIOTHYECKUE
npoOJIeMbl  COBPEMEHHOCTH,  (popMHUpOBaTH IO
OTHOIICHHIO K HUIM COOCTBEHHYIO MO3HIIHIO;

- c(OpMHPOBAHHOCTH YMEHUH’ CO3/1aBaTh
COOCTBEHHBIC NMMCHMEHHBIE M YCTHBIE COOOIICHUS HA
OCHOBE OMOJOrHMYecKor MH(POPMALKUU U3 HECKOIBKUX
MCTOYHHKOB, T'PaMOTHO HCIOJIBb30BaTh MOHSATHHHBIHA
anmapat OuoJIoTun




nH(pOopMaIuu, MH()OPMAITMOHHOM 0€30MMacHOCTH

JMYHOCTH
OK 04. DpdexTrBHO - TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSTeNbHOCTH U | [IpuoOperenune ombITa NPUMEHEHUS  OCHOBHBIX
B3aUMOJICHCTBOBATH U CaMOOIIPEICIICHHIO; METOJIOB HAy4YHOTO II0O3HAHUS, HCIOJb3YEeMbIX B

paboTaTh B KOJUICKTHBE U
KOMaH/Ie

- OBJIQJICHUE HaBBIKAMU y4eOHO-HCCIIEIOBATEIBCKOM,
IIPOEKTHOM U COLIMAIIBHOM NEATEIIBHOCTH;

OgiajeHHe yHUBepCATbHBIMH KOMMYHMKATHBHBIMH
JeHCTBUSIMH:

I) COBMeCTHasl 1esITeIbHOCTD:

-[IOHUMAaTh U UCIIOJIB30BATH IPEUMYILECTBA KOMaHIHOU U
WHIUBUTyaJIbHON PaboThI;

-IpUHUMATD LEH COBMECTHOH JESATEIIBHOCTH,
OpraHM30BBIBATE W KOOPAMHHUPOBATH JEHCTBUSA IO €€
JIOCTH>KEHHIO: COCTABIIATh ILJIAH JEHCTBUM, PaclpenessaTh
poJIM € y4YyeTOM MHEHUH YYacTHUKOB 00CYXIaTb
pe3yJIbTaThl COBMECTHOM pabOThI;

-KOOPJAMHUPOBAaTh U BBINOJHATE PabOTy B YCIOBHAX
pealbHOTO,  BUPTYyaJbHOTO U KOMOMHHMPOBAHHOIO
B3aUMOJICHCTBHS

OcyiecTBIsSITh MO3UTHUBHOE CTPATETHMYECKOE IMOBEACHUE
B Ppa3MYHBIX CUTYyalUsX, MPOSABIATE TBOPYECTBO U
BOOOpakeHue, ObITh NHUIIUATUBHBIM.
OBinajgenne  yHHUBeEpPCAJIbHBIMH

AeHCTBUAMMU:

1) IPUHATHE ce0s1 M APYTUX JIO/Aei:
- IPUHUMATh MOTHUBBI U apryMEHTHI JPYTUX JIIoJed Mpu
aQHAJIN3€E PE3YJIbTATOB JIEATENbHOCTH;

- MpU3HaBaTh CBOE IMPaBO U NpPaBO JPYruX JOJeH Ha
OIIIMOKMU;

- pa3BUBaTh CIOCOOHOCTh IMOHUMAaThb MHUpP C MO3UIHUH
JIPYTroro 4yejoBeKa

peryJIsiITHBHBIMH

OHOJIOrUK: HAOIIONECHUS U OIMHCAHMS JKUBBIX CHCTEM,
MPOLECCOB U SBJICHUM, OpraHU3alMu W TPOBEACHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA, BBIIBHIKCHUS
TUIIOTE3, BBISIBJICHUS 3aBUCUMOCTHU MEXTY
HCCIIENYEMBIMU BCIIMYMHAMH, 00BSICHEHUS
MOJIYUEHHBIX  pE3yNbTaTOB U  (OpMYIHpPOBAHUS
BBIBOJIOB C MCIIOJB30BAHUEM HAYYHBIX IOHATHI,
TEOPUHN U 3aKOHOB

OK 07. CopelicTBoBaTh
COXPAHECHUIO OKPYKAIOIIEH

B 00/1acTH KO0JOrM4€CKOro BOCIIUTAHUA:

- c(hOPMHUPOBAHHOCTb  3KOJOTMYECKOW  KYJIBTYpHI,

ChopmupoBaHHOCTH YMEHHUSI IPUMEHSITH IMOJTy4YSHHBIE
3HAHUSA JUISI 00BSICHEHUS OMOJIOTHYECKUX MPOIIECCOB U




CpeIIbL, PECYpPCOCOEPEIKEHUIO,
MIPUMEHSATH 3HAHUS 00
HM3MCHCHHUU KJIMMaTa,

MIPUHITUTIBI OEPEHKITHBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
JICUCTBOBATH B UPE3BbIYANHBIX
CUTYaIUsX

IIOHUMAaHHUCEC BIIMAAHUA CONHUAJIBHO-DKOHOMUHNYCCKUX
MPOLIECCOB HAa COCTOSHUE NPUPOTHOM M COLHMAIbHON
Cpenbl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
HKOJIOTMYECKUX MpoOiIeM

- IJJAaHUPOBAaHUE M  OCYILIECTBICHUE
OKpyXarolle cpeiae Ha  OCHOBE
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;
-aKTUBHOE HENpUATHE JEUCTBUN, NPUHOCIIIUX Bpea
OKpYXaOILEH Cpee;

NEUCTBUH B
3HaHUA LeJen

-yMeHHe MIPOTHO3UPOBATh HeOJIaronpHUsATHBIC
SKOJIOTHYECKHUE MOCJEICTBUSA MpeITPUHIMACMBIX
JIEHCTBHMA, IPEAOTBPAIIATh UX;

-pacuIupeHue OMbITa JEATEIBHOCTH  JKOJIOTHYECKOU
HaIPaBJICHHOCTH;

-OBJIaJICHUE  HAaBBIKAMHU  y4e€OHO-HCCIIEIOBATEIbCKOM,

HpOCKTHOﬁ u COHH&J’IBHOﬁ JACATCIIbHOCTH

SABJICHUM, U1 NPUHATHS NPAKTUYECKUX DPEIICHUU B
MOBCEJJHEBHON  KM3HM C 1LEIbl0  oOecreueHus
0€30IacHOCTH  CBOErO  3/I0pOBbS U 3/10POBbS
OKpY’KaloIluX JItoJieH, coOnroieHue 310poBoro oopasa
JKA3HU, HOPM T'PaMOTHOTO ITOBEJEHUS B OKPYKAOLICH
IPUPOJHON  cpele; IOHMMaHHEe HEOOXOIUMOCTH
MCTOJIb30BAHUS TOCTH)KEHUIH COBPEMEHHOM OMOJIOTUHI
" OHMOTEXHOIOTUI JUISL paloHaIbHOIO
IIPUPOAOIIOJIE30BAHUS
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2. CTPYKTYPA MW COJEPXAHUE OBIIEOBPA3OBATEJBLHON

JUCHHUITIJINHBI
2.1. O0beM TMCUMILUTHHBI U BUIBI y4e0HOH paGoThl
Buna yueoHoii padoTnbl Oovem 6
yacax

O0beM 00pa3oBaTeILHONM NPOrPAMMbI IMCHUIIJIMHBI

OcHoBHOe coiepkaHne 62

B TOM UHCJIE:

TEOPETUIECKOE OOyUCHHE 48
MPAKTUYECKUE 3aHATHS 14
IIpodeccnoHAIBLHO — OPHEHTHPOBAHHOE COJIEPKAHUE 14

B TOM YHCJIE:

TEOpETHIECKOoe 00yIeHne 8
MPAKTUUECKHUE 3aHATHS 6
JAuddepeHINpPOBAHHBIN 3a4UeT 2
Hroro 78

Hrorosasi arrecranus B popme auddepeHIMPOBAHHOIO 3a4eTa




2.2. TemaTu4eckuii JIAH U co/iepPKaHue TUCHUNINHBI «Bruonorusy»

HaumenoBanue Coaeprxanue yueOHOro MmarepuaJja (0OCHOBHOE  IPO(ecCHOHATBLHO-OPHEHTHPOBAHHOE), O0bem | Popmupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB KOMIIETeHIM U
1 2 3 4
OcHoBHOe coep:xaHue
Pa3nea 1. Buosnorus kak Hayka. 7JKuBble cHCTeMbI M X OPTraHU3aALMA 2
Tema 1.1 buonorus — Hayka o xuBoiil npupoze. Cpsizu OU0IOTUH € OOIIECTBEHHBIMH, TEXHUYECKUMU U 2 OK-02
Buosorus kak Hayka. IPYTUMH €CTECTBEHHBIMU HayKamH, (QHIOCO(pHUEH, pelIuruei, ITUKOM, SCTETUKON U MPaBOM.
Oo6mas xapakrepuctuka | Ponp Ouonornn B (GOpMHpPOBAaHHMM COBPEMEHHOM HaydyHoM KapTuHbl Mupa. Cucrema
JKU3HH OMOJIOTHYECKUX HayK. MeTOoIpl TO3HaHUS >KUBOW NPUPOABI (HAOIIOJCHUE, SKCIIEPUMEHT,
OlKMCaHMe, U3MepeHue, Kiaccuukauus, MOAEIUPOBAaHUE, CTaTUCTUYecKas o00paboTka
TaHHBIX). JKuBbIe cUCTEMBI (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: ononoruu. OTIM4Yne KUBBIX
CHCTEeM OT HeopraHmdeckodl npupozsl. CBoiicTBa 6MOCHCTEM U UX pa3zHooOpasue. YpOBHHU
OpraHM3alu OHOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKUI, KIETOYHBIH, OpraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BO#, 9KOCUCTEMHBIH (01O - Te0IIeHOTHYeCKuil), OrnochepHbIi
Pa3nes 2 XuMuuecKkuil COCTaB M CTPOCHUE KJIETKH 6
Tema 2.1. XUMUYECKUI COCTaB KJIETKU. XUMHUECKHUE 3JIEMEHThI: MaKPO3JIEMEHTbI, MUKPO3JIEMEHTHI. 1 OK-01
XuMHYecKHii coCTaB Bona u MunepanpHble BemecTBa. @yHKIMU BOIBI U MUHEPAJIBHBIX BEIIECTB B KIIETKE. OK-02
KiIeTkd. Boxa u [Toxnepsxanue ocMOTUYECKOTO OanaHca OK-04
MHHepaJbHbIe BemiecTBa | [IpakTuyeckoe 3ansaTie Ne 1 «buonoruueckast pojib MUHEPAJIbHBIX BEIIECTB B 00eCIEUeHUHN 1
KHU3HEESATEIbHOCTH OPraHU3MOB, IIPOSBICHUH JUcOaTIaHCa MUHEPATIBHBIX 3JIEMEHTOBY
benku. CoctaB u crpoeHue 6eIKoB. AMMHOKHUCIOTHI — MOHOMepH! OenkoB. HezameHumble u 2

Tema 2.2.
Bbuojsornyeckn BaskHble
XHMHYeCcKHe COeTNHEeHNA

3aMEHUMBIE aMUHOKUCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpPbhl OEIKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TPETUYHAS M UYETBEPTHUHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonornueckwe ¢yHkiMn OenkoB. DEepMEHTHI OMOJIOTHUECKHE
karanuzatopel. CTpoeHHe (QepMeHTa: AaKTUBHBIA LIEHTp, CcyOCTpaTHas CHEU(PHUYHOCTb.
Kodepmentsl. Buramunpl. Otianuus (QepMEHTOB OT HEOPraHMYECKHX KaTaau3aTOpOB.
VYraeBoasl: MOHOcaxapubl (TIHOKO3a, pubo03a M J1e30KCHpuO03a), IHUcaxapHuibl (caxaposa,
JIaKTO3a) W TMoJucaxapuibl (Kpaxmani, TJIWKOTeH, IeJUToio3a). buomornueckune QyHKIMM
yrneBonoB. Jlumuapl:  Tpuraunepuabl,  Qgocomunuasl,  crepounsl.  I'mapoduiabHO-
ruapodoOHbie cBoiicTBa. buonornyeckue ¢pyHkuuu aunuaoB. CpaBHEHUE YIIIEBOAOB, OEJIKOB
U JIMIIAJI0B KaK MCTOYHUKOB 3Heprun. Hyknennoselie kucnotsl: JJHK u PHK.

Hyxneotuapl —MoHOMEpBIHYKIIEHHOBBIX KHCIOT. Ctpoenue u dyakuuu JIHK. Ctpoenune u
¢ynkunn PHK. AT®: crpoenne u GyHKIUU
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Tema 2.3.
CrtpykTypHO-
(pyHKIIHOHAIBLHASI
OpraHu3anus KJIeToK

[utonorus — Hayka o kieTke. Kierounas Teopusi — mpuMep B3aUMOJICUCTBUS UJeH U (DaKTOB B
Hay4HOM TMO3HaHUU. Meroabl u3yueHus kieTku. KieTka Kak IelOoCTHas >KHBas CHUCTEMA.
O6mwme mnpu3HAKM KIETOK: 3aMKHyTas HapyxkHas wMemOpana, wMonekynsl JIHK kak
TCHCTUYECKUI amnmapar, CUCTeMa CHHTe3a Oenka. TUmbl KIETOK: JDYKapUOTHUYECKas H
npokapuotuyeckas. OcoOOEHHOCTH CTPOEHMS MPOKAPUOTHUYECKOM KieTku. KieTouHas creHka
Oaktepuil. CTpoeHHE JYKAPUOTHUYECKOW KiIeTKH. (OCHOBHBIE OTJIMYHUS PACTUTEIBHOM,
KUBOTHOH M TpUOHON KJIeTKU. [IOBEpXHOCTHBIE CTPYKTYpbl KIETOK— KJIETOYHAas CTEHKa,
TIIMKOKAMKe, uX QyHknun. [lma3matudeckas memOpaHa, ee cBoicTBa W (DYHKIUH.
[uromnazma u ee opranouasl. OmpHomemOpaHHble opraHowabl kietku: OIIC, ammapat
lonpmxu, nuzocombl. [loayaBTOHOMHBIE OPraHOWIBI KJIETKU: MHUTOXOHIPHUH, IJIACTHBL.
[Ipoucxoxaenne MUTOXOHApPUN W TuactuA. Buabl mmactun. HemeMOpaHHbBIE OpraHoHabI
KJIETKH:  puOOCOMBI,  KJIETOYHBIH  IEHTp,  LEHTPUOJU,  PECHUYKH,  IKIYTHUKH.
OYHKIMHUOPTaHOUIOB KJIETKHU. Bxitouenus. Snpo — perynastopHbsiil ueHTp KieTku. CtpoeHue
sapa: siiepHas o000JI0YKa, KapuOoIUIa3Ma,XpOMAaTHH, SIAPBIIMIKO. XPOMOCOMBI. TpaHcnopT
BELIECTB B KJIETKE

