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1. O0mas xapakTepucTHKAa NPUMEPHOH pado4eii MporpaMMsl

001eo0pa3oBaTeJIbHOM JUCHUUIIMHBI «BHOJIOTr s

1.1. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTejbHOH MPOrpaMMbl
CIIO:

O6meobpazoBaTenbHas JUCHUIUIMHA «bUONOTHS» SBIsETCA 00s3aTENbHON YaCThIO
00111e00pa30BaTENbHOTO IMKIAa 00pa30BaTENbHON MPOrpaMMbl B COOTBETCTBUU C
OI'OC CIIO mno mnpodeccun 15.01.05 Cpapuuk (py4yHO W YaCTUYHO
MEXaHU3UPOBAHHOW CBapKu (HAIUIaBKHU)

1.2. Ilesu ¥ IVIAaHUPYEMbIe Pe3yJabTAThI 0CBOCHHUA IUCUMIIJINHbI:
1.2.1. Ilejb TUCHUNIMHBI

CopnepxaHue nporpaMmMbl 0011e00pa30BaTeIbHON TUCHUIUIUHBI « bruonorusy
HAaIlpaBJICHO Ha JOCTH)KEHHE pE3yJIbTATOB €€ H3y4YEHUS B COOTBETCTBUM C
tpeboBanusiMu GI'OC COO ¢ yuetom npodeccruonanbHoi HanpaBieHHocTd GT'OC
CIIO. Ilenp nu3yuenus nUCUMILIMHBI «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHUE
00y4aroIMMUCS 3HAHUSMH O CTPYKTYPHO-()YHKIMOHAIBHON OpraHU3aluy KUBbIX
CUCTEM pPa3HOro paHra M MpuoOpeTeHHe YMEHUW MCIOJb30BaTh 3THU 3HAHUA AJIS
IPaMOTHBIX JIEWCTBUA B OTHOLUIEHUH OOBEKTOB >KMBOW MPUPOILI M PEIICHUS
pa3IMYHBIX KU3HEHHBIX TPOOJIEM.
JlocTikeHne 1end M3y4eHHs] JUCHUIUIMHBL «buosorus» Ha 0a30BOM ypOBHE
oOecreunBaeTcs peieHueM CIIEIYIONINX 3a/1au:
o OCBOEHHE OOYYalOIIMMUCS CUCTEMbl 3HAHMM O OMOJOTHYECKHX TEOpUsX,
YUYEHUSX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUiaX, CIyKalluX OCHOBOU
UIst (pOPMUPOBAHUSL MPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUpA, O
METO/IaX HAy4YHOIO MO3HAHMs, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTAX MKUBBIX
CUCTEM PA3HOr0 YPOBHS OpPraHU3aLMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBaHUSIX B OMOJIOTHH;
o dopmupoBaHre y 00yYarolMXCsl MO3HABATEIbHBIX, MHTEIUIEKTYalbHBIX W

TBOPUYCCKUX CIIOCOOHOCTEH B MpoueCcce aHalin3a AAHHBIX O IIYTAX Pa3BHUTHUA



B OMOJIOTMM HAYYHBIX B3TJISAOB, UIEH M MOAXOJOB K M3YUYECHUIO JKUBBIX CHCTEM
Pa3HOIO YPOBHS OPraHHU3aLUY;

o CTAaHOBJICHHE Yy O0OydYaromuxcsi OOIIed KyJbTypbl, (YHKIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHITH U OLICHUBATD SIBJICHUS OKPY’KAIOIIETO
MUpa KUBOI NPHUPO/Ibl HA OCHOBAHUY 3HAHUI U ONIBITA, TOJIYYEHHBIX TPU U3YYECHUH
OHOJIOTNH;

o dopMupoBaHue y OOydyarolUMXCsl YMEHUH WJUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUM B IMPAKTUYECKOM JEATEIbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

o BOCIHUTAHUE YOEXKAEHHOCTH B BOBMOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
OPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTI0 OTHOILIEHUS K HEM, COOTIOACHUS
ATUYECKUX HOPM IIPH MPOBEACHUU OMOJOTUYECKUX UCCIIEI0BAHUI;

o OCO3HAaHUE IIEHHOCTU OMOJOTMYECKUX 3HAHUU I TOBBILICHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYpPBL, AJI1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

o IpUMEHEHUE NMPUOOPETEHHBIX 3HAHUM M YMEHHI B MOBCEIHEBHOMN XU3HU
JUISl OLIEHKH TIOCJIEACTBUM CBOEU NEATENBHOCTH IO OTHOLICHUIO K OKPYKAIOLIEH
cpene, CoOCTBEHHOMY 3/10pOBBIO, 000CHOBAaHHUE U COOJIIOICHHE MEP MPOPUIAKTUKH

3200JIEBAHUN.

1.2.2. Tlnanupyemble pe3yJbTaTbl OCBOEHHSI 0011e00pa3oBaTeIbHOI
aucuIIMHLBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mue kommerenuu (nanee — OK) u npodeccroHalibHbIe KOMIETEHIIUU (J1ayiee
—IIK) ®I'OC CIIO B COOTHECEHMH C JMYHOCTHBIMH, METANpPEIMETHBIMU
U TPEeIMETHBIMU pe3ylibTaTaMu 00yudeHus OazoBoro ypoBHs (nmanee — IIPO)

®I'OC COO npencraBieHsl B TaOJIUIIE:



Ko u I[InanupyemMble pe3yabTaThl OCBOCHUS AUCHUIIHHBI
HaNMeHOBaHHe
q’OPM“PyeM"jX O6mmue’ JIMCUMIUIHHAPHBIE?
KOMIIEeTEeHI M
OK 01. Beibupars | JINUHOCTHBIE pe3ynbTaThl JOJDKHBI oTpaxkarb B dYactu: | [IP6 1. ChopmMupoBaHHOCTH 3HAHHWI O MECT€ W POJU OHUOJIOTHU
CroCcoObI  PEIICHHUs | TPYIOBOTO BOCITUTAHHUS: B CHCTEME HAy4YHOTO 3HaHMS; (PYHKIIMOHAIBHOW TPAaMOTHOCTH
3a1a4 - TOTOBHOCTh K TPYIy, OCO3HAaHUE IICHHOCTH MacTEepPCTBA, | YEJOBEKa JJIS PEIICHHMS )KU3HCHHBIX MTPOOIICM.
npodeccuoHaTbHON | Tpyaomooue; ITP6 2. CchopMUpPOBAaHHOCTh YMEHUSI PACKPBIBATh COAEPIKAHHE
JIEATEILHOCTH - TOTOBHOCTbH K aKTHBHOU JISATEIBHOCTH TEXHOJIOTMYECKON W | OCHOBOTIOJATAOIIMX  OWOJOTMYECKUX TEPMHHOB U TIOHSATHH:
MIPUMEHHUTEIHHO COLIMAJILHOM HAIpPaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATD, | )KH3Hb, KIIETKA, TKaHb, OpPraH, OPraHW3M, BUJ, MOITYJISIIHSI,
K pa3IMYHBIM | IIAHUPOBATH M CAMOCTOSITENILHO — BBIMIOJIHATH  TaKyH | SKOCHUCTeMa, OMOIeH03, Onocdepa; MeTadoam3M (0OMEH BEIIECTB
KOHTEKCTaM JIeITEIbHOCTD; W TpeBpalleHue SHEpruu), ToMeocTa3  (caMoperynsius),
- WHTEepeC K pa3myHbiM chepam mnpodeccHOHATBHON | OMOCHMHTE3 OenKa, CTPYKTypHAas OPTaHU3AIMs JKUBBIX CHCTEM,
JIEeITENHHOCTH. JTIUCKPETHOCT, caMoperyJsiius, CaMOBOCITPOU3BE/ICHHC
MeTtanpeaMeTHbIE Pe3YIbTAThI JOJKHBI OTPAXKATh: (penpo TyKITwsi), HACJIEICTBEHHOCTD, U3MEHYHBOCTbD,

OBnazeHre yHUBEPCAIbHBIMU Y4eOHBIMH MO3HABATEIHLHBIMU
JNEUCTBUSIMU:

a) 0a30BbIC JIOTHYCCKUE JCHCTBUS:

- CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aKTyaJHU3UPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK MU OCHOBAHHS
JUTSL CpaBHEHU S, KiiaccuuKanuu u 00001eHNS;

- OTIPEJICIIAT TSN JISATSIBHOCTH, 3371aBaTh TapaMeTPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISTH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUHSI

B PacCMaTpPUBACMBbIX SIBICHUSX;

HHEPro3aBUCUMOCTD, POCT U Pa3BUTHUE, YPOBHEBAsK OpraHU3aLusl.
I1P6 3. CdopMUPOBAHHOCTb YMEHHSI PacKpbIBaTh COJEp>KaHUE

OCHOBOTIONIATAIOMINX ~ OMOJIOTMYECKUX TEOpUHd U  TUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MIPOUCXO0XKICHUS KU3HU U YEJIOBEKa.

ITP6 4, CdopmupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOITOJIATAIOIMe OMOJIOTHYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Menpens, T. Moprana, H.W. BaswmioBa, D. I'ekkens, @.
Mromnepa, K. Bbapa), rpaHuiiel MX HOPUMEHUMOCTH K IKUBBIM
CUCTEMaM.

[1P6 5. IlpuoOpeTeHue ombiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HaHUS, UCTOJIb3YEMbIX B OMOJIOTUN: HAOJIIOIEHUS

1 YKa3bIBaOTCA IMYHOCTHBIE U MeTanpeaMeTHble pesynbTaTbl us ®roC COO, B popMMpoBaHMM KOTOPLIX yHacTByeT obleobpasosaTtesibHas AMCLMNAMHA.

