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1. O0mas xapakrepucTuka padoueii mporpaMmMspl 001eo0pa3oBaTebHOM

aucuunnabl OJ16.08 buosorust

1.1. MecTo AUCHUILUIMHBI B CTPYKType 00pa3oBaTe/ibHOIl NMPOrpamMMbl
CIIO:

Oo6meobpazoBatenpHas  guctummmHa  OJ16.08  Buomormst  sBisercs
00si3aTebHOM  4YacThl0  OOIIe00pa3oBaTeIbHOrO  IMKIa  00pa3oBaTEeNbHOM
nporpamMmmbl B cootBeTcTBUM ¢ PI'OC CIIO no cneunmansHoctn 29.02.11
[Tonurpaduyeckoe Mpou3BOICTBO.

1.2. e u mu1aHupyeMble Pe3yibTAThl 0CBOCHHS TUCHHUIINHBI:

1.2.1. Heapb AuCUMIIHHBI

Conepxanue mporpamMbl o0mieoOpazoBaTeabHol aucuuiuinHel  OJ16.08
buonorus HanpaBieHO Ha JOCTUKEHHUE PE3yIbTATOB €€ U3yUEHUsI B COOTBETCTBUU
¢ tpedoBanusamu OI'OC COO c¢ yyerom npodecCHOHANbHON HaNpaBICHHOCTU
®I'OC CIIO. Lenp uzyuenusa nucuuminabl OZ10.08 buonorus Ha 6a30BOM ypoBHE
— OBJIaJIcHHME OOYyYalOUIMMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIHMOHAJIBHOM
OpraHM3alMd >KUBBIX CHCTEM pAa3HOTO paHra H MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHUS /AJIsl TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMM OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS PA3IMYHbIX KU3HEHHBIX MPOOIIEM.

Hoctmwxenue nenu uzydenus qucuuiiniel OZ10.08 buonorus Ha 6a30BOM ypOBHE
o0ecreunBaeTcs peleHuEM CIEAYIOIUX 3a/1ay:

o OCBOEHHE OOYYAIOLIUMUCS CUCTEMbl 3HAHUNW O OMOJIOTMUYECKUX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyKalliuX OCHOBOU
st (GOpMUPOBAHMSI MPEJCTAaBICHUM O E€CTECTBEHHO-HAyYHOM KapTHHE MUpa,
0 METOJIaX HAy4YHOTO IMO3HAHUS, CTPOCHUH, MHOTOOOPa3HH U OCOOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AlMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBaHUSIX B OMOJIOTHH;

o dopMupoBaHre y OOydYalOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTyalIbHBIX

U TBOPUYECKHX CIIOCOOHOCTEH B MPOLIECCE aHaM3a JIAHHBIX O MYyTSIX Pa3BUTHS



B OMOJIOTMM HAay4HBIX B3IJVISIOB, UAEH M MOAXOAOB K M3YUEHUIO >KUBBIX CHUCTEM
Pa3HOI0 YPOBHS OpTaHU3AIUY;

o CTaHOBJICHHE Yy oOydJarommxcss oO0mel KylnbTypbl, (YHKIIHMOHAIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH W OIICHUBATH SIBJICHHS OKPY>KAIOIIETO
MUpa >KUBOW MPUPO/Ibl HA OCHOBAHUM 3HAHUHM U OMBITA, TIOTYUYEHHBIX MTPU U3yUEHUU
OHOJIOTHH,

o dbopmupoBaHre y OOyYaOMMXCA YMEHHH WJUTFOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKON JESITEIIbHOCTU YeNOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTH;

o BOCIHUTaHUE YOESKIEHHOCTH B BOBMOKHOCTH IMO3HAHUS YEJIOBEKOM >KHBOM
PUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIIECIOBAHMUIA;

o OCO3HAHUE IIEHHOCTU OWOJOTUYECKUX 3HAHUW [JI1 TMOBBIIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, 1711 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

o pUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUM B MOBCEIHEBHOW >KU3HU
JUISL OLICHKH TIOCIIEACTBUM CBOEH JESATEIBHOCTH IO OTHOLIEHWIO K OKPYKAKOLIEH
cpelne, COOCTBEHHOMY 37I0pOBbIO, 000CHOBaHUE U COOJI0/IEHNE MeP MPOPUITAKTUKH
3a00J1eBaHU M.

J{nst petienus 3a71a4 ¥ JOCTUKEHUSI 1IeJIed U3YyUeHUs! TUCIIUIUIMHBI B CUCTEME
cpenHero npogecCuoHaNIbHOTO 00pa3oBaHUs, B paldoueil MmporpamMMme BBIIEIICHO
OCHOBHOE u npo¢eCCUOHAIBHO OPUEHTUPOBAHHOE COJIepKaHHUE.
B ocHOBHOE cojiep:kaHUE BKIIOYEHBI BCE COAECPIKATEIbHBIE JUHUHU, KOTOPHIE
npejuiararoTes st o0si3aTesibHOro u3ydeHus (QenepanbHO 00pa3zoBaTeIbHON
nporpaMmoit cpeiHero ooOiero oOpazoBanus 1mo buosioruu (6a30BbIA YPOBEHB).
OcHoBHOe cojepkanrue pabodeit mporpammbel aucuuruiHbl OJ16.08 buonorus,
paciMpeHo CoJIep)KaHHEM MIPUKJIATHOTO MOAYJIs, HEO0OXOIUMBIM
s pansHenmero ycnemnoro ocsoeHusi OII CITO no cnenumansHoctu 29.02.11
[Tonmurpaduyeckoe MPOM3BOJCTBO C IENbI0 (GOPMHUPOBAHUSA TPODHECCHOHATHLHBIX

KOMITIETCHIIUH



1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHUS  001Ie00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme xkomnetenuu (manee — OK) u nmpodeccrnonanbHbie KOMIETEHITUH (Hayiee —
[IK) ®I'OC CIIO B COOTHECEHHMHM C JIMYHOCTHBIMU, METANpPEIMETHBIMU
U TpeIMETHBIMH pe3yibTaTamu oOydeHus Oa3oBoro ypoBHs (manee — IIPO)

®I'OC COO npexncrasieHbl B TAOIHIIE:



Ko u I[lnanupyemMsble pe3yabTaTbl OCBOCHH S AUCHUNIIHHBI

HAHMMEHOBaHHUe

(l)OpMI/lpyeMbIUX Oo6ue JucHuNIMHAPHbIE

KOMIIeTeHIUii
OK O01. BwiOupats | JIugyHOCTHBIE pe3yabTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHMK O MECTE€ U POJIM OHOJIOTHH
CHOCOOBl  pemIeHUus | TPYAOBOTO BOCIIUTAHUS: B CHCTEME Hay4yHOrO 3HaHWA; (YHKIHMOHAIHHOH TIPaAaMOTHOCTH
3a1au - TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTHM MAacTEepPCTBA, | UYeJIOBEKa ISl pEHICHUS )KU3HEHHBIX TPOOJIEM.
npodeCCHOHATBHON | TpyAoIIo0ue; I1P6 2. ChopMUpOBaHHOCTb YMEHHSI PACKPBIBATH COJCpIKAHHE
NEeSITEIbHOCTH - TOTOBHOCTbh K AKTUBHOHM JAESITEIbHOCTH TEXHOJOTHMYECKOH | OCHOBOIIONATalOUIMX OWOIIOTUYECKUX TEPMUHOB U  TOHSTHIA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CHOCOOHOCTb | JKM3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, TOIMYJALHUSA,
K pa3IMYHbIM | HHULUUPOBATH, INIAHUPOBATh U CAMOCTOATEIBHO BBIIOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKylo JeSITeIbHOCTD; U TpeBpallleHue DHHEepruu), Tromeocra3 (camoperyisuus),

- HWHTEpeC K pasimmuHbiM chepam npodeccuoHaTbHON
JIEATEILHOCTH.

MetanpeameTHble pe3ynbTaThl 1OJKHBI OTPaXaTh:
OBnajieHue YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (HOPMYIHUPOBATh U aAKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBNWBATh CYHIECTBEHHBIA MPU3HAK WM OCHOBAHUS
TSl CpaBHEHUS, Kilaccu(UKanuu u 0000IIeHUS;

- OTIIPENENATh LEH e TEIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUH UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTPUBACMBIX SIBICHHSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB
MTOCJICACTBHI IEATEILHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIeIOBATEIBCKOM

ACATCIIBHOCTb, OICHHWBATH
oM, OLCHHMBATb PHCKU

OuocuHTe3 Oelika, CTPYKTYpHAash OpraHU3allusl >KUBBIX CUCTEM,
JTUCKPETHOCT, caMoperyJisiius, CaMOBOCITPOU3BEICHNE
(penponykuus), HACJIe/ICTBEHHOCTb, U3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAsI OpraHU3aLU.

I1P6 3. CdopMUpOBaHHOCTb YMEHHsI PACKPBIBATH COJEp)KaHHE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLMOHHOM,
MIPOUCXOXKJACHUS )KU3HU U YEIIOBEKA.

I1P6 4. ChopmMupoBaHHOCTD YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATal0IIMe OMOTOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Menpgensa, T. Moprana, H.W. BasumnoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux TpUMEHUMOCTH K >KUBBIM
CUCTEMaM.

ITP6 5. IlpuoOpereHne ompiTa MPUMEHEHUS OCHOBHBIX METOJ/IOB
Hay4YHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHN: HAOIIOICHUS

Y OTHCAHMS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3alluu
U TPOBEJCHHS OUOJOTHYECKOTO OKCIIEPUMEHTa, BBIIBHIKCHUS
TUTIOTE3, BBISABICHUS 3aBHCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, 00BsICHEHUS MOJTYYEHHBIX pe3yabTaTOB
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U TPOEKTHOM JEATEIbHOCTH,
npo0Jem;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3H

Y aKTYaJIM3UpPOBATh 33J1a4uy, BBIIBUTATh THIIOTE3Y

€¢ pelICHHs, HAXOJIUTh AapryMEHTHl IS JOKa3aTelbCTBa
CBOMX VYTBEPXKICHUM, 3a7aBaTh IMapaMETPbl U KPHUTEPUHU
peleHus;

- aHaJM3MPOBaTh ITOJIYYCHHBIC B XOJ€ pEUICHUS 3aJa4u
pe3yJbTaThl, KPUTUYECKH OILIEHUBATh WX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3pabarbIBaTh IUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMEIOLINXCSA MaTEepUaIbHBIX U HEMaTEePHAIIbHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTaTH HOBBIE HJIEH,
MOJIXOJTBI U PEIICHUS

HaBbIKAMHU  pa3pelleHus

npeajaratb OpUIrHHAJIbHBIC

u  (GOPMYTUPOBAHUS BBHIBOJIOB C HCIIOJIb30BAHHEM HAYYHBIX
NOHATUM, TEOPUI U 3aKOHOB.

I[TP6 6. CchopMHUpPOBAaHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIC
NpU3HAKH  BUPYCOB, KJIETOK  TPOKAPUOT U  DYKAPHUOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB,
OHMOTEOIICHO30B U JKOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHa
BEIIECTB M TPEBpALCHUS HHEPTUUM B KIETKe, (OTOCHHTE3A,
TUTACTHYECKOTO M SHEPTETHYECKOT0 0OMEHa, XEMOCHHTE3a, MUTO03a,
Meiio3a,  OIJIOZOTBOPEHMS,  PA3BUTUA W Pa3MHOXKEHUS,
WHIUBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a
CYIIECTBOBaHME, €CTECTBEHHOrO0 OTOOpa, BUA000pa30BaHMUS,
NPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOMTaHWs, BIUSHHS
KOMITOHEHTOB IKOCHUCTEM, AQHTPOTIOTEHHBIX ~ W3MCHCHUH
B 9KOCHUCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHocepe.

I[IP6 7. ChopMHpPOBAaHHOCTH yMEHHUS TPUMEHSATH TOJY4YCHHBIC
3HAHUS JUIA OOBSICHEHHS] OMOJIOTHYECKHX IMPOLECCOB U SIBICHUH,
JUTS IPUHSATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C LleNbio obecrieueHus: 0€30MacCHOCTH CBOETO 3/10POBbsI U 37I0POBbS
OKPY’KaIOIUX JIFOJIEH, COOJIIOJCHHS 370pOBOTO o0Opasa KU3HH,
HOPM I'PaMOTHOTO TIOBEJICHHS B OKpYXKarolleil MpUpoTHON cpesie;

MIOHUMaHUE  HEOOXOJMMOCTH  HCIIOJIb30BAHUS  JTOCTHXKEHUI
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palMOHaJILHOTO
MIPUPOAONOIB30BaHUS.

I1P6 8. CdopMupoBaHHOCTb yMEHHUsS pelaTb OHOJIOTHYEeCKHe
3aJ]auM, COCTABIISTh TCHOTHITNIECKHE CXEMBI CKPETIUBAHHS

JUIs pasHbIX THUIIOB HACJIEIOBAHUS IPHU3HAKOB Y OPIraHU3MOB,
COCTABIISATH CXEMBI MEPEHOCA BEIIECTB M SHEPTUH B IKOCHCTEMAX
(uenu MUTaHMS, MUIIEBbIE CETH).

I[IP6 9. CdopMUPOBAaHHOCTh YMEHHHA KPUTHYECCKH OICHUBATH
uHpOpMaIMI0  OMOJIOTUYECKOTO  COJEPKaHMs, BKIIOYAOLIYIO
TICEB/IOHAYYHBIC 3HAHHUS W3 PA3IUYHBIX HCTOYHHKOB (CpEICTBa
MaccoBO HMH(OpPMAalWU, HAYYHO-TIONYJSIPHBIE MaTepUabl);
WHTEPIPETHPOBATH ITHYECKHE ACTIEKTHI COBPEMEHHBIX
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HCCICIOBAHUM B  OHOJIOTMH, MEIMIUHE, OHOTCXHOJIOIHU,
paccMaTpuBaTh r100aJIbHBIC 9KOJIOTHYCCKHE POOJIEMBI
COBpEMEHHOCTH, (OPMHPOBATH IO OTHOIICHHID K HHUM

COOCTBCHHYO MO3HIIHUIO.

IMIP6 10. CdopmupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIE
IMCbMCHHBIE W YCTHBIC COOOIIEHUS HAa OCHOBE OHOJOTMYECKOM
uHbopMallMd W3~ HECKOJbKHX  HCTOYHHUKOB,  I'PAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapaTr OMOJIOTHH

OK 02.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajamn3a

U MHTEpIpeTauuu
uHpOpMaLUN

U MH(POPMAIMOHHbIE
TEXHOJIOTUH TUTSt
BBIIIOJIHEHHS  3aja4
npodecCuOHATbHON
JeATETbHOCTH

JluyHOCTHBIE pe3yabTaThl JOJIKHBI OTpakaTb B YaCTHU:
[IEHHOCTH HAy4YHOTO MO3HAHUS:

-c(hopMHUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHsS HAyKH M OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha JAaore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETr0 MecTa
B MOJIMKYJIBTYPHOM MHPE.

MetanpeameTHbIe pe3ynbTaThl 10JKHBI OTPaXaTh:
OBnaneHne yHUBEPCAIbHBIMU YYCOHBIMU MTO3HABATEIILHBIMU
NENCTBUSIMU:

B) paboTa ¢ uHpopmauei:

- BJIaACTH HaBBIKaMH MMOJIYYCHUA I/IH(I)OpMaI_[I/II/I
nus3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBbHO
OCYHICCTBIIATDH ITOUCK, aHaJu3s, CUCTEMaTU3aluro

U MHTEPIIPETalMI0 MHPOPMAIUHN PAa3INYHBIX BUAOB U GOpM
IIPE/ICTABIICHNS;

- OIIEHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTHh HH(pOpMaIuH,
€€ COOTBETCTBHUE MPABOBBIM ¥ MOPAJIbHO-ITUYECKUM HOpMaM

ITP6 1. ChopMupoBaHHOCTH 3HAHUN O MECTE M POJTU OHOIOTHH

B CHCTEME HAay4yHOTO 3HaHMs; (PYHKIIMOHAIBHOH T'pPaMOTHOCTH
YeJI0BeKa ISl PEHICHHUs )KU3HEHHBIX MPOOIIEM.

I[IP6 7. CdopMUPOBAaHHOCTh YMEHHUS MPHUMEHSTHh IMOJIYYCHHbBIE
3HAHUS JUIA OOBSICHEHHS] OMOJIOTHYECKHX IPOLECCOB M SBICHUH,
JUISL IPUHSATHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

C LIeIbI0 00ecneueHtst 6€30I1aCHOCTH CBOETO 3/I0POBBS U 310POBbSI
OKPYXAIOIIUX JfoJIel, COOMIOACHHS 3J0pOBOTO 00pasza KHU3HH,
HOPM TI'PaMOTHOT'O MOBEJICHHS B OKPYXKAIOLIEH NPUPOIHON CPELE;
NOHMMAaHHWE HEOOXOJUMOCTH  HCIOJIB30BAHUSA  JOCTHIKCHHM
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pallOHAJIBHOTO
HIPUPOONOIb30BAHHUS.

ITP6 10. CdopmMupoBaHHOCTH YMEHHUH CO31aBaTh COOCTBCHHBIC
NUCbMEHHBIE U YCTHBIE COOOILIEHHMS Ha OCHOBE OMOJOrMYECKOH
uHbOpMAIMM W3  HECKOJbKUX  HWCTOYHHUKOB,  T'PaAaMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOoJI0Tuu

OK 04. O¢ddexTuBHO
B3aMMO/IEHICTBOBATh
u paboTaTh

B KOJIJICKTHBE

¥ KOMaH/1e

JImgyHOCTHBIE pE3yiabTaTbl MOOJDKHBI OTpaXaTb B YaCTH!:

LEHHOCTH HAYYHOTO TIO3HAHUA: OCO3HAHHE LEHHOCTHU
HAy4yHOM  JESATEIbHOCTH, TOTOBHOCTH  OCYILECTBISTH
MIPOEKTHYIO Hu HCCIIEI0OBATENBCKYIO JIeITEILHOCTD
VHJIUBUYAJIBHO U B TPYIIIIE.

MeranpeamMeTHbIe PE3YAbTAThI JOJKHBI OTPAXKaTh:
OsgnageHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
JCUCTBUSIMU:

[TP6 5. IlpuoOpereHue omnpiTa MPUMEHEHUS OCHOBHBIX METOJ/IOB
HAy4YHOTO TO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHH: HAOMIONCHUS U
OTIMCAHUs )KUBBIX CHCTEM, MPOIIECCOB U SIBJICHUI; OpraHU3aINy 1
MpoBeJeHUsT  OMOJIOTUYECKOTO  AKCIIEPUMEHTa,  BBIIBUKCHHS
TUTIOTE3, BBISABICHUS 3aBHCHMOCTH MEXIY HCCICTyeMBbIMU
BEITMYMHAMU, OOBSICHEHHSI TIOTYYCHHBIX PE3YIbTAaTOB

u (opmynupoBaHUST BBIBOJOB C HCIOJB30BAaHUEM HAyYHBIX
MOHSITUHI, TEOPUM U 3AKOHOB




0) coBMeCTHasl I€SITEIbHOCTD:
- IOHUMATh U UCIIOJIb30BaTh MPEUMYIIESCTBA KOMaHHON
Y MHIUBHUIYAJILHON pabOTHI,

-  [pUHUMATh  [eId  COBMECTHOH  JIeATelIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JIEUCTBUS

0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JCWCTBU,
pacupenensiaTb poiad € YYEeTOM MHEHUUA YYaCTHUKOB

00CYKJ1aTh pe3y/IbTaThl COBMECTHOM paboThI

OK 07.
ConencTBoBaTh
COXpaHEHHIO

OKpYy Karoleu

cpenpl,
pecypcocOepexeHn
10, MIPUMEHSATD
3HAHUS

00 H3MCHCHHUU
KJIMMaTa, MPUHIUIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BBIYANHBIX
CUTYaIUAX

JIn4yHOCTHBIE pPE3YNbTAaThl JOJKHBI OTpakaTb B YacCTH:
9KOJIOTMYECKOr0  BOCHUTaHUS: -  C(OPMUPOBAHHOCTD
AKOJIOTMYECKOU KYJIbTYpPbl, IOHUMAHHUE BIWSHUS COLMAIBHO-
SKOHOMHUYECKHX ITPOLIECCOB HA COCTOSIHUE MPUPOAHOU

