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1  OBIIAS XAPAKTEPUCTUKA PABOYEN MIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOI'O YYEBHOI'O IPEJMETA
OVIIL.08 «bUOJIOI'USD»

1.1. Mecro yuyeOHOro mpeaMera B  CTPYKType  OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI:

OO6meoOpazoBaTeNibHbIA ~ yueOHBIM  mpenmer — «buonorus»  gBisieTcs
00si3aTebHONM  4YacThi0  0OIIe00pa30BaTeIbHOTO  IUKJIAa  00pa3oBaTENbHOMN
nporpammel B cooTBeTcTBUU ¢ PI'OC CIIO no cnenuansHoctu 09.02.09 «Beb -
pa3zpaboTka

1.2. lleau ¥ mu1aHMpyeMbie pe3yabTaThl 0CBOCHHUS Y4eOHOI0 nmpeaMera

1.2.1. lean 1 3a71a4n y4eOHOT 0 NMpeaMeTa

Conepxanue mnporpaMmbl  00111€00pa30BaTEILHOTO y4eOHOro MpeameTa
«buonorus» HampaBI€HO Ha JOCTHXKEHHUE pE3yJbTaTOB €€ U3Y4YeHUs B
cootBercTBUM € TpeboBanusiMu DPI'OC COO c yuyerom mnpodeccruoHaIbHOM
HanpasiaeHHoctd PI'OC CIIO. Lens nzyuenus npeamera «buonorus» Ha 6a30BoM
YPOBHE — OBJIaJICHUE O0YJarOIMMHCS 3HAHUAMU O CTPYKTYPHO-()YHKIMOHAIBHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHH
WCIIOJIb30BaTh ATH 3HAHMS JI TPAMOTHBIX JEUCTBUII B OTHOILLIEHWU OOBEKTOB
YKUBOU MPUPOABI U PELICHUSI PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTrkeHre 1enu u3ydeHus: yueoHoro npenmera «buosnorus» Ha 6a3oBoM
YpOBHE 00ECIIeUNBAETCS PEIICHUEM CIEAYIOIUX 3a/1ay:

—  OCBOGHHME OOYYarOIIMMUCA CUCTEMbl 3HAHUH O OHOJOTHYECKHX
TEOPUSIX, YUEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPaBUiIax, CIyX allux
OCHOBOHW i1 (hOPMHUPOBAHUS TPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHUHE
MHUpPa, O METOJaxX Hay4YHOTO MO3HaHUs, CTPOCHUH, MHOTOOOPa3uHu U OCOOEHHOCTAX
KUBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3allii, BBLAAIOUIMXCS OTKPBITUAX U

COBPCMCHHBIX HUCCICAOBAHUAX B 6I/IOJ'IOFI/II/I;



—  (opmupoBaHue y oOyJaromuxcs [T03HABATEJIbHBIX,
VHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN B MPOLIECCE aHAIM3a JAAHHBIX O
NyTAX pa3BUTUS B OMOJIOTMM HAYYHBIX B3IJISJIOB, UAEH M MOAXOAOB K HM3YUYECHHIO
KUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3alHy;

—  CTaHOBJICHHE Yy OOydYarommxcsi oOmiel KynbTypbl, (yHKIIMOHATIHHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MUpa KUBOW HPHUPOJIbI HAa OCHOBAaHMM 3HAHMM W OIBITA, MOJIYYEHHBIX MPH
M3yYE€HUU OHOJIOTHH;

—  (opmupoBaHue y oOy4aroluxcsi yMEHUIN WIUTIOCTPUPOBATh 3HAYEHHE
OMOJIOTMYECKUX 3HAHUM B NPAKTHUUECKON JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

—  BoclUTaHuE YOEXAEHHOCTH B BO3MOYKHOCTH IIO3HAHUS YEIOBEKOM
KUBOU

—  OpUpoAbl, HEOOXOAUMOCTH OEpeX)HOro OTHOLIEHUS K  HEH,
COOJIIOJIEHUS] STUYECKUX HOPM ITPHU MPOBEAECHUN OMOJIOTUYECKHUX UCCIIEI0BAHMI;

—  OCO3HaHWE LEHHOCTH OWOJIOTMYECKUX 3HAHUM MJi1 TOBBIIICHUS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpPHI, 17151 (GOPMHUPOBAHUS HAYYHOIO MUPOBO33PEHUS;

—  IpUMEHEHUE NPUOOPETEHHBIX 3HAHUM W YMEHUW B TOBCEIHEBHOU
KU3HM [UIS OLIGHKM TIOCJIEACTBHM CBOEH JEATENBHOCTH I10 OTHOLICHHIO K
OKpYXarolen cpenie, COOCTBEHHOMY 3JI0POBBI0, 000OCHOBAHUE U COOJIIOICHUE MEp
npoUIaKTUKU 3a00JIeBaHUH.

1.2.2. Ilnanupyemblie pe3yJbTAaThbl OCBOCHHS 0011e00pPa30BaTEJIbLHOIO
yueOHoro npeamera B coorBercTBuM ¢ @PI'OC CIIO u Ha ocHoBe ®I'OC COO
O6mme xomnereHimu (manmee — OK) B cooTHeCeHMM C JIMYHOCTHBIMU,
METanpeIMETHBIMU U TMPEIMETHBIMU pe3ysbTaTaMu 00ydeHHs 0a30BOrO ypOBHS

(manee — [1P6) ®I'OC COO npeacTaBieHbl B Ta0IUIIE:



Kon n
HAHMEHOBaHHE
popMupyembIx
KOMIIeTeHIU

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupatp
CIIOCOOBI pELICHUS
3a1a4
pohecCHOHATTLHOM
JeATEILHOCTH
HPUMCHHUTEIBHO

K Pa3IMYHbIM
KOHTEKCTaM

JIn4HOCTHBIE pe3yJbTaThl JOJDKHBI OTpaXaTb B YacTHU:
TPYZAOBOI'O BOCIIMTAHHUSA:

- TOTOBHOCTh K TpPYyHAY, OCO3HaHHE IICHHOCTH MacTepCTBa,
Tpyznoooue;

- TOTOBHOCTh K AKTUBHOHM JAEATETbHOCTU TEXHOJIOTHYECKOMN
u COLIMaIbHON HAIpPaBJIEHHOCTH, CIOCOOHOCTD
WHUIIUUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIHHO BBIIOJIHATH
TaKylo JA€SITeIbHOCTD;

- HWHTEepeC K pa3iuyHbiM cdepam mnpodeccruoHaIbHON
JESITEIIbHOCTH.

MeranpeaMeTHbIe PE3yNbTaThl JOJKHBI OTpaXKaTh:
OBnazneHne yHUBEPCAIbHBIMU Y4€OHBIMH [MO3HABATEIbHBIMU
JEUCTBUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENFHO (OPMYNIHUPOBATh U AKTYyaIU3HPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBNUBATh CYIIECTBEHHBIH MpPU3HAK WM OCHOBAHUS
JUIsL CpaBHEHUSI, Ki1accuuKauu 1 00001eHHS;

- OIIPEACIIATH 1NN AeATENbHOCTH, 3a/1aBaTh TapaMeTPhl

U KPUTEPUH UX JOCTHKCHHS,

- BBIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B PacCMaTpUBAEMBbIX SIBICHHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE  PE3YyJIbTaTOB
MOCIIEACTBUM JEATEIBHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIHCKOM

U TPOCKTHOW JIEATENbHOCTH, HaBBIKAMH pa3pelieHus

ACATCIIBHOCTb, OICHHUBATH
aciasaM, OLCHHMBATb PHCKU

ITP6 1. ChopmMupoBaHHOCTH 3HAHUKW O MECTE U POJH OUOJIOTHUHU
B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOW TPaMOTHOCTHU
YeloBeKa AJIs PelIeHuUs KU3HEHHBIX MPoOIeM.

I1P6 2. ChopMUpOBaHHOCTb YMEHHsSI PACKPBIBATH COJCpIKaHHE
OCHOBOMOJIAralomux OHOJOrMYEeCKUX TEPMHHOB U TOHSTHIL:
KU3Hb, KIETKa, TKaHb, OPraH, OpPraHW3M, BHJ, TOMYJISALHUS,
IKOCHUCTEeMa, OMoIIeHO03, Onocepa; MeTabou3M (0OMEH BEIIECTB
W TPEeBpalllEHHE DJHEPruu), ToMeocTad (camMoperyssius),
OuocuHTe3 Oenka, CTPYKTYpHash OpraHu3alus >KUBBIX CHUCTEM,
JIMCKPETHOCTD, CaMOPETYJISIIHA, CaMOBOCIIPOU3BEICHHE
(pempoayKIus), HACIIeJICTBEHHOCTb, W3MEHUYUBOCTb,
9HEPro3aBUCHUMOCTbD, POCT U PA3BUTHE, YPOBHEBAS OPTaHU3AIIHS.

ITP6 3. CdopMUPOBAaHHOCTH YMEHHsI PACKpbIBATh COJEp)KAHUE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKUX TEOPUH U  THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTalMOHHOM, 3BOJIIOLMOHHOM,
MIPOUCXOXKJACHUS )KU3HU U YEJIOBEKA.

