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PaGouas mporpamma obmieo0pazoBarensHoi yuebnoi auctuumabl O/1.01.08 buonorus
npeJHa3HaueHa Ui W3ydeHHst Ouojorud B IpoQecCHOHATBHBIX — 00pa30BaTEIbHBIX
OpraHu3aIusaX, pean3yonux 00pa30BaTebHYI0 IPOrpaMMy CpeTHEro o0mero oopa3oBanus B
npeenax 0CBOGHUS OCHOBHOM MpodeccrnoHanbHoi o0pazoBaTenbHoi mporpammbl CI1O (OITOIT
CIIO) na 6a3e 0CHOBHOTO 00IIEro 00pa30BaHuUs MPU MOATOTOBKE KBATM(HKAIIMOHHBIX pab0dnx
Y CITy’KaluX Mo MPOECCHH:

15.01.05 CBapumk (py4HO# M YACTUYHO MEXAHU3UPOBAHHON CBAPKU (HAMJIABKH)

Opranuzanus — pa3paboTIuK:
roCyJapCTBeHHOE  OJpKeTHOEe  mpodecCHOHaNbHOE  00pa3oBaTelIbHOE  YUPEKICHUE
«Bourorpaackuii HHIYCTPUAIBHBINA TEXHUKYM»

Pazpabotunk: T.B.CkyHueBa, mnpenonasarens ['BIIOY «Bonrorpaackuii unAycTpuanbHBIN
TEXHUKYM.

PabGouass mporpamma paspabotana Ha ocHoBe TpeboBanmii ®@I'OC cpeaHero o061iero
o0pa3oBaHUs, MPEIBIBISIEMBIX K CTPYKTYpE, COJIEPKAHHUIO U pe3ybTaTaM OCBOCHHUS ydeOHOM
IMCUUTUTAHBI «BHONOTHS», U B COOTBETCTBHH ¢ PeKOMEHIANMSAMU TI0 OpraHU3alyy MOTydeHUs
cpenHero oOmero oOpa3oBaHus B MpeAesiax OCBOCHHS 00pa30BaTEBHBIX MPOTpaMM CPEIHETO
npodeccuoHaNbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO 0OmIero oOpa3oBaHHUs C y4E€TOM
TpeboBaHM (pemepabHBIX TOCYIAPCTBEHHBIX 00pa30BATENbHBIX CTAHIAPTOB W TOJIY4aeMOM
npodeccun  WIM  CIEUUATBHOCTH cpeaHero  mpo¢eCCHOHAIBLHOTO oOpa3oBaHMs
(rocynapcTBEHHON MONUTUKU B cdepe MmoArotoBku padouux kaapoB u JAIIO MwunoOpuayku
Poccunm ot 17.03.2015 Ne 06-259).

Paboyas mporpamma paszpabortana ¢ ydetom IIpumepHO OCHOBHOM 0Opa3oBaTeIbHOM
MporpaMMBI CpeiHero oO0Iero oopa3oBaHus, 0JOOpPEHHON pemieHreM deaepaabHOro yaeOHO-
METOIMYECKOTO 00BeIuHEHNUS 110 001emMy oopazoBanuto (mpoToko Ne 14 ot 30 HosOpst 2022 1.)
Ha OCHOBE TMPUMEPHOM MpPOrpaMMbl y4eOHOM TUCHUIUIMHBI «OOIIecTBO3HAHUE) IS
npodeccuoHaIbHBIX 00pazoBarenbHbIX opranu3anuii / PytkoBckas E.JI. — Mocka ®I'BOY
JI1O UPTIO, 2022.

PEKOMEHJIOBAHA Ha 3acesanun npeaMeTHOH (IMKIOBONW) KOMHMCCHH TEXHOJIOTHH
0OIIICCTBEHHOTO NATAHUSA, €CTECTBEHHOHAYYHBIX AUCLHILIHH

[Iporokos Ne 9 ot «06» mast 2024 .
[Ipencenarens npeamerHolt  (UMKIOBOH) KOMHCCHH TEXHOJIOTHH  0BLIeCTBEHHOrO
NMATAHHA, €CTECTBEHHOHAYYHBIX JUCIMILIHH
= 7 { A .
~ C.A. Kpagen #¢ 0. R .

OJIOBPEHA Ha 3acegaHy# METOAHYECCKOTO COBETA
[Iporokon Ne 8 ot «07» mas 2024 r.

Havanbnuk otjagna y4ebHo-MeTOuuecKoi paboThl

/f"//____l/i‘l(). [Ilypeiruna p& 05, oLy

s
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1. OBIIASI XAPAKTEPUCTHKA PABOYEI ITPOTPAMMBI
YUYEBHOW JJUCHUATIIMHBI O/1.01.08 BUOJIOT WS

1.1. O6aacTh NpUMeHEHHUs MPOrPAMMBI

Pabouas nporpamma yue6Horo npeamera OJ1.01.08 buostorus npenHasHadeHa JUIisl peaii3aiiy
cpenHero obmero obpazoanmst B mpenenax OINOIT mo mpodeccun 15.01.05 Cpapmuk
(Py4HOI ¥ YACTHYHO MEXaHU3UPOBAHHOM CBAPKHU (HAIJIABKH)

CoBpeMeHHast CTpyKTypa o0OIIecTBOBeaYecKoro oOpa3zoBaHusi ompeneneHa B Konmenmmun
npenogaBaHus ydeOHoro mnpeamera «OOIIecTBO3HAHUE» B 00pPa30BaTEIbHBIX OPraHU3aIUAX
P®, peanu3yronux OCHOBHBIE oOmieoOpa3oBarenbHble  mporpammbl.  CoaepskaHue
00IIeCTBOBETYECKOTO 00pa30BaHUSI OCHOBBIBACTCS HAa WM3YYEHHH OOIIECTBA KaK CHCTEMBI U
YelloBeKa KaK CyObeKTa OOIIECTBEHHBIX OTHOIICHWH, UYTO JIOJHKHO 00ecTieunTh (hOPMUPOBAHUE
JUYHOCTH OOYYarOIIerocsi, ero 0a30BBIX KOMIIETCHIIHMA, CBS3aHHBIX C Pa3TUYHBIMH aClEKTaMU
oOmecTBeHHON ku3HU. M3ydeHune oO0meodpa3oBaTeibHON AUCHUIUTHHBL «OOIIECTBO3ZHAHKE)
npu peanu3anuu oOpazoBareiabHbiXx mporpamm CIIO HaneneHo Ha (QopMUpoBaHHE OOIIMX
KOMITETEHITUI KBaTH(PHUIIMPOBAHHBIX Pab0YMX, CIY)KAlIUX W CHCIHATMCTOB CPEAHETO 3BEHA B
paMKax ocBanBaeMoW PO(ECCHUH HITH CIIEITHATBHOCTH.

1.2. Heab ¥ ni1aHupyemble pe3yJbTAThl 0CBOCHUS AUCHHUILIHHbI
1.2.1. leab 001meodpazoBaTe/IbHOM AU CIUILINHBI

OcHOBHOM  1ENbI0  M3y4YeHHS  OOUIECTBO3HAHMS B OpPraHU3alUsIX  CPEIHEro
npodeCcCHOHANIBHOTO  00pa3oBaHHUs  SBJSICTCS  OCBOGHHE  OOYy4YalONMMHCS  3HAHUH O
poccuiickoM OOIIeCTBE U OCOOCHHOCTSX €ro pa3BUTHS B  COBPEMEHHBIX  YCIOBHSX,
pa3IMYHBIX aclekTax B3auMOJACWCTBUS JIOJEH OPYr C JPYrOM U C OCHOBHBIMU COLIMATbHBIMU
WHCTUTYTaMH, COJCHCTBHE (OPMUPOBAHUIO CIOCOOHOCTH K pedIeKCHH, OIICHKE CBOMX
BO3MOJKHOCTEH B TIOBCEHEBHOW U TIPO(ecCHOHATBHOM
NeSITeIbHOCTH.

KitoueBbiMM  3a7auaMu W3y4eHHUs OOIIECTBO3HAHUS C y4ETOM MPEEMCTBEHHOCTU C
OCHOBHOM IIKOJIOW SIBJISIFOTCSI:

- BOCHUTaHUEe  OOLIEPOCCHICKOW  WIEHTUYHOCTH, TIPaKJAHCKOM OTBETCTBEHHOCTH,
OCHOBAaHHOM Ha WuAEIX MaTPUOTHU3MA, TOPIAOCTH 3a JOCTIKEHHUS CTpaHbl B Pa3IMYHBIX
o0nacTsIX  KU3HMU;,  TNPUBEPKEHHOCTH JEMOKpPATUYECKUM LEHHOCTAM, 3aKpEIUICHHBIM B
Konctutynuu Poccuiickoit @enepanmu;

- OCBOCHHME CHUCTEMbl 3HAaHUN 00 oOmecTBe ©u 4YeloBeke, (OPMUPOBAHUE LIETOCTHOM
KapTUHBI OOIIECTBA;

- OBJIaJICHUE  YMEHHSIMH  MOJy4aTh, aHAIM3UPOBaTh, HHTEPIPETUPOBATH U
CUCTEMAaTU3HPOBATh COLIMATIbHYIO uH(bOPMaLIHIO u3 pa3IMYHBIX HUCTOYHUKOB,
npeoOpa3oBbIBaTh €€ W UCIOJb30BaTh IS CAaMOCTOSATENBHOTO  pelieHHs  y4eOHO-
MO3HABATENbHBIX, UCCIIEOBATENILCKIX U )KU3HEHHBIX 33]1a4;

- COBEpILECHCTBOBAHUE OMNBITA MPUMEHEHHUS TOJYYEHHBIX 3HAHUW U YMEHHI IpU aHaIHu3e
U OIIEHKE >KM3HEHHBIX CHUTYalluil, COIMANbHBIX (DaKTOB, TOBEIEHUS JOJCH U COOCTBEHHBIX
MOCTYIIKOB B PA3NUYHBIX 00JacTSIX OOIIECTBEHHON XH3HU C Y4€ToM Mpo(hecCHOHATbHOM
HAMpPaBJICHHOCTH OPraHMU3aIlUH CpeIHEero mpohecCuoHaIbHOTO 00pa30BaHuUs;

- CTaHOBIIEHHE JTyXOBHO-HPABCTBEHHBIX TMO3HUIMA M TMPUOPUTETOB JUYHOCTH B TEPHUOJ
paHHEe#l OHOCTH, BBIPaOOTKAa WHTEpPEca K OCBOSHHIO COIMATBHBIX U TYMaHHTAPHBIX
JTUCHHIUIAH, Pa3BUTHE MOTHUBAIMU K TMPEACTOSIIEMY CaMOOTIPEICTICHUIO.
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1.3.2. IllianupyemMble pe3ybTaThl 0CBOEHHUS 00111€00pa30BaTeIbHOM AUCHHUIIIUHBI B
coorBercTBuu ¢ PI'OC CI10
Oco6oe 3HaueHue TUCIUIUTMHA UMEET PH (POPMUPOBAHUH U PA3BUTUH OOIINX

KOMIIETEHIINN

Kon wu HauMeHoBaHue
(dhopMHpyeMBIX
KOMITETEHIIU

ILinanupyemble pe3ynbTaThl OCBOEHUS TACIUILINHBI

Oome

JucnunnuzapHsie

OK 01. Beibupatb
CHOCOOBI peIICHUs 3a1a4
npoheCCHOHAILHOU
JeATETbHOCTH
MIPUMEHHUTEIILHO K
Pa3IMYHbIM KOHTCKCTaM

B yactu Tpy10BOro BOCIIUTaHUS:
- TOTOBHOCTh K TPYAy, OCO3HAHHUE
IIEHHOCTH MacCTePCTBa, TPYI0I00UE;

- TOTOBHOCTD K aKTUBHOU
NEATEIbHOCTH  TEXHOJOTMYECKOH |
COIIMaJIbHOMN HaIpaBJICHHOCTH,

CIOCOOHOCTh MHULIMHUPOBATH,
IUIAHUPOBATh M CAMOCTOSATEILHO
BBITTOJTHSATH TAKYIO ISITEIbHOCTD;

- UWHTepeC K pasIu4HbIM cdepam
podeCCHOHANBHOM IeITEIbHOCTH,

OBJIajicHUE YHUBEPCAIbHBIMU
y9eOHBIMY [T03HABATEITHHBIMHU
NEUCTBUSIMHU:

a) 06a30BBIC JIOTHUECKUE ICHCTBUS:

- CaMOCTOSITENIbHO (POPMYyITHpPOBATH |
aKTyaJu3UpPOBaTh pobinemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIWBaTh  CYIIECTBEHHBIN
MPU3HAK WJIM OCHOBAHMS IS
CpaBHEHHA, KJIacCU(PUKAIIU "
0000111eHNS;

- ompenmensATh IETH JAESTENbHOCTH,
3a/1aBaTh TapaMeTpbl W KPUTEPUU HX
JOCTHIKEHUS;

