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1.0BIIASI XAPAKTEPCTUKA PABOYEN ITPOT'PAMMBI OBIIIEOBPA30BATEJ/IbHOT'O
ITPEJIMETA

1.1. O6s1acTh NpuMeHeHHUs1 pabouell MporpamMMaI
Pabouass mporpamMma  oOpa3oBaTelbHOTO  TpeAMeTa  SIBASeTCS  YaCThbl0 ~ OCHOBHOM
obpa3oBaTenpHON Tporpammbl CITO mo crieramsHOCTH 40.02.04 FOpucrnipyzaeniusi. Pabouast
nporpaMMa obpa3oBaTenbHOTO TpegmeTa «buosiorusi» npeAHa3HaueHa s U3yueHUst 6HU0IOruu
B TipoeCcCHOHANBHBIX 00pa3oBaTe/bHBIX OpraHW3alysaX, peajM3yHLIMX 00pa3oBaTe/bHYI0
nporpaMMy — cpegHero  ofmiero  obpa3oBaHMsi B TIpeie/iax  OCBOEHHSI  OCHOBHOM
npodeccrioHanbHOM obpa3oBaTenbHOM Tporpammbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO
o611iero o6pa3oBaHUs MPU MOTOTOBKe CIIeL[MA/IMCTOB CPeJJHero 3BeHa.

Pabouast mporpamma 06pa3oBaTeIbHOTO MpeIMeTa MOXKET ObITh UCTIO/Ih30BaHA Ha Kypcax
TIOBbIILIEHUs] KBaMU(UKALMKM U TIeperioAiroToBKH, [/ TIOATOTOBKM K caaue EI'D, Ha
(baKy/IbTaTUBHBIX 3aHATUSX 110 TPEIMETY.

1.2. Mecto oOpa3oBaTe/jbHOr0 mpegMeTa B CTPYKType OCHOBHOH mNpo¢eCcCHOHA/THLHOM
oOpa3oBare/ibHOM mporpaMmbl: yueOHBI TIpeMeT OTHOCUTCA K  00si3aTe/bHBIM

006111e00pa30BaTe/ILHBIM TIPEIMETaM.

1.3. Ile/ u n1aHUpyeMble pe3y/1bTaTbl 0CBOEHMH IIpejMeTa

CogepkaHve paboueii  MporpaMmbl «buonorus»
HarpaBJ/IeHO Ha [JOCTW)KeHHUe CJIe[lyroLeH Le/u:

dopmupoBaHue |y  0OyvaroL[UXCs  TIPeJCTaBlIeHUs O  CTPYKTYPHO-(QYHKI[MOHATLHOU
OpraHM3aluU >KUBBIX CHCTEM Pa3HOT0 paHra KakK OCHOBBI TIPUHSTHS PeLleHUi B OTHOILEeHWHU

00BEKTOB YKUBOU NnpupoJbl U B IIPOU3BOACTBEHHBIX CUTYal|HUAX.

oOpa3oBare/sibHOTO  TIpeMeTa

OcBoeHMe coziepKaHust 00pa30BaTeIbHOTO MpeiMeTa 00ecreurBaeT JOCTWKEHUE CTYIeHTaMU CJIeJyIOIUX
pe3yabmamos:

JINUHOCTHBIE pe3y/bTaThl JO0/DKHbI
OTpaXkaTh
Oco3HaHMe 00yJaroIUMUCS POCCUHCKOM
rpaXk/IaHCKOW UAeHTUYHOCTHY;
['oToBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTIpe/le/IeHHIO;

MeTanpeaMeTHbIe pe3y/IbTaThl JO/DKHBI
OTpa)kaThb
OcBoeHHble O0yUarOIUMUCS  MeXKIIpeJMeTHbIe
TIOHSITHSL ¥ YHUBEPCa/bHble yueOHbIe AeHCTBYS;
Crioco6HOCTh VX WCIO/b30BaHUS B
MO3HABaTeJIbHOM M COLMA/NbHOW IPaKTHKe,

Hanuune moTuBaiu K oOyueHWIO U TOTOBHOCTb K CaMOCTOSATe/TbHOMY
JIMYHOCTHOMY Pa3BUTHIO; TUIAHUPOBAHUIO U OCYILECTBJIEHUIO yueOHOM
LleneHaripaBieHHOE pa3BUTHE JesITe/IbHOCTH, OpraHu3aLuu yuebHOro

BHYTpPeHHel TMO3UIUU JIMYHOCTH Ha OCHOBE
JYXOBHO-HPABCTBEHHBIX LeHHOCTel
HapozoB Poccurickori @efepanuy,
WCTOPUYECKUX U HalJMOHA/IbHO-KYJIbTYPHBIX
TpaJvLUH, tdhopMrpoBaHue CUCTEMbI
3HAYUMBIX L[EHHOCTHO-CMBIC/IOBBIX
YCTaHOBOK, AHTUKOPPYTILHOHHOT O
MHUPOBO33peHUs, TIPaBOCO3HaHUS,
9KOJIOTUUECKOW KYJIbTYPhl, CIOCOOHOCTH
CTaBUTb 1[eJIU U CTPOUTH >KU3HEHHbIe
TIJIaHbIL.

COTPYAHUUECTBA C MejarornuyecKUMmU
pabOTHHUKaMU U CBePCTHUKAMHU, K yUaCTHIO B

MOCTPOEHUH VHAUBU/Tya/IbHOU
obOpa3oBaTe/lbHOM TPAaeKTOPHH;
OBJIaZieHUe HaBbIKaMH yueOHO-

HCCeIoBaTe/IbCKOM, TPOEKTHOM U COLMaTbHOM
JlesITeTbHOCTH.




IIpegMeTHBIE pe3y/IbTaThI:

1

2)

3)

4)

chOpMHPOBAHHOCTb 3HAHWN O MecTe W PO OUOJIOTUM B CHUCTEMe HayuHOro 3HaHWS;
(byHKLIMOHAILHOM rPAMOTHOCTH UesioBeKa IJisi pellleHus! >KU3HeHHbIX 1pobiiem;
c(OpMHPOBAaHHOCTb ~ YMEHHUSl  pacKpbiBaTb  COJiep)KaHWe  OCHOBOIIOJIAararoIinx
010/IOTHUeCKUX TEePMUHOB U TIOHSATHMN: )KU3Hb, K/I€TKa, TKaHb, OpraH, OpraHu3M, BH/,
TIOMy/ISAIMS, 3KOocHcTeMa, OuorieHo3, Ouocdepa; Metabomm3m (o0OMeH BeIIECTB H
TipeBpalljeHre YHeprur), romeocrtas (camoperysnsius), 6uocuHTe3 6esika, CTPYKTypHast
OpraHu3aliUsi KUBLIX CHUCTEM, JUCKPETHOCTb, CAMOpery/isilivsi, CaMOBOCIIPOM3Be/leHre
(pempoaykuusi), Hac/aeACTBEHHOCTb, W3MEHUYMBOCTb, SHEPro3aBUCUMOCTb, DPOCT U
pa3BUTHe, YDOBHEBasi OpraHu3aLus;

c(hOpMHUPOBAaHHOCTbL ~ YMEHHUSI  pacKpbiBaTb  COJiep)KaHWe  OCHOBOIIOJIAraroIux
OvoOTYeCKUX TEeOpUil W THIIOTe3: K/IeTOYHOW, XPOMOCOMHOM, MYTal[iOHHOM,
3BOJIIOLIMOHHOM, IPOUCXOXK/[€HUS KU3HU U Ue/I0BeKa;

c(hOpPMHPOBAHHOCTb YMEHUSI PaCKPbIBaTh OCHOBOIIOJIAraroIye OHOIOrMUecKre 3aKOHBI
u 3akoHoMmepHocTu (I'. Menpgens, T. Moprana, H.U. BaBunoBa, 3. I'ekkens, P.
Mronnepa, K. Bspa), rpaHuLibl UX NPUMEHUMOCTHU K >KUBBIM CUCTEMaM;

