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1. O0mas xapakTepuCcTUKA NPUMEPHOI padoyeil MporpaMmbl

001eo0pa3oBaTe/IbHOM JUCUUILIMHBI «BHOJIOTrUsD)

1.1. MecTo THCHUILUIMHBI B CTPYKType 00pa3oBaTeIbHO MPOrpamMMbl
CIIO:

Ob1eoOpa3oBaTenpHas AUCHUILTINHA «bronorusp sBiaseTcs 00s3aTENbHON YacThIO
00111e00pa30BaTENBLHOTO HUKIIA 00pa30BaTEIbHOI MPOrPaMMBbl B COOTBETCTBUH C
®I'OC CIIO cneunaneaocty  09.02.11 Pa3zpaboTtka u ynpasieHue NporpaMMHbBIM
o0ecrieueHueM

1.2. Illeqtu ¥ muIaHMpyeMble Pe3yJIbTATHI 0CBOCHHS JUCHUILIUHBI:
1.2.1. Heab AuCUMIIAHBI

Coneprkanue nmporpaMmMbl 0011eo0pa3oBaTeIbHON TUCIUIUIMHBI « BUOTOTHs»
HaIllpaBJICHO Ha JOCTH)KEHUE pE3yJlbTaTOB €€ H3Y4YEHUsT B COOTBETCTBHHM C
tpedoBanusiMu @I'OC COO ¢ yderoM MNpoPEecCHOHATIBHON HaNmpaBICHHOCTU
®I'OC CIIO. llens n3ydyeHus: AUCHUIUIMHBI «bronorus» Ha 6a30BOM ypOBHE —
OBJIaJICHNE  OOYy4YaOIIMMHUCS 3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3allid JKUBBIX CHUCTEM pAa3HOTO paHra W NOPUOOpPETEeHHE YMEHUI
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.
JlocTikeHne 1end HW3ydeHus JuciuIuinHbl «buonmorus» Ha 6a30BOM ypOBHE
o0ecreunBaeTCs PeleHuEM CIIEIYIOINX 3a1au:
o OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl 3HAHUNW O OMOJIOTMUYECKHUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKaIlUX OCHOBOM
Uis GOPMHUPOBAHUSI TIPEJICTABIIEHUA O €CTECTBEHHO-HAyYHOW KapTUHE MHpA,
O MeToJax HAy4YHOro IMO3HAaHUS, CTPOCHHHM, MHOTrOoOOpa3sMu M OCOOEHHOCTSX
JKUBBIX CHCTEM pa3HOTO YPOBHS OpPraHHU3alllM, BBIAAIOMIUXCA OTKPBITUSX U
COBPEMEHHBIX MCCJIEIOBAHUSIX B OMOJIOTHH;
. dbopmupoBaHre y OOY4YarOMIMXCA I[T03HABATEIBHBIX, HWHTEIUICKTYaTbHBIX

U TBOPUYECKHX CIIOCOOHOCTEH B TPOIIECCE aHaM3a JIaHHBIX O MYTSIX Pa3BUTHS
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B OMOJIOTMH HAy4YHBIX B3TJISIIOB, MK M MOAXO0B K M3YUYEHHUIO JKMBBIX CHCTEM
Pa3HOTO YPOBHSI OpTraHU3aINY;

o CTaHOBJICHHE Yy oOOywarommxcs oOImedl KyJabTyphl, (yHKIIMOHATHLHON
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBICHHS OKPY KAIOIIETO
MHUpa KUBOW TPHPOAbI HAa OCHOBAaHWUM 3HAHUH M OMbITA, MOJYyYEHHBIX TIPH
U3Y4YEHUU OMOJIOTUY;

o dbopmupoBaHre Yy OOyYaOIMMXCA YMEHHA WJUTIOCTPUPOBAThL 3HAYCHHE
OMONIOTHYECKUX 3HAHWKA B TPAKTHYECKOH EATEIHHOCTH 4YEIOBEKa, pPa3BUTHH
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTHUH M arpoOMOTEXHOIOTH;

o BOCITUTaHNE YOSKIEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEJIOBEKOM >KHBOM
PUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUYECKUX
HOPM IPU IPOBEICHUH OMOJIOTHYECKUX UCCIEI0BaHUM;

o OCO3HAHHWE IICHHOCTH OWOJOTHYCCKUX 3HAHWKA IS TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KyJIbTYpPHI, 111 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

o NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHHM B MOBCEIHEBHOW >KU3HU
JUJI. OLICHKH TOCJICACTBUM CBOEU NIESITEIbHOCTH MO OTHOLICHUIO K OKPY’KAIOIIEH
cpene, COOCTBEHHOMY  37I0POBBIO, OOOCHOBAaHME H  COOJIIOJICHHE  MeEp
npoUIaKTUKU 3a00JIeBaHUH.

Mna pewenus 3a0ay u Oocmudicenus yenel U3VUeHus: OUCYUNTUHbL 8
cucmeme cpeone20 NpogheccUoHanrbHo20 00pa308anus, 6 NpumMepHol pabdoueri
npozpamme  BblOENeHO  OCHOB8HOe U  NPODECcCUOHANbHO — OPUEHMUPOBAHHOE
cooepoicanue.

B ocHogHoe coldepoicanue 6KIOUEeHbl 6Ce cooepicamelibHble TUHUU, KOMOpble
npeonazaomcs 0 00543ameNbH020 U3VYeHUsT (PedepalbHOl 00pa308amenbHOU
npocpammou cpedHe2o obujeco obpazosanus no buonocuu (6asoeviii yposeHy).
Ilpu paspabomxe paboueti npocpammvl OUCYUNIUHDBL, NPEN0Oasament Gnpase
UBMEHUMb  NOCIe008AMENbHOCMb  U3YUeHUs U  00beM 4acos, O0meoouMblil
Ha u3ydeHue mem OCHOBHO2O COOEPHCAHUS O YCMAHOBLEHUS MEHCNPEOMEMHbIX
cesizell c opyaumu OUCYUNTUHAMU 00wWeobpazoeamenbHO20

u obwenpogeccuonanvro2o yukios yweonozo niana OIl CIIO. Ilpenooasamens
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enpase 3ameHumsv 1AOOPAMOPHbIE U NPAKMUYECKUe 3aHAMUS  OCHOBHO2O0
cooepoicanusi HA  AHANOSUYHble N0  meMamuke, Y4umviedas umeoujeecs
8 06pazosamenbHOL Opeanuzayuu 06opyoosanue.

OcHo8HOe coOepoicaHue NpUMepHOU paboueti Npocpammvl OUCYUNTUHDBL,
00pazosamenvHas OpeaHu3ayus CcamoCmosmenbHo pacuupsem memMamurou
npogeccuoHanvHol  HanpagieHHocmu  (NPoeccuoOHaIbHO — OPUESHIMUPOBAHHBIM
cooepoicanuem Ul  COOEPAHCAHUEM  NPUKIAOHO20  MOOYIS),  HeoOX00UMOou
o oanvhetiuwe2o ycnewino2o oceoenusi Ol CIIO. Ilpenooasamensy moocem
eblOpamsv  cooepoiicanue NPUKIAOH020 MOOVIS U3 NPEOSIONCEHHLIX BAPUAHMOS,
6 coomeemcmeuu ¢ 0CODeHHOCmAMU  chepbl  OesmenbHOcmu — OYOYuuUx
cneyuanucmos  uiu - paspabomams €20  CAMOCMOSAMENbHO,  UHMeSpUpys
cooepacanue oucyuniunsl «buonocuay c cooepacanuem obwenpogheccuonanbHvix
OUCYUNTUH
u npogeccuonanvuvix mooyneu OIl CIIO ¢ yenvto  hopmuposarus

np0¢eccu0Hanbe1x Komnemem;uﬁ.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOECHHUSI  001Ie00pa3oBaTeJIbHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

O6mue komnerenuuu (nanee — OK) u npodeccuoHanbHble KOMIETEHIIUU (J1aee —
[IK) ®I'OC CIIO B COOTHECEHMHM C JIMYHOCTHBIMHM, METANPEAMETHBIMU
U TMpPEeIMETHBIMU pe3yibTaTaMu o0ydeHus 0a3oBoro ypoBHs (nainee — IIPO)

®I'OC COO npencraBieHbl B Ta0IHIIE:
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- HWHTEpeC K pasimmuHbiM chepam npodeccuoHanTbHON
JIeSITCIIbHOCTH.

MetanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:
OBnajieHWe YHUBEPCATbHBIMU YICOHBIMH ITO3HABATEIHHBIMU
JEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

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

- YCTaHaBIMBATh CYIIECTBEHHBIM NPHU3HAK WM OCHOBAHMS
JUTISL CpaBHEHUS, KilacCu(UKAIMy U 0000IIECHHMS;

- ONIPEACIIATH 1NN AeATENbHOCTH, 33/1aBaTh TapaMeTPhl

Y KPUTEPHUU UX TOCTHKCHHUS;

- BBIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B paCCMaTPUBAEMBIX SBICHUSX;
- BHOCHUTb KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB

ACATCIIBHOCTb, OICHHWBATH
oeJIsAM, OLNCHUMBATH  PHCKHU

Ko u IInanupyembie pe3yJbTaTbl OCBOCHHS THCHUIIINHBI

HAaHMeHOBaHHe

‘bOPM"pyeM“UX Oo6ume’ JMcuunIMHApHbIe?

KOMIIeTeHII U
OK O01. BeiOuparp | JIudHOCTHBIE pe3yJbTaThl JOJKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHHK O MECTE€ U POJIM OHUOJIOTHH
CHOCOOBl  pemIeHUus | TPYAOBOTO BOCIIUTAHUS: B CHUCTEME HAy4yHOTO 3HaHUS; (YHKIHOHAJIHHOH TIPaAaMOTHOCTH
3a/1a4y - TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTU MAacTEepPCTBA, | UYeJIOBEKa ISl pEHICHUS )KU3HEHHBIX TPOOJIEM.
npodecCHOHATIBHON | TpyAomooue; [1P6 2. CdopMupOBaHHOCTb YMEHHSI PacKpbIBaTh COJEp’KaHUE
NEeSITEIbHOCTH - TOTOBHOCTh K aKTUBHOHM JAESITETbHOCTH TEXHOJOTHMYECKOH | OCHOBOIIONATalOUIMX OWOJIIOTUYECKUX TEPMUHOB U  TOHSTHIA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CHOCOOHOCTb | JKU3Hb, KIJIETKA, TKaHb, OpraH, OpPraHu3M, BHJ, IOIMYJIALHNS,
K pa3IMYHbIM | HHULIUUPOBATH, INIAHUPOBATh U CAMOCTOATEIBHO BBINOJIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKyIO JeSITEIbHOCTD; U TpeBpallleHue HHEepruu), Tromeocras (camoperyssuus),

O6uocuHTe3 Oelika, CTPYKTypHas OpraHM3alUsl >KUBBIX CHCTEM,
JTUCKPETHOCT, caMoperyJisiius, CaMOBOCITPOU3BE/ICHNE
(penponykuusi), HACJIe/ICTBEHHOCTb, U3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OPraHU3aLIUs.

I1P6 3. CdhopMuUpOBaHHOCTb YMEHHS PACKPBIBATH COJEpIKaHHE

OCHOBOIIOJIATAIOMINX  OMOJOTUYECKMX TEOPUH U  THUIIOTE3:
KJIIETOYHOM, XPOMOCOMHOW, MYTAallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOXKACHUS )KU3HU U YETIOBEKa.

