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1. O6mas xapakTepucTikKa padoueii mporpaMMbl 00111ero 00pa3oBaTeJILHOT0
npeamera «bOJIOI' US1»

1.1. MecTo npeameTa B CTPYKType oOpa3oBaTtebHOii nporpamvbl CITO:

OomeoOpazoBarenbHbIi ipeaMeT «bruomorusy» apaseTcs o0s3aTenbHON
4acThIO 00111€00pa30BaATENLHOrO IMKJIa 00Pa30BATEbHOM MPOrpaMMbl B
cootsercTBun ¢ ®I'OC CI1O mo mpodeccun «llaemoBomy.

Tpynoemkocts mpeamera «buonorus» 0a30Bbi ypoBeHb cocTaBiser 144
yaca, W3 KOTOphIX 24 waca BKIOYaeT MPodecCHoHaTbHO-OPUEHTUPOBAHHOE
coliep kKaHue, YCHIMBaIoNiee NPOQUIBHYIO COCTABJAIONIYI0 MO Tpodeccnr B
zapucumoctr oT ®I'OC CIIO npodeccun «[TaemoBom

1.2. Ilesn v nIaHUpYyeMble Pe3yJIbTAThI 0CBOEHUS
OVIL.08.«buosorus:

1.2.1. e mpeamera

Coneprxanue nporpaMmmsbl 00111e00pa3zoBaTeIbHOr0 «bHOoIOrua» HaMpaBICHO
Ha JOCTHKEHUE PE3yNIbTaTOB ee HU3YUCHUS B COOTBETCTBUH
¢ tpeboBanmamu OI'OC COO ¢ ydyerom npodeccHOHATBHOW HAMPABICHHOCTH
OI'OC CIIO. Ilenp u3yuyenusa mnpeamera «buoniorus» Ha 0a30BOM YpPOBHE —
OBJIaJicHAe  OOydJalOMWMHCS  3HAHUSMH O  CTPYKTYPHO-QYHKIMOHAIHHOMN
OpPraHW3allii JKUBBIX CHCTEM PA3HOTO paHTa W TNPUHOOPETEHHUE YMEHUH
WCIIOJIB30BaTh STH 3HAHWS JJIA TPAMOTHBIX JCHCTBHI B OTHOIICHWHA OOBEKTOB
KUBOM MPUPOMBI U PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTmxenne mnend wu3ydeHws npeamera «bwmojormay Ha 0a3oBOM  ypoBHE
o0ecrieunBaeTCs PEeHNEM CIICTYIONTUX 3a1aY:

o OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMBI 3HAHUN O OMOJOTHYECKHAX TEOPHSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, THIOTE3aX, MPABUIIaX, CIYXKAIX OCHOBOM
st (OPMUPOBAHUS TPEJCTABJICHWHA O E€CTECTBEHHO-HAYYHOW KapTHUHE MHpa,
0 METOAaX HAyYHOTO MO3HAHUA, CTPOCHUH, MHOTO00PA3r i OCOOCHHOCTAX YKHBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AIAH, BHLAAIOIINXCS OTKPHITHIX W COBPEMEHHBIX
HCCJICIOBAHUAX B OMOJIOTHH,

o dopMupoBanue y 0OOydYaOMMXCA TO3HABATEIBHBIX, HWHTEIIEKTYATbHBIX
U TBOPUYECKUX CIIOCOOHOCTEH B TPOIECCE aHAM3a JAHHBIX O MyTAX Pa3BUTHA
B OWOJIOTMHM HAyYHBIX B3TJISJ0OB, WICH W MOAXOJ0B K WU3YUYCHHIO YXKHBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHHU3AIUH,

o CTAQHOBJICHHE Yy OOydaromuxcsi oOmeld KyabTyphl, (yHKIAOHAIHHOM
IPaMOTHOCTH, PA3BUTHE YMEHHUH OOBSCHATH W OICHUBATH SIBJICHHS OKPY KAFOIIETO
MUpa KABOW MPUPOIBI HA OCHOBAHWH 3HAHWH ¥ OTBITA, TIOJTyYCHHBIX TTPH H3y4ECHUN
OMONOTHH,



o dopMupoBanre y OOyYaOMMXCS YMEHUW WIIIOCTPUPOBATh 3HAUCHHE
OMOJIOTUUECKUX 3HAHWUW B MPAKTUUYECKOW JEATEIbHOCTH YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHH;
o BOCIUTAHUE YOSKIEHHOCTH B BO3MOKHOCTH MO3HAHUSA YEI0BEKOM >KUBOM
MPUPOBI, HEOOXOAUMOCTH OEPEXHOTO OTHOIICHUA K HEH, COOMIOICHUS ITHUECKUX
HOPM TIPY NPOBEACHUU OMOJIOTHYECKUX UCCIICTOBAHMIA;
o OCO3HAHUE IEHHOCTH OWOJIOTMUECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTHYECKON KYJIbTYPHI, UTsl (GOPMUPOBAHUS HAYUHOTO MAPOBO33PCHHUS,
° MPUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHHUA B TOBCEIHEBHOMW >KU3HU
JUIA OLIEHKHU TOCJIEACTBUM CBOEH NEATENBHOCTH MO OTHOLUCHUIO K OKPYIKAIOLIEH
cpene, COOCTBEHHOMY 37J0POBBIO, 000CHOBAHHE W COOITIOICHHE MEP PO IITaKTHKA
3a00JICBaHU.

1.2.2. Ilnanupyembie pe3yJbTAThl OCBOEHHSI 001Ie00pa3oBaTeIbHOI
aucHUIUIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
[TIK 1. BeimonHenue padoT Mo COACPKaHUIO MUETUHBIX CEMEN.

[TK 1.3. BeINOAHATH NOJI PyKOBOJCTBOM BETEPUHAPHOTO CIECLIUAIUCTA
MpOoPUITAKTHIECKHUE MEPOTIPUATHSA TT0 OOPHOE ¢ OONIE3HAMU U BPEAUTEIIAMHE ITUECIT.

IIK 3. CenekimoHHO-TIJIEMEHHAs padoTa ¢ MmueJaMHu.

[1K 4. Beimonaerne paboT MO ONMBUICHUIO PACTEHUH (B T.4. KYJBTYP 3alTUIIICHHOTO
TPYHTA).

[TK 5.1. YnpaBasaTs TpakTOpaMu B OPraHU3alMsaX CENbCKOr0 X035HUCTBRA.



Koan

ILnanupyemMeblie pe3yJbTaTbl OCBOCHHS MPEAMETA

HAHUMEHOBAHHE
(l)opanyeMblux O6umue IpeaverHbie
KOMIIeTEHIIHH
OK 01. Beibuparb JIMuHOCTHBIE pe3ynbTaThl OOJKHBI OTpaxkatb B 4vactu: | [IP6 1. ChopmupoBaHHOCTH 3HAHMH O MECT€ M POJHU

CHOCOOBI peIIeHHs
3a1a4
npo¢heCCUOHATBHOM
IesTeIbHOCTH
MNPUMEHHUTECIIBHO K
Pa3IUYHBIM
KOHTCKCTaAM

TPYAOBOTO BOCTIUTAHHS:
- TOTOBHOCTb K TPYIY,
TpyRomooue;

- TOTOBHOCTb K aKTHBHOW HESITENLHOCTH TEXHOJOTHYECKOH U
COLIMAJIbHOW HAMPaBJIEHHOCTH, CIOCOOHOCTh HMHHUIMMPOBATH,
MTAHUPOBATh

U CAMOCTOSITENTLHO BBIMOJIHSTH TAKYIO EATENbHOCTD,

- UHTEpeC K pasnuuHbiM chepam npodeccroHaTbHON
TESITEILHOCTH.

MeTanpenmeTHbIE pPe3yJIbTaThl JOKHBI OTPAKATh!

OBnaneHre yHUBEPCAJbHBIMU Y4eOHBIMU TMO3HABATEbHBIMU
NEeUCTBUAMU:

a) 6a30BbIe JIOTUYECKUE TeUCTBUS:

- CaMOCTOSITENIbHO  (OPMYJIMPOBAaTH U  aKTyallu3UPOBaTh
npodJIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- yCTaHABJIMBATD CYIIECTBEHHBIH
WIA  OCHOBaHUS  [JIsl  CPaBHEHUS,

1 00001eHHS,

- OTpenensiTh LENU OEATEIbHOCTH, 3a1aBaTh MapaMeTpbl U
KPUTEPHU UX TOCTIKEHUS,

OCO3HAHUE LECHHOCTU MACTCPCTBA,

MIPU3HAK
KJIacCU(pUKaANUU

- BBUIBJITb  3aKOHOMEPHOCTH W MNPOTUBOpPEYUs B
pPacCMaTPUBAEMBIX SIBJIEHUSX,

- BHOCUTb KOPPEKTHUBbI B JAEATEJIbHOCTb, OLICHUBATH
COOTBETCTBUE  PE3YJbTATOB  LEJNSIM, OLEHUBATh  PHUCKHU

MOCNEACTBUHN AESITEILHOCTH;

0) Oa30BBIC UCCIIEOBATENILCKIE AEHCTBUS:

- BJIA/ICTh HaBbIKAMU y4e0HO-UCCIIeTOBATENbCKON
U TIPOEKTHOM JESITEIbHOCTH, HABBIKAMU pa3peleHus npodem,

OuoJioruu

B CHCTEME HAy4yHOro 3HaHUS, (PYHKLIHOHAIBHOM
IPAMOTHOCTH YeJIOBeKAa [UI PEIUCHUS KU3HEHHBIX
npodiem.

IMP6 2. Cd¢opMUPOBAHHOCTH YMEHHS pPaCKpbIBATH
CONEp)KaHHE  OCHOBOIOJIATAIOUINX  OMOJOTHYECKHX
TEPMUHOB M TOHSITHHA: JKU3Hb, KJIETKA, TKaHb, OPTaH,
OpraHu3M, BHUJ, TMOMYyJSILKs, 3KOCHCTEMa, OHOLIEHO3,

ouoctepa; Mmerabom3m (0OMEH BELIECTB U MPEeBpAIICHIE
SHEPTHH), TOMEOCTa3 (CaMoperysiius ), OnocuHTe3 Oenka,

CTPYKTypHast OpraHU3auus JKHBBIX CHCTEM,
IUCKPETHOCTh, CAMOPEryJsilysi, CaMOBOCIPOH3BEICHHE
(periponykuusi),  HACJIEACTBEHHOCTb,  HU3MEHYHUBOCTb,
SHEPro3aBHUCUMOCTb, poct
U Pa3BUTHE, YPOBHEBAsI OPraHH3ALIUS.

IMP6 3. Cd¢opMUPOBAaHHOCTH YMEHHS pPaCKpBIBATH

conep KaHue OCHOBOIOJIATAOIINX OUOJIOTHYECKUX TeOpHIA
U TUNOTE3. KJIETOYHOH, XPOMOCOMHOM, MYTAallMOHHOM,
SBOJIFOLIMOHHOMN, MPOUCXOXKAEHHUSA )KU3HU U YEJIOBEKA.

IIP6 4. CdopMUPOBAHHOCTH YMEHHS pPaCKpBIBATH
OCHOBOIOJIATAIOIIME  OHMONOrHYecKHe  3aKOHBl U
3aKOHOMEPHOCTH

(I'. Menpens, T. Moprana, HHW. Basunosa, 3. 'ekkens,
®. Mrwunepa, K. bspa), rpaHuiibl uX TPUMEHUMOCTH K
JKUBBIM CHCTEMaM.

IIP6 5. TlpuobOpeTeHne ombITa MPUMEHEHUS OCHOBHBIX
METOJIOB ~ HAYYHOTO  TIO3HAHUS, HCIOJB3yeMBIX B
Ononoruu: HaOIIOIeHUST




- BBIABJIATH HpI/ILII/IHHO-C.]'IeI[CTBeHHbIe CBsI3U
)41 aKTyaHI/ISI/IpOBaTb 3anaqy, BBIABUT'AThH FI/IHOTGSY
ce peLHeHI/Iﬂ, HaxXOOUThb apFYMeHTbI I J0KA3aTEeJAbCTBA CBOUX
YTBEPXKICHUH, 3a0aBaTh NapaMeTPhl U KPUTEPUU PELLEHNS,

- aHaJ'II/ISI/IpOBaTb HOJ'IyLIeHHbIe B XOoae peH_IeHI/Iﬂ 3agavyu
pesyanaTbI, KpI/ITI/ILIeCKI/I OLICHUBATh HX I[OCTOBepHOCTbj
HpOFHOSI/IpOBaTb N3MCHCHHUE B HOBBIX YCJ'IOBI/IﬂX;
pa3pabaTbiBaTh IUIaH pelIeHUs] MPOOJEMbI C YUETOM aHalln3a
NMCHOIIIUXCSI MaTepI/IaJ'IbeIX u HeMaTepI/IaHbeIX pecprOB;

- YMeTb HepeHOCI/ITb 3HaHUA B HOSHaBaTeJ'IbHYI'O
U MPAKTHYECKYIO 00JaCTH KU3HEIESITETbHOCTH,

- yMEeTb HUHTErPUPOBATb 3HAHUA U3 PaA3HBIX IPEAMETHBIX
obacTei;

- BbIIBUI'aTb HOBBLIC UJCH, npennaraTb OpI/IFI/IHaJ'IbeIe IoaAXOa bl
U PELIECHUs

U ONHCAaHUS JKUBBIX CHCTEM, IPOLECCOB M SIBJICHUIL,
OpTraHu3aLuU

U TpoBeneHuss  OMOJIOTMYECKOr0  SKCIEPHUMEHTA,
BBIIBHJKCHUSI TUIIOTE3, BBIABIEHHUS 3aBUCHMOCTU MEXKIY
UCCJIElyeMbIMH BEJIMYMHAMH, OOBSICHEHHUS IOJyYEHHBIX
pe3ynbratoB W (QOPMYJUPOBaHHA  BBIBOAOB  C
HCIIOJIb30BAHUEM Hay4HBIX MOHATHM, TEOPUI U 3aKOHOB.
IMP6 6. CdopMHPOBAHHOCTb  YMEHHUS  BBIACIATH
CYLIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT U
3YKapHOT; OJTHOKJIETOYHBIX
U MHOTOKJIETOYHBIX OPTaHU3MOB, BUAOB, OMOT€OnEeHO30B
U 3KOCHUCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHA BEILECTB

U TPeBpallleHHs] JHEPrUu B KIETKe, (POTOCHHTE3A,
MJIACTUYECKOTO u SHEPIEeTUYECKOrO obmeHa,
XEMOCHHTE3a, MHUTO3a, MEH03a,  OIUIONOTBOPEHMS,

pa3BUTHS U Pa3MHOXKEHUS, WHIWBHIYAIbHOTO Pa3BUTHS
opranu3Ma (OHTOTreHe3a), OOpbOBI 3a CYIIECTBOBAaHHE,
€CTECTBEHHOTO otbopa, BU1000pa30BaHUs,
NPUCTIOCOOJIEHHOCTH OPraHM3MOB K Cpefe OOHWTaHHs,
BJMSIHUS KOMIIOHEHTOB OJKOCHCTEM, aHTPOIMOTE€HHBIX
W3MEHEHHUHN B 9KOCUCTEMAaX CBOEH MECTHOCTH,

KPyroBOpOTa BEIIECTB U TNpEBpalleHHe JSHEPrUv B

ouochepe.