5) HpI/IOGPETEHI/Ie OIlbITa TIIpMMEHeHHA OCHOBHBIX METOAOB HAYUHOI'O II03HAHUA,

6)

7)

8)

WCTIONb3YeMbIX B OMOMOTHUU: HAOMIOEHUST U OITUCAHUS >KUBBIX CHUCTEM, TIPOIIECCOB U
SIBJIEHWI; OpPraHW3al[ii U TIPOBeJIeHHUsT OMOOTMYeCKOr0 SKCIIEPUMEHTA, BbIJBIKEHHS
TUIIOTE3, BBISIB/IEHUS 3aBUCHMOCTH MEXKAY HMCCIelyeMbIMU BeJIUYMHAMH, OOBSICHEHUS
TIOJTyUeHHBIX Pe3y/IbTaTOB M ()OPMY/MPOBAaHUS BBIBOZOB C WCIO/b30BAHUEM HAyUHBIX
TIOHSITUH, TEOPUH U 3aKOHOB;

c(hOPMHPOBAHHOCTbL YMEHHS BbIIENIATh CYI[ECTBEHHbIE TPHU3HAKH BHUPYCOB, KI/IETOK
MIPOKapUOT W 3YKAPHOT; OJHOK/IETOUHBIX W MHOTOK/IETOUHBIX OPraHW3MOB, BH/IOB,
OUMOTeo1[eHO30B W JKOCUCTEM; OCOOEHHOCTH TIpOI[ecCOB oOOMeHa BeIleCTB U
TipeBpalljeHUs] SHepruv B KieTKe, ()OTOCHHTE3a, I/IaCTUYeCKOTO U SHepreTHUueckoro
oOMeHa, XeMOCHHTe3a, MUTO3a, Meii03a, OTJIO/[OTBOPEHUs], Pa3BUTHSI U pa3MHOKeHUs],
WH/IMBU/yallbHOTO DPa3BUTHsI opraHu3Ma (OHTOreHe3a), OOpbOBI 3a CylljeCTBOBaHUe,
eCTeCTBEHHOT0 0TOOpa, BHU000pa30BaHus, MPHUCIIOCOO/IEHHOCTA OPraHU3MOB K cpejie
oOuTaHusl, B/USHUS KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOTE€HHBIX HW3MeHeHWd B
9KOCHCTeMax CBOeH MeCTHOCTH, KPyroBOPOTa Bell[eCTB W TIpeBpalljeHWe SHepruvd B
ouocdepe;

chOpMHPOBAHHOCTL ~ YMEHHUsSl  peliaTh  OWOJOTMUecKWe  3a/laud,  COCTaBJISATh
TeHOTUTTUYeCKHe CXeMbl CKPEIMBaHUs [l Pa3HbIX THUTIOB Hac/ie[IOBaHUsI TIPU3HAKOB Y
OPraHU3MOB, COCTaBJISITh CXeMbI ITEPEHOCA BEIeCTB W SHeprud B dKOCHUCTeMax (LIeru
MUTaHUS, TIUIEBble CeTH) CPOPMUPOBAHHOCTh YMEHHWH KDUTUUECKH OlIeHWUBATh
uHpOPMaLMo OHOIOTMUECKOT0 COZIEpP)KaHUs, BK/IFOUAIOIIYIO TMCEBJOHAYUYHbIE 3HAHUS
W3 Pa3/IMYHbIX MCTOYHUKOB (CpeicTBa MacCOBOW WMH(MOpPMAIUU, HayYHO-TIOMYJISIpHBIE
MaTepHasibl); UHTEPIPETUPOBATh ITUUYECKHE aCTeKThl COBPEMEHHBIX HCC/Ie/JOBAaHUN B
Ouosioruu, MeAulHe, OMOTEXHOJIOTMM; PAacCMaTpUBaTh TI00a/bHbIE 3KOJIOTHUYECKUEe
npo0JieMbl COBPEMEHHOCTH, (POpPMHpPOBaTh IO OTHOIIEHHWIO K HUM COOCTBEHHYIO
TIO3ULIUIO;

CchOPMHPOBAHHOCTL YMEHWM CO3/laBaTh COOCTBEHHBIE TMUCbMEHHbIE U  YCTHbBIE
coo0IrleHrsI Ha OCHOBe Ouonoruyeckod WHGOpPMaIMM U3 HECKOJTbKHUX HMCTOUHHWKOB,
IPaMOTHO HCIIO/Ib30BaTh TOHATHUHHBIA amnmapar OHOJOTMUIIPHOOpETEHHEe — OMbITa

MpUMEHEHNS OCHOBHBIX METOAO0B HAYYHOI'O I[MO3HAHHWA, HMCIIOJ/Ib3YEMBIX B O1O0/IOrUu:
Ha6J'II-O'Z[eHI/IH " OIMMCaHHUA XKUBBIX CUCTEM, IMMPOLIECCOB U HBHEHHﬁ; OpraHu3salii 1



NpOBe/IeHUs]  OMOJIOTMYECKOTO ~ SKCIIEPUMEHTa,  BBIABIDKEHHSI  THIIOTE3,
BBISIB/IEHUS] 3aBUCHMOCTH MEXAy HWCC/IeAyeMbIMU BeJTMUMHAMH, OOBSICHEHUS
MOJIyYeHHbIX pe3y/bTaTOB U (hOPMY/IMPOBAHUSI BBIBOJOB C UCIOJb30BaHUEM
HayUHbIX TIOHSTUM, TEOPUI U 3aKOHOB C)OPMUPOBAHHOCTb YMEHUS IPUMEHSITh
T0J/yueHHbIe 3HaHUs fijis 00bsCHeHUs OMOOrMUeCKUX TPOL[eCCOB U SIBJIEHUM,
JJ/1s1 TIDUHATHS TPaKTUUYECKUX peLleHWi B TOBCEJHEBHOW >XU3HU C LieJbI0
obecrieueHrsi 6e30MacHOCTA CBOEro 370POBbSI M 3[J0POBbSI  OKDPY’>KaFOILUX
nrozield, cobmoeHus 310poBoro 0bpasa >XU3HU, HOPM TPaMOTHOTO TTOBe/IeHUS
B OKpYy’)Karollled  TpPUPOJHOH  cpejie;  TIOHMMaHWe  HEOOXOAWMOCTH
WCTIOTb30BaHUsS JOCTH)KEHUM COBPEMEeHHOUW OWO0J/IOTUM M OMOTEeXHOJIOTHM ISt
paLMOHaIbHOI0 NPUPO/I0MN0/Ib30BaHuUs

PEBYJIbTaTbI 0CBOeHHUA 06pa303aTeanoro npeagmera

OK 01.Bbibupath CriocoObl  pellieHWsT  3afau  MpodeccroHaTbHON
JleATeJIbHOCTH TIPUMEHUTENIbHO K Pa3/IMYHbIM KOHTEKCTaM;

OK 02. Ucnosib30BaTh COBpeMeHHbIe CpeJCTBa MOUCKA, aHa/Iu3a U UHTepIpeTalun
vHbopMaliy U UHPOPMAaILIMOHHbIe TeXHOJIOTUU [I7Is BHITIOJTHEHUS 3a7iau
ripodecCMOHA/ILHOM JiesiTeTbHOCTH;

OK 04. O¢ddekTHBHO B3aMO/[eICTBOBATh U paboTaTh B KOJIJIEKTUBE Y KOMaH/IE;
OK 07. CopeticTBOBaTh COXpaHEHHUIO OKpY Karollleld cpefibl, pecypcocOepexeHuto,
NIPUMEHSTh 3HaHUSI 00 U3MEHEeHUM K/TMMaTa, PUHLIUITBI Oepe>KTMBOT0
TIPOM3BO/CTBA, 3 ()EeKTUBHO [eIICTBOBATh B UpPe3BbIUaliHbIX CUTYaLUsIX.