I1P6 4, CdopmupoBaHHOCTH YMEHUS pacKkpbIBaTh

OCHOBOIIOJIATal0IIMe OMOJIOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Mengensa, T. Moprana, H.W. Basunosa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux TpUMEHUMOCTH K >KHUBBIM
CUCTEMaM.

ITP6 5. TlpuoOpereHne OmbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOIB3YEMBIX B OMOJIOTHH: HAOIIOICHUS

Y OMHCAHMS JKUBBIX CHCTEM, ITPOIIECCOB U SIBJICHUH; OpraHU3aINH

! YVKa3pIBaIOTCA TMYHOCTHBIE M METATIpeIMETHEIE pe3ynbTathl u3 PTOC COO, B OpMHUPOBAHHH KOTOPBIX yUacTBYeT 06IIe06pa30OBaTeNbHAS JUCIUILINHA.
2JlucuumnnHapHeie (PeMETHBIE) PE3yIIbTAThl YKAa3bIBAIOTCS B COOTBETCTBUM ¢ MX MOIHBIM nepeureM Bo ®T'OC COO. IpeameTHbie pesynbrathl 6a3osoro yposus (IIPG) HymepyroTes
B cootBercTBUU PI'OC COO (IIpnkaz Munobprayku Poccun ot 17.05.2012 Ne 413 (pemakiust ot 27.12.2023 r.).
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MMOCJICACTBUI NCATCIbHOCTH;

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIHLCKON

U TPOCKTHOM JEATEIBbHOCTH, HaBBIKAMH pa3pelieHus
npo0Jem;

- BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3H

Y aKTyaJIM3UPOBATh 33]1a4y, BBIIBUTATH TUTIOTE3Y

€e peIICHMs, HAXOAWTh AapryMEHThI I JO0Ka3aTeIhCTBa
CBOMX YTBEPXKICHHH, 3a/JaBaTh MMapamMeTpbl M KPUTCPUU
pEIICHUS;

- QHAJIM3WPOBAThH IIOJIYYCHHBIC B XOJE pCIICHUS 3aJauu
pe3yNbTaThl, KPUTUYECKH OLIEHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThIBaTh IUIaH PEHICHUS MPOOIEMBI C YUYETOM aHAIN3a
UMEIONUXCS MAaTEPUATBHBIX M HEMaTEPHAIILHBIX PECypPCOB;

-- YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U TIPAKTHYECKYIO 00JIaCTH KU3HEACITCITLHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
oOuacrei;

- BBIJIBUTATH HOBBIE HJIEM,
MOJIXO/IBI U PEIICHUS

npeajaratb OpUTrMHAJIbHBIC

U TPOBEJNCHHUS OUOJIIOTHYECKOTO0 HKCIEPUMEHTA, BbIIBUKCHUS
TUIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAYy HCCIETyEeMbIMU
BEJIMYUHAMH, 00BsICHEHUS IIOJIy4E€HHBIX pe3yJIbTaToOB
U (QOpMYyJIUPOBAaHUSA BBIBOJOB C HCIOJB30BaHUEM HAayYHBIX
MIOHSATUN, TEOPUN U 3aKOHOB.

I[IP6 6. ChopMuUpOBaHHOCTh YMEHHS BBIACIATH CYIIECTBCHHBIC
IIPU3HAKU  BHUPYCOB, KIETOK IPOKAPUOT U  DYKaApHOT;
OJTHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B U JKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB W TIPEBpAIllCHHUs HHEPruu B KIeTKe, (OTOCHHTE3A,
IUIACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,
MUTO3a, MeH03a, OIUIOAOTBOPEHHUS, Pa3BUTHS M Pa3MHOXKEHUS,
WHIMBUAYAIBHOTO PAa3BUTHUsSI OpraHu3Ma (OHTOreHesa), OOphrObI 3a

CYLIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHMUS,
PUCTIOCOOICHHOCTH OPraHW3MOB K Cpefe OOWTaHWs, BIUSHHA
KOMIIOHEHTOB ~ 3KOCHCTEM, AQHTPOIIOTEHHBIX  HM3MEHEHHH

B 9KOCHCTEMaX CBOCH MECTHOCTH,

KPYTOBOpPOTa BEIIECTB M MPEBpaIleHHe YHepTun B buocdepe.

I1P6 7. CdhopMHpPOBAaHHOCTE yMEHHUS NPUMEHATH MOJIYUYEHHBIE
3HaHUS Ui OOBSICHEHHs] OMOJIOTHYECKHX IPOIECCOB M SIBICHUH,
JUTSL IPUHSTHS TPAKTUYECKUX PEIIEHUH B TTOBCETHEBHOM KU3HU

Cc uenblo obecriedyeHHss O€30MaCHOCTH CBOETO 370POBbSl U
3JI0pOBbsI OKPY>KAIOLIUX JIFOJeH, COOMI0IeHNs 37J0pOBOro olOpasa
KHU3HH, HOPM TPAMOTHOTO TIOBEJICHUSI B OKPYKAIOIIEH MPUPOTHON
cpeze; MOHMMaHUue HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHXKEHHUN
COBPEMEHHOM OMOJOrMM U OMOTEXHOJOTHH JUIsl palllOHAIBHOTO
IPUPOONOIB30BAHHUS.

I[IP6 8. CdopmupoBaHHOCTH yMEHHUS periaTh OWOJIOTUYECKHE
3aJ]auu, COCTABJIATh FTEHOTUIINYECKHE CXEMBbI CKPEIIUBAHHS

JUIE pasHBIX THIIOB HACJIEIOBAHUS IPHU3HAKOB Y OPIraHWU3MOB,
COCTaBJISATH CXEMBbI MEPEHOCA BEIIECTB M SHEPIHH B SKOCHCTEMAx
(mern MUTaHWS, TUIIEBHIC CETH).

IIP6 9. CdopMUpPOBaHHOCT YMEHHMH KPUTHYECKH OLIEHUBATh

nHdopManno  OMOJIOTUYECKOTO  COAEpAaHMsI, BKJIIOYAIONLYIO
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TICEB/IOHAYYHbIC 3HAHHUA W3 PA3JIUYHBIX HCTOYHHUKOB (CPEACTBa
MaccoBoM HMHGpOpMAIUMK, HAyYHO-TIONYJSPHBIE MaTepHalibl);
UHTEPIPETUPOBATD THYECKHE ACTIEKTHI COBPEMEHHBIX
UCCIIeIOBaHUM B  OWONIOTMH, MEAMIHMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  IJIOOAJNbHBIE  JKOJOTMYECKHE  IPOOJIeMbI
COBpEMEHHOCTH, (OpMHUpPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO TIO3HIIHIO.

I[IP6 10. ChopMHupoOBaHHOCTHL YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMallMl U3  HECKOJIBKMX  HCTOYHUKOB,  T'PaAaMOTHO
MCIIOJIb30BaTh NOHATUHHBIN amnmnapar 0MoJ0ruu

OK 02.
Hcnonb3oBars
COBPEMEHHBIE
CpeAcTBa  TIOHWCKa,
aHaim3a

U HHTEPIpETAINH
uHpopmanuu

U MH(POpPMAIMOHHbIE
TEXHOJIOTHH TUIS
BBITTOJIHEHHST 337124
npodeccuoHanbHOM
JeSITeTbHOCTH

JInuHOCTHBIE pE3yJibTaThl [JOJDKHBI OTpaXkaTb B YaCTH:
[EHHOCTH HAYYHOTO ITO3HAHHS:

-c(hOpMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH W OOIIECTBEHHOMN
IOPaKTUKH,  OCHOBAaHHOIO  Ha  JMaiore  KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MmecTa
B IIOJIMKYJIBTYPHOM MUDE.

MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OBnajieHne YHUBEPCANbHBIMU yUYeOHBIMU MO3HABATENbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJaJeTh  HaBbIKAMU  TOJY4YeHHs]  HUHPOpMAIUU
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYUIECTBIIATH MIOKCK, aHaJIn3, CHUCTEMATH3ALINIO

U MHTEPIpPETALNI0 HHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS,

- OLIGHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTh WH(pOpMAINH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

I1P6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POITU OUOIOTHH

B CHCTEME HAYYHOTO 3HaHUS; (YHKIMOHAIBHOM TPaMOTHOCTHU
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX NPO0JIeM.

I[IP6 7. CdopMUPOBAHHOCTb YMEHHUSI HPUMEHATH I10Jy4YEHHbIE
3HaHUA U1 OObSACHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
JUISL IPUHSTHS IPAKTUYECKUX PELICHUHN B IOBCETHEBHOM KU3HU

c 1enblo oOecrieyeHHs O€30MaCHOCTH CBOEro 3J0pPOBbI U
3I0POBBSI OKPY’KAIOIIMUX JIFOACH, COONIIOACHHS 30pOBOTO 00pasa
’KU3HU, HOPM I'PaMOTHOTI'O ITOBEAECHUS B OKPY>KAIOIIEH TPUPOAHON
cpelie; TOHMMAaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUI
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palMOHAJILHOTO
MIPUPOIONOIB30BaAHUS.

I1P6 10. ChopmMHupOBaHHOCTh YMEHHUH co37aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE OMOJIOIMYECKOM
UHPOpPMALIMM M3  HECKOJBKUX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHSITUNHBIN anmapar 6uoaoruu

OK 04. DddexTrBHO
B3aUMOJIEMCTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaHjie

JIM4YHOCTHBIE pe3yibTaTbl HOJUDKHBI OTpPA’XaTb B YaCTH:

OECHHOCTH HAYYHOr'o TIIO3HAaHHWA: OCO3HAHUC [NCHHOCTHU
HaquOﬁ JACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATDH
IMPOCKTHYIO n HCCIICO0BATCIIbCKYIO JACATCIIBHOCTD

WHIUBUAYAJBHO U B I'PYIIIIC.

ITPG 5. IlpuobpeTeHre ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
Hay4YHOTO MO3HAHUS, UCTIOJIBb3yEeMbIX B OMOJIOTHH: HAOIIOJACHUS U
ONMCaHMS )KUBBIX CHUCTEM, MPOLIECCOB U ABJIEHUN; OPraHU3ALUU U
MPOBEACHUSI  OMOJIOTUYECKOTO  OKCIEPUMEHTA,  BBIJBIKCHHS
TUIIOTE3, BBIABIEHUS 3aBUCHUMOCTH MEXAY HCCIEIyEMBIMU

[okymeHT co3gaH B anekTpoHHo copme. Ne 37 ot 08.06.2026. VicnonHutens: ®asbinosa A.A. 0 3IEKTPOHHbINA
Ctpanuua 8 u3 29. Ctpanuua cosgana: 08.06.2026 10:59 =¥ TATAPCTAH



MeTtanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXaTh:
OBgnageHue YHUBEpCaTbHBIMHU KOMMYHHUKATHBHBIMHU
JECUCTBUSIMU:

0) cOBMECTHas I€SITEIIbHOCTD:

- IOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMaH/HON

Y UHIUBUTyJIBHOU PaOOTHI;

- [IPUHUMATH Leau COBMECTHOU HEATECIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS

M0 €€ [JOCTIKCHHIO: COCTaBIATh IJIaH  JICHCTBHIA,
pacupenensaTb poiad € YYETOM MHEHUW YYaCTHUKOB

00CyK/J1aTh pe3yJIbTaThl COBMECTHOM pabOThI

BEIMYMHAMHU, OOBSICHEHHS MTOJTyUYECHHBIX PE3YIbTaTOB
U (opMynupoBaHMs BBIBOJAOB C HCIOJb30BAHUEM HAyUHbIX
MIOHSATUM, TEOPUN U 3aKOHOB

