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1. MACIHOPT PABOYEM [TPOI'PAMMbBI YYEBHOM JUCHUITIINHBI
Buojgorus

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMmmbl

Pabouas mporpamma y4ueOHOW AUCHUIUTUHBI «OUOJIOTHS) SBISETCS YaCThbIO OCHOBHOMU
npodeccuoHaIbHON 00pa3zoBaresbHON mporpammbl B cooTBeTcTBHH ¢ PI'OC mo cnenuaibHOCTH
cpennero mpodeccuonansHoro oopazosanus (manee CIIO) 44.02.01 HomkonbHOE 0oOpa3oBaHHE,
BXOJSIIECH B YKpymHeHHYyI0 rpymnmy crnenuaibHocTedd 44.00.00 OOpa3oBaHue M Teaarormyeckue
HAYKH.

PaGouas nmporpamma yueOHOU nucUUIUIMHBI «buonorus» npeaHasHaueHa Uil U3YYeHHs B
YUPEKIECHUAX MPOPECCHOHATHHOIO 00pa30BaHUs, PEATH3YIOIMUX O00Pa30BaTEIbHYIO MPOTPAMMY
cpenHero (MoJHOTO) 00ImIero oO0pa3oBaHUs, MPU TMOATOTOBKE KBATM(DHUIIMPOBAHHBIX PabOYMX H
CHELHAITNCTOB CPETHETO 3BEHA.

1.2. MecTto y4eOHOl IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH Npo()ecCHOHAILHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbl: TUCIMIIIIMHA BXOAUT B 00111€00pa30BaTEeNbHbINA IIHKIL.

1.3. Hesn u 3axa4yn y4eOHOH AMCUMILVIMHBI - TPeOOBaHUSl K pe3yJbTATaM OCBOCHUS
yueOHOM TMCUMILIUHBI:

Henp w3yuenuss aucuuiinHel «buojorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
00yJarOIUMUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHAITBHON OpPraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra u mpuoOpeTeHrue yMEHUN UCTIOIB30BaTh ATH 3HAHUS JJIsl TPAMOTHBIX JIEHCTBUI B OTHOIICHUU
00BEKTOB KMBOU MPUPOJIBI M PEUICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

Joctuxenne 1end U3y4eHUs JOUCHUIUIMHBL  «buonorus» Ha 0a30BOM  ypOBHE
o0ecreunBaeTCs peleHrueM CIeAYIOIMMX 3a/1a4:

. OCBOEHHUE 00YYAIOUIMMUCS CUCTEMBI 3HAHUM 0 OMOJIOTUYECKUX TEOPUAX, YICHHUSX,

3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBHaX, CIYXKallUX OCHOBOH sl (QopMHUpOBaHUS
MIPE/ICTABJIICHUI O €CTECTBEHHOHAYYHOW KapTHHE MUPA, O METOJaX HAYYHOTO TO3HAHUS, CTPOCHUH,
MHOT000pPa3u U OCOOEHHOCTSX JKUBBIX CUCTEM Pa3HOTO

YPOBHSI OPTaHU3aIlUH, BBIAIONTUXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTHH;

. dbopMupoBaHne y OOYYarOIIMUXCS TO3HABATEIbHBIX, HWHTEUIEKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEN B TPOIIECCE aHalM3a JAHHBIX O MYTSX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISOB,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aluu;

. CTAHOBJICHHE Y 00yYaIOIIUXCsl 001Iel KyabTypbl, G YHKIIMOHATBLHON TPaMOTHOCTH, PA3BUTHE
yMEHUN OOBSCHATH U OLICHUBATH SIBIICHUS OKPYKAIOUIETO MHpa >KHBOM MPUPOABI HA OCHOBAHUH
3HAHWU U OTBITA, MMOJYUYEHHBIX IPU U3YYEHUH OMOJIOTHH;

. dbopmupoBaHre y OOyYarONIUXCS YMEHMM WUTIOCTPUPOBATH 3HAYCHHE OUOIOTHYECKUX
3HAHUW B TPAKTHUYECKOW JEATEIHHOCTH YEJIOBEKA, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

. BOCITUTAHUE YOEKIEHHOCTH B BOBMOYKHOCTH TIO3HAHUS YEIIOBEKOM >KUBOU

MIPUPOJIBI, HEOOXOIUMOCTH O€pPEKHOTO OTHOIICHHS K HEeW, COOTIOICHUS STUUECKUX HOPM

MIPH MIPOBEICHUU OUOJIOTUYECKUX UCCIIeIOBAHUM;

o OCO3HAaHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHUI MJI TOBBIIMIEHUS YPOBHSI 3KOJIOTHYECKOM
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;
. NpPUMEHEHHE MNPUOOPETEHHBIX 3HAHMW W yMEHUH B TIOBCEAHEBHOM  JKU3HU

JUISL OLIEHKHU TIOCJIEJICTBUI CBOEH JIeATEIFHOCTH 110 OTHOIICHHUIO K OKpY»KaloIei cpeje,
cOOCTBEHHOMY 3/I0pOBBI0, 000CHOBaHUE U COOJIIO/IeHNE Mep MPOPUIaKTUKH 3a00JI€BaHUH.



1.4. Tlnanupyemble pe3yJbTaThl OCBOeHHsI 001Ie00pa30BATEJbHONH IUCUMILUIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Koz u IImarupyemble pe3yIbTaThl OCBOEHUS TUCITAIIIIMHEL
HammenoBanue
dopmupyemeIx OOmmme JucuurumHapHbie
KOMIIeTeHIIUI
OK 01. JImaHOCTHBIE pesymsTatel | [IP6 1. ChopMupoBaHHOCTE 3HAHHUNA O MECTE
BriOupaTe crmocoObl pelleHusl | AOJDKHBI  OTpaXkaTh B YacTU: | U POJMM OWOJOTMM B CHCTEME HAY4HOI'O
3a1a4y po(eCCUOHATIBHON | TPYAOBOI'O BOCITUTAHHS: 3HaHMS; (QYHKIMOHAIBHOH  TI'PaMOTHOCTH
JIeSITENIbHOCTH TIPUMEHHUTEIBHO K | - TOTOBHOCTB K TPYXy, OCOHAHHE | YeJIoBeKa  JUIi  pEeIIeHHS  SKH3HEHHBIX
Pa3IMYHBIM KOHTEKCTaM LEHHOCTH MacTepcTBa, | MpodieM.
Tpynonrooue; mP6 2. CdopMupoBaHHOCTE  YMEHUS
- TOTOBHOCTh K aKTHUBHOH | pacKpbIBaTh CoJIepKaHne
JEATEIIPHOCTH TEXHOJIOTHYECKOH | OCHOBOIIOJAraroIIiX OHMOIOTHIECKUX
W COLMAIBHOW HANpaBJICHHOCTH, | TEPMHUHOB U HOHITHIL: KU3Hb, KIETKA, TKaHb,
CIOCOOHOCTH WHULUMPOBATh, | OPraH,  OpPraHM3M,  BHI,  HOIYJIAIH,
IUITAaHAPOBATh M CAMOCTOSITENBHO | HKOCHCTEMA, 6noneHos, 6uocdepa;
BBITIOJHATH TaKylO IESATEIbHOCTD; | META0O0IN3M (obmen BEILIECTB u
- UHTEpeC K pas3lIMuHbIM cdepaM | ImpeBpalleHue SHEprun), roMeocras
npo¢heCCUOHATBHOM (camoperysiusi), OHOCHHTE3 Oenka,
JIeSITeIIbHOCTH. CTPYKTYpHasl OpraHM3alysl J>KUBBIX CHCTEM,
MeranpeaqMeTHble  pe3yNbTaThl | AUCKPETHOCTH, caMoperyJsius,
JIOJDKHBI OTPaXKaTh: CaMOBOCIIPOM3BEICHUE (penpomykuus),
OgnageHue YHUBEPCAIbHBIMU | HaCJIeJICTBEHHOCTb, WU3MEHYUBOCTb,
y4eOHBIMM  TIO3HABATEIBbHBIMHU | SHEPrO3aBUCHMOCTh, POCT H  pa3BUTHE,
JEHCTBUAMHU: YpPOBHEBasI OpraHU3AIHS.
a) 0a30BEIC normueckue | [IP6 3.  CdopMupoBaHHOCTE  YMEHHS
JEUCTBHSA: pacKpbIBaTh coJiepKaHne
- CaMOCTOSATENILHO | OCHOBOIIOJIATAIONINX OMOJIOTHYECKUX TEOPHUH
dbopmynupoBaTh U | M TUNOTE3: KIETOYHOW, XPOMOCOMHOM,
aKTyaJIu3upoBaTh npobyieMy, | MyTallMOHHOMH, 3BOJIIOLIMOHHOM,
paccMmarpuBarh €e BCECTOPOHHE; | MPOMCXOKACHHS KU3HU U YeJIOBEKa.
- ycraHaBnuBaTh cymectBeHHbIH | [IP6 4.  CdopMupoBaHHOCTH  yMEHHSA
NpU3HaK WM OCHOBaHMS /IS | PACKpbIBATh OCHOBOIIOJIAraroIue

CpaBHEHHs, KJIACCUPHUKAIMU |
0000111EHNS;

- OIIPEAEIATh LEIH
JIeSITeIIbHOCTH, 3a7aBaTh
rapaMeTpsl

U KPUTEPUU UX JOCTUKCHHUS;

- BBIABJIATb 3aKOHOMEPHOCTH H
[IPOTUBOPEYUS

B PACCMAaTPUBAEMBIX SIBIICHHUSAX;

- BHOCHTH KOPPEKTHBH B
JESITENBHOCTD, OIICHUBATH
COOTBETCTBHE pe3ynbTaToOB

nejadaM, OIEHUBATh PUCKH

MOCJIEICTBHI IEATCIILHOCTH,

0) 0a30BBIE HCCIIEIOBATEIBCKHE
JIENCTBU:

- BJAACTh HaBBIKAMH y‘JCGHO-
HCCIIeI0BATEIbCKOM

nu HpOGKTHOI\/'I JACATCIBHOCTH,
HaBBIKAMU pa3pelieHus mpodIeM;

- BBIABJIATH IIPUYUHHO-
CJIICACTBCHHBIC CBs3H
n AKTYaJIM3UPOBATH 3ajady,
BbIIBUT'ATb T'UIIOTE3Y
€ peuIcHus, HaXOoIUuTh

OMOJIOTUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mennems, T. Moprana, H.1. BaBuioga,
3. Tekkems, ®. Mromrepa, K. bapa),
TpaHUIBI WX TPUMEHUMOCTH K IKHBBIM
cUCTEMaM.

[IP6 5. IIpuoOpeTeHHe OMBITa MPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO IO3HAHUS,
UCIIOJIb3YEMbIX B OHMOJIOTHH: HAONIOICHUS U
OTHCaHUsI JKUBBIX CHCTEM, TIPOIECCOB U
SBJICHUI; OpraHU3aLuu
u MIPOBEICHUS
OKCIIEPUMEHTA,  BBIABM)KCHHS  THUIIOTE3,
BBISIBIICHUS 3aBUCUMOCTH MEXIY
HCCIICAYEeMBIMH  BEIMYMHAMU, OOBSICHEHUS
MOJIy4E€HHBIX pe3ynbTaToB u
(dbopmynHEpoBaHUSL BBIBOJIOB c
HCIOJIb30BAaHUEM HAyYHBIX MOHSATUH, TEOpUN
U 3aKOHOB.