[MP6 7. CdopMUPOBAHHOCTH yMEHHS MPUMEHSThH
MOJIyYeHHbIE 3HAHHUS JJIsi OOBSICHEHUS OMOJOTHYECKUX
MPOLECCOB u SIBJICHUI,

IJIs1 IPUHATUS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
JKHU3HHU

¢ menpro obecriedueHus: 0€30MacCHOCTH CBOETO 310POBbS U
37I0POBbsI OKPYKAFOLINX JIOAEH, COOMONEHNS 310pPOBOrO

obpaza JKM3HH, HOPM TPaMOTHOTO TIOBEACHHS B
OKpYy2KaroLien MIPUPOIHOM cpene; MOHUMAaHUE
HEOOXOIUMOCTH HCTIOJIb30BAHUS JOCTHKCHHH




COBpeMEHHOH Ouoyorui W  OWOTEXHOJOTWMH IS
PaLMOHAIBHOTO IPUPOAOTIONB30BAHHUS.
[mP6 8. CdopmupoBaHHOCTH  YMEHHS  pelIaTh

OMONIOTUYeCKHe 3aJa4d, COCTABJISITH TE€HOTHITMYECKUE
CXeMbl CKPEIIUBAHUS JJIsl PA3HBIX TUIIOB HACIETOBAHUS
MPU3HAKOB Y OPTaHHU3MOB, COCTAaBJISITh CXEMbI MEPEHOCA
BEIIECTB W OSHEPTMM B OKOCHUCTeMax (Lemd MHUTaHUS,
MUIIEBBIE CETH).

IMP6 9. CdopMupOBaHHOCTb YMEHHH KPUTHUYECKH
OLICHHBATh WH(POPMAIIUIO OHOJIOTHYECKOTO COMEPIKAHMS,
BKJIFOYAIOIIYIO TCEeBIOHAYYHBIE 3HAHUS W3 Pa3JIUYHBIX
UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OPMALNK, HAYIHO-
MOMYJISIPHBIE MATEPHAJIbl); HHTEPIIPETUPOBATh ITHUECKUE
ACTIEKTHI COBPEMEHHBIX UCCJIeIOBAaHUH
B OMOJIOTHH, METHUILIMHE, OMOTEXHOJIOTHUH, PACCMATPUBATh
rJ100aTbHBIE SKOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH,
¢dbopmupoBathb

MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3HUIIHIO.

I[MP6 10. CdopmMupoBaHHOCTb YMEHUH CO3/1aBaTh
coOCTBEHHbIE TMUCHbMEHHBIE U YCTHBIE COOOIIEHUsS Ha
OCHOBE OHMOJIOTUYECKOW HWH(POPMALMA M3 HECKOJBKHIX
WCTOYHUKOB, TPaMOTHO HCHOJIb30BaThb MOHATHUHHBIN
anmapat OMoJIoruu

OK 02. Mcnonp3oBaTh
COBpPEMEHHbIE
CpencTBa MOUCKA,
aHamm3a u
UHTEPIIPETALNN
uHpopManuu u
uH(pOpPMaLMOHHBIE
TEXHOJIOTUH TSI
BBITTOJTHEHMS 327144
npo¢heCCUOHATBHOM
AESITeIbHOCTH

JIMYHOCTHBIE pe3yNbTaThl JOJKHBI YaCTH:
LIEHHOCTH HAyYHOT'O MTO3HAHUSA

-cOpMHUPOBAHHOCTL ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOTO
Ha JUAJOre KyJbTyp, CIOCOOCTBYIOIIErO OCO3HAHHUIO CBOErO
MECTa B MOJUKYJIBTYPHOM MUPE.

MertanpeaMeTHbI€ pe3yJIbTaThl JOJKHBI OTPAXKATD!

OBjaeHne YHUBEPCATBHBIMH YYeOHBIMH MMO3HABATEIHHBIMU
TEUCTBUSIMU

B) paboTta ¢ naHpopmManuei:

OoTpaxaTb B

I[TP6 1. CopmMupoBaHHOCTH 3HAHUH O MECTE€ U POJIU
Ouonoruu

B CHUCTEME HAy4HOro 3HaHus, (YHKIHOHAJIbHON
rPAaMOTHOCTH 4eJIOBeKa ISl PElIeHHs SKH3HEHHBIX
npodiem.

[MP6 7. CdopMUpPOBAHHOCTH YMEHHS MPUMEHSThH
MOJIyYE€HHbIE 3HAHHUS JJIsi OOBSICHEHUS OMOJOTHYECKUX
MPOLECCOB u SIBJICHUI,

IJIs1 IPUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
JKHU3HHU
¢ mespro obecredeHus: 0€30MaCHOCTH CBOETO 310POBbS U




- BJIAZETh HaBbIKAMH MOJTy Ye HUSI uHpopMaLuu
U3 HCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEJILHO OCYLIECTBIISATh
TIOHCK, aHAJIN3, CHCTEMATU3ALIHIO

U UHTEPIpeTaluio  HHPOPMALUH
u popM mpencTaBieHNs;

- CO37aBaTh TEKCTbI B PA3JIMYHBIX (PopMaTax C Y4ETOM
Ha3Ha4YeHus: WHPOpMAIMU U LENeBOW aydUTOPHH, BbIOHpas
ONTHMAJIbHYIO POPMY MpeacTaBIeHHs

U BU3YyaJIM3aLIHUH;

- OLICHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh MH(POPMALIUH, €e
COOTBETCTBHUE MPABOBbIM U MOPAJIbHO-3THUECKUM HOPMAaM,

- UCTIOJIB30BATh CPEACTBA HHHOPMALIMOHHBIX

U KOMMYHHKALIMOHHBIX TEXHOJIOTUH B PEIICHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M  OpPraHU3alMOHHBIX  33a7a4  C
co0moneHneM TpeOoBaHMN SPTrOHOMHKH, TEXHUKU
0e30MacHOCTH, THUTHEHBI, pecypcocOepeskeHHs, MPaBOBBIX M
STHYECKHX HOPM, HOpM HH(GOPMALIMOHHOH O€30MacHOCTH

Ppa3iInIHbIX BUJOB

3I0POBbsI OKPYIKAIOIINX JIFOAEH, COOIONEHUST 3I0POBOTO
obpaza JKM3HH, HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYKarOIIeH MPUPOTHON cpene; [MOHUMAaHHUE
HEOOXOIUMOCTHU HCITOJIb30BaHMUS JIOCTIDKEHHUI
COBpeMEHHOH Ouonorui W  OWUOTEXHOJOTWMH IS
PAIMOHATIBHOTO MPUPOIOTIOIB30BAHUS.

I[MP6 10. CdopMupoBaHHOCTb YMEHUH CO3/1aBaTh
cOOCTBEHHbIE TMHUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE OHMOJIOTUYECKOW WH(POPMALMA M3 HECKOIBKIX
WCTOYHUKOB, TPaMOTHO HCHOJIb30BaThb MOHATUHHBIN
ammapar OuoJoruu

OK 04. D¢pdexTuBHO
B3aUMOAEHCTBOBATh U
paborathb B
KOJIJIEKTHBE U
KOMaHe

JIM4HOCTHBIE peE3yabpTaThl OOJIKHBI OTpaKaTb B YaCTH!
LHEHHOCTU HAYYHOIr'O MO3HAHUWA. OCO3HAHUE HEHHOCTHU Hay‘{HOfI

OEATEJIbHOCTH, TOTOBHOCTb OCYULIECTBJISITh IPOEKTHYIO U
HCCIICIOBATENbCKYI)  OEATEIbHOCTh HWHAMBUIYAJbHO W B
rpyIIe.

MertanpeaMeTHbIe€ pe3yJIbTaThl JOJKHBI OTPAXKATh!

Ognagenue YHUBEPCAJIbHBIMU KOMMYHHUKAaTUBHBIMHU
IEUCTBUSIMU:

0) coBMeCTHasl IeATEIbHOCTD!

- TIOHUMAaTb M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOH U
UHIIUBUAYAJIbHON paboOTHI;

- NPUHUMATD LeJn COBMECTHOM IeSITeTbHOCTH,
OpPTaHU30BBIBATH u KOOPIMHUPOBATH necTBus
O €€ JOCTHXKEHUIO: COCTABJIATD IUIaH JEUCTBUN, PACIIPEAEIIATh
pPOJH C Yy4€TOM MHEHHH yYaCTHHKOB OOCYXIATh pPEe3yJIbTaThl
COBMECTHOH paboThI.

OByafieHNe YHUBEPCATHHBIMI PETYJSITHBHBIMH NEHCTBUSMU:

ITP6 5. TlpuobpeTeHne ombITa MPUMEHEHUS OCHOBHBIX
METOJOB HAy4HOIO IIO3HAHMWs, MCIOJNb3yeMbIX B
Ouonoruu: HaOMOAEHUS

U OIHCAHUS JKUBBIX CHCTEM, IPOLECCOB U SIBICHUI;
OpraHu3aLuu

U TpoBeneHuss  OMOJIOTMYECKOr0  SKCIEPHUMEHTA,
BBIJIBMJKEHUS THIIOTE3, BBISIBJIEHUS] 3aBUCHMOCTH MEXKIY
UCCJIEyeMbIMH BEJINYMHAMH, OOBSICHEHHUS IOJNyYEHHBIX
PE3yJbTaTOB

U (HOpMyJTHpPOBAHHUS BBIBOIOB C
HAy4YHBIX NMOHATHH, TEOPUI U 3aKOHOB

HUCITIOJIB30BAHUECM




r) npuHsTHE ce0s U IPYTUX JIFOACH:

- TPUHAMATb MOTHUBBI M APTryMEHTHI
NPU aHAJIN3€ PE3yJIbTATOB e TENbHOCTH,

- IPU3HABAThH CBOE MPABO U MPABO APYTUX JIFOACH

Ha OIIHOKH,

- pa3BUBaTh CHOCOOHOCTh NMOHUMATh MUP C TO3ULUH IPYroro
YeJIOBEKA

OPYyTUX  JIFOAEeH

OK 07.
CopeiicTBOBaTH
COXPaHEHHIO
OKpYKarolei cpeasl,
pecypcocOepekeHuro,
NPUMEHSITh 3HAHUS 00
W3MEHEHUH KJINMATa,
TPUHIUITBI
OepeKITMBOro
NPOM3BOJICTBA,

3¢ deKkTUBHO
NEeNCTBOBATH B
YpE3BbIUAITHBIX
CUTYaIUsIX

JInuHOCTHBIE pe3ynbTaThl JAOJOKHBI OTpa)xaTb B YacTH!
SKOJIOTUYECKOr0  BOCHMTAHUA: - chopMHpPOBaHHOCTH
SKOJIOTHYECKON KyJbTyphl, TOHUMAaHHE BIUSHUS COLIMAJIbHO-
SKOHOMMYECKHMX IIPOLECCOB HAa COCTOsIHME MPUPOAHON U
COLIMAJIbHOW CpeAbl, OCO3HAHUE TIJIO0ANBHOTO XapakTepa
SKOJIOTHYECKHX TIPo0ieM;

- INTAHUPOBAHUE U OCYLIECTBJICHUE AEHCTBUN

B OKPYJKaIOLIEH Cpelle Ha OCHOBE 3HAHMS LEJeH yCTOHYUBOIO
Pa3BUTHS YEJIOBEYECTBA;

- aKTUBHOE HEIpUusTHE
OKpy>Karollen cpeae,

- YMEHHE MPOTHO3UPOBATh HEOJNATONPHUSTHBIE KOJOTHYECKHE
MOCHEACTBUS NPEANPUHUMAEMbIX IEHCTBUM, NpeaoTBpallaTh
ux;
- pacuiupeHue
HaIpPaBJIE€HHOCTH.
MeranpenMeTHble pe3yIbTaThl JOJKHBI OTPaXKaTh:

Osnanenue YHHUBEPCAJIbHbIMU KOMMYHUKAaTUBHBIMU
NEeUCTBUAMMU:

0) coBMeCTHasl IeATEIbHOCTD!