I1P6 4. ChopmMupoBaHHOCTD YMEHHUS pacKpbIBaTh

OCHOBOIIOJIATaloIIMe OMOJIOTHYECKUE 3aKOHBI U 3aKOHOMEPHOCTH
(' Menpgens, T. Moprana, H.W. BasumnoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl uXx TpPUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

ITP6 5. TlpuoOpereHne ompiTa MPUMEHEHHUS] OCHOBHBIX METOOB
HAy4YHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS

Y OTMHCAHUS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3aINH
U TIPOBEJCHHS OHOJOTHYECKOTO OKCIIEPUMEHTa, BBIIBHIKCHUS
TUTIOTE3, BBISABICHUS 3aBHCHMOCTH MEXIY HCCIETyeMBbIMU
BEJIMYUHAMHU, 00BsICHEHUS MOJTYYEHHBIX pe3yNbTaTOB
u  GOpMyIUpPOBAaHUS BBHIBOJIOB C HCIIOJIb30BAHUEM HAyYHBIX
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npo0Jem;

- BBISIBJIATH TIPUYMHHO-CIIC/ICTBEHHBIC CBS3U

U aKTYyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y

€¢ pelICHHs, HAXOJIUTh AapryMEHTHl IS JO0Ka3aTelbCTBa
CBOMX YTBEPXKJCHUH, 3alaBaTh IapaMeTpbl M KPUTECPHU
peleHus;

- aHaJM3UPOBATh TIOJYYCHHBIC B XOJE PCIICHHUS 3aJauu
pe3yNIbTaThl, KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;
pa3pabarbIBaTh IUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIIM3a
UMCIOIINXCS MAaTePHAIIbHBIX U HEMATEPUAIBbHBIX PECYPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U MPAKTHYECKYI0 00J1aCTH )KU3HEICITECIbHOCTH,

- YMEThb HHTCTPHPOBATH 3HAHHUS W3 Pa3HBIX MPEIMETHBIX
oOuacrei;

- BBIIBUTaThb HOBBIC HJICH,
TIOJTXO/IbI ¥ PEIICHUS

npeajaratb OpUIrHHAJIbHBIC

NOHATUM, TEOPUHN U 3aKOHOB.

I[IP6 6. CchopMHUPOBAaHHOCTh yYMEHHS BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKApUOT W  SYKapHOT;
OJTHOKJICTOYHBIX W  MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB,
OHOreoleHO030B U AKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB M TPEBpAICHHUS SHEPTUU B KIETKe, (HDOTOCHHTE3A,
IUTACTUYECKOTO W DHEPreTUYecKoro OOMeHa, XEeMOCHHTe3a,
MUTO3a, MeHO03a, OIUIOAOTBOPCHUS, Pa3BUTHS H PA3MHOXKEHUS,
WHAMBHUIYAJILHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 60pbObI 3a

CYLIECTBOBaHME, €CTECTBEHHOIO O0TOOpa, BUA000pa3oBaHUS,
IPUCTIOCOOJICHHOCTH OpPraHU3MOB K Cpene OOMTaHUS, BIUSHHS
KOMITOHCHTOB 9KOCHCTEM, AHTPOIIOTCHHBIX N3MEHEHHH

B DKOCHCTEMax CBOEH MECTHOCTH,

KPYrOBOpOTa BEIIECTB M MPEBpAIleHHe YHEPTHH B Obrocdepe.

I1P6 7. CdopMHpPOBaHHOCTE yMEHHUS NPUMEHATh MOJIY4YEHHBIE
3HaHUA U1 OOBSICHEHUS] OMOJIOTUYECKUX IMPOLIECCOB U SIBJICHUI,
JUTSL IPUHSATHS MPAKTUYECKUX PEIICHU B TOBCETHEBHOM JKU3HU

Cc uenbto obecriedyeHHss OE30MaCHOCTH CBOETO 3J0POBbSl U
3JI0pOBbsI OKPYKAIOIIMX JIFOJIEH, COOMI0eHNs 37J0pOBOro olOpasa
KHU3HH, HOPM TPAMOTHOTO TIOBEICHUS B OKPYKAIOIIEH MPUPOTHON
cpeze; MOHMMaHUue HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHXKECHUN
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH ISl pallOHAIBHOTO
HIPUPOONOIb30BAHHUS.

I[IP6 8. CdhopMHpOBaHHOCTH YMEHHUS peniaTh OHOIOTHYCCKUE
3aJ]auu, COCTABJIATh FTEHOTUIINYECKHE CXEMbI CKPEIIUBAHHS

JUISL pa3HbIX THUIIOB HACJEJOBaHUS IPU3HAKOB Y OpPraHU3MOB,
COCTaBJIATH CXEMBI MEPEHOCa BEIIECTB M SHEPrUH B IKOCHCTEMaX
(uenu nmuTaHUs, MUILIEBBIE CETH).

IIP6 9. CdopMHUpPOBaHHOCTH YMEHHUH KPUTHYECKH OLIEHUBAThH
nHpopMannl0 OMOJIOTUYECKOTO  COJAEpkKAHMS, BKIIOYAOILYIO
TICEB/IOHAYYHbIE 3HAHMUA M3 PA3IUYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBoM HWH(pOpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepUab);
WHTEPIPETHPOBATH TUYECKHE aCTIEKThI COBPEMEHHBIX
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HCCIENOBaHU B  OWOJIOTMHM, MEIWIIMHE, OHWOTEXHOJIOTHH;
paccMaTpuBaTth rI100aIbHBIE 9KOJIOTHYECKHE poOJIEMBI
COBPEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHUIO K HUM

COOCTBEHHYIO MMO3HIIHIO.

I[TP6 10. ChopMupoBaHHOCTHL YMEHUH CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMallMil M3  HECKOJIBKMX  HCTOYHUKOB,  TPaMOTHO
VICII0JIb30BaTh NOHATUHHBIN amnmnapar 6MoJoruu

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeICTBa MOUCKA,
aHanu3a

Y MHTEPIIPETAIUH
UHpOpMaLIUU

U UTHPOpPMAIMOHHBIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32144
npodeccuoHanbHOM
JeSITeTbHOCTH

JIMYHOCTHBIE PE3YJIBTAThl JOJKHBI
[EHHOCTH HAaYYHOTO IMO3HAHMS:
-c(hOpPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKHM W OOIIECTBEHHOMN
NOPaKTUKM,  OCHOBAaHHOIO  Ha  JWanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa
B MIOJIMKYJIBTYPHOM MHDE.

MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBnajieHne yHUBEPCAIbHBIMU y4EOHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

OTpaXaTb B 4YaCTH:

- BJaJeTh  HaBBIKAMU  MOJY4YeHHs  UHPOpMaLUU
U3  WCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSTEIIBHO
OCYIIECTBIIATh TIOHCK, aHaJuns, CHUCTEMATH3ALNIO

U MHTEpIpEeTALnI0 HHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
MpeJICTaBICHHUS;

- OLIGHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTh WH(pOPMAIIUH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAIBHO-3TUYECKUM HOpMaM

I1P6 1. ChopmMupoBaHHOCTH 3HAHUN O MECTE U POITU OUOIOTUH

B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOM TPaMOTHOCTH
YeloBeKa JJIs PEelIeHuUs KU3HEHHBIX MPoOIeM.

I[IP6 7. CdopMUPOBAHHOCTb YMEHHUS NPHUMEHSTH IOJIYYEHHbIE
3HAHUA i1 OOBSICHEHHS] OMONOTUYECKUX MPOLIECCOB U SIBICHMUIA,
JUTSL IPUHSTHS TPAKTUYECKUX PEIICHUH B TOBCETHEBHOM KU3HU

c 1enplo oOecreyeHHs O€30MAaCHOCTH CBOErO 3J0POBbS U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIOACHHS 3I0pOBOTO 00pasa
KHU3HH, HOPM TPAaMOTHOT'O TIOBEJICHUS B OKPY>KAIOLIEH MPUPOIHON
cpeze; MOHMMaHue HEOOXOJMMOCTH WCIOIb30BAHUS JOCTHKECHHUN
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palMOHaJILHOTO
MIPUPOIOTIOITB30BAHHS.

ITP6 10. CdopmupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE OMOJIOIMYECKOM
UHPOpPMALIMM M3  HECKOJBKMX  HMCTOYHUKOB,  I'PaMOTHO
WCIIOJIb30BaTh MOHSITUIHBIN arnmapar 6uoJoruu

OK 04. D¢ddextuBHO

JIMYHOCTHBIE pe3yibTaTbl HOOJIKHBI OTpPaXaTb B YaCTHU:

I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS] OCHOBHBIX METOIOB

B3aMMOJICIICTBOBATh | LIEGHHOCTH HAyYHOrO TIIO3HAHUA: OCO3HAHME LIEHHOCTH | HAYYHOTO MO3HaHUs, UCIOJIb3YEMbIX B OMOJIOTUU: HAOMIIONEHUS U
U paboTathb HAayyHOW  JI€ATENbHOCTH, TOTOBHOCTb  OCYILECTBIAThH | ONMCAHUS J)KUBBIX CUCTEM, IIPOLECCOB U SBJIECHUI; OPraHU3ALNN U
B KOJIJIEKTHBE IIPOEKTHYIO u HCCIIE0BATENbCKYIO NeSTEIbHOCTD | MPOBEICHNUS  OMOJIOIMYECKOTO  JKCIIEPUMEHTa,  BbIIBH)KEHUS
Y KOMaHJie WHIWBUAYAJIBHO U B TPYyIIIE. TUIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY HCCIETyEMbIMHU
MetanpeaMeTHbIE pe3yNbTaThl TOJKHBI OTPaXKaTh: BEIMYMHAMHU, OOBACHEHMS ITOJyYEHHBIX PE3YJIbTaTOB
OBnaneHue YHUBEPCATbHBIMU KOMMYHHKATUBHBIMH | U (pOpPMYTUpOBaHMUS BBIBOJOB C HCHOJIH30BAHUEM HAyYHBIX
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NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- IOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHTHON
Y MHIUBHUIYAJILHON paboTHI,

-  [puUHUMATh  I[eld  COBMECTHOM  JEATEeIbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JICUCTBUS

M0 €€ JIOCTIDKEHHUIO: COCTaBIIATh IJIaH  JICWCTBHUU,
pacmpefeniarb pPOAM € YYETOM MHEHUW YYaCTHUKOB

