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1. O01mas xapaKTepUuCTHKA PUMEPHOH padoyeil MPOrpaMmbl
0011e00pa3oBaTe/IbHON TUCHUILINHBI «buosorus»

1.1. MecTo iucumMIIMHbI B CTPYKTYpe o0pa3oBarenbHoi nporpammsl CITIO
OobmeoOpa3oBaTenpHas aucHuminHa «buonorus» wusyudaercs Ha 0a30BOM YpPOBHE B
0o0meoOpa3oBaTeIbHOM  ITMKJIE  Y4eOHOro  IUTaHAa  OCHOBHOM  MpodecCHOHaIbHOM
obpazoBarenbHOl nporpammsel B cooTBeTcTBHH ¢ PI'OC mo criennansHocT 36.02.06 duHaHCH
TpynoemkocTs aucuuiuinHbl «bruonorus» Ha 6a30BOM ypOBHE cocTaBisieT 64 yaca, w3
KOTOpbIX 10 "yacoB BKIIOYaeT MpoheCCHOHATFHO-OPUEHTHPOBAHHOE COACPIKaHUE, YCHITMBAIOIIEE
npoecCHOHANBHYIO COCTABIISIIONIYIO 10 criennaibHocTu 36.02.06 dunHaHCH
[IpodeccrnonanbHO-OpHEHTUPOBAHHOE COACPKAHKIE PEATU3yeTCsl B MPUKIATHOM MOJYJIE
(pazmen 5 “buonorust B )KU3HU ') HA MaTepualie KeHCOB, CBA3AHHBIX C aHAIM30M UH(POPMALIUH O
pPa3BUTHH W TIPUMEHEHUM OHOTEXHOJOTHUH 10 OTpacisaM Oyaymiedl npodeccHoHaATbHON
nesiTeNibHOCTH oOydaromuxcs. KpoMe toro, mpodeccuoHanbsHO-OPHEHTUPOBAHHOE COJIep:KaHue
YUUTBHIBAEeTCS B pazjiene 4 “IKonorus’” Mpu BRIMOJIHEHUHU J1a00paTOPHBIX U MPAKTUYECKUX padoT,

CBSI3aHHBIX ¢ OyayIieil mpodecCHOHANBHON NesITeTbHOCTHIO 00YYaIOIIMXCS.

1.2. lleab ¥ n1aHUPYyeMble Pe3yJabTaThl 0CBOCHHUS THCHUIIJIHHbI

Lenb: ¢GopMupoBaHUE Yy CTYJIEHTOB MPEICTABICHHUS O CTPYKTYPHO-(YHKIIMOHAIBHON
OpraHM3alK >KUBBIX CHCTEM Pa3HOTO PaHra Kak OCHOBBI NPUHATHUS PELIEHUN B OTHOLIEHUU
00BEKTOB )KMBOW PUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYyAIIHSIX.

3anaum:

1) chopmupoBaTh MOHUMaHUE CTPOEHUS], MHOTOOOpa3us 1 0COOEHHOCTEH KHUBBIX CUCTEM
pasHOro YpOBHSI OpraHM3allid, 3aKOHOMEPHOCTEHW MpPOTEKaHUs OMOJOTHMUECKUX MPOLECCOB U
ABJICHUM B OKpYJXKarolled Ccpene, LEJOCTHOW Hay4YHOW KapTHHBI MUpPa, B3aWMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS OIPEIEIIATh KHUBbIE OOBEKTHI B IPUPO/IE; MPOBOAUTH HAOIIOICHHUS 3a
DKOCUCTEMaMH  JUIsl  BBISIBJIEHHS  €CTECTBEHHBIX W AHTPONOTEHHBIX  W3MEHEHUH,
MHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOACHUH,

3) chopMupoBaTh HaBBIKH MPOBEICHUS MPOCTEUIIINX OMOJIOTHYECKIX
HKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN C coOMIoIeHueM MpaBuUi 0e30macHoro oOpamieHus ¢
00BeKTaMH U 000py10BaHUEM;

4) pa3BUTh YMEHHUS WCIOJIb30BaTh HWH(MOpPMAIUIO OHOJIOTHYECKOTO XapakTepa WH3

Pa3IUYHBIX HCTOYHHUKOB;



5) cdopmupoBaTh YMEHHS MPOTHO3MPOBATH IOCIEACTBUS CBOEH JAEATEIBHOCTU IO
OTHOILIEHHUIO K OKpYJXKaroIel cpeae, cOOCTBEHHOMY 370pPOBbIO; OOOCHOBBIBAaTh M COOJIIONATH
MepbI TPOPUITAKTUKY 3a00I€BaHUH.

6) cdopmupoBaTh NOHMMAaHHWE 3HAYMMOCTH JIOCTHKEHUN OWOJIOTMYECKON HayKh U
TEXHOJOTHIl B MPAaKTUYECKOW AESTENbHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIUHCKUX

TEXHOJIOTUH U arpoOHMOTEXHOIOTHA.



1.2.2. Ilnannpyembie pe3yJbTaThl 0CBOeHHUsI 001e00pa3oBaTebHON AMCHUILIUHBI B cooTBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC

COO

Oco6oe 3HaueHNe JUCHUIUIMHA UMeeT pHu GpopmupoBanuu u passutuu OK.

OIIC(,OII;K Oo0mue JAuncuunimHapHbIie
OK 01Bp16uparh crocoosl B yacTu Tpy10BOr0 BOCIIUTAHMSA: c(OPMHPOBAHHOCTh 3HAHUH O MeECT€ U POJHU
IKHHGHHﬂSaﬂaq - TOTOBHOCTH K prﬂy,OCO3HaHHB IIECHHOCTHU MaCTepCTBa, 6HDHOFHH B CUCTCMC HaYQHOFO 3HAaHUA,
npodeccnoHaNbHOM ESATENbHOCTH | TPYAOTIO0HE; (YHKIIMOHAJILHOM TPaMOTHOCTH  YeJOBEKa IS
HpI/IMeHI/ITeJII)HO K paSJII/I‘-IHI)IM - TOTOBHOCTbH K aKTHBHOﬁ JCATCIIBHOCTHU TGXHOHOFquCKOﬁ peIHGHI/ISI JKNU3HCHHBIX HpO6HeM;
KOHTEKCTaM 51 COLIMAJILHOM HaIlpaBJICHHOCTH, CIOCOOHOCTH | C(hOPMUPOBAHHOCTH yMEHUS pacKkpbIBaTh
WHULIUUPOBATH, IJIAHUPOBATH u CaMOCTOSITENIBHO | COJEPKaHUE OCHOBOIMOJIAraloUX OUOJIOTUYECKUX

BBITIOJHATH TaKyIO JIESTEIbHOCTD;
- UHTEpec K pa3nuyHbIM cdepaMm MpodeccroHalbHOI
NesITebHOCTH,

OBnanenue YHUBEpPCAIbHBIMU
MO3HABATEJbHBIMU ACHCTBUSMMU:

a) 0a30BbIe JIOTHYeCKHe [IeliCTBUS:

- CaMOCTOSITENbHO (hOpMYyIUpPOBaTh M aKTYaJIU3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK MM OCHOBAHUS
JUTISL CpaBHEHUS, KilacCu(UKAIMU U 0000IIECHHUS;

- OMpEAETATh LENH JeSITeIbHOCTH, 3aJaBaTh MapaMeTpsl U
KPUTEPHUH WX JOCTIKEHUS,

- BBIBJIATH 3aKOHOMEPHOCTH U
paccMaTprUBaeMBIX SBICHUSIX;

- BHOCHUTh KOPPEKTHBBI B JI€ATEIBbHOCTb, OIICHUBATH
COOTBETCTBUE pE3YyJbTAaTOB ILIEJSM, OILIEHUBATh PHUCKU
MOCJECTBUM JesITeIbHOCTH;