- BBUBIATH  3aKOHOMEPHOCTH |
MIPOTUBOPEYNSI B  PacCMAaTPHUBAEMBIX
SIBIICHIISIX

- BHOCHTH KOPPEKTHBBI B
JIeSITeTHHOCTB, OILIEHUBATh
COOTBETCTBHE  PE3YNIbTATOB  LEISM,
OLIEHUBATh PUCKH TIOCIEACTBHIA
TIeSITeTHHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE
TP PEICHUH KU3HEHHBIX MPOOIIeM;

0) 0a30BBIC HCCIICIOBATEIBCKUC
EUCTBUA:

- BIAAETh  HAaBBIKAMA  y4eOHO-
UCCIEIOBATENbCKOM W MIPOEKTHOU
JIESTETHHOCTH, HABBIKAMY pa3pelIeHHs
mpobmem;

- BBISABJIATH NMPHUYUHHO-CIICACTBEHHBIC
CBS3M U AaKTyaJU3WpoBaTh 3aJiady,
BBIBUTaTh THUIOTE3y €€ peIIeHHUs,
HAXOJUTh apryMeHTHI JUIS
JIOKa3aTeNbCTBA CBOMX YTBEPIKICHHUIM,
3a/laBaTh MapaMeTpbl U KPUTECPHH
peuieHus;

- QHAJM3HUPOBATH IOyYECHHBIE B XOJIE

- copMHPOBATH 3HAHHS O MECTE U
PO OMOJIOTUU B CUCTEME
€CTECTBEHHBIX HAYK, B
(hopMUPOBAaHUM COBPEMEHHOMH
€CTECTBEHHOHAYYHOU KapTUHBI
MHUpa, B MO3HAHUU 3aKOHOB
MPUPOJIBI U PEIICHUU >KU3HEHHO
BRKHBIX COLIMAJIbHO-3THYECKUX,
KOHOMHUYECKUX, IKOJIOTMIECKIX
MpoO0JIEM YEIOBEUECTBA, a TAKXKE B
pEIIeHNU BOIIPOCOB PAIlHOHATLHOTO
MPUPOJIONIONB30BAHNS; B
(hOpMUPOBAHUM [IEHHOCTHOI'O
OTHOILIEHUS K TPUPOJE, OOIIECTBY,
YeI0BEKY;

- 0 BKJIAJI€ POCCUHCKUX U
3apyOEKHBIX YICHBIX - OMOJIOTOB B -
pa3BuTHE OHOJIOTHH;

- pyHKIIMOHATEHOW TPaMOTHOCTH
YeNoBeKa JJISl PelIeHns
KU3HEHHBIX MIPOOJIEM, YMETh
BIIAZIEET CUCTEMON OMOIOTMYECKUX
3HaHUM, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIOIIHE
OHMONOrMYeCKue TEPMHUHBI
MOHATUSA (KU3HD, KJIETKA, TKaHb,
OpraH, OpraHu3M, BUJ, TIOMYJISIHS,
IKOCHCTeMa, OMoIeHo3, Ornocdepa;
MeTaboJIM3M, TOMEOCTa3,
KIIETOYHBIN IMMYHUTET, OMOCHHTE3
Oernka, OMONOIMMEpHI,
JIUCKPETHOCTD, CAMOPETYJIISIIHS,
CaMOBOCTIPOH3BEICHNE,
HACJIEACTBEHHOCTh, N3MEHUYNBOCTb,
9HEPro3aBHCUMOCTh, POCT H
pasBHTHE);

OMOJIOrMYECKUE TEOPHH:

- kiueroyHas teopust T. IlIBanHa,
M. llneitnena, P. Bupxosna;

- KIJIOHAJILHO-CEIIEKTUBHOTO
nmmynurera II. Opmux, W.A.
MeuHUKOBa, XPOMOCOMHAS
TEOPHS HACIIE/ICTBEHHOCTH
T.MopraHa;

- 3aKOH 3apofplieBoro cxoacraa K.
bapa;

- DBOIIIOIIMOHHAST TeopusiY.
JlapBuHa, CHHTETHYECKAsI TEOPHS
9BOJIIOLIMH, TEOPHUsl aHTPOIIOTeHe3a




perieHus 3a/1a4u pe3ynbTathel, | Y. lapBuHa;

KPUTUYECKU OLICHUBATh ux | - Teopus Ouoreonenosa B.H.
JOCTOBEPHOCTb, nporaoszupoBaTh | CykauéBa;

M3MEHEHNE B HOBBIX YCIOBUSX; - yuenus H.W. BaBusnosa - o

- yMeThb  TepeHOocHTh  3Hauust B | LleHTpax MHOroo0Opasus u
MO3HABATEIBHYI0O M  MPAKTUYECKYIO | IPOHCXOKICHUS KYJIbTYPHBIX

00J1aCTH KU3HENEATEIILHOCTH; pacTeHuit;
- yMmerb uHTerpupoBarh 3Hanusa u3 | - A.H. CeBepuosa - 0 myTsax u
Pa3HBIX MIPEIMETHBIX 00J1acTeH; HAIPaBIICHUSX BOJIOLUU;
- BBUIBUTATh HOBBIE Hjew, npemtarats | - B.W. Bepmanckoro - o 6uochepe;
OpUTHMHAJIbHBIC TOJAXO0/bI M PCIICHUS; - 3aKOHBI (CI[I/IHooﬁpa3I/IH IIOTOMKOB
CITOCOOHOCTE X MCITOIL30BAHUS B MEPBOr0 MOKOJICHU S, PaCIICTIICHU S
IMO3HABATEIBHOM M COITMATLHOM MIPU3HAKOB, HE3aBUCUMOI'O
MIPAKTHKE. HacJIEIOBaHUAIPU3HAKOB 1.

Menpens, ClenIeHHOro
HACJICZIOBAHUSITIPU3HAKOB U
HapyleHUs CLeIUIeHus reHoB T.
MopraHna;

TOMOJIOTMYCCKUX PAI0B B
HACJIEJICTBEHHOM U3MEHUYUBOCTHU
H.W. BaBuioBa, reHeTHYECKOr 0
paBHoBecus [x. Xapau u B.
Baitn6epra,;

-3apobliiieBoro cxozactsa K.bapa,
OMOTreHEeTHIEeCKOro 3akoHa .
I'exkens, @. Mromepa);

- IPUHIIAITGI (YCTOTHI TaMeT,
KOMILJIEMEHTApHOCTH ); TIpaBUIIa
(muaEUMYMa FO. JInbuxa,
9KOJIOTHIECKOUTTHPAMHUIBI UM CE,
OMOMAaCCHI ¥ SHEPTHH);

- TUTIOTE3HI (KoarepBaTHOM A.1.
OmnapuHa, nepBudyHOro OynsoHa JK.
Xomnnetina, mukpocdep C. Dokca,
pubozmma T.Yek);

- chopMUpOBaTH YMEHUS
PacKpbeIBaTh COAEPIKAHME
OCHOBOITOJIATAIOIIHX
OHMOJIOrMYECKUX TEOPHH U THUIIOTE3:
KJIETOYHOM, XpOMOCOMHOM,
MYTAllMOHHOH, 3BOIOLUOHHOM,
MIPOUCXOKICHHS KU3HHU ¥ UEIIOBEKa;
- BIIQJICHE CHCTEMOU 3HaHUH 00
OCHOBHBIX METO/IaX HAYYHOTO
MTO3HAHMSI, UCTIOIH3yEMBIX B
OMOJIOrMYECKUX UCCIIEAOBAHUIX
JKUBBIX OOBEKTOB U IKOCHUCTEM
(onrcanme, U3MEpEHNE, POBEICHIE
HaOIIOACHU );

- cItoco0aMu BBISIBJICHUS U OIEHKU
aHTPOMOT€HHBIX N3MEHEHUH B
MIPHUPOJIE;

- chopMUpOBATH YMEHUS
PacKphIBaTh OCHOBOIIOJIATAOIITHE
OHMONIOrHYECKUE 3aKOHBI U
3akoHomepHocTH (I'. Mennens, T.
Moprana, H.11. BaBuiosa, 3.




Iekkens, ®©. Mromepa, K. bapa),
TPaHUIBl KX TPUMEHUMOCTH K
JKUBBIM CHCTEMaM;

- YMETh BBIIENAThH CYIECTBEHHBIE
MPU3HAKU:

- CTPOEHUSI BUPYCOB, KIIETOK
MPOKAPUOT U DYKAPHOT;
-OJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OPIraHN3MOB,
BUJIOB, OMOT€01IEHO30B, SKOCUCTEM H
ouocdepsr;

- CTPOEHHSI OPTaHOB M CHUCTEM
OpraHoOB PacTE€HUM, KMBOTHBIX,
YeIOBEKa,;

- TIPOIECCOB IKU3HEEATEILHOCTH,
MPOTEKAIONINXB OPraHU3Max
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

- OMOJIOTMYECKUX MPOIIECCOB:

- oOMeHa BemecTB(MeTaboII3M),
WHGPOPMAINH | MIPEBPAILICHUS
9HEPruu,OpOKEHNsI, ABTOTPOPHOTO
1 TeTepOTPO(HOro TUIIOB UTAHUS,
(oToCcHHTE3a M XEMOCHHTE3a,
MHTO3a, Melo03a,raMeTOoreHe3a,
aMOpHOreHe3a,
MOCTAMOPHOHATBHOTO Pa3BUTHS,
Pa3sMHOMEHW I, WHIUBHUIYaTEHOTO
pasBUTHSIOpPTaHU3Ma (OHTOreHe3a),
B3aMMOJIECHCTBUS T€HOB,T€TEPO3NCA;
JIEHCTBHI HCKYCCTBEHHOIO 0TOOPA,
crabunmsupyromero. J[Brmxymiero u
Pa3pBIBAOIIETOECTECTBEHHOTO
otbopa;

- aJUTONATPUIECKOTO U
CUMTIATPHYECKOTO
BHJI000pa30BaHUS;

- BIIVSTHUSI ABYDKYIIIAX CHJIT 3BOJFOIIHH
Ha TeHO(OH T O YIISALINH;
~AIPUCTIOCOOIEHHOCTH OPTaHNU3MOB K
cpene OOWTaHWs, YepenoBaHUS
HaIlpaBJICHU 3BOJIIOLNY;

- KpYTrOBOPOTABEIIECTB ¥ MTOTOKA
SHEPTHH B IKOCHCTEMAX;

- MPUOOPECTH ONBIT TPUMEHESHHS
OCHOBHBIX METOJIOB HAYYHOTO
MTO3HAHMSI, UCTIOIh3yEMBIX B
Ouoornu: HaOIOISHHS U OTIHCAHUS
JKUBBIX CHCTEM, TIPOIIECCOB U
SIBIICHUI; OpTaHU3aIluu |
MIPOBECHUS OMOJIOTUYECKOTO
SKCIEPUMEHTA, BBIIBIDKEHHS
TUIIOTE3, BBISBIIATH 3aBHCUMOCTH
MEXKAY HCCIIETyEMBIMH
BEIIMYUHAMU, OOBSICHATH
MOJTyYSHHBIE PE3YIIbTaThl U
(hopMyIHpPOBATH BBIBOJIBI C
MCIIOJIb30BAHNEM HAYYHBIX




MOHATHM, TEOPUH U 3aKOHOB;

- chopMHUpPOBATH YMEHUS BBIJIEIATh
CYIIIECTBCHHBIC MTPU3HAKU BUPYCOB,
KJICTOK MTPOKAPUOT U 3YKAPHOT;

- OJJHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OPIraHN3MOB,
BHJIOB, OMOreOI€HO30B U
9KOCUCTEM; - OCOOCHHOCTHU
MPOIIECCOB OOMEHA BEIESCTB U
MIPEBpAICHUs] YHEPTHH B KIIETKE,
(hoToCHHTE3a, TIACTUYECKOrO U
JHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a,
OILJIOJIOTBOPEHUS, Pa3BUTHUS U
Pa3MHOXEHHA, MHAUBUAYAJIbHOI'O
pa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
0OpBOBI 32 CYIIECTBOBAHUE,
€CTECTBEHHOI00TOOpA,
BHJI000pa30BaHUSA,
MPUCIIOCOOIEHHOCTHOPTAaHU3MOB K
cpene oOuTaHwmsl, BIUSHUS
KOMITOHEHTOB SKOCHCTEM,
AHTPOITOI'€HHBIX U3MEHEHUH B
AKOCUCTEMaXCBOEH MECTHOCTH,
KpPYTOBOPOTa BEIIECTB H
MIpeBpaIIeHueIHEePTUH B Onocdepe;

- chopMHpOBaTH YMEHUS IPUMEHSTH
MONTyYCHHBIE 3HAHUS IS
00BSICHEHNS OMOIOTHYECKUX
MPOIIECCOB U SIBJICHUH, TS
MIPUHATHS IPAKTUYECKUX PEIIeHNH B
MTOBCETHEBHON KU3HH C IENBI0
oOecrieyeHnst 0€30MTaCHOCTH CBOETO
3/I0POBBS M 37OPOBBST OKPYKAFOIITIX
ToJIei, COOTFOICHHUSI 37I0POBOTO
o0pasa >KU3HU, HOPM TPAMOTHOTO
MOBEACHUS BOKPYKAIOIIECH
TIPUPOTHOMN Cpeie;

