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1. MACHIOPT PABOYEM MPOT'PAMMBbI YUYEBHOM JTUCHHUILJIMHBI
O0/b.11 BUOJIOT'UA

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

Pabouas nporpamma y4eOHOM TUCHUTUINHEI SIBISIETCSA YaCThbI0 OCHOBHOM
npodeccruonanbHO 00pa3oBaTeILHON MpOoTrpaMMbl. PazpaboTana B COOTBETCTBUU
¢ TpeboBanusMu DenepanbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa
CpellHero o011ero oopa3zoBaHus U ¢ y4ETOM MPUMEPHOI 0011e00pa3oBaTeIbHON
porpamMmel 1o 6uonoruu, pekomengoBaHHot ®I'AY «ODUPO» u noanexut
HEIMOCPEICTBEHHOMY MPUMEHEHHIO TIPU peanu3anuu oos3arensHoit yactu OOI1
COO pns cnenuaneHocTr: 23.02.01 Opranu3zanust NEPEBO30K U YIIPABICHUE HA
TpaHcnopTe (TI0 BUIaM), BXOJIAIIEH B COCTaB YKPYIMHEHHON TPYIIIbI
cnennanbHOcTel: 23.00.00 TexHuka u TEXHOJIOTUHA HA3€MHOTO TPAHCTIOPTA

1.2. MecTo y4eOHOM JMCUUILIMHBI B CTPYKTYPe OCHOBHOM NPO(ecCHOHATbHOMI
o0pasoBareabHoi nporpammsl CIIO:

O6meobpazoBarensHas auctuinHa O/[b.11 «buonorus» siBisieTcs
00s3aTENbHON YaCThIO 00111€00pa30BaTENBHOIO IUKJIA 00pa30BaTEIbHON
nporpammsel B cootBeTcTBUU ¢ @I'OC CIIO no cnenmansHocTH: 23.02.01
Opranu3zaiiysi IepeBO30K U yIpaBICHUE HA TpaHCIIOPTE (M0 BUAaM), BXOASIIEH B
cocTaB yKpynHEéHHOU rpynmsl cnermaibHocTei: 23.00.00 TexHuka u TeXHOJIOTHH
HA3eMHOT'0 TPAHCIIOPTa

1.3. Hesu u muIaHupyeMble Pe3yJbTaThl 0CBOCHUSI JUCHUILIUHBI:
1.3.1. Heapb aAucuunanHbI

ConepxaHue mporpaMmbl 0011e00pa30BaTeIbHON TUCIUIUTMHBI « buomorusy
HaMpaBJICHO Ha JOCTW)KEHHE pe3yJIbTaTOB €€ H3Yy4YeHUS] B COOTBETCTBUM C
tpedoBanusiMu PI'OC COO ¢ yuerom npodeccuonanbHou HanpasiieHHOCTH PI'OC
CIIO.

[enb n3yyeHus AUCIUILUINHBI «broaorusy Ha 6a30BOM YpOBHE — OBJIQJICHUE
O0Oy4YaroIMMUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAJILHOW OpTraHU3allluK KUBBIX
CHUCTEM Pa3HOr0 paHra U MpUOOpETEeHUE YMEHUN MCMOJIb30BaTh ATU 3HAHUA IS
IPaMOTHBIX JEHCTBHA B OTHOLIEHWHM OOBEKTOB >KMBOM MPHUPOABI U PELICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikeHre ey u3ydeHus JUCIHUIUINHGBI «bronorus» Ha 6a30BOM ypOBHE
oOecrieuynBaeTCs PEIICHUEM CIICTYIONTNX 3a/1a4:

o OCBOEHHE OOYYaIOIUMUCS CUCTEMbl 3HAHUM O OMOJIOTMYECKUX TEOPHUSIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKalluX OCHOBOM
11 (OPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPa3ul U OCOOEHHOCTSIX JKHBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3alluH, BBIAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

o dbopmupoBaHre y OOyYarOMIMXCSA TMO3HABATENBHBIX, MHTECIICKTYATbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B



OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJIEH M MOAXOAOB K M3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpraHu3aluy;

o CTAHOBJICHHE Yy OOyd4arolmuxcsi oOwmeld KyJIbTypbl, (YHKIHOHAIBHOU
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SIBJICHUS OKPY’KAIOIIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUU U OMbITA, IOTYYEHHBIX IPH U3YUEHUU
OHOJIOTHH,

. (GopMupoBaHue y O0OydYarOIMXCS YMEHHM WLIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIMLIMHCKHUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

o BOCITUTaHUE YOEKAEHHOCTH B BO3MOKHOCTHU MTO3HAHUS YEJIOBEKOM KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEl, COOIIOICHUST AITHUECKUX
HOPM IIpU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0OBaHUM;

o OCO3HaHUE LEHHOCTU OHMOJOTMYECKMX 3HAHMM U1l MOBBILIEHHUS] YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
o MIPUMEHEHUE NMPUOOPETEHHBIX 3HAHUW M YMEHUN B MOBCEJHEBHOU KU3HH

JUISL OLIEHKH TIOCIIEACTBUM CBOEH JEATEIBHOCTH IO OTHOLIEHWIO K OKPYKAIOLIEH
cpene, COOCTBEHHOMY 3JJ0pPOBbIO, 000CHOBAaHUE U COOJIOIEHNE MEP MPOPUIAKTUKH
3a00JIeBaHUM.

1.4. Ilnanupyemble  pe3yJbTaTbl  OCBOEHHUSI  00mIe00pa3oBaTEbHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oo6mue xomnetreHiuu (nanee — OK) u npodeccnoHanbHble KOMIETCHIIMH
(manee — [1K) ®I'OC CIIO B cOOTHECEHUU C TUYHOCTHBIMH, METANIPEIMETHBIMU H
MpPEAMETHBIMU pe3yJibTaTaMu oOydeHus 0a3oBoro ypoBHs (manee — [IPO)
®I'OC COO npencraBieHbl B TAOIUIIE:



Koa n
HAHMEHOBaHMHeE
(opmupyembIx
KOMIIeTeHI U

I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCHUILIUHBI

Oo0mue

JAucuaunianHapHbie

OK 01. Beibupath
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
PUMEHUTEIBHO

K Pa3JInYHBIM
KOHTEKCTaM

JIM9HOCTHBIE pE3yNbTAaThl JIOJDKHBI OTpaXkaTb B YaCTHU:
TPYZAOBOTO BOCIIUTAHHSL:

- TOTOBHOCTh K TpPYAY, OCO3HaHWE IICHHOCTH MacTEpCTBa,
TPYIOIIO0HE;

- TOTOBHOCTh K aKTUBHOH JCATEIHLHOCTH TEXHOJIOTHYCCKOM
u COLIMAIbHOU HAIPaBJICHHOCTH, CIIOCOOHOCTH
WHUITUHPOBATH, TUTAHUPOBATH M CAMOCTOSTEIIEHO BBITIONHSTH
TaKyo JIESTeIbHOCTD;

- HWHTEpeC K pamyHeiM cdepam mnpodeccrnoHaTBHON
JICSATCIIbHOCTH.

MeTtanpeamMeTHbIE pe3yIbTaThl JIOJDKHBI OTPaXaTh:
OBnajieHre YHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIBHBIMU
NEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENTLHO (OPMYJIUPOBATh U aKTyaIH3HPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBECHHBIA NPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, KitaccuuKauu u 00001IeHNS;

- OTIPEICIIATH LEH JISATSIIbHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTHBOPCUHS

B PacCMaTPUBAEMBIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTATOB
IMOCJICICTBUI NEATCILHOCTH;

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIaJIETh HaBBIKAMH Y4EOHO-HCCIIE0BATEIIHCKOM

U TPOCKTHOW JIEATENHHOCTH, HABBIKAMHU pa3pelieHus
po0Jem;

JCATCIIBHOCTh, OICHHUBATH
oejsiM, OLCHUBATH  PUCKU

ITP6 1. ChopmMupoBaHHOCTH 3HAHUKW O MECTE W PO OMOJIOTUH
B CHCTEME HAy4HOTO 3HaHMs; (YHKIMOHAIBHOH TI'pPaMOTHOCTH
YeJI0BeKa ISl PEHICHHUs )KU3HEHHBIX MPOOIIEM.

I[TP6 2. CdopMUPOBAaHHOCTh YMEHHS PaCKpbIBaTh COJCpKAHUE
OCHOBOIIOJIATAIONIMX OWOJIOTHYECKUX TEPMHHOB W TOHITHM:
KU3Hb, KIETKa, TKaHb, OpraH, OPraHW3M, BHUJ, TOMYJSAIU,
IKOCUCTEMa, OMOIIeH03, Onocdepa; MeTabomu3M (0OMEH BEIIECTB
U TpeBpallleHue DJHEPruM), TromeocTa3 (caMoperymsius),
OmocuHTe3 OenKa, CTPYKTypHash OpraHu3alusi >KUBBIX CHCTEM,
JUCKPETHOCTD, caMOperyJIsIIus, CaMOBOCITPOU3BE/ICHUE
(penpomyxkius), HACJIEICTBEHHOCTD, U3MEHYHBOCTb,
9HEpPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAsI OpraHU3ALIUS.

I[1P6 3. CdopMHpOBaHHOCTb YMEHHSI PacKpbIBaTh COJEpKaHUE

OCHOBOTMOJAralomux OWOJOTMYECKUX TEOPHUHA U TUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIMOHHOM, 3BOJIIOLIMOHHOM,
MPOUCXO0KICHMS )KU3HU U YEIIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUs pacKpbIBaTh

OCHOBOMOJararonye OUoJIOrnuecKrue 3aKOHbl U 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. BasummoBa, 3. I'ekkens,
®. Mronnepa, K. bapa), rpanuiibl uXx NOpUMEHUMOCTH K YKHUBBIM
CHCTEMaM.