U COIMAIBHOW Cpe/bl, OCO3HAHHE TII00aJbHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

- IJJAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUI B OKPYKAOLIEN
cpene Ha OCHOBE 3HAaHMS LEJIeH YCTOMYMBOTO pa3BUTHUSA
YEJI0BEYECTBA;

- AKTHBHOE HEINpUATUE JIEUCTBUH,
OKpYKarolllei cpere;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIE IKOJIOTUIECKUE
MOCJIEACTBHS NPEANPUHUMAEMBIX JEHCTBUH, MPEIOTBPAILATh
uX;

- pacummpeHue
HaIpaBJIE€HHOCTH.
MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OsnaneHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMH:

0) cOBMeCTHas JIeSITEIIbHOCTD:

- TMOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMaHJIHOU
Y MHAUBHUIYaJLHON pabOTHI;

INPUHOCAIIUX BPCO

OIIbITa ACATCIBHOCTU 9KOJIOTHYCCKOU

- HpI/IHI/IMaTI) e COBMGCTHOf/i JACATCIIBHOCTH,
OpraHu30BbIBaTh u KOOPAUHUPOBATH JEUCTBUSA
M0 ee JOCTIDKEHUIO: COCTaBIATh IUIaH  JIEWCTBHIH,

ITP6 5. IlpuobpeTeHre ombiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS

¥ OTHMCAHUS KHUBBIX CHCTEM, IPOIIECCOB U SBJICHHUI; OpraHU3aIiN
U TPOBEACHUS OHOJOTMYECKOTO OJKCHEPUMEHTA, BBIABUIKCHUS
THIIOTE3, BBIIBICHUS 3aBHCHMOCTH MEXIY HCCIEIYeMbBIMH
BEJIMYMHAMU, OOBSICHEHHS MTOJIYY€HHBIX PE3yJIbTaTOB

U (opMynupoBaHHS BBIBOJAOB C HCIIOJIB30BAaHUEM HAYYHBIX
MOHSITUIA, TEOPHIl U 3aKOHOB.

I[IP6 6. CchopMHPOBAaHHOCTh YMEHHSI BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApHUOT W  DYKApHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpraHW3MOB, BHIOB,
OMOTeo1IeHO30B U JKOCHCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEIIECTB M TPEBpAIICHUs] HPHEPTUM B KIETKe, (OTOCHHTE3A,
IUTACTUYECKOTO U SHEPIreTUYECKOr0 0OMeHa, XeMOCHHTEe3a, MUTO034,
Mei03a,  OIUIOJIOTBOPEHHS,  PAa3BUTHA W Pa3MHOXKEHUS,
WUHAMBHUIYaAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHes3a), 00pbObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOIo OTOOpa, BUI000pa30BaHUS,
NpUCIOCOOTIEHHOCTH OpPraHM3MOB K Cpefe OOMTaHUs, BIUSHHA
KOMIIOHEHTOB IKOCHUCTEM, AHTPOIIOTEHHBIX W3MEHCHUH
B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpYTroBOPOTa BEIIECTB M MPEBpaIlieHne YHEPTUH B Onocdepe.

I[MP6 7. CdopMUPOBAaHHOCTh YMEHHUS TMPHUMEHSTHh MOJTYyYCHHBIE
3HaHUS JUI OOBSICHEHHs] OMOJIOTHYECKHX IPOIECCOB M SIBICHUH,
JUISL TIPUHSTHS TPAKTUYECKUX PEHICHUH B MOBCEIHEBHOW KU3HU
C LIeTbI0 o0ecnedeHHst 6€30IaCHOCTH CBOETO 3/I0POBbS U 370POBbs
OKpY’KaIOIIMX JIIOAeH, COONIOJIEHHs] 3/I0pOBOrO o0pa3a KH3HH,
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pacupenensiaTb poiad € YYEeTOM MHEHUUA YYaCTHUKOB
00CyXJ1aTh pe3yibTaThl COBMECTHOM pabOThI

HOPM I'PaMOTHOTO ITOBEICHUS B OKPYKAIOLIEH MPUPOIHON CPELE;
IIOHUMaHUE  HEOOXOIUMOCTH  HCIOJb30BaHHUA  JOCTHXKEHHH
COBPEMEHHOW OMOJIOTHMH M OWOTEXHOJOTUH Ui pallOHAILHOTO
IPUPOAONOIb30BAHUS

I[IK 2.1 Beibupats
noiurpadpuyeckue
MaTepHabl B
COOTBETCTBUH c
TEXHUYECKUM
3aJjaHueM Ha
U3rOTOBJICHHE
nourpaguyecKoit
POIYKIHH

JInyHocTHBIE pe3ynabTaThl JOJDKHBI OTPa)KaTb B YacCTHU:
9KOJIOTMYECKOr0 BOCIIUTAHHUSA:

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE NCUCTBUI B OKPYKAIOLIEH
Cpelle Ha OCHOBE 3HAHMA LEJIed YCTOWYMBOIO DPA3BUTHUSA
4eJI0BEUECTBA,

- AaKTUBHOE HENpUATHE JEHCTBUM,
OKpYKarolleH cpese;

- YMEHHE POTHO3UPOBATH HEOIATOIPUATHBIE HIKOJIOTHUECKUE
IIOCJIEICTBHS IPEANPUHUMAEMBIX JEHCTBHN, IPEIOTBPAILATH
ux

INPUHOCAIIUX BPCO

I[1P6 7. CdopMHpOBaHHOCTH yMEHHUS NPUMEHATH MNOJY4YECHHBIC
3HAHUS Ui OOBSICHEHHSI OMOJIOTMYECKHUX IPOIECCOB M SIBICHUH,
JUISl TIPUHATHST MPAKTHYECKUX PEIICHUH B MOBCEJIHEBHOMN KU3HH
C LIeNbI0 o0ecrieueHus 0€30IMacCHOCTH CBOETO 3/I0POBbBSI U 370POBbS
OKPYKAIOIIUX JFOJIeH, COOJIOACHHS 3J0pOBOTO 00pasza KHU3HH,
HOPM I'PaMOTHOTO TIOBEJICHUS B OKPYXAIOIIEH MPUPOTHON Cpejie;
NOHMMaHHEe  HEOOXOAMMOCTH  HCIOJBb30BAaHHS  JIOCTHIKECHHIN
COBPEMEHHOW OWOJIOTHM M OMOTEXHOJIOTUH [UIS PaIllHOHAILHOTO
HPUPOJIOTIOIH30BAHHS
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2. CTpyKTYypa M cojepxkaHue 0011e00pa3oBaTeIbHONH TUCHMILTHHBI

0/16.08 buosorus

2.1. O0beM JUCHUIIMHBI U BUbI y4e0HOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHTUTIJIMHBI 72
B T.4.

TEOPETUUECKHUE 3aHATUS 18
MIPaKTUYECKHUE 3aHATH 48
J1ab0paTOPHBIE 3aHIATHS 6
OcHoOBHOE coiep:KaHue 52
IIpogeccuonaabHO OpEHTHPOBAHHOE CO/lep:KaHKe (CoIep:KaHNe 20

NMPUKJIAJTHOT0 MOYJIA)

IIpomexyTounas arrectauus B ¢popme auddepeHIUPOBAHHOTO 3a4eTa
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2.2. TemaTuveckuii J1aH U coaepskanue Jucuniinabl O/16.08 buosiorus

dopmMupyemblie
HaumenoBanue Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M MPO(ecCHOHAILHO OpUeHTHPOBaHHoe), | O0beM O —
pa3/iesioB U TeM JladopaTopHbIe U MPAKTHYeCKUe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4yacos
1 2 3 4
OcHoBHoOe coJep/kaHue
Pasznea 1. buosiorusi kak Hayka. ZKuBble cMcTeMbl U MX OPraHU3alHUs 2
Tema 1.1. Copepxanne yaeOHOr0o Marepuaa 2
buonorus buonorus — Hayka o xuBoi npupoze. CBa3u OHOIOTHUU C OOIECTBEHHBIMU, TEXHUUECKUMH U
B CUCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMH, (PHIOCO(PHEH, pEIUTHEN, STUKOM, ICTETUKON U TPABOM.
Obwmas Ponp Ouonorun B (QOpMHUPOBAHMM COBPEMEHHOW HayyHOM KapTMHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJOrM4YECKHUX HaYK.
KU3HU Metonbl MoO3HaHUS KUBOM NMpHUpObl (HAOIIOAEHUE, SKCIIEPUMEHT, OMHMCAaHUE, U3MEpEeHHe, OK-02
KJaccu(uKanus, MOICITMPOBAHUE, CTATHCTUYECKAs: 00pabOTKa TaHHBIX ).
JXussle cucteMsbl (GMOCHCTEMBI) KaK IpeaMeT n3ydeHus 6uonoruu. OTanyuue >KUBbIX CUCTEM
OT HeopraHuueckoi npupo/sl. CBoNcTBa OMOCUCTEM U UX pa3HOOOpa3He.
YpoBHu OpraHu3alnuu ouocucrem: MOJIEKYJIIPHO-T€HETUYECKHH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISAIIMOHHO-BUI0BOM, 3KOCHUCTEMHBIH (OMO - TEOLIEHOTHYECKUN),
O6uochepHbIi
Paznen 2 XuMu4ecKuii cOCTaB H CTPOEHHE KIETKH 8
Tema 2.1. Coneprkanue yueOHOro MaTepuasa
XUMHUYECKUH COCTaB | XUMHUYECKUH COCTaB KJIETKH. XMMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHTBI, MHKPOAJIEMEHTHI.
kieTkd. Bona Bona u muHepanbHble BemecTBa. DYHKIMM BOJBI M MUHEPAIBHBIX BEIIECTB B KIIETKE.
U MUHEpaIbHbIE [Tonnepkanue 0cMOTHYECKOTO OanaHca
BCLIECTBA IIpakTHyeckoe 3aHsITHE 2
Ne 1 «buonoruyeckast pojb MHUHEPAJbHBIX BELIECTB B OOECHEUEHUU >KU3HEIEATEIbHOCTH
OpPraHU3MOB, MTPOSIBJICHHUS AUcOaIaHCa MUHEPAIBHBIX 3JIEMEHTOBY
Tewma 2.2. Cognepkanne y4eOHOro Mareprana 2
buonorunuecku benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTE — MOHOMepHI OenkoB. HesameHumbie u
BAXHBIC XUMUYECKUE | 3aMEHUMBIE AMUHOKUCIOTH. AMWHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYPHI OEIKOBOM
COCIMHECHUSA MOJIEKYJIbl (IIepBUYHAs, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE OK-01, OK-02,
cBoiictBa OenkoB. buonornyeckue ¢ynkuun OenkoB. DepMEeHTbI — OHOJOTHYECKHE OK-04
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Katanm3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHeuu(UuIHOCTb.
Kodepmentsl. Butamunbl. Otinuunsi pepMEeHTOB OT HEOPraHUYECKUX KaTaanu3aTOpPOB.
VYrieBonabl: MOHOCaxapuasl (TIHOKO3a, pubo3a U J1e30KCHpuO03a), Aucaxapuisl (caxaposa,
JaKTO3a) M MOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeJUitoiio3a). buonorudeckue QyHKuuu
yrineBofoB. Jlumuael:  Tpurmmuepunsl, Qocomunuasi, crepounsl. [mapoduiibHO-
ruapodoOHbIe cBoiicTBa. buonornueckue pyHkun nunuaos. CpaBHEHHE YTIEBOIOB, OCIKOB
U JIMIIUJO0B KaKk UCTOYHUKOB dHepruu. Hyknennoseie kucnorsl: JJHK n PHK. Hykneoruaer —
MOHOMEPHI HYKJIEMHOBBIX KHCIIOT. Ctpoenue u ¢ynkiuu JJTHK. Ctpoenne u pynkmuun PHK.
AT®: ctpoenne 1 QpyHKIHH