Pasznea 3. dKusunegesarejabH

OCTb KJICETKH

Tema 3.1.
OO0OMeH BelecTB U
npeBpalleHne JHEPruu B
KJIEeTKe

OOMeH BemiecTB, WM METa0OIN3M. ACCHMUIISAIHS (TUIACTUYECKHA OOMEH) M JUCCUMMIISIIHS
(oHepreTHyecknii 0OMEH) — JIB€ CTOPOHBI €IMHOTrO TMpolecca MeTaboauzMa. Ponb 3akoHOB
COXpaHEHHMsS BEIIeCTBA W DOHEPrMM B TOHMMaHUM MeTabonu3ma. Twumbl  oOMeHa
BEIIECTB:aBTOTPO(GHBIH U rerepoTpodubiii. Pomb ¢epmeHTOB B 0OOMEHe BellecTB U
npeBpamieHnn dHepruu B kieTke. MDotocunTes. CBeroBas M TeMHOBas (a3bl (OTOCHHTE3A.
Peakiun orocunresa. DpdekTuBHOCTh hoTocHHTE3a. 3HaueHue (POTOCHHTE3a IS KHU3HHU Ha
3emiie. BausiHue ycinoBuii cpeibl Ha POTOCHUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH
y KYJIbTYPHBIX pacTeHMH. XeMOCHUHTe3. XeMOCHUHTe3Hpymle Oakrepuu. 3HadyeHUe
XEMOCHHTE3a JIJIS ’KU3HU Ha 3eMyie. DHepreTHUeckuii 0OMeH B KJIeTKe. Pacierienre BemecTs,
BBIJICJICHUE M AKKyMYJIUpPOBaHME OHHEPIUM B KIETKE. OTalbl JHEPreTUYeckoro oOMeHa.
I'mukomu3. Bpoxkenme u ero BuAbsl. KucmopogHoe OKHCIIEHWE, WM KIETOYHOE hIXaHWE.
OxucnurensHoe pochopunrpoBanue. DPPEeKTUBHOCTH IHEPTETUIECKOT0 0OMeHa

Tema 3.2
Buocunres 0eika

Peakuuu matpuunoro cunresa. ['enernyeckas unpopmanus u JJHK. Peanuzanus renernyeckoit

uHpopManuu B KieTKe. ['eHeTndyeckuid Koj M ero cBoiicTBa. TpaHCKpUIIUS — MaTPUYHBINA
cuate3 PHK. Tpancmaumss — OwocuHTe3 Oenka. Otanbel TpaHchasauuu. KoaupoBanue
aMMHOKHUCIIOT. Ponb pubocom B GuocuHTe3e Oenka

HpaRTn'{ecxoe 3ansaTHe Ne 2 «Pemienue 3ala4 Ha OHNpCACJICHUC ITOCICA0OBATCIbHOCTHU

HYKJICOTUOOB»

OK-01
OK-02
OK-04
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Tema 3.3. Hexnerounsie dhopmbr xu3au — Bupychl. Mcropust otkpeitus BupycoB (/1. U. MBaHoBckuit). 2
Bupycsl OcoOeHHOCTH CTPOEHHS U XKU3HEHHOTO IMKIa BUpPYcoB. bakrepuodaru. bonesnu pacrenwii,
KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHonedunura yenoseka (BUY) —
B0o30yautens CIINa. IlpodunakTuka pacnpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHUHA
Pa3nesn 4 PasMHoOKeHUe U HHAMBHAYAJbHOE Pa3BUTHE OPTAaHU3MOB 8
Tema 4.1. Knerounblii 1uki, WiM KU3HEHHBIM UK KieTkd. WuTtepdaza m mwuro3. IIpomeccsl, 2 OK-01
7Ku3HeHHBIH HUKJI nporekariue B uarepdase. Permukanus — peakuus marpuaHoro cuate3a JJHK. Ctpoenue OK-02
KJICTKH XpoMocoM. XpOMOCOMHBIN Ha0Op — KapuoTHIl. J[MIJIOUIHBIM U TalIOWIHBIA XPOMOCOMHBIE OK-04
Habopbl. XpoMaTuasl. L{uTomornueckne OCHOBBI pa3MHOXKEHHUS ¥ MHIMBUAYAJILHOTO Pa3BUTHS
opranu3moB. Jlenenue kietkun — muto3. Craaum mutosa. [Ipoieccel, mpoucxopsiiue Ha
pa3HbIX CTaauaxX MUTO3a. buosnornueckuii cmpica mutosa. Ilporpammupyemast rubenb KIeTKH -
aronTo3
Tema 4.2. @opMbl Pa3MHOKEHUSI OPTaHU3MOB: OECIojioe W ToJoBoe. Buapl 6ecronoro pa3MHOXKEHUS: 2
@opMbI pa3MHOKEHHUsI | JICJICHUE HAJIBOE€ U MMOYKOBAHHME OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETATUBHOE
OpraHu3MOB pasMHOXKeHue. VCKycCTBEHHOE KJIOHHPOBAaHHME OPraHW3MOB, €0 3HAYCHHE MJISl CEJICKIUU.
[losnoBoe pasmHOXKeHUe, ero oTauuus oT Oecmosoro. Meio3. Craguu meiiosa. Ilponeccsl,
IIpOUCXOJAIIMEe Ha cragusx Meiosa. IloBenenne xpomocom B Menosze. KpoccuHrosep.
buonoruueckuii cMmbici U 3HadeHHe Meio3a. ['amerorenes — mpouecc oOpa3oBaHMs MOJOBBIX
KJIETOK y KHMBOTHBIX. [I0JIOBBIE *Kene3bl: ceMEeHHUKU U ssnyHUKA. OOpa3oBaHuEe M pa3BUTHE
TIOJIOBBIX KJIETOK — raMeT (CIepMaro30ul, SHeKIeTKa) — ciepMaToreHes 1 ooretes. OcodeHHoCTH
CTPOEHUS SIMLIEKIIETOK U criepMaro3onaos. Omnonorsopenue. Ilaprenorenes
Tema 4.3. NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). DMOpPHOHAIbHOE pa3BUTHE (3MOpHUOreHe3). DTambl 2
NupnBuayanbHoe SMOPHOHAIBHOTO Pa3BUTHS y TO3BOHOUHBIX JKUBOTHBIX: IpOOJICHHE, TaCTPYIALMS,
pa3BuTHe opranu3moB | opra”oreses. [loctamOpuonanbHOe pa3BuTue. THIBI TOCTIMOPHOHATBHOIO PA3BUTHS:
npsiMoe, HeTpsIMOe (JIMYMHOYHOE). BinsiHie cpepl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKICHHBIE YPOJACTBA. PocT u pazsutue pacrenuil. OHTOreHe3
LIBETKOBOT'O pacTEHUs: IBOMHOE OIUIOAOTBOPEHNE, CTPOCHUE CEMEHM, CTAANH Pa3BUTHS
IMpakTunyeckoe 3ansatue Ne 3 «VH(peKkMOHHBIC 3a00JIeBaHUS W SMUJICMHHA B HCTOPUU 2
yejoBeyecTBa. BakiuHanus kak npopuiakTuKa HH)EKIIMOHHBIX 3a001eBaHUIl»
Pa3nen 5 HaciencTBeHHOCTh U M3MEHYHBOCTH OPraHU3MOB 14
Tema 5.1. [Ipeamer u 3agaun reHETHUKU. POJTb IUTOOTHU ¥ SMOPHOJIOTUH B CTAHOBJICHUW TEHETHUKH. 2 OK-01
3aKoHOMEpPHOCTH Bxkmag poccuiickux H 3apyOeXHBIX YUYEHBIX B DPa3BUTHE TEHETHKH. METONbl T€HETHKHU OK-02
HACJIeIOBAHUS (rubpugonornyecKkuii,  LUTOTEHETUYECKHM,  MOJIEKYJIsipHO-TeHeTH4eckuil).  OCHOBHbIE OK-04