I1P6 5. IlpuobpeTeHre ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
Hay4YHOTO MMO3HAHUS, UCTIOJIb3yEeMbIX B OMOJIOTUH: HAOIOICHUS

Y ONMCAHUS )KUBBIX CUCTEM, IPOLIECCOB U SBJIEHUN; OpraHU3aluu
U TIPOBEACHUS OHMOJOTUYECKOTO OKCIEPUMEHTA, BBIJIBUIKECHUS
TUIIOTE3, BBIABIEHUS 3aBUCHUMOCTH MEXIY HUCCIENYyEMbIMU
BEJIMYMHAMH, O0OBSICHEHHS MOJTYYEHHBIX pe3yJIbTaTOB
u  GOpMYyIHUPOBAHMS BHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
TOHSITUH, TEOPHUI U 3aKOHOB.




- BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIC CBSI3H
U aKTyaJIM3UPOBATh 3a]1a4y, BBIJIBUTATh TUIIOTE3Y

€¢ pelICHHs, HaXOIUTh apryMEHTHl I JOKa3aTelbCTBa
CBOMX YTBEPXKICHHM, 3aJaBaTh IapaMeTpbl M KPUTCPUHU
peleHus;

- QHAJIM3WPOBATh IIOJIYYCHHBIC B XOJE PEIICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKU OIICHUBATH WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCJIOBUSX;
pa3pabarbIBaTh IUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIIN3a
UMCIOIINXCS MAaTePHAIBLHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYO

U MPAKTHYECKYIO 00JIaCTH )KU3HEICATCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE HJIEH,
MOJIXO/IBI U PEIICHUS

npeajaratb OpUIruHAJIbHBIC

I[MIP6 6. CchopMHUPOBAaHHOCTh yYMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApUOT U  DYKApHUOT;
OTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OHOreoleHO030B U HKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB M TPEBpALCHUS HHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO ¥ YHEPreTUUECKOTro 00MEHa, XeMOCHHTE3a, MUTO34,
Meii03a,  OIUIOAOTBOPEHHS,  Pa3BUTUS W PA3MHOMKCHHS,
WHIUBUTyaJIbHOTO Pa3BUTHsS OpraHu3Ma (OHTOreHe3a), 00phObI 3a
CYILLIECTBOBaHHME, €CTECTBEHHOIO O0TOOpa, BUA000pa3oBaHUS,
MPUCIIOCOOTICHHOCTH OpPraHU3MOB K cpele OOUTaHUS, BIUSHUS
KOMITOHEHTOB IKOCHUCTEM, AQHTPOIIOTEHHBIX ~ WM3MEHEHHH
B DKOCHCTEMax CBOEH MECTHOCTH,

KpYroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B Orocepe.

I[IP6 7. CdopMUPOBAHHOCTh YMEHHUS MPHUMEHSTHh IOTYYCHHbBIC
3HAHUS Ui OOBSCHEHHS] OMOJIOTMYECKHX IMPOLECCOB M SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEISHUH B MOBCEIHEBHOM KU3HU

C LIeTbI0 00ecneueHnst 6€30IaCHOCTH CBOETO 3/J0POBBS U 3/10POBbSI
OKpY’KaIOIIMX JIOAEH, COONIO/IEHUsT 30pOBOTO oOpa3a KHU3HH,
HOPM T'PaMOTHOTO MOBEICHUSI B OKPYXKAIOIIEH MPUPOIHON CPELE;

NOHUMaHWE  HEOOXOJUMOCTH  HCHOJBb30BAHUS  JIOCTHKEHUH
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pallOHAIBHOTO
IPUPOIONOIB30BAHUS.

[TP6 8. CdopmupoBaHHOCTH yYMEHHUsI pemiaTh OHOJOTUYECKHE
3a/1a4u, COCTABIISITh T€HOTUIINYECKUE CXEMbI CKPEIIMBaHUS

JUISL pa3HBIX THUIIOB HACIEIOBAaHUS TNPHU3HAKOB y OPraHU3MOB,
COCTaBJISITh CXEMbI IEPEHOCA BEIECTB U HEPIUU B IKOCUCTEMAX
(Tlenu mUTaHus, TUIIEBBIC CETH).

I[MP6 9. CdopmMupoBaHHOCTH yMEHHI KPUTHYECKH OIEHUBATH
nHpopMannio OUOJIOTUYECKOTO  COJAEPIKAHMSI, BKIIIOYAIOLIYIO
TICEBJIOHAYYHbIE 3HAHUSA W3 PA3IUYHBIX HCTOYHHUKOB (CpeacTBa

MaccoBoid  MHGOpMallMU, HAy4YHO-TIONMYJISIPHBIE MaTepuabl);
HMHTEPIPETUPOBATH ITUYECKUE ACIIEKTBI COBPEMEHHBIX
UCCIICIOBAaHUM B OMOJIOTMH, MEIMIMHE, OHOTEXHOJOTHH;




pOoOIIeMBI
OTHOIICHHIO K  HHM

paccMaTpuBaTh  INOOAJbHBIE  JKOJIOTUYECKHE
COBpEMEHHOCTH, (OpMUPOBATH IO
COOCTBEHHYIO MO3HIIHIO.

I[TP6 10. ChopMupoBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJOTHYECKOU
uHbOpMallMu M3  HECKOJIBKMX  HCTOYHUKOB,  I'PaMOTHO
MCIIOJIb30BaTh MOHITHHHBIN amnmapat OHOJIOTHH

OK 02.
Hcnonb3oBars
COBPEMCHHBIC
CpeICTBa MOUCKA,
aHaim3a

Y MHTEPIPETaluu
uHpopmanuu

U nH()OpPMAIOHHBIE
TEXHOJIOTHH IS
BBITTOJTHEHUS 32144
npodeccuoHanbHOM
JeSITeTbHOCTH

JInuHOCTHBIE pE3yJibTaThl [JOJDKHBI OTpa)kaTb B YAaCTH:
[EHHOCTH HAYYHOTO ITO3HAHMS:

-c(hOPMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH W OOIIECTBEHHOMN
IOPaKTUKM,  OCHOBAaHHOIO  Ha  JMaiore  KyJjbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MmecTa
B IIOJIMKYJIBTYPHOM MHUDE.

MertarnpenmMeTHble pe3yIbTaThl JOKHBI OTPAKATh:
OBnajieHne YHUBEPCAIbHBIMU yUYeOHBIMU MO3HABATENbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJaJeTh  HaBBIKAMU  TOJY4YeHHs]  HHPOpMAIUU
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYUIECTBIIATh MIOKCK, aHaJIn3, CUCTEMATH3ALNIO

U MHTEPIPETALNI0 HHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS;

- OLIGHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTh WH(OpMAINH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

I1P6 1. CpopmupoBaHHOCTH 3HAHUN O MECTE M POITU OUOIOTHH

B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOM TPaMOTHOCTH
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX MPOo0JIeM.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS HPHUMEHSTH IOJTYYCHHbIE
3HaHUS U1 OOBSICHEHUs] OMOJIOIMYECKHX IMPOLECCOB U SIBICHUH,
JUISL IPUHSTHS IPAKTUYECKUX PELICHUHN B IOBCETHEBHOM KU3HU

C Lienblo obecrieueHus: 6€30MacCHOCTH CBOETO 3/10POBbsI U 37J0POBbS
OKPY’KaIOIIMX JIIOJEH, COOJIIOJCHHS 340pOBOTO OOpa3a >KU3HU,
HOpPM T'PaMOTHOTO IOBEJCHMS B OKPY’KAIOLIEH MPUPOJHON CpEAE;
MMOHUMaHUE€  HEOOXOJMMOCTH  HCIIOJIb30BAHUS  JTOCTHXKEHUI
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ui palMOHAJILHOTO
MIPUPOAONOIB30BaAHUS.

I1P6 10. CopmupOBaHHOCTh YMEHHUH co37aBaTh COOCTBEHHBIE
MIMUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOM
UHPOpPMALIMM M3  HECKOJBKUX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUIHBIN arnmapar 6MoJ0ruu

OK 04. D¢ddextuBHO
B3alMOJIEICTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIM4YHOCTHBIE pe3yJibTaTbl HOJUDKHBI OTpPAXaTb B YaCTH:

[IEHHOCTH HAy4YHOTO TIO3HAHUS: OCO3HAHHWE IICHHOCTH
HAay4YHOW  JICSITENIIbHOCTH, TOTOBHOCTh  OCYILIECTBISATH
MIPOCKTHYIO u HCCJIEI0BATENbCKYIO JIeSITeIbHOCTD
WHJUBU]IyalIbHO U B TPYIIIIE.

