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Pabouas nporpamma yueOHo#l aucumminHbl «OYJ(.13 Buonorus» nnas oOywarommxcs
criennanbHocTH 44.02.02 IlpenomaBaHne B HaYaJIbHBIX KJIAcCaX COCTABJIEHA HA OCHOBAHUH
benepaabHOTrO TOCYIapCTBEHHOr0 00pa30BaTENbHOIO CTaHIAPTA CPETHETO MpodeccuoHaIbHOro
obpasoBanus, cneruaibHocTH 44.02.02 IlpenonaBanue B HaYalbHBIX KiIaccaX, YTBEPKISHHOTO
nmpukazoMm MunucrepctBa mnpocsenienus Poccmiickonn ®enepanmu ot 17.08.2022 Ne 742,
C YYETOM OCHOBHOW 00pa3oBaTeNbHOM MporpaMmsbl, (eAepagbHOr0 TOCyJapCTBEHHOTO
00pa30BaTENIbHOTO CTaHAapTa CpeAHero oOuero o0pa3oBaHUs, YTBEP)KICHHOTO IPUKA30M
MunuctepctBa obpasoBanusi U Hayku Poccuiickoit ®@enepanuu ot 17 masg 2012 r. Ne 413, u
MoJIOKeHU  (efiepanbHoil  00pa3oBaTeNbHOM MPOrpaMMbl  CpelHero oOiero oOpa3oBaHUs,
YTBEPKIACHHOM MpPUKa30oM MUHHUCTEpCTBA MPOCBEIICHUSA Poccuiickonn @enepanuu  OT
18.05.2023 1. Ne 371.

PaGouas mporpamma paccMoTpeHa u ogo0peHa

Ha 3aceJaHuM ITUKIOBOM KoMuccuu «ba3oBbie U COIMATbHO-TYMaHUTAPHBIC AUCITUTUINHBD)
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1. OBIIASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBI YYEBHOI
JTUCHMUIIUHBI «OY1.13 BUOJIOTUST»

1.1. MecTo 1MCHUIUVIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl

Pabouas mporpamma yueOnor auctuiuinabel «OY]1.13 buonorusi» sBisieTcss 4acTbio
o0mieo0pa3oBaTeIbHOrO  IMKJIa 00pa3oBaTeNbHOW MPOTpaMMbl B COOTBETCTBUU  C
(benepanbHBIM TOCYAapPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM 10 crienunanbHocTu 44.02.02
[IpenogaBanue B HayalbHBIX Kjlaccax OYHOM (OPMBI, YTBEPKACHHBIM MPHUKA30M
MunucrtepctBa npocsemieHus: Poccuiickoit @enepanuu ot 17.08 2022 r. No 742.

1.2. Hean 1 miiaHupyemble pe3yabTAaThbl OCBOCHHUS YUeOHOW TUCIUTIINHbBI

1.2.1. leau y4eOHOM JUCUMIIIIMHBI

@dopMUpOBAaHUE Yy CTYIEHTOB TMPEJACTABICHHE O CTPYKTYPHO-QYHKIIMOHATBHON
OpraHU3alliy XUBBIX CHCTEM pa3HOT0 paHra KaK OCHOBBI MPUHSITHUS PEIICHUN B OTHOIICHUU
00BEKTOB )KUBOU MPUPOIBI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

1.2.2. IlnanupyeMble pe3yJbTaThl OCBOEHHUS] Y4eOHOM JUCUMILIMHBI B COOTBETCTBUM
¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HavyeHHe TUCIUIUTMHA uMeeT ripu popmupoBanuu u pazsutuu OK 01, OK 02, OK
04, OK 07.

Kon u IInanupyemMble pe3ybTaThbl OCBOCHHS JHCHUIIIHHBI
HAaUMeHOBaHHe
(l)OpMI/IpyeMblUX Oo0uue JAucuunimHapHblie (IpeaMeTHbIE)
KOMIIeTeHIHit
OK 01. BeiOupats | B gacTu Tpya0BOro BOCIIUTAHUSI: -chopMHUpPOBATH 3HAHUS O MECTE U POJIU
CMOCOOBI PEHICHUsI | -TOTOBHOCTH K TPYy, OCO3HaHHE OMOJIOTUH B CUCTEME HAyYHOI'O 3HAHMS,
3aja4 LIEHHOCTH MacTepCTBa, TPY10JII00HE; (YHKIIMOHATIBHOW IPaMOTHOCTH
npo(eCCUOHATIBHO | -TOTOBHOCTb K aKTUBHOM JIEATEIBHOCTU | YeNlOBeKa, JJIsl PELICHUs )KU3HEHHBIX
1 IeSTENbHOCTH TEXHOJIOTHYECKOM ¥ COLMAIBbHON npo6iem; copMupoBaTh YMEHHUS
NPUMEHUTEIBHO K | HaIlPaBJICHHOCTH, CIIOCOOHOCTb pacKpbIBaTh COAEPIKAHUE
pa3IMYHbIM WHULMUPOBATh, IJIAHUPOBATh U OCHOBOIOJIAraloux ONOJIOTHYECKUX
KOHTEKCTaM CaMOCTOSITEJIEHO BBIIIOJIHATH TAKYHO TEPMHUHOB U TIOHATUI: )KU3Hb, KJIETKA,
NeSITENIbHOCTD; TKaHb, OpraH ,0praHu3M, BU/I,
-MHTEPEC K pa3INuHbIM chepam HOMYJISALMS, YKOCUCTEMA, OUOIIEHO3,
npodeccnoHanIbHOM e TeIbHOCTH, 6uocgepa, MeTaboa3M, (0OMEH
OBnazneHne yHUBEpCAIbHBIMU BELIECTB U IIPEBPALICHUE SHEPTUN),
y4eOHBIMU [TO3HABATEIbHBIMU roMeocTas (caMoperyJsius),
NeHCTBUSAMMU: O6unocuHTe3 OenKa, CTpyKTypHas
a) 6a30BbIe JOTMUYECKUE ICHCTBUSA: OpraHM3alMs )KUBBIX CUCTEM,
-CaMOCTOATEIbHO (HOPMYITHPOBATH U JUCKPETHOCTh, CAMOPETYJISIHS,
aKTyaJIU3HpoBaTh NpodIeMy, CaMOBOCITPOU3BEICHNE (PENPOAYKIINS),
paccMaTpuBaTh €€ BCECTOPOHHE; HACJIEICTBEHHOCTh, U3MEHYUBOCTb,
-yCTaHaBJIMBATh CYIIECTBEHHBIN 9HEPro3aBUCUMOCTD, POCT U Pa3BUTHE,
MPU3HAK WIM OCHOBAHHUS IS yYpOBHEBAsi OpraHU3aIlus;
CpaBHEHMSI, KJIacCu(UKALUHN U c(OPMHPOBAHHOCTb YMEHUS
000011eHNS; PacKpbIBaTh COJIEpIKaHNE
-OIIPENENATh L€ IEATENbHOCTH, OCHOBOIIOJIAral0NIMX OMOJIOTHUECKUX
3aJlaBaTh MapaMeTpbl U KPUTEPUH UX TEOpUH U TUIIOTE3; KIETOYHOM,
JOCTUKEHHUS; XPOMOCOMHOM, MyTalluOHHOM,
-BBIABIIATH 3aKOHOMEPHOCTH U 9BOJIIOLIMOHHOM, TPOUCXO0XKICHUS




MPOTHBOPEYUS B paCCMaTPHUBAEMBIX
SIBJICHUSIX

-BHOCUTH KOPPEKTHUBHI B ICSITCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LIEJISIM, OTICHUBATh PUCKHU MTOCIICICTBHI
JIEATEIIbHOCTH;

-pa3BUBaTh KPEAaTUBHOE MBIIIJICHUE TTPH
pEIIeHNH KU3HEHHBIX MPOOIeM

0) 6a30BbBIE UCCIIEIOBATEIIbCKUE
JICUCTBUS:

-BJIaJICTh HaBBIKAMHU y4eOHO-
HCCIIEA0BATEIBCKON U IIPOEKTHON
NESATEILHOCTH, HABBIKAMU Pa3pEIICHHS
mpooem;

-BBISIBJISATH TPUYMHHO-CJICICTBEHHBIC
CBSI3M U aKTyaJIM3UPOBATh 3a/1a4y,
BBIIBUTATh TUIIOTE3Y €€ PeleHus,
HaXOJUTh ApTYMEHTBI JJIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUI,
3aJ1aBaTh MapaMeTPbl U KPUTCPUHU
penieHus;

-aHAJIM3UPOBATH IMOTYICHHBIE B XOJIC
pelIeHus 3a1aui Pe3yIbTaThl,
KPUTHUYECKH OICHUBATh HX
JIOCTOBEPHOCTH, IPOrHO3UPOBATH
M3MCHCHHE B HOBBIX YCIIOBHSX;

-yMETh TIEPEHOCHUTH 3HAHHUSI B
MO3HABATENIBHYIO U TPAKTHUUYECKYIO
00J1aCTH KU3HEACITSIHEHOCTH,

-yMETh UHTETPUPOBAThH 3HAHUS U3
Pa3HbIX IPEIMETHBIX 00JIacTeil;
-BBIJIBUTATh HOBBIEC UJIEH, IPEAIAraTh
OPUTHHAIILHBIC TTOIXO/IBI U PEIICHHUS;
-CIIOCOOHOCTh UX UCITOJIb30BaHUS B
IM03HABATEILHON U COIMAILHON
MIPaKTUKE

