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Paboyas nporpamma 06meo6GpasoBatensHol IUCUMIINHEL  «Buonorus» paspaGoTaHa Ha
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1. OOmas xapakTepucTtuka paboueil mporpamMmsl 00111€00pa30BaTENbHON JUCHUIUINHBL «bronorus»

1.1. MecTo TUCIUTIIIMHBI B CTPYKTYPE OCHOBHOM 00pa3oBaTelIbHON TPOrpaMMbI

OO6meobOpa3oBaTenbHass  OUCHUIUIMHA — «buonorus»  gBIseTCS  00s3aTENBHONH  YacThIO
0011e00pa3oBaTeIbHOr0 MHKJIa 00pa3oBaTenbHOM mporpamMmbl B cooTBercTBUU ¢ PI'OC CIIO mo
cneuuansHoctu 09.02.09 Beb-paspaboTka.

1.2. llenu v mutaHUpyeMbIe pe3yJIbTaThl OCBOCHUSI TUCIUTLINHBI:

1.2.1. llenb AUCUUILIMHBI

Copepxanue nporpamMmbl 00I1e00pa3oBaTeIbHON AUCHUILTUHBI «bHoIOrHs» HalpaBieHo Ha
JIOCTHDKCHHE PE3YJIbTaTOB €€ M3ydeHus B cooTBeTcTBUH ¢ TpeboBanusmu OI'OC COO ¢ yuetom
npodeccuonanpHor HanpasieHHOCTH PI'OC CIIO. Llenp n3ydyenus AucHUIUIMHBI «brosorus» Ha
0a30BOM YpOBHE — OBJIaJieHHEe OOYYalOIUMUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAIHHOU
OpraHM3allK >KUBBIX CHCTEM PA3HOTO paHra U MpUOOpeTeHHEe YMEHHM HCIONb30BaTh 3TH 3HAHUS
JUIS TPAMOTHBIX JEUCTBUH B OTHONIEHMH OOBEKTOB >KMBOM HPUPOIBI U PEIICHUS Pa3TUYHbBIX
KU3HEHHBIX TPOOIIEM.

JlocTikeHue nenu u3y4eHus TUCIUIUTHHEL «bruomorus» Ha 6a30BOM ypoBHE 00ecrieunBaeTCs
pELIEHNEM CIIEAYIOIUX 3aay:

- OCBOEHHME O0YUarOIMMUCS CUCTEMBI 3HAHUI O OMOJIOTMYECKUX TEOPHUSX, YUCHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIIaX, CIYKAIIMX OCHOBOW JUIsi (JOPMHUPOBAHUS MIPEICTABICHUN
0 €CTECTBEHHO-HAy4YHOI KapTUHE MUPA, O METOJIaX HAyYHOTrO MO3HAaHMsI, CTPOCHUH, MHOT000pa3uu
U OCOOCHHOCTSIX JKUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allid, BBIJAIONIMXCS OTKPBITHSIX U
COBPEMEHHBIX HCCIIEAOBAHUSIX B OHOJIOTHH;

- QopmupoBaHue y 0OyYarOIIMXCS MO3HABATENIBHBIX, WHTEIJIEKTYaTbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHalu3a AAHHBIX O MYTSIX Pa3BUTUS B OMOJOrMHM HAy4YHBIX B3IJISIZIOB,
UJeH U MOAX0/I0B K M3YUEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIUy;

- CTAaHOBJICHUE y 00yJaromumxcs oOueil KyabTyphl, QYHKIIMOHATBEHOM IPAMOTHOCTH, Pa3BUTHE
YMEHUU OOBSICHATh M OLICHUBATH SIBIICHUS OKPYXKAIOIIETO MHUpa >KUBOW MPUPOJBI HA OCHOBAHHH
3HaHUH U OIBITA, MOJYYEHHBIX MPU U3YYCHUU OMOJIOTHH;

- (QopmupoBaHue y O0Oy4YaIOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYEHHE OMOIOIMYECKUX
3HAHUN B MPAKTUYECKOW JCSATEIHHOCTH YEJIOBEKA, PAa3BUTHM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHH 1 arpoOUOTEXHOJIOTHIA;

- BOCIUTaHUE YOEKJAEHHOCTM B BO3MOXHOCTH TIO3HAHUS YETOBEKOM >KHBOM TPHUPOIBI,
HE0OXOIMMOCTU OEpeKHOTO0 OTHOIICHHS] K HEW, COONIIOJIEHUs dTHYECKHX HOPM TpU MPOBEACHHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

- OCO3HAHHME [EHHOCTH OHMOJOTMYECKHX 3HAHUU 7S TOBBIIMICHHUS YPOBHS IKOJIOTUYECKOM
KYJIbTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

- MpUMEHEHHe MNPUOOPETEHHBIX 3HAHMM M YMEHHI B TOBCETHEBHOW >KM3HM ISl OLIEHKHU
MOCTIE/ICTBUM CBOEH JAEATENbHOCTH 110 OTHOLICHHMIO K OKpY)Karolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHKE U COOJI0IEHNE MEp TTPO(HIIAKTHKY 3a00I€BaHUN.

1.2.2. Tlnanmpyemble pe3yabTaTbl OCBOEHHs 00IIe00pa30BaTEIbHOW JAUCIUIUINHBL B
cootBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

O6mme xomnetreHuu U npodeccuonanbubie komnereHuu GI'OC CIIO B cooTHeceHHH ¢
JTUYHOCTHBIMU, METANPEIMETHBIMU U TPEIMETHBIMHU pe3yJbTaTaMu OOy4eHHs 0a30BOTO YpPOBHSI
@dI'OC COO npencrapieHsl B Ta0IMLIE:



Koo n
HAaUMEHOBAHHE
hopMHUpyeMBIX
KOMIIETCHIU I

[Lnanupyembie pe3ysibTaThl OCBOCHUS IUCLIUIIIIUHBI

Oo6mwme

JucuunnuHapHbie

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3aja4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

JlngHOCTHBIE pE3yJabTaThI
TPYJIOBOT'O BOCIIUTAHUS:
- TOTOBHOCTh K TpyaY,
Tpyaoooue;

- TOTOBHOCTh K AKTHMBHOM JEATEIbHOCTH TEXHOJIOTHYECKOM
Y COIIMAILHOM HAMPaBIEHHOCTH, CIOCOOHOCTh HHUITUUPOBAT,

JOJDKHBI OTpaXaTb B YaCTH:

OCO3HAHHUEC LEHHOCTH MAaCTEPCTBa,

IUIAHUPOBaTh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKylo
JIeSTeTbHOCTb;
- UHTEpeC K pasnu4HbiM cdepam mnpodeccuoHaANTbHON

JIeSATeTLHOCTH.
MetanpeameTHble pe3yinbTaThl TOJKHBI OTPaXaTh:
OBnazieHne yHUBEPCAIBHBIMU YYEOHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENbHO (DOPMYNHUPOBATh U aAKTyaIU3UPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUH UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B paCCMaTPUBAEMBIX SIBJICHUSX;
- BHOCUTb KOPPEKTHUBHI B
COOTBETCTBHE  PE3yJIbTaTOB
MOCJIEJICTBUM J1€ATENIbHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATEHCKOM
U TPOEKTHOM  JIeATeNbHOCTH, HaBBIKAMH
npobiewm;

- BBISIBJISITH IPUYMHHO-CJIEJICTBEHHBIE CBSI3H

ACATCIIBHOCThb, OILCHHBATH
OEJIsIM, OLICHUBATh PUCKHA

paspenieHus

I1P6 1.
OMOJIOT U
B CHCTEME HAyYHOr0 3HAHHSA, (YHKIIMOHATHLHOW IPAMOTHOCTH
YCJIOBCKA IJIsA pCHIeHI/ISI JKN3HCHHBIX HpO6JICM.

ITP6 2. CpopmMupoBaHHOCTH YMEHUS PACKPBIBATH COACPKAHHE
OCHOBOITIOJIararommx 6I/IOJ'IOFI/I‘-I€CKI/IX TepMI/IHOB 158 HOH?[TI/If/'IZ
KW3Hb, KIIETKA, TKaHb, OpPraH, OPraHW3M, BUJ, MOIYJSIUS,
IKOCUCTeMa, OuormeHo3, Ouocdepa; merabonmmsm (oOMeH
BEILIECTB

U TIpeBpallleHUE DJHEPruu), TOMeocTa3 (CaMOperyJsius),
OuocuHTe3 OelKa, CTPYKTYpHAsi OpTraHU3aIUs )KUBBIX CUCTEM,

CdopmupoBaHHOCTH 3HAHUM O MecTe U POJH

JUCKPETHOCTb,  CaMOPETYJALMs,  CaMOBOCIPOU3BEIECHUE
(penponykius), HaCJIEICTBEHHOCTD, U3MEHUYUBOCTb,
9HEPro3aBUCUMOCTb, POCT W  pa3BUTHE,  YPOBHEBas
OpraHu3aIys.

[1P6 3. ChpopMupoBaHHOCTh YMEHUS PACKPHIBATh COJCPKAHUE
OCHOBOIIOJIATAIONIMX OHOJOTMYECKHX TEOpUM M THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOW,
IIPOUCXOXKIECHUS KU3HU U YEJIOBEKA.

[MP6 4. CdopMupOBaHHOCT,  YMEHHUSI  pPacKphIBaTh
OCHOBOIIOJIararome Ouosnornyeckue 3aKOHBI u
3akoHomepHoctu (I'. Mennens, T. Moprana, H.I1. BaBusoga,
2. I'exkens,
®. Mromnepa, K. baspa), rpaHumnpl Ux HOpPUMEHUMOCTH K
YKUBBIM CHCTEMAM.

I[IP6 5. IlpuoOpereHue ombITa NPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOT'O IO3HAHUS, WCIOJIb3yEeMBIX B OHOJIOTHU:
HaOJIIOAeHUS

U ONHMCAHHUSA JKUBBIX CHUCTEM, IPOLECCOB U  SIBJICHUII;
OpraHM3aliy U MPOBEACHUS OMOJIOTUYECKOT0 3KCIIEPUMEHTA,




U aKTyaJU3UPOBATh 33J1a4y, BBIIBUTATh TUIIOTE3Y
cec peH_IeHI/ISI, HaxXOoIUThb apFYMeHTbI IJIA 10KA3aTCJIBCTBA CBOUX
YTBEPXKIACHHMA, 33/1aBaTh MapaMeTPhl K KPUTECPHH PEILICHUS;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHBIG B XOJ¢€ peH_IeHI/HI 3aa4u
pe3yJbTaThl, KPUTHYECKH OIICHHBATh HX JOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTB N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;
pa3palaThiBaTh IUTAH PEIICHHS IPOOJIEMbI C YUYETOM aHalln3a
HMEIOIUXCS MaTepUaAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETh NIEPEHOCUTH 3HAHHMS B TTIO3HABATEIIbHYIO

U IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

- YMEThb HHTETPUPOBATh 3HAHHUS M3 PA3HBIX MPEIMETHBIX
o0OJacrei;

- BBIABAraTh HOBEBIE HJIEH,
MOJIXOJbI U PEIICHUS

npeajiaraTb OpUTIMHAJIBHBIC

BBIIBIDKEHUSI THUIOTE3, BBISBICHUS 3aBHUCUMOCTH MEXIY
WCCIICTyeMbIMU ~ BEIMYMHAMH, OOBSICHCHHUS TOJYYCHHBIX
pe3yNbTaToB

1 (HopMyIHpOBaHUS BBIBOJOB C HMCIOJIH30BAHUEM HAYYHBIX
NOHATUM, TEOPUI U 3aKOHOB.

