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1. IACIIOPT PABOYEM IPOI'PAMMBbI YYEBHOM JUCHUILINHBI
C00.01.10 bBuoJyorus

1.1. O0Js1acTh IPUMEHEHUs IPOTrPAMMBbI

[Iporpamma y4yeOHOW JUCUMIUIMHBI SIBJISIETCA 4YacThlo 00pa3oBaTENbHOMN
pOrpamMMbl TOATOTOBKH CIELMAIIUCTOB CpeHero 3seHa B cooTBeTcTBUM ¢ OI'OC
no crnenuansHoctr CIIO 13.02.02 TemnocHaOkeHUE U TEIJIOTEXHUUYECKOE
o0opynoBaHue, ykpynHEHHas rpynna crnenuanbHocted 13.00.00 Dnexrtpo- u
TEIUIODHEPIreTHKA.

1.2. MecTo y4eOHO# TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHO MPOrPaMMbI:
JUCITUTIIMHA BXOJUT B 0a30BbIe TUCIUILTMHBI 00IIe00pa30BaTeIbHOM MOATOTOBKH.

1.3. leaun u 3aga4u y4eOHOH AUCHMILUIMHBI — TPeOOBaHHWS K pe3yJbTaTam
O0CBOEHMS YUeOHOI IUCIUILINHBI:

Henp aucuurumael «buonorus»: (GopmMupoBaHue y oOy4arOIIMXCS CUCTEMBI
3HAHMM O PA3TMYHBIX YPOBHSIX KU3HHU CO 3HAHMEM COBPEMEHHBIX MPEACTABICHUIM
0 >KMBOM MPHUPOJE, HABBIKOB MO MPOBEJICHUIO OMOJOTMYECKHX HCCIIEOBAaHUN C
COOJIIOJICHUEM 3TUYECKUX HOPM, apryMEHTUPOBAHHOW JIMYHOCTHOW MO3HIMH IO
OepeXKHOMY OTHOLIEHHIO K OKpPY>KaroIlIel cpefe.

B pesynbrare ocBoeHust y4eOHOW IUCIUIUIMHBI OOYYAIONIUNCA JTOJDKEH
yMeTh:
VY1 - packpbIBaTh COAEPKaHUE OCHOBOTIOJATAIONTUX OMOTOTHIECKUX TEPMHUHOB
U TIOHSATUUW: KU3Hb, KIJIETKA, TKaHb, OpraH, OPTaHWU3M, BHJ, TMOMYJISIIHS,
IKOCUCTEMA, OMOoIIeH03, Onocdepa; MeTabonn3M (0OOMEH BEIIECTB U MPEBpAICHIE
JHEPruu), ToMeocTa3d (caMoperyidnus), OHOCHUHTE3 Oelka, CTPyKTypHas
OpraHu3aIus KUBBIX CUCTEM, JTUCKPETHOCTb, caMOpeTyJIsIINs,
CaMOBOCTIPOU3BEICHHE  (PEMPOIYKINS), HACICACTBEHHOCTh, HM3MEHYUBOCTD,
DHEPro3aBUCUMOCTbh, POCT U Pa3BHUTHE, YPOBHEBAsK OpraHU3AIINS;
VY2 - packpbIBaTh COJIepKaHUE OCHOBOTIOJIATAONIUX OMOJIOTHUECKUX TCOPUH U

TUITOTE3: KJICTOYHOM, XPOMOCOMHOM, MYTAallHOHHOMU, ABOJIIOLMOHHOM,
MIPOUCXOXKJCHUS KU3HU U YEIIOBEKA;
VY3 - packpelBaThb OCHOBOIIOJArarolie OWOJOTUYECKHE 3aKOHbI U

3akoHoMepHocTH  (I.Mennens, T.Moprana, H.M.BaBunoBa, 03.I'ekkens,
®.Mronnepa, K.bapa), rpanuisl uX NpUMEHUMOCTH K KMBBIM CUCTEMAM;

Y4 - BBIACHATH CYIICCTBEHHBIC TMPU3HAKKA BUPYCOB, KIETOK MPOKAPHOT M
DYKapWoOT; OAHOKJIETOYHBIX W  MHOTOKJICTOYHBIX  OPTraHW3MOB,  BHUJIOB,
OMOTeOIIEHO30B U DKOCUCTEM; OCOOCHHOCTH MPOIECCOB OOMEHa BEIIECTB M
MpeBpallleHusl dHEPrUu B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO U
HSHEPreTUYECKOro OOMEHa, XEeMOCHHTE3a, MHTO03a, Melo3a, OIUIOJOTBOPEHMUS,
Pa3BUTHS U PA3MHOXKEHUS, UHIUBUIYAJIbHOTO PAa3BUTUS OpraHuU3Ma (OHTOIreHE3a),
OOpbObI 32  CYIIECTBOBAHHME, €CTECTBEHHOrO OTOOpa, BHJI000pa30BaHMS,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpefie OOUTaHMS, BIMSHUS KOMIIOHEHTOB



HKOCUCTEM, AHTPOIIOICHHBIX HW3MEHEHUH B SKOCHCTEMAaX CBOEH MECTHOCTH,
KpyTOBOPOTa BEIIECTB U MPEBpaAIllCHHUE YHEPTHH B Ouocdepe;

Y5 - HOpuUMEHATh MOJYYEHHBbIE 3HAHUSA JUIsI OOBSCHEHUS OMOJIOrMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl TPUHATHSA MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOMN
JKU3HM C LeJbl0 o0ecredeHus: 0e30IacCHOCTH CBOETO 370pOBbS M 370POBBS
OKPYXaIOILUX JIIOAEH, COONIOAEHHUS 3I0pOBOr0 00pas3a KU3HU, HOPM TPaMOTHOIO
MOBEJACHUS B OKpYyXarouled MNpUPOJHON cpele; MOHMMaHWEe HEOOXOIUMOCTH
MCIIOJIb30BAHUSL JIOCTHKEHU COBPEMEHHOW OMOJOTMM M OMOTEXHOJIOTHH IS
PalMOHAJIBHOTO MPUPOAONOIb30BaAHNUS;

Y6 - npuUMEHATb OCHOBHBIE METOJbl HAYYHOr'O IMO3HAHUS, MCIOJIb3YEMBIX B
Ouonoruu: HAOMIOJEHUS U OIMCAHUS JKUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHM3allid W TMPOBEACHUA OHOJOTHYECKOI0 HKCHEPUMEHTA, BBIIBUKECHHUS
TUIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY MCCIEIyEMbIMH BEJIUYMHAMM,
OOBSICHEHHsI TOJIyYEHHBIX pPE3yJbTaTOB U  (OPMYJIHPOBAHHUS BBIBOJIOB C
MCITOJIb30BAaHUEM HAYUYHBIX IMOHATUN, TEOPUN U 3aKOHOB;

VY7 - pemaTh OMONOTMYECKHE 3aJauM, COCTABISATH T€HOTUIIMYECKUE CXEMBbI
CKpEIIMBaHUsl JUIsl pa3HbIX THUIIOB HACJIEOBaHUS MPU3HAKOB Yy OPraHu3MOB,
COCTAaBJIATh CXEMBbI MEPEHOCA BEIIECTB M SHEPIHH B dKOCHCTEMAaX (LN MUTAHMS,
MUIIEBBIC CETH);