KU3HH U YeJI0BEKa; CPOPMHUPOBAHHOCTH
YMEHHUSI PaCKphIBATh
OCHOBOITOJIATAIOIIHE OHOJIOTUICCKHE
3aKOHBI W 3aKOHOMEPHOCTH
(I''Mennens, T.Moprana, H. U.
Basuosa, O.I'ekkens, @.Mrosepa,
K.bapa,), rpaHuIIbl X TPUMEHUMOCTH K
KUBBIM CHCTEMAaM;

[TpuoOperenust orbiTa MPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO
TIO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTHU:
HaOJII0/ICHUE U OMTMCAHHE KUBBIX
CHCTEM, MPOIECCOB U SBJICHHIA;
OpTraHHU3aINH U TPOBEICHUS
OHMOJIOTMYECKOTO SKCIIEPUMEHTA,
BBIJIBIDKEHUS THITOTE3, BHISBIICHUE
3aBHCUMOCTH MEXJy UCCIICyEMbIMU
BEJIMYMHAMU, OOBSICHCHHS ITOJTYICHHBIX
pe3ysbTaToB U (OPMYITHPOBAHUS
BBIBOJIOB C HCITOJIb30BAHMEM HAYyUHBIX
HOHSTHH, TEOPHIA U 3aKOHOB;
CpopMHUpPOBAaHHOCTH YMEHHUS BBIICIATD
CYIIECTBEHHbIC PU3HAKU BUPYCOB,
KJICTOK IPOKAPHUOT B SYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX
OpPTaHU3MOB, BUJIOB, OMOTEOIICHO30B U
9KOCUCTEM; OCOOEHHOCTH TIPOIIECCOB
oOMeHa BEIIeCTB U PeBpaIleHHe
SHEPTUH B KJIETKE, OTOCUHTE3A,
TUIACTUYECKOTO U YHEPTETHUECKOTO
oOMeHa, XeMOCHHTE3a, MET03a, Mel03a,
OILIIOJIOTBOPEHUS, Pa3BUTHS U
Pa3MHOKCHHUS, WHINBUIYATEHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3a) ,
00pBOBI 3a CYIIIECTBOBAHMUE,
€CTECTBEHHOT'0 0TOOpa,
BU100pa30BaHus, IPUCIOCOOIEHHOCTH
OpPTaHU3MOB K Cpefie OOUTaHuUs,
BITUSTHUE KOMITOHEHTOB SKOCHCTEM,
OHTPOIIOTCHHBIX U3MEHEHUN B
9KOCHCTEMAaX CBOCH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MPEBPAILICHUE
sHeprum B 6uocdepe;
CdopmupoBaHHOCTH YMEHHUS pPEIIATh
OMOJIOTUYECKHE 3a/1a49H, COCTABIISATh
TeHOTUITUYECKHIE CXEMBI CKPEIIUBAHUS
JUTSL Pa3HBIX THUTIOB HACJICIOBAHUS
MIPU3HAKOB y OPTaHU3MOB, COCTABIIATh
CXEMBI TIepeHOCca BEIIECTB M SHEPTHH B
9KOCUCTeMax ( LIeMy MUTaHHUSI,
TTUIIEBHIE CETH)

OK 02.

:B obnacTu 1IeHHOCTH HAy4YHOTO

c(hOpPMUPOBAHHOCTh YMEHUI




Hcmons3oBaTh
COBpEMEHHBIC
CpelICTBa MOUCKa,
aHajau3a u
WHTEPIpETAIT
uHpopMaU U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JJISk
BBIIOJIHEHHS 33134
npo¢eCcCuOHATBLHO
U IeITEeNbHOCTHU

MO3HAHMUSL:

-c(hopMUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOH MPAKTUKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHHIO CBOETO
MeCTa B MOJIHUKYJIBTYPHOM MHUDE;
-COBEPILCHCTBOBAHHE S3bIKOBOU U
YUTATENIbCKOM KYJIbTYpBI KaK CPEICTBA
B3aUMOJCHCTBHS MEXKY JTIOIbMH U
MO3HAHUS MHPA;

-0CO3HAaHNE IEHHOCTH HAYyYHOM
JesTeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh IPOSKTHYIO U
HCCIIEIOBATEIBCKYIO JeSITETLHOCTD
MHIUBHUIyaJIEHO U B TPYIIIE;
OBnazeHue yHUBEpPCAIbHBIMU
y4eOHBIMH [T03HABATEIHHBIMH
NEUCTBUSIMU:

B) paboTa ¢ nHpOpManuei:

-BIIAJICTh HABBIKAMH TIOTY4CHHS
nHGOpPMAIUY U3 HCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIEHO OCYIIECTBIISATh
MOMCK, aHAJIN3, CUCTEMATU3AIUIO 1
UHTEpIIpeTalnio nHpopmanuu
pa3IMYHBIX BUIOB U GOpPM
MIPEJCTABICHMUS;

-CO371aBaTh TEKCTHI B Pa3IMYHBIX
¢dopmarax ¢ yueToM Ha3Ha4eHUs
nHGOpPMAIINY U [IETIEBOH ayIUTOPHH,
BbIOMpast ONTUMANIBHYIO (hopMy
MIPEJICTaBIICHNUS U BU3yaTH3aIlHH;
-OLICHUBATH JI0CTOBEPHOCTH,
JETUTUMHOCTh WH(POPMAIINH, €€
COOTBETCTBHE ITPABOBBIM U MOPATIBHO —
THYECKUM HOpMaM;

- ICIOJIB30BATh CPECTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
peleHH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX
OpTaHU3aIMOHHBIX 33]1a9 C
co0utoIeHreM TpeOoBaHHH
SPrOHOMHKH, TEXHUKH 0€301TacCHOCTH,
TMTHEHBI, pecypcocOepexeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM
MH(OPMAIMOHHOM 0€30MacHOCTH;

- BJIAJIETh HaBBIKAMH PACIIO3HAHUS U
3alIUThl UH(pOPMAIIHH,
nH(pOpMaMOHHOM 6€30MacHOCTH
JIMYHOCTH.

KPUTHYECKH OLIEHUBATh UHPOPMAITHIO
OMOJIOTUYECKOTO CO/IEPIKAHMS,
BKJIIOYAIONIYIO [ICEBJOHAYYHbIC 3HAHUS
13 pa3IMYHbIX HCTOYHUKOB ( CpelcTBa
MaccoBoi nHGoOpMaIuu, Hay4YHO-
MOMYJISIPHBIE MAaTE€pHUAIbl);
UHTEPIPETUPOBATH STUYECKUE ACTIEKThI
COBPEMEHHBIX HCCIIEIOBAHUI B
OHOJI0TUH, METUIIHE, OMOTEXHOJIOTUH;
paccMaTpuBath ri100aibHbIC
9KOJIOTHYECKHE MTPOOIIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH 110
OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

c(hOpPMHUPOBAHHOCTh YMEHHUH CO3aBaTh
COOCTBEHHBIE IHCHbMEHHBIE U YCTHBIC
cOOOIIeHNs HA OCHOBE OMOJIOTHYECKOM

UHPOpMALIUU u3 HECKOJIbKMX
VMCTOYHHMKOB, T'PaMOTHO MCIIOJIb30BaTh

MOHATUHHBIN anmapat OHOJIOTHH




OK 04.

D¢ dexTuBHO
B3aUMOICHCTBOBAT
b ¥ paboTars B
KOJUIEKTUBE U
KOMaH/Ie

-TOTOBHOCTh K CaMOPAa3BUTHIO,
CaMOCTOSITEIIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HABBIKAMU  y4eOHO-
HCCIIEIOBATEIILCKOM, MPOEKTHON 1
COLIMAJIbHON AeSITEIbHOCTH;
OBnazieHue  yHHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHSIMHU:

0) cOBMECTHas I€SITEIIbHOCTD:
-IIOHUMATh U UCII0JIb30BaTh
MPEUMYIIECTBA KOMAHIHOW U
WHIUBUAYAITBHON pabOTHI;
MIPUHUMATD 1IEJTH COBMECTHOM
JeSTeIbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHHUPOBATH JIEHCTBHUS T10 €€
JIOCTHIKEHHIO: COCTABJIATH IIJIaH
NEHUCTBUM, pacpeIessaTh POJIU C
Y49eTOM MHCHHI YY9aCTHUKOB
00CYXKIaTh pPe3yJIbTaThl COBMECTHOU
padoTHI;