I1P6 6. CdopmupoBaHHOCTH YMEHUS BBIJICIISITh
CYLICCTBEHHbIE MPHU3HAKK BUPYCOB, KJIETOK IPOKApPUOT U
JYKapHOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB,
BUJOB, OHOIrEOLEHO30B U  JKOCHCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIECTB U TMPEBpAICHUS SHEPTUH B
KJIETKe, (POTOCHHTE3a, IJIACTUYECKOTO M SHEPreTH4YeCKOro
oOMEeHa, XEMOCHHTEe3a, MMTO3a, MEeH03a, OIJI0JOTBOPEHMUS,
pa3BUTUSA U PA3MHOXKCHHS, HHIWBUIYaTbHOTO pPa3BUTHUS
opranm3mMa (OHTOTeHe3a), OOpbObI 3a  CyIIECTBOBaHUE,
€CTECTBEHHOT'O otOopa, BUJI000pa30BaHuUs,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOUTaHUsI, BIUSHUS
KOMIIOHEHTOB  JKOCHUCTEM, aHTPOIIOT€HHBIX  HM3MEHEHH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpaAIllEHUE SJHEPTUU B Orocdepe.
ITP6 7. ChopMupOBaHHOCTH YMEHUS MPUMEHSTH MOIyYCHHBIE
3HaHUS 11 OOBSCHEHUS OWMOJOTUYECKUX TMPOIECCOB U
SBIIGHUW, i1 TPUHATHS TMPAKTUYECKUX  pEHIeHWH B
MOBCEAHEBHOM KU3HU

c 1enplo oOecrieueHHst O€30MaCHOCTU CBOETO 3/I0POBBS U
3I0pOBbSl  OKPYXKAIOUIUX JIIOJIeH, COONIIO/IEHUsI 3/10pOBOTO
o0pa3a KU3HHU, HOPM TPaMOTHOTO MOBEJCHUS B OKPYKaroIIen
MIPUPOTHOM cpene; MMOHUMaHUE HEO0OXOTUMOCTH
WCTIONIb30BaHUS JTOCTHKEHHH COBPEMEHHOW OHOJOTHU U
OMOTEXHOJIOTHH JJIS PAllMOHATBHOTO MPUPOIOTIOIB30BAHUS.
I1P6 8. ChopMUpOBaHHOCTH YMEHHUS peliaTb OMOJIOrMYECKHe
3a/1a4, COCTABIISITh TCHOTUITMYECKUE CXEMBI CKPEITMBAHUS
JUTSL pa3HBIX THIIOB HACTEIOBAHUS MPU3HAKOB Y OPTraHU3MOB,
COCTaBJIATh CXEMbl TIEpEHOCAa BEIIECTB M JHEPruu B
sKocHcTeMax (1IeNU NMUTaHUsl, TUIIEBbIE CETH).




ITP6 9. ChopmMupoBaHHOCTh YMEHHI KPUTUYECKH OIICHUBATH
nHPOpPMAIMIO OHOJIOTUYECKOTO COAEPIKaHUS, BKIIOYAIOIIYIO
IICEBJIOHAYYHbIC 3HAHUSA W3  PA3JIMYHBIX  HCTOYHHKOB
(cpeactBa MaccoBoil uWHGpOpPMAIUK, HAYYHO-TIOMYISIPHBIC
MaTepuaibl);  WHTEPIPETUPOBATh  ITUYCCKHE  ACIEKTHI
COBPEMEHHBIX HCCIEIOBaHMKA B OHOJOTMM, MEIUIUHE,
OMOTEXHOJIOTHH; PacCMaTpUBaTh III00ATBHBIC KOJIOTHYCCKHEC
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO ITO3HUITHUIO.

mP6  10. CdopMupoBaHHOCTHP  YMEHHH  CO3]aBaTh
COOCTBEHHBIC NMHUCHMEHHBIC M YCTHBIC COOOIEHHSI Ha OCHOBE
OMOJIOTHYEeCKO HWH(POPMAIMK W3 HECKOJBKHUX HCTOYHHKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATHIHBIN anmmapar OHOJIOTHU

OK 02.
HcnonwzoBars
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajau3a u
MHTEPIpPETALNH
uH(pOopMaluu U
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH JIJIsI
BBINIOJIHEHHUS 337124
npodecCHOHATbHON
JeATETbHOCTH

JlugHOCTHBIE pPE3yAbTATHl  JIOJKHBI
[IEHHOCTH HAYyYHOTO MO3HAHUS:

- c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKd M OOIIECTBEHHOU
MPaKTUKH, OCHOBAaHHOTO Ha JAaiore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHDE.

MeranpeaMeTHbIe pe3ynbTaThl JOJKHBI OTPAXkKaTh:
OBnazieHne yHUBEPCAIbHBIMU YYEOHBIMU TTO3HABATEIHHBIMU
JEUCTBUSIMHU:

B) paboTa ¢ uHpopmauei:

- BJIaJIETh HaBBIKAMH
W3  HWCTOYHMKOB  Pa3HBIX  THUIIOB, CaMOCTOSTEIIBHO
OCYUIECTBIISTh TIOHCK, aHajus, CHUCTEeMAaTH3aIUIO
¥ HUHTEpIpETAi0 HHGOPMAIMKU PA3TUIHBIX BHIOB U (OpM
MPE/ICTABIICHHUS;

- OIICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTH HH(OpPMAIIHH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

OTpaXaTb B YaCTH:

MIOJIy4EHUs uHpopMaun

I[MP6 1. CdopMHupOBaHHOCTH, 3HAHUKW O MECTE€ H POJHU
OuoI0ruu

B CHUCTEME Hay4yHOro 3HaHMs; (QYHKINOHAIBHON IPaMOTHOCTH
YeJI0BeKa ISl PeLIeHUs )KU3HEHHBIX NPOo0JIeM.

[1P6 7. ChopMupoBaHHOCTh YMEHUS PUMEHSTH MTOJyYE€HHBIE
3HaHUS s OObBSACHEHHs OHOJOIMYECKHX IPOLECCOB U
SIBIIGHUW, Ui TPUHATHS —MPAKTUYECKUX  pEUIeHHH B
[IOBCEJHEBHOM KU3HU

c uenbto oOecrieyeHHss O€30MaCHOCTH CBOErO 3/10pOBbS U
3JI0pOBbsSI  OKPY)KAIOLIUX JIIOJIeH, COOJIOAECHUS 370POBOTO
oOpa3a >KM3HHU, HOPM I'PaMOTHOT'O MOBEJAEHUS B OKPYXKaroIleH
MIPUPOIHON cpene; IIOHMMAaHHE HE00X0IUMOCTH
WCIIOJIb30BAHUS JTOCTHKEHHM COBpEMEHHOW OHOJOTUU U
OMOTEXHOJIOTHH ISl PAallHOHAIBHOTO MTPUPOIOTIONB30BAHMS.
mP6  10. CdopmupoBaHHOCTHP  YMEHHH  CO3/1aBaTh
COOCTBEHHBIE NMHCHMEHHbBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE
OMOJ0rM4ecko HHPOpPMAIMK W3 HECKOJBKHX HCTOYHHMKOB,
I'pPaMOTHO MCHOJIb30BATh MOHATHHHBIN anmapar OMoJI0TUd

OK 04. 3ddexTuHO
B3aMMO/ICHCTBOBATH
u paboTaTh B

JImgyHOCTHBIE PE3YIbTATEl OOJDKHBI OTpaXaTb B 4YacCTH:
ONCHHOCTH HAYYHOTI'O IMO3HAHUA: OCO3HAHUC ICHHOCTH HaquOfI
ACATCIIBHOCTH, T'OTOBHOCTH OCYHICCTBJIATH IPOCKTHYIO H

I[IP6 5. IlpuoOpereHue ombITa NPUMEHEHUS OCHOBHBIX
MCTOAOB HAYYHOI'0 MO3HAHUA, HCIIOJIB3YCMBIX B 6I/IOJIOI‘I/II/IZ
HAOJIOZICHNST W OINMCAHWs JKUBBIX CHCTEM, TPOIECCOB H
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KOJIJIEKTHBE U UCCIICIOBATEIbCKYIO JIeATEIBHOCTh HHAMBHUIYalbHO U B | SIBIECHUH; OpraHu3allid U IPOBEACHUS OHOJIOrMYECKOIro
KOMaHie rpymie. IKCHEPUMEHTA, BBIJIBUKCHUS THIIOTE3, BBISIBIICHUS
MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKATh: 3aBUCUMOCTHM  MEXJIy  HUCCIEAyeMbIMH  BEJIMYMHAMH,
OBnanenue YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMH | OOBSICHEHUS MOIYYEHHBIX PE3yIbTaTOB
NeUCTBUSAMMU: U (OpMYIHPOBaHUS BBIBOAOB C MCIIOJIb30BAHHUEM Hay4YHbBIX
0) cOBMECTHAsl IESATEIIbHOCTD: MOHATHUM, TEOPUI U 3aKOHOB
- IOHUMATh U UCIOJIb30BaTh PEUMYILECTBA KOMaHIHOM
Y MH/IMBU1yaJIbHOM paboTHI;
- IPUHUMATD e COBMECTHOM NesITeIbHOCTH,
OpraHU30BBIBATH M KOOPAUHUPOBATH JEHCTBUS
o ee JOCTWKEHHMIO: COCTaBIATh IUIAH  JICHCTBHIA,
pacrpenensTh poJid ¢ y9eTOM MHEHHH yYaCTHUKOB 00CYKIaTh
pe3ysIbTaThl COBMECTHON pabOThI
OK 07. JInuHOCTHBIE pe3ysbTaThl JODKHBI oOTpaxkaTh B yactu: | [IPO 5. IlpuoOperenue ombiTa HPUMEHEHHUS OCHOBHBIX
CopneiicTBoBaTh 9KOJIOTUYECKOTO  BOCIUTaHMUA: -  C(HOPMUPOBAHHOCTH | METO/I0B HAYYHOIO IO3HAHMS, UCIOJIb3YeMbIX B OHOJOIHMH:
COXPaHEHHUIO AKOJIOTMYECKOHN KYJIbTYphl, IOHUMaHUE BIMSHUS COLMAIBHO- | HAOJIOIEHUS
OKpYyXKaroIen HPKOHOMUYECKHUX IIPOLIECCOB HA COCTOSHUE IIPUPOTHOM U ONHCAHUS OJKUBBIX CHCTEM, IIPOLECCOB M SBICHMN;
Cpelibl, U COLMAJIbHOW Cpelbl, OCO3HAHHE TIJI00AJbHOTO XapakTepa | OpraHU3aluy ¥ MPOBEAEHHs OMOJIOIMYECKOTO IKCIEPUMEHTA,
pecypcocOepeXeHrn | 3KOJIOIMYECKHX MpoOieM; BBIIBMOKEHUSI TUIIOTE3, BBISABICHHUS 3aBUCHUMOCTU MEXIY
10, IPUMEHATh - IUTAHUPOBAHUE U OCYILECTBICHNUE JAEUCTBUN B OKpPY)KAIOLIEH | UCCIEyEeMbIMH BEIMYMHAMH, OOBSCHEHHUS IOJY4YEHHBIX
3HaHUs 00 Cpelle Ha OCHOBE 3HAHMs ILEJIed YCTOWYMBOIO pPa3BUTHUS | PE3YIbTAaTOB
M3MEHEHUH KJIMMaTa, | 4YeJIOBEYeCTBa, u (opMynHpOBaHUS BBIBOJOB C HMCIOJIb30BAaHUEM HayYHBIX
HPUHIUITBL - aKTMBHOE HENpusATHE JAEHCTBHM, MNPUHOCIIIUX Bpel | MOHATUN, TEOPUIl U 3aKOHOB.
OepexIIBOro OKpYXKarollen cpene; [1P6 6. CdopmupoBaHHOCTH YMEHHUS BBIJIETISATH
IIPOU3BO/JICTBA, - YMEHHUE MPOTHO3UPOBATH HEOJIArONPHUITHBIE SKOJOTHYECKUE | CYIIECTBEHHbIE MNPU3HAKH BHUPYCOB, KJIETOK NPOKapuoOT U
3¢ hexTUBHO MOCEACTBUS MPEIIPUHUMAEMBIX NEHCTBUI, MpeAoTBpallaTh | SyKapuoT; OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
NIeicTBOBATh B ux; BUJIOB, OHOTE€OIICHO30B M  DKOCHCTEM;  OCOOEHHOCTH
Ype3BhIYAITHBIX - pacuIMpeHHe OmbITa JIeATEIbHOCTH  SKOJIOTMYECKOM | MpOIeccCOB OOMEHa BELIECTB M MPEBPALCHUS JHEPIUH B
CUTYyalHAX HalpaBJIEHHOCTH. KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOIO0 M HHEPreTH4ecKOro
MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXkaTh: oOMeHa, XEMOCHHTEe3a, MHTO3a, Mei03a, OIJI0JOTBOPEHMUS,
Ognanenue YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMH | Pa3BUTUA U Pa3MHOXKEHUS, HWHIUBUAYAIBHOIO Pa3BUTHS
JIEHCTBUSIMHU: opranusma (OHTOTeHe3a), 00pbObI

