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1. OBIIIASI XAPAKTEPUCTUKA PABOYEWM ITPOI'PAMMBI
YYEBHOM JUCHUNJIMHBI «OY .13 BHOJIOT US»
1.1. Heab 1 MeCTO JMCHUILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOM POrpaMMbl

Hens mucturuinnabl «OY /.13 buonorus» mnpeanonaraet OBIAJEHUE O0YyYarOIIMMMCS
3HAHUSIMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOM OpraHW3allid KUBBIX CHCTEM pPAa3HOTO paHra;
npuoOpeTeHne yMEHUH HCIOJb30BaTh 3TH 3HAHUS JUISI TPAMOTHBIX JCUCTBUH B OTHOILIEHUU
00BEKTOB )KMBOW IPUPOJIBI U PEIICHUS PA3IIMYHBIX )KU3HEHHBIX MTPOOIIeM.

Huctmmmmaa  «OY/1.13  buonorus»  BKIIOYEHa B 00s3aTeIbHYI0  4acTh
o0mieo0pa3oBaTeIbHOTO  LUKJIA Hpo(ecCHOHAaTbHOM  00pa3oBaTENbHON  MporpamMmbl B
cootBerctBUM ¢ PI'OC CIIO no cnenmansHoctd 09.02.11 Paspaborka u ynpaBJiieHHe
NMPOrpaMMHBIM O0ecriedeHHeM.

1.2. Ilnanupyembie pe3yJabTaThl 0CBOCHUS U CIUIINHbBI

Pe3ynbpTaTel OCBOEHHS NHCUUIUIMHBI COOTHOCSTCS C IUIAHHUPYEMBIMU pe3yJIbTaTaMu
OCBOEHHUSI 00pa30BaTEIbHONW MPOTpaMMbl, MPEACTABICHHBIMA B MaTpHIle KOMIETCHIIUN
BBIITYCKHUKA.

B pesynbpTaTe 0cBOCHUS TUCHUTIIIUHBI 00YYaAIOIIUNACS TOJIKEH:



Koa u Ilnanupyemsie pe3yJibTAaThl 0CBOCHHS AU CHHILINHBI

HaNMeHOBaHHe

‘l’OPM“PyeM““X Oo6mue! JldcuMIIMHAPHbIE?

KOMIIeTeH Ui
OK O01. Beibupats | JInuHocTHBIE pE3yibTaThl JOJDKHBI oOTpaxarh B yactu: | [IP6 1. CpopMupoBaHHOCTH 3HAHHUN O MecCTE€ M POJIU OMOJIOTHU
croco0bl  pelieHus | TPyAOBOIrO BOCIIMTAHUS: B CUCTEME€ HAy4yHOIO 3HaHUs; (YHKLUHMOHAJIbHOH TIPaMOTHOCTH
3aja4 - TOTOBHOCTh K TPYZIY, OCO3HaHHME IICHHOCTH MAacTEpCTBa, | YEJOBEKA JUIsl PeIICHHs KU3HEHHBIX TPOOIeM.
npodeccuoHaIbHON | TpyAoIooue; I1P6 2. CdopMHpPOBAaHHOCTh YMEHMsI PACKpBIBATh COJEp)KaHHE
JeSTEIbHOCTH - TOTOBHOCTh K aKTHBHOH JEATEIFHOCTH TEXHOJOTWYECKOH | OCHOBOMOJATAIOMINX OHOJOTHYECKUX TEPMHUHOB W  IOHITHM:
IPUMEHHUTEIBHO u COLIMAJIbHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTbH | KU3Hb, KIJIETKA, TKaHb, OpraH, OpPraHW3M, BHUJ, MOILYJIALUS,
K Pa3NUYHBIM | HHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIILHO BBITIOIHSTE | DKOCHCTEMa, OMOIeH03, Onochepa; Mmeraboan3M (0OMEH BElecTB
KOHTEKCTaM TaKyto J1esITeIbHOCTb; U IpeBpallleHHhe SHEepruM), TromeocTas (caMmoperyJsuus),

- HWHTEpeC K pamyHbiM cdepam mnpodeccrHoHaATBHON
EITEIbHOCTH.

MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnaseHre YHUBEPCAIbHBIMU Y4eOHBIMH [MO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO (OPMYJIUPOBATh U aKTyaIH3HPOBATh
mpo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABIIMBATh CYMICCTBCHHBIA NPHU3HAK WA OCHOBAHUS
JUTSL CpaBHEHU S, KitaccuuKauu U 00001IeHNS;

- OTIPEIEIIATH 1EH JISATSIIEHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTPUBAEMBIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTATOB
MOCIIEACTBUN NeITETbHOCTH,

JeSATeIIbHOCTD,
LeJIsM,

OII€HUBATE
OLICHUBATh PHUCKHU

OuocuHTe3 Oenka, CTPYKTypHAasi OpraHW3allUsl >KUBBIX CHCTEM,
JTUCKPETHOCTD, caMOperyJsinus, CaMOBOCIIPOU3BEJICHHE
(penpomykuus), HACJIEICTBEHHOCTb, U3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE, YPOBHEBAs OpraHU3ALU.

I1P6 3. CdopMUPOBAHHOCTh YMEHHSI PacKpbIBaTh COJEp)KaHUE

OCHOBOMOJNIATAIOMINX ~ OWOJIOTMYECKUX TEOPHUM H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, SBOJIIOIMOHHOM,
MIPOUCXOKICHUS )KU3HU U YEIIOBEKA.

I1P6 4. CdopmupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOTOJIATaloNIue OMOJOrHYECKUe 3aKOHBI U 3aKOHOMEPHOCTH
(I'. Mengpens, T. Moprana, H.W. BaBwmioBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpaHuiibl uX NPUMEHHUMOCTH K KUBBIM
CHUCTEMaM.

[TP6 5. IlpuoOpeTeHne ombiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO IMO3HAHUS, HCTIOIB3YEMBIX B OMOJIOTHUN: HAOIIOICHUS

Y OIMCAaHMS JKUBBIX CUCTEM, IPOLIECCOB U ABJIECHUN; OPTaHU3ALUU
W TIPOBEACHHUS OMOJOTUYECKOTO OKCIIEPUMEHTA, BBIJIBMIKEHUS

! Vka3pIBaloTCs TMYHOCTHBIE M METanpeaMeTHbIe pe3ynbTaThl u3 GIOC COO, B (pOpMHPOBAHMM KOTOPIX Y4aCTBYeT 0011e06pa30BaTEeIbHAS ANCIUIIIHHA.
2 JluctmmmHapHble (PEIMETHBIE) PE3yIIbTaThl YKa3bIBAIOTCS B COOTBETCTBHH ¢ MX MOMHBIM nepedneM Bo ®T'OC COO. [IpeaMeTHbIe pe3ynbTathl 6a3080oro yposHs (I1P6)
HyMepytotcs B cootBeTcTBUE PI'OC COO (IIpuxa3s Munobpuayku Poccun ot 17.05.2012 Ne 413 (pemaxrust ot 27.12.2023 1.).
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0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

- BJIAJICTh HaBBIKAMH Y4EOHO-HCCIIEI0BATEIbCKON

U TPOCKTHOW JIEATEIHHOCTH, HABBIKAMHU pa3perieHus
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

U aKTyaJIM3UPOBATh 3a/1a4y, BEIIBUTATh THIIOTE3Y

€¢ pelICHMs, HaXOIUTh apryMEHTHl I JOKa3aTelbCTBA
CBOMX YTBEPXKJCHUH, 3alaBaTh IapaMeTpbl M KPUTEPUH
peleHus;

- aHaJM3UPOBATh TOJYYCHHBIC B XOJI€ PEIICHUS 3aJauu
pe3yNbTaThl, KPUTUYECKU OIICHUBATh WX JOCTOBEPHOCTD,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSX;
pa3pabarbIBaTh IUIAH PEHICHHS TPOOJIEMBI C YIETOM aHAIIN3a
UMCIOIINXCS MAaTePHAIBLHBIX U HEMAaTEPUAIBHBIX PECYPCOB;
-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYO

U MPAKTHYECKYIO 00JIaCTH )KU3HEICATCILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
oOJacrei;

- BBIBUTaTh HOBBIE WJEH, MpeajgaraTb OPUTHHAIbHbBIE
MOJIXOJTBI U PEIICHUS

TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXAY HCCIIECTyEMBIMU
BEJIMYUHAMU, OO0BSICHEHH S MOJTyYEHHBIX pe3yJbTaToOB
U (GOpPMYyIUPOBAHUS BBIBOJIOB C WCIOJB30BAHUEM HAYYHBIX
MOHSATHUHI, TEOPUI U 3aKOHOB.

ITP6 6. ChopMHUPOBAHHOCTH YMEHHS BBIICIATH CYIICCTBCHHBIC
IpPU3HAKA  BHUPYCOB, KIETOK NPOKApUOT U  JYKApHOT;
OJIHOKJICTOYHBIX W  MHOTOKJIETOYHBIX OpPraHWU3MOB, BHJIOB,
OMOreoIeH030B U IKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB M TPEBpALICHHUS OHHEPTUU B KIETKe, (OTOCHHTE3a,
MJIACTUYECKOTO U SHEPTETHYECKOro 0OMEHa, XeMOCHHTE3a, MUTO03a,
Meii03a,  OIUIOAOTBOPEHMS,  PAa3BUTUS W Pa3MHOXKEHHUS,
WHIWBHIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a
CYIIECTBOBaHME, €CTECTBEHHOrO0 OTOOpa, BUA000pa30BaHUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelle OOMTaHMs, BIUSHUS
KOMITOHEHTOB HKOCHUCTEM, AHTPOTIOTEHHBIX W3MCHCHU
B DKOCHCTEMax CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB M IIpEeBpaIleHIe YHeprun B buocdepe.

[1P6 7. CdopMHpPOBaHHOCTH YMEHHUS NPUMEHATH IOJIYYCHHBIC
3HAHUA AJI1 OOBSICHEHHs] OMOJOTHYECKUX MPOIECCOB U SIBICHUI,
JUTSI TIPUHSTHUS MPAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C L1eJblo obecneueHus: 0€30MacCHOCTH CBOETO 3/I0POBbsI U 37J0POBbS
OKPY’KAIOIINX JIOJEH, COONIIOACHUSI 3I0pOBOrO 00pasza >KW3HH,
HOPM I'paMOTHOTO MOBEJCHMS B OKpY’Karollei NMpUpOIHON cpene;
NMOHMMaHWEe  HEOOXOIMWMOCTH  WCIOJB30BAHUSA  JOCTHIKEHHN
COBPEMEHHOI OHOJOTHH U OMOTEXHOJOTUH ISl PAallMOHAIBHOTO
MIPUPOIOTIOIH30BAHUS.