OK 07.
CopeiicTBOBaTH
COXPaHCHHIO
OKpYXaroIein
cpepl,
pecypcocOepexeHn
10, MIPUMEHSTh
3HaHUS

00 W3MEHEHUU
KJIMMaTa, TPUHIUITBI
OepexINBOTO
IIPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHsIX

JlnyHOCTHBIE pe3yNbTaThl JOJKHBI OTpa)kaTb B YaCTHU:
HKOJIOTMYECKOTO  BOCHUTAHHUS: -  C(POPMHUPOBAHHOCTH
3KOJIOTUYECKOU KYJIbTYpPbl, IOHUMAHUE BIMSHUSA COLMATBHO-
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE IPUPOIHOM

U COLMATbHON Cpefbl, OCO3HAHUE TIO0AIBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEeM;

- IUIAHUPOBAaHUE M  OCYUIECTBICHHE  JIEUCTBUH B
OKpYXAaIOIIEe Cpelie Ha OCHOBE 3HAHUS IEJEN YCTOMYMUBOTO
Pa3BUTHS YEJIOBEUECTBA;

- AKTMBHOE HEIpUATHE JIEUCTBUH,
OKpYXKaroIleH Cpeae;

- yMEHHE IIPOrHO3UPOBATH HeOJIaronpusITHbIE
HKOJIOTUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX JIEHCTBUM,
IpeoTBpallaTh UX;

- pacllUpeHHE OIbITa
HaIpPaBJIEHHOCTH.
MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU
JEUCTBUSIMU:

0) cCOBMECTHasl 1€ TEIbHOCT:

- TOHMMaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHOM
Y MHIUBHIyaJIbHOM paboThI;
- OpUHUMATh  1eJU

IMPUHOCAIINX BpPCa

JIEITEILHOCTH  DKOJIOTMYECKOM

COBMECTHOI JACATCIIBHOCTH,

ITP6 5. IlpuoOpereHue oOIbITa MPUMEHEHHUS OCHOBHBIX METOJOB
HAY4YHOT'O IT03HAHUs, UCTIOIb3yEMbIX B OMOJIOTUU: HAOJIIOIEHUS

Y OINKCAHMS KUBBIX CUCTEM, IPOLECCOB U SBJICHUI; OpraHU3alun
¥ TPOBEACHUS OWOJOTHYECKOTO HKCIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3, BBISABICHUS 3aBUCUMOCTH MEXIYy HCCIETyEeMbIMU
BEJIMYMHAMU, OOBSICHEHUS [TOJIyYEHHBIX PE3YJIbTAaTOB

U (QOpMYyITUPOBaHUSA BBIBOJOB C HCIOJIB30BaHUEM HAYYHBIX
MIOHSTUN, TEOPUN U 3aKOHOB.

I1P6 6. CchopMupOBaHHOCTb YMEHHS BBIIEIATH CYIIECTBEHHBIE
MPU3HAKU  BHPYCOB, KIETOK NPOKAPUOT U  DYKaApHOT;
OJIHOKJIETOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB,
OMOreoLeHO030B U IKOCHCTEM; OCOOEHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TMPEBpPALICHUS DSHEPrUM B KIETKe, (POTOCHHTE3a,
IJIaCTUYECKOTO M DHEPreTMYECKOro OoOMeHa, XEeMOCHHTE3a,
MHUTO3a, M€H03a, OIUIOAOTBOPEHHUS, Pa3BUTHS M Pa3MHOMKEHUS,
WHIMBUAYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHesa), 60pbObl

3a CyIIECTBOBaHHE, E€CTECTBEHHOrO OTOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpejle OOUTaHMSs, BIUSHUS
KOMITOHEHTOB IKOCHCTEM, AHTPOIIOTEHHBIX W3MEHEHU M
B DKOCHCTEMax CBOEH MECTHOCTH,

KpPYTOBOPOTa BEIIECTB M MPEBpalleHUe SHEPTHH B Orocdepe.

I[IP6 7. CdopMUPOBAaHHOCTh YMEHHUSI MPHUMEHSATH IOJTyYEHHbIE
3HaHUS JUId O0bSICHEHHs] OMOJIOTHYECKUX IPOLIECCOB M SIBICHUM,
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OpraHU30BBIBAThH u KOOPJIUHUPOBATH JNEUCTBUS | ISl TIPUHATUSA MPAKTHUYECKUX PELICHUN B MOBCEIHEBHOM >KU3HU
0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUIaH JEWCTBUM, | ¢ 1enblo oOecreueHus O€30MacHOCTH CBOEro 3/I0pOBbA U
pacrpeneniarte poJd C Y4YeTOM MHEHHH YYaCTHHMKOB | 3J0POBbS OKPYKAIOMIMX JIOJAEH, COOIIOACHUS 370pOBOro 00pasa
00CyXJ1aTh pe3yJIbTaThl COBMECTHOM pabOThI YKU3HU, HOPM TPaMOTHOT'O MTOBEICHUS B OKPY KaIOIIel MPUPOTHON
cpelie; TOHMMaHUe HEOOXOUMOCTH HCIOJIb30BAHUS TOCTHKCHUM
COBPEMEHHOM OHOJOrMH U OUOTEXHOJOTHIl ISl PallOHAIBHOTO
IPUPOAONOJIB30BAHUS

K3

3 VkaspiBatorcst [TK, 37meMEHTBl KOTOPBIX (OPMHUPYET NPUKIAMHON MOAYNIL (IPO(ECCHOHATHLHO OPUEHTHPOBAHHOE cofepkanue) B cootBercTBuu ¢ DOI'OC peanusyemoit
npodeccun/crieniansHocTr CIIO.
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2. CTpyKTypa H coaepxkaHue o01eodpa3oBaTeIbHOM IUCIHUILIMHBI

Bup yueoHoii padoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JUCHHUILINHBI 72
B T.Y.

JIEKIINHU 40
MPAKTUYECKUE 3aHATHUS 28
nabopaTopHbIC 3aHATHS 4
N3 nux: 60
OCHOBHOE cojlepsKkaHue?

IIpodeccuonanbHO OPHEHTHPOBAHHOE COAeP KaHMe (CofepKaHHe 1
NPHUKJIATHOr0 MOXYJIs)’

IpomesxkyTounas arrecrauus® (1uddepeHunpoBaHHbIii 3a4€T)

2.1. O0bemM TUCUMILVIMHBI U BUABI y4e0HO padoThI

* OCHOBHOE COJEPKAHME BKIIOUAET COJEPXKATEIbHBIE IMHUM N0 yueOHOMY npeamery «Buonorus» (6a30BbIN YPOBEHD)
denepanpHOll 00pa30BaTENILHOIM MPOrpaMMBl CPEJHEro O0IEero oOpa3oBaHMs, YTBEP)KICHHON NpuKazoM MuHHCTEpCTBaA
npocsemenust Poceniickoit @enepannu ot 18 mas 2023 r. N 371 (B penakuuu [Ipukaza Munnpocsenienust Poccun ot 9

okTsa0pst 2024 r. N 704).
5

CKOHIICHTPHUPOBaHO B pazjerie [IpuknagHoit Moayib.

HpO(I)CCCI/IOHaJ'ILHO OPHUCHTHUPOBAHHOC COJACPIKAHUC MOKET OBITH pacopeaciceHo 1o pasjaciamM (TCMaM) nim

5 dopma pOoMeEkKyTOUHOM aTTECTAMU U KOJIMYECTBO YaCOB, OTBOJUMBIX Ha €€ POBEIEHHE, PErIAMEHTHPYIOTCS yUeOHbIM

mradom OIT CIIO.
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2.2. TemaTu4eCKHMH IJIAH U COAEPKAHUE AUCIHUTIIUHBI

HanMenoBamme Couepman;ae yueOHOro MmarepuaJjia (0CHOBHOE U npml)eccnonam,ﬂou O6Lem dopmMupyemblie
OPHEHTHPOBAHHOE)', 1a00paTOPHbIEC U NPAKTHYECKHE 3aAHATHSA, TPUKJIATHOH MOIYJIb KOMIIEeTeHIIH U
pa3iesioB U TeM 4acoB
(IpU HAJIMYMH)
1 2 3 4
OcHoBHOe€ coJepKaHue
Pazneu 1. buosiorus kak Hayka. 7KuBble CHCTeMbl U MX OPTraHU3alMs 2
Tema 1.1. Copepxanne yueOHOro MaTepuana 2
buonorus buonorus — Hayka o xwuBoi mpupoae. CBsi3u OUONIOrHH ¢ 00IIECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, (QHIOCO(pHEH, pEIUTHel, STUKON, SCTETUKON U MPaBOM.
Oo6was Ponp Ouonornu B (QopMHpOBAaHMM COBpPEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
XapaKTePUCTUKA OMOJIOTMYECKHUX HayK.
AKU3HU MeToapl MO3HAHUA KUBOM TpUpOAbI (HAOMIOAEHUE, SKCIIEPUMEHT, ONMHUCAHHe, U3MEpPEHUE, OK-02
KJIacCU(UKALINS, MOJICTTHPOBAHHE, CTATUCTHUYECKass 00paboTKa JaHHBIX).
JKuBble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydenus ouonoruu. OTanune KUBBIX CUCTEM
OT HeopraHmyeckou npupoasl. CBOHCTBa OMOCUCTEM U UX pazHooOpasue.
YpoBHU OpraHu3aluu orocucTem: MOJIEKYJISIPHO-T€HETUYECKUH, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOIMYJSIIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OMO - T€OLEHOTUYECKUN),
o6uocdepHblit
Pa3znen 2 Xumuyeckuii COCTaB M CTPOEHHUE KJIETKH 10
Tema 2.1. Conepxanue yueOHOro MaTepuasa 2
XVMMUYECKUH COCTaB | XUMHUYECKUN COCTAB KJICTKH. XHWMHUYECKUE DJIEMEHTBI: MaKpOXJIEMEHTBI, MUKPOIJICMCHTEHI.
KiIeTku. Bona Bona u muHepanbHble BemiecTBa. DyHKIMM BOABI M MUHEPAIbHBIX BEIIECTB B KIIETKE.
1 MUHEpaJIbHBIC [Tonnepxanue ocMoTHYECKOTO OanaHca
BCIICCTBA [IpakTHueckoe 3ansTHe® 1
No 1 «buonoruueckasi pojib MUHEPAIBHBIX BEIIECTB B O0ECIICUCHUM KU3HEIEATETbHOCTH
OpPraHu3MOB, IIPOSIBICHHU: nucOananca MMHEpaIbHBIX DJICMECHTOB» OK-01, OK-02,
Tema 2.2. Coneprxkanne y4eOHOr0o MaTepurana 4 OK-04

7 06pa3OBaTem>Ha${ opraHusanus BIIpaBe CaMOCTOATCIIBHO OIPEACIIATH MMOCICA0BATCIIBHOCTD U3YUYCHHUA pa3CJIOB U TEM, BXOAAIIUX B HUX, 4 TAKKC MEPEPACIPCACIIATL KOJINICCTBO
4acoB Jis1 OCBOCHUA 06y‘la}OIlII/IMI/IC$I yq€6HOFO Marepuaia, € YUYCTOM JIOTUKHU (I)OpMI/IPOBaHI/ISI MNpEeAMCETHBIX PE3YyJIbTAaTOB, 06IIII/IX nu HpO(I)CCCI/IOHaJ'IBHBIX KOMHeTGHHHﬁ,
MEKIPEAMETHBIX CBsI3CH ApYTruMHr JUCHUIIIMHAMU 06IHCO6p330BaTCJ'H)HOFO u O6III€HpO(1)€CCI/IOHaHLHOFO IIUKJIOB y‘IG6HOFO mrana OIl.