VY8 - KpuTHuYeCcKH OILIEHMBATh HMH(POPMALUIO OUOJIOITMUYECKOro COJepkKaHus,
BKJIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS W3 PaA3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOl HMH(OpPMAIMK, HAYYHO-TIOMYJISIPHBIE MAaTepuaibl); MHTEPIPETUPOBATH
THUYECKHUE aCIEKTbl COBPEMEHHBIX WCCIIEIOBaHUM B OHOJOTMHU, MEAULIMHE,
OMOTEXHOJIOTUM;, pacCMAaTpUBATh  TJ00ANBHBIE  DKOJOTHYECKHE  MPOOTIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

VY9 - co3naBath cOOCTBEHHbIE MUCHMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE
Ononornyeckod WH(GOpPMAMU U3  HECKOJBKUX  HMCTOYHUKOB, TI'PAMOTHO
MCII0JIb30BaTh NOHATUIHBIN armapaT OMOJIOTUu;
3HATh:

31 - 0 MecTe U posii OMOJIOTUH B CUCTEME HAYYHOTO 3HAaHUS; PYHKIMOHAIbHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEIIEeHUS )KM3HEHHBIX MPOOJIeM.

OcBoeHue cojep)KaHus y4eOHOM AMCIUIUIMHBI «buonorus» obecrneunBaeT
JIOCTUXKEHUE CTYJICHTaMHU CJICAYIOUIUX PE3YJIbTAaTOB:
JIUYHOCHIHblE: TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOSITEILHOCTH U
CaMOONPEICIICHUIO TPAXKIAHCKOTO BOCTIUTAHUS
TPYAOBOI0 BOCIIMTAHUSA
TOTOBHOCTH K TPY/ly, OCO3HaHHE [IEHHOCTH MAacTEPCTBa, TPYIOTIO0HE;
FOTOBHOCTh K AKTHUBHOM JESATCIBHOCTH TEXHOJIOTHUECKOM M COIMaIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHSITh TaKylO JEATEIbHOCTD;
MHTEPEC K Pa3IMYHBIM cepam npodhecCuOHANbHON NeATEeIbHOCTH;
IKOJIOTrHYEeCKOro BOCIUTAHUSA:
c(hOPMUPOBAHHOCTh JKOJIOTMYECKON KYJIbTYpbl, TOHHUMAaHWUE BIUSHUSI
COIMAJIBHO-D)KOHOMHYECKHUX TMPOILIECCOB HA COCTOSIHME MPUPOAHON M COLMATBHOM




Cpelbl, 0CO3HaHUE TI00aTbHOT0 XapaKTepa SKOJIOTHUECKUX Mpobiiem;

IJIAHUPOBAHUE W OCYUIECTBJIEHUE JEUCTBUM B OKPYXXAOIIEH CpeAe Ha
OCHOBE 3HAHUA LIEJIel YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEI OKPYKAOLIEN CPELE;

YMEHUE MPOTrHO3UPOBATh HEOJArONPHUATHBIE HKOJIOTHYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IENCTBUH, IPEIOTBPAILATh UX;

pacIIMpEeHne OIbITa ACATEIbHOCTH SKOJIOTHUYECKON HAIIPABICHHOCTH;

LHEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpLICHCTBOBAHUE S3BIKOBOM W YMUTATEIbCKOW KYJBTYpPbl KaK CpeICTBa
B3aMMOJICHCTBUSA MEXKY JIFOAbMHU U II03HAHUS MUPA,

OCO3HAHME LIEHHOCTH HAyYHOU IEATEIIBHOCTH, FOTOBHOCTH OCYILECTBIISTH
IIPOEKTHYIO M HCCIIEIOBATENBCKYIO JEATEIBHOCTh UHAWUBHUIYAJIbHO M B TPYIIIIE.

>  memanpedmemmuvie: OBJIaJICHUE HaBBbIKAMHU y4eOHO-

HCCJICI0BATEILCKON, TPOCKTHOU U COITUAIBHON JIEATEITHHOCTH
OBJIaJIeHIE€ YHUBEPCAJIbHBIMH YUeOHBIMHU MO3HABATEIbHBIMU JA€HCTBUSIMH:
bazoevle 102uyecKue 0eucmeusl.

CaMOCTOSITeIbHO (D OPMYNIHpPOBaTh W aKTyaJu3upoBaTh  IpoOJeMy,
paccMaTpuUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBCHHBIA MPU3HAK WM OCHOBAHUS IS CPaBHEHUS,
kiaccudukanuy u 00001IeHNS;

OTIPENIENATh e JESITEIbHOCTH, 3aJaBaTh MapaMeTPhl W KPUTCPUH WX
IOCTIKEHUS,

BBISIBIISATh  3aKOHOMEPHOCTH W TPOTHUBOPEYHMsT B  pacCMaTPHBAEMBIX
SIBJICHUSAX

BHOCUTb KOPPEKTHUBHI B  JCATCIBHOCTH, OIICHUBATH COOTBETCTBHUE
PE3yNbTATOB LEJISIM, OIICHUBATH PUCKHU MTOCIICICTBHIA JIEATCILHOCTH,

pa3BUBAaTh KPEaTHBHOE MBIILJICHUE TIPH PEIICHUH YKU3HECHHBIX MPOOJIEeM;

bazoevle ucciedosamenbekue 0eucmeust.

BJIaJCTh HaBbIKAMU y4eOHO-HCCIIeI0BATEIIbCKON u MIPOCKTHOMN
JeATeIIbHOCTH, HABBIKAMHM pa3peIIeHus pooiieM;

BBISBJISITh TIPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIU3HpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ PCeIIeHHUs, HaXOAWTh apryMEHTHI [JIS JT0OKa3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIC B XOJE€ PEIICHUS 3aJaddl Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

YMETh TMEPEHOCUTh 3HAHHWSA B IO3HABATEIBHYIO M IPAKTUYCCKYIO OOIaCTH
KA3HEAEATEILHOCTH,

YMETh UHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJCH, IIPEIaraTh OPUTHHAIBHBIC ITOAXObI U PEIICHHUS,

paboma c ungopmayueu.




BJIAJICTh HABBIKAMU TMOY4YEHUSI HH(DOPMAITUU U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISATh ~ MOMCK,  aHalu3, CHUCTEMAaTH3alUI0 |
MHTEPIIPETALNI0 HH)OPMALIUY PA3ITUYHBIX BUAOB U (OPM IIPEICTABICHHUS;

CO3/aBaTh TEKCTHl B pa3IUYHBIX (QopMaTax C YYETOM Ha3HAYCHHS
uHpopMaMu W  1EJeBOM ayJuTOpuUH, BbIOMpas ONTUMaJbHYI0 (QopMmy
NPEJICTaBICHNS U BU3YyaTH3allH;

OILICHHMBATh JOCTOBEPHOCTH, JETUTUMHOCTH MH(POPMAIIUHU, €€ COOTBETCTBHE
MIPABOBBIM M MOPAJTbHO-3TUYECKIUM HOPMaM;

UCIIOJIb30BaTh  CpeACTBa HMHGOPMAIMOHHBIX W KOMMYHHKallMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX
3alad ¢ coOmofeHrueM TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMUTUEHBI, PECypcoCOEpeKeHHs, MPAaBOBBIX U  ITHUYECKHMX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BIAJCTh  HABBIKAMHM  pACMO3HABAaHUS W  3alIUTBl  WHQPOPMAIINH,
uH(GOPMAIIMOHHON 06€30MaCHOCTH JTUYHOCTH;

coemecmnas 0esimenbHoOCmy.