- IOHNMAaHUEHE00X OTMMOCTH
WCIIOJIH30BAHUS TOCTHIKEHUH
COBPEMEHHOU OMONIOTHY U
OMOTEXHOJOTH /ISl pallMOHATIBHOTO
MIPUPOJIOTIONBE30BAHUS;

- YMEHHEHUCIOIb30BaTh
COOTBETCTBYIOIINE apTYMEHTHI,
OHMOJIOrMYECKYIO TEPMUHOJIOTHIO U
CHUMBOITUKY JUTSI TOKa3aTeNbCTBA
POICTBa OPTaHU3MOB Pa3HbIX
CHUCTeMAaTHYEeCKUX TPYIII;

-B3aUMOCBSI3H OPTaHU3MOB U CPEIbI
00UTaHMS; SMHCTBA YEITOBEYECKUX
pac;

- He0OXOZMMOCTH 3/I0pPOBOTr0 00pa3a
JKU3HHU, COXPaHEHUs Pa3Hoo0pas3us
BHJIOB U DKOCUCTEM, KaK YCIIOBHS
COCYIIIECTBOBAHMSI IPUPOJIBI U
YeII0BEUECTBA;




- copMHPOBaTh YMEHUS pelaTh
OMONMOrMUecKre 3aJa9u, COCTaBIISATh
TCHOTHITHYECKUE CXEMBI
CKPEIIUBAHUS ISl Pa3HBIX THIIOB
HaCIIeIOBaHUsI IPU3HAKOB Y
OpPTraHU3MOB, COCTABIISITH CXEMBI
MEPEHOCca BEIIECTB U DHEPTHH B
sKocucTeMax (Leru MUTaHuA,
MUIICBBIC CETH), BBISBIISTH
MPUYHMHHO-CIICJCTBEHHBIC CBS3H
MEXKIY HCCIIEAYEMBIMU
OHOJIOTHYECKUMU 00bEKTAMH,
MPOIIECCAMH U SIBIICHUSIMU,

- JIeNIaTh BBIBOZBI M MPOTHO3BI HA
OCHOBaHUH MOTYYEHHBIX
PE3YIBTATOB;

- chopMUPOBATH YMEHUS
KPUTHYECKH OI[CHUBATh
WHpOPMAIUIO OHOJIOTHIECKOT0
COJIepKaHusl, BKITFOYAIOIIYFO
TICEB/IOHAYYHBIE 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM MH(OPMAIIUH, HAYIHO-
MOMYJISIPHBIE MaTEpUAIIBI);
MHTEPIPETUPOBATH dTHUYECKHE
aCIEeKTH COBPEMEHHBIX
HCCIIENOBAaHUI B OMOJIOTUH,
MeINIINHE, ONOTEXHOOTHH;

- paccMaTpuBaTh riio0aTbHBIE
9KOJIOTHIECKHE TIPOOTIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO
OTHOIIIEHUIO K HUM COOCTBEHHYIO
TTO3UIINIO, YMEHHE OIEHUBAThH
STHUYECKHUE ACTIEKTHI COBPEMEHHBIX
WCCIIEZIOBaHUN B 00JIaCTH
OMOTEXHOJIOTHH ¥ TeHETHIECKUX
TEXHOJIOTUH (KIOHHUpPOBAHUE,
HCKYCCTBEHHOE OITJIOJIOTBOPEHHE,
HaIpaBlieHHOE H3MEHEHHE TeHOMA U
CO3/IaHME TPAHCTEHHBIX
OpPTaHHU3MOB);

- c(hopMUpOBATH YMEHUS CO3J1aBATh
COOCTBEHHBIE MICHMEHHBIE
YCTHBIE COOOIIEHHSI HA OCHOBE
Ononornyeckoit HHPpOpPMaIUU U3
HECKOJIbKUX UCTOYHHKOB,TPAMOTHO
WCIIOJIb30BATh MOHSATUHHBIN
arnmapat OHOJIOTHH;

- YMETh BBIJIBUTATh TUIIOTE3BI,
MIPOBEPATH UX
SKCIIEPUMEHTATIHLHBIMY CPEJICTBAM,
(hopMyIHpys 1IeTh UCCISNOBaHUS,
aHAIM3UPOBATH MOTyYCHHBIE
pE3yIbTATHI U JIENATh BHIBOBI;

- IPUHUMATh YYaCTHUE B HAYYHO-
MCCIIeIOBATENILCKON PadoTe 1Mo
OMOJIOTHH, SKOJIOTUHU U MEHIINHE,
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MPOBOIUMON Ha 0a3EUIKOIBHBIX
HAyYHBIX OOIIECTB U MyOJIHMYHO
MPEICTABIIATH MOTYYCHHBIC
pe3ybTaThl HA YYCHUYECKUX
KOH(epeHIUSIXPa3HOro YPOBHSI;

OK 02. Ucnonn3oBath
COBPEMEHHBIE CPEACTBA
MOWCKA,aHaJi3a U
HMHTEPIPETAIUU
nHpOPMAITUH U
MH(OPMAITMOHHBIC
TEXHOJIOTUH JJIst
BBITIOJTHEHHUS 3314
npoheccCroHaIbHON
JESITETbHOCTH

B obnacTu leHHOCTH HayYHOTO
MIO3HAHMSL:

- ¢(hopMHUPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOILIErO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU U
00I1IeCTBEHHO! MPaKTHUKH, OCHOBAHHOT'O
Ha JTUaJiore KyJabTyp, CIIOCOOCTBYIOIIETO
OCO3HaHHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOW U
YUTATEIBCKON KYJIBTYPhI KaK CPEICTBA
B3aUMO/JICHCTBUS MEXIY JIIOJbMU U
IMO3HAHUA MUPA;

- OCO3HAaHHE LIEHHOCTH HAY4YHOH
JACATCIIbHOCTH, TOTOBHOCTH
OCYILECTBIIATH MPOCKTHYIO U
HCCIIEIOBATEILCKYIO JIESITENbHOCTh
WHAWBUAYaAJIbHO U B I'PYIIIIC.
OBnajsieHre YHUBEPCATHHBIMH
y4eOHBIMU TTO3HABATEIEHBIMU
JEUCTBUSAMM:

B) pabora ¢ uH(pOpMaLueii:

- BIIQJICTh HABBIKAMU MTOTYYCHUS
nH(POPMAITUH U3 UCTOYHUKOB Pa3HBIX
THUTIOB, CAMOCTOSITENIHHO OCYIIECTBIIATH
MOWCK, aHaJIN3, CHCTEMAaTU3AIHIO U
HHTEPIPETAIINIO HHPOPMAITIN
Pa3INYHBIX BUJIOB H GOpM
MPECTaBICHUS;

- CO3/IaBaTh TEKCThI B PA3INIHBIX
(hopmaTax ¢ yueToMHa3HAYECHUS
nHGOPMAITUH U TIeJICBOM ayTUTOPHH,
BBIOHpAst ONTUMAIBHYIO (hopMy
MPECTABICHUS U BU3yaTHU3aIlHH;
OIIEHUBATh JIOCTOBEPHOCTH,
JIETUTUMHOCTD UH(POPMAIHIH, ee
COOTBETCTBHE MIPABOBBIM U MOPAILHO-
STHYECKUM HOPMAM;

- HCIIONB30BaTh CPEJICTBA
HHGOPMAITUOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
PEIICHUN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U OPTaHU3aIHOHHBIX
3a/1a4 ¢ COOIOIeHneMTpeOOBaHU
JPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATHYECKUX HOPM, HOPM
nH(pOPMALMOHHON 0€30MacHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U
3aUThl KHPOPMAIIHH,
nH(pOPMALMOHHON 0€301aCHOCTH
JUYHOCTH.

- chopMUPOBATH YMEHUS
KPUTHUYCCKH OLICHUBATH
UH(pOpPMAaIUIO OMOJIOTHIECKOT0
coJiepKaHusl, BKITIOYAIOIIYIO
ICEBAOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX KICTOYHUKOB (CpeacTBa
MaccoBOM MH(OPMAIIUHU, HAYIHO-
TIOTYJISIPHBIE MAaTepPHAIbI);

- HHTEPIIPETUPOBATH ATHUECKHIE
ACICKTBI COBPEMEHHBIX
HCCIIeIOBAHMI B OMOJIOTHH,
MEIUIIMHE, OMOTEXHOIOIUH;

- HHTEPIIPETUPOBATH ITHUECKUE
ACIEKTBI COBPEMEHHBIX
HCCIICIOBAHUI B OHMOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHM;

- paccMaTpuBaTh TII00aTBEHEIE
9KOJIOTUYECKHE MTPOOIIEMBI
COBPEMEHHOCTH, (POPMHPOBATH 110
OTHOIIIEHUIO K HUM COOCTBEHHYIO
MTO3UIINIO, YMEHHE OLIEHUBAThH
STHYECKHE ACTIEKTHI COBPEMEHHBIX
WCCIIEZIOBaHNHN B 00J1acTH
OMOTEXHOJIOTHUH M TEHETUIECKUX
TEXHOJIOTUH (KIOHHPOBAHNE,
HCKYCCTBEHHOE OTLIOIOTBOPEHNE,
HaIpaBJIieHHOE N3MEHEHNE TeHOMa U
CO3/IaHNE TPAHCTEHHBIX
OpraHU3MOB);

- chopMUpOBATH YMEHUS CO3aBATh
COOCTBEHHBIE MICHMEHHBIE
YCTHBIE COOOIIEHHS HA OCHOBE
Omosyrorndeckoi HHpGoOpMau 13
HECKOJIbKUX NCTOYHHKOB,TPAMOTHO
WCIIOJIb30BaTh MOHSITUHHBINA
armapat OHOJIOTHH.
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OK 04. DddexTuBHO
B3aUMOJICHICTBOBATh U
paboTath B

KOJJICKTUBE U KOMaHJIe

-TOTOBHOCTB K CAMOPa3BUTHIO,
CaMOCTOSITENbHOCTH H
CaMOOMNpeETIeHHIO;

-OBJIaJIcHHE HaBbIKAMH Y4eOHO-
UCCIIEI0BATENBCKON, IIPOEKTHON U
COLIMAJIBHOM JeATCIbLHOCTH,

- OBJIQJICHHE YHUBEPCAILHBIMU
KOMMYHUKaTUBHBIMH JICHCTBHAMMU:

0) coBMecTHAs ACATEIbHOCTD:

- IOHUMATb U UCIIONb30BaTh
MPEUMYLIIECTBA KOMAHIHON 1
WH/INBUTyalbHOM paboThI;

- IPUHUMATH LIEJIM COBMECTHOM
JeSTeIbHOCTH, OPTaHW30BBIBATHH
KOOPJIMHUPOBATH IEUCTBHSI 110 €€
JOCTHXKEHHUIO: COCTABIIATh IJIaH
JIECTBUH, PACIIPEAEISATh POJIU C yUETOM
MHEHU YY9aCTHUKOB O0CYXIaTh
pe3yIbTaThl COBMECTHOM padoTHI;

- KOOPJIMHUPOBATH U BBITIONHSATE Pa0OTy
B YCIIOBHSIX PEATbHOI'0,BUPTYaILHOTO U
KOMOHMHHPOBaHHOTO B3aUMOJICHCTBUSI;
OCYIIECTBIIATH TIO3UTHBHOE
CTpaTermyeckoe MOBEICHHE B
Pa3IMYHBIX CUTYaLUsX, TPOSIBIATH
TBOPYECTBO M BOOOpakeHwHE, ObITh
MHUITAATABHBIM

OBnasneHne yHUBEpCaIbHBIMHU
PETyISTUBHBIMUA JEUCTBUSMHU:

T') IPUHATHE Ce0sI ¥ IPYTUX JIFOJICH:
MIPUHUMATH MOTUBBI U apTyMEHTHI
JIPYTUX JTIOAEH TTPH aHATN3EPE3yIIHTATOB
JIeSITEITFHOCTY,

MIPU3HABaTh CBOE MPAaBO U MPaBO
JIPYTUX JIFOJIeH Ha OIMOKH;

pa3BHUBaTH CIIOCOOHOCTh MOHUMATH MHP
C TIO3WIIMU JIPYTOTrOYeIOoBeKa

- c¢(OpMHPOBATH YMEHUS CO3/1aBATh
cOOCTBEHHBIE MMCHbMEHHBIE U
yCTHBIE COOOILIEHNS] HA OCHOBE
Ounonornueckoi MHGOpMALHN U3
HECKOJIbKUX UCTOYHUKOB, 'PAMOTHO
HCIIOJIb30BATh IOHATUWHBIN anmnapar
OHOJIOTHH;

- YMETh BBIBUTaTh TUTIOTE3HI,
MPOBEPSITH UX
9KCTIIEPUMEHTAIILHBIMH CPEICTBAMH,
(bopMynupys LIeNb UCCIIeOBaHuUS,
aHAIIM3UPOBATH MOyYEHHBIC
PE3YNBTATHI U JIeJaTh BBIBOJIBL;

- IPUHUMATH Y4acTHE B HAyYHO-
HCCIIeIOBATENILCKON paboTe 1Mo
OMOJIOrHH, DKOJIOTHH 1 MEIUIIMHE,
MPOBOIUMON Ha 0a3€UIKOIbHBIX
HAYYHBIX OOIIECTB U MyOINIHO
MPEJICTABIIATE TOyYeHHBIC
pe3yNbTaThl HA YYSHHYECKUX
KOH(epeHUAXPa3HOTO YPOBHSI.