reHeTUYeCKUue MOHATHSI. | eHeTndecKkas CUMBOJIMKA, HCIIOJIB3yCMad B CXCEMax CerH_[PIBaHI/IfI.
3aKOHOMEPHOCTH HACJEJOBaHMS IPU3HAKOB, YCTaHOBJICHHBIE ['. Menaenem.
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MoHoruOpuaHOe CKpeliMBaHWe. 3aKOH €IWHOOOpa3usi THUOPHUIIOB TEPBOTO  IOKOJICHUS.
[IpaBmwiio nOMHHMpPOBaHMS. 3aKOH DACLICIUIEHUs NPU3HAKOB. ['MIIOTE3a UMCTOTHI TraMeT.
[TomHOE M HEenoMHOE TOMUHUpPOBaHKE. J(UrHOpHUIHOE CKpelrBaHue. 3aKOH HE3aBUCHMOTO
HacJICAOBaHUs  MPU3HAKOB. I_[I/ITOI‘ CHCTHUYCCKUC OCHOBBI I[I/II‘I/IGPI/II[HOFO CKpCIIMBAHUAA.
AnHamm3upyroniee CKpelmuBaHue. lcronb3oBaHWE —aHATU3UPYIOUMIETO CKPEUIMBAHUS LIS
OIIpEJIeIICHUS] TEHOTHUIIA 0COOU

IIpakTnueckoe 3ansitTme Ne 4 «PemeHue 3amad  Ha  ONpENCICHHUE  BEPOATHOCTH
BO3HHUKHOBCHUA HaCJICACTBCHHBIX IMPU3HAKOB npu MOHOI‘I/I6pI/II[HOM, I[I/II‘I/I6pI/II[HOM,
MOJUTUOPUAHOM U aHAIM3UPYIOLIEM CKpEIIMBAaHUH, COCTABICHUE T€HOTUIIMYECKUX CXEM
CKPELIMBAHMSD)

Tema 5.2.
CuenjieHHoe
HACJIe0BaHHUE
NMPU3HAKOB

CuemnieHHOe HaclieoBaHue mpu3HakoB. Pabora T. MopraHna mo CUEmICHHOMY HaciieI0BaHHIO
reHoB. HapyiieHue cuemieHus reHOB B pe3yibTaTe KPOCCHHIOBEpa. XPOMOCOMHAS TEOPHs
HacJeCTBEHHOCTH. [ 'eHeTnueckue kapThl. | eHeTHKa mona. XpoMOCOMHOE OIpeeICHUE Toa.
AYTOCOMI)I U TIOJOBBIC XPOMOCOMBI. I'omorameTHele © rereporaMcTHbIC OpraHU3MBI.
HacnenoBanue npu3HaKoB, CHETICHHBIX C TTOJIOM

HpaKTI/I‘IECKOE 3ansaTue Ne 5 «Pemrenue 3ala4d Ha OIpCACICHHUC  BCPOATHOCTH
BO3HHUKHOBCHUA HACJICACTBCHHBLIX IMPU3HAKOB IIPU CHCIIJICHHOM HACJICAOBAHWH, COCTABJICHHUC
TCHOTUITMYCCKHUX CXEM CKPCIIUBAHU

Tema 5.3.
3aKOHOMEpPHOCTH
U3MEHYMBOCTH

N3menunBoCTh. BUABI M3MEHUNBOCTH: HEHACIEACTBEHHAs U HACIEACTBEHHas. Ponb cpensl B
HEHACJIEICTBEHHOW N3MEHYMBOCTU. XapaKTePUCTHKA MOJU(PUKALMOHHON N3MEHUYUBOCTH.
BapuanuonHsbIi psn ¥ BapuanvoHHas kpusasd. Hopma peakuuu npusHaka. KonuuecTBeHHbIE U
KauecTBEHHbIE MPU3HAKN U UX HOpMa peakuuu. CBoiicTBa MOAU(PUKAIIMOHHOW U3MEHYUBOCTH.
HacnenctBeHHas, WM TE€HOTHUIMYECKass M3MEHYMBOCTb. KoMOWHATHBHas HW3MEHUYUBOCTb.
Meiio3 u MONOBOM MpoLecC — OCHOBa KOMOWHATMBHOM W3MEHYMBOCTU. MyTalnoHHas
u3MeHunBoCTh. Krnaccuukanuss mMyranuii: reHHble, XpOMOCOMHBIE, TeéHOMHble. YacToTa U
MPUYKHBI MyTaluii. Myrarenssle (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIIEICTBEHHOM
n3menuynsocty H. 1. BaBunosa

IMpaxkTuyeckoe 3aHatue Ne 6 «PemeHne 3amad  Ha  ONpEAEICHHE  BEPOSTHOCTH
BO3HUKHOBEHHS HACJICJICTBCHHBIX MPU3HAKOB MPH PA3JIMYHBIX THITAX B3aUMOJCHUCTBUS T€HOB,
COCTaBJICHUE TCHOTUITNYCCKUX CXEM CKPEIIUBAHHUS.

Tema 5.4.
I'eneTnka 4yesioBeka

I'eneruka uyenoBeka. Kapumotunm uyenoBeka. (OCHOBHBIE METOJbl TE€HETUKH 4YEJIOBEKa:
TeHEaOTUYECKUI, OJIM3HENOBbIN, IUTOTEHETHYECKUN, OWOXUMUYECKUH, MOJEKYISIPHO-
reHetnueckuii. COBpEMEHHOE ONpeAeeHue TEeHOTUIA: TOJTHOTEHOMHOE CEKBEHHpPOBAHUE,
TCeHOTUITUPOBaHUE, B TOM uncie ¢ momombto [1[P-ananu3a. HacnencTBennbie 3a00aeBaHUS
YyeloBeKa: TEHHble OoJie3HH, OOJEe3HM C HACJIEICTBEHHOM MpenpacroyioKeHHOCThIO,
XPOMOCOMHBIE OOJIE3HHU.
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Comatnueckue U reHepaTuBHbIe MyTanuu. CTBoJIOBbIE KieTKH. [IpuHIumBl 310poBOro oOpasza
KU3HHM, JWArHOCTUKM, TNPO(UIAKTHKH U JICUCHHs TEeHETHYecKuX Oone3ned. Meauko-
FEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUCHUE MEIMLMHCKOM N'€HETUKH B MPEIOTBPAILCHUH U
JICUCHUH TeHETUYECKUX 3a00JIeBaHU YeI0BeKa

l'[paRTn'{ecxoe 3anaTue Ne 7 «CocraBlIcHUE U aHAIU3 POOOCIOBHBIX YCJIOBCKaA»

