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Pabouas mporpamMma 001ieoOpa3oBaTeibHOW AUCHUIUIMHEL bronorusi sBisiercs
YacThIO IIpOrpaMMbl TMOATOTOBKH  CIELHAIMCTOB CpPEeIHEro 3BeHa IO
cnenraibHOCTAM TexHonormdeckoro npodus CITO. INporpamma paspabotana B
coorBercTBUM ¢ ®DI'OC CIIO gns cnemuansHocTH 23.02.06 TexHuueckas
OKCIUTyaTal|sl TMOJBMIKHOTO COCTaBa JKEJNe3HbIX Jopor (mpuka3 MuHucTepcTBa
npocBemennss P® ot 30.01.2024r. Ne55) u ¢ ®PI'OC cpennero obuiero
o0Opa3oBaHus, yTBepKACHHOTO NpukazoM MuHobOpHayku P® ot 17 mas 2012r. Ne
413 ¢ U3MEHEHHUAMH COTJIaCHO NpuKazy MuHHCTEPCTBA NPOCBeLlieHus1 Poccuiickon
Qeneparn ot 12.02.2025 Ne 93 "O BHeceHHH HM3MEHEHHS B MOANYHKT 18.3.1
nyHkta 18.3 denepasibHOro TrocyJapcTBEHHOIO oOpa3oBaTelbHOro CTaHaapTa
cpemHero o6miero o0pa3oBaHUSA, YTBEPXKIEHHOIO IpUKa3oM MUHHUCTEPCTBA
obpa3zoBanuss U Hayku Poccuiickoit ®enepammu ot 17 mas 2012 r. Ne 413"
(3apeructpupoBan 17.03.2025 Ne 81559), c¢ yuerom Ilpumeproit paboueit
nporpaMMbl 001Ieo0pa3oBaTeIbHON AUCHUIUINHBL bronorus (6a30Bbli ypOBEHB)
IUIsL podecCHOHANBHBIX 00pa30oBaTeNbHBIX OpraHu3auuii, yrsepxaeaHoit ®I'bOY
JT1O UPTIO (mpotokon Ne6 ot «18» anpens 2025 roxa.).

Opranuzanus-paspabdorunk: BragukaBKka3cKuil TEXHUKYM JXKEJI€3HOIOPOXKHOIO
TpaHcniopta — ¢unnan QenepalbHOrO0 TOCyAapCTBEHHOr0  OIOMKETHOIO
0o0pa3oBaTeNbHOTO  yUpeXJEHHs  Beicmiero  oOpasoBaHus  «PocToBCkuit
roCy/apCTBeHHBIA YHUBEPCUTET ITyTeH COOOIIIEHHI

Pa3paGoruuk (m): - 3anruonona JI.C. npenogaBarens (1) BnTXKT — ¢unuana
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOMN JUCIUILIUHBI «BUOJOT AST»

1.1. MecTO IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTesibHO# nporpammsl CIIO:

OO6meobpa3oBaTenbHast JUCIUIIIMHA «bruonorusy sBiseTcs 00s13aTeIbHON YacThIO
00111600pa30BaTEILHOTO IIMKJIa 00pa30BaTeIbHOM IPOrpaMMbl B COOTBETCTBUHU C
®I'OC CIIO no cnenunansHocTr 23.02.06 TexHUueckas SKCILTyaTalus MoABUKHOTO
COCTaBa KEJIE3HBIX JOPOT (JIOKOMOTHBHI).

1.2. Hean n muiaHupyemMblie pe3yJabTaThl 0CBOCHUS TUCIUIINHBI:

1.2.1 Heau JucuMIIMHBI

Heab: oBmageHue  OOyYAIOMIMMHUCS  3HAHUSIMH O  CTPYKTYpHO-
(GYHKIIMOHATBPHOM OpTraHU3aIlMH JKUBBIX CHCTEM pPa3HOTO paHTa W MpUOOpeTeHUE
YMEHUW HWCIIONBh30BaTh OTH 3HAHUSA ISl TPAMOTHBIX JCHCTBUH B OTHOIICHHUH
00BEKTOB >KUBOW MIPUPOIBI U PEIICHUS] PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: JUCIUIUIMHBI «bruosorusy Ha 6a30BOM ypOBHE
o0ecreunBaeTCs PeleHuEM CIISAYIOIMNX 3a/1a4:

- OCBOCHHE OOYYAIONIMMHKCSI CHCTEMBl 3HAHWA O OWOJOTHYECKUX TEOPHSIX,
YUYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIYXKAIMX OCHOBOM
st OPMHUPOBAHUST TIPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOTO YPOBHSI OpTaHU3AIMH, BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

- ¢opMHupoBaHHE y OOYYAIOIIMXCS TMO3HABATEIBHBIX, HHTCIICKTYATbHBIX U
TBOPYECKUX CIOCOOHOCTEHW B TPOIECCe aHajau3a JaHHBIX O MyTSIX pPa3BUTHSA B
OMOJIOTUM HAYyYHBIX B3TJISAAO0B, WJCH W TOAXOJO0B K HM3YyYCHHIO >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHU3AINY;

- CTaHOBJIEHHE Yy OOydarmuxcs OOImeld KyJIbTypbl, (QYHKIMOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIErO
MUpa KUBOU IPUPO/IBl HA OCHOBAHUY 3HAHUH U OTIBITA, TIOJYUYCHHBIX MTPU U3yUYCHUN
OMOoJIOTHH;

- ¢opMHpoBaHHE Y OOYYAIOIIUXCS YMEHUH WIIIOCTPUPOBATh 3HAUYCHHUE
OMOJIOTUYECKUX 3HAHWA B TMPAKTHUECKOW JCATEIHHOCTH YEIIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTHUH U arpOOMOTEXHOJIOTHIA,



- BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOYKHOCTU TO3HAHUS YEIIOBEKOM YKHUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOIIECHUS K HEW, COOTIOAEHHS STUYECKUX
HOPM IIpY IPOBEJCHUH OMOJIOTHYECKUX UCCIIEI0OBAHUI;

- OCO3HAHHUE ILIEHHOCTU OWOJOTMYECKHUX 3HAHUM I MOBBILICHUS YPOBHS
HKOJIOTMYECKOM KYJIBTYpPBI, 111 ((OPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

- NPUMEHEHHE NPUOOPETEHHBIX 3HAHUI U YMEHU I B IOBCETHEBHOM )KM3HU JJ1s1
OLICHKU ITOCJIEICTBUI CBOEH ACSATEIBHOCTH 110 OTHOLLIEHUIO K OKPYKAIOLIEH Cpele,
COOCTBEHHOMY 370pPOBbIO, OOOCHOBaHME U COOJIIOJIEHUE Mep MNpO(PUIAKTUKU
3a00JIeBaHUM.



1.2.2. IlmanupyemMble pe3yJbTAThl OCBOCHHUSI 0011e00pa30BaTeJbHON JMCUMILVIMHBI B cooTBeTcTBUH ¢ PI'OC
CIHO u Ha ocHoBe PI'OC CIIO

Ko n nHanmenoBanue
(hopMHUPYEMBIX KOMITETECHITUI

[lmanupyembie pe3yJbTaThl OCBOCHHS JUCIUIUINHBI

O0mme

III/ICI_II/IHJ'II/IHapHBIe

OK 01. Bri6upats criocoObt
peleHus 3a1a4
npoeccroHaIbHOM
NesITebHOCTH IPUMEHUTEITHHO
K Pa3JIMYHBIM KOHTEKCTaM

B yacTn TPYAOBOI'0 BOCIIUTAHUS:
— TI'OTOBHOCTB K TPyaAy, OCO3HAHUEC HCHHOCTU MAaCTCPCTBA,

TpyaoJIto0ue;

— TOTOBHOCTh K aKTHBHOMN JeSITeIbHOCTH
TEXHOJOTMYECKOW W  COIMAJIbHOW  HANpaBICHHOCTH,
CIIOCOOHOCTh UHHUIIUHPOBATH, IUTAHUPOBATh "

CaMOCTOATENIbHO BBINOJHATH TAKYIO AESTEIbHOCTD;
— HHTEpec K pa3nu4HbIM chepam mnpodeccrHoHaTbHON
JeSATEIbHOCTH

Osianenne YHHBepPCaJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMY JIECTBUSIMH:

a). 0a3oBble JIOTHYECKHUE AeliCTBHSA:

— CaMoCTOSITeNFHO (DOPMYIHPOBATH M AKTyaIH3HUPOBATh
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBIMBAaTh  CYIIECTBEHHBIM  MPU3HAK WU
OCHOBaHUSl  JUIsl  CpaBHEHMs, KilaccupuKalmu U
0000IIeHMS;

— ONpEeneNsTh IEeIN eATebHOCTH, 3a/1aBaTh MapaMeTphl
Y KPUTEPUU UX JIOCTUKECHUS;

— BBUIBIIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUUs B
paccMaTpuBaEeMBbIX SIBICHUSX;

— BHOCUTH KOPPEKTHBBI B JICSITCIBHOCTb, OIICHHBATH
COOTBETCTBUE pE3YyJIbTATOB LIENsIM, OLEHWBATH PHUCKHU
MOCJIE/ICTBUU NCATCIBHOCTH;

— Ppa3BHUBaTh KpPEATHUBHOE MBIIIJIEHUE IpPU PpPEUICHUU
KU3HEHHBIX TIPOoOIIeM

0). 0a30Bble HcCiIeN0BaTENbCKUE EHCTBHS:

- BIAJETh HABBIKAMHU Y4E€OHO-HUCCIENOBATENbCKOW U

- copMHUPOBaHHOCTH 3HAaHWUH O MeECTEe W POJH
Owonoru B CHCTEME  HAy4YHOTO  3HAHWUS;
(YHKIIMOHATBPHOH  TPaMOTHOCTH  4YeJOBEKAa  JUIs
peIIeHUs KU3HEHHBIX TIPOOIIEM;

