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1. O0masi XapaKTepUCTUKA NPUMEPHOH padoyeil MPOrpaMmbl

001eo0pa3oBaTeJIbHOM JUCUUILIMHBI «BHOJIOTr D)

1.1. MecTo AUCHUILUIMHBI B CTPYKType 00pa3oBaTe/ibHO MPOrpamMMbl
CIIO:

Oo6meoOpa3oBaTenbHas nuciuiuinia «buonorusy sBiserca o0s3aTenbHON
4acThio  001Ie00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbI B

cootBeTcTBUU ¢ PI'OC CIIO no

(npopeccuu/cneyuanvrocmu)

1.2. lleqiu 1 muIaHMpyeMble Pe3yJibTAThI 0CBOEHHS JUCHUILUIUHBI:
1.2.1. Heapb AuCUMIIHHBI

ConeprkaHue nmporpaMmMbl 0011e00pa3oBaTeIbHON TUCIUIUIMHBI « BUOTOTHs»
HAMpaBJICHO Ha JOCTHKEHUE PE3YJIbTAaTOB €€ H3YYEHHUS] B COOTBETCTBUM C
tpeboBanusiMu GI'OC COO c yuerom npodeccuoHanbHou HanpasieHHocTH OI'OC
CIIO. Lenp uzydyeHus: nucuuIuinHbl «buosnorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
OOy4YaroIMMUCS 3HAHUSIMHU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpTraHU3allluK KUBBIX
CHUCTEM pPa3HOr0 paHra W MPUOOpPETEHUE YMEHMM HCIIOIb30BaTh ATH 3HAHUS IS
IPaMOTHBIX JEHCTBHA B OTHOLIEHWHM OOBEKTOB >KMBOM MPHUPOABI U PELICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.
JocTuxeHnue 1eau U3y4YeHHUs AUCHUIUIMHBI «buonorus» Ha 0a30BOM YpOBHE
oOecreunBaeTcs pelieHueM CIIeIyOIMX 3a1au:
o OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUN O OHOJOTUYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOM
1. (OPMHUPOBAHUSI TPEJICTABICHUN O €CTECTBEHHO-HAYyYHOM KapTUHE MUDa,
0 METO/aX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3HH U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3alluH, BBIAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH;
o dbopmMupoBaHUEe Yy OOYYaIONIMXCS TO3HABATEIbHBIX, HWHTEUICKTYaIbHbIX

H TBOPUYCCKHUX CITOCOOHOCTEHN B nponecce aHailn3a AdaHHLBIX O IIYTAX PAa3BUTHA



B OMOJIOTHH HAy4YHBIX B3TJISIIOB, MJEH M MOJXOJOB K M3YUYEHHIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpTraHU3aINY;

o CTaHOBJICHHE Yy oOOywarommxcs oOImedl KyJabTyphl, (yHKIIMOHATHLHON
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBICHHS OKPY KAIOIIETO
MUpa KUBOU MPUPOIBI HA OCHOBAHWY 3HAHUH U OMBITA, MOJTYYCHHBIX TIPU U3yUYECHUU
OHOJIOTHH,

o dbopmupoBaHre Yy OOyYaOIMMXCA YMEHHA WJUTIOCTPUPOBAThL 3HAYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JIESITEIIbHOCTU YENOBEKa, Pa3BUTHUH
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTHUH M arpoOMOTEXHOIOTH;

o BOCITUTaHNE YOSKIEHHOCTH B BO3MOYKHOCTH TTO3HAHUS YEITIOBEKOM JKUBOU
PUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUYECKUX
HOPM IPU IPOBEICHUH OMOJIOTHYECKUX UCCIEI0BaHUM;

o OCO3HAHHWE IICHHOCTH OWOJOTHYCCKUX 3HAHWKA IS TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

° npUMEHEHUEe MPUOOPETEHHBIX 3HAHWW U YMEHHM B MOBCEIHEBHOW >KU3HU
JUUI. OLICHKH TIOCJICACTBUM CBOEU NIESITEIbHOCTH MO OTHOLICHUIO K OKPY’KAIOILIEH
cpelne, COOCTBEHHOMY 37I0pPOBbIO, 000CHOBaHUE U COOJI0IeHNE MEP MPOPUITAKTUKH
3a00J1eBaHU M.

Jna pewenus 3a0ay u 0ocmudiceHus yenetl uzydenus OUCYUNIUHbL 8 CUCmeme
cpeoHe2o0 npogheccuoHanrbHo20 00pazoeanus, 8 NPUMEPHOU paboyeli npocpamme
8bI0€/IEHO OCHOBHOEe U NPOYECCUOHATbHO OPUEHMUPOBAHHOE COOepIHCaAHUe.
B ocnosHnoe coodepocanue exnroueHvl 6ce codepicamenbHvle JNUHUU, KOMOpble
npeonazaomcs 0 0053ameNbH020 U3VYeHUsT (PedepalbHOl 00paz08amenbHOU
npocpamMmoll cpedHez2o obwe2o oobpazosanus no buonocuu (6aszoewviii yposenv).
Ilpu paspabomke paboueli npocpammsl OUCYUNIUHBL, NPEnooasamens 6npase
UBMEHUMb  NOCIe008AMENbHOCMb  U3YUeHUs U 00beM  4acos, 0meoouMblil
Ha u3ydeHue mem OCHOBHO2O COOEPHCAHUS Ol YCMAHOBLEHUSI MEHCNPEOMEMHbIX
ces3zell c opyaumu OUCYUnIUHaMu 0b6ueobpazoeamenbHoO20
u obwenpogeccuonarvroz2o yukios yueonozo niauwa OIl CIIO. Ilpenooasamens

enpase 3ameHumsv J1a60pamopHvie U NpaAKMmuyeckKue 3aHSAMmus OCHOBHO20
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CO0epXxCcanus Ha  AHANO2UYHble NO  meMamuxe, YUumvleas umeroujeecs
6 0OpazosamenvHolU opeanu3ayuu 06o0pyo0osaHue.

OcHogHoe cooepoicanue NpuMepHou padodei npocpammbl OUCYUNTUHDL,
00pasosamenvHas OpeaHU3ayus CAMOCMOAMENbHO pPACUUPSem  MeMamuKol
npogeccuoHanvHol  HANPasieHHoCmu  (NpOecCUOHAIbHO — OPUESHMUPOBAHHBIM
cooepoicanuem Ui COOEPHCAHUEM  NPUKIAOHO20  MOOYJs),  HeoOX00uMou
ons danvHetiuezo ycneuinozco oceoenus OIl CIIO. [lpenodasamenv modcem
8blOpamsv  cooepocanue NPUKIAOH020 MOOVISL U3 NPEOJIONCEHHLIX BAPUAHMOS,
6 coomeemcmeuu ¢ 0CODeHHOCmAMU  chepbl  OesmenbHOcmuU  0YOYUUX
CReYUAIUCmos Uil paspabomams €20 CamocmosamenbHo, UHMeSpUpyst COOepHcaHue
oucyunaunvl «buonocusy c codepowcanuem obwenpogheccuoHanbHbvIX OUCYUNTUH
u npogpeccuonanvrvlx  mooyneu Ol  CIIO ¢ yemvio opmuposanus

npogheccuoHanbHbIX KOMNEMeHYUl.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHUSI  0011e00pa3oBaTeJIbHOM
aucuIIMHbBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

O6mme komnerenuu (nanee — OK) u npodeccnonanbHble KOMIETEHIINN (J1a1ee —
[IK) ®I'OC CIIO B COOTHECEHHMH C JHMYHOCTHBIMHM, METanpeaMETHbBIMU
U TMpPEeIMETHBIMHU pe3yibTaTaMu oO0ydeHus 0a3oBoro ypoBHs (nmainee — IIPO)

®I'OC COO npencraBieHbl B Ta0IHIIE:



Kon u IInanupyembie pe3yJbTaTbhl OCBOCHHS THCHUIIINHBI
HAaHMeHOBaHHe
‘bOPM"pyeM“UX Oo6ume’ JMcuunIMHapHble?
KOMIIeTeHII U
OK O01. BeiOuparp | JIudHOCTHBIE pe3yJbTaThl JOJKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHHK O MECTE€ U POJIM OHUOJIOTHH
CHOCOObI  pelIeHUs | TPYJOBOI'O BOCIIUTAHMUSL: B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOM TPaMOTHOCTH
3a/1a4y - TOTOBHOCTh K TpPYAY, OCO3HaHWE IIEHHOCTU MAacTEepPCTBA, | UYeIOBEKa ISl PEHICHUS )KU3HEHHBIX TPOOIIEM.
npodecCHOHATIBPHON | TpyAoooue; [1P6 2. CdopMupOBaHHOCTb YMEHHSI PacKpbIBaTh COJEp’KaHUE
NEeSITEIbHOCTH - TOTOBHOCTh K AKTUBHOHM JAEATETbHOCTH TEXHOJOTMUYECKOH | OCHOBOIONATalOUIMX OWOJIIOTUYECKUX TEPMUHOB U  TOHSITHIA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CHOCOOHOCTb | JKM3Hb, KIJIETKA, TKaHb, OpraH, OPraHu3M, BHJ, IOIMYJIALHUA,
K pa3IMYHbIM | HHULUUPOBATH, INIAHUPOBATh U CAMOCTOATEIBHO BBIIOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKyIO JeSITEIbHOCTD; U TpeBpallleHue HHEepruu), Tromeocras (camoperyssuus),
- UWHTEpeC K pa3nuyHbiM cdepaM mnpodeccuoHaNbHON | OMOCHMHTE3 Oelika, CTPYKTypHash OpraHu3alusi >KUBBIX CHCTEM,
JeSITEIbHOCTH. JTUCKPETHOCTD, camMOperyJisius, CaMOBOCITPOU3BE/ICHNE
MetanpeameTHbIE pe3ynbTaThl JOJKHBI OTPaXaTh: (penponykiusi), HaCJIEZICTBEHHOCTD, WU3MEHUYUBOCTb,

OBnaneHne yHUBEPCAIbHBIMA YY€OHBIMU TTO3HABATEIbHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENFHO (OPMYJIHUPOBATh U AKTyaIU3HPOBATh
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM NPHU3HAK WM OCHOBAHMS
JUTISl CpaBHEHUS, KiTacCu(UKAIN U 0000IICHMS;

- ONIPEACIATH LIeNIU AeATENbHOCTH, 3a/1aBaTh TapaMeTPhl

Y KPUTEPHUU UX TOCTHKCHHS;

- BBIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B paCCMaTPUBAEMBIX SBICHUSX;

SHEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBAsI OpraHU3alIns.
I1P6 3. CdhopMuUpOBaHHOCTb YMEHHS PACKPBIBATH COJEpIKaHHE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKMX TEOPUH U THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTAallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOKACHUS )KU3HU U YETIOBEKA.

I1P6 4, CdopmupoBaHHOCTH YMEHUSA pacKpbIBaTh

OCHOBOIIOJIATAIOIINEe OMOJIOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(' Menpnens, T. Moprana, H.W. BasunoBa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux TPUMEHUMOCTH K >KUBBIM
CHUCTEMaM.