I[TP6 8. CdhopMHpPOBAaHHOCTH YMEHHUS peuiaTh OUOIOTUYECKUE
3aJ]auM, COCTABJISITh TCHOTHITNIECKHE CXEMBI CKPETITBAHUS

JUTSL pa3HBIX THUIOB HACIEAOBAaHUS TMPU3HAKOB Yy OPraHU3MOB,
COCTaBJIATH CXEMBI MIEPEHOCA BEIIECTB M SHEPTHH B dKOCHCTEMAax
(uenu MUTaHUS, MUIIEBBIC CETH).

I[IP6 9. CdopMupOBaHHOCTHP YMEHHH KPUTHYECKH OIEHUBATH
uHpOpMaLMI0  OHMOJIOTUYECKOT0  COJIEPXKaHMs, BKJIIOYAIOLIYIO
TICEBJIOHAYYHbIC 3HAHWS W3 Pa3IUYHBIX HCTOYHHKOB (CpeICTBa




MaccoBoi  MHGOpPMAIUU, HAYyYIHO-TIOMYJISIPHBIC
UHTEPIPETHPOBATH ITHYECKHE ACTICKTHI COBPEMEHHBIX
HCCIIEIOBAaHUI B  OHMOJOIMH, MEAUIMHE, OHOTEXHOJIOTHU;
paccMaTpuBaTh ~ [JIOOAJbHBIE  JKOJIOTUYECKHE  MPOOJIEMBI
COBpEMEHHOCTH, (OpMHpPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO TTO3HUITHIO.

ITP6 10. CdopmMupoBaHHOCTH YMEHHUH CO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIC M YCTHBIC COOOIIEHHS HAa OCHOBE OMOJIOTHYECKOM
uH(pOpMallMM U3  HECKOJBKUX  HCTOYHUKOB,  TPaMOTHO
WCIIO0JIb30BaTh MOHSATHIHBIN anmnapar OMOJIOTHH

MaTepuabl);

OK 02.
HcnonwzoBars
COBPEMEHHBIC
cpeacTBa  IOMUCKA,
aHajamn3a

U MHTEpIpeTauuu
uHpOpMaLUN

U MH(POPMAIMOHHbIE
TEXHOJIOTHH TUTSt
BBINIOJIHEHHS  3a7a4
npodecCHOHATIbLHON
JeATETbHOCTH

JluyHOCTHBIE pe3yJbTaThl JOJKHBI OTpakaTb B YaCTHU:
[IEHHOCTH HAYYHOTO MO3HAHUSI:

-c(hopMHPOBAHHOCTE MHPOBO33PCHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHsS HAyKH M OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha JAaiore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETrO MecTa
B MOJIUKYJIbTYPHOM MHDE.

MetanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:
OBnaneHne yHUBEPCAIbHBIMA YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

B) paboTa ¢ uHpopmauei:
- BJIAJIETh HaBBbIKAMH
W3  HWCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSITEIHHO
OCYILECTBIISATh TIOMCK, aHasus, CHCTEMaTH3aIuI0
Y UHTEPIpPETAIU0 HHPOPMALIMKM PA3THYHBIX BUIOB U (opm
MPE/ICTABIICHHUS;

- OIIEHWBATh JIOCTOBEPHOCTh, JETUTUMHOCTH WH(OpMAIUH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

NOJy4YeHUs  UHpOpMaluu

ITP6 1. ChopmupoBaHHOCTH 3HAHUH O MECTE M POJIM OUOJIOTUN

B CHCTEME HAy4HOTO 3HAHWS, (PYHKIMOHAIHHOW TIPaMOTHOCTH
YeJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX MPOOJIeM.

I[TP6 7. CdopMUPOBAHHOCTh YMEHHUS MPHUMEHSATH IOTYYCHHbBIE
3HaHUS I OOBSACHEHHS] OMOJIOTHYECKUX MPOIECCOB U SIBJICHUH,
JUTSL IPUHATHUS MPAKTUYECKUX PEIICHU B TOBCETHEBHOM KU3HU

C IeJIBI0 00ecedeH s 0€30ITaCHOCTH CBOETO 3/I0POBBS U 370POBbBS
OKpYXAIOIINX JItoJed, COOMI0OeHUS 3A0pPOBOr0 0o0pas3a KU3HU,
HOPM T'PAaMOTHOTO MOBEJICHUSI B OKPYXKAIOIIEH MPUPOIHON CPENE;
MOHMMaHUE  HEOOXOJUMOCTH  HCIIOJIb30BAHMSI  JTOCTHXKEHUI
COBPEMEHHON OWOJIOTHH U OMOTEXHOJIOTHM U1l pariOHAIBHOTO
MPUPOIONOIB30BAHUS.

I[TP6 10. ChopMupoBaHHOCTH yMEHUN CO3/1aBaTh COOCTBEHHBIC
MUChMEHHBIE M YCTHBIE COOOIICHHS] Ha OCHOBE OMOJIOrMYecKOi
uHpopManMMu U3  HECKOJbKMX  HMCTOYHHUKOB,  TI'PaMOTHO
MCIIOJIb30BaTh OHATUNHBIN anmnapar OMoJI0THU

OK 04. O¢ddexTuBHO
B3aMMOJIEMCTBOBATH
u paboTaTh

B KOJUIEKTHBE

U KOMaHjie

JImgyHOCTHBIE pE3YIbTAaTbl MOOJIKHBI OTpaXaTb B YaCTH:

OCHHOCTH HAYYHOIo TMO3HAHUA: OCO3HAHUC [NCHHOCTU
Hay‘IHOfI JCATCIIBHOCTH, T'OTOBHOCTH OCYHICCTBJIIATH
IMPOCKTHYIO u HCCIICA0BATCIILCKYIO ACATCIIBHOCTD

WHJVBHIyaJIbHO U B TPYIIIIE.
MeranpeamMeTHble pe3yabTaThl JOJKHBI OTPaXaTh:

ITP6 5. IIpuobOpereHne ombITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAYYHOTO TO3HAHUs, UCTIOIh3yEMbIX B OMOJIOTHU: HAOIIONCHUS U
OTIMCAHUS YKUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI; OpTraHU3aIuu U
MpOBEJCHUSI  OMOIOTUYECKOTO  OKCIIEPHUMEHTa,  BBIIBIKEHUS
TUTIOTE3, BBISBIICHUS 3aBUCHMOCTH MEXIYy HCCIEAyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHS TTOJTYYCHHBIX Pe3yJIbTaTOB
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OsgnaacHue
NEUCTBUSIMU:
0) coBMeCTHasl 1€ TEIbHOCTD:

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMaHTHOM
Y MHIUBHUIYJILHON paOoThI,

YHUBCPCAIbHBIMU KOMMYHUKATHBHBIMU

- [puUHUMATh  I[EeId  COBMECTHOH  JIeATelIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JIEUCTBUS

0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JIEWCTBUI,
pacupenensaTb poiad € YYETOM MHEHUW YYaCTHUKOB

00CyKJ1aTh pe3yJIbTaThl COBMECTHOM paboThI

U (GOpPMYyIUPOBAHUS BBHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
TOHSATHUHI, TEOPUI U 3aKOHOB

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKpY’KaroIeu

cpenpl,
pecypcocOepexeHn
10, MIPUMEHSATD
3HAHUS

00 H3MEHCHHUU
KJINMATa, TPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BbIYANHBIX
CUTYyalusx

JIn4yHOCTHBIE pPE3yJbTaThl JOJKHBI OTpakaTb B YacCTH:
9KOJIOTUYECKOTO0  BOCIUTAaHHA: -  C(HOPMUPOBAHHOCTH
AKOJIOTMYECKOU KYJIbTYPbl, IOHUMAHHUE BIUSHUSA COLIMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHOM

U COIMAJIBHOU Cpe/ibl, OCO3HAHWE TI00albHOTO XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

- IJJAHUPOBAHUE U OCYILIECTBIICHUE ACUCTBUI B OKPYKaIOIEH
cpene Ha OCHOBE 3HAHMS LEJed YCTOMYMBOIO pa3BUTHUA
YEJI0BEYECTBA;

- AKTHUBHOE HENPUATHE JEUCTBUU,
OKpYXaroIlei cpeae;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPUATHBIE IKOIOTUIECKUE
MOCJIEACTBHS NPEANPUHUMAEMBIX JEHCTBUH, MPEIOTBPAILATh
UX;

- pacmupeHue
HaIIPaBJIECHHOCTH.
MertanpeaMeTHbIE Pe3yabTaThl JOJKHBI OTPakKaTh:
OsnajneHue YHUBEpCATbHBIMHU KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

0) cCOBMeCTHas JIeSITEIIbHOCTD:

- TOHUMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOU
Y MHIUBHUIYyaIbHON paOoTHI;
- NpUHUMATh  LEIU
OpraHu30BbIBATh u

IMPUHOCAIINX BpPCA

OIIbITa  ACATCIBHOCTHU 3KOJOTrHYEeCKOM

COBMECTHOU
KOOPAMHUPOBATH

JIeITEITLHOCTH,
NEeNCTBUA

I1P6 5. [IpuobpereHue omnbiTa MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOrUH: HAOIIOICHUS

Y OIIMCAHUS KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3aluu
U TPOBEACHHUS OHOJOTUYECKOTO HKCIEPUMEHTa, BBIIBUKCHHS
TUIOTE3, BBIABICHUSI 3aBUCUMOCTH MEXJAY HCCIETyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHS ITOJYYSHHBIX PE3yIbTAaTOB

u  (QopMynupoBaHUS BBIBOJAOB C HCIOJB30BAHUEM HAYYHBIX
MOHSITHIA, TEOPHI U 3aKOHOB.

I[TP6 6. ChopMUPOBAHHOCTL YMEHHS BBIACIATH CYIIECTBEHHBIC
MPU3HAKK  BUPYCOB, KIJIETOK MPOKapHOT M  3YKapHOT;
OJIHOKJIETOYHBIX W  MHOTOKJETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreoLeHO30B M IKOCHUCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa
BEUIECTB W NPEBpAIICHMS] SHEPruu B KIETKe, (OTOCUHTE3A,
IUIACTUYECKOT0 M SHEPreTHUECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a,
Melo3a,  OIUIOJOTBOPEHMS,  pPa3BUTHS W Pa3MHOMKEHUS,
WHAUBUAYATBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), 60pbObI

3a CyIIEeCTBOBAaHUE, €CTECTBEHHOTo 0TOOpa, BUA000pa3oBaHUS,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTAaHHWS, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, aHTPOTOTeHHBIX W3MEHEHU N
B DKOCHCTEMAaxX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPAILEHUE SHEPTUU B Ouochepe.