- c(hopMHPOBaHHOCTH YMEHHUSI  pacKpbIBaTh
COJICpKAHWE OCHOBOIOJATAIONINX OHWOIIOTUIECKUX
TEPMUHOB M TIOHSTUW: IKH3Hb, KIETKA, TKaHb,
OpraHwW3M, BHJI, MOMYJISAIMSA, YKOCHCTEMa, OHOIICHO3,
ouochepa; Mertaboausm  (0OOMEH  BEHIECTB H
MIpEBpAIlCHUE YHEPTUN), TOMEOCTa3 (CaMOpPETyJIsIus),
OuocuHTe3 Oelika, CTPYKTYpHasi OpraHU3aIsl KHUBBIX

CHUCTEM, JTIUCKPETHOCT, cCaMOpPETyJISIIHS,
CaMOBOCIIPOU3BeIeHHE(PETIPOAYKIIS),
HaCJIe/ICTBEHHOCTb, W3MEHYUBOCTb,

OHEPro3aBUCUMOCTb, POCT W Pa3BUTHUE, YPOBHEBAas
OpraHu3aIus;

- c(hOpMUPOBAHHOCTh yMEHUs pacKkpbIBaTh
COJIEp)KAaHUE OCHOBOIIOJIATAIONIUX  OMOJIOTHYECKUX
TEOPUA M THUIOTE3: KIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM,  JBOJIIOLUMOHHOMW,  MPOUCXOKIACHUSA
JKHU3HH U YEJIOBEKA;

- c(hopMUPOBAHHOCTH YMEHUS pacKkpbIBaTh
OCHOBOIIOJIATalOIIMe  OWUOJIOTMYECKHE 3aKOHBI U
3aKOHOMEPHOCTH (I'.Mennens, T.Moprana,
H.U.BaBunosa, 3.I'exkens, @.Mromnepa, K.bapa),
TPAaHMIIBI TPUMEHUMOCTH K KUBBIM CHCTEMAM;

- TpUOOpeTeHHEe ONbITa TMPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOI'O T[IO3HAHHS, MCIOJb3YEMbIX B
OMOJIOrUY: HAOIIOJCHHUS U OIUCAHMS JKUBBIX CHCTEM,




MPOEKTHOU HaBBIKaMH
npooseM;

- BBISIBJIATH

JESATEIBHOCTH, paspeleHus
IIPUYMHHO-CJICICTBEHHbIE  CBA3M W
AKTyaJIM3UpOBaTh 3aJja4y, BbIABUI'ATb THUIIOTC3y €€
pElIeHNs, HaXOAUTh AapPryMEHTBl [UI1 [OKa3aTelbCTBa
CBOMX YTBEpXKICHMM, 3alaBaTh MapaMeTpbl U KPUTEPUHU
peleHus;

- aHAaJIM3UpPOBATh IMOJYYCHHBIC B XOAC PCHICHHA 3ada4du
pe3yJIbTaThl, KPUTUYECKH OLEHUBATh MX JOCTOBEPHOCTH,
IMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIIOBUAX,

- YMEThb IIEPEHOCHUTh 3HAHWsS B II03HABATEIbHYIO W
IMPAaKTUYCCKYIO o0JacTu KHU3HCACATCIIbHOCTH,

- YMETb MHTETPUPOBATh 3HAHMS U3 Pa3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUIAaTh HOBBIE HJEH, INpeJlaraTb OPUTHMHAJIBHbBIE
MOAXOABI U PELIECHUS;

- CIIOCOOHOCTb MX MCIIOJIb30BAaHUsS B IIO3HABATEJILHOW U
COLIMAJIBHOM ITPaKTHUKE

MIPOIIECCOB W SIBJICHWM; OpraHU3AIMK U TPOBEICHUS
OMOJIOTHYECKOTO IKCIEPUMEHTA, BBIJIBHOKCHUS
TUIIOTE3, BBISIBJIICHUS 3aBHCUMOCTH MEXITY
UCCIIETyEMBIMU BCJIMYMHAMHU, 00BSACHCHUS
MOJIYYEHHBIX  PEYJbTaTOB H  (OPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAyYHBIX TOHSITHA,
TEOPHH 1 3aKOHOB;
- c(hOpMHUPOBAHHOCTH YMCHHUS BBIJICIISITh
CyIIECTBEHHBIC IPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT
U DYKApUOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpPTaHHW3MOB, BHJIOB, OHMOI'€OIICHO30B U
9KOCHCTEM; OCOOESHHOCTH MPOIIECCOB OOMEHA BEIIIECTB
U WU TPEBpAILCHUS dHEPruu B KIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO W DHEPreTHYECKOro  OOMEHa,
XEMOCHHTE3a, MHUTO03a, MeEi03a, OIUIOIOTBOPCHHUS,
Pa3BUTHUS U Pa3MHOXKCHUS, HHIUBUIYITLHOTO
pa3BUTHSA opranms3ma
(onTOTEHE3a),00pHOBI 3a CYIIIECTBOBaHHE,
€CTECTBECHHOT'O otOopa, BUJI000pa30BaHuUs,
MIPUCIIOCOOJICHHOCTH OPTaHW3MOB K Cpejie OOMTaHUs,
BIUSTHUS KOMIIOHEHTOB 3KOCHCTEM, aHTPOMOTEHHBIX
W3MCHEHHII B DJKOCHCTEMaX CBOCM MECTHOCTH,
KpYyroBOpOTa BEIIECTB U MPEBpAILllEHUE IHEPTHH B
ouocdepe;
- chopMHpPOBAaHHOCTH YMEHHS peliaTh OMOIOTUYECKUE
3aJa4d,  COCTABJISATh  TI'CHOTHIIMYECKHE  CXEMBI
CKpEeIIMBAaHUS JUIsI Pa3HbIX THUIIOB HACJIEIOBaHUS
MPU3HAKOB Y OPTaHW3MOB, COCTaBIATH CXEMBI
MEepeHoca BEIECTB M SHEPTrUU B dKocHUcTeMax (Ienu
MTUTaHKS, TUIICBBIC CETH)

OK 02. Ucnons30BaTh
COBPEMEHHBIE CPEJICTBA
IOMCKa, aHAJIN3a U

B o0s1acTH HEHHOCTH HAYYHOI'0 MO3HAHUS:
- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS

- chopMUPOBAaHHOCTH YMEHUI KPUTUUIECKU OIICHUBATH
UHGOPMAIIHIO OHMOJIOTUYECKOTO COZIepKaHUs,
BKJIIOUYAIONTYIO MICEBAOHAYYHBIE 3HAHUS U3 PA3TTHMYHBIX




UHTEpIIpeTanny nHpopmannu
U nH(OpMaIOHHBIE
TEXHOJIOTUH JIJIsl BBIIOJTHEHHS
3aza4 npodeccuoHaATbHON
JeATETbHOCTH

HaykKu W OOIIECTBEHHON TMPaKTHKH, OCHOBAHHOTO Ha
JMANIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJIMKYJIbTYPHOM MUPE;

- COBEPILUCHCTBOBAHUE SA3BIKOBOM M  YMTATEIbCKOU
KYJIbTYpbI KaK CpPEeICTBa B3aMMOJCHCTBUSI MEXY JIFOAbMU
Y IMO3HAHUS MUPA;

- OCO3HaHME IICHHOCTH HAy4YHOM  JesTelIbHOCTH,
TrOTOBHOCTb OCYILIECTBIISATh IIPOEKTHYIO u
HCCIIEI0BATENIbCKYIO JEATENbHOCTh MHIMBUAYAIBHO U B
TpyIIIe;

Osianenne YHHBepPCaJIbHBIMH Y4eOHbIMH

NMO3HABATEJIbHBIMU JIEHCTBUSIMH:

B) pabora ¢ undopmanueii:

- BIAJAETh HaBBIKAMU TONy4YeHUs HHPoOpMAIUN U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEJIbHO
OCYIIECTBISTh TOUCK, aHAJINW3, CHUCTEMAaTH3aIlUI0 U
MHTEPIPETANIO NHPOPMALIUU PA3INYHBIX BUIOB U GOpPM
MIPE/ICTaBIICHMUS;

- co3/laBaTh TEKCThl B PA3NMYHBIX (opMaTax C y4yeToM
HazHaYeHUs HHPOPMAIIUH U LIeJIeBON ayAUTOPHUH, BHIOUpAst
ONTUMAJIbHYIO (POPMY MPEJICTABICHUS U BU3YaJIU3aLIUY;

- OIICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
I/IH(i)OpMaIII/II/I, €€ COOTBCTCTBUEC IPABOBBIM U MOPAJIbBHO-
3TUYECKUM HOpMaM;

- HCTOJB30BaTh  CpeacTtBa  HHPOPMAIIMOHHBIX U
KOMMYHHUKAITUOHHBIX TEXHOJIOTUM B pereHnun
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX
3a/a4 ¢ coOmroieHreM TpeOOBaHU IPrOHOMUKH, TEXHUKU
0€301acHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHNUS, TPABOBBIX

U OTUYECKUX  HOpPM, HOpM  HH(OPMAUOHHON
0e30IMacHOCTH;
- BIIAACTH HaBbIKAMH pacn03HaB aAHUA 158 3all[UThI

HUCTOYHHKOB (CpeacTBa MaccoBOM  HWH(pOpMaIuH,
HAy4YHO-IIONYJISIPHBIE MaTepUabl);
- UHTEPIPETHPOBATH THYECKHE ACTICKTHI

COBPEMEHHBIX HCCIIEOBAaHUN B OMOJIOTUH, MEAHIIMHE,
OHMOTEXHOJIOTUH;

paccMaTpuBaTh r100aIbHbBIC DKOJIOTHYCCKUC
npoOJeMbl  COBPEMEHHOCTH,  (OopMHUpOBaTh IO
OTHOIICHHIO K HUM COOCTBEHHYIO TIO3UIIHIO;

- c(hOpMHUPOBAHHOCTH YMEHHUH co37aBaTh
COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE OMOJIOTMUECKOW MH(POPMAIMKM U3 HECKOJIBKUX
HMCTOYHHKOB, TPAaMOTHO HCIOJIb30BaTh MOHSATHIHBIN
anmapar OHoJI0Tur




uH(pOpMAIHH, UH(POPMAIIMOHHOM 6e3omacHoOCTH

JMYHOCTH
OK 04. DddexTnBHO - TOTOBHOCTh K CAaMOpa3BHUTHUIO, caMoCTOATeNbHOCTH | | [IppoOpereHme omblTa NPUMEHEHUS  OCHOBHBIX
B3aUMOJIEHCTBOBATH U CaMOOIIPEAEIIEHHIO; METOZOB HAy4YHOIO T[IO3HAHMSA, WCIOJIb3yEMbIX B

pa6OTaTb B KOJIUICKTUBE U
KOMaH/I€

- OBJIaJiIcHUE HaBBIKAMH Y4e€OHO-HMCCIIEI0BATEIbCKOM,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;

