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1. IACIIOPT PABOYEM IPOI'PAMMBbI YYEBHOM JUCHUILINHBI
C00.02.03 buoJsorus

1.1. O0Js1acTh IPUMEHEHUs IPOTrPAMMBbI

[Iporpamma y4yeOHOW JUCUMIUIMHBI SIBJISIETCA 4YacThlo 00pa3oBaTENbHOMN
pOrpamMMbl TOATOTOBKH CIELMAIIUCTOB CpeHero 3seHa B cooTBeTcTBUM ¢ OI'OC
no cneuuanpHoctn CIIO  19.02.11 TexHosnorus mPOAYKTOB NUTAaHUS W3
pPacTUTENILHOTO  ChIpbsi, YKpynmHEHHas rpynna crnenuansHocTedn  19.00.00
ITpoMbIlIeHHAs KOOI U OMOTEXHOJIOTHH.

1.2. MecTo y4eOHO# TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHO MPOrPaMMbI:
JTUCHMIUIMHA BXOJAUT B  NPOQMIbHBIE JUCHUIUITMHBI  00IIeo0pa3oBaTeIbHOM
MIOATOTOBKH.

1.3. Hean u 3a7a4u y4eOHOH AUCUMILUIMHBI — TPeOOBAaHHMS K pe3yJbTaram
OCBOCHUSA Y4eOHOU AU CHUTIIUHBI:

Henp mucuumuael «buonorus»: (GopmMupoBaHue y oOyHarOIIUXCS CUCTEMBI
3HAHUM O PA3JIUYHBIX YPOBHAX KM3HHU CO 3HAHUEM COBPEMEHHBIX INPEICTABICHUIN
0 >KMBOW MPHUPOJE, HABBIKOB MO MPOBEJICHUIO OMOJOTMYECKHX HCCIIEIOBAHUN C
COOJIFO/ICHHEM 3TUYECKMX HOPM, apryMEHTHUPOBAHHOW JIMYHOCTHOW IMO3ULUU 10
OepeXKHOMY OTHOLIEHHIO K OKpY:KaroIlel cpefe.

B pesynpTaTe ocBOeHHS y4eOHOW MMCHMIUIMHBI OOYYArOUIUICS JOJIKEH
yMeThb:
VY1 - packpbiBaTh coepkaHUe OCHOBOIOJIATAIOIINX OMOIOTHUECKUX TEPMUHOB
U TIOHATUN: KHU3Hb, KJIETKa, TKaHb, OpraH, OpPraHU3M, BUJ, MOMYJISAIMS,
’KOCcUcTEMA, OnoLeHo03, Onocdepa; MeTadboan3M (0OOMEH BEUIECTB U MPEBPAICHUE
JHEPruu), TroMeocTa3d (caMoperyisduus), OuOCHUHTE3 Oelka, CTPYyKTypHas
OpTraHU3aIHs AKHUBBIX CHCTEM, JTCKPETHOCT, CaMOpPETYJISIIHS,
CaMOBOCIIPOU3BEICHHE  (PENpPOaYKLHMsA), HACIEACTBEHHOCTb, HM3MEHYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3alINs;
VY2 - packpbIBaTh COAEpKaHUE OCHOBOIOJATAIOINX OMOJIOTUYECKUX TEOPUM 1

TUITOTE3: KJIETOYHOM, XPOMOCOMHOM, MYTallHOHHOMU, ABOJIIOLMOHHOM,
MIPOUCXOKICHUS )KU3HU U YEIIOBEKA;
VY3 - packpelBaThb OCHOBOIIOJAraroliie OWOJOTHYECKHE 3aKOHBI |

3akoHoMepHocTH  (I.Mennens, T.Moprana, H.M.BaBunoBa, D3.I'ekkens,
®.Mronnepa, K.bapa), rpanuisl uX NpUMEHUMOCTH K KMBBIM CUCTEMAM;

Y4 - BBIIENATH CYIIECTBEHHBIE NPU3HAKKA BHUPYCOB, KIETOK MPOKAPUOT H
AYKApUOT;  OJHOKJIETOYHBIX UM  MHOTOKJIETOYHBIX  OpPraHu3MOB,  BHUJIOB,
OMOTEOIIEHO30B U DKOCHUCTEM; OCOOCHHOCTH MPOIECCOB OOMEHa BEIIECTB M
MpeBpalleHusl dHEPrMU B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
DHEPreTUYEeCKOro OOMEHa, XEeMOCHHTE3a, MHTO3a, Melo3a, OIUIOJOTBOPEHMUS,
Pa3BUTHUS U PA3MHOXKCHUS, UHIUBUIYAJILHOTO Pa3BUTUS OpraHu3Ma (OHTOIeHE3a),
OOpbObI  3a CYIIECTBOBAHHME, €CTECTBEHHOrO OTOOpa, BHI000pa30BaHMS,
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IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpele OOUTaHMsl, BIMSHHUS KOMIIOHEHTOB
DKOCUCTEM, AHTPOIIOICHHBIX HW3MEHEHUH B SKOCHCTEMAaX CBOEH MECTHOCTH,
KpPYroBOpOTa BELIECTB U MPEBpaICHIE SHEPTUU B buocdepe;

Y5 - HOpUMEHATh MONYYEHHBbIE 3HAHUSA JUIsl OOBSCHEHUS OMOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl TPUHATHSA MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOMN
JKU3HM C LeJbl0 ofecredeHus: 0e30IacHOCTH CBOETO 370pOBbS M 3J0POBBSA
OKPYXKaIOILUX JIIOAEH, COONI0AeHUs 3I0pOBOr0 00pas3a KU3HU, HOPM TPaMOTHOIO
MOBEJACHUSI B OKpYyXKarouleld MNpUPOJHON cpelie; MOHMMAaHWEe HEOOXOIUMOCTH
UCIIOJIb30BAaHUSl JTOCTHKEHUM COBpPEMEHHOW OHOJIOTMH M OWOTEXHOJIOTUH IS
PalMOHAIIBHOTO ITPUPOOIIOIb30BAHMS;

Y6 - NpuUMEHATh OCHOBHBIE METOJbl HAYYHOI'O IO3HAHMS, UCIIOJIB3YEMBIX B
Ouonoruu: HAOMIOJEHUS U OIUCAHUS JKUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHM3allid W TMPOBEACHUA OHOJOTHYECKOIO HKCIEPUMEHTA, BBIIBUIKCHHUS
TUIOTE3, BBIABICHUS 3aBHCUMOCTH MEXAYy MCCIEAyEeMbIMH BEJIUYMHAMM,
OOBSICHEHHSI TOJIyYEHHBIX pPE3yJbTaTOB U  (OPMYJIHPOBAHHUS BBIBOJIOB C
MCIIOJIb30BAaHUEM HAYUYHBIX IMOHATUNA, TEOPUN U 3aKOHOB;

V7 - pemarh OUOJOTUYECKHE 3a7a4M, COCTABISATh TC€HOTUIIMYECKUE CXEMBI
CKpEIIMBaHUsl JUIsl pa3HbIX THUIIOB HACJIEOBaHUS MPU3HAKOB Yy OPraHu3MOB,
COCTaBJIAITh CXEMBbI MEPEHOCA BEIIECTB M SHEPIHH B dKOCHCTEMAaxX (LN MUTAHMS,
MUIIEBbIE CETH);

V8 - KpUTHUYECKH OLEHMBaTh MH(OPMALMIO OHOJIOIMUYECKOTO COAEPIKAHUA,
BKJIFOYAIOIYIO IICEBJOHAyYHbIC 3HAaHHUsS W3 PaA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOM MH(OpMalMM, HAYYHO-IOIMYJISPHbIE MaTepualbl); WHTEPIPETHUPOBATH
THUYECKHUE aCIEKTbl COBPEMEHHBIX HCCIIEIOBaHUM B OHOJOTMHU, MEIULUHE,
OMOTEXHOJIOTUM; paccMaTpuBaTh  TIJI0OAJIbHBIE  HKOJIOTMYECKUE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

Y9 - cozmaBaTh COOCTBEHHbIE TUCHbMEHHBIC U YCTHBIE COOOIICHHUS Ha OCHOBE
Ovonornyeckod uMHGOpPMAUMU U3  HECKOJbKUX  HMCTOYHUKOB, TIPAMOTHO
UCII0JIb30BaTh NOHATUIHBIN armapaT OMOJIOTUY;
3HATH:

31 - o MecTe U posii OMOJIOTUM B CUCTEME HAYYHOTO 3HaHUS; PYHKIMOHAIbHOU
IPaMOTHOCTH Y€JIOBEKa Il pEeIIeHUS )KM3HEHHBIX MPOOJIeM.

