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Pabouas mnporpamma yueOHoro mnpeamera OVYIL11 buonorus pazpaboraHa Ha OCHOBE
(benepanbHOro rocyIapCcTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CpeAHero odmiero oOpa3zoBaHUS -
nainee @I'OC COO, yrBepkeHHOro npukasoM MunucrtepcrBa oOpa3zoBanus U Hayku P® ot 17 mas
2012 1. N 413 (c u3m. [IpukazoB Munoopaayku P® ot 29.12.2014 N 1645, or 31.12.2015 N 1578, ot
29.06.2017 N 613, Munnpocsemenuss PO ot 24.09.2020 N 519, ot 11.12.2020 N 712, ot 12.08.2022
N 732, ot 27.12.2023 N 1028), Ha ocHoBa (enepanpHoii oOpazoBarenbHol porpammbel COO (ITpukas
Ne371 or 18.05.2023r.), ¢ yueTroMm mnpuMepHOH pabodell mMporpaMMbl 0O0IIe00pa3oBaTEIHLHON
auctuIinHel «buonorus» ans npodeccHoHaIbHBIX 00pa30BaTENbHBIX OpPraHU3alMil — 0J0OpeHHOMN
MunuctepctBom Ilpocsemienus PO ®I'bOY IO HUPIIO u pexomenaosanHoil mis Bcex YITIC
(mpotokoiom Ne6/2025 ot «18» ampens 2025 roxa.) s npodeccuu cpeanero mpoheccuoHaaIbHOro
obpaszoBanus 23.02.06 TexHuueckas SKCILTyaTalys MOJABIKHOTO COCTaBa KEJIE3HBIX TIOPOT, BXOISAIICH
B YKpymHeHHYyI rpymmy npodeccuit/cnenuansaocteit 23.00.00 TEXHUKA u TEXHOJIOTI'USA
HA3BEMHOI'O TPAHCIIOPTA.

PazpaboTunk:
besnocoBa Mapuna IOpbeBHa, mnpenonaBarens Ouonoruu ['BIIOY MO «3umuncKuit
KEJIE3HOAOPOKHBIA TEXHUKYM».

CornacoBaho:
PykoBoauTenh METOMYECKOW KOMUCCHH NIPETo/IaBaTeei
obmeobpazopaTenbHbIX aucuuming: Cubyxuna T.C. v .4

[Tporokon Ne 8 ot 02 anpenst 2025 r.
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1. MACHOPT PABOYEM [TIPOTPAMMBI YYEBHOI'O MNPEAMETA
OVYI1.11 Buojorus

1.1. Ob6aacThr npuMeHeHHs padoyeii MPorpaMmbl

Pabouass mporpamma oo6meoOpa3oBatensHoro yueOHoro mnpeamera OVYIL11l Buosorus
MpelHa3HaueHa Juis U3y4deHusi OuoJIorTMd B MpOo(ecCHOHANBHBIX 00pa30BaTEIbHBIX OpPraHU3AIUSIX
CIIO, peamm3yromux 00pa30BaTEIbHYIO MPOTpaMMy CpPEIHETrOo OOIero oOpa3oBaHUsS B Mpeaenax
OCBOCHHSI OCHOBHOH TpodeccronanbHoli oOpazoBarenbHoil mporpamMmbl CITO (OITOIT CITO) na 6a3e
OCHOBHOT'0 00111er0o 00pa3oBaHus MPHU MOJATOTOBKE CIIELMAIUCTOB CPEIHEr0 3BEHA IO CHELUAIBHOCTH
23.02.06 Texnuueckasi JIKCIJyaTauusi NMOABHKHOIO COCTaBa 3KeJEe3HBIX J0POr, BXOAIICH B
yKpynHeHHyto rpynmny mnpodeccuii/cnenansioctein  23.00.00 TEXHUKA u TEXHOJIOI'USA
HA3BEMHOI'O TPAHCIIOPTA.

1.2. MecTto mpeaMera B CTPYKTYpe OCHOBHOW mpodeccuoHa/IbHON 00pa3oBaTe/bHOI
nporpammbl: npeamer OVIL11 Buosorus Bxoaut B o0iieoOpa3oBareibHble yueOHbIC MTPEIMETHI U
sBisieTcst 00si3arenbHoi yacThio Ol CIIO no cnenmansaocTr 23.02.06 Texnnuyeckasi IKCIIyaTanus
MOJIBHKHOI0 COCTABA KeJIe3HbIX I0pOr

1.3. Heapb u niiaHupyemMblie pe3yJibTaTbl 0CBOCHHS NpeaMeTa:

Copepxanne mporpammel mpeamera OVIL11 buonorus HampaBieHO Ha JOCTH)KEHUE
CHEAYIOIIUX LETEH:

® OCBOGHUE 3HAaHUH O COBPEMEHHOW €CTeCTBEHHOHAYYHON KapTHMHE MHpa U METoJax
€CTECTBEHHBIX HayK;

® 3HAKOMCTBO C HauOoJyiee BAXHBIMU HJCSIMHA M JOCTIDKEHUSIMH €CTECTBO3HAHUS, OKA3aBIINMU
OTIpeIeIIAIONIee BIUSHIE HA Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

® OBIAJICHHNE YMEHHUSMU TPUMEHSATh T[IOJYyYCHHbIE 3HAaHUSA JJs OOBSCHEHUS SBIICHUUN
OKpYXKAalOIIEr0 MHpa, BOCHPHUATUS HHGOPMAIMM ECTECTBEHHOHAYYHOTO M MHPOPECCHOHATIHHO
3HaYMMOTO COJIepKaHMS;

® Pa3BUTHE HHTEIUICKTYAJIbHBIX, TBOPYECKHX CIIOCOOHOCTEH M KPUTHYECKOTO MBINUICHUS B
X0Jle TPOBEICHUS IPOCTEHIIMX HCCICJOBAaHUM, aHaIW3a SIBJICHUM, BOCHPHUATUS M HHTEPIpPETALUN
€CTECTBEHHOHAY4YHOU HH(pOpMaLnu;

® BOCIHUTAaHUE YOSKICHHOCTH B BO3MOXXHOCTH ITO3HAHMS 3aKOHHOW TPUPOJIBI M UCTIOIH30BAHUS
JOCTIKEHUH €CTECTBEHHBIX HAYK JUIS Pa3BUTHS IUBUIIN3AIIMH U TIOBBIIICHHS KAUueCTBA KHU3HH,

® IPUMEHEHUE ECTECTBEHHOHAYUHBIX 3HAaHUH B TPOPECCHOHATBHON JEATETBHOCTH U
MIOBCETHEBHOM JKU3HU /1715 oOecrieueHust 0€30MacCHOCTH KU3HEAEITEIbHOCTH;

® TPaMOTHOTO HCIOJIb30BaHUSI COBPEMEHHBIX TEXHOJIOTHM; OXpaHbl 370pPOBbs, OKpYXKaroLIeH
Cpebl.

[Tnanupyemble pe3ysabTaThl 0OcBOeHUs o01eoOpa3oBatenbHoro npeamera OYIL.07 buonorus B
cootBeTcTBUM ¢ PI'OC CIIO m Ha ocHoBe DPI'OC COO, dopmupoBaHue U pa3BUTHE OOILIUX
KOMIIETEHLIUM:



Koa v HanmMeHoBaHue

I[InanupyemMble pe3yJbTaThbl OCBOEHHS NpeIAMeTHbIe

(popMupyembix 1 )
KOMIeTeHLuii O0mme IIpeamerHbIe
OK 0l. Bribupats | JInunoctHeie pesynabTaThl  nospkHBI | [IPO6 1. ChopmupoBaHHOCTH 3HaHUN O
crocoObl pelieHus 3ajad | oTpakaTb B 4YacTU:  TPYAOBOTO | MecTe u poiu ouonoruu
npodeccuoHaIbHON BOCIIUTAHMUSL: B cucTeme Hay4HOT'O 3HaHUS;
JESITeIbHOCTH - TOTOBHOCTh K TpyHdy, OCO3HaHUE | GYHKIIMOHAIHHOU IrPaMOTHOCTH
IPUMEHUTEIBHO [IEHHOCTH MacTepCTBa, TPYIOIO0Ue; | 4eloBeKa JJIs PEIICHUS IKU3HEHHBIX

K pa3jIMYHbIM KOHTCKCTaM

- TOTOBHOCTb K aKTUBHOI
ACATCIIbHOCTH TEXHOJIOTHYSCKOM
U COUMAJIBbHOM  HANpPaBJICHHOCTH,
CIOCOOHOCTh MHHUIIUAPOBATH,
IUIAHUPOBAaTh M CaMOCTOSITEIHHO

BBIIOJHATL TaKYI0 JCATCIbHOCTD,
- HWHTEpeC K pa3iuuHbiM chepam
npodecCHOHATLHOM IS TEIILHOCTH.

MeranpeameTHbIC pE3yNIbTaThI
JOJKHBI OTpaXkaTh:

Osnanenne YHUBEPCATbHBIMU
Y4IeOHBIMH [MO3HaBaTEJILHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JTOTUYECKHE ICUCTBUS:
- CaMOCTOSITEIIbHO (OPMYJIHPOBATH U

aKTyaJIM3UpOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBAaTh  CYIIECTBEHHBIN
IOpPU3HAK  WMJIM  OCHOBaHUS  JJIs
CpPaBHEHUS, KJ1acCU(pUKaLIUU "
0000IIeHMS;

- ONpeneNsiTh UEeMH JACSITeIbHOCTH,
3aJ1aBaTh apaMeTphl

Y KPUTEPUU UX JOCTHKCHHUS,

- BBIABJISATH 3aKOHOMEPHOCTH U
MIPOTHUBOPCUHS

B PacCMaTPUBAEMBIX SBICHHUSIX;

- BHOCHUTH KOPPEKTUBBI B
NESATETHHOCTD, OIICHUBATh
COOTBETCTBHE PE3YNIbTATOB ILETSM,
OLICHUBATh  PHUCKU  TOCJIEICTBUMN
JEATEIBLHOCTH,
0)  0Oa3oBbIC
JICVUCTBUS:

- BIaJIeTh  HaBBIKAMU
HCCIIEIOBATENbCKOM

u MIPOEKTHOM JIeATEILHOCTH,
HaBbIKaMU pa3pelieHust npooiem;

- BBISIBJIATH MPUYHUHHO-CIICCTBEHHBIC
CBSI3U

u aKTyaJTu3upOBATh
BBIJIBUTATh THITOTE3Y

€e peIIeHUs, HaXOIUTh apPTryMEHTHI

HUCCICI0BATCIIBCKHUE

yueOHo-

3amaqy,

npo0Jem.