JIabopaTopHbie 3aHsTHs (Ha BEIOOP MPeroIaBaTes)

Ne 1 «M3yueHne KaTaJUTHUECKOW aKTMBHOCTH (EPMEHTOB (Ha IpuUMepe aMuiia3bl WIN
Karajasbl)»

Tema 2.3.

CrtpyKTypHO-
GbyHKIIMOHATbHAS
OpraHu3aIysl KIETOK

Cogepxanue yueOHOro MaTepuaa

[lutonorus — Hayka o kietke. Kiierounast Teopusi — mpumep B3auMoJICHCTBHS UaAeH U PaKToB
B HAyYHOM ITO3HAHUU. MeTo/bl U3y4eHUs KIETKU.

Knerka kak nenoctHast xuBas cucrema. OOlue NpU3HAKU KJIIETOK: 3aMKHYTasl HapyKHas
memOpaHna, mosiekyibl JIHK kak reneTuueckuil anmnapar, cucteMa CUHTe3a Oerka.

Tumbl  KIETOK: JyKapHOTHYeCKass MW  MpokapuoTHdeckas. (OCOOCHHOCTH CTPOCHUS
npokapuoTuyeckoi kietku. Kmerounass crenka Oakrtepuil. CTpoeHHE 3yKapHOTHYECKOM
kJeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOW M IpuOHOMN KieTku. [ToBepxHOCTHBIE
CTPYKTYpPbI KIJIETOK— KIJI€TOYHas CTEHKa, TIIIMKOKaNIMKC, MX (yHkiuu. I[lmazmarnueckas
MeMOpaHa, €€ CBOMCTBa U (PyHKITUH.

[utoriasma u ee opraHouasl. OpgHomemOpaHHble opraHoujsl kietku: JIIC, ammapar
I'onpmxu, mmu3ocomel. [1omyaBTOHOMHBIE OPraHOWBI KJIETKHA: MHUTOXOHJPHUH, IUIACTH[BI.
[Tpoucxoxxaenne MUTOXOHApUN M mnactug. Buasl mnactun. HememOpaHHBIE OpraHOUAbI
KJIETKH: pPUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOIHM, PECHUYKH, >KIYTHUKU. DYHKIMH
OpraHOMOB KJIETKU. BKitoueHus.

Anpo — perynsatopHslit ieHTp KkieTku. CTpoeHue siapa: siiepHas 000J0ouKa, KapHoIlla3Mma,
XPOMATHH, AIPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlaGopaTopHblie 3aHITHS

Ne 2 «Ctpoenune kieTku (pacTeHUs, )KUBOTHBIE, TPHObI) M KJIETOYHBIC BKIIOUEHHUS (Kpaxmal,
KapOTHHOM/IbI, XJIOPOILIACTbI, XPOMOILJIACTHI)»

Pasznea 3. KKusHeaeaTeJIbHOCTh KJIETKH

14




Tema 3.1.
OOMEeH BelIeCTB
U TIpeBpalieHue

SHEPTUHU

B KIIETKE

Conepkanue yqaeOHOro MaTepHraia

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIIANINSA (TUTACTUYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTUYecKkuii OOMEH) — JIBE€ CTOPOHBI €IMHOIO Tporiecca MeTadoiau3ma. Poib 3aKoHOB
COXpaHEHHsI BEIIeCTBAa W DHEPrUM B NOHUMAaHMU MeTaboynm3ma. Tumbel OOMEHa BEIIECTB:
aBTOTPOGHBIA U TeTepoTpodHbIii. Pomb pepMeHTOB B OOMEHE BEIIECTB M TPEBPALICHUN
sHeprun B KieTke. DorocuHTe3d. CBetoBas u TemHOBas (a3bl ¢dorocuHTe3a. Peakimm
dotocunTe3a. I PexkTuBHOCTL hoTOCHHTE3a. 3HAYCHHE (POTOCHHTE3a JUIsl KU3HHU Ha 3eMIie.
Briusinue ycioBui cpeipl Ha (OTOCHHTE3 U CIIOCOOBI MOBBIIMICHUSI €r0 MPOJYKTUBHOCTH Y
KYJIBTYPHBIX pacTeHHid. XEMOCHHTE3. XEMOCHHTE3HWpywIlnue OakTepuu. 3HaYCHHE
XEMOCHHTE3a IS )KU3HU Ha 3emiie.

DHepreTudecKkuii 0OMEH B KJIETKe. PaciericHre BEnecTs, BBIICICHUE U aKKyMYJIUPOBAHHE
SHEPruu B KJIETKE. JTambl SHEpreTudeckoro oomena. [nmkonus. bpoxkeHue u ero BUIBL
KucnopoHoe okucieHHe, WM KIETOYHOE JabixaHue. OKucIuTebHOe (HochopuIpoBaHUE.
O} PexTUBHOCTH SHEPreTHIECKOro oOMeHa

Tema 3.2.
Buocunres Oenka

Cojnepkanne y4eOHOro Marepuana

Peakiun wmatpuuHoro cuHre3a. [enermueckas wuHpopmamusa u JHK. Peanmzanus
reHeTUYeCKo nHpopMaluu B KieTke. ['eHeTnueckuit Koa u ero cBoiicra. TpaHnckpunuus —
marpuunblii  cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl TpaHCIALMH.
KoaunpoBanue amuHokucioT. Poabs pubocom B OnocuHTe3e Oenka

HpaKTI/IquKOC 3aHATUC

Ne 2 «Pemienue 3ama4 Ha OonpeaACIICHUE TOCICAOBATCIbHOCTH HYKIICOTHI0OBY

Tema 3.3.
Bupycsr

Cogepxanne yueOHOro MaTepuana

Hexnerounsie popmbl ku3HU — BUpYCHl. Mctopust oTkpbiTHs BupycoB (/1. U. MBanoBCKwMil).
Oco0OeHHOCTH CTPOEHHUS M AKUZHEHHOT0 IUKJa BUpycoB. baktepuodaru. bone3nu pacrenui,
KUBOTHBIX M 4€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmyHnozaedunura yenosexa (BUY)
— Bo30yautens CIIM/a. [TpoduiiakTuka pacupocTpaHeHusi BUPYCHBIX 3a001eBaHUI

OK-01, OK-02,
OK-04

Paznen 4. PasMHoOKeHHe U HHIMBHYaJbHOE Pa3BUTHE OPTaHNU3MOB

Tema 4.1.
JKy3HEeHHBIN TUKIT
KJIETKHU

Copepxanne yaeOHOro MaTepuaa

KneTounslii 0uKJ, WM KU3HEHHBIM LUK KieTku. MHtepdaza m muto3. [lpouecchl,
npoTekaromue B uHTepdasze. Perunkanus — peakuus marpuunoro cuaresa JJHK. Ctpoenune
XpoMocoM. XpOMOCOMHBI HA0Op — KapuOTHUN. [[UTIIIOMIHBIN U TaluIOWIHBI XPOMOCOMHBIE
HaOopel. XpomaTuipl. LluTONMOrMUecKWe OCHOBBI pPa3sMHOXKEHHUS M HMHIUBUIYaJIbHOTO
pa3BuUTHs opranu3MoB. Jlenenue kinetku — MuTo3. Craguu mutosa. [Ipouecchl, mpoucxoasiiue

OK-01, OK-02,
OK-04
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Ha pa3HbIX CTaausIX MUTO3a. buomornueckuit cmbicn muto3a. IIporpammupyemasi rudesns
KJIETKH - allonTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTraHU3MOB

Conepkanue yueOHOro MaTepraia

@DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojosoe. Bupl 6ecrosaoro pa3MHOXKEHUS:
JiefieHHe HaJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOKeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HAYCHUE IS CEIEKIUH.
[TonoBoe pa3mMHOKEHHUE, ero oTin4us ot Oecrnonoro. Meito3. Cranun meiiosa. IIpoueccsl,
IpoucXoisIiue Ha craausx Menosa. llosenenme xpomocom B Mmenose. Kpoccunrosep.
buonoruueckuii cMbIci ¥ 3HaYeHHE Meio3a. ['ameTorenes — nmporecc 00pa3oBaHMs OJOBBIX
KJIETOK y *HUBOTHBIX. [l0osI0BBIE JKe€e3bl: CEMEHHUKU U siMUHUKU. OOpa3oBaHKue U pa3BUTHE
IOJIOBBIX KIETOK — TraMeT (CIepMaro30ui, SHLEKIeTKa) — CIIEPMATOr€HE3 U OOIEHE3.
OcoOeHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. OmnonorBopenue. IlapreHoreHes