- MOHHUMATb M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON U
UHIIUBUAYAIBbHON pabOTHI;

- MPUHUMATh Leau COBMECTHOM
OpPraHU30BBIBATH U KOOPIAMHHUPOBAThH AEHCTBUS
O €€ JOCTHXKEHUIO: COCTABJIATD IUIaH JEUCTBUN, PACIIPEAEIIATh
pPOJH C Yy4€TOM MHEHHH yYaCTHHKOB OOCYXIATh pPEe3yJIbTaThl
COBMECTHOH paboThI

NEUCTBUN, TMPUHOCAIIMX Bpen

OIlbITa JCATCIIbHOCTHU 3KOJIOTHISCKOM

NeSTebHOCTH,

ITP6 5. TlpuobpeTeHne ombITa MPUMEHEHUS OCHOBHBIX
METOJIOB ~ HAYYHOTO TIO3HAHUS, HCIOIB3yeMbIX B
Ouoyoruu: HaOIIOIeHUST
U OIUCAHUSl JKUBBIX CHCTEM, MPOLECCOB U SIBICHUIA,
OpraHHU3aIuu

U TpOBeNeHUsT  OUOJIOTMYECKOrO  SKCIEPUMEHTA,
BBIIBIDKEHUST THIOTE3, BBISIBJICHHS] 3aBHCUMOCTH MEXKIY
UCCJIENYEeMbIMH BEJTUYMHAMU, OOBSICHEHHS TMOJIyYE€HHBIX
PE3YJIBTaTOB

U (HOpMYyJTHPOBAHHS BBIBOIOB C  HCIIOJBb30BAHHEM
HAy4YHBIX ITOHATHI, TEOPUH U 3aKOHOB.
I[MP6 6. CdopMHUPOBAHHOCT, YMEHHSI  BBIICISTH

CymeCTBeHHbIe HpI/ISHaKI/I BI/IPYCOB, KJIICTOK HpOKapI/IOT nu
3YKapHUOT, OTHOKIIETOYHBIX

U MHOTI'OKJICTOYHBIX Opl"aHI/I?aMOBj BH OB, 6I/IOFeOI_IeHO3OB
U 3KOCHCTEM, OCOOEHHOCTH TPOIECCOB OOMEHa BEIIEeCTB

U TpeBpalleHus] SHEPrUM B KIEeTKe, (HOTOCHUHTE3A,
TJIACTHYECKOTO
U DHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a,

Meii03a, OIUIONOTBOPEHUS, PA3BUTHA KM PA3MHOKEHHS,
WHIVBUIYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OoppOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOro oOTdopa,
BHUI000PA30BaHuUs], MPHUCTIOCOOJIEHHOCTH OPraHU3MOB K
cpene O6I/ITaHI/I$I, BJIMAHHA KOMIIOHCHTOB OSKOCHUCTEM,
AHTPOIOTCHHBIX U3MEHEHHH B HSKOCHUCTEMAaxX CBOeH
MECTHOCTH,




KPyroBopoTa BeEIECTB U IMpPEeBpallleHUe »HHEPruu B

ouochepe.

I[MP6 7. CdopMUpPOBAHHOCTH YMEHHS MPUMEHSTH
MOJIyYeHHbIE 3HAHUS [JIsi OOBSICHEHUS OMOJOTHYECKUX
MPOLECCOB 151 SIBJICHUI,

IJ1s1 IPUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMN
JKHU3HHU

¢ menpto obecrieueHust 0€30MaCHOCTH CBOETO 3A0POBbS U
370POBbsI OKPYKAFOLINX JIOAEH, COOMONEHNS 310pPOBOrO
o0Opaza »KHM3HH, HOPM TIPaMOTHOTO TMOBEICHUS B
OKpY’KaroIeH NPUPOTHOM cpene; MOHHMaHUe
HEOOXOIUMOCTH UCITOJIb30BaAHUSI IOCTHXKEHUI
COBpeMEHHOH Ouonoruu W  OWUOTEXHOJOTWMH IS
PALIIOHAILHOTO MPUPOAOIONB30BAHHS

TIK 1. BemoaHneHue
pabot no
CONIEPIKAHUIO
MUEJIMHBIX CEMEN.

- TOTOBHOCTb K TpyAy,
Tpynoodue;

- TOTOBHOCTh K aKTHUBHOH ACATCJIbHOCTU TEXHOJOTHUECKOU U
COLMAIbHOW HAMPaBJIEHHOCTH, CIMOCOOHOCTh HMHHUIMMPOBATH,

OCO3HAHUE LECHHOCTU MACTCPCTBA,

MJAHUPOBATh W CAMOCTOSITENIbHO  BBIMIOJIHATH — TaKyHO
NEeATENIbHOCTD;
- WHTEpPeC K pasnu4HbM chepam npodeccHoHaTbHON
NEeATENIbHOCTH,

OBjaieHne YHUBEPCATBHBIMH YYeOHBIMH MMO3HABATEIHHBIMU
NEeUCTBUSIMU

- chopmMHpoBaTL yMEHUS KPUTHYECKH OLIEHUBATDH
UH(POPMALIHIO OHMOJIOrUeCKOro ConepKaHus,
BKJIFOYAIOIIYIO TCEeBIOHAYYHBIE 3HAHUS W3 Pa3JTUYHBIX
UCTOYHUKOB (CPeACTBA MAacCOBOW MH(OpPMALMK, HAYIHO-
MOMYJISIPHBIE MaTe€PHalibl), UHTEPIIPETHPOBATD 3TUYECKHE
aCTMEeKThl COBPEMEHHBIX HCCIIENOBAaHUNA B OHONOrHH,
MeAUIHE, OMOTEXHOJIOTHH;

IIK 1.3. BeinonHsTh
107 PyKOBOZICTBOM
BETEPUHAPHOTO
CHEeLUATNCTA
npoduakTuIecKue
MEPOTPUSITHSI TI0
Ooprbe ¢ bonesHsamu

" BPCAUTECIIAMU MUECIT.

- BBUIBJAATb  3aKOHOMEPHOCTH U
pPacCMaTPUBAEMBIX SIBJIEHUSX,

-  BHOCHTb KOPPEKTHUBBI B
COOTBETCTBUE  PE3YJIbTATOB
MOCNEACTBUHN AESITEILHOCTH;

- pa3BUBATb KPEATUBHOE MBILLICHUE NIPU PEIICHUN KU3HEHHBIX
npobyiem

NPOTUBOPEYUsT B

JACATCIIbHOCTD, OLICHUBATDb
HEJIAM, OLCHUBATH pUcCKu

- YMETb BbIACTATE CYIICCTBCHHBIC IIPU3HAKHA !

CTPOEHHs BHPYCOB, KJIETOK MPOKAPHOT M 3SYKAPHOT,
OOHOKJIETOYHBIX 1 MHOT'OKJICTOUYHBLIX OPTaHU3MOB, BUIIOB,
OHMOreoneH030B, YKOCHCTEM 1 Onochepsr;

CTPOEHHs OpPraHOB M CHUCTEM OpraHOB paCTEHHId,
JKMBOTHBIX, YEJIOBEKa; MPOLECCOB JKU3HEIESTEIbHOCTH,
MPOTCKAOIIUX B OpraHu3Max paCTeHI/IfI, JKUBOTHBIX H
YeJIOBEKa,
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OMOJIOTUYECKIX MPOLIECCOB: oOmeHa BEIIECTB
(Metabonus3m), WHGOPMALIMKA W TIPEBPALICHUS SHEPTHH,
OposkeHHsI, aBTOTPOHOrO U TeTepOTPO(YHOrO THIOB
nuTaHus, POTOCHHTE3a M XEeMOCHUHTE3a, MUTO3a, Mel03a,
raMeToreHesa, 9SMOpUOreHe3a, IMOCTIMOPHOHAIBHOIO
pa3BUTHS, PA3MHOXEHUs, HHIUBHAYAJbHOTO Pa3BUTHS
opraHu3mMa (OHTOreHe3a), B3aUMOJEWCTBUS  T€HOB,
rereposnuca,  JACWCTBUH  UCKYCCTBEHHOTO  OTOOpAa,
CTaOWIM3UPYIOILEro, JABHXKYILETO W  Pa3pbIBAIOILEro
€CTECTBEHHOIO otOopa, AJIONATPUIECKOTO u
CUMITATPUYECKOTO BU1000pa30BaHUS; BJIUSTHUSI
ABIDKYIIMX CHJI SBOJIIOLMM Ha TE€HO(QOHI MOMYJISILUY,
NPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpene OOWTaHWS,

YEpPEeNOBaHUsl HAMPAaBJICHUN 3BOJIIOLUH, KPYroBOPOTa
BEILECTB U MTOTOKA YHEPTUH B SKOCHCTEMAX;
IIK 3. CenekunoHHO- | - OCO3HAHHME LEHHOCTH HAyYHOM NEATENbHOCTH, TOTOBHOCTb | -  yMEThb  BBIOENSATb  CYLIECTBEHHbIE  TMPU3HAKU
TUIeMeHHast padoTa ¢ | OCYLIECTBISATh MIPOEKTHYIO u HCCJIEIOBATENBCKYIO | OMOJIOTHYECKUX MPOLIECCOB! oOMeHa BELIECTB

MMIejIaMu.

AeSITeIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE,
OBnageHne yHUBEPCAJbHBIMH YY€OHBIMU ITO3HABATEIbHBIMU
NEeUCTBUAMU:

Pabota ¢ unpopmarmeii:

- BJIaJeTh HABBIKAMU MOJyYEHHsI HHPOPMALUK U3 UCTOYHUKOB
Pa3HBIX THUIOB, CAMOCTOSITEJIbHO OCYLIECTBIISITh IIOMCK, AHAJIN3,
CHCTEMATHU3AIMI0 U MHTEPIIPETALUMI0 HHPOPMAIHU PA3TUIHBIX
BUJIOB U (POPM IpeCTaABICHUS,

(Metabonu3m), WHGOPMALIMKA W TIPEBPALICHUS SHEPTHH,
OposkeHHsI, aBTOTPOHOrO U TeTepOTPO(YHOrO THIOB
nuTaHus, POTOCUHTE3a M XEeMOCHHTE3a, MUTO3a, Mel03a,
raMeToreHesa, HSMOpUOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BUTHUS, PAa3MHOMKEHHUS, WHIWBHAYaJbHOIO Pa3BUTHS
opraHu3mMa (OHTOreHe3a), B3aUMOJEHCTBUS  T'€HOB,
rereposnuca,  JACWCTBUH  UCKYCCTBEHHOTO  OTOOpAa,
CTaOWIM3UPYIOIIEro, JABHXKYIIEIO W  Pa3pbIBAIOIIEro
€CTECTBEHHOTO otbopa; AJJIOTIATPUIECKOT O u
CUMITATPUYECKOTO BU1000pa30BaHMS; BJIUSTHUSI
ABIDKYIIMX CHJI SBOJIIOLMM Ha TE€HO(QOHH MOMYJISILIUY,
NPUCTIOCOOJCHHOCTH OpPraHU3MOB K Cpeae OOWTaHWS,
YepeqoBaHUsl HANPABJICHUH SBOJIOLMU, KPYroBOPOTa
BEIECTB U MOTOKA YHEPTHUHU B HYKOCUCTEMAX
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IIK 4. BeinonHeHue
paboT MO ONMBUICHHIO
pacteHui (B T.4.

KyJbTYpP
3AIHUIIEHHOrO

IPYHTA).

- IJIJAHUPOBAHUE U OCYLIECTBJICHUE NEUCTBUN B OKPYKAIOLIEH
CpeAe Ha OCHOBE 3HAHMSA LeJied YCTOMYMBOIO pas3sBUTHUSA
YeJI0BEYECTBA,
AKTUBHOE  HENPUSITUE
OKpYyKaroleH cpene;

- YMEHHE MPOTHO3UPOBATh HEOJIATONPUSTHBIE KOJOTHYECKHE
MOCJEACTBHS MPEANPUHUMAEMbBIX IEUCTBUMN, MPENOTBpPAIlaTh
uX,
- paclumpeHue
HaIpPaBJIEHHOCTH,
- OBJIQJICHUE HaBBIKAMH YUE€OHO-HCCIIEN0BATEIbCKOH,
MPOEKTHON M COLIMAJIbHOMN E€SATEIbHOCTH

NEWCTBUH,  NPUHOCAIIUX  Bpexd

OIlbITa JCATCIIbHOCTHU 3KOJIOTHISCKOM

- yMeTb BBbIABUraTh THUIOTE3bl, MPOBEPSATH  HX
SKCTIEPUMEHTAIbHBIMU CPENCTBaMH, (OPMYJIHUpPYS LETb
HCCJIEIOBAHMS, aHAIU3UPOBATh TOJTYUYEHHBIE PE3YJIBTAThI
U J1eJ1aTh BBIBOJIBI,

- TpPUHUMATh Yy4YacTHE B HAYYHO-HCCIIEAOBATENILCKOM
pabore TO OHONOTMM, OKOJOTHMH W  MEIUIMHE,
npoBOoAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOINECTB U
nyOJIMYHO TPEACTABISITh TOJyYEHHBIE PE3YyJIbTaThl HA
YUEHHUUECKUX KOHPEPEHIHSIX PA3HOTO YPOBHS

IIK 5.1. Ynpasnare
TPaKTOpaMu B
OpraHU3aLUsIX

CEJIbCKOr0 X0O35CTBA.

- BBUIBJSITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBJIEHUSX;

- BHOCUTb KOPPEKTHUBBI B
COOTBETCTBUE  PE3YyJbTAaTOB
MOCNEACTBUH AESITEILHOCTH;

- pa3BUBaThb KPEATUBHOE MBIIIJIEHUE NPU PELICHUH KU3HEHHBIX
npobyieM

- MOHUMAThb M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON U
WHIUBUAYAJIbHON paboOThI,

- NPUHUMATH LU COBMECTHOM NESATeIbHOCTH,
OpPraHU30BBIBATb U KOOPAMHUPOBAaTh JENWCTBUA 1O €€
OOCTHXKCHUIO. COCTABJIATD IJIaH AEHCTBUN, PAaCHIPEAENATh POJIH
C y4eTOM MHEHHMH Yy4YaCTHHKOB OOCY)XKHAaTh pe3yJbTaThl
COBMECTHOM paboTHT,

NPOTUBOPEYUsT B

JACATCIIbBHOCTD, OLICHUBATDHb
HEJIAM, OLICHUBATb pUcCKu

- C(l)OpMI/IpOBaTb YMeHI/Iﬂ HpI/IMeHﬂTb HOJ'Iy"IeHHbIe 3HaHUSA
11 OOBSCHEHHUsT OMOJIOTHUYECKUX MPOLIECCOB U SIBJICHUH,
IJIs1 IPUHATHS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
JKM3HH C Leablo obecrieueHust Oe30MacHOCTH CBOEro
3I0POBbBS U 3[I0POBbsI OKPYIKAFOIIKX JIFOEH, COOJIOIeH S
3I0pPOBOr0 00pasa »KU3HU, HOPM IPaMOTHOTO MOBEICHHS B

OKpYyKaroLien NPUPOIHON cpene; MOHUMAaHUE
HEOOXOIUMOCTH HCTIOJIb30BAHUS TOCTIKEHHH
COBpeMeHHOH Ouonormn W  OWUOTEXHOJNIOTHH IS
PaLMOHATIBHOIO MPUPOIONOIB30BAHUS,; yMEHHUE
HCIIOJIb30BaTh COOTBETCTBYIOLIHE aApPTYMEHTHI,

OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY IS
IOKA3aTesNIbCTBA ~ POACTBA ~ OPraHM3MOB  Pa3HbIX
CUCTEMATHUYICCKUX TPYIII, B3aMMOCBA3UM OpPraHU3MOB U
cpenbl  oOWTaHMs; €AMHCTBA  4YEJIOBEYECKHUX  pac;
HEOOXOIMMOCTH 3740pOBOro 00pas3a KU3HU, COXPAHEHHS
pasHOOOpasust BHUIOB U 3KOCHUCTEM, KakK YCJIOBHS
COCYIIECTBOBAHHS IPUPO/IBI U YEJIOBEUECTBA,;
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2. CTpykTypa u cogep:kaHue 0061eo0pa3oBaTebHOro yueoHoro npeamera «buomorus»

2.1. O0bem yueOHOro npeaMeTa BHAbI Y4eOHOH padoThI

Bupn yueOHoii padoThI

O0beM B yacax

O61em o0pa3oBaTebHOI NPOrpaMMbl JUCIHUNIHHBI 144
B T. 4.
TEOPETUUECKHUE 3aHATHSA 88
MPAKTUYECKHUE 3aHATUSA 48
nabopaTopHbIE 3aHATHUS -
KOHTPOJIbHbIE PadOTHI 6
nuddepeHITPOBAHHbIC 3a4YEThI 2
OcHoBHoOe coaep:kaHue 102
IIpodeccuoHanbHO OPUEHTHPOBAHHOE COAEPKRAHUE 42
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2.2. TemaTu4eCKHIl IVIaH H COAEPKaHHe AMCUHMIIHHBI «bronorus»

HaumeHnoBanue Coaepanue y4e0HOro MaTepuasia (0CHOBHOE H MpodeccHOHATLHO OPHEHTHPOBaHHoe) Oo0bem | Popmupyembie
pa3zesioB U TeM JabopaTopHble U NPAKTHYECKHE 3AHSATUS, IPHKJIATHONH MOAY.JIb (MPH HAJTHYHH) YacoB | KOMIETeHLIHH
1 2 3 4
1 cemecTp — 56 yacoB ( 33 1.0.+20 n.3.+2 k.p.+ 1 JI.3.)

OcHoBHoOe coagep:kaHHe
Paszgen 1. buojiorus Kak HayKa 2
Tema 1.1. Conepsxanue yueOHOro Matepuaa 2
Buomnorus B Bbuonorust — Hayka o skuBoi mpupone. Ces3u OHOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U OK-01, OK-02,
CHUCTEME HayK OPYTUMHU €CTECTBEHHBIMU HaykKamH, Gpuocodpuel, peauruei, STHKOH, 3CTeTHKONH 1 npaBoM. Poib OK-04, OK-07

Ouonornu B popMHPOBAHUH COBPEMEHHOM HAyYHOH KapTUHBI Mupa. CricTeMa OHONIOrHYeCKUX HayK.

Metonpl TIO3HAHUS JKUBOW NpUpOAbl (HAONMIOAEHHWE, SKCIIEPHMEHT, ONHCaHHe, H3MEPEHUE,

KJaccuuKanys, MOIEeINPOBAHNE, CTATHCTHYECKAas: 00pabOTKa TaHHBIX )
Pa3zpen 2. ’)Kusble cucTeMbl U HX OPraHH3ALUS 2

OK-01, OK-02,

Tema 2.1. CopepskaHue y4eOHOTro MaTepuaia 2 OK-04, OK-07
OOmas Kusbie cuctemsl (OnocucTeMbl) Kak npeaMeT uydeHust ouonorud. OTianyuue KUBBIX CHCTEM OT 2 IIK 1.3.
XapaKTEPUCTUKA | HeopraHudeckoi npuponbl. CBoiicTBa OMOCHCTEM B UX pa3HOOOpas3He.
JKU3HU YpoBHH OpraHu3alii OUOCHCTEM: MOJIEKYJISIPHO-T€HETHYECKHHA, KIJIETOYHbIH, OPraHU3MEHHBIH,

NOMYJISIIHOHHO-BUAOBOM, 3KOCUCTEMHBIH (OnoreoneHoTn4ecknii), GuochepHsbIit
Pazagen 3. Xumuuyeckuil cOCTaB M CTPOEHHUE KJIETKHU 18 OK-01, OK-02,
Tema 3.1. ConepskaHue y4eOHOTro MaTepuaa 2 OK-04, OK-07
XUMHUYECKUI XHUMHYECKUI COCTAB KJIETKU. XUMHUYECKUE 3JIEMEHTBL. MAKPO3JIEMEHTBI, MUKPO3JIEMEHTHL. Bona u 1 HK 1.3,

COCTaB KJIETKH.
Bona

MI/IHepaJ'IbeIe BCIICCTBA. cI)}’HKI_II/II/I BOAbBI U MI/IHepaJ'IbeIX BCIIECTB B KIJICTKE. Hoz[nepxcaHI/Ie
OCMOTHYECKOrO DaaHca

14



U MUHEPAJbHBIC
BCIICCTBA

IIpaxmuyeckoe 3ansimue?’

No | «buonoeuveckas pone MUHEPATbHBIX GeUecms 6 00ecnevyenull JHCU3HEOesAmeNbHOCHIU
OpP2aHU3MOB, NPOAGIEHUsL OUCOANAHCA MUHEPATbHBIX /1eMEHMOB»

Tema 3.2.
Bbuomornueckn
BasKHbIE
XUMHUYECKHUE
COeTMHEHUS

Coneprxanue yueOHOrO MaTepuana

benku. CoctaB u ctpoeHne OenkOB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HezamMeHumble H
3aMEHMMbIe AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU CTPYKTYPBI O€IKOBOH MOJIEKYJIbI
(mepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTYpa). XUMHUYECKHE CBOWCTBA OEJIKOB.
buonornueckue QyHKIIHM OEITKOB.

DepmenTsl — Ononornyeckue karanuzatopel. CTpoeHne pepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHAas
cnernpuuHocTh. Kodepmentel. Buramunbel. Otnuuust  ($epMEHTOB OT  HEOPTaHUYECKHX
KaTaJu3aTOPOB. YTJIEBOABL MOHOCaxapubl (TJIIOKO3a, pubo3a U Ne30KCHUpH003a), IUcaxapuibl
(caxapo3a, TJakTo3a) U mojrcaxapuabl (KpaxMal, TIHKOTeH, HeJUT0103a). buonornueckune QyHKIUH
yraesonoB. Jlumuabl: Tpuranuepunsl, dochomumuasl, crepounsl. [ uapodunbHO-rHapodoOHbIE
cBotictBa. buonormyeckue Qynkiuu nununoB. CpaBHEHHE YIIIEBONOB, OEIKOB W JIMIHIOB Kak
HUCTOYHUKOB SHEPTHH.

Hyxneunossie kucnorel: JIHKu PHK. Hykneotuasl — MOHOMepBI Hy KJIEMHOBBIX KUCJOT. CTpoeHue
u ¢ynkun JIHK. Crpoenue u pyakumu PHK. AT®: crpoenue u pyHKIUN

Hpakmuuecmte SAHAMUA

No 2 «Onpeoenenue eumamuna C 6 RpoOyKmax numanusLy
unu «Onpeoenente HATUYUA KPAXMAIA 6 NPOOYKMAX NUMAHULY.

Tema 3.3.

| Conepsxanue yueGHoro marepuana
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CtpykTypHO-
($yHKIMOHATbHA
s OpraHU3aLHs
KJIIETOK

uronorust — Hayka o kietke. KierodHnass Teopusi — mpuMep B3aUMOACHCTBUS Uel U (PakToB B
HAay4YHOM MO3HaHUHU. MeTOABI U3YUEHUs KIETKH.

Kunetka kak nienoctHas xuBas cucreMa. O0Ine mpU3HaKK KJIETOK: 3aMKHYTasl Hapy’)kKHas MeMOpaHa,
mounekyibl JIHK kak reHeTudeckuii anmapart, cucreMa cCuHTe3a Oerka.

Tumnsl KJIETOK: 3yKapHOTHUYECKas U pokapuoTnieckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHIECKOH
kierkn. Kierounast crenka OGakrepuit. CtpoeHue sykapuotudeckoi kieTku. OCHOBHBIE OTIHYUS
PaCTUTENIbHON, YKUBOTHOW M TpuUOHON KieTku. IIoBEpXHOCTHBIE CTPYKTYphI KIETOK— KJIETOUHAs
CTEeHKa, TIMKOKAIUKC, NX QyHKIun. [Tnasmarniyeckas memOpaHa, ee CBOMCTBA M (PyHKIIHMH.
[urornasma u ee opraHouasl. OnqHomeMmOpanubie opraHouasl kietku: JIIC, ammapat ['onbmxm,
nu30coMbl. IlonyaBTOHOMHBIE OpraHOMABI KJIETKH. MUTOXOHApPUH, IacTunabl. lIpoucxoxnenue
MUTOXOHAPUA M Tutactun. Bunel mmactun. HememOpaHHBIE OpraHOWABl KJIETKU: PUOOCOMBI,
KJIETOYHBIN LEHTP, LIEHTPUONIH, PECHUYKH, KIyTUKU. PyHKIIMM OPraHOUAOB KJIETKH. BriIroueHus.
Anpo — perymaropHeiii neHTp kieTku. CTpoeHue sapa: spepHas o0OJNOYKa, KapuoILIa3Mma,
XPOMATHH, SIAPBIKO. XPOMOCOMBI. TPaHCIOPT BEILECTB B KIIETKE

Hpakmuuecmte SAHAMUA

~

No 3 «llponuyaemocms memopanst (NIA3MONU3, OENIAIMOTIU3) »

~

KontpoabHas pa6ora Ne 1 «XumMu4eckuii COCTAB H CTPOEHHE KJIETKH»

Paszgea 4. JKu3HeaeaTe IbHOCTH KIETKH

Tema 4.1.
OOMeH BelecTB
U TpeBpalleHne
SHEPTUU

B KJIETKE

Coneprkanue yueOHOrO Marepuana

OOmen BemecTB, Wwin MeTaboOIM3M. AcCCUMMISIIMA (TUIACTHYECKHH OOMEH) M AUCCUMWIISLNS
(oHepreTuueckuii OOMEH) — IBE CTOPOHBI €OUHOrO Imporecca Mmerabonmsma. Ponb 3aKOHOB
COXpaHEHHs BEINECTBA W HHEPrUM B MOHMMAaHMM MeTabonm3ma. Turmel oOMeHa BEIECTB:
aBToTpoHBIN U rereporpodHbIil. Ponb hepMeHTOB B 0OMEHE BEeIIECTB U MPEeBPALICHUH SHEPTHH B
KJIETKE.

®orocuntes. CeeroBast U TeMHOBast (pas3el poTocunTe3a. Peakiuu portocunresa. I HeKkTUBHOCTD
¢dorocunTeza. 3HaueHue (POTOCHHTE3a AN KU3HM Ha 3emuie. BiwsHue ycnoBmii cpenpl Ha
¢doTocuHTE3 M CrIOCOOBI MOBBIMIEHHUS €r0 MPOAYKTUBHOCTH Y KYJBTYPHBIX PaCTeHUH. XEeMOCHHTES.
XeMocHuHTe3upyromue 0akTepuy. 3HaUe€HHEe XeMOCHHTE3a TSl JKU3HU Ha 3eMIle.

Oneprerudeckuii oOMeH B KIeTKe. PaciieruieHue BeIecTB, BBIACICHHE M aKKyMyJHPOBaHHUE
SHEPruu B KJETKe. OJTambl SHepreTmdeckoro obmena. [nmkomms. BpoxkeHune u ero BHIBL
KucnoponHoe okucnenue, wid kKietoyHoe nbixanue. OxucnutensHoe (ochoprinpoBaHue.
D¢ b eKTUBHOCTD SHEPTETUYECKOro 0OMeHa

AN AN RV

Tema 4.2.