MK 2.1. Ocy1jecTBaASTh KOHTPOJIb COOJTIO/IEHUS 3aKOHOaTebCTBa Poccuiickoli depepaiiyuu
cyObeKkTamu TpaBa

JIMYHOCTHBIE pe3y/IbTaThl

KO/, JINYHOCTHBIE pe3y/IbTaThbl
JIMYHOCTHBIX peanu3aiuy MIporpamMMsl
pe3y/IbTaToB BOCITUTAHUS
(mecKpHUITOpHI)
JIP 10 3aboTAMmuMiACs 0 3alIyTe OKPY)KAoILel cpe/ibl, COOCTBEHHOU U Uy’>KOU
6e30macHOCTH, B TOM yHc/ie LH(POBOM




2.CTPYKTYPA N1 COAEPXAHUE OBIIIEOBPA3OBATEJIBHOI'O IIPEIMETA

2.1 O0bem 001e00pa3oBaTeILHOTO NPeAMeTa M BH/IbI yUe0HOH padoThI

Buj yuedHo# padoThI Oo0npem B
yacax

CyMmMapHasi yueOHasi Harpy3Ka BO B3aMMO/IEHCTBHHM C MpernojiaBaTe/ieM 36
CamocrosTesibHas pabora -
O0Bem 00pa3oBaTeIbHON MPOTrPaMMBbI 36
B TOM UMCJIE:
TeopeTHUeckoe obyueHue 23
TpaKkTAYeCcKue 3aHATHUS 10
IIpodeccuoHaibHO OpHEHTHPOBAHHOE CO/lep)KaHHe 3
BT. U..
TeopeTHueckoe obyueHre 3

TMPAKTUYECKHE 3aHATHA

IIpoMe)xyTouHasi aTTecTalusi NpoBoauTcs B popme quddepeHipoBaHHOr0 3auéTa




2.2TeMaTHUeCKHH IVIAH U CO/leP>KaHKe 00pa3oBaTe/IbHOr0 NMpeMeTa

K/1eTKH. MuTo3.
Meiio3

MuTO3a. Metio3 u ero craguu. IloBegenue xpomocoMm B Meriose. Kpoccuarosep. brosoruueckuii cMbics1 Mefio3a

Koasbi Kop THUHOCTHBIX
KOMIIeTeHI{H, pe3y/IbTaToB,
¢hopmupoBaHuio AOCTHIKEHHIO
HaumeHOBaHHe C 6 O0pemM KOTOPBIX KOTOPBIX
ojep)kaHue yueOHOro MaTepuasia u () OpMbI OPraHU3ALUH eATETHHOCTH 00yJaromXCsl
[pa3fiesioB U TeM JacoB criocoGeTBYeT Coco0CTByeT
3/IeMeHT 3/IeMEHT
nporpamMmeI HporpamMmat
Pa3pesn 1. Knerka — cTpyKTypHO-(yHKI{MOHA/IbHasI eJUHHIA )KUBOT'0 12
Tema 1.1. CojepxaHue OK 02
lbuosiorns Kak CoBpeMeHHBIe 0TPac/i OUOMOrHUYecKUX 3HaHU. CBs3b OHOJIOTMH C APYTMMU HayKaMu: 6roxumust, 61nodusmka, 2 JVIP 10
Hayka. O6uwas OVoHMKa, TeHoreorpadws u Ap. Posib 1 MecTo 6roioruu B popMHUPOBaHUH COBPEMEHHOM Hay4HOU KapTUHBI MUPa.
XapaKTepuCTHKa YPOBHU OpraHu3ariyvy )XUBoi Matepud. OOILast XapaKTePUCTHKA >XIU3HH, CBOMCTBA XUBBIX CUCTeM. XUMUYECKUH
PKM3HH COCTaB KJIETOK
Tema 1.2. Cojep>xanue 3 OK 01
CTpyKTypHO- Krnetounas reopus (T. [Ieann, M. [neligen, P. BupxoB). OCHOBHBIE MOOKeHHsI COBPEMEHHOH K/IeTOUHOM 1 OK 02
(byHkuuonaibHasn TeopyH. THITbI K/IeTOUHOM OpraHu3allyi: MPOKapuoTUYeCKUH 1 3yKapuoTHiyecKui. OJHOK/IeTOUHbIe U OK 04
opraHusanus MHOT'OKJ/IeTOUHble OpraHu3Mbl. CTpoeHHe IIPOKapUOTHUeCcKoi KieTKH. CTpoeHre 5yKaproTHUeCcKOi KJIeTKH.
K/1eTOK HeksieTounbie popmbl Ku3HU (BUPYChI, bakTeprodaru)
B ToM uMC/Ie NPAaKTHYeCKUX 3aHATUHN 2
ITpakTHueckoe 3ansaTue Ne 1.CTpoeHue K1eTKU (PaCTeHYS, )KUBOTHBIE, TPUOBI) 2
Tema 1.3. Cojpep>xanue 3 OK 01
CTpYKTypHO- XpomocomHasi Teopusi T. Moprana. CTpoeHre XxpoMoCcoM. X POMOCOMHbIN HabOp K/I€TOK, FOMOJIOTHUHbBIE U 1 OK 02
(yHKIHOHATbHBIE HEroMOJIOTHYHbIE XPOMOCOMBI, TaIlVIOWAHBIN U AUTUIONAHBINA Habop. Hyxmemnossle kucioter: [JJHK, PHK
(akTops! HaxOo)K7eHVe B K/IeTKe, UX CTpoeHre U QyHKIMU. MaTpuuHble MPOLiecchl B KJIEeTKe: peruiiKaLys, 61oCcHHTe3
Hac/AeCTBEHHOCTH  |OesiKa, perapanys. ['eHeTHUeCKUi KO/l ¥ ero CBOMCTBA
B TOoM uHC/Ie IPaKTHYEeCKHX 3aHATHI 2
ITpakTHueckoe 3aHaTHe Ne 2. PellleH1e 3a/1au Ha OIpe/ie/ieHue MOC/Ie/l0BaTe/IbHOCTH HYK/1eOTH/IOB, 2
AMUHOKHC/IOT B HOPMe U B CJ/Iyuyae M3MeHeHUsI 1I0C/ie[j0BaTeIbHOCTH HyKineoTnoB JTHK
Tema 1.4. Copepxanue 2 OK 02
OOMeH BellecTB 1 [MousiTvie MeTaboMM3M. ACCUMUISLINA U JUCCUMUJISLIUS — JIBE CTOPOHBI MeTabom3mMa. Turbl 0OMeHa BellecTB: 2
npeBpalieHue ABTOTPOGHBIN U reTepOTPOMHBIH, a3po0HbBIH U aHA3POOHLIH. [TnacTrueckuit 06MeH. @OTOCHHTE3. XEeMOCHUHTE3
SHEPrUHU B K/IeTKe
Tema 1.5. Copaep>xaHue 2 OK 02
PKu3sHeHHbIH (MK [K/1eTOuHbIH LUKJI, ero nepro/ibl. MUTO3, €ro cTajjuu U MpOMCXO/sIIKe MPoLiecchl. Buomornueckoe sHaueHue 2 OK 04