8Yacel J'Ia60paTOpHLIX pa60T 1 IMMPAKTUYICCKUX 3aHATUH YYTCHBI B COACPIKAaHUU y‘{C6HOFO Marepuaia 1 BXOIAT B 0611166 KOJIMYECTBO 4aCOB I10 TEMC.
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buonornuecku
Ba)KHBIE XUMUYECKUE
COE€IUHEHUS

benku. CocraB u ctpoeHne 0enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHUMbIC AMHHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYpbl O€IKOBOMH
MOJICKYJIbI (TIEpBUYHAs, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiictBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHEenU(UIHOCTb.
Kodepmentsl. Buramunsl. OTinnunst pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopOB.
VYraeBoasl: MOHOCaxapuabl (III0K03a, pubo3a U Ae30kcuprbo3a), Aucaxapuiabl (caxaposa,
JAKTO3a) W TMojMcaxapujbl (Kpaxmal, TJIMKOreH, LesIroso3a). buonorndeckue ¢yHKIMn
yrneBofoB. Jlumuasl:  Tpurimmuepuns, Gocomunuas, crepounsl. ['mapoduibHO-
rusipodoOHble cBoiicTBa. buonormueckue ¢ynkuun nunuaoB. CpaBHEHUE YIJIEBOJAOB,
OCIKOB W JMNHJIOB KaK MCTOYHHMKOB sHepruu. Hyknmemnoseie kucnotel: JIHK u PHK.
Hyxsieotnasl — MOHOMEpBI HYKJIEMHOBBIX KucaoT. Ctpoenue u ¢pynkiuu JJHK. Ctpoenue u
¢yskumnu PHK. AT®: crpoenne U GyHKIUU

JlaGopaTopHble 3aHATHS (Ha BBIOOP IIPEIO1aBaTEeIs )

Ne 1 «Onpenenennie ButamuHa C B IpoAyKTax MUTAHUSD)

nmu «OnpeneneHue HaIMIMs Kpaxmasia B IPOyKTax MUTaHUSD

nmu «I'napodunbHO-THAPOGOOHBIE CBONCTBA JTUITHIIOBY

umn «M3yyeHue KaTaJUTUYECKOW AaKTUBHOCTH (PEPMEHTOB (Ha TPHUMEpPE ammia3bl WIH
KaTasasbl)»

Tema 2.3.
CrpyKTypHO-
GyHKIIMOHAIbHAS
OpraHu3anus KIeTOK

Coneprxkanue y4eOHOro MaTepuana

[uTtonorus — Hayka o kietke. Kinerounas Teopus — mpumep B3auMOACHCTBUS uaeil 1 PakToB
B HAYYHOM MMO3HAHUU. METO/IbI H3yUeHUS KIETKHU.

Krnerka kak menoctHas xkuBas cucreMa. OOmume mpHU3HAKW KIETOK: 3aMKHYyTas Hapy KHas
MeMOpaHa, mosekynbl JJHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oelnka.

Tumel KJIETOK: dyKapuoTHYecKas W npokapuothyeckas. OCOOCHHOCTH CTPOCHHSA
MPOKapUOTUUECKONW KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapHOTUYECKOU
kieTkd. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KUBOTHOU U IpuOHOMN KieTku. [ToBepxXHOCTHBIE
CTPYKTYPBhI KJIETOK— KIJIETOYHAs CT€HKA, TJIUKOKWIMKC, uX GyHkmuu. [lmasmatudeckas
MeMOpaHa, ee CBOMCTBA U (PYHKITHH.

[uronnazma u ee opraHowabl. OgHOMemMOpaHHble opraHouasl kieTku: OIIC, ammapar
lNonpmxu, nuzocoMbl. [loayaBTOHOMHBIE OpPraHOMABI KJIETKU: MHMTOXOHJIPUH, IUIACTHU]IBL.
[TpoucxoxaeHne MUTOXOHAPUN W TutacTua. Bunmbl mmactun. HemeMOpaHHBIE OpraHOWIBI
KIETKA: PUOOCOMBI, KJICTOYHBIA IEHTpP, UEHTPUONH, PECHUYKU, KIYTHUKU. DYHKIHUH
OpraHouJIOB KJIETKHU. BKiroueHus.
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Snpo — perynaropHblid HeHTp KieTku. CTpoeHue supa: siaepHas o00j0uka, KapuoIia3ma,
XPOMATHH, SAPBIIKO. XpOMOCOMBI. TpaHCIOPT BEIIECTB B KJIETKE

JlaboparopHsbie 3aHsaTHs (Ha BEIOOp MpernoaaBaTelis)

No 2 «Ctpoenue kneTku (pacTeHusi, )KUBOTHBIE, TPHUObI) U KJIECTOYHbIEC BKIIOUEHHU (Kpaxmal,
KapOTUHOUIbI, XJIOPOILJIACTHI, XPOMOILIACTHI )»

i «V3ydyeHne cTpoeHus KJIETOK PacTeHMi, KUBOTHBIX U OaKTEpUl MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIpENapaTax U UX OMHCAHUE)

win «IIponunaemocts MeMOpaHsbl (IJ1a3MOJIN3, ACTIIIA3MOJIN3 )»

Pazgea 3. ZKKu3HeneaTeJbHOCTh KJIETKH

Tema 3.1.
OOmeH BellecTB
1 IIpeBpaIlcHHe

SHEPIUU

B KJIETKE

Copepxanue yueOHOro MaTepuana

OOmeH BemecTB, Ui METab0IN3M. ACCUMUIIALINA (TUIACTUYECKUI OOMEH) U TUCCUMUIISIITUS
(3Hepreruyeckuii 0OMeH) — JBE CTOPOHBI €IMHOrO Ipolecca MeradonusMa. Poab 3akoHOB
COXpaHCHHs BEIIECTBA W SHEPrUM B TOHUMaHWU MeTabosim3ma. Tunbl OOMEHa BEIICCTB:
aBTOTpOGHBIA U TerepoTpodHbIii. Ponb hepMeHTOB B OOMEHE BEIIECTB W INPEBPAIICHUU
sHepruu B kieTke. PorocuHte3. CBeroBas M TemHOBas (a3pl (orocunHreza. Peakiuu
¢dotocunTe3a. DPphekTUuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a IS )KM3HU Ha 3emiie.
BnusiHue ycnoBuit cpenpl Ha (JOTOCHHTE3 U CIIOCOOBI MOBBIIMICHUSI €0 MPOIYKTHBHOCTH Y
KyJIbTYPHBIX pacTeHHM. XEMOCHHTE3. XEMOCHHTE3WpylIllue OakTepuu. 3HaYCHHE
XeMOCHHTE3a IS )KU3HU Ha 3emiie.

DHepreTudeckuii 0OMeH B KileTke. Paciiernienue BemecTs, BbICIEHNE U aKKYMYJIHUPOBaHHE
SHEPTUU B KJIETKE. DTalbl dHEpreTHYeckoro oomena. [nmkonu3. bpokeHrne w ero BUBL
KucnoponHoe oxucieHnue, uin KieToyHoe abixaHue. OkucnutenbHoe (HochopunupoBaHue.
O} beKTUBHOCTh YPHEPTrETUIECKOTO 0OMEHA

Tema 3.2.
Bbuocuures Oenka

Copep:xanue yueOHOTo MaTepuana

Peaknum MaTtpuuHoro cuHre3a. [enernueckas wuHdopmanus u JHK. Peanmuzauus
reHeTUYeCKOoN nHpopManuu B KieTke. ['eHeTHueckuii Ko U ero cBoiicTa. TpaHcKpUnuus —
matpuunblii cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl TPaHCISALMM.
KoaupoBanue aMmuHOKHCIOT. Posib pubocoM B 6GuocuHTe3e Oenka

HpaKTI/I‘-ICCKOC 3aHATUC

No 2 «Pemenune 3a1a4y Ha onpeAesieHUe MOCIEA0BATEIbHOCTH HYKIEOTHIOBY

Tema 3.3.
Bupycet

Copepxanne yueOHOT0 MaTepuana

Hexknerounsie ¢popmbl xku3Hu — Bupychl. Uctopust otkpeitust BupycoB (/. Y. iBanoBckuit).
OcoOEeHHOCTU CTPOCHMSI M )KM3HEHHOTO0 IMKJIa BUpycoB. baktepnodaru. bonesnu pacteHui,

OK-01, OK-02,
OK-04
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KUBOTHBIX M YEJIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHoaedunuTa yenosexa (BUY)
— Bo30yautenb CITN a. [lpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHHI

Pasznen 4. Pa3MHO:KeHHE U HHAUBUAYAJIBbHOC Pa3BUTHEC OPTaHU3MOB

Tema 4.1.
JKU3HEHHEBIN UK
KIIETKHA

Cojnepkanue yuyeOHOro MaTepuaia

Kierounslii 1wk, WM JKW3HEHHBIM HUKI KieTku. MHTepdaza m mwmro3. Ilporeccsr,
npoTekaromue B uaTepgaze. Permmkanus — peakuus marpuunoro cunresa JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIH HAaOOp — KapuoTHM. JIUTIIIOUIHBIN U TalIOWIHBIA XPOMOCOMHBIE
Habopbl. Xpomatunabl. LluTonmormueckue OCHOBBI Pa3MHOXKEHHUS M HMHIUBHIYaJTbHOTO
pazButusi opranu3sMoB. [lenenme kierkm — wMuro3. Cragum wmwurosa. IIpoueccsl,
MPOUCXOJAIIME HAa pa3HbIX CTAagusAX MUTO3a. bBHOJIOrMYecKuil CMbICT  MHUTO3a.
[IporpamMmupyemMas ru0esb KIETKH - alloNTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTaHHU3MOB

Cojnepkannie yq4eOHOro MaTepuasia

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosoe U 1ojaoBoe. Bupl 6ecnoiaoro pa3MHOKEHUS:
JIeJIEHUE Ha/IBOE U TOYKOBAHUE OJIHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHOXeHue. VICKyCCTBEHHOE KJIIOHUPOBAaHHE OPraHU3MOB, €r0 3HaUEHHE IS CEJICKIUH.
[TosnoBoe pa3mMHOKeHUE, ero oTauuus oT Oecronoro. Meio3. Cragun meiio3a. IIpoueccsl,
npoucxojsue Ha craausx Mmeiros3a. IloBemenue xpomocom B Meiosze. Kpoccunrosep.
buonorudeckuii cMpica U 3HaYeHUE Meio3a. ['ameTrorenes — mpouecc 0Opa3oBaHUs MOJIOBBIX
KJIETOK y >KUBOTHBIX. [lo/iOBBIE Jkee3bl: CEMEHHUKH U SU4HUKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KIIETOK — TraMeT (CIepMaro30u[, SIMIEKIeTKa) — CIEepMAaTOreHe3 U OOIEHE3.
Oco6eHHOCTH CTPOEHUS SIMLIEKIIETOK U criepMaTo3ou10B. OmnogoTBopenue. [lapreHoreHes

Tema 4.3.
NunuBunyansHoe
pa3BUTHE OPTraHU3MOB

Coneprxkanue y4eOHOro MaTepuana

NunuBuayansHOE pa3BuTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3). DTaIbl
SMOpPUOHAILHOTO PAa3BUTHUS y TMMO3BOHOYHBIX JKUBOTHBIX: JApPOOJEHHE, TacTPyJIsAIus,
opranorene3. IlocTomMOprnoHAIEHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BHTHSL:
npsMoe, HempsiMoe (JIMYMHOYHOE). BiusiHMe cpenpl Ha pa3BUTHE OPTaHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BpPOXKJIEHHBIE ypojacTBa. Poct m pa3Butue pacteHuil. OHTOreHe3
IBETKOBOT'O PACTEHUS: IBOWHOE OIUIOJJOTBOPCHHE, CTPOCHHUE CEMEHH, CTATUU PA3BUTHS

IIpakTueckue 3aHATHS

Ne 3 «MHdexnmnonnbie 3a00JI€BaHUS U STHIEMHUH B UICTOPUHU YEIIOBEUECTBAY.
Ne 4 «BaxkuuHaius kak npoduiakTuka HHQEKIIMOHHBIX 3a00JIeBaHUI»

OK-01, OK-02,
OK-04

Paszpnen S. HaciieacTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

10

Tema 5.1.