2ncumnamHapHble (MpeameTHbIe) pe3ybTaTbl YKa3bliBAOTCA B COOTBETCTBMM C MX MONHbIM nepedHem 8o ®rOC COO. MpeameTHble pe3ynbTaTbl 6a308oro yposHs (MP6) HymepytoTcA B
cootseTcTBUMN PIFOC COO (Mprkas MmnHobpHaykmn Poccum ot 17.05.2012 Ne 413 (pepakuma ot 27.12.2023 r.).




JCATCIIBHOCTh, OLCHUBATH
acisaM, OLCHUMBAaTb PHCKHU

- BHOCHTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YIHTATOB
MMOCJICACTBUI NCATCIbHOCTH;
0) 6a30BbIE HCCIICIOBATEILCKHIE ICHCTBUS:

- BJIaJICTh HaBbIKaMU Y4€OHO-UCCIIEIOBATEIHCKOM

U TPOEKTHOM  JCATELHOCTH, HABBIKAMH  pa3peIICHUS
npobiem;

- BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3U

U aKTyaJIH3upoBaTh 3aj1a4y, BEIIBUTATh TUIIOTE3Y

€¢ peUICHHs, HAXOIUTh AapTyMEHTHI IS JO0Ka3aTelbCTBa
CBOMX YTBEpXKICHH, 3a/laBaTh MapamMeTpbl U KPUTEPUU
peleHus;

- aHANM3HWPOBATh IMOJIyYEHHbIE B XOJE pELICHUs 3aJayu
pe3yNIbTaThl, KPUTUYECKU OIICHUBATh WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;
pa3pabaThIBaTh IUIAH PEHICHUS MPOOIEMBI C YIETOM aHAIN3a
UMEIOIINXCSA MaTepUaTIbHBIX U HEMaTEePHAIbHBIX PECYPCOB;
-- YMETh IIEPEHOCUTH 3HAHUS B TTO3HABATCIILHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

- yMeTh WHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
oOmacreit;

- BBIIBUTarh HOBBIE WIEH,
MOJIXO/IBI U PEIICHUS

npempiaratb  OpUrvHAJIBHBIC

Y ONUCAHUS KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3aluu
U TPOBEACHUS OHOJOTUYECKOTO HKCIEPUMEHTa, BBIIBUKCHUS
TUIIOTE3, BBIIBICHUS 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMH
BEJIMYMHAMH,  OOBSICHEHHMsS]  IOJYYEHHBIX  PE3yJbTaTOB U
(bopMyIMpOBaHUs BEIBOJIOB C UCIOJIH30BAHUEM HAyYHBIX IOHATHH,
TEOpHUI U 3aKOHOB.

I[TP6 6. CchopMHUPOBAHHOCTH YMEHHUS BBIICISTH CYIIICCTBCHHBIE
MpPU3HAKA  BHUPYCOB, KIETOK NPOKAPHOT U  DYKApUOT;
OJTHOKJIETOYHBIX M  MHOTOKJICTOYHBIX OPraHW3MOB, BHJIOB,
OMOreoIeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB M TPEBpALCHHS HHEPTUM B KIETKe, (OTOCHHTE3A,
MJIACTUYECKOTO U SHEPTreTHIECKOro 0OMEeHa, XeMOCHHTE3a, MUTO34,
Meii03a,  OIUIOAOTBOPEHMS,  PAa3BUTHSA W Pa3MHOXKEHHUS,
WHIUBUAYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOreHes3a), 60phOBI 3a
CYIIECTBOBaHHME, €CTECTBEHHOr0 O0TOOpa, BUA000pa30BaHUS,
MPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpelie OOWTaHMs, BIUSHUS
KOMITOHEHTOB IKOCUCTEM, AHTPOIIOTEHHBIX M3MEHEHHUI
B DKOCHUCTEMAaX CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB U MPEBpallleHHe YHEPTUn B Orochepe.

ITP6 7. CdopMHpPOBAaHHOCTE YMEHHUS NPUMEHSTH IOJyYEHHBIE
3HAHUS Ui OOBSCHEHHS] OMOJIOTUYECKHX IPOIECCOB U SIBICHUH,
JUTSI IPUHSATHUS MPAKTUYECKUX PEIIeHU B TOBCETHEBHOM KU3HU

C 1IeTIbI0 0OecrieyeH st 0€30MacHOCTU CBOETO 3/10POBbsS U 3/I0POBBS
OKpPYKaIOIIMX JII0AEH, COONIONEHUs 3/I0pOBOro obOpasza XKHU3HH,
HOPM T'PaMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH MPUPOJTHON CPEJE;

NOHUMaHHEe  HEOOXOJAMMOCTH  MCIIOJB30BaHMUS  JOCTHKEHHM
COBPEMEHHOM OHOJOrMM U OUMOTEXHOJOTUH Ul palMOHATILHOTO
IIPUPOOIIOIB30BAHMSL.

ITP6 8. CdopMHUpPOBAaHHOCTH YMEHHUS peuiaTh OHOIOTUYECKUE
3aJ]a4uM, COCTABISATh TEHOTHUITHYECKHUE CXEMbI CKPEIIUBAHUS

JUISL Pa3HBIX THUIOB HACJEJAOBAaHUS IPU3HAKOB Yy OPraHU3MOB,
COCTaBIISITh CXEMbI TIEPEHOCA BEIIECTB U YHEPTUU B IKOCHUCTEMAX
(Tenu nuTaHus, TUIICBBIC CETH).




I[TIP6 9. CdopMUpOBAaHHOCTH YMEHHH KPUTHYECKH OIICHUBATH
uH(popMalMi0 OUOJIOTUYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO
IICEBJOHAYUHbIE€ 3HAHUA W3 PA3JIUYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBoi uHGOpMalMU, HAYYHO-TIONMYJSpPHbIE MaTepuabl);
UHTEPIPETUPOBATH TUYECKUE aCIEKThI COBPEMEHHBIX
UCCIIEIOBAaHUM B OWONOrMHM, MEIUIMHE, OUOTEXHOJIOTHUH;
paccMaTtpuBaTh  TVIOOANBHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBpEMEHHOCTH, (opMHUpOBaTH IO OTHONICHUIO K HHUM
COOCTBEHHYIO MO3UIIMIO.

ITP6 10. CopmMupoBaHHOCTH YMEHHIl CO3/1aBaTb COOCTBEHHBIE
MUCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE OMOJIOTHYECKOMH
uH(pOpMallUd U3  HECKOJBKUX  HMCTOYHHUKOB,  T'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar 6MoJ0ruu

OK 02.
Ucnonp3oBars
COBPEMEHHBIE
cpelcTBa MOKCKa,
aHaym3a

U UHTEpIpeTalnuu
uHpopMaLuu

U uH(GOPMaIMOHHbBIE
TEXHOJIOTHH JUTSt
BBIMIOJTHEHUST  3a]1a4
npodeccHoHATEHOM
JIESITEIbHOCTH

JIn4HOCTHBIE pe3yJbTaThl JIOJKHBI OTpaXkaTb B YacTHU:
LIEHHOCTH Hay4YHOT'O ITO3HAHMS:

-c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKu M OOIIECTBEHHOMN
MPAKTHKH, OCHOBAaHHOTO  Ha  JUAJIOre  KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHpE.

MetanpeameTHbIe pe3ysIbTaThl JOJKHBI OTPAXKaTh:
OBnazneHne yHUBEPCAIbHBIMU Y4€OHBIMH MTO3HABATEIbHBIMU
JICHCTBUSIMU:

B) paboTa ¢ uHpopMmarmei:

- BIAJeTh HAaBbIKAMM  TOJIy4YeHHs  WH(pOpMAIUU U3
MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATh
TIOUCK, aHaJIn3, CUCTEMATU3ALMI0 U MHTEPIIPETALNIO
nH(pOpMallMU Pa3IMYHBIX BUJIOB U (OPM MpEACTaBICHUS;

- OLIEHUBATh JOCTOBEPHOCTb, JIESTMTUMHOCTh HMH(pOpMAIIHH,
€€ COOTBETCTBHE IPABOBBIM U MOPAIbHO-ITHUYECKUM HOpMaM

I1P6 1. ChopMupoBaHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTUU

B CHUCTEME HAy4YHOTO 3HaHMs;, (YHKUMOHAIBHOM TIPaMOTHOCTU
YeJI0BeKa JJIsl PEeHICHHUs )KU3HEHHBIX POOIIEM.

ITP6 7. CdopMHpPOBAaHHOCTE YMEHUS NPUMEHSTH MOJy4YEHHBIE
3HAHUS Ui OOBSCHEHHS] OMOJIOTUYECKHX IPOIECCOB U SIBICHUH,
JUIS IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM KU3HU

C 1IeTIbI0 0OecrieyeH st 0€30MacHOCTU CBOETO 3/10POBbsS U 3/I0POBBS
OKpPYKaIOIIMX JII0AEH, COONIONEHUs 3/I0pOBOro obOpasza XKHU3HH,
HOPM I'PaMOTHOI'O IOBEJICHUS B OKPYKAIOIIEH MPUPOJHON CPEE;

IMOHUMAaHHEe  HEOOXOJAMMOCTH  HCIIOJb30BaHUS  JOCTIDKEHUH
COBPEMEHHON OWOJIOTMH U OMOTEXHOJIOTHH JUIsl pariOHAIIBHOTO
MPUPOIONOIB30BAHUS.

