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Pabouas mporpamMma paspaboTaHa B COOTBETCTBHU C TPEOOBAHUSIMH:

- @enepanbHOTO rOCYIApPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPEJHEro ooumero odpasoBaHus,
YTBEpKICHHOTO TprKazoM MwuHOOpHayku Poccum ot 17 mas 2012 Ne 413 (3apeructpupoBaHHOTO
MunuctepctBoM roctunnu Poccuiickoit @enepanuu 7 utons 2012, peructpanuonssiii Ne 24480);

- @enepallbHOTO TOCYAAPCTBEHHOrO0 OOPa30BATENBLHOTO CTaHAapTa CpeaHEro MnpodeccruoHaIbHOTO
obpazoBanust 1o cnemuansHocTn  21.02.19  3emmeycrtpoiicTBo, yTBepxkaéHHoro Ilpukazom
MunucrtepctBa npocsemenus Poccuiickori ®@eneparun ot 18.05.2022 Ne 339 (3aperucrtpupoBaHo B
Munucrepctse roctuiuu Poccun 21.06.2022, peructparimonnsiii Ne 68941);

C YUEeTOM:

- OenepanbHON 00pa30BaTEIbHONW NPOrpaMMBbl CpeqHEro obimiero o0pa3oBaHUS, YTBEPKIACHHOU
IIpukazom MunucrepcrBa mnpocsewieHuss Poccuiickoit @enepauuu ot 18.05.2023 Ne 371
(3apeructpupoBaHHOTO0 MuHuKcTepcTBOM IocTunMKM Poccmiickoit ®Pepepanun 12 wmrons 2023,
peructparoHHbii Ne 74228);

C YUeTOM:

- TpuUMepHO paboueil mporpammbl 00mIE0Opa3OBAaTENbHONW JUCHUILIMHBI «buomorus»  ams
npodeccnoHanbHbIX 00pa30BaTEeNbHBIX OpraHM3alMi, 0J00peHHOoU 3acenanuem llemarormueckoro
coera ®I'BOY AI1O UPIIO, nmpotokon Neb ot «18» anpens 2025.

PaGouas mporpamma paccmMoTpeHa
Ha 3acenanuu [IK OY ] u CI' COHX
[IpoTokos Ne 9

oT «27» anpens 2026 r.
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1. OBIIASI XAPAKTEPUCTHKA OBIIEOBPA3OBATEJIBHON TMCHUATIIVHBI
OV/1.08 BHOJIOT S

1.1. Heap 1 MecTO JMCHMILIMHBI B CTPYKTYpe o0pa3oBaTteabHoii nporpammsel CIIO

Huctummuaa OV J1.08 buonorus Bxoaut B obOmieoOpaszoBarenbubii mukia I[IIICC3  kak
o0s13aTeNbHas JUCLMILIMHA.

O6meoOpazoBarenbHas auciuuimHa OVYJ[.08 buosnorus sBisercs o00s3aTeIbHON YacThIO
o0mieo0pa3oBareIbHOr0 IUKIa oOpa3oBareinbHOUW mporpammbl B coorBerctBuu ¢ ®I'OC CIIO mo
crenuranbHocTu 21.02.19 3emneycTpoiicTBo.

Hens mucrumummael «OY .08 buonorus»: oBnajeHre o0OO0ydYalOIMIMMHUCS 3HAHHSAMHU O
CTPYKTYpHO-() YHKIIMOHATBHON OpraHU3alliy KUBBIX CHCTEM Pa3HOTO paHTa U MPUOOpPETeHHE YMEHUN
WCIIOIb30BaTh 3TH 3HAHMS JUIsI TPAMOTHBIX JCHCTBUH B OTHOIICHHMH OOBEKTOB >KMBOW MPUPOILI U
pEIICHUS Pa3IMYHBIX )XHU3HECHHBIX TPOOIIEM.

JlocTrkeHne e U3ydeHHsl TUCIUIUTMHBI «bronorus» Ha 0a30BOM ypOBHE O0OECIeYMBaCTCS
pEIIeHUEM CIIETYIOLIUX 3aa4:

— OCBOCHHE O00YyYaIOUIMMUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPHUSIX, YUICHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBMWIaX, CIYXKAIIMX OCHOBOH s (hOpMUPOBAHUS TIPEICTABICHUNA O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJaX HAay4yHOrO MO3HaHWsA, CTPOCHHUU, MHOTOOOpa3uu u
OCOOCHHOCTSIX JKMBBIX CHCTEM PpAa3HOIO YPOBHS OpraHU3allid, BBIIAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX HCCJICIOBAHUAX B OMOJIOTHH;

— QopmupoBanue y o0O0ydaromuXcs IO3HABATEIBHBIX, WHTEIUICKTYAIBHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B MpoIlecce aHAIN3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISI0B, UICH U
MOJIXOJIOB K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

— CTaHOBJICHHE y 00YJarOIIMXCs 00MIeH KyabTyphl, (DYHKIIMOHATLHOW IPAMOTHOCTH, Pa3BUTHE
YMEHUU OOBSCHATH M OLICHUBATH SIBJICHHUS OKPYXKAIOIIET0 MHUpa XUBOM MPUPOJLI HA OCHOBAHUH
3HAHUU U OIBITA, MOJYUYEHHBIX IPU U3YYEHUU OHOJIOTHH;

— QopmupoBanue y o0O0y4arONmMXcs yMEHUW WLTIOCTPHPOBATh 3HAUCHUE OHOJIIOTHYECKUX
3HaHUH B MPAKTHUYECKOM EITEIbHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI
1 arpoOMOTEXHOIOTHI;

— BOCHHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMSI YEJIOBEKOM >KHUBOW TPUPOJIBI,
HEOOXOMMOCTH OEpPEKHOTO OTHOIIEHUS K HEW, COONIIOACHHUS STUYECKUX HOPM TMPH TMPOBEACHUHU
OMOJIOTUYECKUX UCCICAOBAHMIA;

— OCO3HAHHWE IEHHOCTH OWOJIOTMYECKUX 3HAHWM JJIS TOBBIIMICHUS YPOBHS JKOJIOTHYECKOM
KYJBTYPBI, 17151 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHNS,

— MpUMEHEHHE TPUOOPETEHHBIX 3HAHWW M YMEHUN B TMOBCEIHEBHON XU3HU ISl OIIEHKHU
MOCIEACTBUI CBOEH NEATENBHOCTH MO OTHOIICHHUIO K OKPYXAroMIel cpenie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOJI0ICHNE MEp TTPOPIITAKTUKY 3a00I€BaHUMN.

1.2. TInanmpyemble pe3yJabTaThl OCBOCHHUS IHCHMIIIHHBI
[Tnanupyemble pe3yabTaThl OCBOEHHs 00Ie00pa30BaTEIbHON JUCIUILIMHBI OMPEIENSIOTCS B

cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe I'OC COO. Ocoboe 3HaUeHHE TUCIUILUIMHA UMEET MpHU
dbopmupoBannn u pazsutuu OK u ITK.
B pesynbrare ocBOGHUS AUCHUILTUHBI 00YYAIOLIHICS JOKEH:



Koa u HamMeHOBaHHe
(popmupyembix
KOMIIeTeHIH I

Hﬂaﬂl/lpyeMbIe pe3yabTaTbl 0CBOCHUA JUCHUIIMHBI

Oomme

JAucuunanHapHbie

OK 01. Beibupats
CHOCOOBI pelIeHusI
3amaqy
poheCCUOHATBHOMN
JeSTEIbHOCTH
NPUMEHHUTEIEHO

K Pa3InIHBIM
KOHTEKCTaM

JIMYHOCTHBIE PE3YNBTATHI AOJKHBI OTPAXKATH B YAaCTU: TPYIOBOTO
BOCIIUTAHUS:
- TOTOBHOCTb K Tpyany,
TpyAOIO0HE;
- TOTOBHOCTb K AaKTHBHOH JE€ATEILHOCTH TEXHOJIOTHUECKOMN
U COIMANbHOW HAMpaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH,

OCO3HAaHUEC IEHHOCTH MACTEPCTBA,

TUTAHUPOBATH U CaMOCTOSITENEHO BBITIONHATh  TaKyIO
JIeATEeITLHOCTD;
- HMHTEpPeC K paimyHbiM  cdepaMm  npodeccuoHaIbHON
JIESITEIbHOCTH.

MeranpenMeTHbIE pe3yIbTaThl JOJIKHBI OTPaXKaTh:

OBHaILCHI/IC YHUBEpPCAJIbHBIMU y‘-IC6HLIMI/I IIO3HAaBAaTCIIbHBIMHU
JEUCTBUSIMU:

a) 0a30BBIC JJOTUICCKUE NCHCTBHS:

- CaMOCTOATEIbHO  (OPMYNIHPOBaTH M  aKTyaJU3UPOBATh

npo0JeMy, pacCMaTpPUBATh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYNICCTBEHHBIH NPHU3HAK WU OCHOBAHWS JUIS
CpaBHEHUs, KiacCu(UKaUU U 0000IIEHUS;

- ONPEJICIATH LI JCITeIbHOCTH, 3a/1aBaTh MapaMeTpbl

U KPUTEPUH UX JOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI

B PaCCMaTPHUBAEMBIX SBJICHHUSX;

- BHOCUTb KOPPEKTHUBBI B JCATEIILHOCTh, OIICHUBATH COOTBETCTBHE
pe3yibTaTOB  MEJNsSIM,  OIICHWBATh  PUCKH  TOCIEACTBUI
JESTETBHOCTH;

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

- BJIaJICTh HABBIKAMH YUEOHO-UCCIICIOBATEILCKOM

1 TIPOEKTHOM IEATETBHOCTH, HaBBIKAMHU pa3perIeHus mpooem;

- BBISIBIISITH TIPUYMHHO-CIIEICTBEHHBIE CBSI3U

U aKTyaJU3UpOBaTh 3a/1a4y, BBIIBUTATh THIIOTE3Y

ee peIeHus, HaXOOWTh apryMEHTHI Ul JO0Ka3aTeIbCTBA CBOUX
YTBEPKIECHHUH, 3a]aBaTh TTAPAMETPhI U KPUTEPHH PEIIEHUS;

- AHAJIM3UPOBATL TNOJYYCHHBIC B XOJAC PCHICHUA 3ada4du

[IP6 1. CdopMupoBaHHOCTh 3HAHUH O MECTE W POIH OUOJOTHUU
B CHCTEME HAayYHOI'O 3HaHUS; (YHKINOHAILHONW TPaMOTHOCTH YEIOBEKa
IUISl PELICHUs dKU3HEHHBIX IPOOIeM.

[IP6 2. CdopMHpOBaHHOCTh yMEHHsI PACKPBIBATh COJCpIKaHUE
OCHOBOTIOJIATalOIINX OMOJIIOTHUECKUX TEPMHUHOB M IOHATHH: >KU3Hb,
KJIETKa, TKaHb, OpraH, OPraHWU3M, BHJI, NOMYJSNMS, 3KOCUCTEMA,
ouoreHo3, obnocdepa; Mmeradbonmn3m (0OMEH BEIIeCTB

U TIpeBpalleHUE DJHEPrHH), TroMeocTa3 (caMoperyJssinus), OMOCHHTE3
Oenka, CTPYKTypHas OpraHW3alusi >HUBBIX CHCTEM, JAUCKPETHOCTH,
caMOoperyJsiLusi, CaMOBOCIIPOU3BEICHHUE (penponykuus),
HACJIE/ICTBEHHOCTh, HM3MEHUYMBOCTb, 3HEPro3aBUCUMOCTb, pOCT U
pa3BUTHE, YPOBHEBAS OpraHU3aIusl.

I[IP6 3. CdopMupoBaHHOCTH yMEHHS pPACKphIBaTh COJAEpIKaHUE
OCHOBOIOJIArafOINX OMOJIOTHYECKUX TEOPUH U TUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOW, SBOJIIOLIMOHHON, MTPOUCXOKICHUS KU3HU
1 YeJI0BEKa.