ITP6 5. IlpuoOpereHne ombITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIh3YEMbBIX B OMOJIOTHH: HAOIIOICHUS

! Vka3eBaroTCs IMIHOCTHBIE M METaNpeIMETHEIE pe3ynbTaTsl n3 ®PT'OC COO, B (opMHUPOBAHHH KOTOPEIX YIACTBYET 00OIIC00pa30BaTeIbHAS JUCIUIIIHHA.

2 JlucuruiMHapHble (IPEeIMETHBIE) Pe3yJIbTaThl YKa3hbIBAKOTCA B COOTBETCTBHH C UX NMoIHbIM nepeuneM Bo GI'OC COO. IpeaMerHbie pe3yabTaThl 6a3oBoro yposus ([IPG) Hymepyrorcs
B cootBercTBUU PI'OC COO (IIpnkaz Munobpuayku Poccun ot 17.05.2012 Ne 413 (pemakiust ot 27.12.2023 r.).
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- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE PE3yJIbTaTOB
MOCJICACTBUI NCATCIbHOCTH;
0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIeIOBATEIHLCKON

U TPOCKTHOM JEATEIBbHOCTH, HaBBIKAMH pa3pelieHus
npo0Jem;

- BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3H

Y aKTyaJIM3UPOBATh 33]1a4y, BBIIBUTATh TUTIOTE3Y

€e pelIeHMs, HAXOIUTh apryMEeHTbl s JO0Ka3aTelbCTBa
CBOMIX YTBEPXKICHHM, 3a/JaBaTh IMapaMeTpbl M KPUTCPUHU
pEIICHUS;

- AHAJIM3WPOBAThH IIOJIYYCHHBIE B XOJE pCIICHUS 3aJauu
pe3yNbTaThl, KPUTUYECKH OLIEHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh TUIAH PEHICHUS MPOOIEMBI C YYETOM aHATN3a
UMEIONTUXCS MAaTEPUATBHBIX M HEMAaTEPHAILHBIX PECYyPCOB;

-- yMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- yMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
oOuacrei;

- BBIJIBUTAaTH HOBBIE HJIEM,
MOJIXO/IBI U PEIICHUS

JACATCIIBHOCTb, OICHHBATH
neisiM, OLCHUBATh  PHUCKHU

npeajaratb OpUTrHHAJIbHBIC

Y OIMCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBICHUI; OpraHU3aIluu
U TPOBEACHUS OHOJOTMYECKOr0 JKCIHEPUMEHTA, BbIIBUKCHUS
TUTOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKIYy HCCIETyEMBIMU
BEJIMYMHAMU, 00BsICHEHUS MOJTy4YEeHHBIX pe3yJbTaToB
u  (GOpPMYyJIIMPOBAHHS BHIBOJIOB C HCIIOJIB30BAHMEM HAYYHBIX
NOHATUM, TEOPUH U 3aKOHOB.

I[MIP6 6. ChopMHUPOBAHHOCTH YMEHHS BBIICNIATH CYIICCTBEHHBIC
OpU3HAKW  BHUPYCOB, KIETOK  MPOKApHOT U  SYKapHOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB,
OHOreoIeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TPEBPALICHUS DHEPTUM B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO ¥ YHEPTeTHUECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Meii03a,  OIUIOAOTBOPEHMS,  Pa3BUTUS W Pa3MHOXKEHUS,
WHIUBUTyaJIbHOTO Pa3BUTHsS OpraHu3Ma (OHTOreHe3a), 00phObI 3a
CYLIECTBOBaHHME, €CTECTBEHHOTO0 OTOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB K Cpelleé OOWTaHMs, BIUSHUS
KOMIIOHEHTOB IKOCHUCTEM, AHTPOTIOTEHHBIX W3MCHCHUI
B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYTOBOpPOTa BEILECTB U MIpEeBpallleHre SHeprun B Ouocdepe.

I[IP6 7. CdopMUPOBAHHOCTb YMEHHUSI NPUMEHSATH IOJY4YEHHbIE
3HaHUS i1 OOBSICHEHHUS OMONOTHYECKUX MPOIECCOB U SIBJICHMUIA,
JUTS IPUHATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C LleNblo obecnieueHus 0€30MacCHOCTH CBOETO 3/10POBbsI U 3/I0POBbS
OKPY’KaIOIIMX JIFOJEH, COONIOJCHHS 370pOBOTO o0Opasa KU3HH,
HOpPM T'PaMOTHOTO MOBEJEHHS B OKpY’KaloIIel MPUPOJHON cperie;

MMOHUMaHWE  HEOOXOJMMOCTH  HCIIOJIb30BAHUS  JTOCTHXKEHUI
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJNOTUH Ui palOHAJILHOTO
MIPUPOAONOIB30BaAHUS.

I[MP6 8. CdopmupoBaHHOCTH YMEHHUS pelIaTh OHOIOTUYECKUE
3a/1a4, COCTABIISITH TCHOTUITMYECKUE CXEMBI CKPEIITMBAHUS

JUISL pa3HbIX THUIIOB HACIEIOBaHUS NPU3HAKOB y OPraHU3MOB,
COCTABJISITh CXEMBI IIEPEHOCA BEIIECTB U HEPIUU B IKOCHCTEMAX
(1enu nuTaHusl, NTUIIEBBIE CETH).




I[MIP6 9. CdopMupOBaHHOCTH YMEHHH KPUTHYECKH OIEHUBATH
UHPOPMALIMI0  OHMOJIOTUYECKOT0  COJEPKaHMs, BKJIFOYAOLIYIO
IICEBJJOHAYYHbIE 3HAHUSA M3 PA3IMYHbIX HCTOYHHMKOB (CpencTBa
MaccoBod HMH(OpPMaLUKM, HAy4YHO-NOMYJISIPHBIE MaTepUallbl);
HUHTEPIPETUPOBATH TUYECKUE ACIIEKTBI COBPEMEHHBIX
UCCIEeIOBaHUH B OWOJIOTMM, MeAMLUHE, OHOTEXHOJOIUH;
paccmarpuBaTh  IJIOOANBHBIE  JKOJOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (OpMUPOBaTH IO OTHOIIEHUIO K HUM
COOCTBEHHYIO TTO3UIIHUIO.

I1P6 10. ChopmMupOBaHHOCTh yYMEHUH co37aBaTh COOCTBEHHBIE
INUCbMEHHBIE M YCTHbIE COOOIIEHMS Ha OCHOBE OMOJIOIMUYECKOMN
UHPOpPMALIMM M3  HECKOJBKUMX  HMCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN amnmnapar 0MoJ0ruu

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeacTBa  TIOWCKa,
aHanmm3a

U UHTEPIpETanuu
UHpOpMaLUu

U MH(POpPMAIMOHHbIE
TEXHOJIOTUH JUIst
BBITTOJIHEHHST 337124
npodecCuoHaNbHOM
JeSITeTbHOCTH

JInuHOCTHBIE pE3yJibTaThl [JOJDKHBI OTpa)XkaTb B YAaCTH:
[EHHOCTH HAYYHOTO ITO3HAHHS:

-c(hOpMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH W OOIIECTBEHHOMN
OPaKTUKM,  OCHOBAaHHOIO  Ha  JWaiore  KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B MIOJIMKYJIbTYPHOM MHDE.

MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OBnajieHne YHUBEPCAIbHBIMU yUYeOHBIMU MO3HABATENbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHdopmarmeii:

- BJaJeTh  HaBBIKAMU  TMOJy4YeHHs]  HHPOpMaIU
U3  HUCTOYHUKOB  pasHbIX  THUIIOB,  CaMOCTOSITEIIBHO
OCYUIECTBIIATH TIOKCK, aHaJIN3, CHUCTEMATH3ALNIO

U MHTEPIPETALNI0 WHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
MpeJICTaBICHMUS;

- OLIGHUBATh JOCTOBEPHOCTb, JIETMTUMHOCTh WH(OpPMAINH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIIbHO-3THYECKUM HOpMaM

I1P6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POITU OUOIOTHH

B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOM TPaMOTHOCTH
YeJI0BEKa ISl PeLIeHUs )KU3HEHHBIX MPO0JIeM.

I[IP6 7. CdopMUPOBAHHOCTb YMEHHUSI NPUMEHSATH I0JY4YEHHbIE
3HaHUS U1 OObSACHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUH,
JUTSL IPUHSITHS TPAKTHYECKUX PEIICHUH B IIOBCETHEBHOMN JKU3HU

C LleNbo obecnieueHus 0€30MacCHOCTH CBOETO 3/10POBbsI U 3/I0POBbS
OKPY’KAIOIIMX JIFOJEH, COOJIIOJCHUS 370pOBOTO o0Opasa KU3HH,
HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY Karollled NMPUPOTHON cpejie;
MOHWMaHWEe  HEOOXOAWMOCTH  HCIIOJB30BAaHHUS  JOCTIDKECHHH
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJNOTUH Ui palMOHAJIBLHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 10. ChopmMHupOBaHHOCTh yYMEHHUH co37aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE OMOJIOrMYECKOM
uHboOpMalUM M3  HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
WCIOJIb30BaTh MOHSITUIMHBIN anmapar Ouosoruu

OK 04. DddexTrBHO
B3aUMOJIEICTBOBATE
U paboTath

JInuHOCTHBIC pe3yjibTaThl HOOJUKHBI OTpPaXaTb B YaCTH:
OCHHOCTH HAY4YHOr'o IIO3HaHHWA: OCO3HAaHHUC [ICHHOCTHU
HaquOﬁ JACATCIIBHOCTH, I'OTOBHOCTb OCYHICCTBJIATDH

ITP6 5. IlpuobpeTeHre OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHUS, UCTIOIB3yEMbIX B OMOJIOTHH: HAOIIOACHUS U
OIMCAHUS )KUBBIX CUCTEM, TIPOIIECCOB U SBICHUH; OPraHU3alluU
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B KOJIJIEKTHUBE MIPOEKTHYIO u HCCJIEI0BATENBCKYIO0 NESITEIBHOCTD | MPOBEICHUS ~ OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIIBIKCHUS
Y KOMaH/JIe WHJUBUIyaJIbHO U B TPYIIIIE. TUIIOTE3, BBIABICHUS 3aBHCHUMOCTH MEXIYy HCCIETyEMbIMU

MeranpeameTHbie pe3yIbTaThl TOJKHBI OTPAXKaTh: BEITMYMHAMU, OOBSICHEHHUSI TIOTYYCHHBIX PE3YJIHTATOB

OsnageHue YHUBEpCAIbHBIMU KOMMYHHUKATHUBHBIMU | U (OPMYJIUPOBAaHUSA BBIBOJOB C HCIOJIB30BAaHUEM HAayYHBIX

JICUCTBUSIMH: MOHSTUHI, TEOPUI U 3aKOHOB

0) coBMeCTHast eI TEIbHOCTD:

- IOHUMATh U UCTIOIB30BATH MPEUMYIIECTBA KOMAHIHOMN

Y MHAUBHUIYyaJIbHOMN paboTHI;

