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1. O0mas xapakTepucTHKa pado4yeil mporpaMmal 0011e00pa3oBaTebHON TUCHUIIJIMHBI

«buojgornsa»

1.1. MecTo IMCHMIVIMHBI B CTPYKTYpe o0pa3oBaTtesbHoil nporpammsl CIIO:

O61eoOpazoBaTenbHas qucuIuinHa «bruonorusy spnsercs 00s13aTeNbHOM 4acThIO
00111e00pa30BaTEIPHOTO MHKJIAa 00pa30BaTeIbHON MporpaMMbl B cooTBeTcTBUM ¢ PI'OC
CIIO no mpogeccuu 43.01.09 «IloBap, kKonauTep».

1.2. lean u nu1aHupyemble pe3yabTaThl 0CBOCHUS JUCHHUIINHBI:
1.2.1. Heab aucuuniuHbl

Coneprkanue mporpamMmbl 00111€00pazoBaTeIbHON AUCHUILTUHBI «brosiorusy HanpaBieHo
Ha JIOCTWXKEHHME pe3yJbTaTOB €€ M3ydeHus B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC COO c
yuetoM mnpodeccuonansuoit HampapieHHocTd PI'OC CIIO. lLlens u3ydyeHHs IUCHUTLTAHBI
«buonorus» Ha 0a30BOM YpOBHE — OBJIAJCHHE OOYYAIOIIUMHCS 3HAHUSMH O CTPYKTYPHO-
(YHKLIHMOHAJIBHOM OpraHM3allMM >KHUBBIX CHUCTEM pa3HOrO paHra M MpHOOpeTeHHue yMEHUi
UCIOJIb30BaTh 3TU 3HAHMS JUI IPAMOTHBIX JIeHICTBUN B OTHOLIEHUH O0BEKTOB )KMBOM MPUPOIBI U
peLIeHUs Pa3INYHbIX KU3HEHHBIX MPOOIIEM.
Jloctuxenue 1enu u3ydeHus: AUCUUIUIMHBL «buonorus» Ha 6a30BOM ypoBHE oOecreunBaeTcs
pEILIEHUEM CIIENYIOIUX 3a1au:
o OCBOCHHME OOYYAIOUIMMHCSA CHUCTEMbl 3HAHUM O OHOJOTMYECKUX TEOpHUAX, YUEHUSX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpPaBUJIAX, CIY)KalIMX OCHOBOH g (hOpMUpPOBaHMS
IIPEICTaBICHUN 0 €CTECTBEHHO-HAYYHOI KapTUHE MUpa,
0 METOoJlax Hay4HOI'O MO3HAHHUSA, CTPOEHHHM, MHOTOOOpa3HH U OCOOEHHOCTSX >KMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHM3alliM, BbIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEJOBAaHUSIX B
OMOJIOTHH;
o ¢dbopmupoBaHue y o0yyaromuxcs IIO3HABATENbHBIX, MHTEJJIEKTYaJIbHBIX
U TBOPYECKMX CIOCOOHOCTEH B Tpolecce aHalu3a JaHHBIX O TYTAX pPa3BUTHUSA
B OMOJIOTMH HAay4YHBIX B3IJIAOB, UACH U MOAXO0J0B K U3yUEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aIuy;
o CTaHOBJIEHHE Yy OOydYarommxcs oOmed KyJnbTypbl, (YHKIHMOHAIBHOW I'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIEr0 MUpPA >KUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJTYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;
. dopmupoBaHue y OOy4arolMXcs YMEHMH WIUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX
3HAHUW B TPAKTUYECKOW MAEATEIbHOCTH YEJIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIHMLHHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

® BOCIIUTAaHHUEC Y6G}KI[éHHOCTI/I B BO3MOKHOCTH ITO3HAHUS YSJIOBEKOM JKHUBOM



MPUPOJIBI, HEOOXOJUMOCTH OEPEKHOIO OTHOLIEHUS K HEH, COOMIO/IEHUSI 3TUYECKUX HOPM IpHU
IMPOBCACHNU 6I/IOJIOI‘I/I‘-IGCKI/IX HCCHCHOBaHHﬁ;

° OCO3HaHHUEC LICHHOCTHU OMOJIOTHYECKUX 3HAHUM AJI1 TOBBINICHUS YPOBHA 9KOJIOTUYCSCKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

. NpPUMEHEHHE TMPUOOPETEHHBIX 3HAHMM W yMEHHM B  TMOBCEAHEBHOW  JKHU3HU
JUIl OLUEHKH IIOCIEICTBUM CBOEM JEATEIBHOCTH IO OTHOILICHUIO K OKPYXarollel Ccpeae,

COOCTBEHHOMY 3/IOPOBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEp MTPOPUITAKTUKH 3a00JICBaHHA.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOeHHSI 0011e00pa30BATEIbHOM IMCUMILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO un Ha ocHoBe ®T'OC COO

Ob6mue xomnerenuuu (nanee — OK) u npodeccuonanbubie komnerenuu (ganee — [1K) ®I'OC
CIIO B COOTHECEHHH c JTUYHOCTHBIMH, MeTanpeaMEeTHBIMU
U TpeAMETHBIMH  pe3yibTaramMu  oOy4yeHuss Oa3oBoro ypoBHsS (mamee —  IIPO)

®OI'OC COO npencrapiieHbl B TAOJIHIIE:



Kon u I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCIHUILIUHBI

HAUMeHOBaHHe

‘l’OPM“PyeM“uX Oo6mme! JMcuunIMHapHbie?

KOMIIeTeHII U
OK O01. BeiOuparp | JIudHOCTHBIE pe3yJbTaThl JOJKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHMK O MECTE€ U POJIM OHMOJIOTHH
CHOCOOBl  pemIeHUus | TPYAOBOTO BOCIIUTAHUS: B CHUCTEME HAY4YHOTO 3HaHUS; (YHKIMOHAIBHOH TPaMOTHOCTH
3a1au - TOTOBHOCTb K TpPYAY, OCO3HAaHWE IIEHHOCTU MAacTEpPCTBA, | YeJIOBEKa JUIsl pEHICHUS )KU3HEHHBIX TPOOJIEM.
npodecCHOHATIBPHON | TpyAomooue; [1P6 2. CdopMupOBaHHOCTb YMEHHSI PacKpbIBaTh COJEp’KaHUE
e TEIbHOCTH - TOTOBHOCTh K AKTUBHOH JAEATETHbHOCTH TEXHOJOTMUYECKOH | OCHOBOIIONATAIOUIMX OWOJIIOTUYECKUX TEPMUHOB U  TOHSITHIA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CHOCOOHOCTb | KM3Hb, KIJIETKA, TKaHb, OpraH, OPraHu3M, BHJ, TOIMYJIALHNS,
K pa3IMYHbIM | HHULUUPOBATH, IJIAHUPOBATh U CAMOCTOATEIHHO BBIIOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKyIO JeSITeIbHOCTD; U TpeBpallleHue DSHEeprum), Tromeocra3 (camoperyssuus),

- HWHTEpeC K pasimmuHbiM chepam npodeccruoHanIbHON
JIeSITCIIEHOCTH.

MetanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:
OBnajiecHWe YHUBEPCAIbHBIMU YICOHBIME ITO3HABATEIIBHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENFHO (OPMYJIHUPOBATh U AKTyaIU3HPOBATh
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM NPHU3HAK WM OCHOBAHMS
JUTISL CpaBHEHUS, KilacCu(UKAIMy U 0000IIECHHMS;

- ONIPEACIIATH LIeNIN AeATENbHOCTH, 33/1aBaTh TapaMeTPhI

Y KPUTEPHUU UX TOCTHKCHHUS;

- BBIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B paCCMaTPUBAEMBIX SBICHUSX;

O6uocuHTe3 Oelika, CTPYKTypHas OpraHM3alUsl >KUBBIX CHCTEM,
JUCKPETHOCT, caMOperyJIsius, CaMOBOCIIPOU3BE/ICHNE
(penponykuus), HACJIe/ICTBEHHOCTb, U3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aLIUs.

I1P6 3. CdhopMUpOBaHHOCTb YMEHHS PACKPBIBATH COJEpIKAaHHUE

OCHOBOIIOJIATAIOIINX ~ OMOJOTUYECKMX TEOPUH W THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTAallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOKACHUS )KU3HU U YETIOBEKA.

I1P6 4, CdopmupoBaHHOCTH YMEHUSA pacKpbIBaTh

OCHOBOIIOJIATalOIINe OMOTOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Menpgens, T. Moprana, H.W. Basunosa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux TPUMEHUMOCTH K >KUBBIM
CUCTEMaM.

ITP6 5. TlpuoOpereHne OmbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIh3YEMBIX B OMOJIOTHH: HAOIIOICHUS




- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE PE3yJIbTaTOB
MOCJICACTBUI NCATCIbHOCTH;
0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIHLCKON

U TPOCKTHOM JEATEIBbHOCTH, HaBBIKAMH pa3pelieHus
npo0Jem;

- BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3U

U aKTyaJIM3UPOBATh 33]1a4y, BBIIBUTATH TUTIOTE3Y

€e pelIeHMs, HAXOIUTh apryMEeHTbl s JO0Ka3aTelbCTBa
CBOMIX YTBEPXKICHHM, 3a/JaBaTh IMapaMeTpbl M KPUTCPUHU
pEIICHUS;

- AHAJIM3WPOBAThH IIOJIYYCHHBIE B XOJE pCIICHUS 3aJauu
pe3yNbTaThl, KPUTUYECKH OLIEHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh IUIaH PEHICHUS MPOOIEMBI C YYETOM aHAIN3a
UMEIONUXCS MAaTEPUATBHBIX M HEMaTEPHAIILHBIX PECypPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- yMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
oOuacrei;

- BBIJIBUTAaTH HOBBIE HJIEM,
MOJIXO/IBI U PEIICHUS

JACATCIIBHOCTb, OICHHBATH
neisiM, OLCHUBATh  PHUCKHU

npeajaratb OpUTrHHAJIbHBIC

Y OIMCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBICHUI; OpraHU3aIluu
U TPOBEACHUS OHOJOTMYECKOr0 JKCIHEPUMEHTA, BbIIBUKCHUS
TUTOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAYy HCCIIETyEeMBIMU
BEJIMYMHAMU, 00BsICHEHUS MOJTy4YEeHHBIX pe3yJbTaToB
u  (GOpPMYyJIIMPOBAHHS BHIBOJIOB C HCIIOJIB30BAHMEM HAYYHBIX
NOHATUM, TEOPUH U 3aKOHOB.