I1P6 7. CdopMHpPOBAaHHOCTH YMEHHUS NPUMEHATh IOJIY4YECHHBIE
3HAHUA AJI1 OOBSICHEHHS] OMOJIOTUYECKUX IMPOLECCOB U SIBICHUH,
JUISl TPUHATUSL IPAKTUYECKUX PEIICHU B MOBCEIHEBHOM KU3HU




M0 €€ [JOCTIDKCHHIO: COCTaBISITh IJIaH  JICMCTBHIA,
pacrupefensiTth poild C YyYeTOM MHEHUH YYaCTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOUN PabOTHI

C LIeJbI0 oOecneueHus: 0€301MacCHOCTH CBOETO 3/I0POBbsSI U 370POBbS
OKPYKAIOINX JIOJCH, COONIOJEHUsI 3I0pOBOro o0Opas3a >KW3HH,
HOPM TI'PAaMOTHOTO MOBEJICHUS B OKPYXAIOIIEH IPUPOIHON CPENE;
NOHUMaHHE  HEOOXOAMMOCTH  HCIIOJIBb30BAaHHUS  JOCTHO)KEHHH
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTHH U PAllHOHAIBHOTO
IPUPOJIONIOIB30BAHUS

1K 4.1
[IpoextupoBarsb
0asbl JaHHBIX
1K 4.2
PazpabarbiBath
MOJTyJIN
POrPaMMHOTO
o0ecrieyeHus

BJIAJICTh HAaBBIKAMU NOJYYEeHUs HHPOPMALIUHU U3
HMCTOYHHMKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIBHO
OCYLIECTBJISATh IOUCK, aHAJIN3, CHCTEMATU3aLUIO U
MHTEPIIPETANIO HHPOPMALIUK PA3IMYHBIX BUAOB U (HOpM
IIPEJICTaBICHUS

I1P6 7. ChopMUpPOBAaHHOCTb YMEHHUS MPUMEHSTH IMOIy4YCHHBIC
3HaHUSA Ui OOBACHEHUS OMOJIOTNYECKUX IIPOLIECCOB
u ABJICHUM, 111 TPUHATUS [PAKTUYECKUX pELIECHUH B
IIOBCEJHEBHOM  JKM3HU C 1IeNbl0 obecneueHus: 6€301acHOCTH
CBOETO 3/J0POBbS U 3/10POBbs OKPY>KAIOIUX JIFO/I€H, COOTIOACHMSI
310poBOro oOpa3a >KH3HH, HOPM TI'PaMOTHOIO IIOBEJCHUS B
OKPY’KaIOIIe MPUPOIHON Cpele; MOHUMaHUE HEOOXOIUMOCTH
UCIIOJIb30BAaHUSl  JIOCTWIKEHUH COBpPEMEHHOW Ouoyioruv u
OMOTEXHOJIOTMH JUIsl pAllMOHAJIBHOIO TPUPOI0I0Ib30BaHUSI.




2. CTPYKTYPA U COAEP) KAHUE JUCIUMIIJINHBI

2.1. Tpyn0eMKOCTb OCBOEHMS U CIUIIMHbBI

Bua yueOHo# padoThl

O0beM B yacax

O0BeM 00pa3oBaTeIbHOM MPOrpaMMbl JUCHHMILTHHBI 72
B T.4.

TeopeTHYeCKHe 3aHITHS 47
NpaKTHYeCKue 3aHATUS 19
JadopaTopHble 3aHATHUS 6
OcHoBHOE cofep:kanne’ 60
IpodeccnonaabHO OPHEHTHPOBAHHOE CONEP/KaHue (ColepRaHue MPUKIAAHOro Moxyias)* | 12

Ipome:xyTounast arrectanus’ (1udgepeHIMpPOBAHHDII 3a4€eT)

*k%

3 OCHOBHOE COJIepKAHKIE BKIKOYAET COJEPIKATENBHBIE IMHUK 110 y4eOHOMY npeamery «Buonorusy (6a30Bblit
yposeHb) DenepanbHOi 00pa3oBaTesIbHONH NPOrpaMMBI CPEIHEro o0miero o0pa3oBaHUs, yTBEPXKICHHOW
npuka3oM MuHHcTepcTBa npocBemenust Poceniickoit @eneparmu ot 18 mas 2023 r. N 371 (B penakuuu

[Mpukaza Munnpocsemmenus Poccun ot 9 oxts16pst 2024 r. N 704).

* TIpohecCHOHANBHO OPHEHTUPOBAHHOE COIEPIKAHUE MOKET OBITH PACIPEIENEHO MO pasienam (TeMam) Wi

CKOHIICHTPUPOBAHO B pasnesne [IpukianHoit Momays.

> Mdopma IPOMEKYTOUHOM aTTECTALIMK U KOJIMYECTBO YaCOB, OTBOJAMMBIX Ha €€ IPOBEIEHHE,

pernameHTupyroTcs yaeOnsM manom OIT CITO.
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2.2. Conep:xanue QUCHUNIMHBI

Oo0bem
, AK. Y.
/
B TOM Konet .
KOMIIEeTCHIIHIA,
YyHcIIe
(¢popmupoBanu
HanmeHnoBanue Coaep:xkanue y4eOHOro MaTepraJia, NPaKTHYECKUX U J1a00paTOPHBIX 3aHATHIA, q)oBMe 10 KOTOPBIX
pa3aeyioB U TeM Kypcoeas paboma (npoexkm) anKT CrocoocTByeT
HYECKO 3JIEMEHT
i NPOrpaMMblI
NOATrOT
OBKH,
aK. 4.
1 2 3 4
OcHoBHOE cogepKaHue
Paszpnen 1. buoJiorus kak Hayka. ZKuBbIe cHCTeMbl U MX OPTraHU3alus 2
Tema 1.1. Copneprxanue yueOHOro MaTepuasa 2
buonorus buonorus — Hayka o xuBoi npupojae. CBsizu OMOIOTHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JPYTUMH €CTECTBEHHBIMU HayKaMH, Gpuiiocopue, penuruen, STHKOH, 3CTETUKON U MPaBOM.
Oo6mas Ponp Ouonormu B (QOpMHpOBAaHMM COBPEMEHHON HayyHOM KapTuHbl Mupa. Cucrema
XapaKTEepUCTHKA OMOJIOTMYECKHUX HAYK.
KU3HU MeTto1bl MO3HAHMS KUBOM MpPHUPOAbI (HAOIIOAEHHE, SKCIIEPUMEHT, ONUCAHHME, W3MEpPEHUE, OK 02
KJaccu(uKalus, MOIEIMPOBAHUE, CTATUCTHYECKAst 00paboTKa TaHHBIX).
JXKusble cucteMbl (OMOCHCTEMBI) KaK MpeaIMeT u3ydeHus Onosnoruu. OTinyue )KUBBIX CUCTEM
0T Heopranuueckoi nmpupoasl. CBoHCTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHHU OpraHU3alNH OouocucTeMm: MOJIEKYJIIPHO-T€HETHYECKUH, KJIETOYHBIH,
OpraHU3MEHHBIN, TMOMYJISIIMOHHO-BUIOBOH, JKOCHUCTEMHBIH (OMO - TeOlEHOTHYECKUH),
6uochepHbiit
Pa3znen 2 Xumuvecknii COCTaB M CTPOCHHE KJIETKH 10
Tewma 2.1. Cognepkanne ydeOHOro MaTepuana 2
XUMHUYECKUH cOCTaB | XUMUYECKUN COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTBI: MaKpOdJIEMEHTBI, MUKPOIJIEMEHTBI.
KJIeTKU. Bona Boma u MHHCpPAIbHBIC BEIICCTBA. (DyHKuI/IH BOJBI 1 MMHCPAJIIBHBIX BCHICCTB B KICTKE. OK 01, OK 02,
1 MUHEpaJIbHBIC [TonnepkaHue OCMOTHYECKOTO OanaHca OK 04
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BCIICCTBA

[Ipaktuueckoe 3anarue’

Ne 1 «buonorunyeckass pojb MHUHEPAJIbHBIX BELIECTB B OOECIEUEHUU >KU3HEIEATEIBHOCTH
OpPIraHU3MOB, ITPOSIBICHUS AUCOaIaHCa MUHEPAJIbHBIX 3JIEMEHTOB)»

Tema 2.2.
buonornueckn
BaKHBbIE XUMHYECKHE
COEIMHEHHUS

Conepkanue yueOHOro MaTepraia

benku. CoctaB u crpoeHue 6e1K0B. AMUHOKUCIOTH — MOHOMEpHI OenikoB. HezameHumbie U
3aMEHMMBIE AMHUHOKHUCIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOW
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHYECKHE
cBoiictBa OenkoB. buonmornyeckue ¢yHkuun OenkoB. DepMEHTHI — OHOJOTHYECKHE
karanu3aTopel. CtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHH(PUYHOCTD.
Kodepmentsl. Butamunbl. OTingus epMEHTOB OT HEOPTAaHUISCKUX KAaTaTHN3aTOPOB.
VYrneBoabl: MOHOcaxapubl (TIOKO3a, pubo3a U J1e30Kcuprb03a), Aucaxapujsl (caxaposa,
JaKTO3a) M MOoJMcaxapulpl (Kpaxmall, TNIMKOTeH, LEeJUI003a). buonornueckue QyHKIUH
yraeBonoB. Jlunuael:  Tpurimuepunbl, Gochomunuabl, crepounsl. [ uapoduiIbHO-
rupodoOHbIe cBOKCTBa. bruonorndeckue GpyHkuuu aunuaoB. CpaBHEHUE YTIEBOAOB, OSIKOB
Y JUIUJ0B Kak UCTOYHUKOB 3Heprun. Hykneunossie kucnotsl: JJHK n PHK. Hykneotuasr —
MOHOMEpBI HyKJIEeMHOBbIX KucioT. Crpoenue u ¢pynkuuun JIHK. Crpoenue u ¢pynxiuu PHK.
AT®: crpoeHne 1 GyHKIIUN

JlaboparopHble 3aHATHS (Ha BEIOOp MpenogaBaTess)

Ne 1 «Onpenenenue BuramuHa C B MPOAYKTaX MUTAHUS»

i «OnpeeneHne HaATMYUs Kpaxmania B IPOAYKTaX MAUTAHUS

i «'napopunbHO-rHIPohOOHBIE CBOMCTBA JIUIHIOBY

win «/3ydeHne KaTaluTUYECKOW aKTHMBHOCTH ()EPMEHTOB (Ha MTpHUMEpPEe amuiia3bl WIH
KaTaJiasbl)»

Tema 2.3.
CrpyKTypHO-
GyHKIIMOHAIbHAs
OpraHM3aIus KIeTOK

Cognepkanne yaeOHOro Marepuana

[{utonorus — Hayka o kieTke. KneTtouHas Teopust — mpuMep B3auMOAEUCTBUS Uaeil u pakToB
B HAyYHOM ITO3HAHUU. MeTOo/1bl U3yUeHUs KIETKH.