- TpUHUMATh  IEJIM  COBMECTHOM  JCSTEIBHOCTH,

OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS

M0 €€ [OCTIKCHHIO: COCTaBIATh IIaH  JICHCTBHIA,

pacupenensaTb poiad € YYEeTOM MHEHUW YYaCTHUKOB

00CyXaTh pe3yJIbTaThl COBMECTHOM pabOThHI
OK 07. | JluunocTHBIE pe3ynbTaThl AOKHBI oTpaxarb B dyactu: | [IPG 5. IlpuoOperenue ombpiTa MPUMEHEHHsS] OCHOBHBIX METOJIOB
CopeiicTBOBaTH HKOJOTUYECKOTO  BOCHUTaHUS: -  CHOPMUPOBAHHOCTH | HAYYHOT'O MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHH: HAOIIOICHUS
COXpaHEHUIO HKOJIOTUYECKOHN KYJIbTYpbl, TOHUMAHUE BIUSHUS COIIMAIBHO- | U OMMUCAHUS JKUBBIX CHCTEM, ITPOILIECCOB U SIBJICHUM; OpraHU3alnu
OKpY’KaroIIen HKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U TIPOBEACHUS OHOJOTUYECKOTO SKCIEPUMEHTA, BBIIBUKEHUS
cpenpl, U COILMATBHON Cpefbl, OCO3HAHUE TIO0ANLHOTO XapaKTepa | TUIOTe3, BBISBICHUS 3aBHUCHMOCTH MEXIy HCCIEAYEeMbIMU
pecypcocOepekeHr | YKOJIOTHYECKUX MPoOIieM; BEJIMYMHAMU, OOBSICHEHHS TIOJYYCHHBIX PE3yJIbTaTOB
10, MPUMEHSITh | - IJTAHUPOBAHUE U OCYIIECTBICHHUE JCHCTBHI B OKpYyKaromield | ¥ (OpMyITUPOBaHUS BBIBOJOB C HCIOJIB30BAaHHEM HAYYHBIX
3HAHUS Cpele Ha OCHOBE 3HAHMS LEJNed YCTOMYMBOIO pa3BUTHUSA | IOHATHN, TCOPUN U 3aKOHOB.
00 M3MEHEHUH | YEJIOBEUECTBA; I[TP6 6. CchopMHUPOBAaHHOCTh yYMEHHS BBIICISTH CYIIECTBEHHbBIC
KJIUMAaTa, TPUHIUIBI | - AaKTUBHOE HENPHUAITHE JEHCTBUM, TPUHOCIIIUX BpEX | MPU3HAKU  BUPYCOB, KJIETOK  MPOKAPUOT W  JYKAPHUOT;
OepexKIINBOTO OKpY’KaloIIeH cpene; OJIHOKJIETOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
MPOU3BOJICTBA, - YMEHHE MPOTHO3UPOBATH HEOJIATOTIPUSITHBIC YKOJIOTHYECKUE | OMOTEOIIEHO30B M YKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
3¢ hexTHBHO MOCIIEACTBHSI IPENPUHUMAEMBIX JEHCTBUM, MPEAOTBpAIlaTh | BEMIECTB W TMPEBpAllleHUs HHEPrud B KIETKe, (OTOCHHTE3a,
JIEHCTBOBATH ux; MJIACTUYECKOTO M IHEPTETHIECKOTO OOMEHa, XEMOCHHTE3a, MUTO34,
B YpE3BbIYANHBIX | - PpACIIMPEHUE ONbITa JIEATEIbHOCTH OKOJOTMYECKOM | Mel03a,  OIUIOAOTBOPEHUS,  Ppa3BUTUS U Pa3MHOXKEHHS,
CUTYyaLUSX HaIpPaBJIEHHOCTH. WHJIMBUIYaJIFHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 00phObI

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh: 3a CyIIECTBOBaHWE, E€CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS,

OBnanenue YHUBEpCATbHBIMHU KOMMYHUKATHBHBIMHU | IPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpefie OOWTaHUs, BIUSHUS

JEHCTBUSIMU: KOMITOHEHTOB HKOCHUCTEM, AQHTPOIIOTEHHBIX W3MEHEHUH

0) cCOBMECTHasl 1€ TEIIbHOCTD:

B 9KOCHCTEMaX CBOCH MECTHOCTH,
KpPYTOBOPOTa BEIIECTB M MPEBpalleHUE SHEPTHH B buocdepe.




- INOHHUMAaTb W MHCIIOJIB30BaTh IMMPCUMYIICCTBA KOMaHIIHOfI
Y MHAUBUIYaJIbHOMN paboThI;

- [IPUHUMATH 1IN COBMECTHOU JESITCIIbHOCTH,
OpraHU30BBIBATH u KOOPJMHUPOBATh JeicTBUS
M0 €€ [JOCTIKCHHIO: COCTaBIATh IJIaH  JICMCTBHIA,
pacrpefensiTth poild C YyY4eTOM MHEHUH YYaCTHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOUN PabOTHI

I[IP6 7. ChopMHpPOBAaHHOCTH yMEHHUSI NPUMEHSATH MOJYYCHHBIC
3HaHUA U1 OObACHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBIECHUM,
JUIL TIPUHSATHS MPAKTHYECKUX DPEHICHWH B MOBCEIHEBHOW YKM3HU
C LieNbo obecrieueHus: 6€30MaCHOCTH CBOETO 3/10POBbsI U 3/J0POBbS
OKPYXKAIOIIMX JIFOJIeH, COOJIOJCHMS 3J0pOBOTO 00pasza KHU3HH,
HOPM I'PaMOTHOTO IIOBEJIEHUS B OKpY’XKarolled NMPUPOHON cpee;
MOHMMaHHE  HEOOXOAWMOCTH  MCIIOJIB30BaHHUS  JOCTIDKECHHM
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJIOTUH Ul palMOHAJIBHOTO
PUPOAONIOIH30BAHUS

K’

3 VkaseiBarorca I[IK, smeMeHTH KOTOPHIX (OPMHUPYET IIPUKIAAHON MOoAyiab (Ipo(ecCMOHAILHO OPHUEHTHPOBAHHOE cojepikanue) B coorserctBud ¢ PI'OC peanusyemoit
npodeccun/cnenuansaocta CIIO.
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2. CTpyKTypa 1 coaepkaHue 001meo0pa3zoBaTe/JJbHOM IMCHUILIMHBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0HO# padoThl

Bup yueoHoii padoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JUCHHUILINHBI 72

B T.Y.

TEOPETUUECKUE 3aHATHS 47
MPAaKTUYECKUE 3aHATUS 19
nabopaTopHbIC 3aHATHS 6
OcHoBHoe conepxanue? 60
IIpogeccnonanbHO OpHEeHTHPOBAHHOE CO/lepKaHue (CoiepKaHue 1
NPHUKJIATHOr0 MOYJIs)®

ITpomesxkyTounas arrecrauus® (1uddepeHunpoBaHHbIii 3a4€T) wkx

* OCHOBHOE COJEPKAHME BKIIOUAET COJEPIKATENHHBIE IHHUM MO yuyeOHOMY npeamery «Buomorus» (6a30BbIN YyPOBEHE)
denepanpHOll 00pa3oBaTENLHOM MPOrpaMMBI CPEJHEro 00Iero oOpa3oBaHMs, YTBEP)KICHHON NpuKa3oM MUHHCTEpCTBA
npocsemenus Poccuiickoit @enepanuu ot 18 mast 2023 r. N 371 (B penakuuu Ipuxasa Munnpocsemernus Poccuu ot 9
okTsa0ps 2024 r. N 704).
5 TIpogeccHOHANTBHO OPUEHTUPOBAHHOE COJAEPKAHUE MOXKET OBITh pPACHOPENEICHO M0 pasjenaMm (TeMaM) Win
CKOHLIEHTpUpPOBaHO B pazzaene [Ipuxiannoil Moxys.
& ®opma IPOMEKYTOIHOM aTTECTALMH M KOIMYECTBO YaCOB, OTBOJANMBIX Ha €¢ NPOBECHHE, PErIaMEHTUPYIOTCS yIeOHBIM
wiadom OIT CIIO.
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2.2. TemaTu4eCKMH IUIAH U COACPKAHUE TUCHUTIHHBI

HanMenoBanme Conepman;ae yueOHOro marepuaJja (0CHOBHOE U npmbeccnonanbnou O6Lem dopmMupyemblie
OPUEHTHPOBAaHHOE)', 1a00paTOPHbIE U MPAKTUYECKHE 3aAHATHUS, IPUKJIATHOH MOTYJ/Ib KOMIIeTEeHIIUN
pa3aesioB U TeM 4acoB
(MpH HAJIMYYIH)
1 2 3 4
OcHoBHoOe coep:kaHue
Paznen 1. buosorus kak Hayka. 7KuBble cucTeMbl 1 MX OPraHU3aIHs 2
Tewma 1.1. Cojepkanne ydeOHOro Marepuana 2
buonorus buonorus — nayka o xuBoii npupojae. Csizu OMOJOTHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JIPYTUMHU €CTECTBEHHBIMU HayKaMH, QHIOCO(PHUEH, PEIUTHEN, STUKOM, 3CTETUKON U TPABOM.
Obwmas Ponp Ouonornun B QopmMupoBaHHHM COBpEMEHHOW Hay4HOW KapTuHbl Mupa. Cucrema
XapaKTEPUCTHKA OMOJIOTMYECKUX HAYK.
KU3HU MeToapl MO3HAHUS KUBOM HpUPOJBI (HAOMIOAEHUE, YKCIEPUMEHT, OMHCAaHUEe, U3MEpEHHE, OK-02
KJIacCU(UKAIIMS, MOJISITHPOBAHKE, CTATHCTUYECKAst 00pabOTKa JTaHHBIX).
JKusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus ononorun. OTanune KUBBIX CUCTEM
OT HeopraHuueckoi npupo/sl. CBoMCTBAa OMOCUCTEM U UX pa3HOooOpasue.
VYpoBHuU OpraHu3alNH ouocucTeMm: MOJIEKYJIIPHO-T€HETHUECKUH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, 3KOCHUCTEMHBIH (OMO - TEOLIEHOTHYECKUN),
O6uochepHbIi
Pa3jnen 2 Xumuyeckuii COCTaB M CTPOEHHE KJIETKH 10
Tema 2.1. Copneprkanue yueOHOro MaTepuaa 2
XUMUYECKUH COCTaB | XUMHUYECKUN COCTAB KJIETKH. XHUMHUYECKHE DJIEMEHTBI: MaKpOAJIEMEHTBI, MUKPOIJIECMECHTEHI.
KJeTku. Bona Bona u mMuHepanbHbie BemniecTBa. MYHKIHMH BOAbI M MUHEPAIbHBIX BEIIECTB B KIIETKE.
1 MUHEpaJIbHBIC [Tognepxanue ocMoTrueckoro OamaHca
BCLIECTBA IIpakTHyeckoe 3ansTHE® 1
No 1 «buomornueckasi pojib MUHEPAIbHBIX BEIIECTB B O0ECIEUEHUU >KU3HEICATEIHHOCTH
OpPraHu3MOB, IIPOSBICHUA nucOananca MMHEPAIbHBIX 2JICMECHTOB» OK-01, OK-02,
Tema 2.2. Copneprkanne yaeOHOro MaTepuana 4 OK-04