IMP6 6. CdopMUPOBAHHOCTh  yMEHHUS
BBIJICTIATH CYIIECTBEHHBIC MpU3HAKU
BHPYCOB, KJIETOK MPOKAPHOT U DIYKAPHOT;
OJTHOKJIETOYHBIX " MHOTOKJIETOYHBIX
OpraHW3MOB, BHJOB, OHOTEOIIEHO30B U
9KOCHCTEM; 0COOEHHOCTH MPOLIECCOB 0OMEHa
BEIICCTB U TPEBPALICHUS YHEPTUU B KIIETKE,

OHMOJIOTHYECKOTO
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apryMeHThl IJIsl J0Ka3aTelbCTBa
CBOMX YTBEP)KACHHH, 3a1aBaTh
apaMeTpsl u KpPUTEpUHN
pELICHUS;

- aHAIN3UPOBATH IOJTYYCHHBIC B
xoze pemeHns 3aaun
PpEe3yNbTATHI, KPUTHYECKH
OLIGHUBAaTh HX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh HM3MEHEHUE B

¢dorocunTe3a, TUIACTUYECKOTO u
9HEPreTHYECKOro oOMeHa, XEeMOCHHTE3a,
MHTO3a, Mel03a, OIUIOZOTBOPEHHSI, Pa3BUTH
u Pa3MHOXXECHUS, HHIHMBUIYAJILHOTO
pa3BUTHA OpraHm3Ma (OHTOTeHe3a), OOpBOBI
3a CyLIeCTBOBaHHE, €CTECTBEHHOIO OTOOpa,
BHI000pa30BaHus, MIPHUCTIOCOOICHHOCTH
OpPTraHM3MOB K Cpejie OOWTaHUs, BIMSHHA
KOMITOHEHTOB 9KOCHCTEM, aHTPOIIOTEHHBIX

HOBBIX YCJIOBUSIX; HU3MEHEeHUH B 3KOCHCTEMax cBoeit
pa3pa0aThiBaTh IUIaH pPELICHUS | MECTHOCTH, KpyroBOpoTa  BEIIECTB U
npoOyieMbl C Y4YeTOM aHaju3a | mpeBpallleHHe SHepruu B ouocdepe.
nmeromuxcst MarepuansHbix u | [IP6 7. CdopmupoBaHHOCT — yMEHHSA
HEMaTepHaIbHBIX PECYPCOB; MPUMEHATh  TIOJNydEHHBIC  3HAHWUSA I
-- YMETh TIEPEHOCUTH 3HAHHA B | OOBACHEHUS OHMOIOTMYECKHX IIPOIECCOB H
MO3HABATENILHYIO SIBIICHUH, AT TPUHATHS NPAKTHYECKUX
u MIPAKTHYECKYIO o0yacTu | pelIeHuil B MOBCEHEBHOM KI3HH
KU3HEACATCIHHOCTH; C [eJbI0 00ecredeHust OE30IaCHOCTH CBOETO
- YMEThb HHTETPHPOBATh 3HAHHS | 37I0POBBS M 3II0POBBSI OKPYKAIOIINX JIIOACH,
u3 Ppa3HBIX NpPEJMETHBIX | COOJIOICHHS 340POBOro 00pa3a KM3HU, HOPM
obnacreif; IrpaMOTHOTO TIOBEICHUSA B OKpYyXaromeit
- BBABUIaTh HOBBIE WJACH, | NPUPOTHOM cpere; MIOHUMAaHNe
mpejayaraTh OpUTHMHAJBHBIE | HEOOXOAMMOCTHU HCIIOJIb30BaHUS
MOJIXO/Ibl U PELICHUS JOCTHKEHHH COBPEMEHHOW OHOJIOTHH U
OMOTEXHOIOTHH TSt panmoHaIbHOTO
TIPUPOIOTIOIH30BaHHS.
I1P6 8. ChopMHpOBaHHOCTh YMEHUS pEIIaTh
Ouonornieckue 3a1a4d, COCTaBIISITh
TCHOTHUITNYECKUE CXEMbI CKPEIINBaHUS
JUISL pa3HBIX TUIIOB HACJICAOBAHUS IPU3HAKOB
y OpPTaHU3MOB, COCTaBJIATh CXEMbI IIepeHoca
BEIIECTB M HPHEPIUU B IKOCHCTEMax (LIemU
TIUTaHYSI, TUIIEBBIC CETH).
ImP6 9. CdopMupoBaHHOCT,  yMEHHI
KPUTHYECKH  OLECHUBATh  MH(GOPMAIHIO
OMOJIOTHYECKOTO COJIepXKaHuS,
BKJIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
Pa3JIMYHBIX HCTOYHHUKOB (CPEACTBA MAacCOBOM
nHpopmanny, HayY4HO-TIOIYJISIpHBIE
MaTepHalibl); MHTEPIPETHPOBATh ITHYECKUE
aCTIeKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B
Ouosoruy,  MegUUUHE, OHOTEXHOJOTHUH;
paccmarpuBaTh III00AIBHBIE IKOJIOTHYECKHE
npoOJIeMbl  COBPEMEHHOCTH, (OPMHUPOBATH
[0 OTHOIIEHHI0O K HHUM COOCTBEHHYIO
HO3HIIUIO.
[MP6 10. CdopMupoBaHHOCTh  yMEHHUI
co3JaBaTh COOCTBEHHbIE ITHUCBMEHHBIE H
YCTHBIE COOOIIeHUS Ha OCHOBE
Ononornieckoil HHYOPMAIMK U3 HECKOIBKUX
HUCTOYHHKOB,  I'PaMOTHO  HCIIOJIb30BaTh
TIOHSITHHHBIH anmapaT OHOJIOTHH
OK 02. JInuHOCTHBIE pesynbrarel | I[IP6 1. ChopmMupoBaHHOCT 3HaHUH O MecTe
Hcnons30BaTh COBpeMEHHBIE JIOJDKHBI ~ OTpaXkaThb B YacTH: | U pOJM OMOJIOTHH
CpeICTBa OUCKA, aHAIIN3a U [IEHHOCTH HAYYHOTO MTO3HAHUS: B cucreme HAy4IHOTO 3HAHUS,
MHTEpHpeTau HHHOpMaLUK -c(popMHUPOBAHHOCTH (yHKIMOHAJIBHON T'PaMOTHOCTH YeJIOBEKa
1 UHPOPMAIIMOHHBIE MHPOBO33PEHUS, JUTS pEIICHNUS )KU3HEHHBIX POOIIeM.
TEXHOJIOTUH IS BHITTOTHEHUS COOTBETCTBYIOIIETO MP6 7. CdhopMUPOBAaHHOCTE  yMEHHS
3a7a4 npoQecCHOHANbHON COBPEMEHHOMY YPOBHIO | MPUMEHSATh  IOJIyYeHHbIE  3HAHUS IS
JIeSITETTbHOCTH pa3BUTHA HayKH U | OOBSACHEHHUS OWMONOTHYECKHUX TIPOIECCOB M
o01ecTBeHHON NPAKTHKY, | SBICHUH, U TIPUHSATHA TPaKTHYECKUX
OCHOBAHHOT'O Ha JIajiore | pemeHuil B IOBCeJHEBHOM JKH3HU




KYJBTYP, CIIOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MecTa
B ITOJIMKYJIBTYPHOM MHpE.
MeranpenMeTHble  Pe3yJIbTaThI
JOJDKHBI OTPaXKaTh:

OsnageHue YHUBEPCATbHBIMH
y4eOHBIMH  TO3HABaTSJILHBIMU
JIEACTBUAMU:

B) pabora ¢ uHpOpMarmei:

- BJIaJIeTh HaBBIKAMH MOJTYYCHHSI
nHdopmanuu

U3 HMCTOYHHKOB DPAa3HBIX THIIOB,
CaMOCTOSITENIBHO ~ OCYLICCTBIIATD
HOKCK, aHAJIN3, CHCTEMATU3aLHUIO
U HHTEpIpeTandio HHOOPMAIUH

pasnMUYHBIX BHAOB U (opMm
MPE/ICTABICHUS;

- OLEHMBATh JOCTOBEPHOCTH,
JIETUTUMHOCTb nHpopManuy,

€€ COOTBCTCTBUE IIPABOBBIM U
MOPAJIbHO-3THYCCKUM HOPpMaM

¢ Lenblo obecreueHust 6e30MacHOCTU CBOETO
30POBBSl M 3I0POBbSl OKPY)KAIOLIMX JIOJCH,
COOIOICHHS 3J0POBOTO 00pa3a KU3HU, HOPM

TPaMOTHOTO TIOBEJCHUSI B OKpYXKalOIIeH
NIPUPOAHON cpene; [IOHUMAaHHE
HEOOXOANMOCTH HCTIONIb30BaHUSA
JNOCTIDKEHHH COBPEMEHHOH OWONIOTHH U
OMOTEXHOJIOTH s palMoHaILHOTO
MIPUPOJIONOIH30BAHUS.

[MP6 10. CdopMUPOBaHHOCTb  yMEHHUI
Co3/laBaTb COOCTBEHHBIC IHCBMEHHBIE U
yCTHBIE COOOIeHUS Ha OCHOBE
Ononornieckoil HHGOPMAIMK M3 HECKOIBKUX
HCTOYHHKOB, IPaMOTHO HCTIONIb30BaTh

TTOHATUIHEIN annapaT OMOJIOTHH

OK 04.

O pexTrBHO
B3aUMOJIEHICTBOBATH

1 paboTaTh B KOJUIEKTUBE U
KOMaHJIe

JInunocTHbIE pe3yabTaThl
JOJDKHBI ~ OTpaXXaTb B 4HacCTu:
HNCHHOCTU HAYYHOI'0 TIIO3HAaHUA:
OCO3HAHHUE LIEHHOCTH Hay4HOH
JIeSTEIILHOCTH, TOTOBHOCTB
OCYIIECTBIISITH ~ MPOCKTHYIO |
HCCIIEI0BATEIbCKYIO
JIEATENIHOCTh MHIUBHAYAIbHO H
B TpYIIIE.
MertanpenmeTHble
JIOJDKHBI OTpaXkaTh:
OgnageHue YHHUBEPCATHHBIMH
KOMMYHUKATHUBHBIMU
JIEUCTBUSAMU:

0) coBMecTHasl IeATEIbHOCTb:

- IIOHUMAaThb MW HCIIOJb30BATH
MperMyIIecTBa KOMaHIHON

W MH/IUBULyalbHON paboTHl;

- IPUHMAMATH IETH COBMECTHOM
JIeITeIIbHOCTH, OpPTaHU30BBIBAThH
Y KOOPJIMHUPOBATH JIEHCTBHSA

[0 €€ JOCTHXKEHHUIO: COCTaBIAThH

Ppe3yIbTaThI

IUIaH  JIeUCTBUM, paclpenessaTh
ponu c y4eToM MHEHUHN
Y4aCTHUKOB 00CyX1aTh

pe3yNbTaThl COBMECTHON pabOTHI

I1P6 5. IlpuobOpeTeHHEe OMBITa IMPUMCHEHUS
OCHOBHBIX METOJIOB HAYYHOTO IO3HAHUS,
UCIIOJIb3YEMbIX B OHMOJIOTHUH: HAONIOJICHUS U
OMHUCAHMS JKUBBIX CHCTEM, IIPOIECCOB W
SIBIICHUI; OpTaHW3allil W  TIPOBEACHUS
OHMOIIOTHIECKOTO SKCIICPUMECHTA,
BBIIBIKCHUS BEISBIICHUS
3aBHCHMOCTH MEXTY HCCIIeTYSMbIMH
BEeITMYMHAMH, OOBACHEHUS  IMONYYCHHBIX
pe3ynpTaToB B (HOPMYyITHUPOBAHUS BHIBOAOB C
UCIIOJIb30BAaHUEM HAYYHBIX IOHATHUM, TEOPUI
1 3aKOHOB

THUIIOTE3,

OK 07.