OBjaiecHHe YHMBEPCAJbHBIMM KOMMYHHMKATHBHBIMH
ACHCTBUSAMMU:

I') COBMECTHAsA AeATeJbHOCTh:

-IOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U
WHIUBUAYaTbHON pabOTHI;

-[IpUHUMATh e COBMECTHOM NEeSATEIbHOCTH,
OpraHu30BbIBaTh W KOOPJIMHUPOBATH JECUCTBUS MO €€
JOCTH>)KEHHIO: COCTAaBJIATh IUJIaH ACHCTBUM, pacnpeneisTh
poJii C yYEeTOM MHEHUH YYaCTHHUKOB OOCYXXIaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

-KOOPJMHUPOBATh U BBIOJHATE Pa0OTy B YCIOBHUSAX
peallbHOTO,  BUPTYyaJlbHOTO M KOMOMHHPOBAHHOTO
B3aUMOJECICTBUSA

Ocy1ecTBIATh NO3UTUBHOE CTPATETMUECKOE MOBEICHUE B

paszquIx CI/ITyaHI/IﬂX, HpOSIBJ'ISITI) T BOp‘ICCTBO 158
BoOOpaskeHue, ObITh MHULIUATUBHBIM.

OeBjaaaenue YHHUBEPCAJIbHbIMHU peryasiTUBHbIMM
JeHCTBUSAMM:

1) NpUHATHE ceOsl U APYTUX JIIOJeii:

- IPUHUMAaTh MOTUBBI U apTryMEHTHI JAPYTHUX JIIOJEU MpH
aHaJIN3€e PE3yIbTAaTOB JICATEILHOCTH;

- IpU3HaBaThb CBOE MPABO M NPABO APYIHX JIIOAEH Ha
OIHOKH;

- pa3BHBaTh CIOCOOHOCTh TMOHUMATh MHUpP C TO3HUIIUH
JPYroro 4enoBeKa

Ouonoruu: HaOMIOJEHUS M OMUCAHUS KUBBIX CHUCTEM,
MPOLECCOB U SABJIEHUW, OPraHU3alMU U HPOBEACHUSA
OHMOJIOrMYECKOro JKCIEPHUMEHTA, BBIJIBUKEHUS
TUIIOTE3, BBISBJIICHUS 3aBUCUMOCTH MEKTY
HCCIIETyEeMbIMU BEJIMYNHAMU, 00BsICHEHUS
MOJIYYCHHBIX  PE3yJBTaTOB W (POPMYJTUPOBAHUS
BBIBOJIOB C MCIOJIb30BAaHUEM HAy4HBIX IOHSATHUH,
TEOpU U 3aKOHOB

OK 07. ConelicTBOBaThL
COXPaHEHUIO OKPYIKaoIEH

B 00s1acTH 3K0JI0THYECKOT0 BOCIIMTAHMS :

- Cc(OPMHUPOBAHHOCTH  IKOJOTMYECKOM  KYyJBTYpBI,

ChopmupoBaHHOCTh YMEHHUSI MPUMEHSATH MOJTYYEHHbIE
3HaHUS JUIsI 00BSICHEHUSI OMOJIOTHYECKUX MTPOLIECCOB U




Cpenbl, pecypcocOepeKeHuIo,
IIPUMEHSITD 3HAHUS 00
U3MECHEHUH KJIMMaTa,
IIPUHLIMIIBI OepeKITMBOTO

MPOM3BOJICTBA, Y3 (HEKTUBHO
JEHUCTBOBAaTh B 4YPE3BBIYANHBIX
CUTYyalUAX

IIOHMMAaHHe BIIUSTHUS COLIMAJIbHO-DKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE IPUPOJHON U COLMAJIBHOU
Cpensl, OCO3HaHHE r7100aJ1bHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM

- IUIAHUPOBAaHUE U  OCYILECTBICHUE
OKpY’KallIllel cpele Ha OCHOBE
YCTOMYHMBOTI'O Pa3BUTH YEJIOBEUECTBA;
-aKTUBHOE HEINpUATHE JCHUCTBUN, IPUHOCSIIIMUX Bpex
OKpYKarollen cpene;

NEUCTBUH B
3HAHUA  1[eneu

-yMEHHE IIPOTrHO3UPOBATh HeOJaronpusTHbIE
JKOJIOTHYECKHE IIOCJIEICTBUSA IIpEeATPUHUMAEMBIX
JNENCTBUMN, TPEAOTBPALATh UX;

-pacIIMpEHUE ONIbITa  JCSITEIBHOCTH  DKOJIOTMYECKOM
HaIIPABJICHHOCTH;

-OBJIaJICHUE  HaBbIKAMU  y4eOHO-MCCIIE0BATENIbCKOM,

IIPOEKTHOM M COLMAIILHOM IEATEIbHOCTH

SIBJICHUH, JUISl NPUHATHS TPAKTUYECKUX DEIICHU B
NOBCEHCBHOM JKU3HH C LEIbI0  OOeCleueHHs
0e30IIaCHOCTH  CBOEr0  3J0POBbS U 37I0POBBS
OKPY>KaIOUIMX JII0JIeH, coOIroieHne 310poBoro odpasa
KU3HH, HOPM TPAMOTHOTO [IOBE/ICHUS B OKPYKAIOIIEeH
IPUPOJHON cpene; IOHMMAaHHWE HEOOXOAUMOCTH
UCIIOJIb30BaHUSI IOCTHKCHHI COBPEMEHHOI OMOJIoruu
51 OMOTEXHOJIOTHIA TS PALMOHAIIBHOTO
HPHPOJIOIONIL30BAHHS

IIK 1.3 ObecrnieunBath
0€e30I1acHOCTDb ABHKEHUS
KEIe3HOJOPOIKHOTO
IMOIBMKHOTO COCTaBa.

B 06.1acTH 3K0JI0rH4€CKOTr0 BOCTIMTAHUS
IUTAHUPOBAaHUE M OCYILIECTBJICHHE
OKpyXarollled cpene Ha  OCHOBE
YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;
-aKTUBHO€ HEINpUATHE ACHUCTBUN, MPUHOCIIIUX Bpexd
OKpYKarolllei cpese;

e CTBUN B
3HaHUSA  IeJen

-yMEeHHUe IIPOrHO3UPOBATh HeOIaronpusiTHeIE
JKOJIOTHYECKUE IIOCJIEICTBHS MpEATPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

-pacliMpeHue OmbITa JEATEIBHOCTH  JKOJIOIMYECKOMN
HaIIPABJIEHHOCTH;

-OBJIaJICHUE  HAaBbIKAMU  y4eOHO-HCCIIE0BATEIIbCKOM,

HpOeKTHOﬁ 1 COLMAJIbHOMN IeATEIbHOCTH

CchopMupOBaHHOCTb YMEHUS IPUMEHSATH MOTy4YEeHHbIE
3HaHUA 11 00BSCHEHUS] OMOJIOTMYECKUX TPOLECCOB U
SBJICHUM, AN TPUHATHUA MPAKTUYECKUX pEILICHUN B
MOBCEHEBHON KHM3HM C TIEIbl0  OOecreueHuHs
0€30macHOCTH  CBOEro  370pPOBbS U 3J0POBbSA
OKpYXaloIIMX JIF0JeH, coO0IeHre 3J0pOBOro oopasa
YKU3HU, HOPM IPaMOTHOTO TOBEACHUS B OKpYXKaroIei
NPUPOJHON  cpele; MOHWMaHWe HEOOXOIUMOCTH
UCMOJIb30BAaHUS JJOCTHXKEHUI COBPEMEHHOW OMOJIOTHH
" OMOTEXHOIOTUI TSt parroHaIHLHOTO
MPUPOJIOTIONIE30BAHUS
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJIBHOM

JUCHUTIJINHBI
2.1. O0beM IMCUUILTHHBI M BUIbI Y4e0HOH padoThl
Bua yueoHoM padboThI Oovem 6
yacax

O0bem o0pa3oBaTeIbHOM MPOrPpaMMbl TUCHUILIHHBI

OcHoBHOE coep:xaHue 62

B TOM YHCJIE:

TEOPETUUECKOE 00yUEeHHE 48
MPAKTUYECKUE 3aHATUSA 14
IIpodeccnoHaIBLHO — OPUEHTHPOBAHHOE COACPKAHUE 14

B TOM YHCJIE:

TEOPETUYECKOE OOYUCHHE 8
IIPAKTUYECKNE 3AHATUS 6
JAudPepeHuupoBaHHbIil 3a4eT 2
Hroro 78