‘ Copep:xanne yueOHOT0 MaTepuana

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

[Ipenmer u 3amaun reHeTUKU. Poib UTONOrMK U SMOPHOJIOTHH B CTAaHOBJICHHH T€HETHUKH.
Bxiiag poccuiickux M 3apyOeKHBIX YUYEHBIX B Pa3BUTHE T'€HETHKH. MeTonbl I'€HETHUKU
(ruOpuIOIOTHYECKUN, IUTOTCHETHYECKUH, MOJEKyJsIpHO-reHeTudeckuil). OCHOBHBIE
IeHETUYECKUE MOHATHA. | eHeTnyeckast CHMBOJIMKA, HCIIOIb3yeMas B CXeMaX CKPELIMBAHUN.
3aKOHOMEPHOCTH  HAcJelOBaHWs  IPU3HAKOB,  yCTaHOBIEHHble [.  Mennenem.
MoHorubpuiHoe CKpeluBaHhe. 3aKOH €IMHOOOpasusi TMOpPUA0B IEPBOrO IOKOJICHHS.
[IpaBmwiio nomMuHMpOBaHUS. 3aKOH paclIEIUIEHUs NpHU3HAKOB. ['MIOTe3a 4YMCTOTHI Tramer.
IlonHOE M HemonHoe JOMUHUpOBaHME. JurubpuaHoe ckpeluBaHue. 3aKOH HE3aBHCUMOIO
HacJIeOBaHUsl IpU3HAKoOB. LluToreHeTnueckue OCHOBBI JUTMOPHIHOTO CKpEIIMBAHMSL.
Ananuzupyloliee ckpeliuBaHue. lcronp3oBaHME aHAIM3HUPYIOLIETO CKpEIIMBAaHUS IS
oIpesiesIeHUs] TeHOTHIIA 0CO0U

HpaKTI/IquKOG 3aHATHUC

No 5 Pemenne 3amad Ha ONpENEICHUE BEPOSTHOCTH BO3HUKHOBEHHUSI HACIEICTBEHHBIX
MPU3HAKOB TMpPU MOHO-, [AH-, MOJUTHOPUAHOM U aAHAIU3UPYIOUIEM CKpPELIUBaHUH,
COCTABJICHUC I'CHOTHUIINYCCKHUX CXCM CerHII/IBaHI/IH

Tema 5.2.
CuemieHHoe
HacJeq0BaHue
MIPU3HAKOB

Copepxanue yueOHOro MaTepuana

CuennieHHoe HacienoBaHue IpusHakoB. PabGora T. Moprana 1o cuUEIUIEHHOMY
HaclleIoBaHUIO TIeHOB. HapylieHue cleIuieHHss TE€HOB B pe3yjbTaTe KpPOCCHHIOBEpA.
XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKre KapThl.

I'enernka nosna. XpoMOCOMHOE OINpeAeNeHue Moia. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
TI'omorameTHsle n rereporaMCeTHbIC OPraHU3MBbI. HaCJ'ICIIOBaHI/Ie IMPU3HAKOB, CHCIJICHHBIX C
10JIOM

[IpakTHueckoe 3aHsATHE

Ne 6 Pemienue 3ala4d Ha OIIpCACIICHHUC BCEPOATHOCTU BO3HHKHOBCHHA HACJICACTBCHHBIX
IIPHU3HAKOB IpU CHCIUICHHOM HACJIICAOBAHWUH, COCTABJICHUC TCHOTHUIIMYCCKHUX CXCM
CKpCIIMBAaHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHUYUBOCTH

Copepxanne yueOHOT0 MaTepuana

N3menunBOCTh. BUABI N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacieacTBeHHas. Ponb cpensl B
HEHACJIeICTBEHHOM M3MEHYMBOCTH. XapaKTePUCTHKA MOAM(PUKALMOHHOM H3MEHYHMBOCTH.
BapuanvonHsslil psan u BapuanmonHas kpuas. Hopma peakiuu npusnaka. KonnuectBeHHbIE
M KayeCTBEHHbIE MPHU3HAKW U HX HopMma peakuuu. CBoicTBa MOIUPHUKAIIMOHHON
W3MEHYUBOCTH.

HacnenctBeHHas, wiM TeHOTHNUYECKas W3MEHYMBOCTb. KoMmMOWHATHBHas W3MEHYHBOCTb.
Melio3 ¥ TOJIOBOM MPOIECC — OCHOBA KOMOWHATHMBHOM HW3MEHYMBOCTH. MyTalMoOHHas
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M3MEHYUBOCTh. Kiaccudukanus MyTanmii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacTtoTa u
NpUYMHBl  MyTanui. MyrtareHHele  (akTopbl. 3aKOH TOMOJIOTHYECKHX DSJIOB B
HacCJICJICTBEHHOM N3MEHUMBOCTH
H. U. BaBunosa

HpaKTI/I‘-IeCKOG 3aHATUC

Ne 7 Pemnrenune 3a1a4 Ha OIIpCACIICHHUEC BECPOATHOCTH BO3HUKHOBCHHSA HACICACTBCHHBIX
IIPU3HAKOB IPU PA3JIMYHBIX THUIIAX B33PIMOI[CIZCTBHSI I'CHOB, COCTAaBJICHHC I'CHOTHIIMYCCKUX
CXEM CKpCIIMBaHUA

Tema 5.4.
I'eneTuka yesoBeka

Cojnepkanne yyeOHOro MaTepuaia

I'eneruka wyenoBeka. Kapuorun uyenoBeka. OCHOBHBbIE METOJbI TEHETHUKH YEJIOBEKa:
FEeHEATOTUYECKUN, ONM3HEIOBBIA, ITUTOTEHETUYECKUM, OMOXUMUYECKUM, MOJIEKYJISIPHO-
reHetnueckuii. CoBpeMEHHOE OIpeJeieHHe TeHOTUIA: IMOJHOINCHOMHOE CEKBEHUPOBAHUE,
TeHOTUNHUPOBaHKE, B TOM uuciie ¢ nomouisto [11{P-ananu3a. Hacnencreenusie 3a00aeBaHus
YeJIOBeKa: TEHHbIC OO0Jie3HW, OOJIE3HM ¢ HACJICACTBEHHOW MPEapaciioioKeHHOCTHIO,
XpoMocoMHBIe OoJie3Hn. CoMaTHYeCKHe W TeHepaTUBHBIE MyTanuu. CTBOJIOBBIC KIIETKH.
[IpuHuunel  370poBOTO  OOpa3a JKM3HMU, JHATHOCTUKH, MPOPIIAKTHKH H  JICYCHHS
FEHETUYECKUX  Oose3Hel.  MeauKO-TeHEeTHYeCKOe  KOHCYJbTUpPOBAaHHE.  3HAUYCHHE
MEJIUIIMHCKOM TEHETUKU B TPEIOTBPAIICHHH W JICUCHWH TEHETHYECKUX 3a00sIeBaHUI
YyeJioBeKa

HpaKTqucxoe 3aHATHUC

Ne 8 «CocraBieHue U aHAIU3 POAOCIOBHBIX UCJIIOBCKA»

Paznena 6. DBoaronuon

Has OHoJIOrus

Tema 6.1.
DBOIIOIMOHHAS
Teopus
U €€ MECTO
B OHoOTHHU

Copep:xanne yueOHOTo MaTepuana

[IpeanochIK BOSHUKHOBEHHS YBOJIFOIIMOHHON TEOpUH. DBOJIOIIMOHHASI TEOPUSI U €€ MECTO
B Ouonoruu. BrusHHe 5BONIOIMOHHON TEOpPHH Ha pa3BUTHE OHMOJOTHMH M JPYTHX HayK.
CaunerenbcTBa 3BoMoMH. [laneoHTonornueckre: mocaea0BaTeabHOCTh MOSBICHUS BUIOB B
MaJeOHTONIOTUYECKOM JIeTOMHCH, TepexoaHble ¢Gopmbl. buoreorpaduueckue: CXOACTBO H
paznuuue dayH u (GIop MATEPUKOB U OCTPOBOB. DMOPHUOTIOTHYECKUE: CXOJICTBA U PA3THUMS
SMOPHUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBEIX. CpaBHUTEIHbHO-aHATOMHUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIC, PYIAUMEHTApHBIE OpraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOJCTBO MEXaHMU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell y Bcex
YKUBBIX OPTAaHU3MOB.

OposonrionHast  teopuss Y. Jlapuna. IlpenmnochbUlKu BO3HMKHOBEHHS JIapBHHHM3MA.

OK-01, OK-02,
OK-04
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JIBKylye Cuiibl 3BOJIOLMKM BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOMKEHHUE IIPU
OTPaHUYEHHOCTH PECYPCOB, HEONpe/IeiIEHHAs M3MEHYHMBOCTh, O0OphOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

Copepxanue yueOHOro MaTepuaa

Cunrernueckas Teopust 3Bosonuu (CTD) u e€ OCHOBHBIE MOJIOXKEHUA. MHUKPOIBOIIOLHUS.
[Tonmynsiius Kak eIMHMIIA BUAA U SBOJIIOLIHH.