MOHUMATh W UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHAWBHYaTbHOM
paboThI;

NPUHAMATh [I€Td  COBMECTHOW JI€ATENbHOCTH, OpPTaHW30BBIBATH W
KOOPIAMHHUPOBATh JIEHCTBUS MO €€ JOCTHIKCHHIO: COCTaBJIATh IUIAH JICWCTBUH,
pacnpenensiTh poJM C YYETOM MHEHUHW YYaCTHUKOB, OOCYXKIAaTh pPe3yJbTaThl
COBMECTHOM paboThI;

KOOPJIMHUPOBaTh W  BBINOJHATH paboOTy B  YCIOBUSX PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

OCYIIECTBIISITh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHHUE B Pa3IUYHbBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM;

npunamue cebs u Opyeux aroeti:

NPUHAMATh MOTHBBI U apTYMEHTHI IPYTHX JIOJCH Mpy aHaIH3e Pe3yIbTaTOB
NeSITENIbHOCTH,

pU3HAaBaTh CBOE MIPABO U MPABO APYTHUX JIOCH Ha OMINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTOro 4eI0oBeKa.

TexHUK-TETUIOTEXHUK JOJIKEH 001a1aTh OOIUMH KOMIIETEHIUSMU:

OK O0I. BsiOupats cnocoObsl pemieHuss 3amad  OpodeccruoHaTbHOM
JEATEIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. MHcnonb3oBaTh COBpPEMEHHbIE CpPEACTBA IIOWCKA, aHaau3a U
WHTEpHIpeTanuu HHGopManuu, 1 HHPOPMAIIMOHHBIE TEXHOJIOTUH JIJIS1 BHITIOJIHCHUS
3as1a4 mpoheCCUOHATBHOM IEATeTLHOCTH.

OK 04. DddextnBHO B3auMOACHCTBOBaTH W pPabOTaTh B KOJUJICKTUBE H
KOMaH/I€e.

OK 07. CopericTBoBaTh COXPaHEHUIO OKpY’Karomen cpensl,
pecypcocOepeKeHNIo, MPUMEHSATh 3HaHUS 00 M3MEHEHWU KJIMMaTa, MPUHIIUIBI
OEpEeKIIMBOTO MPOU3BOACTBA, 3(PGHEKTUBHO JCHCTBOBATH B YpPE3BBbIYAMHBIX
CUTyaIUsX.



1.4. PekomMeHayemMoe KOJHYECTBO YAaCOB HA OCBOEHHE NMPOrPamMMbl Y4eOHOM
AUCHUNIHHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyudaromierocs 44 yaca, B TOM 4HCIIE:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs 40 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIMHBI
2.1. O0bem yueOHOM TUCHUIIMHBI U BUABI Y4eOHOH padoThl

Bup y4eOHoii padoThI O0BbeM yacoB
MakcumasibHas ydyeOHasi Harpy3ka (Bcero) 44
Oo0s13aTe/ibHAs AYIUTOPHAsI y4eOHAas1 HATPY3Ka (Bcero) 40
B TOM YHCJIE:
1abopaTopHbIE padOTHI 2
MPAKTUYECKUE 3AHATHUS 14

KOHTPOJIbHBIE paOOTHI

KypcoBas pabota (poekt) (eciu npedycmompeno)
KoHcynbpTanuu 4
CamocTosiTesibHasi padoTa o0y4yawmerocs (Bcero) 0
B TOM YHUCJIC:

camocTosiTeNIbHas padoTa Haj KypcoBoi paboToil (IpOEKTOM)
(ecyu peyCMOTPEHO)

1 ceM. — KOHTp. pab.
2 ceM. - 3a4eT C OIl.

Hmoeosas ammecmayus 6 hopme (yrazams)




2.2. TemaTu4yeckuii IiIaH u cogep:xxkanue ydeonou nucuunanubl CO0.01.10 buosorus

HaumeHnoBaHue pa3aesioB u Conep:xanue yuedOHOIro MaTepuasa, 1adopaTopHbie padoThl M MPAKTHYECKHE O0bem YpoBeHb
TeM 3aHATHS, CAMOCTOSITe/IbHAsI padoTa o0y4yarouuxcs, KypcoBas padora (IpoeKr) 4acoB 0CBOEHMS
(eciu npedycmompeHul)
1 2 3 4
Paszpnen 1. Kierka - cTpyKTYpHO-()YHKIIMOHAJIBbHAS €IMHULA KUBOI'0
Tema 1.1. buosorusa kak | Cogep:kaHue yueOHOro MaTepuajia
HayKa. OO0mas | buonorust kak Hayka. CBsA3b OMOJIOTMH C JPYTUMHU HayKaMH: OMOXHMHS, OMOpU3HKa, 1 1
XapPaKTePUCTUKA )KU3HHU Ouonuka, re”Horeorpadpus u ap. Pomp m wmecro Oumonoruu B (POpMHUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHBI Mupa. cTtopus Guosioruu. 3HaUueHUE [UTOJIOTUN JIJISt
pa3BUTHs OHMOJIOTUM W TO3HAHHUS TPUPOABI. MeETOoAbl LUTOIOTMU: MHKPOCKOIHS,
xpoMarorpadus, snexkTpodope3, METOA MEYEHBIX aToMOB, au(depeHIInaIbHOe
LHEHTPUPYTHPOBAHUE, KyJIbTypa KJIETOK. YPOBHM OpraHM3allud  OHOCHUCTEM:
MOJIEKYJIIPHO-T€HETUYECKHU, OpPTraHOUIHO-KJIETOYHBIH, OpTraHU3MEHHBIH,
MOMYJISIIMOHHO-BUIOBOM, OKOCHUCTEMHBIN  (OMOTeOleHOTHYECKU), OHUOCQEpHBI.
OO6m1ast XapaKTepUCTHKA )KU3HU, CBOMCTBA )KMUBBIX CHCTEM.
Tema 1.2. buosornvecku | Cogep:kanue yuedOHOro Mmarepuajia
BaJKHbIE XUMHYecKHe | XuMU4eckuii coctaB kieTku. Heopranwueckue BemiecTBa KieTkd. OpraHudeckue 1 1
coe/IMHeHHUs BeliecTBa KieTku. buonorndyeckue mnommmepsl. benku. Crpykrypa u  (QyHKIHA
0enkoBoil Mosekysbl. DepMeHTHI, MPUHIUT UX JEUCTBUA. YTIeBOIbl. bruonorunyeckue
¢byskuuu yrieBonoB. Jlunuael. O0muit miuan crtpoenus. ['unpopunbHo-runpodhoOHbIe
cBoiictBa. Knaccudukanus nununoB. buonmormyeckue ¢yHkiuu nunuaoB. ATO.
Crpoenne mosnexyisl AT®. buonornuyeckue pynkuun ATO.
Tema 1.3. CrpykrypHo- | CoaepkaHue y4eOHOI0 MaTepuaJa
(pyHkuuoHaIbHASA Knerounas teopus (T. IlBann, M. Ulneiinen, P. Bupxos). OcHOBHbIE MOJIOKEHUS 2 1
opraHu3zanus KJIETOK, | COBPEMEHHOW  KJIETOYHOM  Teopud. TuObl  KIETOK:  JYKapHOTHYECKass |
CTPYKTYPHO- npokapuornyeckas. CTpoeHue npokapuoTH4YecKor KieTKu. OCOOEHHOCTH CTPOCHHUS
(pyHKUMOHAIbHBIE reTepoTpopHON M aBTOTPO(PHOI MPOKAPUOTUUECKUX KJIETOK. BHUpyCHI - HEeKiIeTouHbIe
(paxTopsbI (GbopMBI KHU3HH W OONMraTHeie mapa3utel. CTPOSHHE MPOCTHIX W CIIOKHBIX BHPYCOB.
HACJIe/ICTBEHHOCTH bakrepuu. OOmas xapaktepuctuka. [lonsTHe mramm.
Tema 1.4. Oomen BemrecTB 1 | Coep:kanue yueOHOro Mmarepuajia
npeBpamieHue JHEPruM B | ACCUMWIAIMA U JUCCUMIIISALUS - IBE CTOPOHBI MeTaboian3Ma. THIbl 0OOMeHa BEeIIeCTB: 2 1