Pa3zneu 6. DBoJIIoiHOHHASA

omoJorust

Tema 6.1.
JBOJTIOLMOHHAS TEOPHS
M ee MEeCTO B OHO0JIOTHH

[IpennochuIku BOSHUKHOBEHHS SBOIOIMOHHON TEOPUHU. DBOJIOLUOHHAS TEOPUS U €€ MECTO B
Oouosnoruu. BrusHHE 5BOJIONUMOHHON TEOPUM HA pPa3BUTHUE OHOJOTHMM M JPYTHX Hayk.
CaunerenbcTBa 3BooLMU. [laneoHToNOrNYECKUE: MOCIEI0BATENbHOCT MOSIBICHNS BUJOB B
MaJICOHTOJIOTUYECKONM JeTonucH, mnepexonnbie (opmbl. buoreorpaduueckue: cXoAacTBo U
pasznuune ¢payH u (HIOp MATEPUKOB U OCTPOBOB. DMOPHOJIOTUYCCKHUE: CXOJCTBA U Pa3IIAIMS
SMOpPHUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTENHbHO-aHATOMHYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, PYJUMEHTAPHBIC OPTaHbl, aTaBU3MbIL. MOJICKYISIPHO-OMOXHMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0ONMYECKUX MyTeH y BCEX KHUBBIX
opranu3moB. OBomonmoHHass Teopust Y. JlapBuna. Ilpeanocbuiku  BO3HUKHOBEHHS
napBUHM3MA. J[BIDKYILIME CHUIIBI DBOJIOUMU BHIOB MO JlapBuHY (M30BITOUHOE PAa3MHOXKEHUE
IIPpU OIPaHUYEHHOCTH PECYPCOB, HEONpeAenEéHHas U3MEHYMBOCTh, OOpPHOA 3a CyIlleCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBosonust

Cunrernueckast Teopust 3Bomouuu (CTD) u e€ OCHOBHBIE MOJOXKEHUS. MUKPOIBOIIOIIHSL.
[Tonynsamus kak eIuHUIIA BUJA U SBOMIONKH. [[BroKymne cuibl ((hakTOphI)IBOTIONMH BHIOB B
npupoae. MyTallMOHHBIN TpoIecC U KOMOWHATHUBHAS U3MEHUUBOCTb. [10MyNsSIIMOHHBIE BOTHBI
u apeid reno. M3omsuus u murpamnus. EcTecTBeHHBINM O0TOOp — HampaBisironIuil (GhakTop
sBononu. PopMbl ectecTBEeHHOTo oTOopa. [IprucrnocobieHHOCTh OPraHu3MOB KaK pe3yabTaT
sBomtonuu. [Ipumepsl nmpucnocobiennii y opraHu3mMoB. ApoMopho3bl B uanoaaanTanui. Bua
u  BugoobOpazoBanue. Kpurtepuu  Buma. OcHoBHbIe  GOpPMBI  BHI0OOPA30BAHMS:
reorpaguuecKoe, ’KoJI0OrH4ecKoe

Tema 6.3.
Makpo3Boaonus.

MaxkpoaBosmtorusi. QopMbl 3BOIOLNN: (PUIETUYECKas!, TUBEPTeHTHAs, KOHBEPIreHTHas,
napaiensHas. HeoGpaTumocTs sBomonnu

IMpakTnyeckoe 3ansatue Ne 8 «OmmcaHue NPUCTIOCOOJICHHOCTH OpraHM3Ma W ee
OTHOCHUTEJILHOTO XapaKTepa

OK-01
OK-02
OK-04

Pa3znen 7 BosHukHOBeHHE

U pa3BUTHE KM3HU Ha 3emuie

Tema 7.1.
3aposkaeHue U pazBuUTHE
KU3HU

JloHay4yHBIE NPEICTABICHUS O 3apOXKIACHUU >KU3HU. HaydHble TMIOTE3bl BO3HHUKHOBEHUS
KU3HM Ha 3emiie: abMoreHe3 M MaHClepMHs. XUMUYecKas 3BOJIIONHS. AOMOTEeHHBIN CHHTE3

OPraHNn4Y€CKUX BECIICCTB U3 HCOPIraHNMYCCKUX.

OK-01
OK-02
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DKCIEpUMEHTAIBHOE  TMOATBEPKICHUE XUMHUYECKOM 3BodtonMu. HavanbHble  3Tamsbl
6uonornyeckoii sBosmonuu. ['unoresa PHK- mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MPOTOKIETKU. [lepBble KIeTKH M uX 3BOJOIUSA. POPMUPOBAHHUE OCHOBHBIX
Ipynn KUBBIX OpraHu3MoB. Pa3zBurue xu3HuM Ha 3emuie 1o spaM U nepuonaaM. Karapxeil.
Apxeiickas u mporepo3oiickas dpbl. Ilaneos3oiickas spa u e€ mnepuoabl: KeMOPUHCKHIA,
OpPIOBUKCKHUM, CUIIYPUICKHI, IE€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKUNA. Me3o30lickas 3pa u
e€ TepuoIbl: TPUACOBBIM, IOPCKUM, MenoBoi. KaifHo3o0Mckass 3pa W €€ NepuoJbl:
MaJICOreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

Tema 7.2.
CucreMa OpraHn4ecKoro
MHpa.
Ipouncxoxnenue
YyeJi0BeKA-aHTPOIOreHe3

Cucrema OpPraHMYECKOr0 MHpPa Kak OTpakKeHHE HBOMIOLMHA. OCHOBHBIE CHUCTEMATHYECKUE
IpyHmbl OpPraHU3MOB. XapaKTEpUCTUKA KJIMMAaTa U TIeoJIOTMYECKUX IHporeccoB. OCHOBHbIE
3TaIlbl 3BOJIIOLIMU PACTUTEIBHOIO U KUBOTHOI'O MUpa. ApoMop(o3bl y pacTeHUH U )KUBOTHBIX.
[losiBieHne, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

OBonronus 4enoBeKa. AHTPOIOJIOTUs KaK HayKa. Pa3BuTue nmpencraBieHuil 0 MpOUCX0KIEHUN
yenoBeka. MeTopl u3yueHus: anTpornoreHesa. CXoJAcTBa M pa3jinyMsl 4€IOBEeKa U JKUBOTHBIX.
CucrtemaTuueckoe NOJOXKEHHE uenoBeKka. JIBwkyuue cuibl ((pakTopbl) aHTPOINOTeHe3a.
HacnencrBeHHass M3MEHUMBOCTD M €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIH 00pa3 >KHU3HH,
U3TrOTOBJIEHUE OPYAMN TPYZa, MBIILIJICHUE, PEYb

Tema 7.3.
OcHOBHbBIE CTaTHH
JIBOJIIOIUHY YeT0BEeKA

OcCHOBHBIE CTaIMM M BETBU SBOJIIOIMU YEJIOBEKa: aBCTpaonuTeku, Yenosek ymensiii, YenoBek
NpAMOXOJAIIMNA, YenoBeK HeaHAEepTAIbCKUNM, YenoBeK pa3yMHbI COBPEMEHHOIO THIIA.
Haxonku nckomaemMbIX OCTaHKOB, BpEMsl CYIIECTBOBaHMsI, 00JIACTh PacpOCTPaHEHUsI, 00BEM
TOJIOBHOTO MO3ra, o0pa3 *u3HHu, opynus. YenoBeueckue packl. OCHOBHBIE OOJBIINE PACHI:
eBporieouiHas (eBpa3uiicKasi), HETPOABCTpATOUAHAS (SKBATOpUANbHASA), MOHTOJIOWIHAS
(a3maTcko-aMepuKkaHcKas). UepThl IPUCIIOCOOICHHOCTH MPEICTAaBUTENEH YeJIOBEUECKUX pac K
yCIIOBUSIM cyliecTBOBaHus. EquHCTBO uenoBeueckux pac. Kputuka pacuzma

IpakTuyeckoe 3ansitue Ne 9 «[IprcrnocoOIeHHOCTD YeTIOBEKA K Pa3HBIM YCIOBHUSM CPEJIbI.
Bnusiaue reorpaduueckoit cpeabl Ha MOPQOIOTHIO U (PU3NOJIOTHIO YEIOBEKa)