I[MIP6 6. ChopMHUPOBAHHOCTH YMEHHS BBIICNIATH CYIICCTBEHHBIC
OpU3HAKM  BHUPYCOB, KJIETOK  MPOKApHUOT W  DYKapHuoT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB,
OHOreoIeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIICCTB W TIPEBpAIICHHUS JHEPrUM B KIETKe, (OTOCUHTE3a,
IUTACTUYECKOTO ¥ YHEPTeTHUECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Meio3a,  OIUIOJOTBOPCHHSI,  Pa3BUTHSI W Pa3MHOKEHUS,
WHIUBUTyaJIbHOTO Pa3BUTHsS OpraHu3Ma (OHTOreHe3a), 00phObI 3a
CYLIECTBOBaHHME, €CTECTBEHHOTO0 OTOOpa, BUA000pa30BaHMUS,
IMPUCIIOCOOTIEHHOCTH OPraHU3MOB K Cpele OOWTaHMs, BIUSHUS
KOMIIOHCHTOB IKOCHCTEM, AHTPOTIOTEHHBIX W3MCHCHUI
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KPYTroBOpOTa BEIIECTB U MPEBpAIeHIE SHEPTUU B buocdepe.

I[IP6 7. CdopMUPOBAHHOCTb YMEHHUSI NPUMEHSATH IOJY4YEHHbIE
3HaHUS i1 OOBSICHEHHUS OMONOTHYECKUX MPOIECCOB U SIBJICHMUIA,
JUTS IPUHATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C LleNblo obecnieueHus 0€30MacCHOCTH CBOETO 3/10POBbsI U 3/I0POBbS
OKPY’KaIOIIMX JIFOJEH, COOJIIOJCHUS 370pOBOTO o0Opasa KU3HH,
HOpPM TPaMOTHOTO TOBEJCHHS B OKPY KaIOIIeH MPUPOIHON cpee;
MMOHMMAaHUEe  HEOOXOJWMOCTH  HCIIOJIb30BAHUS  JTOCTHIKECHUI
COBPEMEHHOW OHOJOTHH U OMOTEXHOJOTHH ISl pallOHAIBHOTO
MIPUPOIOTIONBE30BAHUS.

I[MP6 8. CdopmupoBaHHOCTH YMEHHUS pelIaTh OHOIOTUYECKUE
3aJ1a4y¥, COCTABIISATh TCHOTUITMYCCKHE CXEMbI CKPEIIIMBAHUS

JUIS. pa3HBIX THIIOB HACTEJOBaHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBJIATh CXEMBI TIEPEHOCA BEIIECTB U DHEPTHH B IKOCHCTEMAX
(Lernu nMUTaHUs, MUIIEBBIE CETH).




I[MIP6 9. CdopMupOBaHHOCTH YMEHHH KPUTHYECKH OIEHUBATH
UHPOPMALIMI0  OHMOJIOTUYECKOT0  COJEPKaHMs, BKJIFOYAOLIYIO
IICEBJJOHAYYHbIE 3HAHUSA M3 PA3IMYHbIX HCTOYHHMKOB (CpencTBa
MaccoBod HMH(OpPMaLUKM, HAy4YHO-NOMYJISIPHBIE MaTepUallbl);
HUHTEPIPETUPOBATH TUYECKUE ACIIEKTBI COBPEMEHHBIX
UCCIEeIOBaHUH B OWOJIOTMM, MeAMLUHE, OHOTEXHOJOIUH;
paccmarpuBaTh  IJIOOANBHBIE  JKOJOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (OpMUPOBaTH IO OTHOIIEHUIO K HUM
COOCTBEHHYIO TIO3HIIHIO.

I1P6 10. ChopmMupOBaHHOCTh yYMEHUH co37aBaTh COOCTBEHHBIE
INUCbMEHHBIE M YCTHbIE COOOIIEHMS Ha OCHOBE OMOJIOIMUYECKOMN
UHPOpPMALIMM M3  HECKOJBKUMX  HMCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN amnmnapar 0MoJ0ruu

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpelacTBa  IIOMCKa,
aHanmu3a

U UHTEPIpETanuu
UHpOpMaLUu

U MH(POpPMAIMOHHbIE
TEXHOJIOTHH JUIst
BBIMIOJTHEHUST  3a/1a4
npodeccuoHaIbHON
JeSITEIbHOCTH

JInuHOCTHBIE pE3yJibTaThl [JOJDKHBI OTpa)XkaTb B YAaCTH:
[EHHOCTH HAYYHOTO ITO3HAHHS:

-c(hOpMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH W OOIIECTBEHHOMN
IOPaKTUKH,  OCHOBAaHHOIO  Ha  JManore  KyJjabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MIOJIMKYJIbTYPHOM MHDE.

MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OBnajieHne YHUBEPCAIbHBIMU yUYeOHBIMU MO3HABATENbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmarmei:

- BJlaJeTh  HaBBIKAMU  TMOJYy4YeHHs]  HHPOpMAIUU
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEJIbHO
OCYUIECTBIIATh MIOKCK, aHaJIn3, CUCTEMATH3ALNIO

U MHTEPIPETALNI0 WHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
MpeJICTaBICHMUS;

- OLIGHUBATh JOCTOBEPHOCTb, JIETMTUMHOCTh WH(OpPMAINH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIIbHO-3THYECKUM HOpMaM

I1P6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POITU OUOIOTHH

B CHCTEME HAy4YHOTO 3HaHWs, (YHKIMOHAIBHOH TPaMOTHOCTHU
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX MTPOo0JIeM.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS HPUMEHSTH IOJTYYEHHbIE
3HaHUS U1 OObSICHEHUs] OMOJIOIMYECKHX IMPOLECCOB U SIBICHUH,
JUISL IPUHSATHS IPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

C LleNblo obecrieueHust 0€30MacCHOCTH CBOETO 3/I0POBbsI U 37I0POBbS
OKPY’KaIOIIMX JIIOJEH, COOMIONCHHS 370pOBOTO O0pa3a >KU3HU,
HOpPM T'PaMOTHOTO IOBEJCHMS B OKPY’KAIOLIEH MPUPOJHON CpEAE;
MMOHUMaHUE€  HEOOXOJMMOCTH  HCIIOJIb30BAHUS  JTOCTHXKEHUI
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTUH Ui palMOHAJILHOTO
MIPUPOIONOIB30BaHUS.

I1P6 10. CpopmMupOBaHHOCTh YMEHHWH co37aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOM
uHboOpMalUM M3  HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
WCIIOJIb30BaTh MOHATUIHBIN amnmnapar 6MoJ0oruu

OK 04. DddexTrBHO
B3alMOJIEICTBOBATE
U paboTath

JIMYHOCTHBIE pe3yJibTaTbl HOJUKHBI OTpPA’XaTb B YaCTH:
OCHHOCTH HAYYHOro TIIO3HAaHHWA: OCO3HAHUC [LICHHOCTHU
HaquOﬁ JACATCIIBHOCTH, I'OTOBHOCTb OCYHICCTBJIATDH

I1PG 5. IlpuobpeTeHne ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
Hay4YHOTO TMO3HAHUS, UCIIOJIb3yEMbIX B OMOJIOTHH: HAOIIOJICHUS H
ONMCAHMS )KUBBIX CHUCTEM, MPOLIECCOB M SBJIEHUW; OPTaHU3AlMU U
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B KOJIJIEKTHUBE MIPOEKTHYIO u HCCJIEI0BATENBCKYIO0 NESITEIBHOCTD | MPOBEICHUS ~ OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIIBIKCHUS
Y KOMaH/JIe WHJUBUIyaJIbHO U B TPYIIIIE. TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY HCCIETyEMbIMU

MeranpeameTHbie pe3yIbTaThl TOJKHBI OTPAXKaTh: BEITMYMHAMU, OOBSICHEHHUSI TIOTYYCHHBIX PE3YJIHTATOB

OsnageHue YHUBEpCAIbHBIMU KOMMYHHUKATHUBHBIMU | U (OPMYJIUPOBAHUSA BBIBOJIOB C HCIOJIB30BAHHEM HayYHBIX

JICUCTBUSIMH: MOHSTUHI, TEOPUI U 3aKOHOB

0) coBMeCTHast eI TEIbHOCTD:

- IOHUMATh U UCTIOIB30BATH MPEUMYIIECTBA KOMAHIHOMN

Y MHAUBUIYyaJIbHOMN paboThI;