OK 07. ConeticTBOBaThH
COXPaHEHUIO
OKpYXarolleil cpenpl,
pecypcocbepexeHuto,
MPUMEHATH 3HAHUS 00
W3MEHEHUH KIMMAaTa,
MPUHLUIIBI OEPEKITNBOTO
MIPOU3BOICTBA,
a¢dexTuBHO NeiicTBOBATH
B YpE3BBIYAMHBIX
CUTYyaLUsX

B o6nacTi 3K0I0rn4eckoro BOCIUTAHMS:

- c(hopMHUPOBAHHOCTDH HKOJIOTHIECKOM
KYJbTYPHbI, TOHAMaHNE BITHSTHUS
COITMATHHO-3KOHOMHUYECKHIX TTPOIIECCOB
Ha COCTOSIHUETIPUPOJHON U COLTUATBHON
Cpelpl, 0OCO3HaHUE TII00aTHFHOTO
XapakTepa IKOJOTHIECKUX POOIIeM;

- IUNITAHUPOBAHHE U OCYIIECTBIICHIE
JEHCTBUI B OKpYXalOLleH cpene Ha
OCHOBE 3HaHUS IIeJIell yCTONYNBOTO
Pa3BUTHS YEJIOBEUECTBA;

- aKTUBHOE HENPUATUE ACUCTBUH,
MIPUHOCSIINX BPE OKPYXKAIOIIeH cpee;
- YMEHHE TTPOTHO3UPOBAThH
HEOIaronpUsATHBIC IKOJIOTHIECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX
JeMCTBUH, MPENOTBPAILATh UX;

- paclIupeHHe OMbITa JESITEIbHOCTH
SKOJIOTMYECKOW HANpaBIEHHOCTH;

- OBJIaJICHUE HaBBIKAMHU Y4e0HO-

- BJIaJIETh CUCTEMOM 3HaHHUI 00
OCHOBHBIX METO/IaX HAYYHOTO
MTO3HAHMSI, UCTIOIh3yEMBIX B
OMOJIOrMYECKUX HMCCIIENOBAHUIX
JKMBBIX O0BEKTOB M DKOCHCTEM
(ommcanme, u3MepeHune, MPOBeCHIE
HaOIIOACHUN );

- crroco0aMH BBISIBJIEHHUS M OLIEHKH
aHTPOMNOTeHHBIX U3MEHEHH B
MIPHUPOJIE;

- YMETD BBISBIIATH OTIUYATEIHHBIE
MIPU3HAKY )KUBBIX CUCTEM, B TOM
YHUCIIe TPUOOB, PACTEHUMN, KUBOTHBIX
Y YeJI0BEeKa; MPUCIIOCOOIEHHOCTh
BHJIOB K CpeJie OOMTaHUS,
a0MOTHYECKUX U OMOTUYECKUX
KOMITOHEHTOB 3KOCHCTEM,
B3aMMOCBS3€i OpraHu3MOB B
coo0IIecTBax, aHTPOMOT€HHBIX
W3MEHEHNH B DKOCHUCTEMAaX CBOEH
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HCCJ'IG,[[OBaTeJ'II:CKOfI, HpOGKTHOI‘/'I nu MCECTHOCTH,
COHI/IaHI)HOfI JACATCIIBHOCTH. - YMCTb BBLACIIATH CYILICCTBECHHBIC

NpPU3HAKKA OMOJIOTHYECKUX
MPOLIECCOB: 0OMEHA BEIECTB
(Merabonm3m), nHpOpMaIKU 1
MPEBPALICHUS SHEPTHH, OPOKEHUS,
aBTOTPO(HOr0 U reTepoTpodhHOTO
TUTIOB IUTaHU, (OTOCHHTE3A U
XEMOCHHTE3a, MUTO03a, MEi03a,
raMeToreHesa, SMOpHOrene3a,
MOCTIMOPUOHAILHOTO Pa3BUTHS,
Pa3MHOXEHHA, UHIUBUIYAJIbHOT'O
pa3BUTHS OpraHU3Ma (OHTOreHe3a),
B3aMMO/JICHCTBUS TEHOB, FETEPO3UCA;
- IGWCTBHUI HCKYyCCTBEHHOTI'O 0TOOpA,
CTaOUITU3UPYIOIIETO, ABMKYILETO U
Pa3phIBAIOIIET0 ECTECTBEHHOTO
orbopa;

- aJJIONAaTPUYECKOTO U
CHUMIIATPUYECKOTO
BHJI000PA30BAHUS; - BIUSHUS
JABVXXYHIUXCHUIT O9BOJIFOLWHN HA
reHO(OH/T IO YJISLIUH;
MPHUCIIOCOOIEHHOCTH OPTaHNU3MOB K
cpene oOuTaHMs, YepEIOBAHMS
HaIpaBJIeHUH 3BOJIIOIUY;

- KPYroBOPOTa BEIIECTB U MOTOKA
OHEPrUH B DKOCHCTEMAX.

IIK 6.2 OcCymIecTBIAT, TEKyIIee IUIAHUPOBAHWE, KOOPAWHAITUIO JESITEILHOCTH
MOJYMHEHHOTO TEpCOHANa C YYeTOM B3aUMOJACUCTBHSI C  JIPYTUMH
NoJpa3/ieICHUSIMH.

IIK 6.3 Opranu3oBBIBaTh pPECypcHOE obOecliedeHrne AeATENbHOCTH TOAYNHEHHOTO
TepCcoHaIa.

[IK 6.4 OcymiecTBIsATh  OpraHU3AII0 W KOHTPONb TEKyIIed JeAaTeNbHOCTH

IIOJYMHCHHOI'O II€pCOHAIa.
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2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bua yuyeOHo# paGoThl

Oovem uacos

MaxkcuMaJjibHasi ydeOHasi HArpy3Ka (Bcero) 72
B TOM YHCJIE:

OCHOBHOE coJIep:KaHue 68
B TOM YHCJIE:

TeopeTHYecKoe 00yueHue 26
J1a0opaTOpHbIE 3aHATHUSA 12
NPAaKTHYECKUE 3aHATHUSI 30
IIpodeccuonaTbHO-OpHEHTHPOBAHHOE cojiep:kaHue (conep:xanue 8
NPHUKJIATHOT0 MOAYJIA)

TeopeTHYecKoe 00yueHue 8
NPaKTHYeCKUe 3aHATHS 0
J1a00paToOpHble 3AHATHS 0
IIpome:xxyTouHast arrecranus - (i ¢ epeHuMpoBaHHbIN 3a4eT 4
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2.2. TemaTnuyeckuii I1aH u coaep:xxanune yueonou gucuumiannsl 0/1.02.03 buosnorus

HaumenoBanue pa3aeiioB U
TEM

Copnep:kaHue y4e0HOr0 MaTepHualia, J1adopaTopHble U MPAKTHYECKHeE PAdOTHI.

O0beM yacoB

dopmupyemble
KOMIIeTEHIIUH

1

2

3

Pazoen 1. Knemxa — cmpykmypHo-(OyHKUUOHATIbHAA eOUHUUA ICUBO20

18

Tema 1.1. Buojorus kak
HayKa. o01as
XapaKTePUCTUKA KU3HH.

OcHoBHOE COICPKaHUE

2

Teopernyeckoe o0yueHue:

buonorus xak Hayka. CBsi3b OMOJIOTHU C IPYTMMH HayKaMu: OMOXUMMSI, OMopu3uKa,
OuoHuKa, reHoreorpagus u ap. Poias u Mecto 6uosnoruu B GopMUPOBaHUU
COBPEMEHHOI HayYHOU KapTUHBI MHUpa. 3HaAUCHUE OMOoJIOTHYeCcKuX 3HaHUM. VcTopus
O6uonoruy. 3HaueHHe UTOJIOTUH JUTsl pa3BUTHSI OMOJIOTUHU U TIO3HAHUS TPUPOJIBI.
MeTop IUTOIOTUH: MUKPOCKOIIHS, XpoMaTorpadus, d7IeKTpodopes, METOT
MEUEHBIX aTOMOB, Ju(depeHITnATHFHOE ICHTPUPYTHPOBAHKE, KYIbTYpa KIETOK

2

OK 02

Tema 1.2. CrpyKTypHO-
(pyHkumnoHanbHasA
OpraHu3anus KJeTOoK.

Copep:xaHue y4e0OHOro MmaTepuaja

Teopernyeckoe o0yueHue:

Knerounas teopus (T. llIBann, M. llnefinen, P. Bupxos). OCHOBHBIE MOJI0KEHUS
COBPEMEHHOM KJIETOYHOUN TeopHuu. THUIIBI KIETOK: 3yKapUOTHYECKas 1
npokapuoTrueckas. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK SyKapuoT
(pacTuTenbHOM, )KUBOTHOM, TpUOHOI). CTpoeHNE TPOKAPHUOTUUECKON KIICTKH.
OcoOeHHOCTH CTpOeHHS reTepoTpodHOM U aBTOTPOPHON MPOKAPUOTUYECKUX
kieTok. CTpoeHue mia3MaTu4eckoil MeMOpaHbl. TpaHCOPT BEIIECTB uepes3
IJ1a3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN U aKTUBHBIA. DHIOLUTO3: TUHOLUTO3,
¢arouuTos. Ik30uuTo3. O00I0UKa UITH KIeTOUYHAas cTeHKa. CTpyKTypa U (pyHKIIHH
KJICTOYHOM CTEHKH PAaCTCHHM, TPHOOB.

JlabopaTopHas padora Nel
«Krerounbple MEXaHM3MbI T€HETHYECKHX MPOIIECCOB

Tema 1.3. Ctpoenue
KJIETKH

JlabopaTopHas paGora Ne2

Jlaboparopnas pabota «CTpoeHue KIETKU (paCTeHUS, )KUBOTHBIE, TPUOBI) U
KJIETOUHBIE BKJIIOUEHUS (Kpaxmall, KApOTUHOH/IBI, XJIOPOILIACThI, XPOMOTLIACTHI)»
[IproOpeTeHue onbITa MPUMEHEHHUS] TEXHUKH MHUKPOCKOTTUPOBAHUS TIPU BHITIOTHEHUH
1a00paTOPHBIX PAOOT.

[ToarotoBka MUKpOTIpENapaToB, HAOIIOACHNUE C TOMOIILI0 MUKPOCKOIIA, BBISIBICHUE
pasnuunii MeXay H3y4yaeMbIMU 00BEKTaMU, HHTEPIPETaIisl HAOII0JaeMbIX SIBICHUN,

OK 01
OK 02
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(hopMyITMpOBaHKE BEIBOJIOB

Tema 1.4. BupycHbie n
0akTepuajbHbIE
3a00J1eBaHUA

Conepxxanue yueOHOro Marepuaja

IIpakTHyeckas padora Nel

N

Bupycusie u 6aktepuanbubie 3a001eBanus. OOIIMe MPUHIUIIBI UCTIOTH30BAHUS
JeKapCTBEHHBIX BelecTB. OCOOEHHOCTH TPUMEHEHUS AHTUOUOTHUKOB.

[IpencraBineHue yCTHBIX COOOIIECHH C MPE3CHTALMEH, TOITOTOBICHHBIX 10
MEPEYHI0 UCTOYHUKOB, PEKOMEHIOBAHHBIX IIPETIOIaBaTeIeM

OK 01
OK 02
OK 04

Tema 1.5.
CrpykTypHO-
(pyHKUMOHAILHBIE

(paxTop
HACJIeICTBEHHOCTH

OcHoBHOE COACPKaHUE

Teopernyeckoe o0yueHue:

Crtpoenue XxpoMocoM. XpOMOCOMHBIN HA0OP KIETOK, TOMOJIOTUYHBIE U
HErOMOJIOTMYHBIE XPOMOCOMBI, TaIlJIONIHBIA U AUIIIIOUIHBIN Habop. HykienHoBbie
kucnotsl. JJHK n PHK. Crpoenune nHykienHoBbIX KucioT. HykineoTus.
Kommnemenrapusie azotuctoie ocHoBaHus. [Ipasuno Yapradda. Ctpykrypa JHK —
NBOMHAs criupaib. MectoHaxoxaenue u ononornyeckue Gpynkuu JJHK. [JTHK-
skcnieptusa. Buael PHK. @yuknun PHK B kitetke.