[MP6 2. CdopMHPOBaHHOCTh yMEHUS
pacKpbIBaTh coJiep)KaHue
OCHOBOIIOJIararIunX OMOJOTUYECKUX
TEPMHHOB W TIOHATUMN: >KU3Hb, KIIETKa,
TKaHb, opras, OpraHu3M, BU],
HOMYNALMS, SKOCUCTeMa, OHOILIEHO3,
ouocdepa; merabonu3m (0OMEH BEIIECTB
U TpEeBpalleHHe SHEPruu), TOMEeocTa3
(camoperymsnus), OWOCHMHTE3  Oerka,
CTPYKTypHasi ~ OpTaHu3alus  >KUBBIX
CUCTEM, JHUCKPETHOCTb, CAMOPETYJIALUS,
CaMOBOCITPOU3BEICHNUE  (PErPOIYKIIHS),
HACJIEJICTBEHHOCTD, HU3MEHUYUBOCTb,
9HEPro3aBUCUMOCTb, POCT WU pa3BUTHE,
YpOBHEBAsi OpraHu3arusl.

I[IP6 3. CdopMUPOBAHHOCTh yMEHHUSA
pacKpbIBaTh coJiepKaHue
OCHOBOTOJIAraromx OMOJOTUYECKHIX
TEOpUA M THUIOTE3: KJIETOYHOM,
XPOMOCOMHO1, MYTalMOHHOM,
SBOJIOLMOHHOM, ITPOUCXOXKICHHS KU3HU
Y 4eJI0BEKa.

I[IP6 4. CdopMupOBaHHOCTb YMEHHUS

pacKpbIBaTh OCHOBOITOJIAraroIne
OMOJIOTHYECKHUE 3aKOHBI u
3akonomeproctd (I Mennens, T.

Moprana, H.W. BaBunosa, 3. T'ekkens,
®. Mromnepa, K. Bbapa), rpanunsl ux
MPUMEHUMOCTH K KMBBIM CHCTEMaM.

I1P6 S. [Tpuobperenue OIbITa
MIPUMEHEHHUSI OCHOBHBIX METOJIOB
HAy4yHOTO II03HAHUS, MCIIONb3YyEMBIX B
OHONIOTHHN: HAOIIOAEHUS

U ONMCAHUSA KUBBIX CUCTEM, ITPOLIECCOB U
SBJICHUI; OpraHM3allii W TPOBEACHUS

OMOJIOTUYECKOTO JKCIIEPUMEHTA,
BBIIBIKEHUS  THIIOTE3,  BBIABJICHMS
3aBUCUMOCTH  MEXIY MCCIEIyEMBbIMU
BEJTMYMHAMHU, OOBSCHEHHS TOITYYEHHBIX
pe3yabTaToB

u  QopmyaMpoBaHUS ~ BBIBOJIOB  C
HCIIOIb30BAHUEM  HAy4YHBIX ITOHATHUH,

TEOPUI U 3aKOHOB.




IS JI0Ka3aTeabCTBa CBOUX
YTBEPIK/ICHHIA, 3a/1aBaTh MapaMeTpbl U
KPUTECPHUH PEIICHHUS,;

- aHAJTM3UPOBATH MOJYYCHHBIC B XOJIC
pelLeHns 3a7a4u pe3yJIbTaThl,
KPUTHYCCKH OLICHHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh
HU3MCHEHHUE B HOBBIX YCJIOBHSIX;
pa3pabaTsiBaTh TUTaH pelieHus
npobiieMbl  C  y4eToM  aHaiu3a
HNMCHOIIUXCA MaTCpHAIbHBIX u
HeMaTepHAIbHBIX PECYPCOB;

- YMETh TICPCHOCUTL 3HAHUSA B
M03HABATEIbHYIO

u NPaKTUYECKYIO
KHU3HEACATCILHOCTH;

- YMETb HUHTETPUPOBATH 3HAHUA U3
Pa3HBIX MPEIMETHBIX 00JIacTei;

- BbIJIBUT'aTb HOBBIC UACHU, IPCJIaraTtb
OPHUTHHAIBHBIC TOJXObI U PEIICHUS

o0iacTu

I[IP6 6. CdopMHUPOBaHHOCTh yMEHUS
BBIICNATh  CYIIECTBEHHBIE  NPU3HAKU
BUPYCOB, KJIETOK MIPOKAPUOT U YKapHOT;
OJTHOKJICTOYHBIX M  MHOTOKJICTOYHBIX
OpPraHU3MOB, BHUIOB, OHOTCOIIEHO30B U

IKOCHCTEM; OCOOCHHOCTH  IPOIECCOB
oOMEHa BemIeCTB M  IpEeBpaIlCHUS
SHEpruM B  KIETKe, (oTocuHTE3A,
IUTACTUYECKOTO M JHEPreTUYEeCKOro
oOMeHa, XeMOCUHTE3a, MHUTO03a, Meio03a,
OIIJIOJJOTBOPEHMUS, pa3BUTHS u
pa3MHOXKCHHS, WHIUBUIYaILHOTO
pa3BUTHS  opraHu3Ma  (OHTOreHe3a),
00pBOBI 3a CyIIIECTBOBAHUE,
€CTECTBEHHOI0 otbopa,

BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH
OpPTaHU3MOB K cpejie OOUTaHUsl, BIUSHUS
KOMIIOHEHTOB JKOCHUCTEM,
AHTPOTIOTEHHBIX W3MCHCHUN
B DKOCHCTEMax CBOEH MECTHOCTH,
KPyroBOpOTa BEUICCTB M TPEBpallCHUE
sHeprum B 6uocdepe.

[IP6 7. CdopMupOBaHHOCTb yMEHHUS
OPUMEHATH T[OJYYEeHHbIE 3HAHUS s
OOBSACHEHHUSI OMOJIOTUYECKHUX IPOIECCOB
U SIBIICHUH, JJI PUHATUS MPAKTHYECKUX
pELLIECHHI B IOBCEAHEBHOM KU3HU

C uenplo obecrieyeHus: 0e30MacHOCTH

CBOETO 3/10pOBbS u 3/I0pOBbS
OKpYXKaloIMX  JiroJell,  coOmroneHus
370poBOro  obpaza  KHM3HH, HOPM
IPaMOTHOIO TOBEACHMS B OKpPYXKaroIlen
MIPUPOTHOMN cpene; [IOHUMaHue
HE00X0IMMOCTH MCIIOJIb30BaHUs

JOCTHKEHH COBPEMEHHON OMOJIOTUH |

OMOTEXHOJOTMHA I PalMOHAIBHOIO
MIPUPOIOTIOITB30BAHHS.

IIP6 8. CdopMHpPOBaHHOCTh yMEHUS
pemaTh OnooruuecKue 3a/1a4u,
COCTABJIATh ~ TEHOTUIIMYECKUE  CXEMBI
CKPEIBAHUS

JUIs  pa3HBIX THUIOB  HACJIEIOBAaHUSA

MPHU3HAKOB y OPTraHU3MOB, COCTaBIISTh
CXEMBI NEepPEeHOCca BELIECTB M SHEPTrUH B
sKocHcTeMax (e THTaHUs, THIICBbIC
CETH).

IMP6 9. CdopMHPOBAaHHOCTH YMECHHIMA
KPUTHYECKH OLIEHUBATh HH(POPMALIUIO
OHOJIOTUYECKOT0 coJiepKaHus,
BKJIIOYAIOIYIO TICEBJIOHAYYHbIE 3HAHUS
W3 pa3IMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOH uHpopManuy, Hay4HO-
HOIYJISIPHBIE MaTepuasbl);
MHTEPIPETHUPOBATh 3THUUYECKUE ACTIEKThI
COBPEMEHHBIX HCCIIeIOBaHUH B
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OHOJIOTUH, MEIHIMHE, OHMOTCXHOJIOTHU;

paccMaTpuBaTh rio0abHbIC
9KOJIOTMUYECKHE poOIEeMBI
COBPEMEHHOCTH,  (opMHpOBaTH IO
OTHOIICHHIO K HHUM COOCTBEHHYIO
TIO3HIIHIO.