ITP6 10. CdopmMupoBaHHOCTH YMEHHI CO3/1aBaThb COOCTBEHHBIE
MUChMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHMYECKOM
uHpopManMM W3  HECKOJbKHUX  HWCTOYHHUKOB,  TPaMOTHO
MCIOJIb30BaTh OHATUHHBIN armapar OuoJIoTur

OK 04. D dexTnBHO
B3aHMOENCTBOBATh
U paboTath

JIMYHOCTHBIE pe3yiabTaTbl HOJUDKHBI OTpPAXaTb B YaCTH:
OCHHOCTH HAY4YHOI'0 TIIO3HaHHWA: OCO3HAaHUC NCHHOCTHU
HaquOfI ACATCIIbHOCTH, T'OTOBHOCTb OCYHICCTBJIATH

ITP6 5. IlpuoOpeTeHne ombpiTa MPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HaHUs, UCMOJIb3yeMbIX B OMOJIOTUU: HAONIOEHUS U
OINMCAHMS )KUBBIX CHCTEM, NPOLIECCOB U SIBJICHUM; OpraHU3aluy U




B KOJUIEKTHBE IIPOEKTHYIO u HCCIIEI0BATEIBCKYIO JeATeNIbHOCTh | NIPOBEACHUS  OMOJOIMYECKOro  3KCIEPUMEHTa,  BBIIBM)KEHUS
Y KOMaHze WHIWBHUIYAJIBHO U B IPYyIIIE. TUIIOTE3, BBIABICHMS 3aBUCUMOCTH MEXAY HCCIECLYyEMBIMHU

MeTtanpeaMeTHbIE pe3ysbTaThl JOJKHBI OTPAXKaTh: BEJIMYMHAMU, OOBSICHEHUSI ITOJIYYEHHBIX PE3YJIbTAaTOB

OBnanenue YHHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU | U (DOpPMYJIMPOBaHMS BBIBOJOB C HCIOJIb30BAHUEM Hay4YHbIX

JNEUCTBUSIMU: MOHATUH, TEOPHUI U 3aKOHOB

0) coBMecTHas JeSITeIbHOCTb:

- IOHUMATb U UCII0JIb30BaTh IPEUMYIIECTBA KOMaHAHON

Y UHIUBUYaJIbHON pabOThI;

- [pUHMMATh  LEIM  COBMECTHOM  JAEATENBHOCTH,

OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS

0 €€ JOCTWKEHHUIO: COCTAaBJIATH IUIAaH  JACHCTBHH,

pacmpenenarb pojid € Yy4eTOM MHEHMM Y4YacCTHHUKOB

00CYX/1aTh pe3yJIbTaThl COBMECTHOM pabOThI
OK 07. | JIuuHoCTHBIE pe3ynbTaThl AOKHBI oOTpaxarb B uyacTu: | [IPO 5. IlpuoOpereHue omnbiTa NpuMEHEHUs] OCHOBHBIX METOJIOB
CopnelicTBoBaTh 9KOJIOTUYECKOTO  BOCIUTaHMS: -  C(OPMUPOBAHHOCTH | HAYYHOT'O IMO3HAHMSI, UCIIOJIb3YEMBIX B OMOIOIUU: HAOIIOIEHUS
COXPaHEHUIO 9KOJIOTMYECKOM KYJIbTYpbl, HOHUMAHUE BIUSHUS COL[UAIBHO- | U ONMUCAHMS KUBBIX CUCTEM, [IPOLIECCOB U SIBJICHUI; OpraHU3allu
OKpY’Karouen HSKOHOMHYECKHUX NPOLIECCOB HA COCTOSIHUE IPUPOTHOM U TIPOBEJECHUS OUOJIOTUYECKOTO HKCIEPUMEHTA, BbIIBHKEHUS
Cpepbl, U COLMAIbHON Cpefbl, OCO3HAHUE II00AJIbHOTO XapakTepa | TMIOTEe3, BBISIBICHUS 3aBUCUMOCTH MEXIY HCCIEAYEMBbIMU
pecypcocOepexeHH HKOJIOTHUECKUX MPObIIeM; BEJIMYMHAMU, OOBSICHEHHS MTOJYYEHHBIX PE3yJIbTaTOB
10, IPUMEHSATH | - IJIAHUPOBAHUE U OCYILECTBICHHUE JEHCTBUM B OKpYyKaroliel | 1 (popMyJIupOBaHUs BBIBOJIOB C HCIOJb30BAaHHEM HayYHBIX
3HAHUA Cpelle Ha OCHOBE 3HAHMA LEJeld YCTOWYMBOIO Pa3BUTHUS | IOHATHUN, TEOPUM U 3aKOHOB.
00 W3MEHEHHUH | 4eJIOBEYECTBA; ITP6 6. ChopMHUPOBAaHHOCTH YMEHHS BBIJENSTH CYIIECTBEHHbIE
KJIUMaTa, MPUHLMIBI | - AKTUBHOE HENPHUATHE JAECWCTBUN, IPUHOCAIIUX BpeX | IPU3HAKM  BHPYCOB, KIETOK  IPOKAPUOT M  DYKapHOT;
OepexIMBOro OKpYXarollen cpene; OJIHOKJIETOYHBIX M  MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
IIPOU3BOJICTBA, - YMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTHYECKUE | OMOTEOIEHO30B M HKOCHUCTEM; OCOOEHHOCTH MPOIECCOB OOMEHa
3¢ PEeKTUBHO MOCEACTBHSI IPEIPUHUMAEMBIX NEHCTBUH, MPEJOTBpAIlaTh | BEHMIECTB W TMPEBpAIICHHUs] SHEPruu B KIETKe, (OTOCHUHTE3A,
JENCTBOBATH uX; TUTACTHYECKOTO M SHEPTeTHYECKOro 0OMEHa, XeMOCHHTE3a, MUTO32,
B Ype3BbIUANHBIX | - paCUIMpEHUE OIbITa JEATEIbHOCTH JKOJIOTUYECKOW | Melo3a,  OIUIOJIOTBOPEHUS,  Pa3BUTUS U Pa3MHOXKEHMS,
CUTYaLMsIX HaIlpaBJIEHHOCTH. WH/IMBUYyaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTreHe3a), 00phObI

MetanpeameTHble pe3ybTaThl JOJIKHBI OTPAXKaTh: 3a CyIIEeCTBOBAaHME, E€CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHUS,

OBnanenue YHHUBEpCAJIbHBIMU KOMMYHUKaTHUBHBIMU | IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpele OOWUTaHMS, BIUSHHS

JNEUCTBUSMMU: KOMITOHEHTOB HKOCHUCTEM, AHTPOIOTEHHBIX M3MEHEHUN

0) coBMeCTHas JIATCIIBHOCTD:

B DKOCHCTEMax CBOCH MECTHOCTH,
KPyTroBOpOTa BEIIECTB U MPEBPAICHUE SHEPTHUHU B Onocdepe.




- MOHWUMAaTh W HCIIOJIb30BATh MPEUMYIIESCTBA KOMAaHIHOW H
WHIUBUAYAITBHON paboOTHI;

- PUHUMATH Leau COBMECTHOM  JE€SATEIBLHOCTH,
OpPraHHM30BBIBATH W KOOPJWHUPOBATH  JCUCTBHS TIO
€¢ JIOCTIKECHHUIO: COCTABIIATh IUIAH JCHCTBHM, pacnpeaeisnTh
POJIK ¢ Y4ETOM MHEHHI YJaCTHHKOB OOCYKIIaTh PE3YJIbTATHI
COBMECTHOH pabOThI

I[IP6 7. ChopMHpPOBAaHHOCTH YMEHHUS TNPUMEHSITH MOJTYYCHHBIC
3HAHUS U1 OOBACHEHHsS] OMOJIOTMYECKHUX IPOLECCOB U SIBICHUM,
JUISl TIPUHATHUS TIPAKTUYECKUX DPEIICHUH B TOBCEJHEBHOW JKU3HU
C LeJbio obecrieueHus: 0€30IacHOCTH CBOETO 37I0POBbS U 3710POBBS
OKPYXAaIOLINX JIOJCH, COOMIOJeHNsT 310pOBOro obpas3a >KU3HH,
HOPM I'PaMOTHOI'O IIOBEJICHUS B OKPYKAIOLIEH PUPOJHOU CPELE;
NOHUMAaHHE HEOOXOJMMOCTH  HCIIOIb30BAHUS  JIOCTHKECHHN
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTHHA JUIsl PallMOHAIBHOTO
PUPOIOIIOIH30BAHUS

IIK 1.1. IIpoBOAHTE
cOopouHbIe onepanun
nepes cBapKou ¢
HCTOJIb30BaHUEM
KOHCTPYKTOPCKOM,
IMPOU3BOJCTBECHHO-
TEXHOJIOTHUYECKON 1
HOPMAaTHUBHOU
OOKYMCHTAIHH.

OCHOBHBIE  TOJIOKEHUS ~ OHMOJIOTMYECKHX  TEOpUil  H
3aKOHOMEPHOCTEH:  KJIETOYHOW TEOPHUH, HBOJIOLHUOHHOIO
yuenusi, yuenus B.M.Bepnamckoro o ©Ouocdepe, 3aKOHBI
[.Mennens, 3aKOHOMEPHOCTEN U3MEHYUBOCTH y
HAaCJIEACTBEHHOCTH;

CTpocHHEC W (DYHKIIMOHHPOBAHHE OUOJIOTUYCCKUX OOBEKTOB:
KJIETKH, TEHOB U XPOMOCOM, CTPYKTYpPhI BUJAa 1 3KOCUCTEM;
CYUIHOCTh  OHMOJOTMYECKHX  IPOIECCOB:  Pa3MHOKEHUS,
OTUIOOTBOPEHUS, ACHUCTBUSI UCKYCCTBEHHOT'O U €CTECTBEHHOTO
oTOOopa, hopMHUpOBaHHE MPUCTOCOOIEHHOCTH, IPOUCXOKICHHE
BHJIOB, KPYTOBOPOT BEILIECTB U MPEBPAIIEHNE YHEPTUH B KIIETKE,
OpraHu3Me, B SKOCUCTeMax u buocdepe;

BKJIa/l BBIJIAIOIMINUXCA (B TOM YHCJIE OTEUECTBEHHBIX) YUEHBIX B
[pa3BUTHE OMOIOTHYECKOM HayKu; OMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY

I[IP6 7. CdhopMHpPOBAHHOCTH YMEHHUS TNPUMEHSTH IOJIYYCHHBIC
3HAaHUA AJi1 OOBSICHEHUS] OMOJIOTMYECKUX IPOLECCOB U SIBICHUH,
JUTSL TIPUHATUSL TPAKTHYECKUX DPELICHUI B MOBCETHEBHOW KU3HU
C LIeJIbI0 0OecrieyeH st 0€30I1aCHOCTU CBOETO 3710POBbsSI U 3/10pOBbS
OKPYXAIOIIMX JIIoJIeH, COOMI0IeHUsT 3J0pPOBOrO 00pas3a KU3HU,
HOPM T'PaMOTHOT'O MOBEJICHUS B OKPYKAIOLIEH NPUPOIHON CPELE;
MOHMMAaHUE HEOOXOAMMOCTH  HCIOJNBb30BaHUS  JOCTHXKEHUN
COBPEMEHHOM O0M0JIOrUK U OMOTEXHOJIOTUN Ui PallMOHAIbHOIO
[TPUPOIOTIOE30BAHUS




1. CTpyKTypa u cogepxaHue obLeobpaszoBaTesibHOMN
ANCUMNIINHDI

1.1. O6beM AMCUUIIMHBI U BUABI Y4eOHOH padoThl

Bun yueOHo# padoThl Oo0bem B
yacax

O0bem 00pa3oBaTeIbHOI NPOrpaMMBbI IM CLIUTINHBI 42

B T.4.