-KOOPJWHUPOBATH U BBITIOITHITH paboOTy
B YCIIOBUSIX PEAIbHOTO, BUPTYAIbLHOTO
1 KOMOMHMPOBAHHOIO
B3aHMMO/JICHCTBU,

-OCYIIECTBIISITh IIO3UTUBHOE
CTPAaTErnYeCKOe MOBEJCHUE B
Pa3IMYHBIX CUTYAIUSIX, IPOSIBIIATH
TBOPUYECTBO U BOOOpaKkeHUE, ObITH
MHULNHATABHBIM
OBnaneHue yHUBEPCAIbHBIMU
PETYJISATUBHBIMU JICHCTBHUSIMH: T)
MIPUHSATHE Ce0s ¥ IPYTHUX JIFO/ICH:
-IIPUHUMATH MOTUBEI H apTyMEHTHI
JPYTUX JIIO/IeH TIPU aHATHU3e
PE3YIIbTATOB IEATEIHHOCTH;
-TIPU3HABATh CBOE MPABO U MPaBO
JPYTHX JIFOJIeH Ha ONMIMOKH; pa3BUBAThH
CIOCOOHOCTH MTOHUMATh MHP C TIO3HUIIHH
JPYTOTO YeJIOBEeKa

[IpuobpereHue onpiTa MPUMEHEHUS
OCHOBHBIX METO/IOB HAYYHOTO
MO3HAHMUSI, UCTIOIb3YEMBIX B OMOJIOTHH:
HAOJIONEHUH Y OIUCAHUN KUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUM;
OpraHu3aIu ¥ MPOBEICHUS
OMOJIOTHYECKOT0 SKCIIEPUMEHTA,
BBIJIBUKEHHUS THIIOTES, BEISIBICHUS
3aBUCUMOCTH MEXKY UCCIIETyEMbIMU
BEITMYMHAMU, OOSICHEHUS TIOTYICHHBIX
pe3yabTaTOB ¥ (POPMYITHUPOBAHMS
BBIBOJIOB C MCIOJB30BAaHUEM HAYUYHBIX
MOHATHI, TEOPUM 1 3aKOHOB

OK. 07.

ConelicTBOBaThH
COXPaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocOepexeH
U0, TPUMEHSATD
3HaHUS 00
W3MEHEHUU
KIIIMaTa,
TIPUHIIHITBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

B oGnactu skonoruyeckoro
BOCITUTAHMUS:

-c(hopMHUPOBAHHOCTH IKOJIOTUYECKOM
KYJbTYpbI, TOHUMaHUE BIUSHUS
COLIMAJIbHO-9)KOHOMHUYECKHUX MPOLIECCOB
Ha COCTOSIHME IPUPOJTHON U
COLIMAJIbHOW CPEJIbl, OCO3ZHAHUE
rJ100aTBHOTO XapaKkTepa
HKOJIOTUYECKUX MPOoOIIeMm;
-IJIAaHUPOBAHHUE U OCYILIECTBICHHE
JICHCTBUI B OKPYKAIOLIEH Cpelie Ha
OCHOBE 3HaHUS 1I€JI€H yCTOMYHBOTO
Pa3BUTHS YEJIIOBEUECTBA;

CdopmupoBaHHOCTH YMEHHUS
HpI/IMeHHTL HOJ'Iy‘IGHHBI@ 3HAHUA 151
00BsACHEHHST OMOJIOTHYECKHUX
HpOHeCCOB 158 HBJ’IGHI/If/i, JJIs1 HpI/IHSITI/ISI
MPAaKTUYECKUX PEIICHUH B
MOBCEIHEBHOM KU3HH C LIETILIO
obecneueHrs 0€30IIaCHOCTH CBOCTO
370POBbS U 3[I0POBBSI OKPYKAFOIIUX
Jrofiel, coOI0IeH e 3I0pOBOTO 00pasa
KH3HH, HOpM FpaMOTHOFO IIOBCACHUSA B
OKpY>Karolle MpUPOIHON cpee:
MOHUMaHNE HEOOXO0TUMOCTH
HCIIOJIB30BaHUA I[OCTI/DKGHI/Iﬁ




¢ pexTuBHO
JICHCTBOBATH B
YpEe3BBIYAHBIX
CUTYaIUsIX

AKTUBHOE HEMPUATHE ICUCTBUN,
MIPUHOCAIINX BpeJ OKPYXKaroLEen
cpezne;

-YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHHIC SKOJIOTHUECKHE
MOCJIEICTBHS IPEANPUHUMAEMBIX
JIEWCTBUM, IPEIOTBPAILIATh HUX;
-pacuIupeHue OMbITa ACSITEIHbHOCTU
AKOJIOTUYECKOM HAIPaBJIECHHOCTH;
OBJIAZICHHUE HaBEIKAMH
y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHON U COLMATIbHOM
JIeSITEIILHOCTH.

COBPEMEHHOW OUOJIOTHHU U
OMOTEXHOJIOTHIA JJIs1 PAallMOHAIBHOTO
PUPOONIOIB30BAHHS.




2. CTPYKTYPA U COJIEP)KAHUE YYEFHOU JUCIUATLINHBI

2.1. O0beM y4eOHOI JUCUMIJIMHBI U BUAbI Y4eOHOH padoThI

Bun yuyeoHoii padoThl O0Bem B yacax

O0bem 00pa3zoBaTe/IbHOM NMPOrpaMMbl y4eOHOM TUCIUTIIIHHbI 72

1. OcHoBHOe coaepkaHHe

BT. 4..
TEOPETUYECKOE 00yUEHHE 46
MPAKTUYECKUE 3AHATUSA 26
1a00paTOPHBIE 3aHATHS 6
KoncyabTanuu 2
Camocmosmenvhas paboma 2
2

IIpome:xkyTouHas arrecranus B ¢opMe 3a4eTa ¢ OLEHKOM




2.2. TemaTu4eCKHH IUIAH U COAEPKAHUE AUCIHUTIIUHBI

dopmHpyeMble
HaumenoBanue Coaep:xanue yueOHOro Mmarepuasia u GopMbl OpraHMu3anMu AeATeJIbHOCTH O0bem KOMITETeRIIH
a3/1eJI0B U TeM o0yyarommxcst 4acoB
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pa3nea 1. buonorus kak Hayka. 2KuBble cicTeMbl M HX OPraHH3alUs 1
Tema 1.1. Copep:xanue yueOHOro MaTepuana 1
buonorus buosnorus — Hayka o xuBoi npupojae. CBs3u OHONIOTHN C 0OIIECTBEHHBIMU, TEXHUYECKIMHU U
B CUCTEME HaYK. JIPYTUMH €CTECTBEHHBIMU HayKaMu, puiocodueit, penuruei, STUKON, 3CTETUKOM U MPaBoOM.
Oobmas Ponp Ouonorun B (POpMHpOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTEepUCTHKA OMOJIOTMYECKUX HayK.
JKU3HU MeTtoapl MO3HAHUA KUBOM IpUpOJbl (HAaONIOAEHHE, SKCIIEPUMEHT, OMKMCAHKUE, U3MEpPEHHE, OK-02
KJaccuuKkanus, MOIEIMPOBAaHUE, CTATUCTUYECKasi 00pabOTKa JaHHBIX).
Kusble cucreMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust Ononoruu. OTianyuue KUBBIX CUCTEM
OT Heopranuyeckoi npupoasl. CBoiicTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJISIPHO-T€HETUYECKUH, KJIETOYHBIH,
OpPraHU3MEHHBIH, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTeMHBI (OMO - TE€OLEeHOTHUYECKUil),
o6unochepHbIi
Pa3znen 2 Xumuyeckmii COCTaB M CTPOECHHUE KJIETKH 4/4/2
Tema 2.1. Coneprxkanne y4eOHOro MaTtepuania 1
XUMUYECKUH COCTaB | XUMHUYECKUH COCTaB KJIETKH. XMMHUYECKHE HJIEMEHTBI: MAaKpO3JIEMEHThl, MUKPO3JIEMEHTHI.
kieTku. Bona Bonga m muHepanbHble BemiecTBa. @YHKIMM BOJbI U MHUHEPAJIbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJIbHbIE [Tonnep>xaHue 0OCMOTHYECKOTo OaiaHca
BELIECTBA [IpakTrueckoe 3aHsTHE 2
Ne 1 «buonoruyeckass pojgb MHUHEpAJIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEIESITEIbHOCTH
OpPraHU3MOB, MTPOSBIICHUS AMcOaTaHCa MUHEPATBLHBIX JIEMEHTOBY
Tema 2.2. Conepxanue yueOHOro MaTepuasa 2
buonornueckn benku. CocraB u crpoeHue 6e1K0B. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnmbie 1
Ba)KHBIE XMMHYECKHE | 3aMEHUMbIE AMHUHOKUCIOTH. AMHHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYphl O€IKOBOI
COEIMHEHUs MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, TPETHUHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonorumueckue ¢yHkuuu OenkoB. DepMEHTH — OHOJIOTHYECKHE OK-01, OK-02,
karanu3atopel. CtpoeHue (epMeHTa: aKTHBHBIM HEHTpP, CyOCTpaTHas CHEIU(PUUYHOCTD. OK-04




Kodepmentsl. Butamunbsl. OTinnynst epMEeHTOB OT HEOPTaHUYECKUX KaTaaIu3aTOpPOB.
VYraeBoasl: MOHOCAaxapuabl (IVIIOKO3a, pubo3a U Je30Kkcuprbdo3a), aucaxapuibl (caxaposa,
JIAKTO3a) M TOJHcaxapubl (Kpaxmall, TNIMKOTeH, LeJUIioyio3a). buomorndeckue ¢yHKIUH
yrneBosoB. Jlumuasl:  Tpurimuepuns, Gocomunuasl, crepouanl. ['mapoduisHO-
ruapodobHbie cBoiicTBa. buonormueckue ¢GyHKuMM gunuaoB. CpaBHEHHE YIIIEBOOB,
OENIKOB W JUMNHIOB KaK HCTOYHMKOB sHepruu. Hyknemnoseie xucnotsl: JIHK u PHK.
Hyxneotuapl — MoHOMEpBI HYKJIEMHOBBIX KUCIOT. Ctpoenne u ¢ynknuu JTHK. Ctpoenue u
¢ynkuun PHK. AT®: crpoenne u GyHKIUU