Coneprxanue yueOHOrO Marepuana

OK-01, OK-02,
OK-04, OK-07
TK 1.3.
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buocunres
Oenka

Peakunn marpuuHoro cunresa. ['eneruueckas uadopmauus u JJHK. Peanmsanust reHeTH4ecKoi
uHpOpMaLUUHU B KJeTKe. | eHeTH4YeCcKnii KO U ero cBONCTBA. TPaHCKPUIIIMA — MATPUYHBIN CHHTE3
PHK. Tpancnsiuust — Ouocuntes Oenka. Dtanbl TpaHcmaunu. KoxpupoBaHue aMUHOKHCIIOT. Poinb
pudocoM B OnocuHTe3e Oenka

HpakmuueCKoe 3AHAMIUE

No 4 «Pewenue 3a0au na onpeoenienue nocieo0o6ameibHOCIU HyK1eomuo06»

Tema 4.3.
Bupycsl

Coneprxanue yueOHOrO Marepuaia

Heknerounsie ¢opmsel xu3Hu — BUpychl. Mcropusti otkpbitus Bupycos (/. M. MBanosckwuii).
Oco0eHHOCTH CTPOEHHS M JKU3HEHHOro HWKJa BHUPycoB. bakrepuodaru. bomesnu pactenwmi,
JKUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mmmynonedpunura yenoseka (BHUY) —
Bo30ynutens CITM/]a. IlpodunakTika pacipocTpaHeHHsI BUPYCHBIX 3a00JIeBaHHIN

o[ |

KonTtpoabnas padora Ne 2 «MosekyJIsIpHbIH YPOBeHb OPraHU3ALHH KHUBOI0»

Paszpes S. PasMHOKeHHE H HHIUBUAYAJILHOE PA3BHTHE OPraHU3MOB

Tema 5.1.
JKuzneHHbIA
LUAKJT KJIETKU

Coneprxanue yueOHOrO Marepuaa

Knerounslil MK, WK JKU3HEHHBIN UK KieTku. MHaTepdasza n mutos. Ilponecchl, mpoTekaromme
B uHTepdasze. Perumkaums — peakumss MmatpuuHoro cuaresa JIHK. Ctpoenme xpomocom.
XpOMOCOMHBIH HabOp — KapuoTun. JIMIUIOMOHBIE W TaIUIOMAHBIE XPOMOCOMHBIE HaOOpBL
Xpomaruael. Lluronornueckne OCHOBBI Pa3MHOXEHHUST U HHAUBHUYAJIbHOIO Pa3BUTHsI OPIraHU3MOB.
Henenue knetku — Muto3. Craguu mutosa. [Ipouecchl, Mpoucxosiiye Ha pa3HbIX CTaIUIX MUTO3a.
buonornyeckuii cMpica Mutosa. IlporpaMMupyemast rudesb KJIETKH - arlonTo3

N[N\ —

Tema 5.2.
Dopmsbl
Pa3MHOKEHHUs
OpPraHU3MOB

Coneprxanue yueOHOrO Marepuaia

I~

DopMBI pa3MHOKEHHSI OPraHU3MOB : O€CTIoJI0e 1 TOJI0BOE. BHbl GecTIonoro pa3sMHOKEHHS . IEICHUE
HaaBOC U ITOYKOBAHHEC OAHO U MHOI'OKJICTOYHBIX, cnopoo6pa3013aHI/Ie, BEr€TaTUBHOC PA3MHOXKCHUC.
HckyccTBeHHOE KIOHUPOBAHUE OPraHU3MOB, €ro 3HaUeHHe JJIs CeJIeKLINU.

ITonoBoe pasMHOXXeHHE, ero oTiamdust oT Oecmoioro. Meito3. Cragum wmeiiosa. Ilpomecchr,
npoucxonsmue Ha craguax Menos3a. Ilosegenue xpomocom B Meiioze. KpoccuHrosep.
Bbuonornyeckuii cMbICH 1 3HaUEHUE Meiio3a. I 'ameTorenes — nmporecc 00pa30BaHus MOJOBBIX KIETOK
Y )KUBOTHBIX. TlonoBeie Jxene3bl: CEMEHHUKH U TMUHUKH. O6pa30BaHI/Ie H PA3BUTHUEC MTOJOBBIX KJIECTOK
— ramer (CrepMaTo30ua, SHIEKIIeTKa) — chepMarorene3 M ooreHes. OCOOEHHOCTH CTPOEHUs
SILeKJIeTOK U ciepMaTo3onnoB. Omnonorsopenue. IlapreHorenes

Hpakmuuecmte SAHAMUA

OK-01, OK-02,
OK-04, OK-07
TK 1.3.
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No 5. Paspabomxa meHmansHoil kapmul mraneil, Op2anos i CUCHEM OP2AHO8 MAKPOOP2AHUZMO8
(pacmenus, HCUBOMHbIE, UeN0BEK) C KPAMKOU XAPAKMEPUCIUKOT UX PYHKYUL.

No6. «Bupycnvie u Oakmepuanshuvie 30a001€6aHUsL MAKPOOP2AHUBMOG (UeNI06EK, JHCUBONHbIE,
pacmenus). Snudemuyeckuil (3nuzoomuyeckut, snudpumomuyeckuii) npoyecc. Qowue NPUHYUNLI
UCNONB306AHUSL IeKAPCMBEHHBIX etyecms. JcoDeHHOCHU NPUMEHEeHUSL AHMUOUOMUKO8 »

Paznen 13. buonoruyeckue ucciaeaosanmsi B npogeccuonanbHou cdepe

16

Tema 13.1.
OcHOBHBIE
METOMBI
OHMOIKOJIOTHYEC
KHUX
HUCCHENOBaHUH

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE COAeprKaHue (coeprKaHue MPUKJIAAHOT0 MOAY.JIs)

Hayunpiii meron. Metoasl OHOZKONOTMYECKUX HCCIAEIOBAHUI: TMOJIeBble, J1abOpaTOpHBIE,
SKCIEPUMEHTAJbHble. MOHHUTOPUHI  OKpPY»KAalOWIEd Cpeabl:  JIOKAJIbHBIM, PErHMOHAJIbHBIN
U 1100aJIbHBIH.

Metonel moucka, aHaiu3a U 00paboTKM MHOOPMALUH O MPOEKTe B PA3IUYHBIX HCTOYHHUKAX.
IlocTaHOBKa L€y, 33124, BBIABMKEHUE THUIIOTE3bI

Hpakmuuecmte SAHAMUA

N7 «llposedenue skchepumenma no onpeocenenulo  ONMUMAIbHLIX YCA06Ull Ol pocmd
U uzuonocUYeCcKon  AKMUBHOCMU  OPOJUCIHCEBLIX  KIEeMOK. Bbviasnenue 3aKOHOMepHOCMEI],
Gopmyruposanie 86160008 U NPOCHO308).

Pabomur na ev160p no munu- epynnam:

1. Brusanue memnepamyput Ha pocm u usuoiI02U4ecKyio akmuGHOCHb OPOHCHCESBIX KIEMOK.

2. Brusnue y2ne60006 na pocm u pusuoi02udeckyio akmueHOCHb OPOACHCESHIX KIeMOK.

3. Couemannoe enusnue memMnepamypst u yene60006 Ha pocm U Pu3uoI02u4eCcKyl0 aKmu6HOCHb
OPOCIHCEBBIX KIIEMOK

Tema 13.2.

Ilpogpeccuonanvno opuenmuposannoe cooepiricanue (cooepircanue NPUKIAOHO20 MOOYI1A)

13

OK-01, OK-02,
OK-04, OK-07
K 1.3.
TIK 1
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buoskonoruuec
KUH
SKCHEPUMEHT

(mpumep)

No8. O630p mem srcnepumenmanvuvix yueOHO-UCCIe008AMENbCKUX NPOEKmos. Bvidop yuebno-
UCCcne006amensCKo20 Npoekma u3 npeonodiceHnvix. Gopmuposanue KoManost npoekma. Aneopumm
8bINOTHENUSL NPOEKMAL.

N9 -Noll. Ilepssiii sman 6vinoaHeHUA NPOEKMA: 0OOCHOBAHUE AKMYATbHOCHU 6b10PAHNOI MeMbl.
Buisignenue  npobnemsr  uccneoosanus,  opmynuposanue  2unomesvl.  Bwvibop  memooos
uccneoosanus. Bvioop mouex ombopa npob na meppumopuu uccieoosanus. llocmanoska yeneii u
3a0au  uccaeooeanus. Onpedenenue popmsr  npedcmasnenus pe3yismamos UCCaeO006aAHUSL.
Onpeoenenue 2Manoe
u cocmasnenue NIAHA UCCIeO08AHUS

No[2 -Nol4. Bmopoii sman 6unoHeHUus NPOeKmda: HNOO020MOBKA HEOOXO0OUMOil NOCyosl U
Mamepuana Onsi IKCHePUMeHMd, NpoGeoeHle dKCRePUMENMA, NePUOOUYECKAs NPOBEPKA MeYeHUsl
aKcnepumMenma/ coOop Mamepuand 6 Gb10PAHHBIX MOYKAX OMOopa npoo.

Nol5- Nel6. Ipemuii oman evinoanenus Npoekma: NOJyYeHue NePeudnsIX KCHEPUMEHMANbHBIX
OaHHBIX, NPOBEOeHUe CIMAMUCINUYECKOT 00pabOmMKY NOTYYeHHBIX OAHHBIX.

Nol7-Nel8. Uemeepmoiii _oman  66INOIHEHUSL  NPOEKMA:  BbIAGNEHUE  3AKOHOMEPHOCHET,
Gopmynuposanue 66160006 U HNPOCHO308, OYEHKA KAYECMBA UCCAEOYeEMO20 O00beKkmda Ho
Pe3VIsmamam OUOIKONI02UYECKO20 AHANU3A

No[9-No20___ Bawguma  npoexma.  Ilpeocmaenenue  pe3ynrsmamos
UCCe008AMENbCKUX NPOEKMOG (8bICMYIIEHIE C Npe3eHmayuet)

8bINONIHEHUSL ~ YUeOHO-

HuddepennupoBanHbii 3a4eT B popMe TecTa 3a 1 cemecTp

-1 gyac

2 cemecTp -58 yacos (36 T.0.+ 20 n.3.+2 K.p.)

Paszpea S. PasMHOKeHHe 1 HHAUBHAYAJILHOE PA3BUTHE OPraHU3MOB

13

Tema 5.2.
Dopmbl
Pa3MHOKEHHUs
OpPraHU3MOB

Coneprkanue yueOHOrO Marepuaa

DopMBI pa3MHOXKEHHSI OPraHU3MOB: O€CTIoJI0e 1 TOJI0BOE. BHbl G€CTIoNoro pa3sMHOKEHHS . IEICHUE
HaaBOC U ITOYKOBAHHEC OAHO U MHOI'OKJICTOYHBIX, cnopoo6pa3013aHI/Ie, BEr€TaTUBHOC PA3MHOXKCHUC.
HckyccTBeHHOE KIOHUPOBAHUE OPraHU3MOB, €ro 3HaUeHHUe JJIs1 CeJIeKLINU.

ITonoBoe pa3MHOXXeHHE, ero oTiam4ust oT Oecmoioro. Meito3. Cragum wmeiio3a. Ilpomeccer,
npoucxonsmue Ha craguax Menos3a. IlosegeHue xpomocom B Meiioze. KpoccuHrosep.
buonornyeckuii cMbICH 1 3HaUEHUE Meiio3a. I 'ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KIETOK
Y )KUBOTHBIX. TlonoBeie Jxene3bl: CEMEHHUKH U TMUHUKH. O6pa30BaHI/Ie H PA3BUTHUEC MTOJOBBIX KJICTOK
— ramer (CrepMaTo30ua, SHIEKIIeTKa) — chepMarorene3 M ooreHes. OCOOEHHOCTH CTPOEHUs
sILeKJIeTOK U ciepMaTo3onnoB. Omnonorsopenue. IlapreHorenes

OK-01, OK-02,
OK-04, OK-07
TK 1.3.
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Tema 5.3.
HuanuBunyaabHO
e pa3BUTHE
OpraHu3MOB

Coneprxanue yueOHOrO Marepuana

WunuBuayanbHOe pasBuTHe (OHTOTEHE3). OMOpPHOHAJIBHOE pa3BUTHE (PMOpPHOTEHEe3). ITallbl
SMOPHOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX KMBOTHBIX: MPOOJICHHE, TaCTPYJISLUS, OPTaHOTCHE3.
IMocTamOpuoHanbHOE pasBuTHE. THIBI MOCTIMOPHUOHANBLHOTO PA3BUTHS. TPSIMOE, HE MPsIMOe
(mmunHOYHOE). BnusiHWe cpeabl Ha pa3BUTHE OPraHU3MOB, (HAKTOPBI, CHOCOOHBIE BBI3LIBATH
BpPOXKIEHHBIE YpOACTBa. POCT u pa3Buthe pacteHuil. OHTOT€He3 IBETKOBOT'O PACTEHUS. CTPOSHHE
CEMEHH, CTAJIUU PA3BUTHS

Tema 5.4.
OcobeHHOCTH
CTPOEHUsI

U Pa3BUTHUS
MaKpOOPraHU3M
a3

IIpodeccuoHaTbHO OPHEHTHPOBAHHOE COepPKaHNe (CoAeprKaHNe MPHKJIAXHOIO MOAY.Is)

Bapuant 1. Tkanu pactenuil. CTpoeHHEe OpPraHOB PAaCTUTEIbHOIO OpraHU3Ma, UX POJb U CBS3b
Mexny coboi. JKu3HenesTenbHOCTh PACTHTENBHOTO OpraHusma. PocT u pas3BuTHE pacTeHUsL.
Ycnosuss npopactanus ceMmsH. Ilogroroska cemsiH k nocesy. Paszsurue npopocTkos. BnusiHue
(UTOrOpMOHOB Ha POCT pacTeHHs. POCTOBbIe NBUXKEHUS pacTeHU. PazButue moOera w3 MOYKU.
PasmuOXeHHEe pacTeHnil u ero 3HadeHue. CeMeHHOE (F€HEPATHBHOE) Pa3MHOXKEHHE PAaCTEHUIL.
Iserku m cousetns. OmnbuieHune. IlepexkpécTHoe ombuleHHE (BETPOM, JKUBOTHBIMH, BOIOH) U
camoonbuieHue. J{BOiHOe OIUIOAOTBOPEHHE. BereraTuBHOE Pa3MHOXKEHUE [IBETKOBBIX PACTEHUN B
npupone. BereraTuBHOe pPasMHOXEHHE KYJIBTYPHBIX pacTeHuil. XO3sHCTBEHHOE 3HAYCHHE
BEr€TATUBHOI'O PA3MHOXKEHUS.