0) cOBMeCTHas JICITCIIbHOCTD:
- TOHHUMATh M HCIIOJB30BATh INPEHMYINECTBA KOMAaHIHOMN

3a CYIIIECTBOBAHUE, €CTECTBEHHOTO orbopa,
BH1000pa30BaHMsl, MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpefie

7




Y UHIUBUIyaJIbHOU PabOTHI;

- IIPUHUMATH e COBMECTHOU JEATECIIBHOCTH,
OpraHU30BbIBaTh u KOOPJUHUPOBATH JICHCTBUS
M0 €€ JOCTIIKCHHMIO: COCTaBIIATh IUJIaH  JICMCTBHIA,

pacnpeensaTh POy ¢ yueTOM MHEHUH yYaCTHUKOB O0CYXAaTh
pe3yJIbTaThl COBMECTHON pabOTHI

oOuTanus,
AHTPOIIOTEHHBIX
B 9KOCUCTEMaX CBOCH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MPEeBpaIlleHUe SHEPTHH B buocdepe.
ITP6 7. ChopMUpOBaHHOCTH YMEHUS MPUMEHSTH IMOTy4YECHHBIE
3HaHUS JJIs OOBSCHEHUS OWOJOTHYECKHX TMPOIECCOB U
SBIICHWH, Ui TPUHSATHS TPAKTHYECKHX  PEHICHUH B
MOBCEIHEBHOM HU3HU C LIEJIbI0 0OecreueHus: 0e30MacHOCTH
CBOETO 3JIOPOBbSI W  3JIOPOBbSI  OKPYXKAIOIIUX  JIFOJIEH,
coOMIoeHHsT 3I0pOBOr0 00pa3a >KU3HHM, HOPM TI'PAaMOTHOTO
NOBEJICHUST B OKPYXKAaIOUICH MPHUPOJHON Cpejie; MOHUMaHHUE
HEOOXOJUMOCTH HCHOJb30BaHUS JOCTH)KEHUH COBPEMEHHOM
Ouosornd W OMOTEXHOJOTMHA  JUISI  PalMOHAIBHOTO
IPUPOAONOIH30BAHUS

BJINSAHUA KOMIIOHCHTOB OKOCHUCTEM,

U3MEHEHUN

IK 1.1
[IpoexTrpoBaTh
UH(pOPMaLMOHHbIE

pecypca

JIm4HOCTHBIE pe3yNnbTaThl JOJDKHBI OTpakKaTh B  YacTHU:
TPYJIOBOTO BOCIIUTAHUS:

- TOTOBHOCTb K TpPYyAY, OCO3HAaHHE ILIEHHOCTH MAaCTEpCTBa,
TpyAoJo0ue;

- TOTOBHOCTh K AKTHUBHOW JEATEIHHOCTH TEXHOJIOTHYECKOMN
Y COIMAILHOM HAMPaBIEHHOCTH, CIOCOOHOCTh HHUITUUPOBAT,
IUIAHUPOBATh M CAMOCTOSATENIBHO  BBINOJNHATH  TaKylo
NeSTeTbHOCTB;

- UHTEpEeC K Pa3IuYHBIM
JIeSATeTLHOCTH.
MertanpeamMeTHbIe pe3yabTaThl TOJDKHBI OTPaXKaTh:
OBnajeHne yHUBEPCAIBHBIMH YYCOHBIMU TTO3HABATECIIHBHBIMU
JICICTBUSIMU:

a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

- caMOCTOSITENbHO (DOPMYIHUPOBATh U AKTyaIU3UPOBATh
nmpo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,

- YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, KJIacCu(PUKaUKu U 0000IICHUS;

- OTIIPEIEINATh LEH e TEIILHOCTH, 33/1aBaTh TapaMeTpPhI

N KPUTCPUHN UX JOCTUIKCHUS,

chepam mpodeccHoHaATBHOM

I[IP6 1. CdopmupoBaHHOCTH 3HAHUN O MeCTe€ U POIU
OMOJIOTMM B CHUCTEME HAyYHOTO 3HaHUS; (YHKIIMOHAJIHHOMN
TPaMOTHOCTH 4YeJIOBEKa JIJIsl pelIeHHsl )KU3HEHHBIX TTPo0ieM;
[1P6 3. ChpopmMupoBaHHOCTH YMEHUS PACKPBIBATh COACPKAHHUE
OCHOBOTOJAralomux OHOJOTHYECKUX TEOPHd U THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MPOUCXOK/ICHHS )KU3HU U YETIOBEKA;

I[TP6 5. IlpuoOpereHue ombITa TPUMEHEHUS OCHOBHBIX
METOJIOB HAYYHOT'O TMO3HAHUS, HCIOJIb3YEMbIX B OHOJIOTHUH:
HaOMIOJIEHUST M ONHUCAHUS JKUBBIX CHCTEM, IPOIIECCOB U

SIBHCHHf/'I; OopraHu3aliiid W MPOBCACHUA OHOJIOTUYECKOTO
OKCIICPUMCHTA, BBIIBHKCHUA THUITIOTE3, BBISABJICHUS
3aBUCHUMOCTH MCXKOY HCCIICAYCMBIMHA BCJIMYHUHAMMU,

OOBSICHEHUS TIOTYYCHHBIX PE3YJIbTaTOB U (hOPMYITUPOBAHUS
BBIBOJIOB C HUCIOJB30BAaHHWEM HAYYHBIX MOHSITUN, TEOPUU U
3aKOHOB;

ITP6 7. ChopMUpOBaHHOCTH YMEHUS MPUMEHSTH IMOJy4ESHHBIE
3HaHUS 11 OOBSCHEHUS OWMOJOTHYECKUX TMPOIECCOB U
SIBICHUM, Il TOPUHATHAS ~[PAKTUYECKUX  PELICHUM B
OBCEIHEBHON XM3HU C LEIbI0 olecreueHus Oe€30I1aCHOCTH




- BBISIBJIATH 3aKOHOMEPHOCTH M TTPOTHBOPCUHSI
B PaCCMAaTPUBACMBIX SIBJICHUSX;
- BHOCHUTh KOPPEKTHUBHI B
COOTBETCTBUE  PE3YJIbTATOB
MOCJICICTBHIA JESITEIIbHOCTH;

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

- BJIaJICTh HaBBIKAMH Y4EOHO-HCCIIEI0BATEIbCKON
U TPOSKTHOW JICATENHHOCTH, HABBIKAMH
npo0Jem;

- BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3H

U aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y
€¢ pelIeHMs], HAXOIUTh ApPTyMEHTHI JIJIS JIOKA3aTelIbCTBA CBOMX
YTBEPKICHHIA, 331aBaTh MIApaAMETPhl K KPUTCPUH PEILICHHSI,

- AQHAIM3MPOBATH IIOJIYYCHHBIC B XOJAC pCIICHUS 3aJa4u
pe3yJbTaThl, KPUTUYECKH OICHHBATh HX JIOCTOBEPHOCTD,
MIPOTHO3HPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUIaH pPEICHHs] MPOOJIIEMbI C YUETOM aHallnu3a
UMEIONUXCS MAaTEPUATBHBIX M HEMaTEPHAITLHBIX PECYPCOB;

JACATCIIBHOCTh, OLCHHBATH
OCIIAM, OLICHUBATh PUCKHU

paspereHus

CBOEr0 3JI0pOBbSi M 3J0pPOBbA  OKPYKAIOIIMX JIOAEH,
coONroIcHHsT 3I0pPOBOrO 00pa3a JKW3HH, HOPM TI'PaMOTHOTO
NOBEJCHUSI B OKpYXaloLleld MPUPOJHON cpene; MOHMMaHUE
HEOOXOIMMOCTH HWCIOJIb30BaHUSI JOCTHKCHHI COBPEMEHHOM

Ouojoru W OHUOTEXHOJNIOTMHA A PalUOHAIBHOTO
MPUPOJIOTIONE30BAHUS;
I1P6 10.  CdopmupoBaHHOCTP  yMEHHUH  CO3/1aBaTh

COOCTBEHHBIC MHCBMEHHBIC U YCTHBIC COO6HICHH$I Ha OCHOBC
OMOJIOrHYECKOM I/IH(1)OpMaI_[I/II/I H3 HCCKOJBKHMX HMCTOYHHKOB,
T'paMOTHO HUCIIOJIB30BATh MOHSATHNHBINA armapar OHOJIOTUH.