MeranpeameTHbIe pe3yabTaThl JOJKHBI OTPaXkKaTh:
OBsnageHue YHUBEpCATbHBIMHU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

ITPG 5. IlpuobpeTeHne ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
Hay4YHOTO TO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHH: HAOIIOJICHUS H
ONMCAaHMS )KUBBIX CHUCTEM, MPOLIECCOB U ABJIEHUN; OPraHU3aluU U
MPOBEACHUSI  OMOJOTUYECKOTO  OKCIEPUMEHTA,  BBIJIBHIKEHUS
TUIIOTE3, BBIABIEHUS 3aBUCHUMOCTH MEXAY HCCIEIyEMBIMU
BEJIMYMHAMU, OOBSICHEHUS TIOJYICHHBIX PE3yJIbTaTOB

u  GOpMYyIHMPOBAHHUS BBHIBOJIOB C HCHOJIB30BAHUEM HAYYHBIX
MOHSITUHN, TEOPUI U 3aKOHOB




0) coBMeCTHasl I€SITEIIbHOCTD:
- IOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHHON
Y MHIUBHUIYAJILHON paOoTHI,

-  [puUHUMATh  [EeId  COBMECTHOH  JIeATelIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JIEUCTBUS

0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JICWCTBHUI,
pacrpefenarb pPOJM € YYETOM MHEHHUW Y4YaCTHUKOB

00CyKJ1aTh pe3yJIbTaThl COBMECTHOM pabOThI

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKpY’KaroIeu
cpenpl,
pecypcocOepexeHn
10, IPUMEHSATH
3HAHUS

00 U3MEHEHNH
KJINMATA, TPUHIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIEMCTBOBATH

B YPE3BBIYANHBIX
CUTYyalusx

JIn4HOCTHBIE pPE3yJbTaThl JOJKHBI OTpakaTb B YaCTH:
9KOJIOTUYECKOTO0  BOCIUTAaHHA: -  C(HOPMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIbTYPbl, IOHUMAHHUE BIUSHUS COLIMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

U COIMAIBHOU Cpe/bl, OCO3HAHWE TrI00albHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IJJAHUPOBAHUE U OCYILIECTBIICHUE ACUCTBUI B OKPYKaIOIEH
Cpele Ha OCHOBE 3HAHUA LEJNed YCTOMYMBOIO pPa3BUTHUS
YEJI0BEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYXaIoIlIei cpeae;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIE IKOIOTUIECKUE
MOCJIEACTBHS NPEANPUHUMAEMBIX JEHCTBUH, MPEIOTBPAILATh
UX;

- pacummpeHue
HaIPABJIEHHOCTH.
MertanpeaMeTHbIE Pe3yabTaThl JOJKHBI OTPakKaTh:
OsnaneHue YHUBEpCAIbHBIMHU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cOBMeCTHas JICSITEIIbHOCTD:

- TMOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOU
Y MHIUBHUIYyaIbHON paOoTHI;

MNPUHOCAIINX BpPCA

OIIbITa ACATCIBHOCTHU 3KOJOTrHYEeCKOM

- [IPUHUMATH enau COBMECTHOH JEATEIIbHOCTH,
OpraHU30BBIBATh u KOOPJIUHUPOBATh NENCTBUS
M0 €€ JOCTIDKEHUIO: COCTaBIATh IUIaH  JIEWCTBHI,

I1P6 5. IlpuoOpeTeHHe ONbITa MPUMEHEHHSI OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUS, UCIIOIb3yEeMbIX B OMOJIOTHUHU: HAOIIOICHUS

Y OIHCAHMS KUBBIX CHCTEM, MPOLIECCOB U SBJICHUI; OpraHU3allun
U TPOBEACHUS OHOJOTMYECKOrO OJKCIEPUMEHTA, BbIABUKCHUS
TUTIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY MCCIETyEMbIMU
BEJIMYMHAMU, OOBSICHEHHS MTOJIYY€HHBIX Pe3yJIbTaTOB

u (OpMYJIHUPOBaHUSI BHIBOJAOB C HCIOJIb30BAHHEM HAayUYHBIX
IIOHATHUH, TEOPUM U 3aKOHOB.

[TP6 6. ChopMupOBaHHOCTb YMEHHS BBIJACISTH CYIIECTBEHHBIC
NPU3HAKK  BHUPYCOB, KIETOK MPOKAPUOT U  IYKAPHUOT;
OJIHOKJICTOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTeo1IeHO30B U JKOCHCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEIIECTB U TPEBpAICHUsI HHEPTUU B KIETKe, (OTOCHUHTE3A,
TUTACTUYECKOTO ¥ YHEPTeTHUECKOT0 0OMEHa, XeMOCHHTE3a, MUTO34,
Melo3a,  OIUIOJOTBOPEHHUs,  pPa3BUTUSA U Pa3MHOXKEHWS,
WHIUBUAYATHHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 60pbhObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOI0 0TOOpa, BUIA000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHHs, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AQHTPOIIOTEHHBIX W3MEHEHU N
B 9KOCHCTEMAaX CBOEH MECTHOCTH,

KpyTroBOpOTa BEIECTB U MpEBpallleHue 3HepTrun B 6uocdepe.

I[MP6 7. CdopMUPOBAHHOCTh YMEHHUS MPHUMEHSTHh IOTYYCHHBIE
3HAHUS U1 OOBSICHEHHS OWOJOTHYECKUX MPOIECCOB W SBJICHHM,
JUISL IPUHATHS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW XU3HU
C 11eTbI0 o0ecnevyeHus 0€30MacHOCTH CBOETO 3/I0POBBS U 310POBbSI




pacupenensiaTb pojad € YYETOM MHEHUW YYaCTHUKOB
00CyXJ1aTh pe3yJIbTaThl COBMECTHOM pabOThI

OKpY’KaIOIIMX JIFOAEH, COONIONEHHsS 3J0pOBOTO o0Opa3za KHU3HH,
HOpPM T'PaMOTHOTO TMOBEJCHHS B OKPY KaIOUIe MPUPOAHOIN cpee;
MOHMMAHUE  HEOOXOIWMOCTH  HCIIOJIb30BAHUS  JTOCTHIKEHUI
COBPEMEHHOM OHOJOTHMH U OMOTEXHOJOTHH Ui palMOHAIBLHOTO
IPUPOIOTIONIB30BAHUS

I1K 2.2.
Opranu3oBbIBaTh
JIBHOKEHHUE
TPAHCIIOPTA,
obecreynBaTh
0€3011aCHOCTE
JBWOKEHUS HA
TPAHCIIOPTE U
pelaTh
npodeccuoHaIbHbIE
3a/1a4¥ MOCPECTBOM
IPUMCHCHUS
HOPMAaTHUBHO-
MIPABOBBIX
JIOKYMEHTOB.

- KJIaccu(UIMPOBATh ¥ aHAJIU3UPOBATh IPUYMHBI HAPYIIEHUS
0€30MacCHOCTH JIBUYKEHHSI HA aBTOMOOMIIBHOM TPAHCIIOPTE;

- BBIOMpATh ONTUMaJbHbIE PELICHUs IPU paboTax B yCIOBUAX
HECTAaHJAPTHBIX U aBaPUMHBIX CUTYyaIUI

- CUCTEMY yIOpaBlIeHUs 0€3011acCHOCTHIO
aBTOTPAHCIIOPTHBIX CPE/ICTB;
- HOpPMaTHBHO-TIPaBOBYIO 0a3y oOecnedeHus Oe30MacHOCTH

JBUKCHHSI HA aBTOMOOMJIBHOM TPaHCIIOPTE

JABHKCHU A

MK 3.1.
[InanupoBats 1
OpTraHU30BBIBAThH
paboty o
TPaHCIIOPTHO-
JIOTHCTUYECKOMY
00CITy>)KHBaHUIO B
cdepe rpy30BbIX
IIEPEBO30K.

- OHIpeacyATL YCIOBHA TICPCBO3KHU TPY30B PA3JIMYHBIX
KaTCFOpI/Iﬁ, B TOM YHMCJIC OITIAaCHBIX

- IpaBHJIa IEPEBO30OK TPY30B, B TOM YHCIIE OMACHBIX;
- TpeboBaHMsI K oOOecHeueHHI0 O€30MacCHOCTH IpU IEPEBO3KE
Ipy30B Ha 0COOBIX yCIOBUSIX




2. CTPYKTYPA Y COAEPKAHME OBIIEOBPA3OBATEJILHOM
JUCLUTLIJIMHBI

2.1. O0bemM yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bua yueOHoii padboThl O0bem B yacax
O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIJIMHBI 72

B T.4.

TEOPETUYECKUE 3aHATHS 47
IPAKTUYECKHUE 3aHSITUS 20
1a00paTOPHBIE 3aHATHS 5
OcHOBHOE coep:kaHne 60
IIpodeccnoHaILHO OPHEHTHPOBAHHOE CO/lep:KaHue (COlepKaHue 1
NMPHUHKJIAHOTO0 MOIYJIsSA)

IIpomeskyTounast arrectanus (1updepeHIupOBaHHbIN 3a4eT) 1




2.2. TEMATHYECKUM IJIAH U COJAEP)KAHUE YYEBHOM JJUCHUILIUHBI

O/1b.11 BUOJIOI'Us

HanMenoBanme Conepmaﬂlne Y4eOHOro MarepuaJjia (OCHOBHOE U HpO(l)eCCI/IOHaJIbHOU O6Lem dopmMupyemblie
OpPHEHTHPOBAaHHOE)", 1a00pPaTOPHbIE M MPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOIY./1b KOMIIeTeHIIUH
pa3/iesioB U TeM 4acos
(MpH HAJIMYYIH)
1 2 3 4
OcCHOBHOE co/Iep:KaHue
Pa3gen 1. buosorusi kak Hayka. 2KuBble CHCTeMbI H HX OPraHU3alMsA 2
Tewma 1.1. buonorust — | Coaep:xkaHue y4eOHOro MaTepHaJia 2
HayKa O KUBOU buonorus — Hayka o xuBo# npupoae. CBs3u 6M0OI0THU ¢ 0OLECTBEHHBIMU, TEXHUYECKUMHU U 1
npupoze. Meroasl JIPYTHMH €CTECTBCHHBIMU HayKaMu, Qriocodueid, penuruei, STUKON, SCTCTUKOW U MPABOM.
IIO3HAHUS )KUBOU Ponp Ouonorun B (QOpMHUPOBAHMHM COBpPEMEHHOW HayyHOW KapTuHbl Mupa. Cucrema
IIPUPOJIbI OMOJIOTHYECKHUX HAYK.
Metoabl MO3HAHUS >KUBOM MpHpObl (HAOMIOAECHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHUE, OK-02
KJ1accupuKalys, MoJIeIMpOBaHKe, CTaTUCTUYECKasi 00paboTKa JaHHBIX).
Tema 1.2. XKussle JKusele cucteMsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: 6uosnoruu. OTInyue )KUBBIX CUCTEM 1
CUCTEMBI U UX YPOBHM | OT HEOpraHuyeckoi npupoasl. CBoiicTBa OuocucTeM U UX pa3HOOOpasue.
OpraHM3alMH. YpoBHH OpraHu3aluu onocucrem: MOJIEKYJIIPHO-T€HETUYECKU, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOIMYJSILIMOHHO-BUJIOBOM, SKOCHUCTEMHBIH (O0MO - TEOlEHOTUYECKUil),
o6uochepHbIit
Pa3znen 2 Xumuveckuii COCTaB M CTPOEHHUE KJIETKH 10
Tema 2.1. llutonorus | Copep:kaHue y4eOHOro MaTepuaJia 10
— HayKa O KJIETKe. [uTonorus — Hayka o kierke. Kiierounast reopust — npumep B3auMoJeicTBus uaen 1 GpakTo 1
B HayYHOM IO3HAaHUU. MeTO/1bl U3yUeHUs KIETKH.
Knerka kak menoctHast >kuBas cucrema. OOmue NMpU3HAKU KJIETOK: 3aMKHYTash HapysKHas OK-01, OK-02,
MeMOpana, mosiekyJsbl JIHK kak renerudeckuii anmapar, cuctemMa CuHTe3a Oelka. OK-04




Tema 2.2. Tumsl
KJIETOK.