I[MIP6 10. CdopmMHpPOBaHHOCTH YMEHUMH
co3iaBaTh COOCTBEHHBIC MUCHMEHHBIC W

YCTHBIE  COOOILEHUS  Ha  OCHOBE
OMOJIOTHYECKOM nHpopmauu u3
HECKOJIbKUX  MCTOYHHMKOB, T'PaMOTHO
UCIIOJIB30BaTh  IMOHSATUMHBIA  amnmapar
O6uosorun
OK 02. MHcnonws3oBarh | JInunoctHeie pesynbTaThl  q0JDKHBEI | [IP6 1. CdhopmupoBaHHOCTE 3HAHUH O
COBPEMEHHBIE  CpEACTBA | OTpaaTb B YaCTH:  LIEHHOCTH | MECTE U pOJIU OMOJIOTHH
MOMCKA, aHaJM3a | HAy4HOI'O MO3HAHUS: B cucreme Hay4HOI'0 3HaHUS;
U UHTEPIpETany | -COPMUPOBAHHOCTE MHPOBO33pEHHUS, | (YHKIMOHATHHON IrPaMOTHOCTHU
uHbOopMauu COOTBETCTBYIOIIETO  COBPEMEHHOMY | YEJIOBEKA JUIsl PEIICHUS KU3HEHHBIX
U MH(POPMALIMOHHBIE | YPOBHIO pa3BuUTHA HayKu u | mpobiem.
TEXHOJIOTUH Ui | oOLIeCTBEHHON npaktuky, | [IP6 7. CdhopmMupoBaHHOCTH yMEHHS
BBITIIOJTHEHUS 3a/la4 | OCHOBAHHOTO Ha JHajore KyinbTyp, | IPUMEHATh TOJIYYEHHbIE 3HAaHUSA JUId
npodeccuoHanbHOM CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO | OOBSICHEHHSI OMOJIOTMYECKUX IPOILIECCOB
JeSTEIbHOCTH MecTa U SBJICHUH, JJI PUHATUS MPAKTHYECKUX
B MNOJIMKYJIbTYPHOM MHpE. pELIeHUI B TOBCEAHEBHOM )XKU3HU
MertanpeameTHble pe3ybTaThl | C IENbI0 O0ecreYeHus: Oe30MacHOCTH
JOJIKHBI OTpaXXaTh: CBOETO 310pOBbS u 310pOBbsI
OBnanenue YHUBEPCAIbHBIMU | OKPY)KAIOIIMUX  JIOJCH,  coOitoneHus
y4eOHBIMU MIO3HABATENbHBIMU | 30POBOTO  00pa3a  JKU3HH, HOpPM
JEACTBUSAMMU: rPpaMOTHOTO TOBEJICHHS B OKPYKarOIIEH
B) paboTa ¢ uHpoOpmMaLueil: IPUPOIHOMN cpene; IIOHVMAaHHE
- BIaJeTh HaBbIKaMH TOJY4YEHHUS | HEOOXOAUMOCTH MCIIOJIb30BaHUs
uHpopMauu JOCTH)KEHUM COBpEMEHHOW OHOJIOTHH U
U3 UCTOYHUKOB  pA3HbIX THIOB, | OMOTEXHOJNOTMM  JUIsl  pallOHaIbHOIO
CaMOCTOSITEIILHO OCYIIECTBIIATh | IPUPOIONOIB30BAHUS.
nouck, aHamu3, cucremarusanuio | [IP6 10. CdopmupoBaHHOCTH yMEHHIA
U MHTepIperanuio  MHGOpMalMU | co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U
Pa3IMYHbIX BUJIOB u ¢opM | ycTHBIE ~ COOOILIEHMS  HA  OCHOBE
IIPE/ICTaBIICHMS; O6uosIornYecKoi uHpOpMALUU u3
- OLICHUBATh JIOCTOBEPHOCTb, | HECKOJIbKUX  MCTOYHHMKOB, TI'PaMOTHO
JIETUTUMHOCTD uH(pOpMalMY, | UCTIONB30BaTh  MOHATHHHBIM  ammapar
€e  COOTBETCTBHE  IIPABOBBIM U | OMOJOTHH
MOpaJIbHO-ITUYECKMM HOpMaM
OK 04. DOddextuBHo | JInuHOCTHBIE pe3ynbTaThl  JOJKHBI | [1PO 5. [IpnoGperenue OIbITa
B3aMMOJIEMICTBOBATH U | OTpaXaTb B  YacTH:  ILIEHHOCTH | IPUMEHEHUS OCHOBHBIX METOJI0B
paboraTh HAayyHOTO0  TIO3HAHMS:  OCO3HAHWE | HAYYHOrO MO3HAHUS, HCIOJIb3YEMBIX B
B KOJUJIEKTHBE LEHHOCTH HAY4YHOM JeATeNbHOCTH, | OMONOTUM: HAOMIOACHUS U  ONHCAHHS
U KOMaHjie TOTOBHOCTh OCYILIECTBIIATh | )KUBBIX CHCTEM, IPOILIECCOB U SBICHUII;

MNPOCKTHYIO HW  HCCICOOBATCIILCKYHO
ACATCIIBHOCTh HMHIAWBUAYAJIBHO W B

rpymnmne.
MertanpeameTHbie pe3yNbTaThl
JOJKHBI OTPaKaTh:

Osnanenune YHHUBEPCAJIbHBIMU

KOMMyHI/IKaTI/IBHBIMI/I Z[eﬁCTBHHMHZ
0) COBMECTHasI IeATEIbHOCTD:

OopraHu3anun )51 IMPOBCACHUA
OMOJIOrTYECKOr0 OKCIICPUMCEHTA,
BBIABHUKCHU S THUIIOTE3, BBISABJICHUSA
3aBUCUMOCTH  MCXKJAY  HUCCICAYCMBIMU

BEJIMYMHAMHU, OOBSCHEHHUS MOIYYEHHBIX
pE3yJIbTaTOB

u  GOpMYIMpPOBAaHUS  BBIBOJAOB  C
HCIOJIb30BAHUEM  HAy4YHBIX  IOHSTHH,
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- IIOHUMATh u HCITIOJIb30BATh
MPEUMYIIECTBA KOMaHHON
Y UHJAUBUAYAILHON pa0oTHI;
- [pUHUMATh LEIHM COBMECTHOM
NEeSTeIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATH ACUCTBUA
10 €€ JOCTUKEHHUIO: COCTaBJIATh IIaH

TEOPUM U 3aKOHOB

JNEUCTBUM, pacnpeacssiTb pojaud C

y4€TOM MHEHHU Y4aCTHHUKOB

oOcyXIaTh pe3yJbTaThl COBMECTHOMN

paboThI
OK 07. CopetictBoBarh | JInuHOCTHBIE pe3ynbTaThl  JOOJKHBEI | [1PO 5. [IpunobpeTrenue OmbITa
COXPaHEHHUIO OTpaXkaTb B YaCTH: HKOJOTHYECKOTO | MPUMEHEHUS OCHOBHBIX METO/IOB
OKpY’KaroIeu Cpelbl, | BOCOUTaHUS: - C(OPMHUPOBAHHOCTH | HAYYHOIO MO3HAHUS, HCIOJIB3YEMBIX B
pecypcocOepereHuIo, 9KOJIOTUYECKOM KYJIbTYpBI, | OMOJIOTHH: HAOIIOICHUS
MPUMEHSATH 3HaHUS | HOHUMAHUE  BJIMSHUSA  COLMAIBHO- | U OMMCAHUS KUBBIX CUCTEM, ITPOLIECCOB U
00 H3MEHEHUM KIuMaTa, | SKOHOMUYECKUX MIPOLIECCOB Ha | SBJICHUM; OpraHu3allid W MPOBEICHUS
OPUHIUIBI  OEPEXITMBOTO | COCTOSTHUE MPUPOTHON OHOJIOTUYECKOTO 3KCHEPUMEHTA,
IIPOU3BO/JICTBA, U COIMAJIbHOM Cpeabl, OCO3HAHME | BBIIBWKCHHMS]  THUIOTE3,  BBISBICHUS
3¢ (eKTUBHO AeCTBOBATh | INIOOATBLHOTO XapakTepa | 3aBUCUMOCTH ~ MEXJY HCCIEAyEeMbIMU
B YPE3BBIYANHBIX | HKOJIOTHYECKUX TTPOOIIeM; BEJIMYMHAMH, OOBSICHCHHS ITOJIY9CHHBIX
CUTYyaIUAX - IUJJAHUPOBAaHUE M OCYLIECTBIEHUE | PE3YJIbTaTOB

JNCUCTBUI B OKpYyXaromied cpene Ha | U1 (QOpPMYJIHpPOBAHHS  BBIBOJJOB  C

OCHOBE 3HaHUS LEJIeW YCTOMYMBOIO | UCIIOJIb30BAHMEM HAYYHBIX [IOHSATHUH,

Pa3BUTHS YEIOBEUECTBA;
- QaKTUBHOE HEMNpUITHE JCHUCTBUM,
IIPUHOCAIIMX  BpPEA  OKPYKaIOIIEeH
cpene;

- YMEHHE MIPOTHO3UPOBATH
HeOIaronpusiTHoIe 3KOJIOTUYECKHE
MOCTEACTBUS MpeANPUHUMAEMBIX
JEWCTBUM, IPEIOTBPAILATD UX;

- pacuIMpeHue OIbITa ACATEIHHOCTH
9KOJIOTUYECKON HAINPaBJICHHOCTH.

MeramnpenmeTHbIe pe3yIbTaThI
JIOJKHBI OTPaXKaTh:
OBnanenue YHHUBEpCAIbHBIMU

KOMMYHHKATUBHBIMU JICHCTBHUSIMHU:

0) COBMECTHasl IeATEIIbHOCTh:

- TNOHUMaTb U  HUCIOJb30BaTh
MPEUMYIIECTBA KOMaHIHON
Y UHAUBHUAYAIbHON pa0oTHI;

- TNpUHMMAaTh LEIM COBMECTHOU
NEATENIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBHSI
10 €€ JOCTUKEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUM, pacCOpenessiTh pojaud C
y4eTOM MHEHUI YYaCTHUKOB
oOCyXJaTh pe3yJbTaThl COBMECTHOMN
paboThI

TEOPUH U 3aKOHOB.

I[IP6 6. CdopMUPOBAHHOCTh yMEHHUSA
BBIJICTIATh  CYNICCTBCHHBIC  IPH3HAKU
BUPYCOB, KJIETOK MPOKAPHUOT U DYKAPHOT;
OJHOKJICTOYHBIX W  MHOTOKJIETOYHBIX
OpPraHU3MOB, BUJOB, OHOTECOLEHO30B H
JKOCUCTEM; OCOOCHHOCTH  IPOIECCOB
oOMeHa BeIIECTB H  MpeBpalleHus
SHEPTMH B KJIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO U DHEPreTHYECKOTO
oOMeHa, XEMOCHHTEe3a, MHTO03a, MEHo03a,
OTLIIOIOTBOPEHUS, pa3BUTHUA u
Pa3MHOKEHUS, WHIMBUTYAIEHOTO
pa3BUTHsl ~ opraHm3Ma  (OHTOTEHe3a),
00pBOBI

3a  CYIIECTBOBaHUE,
otbopa, BH1000pa30BaHMs,
MPUCTIOCOOJICHHOCTH  OPTraHU3MOB K
cpenie OOWTaHUs, BIUSHUS KOMIIOHCHTOB
9KOCUCTEM, AHTPONOTEHHBIX H3MEHEHHIA
B DKOCHCTEMax CBOECH MECTHOCTH,
KpYroBOpOTa BEIIECTB W MpPEBpAIICHHE
SHEpruu B buocdepe.