BapuanTt 2. Tkanu :xuBoTHbIX. CTpOEHHE OPraHOB U CUCTEM OPraHOB KUBOTHBIX. PyHKIIMOHANbHAS
CHUCTEMA OpraHoB. I'OMeocTa3 opraHu3Ma M €ro MOAAEPKAHUE B NMPOLECCE KU3HEACSITEIBHOCTH.
3HaueHue MPOSIBICHUS Pa3ApakUMOCTH U perysinuu. Ilporeccel sku3HenesaTeIbHOCTH KUBOTHBIX.
[TpuunHel HapymeHUH pa3BuTusi opraHM3MoB OpraHbl PEeNpPOAYKUWH, CTPOSHHE M (DYHKIIHH.
Hndpexunu u ux npeaynpexnieHue.

Bapuant 3. Txkanu uenoseka. CTpoeHHe OPraHOB U CUCTEM OPraHoB dejoBeka DyHKLMOHAJIbHAs
CHUCTEMA OpraHoOB. I'OMeocTa3 OpraHu3Ma M €ro MOAAEPKAHUE B MPOLECCE KU3HEACSITEIBHOCTH.
3HaueHue MPOsBJICHUS Pa3IpakuMOCTH U peryssiuuu. [Ipouecchl xKU3HENEATeIbHOCTH YeJIOBeKa.
[lpuuuHbl HapyiieHuil pa3BUTHS OpraHM3MOB OpraHbl PENPOAYKLUH, CTPOCHHWE M (PYHKLHU.
PenponykTuBHOe 3mopoBee. HacnmencTBeHHble OONE3HH, MX MNPUYUHBI W TNPEeRyNpeKICHHE.

HNHubexnum, nepenaromecs MoJOBbIM MyTEM, UX NPOGHIIAKTHKA

Paszpen 6. HacsieqaCTBEHHOCTL H H3MEHYHBOCTH OPraHHU3MOB

20

Tema 6.1.

| Conepxanne yueGHOro MaTepuana

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




3aKOHOMEPHOCT
1 HACJIeTOBAHUS

HpenMeT " 3ada4u reHETUKHU. Ponn OUTOJIOTUH U 3M6pI/IOJ'IOFI/II/I B CTAHOBJICHHUH I'€CHCTUKH. BKJ’IaI[
POCCHUICKMX W  3apyOeKHbIX Yy4YeHBIX B  pPa3BUTHE TIeHETUKH. MeToabl  T'€HETHUKH
(rubpuaoIOrHYeCcKuid, LIUTOT€HETUYECKUA, MOJIEKYJISIPHO-T€HETUIECKH ). OcHoBHbIE
reHeTUdecKre TOHATHA. I eHeTHUecKas CUMBOJIMKA, UCIIOJIb3yEMast B CXEMax CKpGHlI/IBaHI/IfI.
3aKOHOMEPHOCTH HAClIeAOBAaHUsS TMPHU3HAKOB, yCcTaHOBIeHHble 1. Menpenem. MoHoruOpugHOe
CKpeIlMBaHue. 3aKOH eAMHOO0Opas3ws TMOPUIOB MEPBOro MOKoyeHus. [IpaBuio NTOMUHHMPOBAHUS.
3aKOH paclieruieHus IpU3HakoB. I unoresa unctorsl ramer. IlonHOE U HENMOJIHOE AOMUHUPOBAaHUE.
I[I/IFI/I6pI/II[HOG CKpPCIIMBAaHHUE. 3aKOH HE3aBUCUMOIO HaCJICJOBaHWs MPHU3HAKOB. L[I/ITOFeHeTI/ILIeCKI/Ie
OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUS. AHAIM3UpYIOIIee CKpemuBaHue. lcmonap3oBaHue
AHATM3UPYIOIIErO CKPEIIUBAHMS [JIsl ONIPENIEICHHUS] TEHOTHIIA OCOOM.

Hpakmuueckue 3anamun’

No 2] -No22. Pewienue 3a0au na onpeodenenue 6eposSmMHOCHIY GO3HUKHOGEHUSL HACIEOCMBEHHbIX
HPU3HAKOG NPU MOHO-, Ol-, NONULUOPUOHOM U GHANUIUPYIOUEM CKPeuUBaHUU, COCMAGIeHUe
2EHOMUNUYECKUX CXeM CKPelUBansl

Tema 6.2.
CuemneHHoe
HAaCJIEOBAHUE
MPU3HAKOB

ConeprkaHue yueOHOrO MaTepuaa

CuernieHHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo CUEIUICHHOMY HACJIeOBAHHIO
reHoB. HapyleHue cuemnjeHuss reHOB B pe3yJbTaTe KpPOCCHUHIoBepa. XpPOMOCOMHAasl Teopus
HacJIeICTBEHHOCTU. ['eHeTnueckue kapThl. I'eHeTuka mona. XpOMOCOMHOE OIpefesieHHe IoJa.
AYTOCOMbI U MOJIOBBIC XPOMOCOMBIL. T'omoramMerHbIe U réT€poraMeTHBIC OPraHU3Mbl. HaCJ'IeI[OBaHI/Ie
MIPU3HAKOB, CIETUICHHBIX C MOJIOM

Hpakmuuecmte SAHAMUA

No 23-No24. Pewenue saoau ma ompeodenenue 6eposmHOCHU GO3HUKHOBEHUS HACAEOCMBE HHBIX
HPU3HAKOG NPU CYenIeHHOM HACIEO0BAHUU, COCMABIIEHUE 2e HOMUNUYECKUX CXEM CKPEUJUBAHUS

Tema 6.3.
3aKOHOMEPHOCT
U I3MEHYUBOCTH

Coneprxanue yueOHOrO Marepuaia

wn

HsmenunBoCcTh. BHabl M3MEHYMBOCTH. HEHACJEACTBEHHAs W HacJlenCTBeHHas. Ponb cpenbl B
HEHACJIEJICTBEHHOW  W3MEHYMBOCTH. XapaKTEPUCTUKA MOMH(PUKAIMOHHOW  WU3MEHYHUBOCTH.
Bapuammonssiii psn u BapuauuonHas kpusasd. Hopma peakuum npusHaka. KonmnuecTseHHble n
Ka4eCTBEHHbIE TPU3HAKKM U WX HOpMma peakiuu. CBoWcTBA MOAU(PUKALMOHHOW H3MEHYHBOCTH.
HacnencreeHHas, Uiy reHOTHIIHYECKAsT M3MEHYHUBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTL. Meiio3 u
MOJIOBOM TPOIIECC — OCHOBA KOMOWHATHUBHOW W3MEHYUBOCTH. MyTaIlMOHHAST W3MEHYHBOCTb.

IIK 1.3.

21



Knaccudukaimst MyTanuii: reHHbE, XpPOMOCOMHBIE, T€HOMHBbIC. YacToTa W MPUYHHBI MYTALHi.
Myrtarensable (akTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACIEACTBEHHOH W3MEHYMBOCTU
H. 1. BaBusnosa

Hpakmuuecmte SAHAMUA

No 25-No27. Peutenue 3a0ay na onpeoeienue 6eposimuocmu 603HUKHOBEHUS HACIeOCIBE HHbIX
HPU3HAKOG NPU PASIUYHBIX MUNAX 83AUMOOCTICIMGUS 2eHO8, COCIABIEHUE 2EHOMUNUYECKUX CXEM
CKpeuueans

Tema 6.4.
T'eneruka
qeJIOBEKA

Coneprxanue yueOHOrO Marepuaa

(9%

I'enetnka 4venoseka. Kapuotun uenoseka. (OcHOBHbIE
reHeaIOTHYeCKUl,  OJMM3HELOBBIA, IMTOTCHETUYECKUH, OWOXUMUYECKUH,  MOJEKYJISIPHO-
reHeTHueckuil. COBpPEMEHHOE ONpENEJeHHE TIEHOTHUIA. IMOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUNHMPOBaHUE, B ToM 4yucie ¢ mnomombto [I[[P-ananusa. HacnencrBenHble 3aboJieBaHUs
YeJioBeKa: TeHHble 00JIe3HU, OOJIE3HH ¢ HACJIECTBEHHOW MPEapacoNOKEHHOCTHIO, XPOMOCOMHBIE
oonesnn. Comarndyeckue U reHepatuBHble MyTaruu. CTBOJIOBbIe KJIETKU. [IpUHIUIBI 310POBOTO
obpas3a JKM3HH, IUATHOCTHKH, MPO(PUIAKTUKH U JIEUEHUS TEeHeTWYecKuX OonesHed. Menuko-
FEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHHE MENUIMHCKON TEeHETUKH B MPEAOTBPAILCHUH

U JIEYEHUH F'€HETHYECKHX 3a00/IeBaHHIT YeIOBEKA

METOAbI I'CHCTUKHN  YCJIOBECKA:

Hpakmuuecmte SAHAMUA

No28. «Cocmasnenue u auanus poOoCiI06HbIX YeJI06EKA)

Kontpoabsnas padora Ne3 «HacnencTBeHHOCTh M UI3MEHYMBOCTb OPTraHU3MOBY»

Paszgen 7. IBooLHOHHAA OHOJIOTHSA

Tema 7.1.
DBOIIOLMOHHAS
TeopHst

U ee MECTO B
onoorun

Coneprxanue yueOHOrO MaTepuana

[Ipenmnocbutki BO3HUKHOBEHHs 3BOJIOLMOHHON TEOPHH. DBOJIOLMOHHAS TEOPHsS M €€ MEeCTO B
Ouonornu. BnusiHue 3BOMIOIIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTUH U IPYruX HayK. CBUIETENbCTBA
sBosrou. IlaneoHTonornueckue: NOCIea0BaTEIbHOCTD MOSIBJICHNS. BUIOB B TaJIEOHTOJIOIMIECKOI
jgeronucy, mepexonHble ¢opmel. buoreorpadudeckue: cxonctso u paznmuune (ayH u  ¢Giop
MaTepPUKOB U OCTPOBOB. JIMOPHOJIOTMYECKHE: CXOACTBA W Pa3iuuus 3MOPHOHOB Pa3HBbIX BHIOB
NMO3BOHOUYHBIX. CpaBHUTENIbHO-AHATOMHYECKHE, FOMOJIOTHYHbIC, AHAJOTHYHBIC, PyIUMEHTapHbIE
OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-ONOXUMHUUYECKHE. CXOICTBO MEXaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX MeTaOONMYEeCKHX NyTeH y BCEX JKMBBIX OPraHU3MOB. ODBOJIOLUOHHAs Teopus Y.
Japsuna. IIpennocbiki BOSHMKHOBEHHs JapBUHHM3MA. [IBIUKYIIME CHIIBI 3BOJIIOLMU BUAOB IO
HapBuHy (M30BITOUHOE pPAa3MHOXKEHHE TMPH OTPAHMYCHHOCTH PECYPCOB, HEOMpeneIEHHas
M3MEHYHMBOCTb, O0pb0a 3a CYIIeCTBOBAHHE, €CTECTBEHHBIN OTOOD)

Tema 7.2.

Coneprkanue yueOHOro Marepuaa

OK-01, OK-02,
OK-04, OK-07
TK 1.3.
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Muxkpo3BOIHOLH
s

Cunternyeckast Teopusi sBomouuu (CTD) u e€ OCHOBHBIE NOJOXKEHHSA. MHUKPO3BOIIOLHUS.
[NonmynAaums kak eguHULA BUAA W 3BOMOUMHU. JBrokyuwe cuiibl ((aKTOPBI)3BOIIOLNHA BHIOB B
npupoae. MyTalMOHHBINA MPOLECC U KOMOMHATHBHAS U3MEHUYHUBOCTb. 1IOMyNsAIIMOHHBIE BOJHBI U
npetip reros. Mzomsanus u murpauus. EcrecTBeHHbIH 0TOOp — HAMPaBISIOMNN (PAKTOP 3BOTIOLHMH.
@opmbl ectecTBeHHOro otdopa. IlpucnocoOneHHOCTh OpPraHM3MOB KakK pe3yJbTaT 3BOJIOLHU.
Ilpumepsr mpucnocoOnennii y opranusmoB. Apomopdo3pl W uaumoamanTauud. Bumg u
Bunoodpazopanue. Kpurepun uma. OcHOBHBIe (HOPMBI BHIOOOpa3oBaHMs: reorpaduyueckoe,
9KOJIOTHYECKOE

Pasznen 12. Pemenue Keiico B 061a¢TH GHOTEXHOJIOTHIA ° 16
Tema 12.1.1. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COAeprKaHue (coeprKaHue MPUKJIAAHOT0 MOAY.JI) 3
buorexnonorun
B MCAUIMHE Bapuanr 1. Pazsurue OmotexHOMOrnil B 00JacTH MEIULMHBI U (apMaluy, U MPUMEHEHHE HX B 1
1 hapmanuu JKU3HH YeJIOBEeKa, MOMCK M aHaJIu3 MHPOpPMALUKM U3 Pa3IMYHBIX UCTOYHUKOB (Hay4dHast U y4eOHO-
HAay4Has JUTEPATypa, CPENCTBA MacCOBOi nHpopMalwy, cetb MHTEpHET U pyrue)
2
Ipaxmuueckue 3anamus
No 29. Keiicor na ananuz ungopmayuu o passumun 6uomexHoIo02uti 6 meouyune u gapmayuu 1
(no munu-epynnam)
No 30. 3awguma reiica: npeocmaenenie pe3yivmamoe peuteniist Keticos (6bicnynieHue 1
¢ npezenmayueii)
Tema 12.1.2. IIpodeccuonanbHO OPHEHTHPOBAHHOE CoAeprKaHue (coeprKaHue MPUKJIAAHOT0 MOAY.JIs) 3
buorexnonoruu
1 JKUBOTHBIC Bapuanr 2. Pa3Burne OUOTEXHOJIOTHI C HMCIOJNB30BAaHHEM >KHBOTHBIX, MPUMEHEHHE MPOIYKTOB 1
OMOTEXHOJIOTUH B JKM3HHU YEJIOBEKA, MOUCK M aHaiIu3 MHPOPMALMHU W3 PA3JIMYHBIX UCTOYHUKOB
(HayuHast u y4eOHO-Hay4Hasl JUTEpaTypa, CpeAcTBa MaccoBod wuHpopMmanmu, cerb HHTepHeT
U JIpyrue)
2