2. CTpykTypa u coaepkaHue o0rieo0pa3oBaTeIbHON JUCIUTUTMHBI

2.1. OO6beM AUCHUIIUHBI U BUJBI y4eOHOW paboThI

Buj yuebHol paboThl

O0BeM B gacax

O06Bem 00pa3oBaTEILHON TPOTrPAMMBI TUCITATIIUHBI 72
O0beM paboThI CTYJICHTOB BO B3aUMOJCHCTBHH C TIPETIOAABATEIIEM 72
B TOM YHCJIE!

OCHOBHOE coJiepKaHuE 12
B TOM YHCJIE!

TEOPETHUECKOE 00yUeHUE 40
B TOM YHCJIe TPO(HECCHOHATLHO-OPUEHTUPOBAHHOE COICPIKAHIE 6
MPaKTUYECKHE 3aHATUS 24
B TOM YHCJIe TPO(HECCHOHATLHO-OPUEHTUPOBAHHOE COICPIKAHIE 6
1ab0paTOPHBIE 3aHATHS 6
B TOM 4Hclie Tpo(heCCHOHATLHO-OPUEHTUPOBAHHOE COICPIKAHHE 2
[Tpomexyrounas arrecranus B popme nuddepeHImpoBaHHOTO 3a9eTa 2
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2.2. TemaTuyeckuil 1J1aH U COAEp KaHUE TUCIIUTUIMHBI

Konpl
KOMIIETCHIIN I
HanmeHnoBanue O6beM (opmupoatiio
Coneprxanue yueOHOro MaTepuaia u (opMbl OpraHU3aLUu 1EATEIbHOCTH CTYICHTOB KOTOPBIX
pa3JesnoB U TEM B Hacax
CIOCOOCTBYET
JJIEMEHT
IIPOrpaMMbl
1 2 3 4
Paspgein 1. buosorus kak Hayka. JKuBble CHCTEMBI U UX OpraHU3alUs 2 OK 2
Tewma 1.1. buonorus CopepxaHue yaueOHOro MaTrepuana 2
B cucreme Hayk. OOwast |Byonorns — Hayka O >XuBOW mpupone. CBsi3u OHOJIOTHUM C OOIIECTBEHHBIMH, TEXHHUYECKUMU U
XAapaKTCPUCTHUKA XKU3HU | npyrUMH €CTECTBEHHBIMH HayKamH, (puiocodueld, penurueii, 3TUKOH, SCTETUKOH U mpaBoM. Poib
O6uosioruu B GOpMHUPOBAHUM COBPEMEHHOIN HayyHOU KapTuHbI Mupa. Crcrema GMOJOrMYECKUX HayK.
Metoapl MO3HAHUA JKUBOM HpuUponbl (HAONMIOJEHUE, OHKCHEPUMEHT, OINHMCaHUE, U3MEpEHHE,
KiIaccuukanus, MOJAEIMPOBAHUE, CTaTHCTUYecKas oO0paboTka jAaHHbIX). JKuBble cHcTEMBbI
(OnocucteMbl) Kak mpeaMeT u3ydeHus Ouosiornu. OTIMYME >KUBBIX CHCTEM OT HEOPraHUYECKOM
npupoasl. CBoiicTBa OMOCHCTEM U HMX pa3HooOpasue. YPOBHM OpraHu3alMd OHOCHCTEM:
MOJIEKYJIIPHO-T€HETUYECKUM, KIIETOYHBIN, OPraHU3MEHHbIN, OMYJIAIIMOHHO-BUI0BOM, SKOCHCTEMHBIN
(Omo - reorieHOTHYECKUH ), OMOCHEpHBII
Pazgen 2 Xumunueckuii coCTaB U CTPOEHUE KIIETKH 10 OK 1,0K 2,
Tema 2.1. Xumnueckuit | CogepxaHnue yueOHOro Marepuaa 3 OK 4
cocTaB KIeTkU. Boga | Xumudeckuii coctaB KIETKH. XUMHUYECKHE JIEMEHTBI: MaKpO3JEMEHTBI, MUKpPOIJIeMeHThl. Bona n
A MUHEPAJIPHBIC MUHEpanbHble BemecTBa. DyHKIMM BOABI M MHHEpAJIbHBIX BellecTB B Kierke. [lomnep:xanue
BCIICCTBA OCMOTHYECKOI0 OasiaHca
B ToM umcIie mpakTHYeCKUX 3aHATUI 2
1. [TpakTueckoe 3ausiTue. «bruonornyeckas poiab MUHEPAIbHBIX BELIECTB B 00ECIIEUeHUU
KHU3HEIEATEIIbHOCTH OPraHU3MOB, MPOSIBIICHUS JrcOalaHCca MUHEPAIbHBIX JIEMEHTOBY
Tema 2.2. Coneprkanue y4eOHOTo MaTeprana 3
buonornyecku Baxusie | benku. CocraB u cTpoeHHe O€IKOB. AMHHOKUCIOTBI — MOHOMEpbI OenkoB. HesameHuMble U
XUMHUYECKHE 3aMEHUMbIE aMUHOKHMCIOTBl. AMUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpPbI O€IKOBOW MOJIEKYJIbI
COEIMHEHUS

(mepBuYHasi, BTOPUYHAsS, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMUUYECKHE CBOWCTBA OEIKOB.

buonornueckue ¢ynknuu OenkoB. DepMeHTHI — Ouonormueckue KatanuzaTopsl. CTpoeHue
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¢depMeHTa: aKTUBHBIM LEHTp, cyOcTpaTHas crenuduanocts. Kopepmentsl. Buramunbl. OTinyms
(epMEHTOB OT HEOPraHWYECKHUX KaTalM3aTOPOB. YTJIEBOABI: MOHOCAaxapuiabl (TJI0K03a, pudo3a u
ne3okcupubo3a), aumcaxapuisl (caxaposa, JIakTo3a) M IMOJUcaxapuipl (KpaxMmal, TJIHKOIeH,
netrono3a). buonmormdeckune ¢yHkuumu yrieBonoB. Jlumuael: Tpurimuepuabl, (pocdomumnusl,
crepoubl. ['mnpodunsHo-rHApOodPOOHBIC cBOlicTBA. bronorndeckue ¢yHKmu unuaoB. CpaBHEHHE
YIJIEBOAOB, OCNIKOB M JIMMUAOB Kak MCTOYHMKOB »Hepruu. Hykieunnossie kucnotsl: JJHK u PHK.
Hyxneotnasl — MoHOMephl HykJIeMHOBBIX KucinoT. Crpoenme u ¢ynkumu JIHK. Crpoenme u
¢ynkunu PHK. AT®: ctpoenue u pyHKIHH

B Tom uucne 1ab0paTopHbIX 3aHATUN

1. Jlabopartophas padorta. «Onpenenenue ButTamuaa C B IPOIYKTaX MUATAHUS»

Tema 2.3. CtpykTypHO-
dbyHKIIMOHATBHAS
OpraHu3aIys KJIECTOK

Copepxanue yueOHOTo MaTepuana

[lutonorus — Hayka o kierke. Kierounast teopust — npumep B3auMoJeicTBus uaed M (GakToB B
HAayYyHOM IO3HaHUU. Meroabl u3yueHus kietku. Kierka kak menoctHast xuBas cucrema. Oouue
NPU3HAKK KJIETOK: 3aMKHYyTas HapyxHas mMemOpana, monekynsl JJHK kak reHerndeckwii ammapar,
cucrteMa cuHTe3a Oenika. THUIBI KIETOK: dyKapuoTHUecKass M Tpokapuothyeckas. OcobeHHoCTH
CTPOCHUsI MPOKAPUOTHYECKON KiIeTKU. Kierounas crenka Oakrepuii. CTpoeHHE SYKapUOTUUECKOU
kJeTKd. OCHOBHbBIE OTJIMYMS PACTUTENBbHOM, *XUBOTHOM M TpuOHOW KieTku. IloBepXHOCTHBIE
CTPYKTYpBbI KJIETOK— KJIETOYHas CTEHKA, IMMKOKAIUKC, NX QpyHkuuu. [InazmaTudeckas memOpaHa, ee
cBoiictBa n QpyHkiuu. [{utonnazma u ee opranouapl. OgHoMeMOpanHble opraHon sl kiaeTku: JIIC,
annapat ['onbmku, nuzocoMbl. [lomyaBTOHOMHBIE OpraHOW[BI KJIETKU: MUTOXOHJAPHUH, IUIACTUIBL.
[Tpoucxoxaenne MUTOXOHApUM U muactua. Buael minactun. HememOpaHHbIe OpraHOMIbI KIETKU:
puOOCOMBI, KJIETOUHBIM LEHTp, LEHTPUOJU, PECHUUYKH, KTYTUKH. DYHKIIMH OpPraHOUAOB KIIETKH.
Bxumouenus. Snpo — perynaropHbeiii neHTp kietku. CTpoeHue sjpa: sjaepHas 000JouKa,
KapHuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE

B ToMm uncie 1abopaTopHbIX 3aHATHIA

1. JlabopatopHas padora. «CTpoeHHEe KJIeTKH (pacTeHUs, 5)KUBOTHBIC, TPHUObI) U KIIETOYHBIC
BKITIOUEHUS (KpaxMall, KapOTUHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )

Paznen 3. KusnenesteILHOCTD KIIETKU

Tema 3.1.
OO0OMeH BeleCTB
Y TIpEBpaIllCHHE

SHEPTHH B KIIETKE

Conepxanue yueOHOTO MaTepHasa

OOmMeH BemiecTB, WM MeTA00MM3M. AcCUMWIAIUSA (TUTACTHYECKUH OOMEH) W JUCCUMUJISIIUS
(oHepreTM4ecKuii OOMEH) — JBE CTOPOHBI EJAMHOTO Iporecca Meradosm3Mma. Poib 3akOoHOB
COXpaHEHMsI BEIIeCTBA W DSHEPrUM B TMOHMMaHMM MeTabonu3ma. Tumbsl oOMEHa BELIECTB:

OK 1, OK 2,
OK 4
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aBTOTpOGHBIN U rerepoTpodHbIii. Ponb hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILLCHUN YHEPTUU B
kiaerke. @ortocuHTe3. CBeroBas u TeMHOBas (aszbl (ortocuHTe3a. Peakmum ¢dorocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCHMHTE3a Ui KU3HM Ha 3emie. Bnusaue ycioBuit
cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TOBBINICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PacTCHHH.
XeMocHHTe3. XEMOCUHTE3UpYIOIIMe OakTepuu. 3HAYECHUE XEMOCHHTE3a UId XKU3HU Ha 3eMile.
DHepreTryeckuii OOMEH B KIETKe. PacuienuieHue BEHIeCTB, BBIACICHUE W aKKyMYJIMPOBAHHUE
OHEPruM B KJIETKE. OJTambl 3HEpreTudeckoro ooOmena. [nmkonu3. BpoxkeHue M ero BUIBL
Kucnoponnoe okucinenue, wWid KiIeTO4HOe jpixaHue. OxucnutensHoe (ochopuanpoBaHue.
O} PeKTUBHOCTH SHEPreTHIECKOro oOMeHa

Tema 3.2.