OK-07

Pa3nen 8. Opranusmebl 1 OKpYy:Kamouas cpeia

Tema 8.1. DKOJIOrUs KaK HayKa. 3aJjayd U pa3feibl SKOJIOTUHA. MeToabl 3KOJIOTHYECKUX UCCIEIOBAHMIA. OK-01
JKOJIOTMs KaK HayKa. | DKOJIOTHYECKOE MHUPOBO33PEHHE COBPEMEHHOro uenoBeka. Cpenbl OOMTaHMS OPTraHU3MOB: OK-02
Cpenpbl KU3HHU. BOJIHAs, HA3eMHO-BO3/IyIIIHAS, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAs. DKOJOTHYeCKHe (haKTOPEI. OK-04
IKOJIOTHYECKHUe Knaccudukanus skonorudeckux (akropoB: aOMOTHYECKHE, OMOTHYECKHUE U aHTPOIIOTEHHbIE. OK-07
(paxTopsl JleiicTBHE SKOIOrHUecKUX (aKTOPOB HA OPTaHU3MBI.
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AlGuoTtndeckue (GakTopbl: CBET, TEMIeparypa, BiaxHocTb. Doronepuoausm. [Ipucmocodnenus
OpPraHU3MOB K JEHCTBHIO aOMOTHYeCKUX (akTopoB. buonormueckue putmbl. buornueckue
¢bakTopsl. Buasl OMoTHYECKUX B3aMMOJEHCTBHIA: KOHKYPEHIMs, XUIIHUYeCcTBO. [lapazuTtusm,
MYTyajJu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIN3M, HEHTpalu3M.
3HayeHHe OMOTHYECKUX B3aUMOJCHCTBUHN I CYLIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX
cooO1ecTBax

Tema 8.2. OKOJIOTMYECKHE  XapaKTepUCTUKU  nomyssiudu.  OCHOBHbIE — IOKa3aTeaM  HOMYJISILUU: 1
IKOJI0THYeCKHe YHCJICHHOCTb, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, NPHUPOCT, MHUTrpauus. JuHamuka
XapaKTepPUCTUKH YHCIICHHOCTHU TOMYJISIIAN U €€ peryJsisius
MOy I MU Ipakruyeckoe 3ausaTHe Ne 10 «[loacyér mIOTHOCTH NOMYISIMNA PAa3HBIX BUIOB PACTCHUI 1
Paznen 9. CoobuecTBa u IK0JIOrHYeCKHE CHCTEMBbI 12
Tema 9.1. CooomecrBa | CooOmecTBO opraHu3MoB — O6uoreHo3. CTpYKTypbl OMOIICHO3a: BHUJIOBAsi, IPOCTPAHCTBEHHAS, 2 OK-01
OPraHu3MoB, Tpoduueckas (muieBas). Bunbl-nomuHantel. CBsi3u B OMOIIEHO3€. DKOJIOTMUYECKUE CHCTEMBI OK-02
IKOCHCTEMbI (oxocucremsl). [lonarue 06 skocucteme u OuoreorneHosze. DyHKIMOHATBEHBIE KOMITIOHEHTHI OK-04
9KOCHUCTEMBI: MTPOAYLIEHTbI, KOHCYMEHTHI, pelylleHThl. KpyroBopoT BeIecTB U MOTOK 3HEPTUU
B JKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHH AKOCHUCTeMBbI. [luimeBbie memu u ceTH.
OcCHOBHbBIE TOKa3aTeNd HKOCUCTEMBbI: Omomacca, MPOAYKLUS. DKOJOTHUECKHE IHPAMUJIBL:
MPOAYKIIUH, YHCICHHOCTH, OnoMacchl. CBOMCTBA IKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJISIIHS,
pazsutue. Cykueccus
Tema 9.2. [Ipuponnble 3KOCHCTEMBI. OKOCHUCTEMBI peK M 03€p. OKocucTeMa XBOWHOIO —WIIHU
IIpupoaHbIe IKOCUCTEMBI | IMIHPOKOIUCTBEHHOTO aeca. AHTpONOreHHbIE 9KOCHCTEMBI. ATpO3KOCHCTEMBI.
VYpOoskocucreMbl. buonormueckoe W XO3SMCTBEHHOE 3HAUYEHHWE arpo3KOCHUCTEM U 2
ypooskocucteM. buopasznoobpasue kak QaxkTop ycroiuuBocTH 3kocucteM. CoxpaHeHHe
OMOJIOTMUECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. VYuenue B. U. Bepnanckoro o 6uoctepe. I'panuiipl, coctaB u cTpykTypa 0uoctepsl. Kupoe
Buocdepa —rnodanbnas | BemiectBo M ero ¢yHkuuu. OcobGeHHOcTH Ouocdepbl Kak TI00adbHOW HKOCHCTEMBI.
kocucTemMa 3eMuin JluHamMuueckoe paBHOBecHe W oOpaTHas cBsizb B Oumocepe. KpyroBopoTel BemiecTB H 2
OMOTeOXMMHUYECKHUE ITUKITBI JIEMEHTOB (yTriepoja, a30Ta). 30HAIbHOCTh Onocdepsl. OCHOBHBIE
OMOMBI CyIIH
Tema 9.4 IpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COJEPKAHME
Bimmsinue YenoseuecTBo B Omochepe 3emin. AHTpONOreHHble M3MeHeHUs B Ouocdepe. I'nmobdanbHbe
AHTPONOT€HHBIX sKosorudeckue mpoodiemsl. CocymiecTBOBaHWE NpPUPOABI W uenoBedecTBa. CoxpaHeHUe 2

(¢axTopoB Ha 6mochepy

O61opazHo00pasns Kak OCHOBA ycTOMUMBOCTH 6uochepsl. OCHOBA PaLlMOHATIBHOTO YIIPABICHUS
MIPUPOJHBIMH pecypcamy M UX Hcroib3oBaHue. JlocTuxkeHns: OMOJIOTHH U OXpaHa IPUPOJIb
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IIpodeccnoHaNIbHO-OPUEHTHPOBAHHOE COAEPKAHUE
IpakTuyeckoe 3ansitue Ne 11 «OTX04b1 TPOU3BOACTBAY

Tema 9.5.
Biusinue conuaabHo-
IKOJIOTHYECKUX
(¢akTopoB Ha 310pOBbHE
YyeJIOBeKa

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KAHME

310poBbE U €ro coctapisitonre. PakTopbl, MONOKUTEIBHO U OTPULATENBHO BIIMAIOLIME HA
opranusM uyenoBeka. IIpoOirema TEXHOTCHHBIX BO3JCHCTBUH Ha 3/10pOBbE YEJIOBEKA
(97eKTpOMarHUTHbBIE T1OJIA, OBITOBAas XUMHs, W30bITOYHBIE IIYMbl, pagvanus M T.IL.).
Apnanrtanus  opraHm3Ma 4einoBeka K (akrtopam  okpyxkawomeid cpeapl. [IpuHIUIBI
(bopmupoBaHUs 30poBbecOeperatoiiero nosefaeHus. dusnueckas aKTUBHOCTb U 370POBBE.
brnoxuMmnueckue acrekThl PallMOHAJIBHOI'O NUTAHUA

Pa3nen 10. Cenexuusi Opranu3mMoB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Ceslekumus Kak HayKa M
npoiecc