CopelicTBOBaTh COXpaHEHHUIO
OKpYy>Karolieil cpensl,
pecypcochepexeHHIo,
NPUMEHSATh 3HaHUS 00
W3MEHEHHH KIIMMaTa, TIPHHIHUIIBL
0epexIIMBOTO IIPOU3BO/ICTBRA,
3(h(heKTUBHO IEHCTBOBATH B
qpe3BBI‘-IaﬁHBIX CUTyalusx.

JInuHoCTHBIE pe3ynbTaThl
JOJDKHBI ~ OTpaXXaTb B YHaCTH:
9KOJIOTMYECKOTO BOCHHTAHUS: -
c(OpMUPOBAHHOCTH
9KOJIOTMYECKON KYJIBTYPBI,
MOHMMaHHE BIIMSIHUSL COLMAIIBHO-
9KOHOMHYECKHX MPOLECCOB Ha
COCTOSIHHE TTPUPOIHON

U COLIMAJILHOH Cpenbl, OCO3HAHUE
r7100aIEHOTO xapakrepa
HKOJIOTHYECKUX TIPoOIeM;

- IJIaHUPOBaHUE u

OCYILIECTBJICHHE  JI€UCTBUH B
OKpYXalolle cpene Ha OCHOBE
3HaHHUA IeJled  YCTOWYMBOTO

ITP6 5. TlpuoOpereHue OmbITA MPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO IO3HAHUS,
UCTIONIB3YyEeMbIX B OMOJIOTHM: HAaOJIIOAEHUS U
ONUCAaHMS JKUBBIX CHUCTEM, IPOLECCOB U
SIBICHUM; OpraHu3allMd U  IPOBEICHUS
OMOJIOrMIeCKOTr0 9KCIEPUMEHTA,
BBIBM)KEHUS BBISIBJICHUS
3aBHCUMOCTH MEXTY UCCIIEAyEMbIMU
BEITMYMHAMH, OOBSICHEHUS  MOIYYCHHBIX
pe3yapTaToB U (HOPMYITMPOBAHUS BBIBOAOB C
HCIOJIb30BAHUEM HAayUHBIX TOHATUH, TEOPUH
1 3aKOHOB.

IMP6 6. CdopMUPOBAHHOCTh  yYMEHUS
BBIJICIIATH CyIIIeCTBEHHBIE MIPU3HAKA
BHPYCOB, KIJIETOK MPOKAapHOT U JYKApHOT;

THUIIOTE3,
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Pa3BUTHA YEJIOBEUECTBA;
- aKTUBHOE HETIPUSATHE JCHCTBUM,
MIPUHOCAIINX BPell OKPY)KaroImeH
cpene;

- yMEHUe IIPOrHO3UPOBATh
HeOJIaronpusTHEIE
9KOJIOTHYECKUE TIOCJIEICTBUS
NpeANpUHUMAEMbIX  JEHCTBU,
MpenoTBpaLaTh UX;

- pacumpeHue OTIbITa
JIEATENIBHOCTH  9KOJOTHYECKOU
HaINpaBJIEHHOCTH.
MertanpeaMeTHbIE  pe3ybTaThl
JIOJKHBI OTPaXkaTh:

Ognagenne YHUBEPCAITLHBIMU
KOMMYHHUKaTUBHBIMU
IEUCTBUSIMU:

0) coBMeCTHasI IeATEIIHPHOCTD:

- IOHMMaTb MW HCIOJB30BaTh
IIPEUMYILIECTBA KOMaHIHOU
W MHIUBHyaJbHOM paboThI;

- NPUHUMATh LEJIH COBMECTHOH
JIESITeIbHOCTH, OPTaHU30BBIBATH
U KOOPIUHHPOBATH JICHCTBHS

OJTHOKJICTOUHBIX " MHOTOKJICTOYHBIX
OpPTaHM3MOB, BHUJOB, OHOTCOICHO30B W
9KOCHCTEM; OCOOEHHOCTH TPOIIECCOB 0OMEHa
BEIIECTB U MPEBPALICHUS JHEPTUH B KIETKE,
¢dotocuHTE3A, TUTACTHYECKOTO u
9HEPreTUYecKoro OOMEHa, XEMOCHHTE3a,
MHTO3a, MEH03a, OTIIOAOTBOPEHHUS, PA3BUTHS
u Pa3MHOXEHUS, WHJIMBHYaJIEHOTO
pasBuTHs opraHu3Ma (OHTOreHe3a), OOpbOBI
3a CyIIECTBOBaHWE, €CTECTBEHHOIo 0TOOpa,
BU1000pa3oBaHus, MPUCTIOCOOIEHHOCTH
OpPTraHM3MOB K Cpejie OOWTaHUus, BIMSHHA
KOMITOHEHTOB 9KOCHCTEM, aHTPOIIOTEHHBIX
HU3MEHEHUU B 3KOCUCTEMAX cBOEil
MECTHOCTH, KpyroBOpOTa  BEINECTB U
TIpeBpaleHue YHepruu B Onocepe.

MP6 7. CdopMuUpOBaHHOCTE  yMEHHS
NIPUMEHATh  TIOJNydeHHBIE  3HAHUSA I
OOBSCHEHUsI OMOJIOTMYECKUX IIPOIECCOB H
HBJ’IeHHﬁ, JJIs1 MIPUHATUA MPaKTUICCKUX
peuleHU B NOBCEAHEBHOW JKU3HHU C LEIBIO
obecrieueHus 0e3omacHoOCTH CBOETO
3JI0POBBSL M 3/I0POBbSl OKPYXKAIOLIMX JIIOACH,
co0uroIeHHs 3710pOBOro 00pa3a KU3HU, HOPM

[0 €€ JOCTHKEHUIO: COCTaBJATh | TPAMOTHOIO IMOBEACHUS B  OKpYKarouen
IUIaH  JIeUCTBUH, paclpenessaTh | NPUPOIHOM cpene; IIOHHMAaHHE
posn c Y4eTOM MHEHHUH | HEOOXOIUMOCTH HCIIOJIb30BaHUS
Y4aCTHUKOB 00CYXIaTh | JOCTHKCHAH COBPEMCHHOW OWONOTHH W
pe3yIbTAaTEI COBMECTHOM paboThl | OMOTEXHOIOTHI IS palMOHAILHOTO
NIPUPOAOIOJIB30BAHUS
IIK 1.3. — YyMETh  HCIONB30BaTh  OMOJOTHUYCCKHUEC
OcCylLIecTBIATh  MEAAroruyeckoe aCTIEeKThI JIst OCYILIECTBIICHUSA
HaOMIOleHHe 34 COCTOSHHEM I1eIarOru4ecKoro HaOJIIOCHUS 3a
310POBbs nereu paHHero u COCTOAHUEM 310POBbA neTen paHHETO U
JOILIKOJBHOIO BO3pacTa, JOIIKOJIBHOTO BO3pacTa, CBOCBPECMECHHO
CBOEBPEMEHHO  WH(OPMUPOBATH UH(POPMHUPOBATH MEAMIIMHCKOTO PabOTHHKA
MEIUIIMHCKOTO pa6OTHI/IKa 00 00 U3MEHEHUIX B UX CaMOYyBCTBUH,

N3MECHCHUAX B UX CaAaMOYYyBCTBUHU

— YMCETb HNPUMCHATH NOJYUYCHHBIC 3HAHUSA B
obJactu 6I/IOJ'IOFI/II/I, a TakKXKE HaxoAauThb,

AHATU3UPOBATH " HCIIONB30BAaTh
OHMODKOJIOTHYECKYI0  HWHpOpMAIMio W3
PasIMYHBIX ~ MCTOYHMKOB JUIS  PEUICHUS
3a7a4 MPOPECCHOHANBHON EATEIbHOCTH
MMPUMEHUTEIIBHO K Pas3InIHbBIM
KOHTEKCTaM;

- YMCTb BBISBJISITH OHOXMMHMYECKHE aCIEKThI
PalrOHAJIBbHOIO MUTAHUA z[eTeﬁ PAHHETO U
JOIIKOJIbHOTO BO3pacTa.

IIK 3.5. - YMETb BBIABISITh BO3JCHCTBUE
Ocy1ecTBisiTh OpTaHH3aLHIO AHTPOIIOTCHHBIX (DAKTOPOB HA COCTOSIHHE
nporecca 00y4eHust 10 OCHOBHBIM 3[I0POBBSI JIETEH PaHHEro U JOIIKOJIBHOTO
0011e06pa30BaTEIbHBIM BO3pacTa sl COXpaHEHHs UX 3I0POBbS, B
nporpamMmmam JIOIIKOJIHOTO COOTBETCTBHHU C CAHUTAPHBIMU HOPMAaMH U
00pa3oBaHMs B COOTBETCTBHH C MIpaBUIIAMH;
CaHUTAPHBIMHU HOpMaMH u — YMeTb IIPUMEHSTh 3HAHUS, TOyYCHHbBIE B
[IpaBWIaMHU obOmacth OWONOTHM TPH  OpPTaHHU3ALUHN
npouecca o0y4eHus o
o0meoOpa3oBaTenbHBIM - IIpOTpaMMaM B
COOTBETCTBHU C CAaHUTApPHBIMH HOPMaMmH H
MIpaBUIIAMH;
— YMetb YUHUTHIBAThH 9KOJIOTHYECKHUE
(aKTopbl  TOJIOKHUTENBHO M OTPHUIATEIHHO




BIIMSIIOIINE Ha OpraHu3M Jerei
JOIIKOJILHOTO BO3pacTa NMPH OpraHU3alnu
mpomecca OOyd4eHHS W HOPM TIPAMOTHOTO
TIOBEACHHSI B COOTBETCTBHH C CAaHUTAPHBIMHU
MIPaBIJIAMH.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Bua yueOHoii padoThl

Oovem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 66
O0s3aTesibHAsI Ay IUTOPHAsA YueOHasi Harpy3Ka (Bcero) 66
OCHOBHOe co/Iep:KaHue
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHUe 33
MPAKTHYECKHUE 3aHATUS 18
nabopaTOpHBIEC 3aHATHUS
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 14
B TOM YHCIIE:
TEOpETUYECKOE 00yUeHHE 5
MIPAKTUYECKHE 3aHITHSI 9
1abopaTOpHBIC 3aHATHS
IIpome:xxyTounasi arrecranus (1u¢¢epeHuMPoOBAHHBIN 3a4eT) 1

CamocTosiTe/ibHasi padoTa 00y4anerocs

KouncyabTanuu
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2.2. KaneniapHo-TeMaTH4YeCKHUii IUIAH U coiep:kaHue yueOHoil nucnunianasl BUOJIOT A