Hrorosas arrecranus B popme 1uddepeHunpoBaHHOIO 3a4eTa




2.2. TemaTu4yeckuii VIAH M CO/IeP:KaHNE JTUCUUIIMHBI «BbHosOTrH»

HaumeHnoBanue Conep:xanue y4eOHOro MmarepuaJjia (0CHOBHoOe U NPogecCHOHAIbHO-OPHEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeM JIadopaTopHbIe U NPAKTHYECKHEe 3aHATHS, NIPUKJIATHOI MOAYJIb (IPY HATHUYHH) 4YacoB | KOMIIETEeHINH
1 2 3 4
OcHOBHOe cofiep:kaHHe
Pa3jnen 1. buosiorus kak Hayka. JKuBble cHCTeMbI M X OPraHU3alMs 2
Tema 1.1 Bbuonorus — Hayka o xuBoii npupoze. CBs3u OHOIOTUU ¢ OOIIECTBEHHBIMH, TEXHHUECKUMH U 2 OK-02
Buousiorus kak Hayka. JIPYTMMH €CTECTBEHHBIMU HaykKamH, (uiocodueil, penurueii, 3THKOM, I3CTETUKOW U MPaBOM.
O0mas xapaktepuctuka | Porp Ouonornn B (GOPMHpPOBAHWM COBPEMEHHOM Hay4HOW KapTuHbl Mupa. Cucrema
JKM3HH OMOJOrMYecKNX HayK. MeToabl TO3HaHMS >KUBOM MpUpOIbl (HAOIIOJIEHUE, SKCIIEPUMEHT,
OIMCaHMe, U3MEPEHNE, KITacCU(pUKAIH, MOACTHPOBAHNE, CTATUCTHYECKAs 00pa0OTKa TaHHBIX).
Kusbie cuctembl (0MOCHCTEMBI) KaK MpeaMET n3ydeHus ouonoruu. OTInYKe KUBBIX CUCTEM OT
Heopranuueckoud mnpupojabl. CBoMCTBa OMOCHMCTEM M WX pa3zHOOOpazue. YPOBHH
OpraHu3aly OHOCHUCTEM: MOJIEKYJSIPHO-T€HETUYECKUI, KIETOYHBIH, OpraHu3MEHHBIH,
MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOreo1eHOTHYECKHii), OnochepHbIit
Paznen 2 XumMuuyecKuii COCTaB U CTPOEHHUE KJIETKHU 6
Tema 2.1. XHUMUYECKUHN COCTAB KJIETKA. XUMUYECKHUE DJIEMEHTBI: MAKPOAJIEMEHTHI, MUKPOAJIEMEHTHI. 1 OK-01
XuMHUYEeCKHH COCTAB Bona u munepanbHbie BemecTBa. @yHKIMA BOIBI U MUHEPAIbHBIX BEIIECTB B KJIETKE. OK-02
KJeTKkH. Boga u [Tognepxanue ocMOTHYECKOTO OaaHca OK-04
MHHepaJbHbIe BemecTBa | [IpakTuyeckoe 3ansitue Ne 1 «buonorudeckas pojb MUHEpAIbHBIX BEIIECTB B 00eCTIeUeHUH 1
KU3HEEeATeIbHOCTH OPraHU3MOB, TIPOSBICHUH JUcOaTaHca MUHEPATbHBIX 3JIEMEHTOB)»
benku. CoctaB u crpoeHue OenkoB. AMHHOKHUCIOTBI — MOHOMEpHI OenkoB. HezameHnMmble u 2

Tema 2.2.
Bbuojornyecku BaskHbIe
XHMHYECKUe COeTNHEeHUA

3aMEHUMbIE AMUHOKHCIOTBL. AMHHOKHCIOTHBIM cOCTaB. YPOBHM CTPYKTYpbl OEIKOBOM
MOJIEKYJbl (TIepBUYHAsl, BTOPUYHAs, TPETUYHAS M YETBEPTHYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonorndyeckue ¢yHkuun OenkoB. DepMeHTH — OHOIOTHYECKUE
karanu3atopel. CTpoeHue ¢QepmMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas CHEHU(PUYHOCTD.
Kodepmentsl. Butamunbl. Otiauuuss (epMEHTOB OT HEOPraHMYECKHUX KaTaJu3aTOpOB.
VYrieBonpl: MoHOcaxapunbl (TJIFOKO3a, pubo3a W Je30Kkcupub03a), nucaxapuabl (caxaposa,
JAKTO3a) W MoJucaxapuabl (Kpaxmaj, TJIMKOTeH, LEeJI0i03a). buonornueckue ¢GyHKIUU
yraeBooB. Jlunuael: Tpurnunepuabl, Gochoaunuabl, crepouibl. 'uapodunbHo- ruapododHbIe
cBoiicTBa. buonornyeckue Gpynkiun munuaoB. CpaBHEHHE YIIIEBOJOB, OSIKOB U JHUIUJOB KaK
ncTOYHUKOB dHeprun. Hyknennoseie kucnortsl: JIHK n PHK.

Hyxieotnasl —MOHOMEpBIHYKIEHHOBBIX KUCIOT. Ctpoenue u ¢ynkmuu JIHK. Crpoenue u
¢byukaun PHK. AT®: crpoenne u pyHKIMN
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Tema 2.3.
CTpykKTypHO-
dyHkuHMOHANIBHAS
OpraHu3anms KJIeToK

[{uTonorus — Hayka o kierke. Knerounas Teopus — npumep B3auMoJeiCcTBUS Uaeh U pakToB B
Hay4YHOM IO3HaHUU. MeTo bl u3yueHus kieTku. Kierka kak nesnoctHas xusas cuctema. Oomue
NpPU3HAKM KIIETOK: 3aMKHYyTas HapykHas MemOpana, moiekyisl JIHK kak renermueckuit
ammapar, cucremMa CHHTe3a Oenka. TUIbl KJIETOK: 3YKapHOTHYECKass M INPOKAPHUOTHYECKAs.
OcoOeHHOCTH CTPOEHUS MPOKAPUOTHYECKOH KieTkH. Knerounas crenka 6akrepuii. CTpoeHne
AYKapUOTHYECKOW KJIeTKH. OCHOBHBIE OTIMYHS PACTUTEIHHOM, JKUBOTHOW M TPUOHOM KIICTKH.
[ToBepXHOCTHBIE CTPYKTYPBl KIETOK— KJIETOYHAs CTEHKA, TJIUKOKAIUKC, HUX (QYHKIHH.
[Ina3maruueckass memOpaHa, ee cBoicTBa M (yHKuuu. lluTtoruiasmMa u ee OpraHouzpl.
OnnomeMmOpanHbie opranouas! kietku: JI1C, annapat ['onbaxku, mu3ocomsl. [lonyaBTOHOMHBIE
OpraHouzpl KJIETKM: MHUTOXOHApHUH, IIacTuibl. IIpoucxoxkaeHne MUTOXOHAPUN M IUIACTUL.
Bunet mnactun. HememOpaHHble OpraHouabl KJIETKU: pUOOCOMBI, KJIETOYHBIA IIEHTP,
LEHTPUOJIM, PECHUYKH, KXIyTUKH. @DYHKIMHOPraHOMJOB KIETKH. Brirouenus. Sapo —
perysisTopHbli LeHTp KieTkU. CTpoeHue apa: sgaepHas o000JI04Ka, KapUOIIa3Ma,XpOMAaTHH,
SIAPBIITKO. XpoMOCOMBI. TpaHcriopT

BELIECTB B KIIETKE

Pazgea 3. /KuznegesareJbH

OCTb KJICTKH

Tema 3.1.
OO0OMeH BelecTB "
npeBpalleHue JHEPruu B
KJIeTKe

OOMeH BemiecTB, WM METa00JM3M. ACCUMIIISIUS (TUIACTUYECKUA OOMEH) U JUCCUMUIIAIUS
(3Hepreruyeckuii 0OMEH) — JBE CTOPOHBI €IMHOrO Ipolecca MeradonauszMa. Ponb 3akoHOB
COXpaHEHMs BelleCTBA W OSHEPruM B TOHMMaHUM MeTabonu3ma. Tumbl oOMeHa
BELIECTB:aBTOTPOPHBIH U reTepoTpodHbiii. Ponb ¢epmeHTOB B 0OOMEHEe BEIIECTB U
npeBpalieHu 3Hepruu B kieTke. dotocunres. CeroBas U TeMHOBas (azbl (OTOCHHTE3A.
Peakuuu ¢otocunTesa. DPppekTuBHOCTh poTOoCHHTE3a. 3HaUeHHE (POTOCUHTE3A JUIS KU3HU Ha
3emie. BousiHue ycnoBuii cpeipl Ha GOTOCHHTE3 U CIOCOOBI MOBBIIIEHHUS €0 MPOAYKTUBHOCTH
y KYJIbTYPHBIX pacTeHUH. XeMOocHHTe3. XEeMOCHHTE3Upyloue OakTepuu. 3HaueHUE
XEMOCHHTE3a JJIs1 )KU3HU Ha 3emiie. DHepreTudeckuii oOMeH B KieTke. Paciierienue BeecTs,
BBIICJICHUE M AaKKyMYJUPOBAaHUWE OHHEPrMM B KJETKE. OTambl 3HEPreTHYecKOro oOMeHa.
I'mukonu3. bpoxkenne u ero Buabl. KucimopogHoe oKucieHHe, WIM KIETOYHOE JbIXaHHUE.
OxucnurensHoe pochopunupoBanue. IG(HeKTUBHOCTh FHEPTETUYECKOT0 0OMEHa

Tema 3.2.
BbuocunTes 0eaka

Peakiiun marpuuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus renernyeckoit

nHpopManuu B KieTKe. ['eHeTHueckuil Kol U ero cBoWcTBa. TpPAaHCKPUILUS — MaTPUYHBIN
cuare3 PHK. Tpancnsauus — OwocuHTe3 Oenka. Ortanbl TpaHcmsauuu. KoauposaHue
aMUHOKHCIIOT. Ponb pubocom B GrocrHTe3€e Oenka

IIpakTuyeckoe 3ansaTHe Ne 2 «Pemenue 3amad Ha ONpENETICHHUE IMOCIEI0BATEILHOCTH

HYKJICOTHI0B»