Krerka kak menoctHas xuBas cucreMa. OOmue NMpHU3HAKK KIETOK: 3aMKHyTas Hapy)KHas
MeMmOpaHa, mosekyibsl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oenka.

Tumbl KIETOK: JyKapuUOTHYeCcKass W  IMpokapuoThuueckas. (OCOOEHHOCTH CTpPOEHUS
MPOKapUOTUUYECKON KiIeTku. KietouHas crenka Oaktepuii. CTpoeHHE JYKapHOTHYECKON
kJeTKd. OCHOBHBIC OTJIMYHUSL PACTUTEIHHOM, )KUBOTHOM M TpUOHOU KiieTku. [ToBepXHOCTHBIE
CTPYKTYpbl KIJIETOK— KJIETOYHAs CTE€HKa, IJIMKOKaNuKc, uXx ¢yHkiuu. [lnazmartuueckas
MeMOpaHa, €€ CBONCTBA M (PYHKIIHH.

I{utonazma u ee opranounabl. OgHomemOpaHHble opraHouasl kietku: OIIC, ammapar

5 Jacel 1abopaTopHbIX PAbOT ¥ NPAKTHUECKUX 3AHATUI YUTEHBI B COAEPKAHMU y4eOHOTO MaTepHala U BXOAAT B 00LIee KOJIMYECTBO YACOB [0 TEME.
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['onpmxu, nu3ocombl. [lomyaBTOHOMHBIE OPraHOUJIBI KJIETKHA: MUTOXOHJPHUH, IUIACTHIBI.
[TpoucxoxaeHnue MUTOXOHIApUN W TuacTuA. Bunel mmactun. HemeMOpaHHbBIE OpraHOM/IBI
KIIETKWA: PUOOCOMBI, KJICTOYHBIA IEHTP, UEHTPUOIH, PECHUYKH, KIyTHUKUA. QDOYHKIHH
OpraHouIOB KJIETKU. BxitoueHus.

SAnpo — perynsatopHslii HeHTp KieTku. CTpoeHHe siipa: sjaepHas 000JI0uKa, Kapuoriazma,
XpOMAaTHH, SIPHIIIKO. XpOMOCOMBI. TpaHCIIOPT BEUIECTB B KJIETKE

JlaGopaTopHble 3aHATHS (Ha BIOOp ITPENO1aBaTelis )

Ne 2 «Ctpoenue kieTKH (pacTeHusi, >)KUBOTHBIE, TPUOBI) U KIJIETOUYHBIC BKIIOYCHHS (KpaxMall,
KapOTHUHOU/IbI, XJIOPOIJIACThI, XPOMOILJIACTHI)»

wi «M3ydyeHne cTpoeHus KIETOK PacTeHUM, )KMUBOTHBIX M OaKTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENapaTax 1 UX OIHCAHUE

i «IIponuiiaeMocTs MeMOpaHbl (TUIA3MOJIH3, ACTIA3MOJIN3)»

Pazgen 3. JKu3HeneaTeJbHOCTL KJIETKH

Tema 3.1.
OOMeH BelEeCTB
Y TIpeBpAaIICHUC

SHEPrUuu

B KIIETKE

Cojepkanne yueOHOro MaTepuana

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIIALINS (TUTACTHYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IUHOro Ipolecca MeradonausMa. Poib 3aKoHOB
COXpaHEHMs BEIIEeCTBA W SHEPruM B NOHUMaHMM MeTabonu3ma. Turmbel oOMeHa BEIECTB:
aBTOTpo(HBIN U TerepoTpodHbId. Ponb QepMeHTOB B OOMEHE BEIIECTB W NPEBpAIlCHUU
sHeprun B KkieTrke. PorocuHTe3. CBeroBas M TeMHOBas (aszbl (orocuHTe3a. Peakuuun
¢dorocunTe3a. DPPeKTUBHOCTH (HOTOCHHTE3a. JHAUEHUE (POTOCUHTE3A AJIs )KU3HU Ha 3emile.
Bnusiaue ycnoBuil cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIMIEHUS! €0 MPOJYKTUBHOCTU Y
KyJIbTYPHBIX pAacTeHMH. XEeMOCHHTEe3. XEeMOCHHTE3UpylolHue OakTepuu. 3HAYCHHE
XEMOCHHTe3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTHyecKuii OOMEH B KIIETKe. PaciiensieHre BemecTB, BbIACICHHE H aKKyMYJIHPOBaHNE
SHEPIUU B KIIETKE. DTarbl 3HepreTuyeckoro oomMeHna. ['nukonns. bpokeHne M ero BHIBL
Kucnoponnoe okucnenue, i KieToyHoe JbixaHue. OkucautenbHoe (HochopuirpoBaHHe.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMeHa

Tema 3.2.
Buocunres Oenka

Conepxanue yueOHOro MaTeprasia

Peakumu MmatpuuHoro cuHte3a. [enermueckas wuHdopmanus u JHK. Peamuzauums
reHeThuYecKkoil nHpopMaluu B KieTke. ['eHeTudyeckuit Koa u ero cBoiicta. TpaHckpunuus —
marpuunblii  cuHTe3 PHK. Tpancmsuus — OuocuHTe3 Oenka. ITanbl TPaHCIALMH.
KoaunpoBanue amuHokucioT. Poiabs pubocom B 6uocuHTe3e Oenka

[TpakTHUecKoe 3aHsTHE

No 2 «Pemenne 3aa4 Ha ONpCACIICHUC ITOCIICAOBATCIbHOCTHU HYKJIICOTHIOBY

Tema 3.3.
Bupycsl

Cogneprkanne ydeOHOro MaTepuana

Hexknerounsle ¢popmsl xu3Hu — BUpychl. Mcropust otkpsiTust Bupycos ([1. WM. MiBaHoBckuii).

OK 01, OK 02,
OK 04
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OCOOeHHOCTH CTPOSHHS M )KM3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu pactenui,
KMBOTHBIX M Y€JIOBEKa, BhI3bIBacMbIe BUpycaMu. Bupyc nmmyHoznedumnura yenoseka (BUY)
— Bo30ynutens CITM/la. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHU

Pasznen 4. Pa3MHO:KeHHE U HHAUBUAYAJIBbHOC PAa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKU3HEHHEBIN UK
KIIETKHA

Conepkanue yueOHOro MaTepraia

Kierounslii 1MKN, WM JKU3HEHHBIM HHMKI KieTku. MHTepdasza m mwurtos. IIporeccsr,
npoTekaromue B nHTepdasze. Perumkanus — peakuus marpuunoro cuaresa JJHK. Ctpoenune
XpOMOCOM. XPOMOCOMHBI HA0Op — KapuoTHN. [UTIJIOMIHBIN W TalIOWIHBIA XPOMOCOMHBIC
HaOopbl. Xpomaruipl. lLluTONOrMYEecKHe OCHOBBI PAa3MHOXKEHUS W HMHAWBUIYaTBHOTO
pa3BUTHUsA Opranu3mMoB. Jlenenue kinetku —muto3. Craauu muto3a. [Ipoueccsl, mpoucxoasume
Ha pa3HbIX CTaAusAX MHUTO3a. buomormyeckuil cmpica Murto3a. [Iporpammupyemasi rudenb
KJIETKH - allonTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTaHHU3MOB

Cojepkanne yueOHOro MaTepuana

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojoBoe. Buasl 6ecrnosoro pa3MHOXKEHUS:
JieJIeHHE HAJBOE U MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETATUBHOE
pasMHOKeHue. VIcKkycCTBEHHOE KJIOHUPOBaHUE OPTraHU3MOB, €r0 3HAUCHHE JJIsl CEJICKIUH.
[TosoBoe pa3smHOKeHUE, ero oTauuus ot Oecnonoro. Meio3. Craguu Mmeiosa. [Ipoueccel,
IpOUCXOAAIIMe Ha craausx Menosa. lloBemenme xpomocom B Mmenosze. Kpoccunrosep.
buonornyeckuil cMbICI U 3HaUCHHE MeHo3a. ['amerorenes — npouecc 00pa3oBaHus MOJIOBBIX
KJIETOK y KUBOTHBIX. [lo/0BBIE JKene3bl: CEMEHHUKU U siMyHUKU. OOpazoBaHMe U pa3BUTHE
IOJIOBBIX KJIETOK — TraMeT (CrepMaro30uf, SHLEKIeTKa) — CIIEPMATOreHe3 U OOIEHE3.
OcoOeHHOCTH CTPOEHUs SIMLIEKIETOK U criepMaTo3ouaoB. OmnonorBopenue. [lapreHorenes

Tema 4.3.
NunuBuayansHOe
pa3BUTHE OPTraHU3MOB

Cojneprkanne yueOHOro Matepuana

WuauBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3IMOpHOTeHe3). DTallbl
SMOPHOHAILHOTO Pa3BUTUS Yy TMO3BOHOYHBIX JKMBOTHBIX: JpOOJICHWE, TacTpyJIsnus,
opranorere3. IlocTamOpuoHanbHOe pa3BuTue. THIBI MOCTIMOPUOHANBHOTO Pa3BUTHS:
npsiMoe, HempsiMoe (IMuMHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHbIE YpoACcTBa. PocT m pasButue pacteHuil. OHTOreHes3
I[BETKOBOT'O PACTEHHS: ABOHHOE OIUIOAOTBOPEHHE, CTPOSHHE CEMEHH, CTANH Pa3BUTHSI

HpaKTI/ILIeCKI/IC 3aHATUA

Ne 3 «Mudexnmonnslie 3a0601€BaHMs U SMTUAEMHUH B HICTOPUU YEJIOBEUECTBAY
Ne 4 «BakuuHnanust Kak npo(uIakTUKa HHPEKIIMOHHBIX 3a00JIeBaHUN»

OK 01, OK 02,
OK 04

Paszpnen 5. HaciieacTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIeI0BaHUS

Cogepxannie yueOHOTo MaTepuasa

[TpenmMer u 3amaun TeHETUKHU. Poib HUTOIOTMU W SMOPUOJIOTMU B CTAHOBJIEHUH T'€HETHUKH.
Bxiag poccHilckMX M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETHKH. MeToabl TeHETUKU