Copnepxanue yueOHOTo MaTepuana

Buocunres Oenka

Peakiun MatpuuHoro cuHtes3a. I'enermueckas mHpopmanus u JIHK. Peanmsanus reHerndeckoi
UHPOpPMAILIUU B KIIETKE. [ eHETUYEeCKHid KOJl M €ro CBOMCTBA. TPAaHCKPHIIIMS — MAaTPUYHBIN CHHTE3
PHK. Tpancnsmus — O6uocunte3 Oeinka. Dtambl TpaHcasuud. KoaupoBanue aMHUHOKHCIOT. Ponb
pubocoM B OMOCHHTE3E OenKa

B TOoM uncie npakTHYECKUX 3aHATHI

1. HpaKTI/I‘-IGCKOG 3aHsaTHe. «Penienne 3ama4d Ha OMpeaACIICHUEC TOCTICA0BATCIBbHOCTH HYKIICOTUI0B)

Tema 3.3.

Coneprkanue y4eOHOro MaTepuana

Bupycst

Heknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropus otkpbitust BupycoB (/. M. MBanoBckuit).
OcoOeHHOCTH CTpOEHHMS U KU3HEHHOro LuKIa BHUpycoB. bakrtepmodaru. bonesnu pacrenui,
KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycaMu. Bupyc nmMmmyHozeduuurta uenoeka (BUY) —
B030yauTens CIINa. ITpodunakTika pacnpocTpaHeH!s] BUPYCHBIX 3a00J1eBaHHM

Paznen 4. PasMuoxeHue u

UHAUBUAYAJIBbHOC PAa3BUTUC OPraHU3MOB

Tema 4.1.

Cogepxanue yaeOHOTO MaTepuana

JKU3HEeHHBIN UK
KJIETKHA

Knerounslii nuKI, WK KU3HEHHBIA LUK Ki1eTku. MHTepdaza u mutos. [Iporecchl, nporekaromnye B
untepdaze. Pemnukauus — peakuus MatpuuyHoro cuHresa JHK. Crpoenune xpomocom.
XpOMOCOMHBIIT Habop — KapuoTull. JIUIUIOMAHBIA W TaluIOMAHBII XPOMOCOMHBIE HaOOpHI.
Xpomatuasl. LluTonornyeckne OCHOBBI Pa3MHOKEHHSI M WHJMBHUIYAJIBHOTO Pa3BUTHS OPTraHU3MOB.
[enenune kierkn — muto3. Cragnn mutosa. [Iporeccsl, mpoucxoadiuye Ha pa3HbIX CTaAUSAX MUATO3A.
buonoruueckuii cmpica mutosa. [Iporpammupyemast ruGenb KIETKH — alomTo3.

Tema 4.2. Dopmbl

Cogepxanue yaeOHOTO MaTepuana

Pa3MHOXKEHHUS
OpraHU3MOB

@opMbI pa3MHOKEHHSI OPraHU3MOB: OecIIoyIoe U MoJI0BOe. Buibl 0€cronoro pa3MHOKEHUS: I€TICHUE
Ha/IBO€ U NIOYKOBAHME OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKUE, BET€TATUBHOE Pa3MHOXKEHUE.

OK2,0K 4
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HckyccTBeHHOE KIIOHHPOBAHUE OPraHU3MOB, €ro 3HA4YCHHE IS ceJIeKIuu. [1oioBoe pasMHOXKEHHE,
ero ornuuusi or Oecronmoro. Meiio3. Cramum wmeiiosa. IIporecchl, MpoOHCXOAAIIME Ha CTaIHIX
Meiiosza. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buosiorndeckuii CMbICH W 3HA4YEHUE
Meino3a. ['amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KJIETOK Y JKMBOTHBIX. [10JIOBBIE Kele3bl:
CeMEHHUKH W sSu4YHUKUA. OOpa3oBaHWME M Pa3BUTHE IIOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30u/l,
STAIIEKIIETKA) — criepMaToreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHUS SHIICKIETOK M CIIEPMATO30HUI0B.
OmnonorBopenue. [laprenorenes.

Tema 4.3.
NunuBuayansHoe
pa3BUTHE OPraHU3MOB

Conepixanue yaeOHOro MaTepraia

WuauBuayanbHoe pa3BuUTHE (OHTOTEHE3). OMOpPHOHANbHOE pa3BuUTHE (IMOpHOreHe3). OTarbl
AMOPHOHAIBHOTO PA3BUTUSI Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJISIHs, OPraHOTCHE3.
[ToctamOpHoHapHOE pa3BuUTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHUS: MPSAMOE, HENPSIMOE
(;mmumHOYHOE). BnusHME cpeasl Ha pPa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BpPOXKACHHBIE ypojicTBa. PocT u pasButHe pacteHuil. OHTOreHe3 I[BETKOBOTO PAaCTEHUS: JBOMHOE
OIIJIOJJOTBOPEHHE, CTPOCHUE CEMEHH, CTaINU PAa3BUTHS

B TOM yncne npakTM4EeCKUX 3aHATHN

1. Ilpaktuueckoe 3anarue. «MH(peKIMOHHBIE 32a001€BaHUs U SMTUIEMUHU B HICTOPUH YEIIOBEUECTBAY.
«BakuunHanus Kak npo@uiakTiKa HH(YEKIIMOHHBIX 3a00J1€BaHUI»

Paszpgen 5. HaciiencTBEHHOCTh M N3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHUS

Coneprkanue y4eOHOro MaTepuana

[IpenmMer u 3amauu reHeTHKU. Poib HUTOIOTMU M SMOPHUOJIOTMM B CTAHOBJIEHWU TeHeTHKU. Bxman
pOCCHMCKMX W 3apyOeXHBIX  y4Y€HBIX B  pa3BUTHE TIEHETUKU. MeToabsl  TI'eHETUKU
(ruOprI0TOTNYECKUH, IUTOT€HETUYECKHM, MOJIEKYISIpHO-TeHeTnYecKuil). OCHOBHBIE T€HETUYECKHE
NOHATHs. ['eHeTHdeckass CHMBOJIMKA, HCIOJb3yeMas B CXeMaX CKPEIIMBAHMHW. 3aKOHOMEPHOCTH
HacJIeI0BaHMsl IIPU3HAKOB, ycTaHoBJIeHHbIE I'. MenneneM. MoHorubpuaHoe ckpemuBaHue. 3akoH
eanHoo0pasusi ruOpuaoB mepBoro nokojeHus. [IpaBuio ITOMMHUpPOBaHMS. 3aKOH paclIeIUICHHUs
npusHakoB. ['unore3a umcrtoTel ramer. IlomHoe u HemosnHoe noMuHHMpoBaHHe. JlurnGpugHoe
CKpeIllMBaHHE. 3aKOH HE3aBUCHMOIO HacleJOBaHWs NpHU3HAKOB. lluToreHernueckne OCHOBBI
TUTHOPHUIHOTO CKpeUIMBaHUs. AHajIu3upykollee ckpeniuBanue. Vcnonp30BaHrue aHATU3UPYIONIErO
CKpEIMBaHUs ISl ONIpeJIeNIeHUs] TEHOTHUIAa 0cO0U

B tom uncne MPAKTUYCCKUX 3aHATUH

1. HpaKTI/I‘-ICCKOG 3aHsaTHEe. «PelleHrue 3agad Ha OnpeaACICHUEC BCPOATHOCTH BO3HUKHOBCHUA
HACJICACTBCHHBIX MPU3HAKOB IIPpWU MOHO-, OU-, HOJII/IFI/I6pI/II[HOM U aHAJIM3HUPYIOUICM CKPCIIHMBAHUMU,
COCTAaBJICHUEC I'CHOTHUITMYCCKUX CXEM CKPCIIVBAHU S

OK 1, OK 2,
OK 4
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Tema 5.2. Creruiensoe

Coneprkanuie yueOHOTO MaTepralia

HacJICJOBaHUC CueruieHHOe HacienoBaHWe mnpu3HakoB. Pabora T. Moprana mo CIEIJIEHHOMY HAaclIeJOBaHUIO
HPU3HAKOB reHoB. Hapymienue cuemieHus I'€HOB B pe3ysbTaTe KpPOCCHHIoBepa. XpPOMOCOMHAs TEOpPHUs
HACJIEICTBEHHOCTU. ['eHeTndeckne KapThl. ['eHeTHMKa mosia. XPOMOCOMHOE OIpEAeiIeHUE IoJIa.
AyTOCOMBI U TOJOBBIE XpOMOCOMBI. ['OMOraMeTHbIE U reTeporameTHbie opranu3mel. Hacinenosanue
[IPU3HAKOB, CLEIJIEHHBIX C [IOJIOM
B TOM uncne npakTU4eCKUX 3aHATHN
1. Tlpaktuyeckoe 3ansitue. «PemieHue 3amay Ha OMNpeNeIeHUE BEPOSTHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX IIPU3HAKOB IIPU CIEILIEHHOM HACJIEIOBAaHUM, COCTABICHUE I'CHOTUIINYECKUX CXEM
CKpEIIUBaHUI)
Tema 5.3. Coneprkanue y4eOHOro Matepuana
3aK0H0MepHOCTPI M3menuuBocTth. Buabl HM3MEHUYMBOCTH: HEHACIEJACTBEHHAsT M HacleacTBeHHas. Poib cpeabl B
HN3MCHYHUBOCTH HEHACJIEACTBEHHOU HU3MEHYHMBOCTH. XapakTepucTuka MO,Z[I/I(I)I/IKEILII/IOHHOI‘/’I HU3MEHYMBOCTH.

Bapunanvonsslii psan M BapuanMoHHas KpuBas. Hopma peakuum npusHaka. KosmmuecTBeHHbIE H
KaueCTBCHHBbIC NMPHU3HAKM M HMX HopMa peakiuu. CBoicTBa MOIU(DHUKAIMOHHOW H3MEHUHMBOCTH.
HacnencrBennas, win TeHOTHIIMYECKAas M3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTL. Melo3 u
MOJIOBOM TPOIECC — OCHOBAa KOMOWHATHUBHOW W3MEHYMBOCTU. MyTallMOHHAs W3MEHYHBOCTb.
Knaccudukanuss myranuii: TeHHbIE, XpPOMOCOMHBIE, T'€HOMHBIE. YacToTa W MPUYMHBI MYTAIHU.
Myrarennbie (akTopbl. 3aKOH TOMOJOTHYECKHUX PSJIOB B HACJIEACTBEHHON H3MEHYMBOCTH
H. U. BaBunosa

B TOM uncne npakTU4EeCKUX 3aHATHN

1. Ilpaktmyeckoe 3aHsaThe. «PemeHue 3amad Ha OINpPENEIICHHE BEPOSTHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPU3HAKOB TIIpHU PpPa3JIMYHbBIX THUIIAX B3aI/IMOI[€I\/'ICTBI/I$I I'€HOB, COCTaBJICHUC
TCHOTUIIMYECCKUX CXEM CKPCIIUBAHUA