Pa3pen 2. CTpoeHue u pyHKIMM OpraHnusmMa 14
Tema 2.1. Ctpoenue |CopepxaHue 1 OK 02
opraHusma MHOTrOK/IeTOUHble OpraHU3Mbl. B3alIMOCBSI13b OPraHOB U CUCTeMBbI OPTaHOB B MHOIOK/IETOUYHOM OpraHu3Me. 1 OK 04
["omeocTa3 opraHusma U ero rnojjiep>kaHue B Iporjecce )KU3He/esiTe/IbHOCTH
Tema 2.2. Cojep>xanue 1 OK 02
DopmbI dopMbI pa3MHOKeHHS1 OpraHn3MoB. becrionoe 1 mosioBoe pa3MHo)keHue. Byzibl 6ecriosioro pasMHOXKeHHUsI. 1
[Pa3MHOKeHHSI [MonoBoe pasMHOKeHHe. ['ameToreHes y >xUBOTHbIX. CriepmaroreHe3 ¥ ooreHes. CTpoeHMe M0JIOBBIX K/IETOK.
OpraHu3MoB OnnofoTBOpeHre
Tema 2.3. Cojep>xanue 1 OK 02
Onrtorenes VHuBYyaNbHOE Pa3BUTHE OPraHU3MOB. OMOproreHes v ero ctaguu. IloctaMbpuoHabHbid nepuog. Ctaguu 1 OK 04
[pacTeHmii, MOCTIMOPHOHATBEHOTO Pa3BUTHS Y KUBOTHBIX U YesioBeKa. [IpsiMoe U HerpsiMoe pa3BuTHe. Briosoruueckoe
PKHBOTHBIX U cTapeHue U cMepTb. OHTOTeHe3 pacTeHui
4e/I0BeKa
Tema 2.4. Cojep>xanue 4 OK 02
3aK0HOMEPHOCTH OCHOBHBIE ITOHATHS TeHETUKHU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3aKoHbI I'. MeHesst (MOHOTHOpUAHOoe U 2 OK 04
HaC/1eJ0BAHUA nonurubpuHOe CKpeluBaHye). B3anuMo/ielicTBIe reHOB
B ToM uHC/Ie NPAKTHYEeCKUX 3aHATHH 2
TIpakTHueckoe 3aasaTHe Ne 3. PelnieHue 3a7a4 Ha orpe/iesieHre BePOSITHOCTY BO3HUKHOBEHHUST HaC/IeICTBEHHBIX 2
MPU3HAKOB IPU MOHO-, IU-, IOJIMTMOPHAHOM U aHAIM3UPYIOILEM CKPeIlIMBAHUY, COCTaB/IeHHe TeHOTUITNUECKIX
CXeM CKpellyBaHs
Tema 2.5. CopepxaHue 4 OK 01
CuernvieHHoOe 3akoHbl T. Moprana. CuerjieHHOe Hac/ieZloBaHUe TeHOB, HapyllleHue clervieHusl. Hac/iejoBaHre MPU3HaKOB, 2 OK 02
Hac/iefj0BaHue CLIeIJIEHHBIX C [10JI0M
NPH3HAKOB B TOoM uKC/Ie IPaKTHYEeCKHX 3aHATHI 2
ITpakTnueckoe 3aHsaTHe Ne 4. PellleHNe 3a/iau Ha orpe/je/ieHle BepOSITHOCTH BOSHUKHOBEHUS Hac/leCTBeHHbIX 2
MPY3HAKOB MPH CLeNJIeHHOM Hacjle[JOBaHWH, COCTaB/IeHHe FeHOTUINYeCKUX CXeM CKpelljUBaHus
Tema 2.6. CojepxaHue 3 OK 01
3aKOHOMEePHOCTH 13MeHUMBOCTb NIPHU3HAKOB. BY/ibl H13MEHUMBOCTH: HaC/leCTBeHHas U HeHac/le/JCTBeHHas1. 3aKOH 1 OK 02
W3MEeHYHBOCTH TOMOJIOTMUECKHX PSI/IOB B Hac/e/icTBeHHOM n3aMeHurBocty (H.V. BaBuios). MyTaliioHHast TeopUst U3MEHUMBOCTH. OK 04
Buibl MyTaLui 1 IPUUKMHBI UX BO3HUKHOBeHus1. Kapuorur uenoBeka. HacnezicTBeHHble 3a00s1eBaHYs UesloBeKa.
[eHHbIE ¥ XPOMOCOMHBIe 60J1e3HHU UeoBeKa. BoesHu ¢ Hac/ie[CTBEHHOM MPe/IpacioioKeHHOCThI0. 3HaUeHHe
MeZIMLIMHCKOM TeHeTUKU B NpeZlOTBPAllleHUH U JIeUeHUH FreHeTHYeCKUX
3ab0s1eBaHMi yenoBeKa
B ToM uMC/Ie NPAaKTHYeCKUX 3aHATUHI 2
IIpakTHueckoe 3aHaTHe Ne 5. PellieHue 3aiau Ha orpeie/ieHre TUIa MyTal[uu [IpY Ilepejaye Hac/aeJCTBeHHBIX 2
MPU3HAKOB, COCTAB/IEHHe TeHOTUMTMUECKUX CXeM CKpeIlBaHUsl.
Pasgen 3. Teopus 3Bo1oLUU 3
Tema 3.1. Vicropus Cojep>xanue 1 OK 02
HBOJTIOL{HOHHOT0 [TepBble 3BoJtOLMOHHBIe KoHLernuy (JK.B. Jlamapk, 7K.JI. Broddon). OBomorrionHas Teopus Y. /JapBrHa. 1 OK 04




yJeHMSI. CuHTeTUYeCKasi TeOpHs BOJIIOLIUY 1 ee OCHOBHBIE TTOJIOXKEHHS.
MUKPO03BO/THOLUA MukposBosors. [lonynsanysa Kak 3/eMeHTapHasi eJuH1La SBOMIOLWN. ['eHeTHYecKre OCHOBBI 3BOJIIOLIUH.

JeMeHTapHbIe (aKTOPBI 3BOMTIOLMA. EcTecTBeHHBIM 0TOOP — HAMpaB/ISIOIKEN (HaKTOD IBOIOLIH.