OK 01, OK 02,
OK 04
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(ruOpuaONOrNYecKuil, LUTOTEHETUYECKUH, MOJEKYJIIpHO-reHeTuUecKuil). OCHOBHBIE
reHEeTUYeCKUe MOHATH. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOIb3yeMasi B CXEeMaX CKPEIMBAHUH.
3aKOHOMEPHOCTH HACJICIOBAHMSI IPU3HAKOB, ycTaHOBIICHHBIE | . Menaenem. MoHoruOpuiHoe
CKpelMBaHME. 3aKOH eAMHOoOOpazus TuOpuAOB nepBoro mnokojeHus. IlpaBuio
JOMMHHUpOBaHMsI. 3aKOH pacllueIuleHus npusHakoB. ['mmoreza umcrorsl ramer. [lonmHoe u
HEMOJIHOe  JOMUHHMpoBaHue. JlurubpuaHoe  ckpelBaHMe. 3aKOH  HE3aBUCHMOIO
HACIIC/IOBaHUs TNPHU3HAKOB. LlUTOreHeTHYeckHe OCHOBBI JUTUOPUIAHOTO CKPEUIMBAHUS.
Ananusupytoliee ckpeliyBaHue. Vcronp3oBaHME aHAIM3HUPYIOLIETO CKpPEIIMBAaHUS IS
OTIpeIeNIeHHUs] TEHOTUIIA 0COOH

[IpakTrueckoe 3aHsATHE

Ne 5 Pemenue 3a/la4d Ha OIpCACICHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICACTBCHHBLIX
IIPU3HAKOB IIpHU MOHO-, IU-, HOJII/IFI/I6pI/Il[HOM " AaHAJIIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHUC
TCHOTHUIIMYCCKUX CXCM CKPCIIMBAHUA

Tema 5.2. Cojepkanne y4eOHOro Matepuana
Cuennensnoe CueruieHHoe HaciieioBaHue pu3HakoB. PaboTa T. Moprana 1o cuerieHHOMY HacleI0BaHHIO
HACJIEI0BAHHE reHoB. HapyieHue cuenyieHuss reHoB B pe3yjbTaTe KPOCCUHIOBEpa. XPOMOCOMHAs TEOpHUs
IIPU3HAKOB HaCJIECTBEHHOCTH. | eHeTHUeCKHnEe KapThl.
I'enetnka moma. XpoMOCOMHOE oOmpeneraeHue mojia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
['oMmorameTHble M reTeporameTHble OopraHn3mbsl. HacienoBaHue NpU3HAKOB, CLEIUNIEHHBIX C
10JIOM
[TpakTHueckoe 3aHsATHE
Ne 6 Pemenue 3amau Ha omnpenesieHHE BEPOATHOCTH BO3HUKHOBEHHS HAcleJACTBEHHBIX
IIPU3HAKOB TIpU CLEIUICHHOM HACJENIOBAaHUM, COCTABJIEHUE T'E€HOTUIINYECKUX CXEM
CKpEIIMBAaHUS
Tema 5.3. Copneprkanue yueOHOro MaTepuaa
3aKOHOMEPHOCTH M3MeHunBOCTh. Bubpl N3MEHUNBOCTH: HEHACIIECTBEHHAs U HACJIEACTBEHHasA. Poib cpenbl B
U3MEHYUBOCTH HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIIMOHHOW H3MEHYUBOCTH.

Bapuanuonsslil psa u BapuanuonHas kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHbIE
M KauyecTBEHHbIE MpPH3HAKM M MX HopMa peakuuu. CBoiicTBa MOIU(DUKAIIMOHHON
U3MEHYHUBOCTH.

HacnenctBeHHasi, win TeHOTUIHMYECKass HM3MEHUYMBOCTh. KoMOWHAaTHBHAs H3MEHYUBOCTD.
Meiio3 ¥ MOMOBOM MpolECC — OCHOBA KOMOMHAaTHMBHOM HW3MEHUYMBOCTH. MyTalMOHHAs
M3MeHYUBOCTh. Knaccudukanus MyTauuii: reHHbIE, XpPOMOCOMHbIE, reHOMHbIe. YacToTa U
OPUYUHBI MyTalMid. MyTareHHble ()akTOpbl. 3aKOH TOMOJIOTHUECKUX PSI0B B HAC/IEACTBEHHON
U3MEHYUBOCTH

H. . BaBmiiosa
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HpaKTI/I‘IeCKOG 3aHATUC

Ne 7 Pemenue 3amad Ha OIpPENEICHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB MPU PA3IUYHBIX THUIAX B3aWMOJEWUCTBUS T'€HOB, COCTaBJICHHE I€HOTUIIUYECKUX
CXEM CKpEIIMBaHUS

Tema 5.4.
I'eneTuka uenoBeka

Copepxanue yueOHOro Marepuasia

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJABI TI'€HETHKU YEJIOBEKA:
IeHEaNOrnYeCKUi, OJIN3HELOBbIM, LUTOreHETUYECKUN, OMOXUMHUYECKUH, MOJIEKYISIPHO-
reHeTuueckuil. COBpEMEHHOE OIpPEAEICHUE TE€HOTUIA: IOJHOI€HOMHOE CEKBEHHPOBAHUE,
IreHOTUIIMPOBaHMUE, B TOM uucie ¢ noMousto I111P-ananu3a. Hacnencrsennsle 3a0os1eBanus
YyeJloBeKa: TEHHble O00Je3HH, OOJIe3HW C HACJIEACTBEHHOW IPEapacioyioKEHHOCTbIO,
XpoMocoMHble 0Oone3Hu. ComaTtudyeckue U reHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[Mpunmunel  3m0poBOrO  00pas3a  JKWM3HW, JAMArHOCTHKH, MNPO(GUIAKTHKH U JICYCHHUS
reHeTUYecKux  Oosie3Hel.  MeOuKo-reHeTU4YeCKoe  KOHCYJIbTUpOBaHHME.  3HA4YeHHE
MEAMIMHCKOW TE€HETUKU B MPENOTBPALICHUM U JICYEHWU TIEHETHYECKUX 3aboseBaHMi
4eJI0BeKa

IIpakTHueckoe 3aHsATHE

Ne 8 «CocraBiienne 1 aHajn3 POAOCIOBHBIX YCJIOBCKaA»

Paznea 6. DBoaronuon

Has OHO0JIOrM s

Tema 6.1.
OBOIIOIMOHHAS
Teopus
U €€ MECTO
B OMOJIOTHH

Cojneprkanne yueOHOro Matepuana

[TpennocbuIKy BO3SHUKHOBEHHMSI 9BOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUS U €€ MECTO B
Ouonorun. BnusHue 53BOJIIONMOHHON TEOPUM Ha pa3BUTHE OMONOTMM M JPYTUX Hayk.
CuzerenscTBa 3BooLUH. [laneoHTONOrMYECKHE: TOCIIE0BATEIBLHOCTD MOSIBJICHUS BUIOB B
MAJICOHTOJIOTUYECKON JIETONHUCH, NepexojHble Gopmbl. buoreorpaduueckue: cXoacTBO H
pasnuuue dayH U GJIOp MaTEPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U Pa3IUuUs
HMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHaJIOTUYHbIe, pPYyAMMEHTapHblE OpraHbl, aTaBU3MbL. MOJEKYIAPHO-OMOXMMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJEICTBEHHOCTHM M OCHOBHBIX METa0OJMYECKHX IyTell y Bcex
JKUBBIX OPIaHU3MOB.

OpomonoHHass Teopusa Y. JlapBuna. Ilpennocbulkm BO3HUKHOBEHHs JapBHHHU3MA.
JIBikymme Ccuibl 3BOJIOUMU BUAOB 1o JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYPCOB, HEolpeaeneHHas U3MEHUYUBOCTh, O0pb0a 3a CyIEeCTBOBAHHE,
€CTECTBEHHBIH 0TOOD)

Tema 6.2.
MuxkposBonronus

Cognepkanne ydeOHOro MaTeprana

Cunternyeckas teopus sBomonuu (CTD) u e€ ocHOBHBIE MOJOXKEHUS. MHKPOIBOIIOLHS.
[TonyAnus Kak eIMHALIA BUJIA U SBOJIFOLUN.
JBwxkymme cuibl ((hakTOphI)IBOJIONMK BHAOB B IpHpoje. MyTauMOHHBIN npouecc U

OK 01, OK 02,
OK 04
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KOMOWHATHBHAsT HM3MEHUYMBOCTH. llomynsiuoHHble BONHBI W apel¢ reHoB. M3omsums u
murpanus. EcrecTBeHHbI o0oTOOp — HampaBistommi  (akrtop sBomrormu.  Dopmbl
€CTeCTBEHHOro otOopa. I[IprcrocoOIeHHOCTh OpraHW3MOB Kak pe3yJbTaT dSBOJIOIHH.
[Ipumepsl mpucnocoOsieHH y oOpraHu3MoB. Apomopdo3bl W uaAMOaTanTanud. Bum u
Bu000pazoBanue. Kpurepuu Buna. OcHoBHBIC (POpMBI BUI000pa30oBaHus: reorpaduyeckoe,
9KOJIOTHYECKOEC

Tema 6.3.
MaxkpoaBontonus

Copepxanue yueOHOro Marepuasa

MakposBomrorusi. DopMmbl  IBONMONHH:  (PHUIIETUYECKAs, TUBEPTCHTHAs, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMoCTh 3BONIIOIMH

[IpakTrueckoe 3ansiTHE (HA BEIOOP MpETOaBaTEs )

Ne 9 «CpaBHeHue BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHIOY»
win «Onuca"ue Npucnoco0IEHHOCTH OpraHu3Ma U €€ OTHOCUTENIBHOTO XapakTepay

Pasnen 7. Bo3HMKHOBeHMe 1 pa3BUTHE KU3HHM Ha 3eMiie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Cogepxanue yueOHOro Marepuasa

JloHay4HbBIE NpEACTaBIEHUSA O 3apOXKAECHUU XU3HU. HaydHble I'MIIOTE3bl BO3HMKHOBEHMS
JKU3HU Ha 3emJe: abuoreHe3 U naHcnepMmus. XuMudeckasi 3BOIoLUsA. AOMOreHHbIN CUHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHUE
XUMHYECKON DdBOJIIOIMK. HavanpHble 3Tambl OmMoiormdeckoil ssosrrormu. | mnoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMpPOTOKJIETKH. [lepBble
KJIETKHM 1 UX 3BOIOL M. POPMHUPOBAHNE OCHOBHBIX I'PYIIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM U nepuojam. Karapxei. Apxeickas U MpoTepo30ncKas
apbl. [laneosolickass spa u e€ mnepuoabl: KeMOPHICKUH, OpPIOBUKCKHMH, CHIIypUHCKHM,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, NepMCKHi. Me30301cKasd opa U €€ NepUoAbl: TPUACOBBIM,
IOpCKUii, MenoBoW. KaiitHo3oMcKkass 3pa W €€ Nepuojbl: MaleOre€HOBbINA, HEOTCHOBBIN,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpraHn4e€CcKoro Mupa.