- TOpUHUMATh  1EJM  COBMECTHOM  JESTEIIbHOCTH,

OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS

M0 €€ [OCTIKCHHIO: COCTaBIATh IIaH  JICHCTBHIA,

pacupenensaTb poiad € YYEeTOM MHEHUW YYaCTHUKOB

00CyXaTh pe3yJIbTaThl COBMECTHOM pabOThHI
OK 07. | JluunocTHBIE pe3ynbTaThl AOKHBI oTpaxkarb B dyactu: | [IPG 5. IlpuoOpereHue ombpiTa NMPUMEHEHHS] OCHOBHBIX METOJIOB
CopeiicTBOBaTH HKOJOTHYECKOTO0  BOCHUTAaHUS: -  C(HOPMHUPOBAHHOCTH | HAYYHOT'O MO3HAHUS, UCIIOJIb3yEMbIX B OMOJIOTUM: HAOIOICHUS
COXpaHEHUIO 3KOJIOTUYECKOW KYJIbTYPbl, IOHUMAHUE BIMSHUSA COLMAIbHO- | U OIMCAHUs )KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM; OpraHU3aliu
OKPY’KaroIIeu HKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U TPOBEACHUS OMOJOTMYECKOTO JKCICPUMEHTA, BBIIBUKCHHUS
cpenpl, U COLMATbHON Cpefbl, OCO3HAHUE TI00AIBHOTO XapakTepa | TMIOTE3, BBISIBICHUS 3aBUCHUMOCTH MEXKIY HCCIEAYEMbIMH
pecypcocOepekeHr | YKOJIOTHYECKUX MPoOIieM; BEJIMYMHAMU, OOBSICHEHHS TIOJYYCHHBIX PE3yJIbTaTOB
10, MPUMEHSITh | - IJIAHUPOBAHUE U OCYIIECTBICHHUE JEHCTBHUI B OKpyXaromiel | 1 (OopMyIUpPOBaHUS BBIBOJIOB C HCIHOJIB30BAHHEM HAYYHBIX
3HAHUS Cpele Ha OCHOBE 3HAHMS LEJNed YCTOMYMBOIO pa3BUTHUSA | IOHATHN, TCOPUN U 3aKOHOB.
00 M3MEHEHUH | YEJIOBEUECTBA; I[TP6 6. ChopMHUPOBAaHHOCTh yYMEHHS BBIACNISTH CYIICCTBEHHbBIE
KJIMMAaTa, TPUHIUIBI | - AaKTUBHOE HENPHUATHE JEHCTBUM, NTPUHOCIIIMX BpEHd | MPU3HAKM  BHUPYCOB, KJIETOK  MPOKAPUOT W  IYKAPHUOT;
OepexIINBOTO OKpY’KaloIIeH cpene; OJIHOKJIETOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
MPOU3BOJICTBA, - YMEHHE NMPOTHO3UPOBATH HEOJIATONPUITHBIEC IKOJIOTHIECKUE | OMOTEOIIEHO30B U IKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
3¢ hexTuBHO MOCTEACTBYSI PEIPUHUMAEMBIX JEHCTBHI, MPEJOTBpaIllaTh | BEIMIECTB W TPEBpAIICHHUs HHEPTrUu B KIeTKe, (OTOCUHTE3a,
JIeHCTBOBATH ux; MJIACTUYECKOTO U IHEPTETUUECKOT0 OOMEHa, XEMOCUHTE3a, MUTO34,
B YpEe3BbIYAMHBIX | - PpACIIMPEHUE ONBITA JIEATEIbHOCTH  SKOJOTMYECKOM | Mel03a,  OIUIOAOTBOPEHHUS,  PpPa3BUTUA U PA3MHOMKEHHS,
CUTYyaLUSX HaIpPaBJIEHHOCTH. WHJIMBUIYaJIFHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 00phObI

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh: 3a CyIIECTBOBaHWE, E€CTECTBEHHOTO OTOOpa, BUA000pa3oBaHUS,

OBnanenue YHUBEpCATbHBIMHU KOMMYHUKATHBHBIMU | TIPUCTIOCOOJICHHOCTH OPTraHW3MOB K Cpelie OOWTaHUS, BIUSHUS

JIEHCTBUSIMU: KOMIIOHEHTOB HKOCHUCTEM, AHTPOIIOTE€HHBIX W3MEHEHUH

0) cOBMECTHasI I€SITEIIbHOCTb:

B DKOCHCTEMax CBOEH MECTHOCTH,
KpyTroBOpOTa BEIIECTB M MpEBpalleHue dHeprun B onocdepe.




- INOHHUMAaTb W MHCIIOJIB30BaTh IMMPCUMYIICCTBA KOMaHIIHOfI
Y MHAUBUIYaJIbHOMN paboThI;

- [IPUHUMATH 1IN COBMECTHOU JESITCIIbHOCTH,
OpraHU30BBIBATH u KOOPJMHUPOBATh JeicTBUS
M0 €€ [JOCTIKCHHIO: COCTaBIATh IJIaH  JICMCTBHIA,
pacrpefensiTth poild C YyY4eTOM MHEHUH YYaCTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOUN PabOTHI

I[1P6 7. CdopMHpPOBaHHOCTH yMEHHUS NPUMEHATH MOJYYCHHBIC
3HaHUS U1 OObSICHEHHUs OMOJIOIMYECKHX MPOLECCOB U SIBICHUH,
JUIsl TIPUHSATHS TPAKTUYECKUX PELICHUH B MOBCEAHEBHON XU3HU
C LieNbo oOecrieueHus 6€30MacCHOCTH CBOETO 3/10POBbsI U 37J0POBbS
OKPYXAIOLIUX JIIOJCH, COOMIOACHUS 370pOoBOro o0pasa XKHU3HH,
HOPM I'PaMOTHOTO IIOBEJIEHUS B OKpY’XKarolled NMPUPOHON cpee;
IIOHUMAaHUE  HEOOXOIMMOCTH  HCIIOJIb30BAHUS  JTOCTUIKEHUI
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH Ui palMOHAJILHOTO
IPUPOIONOIB30BAHUS

K’




2. CTpyKTypa U copep:kaHue 0011e00pa30BaTeJIbHOM N CIUTIINHbBI

2.1. O0beM IUCHUIIMHBI U BUbI y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI IM CIIATIJIMHbBI 72
B T.4.

TEOPETUYECKUE 3aHATHS 46
MIPAKTUYECKUE 3aHATHUS 20
nabopaTopHbIE 3aHATHUS 6
OcHoBHoOE coaepxxaHue 60
IIpogeccuonanbHO OpEHTHPOBAHHOE CO/lep:KaHKe (coep:KaHne 12
NMPUKJIAJTHOT0 MOYJIA)

IIpomexyTounas arrectauus (IuddepeHIIPOBaHHBIN 3a4eET) 2
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2.2. TemaTnyecKMil IJIAH U COAEPKAHNE JUCHUILIIHHBI

Dopmup
HauMeHoBanue pasie/ion i Copaepxanue y4qe61{0ro MaTepHaJia (0CHOBHOe U NPo¢ecCHOHAIBHO | Obpen | YeMPIE
Ne ypoka TeM OpPHMEHTHPOBAHHOE)", J1A00PATOPHbIE H MPAKTHYECKHE 3AHATHUS, IPUKJIATHON qacop | KOMUeTe
MOAYJIb (IPY HAJTUYMH) HIIUH
1 2 3 4
OcHoBHoOe coep:kaHne
Paznen 1. buosorus kak Hayka. 2JKuBble cucTeMbl U MX OPTraHU3alMs 2
1-2 Tema 1.1. Conepkanue yueOHOro MaTepuasa 2
buonorus buonorus — Hayka o >xuBoi mnpupose. CBsi3u OMOJNIOTHU C OOLIECTBEHHBIMHU,
B cucteme Hayk. OOmas TEXHUYECKUMU M JPYTMMHU €CTECTBEHHBIMH HaykaMu, (uiocodmueid, penuruet,
XapaKTEePUCTHUKA JKU3HU ATUKOM, 3CTETUKON M mpaBoM. Ponb Ouonoruu B (pOpMHUPOBAHUU COBPEMEHHOM
Hay4yHOU KapTuHbI Mupa. CucreMa OMOJIOrMYeCKUX HayK.
Mertoabl Mo3HaHMS >KUBOW HpUPOJbI (HAOJIOJEHHE, SKCIEPUMEHT, OIMCAHUE,
u3MepeHue, Kiaccu(ukanus, MOJCIMPOBAHUE, CTATUCTHYECKas 00paboTka OK-02
JIAHHBIX ).
XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus Ouonoruu. OTianyue
KHUBBIX CHUCTEM OT HEOpraHmdeckoil mnpuponabl. CBOHCTBa OHOCHUCTEM U HX
pazHooOpasue.
VYpoBHM oOpraHu3aluud OHMOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKUH, KJIETOYHBIH,
OpraHNU3MEHHBIM, MONYJIALIMOHHO-BHIOBOM, 9KOCHUCTEMHBIN (6uo -
re0LIeHOTHYECKHI), OnochepHsbIit
Pa3znen 2 Xumuvecknii COCTaB M CTPOEHHUE KJIETKH 10
3-4 Tema 2.1. Coneprkanue yueOHOro MaTepuaa 1
XUMHWYECKUH COCTAB KIETKH. | XUMUYECKAH COCTaB KJIETKH. XWMHUYECKHE DIIEMEHTHI: MAaKpO3JIEMEHTHI,
Bogna MUKpoO3JeMeHTHl. Boga u  MuHepanbHble BemecTBa. @DOYHKIUM BOABI H OK-01,
U MUHepaibHbIE BEIIECTBA MUHEpPAJIBHBIX BellecTB B KieTke. [lognepxanue ocmotTnyeckoro Oananca OK-02,
[IpakTHyeckoe 3aHsITHE 1 OK-04
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Ne 1 «buonornyeckas posib MHHEpAJbHBIX BEIIECTB B  00ECIEYCHUHU
KHU3HEIEATEIIbHOCTY  OpPraHU3MOB, IIPOsBICHUs JucOallaHca MHHEpalbHbIX
JJIIEMEHTOBY

5-6

7-8

Tema 2.2.
Bbuosornuecku BaxHble
XUMHUYECKUE COCTUHECHU

Copepxanue yueOHOro Marepuasia

benku. CoctaB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezamenuMmble u 3aMEHMMbIE aMHUHOKHCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~O€NKOBOWH MOJEKyJbl (I€pBUYHAs, BTOPUYHAsA, TPETHUYHAS U
YeTBepTUYHAS CTPYKTypa). XHUMHUYECKHe CcBoiicTBa OenkoB. buonormyeckue
¢ynkuun OenkoB. depmeHThl — Ouonormyeckue Karanuzatopel. CTpoeHue
dbepmeHTa: aKkTUBHBIA LEHTp, cyOcTpatHas crenupudHocts. KodepMmeHTsI.
Burtamunbl. OTimyns (pepMeHTOB OT HEOPTaHMUECKUX KaTaln3aTOpPOB.