Buoobpa3oBaHue Kak pe3y/ibTaT MUKPO3BOJTIOLMU
Tema 3.2. Copepxanue 1 OK 02
Makpo3BoJTIOLiHA. Maxkposposoriyst. @opMbl ¥ OCHOBHBIE HaripaBsieHust MakposBosorn (A.H. CesepiioB). [lytu gocTikeHus 1 OK 04
Bo3HMKHOBEHHE U OGronornyeckoro nporpecca. CoxpaHeHve 6uopa3Hoobpasus Ha 3emiie.
pasBHTHe )KU3HHM Ha || UTIOTe3bl K TEOPUU BO3HUKHOBEHUs XKU3HU Ha 3emiie. [1osiB/IeHHe TePBbIX KJIETOK U UX SBOOLUSL.
3emiie [TpOKapHOTHI U 3yKapHOTHL. [IpoHCX0X/jeHe MHOTOK/IETOUHBIX OPraHU3MOB. BO3HUKHOBEHVE OCHOBHBIX LIapCTB

HyKapuoT
Tema 3.3. Copepxanue 1 OK 02
TIpoucxoxpeHue IAHTPOIIO/IOTUS — HayKa 0 uesioBeke. CUCTeMaTUUeCKOe MoJioXKeHue yesoBeka. CXO/CTBO U OT/IMUUS UesioBeKa C 1 OK 04
ue/I0BeKa — PKUBOTHBIMU. OCHOBHBIE CTa/IMU aHTPOTIOTeHe3a. JBOJTIOLIMS COBPEMEHHOTO YesIoBeKa.
QHTpONOreHes UesioBeuecKye pachl U UX IMHCTBO. Bpems U MyTu paccesieHus uesioBeka o rjaHere. [1pucrnocobieHHOCTb

UesloBeKa K Pa3HbIM YCJIOBUSIM CPeZibl
IPa3gen 4. JKo/rorus 4
Tema 4.1. Copepxanue 1 OK 01
JKO/I0rHYecKHe Cpe/ibl 00UTaHUsI OPraHW3MOB: BO/IHAsl, HA3€MHO-BO3/[YIIIHAs, TOYBEHHAsl, BHYTPUOpraHu3MeHHasi. GU3MKO- 1 OK 02
(hakTops! M cCpeabI XUMHUEeCKre 0COOeHHOCTH cpeJi 00uTaHust OpraHu3MoB. [Iprcrocod/ieHrsl OpraHu3MOoB K )KU3HU B Pa3HBIX OK 07
DKU3HU cpenax. [TousTre skooruueckoro dakropa. Knaccudukaiius skonoruueckux ¢haktopos. [1paBuio MUHUMYyMa

FO. JInbuxa. 3akoH TonepantHocTH B. Illendopza
Tema 4.2. Cojep>xaHue 1 OK 01
Tlomy/isust, DKo/IoTrUecKast XapaKTepUCTHKA BU/IAa U TIOMYJIALIAN. DKOJI0TudyecKast HUIIIA BH/Ia. DKOJIOTHUeCKHe 1 OK 02
coobiecTBa, XapaKTePUCTUKH Tomny/isiiui. CooBIjecTBa ¥ 9KOCUCTEMBI. BHUOIIeH03 U ero cTpyKTypa. CBA3H MeXIy OK 07
KOCUCTEMBI opranu3Mamu B 6uorieHo3e. CTPYKTYPHbIE KOMIOHEHTBI 3KOCUCTEMBI: MPO/IYLIEHThI, KOHCYMEHTbI, Pe/IyLIeHThI.

KpyroBopoT BelecTB ¥ TIOTOK SHEPTUH B 3KocucTeMe. Tpoduueckre ypOBHU
Tema 4.3. Buocdepa |CopepxaHue 1 OK 01
- ryI00a/IbHasn Buocdepa — xuBas 000/10uKa 3eMid. PaseuTre npejcTasieHuii o 6uocdepe B Tpygax B.U. BepHazckoro. 1 OK 02
PKOJIOrHYecKasi O6s1actu 6rocdepsl U ee KOMIIOHEHTHI. JKHBoe BelljecTBO 61ocdeps! U ero QyHKIMH. OK 07
crcTemMa 3aKOHOMEPHOCTH CylecTBoBaHus 6uocdepsl. OcobeHHOCTH Orocdephl Kak T1006ambHON 3KOCUCTEMBI.

/TmHamMryecKoe paBHOBecue B Oriocdepe. KpyroBopoThI BellleCTB U OMOre0XUMHUECKUe LKL ['1obansHble

PKOJIOrHYecKure Tpo6JieMbl COBPEMEHHOCTH
Tema 4.4. Bnusaue  |CojepxaHue 1 OK 01
QHTPOMOreHHBIX AHTpOIIOreHHbIe BO3/elCTBUs Ha 6rocdepy. 3arpsi3sHeHUs Kak BHJ| aHTPOIIOIeHHOT0 BO3ZeHCTBYSI. 1 OK 02
(akTOpOB Ha IAHTpOIOreHHEIe BO3/eHCTBYS Ha aTMocdepy. BosaeiicTeus Ha rumpocdepy. Boszelicteus Ha murocdepy. OK 04
ouochepy AHTpOTIOTeHHbIe BO3/IeMCTBYS Ha OMOTHUeCKHe COOOIeCTBa. OK 07
IIpodeccHoHa/IBHO OPHEHTHPOBAHHOE CO/lepP>KaHue
IPa3pen 5. Iko/i0rus yejioBeKa 3 OK 01
Tema 5.1. |Conepxanue 3 OK 02




OCHOBBI
K0/IOTHYEeCKOro
npaBa

BHOTEXHO/IOTHS KaK HayKa U TPOu3BoCTBO. OCHOBHBIE HAMpAaB/IeHUs] COBPEMEHHON OMOTEXHOJIOTHH.
[TpYHLMIBI SKOJI0TMYecKoro npasa. [IpuposooxpaHHble MeponpusiTysi. OCHOBHBIE 3aKOHBI 00 OXpaHe
OKpY>Karollel cpefibl. IKOJIOTMYeCKasi OTBeTCTBEHHOCTb. It depeHIIMpPOBaHHBIH 3aueT.

OK 04,
MK 2.1.

TeMbI

MHMBIYTHHBIX
MPOEKTOB

KierouHast Teopusi cTpoeHus1 OpranusmoB. VIcTopus U COBpeMeHHOe COCTOsIHUe.
HacneacreenHast nHbopMarys ¥ riepejiaua ee U3 MOKOJIEHHS B TTOKOJIEHNE.

JpamaThueckue CTpaHULIbI B UCTOPUY Pa3BUTHS FeHETHKHU.

Ycriexu coBpeMeHHOM IeHeTHKY B MeJIULIMHe U 3/[paBOOXPaHEeHNH.

VicTopus pa3BUTHS 5BOMIOLIMOHHBIX Uzeit fo U./JlapBuHa.

«Cucrema nipupoipi» K.JIuHHes U ee 3HaUeHue [jisi pa3BUTHS OUOJIOTHUH.

CoBpemeHHble IIpe/CTaB/IeHns] 0 MeXaHu3Max U 3aKOHOMEePHOCTSIX 3BOJIFOLIUU.

CoBpemeHHble TIpe/CTaB/IeHys 0 3apOXKIeHNH XXKU3HU. PacCMOTpeHye 1 OLjeHKa pasIuyHbIX
TUIOTe3 IIPOUCXOKIeHUS

CoBpeMeHHbI 3Tan pa3BUTH yesoBeuecTBa. YesoBeyeckue pachl. OnacHOCTb pacu3Ma.
Bo3geficTBHe uesioBeKa Ha IIPUPO/Y Ha pa3/IMYHBIX 3Tarax pa3BUTHS UesloBeyeCcKoro obijecTsa.
BnusiHue okpysKarollieli cpefibl U ee 3arpsi3HeHUs Ha pa3BUTHE OpPraHU3MOB.