Cojnepkanue ydeOHOro Matepuana

Cucrema OpraHm4eckoro Mupa Kak OTpakeHHE 3BOJOUMU. OCHOBHBIE CHUCTEMAaTHUECKHE
IpyHnbl OpraHU3MOB. XapaKTepUCTHKA KIMMaTa U reoJIorTHYeckux mpoieccoB. OCHOBHBIE

[Tpoucxoxnenue ATaIlbl 3BOJIIOIIMU PACTUTENLHOTO U )KUBOTHOTO MHpa. ApoMop(03bl Y pacTeHH 1 )KUBOTHBIX.
YeJI0BEeKa — ITosiBneHune, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPIraHU3MOB.
aHTPOIIOTeHe3 OBosolidsl  4eJoBeKa. AHTpONOJOrMs Kak Hayka. Pa3Butue mpencrtaBieHUl o
NPOMCXOXKACHUU deloBeka. MeToapl u3ydeHHss aHTpomnoreHe3a. CXOJCTBA W pa3iHuus
4yeJoBeKa M JKMBOTHBIX. CHCTeMaTHuUeCKOe IOJIOKEHHE dYeNoBeKa. JIBIKyIIMEe CHIIbI
(paxToper) anTpomoreneza. HacnencrtBeHHas M3MEHUHMBOCTh W €CTECTBEHHBIH OTOOD.
OO6uecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBICHUE OPYJHMH TPYAa, MBIIIJICHUE, pEUb
Tema 7.3. Cojepkanne y4eOHOro MaTepuana

OK 01, OK 02,
OK 04
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OCHOBHBIE CTaaNU
JBOJIOLIUY YEIOBEKA

OCHOBHbBIE CTaJMU W BETBU HBOJIOLMU YEJIOBEKA: aBCTPATONUTEKH, YeloBEeK yMenbli,
UYenoBek mpsMoxomasmiui, YenoBek HeaHIepTadbCKuid, YeaoBeKk pa3zyMHbI COBPEMEHHOTO
tuna. HaxoJlku MCKonmaeMbIX OCTAHKOB, BPEMs CYIIECTBOBAHMS, 00JIACTh PACIPOCTPAHEHUS,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS.

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpoINeouHas (eBpasuiickas), HEerpo-
aBcTpajoujiHasi (dKBaTOpHalibHAsl), MOHTOJIOMAHAsA (a3uaTcKo-aMepuKaHcKas). UYepTsl
IpUCIOCOOICHHOCTH TPEJCTABUTENICH YeNOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHUSI.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

ITpakTrueckoe 3aHsaTHE (Ha BRIOOD MpEroaaBaTes)

Ne 10 «Bpems u myTu paccesieHus 4eoBeKa 1o IJIaHEeTe»
i «IIpucrocoOIEHHOCTh YeJIOBEKa K pa3HbIM YCIOBHSM Cpelibl. BinsHue reorpadudeckoit
cpeibl Ha MOP(hOJIOTHIO B (DH3MOJIOTHIO YETIOBEKA))

Pa3zpnen 8. Opranusmsbl M OKpyKawlIas cpena 4
Tema 8.1. Cojepkanne yueOHOro MaTepuana 2
Okonorus DKOJIOTHS KaK HayKa. 3a1aud U pa3/ielibl 3KOJIOTMU. MeTOoIbl SKOJIOTMYECKUX UCCIIEI0BAHUM.
kak Hayka. Cpenbl DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO yesioBeka. Cpeapl OOMTaHMSI OPraHHU3MOB:
KU3HU. BOJIHAs, HA36MHO-BO3/IyIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAas. DKOJIOornyeckue (hakTopshl.
DKOJIOrH4ecKue Knaccudukanus skonornyeckux GakTopoB: aOMOTHYECKHE, OMOTUYECKUE U AaHTPOIIOT€HHBIE.
(bakTopsl JlelicTBue 9KOJIOTMYECKUX (PAKTOPOB Ha OpraHu3Mbl.AOMOTHYECKHE (DAKTOPBI: CBET,
TeMIiepatypa, BiIaxHOCTb. doronepuonusm. [lpucrnocoOneHuss OpraHu3MoOB K JIEUCTBHUIO
abuotnueckux (axkropoB. buonoruueckue putmbl. buotnueckue ¢dakropsl. Bujsl OK 01, OK 02,
OMOTHYECKUX B3aUMOJCHCTBUI: KOHKYpPEHIMS, XUIIHUYecTBO. [lapasuTusMm, myTyanusm, OK 04, OK 07
KOMMEHCAJIN3M (KBapTHPAHCTBO, HaXJEOHWYECTBO), aMEHCAINU3M, HEHTpaiu3M. 3HadueHue
OMOTHYECKUX B3aUMOACHCTBUMN AJIsl CYLIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX
Tewma 8.2. Cognepkanne yaeOHOro Marepuana 2
DKoJ0rn4ecKue OKOJIOTUYECKHE  XAPAaKTEPUCTUKH NoNyasauud. (OCHOBHBIE II0KA3aTe€ad  IOIYJISILIMM:
XapaKTEPUCTUKU YHUCIIEHHOCTb, IUIOTHOCTH, POXKJIAE€MOCTh, CMEpPTHOCTb, MHPUPOCT, MHrpauus. JlMHamuka
HOMYJISIIT YHMCJIEHHOCTU NONYJISIMU U €€ peryJisiius
[pakTHyecKOe 3aHATHE 1
Ne 11 «ITomcy€r NIO0THOCTH MOMYJISIMI pa3HBIX BUJOB PACTECHHUI»
Paznen 9. CoobmiecTBa M IKOJIOTHYECKHE CHCTEMbI 10 OK 01, OK 02,
Tema 9.1. Copepxanue yueOHOro Marepuasa 2 OK 04, OK 07
CoobmrecTBa Coo061ecTBO Oprann3mMoB — 6uoreHo3. CTpyKTypbl OnoleH03a: BUI0BasA, IPOCTPAHCTBEHHAS, IIK 4.1
OpraHU3MOB, Tpoduueckas (nuiesas). Buabl-qoMuHaHTEL. CBSA3H B OUOLIEHO3E. IIK 4.2
9KOCUCTEMBI Okonoruyeckne cucrteMbl (9kocucteMmsbl). IloHsarne 006 »KkocuctemMe U OuOreolneHo3e.

(DYHKHI/IOHaJ'IBHBIe KOMITIOHCHTBI J3KOCHCTEMBI: MNPOAYUCHTHI, KOHCYMCHTBI, PCAYLCHTEI.
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KpyroBopot BemiecTB M MOTOK PHEPTUU B dKocucTeMme. Tpoduueckue (MUILEBBIE) YPOBHH
skocuctemsl. [lumeBbie nenu u cetu. OCHOBHBIE IIOKa3aTeNIM 3KOCUCTEMBI: OHoMacca,
OPOAYKIMS. DKOJIOTMYECKUE NMUPAMUJBL: MPOTYKIUHU, YUCIEHHOCTH, OuoMacchl. CBolicTBa
9KOCHUCTEM: YCTOHUMBOCTb, CaMOperyJsinus, pazsurue. Cykueccus

Tema 9.2. Cojeprkanue y4eOHOro MaTepuaa

[Ipuponusie [IpuposnHble HKOCHUCTEMBI. JKOCHUCTEMBI peK M 03&p. OKOCUCTEMA XBOWHOTO WIH

HKOCHCTEMBI HIMPOKOJIMCTBEHHOTO jeca. AHTpPOIIOTreHHBIE HKOCHCTEMBI. ATpPO3KOCHCTEMBI.
Ypboskocucrembl. buonorndeckoe ©  XO3SUCTBEHHOE 3HAUYEHUE arpodKOCHCTEM U
ypOo3kocucteM. buopaznoobpaszue kak QaxTop ycToiuumBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

Tewma 9.3. Cogepxanue yueOHOro Marepuasa

buocdepa — Yuenne B. U. Bepranckoro o 6uocdepe. I'panniibl, coctaB u cTpykTypa 6uocdepsl. XKusoe

riobanpHas BemiectBO U ero ¢yHkuuu. OcobeHHoctn Ouochepsl Kak TI00aIbHOW HIKOCHCTEMBI.

3KOCcUCTEMA 3EMITHA

JuHamMudeckoe paBHOBecHEe W OOpaTHas CBsizb B Omocdepe. KpyroBopoTel BemectB u
OMOreOXMMHYECKHE LHKIBI DJIEMEHTOB (yriaepoia, a3oTra). 3O0HaNbHOCTh OuOChEpHI.
OcHOBHBIEC OMOMBI CYIIH

Tema 9.4. IIpodeccnonaibHO OPUEHTHPOBAHHOE COIePKaAHME (COAepKAHNE TPUKJIATHOTO MOTYJIA)
Bnusnue UYenoseuecTBo B 6uocepe 3emiu. AHTpONOreHHble U3MeHeHUsl B Ouocdepe. ['nobanbHble
AHTPOIIOTEHHBIX sKojioruueckue mnpobaembl. CocyliecTBOBaHHE NPUPOAbI M yenoBeuecTBa. CoxpaHeHHE
(bakTopoB Ha Onopa3zHoOOpa3usi Kak OCHOBa ycToMuuBocTH Ouocdepbl. OcCHOBa palMOHAIBLHOTO
ouocepy yIpaBJIeHUs IPUPOJTHBIMHU PECYPCAMHU U UX UCTIONb30BaHue. JlocTHKEeHNs: OMOIOrUU U OXpaHa
PUPOIBI
[TpakTuyeckoe 3aHsTHe (Ha BBIOOP MpenoaaBaTeis)
Ne 12 «OTxoas! npon3BOACTBa»
WIH «DKOJIOTHUECKUE aCTIEKTHI TPOPECCHOHATBHOM NEATETHHOCTH
win «IIpodunakrtuka nmpopeccuoHaIbHBIX 3a00JI€BaHUI»
i «BimsiHIE TPON3BOICTBEHHBIX ()aKTOPOB HA OPTaHHU3M YEIIOBEKa»
Tema 9.5. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/IeP:KaHNe (COAepPKAHUE TPUKJIAHOT0 MOYJIs1)
Biusane connansHo- | 310poBke M €ro cocTaBisitomue. DakTopel, TOJOKHUTEIHHO U OTPULIATEIFHO BIHSIOIINE HA
9KOJIOTUYECKUX opraHusM 4yenoBeka. I[IpoGieMa TEXHOTE€HHBIX BO3JCHCTBUH Ha 3]I0pOBbE UEJIOBEKA

(bakTOpoB Ha
3JI0pOBbE YEJIOBEKA

(37IeKTpOMarHUTHBIE TIOJNISA, OBITOBAs XWMHS, W30BITOUYHBIC IIyMBI, paadanus © T.IL.).
ApanTanusi opraHm3Ma deloBeka K (akTopaMm OKpykawomed cpeapl. [IpuHIMIBI
dbopmupoBaHus 310poBhecOeperaromiero nopeaeHuss. Gusndeckas akTUBHOCTh U 370POBBE.
buoxuMuueckne acteKkThl palliOHAIbHOTO MUTaHUS

JlaGopaTopHblie 3aHITHS

Ne 3 «YmMcTBeHHas paboTOCIIOCOOHOCThY
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i «Bnusaue abnotndyeckux GpakToOpoB HAa YETOBEKa» (B KaUeCTBE TPUITEPOB, CHUYKAIOIINX
pabOTOCIIOCOOHOCTh,  HCIIOJIB30BATh  YCIOBHS ~ OCYIIECTBICHUS  NPO(ECCHOHATBHON
JeSITeTIbHOCTH: IITYM, TeMIepaTypa, Gu3ndeckas Harpy3ka u T.1.)