Tunbl  KkJeTok: dJykapuoThyeckas U Hpokapuoruyeckas. OCOOEHHOCTH  CTPOCHHSA
MPOKAapUOTHUECKOM KieTKW. Kierounas crteHka Oaktepuil. CTpoeHHE 3SYKapHOTHYECKOU
kJeTkd. OCHOBHBIE OTIMYUS PACTUTEILHON, )KUBOTHOW U rpuOHOM KieTkH. [ToBepXHOCTHBIE
CTPYKTYpbl KIIETOK— KJIETOYHAs CTEHKA, TJIMKOKalIuKc, ux (yHkuuu. [lnmazmaruyeckas
MeMOpaHa, ee CBOMCTBA M (DYHKITHH.

Tema 2.3. Opranousl
KJIETKH.

[utonnazma u ee opradHounabl. OgHOomMemOpaHHble opraHowabl kietku: OIIC, ammapar
l'onbpxu, nuzocombl. [loyaBTOHOMHBIE OpPraHOUAbl KJIETKH: MHUTOXOHJAPUH, IJIACTHUJIBI.
[IpoucxoxaeHnne MUTOXOHIpHM W TuiacTuA. Bumel mmactun. HemeMOpaHHBIE OpraHOUIBI
KJIIETKU: PUOOCOMBI, KJIETOYHBIH WEHTP, IEHTPUOJU, PECHUYKU, XKIYyTUKU. DyHKIUU
OpPraHouOB KJIETKU. BKitoueHus.

SAnpo — perynsatopHbslii neHTp kieTku. CTpoeHue sjipa: siiepHas 000J04yKa, KapuoluiazMma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBL. TpaHCIOPT BEIIECTB B KIETKE

JlabopaTopHoe 3ansaTHe Ne 1 «/3ydyeHue cTpoeHus KIIETOK paCTEHUM, IKUBOTHBIX U OaKTEepHii
110 ¢oTorpaduu U UX ONMKUCAHUE.

Tewma 2.4. Bupychl.

Hexnerounsie ¢popmsl xu3Hu — BUpYChl. Mcropust otkpsiTust Bupycos (. U. MBaHoBCKwHii).
OcoOeHHOCTH CTPOCHMS U JKU3HEHHOIO LMKJa BUpycoB. bakrepuodaru. bone3nu pacrenuii,
KUBOTHBIX M YE€JIOBEKA, BbI3bIBacMble BUpycaMu. Bupyc ummyHnoneduimra yenoseka (BUY)
— Bo30yutens CITM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM

Tema 2.5.
XMMHUYECKUN COCTaB
KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTHI: MaKpO3JEMEHTbl, MUKPO3JIEMEHTBHI.
Bona u MuHepanbHble BemiecTBa. DYHKUIMHU BOJBI U MHUHEpPAIbHBIX BEIIECTB B KIIETKE.
ITonnep:kaHue OCMOTHYECKOro OallaHc.

Tema 2.6. Benkn.

benku. CocraB u crpoeHue 0e1K0B. AMUHOKUCIOTEI — MOHOMEpPHI OenkoB. HesameHumble 1
3aMEHUMbIE aAMHHOKUCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOI
MOJICKYJIBI (TIepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XMUMHUYECKHE
cBoiicTBa OeskoB. bronornueckue GpyHKIUN OENKOB.

Tema 2.7. DepMeHTHI —
OHOJIOTUYECKUE
KaTaJanu3aTopPBI.

®epMeHThl — Ouosiornyeckue katanuzatopbl. CTpoeHue QepMeHTa: aKTHUBHBIM LEHTP,
cyoctparHas crnenuduunocts. Kodepmentsl. Buramunbl. Otianuus ¢(epMeHTOB OT
HEOpPraHMYECKUX KaTaJIu3aToOpOB.

JlaGopaTtopHoe 3ansitue Ne 2 «l3yueHue KaTaJMTHUYECKOM aKTUBHOCTH (EpPMEHTOB (Ha
IpUMepe aMIJIa3bl WK KaTaaas3bl)y




Tema 2.8. YrieBozsl. | YriieBoabl: MOHOCaxapusl (TII0K03a, pubo3a M J1e30KCHUprO03a), aucaxapuibl (caxaposa, 1
JIunuper. JIAKTO3a) M MosMcaxapuipl (Kpaxmall, TJIIMKOreH, Leiulrosio3a). buonorndeckue ¢yHKuum
yrneBonoB. Jlumuasl:  Tpurnuuepuasl, ¢dochomunuas, crepouabl. [ 'mapoduiabHO-
rusipodoOHbIe cBOMCTBA. bronornueckue GpyHkuu aunuaos. CpaBHEHHE YIIIEBOI0OB, OEIKOB
U JIMIIAJI0B KaK UCTOYHUKOB YHEPIHUH.
Tema 2.9. Hyxneunosbie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX KHCIIOT. 1
HyxneunoBble Crpoenue u Gpynkiun JJHK. Crpoenue u pynkunn PHK. AT®: crpoenue u GpyHKIuu
KHCJIIOTBHI.
Tema 2.10. IIpakTuyeckoe 3ansaTue Ne 1 «Iloctpoenne cxem NoJMHYKICOTUAHBIX enei — monekyn JHK u PHK» 1
Pasnea 3. ZKuzHenesiTeIbHOCTh KJIETKH 6
Coaep:xanue yueOHOro MaTepuaJia 6
Tewma 3.1. OOMmeH BeriecTB, WK METa00JIM3M. ACCUMMIIALUSA (IJIaCTUYECKUNH OOMEH) M JUCCUMMIISALIUS 1
OGMmeH BemecTs u (pHEepreTuyecKkuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca Metabonusma. Poib 3akoHOB
IIPEBPAICHUE COXPAHEHHUs BEIIECTBA M DHEPIMM B IIOHMMaHuUM MeTabonmsma. Tumbl oOMeHa BEIIECTB:
OHCPIHH B KJICTKC. aBTOTpOGHBIA U TereporpodHbid. Ponp ¢epmMeHTOB B OOMEHE BeUIeCTB M IMPEBpAICHUH
DEepMEHTBI.
SHEPrUM B KIIETKE.
Tema 3.2. OHepreTudyeckuii oOMeH B KieTke. Pacienienue BenecTs, BbIICIEHHE U aKKyMYJIMPOBaHUE 1
DHepreTH4eCcKuii SHEpIUuu B KJIETKe. DTalbl SHEpreTnyeckoro oomena. I'nukonus. bpoxenue u ero BUabIL.
OOMeH B KIICTKE. Kucnopoanoe okucienue, win KieTouHoe aAbixanue. OkucnurtensHoe pochopuarpoBaHue.
D¢ PeKkTUBHOCTD IHEPTETHUECKOTO OOMEHa
OK-01, OK-02,
OK-04
Tema 3.3. ®orocunre3. CeroBas u TemMHOBas (¢a3pl (oTocuHTe3a. Peakuuu QorocuHTesa. 1
[Inactuyeckuii oOMeH. | DpdexTuBHOCTL (oTOCHHTE3a. 3HaYeHHe (OTOCHHTE3a Ul HKU3HM Ha 3emie. BriusHue
yCIIOBUH cpefibl Ha (POTOCHUHTE3 U CIIOCOOBI MOBBIIIEHHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX
pacteHuil. XeMocuHTe3. XeMOCUHTE3UPYIOIIHNe OakTepuH. 3HaUeHHE XEMOCUHTEe3a /Il )KU3HU
Ha 3eMIie.
Tema 3.4. Peaknium wmatpuunHoro cuHreza. ['enermueckas wunpopmamus u JHK. Peamuzamus 1
buocuntes 6enka reHeTUYeCcKo nHdopmanuu B KiieTke. [ 'eHeTnueckuii Ko 1 ero CBOiCTBa.
Tpanckpunuuss — matpuusbiii cunte3 PHK. Tpancnsauus — OuocunTe3 Oenka. OTarbl
tpaHcisauuu. Konupoanue aMuHokucIoT. Ponb pubocom B GuocrnTe3e Genka
Tema 3.5. IlpakTueckoe 3ausitue Ne 2 «Pemenne 3aj1a4 Ha OnpeAesieHUue MOCIeA0BATEIbHOCTH HYKICOTHIOBY 1
Tema 3.6. IlpakTuyeckoe 3ansitue Ne 3 «Pemnienue 3a1a4 ¢ HCIOJIb30BAHNEM T€HETUYECKOTO KOJa» 1