JBwxkyme cwibl ((aKTOpbI)IBONIONUU BHIOB B TNpupoje. MyTallMOHHBIA MPOIECC H
KOMOMHATUBHAsE W3MEHUYUBOCTh. [lomynsiiuonHbie BoJHBI U aApeiid reHoB. M3omsmus u
murpanusa. EctectBeHHBIE o0TOOp — HampaBistomuid (akrop sBomorun.  Dopmbl
€CTeCTBEeHHOro ot1Oopa. IIpHucrnocoONeHHOCTh OpPraHu3MOB KaK pPe3yibTaT 3SBOJIIOIHH.
[Tpumepsl mpuCTIOCOONIEHUE y oOpraHu3MoB. ApoMopdo3bl W HIUOAAaNTaluu. Bug u
BugooOpa3oBanue. Kpurepuu Buga. OcHOoBHbIE pOpMBI BUA00OPa30BaHus: Treorpaduueckoe,
9KOJIOTHYECKOE

Tema 6.3.
MaxkpoaBontonus

Copepxanue yueOHOro MaTepuana

MakpoosBomirorust.  PopMbl  3BONMIONMHU:  (DUIIETHYECKasi, WBEPreHTHAas, KOHBEPIeHTHAs,
napauesnpHas. HeoOpaTuMocTh 3BONTIOIMU

[TpakTrueckoe 3aHsiTue (Ha BEIOOP MperogaBaTes)

Ne 9 «CpaBHenue BUIOB 0 MOP(HOIOTHUECKOMY KPUTEPUIO)
i «Onucanue NpUcIoco0JIEHHOCTH OpraHu3Ma M €€ OTHOCUTEJIBHOTO XapaKTepay

Pa3nes 7. Bo3HMKkHOBeHMe 1 pa3BUTHE KU3HM Ha 3eMiie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Copep:xanne yueOHOT0 MaTepHana

JloHay4Hble TPEACTABICHUS O 3apOKICHHM XWU3HU. HaydHble rumore3bl BOSHUKHOBEHHS
KU3HU Ha 3emJie: abuoreHe3 W MaHCHepMus. XUMHUYecKasi dBOTIONUs. AOMOTeHHBIN CHUHTE3
OPTraHWYECKUX BEIIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE TMOATBEPKICHUE
XAMHAYECKOH JBONIONMK. HavanbHble 3Tambsl Ouosiormdyeckoi sBosronmu. I umoresa PHK-
Mupa. PopMupoBaHHE€ MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIJIETKH. [lepBbie

OK-01, OK-02,
KJIETKHU U UX 3BOMIOLUA. POpMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB. OK-04
PazButue xu3Hu Ha 3emiie mo 3paMm u nepuojaMm. Katapxeil. Apxeickas U mpoTepo30icKas
opbl. Ilanmeo3olickas spa u e€ mnepuoAbl: KeMOPHHUCKHUN, OPIOBHKCKHH, CHIYypUHCKHIA,
JIEBOHCKHM, KAMEHHOYTOJIbHBINA, NTEpMCKH. Me3030iicKas 3pa U €€ Mepruoibl: TPUACOBBI,
Iopckuid, MenoBod. KaliHo3oiickas spa M €€ NepuoAabl: MaJIeOrcHOBBIM, HEOI€HOBBIH,
AHTPONOT€HOBBI.
Tema 7.2. Conepxanue yueOHOro MaTepuasa
Cucrema Cucrema OpraHmyeckoro Mupa Kak oTpakeHue 5BoJtoluu. OCHOBHbIE CHUCTEMATHUYECKHE
18
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OpraHUYeCcKOro Mupa.
[Ipoucxoxaenue
YeJIoBEKa —
AHTPOIIOTCHE3

IPYNIbl OPTaHU3MOB. XapaKTEpUCTHKA KJIMMaTa U T€OJIOTMYECKHX MporeccoB. OCHOBHBIE
3Tambl HBOJIOLUH PACTUTEIBHOTO W JKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHHH U
KUBOTHBIX. [losIBNIEHNE, paclBeT U BBIMUpPAHUE IPYTIIT KUBBIX OPTaHU3MOB.

DBOJIONMSA ~ YENOBEKAa. AHTPOIONOTHMSA Kak Hayka. PasBuThe mpencraBieHUdl o
MPOUCXOXKACHUU 4YeJoBeKa. MeToapl u3yueHHsl aHTpomnoreHe3a. CXoOICTBa M pasziHuus
YeJloBeKa W JKUBOTHBIX. CHCTEMaTHYECKOE TIIOJIOKEHHE 4YeloBeKa. JIBIKyIue CHIIbI
(paxroper) anTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTH M €CTECTBEHHBIH OTOOP.
OOrmiecTBeHHBII 00pa3 XKHU3HU, H3TOTOBJICHUE OPYIMH TPY/la, MBIIIJICHUE, PEYb

Tema 7.3.

Cojnepkanue yuyeOHOro MaTepuaia

OcHOBHBIE craanun
9BOJJOIHMH YCJIIOBCKA

OcCHOBHBIE CTaZMM W BETBU DBOJIIOLUM YEJIOBEKAa: aBCTPAJIONUTEKH, UEIOBEK yMEIbIi,
Yenosek npsamMoxonsauiui, YenoBek HeaHAEpPTaIbCKHil, UelnOBEK pa3yMHBIA COBPEMEHHOIO
tuna. Haxoku uckomnaembIX OCTaHKOB, BpeMs CYILIECTBOBaHMs, 00JIaCTh PaclpOCTPaHEHMUS,
00BEM roJIOBHOTO MO3Ta, 00pa3 XKHU3HU, OPYIHsL.

YenoBeueckue packl. OCHOBHBbIE OOJIBIIME pachl: €BpONEOHAHAs (eBpas3uiickas), HeErpo-
aBCTpaJoujHas (SKBaTOpHUalibHAsl), MOHIOJIOHJHAsA (a3uaTcKo-aMepuKaHcKas). UYepTsl
IPUCIIOCOOJIEHHOCTU TPEJICTABUTENIEH YEIOBEUECKUX pac K YCIOBHUSAM CYIIECTBOBAHUS.
EnuncTBO yenoBeyeckux pac. Kpuruka pacuzma

[TpakTuueckoe 3anaTue (Ha BEIOOP MpeEno1aBaTesi)

Ne 10 «Bpems u myTu pacceneHus 4esioBeKa Mo MIaHeTe»
i «IIpucnoco6IeHHOCTh YesIoBeKa K pa3HbIM YCIOBHSM cpe/ibl. BiusHue reorpadudeckoit
cpenbl Ha MOP(OJIOTHIO M (PU3HOJIOTHIO YEJIOBEKa

Pasnea 8. Opranunsmsl

¥ OKpY’Kalomas cpeaa

N

Tema 8.1.

Coneprxkanue y4eOHOro MaTepuana

OKoJIorus
Kak Hayka. Cpenbl
JKHA3HU.
DKOJIOTUYECKHE
baxTopsl

DKoJorus KaKk HayKa. 3a/ladd ¥ pa3/ieibl SKOJIOrMU. MeTo bl 3KOJIOTHYECKUX UCCIIEIOBaHU.
DKOJIOTHYECKOe MHPOBO33PEHUE COBpPEMEHHOro yenoBeka. Cpeabl OOMTaHMS OpraHU3MOB:
BOJHAs, HA3€MHO-BO3/YyIIHAs, IOYBEHHAs, BHYTPHUOPIaHMW3MEHHAs. ODKOJOTHYECKUE
¢dakTopsl. Knaccudukanust sKkonorndeckux (akTopoB: aOMOTHUECKUE, OMOTHUECKHE WU
aHTpornioreHHsle. JlelicTBUe SKOJOrMYecKuX (aKTOpoB Ha OpraHu3Mbl.AOMOTHYECKHE
(bakTopsl: CBET, TeMIleparypa, BiaxxkHocTb. dotonepuoausm. [IpucrnocobaeHuss opraHn3MoB
K JeiicTBui0 abuoTudeckux QaxtopoB. buonornyeckue putmbsl. buotnueckue (akTopsl.
Bugsl  GMOTHYECKMX  B3aMMOJACHCTBHM: KOHKYpEHIUs, XHUIIHHYecTBO. Ilapazutusm,
MyTyalau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIN3M, HEUTpanus3m.
3HayeHne OMOTMYECKHX B3aMMOJEHCTBHMH Ui CYLIECTBOBAHMS OPTaHHW3MOB B HPUPOIHBIX
cOo00I1IIeECTBAX

OK-01, OK-02,
OK-04, OK-07
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Tema 8.2. Copepxanne yueOHOro MaTepuana 2
DKOJOrH4ecKue DKOJIOTHYECKHE XapaKTepUCTUKH momyasuud. OCHOBHBbIE IOKa3aTead  MOIMYJISILIUU:
XapaKTePUCTUKU YHUCJIEHHOCTb, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpauusd. JuHamuka
MOMYJISIIIT YHUCJIEHHOCTHU MOMYJISIUU U €€ peryJsius
[IpakTHueckoe 3aHsATHE 1
No 11 «Iloacu€r mIOTHOCTH MONMYJISIIUN pa3HbIX BUJOB PACTCHUIN»
Pa3nen 9. Cool1ecTBa U 3K0J0OrH4YecKHe CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Coneprxanue yueOHOro MaTepuasa 2 OK-04, OK-07
CooburecTBa CoobmectBo  opranm3mMoB  —  OwonenHo3.  CTpykTypsl  OuoueHo3a:  BUAOBaf, IIK°...
OpraHU3MOB, MPOCTpaHCTBEHHAs, Tpoduueckas (numieBas). Bunbi-noMmuHanTel. CBsi3U B OHOLIEHO3E.
9KOCHCTEMBI Dkosnorudeckre cuctemMbl (dkocucteMbl). lloHstue 00 »sKocucTeMe U OHOreoleHo3e.
OYHKIMOHATIBHBIE KOMIIOHEHTHI SKOCHUCTEMBI: TMPOAYLEHTHI, KOHCYMEHTBHI, PEIYILICHTHI.
KpyroBopoT BelecTB M MOTOK PHEPTHH B SKOcucTeMme. Tpodudeckue (MUIIEBBIE) YPOBHH
skocucteMbl. [IumeBbie nenu u ceru. OCHOBHBIE MOKa3aTeNId HKOCHCTEMBI: Omomacca,
MPOIYKIMSA. DKOJIOTMYECKUE MUPAMUIBL: MPOIYKIIUU, YUCICHHOCTH, OMoMacchl. CBolicTBa
9KOCHUCTEM: YCTOMYMBOCTD, CAMOPETryJisiiius, pazsutue. Cykieccus
Tema 9.2. Conepxanne yaeOHOro Marepuaa 2
[Ipuponusie [Ipupoanbie HSKOCHUCTEMBI. DKOCHUCTEMBI peK MU 03&p. OKOCHUCTeMa XBOWHOTO WM
9KOCHCTEMBI HTUPOKOJIMCTBEHHOTO neca. AHTpPOIIOTE€HHBbIE 9KOCUCTEMBI. ATpOIKOCHCTEMBI.
VYpboskocucrembl. buonornyeckoe u  XO3SHCTBEHHOE 3HAUYEHUE arposKOCHCTEM U
ypOoakocucreM. buopaznooOpasue kak ¢akTtop ycrounmBocTH 3kocucteMm. CoxpaHeHHE
OMO0JIOTHYECKOT0 pazHooOpa3us Ha 3emiie
Tewma 9.3. Coneprxkanne y4eOHOro MaTepuana 2
buocdepa — VYuenue B. U. Bepaaackoro o 6uocgepe. I'panuiibl, coctaB u crpykrypa ouochepst. XKupoe
riobanbHas BeuiectBO M ero ¢yHkuuu. OcoOeHHocTH Ouochepsl Kak TIJI00ATbHOM HKOCHCTEMBI.
sKocucTema 3emin | JluHaMudeckoe paBHOBecMe W oOparHas CBsizb B Oumocdepe. KpyroBopoTsl BemiecTB u
OMOTreOXMMHYECKHE MHUKIBI 3JIeMEHTOB (yriaepoja, a3zoTa). 30HaJbHOCTh OHOC(EepHI.
OcHOBHBIE OMOMBI CYIIIU
Tema 9.4. IIpodeccnoHanibHO OPHEHTHPOBAHHOE CcoJepkaHue (coleprKaHue MPUKJIATHOIO 2
Bnusanune MOIYJIs1)
AHTPONOTEHHBIX UYenoBeuecTBo B O6uochepe 3emuau. AHTponoreHHble u3MeHeHusi B Ouocdepe. ['nobanpHbie
*TIK ®I'OC CIIO mpodeccuu Win CneluanbHOCTH T0MKHEL ObITh OTPAKEHB! B COJEPIKAHUM YUeOHOTO MaTepHala
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¢bakTopoB Ha
ouochepy

sKosioruueckue mpodiembl. CocyliecTBOBaHHE NPUPOABI M uenoBedecTBa. CoxpaHeHHE
Ouopa3zHoOOpa3usi Kak OCHOBa ycroiumBocTH Ouocdeprl. OcHOBa panuOHAIBLHOTO
yIpaBJIeHUs] MPHPOTHBIMH pEeCypcaMH M HX HCHoib3oBaHUE. JlocTmkeHus OUONOTHH U
oXpaHa IpHUpPOAbI