KJIETKE

aBTOTPO(HBIA U TeTepOTPOQHBIA, a’pOOHBIH W aHa’dpOOHBINH. DHEPreTHYECKOoe
obecneuenue kietku: npespamieane AT® B 0OMeHHBIX mporueccax. DepMeHTaTHBHBIN




XapakTep peakuui KiIeTouyHoro Metabonu3Mma. [lepBHUHBIA CHHTE3 OpraHMYECKHX
BemecTB B kietke. [lmactuyeckuii oOMeH. DoTocuHTE3. XEeMOCHHTE3. AHa’POOHBIM
SHEepreTuueckuii oOMeH. AHa’poOHbIe OpraHu3Mbl. bposkeHue, aBTOTPOQHBIN U
reTepoTpodHbId THUM NHUTAHHWSI. AHA’POOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJOrMU. JTambl SHEpreTudeckoro odbmeHa. [nmkonus. buonormueckoe
OKHCIICHWE, WM KJIeToyHoe nbixaHue. Martpuunbii cunte3 [IHK - permkarnms.
I'enernueckuit kox, ero cmoiicTBa. TpaHckpunuusa - Marpuusbiii cuHte3 PHK.
Tpancnsauus u e€ sranbl. YcinoBusi OnocunTe3a O6enka. Pomb pubocom B OGmocuHTE3E
Oernka.

Tema 1.5. KusHeHHBIH
HUKJI KJIETKH. MpuTto3.
Meiio3. OuTorenes.

Copep:kanue y4eOHOIro MaTepHuaJia

Knerounslii ik, ero nepuosl u perymnsanus. [lepuonsr naTepdassr nx 0COOEHHOCTH.
Henenue knetku - muro3. CTaguu MHUTO3a M IPOMCXOJAIIME Mpolecchl. Meio3 -
penykuuonHoe penenue kietku. Cramum wmenosa. Kpoccunrosep. [amerorenes.
Cnepmatorene3 u ooreHe3. CTpoeHue MOJIOBBIX KIeTOK. OIIOI0TBOpeHUEe U
SMOpPHOHAILHOE pa3BUTHE KUBOTHBIX. llapTeHorene3. OwOpuoreHe3. Craauu
smOpuorenesa. Poct u pa3sutne kuBoTHBIX. [locTaMOproHansHblil nepuos. Ilpsmoe u
HerpsiMoe pa3BuTHe. Pa3zBuTHe ¢ MeTaMop(o30M y OECIIO3BOHOYHBIX M MTO3BOHOYHBIX
KUBOTHBIX. CTaguu MNOCTAIMOPHUOHAJIBHOIO pPa3BUTHS Yy JKUBOTHBIX U 4YeJOBEKa.
[Iepuonsl OHTOreHe3a yenoBeKka. bruonornyeckoe cTapeHue U CMepTh. I 'epoOHTOI0THS

Tema 1.6. OcHoOBHBIE
MOHATHUS reHeTHKH.
3aKOHOMEPHOCTH

HacJIeJ0BAHUA /|

m3MeHunBocTH. Ceeknus
OPraHu3MoOB

Copep:xxanue yueOHOro MaTepuaJia

'eneTnka kak Hayka O HACJEACTBEHHOCTH M M3MEHUYMBOCTH OpraHu3MoB. OCHOBHBIE
TEHETUYECKUE  MOHATHS M CUMBOJIBI.  OCHOBHBIE  METOJABl  TE€HETHKHU:
TUOPHUI0TOTMUECKUN, IUTOJIOTHYECKHE, MOJIEKYISIPHO-TEHETHUECKHUE.

3axonsl . Menpnensa. 3akonsl T. Moprana.

B3aumopeiictBue reHoruna v cpensl npu GopmupoBaHuu (eHoruna. MzmMeHunBocTh
NpU3HaKoB. MoaudukanmonHas, Wi (GpeHoTunuueckas U3MEHUMBOCTh. Posb cpelnbl B
Moau(puKanMoHHON n3MeHunBocTd. Hopma peakuuu npusHaka. BapuanuoHHslil psn u
BapHallMOHHAs KpUBas. XapaKTepUCTUKA MOIUGPUKAIIMOHHON H3MEHUYMBOCTH
HacnencrBennas, WIM  TEHOTUIIMYECKas  W3MEHYHUBOCTb. Komb6unarupHas
M3MEHYMBOCTb. ~ MyTalMOHHAs  WM3MEHYMBOCTb.  BuApl  MyTauui:  TI'€HHBIE,
XPOMOCOMHBIE, TeHOMHBIE. [ [pU4rHBI BOSHUKHOBEHHUS MyTallUN.

Cenexkuus Kak Hayka. MeTOAbl CENEKIMOHHON paboThl. I'eTepo3uc U ero MpUYMHBL.
HckyccTBeHHBIM OTOOP: MacCOBBIM W MHAMBUAYAJIbHBIN. DTambl KOMOWHAIMOHHOM
cesiekumu. Copt, opoJia, ITaMMm.

HpaKTuquKne 3AHATHUSA:
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[TpakTuyeckast pabota 1. PemeHne reHeTHUYECKUX 3a1a4.