- pa3BWBAaTh KPEAaTUBHOE MEBIIUICHHE TPH PEUICHUU
KU3HEHHBIX Tpo0IeM

0) 0a30BbI€ HCCIEI0BATEIbCKHE TeHCTBHS:

y4eOHBIMU

NpoTUBOpPCUYNSA B

TEPMHUHOB M TOHSTUMN: KU3Hb, KJI€TKa, TKaHb, OPTaH,
OpTaHW3M, BHJI, TIOMYJISAINS, YKOCHCTEMa, OUOIICHO3,
owocepa; wmeraboausm  (OOMEH  BEIIECTB U
MIpeBpaIICHIE JHEPTHUN), romeocras
(camoperynsnus), OuocuHTe3 OeKa, CTPYKTypHas
OpraHW3aIisl  JKUBBIX  CHCTEM, JINCKPETHOCTb,
cCaMOperyJISIHs, CaMOBOCITPOU3BEICHHE
(penpoayKIys), HACICACTBEHHOCTh, N3MEHYHBOCTD,
HHEPro3aBUCUMOCTh, POCT U pa3BUTHE, YpOBHEBas
OpTaHM3aIHS;

c(hOpMUPOBAHHOCTH YMEHHUS pacKpbIBaTh
CoJIepKaHUE OCHOBOITOJIATAIOIINUX OMOJIOTHUUECKHUX
TEOPUA U THUIIOTE3: KIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM, ABOJIOLMOHHON, MPOUCXOXKICHUS
JKU3HU U YETIOBEKa;

c(hOPMHUPOBAHHOCTH YMEHUS pacKphIBaTh
OCHOBOTIOJIAraloNe OWOIIOTUYECKHUE 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.U.
Basunosa, 3. I'ekkensi, ®@. Miomnepa, K. bapa),
I'PaHUIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;




- BIAJETh
MPOEKTHOMN
npo0Jem;

- BBIABIATH

HaBBIKAMHU  Y4EOHO-HMCCIIEAOBATEIbCKON U
JESTEJIbBHOCTH,  HABbIKAMU  pa3pelIeHUs

HPUYHUHHO-CJICICTBEHHBIC
aKTyaJII/I?;I/IpOBaTB 3aﬂaqy, BbIABUT'aTb I‘I/IHOTe3y cec
peIlleHUs, HAXOIUTh AapPryMEHThI JUI JOKa3aTelIbCTBA
CBOMX YTBEpXKACHMH, 3a1aBaTh I[AapaMeTpbl U KPUTECPUHU
peILCHUS;

- aHaJII/I3I/Ip0BaTI) nonyquHHe B XO0IO€ peHIeHI/ISI 3a1a4u
pe3ybTaThl, KPUTHYECKH OIEHHBATh WX JOCTOBEPHOCTD,
HpOFHO3I/IpOBaTI) N3MCHCHHC B HOBBIX YCJIOBI/UIX;

- yMeTh TMEPEHOCUTh 3HAHHS B IO3HABATCIBHYIO U
HpaKTI/I‘IGCKYIO O6JIaCTI/I KUBHECACATCIIBHOCTH,

- YMETh MHTETPUPOBATh 3HAHHS M3 Pa3HBIX MPEIMETHBIX
o0OJacrei;

- BBIIBUTATh HOBBIE WJIEU, MpeIsiaraTb OPHUTHHAIbHbBIC
IoaxXoabl 1 peIHeHI/Iﬂ;

— - CIIOCOOHOCTBH MX MCHOJIF30BAaHMS B IIO3HABATEIILHON U
COILIMANTLHOM MPaKTUKE

CBiA3HU nu

IIPUOOPETEHUE  OMbITAa I[PUMEHEHUS OCHOBHBIX
METO/ZIOB HAYYHOTO IIO3HAHUSA, WCIIOJIb3YEMBIX B
Ouosiornu: HAONIONEHUS W  ONUCAHMUA SKUBBIX
CHUCTEM, IMPOLIECCOB M SBJICHUW;, OpraHU3alud H
IpPOBEAEHUS  OMOJIOTMYECKOTO  IKCIIEPUMEHTA,
BBIJIBUKEHUSI THUIOTE3, BBIABICHHUS 3aBUCHUMOCTHU
MEXJly HCCIIEIyEMbIMU BEJIMYMHAMU, OOBSICHEHUS
MOJIyYEHHBIX PE3yJlbTaTOB H  (OPMYIUPOBAHUS
BBIBOJIOB C HCIOJb30BAaHUEM HAYYHBIX IOHSTUH,

TeOpI/Iﬁ M 3aKOHOB,

c(hOpMHUPOBAHHOCTH YMEHUS BBIICIISTH
CYIIECTBECHHBIC  TNPU3HAKK  BHPYCOB,  KIIETOK
[IPOKApUOT W  DYKApUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHH3MOB, BHJIOB,
OMOreoIeHO30B M DKOCHUCTEM;  OCOOECHHOCTH
MpOILIECCOB OOMEHa BEIIECTB M  MpEeBpallleHUs

SHEPruM B KJETKe, (POTOCHHTE3a, MIACTUYECKOrO U
HHEPreTUYEecKOro OOMEHa, XEMOCHHTEe3a, MHTO03a,

Meno3a, OIUIOJJOTBOPEHHS, pa3BUTHUSA )51
pa3sMHOXEHHUS, VH/IMBUYaJIbHOTO pasBUTHS
opraHusma (oHTOTEHE3a), 060pbOBI 3a
CYLIECTBOBaHHE, €CTECTBEHHOT'O orbopa,
BHUJI000pa3oBaHus, MPUCTIOCOOTIEHHOCTH
OpraHM3MOB K  cpeae  OOWTaHus,  BIHSHUS
KOMITIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX

U3MEHCHMH B 9JKOCHUCTEMax CBOCH MECTHOCTH,
KPYroBOpOTa BEIIECTB M IPEBpAIlCHUE JHEPTHU B
ouocdepe;

— c(pOpMHPOBAHHOCTH YMEHUS pemiathb
Ouonornyeckue 3aj1a4H, COCTaBIISATh
TCHOTUITMYECKUE CXCMbI CKPCIIUBAHUS IS Pa3HbIX
TUIIOB HACJICAOBAHUSA IIPU3HAKOB Yy OPraHU3MoOB,
COCTAaBJIATHL CXCMbI IICPCHOCA BCUICCTB WM SHCPIrUH B




9KOcHcTEeMax (LIeny MUTaHMsl, TUIIEBbIC CETH)

OK 02V cnonb30BaTh COBPEMEHHBIE
CpEeICTBa IIOMCKa, aHaJIu3a U
MHTEpIIpeTaluu nHHOpMaluu U
WH(OPMAIIMOHHBIE TEXHOJIOTUN
JUISL BHITIOJTHEHUS 3a71a4
poecCHOHATEHOM IeATEIIBHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'O NO3HAHUSA:
- ¢OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U OOIIECTBEHHOMN

IPAKTUKH,  OCHOBAaHHOIO  Ha  JHalore  KyJbTyp,
CHOCOOCTBYIOLIIETO ~ OCO3HAaHMIO  CBOErO0  MecTa B
HOJIUKYJIBTYPHOM MHPE;

- COBEpPILUICHCTBOBAHME S3BIKOBOM M  YHUTATEIbCKOHN

KYJIbTYPbI KaK CPEICTBa B3aHMMOJCHCTBHUS MEXKIY JIIOJAbMU
Y [I03HAHUs MUPA;

- OCO3HaHWE [EHHOCTH  HAYYHOW  JESTEIBHOCTH,
TOTOBHOCTb OCYIIECTBIISTH MPOEKTHYIO u
UCCIIEIOBATEIbCKYIO JeSTEIbHOCTh WHAMBHIYaIbHO H B
rpyIme;

OBnanenue YHUBEpPCAIbHBIMU Y4eOHBIMU

MMO3HABATEIIbHBIMU JICHCTBUSIMU:
B) padoTa ¢ nunopmaumeii:

- BJIaJAC€Tb HaBbIKaMHU IIOJIYYCHHA I/IH(I)OpMaI_II/II/I nus3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATH  ITOUCK, aHaJIn3s, CUCTCMATHU3allUI0 U

MHTEPIIPETAlNI0 WH(OPMALUK Pa3IMYHBIX BUJIOB U (opM
IIPE/ICTABIICHUS,;

- CO3/1aBaTh TEKCTbl B PA3IMYHBIX (popmarax ¢ y4eTom
Ha3zHauYeHUs MHPOPMAIIUH U 1IeJIeBON ayTUTOPUH, BEIOUpast
ONTUMAJIBHYIO OPMY MPECTABICHUS U BU3YyaIU3alUH;

- OLIEHUBATh JJOCTOBEPHOCTD, JISTHTUMHOCTh WH(pOpPMAIINH,
€€ COOTBETCTBHUE IIPAaBOBBIM M MOPAIBHO-ITUYECKUM

HOpMaM;
- HCIONb30BaThb  CpPEeACTBAa  HMH(DOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHii B peleHnn

KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpTraHU3allMOHHBIX
3aa4 ¢ cobmoeHneM TpeboBaHU IPrOHOMUKHU, TEXHUKU
0€30MacCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKU OLICHUBATD

UHPOPMALIHIO OMOJIOrM4YECKOr0 coJieprKaHus,
BKJIIOYAIOIIYI0  IICEBJIOHAyYHble  3HaHUA W3
pa3IMYHbIX HUCTOYHUKOB  (CpeICcTBA  MacCOBOM
uHGOpMaLMY, HAy4YHO-TIOMYJISIPHBIE MaTepualbl);
UHTEPIPETUPOBATH ATHUYECKUE ACIEKTBI
COBPEMEHHBIX  HCCIelOBaHMA B Ouosiorumy,
MEIUIINHE, OMOTEXHOJIOTHH; paccMaTpuBaTh
rio0ajibHbIe HKOJIOTUYECKUE po0IeMbI

COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHUIO K
HUM COOCTBEHHYIO MTO3UIIHIO;

— copMHUPOBAHHOCTH YMEHHI C03J1aBaTh
cOOCTBEHHBIC MMUCHbMEHHBIE U YCTHBIE COOOIIIEHUS Ha
OCHOBE OMOJIOrHYECKOM uHbopmanuu nu3
HECKOJIbKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MMOHSATUHHBIN anmapar OHOJIOTHH




U OTHYECKHUX
0€30I1aCHOCTH;
BJIAJICTh HABBIKAMHM PACIIO3HABAHUS M  3aIUTHI
uHpopManuu, UHHOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

HOpM,  HOpPM  HMH(OPMAIIMOHHON

OK 043¢ dexTnBrHO
B3aMMO/ICHICTBOBATh U PabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSTEIIBHOCTU U
CaMOOIIPEICIICHUIO;

-OBJIaJICHHE  HaBBIKAMH  y4eOHO-HMCCIIEI0BATEIbCKOM,
MPOEKTHON U COLIMATIBLHOM AEATEIIBHOCTH;

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
AeMCTBUSAMMU:

0) coBMeCTHasi 1eITeIbHOCTbD!

- IIOHUMATh U UCIIOJIB30BaTh IIPEUMYIECTBA KOMAHIHON U
WHAUBUAYAIbHON paboOTHI;

- IpUHUMATh  LEIM  COBMECTHOM  JIEATENIBHOCTH,
OpraHU30BBIBATh M KOOPJAMHUPOBATh JCHCTBUSA 1O €€
JOCTH>KEHHIO: COCTAaBIIATh IUIAH JACWCTBUM, paclpeneisiTh
poJIM € Y4YyeTOM MHEHUH YYacTHUKOB 0OCYXIaTh
pe3ybTaThl COBMECTHON pabOTHI;

- KOOpAMHUPOBaTh M BBINOJHATH pPabOTy B YCIOBHSX
peabHOTO,  BHUPTYaJbHOTO M KOMOMHUPOBAHHOTO
B3aUMOJICUCTBUS;

- OCYILECTBIISATh O3UTUBHOE CTPATErMYECKOE MTOBEJCHUE B

Pa3JIMYHBIX  CUTyalMsX, MPOSBIATH TBOPYECTBO U
BOOOpaxeHue, ObITh MHUITUATUBHBIM

OBJagenue YHUBEPCAJIbHbIMHU peryasiTUBHBIMH
JeHCTBUSIMH:

I') NPUHSATHE ce0sl U APYTHUX JIOJeH:

- IPUHUMATh MOTHMBBI M APryMEHTBHI JIPYTHUX JIFOJEH TpPHU
aHaJIu3e pe3yJIbTaTOB JEATEIbHOCTH;

- TpU3HaBaThb CBOE MPaBO M MpaBO APYTUMX JHOJEH Ha
OIINOKH;

— - pa3BUBaTh CHOCOOHOCTh TMOHUMATh MHP C THO3HMIUHU
JPYTOTO YelIOBEKa

— MpUOOpETEeHHE OMbITa MPUMEHECHUS OCHOBHBIX
METOJIOB HAy4YHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OuoJiormu: HaOJIOJEHUS W  OINMCAHUS KHUBBIX
CUCTEM, IIPOIICCCOB M SIBJICHHMN; OpraHH3allid Hu
MIPOBEICHUS OMOJIOTHYECKOTO IKCIIEPUMCHTA,
BBIIBMOKEHUS THIIOTE3, BBIIBIEHHS 3aBHCHMOCTH
MEXKJIy HCCICAYEMBbIMH BEITUYUHAMHU, OOBSICHCHHS
MOJIyYEHHBIX PE3yJbTaTOB H  (OPMYJIUPOBAHHS
BBIBOJIOB C HCIIOJIb30BAHUEM HAY4YHBIX ITOHSTHH,
TEOpHUH U 3aKOHOB




OK 07ConeiicTBOBaTh COXpaHEHUIO
OKpY’Karollen cpeabl,
pecypcocOepereHUI0, IPUMEHSTh
3HaHUs 00 U3MEHEHUHU KJIMMaTa,
IIPUHLIUIIBI OEPEKIUBOTO
MIPOU3BOCTBA, YPHEKTUBHO
JICCTBOBAThH B UPE3BbIYaNHBIX
CUTYyaLMsIX

B 06,1acTHIK0/10rM4eCKOr0 BOCIIUTAHHUS:

- chopMHUPOBAaHHOCTh  JKOJOTHYECKOW  KYJIBTYpHI,
MOHWMAaHUE BITUSTHUS COIMATILHO-IKOHOMHYECKUX
NPOIIECCOB HA COCTOSHHE TMPHPOJHOW U  COIUAILHOU
Cpefbl, OCO3HAHUE TI00ATBFHOTO XapaKTepa 3KOJIOTHYECKIX
po0Jem;

- IUIAHMPOBAaHME M  OCYLIECTBIEHUE JCHCTBHA B
OKpyXarlled cpene Ha  OCHOBE 3HAaHMs  Liejed
YCTOMYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATUE JEWUCTBUH, TNPUHOCSIIUX BpPEX
OKpYXaroIlIeH Cpeae;

- YMEHHE IIPOrHO3UPOBAThH HeOJ1aronpusTHele
JKOJIOTUYECKHE ITOCJIEICTBHS IpeAPUHUMAEMbIX

JIEHCTBHM, IPEAOTBPAIIATh UX;

- pacumiupeHue OmbITa JEATETbHOCTH HKOJIOTHYECKOM
HAPaBIEHHOCTH;