BnusiHue KypeHus, yrotpe6ieHHs1 ankorosisi U HApKOTHKOB POJUTE/ISIMU Ha SMOPHOHA/IBLHOe
pa3BuTHe pebeHKa.

BurtamuHbI, pepMeHTHI, TOPMOHBI U MX POJIb B OpraHu3Me. HapyIieHus py UX HeIOCTaTKe U U30BITKe.
[TpyUMHBI U TPAHULIbI YCTOWUHMBOCTH 6GroCGhephl K BO3JEHCTBHIO 1eSITeTbHOCTHU JIHOIEH.
BuorieHo3kb! (3KOCHCTeMbI) Pa3HOTO YPOBHS M MIX COTIOAYMHEHHOCTh B I7100a/bHOM 3KoCcHucTeMe —
buocdepe.

BunoBoe 1 skonornueckoe pasHoobpasre 61oreHO3a Kak 0CHOBA €T0 YCTOHUMBOCTH

brionuka B Moeit npodeccuu

Bcero:
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3.Y CJIOBHSI PEAJIM3ALIAM ITPOT' PAMMBI OBPA30BATE/IHHOT'O
TIPEJ]META

3.1. TpeboBaHHsI K MUHUMA/IbHOMY MaTepHA/IbHO-TEXHHYECKOMY 00ecreueHuIo
5151 peany3aly MporpaMmMbl 00pa30BaTe/IbHOTO TIpeAMeTa MpeyCMOTPEeHbI
C/leIytolIMe CrielrasIbHbIe TIOMeleHus
KabuHeT 0uosioruu
O6opyaoBaHue yueOHOro KabrHeTa
- CTOJIbI YUeHHUECKHe,
- CTy/bsl yYeHUUECKHE,
- CTOJ TIpero/iaBaTe’is,
- CTy7Z TperojiaBaTe’is,
- yueHHWUecKas /JOCKa,
- SKpaH IIepeHOCHOH,
- My/bTHUMe[Ha TPOeKTOp MepeHOCHOMH,
- HOYTOYK,
- BUpTyaJbHas jabopaTopus,
- MHKPOCKOITBI,
- KOJUIEKLUsI CUHTe3 OesiKa,
- KOJUIeKL[Usi COXPAHHOCTH MUCKOTIaeMbIX PaCTeHUM U )KUBOTHBIX,
KOJUTEKLUSI 00pa3LioB KOPBI U IpeBeCUHbl. BUbIMOTeKa, UhTabHBIHN 3a/1 C BBIXO/IOM B CETh
UnTtepHer.

3.2. ladopmanuoHHOe obecrieueHue 00yyeHHs

Il peanu3aliyy mporpaMmbl OM6/IMOTeUHbIN (hoHA 00pa30BaTe/IbHONM OpraHU3al[ui UMEeT
TevyaTHbIe U 37IeKTPOHHbBIE 00pa3oBaTe/ibHbie 1 HH(POPMAaI[MOHHbIE PeCYPChl, pEKOMeHyeMble
JUIs1 MCTIO/b30BaHusi B 06pa3oBaTeibHOM Tpoliecce.

3.2.1. [TeuaTHbIe U3AaHMSA

1. KoncrantuHoB, B.M. Buosorus jjist ipodeccuii U crieliuaJbHOCTel TeXHUUeCKOro 1
ecTeCTBEHHO-HayuHoro npodusieit: yue6HuK. — M.: Akazgemusi, 2019. — 336¢.

3.2.2. D/1IeKTPOHHbIE U3AAHUA

1. Bepxouienrnesa, FO. I1. Buonorus: yue6Hoe rnocooue aas CITO. — CapaToB:
[TpodobpazoBanue, 2020. — 146¢. https://profspo.ru/books/91854

2. 3asw, P. I'. buonorusa. — MuHck: Beimsiiias mkomna, 2022. — 640c.
https://profspo.ru/books/130001



https://profspo.ru/books/130001
https://profspo.ru/books/91854

3. KOHTPOJIb 1 OHEHKA PE3YJ/IbTATOB OCBOEHUSA

Pe3y1bmambl 00yueHus

Kpumepuu oyenku

Dopmbl u
Memoobl OYeHKU

CdopMHUpOBaHHOCThL 3HAHUM O MecTe
U ponu Ouosorud B
HAY4YHOTO 3HaHWs; (QYHKIMOHA/TLHOU
IPaMOTHOCTH il ¢
pellieHUst XKU3HEHHBIX Mpo0JieMm;

cucreme

yes/ioBeKa

CdopmrpoBaHbl 3HaHUS O MeCTe
U ponu OUOOTMM B CHUCTEME
Hay4YHOTO 3HaHWS;
(yHKIIMOHA/IBHOW TPaMOTHOCTU
yesioBeKa JUISt peleHust
JKU3HEHHBIX TTp00JIeM;

OLleHKa pe3y/bTaTOB
JlesiTeNIbHOCTH
oOyuarorierocsi npu
BBITIOJTHEHUH
3a/laHUH Ha
MpaKTUYeCKUX
3aHATHSX,

YCTHBIM OIpPOC,
TeCTUpOBaHUe,
TIPOMe)KyTOYHast
aTTecTalys

CoBep111eHCTBOBaTb YMEHUS:
PackpeiBath cojiepkaHue
OCHOBOIIOJIAraroIUX OMOJIOTHUeCKUX
TEDMUHOB W  TIOHSATHMI:  >KU3Hb,
KJeTKa, TKaHb, OpraH, OpTaHU3M,
BH,
buorieHo3, buochepa; MeTaboM3M
(oOMeH BelL|eCTB U MpeBpalljeHe
SHEepPrun), romeocras
(camoperyisaiys), buocuHTe3 bHeska,

CTPYKTYpHasi OpraHu3aLiys >KUBbIX

oIty /iy, 3KOoCHcCTeMa,

CUCTEM, JIMCKPETHOCTb,
CaMOperyIsLs,
CaMOBOCITPOM3Be/leHre

(peripoayKiusi), HaC/eICTBEHHOCTb,
W3MeHUMBOCTb, JHEPT03aBUCUMOCTb,

pOoCT UM  pa3BuTHe, ypOBHeBas
OpraHu3arus;

PackpeiBath cofiepkaHue
OCHOBOIIO/IAraroIUX OHOIOrMUeCKUX
TEOpUA W TUMOTe3: KIETOUHOM,
XPOMOCOMHOM, MYTaLMOHHOM,
5BOJIIOLIMOHHOM, TIPOUCXOXKeHUS
JKW3HU U UeJIOBeKa;

PackpriBathb OCHOBOMO/Iararolye
buosioruueckre 3aKOHBI u

3akoHoMepHOocTH (I'. Mengens, T.
Moprana, H.M. BaBunoBa, 3.
lekkens, ®. Mromnepa, K. bspa),
TPaHuLbl UX TPUMEHUMOCTH K
JKUBBIM CHCTeMaw;

CoBepl1eHCTBOBaHbI YMEHUS:
PackpreiBathb cojepkaHue
OCHOBOI1O/1araroIuX
OWoNMOrMUeCKUX TEPMHUHOB U
TIOHSITUM: )KW3Hb, K/IeTKa, TKaHb,
opraH,