IIpakTuyeckue 3anaTus Ne2:

Pemenne 3agad Ha onpeeneHne NoCae0BaTEIbHOCTH HYKJICOTHIOB

OK 02

Tema 1.6. O0OMeH BelecTB
U NpeBpalieHue HepPruu B
KJIeTKe

OCHOBHOe coJepkaHue

Teopernyeckoe o0yyeHue:

AcCUMWIALNS U JUCCUMUIIALUS — JIB€ CTOPOHBI MeTabonu3Ma. Tumnsl oOMeHa
BEIECTB: aBTOTPOQHBIN U

reTepoTpodHBIA, a3pOOHBIN U aHA3POOHBIN. DHEpreTHYecKoe odecreueHre
kietku: npeBpamieHrne AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBIN
XapakTep peaklMii KIeTOYHOro MeTaboan3ma

IIpakTnyeckne 3ansaTust Ne3:

Pemienue 3amau Ha onpe/esieHle MOCIeI0BATEIbHOCTH aMUHOKHUCIIOT B MOJICKYJIe
Oelka.

Pemienue 3aau Ha omnpeeneHle NoCiaeI0BaTEIbHOCTH AMUHOKHUCIOT B MOJIEKYJIe
Oenka B cllydae U3MEHEHMAIOCIeJ0BaTeIbHOCTH HykIeoTua0B JJHK
IIpakTnyeckue 3ansaTus Ne4

OK 02

«O0MeH BCIICCTB U DHCPI'UM»

Tema 1.7. JKu3HeHHBIH

OcHoBHOE corep:kaHmne

Teopernyeckoe o0yuenue:

OK 02
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HUKJKJIeTKA. MUTO3.
Meiio3

Knerounslii muki, ero nepuonsl u perynsus. [lepuoast naTepdassl ux
ocobernoctH. [uddepeHnmanus KISTKH U apecT KISTOYHOro nukia. JleneHue
KJeTk — MuTo3. CTaguu MuUTO3a M Mpoucxoasdime mnpoiecchl. Kapuokunes u
LUTOKUHE3. bruosnornyeckoe 3HaueHne MUTO3a. Meo3 — peAyKIIMOHHOE JIEJIEHHE
KIIETKH.

IIpakTuyeckue 3aHATHANLS:

“CpaBHeHHE MUTO3a U Mei03a” ¢ UCIIOJIH30BAHUEM Tpe3eHTaK “MHUTO3 1 MEH03.
CpaBHuTenbHbIN aHaU3”

OK 04

KonTpoabnas padora
MoneKkynspHbId YPOBEHb OPraHU3alllH JKUBOTO

Pa3znen 2. Ctpoenne u GyHKIIUM OpPraHu3Ma

Tema 2.1. CTpoenne
OpraHu3ma

Conep:xxanue

IpodeccuoHabHO-OPHEHTHPOBAHHOE COIEP:KAHNE TEOPETHYECKOT0 00y YeHHUsI

O)IHOKJ'ICTO'—IHI)IG OpraHu3MBlI. KonounansHbie OpraHyu3MBl. MHOTroKJIETOUHEIE
Oopranu3mbl. B3auMoCBsI3b 4aCTEIMHOTOKIIETOUHOTO opranu3Ma. OyHkuus. Oprassl
U CHCTEMBbI OpraHoB. Ammnaparsl opraHon. ['omeocras opranuszmMa u ero
MoJJIep>KaHue B MPOLecce KUIHEACITETbHOCTH.

'_"\’N'o_‘o

JlaboparopHasi padora Ne3

Teopus kKnoHaIbHO-CceNeKTUBHOTO uMMyHHUTeTa [1. Dpnuxa, .M. MeunukoBa.
Nndexkunonnsie 3a0oneBanus usnujaemMus. Baxxnelme snuieMuu B UICTOPUH
yenoBeyecTBa. BakiuHanus kak npodunaktuka nHGEKIHOHHBIX 3200 1€BaHUH.
[IpencraBienue yCTHBIX COOOIIEHUHN C Mpe3eHTalrel, MOATOTOBICHHBIX 110
MEPEYHI0 MCTOYHHUKOB, PEKOMEHIOBAaHHBIX MPENOIaBATEIIEM.

OK 02
OK 04

Tema 2.2. @opmbl
Pa3MHOKEHUSIOPTAHNU3MOB

Conep:xanue

N

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE TEOPETHYECKOT0 00yYeH sl

N

(DOpMLI Pa3MHOKCHUA OPIraHU3MOB. becnonoe u nonoBoe Pa3MHOKCHHUC. Bunsr
OecIoJI0ro Pa3SMHOKCHHUS: ITPOCTOC ACJIICHUC HAJIBOC, ITIOYKOBAHHEC, PA3MHOKCHUC
CIiOpaMu, BEreTaTUBHOC PA3MHOKCHHC, (I)paI‘MeHTaI_II/IH, KIIOHUPOBAHUC. ITonoBsoe
Pa3MHOXKCHUC.

OK 02

IIpakTnueckoe 3ansaTue Ne6

Brinenenue CYIICCTBCHHBIX IMMPU3HAKU MTPOLICCCOB PA3MHOKCHU. CpaBHeHI/IC
IOJIOBOE U OECII0I0e Pa3MHOKCHHUE U CACIIATh BBIBOJbBI HA OCHOBC CPAaBHCHUS.
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Tema 2.3. OuToreHes OcHOBHOE coiepKaHne 8% 8%1
JKUBOTHBIX H YeJIOBeKa Teopernyeckoe o0yueHnme:
['amerorenes y xuBoTHbIX. CiepMarorenes u oorere3. CTpoeHHE MOJIOBBIX KIETOK.
OnogoTBOpEHNE U SMOPUOHAIBHOE PAa3BUTHE KMBOTHBIX. [lapTeHorenes.
DOMOpuorene3 (Ha nmpumepe JaHieTHuka). Craguu
sMOpHoreHesa
JlabopaTopHnas pa6ora Ned
Poct u pazButue xxuBoTHbIX. [TocTaomOpuoHansHeIi niepuo. [Ipsmoe u HempsiMoe
pa3Butue. Pa3sutue ¢
MeTaMop(}o30M y 6€CIIO3BOHOYHBIX U TO3BOHOYHBIX JKUBOTHBIX. CTaauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUS y )KUBOTHBIX U uesoBeka. lleprnosapl oHTOTEHE3a
yenoBeka. buonornueckoe crapeHre u cMepTh. ['epoHTONOTHS
Tema 2.4. OCHOBHOe coJepxkaHue 8% 8421
3aKkoHOMepHOCTH TeopeTnueckoe o0yuenue:
HacJIeJ0BaHUA 3akoHOMepHOCTH oOpa3oBaHus rameT. 3akoHbl I'. Menaens: MoHorudpuanoe

ckpemrBanue. [IpaBuino qoMuHUpOBaHUA. 3aKOH €IUHOOOpa3Hs MEePBOTo
MOKOJICHUS. 3aKOH pacIIeTJICHUs! IPU3HAKOB.

HuTonornyeckue OCHOBBI MOHOTHOPHIHOTO CKpeUIMBaHUs. [ 'uMmoresa 4HCTOTHI
ramer. AHanu3upyromiee cKkpemuBanue. Juruopuanoe ckpemmBanue. 3aKoH
HE3aBHCHMOI'0 HaclleZJIOBAHUS MPU3HAKOB.

IIpakTuyeckoe 3ansaTue Ne7

L[I/IFI/I6pI/II[HOC CKpC€UIMBaHUC. 3aK0H HE3aBHCHMOTI'O HacJICOJO0BaHUs IIPHU3HAKOB.
HOJ'II/IFI/I6pI/II[HOC HacJICAOBAHUC U €0 3aKOHOMECPHOCTHU

IIpakTHueckoe 3ansaTHe Ne§

Pemenue 3amau Ha OIpeaAcCIICHUC BEPOATHOCTH BO3BHUKHOBCHHA HACJICACTBCHHBIX
IIPU3HAKOB IIpU MOHO- ,Z[I/IHOJ'II/IFI/I6pI/ITHOM " aHAJIM3UPYIOIHUM CKPCIINBAHNH,
COCTABJICHHUC I'CHOTUIIMYCCKUX CXEM CKPCIIMBAHUA

Tema 2.5. CuenjieHHnoe
HacJieJ0BaHUe MPU3HAKOB

OcHoBHOE corep:kaHue

Teopernueckoe odyuenme:
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3akonbl T. Moprana. CuemnieHHOe HaclleZJOBaHUE T€HOB, HApyLICHUE CLICIUICHUS.
XPpOMOCOMHAsI TEOPHs

HaclieicTBeHHOCTH. ['eHeTndeckoe kapTupoBaHue XxpomocoMm. Mcnonb3oBanue
KPOCCHHI'OBEpa JUICOCTABICHHS TEHETUYECKUX KapT XpOMOCOM

OK 02
OK 01

JlabopaTopunas pa6ora Ne 5

N3yuenue pe3ybTaTOB MOHOTHOPUTHOTO U AUTUOPUIHOTO CKPEIIUBAHUS Y
Jpo30(¢ MBI HA TOTOBBIX MUKpOTpErnaparax.

IIpakTnueckoe 3ansTue Ne9

Pemenue 3aga4 Ha onpeneneHne BEpOSITHOCTA BOSHUKHOBEHHSI HACIIEICTBEHHBIX
MPU3HAKOB MPHU CLUEIUICHHOM HACJEANH, COCTABJICHUE TEHOTUITNYECKUX CXEM
CKpEITMBaHUS

Tema 2.6.

OcHOBHOe coiepKaHHue

3aK0HOMEPHOCTH

Teopernyeckoe odyuyenue:

HU3MEHYUBOCTH

BsaumoneiictBue reHotuna u cpepl npu GOpMUPOBAHUN (PEHOTHUTIA.
3menunBocTh IIPHU3HAKOB. KauecTBeHHBIE M KOJTMUECTBEHHEIE IMPU3HAKH.

Buibl ©13MEHYMBOCTH: HACJIEICTBEHHAs U HEHACJIEICTBEHHAs. 3aKOH
TOMOJIOTUYECKHX PsIIOB B HacaeAcTBeHHOM n3menunBocTH (H.M. BaBuios).
Monudukanronnas, uiam GeHOTUNMYeCcKasi U3MEHYUBOCTh. Pojb cpensl B

Mo M(UKAITMOHHONW M3MEeHUYMBOCTH. Hopma peakmnuu npusHaka. BapuanmoHHbIiI
PSI ¥ BapuallMOHHAs KpUBas. XapaKTepUCTHKA MOIU(UKAIIMOHHON N3MEHYUBOCTH

HacnenctBenHas, WM TeHOTHIIMYECKAsT M3MEHUYMBOCTh. KoMOMHATHBHAS
M3MEHYUBOCTh. MyTallMOHHAss U3MEHYMBOCTh. Buapl MyTaluii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. [[pUYMHBI BOZHUKHOBEHUS

MYTalHit

JlabopaTopHas padora Ne6

[To3HaKOMHUTECSI ¢ 3aKOHOMEPHOCTIMH MOAU(UKAIMOHHOW N3MEHUYNBOCTH,
BbIpA0OTaTh YMEHUS CTPOUTH BaPUALIMOHHBIN Psil U rpaduK H3MEHUYNBOCTH
M3y4aeMoro MpHU3HAKa; BEIYUCISITH CPENHIOK0 BEIMUMHY IPU3HAKA, ONPENEsTh HOPMY
peakuuu

IIpakTnyeckoe 3ansitue Nel(

Pemenne 3amad Ha OonpCACIICHUEC BECPOATHOCTU BO3HUKHOBCHUA HACJICACTBCHHBIX
IIPpHU3HAKOB IIpU MOHO-, )II/IHOJ'II/IFI/I6pI/II[HOM " aHAIIM3UPYHOLIEM CKPCIIMBAHUH,
COCTABJICHHUC T'CHOTHIIMYCCKUX CXCM CKPCIIMBAHUSA

OK 02
OK 04

Pazgen 3. Teopusi 3BoTIOLMH
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Tema 3.1. UcTopus
IBOJIIOLHOHHOIO YYeHUSs

OcHoBHOe coiep:kaHue

N

TCOPCTI/I‘leCKOC oﬁyqe}me:

[lepBrie 3BOMIOLIMOHHBIE KOHLIENIMH. [ pagyanrcTuueckas 3BOIIOLMOHHAS
koHuenuus X.b. Jlamapka. [[Brkymue cuiibl 3Botonnd. KpeaunoHusm u
tpanchopmusm. Cucremaruka K. Jluanes u e€ 3nHaueHue isipopMHUPOBAHUS

UJIEU HBOJIIOLIMU

[Ipennoceliky BO3HUKHOBEHUS JapBUHM3MA. DBOJIIOLUS BUAOB B NpHupoae. boppda
3a cyuiectBoBaHue. EctectBeHHbIN 0TOOD. JlMBEpreHuusi Npu3sHaKkoB U
BH1000pazoBanHre. OCHOBHBIEC TOJIOKEHUSI CUHTETHYECKOM

teopun 3Bositonnu (CTD). Posb 3BOMIOIIMOHHON Teopuu B (hOPMUPOBAHUU
Hay4YHOM KapTHHBI MHUpa