06CY)KI[EITI> PE3YJIbTATHL COBMECTHOM pa6OTI>I

MOHATHI, TEOPUM U 3aKOHOB

OK 07.
ConencTBoBaTh
COXpaHEHHIO

OKpY Karoleu
cpenpl,
pecypcocOepexeHn
10, IPUMEHSATH
3HAHUS

00 U3MEHEHNH
KJINMATA, TPUHIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B UPE3BbIYAITHBIX
CUTYaIUAX

JIn4yHOCTHBIE pPE3yNbTaThl JOJKHBI OTPa)KaTb B YaCTH:
9KOJIOTUYECKOTO0  BOCIUTAaHMA: -  C(HOPMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIbTYpPbl, IOHUMAHHUE BIVSHUS COLMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

U COIMAIBHOW Cpe/bl, OCO3HAHHE TI00aJbHOTO XapakTepa
AKOJIOTUYECKUX MPOoOiIeM;

- IUIAHAPOBAaHWE MW  OCYLIECCTBICHHE  JICUCTBUH B
OKpYXKarollle Cpele Ha OCHOBE 3HAHUS LIENEH YCTOMYMBOIO
pa3BHUTHS YEIOBEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYKaroIlei cpese;

- YMEHHE IIPOTHO3UPOBATH HeOIaronpusITHbIE
JKOJIOTUYECKHE MOCIEACTBUS NMPEAIPUHUMAEMBIX IECHCTBHM,
MPEAOTBPALATh HX;

- pacuiMpeHue OmbITa
HaIPABJIEHHOCTH.
MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
Osnajenue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cCOBMECTHas JIeSITEIIbHOCTD:

- TMOHUMaTh M WCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOU
Y MHIUBHUIYaJIbHON paboTHI;
- NpUHUMATh  LEIU
OPraHu30BbIBATh u

MNPUHOCAIINX BpCA

JACATCIIBHOCTH 9KOJIOTHYECKOM

COBMECTHOU
KOOPIUHHUPOBATH

IEeITEILHOCTH,
NENCTBUA

[1P6 5. IlpuobOpereHue omnpiTa MPUMEHEHUS OCHOBHBIX METOJ/OB
HAYYHOTO MO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIOICHUS

Y OIHCAHMS KUBBIX CUCTEM, MPOLIECCOB U SBJIICHHI; OpraHU3allun
U TPOBEACHUS OHOJOTMYECKOTO JKCIHEPUMEHTA, BBIABUKCHUS
TUTIOTE3, BBIBICHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEJIMUYMHAMU, OOBSICHEHUS MTOJIyY€HHBIX PE3yIbTaTOB

u (opmynupoBaHUsT BBIBOJOB C HCIOJIB30BAaHUEM HAyUYHBIX
IIOHATHUH, TEOPUM U 3aKOHOB.

I[TP6 6. CchopMHPOBAaHHOCTH YMEHHSI BBIJICISTH CYIICCTBCHHBIC
NPU3HAKK  BHUPYCOB, KIETOK NPOKAPUOT M  HYKAPHOT;
OJIHOKJICTOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreo1eHO30B U 3KOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB U TPEBpAICHUsI HDHEPTUM B KIETKEe, (POTOCHUHTE3A,
IUTACTUYECKOTO W DHEPreTUYecKoro OOMeHa, XEeMOCHHTe3a,
MHTO3a, MeWO03a, OIUIOJJOTBOPEHHUSI, PA3BUTHS W Pa3MHOKCHUS,
WHIUBUAYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), 60pbhObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOIo OTOOpa, BUI000pa30BaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K cCpele OOUTaHUS, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, AQHTPOIIOTEHHBIX W3MEHEHUH!
B 9KOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpalllEHUE SJHEPTUU B Orochepe.

I[MP6 7. CdopMUPOBAaHHOCTh YMEHHUS TMPHUMEHSTHh IMOTYYCHHBIE
3HaHUA U1 OOBSICHEHHUS] OMOJIOTUYECKUX MPOLIECCOB U SIBJICHMUIA,
JUISL IPUHSTUSL IPAKTUYECKUX PEIICHUI B MOBCEIHEBHOW KU3HU
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0 €€ JIOCTIKEHHUIO: COCTaBJIATh IUJIaH JEWCTBUM, | C 1enblo olecredeHus O€30MacHOCTH CBOEro  3/0pOBbS U
pacrpeneniarte poJd C Y4eTOM MHEHHH YYaCTHHMKOB | 3[J0POBbS OKPYXKAIOIIMX JIOJAEH, COOTI0AEHUS 370pOBOro o0pasa
00CyXJ1aTh pe3ybTaTbl COBMECTHOM pabOTHhI YKU3HU, HOPM TPaMOTHOT'O MTOBEICHUS B OKPYKaOIIel MPUPOAHON
cpelie; TOHMMaHUe HEOOXOMMOCTH HCIOJb30BAHUS TOCTHKCHHM
COBPEMEHHOM OHOJOrMH U OUOTEXHOJOTHIl ISl pallMOHAIBHOTO
IPUPOIONOJIB30BAHUS

10




2 CTPYKTYPA U COAEP KAHUE
OBIIEOBPA3OBATEJBHOI'O YYEBHOI'O IPEJMETA
OVIIL.08 «<BUOJIOT'USI»

2.1. O0bem yueOHOro nmpeaMeTa U BUAbI y4eOHOH padoThI

O0bem B

Bun yueGHo# paboTh
gacax

O06Bem 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOI0 NpeaMeTa 72
B T.Y.
OcHoBHOE coep:KaHue 60
TEOPETUYECKUE 3aHATHS 44
MPAKTUYECKUE 3aHSATHUS 12
1abopaTopHbIC 3aHATUS 4
IIpodeccrnoHaIbLHO OPUEHTHPOBAHHOE COIEPKAHUE 10
(comep:kaHue MPUKIATHOTO MOTYJIs1)
TEOPETUUYECKUE 3aHITHUS 2
MPAKTHUECKHUE 3aHATUS 6
1abopaTopHBIC 3aHATUS 2
IIpome:kyTouHas aTTecTanus
B (popme nuddhepeHnpoBaHHOTO 3aueTa (3a4eT C OLICHKOM), 2
| cemectp




2.2 Temamuueckuit naan u cooeprycanue yueonozo npeomema OYIIL.08 «buonozusn»

dDopmHpyeMble
HaumeHnoBanue Coaepixanue yueOHOro MaTtepuasa (0CHOBHOe U pogecCHOHATBHO OPHEHTHPOBaHHoe), | O0bem KOMITETeRIIH
pa3iesioB U TeM JIa00paTOPHBIE U NPAKTHYECKUE 3AHATHS, IPUKJIATHON MOAYJ/Ib (IIPH HAJIHYUH) 4acoB
1 2 3 4
OcHoBHoOe coJepKaHue
Pa3ned 1. buosorns kak Hayka. ZKuBble cucTeMbl H HX OPraHU3ALHSA 2
Tema 1.1. Copep:xanue yueOHOro MaTepuana 2
buonorus buosnorus — Hayka o xuBoi npupoae. CBs3u OHONIOTHN C 0OIIECTBEHHBIMU, TEXHUYECKIMHU U
B CHICTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMmu, (puiaocoduelt, penuruei, STUKON, 3CTETUKOM U MPaBoOM.
Oobmas Porms Oumonormn B QOpMHpPOBaHWUM COBPEMEHHOW HaydyHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HayK.
KU3HU MeTtoapl MO3HAHUA KUBOM IpUpObl (HaOMIOAEHUE, SKCIIEPUMEHT, ONHMCAHKE, U3MEpPEHHE, OK-02
KJ1accu(uKanus, MOIEIMPOBAaHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX).
Kusble cucteMbl (OMOCHCTEMBI) KaK MpeAMET U3ydeHHs: ouonoru. OTandne KUBbIX CUCTEM
OT HeopraHuueckoi npupoasl. CBOHCTBa GMOCUCTEM U UX pazHOOOpasue.
YpoBHU OpraHu3alnx OonocucTeMm: MOJIEKYJIIPHO-TEHETHYECKUH, KJICTOYHBIH,
OpPraHU3MEHHbIN, MOMYIALMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OHMO - T'€OLEHOTHYECKUH),
o6unochepHbIi
Pa3znen 2 Xumuvecknii COCTaB M CTPOCHHE KJIETKH 10
Tema 2.1. Coneprxanue yueOHOTo MaTepuasa 2
XUMHUYECKUH cOCTaB | XMUMUYECKUH COCTaB KJIETKU. XMMHUYECKHE SJIEMEHTHI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
kieTku. Bona Boga um muHepanpHble BemiecTBa. @OYHKIIMM BOJABI U MHUHEPAJIbHBIX BELIECTB B KIETKE.
U MUHEpaJIbHbIE [Monnep>kaHue OCMOTHYECKOTo OaiaHca
BEIIIECTBA [IpakTrueckoe 3aHsTHE 1
Ne 1 «buonoruueckass pojb MHUHEpAIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEICSITEIbHOCTH
OpPraHU3MOB, MIPOSBIICHUS ArcOaTaHCca MUHEPATBHBIX JIIEMEHTOBY
Tema 2.2. Conepxanue yueOHOro MaTepuasa 4
buonornueckn benku. CoctaB u crpoeHue 6eIK0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HesameHumble U
Ba)KHBIE XUMMUYECKUE | 3aMEHHUMbIE AMUHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpbI O€NKOBOM OK-01, OK-02,
COEAMHEHUS MOJIEKYJIbl (TI€pBUYHAsl, BTOPUYHAs, TPETUYHAs M YETBEPTUYHAs CTPYKTypa). XUMHUECKUE OK-04
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cBoiicTBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHeuu(UIHOCTb.
KodepmenTtsl. Buramunsl. OTinuns pepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoOB.
VYraeBoasl: MOHOCaxapuabl (INIIOKO3a, pubo3a M Je30Kkcuprbo3a), aucaxapuibl (caxaposa,
JIAKTO3a) W TMOoJMcaxapupl (Kpaxmall, INIMKOTeH, LeNono3a). buonornyeckue (yHKuuu
yrneBonoB. Jlumuasl:  Tpurmmuepuns, Gocomunuasl, crepouasl. ['mapoduisHO-
rusipodoOHble cBoiicTBa. buonormueckue ¢ynkuun sunuaoB. CpaBHEHHE YIJIEBOOB,
OCIKOB W JMNHIOB KaK HCTOYHMKOB SHepruu. Hyknewmnoseie xucnotel: JIHK u PHK.
Hykneotuapl — MOHOMEpBI HYKJIEMHOBBIX kucaoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenue u
¢ynkuuun PHK. AT®: crpoenne u GyHKIUU