- OBJIaJICHWE HaBBIKAMHU Y4YeOHO-MCCIIEI0BATEIbCKOM,
MIPOEKTHOM M COLMATIbHOMN AESITEIbHOCTU

c(hOpMHUPOBAHHOCTH yMEHUs MIPUMEHSATD
MIOJIyYEHHBIE 3HAHUS JUISL 00BsCHEHUS
OMOJOTMYECKUX TMPOIECCOB W  SIBJICHWM,  JUIS

[PHUHATHS MPAKTHYCCKUX PEIICHUI B MTOBCEIHEBHOMN
JKM3HH C LENBI0 o0ecieueHns 0e30IMacHOCTH CBOETO
3M0POBbSI W 3I0POBbS  OKPYKAIOIIMX  JIFOJIEH,
COOTIO/ICHHST  37I0pOBOrO  0o0paza KH3HH, HOPM
IPaMOTHOTO TOBEICHHS B OKPYIKAIOIICH MPHUPOTHOM
cpezie; MOHUMaHUE HEOOXOJAUMOCTH HCIOJIb30BAHUS

JOCTHKEHUHN COBPEMEHHOMU 6uosorun u
OMOTEXHOJIOTUM JUTS PalMOHAIBHOIO
IIPUPOJOINIOIB30BAHNS




2. CTpyKTypa U coaepxkaHue 00ueodpa3oBaTeIbHOM IUCHUILIMHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Ounas popma o0yueHust

Buj yueOHoit padoThl

O0BeM B yacax

O0beM 00pa3oBaTeJIbHONH MPOrpaMMBbI AN CHUTITTHHBI 64
B T.4.
OcHOBHOe co/iep:KaHue 64
TEOpeTHYECKOe 00yUueHHE 32
B T.4. IPO(ECCUOHATLHO-OPUESHTHPOBAHHOE COACPIKAHNE 2
MPaKTUYECKUE 3aAHITHS 32
B T.4. TPO(eCCHOHAIBHO-OPHEHTHPOBAHHOE COJICPIKAHIE 8
IIpome:xxyTounasi arrecTanus (3a4er) 2
Ounas ¢popma 00yueHus
Koapbl
Conepxanue KOMIIETeHIIU M,
OpMHpOBa-
HaumenoBanue y4eOHOro MmaTrepuaJia O6bem (bopmup
HHMIO KOTOPBIX
pa3aesioB U TeM U GopMBbI OpraHu3anuu BUACAX | s rBveT
AeATeJIbHOCTH 00y4aroluXcst y
3JIeMEeHT
NMPOrpamMmbl
Paznen 1. Kiletka — CcTPyKTYypHO-()YHKIMOHAJIBHASL €IMHHMLA 18
KHBOT'0
Conep:xanue y4e0HOro MaTepuaJia 4
CoBpeMeHHBIE  OTpaciu  OMOJIOTHUYECKHUX
3HaHui. CBs3b OHONOTMH C JAPYTUMH
Haykam#: Ouoxumusi, Onodusuka, OMOHHKA,
Tema 1.1 reHoreorpadus u Ap. Pomp u  Mecto
o Oowosoruu B (hOPMHPOBAHWH COBPEMEHHOM 2
buo.orus Kax Hay4YHOU KapTUHBI MUupa YpoBHU
Hayka. O0mas Y P . ba- P OK 2
opraHu3anu >kuBod Marepuu. OOmas
XapaKTepuCTUKA o
XapaKTEePUCTUKA >KU3HU, CBOMCTBA YKUBBIX
"KM3HH .
cucteM. XUMHUYECKUHA COCTaB KIIETOK.
B TOM uymciie NpaKTHYECKHUX 3aHATHHA U
J1aDOpaTOpPHBIX padoT
Odopmienne TaOIUIBI: «YPOBHU OpPTaHU3AIIIN )

JKUBOU MaTEpPUN».




Tema 1.2.
CTpyKTypHO-
(pyHKuMOHANbHASA
OpraHu3anus
KJIETOK

Conep:xanue y4eOHOIro MaTepuasa

OK-1
OK -2
OK -4

Knerounas teopus (T. IlIBann, M. Illneiinen,
P. Bupxos). OcHoBHBIE MOJIOKEH NS
COBPEMEHHOM  KJIETOYHOM  Teopuu. THIb
KJIETOYHOM OpraHu3aluu: NPOKAPHUOTUUECKUI U
AYKapUOTHUYECKUH. OnHOKJIETOUHBIE u
MHOTOKJIETOUYHbIE ~ opranu3mbl.  CTpoeHue
IIPOKAPUOTUYECKOM KJIETKU. Crpoenue
SyKapuoTHUeCKOM  kieTku.  Hekierounsie
(dbopmbl sKH3HU (BHPYCHI, OakTeprodaru).

B TomM umcie mnpakTHYeCcKMX 3aHATHH U
J1a00opaTopHBIX padoT

[TonroroBka pucynka «CTpoeHUE KIETKH
(pacTeHusi, >KMBOTHBIC, T'pHOBI) M KICTOYHBIC
BKJTFOUCHUS (kpaxmau, KapOTUHOW/IBI,
XJIOPOILIACTBI, XPOMOILIACTHI)»

Tema 1.3.
CTpykTypHO-
(pyHKUIMOHAJIbHBIE
(axTopbI
HAaCJ1eICTBEHHOCTH

Coaep:xanue yueOHOro MaTepuasa

OK-1
OK -2

XpomocomHas teopuss T. Moprana. Crpoenue
XpoMocoM. XpOMOCOMHBIH HAbOp  KIETOK,
T'OMOJIOTMYHBIC n HETOMOJIOITMYHBIC
XpOMOCOMBI, TAalJIOWIHBIA W JTUTUIOUTHBINA
Habop. Hyxkneunossie xucnotsl: JJHK, PHK
HaxOXJIE€HWE B KIETKE, HUX CTPOECHUE U
¢yHKMU. MarpuuHble Mpolecchl B KIETKE:
perukamnus, OuocuHTe3 Oeska, pemnaparus.
['eHeTHYECKUIA KOJI M €r0 CBOMCTBA.

B TOoM wu4mcie npakTHYeCKHX 3aHATHH U
J1adopaToOpHBIX padoT

Pemenue 3a7a4 Ha OmnpeAcIeHue
IMOCJIEIOBATCILHOCTH HYKJICOTHJIOB,
aMHMHOKHCIIOT B HOPME U B ClIy4yae U3MEHEHUS
nocaeaoBareabHocTH HykineoTuaoB JIHK.

Tema 1.4.

OOMeH BelecTB U
NnpeBpalleHue
YHEPrUM B KJIETKe

Conep:xxanue yueOHOro MaTepuasa

OK -2

[TousTne  Mera®oOmM3M. ACCUMUIISALMSA U
JUCCUMMJISALIASL — JIBE CTOPOHBI MeTaboau3Ma.
Tunel oOMeHa BemecTB: aBTOTPO(HBIN U
reTepoTpOoQHBIN, a’poOHBIH W aHAIPOOHBIM.
[Inactuueckuii oOMeH. DoTOCHHTE3.
XeMOCHHTE3.

B TOoM u4mcie nNpakTHYeCKHX 3aHATHH U
J1a00paToOpHBIX padoT

Pa3pabotka CXEMBI «@POTOCUHTE3 B

PaCTUTEILHOMN KIIETKE»

Tema 1.5.
JKHU3HEeHHDBIN UK

Coaep:xxanue yueOHOro MaTepuasa

OK -2
OK - 4




KJIeTKH. MUTO3.
Meiio3

Knerounslii 1muki, ero mnepuoasl. Murtos, ero
craguu i MIPOUCXOISIIINE MIPOLIECCHI.
buonornyeckoe 3Hadenne MuTO3a. Meiio3 u ero
cranuu. IloBeneHue XpomMocom B Meio3e€.
Kpoccunrosep. buonorndeckuii cMbicii Meio3a.

Pasnen 2. CrpoeHue u GQyHKIIUM OPraHU3Ma

20

Tema 2.1.
Ctpoenue
OpraHuzma

Conep:xxanue y4eOHOIro MaTepuasa

OK -2
OK -4

MHOrOKJIETOUHEIE OpraHU3MEBbI. BzanmocBs3b
OpraHoB n CHUCTCMBI OpraHoB B
MHOTI'OKJICTOYHOM OpraHusme. TI'omeocras
opranusMa M €ro MnoaACPKAaHUC B IPOLCCCC
KU3HCOACATCIIBHOCTH.