OK-01
OK-02
OK-04
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Tema 3.3. Hexnerounsie Gpopmbl xu3HU — BUpychl. McTopust otkpeitusi BupycoB (. M. MBanoBckwuii). 2
Bupycsi Oco0EeHHOCTH CTPOCHMSI U KU3HEHHOTO ITMKJIa BUPYCcOB. bakreprodaru. bonesnn pacrenwii,
KHBOTHBIX M 4€JIOBEKa, BbI3bIBaEMbIC BUpycaMu. Bupyc ummyHonedunura yenoseka (BUY) —
Bo30yauTens CIIN/a. ITpodrrakTuka pacnpocTpaHeHUs BUPYCHBIX 3a001€BaHUI
Pa3znen 4 PasMHoOKeHHe U HHAMBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB 8
Tema 4.1. Knerounblii 1uki, WM KU3HEHHBIM LUK KieTku. MuTepdaza m mwuro3. Ilpomeccsl, 2 OK-01
Kv3HeHHBIH HUKJI npoTtekaromue B uaTepdase. Permukanus — peakuust marpuunoro cuare3a JJHK. Ctpoenue OK-02
KJIeTKH XpOMOCOM. XPOMOCOMHBII HA0Op — KapHOTHIL. JMIUIOMIHBIA M TalJIOMAHBIA XpPOMOCOMHBIE OK-04
Habopbl. Xpomatuasl. Llutonoruueckre OCHOBBI pa3MHOKEHHSI U UHIUBUAYATbHOTO Pa3BUTH
opranusmoB. Jlenenue kiieTku — Muto3. Ctaanu mutosa. [lponeccsl, mpoucxoasiie Ha pa3HbIX
cTanuax MUTo3a. buonornueckuit cmpicn mutosza. [lporpammupyemasi Tubenb KIETKH -
arnorTo3
Tema 4.2. @®opMbI pa3sMHOKEHHUs OPTaHU3MOB: OECIIONIOe W TOJIOBOE. Buabl Gecronoro pa3MHOXKEHUS: 2
®opMbI pa3MHOKEHHSI | JIeTICHUE HAJBOE U MOYKOBAHHUE OJHO W MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHUE, BEreTaTUBHOE
OPraHU3MOB pa3MHOXkeHHe. VCKycCTBEHHOE KJIOHHMPOBAHME OPraHM3MOB, €ro 3HAYEHHME ISl CEJIEKLUU.
[TonoBoe pa3mMHOXeHUE, ero OoTIu4us oT Oecmoyoro. Meiio3. Craguu meiiosa. Ilporeccsl,
npoucxoAsue Ha craausax weio3a. IloBenenwe xpomocom B Meio3e. KpoccuHrosep.
buonoruyeckuii cmbici M 3HaueHHe Meno3a. ['ameroreHes — mpouecc 00pa3oBaHUS MOJIOBBIX
KJIETOK Yy XUBOTHBIX. [loyoBBIE kKene3bl: CEeMEHHUKU U SU4YHUKH. OOpa3oBaHME U pa3BUTHE
TIOJIOBBIX KJIETOK — raMeT (CIepMaTo30ul, SileKIeTKa) — cepMaToreHes u oorene3. Oco0eHHOCTH
CTPOEHUS SIMLIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. [laprenorenes
Tema 4.3. WupuBuayanbHOe pa3BUTHE (OHTOTeHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpUOreHes). DTarbl 2
NupnBuayanbHoe SMOPHOHAIIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYJISIINS,
pa3sBUTHe OPraHU3MOB | opraHoreses. [ToctamOproHansHOE pa3BuTue. TUIBI TOCTIMOPUOHATBHOTO Pa3BUTHS:
npsiMoe, HerpsiMoe (JINYMHOYHOE). BinsiHue cpe/pl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YpOoACTBa. PocT 1 pa3BuTHe pacteHuil. OHTOreHe3
IIBETKOBOT'O pacTEHUs: ABOWHOE OIUIOAOTBOPEHUE, CTPOCHHUE CEMEHH, CTAINH PAa3BUTHUS
IIpakTnueckoe 3anaTue Ne 3 «MHpeknuoHHble 3a00/IeBaHUS W SMUJIEMUH B HCTOPHH 2
yenoBevecTBa. BakiuHanus kak npopuiakTiKa HTHPEKINOHHBIX 3a001€BaHUI»
Paznen S HacsiencTBEeHHOCTh M M3MEHYMBOCTH OPraHU3MOB 14
Tema 5.1. [IpenmMert u 3aaun reHETUKHU. POJTh IUTONOTUU ¥ YMOPUOIIOTUN B CTAHOBICHUH T€HETHKHU. 2 OK-01
3akoHOMepHOCTH Bxnag poccuiickux u 3apyOeXHBIX YUYEHBIX B pPa3BUTHE TEHETUKH. MeETOIbl TE€HETHUKH OK-02
HACJICIOBAHMS (TMOpUIONOTUYECKUH,  LIUTOTEHETHUYECKHH,  MOIEKYJsIpHO-TeHeTH4eckuii).  OCHOBHBIE OK-04

TCHETUYECKUE NOHATHA. ['eHeTnyeckas CUMBOJIMKA, MCIIOJB3yE€Mas B CX€MaX CKpEUIMBaHUM.
3aKOHOMEPHOCTH HacJeI0BaHus IPU3HAKOB, ycTaHOBJIEeHHBIE I'. Menaenem.
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MoHoruOpuHOEe CKpeIlMBaHue. 3aKOH eAMHOO0Opa3us TUOPHIOB MEPBOTO  MOKOJICHHS.
[IpaBuino noMuHMpOBaHUA. 3aKOH paCIICIUICHWS TpPU3HAKOB. [MIOTE3a 4YHMCTOTHI TaMeT.
[ToHOE ¥ HEMOJIHOE TOMHHHUPOBaHKE. [IUrHOpUIHOE CKpEIUBaHue. 3aKOH HE3aBUCUMOTO
HaClle/IOBaHUsI MpU3HAKoB. [luroreHeTnyeckne OCHOBBI JTUTUOPUIHOIO  CKPEUIMBAHMUA.
AHanu3upymouiee ckpeuBaHue. Vcrnonb3oBaHME aAHAIM3UPYIOLIETO CKPEIIMBAHUSA VIS
OTIpeJIeJIeHUs] TEHOTHIa 0COON

IIpakTnueckoe 3anaTue Ne 4 «Pemenue 3amady  Ha ONpeleTCHUE  BEPOATHOCTH
BO3HUKHOBEHHUSI  HACJEACTBEHHBIX IPU3HAKOB TIPU  MOHOTUOPUIHOM, JAUTHOPHIIHOM,
MOJIMTUOPUAHOM U AHAJU3UPYIOLIEM CKPEHIMBAHWU, COCTABJICHHE T'€HOTHUITUYECKUX CXEM
CKpPELIMBAHMS)

Tema 5.2.
Cuemjiennoe
HACJIed0BaHUeE
NMPU3HAKOB

CuemienHoe HacienoBanue npusHakoB. Padora T. Moprana mo crenjieHHOMY HacjaeA0BaHHUIO
reHoB. HapyieHue criemieHus reHoB B pe3yJibTaTe€ KPOCCUHIOBepa. XPOMOCOMHAs TEOpHUS
HacyencTBeHHOCTU. ['eHeTnueckue kapthl. ['eHeTnka nona. XpoMOCOMHOE OIpe/ieieHHE T0JIa.
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble M TIeTepOraMeTHbIE OpPraHU3MBI.
HacnenoBanue npu3HakoB, CIEMJIEHHBIX C 10JI0M

IMpakTnueckoe 3anaTue Ne S «Pemenwe 3amady  Ha  ONPEACIICHHE  BEPOSTHOCTH
BO3HUKHOBEHMSI HACJIEACTBEHHBIX MPU3HAKOB MPH CIEIJIEHHOM HACIEIOBAHUHU, COCTABIICHUE
TEHOTUITMYECKUX CXEM CKpPEITUBAHUS)

Tema 5.3.
3akoHOMepHOCTH
U3MEHYMBOCTH

N3MenunBOCTh. BBl M3MEHYMBOCTH: HEHACIEICTBEHHAA W HacleacTBeHHas. Ponb cpeasl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTePUCTHKA MOIU(DUKAIIMOHHON N3MEHYMBOCTH.
BapuanvonHbIi psanx v BapuanmonHas kpusas. Hopma peaknuu npusHaka. KoinuecTBeHHbIE U
KaueCTBEHHbBIE MPU3HAKHN U UX HOpMa peakuuu. CBoicTBa MOIU(DUKAIIMOHHOW H3MEHYUBOCTH.
HacnencrBeHHast, My reHOTUITHYECKAs M3MEHUYNBOCTL. KoMOMHaTHBHAS H3MEHYNBOCTEL. Meiio3
Y TIOJIOBOM MPOIlecCC — OCHOBAa KOMOMHATUBHONW M3MEHUYUBOCTH. MyTallMOHHAs U3MEHYHUBOCTb.
Knaccudukanust MmyTaruii: reHHbIe, XpOMOCOMHBIE, TeHOMHBIE. YacToTa M MPUYMHBI MYTAaIIHi.
MyTtareHHbie pakTOpbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HaCIeACTBEHHON n3MeHunBocty H. U.
Basmitosa

HpaKTI/I‘-IeCKOG 3ansaTue Ne 6 «Pemenne 3aJa4 Ha OHNpCACIICHUC  BCPOATHOCTHU
BO3HUKHOBCHUA HACICACTBCHHBIX IMPU3HAKOB IIPHU Pa3JIMYHBIX THUIIAX BSaHMOHeﬁCTBHH T'CHOB,
COCTABJICHHUEC F'’CHOTHUITMYCCKHUX CXEM CKPCIIWMBAHU .

Tema 5.4.
I'eHeTnka yesioBeKa

I'enetnka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TeHEATOTHYCCKUN, OJIM3HEIOBBIM, I[MTOTCHETUYCCKUN, OMOXMMHUUYECKHH, MOJEKYISIPHO-
reHeTuyeckuid. COBpPEMEHHOE ONpe/eNieHne T'€HOTUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHHE,
TeHOTHIHPOBaHKUE, B TOM uucie ¢ nomoineto [11[P-ananm3a. HacnencTBennrsie 3a0oeBaHus
YelloBeKa: TEHHble Oolle3HH, OOJE3HW C HACJIEICTBEHHOW MPENpacoiioKeHHOCTHIO,
XPOMOCOMHBIE OOJIE3HH.
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ComaTnueckue U reHepaTuBHbIC MyTanuu. CTBOJIOBBIC KJIETKH. [IpHHINIIEI 310pOBOTO 00pa3a
KU3HU, JUArHOCTUKH, NPOPMIAKTHUKHA M JICUEHUS TeHEeTHYeckux Oose3Hed. Menuko-
TEHETUYECKOE KOHCYJbTUPOBAHUE. 3HAUCHUE MEIUIMHCKOM T'€HETUKH B MPEIOTBPAILICHUH U
JICYEHUHU TeHETUYECKUX 3a00JIeBaHMIl YelloBeKa