TEOPETUUECKUE 3aHITH 28

J1a00paTOPHBIE M PAKTHUECKHUE 3aHATHS 14

OcHoBHOe cogep:kanue’ 42

IIpodeccuonabHO OPHEHTHPOBAHHOE COJIEPKAHNE (COIEPIKAHME 1

NPHUKJIATHOT0 MOAYJIsA)°

IpomesxyTounas arrecrauus® (nudpepeHunpoBanHbIii 3a4eT)




1.1. TemaTu4eckni nNnaH u coagepxxaHne ANCUUNIIUHBI

Conep:xanue yueOHOro Marepuasia (OCHOBHOE U IPO(decCHOHAIBLHO dopmupyeMblie
HaumeHnoBanue N Oo0bem
OpPUEHTHPOBAHHOE), T1a00PATOPHbIE H MPAKTHYECKUE 3aAHATH S, MPUKJIATHOH MOTYJIb KOMIIeTeH M
pa3/1es10B U TeM (pH HasTHM) 4acoB
1 2 3 4
OcHoBHoOe coiep:kaHue
Pa3nen 1. Buonorus kak Hayka. JKuBble CHCTEMBI M X OPraHU3alus 1
Tema 1.1. Cogepxanue yueOHOro MaTepuaa 1
buosnorus buonorust — Hayka o xuBo# npupoze. CBa3u OHOJOTUH ¢ 00IIIECTBEHHBIMU, TEXHUYECKUMU U
B CHICTEME HayK. JIPYTMMH €CTECTBEHHBIMH Haykamu, ¢uiocodueil, penurueii, STUKON, SCTETUKONW U TIPABOM.
Ob6mas Ponp Ouonmoruu B (OpMUPOBAHUU COBPEMEHHON Hay4yHOW KapTuHbl mupa. Cucrema
XapaKTepUCTUKA OMOJOrNYECKUX HAYK.
KU3ZHU MeToapl MO3HAHUS KUBOW MPHUPOABI (HAOMIOAEHUE, SKCIEPUMEHT, OMUCAHUE, U3MEpPEHHE, OK-02
KJIacCU(UKAINS, MOJCIIMPOBAHHE, CTATUCTUYECKAs 00pa0bOTKA JaHHBIX ).
JKusble cuctembl (0MOCUCTEMBI) KaK MpeAMET n3ydeHus Ononoruu. OTIMYUE KUBBIX CUCTEM
OT HeopraHuuyeckoil npupoasl. CBoiicTBa GMOCHCTEM U UX pa3zHOOOpas3ue.
YpoBHH OpraHu3aluu ouocucrem: MOJIEKYJIIPHO-T€HETUYECKHH, KJICTOYHBIIA,
OpraHU3MEHHBIN, MOMYJIALMOHHO-BUJIOBOM, HSKOCHCTEMHBIH (OMO - TEOLEHOTHYECKUN),
6uochepHsIit
Paznen 2 Xumuyeckuii cOCTaB M CTPOeHHE KJICTKH 5
Tema 2.1. Coneprkanre yaeOHOTO MaTepuana 1
XUMUYEeCKU# cocTaB | XUMUYECKUN COCTaB KJIETKH. XMMHUYECKUE DIIEMEHTBI: MAaKpPO3JIEMEHTHI, MUKPO3JIEMEHTHI.
KIeTku. Boga Boma u munepanbHble BemecTBa. DYHKIIMU BOABI U MUHEPAITBHBIX BEUIECTB B KIETKE.
Y MUHEpaJTbHBIC [Topnepskanue OCMOTHYECKOTO OanaHca
BCIICCTBA HpaKTquCKoe 3aHATUE 1
Ne 1 «buonoruueckas pojib MHHEpAJIbHBIX BEIIECTB B OOECIEUEHUU >KU3ZHEAEATEILHOCTU
OpPraHU3MOB, IPOSIBJICHUS TUcOaTaHca MUHEPATbHBIX YJIEMEHTOBY OK-01, OK-02,
Tema 2.2. Copneprxanue yueOHOro MaTepHuaia 1 OK-04




Bbuonornuecku
Ba)KHBIE XUMHUYECKUE
COEIMHEHUS

Benxu. CocraB u crpoenue 6€1K0B. AMUHOKHUCIOTH — MOHOMEpPHI OenkoB. HezameHnMbie 1
3aMEHHUMBIE AMHUHOKHUCIIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYPHI OEIKOBOM
MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAs CTPYKTypa). XUMHUUYECKHE
cBoiictBa OenkoB. buonormveckue ¢yHkimuu OenkoB. DdepmMeHTHI — OHOJIOTHYECKHE
katanuzaropel. CtpoeHue (epMeHTa: aKTUBHBIA ILEHTpP, cyOcTpaTHas cHenu(puIHOCTb.
Kodepmentsl. Buramunbl. OTinnuuns (epMEHTOB OT HEOPIraHUYECKUX KaTalu3aTopoB.
VYrneBoabl: MOHOcaxapuabl (INI0K03a, pubo3a U Jae30Kkcupr0o3a), qucaxapuabl (caxaposa,
JaKTO3a) U TOJMcaxapuabl (KpaxMmani, TJIMKOTEeH, IeJUIr0io3a). buonmorndeckune QyHKIUM
yrineBofoB. Jlununel:  Tpurmauunepunabl, dochomunuasl, crepounsl. [ 'uapoduabHO-
runpooOHbIe cBOlicTBA. bronornyeckue ¢pynkunu munuaoB. CpaBHEHUE YTIIEBOIOB, OCIKOB
Y TUNUI0B Kak uctouHukoB 3Hepruu. Hyknennossie kucnotel: JJTHK u PHK. Hykneotuast —
MOHOMEpHI HyKJIeHHOBBIX Kuca0T. Ctpoenne u ¢pynkuuu THK. Ctpoenune u ¢pynkuun PHK.
ATO®: crpoenue u GyHKIUN

JlaGopaTopHble 3aHATHs (Ha BEIOOP MperoaBaTeris)

Ne 2 «Onpenenenune BuramuHa C B IPOAYKTaX MHTAHUS
Ne 3 «Ctpoenue kiieTku (pacTeHus, )KUBOTHBIE, TPUObI) U KJIETOUHBIE BKJIIOUEHUS (KpaxMmal,
KapOTHHOU/IbI, XJIOPOTIJIACThI, XPOMOIIIACTHI )»




Paszgea 3. dKusHeaeaTeIbHOCTH KJICTKH

Tema 3.1.
OO0OMeH BelIecTB
U TIpeBpalicHue

SHEPIUU

B KJIETKE

Coneprkanue yueOHOro MaTepuana

OOmMeH BemiecTB, UM METa0OIM3M. ACCUMMWIIALINSA (TUTACTUYECKUN 0OMEH) M JUCCUMUIISALIUS
(9HEepreTUdecKnii 0OMEH) — JIBE€ CTOPOHBI €IUHOrO Tpollecca Meradboiau3Ma. Poib 3aKoHOB
COXpaHEHMs BEIIeCTBA W SHEPIUU B MOHUMAHUM MeTabonu3Ma. Turbl oOMeHa BeIEeCTB:
aBTOTpOopHBIA U rereporpodHbid. Ponb (pepmMeHTOB B 0OMEHE BEIIECTB M IMpPEBpalllEHUH
sHepruu B kieTke. dortocunres3. CBeToBas MW TeMHOBas ¢a3bl QorocuHTe3a. Peakuuu
dorocunTesa. dpdexTuBHOCTH hoTOCHUHTE3a. 3HaYeHUE (HOTOCHHTE3A ISl )KU3HU Ha 3emIle.
Bnusiaue ycnoBwuii cpenbl Ha (POTOCHHTE3 M CIIOCOOBI TMOBBIIICHHUS €T0 MPOJYKTUBHOCTU Y
KYJbTYpHBIX ~ pacTeHuil. XeMOCHHTe3. XEMOCHUHTE3UpYIole OaKTepuu. 3HaueHue
XEMOCHHTE3a JIJIS )KU3HU Ha 3emIie.

DHepreTuyeckuii OOMeH B KIIEeTKe. PaciiernieHre BemecTB, BbIJCICHHE U aKKyMYyJIHPOBaHHE
DHEPTUU B KIIETKE. DTalbl dHEpPreTHueckoro oomeHa. Inmkonms. BposkeHue u ero BHIBL
Kucnoponnoe okuciaenue, uiam kietoyHoe Abixanue. OkucauTenbHoe GpochopunmpoBaHue.