Tema 4.3.
WupuBuayanbHOE
pa3BUTHE OPraHU3MOB

Cojnepxkanue y4eOHOro Marepuana

WuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTallbl
SMOpPHUOHAIILHOTO PAa3BUTHUS y TIO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TaCTPYJISIIHS,
opranoreHe3. [locToMOpuoHanIbHOE pa3BUTHE. THIIBI MOCTIMOPUOHAIBHOTO pPAa3BUTHS:
npsiMoe, HempsiMmoe (JIM4MHOYHOE). BimsHHME cpeipl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypoacTBa. Poct u pasButue pacreHuit. OHTOreHes
IIBETKOBOT'O PACTEHUS: JIBOWHOE OIUIOJOTBOPEHUE, CTPOCHHE CEMEHH, CTAIUH PA3BUTHS

ITpakTueckue 3aHsATHS

Ne 3 «HpexnronHbIe 3a00I€BaHUS U ATHIEMHH B UCTOPUHU YEIIOBEYECTBAY.
Ne 4 «BakuuHanust Kak npo(uIakTHKa HHPEKIIMOHHBIX 3a00J1eBaHUN»

Pa3nes 5. HacsieicTBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB
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Tema 5.1.
3aKOHOMEPHOCTH
HacJe10BaHMs

Cogepxanne yueOHOro MaTepuana

[TpenmMeT u 3amaun TeHETUKHU. Poib HUTOIOTMU UM SMOPUOJIOTMH B CTAHOBJIEHUH T'€HETUKH.
Bknag poccuiickux M 3apyOeXHBIX Y4Y€HBIX B Pa3BUTHE TE€HETHKH. METOJbl T'€HETHKH
(ruOpuaONOTNYECKU, LUTOT€HETUYECKUH, MOJEKyJIsipHO-reHeThuueckuil). OCHOBHBIE
TE€HETUYECKUE MOHATUSA. | eHeThYecKask CUMBOJIMKA, UCIIONIb3YyeMas B CXEMax CKpEIIMBaHUN.
3aKOHOMEPHOCTH HaCJIeJOBaHMsI IPU3HAKOB, ycTaHOBIIEHHBIE | . Menaenem. MonoruGpuxoe
CKpelIMBaHMe. 3aKOH eAMHOoOOpazus TUOpUIOB mepBoro mokojeHus. IlpaBuio
JIOMUHUPOBaHUA. 3aKOH pacuUICIUIeHHs Npu3HakoB. ['mnore3a umcrorel ramer. llomHoe u
HEMOoJIHOe  JOMUHHMpoOBaHUe. JlurubpuaHoe  cCKpelMBaHMe. 3aKOH  HE3aBUCHMOIO
HacJeJOBaHMsl TIpu3HaKoB. lluToreHeTnueckne OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHMUSL.

OK-01, OK-02,
OK-04
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Ananusupyroniee ckpelmuBaHue. lcnonp30BaHME aHAIM3HUPYIOLIETO CKPEIIMBAaHUS IS
OIlpeieNIeHUsl TEHOTUIIa 0COOU

HpaKTI/I‘IeCKOG 3aHATUC

Ne 5 Pemenue 3aga4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHUKHOBCHHUA HACIICACTBCHHBIX
IMIPU3HAKOB IIpXU MOHO-, IU-, HOHI/IFI/IGPI/II[HOM " aHAJIIM3UPYIOLIEM CKPCIIMBAHUH, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKPCIIMBAaHUA

Tema 5.2.
CreruieHHOE
HACJICOBAHUE
MIPU3HAKOB

Conepkanue yueOHOro MaTepraia

CueruieHHoe HaciieioBaHue pu3HakoB. PadoTa T. Moprana 1o clierieHHOMY HaclleI0BaHHIO
reHoB. HapyieHue cuenieHuss reHOB B pe3y/bTaTe KPOCCUHIOBEPAa. XPOMOCOMHAs TEOPHUs
HACJIICTBEHHOCTH. [ 'eHeTHuecKue KapThl.

I'enetnka mosa. XpoOMOCOMHOE OIpPENENICHUE MO0Ja. AYyTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHble U rereporamMeTHble opraHu3msl. HacienoBanue NMpHU3HAKOB, CLEIUICHHBIX C
0JIOM

HpaKTqucxoe 3aHATUC

Ne 6 Pemenue 3a/la4d Ha OIpCACICHUC BCPOATHOCTH BO3HHKHOBCHHUA HACICACTBCHHBIX
IMIPU3HAKOB IMIpU CHCINVICHHOM  HACJICAOBAHWH, COCTABJICHHUEC TI'CHOTHUIIMYCCKHUX CXCM
CKPCIHIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYNBOCTH

Cojnepkanne y4eOHOro Marepuana

N3mMeHunBOCTh. BHIbI N3MEHUMBOCTU: HEHACIIEICTBEHHAS U HACIIEACTBEHHAs1. Posib cpensl B
HEHACJIEACTBEHHON W3MEHUYMBOCTU. XapaKTEPUCTUKA MOJUPUKAIMOHHON W3MEHUYHUBOCTH.
BapuanuoHnHssil psa v BapuanumonHas kpuBast. Hopma peaknuu npusHaka. KonnuectBeHHbIe
M Ka4yeCTBEHHbIE TIPU3HAKM U HX HopMa peaknuu. CBoiicTBa MOAUPUKAITMOHHON
W3MEHUYMBOCTH.

Hacnencresennast, MM TeHOTHIHWYECKas HM3MEHYMBOCTH. KomMOMHATHBHAs HM3MEHYUBOCT.
Meiio3 U TONOBOI Mpollecc — OCHOBAa KOMOWHATUBHOM H3MEHYMBOCTH. MyTalmoHHas
n3MeHYHBOCTh. Kiaccudukarus MyTamuii: TeHHbIe, XPOMOCOMHBIC, TeHOMHBIE. YacToTa u
MPUYUHBI MyTaluil. MyTareHHsie pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOM
N3MEHUYNBOCTH

H. 1. BaBunona

[TpakTHueckoe 3aHsTHE

Ne 7 Pemenue 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUSA HACIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX BSaHMOJIGfICTBHSI T'€HOB, COCTaBJICHHC T'CHOTHITMYCCKHX
CXEM CKpCIIMBAHUSA

Tema 5.4.

Copneprkanne y4eOHOro MaTepurana
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I'eHeTnka yenoBeka

I'enetuka uenmoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOJbl TEHETUKH 4YEJIOBEKa:
FeHEAJIOTHYCCKUN, OJM3HEIOBBIM, ITUTOTEHETUYECKUM, OMOXUMHUYECKHH, MOJICKYJSIPHO-
reHetuyeckuii. COBpEeMEHHOE OIpEJCICHHE TEHOTHUIIA: MOJTHOTE€HOMHOE CEKBEHHUPOBAHMHE,
TeHOTHIIMPOBaHKE, B TOM unciie ¢ momompto [11[P-ananu3a. HacinencrBennbie 3a0oeBanms
YeNOBeKa: TeHHbIe OO0Je3HU, OOJEe3HW ¢ HACIEACTBCHHONH MPEApacooKEHHOCTHIO,
XpoMocoMHBIe 0ojie3Hn. CoMaTHYeCKMe M TeHepaTUBHbIE MyTaluud. CTBOJIOBBIE KIICTKH.
[TpuHIMIBL  310pOBOTO 00Opa3a JKW3HH, JUATHOCTUKH, TMNPOPUIAKTUKH U JICYCHHS
FEHETUYECKUX  OoJie3He.  MeIUKO-TeHETHYECKOe  KOHCYJBTHPOBAaHHME.  3HAYCHHE
MEIUIIMHCKOM TEeHETHMKM B MPEJOTBPAIICHHMH W JICUEHUHM TEHETHYECKUX 3a00sieBaHUM
YyeJI0BEeKa

IIpakTHueckoe 3aHsATHE

Ne 8 «CocraBiienne 1 aHalIn3 POAOCITOBHBIX YCJIOBCKaA»

Pa3znen 6. IBoaonuoH

Has OnoJIorus

Tema 6.1.
OBOIIOIMOHHAS
TeopHUs
U €€ MECTO
B OHOJIOTHH

Cogepxanue yueOHOro MaTepuaa

[IpeanocbuUIKM BOZBHUKHOBEHUS YBOJIFOIIMOHHOM TEOPUH. DBOJIOIIMOHHAS TEOPUSI U €€ MECTO B
Ouosnoruu. BnusHHE 5BOJIONMOHHON TEOPUM Ha pPAa3BUTHE OHOJIOTHMM M JAPYTUX HayK.
CauzerenbcTBa 3BoOLMH. [laneoHTONOrMYECKHE: [TOCIIEIOBATEIBLHOCTD MOSIBJICHHS BUIOB B
MAJIEOHTOJOTUYECKON JIETONHUCH, TepexonHbie Gopmbl. buoreorpaduueckue: CXOACTBO H
paznuuue dayH u (GIop MATEPUKOB U OCTPOBOB. DMOPUOIOTHYECKHE: CXOJICTBA U PA3TUIHS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJOTHYHEIE,
aHAJIOTUYHBIC, PYIAUMEHTApHBIE OpraHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OMUYECKHX IyTell y Bcex
JKUBBIX OPTraHU3MOB.

OpomononHass Teopusa Y. JlapBuna. Ilpeanocbulku BO3HUMKHOBEHHSI JapBHHHU3MA.
JBwxymue Ccuiabl JBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE TIpU
OTPAaHUUYEHHOCTU PECYPCOB, HeolpeaenéHHas U3MEHYUBOCTh, O0pb0a 3a CyIECTBOBAHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBomronus

Copepxanne yaeOHOro MaTepuaa

Cunternyeckas teopus sBomonuu (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MHKPOIBOIIOLHS.
[Tomynsiiust Kak eAMHKIIA BUJA U SBOJIOIIH.