I[IP6 7. CdopMHPOBaHHOCTh yMEHUS
MPUMEHSTh TOJYJYCHHBIC 3HAHUSA IS
00BsICHEHUST OMONIOTMYECKUX TPOIECCOB
W SIBJICHUH, JUTSI IPUHSATHS MPAKTHICCKUX
pELIEHHI B  TOBCEAHEBHOM  KU3HU
C TIenbio olecredeHus Oe30MacHOCTH
CBOETO 3JI0pPOBbS u 3II0POBBS
OKPY)KAIOIMUX  JIFOACH,  COOJIIONCHHS

C€CTCCTBCHHOI'O
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3I0pOBOTO  oOpa3a  JKM3HH, HOPM
IPAMOTHOI'O MOBENCHHS B OKpYKaroLeh
IIPUPOTHOMN cpene; [IOHUMaHue
HEOOXOIUMOCTH HCII0JIb30BaHNUS
JOCTHXKEHU COBPEMEHHOH OHOJIOTHU H
OMOTEXHOJOTHM  [UIsi  pallOHAIbHOIO
IIPUPOIONIOJIB30BaAHUS

1.4. Kosin4ecTBO 4YacOB HA OCBOEHHE NMPOrpaMMbl Y4eOHOMH THMCUMIIHHBI:
MaKCHUMaJIbHOW yueOHOW Harpy3Ku CTyJeHTa/2 yaca, B TOM YHCIIE:
00s13aTeNIbHON ayIUTOPHOM yueOHOM HAarpy3KH CTyJeHTa 72 Jaca.

2. CTPYKTYPA U COAEP KAHUE YUEBHOI'O TIPEJIMETA




OYIl.11 BuoJsgorus

2.1. O6beM yueOHOro nmpeaMeTa M BUAbl y4eOHOMU AeSITeILHOCTH AJIfl CHeNHATbLHOCTH

Bup yueOHoii 1esiTeIbHOCTH Oovem
Yacoe

MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 72
O0s3aTes1bHAsE Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 72
B Tom yncie:
Jleknuii, ypoxkoB 44
IlpakTHYecKuX 3aHATHI 22
JlaGopaTOpHBIX 3aHATHI 6
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KAHME
B mom uucne:
Jlexyuii, ypokog 3
Jlabopamopuwix 3auamuti 1

Ilpomesrcymounana ammecmauus é popme ougpgpepenyuposannozo 3auema




TemaTuuyeckuil VIaH U cojiep:KaHHue Y4eOHOI0 MpeaMeTa
OVIL. 11 Buoaorus

23.02.06 Texnn4yeckasi FIKCIIIyaTANUA NMOJABHKHOT0 COCTABA KeJIe3HbIX JI0POT

Ne HaunmenoBa Yposenn
m\in HHUE TeMa y4eOHOr0 3aHATUSA U CO/lepP:KaHUe Y4eOHOro MaTepuasia, J1adopaTopHble U Oo0bem Popmupyemble 0CBOEHMS
pa3/esoB u NPaKTHYeCKHe 3aHATHSI, CAMOCTOSITeIbHAsA padoTa CTYAeHTOB (IIPH HAJMYUH) yacop | oMmeTeHiiM
TeM
1 2 3 4 B 6
OCHOBHOE cO/Iep:KaHue
Pasznea 1. buosorusi kak Hayka. ZKuBble cucTeMbl U MX OPraHU3alUs OK-02

1,2 Tema 1.1. Bunonorus B cucreme Hayk. O01asi XapaKTepUCTHKA KU3HH. 2 2
Coneprxanue yueOHOro MaTepuaia
buonorust — Hayka o >xuBoil npupoze. CBsi3u OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUUYECKUMHU U
JPYTUMH €CTECTBEHHBIMM HayKamH, (uiocoduell, peauruei, STUKOH, 3CTETUKOW U IMPaBOM.
Ponp Owomormu B (QopMHpPOBaHMM COBpPEMEHHOH HaydyHOW KapTuHbel Mupa. Cucrema
OMOJIOTMYECKUX HAYK.
Metoapl TO3HAHUS JKUBOW MPHPOIBI (HAOMIONEHHWE, SKCIEPHUMEHT, OIMCAaHHWe, H3MEpEeHHe,
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX ).
JXussie cucteMbl (OMOCHCTEMBI) KaK MPEAMET W3ydeHus: 0nosnoruu. OTianyme )KUBBIX CHCTEM OT
Heopranuueckoi npupozbl. CBoicTBa OMOCUCTEM U UX pazHOOOpasue.
YpoBHU opraHu3any OMOCUCTEM: MOJIEKYJIIPHO-TEHETUUECKUH, KIETOUHbIN, OpraHu3MEHHbIH,
HOMYJSIMOHHO-BUAOBOM, SKOCUCTEMHBIH (01O - Te0LIeHOTHYECKU ), OochepHBIii

Pa3znen 2 Xumuvecknii COCTaB M CTPOCHUE KJICTKH OK-01, OK-02,
OK-04

3,4 Tema 2.1 XuMHn4ecKkuii cocTaB KJIeTKU. Boga m MuHepanbHbIe BellecTBa. 2 2
Conepxanue yueOHOro Marepuasa
XHWMHYECKUH COCTaB KIETKU. XMMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTBI, MUKPOJIEMEHTHI. Bona
U MHUHepaJibHbIe BellecTBa. OyHKIIMM BOJBI U MUHEPAJIbHBIX BellecTB B kietke. [logaepxanue
OCMOTHYECKOro OajaHca

56 Tema 2.2 IIpakTuyeckoe 3anaTHe Ne 1 «buosornyeckas pojib MHHEPAJIbHBIX BelIECTB B 2 3

ol0ecrie4eHNN KU3HEACSATEILHOCTH OPraHNu3MOB, IPOSABJICHHUA JMCOATaHCAa MHHEPAJIbHBIX
3J1eMEHTOBY.

7,8 Tema 2.3 Buojornyecku BaKHbIe XUMHYECKHE COCIUHECHHS. 2 2

Conepxxanue y4eOHOro Marepuaia
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9,10

11,12

benku. CoctaB u cTtpoeHne OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHHMBIE AMHHOKHUCIOTH. AMHHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpPBl OEIKOBOI
MOJIEKYJbI ([IepBUYHASA, BTOPUYHAS, TPETUYHAs W UYETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiictBa OenkoB. buonornueckne ¢GyHKuU OenkoB. DepMEHTH — OHOJIIOTUYECKUE
karanu3atopel. CTpoeHue QepMeHTa: aKTUBHBIM IIEHTp, cyOcCTpaTHas CHEU(PUIHOCTD.
Kodepmentsl. Butamunbl. Otinudnst epMEHTOB OT HEOPTaHUIECKUX KaTaTn3aTOPOB.
VYrneBoabl: MOHOcaxapuabl (TJI0OK03a, pubo3a M JAe30KcHpubo3a), Aucaxapujbl (caxaposa,
JIaKTO3a) M TMOJHcaxapuabl (Kpaxmas, TJIHKOTeH, IeJUTI0I03a). buomorndeckue ¢GyHKITUU
yraeBooB. Jlunuasl: Tpuriaunepusl, Gochonunuasl, crepousisl. I'mapodunbHo-ruapododHbIe
cBoiicTBa. buonornyeckue ¢pynkuuu iunuaoB. CpaBHEHHE YriI€BOAOB, OCIKOB U JIMIUIOB KaK
ncrouHukoB sHepruu. Hyxmeunoswsie kuciotel: JIHK um PHK. Hykneorwasl — MOHOMEpBI
HyKJIeMHOBBIX KucioT. Ctpoenne u Qynkumun [IHK. Crpoenune u ¢ynkmmuu PHK. ATO:
CTpoeHHe U PyHKIIUU

Jladoparopubie 3ausTusi Nel «Onpenesnenue BuTaMuia C B NPOAYKTAX MUTAHUS.

JlabopaTopuble 3ansaTus Ne2 «Onpeaenenne HAJIMYHA KPaxXMaJia B NPOAYKTAX MUTAHUSY.

Tema 2.4

CTpyKTypHO-QYHKIIMOHAIbHAS OPraHU3AI U KJIETOK.

Coneprxanue yueOHOro MaTepuasia

[uronorust — Hayka o kjetke. Kietounas Teopusi — npuMep B3auMOJICHCTBUS U U (PaKTOB B
Hay4YHOM ITO3HaHUHU. MeTObl U3yYEHUs KIIETKU.

Knerka xak memoctHas >kuBas cuctema. OOlIuMe NpU3HAKU KJIETOK: 3aMKHYTash HapyKHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oeka.

Tunel  KJIETOK: dyKapuoThyeckas U npokapuotruyeckas. (OCOOEHHOCTHM  CTPOEHHS
npokapuoTuyeckoit kinetku. Kierounas crenka Oaktepuit. CTpoeHue 3yKapuOTHYECKOHN KIIETKH.
OcCHOBHBIE OTJINYMS PACTUTEIBHOM, KUBOTHOM M TpuOHOMN KiIeTKU. [I0OBEpXHOCTHBIE CTPYKTYPbI
KJIETOK— KJIETOYHasl CTEHKa, IJIMKOKamuKc, ux ¢yHkiuu. Ilnasmarmyeckas MmemOpana, ee
CBOICTBa U QyHKIHUU.

[Mutoruiasma u ee opraHougsl. OgHoMemOpanHble opraHougsl kinetku: OIIC, ammapat
I'onpmxu, sms3ocoMbl. IlomyaBTOHOMHBIE OPraHoOMIbl KIETKH: MHTOXOHJPHUH, IUIACTH]IBI.
[TpoucxoxaeHne MUTOXOHAPUM W Tutactua. Bunel mmactun. HememOpaHHbBIE OpraHOWAbI
KJIETKWA: pPUOOCOMBI, KIJIETOUHBIM ILIEHTp, LEHTPUONU, PECHUYKH, KIYTUKA. ODOyHKIUU
OpraHOMJOB KJIETKU. BKitoueHus.