JlaGopaTopHble 3aHATHS (Ha BBIOOD MPEIO1aBaTelIs )

Ne 1 «Onpenenennie ButamuHa C B IpOAyKTax MUTAHUS

unmu «OnpeneneHne HaIMIUs KpaxMaia B TPOIYKTax MUTaHUS»

nmu «['uapodunbHO-THAPOPOOHBIE CBOMCTBA JTUITHIOBY

nmn  «/3ydyeHne KaTaJuTUYECKOW AaKTUBHOCTH (DEpMEHTOB (Ha MpUMEpe aMuiIa3bl WIIU
KaTasas3bl)»

Tema 2.3.
CrpyKTypHO-
(GyHKIIMOHAIbHAs
OpraHu3aIus KIeTOK

Coneprxkanne y4eOHOro MaTtepuasia

[uronorus — Hayka o kierke. Kierounas Teopust — mpumep B3auMoAeHcTBUs Uael U (pakToB
B HAyYHOM II03HAaHUU. METOIBI N3yUYEHUS KIIETKH.

Krnerka kak menoctHas xuBas cucrema. OOiue NMpuU3HAKU KJIETOK: 3aMKHYyTasl HapysKHas
MeMOpaHa, monekyisl JIHK kak renernueckuii anmnapar, cuctemMa cuHTe3a Oenka.

Tumel  kJeTOk: dykapuoTHYeckas W mpokapuothyeckas. OCOOEHHOCTH CTPOCHUs
MPOKapUOTHUECKONW KieTKu. Kierounas crteHka Oaktepuil. CTpoeHHE SyKapHOTUUYECKOU
kieTkd. OCHOBHBIC OTJIHYHUS PACTUTENBHOM, )KUBOTHOU U TpuOHON KieTku. [ToBepXHOCTHEIE
CTPYKTYPBI KJIETOK— KJIETOYHAs CTEHKA, TIWKOKAWIMKC, uX GyHkmuu. [lmasmarudeckas
MeMOpaHa, ee CBOMCTBA M (PYyHKIIHH.

[uronnazma u ee opraHowabl. OmHomeMOpanHbie opraHouasl kietku: OIIC, ammapar
lonbmxu, ynmzocomel. [loyaBTOHOMHBIE OpPraHOMABI KJIETKU: MUTOXOHAPHH, IUIACTUIBI.
[TpoucxoxaeHne MUTOXOHAPUNA W TutacTua. Bunmbl mmactun. HememMOpaHHBIE OpraHOUIBI
KIETKUA: PUOOCOMBI, KJIETOYHBIA IEHTP, UEHTPUONIU, PECHUYKU, KIYTHUKUA. DOYHKIHNH
OpraHOMJIOB KJIETKHU. BKiItoueHus.

Anpo — perymstopHblii ieHTp KieTku. CTpoeHue siapa: siaepHask 000J0YKa, KaphoIia3Ma,
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XPOMATHH, SAAPBIIIKO. XpOMOCOMI)I. Tpchr[opT BC€IICCTB B KJICTKEC

JlaboparopHbie 3aHsTH (Ha BEIOOP IIPETIOaaBaTeIs)

Neo 2 «Ctpoenue kieTku (pacTeHus, )KUBOTHBIE, TPUObI) U KJIECTOYHBIC BKJIIOUEHUS (Kpaxmall,
KapOTHUHOM/IbI, XJIOPOILJIACThI, XPOMOILIACTHI )»

win «M3ydeHue cTpoeHus KJIETOK PacTeHUM, )KMBOTHBIX M OaKTepuil Mo MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE

win «lIponunaemocts MeMOpaHsbl (TJ1a3MOJIU3, AETIIIA3MOJIN3 )

Pasznea 3. JKusHeneTeJIbHOCTDh KJIETKH

\‘

Tema 3.1.
OOmeH BellecTB
1 TIpeBpaIlCHHe

SHEPIUU

B KJIETKE

Coneprxkanne yueOHOro Marepuania

OOmMmeH BemiecTs, WM MeTa00IM3M. ACCUMIIALUS (TUIACTHYECKUI OOMEH) M JTUCCHUMHUIISIIHS
(3Hepreruyeckuii 0OMEH) — JABE CTOPOHBI €IMHOrO Ipolecca Meradonuzma. Poab 3akoHOB
COXpaHEHHs BEIIECTBAa W SHEPrUM B TOHUMAaHWU MeTaboim3ma. Tumbsl OOMEHa BEIIECTB:
aBTOTPO(HBIA M TreTepoTpodHBIA. Poilb (epMEHTOB B OOMEHE BEHISCTB M IPCBPAICHUH
sHeprun B Kkierke. PorocuHTe3. CBeroBas M TeMHoOBas (azbl QorocuHTe3a. Peakuuu
¢dorocuntesa. dpdexkTuBHOCTH PoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A IS )KU3HU Ha 3emIle.
Bnusiaue ycnoBuil cpeisl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUSI €T0 MPOJYKTUBHOCTU Y
KyJIbTYpHBIX pacTeHHH. XeMOCHHTe3. XEeMOCHUHTe3Upylolue OakTepuu. 3HadeHUE
XEMOCHHTE3a JJIs KU3HU Ha 3emiie.

DHepreTudeckuii 0OMeH B kiieTke. Paciiernienne BemecTs, BbIACIEHNE U aKKYMYyJTHPOBaHNE
SHEPTUM B KIJIETKE. DTambl dHEpreTHdeckoro oomena. ['nuxonus. bBpokenwe um ero BUIIBIL.
KucnoponHnoe okucinenue, uin KieToyHoe abixaHue. OkucnutenbHoe (HocGopuInpoBaHUe.
O} bEeKTHBHOCTH YPHEPTrETUIECKOTO OOMEHA

Tema 3.2.
Buocuures Oenka

Copep:xanne yueOHOTo MaTepuana

Peaknun marpuunoro cunrte3a. ['enernueckas wuHbpopmarmus u JHK. Peammzanus
TeHETUYECKOW MHPOpMAIUU B KJIEeTKe. | eHeTHYeCKHii KOJI U ero CBOMCTBA. TpaHCKPUIIIIUS —
MatpuuHblii cunte3 PHK. Tpancnsmus — OuocuHTe3 Oenka. ITamnbl TpaHCISLUU.
KoaupoBanue amuHokuciaor. Pons pubocom B 6uocunTese Oenka

[IpakTHueckoe 3aHsTHE

Ne 2 «Pemenue 3ala4 Ha ONIPCACIICHUC ITOCIICAOBATCILHOCTU HYKJICOTHIOB

Tema 3.3.
Bupycsl

Copep:xkanne yaeOHOro MaTepuana

Hexnerounsie hopmer xu3Hu — BUpychl. Mctopus otkpeitusi BupycoB (/1. Y. IBaHOBCKwMiN).

OK-01, OK-02,
OK-04
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OcoOeHHOCTH CTPOCHHUS U KU3HEHHOTO IIKJa BUpycoB. bakrepuodaru. bone3nu pactenuit,
KMBOTHBIX M YEJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nMmmynoaedunuta yenosexa (BUY)
— Bo30yaurens CITNla. TIpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI

Pasznen 4. Pa3zMHO:KeHHME U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTAaHU3MOB

Tema 4.1.
JKU3HEHHBIN UK
KJIETKHA

Conepkanue y4eOHOro MaTepuaia

Kierounslii 1wk, WM JKA3HEHHBIM HUKI KieTku. MHTepdasza m mwmros. Ilporeccsr,
nporekaromue B uHTepdase. Perunkanus — peakuust marpuunoro cunreza JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHUI. JIUIITOUIHBIN U TaIUIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomartunapl. lLluTonmormueckne OCHOBBI Pa3MHOXKEHHS W HHIUBHIYaJIHHOTO
pazButusi opranu3sMoB. [lenenwe kierkm — wuro3. Cragum wmwurosa. Ilpoueccsl,
MPOUCXOJSIIME HAa Ppa3HbIX CTAgUAX MUTO3a. bDHOJOTMYECKUH CMBICI  MHUTO3a.
[IporpamMmmupyemas ru0esnb KIETKH - alloNTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTaHU3MOB

Coneprxkanue yueOHOro Marepuasia

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U MoJjioBoe. Buapl 6ecnonaoro pa3MHOKEHUS:
JieJICHHE HAIBOE M MIOYKOBAaHUE OJIHO U MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHNe, BET€TaTUBHOE
pa3MHOXkeHue. MckyccTBeHHOE KJIOHUPOBAHKWE OPraHU3MOB, €r0 3HaYCHHE JUISl CEIEKIUU.
ITonoBoe pasmMHOXeHHE, ero omnyust oT Oecnoioro. Meiio3. Cranuu meito3a. Ilpoueccsl,
MpoUCXOAsUIME Ha craguax wmeno3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruyeckuii cMbIc U 3HaueHHe Melo3a. ['ameTrorenes — nporecc 00pa3oBaHUS MOJIOBBIX
KJIETOK y >KUBOTHBIX. [losiOBBIE jkee3bl: CEMEHHUKH U SSMYHuKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CHepMaTo30uj, SIHMIIEKJIeTKa) — CIePMAaTOreHe3 U OOIrEHEs.
OcoOeHHOCTH CTPOEHUS IMLIEKIETOK U criepMaTo3ou10B. OmiogoTBoperue. [laprenorenes