7 O6pa3OBaT€J'II)HaH OopraHu3zanus BIIpaBe CaMOCTOATCIIBHO ONPEACTIATH MOCICA0BATCIbHOCTh U3YUCHU PA3JACIIOB U TEM, BXOIAAIINX B HUX, 4 TAKIKE MEPEPpACIpCAC/IATh KOJIUYECTBO
qacoB Jis1 OCBOCHUA O6y‘Ia}0HII/IMI/IC$I y‘l€6HOFO Mmarepuajia, € YUYCTOM JIOTUKHU (bOpMI/IpOBaHI/IH MNpEeAMCTHBIX PE3YyJIbTAaTOB, O6IIII/IX u HpO(l)CCCI/IOHaJ'H)HBIX KOMHGTCHHHﬁ,
MEKIPEAMETHBIX CBs3eH ¢ ApyruMu JuCuuvIinHaMu O6HICO6pa3OBaTe.HLHOI‘O u O6III€HpO(1)eCCI/IOHaHLHOFO IUKJIOB y‘{e6HOFO mrana OIL.
8 Yacel J'Ia60paTOpHI)IX pa60T 1 MMPAKTUYICCKUX 3aHATHI YUYTCHBI B COACPIKaHUU yqe6Horo Marepuajia 1 BXOIAT B O6HIC€ KOJIMYCCTBO 4aCOB I10 TEMC.
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Bbuosornuecku
Ba)KHBIE XUMHUYECKUE
COEIMHEHUS

benku. CocraB u crpoeHue 6e1koB. AMMHOKHUCIOTBI — MOHOMEpPHI OenikoB. Hezamenumbie u
3aMEHHMbIE aMHHOKHUCIIOTHI. AMHMHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYphbl O€IKOBOMH
MOJICKYJIbl (TI€pBUYHAs, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBorictBa OecnkoB. buosornveckune ¢yHkuun OenkoB. DepMeHTHI — OHOJOTHUYECKHE
katanmzaropel. CtpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHenu(UIHOCTb.
Kodepmentsl. Buramunsl. OTinnunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB.
VYrieBonabl: MOHOCaxapuabl (TJIHOKO03a, prubo3a U JAe30Kcupru003a), Aucaxapuibl (caxaposa,
JaKTO3a) M Iojucaxapuisl (Kpaxmal, TJIMKOreH, LeJrono3a). buonornyeckue ¢yHKIMU
yraeBofoB. Jlummael:  Tpuriamuepunsl,  pocdomumuasl, crepounsl. [uapoduibHO-
rusipooOHbIe cBocTBa. buonornueckue GpyHkuuun aunuaos. CpaBHEHUE yIIeBOA0OB, OCIKOB
Y JIMIIUJ0B KaKk UCTOYHUKOB dHepruu. Hyknennoseie kucnorsl: JJHK n PHK. Hyxieoruasr —
MOHOMEpHBI HyKJIenHOBbIX KUcI0T. Ctpoenue u ¢pynkuuu JHK. Ctpoenne n pynkuuu PHK.
AT®: ctpoenne 1 QpyHKIHH

JlaGopaTopHble 3aHATHS (Ha BBIOOD MPENO1aBaTelIs )

Ne 1 «Onpenenenne Buramuna C B IPOAYKTaX MATAHUS»

i «OnpeeneHne HaIMYUs Kpaxmania B IPOAYKTaX MUTAHUS

i «'uapodunbHO-THIPO(HOOHBIE CBOWCTBA JIUITHIOBY

nmn «/3ydeHne KaTtaqruTUYECKOW aKTUBHOCTH (DEpPMEHTOB (Ha MpUMepe aMuiia3bl WU
KaTajas3bl)»

Tema 2.3.
CrpykTypHO-
(GhyHKIHOHATBHAS
OpraHu3anys KIETOK

Cojneprkanne ydeOHOro Marepuana

[{utonorus — Hayka o kieTke. KinetouHas Teopust — mpuMep B3auMOAEHCTBUS Uaei 1 pakToB
B HayYHOM IMO3HAHUHU. METO bl U3yUEHHUSI KICTKH.

KneTtka kak menoctHasi xuBas cuctema. OOIue NMpU3HAKU KIETOK: 3aMKHYyTas Hapy)KHas
MemOpaHa, monekyibsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oenka.

Tunel KIETOK: JyKapuoTH4eckas U mpokapuoruyeckas. (OCOOEHHOCTH CTPOCHHS
MPOKapUOTUUYECKONW KieTku. KietouHnas crenka Oaktepuit. CTpoeHHE JYKapHOTHYECKON
kJeTKd. OCHOBHBIC OTJIMYUSI PACTUTEIHHOM, )KUBOTHOU M TPUOHOU KiIeTkH. [ToBepXHOCTHBIE
CTPYKTYpBhI KJIETOK— KJIETOYHAs CTeHKAa, TJIUKOKWIMKC, uX GyHkmuu. [lmasmarmdeckas
MeMOpaHa, €€ CBONCTBA M (PYHKIIHH.

[Mutommazma u ee opranHounabl. OmgHOMemOpaHHble opraHouabl kietku: OIIC, ammapar
lNonbmxu, nuzocoMbl. [loayaBTOHOMHBIE OpraHOWABI KJIETKH: MHTOXOHJPHUH, IUIACTHU]IBL.
[IpoucxoxkaeHrne MUTOXOHAPUN W TutacTul. Bumbel muactun. HememOpaHHBIE OpraHOWIBI
KIETKWA: PUOOCOMBI, KJIETOYHBIA IEHTP, UEHTPUONH, PECHUYKH, KIyTHUKUH. DYHKIHUH
OpraHOMJ0B KJIETKU. BimroueHus.
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SAnpo — perynsatopHslid HeHTp KieTku. CTpoeHue sizipa: sjaepHas 000JI0uKa, Kapuoriazma,
XpOMAaTHH, SIPHIIIKO. XpOMOCOMBI. TpaHCIIOPT BEUIECTB B KJIETKE

JlaGopatopHble 3aHsATHS (Ha BRIOOD IperoiaBaTes)

Ne 2 «Ctpoenue kiaeTku (pacTeHUs, )KMUBOTHbIE, TPUObI) U KJIETOYHBIC BKJIIOUEHUS (Kpaxmal,
KapOTHUHOM/IbI, XJIOPOILJIACThI, XPOMOTLIACTHI )

win «M3ydyeHne cTpoeHHs KJIETOK PacTeHUM, KUBOTHBIX U OaKTepuil MOoJ MHUKPOCKOIIOM Ha
TOTOBBIX MUKPOTMpENapaTax U UX OMUCaHUE

win «IIponunaemocts MeMOpaHsbl (IJ1a3MOJIN3, ACTIIIA3MOJIN3 )»

Pa3gen 3. /KuzHeaesaTeJbHOCTDL KJIETKU

Tema 3.1.
OO0OMeH BelecTB
U TIPEBpAILCHHUE

SHEPTUU

B KJIETKE

Cogepxanue yueOHOro Marepuasa

OOmeH BeniecTB, WK METa00JIN3M. ACCUMIIALNS (TJIACTUYECKUA OOMEH) U TUCCUMMIISLINS
(9HepreTuueckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3aKoHOB
COXpaHCHHS BEIIECTBA W SHEPrUM B NOHUMAHMU MeTabonm3ma. Turbl OOMEHa BEIECTB:
aBTOTpOGHBIA U TeTepoTpodHbIii. Pomb pepMeHTOB B OOMEHE BEIECTB M MPEBPALICHUN
sHepruu B kietke. PorocuHte3. CBeroBas u TemHOBas (a3pl (orocunreza. Peakiuu
dorocunTe3a. DPPeKkTUBHOCTH (HOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a AJIS KU3HHU Ha 3emiie.
Bnusiaue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIMIEHUS! €0 MPOJYKTUBHOCTU Y
KYJbTYpHBIX ~PAacTeHMH. XeMOCHHTe3. XEeMOCHUHTe3Upyrolue OakTepuu. 3HaYeHHE
XeMOCHHTe3a JIJIsl )KU3HU Ha 3eMIIe.

OHepreTuyecknii oOMeH B KieTke. PaciienyieHre BemecTs, BbIACICHHE U aKKyMYJIMpPOBaHUE
DHEPTUU B KIIETKE. DTarbl dHEpreTudeckoro oomeHna. ['nmkomms. BpokeHwe W ero BHIBL
Kucnoponnoe okuciaeHue, wim kieToyHoe abixaHue. OxucnutenbHoe (ochopuarpoBaHue.
D hEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Bruocunres Oenka

Copepxanne yueOHOro MaTepuaa

Peakuuum MmatpuuHoro cuHte3a. [enermueckas wuHpopmanus u JHK. Peamuszanums
reHeThu4yeckoil nHpopMaluu B KieTke. ['eHeTnueckuit Koa u ero cBoiicra. TpaHckpunuus —
marpuunblii  cuHTe3 PHK. Tpancmsuus — OuocuHTe3 Oenka. ITanbl TPaHCIALMH.
KonupoBanue aMuHOKUCIOT. Posib pubocoM B GMocuHTE3€e Oerka

HpaKTI/ILIeCKOC 3aHATUC

No 2 «Pemenue 3a1a4 Ha onpeAesieHue MOCIEA0BATEIbHOCTH HYKICOTUIOBY

Tema 3.3.
Bupycsl

Copepxanne yueOHOro Marepuasa

Hexnerounsie hopmsbl xku3Hu — BUpYyChl. McTopus oTkpeitust BupycoB (. Y. iBaHOBCKwHi).
OcoOeHHOCTH CTPOCHHMSI M )KM3HEHHOTO IMKJIa BUpycoB. bakrepnodaru. bonesnu pacteHui,

OK-01, OK-02,
OK-04
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YKMBOTHBIX M 4€JIOBEKa, BbI3bIBaEMbIC BUpycamMH. Bupyc ummyHonedunura yeaoseka (BUY)
— Bo30Oyautens CITN a. Tlpodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHHUI

Pasznen 4. Pa3dMHoOKeHHE U HHANBUAYAJIBbHOC PAa3BUTHE OPraHU3MOB

Tema 4.1.
JKU3HEeHHEBIN UK
KJIETKH

Conepkanue yueOHOro MaTepraia

Kierounslii 1MWK, WM JKU3HEHHBIM NHKI KieTku. MHTepdasza m murtos. IIporeccsr,
npoTekaromue B nHTepdasze. Perummkanus — peakuus marpuunoro cuaresza JJHK. Ctpoenune
XpPOMOCOM. XPOMOCOMHBIN HA0Op — KapuOTHUN. [[UTIJIOMIHBIN U TalIOWIHBI XPOMOCOMHBIE
HaOopbl. Xpomaruiel. lluTOonoruueckue OCHOBBI PAa3MHOXKEHUS W HMHAWBUYabHOTO
pa3BUTHUs Opranu3mMoB. Jlenenue kinetku —muto3. Craauu muto3a. [Ipoueccsl, npoucxoasume
Ha pa3HbIX CTagusAX MHUTO3a. buomormyeckuil cmpica mMurto3a. [Iporpammupyemasi rubenb
KJIETKH - allonTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTraHU3MOB