I1P6 4. ChopMHPOBaHHOCTh YMEHHsI PACKPBIBATH OCHOBOIIOJIATAIOIIUE
Ouonornueckue 3akoHbl U 3akoHOMepHOcTH (I'. Mennens, T. Moprana,
H.HN. Baswuiiosa, 2. I'exkens,
®. Mromnepa, K. bapa), rpaHuibl X NPUMEHHMOCTH K >KHUBBIM
CHUCTEMaM.

I[IP6 5. IlpuoOpereHHe oOMNbITAa NPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO [TO3HAHUS, UCIIOJIb3YEeMbIX B OMOJIOTHH: HAOIIOCHNUS

Y OIMCAHMs JKUBBIX CHCTEM, MPOLECCOB M SBICHUM; OpraHM3alld U
MIPOBEJEHNS] OMOJIOTMYECKOTO JSKCIEPUMEHTA, BBIABIDKEHUS THIIOTES,
BBISIBIICHHS ~ 3aBUCUMOCTH  MEXIy HCCICAYEMBIMH BEIMYMHAMH,
00BSICHEHHS MIOJTyYEHHBIX pe3yIbTaTOB
u (GopMyIHpOBaHUS BHIBOJOB C HCIOJNB30BAHHEM HAYYHBIX IMOHSTHH,
TEOPUM U 3aKOHOB.

I[IP6 6. CdhopMHUpOBaHHOCTH YMEHHS BBIIEIATH CYLICCTBEHHBIC
MIPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPIaHW3MOB, BHU/IOB, OMOTEOIICHO30B M 3KOCHCTEM;
0c0OEHHOCTH NPOLECCOB 0OMEHA BELIECTB M NPEBPAlICHUs] SHEPTUHU B




pe3yibTaThl, KPUTHYSCKH  OIICHUBATh  HX
POTHO3HUPOBATh U3MEHCHUE B HOBBIX YCIIOBHUSX;
pa3pabaTeiBaTh IUTAH PEIICHUS MPOOIEMBI C YYETOM aHaaHu3a
HUMEIOIIUXCS MATEPHATTLHBIX U HEMATePHATBHBIX PECYPCOB;

-- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO

U IPAKTHYCCKYIO 00JIACTH KU3HEACATEITbHOCTH;

- yMeTh UHTETPHUPOBATh 3HAHWUS W3 PA3HBIX MPEIMETHBIX
obuacTeii;

- BBIIBHTaTh HOBBLIE UIEH, IpeaIaraTh OPUTHHAIBHbIE TIOAXOIBI 1
peuieHust

AOCTOBEPHOCTD,

KIeTKe, (OTOCHMHTE3a, IJIACTHYECKOIO0 M HHEPreTHYecKoro obOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIONOTBOPEHMS, pa3BUTHA W
Pa3MHOKEHUS, WHAWBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
OOpBOBI 32 CyIIECTBOBAaHHME, ECTECTBEHHOTO 0TOOpa, BUI00Opa30BaHus,
MIPUCHOCOOJIGHHOCTH OPraHU3MOB K Cpefe OOWTaHWs, BIUSHHA
KOMIIOHEHTOB 9KOCHCTEM, AQHTPOIIOTEHHBIX U3MECHEHUH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTA BEILIECTB U MpeBpalleHne 3Heprun B Ouocdepe.

I[1P6 7. CopMupoBaHHOCTh YMEHHS MPUMEHATH MOTydeHHBIE 3HAHUS
Il OOBSICHEHUST OMOJIOTMYECKUX MPOIIECCOB U SBICHUH, ISl PUHATHS
IIPAKTUYECKUX PELIEHUI B [IOBCEIHEBHON KU3HU

C menbpio0 obOecriedeHns OE30MaCHOCTH CBOETO 3II0POBBS U 37A0POBBA
OKPY)KAIOIIUX JIFOJeH, COONIOACHUST 37J0POBOTO 00pas3a JKW3HH, HOPM
IPaMOTHOTO MOBEJCHHUSI B OKPYXKAIOIIEH PUPOTHON cpejie; TOHUMaHUE
HEOOXOIMMOCTH HCIIOIBb30BaHUS AOCTHKEHUH COBPEMEHHON OMOIOruu
1 OMOTEXHOJIOTHH AJIS1 pAllOHATIBHOTO MPUPOAOIIOIB30BAHHS.

[1P6 8. ChopMUpOBaHHOCTh YMEHHUsS pellaTh OHOJIOTMYECKUE 3ajaud,
COCTABIISITh TCHOTHITUIECKUE CXEMBI CKPEILIMBAHUS

IUISl Pa3HBIX TUIIOB HACJIEJOBAHMS IPU3HAKOB Y OPraHU3MOB, COCTABIIATh
CXEMBI TIepeHOCca BEIIECTB M SHEPTUU B DKOCHUCTeMax (IIeMH MUTaHUS,
MTUIIEBBIE CETH).

P66 9. CdopmupoBaHHOCTH
rH(MOpPMAITHIO OHMOJIOTHYECKOTO
NICCBJIOHAYYHBIE 3HAHWA W3 PA3IUYHBIX HCTOYHUKOB (CpencTBa
MaccoBOH nHpOpMaLUH, HAYYHO-TIONYJISIPHBIE MaTepHalbl);
HHTEPIPETUPOBATh ITUUECKHE aCTIEKThl COBPEMEHHBIX HCCIIEIOBaHUH B
OWoJIoTUH, MEAWIUHE, OMOTEXHOJIOTHMH, paccMaTpuBaTh TII00aIbHBIC
9KOJIOTHYECKHE  TPOOIEeMBl  COBPEMEHHOCTH, (HOpPMHpPOBATH IO
OTHOULICHHUIO K HUIM COOCTBEHHYIO MO3HLUIO.

[IP6 10. CdopMuUpoBaHHOCT, YMEHHH CO3[aBaTh COOCTBEHHBIC
MMMCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE OWOIOTHYECKOMH
nHPOPMALMM M3 HECKOJBKMX HCTOYHHKOB, T'PAMOTHO HCIOJIb30BATh
MOHATUHHBIN anmapart OUoJIoruu

YMeHPIﬁ KPpUTHYCCKHN  OLCHUBATH
COACPIKAHU, BKIIFOYAOIIYTO

OK 02. Mcnionp30Bath
COBpEMEHHBIE
CpeZCTBa IOKCKA,
aHanu3a u
UHTEPIIpETaIUN
UHQOpPMaAIH |

JIndHOCTHBIE PEe3yNbTAaThl MOJDKHBI OTPaKaTh B YaCTU: IEHHOCTH
HAy9HOTO TTO3HAHUS:

-c(hopMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BHTHUS HAyKH M OOIIECTBEHHOM
MPAaKTUKH, OCHOBAHHOTO HA JMAJOre KyJIbTYp, CIOCOOCTBYIOIIErO
OCO3HaHUIO CBOETO MecTa

I1P6 1. ChopMUpOBaHHOCTh 3HAHHUI O MECTE U POJIU OUOJIOTHH

B CHCTEME HAay4HOrO 3HaHUs; PYHKIMOHAILHONW IPaMOTHOCTH YEJIOBEKa
JUTSL PEIIEHUS )KU3HEHHBIX MPOOJIEM.

[IP6 7. ChopMHupPOBaHHOCTE YMEHHS MPUMEHATH MOJyYEHHbIE 3HAHUS
JUTst OOBSCHEHHS OMOJIOTMUYECKUX MPOLECCOB M SBJICHUM, I PUHATHS
MIPAKTUYECKUX PEIICHUH B TOBCEIHECBHOM KU3HU




UHPOPMAIHOHHBIE
TEXHOJIOTHH JIJIsI
BBITTOJTHCHHUS 3124
poheCCUOHATBHOMN
JIeSTEIbHOCTH

B MTOJIUKYJETYPHOM MUDE.
MeranpeaMeTHbIe pe3yabTaThl TOMKHBI OTPAKATh:

OBnajneHue YHUBEPCATbHBIMH YYCOHBIMH  ITO3HABATCIILHBIMH
NCUCTBUSIMU:

B) paboTa ¢ mHpOpMAaITei:

- BIIQ/IETh HaBBIKAaMH MOITyYeHUS nH(pOpMaITUU
Y3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIECTBISAThH
MOUCK, aHaIu3, CHCTEMAaTHU3AIINIO
W WHTEpIpeTanuio HWHOOPMAIUU pPAa3IWYHBIX BUAOB U (opm
MIPE/ICTABIICHNUS;

- OIICHMBAaTh JOCTOBEPHOCTH, JIETHTUMHOCTh HWH(OPMAIIVH,

€€ COOTBETCTBUEC NPABOBBIM 1 MOPAJIbBHO-OTUYECKUM HOpMaM

C Henplo obecreueHHs OE30MacHOCTH CBOETO 370POBbSI W 310POBbBA
OKPY)KaIOIINX JIFOeH, COONIOAEHUSI 370POBOTO 00Opas3a >KW3HH, HOPM
rPaMOTHOTO MOBEICHUS B OKPY)KAIOIIEH MPUPOTHON Cpe/ie; MOHMMaHUE
HEOOXOJIUMOCTH MCIOJb30BaHUsI JOCTHKCHUNH COBPEMEHHOW OMOJIOTUH
1 OMOTEXHOJIOTUH ISl pAIlHOHAIBHOTO PUPOIOTIOTH30BAHMS.

[IP6 10. CdopMupoBaHHOCTF YMEHHHA CO3[aBaTh COOCTBEHHBIE
NMMChbMEHHBIE W YCTHBIC COOOINEHUS Ha OCHOBE OMOJIOTHYECKOMH
nH(OpMAIMU U3 HECKOJBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
TIOHSATHUHHBIN armmapaT OHOIOT I

OK 04. DddextuBHO

JInaHOCTHEIC PE3YIbTAaThl JOJDKHBI OTpaXXaTb B 4YaCTU: HEHHOCTHU

I[IP6 5. IlpmoOpereHuwe ombITAa TPUMEHEHHS OCHOBHBIX METOJIOB

B3aUMOJICHCTBOBATh W | HAYYHOTO  TO3HAHWS:  OCO3HAHWE  LEHHOCTH  HAy4YHOW | HAYYHOTO TO3HAHUS, HCIOIb3yeMbIX B OWOJOTHH: HAONIOACHUS H
paborath B | IE€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U | OMHMCAHHS >KUBBIX CHUCTEM, IPOLIECCOB M SBJIEHMH; OpraHu3aludl U
KOJIJICKTHBE U | UCCIIEAOBATENbCKYIO IESTEIbHOCTh HHANBUIYaTbHO U B TPYIIIE. MpoBeAEHUs] OHOJOTMYECKOr0 SKCIEPUMEHTA, BBIIBM)KEHHUS THUIIOTES,
KOMaH/1e MertanpeaMeTHbIe pe3yIbTaThl JOKHBI OTPaXarh: BBISIBJIIGHUS  3aBHUCHUMOCTH  MEXJy HCCIEAyeMBbIMH BEJIWYMHAMHU,

OgnajzicHre YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JICHCTBUAMU: | OOBSCHECHUS IMOYUYSHHBIX PE3yIbTaTOB

0) coBMeCTHas ESITEIbHOCTB! u (popMyIHpOBaHUS BHIBOAOB C HCHOJB30BAHHEM HAYYHBIX MOHSTHUI,

- IOHUMATh ¥ UCIOJIb30BaTh MIPEUMYIIECTBA KOMaHIHON TEOPHI 1 3aKOHOB

Y MHMBUYJIbHOW paOOTHI;