VYrneBoabl: MOHOcaxapuzbl (TJIOKO3a, pubo3a M J€30KCHpHO03a), JUCaXapHIbl
(caxaposa, JlakTo3a) W TOJMCaxapuabl (Kpaxmall, TJIMKOTeH, IEJUII0JI03a).
buonornueckue GpyHkuUM yriaeBoaoB. JIMmuabl: TpUraULepuasl, (HOCHOIUTUILI,
crepouabl. ['mapodunsHO-rHAPOPOOHBIE CBOMCTBA. bHONOrHUeckne QyHKINH
aunuaoB. CpaBHEHHE YTJIEBOJOB, OCIKOB W JIUMKJOB KaK MCTOYHHKOB SHEPTHUU.
Hyxnennoseie kuciorel: JJHK 1 PHK. Hykneoruasr — MOHOMEpPBI HYKJIIEHHOBBIX
kucnot. Crpoenue u pynkuuu JJHK. Ctpoenue u ¢pynkinun PHK. AT®: ctpoenue
1 QYHKIIH

JlaGopaTopHble 3aHATHUS (Ha BBIOOD MperoiaBaTes)

Ne 1 «Onpenenenne ButamuHa C B MPOAYKTaX MATAHUS»

i «OmnpeeneHne HaIMYUs Kpaxmana B IPOAYKTaX MUTAHUS

i «'uapodunsHO-THAPO()OOHBIE CBOMCTBA JTUITHIOB

nnn «/3ydeHne KataauTHYeCKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMHIIA3bI
WJIU KaTajasbl)»

Tema 2.3.
CrpykTypHO-(YHKIIMOHATbHAS
OpFaHI/ISaHI/ISI KIJIIETOK

Cognepkanue yueOHOro MaTepuasa

[MuTonorus — Hayka o kierke. Kiierounas Teopust — npuMep B3auMOJAEHCTBUS UAEH
1 (aKTOB B HAYYHOM MO3HAHUH. MEeTO/IbI U3YUYEHHSI KIETKH.

Knerka kak menmoctHas xuBas cucrema. OOIIMe NpU3HAKU KJIETOK: 3aMKHYTas
HapyxHast memOpana, monekyisl JIHK kak renernueckuil ammapar, cucTteMma
CHHTE3a OerKa.

Tunel KJIETOK: dyKapuoTHUYecKas U IMpokapuoThueckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoi  kieTku. Kinerounas crenka — Oaktepuil.  CtpoeHue
AYKAPUOTHYECKON KJIETKM. (OCHOBHBIE OTJIWYUS PACTUTEIbHOW, XUBOTHOU M
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11-12

rpubHOI KiIeTKH. [lOBEpXHOCTHBIE CTPYKTYpBl KIETOK— KIJIETOYHAs CTCHKA,
TVIMKOKAJIUKC, X GyHKuu. [TnazmMarnueckas memOpaHa, ee CBOMCTBA U (DYHKITHH.
Huronmnazma u ee opraHouabl. OmgHomMemOpaHHble opraHouabl kietku: IIIC,
anmapar  l'onbmku, Jsu3ocombl. [lolyaBTOHOMHBIE — OpPraHOWABI  KJIETKH:
MHUTOXOHJPHUH, IIACTUABL. [IpOMCXOXKIEHME MUTOXOHAPUM W TUIaCTUA. Buabl
miactua. HememOpaHHBIE OpPraHOW[BI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTD,
LEHTPHUOJIU, PECHUYKH, )KTYTUKU. DYHKIIMU OPraHOUIOB KJIETKU. BKiIroueHus.
Snpo — perynaropHbii 1eHTp KieTku. CTpoeHue sapa: saepHas 000J0dKa,
KapHuoILIa3Ma, XpOMAaTUH, AJIPBIIIKO. XpOMOCOMBI. TpaHCHOPT BEMIECTB B KJIETKE

JlaGopaTopHble 3aHTHS (Ha BBIOOp MTPENO1aBaTelis)

Ne 2 «Crtpoenue kneTku (pacTeHusi, )KUBOTHbIE, PUOBI) U KIETOYHBIE BKIIOYECHMUS
(kpaxmasi, KapOTHHOUbI, XJIOPOIIACThI, XPOMOILIACTHI)»

wim «M3yueHne CTpoeHHs] KJIETOK pACTEHHWH, >XHBOTHBIX W OaKTepHil TOx
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE»

i «IIponuiiaeMocTs MeMOpaHbl (TIa3MOJIH3, ACTIA3MOJIN3)»

Pazgea 3. /KuzHenesaTeJbLHOCTD

KJETKHN

13-14

Tema 3.1.

Conepkanue yueOHOro MaTepuasa

OOMEH BELIECTB
Y TIPEBpAIICHUE YHEPTUU
B KJIETKE

OOmeH BemiecTB, WM MeTab0NM3M. AccUMUIAIUS (TUIACTUYECKUIl OOMEH) H
JUCCUMMIIALIUS (3HEPreTUYecKuii OoOMEH) — JiBe€ CTOpPOHBI €IMHOro mpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BELECTBA M DHEPIMHU B IOHUMaHHUU
MeTtabonu3ma. Tumbsl oOMeHa BeIIecTB: aBTOTPOQHBIA U rerepoTpodHbid. Poib
(bepMEeHTOB B OOMEHE BEIIECTB U MpEBpAlllEHUU YHEPruH B KieTke. POTOCUHTES.
CseroBas 1 TeMHOBas ¢a3bl poTocunTesa. Peakiuu potocunTe3a. DPPEeKTUBHOCTD
dboTtocunTe3a. 3HaueHue (HOTOCHMHTE3A IS KM3HU Ha 3emuie. BriusHue yciaoBuit
cpezpl Ha POTOCHHTE3 U CITOCOOBI MOBBIIIEHUS €r0 MPOYKTHBHOCTH Y KYJIBTYPHBIX
pacTeHud. XeMOCHHTEe3. XEMOCHHTE3Upyolue 0akTepuu. 3HaUeHHEe XeMOCHHTEe3a
JUTSL )KU3HU Ha 3eMIie.

DHepreTuyeckuii OOMEH B KJETKe. PaciieruieHne BemIeCTB, BBIJICICHUE W
AKKyMYJIMPOBAHHE SHEPTHH B KJIETKE. DTalbl SHEPreTHYeckoro ooMeHa. I miukomus.
bpoxxenune u ero Buabl. KucimoponHoe OKuCI€HHE, WM KJIETOYHOE JbIXaHHE.
OxucnurensHoe hochopunrpoanue. IPPEeKTUBHOCTh IHEPreTUYECKOr0 0OMEHa

Tema 3.2.

Cognepkanne yaeOHOro MaTepuaa

OK-01,
OK-02,
OK-04
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15-16

Buocunres Oenka

Peakumuu marpuanoro cuHte3a. ['enerndeckas uadopmarus u JJHK. Peanmuzanms
TCHETUYECKON HH(poOpManuu B KieTKe. ['€HEeTHYeCKWid KOJ M €ro CBOWCTBA.
Tpauckpumniust — maTpuunblii cuaTe3 PHK. Tpaucnsmus — GnocunTtes 6enka. ITamnsl
tpancasiuuu. Konupoanue aMuHOKUCIIOT. Posib prubocom B Onocuntese Oenka

HpaKTI/I‘-IeCKOG 3aHATUC

Ne 2 «Pemienue 3aaa4 Ha onpeaCICHHUE ITOCICA0OBATCIbHOCTH HYKIICOTHIOB»

17-18

Tema 3.3.
Bupycsi

Conepkanue yueOHOro MaTepuasa

Hexnerounsie ¢gopmbl xku3Hu — BUpychl. Mctopus otkpeitus BupycoB (. H.
WBanoBckuii). OCOOCHHOCTH CTPOGHUSI M SKM3HEHHOTO IMKJIa BHPYCOB.
baktepuodaru. bone3Hu pacTeHuii, KHBOTHBIX U YEJIOBEKAa, BBI3bIBAEMbBIC
Bupycamu. Bupyc nmmynonepunura yenosexka (BY) — BozOynurens CIIN/da.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00IeBaHMIA

Pasznen 4. Pa3MHOKeHHE U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTraHU3MOB

19-20

Tema 4.1.
JKU3HEHHEBIN UK KIETKA

Conepkanue yueOHOro MaTepuasa

KneTouHslii UK, UM )KU3HEHHBIN LMK KieTku. MHTepdasa u muto3s. IIpoueccsl,
npoTekaromue B uHTepdase. Perumkanus — peakuus marpuuHoro cuHtesa JJHK.
CtpoeHue XpomMoCOM. XPOMOCOMHBIM Ha0Op — KapuoTum. JIuniaoumHelii u
rarIouAHBIM  XpOMOCOMHBIE HaOOphl. Xpomatuisl. LluTomormueckue OCHOBBI
Pa3MHOXKEHHS W WHAMBUAYAIBHOIO Pa3BUTHS OpPraHU3MOB. JleneHue KIEeTKu —
muto3. Cragumu murto3sa. IIpoueccel, npoucxoaduie Ha pa3HbIX CTaJUsAX MHUTO3a.
buonoruueckuii cMmpica muto3a. [IporpaMmupyemast ru0esb KIETKH - alloNTo3

21-22

Tema 4.2.
DopMBI pa3MHOKEHUS
OpraHUu3MOB

Cogepxanue yueOHOro MaTrepuasa

@®opmbl pa3MHOXKEHHS OpraHu3MoB: Oecrosioe U mosioBoe. Buapl Oecmonoro
pPa3MHOXKEHHUA: [JEJIEHHE HAJABOE U IIOYKOBAaHHWE OJHO M MHOIOKJIETOYHBIX,
Cropoo0pa3oBaHue, BEr€TaTUBHOE pa3MHOKeHUeE. VIcKyccTBeHHOE KIIOHMpOBaHHE
OpPraHU3MOB, €r0 3HAYEHUE JUIS CEJEKLIUN.

[TonoBoe pa3mMHOKeHUE, ero oTauyust oT Oecrmosioro. Meio3. Craauu Mmeiio3a.
IIpoueccsl, mpoucxoadiue Ha cTaausx Menosa. [loBenenue XxpoMocoM B MeHo03e€.
Kpoccunrosep. buonormdecknii CMpIC M 3Ha4YeHHE Meno3a. l'ameroreHes —
nporiecc 00pa3oBaHUS TOJOBBIX KIETOK Yy JKUBOTHBIX. IlojioBBIE >Kene3bl:
CEMCHHHUKHU U AHWYHHUKU. O6p330BaHI/Ie U Pa3BUTUC IIOJIOBBIX KIJIETOK — TaMET
(criepmaTo30u], SUIEeKIeTKa) — CliepMaToreHe3 u oorenes. OCOOEHHOCTH CTPOCHHUS
AWLIEKIIETOK U criepMaro3ouaoB. Omiogorsopenue. IlapreHorenes

Tema 4.3.