Paznen 10. Cesiekuusi OpraHn3mMoB, OCHOBBI O0HOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U Ipolece

Conepkanue yueOHOro MaTepraia

Cenexkuusi KaKk Hayka U Mpolecc. 3apoKJICHUE CEJIeKIMU U JaoMecTukanusa. Yuyenue H. U.
BaBunoBa o meHTpax MHOrooOpasus U MPOUCXOXKICHUSI KYJIbTYPHBIX pacTeHuil. LleHTpsl
MIPOMCXOXKICHHS JIOMAIIHUX >KUBOTHBIX. CopT, mopoga, mrtamMM. COBpEMEHHBIE METOIbI
CCJICKIIHM. MaccoBbIit
U WHIUBUIYaJbHBIA OTOOPHI B CEJEKIIMH PAcCTeHUH M >KUBOTHBIX. OIlEHKa 3KCTephepa.
bnuskopojcTBeHHOE CcKpeluBaHue — MHOpuAMHIr. Yucrasd nuHusg. CKpemuBaHHE YHMCTBIX
muauil. ['ereposuc, wnu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHHE — ayTOpPUIUHT.
Otnanénnas rubpuam3anus u e€ ycnexw. VICKyCCTBEHHBIM MyTarcHe3 W IOJTY4YCHHE
MTOJIMTUIOUOB. JIOCTH)KEHMS CEJICKITMU PACTCHHH, )KUBOTHBIX M MHKPOOPTaHU3MOB

Tema 10.2. buortexHosnorust kak oTpaciib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3JAAHUS
OcCHOBBI pexombunantHoi JIHK u Tpancrennsix opranusmoB. Knerounas uHxxkenepus. Kierounsie OK 01, OK 02,
OMOTEXHOJIOTHH KYJIBTYPBI. MuKpoOKIIOHaIBHOE pa3MHOXKEHUE pacTeHuN. KionnpoBanue OK 04, OK 07
BBICOKOITPOJYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE M ITUYECKHE IIK 4.1
npobsieMbl. 'MO — reneTndyecki MOAUGUIIMPOBAHHBIE OPraHU3MBI IIK 4.2
Tema 10.3. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJICPKaHNE (COAEPKAHUE TPUKJIAHOTO MOYJIs)
buortexnonoruu OcHoOBHbIE HamNpaBJeHUS! COBPEMEHHOW OMOTEXHOJIOTHH B TPO(ECCUOHATBHON e TEIbHOCTH
B JKM3HHU U IpodeccHn | yenoBeka. Merozpl OnotexHonoruu. O0beKThl OMOTEXHOJIOTUH. DTHKA OMOTEXHOIOTHISCKUX
U TEHETUYECKUX »JKcrepuMeHToB. [IpaBuna mnoucka u aHanu3a OHMO3KOJIOTUYECKOU
uHpOpMaLuu
U3 pa3IMYHBIX MCTOYHMUKOB (HayyHas M ydyeOHO-HayuyHas JINTEepaTypa, CPeACTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)
[TpakTHueckoe 3aHsTHE
Ne 13 Keiicbl Ha aHanu3 WHGOpPMAIMKA O HAYYHBIX JOCTH)KEHUSX B OOJIACTH T€HETHUYECKUX
TEXHOJIOTH, KIIETOYHON HH)XKCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.
Ne 14 3ammra keiica: mpeAcTaBIE€HUE PE3yJIbTATOB DPELIEHUS KEHWCOB (BBICTYIUIEHUE C
MIPE3CHTAINEH )
Paznen 11. Pemenue keiicoB B 00,1acTH OMOTEXHOJIOTHIi OK 01, OK 02,
Tema 11.1.1. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEePKAHME (COAEPKAHME TPUKJIATHOT0 MOTYJIfA) OK 04, OK 07
buorexnonoruu Pa3BuTue NpOMBIIIICHHON OMOTEXHOJIOTHH U ee NMPUMEHEHUE B KU3HHU UYEJIOBEKa, MOUCK U IIK 4.1

7 ObpasoBarenbpHas OPraHU3aLyUs CAMOCTOATEIBHO ONPENENAET COAEPIKAHNE Pa3Iena, BHIOUpas OJHy U3 MpemIokKeHHbx Tem 11.1.1 -11.1.3.
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B IIPOMBIIIIJIICHHOCTHU

aHamu3 MHPOPMALMU U3 Pa3IMYHBIX UCTOYHUKOB (HayuyHas U yuyeOHO-HAaydHas JUTepaTypa,
CpeAcTBa MaccoBOM MHpOpMaLuu, ceTh IHTEpHET U apyrue)

IIK 4.2

IIpakTHyeckue 3aHsATUs 4
Ne 15 Keiicel Ha ananu3 nHGOPMAIIUY O PA3BUTUHU IPOMBIIUICHHONH OMOTEXHOIOTHH (T10 MHUHU-
TpyIIIaMm).
No 16 3ammra keiica: mpelcTaBlIeHHUE pPE3YJIbTAaTOB PEIICHUS KEHCOB (BBICTYIUICHUE C
MIPE3CHTAINEH )
Tema 11.1.2. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IeP:KaHNe (coAepKaAHUe NPUKJIAJHOI0 MOYJIs) 6
ConuansHo- OTuyeckue acrneKThl Pa3BUTHUA OMOTEXHOJOTUI U IPUMEHEHUE UX B )KU3HU YeJIOBEKa, OMCK
JTHYECKHUE aCIEKThl | U aHATU3 MHPOPMAIIUH U3 PA3IMYHBIX UICTOYHUKOB (Hay4YHAas U y4eOHO-HAYYHAs JIUTEPATypa,
OMOTEXHOJIOT U CpeicTBa MaccoBOM MHpOpMaLuu, ceTh IHTEpHET U Apyrue)
IIpakTHyeckue 3aHATHS 4
Ne 15 Kelicel Ha aHanu3 HHPOPMALIUU 00 STUYECKUX ACHEKTaX pPa3BUTUs OMOTEXHOJIOIHH (10
MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: npeincTaBlieHHE pe3yJbTaTOB pEIIEHHUs KEeHCOB (BBICTYIUICHHE C
MIPE3CHTALINECH )
Tema 11.1.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IeP:KaHMe (coAepKaHUe TPUKJIAJTHOT0 MOYJIs) 6
Buorexnosorun PazButue OHOTEXHOJNOTHI ¢ TPUMEHEHHEM TEXHMYECKMX cHcTeM (OMOMH)KeHepus,
U TeXHUYeCKHe OouonHpopmaTtuka, OMOHMKA) W HX NPHUMEHEHUE B >KM3HU YEJIOBEKa, INOUCK M aHalu3
CHCTEMBbI UH(POPMAaLIUU U3 Pa3INYHbIX UICTOUHUKOB (Hay4yHas U yueOHO-Hay4Has IuTepaTypa, CpeicTBa
MaccoBoi nHbopmaIuu, cetb IHTEpHET U Ipyrue)
[TpakTHueckue 3aHsTH 4
Ne 15 Keiicbl Ha aHanu3 uHOpMaMU O pa3BUTUHM OUOTEXHOJOTHMH C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (II0 MUHH-TPYIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE pe3yJbTaTOB pELIEHUS KEWCOB (BBICTYIJIEHUE C
pe3eHTAIeH)
IIpomexyTounas arrectaums (1uddepeHIpoBaHHBIN 3a4€ET) wkE
Bcero: 72
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3. YCJIOBUMSA PEAJIMBALIMUA JUCHUITJIMHBI

3.1. MaTepuajIbHO-TeXHHYECKOE O0ecneyeHne

Jlia peanu3anuu NporpaMMbl TUCHUIUIMHBI IPEAYCMOTPEHBI CIIeIMATbHbIE TOMEIICHUS:

[Tomemenne kabuHeTa COOTBETCTBYET TpeOoBaHUSM CaHMTApHO-3MUAEMHOIOTHYECKUX
npaBua 1 HopMaTuBOB (CanlluH 2.4.2 Nel178-02): ocHalieHO TUIIOBBIM 000PYI0BaHHUEM, B TOM
yHclie CHeIUAM3UPOBAaHHON yueOHOW MeOenbio U cpelcTBaMu 00ydeHHUs, HEOOXOJUMBIMU IS
BBINIOJTHEHUS TPEOOBAaHUHN K YPOBHIO OJATOTOBKU 00yYatOIIUXCSL.

Kabuner «buonorun» ocHaieH o00pyIZOBaHHEM: JOCKOH yueOHOW, paboYMM MECTOM
MpernoaaBarelis, CTOJaMH, CTYlbsIMH (10 YHCIy OOyd4arommxcs), Imkadamu s XpaHCHUs
pa3laTOYHOro JUAAKTUYECKOTO MaTepuajia M Jp.; TEXHUYECKUMU CpPEJICTBAMH OO0yuYeHUs
(KOMIIBIOTEPOM, CPEJICTBAMH Ay TUOBU3YATU3ALNH, MYJIbTUMEIUNHBIM MPOECKTOPOM).