Pasnea 4. PazMHokeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1. Coaeprxanue yueOHOro MaTepuaJia &)
@opMmsbl pasMHOXKEHHA | DOpMBI Pa3MHOKEHHUSI OPraHU3MOB: OECIIONIOE U TOJI0BOE. Buabl 0econoro pa3MHOKCHHS: 1
OpPraHHU3MOB JIeTICHUE HA/IBOE M MOYKOBAHHE OJTHO U MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHNE, BEr€TaTHBHOE
pa3MHOXeHue. VcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYCHHUE JJISl CEJIEKIIHH.
[Tosi0BOE pa3MHOKEHHUE, €70 OTIIMYUS OT OECIOIOrO.
Tema 4.2. Murto3s Kierounsnii mwki, WM JKW3HCHHBIM HHMKI KiaeTku. WHTepdasza m mmros. IIporeccsr, 1
npoTekaromue B uaTepdase. Perumkanus — peakuus marpuunoro cuaresa JJHK. Ctpoenne
XpPOMOCOM. XPOMOCOMHBIN HaOOp — KapuoTHl. JIUIUIOUIHBIN U TalNIOUAHBIA XPOMOCOMHBIC
Habopbl. XpoMmaTuiel. LUTOJIOTHMYECKHME OCHOBBI PA3MHOKEHUS W WHAWBHIYAIBHOTO
pa3BuUTHA OpraHu3MoB. Jlenenue kineTku —MuTto3. Ctaauu mutosa. [Iporeccsl, mpoucxoasiime
Ha pa3HBIX CTaausX MuTo3a. buomornueckuit cMbicin mMutosa. IIporpammupyemas rudesns
KJIETKU — aronTo3.
Tema 4.3. Meiios. Metiio3. Cramuu wmeito3a. [Ipormeccel, mpoucxonsmue Ha cragusx weiosza. [loBenenue 1 OK-01, OK-02,
xpomocoM B Meiioze. Kpoccunrosep. buonormueckuii cmpicai U 3HaYeHHE Meio3a. OK-04
I'amerorenes — mpouecc 00pa3oBaHusl IMOJIOBBIX KIIETOK y >KMBOTHBIX. IloyioBBIE Kene3bl:
CEMEHHHKU U AnYHUKU. OOpazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK — ramer (CrepMaTo30u,
AilleKIeTka) — crnepMaToreHe3 M ooreHe3. (OCOOEHHOCTH CTPOEHUS SIMIIEKIETOK M
cnepmato3onioB. OmnonorBopenue. [lapreHorenes.
Tema 4.4. NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHes). JTalbl 1
OMOpHOHaANIbHOE U SMOPHOHAIIBHOTO Pa3BUTUSl Yy IIO3BOHOYHBIX JKMBOTHBIX: JpoOJeHue, TIacTpyJssuus,
MOCTAMOPHUOHAIBHOE | OpraHOTeHE3.
pa3BuUTHE [ToctamOpHoHansHOE pa3BUTHE. THUITBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: MPsIMOE, HEMPSIMOe
ITO3BOHOYHBIX (MmunHOYHOE). BnusiHue cpeapl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIOCOOHBIE BBI3BIBAThH
KUBOTHBIX. BPO’KJCHHBIE YPOJICTBA.
Tema 4.5. Poct n paszButue pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHMS: JBOMHOE OIIOJOTBOPEHHE, 1
OmnTtorenes CTpPOEHHE CEMEHU, CTaJIUN Pa3BUTHSL.
IIBETKOBOT'O PacTEHUs
Pa3zpnen S. HaciiencTBEHHOCTh H M3MEHYHBOCTh OPraHU3MOB 14
Tema 5.1. Ilpenmer n | Copepaxanue y4eOHOro MmaTepuaJia 14
3aJ1auy FeHETHUKH. [Ipenmer u 3amaun reHETUKU. PONIb MUTONOIMK U SMOPHOJIOTUU B CTAaHOBJICHUU I'€HETHKU. 1
Bxnan poccuiickux M 3apyOeXHBIX YYEHBIX B pa3BUTUE TE€HETUKU. MeToabl T€HETUKU
(TMOpUIONOTUYECKUH, LUTOTEHETHYECKH, MOJEKYIsIpHO-TeHeTHueckuii). OCHOBHBIE OK-01, OK-02,
TeHEeTUYECKUE TOHATHUS. | eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIMBAHUM. OK-04




Tema 5.2. 3akoH

3aKOHOMEPHOCTH HACJIEJOBAHUS IPU3HAKOB, ycTaHOBJIeHHbIE . Menaenem. MoHorubpuaHoe

pacIieTUICHHS CKpelIMBaHue. 3aKOH €IMHOOOpa3usi THOpUIOB IEpBOro  mokojeHus. [IpaBwiio
MIPU3HAKOB. JOMUHUPOBaHMS. 3aKOH paclICIIeHUs MPU3HAKOB. [ MMoTe3a YuCTOTHI raMer.

[TonHOE M HETIOTHOE TOMUHUPOBAHHE.
Tema 5.3. 3akoH JluruOpuaHoe  CKpemiMBaHWe. 3aKOH  HE3aBUCHMOIO  HACIEIOBaHUSA  MPU3HAKOB.

HE3aBHCUMOI'0
HacJeI0BaHUs
IIPU3HAKOB

HI/ITOI‘GHQTI/I‘-IGCKI/IC OCHOBBI I[I/II‘I/IGpI/II[HOI‘O CKpCIIUBaHM.

Tema 5.4. IlpakTtuyeckoe 3ansaiTue Ne 4 PelmieHue 3amady Ha ONPEACIICHUE BEPOSTHOCTU BO3HUKHOBEHMS

HACJICACTBCHHBIX IIPHU3HAKOB IIpU MOHO- U

I[I/II‘I/I6pI/II[HOM CKpCIIMBaHNH, COCTABJICHUC TI'CHOTHUIIMYCCKHUX CXEM

CKpELIMBaHHUS.
Tema 5.5. AHanusupymomee ckpelmyBaHue. Vcnonap30BaHME aHAIUM3HUPYIOLIErO CKPEIMBAHUSA UL
AHanusupyrolee OIpeJIeJIeHUs] TEHOTHUIAa 0COOH.

CKpEILMBAHHUE.

Tema 5.6. IlpakTuyeckoe 3ausiTue Ne 5 Peiienue 3amady Ha ONpPEACIICHUE BEPOSTHOCTU BO3HUKHOBEHMS
HACJIECACTBEHHBIX MPU3HAKOB MPH MOJIUTUOPUIHOM M aHAJTU3UPYIONIEM CKPEIIUBAHUHU, COCTABICHUE T€HOTUITUYECKUX

CXEM CKpPCUIUMBAHUA

Tema 5.7.

CHGHJ’IGHHOC HACJICAOBAHUC ITPU3HAKOB. Pa6ora T. MopraHa 110 CUCINICHHOMY HACJICAOBAHUTIO

CuenieHHoe reHoB. HapynieHne crenieHus reHoB B pe3yibTaTe KPOCCHHIOBEpa. XpOMOCOMHAsI TEOPHS
HaCJIEJOBaHHE HACJIEICTBEHHOCTHU. | 'eHeTHYeCKHe KapThl.
MIPU3HAKOB

Tema 5.8. 'eneTnka
moJIa.

I'enetnka momna. XpOMOCOMHOe OIIpCACIICHUC I10JIa. AYTOCOMBI U TIOJIOBBIC XPOMOCOMBI.
I'omorameTHbIic U rereporaMCeTHbIC OPraHU3MBbI. HaCJ'IGJIOBaHI/Ie MMPU3HAKOB, CHCIIJICHHBIX C
I10JIOM

Tema 5.9. HpaKanecxoe 3ansaTue Ne 6 «Pemrenue 3aaa4 Ha CICIIIICHHOC C ITI0JIOM HACJICIOBAHUC»

Tema 5.10. IlpakTnueckoe 3ansTHe Ne 7 «Pemienue 3aa4d Ha ONpeIelIeHUE TPy KPOBU»

Tema 5.11.
Henacnencreennas
(MoauduKaoHHAs)
U3MEHUYUBOCTb.

JlabopaTopHoe 3ausitue Ne 3 «M3yuenne MoaupuKaIIMOHHOW W3MEHYHUBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOM.




Tema 5.12. Hacnencreennasi, Wid T€HOTHUIMYECKAas H3MEHYMBOCTh. KOMOMHATHBHAS H3MEHYHBOCT. 1

Hacnencreennas Meiio3 ¥ TIOJIOBOM MPOIECC — OCHOBA KOMOWMHATHMBHOW W3MEHYMBOCTH. MyTallMOHHAs

H3MCHYHUBOCTb. W3MEHUYUBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIe. YacTtoTa u
NpUYMHBI  MyTanui. MyrtareHHple  (QakToppl. 3aKOH TOMOJIOTHYECKHX PSIJAOB B
HacleacTBeHHoM u3MeHunBoctu H. M. BaBuiosa

Tema 5.13. I'enetuka uenoBeka. Kapuorun uenmoBeka. (OCHOBHBIE METOJbl TE€HETUKH 4YEJIOBEKa: 1

I'eHeTuka yeaoBeKa TrCHEATOTUYECKUN, OJU3HEIOBBIA, IMTOICHETHYCCKUN, OWOXMMHYECKUN, MOJICKYISIPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpEACIICHUE TeHOTHUIA: IMOJTHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIHMPOBaHKE, B TOM uucie ¢ nomoiisto [11[P-anamm3a. HacrienctBennsie 3a00ieBaHus
YEeJIOBEKA: TEHHbIE OO0Je3HH, OOJIE3HH C HACJIEICTBEHHOM MPEAPaCIIONOKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTHueckue U reHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[Ipunuunel  370poBOTO  O0pa3a JKU3HU, JAUATHOCTHKHU, NTPOYUIAKTUKA U JICUCHUS
TeHeTUYECKUX  Oone3Held.  Meauko-reHeTH4ecKoe  KOHCYJIbTHpPOBaHHE.  3HA4YCHHE
MEJIUIIMHCKOM TEHETUKM B TIPEIOTBPAIICHHMH W JICUCHUH TCHETHYECCKUX 3a00sIeBaHU
YyeJIoBeKa

Tewma 5.13. lIpakTudeckoe 3ansaTne Ne 8 «CocTaBieHre 1 aHAJIU3 POJOCIOBHBIX YEIOBEKA 1

Pa3nena 6. DBoromuoHHAA OHOJIOTHS 7

Tema 6.1. Coaep:xaHue y4eOHOro MaTepuaJia 7

[Ipeanoceuiku [IpeanochuiKky BOSHUKHOBEHUS HBOIIOLIMOHHON TEOPUU. DBOJIIOIIMOHHAS TEOPHSI U €€ MECTO B 1

BO3HHUKHOBEHUS Ouosornu. BrusHUE SBOJIOIMOHHONM TEOPUM HA pa3BUTHE OWOJIOTMM U JPYTUX HayK.