Copepxanue yueOHOTro MaTepuaa

OK-01,
OK-02,
OK-04
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23-24

I/IHI[I/IBI/II[yaJIBHOC Pa3sBUTHC
OpraHu3mMoB

WunuBunyansHoe  pa3BuUTHE  (OHTOTEHE3). OMOpHOHATBHOE  pa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHAIBHOTO PAa3BUTHSL Y MO3BOHOYHBIX JKHUBOTHBIX:
npobienue, racTpyisanus, opraHorenes. [loctamOpuoHanbHOe pa3BuTHE. THIIBI
MOCTAMOPUOHAIIBHOTO Pa3BUTHUA: NPAMOE, HempsMoe (JIHMYMHOYHOe). BrusHue
Cpcabl HAa Pa3sBUTUC OPraHHU3MOB; (baKTOpBI, CHOCO6HBIG BbI3bIBATH BPOXKIACHHBIC
ypoactBa. PocT u pa3Butue pacteHuii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: IBOHHOE
OIUIOJIOTBOPEHUE, CTPOCHHUE CEMEHH, CTAJIMU Pa3BUTHSI

HpaKTI/I‘IeCKI/Ie 3aHATHUA

Ne 3 «MH(pexoHHbIe 3a0051€BaHUS U SIUJIEMHH B UCTOPUHU YETI0BEYECTBAY.
Ne 4 «Bakuunarmst Kak mpouIakTiKa HHPEKIIMOHHBIX 3a00IeBaHUN

Pasznen 5. HaciaeacTBeHHOCTD M

U3MEHYUBOCTH OPraHu3MoB

10

25-26

28

27-

Tema 5.1.

Copneprkanue yueOHOro MaTepuaa

3aKOHOMepHOCTI/I
HacCJICa0BaHUsA

[Tpeamer u 3agadu reHETUKH. POJIb IUTONOIMH W 3MOPHOJIOTHH B CTAHOBIICHHH
reHeTUKU. Bkiag poccuilckux M 3apyOeXHBIX YUYEHBIX B pPa3BUTHE I'€HETUKH.
Meroapl TeHETHKH (THOPHIOIOTMYECKUI, IMTOTCHETHYCCKUH, MOJCKYIISIPHO-
FGHGTI/I‘-IGCKI/II;'I). OCHOBHI)IG TCHCTHUYCCKHUC IIOHATHUA. FCHCTI/I‘IGCKaﬁ CHUMBOIJIMKA,
UCIIOJIb3yeMast B CXeMax CKPCIMBAHHUI.

3aKOHOMEPHOCTH HAcCJeJOBaHWsS NPU3HAKOB, ycTaHoBieHHbie [. MeHaenem.
MoHOTHOpHIHOE CKpelIMBaHWe. 3aKOH €IMHOOOpa3us THUOPUIOB TEPBOTO
ITOKOJICHU . HpaBI/IJ'IO I[OMI/IHI/IpOBaHI/IfL 3aKOH paCHIeHJ'IeHI/IH HpI/ISHaKOB. FI/IHOTGS&
qUCTOTHI TaMeT. [loJHOe W  HEmoJNHOe JOMHHUpOBaHWe. JluruOpumaHOe
CKpEIIMBaHHE. 3aKkoH HE3aBHUCHMOTIO HAaCJIEJOBAHUS MIPHU3HAKOB.
[{uTOreHeTHUECKUE OCHOBBI JUTHOPUIHOTO CKpEIIUBaHMs. AHAIH3HPYIOIIEe
ckpemuBanue. Vcmonp30BaHre aHATU3UPYIOIIETO CKPEIIMBAHUS IS ONIPEICTICHHS
TeHOTHIIA 0CO0OHU

[IpakTHueckoe 3aHsTHE

Ne 5 Pemenue 3alady Ha OINpEACIICHUC BCPOATHOCTU  BO3HHUKHOBCHU
HACJICACTBCHHBIX IIPU3HAKOB ITPHU MOHO-, 11-, HOJ'II/II‘I/I6pI/II[HOM " aHaJIM3UPYIOUIEM
CKpCIIMBAaHNU, COCTABJICHUC TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 5.2.

CopepxaHue yueOHOTro MaTepuasa

CrenneHHOe HacJIeJOBAHNE
MIPU3HAKOB

CuenneHHoe HaclefoBaHue mnpusHakoB. Pabora T. Moprana mo cuerieHHOMY
HacJIeJ0OBaHMIO reHoB. Hapylienue cuenenns reHoB B pe3yibTaTe KpOCCUHTOBEpA.
XpOMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKHue KapThl.

OK-01,
OK-02,
OK-04
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29-30

[enernka mosia. XpOMOCOMHOE OIpeNesieHHe Moja. AyTOCOMBbI M IOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHBIE W TeTeporaMeTHble OpraHu3Mbl. HaciemoBanue
MPU3HAKOB, CLIEIUICHHBIX C MOJIOM

HpaKTI/I‘IeCKOG 3aHATUC

Ne 6 Pemenue 3amau  Ha ONpPENEIIEHUE BEPOSTHOCTH BO3HUKHOBEHMS
HACJIC/ICTBEHHbIX IPU3HAKOB IIPU CLEIUIEHHOM HAacleJ0BaHUM, COCTAaBIICHUE
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUWA

31-32

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYHUBOCTH

Copepxanue yueOHOro Marepuasia

N3menunBOCTh. BBl ”3MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHas. Poiib
Cpefibl B HEHACJIEACTBEHHOW U3MEHYMBOCTH. XapaKTepUCTUKA MOAU(PUKALIMOHHOM
M3MEHYMBOCTH. BapuannoHHbIM psj M BapuallMoHHAas Kpusas. Hopma peakunn
npusHaka. KoianuecTBeHHbIE M KayeCTBEHHBIE NMPU3HAKM M UX HOpMa pEaKLUu.
CaoiicTBa MOIU(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBenHas, wiaM TreHOTUNMYecKas HM3MEHYMBOCTh. KoMOuHaTUBHas
U3MEHYMBOCTb. Melo3 W TOJOBOM IpOLEcCC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTallMoHHas U3MeHUnBOCTh. Kitaccudukanust MyTanuii: reHHble,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U mpu4YuHbI MyTanuid. MyTtareHHble (pakTOpHI.
3aKOH  TOMOJIOTMYECKHMX  PSAOB B HACIEACTBEHHOM  HM3MEHUYHMBOCTH
H. 1. BaBmiiosa

HpaKanecxoe 3aHATUC

Ne 7 Pemenne 3amad  Ha ONPEACICHUE BEPOSITHOCTH  BO3HUKHOBEHHS
HACJIEJACTBEHHBIX NPHU3HAKOB IMPU PA3JIMYHBIX THUIAX B3aUMOJCIHCTBUS TEHOB,
COCTABJICHUC I'CHOTUIINYCCKHUX CXEM CerHH/IBaHI/ISI

33-34

Tema 5.4.
I'eHeTnka yenoBeka

Cognepkanue yueOHOro MaTepuasa

I'enetuka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METObl TEHETUKH UEJIOBEKA:
TeHCAIOTUYCCKUM, OIU3HELOBEIN, IIUTOrCHETHYCCKHIA, OMOXUMHYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKUH. CoBpeMeHHOe OmpeAcIeHue TeHOTHUIIA;
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, F€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[MI1P-ananu3a. HacnencrBeHHble 3a00JIeBaHMS 4YeJOBEKAa: TI'CHHBIC OO0JIC3HH,
OOJIE3HN C HACJIEACTBEHHOW MPEIPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
Comaruueckue u reHepaTUBHble MyTauud. CTBOJIOBbIE KIETKU. [IpuHIUIIEBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPOPUIAKTUKHI U JICYCHUS TCHETHUYECKUX
Oone3Heil. MenuKo-TeHeTHYeCKOe KOHCYIbTHPOBaHUE. 3HAUECHUE MEAMIIMHCKOU
TEHETUKH B MPEIOTBPAIICHUH U JICYCHUU TeHETHUECKUX 3a00J1€BaHNI Y€TOBEeKa
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HpaKTI/I‘-IeCKOG 3aHATUC

Ne 8 «CocraBiienne 1 aHalu3 POAOCITOBHEIX YCJIOBCKA»

Pa3gea 6. IBoIIOLMOHHAA 0MOJIOTUA

35-36

Tema 6.1.
OBOJIIOLMOHHAS TEOPUs
U ee MeCTo
B OMOJI0TUU

Copepxanue yueOHOro Marepuasia

[TpennocsbuIKu BOSHUKHOBEHHUS 3BOJIIOLMOHHON TEOPUU. DBOIIOLMOHHAS TEOPUS U
e€ MecTo B OMosoruu. BiusiHue 3BONIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOIMU U
IpYTux HayK. CBupnerenbcTBa JBOJIFOLIAH. ITaneoHnTonornyeckue:
IIOCJICOBATEIBHOCTD IOSIBJICHUS BHJOB B IAJICOHTOJIOTHYECKON JIETOINUCH,
nepexoanbie (opmbl. buoreorpaguueckue: cxoAcTBO u paznnuue ¢ayH u (iaop
MaTEpPUKOB U OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJCTBA U Pa3In4yMs SMOPUOHOB
pa3HbIX BHUJOB IO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE,
AQHAJIOTMYHBIE,  PYAUMEHTApHBIE  OpraHsbl, aTaBU3MBI. MouekynspHo-
OMOXMMMUYECKHE: CXOACTBO MEXAaHHW3MOB HACJIEJCTBEHHOCTH M  OCHOBHBIX
MeTa0O0IMUECKUX MyTeH Y BCEX KUBBIX OPraHU3MOB.

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceliku BOSHUKHOBEHUS JapBUHU3MA.
JBI>KyIue CUIbl SBOJIOLMH BUAOB 110 [lapBuHY (M30BITOUHOE pa3MHOKEHHE MPU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeAeNéHHass HM3MEHUYMBOCTh, Oopbba 3a
CYLIIECTBOBaHME, €CTECTBEHHBIH 0TOOP)

37-38

Tema 6.2.
MuxkposBonronus

Cognepkanue yueOHOro MaTepuasa

Cunrernueckass teopus osBomonuu (CTD) u €€ OCHOBHbBIE TOJIOKEHHUS.
Muxkposontonus. [Tonmynsanus kak equHULA BUAa U 3BOIIOLUH.