JlaGopaTopHble 3aHATHS (Ha BBIOOP MPENo1aBaTelis)

Ne 1 «Onpenenenne ButamuHa C B IpOAyKTax MUTAHUS

unmu «OnpeneneHne HaIMIUs KpaxMasia B TPOIYKTaxX MUTaHUS»

nmi «['mapodunbHO-THAPOPOOHBIE CBOMCTBA JTUITHIOBY

umn «/3ydyeHne KaTtaqiuTUYECKOW AaKTUBHOCTH (PEpMEHTOB (Ha MpUMEpe aMuiia3bl HIIU
KaTaJia3bl)»

Tema 2.3.
CtpykTypHO-
(GyHKIIMOHATTBEHAS
OpraHu3anysl KJIETOK

Coneprkanne y4eOHOro Marepuasia

[uTtonorus — Hayka o kietke. Kierounas Teopus — mpumep B3auMOACHCTBUS Ueil U PakToB
B HAYYHOM IMO3HAHUU. METO/Ibl U3yUEHUS KICTKH.

Krnerka kak menoctHas xuBas cucrema. OOiue NmpuU3HAKK KIETOK: 3aMKHYTasl Hapy>KHas
MeMOpaHa, mosiekyinsl JJHK kak renernueckuii anmnapar, cuctema cuHTe3a Oelnka.

Tumel KJIETOK: dSykapuoTHYeckas © mpokapuotruyeckas. (OCOOEHHOCTH CTPOCHHUSA
MpoKapuoTHUUeCKO KieTku. Kierounass cteHka Oaktepuil. CTpoeHHE HYKapHUOTHUUECKOU
kieTkd. OCHOBHBIE OTJIMUHUS PACTUTENbHOM, )KUBOTHOW U TpuOHOMN KieTku. [ToBepXHOCTHBIE
CTPYKTYPBI KJIETOK— KIJIETOYHAs CTEHKA, TJIUKOKWIMKC, uX GyHkmuu. [lmasmarudeckas
MeMOpaHa, ee CBOMCTBA M (PYyHKIIHH.

[uronnazma u ee opraHowabl. OmHomeMOpaHHble opraHouasl kietku: OIIC, ammapart
lNonpmxu, nuzocomel. [lodyaBTOHOMHBIE OpPraHOMIBI KJIETKU: MHUTOXOHJIPUM, IIACTHIIBI.
[TpoucxoxaeHne MUTOXOHAPUNA W TutacTua. Bunmbl mmactun. HemeMOpaHHBIE OpraHOUIBI
KIETKUA: PUOOCOMBI, KJICTOYHBIA IEHTpP, UEHTPUONHU, PECHUYKU, KIYTHUKUA. DOYHKIHH
OpraHOWJIOB KJIETKHU. BKiItoueHwmsI.

SAnpo — perymsaropHblii eHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa, KapHoIlia3Ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBL. TpaHCIOPT BEIIECTB B KIIETKE

JlaGopatopHble 3aHsATHS (Ha BHIOOD MperoiaBaTes)

Ne 2 «Ctpoenue kieTku (pacTeHusi, )KUBOTHbIE, TPHObI) U KJIETOYHbIE BKJIIOUEHUS (Kpaxmal,
KapOTHUHOUIBI, XJIOPOTIJIACTBI, XPOMOILIIACTHI )»




win «M3ydeHue cTpoeHHs KJIETOK PacTeHUM, )KMBOTHBIX M OaKTepuil MojJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE
win «lIponuniaemocts MeMOpaHsb! (TJ1a3MOJIN3, IETIIIA3MOIIN3)»

Pazgen 3. ZKuzHeaeaTeJbHOCTDh KJIETKH

3/6

Tema 3.1.

Copep:xanue yueOHOro MaTepuana

OO0OMeH BelEeCTB
U TIpeBpalleHue
SHEPTUU
B KJIETKE

OOMeH BemiecTB, WM METab0IM3M. ACCUMUIIATINSA (TUTACTUYECKHI OOMEH) U TUCCUMUIISIITUS
(9HepreTHyecKuii OOMEH) — JIBE CTOPOHBI €IMHOro Tporecca MeTabomuszMa. Poib 3aKkoHOB
COXpaHCHHS BEIIECTBA W SHEPrUM B TOHUMAaHWU MeTabosim3ma. Tunbl OOMEHa BEIIECTB:
aBTOTpOHBIA U TerepoTpodHbIii. Poab hepMeHTOB B OOMEHE BEIIECTB W INPEBPAIICHUU
sHepruu B Kietke. DorocuHTe3. CBeToBass M TeMHoBas (a3bl (orocuHTe3a. Peakuuun
¢dorocuntesa. DpdexruBHOCTH PoTOCHHTE3A. 3HAUEHHE (POTOCUHTE3A IS )KU3HU Ha 3emIle.
Bnusiaue ycioBuil cpeipl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0 MPOIYKTUBHOCTU Y
KyJIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEeMOCHHTE3Hpylrolue OakTepuu. 3HAYEHUE
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMie.

DHepreTuyeckuii OOMEH B KJIETKe. PaciieniieHue BemecTB, BbICICHUE U aKKyMYJIMPOBaHUE
SHEPIUU B KIJIETKE. DTalbl dHEPreTHYecKoro oomeHa. Inmkonms. BposkeHue u ero BHIBL
KucnoponHoe okucieHue, Wi KieTouHoe apixanue. OxuciutensHoe GocopumpoBaHue.
O hEeKTHBHOCTH DHEPTrETUIECKOTO OOMEHA

Tema 3.2.

Copep:xanne yueOHOTo MaTepuana

Bbuocunres 6enka

Peakuuu wmatpuuHoro cuHte3a. [enernueckas wuHpopmauus u JIHK. Peanmuzauus
TeHeTUYEeCKON MHpOpMaIuu B KiIeTKe. | eHeTH4ecKuii Ko U ero cBocTBa. TpaHCKpUIIIIUS —
MatpuuHblii cuHte3 PHK. Tpancnsimus — OuocuHTe3 Oenka. ITambl TpaHCISALUU.
KoaupoBanue amuHokuciaor. Pons pubocom B 6uocuHTese Oenka

[IpakTrueckoe 3aHsTHE

Ne 2 «Pemrenue 3a7au Ha olpeieJIeHHEe M0CJIeJOBATEIbHOCTH HYKJIEOTHIOBY

Tema 3.3.

Copep:xanne yueOHOTo MaTepuana

Bupycer

Hexnerounsie ¢popmbl xku3Hu — Bupychl. ctopust otkpeitus BupycoB (/1. U. MBaHoBCKUiA).
OcoOeHHOCTH CTPOCHMS M )KM3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu pactenui,
KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHnoaedunuta yenoseka (BUY)
— Bo30ymutens CITM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUIM

OK-01, OK-02,
OK-04

[IpakTrueckue 3aHATHS

No 3 «Mu(exnmonHbie 3a00JI€BaHMS M SIUIEMHUH B HICTOPUHU YEIIOBEUECTBAY.
No 4 «BaxknuHaius kak npouinakTuka nHOEKIIMOHHBIX 3a00JIeBaHUIN

NN




Pa3znea 4. Pa3aMmHoOKeHHe U MHAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB

4/4

Tema 4.1.
JKu3HEeHHBIN UK
KJIETKH

Copep:xanue yueOHOro MaTepuana

Knerounblii 1wk, WM SKM3HEHHBIM IMKI KieTku. MuHtepdaza um muros. Ilpoueccsl,
npotekatomue B uHTepdase. Perumkamus — peakius matpuanoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XpOMOCOMHBIN Habop — KapuoTuIl. JIMIIOUIHBIN U TarIOUJHBIH XPOMOCOMHBIE
HaOopbl. XpomaTtuabl. lluTomormyeckue OCHOBBI Pa3MHOXKEHHMS M HMHIUBUAYAIBHOI'O
pazButusg opraHusmoB. Jlenenue kinerku — wmuTo3. Craaum Mutosza. Ilponeccsl,
IIPOUCXOJAIIME HA Ppa3HbIX CTagUAX MHUTO3a. DHOJIOTrMYECKHil CMBICH  MHTO3a.
ITporpammupyemasi rubesb KIETKH — alloITO3.