- IPUHUMATD LIEIH COBMECTHOM AEATeNIbHOCTH, OPIraHU30BbIBATh U

KOOPJIMHHUPOBATH NEHCTBUS

[0 €€ JOCTHXKCHMIO: COCTAaBJATh IUIAH JIEUCTBHM, paclperneisaTh

pOJIM C Y4YeTOM MHEHHWH YYacTHUKOB OOCYXJIaTh pe3yJbTaThl

COBMECTHOH pabOTHI
OK 07. JlnyHOCTHBIE  pe3ynbTaThl JOJDKHBI  oTpakatb B vactu: | [IP6 5. IlpumoOpereHue ombiTa NOpPUMEHEHHS OCHOBHBIX METOJOB
CopeiicTBOBaThH 3KOJIOTMYECKOTO BOCITUTAHUS: HAYYHOTO TTO3HAHUSI, UCTIOJIb3YEMbIX B OMOJIOTHUHN: HAOIIOICHUS
COXPAHEHUIO - c(hOpMHPOBAHHOCTh OKOJIOTMYECKOM KYJIbTYphl, MOHMMAaHHME | U ONMHCAHUS XHUBBIX CHCTEM, MPOLECCOB W SBICHWH; OpraHU3ald U
OKpY>Kalollel cpefipl, | BIUSHHSA COLUAIbHO-SKOHOMHUYECKMX IPOLECCOB HA COCTOSIHUE | MPOBEIEHHsS OMOJIOTMYECKOr0 SKCHEPUMEHTa, BBIIBM)KEHUS THUIIOTES,
pecypcocOepexeHuo, | MPUPOIHOMN BBISIBJICHHA  3aBUCHUMOCTH  MEXIy HCCIEAYyeMBIMHA  BEJIHYMHAMH,

MIPUMEHSATH 3HAHUS 00
M3MEHEHUH KIIUMAaTa,
TIPUHIIHITBI
OEPEKITUBOTO
NIPOM3BOICTBA,

3¢ GeKTHBHO
JEeUCTBOBAaTh B
Ype3BbIUaiiHbIX

U COUMAIIBHOW Cpenpl,
9KOJIOTUYECKHUX TIPOOIIEM;
- [UIAHUPOBAHUE W OCYILECTBJIEHUE JEHCTBUI B OKpYKaroulen

OCO3HaHHE TJI00AIBHOrO XapakTepa

Cpeie Ha OCHOBE 3HaHUs LElNed yCTOWYMBOIO Ppa3BUTHUSA
4YeJI0BEUECTBa;
- aKTMBHOE HENpHUATHE  JEHCTBHH, MNPHUHOCAIIUX  BpeEX

OKpYyKarollleu cpene;
- YMEHHE TMPOTHO3MPOBATh HEOIATONPUATHBIC 3KOJOTHYCCKUC

00BSICHEHHS TTOTyYEHHBIX PE3yIbTaTOB

u (GopMyIHpOBaHUS BHIBOAOB C HCIOJB30BAHHEM HAYYHBIX MOHSTHH,
TEOPUM U 3aKOHOB.

[IP6 6. CdopMHPOBAHHOCTH YMEHHS BBIACIATh CYIIESCTBECHHBIC
MIPU3HAKU BUPYCOB, KJIETOK NPOKAPHUOT M 3YKAPHOT; OAHOKJIETOYHBIX H
MHOTOKJIETOUHBIX OpPraHU3MOB, BH/IOB, OMOT€OIIEHO30B U 3KOCHCTEM;
0COOCHHOCTH TPOIIECCOB OOMEHA BEIIECTB M IPEBPAILECHUS SHEPTUHU B
KJIeTKe, (OTOCHMHTE3a, IJIACTHYECKOIO0 M HHEPreTHYECKOro oOMeHa,




CUTyalusax

MOCIIEACTBUS IPEAIPUHUMAEMBIX JEHCTBUN, IPEAOTBPALLATh UX;

- pacIIUpeHHe  ONbITa  JEATEIBHOCTH  DKOJOTHYECKOH
HaIpaBJIeHHOCTH.

MertanpeaMeTHbIe pe3yabTaThl TOMAKHBI OTPAKATh:

OBnazeHne yHUBEPCaIbHBIMU KOMMYHUKATUBHBIMU ACHCTBUAMU:
0) coBMeCTHAS IeATEIHHOCTD:

- TOHUMaTb W HCIOJB30BaTh
Y MHAUBUIYAJIbHOU paOOTHI;

- IPUHUMATH LIEJIM COBMECTHOM IEATENBHOCTH, OPTaHU30BbIBAaTh U
KOOPJUHUPOBATh JIeCTBUSA
[0 €€ JOCTHXKCHMIO: COCTAaBJIAThH IUIAH JIEHCTBHM, paclperneisiTh
pPOJIM C Y4YeTOM MHEHHMH YYaCTHHKOB OOCYXHIAaThb pE3yJbTaThl
COBMECTHOU pabOTHI

MpeuMyuIcCTBa KOMaHILHOfI

XEMOCHHTE3a, MHTO3a, MeHo3a, OIUIOJIOTBOPEHHS, pa3BUTHA W
Pa3MHOXCHUSI, MHAWBUIYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a),
00pBOBI

3a  CyIIECTBOBaHHME, €CTECTBEHHOT0 OTOOpa, BHA000pa3oBaHUs,
MIPUCIIOCOOIGHHOCTH OPTaHW3MOB K Cpefe OOWTaHWs, BIUSHEUS
KOMITOHEHTOB 9KOCHCTEM, AHTPOTIOT€HHBIX W3MEHEHUI

B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTA BEILIECTB U MpeBpalleHne 3Heprun B Ouocdepe.

[1P6 7. CopMupoBaHHOCTb YMEHHS MPUMEHATH MONyYeHHBIE 3HAHUS
Il OOBSICHEHUST OMOJIOTMYECKUX MPOIIECCOB U SBICHUH, ISl PUHATHS
MPaKTUYECKUX peleHui B IIOBCEJHEBHOMN JKU3HU
C menbpio0 obOecriedeHns OE30MaCHOCTH CBOETO 3II0POBBS U 37A0POBBA
OKPY)KaIOIIUX JIFOJeH, COONIOACHUST 370POBOTO 00pas3a >KW3HH, HOPM
IPaMOTHOTO MOBEJCHHUSI B OKPYXKAIOIIEH PUPOTHON cpejie; TOHUMaHUE
HEOOXOIMMOCTH HCIIOIBb30BaHUS AOCTHXEHUH COBPEMEHHOW OMOIOTUH
1 OMOTEXHOJIOTHH AJIs1 pallMOHAIBHOTO IPUPOAOIOIb30BaHUS

I1K 4.3.
OcymiecTBIATh
KOHTPOJIb
HCIIOIB30BaHUA U
OXpaHbl 3eMEJIbHbIX

pecypcoB

OBnazicHWe YHHMBEpCAJIbHBIMA YYEOHBIMH TO3HABATECIHHBIMH
NECUCTBUSIMHU:

a) 0a3oBBIC JIOTHYECKHE TEHCTBUS: CaMOCTOSATEITLHO
(hopMyIMpoBaTh M aKTyalM3UpOBaTh MpobIeMy, pac CMaTpHUBATh
€e BCECTOPOHHE; YCTaHABIMBaTh CYIIECTBEHHBIN IMpU 3HAK HIIH
OCHOBAHWUS JIJIsl CPaBHEHMSI, KIIAaCCH(UKAIINHA U 0000IIECHUS;

0) 0a30BBIE HCCIENOBATENLCKUE JIEHCTBHS: BIAJETh HaBBIKAMH
yueOHO-UCCIIEIOBATENbCKOM M TIPOGKTHOW  JIESTEIbHOCTH,
HaBBIKAMU pa3pelieHus] Npo0ieM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITETLHOMY TIONCKY METOJIOB pEUIeHHs] MNPaKTHYeCKUX
3aja4, TpPUME HEHUIO Pa3JIMYHBIX  METOJOB  IO3HAHWUS,
(dbopMHpOBaHNE HAYYHOTO THIIA MBIIUICHUS, BJIQJCHUE HAYYHOU
TEPMHHOJIOTHEH, KITFOUEBBIMH TTOHATHUSMHU M METOJIaMU;

B) pabota c nHpOpMaIHEH:

BJIaJIETh HaBBIKAMHM TOJy4YeHUS WH (opManuyM u3 HCTOYHUKOB
PasHBIX THUIIOB, CaMOCTOSTEJILHO OCYLIECTBIATH TOMCK, aHAIU3,
CHCTEMAaTH3alUI0 M HMHTEPHpEeTauuio HHpoOpManuu pa3 JHUYHBIX
BWIOB U (opm mnpencrtainenus. OBlaJieHUEe YHHBEPCATbLHBIMH
KOMMYHHUKATHBHBIMH JCHCTBUSMHU:

0) coBMecTHast IESTEIBHOCTb: KOOPAMHUPOBATH W BBIMOJHSATDH
paboTy B YCHOBHSX  pealbHOrO,  BHUPTYaJbHOTO |
KOMOWHHPOBAaHHOTO B3aMMOJICHCTBHUS

ChopMHUpOBaHHOCTh 3HAHUN OMOJOTHYECKUX HHIMKATOPOB COCTOSHUS
3€MEJIBHBIX PECYPCOB, OMOJIIOTMYECKMX METOAOB KOHTPOJS M OXPaHbI
3€MeEllb.




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHOU JUCHUINJIAHBI

2.1. Tpya10eMKOCTb OCBOEHHS TUCUUILINHBI

Bupa yueOHoii padoThl

O0neM B yacax, Bcero

1 cemectp BCET'O, B T.4.:

OcHoBHOE CoAECpKaHuE, B T.4.:

Jlexyuu

Hpakmuuecmte 3AHAMUA

Jlabopamopnvie 3anamus

Koncynomayuu

Hpocbeccnona.nbﬂo OPHUCHTUPOBAHHOC COACPKAHUE, B T.4..

Jlexyuu

Hpaxmuuecm{e 3AHAMUA

Jlabopamopnvie 3anamus

HauBuayaIbHbBII NIPOEKT (Oa/Hnem) HET
Ipomexyrounas arrectamus (Ipyras ¢popma KoHTpO.Is) -
2 cemectp BCEI'O, B T.4.: 70
OcHoOBHOE coiepxkaHue, B T.4.: 70
Jlexyuu 45
Ilpaxmuueckue 3ansamust 24
Jlabopamopnvie 3anamus

Koncynomayuu

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COleP:KaAHUE, B T.4U.: 12
Jlexyuu

Ilpaxmuueckue 3ansamust 12
Jlabopamopnvie 3anamus

MHauBuayaIbHbBII NPOEKT (Oa/Hem) HET
ITpomexyTounas arrectamus (¢ depennnpoBanHbIii 3a4er) 1
BCEI'O no fucumIJidiHe, B T.4.:

OcHoBHOE conep:kaHue, B T.4.: 70
Jlexyuu 45
Ilpaxmuuyeckue 3anamus 24
Jlabopamopnvie 3anamus