SAnpo — perynsatopHblii 1eHTp kieTku. CTpoeHHe siapa: saepHas 000J04yKa, KapuoIlia3ma,
XPOMATHH, AIPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BEILIECTB B KIETKE
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15, 16

IIpakTnueckoe 3anaTUsA Ne 2 «CTpoeHHMe KJIETKH (PacTeHHsi, KUBOTHbIe, I'PHObI) M
KJIETOYHbIE BKJIYEeHHs (KPpaxMaJjl, KApOTHHOM/IbI, XJI0POILIACTbI, XPOMOILIACTHI)».

Pazgen 3. ZKuzHeneaTeJbHOCTDH KJIETKH

OK-01, OK-02,
OK-04

17,18

Tema 3.1.

OO0OMeH BellecTB U MpeBpallleHue YJHEPIHU B KJIETKe.

Coziepkanue yueOHOTo MaTepuaa

OOMeH BemecTB, WM MeTabO0Iu3M. AcCCUMUIAIUS (IJTACTUYCCKUNA OOMEH) W JTUCCUMUIISALINS
(oHepreTHdecknii 0OMEH) — JBE CTOPOHBI €IMHOTO Tpolecca meradonusma. Poib 3aKOHOB
COXpaHCHHS BEIIECTBA WM DHEPrUM B TMOHUMAHUU MeTabonm3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOQHBIN U TeTepoTpodHBIA. Poib (GepMEeHTOB B OOMEHE BEMIECTB W IMPEBPALICHUU
sHepruu B KieTke. DorocuHTe3. CBeToBas W TeMHOBas (a3wel QorocuHTe3a. Peakmmm
¢dorocunTe3a. DPPeKTUBHOCTh POoTOCHHTE3a. 3HaUYeHHE (DOTOCHMHTE3a IUIS JKM3HU Ha 3emiie.
Brusiaue ycnoBwit cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TMOBBIMICHHUS €0 MPOJYKTUBHOCTH Y
KYJIBTYPHBIX pacTeHUH. XeMOoCHHTe3. XeMOCUHTE3UPYIOoLIe OaKkTepuu. 3HaUeHHE XEMOCUHTE3a
JUISL )KU3HU Ha 3eMIle.

DHepretudeckuii oOMeH B kieTke. PaciieruieHne BelecTB, BBIACICHHE U aKKyMYJIHUPOBAaHUE
SHEPrUM B KIETKE. DTambl JHEpreTudeckoro odmeHa. I'nmukonm3. BpokeHne W ero BUJBL
Kucnoponnoe oxucienue, wiu KieToyHoe JbixaHue. OkucnutenbHoe (ochopuanpoBaHue.
D) PEeKTUBHOCTH IHEPTreTHISCKOr0 0OMEHa

19, 20

21,22

Tema 3.2.

buocunTes Geska.

Coneprxanue yueOHOro MaTepuaa

Peakiun marpuyHoro cunresa. I'enernueckas nndopmanus u JJHK. Peanuzanus renerndyeckoit
uH(popMalUu B KiETKe. ['eHeTH4ecKHil KoJ U ero cBOMCTBA. TpaHCKpUNIMS — MAaTPUYHBIN
cunre3 PHK. Tpancmauus — OuocuHTe3 Oenka. Ortanbl TpaHcmsuuu. KoaupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oenka

HpaKaneCKoe 3ansaTHe Ne3 «Peimenue 3aJa41 Ha omnpeaejeHue mocjaeaoBaTeJbHOCTH
HYKJICOTHI0BY.

23

Tema 3.3.

Bupycsl.

Copneprxanue yueOHOro MaTepuaa

Hexnerounsle ¢opmbl xu3HH — BUpychl. McTopust oTkpbiTHs BupycoB (/1. W. VMBaHOBCKuit).
Oco0OeHHOCTH CTPOEHUsI W KU3HEHHOro IMKJIa BUpPYycoB. bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX U Y€JOBEKa, BbI3bIBacMble BUpycamMu. Bupyc nmMmmynonepunura yenoseka (BUY) —
Bo30yautenp CIIM/la. IlpodunakTika pacpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM

Paspnen 4. PazMHoOKeHHe M HHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

OK-01, OK-02,
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OK-04

24, 25

Tema 4.1.

Ku3HeHHBIA UK KJIEeTKH.

Coneprxanue yueOHOro MaTepuasa

Kierounplii 1K, WIM S>KU3HEHHBIM 1MWK KieTku. HWHTepdasza um wmuto3. Ilpormeccsr,
npoTekaromue B uHTepdasze. Permmkanus — peakuus matpuynoro cunareza JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHIl. JMIUTOMAHBIA W TaIUIOMAHBIA XPOMOCOMHBIE
Habopbl. XpoMatuel. LluTonoruueckre OCHOBBI Pa3MHOXKEHUSI U MHJIMBUIYAIIbHOTO Pa3BUTHUS
opranusmoB. Jlenenue kietku — muto3. Cranuu murtosa. [Ipoueccel, npoucxoasdiime Ha pa3HbIX
CTaausX MUTO3a. bronornyeckuii cmpicn MuTo3a. [IporpaMmupyemas rubenb KISTKH - allonTo3

26, 27

Tema 4.2.

®opMbl pa3MHOKEHHSI OPraHNU3MOB.

Conepxanue yueOHOro MaTepuaia

@opMbl Pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe U MoJjoBoe. Buabl OGecronoro pa3MHOKEHUS:
JIeJIeHHE HaJBOE€ U MOYKOBAaHME OJHO M MHOIOKJIETOYHBIX, CIOPOOOpA30BAHUE, BEreTaTHBHOE
pasMHOkeHue. VIcKkycCTBEeHHOE KJIOHUPOBaHHE OPTraHU3MOB, €r0 3HaAUCHHE JJIs CEJICKIUH.
[TooBoe pa3MHOXKEHME, ero oTinuus oT Oecmojoro. Meio3. Craguu Mmeiiosa. [Ipouecchl,
npoucxojdiue Ha cragusx Meiosa. IloBegenue xpomocom B Meiosze. Kpoccunrosep.
buonornyeckuil cMbica U 3HaueHUE Meio3a. ['ameroreHes — mpouecc 0Opa3oBaHUs IOJOBBIX
KJIETOK y >KUBOTHBIX. ITojoBbIe jkene3bl: CeMEHHMKH M siMuHUKU. OOpa3oBaHUE M pa3BUTHE
IOJIOBBIX KJIETOK — ramer (CHepMaTo30uj, SMIEKIeTKa) — CIepMaToreHe3 M OOIEHE3.
Oco0eHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. OmnogorBopenue. [lapreHorenes

28

29, 30

31, 32

Tema 4.3.

NapuBuayanbHoe pa3BUTHE OPraHU3MOB.

Coneprxanuie yueOHOro MaTepuaa

WNunuBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpPUOHAIbHOE pa3BUTHE (3MOpHOTreHe3). DTarbl
SMOpPHUOHANILHOTO  Pa3BUTHUS Yy TO3BOHOYHBIX JKUBOTHBIX: JIpOOJIEHWE, TacTPYJISILUs,
opranoreses. [loctamOproHanbHOE pa3BuTHE. THUIIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: TPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpeipl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BpPOXJEHHBbIE YypoacTBa. Poct m pasButue pacreHuil. OHTOTreHE3 LBETKOBOTO
pacTeHusl: IBOMHOE OIUIOI0TBOPEHHUE, CTPOCHNE CEMEHM, CTaJAUN Pa3BUTHUS

IIpakTnyeckue 3ansatus Ne 4 «MHpexknuoHHBbIe 3200/IeBAHMA M JMHACMHH B MCTOPUH
Yye10BeuecTBaY.

IIpakTuyeckne 3anaTua Ne S5 «BakuuHanusa kak npodumiaakTuka HHPEKIHOHHBIX
3a00J1eBAaHHIT».

Pa3pnen S. HaciieacTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB

OK-01, OK-02,
OK-04
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33,34

35, 36

Tema 5.1.

3aK0HOMEPHOCTH HAC/IEIOBAHMNSI.

Copgepxanne y4eOHOro Marepuaia

[IpenMeT ¥ 3a7a4M TEHETUKH. POJIb IUTONOTMH W 3MOPHOJIOTMM B CTAaHOBJICHUU TCHETHKH.
Brman poccuiickux © 3apyO€KHBIX YYEHBIX B pPa3BUTHE TCHETHKH. METOABl TC€HETHKHU
(THOPUIOJIOTHICCKHIA, [IUTOr€HETHYECKUH, MOJICKYJISIPHO-T€HETUICCKHIA ). OCHOBHEBIE
TeHETHUYECKUE OHATHSA. | eHeTHYecKasi CHMBOJIMKA, HCIIOIb3yeMast B CXeMaX CKpEIIMBAHUIA.
3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, yCTaHOBJICHHBIC . Menaenem. MoHOrHOpHuIHOS
CKpelMBaHue. 3aKOH eJMHO00pa3us THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBriio TOMUHUPOBAHUS.
3aKOH pacHICIUICHUs MPU3HAKOB. [ umore3a 4YHCTOTHI rameT. IloslHOE W HEMOJIHOE
JOMHHHUpOBaHHWE. JMTHOpUAHOE CKpellMBaHWE. 3aKOH HE3aBUCUMOTO  HACJICOBAHHS
NpHU3HAKOB. I[UTOreHETHYECKHWE OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSA. AHAIM3UPYIOIICe
ckpemuBanue. Vcnonb30BaHNe aHATM3UPYIOMIETO CKPEIIUBAHUS IS ONPEACTICHHS TeHOTHIA
ocobu

IMpakTuueckoe 3ansaTHe Ne6 Pemenume 3agay  Ha onpeleieHHe BepPOSITHOCTH
BO3HUKHOBEHHSI HACJIEICTBEHHbIX NPU3HAKOB NPH MOHO-, JH-, TOJUTHOPUIHOM W
AHAJU3UPYIOLIEM CKPEeIIHBAHUM, COCTABJIEHHE T€HOTHIIMYECKUX CXeM CKpeliBAHUS .