Tema 4.2.
DopMBI Pa3MHOKEHUS
OpPraHHU3MOB

Copep:xanue yueOHOro MaTepuana

@®opMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe U 1ojoBoe. Buapl 6ecnoiaoro pa3MHOKEHUS:
JieJICHUE HAJIBOE M MIOUYKOBAaHUE OJIHO U MHOTOKJIETOYHBIX, CIOPOOOPa30BaHNUE, BEr€TaTUBHOE
pasMHOXeHne. VICKyCCTBEeHHOE KIIOHUPOBAHHE OPraHU3MOB, €r0 3HAUCHHE IS CENICKITUH.
[TonoBoe pa3smMHOXeHHE, ero omnyMst oT Oecnoioro. Meito3. Cranuu meiiosa. Ilpoueccsl,
npoucxoasuMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruyeckuii cMbIc U 3HaueHHe Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJIOBBIX
KJICTOK Y KMBOTHBIX. ITonoBeIe kene3bl: CEMCHHUKHA U SIMYHHKH. 06p330BaHI/Ie " pa3BUTUC
MOJIOBBIX KIJIETOK — TraMeT (CrepMaro30u], sHIEKIeTKa) — CIepMaToreHe3 U OOreHeEs.
Oco0eHHOCTH CTpOEHUS SIMIEKIETOK U ciepMaTo3onoB. OmnonorBopenue. [laprenorenes

Tewma 4.3.
NupuBunyansHoe
Pa3BUTHE OPTraHU3MOB

Copep:xanne yueOHOT0 MaTepuana

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). JTaIbl
SMOPHOHAIIBHOTO PAa3BUTUS Yy IMO3BOHOYHBIX JKMBOTHBIX: JpOOJEHME, TracTpyisuus,
opranoreres. llocToMOpuoHanbHOE pa3BUTHE. THIBI MMOCTIMOPHUOHAIBHOTO PAa3BUTHS:
npsMoe, HempsiMoe (JIMYMHOYHOE). BnusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BpPOXKJEHHBIE ypojacTBa. Poct u pasBurue pacteHuil. OHTOreHes
IIBETKOBOT'O PACTEHHUsI: ABOMHOE OIJIOAOTBOPEHHE, CTPOCHHE CEMEHHU, CTAJUH Pa3BUTHS

HpaKTI/I‘-ICCKI/IC 3aHATUA

Ne 5 «CpaBHeHue mpouneccoB MUTO3a U MEH03a»

KonTponbHas pabora

[N \O RN

OK-01, OK-02,
OK-04

Pa3pnen S. HaciieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB

6/4

Tema 5.1.
3aKOHOMEPHOCTH
HaCIIeTOBaHHMS

Conepkanue ya4eOHOro MaTepuana

[Ipenmer u 3amaun reHeTUKU. Poiib LUTONOrMM U SMOPHOJIOTHU B CTAHOBJICHHHM T€HETHUKH.
Bxman poccuiickux u 3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeETOoIbl T'€HETUKH
(rubpu0IOTHYEeCKU, IUTOTCHETHYECKUH, MOJEKYIsipHO-reHeTnueckuil). OCHOBHBIE

OK-01, OK-02,
OK-04




reHeTUYECKUE MOHATH. | eHeTHUecKast CHMBOJIMKA, UCIIOJIb3YeMas B CXeMaX CKpPEIIMBaHUH.
3aKOHOMEpPHOCTH  HACJIE[OBAHUS  IPU3HAKOB,  ycTaHoBiIeHHble I.  Menzaenem.
MoHorubpuiHoe CKpelmuBaHue. 3aKOH eIMHO00pa3us THOPUIOB IEPBOTO IOKOJICHHUS.
[IpaBuno nomMuHUpOBaHUS. 3aKOH paCHICTUICHHMs] MPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeT.
[TonHOE M HemosHOE NTOMUHHMpOBaHME. [IMrHOpUAHOE CKpelMBaHuE. 3aKOH HE3aBHCHUMOTO
HacCJICAOBaHHA IIPHU3HAKOB. ]_II/ITOFGHGTI/ILIGCKI/IC OCHOBBI I[I/II‘I/I6pI/II[HOI‘O CKpCHIMBAaHMA.
Ananu3upylomee CKpeluBaHue. VIcnonb30BaHHWE aHAIM3HUPYIOIIETO CKPEIIMBAHUS IS
OIpesieJIEHUs] TEHOTHUIIa 0COOU

HpaKTI/IHCCKOC 3aHATUE

No 6 Pemenue 3amad Ha omnpenerncHUE BEPOSITHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TMpPU MOHO-, -, MOJUTHOPUAHOM U AHAIU3UPYIOIIEM CKpPEUIMBAHUM,
COCTABJICHHE T€HOTUITUYECKUX CXEM CKPEIIMBaHUS

Tema 5.2. Copep:xanue yueOHOro MaTepuana
CueruieHHOE CueruienHoe HacienoBanue npuszHakoB. Pabora T. Moprana mno CrEIICHHOMY
Hacje10BaHUe Hacje0BaHUIO TeHOB. HapyleHue cLelsieHHs TIeHOB B pe3yJbTaTe€ KpPOCCHUHIOBEPA.
IIPU3HAKOB XpOMOCOMHasi TEOpUS HACJIEACTBEHHOCTH. | eHeTuUecKre KapThl.
I'enetnka noma. XpoMOCOMHOE ompeneiaeHue mojia. AyTOCOMBbI M IOJOBBIE XPOMOCOMBI.
I'oMorameTHble U reTeporaMeTHble opraHu3Mbl. HacnenpoBaHue MpPU3HAKOB, CIETIEHHBIX C
10JIOM
[IpakTrueckoe 3aHsTHE
Ne 7 Pemenne 3amad Ha ONpPEINEICHHE BEPOSITHOCTH BO3HUKHOBEHUS HACIEICTBEHHBIX
MPU3HAKOB TMpPU CLEIUIEHHOM HACJEJI0BAaHUHU, COCTABIIEHUE T'E€HOTUIIUYECKUX CXEM
CKpEIIMBaHUs
Tema 5.3. Conepxanue yueOHOro MaTepuasa
3aKOHOMEPHOCTH N3menunBocTh. Bujibl ©13MEHUNBOCTH: HEHACIIEICTBEHHAs U HACJEACTBEHHas. Poib cpenbl B
WU3MEHUYUBOCTH HEHACJICJICTBEHHOW H3MEHYUBOCTHU. XapaKTepUCTHUKAa MOAU(DUKAIIMOHHOM HM3MEHUYHUBOCTH.

BaprannonHsIli psan v BapuanmonHas kpuas. Hopma peakiuu npusnaka. KonnuectBeHHbIE
M KaueCTBEHHBbIC TMpPHU3HAKKM M UX HOpMma peakiuu. CBoicTBa MOAUDUKAIIMOHHONI
H3MEHYUBOCTH.

HacnencreeHnHasi, Wiy TeHOTUIINYECKAs N3MEHUNBOCTh. KOMOMHATHBHAS N3MEHYHUBOCTb.
Metio3 1 OJI0BOM MPOIIECC — OCHOBA KOMOWMHATHBHON M3MEHUMBOCTU. MyTarimoHHAast
M3MEeHYUBOCTh. Knaccudukanus MyTaiuii: TeHHbIE, XpPOMOCOMHEIE, TeHOMHBIE. YacToTa 1
MPUYUHBI MyTaIuid. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacleacTBeHHo#M n3MenunBocty H. M. BaBunona




HpaKTI/IHCCKOC 3aHATUE

No 8 Pemenue 3amgady Ha omnpeaeneHUE BEPOSITHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB IPU PA3IMYHBIX THUIAX B3aWMOJCWUCTBUS I'€HOB, COCTABJICHHE TM€HOTUIIUYECKUX
CXEM CKpEIIBaHUs

Tema 5.4.
I'eHeTnka yenoBeka

Copep:xanue yueOHOro MaTepuana

I'eneruka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOABI T'EHETHKU YEJIOBEKA:
IeHEAJIOTNYEeCKUM, OJIN3HEIOBbIM, LUTOr€HETUYECKUH, OMOXUMHUYECKUN, MOJEKYISIPHO-
reHeTnyeckuii. COBpEMEHHOE OIpEAEICHUE T'€HOTUIIA: IOJIHOT€HOMHOE CEKBEHMpPOBAHHUE,
IeHOTUIIMPOBaHME, B TOM uucie ¢ noMousto I11{P-anann3a. HacnenctBenHsle 3a0o0aeBaHus
YeJoBeKa: TeHHbIe OO0Je3HH, OOJEe3HHM C HACICICTBEHHOH MPEIpacioiokXeHHOCTHIO,
XpoMocoMHble 0Oone3Hu. ComaTtudyeckue W reHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHuunel  370poBOro  o0paza JKU3HM, JMAarHOCTUKHM, MNPOPWIAKTUKH M JICYCHUS
IeHEeTHYeCKuX  Oosie3Hell.  MeauKo-reHeTH4ecKoe  KOHCYJIbTHUPOBaHHE.  3HAYCHHE
MEIWIMHCKOW TEHETUKA B TPEAOTBPAIICHUH U JICYCHUHM TeHETUYECKHX 3a00JeBaHUI
4eJI0BEKa

[IpakTrueckoe 3aHsATHE

Ne 9 «CocraBiieHne 1 aHaIu3 POAOCIOBHBIX YCJIOBCKA»

Pa3gen 6. DBolonnoHHAA OMOJIOTUSA

4/2

Tema 6.1.
OBOJIIOIIMOHHAS
TeopHUs
1 €€ MECTO
B OHOJIOTHH

Coneprkanne y4eOHOro MaTtepuania

[Ipennocsliku BO3HUKHOBEHMSI SBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHASA TEOPHUSI U €€ MECTO
B Ouosoruu. BnusHHE 5BONIOIMOHHON TEOpUM HA pa3BUTHUE OMOJOTMM M JIPYIMX HaykK.
CauzerenbcTBa 3Bomonuu. [laneonTonornueckne: Mocaea0BaTeabHOCTh MOSBICHNS BUIOB B
MaJI€OHTOJIOTUYECKON JIETONHNCH, NepexoaHble (Gopmbl. buoreorpaguyeckue: cXoicTBO U
pasnuune ¢ayH U GJIOp MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOJCTBA M PA3INUMS
SMOpPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIE, PYAUMEHTApHBbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeH y Bcex
JKUBBIX OPIaHNU3MOB.