Tema 4.3.
NunuBuayansHOe
pa3BUTHE OPraHU3MOB

Copep:xanne yueOHOT0 MaTepuana

NunuBuayanpHOE pa3BuTHE (OHTOTEHE3). DMOPHOHAIIBHOE pa3BUTHE (IMOpUOTEHE3). DTalbl
SMOPHOHAIILHOTO PAa3BUTUS Yy [IO3BOHOYHBIX JKHUBOTHBIX: JpOOJEHME, TacTpyisuus,
opranorenes. IloctamOpuoHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOTO Pa3BUTHSA:
npsMoe, HempsiMoe (JIMYMHOYHOE). BrusiHue cpeipl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIOCOOHBIE BBI3BIBATh BpPOXKJEHHBIE ypojacTBa. Poct u pasButue pacteHuil. OHTOreHes3
IIBETKOBOT'O PAaCTEHUs: ABOWHOE OIUIOJOTBOPEHUE, CTPOEHUE CEMEHU, CTaJUU Pa3BUTHS

[IpakTrueckue 3aHATHS

Ne 3 «Madexnmonnble 3a00a€BaHUS U SMUJEMUHN B UCTOPUN YEIIOBEUECTBAY.
Ne 4 «BakuuHanust Kak npo(uIakTHKa HHPEKIIMOHHBIX 3a00JIeBaHUN »

OK-01, OK-02,
OK-04
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Pa3zjnen 5. HacjiencTBeHHOCTH U M3MEHYHBOCTH OPraHU3MOB

©

Tewma 5.1.
3aKOHOMEPHOCTH
HACJIEIOBaHUs

Conepkanue y4eOHOro MaTepuania

[IpenMer u 3amaun reHETUKH. Poib HUTONOTMU U SMOPUOJNIOTHH B CTAHOBJICHUU T'€HETUKH.
Brman poccuiickux u 3apyOeXHBIX YYCHBIX B pa3BUTHE TEHETUKH. METOIbl TCHETHUKH
(rubpugonornyeckuii, UUTOTEHETHYECKUM, MOJEKyJIsapHO-reHeTHueckuii). (OCHOBHBIE
reHEeTUYEeCKUe MOHATHUS. [ 'eHeTHuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpEIIMBaHUM.
3aKOHOMEPHOCTM  HACJIEJOBaHUs  MPU3HAKOB,  ycTaHOBIeHHble [.  Menaenewm.
MoHOTHOpHIHOE CKpeIlMBaHWE. 3aKOH €IUHO0Opasus THUOPUIOB IEPBOTO TOKOJICHHS.
[IpaBuno nomMuHUpOBaHUS. 3aKOH paCHICIUICHHs] IMPU3HAKOB. ['MmoTe3a YUCTOTHI TaMeT.
[TostHOE W HEmoJHOE AOMUHUpOBaHME. J[MTHOpPUIAHOE CKpeIMBaHUE. 3aKOH HE3aBUCUMOTO
HACJIEIOBaHMs MpHU3HAKOB. LluToreHeTHueckue OCHOBBI JTUTHOPHAHOTO CKPEIIMBAHMUS.
AHanusupytoiee ckpemuBanue. VCrmonp30BaHMe aHATM3UPYIOMIETO CKPEIIUBaHUS IS
oTpezieNIeHUs] TeHOTHIa 0CO0U

[IpakTrueckoe 3ansTue

Ne 5 Pemenue 3ala4d Ha OIpCACIICHUC BCEPOATHOCTU BO3HUKHOBCHUS HACICIACTBCHHBIX
IIPpU3HAKOB IMpu MOHO-, 1OU-, HOJ'II/IFI/I6pI/IHHOM U aHAIM3SUPYIOIIEM CKpPCIIWMBAHUU,
COCTAaBJICHUC I'CHOTUITNYCCKUX CXCM CKPCHIMBAHU

Tema 5.2.
CuemieHHoe
Hacleg0BaHue
MPU3HAKOB

Copep:xanne yueOHOTo MaTepuana

CuennieHHoe HacienoBaHue ImpusHakoB. Pab6ora T. Moprana 1o cHEIIEHHOMY
HAacJIEOBaHUI0 TeHOB. HapyleHue cCremeHuss T€HOB B PE3yJabTaTe KPOCCHHIOBEpA.
XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKne KapThl.

I'enernka nosna. XpoMOCOMHOE OINpeAeseHue Moia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
TI'omorameTHsle B rere€poraMCcTHbIC OPraHU3MBbI. HaCJ'IQJIOBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C
10JIOM

[IpakTHueckoe 3aHsTHE

Ne 6 Pemenue 3ala4d Ha OIpCACIICHHUC BCPOATHOCTU BO3HHUKHOBCHHA HACJICACTBCHHBIX
IIPU3HAKOB IIpU CHCIUICHHOM  HACJICAOBAaHWH, COCTABJICHHUEC TCHOTHIIMYCCKHUX CXEM
CKpCHIMBAaHUA

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

Conepikanuie yaeOHOro MaTepuana

N3menunBOCTh. BUIbl M3MEHUMBOCTU: HEHACIIEICTBEHHAs U HacleACTBeHHas. Poib cpensl B
HEHACJIEJICTBEHHOW H3MEHYUBOCTU. XapaKTepUCTHUKAa MOAU(DUKAIIMOHHOW W3MEHYUBOCTH.
BapuanmonHslil psa 1 BapuanronHas kpusas. Hopma peakiun npusHaka. KonnuecTBeHHbIE

OK-01, OK-02,
OK-04
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U KayeCTBEHHbIC MNPU3HAKW M MX HopMma peakuuu. CBoiicTBa MOIU(PUKALIMOHHON
U3MCHYHUBOCTH.

HacnencrBenHas, miM reHOTMNHYECKas W3MEHYMBOCTh. KomMOMHATHBHas W3MEHYMBOCTb.
Meiio3 ¥ 1O0JIOBOM mpoliecc — OCHOBA KOMOMHAaTMBHOM H3MEHYMBOCTH. MyTanuoHHas
n3MeH4nBoCcTh. Kiaccubukanus Myrauuii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YacToTa U
OpUYMHBl  MyTauuid. Myrtarennble  (akTopbl. 3aKOH TOMOJIOTHYECKHMX PSJIOB B
HaCJIEICTBEHHOU U3MEHUYUBOCTH
H. 1. BaBuiosa

HpaKTI/I‘leCKOG 3aHATHUC

No 7 PemeHne 3amad Ha OINpPEIEICHHE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB IPU PA3TMYHBIX THIAX B3aUMOJEWCTBUSA T'€HOB, COCTABICHHE TM€HOTUIIUYECKUX
CXCM CKPCIIMBAHUA

Tema 5.4.
I'eneTuka uenoBeka

Copep:xanue yueOHOro MaTepuana

I'eneruka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METO/Abl TEHETHKU YEJIOBEKA:
IeHEANIOTUYECKUM, OJIN3HEIOBbIM, LUTOTCHETHYECKUH, OMOXMMHUYECKUN, MOJEKYISIpPHO-
reHeTndeckuii. COBpEMEHHOE OIPE/EICHNE T€HOTUIA: IOJIHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHME, B TOM 4ucie ¢ noMoulsio [111P-ananu3a. HacnenctBenHsle 3a0o0aeBaHus
4eJIoBeKa: TIeHHble O0Je3HH, OOJIE3HM C HACIEICTBEHHON IPEpaclooKeHHOCTBIO,
XpoMocoMHbIe 0Oone3Hu. ComaTtudyeckue U TeHepaTUBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[IpuHumnel  3710poBOro  o0paza JKU3HHM, JAMAarHOCTUKH, MNPOPWIAKTUKH M JICYCHUS
reHEeTHYeCKuX  Oosie3Hell.  Meauko-reHeTH4eckoe  KOHCYJIbTHUpOBaHHME.  3HAYCHHE
MEIUIMHCKOW TEHETUKH B IMPENOTBPALCHUM W JICYEHWHM TIE€HETHYECKHX 3a00JIeBaHMi
4eJI0BEKa

HpaKTI/I‘-ICCKOC 3aHATUC

No 8 «CocraBiieHue u aHaJIN3 POJTOCIOBHBIX YEJIOBEKA

Paszneu 6. DBoaronuoH

Has1 OHoJIOrus

(op}

Tema 6.1.
DBOJIIOIIMOHHAS
Teopus
U €€ MECTO
B Onosioruu

Conepkanrie yaeOHOro MaTepuana

[IpennochiIKu BO3HUKHOBEHHS SBOIOIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPHUSI U €€ MeCTO
B OWoOJIOTMU. BiwsSHWE SBONIOIMOHHON TEOPHHM HA pa3BUTHE OWOJOTHH WM JIPYTHX HayK.
CunerenbcTBa SBOMIONMH. [[aneoHTONOrHYECKHE: TTOCIEA0BATENHHOCTh MOSIBICHUS BHIOB B
MAJICOHTOJIOTUIECKOM JIETOITUCH, MEepeXxoaHble GopMbl. broreorpaduueckue: CXOICTBO U
paznuune dayH U GIop MATEPUKOB M OCTPOBOB. IMOPHOIOTHYECKHE: CXOACTBA M PA3IHUUS

OK-01, OK-02,
OK-04
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SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHEIC,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC Oprassbl, aTaBU3MBbI. MOHeKy.HHpHO-GI/IOXI/IMI/I‘-ICCKI/IGZ
CXOJICTBO MEXaHHM3MOB HACIICJICTBEHHOCTH ¥ OCHOBHBIX METa0OJIMYEeCKHUX MYyTeH Yy BcexX
JKHUBBIX OPraHu3MOB.

OBomonuonHass Teopuss Y. Jlapeuna. [IpennochUikn BO3HHKHOBEHHS JIAPBHHU3MA.
JIBIDKyIIEe CHUJIBl HBOJIONUHM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OTPaHUYECHHOCTH PECYPCOB, HEONpeNeiéHHAs M3MEHYHMBOCTh, O0OphOa 3a CyYIIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MukposBonronus

Copep:xanue yueOHOro MaTepuana

Cunrernueckas Teopust 3Boonuu (CTD) u €€ OCHOBHBIE TOJIOKEHUS. MUKPOIBOIIOIKS.
[Tomymnsanus Kak equHUIA BUJIA U 3BOIIOLUH.