HaunmMeHoBaHMe pa3esioB U Conep:xanue yueOHOro MaTepuasa (0CHOBHOe U NMPodecCHOHATBHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe), Oo0bem ®opmupy | YueOHas
TeM JlaGopaTopHble padoThI M MPAKTHYECKHUE 3AaHATHS, MPUKJIATHON MOYJIb (TIPH HAJTMYIH) 4acoB emMble Heesst
KOMIIeTeH
HHH
1 2 3 4 5
Paznen 1. BuoJsiorust kak Hayka. JKuBble cHCTEMBI M HX OPraHU3alHH
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJa: 1 OK 02 1
Buonorus B cucTeMe Hayk. | buonorus — Hayka o 3kuBoil mpupoge. CBssu Ouonornu ¢ OOLICCTBEHHBIMH, TEXHHYECCKAMH M APYTHMH
OG111ast XapaKTepACTHKA €CTECTBEHHBIMU HayKaMH, Ucblmocoqvmeﬁ, penurued, STHKOW, 3CTeTHKOH u mpaBoM. Pomp Owonormm B
- (hopMHUPOBaHNH COBPEMEHHOI Hay4HOH KapTHHBI Mupa. CucTeMa OHOJIOTHYECKUX HaYK.
Mertoapl TO3HAHUS XUBOM  HpUPOIBI (HAOMIOACHME, SKCIIEPUMEHT, ONMCAHUE, W3MEPEHHE, KiacCH(UKaIms,
MOJIETIMPOBAHNE, CTATUCTHUECKass 00pabOTKa JaHHBIX).
JKusble cuctembl (GHMOCHCTEMBI) Kak MpeAMeT n3ydeHus Ouomnoruu. OTiaNdne KUBBIX CHCTEM OT HEOPTaHHMYECKOH
npupossl. CBoMcTBa GMOCHCTEM M HX pasHOOOpaswue.
YpOBHH OpraHu3alui OMOCUCTEM: MOJIEKYIISIPHO-TE€HETHYECKHH, KIIETOUHBII, OpraHN3MEeHHBIH, NOMYJIALUOHHO-
BHUJIOBOH, DKOCHCTEMHBIN (OMOreoneHOTHYEeCKuH), OMochepHsbIii
Pazpnen 2. Xumuyeckuii cocTaB U CTPOEHHE KIETKH
Tema 2.1. Copep:xanue y4eOHOro MaTepHaJia: 1 OK 01 1
XUMHUYECKHU COCTAB KICTKH. | XUMUYECKHI COCTaB KIETKH. XMMHUYECKHE 3JIEMEHTBI: MAKPOJIEMEHTHI, MUKPO3JIEMEHTHI. Bosta 1 MuHepanbHbIe OK 02
Bojia i MHHEpaIbHbIE BelecTBa. OYHKIMU BOJBI U MUHEPAJIbHBIX BEIIECTB B KieTKe. [loepkanne ocMOTHYECKOTo Oalanca OK 04
BEIECTBA IIpakTH4yeckoe 3aHATHE: «bHoNOrHMYecKas poiab MHHEPAIBHBIX BEIECTB B 00ECIICUCHUN KU3HEACSITEIIbHOCTH 1
OpraHU3MOB, IPOSIBICHHS AUCOaIaHca MHHEPAJIbHBIX 3JIEMEHTOBY
Tema 2.2. Copep:xanue yueoHoro marepuajia: benkn. CoctaB U CTpoeHHE OEITKOB. AMUHOKHCIOTEI — MOHOMEPHI OCITKOB. 2 OK 01 2
BHOIOrH4ecKd BayKHbIE HesameHnMble 1 3aMEHUMbIE aMHHOKHCIIOTHI. AMHHOKHCIIOTHBIA COCTaB. YPOBHH CTPYKTYPBI OSITKOBOI MOJICKYJIbI OK 02
XUMHUYECKHE COEMHEHNS (mepBuYHast, BTOpUYHAsL, TPETUYHAsI U YETBEPTUUHAs CTPYKTYpa). XMMHUYECKHe CBOiicTBa OenkoB. brosornueckne OK 04
¢bynkiun OenkoB. dDepmeHThl — OuWosorMueckue kKaranu3aTopbl. CrpoeHue (epMeHTa: aKTHBHBIA LEHTD,
cyocrpatHass  cnenuuuHocTh. Kodepmentsl. Burtamunbl.  Ominums  (QEepMEHTOB OT  HEOPraHHMYECKHX
KaTaJ13aTopoB.
YrneBoapl: MoHOcaxapuibel (TJIOKO3a, pubo3a U Ae30kcupubo3a), aucaxapuibl (caxaposa, JlakTo3a) H
noJiMcaxapuibl (Kpaxmal, IIMKOTeH, 11eJUTioo3a). buonornueckue GyHKIUKM yriieBoJOB. JIMNHUIBI: TPUTIHLIEPHUIBL,
¢dochommmuner, crepounsl. ['mnpodmneHO-THAPOGOOHBIE CBoOWcTBA. bronmormdeckue (YHKIHH — JTHITHAIOB.
CpaBHeHue yIJIeBOAOB, OENKOB M JIMNUAOB KaK MCTOYHUKOB sHepruu. Hyxsemnosble kucnotsl: JHK u PHK.
Hykneornapl — MmoHOMepbl HykineHHOBBIX kucinoT. Crpoenne u ¢pyHkiun JJTHK. Ctpoenne n pynxuun PHK. AT®:
CTpoeHHE U QYHKIUH
IIpakTuyeckoe 3anaTHe: «OrpeneneHne HATMYUS KpaxMaia B MPOAYKTaX MUTAHHS» 1
Tema 2.3. Conep:xanue yyeOHOro Mmarepuasna: l{uronorus — Hayka o kietke. KinerouHas Teopust — mpumep B3auMoJeicTBUs 2 OK 01 3
CTpyKTypHO- uzei 1 GakToB B HAYYHOM ITO3HAHUU. METO bl M3YUEHHS KIICTKH. OK 02
(yHKUHOHANEHAS Knerka kak nenoctHas xwuBas cucrema. OOIIue NMPU3HAKK KIETOK: 3aMKHYTasi HapyXHasi MeMOpaHa, MOJIEKYJIbI OK 04

OpraHu3anus KJICTOK

JHK kak reHeTHYeCKHi ammapar, CHCTeMa CHHTe3a OeJIKa.
Tunel KJIETOK: 3yKapuoTWYecKas W Tpokapuorhieckas. OCOOCHHOCTH CTPOCHHS MPOKAPHOTHYCCKON KIICTKH.
Knerounas crenka Gakrepuii. CTpoeHHe dyKapHOTHUECKON KiieTkH. OCHOBHBIE OTJIMYHS PACTUTEIHLHOM, )KUBOTHOM
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U TpuOHOW KIeTKU. [IOBEpPXHOCTHBIC CTPYKTYPHI KIIETOK— KJICTOYHAS CTCHKA, TJIMKOKAJIMKC, WX (PYHKIUU.
[Tna3smarudeckas MmeMOpaHa, e¢ CBOMCTBA U (DYHKIIUH.

HurorazmMa u ee opranouasl. OnHO MemOpaHHbIe opraHowabl kietku: JIIC, ammapar ['ombmKu, JTHU30COMEI.
[TonyaBTOHOMHBIE OPTaHOMIBI KIETKW: MHUTOXOHAPUH, IiacTHIbL. [IpoucxokieHne MUTOXOHAPUN W IJIACTH]I.
Bunsr mnactun. HememOpaHHBIE OpPraHOWABI KJICTKH: PUOOCOMBI, KJICTOYHBIH IIEHTp, IICHTPUOIHU, PECHUYKH,
KryTrkd. OyHKIIMHA OPTaHOUIOB KIETKA. BKiIroueHus .

Snpo — peryisTopHsIi eHTp KieTku. CTpoeHHE sapa: saepHasi 000JI09Ka, KapuoIia3mMa, XPOMATHH, SAPBIIIKO.

XpOMOCOMLI. TpchnopT BCHICCTB B KJICTKC

[pakTuyeckoe 3anaTue: «lIpoHNIIaEMOCTs MeMOpPaHBI (TIA3MOJIH3, JETHIA3MOJIH3)>

Paznen 3. JKusHenesiTeIbHOCTDH KJIETKH

Tema 3.1.
OOMeH BellecTB
U MPEeBpaIICHUE YHEPTHU
B KJIETKE

ConepxaHue y4eGHOT0 MaTepuaJa:

OOMeH BemecTB, WM MeTa0omm3M. ACCHMWILANNS (TUTACTHYECKU OOMEH) M NUCCHMWIANUS (SHEPreTHIecKUui
00MEH) — JIBe CTOPOHBI €AMHOro mporecca Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHs! BEIIECTBA M JHEPIHU B
MOHUMaHUK MeTabosu3Ma. THlbl 0OMeHa BemecTB: aBTOTPO(MHBIN U reTepoTpodHbiil. Ponb (pepMeHTOB B 0OMeHe
BEIIIECTB M IMpEBpalllcHHH dHEeprun B kieTke. Porocuute3. CBeToBas u TeMHOBas (a3bl GoTocuHTe3a. Peakimu
¢dorocunTe3a. DPdekTuBHOCT, HoTOCHHTe3a. 3HaueHHE (OTOCHHTE3a Ui KHU3HH Ha 3emie. BnusHue ycroBuii
cpenbl Ha (OTOCHHTE3 M CHOCOOBI MOBBIMIEHUS €r0 NPOAYKTHBHOCTH Yy KYJbTYPHBIX DPacTeHHH. XEMOCHHTE3.
XeMocHHTe3upyoLIHe OaKTepuH. 3HAYCHUE XEMOCHHTE3a IS )KM3HU Ha 3eMIle.

DHepreTUvecKuit 0OMeH B KiieTke. PaciiensieHue BelecTs, BhIICICHUE H aKKYMYIUPOBAHHE YHEPTHHU B KIETKE.
Orarsl 3HEpreTHyeckoro oomena. I'ukonus. bpoxeHue u ero Bujbl. KHcIopogHoe OKHCICHHE, I KIETOYHOS

npixanne. OkucnurensHoe GochoprunrpoBanne. IHEKTHBHOCTh YIHEPIETHIECKOTO 0OMEHa

Tema 3.2.
Bbuocuures Oenka

Coaep:xanue yue0OHOro MaTepuaJa:

Peaxuuu matpuuHoro cunresa. I enerndeckas nnpopmarums u JJHK. Peanuzanus renernueckoit nndopmanuu B
kieTke. I'eHeTHdIeckuii Ko ¥ ero cBoicTBa. Tpanckpumnims — MatpuuHslil cuaTte3 PHK. Tpancnsamus — OuocunTtes
6enka. Dranbsl TpaHcsin. KonupoBanue aMHHOKUCIIOT. Posib prbocom B OrocuHTe3e Oenka

HpaKaneacoe 3ansTHe. «Pelmienue 3amad Ha OIMPECACIICHNUE NTOCJIEA0BATCIILHOCTU HYKIICOTUIOBY

OK 01
OK 02
OK 04

Tema 3.3.
Bupycsl

Copnep:xaHue y4eOHOT0 MaTepHaJa:

Hexnerounsie popmel sku3HU — BUpYCHL. VicTopus otkpsiTis Bupycos (. 1. UBaHOBcKkwmit). OcOOCHHOCTH CTPOCHUS
1 KU3HEHHOTO IMKJIa BUpycoB. bakreprodaru. bonesnu pacrennii, )kUBOTHBIX M YEJIOBEKa, BHI3bIBACMbIE
Bupycamu. Bupyc nmmyHonedunura genoBeka (BUY) — Bo30yautens CITM/a. [Ipodunakruka pacupocTpaHeHHs
BUPYCHBIX 3a00JICBaHUI