JBuxyuiue cuisl (GaKTopbl)3BOIIOINH BUIOB B pupoje. MyTallMOHHBIN IpoLece
U KOMOMHATHBHAs HM3MEHUYMBOCTh. llOmMynsiMOHHBIE BOJIHBI M JApei( TIeHOB.
WM3omstmst w murpauus. EcrecTBeHHBI 0TOOp — Hampabisiouuil  (akrop
sBostoIH. PopMBI ecTecTBEHHOTro oT6opa. [IprcrnocobaeHHOCTh OpraHU3MOB Kak
pe3ynbTat 3Bostonnu. [Ipumepsl npucnocodnenuil y opranuzMoB. ApoMopho3bl U
uauoanantanuu. Bung u BumoobpazoBanue. Kpurepun Buma. OcHOBHBIE (HOPMBI
BU000pa30BaHus: reorpauueckoe, YKOJIOTHIEeCKOe

39-40

Tema 6.3.
Makpo3Bosronus

CopepxaHue yueOHOTro MaTepuasa

MaxkposBomorusi.  PopMbl  3BOMIOLMM:  (puimeTHYecKas,  AUBEpreHTHas,
KOHBEpreHTHasl, napamuiesnpHas. HeoOpatuMocTh 3BOJIIOLIMU

[TpakTrueckoe 3aHsATHE (Ha BBIOOD MPENO aBaTesl)

Ne 9 «CpaBHeHue BHJIOB 110 MOP(OJIOTHYECKOMY KPHUTEPHIO»

OK-01,
OK-02,
OK-04
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| mim «Onrcanne npHCIIOCO6ICHHOCTH OPraHU3Ma 1 66 OTHOCHTENBLHOTO XapaKTepay

Pa3znes 7. Bo3HUKHOBeHHE M pa3BUTHE KM3HU HA 3emJie

41-42

Tema 7.1.
3apoxkIeHue
Y pa3BUTHE KU3HU

Conepkanue yuebHOro mMatepuasa

JloHayuHble TIpEeACTABICHUS O 3apOXACHUM KU3HU. HayuHble Trunore3bl
BO3HUKHOBCHHUS JKM3HM Ha 3emye: aOWoreHe3 W MaHChepMmus. XUMHYecKas
sBOJIIOLIMSI. AOHUOTEHHBIM CHHTE3 OpraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIBHOE TOJITBEPKACHUE XUMUYECKOH 3BoMoNMK. HauanbHbie Tamnsl
ounonornueckoi 3Bosronuu. ['unoreza PHK- mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HHKHOBEHHE IMPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOLHUS.
®opMHUpPOBaHNE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emiie mo spaM U nepuoaaMm. Karapxel. Apxeiickas u
nmporepo3oiickas dpbl. Ilaneo3oiickas 3pa u €€ mNEpUOAbl: KEMOPHUHCKHA,
OPJIOBUKCKHM, CHIIypUHCKUWA, JEBOHCKWW, KAaMEHHOYIOJIbHBIM, TEPMCKHII.
Me3so3olickas 3pa U €€ Mepuojibl: TPUACOBBINM, IOpCKUid, MernoBoi. KaliHo3oiickas
9pa U €€ Nepuopl: NaJCOr€HOBBIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

43-44

Tema 7.2.

Cucrema OpraHu4ecKkoro MMupa.

ITpoucxoxxaeHue yenoBeKa —
aHTPOIIOreHEe3

Cogepxanue yueOHOro Marepuasa

Cucrema OpraHM4ecKOro Mupa Kak OTpaxkeHue dBoiarouud. OCHOBHBIE
CUCTeMaTH4YeCKHe TIpYIIbl  OpPraHU3MOB.  XapakTEepUCTHKAa  KIUMara U
reoJOTHYeCKUX mpoueccoB. (OCHOBHBIE 3Talbl 3BOJIOLIUU PACTUTENBHOTO H
KUBOTHOTO MHpa. ApoMop(0o3bl y pacTeHH U KUBOTHBIX. [losBIeHMe, pacuBeT u
BbIMHUpPAHUE TPYIII KUBBIX OPIraHU3MOB.

OBONIONMUS YeJOBEKa. AHTPONOJOrMs Kak Hayka. Pa3BuTHe NpenCTaBIEHHH O
MIPOMCXOXJACHUN 4YesloBeka. MeToasl u3yuyeHus: aHTpornoreHesa. CxoacTBa H
pa3iauuns 4elnoBeKa M KMBOTHBIX. CHCTEMaTH4ecKOe IIOJIOKEHHE YEeIOBEKa.
JBuxyume cunbl (pakrtopbl) aHTponoreHeza. HacnencrBeHHass U3SMEHYMBOCTh U
ecTeCTBEHHbIH 0TO0p. OOIIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN Tpy/a,
MBIIIEHHUE, PEUb

45-46

Tema 7.3.
OCHOBHBIE CTaJIMN YBOJTIOIINH
yeJIOBEKa

CopepxaHue yueOHOro MaTepuasa

OCHOBHBIE CTaIUU U BETBU SBOJIOLMM YETOBEKA: aBCTPAJIONUTEKH, YeraoBek
yMenbid, Yenmoek mnpsaMoxoAsuuid, YenoBek HeaHAEPTAIbCKHM, YemoBek
pa3yMHBbI COBpeMeHHOro Tuna. Haxoaku HCKOMaeMbIX OCTAHKOB, BpeMs
CyIIECTBOBaHUS, O0JIACTh pacHpoCTpaHEHUs, O00BEM TOJIOBHOTO MoO3ra, 00pa3
JKU3HH, OPYIUSL.

OK-01,
OK-02,
OK-04
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Yenoseuecknue pacbl. OCHOBHBIE OOJBIINE PAchl: €BpOICOUHAS (EBpasHiicKas),
HErpo-aBCcTpalonHasl (3KBaTOpHalIbHA), MOHI'OJIOUHAsS (a3uarcko-
amMepuKaHcKas). YepThl Iprucnoco0IeHHOCTH MPEICTaBUTENCH YeTOBEYECKHIX pac K
yCJI0BUSIM cyliecTBoBaHMsl. EnnHCcTBO yenoBeuyeckux pac. Kputuka pacusma

[TpakTuueckoe 3aHsTHE (Ha BBIOOD MpenoaaBaTeis)

No 10 «Bpems 1 myTH paccesieHus: YeaoBeKa Mo MIaHeTe»
win  «IIpucrnoco0IeHHOCTh YeNOBeKa K Pa3HBIM YCIOBUSM Cpelbl. BrusHue
reorpaduyeckoil cpebl Ha MOPQOIOTHIO U (PUHUOJIOTHIO YEIOBEKA»

Pasnea 8. Opranusmebl M OKpysKawuias cpeia 4
47-48 Tema 8.1. Cogepxanue yueOHOro Marepuasa 2
Okonorus OKoJjiorusi Kak Hayka. 3ajaud MU pasfesbl AKOJIOTMH. MeTolbl 3KOJOTMYEeCKUX
Kak Hayka. Cpenbl )KU3HH. UCCIIEIOBaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOI0 yesioBeka. Cpejibl
Okonoruyeckue HaKTopsl oOuTaHus OpPraHHU3MOB: BOJIHAA, HA3eMHO-BO3/yLIHas, [IOYBEHHAs,
BHYTPHOPraHU3MEHHasl. DKoJIOTHYecKHe baxTopBbl. Knaccudukanus
OKOJIOTHYECKUX (PAaKTOpOB: abumoTWyeckne, OMOTHYECKHME W aHTPOIIOTCHHBIC.
JeiicTBue 3xon0rnueckux (pakropoB Ha opraHu3mMbl. AOnoTndeckue (hakTopsl: CBET, OK-01
TeMmreparypa, BIaXHOCTb. Dotomepuomu3m. [lpucnocobneHus OpraHu3MOB K OK-OZ’
neiictBuio abuorudeckux ¢aktopoB. buonormyeckue purmbsl. buorndeckue OK-0 4’
¢dakropbl. Buapsl OMOTHYECKMX B3aMMOJAEWCTBUN: KOHKYPEHIIMS, XUITHHUYECTBO. OK- 07’
[TapazutusMm, MyTyanu3M, KOMMEHCAIW3M (KBapTHPAHCTBO, HaXJEOHUYECTBO),
aMEHCaJIu3M, HEWTpaiu3M. 3HAuY€HHE OWOTHYECKUX B3aUMOACHCTBUN IS
CYLIECTBOBaHMsI OPIaHU3MOB B IPUPOJIHBIX COOOIIECTBAX
49-50 Tewma 8.2. Cogneprkanne yueOHOro MaTepuasa 1
DKoJoru4eckue DKOJIOTUYECKUE XapaKTEPUCTUKU NMonyJsiuuu. OCHOBHBIE MOKA3aTeNN MOMYJISIIIUN:
XapaKTCPUCTHKH TOMYJISIIIMA | YUCJIEHHOCTb, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLUs.
JlnHamuKa YMCICHHOCTH MOMYJIALUU U €€ PeryJisius
[TpakTHueckoe 3aHsATHE 1
No 11 «Ilocu€t MmIOTHOCTH MOMYJISIIAN pa3HbIX BUJIOB PACTCHHIN)
Pa3gen 9. Coo01ecTBa U 3K0J0rn4ecKue CHCTEMbI 10 OK-01,
Tema 9.1. Coneprkanne yueOHOTro MaTepuaa 2 OK-02,
51- CooOmiecTBa OpraHu3MoB, CooOmiectBo opraHu3mMoB — OwuoneHo3. CTpyKTypbl OHOlLIEHO3a: BHJIOBa, OK-04,
52 HKOCUCTEMBI NpOCTpaHCTBEHHas, Tpoduyeckas (mumieBas). Buabl-nomuHantel. CBA3u B OK-07

OouoreHo3e.
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DKoJoru4yecKkue cCucTeMsl (3kocucteMsl). [ToHsTHE 00 SKOCUCTEME B OHOTEOIIEHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTB HJKOCHUCTEMBI: IPOJYLEHTHI, KOHCYMEHTHI,
penyuenTsl. KpyroBopoT BemiecTB U MOTOK YHEPTUHU B IKOocUcTeMe. Tpoduueckue
(nuieBbie) ypoBHU 3kocucTeMbl. [Tumessie nenu u cet. OCHOBHBIE MMOKA3aTeIH
HKOCHUCTEMBI: OMoMacca, MPOAYKLHUSA. DKOJOTHUYECKHE MUPAMUABL: TMPOIYKIIHH,
YHCIEHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHCTEM: YCTOMUMBOCTh, CaMOPEryJIsIIHs,
pazsutue. Cykueccus