JBwxkynme cuibl ((haKTOPBI)IBOIIONUH BHAOB B MpHpOJAe. MYTalMOHHBIA TNpouecc
KOMOMHATHBHAs M3MEHUYUBOCTh. llomynsuuoHHble BOJHBI U Jpeld reHoB. M3omsauus u
murpanus. EcrtecTBeHHBIE o0TOOp — HampaBistomuid (akrop sBomorun.  Dopmbl
€CTeCTBEHHOT0 0TOopa. IIpucmocoGiieHHOCTh OpraHu3MOB Kak pe3yjibTaT 3BOJIOLMUU.
[Ipumepsl npucnocobseHuit y opraHusmMoB. Apomopdo3bl W uavoagantauuu. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE (pOpMBI BUA00OPa30BaHus: Treorpaduueckoe,
9KOJIOTHUYECKOE

Tewma 6.3.
Maxkpo3Botonus

Copep:xanne yueOHOTo MaTepuana

Maxkpospomtorusi. DopMmbl IBOJMIOLMU:  (QUIETHYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napauenbHas. HeoOpaTuMocTh 3BONTIOIMHU

[TpakTueckoe 3aHsThe (Ha BRIOOP MpernoaBarels)

No 9 «CpaBHeHue BUIOB IO MOP(OIIOTHIECKOMY KPUTEPHUIOY
i «Onucanne Npucnoco0JIeHHOCTH OPTaHU3Ma U €€ OTHOCUTEIBLHOTO XapaKTepay

Pasjen 7. Bo3HuKHOBeHUE U pPa3BUTHE KU3HM HA 3emuie

Tema 7.1.
3apoxieHue
Y pa3BUTHE KU3HU

Copep:xanne yueOHOT0 MaTepuana

JloHay4Hble TPEACTaBICHUS O 3apOKICHHM XWU3HU. HayuHble TUMOTE3bl BO3ZHUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 W MaHCHepMus. XUMHUYecKasi dBOTIONUs. AOHOTeHHBIN CHUHTE3
OpPraHMYeCKUX BEIIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE MOATBEPKICHUE
XUMHAYECKOH HBONIIONMHA. HavanbHble dTambl Onosiormueckoil »omronmu. ['mmoreza PHK-
mupa. PopMupoBaHHe MEMOPaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKH U MX 3BOJIIONMA. DOPMUPOBAHUE OCHOBHBIX I'PYIIT KUBBIX OPTaHU3MOB.

OK-01, OK-02,
OK-04
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PazButue xu3Hu Ha 3emiie mo 3paMm u nepuojaM. Katapxei. Apxeiickas u nmpoTepo3oickas
opbl. Ilanmeo3oiickas spa u e€ mepuoabl: KeMOPHHUCKWH, OpPJOBUKCKHNA, CHUIYPUHCKHUH,
JICBOHCKUM, KaMEHHOYTOJIbHBIN, IepMCKU. Me3030lcKas 3pa U €€ MepuoJibl: TPUACOBBIM,
IOpCKU, MenoBou. KaitHo3oMckass 3pa W €€ Nepuoibl: IajJeOreHOBbI, HEOTCHOBBIN,
AHTPOMOTECHOBBIN.

Tema 7.2. Copepxanne yaeOHOro MaTepuana 2
Cucrema CuctemMa OpraHMYecKOro Mupa Kak OTpa)keHHe 3BostolMd. OCHOBHBIE CHCTEMaTHYeCKHe
OPraHMYECKOTO MMPA. | TPYIIbl OPraHW3MOB. XapakTEepUCTUKA KJIMMaTa M TE€0JIOTMYECKUX MporieccoB. OCHOBHbIE
[Tpoucxoxnenue 3Tanbl 3BOJIIOLMU PACTUTEIBHOIO M KMBOTHOTO Mupa. ApoMopho3bl y pacTeHudl u
YesioBeKa — KHUBOTHBIX. [losiBNIEHHE, paciBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.
aHTPOIIOTeHe3 OBosroLMsl  YeloBeKa. AHTPONOJOrMs Kak Hayka. Pa3Butue mpejacraBieHUBl O
IIPOUCXOXACHUN YeloBeKa. Meroabl u3ydeHHsl aHTpornoreHe3a. (CXoJCTBa U pasziuyuus
4eJIoBeKa U JKMBOTHbIX. CHCTEMaTHYeCKOe II0JIOKEHHE 4YelloBeKa. JIBuKyline Cuiibl
(pakTopel) anTpomoreneza. HacnencrBeHHas HM3MEHUYMBOCTP W €CTECTBEHHBIH OTOOP.
OOu1ecTBeHHBIN 00pa3 *KHU3HHU, U3TOTOBICHUE OPYIUI TPY/a, MBIIIJICHUE, peYb
Tema 7.3. Coneprxanne y4eOHOro MaTtepuasia 2
OcHoBHble cTaguu | OCHOBHBIE CTaJIMM M BETBH HBOJIIOLUHM YEJOBEKA: aBCTPAIONUTEKH, YeNoBEeK yMeIbIH,
OBOJIIOIMH YenoBeKka | YenoBek mpsaMoxoasmiui, YenoBek HeaHIepTadbCKui, YenoBEeK pa3yMHbII COBPEMEHHOTO
tuna. Haxonku uckomnaembIX OCTaHKOB, BpeMs CYIIECTBOBaHMS, 00JIaCTh PaclpOCTpaHEHHUS,
00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.
Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpONEOHIHAs (eBpas3uiickas), Herpo-
aBCTpaJoujHas (9KBaTOpHalibHAasl), MOHTOJIOMAHAs (a3uaTcKo-aMepuKaHckas). UYepTsl
MPUCIIOCOOJIEHHOCTH TPEJICTaBUTENEH YEIOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma
[IpakTnueckoe 3anatue (Ha BBIOOP NMpenoiaBaTes) 1
Ne 10 «Bpems 1 myTu pacceneHust yelloBeKa 10 MIaHeTe»
nin «IIprcrnoco0neHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM cpelibl. BiusiHue reorpaduyeckoit
cpeab! Ha MOPGOJIOTHIO U (PU3HMOJIOTHIO YEIOBEKa
Pa3nen 8. Opranu3Mel H OKpYy:Kaomas cpeaa 4 OK-01, OK-02,
Tema 8.1. | Coneprxanne yuebHOro MaTepuana 2 OK-04, OK-07
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Okosorus DKoJlorus Kak Hayka. 3a/laud U pa3ienbl 3K0JI0rMU. MeToibl SKOJIOTHYECKUX HCCIeI0OBAHUH.
Kak Hayka. Cpeapl | DKOJIOTMYECKOE MHPOBO33PEHHE COBPEMEHHOro 4denoBeka. Cpenbl OOMTaHUS OPraHU3MOB:
AKU3HU. BOJIHAs, HA3eMHO-BO3/yIlIHas, IIOYBEHHAas, BHYTPUOPTaHU3MEHHAs. OKOJIOTHYECKHE
DKOJIOTHYECKHUE dakropel. Krnaccudukamuss sKoIorudecKkux (akTOpoB: aOMOTHYECKUE, OWOTHYECKHUE U
(bakTopsl aHTpornoreHusle. JleifictBue 53KoJ0rMyecKuX (HaKTOpPOB Ha OpraHu3Mbl. AGMOTHYECKUE
(bakTopsl: CBET, TeMIeparypa, BiaxkHocTs. Doronepuoausm. [Ipucrnocobiaenus opranu3MoB
K JedcTBuI0 abuotuyeckux ¢aktopoB. buonormueckue purMmbl. buotuueckue (hakTophl.
Bunel OMOTHMYECKMX B3aUMOJICHCTBUM: KOHKYpPEHLMs, XulIHM4YecTBO. llapazutusm,
MYTYyaJu3M, KOMMEHCAIu3M (KBapTUPAHCTBO, HaXJICOHUYECTBO), aMEHCAIN3M, HEHTpaIu3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI IJs CYLIECTBOBAHMSI OPraHU3MOB B NPUPOIHBIX
co00I11IeECTBAX
Tema 8.2. Copepxanue yaeOHOro MaTepuaa 2
DKOJIOrH4ecKue DKOJIOTHYECKHE XapaKTepUCTUKH mnonymsiuud. OCHOBHBIE —IIOKA3aTelnM  IMOMYJISALUU:
XapaKTePUCTUKU YHUCJIEHHOCTb, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpauusd. JMHaMuka
HOMYJISILINN YHMCJIEHHOCTH NOMYJISILIMU U €€ peryIsiius
ITpakTHYeCcKOe 3aHsTHE 1
Ne 11 «IToncy€T NIOTHOCTH NOMYJISILUI pa3HBIX BUJIOB PACTECHHUI»
Pa3zgen 9. Coo0irecTBa M IK0J0rH4€CKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2 OK-04, OK-07
CooOmiectBa CooOmiectBo  opranu3smMoB  —  OuoneHo3.  CTpykTypsl ~ OHOLIEHO3a:  BUJOBafd,
OpPraHU3MOB, IIPOCTPaHCTBEHHas, Tpoduueckas (rnuiieBas). Buabl-noMuHanThl. CBsI3U B OHOLIEHO3E.
9KOCHCTEMBI Okosnorudeckre cuctemsl (3xocucreMsl). lloHstne 00 »sKocucTeMe U OHOreoLEeHO3e.
QOYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOIYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopot BelecTB M MOTOK 3HEPTUU B sKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKAa3aTeNM 3KOCHUCTEMBI: OHMoMacca,
MPOIYKIHS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OrMoMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIALHNs, pa3BuTHE. CyKIleCCHsI
Tema 9.2. Copepxanre yaeOHOro MaTepuaia 2
IIpuponusie IIpuponHble SKOCHUCTEMBI. ODKOCHCTEMBI peK U 03€p. ODKOCUCTEMA XBOWHOIO WM
9KOCHCTEMBI IIMPOKOJIUCTBEHHOTO  JIeca. AHTpPOIIOTE€HHBIE 9KOCUCTEMBI. ATpOIKOCHCTEMBI.