OpomonnonHass Teopuss Y. JlapunHa. IIpeanocbulku BO3HMKHOBEHHS JIApPBHUHHM3MA.
JIBIDKyIIIMe CHUJIBI HBOJIONUHM BUAOB 10 J[lapBuHy (M30BITOYHOE pPAa3MHOXKEHUE TIpU
OTPaHUYEHHOCTU PECYpPCOB, Heolpeneia€HHas U3MEHUYHMBOCTh, OOpb0a 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.

Coneprxanne y4eOHOT0 MaTepuasa

OK-01, OK-02,
OK-04




MuUKpo3BOTIOLIHS Cunrernueckas Teopust 3Bosonuu (CTD) u €€ OCHOBHBIE TOJIOKEHUS. MUKPOIBOITIOIH.
[Tonynsauus Kak eIMHUIIA BUAA U SBOJTIOLUH.
JBuwxymue cuibl ((akTOpbl)3BOIIONUU BHIOB B Mpupoje. MyTalMOHHBIA Mpolecc u
KOMOMHATHBHAsI W3MEHUYUBOCTH. [lomynsimroHHBIE BOJNHBI W JApeiid reHoB. W3omsmus wu
murparnus. EcrecTBeHHBIM 0TOOp — Hampapisitonuid — ¢dakrop dBomonud.  Dopmbl
€CTeCTBEHHOTO 0TOOpa. IIpucrocoOieHHOCTh OpraHu3MOB Kak pPe3yibTaT 3BOJIOLHUU.
[Ipumepsl npucnocobseHuit y opranu3smMoB. Apomopdo3bl U uAMOagantauuu. Bug u
BunooOpazoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUA000pa30BaHus: Treorpaduyeckoe,
9KOJIOTHYECKOE
Tema 6.3. Coneprxkanne y4eOHOro Marepuania 1
MaxkposBoronus Maxkpospomtorusi. Dopmbl  IBoMOLMU:  (PUIETHYECKAs, TUBEPreHTHas, KOHBEpreHTHas,
napauienpHas. HeoOpatuMocTs 3BONIOIHMN
IIpakTnueckoe 3anaTue (Ha BEIOOP MPENoJaBaTeNsl) 2
Ne 10 «CpaBHeHue BUAOB 110 MOPPOJIOTUIECKOMY KPUTEPUIO»
i «Onucanue Npucrnoco0JIeHHOCTH OPTaHrU3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
Pa3nen 7. Bo3HnKHOBeHNe U Pa3BUTHE KU3HM HA 3emuie 4/2
Tema 7.1. Coneprxkanue y4eOHOro Marepuasia 1
3apoxxaeHue JloHay4yHble NpPENCTABICHUS O 3apOXKACHUM XU3HU. HayuHble rUnmore3bl BO3HUKHOBEHUS

" pa3BUTHUC )KU3HU

KU3HU Ha 3emJie: aduoreHe3 M MaHcHepMus. XuMUYecKasi 3BOIOIuUsA. AOMOTeHHbIN CUHTE3
OPraHMYECKHUX BEUIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE IOATBEPKACHUE
XUMHUYECKON 3Botonuu. HawanbHble sTanbel Omosormueckoid somouuu. I'mnoresa PHK-
mupa. dopMupoBaHre MeMOpaHHBIX CTPYKTYp W BO3HMKHOBEHHE INPOTOKJIETKH. [lepBbie
KJIETKHU U UX 3BOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3BuTne xu3Hu Ha 3emiie o spaM u nepuojam. Karapxeil. Apxelckas U npoTepo3oncKas
opbl. [laneosolickas spa u e€ mnepuoapl: KeMOPHUICKUM, OPIOBUKCKHM, CHIIYpUHCKH,
J€BOHCKHM, KAMEHHOYTOJIbHBIN, NIEPMCKU. Me30301cKas opa U €€ NEepUobl: TPUACOBBIM,
IOpCcKuii, MenoBou. KaitHo3oMckass 3pa W €€ Nepuojbl: MaJeOreHOBBINA, HEOTCHOBBINH,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpTraHu4Ye€CKOro Mupa.

IIpoucxoxaeHue
YEJI0BEKa —
AHTPOIIOI€HES

Conepikanrie yaeOHOro MaTepuania

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CHUCTEMATHUUYECKHE
Ipynnbl OpraHu3MoOB. XapaKTepUCTHKA KIMMaTa U IeoJOTHYecKuX MpoueccoB. OCHOBHBIE
3Tanbl 3BOJIOLMU PACTUTENIBHOIO W JKMBOTHOrO MHpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [losiBNeHME, pacBET U BBIMUPaHKE IPYII KUBBIX OPTaHU3MOB.

OBonronusl  4ejnoBeKa. AHTpOmoJjorusi Kak Hayka. Pa3BuThe npeacTaBieHUH O

OK-01, OK-02,
OK-04




MIPOUCXOXKACHUN YeloBeKa. Meroabl W3ydeHHsl aHTpororeHe3a. CXOJICTBa U pazIUuMs
4yeloBeKa U KUBOTHBIX. CHCTEMaTH4eCKOE IIOJIOKEHHE uYelnoBeKa. JIBumxkyuniue Cuiibl
(pakTopel) anTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTh W €CTECTBEHHBIA OTOOD.
OOuiecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHMH TPYy/a, MBIIUICHHUE, PEUb

Tema 7.3. Coneprxkanue y4eOHOr0o MaTepuasia 2
OcHoBHbIE cTaIUU OcCHOBHBIE CTaAMM W BETBU HBOJIIOIMU 4YEJIOBEKA: aBCTPAJOMUTEKH, UeIOBEK yMEIbIH,
JBOJIIOLIMHM YesloBeKa | YenoBek mpaAMoXoisiuii, YenoBek HeaHAepTalbCKuil, UenoBeKk pa3yMHbIH COBPEMEHHOTO
Tuna. HaxoIkn McKomaeMbIX OCTaHKOB, BPEMs CYIIECTBOBAaHUS, 00JacTh PacIpOCTPaHEHUS,
00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.
UYenosedeckne pacbkl. OCHOBHBIE OOJIBIIUE pachl: €BPOMECOUAHAS (€Bpa3uiickas), HETpo-
aBcTpajoujgHas (dKBaTOpHalibHAs), MOHTOJIOMAHAS (a3uaTCKO-aMepuKaHcKas). UYepTsl
MPUCIIOCOOJICHHOCTH TPEJICTABUTENICH YEIIOBEUYECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeueckux pac. Kpuruka pacuzma
[IpakTnueckoe 3aHaTue (Ha BEIOOP NMPENoaBaTesl) 2
Ne 11 «Bpems u myTH pacceneHus 4YeJI0BeKa MO MIAHETE)
i «[IprcrocobIeHHOCTh YeIOBeKa K pa3HbIM YCIOBHSM Cpelbl. BiusHue reorpadudeckoit
cpebl Ha MOPGhOJIOTHIO U (PU3UOTIOTHIO YETTOBEKa
Pazgea 8. Opranusmbl 1 OKpy:xaOIIAs cpena 2/2
Tema 8.1. Conepxanue yueOHOro MaTepuasa 1
Okonorus DKOoJ0rus KaK HayKa. 3a/laqi ¥ pa3zeibl SKOJIOTMH. MeTo bl 9KOJIOTHYECKUX UCCIIEIOBaHUI.
kak Hayka. Cpenbl DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOIO yesioBeka. Cpelpl 0OMTaHMSI OpPraHU3MOB:
YKU3HU. BOJHAs, HA3€MHO-BO3/yIlHAs, IIOYBEHHAs, BHYTPHUOPTaHW3MEHHAsA. OKOJOTMYECKHE
DKOJIOrn4ecKue ¢daktopsl. Krnaccuduxarus skoynornyeckux (¢akTopoB: abHOTHUYECKUE, OWOTHYECKHE U
(bakTopbl aHTpororeHusle. JleiicTBue 53KoJOrMyYeckuX (HaKTOPOB HA OpPraHU3Mbl. AOMOTHYECKHE
(hakTOpBI: CBET, TEMIIEpATYypa, BIAKHOCTh. DoTonepuoauzm. IIpucnocobiiennsi opraHu3MoB OK-01, OK-02,
K JedcTBuIO abuoTtnyeckux ¢akropoB. buonorndyeckue putmbl. buotuueckue (akTophl. OK-04, OK-07
Buapl OMOTHYECKMX B3aMMOJEHCTBHI: KOHKYPEHIIMs, XHWIIHHYECTBO. [lapasutusm,
MYTYyaJi3M, KOMMEHCaTu3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTpaIU3M.
3HaueHue OMOTHMYECKHX B3aUMOJEHCTBHUI AJIsi CYIIECTBOBAHMSI OPraHU3MOB B MPHUPOIHBIX
cooO1iecTBax
Tema 8.2. Coneprxanne y4eOHOT0 MaTepurasia 1
DKoJ0orn4ecKkue OKOJIOTMYECKHE XapaKTEpUCTUKU mnonyasauuu. OCHOBHBIE IOKa3aTeNnd  MOMYJIALUU:
XapaKTepUCTUKU YHCJIEHHOCTh, IUIOTHOCTh, POXKJA€MOCTh, CMEpPTHOCTb, HPUPOCT, MHrpauus. JluHamuka
MOMYJISIIIUI YHMCJIEHHOCTH NOMYJISIIMY U €€ PeryIsiius