[TpakTuueckoe 3aHaTre (Ha BEIOOP MPENo1aBaTesl)

No 12 «OTx0/1bl TPOU3BOACTBA»

I «DKOJIOTUIECKHE aCMIEKThI MPOPECCHOHATBHON eATETHHOCTH
nmu «IIpodunakrrka npodeccrnoHaIbHbIX 3a00JIEBaHUI

i «BrusiHue mpon3BoACTBEHHBIX ()AaKTOPOB HA OPTaHU3M UYEJIOBEKA)

Tema 9.5.
Bnmsane conmansHO-
9KOJIOTHYECKHUX
¢dakTopoB Ha
37I0pPOBbE YEJIOBEKA

IIpodeccoHalbHO OpPHEHTHPOBAHHOE cojep:KaHue (coaep:KaHHe TPHUKJIATHOTO
MO/1YJIfA)

310poBbe U ero cocrasisomue. GakTopsl, NOJOKUTEIBHO U OTPULATENIBHO BIMSIOIIME HA
opranu3Mm 4enoBeka. [IpoOiema TEXHOTEHHBIX BO3JECHCTBUN Ha 370pOBbE YEIOBEKA
(37eKTpOMarHUTHBIE T10JI, OBITOBAas XHMHMS, W30BITOYHBIE UIYMBbl, paguanus M T.IL.).
Apantanst - opraHu3Ma  4enoBeka K - (pakropaMm  okpyskaromiei cpenbl.  [IpuHIUATIBL
(dbopmupoBaHus 310poBbecOeperaronero noseaeHus. Puszndeckas aKTUBHOCTb M 3/JOPOBbE.
BbrnoxnmMmueckue acrekThl PalOHAJIbHOI'O NUTAHUA

JlaGopartopHble 3aHATHS

No 3 «YMcTBeHHAst pabOTOCTIOCOOHOCTHY

i «BrusHue abnotndyecknx (GpakTopoB Ha YeIOBEKa» (B KAU€CTBE TPUITEPOB, CHUIKAIOIINX
paboTOCTIOCOOHOCTh, ~ MCHOJB30BATh  YCJOBUS ~ OCYHIECTBICHHS  MPO(ECCHOHATBLHOU
JESATEILHOCTH: IITyM, TEMIIepaTypa, pu3ndeckas Harpy3Ka u T.1.)

Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBBI O0HOTEXHOJIOTHH

Tema 10.1.
Cenexuust
KaK HayKa U TpOoIece

Coneprxkanue y4eOHOro MaTepuana

Cenexuus Kak HayKa M IpoLEcC. 3apOKICHHUE CENEeKIUU U AoMecTukanusa. Yuenue H. 1.
BaBuiioBa 0 1eHTpax MHOrooOpasus M IPOUCXOXKIEHUS KYJIbTYpHBIX pacTeHHil. LIeHTpsl

IIPOUCXOXACHNUS JOMAIIHUX XUBOTHbIX. CopT, mopona, mrtamMm. COBpPEMEHHBIE METO]IbI OK-01, OK-02,

CEJIEKIINN. MaccoBsbrii OK-04, OK-07

W WHJIUBUIYaTbHBIM OTOOPHI B CENEKIIMU PACTeHUW M KUBOTHBIX. OIllEHKAa JKCTepbepa. IIK...

brnuskoponcTBenHoe ckpernuBanue — WHOpuUaWHT. Ywncras nuHusa. CKpemuBaHUE YHCTHIX

muauil. ['etepos3uc, unm rubpuaHas cuna. HepoJacTBeHHOe CKpelIMBaHHE — ayTOPWIMHT.

Otnanéanas ruOpuamu3anuss u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M TIOJydYeHHe

MOJUIIIOUIO0B. JIOCTHKEHUS CEJIEKIIMH PACTEHUM, dKUBOTHBIX U MUKPOOPTraHU3MOB
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Tema 10.2. buorexnosnoruss kak oOTpaciab MNPOM3BOJACTBA. ['€HHas HHXKEHEpHUs. OITanbl CO3JAHUA 2
OcHOBBI pekomOunantHoi JIHK u Tpancrennsix opranuzMoB. Kierounas wmxeHepus. Kierounsie
OMOTEXHOJIOTHU KYJBTYPBI. MHuUKpOKIIOHAJIBHOE pa3sMHOXKEHHUE pacTeHui. KnonupoBanue
BBICOKOIIPOYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTHUYECKUE U ITHYECKHE
npo6siembl. MO — reHeTH4ecki MOAM(UITMPOBAHHBIC OPTAHU3MBI

Tema 10.3. IIpodeccnonanibHO OPHMEHTHPOBAHHOE coJepkaHue (coleprKaHue MPHUKJIATHOIO 2
buorexnonorun MOYJis1)
B KM3HHU U npodeccun | OCHOBHBIE HAIPaABJICHUS COBPEMEHHOM OMOTEXHOJIOTHH B MPOGECCHOHATBLHON AEITEIbHOCTH
YyeJoBeKa. Mertoubl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHUH. DTHkKa
OMOTEXHOJIOTHYECKUX
U TCHETHYECKUX OJKCIEpUMEHTOB. [IpaBuia mowicka W aHaim3a OMOIKOJIOTUYCCKOM
nHpopmanuu

U3 pa3jMyYHbIX HMCTOYHMKOB (HayyHas M y4ueOHO-HayuyHas JIUTepaTypa, CpPEeICTBAa MAaCCOBOM
undopmanuu, cetb UHTEpHET U Apyrue)

[TpakTHYECKOE 3aHSITHE 2
Ne 13 Keiicpl Ha aHanu3 UHQOPMAIMKM O HAYYHBIX JOCTH)KEHUAX B O0JIACTU T€HETUUYECKUX
TEXHOJIOTUH, KJICTOYHON HH)KEHEPHH, TUIIEBBIX OMOTEXHOJIOTHH.

No 14 3ammra keiica: mpeicTaBleHHUE pPE3YyJIbTAaTOB pEIICHUS KEWCOB (BBICTYIUICHUE C

MIPE3CHTAINEH )
Pa3nea 11. Pemenne keiicoB B 061acTi 6morexnosioruii ¢ 6
Tema 11.1.1. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepPKAHUE (CoAepiKaHHe NPHKJIATIHOIO 6
buorexnosnoruu MO/1YJIfA)

B IIPOMBIIIJICHHOCTH | Pa3BUTHE NMPOMBIIUIEHHOW OMOTEXHOJOTUN U €€ MPUMEHEHHE B KU3HU YEJIOBEKa, MOUCK U
aHaJIn3 UH(POpPMALMM U3 Pa3IMYHbIX UCTOYHUKOB (Hay4Has U yuyeOHO-Hay4dHas JHUTepaTypa,

CpeacTBa MaccoBoil MHpopMaluu, cetb IHTepHeT u npyrue) OK-01, OK-02,
[IpakTHYECKHE 3aHATHUS 4 OK‘%kOK_O7
Ne 15 Keiicel Ha aHanu3 MHGOPMALMKM O PAa3BUTHH MPOMBINLUIEHHON OGUOTEXHOJIOTHH (10 o
MUHU-TPYTIIIaM).
Ne 16 3ammra keiica: mpeicTaBlieHHE pE3YyJIbTaTOB pEIIEHUS KEWCOB (BBICTYIUIEHUE C
MpEe3eHTALNEH )
Tema 11.1.2. IIpodgeccnoHATBHO  OPHEHTHPOBAHHOE  cOepXKaHUe  (coAepKaHHe NPHKJIATHOIO 6
10 O6pasoBarenpHas OpraHU3aIMsA CAMOCTOATENLHO ONPEETAET COIEPKAHKE Pasena, BLIOUpas OHy U3 Ipe1iokeHHbix TeM 11.1.1 -11.1.3.
22
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ConuanbHo- MOJLYJIst)
JTHYECKHME aCIEKThl | DTUYECKUE aCMeKThl Pa3BUTUSL OMOTEXHOJIOTUI U MPUMEHEHHUE UX B J)KU3HH YeJIOBEKa, ITOUCK
OMOTEXHOJIOTHH W aHamu3 wuWHOOpPMAIMU U3 PA3IMYHBIX HCTOYHMKOB (HaydyHas M ydeOHO-HaydHas
JIuTepaTypa, cpeAcTBa MaccoBoi nHpopmanuu, cetb IHTEpHET U apyrue)
[IpakTHyeckue 3aHsATUs 4
Ne 15 Keiicel Ha aHanu3 HHGOPMALIUU 00 STUYECKUX ACTIEKTaX Pa3BUTHUA OMOTEXHOJIOTHH (IO
MUHH-TPYIIIIaM).
No 16 3ammura keiica: HpenCTaBIICHUE PE3YJIbTATOB PEIICHUS KEWCOB (BBICTYIUICHHE C
MIPE3CHTAINECH )
Tema 11.1.3. IIpodeccnonanibHO OPHEHTHPOBAHHOE coJepkaHue (coaepkaHue TMPHUKJIATHOTO 6
buorexnonorun MO/1YJIfA)
U TEXHUYECKHUE Pa3ButHe OWOTEXHONOTHMH C TPUMEHEHHEM TEXHUYECKUX cucteM (OMOMHXKEeHepHs,
CUCTEMBbI ouonmHpopmaTika, OMOHMKA) M WX TNPUMEHEHHE B JKU3HU UEIOBEKAa, MOWCK M aHAJN3
uHpOpMallUd W3 pa3IMYHbIX HCTOYHUKOB (HAy4yHas U ydeOHO-Hay4Has JUTepaTypa,
cpeacTBa MaccoBor MH(pOpMaLUH, ceTh MIHTEpHET H ApyTrHe)
[IpakTHueckue 3aHATHs 4
Ne 15 Keiicel Ha aHanu3 wHGOpPMAIMKA O PA3BUTUU OHMOTEXHOJOTMHA C MPUMEHEHHEM
TEXHUUYECKHUX CHCTEeM (TI0 MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeicTaBlieHUE pE3YJbTaTOB pEIIEHUS KEWCOB (BBICTYIUIEHUE C
MIPE3CHTALNEH )
IIpomexyTounas arrectaums (IuddepeHIpoBaHHBIN 3a4€ET) el
Bcero: 72
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3. YciaoBus peaju3aiuu NporpaMMbl 0011e00pa3oBaTeIbHON AUCHUIIIAHBI
3.1. Jlua peanu3danMd NPOrpaMmMbl  JUCHMIUVIMHBI  JOJLKHBI  OBITh
NpeayCMOTPEHBI CJIeyIolue clenralbHble OMeleHUs :

Kabuner «buonoruny, OCHAUICHHBIN 000pyI0BaHUEM: CTOJI
JIEMOHCTPAlIMOHHBIA  (C  pakOBMHOW, TOABOJAKONM UM  OTBEJACHUEM  BOJIHI,
CAaHTEXHHMKOM,  JJIEKTPUYECKHUMH  pO3€TKaMH,  aBTOMaTaMd  aBAPUHHOTO
OTKJIIOYEHHUS] TOKa), JIa0OpaTOpHBIA OCTPOBHOWM CTON  (JIIBYXCTOPOHHHH, C
3aIUTHBIM, XUMOCTOUKHM
U TEPMOCTOMKUM TOKPBITUEM, HAJICTOJIBEM, C IOJCBETKOM M 3IEKTPUUYECKUMU
pO3eTKaMHu, MOJIBOAKON M OTBEJICHUEM BOJIbI U CAHTEXHHUKOI), CTYJ 1a00paTOPHBIiA
ITOBOPOTHBIN, PETYJIUPYEMBIH ITO BBICOTE.