Koncynomayuu

IIpodeccnoHanbHO OPMEHTHPOBAHHOE COICPKAHME, B T.4.: 12
Jlexyuu

TIpaxmuueckue 3anamusi 12

Jlabopamopnule 3anamus




2.2. TemaTn4yecKuii IJIaH M coJePKaHUE TUCHUILINHBI

HaumeHoBaHMe pa3iesoB u O6bem | Dopmupyemble
Copaepxxanne yueOHOro MaTepuaja u (pOpMbI OPraHU3ALUH AeATEIbHOCTH 00y4aI0IIUXCA
TeM 4acoB KOMIIETeHIIM U
2 ceMecTp BCEI'O 70/12
Pasznea 1. buosorus kak Hayka. ZKuBble cucTeMbl 1 MX OPraHU3alMs
Tema 1.1. OcHOBHOE COIepPKAHNE YUeOHOro MaTepHuaia 2/0 OK-02
Buonorus Buonorus — Hayka o xuBoil npupoze. CBs3u 61oI0ruu ¢ 00LIECTBEHHBIMU, TEXHUYECKUMH U
B cucteMe Hayk. OOmas JIPYTUMH €CTECTBEHHBIMU HayKaMu, puiocodueil, peaurued, STUKON, SCTETUKON 1 paBoM. Pob
XapaKTePUCTUKA JKU3HU Ouosioruu B GOpMHPOBAHMH COBPEMEHHOM HAay4HOH KapTHHBI MUpa. CucTtemMa OHOIOrHUECKUX
HayK.
MeTobl TO3HAHUS KUBOH MPHUPOBI (HAOIIOAEHHUE, SKCIIEPUMEHT, OMTUCaHUE, U3MEPEHHE,
KiaccuuKalus, MOACIUPOBaHKE, CTATHCTHIECKas: 00paboTKa JaHHbBIX).
JKusbie cuctemsl (OHOCHCTEMBI) Kak IpeaMeT u3ydeHus onomoruu. OTINdne )KUBBIX CUCTEM OT
HeopraHudeckoi nmpuposl. CBoiicTBa OMOCHCTEM U HX Pa3HOOOpasue.
YpoBHH opraHu3anuy OHOCUCTEM: MOJIEKYJISIPHO-TeHETHYECKHIA, KIIETOYHBIH, OpraHu3MEHHBIH,
MOMYJISIIIHOHHO-BUIOBOM, IKOCHCTEMHBIN (OHO - Te0IIeHOTHYECKHUH ), OMOChEpHBIH
B ToMm uncie:
Jlexmus Nel 2/0
Pa3nes 2 XuMH4YeCKHI COCTAB M CTPOCHHE KJICTKH
Tewma 2.1. OcHOBHOeE cofiep:KaHMe YIeOHOI0 MaTepHaIa 4/0 OK-01, OK-02,
XUMHYECKHUH COCTaB KIETKU. | XMMHUYECKHUH COCTaB KIETKH. XHUMHUYECKHE SIEMEHTHI: MAaKPOIJIEMEHTHI, MUKPOJIeMEHTHL. Boza u OK-04
Bona 1 MUHCPAJIbHBIC MHHCPAJIBHBIC BEIIECTBA. (DYHKHI/II/I BOAbI 1 MUHCPAJIBHBIX BEIIECTB B KIICTKE. HonnepmaHHe
BEIIIECTBA OCMOTHYECKOTro Oaanca
B ToM uncie:
Jlexmus Ne2 2/0
[IpakTiuaeckoe 3anstue Nel «bronornyeckast posib MUHEPAIBHBIX BEIIECTB B 00ECTICUEHUHN 2/0
KHU3HEJSSITEIIbHOCTH OPTaHU3MOB, TIPOSIBIICHHS TUCOATAHCA MUHEPAIBHBIX QJIEMEHTOBY
Tema 2.2. OcHOBHOe cofiep:kaHMe YIeOHOT0 MaTepHaIa 4/0
buonorunueckn BaxHbIE Benxu. CocraB u ctpoeHue 6ekoB. AMHHOKHCIIOTEL — MOHOMEpBI OenkoB. HezameHumele u OK-01, OK-02,
XUMHUYECKUE COETUHEHN 3aMEHUMBIC AMHHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPHI OCIKOBOW MOJICKYJTBI OK-04

(mepBUYHAsI, BTOPUYHAS, TPETHYHAS M YSTBEPTUYHAS CTPYKTYpa). XMMHUCCKHUE CBONCTBA OEJIKOB.
buonornueckue Qynknun 0enxoB. GepMeHTHI — OHOJOTHYECKHEe KaTanu3aTopbl. CTpoeHue
(dbepMeHTa: aKTUBHBIN LIEHTP, cyOcTpaTHas cnenuduaHocTs. Kodhepmentsl. Butamunbl. OTianuus
(hepMEeHTOB OT HEOPTaHMYECKUX KAaTaJIH3aTOPOB.

YrineBoabl: MOHOCaXapuabl (TIIFOKO3a, pr0o3a U Ae30Kkcupr003a), qucaxapusl (caxaposa, J1aKTo3a)
Y TIOJIMcaxapuIbl (Kpaxmall, TIUKOTeH, [IEJUTI0I03a). buonorndeckue ()yHKIMH yTIEBOJIOB.
Jlununer: Tpuriaunepuabl, GocHoaUIKIbI, CTEPOU bl I naApoGMILHO-THAPO(YOOHBIC CBONCTRA.




Buonornueckue ¢pynkunu nunuaoB. CpaBHEHUE YTICBOAOB, OSIKOB U JIMMHUIOB KaK HCTOYHUKOB
sHeprun. Hykneunossle kucnotsl: JIHK n PHK. Hykneotunbl — MOHOMEpBI HYKJIEHHOBBIX KHCIIOT.
Crpoenne u ¢pyakmun JJHK. Ctpoenne n pyakmmn PHK. AT®: ctpoerne n pyHKInun

B Tom uncie:

Jlexrusa Ne3 2/0

Jlexums Ned 2/0
Tewma 2.3. OcHOBHOE coiep:KaHue Y4eOHOro MaTepuasia 6/0 OK-01, OK-02,
CrtpykTypHO- Hutonorus — Hayka o kietke. KiuerouHas Teopus — npuMep B3aUMOACHCTBUSA UeH U (HakToB B OK-04
(byHKUMOHANbHAS HayYHOM MO3HaHUU. MeTO/bI U3yUeHHSs KIETKU.
OpraHu3anys KJIeTOK Knerka kak nenoctHas xuBas cucrema. O0Iye Npu3Haky KIETOK: 3aMKHYTasl Hapy KHas

MeMOpaHa, monekynbl JJHK kak reHernueckuii anmapar, cucrema CHHTe3a Oenka.

TumbI KIETOK: 3yKapuoTHIEcKast u mpokapuoTrueckas. OcoOeHHOCTH CTPOCHUS

MpoKapuoTHdeckor kieTku. Knetounas crenka 6akrepuii. CTpoeHHE SyKapUOTHYECKON KIIETKH.

OCHOBHBIE OTJINYHSI PACTHTEIBHOM, )KUBOTHOH U TPUOHO# KiteTkH. [I0BepXHOCTHBIE CTPYKTYPBI

KJIETOK— KJIETOYHAsl CTeHKa, TIIMKOKaNHKe, ux pyHkimu. [Inasmaruaeckas memOpaHa, ee CBOHCTBa

U QYHKIHUH.

Huromna3ma u ee opranounasl. OgaoMemMOpaHHble opraHouas! kietku: DIIC, ammapat I'ombmkw,

n30coMbl. [loayaBTOHOMHBIE OpraHOMIBI KIETKU: MUTOXOHAPHH, mactuabl. [Iponcxoxnenne

MUTOXOHJIpUH ¥ TutacTu. Bupl mnactua. HememOpaHHBIE OpraHOU B KJIETKHA: pUOOCOMBI,

KJICTOYHBIN LIEHTP, LIEHTPUOJIH, PECHUYKH, KT'YTUKH. DYHKIIUN OpPraHOUOB KJIEeTKU. BritoueHus.

Anpo — perynaTopHblii ueHTp kiaeTku. CTpoeHue sapa: sjepHas 000JI09Ka, KaproIiazma,

XPOMATHUH, SIAPBIIKO. XpOMOCOMBL. TPaHCIOPT BEIIECTB B KIIETKE

B Tom uncie:

Jlexmusa Ne5 2/0

Jlexuus Ne6 2/0

[Mpaxtuueckoe 3anstue Ne 2 «CTpoeHHe KIETKU (PacTeHus, )KUBOTHBIE, TpUObI) U KieTouHbie | 2/0

BKJTFOUEHUS (Kpaxmall, KapOTHHOWIBI, XJIOPOIIJIACTHI, XPOMOTLIACTHI )
Pasnen 3. /Kn3HenesiTeIbHOCTD KIETKH
Tewma 3.1. OcHoBHOe coiep:kaHNe YUeOHOT0 MaTepuaa 4/0 OK-01, OK-02,
OOMeH BEIIECTB U OOMeH BemIecTB, WIN META00IM3M. ACCUMUIIATINS (TUTACTUYECKUA 0OMEH) U JUCCHMILTSAIIHS OK-04

MMpEeBpaICHUC SHCPIrUn B
KIICTKEC

(sHepreTudeckuii 0OMeH) — ABE CTOPOHBI €AMHOTrO Mpolecca MeTadonu3ma. Posb 3akoHOB
COXPaHEHUS BEIIIECTBA ¥ SHEPTHH B MOHUMAaHWUU MeTa0onm3Ma. Tumsl oOMeHa BEeIIeCTB:
aBTOTPOQHEII U reTepoTpodHbIid. Poib hepMeHTOB B 00MEHE BEIIECTB U NIPEBPAIICHUH YHEPTHH B
knetke. @otocunte3. CreroBas U TeMHOBas (asbl poTocunTesa. Peakiym ¢porocunTesa.

O dexTuBHOCTD poTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3a A KU3HH Ha 3emiie. Bausnue ycnoBuit
cpenbl Ha QOTOCUHTE3 U CIIOCOOBI MOBHIMIECHHS €0 MPOTYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.
XemocuHTe3. XeMOCHHTE3UpYyIolIre OakTepruu. 3HaYeHHEe XeMOCHHTE3a IS )KU3HU Ha 3eMiie.
OHepreTudeckuil 0OMEH B KIIETKe. PaciernieHue BemecTB, BEICICHHE U aKKYMYJIHPOBAHHE




SHEPTHUM B KIIETKE. DTalbl S3HEPTeTHIECKOTr0 0OMeHa. [ mukonu3. bpoxkeHne u ero BUIbL.
Kucnopomroe okucienune, Win KJIeToO9HOE nbixanne. OkucnurensHoe hochoprmmpoBaHue.
D¢ hEeKTHBHOCTH YHEPTETHICCKOTO OOMEHa

B Tom uncie:

Jleximst N7

2/0

Jlexrmst Ne®

2/0

Tema 3.2.
Buocunres 6enka

OcHOBHOE coJiepKaHne Y4eOHOro MaTepuajia

4/0

Peakuun matpuuHoro cuntesa. ['eHetnueckas nadopmanus u JJHK. Peanuzanus renerndeckoit
nHpOpPMAaLUH B KJIE€TKe. | eHeTHUECKHU KO M ero cBoicTBa. TpaHCKPUITIHS — MATPUUHBIA CHHTE3
PHK. Tpancnsmust — OnocunTe3 6enka. Jtamnbl Tpancisiuu. KoaupoBanne aMuHOKHCIOT. Pors
pubocomM B OMocuHTE3e Oenka

B Tom uuncie:

Jlextsg Ne9

2/0

[IpakTudaeckoe 3ansatre Ne 3 «PenieHne 3a1a4d Ha onpeielIeHUe MOCIEA0BaTENbHOCTH
HYKJICOTHIOBY

2/0

OK-01, OK-02,
OK-04

Tema 3.3.
Bupycsl

OcHoBHOE COICPKAHUC yqeﬁﬂoro MaTtepuaJia

2/0

Hexnerounsie Gopmbl sxu3HU — BUpYCHL. McTopust oTkpeiTust BupycoB (/. U. MIBaHoBckuit).
OcoOeHHOCTH CTPOEHUS M )KU3HEHHOTO LKA BUupycoB. bakrepuodaru. bonesnu pacrenui,
KHUBOTHBIX M YeJIOBEKa, BbI3bIBaEMbIE BUpycamMu. Bupyc ummyHnoaedunura yenoseka (BUY) —
Bo30yautens CITM da. [lpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUM

B Tom umncie:

Jlexmst Nel0

2/0

OK-01, OK-02,
OK-04

Pa3znen 4. Pa3dMHOKeHHE U HHAUBUAYAJIBbHOC PA3BUTHE OPraHU3MOB

Tema 4.1.
Ku3HEHHBIN UK KIETKH

OcHoBHOE COoACPKaHUC yqeﬁﬂoro MaTepuaJia

2/0

Knerounslii MK, WK )KU3HEHHBIA UK KiIeTkd. MHTepdaza u murto3. [Iporeccsl, nmpoTekaronue
B uHTepdaze. Pemukauns — peakust Matpuunoro cunte3a JJHK. Ctpoenne xpomocom.
XPpOMOCOMHBIN HA0Op — KapHOTHUII. JIUTUTOMAHBIN 1 TaIIONAHBINA XPOMOCOMHBIE HAOOPHI.
Xpomatuapl. LluTomorndeckne OCHOBBI pa3MHOKEHHS W MHIMBUIYATBHOTO Pa3BUTHS OPTaHU3MOB.