YpboskocucteMbl. buonornueckoe u  XO3SHCTBEHHOE 3HAYEHHE arpodKOCHUCTEM H
ypboskocucreM. buopazHooOpazue kak (akrop ycTolunmBocTH dKocucTteM. CoxpaHeHHE
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OHMOJIOrMYecKOoro pa3Hoobpasus Ha 3emiie

Tema 9.3.
buocdepa —
rio0aiabHas

JKOCHCTEMA 3eMIIn

Conepkanue y4eOHOro MaTepuania

VYuenue B. U. Bepnajackoro o 6uochepe. ['panuiipl, coctaB U cTpykTypa 6uochepsl. Kupoe
BemectBO M ero ¢Qynkmuu. OcobenHoct OHocepbl Kak TI00aTbHOW 3KOCHUCTEMBL.
Jlunamuueckoe paBHOBecMe M oOpaTHas cBsizb B Omocepe. KpyroBoporsl Beliects u
OMOTCOXMMHUYECKHE IHKIBI 3JIEMEHTOB (yriaepojaa, aszoTa). 30HaIbHOCTH OHOCHEpHI.
OcHoBHbIE OMOMBI CYIITU

Tema 9.4. IIpodeccuonaibHO OpHMEHTHPOBAHHOE coAep:KaHHe (coep:KaHHe MPHKJIATHOIO
Binusiaue MOYJIs1)
AQHTPOIIOTEHHBIX YenoseuecTBOo B Onocepe 3emin. AHTpororeHHble n3MeHeHust B Onocdepe. [mobansHbIe
(bakTopoB Ha sKosioruueckue mnpodaembl. CocylecTBOBaHHE NpUPOAbI M uenoBedecTBa. CoxpaHeHHe
6uochepy OuopazHoOOpa3nsi Kak OCHOBa ycTOMYMBOCTH Ouocdepsl. OCHOBa pPalMOHATBHOTO
yIpaBJIEeHUs] MPUPOJHBIMU pecypcaMM U HX HcCHoib3oBaHue. JlocTxkeHus OuOIOTHMH U
OXpaHa MPUPOJIBI
[TpakTrueckoe 3ansTHe (Ha BEIOOD MperogaBaTeis)
Ne 12 «OTx0a6! TPONU3BOACTBAY
N «DKOJIOTHYECKUE aCTIEKTHI TPOPECCHOHATBHON eI TETHHOCTH
i «[Ipopunakrtruka npodeccnoHaIbHbIX 3a00JeBaHUN»
i «BrmsiHUe TPON3BOICTBEHHBIX (DAKTOPOB HA OPTaHU3M YEIOBEKA
Tema 9.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coAepxkaHUe (CoAepKaHHE MPHKJIATHOIO
Bimstnue conranbHO- | MOAYJIsA)
9KOJIOTUYECKUX 3110poBbE U €ro cocTapistonie. PakTopbl, MOJOKUTEIBHO U OTPUIATENBHO BIUSIOLINE Ha

($bakToOpoB Ha
3J0POBBE YETIOBEKA

opranu3Mm 4enoBeka. [IpoOirema TEXHOT€HHBIX BO3ACHCTBUI Ha 3J0pOBhE YeJIOBEKa
(97eKTpOMarHUTHBIE TMOJIs, OBITOBAs XHMHSA, W30BITOYHBIC WIYMBbI, pagualnus © T.IL.).
AnanTanus opraHM3ma 4ejoBeka K (¢akTopaMm OKpykatomed cpeabl. IIpuHnumet
¢dbopmupoBaHus 310poBhecOeperaromniero noseaeHus. Puzndeckas aKTUBHOCTh M 3/J0POBBE.
BbrnoxnMmnueckue acrekThl palOHaJIbHOI'O NUTAHUA

JlaGopaTopHbIe 3aHATHS

Ne 3 «YmcTBeHHas paboTOCIOCOOHOCTHY

i «BrnusHue abuotndyeckux (akTopoB Ha YEJIOBEKa» (B KaUeCTBE TPUITEPOB, CHUIKAIOIINX
paboTOCIOCOOHOCTh,  MCHOJB30BATh  YCIOBUS ~ OCYLIECTBICHHS  MPO(pEecCHOHATbHON
JEATENLHOCTH: IIIyM, TEMIIepaTypa, pu3ndeckas Harpys3ka u T.J1.)
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Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOT UM

Tema 10.1.

Copep:xanue yueOHOro MaTepuana

Cenexuus
KaK HayKa U MpoIiece

Cenekiusi Kak Hayka W Ipoliecc. 3apoKIeHHe CeNeKInu U gomectukauus. Yuenue H. U.
BaBunioBa 0 meHTpax MHOrooOpasus M IPOUCXOXKIEHUS KYJIbTYpHBIX pacTeHuid. LIeHTpsI
MPOUCXOKACHUA AJOMAIIHUX KHBOTHBIX. COpT, mopoJa, mTaMM. COBpeMeHHBIe MECTOAbI
cesiekinu. MaccoBblil U WHIUBUAYAIbHBIA OTOOPHI B CENEKIMH PACTEHUNW M >KUBOTHBIX.
Ouenka »KcTephepa. bIUM3KOpOACTBEHHOE CKpelIuBaHue — HHOpuUauHT. Yucras JTUHUS.
CkpeuBanue 4YHCTBIX JuHUK. [‘erepo3uc, wunu rubpuanas cwia. HepoacTBeHHOE
ckpeuiBanue — ayropuauHr. Otmanéunas rudpuamzanus u e€ ycnexu. VICKyccTBEHHBIN
MyTareHe3 M MOJIy4eHHE MOJUIIONI0B. JlOCTHKEHUS CENeKLMH PACTeHUU, KUBOTHBIX WU
MHUKPOOPraHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOT U

buorexHonorust kKak oOTpaciib NPOU3BOACTBA. ['€HHas WHXKEHepusa. OTanbl CO3LAHMS
pexomOunanTHOU JIHK u Tpancrennbix opranusmoB. Kierounas nmxenepus. Kierounsie
KYJIBTYPBI. MuKpoKiI0HaIbHOE pa3MHOKEHUE pacTeHUH. Knonuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE U ITHUYECKHE
npo6aembl. 'MO — reHeTH4ecKr MOAM(PUIMPOBAHHBIE OPraHU3MBbI

Tema 10.3.
buorexnonorun
B )KM3HU U podeccuu

IIpodeccuonaibHO  OpHEHTHPOBAHHOE coAep:KaHHe (COolep:KaHue
MO/LYJIst)

MNPUKJIAAHOTO

OCHOBHbIE HaNpaBJIEHUs] COBPEMEHHON OMOTEXHOIOTUH B MPOHECCHOHATBHON AEATEIbHOCTH
4eJI0BEKA. MeTtoel OMOTEXHOJIOTHH. OOBeKTHI OMOTEXHOJIOTHH. Otuka
OHMOTEXHOJIIOTHYECKNX M T€HETHYECKHUX OKCIICPUMCHTOB. HpaBI/ma IIOMCKa MW aHaJInu3a
OMO0dKOJIOTMYECKOH MH(POPMALMUU3 Pa3IMYHbIX UCTOYHMKOB (HaydHas M y4yeOHO-HaydHas
JUTepaTypa, cpeAcTBa MaccoBoi nHpopmanuu, cetb HTEpHET U npyrue)

[IpakTHueckoe 3aHsTHE

Ne 13 Keiicol Ha aHanmu3 UHGOPMAIIMM O HAYYHBIX JTOCTHIKEHHUSAX B OOJACTH T€HETHUYECKUX
TEXHOJIOTUH, KJIETOUYHOM MHXKEHEPUH, TUIIEBBIX OMOTEXHOJIOTHI.

Ne 14 3ammra kelica: mpencTaBieHHE pe3yJIbTATOB pEIIEHUS KEeHCOB (BBICTYIJICHHE C
MIPE3CHTAINECH )

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

Pasznea 11. Pemienne K

eiiCcOB B 00J1aCTH OMOTEXHOJIOT Ml

SN

Tema 11.1.
buorexHonoruun
U TEXHUYECKUE

IIpojeccuoHaIbHO OPHEHTHPOBAHHOE
MO/1YJIfA)

cojep:kaHue (Coaepi:KaHWe MPHUKJIATHOTO

PazButue OMOTEXHOJIOTHII € TPUMEHEHHEM TEXHMYECKHX CcHcTeM (OMOMH)KeHepus,

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

OouonHdopmatuka, OMOHMKA) M HX INPUMEHEHHE B JKU3HU YEJIOBEKa, MOMCK M aHaJIU3
uHbOpMAMKM M3 PpaA3IMYHBIX HCTOYHMKOB (HayyHas M y4yeOHO-HaydHas JUTepaTypa,
cpeAcTBa MaccoBor MHpOpMaluy, ceTb IHTEepHeT U Apyrue)

[IpakTrueckue 3aHsATHS 2
No 15 Keiicel Ha aHanu3 wHOpMAMM O pPa3BUTUHM OUOTEXHOJOTHHA C TPUMEHEHHUEM
TEXHUUYECKUX CUCTEM (110 MUHU-TPYIIIIaM).
No 16 3ammra keiica: mpeacTaBlieHUE pe3yJIbTaTOB pEIICHUS KEWCOB (BBICTYIICHUE C
MIPE3CHTAINECH )
IIpomexyTounas arrectauus B popme nuddepeHmpoBaHHbIi 3auera (3a4eT ¢ oleHkon), | cemectp 2
72