37

38,39

Tema 5.2.

CuenuieHHOe HacJ1el0BaHUE NPU3HAKOB.

Conepxanue yueOHOro Marepuana

CueruieHHOe HacneAoBaHue Mpu3HakoB. Pabora T. Moprana 1o CuerjeHHOMY Hacle0BaHUIO
reHoB. Hapyiienue cueruieHus TeHOB B pe3yibTaTe KPOCCHHIOBEpa. XPOMOCOMHAs TEOPHS
HACJIEJCTBEHHOCTH. | eHeTHYeCKrEe KapThI.

['enetnka mona. XpOMOCOMHOE OIpejAesieHHue IMosa. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHsle W rereporaMeTHble OpraHu3Mbl. HacnegoBaHue NpHU3HAKOB, CIEIUIEHHBIX C
M0JIOM

IMpakTnyeckoe 3ansaTHe Ne 7 Pemenue 3agau Ha onpeaesieHHe BePOSITHOCTH
BO3HHKHOBEHHSI HACJEICTBEHHBIX NPHU3HAKOB TIPH CHEIVIEHHOM HACJIe10BAHUM,
COCTaBJIeHHE TEHOTUIMHMYECKHX CXeM CKpPelMBaHMS.
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40

41, 42

Tema 5.3.

3aKOHOMEPHOCTH H3MEHYHMBOCTH.

Coneprxanue yueOHOro MaTepuana

W3meHunBOCTb. BHIbl M3MEHYMBOCTU: HEHACJIEICTBEHHAs U Hacle[CTBEHHas. Ponb cpensl B
HEHACJIECICTBCHHON HM3MEHYMBOCTH. XapaKTePHUCTUKAa MOIU(PHUKAIMOHHON HW3MEHUYUBOCTH.
BapuanuoHHsbIii psag v BapuanyvoHHas kpusas. Hopma peakuun npusnaka. KonudecTBeHHbIe 1
Ka4eCTBEHHBIE MPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAU(PHUKAIIMOHHON H3MEHYHBOCTH.
HacnencrBeHHast, Wiy reHOTUIIMYECKas H3MEeHYUBOCTh. KoMOMHaTHBHAS U3MEHUMBOCTh. Melio3
U TI0JIOBOH MpOIIeCC — OCHOBA KOMOMHATUBHOM M3MEHYMBOCTH. MyTalMoHHAasT U3MEHUUBOCTb.
Knaccugukanus Myranuii: reHHble, XpOMOCOMHBIE, TeHOMHBbIE. YacToTa U MPUUYMHBI MyTaLUH.
Myrarennsie (akTopbl. 3aKOH TOMOJIOTUYECKHX PSAJOB B HACIEACTBEHHONW H3MEHUMBOCTH
H. 1. BaBuiioa

IMpakTnyeckoe 3ansitue Ne8 Pemenme 3agqau  Ha  omnpeneieHHe BePOSITHOCTH
BO3HUKHOBEHHMSI HACJIEJICTBEHHBIX NMPU3HAKOB NMPH PA3JIMYHBIX THIAX B3aUMOJEHCTBHUS
T€HOB, COCTABJICHHE TEHOTHIHYECKNX CXeM CKPelMBAHNSA.

43

44,45

Tema 5.4.

I'eneTnka 4yenoBeka.

Copaepxxanue yyeOHOro Marepuasia

FeHeTI/IKa YCJIOBCKaA. KapI/IOTI/IH YCJIOBCKA. OCHOBHI)IG MECTOAbI TCHCTHUKH YCJIOBCKA.
reHealoTHYecKuii, OJM3HEIOBbIN, LUTOTEHETHYECKU, OMOXMUMHUYECKUN, MOJEKYISIPHO-
reHetudeckuii. COBpEMEHHOE OMpeeJIeHUE TEeHOTHUIIA: ITOJHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTHIIMPOBaHKME, B TOM umciie ¢ nomoipio [II[P-ananu3a. HacnencrBeHHbie 3a0osieBaHUs
YeJIOBEeKa: TeHHbIE Oo0Jie3HH, OOJE3HM C HACIEACTBEHHOM MPeapacrnoiioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue W TeHepaTHBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 340POBOTrO 00pa3a KU3HU, AUATHOCTUKU, TPOPUIAKTUKY U JIEYEHUS T€HETUYECKUX
Oone3nell. MennKoO-TeHeTHYeCKOe KOHCYIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKONW TeHETUKHU B
MPEIOTBPAIEHUH U JICUCHUHN TeHETHYECKUX 3a00JIeBaHUI YeTToBEKa

IIpakTnueckoe 3ansaTHe Ne 9 «CocraBiieHHe M AHATU3 POJIOCTOBHBIX YEJI0BEKA».

Pa3znes 6. DBoIOIMOHHAA OMOJIOT U

OK-01, OK-02,
OK-04
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46

Tema 6.1.

IBOJIOLMOHHAS TEOPHUS U €e MeCTO B OHOJIOTUH.

Conepkanue y4eOHOro Mareprasa

[Ipennochbuiku BOBHUKHOBEHHUS 3BOJIIOLIMOHHOW TEOPHUH. DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B
Owonorun. BrusHUE 5SBOJIOIMOHHON TEOpPHMH HA pa3BUTHE OWONOTHH W JAPYrUX Hayk.
CBuperenbpcTBa dBOMONUU. IlameoHToNOrndeckue: mocae0BaTeIbHOCTh IOSBICHHUS BUJIOB B
MAJICOHTOJOTHYECKON JIETOMHCH, TepexoaHbie (opMbl. buoreorpaduyeckue: CXOIACTBO U
paznuuue ¢ayH ¥ GJIOop MAaTEPUKOB U OCTPOBOB. DMOPHOJOTHUYECKHE: CXOJICTBA U Pa3IAUUS
SMOPHOHOB pa3HBIX BHJOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTHMYHBIE,
aHaJOTUYHBIC, PYJIUMEHTAPHBIE OpTaHbl, aTaBU3Mbl. MOJICKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHH3MOB HACIIEJICTBEHHOCTH W OCHOBHBIX METa0OMUYECKHX IyTeH y BCEX JKUBBIX
OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS JAapBUHU3MA. JBIOKyIIHe
CWJIBI DJBOJIONWU BUAOB MO JlapBuHY (M30BITOUHOE pPa3MHOKEHHE MPH OTIPAaHUYEHHOCTH
pecypcoB, HeonpeaenEéHHas N3MEHINBOCTh, O0pPH0a 3a CyIIECTBOBAHKE, ECTECTBCHHBIH 0TOOP)

47

Tema 6.2.

MuKpO3BOIIONHAS.

Conepxanue yueOHOro Marepuaia

Cunternyeckas Teopus s3Bomouuu (CTD) u e€ ocHOBHbIE MOJOXKEHHUS. MUKPOIBOIIOLUS.
HOHy.]I?[III/Iﬂ KakK €JUHHuIa BuJa U 5BOJIIOLINH.

JBwxymme cuiabl  ((akTopbI)IBOMIOLMU BHJIOB B IpHpoje. MyTalMOHHBIA mporecc u
KOMOWHATHBHAsT W3MEHYMBOCTH. [lomymsnnonHeie BONHBI M japeiid reHoB. M3omsmust u
murpanus. EcrecTBeHHbIH 0TOOp — HanpaBisromui pakTop 3BOIIOIMHA. POPMBI €CTECTBEHHOTO
orOopa. IlpucrnocoOieHHOCTh  OpPraHu3MOB  Kak  pe3ynbrar sBoionuu.  [Ipumepsr
npucnocoOeHnit y opranu3smMoB. ApoMop¢o3sl U uanoanantTauuu. Bug u Bugoodpa3oBaHue.
Kputepun Buga. OcHoBHBIE (hOpMBI BH1000pa30BaHus: Teorpauyeckoe, IKOJIOTUYECKOe

48

49,50

Tema 6.3.

Maxkpo3BoToums.

Coneprkanue yueOHOro MaTepuaa

MakposBomtonusi. Dopmbl  dBOMIONUHU:  QUIIETHYECKasl, JUBEPreHTHas, KOHBEpPreHTHas,
napaensHas. HeoOpatumMocTs 3BOMIOIMN

IIpakTnyeckoe 3anaTue Nel) «CpaBHeHHne BH/I0B 110 MOP(]OJIOTrH4eCKOMY KPUTEPHUIO».

Pa3nen 7. Bo3HNKHOBeHHE U pa3BUTHE )KM3HU HA 3emJie

OK-01, OK-02,
OK-04
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51

Tema 7.1.

3aposkaeHue U pa3BUTHE JKU3HM.

Copepxanne yaeOHOTO MaTepuana

JlonayuyHble IpeICTaBICHHs O 3apOKICHUN KNU3HU. HayuHble rMnoTe3pl BO3HUKHOBEHUS KU3HU
Ha 3emye: a0uoreHe3 W TMaHCIEpMUs. XHMHYECKas OJBOJONUS. AOHWOTCHHBIH CHHTE3
OpPraHMYECKUX  BEIIECTB U3 HEOPraHWYECKUX. OKCHEPUMEHTAIBHOE  MOJITBEPKIACHUE
XUMHUYECKOH 3BoroNMK. HauanpHble dTansl Ouonornueckoit sBomonuu. [ unoresa PHK- mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BOZHUKHOBEHHE MPOTOKIETKU. [lepBbie KIETKH U UX
sBOIIOIMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIIT )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo 3paMm W nepuoaam. Karapxeil. Apxeiickas u mpoTepo3oickas
opel. [lameosoiickas spa u e€ mepHOAbl: KEMOpPUICKUH, OPIOBUKCKUH, CHUIYpPUHCKHUH,
JICBOHCKHM, KaMEHHOYTOJIbHBIN, MEepMCKH. Me3030iicKas 3pa U €€ Mepuojibl: TPUACOBBIM,
Opckuii, menoBoil. KaliHo3olickass »pa W €€ nNepuoapl: IMAJEOr€HOBBIM, HEOTCHOBBIN,
AQHTPOIIOT€HOBBIM.