IMpakTnyeckoe 3ansitue Ne 7 «CocTaBiieHHE U aHAJIU3 POJOCIOBHBIX YEIOBEKa

Pazgen 6. DBoronuonHas

ounoJorust

Tema 6.1.
IBOJIOLMOHHAS TEOPUs
H ee MeCTO B 0MOJIOTHH

[TpennocelIku BO3HUKHOBEHHUST 3BOIOIIMOHHON TEOPHH. DBOJIOIMOHHAS TEOPHS U €€ MECTO B
Ouosiornu. BiusHuEe 5BONIONMOHHON TEOpUH Ha pa3BUTHE OWOJNOTHMM M JPYTUX HayK.
CeujeresnbcTBa 3BoNMONUU. [laneoHTOIOrHYecKre: MOCIIeI0BATeIbHOCTh MOSIBICHHS BUIOB B
MAJICOHTOJIOTUICCKON JICTONUCH, TepexonHbie (opmbel. buoreorpaduueckue: cXoACTBO U
paznuuue ¢dayH U (HIop MaTEPUKOB U OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U PA3IUYHUS
3M6pI/IOHOB Pa3sHbIX BHJOB IMTO3BOHOYHBIX. CpaBHI/ITCJH)HO-aHaTOMI/I‘-IeCKI/ICI T'OMOJIOTMYHBIC,
aHAJIOTHYHBIC, PYJMMEHTAPHBIC OPTaHbl, aTAaBU3MbL. MOJICKYISIPHO-OMOXHUMUYECKHE: CXOJCTBO
MCXaHU3MOB HACJICACTBECHHOCTH U OCHOBHBIX MeTa6OHI/I‘~I€CKI/IX HYTCﬁ Y BCEX IKHUBBIX
opranu3mMoB. DBororuonHas Teopus Y. Jlapsuna. [Ipennocsiiky BOSHUKHOBEHUS JapBUHU3MA.
JIBuoKylye cuiabl 3BOJMIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3sMHOXKEHUE  IIpU
OTPaHMYEHHOCTU PECypCOB, HeomlpeaenéHHas W3MEHYUBOCTb, OOpb0a 3a CyllecTBOBaHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBosonus

Cunrernueckast teopust 3Boiounn (CTD) m e€ OCHOBHbIE MOJOXKEHUS. MUKPOIBOIIOLHMSL.
[Monmynsanus Kak eIMHULIA BUJIA U 3BOJIONMU. J[BrKyIue cuibl ((pakTophl)IBOIIOLMH BUIOB B
npupoae. MyTalMOHHBIN porecc 1 KOMOMHATUBHAS U3MEHUNUBOCTh. [10MyIsIIIMOHHBIE BOJIHBI
u npeiid renos. Mzomsmus u murpauus. EctecTBeHHBIN 0TOOp — HampaBistouuii ¢akrop
sBooLUH. POPMBI €CTECTBEHHOTO 0TOOpa. IIpncrnoco0neHHOCTs OPraHu3MOB KakK pe3yJsbTaT
sBostouy. [Ipumeps! mpucnocobyieHuit y opranuzmMoB. ApoMopho3bl ¥ uanoagantauui. Bua u
BHUJI000pa30BaHuUE. Kpurepun BH/JIA. OcHOBHBIE (hopMbI BHUJI000pa30BaHUSA:
reorpa(u4eckoe,3K0JI0rn4ecKoe

Tema 6.3.
MakposBosouus.

MaKpOBBOJ'IIOI_II/ISI. (I)OpMBI OBOJJOIHNN (bHHCTI/I‘-ICCKa}I, JAUBCPICHTHAS, KOHBCPIrCHTHAs,
napaJijiejibHasi. HCO6pElTI/IMOCTB 9BOJIIOIINHU

HpaKanecxoe 3auaTue Ne 8 «Omucanme HpI/ICHOC06J'ICHHOCTI/I OopranmsmMa Hu ¢€¢€
OTHOCHUTCIIBHOT'O XapaKTepa

OK-01
OK-02
OK-04

Pasznen 7 Bo3HuKHOBeHHE

U pa3BUTHE )KM3HU Ha 3emiie

Tema 7.1.
3apo:kaeHue U pa3BuTHe
JKM3HU

JloHayuyHble MpEJCTaBICHUS O 3apOXKACHUU >KUM3HU. HayuHble THMNOTE3bl BO3HUKHOBEHUS
KU3HM Ha 3emuie: aOWoreHe3 W maHchepMmus. XUMHUYECKas IBONIONUA. AOMOTEHHBINH CHHTE3

OpraHN4YCCKUX BCHICCTB U3 HCOPTaHNYCCKUX.

OK-01
OK-02
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DKCIEPUMEHTAIbHOE  MOATBEPXKICHUE XUMHUYECKOW dBoonuu. HavanbHble  3Tambl
ounonornueckoi sBomonuu. ['unoresa PHK- mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKU. [lepBbie KIETKH M UX 3BOIOIUSA. DOPMHUPOBAHHUE OCHOBHBIX
Ipynn >KUBBIX opraHu3moB. PaszButue xu3Hu Ha 3emuie 1o spaM U nepuonaMm. Karapxeil.
Apxeilickas W TpoTepo3oiickas 3pel. llameo3oiickas 3pa U e€ NepHOIbI: KEMOPHIICKUM,
OPJIOBUKCKUU, CUITYPUHCKUHN, JEBOHCKUNA, KAMEHHOYTOJIbHBIN, MEpMCKHUil. Me3o3oiickas 3pa u
€€ TepuoAbl: TPHUACOBBIM, IOPCKUM, MenoBoi. KaiiHo30McKkas 3pa W €€ NepuOoIbl:
1aJICOT€HOBBIN, HEOT€HOBBIM, AaHTPOIIOT€HOBBIN.

Tema 7.2.
CucremMa opraHu4ecKoro
MHpa.
IIpoucxoxnenue
YyeJIOBeKA-aHTPOIOreHe3

Cucrema OpraHMYECKOr0 MHUpa Kak OTpakeHHE HBOJIIOLMHU. OCHOBHBIE CUCTEMATHUYECKHE
IpyNIbl OPraHU3MOB. XapaKTepPUCTHKA KIMMAaTa U TE0JIOTMYECKUX IpoueccoB. OCHOBHbIE
3Tarnbl BOJIIOLIMM PACTUTEIBHOTO U KUBOTHOTO MUPA. ApoMOP(O3bl Y PACTEHUN U KUBOTHBIX.
ITosiBneHue, pacuBeT U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

OBoronys 4enoBeKa. AHTPOIOJIOrUs KaK Hayka. PazBuTue npencTaBieHU O MPOUCXOKICHUN
yenoBeka. MeTopl n3yueHus: antpornorese3a. CxoAcTBa U pa3juuMsl YelOBEeKa U JKUBOTHBIX.
Cucrtematnueckoe NOJOXKEHHE uenoBeKka. JIBwkymue cuibl ((pakTopbl) aHTPOINOTeHe3a.
HacnencrBeHHast M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOmiecTBeHHBIH 00pa3 KHU3HH,
W3rOTOBJICHHE OPYIUI TPy, MBIIILJICHUE, peUb

Tema 7.3.
OcHOBHBIE CTAINH
PBOJIIOLMH YeJI0BEKA

OcCHOBHbIE CTaIUU U BETBU HBOJIOLINU YEIIOBEKA: aBCTPAIIONUTEKH, YenoBek ymenbiii, YenoBek
NpAMOXOJAIniA, YenoBeK HeaHAEepTAIbCKUM, YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA.
Haxoaku uckomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHS, 00JacTh paclpoCTpaHEeHUs, 00bEM
TOJIOBHOTO MO3Ta, 00pa3 >XKu3HH, opyaus. YemoBedeckue pacbl. OCHOBHBIE OOJIBIINE PACHI:
eBporeoniHas (eBpasuiickasi), HETpOaBCTpalioOWIHAas (SPKBAaTOpHANbHAs), MOHTOJIOHIHAS
(azuarcko-aMmepukaHckas). YepTsl IpUCTOCOOJICHHOCTH TIPEICTAaBUTENICH YEIOBEUECKUX Pac K
YCIIOBHUSIM CyIlecTBOBaHMs. EAMHCTBO YenoBeueckux pac. Kpuruka pacuzma

IIpakTnuyeckoe 3ansiTue Ne 9 «IIprcrnocobIeHHOCTh YeTIOBEKA K Pa3HBIM YCIOBUSM CPEJIbI.
Bnusinue reorpaduueckoii cpeasl Ha MOPQOIOTHIO U (PU3HOJIOTHIO YEIOBEKa

OK-07

Paznen 8. Opranusmbl M OKpYy:Kaomias cpeaa

Tema 8.1. OKoJorus Kak Hayka. 3aJla4d M paszeibl SKOJIOTMH. MeTobl KOJIOTMYECKUX UCCIIEJOBaHMM. OK-01
IKOJIOTHSI KAK HayKa. | DKOJIOTMYECKOE MHUPOBO33pEHHE COBPEMEHHOro denoBeka. Cpeapl oOWTaHUS OPraHU3MOB: OK-02
Cpenpbl ’KU3HH. BOJIHAs,, HA3eMHO-BO3/1yIlIHAs, TOYBEHHAsI, BHYTPUOPTraHU3MEHHAas. DKOJOrnyeckre (hakTopsbl. OK-04
JKoJIOrHYecKHe Krnaccudukanus skomorudeckux (pakTopoB: aOMOTHYECKUE, OMOTUYECKHE M aHTPOIOTEHHBIE. OK-07
(dakTopsbI JlelicTBUE SKOJIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.
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AobunoTtnueckue (akTopsl: CBET, TeMIepaTypa, BIaxkHocTh. DoTonepuoausM. [lpucnocobnenus
OpPraHu3MOB K JEHCTBHIO a0MoTH4ecKux (akTopoB. buonornueckue purmbl. buotnueckue
¢dakTopsl. Buasl OMOTHYECKUX B3aMMOJEHCTBHIA: KOHKYPEHIUS, XUITHUYECTBO. [lapazutusm,
MyTyaju3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIM3M, HEHUTpaIN3M.
3HayeHne OMOTHYECKUX B3aUMOJCHCTBUN IS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX
coo0IecTBax