SBOIIOIIMOHHON CBueTenbCcTBa BOIIOINH. I1aneoHTon0THYECKUE: TTOCISA0BATSILHOCTD MOSBIICHUS BUIOB B

TEOPHH. MaJCOHTOJIOTUYECKON JIETOTMCH, TiepexoaHbie ¢GopMbl. buoreorpaduueckue: cXO0ICTBO U
paznuune dayH U Grop MaTepuKOB U OCTPOBOB. DMOPHUOIOTHUECKHE: CXOACTBA U PA3TUUUS
SMOPHOHOB Pa3HBIX BUJIOB MO3BOHOUYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, OK-01, OK-02,
aHAJIOTUYHBIC, PYIUMEHTApHbIE OpraHbl, AaTaBU3MBL. MOJNEKYISIPHO-OMOXUMHYECKHE: OK-04
CXOJICTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJIMUYECKUX MyTeHl y BCex
YKUBBIX OPTAaHU3MOB.

Tema 6.2. OpomononHass Teopuss Y. Jlapuna. IIpennochUlkKM BO3HMKHOBEHHS JIapBUHHM3MA. 1

OBOJIOIHOHHAS JIBroKymme Cuiabl DBOJIONMUU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHUE TpHU

teopus Y. Jlapeuna. OTPAaHUYEHHOCTH PECYPCOB, HEOMpenelI¢HHass W3MEHUHMBOCTh, OOph0a 3a CYIIECTBOBAHHE,
€CTeCTBEHHbIN 0TO0p). CunTeTHuecKas Teopus 3Bomonuu (CTI) u e€ 0OCHOBHbIE MOTOKEHHUSL.

Tema 6.3. MukposBosntonus. [Tonynsiiusa kak eIMHUIA BUAA U YBOJIFOLIHH. 1

MuxkposBonronus

JlaGopatopHoe 3ansiTHe Ne 4 «CpaBHEHUE BHJIOB 110 MOP(HOIOTHUECKOMY KPUTEPHIO»




Tema 6.4. JIBuxymiue

JIBrkyne cuiibl ((pakTopbl) SBONIONMH BHIOB B Npupojae. MyTarMOHHBIA Ipolece |

CHUJIBI (dakropser) | koOMOMHATHBHAS HM3MEHUMBOCTH. [lomymnsuuoHHble BONHBI U Apeid reHoB. M3omsuus u
3BOJIIOLIAH. MUTpaLus.
Tema 6.5. EcrecTBeHHbIi 0TOOP — HamnpaBisomuid GakTop 3BoMoUA. DOPMBI €CTECTBEHHOT'O 0TOOpA. 1
EctectBennsbiii oroop. | IIpakTHyeckas padora Ne 9 «OnpeneneHne HCKyCCTBEHHOIO U €CTECCTBEHHOTO 0TOOpa»
Tema 6.6. [TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Botouuu. [IpuMeps! npucnocobieHuil y 1
[IpucnocobneHHocTs | opranu3smMoB. ApoMopdo3sl U uanoagantauuud. Bua u BupooOpazoBanue. Kputepuu Buaa.
OpPraHHU3MOB Kak OcHoBHBIE (HOPMBI BHI000pa30BaHU: TeorpaduecKoe, IKOJIOrHIECKOe
pesynbtar 3Bontouuu. | [IpakTuyeckas padora Ne 10 «Omnpenenenue apomMopd030B, HANOAAANTALMHN U JEeTeHepaluii
Y paCTUTENIbHBIX U )KUBOTHBIX OPIraHU3MOBY
Tema 6.7. MaxkposBomtorusi. Dopmbl  IBoMOLMU:  (PUIIETHYECKAsi, WBEPreHTHAas, KOHBEPreHTHas, 1
Makpo3Bosronus napajuienbHas. HeoOpaTuMoCTh SBOTFOINH
IIpakTHyeckas padora Ne 11 «/[uBepreHuus 1 KOHBEPreHIUS»
Pasnes 7. Bo3HMKHOBeHMe M pa3BUTHE KU3HHM Ha 3eMiie 6
Tema 7.1. Coaep:xxanue yueOHOro MaTepuaJia 6
3apoxxaeHue JloHayuHble TNpPEACTaBIEHUS O 3apOXKJIEHUU >KU3HU. HayuHble rumore3pl BOZHUKHOBEHHUS 1
XKuzHn. KHU3HHM Ha 3emuie: abuoreHe3 M MaHCIepMus. XuMHUYecKas 3BoJtoLUs. AOMOTEHHBIN CHHTE3
OpraHMYECKHUX BEUIECTB U3 HEOPraHMYEeCKHX. OKCIHEPUMEHTAIbHOE MOATBEPXKICHUE
XAMHAYECKOH HBONIIONMH. HavanbHble 3Tamsl OuMosiormyeckod sBoronmu. I umoreza PHK-
Mupa. PopMupoBaHHE MEMOpPaHHBIX CTPYKTYp W BO3HHMKHOBEHHE MNpoTOkiIeTKH. [lepBbie
KJIETKH U UX 3BOJIIOLHA. DOPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.
Tema 7.2. Pa3Butue Pa3BuTHe xu3HM Ha 3emiie 1o 3pam U nepuonam. Karapxei. Apxelickas U IpoTEpO30MCKas 1 OK-%IIZ_%E-OZ'
YKUA3HU opbl. [laneosolickass spa U e€ mnepuoabl: KeMOPHICKUI, OpIOBUKCKHUNA, CHIIypPUHCKHM,
JI€BOHCKHM, KAMEHHOYTOJIbHBIN, NEPMCKUA. Me3030McKas opa U €€ MEepUOAbl: TPUACOBBIN,
IOpCKUii, MenoBoW. KaitHo3olckas »pa W €€ Nepuojbl: MaJeOreHOBBINA, HEOTCHOBBINH,
AHTPONOTEHOBBIA.
Tema 7.3. CucreMa OpraHMYeCKOro Mupa Kak OTpa)k€HHe 3BOJIONUUA. OCHOBHBIE CHUCTEMATHYECKHE 1
Cucrema Ipynnbl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa U IeoJOTMYecKUX IpoueccoB. OCHOBHBIE

OpraHn4e€CcKoro Mupa.

ATarbl BOJIIOIMH PACTUTENIHHOTO U )KUBOTHOT'O MUpa. ApoMop(d03bl y paCTEHUH U JKUBOTHBIX.
IlosiBiieHUe, pacuBET U BBIMUPAHUE IPYIII JKUBBIX OPraHU3MOB.




Tema 7.4. OBonronusl  4einoBeKa. AHTpPONOJOrMs Kak Hayka. Pa3Burue IIpencTaBiIeHHH O 1
[Ipoucxoxnenue MIPOUCXOXKACHUM 4YelloBeKa. MeTronbl M3ydeHMsl aHTpororeHeza. CXOoICcTBa M pa3iuyus
YeJI0BeKa — 4elloBeKa U IKUBOTHBIX. CHCTEMaTH4eCKOE II0JIOKEHHE 4YesoBeKa. JIBMXKyIIMe CHJIB
AHTPOIIOT€HE3 (pakToper) anTpomorene3a. HacnencTBeHHas HM3MEHYMBOCTh U €CTECTBEHHBIA OTOOD.
OOmecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH TPyAad, MBIIIJICHUE, pEYb
Tema 7.5. OCHOBHBIE CTaAMM W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJONMMUTEKH, YeEIOBEK YyMeElbli, 1
OcHoBHBIE craguu | YesoBek mpsMOXOIdiinii, YermoBek HeaHAEpTalIbCKHUil, YEIOBEK pa3syMHBI COBPEMEHHOTO
HBOJIIOLIMM YelloBeka | Tumna. HaxoJku McKomaeMbIX OCTaHKOB, BpeMsl CyIIECTBOBAHUS, 00JIACTh PacpOCTPAHEHUS,
00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OPYAHUS.
Tema 7.6. Yenoseueckne pacel. OCHOBHBIE OOJBIIME pachl: €BPONEOHAHAs (EBpasHiicKas), HErpo- 1
YenoBeueckue pachl. | aBCTpalionHas (9KBaTOpHallbHAs), MOHTOJIOMAHAS (a3uaTCKO-aMepuKaHcKas). UYepTsl
MPUCIIOCOOJICHHOCTH TPEICTABUTENCH YENOBEUYECKUX pac K YCIOBHSM CYIIECTBOBAHUSI.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma
Pazjen 8. Opranusmsbl u oKpyzKaonias cpeaa 4
Tema 8.1. Coaep:xaHue y4eOHOro MaTepuaJia 4
DKoJorus DKOJIOTHS KaK HayKa. 3a/1auyd U pa3ziesibl 3KOJIOTHH. MeTOobl 3KOJIOTMUECKUX HCCIIEJOBAHUN. 1
KaK HayKa. DKOJIOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpenbl oOUTaHUS OpPraHU3MOB:
BOJIHAs1, HA3€MHO-BO3/lyIIIHAsI, [IOYBEHHAs!, BHY TPUOPraHU3MEHHas1. DKOJIOrnuecKue (pakTophl.
Knaccudukanms sxonorndeckux GakTopoB: aOMOTUYECKHE, OMOTHYECKHE U aHTPOIIOTEHHBIE.
JlelicTBUE SKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.
Tewma 8.2. IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepKAHNE (COMePKaHUe PUKJIATHOTO 1
AOGuotuueckue MOIYJIs1) - -
(bakTopsbI. AbGuotnyeckue  QakTopel:  CBET, TeMIepaTypa,  BIaXHOCTb.  DOTOmepuoau3M. %If(_(())if %If(_%%
[IpucnocoOnenuss OpraHu3MoB K JEHCTBHIO abMOTHuYecKUX (akTopoB. buonormueckue HK,.2.2
PUTMBI. IIK.3.1
IIpakTnyeckoe 3ansiTue Ne 12 «BnusHre npon3BoICTBEHHBIX (PaKTOPOB Ha OPraHU3M
YeJI0BEKay
Tewma 8.3. buortnueckue paxktopsl. Buasl 6M0THYECKUX B3aUMOIEHCTBUN: KOHKYPEHIUS, XUIITHUYECTBO. 1
buornueckue [Tapazutusm, MyTyanu3m, KOMMEHCAINU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), AMEHCAIIU3M,
(bakTopHI. HEeUTpanu3M. 3HaYeHHUE OMOTHYECKUX B3aUMOJCHCTBUMN JIJISi CYIIECTBOBAHUSI OPTraHU3MOB B
MPUPOJHBIX COOOIIECTBAX
Tewma 8.4. DKOJIOTHYECKHE XapaKTepUCTUKU monyisuuu. OCHOBHBIE TOKa3aTeNd TMOMYJISLUU: 1
DKOJI0rH4ecKue YHUCJIEHHOCTh, IUIOTHOCTh, POYKIAEMOCTh, CMEPTHOCTb, NPUPOCT, MUrpauus. JlMHamuka
XapaKTePUCTUKU YUCJIEHHOCTHU MOIMYJISIIUU U €€ perysiuu