OcBoeHue coxaepxkanus ydeOHOM nucuuiuinHbl «buonorus» obecrneunBaeT
JOCTHIKEHHE CTYACHTAMMU CIEAYIOIINX PE3YJIbTATOB:
JUYHOCMHbIE: TOTOBHOCTh K CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH W
CaMOOIIPEACIICHUIO TPAXKIAHCKOTr0 BOCITUTAHUS
TPYAOBOI'0 BOCIIMTAHUS:
TOTOBHOCTB K TPYZy, OCO3HAaHUE LIECHHOCTH MAacTepPCTBa, TPYL0I00HE;
TOTOBHOCTh K AKTHUBHOW JE€ATE€IbHOCTH TEXHOJIOTMYECKONM U COIMAIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITNIOJIHATH TAKYIO JI€SITEIbHOCTB;
MHTEPEC K Pa3IMYHbIM chepam npodhecCuOHATbHON NeATEeIbHOCTH;
IKOJIOTHYECKOT0 BOCITUTAHMSA:
C(OPMUPOBAHHOCTh IKOJIOTUYECKOM KYJbTYpbl, IOHUMAHUE BIMSHUS




COLIMAIbHO-3KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE NMPUPOAHOU M COLMAIBHOU
Cpelbl, 0OCO3HaHHUE TI00aTbHOT0 XapaKTepa SKOJIOTHUECKUX Mpooiiem;

IJIAHUPOBAHUE W OCYLIECTBJIEHHUE JEWCTBUM B OKPYXKAKIIEH Cpeie Ha
OCHOBE 3HAHUS LIEJIeH YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE IEUCTBUM, IPUHOCAILNX BPEJ OKPYKAIOLIEH CPELE;

YMEHUE TPOTHO3UPOBATh HEOJArONPHUATHBIE IKOJIOTHYECKUE MOCIEICTBUS
MIPEANPUHUMAEMBIX JIEHCTBUM, IIPEIOTBPAILATh UX;

pacIIMpEHne OIbITa ACATEIbHOCTH IKOJIOTHUYECKON HAIIPABICHHOCTH;

HEHHOCTH HAYYHOI'0 IO3HAHMS:

c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW IPAKTHKH, OCHOBAHHOTO Ha JMAJIOre
KYJIbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpLICHCTBOBAHUE SI3BIKOBOM W YMUTATEIbCKOW KYJBTYpPbl KaK CpeICTBa
B3aMMOJICHCTBUSA MEXKIY JIFOJbMHU U II03HAHUS MUPA,

OCO3HAaHME LIEHHOCTH HAyYHOU NEATEIBHOCTH, FOTOBHOCTH OCYILECTBIISITH
IIPOEKTHYIO M HCCIIEIOBATENIBCKYIO NEATENIBHOCTh UHAWUBHUIYAJIbHO M B TPYIIIIE.

>  mMemanpeomemmuble: OBJIaJICHUE HAaBBbIKAMH y4eOHO-

MCCIIeIOBATEIHLCKOM, IIPOSKTHOM U COIIMAJILHOM JCSITCIIBHOCTH
OBJIaJIeHHE YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMHU JA€HCTBUSIMH:
bazoeble 102uyecKue 0eucmeusl.

CaMOCTOSITeIbHO (D OPMYyNIHpOBaTh W aKTyaJu3upoBaTh  IpolJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK WM OCHOBAHUS IS CPaBHEHUS,
Kiaccudukanuy u 00001IeHNS;

OTIpENIENATh IENN JCSITCIbHOCTH, 3aJaBaTh IMapaMeTPhl W KPUTCPUH WX
JIOCTHIKEHHUS,

BBISBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B  pacCMaTPHBAEMBIX
SIBJICHUAX,

BHOCUTb KOPPEKTHUBBI B  JCATCIBHOCTH, OIICHUBATh COOTBETCTBHUE
PE3yNbTATOB LEJISM, OIICHUBATH PUCKHU MOCIICICTBHIA JICATCILHOCTH;

pa3BUBATh KPEaTHUBHOE MBIILICHUE TIPH PEIICHUH YKU3HEHHBIX MPOOJIEeM;

bazoevle ucciedosamenbekue 0eucmeust.

BJIAJCTh HaBbIKAMU y4eOHO-HCCIIeI0BATEIIbCKON u MIPOCKTHOMN
JeATeIIbHOCTH, HABBIKAMH pa3peIIeHus IIpooIIieM;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEeIIeHUs, HaXOAWTh apTyYMEHTHI JJIS JT0OKa3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIC B XOJE PpEIICHUS 3aJaddl Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHECHHE B HOBBIX
YCIIOBHSIX;

YMETh TMEePEHOCUTh 3HAHHWSA B IO3HABATEIBHYIO M IPAKTUYCCKYIO OOIaCTH
KA3HEAEATEILHOCTH,

YMETh UHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJICH, TIpEJjIaraTh OpUTHHAJIBHBIC ITOIX0 Bl U PEIICHUS;




paboma c ungopmayueri:

BJIAJICTh HABBIKAMU TMOTy4YEHUSI HHOOPMAITUU U3 UCTOYHUKOB PA3HBIX TUTIOB,
CaMOCTOATEITLHO  OCYIIECTBJIATh  TOWCK,  aHajdW3, CHUCTEMATHU3AlHUI0 |
WHTEPIPETANNIO MHHOPMAIINH PA3TINYHBIX BUIOB U ()OPM MPECTABICHUS;

co3JaBaTh TEKCThI B pPa3IWYHBIX (opmMaTax C ydYeTOM Ha3HAYCHUS
uHpopMalMu U  1EJIeBOW ayJuTOpuUH, BbIOMpas ONTUMaJIbHYI (QopMmy
MIPE/ICTABIICHUS U BU3yaJIU3alliH;

OIICHUBATh JOCTOBEPHOCTH, JETHTUMHOCTh MH(OpPMAIUU, €€ COOTBETCTBUE
MPaBOBBIM M MOPAIbHO-ITUYECKUM HOPMaM;

UCIIOJIb30BaTh  CpeACTBa HMHGOPMAIMOHHBIX W KOMMYHHKallMOHHBIX
TEXHOJIOTUI B PEIICHWU KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ coOmoJieHneM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUCHBI, PECypcOCOEpEeKeHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON OE30MTaCHOCTH;

BIAJCTh  HABBIKAMHM  pACMO3HABaHUS W 3alIUTBl  WHQPOPMAIIHH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH;

coemecmnas 0esimenrbHoOCmy.

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBUYTBHON
paboThI;

NpPUHUMATh ICJIM  COBMECTHOM  JIEATEILHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUSL MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,
pacnpenensiTh poJM C YYETOM MHEHUHM Y4YaCTHHUKOB, OOCYXKIAaTh pPe3yJbTaThl
COBMECTHOM pabOThI;

KOOPJIMHUPOBaTh W  BBINOJHATH paboOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

OCYIIECTBIISTh TO3UTHBHOE CTPATETUYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIHsSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM;

npunsmue ceos u opy2ux arooeu.

MPUHUMATh MOTUBBI U apTYMEHTHI APYTHX JIFOJICH MPU aHAIIN3€ Pe3yJIbTaTOB
NeATETHbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX JIOJEH Ha OMNOKH;

pa3BUBATh CITIOCOOHOCTH TOHMMATh MHUP C TTO3UIIUH JPYTOTo YeIOBEKa.

TexXHUK-TEXHOJIOT JOHKEeH 001a/1aTh O0IUMH KOMIIETEHIUSIMU:

OK O01. BsiOupats cnocoOsl pemieHuss 3amad — OpodeccruoHaTIbHOM
NEeSATETLHOCTH MPUMEHUTEIBHO K PAa3JIMUYHBIM KOHTEKCTaM.