OK 02
OK 04

Tema 3.2
Makpo3Boaouusi.
Bo3nukHoBeHnune n
Pa3BUTHE )KM3HU HA
3emure

OcHOBHOe coiepKaHHue

Teopernyeckoe odyuenue:

Maxpoasosmtorus. @opmbl 1 OCHOBHBIE HalpaBlieHUs! Makpo3Botouu (A.H.
CesepruioB). [Iytn nocTikeHnss OMOJIOTHYECKOTO mporpecca: apoMopdos,
uaroananTanus, oOmas aereHepanns. MeToapl n3ydyeHus: MaKpo3BOJIOLUUU. 3aKOH
3apojsimeBoro cxojacta (3akon K. bapa). buorenernueckunii 3akon (9. ['ekkenp,
®. Mromtep). OOmue 3aKOHOMEPHOCTH (TPaBHIIa) SBOJIOIHH

OK 02
OK 04

JlaGoparopHasi padora Ne7

I'nnotesnr IIPOUCXOXKACHUA )KM3HHU HAa 3€EMIJIC

Tema 3.3.
IIpoucxoxnenue
YeJI0BeKa — AHTPOIOreHe3

OcCHOBHOe coJiepxaHue

Teopernueckoe o0y4yeHue:

AHTpOIOJIOTHS — HayKa O 4YenoBeke. CUCTEMaTHYECKOE MOJIOKEHHUE YeI0BeKa.
CX0ICTBO 4enoBeKa € )KUBOTHBIMU. OTIINYMS YEIOBEKA OT KUBOTHBIX.
[IpsiMoX0KI€HME M KOMIUIEKC CBSI3aHHBIX C HUM NpHU3HAKOB. PazButue
TOJIOBHOI'O MO3ra M BTOPOM CUTHalIbHOU cucTeMbl. COOTHOIIEHUE
OMOJIOTUYECKUX U COLMAIBHBIX (PaKTOPOB B aHTPOIIOTCHE3E

OcHOBHBIE CTaIUM aHTPONIOreHe3a. J|pHoNnNTEKN — IPEAKH YeI0BEKa U
4es0BeKooOpa3HbIX 00e3bsH. [IpoToaHTpon — MpeecTBeHHUK YeIOBeKa.
ApxaHTpoI — ApeBHENIIMN YenoBekK. [laneoanTpor — ApeBHUNYENI0BEK.
HeoanTpon — 4enoBek COBpEMEHHOTO TUIIA. DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA.
Yenoseueckue packl. OCHOBHbIE OOJIBIINE PACKl: €BpOIEONIHAs (eBpa3uiickas),

OK 02
OK 04
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HErpo-aBCTpajouHas (3KBaTOpHalibHas), MOHIOJIOUIHAs (a3UaTCKO-
amepuKaHcKas). BpeMst 1 MecTO BO3HMKHOBEHHMSI YEJIOBEYECKHX
pac. EIMHCTBO uenoBe4ecKux pac

IIpakTuyeckue 3anaTusaNel 1

Bpewms u myTH pacceneHus 4enoBeka Ha miaHeTe. [IpucnocoOieHHOCTh yenoBeka K
pa3HBIM YCIOBUSM cpenbl. Biusiaue reorpaduyeckoii cpeapl Ha MOPGOIIOTHIO U
(hU3HMOJIOTHIO YEJIOBEKa.

Pa3zgen 4. Ikojorusa

16

Tema 4.1. DxojoruyecKue
(akTopbI M Cpeabl KU3HH

OcHoBHOE CoacpKaHue

TeopeTuquKoe oﬁyqelme:

Cpenbl 0OuTaHUS OPraHU3MOB: BOJIHASI, HA36MHO-BO3IYIIIHAS, TOYBCHHAS,
BHyTpHOpraHu3MeHHas. OU3NK0- XUMHUIECKHEe 0COOCHHOCTH CpeJl OOUTaHHS
opraau3MoB. [IpucrocoO6eHNsT OPraHu3MOB K JKU3HH B Pa3HBIX Cpejiax.
[Tonsarue skonormyeckoro ¢akropa. Kimaccudukammsi sK0I0THIECKUX
(daktopos. IIpaBuno munumyma 1O. JInbuxa. 3akoH TosiepaHTHOCTH B.
[endopna

OK 01
OK 07

JlaGoparopHasi padora Ne§

OnTuManbHBIC 3HAYCHHS q)aKTopOB CpE€Abl 1 OKOJIOTrHYCCKasA BaJICHTHOCTb BUI0B.

Tema 4.2. llonyasiuus,
CO00IIEeCTBA,IKOCHCTEMbI

OcCHOBHOe coJiepxaHue

Teopernyeckoe o0yyeHue:

-

DKoJoru4ecKasi XapakTeprucTUKa BUAA U NOMYISAIUUA. DKOJIOTUYECKasi HUIIA
BHJIa. DKOJIOTUYECKUE XapaKTepUCTUKU Momynsauuu. CooOIecTBa U 3KOCUCTEMBI.
buomnienos u ero crpykrypa (B.H. CykaueB). CBsi3u MeXIy OpraHu3MaMH B
ouoneHo3e. CTpYKTYpHbIE KOMIIOHEHTBI 9KOCUCTEMBI: MPOAYLICHTHI,
KOHCYMEHTBI, peAylIeHTbl. KpyroBOpOT BEIIECTB ¥ IOTOK SHEPTHH B IKOCHUCTEME.
Tpoduyeckue ypoBHHU.

AHTPONIOT€HHBIE YKOCUCTEMBI. ArposkocucTeMbl. OTINYHS arpOIKOCUCTEM OT
OHMOTEOIIEHO30B.
Yp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI YpOO3KOCUCTEM

IIpakTnueckoe 3ansaTue Nel2:

BrIsiBIIEHHE TUIIOB B3aMMOICHCTBUSA HOHYHHHI/Iﬁ Pa3HbBIX BUAOB B KOHerTHOI\/’I
OKOCHUCTEMC
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IIpakTnyeckue 3anaTuaNe13:

Tpoduueckue nenu u cetu. OCHOBHBIE TIOKa3aTeNN dKocucTeMbl. briomacca u
MPOIYKIHSL. DKOJIOTMUECKUEeTUpaMuIbl Yuces, OuoMaccel u s3uepruu. [IpaBuio
IIAPAMHU/JIbI SHEPTUH.

Pemrenne npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM I10 MEPEHOCY
BEILIECTBA M DHEPTUU B DKOCHCTEMAX C

COCTaBJIEHUE TPOPHUUECKUX IIeNe U nupaMu]i OMOMacchl U SHEPTUH

Tema 4.3. buocdepa - OCHOBHOe coJepxkaHue 8% 85
riao0ajbHast Teopernueckoe od0yueHue: OK 07
IKOJIOTHYECKASICUCTEMA burocdepa — xuBas obosoyka 3emnn. Passurue npeacrasinennii o bnocdepe B

tpyaax B.W. Bepuanckoro.O6nactu 6uocdeps! u e€ cocras. JKuBoe BeLecTBo

6uocdepsl u ero GyHKIUH

3aKOHOMEPHOCTH cyllecTBOBaHUs Onocdeprl. OcodbeHHOCTH OHMOChephl Kak

r1106anpHOM 3KocucTeMbl. J[MHaMuyeckoe paBHOBecue B Onocdepe. PUTMUUHOCTD

sBieHui B 6uocgepe. KpyroBopoTsl BemecTs u

OMOreOXMMHUYECKHE IUKIbI. [ T100anbHbIe IKOJIOTUYECKUE MPOOIEMbI

COBPEMEHHOCTH M IYTH UX PEIICHUS

JlaGoparopnasi padora Ne 9:

Pemenune npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 337a4 Ha OMpeesieHue

IUIOUIAAM HACAXKACHUN JUIS CHWKEHHS] KOHIICHTpAIMK YTIJIEKUCIIOTO ras3a B

aTMocdepe CBOEro perruoHa MpOoXKUBAHUS
Tema 4.4. Bniusinue OcCHOBHOe coJepxaHue 8% 8%
aHTponoreHHbix¢gakropoB | Teopernueckoe od0ydeHue: OK 04
Ha Onocdepy AHTpOIIOreHHBIC BO3/ICHCTBUS Ha Orochepy. 3arps3HeHHs KaKk BHJI aHTPOIIOTEHHOTO OK 07

BO3JEUCTBUSA (Xumuueckoe, puzuueckoe, 6uoio2uveckKoe, 0omxoobl NPOU3600CMEd u
nompebnenus). AHTPOTIOTEHHBIC BO3ICHCTBHS Ha aTMOochepy. Bo3aeiicTBus Ha
ruapochepy (3aepszrenus u ux ucmouHuKu, UCMOWeEHUs 800).

Bo3szeiictBus Ha mutochepy (deepadayus nouswl, 6030eiicmeue Ha 20pHvle Nopood,
Heopa). AHTPOIIOreHHbIE BO3ACHCTBHS Ha OMOTHYECKHE coobInecTBa (eca u
pacmumenvHble CO0OUeCmad, HCUSBOMHBLL MUD)

IIpogeccrnonaIbHO-OPUEHTHPOBAHHOE COAEPKAHME NPAKTHYECKOT 0
sanaTunal4:

Penienne npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUM MO COXPAaHEHUIO
MPUPOJIHBIX PECYPCOB CBOETO PETMOHA MPOKUBAHUS
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IIpakTnueckoe 3ansaTne Nel5

OTX0/]1bl MPOU3BOJICTBA

Tema 4.5. Baiusauue

OcHoBHOE COoACPKaHUE

ConuajJbHO-

TeopeTuquRoe oﬁyqelme:

N>

JKO0JIOTHYeCKUX (paKkTOpOB
HA 3/10pPOBbeE YeJ0BeKa

3/10poBbe U €ro cocrapistomnire. @akTopspl, MOJIOKUTEIBLHO U OTPULIATEIBHO
BJIMAIOINHUEC HA OpraHu3M quOBeKa.BpeI[HI)IG IMPUBBLIYKU: MOCICACTBUA U
npodunaktuka. [Ipobiema TeXHOreHHBIX BO3JEHCTBHI Ha 3/10pOBbE YeIOBEKa
(SHGKTPOMaFHI/ITHBIG I10J14, OLITOBAast XHUMHUA, M30BITOYHEIE IIyMBI, paauanuga u
T.I.). AanTanus opraHu3Ma uejaoBeka K pakTopam OKpysKarolel cpe/bl.
3aHII/ITHBIC MCXaHU3MBbI OpraHn3Ma 4cCJI0OBCKa.

310poBbE U pabOTOCIIOCOOHOCTD.

IIpakTuyeckue 3ansaTus Nel6:

Co3nanve MHIMBHIyAIbHOW NMAMATKHM 110 OPraHHU3alluy palroOHaIbHOU
(bu3nyecKoil aKTUBHOCTH

IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COAEPKAHME JTA00OPATOPHOIO 3aHATHSA
Nel(

«Bnusiaue abnotndeckux (aKTOpOB Ha yeloBeKa (HU3KUE H
BBICOKHETEMIIEPATYPHI)»
N3yueHre MexaHM3MOB aJanTallii OPraHu3Ma YelIOBeKa K HU3KUM H BHICOKUM
TeMIeparypaM u 0ObsICHEHHUE MOJIyYCHHBIX PEe3yIbTaToB U (hopMyampoBaHHe
BBIBOJIOB (ITMCBMEHHO) C HCIIOJIb30BAaHHEM HAYYHBIX IMOHSTHHA, TECOPUN U 3aKOHOB

OK 02
OK 04
OK 07

IIpodeccnonaILHO-OPUEHTHPOBAHHOE CO/IEPKaAHUE (CoAepKaHUe NMPUKJIATHOTO MOTYJIs1)

Pa3znen 5. buosorusa B ;Ku3Hu

Tema 5.1. buorexnoJiorun

OCHOBHOe coJepxaHue

B/KU3HHU KaXKIA0I'0

Teopernueckoe o0y4yeHue:

N|&~| 00

buoTtexHnonorus kak Hayka U mpou3BOoACTBO. OCHOBHBIE HaMpaBlICHUS
COBpPEMEHHOU OnorexHosioruu. Metoasl 6noTexHoaorun. OOBEKTHI
OMOTEXHOJIOTHH. JTHUKA OMOTEXHOJIOTUYECKUX U TEHETHYECKHX 3KCIIEPUMEHTOB.
[IpaBuna moucka U aHaiM3a OMOAKOJIOTHYECKOW MHMOPMAIMH W3 PAa3IMYHBIX
HCTOYHUKOB (Hay4yHas U y4eOHO-

Hay4yHas TUTEparypa, CpeacTBa MaccoBoil nHpopmaluu, cetb HTEpHET U

Apyrue)

IIpodeccnoHabLHO-OPHEHTHPOBAHHOE COEPKAHUE MPAKTHYECKOT0 3aHITHUSI
Nel7:

OK 01
OK 02
OK 04
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Hayunble noctukeHus B 00JIaCTH T€HETUYECKUX OMOTEXHOJOTHI, KIETOYHON
UHXEHEPUH, MUILEBBIX OMOTEXHOJIOTHH.