Bcero:
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3 YCJIIOBUA PEAJIM3ALIUU ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOI'O YYEBHOI'O IPEJMETA
OVIIL.08 «<BUOJIOT'USI»

3.1. lna peanu3anuu NPOrpaMMbl y4eOHOIO NpeaMeTa HOJKHbI OBITh
NpeayCMOTPEHBI CJIeyIlHe CllenralbHble OMeIeHUs:

Kaouner CCTCCTBCHHOHAYYHBIX JUCTTUITIINH JJIA JCKITMOHHBIX 141

OPAKTHUECKUX 3aHITUHI

- CTOJI YYeHUYEeCKuM — 16 miT.;

- CTYJI YYCHUYECKUH — 32 MIT.;

- TOCKa MarHUTHO-MapKepHas;

- CTOJI YUMTEIIA C AIUKAMU JIJIs1 XpaHEHUS;

- KpecJo yYUTels;

- WKad A5 XpaHeHHus y4eOHbIX OCOOUIT;

- IEMOHCTPAIIMOHHBIN 3KpaH (IIPOEKTOP, IKPaH);

- KOMITBIOTEP yUHTENs ¢ nepudepueil ¢ MmoakIoueHneM K cetu MHTepHeT
(mpouieccop ¢ 6azomoit wactotor 3,7 I'Tm, xommuectBo smep- 4; O3V - 8I6;
HakoruTeslb SSD ¢ oObemoM - 25610, ¢ NHIEH3WOHHBIM M CBOOOIHO
pacnpocTpaHsIeMbIM MPOTPAMMHBIM 00€CIICUEHUEM, B TOM YHCJIE OTCUYESCTBEHHOTO
IIPOU3BOJICTBA);

- yueOHbIEC HaTJISIIHbIC TOCOOUS (TaOIMIIbI, TIJIAKATHI);

- TEMAaTUYECKHE MANKU JUIAKTUIECKUX MaTepUaJIOB;

- KOMIUIEKT Y4eOHO-METOAMUECKON JOKyMEHTAITUH;

- KOMIUIEKT Y4eOHUKOB (Y4EOHBIX TTOCOOUH).

3.2. HupopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl

Jlns  peanuzaiuu  NpOrpamMMbl  JUCHUIUIMHBL  OMOIMOTEYHBIN  (POHI
00pa30BaTEeNbHON OpraHW3allii JOJHKCH MMETh IeYaTHBIE W/WIM DJIEKTPOHHBIC
y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
HaJIMYKMH), JOMYIICHHBIC K HMCIOJb30BaHUIO TPH pean3allid 00pa30BaTEIbHBIX
nporpaMM CpeaHero mpodecCHOHaIbHOrO0 00pa3oBaHUs, pealu3yeMbIX Ha Oase

OCHOBHOTO 00111eT0 00pa3oBaHuUs.
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[Ipu  peanuzammm  mporpaMmbl  y4eOHOTO  TIpPEeAMETa  BO3MOXKHO
WCITOJIb30BAHUE DJIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, MJOMYIICHHBIX K
UCTIONIb30BaHUIO TIPH pPealu3allii 00pa30BaTeIbHBIX MPOTPAMM CPEIHETO OOIIETOo
oOpa3oBaHMs.

3.2.1. OcHOBHBIE TEYATHLIE H3IAHUSA

1. buonorus. 10-11 xmacc (yrayOJieHHBIM YypOBEHB): Y4YEOHHK s
cpennero obmiero oopazosanus / B. H. Spwirun [u ap.]; mox obmiei penakmnueit B.
H. Speiruna. — 2-e uzn. — Mocksa: UznarensctBo FOpaiit, 2022.

3.2.2. OcHOBHBIE YJICKTPOHHbIC U31AHUS

1. Epemuenko, O. 3. buosorus: yuenue o ouochepe: yuedbHoe nocoome
JUTst cpeqHero npodeccuonansHoro odpaszosanus / O. 3. Epemuenko. — 3-e usf.,
nepepad. u non. — Mocksa: U3aarensctBo FOpaiit, 2022. — 236 c.

2. O6yxosB, /JI. K. buonorus: kieTku U TKaHU: ydeOHOE mocoOue s
cpeaero npodeccuonanpHoro oopaszosanus / JI. K. Ooyxos, B. H. Kupunenkora.
— 3-e u31., mepepad. u gom. — Mocksa: M3natenscTBo FOpaiit, 2022. — 358 c.

3. buonorus: yueOHUK ¥ IPaAKTUKYM JJIsI CPETHEr0 MPodhecCuOHaTIBLHOTO
obpazosanust / B. H. fpeirun [u ap.]; mox penakiueit B. H. fApeiruna. — 2-e uzg.
— Mocksa: U3parensctBo FOpaiit, 2022. — 378 c.

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. DnexkTpoHHas 6ubnMoTeuHas cucrema «Jlanb» [DNeKTpoHHBIN pecypc| —
Pesxum noctyna: https://e.lanbook.com

2. DnektpoHHas oOpaszoBarenpHas miaatgopma «HOpailTy [DIeKTpOHHBIHI
pecypc] — Pexxum nocryma: https://urait.ru

3. www.fcior.edu.ru [DenepanbHblii  1eHTp — WHGOPMAIMOHHO-
oOpa3zoBarenbHbIX pecypcoB OLIOP].

4. www.digital-edu.ru [CnpaBounuk obpa3oBaTenbHBIX pecypcoB «Ilopran
1 poBOTO 0OpPa30BAHUMY |.

5. www.window.edu.ru [EaumHoe oOKHO pgocTynma K oOpa3oBaTelbHBIM

pecypcam Poccuiickoit @enepaiuu].
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6. Enunas xosutekius nudpoBbIX 00pa3oBaTelbHBIX pecypcoB. — Pexum

nocryma: http://school-collection.edu.ru

7. KM-mkona. — Pesxxum poctymna: http://www.km-school.ru/

8. [lnmardopma AKnacc — Pexnm nocrtyna: http://www.yaklass.ru/

Q. Poccuiickass ~ 3nekTpoHHas mkona —  Pexum  gocryna:
http://www.resh.edu.ru/

10. ®UITH (BIIP 11 xnacc) — Pexxum gocryma: http://www.fipi.ru/
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4  KOHTPOJIb U OEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOI'O YYEBHOI'O IPEJMETA
OVIIL.08 «bUOJIOI'USD»

KoHTpoJib M oOLEHKa pe3ylbTaTOB OCBOCHHUS 00I1€00pa30BaTEIbHOTO

y4eOHOTO TpeaMeTa pacKpBIBAIOTCS —Uepes

JUCHUIUIMHAPHBIE  PE3YyJIbTATHI,

HaIIpaBJICHHBIC Ha q)OpMI/IpOBaHI/IC O6HII/IX KOMHCTGHHI/Iﬁ I10 pasaciiaM U TCMaM

cojiepKaHusl y4eOHOTO MaTepurania.

Oob6masi/mpodeccnoHabHasA

KOMIIETCHII A

Pa3zpgen/Tema

THun oeHoOYHbIX

MeponpusTHus

OK 01. Beibupats criocoObt
penieHus 3a1a4
npoeCCUuOHATBLHON
NESITeIbHOCTH TPUMEHUTEIIHHO

K pa3JIMYHbIM KOHTCKCTaM

Temer 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,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxeHue o Bonpocam
JEKUIUU

Pazpabotka rinoccapus
3alnojHEHUEe  CPaBHUTEIBHBIX
TabInI

TectupoBanue

YCTHBIN onpoc

@pOHTaIBHBIN OIIPOC
OnenuBaemast TUCKYCCHS
[IpencraBinenue pe3ynbTaTOB
NPAaKTUYECKUX paboT
Brimmonnenue 3aJaHul

MIPOMEKYTOYHOM aTTECTALNKU

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKa, aHAIHM3a

U MHTEPIIPETaIluu
uH(popMaluuy,

¥ MTHPOPMAIMOHHBIE
TEXHOJIOTHH JIJIsI BBITOJIHEHUS
3a1a4 npodeccuoHaIbHOM

JCATCIIBHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

41-43, 5.1-54, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5I1-o/c, 10.1,

10.2, 10.31I-0/c, 11.111-0/c

OnenuBaemast TUCKYCCHS 11O
BOIPOCAM JIEKLIUU
Beimonnenue u 3ammra
1a00paTOPHBIX padoT
[IpencraBinenue pe3ynbTaTOB
MPAaKTUYECKUX paboT
[TpencraBieHne yCTHBIX
COOOIIIEHUH ¢ Mpe3eHTalueH,
MOJITOTOBJICHHBIX T10 TIEPEYHIO

WCTOYHHUKOB,

PCKOMCHAOBAaHHBIX
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npenoaaBaTciicM

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B KOJJICKTHUBE U

KOMaHIC

Temrer 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,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cyxeHue 1mo Borpocam
JCKLUH
[IpencraBiieHne  pe3ysbTAaTOB
NPaKTUYECKUX paboT

@pOHTaIBHBIN OIIPOC

OK 07. ConelicTBOBaThL
COXPaHEHHUIO OKpYKaroliei
CpeIIbI, PECYpPCOCOCPEKCHHIIO,
MIPUMEHSITh 3HAHUS

00 U3MEHEHNH KIINMATa,
IPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
efcTBOBAaThH

B ‘Ipe3BLI‘laI>iHHX CUTyalusiax

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

41-4.3, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cy»xaeHue 1o Borpocam
JEKIHH

Pa3paborka rioccapus
3anoyHeHHEe  CPaBHUTEIbHBIX
TadJIMIL
TectupoBanue
VYerHbli onpoc
[IpencraBieHue pe3ysbTaToOB
IPAaKTUYECKUX paboT
OuenuBaemas 1UCKycCUs
@pPOHTAIBHBIN ONPOC

Brinonnenue 3agaHui

HpOMe)KYTOqHOﬁ aTTeCTallnuun
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