[IpumepHbIii  TIepedYeHb  JEMOHCTPAIIMOHHOTO W JIabOpaTOpHOIo
000opy10BaHMUS.

JleMOoHCTpallMOHHOE 000PYA0BAHUE U TPUOOPHI:

— KOMIUIEKT BJIAXHBIX MMPENapaToB IEMOHCTPAIIMOHHBIN

— KOMIUIEKT TepOapHeB MO CHUCTEMaTUKE PACTEHUH C OIpeAeTuTeIbHbIMU
KapTOYKaMu

— KOMIUIEKT KOJUIEKIIUH IEMOHCTPALIMOHHBIN

— IM(PPOBOK MUKPOCKOI OMHOKYJIIPHBIN (C Kamepoi)
JIaGopaTopHO-TEXHOJOTUIECKOE o0opyoBaHue (J1abopaTopHOE

o0opynoBaHue, NpuOOpkl, HAOOPHI AJI SKCIEPUMEHTA, UHCTPYMEHTHI):

MOJIEJIH, MYJISIKH, allllJIAKALUA

— KOMIUIEKT MOJICJIEH-aNIINKALIMNA JIEMOHCTPALIMOHHBIN

— KOMIUIEKT aHATOMHYECKUX MOJIEJIEH IEMOHCTPAIIMOHHBIN
— Ha0O0p MaTICOHTOJIOTUYECKUX MYJISKEH

— KOMIUIEKT OOTAaHUYECKUX MOJIEIeH JEMOHCTPAIMOHHBIN
— KOMIUIEKT 300JIOTUYECKUX MOJIEJIEN IEMOHCTPALIMOHHBIN
— KOMIUIEKT MYJISKEU 1EMOHCTPALIMOHHBIN

— CKCJICT 4YCJIOBCKA
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— TOpC YenoBeKa pa300pHbIT

— KOMIUIEKT MOJENEH

— KOMIUIEKT CKEJIETOB Pa3JIMYHBIX KJIACCOB KUBOTHBIX

— TaOMHIBI penbedHbIC

— JIEMOHCTpAIMOHHbIE yUeOHO-HATJISHbIE TOCOOUS

— KOMIUIEKT HOPTPETOB 151 oPopMIICHUS KaOnHeTa

— nabopaHTCcKas i KaOuHeTa OMOJIOTHH M SKOJIOTUN

— CTOJI C SIIIUKaMU JJI XPaHCHUS/TyMOOH

— Kpecyio opucHoe

— CTOJI JIaOOpaTOPHBINA MOECUHBIN

— CyWIWIbHAs MaHEeNb JIJIS TOCY/IbI

— mKad A1 XpaHeHHs y4eOHBIX TTOCOOMI

— mKkad I XpaHSHHS BIAKHBIX MPENapaToB, 3aITUPAIOIITUIICS Ha KITIOY

— mKkad A XpaHeHHs J1abopaTOPHO MOCYIbI/TPUOOPOB

— 11a0OpaHTCKUI CTOJ

— CTYyJ JIabOpaTOPHBIN

— KOMIUIEKT €pIIeH JIJIs1 MbIThsI JJAOOPATOPHOU MOCYIbI.
[IpumepHBIl TepeyYeHb IEMOHCTPAIIMOHHOTO M JIa0OpaTOPHOTO OO0OpYIAOBaHUS
HOCHUT PEKOMECHIATEIbHBIA XapaKTep.

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl
JUist  peanuzanui  OpOrpaMMbl  TUCHUIUIMHBI  OMOIMOTEUHBbI  (HOHJ

o0pa3oBaTeILHON OpraHu3alu JOJDKEH WMETh IeYaTHbIE W/WIM AJICKTPOHHBIE
y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
HAJMYHMH), JOMYIICHHBIC K HMCIOJb30BAaHUIO TPH peanm3aliid 00pa30BaTeIbHBIX
porpamMMm CpenHero npodecCHOHATBHOTO O0pa30oBaHUs, peaiu3yeMbIX Ha 0Oaze

OCHOBHOTO 0011ero oopasosanus'!,

1 TIpukas Munucrepctsa npocsemenus Poceuniickoit ®enepanun ot 5 Hosa0ps 2024 r. N 769 «O6 yTBepKAEHUN
(henepanbHOTO MEpeUHs yUeOHUKOB, IOMYIIEHHBIX K HCITOJIb30BAHUIO NP PEATH3AINHA UMEIOTINX
rOCY/ZIaPCTBEHHYIO aKKpEAUTALUIO 00pa30BaTeNIbHBIX IPOrPaMM Ha4ajIbHOTO OOLIEro, OCHOBHOTO OOIEr0, CPETHEro
o011ero o6pa3oBaHMs OPTaHU3AIMAMH, OCYIIECTBISIOIINMHI 00pa30BaATENbHYIO AESTEIHOCTD, M YCTAHOBICHUH
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HpI/I peain3aliy IporpaMmMmbl AJUCHHIIJIMHBI BO3MOXKHO HCIIOJIB30BaHHC
QJICKTPOHHBIX 06p330BaTeJ'II>HI>IX PECYPCOB, JOMMYIMICHHBLIX K HCIIOJIB30BAHUIO IIPH

peanu3anuy 00pa3oBaTeIbHBIX IPOIPAMM CPEIHETO 00IIero oopa3oBanus 2,

MPE/INIFHOTO CPOKa HUCIIOIb30BAaHMS UCKIIIOUEHHBIX YUeOHHKOB M Pa3padOTaHHBIX B KOMIIIEKTE ¢ HUMH y4eOHBIX
noco6uii» (B akTyanbHO# penakunu). Ccbliika Ha yKa3aHHBIN NprKa3 akTyanbHa Ha 20.03.2025 r.

2 TTpuka3z MunucrepcTBa npocseinenus Poccuiickoit ®enepauuu ot 18 mrons 2024 r. N 499 "OO6 yrBepskaeHun
(hemepasbHOTO TEPEUHs IEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB, TOMYIIEHHBIX K UCIIOIB30BAHHIO MIPH
peanu3anuy UMEIONINX TOCYAapCTBEHHYIO aKKpEAUTAIINIO 00pa30BaTebHBIX IPOrpaMM HA4aIbHOTO 00IIIero,
OCHOBHOTO O0IIIETO, CPETHEr0 00IIero oopa3oBanus» (B akTyalnbHOU penakiun). CChUIKa HA YKa3aHHBIN MPUKa3
aktyanpHa Ha 20.03.2025 r.
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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.

Oobmasi/mpodeccnoHanbHas Pa3znen/Tema Tun OIICHOYHBIX
KOMIIETeH U MeponpHusITUsI
OK 01. Bsidupare cnoco6sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxaeHUE MO BOIPOCcCaM

peuieHHs
npoQecCuOHAILHON
JESITeIbHOCTH TPUMEHHUTEIIBHO
K pa3JIMYHbIM KOHTCKCTaM

3a1a4

4.3,5.1-54,6.1-6.3,7.1-7.3,

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

JEKLIHH

PaspaboTtka rioccapus
3anoJIHEHUE  CPAaBHUTENIbHBIX
Ta0IHIL

TectupoBanue

VYerHbli onpoc

JIMKTaHT Ha MCHOJIb30BaHUE
apryMEHTOB, OHOJOTUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKU
NunuBuayanbHas
camocTosTelbHas paboTa
[IpencraBienue  pe3ysbTaTOB
MPAKTUYECKUX padoT
KoHTponbHble paboThl

3amuTa TBOPUYECKUX padoT

amnra VHIUBUTY ATbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTOHHOﬁ ATTCCTallu

OK 02. UcnonwzoBars | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi JUCKYCCHUS 110

COBPEMEHHEBIE cpeactea | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIpocaM JISKIIUU

IIOHCKa, aHaJIu3a 7.1_7.3’ 8.1, 8.2, 9.1_9.3’ Pa3pa60TKa MCEHTAaJIbHON

u bopwia VHTEPNIPETALNH | g 417 o /e, 9.5M-ofc, 10.1, gapTzI B évH/IHeI/I rggrma);

WH Malluu, BITIOJTHEHUE U 3aIIUT

" MH(pOPMaIMOHHbIE 10.2, 10.3I-o/c, 11.11I-0/c 71a00paTOpHBIX PaboOT

TEXHOJOTUU JJd BBIIIOJHCHUS [IpencraBnenue  pe3ynbTaTOB

3a7a4 npodhecCuoHaNBHOM MPAKTUYECKHUX padoT

JIEATEIILHOCTHU [IpencraBnenue yCTHBIX
COOOLIEHUH C Mpe3eHTalel,
[MOATOTOBJIEHHBIX IO MEPEYHIO
UCTOYHUKOB,
PEKOMEHOBAaHHBIX
MpenoIaBarTeyieM

OK 04. OpdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyx)aeHHE IO BOIIPOCAM

B3aUMOJIECTBOBATh " |43, 51-54,6.1-6.3,7.1-7.3, | ICKIUH

paboratb B KOJUIEKTUBE H | g 1, 8.2, 9.1-9.3, [IpencraBnenue pe3ynbTaTOB

B TIpodeccronanbHo OpUEHTHPOBAHHOE COAEPKAHKE (COAEPKAHNE MPUKIIATHOTO MOJLYJIS)
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KOMaH/1e 9.4I1-o/c, 9.51I-o/c, 10.1, | mpakTUUeCKUX padbOT
10.2, 10.311-0/c, 11.11T-0/c | 3ammTa TBOPYECKUX paboT
3amura VH]IMBUTy ATbHBIX
IIPOEKTOB
OK 07. CopetictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OOcykaeHue 1mo Borpocam
COXpaHCHUIO OKpyXkaromei | 4.1-4.3, 5.1-54, 6.1-6.3, | TeKIHH
CpeIbl, PECYpPCOCOEPEKEHUIO, 7.1-7.3, 8.1, 82, 9.1-9.3, Pa3paboTtka rioccapust
ggI/IMeH};TBe . ) 3Ha211{1/1; 9.4T1-0/c, 9.5T-o/c, 10.1, 3:gOJ'IHeHI/Ie CPaBHUTEIbHBIX
U3MEHEHUU MMara, Ta0IuIL
MIPUHLHUIIBI OepexIIMBOro 10.2,10.311-o/c, 11.11I-0/c TectupoBanue
npou3BoAcTBa,  3(hdexkTuBHO VYeTHbli onpoc
JIeiCTBOBATH JIMKTaHT Ha MCHOJIb30BaHUE
B UPE3BBIYANHBIX CUTYAIUSIX apryMEHTOB, OHOJIOTHUYECKOU
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue  pe3ysbTaTOB
MPAKTUYECKHUX padoT
KoHnTponbHble paboThl
3amuTa TBOPUYECKUX paboT
3ammura WHIMBUTY ATbHBIX
MIPOEKTOB
Brinonnenune 3amanuit
IIPOMEKYTOUYHOM aTTeCTalluu
IIK... [T-o/c
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INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 BukmyxameTos 3.M. Lfoanucauo
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