52

Tema 7.2.

Cucrema opranuyeckoro mupa. IlponcxoxxaeHue yeaoBeKka — aHTPONOTeHe3.

Conepxanue yueOHOro Marepuana

Cucrema OpraHMYECKOro MHpa Kak OTpakeHHe HBOJIONUH. OCHOBHBIE CHUCTEMAaTHYECKUE
Tpynmnbl OpraHu3MoB. XapaKTEepUCTHKA KJIMMaTa W TEOJIOrMYecKux mporeccoB. OCHOBHBIE
ATaIbl IBOJIOIMH PACTHTEIBHOTO U JKUBOTHOTO MUpPa. ApoMopd03bl Y pacTeHUH U KUBOTHBIX.
[TosiBneHue, paciBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTraHU3MOB.

DBOJIOIMUS YeI0BeKa. AHTPOIOJIOTHS KaKk Hayka. Pa3BuTHe mpeAcTaBIeHUH O TPOUCXO0KICHUN
yenoBeka. MeTo/ibl u3ydeHusi aHTponoreHe3a. CXoAcTBa U pa3jinyus 4eJOBeKa U JKUBOTHBIX.
CuctemaTH4eckoe TMOJIOKEHHWEe uenoBeka. JIBwxkymue cuwibl (pakTopsl) aHTPONOTeHe3a.
HacnenctBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM OTOOp. OOIIECTBEHHBI 00pa3 IKU3HU,
W3TOTOBJICHUE OPYIUI TPYZa, MBIIIIEHUE, PEYb
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Tema 7.3.

OcHOBHBIE CTAAH IBOJTIOLNH YeJI0BEKA.

Conepxanue yueOHOro Marepuana

OcHOBHBIE CTaIMM U BETBH HBOJIIOLIMN YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslid, Yenosek
npAMOXosaui, YenoBek HeaHAEPTANbCKUN, YenoBeK pa3yMHbI COBPEMEHHOrO THIIA.
Haxonku nckomaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHHs, 00JacTh pacHpOCTpaHEHUs, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 *HU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHbIE OONBIINE pAachl: €BpONEOWaHas (eBpas3uiickas), Herpo-
aBcTpajonjiHasi  (PKBaTOpHalbHAasl), MOHIroJIOMJHas (a3uaTcKOo-aMepuKaHCKas). UepThl
NPUCIIOCOOTICHHOCTH TPEJICTaBUTENEH YEIIOBEUYECKUX pPac K YCIOBHUAM CYILECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma
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54,55

IIpakTuyeckoe 3ansaTue Nell «Bpemsi u myTH paccesieHusi YeJI0BeKa MO MJIaHeTe.

Pa3nen 8. Opranusmsl U OKpy:xamomas cpeaa

OK-01, OK-02,
OK-04, OK-07

56

Tema 8.1.

JkoJiorusi Kak Hayka. Cpeabl sKM3HU. JKoJIOorn4eckne GpaKkTopsbl.

Coneprxanue yueOHOro MaTepuaa

OKOJIOTHSl KaK HayKa. 3aJadyd U pas3felibl 3KOJOTMH. MeToabl 3KOJIOIMYECKUX HCCIIEI0BAHMM.
DKOJIOTUYECKOEe MHUPOBO33PEHUE COBPEMEHHOro uenoBeka. Cpenpl OOMTaHUS OpPraHU3MOB:
BOJ/IHAs, HA3€MHO-BO3/YIIHAs, [MOYBEHHAs, BHYTPUOpPraHU3MEHHas. DKOJIoTHuYecKue (aKkTophI.
Knaccudukanus skoiorudeckux (hakTopoB: aOMOTHUECKHE, OMOTHYECKUE M aHTPOTIOTCHHBIE.
JeiictBue skonormdyeckux (akTopoB Ha opraHu3Mbl.AOMOoTHYECKHE (AKTOpPHI:  CBET,
TeMmIiepatypa, BIaxHOCTb. DotomepuoausMm. IlpucnocoOneHuss OpraHU3MOB K JIEHCTBUIO
abuotuyeckux Qaxtopo. buonornyeckue purmel. buornueckue daxktopsl. Buasl Onotrueckux
B3aUMOJICVCTBUM: KOHKYpEHLUs, XUIIHU4ecTBO. [lapazutusMm, MyTyanus3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HAXJIEOHWYECTBO), AaMEHCAIU3M, HEUTpaiu3M. 3Ha4eHHEe OMOTHYECKHX
B3aMMOJIEHCTBUI JUIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX

57

58

Tema 8.2.

JKOJIOTHYECKHE XapAKTEePUCTUKH MOMYJISMH.

Coneprxanue yueOHOro MaTepuaia

OKOJIOTMYEeCKHE  XapaKTepUCTUKU  monyassuuu. OCHOBHbIE — IOKa3aTead  MOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTh, MNPUPOCT, Murpauus. JluHamuxa
YHMCJIEHHOCTHU NOMYJISALIUU U €€ PEryJIsLHUs

JlaGopatopHnoe 3ansitue Ne 3 «IloacuéT MIOTHOCTH MOMYJISINMIA Pa3HBIX BUI0B PACTEHHID.

Pa3gen 9. Coo01ecTBa M DKOJIOTHYECKHUE CHCTEMBI

OK-01, OK-02,
OK-04, OK-07
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59, 60 Tema 9.1 Coo01ecTBa OpraHu3MoB, JKOCHCTEMBbI.
Coneprxanue yueOHOro MaTepuana
CooOuiecTBo opranu3mMoB — O6uoreHo3. CTpyKTypbl OMOLIEHO3a: BUA0Bas, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Bunsl-nomuHanTel. CBS3M B OHOIIEHO3E.
Okonoruyeckue cucteMbl (9kocucremsl). [lonatue o006 »skocucTemMe U OHOreOLEHO3E.
QOyHKIMOHANBHbIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPruu B 3Kocucteme. Tpoduueckue (MUILEBbIE) YPOBHU
skocuctembl. llumeBsie nenu u cetn. OCHOBHBIE IOKa3aTeNH HKOCHUCTEMBI: OHomacca,
OPOAYKIMsI. DKOJIOrMYeCKHe MUPaMHAbL: NPOAYKLHU, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTh, CAMOpETyIsilus, pazsute. Cykieccus

61, 62 Tema 9.2. IIpupoaHbIe IKOCHUCTEMBI.
ConepxaHnue yueOHOro Marepuaa
[TpuponHble 3KOCHCTEMBL. OJKOCHCTEMBl peKk M 03€p. DKOCHCTEMa XBOMHOIO WM
HIMPOKOJIMCTBEHHOTO jeca. AHTpPOIIOTeHHBIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucrembl.  bruonornmyeckoe ©  XO3SHWCTBEHHOE 3HAYCHHE  arpodKOCHUCTEM U
yp6oskocuctem. buopaznooOpasue kak ¢dakrop ycToWumBocTH dKocucTeM. CoxpaHeHue
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

63 Tema 9.3. Buocdepa — riod6aabHas 3xocucrema 3emJin.

Conepxanue yueOHOro Marepuaia
VYuenne B. U. Bepnanckoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa Ouocdepsl. Kupoe
BemiectBO U ero ¢yHkuuu. OcobGeHHocTH Ouocdepbl Kak TII00aNbHOM SKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecue U oOparHas cBsizb B Ouocdepe. KpyroBopoTsl BemecTB u
OMOTreOXMMHUYECKHE ITUKIIBI AJIEMEHTOB (YTJiepoia, a30Ta). 30HAIBHOCTh Onocdepsl. OCHOBHBIE
OMOMBI CYIIH

64, 65 Tema 9.4. Bauanue anmponozennuvix pakmopoe na ouocghepy.
IIpogeccuonanvro opuenmuposantoe cooepicanue
YenoeuectBo B Omochepe 3emian. AHTPONOTreHHble M3MEHEHHMs B Ouocdepe. InodanbHbIE
sKojoruyeckue mpodiemel. CocyiiecTBoBaHME MPUPOABI M dYenoBeuecTBa. CoxpaHeHHE
Oropa3zHo00pa3us Kak OCHOBA YCTOWUMBOCTH OMocheprl. OCHOBA pallMOHAIBHOIO YIIPaBICHUS
NPUPOIHBIMH PECYpCaMH U UX UCTONIb30BaHue. JloCTHKeHHs OMOIOTUN M OXpaHa IPUPOIbI