Hpakmuuecmte SAHAMUA
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No 31. Keiicer na ananusz ungopmayuu o pazsumuu OUOMeEXHON02UE ¢ UCNONb306AHUEM HCUBOMHBIX
(no munu- epynnam)

No 32. 3awguma keiica: npeocmaenenue pe3yivmamoes peuteniist Keticos (6bicnynienue

¢ npezenmayueii)

Tema 12.1.3. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COAeprKaHue (coeprKkaHue MPUKJIAAHOT0 MOAY.JIs)
buorexHonorun
U paCTeHH: Bapuanr 3. Pa3sutne OHMOTEXHOJIOTHMH C HCIOJNB30BAHHEM PACTEHUH, NPUMEHEHHE NPONYKTOB
OMOTEXHOJIOTHH B JKM3HHU YEJIOBEKA, MOUCK M aHaIU3 MHPOPMALMH W3 PA3JIMYHBIX UCTOYHUKOB
(HayuHast u y4eOHO-Hay4Hasl JUTEpaTypa, CpeacTBa MaccoBod wuHpopMmanmu, cetb HHTepHeT
U Ipyrue)
Ipaxmuueckue 3anamus
No 33. Keiicor na ananus ungopmayuu o pazsumuy 61omexHoI02uli ¢ UCHOIb306AHUEM PACIEHILT]
(no munu- epynnam)
No 34. 3awguma keiica: npeocmaenenue pe3yivmanmoes peuteniist Keticos (6bichynienue
¢ npezenmayueii)
Tema 12.1.4. IIpodeccuonanbHO OPHEHTHPOBAHHOE COAeprKaHue (coeprKaHue MPUKJIAAHOT0 MOAY.JIs)
buorexnonorun
B Bapwuanr 4. Pazpurre npoMBIIIIEHHONH OMOTEXHOJIOTHI 1 €€ IPUMEHEHNE B )KU3HH Y€JIOBEKA, TOUCK
NPOMBIIIJIEHHOC | 1 aHaIM3 WHPOPMALMU M3 PAa3IMYHBIX HCTOYHHKOB (HAay4dHass W y4eOHO-Hay4yHasl JUTEpaTypa,
TH cpencTBa MaccoBoi nHpopmanuu, cetb MHTEpHET 1 apyrue)
Ipaxmuueckue 3anamus
No 35. Keiicer na ananus ungpopmayuu o pazeumuu RPOMuluLiIeHHIX OUOMEXHON02U (N0 MUHU-
epynnam)
No 36. 3awguma keiica: npeocmaenenue pe3yavmamoes peuteniist Keticos (6bichynienue
¢ npezenmayueii)
Tema 12.1.5. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COAEP:KaAHHUE (COAePKAHHE MPHKIATHOTO MOIYJIs1)
CouuanbHo-
STHYECKHE Bapuant 5. DTudeckue acieKkTsl pa3BUTHSI OMOTEXHOJOTUH M IPUMEHEHHE UX B JKU3HHU YEJIOBEKa,
aCICKThI MOWCK U aHAJN3 UHPOPMALIMU U3 Pa3IMYHBIX HICTOUHUKOB (Hay4uHas U yueOHO-Hay4YHas TUTEepaTypa,
OuoTexHONOrMA | cpencTBa MaccoBoii MHpopMalmu, ceTb MHTEpHET u apyrue)
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lIpakmuueckue 3ansamus 2
No 37 Keiicer na ananuz unghopmayuu 06 smuueckux achekmax paseumiisi Ouomexnono2ui (no 1
MUHU- 2DYNNAM)
No 38. Sawguma keiica: npeocmaenenue pe3yivmamoes peuteniist Keticos (6bichynienue
¢ npezenmayueii) 1
Tema 12.1.6. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COAeprKaHue (coeprKkaHue MPUKJIAAHOT0 MOAY.JIs) 2
buorexHonorun
U TexHu4Yeckue | Bapuant 6. Pa3Burne OMOTEXHOJOrMH C MPUMEHEHHEM TEXHUYECKUX CUCTeM (OMOMH)KEHepus,
CUCTEMBI OononHpopmaTrka, OMOHUKA) U UX NMPUMEHEHHE B XKM3HU YE€JIOBEKA, TIOUCK U aHAJIN3 MH(pOpMauuu
U3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHass M y4yeOHO-Hay4Has JHUTEpaTypa, CPEICTBA MacCOBOH
uHpopmauuy, cetb MHTEpHET 1 Apyrue)
IIpakmuueckue 3ansamus 2
No 39. Keiicor na ananuz ungpopmayuu o passumui 6UOmMexHoI02Ul ¢ NPUMEHEHUEM MEXHUYECKUX
cucmem (no MUHuU- 2pyNnam)
No 40. 3awguma reiica: npeocmaenenue pe3yivmanmoes peuteniist Keticos (6bichynienue
¢ npezenmayueii)
KonTtpoabnas padora Ned «buorexHoaorum» 1
3 cemectp- 30 yacos (19 yacoB 1.0+8 yacos n.3.+2 k.p.+1 J1.3.)
Tema 7.3. ConepskaHue y4eOHOTro Matepuaa 2
Maxkpossomonu | Makpossomorwst.  Popmbl  3BOMIOLMH:  QuieTHdecKkas, IUBEPreHTHAas, KOHBEPIEeHTHas, 1
St napajuiesnpHas. HeoOpatuMocThb 3BOIOIIH
Ipaxmuueckoe 3ansimue (Ha 6v160p npenooasame.isi) 1
No 41. «Cpaenenue 6u006 o MOpEHOIOLUYECKOMY KPUMEPUIO»
unu «Onucanue npucnocobIenHOCHIY OP2aAHUMA U €€ OMHOCUMENbHO20 XAPAKmepay
Paznen 8. Bo3HUKHOBEeHHE H pa3BUTHE *KU3HH HA 3emuie 9 OK-01, OK-02,
Tema 8.1. \ Conepsxanue y4eOHOToO Matepuaia 2 OK-04, OK-07
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3apoxxaeHue U
Pa3BUTHUE KU3HU

JloHay4HbIe TIPEICTABJICHUS O 3apOKAeHUH KU3HU. HaydHble TUMoTe3pl BOSHUKHOBEHUSI KU3HU Ha
3emue: abMoOreHes W MmaHcHepMusi. XUMHYIECKasi HBONOLUS. AOUOTE€HHBIN CHHTE3 OPTraHMYECKUX
BELIECTB H3HEOPraHWYECKUX. OJKCIEPHUMEHTAJbHOE MOATBEPKIEHHE XMMHUYECKOM 3BOJIIOLUU.
Hauanbuble stanmbl  Ouonormueckoit sposronuu. [wunoresa PHK- wmupa. ®Dopmmpopanme
MEMOpPAaHHBIX CTPYKTYpP W BO3HMKHOBEHHE NPOTOKJIETKH. llepBble KIETKM W WX 3BOJIOLUS.
DopMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xxu3Hu Ha 3emuie mo spam u nepuomam. Karapxeit. Apxeiickass u mMpoTepO30NCKasi 3Pbl.
[Maneosoiickast 3pa ¥ €€ Tepuonbl. KEMOPHICKUI, OPIOBUKCKHMA, CHIYPUHCKUH, NEBOHCKWIA,
KaMEeHHOYTOJIbHBIN, NepMCKuil. Me3030lcKas 5pa U €€ Mepuoibl. TPUACOBBIN, IOPCKUI, MEITOBOM.
Kaiino3olickass 3pa u €€ TMepUOAbl. NAaJEOTCHOBBbIN, HEONCHOBBIN, AHTPOINOIE€HOBBIM.
XapakTepuCTHKa KJIMMaTa U Ne0JIOTMYECKUX MTPOLIECCOB

Tema 8.2.
Cucrema
OpPTaHUYECKOTO
MUpa

Coneprxanue yueOHOrO Marepuaia

CucreMa OpraHMYECKOro MUpa Kak OTpakeHHe 3BONMOLUU. OCHOBHbIE CUCTEMAaTUYECKHE IPYIIIbI
oprann3MoB. OCHOBHBIE 3TaIbl BOJIFOLIUN PACTUTENBHOTO M JKUBOTHOTO Mupa. Apomopdossl y
pacTeHui U xkuBOTHBIX. [losABNEeHHNE, pacLBET M BBIMUPAHUE MPYI XKUBBIX OPTaHU3MOB

Tema 8.3.
IIpoucxoxaenu
€ YeJIOBeKa —
AHTPOIIOTEHES.
OcHoOBHbBIE
CcTaguu
JBOJIOLUN
YyeJIoBeKa

Coneprxanue yueOHOrO MaTepuaia

DBoMIOIMSA uenoBeKa. AHTPOIONOTHs Kak Hayka. Pa3BuTHe MpencTaBleHUH O MPOUCXOXKACHUU
yesoBeka. MeToabl M3y4deHus aHTpororeHe3a. CXOmCTBa M pa3jivnyMsl YeNOBEKa U JKUBOTHBIX.
CucreMaTuyeckoe TOJNIOKEHHWE uYesioBeka. JIpwkymue cuiibl  ((pakTopbl) aHTPOIOreHe3a.
HacnencrBeHnass W3MEHUMBOCTb M €CTECTBEHHBIH OTOOp. OOImeEcTBeHHbIH 00pa3 JKU3HH,
U3TOTOBIICHUE OPYAHMH Tpyna, MbIIUIeHHE, peub. OCHOBHBIE CTAIMH U BETBU HBOJIFOLINN YEJIOBEKA:
aBcTpajonureky, Yenosek ymenblid, Yenosek mnpsAMoxondmuid, Yenosek HeaHIEepPTaIbCKUM,
Uenosek pa3yMHbIH COBpeMEHHOTo TUIa. Haxomku HCKOMaeMbIX OCTAHKOB, BPEMsI CYII€CTBOBAHUS,
o0JacTh pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3Ta, 00pas3 KU3HH, OPYIHSL.

Uenoseueckne pacbl. OcHOBHblE OOJBILIME pachl eBporeongHasi (eBpasuiickas), Herpo-
aBCTpajJouaHas  (PKBaTOpUaNbHAs),  MOHIOJOWAHas  (a3mMaTCKO-aMepuKaHCKas)).  UepTsl
NpUCTIOCOOJICHHOCTH TPEICTaBUTENEH YEJIOBEYECKIX pac K YCIOBUSAM CyluecTBOBaHMsA. EquHCTBO
yesoBeueckux pac. Kpuruka pacuzma

Ipaxmuueckue 3ansimust (Ha 66160p npenooasameis)

No 42-No43. « Bpems u nymu paccenieHus 4e06eKd no WiaHeme »
unu «I[lpucnocodrennocme ueno6exa K pasHviM yCa06usam cpeodvl. Bauanue 2eospaguueckoii cpedvt
HAa MOPGhono2u10 U Pu3uOI02UI0 YeI08eKA)

IIK 1.3.

KonTtpoabHnas padora NeS «Bo3HHKHOBeHHE U pa3BUTHE KM3HH Ha 3emJie»
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Pazgen 9. Opranusmbl 1 OKpyKamas cpeaa

Tema 9.1. Conep>xanue yueOHOTo MaTepuaa 3

Okonorust  Kak | DKOJOrusl Kak Hayka. 3ajadd W pasmelibl dKOJOrur. MeTombl HKOJOTHYECKHX HCCIIETOBAHHIA,

Hayka. Cpenbl | DKOJIOrH4eCKOe MUPOBO33PEHHE COBPEMEHHOro uesioBeka. Cpenpl OOMTaHuUsI OPraHU3MOB. BOJHAS,

JKU3HU. HA3€MHO-BO3/yINHAs,  IOYBEHHAs,  BHYTPHOPraHM3MEHHas.  OJKOJOTHYecKue  (hakTOphl.

Oxonoruueckue | Knaccugukamms skonormdeckux (akTopoB: aOHOTHYECKHe, OMOTHYECKHEe U AHTPOIOTEeHHbIE.