JBmwxkynme cuibl ((hakTOphI)IBOIIONUK BUAOB B IpHpoje. MyTalMOHHBIN mpouecc u
KOMOMHATUBHAsT W3MEHUYUBOCTh. [lomynsiuvoHHble BOJHBI W apeiid reHoB. W3omsmus u
murpauus. EcrecTBeHHbI  oTOOp — HampaBisitomuid  dakrop sBomorun.  Popmbl

OK-01, OK-02,
OK-04
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€CTeCTBEHHOro otbopa. I[IprcrocoOIeHHOCTh OpraHW3MOB Kak pe3yJbTaT 3SBOJIOIHH.
[Ipumepsl mpucnocoOsieHU y opraHu3MoB. Apomopdo3bl ¥ uaMoamanrtaiuud. Bug u
Bu000pazoBanue. Kpurepuu Buna. OcHoBHBIE (POpPMBI BHI000pa30oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOEC

Tema 6.3.
Makpo3Bosronus

Conepkanue yueOHOro MaTepraia

Makpossomonus. Dopmbl  3BomOUMU:  (puneTHUecKas, IUBEPreHTHas, KOHBEPreHTHAs,
napajuienapHasi. HeoOpaTuMocCTh 3BOJIIOLIMU

HpaKTI/I‘ICCKoe 3aHATUC

Ne 9 «CpaBHeHue BHJIOB 110 MOP(OIOTHIECKOMY KPUTEPHIO»

Pa3nen 7. Bo3HNKHOBeHHe W Pa3BUTHE )KM3HU HA 3emJie

Tema 7.1.
3apoxacHue
Y Pa3BUTHUEC KU3HU

Cogepxanue yueOHOro MaTepuasa

Jlonay4yHble NpPEICTABICHUS O 3apOXACHUM XU3HHU. HaydHble rumore3bl BOZHMKHOBEHUS
KHU3HM Ha 3emiie: abMoreHe3 U MaHcrepMus. XUMHUUecKas: 3BOMOIHsS. AOHOTreHHbIN CUHTE3
OpraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE IOATBEPKIACHUE
XUMUUYECKON HBOJIFOLMK. HavanpHble 3Tanbl Ouoiiorudeckoil ssoirrormu. | mnoresa PHK-
Mupa. PopMUpOBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IpPOTOKIETKH. [lepBbie
KJIETKU U UX 3BOJIIOLUA. DOPMUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPIaHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3paM U nepuojaM. Karapxeil. Apxeiickas U mpoTepo3oicKas
spbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPHUHCKUN, OpPJOBHUKCKHMH, CHIYPUHCKHH,
JIEBOHCKMI, KAMEHHOYTOJIbHBIA, TEpMCKH. Me3030icKas 3pa U €€ Mepruoabl: TPUACOBBIM,
Iopckuii, MenoBoi. KailiHo3olickass 3pa M €€ TIEepUuOAbl: MAJICOrcHOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpTraHHu4€CKOro Mupa.

Cogepxanne yueOHOTo MaTepuana

Cucrema OpraHM4yeckoro Mupa Kak OTpakeHue 3BoOJoUUU. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIIBI OPraHU3MOB. XapakTEPUCTHUKA KIMMaTa U TeOJOTMYecKHX mporeccoB. OCHOBHBIE

IIpoucxoxacHue ATarbl BOJIIOLIMH PACTUTENILHOTO U )KUBOTHOT'O MUpa. ApoMop(03bl y paCTEHUH U dKUBOTHBIX.
YeJI0BEKa — [TostBneHue, pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.
AHTPOIIOTE€HES OBOJIIOIIMSL  YeNOBEKa. AHTpPONOJIOTHS KaKk Hayka. Pa3zBurhe mnpencTraBileHHd O
IIPOUCXOXKJACHUN 4YelloBeKa. MeToabl M3ydeHMsl aHTpornoreHesa. CXOICTBAa W pa3iauyusd
YEeJIOBeKa M JKMBOTHBIX. CHCTEMATHYECKOE TOJOKEHHE 4YesoBeKa. JIBMXKyIHMe CHIIbI
(axroper) anTpomorene3za. HacnencTBeHHAas W3MEHYMBOCTH M €CTECTBEHHBIH OTOOD.
OO61iecTBeHHBIM 00pa3 XKU3HU, U3TOTOBJICHUE OPYJIUH TPYyia, MBILILICHUE, PeUb
Tema 7.3. Copneprkanue yueOHOro MaTepuasa

OK-01, OK-02,
OK-04
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OCHOBHBIE CTaIUU
JBOJIFOLIMY YET0BEKA

OCHOBHbBIE CTaJMU W BETBU HBOJIOLMU YEJIOBEKA: aBCTPATONUTEKH, YeloBEeK yMeNbIi,
UYenoBek npsiMoxoasniui, YenoBek HeaHIepTanbCkuid, YeaoBEeK pa3yMHbI COBPEMEHHOTO
tuna. Haxolku MCKomaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBAHMS, 00JIACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY UL

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpoIeouHas (€Bpasuiickas), Herpo-
aBcTpajioujiHasi (SKBaTOpHalibHAasl), MOHTOJIOMJHAs (a3uaTcKo-aMepuKaHcKas). UYepTsl
IpUCIOCOOICHHOCTH TPECTaBUTENICH YENOBEYECKMX pac K YCIOBHSM CYIIECTBOBAHUSI.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

[TpakTHueckoe 3aHsATHE 4
Ne 10 «IIpucnoco6ieHHOCTh YeTI0BeKa K pa3HbIM yCIOBHIM cpefibl. BiusHue reorpaduueckoit
cpeibl Ha MOP(hOJIOTHIO B (DH3MOJIOTHIO YETIOBEKA))
Pa3nes 8. Opranu3Mbl M OKpY:Kaoas cpena 6
Tewma 8.1. Conepxkanue yaeOHOro MaTepuasa 2
Okonorus DKoJorus Kak Hayka. 3a/laqdl ¥ pa3ieibl SKOJIOruU. MeToIbl SKOJIOTHYECKUX MCCIIETOBAHHIMA.
Kak Hayka. Cpefpl | DKOJIOTHUECKOE MHUPOBO33PEHHE COBPEMEHHOTo yenoBeka. Cpeibl OOMTaHHS OpPraHM3MOB:
JKU3HU. BOJIHAs, HA36MHO-BO3/yIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAas. DKOJIOrndeckue (hakTopshl.
DKOJIOrn4YecKue Knaccugukarus skonorndeckux pakTopoB: aOMOTHYECKUE, OMOTHYECKUE U aHTPOTIOT€HHBIE.
bakTopbl JeiictBue 3KoIOTHYECKUX (HAaKTOPOB Ha OpraHu3Mbl. AOHOTHYECKHE (aKTOPHI: CBET,
TeMIiepatypa, BiIaKHOCTb. doronepuonusm. [lpucnocoOneHuss OpraHu3MoOB K JIEUCTBHUIO
abuornueckux (axkropoB. buonorumueckue putMmbl. buotnueckue ¢dakropsl. Bupas OK-01, OK-02,
OMOTMYECKUX B3aUMOJCHCTBUI: KOHKYpPEHIUS, XUIIHUYECTBO. IlapasuTusMm, MyTyanusm, OK-04, OK-07
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJICOHWYECTBO), aMEHCAINU3M, HEHTpaiu3M. 3HadeHue
OMOTHUYECKUX B3aUMOACHCTBUMN AJIs CYIIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX
Tewma 8.2. Cojnepkanne y4eOHOro Matepuana
DKOJIOorn4ecKkue OKOJIOTUYECKHE XApPaKTEPUCTUKH Monyasauud. (OCHOBHBIE II0Ka3aTead  IOIYJIALHU:
XapaKTepUCTUKU YHUCIIEHHOCTb, IUIOTHOCTH, POKJAEMOCTh, CMEPTHOCTb, MNPUPOCT, MuTrpauus. JluHamuka
MOMYJISILIUT YHMCJIEHHOCTHU NONYJISALIUU U €€ PEryJIsLHus
ITpakTHYECKOE 3aHSTHE 4
Ne 11 «ITomcy€T NIOTHOCTH NOMYJISILMI pa3HBIX BUJOB PACTEHHI»
Paznen 9. CoobuecTBa M 3K0JI0rHYeCKHE CHCTEMbI 12 OK-01, OK-02,
Tema 9.1. Copepxanue yueOHOro Marepuasa 1 OK-04, OK-07
IK 2.1

Coo0611ecTBO Opranu3mMoB — 0uorieHo3. CTPYKTYphl OMOIIEH03a: BUI0Bas, TPOCTPAHCTBEHHAS,
Tpoduueckas (nuuienas). Bunpl-nromuHanTel. CBsI3U B OHOIIEHO3E.
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CooOmiecTBa
OpPraHUu3MOB,
AKOCHUCTEMBI

Dxosiorudeckue cucteMbl (dkocuctembl). llonstue 00 »skocucremMe u OHUOreOLIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, DPEIYyLEHTHI.
KpyroBopot BemiecTB u MOTOK 3HEPTUU B dKocucTeme. Tpoduueckue (IMHUILEBbIE) YPOBHH
skocuctembl. [lumeBble nenu U cetu. OCHOBHBIE IOKa3aTeNd 3KOCUCTEMBL: OHoMacca,
OPOAYKIHS. DKOJOTMYECKUE MUPAMUIBI: MPOTYKIIMH, YACICHHOCTH, OMomacchl. CBOHCTBa
9KOCHUCTEM: YCTOMUMBOCTh, camMmoperyssanus, pazsutue. Cykneccus