Tema 8.2. OKOJIOTUYECKHE  XapaKTEepUCTHKU  nomysisurd. OCHOBHbIE — IIOKA3aTeNd  IOIYJISLUM: 1
JKOJIOTHYeCKHue YHUCIIEHHOCTh, IUIOTHOCTh, POXJAa€MOCTb, CMEPTHOCTh, MPUPOCT, MHUTpaius. JuHamuka
XapaKTePUCTHKH YHCIICHHOCTHU TOMYJISIINY U €€ peryJisius
MOIYJIAHHU IIpakTnueckoe 3ansaTue Ne 10 «IloacuéT naoTHOCTH MOMYJALMI pa3HbIX BUAOB PACTCHUID» 1
Paznen 9. CoolmecTBa U 3K0JI0rHYecKHe CHCTEeMbI 12
Tema 9.1. Coo01mecTBa Coo0miecTBo opranu3MoB — OuorneHo3. CTpyKTypbl OMOLIEHO3a: BUOBasl, MPOCTPAHCTBEHHAS, 2 OK-01
OPraHu3MoB, Tpoduueckas (mmmesas). Bunbl-nomuHanTel. CBS3U B OMOIICHO3€. DKOJIOTHUYECKUE CHCTEMBI OK-02
IKOCHCTEMbI (axocuctemsl). [lonsatue o0 skxocucreMe M OuoreoneHoze. PYHKIMOHAIbHBIE KOMIIOHEHTHI OK-04
HKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, pEIyIeHThL. KpyroBOpoT BEUIECTB U MOTOK YHEPTUU IK 1.3
B sKocucteme. Tpodudeckue (MUIIEBbIE) YPOBHH SKOCHUCTeMBbI. [luIleBble LM U CETH.
OcHOBHbBIE TIOKa3aTEeJIM HKOCUCTEMBI: OHOMacca, MPOAYKLHUSA. OKOJOTMYECKHE INHUPaMUIbL:
MPOAYKLUH, YUCICHHOCTH, Onomacchl. CBOMCTBA 3KOCUCTEM: YCTOMUUBOCTh, CAaMOPETYJISALUS,
pazsutue. Cykueccust
Tema 9.2. IIpuponHble IKOCHCTEMBI. OJKOCHUCTEMBI peK M 03E€p. OKOCHCTEMa XBOWHOIO HIIHU
IIpuponHbie 3KOCHCTEMBI | TUPOKOIMCTBEHHOTO aeca. AHTpPOIIOT€HHBIE HKOCHCTEMBI. ATpO3KOCHCTEMBI.
VYpb6oskocucremsl. buonornyeckoe M XO34HCTBEHHOE 3HAYEHHE arpo’KOCUCTEM U 2
ypboskocucteM. buopasHooOpasue kak (akTop ycToiumBocTH 3KOcUCTeM. CoxpaHeHHe
OMO0JIOrNYECKOro pazHooOpa3us Ha 3emiie
Tema 9.3. VYuenue B. 1. Bepuanckoro o 6uochepe. ['panuiipl, coctaB u crpykrypa omocdepsl. XKupoe
Bbuocdepa —riaodanbHas | BemectBo U ero ¢GyHkiuu. OcoOeHHOCTH OHOChepbl Kak TIJI00aJbHOW 3KOCHUCTEMBI.
IKocHcTeMa 3eMJIn Jlunamuueckoe paBHOBecMe M oOpaTHas cBsi3b B Ouocepe. KpyroBopoTsl Bemects u 2
OMOTe0XMMHUECKUE LIUKJIIBI 2JIEMEHTOB (YTIiiepoa, a30Ta). 30HaAIbHOCTh 6uochepsl. OCHOBHBIE
OMOMBI CyIIH
Tema 9.4 IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COACPKAHME
Bausinue YenoseuecTBO B Omochepe 3eminu. AHTPOIOTEHHBIE M3MeHeHus B Ouocdepe. ['mobampHBIC
AHTPONOT €HHBIX skosornueckue mpodbsemel. CocyniecTBOBaHME NpHUpOAbl U 4yenoBeuecTBa. CoxpaHeHHe 2

¢akropos Ha Ouochepy

O61opazHo00pasns Kak OCHOBA ycToiuuBOCcTH 6uochepsl. OCHOBA PALMOHATIBHOTO YIIPABICHHS
IPUPOJHBIMH PECYPCAaMH U UX UCMONb30BaHue. JloCTHKEHMsI OMOJIOTMH M OXpaHa IPUPObI
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IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE
IpakTuyeckoe 3ansitue Ne 11 «OTX0AbI IPOU3BOICTBAY

Tema 9.5.
Biausinue counaaibHO-
IKO0JIOTHYEeCKHX
(paxkTOpoOB HA 3710pOBHLE
YeJI0BeKa

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/lepsKAHHE

310poBbE U €ro coctapisitolre. DaKkTOPbl, MOJIOKUTEIBHO U OTPULIATENIBHO BIUSIOIIME Ha
opranuzM uenoBeka. IIpobimema TEXHOTCHHBIX BO3JCHCTBUH Ha 370pPOBbE 4YelOBEKa
(271€eKTpOMAarHUTHBIE 1OJIsA, OBITOBAsI XMMUS, N30BITOUHBIE IIYMBbI, paAXaLUs U T.I1.). AJanTanus
opraHu3Ma ueloBeKa K ¢akTopaMm OKpyxkaromieid cpensl. IlpuHmmnel (popmupoBaHUs
30poBbecOeperatoniero noseneHus. dusndeckas akTUBHOCTb U 3/10pOBbe. buoxumuueckue
ACIICKTBI PAllMOHAJIBHOTO MU TAHU A

Paznen 10. Cesiekunsi oOpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHHI

Tema 10.1.
Cenexkuusi Kak HayKa u
npouecc

Cenexkuusi Kak Hayka M IPOLECC. 3apOKIEHHUE CEJIEKIMM M JoMmecTukauus. Yuenue H. H.
BaBwiioBa 0 1eHTpax MHOrooOpas3usi U MHPOUCXOXKJIEHUS KYyJbTYpHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMalIHUX >XHUBOTHBIX. Copt, mopoaa, mraMM. COBpEMEHHBIE METOJBI
ceJieKIIMU. MaccoBbli U MHAWBUIyaJIbHbBIN OTOOPHI B CEIEKLIMU PACTEHUN U KUBOTHBIX. OLIeHKa
9KCTephepa. bIM3KOpoACTBEHHOE CKpelluBaHue — HHOpuAMHT. Yuncras nuHus. CKpeluBaHue
yuCThIX JIMHUHK. ['erepo3uc, wmnau rubpugHas cuna. HepoacTBeHHoe ckpeniuBaHue — —
ayTopuaunr. OtnanénHas rubpuamzanus U e€ ycnexu. McKycCTBEHHBIN

MyTareHe3 M IIOJYy4YEHUE IOJMIUIOUAOB. JIOCTHMKEHHUS CEINEKUHH PACTEHUN, XUBOTHBIX U
MUKDPOOPI'aHU3MOB

Tema 10.2.
OcCHOBBI OHMOTEXHOJIOTHH

buorexHonorust Kak oOTpaciab MPOU3BOJACTBA. ['eHHas WHXKeHepus. OITambl CO3/aHUs
pexomOuHanTtHOH JIHK u Tpancrennsix opranusmoB. Kierounas umxeHepus. Kiietounsble
KYJIBTYPBL. MUKpOKIIOHAIBHOE pa3sMHOXKEHUE pacTeHui. KionupoBanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE M ITHUYECKHE
npo6sembl. 'MO — reHeTndecki MOAM(PHUIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
BbuorexHojgorum B
sKM3HHU M nipodeccun

IIpodeccuonaibLHO-OPHEHTHPOBAHHOE COJAEPKaHUe

OcHOBHbIE HaIpaBJICHUS COBPEMEHHOW OMOTEXHOJOTHUU B MPO(ecCHOHANBbHON AesITeNbHOCTH
yegoBeka. MeTtoasl OnorexHoimorui. OObEKTH OMOTEXHOIOTMU. DTHKA OMOTEXHOJIOTHYECKAX U
TeHETUYECKUX IKCIIepUMEHTOB. [IpaBuia moucka u aHaan3a OMOIKOIOTUYECKONM WH(MOpMAIIUN
W3 pa3IUYHBIX UCTOYHUKOB (Hay4YHasl U y4eOHO-HAay4IHAs JTUTEpATypa, CPeCTBA

MaccoBoi nHGopMaluu, cetb IHTepHeT u Apyrue)

IIpogeccuoHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHHE

IIpakTnueckoe 3anaTue Ne 12 «Keiicel Ha aHaMM3 UHPOPMALIMU O HAYYHBIX JOCTHXKEHHSX B
00J1aCTH TE€HETHYECKUX TeXHOHOFHfI, KJIETOYHOH HWHXCHCPUH, IMUIICBBIX OHMOTEXHOJIOTHH.
3amura Keiica: mpeicTaBlIeHUe Pe3yIbTaTOB PEICHUs KEeHCOB (BBICTYIUIEHUE C Mpe3eHTaIen )»

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

1.3

Pazgen 11. Penenune keiicoB B 00,1aCTH OHOTEXHOJIOTHIA
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Tema 11.1 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COJAEPKAHME OK-1
BbuortexHosiorun u PazBute OMOTEXHOJOrMH ¢ MNPUMEHEHHWEM TEXHUUYECKMX cHcTeM (OMOMH)XKeHepHs, OK-2
TeXHHYECKHe CHCTeMbl | OmomHpopMaTnka, OMOHWKA) M WX NPUMEHEHHE B JKU3HM YEJIOBEKa, TOWUCK W aHAJIN3 2 OK-4
nH(OpMaLIUY U3 PA3IMYHBIX HICTOYHHUKOB (Hay4yHas U yuyeOHO-Hay4YHas TUTepaTypa, CpeAcTBa OK-07
MaccoBoi nHpopmanuu, cetb IHTEpHET U JpyTHe) I[IK'1.3
IIpodeccuoHaIbLHO-OPUEHTHPOBAHHOE COJEpPKAHME
IIpakTuuyeckoe 3ansitue Ne 13 Keiicel Ha aHanmu3 nHpopMaMK O pa3BUTUU OMOTEXHOJIOTUHN C 2
MPUMEHEHHEM TEXHUYECKUX CHUCTeM (10 MUHHU-TpyINmaM). 3aliura Keica: NpeacTaBlIeHUE
pEe3yIbTATOB PEIICHUs KEICOB (BBICTYIUICHHUE C NMPE3CHTAIUEH)
JAu¢ppepeHpOBAHHBIN 3a4eT 2
UTOI'O 78
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3. YCJIOBUSA PEAIN3ALNU TPOTI'PAMMBI
OBIIIEOBPA30OBATEJIbHOMN JTUCIATLIVHBI

3.1. TpeGoBanussi K MHHUMAJBLHOMY  MAaTePHAILHO-TEXHUYECKOMY
ol0ecrneyeHuI0

Peanuzanus mporpaMMmbl JUCHUIUIMHBI TpeOyeT Hamuuus ydeOHOro kaOuHeTa
«buonorus.