OpraHu3sm, BH/I,

TOTTYJISITINS, 9KOCUCTEMA,
OuoI[eHO3, ouocdepa;
MeTabom3M (0OMeH BeIecTB U
TipeBpailleHue SHepruu),
romeocras (camoperyisiLus),
buocuHTe3 Oeska, CTPYKTypHast
OpraHu3alUsi JKUBBIX CHUCTEM,
JVCKPETHOCTh, CaMOPETY/ISILI,
CaMOBOCITPOM3Be/IeHH e
(pempoyKus),
HaCJ1eZICTBEHHOCTh,
HM3MEHUYUBOCTb,
3HEepPro3aBUCUMOCTb,
pas3BUTHE,
opraHu3sarusi;
PackpriBathb coepkaHue
OCHOBOITOJIararoINX
OuoornyecKux — Teopud U
KJIeTOUHOM,
MyTaLMOHHOM,

pocT W
ypOBHeBast

TUTIOTe3:
XPOMOCOMHOM,
3BOJIIOLIMOHHOM,
MPOUCXOXKJAEHUS] ~ >KM3HU U
YyesI0BeKa;

PackpeiBathb

OCHOBOITO/Iararojue

OrieHka pe3y/ibTaToOB
JIesITe/TbHOCTH
oOyuarorierocs rnpu
BBITIO/THEHUU
3a/laHul Ha
MPAaKTUYEeCKUX
3aHATHUSX,

YCTHBIN OTpOC,
TeCTUPOBaHUe,
MIPOMeKyTOUHast
aTTecTauus




BbI'E[EJ'IHTL CylleCTBEHHbIE TIPHU3HAKH

BHUPDYCOB, KJETOK TPOKapuoT U
5YKapHoT; O/IHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX OpraHU3MOB,

BHU/IOB, OHMOT€OL[eHO30B U KOCUCTEM;
0Cc0OEHHOCTH  TIPOLIeCCOB  OOMeHa
BEII[eCTB M TPeBpAIl[eHHs] SHEPTHH B

KJ/IeTKe, dboTocuHTe3a,
TJIACTUYECKOTO M SHEPreTHYeCKoro
obMeHa, XeMOCHHTe3a, MMWTO3a,

Meii03a, OTIOIOTBOPEHMUs], Pa3BUTHUS
Y Pa3MHOYKEeHUsI, WH/UBU/YaJbHOTO
pasBUTHUSl OpraHusMa (OHTOreHe3a),
O0pBOBI 3a CyILIeCTBOBaHUeE,
€CTeCTBEeHHOTO orbopa,
BU/1000pa30BaHus,

TIPUCITOCOO/IEHHOCTH OPTaHU3MOB K
cpezie oburaHus, B/IUSTHUS
KOMITOHEHTOB 9KOCHUCTEM,
AHTPOTIOT€HHbIX ~ W3MEHEeHHWH B
9KOCHCTEMax CBOeHl  MECTHOCTH,
KPYTrOBOPOTa BeIIleCTB u
TnipeBpallleHe SHepruu B buocdepe;
Pemmath  OuosiorMyeckye — 3ajaud,
COCTaB/IATh TeHOTUTIMYECKHE CXEeMbI
CKpeIllMBaHUsl [JI1 pa3HbIX THUIIOB
Hac/1el0BaHUs TIPHU3HAKOB y
OpraHW3MOB, COCTaB/SITb  CXEMbI
mepeHoca BeIeCTB U SHEPrud B
skocucTtemax  (Uemu — TIMTaHWS,
nuiieBble ceTH) CHOPMUPOBAHHOCTh

YMEHUd KPUTUUECKd  OLIeHHMBaTh
VMH(OpMaL1io 610/I0THUeCKOro
CoJieprKaHus, BKJIIOUAIOLLY IO
TICeB/IOHayuYHbIe 3HaHUs u3

Pa3/IMUHBIX WMCTOUHHUKOB (Cpe,Z[CTBa

MaccoBo MH(opMaLuM, Hay4HO-
TIOTTy/ISIPHBIE MaTepHaJibl);
WHTEpIpPeTUPOBATh TUYECKHE
aCIeKThbI COBPEMEHHBIX
HCC/IeI0OBaHUI B Ouosioruu,
MeIUI[UHE, OMOTEXHO/IOTHHY;
paccMaTpuBaTh r/100a/bHbIe
9K0JIOTUYECKHE 1Ipo06IeMbI

COBpPeMeHHOCTH, (hOpPMHUPOBATh T10

Ouo/ioTHUeCKHe  3aKOHbI |
3akoHoMepHocTH (I'. Mengzers,
T. Moprana, H.W1. BaBunosa, 3.

lekkens, ®&. Mrwmnepa, K.
bapa), rPaHUL{bI ux
MPUMEHUMOCTH K JKUBBIM
cHucTeMaw;

Brigenstsb CyILleCTBEHHbIE
MpHU3HAaKH  BHUPYCOB,  KJIETOK
TIPOKapyoT U 9YKapuoT;
O/IHOK/IETOYHBIX U

MHOTOK/IETOUHbIX ~OpraHW3MOB,
BU/IOB, Ouoreo1eHO30B U
9KOCUCTEM; 0COOEHHOCTH
TIPOI[eCCOB OOMeHa BeleCTB U
TipeBpalLjeHUs JHepruu B
KJIeTKe, doTocuHTe3a,
TJIaCTUUeCKOTO U
SHEpPreTUYeCKOro oOMeHa,
XeMOCHHTe3a, MHUTO3a, MeH03a,
OTJIOJIOTBOPEHUS], DPAa3BUTUS U
Pa3MHOXKEHUS,
WH/IUBUZyaIbHOTO
opraHusma
OopbOBI  3a
€CTeCTBEHHOTO
BU000pa3oBaHus,
TMIPUCTIOCOO/IEHHOCTH
OpPraHW3MOB K cpeJie OOHTaHMS,
BJTUSIHUS KOMIIOHEHTOB
9KOCHUCTEM, AHTPOTIOTE€HHBIX
VM3MEeHeHWH B  3KOCUCTeMax
CBOeli MeCTHOCTH, KpyroBOpOTa
BelleCTB M TpeBpallleHue
3Hepruu B buocdepe;

Pemrath OuMoO/IOTMYECKUE 3a7iauH,
COCTaBJIATh TeHOTUITUYECKHe
CXeMbl  CKpeIlUBaHUS /IS
pa3HbIX THUIOB HAaC/IeJ0BaHUS
MPU3HAKOB Y  OPraHW3MOB,
COCTaB/IATH CXeMbl TIiepeHoca
BEIIeCTB W JSHEPrud B
sKocucTeMax (Llery TUTaHW,
THIIeBble CeTH)
Kputnuecku

Pa3BUTHUS
(oHTOTrEHe3a),
CylLlleCTBOBaHUe,
otbopa,

OL€HUBATH




OTHOIIIEHUIO K HUM COOCTBEHHYIO
TIO3ULIUIO;

Co3maBathb CcOOCTBEHHBIE
MTMCbMEHHbIe U YCTHbIe CO0OIIIeHus
Ha OCHOBe O10/IOTHUeCKOM
vHbOopMaLn u3 HECKOTbKUX
HCTOYHHKOB, IPaMOTHO
WCII0/Tb30BaTh MOHATUMHBIN arirapar
OuosioruunpuobpeTeHye OrbITa
MPUMEHEeHHUsT OCHOBHBIX  METOJZIOB
HAY4YHOT'O TO3HAHUSI, UCTIONb3YeMbIX
B Ouwosoruu: HabmMoAeHUs u
OTTHCaHUSI JKUBBIX CHCTEM,
TIPOLIECCOB U SIBJIEHWM; OpraHu3aliin
U TIpOBeZieHUs1  OMOIOrMYEeCcKOro
9KCTIepPUMEHTA, BBI/IBIKEHUS
TUIIOTE3, BBISIBJIEHUST 3aBUCHMOCTH
MEXy UCCIelyeMbIMU BeJTMUMHAMUY,