Pa3gen 4. PasMHoMkeHHe M HHANBHAYAJIBLHOE PA3BUTHE OPTaHU3MOB

Tema 4.1.
JKu3HEeHHBIN ITUKIT KJIIETKA

Coaep:xanue yueOHOro MaTepuasa

KreTouHslii UK, WK )KM3HEHHBIN UK KieTku. MaTepdaza u muto3. [Ipomecchl, mpoTekaroniue B HHTEpdase.
Permmmukarnus — peakius matpudadoro cuate3a JJHK. Ctpoerne xpomocom. XpoMOCOMHBIN HAO0Op — KAPHOTHII.
JIMIIIONAHBIHA U TaIuTIONIHBINA XpOMOCOMHBIE Ha0OphI. XpoMaTH IbL. LlUToIOrHYecKine OCHOBBI Pa3MHOXKEHHS U
WHAWBHIYaNbHOTO PAa3BUTHS OPTaHU3MOB. Jlenenue kieTku — Muto3. Craguu muTo3a. [Iporeccsl, mpoucxoasamue
Ha pa3HBIX CTaANAX MUTO3a. bronornuecknii cmpici muto3a. [IporpaMmmupyemast rTuOesb KIETKH - allolTo3

HpaKTnllecxoe 3aHsATHE: PCIICHUE 3a/1a4 Ha TeHEeTHYCCKUI KO

OK 01
OK 02
OK 04
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Tema 4.2.
DOpMBI pa3MHOKEHUS
OpraHU3MOB

Conep:xaHue y4eGHOro MaTepuaJa:

DopMBbI pa3MHOXKECHHS OPTaHU3MOB: Oecrioyioe W MoJioBoe. Buabl Oecrmonoro pa3MHOKEHHUS: JEJICHHE HaJBOE H
MMOYKOBAHWE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHHME, BEreTaTUBHOE pa3MHOXKEHHE. VICKyccTBEeHHOE
KIIOHUPOBaHUE OPTaHU3MOB, €T0 3HAUCHUE JJIs1 CEIEKIIHH.

[TomoBoe pa3MHOXEHHUE, €ro OTIINYHs OoT O6ecrosnoro. Meiio3. Craanu metiosa. [Ipomeccrr, mpoucxoasmie Ha

cragusax merosa. [loBegenue xpomocoM B Meiioze. Kpoccunrosep. buonorndeckuil cMbICH U 3HaUeHHE MeH03a.
I'amerorenes — nmporecc 00pa3oBaHMs MOJOBBIX KIETOK y XKHUBOTHBIX. I10JIOBBIE JK€Ie3bl: CEMEHHUKH W SIMIHUKH.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CliepMaTo30u, SHIEKIIeTKa) — CIEpMaTOreHe3 U OOTeHE3.
Oco0eHHOCTH CTPOEHU SHIEKIETOK U criepMaTo3ounoB. OmionorBopenue. IlapreHoreHes

Tema 4.3.
WupuBHayansHOE pa3BUTHE
opraHuzma

Coaep:xkanue yueOHOro MaTepuaJa:

WNupuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPUOHATIBHOE pa3BUTHE (IMOpPHOTeHEe3). DTaIlbl SMOPHOHATLHOTO
Pa3BUTHS y TO3BOHOYHBIX KUBOTHBIX: JPOOJICHNE, racTpyisinys, opranoreHes. [loctamOproHansHOE pa3BUTHE.
Tunsel mOCTAIMOPHOHAFHOTO Pa3BUTHUS: IPSAMOE, HenpsiMoe (JIMIWHOYHOE). BiusHME cpenbl Ha pa3BUTHE
OpTraHNU3MOB; (PaKTOPHI, CIIOCOOHEIE BEI3BIBATH BPOXKICHHBIC YPOACTBA. PocT 1 pa3Burue pacteHuii. OHTOTeHE3
IBETKOBOTO PACTEHUS: TBOMHOE OTLIOOTBOPEHHE, CTPOCHIE CEMEHH, CTAJAUN PAa3BUTHUSL

IMpakTuyeckoe 3anaTHe: «HPEKIIMOHHBIC 3a00ICBaHUS U SMIUICMHUK B UCTOPUH YeIIOBeUCCTBA. BakiuHaims Kak
npo¢uIakTuka HHOEKIHOHHBIX 3a00JICBaHHI

OK 01
OK 02
OK 04

Paspnen 5. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJIe JOBaHHS

Coaep:xkanue yueOHOro MaTepuaJa:

[Ipenmer u 3agauu reHeTHKU. Posb muTonorun u 3MOPHOJIOTHU B CTAHOBJICHUHU T€HETUKH. BKiaa poccuilckux u
3apyOC)KHBIX YYCHBIX B pa3BHTHE TEHETUKH. METONBI TCHETHUKH (THOPHIOIOTHYECKUH, ITUTOTCHETHUYCCKHM,
MOJIEKYIISIpHO-TeHeTHUeCKUi1). OCHOBHBIC TCHETHYECKHE NOHATHs. [ eHeTHueckas CUMBOJHKA, HCIOJb3yeMas B
CXeMax CKpelHBaHUH.

3aKOHOMEPHOCTH HacJeIOBaHUs PU3HAKOB, ycTaHOBIeHHbIC . Menaenem. MOHOTHOpHIHOE CKpEIMBaHUE. 3aKOH

eanHoo0pa3ust THOPHUIOB MepBOro nokoeHus. [IpaBuino JoMUHUPOBaHUS. 3aKOH pacUIeTIEHUs] TPU3HAKOB.
I'nmote3a urctoThl TaMeT. [lomHOE M HEMOMHOE JOMUHUpPOBaHKE. JJUrHOpuIHOEe CKpenuBanme. 3aKOH
HE3aBHUCHIMOTO HACJICJIOBAHUS MPU3HAKOB. [{[HTOreHeTHIeCKHe OCHOBEI TUTHOPUIHOTO CKPEIIIHBAHMS.
AHanuzupyroliee cKkpelnBanye. Mcnonbp3oBaHue aHaIU3UPYIOLET0 CKPELIMBaHUs )i ONPEEIICHUs] TeHOTHIIA
ocobu

HpaKTH‘[eCKOC 3anaTHe: Pemenue 3a7a4 Ha OpeACJICHUC BEPOATHOCTU BO3HMKHOBCHU HACIICICTBEHHBIX
IIPU3HAKOB IpHU MOHO, U-, HOJ'II/IFI/I6pI/IL[HOM 1 aHAJIU3UPYIOIIEM CKPCIIUBAHUHN, COCTABJICHUC I'CHOTUIIMYCCKUX
CXEM CKpEUIMBaHUA

OK 01
OK 02
OK 04

Tema 5.2.
CremieHHoe HaceI0BaHue
MIPU3HAKOB

Conep:xxanue ydeOHoro marepmana:  CremicHHOe HacleloBaHHe Tnpu3HakoB. PaGora T. Moprana mno
CLEIUICHHOMY HaclieIOBaHUIO TeHoB. HapylleHue cuerieHus TeHOB B pe3ysibTaTe KPOCCHHIoBepa. XpOMOCOMHAs
TEOpUS HACJIEICTBEHHOCTH. | 'eHeTHUeCKe KapThl.

I'eneTtnka moma. XpoMOCOMHOE OTIpe/ieIeH e 10J1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMEBI. [ OMOraMeTHBIE U

TE€TCPOTraMETHBIC OPTaHU3MBI. Hacneﬂmaam/le IIPU3HAKOB, CICIUICHHBIX C II0JIOM

HpaKTl/l‘leCKOC 3aHsaTHe: Pemenue 3aaa4 Ha ONpE€AaACTICHUC BEPOATHOCTU BOSHUKHOBCHUA HACICICTBECHHBIX
IIPU3HAKOB NP CICIUVICHHOM HACJI€CAOBAHNU, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM CKPECIIUBAHUA

OK 01
OK 02
OK 04
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Tema 5.3.
3aKOHOMEPHOCTHU
M3MEHYHNBOCTH

Coaep:xaHue yueOHOT0 MaTepuaa:

M3mMeHunBOCTh. BUIbl M3MEHYMBOCTH: HEHACIEACTBEHHAs] M HACJIEICTBEHHas. Poiib cpensl B HEHACIIEICTBEHHOM
M3MCHYMBOCTU. XapaKTePUCTUKA MOTU(PUKAIMOHHON H3MCHYMBOCTH. BapHallMOHHBIA psl W BapUallOHHAS
kpuBas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE M KaueCTBEHHBIE MPU3HAKK U UX HOpMa peakuuu. CBoiicTBa
MOIUGUKAITMOHHON H3MEHYHBOCTH.

HacnenctBenHast, MM TeHOTHIIMYECKAsS H3MEHYHMBOCTh. KOMOMHATHBHAS H3MEHUMBOCTh. Meii03 U I0JI0BOI
IIpoIiecC — OCHOBa KOMOWHATHBHOW W3MEHUYNBOCTH. MyTallMoHHast I3MEHYNBOCTh. Kitaccudukanus MyTarmi:
TeHHBIC, XPOMOCOMHEIE, TeHOMHBIC. YacToTa i mpudrHbI MyTanuii. MytareHHble (pakTopbl. 3aKOH TOMOJIOTHIECKUX
pAI0B B HacneAcTBeHHOM usmeHunBoctd H. M. BaBuiosa

HpaKaneCKoe 3ansiTHe. PelieHue 3ama4 Ha OIPCACICHNUEC BEPOATHOCTH BOSHUKHOBCHUA HACICACTBECHHBIX
MPU3HAKOB IPH Ppa3JIMYHBIX THUIIAX B3aHMMOJCHUCTBUSA T'€HOB, COCTABJICHUE TCHOTUIIUNYCCKUX CXEM CKPCIIMBAaHUA

Tema 5.4.
T'enernka JeloBeka

Coaep:xanue yueOHOro MaTepuaJa:

I'eneruka yenoBeka. Kapuorun uenoeka. OCHOBHBIE METO/IbI TEHETUKU YEJIOBEKA: T€HEATOTUUECKHUI,
OJTU3HETIOBBIN, IUTOTCHETUICCKUH, OMOXUMUIECKHH, MOJIEKYIsIpHO-TeHeTHIeckuid. COBpEeMEHHOE OIpeIeliCHIE
TEHOTHUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nmomoupto [1IP-ananuza.
Hacrencreennrie 3a0oneBaHns YeJI0BEKa: TeHHBIE 00JIe3HH, OOJIE3HH C HACISACTBEHHON IPEAPaCIIONIOKEHHOCTHIO,
XpoMocoMHBIe Oone3Hn. CoMaTHiecKkre 1 TeHepaTuBHBIE MyTanud. CTBONOBBIC KIETKA. [IpHHIIUTIBI 3[0pOBOTO
00pasa KU3HH, JUATHOCTUKH, TPO(PUIAKTHKH U JICUCHUS TCHETUICCKUX 00JIe3HEH. MeTUKO-TeHeTHIECKOES
KOHCYJIbTUPOBaHKE. 3HAUCHHE MEAUIIUHCKON T'eHETUKU B MPEAOTBPAIICHUH U JICUYCHUH ICHETHYCCKUX 3a00JICBaHU I
YeJI0BEKa

HpaKaneCKoe 3anaTne. «CocraBiaecHHE U aHAIU3 POAOCIOBHBIX YEJIOBEKA
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Paznen 6. DBoronuoHHAsE OHOJIOTHSA

Tema 6.1.
DBOJFOLIMOHHAS TEOpHs U e€
MECTO B OMOJIOTHH

Coaep:xkanue yueOHOro MaTepuaJa

[IpeanocsIky BOSHUKHOBEHHS HBOJIIOIMOHHOMN TeopHuu. DBOMIOLMOHHAS TeOpHs U e€ MecTo B Ouosnoruu. Brnusaue
9BOJIIOI[OHHON TEOPHM Ha pa3BUTHE OHOJIOTHH U Apyrux HaykK. CBHIAETENbCTBA 3BOMONMH. [laeoHTONOTHYECKHE:
MIOCTIEIOBATENbHOCTh ~ TOSABJICHMS BHUIOB B  MAJCOHTOJIOTHUECKOW  JIETONHCH, TEpeXOofHble  (POPMBI.
Buoreorpadudeckne: cxoAcTBO U pasnuuue ¢ayH u (I0p MaTEPUKOB M OCTPOBOB. OMOPHOTIOTHYECKHE: CXOACTBA U
pazmuuust 3MOPHOHOB  pa3HBIX BHIOB  IO3BOHOYHBIX. CpaBHHTENbHO-aHATOMHYECKHE: TOMOJIOTHUYHBIE,
aHAJIOTUYHbIE, PYyJUMEHTApHBIE OpPraHbl, AaTaBU3MBI. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHH3MOB
HacJIeJCTBEHHOCTH U OCHOBHBIX META0OJIMUECKHX ITyTeH y BCEX JKMBBIX OPraHU3MOB.