Cojnepkanne ydeOHOro Matepuana

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojoBoe. Buasl 6ecrnosaoro pa3MHOXKEHUS:
JieJIeHUE HAJBOE U MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pasMHOkeHue. MIckycCTBEHHOE KJIOHUPOBaHUE OPTaHU3MOB, €r0 3HAUCHHE JJIs1 CEJICKIUH.
[TooBoe pa3smMHOKeHUE, ero oTauuus ot Oecnonoro. Meiio3. Craguu Mmeiiosa. [Ipoueccsl,
IpoOUCXOAAIIMe Ha craausx Menosa. lloBemenme xpomocom B Menosze. Kpoccunrosep.
buonorndeckuii cMbICI U 3HaUYCHHE MeHo3a. ['amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y >KUBOTHBIX. [lo/0OBBIE JKene3bl: CEMEHHUKU U siMyHUKU. OOpazoBaHMe U pa3BUTHE
IOJIOBBIX KIETOK — TraMeT (CIepMaro30uf, SHLEKIeTKa) — CIIEPMATOreHe3 U OOIEHE3.
OcoOeHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. OmnonorBopenue. IlapreHorenes

Tema 4.3.
NunuBunyansHoE
pa3BUTHE OPTaHU3MOB

Cojneprkanne yueOHOro Marepuana

NunuBunyansHOE pa3BuTHe (OHTOreHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3). DTarmbl
SMOpPHOHANILHOTO PAa3BUTHUS Yy TMO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TacCTPYJISIIHS,
opradorere3. [locToMOpHoHaNIEHOE pa3BUTHE. THMBI MOCTIMOPHOHAIBHOTO PAa3BHUTHSL:
npsiMoe, HempsiMoe (MIMYMHOYHOE). BiusHue cpefpl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojacTBa. Poct u pasButue pacteHuil. OHTOreHe3
IIBETKOBOT'O PACTSHUS: JIBOWHOE OIUIOJOTBOPECHUE, CTPOCHHE CEMEHH, CTAUHU PA3BUTHS

ITpakTueckue 3aHsATUS

Ne 3 «Mudexnuonnblie 3a0601€BaHMs U STUAEMHUN B HICTOPUH YETIOBEYECTBAY.
Ne 4 «BakuuHnanumst Kak npouIakTUKa HHPEKIIMOHHBIX 3a00JIeBaHUN»

OK-01, OK-02,
OK-04

Paznen S. HacjiencTBEHHOCTh M1 MK3MEHYMBOCTH OPraHU3MOB

10

Tema 5.1.

\ Copepxanne yueOHOr0 MaTrepuaa

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HacJe0BaHHs

[Ipenmer u 3amauu reHeTUKH. Posib UTOIOTMH U 3MOPHUOJIOrMM B CTAHOBJIEHUU T€HETHKH.
Bxkiag poccuiickux M 3apyOeKHBIX Y4Y€HBIX B Pa3BUTHE T€HETHKH. METOlbl TI'€HETHKHU
(ruOpuaONOrNYecKuii, LUTOTEHETUYECKUH, MOJEKYJIIpHO-reHeTuueckuil). OCHOBHBIE
reHeTUYeCcKue MOHATH. [ 'eHeTHueckast CHMBOJIMKA, UCIIOIb3yeMasl B CXeMaX CKPELIMBAHUN.
3aKOHOMEPHOCTH HACJICIOBAHMSI IPU3HAKOB, ycTaHOBIICHHBIE | . Menaenem. MoHoruOpuiHoe
CKpelMBaHME. 3aKOH eAMHOoOOpazus TuOpuIOB nepBoro mnokojeHus. IlpaBuio
JOMMHHUpOBaHMsI. 3aKOH paclleIuleHus npusHakoB. ['mmoreza umcrorsl ramer. [lonHoe u
HEMOJIHOe  JOMUHHMpoBaHue. JlurubpuaHoe  ckpelMBaHMe. 3aKOH  HE3aBUCHMOIO
HACJIC/IOBaHUs TPU3HAKOB. LlUTOreHeTHYeckne OCHOBBI JUTUOPUIHOTO CKPEUIMBAHUS.
Ananuzupyroliee ckpeliyBaHue. Vcronp3oBaHME aHAIM3HUPYIOLIETO CKpPEIIMBAaHUS IS
OTIpeIeNICHHUs] TEHOTUIIA 0COOH

HpaKTI/IqCCKOC 3aHATUC

No 5 Pemenue 3amad Ha OIpeEreHHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB IPU MOHO-, TU-, TOTUTUOPUTHOM U aHATH3UPYIOLIEM CKPEIIMBAHUH, COCTABICHHE
TCHOTUITMYCCKUX CXCM CKPCIIMBAHUWA

Tema 5.2.
CuemieHHoe
HacJeI0BaHUE
MIPU3HAKOB

Cogepxanne yueOHOro MaTepuana

CueruieHHOE HaclieoBaHue mpusHakoB. Pabora T. Moprana 1o cierieHHOMY Hacae0BaHUIO
reHoB. HapylieHue cluiemnyieHusi TeHOB B pe3ysibTaTe KPOCCUHIOBEpa. XPOMOCOMHAsI TEOpUs
HaCJIEJCTBEHHOCTH. | eHeTHYeCKre KapThI.

['enetnka moma. XpoMOCOMHOE OIpEeaeNeHre Moja. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
T'omorameTHBIC N TeTCpOraMEeTHBIC OPraHU3MBbI. HaCJ'IeI[OBaHI/Ie IIPHU3HAKOB, CHCIUICHHBIX C
10JIOM

[IpakTrueckoe 3aHsTHE

Ne 6 Pemenue 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUSA HACIICACTBCHHBIX
IMIPU3HAKOB TIIpU CHCINICHHOM  HACJICAOBAaHWH, COCTABJICHHUEC TI'CHOTHUIIMYCCKHX CXEM
CKpCIIMBAaHUA

Tema 5.3.
3aKOHOMEPHOCTH
WU3MEHUYUBOCTH

Copepxanne yueOHOro MaTepuaa

N3meHunBOCTh. BUbl HN3MEHUYMBOCTHU: HEHACIIEICTBEHHAS U HacleIcTBeHHas. Poib cpensl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEepUCTHKA MOAM(PUKALMOHHOW H3MEHYHMBOCTH.
BaprannoHHbIN ps v BapuanmonHas kpuBas. Hopma peaknuum npusnaka. KonmnuectBeHHbIE
U KauyeCTBEHHbIE MpPHU3HAKM U MX HopMma peakuud. CBoiicTBa MOIU(PHUKAIIMOHHON
U3MEHYUBOCTH.

HacnenctBenHasi, niaM TreHOTHNUYECKas W3MEHYMBOCTh. KomMOWHATHBHAs W3MEHYMBOCTb.
Meii0o3 ¥ TIOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOW HW3MEHYHMBOCTH. MyTalMoOHHas
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M3MEHYUBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa u
MPUYHHBI MyTaluid. MyTareHHbie pakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJICICTBEHHON
W3MEHYUBOCTH

H. 1. BaBunosa

HpaKTI/I‘IeCKOC 3aHATUC

Ne 7 Pemenue 3aa4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHUMKHOBCHHUA HACIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B33PIMOII€fICTBPI$I I'CHOB, COCTaBJICHUC T'CHOTHUIIMYCCKUX
CXCM CKPCIIMBAHMA

Tema 5.4.
T'enerunka yenoBseka

Cojepkanne ydeOHOro Marepuana

I'enetuka denoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKA:
FE€HEAJOTUYECKUN, OJM3HEIOBBIM, ITUTOTEHETUYECKUM, OMOXMMUYECKHM, MOJIEKYJISIPHO-
reserndeckuii. CoBpeMEHHOE OIpe/eiIeHUEe TeHOTHUIA: MOJHONEHOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUPOBaHKE, B TOM unciie ¢ momomnbto [11[P-ananu3a. HacnencrBennbie 3a0oeBanms
YeJIOBeKa: TeHHbIE OO0JIe3HW, OOJE3HH ¢ HACJIECICTBEHHOW IMPEApacIioIoKeHHOCTHIO,
XpoMocoMHBIe 00sie3Hn. CoMaTHYeCKMe M TeHepaTUBHbIE MyTaluud. CTBOJIOBBIE KIIETKH.
[Tpunmner  3710poBOTO  00Opa3a >KW3HM, JUATHOCTUKU, TMPOPHUIAKTUKH U  JICYCHHUS
TEHEeTUYECKUX  OoJne3Hel.  MeIUKO-TeHEeTHYECKOe  KOHCYJBTHPOBAaHHME.  3HAYCHHUE
MEAMIIMHCKOW TEHETUKM B MPENOTBPALICHUH U JICYCHWHW TEHETHYECKHX 3a0oseBaHMiA
YyeJioBeKa

HpaKTI/IquKOC 3aHATUC

Ne 8 «CocrapieHne U aHAIN3 POOOCITIOBHBIX YCJIOBCKA»

Pa3znea 6. DBoaonuon

Has OHoJIorud

Tema 6.1.
OBOIOIIMOHHAS
Teopus
U €€ MECTO
B OHOIOTHH

Copepxanue yueOHOro MaTepuana

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPUS U €€ MECTO B
Ouonoruu. BrusHEE 53BOJIOIMOHHON TEOPUU HA pa3BUTHE OWUONOTHH H JAPYTUX HayK.
CaunerenbcTBa 3BONIOIUH. [laneoHTONOrHUECKHE: TTOCIIEIOBATEILHOCTD MOSBICHUS BUIOB B
MAJICOHTOJIOTUYECKON JIETONHUCH, TiepexonHbie Gopmbl. buoreorpaduyeckue: CXOACTBO H
pasznuune GayH U GJIop MATEPUKOB M OCTPOBOB. DMOPHUOIOTHIECKHE: CXOJICTBA U PA3IMUUS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJOTUYHBIC, PYJAUMEHTApHBIC OpraHbl, AaTaBU3MbL. MOJIEKYJISIPHO-OMOXUMUYECKHE:
CXOZICTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0ONUYECKHX IyTeH y BCeX
’KUBBIX OPTaHHU3MOB.

OK-01, OK-02,
OK-04
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OpomtonmonHas Tteopus Y. [lapsuna. Ilpennocwiiky BO3HHMKHOBEHHUS JapBHHMU3MA.
JIBIoKymme Ccuiibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOUHOE pa3sMHOXKEHHUE IIpU
OTPaHUYEHHOCTH PECYpPCOB, HEOMpeaeiEHHas M3MEHUYMBOCTh, O0OphOa 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpo3BOTIOLIHS

Conepkanue yueOHOro MaTepraia

Cunretndeckast teopusi 3Bosoruu (CTD) u e€ oCHOBHBIC MONOKEHUS. MHUKPOIBOJIONHS.
[Monynsius Kak equHUIA BHIA U SBOJIOIUH.