O} PeKTUBHOCTD YIHEPTETHUECKOTO 0OMEHA

Tema 3.2.
buocunres Oenka

Coneprkanne yaeOHOTO MaTepuana

Peakuun wmarpuyHoro cuHte3a. [enernueckas wuHpopmauus u JIHK. Peanuzauums
reHeTH4ecKoi nHdopmaruu B kierke. ['eHeTHueckuit ko 1 ero cBoicTaa. TpaHcKpunus —
matpuunblii  cuHTe3 PHK. Tpancnsuus — OuocuHTe3 Oenka. OTambl  TPaHCIALUU.
KoanpoBanue amuHokuciot. Poiabs pubocom B OnocuHTe3e Oenka

Tema 3.3.
Bupycsl

Cogepxanne yueOHOro MaTepuana

Hexknerounsie opmsbl sxu3HN — Bupycel. ctopust otkpeitust BupycoB (. W. ViBanoBckwmii).
OcoOeHHOCTH CTPOCHMS U JKU3HEHHOTO 1MKiIa BUpycoB. baktepnodaru. bone3nu pacrenui,

OK-01, OK-02,
OK-04




KUBOTHBIX U Y€JIOBEKa, BhI3bIBacMble BUpycamu. Bupyc nmmynoaedunura yenosexa (BUY)
— Bo30Oyautens CITN 1a. IlpodunakTrka pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHUI

Pa3znen 4. Pa3MHO:KeHHE U HHAUBUAYAJIIBbHOEC pPasBUTHE OPraHu3MoOB

Tema 4.1.
JKU3HEeHHBIN TUKIT
KJIETKHU

Cogepxanue yueOHOro MaTepuaa

Kierounslii 1MKN, WIM JKU3HEHHBIM HHMKI KieTku. MHTepdasza m mwmros. Ilporeccsr,
npoTekaromue B uHTepdasze. Perumkanus — peakuus marpuunoro cuareza JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBI HA0Op — KapuOTHUI. [[UTIJIOMIHBINA M TarIOUIHBI XPOMOCOMHBIE
Habopkl. Xpomatuibl. [{uTosorndyeckue OCHOBBI pa3MHOKEHUS U MHIUBUIyAJIbHOTO Pa3BUTHUS
opranu3moB. [lenenue knerku — mMuto3. Cragum muto3za. IIpoueccel, mpoucxopsuime Ha
pa3HBIX CTaausAX MHUTO3a. buonormueckuit cmpica murtosa. [Iporpammupyemas rudenb
KJIETKH - aIlonTo3

[IpakTrueckue 3aHITHs

Ne 4 «MadexknmoHHbIe 3200JIEBaHUS U SMUEMHUH B UCTOPUH YCIIOBEUCCTBAY.
No 5 «Bakuunarus kak npopuiaakTuka HHGEKIIMOHHBIX 3a00I€BaHMI)

OK-01, OK-02,
OK-04

Pa3nen 5. HaciiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB OK-01, OK-02,
Tema 5.1. | Conepskanue yue6HOro MaTepuana OK-04




3aKOHOMepHOCTI/I
HacCJICAOBaHUA

ITpeamer u 3anaun reHeTHKHU. Poiib IUTONIOrMU ¥ SMOPHOJIOTUU B CTAHOBJICHUH T'€HETHKH.
Bknan poccuiickux M 3apyOeKHBIX Y4Y€HBIX B pa3BUTHE T'€HETHKH. MeToIbl I€HETHKH
(ruOpUAOIOTHYECKH,  IIUTOTCHETHUECKHH,  MOJIEKYJsipHO-TeHeTndyeckuil).  OCHOBHBIE
reHeTUYeCcKue MOHATH. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKPELIMBAHUH.
3aKOHOMEPHOCTH HaCJIeJIOBaHUS TIPU3HAKOB, ycTaHOBIeHHBIC . Mennenem. MoHOTHOpUIHOE
CKpeIlMBaHHe. 3akoH eAMHooOpa3us TrubpumoB  nepBoro  mnokojeHus.  [IpaBuiio
JOMHMHHUPOBaHMsI. 3aKOH paclleIuIeHHus NMpu3HakoB. ['mnore3a yuctoTsl raMer. [lonHoe u
HEMOoJIHOE  JIOMMHUpOBaHue.  JlurmOpugHoe  cKpemuBaHHe. 3aKOH  HE3aBHCHUMOIO
HacJlleIoBaHUsl pU3HAaKOB. lluToreHernueckne OCHOBBI JTUTHOPUIHOIO CKPELIUBAHMSL.
Ananuzupyroniee ckpeuuBaHue. Vcnonb30BaHUE aHATU3UPYIOIIETO CKPELIMBAHUA JUIS
OTIpeIeIeHNs] TEHOTUTIA 0COOH

Tema 5.2.
CuemnsieHHOoe
HaCJICIOBaHUE
MIPU3HAKOB

Cogepxanue yueOHOro MaTepuaa

CueruieHHoe HacieoBaHue npu3HakoB. PaboTa T. Mopraha 1o crienjgieHHOMY HaclleZIOBaHUIO
reHoB. Hapyienue cuemyieHusi reHoB B pe3yibTaTe KPOCCUHIOBEpa. XPOMOCOMHAs TEOPHUS
HACJIICTBEHHOCTH. [ 'eHeTnueckue KapThl.

I'enetnka mosa. XpoOMOCOMHOE OIPENENeHUE MO0Ja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M reTeporaMeTHsle opraHu3mbl. HacienoBaHne NpU3HAKOB, CLETUIEHHBIX C
110JI0M

IIpakTrHueckoe 3aHATHE

No 6 Pemenue 3amau Ha OINpeJEICHHE BEPOSITHOCTH BO3HUKHOBEHHUS HACEACTBEHHBIX
MPU3HAKOB TMpPU CLEIUIEHHOM HAcleJOBAaHUU, COCTABICHHE T'€HOTHUIIMYECKUX CXEM
CKpEIIMBAHUS

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYNBOCTH

Cogepxanne yueOHOro MaTepuaa

N3menunBOCTH. Bkl H3MEHYNBOCTHU: HEHACIIEICTBEHHAs U HacleACTBeHHas. Poib cpensl B
HEHACJIEJICTBEHHOW H3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIIMOHHOW H3MEHYMBOCTH.
Bapuanuonsslil psa u BapuanvonHas kpusas. Hopma peakiuu npusHaka. KoianuecTBeHHbIE
U KauyecTBEHHbIE TMpPHU3HAKM M MX HopMa peakuuu. CBoiicTBa MoOIU(DUKAIIMOHHON
U3MEHUYUBOCTH.

HacnenctBeHHasi, win TeHOTHIHMYECKass HM3MEHUYMBOCTh. KoMOWHAaTHBHAs W3MEHYUBOCTD.
Meiio3 ¥ TOJOBOM Mpolecc — OCHOBA KOMOWHATHMBHOM HM3MEHYMBOCTH. MyTallMOHHAS




M3MEHYMBOCTh. Kiaccudukamus MyTamnuii: TeHHbIC, XPOMOCOMHBIC, TeHOMHBIC. YacToTa u
MPUYMHBI MyTaluii. MyTtareHHble (pakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACIIECICTBEHHOM
W3MEHYMBOCTHU

H. Y. BaBumosa

HpaKTI/I‘IeCKOG 3aHATHUC

Ne 7 Pemenue 3agau Ha omnpeAereHHE BEPOATHOCTH BO3HUKHOBEHMS HACIIEICTBEHHBIX
IPU3HAKOB NIPU PA3JIMYHBIX THIAX B3aUMOJEWUCTBUS I'€HOB, COCTaBIEHHE I'€HOTUIIMYECKUX
CXEM CKpeIlMBaHUs

Ne 8 «CocraBieHne 1 aHaJIN3 POJIOCIOBHBIX YEJIOBEKa»

Pa3pnen 6. DBosaronnon

Hasi OMOJIOTH S

Tema 6.1.
OBOIOIMOHHAS
TeopuUs
H €€ MECTO
B OHMoJIOrHH

Cogepxanue yueOHOro MaTepuaa

[IpeanochbuUIKM BOBHUKHOBEHHUS SBOTIOIIMOHHON TEOPUH. DBOIIOIMOHHAS TEOPHUS U €€ MECTO B
Ouosnoruu. BnusHHe 5BOJTIONMOHHON TEOPUU HA pPA3BUTHE OHOJIOTHMM M APYTUX HayK.
CauzerenbcTBa 3BodtOLMH. [lanieoHTOIOrMUECKHE: TOCIEN0BATENBLHOCTD MOSBIECHUS BUJIOB B
MAJICOHTOJOTUYECKON JIETOMUCH, TepexonHbie (Gopmbl. buoreorpaduyeckue: cCXOACTBO H
pasnmuune ¢ayH u (IOp MAaTEPUKOB U OCTPOBOB. DMOPHUOIIOTHYECKHE: CXOJCTBA M PA3INIHS
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJOTUYHBIC, PYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE:
CXOJICTBO MEXAaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METaOONIMUYECKUX TyTeH y BCex
’KUBBIX OPTaHU3MOB.