Tema 2.2.
DopmMbI
Pa3MHOKEeHUA
OpPraHu3MoB

Coaep:xanue yueOHOIro MaTepuaJia

OK -2

dopmbl pa3MHOKEHUST Opranu3MoB. becmonoe u
MOJIOBOE  pa3MHOXKeHHe. Buubel  Oecrnonoro
Pa3sMHOKEHUSI. [Tonooe pa3sMHOXKEHHE.
['amerorenes y xuBOTHbIX. CriepmaToreHes u
0OTeHE3. CtpoeHue  TOJIOBBIX  KIIETOK.
Om1010TBOpEHHE.

Tema 2.3.
OnTorenes
pacTeHui,
SKMBOTHBIX U
JejioBeka. Biausinue
COIMAJIbLHO-
DKOJIOTHYeCKHX
(¢paxkTopoB Ha
310POBbeE
JeJI0BEKA.

Coaep:xxanue yueOHOIro MaTepuaJa

OK -2
OK -4

WuauBuayanbHOE  pa3BHTHE
OMbOpuorenes u ero CTa/IUH.
[TocTamMOpuoHaTBHBIHI MEPUO/T. Cragnn
MOCTAMOPHUOHAIBHOTO Pa3BUTHSI Y KUBOTHBIX U
yenmoBeka. lIpsMoe W HempsiMoe pa3BHUTHE.
buonoruueckoe crapenue u cmeptb. OHTOreHe3
pacTeHHid. 370pOBbE M €ro COCTaBJISIOLIME.
@DaKkTOphl, TOJOXKUTEIBHO M OTPULIATEIHHO
BIIUSIOLINE HAa OpraHu3M uenoBeka. [Ipobiema
TEXHOTCHHBIX  BO3JEHCTBHII Ha  3/10pOBbE
YelloBeKa (DJIEKTPOMArHUTHBIC TOJS, OBITOBAas
XUMHsI, U30BITOUHBIE IIYMBI, paguamus U T.II.).
Ananranys opraHM3Ma 4YeloBeKa K (axTopam
OKpPY’KaIoILeH cpensl. [IpuHLHIIBY
(dbopMUpOBaHUS 3/I0pOBBECOEPETAIOIIETO
noBeneHus.  Dusnueckas  aKTUBHOCTh U
3JI0pOBBE. broxummyeckue ACTICKTBI
paIMoOHaIbHOTO MUTAHUSL.

OpraHU3MOB.

B ToM u4mcie npakTHYECKMX 3aHATHH U
JIa00PATOPHBIX padoT

JlaGopaTopHas pabora «YMCTBEHHas
paboTOCIOCOOHOCTEY

OgnajieHue METOIaMH OIpeieIeHuUs]
nokasareseil yMCTBEHHOH paboTOCIIOCOOHOCTH,
OOBSICHEHHE TIOJIYYEHHBIX  PE3yJbTaTOB U

¢dbopmynrpoBaHue BBIBOJOB (MMHMCBMEHHO) C

WCIIOJIb30BAHUEM HAYUYHBIX MOHSITUH, TEOPUN U




3aKOHOB.

Tema 2.4.
3aKOHOMEPHOCTH
HacJIe[0BaAHUS

Conep:kanue y4e0OHOro MaTepuasa

OK -2
OK -4

OcHoBHBIE TTOHSTHS TCHETHKH.
3aKOHOMEPHOCTH 00pa30BaHMs TaMeT. 3aKOHbI
I. Mennens (MoOHOTrHOpUIHOE u
MOJIMTUOPHUTHOE CKpEIIUBaHHKE).
B3anmoneicTBre reHos.

B TOM uymciie NpakTHYeCKHUX 3aHATHHA U
J1adopaToOpHBIX padboT

Pemennie 3amay Ha omnpeneieHHe BEPOSITHOCTH
BO3HUKHOBEHMSI HACIEJCTBEHHBIX IPU3HAKOB
Opy  MOHO-, JH-, MOIUTHOPUIAHOM U
AQHAIM3UPYIOLIEM CKpPEIMBAHUU, COCTABJIEHUE
TeHOTUIIMYECKHUX CXEM CKPEIIUBAHUS

Tema 2.5.
CuemjieHHoe
HacJieloBaHHe
MPU3HAKOB

Coaep:xanue yueOHOro MaTepuaJa

OK-1
OK -2

3aKOHbI T. Moprana. CuennenHoe
HacJeJOBaHHE T'€HOB, HApYIICHHE CIETIICHUS.
HacnenoBanwe TpPU3HAKOB, CHEIUICHHBIX C
TIOJIOM.

B TomM umcie npakTHYecKMX 3aHATHH U
J1a00opaTopHBIX padoT

Pemenne 3amau Ha OMMpCACIICHUC BCPOATHOCTH
BO3HUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB
npu COCIUVICHHOM HAaCJICI0BAaHUH, COCTABJICHUC
FCHOTUIIMYCCKHUX CXEM CKPCHIMBAHMUA.

Tema 2.6.
3aKOHOMEPHOCTH
U3MCHYUNBOCTHU

Conep:xanue yueOHOro MaTepuasa

OK-1
OK -2
OK -4

HN3MeHUYnBOCTH MPU3HAKOB. Bubl
W3MCHYHUBOCTH: HaCJIeICTBECHHAs u
HEHACICICTBCHHAs. 3aKOH TOMOJIOTHYECKHX
psinoB B HaciencTBeHHo mamenunBoctu (H.U.
Baguios). MyranuonHnas TEOpHUs]
W3MEHUYHUBOCTH. BUapl MyTanuii 1 NpUYMHBI X
BO3HHUKHOBEHUS. Kapuortun YyeJIOBEKa.
HacnencrBennrsie  3a0oieBaHus  4eJIOBEKa.
['eHHBIE U XpOMOCOMHBIE OOJIE3HH 4YElIOBEKa.
bone3nn c HacCJIeICTBEHHOU
MPEAPACIIONIOKEHHOCTBIO. 3HadeHUe
MEJIUIIMHCKON T€HETUKU B MPEIOTBPAIICHUU U
JICYCHUH T'€HETHYCCKUX 3a00JIEBAaHUM YeIIOBEKa

B ToM u4mcie npakTHYECKMX 3aHATHH U
JIa00PATOPHBIX padoT

Pemenue 3amau Ha OIPCACIICHUC TUIIA MYyTallun
npu nepcaadyc HaACJICACTBCHHBIX IIPHU3HAKOB,
COCTaBJICHUC TCHOTUIIMYCCKUX CXEM
CKpCIIMBaHMs.