Tema 9.2.
[Ipupoansie
HKOCHUCTEMBI

Conepxanue yaeOHOro MaTepraia

[IpuponHble HKOCHCTEMBI. DKOCHUCTEMBI peKk U 03&p. OKOCUCTeMa XBOWHOTO WIH
IIMPOKOJIUCTBEHHOT'O neca. AHTpOTIOTEHHBIE 9KOCHUCTEMBI. ATPO3KOCHUCTEMBI.
YpboskocucteMbl. buonoruueckoe M XO3SHCTBEHHOE 3HAYEHHE AarpodKOCHUCTEM H
yp6o3kocuctemM. bropasnooOpasue kak (akTop YCTOWYUBOCTH 3SKocucTeMm. CoxpaHeHue
OHMOJIOTHYECKOro pa3HooOpasus Ha 3emiie

Tema 9.3.
buocdepa —
riaodanbHas

JKOCHCTEMA 3eMIU

Cojnepxkanue y4eOHOro Marepuana

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepsl. XKusoe
BemecTBO M ero ¢ynkmun. OcobeHHocTH OHOchepbl Kak TI00aJbHOW 3KOCHCTEMBL.
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizsb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHUYECKHE IHKIBI 3JIEMEHTOB (yrjiepoaa, a3zoTa). 30HaJIbHOCTH OHOC]EpHI.
OcHoBHbBIE OMOMBI CYIIIN

Tema 9.4. IIpodeccnoHaILHO OPHEHTHPOBAHHOE COleP:KaAHMeE (COAepPKaHN e IPUKJIAIHOI0 MOIYJIs1)
Bnusinne YenoseuecTBo B Onochepe 3emiu. AHTpOIIOreHHbIE U3MEHEeHHs B Ouocdepe. I'mobanbHbIE
aHTPOIOTeHHBIX sKoJioruueckue mnpodaeMsl. CocylecTBOBaHHE NPUPOAbI M uesoBeuecTBa. CoxpaHEHHE
(bakTOpoB Ha O6uopa3HoOOpa3us Kak OCHOBa ycToiuumBocTH Ouocdeprl. OcCHOBa palMOHAIBLHOIO
ouochepy yIpaBiaeHUs IPUPOJAHBIMHU PECYPCAMU U X MCTIONb30BaHKe. JJocTrkeHus: OGMOJI0THH U OXpaHa
IPUPOJIBI
[TpakTHueckoe 3aHsATHE
Ne 12 «BausiHue npon3BoACTBEHHBIX (DAKTOPOB HA OPTaHU3M YEJIOBEKA»
Tema 9.5. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJICPKAHNE (COAEPKAHME TPUKJIA[HOTO MOYJIs1)
Bnusnue conuanbHo- | 310poBbe U ero coctapistroniie. GakTopsl, MOJOKHUTEIFHO U OTPUIATENIFHO BIUSAIOMINE HA
HKOJIOTHYECKUX opraHusM 4yenoBeka. I[IpoGieMa TEXHOTE€HHBIX BO3JEHCTBUH Ha 3]I0pOBbE UEJIOBEKA

¢dakTopoB Ha
3/10pOBbE YEIOBEKA

(37IeKTpOMarHUTHBIE TIOJNISA, OBITOBAs XHMHS, W30BITOUYHBIC IIYMBI, paadanus W T.IL.).
ApanTanusi opraHm3Ma deloBeka K (akTopaMm OKpyxkawmed cpeapl. [IpuHIMIBI
dbopmupoBaHus 310poBhecOeperaromero nopeaeHus. Gusndeckas akTUBHOCTh U 370POBBE.
buoxuMmuueckne acteKkThl palliOHATbHOTO TUTAHUS

21




JlaGopaTopHble 3aHATHS

Ne 3 «Bnustaue abuotnyeckux (akTOpOB Ha YEIOBEKa» (B KAYECTBE TPUITEPOB, CHUKAIOIINX
paboTOCIOCOOHOCTh,  UCIOJIB30BATh  YCIOBUS  OCYILECTBIECHUS  NPOGECCHOHAIBHON
JeATeNIbHOCTH: IIIyM, TEMIIeparypa, pu3ndeckas Harpys3Ka u T.1.)

Paznen 10. Cesekuusi OpranHu3MoB, OCHOBbI OMOTEXHOJIOTHH 6
Tema 10.1. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IeP:KaHMe (CoAepKaHUe NPUKJIAHOT0 MOYJIs1)
buorexnonoruu OCHOBHBIE HaNpaBJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH B MPO(ECCHOHATBHON eI TeIbHOCTH
B JKU3HU U Iipodeccuu | yenoBeka. MeTo bl OnoTexHomoruu. OO0BEKThl OHOTEXHOIOTHH. DTHKA OMOTEXHOJIOTHYECKUX
U TEHETHMYECKMX OKCIepuMeHTOB. [IpaBuia moucka ¥ aHanu3a OMOIKOJIOTHYECKOM
uH(bopMauu OK-01, OK-02,
U3 pa3IMYHBIX MCTOYHMUKOB (Hay4yHas U y4yeOHO-Hay4yHas JIMTEpaTypa, CPEJCTBAa MacCOBOM OK-04, OK-07
uHpopmanuu, cetb IHTEpHET M 1pyrue) K 2.1
[IpakTHdeckoe 3aHsTHe 6
Ne 13 Keiicol Ha aHanu3 UH(POpPMALMKU O HAYYHBIX JOCTHIKEHHUSX B OOJACTH T'€HETUYECKUX
TEXHOJIOTHH, KJIETOYHON WH)KCHEPUH, TUIIEBBIX OMOTEXHOJIOTUH.
Ne 14 3ammra keiica: npeincTaBlieHUE pe3yJbTATOB pEIIEHUs KEeHCOB (BBICTYILICHHE C
MIPE3CHTALINEH )
Paszgen 11. Pernenue KeiicoB B 00,1aCTH OMOTEXHOJIOI U 6
Tema 11.1.1. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/ICPKAHME (COAEPKAHME TPHKJIAHOTI0 MOYJIS)
buorexnonorun Pa3BuTHe nmpOMBINUIEHHON OMOTEXHOJOTHM M €€ MPUMEHEHUE B JKU3HM YeJIOBEKa, MOUCK U
B IPOMBIIINICHHOCTH | aHAIMN3 HH@)opMauI/m U3 pa3InYHbIX UCTOYHUKOB (Haquaﬂ u yqe6H0-Haqua$1 jmreparypa,
CpelCcTBa MaccoBOM HH(popMaIuu, cetb IHTepHeT u apyrue) OK-01, OK-02,
IIpakTHueckue 3aHATHS 6 OK-04, OK-07
. . . IIK 2.1
Ne 15 Keiicol Ha aHanu3 nHGOpPMaLMU O Pa3BUTUHU IPOMBILIIEHHON OMOTEXHOIOT U (110 MUHU-
rpynmnam).
Ne 16 3ammra keiica: mpeincTaBlieHHE pe3yJbTaTOB peEIIEHHs KeHCOB (BBICTYIJICHHE C
pe3eHTAINEH )
Hrorosoe 3anarue Pemenne 3amau mo Onosnoruu 2 OK-01, OK-02,
OK-04, OK-07
IIK 2.1

IIpome:kyTOouHas aTTe

craums (quddepeHIIMPOBaHHBIN 3a4eT)

**k*
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Bcero:

72
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3. YcaoBus peaju3auuu NporpaMmMbl 001e00pa3oBaTeIbHOM AUCHUIITTHHbI
3.1. [lns peanu3anuy NporpaMMbl JUCHUILIMHBI PEAYCMOTPEHbI CJeAy0UIne
crenuaJbHbIe MOMeEIeHUs:

Kabuner «buonorumy, OCHAUICHHBIN 000pyI0BaHUEM: CTOJI
JIEMOHCTPAIMOHHBIN (C PAKOBUHOM, ITOJBOAKON U OTBEICHUEM BOJIbl, CAHTEXHUKOM,
AIEKTPUYECKUMHU PO3ETKaMH, AaBTOMaTaMH aBAPUWHOTO OTKJIIOUECHHS TOKA),
7a00paTOPHBII OCTPOBHOM CTON (IBYXCTOPOHHUM, C 3aIUTHBIM, XUMOCTOMKHUM
U TEPMOCTOMKUM TOKPBITUEM, HAJCTOJbEM, C IOJICBETKOM M 3JIEKTPUUYECCKUMU
pO3eTKaMu, MOJIBOAKON U OTBEJICHUEM BOJIbI U CAHTEXHUKOM), CTYJ J1a00paTOpPHBIi
MTOBOPOTHBIN, PETYJIUPYEMBII IO BBICOTE.

[lepedyeHb 1EMOHCTPAIMOHHOTO U JA0OPATOPHOTO 00OPYAOBAHUS.

JleMoHCTpanoHHOE 000pyA0BaHUE U MPUOOPHI:

— KOMIUIEKT BJIAXHBIX MPENAPATOB TEMOHCTPALIMOHHBIN

— KOMIUIEKT TepOapHveB MO CHUCTEeMaTHUKE PACTEHUH C OMNpeleTUuTeIbHBIMU
KapTOYKaMu

— KOMIUIEKT KOJUIEKIIUH IEMOHCTPALIMOHHBIN

— 1U(POBON MUKPOCKOIT OMHOKYJISIPHBIN (¢ Kamepoit)

JIaGopaTopHO-TEXHOJOTUUECKOE obopynoBaHue (;1abopaTopHoe

obopyoBaHue, IPUOOPHI, HAOOPHI IJI SKCIIEPUMEHTA, UHCTPYMEHTHI):
— MOJEINH, MYJISIKU, alllUIMKAUN
— KOMIUIEKT MOJICJICH-aNIlJINKALIMNA JIEMOHCTPALIMOHHBIN
— KOMIUIEKT aHATOMUYECKUX MOJEIIEH IEMOHCTPALlMOHHBIN
— Ha0O0p MaIEOHTOJOTUYECKUX MYJISIKEH
— KOMIUIEKT OOTaHUYECKUX MOJIENIEN JeMOHCTPAMOHHBIN
— KOMIUIEKT 300J0TUYECKUX MOAEIEN JEMOHCTPAMOHHBIN
— KOMIUIEKT MYJISIKEHW 1€EMOHCTPALIMOHHBIN
— CKeJIeT YeJIoBeKa
— TOpC YenoBeKa pa30opHbIN

— KOMIUIEKT MOJeJIer
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— KOMIUIEKT CKEJIETOB PA3JIMYHBIX KJIACCOB KUBOTHBIX

— Ta0auLBl penbeHbIe

— JIEMOHCTpAIMOHHBIEC y4eOHO-HATIIATHbIE TOCOOUS

— KOMIUJICKT TIOPTPETOB 1715l opopmiteHus1 KaOMHEeTa

— JnabopaHTcKas 11 KaOuHeTa OMOJIOTUU U SKOJIOTUHU

— CTOJI C SIIUKAMH ISl XPaHESHUS/ TYMOOH

— Kpecio oucHoe

— CTOJI Ta0OPaTOPHBII MOCUHBII

— CyIIWJIbHAS MaHeIh IS TIOCYIbI

— mKkad A7 XpaHeHHs YI4eOHBIX TTOCOOU I

— mKkad A9 XpaHSHHS BIKHBIX MPENapaToB, 3aTUPAIOITUICS Ha KITIOY

— 1mKad A xpaHeHust 1abopaTOpHOU MOCY AL/ TIPUOOPOB

— J1a0OpaHTCKUM CTOJ

— CTyJ JJabOpaTOpHBIN

— KOMIUIEKT epIlei st MbIThs Ta00paTOPHOM MOCY/IbI.
[IpuMepHBIi MEpEeUYeHb JIEMOHCTPALIMOHHOTO U JIabOpaTOPHOro 00O0pYyAOBaHUS
HOCHUT PEKOMEH/IaTeIbHBIN XapaKTep.