OK 02. MHcnonp3oBaTh COBpPEMEHHbIE CpPEACTBA IIOMCKA, aHaau3a U
WHTEpHpeTanuu nHGopMannu, 1 HHHOPMAITMOHHBIE TEXHOJIOTUH JIJIS1 BHITIOJTHCHHUS
3a/1a4 mpodhecCUOHATBHOM IEATeTLHOCTH.

OK 04. DddextuBHO B3auMoAeHCTBOBaTH U pabOTaTh B KOJUIEKTUBE U
KOMaH/ie.

OK 07. CopericTBoBaTh COXPaHEHUIO OKpY’KaroIen cpensbl,
pecypcocOepexeHio, TPUMEHATh 3HaHUS 00 M3MEHEHHHM KJIMMaTta, MPUHITUITHI
OepeKITMBOTO TPOU3BOJACTBA, dS(PPEKTUBHO [EHCTBOBaTh B YPE3BBIYANHBIX
CUTYaIHSIX.



1.4. PexkomMeHayemMoe KOJHYECTBO YaCOB HA OCBOEHHE NMPOrPaMMbl Y4eOHOM

ANCIHHUIIJIMHBI

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuaromerocst 132 yaca, B TOM 4ucIie:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOy4aromierocst 106 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUTLIVHBI

2.1. O0bem yueOHOI JUCHMILUIMHBI U BHABI y4eOHOH padoThI

Bup yueOHoit padoThl

O0BbeM yacoB

MakcumasibHas ydyeOHasi Harpy3ka (Bcero) 132
O06s13aTe/IbHAs aYIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 106
B TOM YHCJIE!
nabopaTopHbIE pabOTHI 4
MPAKTUYECKHUE 3aHITHUS 24
KOHTPOJIbHBIE paOOTHI
KypcoBas pabota (mpoekt) (eciu npedycmompeno)
KoHcynpranmmn 8
CamocTosiTesibHasi padoTa o0yuyawmerocs (Bcero) 0
B TOM YHCIIE!
caMmocCTosiTeNbHas paboTa Ha/l KypcoBOM paboToH (IpOeKTOM) (eciu
npeoyCMOmpeHo)
[IpomeKyTOYHast aTTeCTalys 18

HUmoeosas ammecmayus 6 popme (yrazams)

1 cem. — KOHTp. pad.,
2 ceM. - IK3aMEeH




2.2. TemaTu4yeckuii IJIaH U cogep:xkanue ydeoHou nucuunanubl CO0.02.03 buosorus

HaumeHnoBaHue pa3aesioB u Copaepxxanue yueOHOro MaTepuaJia, 1adopaTtopHbie padoThl U NPaAKTHYECKHUE Oo0bem YpoBenn
TeM 3aHATHSA, CAMOCTOSITEIbHAS padoTa 00y4yaImuXxcs, KypcoBasi padora (IIpoeKT) 4acoB O0CBOCHUA
(eciu npedycmompeHul)
1 2 3 4
Paszgea 1. KileTka - CTPYKTYPHO-(D)YHKIMOHAJIbHAS €IMHUIIA JKUBOT'0
Tema 1.1. Buosorusa kak | CogepxxaHue y4eOHOI0 MaTepuaJia
HayKa. OOmast | O0beKT u3ydeHHs: OMOJIOTUN — >KUBas npupoja. [Ipu3HaKku )KUBBIX OPraHU3MOB M UX 2 1
XapaKTEePUCTHKA KU3HH MHOrooOpasue. YpOBHEBas OpraHU3aIMs >XUBOW NPUPOAbI W SBONIONHA. MeTObI
MO3HAHUS KUBOU Tpupoabl. O0mIKe 3aKkOHOMEpHOCTH Ouonoruu. Mictopusi 6uonorum.
Pone Ononoruu B OpMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MHUpa
Y IPAKTHYECKOM 1eATeIbHOCTH JIto1eH
Tema 1.2. buosorndecku | Cogep:kanue yueOHOro Mmarepuajia
BaKHbIE xumMn4yeckne | Knetka — sneMeHTapHas KUBasi CUCTEMa U OCHOBHASI CTPYKTYpPHO-(DYHKIIMOHAbHAS 2 1
coeMHeHUs! €MHUIA BCEX KUBBIX OpraHu3MoB. KpaTkas ucTtopus u3ydeHus: KICTKU. XUMUIECKUN
cocTaB KJeTKU. Heopranndyeckue BeliecTBa KJISTKU, X OMOJIOrHYecKas poJb.
Opranuueckue BemiecTBa KieTku. buonmormueckue nomumepsl. benku. CtpykTypa u 2 1
byHKIMN 0eIK0BOM MOJIeKyJbl. DepMEHTHI, MPUHITUT UX ACHCTBHSL.
VYrneBonbl. buonornueckune GyHkmuu yrieBoaoB. Jlunuasl. OOmui maH CTPOCHHUS. 2 1
I'uapodunsHo-ruapOodoOHBIE cBoMcTBa. Knaccupukanus nununos. buonornyeckue
dbyukmun aunuaoB. AT®. Ctpoenue monekysibl AT®. buonornueckue bynkuuu ATD
Tema 1.3. CrpykrypHo- | Cogep:kaHue yueOHOTo MaTepuajia
dyHKuMOHaANbHASA Knerounas teopusi. OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOW TeOpUH. THIIBI 2 1
OpraHu3aunms KJIETOK, | KJIETOK: dyKapuOTHYECKas U mpokapuotnyeckasi. CTpoeHUe KIETKHU.
CTPYKTYPHO- Tpancnopt BemiecTB uepe3 IUIa3MaTHUECKYyI0 MeMOpaHy: MAacCHUBHBIA U aKTHBHBIN.
(pyHkHOHAIbHBIE OHJONKTO3: MUHONUTO3, (arornuTo3. DK301uTo3. O00JI0UKa WM KJIETOYHAs CTEHKA.
dakTopsI CtpykTypa ¥ (PyHKIMH KJIETOYHON CTEHKH pacTeHUH, rpu0oB. BUpyCHI - HEKIIETOUHbBIS
HACJIe/ICTBEHHOCTH (GOpMBI KHU3HH B OOJMTraTHbIE Tapa3uTbl. CTPOEHUE MPOCTHIX M CIOKHBIX BHUPYCOB,
perpoBupycoB, baktepuodaros. XKuznennsiii nukn JJHK-conepxkammux supycos, PHK-
coJiepkaniux BUpycoB, Oaktepuodaros. BUY, renatur denoeka. bakrepun. Obmas
XapaKTepPUCTHKA.
[uromnazma. [urockerner. OnHOMEMOpaHHEIC OpraHOUIbI KJIETKH: 2 1

suporiazmaTrueckas cetb (OIIC), ammapatr ['onbpkKH, JIM30COMBI, MEPOKCHCOMBI,




BaKyOJIM PAaCTUTENbHBIX KIeTOK. CTpoeHune U QPyHKIIMH OAHOMEMOPaHHBIX OPTaHOUIOB
kietkd. Kierounsii  cok. Typrop. IlomyaBTOHOMHBIE OPraHOWABI  KIJIETKH:
MUTOXOHAPUH, TNIACTHUABL: XJIOPOIUIACTEI, XpOMOIUIACTHI, JIeI\/‘IKOH.HaCTBI, HUX CTPOCHUC U
byukuuu. SnepHeld anmapaT KIETKH, CTpoeHne W (QyHKiuu. HememOpaHHbIS
OpPraHOUJbl KJIETKH: PUOOCOMBI, MHUKPOTPYOOUKH, KJIETOUHBIA UEeHTp. OpraHousl
JBUKEHUSI: PECHUUKH U KTYTUKU. CTpoeHHe U (PYHKIIMH HEMEMOpPaHHBIX OPraHOUIO0B
KIJICTKU

CtpoeHue  XpoMOCOM. XPOMOCOMHBI  Ha0Op  KJIETOK, TOMOJIOTMYHBIE U
HETOMOJIOTUYHBIE XPOMOCOMBI, TalUIOWJIHBIN U JUIUIOWIHBIN Habop. HykinenHoBbie
kucinorel. JIHK wu PHK. Crpoenne HykIeHHOBBIX KUCIOT. HykneoTuasl.
Kommemenrapusie a3zotuctelie ocHoBaHusa. Crtpykrypa /[IHK - nBoiiHas cnmpans.
Mecronaxoxaenue u ononornueckne Gpynkiun JHK. JJHK-skcnepruza. Bunsr PHK.
Oyukiuu PHK B kietke

Marpuunbiii cunte3 JIHK - permkanus. [punuuner permukanuu JJHK. Mexanuzm
perunkanu  JIHK. Penapauma JIHK (mopemnexatuBHas, MNOCTpeIIeKaTUBHAS).
Peaknum MarpuuHoro cuHre3a. IIpyHIMI KOMIIJIEMEHTApPHOCTH B  PEAKLUAX
MarpugHoro cunresa. JJHK u rensl. I'eneTnueckuil Koz, ero cBoiicrsa. TpaHckpunus
- MarpuuHblii cuHTe3 PHK. Tpancmsamms m e€ stambl. YcmoBus OmocwHTe3a Oerka.
Crpoenue 1- PHK u koaupoBanne aMuHOKUCIOT. Posib prbocom B OnocuHTE3e Oenka

IlpakTH4yecKue 3aHATHSA

Pemenne 3aaa4 Ha ONpCACIICHUC ITOCICAOBATCIbHOCTH HYKICOTHUIOB. Pemenne 3aaa4
Ha onpCaAcJICHUC IOCICA0OBATCIIbHOCTH dAMUHOKHCIIOT B MOJICKYJIC Oenka.