Tema 5.2. buorexnosorun | OCHOBHOE coJlepkaHue 4 8% 85
BIIPOMBIILIEHHOCTH IIpakTnyeckue 3ansaTus Nel8: 2 OK 04
Pa3BuTHe npoMbIIITIEHHON OMOTEXHOJIOTUHN U €€ IPUMEHEHUE B )KU3HU
YeJI0BEKa, MOUCK M aHAIW3 UHPOPMAIMU U3 Pa3IUYHbIX UCTOYHUKOB
(mayuynasi u ydeOHO-Hay4YHas JIUTEpaTypa, CPeACTBA MacCOBOM MH(POPMAIINUH,
ceTb IHTEpHET U ipyrue)
Keiicbl Ha aHanu3 uHGOpPMAMU O Pa3BUTUU MPOMBIIUIEHHOW OMOTEXHOJOTUH (IO
rpymmam)
Ipakruueckoe 3ansrue Nel9 2
3amura keiica: [IpencraBnenue pe3ynbTaToB pelieHus: KeHCoB (BBICTYIUIEHHUE C
MIPE3CHTAIIHECH )
3auyer 4
Bcero 72
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3. YCJIOBUS PEAJIM3AIIMA YYEBHON NV CHUILIAHBI

3.1. MarepunajibHO-TeXHHYeCKoOe o0ecnevyeHne

Jns  peanuzauuu  TpOrpamMMbl  0011€00pa30BaTEIbHONW — JUCIUIUIMHBI  UMEETCS
CIIeqyIollMe CHelualbHble MoMenleHus: kabuHer «buosiorun». IlpaBoBoe obecneueHue
poheccHOHATbHON IS TEILHOCTH.

[Tomenienune KaOuHeTa COOTBETCTBYET TpeOOBaHUAM CanuTapHo-

snuaeMuoiorndeckux mnpaswi u HopMmatuBoB (CanlluH 2.4.2 N2 178-02): ocHamieHo
TUMOBBIM 00OpYJOBaHMEM, B TOM 4HCIE CHEIHATU3UPOBAHHOM y4yeOHOW MeOenbio |
cpeacTBaMu OOy4eHHs, HEOOXOIUMBIMHM ISl BBINOJIHEHUS TPeOOBAaHUH K YpPOBHIO
MOJrOTOBKH O0YyYaIOIUXCS.

OGopynoBanue y4eOHOro KabuHeTa:
® TI0CaJOYHBIE MECTA MO KOJIMYECTBY OOyUarOIINXCS,
e paboyee MECTO MpernoaBaTes;
® KOMIUIEKT y4eOHO-HarJIsAHbIX TOCOOMIA;
® KOMIUIEKT 3JICKTPOHHBIX BHIEOMATEPUAIIOB;
® 3aJaHWs IS KOHTPOJIBHBIX padoT;
e npodeccuoHaNbHO OPUEHTHUPOBAHHbBIE 3aaHNUS;

e MaTrepHalbl 3a4eTa.
Texnuuyeckue cpeacTBa o0y4eHus:
® [IEPCOHAIBHBIA KOMIBIOTED C JIUIEH3MOHHBIM MPOTrPaMMHBIM O00ECTIeUeHUEM;

® TIPOEKTOP C IKPAHOM.

3.2. UndopmannonHoe obecriedeHUe peaau3anum NporpamMmmbl

Jlisa peanuszanyu mporpamMMmbl OMONIHOTEUHBINH (GOHI 00pa30BaTENIbLHON OpraHu3aluu
OCHAIIEH MEeYaTHBIMU U 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMU U UH()OPMALIMOHHBIMU pecypcamu,
pexomenoBanHbIME @YMO, 1151 HCI0JIb30BaHUS B 00pa30BaTEIBHOM IMpOIIecce.

3.2.1. OcHOBHBIE NTeYaTHbIEC U3AHUS:

1. bensieB /. K. buonorus. 10 knacc: y4e6. mns o0meoOpazoBaTenbHBIX OpraHU3aIlHiA:
6azoBeiii ypoBenb / [[I.K. benses, I'M. Hdpimmmn, JIL.LH. Kysnenosa u ap.]; nmon pea. 1.K.
bensera u I'.M. JIpimmuna. — 3-¢ u3a. — M.: [Ipocsemenne, 2020. — 223c.

2. benses /1. K. buonorus. 11 xnacc: yue0. mst oOuieoOpa3oBat. opranusanuii: 6a3oBblit
ypoBens / [[.K. benses, I'"M. Hpmmmun, JIL.H. Ky3nenosa u ap.]; mox pen. [.K. bensesa u
I''"M. Jpmmmmmna. — 3-e uza. — M.: Ipocsemenue, 2020.

3.2.2. OCHOBHBIE 3JIeKTPOHHbIC U3IAHUS

3.bensies JI.K. buonorus : yuebnuk mist CIIO / JL.H. Apmvmun — CapatoB, Mocksa :
[IpodobpazoBanue, Aii [Tu Ap Menua, 2020. — 375 c¢. — ISBN 978-5-4488-0901-9, 978-5-
4497-0739-0. — TekcrT : A5eKTpOHHBIHN // DNEeKTpOHHBIN pecypc HuppoBoil 00pazoBaTeIbLHON
cpeasl CIIO PROFoOGpa3zoBanue : [caiitr]. — URL: https://profspo.ru/books/98514 (nata
oOpamienus: 06.04.2023). — Pexxum goctymna: s aBTOPU3HP. MOJIb30BaTeNeH.
OBbC «Hayunas snextponnas 6ubnmuoreka eLIBRARY» (http://elibrary.ru/defaultx.asp)
24
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ObC «Akanemus» (http://www.academia-moscow.ru/elibrary/)

3.2.3. /lonoJHUTEIbHbIE€ HCTOYHUKH:
4. 3axapos B.b., MamontoB C.I'., Conun H.U. O6mas 6uonorus 10 xmacc.
[Mpoduneheiii yposens. U.1/ [Tox pen. npod. B.b. 3axaposa. — M.: [Ilpoda, 2021.
5. 3axapos B.b., Mamonros C.I'., Connn H.1. O6mas 6uonorus 11 kmacc.  [IpodunbHerii
ypoBeHnb. U.2/ TTox pen. nmpod. B.b. 3axaposa. — M.: JIpoda, 2020.
6. buonorus [DnexTponHsIii pecypc] : yaeOnuk u npaktukym s CIIO / pen. B. H. Speiruna. -
2-e u3n. - Mockaa : FOpaiir, 2019. - 378 c.
7. T'enetuxa [DnekTpoHHBIN pecypc]: exemec. xkypH. / PAH. - DnexkTpoHHbIN XypHal. — M.:
Hayxka. 16
8. [Ipupona u uenoBek. CBET: exeMec. Hayd.- MOMYJ. WI. XKypH. JJs HapoJ. uyreHus. - M.: [O.
.|
9. Ycnexu coBpeMenHoi Ouonoruu / PAH. - M.: Hayka.
10. DkonOTHs ¥ XKU3HB: HAY4. - TOMYJISIp. U 00pa3oB. xypH. - M.: AHO "Xypnan "Dxonorus u
KHU3HB"
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4. KOHTPOJIb 1 OLEHKA PE3YJbBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOUIUCIIUILIVHBI
KoHTpones M oleHKa pe3yabTaTOB OCBOCHHUS O00IIe00pa30BaTeNbHON JUCIUILTMHBI
PaCKpBIBAIOTCS Yepe3 TUCIHILIMHAPHBIE Pe3yJIbTaThl, HalpaBJIeHHbIE HA (OPMHUpPOBaHUE OOIINX U
npoheccHOHATBFHBIX KOMIIETSHIINH 110 pa3ziesaM U TeMaM COAEp KaHusl yueOHOTO MaTepuara.

Ooman Pa3zpen/Tema THun oneHoOYHBIX
KOMIIETEH U MeponpusITHii
Paznen 1. Knerka — KontponwsHas pabora
CTPYKTypHO- “MoneKysIpHBIA YPOBEHB
byHKUMOHANIbHAS eIMHULA OpraHHU3aIMU )KUBOTO”
sKHBOTI0
OK 02 Tema Nel.1. buonorus 3anonHeHyue TaONUIBI €
KaK HayKa ONMCaHNEM METO/IOB
MHUKPOCKOIUPOBAHUSI C HX
JIOCTOMHCTBAMU 51
HEIOCTATKAMH.

3anmonuenue Tabimmubl «Bxiang
YUYEHBIX B Pa3BUTHE OMOJIOTHI»

OK 02 Tema Nel.2. 3amnonHeHue cpaBHUTEIHHON
OO6mrast XxapaKTepPUCTHKA TaOIUITHI CXOJCTBA U PA3THINH
KN3HU JKHBOI'O 1 HE )KUBOI'O

OK 01 Tema Nel.3. Buonoruueckun DpoHTATBHBIN OIIPOC

OK 02 BaYKHBIC XUMUYCCKUE [MoaroroBka yCTHBIX COOOIIEHUH C

OK 04 COCZIMHEHMS npe3eHTanuen

Brinonnenue u 3amura
nmabopaTOpHBIX PaboT:
«Omnpenenenne Butamuda C B
MPOAYKTaX MUTAHUS,
«'mapodunsHO-THAPOGH OOHEBIE
CBOMCTBA JIUITHIOBY

OK 01 Tema Nel.4. OnenuBaemasi AUCKYCCHsI 110 BOIIPOCAM
OK 02 CtpykTypHO-() yHKITHOHATEHAS JICKIIMH
OK 04 OpraHu3aIys KJIETOK Pa3paboTka MEHTaIbHOMN KapThl IO

KJacCU(UKAIMN KIETOK ¥ HX
CTPOCHHIO Ha TIPO-
SYKapHOTUIECKUX U TI0 [[apCTBaM B
MUHHM TPyTIax

Brinonnenue u 3amura
nmabopaTOpPHBIX padoT:

«CTpoeHHe KIETKH (pacTeHus,
JKUBOTHEIE, TPUOBI) U KJIETOYHBIE
BKJTFOUCHHS (Kpaxmal, KapOTUHOU/IBI,
XJIOPOIUTACTBI, XPOMOITIACTBI)»,
«[IpoHHIIaeMOCTh MEMOPaHBI
(TuTa3MoOITH3, JIETUTa3MOITU3 )»

OK 01 Tema Nel.5. ®poHTaTBHBIN

OK 02 CtpyKTypHO- onpoc
($yHKUMOHATBHBIE (PaKTOPHI Paspabotka
HACJICICTBEHHOCTH riioccapust

Pemenne 3a1a4 Ha OpCACICHNUC
MOCJICAO0BATCIIbBHOCTU HYKJICOTU/I0B

OK 01 Tema Nel.6. ®poHTaNIBHBIN OITPOC
OK 02 IIpoueccsl MATpUYHOTO CUHTE3A Tect «lIpomeccsl MATpHYHOTO
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cuHTe3a» Perienue 3a1ad Ha
ONpE/ICNICHN e MTOCIICA0BATEIBHOCTH
AMHHOKHCIIOT B MOJIEKYJIe OelKa
Pemenne 3agau Ha onpenencHue
HOCIIeIOBATEIbHOCTH aMUHOKHCIIOT B
MoJIeKyIe Oenka B ciydae U3MEHEHUs
MOCJIEAOBATEIBHOCTH HYKICOTHAOB
JIHK