HCHGHI/IC KJIICTKHW — MHUTO3. CTa,I[I/II/I MHUTO3a. Hpoueccm, MMPOUCXOAAIINEC HA PA3HBIX CTAAUAX MUTO34a.

buonornyeckuii CMbICI MUTO3a. HporpaMMpreMaﬁ rudenb KIETKH — aronTo3

B Tom uncie:

Jlexmmsg Nell

2/0

OK-01, OK-02,
OK-04

Tema 4.2.
®DopMBI pPa3MHOKECHHS
OpraHU3MOB

OcHOBHOE coep:KaHue Y4eGHOr0 MaTepuaia

2/0

®opMBI pa3MHOKEHHUS OPTAHU3MOB: OECIIONIOE U TIOJIOBOE. BUIBI O€CIONI0r0 pa3sMHOKECHHUS:
JICJICHUE HaIBOC U NTOYKOBAHKME OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHUE, BETC€TATHBHOE
pa3MHOXXeHHe. ICKyCCTBEHHOE KIIOHUPOBAHKME OPraHU3MOB, €0 3HAUCHHUE TSI CEICKIIUH.
[TomoBoe pasMHOXKeHHE, €T0 OTIINYMsI OT Oecnioioro. Meiio3. Ctaauu meiio3a. [Ipomecchr,
MPOUCXOSINE Ha CTaauax Merio3a. [ToBeaenne xpomocoM B Meiiosze. KpoccuHrogep.

OK-01, OK-02,
OK-04




Buonornueckuii cMBICK U 3HaUYCHUE Melio3a. ['ameTorenes — rporecc 00pa3oBaHUs MOJOBIX
KIIETOK Y )KUBOTHBIX. [10JIOBBIC JKeNe3bl: CEMCHHUKHU U SUIHUKU. OOpa3oBaHUe U pa3BUTHE
TTOJIOBBIX KJIETOK — TaMeT (CIIEpMAaTO301/, SIMIICKIIETKA) — CriepMaToreHes u ooreHe3. OCoOeHHOCTH
CTpOCHHS SUIEKIICTOK U criepMaTo3oui0B. OmnogorBopenue. [lapTeHorenes

B Tom uncie:

Jlexmusa Nel2

2/0

Tema 4.3.
NuauBumyansHOE pa3BUTHE
OpraHU3MOB

OcHoOBHoOE cofiepKaHue Y4eOHOro MaTepuaia

4/0

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAILHOE pa3BUTHE (IMOpPHUOTEHES).
Dranbl SMOPUOHAILHOTO PA3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX: POOJICHUE, TaCTPYIISIIUS,
opranorenes. [TocramOproHanbHOE pa3BuThe. TUIBI TOCTIMOPUOHATBHOTO PA3BUTHS:
npsiMoe, HenpsMoe (JTMIMHOYHOE). BiusiHue cpepl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOJACTBA. PocT 1 passutue pacrenuil. OHTOreHe3
I[BETKOBOT'O PAaCTEHUS: JBOWHOE OIUIOJJOTBOPCHUE, CTPOCHHIE CEMEHU, CTAIIUU Pa3BUTHSI

B Tom umncie:

Jlexust Nel3

2/0

[paktuueckoe 3amsitne Ne 4 «MHpexkuonHble 3a00€BaHUS W SMNUIEMHH B HCTOPUU
YEJIOBEUECTBAY.

2/0

OK-01, OK-02,
OK-04

Pa3nes 5. HaciieicTBeHHOCTH M M3MEHYMBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEpPHOCTH
HacIeTI0OBaHUs

OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa

4/0

[IpeameT u 3agaun TeHETUKH. PO ITUTONIOTMY M SMOPUOJIOTHH B CTAHOBJICHUH TeHETUKH. Biiana
POCCHICKHUX U 3apyOEKHBIX YICHBIX B Pa3BUTHE TeHETUKHU. MeTOIbl TCHETUKH
(rubpHuIOIOrHYeCKU, IUTOT€HETHYECKHUIA, MOJIEKYJIIPHO-TeHeTHYecKHii). OCHOBHBIE
TFEHETUYECKHUE MOHATHA. | eHeTHUecKas CUMBOJIMKA, HCIIOJIb3yeMasl B CXeMaX CKpEIUBaHUM.
3aKOHOMEPHOCTH HaclleZIOBaHUs PU3HAKOB, ycTaHOBIeHHbIE [. Menaenem. MoHoruopuHoe
CKpelIMBaHue. 3aKOH eAnHO00pas3ysi rTHOpUAOB EPBOro MOoKoJIeHUs. [IpaBuio 1oMUHUpOBaHUS.
3aKoH pacllIeIIeHUs IPU3HAKoB. [ unore3a unctorsl ramer. [loaHOE M HEMOTHOE JOMUHUPOBAHHE.
,ZII/II‘I/I6pI/IJIHOC CKpC€uiBaHuUE. 3aK0H HE3aBHUCHMOTIO HacCJICAOBaHUA IIPHU3HAKOB. HI/ITOFGHGTI/I‘-IGCKI/IC
OCHOBBI TUTHOPHTHOTO CKpEIMBaHMs. AHAIM3HUPYIOIIee CKpeluBanue. Mcnoiap3oBanue
AHAJM3UPYIOLIET0 CKPELIMBaHUs IS OllpeesIeHHs TeHOTHIIa 0co0n

B ToM umncie:

Jlexmusg Nel4

2/0

HpaKTI/I‘leCKOC sanstue Ne 5 Pelienue 3aia4 Ha OMpPEACIICHUC BEPOATHOCTH BOSHUKHOBCHUA
HACJICACTBCHHBIX NPHU3HAKOB ITPU MOHO-, -, HOJ'II/Il"I/I6pI/I)IHOM 1 aHaAJIU3UPYIOIIEM
CKpCHIMBAHNH, COCTABJICHUC 'CHOTUITMYCCKHUX CXCM CKPCUINBAHUS

2/0

OK-01, OK-02,
OK-04

Tema 5.2.
CLeIUIEHHOE HACIEqOBaHNE
MIPU3HAKOB

OcHOBHOE cojep:KaHue Y4eGHOT0 MaTepuaia

4/0

CueruieHHOE HacieoBaHue Npru3HakoB. PaboTta T. Moprana 1o clerieHHOMY HacJIeI0BaHUIO
redoB. HapymieHne crieruieHusi TeHOB B pe3yJibTaTe KPOCCHHTOBEpa. XPOMOCOMHAsI TEOpHs

OK-01, OK-02,
OK-04




HACJIE/ICTBCHHOCTH. [ eHETHYEeCKUE KapThl.
I'eneTtrka nosja. XpoMOCOMHOE OTpeiesIeHHE TI01a. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
I'oMoraMeTHbIe U reTeporaMeTHbIe opranu3Mbl. HaclieoBanrne NpU3HAKOB, CIIETUICHHBIX C MTOJIOM

B Tom uncie:

Jlexmusa Nel5

2/0

HpaKTI/I‘leCKOG sanstre Ne 6 Perienne 3aa4 Ha OnpeaACICHUC BEPOATHOCTH BOSHUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB ITPU CHCIIVICHHOM HaCJI€CAOBaHWH, COCTABJIICHUE
IFCHOTUITMYCCKHUX CXCM CKPCIIWMBAHUA

2/0

Tema 5.3.
3aKOHOMEpPHOCTHU
U3MEHYNUBOCTH

OcHOBHOE cojiep:KaHNe Y4eGHOT0 MaTepuajia

2/0

M3mMenunBoCTh. BUIbl ©3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACcJIeACTBEHHAs. Poiib cpebl B
HEHACJIEACTBEHHONH N3MEHYNBOCTH. XapaKTEPUCTHKA MOJU(PHUKALMOHHON H3MEHIMBOCTH.
Bapuaunonnsliii psa 1 BapuaunoHHas kpusas. Hopma peakunu npusHaka. KonuuectBeHHsle u
KayecTBEHHbIC MTPU3HAKU M UX HOpMa peakiuu. CBOWCTBa MOJU(PHUKAIIMOHHONW N3MEHYHBOCTH.
HaCHeILCTBCHHa)I, WJIA TEHOTUIINYECKAsl U3MEHYUBOCTh. KOMOHMHATHBHAS N3MEHYNBOCTEL. Meiio3 u
MIOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOM N3MEHUYMBOCTH. MyTallMOHHASI U3MEHUYUBOCTb.
Knaccudukanms myranuii: reHHbIE, XpOMOCOMHBIC, TeHOMHBIE. YacToTa ¥ MPUYHHBI MyTaIHH.
MyTrareHHble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHOH H3MEHUYNBOCTH

H. 1. BaBunona

B ToM umncie:

Jlexnust Nel6

2/0

OK-01, OK-02,
OK-04

Tema 5.4.
I'eneTnka uesoBeka

OcHoBHOE COoACPKaHUC yqeﬁﬂoro MaTepuaJia

2/0

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKHU YEJIOBEKA!
TreHEATOTUYECKU, OJIM3HEI[OBBIN, IMTOTCHETHYECKUN, OMOXUMUYECKUM, MOJICKYJISIPHO-
reHeTndyeckuii. COBpeMEHHOE ONpeIelIeHUE TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TEHOTUIIMPOBAaHUE, B TOM yucie ¢ nomouisto [1[[P-ananuza. HacnencrBennsie
3a00JIeBaHUs YeJIOBEKa: F'eHHbIe 00JIE3HH, O0JIC3HU C HACJICACTBEHHOM
MIPEAPACIIONO0KEHHOCTHIO, XPOMOCOMHBIE 00sie3Hrn. COMaTHYECKUE U TeHEPATHBHBIE
mytanuu. CTBONOBBIE KiIeTKH. [IpHHIHIIBI 370pOBOr0 00pa3a KU3HU, TUAaTHOCTHKH,
Mpo(UTAKTUKY U JICYSHUS TeHETHYEeCKUX O0oJe3Hell. MeanKo-reHeTHIeCKoe
KOHCYJIbTUPOBaHUE. 3HAYEHUE MEAUIIMHCKON T€HETUKH B MPEIOTBPALLCHUH U JICUEHUU
IFCHETHYECKHUX 3a00JIeBaHUI YeIoBeKa

B Tom umncie:

Jlexms Nel7

2/0

OK-01, OK-02,
OK-04

Paznea 6. DBo1romuoHHAa"g 01

0JIOTUSA

Tewma 6.1.
DBOJTIOIIMOHHAS TEOPHUS
U €€ MECTO

OcHoBHOe COICPKaHUuC yqeﬁﬂoro MaTtepuaJia

1/0

[Ipennocsliku BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPUM. OBOJIOLMOHHAS TEOpUs U €€
MecTO B Oumosiornu. BiusiHMe 3BOJIOIMOHHOM TEOpUM HA PA3BUTHE OMOJIOTMU M JIPYTUX

OK-01, OK-
02, OK-04




B OMoJIornu

Hayk. CBuzerenbcTBa dBOMIONUH. [1aeoHTOIOrNYeCKHE: OCIEI0BATEIBHOCTD TOSBICHHUS
BUJIOB B TaJICOHTOJOTHMYECKOW JIETONMUCH, mepexonHbie (opmel. buoreorpaduueckue:
CXOJICTBO U paznuuue gayH U (Gaop MaTepUKOB U OCTPOBOB. DMOPHOIOIHYECKHE: CXOACTBA
U Pa3nuuus SMOPHUOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE:
TOMOJIOTMYHBIE, AaHAJOTMYHBIC, PYAMMEHTapHbIC OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHUYECKHE: CXOICTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX METa00INYECKUX
IIyTE€H y BCEX KMBBIX OPTaHU3MOB.