Tema 5.4. T'enetnka
YyeJoBeKa

Conepxanue yq4eOHOro MaTeprasa

I'enetuka 4yenoseka. Kapuorun yenoBeka. OCHOBHBIE METOABl TE€HETHKHM  YeEJOBEKa:
TeHEAJTOTHICCKUH, ONM3HEIOBBIN,  IUTOTCHETHYCCKUM, OMOXHMUYCCKHA, MOJIEKYJISIPHO-
reHeTudeckuid. COBpPEMEHHOE OIpEJEICHUEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTHUIUpPOBaHWEe, B TOM ducie ¢ nomompio [I[P-amammsa. HacneactBenubsie 3a0osieBaHUs
YeNoBeKa: TeHHbIe 00Je3HU, 00JIE3HH C HACJIEICTBEHHOU IMPEapacloIoKEeHHOCThIO, XPOMOCOMHBIE
oose3nan. Comarnueckue W TeHepaTuBHbIe MyTaruu. CTBOJIOBBIE KJIETKH. [IpUHIUMIIBI 3710pOBOTO
o0Opa3a KHW3HHM, JAMArHOCTUKH, NPOQPHUIAKTUKHA W JIEYCHUS TEHETHMYECKUX Oosie3Held. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIMHCKON TE€HETUKH B IPEAOTBPALIECHUH U
JICYCHUY TEeHETUYECKUX 3a00JIeBaHUI YEeTIOBEKA
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B ToM unciie npakTUYeCKUX 3aHSATUIA

1. HpaKTI/I‘IeCKOG 3aHgaTue. «COCTaBICHHUC U aHAIU3 POAOCITIOBHBIX YCJIOBCKA»

Pasznen 6. DBorOIIMOHHAS ONOJIOT U

Tema 6.1.
DBOJIIOIMOHHAS TEOPHS
U €€ MECTO
B Onosioruu

Conepkanue yaeOHOro MaTepraia

[TpeamnocklIKu BO3HUKHOBEHUS IBOJIOIMOHHOW TEOPUH. DBOJIONHOHHAS TEOpUs M €€ MeCTO B
Ouonoruu. BiusiHre SBONIOIIMOHHON TEOPUU HA PA3BUTHE OUOJIOTHH U IpYyTuX HayK. CBUIETEIHCTBA
sBooluy. [laneoHTonornYeckue: MmocieI0BaTelIbHOCTh TOSBJICHHS BHIIOB B ITaJICOHTOJIOTHUECKOM
JeTonucH, nepexoaHbsie (opmbel. buoreorpaduueckue: cxoactBo W paznmmuue ¢dayH u  Qiop
MaTepUKOB U OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJICTBA M Pa3NU4Msi SMOPHUOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHHUTEIHHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, AHAJIOTHYHBIC, PYANMCHTApHBIC
OpraHbl, aTaBU3Mbl. MOJICKYJISIPHO-OMOXMMHYECKHE: CXOJICTBO MEXAaHM3MOB HACIIEJACTBEHHOCTH U
OCHOBHBIX METa0OIMYECKHUX MyTeH y BCEX )KUBBIX OPTaHU3MOB. DBoJtonnonHas Teopus Y. [lapBuHa.
[TpeanocklIKu BO3HUKHOBEHHS JapBUHH3MA. JIBHKYIIME CHIIBI JBOJIOIUU BHUIOB 1O JlapBUHY
(M30BITOYHOE PA3MHOKEHUE IPU OTPAHUYCHHOCTH PECYpPCOB, HEoNpeAeiéHHas H3MEHYHBOCTD,
60opnba 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

Copepxkanue ydeOHOro Marepuana

Cunrernueckast Teopusi sBomoruu (CTD) um €€ ocHOBHbIE TMOJIOKEHUS. MHKPOIBOJIOLHS.
[Tonmynsnus Kak eqUMHMLA BUAA U 3BOMOUUH. JIBroKymume cuiibl ((hakToOpbl)3BOJIOLMM BHJIOB B
npupojie. MyTalMOHHBIA TPOLIECC U KOMOWHATHBHAS M3MEHUUBOCTH. [lOMyNsSIMOHHBIE BOJHBI U
npeii¢ renos. M3onsnus u murpanus. EcrecTBeHHbIH 0TOOp — HanpaBisIOIUi (GakTOp BOJIOLUH.
@opMbI ecTecTBEHHOro 0TOOpa. I[IpHCIOCOOIEHHOCTh OpPraHM3MOB KaK pe3yibTaT dSBOJIIOLUU.
[Tpumepsl mpucnocoOiieHuit 'y opraHuzMoB. ApomMopdo3bl W uaMoagantauuu. Bun u
BusooOpazoBanne. Kputepun Buma. OcHOBHblE (OpPMBI BHUI000pa30BaHUs: Teorpapuieckoe,
HKOJIOTHYECKOE

Tema 6.3.
MakposBosnronus

Conepxanue yuaeOHOro MaTepraia

MakposBomorisi.  dopmbl  3BoItOUMU:  (uIeTHYeCKas, JUBEpreHTHas, KOHBEpPIeHTHas,
napaensHas. HeoOpatumMocTs 3BOIIONNN

B ToM uncIie mpakTHYECKUX 3aHATUI

1. [Ipaktrueckoe 3ansTHe. «CpaBHEHNE BUIOB TTO MOP(HOIOTHIECKOMY KPUTEPUIO)

OK 1, OK 2,
OK 4

Pazgen 7. Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMIle

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Cogepxanue yaeOHOTO MaTepuana

I[OHayIIHI:Ie OpCACTABJICHUA O 3aPOKACHUUN KU3HU. HaquHe THUIIOTE3bl BOSHUKHOBCHUA KU3HU Ha
3emute: aOuWoreHe3 W MaHCHepMHs. XUMHYECKas SBOTIONNS. AOWOTCHHBI CHHTE3 OPTraHMYECKHX
BCIICCTB H3 HCOPTraHUYCCKUX. 3KCHepI/IMeHTaHBHOe TOATBCPIKIACHUC XUMHYECKOU 3BOJIFOIIUH.

OK 1, OK 2,
OK 4
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HauanpHbie Tane 6nosornueckoid 3postonun. ['unoreza PHK- mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHME MpOTOKJIETKU. llepBble kieTkn u ux sBomouus. PopmMupoBaHue
OCHOBHBIX TPYIIN XKUBbIX OpraHu3MoB. PazButue xu3Hu Ha 3emiie Mo 3pam u nepuojgam. Karapxeil.
Apxeiickas u nporepo3oiickas 3pbl. [laneo3oiickas spa u e€ mepuopl: KeMOPUHCKUI, OPIOBUKCKUI,
CUJTYpUICKUH, JEBOHCKUW, KaMEHHOYTOJIbHBIM, mepMcKui. Me3o30lckas spa U €€ MEepUOJIbL:
TPUACOBBIN, IOPCKHM, MesnoBor. KalHO30HCKas 3pa U €€ MepUObl: IAJICOr€HOBBIM, HEOTCHOBBIN,
AQHTPOIIOT€HOBBIM.

Tema 7.2. Cuctema
OpPraHUYECKOT0 MHpA.
[Ipoucxoxnenue
4eJI0BEKa —
AQHTPOIIOTEHE3

Conepixanue yaeOHOro MaTepraia

Cucrema OpraHMYECKOTO MHpa KaK OTpakeHHE HBOJOLMU. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpraHu3MoOB. XapaKTEpPUCTUKA KJIMMaTa U Ie0JOrMYeCKUX MporeccoB. OCHOBHBIE 3Talbl ABOJIOLUN
PACTUTENIBLHOTO U KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHul U kuBOTHBIX. [losiBIIeHuE, pacuBeT u
BBIMMPAHUE IPYII JKUBBIX OPraHU3MOB. DBOJIOLUSA Y€I0BEKa. AHTPONOJIOrUs Kak Hayka. PazBurue
IIPEJICTAaBICHUM O IPOUCXOXKACHUM 4eroBeka. MeTonpl M3ydeHusl aHTponoreHesza. CxoacrtBa u
pa3iauuns 4el0BEKa M JKUBOTHBIX. CHCTEMAaTHUYECKOE IIOJIOKEHHE 4YeJoBeKa. JIBMXKyIIHME CHIIbI
(pakroper) anTpomoreHesa. HacmeacTBeHHasT ~ HM3MEHYMBOCTH W €CTECTBEHHBIM  OTOOp.
OO01ecTBeHHBIN 00pa3 *KHU3HHU, U3TOTOBICHUE OPYIUI TPY/a, MBIIIJICHUE, PEUb.

Tema 7.3. OCHOBHBIE
CTaJIUX DBOIFOLINHA
YeJloBeKa

Coneprxkanue yaeOHOro MaTepuana

OCHOBHBIE CTaJIMM M BETBU HBOJIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek ymenbid, UenoBek
IpAMOXOJAIMH, UelloBeK HeaHIepTalbCKUN, YenoBeK pa3syMHBbIM COBpPEMEHHOro tuma. Haxonku
MCKONIaeMbIX OCTAaHKOB, BPEMsI CYIIECTBOBAaHHSA, O0JAcCTb pPacHpOCTpaHEHUs, OOBEM TOJOBHOIO
Mo3ra, o0pa3 >XKu3HH, opyaus. YenoBedeckue packl. OCHOBHbIE OOJIBIINME PACHl: €BPONEOMIHAS
(eBpasmiickasi), HETpO-aBCTpaJouIHas (IKBaTOpUaIbHasi), MOHTOJIOUIHAS (a3UATCKO-aMEPUKAHCKas).
YepTbl NPHUCIOCOOIEHHOCTH MpPEJICTaBUTENECH 4YEIOBEYECKMX pac K YCJIOBUSAM CYIIECTBOBAHMSL.
EnuncTBO "yenoBedeckux pac. Kpuruka pacusma.