(baxTope! JleiicTBHE SKOJOrHYeCKUX (PaKTOPOB HA OPTaHU3MBI OK-01. OK-02
AbuoTnueckue (hakTopbl: CBET, TeMIleparypa, BIaXHOCTb. Portomepuonusm. llpucnocobnenus OK-0 4’ OK-O7J
OPTaHMU3MOB K IEHCTBHIO aOMOTHUYECKUX (PaKTOPOB. BHOIOrHUeCKHe pUTMBL. HKjl 3
buornueckue Qakxtopsl. Bumbl OmoTHUeckmx B3aUMOAEHCTBUH: KOHKYPEHLHS, XHUIIHHYECTBO. o
[Mapasutusm, MyTyamu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAxXJIEOHMYECTBO), aMEHCAJH3M,
Helirpanu3M. 3HaueHHe OWOTHYECKHX B3aUMOIEHCTBUH MJIsi CYIIECTBOBAHHS OPTaHHU3MOB B
NPUPOIHBIX COOOIECTBAX

Tema 9.2. Conepskanue yaeOHOToO Matepuaia 1

OKONOrH4ECKHE | DKOJOrMYECKHE XaPAKTEPUCTUKHU TomyJisitnr. OCHOBHBIE MMOKA3aTeNH MOMYJSIUN. YUCIEHHOCTb,

XapaKTEPUCTUKH | TUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTD, MPUPOCT, MUrparys. JIMHAMUKA YHCICHHOCTH IOy JISILIUN

MOMYJILTUH U €€ PeryJIsiuus
IIpakmuueckoe 3ansmue 1
No 44. «lloocuém nnomuocmu nonyasyuil pazHeix 6U006 pacmenuily

KonTtposbHasi padora Ne6 «Opranuzmbl H OKPYKAIOIIAS Cpeaay 1

Pasnen 10. CoobuiecTBa H 3KOJI0THYECKHE CHCTEMbI 11

Tema 10.1. ConepskaHue y4eOHOTro MaTepuaia 2

Coobmectsa CoobmectBo opraHmsmMoB — OuoneHo3. CTpykTypbl OHMOIIEHO3a: BHUAOBAs, MPOCTPAHCTBEHHAS, 1

OpPraHU3MOB, Tpodudeckas (numenasi). Buasl-nomuHaHTel. CBs3u B OHOLIEHO3E. OK-01. OK-02

SKOCUCTEMBI Oxonoruueckue cucreMbl (dkocuctemsl). llonstne 00 s3kocucteme wu  OuoreoueHose. OK-0 4’ OK-O77
QDyHKIMOHAIBHBIE KOMITIOHEHTBI 9KOCUCTEMBI: TPOAYIIEHTHI, KOHCYMEHTSHL, penyleHTsl. Kpyrosopor HK’ 13
BEIIECTB U IOTOK SHEPTUU B 3KocucTeMe. Tpoduieckne (MUIIEBbIe) yPOBHU 3KOCUCTEMBI. [Iniesbie o
nenn u cerd. OCHOBHBIE TIOKa3aTeNM SKOCHUCTEMBbL OHOMAacca, MPONYKIMA. DKOJOTHYECKHE K 1
NUPaMUAbL.  TPOAYKIHMH, YHCIEHHOCTH, Ouomacchl. (CBOHCTBa SKOCHUCTEM: YCTOHYHUBOCTD, '
camoperyssinus, pazsurue. Cykieccust
IIpakmuueckue 3ansamusi 1

No 45. Pewienue npaxmuxo-opue HmupoSanHsIx pacuemusix 3a0aniil Ha cOCmasienie mpoguueckux
yeneil, NUPAMUO GUOMACCHL U SHEP2UU, NEPEHOCY BeUeCmEd U DHEPRUU 6 IKOCUCTIEMAX
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Tema 10.3. ConepskaHue y4eOHOTro MaTepuaa 3
Buocdepa — Yuenne B. M. Bepnanckoro o Ouochepe. I'panuubl, coctaB u ctpyktypa Omocdepnt JKusoe 2
rinoOanbHas BeIecTBO U ero ¢pyHkuuu. OcodeHHoCTH Onochepsl Kak rodanbHON SKocHCTeMbl. [luHaMuyeckoe
JKOCUCTEMA paBHOBecHe U oOpaTHasi CBs3b B Onocdepe. KpyroBopoTsl BemecTs 1 OMOreOXUMHUYECKUE LIUKITbI
3emuu 3JIeMEeHTOB (yriiepona, a30Ta). 30HAIbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIN
lIpaxmuueckue 3ansmusi 1
No 46. Peutenue npakmurxo-opueHmupoOSaHHbIX PACYeMHbIX 3a0a4 HA Onpeoenenue niowyaou 1
HACAXNCOeHUT Ol CHUMCEHUS KOHYEHMPAyuu Yenekucioeo 2asa 6 ammocepe c80e20 pecuoHd
HPOACUBAHUS
Tema 10.4. IIpodeccHoHANTHLHO OPHEHTHPOBAHHOE coAepRAHUE (COAeP:KAHNE MPUKJIATHOTO MOTYJIsA) 3
Bnusiaue UenoseuectBo B Ouochepe 3emuu. AHTpONOreHHble u3MeHeHHss B Ouochepe. I'nmobanbHbie 2
AHTPONOIEeHHBIX | sKoJoruyeckue mpoOsiemel. CocyliecTBOBaHHE mpUpoAbl U uenoBedecTBa. CoxpaHeHue
(bakTopoB Ha | Ouopa3HooOpa3usi Kak OCHOBa yctoiumBocTu Omochepsl. OCHOBA pPalMOHANBLHOTO YIPABICHUS
ounocdepy NPUPOIHBIME PECYPCAMH U UX HCTOJb30BaHKe. JlocTHKeHHUs1 OMOJIOTHH U OXPaHa MPHUPOAb
Ipaxmuueckoe 3ansmue (Ha 66160p npenooasame.is) 1
No 47. « Dkonoeuueckue acnekmst NpopheccuoOHanbHOI OesimeIbHOCHU » 1
unu « Bauanue npouzsoocmeenHvix pakmopos Ha OPeaAHU3M Yel08eKA»
unu «Peutenue nNpakmuxo-opueHmupoOGaAHHbIX PACUEMHBIX 3A0AHUT NO COXPAHEHUI) NPUPOOHBIX
PeCypcog ce0e20 pe2uona NpoXNCueanusi»°®
Tema 10.5. IpodeccHoHANTBLHO OPHEHTHPOBAHHOE coAepRAHUE (CoAepP:KAHNE MPUKJIATHOTO MOTYJIsA) 3
Bnusiaue 3n0poBbe M €ro cocraBysiolue. DaKTOpbl, MOJOKHUTENIBHO U OTPHLATENBHO BIHUSIIOLIHE HA 2
COLMAJIBHO- opraHusM dYejoBeka. IIpoOnemMa TEXHOTeHHBIX BO3IAEHCTBHII Ha 3I0pPOBbE  YeJIOBEKA
JKOJIOTMYECKUX | (3JIEKTPOMArHUTHBIE TMOJIS, OBITOBAs XUMHUs], W30BITOYHBIE LIYMBI, paAHaLlUsl U T.IL.). Aantanus
¢bakTopoB opraHusMa dYeJioBeka K (akTopaM OKpykaroimied cpeabl. IIpuHUMnBl  (OpMHUPOBAHUS
Ha 3J10pOBbE | 3M0pOBbecOeperatoniero nopeneHus. Pusnyeckas aKTHBHOCTb M 300POBbe. [ Pymibl 3M0pPOBBS.
YeJIOBEeKa OcHoBbI 3aKkauBanusi. BUOXUMUYECKHE acTeKThl palioOHaabHOro mutaHus. [IpaBuna Oe3omacHOro

UCTIONIb30BaHUST OBITOBBIX MPUOOPOB U TEXHUYECKHX YCTpoHCTB OBnameHue MeToaaMu
ONpEeNeJIeHUs] ToKas3aTelell yMCTBEHHOH paboToCnoCOOHOCTH, OOBSICHEHHE IONyYeHHBIX
pe3yabTaToB U (HOPMyJTHUpPOBAHUE BBHIBOAOB (MHCHMEHHO) C HMCIONB30BAHUEM HAYYHBIX MOHSTHUH,
TEOPHI U 3aKOHOB




Ipaxmuueckoe 3ansmue (Ha 66100p npenooasame.is) 1
No 48 « Vmemeennas pabomocnocodnocne » 1
unu «Brusnue abuomuueckux ¢hakmopoeé na uenoeexka (HuKue u 6bICOKUE MeMnepamypul)y
(B kauecmee  mpuceepos  CHUNCAIOWUX — PADOMOCHOCOOHOCHIL — UCHONB306AMb  YCIO0BUS
ocyugecmeine s npogheccUuOHATbHOT OesMenbHOCHIN. WIYM, MeMRepanypa, (u3niecKdas Hazpy3Ka u
m.o.)
AuddepeHinpoBaHHbIN 3a4€T 32 3 ceMecTp 1
Bcero: 144
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NpOrpaMM CpenHero npodecCHOHANIBHOro 00pa3oBaHuUs, pean3yeMbIXx Ha 0a3e OCHOBHOTO OOIIero
oOpasoBaHus .

HpI/I peanusanmu nporpamMmmabl JUCIHTHUITIIUHBI BO3MO>XHO HUCIIOJIB30BAHHE SJICKTPOHHBIX
00pa3oBaTEeNIbHBIX PECYPCOB, MOMYLICHHBIX K HCMOJb30BAHHIO MPH peanu3aluu o0pa3oBaTEeNIbHBIX
NPOrpaMM CPeIHEro o0Iero oopasoBaHuA.
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4. KOHTPOJIb H OLIEHKA Pe3yJIbTATOB OCBOEHHsI 00111€00pa30BaTeIbHOH JHCHHILTHHBI
KoHTposb W oOueHKa pe3yabTaTOB OCBOCHHUS OOIIeO0pPa3OBATENBLHON AUCIUILIHHBI
PACKPBIBAIOTCS Yepe3 NUCLUTUTHHAPHBIC PE3YJIbTAThI, HAMTPABJICHHbBIE HA (POPMHUPOBAHHE OOIINX U

npodeCCHOHAIPHBIX KOMIIETEHIINH 10 pa3fesiaM U TeMaM COEep KaHUsl yieOHOro MaTepraa.

Ob6mas/npodeccuoHanbHa
1 KOMIICTCHIIUA

Pasznen/Tema

Tun oueHoYHBIX MepOoNnpHUATHS

OK 01. Beibuparb crocodsl
peLieHus 3a1a4
npodecCHOHATBHON
IesITeIbHOCTH
MNPUMEHUTECIIBHO

K Pa3JIMYHBIM KOHTCKCTAM

Tembt 1.1, 2.1, 3.1 -3.3,
41 - 43, 51-53,
5 4T1-o/c?, 6.1-6.4,
7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.5IT-o/c, 11.1,
11.211-0/c, 12.11T-o/c,
13.1-13.2I1-0/c

OO6cy>xaeHne no BOMpocaM JIEKLUU
Pazpabotka rioccapust

3anosHeHue CpPaBHUTEIbHBIX
TabIuIg

TecTtuposanue

YcTHBII onpoc

JIukTaHT Ha HCTIOJIB30BAHUE
ApPTYMEHTOB, OuoJIornYecKon
TEPMHHOJIOTUU U CUMBOJIHKH
HWunusunyanbHas
camocTosTeNnbHas pabora
IIpencrasnenue PE3yNbTaTOB

NPaKTUYECKUX padboT
KoHTponbHbIe paboThI
3amuTa TBOpUYECKHX paboT

3amura WHIUBUYaJTbHBIX
MIPOEKTOB
Brimmosnenue 3a0aHuMn

MIPOMEKYTOYHOM aTTECTALIMN

OK 02. Hcnomezoate | Temsr 1.1, 2.1, 3.1 -3.3, | OueHnBaemast TUCKYCCHSI 11O
COBPEMEHHBIE cpeactea (4.1 - 43, 51-53, | Bonpocam JEeKUHH
MIOMCKA, aHAIN3a 5.4I1-0/c,6.1-6.4,7.1-7.3, | Pa3zpaboTka MEHTaJIbHON KapThl B
51 uHTepnperanuuu | 8.1-8.3, 9.1-9.3, | Munu rpynnax
uH(popmanmy, 10.1-10.3, 10.4I1-o/c, | BemonHeHue u 3amura
u undpopmanmonnsie | 10.511-o/c, 11.1, | nabopaTopHbIX paboT
TEXHOJIOTUU 11.2I1-o/c, 12.111-o/c, | IIpencraBienue PE3yNbTaTOB
mist BeimosiHeHWst  3axad | 13.1-13.2I1-o/c MPAKTHYECKUX padoT
npodeccCHoHaIbHON [IpencraBneHue yCTHBIX
NEeATEeIbHOCTH cOOOIIeHMI C Tpe3eHTALNEH,
MOATOTOBJICHHBIX TIO MEPEYHIO
HUCTOYHHKOB, PEKOMEHIOBAHHBIX
npenojaBaTesieM
OK 04. Oddexrusro | Temsr 1.1, 2.1, 3.1 -3.3, | OOCy:kAE€HHE MO BOMPOCAM JICKIIUU
B3aMMO/IeHICTBOBATH 41 - 43, 5.1-53, | UnauBunyanibHas
u paborate B kojutektuee | 5.4I1-0/c,6.1-6.4,7.1-7.3, | camocTosaTe pHAS paboTa
U KOMaHAe 8.1-8.3, 9.1-9.3, | IlpencrasneHue pe3yNIbTaTOB
10.1-10.3, 10.411-o/c, | mpakTU4YeCKUX padboT
10.5IT-o/c, 11.1, | 3ammura TBOpUYECKUX PadOT
11.2IT-o/c, 12.111-0/c, | 3ammuTa WHJUBUAYaJIbHBIX
13.1-13.2T1-0/c MPOEKTOB

OK 07. ConelicTBoBaTh
COXPAHEHHIO OKpyXKarolen
Cpenbl,

Tembt 1.1, 2.1, 3.1 -3.3,
41 - 43, 51-53,
5 4T1-o0/c,6.1-6.4,7.1-7.3,

Ob6cy>xaeHne no BOMpocaM JIEKLUU
Pazpabotka rioccapust

8 TTIporeCCHOHAIBLHO OPHEHTHPOBAHHOE COAEPIKAHUE (COIEPIKAHME MPHKIATHOTO MOIYJIA)

32




pecypcocOepekeHuro,
NPUMEHSITh 3HAHUS

00 M3MEHEHMH KJIMMAaTa,
NPUHLMNBL  OepesIINBOTO
pOM3BOACTBA, 3 (PeKTUBHO
NEeHCTBOBATH

B YPE3BbIYANHBIX CUTYAIHAX

8.1-8.3, 9.1-93,
10.1-10.3, 10.411-o/c,
10.5IT-o/c, 11.1,
11.211-0/c, 12.111-o/c,

13.1-13.211-0/c

3anoyHeHue CPaBHUTEIbHBIX
TabmuIg

Tectuposanue

YcTHBII onpoc

JIuKTaHT Ha HCTIOJIB30BAHUE
aApPTYMEHTOB, OMOJIOrHYecKon
TEPMHHOJIOTUU U CUMBOJIHKH
HWunusunyanbHas
camocTosTeNnbHas paboTa
IIpencrasnenue PE3yNbTaTOB

NPaKTUYECKUX padboT
KoHTponbHbIe paboThI

3amuTa TBOpUYECKHX paboT

3amura UH/IMBUAYATbHBIX
MPOEKTOB

Brimonnenue 3ananuii
MIPOMEKYTOYHOM aTTECTALIMN
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