TMOMYJISIIHU N

IIpakTnueckoe 3ansaTHe Ne 13 « IToacuér niI0THOCTH NONYJISIMNA Pa3HBIX BUJOB PACTEHUN»




Pa3zgen 9. Coo01iecTBa M IKOJOTHYECKHE CHCTEMBI

OK-01, OK-02,
OK-04, OK-07
I1K.2.2
I1K.3.1

Tema 9.1.

Coo0mrecTBa
OpPTraHHU3MOB,
9KOCUCTEMBI

Coaep:xanue y4eOHOro MaTepuaJia

Coo0m1ecTBo opranu3mMoB — OuoteHo3. CTpyKTypbl OMOIIeHO3a: BUIOBAsI, IPOCTPAHCTBEHHAS,
tpoduueckas (mumiesasi). Buabi-nomuHaHThl. CBS3U B OHOIEHO3€. DKOJIOTHYECKUE CHCTEMBI
(axocuctemsl). [lonsTre 06 sxocucreMe u O6uoreoneHo3e. OyHKIMOHAIbHbBIE KOMIIOHEHTHI
9KOCHUCTEMBI: MMPOAYLIEHTbI, KOHCYMEHTHI, peylieHThl. KpyroBOpoOT BEIIeCTB U MOTOK SHEPTUU
B sKocucteme. Tpodudeckue (MUIIEBbIE) YPOBHH 3KOCHUCTEMBI. [IuIleBbIe LU U CETH.
OcHOBHbIE MOKa3aTeNU 3KOCUCTEMBI: OMoMacca, MPOAYKLHUSA. DKOJIOIMUECKHUE MUPaMUIbI:
MPOIYKINH, YUCTICHHOCTH, OroMacchl. CBOMCTBA IKOCUCTEM: YCTOMYUBOCTD, CAMOPETYIISALIUS,
pasButue. Cykueccust

IIpakTuyeckoe 3anaTue Ne 14 «CocTaieHue cxem rnepeadyu BEIecTB U SHEPTUuu 110
LIETISIM TUTAHMUSI B IPUPOJHOM SKOCUCTEME U B arpOIICHO3E.

Tema 9.2.
[IpupoaHbie
9KOCUCTEMBI

[Ipupoanbie HSKOCHUCTEMBI. JKOCHUCTEMBI peK U 03&p. OKOCHUCTeMa XBOWHOTO WM
IMAPOKOJIUCTBCHHOT'O Jieca. AHTpOHOFCHHI)IC OKOCUCTEMBI. AI‘pOC‘)KOCI/ICTCMI)I.
YpbookocucrteMbl. buonornueckoe u  XO3SIMICTBEHHOE 3HAUYE€HHWE AarpodKOCUCTEM H
ypboskocucteM. buopaznoobpazue kak (axtop yctoWumBocTH 3KOocucTeM. CoxpaHeHue
OHMOJIOTHYECKOr0 pa3HooOpasust Ha 3emiie

Tema 9.3.
buocdepa —
riaodannHas
JKOCHCTEMA 3eMITH

VYuenue B. U. Bepnazackoro o 6uocdepe. I'panuiipl, coctaB u ctpyktypa Ouocdepsl. XKusoe
BemiectBO M ero (QyHkiuu. OcobeHHOCTH OHOChepbl Kak T100aJbHOM 3KOCHCTEMBI.
JluHamuueckoe paBHOBecMe M oOpaTHast cBsizb B Ouocgepe. Kpyrooporsl Bemects u
OMOTeOXMMHYECKHE LHUKIbI DJJIEMEHTOB (yriepoaa, aszoTa). 30HaIbHOCTH OHOc]epsl.
OcHoBHbIE OMOMBI CYLIN

Tema 9.4.
Bimsane
AHTPOIIOT€HHBIX
(bakTOpoB Ha

ouochepy

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEP:KaHue (COAEPKAHNE MPUKJIATHOTO MOYJIs1)

UYenoseuectBo B Onochepe 3emin. AHTpomoreHHble n3MeHeHus B Ouocdepe. [modanpHbIE
sKosioruueckue mpobaembl. CocyliecTBOBaHME NPUPOAbI M yenoBeuecTBa. CoxpaHeHUe
Ouopa3zHoOOpa3usi Kak OCHOBa ycroiiumBocTd Ouoceprl. OcHOBa palnMOHAIBHOTIO
yTpaBJIeHUS IPUPOIHBIMH PECYPCAMU U UX HCTIONIb30BaHMe. JloCTHKeHUsI OMOJIOTHH U OXpaHa
NIPUPOABI

Tema 9.5. IlpakTnueckoe 3ausitue Ne 15 «OTX01b1 TPOU3BOICTBA»

Tema 9.6.
Bnusaue comuaibHO-
HKOJOTHUIECKUX

IIpodeccnonaibHO OPUEHTHPOBAHHOE COJeP:KaHue (COAePKAHNE TPUKJIATHOTI0 MOYJIs1)

310poBbe U ero cocTaBisitonIre. PakToPbl, MOJOKUTEIFHO W OTPHUIIATEIEHO BIUSIONINE HA
opranu3M 4enoBeka. [IpoOrema TEXHOTEHHBIX BO3ACUCTBUI Ha 30POBBE YeIOBEKa
(2JIEKTpOMArHuTHBIC TIOJIsI, OBITOBAas XWMUsS, HM30BITOYHBIC NIYMBI, paaviaus #u T.I1.).




¢akTopoB Ha
3JI0POBBE YETIOBEKA

Apnanrtanus opraHuzMa ueinoBeka K (akropaMm okpykaromiei cpenpl. [TpuHIMIBI
(bopmupoBaHus 310poBhecOeperaronero noseaeHus. Guznyeckas akTUBHOCTb U 3/10POBbE.
buoxumuueckre acieKThl pallMOHAIbHOIO TUTAHMUS

Tema 9.10. JladopaTopHoe 3ansitue Ne 5 «BiusiHue abuotnyeckux (GakTOpoB Ha YeIOBEKa» (B KaUeCTBE TPUTTEPOB, 1
CHIDKAIOIIUX paboTOCIIOCOOHOCTH, CIOIB30BAThH YCIOBUS OCYIIECTBICHUS TPOPECCUOHATBHOM IEATEIILHOCTH: IIIyM,
TeMIeparypa, buznyeckas Harpy3Ka u T.11.)
Pasnen 10. Cesiekuusi Oprann3mMoB, OCHOBBI O0HOTEXHOJIOTHH 5)
Tema 10.1. Coaeprxanue yueOHOro MaTepuaJia &)
Cenexuus Cenekuus Kak HayKa M MpOLECC. 3apOXKICHUE CEJICKIUM U JoMecTukanus. Yuenue H. W. 1
KaK HayKa u nnpouecc | BaBunoBa 0 HeHTpax MHOrooOpasusi U HPOMCXOXKJEHUS KYyJIbTYpPHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COPT, IOPOJIa, MITAMM.
Tema 10.2. CoBpeMeHHbIE METObI CelIeKIIH. MacCOBbIN U MHAUBUIYaJIbHBIA OTOOPHI B CENEKITUN 1
CoBpemeHHbIE pacTeHuii u KUBOTHBIX. OLleHKa 3KCTephepa. bIn3KopocTBEHHOE CKpEIUBAHNUE —
METO/IbI CEJIEKIIUU. uHOpuuHT. Yuctas nunus. CKpenuBaHue YUCThIX TUHUH. ['eTepo3uc, umm rubpuaHas cuma.
Heponcteennoe ckpemuBanue — ayropuaunr. Otaanénnas ruopuan3anus u e€ yCrexu.
HckyccTBeHHBIN MyTareHe3 U MoJdy4YeHHe MONUIIOUI0B. JlocTHKEHHS CeNeKIUN PacTeHUH, OK-01, OK-02,
KUBOTHBIX U MUKPOOPraHU3MOB OK-04, OK-07
Tema 10.3. buorexHonorust kak oTpacip NpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3JAAHUA 1 K22
OcHoBBI pexombunanTHOU JIHK m Tpancrennsix opranusmoB. Kierounas unnxenepus. Kierounsle HK. 3'1
OMOTEXHOJIOTHH KYJbTYPBI. MukpoxkJioHaJIbHOE pa3MHOXKEHUE pacTeHuid. Knonuposanue o
BBICOKOIIPOYKTUBHBIX CEJIBbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE U ITHUECKUE
npo6aembl. 'MO — reHeTHuecKu MOAM(PUIMPOBAHHBIE OPTaHU3MBbI
Tema 10.4. IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE COJIeP:KaHNE (COAePKaAHME TPUKJIAHOTO MOIYJIs)
buorexnonorun OcHOBHbIE HaNpaBJICHUSI COBPEMEHHON OMOTEXHOJIOTHH B MPOPECCUOHANBHOMN AESITETbHOCTH 1
B JKM3HU M Ipodeccur | denoBeka. MeTo bl OnoTexHonoruu. OObeKThl OMOTEXHOIOTHU. ITHKA OHOTEXHOJIOTHUECKUX
U TEeHETHYeCKUX JIKcnepuMeHToB. IlpaBuna mnoucka W aHaiu3a OHMO3KOJIOTMYECKOU
uH(pOpMAaIIUY U3 pa3IUYHbIX UCTOYHUKOB (Hay4yHas U yueOHO-Hay4Has JIMTepaTypa, CpeicTBa
MaccoBoM nHpopmaIuu, cetb IHTEpHET U n1pyrue)
Tema 10.5. IIpakTuyeckoe 3ansitue Ne 16 Keiicel Ha aHanu3 nHbopMaUK O HAYYHBIX JOCTHXKEHHUAX B 00JacTH 1
TeHETUYECKUX TEXHOJIOTHil, KIIETOUHON MHKEHEPUH, MUILEBbIX OMOTEXHOIOT .
Pa3nen 11. Pemenne KeiicoB B 001aCTH 0MOTEXHOJIOT A 6 OK-01, OK-02,
IIpodeccnonanbHO OPHEHTHPOBAHHOE CO/lep:KaHNe (CoAepKaHUe NPUKJIATHOIO 1 OK-04, OK-07
MOIYJIs1) I1IK.2.2