B ToM uncIie mpakTHYECKUX 3aHATUI

1. TIpaktuueckoe 3ausiTue. «lIprucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCIOBUSIM cpeibl. BrnusHue
reorpaguueckoi cpepl Ha MOp(hOJIOTHIO M (DU3HOJIOTHIO YETOBEKa»

Paznen 8. Opranusmsl u 0

Kpy’Karomiasi cpeza

Tema 8.1.
DKOJIorus
Kak Hayka. Cpenpl
JKU3HU.
ODKOJIOTHYECKHE
(bakxTopsl

Conepxxanue yuaeOHOro MaTepHaia

OKOJIOTMSl KaK HayKa. 3aJadyd W pa3fensl SKOJOTMHA. MeToabl SKOJOTMYECKHX HCCIEA0BAHMIM.
DKOJIOrHYecKoe MUPOBO33pPEHUE COBPEMEHHOr0 uesnoBeka. Cpenbl OOMTaHUsl OpraHW3MOB: BOJHAS,
Ha3eMHO-BO3/lylIHAs, MIOYBEHHA, BHYTPHOPraHU3MEHHAsI. DKoJIorn4yeckue (bakTOopBHI.
Knaccudukanus skonorndeckux (axkTopoB: aOMOTHYECKHE, OMOTHUECKHME W aHTPOINOTCHHBIE.
JlelicTBue sK0J0rn4eckux (pakToOpoB Ha OpraHu3Mbl. AOMOTHUYECKHE (DAKTOpBI: CBET, TEMIEpaTypa,

OK 1, OK 2,
OK 4,0K 7
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BiaxkHOCTh. DoTonepuoausM. IlpucnocoOneHns opraHu3MoB K JEHCTBUIO a0MOTHYECKUX (PaKTOPOB.
Buonornueckue putmbl. buotnyeckue QaxToppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBHIA:
KOHKYpEeHLUsl, XUIIHUYecTBO. IlapazuTusm, MyTyanus3M, KOMMEHCAIu3M (KBapTUPAHCTBO,
HAXJICOHMYECTBO), aMEHCAIM3M, HeUTpanu3M. 3HaueHUe OMOTHYECKUX B3aUMOJCUCTBHNA IS
CYIIECTBOBaHMsI OPIraHU3MOB B IPUPOJIHBIX COOOIIECTBAX

Tema 8.2. Copepxanue yaeOHOTO MaTepuaa 3
DKOIIOTHYeCKHe DKOJIOTUYECKUE XAPAKTEPUCTUKHU MONyJsiuu. OCHOBHBIE TMOKA3aTeNld MOMYJISIUU: YUCICHHOCTb,
XapaKTCPUCTUKH IJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTD, MPUPOCT, MUTpalvs. [[MHaMuKa YUCICHHOCTH MOMYJISLUYU U
HOIYIAINHA e€ perysanus
B TOM yncne npakTU4EeCKUX 3aHATHN 2
1. ITpakTueckoe 3ansaTue «IloacuéT mIOTHOCTH MONYASUUN pa3HbIX BUIOB PAaCTCHUII»
Pazgen 9. CooOuiecTBa U SKOJIOTMUYECKHUE CUCTEMBI 10 OK 1, OK 2,
Tema 9.1. Coneprkanue y4eOHOro Marepuana 1 OK 4,0K7
CoobuiecTBa Coo0miectBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIICHO3a: BHJIOBas, MPOCTPAHCTBCHHAS, K 1.1
OpraHu3MoB, Tpouueckas (mumienas). Bunpbl-nomuHantel. CBsi3u B OHOIIEHO3€. DKOJIOTUYECKUE CHUCTEMBI
3KOCHCTEMBI (oxocuctemsl). llonstue 00 oskocucreme u OuoreoreHo3ze. DOYHKIIMOHAIBHBIE KOMITOHEHTHI
DKOCUCTEMBI: MPOLYLIEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BemecTB M MOTOK JHEPTUHU B
skocucreMe. Tpodudeckue (TMuUIIeBbie) YpOBHU dKOcucTeMbl. [lumieBsie nenu u cetu. OCHOBHEBIC
NoKa3aTeal 53KOCHUCTeMBl: Ouomacca, MNPOAYKIMs. OKOJOTHUECKHE MHpaMHJIbL: TMPOIYKIIHH,
YHUCIIEHHOCTH, OunomMaccel. (CBONCTBAa 53KOCHCTEM: YCTOMYMBOCTb, CaMOPETYJSALUs, pPa3BUTHE.
Cykueccus
Tema 9.2. Coneprkanue y4eOHOro MaTepuana 1
IpuposHbie [IpuponHblE  JKOCHUCTEMBI. ODKOCHUCTEMBI peK M 03€p. OKOCHUCTEMAa XBOWHOIO  WIN
9KOCHUCTEMBI HIMPOKOJINCTBEHHOT0 Jieca. AHTPONOTE€HHbIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
Buonornyeckoe n X031HCTBEHHOE 3HAYEHHME arpo’KOCUCTEM U ypOoskocucteM. buopasnoobpasue
KakK QakTop ycToiunBocTH 3KocucTeM. CoxpaHeHne OMOI0rHuecKoro pa3sHoodpasus Ha 3emie
Tema 9.3. Coneprxanue yueOHOro MaTepuaa 1
buocdepa — VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, cocraB u cTpykTypa Ouocdepst. Kusoe
robanbHas BemecTBO U ero pyukiuu. OcodeHHOCTH Orocdepbl Kak T00aTbHON AKOCUCTEMBI. J[MHaMuueckoe
5KOCHCTEMa 3eMITH paBHOBecHe M oOpaTHasi cBs3b B Ouocdepe. KpyroBopoTsl BemecTB 1 OMOr€OXUMHUYECKUE LIUKIIbI
2J1eMEHTOB (yryiepoja, a3ota). 30HaITbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.
Tema 9.4. [IpodeccronanbHO OPUEHTHPOBAHHOE COIEPIKaHUE (COAepKAHNE TPUKIIAHOTO MOJTYJIS) 3
Bnusiane YenoBeuecTBO B Oumocdepe 3emiau. AHTPOINOTeHHbIE HW3MeHEHHs B Ouochepe. [mobanbHbIE
AHTPOITOTCHHBIX sKoJornueckre Tpodiembl.  CoCyIIeCTBOBaHME TpHUPOABI M 4eloBedecTBa. CoxpaHeHHE
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dakTopoB Ha 6nochepy

Omopa3zHoOOpa3uss Kak OCHOBa ycTowumBocTH Ouocheprl. OCHOBAa palMOHAIBHOTO YIPABICHUS
OPUPOIHBIMH PECYPCAMH U UX UCTIONb30BaHue. JloCTIKeHUs OMOIOTHN M OXpaHa IPUPOIbI

B ToMm uncie MMPAKTUYICCKUX 3aHATHH

1. ITpakTrueckoe 3ansaTue «OTXO0bI IPOU3BOJICTBAY

Tema 9.5.
Bnusiaue counanbHo-
IKOJIOTUIECKUX
(hakTOpOB Ha 370POBHE
4eoBeKa

[TpodeccnonansHo OPUEHTUPOBAHHOE COAEpkKaHKE (CO/Iep KaHNe TPUKIIATHOTO MOIYJIS)

3/10pOoBBE U €ro cocTaBistonue. akTopbl, MOJOKUTEIIBHO U OTPULIATEIBHO BIMSIONIUE HA
opranu3Mm 4esnoBeka. [IpobieMa TeXHOTEHHBIX BO3ACHCTBUI Ha 3I0POBhE UETIOBEKA
(9TEKTPOMArHUTHEIE MMOJIsI, OBITOBAST XMUMHUS, U30BITOYHBIC ITyMBI, PAAUALHS U T.11.). Aanrtanus
OopraHu3Ma uesjoBeka K gakTtopaM okpysxaromen cpeasl. [IpuHiums hopMupoBaHus
3710poBBecOeperaroiiero nopeneHus. usndeckas akTUBHOCTH M 37J0POBbE. bruoxumudeckue
ACIeKThl PAIIMOHAIILHOTO MTUTAHUS

B Tom uucne 1ab0opaTopHbIX 3aHATUN

1. JJabopaTopHas paboTa. «YMCTBEHHAass pab0TOCIIOCOOHOCTh)

Paznmen 10. Cenekuust opraHu3MOB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Cenexius
KaK HayKa U MpoIiecc

Cogepxanue yueOHOTo MaTepuana

Cenexkuus Kak Hayka M IIpoLecc. 3apoKIACHHUE celleKIMK U qoMectukanus. Yuyenue H. 1. Basunosa
0 IEHTpaX MHOrooOpasusi U MPOUCXOKICHHS KYJIbTYpHBIX pacTeHHUH. LIeHTpbl mpoucxoxaeHus
JOMamHUX >KUBOTHBIX. Copt, mopoaa, mramm. COBpEMEHHBIE METOJIbI CEJNEKIHMH. MaccoBbli
U UHIUBUAYAIbHbIH OTOOpBI B CEJNEKUMU pacTeHUH M KUBOTHBIX. OIlEeHKa 3KcTepbepa.
bauskoponcTBeHHOEe ckpermyBanue — MHOpUAUHT. Yucras nauHusa. CKpeluBaHUE YUCTHIX JIMHUH.
l'ereposuc, wnm rubpuanas cuna. HepoacrtBeHHoe ckpemuBaHue — ayTtOpuauHr. OtnanéHHas
ruOpuau3anys u e€ ycnexu. MICKyCCTBEHHBIM MyTareHe3 M MojlydyeHue MOJIUIIION0B. JJocTuxeHus
CCJICKIIMN paCTeHHﬁ, JKMBOTHBIX U MUKPOOPTraHNU3MOB

Tema 10.2. Coneprxanue yueOHOro MaTepuaa
OcHoBeI buorexHonoruss kak oTpacip NpPOM3BOACTBA. ['€HHas  WHXKEHEpUs. OTalbl  CO3/aHus
OMOTEXHOIOTHH pexomOuHanTtHOM JIHK wu Ttpancrennbix opranusmoB. Kiierounas wumxenepus. Kietounsie
KyJIbTYpbl. MHKpOKIIOHAJIbBHOE pa3MHOKE€HUE pacTeHni. KiloHupoBaHME BBICOKONPOIYKTUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPTaHU3MOB. JKOJIOTHYECKHE U dTHUeckue mpodneMbl. MO — reHeTnuecku
MO (HUIIMPOBAHHBIE OPTaHU3MBI
Tema 10.3. [IpodeccnoHalbHO OPUEHTHPOBAHHOE COJIEpKaHUE (COJEPIKAHHE MPUKITATHOTO MOIYJIs)
buorexnonorun OcHOBHBIC HAMpaBICHHUS COBPEMEHHOW OWOTEXHOIOTUH B TPOGECCHOHATBHOU AESITeNThHOCTH

B )KU3HH U Npodeccuu

geigoBeka. Meroasl OmoTexHOJIOTHA. OOBEKTHI OMOTEXHOJIOTHMHA. JTHKAa OMOTEXHOJOTHYECKUX
U TEHETHUYECKHX JKCrepuMeHTOB. [IpaBmia mowcka W aHanmM3a OMOIKOJIOTHYECKOW HH(MOpMauu
W3 pa3IMYHBIX HCTOYHUKOB (Hay4dHas ¥ Yy4eOHO-Hay4dHas JIMTEpaTypa, CpPEJICTBA MAaCCOBOMU

OK 1, OK 2,
OK 4, 0K 7
[IK1.1
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nHpopmaruu, cetb UHTEpHET U Ipyrue)

B TOM uncne npakTU4eCKUX 3aHATHN 2
1. Ilpaktuueckoe 3anstue. Keiicbl Ha aHanu3 MHQOPMAIMK O HAYYHBIX JOCTHIKEHUSAX B 00JacTH
TeHETUYECKUX TEXHOJIOTUM, KJIETOUYHOM WH)KEHEPHH, MUILIEBbIX OMOTEeXHOJOrui. 3amuTa Kewca:
MIPE/ICTABJIICHUE PE3YJIbTATOB PEIICHUs KeHCOB (BBICTYIJICHUE C IPE3EHTAIlUEH )
Pasgen 11. Pemenne keiicoB B 00J1aCTH OMOTEXHOJIOTHIA 4 OK 1, OK 2,
Tema 11.1.1. [IpodeccronabHO OPUESHTHPOBAHHOE COJIEPKaHUE (COACPKAHUE TTPUKIATHOTO MOTYJIs ) 4 OK 4,0K7
buorexHosornu PazButue  OMOTEXHONOTM C  NPUMEHEHHEM  TEXHHYECKHX  CHUCTeM  (OMOMH)KeHepwus, K11
1 TEXHUYECKUE CUCTEMBI | GrnonH(pOpMaTHKa, OMOHUKA) U X IPUMCHEHHUE B )KM3HU YEJIOBEKA.
B Tom uucie mpakTH4eCKUX 3aHATUN 2
1. Ipaktuueckoe 3anstue. Keiicbl Ha aHanu3 uHGOpPMALUKU O PA3BUTUM OUOTEXHOJIOTUH C
NPUMEHEHHEM TEXHMYECKUX CcHucTeM (10 MHHH-TpyNmaMm). 3aliuMra Keiica: TMpeacTaBlIeHUe
pE3yNIbTAaTOB PEIICHUS KeMCOB (BBICTYIICHUE C IIPE3EHTAIINEH )
[TpomexyTtounas atrectanus B popme nuddepeHIImpoBaHHOTO 3aueTa 2
Bcero: 72
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3. YcioBus peanuzaiy IporpaMMel 00111e00pa3oBaTeNbHON TUCIUTUINH