JBuxyume cuibl ((akTopbl)3BOJIIONUK BHIOB B Mpupoje. MyTallMOHHBIA Mpolecc |
KOMOWHATUBHAST W3MEHUYUBOCTH. llomyisimroHHBICE BOJNHBI W Jpeid reHoB. M3omnsamus u
murpanus. EctectBeHHbli 0TOOp — HampaBustommii  daktop 3Bomouuu. DopMel
€CTeCTBEHHOTO 0TOOpa. IIpucmocoOneHHOCTs OpPraHMu3MOB KaK pe3yJbTaT ABOJIIOIHH.
[Tpumepsl mpucnocobieHuii y opranusmMoB. ApoMopdo3bl U HAMOAAANTAUU. Bua wu
BU000pazoBanue. Kpurepun Buma. OcHOBHBIC (POpPMBI BHI000pa30BaHus: Treorpaduyeckoe,
9KOJIOTHYECKOe

Tema 6.3.
MakposBonronus

Cojnepkanne yueOHOro Marepuana

MakposBomorus. Dopmbl  3BomouMu:  pumeTHUecKas, IUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMoCTh 3BOIIOLMH

[TpakTuyeckoe 3aHsTHE (Ha BBIOOP MpenoaaBaTeis)

No 9 «CpaBHeHue BUI0B IO MOPGOIOTHIECKOMY KPUTEPUIOH
i «Onucanne MPUCIOCOOICHHOCTH OPraHu3Ma U €€ OTHOCUTEIHHOTO XapaKkTepay

Pa3nes 7. Bo3HMKHOBEHHME M Pa3BUTHE 'KH3HH Ha 3emuie

=)

Tema 7.1.
3apoxaeHue
H Ppa3BUTHE KXU3HU

Cojneprkanne yueOHOro Marepuana

JloHay4yHbIe IPEICTaBICHHUS O 3apOXIACHUU XU3HU. HayyHble rumore3bl BOZHMKHOBEHUS
JKU3HHU Ha 3emiie: aOMoTeHe3 W MaHCIepMUsl. XUMUYECKast dBOJONHS. AOMOTEHHBIN CHHTE3
OPraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIACHHE
XUMHUYECKON DdBOJIIOIMK. HavanepHble 3Tambl OMOOrmueckoil ssosrormu. | mmoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IPOTOKIJIETKH. [lepBble
KJIETKH 1 UX 3BOMIOLMA. POPMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

Pa3Buthe xu3Hu Ha 3emuie no spaM u nepuojam. Karapxei. Apxeiickas U NpoTepo30ncKas
opbl. [laneosoiickas spa U e€ mnepuojbl: KeMOpPUNCKUN, OPAOBUKCKHUM, CHITYpHIICKUM,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, NIEpMCKHUI. Me30301cKasd opa U €€ IepUuobl: TPUACOBBIM,
IOpcKuii, MenoBod. KaifHo3oMckass »pa U €€ Nepuojbl: MajJeOreHOBbINA, HEOTCHOBBIMH,
AHTPOIIOI€HOBBIM.

Tema 7.2.

Coneprkanuie yueOHOTO MaTepraia

OK-01, OK-02,
OK-04
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Cucrema

OpPraHu4YCCKOro Mupa.

Cucrema OpPraHn4eCKOro Mupa KakK OTpPa)XCHUC SBOJIIOLHH. OCHOBHBIC CHCTEMATHUUYCCKHE
T'pYyIIIibl OPraHru3MoOB. XapaKTepI/ICTI/IKa KiimMaTa U IreOJIOTHYCCKHUX ITPOLECCOB. OCHOBHBIE

[Tpoucxoxnenue ATaIlbl 3BOJIIOIMY PACTUTENLHOTO U )KUBOTHOTO MHpa. ApoMOp(03bl Y pacTeHH 1 )KUBOTHBIX.
YeJoBeKa — [NosiBieHue, pacuBeT ¥ BBIMUPAHHUE TPYIIIT KHUBBIX OPraHU3MOB.
aHTPOIIOT€HE3 OBonondsl  4eJoBeKa. AHTpONONOTHs Kak Hayka. Pa3Burtue mpenctaBieHUl o
IPOUCXOKIACHUHM 4YeloBeKa. MeToxpl HM3ydeHHst aHTpororeHe3a. CXOICTBA W PazIHUHs
YeJoBeKa W JKUBOTHBIX. CHCTEMaTHYeCKOe IIOJIOKEHHE 4YenoBeKa. JIBWKymiue CHiibl
(dakropsr) anTpomorenesa. HacnmencTBeHHass W3MEHUMBOCTH W E€CTECTBEHHBIH OTOOP.
OO0mecTBeHHBIN 00pa3 KHU3HH, U3TOTOBICHUE OPYIHH TPYAA, MBIIIJICHHE, PEYb
Tema 7.3. Copneprkanue yueOHOro MaTepuasa

OCHOBHBIE CTaIUU
JBOJIFOLIMY YET0BEKA

OCHOBHbBIE CTaJMU W BETBU HBOJIOLMU YEJIOBEKA: aBCTPATONUTEKH, YeIOBEK yMENbIH,
YenoBek npsmoxoAsamuii, YenoBek HeaHaepTanbCKuid, UeloBeK pa3yMHBII COBPEMEHHOIO
tuna. Haxoku MCKOmaeMbIX OCTAHKOB, BPEMSI CYIIECTBOBAHMS, 00JIACTh PACIIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckne pacbl. OCHOBHBIE OONBIIME pachl: €BpoINeouHas (€BpasuiicKas), HErpo-
aBcTpajoujHas (dKBaTOpHalibHAasl), MOHTOJIOMAHAsA (a3uaTCKO-aMepHKaHCKas). UYepTsl
MPUCTIOCOOJIEHHOCTH TMPEJICTAaBUTENIEH YEIOBEYECKUX pac K YCJIOBHUSIM CYILIECTBOBAHMS.
EnnncTBO uenoBevyeckux pac. Kpuruka pacuzma

[TpakTuueckoe 3aHsTue (Ha BRIOOP MpErnoaaBaTeis)

Ne 10 «Bpems u myTu pacceseHus 4el0BeKa Mo MIaHeTe»
i «IIprcrnoco0aeHHOCTh YeoBeKa K pa3HbIM yCIOBUSAM cpebl. BiusiHue reorpaduyeckoit
cpezbl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO YETOBEKay

Paznea 8. Opranu3mMsbl 1 OKpYyKaKOIIAS Cpea

Tema &.1.

‘ CopepxaHne yueOHOro MaTrepuaa

OK-01, OK-02,
OK-04, OK-07
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DKonorus
Kak Hayka. Cpebl

DKoorus Kak Hayka. 3alady U pas3zeibl SKOJOrud. MeToabl SKOJIOIrHYECKUX UCCIIET0BaHHUMN.
DKOJIOrHYeckoe MHUpPOBO33PEHUE COBpPEMEHHOro yenoBeka. Cpeapl oOMTaHMs OpraHU3MOB:

yp603KOCI/ICTCMLI. buonorndyeckoe M XO3SAMCTBEHHOE 3HAYCHHE AI'pO3KOCUCTEM U

KU3HU. BOJIHAsI, HA36MHO-BO3/Ty1ITHAS, [IOYBEHHAs!, BHY TPUOPTaHU3MEHHAast. DKOJIOTHIECKUE (DaKTOPHI.
OKoJoruyeckue Knaccugukanus sxonoruyeckux pakTopoB: aOMOTHUECKUE, OMOTHYECKUE U aHTPOIIOT€HHBIE.
baxTops JeiicTBue SKOIOTMYECKUX (PAKTOPOB Ha OpraHu3Mbl.AOMOTHYECKHE (DAKTOPBI: CBET,
Temreparypa, BiaaxkHocTb. DortonepuoansM. IlpucrnocobieHuss opraHusMOB K AECHCTBUIO
abuotnuecknx (akropoB. buonormueckue putmbl. buotnueckue ¢dakropel. Bunsi
OMOTHUYECKUX B3aUMOJEHCTBUN: KOHKYPEHLMS, XHUIIHUYECTBO. IlapasuTusm, MyTyaiusM,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAaxJIECOHMYECTBO), aMEHCAIM3M, HEHTpanu3M. 3HaUCHHUE
OMOTHUYECKUX B3aUMOJICHCTBUH JUIs CYLIIECTBOBAaHHS OPTaHU3MOB B IIPUPOAHBIX COOOIECTBAX
Tema 8.2. Cojnepkanne y4eOHOro Marepuana 2
DKOJIOTUYECKUE OKOJIOTUYECKHE  XapaKTepUCTHKU monyssiuud. OCHOBHBIE IIOKa3aTelnd  IOMYJIALUU:
XapaKTePUCTUKU YHUCJIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTh, CMEpPTHOCTb, MIPUPOCT, Murpauus. JluHamuka
HOMYJIALUU YHUCICHHOCTU MONYJISIMU U €€ PEeryJsiiusl
ITpakTHYECKOE 3aHSITHE 1
Ne 11 «ITomcy€T NIOTHOCTH MOMYJISIMI Pa3HBIX BUJOB PACTCHUI»
Pa3nen 9. Cool1iecTBa M 3K0JI0rHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Copneprkanue yueOHOro MaTepuaa 2 OK-04, OK-07
CooOuiectBa Coo0611ecTBO Oprannu3mMoB — O0noreHo3. CTPYKTYphl OMOIIEH03a: BUI0Bast, TPOCTPAHCTBEHHAS, IIKC...
OpPraHHU3MOB, Tpoduueckas (nuuienas). Bunbl-noMmuHanTel. CBsI3M B OHOLIEHO3E.
9KOCHUCTEMBI Okosnoruyeckue cucrteMsl (3kocucreMsbl). llonstne 00 »sKocucTeMe U OHMOreolEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOAYLIEHTBI, KOHCYMEHTBI, pPEIYyLIEHTHI.
KpyroBopot BelecTB M MOTOK 3HEPTUU B dKocucTeMe. Tpoduueckue (IMUIIEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u ceru. OCHOBHBIE IOKA3aTeNd 3KOCHUCTEMBI: OHoOMacca,
OPOAYKIHS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUU, YUCICHHOCTH, OuoMacchl. CBolicTBa
HKOCHCTEM: YCTOMYMBOCTh, CAMOPEryJisalius, pazButue. Cykieccus
Tema 9.2. Copepkanne yaeOHOro MaTeprana 2
IIpupoausie ITpuponHblE HKOCHCTEMBI. OJKOCHUCTEMBI peK M 03€p. OKOCUCTEMA XBOWHOTO WIH
HKOCHCTEMBI HIMPOKOJINCTBEHHOTO jeca. AHTpOIOT€HHBIE KOCUCTEMBI. ATpPO3KOCHCTEMBI.