OpomtonnonHas teopus Y. Jlapsuna. I[Ipennocsliku BO3HUKHOBEHUS JAPBUHU3MA.
JIBMOKYIIME CHIIBI 3BOJIFOLIMU BUIOB 110 JapBHHY (M30BITOYHOE pa3MHOXKEHUE PU
OTPaHUYEHHOCTH PECYPCOB, HEONpeNeIEHHAs H3MEHYHBOCTh, OOph0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

B ToM umncie:

Jlexums Nel8 1/0
Tema 6.2. OCHOBHOE COIep:KaHNe Y4eOHOI0 MaTepHaia 1/0
MUKpO3BOIIOIHS Cunrernueckas Teopus 3Boioruu (CTD) u e€ OCHOBHBIE MOJIOXKEHU. MUKPOIBOIIOIHS. OK-01, OK-02,
[Momynsauus Kak eMHALA BUJA U SBOJIIOLUH. OK-04
JBmxymiue cuibl (paKkTOpPhI)IBOMIOIUN BUA0B B IpUpoie. MyTaIlMOHHEIH mpoliece U
KOMOWHATUBHAsI U3BMEHUMBOCTD. [lonmyssironHbIe BOJIHBI U Aperd renoB. M3omnsius u
murpanus. EcrecTBeHHBIN 0TOOp — HanpaBistouyii paxktop 3Boarorun. @opMel
€CTeCTBEHHOT0 0TOopa. [IprucrnocobieHHOCTh OPraHU3MOB KaK Pe3yabTaT SBOJIOIUH.
[Ipumeps! npucnocodaeHnit y opranu3mMoB. ApoMopdo3bl 1 uauoagantanuu. Bun n
BU000pazoBanue. Kpurepuu Buma. OcHoBHBIE (OPMBI BUI000PA30BAHHUS:
reorpauyecKoe, SKOJIOTHIECKOe
B Tom uncie:
Jlexmmst Ne 19 1/0
Tewma 6.3. OCHOBHOE COep:KaAHME Y4eOHOr0 MaTepHaia 1/0
Makpo3Bosronust MakponsBomtorius. DopMbl IBOTIONUN: (DUIIETHYECKAs, TUBEPTeHTHAs, KOHBEPTCHTHAs, OK-01, OK-02,
napajuiensHas. HeoOpaTuMocTh SBONIOIHH OK-04
B ToM uncie:
Jlexmst Ne 20 1/0
Pa3nen 7. Bo3sHuKkHOBeHNe U Pa3BUTHE )KU3HH HA 3emuie
Tewma 7.1. OcHoBHOe coiep:kaHNe YUeOHOI0 MaTepuasa 1/0
3apoxeHne JloHay4Hble MpeACTaBICHHUS O 3apOXkKACHUU KU3HU. HaydHble ruUmoTe3bl BOBHUKHOBEHUSA OK-01, OK-02,
W pa3BUTHC XKU3HU KU3HU Ha 3emiie: abuorenes M mancrnepMus. XUMHUecKast SBOIOIMS. AOUOTEHHBIN CHHTE3 OK-04

OpPraHMYeCKUX BEIIECTB M3 HEOPraHMYECKHX. OKCIEPUMEHTAIBHOE MOATBEPKICHUE
XUMHAYECKON 3BOIOnuU. HavansHble dransl Onosoruueckoil ssosronnu. I unoreza PHK-




Mupa. PopMupoBaHHE MEMOpPAHHBIX CTPYKTYpP M BO3HHUKHOBEHHE MPOTOKJIETKHU. [lepBbie
KJIETKH U UX 3BOIONUA. POpMUPOBAHKE OCHOBHBIX I'PYIIIT )KMUBBIX OPTaHU3MOB.

Pazutune xu3Hu Ha 3emiie 1o spam u nepuogaM. Karapxeit. Apxeiickast u mpoTepo3oinckas
apsl. [Taneo3olickast apa u €€ nepruoabl: KEeMOPUNCKUM, OpJJOBUKCKUMN, CUITYpUNCKUH,
JICBOHCKUM, KAMEHHOYTOJIbHBIN, IEpMCKUN. Me30301cKas 3pa u €€ epruoibl: TPHACOBBIH,
FOPCKHUii, MenoBoil. KaiiHO301CKas apa U €€ nepuo/bl: MaJeOreHOBbI, HEOT€HOBBIM,
AHTPOMOTECHOBBIN.

B ToM umncie:

Jlexnms Ne 21

1/0

Tema 7.2.

Cucrema OpraHu4ecKoro
mupa. [Ipoucxoxnenue
4eJI0BEKa — aHTPOIIOT€HE3

OcHoBHOE COACPKAHUC yqeﬁﬂoro MaTtepuaJia

1/0

CucrtemMa OpraHMYeCcCKOro MHpa Kak OoTpakeHue 3BoJtoluu. OCHOBHBIE CHCTEMATHYECKHE
TPYIIBI OPraHU3MOB. XapaKTePUCTHKA KIMMAaTa M reoJOrHuecKux npomeccoB. OCHOBHBIC
3Tambl IBOJIOUMU PACTUTEIBHOTO M JKMBOTHOTO MHUpa. ApomMopdo3sl y pacTeHHH u
KHUBOTHBIX. [losiBIEHME, paciBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTraHU3MOB.

DOBoutroLMs YenoBeKa. AHTPONOJIOrHs Kak Hayka. Pa3BuTtue npencraBieHuii o
MIPOUCXOXKACHUH YeIoBeKa. MeTo bl M3ydeHus aHTpororeHe3a. Cxo/ICcTBa U pa3Iuyaus
YeJI0BEeKA U J)KUBOTHBIX. CHCTEeMaTHUYECKOe TIOJI0KEHNE YeloBeKa. JIBrmxKymine cuiibl
(paxTopsl) anTponoreHesa. HacneacTBeHHast U3MEHUNBOCTbh M €CTECTBEHHBIN 0TOOD.
OO611ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUI TPYJla, MBIIJIEHUE, peYb

B ToM umncie:

Jlexnust Ne 22

1/0

OK-01, OK-02,
OK-04

Pa3nen 8. Opranu3mMbl H OKPY’Ka0IIAas cpeaa

Tema 8.1.
Okonorus
Kak Hayka. Cpesipl )KU3HH.
Okonoruueckue HakTopsl

OcHOBHOe coiep:kaHMe YIeOHOT0 MaTepHuaIa

2/0

DKoJ0rus Kak HaykKa. 3aJauu ¥ pasJienbl 3KOJOTUU. MeToabl 3KOJIOTHYECKUX
HCCIIEI0BaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT0 uesoBeka. Cpeipl
oOuTaHUS OPraHW3MOB: BOJHAsI, HA3€MHO-BO3/YIIIHAs, IOYBEHHAsl, BHYTPUOPTaHU3MEHHAs!.
Okonorndeckue pakropsl. Kiaccuduxanms sxonorudaeckux (pakropos: abMOTHUECKHE,
OMOTHYECKHUE U aHTPOIOreHHbIe. J[efiCTBIE IKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.
Abunotnyeckue GpakTophl: CBET, TEMIIEpATypa, BIaXXHOCTh. DOTONEPHOIU3M.
[TpucnocobnaeHns OpraHu3MoB K JIeHCTBHIO aOHMOTHUECKUX (hakTopoB. bruonornueckue
putMbl. buotnueckue ¢aktopsl. Buabl OMOTHUECKUX B3aUMOACHCTBUI: KOHKYPEHLIUS,
XUITHUYECTBO. [lapa3suTusm, MyTyanns3m, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJIeOHMYECTBO), aMEHCAIN3M, HEUTpaIN3M. 3HaUeHUE OMOTUYECKUX B3aUMOICHCTBUI
JUIsl CYIIECTBOBAHMS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX

B ToM umcie:

Jlexms Ne23

2/0

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




Tema 8.2. OCHOBHOE COIepsKaHne Y4eOHOIr0 MaTepuaia 1/0
DKOJIOTn4YecKue CoobmiectBO  opranu3mMoB  —  Ouomeno3.  CTpykTypsl  OHOLIEHO3a:  BHJIOBasd, OK-01, OK-02,
XapaKTEePUCTUKU MIPOCTpaHCTBEHHAs, Tpoduueckas (muuieBasi). Bunpi-nomunantsl. CBA3u B OMOLIEHO3E. OK-04, OK-07
MONYJISLUN DKosornyeckue cucTeMsl (3kocuctemsl). [lorsTre 06 3kocucTeMe 1 GHOreoreHo3e.

@ yYHKIMOHAIbHBIE KOMIIOHEHTHI 9KOCUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PELYLEHTHI.

KpyroBoport BeliecTB ¥ MOTOK SHEPTUU B 3KOcUcTeMe. Tpoduueckue (MUIIeBbIe) yPOBHU

skocucteMsbl. [Iuiessie enu u cetu. OCHOBHBIE MMOKA3aTeNn YKOCUCTEMBI: Onomacca,

MPOIYKIIHSL. DKOJIOTUYECKUE MHUPAMUIBL: TPOAYKIIMH, YHCIEHHOCTH, Onomacchel. CBOMCTBA

9KOCHUCTEM: YCTOMUMBOCTb, CAaMOperynsuus, pazputue. Cykueccus

B ToM uncie:

Jlexims Ne24 1/0
Pasnen 9. CoobuiecTBa M 9KOJIOTHYECKHE CHCTEMbI
Tema 9.1. OCHOBHOE CojiepKaHne y4eOHOro MaTepualia 1/0 OK-01, OK-02,
[Ipupoansie skocucTeMbl | [IpUpomHBIE S5KOCUCTEMBI. DKOCUCTEMBI PeK U 03Ep. DKOCUCTEMa XBOMHOTO WU OK-04, OK-07

HIUPOKOJIMCTBEHHOTO Jieca. AHTPOIOTE€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI.

YpboskocucreMsl. buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U

yp6o3kocucteM. buopaznoobpasue kak hakTop ycTondnmBocTH dKocucTeM. CoXpaHeHue

OHMOJIOTMYECKOro pa3HooOpasust Ha 3emiie

B ToM uncie:

Jlexums No25 1/0
Tema 9.3.buocdepa — OCHOBHOE cO/Iep:KaHHe Y4eGHOr0 MaTepHaJia 1/0 OK-01, OK-02,
['noGanbHas 3KocUcTEMA Yuenue B. U. Bepnanckoro o 6uocdepe. ['panuiibl, COCTaB U CTPYKTYpa OHOCHEPHI. OK-04, OK-07
3emun ’Kusoe BemectBo u ero pyukmuu. OcodeHHocTH 6nocdeprl Kak riao0aabHON YIKOCUCTEMBI.

JluHamuueckoe paBHOBECHE U 0OpaTHas cBs3b B Onmochepe. KpyroBopoTsl BemiecTs u

OMOTeOXMMHYECKHUE ITUKITBI 2JIEMEHTOB (yTriiepoa, a30Ta). 30HAILHOCTh OMOC(EPHI.

OcHOBHBIE OMOMBI CYIIIN

B ToM uncie:

Jlexums No26 1/0
Tewma 9.4. IIpodeccroHaILHO OPHEHTHPOBAHHOE CO/ieP:KaHMe (coaepKaHue MPHUKJIATHOT0 MOAYJIs1) 2/2 OK-01, OK-02,
BinsiHue aHTpOMIOreHHBIX YenoseuecTBo B Onocdepe 3emiin. AHTPOIIOTeHHbIE U3MeHeHUsI B Onocdepe. [ mobanbHbIe OK-04, OK-07
¢baxTopoB Ha buochepy sKoJioruueckue nmpodiemsl. CocyiecTBOBaHUE IPUPOABI U YesoBedecTBa. CoxpaHeHne IIK 4.3.