Pa3znea 3. Teopus 3BoJIIOnUN

OK -2
Conep:kanue y4e0OHOro MaTepuasa 4
OK -4
ITepBie 3BOmtonMOHHBIE KoHuenuuu (K.b.
Jlamapk, XK.JI. broddon). DIDBomronuoHHas
teopust Y. JlapBuna. CuHTeTHYEeCKas TeEOpus
Tema 3.1. UcTopusi p Hap p
HBOJIIOLIMU U €€ OCHOBHBIE MOJIOKEHUSI.
IBOJIIOLIMOHHOT O
— MHUKpO3BOIOLHS. [Tonmynsums KaK|
: 3JIEMEHTapHas eMHHUIA SBOJIIOLUH. 2
Muxkpo3BoJonus P JUTHHIL B
['enernyeckue OCHOBBI HBOJIIOLIHUH.
DJIeMeHTapHbIe (hakTopbI 9BOJIIOLIUH.
EcrecTBeHHBIE  0TOOP —  HampaBJISAIOMIUN
daktop osBomonmu. BumooOpazoBaHue Kak
PE3YJIbTaT MUKPOIBOIIOIHH.
B ToM u4mciae npakTHYecKMX 3aHATHH H
J1aDOpaToOpHBIX padboT
Odopmnenue rpadukoB «Dopmbr )
€CTECTBEHHOT'0 0TOOpa»
OK-2
Conep:xanue yueOHOIro MaTepuaJa 2
OK -4
Makpossomouusi.  @PopMbl M OCHOBHBIE
Tema 3.2. p 1 P AH
HarpaBJICHUs MaKpO3BOIIOLUI H.
MaKkpo3BOJIIOIHS. C P )11 P 6H (
eBepuoB). [lyTu gocTmxeHus OMOIOruYecKoro
Bo3nukHoBeHMe U ph Cy 1 5 5
nporpecca. CoxpaHeHue OuopasHooOpasus Ha
pa3BUTHE )KU3HU HA porp p p p
Zerute 3emie.
: ['unote3sl U TEOPUU BOZHUKHOBEHUS JKU3HHU HA 2
IIpoucxoxaenue 3 I
emie. llosiBaeHME TEpBBIX KIETOK H HX
yeJioBeKa — n P 1o
ABOJIIOLIMSL. OKapuoOThl M DYKApUOTHI.
aHTpPoONoOreHe3 1 poxap ykap
[Ipoucxoxnenue MHOT'OKJIETOYHBIX
OpraHU3MOB. BosnukHoBeHue OCHOBHBIX
LIAPCTB DYKApPHOT
Paszpnen 4. Dxonorus 10
OK-1
Copaepxxanue yueOHOro MmarepuaJia 4 OK -2
OK -7
Cpenpl  oOuTaHusT  OpPraHW3MOB:  BOJHAf,
HA3eMHO-BO3/1yIIIHAs, MMOYBEHHAS,
Tema 4.1 BHyTpHOpraHu3MeHHas. DU3UKO-XUMUYECKUE
o 0COOCHHOCTH Cpel OOWTaHHMs OPTaHM3MOB.
JKoJIornYecKune
[TpucniocoOneHus OpPraHU3MOB K JKU3HH B
(haxkTOpBI U Cpeabl
pasHbIX cpenax. [loHATHE HKOJIOTHYECKOTO
sku3HM. [HHonmyasuus,
dakropa. Kmaccudukamust  SKOIOTHUECKUX
co0011IeCTBA, 2
¢dakropoB. IlpaBuno munumyma lO. JlubGuxa.
HKOCHCTEMBbI
3akoH  TomepanTHoctTh  B.  Ilendopaa.
DKOJIOTHYECKasi ~ XapaKTEepUCTHKAa BUIA U
MONyJALMK. OKOJOTMYEeCKas HHUILA BHJA.

DKOJIOTMYECKUE XAPAKTEPUCTUKU MOIYJISALHUN.
CoobmiecTBa U 3KOcUCTeMBbl. buolenos u ero

cTpykTypa. CBsi3u MexJay OpraHu3smMamu B




ouorneHose. CtpyKTypHBIE KOMITOHEHTBI
HKOCUCTEMBI:  IPOAYLEHTbl,  KOHCYMEHTHI,
peayueHTsl. KpyroBopoT BemecTB U MOTOK
SHEPIUu B 3KocucteMe. Tpoduueckue ypoBHH.

B TOM uymciie NpakTHYeCKHUX 3aHATHHA U
J1adopaToOpHBIX padboT

[ToaroroBka cxembl « Tpoduueckue menm.

Tema 4.2.
buocgepa -
rjaodajabHas
DKOJIOrHYecKasi
cucreMa. Biausinue
AHTPONOTreHHbIX
(¢paxkTopoB Ha

onocdepy.

Conep:kanue y4e0OHOro MaTepuasa

OK-1
OK -2
OK -7

buocdepa — xuBas ob6omouka 3emnu. PazButue
npencTaBieHuii o Ouwochepe B Tpymax B.U.
Bepnaackoro. OOnactu Ouochepsl u  ee
KOMITIOHEHTHI. JKnBoe BemecTBo Ouochepsl u
ero (hyHKIIMH.

3aKOHOMEPHOCTH CYIECTBOBAHUS OHOCHEpHI.
OcoOennoctu Ouocdepbl Kak TI00anbHON
9KOCHUCTeMBI. JlMHaMuU4eckoe paBHOBECHE B
ounocdepe. KpyroBopotsl BCIIIECTB u
OMOTreOXMMHUYECKHEe  IHKIBL. [ 7100ambHbIC
HKOJIOTHYECKHE poOIIeMBL
COBPEMEHHOCTH.AHTPOIIOTEHHBIC BO3JICHCTBUS
Ha  Ouocdepy. 3arps3HeHHUs  KaK  BH]
AQHTPOIIOTEHHOTO BO3/ICUCTBHSL.
AHTpOIIOTeHHBbIE BO3ACHCTBUsS Ha aTMmocdepy.
BozneiictBust Ha runpochepy. BosznelictBus Ha
autochepy. AHTPONOTEHHbIE BO3JCHCTBUS Ha
OnoTUuyecKue COO0IIIEeCTBA. Yriy6neHHo
U3yYaroTCs OTXO/IbI, CBSI3aHHBIE c
ONpeAeIeHHON

npodeccueit/cnenuanbHoCcThi0. buotexHomoruu
B )KM3HU KaXJIOTO.

*B TOM yucie npo¢eccHoOHANbHO-
OPHEHTHPOBAHHOE co/iep:kaHHe
NPaKTHYECKOI0 3aHATHS

[TpakTrueckoe 3aHsTHE «OTX0/1BI
npou3BojacTBay. Ha ocHOBe QenepaibHOTO
KJIaCCU(UKALMOHHOTO  KaTajJora  OTXOJ0B
ONpEAENATh  KJIAacC  ONAacHOCTH  OTXOJOB;
arperatHoe CocTOsiHHE M (pu3udeckyro Gopmy
OTXOJIOB, 00pa3yIOMIUXCs HAa paboyeM MecTe.

B ToM u4mcie npakTHYECKMX 3aHATHH U
JIa00PATOPHBIX padoT

CocraBieHue KOHCIIEKTA II0 TEME:
«['mobanpHbBIC OKOJOTHUYCCKHUEC Hp06JICMBI
YCJIIOBCYCCTBAY.

Pasnen 5. buosnoruss B Ku3HM (COAep:KaHHE TNPHUKJIATHOTO

MO/1YJIA)

Tema 5.1.
buorexnogoruu B

Conep:xanue yueOHOro MaTepuasa

OK-1
OK -2




KH3HU KAXK10I0

OK -4

buotexHonoruss kak Hayka W TPOU3BOJICTRBO.
OcHoBHBIE HaIpaBIICHUS COBPEMEHHOM
OuoTtexHonoruu. MeToabl  OMOTEXHOJIOTHH.
OOBEKTHI OMOTEXHOIOTHH. OTUKA
OMOTEXHOJIOTHYECKHIX " TCHETHYECKUX
dKCIIepuMeEHTOB. [lpaBuia Mmoucka W aHaIM3a
OMOIKOJIOTUYECKON uHpopmaruu u3
pa3IMYHBIX WCTOYHHKOB (Hay4Hass W y4eOHO-
Hay4YHas JIATEeparypa, CpeICTBa MacCOBOH
uH(popmaiuu, cetb UHTEpHET U Apyrue).