Tema 1.4. O0MeH BelIeCcTB U
npeBpalieHe JHePruM B
KJIeTKe

Coaep:xaHue y4eOHOro MaTepuaJia

AcCUMMIISAIINS U TUCCUMUIIALIUSA - IB€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BELIeCTB:
aBTOTPO(HBIA U TeTepOoTPOdHBIA, a’pOOHBIH W aHa’pPOOHBINA. DHEPreTHYECKOe
obecnieuenue kieTku: npeppamienrne AT® B oOMeHHbIX nponeccax. PepMeHTaTUBHBIN
XapakTep peakluid KJIETOYHOro MeTabonu3ma

[lepBUYHBI CHHTE3 OpraHUYECKUX BemlecTB B KieTke. [lmactuueckuit oOMeH.
dotocuHTe3. XEMOCHHTE3. AHA’pOOHBI HHEPreTUYecKuidi oOMeH. AHa’pOoOHBIC
opranusMmsl. bpoxenune, aBTOTpo(HbIN U TeTepoTpodHbI THI MUTaHK. AHA’pOOHBIE
MHUKPOOPTaHU3MbI KaK OOBEKThI OMOTEXHOJOTHH. DTalbl YHEPreTHYECKOro OOMEHa.
['mukonu3. bruonornyeckoe OKUCICHUE, WM KICTOYHOE JIbIXaHUE

Tema 1.5. KusHeHHBIH
1070290 KJIETKH. MpuTo3.
Meiio3.

Conep:kaHue y4eOHOTr0 MaTepHuaJa

Knerounsnii ki, ero nepuosl u perymsnus. [lepuonsr muaTepdassr nx 0COOEHHOCTH.
JuddepeHunanusi KIETKH M apecT KIETOYHOro LuKia. JleneHue KISTKH - MHTO3.
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Cragun wMuTO3a M IpoUCXOoJdIMe Imporecchl. KapuokuHe3 M LIMTOKHHES.
buonornyeckoe 3Ha4eHUE MUTO34.

Melios - penykuuoHHoe JeneHue kietku. Craguu meio3a. Meito3 - ocCHOBa MOJI0BOTO
pasmHoxeHus. [loBenenue xpomocom B Mmenose. Kpoccunroep. buonornueckuii
cMbIcT Meio3a. DddexTr Meiio3a. Melio3 B )KH3HEHHOM ITUKJIE OPraHU3MOB

Pasznea 2. Ctpoenue u pyHKI

WM OPraHu3Ma

Tema 2.1. Crtpoenune | Conepxxanue y4eOHOr0 MaTepuasa

Oopranu3ma Txanu pactenuii. Opransl pacTeHHi. 3HaU€HUE OMOPBHI, IBUKEHUS, TUTAHUS, IBIXaHUS,
TPaHCIIOpTa BCUICCTB, BBIACICHU A, 3allIUTHI. 3HaueHne MPOABJICHUA pasApPaXKUMOCTH U
PEryIsIHU

Tema 2.2. ®opmbl | Conep:kanue yaeOHOro MaTepuajia

Pa3MHOKEHHS OPraHU3MOB

@opMbl Pa3MHOKEHHUS OpraHu3MoB. becrionoe W MojaoBoe pasMHOXKEHHE. Bunbl
0ecrosoro pa3sMHOXKEHHsI: IMPOCTOE JeJIeHHe HaJIBOE, MOYKOBAaHUE, Pa3MHOXKEHHE
CriopaMH, BEreTaTUBHOE pa3MHOXKEHHE, (parMeHTanus, KiIoHUpoBaHue. llomoBoe
Pa3MHOKEHHE.

Conep:xaHue y4eOHOro MaTepuaJia

l'amerorene3 y xuBOTHbIX. CnepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX KIETOK.
OmonoTBopeHue W AMOpPHOHANBPHOE  pa3BUTHE JKMBOTHBIX. IlapTeHorenes.
DOMOpuorene3 (Ha mpumepe jnanuetrHuka). Ctagum smOpuoreHesa. Poct u pa3Butue
®uBOTHBIX. [TocTamOpronaneHelii nepuoa. [Ipsmoe u Henpsimoe pasButue. Pazsutne ¢
Metamopho3oM y  O€ClO3BOHOYHBIX M  IO3BOHOYHBIX JKMBOTHBIX. Craauu
MOCTAMOPHOHAFHOTO Pa3BUTHA Y JKMBOTHBIX W dYenoBeka. [lepuonmbl oHTOTreHe3a
yenoBeka. buonormueckoe crapeHne u cMmepTb. [eponTtonorus. [amerodut wu
cnopoput. PasMHOXeHHEe W pa3BuTHE BOOpociel. Pa3smMHOXeHHME u pa3BUTHE
CIIOPOBBIX pacTeHHil. Pa3MHOXKEHUE M pa3BUTHE CEMEHHBIX pacTeHuil. Poct. Ilepurobl
OHTOI'€HE3a pacTEeHUN

Tema 2.3. OnTorenes
sKHUBOTHDIX, YeJIoBeKa,
pacTeHui

Tema 24. OcHoBHbBIE
TOHSTHSA reHeTHKH.
3aK0OHOMEPHOCTH
HACJIeIOBAHUSA U
H3MEHYHBOCTH.

Copep:xxanue yueOHOro MaTepuaJia

'eneTnka kak Hayka O HACJEACTBEHHOCTH W M3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE
TEHETUYECKUE TOHATUS M cUMBOJIBL. ['eH. 'enorun. deHoTHN. AJIENbHBIE TEHBI.
AnpTepHaTUBHBIE TPU3HAKU. JIOMMHAHTHBIA M PELIECCUBHBIN IPU3HAKU. ['oMo3urora u
rereposurota. Yucras nuHMsA. [ uOpunel. OCHOBHBIE  METOJbl  I'€HETUKU:
rUOPUI0TOTHUECKHH, LIATOJIOTUYECKHE, MOJIEKYJISIPHO-TEHETUYECKHUE.
3akoHOMEpHOCTH oOpa3oBaHusl ramer. 3akoHbl [. Mengens: MoHoruOpuaHoe
ckpemuBanue. [IpaBmiio noMuHuUpOBaHUs. 3aKOH €IMHOOOpPa3Hsl MEPBOr0 MOKOJICHUS.
3akoH pacuienyeHus TNpu3HakoB. [lUToOrMUecKHe OCHOBBI MOHOTMOPHIHOTO

11



ckpemyBaHud. [umoreza 4MCTOTBI ramer. AHaIUM3UPYIOIIEE  CKpEIIMBAaHME.
JuruOpuiHoe CKpelmMBaHue. 3aKOH HE3aBUCUMOIO HACJIEJOBAHUSA IPU3HAKOB.
[TonurubpuaHoe HacleOBaHHE W €ro 3akoHOMEpHOCTH. 3akoHbl T. Moprana.
CuernicHHOE HAcJIEIOBAaHUE T'€HOB, HAPYIIEHUE CLEIUICHHA. XPOMOCOMHAs TEOpUs
HACIEACTBEHHOCTH. l'eHeTnueckoe KaprupoBaHue XpomocoM. Mcnonas3oBanue
KPOCCHHIOBEpa I COCTaBJIECHUS TEHETHYECKMX KapT XpoMmocoM. Hacnenosanue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM

B3anmopeiictBrue reHoTurna u cpenbl npu dopmupoBannn (perorumna. M3mMeHInBOCTH 2
npu3HakoB. KayecTBEHHbIE M KOJIMYECTBEHHbIE NpPHU3HAKU. Buabsl HW3MEHUYMBOCTH:
HacleACTBEHHAas W  HEHACJIEICTBEHHass. 3aKOH TOMOJIOTMYECKHX  psJIOB B
HacnencTBeHHoi  m3MeHunBoctd  (H.M. BaBwio). MonudukanuonHas, win
(deHoTUnUyecKkass U3MEHUYUBOCTh. Poiib cpenbl B MOAM(DUKAIMOHHON W3MEHYHUBOCTH.
Hopma peakuum npusHaka. BapuanuoHHBIM psiJl YW BapHallMOHHAs KpuUBasl.
XapaktepucTuka  MOAUGUKAIIMOHHOW  M3MEHUYMBOCTU.  HacnencTtBeHHas, WiH
TCHOTUIIMYECKasT W3MEHYMBOCTh. KOMOWHATHBHAas W3MEHYMBOCTh. MyTallMOHHAS
W3MEHYMBOCTb. BHIBI MyTanuil: TeHHblE, XPOMOCOMHBIE, T'€HOMHbIE. [IpHumHBI
BO3HUKHOBEHHMS MYTalIUH
IIpakTnyeckue 3aHATHS
PerreHue reHeTHYECKUX 3a/1a4. 6
Pemenwne 3a1a4 mo MoauUKaMOHHOW U3MEHYHBOCTH. 4
Tema 2.5. Cenexuus | Conep:kanue yueOHOro MmaTepuajia
OpPraHu3MoB Cenexiusi kak Hayka. MeTOJbI CEIEKIIMOHHON paloThl. ['eTepo3uc u ero mpu4yuHbL 2
HckyccTBeHHBIM OTOOP: MAacCOBBIM M HMHAMBUAYAJIbHBIN. ODTambl KOMOWHAIMOHHOM
cenekuuu. CopT, mopojia, MTaMmm
Koncyabrauuu 4
IIpakTHYeckne 3aHATHS
HroroBasi KOHTpoJIbHAs pabOTa 3a ceMecTp 2
Pasjen 3. Teopusi 3Bo/1I0OIMH
Tema 3.1. BosnukHoBenue u | Cogep:kanue yueOHOro Mmarepuajia
pa3BUTHe KU3HU Ha 3emule. | ['MmoTe3sl W TEOPUH BO3HMKHOBCHMS >KM3HH Ha 3emie. Hauano opranuueckoit 4

Hctopus 3BOJIIOLHOHHOIO
y4YeHust

sBotouuu. [losiBeHne nepBhIX KIETOK.

[IepBble 3BOIIOIIMOHHBIE KOHUENINHU. ['pagyanucTnyeckast SBOIONUOHHAS KOHLETILIHS
AK.b. Jlamapka. JIBwkymme cuibl dBoMonud. KpeannoHW3M u  TpaHCHOPMHU3M.
Cucremaruka K. Jlunnes u e€ 3Hauenue st GOpMHUPOBAHUS UJIEH IBOJTFOITAN
[TpennochlIku BOSHUKHOBEHUS TapBUHU3MA. DBOJIIONHS BUJIOB B mpupoje. boprda 3a
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cyuiectBoBanue. EcrecTBeHHbIi 0TO0p. JlMBEpreHys Npu3HakoB U BUI000pa3oBaHUe.
OcCHOBHBIE  TOJOKEHHMsSI  CHUHTeTHYeckor Teopun HBomonuu  (CTD).  Poub
9BOJIOLMOHHOMN

Tema 3.2. Mukpo3BoIonus

Copep:kanue y4eOHOIro MaTepuaJia

MUKpPO3BOIONMSA YW MAKPOABOJIONMS KaK ATambl 3BOJIIOLMOHHOTO IPOILECCa.
I'enernyeckue OCHOBBI 3BOJIOUMU. MyTalud W KOMOMHAIMM Kak 3JIEeMEHTapHBIH
HBOJIIOIMOHHBIN MaTepuat. [lomynsaius kak 3JeMeHTapHas €IUHHIIA YBOITIOIHH.
JBuxymie cuibl ((pakTopsl) 3BOTIONUU. MyTallMOHHBIA MpollecC U KOMOWHATUBHAS
W3MEHYUBOCTb. Murpanus. N3omsmus MOy JISILIAMN: reorpaduueckas
(mpocTpaHCTBEHHAas ), OrMoJoTHYecKas (pernpoayKTUBHA).

EcrecTBenHsbIit 0TOOp - Hampapnstomui ¢pakTop 3Bomonud. boprda 3a cyniectBoBaHme
KaK MEXaHU3M JIHCTBHUS €CTeCTBEHHOro O0TOOpa B momyJsiuusx. Bun u ero xpurepuu
(mpu3Haku). BunooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIHH

Tema 3.3. Makpo3BoJIonust

Copep:xxanue yueOHOro MaTepuaJia

MaxkposBomtorsi. PopMbl U OCHOBHbIE HampaBieHus Makpolssomoonuu (A H.
CesepuoB). Ilytm  gocTikeHMss — OMOJNOTMYECKOro  mporpecca: — apomMopdos,
uavoananTanys, obmas aereHepanus. MeToapl M3yueHUs MaKpO3BOJIOLUUHU. 3aKOH
3apojsbimeBoro cxoactsa (3akon K. bapa). buorenernueckuii 3akon (3. ['exkens, O.
Miosep). O61re 3aKOHOMEPHOCTH (TTpaBUIa) SBOJIOINH

Tema 3.4. Ilpomcxoxknenue
YeJ10BeKA - AHTPONOreHe3

Conep:kaHue y4eOHOT0 MaTepHuaJia

AnTponosioruss - Hayka o denoBeke. CHCTeMaTHUeCKOE IOJIOKEHHE YEeIOBEKa.
CxoncTBo yenmoBeka € KMBOTHBIMH. OTIuuMs  4eloBeKa OT  JKMBOTHBIX.
[IpsiMOXO)KI€HHE M KOMIUIEKC CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BuTHE TOJIOBHOIO
MO3Ta M BTOPOW CUTHAJIbHOU cucTeMbl. COOTHOLIEHHE OMOJIOTMYECKUX M COLMAIbHBIX
(haKTOpPOB B aHTPOIIOTEHE3E

OcHOBHBIE ~CTaAMM AaHTpOIOreHe3a. JpHOmUTEeKH - TpPEeOKu 4YellioBeKa U
4eJ10BeK00Opa3HbIX 00e3bsH. [IpoToaHTpon - NpeAleCTBEHHUK YeloBeKa. ApXaHTpOIl
- JOpeBHeWmui 4yenosek. [laneoanTpon - npeBHui uenoBek. Heoantpom - uenoBek
COBPEMEHHOI0 TUIIA. DBOJIIOLUSA COBPEMEHHOIO YEJIOBEKA.