N

[Ipaktrueckas pabora 2. Pemenue 3amad 1mo MOAM(PUKANMOHHONW W3MEHYMBOCTH.
KonTponpHas paboTa 3a cemecTp

Pasznea 2. Teopusi 3BoJIIOIIUN

Tema 2.1. Bo3HukHoBeHHE U
pa3BuTHE KHU3HU HAa 3em.ie.
Hcropuss 3BOJIIOLHOHHOIO
Y4YeHUs

Coaep:xaHue y4eOHOro MaTepuaJia

I'unmore3sl M TeOpUM BO3HUKHOBEHMs KM3HM Ha 3emse. Hawano opranuueckoi
sBotonMH. [TosiBleHre nepBbIX KIETOK.

IlepBble BOIOIMOHHBIE KOHLENIMHU. [ pagyanucTiuueckas 3BOMOLMOHHAS KOHICIIINS
XK.b. Jlamapka. JIBwxkymue cunbsl 3Boiouuu. Kpeanmonusm u TpaHCHOPMUBM.
Cucremaruka K. Jlunnes u e€ 3nauenue i GOpMUPOBAHUS UIEU 3BOITIOLNN
[IpennoceiIKu BOSHUKHOBEHHS JapBUHU3MA. DBOJIONUS BHIOB B ipupozae. boprda 3a
cyuiectBoBaHue. EcrecTBeHHbIH 0TOOp. JlMBEpreH1ys Npu3HakoB U BU1000pa3oBaHUe.
OcHOBHBIE  TOJOXEHMUSI  CUHTeTHYeckoW Teopun HBomonuu  (CTI).  Poub
HBOJIIOIIMOHHON TeOpUHU B (OPMHUPOBAHUHN HAYUYHOU KapTUHBI MUpa

Tema 2.2. Mukpo3BoJronust
1 MAaKpPO3BOJIIOLHA

Coaep:xaHue y4eOHOro MaTepuaJia

MUKpOIBONIONMS W MaKpOIBOJIOIUS KAaK JTamlbl SBOJIOIHOHHOTO MpOIEcca.
JBwkymme cwibl (dakTopbl) dSBoMONUH. Murpanus. M30isius  MOmyJIsmmii:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMOIOrHYecKast (PEmpOTyKTUBHAS).
EcrecTBennbIit 0TOOD - HanpaBIAOIMIKKN (akTop 3BOIOIMH. boprba 3a cymecTBoBaHme
KaK MEXaHU3M JICHCTBHS €CTECTBEHHOTO OTOOpa B MOMyJslusax. Bum u ero xpurepuun
(mpu3naku). BunoobpazoBanue Kak pe3yiabTaT MUKPOIBOJIIOIIHH.

MakposBonrorus. DopMbl M OCHOBHBIE HampaBiieHHs Makpospomonuu  (A.H.
CeBepuoB). Ilytu  goctmwxkenuss  OMOJOTHYECKOro  mporpecca:  apomopdos,
uanoananTanus, oomas aereHepanus. MeToasl W3ydeHUss MaKpO3BOJIONWHU. 3aKOH
3apozsimeBoro cxoacTBa (3akon K. bapa). buorenernueckuit 3axon (3. I'ekkens, O.
Mirosuiep). O61Ire 3aKOHOMEPHOCTH (ITPaBHIIa) BOJIOIUU

Tema 2.3. Ilpoucxo:xkaeHue
4yeJI0BeKAa - AHTPOINOTeHe3

Copep:kanue y4eOHOIro MaTepHuaJia

AnTpononoruss - Hayka O denoBeke. CHCTeMaTHUeCKOE MOJOKEHHE YEJIOBEKa.
CxonctBo  yenmoBeka € KMBOTHBIMH. OTiuuMs  4elnoBeKa OT  JKMBOTHBIX.
[IpsiMoX0K€HNE U KOMIUIEKC CBSI3aHHBIX C HHMM IPU3HAKOB. Pa3BUTHE T'OJIOBHOIO
MO3ra ¥ BTOPOW CUIHaJIbHOM cucTeMbl. COOTHOLIEHHE OMOJOTMYECKUX M COLMANIbHBIX
¢baxTopoB B aHTpororeneze. OCHOBHBIE CTaJUU aHTpoINOreHesa. UeaoBedeckue pachl.
OcHoBHbIE OoOJBIIME pachl: €BpoIleoUJHAs (eBpa3uiickas), HErpo-aBCTpaJOUAHAs
(3xBaTOpHasIbHAsA), MOHIOJIOM/HAs (a3MaTCKo-aMepuKaHckas). Bpems u mecto
BO3HMKHOBEHUS YeI0Be4YeCKUX pac. ENMHCTBO UenoBedyeckux pac
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Pasgea 3. Ikojorusa

Tema 3.1. DxoJormyeckme
(axkTopsl M cpeabl KU3HU.
MMonyasiuusi, coo0IecTBa,
IKOCHCTEMBI

Copep:kaHue y4eOHOIro MaTepHuaJia

Cpez[H oOuTaHuA OpTraHnU3MOB: BOJHAaA, HAa3€MHO-BO3AylIHAasd, IIOYBCHHAsA,
BHYTpHOpraHu3sMeHHas.  DU3UKOXMMHUECKHE  OCOOEHHOCTHM  cpel  OoOuTaHMs
opranu3moB. IIpucnocobieHuss opraHM3MOB K JKU3HM B pa3HbIX cpenax. llonsrtue
9KOJIOTHYECKOTO ¢akTopa. Knaccugukarnus 9KOJIOTUUECKUX (baxTOpOB.
DKonoruyeckas XapaKTCPUCTHKA BHUIAA W TMOIIYJIAIHU. DKoIoruyecKkas HHUIIIA BUA.
DKoslorn4yeckue XapakTepucTuku nomysnuu. CoobiecTBa U 3kocucTeMsl. bruonenos
u ero crpykrypa (B.H. CykaueB). CBsi3u MeXIy OpraHu3MaMud B OHOIEHO3E.
CTpyKTypHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTbI, PEIyLECHTHI.
KpyroBopor BemiecTB W TOTOK JHEPrUU B d3Kocucteme. Tpodudeckne ypOBHH.
AHTpONOTeHHbIE 3KOCHCTEMBI. ArposkocucTeMbl. OTIUUUSA  arpo’KOCUCTEM OT
OuoreorieHo30B. YpOoskocucreMbl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM

Tema 3.2. buochepa -
rJ100aJbHast IKOJIOrH4ecKasi
cucTrema. Buausinue
AHTPONOTreHHBbIX (PaKTOpPOB
Ha Onocdepy

Copep:xxanue yueOHOro MaTepuaJia

buocgepa - xxuBasg obonouka 3emnu. PazButue npencrasieHuil o 6mochepe B Tpyaax
B.U. Bepnaackoro. O6nactu 6uocdepsr u e€ coctan. JXKuBoe BemecTBo 6uocdepsl u
ero ¢yHkuud. KpyroBopoThl BemIeCTB W OHMOT€OXMMHUYECKHE NUKIBL [TobanbHbIe
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH U MyTH UX PELICHHUS.