OropazHooOpa3us Kak OCHOBa yCTOWUYMBOCTH Onochepbl. OCHOBA pallMOHANBEHOTO YIIPaBICHHUS

MIPUPOIHBIMH PECYPCaMU M UX MCIONIb30BaHue. JlocTmkeHns OHOIOTHH U OXpaHa MPUPOIBI

B ToM uncie:

IMpaktrueckoe 3austue Ne 7 «OTX0JIbI POU3BOJICTBAY» 2/2
Tema 9.5. IIpodeccHoHaILHO OPHEHTHPOBAHHOE CO/iepsKaHue (CoaepKaHue MPUKJIATHOTO 2/2 OK-01, OK-02,




Bausnaue CoraJIbHO-

MO/1YJIfA)

AKOJIOTHICCKUX (PAKTOPOB Ha
3JI0POBbE YEIOBEKA

3710pOBbE U €ro cocTaBisitoye. PakTopsl, MOJ0KUTEIBHO U OTPULIATEIBHO BIUSIOLINE HA
opranusMm uesnoBeka. [Ipo0Giema TeXHOTeHHBIX BO3/ICHCTBUI Ha 310POBbE YEIIOBEKA
(97eKTpPOMAarHUTHBIC TIOJISI, OBITOBAsI XUMUSI, U30BITOUHBIC IIIYMBI, PaJUAIHs U T.I1.).
Ananranus opraHu3zMa 4esoBeka K (akTopaMm oKpyxkaromiei cpenbl. [IpuHIumbI
¢dbopmupoBaHus 310pOBbecOeperaronero noseaeHus. @u3nueckasi aKTUBHOCTD U 3JJ0POBBE.
broxuMuueckne acreKkThl paOHAIbHOIO MUTAHMS

B ToM umncie:

[Tpaktuueckoe 3anstue Ne 8 «YMCTBeHHAs: pabOTOCIIOCOOHOCThY

212

OK-04, OK-07
IIK 4.3.

Pa3nen 10. Cesexkuusi opra

HU3MOB, OCHOBbI OMOTEXHOJIOTHH

Tema 10.1.

OcHOBHOe coJiepkaHne Y4eOHOIro MaTepuaJia

1/0

Cenekiusi Kak HayKa U
MpoIIeCC

Cenexuus Kak HayKa M Ipolecc. 3apoKICHUE CEeIEKIUU U fomecTukanys. Yuyenue H. U.
BaBuioBa o 1ieHTpax MHOT00Opa3us U MPOUCXOXKICHHS KYJIbTYPHBIX pacTeHui. LIeHTps
IIPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. CopT, mopoa, mramm. COBpEMEHHBIE METO/IbI
cesieKMu. MaccoBbIil M UHIUBUyalbHbIA OTOOPHI B CEJIEKIIUU PACTEHUIN U )KUBOTHBIX.
OneHka sKcTepbepa. bin3kopoacTBeHHOE CKpelBaHue — MHOpUAKHT. Yucras JIuHus.
CkpeuiuBanue yucThIX TUHUH. ['eTepo3uc, unu rubpuanas cuia. HeponcrsenHoe
CKpelBaHue — ayTopuaunr. Otnanénnas rudpuanzanus u e€ ycnexu. VickyccTBeHHBbIH
MyTareHe3 ¥ MOJIy4eHHE MMOJUIUIONI0B. JIOCTHKEHUS CENEKIIMA PACTEHUH, )KUBOTHBIX U
MHUKPOOPraHU3MOB

B Tom umncie:

Jlexmst Ne27

1/0

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

Tema 10.2.
BHOTEXHOJIOTHU B KU3HU U
npodeccuu

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlepKaHue (colepKaHue MPUKJIATHOTO MOAYJIsSA)

4/4

OcHOBHbIE HaIlpaBJIEHUs] COBPEMEHHON OMOTEXHOJIOTUH B MPO(ECCHOHATBHOM
NesITeNIbHOCTH yesioBeka. [IpaBuiia moucka u aHanusza OnosKojorudeckoi nHpopMauu M3
pa3IUYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JUTeparypa, CpeiCTBAa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

B Tom uncie:

IMpakruyeckoe 3austue Ne 9 «Keiicbl Ha aHanM3 MHGOPMAIMM O HAYYHBIX JOCTIKEHHSX B
00J1aCTH T€HETUYECKUX TEXHOJIOTHIl, KIIETOYHOM MHYKEHEPUH, MUIIEBBIX OMOTEXHOJIOTHII»

44

OK-01, OK-02,
OK-04, OK-07
IIK 4.3.

Pasznea 11. Peruenue keiico

B B 00J1aCTH OMOTEXHOJIOI U

Tema 11.1.
ConmanbHO-dTHYECKUE
aCIIEKTHI OMOTEXHOJIOTUH

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/lePKAHUE (COAepKAHNE MPUKJIATHOT0 MOAYJINA)

4/4

OTUYECKHE aCTICKThI Pa3BUTHS OMOTEXHOJIOTUN U MPUMEHECHUE MX B )KH3HH YEIIOBEKA, IOUCK H
aHanu3 HHGOPMAIIUU U3 PA3TUYHBIX UCTOYHUKOB (Hay4Has ¥ yuyeOHO-HaydHAas TUTeparypa,
CpeJCTBa MacCOBOH HH(pOpMaIHH, ceTh IHTEpHET U apyTHUe)

B ToM umncie:

OK-01, OK-02,
OK-04, OK-07
IIK 4.3.




IMpaktuueckoe 3amste Ne 10 Ketlicel Ha ananmu3 wmHOpManuu 00 STUYECKUX aCIEKTaX
pa3BUTHsI OMOTEXHOJIOTHI (TI0 MHHU-TPYITIAM).

4/4

IIpome:kyTouHas arTecTanus B popme nud@epeHIUPOBAHHOIO 3a4eTa

Bcero:

70




3. YCJIOBUSI PEAJIM3AIIAN OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI
3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

Jliis peanuzanuu 00pa3oBaTEIBHOTO Tpolecca (BCeX BUIOB YUeOHOU IEATETbHOCTH) 110
JTUCIUIUIMHE HUCIOJIB3YIOTCA  CIEAYIOUIME CHelHalbHble I[OMENICHHS, OCHAIllEHHbIE B
cootBercTBUU ¢ [Ipunoxenuem 8 OII CIIO:

- Kabuner «Xumun»

3.2. YueOHO-MeTOaHYECKOE o0ecIeueHue
3.2.1. OcHOBHBIE NIeYaTHbIE U/WJIN IJIEKTPOHHbIE U31aHUSA

Jlnst  peanuzami  IpPOrpaMMbl  OMONMMOTEYHBIM (GOHA HWMEET TIeYaTHBIE W/WIU
AJIGKTPOHHBIC YUYECOHUKH M 00pa30oBaTeIbHBIC PECYPChI, JOMYIICHHBIC K UCIIOJIB30BAHUIO MPU
peanu3ainyu o0pa3oBatenbHbIX nporpammbl CI1O Ha 6a3e 0CHOBHOTO 0011Ier0 00pa30BaHUS:

1. buonorus: 10-i kmacc : 0a3zoBblii ypoBeHb : yueOHHK / B. B. Ilaceunuk, A. A.
Kamenckwuii, A. M. Pybros [u np.] ; mon pemakuueit B. B. [laceunuka: snekrponHsbli // Jlans :
JIEKTPOHHO-OMOIMOT. — 6-€ m31., crep. — Mocksa : [IpocBemenne, 2024. — 223 ¢. — ISBN
978-5-09-112164-3. — Tekcr eunas cuctema. — URL: https://e.lanbook.com/book/437336
(mata obpamenwus: 11.02.2026).

2. buonorus: 11-if kmacc: 6a3oBbiii ypoBeHb : yueOHuk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. PyOuos [u ap.]. — 6-e u3a., crep. — Mockaa : [Ipocsemmenune, 2024. — 272
c. — ISBN 978-5-09-112165-0. — Texkcr : 3nexkTpoHHbIN // JIaHb : 371eKTpOHHO-OMOIMOTEeUHAs
cuctema. — URL: https://e.lanbook.com/book/409211 (nata obpamenus: 11.02.2026).

3. Aradonosa, 1. b. buonorus : 6a3oBslii ypoBeHs : yueOHuk / 1. b. Aradonosa, A. A.
Kamenckwii, B. . CuBorna3os. — 2-e u3j., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — Texkcrt : sneKkTpoHHBIN // JlaHb : 3JIEKTpPOHHO-OMOIHOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/472913 (nara obparenus: 13.02.2026).

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1. Aracdonona, U. b. buosnorus : 6a30BbIil ypOBEHb : MIPAKTUKYM : yaeOHOE mmocolOue
/ Y. b. Aradonosa, B. 1. CuBormnazos. — 2-e u3f., crep. — Mocksa : [Ipocsemienue, 2025. —
112 ¢. — ISBN 978-5-09-121342-3. — Texkcr : 2yeKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/472916 (nara oOparieHus:
11.02.2026).

2. http://resh.edu.ru/ «Poccutickas anekmponnas wkona»



http://resh.edu.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTpoiab M oOIEHKAa pacKpbIBAlOTCS YEpe3 pe3yJbTaThl,

YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble O00y4aroIMMUCS yMEHHs, HalpaBleHHblE Ha (opMupoBaHHE OOMMUX U

poecCHOHANBHBIX KOMIIETEHIIUN

Koa, naumenopanue OK, I1K

IToka3aTenu oleHKH pe3yabTaTta

OuneHo4YHOE MeponpusiTHe

OK 01. Bpibmpate  crnocoObl
pemieHns 3afad Mpo(ecCHOHAIBHOM
JESTeIbHOCTH  MPUMEHUTENIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHBIE
cpeAcTBa  TOMCKa, aHaiuu3a W
UHTepHpeTanuu  uHpoOpMamuu, W
MH()OPMALIMOHHBIE TEXHOJOTHH JUIS
BBITOJTHEHHS 3amaq
npodeccnoHaNbHOMN AeATETbHOCTH
OK 04. DddexTnBHO
B3aUMO/ICHCTBOBAThH M PabOTaTh

B KOJUICKTHUBE

Y KOMaHzie
OK 07. CozeiicTBoBaTh COXpaHEHUIO
OKpY>Karoleu cpenbl,
pecypcocOepeKeHn0,  MPUMEHSTh
3HAHUS

06 HN3MCHCHUM KiIMMaTa, NPUHIUIIBL
OepexIMBOro IPOU3BOCTBA,

3¢ (heKTUBHO JIEHCTBOBATH
B UPE3BBIYAWHBIX CUTYAIHAX

- AEMOHCTPHUPYECT 3HAHUA O MECTE U

ponu  OUONOTUHU B  CHCTEME
HAY4HOTO 3HaHUS,
(GYHKLIMOHAIBHOW  I'PaMOTHOCTH
YeJoBeKa TSt peuieHus
’KH3HCHHBIX TIPOOJIEM;

- pacKpbIBaeT collepiKaHue
OCHOBOIIOJIAr AFOIIIX

OMOJIOTUYECKUX  TEPMHHOB  H

MOHATHI: JKH3Hb, KJICTKA, TKAaHb,
OpraH, OpraHW3M, BUJ, TTOMYJISIIHL,
JKOCcHCTEeMa, OHMOIeHO3, Onocdepa;
MeTabom3M (0OMEH BEIeCTB

u MpeBpaIeHrne SHEPTHH),
roMeocTas (camoperymsius),
OnocuHTe3 OenKa, CTPYKTypHas
OpraHM3alus  JKUBBIX  CHCTEM,
TTUCKPETHOCTb, CaMOpeTyJISIIHs,
CaMOBOCIPOHU3BEICHUC
(perponykums),
HACIIEICTBEHHOCTh, M3MEHYHUBOCTb,
3HEPro3aBUCUMOCTb, poct u
pa3BUTHE, YPOBHEBAsK OpraHU3aIusl.
-IIOSICHSIET coliepkaHue
OCHOBOITOJIAraroINuX
OMOJIOTMUECKUX TEOPUH U THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM,
MYTalUOHHOM, SBOTIOIMOHHOH,
MIPOUCXOXKICHUS SKH3HU H
YEJI0BEKa,;