Yenoeueckue pacbl. OCHOBHbIE OOJIBIINE PACKL: €BPOIICOUIHAS (€Bpa3HiiCKast), HEIPO-
aBcTpasionHas (dKBaTOopuaibHas), MOHTOJIOUIHAS (a3UaTCKO-aMepUuKaHCcKas). Bpems u
MECTO BO3HMKHOBEHHS YeJIoBeUeCKHX pac. EAMHCTBO YenoBeueckux pac

Pa3pen 4. Dxoaorus

Tema 4.1. DxoJiornyeckue
(¢akTopbl U cpeabl KUZHU

Conep:xaHue y4eOHOro MaTepuaJia

Cpe,I[LI oOuTaHuA OpPraHnu3MoOB: BOJHAasi, HAa3CMHO-BO3AyIIHAsA, IIOYBCHHAsI,
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BHYTpHOpraHu3sMeHHas.  DPU3UKO-XMMHUYECKHEe  OCOOEHHOCTH  cpell  oOuTaHus
opraun3MoB. [IpucmocobneHns opraHu3MOB K JKM3HM B pasHbIX cpepax. I[lomsTue
sKosoruueckoro (akropa. Knaccudukanus skomorndeckux Qaxropon. IIpasuio
vmuanmymMma tO. JIubuxa. 3akon TosnepantHocT B. Hlendopna

Tema 4.2. [onyasinus,
C000IIeCcTBA, IKOCHCTEMBI

Conep:xaHue y4eOHOro MaTepuasia

DKojoruueckas XapakTepUCTUKAa BHAAa WU TMOMYJSAUUU. DKOJOTHMYecKas HHILA BHJA.
DKOJIIOTHYECKHE XapaKTepUCTUKU nomy . CoolImecTBa U 3KocucTeMbl. bruorenos
nu ero crpykrypa (B.H. CykaueB). CBsizm MeXAy OpraHM3MamMu B OHOIICHO3E.
CTpyKTypHBIE KOMIIOHEHTBI 3KOCHCTEMBI: NPOAYLEHTbI, KOHCYMEHTBI, PEAYLIEHTHI.
KpyroBopoT BemecTs M MOTOK JHEPrMM B 3KocHcTeMe. Tpodudeckue YpOBHH.
AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATrposKOCUCTeMbl. OTINYMS arpo’KOCHCTEM OT
ouoreoleHo30B. YpOoskocucTeMbl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCHUCTEM

Tema 4.3. buocdepa -
rJ100AJILHAS DKOJIOrnYecKas
cHCTEMA

Coaep:xaHue y4eOHOro MaTepuaJia

buocdepa - xxuBas obosnouka 3eminu. PazsuTtre npeacrasieHuit o Ouochepe B Tpyaax
B.U. Bepnaackoro. O6nactu 6uocdepsl u e€ cocra. KuBoe BemiecTBo 6unocdepsl u
ero GpyHKIMH

3aKOHOMEpPHOCTH  cylecTBoBaHMsl Ouocdepsl. OcobOeHHocTH Ouocdeprl  Kak
rno0anbHOM sKocucTeMbl. [lMHaMuyeckoe paBHOBecue B Ouocdepe. PurmMudHOCTH
sBieHuil B Ouocdepe. KpyroBopoTbl BemectB M OHONCOXUMHYECKHE ITUKIIBL.
I'noGaJibHbIE SKOJOTMYECKHE MTPOOJIEMBbI COBPEMEHHOCTH U YTH MX PEIICHUs

HpaKTuqecmle 3AHATHUSA:

PerieHue mpakTHKO-OPHEHTUPOBAHHBIX PACUYCTHBIX 3aJla4 Ha ONPEACICHHUE IUIONIAIN
HAaCKACHUN Ui BOCIPOM3BOJICTBA KHCIOpPOJa B aTMocdepe CBOETO pEeruoHa
IPOKUBAHUS

Tema 4.4. Biausinue
AHTPONOreHHBIX (paKTOpPOB
Ha Ouochepy

Copep:kanue y4eOHOIro MaTepuaJia

AHTpoOTIOTeHHBIE BO3JEHCTBUS Ha Ouocdepy. 3arps3HeHHss Kak BUA aHTPOIIOTEHHOTO
BO3JICUCTBUS (Xumuueckoe, Qusuyeckoe, OuonocUYECKOe, OMX00bl NPOU3BOOCMBA U
nompebnenus). AHTPONOTEHHBIE BO3JeicTBUS Ha armochepy. BosxpelicTBus Ha
ruapochepy (3aepszHenus u ux uUCMoOYHUKU, uUcmoweHus 600). Bo3nelcTBus Ha
mutochepy (deepadayusi nougvl, Bo30elicmeue HA 20PHblE NOPOOd, Heopa).
AHTpOINOreHHbIe BO3ACHCTBHS HA OMOTHYECKHUE COOOIIECTBA (leca u pacmumesnbHble
Cc000Wecmaa, HCUBOMHUBIU MUP)

IlpakTH4YecKue 3aHATHSA

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUNA IO COXPAaHEHUIO
IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA MPOKUBAHMS
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PemreHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHMI: AHTPOIIOTEHHOE BO3ICHCTBUE Ha 2 3
ouochepy
Tema 4.5. Baunsinne | Cogepkanue yueOHOIo MaTepuaJia
CONMANBHO-)KOJOrHYeCKHX | 3M10poBhe U ero coctapisoomue. [Ipunuuns! hopMupoBanus 370poBbecOEperaroiero 2 2
(¢akTopoB Ha 310poBbe | oBeneHUs. Du3nUecKas AaKTUBHOCTh H  370pPOBbE. bBHOXMMHYECKHE aCIeKThI
YeJ10BeKa paloHaIbHOTO THUTaHWS. BuUTaMUHBI U OHONOTMYECKH aKTHBHBbIE [100AaBKH, HX
3HAYEHUE B JKU3HU OpraHu3Ma uesaoBeka. ['Mmo- 1 aBUTaMHUHO3bI UX MOCEICTBUS.
IlpakTH4yecKue 3aHATHSL:
OrnpesiesieHne HOPM pallMOHATIBLHOTO TUTAHUSI. 2 3
JlabopaTopHbie padoThI
JlabopaTtopHas pabota «Onpenenenrue BuramuHa C B MPOYKTAaX TUTAHUSDY 4 3
Paznea S. buosiorusi B sku3Hu
Tema 5.1. buorexnosoruu B | Conepkanue y4eOHOro MarepuaJjia
JKM3HH KaXKA0I0 buorexHonorust kak Hayka U Mpou3BOJACTBO. OCHOBHBIE HAIpPaBJIEHUS COBPEMEHHOU 1 2
ouorexHonoruu. Metoasl OuoTexHonoruu. OOBEKTHl OMOTEXHOJIIOTUH. ITHKA
OMOTEXHOJIOTMYECKUX M TeHETUYECKUX IKCIIEPUMEHTOB.
[IpaBuna moucka u aHanu3a OWOAKOJIOTMYECKOW WHGOPMAIMU U3 Pa3IMYHBIX
WUCTOYHUKOB (HayuyHass ® ydeOHO-HAaydHas JIUTepaTypa, CpEACTBa MacCOBOU
undopmanuu, cetb UHTEpHET U Apyrue)
Tema 5.2. buorexnosiornu u | Cogep:kanue yuedOHOro Mmarepuajia
pacrenus. buonnka PazButue OHOTEXHOJOTMH M OMOHMKHM C HCIOJIb30BAaHUEM pACTeHUH, NMpPUMEHEHHE 1 3
MPOJYKTOB OMOTEXHOJIOTUU B KU3HU 4YEJIOBEKa, MOWCK M aHaiu3 MHPOpMaluu U3
Pa3IUYHBIX UCTOYHUKOB (Hay4Has U yuyeOHO-Hay4yHas JTUTEepaTypa, CpeaAcTBa MacCOBOM
uHpopmanuu, cetb UHTEpHET u apyrue)
Pasnes 6. buodkosnornyeckue ucciaer0BaHust
Tema 6.1. OcHoBHble | Conep:kaHue y4eOHOI0 MaTepuaJia
MeTOAbl 0MO03K0JI0THYeCKHX | 3amoBennbie 30HbI PD. KpacHast kHura. MeTozpl OHOAKOJOTHUECKUX HCCIICTOBAHUI: 2 2
HCCJIeIOBAHNH noJieBble, J1ab0OpaToOpHbIe, AKCIEPUMEHTaIbHbIe. MOHUTOPUHT OKpY)KAIOIIEH CpPEe.bl:
JIOKAJIbHBIN, PETHOHANBHBIM U TI100ambHBIH. MeEToabl Mmoucka, aHamu3a U 00paboTKH
nH(OpMaIIMU B PA3IMYHBIX HCTOYHUKAX.
Tema 6.2. | Conepxxanue y4eOHOr0 MaTepuasa
Buoskosoruvecknii Ocob60 oxpaHsiemble TpUpoaHbIe TeppuTopuu. [locemeHre n U3yyeHHe 3aroBeIHBIX 12 2,3
IKCIIEPUMEHT 30H peruoHanabHoro 3HaueHus (Cankr-IlerepOypr u Jlenunrpazackas o6nactp)
KoncyabTanum 4
IIpomeskyTOUHAS aTTeCTALMS 18
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Jnist XapaKTepUCTUKY YPOBHS OCBOEHHSI yUeOHOIO MaTepraa UCIIOIb3yI0TCs celyone 0003HaueHus:

1. — o3HAaKOMUTEBHBIH (y3HABAaHUE paHee N3YIEHHBIX 00BEKTOB, CBOMCTB);

2. — penpoAyKTHBHBIN (BBITIOIHEHHE ACATEILHOCTH MO 00pasily, HHCTPYKIMU WU MOl PYKOBOJICTBOM)

3. — IpPOAYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOATEIIFHOE BBIIIOJIHEHHUE JACATEIbHOCTH, PELICHUE MPOOJIEMHBIX 3a1a4)
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3. YCJIOBUSA PEAVIN3ALIMU TPOI'PAMMBI INCHUIIJIMHBI

3.1. TpeboBanus K MUHUMAJIBHOMY MaTepHaIbHO-TEeXHUYECKOMY
o0ecreueHnI0

Ayn.1206 Kabuner xumun

VYyebnas mebenp Ha 30 mocaoyHbIX MeCT, pabouee MeCTO MpernoiaBaTes, T0cKa
MeJoBas TPEXCEKIMOHHAs-1IT., mKa] KHIKHBIM OIIT., MOJKAa HaBECHasl SIIT.,
CTeHJ  HMH(POPMALUOHHBIN- 11T MIaKaTHUIIA-21IT., T[EPUOJUYECKAs]  CHCTeMa
XUMHUYECKUX DJIEMEHTOB, Ta0JMIla pPAacTBOPUMOCTH, pa3IaTOUYHBIA MaTepuan C
KOHCIIEKTaMH JCKIIUH, TabnuIamu, WUTIOCTPAIISMH, dbopmynamu,
WHCTPYKIIMOHHBIE KapThl MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUN, MaTepUAIIbI
TEKYIIEro KOHTPOJIA, METOAMYECKHEe PEeKOMEHJAllMK I0 pELIEHUI0 3ajad.
Kommerotep mpemomaBatenss  Pentium  E5300; Ilpoektop SANYO ¢
MPOEKIHOHHBIM 3KpaHoM Media.

3.2. UudopmannonHoe odecreueHrue 00ydeHust
Ilepeuenb pexkoMeHayeMbIX Yy4eOHbIX u3aaHuil, HWHTepHeT-pecypcos,
JAOIOJTHUTEJIbHON JIUTEPATYPHI

KnurootecneueHHocTh
Bbub6anorpaguyeckoe onucanne U31aHUA Ocnosnas/ Kox-Bo.
(aBTOp, 3arjiaBme, BuJ, MeCTO M 1roJ U3JaHus, KoJ1. CTp.) JOMOTHUTEIbHAS IK3. B 6[,[6.]1. 3'361;1[)0]:;])1
JuTeparypa CIIGIDY pecyp
Aradonosa, 1. b.
buonorus. ba3zoBsiil ypoBeHb : y4eOHUK IS https://
00pa3oBaTeNIbHbIX OPraHu3alni, znanium.ru/
pea3yonmx 00pa3oBaTeIbHbBIE TPOTPAMMBbI %91
cpenHero mpodeCcCHOHATBHOT0 00pa3oBaHus / OCH 12):%77359/
H. b. Aradonona, A. A. Kamenckuii, B. U. T
CusornaszoB. — Mocksa : [Ipocenienue,
2024. — 271, [1] c. : 1. — (YuebHuk
CII0).
Aradonosa, U. b.
buonorusa. ba3zoselil ypoBeHs. [IpakTukym : )
yaeOHoe rmocobue, pazpaboTaHHOE B %‘%ﬁ/m ru/
KOMIUIEKTE C Y4eOHUKOM IS catalog/
o0pa3oBaTeNbHBIX OpraHU3aLui, o product/
peanu3yromux 00pa3oBaTeIbHbIE IPOrPAMMEI 2157267
cpenHero npodeccuoHaIbHOro 006pazoBaHus /
N. b. Aradonona, B. 1. CuBornazos. —
Mockga : IIpocsemenue, 2024. — 112 c. —
(Yuebnuk CIIO)
https://

Konecuukos C.U. book.ru/
O6mas 6uonorus : YuebHoe nocoodue / 82—8&2
Konecuukos C.1. Mocksa : KaoPyc, 2023- ocH —
287 c.
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https://book.ru/book/949522
https://book.ru/book/949522
https://book.ru/book/949522
https://znanium.ru/catalog/product/2157267
https://znanium.ru/catalog/product/2157267
https://znanium.ru/catalog/product/2157267
https://znanium.ru/catalog/product/2157269
https://znanium.ru/catalog/product/2157269
https://znanium.ru/catalog/product/2157269

Komnecuukos, C. U.

OO6mas 6uosorus : yaueOHOe mocooue AJis

CTYJEHTOB 00pa30BaTENbHBIX YUPEKICHUI

cpemHero npodeccuoHaaIbLHOTO 00pa3oBaHus / OCH 40

C.N.KonecHukos. 6-¢ u3f., crep. Mocksa :

KnoPyc, 2020- 287 c. : un., Tabn. (Cpeanee

npodecCHoHAIbHOE 00pa30BaHUE

Mycradpun A.I'., 3axapos B.b. JI0T https://

buonorwus : Yuebuuk / Mycradun A.T'., book.ru/

3axapoB B.b. Mocksa : KnoPyc, 2024-423 c. book/
950239
https://

Speirun, B. H. J01 urait.ru/

Buomnorus : yue6nuk u npakrukym s CI10 / bcode/

B. H. Apeirun [u ap.] ; nox pexakuueit B. H. 560725

SApsiruna. 2-e u3g. Mocksa : FOpaiir, 2025-

378 c. (IIpodeccnonanpHOE 00pa3oBaHUE) . I

4. KOHTPOJIb U OLIEHKA PE3YJbBTATOB OCBOEHHUS YYEFHOHN
JANCIHUIIJINHBI
KonTposb ® omeHka pe3yJbTaTOB OCBOCHUS  Y4YEOHON  JUCHUIUIAHBI
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
OMOJIOTMYECKUX TEPMUHOB W TIOHSTHW: >KU3Hb,
KJIETKa, TKaHb, OpraH, OpraHu3M, BU],
MONYJISIUS, dKOCHCTeMa, OHMoleHo3, Ouocdepa;
MeTabomu3M (0OMEH BEIISCTB M IPEBpAICHHE
SHEPIun), roMeocTas (camoperynsuus),
OnocuHTe3 O€enka, CTPYKTypHas OpraHu3aius
JKUBBIX CHCTEM, JTUCKPETHOCTh, CAaMOPETYJISIINS,

CaMOBOCIIPOU3BEECHNE (penponykuus),
HaCJIEICTBEHHOCTb, U3MEHYUBOCTb,
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 onpoc

18
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https://book.ru/book/950239
https://book.ru/book/950239

pacKpbIBaTh OCHOBOITOJIAraroIne
OMOJIOTMYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(I''Mennens, T.Moprana, H.N.BaBuiosa,
O.I'ekkensa, ®.Mrwouinepa, K.bapa), rpanunsr ux
PUMEHUMOCTH K )KMBBIM CHCTEMAM;

BrlmotHeHIE TPAaKTHYECKUX
pabort (perieHue 3aaa4)

BBIJICISITh CYIICCTBCHHBIC TPU3HAKH BHUPYCOB,
KJICTOK MPOKAPHUOT U 3YKAPHOT; OJHOKIETOYHBIX
U MHOTIOKJIIETOYHBIX  OpPraHM3MOB,  BHJIOB,
OMOreollEHO30B M DKOCHCTEM; OCOOCHHOCTHU
MPOIIECCOB OOMEHa BCIIECTB M IPEBpAICHHUS
DHEPrUHU B KJIETKE, (DOTOCHHTE3A, IJIACTUHIECKOTO
U DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, MeiH03a, OIUIOJOTBOPEHUS, PA3BUTHSA H
pa3sMHOXXEHUS, WHJAMBHIYAJILHOTO  Pa3BUTHS

opraHu3Ma (oHTOTrEHE3A), O0pBLOBI 3a
CYIIIECTBOBAHHE, €CTECTBEHHOTO otbopa,
BUJI000pa30BaHusl, IPUCTIOCOOIEHHOCTH