Tema 11.1. Pa3BuTHE IPOMBIILIEHHON OMOTEXHOJIOTUI U €€ NPUMEHEHNE B XXM3HU YEI0BEKA, IOUCK U IK.3.1
brotexHomornu aHanu3 MH(OpPMAIUK U3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas U ydeOHO-Hay4YHas JUTeparypa,

B NPOMBINITICHHOCTH cpencTBa MaccoBoi nHGpopMaluu, cetb UHTepHET U ApyTHe)

Tema 11.2. lIpakTudeckue 3ansaTus Ne 17/1 Keiicel Ha aHanu3 nHGpOpMaUK O pa3BUTHUN MTPOMBIILUICHHON 1
OMOTEXHOJIOTHH (T10 MUHU-TPYIITIaM).

Tema 11.3. Ipaktuueckue 3anHaTuss Ne 17/2 Keiicel Ha aHanu3 MHOOPMAIMM O Pa3BUTHHU TNPOMBIIUICHHON 1
OMOTEXHONOTHH (10 MUHU-TPYIIIIAM).

Tema 11.4. Ilpaktuyeckoe 3ansaTue Ne 18/1 3ammra Keiica: mpeacTaBlieHHE pe3yJbTaTOB PEHICHUSI KEHCOB 1
(BBICTYILJIEHUE C NTPE3EHTALUEH )

Tema 11.5. IlpakTnyeckoe 3amsitme Ne 18/2 3ammra Keiica: mpeicTaBlICHHE pE3yJbTATOB PELICHUS KEWCOB 1
(BBICTYILJIEHUE C NTPE3EHTALUEH )

Tema 11.7. llpomexyTounas arrecranus (1uddepeHIMPOBaHHBIN 3a49€T) 1
Bcero: 72




2. YCJOBUS PEAJIM3AILIMA YYEBHOM JUCIHUIIJIMHBI

3.1. TpeGoBaHusi K MHHUMAJIBHOMY  MATE€pPHAJbHO-TEXHHYECKOMY
o0ecrneuyeHu10

Peanu3arus yaeOHOM TUCIUIUIMHEBI TPEOyeT HATNYHsI y4eOHOro KaOnHeTa —
OHMOJIOTHH U XUMHHU.

O6opynoBanne y4eOHOMN ayTUTOPHH:

MIOCaJI0YHBIC MECTa IT0 KOJIMYECTBY CTYJICHTOB;

pabouee MecTo mperoaaBaTeIs;

KOMITJICKTHI YU4eOHO-HATJISTHBIX TIOCOOMH 110 pa3jeiiaM JTUCIUTLINHEI,
y4eOHO-METOIMYSCKUIA KOMILICKC;,

TEXHUYECCKUE CPEJICTBA OOYUCHUS:

KOMITBIOTEP C JTUIICH3UOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM,

IIPOEKTOP

3.2. UudopmannoHHoe odecnieyeHne 00ydeHust
IlepeyeHns pekomMeHayeMbIX y4eOHBbIX M3a1anni, UHTEepHeT-pecypcos,
JAOIOJHUTEJIbHOMN JIUTePaTypbl

OCHOBHBIE HCTOYHUKU:

1. AradonoBa U.b., Kamenckuit A.A., Cuornazos B.W. buonorus. bazoBslii
ypoBenb. CIIO. YuebOnuk. 10 — 11 kiacc: 6a30Bbii ypoBeHb: yueOHUK — MOCKBa:
IIpocemnienue, 2025.

I[OHOJ'IHHTCJ'H)HI)I@ HNCTOYHHNKH:

1. Mumakosa, B. H. buonorus. 10 ki.: MeTogudeckoe mocodue K ydeOHUKY
. b. Aradonosoii, B. . CuBornazosa «buonorus. 10 kmacc. ba3oBbiii
ypoBenby» / B. H. Mumakosa, 1. b. Aradonosa, B. 1. CuBornazos. — M.:
Hpoda, 2022. — 208 c. — (Poccuiickuii y4eOHUK).

2. MumakoBa, B. H. buonorus. 11 ki1.: MeTonudeckoe mocodoue K yaeOHUKY
. b. Aradonosoii, B. . CuBornazosa «buonorus. 10 kmacc. ba3oBbiii
ypoBenb» / B. H. Mumaxkosa, . b. Aradonosa, B. 1. CuBormnazos. — M.:
Hpoda, 2022. — 208 c¢. — (Poccwuiickuii yaeOHHK).



4. KOHTPOJIb M OLIEHKA Pe3YyJIbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM

KonTponb 1 o1eHKa pe3yabTaTOB OCBOCHHS 00IIe00pa3oBaTeIbHON AUCIUILITUHBI
pPacKphIBAIOTCS  4Yepe3 JIUCUUILIMHAPHBIE
dbopMupoBaHre OOIIMX U MPOPECCHOHATBHBIX KOMITETEHIIUH 10 pa3zenaMm U TeMam

AUCHUIIIMHBI

cojiepKaHusl y4eOHOTO MaTepurania.

pE3yJIbTaTHL,

HaIpaBJICHHLIC

JBIKEHUS HA TPAHCIIOPTE U
pemmaTh npodecCHOHATLHBIE
3aJ1a4¥ II0CPEACTBOM IIPUMEHEHUA
HOPMAaTHBHO-IIPaBOBBIX
JIOKYMEHTOB.

[IK 3.1. IInmanupoBats u
OpraHHU30BbIBATH paboTy MO
TPaHCIOPTHO-JIOTUCTUYECKOMY
00CITy’KHBaHHIO B chepe rPpy30BBIX
[IEPEBO30K.

Pasgmen 4, 10, 11

Kox v HanmenoBanue Pa3znen/Tema THun oeHOYHBIX
(popMupyeMbIX KOMIIETEH U MepOonpHUATHI
OK 01. 1 Beibupatb criocoOsI Pasgen 1 -3, Y CTHBIN U MMCEMEHHBIT

peuieHus 3aga4 Pasgen5-9, OoIIpocC

PO eCCHOHANBHOI NCSTENBHOCTH | Pasyen 11 TectupoBanue

MPUMEHHUTENIBHO K PA3IHYHBIM [IpakTnueckue paboTHI

KOHTEKCTaM. JlaboparopHsie pabOTHI

Pabota Ha

OK 02. Ucmonb30BaTh Pazgen 1 -3, MH(OPMALIMOHHO-

COBpPEMEHHBIE CPEJICTBA TIOUCKA, Paznen 5 - 9, METOIMYECKOM IOPTae

aHaM3a v MHTEPIIpeTaluu Paznen 11 MOODLE

uH(opManuy U HHPOPMALUOHHbIE PeleHne NPakTHKO-

TEXHOJIOTHH AJIsl BBITIOJTHEHUSI OPHEHTHPOBAHHBIX

3a71a4 1podeccHoHaNbHOM 3a1aHHiT

ACATEIILHOCTH Pemrenue keiicos
n¢pepeHIpPOBaHHbIH

OK 04. DddextrBHO Pazmen 1 -3, iq%)? penip

B3aUMOJICHCTBOBATH U PabOTaThH B Paznen 5 - 9,

KOJIJIEKTHBE 1 KOMaH[e Paznen 11

OK 07. CopneiicTBOBaTH Pazmen 1 - 3,

COXPaHEHHIO OKpYKarome cpeabl, | Pasmen 5 - 9,

PecypcocOepeReHNIo, IPUMEHSTE | Pasnen 11

3HaHUs 00 U3MEHEHUH KIIMMaTa,

MIPUHILIUIIEI OEPEKIINBOTO

MPOU3BOJCTBRA, 3H(HEKTUBHO

JIECTBOBATh B UPE3BbIUAHBIX

CUTYyauusx

[1K 2.2. Opranu3oBbIBaTh Pazmen 1-3,

JIBHOKEHHE TPAHCIIOPTA, Pazmen 5 - 9,

obecnieunBaTh O€301aCHOCTh Pasnen 11
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