AHTpOInOreHHsle BO3JeicTBUs Ha Ouocdepy. 3arps3HeHus KaK BHJI aHTPOIIOI€HHOIO
BO3JCUCTBUS (XMMHYECKoe, (pU3HuecKkoe, OMOIIOTHYECKOe, OTXOJbl MPOM3BOJACTBA U
notpebsieHus1). AHTpONOreHHbIE BO3JEHCTBUS Ha arMmocdepy. BosznelictBus Ha
rugpocdepy (3arps3HEHUss W WX MCTOYHHMKH, HMCTOLIEHHMS BOJ). BozneicTBus Ha
nutochepy (merpamanms TOYBBI, BO3JEHCTBME HA TOpPHBIE TMOpOJAa, HeEApa).
AHTpOINOTreHHbIe BO3ACUCTBUS Ha OMOTHYECKHE COOOILECTBa (Jieca U pacTUTENIbHBIE
CO00111eCTBA, )KUBOTHBIA MUD)

IIpakTuyecKue 3aHATHSA:

[IpakTrueckas padota 3. PemieHne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aIaHUM
110 COXPaHEHUIO MPUPOJHBIX PECYPCOB CBOETO PErMOHA MPOKUBAHUS

Tema 3.3. Biausinue
COLHAIBHO-IKO0J0TH4eCKHX
¢dakTopoB Ha 310poBbe
4yeJl0BeKa

Copep:kanue y4eOHOIro MaTepHuaJia

310poBbe M ero cocrapisitomye. @DakToOpbl, MOJOKUTEIBHO U  OTPULATEIBHO
BIMSIOIME HAa OpPraHuW3M 4YeJoBeKa. BpenHble NPUBBIYKK: TOCIEACTBUS U
npodpwmiaktuka. [IpobiemMa TEXHOTEHHBIX BO3JEHCTBHI Ha 3J0pPOBbE UEIOBEKa
(37€eKTpOMarHUTHbIE MOJs, OBITOBAasl XUMMsI, N30BITOYHBIE IIYyMbI, pagHalus U T.IL.).
Apantansi opraHM3Ma 4YeJoBeKa K (hakropaM OKpyXKaromieil cpenbl. 3aluTHBIC
MEXaHU3Mbl OpraHM3Ma u4eJoBeKa. 3J0poBbe U paboTocnocoOHOCTh. [IpuHIMIBI
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¢dbopmupoBaHusl 370pOBbecOeperaroiero mnopeaeHus. Pusnueckas akTHUBHOCTh U
310poBbe. ['pynmbl 370poBbsi. OCHOBBI 3aKajduBaHUs. BHOXMMHUYECKHE ACHEKTHI
paumonansHoro nuranus. [IpaBuna 6e30mMacHOro MCMONIB30BaHUS OBITOBBIX MPHOOPOB
Y TEXHUYECKUX YCTPOUCTB

JlabopaTopHble 3aHATHSA

JlaGoparopHas padota «Onpenenenue ButamuHa C B IpOAYKTax MUTAHUS» 2
IIpakTHYeckne 3aHATHSA:
[IpakTuueckas pabora 4. OnpeneneHre HoOpM pPallMOHATBHOTO MUTAHUS. 4
KontposibHast paboTa 3a cemecTp

Pa3znen 4. buoskoJiornueckue HCCaeT0BAHUS

Tema 4.1. OcHoBHble | Conep:kaHue y4eOHOI0 MaTepuaJia

MeToAbl 0MO3KO0M0THYecKHX | Hayunsiii  meron.  MeToasl  OMOJKOJIOTMYECKMX — MCCJCIOBAaHUN:  TIOJICBBIC, 2

HCCJIeI0BAHUI nabopaToOpHbIE, IKCTICPUMEHTAIbHBIE. MOHUTOPUHT OKPY KAIOIIEH Cpeibl: JTIOKAITbHBIMN,
pernoHaNbHBIN U rI100aNbHBI. MeToabl MoucKa, aHanu3a u 00paboTku uH(pOpMAIUU B
Pa3JIMYHBIX HCTOYHUKAX

KoncyabTanumu 4

Bcero: 44

Jn1st XapaKTepUCTUKY YPOBHS OCBOEHHSI yUeOHOIO MaTepraa HCIIOIb3yI0TCs Clelyone 0003HaYeHuUs:

1. — 03HAaKOMUTEBHBIHN (y3HABaHHE paHee N3yUYEeHHBIX 00bEKTOB, CBOMCTB);

2. — penpoaAyKTHBHBIN (BBIIOIHEHHE ACATEIFHOCTH MO 00pasily, HHCTPYKIMU WU MOl PYKOBOJICTBOM)

3. — IpPOAYKTUBHBIH (IUIAHUPOBAHUE U CAMOCTOATEIIFHOE BBIIIOJIHEHHUE JCATEIbHOCTH, PELICHHE TPOOIEMHBIX 3a1a4)
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3. YCJIOBUSA PEAVIN3ALIMU TPOI'PAMMBI INCHUIIJIMHBI

3.1. TpeboBanus K MUHUMAJIBHOMY MaTepHaIbHO-TEeXHUYECKOMY
o0ecreueHnI0

Yuebnast ayauropusa. Kabunetr XumMuu, OMOJIOTHH.

VYyebnas mebenp Ha 30 mocaoyHbIX MeCT, pabouee MeCTO MpernoiaBaTes, T0cKa
MeJIoBas TPEXCEKIMOHHAs-11T., mKad KHWKHBIA OIIT., TOJIKa HAaBECHas SIIT.,
cTeHJT WH(POpMAIMOHHBIN-11IT., TUIaKaTHUIA-21T., Pa3gaTodnHslii MaTepuan c
KOHCIIEKTaMH JIEKIIUH, TaOJINUIAMU, WJUTFOCTPAIUsMH, dbopmynamu,
WHCTPYKIIMOHHBIE KapThl MPAKTHYECKUX 3aHATHH, MaTepHalbl TEKYIIETO
KOHTPOJIS,, METOMYECKHUE PEKOMEHIAIMH 10 PEIICHHUIO 3a1a4.

KaGuHeT /u1s caMOCTOATEAbHON U BOCIUTATENbHON PabOTHI.

VYyebnast me6enp Ha 30 MOCaTOYHBIX MECT, pabodee MECTO MPEToIaBaTes, T0CKa
MenoBas-1mT.,mKap  KHWKHBIA-4WT.,Kap  IUIATIHOW  -1MIT.,,KOMIBIOTEP
npenojasarenss - HoyrOyk hp amd Athlon Gold 3250U -1mr., ITpoekrop NEC c
npoeKMoHHbIM KpaHoM Star. HoyToyk HP Intel™ Core ™ 2.7 Hz- 3 mt. MOY
Laser Jet 1132MFP- 1 mr.

3.2. UudopmannoHHoe odbecrieueHre 00ydeHust
Ilepeyenbr pekoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIUTePaTypPhbl

Knuroo6ecneueHHOCTH
bubanorpaduyueckoe onucanue U3TaHusi Ocuosnas/ Koa-Bo.