OPraHM3MOB K cpejle OOMTaHHs, BIIHSHUS
KOMIIOHEHTOB  JKOCHUCTEM,  aHTPOIOICHHBIX
U3MEHEHUH B JKOCHCTEMaxX CBOCH MECTHOCTH,
KpyTroBOPOTa BEIICCTB M IIPEBPAILICHUE HEPTUU
B Ouocdepe;

TectupoBaHue
BrlnonHenne npakTuuecKux
paboT (pelieHue 3aaav)

3anojHeHNEe Ta0INILL

MIPUMCHSTH MOJTyYCHHBIC 3HAHHS JUIST
OOBSICHEHHUS ~ OMOJIOTMYECKHX TPOIECCOB U
SIBIICHUM, JJTSI IPUHSITHS TIPAKTUICCKUAX PEIICHUN
B IIOBCEJHCBHOM JKHM3HH C IICNIBbI0O OOCCIICUCHUS
0€30MacHOCTH CBOETO 3JI0POBBbSI U 3I0POBBS
OKPYXKAIOIIUX JIFOJIeH, COONIOACHUS 370POBOTO
oOpa3a »XWU3HH, HOPM TPaAaMOTHOTO IOBEJICHUS B
OKpY Karolleld TPHPOJAHOW cpele; MOHUMaHUE
HEOOXOAUMOCTH HCIOJIL30BAHUS  JTOCTHIKEHUM
COBPEMEHHOW OHMOJIOTMM U OMOTEXHOJIOTUM MJIS
paIOHAJIBLHOTO MPUPOAOTIOIB30BAHNS,

BrImosHeHME TPaAKTUYECKUX U
1abopaTopHBIX paboT
(petienue 3a1a4)

IIPUMEHSATh  OCHOBHBIE  METOJIBI  HAYYHOIO
MO3HAHMs,  HCIOJb3YeMbIX B  OMOJIOTHH:
HAaOJIOZCHUS M ONMCAHUS JKUBBIX CHUCTEM,
IIPOLIECCOB W SIBJICHWW; OpraHu3alud W
MPOBENCHHUS] OMOJIOTMYECKOTO 3SKCIEPUMEHTA,
BBIJIBIJKEHUS TUIIOTE3, BBISBICHHS 3aBUCHUMOCTH
MEKITY UCCIIEyEMBIMU BEJINYMHAMU,
OOBSICHEHUS  TOJYYCHHBIX  PE3yJIbTaTOB U
bopMyIUpOBaHMS BBIBOJOB C HCIOJIb30BAaHUEM
HAYYHBIX ITIOHATUH, TEOPUU U 3aKOHOB;

BrlmotHeHIE TPAKTHYECKUX
pabort (perieHue 3aaa4)

peuiaTb OMOJOrNYECKHE 3aga4dn, COCTaBJIATH
ICHOTHUIIMYCCKHUC CXCMbl CKPCIOMBAHMA  IJIA

Brinmonnenue MMPAKTHYCCKHUX
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pa3HbIX THIOB HACJIEIOBAHUA IPU3ZHAKOB Yy pabot (pemeHue 3amaq)
OpPraHu3MOB, COCTaBJISITb CXEMbl IMEPEHOCA
BEIIECTB M DJHEPrUM B HIKOCUCTeMax (1enu
MUTAHUS], TUIIEBHIE CETH);

KPUTHYECKHU OIICHUBATh nHpopMaIuio [ToaroroBka yCTHBIX
OMOJIOTMYECKOTO  COJEPIKAHMS, BKIIOYANOIIYIO |  cOOOLIEHHH U MPE3EHTaLUi
MICeBJIOHAYYHbIE  3HAHMS M3  Pa3JIMYHBIX
HMCTOYHUKOB (Cpe/icTBa MaccoBOW MH(oOpMaimw,
Hay4YHO-IIOIYJISIPHbIC MaTepuabl);
WHTEPIPETUPOBATH ATUYECKUE aCIEeKThI
COBPEMEHHBIX HCCIICIOBaHUH B  OHOJIOTHH,
MEJIUIIMHE, OHWOTEXHOJIOTHH; pPacCMaTpPUBATh
rJI00aTbHBIE JKOJIOTUYECKUE IPOOIEMBI
COBPEMEHHOCTHU, POPMHUPOBATH IO OTHOLIECHHUIO K
HHUM COOCTBEHHYIO TO3UITHIO;

co3JaBaTh COOCTBEHHBIC MMCHMCHHBIC W YCTHBIE [ToaroToBKa YCTHBIX
CcoOOIleHNsT HA  OCHOBE OMOJIOTMYECKOH | cooOLIeHuii ¢ npe3eHTanueit
uHQOpPMAIMU U3 HECKOJBKUX HMCTOYHUKOB, PaspaboTka rioccapus
I'PaMOTHO HCIIOJIb30BaTh IOHATHHHBIA ammapar

OMOJIOTHH;

3HATh:

0 MECTE M POJU OMOJIOTHH B CHCTEME HAYYHOTO TectupoBanue
3HAHM, GyHKIIMOHATBHOM TPaMOTHOCTH

4CJIOBCKA OJIA PCIICHUA ) KM3HCHHBIX npo6neM

5. OCOBEHHOCTH OCBOEHMS TACHUTIIMHBI JIISI
WHBAJIMJIOB M JINI] C OTPAHUYEHHBIMYA BO3MOKHOCTAMM
3JI0POBbS

OOydeHue Ml C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBS TIpU
HEOOXOJMMOCTH  OCYILECTBIIETCS Ha OCHOBE aJalTHPOBAHHOM paboueit
IporpaMMbl  C  HUCIOJIb30BAaHUEM  CIELHUABHBIX  METOJIOB  OOy4YeHus H
TUAAKTUYECKUX  MaTepualioB, COCTaBJIEHHBIX C Y4YeTOM  OCOOEHHOCTEU
NCUXO(U3NYECKOTO PAa3BUTHUS, WHANBUAYAIBHBIX BO3MOXKHOCTEH W COCTOSIHHSI
3JI0POBBS TaKUX OOydaromuxcs (00y4Jaromnierocs).

B nensx ocBoeHuss ydyeOHOM mporpamMmbl JUCLUIUIMHBI MHBIWJAMHU U
JULAMH ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310p0Bbst Kosutemk obecrieunBaet:

JUI. MHBAJIMJIOB M JIMIl C OIPAHUYEHHBIMH BO3MOXXHOCTSIMHU 370POBbsI IO
3pEHUIO: pa3MeIleHUE B JIOCTYIHBIX AJIs O0y4YarOUIUXCs, SBJSIOLUIMXCS CIETBIMU
Wik cIaOoBUIAIIMMU, MECTaX U B aJalTUPOBAHHON (Qopme CHpaBOYHOMN
uHbOpMallMU O pacHUCaHUM Y4YEOHBIX 3aHATUN; TNPUCYTCTBUE AaCCHCTEHTA,
OKa3bIBAIOILIETO oOyyJaroniemycs HEOOXOUMYIO MTOMOIIb; BBIITYCK
IbTEPHATUBHBIX (DOPMATOB METOAUYECKUX MaTepUaNoB (KPYMHBIA IMIPUDT WIH
aynuogaisl);




JUTS UHBAJIUJIOB M JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbS T10
CIIyXY: HaJJISKAIMMH 3ByKOBBIMH CPEJICTBAMH BOCIIPOH3BEIeHNE HH(DOpMAINY;

JUTSI WHBJIHMJIOB W JIAIl C OTPAHUYCHHBIMA BO3MOXKHOCTSIMHU 37I0POBBS,
UMEIOIUX  HApYIIEHUsS  OMOPHO-ABUTATEILHOTO  almapara:  BO3MOXKHOCTh
OecTpenaTCTBEHHOTO JTOCTYIa 00yJaronuXxcsi B y4eOHbIE TIOMEIICHUS, TyaJIeTHBIC
KOMHATHI M IPyTHEe TTOMEIICHHSI, a TAK)Ke MPEOBIBAHNE B YKa3aHHBIX IOMEIICHUSX.
O6pazoBanue 00y4arOMMUXCs C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 37I0POBbSI MOXKET
OBITh OPraHM30BaHO KaK COBMECTHO C JIPYTMMH OOYYarolMMHCS, TaK U B
OTJENIbHBIX TPYMIaXxX WIHA B OTICIHHBIX OPraHU3aIINsIX.
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