- MOSCHSAET OCHOBOIIOJAraroIue
OHOJIOTHYECKHE 3aKOHBI u
3akoHomepHoctu (I'. Mennens, T.
Moprana, H.M. Basunosa, O.
Iexkens, @. Mroepa, K. bapa),
IPaHUIBI HMX MPUMEHUMOCTH K
’KUBBIM CHCTEMaM,

- BJAJEeT METOJIaMU HAy4JHOTO
[MO3HAHMSI, HCIIOJIb3YEMBIX B
Onoyioruu: HabIOACHUS
M ONHCAHHUS  KUBBIX
MPOLECCOB U SIBJIECHUI;

- opraHusyer W
OMOIOrnYecKuit
BBIJIBUTACT THIIOTE3HI,
3aBUCUMOCTH
HCCIIEeTyeMBIMH

CHCTEM,

MPOBOJIUT
JKCIIEPUMEHT,
BBIABIISICT

MEXAY
BEJINYMHAMM,

3anoHeHne TaOINTIIBI

Tect mo teme: «XUMUUYECKUI
COCTaB KJICTKI
IIpencraBnenue pe3ynbTaToOB
npakTuiecKoi padoTs! Nel
ITucemennsiii onpoc Ne 1

Tect no Teme: «bruonoruuecku
Ba)KHBIC XHMHYECKHE
COCIMHEHUS»

[TucemennsIit onpoc Ne 2

Tect mo teme: «CTpyKTypHO-
(hyHKIIMOHATPHAS
OpraHu3aIys KICTOK»
[IpencraBnenue pe3yabTaToB
NpaKTHIECKOl padoThl No2
ITucemennsrii onpoc Ne 3

Tect 1o «O0MmeH
BEIIIECTB

U MpeBpallleHue DHEPTUU

B KJIIETKE»

TEMC!

Tect mo Tteme: «buocunres
Oenkay»
IIpencraBnenue pe3ynbTaToOB

NpaKkTHIecKoi padoTsl Ne3
Onenka koHcmekTa Ne 1

Tect mo Teme: «OKu3HEHHBII
LUK KIICTKHY

Tect mo

Teme:  «Dopmbl

PAa3SMHOXCHUA OPTaHNU3MOB»

Tect T10 TEME:
«HmuBuAyanpHOE  pa3BUTHE
OpTaHU3MOB)

IIpencraBnenue pe3ynbTaToOB

MpaKTHIeCcKoi paboTer Nod
[IpencraBnenne pe3yabTaToB
NPaKTHIECKOH padoThl NoS
IlpencraBnenue pe3ynbTaToOB
NpaKTHIeCKon padboTsl Neb
Tect 1o TEeMeE:
«3aKOHOMEPHOCTH
HM3MEHYMBOCTHY

Orenka koHcrekra Ne 2




OOBsICHSCT MOJTyYEHHBIE
pe3ynabrathl U (opMynupyeT
BBIBOJIBI c HCIIOJIb30BaHUEM
Hay4HbIX IIOHATHM, TEOpUH U
3aKOHOB;

-YMEET BBIIEIATh CYLIECTBEHHBIE
MIpU3HAKU BHPYCOB, KJIETOK
MIPOKAapHOT u 3YKapHOT;
OJTHOKJIETOYHBIX 51
MHOTOKJIETOYHBIX OpIaHU3MOB,
BH/IOB, OHMoTeo1eH030B u
JKOCHUCTEM; 0COOEHHOCTH

MPOIIECCOB  OOMEHA BEIICCTB |
MPEeBpAICHUST SHEPrUU B KIETKE,
(oTocwHTE3a, IUTACTHYECKOTO |
SHEPTEeTHYECKOTO obmeHa,
XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOAOTBOPEHUS,,  pa3BUTHA U
Pa3sMHOXKEHUS, HWHAWBUAYAIHLHOTO
pa3BUTHs OpraHu3ma (OHTOTEHE3a),
00pBOBI 3a CYIIIeCTBOBaHUE,
€CTECTBEHHOTO otOopa,
BHI000pa30BaHMUs,
MPUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpene obuTaHus, BIIMSTHUS
KOMIIOHCHTOB 9KOCHUCTEM,
AHTPOIIOTCHHBIX W3MEHEHUN B
3IKOCHUCTEMAX CBOEH MECTHOCTH,
KpyroBopora BCIIICCTB 17§
MpeBpalieHne SHEPTUU B
ouocdepe.

-PUMEHSECT TOJNYYCHHbIC 3HAHUS
IUISE  OOBSICHEHUS OMOJOTHYECKUX
IIpOLIECCOB W SBJICHUH,  JUId
HNPUHATUS NPAKTUYECKUX PEIUIECHUMN
B TIOBCEIHEBHOM JKU3HU

c LETbI0 obecrieueHus
0€30I1aCHOCTU CBOETO 3/I0pPOBbS U
3I0POBbS  OKPYXKAIOIIUX JIFOJICH,

COOJIFOIEHUsT  3JI0pOBOTO  0Opasa
JKHA3HU, HOPM rPaMOTHOI'O
MOBEICHUS B OKpY Karotei
MIPUPOJTHOM Cpe/Ie;

- HOHUMAET HEOOXOAUMOCTH
HCIIOJIb30BaHUS JOCTHIKEHUH
COBpPEMEHHOMU Oouosoruu u
OHMOTEXHOJIOTHI TSt
PaIMOHATIBHOIO
MIPUPOIOTIOIH30BAHHS.

- pemaer OWOJIOTUYECKHE 3a/1ayH,
COCTaBIIIET T€HOTHUIINYECKHE

CXEMBI CKpEILIUBaHUsA
JUIl pa3sHbIX THUIIOB HACJEAOBaHUSA
MPU3HAKOB y OPraHu3MOB,
COCTaBJISET CXEMBI nepeHoca
BELIECTB U DHEPTUU B DKOCUCTEMAX
(Tienm mUTaHvs, AIIEBEIE CETH).

Tect o TEME:
«MUKpPO3BOJIOIHS.
MaxkpoaBontouus»

I'pynmoBas paboroit c
MoCNeayomei YCTHOMU

MpEe3EHTAlUEN U 3alUTON
ITncemennsiit onpoc Ne 4
ITucemennsrii onpoc Ne 5
IIpencraBnenue pe3ynbTaToOB
MPaKTHIECKOH paboThI Ne7
[IpencraBienue pe3ynbTaToB
MpaKkTHIeCKoi paboThr Ne§
VYerasiit onpoc Ne 1
[IpencraBienne pe3ynbTaToB
MIPaKTHIeCKOi paboThr Ne9
IlpencraBnenue pe3ynbTaToOB

paxTHIeckoit padbotst Nel0




- JEMOHCTPHUPYET YMEHUS
KPUTHUYECKH OLICHUBATh
UHPOPMALUIO OHMOJIOTHUECKOTO
CoZiepKaHus, BKJIIOYAIOLIYIO
TMICEBJIOHAYYHbIC 3HAHUSA u3

Pa3IMYHBIX MCTOYHHUKOB (CpelncTBa
MaccoBol WH(pOpPMaLUK, HAY4HO-
MOMYJISIpHBIE MaTepUAbI);

- UHTEPIPETHPYET  OTHYECKHE
ACTICKTBI COBPEMEHHBIX
WCCJIeIOBAaHUN B ouosoruu,
MeIUIIHE, ONOTEXHOJIOTHY;

- JISMOHCTpUpYET  TOHHMAaHHE
[JI00ATBHBIX 3KOJIOTUYECKUX
npobiemMax COBPEMEHHOCTH,

(dbopMupyeT MO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIHIO.
- yMeeT co034aBaTh COOCTBCHHBIC

MHChMCHHBIC I/I YCTHBIC
cooO01IEeHMs, 0000mmas
OuosoruuecKyto HHGOPMALUIO U3
HECKOJIbKUX HCTOYHHKOB,
IPaMOTHO UCIOJIB30BATh

MOHSATHIHBIN anmapart OUOJIOTHU

OK 02. Hcnonp30BaTh COBpEMEHHBIE
CpeacTBa  TIOMCKA, aHaIM3a W
uHTEepnpeTanuu  UHGopManmu, U
WHQOPMAIIMOHHBIE TEXHOJIOTUU IS
BBITIOJTHEHHS 3amaq
npodeccnoHabHOM AeATETbHOCTH

- 3HAaeT MECTO U POJb OHOJIOTHHU B
cucTeMe HAYYHOTO 3HAHUSI
€CTECTBEHHBIX HayK, 0
(hopMupoOBaHUU COBPEMEHHOM
€CTEeCTBCHHO-HAYYHOM KapTHUHBI
MHUpa M HAYYHOTO MHPOBO33PCHHUS,

Onenka xoHcmekTa Ne 1
[IpencraBinenue pe3yabTaToB
NpaKkTHIecKoi padoTsl Ned

[IpencraBnenue pe3yabTaToB

NpaKkTUIecKon padboTel Ne5

0  BKIage pOCCHiiCKHX U IlpencraBnenue pe3ynbTaToOB
3apyOeKHBIX yUEHBIX-OMOJIOTOB B | IIPAKTHYECKOH paboThl Ne9
pasBuTHE Ouonorum, | [lpeacraBieHne pe3ybTaToB
(yHKIHOHATLHOI I'PaMOTHOCTH | mpakTryeckoi padotel NelO
4eJI0BEeKa Ui peleHus
KU3HEHHBIX 3a]a4
IIK 4.3. OcywmecTBiaTe KOHTPOJIb | - JIEMOHCTPUPYET 3HAHHS o | IlpencraBnenue pe3yabTaToOB
WCTIOJIb30BaHUS u OXpaHBbl | OMOJIOTHUYECKUX WHJIMKATOPax | MPaKTU4YeCcKOi padoTsl No7
3€MENbHBIX PECYPCOB COCTOSIHUSI 3€MENbHBIX pecypcos, | llpeacraBienne pe3yiabTaToB
OMOJIOTHYECKUX METOJIOB KOHTPOJIS | IpaKTHUeCKor paboTsl Ne8
U OXpaHbl 3€Melb. [IpencraBieHue  pe3yiabTaToB
NpaKkTUIecKoi padoTsl Ne9
[IpencraBienne pe3ynbTaToB

npakTuieckor padoTsl Nel(

HepequL OILICHOYHBIX MepOHpI/ISITI/II\/’I, nmoJIC)Kallux ONCHKE B paMKaX TEKYIICTO

KOHTPOJISI U IPOMEXKYTOYHOM aTTeCTallMd, M KOMIUIEKT KOHTpPOJBbHO-OLIEHOYHBIX CPEJICTB
npusezieH B [Ipunoxennsx 1,2 k pabouei nporpaMme yueOHON AUCIUTUIUHBI




BHyTpeHHU AOKY

JlucTt cornacoBaHus
ua_2026_21.02.19_3Y1"

T "OY[.08 B

C # Homep 3N DU0 uo P LOara
Baseayiowmit oTAGNEHHEM Yenuk Anekcauap CornacosaHo 28.05.2026
AneKcaHapoBuy

Meroaumcr (sbicwasn Hukonaesa Onbra CornacosaHo 29.05.2026
KBanUgUKayMoHHas HukonaesHa

Kareropus)

[AvpexTop Kaiokosa [lapsst XpucaHosHa CornacosaHo 02.06.2026
nasHbI [} Anna Cor 02.06.2026