OK 02 Tema Nel.7. DpoHTATBHBIN OIIPOC
OK 04 Hexnerounsie Gopmbl )KU3HA [ToaroroBka ycTHBIX COOOIIEHUH €
npe3eHTanueit (BUpyCHbIC U
OaktepuanbHbie 3a0oneBanus. O0mme
MIPUHIIATIBI UCIIOb30BAHUS
JICKApCTBEHHBIX BEILECTB.
Oco6eHHOCTH TPUMEHEHUS
AHTUOMOTHKOB)
OK 02 Tema Nel.8. DpOoHTAIBHBIH O1POC
OOMeH BeIIecTB U MPEeBpaIcHAE 3amoHEeHNE CPaBHUTEILHON TaOIHIThI
SHEPIHH B KIIETKE XapaKTEPUCTHUK TUIIOB OOMEHa
BEIIIECTB
OK 02 Tema Nel.9. OO6cy-x1eHue 1Mo BOpocam JIEKITUU
OK 04 JKn3HEeHHBIH HUKIT KIIETKU. Pa3zpaboTka JeHTH BpeMeH!
Murto3. Meiio3 JKM3HEHHOT'0 [TUKJIa
Pazgen 2. Ctpoenue u KonTponenas padora “Ctpoenne n
¢yHKIUM oprann3mMa GbyHKIMK opraHu3ma’
OK 02 Tema Ne2.1. Ctpoerue OnennBaeMasi TUCKYCCHUS
OK 04 OpraHu3Ma Pa3zpaboTka MeHTaTbHON KapThl
TKaHEH, OPraHOB U CHCTEM OPTaHOB
OpraHu3MoB (pacTeHus, KHUBOTHBIE,
YEJIOBEK) ¢ KPaTKOMH
XapaKTePUCTUKON UX (PyHKIIHH
ITonroroBka u mpencTaBieHne
YCTHBIX COOOIIEHHH C
Mpe3eHTanue (MMMyHHUTET,
WH(EKITNOHHBIE 3a00IeBaHMUS,
SIUIEMUH, BaKIFHAIINS)
OK 02 Tema Ne2.2. DpOoHTAIBHBIH O1POC
DopMbI Pa3MHOKEHHS 3anonHeHue TabIuLbl ¢
OpraHu3MOB KpaTKOH
XapaKTePUCTUKOHN U IIpuMepamMu Gpopm
Pa3MHOXKEHHs OpTaHI3MOB
OK 02 Tema No2.3. Pa3pabotka neHThI BpeMeHH C
OK 04 OHTOreHe3 JKHBOTHBIX U XapaKTEPUCTUKON 3TANoB
YenoBeKa OHTOTEHEe3a OTAENBHON TPYTIIOH
JKUBOTHBIX U YelIOBEKa 110
MUKPOTPYIIIIaM
Tect/onpoc
OK 02 Tema Ne2.4. CocrapieHue )KU3HEHHBIX [IUKIIOB
OK 04 OnTOreHnes pacreHui pacTeHuii o oraenam (MOXOBHIHEIE,
XBOII[EBUHBIE,
ManOPOTHUKOBUIHBIE,
TOJIOCEMEHHBIE, ITOKPHITOCEMEHHBIE)
OK 02 Tema Ne2.5. OcHoBHble ToHsTHA | Pa3pabotka rimoccapust Tect
TCHETUKU
OK 02 Tema No2.6. DpoHTaTIBHBIN 0IpoC
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OK 04

3aKOHOMEPHOCTU
HACJICOBAHUS

Tect no Bompocam

JIekuuu Pemenue 3aga4

Ha ONpPENEIICHUE

BEPOSATHOCTH

BO3HHUKHOBCHUS
HACJICACTBCHHBIX HpI/I3HaKOB HpI/I
MOHO-, JT1-, IOJIUTUOPUIHOM H
AHAJIM3UPYIOIIEM CKPEILIMBAHUU,
COCTaBJICHUE I'CHOTUITHUCCKUX
CXEM CKpEILlIMBaHHUS

OK 01
OK 02

Tema No2.7.
B3aumopeiictBue reHoB

Tect

Pazpabotka rioccapus

Pemienue 3aa4 Ha onpeeneHue
BEPOATHOCTU BOZHUKHOBCHUSA
HACJICACTBCHHBIX ITPU3HAKOB IIpHU
Pa3JIMYHBIX THUIIAX BSaHMOHeﬁCTBHH
T€HOB, COCTaBJICHUE
TCHOTHUIINYECCKUX CXEM
CKpeIMBaHUA

OK 01
OK 02

Tema No2.8.
CuenjgeHHoe HaclIeJ0BaHNE
MIPU3HAKOB

Tect

Paspabotka rimoccapus

Peuienue 3aayd Ha onpeneneHue
BEPOATHOCTU BOZHUKHOBCHUSA
HACJIEICTBEHHBIX [IPU3HAKOB IIpU
CLICIUICHHOM HacCJEeI0BaHUH,
COCTABJICHUE I'€HOTUIINYECKUX CXEM
CKpELIMBaHUS

OK 01
OK 02

Tema No2.9.
I'eneruka mona

Tect

Pazpabotka ritoccapus

Pemenne 3amau Ha onpezeneHme
BEPOSTHOCTH BOSHUKHOBEHUS
HACJIEZICTBEHHBIX IPU3HAKOB,
CIETIEHHBIX C TI0JIOM, COCTAaBJIEHUE
TEHOTHUITHYECKUX CXEM CKpEIINBaHUS

OK 01
OK 02

Tema Ne2.10.
I'enernka denoBeka

Tect

PazpaboTka rimoccapus

Pemenne 3amau Ha onpeseneHe
BEPOSTHOCTH BOSHUKHOBEHUS
HACJIEZICTBEHHBIX TPU3HAKOB,
WCTIOJB3YS METO/BI TeHETUKU
YeJI0BEKA, COCTABJIEHUE
TEHOTHUITMYECKUX CXEM CKpEINBaHUS
IToaroroBka yCTHBIX COOOIIEHUH C
TIpEe3eHTaIMeN O HACIENCTBEHHBIX
3a00JIEBaHUAX Y€EIOBEKA

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTHU
U3MEHYUBOCTHU

Tect

Pemmenne 3aaq Ha onpeeNeHre TUTIA
MyTally OpyU nepeaade
HACJIEICTBEHHBIX MPU3HAKOB,
COCTaBJICHHE TEHOTHITHYECKUX CXEM
CKpEIIMBaHUS

OK 01

Tema No2.12. Cenexnus
OpraHu3MOB

Tect
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OK 02 Paspabotka rimoccapus Pernenue 3aaau
Ha ompe/esieHHe BO3MOXKHOTO
BO3SHMKHOBEHHS HACIIEICTBEHHBIX
MPU3HAKOB I10 CENIEKIINH, COCTaBIICHNE
TFCHOTUITNMYCCKUX CXEM CKPCIIMBAHUA
Paznen 3. Teopus 3BoJIIonNU KontponwsHas pabora
“Teopernueckue
aCIIEKTHI BOJIIOLMH KU3HU Ha 3emie”
OK 02 Tema 3.1. DpoHTATBHBIN OIIPOC
OK 04 HUcropus 3BomoninoHHoro yueHust | PaspaOoTka JIeHThI BpeMEHH pa3BUTHS
9BOJIIOIIMOHHOTO YYCHUS
OK 02 Tema 3.2. ®pOHTATBHBIN OITPOC
MukposBosmoLs Pa3paboTka rimoccapusi TEPMHUHOB
OK 02 Tema 3.3. OneHnBaeMasi TUCKYCCHUS
MakposBosronust Pa3pabotka rioccapus
TCPMHUHOB
OK 02 Tema 3.4. DpoHTATBHBIN OIIPOC
OK 04 Bo3HukHOBeHuE U pa3BUTHE IToaroroBka u npeacTaBiacHUE
JKU3HH Ha 3emiie YCTHOT'O COOOIIEHHS U JIHTHI
BPEMECHU BOZHUKHOBCHUSA U
Ppa3BUTUA )KUBOTHOI'O U
PacTUTECIIBHOI'O MHpa
OK 02 Tema 3.5. DpoHTATBHBIN OIIPOC
OK 04 IIpoucxoxeHue yenoBeka — PazpaboTka jJeHT BpeMeH! U
AHTPOIIOT€HE3 MEHTaJFHBIX KapT Ha BHIOOD:
“IBOJTIONHS COBPEMEHHOT'O YeI0BeKa”,
“Bpems u IyTH paccelieHHs YeIoBeKa
o miadere”, “BiausHue
reorpauyeckoi cpeapl Ha
MOPGOJIOrHIO U (PHU3UOIOTHEO
gerroBeka”, “UemoBeueckue pacel”,
00CyXIeHne
Pazngen 4. DxoJjiorus Kontpoabnasi padora
“TeopeTnuecKue
aCNeKThl IK0JIOrun”
OK 01 Tema 4.1. TecT mo skoormaeckuM GakTopam u
OK 07 Okonoruyeckue GakTopsl U cpenam >KU3HU OPraHU3MOB
CpeIbl JKU3HM.
OK 01 Tema 4.2. CocraBiieHne cxeM KpyroBopora
OK 02 [omymsiums, coobmiecTsa, BELIECTB, UCIOJb3YSI MATEPUAIIBI
OK 07 9KOCHCTEMBI TIEKITAH
Pemmenne mpakTHKO-OpHEHTHPOBAHHBIX
pacUeTHBIX 33/IaHUH 110 TIEPEHOCY
BEIIECTBA U DHEPTUU B DKOCHUCTEMAX C
COCTaBJIEHHE TPOPUIECKUX TIeTIei u
UpaMu]] OMOMAaCChl U YIHEPTUU
OK 01 Tema 4.3. OueHuBaemas
OK 02 buocdepa - rimobansHas nuckyccust Tect
OK 07 JKOJIOTHYECKast CUCTEMa Pemenne mpakTHKO-OpHEHTUPOBAHHBIX

pacueTHBIX 3a/1a4 Ha ONpe/eTcHNE
TUTIONIAIN HACAKICHUH [T CHIDKCHUS
KOHIICHTPAIMU YTJICKHCIOro ra3a B
aTMoc(epe CBOero pernoHa
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IMPOXXUBAHUA

OK 01
OK 02
OK 04
OK 07

Tema 4.4. Bnusuue
AHTPOIOTreHHBIX ()aKTOPOB Ha

ouochepy

Tect Pemenue npakruxo-
OpPUEHTHUPOBAHHBIX PACUETHBIX
3aJJaHUM 110 COXPAHEHUIO IPUPOIHBIX
PECYPCOB CBOErO PErMOHA
IIPOKUBAHMS

OK 02
OK 04
OK 07

Tema 4.5.

Bnusianue conuaibHo-
3KOJIOTMYECKHUX (haKTOPOB Ha
3710pOBbE YEIOBEKA

OnenuBaemasi TUCKYCCHUS
BEINONHEHUS TPaKTHYECKHIX
3amanuii: “OnpenencHue

CYyTOYHOIO palioHa MUTAHUS,
“Co3nanne UHIUBUYaTbHON MaMSITKA
10 OPraHu3alUy PalHOHAIbHON
(hu3nYeCKON aKTUBHOCTH
BrimonHenne nabopatopHoi paboThI
Ha BBIOOP:

"YMcTBEeHHAS

paborocmocobHOCTR", "BiusiHue
abuotrnveckux (hakTOpoB HA
YeJioBeKa (HU3KHUE U BHICOKHE
TemMrepaTypsl)"

*TIpodpeccnoHaNbHO-
OPUEHTHPOBAHHO COJEpPKaHHe
Pa3zgen 5. buosiorus B :KM3HH

3ammTa Kelica: MpeacTaBICHNE
pEe3YyIbTATOB PELIEHUS KEWCOB
(BBICTYIIJIEHHE C MPE3EHTAIHEN )

OK 01
OK 02

OK 04
I1K 6.2
IK 6.3

NnK6.4

*Tema 5.2.4.
IIpomblnuieHHas
OHMOTEXHOIOr s

BrinonHenue kelica Ha aHaIU3
uH(OpPMAIUK O PA3BUTHH
MIPOMBITIIEHHON OMOTEXHOIOTHH (110
TpyIIam), IPEACTaBICHHE
pEe3yIAbTATOB PELIECHUS KEWCOB

Pa3zgen 6. Buoskosornueckune
HCCaeI0BaAHUS

IIpencraBienue pe3yabTaToB
BEITIOJTHEHUS y4eOHO-
HCCIIEZIOBATEIIbCKUX MPOEKTOB
(BBICTYIIJICHHE C TIpE3EHTAaITe)

OK 01
OK 02
OK 04
OK 07

Tema 6.1. OcHOBHEIE
METOIbI
OHOYKOJIOrHICCKHIX
HCCICA0BaHUN

Brimonaenne mabopaTopHBIX paboT Ha
BBIOOp B MUHHUTPYIITIaX:
1. BnusHue TeMmepaTyphl Ha
pocra u
(hU3HOIOTUIECKYIO
AKTHBHOCTB JIPOJKOKEBBIX
KJIETOK
2. BiusHUE YIIeBOJOB Ha
pocra "
(hU3HOIOTHIECKYIO
aKTHBHOCTB
JPOXIKEBBIX KIIETOK
3. CoueraHHOE BIIMSAHUE
TeMIEepaTyphl U YIIeBOIOB HA
pocta 1 (PU3HOJIOTUIECKYIO
AKTHBHOCTB JIPOYOKEBBIX KIETOK

OK 01
OK 02
OK 04
OK 07

Tema 6.2
Bbuoskonornueckuit
SKCIIEPUMEHT

Beinonnenue yue6HoO-

WCCIIEZIOBATEIIbCKOTO TIPOEKTA Ha

BEIOOD:

1. Ouenka kauecTpa
aTMoc(hepHOro Bo3ayxa

2. OueHKa Ka4ecTBa NOYB
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METOJIOM
(uTOTECTUPOBAHHUS

3. OueHka Ka4ecTBa BOJ
MOBEPXHOCTHBIX BOJIOEMOB 10
OPraHOJICTITUYCCKUM U
(hU3UKO-XUMUYECKUM
CBOMCTBaM

4. Bmusnue I[TAB na pocr u
pa3BHUTHE CEMSH BBICIIUX
pacTeHuit

5. BumsHue CONEBOro 3arps3HeHust
Ha POCT U Pa3BUTHUE CEMSIH
BBICHIMX PACTEHUU

OK 01
OK 02
OK 04
OK 07

BBIHO.HHGHI/Ie 3K3aMCHAIIMOHHBIX
3aJlaHuN
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