*TIK ®I'OC CIIO mpodeccuu Win CnenuanbHOCTH A0MKHEL ObITh OTPAKEHB! B COIEPIKAHUU YUEOHOTO MaTEpHala
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ypOo3kocucteM. bruopasznooOpazue kak (akTop ycToWuuBOCTH dKOocucTeM. CoxpaHEHHE
OHMOJIOrHYeCKOro pa3HooOpasus Ha 3emiie

Tema 9.3.
buocdepa —
riaodanabHas

IKOCHCTEMA 3eMITH

Conepkanue yueOHOro MaTepraia

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panunipl, coctaB u cTpykTypa ouochepsl. XKupoe
BemecTBO M ero ¢ynkmun. OcobeHHOCTH OHOChEphl Kak TII00aJbHOW 3KOCHUCTEMBL
Jlunamuueckoe paBHOBecue M oOpaTHas cBsizb B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOreOXMMHUYECKHE IHKIBI 3JEMEHTOB (yriepoia, a3oTra). 30HAIbHOCTh OUOCHEpEHI.
OcHoBHbBIEC OMOMBI CyIIN

Tema 9.4. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJIeP:KaHNe (coAepKaHUue MPHUKJIAJHOT0 MOYJIsA)
Binustaue YenoseuecTBO B Ouochepe 3emiau. AHTponoreHHble u3MeHeHus: B ouocdepe. ['modanbHbIe
AHTPOIIOTEHHBIX sKosiornyeckue mpobiembl. CocyliecTBoBaHME NpUPOAbl U uenoBeuecTBa. CoxpaHeHME
(bakTOpOB Ha Ouopa3zHooOpa3usi Kak OCHOBa ycroWumBocTH Ouocdepbl. OcHOBa palMOHATBLHOTO
ouochepy yIpaBJICHUS IPUPOTHBIMHI PECYpPCAMHU U UX UCTIONB30BaHuE. JJoCTHKEeHNsI OMOIOTHU U OXpaHa
PUPOJIBI
[TpakTuueckoe 3aHsiTue (Ha BRIOOP MpenoaaBaTeis)
Ne 12 «OTxoas! pon3BOACTBa»
W «IKOJIOTHYECKHE aCIIEKThI MPO(EeCcCCHOHAIBHOMN IeATETHbHOCTH
i «IIpodunaktuka npodeccCuoHaTbHBIX 3200IeBaHUII
M «BausiHue npou3BoACTBEHHBIX ()aKTOPOB HA OPraHU3M YEJIOBEKa»
Tema 9.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME (COAEPKAHME MPUKJIATHOTO MOTYJIA)
Biusinue conmanbHO- | 3M0pOBbE U €ro cocTaBisitoue. PakTophl, MOJTOKUTEIFHO U OTPUIIATEIBHO BIUSIONIUE HA
9KOJIOTMYECKUX opranu3M 4yesioBeka. IIpoOrema TEXHOTEHHBIX BO3AECUCTBUI Ha 3J0pOBbE YeJIOBEKa

(dakTOpoB Ha
3JI0POBBE YETIOBEKA

(37eKTpOMAarHUTHBIE TMOJs, OBITOBAs XMMHS, H30BITOYHBIE IIyMBbl, pagHalus W T.IL.).
ApnanTanusi opraHusMma dejgoBeka K (akTopaMm OKpykawoomed cpeabl. [IpuHIMIbI
dbopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Puzndeckas aKTUBHOCTb M 37J0POBBE.
bruoxuMmuyeckue aceKkThl pallMOHAIBHOTO TUTAHUS

JlaGopaTopHbIe 3aHATHS

Ne 3 «YmcTBeHHast paboTOCIOCOOHOCTH

win «BnusHue abnotndeckux GakTOpoB Ha YETOBEKa» (B KaUeCTBE TPUITEPOB, CHUIKAIOLINX
paboTOCIIOCOOHOCTh, ~ MCHOJB30BATh  YCIOBUS  OCYLIECTBICHHMS  MPO(pecCHOHATbHON
NeSITebHOCTH: LITyM, TeMIepaTypa, Gu3ndeckas Harpy3ka u T.1.)

Paznen 10. Cenexkuusi OpraHu3mMoB, OCHOBbI OMOTEXHOJIOT U

Tema 10.1.

| Conepxanne yue6HOro MaTepuania

OK-01, OK-02,
OK-04, OK-07
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Cenexims
KaK HayKa U IpoIiece

Cenekiusi Kak HaykKa W Tpoliecc. 3apokIeHHe CeleKIuu u gomectukauus. Yuenue H. U.
BaBunioBa 0 meHTpax MHOrooOpasusi M HPOUCXOXKIEHUS KYJIbTYpHBIX pacTeHuid. LIeHTpsl
IIPOUCXOXKAECHUS JOMAIIHUX XUBOTHbIX. CopT, mopona, mramMM. COBpPEMEHHBIE METO/IbI
CEJIEKIINU. MaccoBblit
U WHIUBUAYaJbHBIH OTOOpBI B CEJIEKIIMM PACTEHUN M >KUBOTHBIX. OLlEHKa 3KCTepbepa.
bnuskoponcTBeHHOE cKpemrBaHue — UHOpuMHT. Yucras nuaus. CKpeuiuBaHUE YHUCTHIX
muaui. [ereposuc, unm ruOpugHas cwia. HepoicTBeHHOe CKpeUIMBaHWE — ayTOPUIMHT.
Otpanénnas rubpuamzanus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U TMOJy4YeHHE
ITOJIMILIOUAOB. JIOCTMKEHMS CEJIEKIIMU PACTEHUH, )KUBOTHBIX M MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOTHHA

bruorexHonoruss Kkak oOTpacilb NPOM3BOACTBA. ['€HHas WHXKEHEpUsa. OTalbl CO3AAHMSA
pexomOunantHoil JIHK u Tpancrennsix opranuszmoB. Kierounas mnxenepus. Kinerounsie
KYJIbTYDBI. MuKpoKIIOHaJIbHOE pa3MHOXKEHHE pacTeHUH. Kionuposanue
BBICOKOITPOYKTHUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE M ITUYECKHE
npo6aembl. [MO — reHeTHYecKH MOAU(DULIIMPOBAHHBIE OPraHU3MbI

Tema 10.3.
buorexnomnorun
B )KHU3HU U podeccuu

IMpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/IEPKAHME (CO/IEPKAHNE MPUKJIATHOTO MOTYJIs)

OcHoBHBIE HamMpaBIeHUSI COBPEMEHHOW OMOTEXHOJIOTHH B MPO(ECCUOHATLHOM e TENbHOCTH
yejioBeka. MeToipl 0MoTeXHONIOTrHH. OOBEKTHI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTMYECKHUX
U TEHETUYECKUMX OKcrepuMeHToB. [IpaBuia moucka u aHamu3a OHWOIKOIOTUYECKOU
uH(popMalun

U3 pa3IMYHBIX MCTOYHHUKOB (Hay4yHas M ydyeOHO-HayuyHas JIUTeparypa, CpPelCTBa MacCOBOM
uHpopmanuu, cetb UHTEpHET u Apyrue)

HpaKTI/IquKOC 3aHATUC

No 13 Keiicel Ha aHanu3 WHGOPMAIIMK O HAYYHBIX JOCTIKEHHUSIX B 00JIACTU TEHETHUECKHUX
TEXHOJIOTUH, KJIETOYHOM WHKEHEPUH, MUIIEBBIX OMOTEXHOIOTHA.

Ne 14 3ammra keiica: mpeacTaBieHUE pe3yJbTaTOB pELIEHUS KEWCOB (BBICTYIJIEHUE C
npe3eHTaIMen)

1IK...

Pasznen 11. Pemienune

eiicoB B 00,1acTH OHOTexHOoMormii 10

Tema 11.1.1.
buorexnonorun
B MPOMBIIIIEHHOCTH

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME (COAEPKAHME TPUKJIATHOTO MOTYJIfA)

Pa3Butue HpOMBIIHHeHHOﬁ OMOTEXHOJIOTUHA U €€ NPUMCHCHUEC B XM3HH YCJIOBCKA, IMOUCK H
aHaJIM3 UHQOPMAIMK U3 Pa3IUYHBIX HCTOUYHUKOB (Hay4dHas U yueOHO-HAay4Has JUTepaTypa,
CpelcTBa MaccoBoi nHGpopManuu, cetb UHTepHET U ApyTHE)

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

IIK...

10 O6pasoBarenbpHas Opranusa

1Sl CAMOCTOSITEIIEHO ONPE/IEIISICT COepKaHne pasjielia, BEIOUpast oiHy U3 npeaioxeHubix tem 11.1.1 -11.1.3.
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[IpakTrueckue 3aHATUS

Ne 15 Keiicel Ha ananu3 nHGOPMAIIUY O PA3BUTUHU IPOMBIIUICHHONH OMOTEXHOIOTHH (10 MHUHU-
rpynmnam).

No 16 3ammra keiica: mpelcTaBlieHHWE pPE3YyJbTAaTOB PEIICHUS KEHCOB (BBICTYIUICHUE C
MIPE3CHTALINEH )

Tema 11.1.2. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IeP:KaHNe (coAepKaAHUe NTPUKJIAJHOI0 MOYJIs) 6
ConuansHo- OTHYECKUE aCIEKThl pa3BUTHS OMOTEXHOJIOIMM U IPUMEHEHUE UX B JKU3HU YEJIOBEKA, IIOUCK
OTHYECKHUE aCIEKThl | y aHanu3 MHGOPMAIMK U3 PA3TMYHBIX HCTOYHUKOB (Hay4Hasl M y9eOHO-HaydHAas JIUTepaTypa,
OHOTEeXHOIOr Uit CpeAcTBa MaccoBOi MHPOPMALIUH, ceTh IHTEpHET U ApyTHe)
IIpakTHuecKue 3aHATHS 4
Ne 15 Kelicel Ha aHanu3 HHPOPMALUU 00 STUYECKUX ACHEKTaX pPa3BUTUs OMOTEXHOJIOIHH (10
MUHU-TPYIIIIaM).
Ne 16 3ammra keiica: npeincTaBlieHHE pPe3yJbTaTOB pEIIEHHUs KEeHCOB (BBICTYIUICHHE C
MIPE3CHTALNECH )
Tema 11.1.3. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJIeP:KaHNeE (CoAepPKAHUE TPUKJIAHOI0 MOIYJIs) 6
buorexnonorun PazButue OHOTEXHOJNOTHIl ¢ TPUMEHEHHEM TEXHMYECKMX cHcTeM (OMOMH)KeHepus,
U TEXHUYECKHUE OouonHpopmaTtuka, OMOHMKA) W HX NPHUMEHEHUE B KM3HU YEJIOBEKa, IOHUCK M aHalu3
CHUCTEMBI MH(pOpMallUU U3 pa3IMYHbIX HCTOYHUKOB (Hay4YHas U y4eOHO-Hay4yHas JUTepaTypa, CpeAcTBa
MaccoBoi MHpopmanuu, cetb IHTepHET U JpyTrue)
[TpakTHueckue 3aHsTH 4
Ne 15 Keiicbl Ha aHanu3 uHQOpMaMKU O pPa3BUTUHM OUOTEXHOJOTUH C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (II0 MUHH-TPYIIIIaM).
Ne 16 3ammra keiica: mpeacTaBieHUE pe3yJbTaTOB pEIIEHUS KEWCOB (BBICTYIJIEHUE C
pe3eHTAIHEH)
IIpomexyTounas arrectaums (1uddepeHIIMPOBaHHBIN 3a4eT) wkE
Bceero: 72
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3. YciaoBus peaju3aiuu NporpaMMbl 0011e00pa30BaTeIbHON AUCHUIIIAHBI
3.1. Jlua peanu3danMd NPOrpaMmMbl  JUCHMIUVIMHBI  JOJLKHBI  OBITh
NpexyCMOTPEHbI CJIeAyolHe crelualbHbIe MOMelleHus :

Kabuner «buonoruny, OCHAUICHHBIN 000pyI0BaHUEM: CTOJI
JIEMOHCTPAIMOHHBIN (C PAKOBUHOM, ITOJBOAKON U OTBEICHUEM BOJIbl, CAHTEXHUKOM,
ANEKTPUUYECKUMHU PO3ETKaMH, AaBTOMaTaMH aBApUWHOTO OTKJIIOUEHHS TOKA),
7a00paTOPHBIN OCTPOBHOM CTON (IBYXCTOPOHHUM, C 3aIIUTHBIM, XUMOCTOMKHUM
U TEPMOCTOMKUM TIOKPBITUEM, HAJCTOJBEM, C IOJCBETKOM M 3JIEKTPUUYECKUMU
pO3eTKaMu, MOIBOAKON M OTBEJICHUEM BOJIbI U CAHTEXHHUKOI), CTYJ 1a00paTOPHBIiA
MTOBOPOTHBIN, PETYJIUPYEMBIHN MO BBICOTE.