3.2. UupopmanuoHHOe oOecnedyeHre peau3auu NPporpaMmMbl

OcHoOBHAasl JuTEpPaATYPA

AradonoBa U. b. buosnorus : 6a30BbIii ypOBEHb : y4eOHUK, pa3pabOTaHHBIA B
KOMITJIEKTE C Y4eOHBIM TocoOMeM Juisi 0Opa30BaTENbHBIX OpTaHHU3AIUH,
peanu3yronmx o0pa3oBaTeIbHBIE MPOrPAMMbl CPEAHETO MPOQPECCHOHAIBHOTO
obOpazoBanus / U. b. Aradonona, A. A. Kamenckuii, B. 1. CuBornazos. — MockBa
IIpoceemenne, 2025. — 271 c. — (Yuebnuk CIIO). — URL:
https://e.lanbook.com. — Pexxum moctyna: mo moamucke. (PITY)
AradonoBa U. b. buosorus : 6a30BbIil YPOBEHb : MPAKTUKYM : yueOHOE mocodue,
pa3pab0TaHHOE B KOMIUICKTE ¢ yUYeOHUKOM i 00pa30BaTeNbHBIX OpraHU3aIINA,
peanu3yronmx o0pa30oBaTeIbHBIC TPOrPAMMBI  CPEIHETO MPOPECCHOHAIBHOTO

obpazoBanus / U. b. AradonoBa, B. 1. CuBornazoB. — Mocksa : [IpocBerenue,
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2025. — 112 ¢. — (Yueonuk CIIO). — URL.: https://e.lanbook.com. — Pexum
noctyna: no noamnucke. (PIIY)

AragounoBa U. b. buonorus: 6a3oBblii ypoBeHb : yueOHHK, pa3paOOTaHHBIN B
KOMILJIEKTE C Y4eOHbIM TMocoOueM Juisi 00pa3oBaTENbHBIX OpraHHU3aIuH,
peanu3yronmx o0pa3oBaTeIbHbIE MNPOrpaMMbl CPEAHETO MPOPECCHOHAIBHOIO
obopazoBanus /U.b. Aradponosa, A. A. Kamenckwuii, B. M. CuBormia3oB. — MockBa
: [Ipocsemenue, 2024. — 271 c. — (YueOnuk CI10). (PIIY). — 60 k3.
Aradonoa U. b. buosorus : 6a30BbIil YpOBEHB : MPAKTHKYM : yudeOHOE mocodue,
pa3paboTaHHOE B KOMIUIEKTE C Y4eOHHUKOM JUIsl 00pa30BaTeNIbHBIX OpraHu3alluii,
peanusyronx o0pa3oBaTeIbHbIE MPOrPaMMbl CpPEIHEro MpodhecCUOHATBHOTO

obpazoBanus / U. b. AradonoBa, B. 1. CuBornazos. — Mocksa : [IpocBernenue,

2024, — 112 ¢c. — (Yuebnuk CIIO). (®ITY). — 60 k3.

JlomoJiIHMTEILHASA JIUTEpaTYpa

buosaorusi. 10 kiaace : 6a3oBblii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.

Kamenckuit, A. M. PyOuoB [u ap.] ; mog penakuueit B. B. Ilaceunuka. 6-e u3.,

crep. — Mocksa : [Ipocsemenue, 2024. — 223 ¢. — URL.: https://e.lanbook.com.
— Pexxum nocryna: no noanucke. (®IIY)

buosorusi. 11 kaacc: 0a3oBblid ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.

Kamenckuii, A. M. Pybuos [u ap.] ; mox penakuueit B. B. Ilaceunuka. — 6-¢ u3g.,
crep. — Mocksa : [Ipoceemenue, 2024. — 272 ¢. — URL.: https://e.lanbook.com.

— PexxuMm nocryna: no noanucke. (@ITY)
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4. KoHTpPOJIb ¥ OlleHKA Pe3yJibTATOB OCBOEHMsI 00111e00pa3oBaTeIbHOM

JTUCIHHUILINHBI

KoHTpoJib W oOLeHKa pe3ylbTaTOB OCBOCHHS 0011e00pa3oBaTeNbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA 4CPC3 NUCHUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJICHHLIC

Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oo6masi/mpogeccuoHabLHas
KOMIIeTeHIUsI

Pa3zgen/Tema

Tun OIICHOYHBIX

MeponpusTHs

OK 01. Bsibupats cmocoObl
pelieHus 3aj1a4
npodeccnoHaTBEHOMI
JEATSILHOCTH MPUMEHHUTEIILHO
K pa3JIM4YHbBIM KOHTCKCTaM

Temrr 2.1 -2.3, 3.1- 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,
9.411-0/c!, 9.51T-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxeHue 1mo Borpocam
JEKIUU

Pa3pabotka rioccapus
3amnoiHeHne  CpPaBHUTEIBHBIX
Ta0IHIL

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha HCIIOJIB30BAHUE
apryMeHTOB, OHOJOTUYECKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3ysnbTaTOB
MPAKTUYECKHUX padoT
KoHTponbHble paboThl

3amuTa TBOPUYECKHUX padoT

amnra WHIUBUTYATbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTOqHOﬁ aTTCCTall1

OK 02. Ncnome3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHnBaeMas TUCKYCCHSI T10

COBpPEMEHHBIE cpeactsa | 4.1-4.3,5.1-5.4,6.1-6.3, 7.1- | Bompocam JIeKIHN

IMMOHCKa, aHalin3a 7.3, 8.1, 8.2, 9.1-9.3, Pa3pa60T1<a MEHTAJILHON

u bopwa MHTEPNIPETALNH | g A1 o/c 9 5T-0/c, 10.1, gapTZI B gmeeH rg);/nnaz

nHpOpMaIny, BITTOJTHEHHE U 3AIIUT

u UH(POPMAaILIMOHHBIE 10.2, 10.31I-0/c, 11.111-0/c 71a00paTOPHBIX paboOT

TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBieHne pe3ynbTaTOB

3a1a4 npogeccuoHaIbHON NPAaKTUYECKUX paboT

JeSTeTbHOCTH [IpencraBieHne yCTHBIX
COOOLIEHUH C Mpe3eHTaluel,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHIOBaHHBIX
Iperno/iaBaTeseM

OK 04. D¢ dextuBro | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6¢cyxaeHne IO BOTIPOCaM

BBaHMOHCﬁCTBOBaTB n pa6OTaTL
B KOJIZICKTUBE U KOMaHIC

4.3,5.1-5.4,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-93,

JIEKIIAU

 TIpodeccnonansHo OpUEHTUPOBAHHOE COAEPKAHNE (COAEPIKAHNE TIPUKIIATHOTO MOYJIs)
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9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.1IT-0/c

IIpencraBnenue pe3ysbTaTOB
MPaKTUYECKUX padoT

3amuTa TBOPUYECKUX padoT
3amura WHAUBUYaJIbHBIX
IIPOEKTOB

OK 07. CopelicTBOBaThH
COXPAaHCHHUIO OKpY>KaroIen
Cpelpl, pecypcocOepeKeHuIo,
MIPUMCHSITh 3HAHUS
o0  M3MEHEHMHM  KJIMMaTa,
IIPUHLIMIIBI OepeKITMBOTO
MPOM3BOACTBA,  3PPEKTHBHO
JIECTBOBATH

B 4Up €3BBIYalfHBIX CUTyalusax

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4,1-4.3,5.1-5.4,6.1-6.3, 7.1-
7.3, 8.1, 82, 9193,
9.411-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o0/c, 11.1IT-0/c

OO6cy»xkaeHue no Borpocam
JEKUUU

Pazpabotka rimoccapus
3arnojaHEeHUe  CPaBHUTEIBHBIX
TadJIHIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha WCNOJb30BaHHUE
apryMEeHTOB, OHOJOrMYEeCcKOn
TEPMHUHOJIOTMN U CUMBOJIMKH
NunuBunyanbHas
camocrosTelbHas paboTa
IIpencraBinenue  pe3ysbTaToOB
IIPAKTUYECKUX paboT
KontposnbHbie paboTbl

3aiuTa TBOPUYECKUX padoT
3amura VMHIVBUAYaJIbHbBIX
IIPOEKTOB

Brinmonnenue 3aganuit
IIPOMEKYTOUYHOM aTTECTalluU

[1K2.1 Bri6upath
noJurpaguuecKue MaTepUallbl
B COOTBETCTBHH C TEXHHYCCKUM
3aJJaHMeM Ha H3TOTOBJICHUE

noyimrpaduueckoi npoayKIuu

11.1I1 IT-o/c

NunuBunyansHas
camocTosTelbHas paboTa
[IpencraBiaeHue  pe3ysbTaToOB
NPaKTUYECKUX paboT

3amura TBOpUECKUX padoT
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