OK-01, OK-02,
OK-04




OpomtonmonHas teopus Y. [lapsuna. Ilpennocwliku BO3HUKHOBEHHUS JapBHHH3MA.
JBIoKylMe CuiIbl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE IIpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeaeiEHHas M3MEHYMBOCTh, 0OphOa 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

[IpakTuueckoe 3aHsTHE (HA BHIOOP MperoaBaTelis)

Ne 9 «CpaBuenue BU10B 10 MOP(OTIOTHUECKOMY KPUTEPUIO»

Pa3nen 7. Bo3HukHOBeHMe ¥ pa3BUTHE KU3HHU HA 3emJie

Tewma 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Coneprkanne yaueOHOro MaTepuana

JlonayuyHble NIpPEICTaBICHHUS O 3apOKIACHUHU XKWU3HM. HayuHble TrHmores3sl BO3HUKHOBEHMS
XKHU3HM Ha 3emiie: abMOreHe3 U MaHcnepMusi. XUMHUYEcKas 3BONIONMS. AOMOTeHHBIN CHHTE3
OpraHMYECKUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE MOATBEPKICHUE
XUMUUYECKON 3BoJrronry. HavanpHble 3rarnsl Ononorundyeckoil ssonronuu. | umoreza PHK-
mupa. PopMupoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HMKHOBEHME IMPOTOKJIETKH. llepBbie
KIIETKU U UX 3BOoJIoLUsA. POPMUPOBAHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3paM U nepuojaM. Karapxeit. Apxeiickast U mpoTepo30icKas
opel. Ilanmeosoiickas spa u €€ mepuoabl: KeMOPHICKHUNA, OPIOBMKCKHM, CHIYypHUHCKHH,
JIEBOHCKMI, KAMEHHOYTOJIbHBIA, TEpMCKH. Me3030icKas 3pa U €€ Nepruoabl: TPUACOBBIM,
opckuii, menoBoil. KaitHo3olickasg 2pa M €€ mepuonabl: NAJICOT€HOBBIM, HEOTCHOBBIMH,
AHTPOIOTE€HOBBIM.

Tema 7.2.

Coneprkanne yaeOHOTo MaTepuana

OK-01, OK-02,
OK-04




Cucrema

OpraHn4€CcKoOro Mypa.

Cucrema OPraHu4Y€CKOro Mupa KakK OTpaKCHUC 3BOJIIOLHWH. OCHOBHBIE CHCTEMAaTHYECKUE
I'pyIlIibl OPpraHnu3MoOB. XapaKTepI/ICTI/IKa KimMaTa U I'€OJJOrHYCCKHX IIPOLECCCOB. OcCHOBHBIC

[Ipoucxoxaenue ATaIlbl YBOJIIOIMN PACTUTENFHOTO U 3KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHHil 1 )KUBOTHBIX.
YeIoBeKa — [NosiBneHue, pacuBeT ¥ BBIMUPAHHE TPYIII )KUBBIX OPraHU3MOB.
AHTPOIIOTEHE3 OBomondsl  4eJoBeKa. AHTpONONOrHs Kak Hayka. PasBuTue mpejacTaBieHURl O
NPOUCXOKIACHUM 4YeloBeKa. MeToapl HM3ydeHus aHTpororeHe3a. CXOACTBA M pa3lUyus
YeJoBeKa M OJKMBOTHBIX. CHCTEMAaTHYecKOe TIOJIOKEHUE 4YeloBeKa. JIBWKyliue CHilbl
(daxTopsr) anTpomorenesa. HacnmencTBeHHass W3MEHUMBOCTH W €CTECTBEHHBIH OTOOP.
OO0mecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHH TPY/a, MBIIIJICHHE, peYb
Tema 7.3. Copneprxkanue yueOHOro MaTepHuaia

OcHoBHbBIC craanuu
9BOJJIOIMH YCIIOBCKA

OcHOBHBIE CTaJMM W BETBM 3BOJIOLMHU YEJIOBEKA: aBCTPANONUTEKH, UeNoBEK yMEIbli,
Yenosek npsMmoxoasmui, YenoBek HeaHIepTalbCKuid, YeaoBEeK pa3yMHbII COBPEMEHHOTO
tuna. Haxonku McKomaemMbIX OCTaHKOB, BpeMs CYIIECTBOBaHMs, 00JIaCTh PaclpOCTPaHEHMUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUSL.

Yenoeueckue packl. OCHOBHBbIE OOJBIIME pachl: €BpONEOHaHAs (eBpas3uiickas), HErpo-
aBcTpajioujiHasl (dKBaropuajbHas), MOHIOJoHWJHAs (a3uaTcKo-aMepuKaHckas). UYepTbl
OPUCIOCOOICHHOCTH MPEJCTaBUTENIEH YeJOBEYECKHX pac K YCIOBHUSAM CYILECTBOBAaHUS.
EnunctBO uenoseueckux pac. Kpuruka pacuzma

[IpakTuueckoe 3aHsATHE (HA BBIOOP TIPETIOaBaTes)

Ne 10 ((BpeMSI U IIYTH paCCCIICHUS YCJIIOBCKA 110 IINIAHETE»

Pa3znen 8. Opranu3mbl U OKpy:Kawuias cpeaa

Tema 8.1.

\ Cogepxanne yueOHOro MaTepuaa

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




OKoJorus
Kak Hayka. Cpeasl
JKH3HU.
IKOJIOTHYECKHE
(baxTopsI

DKoJIoTHsI KaK HayKa. 3a/1a4ud U pa3aeibl SKOJIOTHH. MeTo/ bl AKOJIOTHYECKUX UCCIIeJOBAHHA.
DKOJIOTHYECKOE MHUPOBO33PEHHE COBPEMEHHOro yenoBeka. Cpembl oOMTaHMS OpPTaHU3MOB:
BOJIHASI, HA3€MHO-BO3IyIITHAS, [IOYBEHHAs, BHYTPUOPTaHU3MEHHAas1. DKOJIOTn4ecKue (pakTopsbl.
Knaccudukarms skomornueckux GpakTopoB: aONOTHYECKHE, ONOTHYECKUE U aHTPOIIOT HHBIE.
JeiicTBue 9KOIOTMYECKUX (PAKTOPOB Ha OpraHu3Mbl.AOHOTHYECKHE (AKTOPBI: CBET,
TemIepaTypa, BiaxHocTs. ®otomepuonusm. [IpucnocobiieHus OpraHu3MOB K JIEHCTBUIO
abuotnuecknx (QaxkropoB. buonormueckue putmbl. buotmueckue ¢dakropsl. Bumas
OMOTHYECKMX B3aMMOJCHCTBUI: KOHKYPEHIMS, XHUIIHHYECTBO. [lapa3sutusm, MyTyanusm,
KOMMEHCAIIU3M (KBapTHPAHCTBO, HAXJICOHWYECTBO), aMEHCAIM3M, HEHTpanu3M. 3HaYeHHE
OMOTHYECKUX B3aMMOJICUCTBHI JUIS CYIIIECTBOBAHUS OPraHU3MOB B ITPUPOIHBIX COOOIIECTBAX

Tema 8.2.
DKOJIOTHYECKHE
XapaKTEePUCTHKH
TIOITYJISIIAT

Coneprkanne yaueOHOro MaTepuana

OKOJIOTUYECKHE XapaKTEpUCTUKH monyasiuud. OCHOBHbIE IIOKa3aTead  IOIMYJIALUU:
YUCJIIEHHOCTb, IIJIOTHOCTH, POXAAEMOCTb, CMEPTHOCTb, IMPUPOCT, MHUrpanus. JuHamuka
YUCJICHHOCTH MONYJISALMU U €€ peryJssiuus

IIpakTrueckoe 3aHATHE

Ne 11 «IToacuét MIOTHOCTH MOMYINALUNA Pa3HBIX BUIOB PACTCHUI»

Paszaen 9. Coo0miecrBa

M IKOJOITHYECCKHE CUCTEMBbI

Tema 9.1. Copepxanne yueOHOro MaTepuana
CoolmiecTBa Coo0611ecTBO Opranu3mMoB — O0uoreHo3. CTPYKTYphl OMOIIEH03a: BUI0Bas, IPOCTPAHCTBEHHAS,
OpraHU3MOB, Tpoduueckas (nuuiesas). Bunpl-nomuHanTel. CBsI3M B OHOLIEHO3E.
HKOCUCTEMBI Okonoruyeckue cucrteMbl (3kocucreMsbl). lloHstne 00 »sKocucTeMe U OHOreolEeHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHUCTEMBI: IPOJIYLIEHTHI, KOHCYMEHTBI, PEAYLIEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPTUU B dKocHucTeMe. Tpoduueckue (NMUIIEBbIE) YPOBHU
skocucTeMbl. IlumeBsle menu u cet. OCHOBHBIE IOKa3aTeNU SKOCHCTEMBI: Ouomacca,
OPOAYKIHMS. DKOJIOTUYECKUE MUPaMUIbL: MPOAYKIMH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIALNs, pa3BuTue. CyKieccus
Tema 9.2. Cogepxanre yueOHOT0 MaTepuaa
IIpuponusie ITpuposnHblE HKOCHCTEMBI. JKOCHUCTEMBI peK M 03€p. OKOCUCTEMA XBOWHOTO WIH
3KOCUCTEMBI AHTpONOreHHbIE 3KOCHCTEMBI. ATpPO3KOCHCTEMBI.