00BbsICHeHUsT TMOJTyYeHHBIX
pe3ynbTaToB ¥ (hopMyIMpoBaHUs
BBIBO/IOB C UCI10/1b30BaHUEM
HayuyHbIX TOHSTUW, Teopuil U

3aKOHOBC(HOPMUPOBAHHOCTh YMEHUSI
TIPUMEHSTh TIO/TyUYeHHbIe 3HAHUS JJis1
00BsICHeHHS O1OJIOrHUeCKUX
MpoLlecCOB W SIBJIEHUM, Ais
TIPUHSITUS TIPAKTUYECKUX PEleHUH B
MOBCEIHEBHON JKHM3HU C  LIeJIbI0
obecrieuenust 6€301MaCHOCTH CBOETO
3/10POBbsI U 3[]0POBbsI OKPY’KAFOIIUX

nrofer,  coOmofeHus  37[0pOBOTO
oOpa3a )K13HU, HOPM TPaMOTHOTO
TIOBe/IeHHsI B OKpYy’Katolein
TIPUPOZIHOW  cpefle;  TIOHWMaHHe
HeoOX0IMMOCTH WCI0J1b30BaHUs
JIOCTYDKeHUM COBpPeMeHHOM
010/IOTUU ¥ OUOTEXHOJIOTHH [IIsT
paLMOHATBHOTO
TIPUPO/IOTI0/Tb30BaHUs

vHpOpMaIMo  OUOOTUECKOT0

Co/leprKaHus, BKJTIOYAIOLL[YIO
MCeBIOHAYYHbIEe  3HAHUSA U3
Pa3/IMYHbIX HCTOUYHUKOB
(cpencTBa MacCOBOM
vHbopMaLuy, HayuHO-
TIOITyJISIPHBIE MaTepHaJibl);
VMHTEpIPeTUPOBATh  ITUUYECKHE
aCTIeKThl COBpPEMEHHBIX
HCCeIOBaHUK B OMO/IOTHH,
Me/IUIUHe, OUMOTEeXHOIOTUY;
paccMaTpuBaTh ryi00anbHbIE
9KOJIOTUYEeCKHe 1po6/1eMbl
COBPEMEHHOCTH, (OPMHUPOBATh
M0  OTHOLIEHWIO K  HHUM
COOCTBEHHYO TTO3UIIHIO;

Co3/aBathb COOCTBEHHBIE
MMUCbMeHHbIe u yCTHBIE
cooOreHust Ha OCHOBe
Ouosioruueckou nHMopMaIu u3
HECKOJTbKUX HCTOYHUKOB,
rPaMOTHO WCTIO/Tb30BaTh
TTOHATUHHBIN anrapar

OuosioruunpruoOpeTeHre OIbITA
TIpUMeHeHHUsI OCHOBHBIX
MEeTOZIOB HAy4YHOrO TI0O3HAHWUS,
WCTO/Ib3yeMBbIX B OWOsIOTHM:
HaOmomeHust OTMCAHUS
JKUBBIX CHCTEM, TIPOLIECCOB U

SIBJIEHUU; opraHu3aluu v
MpOBeJieHns1  OMOJIOTMUeCcKoro
9KCIepUMEHTa, BBI/IBU)KEHUS
TUIOTe3, BLISIB/IEHUS
3aBUCUMOCTH Mexay
WcCielyeMbIMU  BeJIMUMHAMH,
00BsICHeHUST T0JTyYeHHBIX
pe3y/bTaToB u
(dhopMynvpoBaHUsi BBIBOJOB C
WCMO/Ib30BaHHEM HayUHBIX
TIOHATHH, TeOpUn v
3aKOHOBC()OPMUPOBAHHOCTh

yMeHUst MIPUMEHSITh
ToJTyyeHHbIe 3HaHUS AJist
00BsICHeHUST OUOoIOTHYeCKUX
MpOLIECCOB U SIBJIEHUH, IS
TIPUHSITUS MPaKTUUeCKUX
pelleHuii B TOBCeJHeBHOU

JKU3HU C 1[e/TIbI0 00ecrieueHust
6e30MacHOCTH CBOETO 3/J0POBbSI
M 3/I0pPOBbsI  OKPY’KarOIIUX




nrozield, cob/Io/IeHUsT 37I0POBOTO
obpaza JKHU3HH, HOpM
rPaMOTHOTO  TIOBE/IEHUSI B
OKpY’Karollei TIPUPO/THOM
cpefie; TOHUMaHHe
He0OX0UMOCTH HCIT0J/Ib30BaHMs
JOCTYDKEeHUMN COBpeMeHHOM
OMosI0ruy ¥ OMOTEXHOIOTHH J1JIs
palMOHATBHOTO
TIPUPO/IOTIO/TE30BAHUS

[TprobpeTeHue OMbITa MPUMEHEHHUS
OCHOBHBIX ~ METOZIOB  HAyuyHOTO
TI03HAHWS, HCII0JIb3yeMbIX B
Ouosioruu: HabOJTIOZIEHNST M OTIMCAHUS

JKHBBIX cucrem, rnponeccoB n
SIBJICHUI 5 OpraHuv3ali u
MmpoBeaeHNs 010/IOrUUeCKOro
SKCIIEpDUMEHTA4, BBIJB)XKEHUSA

rurioTes, BbIABJ/JI€HUSA 3dBHCHMOCTHU
MeXay ucciaeayeMbIMU BeJIMYHWHAMU,

00bsICHeHUsT T0JTyYeHHBIX
pe3ynbTaToB W (OpPMYIMPOBAHUSA
BBIBO/IOB C VICTI0/Ib30BaHUEM
HayuyHbIX IOHATUW, TeOpUHd U
3aKOHOB;

[Tprobpesu OMBIT TPUMeHeHUst
OCHOBHBIX MeTO/IOB HAy4YHOTO

MO3HAHMSI, WCIO/Ib3yeMbIX B
Ouosiorun:  HaOMOAEHUA |
OMUCAHUS ~ JKMBBIX  CHCTEM,
TPOL[eCCOB u SIBJIeHUU;
OpraHu3alii W  TIPOBEJeHHUs

OMOJIOTUYECKOTO SKCIIepUMEHTA4,
BBIJBMDKEHUA ruriores,
BBISIB/IEHUS 3aBUCUMOCTH MeXy

uccnefyeMbiMA  BeJTMUMHAMH,
00BSICHEHUST TOJTyYeHHBIX
pe3y/bTaToB u
(hopMynupoBaHUsT BBIBOZIOB C
WCIT0/Ib30BaHKEM HayUHBIX

TIOHSITUH, TeOPUH U 3aKOHOB;

OLleHka pe3y/bTaToOB
JlesiTeNIbHOCTH
oOyuarorierocs npu
BBITIOJTHEHUU
3a/laHUM Ha
MpaKTUYeCKUX
3aHATHUSAX,
TeCTUPOBaHUe,
TIPOMEeXYTOYHas
aTTecTalus

IIpomexyTouHas arrecranjus B ¢popme suddepeHnyipoBaHHOro 3auera
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