OpomronuonHas Teopus Y. Jlapsuna. [Ipennocsiiki BOZHUKHOBEHUS TapBUHU3MA. J[BIDKYIIIHE CHUITBI DBOJIOLIUN
BHOB 10 J[apBuHY (M30BITOYHOE pa3MHOXKEHUE TIPH OTPAHUIEHHOCTH PECYPCOB, HEOIIpeAeNEHHAS H3MEHINBOCTH,

00pn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
Muxkpo3BoIIOLHUS

Coaep:xkanue yue0OHOro MaTepuaJa:

Cunretndeckas Teopus sBotonun (CTD) u e€ ocHOBHBIE MOJIOKEHHUS. MUKpO3BOMIOIUs. [TomyssIus kKak eTMHnIa
BHJIA ¥ DBOJFOIUH.

JBrokyiye cribl ((haKTOPhI)3BONIIOLUY BHOB B IPUPOAe. MyTallMOHHBINA IPOLIECC M KOMOMHATHBHAS
M3MEHYUBOCTD. [lonysinOHHEIE BOJHBI U peii¢ reHoB. M3omsamus n murpanus. EcrecTBeHHBIH 0TOOD —
HanpaBsoImi Gakrop 3onronuu. @opmel ecrecTBeHHOTO 0TO0pa. [IPHUCIOCOOIICHHOCTh OPraHU3MOB Kak

OK 01
OK 02
OK 04
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pe3ynbTat 3Bomonuu. [IpuMeps! nprucnocodaenuii y oprann3MoB. ApoMopdo3bl U nanoaganTanun. Bug n
Buoo6pazoBanue. Kpurepun Buna. OcHoBHbIE pOpMBI BHI000pa30BaHus: TeorpagiIeckoe, IKOJIOTHYECKOEe

HpaKaneckoe 3anaTne. «OnucaHue HpI/ICHOCO6ﬂeHHOCTI/I oprannisma 1 €€ OTHOCUTCIILHOI'O XapaKTepa»

Tema 6.3. ConepxaHue yueoHoro Mmatepuajia: Maxkpossomronus. @opMbl 3BoONNH: QUIeTHYECKas!, AUBEPreHTHAS, 12
MaxkponsBoronus KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTs 9BorOIIMN
IIpakTuyeckoe 3anaTHe: «CpaBHEHHE BUIOB 110 MOP(OIOTHYECKOMY KPHUTEPHUIO»
Pa3gen 7. Bo3HUKHOBeHHE W pa3BUTHE KU3HU Ha 3emiie
Tema 7.1 Copep:xaHue y4eOHOTr0 MaTepHaJia: OK 01
3aposkAeHUe U pa3BUTHE JloHay4yHbIE TPEACTABICHUS O 3apOXKIACHMM >XKM3HU. HaydHble THUIOTE3bl BO3HHKHOBEHHUS JKH3HM Ha 3eMIle: OK 02
WKU3HA abmoreHe3 ¥ TaHCTepMus. XHUMHYECKas OBOMIOLUSA. AOWOTCHHBIH CHHTE3 OPraHMYECKHX BEIIECTB U3 OK 04
HEOpPTraHMUYECKUX. OKCIEpPUMEHTAIbHOE IOATBEPXKICHHE XHMMHUUecKoM sBomonuu. HavampHble  3Tamsl
Ouonornueckoir sBomonuu. ['mnoresa PHK- mupa. dopmupoBaHne MeMOpaHHBIX CTPYKTYP M BO3HMKHOBEHHE
poToKJIeTKH. IlepBble KiIeTkH U ux 3BooLuA. POpMHUPOBAHUE OCHOBHBIX I'PYIIIT KHUBBIX OPIraHU3MOB.
PasBuTHe )xu3HM Ha 3emiie 1o 3paM U nepuonam. Kataapxei. Apxelickas v mporepo3oickas spbl. [laneo3oiickas
9pa U e€ mepuoabl: KeMOPUHUCKUH, OpJJOBUKCKHN, CHITYPUHCKHUH, TEBOHCKHUH, KAMECHHOYTOJIBHBIHA, IEPMCKHIA.
Me3o3olickas 3pa u €€ nepuoibl: TPHACOBBIH, IOpCKUii, MenoBoi. KaitHo30lckas 5pa 1 e€ nepuoipl: NajaeoreHoBbIH,
HEOT€HOBBIN, aHTPOIIOT'€HOBBIH.
Tema 7.2. Coaep:xkanue yueOHOro MaTepuaJa: OK 01 13
CucrtemMa OpraHUuEcKOro CucremMa OpraHMYECKOTO MHpa Kak OTpaXCHHE 3BONMIONMH. OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI OPraHU3MOB. OK 02
mupa. [Ipoucxoxaenne XapakTepuCcTHKa KIMMaTa ¥ T€0JOTHUECKHUX MporieccoB. OCHOBHBIE 3TAIBI HBOMIOIUH PACTHTEIHHOTO U )KUBOTHOTO OK 04
yenoBeka - aHTponorenes | MAP3. Apomopo3bl y pacTeHUH U KUBOTHBIX. [10sIBIICHNE, PACIBET ¥ BBIMUPAHUE TPy KHBBIX OPTaHU3MOB.
OBomonus YeaoBeka. AHTPOMOIOTHA Kak Hayka. Pa3BuTue npencTaBieHHH 0 MPOUCXOXKACHUH YelloBeka. MeTobl
H3y4deHHs aHTpororeHe3a. CXoJICTBa U pa3INyus YelloOBeKa U )KUBOTHBIX. CHCTEMaTH4YeCKOe IOJIOKEHHE YeTI0BEKa.
JBmxyuue cuisl (akTopsl) aHTponoreHe3a. HacneacTBeHHas M3MEHYUBOCTD U €CTECTBEHHBIN 0TOOD.
OOu1ecTBeHHbII 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUH TPYya, MBIIIJICHHE, peUb
Tema 7.3. Coaep:xanue yueOHOr0 MaTepuaJa:
OCHOBHBIE CTAINN OCHOBHBIE CTaJMU U BETBU IBOJIOIMH YEJIOBEKA: aBCTPAIONMTEKH, YenoBeK yMenbli, YenoBek MpsIMOXOISIINH,
JBOJIFOLINH YEJIOBEKA YenoBek HeaHAEpTAIbCKUM, UenoBeK pa3yMHbIN COBpeMEHHOro Tuma. HaxoJku HCKOMaeMblX OCTaHKOB, BPeMsi
CYIIECTBOBaHMS, 00JIaCTh PAaCIIPOCTPAHEHHUS, 00BEM rOJIOBHOTO MO3Ta, 00pa3 >KU3HHU, OpYIHS.
Uenoseueckue packl. OCHOBHBIE OO0JIBIIINE PaChl: €BpOTIeOn THAS (€Bpa3uiicKasi), Herpo-aBCTPAIONTHAS
(3xBaTOpHANIbHAS), MOHTOJIOUTHAS (a3MaTCKO-aMepUKaHCKas). UepThl MPUCTIOCOOJICHHOCTH MpEACTaBUTENEH
YeJI0BEYECKHX pac K YCIOBHAM CylLIeCTBOBaHUA. EqUHCTBO yenoBeueckux pac. Kpuruka pacuzma
IpakTnyeckoe 3anaTHe: «BpeMs U MyTu pacceneHus 4eI0BEKa M0 TIaHeTe»
Pa3zgen 8. Opranmsmsl u okpy:kaIas cpeaa
Tema 8.1. Coaep:xkaHue yue0OHOT0 MaTepuaJa: OK 01 14
Dkonorus kak Hayka. Cpeasl | DKoorus Kak Hayka. 3aaqu ¥ pa3Jielibl 9KOJOTHH. MeTOIbl SKOJOTHIECKUX UCCIICIOBAHMA. DKOJIOTHIECKOE OK 02
KHU3HHA. DKOJIOTHIECKUE MHPOBO33PEHUE COBPEMEHHOTO desioBeka. Cpeibl 00MTaHUS OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/AyIIIHAS, OK 04
(bakTops [TOYBEHHAs, BHYTPHOpPTraHn3MeHHas. DKonorndeckue paxropsl. Kinaccubpukanms sKomIornaeckux pakTopoB: OK 07

abrnotnyeckne, OMOTHIECKHE M aHTPOTIOTeHHbIe. JlefiCTBHE SKOJIIOTHIECKUX (DaKTOPOB HA OPTaHU3MEI.
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Abunornueckue GpakTopsl: CBET, TEMIEPATypa, BIakHOCTh. Dotoneproansm. [IprcrocodiaeHust OpraHu3MOB K
JelcTBhIO abnoTH4yeckuX Gakropos. buonorndyeckne purmsl. buornueckue dakropsl. Buabl Gnornueckux
B3aMMOJEHCTBUI: KOHKYPEHIUS, XUITHUYeCcTBO. [lapa3utusM, MyTyanu3M, KOMMEHCAIu3M (KBapTUPaHCTBO,
HaxJICOHUYECTBO), aMEHCAITU3M, HEUTpau3M. 3HaueHHEe OMOTHYECKUX B3aMMOJICHCTBHHN JUIS CYIECTBOBAHUS
OpPraHU3MOB B IPUPOIHBIX COOOIIECTBAX

Tema 8.2.
DKOJOTMYECKHUE
XapaKTEePUCTUKH MOMYJIISIIIAN

Copep:xaHue y4eOHOr0 MaTepHaJia:
DKOJIOTMYECKUE XapAKTEPUCTUKH MOy SIi. OCHOBHBIE ITOKA3aTENH MOMYJISIIUH: YHCICHHOCTD, INIOTHOCTb,
POXIAaEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLis. JMHaAMIKa YUCIEHHOCTH MOMYJISIINY U €€ PeryIIsaius