Cenekiusi Kak HayKa M MPOIECC. 3apOXKIEHUE CENEeKIMU U JoMmecThkanusa. Yuenne H. U.
BaBunoBa o 1eHTpax MHOrooOpasusi W MPOUCXOXKIEHHUS KYyJIbTYpPHBIX pacTeHuid. LIeHTpsI
IMPOUCXOXKACHUA JOMAIIHUX JXHUBOTHBIX. COpT, nopoaa, mTaMM. COBpeMeHHHG METOABI
celieKIMu. MaccoBblif W HMHIWBUIYaIbHBIA OTOOPHI B CENEKUUU PACTEHUN U >KMBOTHBIX.
Ouenka skcrepbepa. bau3kopoacTBEHHOE CKpeluBaHue — WHOpuUAWHT. Yucras JIUHUS.
CkpeuiuBanue 4YHCTBHIX JHHHHA. ['ereposuc, wunum rubpugHas cuna. HepoactBeHHoe
ckpeuBanue — ayrOpuauar. OtnanéHHas ruOpumusamus u e€ ycrexu. VcKycCTBEHHBIH
MyTareHe3 M IMOJy4YeHUE MOJUILUIONAOB. JOCTHMKEHHUSI CEeNEeKUMHU PACTEHUM, XKUBOTHBIX U
MHKPOOPraHHu3MOB

Tema 10.2.
OcHOBBI OMOTEXHOJIOTHH

buorexHomorust Kak oOTpaciab IPOU3BOACTBA. ['€HHas WHXKeHepusa. OTamnbl CO3JaHUsA
pexomOunantHot JIHK u Tpancrennsix opranuszmoB. Knetounass mHxeHepus. Kierounbie
KYJIbTYPBI. MUKpPOKIIOHAIBHOE pa3MHOXKEHUE pacTeHun. Kionnposanue
BBICOKOIIPOJIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. ODKOJIOIMYECKHE U ITHYECKHE
npo6aembl. 'MO — reHeTH4ecKr MOAM(PUIMPOBAHHBIE OPTraHU3MBbI

Tema 10.3.
BuorexHojgoruu B
sKM3HU M nipoeccuu

IIpodeccnonaILHO-OPHEHTHPOBAHHOE CO/IePKAHUE

OcHOBHbIE HaIpaBJIEHUs COBPEMEHHOW OMOTEXHOJIOTUU B MPO(ecCHOHANBbHON AesITeNbHOCTH
yenoBeka. MeTtoapl 6MoTexHOI0rMH. OOBEKThl OMOTEXHOJIOTUU. DTHKA OMOTEXHOJIOTUYECKUX
U TEHeTHMYeCKMX OJKcrepuMeHToB. IlpaBuna moucka u aHamu3a OHMOIKOJIOTHYECKOM
uHbOpMAlMK U3 pa3IMYHBIX HCTOUYHUKOB (Hay4yHas U yueOHO-Hay4Has JUTeparypa, CpeicTBa
MaccoBoi uHpopmanuu, cetb IHTepHET u 1pyrue)

IpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COJEPKAHME

IpakTunyeckoe 3anatue Ne 12 «Keiicbl Ha aHanu3 WHGOPMALIUK O HAYYHBIX JOCTHIKEHUSIX B
00JTaCTH TEHETUYECKHX TEXHOJOTHUH, KJIETOYHOW WHXKEHEPHUH, IHILIEBBIX OWOTEXHOJOTHH.
3ammMra Keiica: MpeACTaBICHUE PEe3yJIbTaTOB  pEIICHUS KEWCOB  (BBICTYIUIEHHE C
TIPE3EHTAIINCH )»

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

Pa3znea 11. Pernenue KeiicoB B 00,1aCTH OMOTEXHOJIOT Ml
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Tema 11.1 IIpogeccuoHAIBLHO-OPHEHTHPOBAHHOE COJAEP/KAHME OK-1
Bbuorexnosornu u PazButne OHOTEXHONOTHWIA C TNPUMEHEHHWEM TEXHUYECKUX CHCTeM (OHMOWHKEHEpHs, OK-2
TeXHHYECKHe cucTeMbl | OuomHbopMaTuka, OMOHMKA) M HUX NPUMEHEHHE B KU3HU YeJOBEKa, MOWUCK M aHaJU3 2 OK-4
nH(pOpPMALUY U3 PAa3IMYHBIX HCTOYHUKOB (HayyHas U yueOHO-Hay4dHas TUTepaTypa, CpeIcTBa OK-07
MaccoBoi nHpopManuu, cetb IHTEpHET U ipyrue)
IIpodeccuoHaIbLHO-OPUEHTHPOBAHHOE COJEPKAHME
IIpakTuyeckoe 3ansitue Ne 13 Keiicel Ha aHanmu3 nHOpPMAIMK O PA3BUTUU OMOTEXHOJIOTHUHI C 2
MIPUMEHEHUEM TEXHUYECKUX CHUCTeM (IO MUHHU-TpyImaM). 3aliura Keica: NpeacTaBlIeHUE
pe3yIbTaTOB PelIEHUs KEICOB (BBICTYIUICHHUE C MPE3CHTAIUEH)
JAu¢ppepeHupoOBaAHHBIN 3a4eT 2
UTOI'O 78
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3. YCJI0OBUA PEAJIM3ALIAN ITPOT'PAMMBbI
OBHIEOBPA3OBATEJIBHOU JIUCHUIIJINHBI

3.1. TpedoBanus K MHHUMAJIbLHOMY MaTepPUATbHO-TEXHHYECKOMY
o0ecrneYeHnIo

Peanuzanust mporpaMMmbl JUCHUIUIMHBI TpeOyeT Hamuyus ydyeOHOro kaOuHeTa
«buosorus».

O6opynoBanue y4eOHOro kKaOmHeTa:

- IOCAJI0OYHBIE MECTa MO KOJIWYECTBY 00YUarOIINXCS;

- paboyee MeCTO MpernoaBaTes;

- JIOCKa KJlaccHast

- KOMIUIEKT y4€OHO-HArIsiAHbIX MOcoOui nmo nucuuruinHe «buonorus» (CTeHIHI,
CXEMbl, TaOJHUIIbl, OMOPHBIC KOHCIEKThl, Y4YEOHBIE TMOCOOHUS, CIPABOYHbBIC
MaTepHuabl, MOJIEIHU, MYJISDKM M1 MUKPOIIpENapaThl OMOJIOrMYECKUX 0OBEKTOB)

- MUKPOCKOIIBI;

- Ha0Oop MOCY/bI, 000PYIOBAHUS U PEAKTUBOB JIJISl IEMOHCTPAIMOHHOTO
HKCIIEPUMEHTA U J1a00paTOPHBIX PaboT.

Texnuveckue cpeacTrBa o0y4eHus:

- KOMITBIOTEP C YCTPOMCTBOM MPOU3BEJICHUS 3BYKA;

- IPUHTED;
- MyJTBTUMEIUA-TIPOEKTOP;
- DKpaH

3.2. Nudopmanuonnoe  odecnevyeHue o0yueHusl. Ilepeyennb

pPeKOMeHAyeMbIX Y4eOHbIX H31aHuil, UHTepHeT-pecypcoB, HONMOJHUTEIbHOM
JIUTEPATypPbl

st o0yuaronmuxcs
1. Apweirun B.H. buonorusi. Yue6nuk u npaktukym st CIIO, 2-e uzn. —
Mocksa 2025 Pexxum nocryma: https://urait.ru/viewer/biologiya-511618

Jloist npenogaBaresen

1. Koucrurymusi Poccuiickoit ®enepanuu (IpuHSATa BCEHAPOAHBIM
rojgocoBanreM 12.12.1993) (¢ ydeToM mMONpaBOK, BHECEHHBIX (eaepanibHbIMU
KOHCTUTYLUMOHHbIMHA 3akoHamu P® o mnompaBkax k Konctutyumn PO ot
30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. — Cr.
445,

2. ®enepanpubiii 3aKk0H oT 29.12. 2012 Ne 273-®3 (B pen. ¢geaepaibHbIX
3akoHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne
11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84- @3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 Ne 148-®3, ¢ u3M., BHeceHHbIMU DeniepanbHbBIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O06 obpazoBanuu B Poccuiickoit deneparium.
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3. IIpukaz Muno6puayku Poccun ot 17.05.2012 Ne 413 «OO6 yTBEpXACHUU
dbenepaibHOTO  TOCYJIapCTBEHHOTO  00pa30oBaTEIbHOTO CTaHJAApTa CPEIHEro
(mosiHOTO) 006MIIETO 0Opa3zoBanus» (3apeructpupoBad B Muntocte PD 07.06.2012
Ne 24480.