[IpakTrueckoe 3aHsTHE 2
Ne 12 «Ilojcu€r nI0THOCTH MOMYJISIIMK pa3HbIX BUIOB PACTEHUI»
Pa3zgen 9. Coo0mecTBa M DK0JIOrHUYECKHE CHCTEMBI 4/4/2 OK-01, OK-02,
Tema 9.1. CopepxaHue yaeOHOro MaTepuaia 1 OK-04, OK-07
Coo0miecTBa Coo0OmiectBo  opranm3mMoB  —  OwonieHo3.  CTpyKTypsl ~ OWOIIEHO3a:  BHUOBaf,
OpIraHU3MOB, IIPOCTPaHCTBEHHas, Tpoduueckas (rnuuiesas). Bunbl-noMuHanTsl. CBsi3u B OHOLIEHO3E.
HKOCUCTEMBI Okonorndyeckue cucreMbl (9kocuctembl). Ilonarue 00 »KocucTteMe M OHOTEOICHO3E.
@DyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLCHTBHI.
KpyroBopot BemiecTB M MOTOK PHEPTUM B dKOocHcTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u ceru. OCHOBHBIE IIOKa3aTelld 3KOCUCTEMBI: OHoOMacca,
MPOAYKIMS. DKOJIOTMYECKUE MUPAMUJBL: MPOIYKIUH, YUCIEHHOCTH, OMomMaccel. CBolicTBa
HKOCHUCTEM: YCTOMUMBOCTb, cCaMOperysanus, pazputue. Cykneccus
Tema 9.2. Coneprxkanue y4eOHOro Marepuasia 1
[Tpuponusie [IpuponnHble 3KOCHUCTEMBI. ODKOCHCTEMBI pPEK M 03€p. ODKOCHCTEMa XBOMHOIO WIU
HKOCUCTEMBbI LIIMPOKOJINCTBEHHOIO  JIeca. AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucremsl. buosnornyeckoe U XO03SHCTBEHHOE 3HAuY€HHE Aarpo’KOCUCTEM U
ypOo3kocucteM. buopaznooOpa3ue kak (akTop ycTOMUMBOCTH 3KocucteM. CoxpaHeHHe
OMO0JIOTMYECKOT0 pa3HooOpa3us Ha 3emiie
Tema 9.3. Conepxanue yueOHOro MaTepuasa 1
buocdepa — VYuenue B. U. Bepnajackoro o 6uocdepe. ['panuiipi, coctaB u cTpykrypa 6uochepsr. Kupoe
rino0anbHas BemectBO M ero (QyHkuun. OcobeHHocTH OHocepbl Kak TII00aJbHOW 3KOCHUCTEMBIL.
skocucrtema 3emn | J/luHamuueckoe paBHOBecMe W oOparHas CBsi3b B Ouocgepe. KpyroBopoTel BeliecTB
OMOT€OXMMHUYECKUE LHKIBl JJIEMEHTOB (yrjepoja, a3oTa). 30HAJbHOCTh Ouocdepsl.
OcHOBHbIE OMOMBI CYIIN
Tema 9.4. YenoeuecTBO B Onocepe 3emiin. AHTpoNOreHHble u3MeHeHust B onocdepe. ['mobanbHble 1
Bnusinue sKosiornueckue mnpoOiembl. CocyliecTBOBaHME NpUPOAbl U uenoBedyecTBa. CoxpaHeHHe
aHTPOIOTEHHBIX O0uopazHoOOpa3usi Kak OCHOBa yCTOMYMBOCTH Ouocdepsl. OCHOBa pPalMOHATBHOTO
¢daxTopoB Ha VIIpaBJICHUS] TPUPOIHBIMH pECypcaMd W WX HCHOJb30BaHME. JlOCTIDKEHHs] OHONOTHH |
o6uochepy OXpaHa MPUPOJIBI
[IpakTnueckoe 3aHaTue (Ha BEIOOP NMpEnojaBaTes) 2

Ne 13 «OTx0a61 TPOU3BOACTBAY

WK «OKOJOTMYECKUE aCIEKThl IPOPECCUOHATBHOMN eATETbHOCTI
i «[Ipopunakrruka npopeccuoHaIbHbIX 3a001€BaHHID

K «BausiHue Npou3BOICTBEHHBIX ()AaKTOPOB HA OPTaHU3M YEJIOBEKa»




Tema 9.5.
BinusiHue counanbHo-
IKOJIOTHIECKUX
(bakTOpOB Ha 30POBHE
YeoBeKa

3110poBbE U ero coctapisoue. PakTopbl, MOJOKUTEIBHO U OTPULATENBHO BIUAIOLINE HA
opranusM denoBeka. [IpoOiiemMa TEXHOTEHHBIX BO3JCHCTBHH Ha 3]I0pPOBbE UEIOBEKA
(27eKTpOMarHUTHbIE IOJIsA, OBITOBAs XHMMHSA, H30BITOUHBIC WIYMbl, pagualus U T.IL.).
Ananrtanus  opraHu3Ma uenoBeka K (akropam okpyxatomieid cpensl. [TpuHImms
(bopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Gusndeckas aKTUBHOCTb U 3]I0POBbE.
brnoxumMmueckue acreKThl paliuoOHaJIbHOI'O NUTAaHUA

JlaboparopHbIe 3aHATHS

Ne 3 «YmMcTBeHHAs pabOTOCIIOCOOHOCTEY

w «Briusaue abnotndyeckux (pakTopoB HA YEJIOBEKa» (B KAUECTBE TPUITEPOB, CHIDKAIOIINX
paboTOCHOCOOHOCTh,  HCIOJIB30BaTh  YCJIOBHS ~ OCYIISCTBICHUS  NPO(ECCHOHATBHOU
NEATSILHOCTH: IIIyM, TEMIIEpaTypa, pu3ndeckas Harpys3ka u T.J1.)

Pa3nen 10. Cesiekunsi OpraHu3mMoB, OCHOBbI OHOTEXHOJIOTHH

Tema 10.1.
Cenexuus
KaK HayKa U Iporece

Coneprxkanne y4eOHOro Marepuasia

Cenexkuus Kak Hayka W IpoLecC. 3apOKIACHHUE CEJNEKIUU U aoMmecTukauus. Ydyenue H. .
BaBuiioBa 0 LeHTpax MHOrooOpasus M IPOUCXOXKJIEHHUS KYJIbTYpHBIX pacTeHMid. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX XKUBOTHbIX. CopT, nopoxa, mrtamMm. COBPEMEHHBIE METOJbI
CEJIECKIIUU. Maccosblit
U UHAMBHUIYalbHBIM OTOOPHI B CEJNEKIMM pacTeHUH M KMBOTHBIX. OLEHKa 3KCTephepa.
bnuskoponcTBeHHOe ckpemyBaHue — MHOpuUAMHT. Yucras nuaus. CKpenyBaHHE YHCTHIX
muHud. [etepo3uc, umm ruOpuaHas cuina. HepoJACTBEHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rulOpuauszanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 W IMOJy4eHHe
MOJIMIIIONJOB. JIOCTHKEHMSI CETEKIIMU PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB

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

HTorosoe 3ausatue.

Koncynpranus

IIpomexyTounas arrectauus (quddepeHIIMPOBAHHbBIN 3a4eT C OLIEHKOMN)

Bcero:

NSRS




3. YCJIOBUS PEAJIM3AIIMY YUYEBHOM JUCIIUITIIUHBI

3.1. Ina peanu3anuy NporpaMMsbl y4eOHOM AMCUMILUIMHBI MpPeIyCMOTPEHbI
cleAyIoIHe ClenuaJbHble IOMELeHHUs:

KaOuner ocHallleHHBIN:

- cIenualu3upoBaHHas MeOeldb M CUCTeMbl XpaHeHus (pabouwe Mecta
oOydaromuxcsi, paboyee MECTO IMpenojaBarens, MKapbl AJI1 XpaHEHUs Pa3IaTOYHOIO
JUIaKTUYECKOr0 MaTepuana u Jip.);

- TeXHUYECKHE Cpe/ICTBA 00yUeHHsI (KOMIBIOTEP C BO3MOXKHOCTBIO MOIKIIOUEHUS
K  MH(OPMALMOHHO-TEIEKOMMYHUKAaUMOHHOW  cetu  «WHTepHeT»,  mpoekTop,
MyJIbTUMEUIHOE 000pynoBanue, MDY);

- yuyeOHO-HarsigHbie mocoOus (yueOHbIe TOCOOUsI, KOMIUIEKThI Y4e€OHBIX TaOIuIl,
CTEH/I0B, TU1aKaToB «buonorus» u ap.);

- IUJAKTUYECKHE MaTepHuaibl (3alaHus JUIsl NPaKTUYeCKUX paboT, I pa3HbIX
BUJIOB OIICHOYHBIX MPOILENyp, JJabopaTOpHblEe MPHHAJIC)KHOCTH, KapTOUKH, repbapuu,
MHUKPOCKOII, MUKPOIIPENapaTsl U 1p.).