B TOM quciie npo¢ecCHOHANbHO-
OPHEHTHPOBAHHOE cojiepKaHue
MPAaKTHYECKOI0 3aHATHS

Keiicel Ha aHanu3 uHbOpMAlUU O HAYYHBIX
JOCTUXKXCHUAX B O6HaCTI/I TCHECTUYCCKUX
TEXHOJIOTH, KJIETOYHOW MHXKEHEPUHU, MUILEBBIX
OMOTEeXHOJIOTH. 3anuTa Kenca: mpeAcTaBICHIe
pE3yJIbTaTOB PELICHUS KeUCOB (BBICTYILICHUE C
MIPE3CHTALINECH )

Tema 5.2.1.
BHOTEeXHO0J0THH B
MPOMBIIIIIEHHOCTH

B TOM quciae npo¢ecCHOHAIBHO-
OpHMEHTHPOBAaHHOE coJep:KaHue
NPAKTHYECKOI 0 3aHATHS

Pa3BuTHe npoMblIIEHHOW OMOTEXHOJIOTUH U ee
OpUMEHEHHEe B JKU3HM YEJOBEKa, IIOUCK U
aHaIu3 uHpOpMaun u3 Pa3INYHBIX
UCTOYHUKOB (HayyHas W Yy4eOHO-Hay4Has
JUTEepaTypa, CpeACTBAa MaccoBOM MH(OpMaINH,
cetb VIHTEpHET U Apyrue)

Kelicbl Ha aHanu3 uHGOpMAIMU O pa3BUTUU
MIPOMBINIICHHON OMOTEXHOJIOTUH (TI0 TpyTIIam)

Tema 5.2.2.
ConmnajnHo-
DTHYECKHE
ACMEKTHI
OMOTEXHOJIOTMii

B TOM qyuciie npogeccHoHaIbHO-
OpPMEHTHPOBAHHOE cojiep:KaHHe
MPAKTHYECKOT0 3aHSITHSI

OTHYECKUE aCHEeKThl Pa3BUTUSI OMOTEXHOJIOTHHL
U IPUMEHEHUE UX B JKU3HM YEJIOBEKAa, MOMCK U
aHaJIN3 uHpopMauu u3 pa3IMYHbIX
HUCTOYHUKOB (Hay4yHass U ydeOHO-HayudHas
JUTEpaTypa, CpeAcTBa MaccoBOM MHpopmMaru,
ceTh MIHTEpHET U npyrue)

Keiicel Ha aHanmu3 MHPOpPMAIUU 00 ATUYECKHX
acmeKkTax  pa3BUTHS ~ OHOTexHonoruit  (mo
TCpYyIIam)

IIpome:xxyTounasi arrectauus B ¢gopme auppepeHIHPOBAHHOIO

3ayera

Bcero:
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3. YcioBus peajiu3anuu NporpaMMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

Jia peanu3zanuu MporpaMMbl yuyeOHOW AucCHMIUTUHBL «buonorus» mnpemxycMoTpeH
KaOMHET DSKOJIOTMYECKMX OCHOB MPHUPOAOIOJIB30BAHUSA, COOTBETCTBYIOIIMM aKTyalbHBIM
TpeboBanusiM CaHUTAPHO-INUICMHOJIOTUYECKUX TPUBWI M HOPMAaTHBOB W OCHAICHHBINA
TUIIOBBIM 000pYy/I0BaHHEM, B TOM YHUCIIE CIIEHUAIN3UPOBAHHON yueOHOM MeOeIbI0 U CPEeCTBAMU
00y4eHwusl.

O6opynoBaHue yueOHOTO KaOUHETa:

- MOCAJI0YHbIE MECTA MO KOJIMYECTBY CTY/ICHTOB;

- pabouee MecTO IpernoiaBaTers;

- yueOHO-MEeTOIMYeCKoe 0OecreueHue.

Texuuyeckue cpeacTsa 00ydeHHUs:

- MyJIbTUMEIUA-TIPOCKTOP;

- KaJIbKYJISI TOPHI.
3.2. UupopmanmoHHoe o0ecniedeHre peajn3aluu NporpaMmmbl

Jis peanu3anuu MpOrpaMMbl OMOTUOTEYHBIM (OHI YUpEXKICHUS HMEET IedaTHbIe
pecypcel. Hmeercs moctym K 00pa3oBaTebHOMY  HHTEPHET-MOPTANy  PEMO3UTOPHUIO
Ounynusepcurera. CTyIEHTHI HMMEIOT BO3MOXXHOCTH pabOTBHl € YAAJICHHBIMH pecypcaMu
ANIeKTpOHHO-OMOMMoTeuHbIX  cucteM  (ObC)  ®unyHuBepcuteTa U3 J11000M  TOYKW,
NOJKJIIOUYEHHOHU K ceTu Internet, B T.4. U U3 AoMa:

URL: https://urait.ru/bcode/494034

URL: https://urait.ru/bcode/489661
3.2.1. OcHOBHBbIE HCTOYHUKH
1. buomorms. 10-11 kmacc (yriyOjeHHBIM ypoBeHb): YyUeOHHMK JUIs CpEIHEero OOIIero
obpazoBanus / B. H. Speirun [u ap.]; mox oOmeii pegakiueit B. H. Speiruna. — 2-e uzn. —
Mocksa: U3narensctBo FOpaiit, 2022. — 357 c.
2. O6yxos, . K. buonorusi: kjeTkn W TKaHU: y4yeOHOe mocoOue s CpeaHero
npodeccuonansHoro oopazosanus / J{. K. O6yxos, B. H. Kupunenkosa. — 3-e uzja., nepepad. u
non. — MockBa: U3parensctBo FOpaiit, 2022. — 358 c.
3.2.2. UuTepHeT-pecypcehl

1. http://ecoportal.su/public.php — Dxonoruueckuit mopra.

2. @enepanbHble 00pa3oBaTEIbHbBIE PECYPCHI.

3. https://MunoOpHayku.pd - OdunuansHblii caiit MuHHCTEpCTBa 00pa30BaHUS U HAYKH

Poccuiickoit denepanum.


https://минобрнауки.рф/

4. http://www.obrnadzor.gov.ru — Odunuansueii cailt ®denepanbHON Cciayk0a 0
Ha/130py B chepe 0Opa3oBaHuUs M HAYKH.

5. http://www.ed.gov.ru — Odunmaneseii  caiit  denepanbHOTO areHTCTBa 110
00pa3zoBaHMUIo.

6. http://edu.ru — @eaepanbuplii ”HOOPMAITMOHHO-00PA30BATEIIBHBIN MTOPTAJ.

7. http://ecoportal.su/public.php.

3.2.3. lonoTHUTEIbHbIe HCTOYHUKHU
1. 1.Tetinop . buonorus: 8 3 . T. 1 / . Teitnop, H. I'pun, Y. Crayr; nox pen.P.

Comnepa ; mep. 3-ro auri. u3g. — 14-e uzn. —M. : Jlabopatopus 3nanuii, 2022 — 454 c.


http://www.obrnadzor.gov.ru/
http://www.ed.gov.ru/
http://edu.ru/

2. KoHTpPOJIb U OLIeHKA Pe3yJIbTATOB 0CBOEHMsI 00111e00pa30BaTEeILHOM

KonTpoabsu

OIICHKAa

JTUCIHHUILIHHBI

PE3YIBTATOB OCBOCHHA

0011e00pa3oBaTeIbHON  TUCIIUTIIIUHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBIeHHbIE Ha (POPMHUPOBAHUE OOILINX

U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3esiaM U TeMaM COJIepKaHus yueOHOro MaTepraa.