4. Ilpukaz MunoOpnayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3mMeHennii B IIpuxa3 MuHHcTEepcTBa 00pa3oBaHuss U Hayku Poccuiickoi
®enepauun ot 17.05.2012 No 413 "OO6 yrBepxaeHUU (enepanibHOTo
roCyapCTBEHHOTO 00pa30BaTENbHOTO CTaHJAApTa cpeaHero (MOJHOTo) OOIIero
oOpazoBaHus"».

5. [ucbmo JlenaprameHTa rocy1apCTBEHHOM MOJIMTUKH B chepe MOATOTOBKU
pabounx kaapoB u [IIO Mwunobpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHaauu MO OpraHu3alvu MOJIYYEHHs] CpeaHero oluiero oOpa3oBaHUs B
npenesax OCBOEHUS 00pa30BaTENbHBIX MPOTPAMM CPEAHEr0 MPOPECCUOHAIBHOIO
oOpa3oBaHus Ha 0a3e OCHOBHOTO OOILIEro 0Opa3oBaHHS C YYETOM TpeOOBaHUI
(denepalibHbIX TOCYAAPCTBEHHBIX 0OpPA30BATENbHBIX CTAaHAAPTOB M IMOJy4aeMOMn
npodeccuu Win CeuruagsbHOCTH CPETHErO MPOPECCUOHATIBHOTO 00pa30BaHUS.

HNurepHer-pecypcebl

1. www.fcior.edu.ru (DenepanbHBINA IIEHTP UH(OPMAITMOHHO-
oOpazoBaTenbHbIX pecypcoB — @IINOP).

2. http://www.window.edu.ru (Exunoe okHO mocTymna kK oOpa3oBaTeiIbHBIM
pecypcam MHTepHeTa 1o 6Moiorun)

3. https://www.sbio.info (Bcst 6uonorus. CoBpeMeHHasi OMOJIOTHSI, CTaThH,
HOBOCTH)

4. https://oblakoz.ru (Tpenaxep «O61aK0 3HAHHID»)

5. https://resh.edu.ru (Poccuiickast aeKTpoHHasI IIKOJIA)

JlonoJIHUTEIbHbIE HCTOYHUKHT

1. buomoruss B Tabnmuiax W cxeMax [DJIEeKTPOHHBIM pecypc|: s
IIKOJIbHUKOB W a0UTypuUEeHTOB / - OJNEKTPOH. TekcToBble aaHHbIC. - CIIO.:
Bukropus tmmoc, 2025. -128c.-978-5-91673-024-1. — Pexum goctymna:
http://www.iprbookshop.ru

2. Jlanukags T.B. Tectel. YueOnoe mocoome mgug CIIO. Mocksa:
u3aarenbcTBo Opaiit, 2025 — Pexxum noctyna https: urait.ru/viewer/biologiya-
testy-519715

22


http://www.fcior.edu.ru/
http://www.window.edu.ru/
https://www.sbio.info/
https://oblakoz.ru/
https://resh.edu.ru/
http://www.iprbookshop.ru/

4. KOHTPO.JIb 1 OIEHKA PE3YJIbTATOB
OBHIEOBPA3OBATEJIBHOU JTUCHUIIJINHBI

KoHTposib M oOleHKa pe3yabTaTOB OCBOCHHS 0011e00pa3oBaTeIbHOM
JUCUUIUIMHBI PACKPBIBAETCS Yepe3 AUCLMILUIMHAPHBIE PE3YJIbTaThl, HAIIPABJICHHBIC
Ha (OpMHUPOBAaHHE OOIMX U MPOQPECCHOHANBHBIX KOMIIETEHIIMI MO pas3jenaM U
TEMaM COJepKaHns yueOHOro Marepuania

O6masn / Pazngen / tema Tun oeHOYHBIX MEPONPHATHIA
npo¢ecCHOHAIBHASA
KOMITETEeHI[H S
OK-01 Temsr 2.1 -2.3, 3.1- 3.3, 4.1- 4.3, OO6cyxaeHue 1Mo BOImpocaM JIEKIIUH.
5.1-54,6.1-6.3, 7.1-7.3, 8.1, 8.2, | PazpaboTka rioccapus. 3aroIHCHHE
9.1-9.3, 9.4I1-0/c13, 9.5I1-o/c, CPaBHUTEILHBIX  TAOJIHII. VcrHEIH

10.1,10.2, 10.311-0o/c, 11.111-o/c | onpoc. TectupoBanue. BrimoaHeHHe
3aIaHU IPOMEKYTOYHOM aTTECTallUU.
NupuBunyansHas CaMOCTOSATEIIbHAS
pabora. [IpencraBienue pe3ynbTaToB
IIPaKTUYECKUX 3AHATUM.

OK-02 Temsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- OO6cyxeHre o BOIpocam JIeKIIH.
43,51-54,6.1-6.3,7.17.3, 8.1, [IpencraBnenue pe3yIbTaToOB
8.2,9.1-9.3, 9.4II-o/c, 9.5I1-o/c, MPAKTUYECKUX 3aHATHUH.

10.1, 10.2, 10.3I1-0/c, 11.1IT-0/c [IpencraBneHne yCTHBIX COOOIIEHUH C
MPE3EHTAIMEH, TIOJrOTOBJICHHBIX IO
TIEPEYHIO HCTOYHHKOB,
PEKOMEHIOBAaHHBIX MPEIOo/IaBaTeIeM

OK-04 Temsr 2.1 -2.3, 3.1- 3.3, 4.14.3, | OOcyxaeHuEe MO BOMPOCAM JIEKIIHH
5.1-5.4, 6.1-6.3, 7.1-7.3, 8.1, 8.2, | IIpencrasiieHue pe3yabTaToB
9.1-9.3, 9.4I1-o/c, 9.5I1-o/c, 10.1, | mpakTHYECKUX 3aHATHI.

10.2, 10.3I1-0/c, 11.1IT-0/c

OK-07 Temur 1.1, 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHue Mo BOIMpocam JICKIUH.
4.3, 5.1-54, 6.1-6.3, 7.17.3, 8.1, | Pazpaborka rioccapus. 3amojHEHHE
8.2, 9.1-9.3, 9.4Il-o/c, 9.5I1-o/c, | cpaBHUTENBHBIX  TAONWIl.  YCTHBIH
10.1,10.2, 10.311-0/c, 11.111-o/c | onpoc. TectupoBanue. BrinonHeHue
3a/IaHMI TPOMEKYTOYHOM aTTeCTallUN.
NuauBumyanpHast CaMOCTOSITEIIbHAS
paborta. [Ipencrasienue pe3yabTaToB
MPAKTUYECKUX 3aHATHH.
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