IIHUPOKOJMCTBEHHOT'O Jeca.
yp603KOCI/ICTCMLI. buonornyeckoe U XO3SMCTBEHHOE 3HA4YCHUE AI'pPOSKOCHUCTEM U

OK-01, OK-02,
OK-04, OK-07
IIK2.3

MK ®rocC Cro npodeccnmn nam cneumnanbHOCTU A0MKHbI BbITb OTPaXKeHbl B cOAepaHum yyebHoro matepmnana




yp6o3kocuctem. bropaznooOpasue kak (GakTop YCTOMUMBOCTH dKOcucTeM. CoxpaHeHue
OHOJIOrHYeCKOro pa3Hoodpasus Ha 3emiie

Tema 9.3.
buocdepa—
rino0abpHas

3KOCHCTEMA 3eMIIH

Coneprkanue yueOHOro MaTepuana

VYuenue B. U. Bepranckoro o 6uocdepe. ['panunipl, coctaB u cTpykTypa ouochepsl. XKupoe
BemecTBO M ero ¢yHkimun. OcobeHHocT OHocepbl Kak TI00aTbHOW 3KOCHUCTEMBL.
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHUYECKHE LHUKIBI DJIEMEHTOB (yriepoja, a3ora). 30HaIbHOCTh OHOC(hEepHL.
OcHoBHbBIE OMOMBI CYIIIN

Tema 9.4. IIpogeccoHaILHO OPUEHTHPOBAHHOE CO/IEPKaHMe (Coep:KaHie MPUKJIATHOIO MO/LYJIs1)
Bnusinue YenoseuecTBO B O6uochepe 3emiau. AHTpONOreHHbIe U3MeHeHus: B Onocdepe. I'mobanbHbIe
AHTPOIIOTEHHBIX sKoyoruueckue mpobaembl. CocyliecTBOBaHHE MPHPOILI M uenoBedecTBa. CoxpaHEHHE
¢dakTopoB Ha Onopa3zHooOpa3usi Kak OCHOBa ycToWumBocTH Ouocdepbl. OcHOBa palMoOHaIBLHOTO
ouochepy yIIpaBJICHUS IPUPOTHBIMHI PECYPCAMH M X UCIIOJIb30BaHue. JloCTiKeHns: OMOJIOTHH B OXpaHa
PUPOIBI
[IpakTuueckoe 3aHsTHE (Ha BHIOOP MpeTogaBaTeris)
Ne 12
«IIpodunakTrka npopeccuoHaNbHbIX 3a00I€BaHUI
Tema 9.5. IIpodeccoHaILHO OPUEHTHPOBAHHOE CO/IEPKaHKe (coep:KaHNe MPUKJIATHOTO MOTYJIs1)
Bnusuue connanbHO- | 3M0pOBBE U €r0 cocTaBisitonIre. MaKkTophl, MOJOKUTEIEHO W OTPUIATETIHLHO BIHSIONINE HA
9KOJIOTMYECKUX opranu3M uyenoBeka. [IpoOrema TEXHOTEHHBIX BO3JCHCTBHII Ha 3I0pOBhE UEIOBEKa

¢dakTopoB Ha
3JI0POBBE YETIOBEKA

(37IeKTpOMArHUTHBIE TIOJNISA, OBITOBas XHWMHS, W30BITOUYHBIC IIIYMBI, paavamus # T.II.).
AnanTanusi opraHu3Ma 4YeloBeka K (akTopaMm oOKpyxkaromeid cpeapl. [IpuHIMIBI
dbopmupoBaHus 310pOBhecOeperaroniero nopeneHus. @uznyeckas akTUBHOCTh U 3JI0POBBE.
buoxuMuueckue acreKkThl paliOHAIbHOTO MTUTaHUS

JlaGopaTopHble 3aHATHS

Ne 13

«BnusiHne abnoTnyeckux (GakTOpoOB Ha YesloBeKa» (B KAYECTBE TPUITEPOB, CHUIKAIOLINX
paboTOCIOCOOHOCTh,  UCMOJIB30BATh  YCJIOBHSI ~ OCYHIECTBJIEHHMSI — NPOQECCHOHAIBHON
NeSITeIbHOCTH: IIIyM, TeMIlepaTypa, (pu3nyeckast Harpy3Ka u T.1.)

Pa3nea 10. Cenexknusi Oprann3mMoB, 0CHOBBI OMOTEXHOJIOTHH

Tema 10.1.

\ Copepxanrie yueOHOro MaTepuaa

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




Cenexnys
KaK HayKa M MpoIiecc

Cenexkuusi KaKk HayKa U Mpolecc. 3apoKJICHUE CEeeKIUU U aoMmecTukanusa. Yuenue H. U.
BaBuioBa 0 1eHTpax MHOrooOpasus U MPOUCXOXKICHUS KYJIBTYPHBIX pacTeHHid. LIeHTpsI
MPOUCXOXKICHHS JOMAIIHUX >KUBOTHBIX. CopT, mopoja, mramMmM. COBpeMEHHBIE METOMbI
CEJIEKIIUU. Maccosriit
¥ WHIUBUIYalTbHBIA OTOOPHI B CEJIEKIIMM PACTCHUW M KUBOTHBIX. OIEHKAa 3KCTepbepa.
brnuskopoacTBeHHOE CKpemuBaHue — UHOpuAWHT. Yucras nuHusg. CKpeluBaHUE YHCTHIX
muauid. ['ereposuc, wnm rubpuanas cuina. HepoicTBeHHOE CKpelMBaHUWE — ayTOPUAMHI.
OtrnanénHas ruOpuam3anus W e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 MW IOJydYeHue
MOJIMTUIOUOB. JIOCTHIKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX M MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBEI
OUOTEXHOJIOIMU

buorexHonoruss kak oTpacib NpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3JAHUA
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Kierounsle
KYJIbTYpBI. MUuKpoKIIOHaIbHOE pa3MHOXKEHUE pacTeHui. KitonupoBanue
BBICOKOTIPOJJYKTUBHBIX CEIbCKOXO3SICTBEHHBIX OPraHU3MOB. DKOJOTMUECKHE U 3TUYECKHE
npo6aembl. [MO — reneTnuecku MOAH(pUIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
buorexaonoruu
B )KM3HHU U npodeccuu

IpodeccnonaabHO OPUEHTHPOBAHHOE COIepP:KaHMe (COqep:KaAHNE PUKJIATHOTO MO/TYJIs)

OCHOBHBIE HANPaBJICHUS COBPEMEHHON OMOTEXHOJIOTHH B MPO(ECCHOHATEHON ACATEIbHOCTH
yesoBeka. MeTo/ bl 6M0TeXHOIOrHH. OOBEKTHl OMOTEXHOIOTUU. DTHKA OMOTEXHOJIOTMYECKUX
U TEHETUYECKUX JIKcnepuMeHToB. [lpaBuna mnoucka W aHaim3a OHMOIKOJIOTHYECKOM
uHpOpMaIUn

W3 pa3IMYHBIX UCTOYHUKOB (Hay4yHas M y4eOHO-Hay4Has JIUTepaTypa, CPElICTBAa MAacCOBOM
uH(popMmalnu, cetb UHTEepHEeT u apyrue)

HpaKTI/IquKOC 3aHATHUC

Ne 14 Keiicol Ha aHanu3 UHQOPMAIMH O HAYYHBIX JOCTHKEHUSIX B 00JACTH T€HETUYECKUX
TEXHOJIOTH, KJIETOYHOW MH)KCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.

IIK2.3

Pa3zgen 11. Penrenue KeiicoB B 00J1aCTH OMOTEXHOJIOT A

Tema 11.1.1.
buorexuonorun
B IIPOMBILJIEHHOCTH

IIpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/IEPKAHME (CONePKAHME MPUKJIIATHOTO MOLYJIs)

Pa3Butue npoMplnuieHHOW OMOTEXHOIOTUN U €€ IPUMEHEHHUE B )KU3HU YeJIOBEKa, TOUCK U
aHamu3 MH(OpMaIMK U3 PA3IUYHBIX UCTOYHUKOB (HaydHas U yuyeOHO-HayuyHas JUTEpaTypa,
cpezacTBa MaccoBoit H(opMaruu, cetb HTEpHET U Apyrue)

OK-01, OK-02,
OK-04, OK-07
IIK2.3




Tema 11.1.2. IIpogeccuoHaILHO OPHEHTHPOBAHHOE CO/leP KaHUe (Coaep:KaHue MPUKIATHOIO0 MOXYJIs) 1
CoumanbHo- DTHYECKHUE acTIeKThl pa3BUTHs OMOTEXHOJIOTUI M MPUMEHEHHUE UX B KU3HU YeJIOBEKa, MMOUCK
OTHYCCKHUE aCIIEKTEL | i aHAIM3 MHPOPMALIMH U3 PA3TUYHBIX HCTOYHUKOB (Hay4YHas U y4eOHO-Hay4dHas JTUTEeparypa,

OHOTEXHOIOTHit cpencTBa MaccoBoi nH(popMmaluu, cetb UHTepHET U 1pyrue)

Tema 11.1.3. IIpodeccuoHabLHO OPUEHTHPOBAHHOE colep KaHue (Coep:KaHne MPUKIATHOTO MOTYJIs) 1
buorexHnonoruu Pa3BuTre OWMOTEXHONOTMH C TIPUMEHEHHUEM TEXHUYECKUX cucteM (OMOoMHKEeHepHs,
U TEXHUYECKUE ouonHdopmatika, OMOHMKA) M HMX NPUMEHEHHE B JKU3HU YEJIOBEKa, TMOUCK W AaHaJIH3
CUCTEMBI nH(pOpMAaLIUY U3 PA3TUYHBIX UICTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas JUTepaTypa, CpeacTBa

MaccoBOi HH(popManuu, cetb HTepHET U 1pyrue)
IIpome:xkyTounasi arrectauus (1uddepeHIPOBaHHBIN 3aUeT) 1

Bcero:

42




2.YcnoBua peanusauun nporpamMmmbl obuieobpasoBaTenbHOM
AVUCLUMNIUHBI

21. Jlna peaau3auMyd NPOrpaMMbl JAUCUMIUVIMHBI  JOJKHBI  ObITH
NpeayCMOTPEHBI CJIeyIlIHe ClenralbHble OMeIeHUs:

Kabuner «buonorunmy, OCHAIICHHBIN 000pyI0BaHUEM: CTOJI
JEMOHCTPAIIMOHHBINA, CTyn J1a00paTOpHBI MMOBOPOTHBIN, PETyJIUPYEMBbI IO
BBICOTE.

[TpumepHBIli  mepedeHb  JAEMOHCTPAIMOHHOTO M J1a00paTOpHOTO
000pyI0BaHUSI.