3.1. Jna peanuzanuu TPOrpaMMbl  TPEAYCMOTPEH KaOWHET OWOJOTHH, OCHAIIEHHBIN
000py1I0BaHNEM, TEXHUYECKUMHU CPEACTBAMU O0YUCHUS:

Ne ‘ HaumenoBanue 000pyaoBaHus | KonnyecTso

I CnenmanusupoBanHas MeOeib

OcHoBHOE 000pyI0BaHUE

1 Cton yyeHu4eCKui 13

2 Cryn yYeHU4ECKHi 26

3 Crou mpenoaBaTeis ¢ sSIIUKaMH JIJIsl XpaHSHUS 1

4 Kpecno npenogaBatesnst 1

S) WutepaktuHas nanens Lumien LMP6503ELRU 1

6 [Hxad mist XpaHeHUs: yaeOHbIX TOCOOMIA 2

7 CreH/Ibl HACTCHHBIE 3

Il Texauyeckue cpeacTBa OOyICHHS

OcHOBHOE 000pYyJOBaHUE

1 CereBoii priIbTp 1

2 MynsTuMeANIHBIN KOMILIEKC (MyIbTUMeAna-poekTop Benq, akycTtuueckas 1
cucreMa Sven, HaCTEHHBIN SKpaH)

3 Kommbrorep npenogaBarens 1

[lepedeHp TMIIEH3MOHHOTO MTPOTPAMMHOTO 00eCTIeueHUs

1 OC Astra Linux 1

2 CrnpaBouno-npaBoBas cucreMa Koncynbsrant [Tmtoc (cereBas daiin-cepBepHas 1
BEpCHs)

3 Awnrtusupycnoe 10 Kaspersky 1

111 JIemoHCTpanmoHnHbIe yueOHO-HATIISTHBIE TOCOOuUs

OcHoBHOE 000pyI0BaHUE

1 Hudpossie Pabouue nporpamMmbl AMCUUILIINHBI, KaJ€HIaPHO-TEMAaTUYECKUI TUIaH,
YMK (OHJT OLICHOYHBIX CPEACTB O AUCLUUILINHE, BUIEOMAaTEepHaIbl s

NpOBEJICHUS MpakTuieckux 3austuii, LMS Moodle

3.2. UadopmaninoHHoe odecrieueHre peaan3aluy IporpaMMel
Jlns peanuzaniuy MporpamMMbl OMOIMOTEUHBIH (DOHJ MMEET 3JIEKTPOHHBbIE 00pa3oBaTelbHbIE U

I/IH(i)OpMaI_II/IOHHBIC PECYpPChI, pCKOMCHAOBAHHBIC JJIS1 MCIIOJIb30OBAHUS B O6pa3OBaTeJIBHOM mnmponecce, He
cTapuie 14Ty JIET C MOMCHTA U31aHUS.

OCHOBHBIE 2JIEKTPOHHBIE U3/IaHNUS:

1. AradonoBa, M. b. buomorus : 06a30Bblii ypoBeHb : y4eOHUK JuIs OOpa3oBaTeIbHBIX
OpraHu3aliii, pealu3ylolMX o0pa3oBaTelIbHbIE IPOrpaMMbl  CPEIHEro  Mpo(ecCHOHANTBHOTO
obpazoBanus / U. b. AradonoBa, A. A. Kamenckuii, B. . CuBornazoB. — Mocksa : [IpocBemienue,
2025. — 273 ¢. — ISBN 978-5-09-124905-7. — DOBC Znanium. — URL:
https://znanium.ru/catalog/product/2201867 (nara obpamuenust: 23.06.2026). — TeKcT : AIEKTPOHHBIN.

2. AragponoBa, M. b. buonorus : 0a30Bblii ypoBeHb : MpPAaKTUKyM : YydeOHOe mocobue,
pa3paboTaHHOE B KOMIUIEKTE C Y4YeOHHKOM JUIsi 0Opa30BaTENIbHBIX OpraHU3alMi, peaTu3yIoIINX
oOpasoBarenbHbIe MPOrpPaMMBbl CpeHero npodeccuoHanbHoro oopazosanusi / M. b. Aradonona, B. U.
CuBorirazoB. — 2-e m3]1., ctep. — Mocksa : [Ipocemenne, 2025. — 113 ¢. — ISBN 978-5-09-124906-
4., — DBC Znanium. — URL: https://znanium.ru/catalog/product/2201868 (mata obGpareHus:
23.06.2026). — TeKcT : 3JeKTPOHHBIIA.

JlomoTHUTEIbHBIE HICTOYHUKU
1. Poccuiickas smeKTpoHHas mIKoja : opunmaneHbii caitt. — URL: https//resh.edu.ru
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4. KoHTpOJIb U OLIEHKA Pe3yJbTaTOB OCBOCHUS 00111€00pa30BaTEIbHON JUCIUTUINHBI
KonTponb u oneHka pe3ynbTaToB OCBOSHHs 00111e00pa30BaTeIbHON JUCIUILIMHBI PACKPBIBAIOTCS
Yyepe3 MUCHUIUIMHAPHBIE Pe3yNbTaThl, HalpaBlieHHbIE HA (OPMUPOBAHHE OOLMX U MPO(EeCCHOHATBHBIX
KOMIETEHIIMI [0 pa3JieNaM U TeMaM CoepKaHus yueOHOTO MaTepuaa.

Oo6mas/mpodeccuonanbHas Paznen/Tema Tum oleHOYHBIX MEPOIPUATHS
KOMITETEHITHS
OK 01. Bsibupars cnoco6sl | Temsr 2.1 -2.3, 3.1- | 3anonHeHre CpPaBHUTEIbHBIX TaOJIHIL
peimeHns 3amaq | 3.3 4.1-4.3, 5.1-5.4, | TecrupoBanue
npodecCuoHATbHON 6.1-6.3, 7.1-7.3, 8.1, YcrHblii onpoc
JeSITeTbHOCTH [IpencraBienue pe3ysibTaTOB MPAKTUYECKUX

IIPUMCEHUTEIILHO K PA3JIMYHBIM
KOHTCKCTaM

8.2, 9.1-9.3, 9.4II-
o/c, 9.5I1-o/c, 10.1,
10.2, 10.311-
o/c,11.1.1IT-0/c

pabor

3amuTa UHANBUYaJIbHBIX IIPOEKTOB (KEHCHI)
Brimosnenne  3amaHuil  IPOMEXKYTOUHOU
aTTecTaluu

OK 02. Hcnons3oBaTh
COBPEMEHHBIEC CPEJICTBA IMOUCKA,
aHajau3a

W MHTEpPIIpETallMi HH()OPMALIHH,

Temsr 1.1, 2.1 -2.3,
3.1- 3.3, 4.1-43,
5.1-54, 6.1-6.3, 7.1-
7.3,8.1,8.2,9.1-9.3,

Pa3paboTka MEeHTaIbHON KapThl B MUHU
rpyrmnmnax

Brinonaenue 1adbopatopHbix padboT
[IpencraBieHne pe3ysbTaTOB MPAKTUYCCKUX

u UH(POPMALIMOHHBIE 9.4M-0/c. 9.5II-of pabor

TEXHOJIOTUH JUISL BBIIOIHEHHs | o O &  9-210/C | e ncraBierie yeTHBIX cOOBIICHMIA ¢
3amad npodeCCHOHATLHON 10.1, 10.2, 10.3II- npe3eHTaIuen

JeSITeIbHOCTH o/c, 11.1.111-o/c

OK 04. Oddextusno | Tempr 2.1 -2.3, 3.1- | OGcyxaeHHE 1O BOPOCAM JIEKIIUU

B3alMO/JICIICTBOBATh U pabOTaTh
B KOJIJICKTUBE U KOMaHJE

3.3, 4.1-4.3, 5.1-5.4,
6.1-6.3, 7.1-7.3, 8.1,
8.2, 9.1-9.3, 9.4II-
o/c, 9.5IT-o/c, 10.1,
10.2, 10.311-
o/c,11.1.1IT-0/c

[IpencraBnenure pe3yiabTaToOB IMPAKTUYECKUX
pabor

3amuTa UHIMBUyaJIbHBIX IPOEKTOB (KEHChI)
WnpuBuayanbHas caMoOCTOsATENIbHAS paboTa

OK 07. ConeiictBoBath |Temsr 1.1, 2.1 -2.3,| O0cyxneHue 1Mo BOIpocam JEKIIMH
COXPAHEHHUIO OKpyXKaromeh |3.1- 3.3, 4.1-4.3, 5.1-| 3an0IHEHHE CPABHUTEIBHBIX TAONIHIL

Cp€abl, pecypcoc6epe>i<eHmo, 5_4, 6.1-6.3, 7_1_7_3’ TeCTI/IpOBaHI/Ie

[IPUMEHSATD SHaHUA |g 4 8.2 91-93 YceTHBII onpoc

00 W3MEHEHHUH KJIMMaTa, ’ ’ '| [lpencTaBneHne  pe3yabTaTOB  MPAKTHUECKHX
OPUHIMIIBI OepexIMBOro 9.411-o/c, 9.511-o/c, pabot

MPOU3BOJCTBA, 3¢ PexTUBHO 10.1, 10.2, 10.31I-0/c, | 3ampra WHIUBUIYATHHBIX TTPOCKTOB (KEHCHI)
JENCTBOBATH 11.1.111-0/c Beinonnenue 3ajaHuii IpOMEKYTOYHOU

B UpE3BBIYAITHBIX CUTYaIUIX aTTecTaluu

IIK 1.1 IIpoekTupoBath 9.1-9.3, 9.4I1-0/c, | 3anonHeHNE CPAaBHUTEIBHBIX TAOJIHNIL

MH(OPMAaIMOHHbIE PECYPCHI

9.511-o0/c, 10.1, 10.2,
10.3IT-0/c,11.1.111-
o/c

WnpuBuayanbHas caMocTosiTeNbHas pabota
TectupoBanue

VYeTHbI onpoc

IIpencraBinenue pe3yabTaToOB IPAKTUYECKUX
pabort

3amyrTa HHIMBUAYAIBHBIX IPOEKTOB (KEHUCHI)
BrinonHenue 3a1aHnii MPOMEKYTOYHON
aTTecTanuu
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