66 Jlabopamopmnoe 3anamue Ne 4 «Bauanue npou3s00CmeeHHbIX (AKmMoOpoe HA OpPeAHUIM

UenoeeKka) .
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67,68 Tema 9.5. Bauanue coyuanvno-IKon0z2uueckux pakmopos Ha 300posve uenoeexa. 2
IIpogheccuonanvro opuenmupogannoe cooepiicanue
300posve u eco cocmasnarowue. Pakxmopwvli, NOLOHCUMENLHO U OMPUYAMETLHO GIUAIOWUE HA
opeanusm uenoseka. Ilpobrema mMexHOCEHHBIX BO30eUCMEUU HA 300p08be  Yel08eKd
(anekmpomacHumnvle nos, OblMO6Ast XuMus, U3DLIMOUHbIE WYMbL, paouayus u m.n.).
Aoanmayua opeanusma yenogeka K ¢paxmopam  okpydscaoujeti  cpeovl. Ipunyunv
Gopmuposarnus 300posvecoepezarouieco nosedenus. DPusuyeckas AKMUBHOCMb U 300pPOBbE.
Buoxumuyeckue acnekmul payuoHaibHo20 NUMAHUSL
Pa3nen 10. Cesiekunsi OpraHu3mMoB, OCHOBbI OHOTEXHOJIOTHH OK-01, OK-02,
OK-04, OK-07
69 Tema 10.1. | Cesekuusi Kak HayKa U nporecc. 1
Conepkanue y4eOHOro Marepuana
Cenexkuus Kak Hayka M mpoliecc. 3apokIeHHe CeleKIuu M nomectukanus. Yuenue H. .
BaBwiioBa 0 ImeHTpaXx MHOTrooOpasus W TMPOHMCXOXKICHHS KYJIbTYpHBIX pacTeHHid. LleHTpbI
MPOUCXOXKACHUSA JIOMAIIHUX JKUBOTHBIX. Copt, mopoga, mrTamMm. COBpPEMEHHBIE METObI
CEJICKIINU. MaccoBbiit
U UHAMBUIYAJIbHBI OTOOpPHl B CENEKIMM pacTeHH M KUBOTHbIX. OIEHKa »KCTEpbepa.
brmuskoponcTBeHHOE CKpemuBaHue — WHOpuamHT. Ywmcras nuHUs. CKpelMBaHUE YHUCTBIX
auHui. T'eteposuc, unu rubpuanas cwia. HepoacTBeHHOE CKpellMBaHWE — ayTOPUIMHT.
Otnanénnas tuOpuam3anus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 U TIOJIYYCHHE
MONUTUIOUAOB. JIOCTHKEHUS CENEeKIIUN PACTEHHM, )KUBOTHBIX U MUKPOOPTaHU3MOB
70 Tema 10.2. | OcHOBBI OMOTEXHOJIOTHH. 1
Conepxanue yaeOHOT0 MaTepuana
bruoTexHoNOTHST Kak OTpacib MPOU3BOJCTBA. [ ©HHAs WHXEHEpUsA. OTambl CO3JIaHUS
pexombunanTHoi JIHK um TpaHcrenHbix opranu3moB. Kiertounas wunxkeHepus. Kierounbie
KYJIBTYPbl. MEHKPOKIIOHAJIEHOE Pa3MHOXKCHHE pacTeHuid. KIToHMpOBaHNE BBICOKOTIPOTYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHME W OdTHdeckue mpodnembl. MO —
TeHETHYECKN MOTIU(DHUIIMPOBAHHBIC OPTaHU3MBI
71-72 | InddepeHunpoBaHHbIi 3a4eT. 2 OK-01, OK-02,
OK-04, OK-07
Bcero: 72
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3. YCJIOBUSA PEAJIMZALIMUA YYEBHOI'O ITPEIMETA
OVII.11 buoaorus
TpedoBanus K MUHUMAJTbHOMY MATEPHATBHO-TEXHHYECKOMY 00ecredyeHU 0
- OCA/IOYHBIE MECTa MO0 KOJUYECTBY CTYACHTOB;
- pabouee MecTO IpenoaaBaTes.
3.1. UudopmanmonHoe obdecrevyeHue 00ydeHust
Ilepeuennb pekoMeHIyeMbIX YueOHBIX U31aHuii, IHTepHeT-pecypcoB, J0MOJHUTETbHOM
JINTEPaTypbl
OcHOBHbIE HCTOYHHUKH:
Hon.smmreparypa:
1. B.M.KoncrautunoB, A.I'. Pe3anos, E.O.®aneeBa «buonorus ajis npodeccuit U crnenualbHOCTeH
TEXHHYECKOTO M €CTECTBEHHO-HAYYHOTO npoduieii» Axkagemus 2017
2. JLA. Tlapmrytuna «EctectBo3Hanue. buonorus» 2019 r. Akagemus
3. O6mas 6uonorus 3axapos B.b. (M.dpoda) 2003r
4. O6mas 6uonorus Konecuukos C.1. (dGenunkc) 2006r
DJIeKTPOHHBIE pecypchl ceTu UHTepHeT:
1. yuurenbckuii mopran http://www.biologia.ru/
2. moprain 1 cents6ps http://1september.ru/
3. anekTpoHHas razera «buonorus» http://his.1september.ru/index.php
4. http://ru.wikipedia.org/wiki
5. http://biology.asvu.ru/ - Bcs Owuomorus. CoBpeMeHHass OWOJOIHs, CTaTbd, HOBOCTH,
oubnmorexa.
6. http://window.edu.ru/window/ - equHOE OKHO TOCTyMa K 00pa30BaTeIbHBIM pecypcam
WuTepuer no 6uonorun
7. http://mww.bril2002.narod.ru/biology.html - Buomoruss mns  mkoasHMKOB. Kpartkas,
KOMITAaKTHAas, HO JIOCTATOYHO TMOApoOHas wuH(opmaiusa mo pazaenam: OOmas Ouosmorus,
Boranwuka, 3oomnorus, Yenosek. http://ic.krasu.ru/pages/test/005.html -rectsr o Guosaoruu
Jas1 obyuarommxcst
1.Ye6b1meB H.B. buonorus. Yuebnuk ans Ccyzos. — M., 2005.
Jos nmpenonasareJieit
1.KoucrantunoB B.M., PezanoB A.I'., ®ageesa E.O. O6mas 6uonorus. — M., 2006.
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4. KOHTPOJIb U OIIEHKA PE3YJBbTATOB OCBOEHMUS ITPEJMETA
OYVYII.11 buoaorus
KoHTpoJIb M OlleHKa pe3yJbTAaTOB OCBOCHHUS IPEJAMETa OCYIICCTBIIICTCS IMPEIOaBaTe/ieM B
MIPOILIECCE MPOBENCHUS MPAKTHUECKUX U JTA0OPATOPHBIX 3aHATHI, KOHTPOJIBHBIX PadOT, TECTUPOBAHMS, a
Takxke caauu TuddepeHImpoBaHHOTO 3a4eTa.

KoHTpoib ¥ oOlleHKa pacKpbIBAlOTCSI Yepe3 YCBOCHHBIC 3HAHWS H MPUOOPETCHHBIE
o0yJaromMMHUCsl YMEHHUS, HampaBlieHHbIC Ha (opMHUpOBaHHME OOIMMX KomreTeHIui. KommereHiun
JIOJDKHBI OBITH COOTHECEHBI C MPEIMETHBIMH pe3yiibTaTaMu. il KOHTPOJSI M OIICHKH PE3yJIbTaTOB
o0OydeHUs MpenoiaBaresib BEIOUpaeT (OpMbI U METOMBI C YI€TOM MpodeccruoHaM3auu 00ydeHUst 1Mo
porpamMMe Ipeamera.

Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun OII€HOYHBIX
KOMIeTeHIHA MepOonpUsITUsi
OK 01. Bsibupare crnocodsr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OOGcyxaAcHHE 1O BOIIPOCAM
pemeHus 3ama4 | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | IeKuuu
npoQecCHOHAIbHON 81 8.2 9.1-9.3. | Paspaborka rioccapust
AEATENLHOCTH NPUMEHUTENLHO | g 4 g5 101 10.2, 10.3 3amnonHeHue  CpaBHUTEIBHBIX
K pa3JIM4HbIM KOHTEKCTaM TabNIuIl

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha UCIOJb30BaHUE
apryMeHTOB, OHOJIOrHYecKOit
TEPMUHOJIOTHH U CHMBOJINKA
NunuBunyanbHas
caMmocTosiTenbHast pabora
IIpencraBnenue pe3ysbTaTOB
MPaKTUYECKUX padoT
KonTtponbHble paboThl

3aiuTa TBOPUECKUX paboT

3amura WHJIMBUIyaIbHBIX
MIPOEKTOB
Brinonnenune 3a7JaHuN
MPOMEKYTOYHOM aTTECTANKU
OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi AUCKYCCHS 11O
COBpPEMEHHBIC cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpOCaM JIEKIMHU
IIOHCKaA, aHaJIM3a 71_73’ 81, 82, 91_93’ Pa3pa60TI<a MEHTaJILHOU
u MHTEPTPETAHY | 9 4 95 10.1. 10.2. 10.3 KapThl B MUHU TPYITIax
uH(popMaIuy, o ’ ' Brimonnenue u 3amura
u uH(pOpMaIllMOHHbIE 1a00paToOpHBIX paboT
TEXHOJIOTMHM 7 BBITIOJIHEHUS [IpencraBnenune pe3ynbTaToOB
3a/1a4 npodeccroHanbHON MPaKTUYECKUX padoT
JeATETbHOCTH [IpencraBnenue ycTHbIX

COOOIIIEHUH C Mpe3eHTaIueH,
MOATOTOBJICHHBIX IO MEPEUHIO

HUCTOYHHKOB,
PEKOMEHTI0BAaHHBIX
IperoaBaTesieM
OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE IO BOIIPOCaM
B3aMMO/ICHCTBOBATh u | 43,51-54,6.1-6.3, 7.1-7.3, | IeKIUH
paboTaTh B KOJUIEKTUBE H 8.1 8.2, 9.1-9.3, | IlpencraBnenne  pesynbTaToB
KOMaH e 9.4,10.1, 10.2, 10.3 MPAKTUYECKUX PadoT

3amurTa TBOpUECKUX padoT

17



3amura
MIPOEKTOB

WHAUBUAYAJTbHBIX

OK 07. ConeilicTBOBaThH
COXPAHCHHIO OKpY>KaroIen
Cpellbl, pecypcocOepeKeHUIo,
MPUMCHSITh 3HAHUS
00  M3MEHeHMHM  KJIHMMara,
IIPUHLIMIIBI OepeKITMBOTO
MpPOU3BOACTBA,  A(PPEKTHUBHO
JIECTBOBATH

B ‘IpCSBBI‘IaI\;IHI)IX CUTyalluAX

Temrr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4,95,10.1,10.2, 10.3

OO6cyxneHue o Bompocam
JEKIUU

Pa3pabotka rioccapus
3aMoNHEHUEe  CPaBHUTEIIbHBIX
TabJInIl

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMeHTOB, OHOJIOTHYECKOM
TEPMUHOJIOTHH U CUMBOJINKU
NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBnenne pe3ynbTaToB
IPAKTHYECKUX paboT
KonTpoibabie paboThl

3ammTa TBOpUECKUX padoT
3amura WHIBUAYaTbHbBIX
IIPOEKTOB

Brimmonnenue 3aganuit
MIPOMEXKYTOUYHOM aTTECTALMKU
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