JleMoHCcTpalMoHHOE 000PYI0BAHUE U TTPUOOPHI:

— KOMIUIEKT TrepOapueB MO0 CUCTEMATUKE PACTEHUU C OINpEeAeIUTEIbHBIMU

KapTOYKAMH

— KOMIUIEKT KOJUIEKIHN 1EMOHCTPALMOHHBIN
JIabopaTopHO-TEXHOJIOTUYECKOE o0opyoBaHue (;rabopaTtopHoe

o0opyaoBaHue, NpUOOPbI, HAOOPHI AJI SKCIEPUMEHTA, UHCTPYMEHTHI ):

— KOMIUIEKT OOTaHUYECKUX MOJIeNIel JeMOHCTPAlIMOHHBIN

— KOMIUIEKT 300JIOTUYECKUX MOJIETIEH TEMOHCTPALIMOHHBIN

— KOMIUIEKT MYJISKEN JEMOHCTPAMOHHBIN

— JIEMOHCTpPAIIMOHHBIC y4eOHO-HATJISTHbBIE ITOCOOMS

— KOMIUIEKT MOPTPETOB i 0hopMIIeHUs KaOuHETa

— JnabopaHTcKas 11 KaOuHeTa OMOJIOTHH M SKOJIOTHH

— CTOJI C SAIUKAMH JIJIs1 XpaHEHUS/TyMOOM

— Kpeciio oucHoe

— mKkad a7 XpaHEeHUs y4eOHBIX TTOCOOHI

— mKad IS XpaHSHUS BIAXKHBIX MIPENapaToB, 3aMPAIOITANACS Ha KITFOY

— mkad s XpaHeHus JJabopaTOPHOU MOCYIbI/ TIPUOOPOB.
3.2. MuopmaniuoHHoe obecnedeHne peaju3auu NporpaMmmbl

3.2.1. IleuaTHbIe U3TAHUSA

1. buonorus 10 ximacc B.B Ilaceunk, A.A. Kamenckuii 2020 .
2. OOmas ouosorus B.M. Korcrantnaosa 2008r.



3. Koucrautnuos B.M. O01masg ouosnorust: Yueouuk / B.M. KorcrautuaoB. —
M.: Akanemus, 2019. — 304 ¢

4. Tynsakosa O. B. buonorusa. Yue6noe nmocooue. — M.: Jlupexrmeana
[Mabaumunr, 2020. — 450 c. \

5. Tynuxun E.N. OO1ast OM0a0rHsi ¢ OCHOBaMU 3KOJIOTHH U IPUPOJOOXPAHHOM
nesitenbHOCTH / E.W. Tynukun. — M.: Academia, 2017. — 16 c.

6. ILllycranosa T. A. buomorus B cxemax, TabauIiax U pucyHkax. YaeOHoe
rmocobue. — M.: denukc, 2020. — 142 c.

3.2.2. DJIeKTpPOHHBbIE U3aHUs (3JIEKTPOHHbIE PECYPChI)

1. https://sbio.info/
2. http://www.virtulab.net/

3.2.3. JlonoJHUTEJbHbIE HCTOYHUKH (NpU HEOOXO00UMOCMU)
1. Enunas xosuiexius nudpoBeiX 00pa3oBaTenbHbIX pecypcoB. - URL:
http://schoolcollection.edu.ru/ Madopmanuonnas cucrema «Equnoe okHO JocTyma K
oOpasoBatenbHbIM pecypcamy». - URL: http://window.edu.ru/
2. KubepJlenunka. - URL: http://cyberleninka.ru/
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4, Kounrpoasb

" OlIeHKA

001eo0pa3oBaTeJIbHON TUCHMIITIMHbBI

pe3yJbTaTOB

OCBOCHHUHA

Koutposib W omeHka pe3ynbTaTOB OCBOCHHS 00IIe00pa3oBaTEIbHOM

AUCHUIIIMHBI pACKPBIBAIOTCA YCPE3 AUCHUIIIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha (opmupoBaHHe OOUMX U MPOodhecCHOHATBHBIX KOMIIETCHIIMA MO pasjeiam u

TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

Oomasi/npodeccuoHaaibHast
KOMIIeTeH U

Paszgen/Tema

Tun OLICHOYHDBIX

MepOoNnpusITUs

OK 01. Beibupatrs cmocoObl
pelieHus 3amaq
npodeccHoHaIbHOM
JESTSIIBHOCTH MPUMEHUTEIHLHO
K Pa3JIMYHBIM KOHTEKCTaM

Temsr 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, 8.2, 9.1-9.3,
9.411-0/c'3, 9.5IT-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1IT-0/c

OO6cyxaeHue 1o Borpocam
JEKIUU

Pazpabotka rinoccapus
3all0JIHEHUE  CPAaBHUTENbHBIX
Ta0IUL

TectupoBanue

Y cTHBIN onpoc

JIMKTaHT Ha WCIOJIb30BAaHUE
apryMeHTOB, OHOJIOTHYeCcKOn
TEPMUHOJIOTHH U CHMBOJINKA
WnnuBunyanbHas
camocCTosITeNIbHas padoTa
[IpeacraBienue  pe3ysbTaToB
IPAKTUYECKUX padoT
KonTponbHbie paboThl

3aiuTa TBOPUECKUX paboT

3amura VHMBHUyalIbHBIX
MIPOEKTOB
Brimonnenune 3aJaHu

MIPOMEXYTOYHOM aTTECTANKI

OK 02. UcnonwszoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemas TUCKYCCHS MO

COBPCMCHHBIC cpencrea | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOmpocaM JIEKIIUHA

TIOUCKa, aHanmusa |73 g1 82  9.1-93, | Paspaborka menTanbHOl

" b MHTEPIPETAMH | g 411 /e 9 5[T-0/c, 10.1, Eame B MUHH TpyIIIax

uH(pOopMaIuy, BITTOJIHEHHE U 3alllUTa

u ’ UHPOPMAIHOHHBIE 10.2,10.31-0/c, 11.11I-0/c 1abopaTOPHBIX PadboT

TEXHOJIOTUU JUIsl BBITOJHEHUS [IpeacraBienne  pe3ysbTaTOB

3a1a4 npodeccuoHanbHOM MPaKTUYECKUX padoT

JeATeIbHOCTH [IpencraBnenue yCTHBIX
COO0O0IIeHUH C Tpe3eHTaluel,
HOJTOTOBJICHHBIX 10 EPEUYHIO
HCTOYHHKOB,
PEKOMEHJOBaHHBIX
MIpenoJiaBaresieM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | ObcyxaeHue Mo Borpocam

B3aMMOJICHICTBOBATh U pabOTaTh
B KOJUIEKTUBE U KOMaH/E

4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-93,

JIEKITHH




9.411-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3I1-o/c, 11.1IT-0/c

IIpencraBneHue  pe3yibTaTOB
NPAaKTUYECKUX paboT

3amuTa TBOPUECKUX padboT
3amura WH/UBUyaJIbHbIX
IIPOEKTOB

OK 07. ConeilicTBOBaThL
COXPAHCHHIO OKpYy’Karoten
Cpelbl, pecypcocOepeKeHUIo,
IPUMEHSTh 3HAHUS
00  M3MEHEeHHM  KJIHMMara,
IPUHLUIIBI OepexITUBOTO
Mpou3BOACTBA,  3P(HEKTUBHO
JIEHCTBOBATH

B Up €3BBIYaHBIX CUTyalusax

Temer 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3, 7.1-
73, 81, 82, 9193,
9.411-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3I1-o/c, 11.111-0/c

Ob6cyx1eHue mo Bonpocam
JIEKIIUU

Pa3pabotka rioccapus
3ar0oJIHEHUE  CPAaBHUTENIBHBIX
TabIHII

TectupoBanue

YcTHBIM orpoc

JIMKTaHT Ha UCIOJIb30BAHUE
apryMeHTOB, OHOJIOTHYECKOM
TEPMUHOJIOTHH U CHMBOJIUKH
NunuBuayanbHas
caMmocCTosTeNbHas paboTa
[IpencraBnenre  pe3yabTaToB
NPaKTUYECKUX padboT
KounTponbHbie paboThI

3ammTa TBOPUECKUX padboT
3amuTa MHJIMBUTyaTbHBIX
MPOEKTOB

Brimonnenune 3aganuii
MIPOMEKYTOUHOM aTTecTaIllu

I1K 1.1. IIpoBoauTh cOOpOUHBIC
olepaluy nepes CBapKoii ¢

UCIIOJIb30BaHUEM KOHCTPYKTOPCKOH,

IIPOU3BOICTBEHHO-
TEXHOJIOTMYECKON U HOPMaTUBHOMN
JIOKYMEHTAIVH.

OCHOBHBIE TIOJIOKEHHS
OMOJOrMYECKUX TEOpUH U
3aKOHOMEPHOCTEHN: KJIETOYHOH
TEOpHH, HBOJIFOI[IOHHOTO
y4eHwUs, YUCHHS
B.l.Bepnaxnckoro 0
orochepe, 3aKOHB]
I".Mennens,
3aKOHOMEPHOCTEN
M3MEHYUBOCTH 171
HaCJIe/ICTBEHHOCTH;

CTpoeHue u
(hyHKIITMOHUPOBaHUE
OMOJIOTHYECKUX 00BEKTOB:

KJICTKA, TEHOB U XPOMOCOM,
CTPYKTYPBI BHJIa H SKOCHUCTEM,;
CYIIHOCTh OMOJIOTUYECKHIX
MPOLIECCOB: pPa3sMHOXKCHHS,
OTUIOJIOTBOPEHHUS,  JIEUCTBUSA
MCKYCCTBEHHOTO u
€CTECTBEHHOTO otbopa,
(hopMUpOBaHHE TPUCTIOCOOIIE
HHOCTH, MTPOUCXOXKICHUE
BUJIOB, KPYTOBOPOT BEIIECTB U
MPEeBpAIICHHE  JHEPTHH B

mudepeHIMPOBaHHBIN 3a4eT
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KJICTKE, OpraHusme, B
PKOCUCTEMax U buocdepe;
BKJIaJl BBITAIONIUXCS (B TOM

YHUCIIe OTE€UYECTBEHHBIX )
YYCHBIX B pas3BuTHE
OMOJIOTUYECKOI HAYKU;
OMOJIOTHYECKYIO

TCPMHUHOJIOTUIO U CUMBOJIMKY
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