O6opynoBanue y4eOHOT0 KaOMHeTa:

- IOCAJI0OYHBIE MECTA MO KOJIUYECTBY 00YUAIOIINXCS;

- pabouee MecTo Mpeno/iaBaTens;

- TOCKa KJ1accHasl

- KOMIUJIEKT y4eOHO-HarjsiJHBIX MOcoOuil mo aucuuruinae «buonorus» (CTEHIbI,
CXEMbl, TaOJMIbl, OIOPHBIE KOHCIEKTHI, Yy4eOHbIE MOCOOMs, CIIPaBOYHBIE
MaTepuabl, MOJEIH, MYJISKH U MUKpPOIpEnapaTbl ONOJIOTHYECKUX 0OBEKTOB)

- MUKPOCKOIIBI

- Ha0Oop MOCY/1bl, 000PYI0BaHUS U PEAKTUBOB JIJISl IEMOHCTPAILMIOHHOTO
AKCIEPUMEHTA U JaOOPaTOPHBIX PadoT.

TexHuveckue cpeacTBa 00y4eHUs:

- KOMITBIOTEP C YCTPOHCTBOM MPOU3BEICHNUS 3BYKA;

- IPUHTEP;
- MyJIbTUMEINA-TIPOEKTOP;
- DKpaH

3.2. HudopmaumonHoe o0ecneyeHune o0yueHusl. Ilepeyennb

PEeKOMeHAyeMbIX Y4eOHbIX HM3aaHuil, UHTepHeT-pecypcoB, AONMOJTHUTEIbHOH
JIUTEpPaTypbl

st o0yuaromuxcst
1. SApeirun B.H. buonorusa. Yue6unuk u npaktukym s CIIO, 2-e uzn. —
Mockga 2025 Pexxum nocrtyna: https://urait.ru/viewer/biologiya-511618

Jlois npenogaBaresen

I. Koucruryuusi Poccuiickoii @eaepanuu  (IpUHSATA BCEHAPOIHBIM
rojocoBanrieM 12.12.1993) (¢ y4eToM mMOMNpaBOK, BHECEHHBIX (enepaibHbIMU
KOHCTUTYLUHOHHBIMHU 3aKoHamMu P® o nonpaBkax k Konctutyuuu PO ot 30.12.2008
No 6-®DK3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4, — Cr.

445.

2. ®enepanbhbiii 3ak0H OT 29.12. 2012 Ne 273-03 (B pen. denepanbHBIX
3aKk0HOB OT 07.05.2013 Ne 99-@3, o1 07.06.2013 Ne 120-P3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 No 203-d3, 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, o1 27.05.2014 Ne 135-
@3, ot 04.06.2014 No 148-D3, ¢ u3M., BHeCeHHbIMU DenepaibHbIM 3aKOHOM OT
04.06.2014 Neo 145-®3) «O06 obpazoBanuu B Poccuiickoii denepanum.
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3. IIpuka3z Muno6puayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepkneHun
denepanbHOrO TrOCYAapCTBEHHOTO OOpa3oBaTENBbHOTO CTaHAApPTa  CPEIHETro
(mostHOTO) O6IIIETO 0Opa3oBaHMs» (3apeructpupoBad B Muntocte P® 07.06.2012
Ne 24480.

4. Tlpukaz MwunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHum
u3Mmenenut B Ilpukaz MunuctepctBa oOpa3oBaHus W Hayku Poccuiickoit
@®enepaniun - ot 17.05.2012 Ne 413 "OO6 yrtBepxkaeHuu (emepaabHOTO
TOCy/apCTBEHHOTO0 00pa30BaTENBHOTO CTaHAapTa CpPeaHEro (IOJIHOTO) O0OIIero
oOpazoBaHus"».

5. Ilucemo JlemaprameHTa rocyapCTBEHHOM MOJIUTHUKH B cpepe MOATOTOBKU
pabounx kaapoB u IO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganMu Mo OpraHU3alliy TMOJYYEHHUs CpeaHero ooiiero oOpa3oBaHUs B
npenaesiax OCBOCHUSI 00pa3oBaTEIbHBIX MPOTPAMM CPEIHET0 MPO(ECCHOHATBHOTO
oOpa3oBaHuss Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHHS C YYEeTOM TpeOoBaHUI
(denepanbHBIX TOCYJApPCTBEHHBIX 0O0pa30BaTENbHBIX CTAHIAPTOB M MOJIy4yaeMou
npoeccuu WM CHeUaTIbHOCTH CPEHEro NPO(EeCCHOHATIBHOTO 00pa30BaHUs».

HNurepHer-pecypcebl

1. www.fcior.edu.ru (DenepanbHBIN HEHTP UH(OPMAIIMOHHO-
oOpazoBarenbHbIX pecypcoB — OIMOP).

2. http://www.window.edu.ru (EnuHoe okHO ocTyma K 00pa3oBaTelbHBIM
pecypcaM HTEpHETa IO OUOJIOTHUH)

3. https://www.sbio.info (Bcst 6uonmorus. CoBpemeHHass OHOJIOTHS, CTAaThH,
HOBOCTH)

4. https://oblakoz.ru (Tpenaxep «O06ako 3HAHU)

5. https://resh.edu.ru (Poccuiickas snekTpoHHast IKOJIa)

JlonoJIHUTEIbHbIE HCTOYHUKHT

1. buonoruss B Tabnumax W cxeMax [OJIEKTpPOHHBIA pecypc|: ms
IIKOJIbHUKOB ¥ a0UTYPUEHTOB / - DIIEKTPOH. TEKCTOBBIE AaHHbIE. - CI10.: Buktopus
TLTIOC, 2025. -128¢.-978-5-91673-024-1. — Pexum JOCTyTa:
http://www.iprbookshop.ru

2. Jlanunikast T.B. Tectel. Yuebnoe mnocobue mia CIIO. Mockaa:
n3narenbcTBo IOpaiit, 2025 — Pexxum moctyma https: urait.ru/viewer/biologiya-
testy-519715
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4. KOHTPO.JIb U OIEHKA PE3YJIbTATOB
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHBI

Kounrpoanb

U OLIEHKA pEe3yIbTaTOB OCBOCHUSA
o0mieoOpa3oBaTelbHON  JUCHUIUIMHBI  PAcKpbhIBaeTCA  4epes
JTUCHUIUIMHAPHBIE PE3YJbTaThl, HalpaBJEHHbIE Ha (OPMUPOBAHUE
00X 1 nMpodeCCHOHANTBHBIX KOMIIETCHIIMKM 0 pa3jenaM U TeMam
coJiep KaHusl yueOHOro MaTepuana

Oomasn /
npodeccnoHaAIbHAA
KOMIIETCHIIUS

Pasgen / tema

Tun oeHOYHBIX
MepOoNpPUATHH

OK-01

Temer 2.1 -2.3,3.1-3.3, 4.1- 4.3,
5.1-54,6.1-6.3,7.1-7.3, 8.1, 8.2,
9.1-9.3, 9.411-0/c13, 9.5I1-0/c,

10.1, 10.2, 10.3IT-0/c, 11.1IT-0/c

OO6cy:xeHue o Bonpocam
neknuu. PazpaboTka
rJIo0ccapusi.
3arnoJiHeHnE
CPaBHHUTENBHBIX  TaOJIMII.
VYcTHbIN onpoc.
TectupoBanue.
Bremonxenne
3a7laHUl IPOMEXKYTOYHOM
aTTeCTallHH.
WNunuBunyanpHas
CaMOCTOSATEIbHAS
pabota. [IpencraBnenue
PE3yIBTATOB MPAKTUIECKUX
3aHSATHM.

OK-02

Temnr 1.1,2.1-2.3,3.1-3.3, 4.1-
43,51-54,6.1-6.3,7.17.3, 8.1,
8.2,9.1-9.3, 9.411-0/c, 9.511-0/c,
10.1, 10.2, 10.3I1-o0/c, 11.111-0/c

OOcyxneHne 1Mo BOIpocaM
JEKIUH.
IIpencraBnenue

€3YyJIbTaTOB
MPAKTUYCCKUX

3aHaTHid.  IIpencraBinenune
YCTHBIX  COOOIIEHUH ¢
Mpe3eHTalHeH,
MOATOTOBJICHHBIX  I10
[IEPEYHIO

CTOYHHKOB,
PCKOMCHAOBAaHHBIX
npenoaaBaTciIcM

OK-04

Temer 2.1 -2.3, 3.1- 3.3, 4.14.3,
5.1-54, 6.1-6.3, 7.1-7.3, 8.1, 8.2,
9.1-9.3, 9.4I1-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3I1-0/c, 11.1IT-0/c

OO6cy>xaeHune o Borpocam
nekuuu [Ipencrasnenue
pEe3yIbTaTOB
MPAKTUYECKUX 3aHSATUH.




OK-07

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-5.4, 6.1-6.3, 7.17.3, 8.1,
8.2, 9.1-9.3, 9.4Il-o/c, 9.51I-o/c,
10.1, 10.2, 10.311-0/c, 11.1I1-0/c

OO6cy>xaeHue 1mo Borpocam
nekuuu. Pazpabotka
rJI0Cccapusl.
3anoJyiHeHHe
CPaBHUTENIBHBIX  TaOJHII.
YcTHbIl onpoc.
TectupoBanue.
Beimonnenue
3a7laHuid MPOMEXYTOYHOM
aTTecTaluu.
NunuBuayansHas
CaMOCTOSITeNIbHAS
pabota. [Ipeacrasnenue
PE3yJIbTaTOB MPAKTUYECKUX
3aHSITUH.

IIK 1.3 ObecrnieunBath
0e30IMacHOCTh
JIBHOKEHUS
KEIIE3HOOPOIKHOTO
[MOJIBM>KHOT'O COCTaBa.

Tewmbr [IOC