53-54 Tema 9.2. CoJeprkanne y4eOHOro MaTepuasa
IIpupoaHbIE 3KOCUCTEMBI [TpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI PEK M 03€p. DKOCHCTEMA XBOMHOIO WM
HIMPOKOJIUCTBEHHOTO Jieca. AHTPOIOT€HHBIE JKOCHUCTEMBL. ATPOIKOCHCTEMBI.
Ypboskocucrembl. bruonornueckoe u X031HCTBEHHOE 3HAUCHHE arpOIKOCHCTEM H
ypOoskocucteM. buopasHoobpazue kak (HaKTOp YCTOMUYMBOCTH DKOCHCTEM.
CoxpaneHue OMOJOTHYECKOT0 pa3Hoo0pasus Ha 3emie
55-56 Tema 9.3. Cogepxanue yueOHOro Marepuasa
buocdepa — VYuenne B. . Bepuaackoro o 6uocdepe. ['panuiisl, cocTaB u cTpyKTypa Ouochepsl.
riobanpHas Kupoe BemiectBo u ero ¢yHkiuu. OcobeHHOCTH OMocheprl Kak TrIoOanbHOMI
KOCHCTEMa 3eMITH 9KOcHCTeMbl. JlMHAMUYecKoe paBHOBECHME M OOpaTHas CBsA3b B Omocdepe.
KpyroBopoTsl BeniecTB 1 OHOr€OXUMUYECKHE IIUKIIBI 3JIEMEHTOB (YTIepoaa, a30Ta).
3oHanbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH
57-58 Tema 9.4. IIpogeccnonaibHo OPHEHTHPOBAHHOE coaepxanue (conpepxanue

Bnnsanne AHTPOIIOTCHHBIX
dakTopoB Ha Ouochepy

NPHUKJIATHOT0 MOAYJIfA)

YenoseuectBo B Ouochepe 3emnn. AHTpPONOreHHble H3MEHEHUs B Ouocdepe.
I'moOGanbpHBle 3KOJOrMUeckue mpodsemMbl. CoCylIecTBOBaHHWE MPUPOIBl U
yenoBeyecTBa. CoxpaHeHHe OHOpa3sHOOOpa3Hsi Kak OCHOBAa YCTOMYMBOCTH
ouocoepsl. OcHOBa pallMOHAILHOTO YIPABIEHUS MPUPOJHBIMU PECYPCaMU U UX
ucnosib3oBaHue. JlocTrkeHust OMOJIOTHH M OXpaHa IPUPOIbI

[TpakTHyeckoe 3aHsTHE (Ha BBIOOP MpernoaaBaTess)

Ne 12 «OTx0161 TPOU3BOICTBA»

WK «DKOJOTHYECKUE aCIIEKThl TPOPECCHOHATBHON NesITETbHOCTI
i «IIpodunaktuka npodeccuoHaIbHBIX 3a0071eBaHUI)

win «BiusiHMe TPON3BOICTBEHHBIX (PaKTOPOB HA OPTraHM3M YeJIOBEKa»

IK>...
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59-60

Tema 9.5.
Bnusinue conmansHo-
IKOJIOTHYECKUX (PAKTOPOB HA
3JI0POBbE YEJIOBEKA

IIpodeccnonanbuo OPUEHTHPOBAHHOE coaepxaHue (coxep:xanue
NPUKJIATHOTO MOYJIsA)

3n0poBbe U €ro cocrapistouue. DakToppl, MOJOKUTEIBHO M OTPULATEIBHO
BIUSIOUIME Ha OpraHu3M uenoBeka. [IpoOiieMa TeXHOreHHBIX BO3ACHCTBHI Ha
3I0pPOBbE YEJOBEKAa (DJIICKTPOMATHUTHBIC TMOJISI, OBITOBAas XUMHUS, H30BITOUHBIC
OIYMbI, paavanus | T.1.). Ajanrtanusi opraHu3Ma 4YelioBeka K (hakTopam
okpyxarorieid cpenbl. [lpuHIUnBl  (HOPMUPOBAHHS  30POBbECOEPETAIOIIECTO
noBefeHus. Pusznueckass aKTUBHOCTb M 370pOBbE. BHOXMMHYECKHE aCHEKThI
palvOHAJIBHOI'O IMMTAHUA

JlaboparopHble 3aHATHS

Ne 3 «YmcTBeHHas pabOTOCIIOCOOHOCTEY

i «Bnusaue abuoTtnueckux (akTOpoB Ha uUeIOBEeKa» (B KauyeCTBE TPUITEPOB,
CHIKAIOIIUX  pabOTOCIIOCOOHOCTh, HCIONb30BaTh YCIOBUS  OCYIICCTBICHUS
npodecCHOHANBHOM JesTeNbHOCTH: LIYyM, TeMIieparypa, ¢puznueckas Harpyska u

T.J.)

Pazjnen 10. Cesiekuusi OpranHn3MoB, OCHOBBI O0HOTEXHOJIOTHH

61-62

Tema 10.1.
Cenexuus
KaK HayKa U Tpolece

Conepkanne yueOHOro MaTepuasa

Ceneknus Kak HayKa U Mpolecc. 3apoKICHUE CEIEKIUH U IOMECTUKALUS. YYeHHE
H. W. BaBwioBa o 1LeHTpax MHOrooOpasusi U TPOUCXOXKICHUS KyJIbTYPHBIX
pacteHuil. LleHTpbI IpONCX0KACHHS JOMAIIHUX )KUBOTHBIX. COPT, MOpoja, ITaMM.
CoBpeMeHHbIE METO/IBI CEJICKIINU. MaccoBbsrit
U UHIUBUAYATbHBIH OTOOpPHI B CENEKIMH pacTeHUN U KHUBOTHBIX. OlleHKa
9KcTepbepa. BIM3KOPOJICTBEHHOE CKpenMBaHue — HUHOpUAMHT. Yucras JIHHUS.
CkpenuBanue 4ncThIX TUHUHN. ['eTepo3uc, unu rubpuaHas cuna. HeponctBenHoe
cKkpemuBanue — aytopunuur. OrtnanéHHas rtuOpuau3anus u e€  yCIexwu.
HckycCTBEHHBIN MyTareHe3 U IMOJIy4eHHE MOJIUILUIONI0B. JIOCTHKEHUS CEJIEKINU
pacTeHUH, )KUBOTHBIX 1 MUKPOOPTaHIU3MOB

63-64

Tema 10.2.
OCHOBBI OMOTEXHOJIOTUH

buoTtexHonorus kak orpacib Ipou3BOACTBaA. ['€HHas MHKEHepus. JTalbl CO31aHUS
pexomOunHanTHOM JIHK 1 TpancreHHbpIXx opranu3moB. KierouHnas uHXKeHepus.

Knerounele  KynbTypbl.  MHKpPOKJIOHaIbHOE  PAa3MHOKEHHE  PACTCHMIA.
KiionnpoBaHue BBICOKOIPOJYKTHBHBIX CEIIBCKOXO3SIMICTBEHHBIX OpPTraHU3MOB.
Okonoruyeckne M ITHUeckue  mpobmemsl. MO —  reHeTHuYecKH

MOANGUIIMPOBAHHBIE OPTAHU3MBI

OK-01,
OK-02,
OK-04,
OK-07
IIK...
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Tema 10.3.
buorexuonoruun
B )KM3HHU U npodeccun

IIpodeccnonanbuo OPUEHTHPOBAHHOE coaepxaHue (coxep:xanue
NPUKJIATHOTO MOYJIsA)

OcCHOBHBIC HAamNpaBJIEHUS COBPEMEHHONH OMOTEXHOJOTMH B NPO(eCcCHOHATBHOM
JeSTEIbHOCTH 4YeloBeka. Meroabsl OnorexHonoruu. OObEKTbl OMOTEXHOJIOTIHH.

DTHKa OHMOTEXHOJIOTHUYECKUX
Y TEHETHMYECKHX JKCIIepUMEHTOB. [IpaBuia moucka u aHaign3a OMOIKOJIOTHUUECKON
uHpopMaun

U3 pa3IUYHbIX MCTOYHUKOB (HayuyHas M y4yeOHO-HayuyHas JUTepaTypa, cpeicTBa
MaccoBoi nHGopMaIuu, cetb THTEpHET U IpyrHe)

[TpakTHueckoe 3aHATHE 2
Ne 13 Keticel Ha aHanu3 WHPOPMALUU O HAYYHBIX JOCTH)KCHHUSX B 001acTH
65-66 TeHETUYECKUX TEXHOJIOTHil, KIIETOUHON MHKEHEPUH, MUILEBbIX OMOTEXHOIOTHIA.
Ne 14 3amura Kkefica: npeacTaBIeHUE PE3yIbTaTOB PELICHUS KEWCOB (BBICTYIIIICHUE
C IIPEe3EHTAIUCH)
Pasnen 11. Pemienne keiicoB B 00;1acTH OMOTEXHOJIOTHIi 4
Tema 11.1.1. ConnansHo- IIpodeccnonanbuo OPUEHTHPOBAHHOE coaepkaHue (coxep:xkanue
ATUYECKHE ACIIEKTHI NMPUKJIATHOTO0 MOIYJIsA)
OMOTEXHOJIOTHI OTUYeCKHEe aCTeKThl Pa3BUTHA OWOTEXHOJIOTMH M TPUMEHEHHE HX B KHU3HH
4eJI0BEeKa, TIOUCK OK-01,
U aHamu3 MHGOpPMAIMU U3 PA3IMYHBIX UCTOUYHUKOB (HayuHass M yuyeOHO-HayudHas OK-02,
JUTEpaTypa, CpesIcTBa MaccoBoil nHpopMmanuu, cetb IHTEpHET U ipyrue) OK-04,
[TpakTyeckue 3aHATHS 4 (1)71;507
Ne 15 Keiicei Ha aHanmu3 uHpopMmanuu 00 ATUYECKMX AacCleKTax Ppa3BUTHUS
67-68 OMOTEXHOIOTUN (IO MUHH-TPYTIIaM).
69-70 Ne 16 3amura keiica: npeacTaBieHue pe3yabTaTOB PEIICHHs KeWCOB (BBICTYIIJICHHUE
C Ipe3eHTanuen)
71- | [IpomexyTounas arrectaums (IuddepeHIpoBaHHBIN 3a4eT) 2
72
Bcero: 72
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3. YciaoBus peajm3ainuu NporpaMmmal 001eo00pa3oBaTebHOM TUCIHUILIHHBI
3.1. Jlna peanu3anuM NPOrpaMMbl [IMCHUILUIMHBI JOJAKHBI OBITH IPeIyCMOTPEHBbI
cJIeyIolue crenuaabHble MOMeIeHUs:

Kabuner «buonorunm», OCHalleHHBIH 000OpYIOBaHMEM: CTOJ JIEMOHCTPALMOHHBINA (C
PAKOBHMHOM, IOJBOAKONM M OTBEJEHHMEM BOJbI, CAHTEXHUKOW, IJIEKTPHUUECKUMH PO3ETKaMH,
aBTOMAaTaMU aBAPHIHOTO OTKIFOYEHUS TOKa), Ja00paTOPHBIM OCTPOBHOM CTON (IBYXCTOPOHHHIA,
c 3alUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKUM IOKPBITHEM, HAJCTOJIbEM, C TMOACBETKOH M SJIEKTPUYECKMMHU PO3ETKaMH,
IOJBOJIKOM M OTBEJCHMEM BOJAbBI U CAHTEXHUKOH), CTyld Ja0OpaTOpHBIM MOBOPOTHBIMH,
peryiaupyemblii IO BBICOTE.