3anbl (OubIMOTEKA, YUTATIBHBIN 3a11 C BBIXOJIOM B ceTh MHTEpHeT).

CreuvanpbHOo€ TMOMELIEHUE JJI1 OpraHu3alli  CaMOCTOSITENIbHOW  paboThl,
OCHAIIIEHHOE 000PYA0BaHUEM:

- KOMIIBIOTEpHAsl TEXHUKA (KOMIIBIOTEPHI C BO3MOXHOCTBIO IOJAKIIIOYEHHS K
MH(OPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTH «IHTepHeT», IpUHTEp, CKaHeD).

3.2. UudopmaunoHHoe o0ecniedeHne peain3alui NporpaMmbl

Jns  peanuzanuu  nporpaMmbl  OuOMMOTe4HBIM  (OHI — 0Opa3oBaTeNbHOU
OpraHMW3allMy pacrojiaraeT TeYaTHBIMH W DJIEKTPOHHBIMU 00pa30BaTEIbHBIMH U
MH(OPMALIMOHHBIMU ~ PECypcamMH, pPEKOMEHJIOBaHHBIMM  JJI1  HCIOJb30BaHUS B
00pa3oBaTeIbHOM MpoIIecCe.

3.2.1. OcHOBHBIE TeYATHbIE U (MJIH) JIEKTPOHHbIE U3TaHUS

1. [Naceunuk B.B., Kamenckuit A.A., Pyouos A.M. u npyrue/lloa pex. [Taceunuka
B.B. // buonorus -10 wu//Axnuoneproe obmectBo "HzmatensctBo "lIpocserienue"
ISBN978-5-09-077305-/2022r./223 c.

2. [Maceunuk B.B., Kamenckuit A.A., Pyonos A.M. u npyrue/llon pen. Ilaceunuka
B.B. // buonorus -11 kn//AxunonepHoe obmectBo "HzmatensctBo "[IpocBemenue" /
VMK "Jluausg xuszau'.// ISBN: 978-5-09-028251-2, 978-5-09-047568-6 o0OHOBIIEHA
15.02.24

3. M. Jemmmun, JI. H. Ky3nenosa; nog pen. 1. K. bensesa, I'. M. JlpiMminna. —

buonorus 10 ki.. - Mocksa : I[Ipocsemenne, 2022.1.223 c.

3.2.2. J/lonoJTHUTEIbHbIE HCTOYHUKHU

1. TepemoB A.B., IletpocoBa P.A. //buonorus. buonoruueckue cucTemMbl U
nporeccol//11 xi./ OOmecTBo ¢ orpanndeHHoi oTBeTcTBeHHOCThIO "MOL MHEMO3U
HA» ISBN 978-5-907101-85-2


https://catalog.prosv.ru/category?filter%5B6%5D=971

2. Tepemor A.B., IlerpocoBa P.A. //buonorus. buonormdeckue CUCTEMBI H
npouieccol//11 ki./ O6miecTBo ¢ orpanndeHHoi oTBeTcTBeHHOCTHIO « 1O MHEMO3N
HA» ISBN:978-5-907101-84-5, 215 c.(Odcer)

3. HoBas o6pa3zoBarensHas cpena. — URL: http://www.edu.ru/ — Pexxum nocryna:

cBOOOIHBIN. — TekcT: aneKkTpoHHBIN. (naTa oOpamenus: 12.03.2024).

4. Vaurenbckuii moptas. — URL: https://www.uchportal.ru/load/31 — Pexum
JIOCTYyTa: CBOOOHBIN. — TeKCT: 2JIeKTPOHHBIN. (1aTta obopamenus: 12.03.2024).
5. Ilencoser. HoBoctu oOpaszoBanus. — URL: https://pedsovet.org/ — Pexum

JIOCTYTIa: CBOOOHBIN. — TeKCT: 2NIeKTpOHHBIN. (j1aTa obOpammenus: 12.03.2024).
6. Hayunas snekrponHas Oubnuorexka (HOb). — URL: http://www.elibrary.ru/ —

Tekct: anmekTpoHHBIN. (1aTta oopamenus: 12.03.2024).
7. Enunas xojekuus IUQPPOBBIX oOpa3oBaTenbHbIX pecypcoB. — URL:

http://school-collection.edu.ru/ — TekcT: 3nekTpoHHBIN. (HaTa oOpamenus: 12.03.2024).
8. Honros, B. C. OcHOBBI 0€301IaCHOCTH XKHU3HEAEATEILHOCTH : yueOHuk / B. C.
Homnros. — Caukrt-IletepOypr : Jlans, 2020. — 188 ¢. — ISBN 978-5-8114-3928-7. — Tekcr
ANEeKTpoHHBIA  //  Jlawp  :dnekTpoHHO-OMOnMmoteunass cucrema. —  URL:
https://e.lanbook.com/book/133903 (nata obpamenus: 12.03.2024).

4. KOHTPOJIb Y OLIEHKA PE3YJLTATOB OCBOEHMSI
YYEBHOW JUCHUTIIMHBI
I/I3yqe1me JUCIIUIIJINHBI 3AaKAHYUBAETCHA 32a4YE€TOM C ouemcoﬁ

O6mas, npodeccruoHaabHas Paznen, Tema Tun oLeHOYHBIX
KOMIIETESHITHS MEPOTTPHSITHIA

OK 01 Bri6upatsb criocoOsl P.1Tema 2 4.1I-o/c KonrtponsHas pabora
petieHus 3aaa4y P.2 Tema 5,6. 1I-o/c CaMooI1IeHKa 1 B3aNMOOILIEHKA
npodeccuoHaNbHOM P.4 Tema 1,2,3,4, . I1-o/c IIpe3eHTanus MUHU IPOEKTOB
JIESITCILHOCTH P.5 Tema 1,2,3 IT-o/c Y CTHBINM ¥ TNCEMCHHBIN
MPUMEHUTEIHHO K Pa3IMYHBIM omnpoc
KOHTEKCTaM OpOoHTaNBHBII ONPOC.

Pab6ota B rpymnmnax
JlaGopaTopHast paboThI
3aueT ¢ OLEHKOMN

OK 02 Hcnonp3oBaTh P.1Tema 1,2, 4, 5. I1-o/c [Ipe3enTanus MUHU TPOEKTOB
COBPEMEHHBIE CPEACTBA P.2 Tema 1, 2, 3, 4,5,6.11-0/c Keticer
MOKCKa, aHaJIn3a u P.3 Tema 1,2,3. I1-o/c Pabora B rpynmax
uHTepnpetanuu nHpopmaruu | P.4 Tema 1,2,3, 4, 5.11-0/c [IpakTnueckue u
U MTHPOpPMAIMOHHBIE P.5 Tema 1,2,3 I1-o/c nabopaTtopHble pabOThI
TEXHOJIOTUH ISl BBITIOJTHEHUS Pemenue 3anau.
3aa4 npodeccuoHaIbHOM 3a4eT C OIEHKOM
JESTEIIBHOCTH
OK 04. DdppexTuBHO P.1Tema 1, 5. IT-o/c [Ipe3eHTanust MUHU TPOEKTOB
B3aMMOJICHCTBOBAThH U P.2 Tema 3, 4, 6. II-o/c Keiicel
paboTatb B P.3 Tema 1,2,3. I1-o/c Pabora B rpynmax
KOJUIEKTUBE U KOMaHJIE P.4 Tema 4, 5.11-0/c IIpakTnueckue u

P.5 Tema 1,2,3 I1-o/c nmabopaTopHbIe PaOOTHI

Pemenue 3agau.



http://www.edu.ru/
https://www.uchportal.ru/load/31
https://pedsovet.org/
http://www.elibrary.ru/
http://school-collection.edu.ru/
https://e.lanbook.com/book/133903

3ayeT ¢ OIEHKOH

OK 07 CogeiicTBoBath
COXPaHEHHIO

OKpYKarollen cpeibl,
pecypcocOepeReHHIO,
MPUMEHSTh 3HAHUS 00
U3MEHEHHUHU KJIMMaTa,
MIPUHIIMIIBI

OepexIIMBOro NPOM3BO/ICTBA,
3 pexTuBHO

JIEICTBOBATH B UPE3BbIYaNHBIX
CUTYaIUsIX

P.4 Tema 1.2,3. 4, 5.11-o0/c

YcTHbIH 1 QPOHTATBHBII
orpoc.

Pa6oTa B rpynmax
IIpe3eHTanyss MUHU IPOEKTOB
OueHnBaemasi JUCKyCCHS
Tect pemieHne 3K0I0rHYECKUX
po0JIeM OKpYKarollen Cpeibl
3ayeT ¢ OLICHKOU
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