IIpakrnueckoe 3anaTne: «IloacyéT MIOTHOCTH MONYJSALUI pa3HBIX BUOB PACTEHUID

Pazgen 9. CoodmecTBa M 3K0JIOrH4ecKHe CHCTEMBI

Tema 9.1. Conep:xanue yuedoHOro marepuasa: CooOIIecTBO OpraHu3MoB — OHoIeH03. CTPYKTYphI OHOIICHO3a: BUI0BAs, OK 01 15
Coo0miecTBa Opranu3MoB, | MpOCTpaHCTBeHHas, Tpoduueckas (muiesast). Buapl-nomunanTel. CBs3u B OHOLIEHO3E. OK 02
3KOCHUCTEMBI DKojorudeckue cCucTeMsl (3kocuctemsl). [ToHsATHE 00 sKOCHCTEME M OHOreorieHo3e. DYHKIIMOHATBHBIC OK 04
KOMITOHEHTBI SKOCHCTEMBI: IPOIYIICHTHI, KOHCYMEHTHI, peIyleHThl. KpyroBopoT BEIIECTB U IIOTOK SHEPTUH B OK 07
skocucreme. Tpodudeckue (MMIIEBBIE) yPOBHH 3KOCHCTEMBI. [Inmensie nenu 1 cetn. OCHOBHBIE TIOKa3aTeNnn
9KOCHCTEMBI: OroMacca, MPOAYKIHs. DKOJIOTHIECKHE TUPAaMUIBL: TPOTYKIINH, YACICHHOCTH, OnoMaccel. CBoiicTBa
9KOCHCTEM: yCTOHYNBOCTD, CAMOPETYJIALHS, pa3BuTHe. CyKIeCCHs.
IIpakTHueckoe 3aHaTHe: KpyroBopoT BelIeCTB U IOTOK 3HEPTUH B IKocucTeMe. [luimeBble ey U CeTH.
Buomacca, npoxykuus. DKOJIOrHYeCKUe MUPaMUAbL: MPOIYKIUH, YUCICHHOCTH, OHOMACCHI.
Tema 9.2. Conep:xanue yueoHOro Mmarepuasna: [IpupoaHbie S9KOCUCTEMBI. DKOCUCTEMBI peK 1 03€p. IKOCUCTEMA XBOMHOTO OK 01 16
ITpupoaHbIe SKOCHCTEMBI WM HMIAPOKOJIUCTBEHHOTO Jeca. AHTPOIOT€HHBIE 3KOCHCTEMBl. ATPOIKOCUCTEMBL. Y pOOIKOCUCTEMBL. OK 02
Bronorndeckoe u X03s1iCTBEHHOE 3HaUEHNE arpo3KOCHCTEM H ypOoskocucTeM. bruopasnoobdpasue kak akTop OK 04
ycroitunBocTH 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOTO pa3HOOOpa3us Ha 3eMire. OK 07
Tema 9.3. Coaep:xkanue yue0HOro MaTepuaJa:
Buocdepa — rmobanpHAS VYuenue B. U. BepHanckoro o 6uocdepe. ['panuisl, coctaB u CTpyKTypa orocdepsl. JKHBoe BEmecTBO U €ro
9KOCHUCTEMBI 3eMJIH ¢ynkimn. OcobeHHocTn OHOcdeps! Kak ro0aIbHON 3KOCHCTEMBI. JIMHaMHYecKoe paBHOBECHE U 0OpaTHast CBsI3b B
o6uocdepe. KpyroBopoThl BeliecTB H OHOrC€OXUMHUYUECKUE IIUKIIBI JIEMEHTOB (YriIepoa, a30Ta). 30HaIbHOCTh
o6uochepsl. OCHOBHBIC OHOMBI CYIIIH
Ipakruyeckoe 3auaTue: CooOdmieHus mo reme: OcodeHHOCTH OHOCGhEpPhI Kak III00ATEHON IKOCUCTEMBI.
KpyroBopoTsI BemiecTB M OHOre0XUMUYECKHe UKIIBL. OCHOBHBIE OMOMBI CYIITH
IIpodeccuonalbLHO OPHEHTHPOBAHHOE CO/IePKAHMNE
Tema 9.4. Conep:xanue y4eOHOro MaTepHaJia: OK 01 17
BnusiHue aHTPOMOreHHBIX YenoseuecTBo B OMocdepe 3emiin. AHTpOIIOreHHbIE M3MEHEHUs B 6noctepe. [obanbHbIe SK0I0rHYecKue OK 02
(hakTopoB Ha Orochepy npo6embl. CocylecTBOBaHUE MPUPOIBI U denoBedecTBa. CoxpaHeHHe OMOpa3Ho00pas3ust Kak OCHOBA OK 04
ycToiuuBocTH 6nocheprl. OCHOBA paIMOHATBHOTO YIIPaBISHUS MPUPOIHBIMU PECYpCaMU U X UCTIONIh30BaHUE. OK 07
JlocTmkeHns OMOJIOTHHN U OXpaHa IPUPOIBI K 1.3
IIpakTuueckoe 3anaTHe: «[IpodunakTrka mpodeccHoHaNbHBIX 3200JIEBaHUI» K 3.5
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IIpodeccuoHalbHO OPUEHTHPOBAHHOE COJIEPKAHNE

Tema 9.5. Conep:xxaHue y4eOHOTO MaTepHuaJia: 1 OK 01 18
BrnusiHue cornpanbHo- 310poBbe U ero cocrasisitonre. MakTopbl, OJIOKHUTEIBHO M OTPULIATENLHO BIMSIONINE HA OPIaHU3M YeJIOBeKa. OK 02
sKojorndeckux (axropoB | IIpoGiiemMa TEXHOTEHHBIX BO3JEHCTBHI Ha 310pOBbE UeNIOBEKA (JIEKTPOMArHUTHBIE MOJIsI, OBITOBAS XUMUS, OK 04
Ha 3/I0pOBbE YEIOBEKa N30BITOYHBIE [IYMBI, PaJnalys U T.I.). AJZanTanus OpraHu3Ma YesioBeKa K (hakTopaM OKpy Karomel cpesibl. OK 07
[MpuHumne! popmMupoBaHus 310poBbe cOeperaroniero noseaeHus. Gusndeckas aKTHBHOCTB U 37I0POBbE. K 1.3
Bbuoxumuueckne aciekThl paliMOHAIBHOIO TUTAHUS [IK 3.5
IIpakTuyeckoe 3ansaTHe: JlaboparopHas pabota: YMCTBEHHas! pabOTOCIOCOOHOCTH 2
Pa3gen 10. Cenexuusi OpraHu3MoB, OCHOBBI OMOTEXHUKH
Tema 10.1. Conep:xanue yueoHoro marepuana: CeneKkius Kak HayKa U Mpolecc. 3apoKIeHUE CEICKIUN U JOMECTUKALINS. 0,5 OK 01 19
Cenekiys Kak HayKa U VYuenne H. 1. BaBunoa o nieHTpax MHOrooOpasusi ¥ MPOUCXOXKICHUS KyJIbTYPHBIX pacTeHu. L{eHTpsI OK 02
potecc MIPOMCXOKACHHS JOMAIIHUX )KUBOTHBIX. CopT, mopoja, mramMm. COBpeMeHHBIE METO/IbI CeJIeKIMU. MaccoBbIi OK 04
1 MHIUBHUYaJIbHBII OTOOPHI B CENEKIMM PACTCHUN U KUBOTHBIX. OIIeHKa 3KCTephepa. BIn3kopoICTBEHHOE OK 07
cKpemmuBanne — nHOpuAuHT. Yncras nmuana. CKpelluBaHne YUCTHIX JIMHKH. ['eTeposuc, wim rudpuiHas cuia.
Heponcreennoe ckpemuBanue — ayropuauar. OtnanéHHas rudpuausanust 1 e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3
U TIOJTyYEHHE TONUIUIONAOB. JJOCTIKEHNS CENEKIUH PACTEHHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
Tema 10.2. Copep:xaHue y4eOHOT0 MaTepuaJa: 05
OCHOBBI OHOTEXHOJIOTUU BuoTexHonorus kak oTpacib MPOU3BOJICTBA. I 'eHHas HHKeHepus. DTaIlbl co3anus pekoMouHanTHOH JIHK u
TpaHCTeHHBIX oprann3MoB. Kierounast umkenepus. Kierounsie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE
pacrenuii. KiioHnpoBaHue BEICOKOIPOIYKTHBHBIX CEITLCKOXO03SHCTBEHHBIX OPraHM3MOB. JKOJIOTHYECKUE U
strdeckue npobsembl. MO — reneTnuecky MoJU(UIIMPOBAHHBIE OPTaHU3MbI
IIpakTuuyeckoe 3ansirme: Keiickl Ha aHanu3 MHOOPMALUMK O HAYYHBIX JIOCTIIKEHHSIX B OOJIACTH T€HETHUECKHX 2
TEXHOJIOTHH, KIETOYHONH MH)KEHEPHH, ITUIIEBBIX OMOTEXHOJIOTHH.
IIpodeccuonalbHO OPUEHTHPOBAHHOE COJlEPKAHNE
Tema 10.3. Copep:xaHue y4eOHOTO MaTepHuaJia: 1 OK 01 20
BrorexHonoruu B xu3HM 1 | OCHOBHBIE HAIIPaBJICHNSI COBPEMEHHOM OMOTEXHOJIOTHH B IPO(eCCHOHANBHOI e TeTbHOCTH YeToBeKa. MeTopl OK 02
npodeccuu 6notexHooruu. OOBEKTH OMOTEXHOJIOTHH. DTHKA OMOTEXHOIOTHYECKIX OK 04
U TeHETHYECKUX dKcriepuMeHToB. [IpaBuiia moncka n aHanm3a OMO3KOJIOTHYECKOH HH(OpMAaLK OK 07
13 pa3INYHBIX HICTOYHHUKOB (Hay4dHas M yueOHO-HaydHas JINTepaTypa, CPeJCTBAa MACCOBOM MH(OPMAIINH, CETh K 1.3
WuTepHeT u npyrue) K 3.5
IpakTHyecKoe 3aHsTHE: 2
Kelicel Ha aHanu3 nwHQOpManMU O HAYYHBIX IOCTH)KEHHSX B OOJIACTM T'CHETHYECKHUX TEXHOJIOTHMH, KIIETOYHOM
WH)KEHEPHH, MUIIEBbIX OMOTEXHOJIOTHH.
3amura Keica: mpeACcTaBIeHNE Pe3yJIbTATOB PEIICHNs KeHCOB (BBICTYIJICHNE C ITPEe3CHTAINeH)
IIpodeccuoHabHO OPUEHTHPOBAHHOE COJIEPKAHNE
Pa3gen 11. Pemenne keiicoB B 001acTH OHOTEXHOJIOT Hit
Tema 11.1.2 Conep:xanue y4eOHOr0 MaTepHaJia: 2 OK 01 21
CounanbHO-3THYECKHE DTHYECKHE aCIEeKThl Pa3BUTHsI OMOTEXHOJIOTHH U IPUMEHEHHE UX B )KU3HHU YENIOBEKA, TOUCK OK 02
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acneKThl OHOTEXHOJIOT it

1 aHaJIu3 WH(POPMAINY M3 Pa3INYHBIX HCTOYHUKOB (HaydHAs M yIeOHO-Hay9IHAs INTepaTypa, CpPEACTBAa MaCCOBOM

OK 04

nHdopmanum, cetb UHTEpHET U 1pyrue) OK 07
IIpakTHyeckoe 3aHATHE: 1 K 1.3
Keticpl Ha aHanmm3 nHPOPMAIIUN 00 HITHYECKHUX acleKTaX Pa3BUTHSA OMOTEXHOJIOTHH (110 MHHHA-TPYIIIIAM). K 3.5
3amuTa Keica: IpeCTaBIeHHEe Pe3yIbTaTOB PEIICHHUs KeHCOB (BBICTYIUICHHE C IPE3eHTAINEH)
IIpakTHyeckoe 3anATHE: 3alInTa Keiica: MpecTaBlIeHUE Pe3yJIbTaToB PeLIeHHs KeHCOB (BBICTYIICHUS). 2 22
IIpomesxkyrounas arrecrauus (a1uddepeHupoBaHHbIN 3a4eT) 1

Bcero 66 yacos
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUTLIAHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanus yaeOHON AUCHUIUIMHBI TpEOyeT HaTM4YKs yueOHOro KaOuHeTa.