Oo0mas Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeHI U1
Paszgea 1. Kinerka — KontposbHas padota
CTPYKTYPHO- «MonexynsapHblli ypOBEHb
(PYHKIMOHAJbHASA eJUHHIIA Opra"Hu3anuu JKUBOI'O»
KMBOT0
OK 02 buonorus xak Hayka. O0mast Odopmiienne TabIUIBL: «YPOBHH
XapaKTePUCTHUKA JKU3HH OpraHM3aly )KUBOI MaTEPU».
OK 01 CrpykrypHO-GyHKIMOHATIBHAS |OLeHuBaeMas TUCKycCus 10 BOIIpocam
OK 02 OpraHu3anus KIeToK JIEKIIUH.
OK 04 Pa3paboTka MeHTaNbHON KapThl MO
KJIacCU()MKALMU KJIETOK U MX CTPOCHUIO
Ha MPO- U YKAPUOTHUECKUX U 110
L[apCTBaM B MUHU I'pyMNIax.
Brinonnenue u 3amura J1abopaTOpHBIX
pabor:
«CTpoeHue KJIeTku (pacTeHus,
JKUBOTHbIE, TPUOBI) U KJIETOYHbIE
BKJIIOUEHUS (KpaxMa, KapOTUHOUIBI,
XJIOPOIUTACTBI, XPOMOILJIACTHI)»
ITpakTHdeckoe 3aHsATHE.
OK 01 CrpykTypHO-(GyHKIMOHATIBbHBIE | DPpPOHTAIBHBIN OMpoc
OK 02 (akTOpBI HACIIEICTBEHHOCTH PaspaboTtka rimoccapus
Pemenue 3ana4 Ha onpezeneHue
MIOCJIEI0BATENBHOCTH HYKIJIEOTHIOB,
aMHHOKHCIIOT B HOPME U B Cllydae
W3MEHEHHUS NI0CIIEA0BATENbHOCTH
Hykieotnaos JTHK
OK 02 OOMeH BelecTB 1 ®poHTaNTBHBIN OMPOC.
npeBpalleHre dHepruu B kietke | PaspaboTka cxembl «PoTOCHHTES B
pPacTUTETbHOU KIIETKEY.
OK 02 JKU3HEHHEIN UK KIETKH. OO6cyxeHre Mo BOIpocaM JICKITHH.
OK 04 Muro3. Meiio3 Pa3paboTka cxeMbl «MUTO3».
Pasnea 2. Ctpoenue u Konrponsnas pabora “CrpoeHue u
(pyHK1IUM OpraHu3zmMa GbyHKIUM opranuzma’
OK 02 CrpoeHnue opranuzma OueHuBaemasi JUCKyCCUS
OK 04 Pa3paboTka MeHTanbHOMN KapThl

TKaHEW, OPraHOB U CHCTEM OpPIaHOB
OpraHu3MOB (PacTeHHUs], KUBOTHBIE,
YeJIOBEK) C KPaTKOM XapaKTepUCTHKON




uX (QyHKIHHA.

OK 02

DopMBbl pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN OIIPOC

3anojHeHrue TaOIHIIBI ¢ KPATKOU
XapaKTePUCTUKON U TipuMepaMu hopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHuil, J)KUBOTHBIX
Y 4yesnoBeKa. BiusiHue
COLIMATIbHO-3KOJIOTHYECKHUX
(dakTOpOB Ha 370POBHE YCIOBEKA.

PazpaboTka JeHTbI BpEMEHU C
XapaKTePUCTUKOM 3TarloB OHTOI'eHe3a
OTZEJIBHOM I'PYIIION )KUBOTHBIX U
YeJ0BeKa 10 MUKPOTPYIIIaM.
Tect/ompoc.

Pa3zpabotka pucynka « OMOpuorexnes
yenoBekay.JlabopaTopnas padora
«YMCTBEHHas
paboTocrnoco6HOCThY.JlabopaTopHas
paborta «BnusHue abnOTHYECKUX
(hakTOpOB Ha YeNoBeKa (HU3KUE U
BBICOKHE TEMIIEPATYPHI)».

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAOBaHUA

Pa3pabotka rioccapus
@pPOHTAIBHBIN ONIPOC

TecT no Bompocam JieKuuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, TU-, TOJIUTHOPUIHOM U
AHAIM3UPYIOLIEM CKPEILMBAHUU,
COCTaBJICHUE T€HOTUIIUYECKUX CXEM
CKpEIIUBaHUs.

OK 01
OK 02

CreruieHHOe HaclIeJOBaHUE
MIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3anayd Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
CICIUICHHOM HaCJICOBaHHH,
COCTaBJICHHE TEHOTUITMUECKHUX CXEM
CKpEIIBaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYHBOCTH

Tecr.

Pemenue 3amau Ha onpeneneHue Tuna
MyTalliy IIpU epeaaye
HACJICACTBECHHBIX HpI/IBHaKOB,
COCTaBJICHHE TEHOTHITMUECKHUX CXEM
CKpPEIIUBAaHUS

Pazpnen 3. Teopus 3Bo/I0NNH

Konrponsnas pabdora “Teopernueckue
ACIEKTHI HBOJIFOIUM )KM3HU Ha 3emuie”

OK 02
OK 04

Hcropust 3BOIFOLIMOHHOTO
y4eHUs. MUKpPO3BOITIOLHS.

@pOHTAIBHBIN ONPOC

PazpaboTka rioccapust TEpMUHOB
Pa3paboTka n1eHTH BpeMEHU pa3BUTUS
HBOJIIOIIMOHHOTO yueHus. PazpaboTka
CXEMBI «q)OpMI)I €CTECTBEHHOI'O
otbopay.




OK 02 MakposBosnronus. OneHuBaemasi IUCKYCCHS:
OK 04 Bo3HHUKHOBEHHME U pa3BUTHE HCII0JIb30BAaHUE APTyMEHTOB,
SKH3HH Ha 3eMie OMOJIOTMYeCKON TEPMUHOJIOTUN U
CHMBOJIUKH JIJIS1 JOKa3aTeIbCTBA
POJICTBA OPTAHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKHUX TPYIIIT
Pa3paboTka 1eHTbI BpeMEHU
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha
3emute.
OK 02 ITpoucxoxaeHne 4eaoBeKa — @poHTANIBHBIN 0IIpoC
OK 04 AHTPOIIOT€HE3 PazpaboTka eHThI BpeMeHH
npoucxoxaeHus yenoeka.lloaroroka
koHcrekTa «IIpucrnocobaeHHOCTh
YeJIOBEKA K Pa3HbIM YCIIOBUSIM CPEJIbI».
Pa3nen 4. DxoJorus
OK 01 Okojnoruyeckue GakTopsl U Tect 1o skonoruueckum pakTopam u
OK 02 cpensl xxu3Hu. [lomyisauus, cpenaM Ku3Hu opranuzmoB.IloaroroBka
OK 07 €000111eCTBa, 3KOCUCTEMBI. cxembl « Tpodudeckue menmy.
OK 01 buocdepa - rmodanpHas OueHuBaemasi JUCKyCCUs
OK 02 sKojoruyeckas cucrema. Binusinue| Tect
OK 07 AHTPONOTEHHBIX (PaKTOPOB HA [IpakTuueckoe 3ansatue «OTX0AbI
buocoepy. npou3BoAcTBa».CocTaBiaeHUE
KOHCIIeKTa 110 TeMe: «[ modabHbIe
AKOJIOTUYECKHUE MPOOIEMBI
YEIIOBEUECTBAY.
Pazaen S. buosiorusi B aKuM3HHU
(conep:kaHue NPUKJIATHOTO
MO/LYJIst)
OK 01 Tema 5.1. buotrexHonoruu B Brimonuenue keiica Ha aHaIW3
OK 02 JKU3HU KaXI0T0 MH(OPMaLIMU O HAYYHBIX JOCTHXKEHUAX
OK 04 B 00JIaCTH I'€HETHYECKHUX TEXHOJIOTHH,
KJIETOYHOU WHXKEHEPUH, MUIIEBBIX
OuoTexHoIorui (1Mo rpynmnam),
MIPE/ICTABJICHUE PE3YIbTATOB PEIICHUS
KENCOB
OK 01 Tewma 5.2.1. buorexHnonoruu B BrimonHenue kelica Ha aHAU3
OK 02 MPOMBIIUIEHHOCTH nH(pOpMaIUU 0 pa3BUTHH
OK 04 MIPOMBIIIUICHHOW OMOTEXHOIOTHH (110
rpyIIaM), IpeICTaBIeHUEe Pe3yIbTaTOB
pelIeHus KecoB
OK 01 Tema 5.2.2. ComuanbHo- Brinonnenue keiica Ha aHanu3
OK 02 JTUYECKUE aCIIEKThI uH(popManuu 00 ITUUECKUX acTIeKTax
OK 04 OMOTEXHOIOTUI pa3BUTHsI OMOTEXHOJIOTHH (TI0

rpyIIam), IpeICTaBICHUE PE3yIhbTaTOB
pELIEHHUs KEWCOB