[TpumepHBIii IepeYeHb AeMOHCTPAIMOHHOTO U JIA00PaTOpPHOTO 000y IOBaHHUS.

JleMoHCTpaloHHOE 000py10BaHUE U PUOOPHI:

— KOMIUIEKT BJIQKHBIX IPENapaToB I1EMOHCTPALMOHHBIN

— KOMIUIEKT repbapHeB 110 CUCTEMATHKE PACTEHUH C ONpeeNUTeIbHBIMU KapTOUKaMu
— KOMIUIEKT KOJUICKIUH 1eMOHCTPallMOHHbII

— 1u(poBON MUKPOCKOI OMHOKYJISIPHBIN (C Kamepoil)

JlaGopaTopHO-TeXHOJIOTHYECKOE  OOopyAoBaHue  (1abopaTopHoe  00OpYJAOBaHHE,

puOOpbI, HAOOPHI JUISI SKCIIEPUMEHTA, UHCTPYMEHTHI):
—  MOJAEIH, MYJISDKHU, aNllIMKalun
— KOMIUIEKT MoJleNIef-anIIuKauii 1eMOHCTPALMOHHBIN
— KOMIUIEKT aHaTOMHUYECKHUX MOJIeNIel JEMOHCTPAallMOHHBIN
— Ha0Op MaJeOHTOJIOTUYECKUX MYJISDKEN
— KOMIUIEKT OOTAaHUYECKUX MOJIENIEH 1IEMOHCTPAIMOHHBIN
— KOMIUIEKT 300JIOTMYECKHUX MOJENIEH JEMOHCTPAallMOHHBIN
— KOMIUIEKT MYJISDKEN JEMOHCTPALlMOHHBIN
— CKeJeT 4YelloBeKa
— TOpC uenoBeKa pa30opHBIi
—  KOMIUIEKT MOJIenei
— KOMIUIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB KUBOTHBIX
—  TabuuIBl peabedHbIe
— JIEMOHCTpAIlMOHHBIE Y4eOHO-HATJIsIHbIE TOCcOOus
— KOMIUIEKT MTOPTPETOB it 0hopMIiIeHUsI KabuHeTa
— nabopaHTcKasl 11 KaOMHEeTa OMOJIOTHH M SKOJIOTHH
—  CTOJI C SAIUKAMH JIJI XpaHCHUS/TyMOOH
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— Kpecio oucHoe
—  CTOJI TaOOpaTOPHBI MOCUHBIN
— CYLIWIbHAS MaHeNb JUIsl TOCY/IbI
— mkad A1 XpaHeHus! y4eOHBIX TOcoOui
— mmKad s XpaHSHUS BIAXHBIX MPENapaToB, 3aMUPAOIIANCS HA KITIOY
— mKkad A XpaHeHHs 1ad0paTopHON OCYABl/TPHOOPOB
— J1a0OpaHTCKUUN CTOJ
—  CTyJ J1JabopaTOpHbIN
— KOMIUIEKT epIIei Ui MBIThs TaOOPaTOPHOM MOCYABI.
[IpumepHBIif 1HEepeyeHb JIEMOHCTPALMOHHOIO M JabOpaTopHOro oOOpyJOBaHUS HOCUT
PEKOMEHIaTeNIbHBIN XapakKTep.
3.2. UnopmannonHoe odecnevenne peaju3anuy NporpamMmbl
JUis peanm3anuy MPOTPaMMBl JTHCIUILIMHBI OnMOIMoTeuHbld (oHA 00pazoBaTenbHON
OpTraHMW3aIH JIOJDKEH MMETh TIEYaTHBIC W/WJIM AJICKTPOHHBIC yYUYCOHWKU W pa3pabOoTaHHBIE B
KOMIUIEKTe C HHUMH Yy4yeOHble TocoOus (MPU HAIWYHH), JOMYIICHHbIE K HCIOJIB30BAHUIO TPU
peanu3zanuu  00pa30BaTENIbHBIX MPOTPaMM CPEAHEro MpodeccuoHAIbHOrO 00pa3oBaHMs,
peanusyeMsIX Ha 6a3e OCHOBHOTO 00IIero 06pazoBaHus’.
[Ipu peanuzanuu mporpaMmbl JTUCHMIUIMHBI BO3MOXXHO HCIOJIb30BAaHUE AJIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECypcoOB,  JAOMYIIEHHBIX K  HCIOJB30BAHUIO TPU  peaau3aluu

O6paBOBaTeJ'IBHBIX nporpaMm CpCaHero 06]].[61“0 06pa30BaHI/I$I7.
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATEeILHOM U CIUNJINHbBI

KoHTpoJIb U oOlleHKa pe3yJbTaTOB OCBOCHUS O0IIE0O0pa30BATEIBHON IUCIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AUCIUIIMHAPHBIC Pe3YyIbTAThl, HAIIPABJICHHbIE HA (POPMHUPOBAHUE OOLTHX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHeTeHHHI;'I 110 pasjaciiaM U TEMaM COJACpKaHHUA y‘IC6HOl"O Martcpuralia.

Oomas/npodeccuoHanbHast
KOMIETeHI[Us

Pa3zgen/Tema

Tun OLIEHOYHBIX

MeponpusiTUsA

OK 01. Bsibupars cmocoObl
pelieHus 3aj1a4
npodeccrnoHaTBEHOM
JEATSILHOCTH MPUMEHHUTEIILHO
K Pa3JINYHBIM KOHTCKCTaM

Tewmsr 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®, 9.5I-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cy>xaeHue 1mo Borpocam
JEKIUU

PazpaboTtka rioccapust
3anoiHeHue  CpPaBHUTEIbHBIX
TaOIIuUI

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha HCIIOJIb30BAHUE
apryMEHTOB, OHOJIOTHUYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBuayanbHas
camocTosTelbHas paboTa
[IpencraBienue  pe3ysbTaTOB
MPAKTUYECKHUX padoT
KoHTponbHble paboThl

3amuTa TBOPUYECKUX paboT

amnra VHIUBUTY ATbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTOHHOﬁ ATTCCTallu

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnenuBaemasi AUCKYCCHS TIO

COBpPEMEHHBIE cpeacTsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIpocaM JIeKIHH

IIOHCKa, aHajJIn3a 7.3’ 8.1 , 8.2, 0. 1_9‘3’ Pa3pa60T1<a MEHTaJIbHOMU

u " MHTEPIIPETALMH | g 411 /o 9 5[T-0/c, 10.1, gapTLI B MUHM IpyTax

nHpOpMaIny, BITTOJIHEHHE U 3aIINTa

u UH(POPMAaILIMOHHBIE 10.2, 10.3I-o/c, 11.11I-0/c 71a00paTOpHBIX PaboOT

TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBieHne pe3ysibTaTOB

3a1a4 npogeccuoHaIbHON IPAaKTUYECKUX paboT

JeSTeTbHOCTH [IpencraBieHne yCTHBIX
COOOLIEHUH C Mpe3eHTalel,
MOJITOTOBJICHHBIX 110 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHIOBaHHBIX
Iperno/iaBaTeseM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | ObcyxneHue no Bonpocam

B3aHMMOJEHCTBOBATh U paGOTaTL

4.3,5.1-5.4,6.1-6.3,7.1-7.3,

JICKIINH

B KOJUIEKTHBE U KOMAHJE 8.1 ) 9.1-9.3. | [Ipeacrasnenne  pe3ynbraToB
9.4T-0/c, 9.5M-o/c, 10.1, gg;‘gf;fggﬁeﬁifpa cor
10.2, 10.3IT-o/c, 11.1I1-0/c Samuta WHIMBUTYATHHBIX
MIPOEKTOB
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OK 07. CopelicTBOBaTh
COXpaHEHUIO OKPY’KaIOIIeH
Cpelbl, PecypcocOepeKeHuUIO,
MIPUMEHSATD 3HAHUS
00 U3MEHEHUU KJIMMAaTa,
TIPUHITATIBI OEepEIKITUBOTO
MPOU3BOJCTBA, A (HEKTUBHO
JIENCTBOBATH

B UPE3BBIYANHBIX CUTYyaLUAX

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-43,5.1-54,6.1-6.3,7.1-
7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cy>xaeHue 1mo Borpocam
JEKLIHH

Pa3paboTtka rioccapust
3amoJIHEHUE  CPAaBHUTENIbHBIX
TaOJIuUIL

TectupoBanue

VYerHbli onpoc

JIMKTaHT Ha MCHOJIb30BaHUE
apryMEHTOB, OHOJIOTHUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKH
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBienue pe3ynbTaTOB
MPAKTUYECKHUX padoT
KoHnTponbHble paboThl

3amuTa TBOPUYECKUX paboT
3ammra WHIMBUTY ATbHBIX
MIPOEKTOB

Brimonnenue 3aganuii
MIPOMEXKYTOYHOM aTTECTALUH

IIK...

IT-o/c
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