Kabuner «buonorun», ocHaleHHbI 000pYA0BaHUEM: CTOJ IEMOHCTPAIIMOHHBIN (C
PAKOBHUHOM, IOJJBOJIKOM U OTBEAEHUEM BOIbI, CAHTEXHUKOMU, JIEKTPUUECKUMHU PO3ETKAMH,
aBTOMAaTaM{ aBapUITHOIO OTKIIIOUEHUS TOKa), 1a0OpaTOPHBIM OCTPOBHON CTOJ (JIBYXCTOPOHHMIA,
C 3aILUTHBIM, XUMOCTOHKUM U TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIbEM, C TIOJICBETKOM U
AIIEKTPUYECKUMU PO3ETKAMU, IOJBOJIKON U OTBEJCHUEM BOJIbl U CAHTEXHUKOI), CTYI
71a00paTOPHBII MOBOPOTHBIHN, PETYIUPYEMBIH 110 BBICOTE.

[TpumepHbIi IepeyeHb JeMOHCTPAIIMOHHOTO B J1a00paTOPHOTO 000PYIOBaHHMS.

JleMoHCTpalnoHHOE 000py10BaHKUE U TPHUOOPHI:

- KOMIUIEKT BJIXKHBIX PENapaToB AEMOHCTPALIMOHHbIN

- KOMIUIEKT TepOapueB IO CHUCTEMaTHKE PpacTeHUH C  ONpeAeIuTeIbHbIMU
KapTO4YKaMU

- KOMIUIEKT KOJUIEKIIMH IEMOHCTPALIMOHHBIN

- 1M (pPOBON MUKPOCKOIT OMHOKYJISIPHBIN (C KaMepoit)

JlaGopaTopHo-TexXHOJOTHYECKOE  OOopyAoBaHue  (j1abopaTopHoe  00OpyHOBaHHE,
npuOOpbI, HAOOPHI /171 SKCIIEPUMEHTA, MHCTPYMEHTBI):

— MOJIEJIH, MYJISKH, allIlJIMKaluu

- KOMIUIEKT MOJIEIeN-aNIuIMKalUi JEMOHCTPALlHOHHBII

— KOMIUIEKT aHATOMUYECKUX MOJIENIEeN JEMOHCTPALlMOHHBIN

- Ha0Op NaICOHTOJOTMYECKUX MYJISDKEN

- KOMILJIEKT OOTaHUYECKUX MOJIENeN JEeMOHCTPALlMOHHBIHI

- KOMILJIEKT 300JIOTHYECKUX MOJIEIeH JeMOHCTPALlMOHHBIH

- KOMILIEKT MYJISKEH JeMOHCTpAIllMOHHBIN

- CKEJIET YeJIOBEKa

- TOPC yesloBeKa pa30opHbIil

- KOMIUIEKT MOJIENeN

- KOMIUIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB KUBOTHBIX

— TabJIMLbI penbeHbIe

- JIEMOHCTPAIIMOHHBIC YUeOHO-HATJISATHBIE TTOCOOUS

- KOMIUIEKT MOPTPETOB I 0popMIIeHHs KabuHeTa

- nabopaHTCcKast 17151 KaOUHeTa OMOJIOTHH U SKOJIOTHH

- CTOJI C SIIMKAaMU JIJIsL XpaHeHHs1/TyMOoi

- Kpecio opucHoe

- CTOJI 1a00paTOPHBIN MOSUHBIH

- CYIIWJIbHAS MTaHENb JUIS OCY 1Bl

— mKkad 1 XpaHeHUs y4eOHBIX TOCOOH

- mKad s XpaHeHUs BIaXHBIX MIPENapaToB, 3alUpaOLINics Ha KITI0Y

- mkad A XpaHeHUs J1abopaToOpHOH oCyaAbl/IpuOopoB

- Ta0OPaHTCKHUM CTOI

- CTYJ 1JabOpaTOpHBII

- KOMIUIEKT €pIIEH I MBIThS 1a00paTOPHOI MOCY/IbI.
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3.2. UndopmanuonHoe odecniedeHne 00ydeHust
Ilepeyenb pexoMeHIyeMbIX Y4YeOHBIX HW3JAHMH, TONMOJHUTEJIbHOH JIMTEPATYPHI,
HNuTepHeT-pecypcos.

OcHoBHas JIuTEpaTypa:

1. buonorus. ba3zoBeiii u yrayonenubrii ypoBau: 10—11 kiaccel: ydeOHUK )1 CPEIHETO
obmiero obpaszoBanusi/ mox obuieir penakuueit B.H.fApbiruna.— 2-e u3a., nepepad. u
non.— MockBa: M3marensctBo HOpaiit, 2025.— 378 c.— (O0meobpa3oBaTeIbHBIMI
muki).— ISBN 978-5-534-16228-8. — Tekct: snekrponHbiid // OOpa3oBarenbHast
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/579602.

2. buonorusi: yueOHUK U MPAKTHKYM JJIsI CPETHETO MPO(PECCHOHATBHOTO 00pa3oBaHMsl/ O
penakuueir B.H. Slppiruna.— 2-e uzn.— Mocksa: UznarensctBo FOpaiit, 2025. — 377
c.— (IIpodeccuonanproe obpazoBanue).— ISBN 978-5-534-09603-3. — Tekct:
anekTpoHHbd  //  OOpaszoBarenbHast 1atdopma  FOpaiir  [caiit]. — URL:
https://urait.ru/bcode/579596.

3. KoncrantunoB B.M. buonoruss s npodeccuii U CrenuaabHOCTEH TEXHUYECKOTO U
€CTECTBCHHO- HAy4YHOro mnpodwied: yded. s CTyd.  YUPSKICHHH cpea. mpod.
obOpazoBanuss / B.M. KouncrantunoB. — 1l-e wu3ap., crep. — M.: OOpa3zoBarenbHO-
W31aTeNbCKUM HeHTp «Akanemusi», 2023. — 336 c.

4. Jlanuukas,\ T.B. Buonorus. TecTel: ydeOHUK MJIsI CpeaHEro MpodhecCHOHATbHOTO

obpazoBanus/ T.B.Jlanumkas.— MockBa: M3marensctBo FOpaiit, 2025.— 40 c.—
(ITpodeccuonanpbuoe obOpazoBanue). — ISBN  978-5-534-14157-3. —  Teker:
autekTpoHHBIH  //  OOpazoBarenpHass  miatdpopma  FOpaitr  [caiit].—  URL:

https://urait.ru/bcode/567611 .
JomonHuTEIBbHAS JIUTEPATYypa:

1. Epemuenko O.3. buonorusi: ydenume o Ouocdepe: yuyeOHOe mocobue Ajis CpeTHETro
npodeccuonansHoro oodpaszosanus/ 0.3. Epemuenko.— 3-¢ m3a., mepepad. u jom.—
MockBa: W3narenbcTBO FOpaiir, 2025.— 224 c¢— (IlpodeccuonanpHoe
obpazoBanme).—  ISBN  978-5-534-19357-2. —  Tekct:  2NeKTpOHHBIA  //
Oo6pasoBatenpHas mardpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/556343.

2. Haxaea B.W. buomorus: renerwka. [Ipaktmdyeckuit kypc: ydeOHOe Mocobue s
cpeanero mpodeccuoHaabHoro obpaszoBanus/ B.M. HaxaeBa.— 2-e u3a., mepepal. u
norm.— MockBa: M3marensctBo [Opaiit, 2025.— 216 c.— (IIpodeccronaibaoe
obOpazoBanue)— ISBN  978-5-534 -20294-6. —  TekcT: dSIeKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/557908 .

3. TMapuryruna JI.A. KommiekT HarnsgHbix nocodbuit «buonorus»: (10 mnakaroB). — M.:
O0pazoBaTenbHO-U3AATENLCKUN HEHTP «AKageMus», 2024.

4. TummpszeB K.A. Kusup pacrenus/ K. A.Tumupsze; mnon penaxkmuein JIL.M.
bepruackoit.— Mockpa: M3znmatensctBo FOpaiir, 2025. — 248 c. — (AHTONOTHS
mbicin).— ISBN 978-5-534-08585-3. — Tekct: anextponnslii // OOpazoBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/563015.

HNuTepHeT — pecypcebl:

1. bubnuorexa BUACOYpPOKOB IO HMIKOJIBHON mporpamme MurepuHerYpok. Pexxum goctyna:
[www.interneturok.ru 01.05.2026].

2. Poccuiickas 3JIeKTpOHHasl IIKOJIA MO BCeM mpenMmeraMm. Pexxum mocrtyma: [resh.edu.ru
01.05.2026].

3. Eamnoe oxHO moctyna k oOpa3oBaTenbHBIM pecypcam MHTepHeTa o 6uonoruu. Pexum
nocryma: [www.window.edu.ru/window 01.06.2026]
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http://www.window.edu.ru/window

4. OOpa3oBaTeNbHBII CalT JUIsI IIKOJBHUKOB. Pexxum moctyma: [www.alhimikov.net
01.05.2026]

5. Dnexkrtponnas Oubmuoreka bpl'Y. Pexum mocryma: [http://ecat.brstu.ru/catalog/
Vueonnie%20u%20 yaedono-meroanueckue?20mocobust 01.05.2026]

6. OnexTpoHHbIA Katajor OuOimoreku bpl'Y. Pexxum mocryma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cgiirbis_64.exe?LNG=&Z21I1D=&121DBN=BOOK& P21D BN.
01.05.2026]
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4. KOHTPOJIb M OIEHKA PE3VJbTATOB OCBOEHUS YYEBHOM
TACIATLITAHBI

KonTpons M oOleHKa pe3yibTaTOB OCBOEHHUS 00I1€00pa30BaTeIbHON IUCHUILIMH
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBIeHHbIE HA (POPMHUPOBAHUE OOLINX
U po(ecCHOHANBHBIX KOMIIETEHLIUH 110 pa3jesiaM U TeMaM CoJepkKaHus ydeOHOro MaTepuaa.

Oomasi/npodeccuoHanb Pa3znen/Tema Tun oeHoYHbIX
Hasi KOMIETEeHIHUA MepONpPUATHI
Tema 2.1 Tema.2.2 Tema 2.3 | BrinmonHeHHE TPAKTUIECKUX
OK 01 Tema 3.1 Tema 3.2 Tema 3.3 | 3agaHui.

Tema 4.1 Tema 4.2 Tema 4.3 | YcTHBIN onpoc.
Tema 5.1 Tema 5.2 Tema 5.3 | TectupoBanue
Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tema 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
Temal0.3

Tema 11.1.2

Tema 1.1

OK 02 Tema 2.1 Tema.2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tewma 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
Temal0.3

Tema 11.1.2

Tema 2.1 Tema.2.2 Tema 2.3
OK 04 Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
Temal0.3

Tema 11.1.2
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OK 07 Tema 8.1 Tema 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2

Temal0.3
Tema 11.1.2
IIK 1.3 Tema 9.4 Tema 9.5
IIK 3.5 Tema 10.3
Tema 11.1.2
OK 01 OK 02 OK 04 JuddepeHumrpoBanHbIN
OK 07 3a4éT

IIK 1.3 TIK 3.5
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