(aBTOp, 3ar;1aBHeE, BH/, MECTO H 0/l M3aHMs, KOJ. CTP.) AIOMOTHATETLHA 3K3. B OMOJI1. DJIEKTPOHHbI

JuTepaTypa CIIGIDY e pecypcsl
buonorusa. 10 xmacc (0a30BBIA ypOBEHB) : https://
yueOonuk / B. B. Ilaceunuk, A. A. KameHckuii, znanium.ru/
A. M. PybuoB [u ap.] ; moxm pen. B. B. | ocH catalog/
[Taceynnka. — 6-e u3A., crep. — Mocksa : product/
[IpocBenienue, 2024. — 224 c. : ni. 2174807
buonorus. 11 xmacc (0a30BbIf ypoOBeHb) : https://
yuebnuk / B. B. Ilaceunuk, A. A. KameHckuii, znanium.ru/
A. M. PybuoB [u ap.] ; mom pen. B. B. | ocn catalog/
[Taceynuka. — 6-e u3a., crep. — Mocksa : product/
[Ipocsemenue, 2024. — 272 c. 2157271
Konecunukos, C. H. https:/
OOmass Owonorust : ydeOHOEe Tmocobue / book.ru/
Konecrukos C. U. - Mocksa : KnoPyc, 2026. - | °°" book/960316
287 c.
Konecuukos, C. 1. JIOII 40
OOmast Ouonorusi : ydeOHOe mocoOue IS
CTYICHTOB  00pa30BaTENIbHBIX  YUPESIKIACHUN
CIIO / C. . KonecHukoB. - 6-¢ u31., CTEp. -
Mockaa : KnoPyc, 2020. - 287 c.
Mycradun, A. T Ji01 https://
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https://book.ru/book/950239
https://book.ru/book/960316
https://book.ru/book/960316
https://book.ru/book/960316
https://znanium.ru/catalog/product/2157271
https://znanium.ru/catalog/product/2157271
https://znanium.ru/catalog/product/2157271
https://znanium.ru/catalog/product/2174807
https://znanium.ru/catalog/product/2174807
https://znanium.ru/catalog/product/2174807

buonorus yuebHuk / Mycrapun A. T, book.ru/
3axapoB B. b. - Mocksa : KnoPyc, 2024. - 423 book/950239
C.

SIpeirun, B. H. JI0T1 https://
buosnorus : y4eOHUK M PaKTUKyM s crio / B. urait.ru/

H. Speirun [u ap.] ; mox pen. B. H. Speiruna. - bcode/

2-e u3a. - Mockaa : FOpaiit, 2026. - 377 c. 583565

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEEHOH

JUCLUITJIMHBI
OCBOCHUA

Konrposb H omeHka pe3yJibTaToOB

y4eOHOM  JUCIUTLIIUHBI

OCYUIECTBJISIETCS TMpEnojaBaTeleM B MPOIECCE MPOBEACHUS MPAKTUYECKHUX
3aHATUN U 1a00paTOPHBIX pabOT, OMpoca, a TAK)KE BBITIOTHEHUS O0yYaroIUMUCS

MPOEKTOB U UCCJICIOBAHUM.

Pe3yabTarsl 00yueHust
(ocBOEHHBbIE YMEHHS1, YCBOCHHbIE 3HAHUSA)

®opMbI M MeTObI KOHTPOJISI U
OLICHKH Pe3yJ1bTATOB 00y4eHus!

YMeThb:

pacKphIBaTh COJEP)KaHWE OCHOBOIOJIATAIOIINX
OMOJIOTHYECKUX TEPMUHOB W TIOHSTHW: >KU3HB,
KJIETKa, TKaHb, OpraH, OpraHu3M, BU],
MONYJISIUS, dKOCHCTeMa, OHMoleHo3, Ouocdepa;
MeTaboau3M (0OMEH BEIISCTB M IPEBpAICHHE
SHEPIun), roMeocTas (camoperynsuus),
OnocuHTe3 Oenka, CTPYKTypHas OpraHu3aius
JKUBBIX CHCTEM, JTUCKPETHOCTh, CAaMOPETYJISIINS,

CaMOBOCIIPOU3BEEHNE (penponykuus),
HaCJIEICTBEHHOCTb, U3MEHUYUBOCTb,
HPHEPro3aBUCUMOCTb,  POCT U  pPa3BUTHE,

YPOBHCBAA OpPTraHU3aAIINA,

Pa3paboTka rioccapus
TectupoBaHue

PacKphIBaTh COJEP)KAHUE OCHOBOIIOJIATAOIINX
OMOJIOTUYECKUX TEOPUN M TUMOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM, 3BOJIOIIMOHHOM,
MIPOUCXOXKJACHHUS KU3HU U YEIIOBEKA,

3anojiHeHNEe Ta0IHILL
YCTHBIN 0npoc

pacKpbIBaTh OCHOBOIIOJIAr aroIIue
OMOJIOTMYECKHE 3aKOHbl M 3aKOHOMEPHOCTH
(I'.'Mennens, T.Moprana, H.M1.BaBuiogsa,

O.I'exkensa, ®.Mrwoinepa, K.bapa), rpanunsr ux
MPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

BrImmotHeHIE TPaKTHYECKUX
pabort (perieHue 3aaa4)

BBIICIATh CYIIECTBEHHBIC TMPU3HAKH BHPYCOB,
KJICTOK IIPOKAPHUOT M SYKAPUOT; OJHOKJICTOYHBIX
U MHOIOKJIICTOYHBIX  OpPraHHU3MOB,  BHJIOB,
OHMOreOoI€HO30B U DJKOCHUCTEM, OCOOEHHOCTHU
IPOILIECCOB OOMEHa BECIIECTB M IPEBPAICHUS
SHEPTHH B KJIETKE, (OTOCHHTE3A, TIACTUICCKOTO
U DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,

TectupoBanue
BrinmonHeHne npakTHYecKux
pabort (perieHue 3aaa4)

3amnojiHeHNE Ta0INILL
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MUTO3a, Mei03a, OIJIOJOTBOPEHUS, Pa3BUTUS U
pPa3MHOXKEHHUS, HWHAMBHIYAJIbHOTO  Pa3BUTHS
opraHu3Ma (oHTOTrEHE3A), O00pBOBI 3a
CYILIIECTBOBAHHE, €CTECTBEHHOTO otbopa,
BUJI000pa30BaHus, IPUCTIOCOOIIEHHOCTH
OPraHM3MOB K cpele OOWTaHWs, BIUSHUA
KOMIIOHEHTOB ~ JKOCHUCTEM,  aHTPOTOTCHHBIX
U3MCHEHUH B DKOCHCTEMaxX CBOCH MECTHOCTH,
KPYroBOpOTa BEIIECTB M IMPEBpAIICHUE YHEPTHU
B Onocdepe;

MIPUMCHSTH MIOJTyYCHHBIC 3HAHUS JUTS
OOBSICHCHUS OWOJOTMYECKHX IPOIECCOB H
SIBIICHUM, JJTSI IPUHSITHS TIPAKTUYCCKUX PEIICHUN
B TIOBCETHEBHOM >KM3HHM C IEIbI0 00CCIeUCHUS
0€30MacHOCTH CBOETO 3JI0POBbSI U 3JI0POBBS
OKPYXKAIOIIUX JIIOJIeH, COONIOACHUS 310POBOTO
oOpa3a »XHU3HH, HOPM TPAMOTHOTO TTOBEJICHUS B
OKpY Karolel NPHUPOJAHOW Cpelie; NMOHUMaHUE
HEOOXOJMMOCTH HCIIOJIb30BaHUS JTOCTHKCHUHN
COBPEMCHHOW OMOJIOTUU U OMOTEXHOJIOTHUH JIJIs
paIMoOHAJILHOTO MPUPOAOTIOIB30BAHNS,