B cocraB yuyeOHO-METOOUYECKOTO M  MaTepHUaJIbHO-TEXHUYECKOTO OOecreyeHus
porpaMMsbl 0611e00pa3oBaTeIbHON YU4eOHOM NUCHUTUTHHBI « BHOJIOTHS BXOIAT:

- MHOTO()YHKITMOHAIILHBIA KOMIUICKC MIPEToIaBaTelIs;

- HarJIsAHbIe TOCcOOUs (KOMIUIEKTHI YU4eOHBIX TaOuII, IJIAKaTOB, IOPTPETOB BHIIAIOIIUXCS
YYEHBIX U JIp.);

- TH()OPMAITMOHHO-KOMMYHUKATHBHBIE CPEJICTBA,

- OuOIMOTEYHBIN (OH/I.

3.2. YueOHO-MeTOANYECKOE o0eceueHue

Jia peanusauuu mporpaMMmbl OUONIHOTEYHBINH (OHA 00pa30BaTENbHON OpraHU3aAINH
JIOJDKEH MMETh TeYaTHBIC W/MITH AJIEKTPOHHBIE 00pa3oBaTelbHbIe U HH()OPMAIIHOHHBIE PECYPCHI
JUTSL KICTIOJIB30BaHMs B 0Opa3zoBaTesbHOM mporecce. [Ipu dpopmupoBanumn 6udnroreynoro Gouaa
00pa30BaTesbHOM OpraHu3aluy BHIOMPAETCS HE MEHEE OJIHOTO U3/1aHUs U3 IEPEUNCICHHBIX HUXKE
MEYaTHBIX M3AaHUNA U (WIIK) SJIEKTPOHHBIX W3JIaHUN B KayecTBE OCHOBHOTO, IIPH ITOM CIIHCOK
MO>KET OBITh JOMOJTHEH HOBBIMU H3IaHUSIMHU.
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3.2.1. OcHOBHBbIE IeYATHbIE U/WJIH JIEKTPOHHbIE U3IAHUS
OcHOBHBIC HCTOYHUKH

buonorus. 10 kinacc. ba3zoBsiii ypoBens : yuebnuk / B. B. [Taceunnk, A. A. Kamenckuii, A.
M. PybuoB [u ap]. ; mox pea. B. B. Ilaceunuka. - 6-¢ usn., crepeorun. - Mocksa :
[Ipoceemenue, 2024. - 224 c¢. - (JIuaus xuznun). - ISBN 978-5-09-116776-4. - Tekcr :
anekTponnsid. - URL: https://znanium.ru/catalog/product/2174807

buonorus. 11-# knacc. ba3oBsiit ypoens : yueOnuk / B. B. [Taceunuk, A. A. KameHckui,
A. M. Pybuos [u ap.] ; mox pen. B. B. [laceunuka. — 6-¢ u3n., crep. — Mocksa :
[Ipoceemenue, 2024. — 272 c. : wi. — (JIuaus xu3nan). — ISBN 978-5-09-116473-2. -
Texcrt : anextponHsiit. - URL: https://znanium.ru/catalog/product/2157271

I[OHOJIHI/ITCJIBHLIC HCTOYHUKH

. Aradonosa, 1. b. buonorus. ba3oBblii ypoBeHb : yueOHUK JJ1s1 00pa30BaTENbHBIX OpraHU3alni,

peanu3yromux 00pa3oBaTelbHbIE TPOTPaAMMEBI CpeIHero npodeccuonanbHoro obpasopanus / U.
b. AradonoBa, A. A. Kamenckuii, B. . CuBornaszos. — Mocksa : [Ipocsemenue, 2025. - 273 ¢. —
ISBN 978-5-09-124905-7. - Tekcr : AJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2201867

Aradonosa, U. b. buonorus. bazoBsiii yposens. [Ipaktukym : yuebHoe mocodue, pazpaboTaHHOe
B KOMIUIEKTE C yUeOHHUKOM 7151 00pa30BaTEIbHBIX OpraHu3aluil, peau3yoluX 00pa3oBaTeIbHbIE
porpamMmsl cpeanero npodeccuonansHoro oopasosanus / M. b. Aragonosa, B. M. Cuormnazos.
— 2-e u3n., crep. - Mocksa : IIpocsemenue, 2025. - 113 c¢. — ISBN 978-5-09-124906-4. - Tekcr :
anektpoHHbId. - URL: https://znanium.ru/catalog/product/2201868

HNHTepHeT-pecypebl

1.
2.

3.
4,

9.

www. sbio. info (Bcs 6uonorus. CoBpemeHHast OM0JIOTHs, CTaTbU, HOBOCTH, OMOIHOTEKA).
www.window.edu. ru (Eannoe okHo goctyna k 06pa3zoBaTellbHBIM pecypcam MHTepHeTa 1o
Ouosorun).

www.5ballov. ru/test (Tect myist aOUTYpHEHTOB IO BCceMy HIKOJIILHOMY Kypcy OHMOJIOTHH).
www.vspu.ac. ru/deold/bio/bio.htm (TenekoMMyHUKAITMOHHBIE BUKTOPUHBI TTO OMOJIOTHU —
HKOJIOTHH Ha cepBepe BopoHekKCKOro yHUBEPCUTETA).

. www.biology.ru (buosorust B OTkpbiTOM KOJUIeKe. CallT COAEPIKUT AIEKTPOHHBINA YUSOHUK

no 6uonoruu, On-line TecTsl).

www. informika.ru (31eKTpoHHBINH yueOHHUK, OOJIBIION CIUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonorudeckas kapTuHa Mmupa. Paznen komnbeloTepHoro yueOHuka, pa3pa-
060TaHHOTO B MOCKOBCKOM T'OCYTapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www.nature. ok. ru (Peakue u ucuesaromiue XuBoTHbIE Poccun — npoeKkT DK0I0rHYecKoro
nentpa MI'Y um. M.B.JlomoHOCOBA).

www.kozlenkoa.narod. ru ([Ins Tex, KTo y4uTcs caM M y4uT JPYTUX; OUHO U JTUCTAHIIMOHHO,
OHOJIOTUH, XUMUH, IPYTHM [IPEIMETaM ).

10. www. schoolcity.by (buosorus B Bonpocax 1 0TBETax).
11. www.bril2002.narod. ru
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4. KOHTPOJb U OLIEHKA PE3VJIBTATOB OCBOEHUS
OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

KoHTpoib W oOmeHKa pe3yJabTaTOB OCBOEHHUs 001e00pa30BaTEIbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oo6masi/npogeccuoHanbHas
KOMIIeTeHIUsI

Pa3znen/Tema

Tun OLICHOYHBIX

MeponpusTus

OK 01. Bsibupars cmocoObl
pelieHus 3aj1a4
npodeccnoHaTBEHOMI
JEATSILHOCTH MPUMEHHUTEIILHO
K Pa3JINYHBIM KOHTCKCTaM

Tewmsr 2.1 -2.3,3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4IT-o/c®, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cy>xaeHue 1mo Borpocam
JEeKIUH

Pazpabotka rioccapus
3anoyiHeHHEe  CPaBHUTEIbHBIX
Ta0IHII

TectupoBanue

YcTHBII onpoc

JIUKTaHT Ha MCIIOJIb30BaHUE
apryMeHTOB, OHOJIOTMYECKOU
TEPMUHOJIOTUH U CUMBOJIMKH
NunnBunyanpHas
caMmocTosiTeNbHas paboTa
[IpencraBinenue pe3ynbTaTOB
IPAKTUYECKUX paboT
KoHnTponbHble paboThl

3amura TBOpUECKUX padoT

3ammra WHIUBUTy TbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMG)KyTO‘IHOﬁ aTTCCTallu

OK 02. UcnonszoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnenuBaemasi IUCKYCCHS TIO

COBpPEMEHHBIE cpeacTsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BoIpocaM JIeKIHH

IIOHCKa, aHajJIn3a 7.3’ 8.1 , 8.2, 9.1 _9.3’ Pa3pa60TKa MEHTaJIbHOU

u " MHTEPNIPETANNH | g 411 /0 9 5TT-o/c, 10.1, gapTLI B MHUHU TpyTIax

nHpOpMaIny, BITTOJIHEHHE U 3aIINTa

u UH(POPMaILMOHHBIE 10.2, 10.3-o/c, 11.11I-0/c 1a00paTOpHBIX PaboT

TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBnenne pe3ynbTaTOB

3a1a4 npogeccuoHaIbHON MPAaKTUYECKUX paboT

JeSTeTbHOCTH [IpencraBieHne yCTHBIX
cOOOIIeHUH C Mpe3eHTalue,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHHUKOB,
PEKOMEHIOBaHHBIX
Iperno/iaBaTeseM

OK 04. OddextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxneHue no Bonpocam

BBaHMOHCﬁCTBOBaTB n pa6OTaTL
B KOJIZICKTUBE U KOMaHIC

4.3,5.1-5.4,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,

JIEKIIAU

[IpencraBnenue pe3ynbTaTOB

& IIpodeccronanbHO OPUEHTUPOBAHHOE COAEPKAHKE (COAEPKAHME MIPUKIIATHOTO MOJLYJIS)
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9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

MPAaKTUYECKUX paboT

3ammTa TBOPYECKUX pabOT
3ammra WHIUBUY TbHBIX
MIPOCKTOB

OK 07. CopaelicTBOBaTh
COXpaHEHUIO OKPY’KaroIIeH
Cpelbl, pecypcocOepeKeHuUIO,
MIPUMEHSATD 3HAHUS
00 U3MEHEHUU KJIMMAaTa,
TIPUHITATIBI OEepEKITUBOTO
MPOU3BOJCTBA, AP (HEKTUBHO
JIENCTBOBATH

B UPE3BbIYANHBIX CUTyaLUAX

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-54,6.1-6.3,7.1-
7.3, 8.1, 82, 9.1-9.3,
9.4I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cy>xaeHune 1mo Borpocam
JEKIUU

Pazpabotka rioccapus
3anoiHeHue  CpaBHUTEIbHBIX
TadIIuUI

TectupoBanue

YeTHBIN onpoc

JIUKTaHT Ha UCHOJB30BaHUE
apryMEHTOB, OWOJIOTHYECKOM
TEPMHUHOJIOTHH U CUMBOJIUKHI
NunuBunyansHas
camocTosITeNbHas paboTa
[IpencraBinenue pe3ynbTaTOB
MPAKTUYECKUX paboT
KoHnTponbHble paboThl

3amuTa TBOPUYECKUX paboT
3amura VHIBUTy UTbHBIX
MIPOEKTOB

Brinonnenue 3amanuit
IPOMEXKYTOYHOM aTTecTaluu

IIK 4.1

Ilpoexkmuposamo oaswvl
OaHHbIX

IIK 4.2

Pazpadbamuvieamp Mooynu

npOCPpAMMHO20 obecneueHnus

IT-o/c
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