[IpuMmepHblid  TIEpeYEeHb  JEMOHCTPALMOHHOTO W JIaDOpaTOpPHOIo
000py10BaHMUS.

JleMOoHCTpallMOHHOE 000PYA0BAHUE U TPUOOPHI:

— KOMIUIEKT BJIAXHBIX MPENAPATOB JTE€MOHCTPALIMOHHBIN

— KOMIUIEKT TepOapueB MO CUCTEMaTHUKE PACTEHUN C OmNpeaeauTeIbHbBIMU
KapTOYKaMu

— KOMIUIEKT KOJUICKIUNA 1EMOHCTPALIMOHHBIN

— 1U(POBON MUKPOCKOIT OMHOKYJISIPHBIN (C KaMepoit)
JIabopaTOopHO-TEXHOJIOTHIECKOE o0opynoBaHue (;rabopaTopHoe

o0opynoBaHue, NpUOOpbI, HAOOPHI I SKCIEPUMEHTA, UHCTPYMEHTHI):

MOJIEIIN, MYJISIKH, allUTMKALIUU

— KOMIUIEKT MOJICJIEN-aNTUUINKALIMNA IEMOHCTPALIMOHHBIN

— KOMIUJIEKT aHATOMUYECKUX MOJETEH IEMOHCTPALIMOHHBIN
— Ha0O0p MaTICOHTOJOTUYECKUX MYJISKEH

— KOMIUIEKT OOTAaHUYECKUX MOJIeTIeH JeMOHCTPAIMOHHBIN
— KOMIUIEKT 300JIOTHYECKUX MOJIEJIEN JIEMOHCTPAIIMOHHBIN
— KOMIUJIEKT MYJISKEU 1EMOHCTPALIMOHHBIN

— CKeJIET YeJIOBeKa

— TOpC YenoBeKa pa30opHbIN
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— KOMIUIEKT MOJENEU

— KOMIUIEKT CKEJIETOB Pa3JIMYHBIX KJIACCOB KUBOTHBIX

— Ta0auLBl penbeHbIe

— JIEMOHCTpAIIMOHHbIE yUeOHO-HATJISIHbIE TOCOOUS

— KOMIUIEKT HOPTPETOB 151 oPopMIICHUS KaOuHeTa

— JnabopaHTcKas s KaOuHeTa OMOJIOTUU U SKOJIOTUHU

— CTOJI C SIIUKAMH ISl XpaHEHUs1/TyMOoi

— Kpecso opucHoe

— CTOJI JIaOOpaTOPHBINA MOCUHBIN

— CyWIWIbHAs MaHEeNb JIJIS TOCY /b

— mKkad A7 XpaHeHHs Y4eOHBIX TTOCOOU I

— mKkad I XpaHSHHS BIAKHBIX MPENapaToB, 3aITUPAIOIITUIICS Ha KITIOY

— 1mKad Ay xpaHeHust 1abopaTOpHOU MOCY AL/ TPUOOPOB

— 11abOpaHTCKUI CTOM

— CTYyJ JIabOpaTOPHBIN

— KOMIUIEKT epIlei ISl MBbIThS TA00OPATOPHOM TTOCY/IBI.
[IpumepHBIl TEepeyYeHb IEMOHCTPAIIMOHHOTO M JIa0OpaTOPHOTO OO0OpYAOBaHUS
HOCHUT PEKOMEHIATEIbHBIN XapaKTep.

3.2. HupopmanuoHHoe oOecneyeHre peau3auu NporpaMmmbl
Jist  peanuzanu  OpOrpaMMbl  TUCHUIUIAHBI  OMOMMOTEUHBIH  (DOHT

00pa30BaTEeNbHON OpraHW3allii JOJHKCH MMETh IeYaTHBIE W/WIM DJIEKTPOHHBIC
y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
HAJIMYMH), JOMYIICHHBIC K HMCIOJB30BAaHUIO TIPH pean3alud o0pa3oBaTeIbHBIX
porpamMm cpenHero npodecCHuOHaIbHOTO O00pa3oBaHUsl, pealiu3yeMblXx Ha 0Oaze

OCHOBHOTO 0011ero o0pasoBanus'!,

1 TIpukasz MunucrepcTBa npocsemenus Poceniickoit ®enepanun ot 5 Hos0ps 2024 . N 769 «O6 yTBepKIEHAN
(enepanbHOro nepeyHs yueOHHKOB, JOMYIICHHBIX K UCIIOJIB30BAHHUIO NIPU PEATHU3AIMN UMEIOIINX
rOCYZIaPCTBEHHYIO aKKPEAUTALUIO 00pa30BaTeIbHBIX POrPaMM HAYaIbHOTO O0IIEro, OCHOBHOTO OOMIEro, CPeHEro
o01ero 06pa3oBaHus OpraHu3alUsIMH, OCYLIECTBISIONMMU 00pa30BaTEIbHYIO ACATSIBHOCTh, U YCTAHOBICHHN
MPEICIbHOTO CPOKA UCTIONIb30BAHUS UCKITIOUEHHBIX YUCOHUKOB M Pa3pabOTaHHBIX B KOMIUIEKTE C HUIMU Y4EOHBIX
nmocoOuit» (B akTyanpHOM penakiun). CchlIka Ha yKa3aHHBIN MpHKa3 akTyanbHa Ha 20.03.2025 1.
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HpI/I peain3aliy IporpaMmMmbl AJUCHHIIJIMHBI BO3MOXKHO HCIIOJIB30BaHHC
QJICKTPOHHBIX 06p3.30BaTeJ'II>HI>IX PECYPCOB, JOMMYIMICHHBLIX K HCIIOJIB30BAHUIO IIPH

peanu3anuy 00pa3oBaTebHBIX IPOIPAMM CPEIHEro obmero oopazoanus ',

12 TIpukas MunucrepcTsa npocsemmenus Poceniickoit ®enepanun ot 18 urons 2024 r. N 499 "O6 yTBepKacHUm
(henepanbHOro MepeyHs MEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB, TOMYIICHHBIX K UCIIOIB30BAHHIO TIPU
peanu3aly UMEIOIUX roCyJApPCTBEHHYI0 aKKPEAUTAIINIO 00pa30BaTebHbIX POrpaMM Ha4aJIbHOIO 0OLIEro,
OCHOBHOTO O0IIIET0, CpeIHETO 00MIero 00pa3oBaHusm» (B aKTyanbHOH penakiini). CCehlka Ha YKa3aHHBIN TpUKa3

aktyasbHa Ha 20.03.2025 .
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4. KOHTPOJIb M OLIEHKA Pe3YyJbTAaTOB OCBOCHHS 0011e00pa30BaTeIbHOM

JTUCIHHUILINHBI

KoHTpoib W oOleHKa pe3ylbTaToB OCBOCHHS 0011e00pa3oBaTeNbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

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

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oo6masi/npogeccuoHanbHas
KOMIIeTeHIUsI

Pa3znen/Tema

Tun OLICHOYHBIX

MeponpusTus

OK 01. Bsibupars cmocoObl
pereHusI 3a1a4
npodeccnoHaTBEHOM
JESITeIbHOCTH TTPUMEHHUTEIIBHO
K Pa3JINYHBIM KOHTCKCTaM

Tewmsr 2.1 -2.3,3.1- 3.3, 4.1-
43,5.1-54,6.1-6.3,7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0/c'3, 9.5M-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cy>xaeHune 1mo Borpocam
JEKIUU

PazpaboTtka rioccapus
3amnoiHeHne  CpaBHUTEIBHBIX
Ta0IHII

TectupoBanue

YcTHBII onpoc

JIUKTaHT Ha UCHOJB30BaHUE
apryMeHTOB, OHOJIOTMYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunnBunyanpHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue  pe3ynbTaTOB
MPAaKTUYECKUX paboT
KoHnTponbHble paboThl

3amura TBOpUECKUX padoT

amnmra VHIUBUTY ATbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMG)KyTO‘IHOﬁ aTTCCTallu

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

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

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

u bopwa MHTEPIIPETALMH | g 411 /0 9 5TT-0/c, 10.1, gapT(L;I B é\/II/IHeI/I rs;/nna);

nHpOpMaIHH, BITTIOJTHEHNE U 3AIIUT

u UH(POPMAaIMOHHbIE 10.2, 10.311-o/c, 11.11I-0/c 1a00paTOpHBIX PaboT

TEXHOJIOTUU JUTSI BBITIOJTHEHUS [IpencraBnenne pe3ynbTaTOB

3aja4 npogeccuoHaTbHON MPAaKTUYECKUX paboT

JeSTeTbHOCTH [IpencraBieHne yCTHBIX
COOOIIEHUH C Mpe3eHTalue,
MOJITOTOBJICHHBIX 110 TIEPEYHIO
HCTOYHHUKOB,
PEKOMEHIOBaHHBIX
Iperno/iaBaTeseM

OK 04. OddexruBuno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHne IO BOTIpOCaM

B3aMMO/ICHCTBOBATh U pabOTaTh
B KOJIJIEKTUBE Y KOMaHZE

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

JICKIIUU

B TIpodeccronanbHo OPHEHTHPOBAHHOE COAEPKAHUE (COMEPIKAHME ITPUKIATHOTO MOLYJIS)

27




9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

IIpencraBnenue pe3ynbTaTOB
IPAKTUYECKUX paboT

3amuTa TBOPUECKUX padoT
3amura VHIWBUYaJIbHBIX
IIPOEKTOB

OK 07. CopelicTBOBaThH
COXPaHEHUIO OKpYXKaroIien
Cpelpl, pecypcocOepeKeHuIo,
MIPUMCHSITh 3HAHUS
o0  M3MEHEHMHM  KJIMMaTa,
IIPUHLIMIIBI OepeKITMBOTO
MPOM3BOACTBA,  3PPEKTHBHO
JIECTBOBATH

B YUp €3BBIYalfHbBIX CUTyalusiax

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-54,6.1-6.3,7.1-
7.3, 8.1, 8.2, 9.1-93,
9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

O6cyxneHue o Bonpocam
JEKIUU

Pa3pabotka rioccapus
3anojaHeHUe  CpaBHUTEIbHBIX
TalJIHI

TectupoBanue

YcrHblit onpoc

JIMKTaHT Ha UCIHOJIb30BaHUE
apryMEHTOB, OHOJIOTMYECKOM
TEPMHUHOJIOTHUN U CUMBOJIMKHI
NunuBuayanpHas
camocCTosITeNIbHas paboTa
[IpeacraBnenne pe3ynbTaToOB
IIPAKTUYECKUX paboT
KonTponbHbie paboThl

3amuTa TBOPUYECKUX paboT
3amura WHJUBUTy AJIbHBIX
IIPOEKTOB

Brimmonnenue 3aganuii
MIPOMEXKYTOYHOM aTTECTANH

IIK...

IT-o/c
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