BrimonHeHne npakTH4ecKuX u
1abopaTopHBIX paboT
(peiieHue 3a1a4)

IIPUMEHATh  OCHOBHBIE  METOJIBI  HAYYHOIO
MO3HAHMs,  HCIOJb3YEeMbIX B  OMOJIOTHH:
HAaOJIOACHUS M ONMCAHUS JKUBBIX CHCTEM,
IIPOLIECCOB W SIBJICHWW; OpraHu3alud W
MPOBENCHHUS] OMOJIOTMYECKOTO0 3KCIEPUMEHTA,
BBIJIBJKEHUS TUIIOTE3, BBISBICHHS 3aBUCHMOCTH
MEXIY UCCIIEyEMBIMU BEJINYNHAMU,
OOBSCHEHUS  TOJIYYEHHBIX  PE3yJIbTaTOB U
(GopMyJIMpPOBaHUS BBIBOJAOB C HCIIOJIB30BAHHEM
HAy4YHBIX IIOHATHNA, TEOPUH U 3aKOHOB;

BrImonHeHNE MPaKTHISCKUX
pabot (pemeHune 3amaq)

pemiatb OMOJIOTMYECKHE 3a/ayd, COCTaBISATh
TEHOTUIIMYECKUE CXEMbl CKPEUIMBAHUS A
pa3sHbIX THIOB HACJIEIOBAHUSA IPU3ZHAKOB Yy
OpPraHu3MOB, COCTaBJISITb CXEMbl MEPEHOCA
BEIIECTB M DJHEPrUM B HIKOCUCTeMax (1enu
MUTAHUS], TUIIEBHIE CETH);

BrimosiHeHNE TPaKTUYECKUX
paboT (pelreHue 3aaa)

KPUTHYECKHU OIICHUBATH nHpopMaIuio
OMOJIOTUYECKOTO  COJIEPKaHUS, BKIIOYAIOLIYIO
IICEBJOHAYYHbIE  3HAHUS M3  Pa3JINYHBIX
MCTOYHUKOB (CpeACTBAa MaccoBOi HMH(OpMaIuy,
Hay4YHO-TIOIYJISIPHBIE MaTepualsl);
MHTEPIPETUPOBATH ATUYECKUE aCIIEKThI
COBPEMEHHBIX HCCIEJAOBaHWK B  OHOJIOTHH,
MEJUIMHE, OMOTEXHOJIOTHH; pacCMaTPHUBATh

[ToaroroBka yCTHBIX
COOOIIEHUI U MPE3EHTALMIM
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rJI00aJTbHBIE HKOJIOTUYECKHUE POOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIIECHUIO K
HHUM COOCTBEHHYIO TO3UITHIO;

co3aaBaTh COOCTBEHHBIC MMCHMCHHBIC W YCTHBIE [ToaroToBKa YCTHBIX
coOOIeHNsT HA  OCHOBE OMOJIOTMYECKOH | cooOuIeHuii ¢ npe3eHTanueit
uHQOpPMAIMU U3 HECKOJBKHUX HMCTOYHUKOB, PaspaboTka rioccapus
IPaMOTHO HCIIOJIb30BaTh MOHATHHHBIA ammapar
OHOJIOTHH;

3HaThb:

O MECT€ W PO OMOJIOTHH B CUCTEME HAyYHOI'O TectupoBanune
3HaHUS, (yHKIHOHATBHOM IrPaMOTHOCTH
YeJIOBEKA JIJIsl PELICHHUSI )KU3HEHHBIX TPo0IeM

5. OCOBEHHOCTHY OCBOEHUS JUCHUTIJIVHBI 1151
WHBAJIMJIOB M JINI] C OTPAHMYEHHBIMYA BO3MOKHOCTAMM
3JI0POBbS

OOydeHune Ml C OrPAaHUYCHHBIMH BO3MOXKHOCTSAMH 3JI0POBBS TIpU
HEOOXOJMMOCTH  OCYILECTBIIAETCS HAa OCHOBE aJalTHPOBAHHOM paboueit
OporpaMMbl  C  HCIOJNB30BAHMEM  CICIUANBHBIX  METOAOB  OOY4YeHHS W
JUAAKTUYECKUX  MaTepualioB, COCTaBJIEHHBIX C Y4YeTOM  OCOOEHHOCTEN
NCUXO(U3NYECKOTO PAa3BUTHUS, WHANBUAYAIBHBIX BO3MOXKHOCTEH W COCTOSIHHSI
3I0POBBS TaKUX OOydaromuxcs (00y4Jaronierocs).

B nensx ocBoeHuss ydyeOHOW mporpamMmbl JUCLUIUIMHBI MHBIWJAMHU U
JULAMH ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310p0Bbst Kosutemk obecrieunBaert:

JUIS MHBAJIMJIOB M JIMIl C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 370POBbsI IO
3pEHUIO: pa3MeIleHUE B JIOCTYIHBIX JJIsi OOy4YarOUIUXCs, SBJSIOUINXCS CIETBIMU
Wik cIa0OBUIAIIMMU, MECTaX W B aJalTUPOBAHHON (QopMme CHpaBOYHOMN
uHbOpMallMd O pacHUCaHUM Y4YEOHBIX 3aHATUN; TNPUCYTCTBUE AaCCHCTEHTA,
OKa3bIBAIOILIETO oOyyaroniemycs HEOOXOUMYIO MIOMOILIb; BBIITYCK
IbTEPHATUBHBIX (DOPMATOB METOAUYECKUX MaTepUaNoB (KPYMHBIA IMIPUDT WIH
aynuogaisl);

JUIS UHBAIHMJIOB M JIMII C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 370POBbBSI IO
CITyXy: HaAJIe)KaITUMH 3BYKOBBIMH CPEJICTBAMU BOCTIPOM3BEIcHIE HH(popMannu;

JUIS WHBAJIMIOB M JIMI C OrPAHUYEHHBIMH BO3MOYKHOCTSMH 3/I0POBBS,
UMEIOLIMX  HapyLIEHWs  ONOPHO-IBUIATEIbHOIO  ammapara:  BO3MOXHOCThb
OecIpensITCTBEHHOIO JI0CTyIa 00y4aroUXcs B yUCOHbIE TOMEIICHUS, TyaleTHbIE
KOMHAThI U IpyTue MOMEIICHHUs], a TaKXKe MPeObIBaHUE B YKa3aHHBIX IOMEIICHUSX.
O0bpazoBanue 00yyarOUMXCs ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI MOXKET
ObITh OPraHHW30BaHO KaK COBMECTHO C JPYIMMHM OOydYarollMMHCS, TaKk U B
OTJENIbHBIX TPYyMNaxX WIHA B OTAEIbHBIX OPraHU3aLUAX.
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