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YTBEpKICHHOTO TprKazoM MwuHOOpHayku Poccum ot 17 mas 2012 Ne 413 (3apeructpupoBaHHOTO
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1. OBIIASI XAPAKTEPHCTHKA OBIIEOBPA3OBATEJIBHON TMCHUATIIVHBI
OV/1.08 BHOJIOT S

1.1. Heap 1 MecTO JMCHUILIMHBI B CTPYKTYpe o0pa3oBaTesibHOiI nporpammsl CITIO

Huctummuaa OV J1.08 buonorus Bxoaut B obOmieoOpaszoBarenbubii mukia I[IIICC3  kak
o0si3aTenbHas TUCIUTIINHA.

O6meoOpazoBarenbHas auciuuimHa OVYJ[.08 buosnorus sBisercs o00s3aTeIbHON YacThIO
0011e00pa3oBaTenbHOr0 IUKIA 00pa3oBareabHOH Tporpammbl B cooTBeTcTBUH ¢ ®I'OC CIIO mo
cnernuanbHocTH 21.02.03 Coopyx)eHue u dKCILTyaTamus ra30HedTEPOBOIOB U Ta30HEPTEXPAHMITHII]

Hens mucrumummael «OY .08 buonorus»: oBnajeHre o0OO0ydYalOIMIMMHUCS 3HAHHSAMHU O
CTPYKTYpHO-() YHKIIMOHATBHON OpraHU3alliy KUBBIX CHCTEM Pa3HOTO paHTa U MPUOOpPETeHHE YMEHUN
UCIOJIb30BaTh 3TU 3HAHUA JJIS IPAMOTHBIX JEMCTBUN B OTHONIEHHH OOBEKTOB KUBOW MPHUPOABI U
pEIICHUS Pa3IMYHBIX )XHU3HECHHBIX TPOOIIEM.

JlocTrxeHne 1enu U3ydeHus TUCHUIUIMHBL «buonorus» Ha 6a30BOM ypoBHE 00ecreyrBaeTcs
pEIIeHUEM CIIETYIOLIUX 3aa4:

— OCBOCHHE 00yYaIOUIMMUCS CUCTEMbI 3HAHUM O OMOIOTUYECKUX TEOPHSIX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBMWIaX, CIYXKAIIMX OCHOBOH s (hOpMUPOBAHUS TIPEICTABICHUNA O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJaX HAay4yHOrO MO3HaHWsA, CTPOCHHUU, MHOTOOOpa3uu u
OCOOCHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHS OpraHW3allMH, BBUIAIOIINXCS OTKPBITHIX U
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOIOTHH;

— QopmupoBanue y o0O0ydaromuXcs IO3HABATEIBHBIX, WHTEIUICKTYAIBHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B IMpoIiecce aHAIM3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJSAO0B, UACH U
MOJIXOJIOB K U3YUEHUIO KUBBIX 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 OTBITA, MOJYYEHHBIX IPU U3YYCHUU OMOJIOTHH;

— QopmupoBanue y 0O0y4arommxcs yMEHUW WILIIOCTPUPOBATh 3HAUCHUE OMOJIOTHYCCKUX
3HaHUH B MPAKTHUYECKOM EITEIbHOCTH YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI
1 arpoOMOTEXHOIOTHI;

— BOCHHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM TIPUPOIBI,
HEOOXOIMMOCTH OEpEKHOTO OTHONIICHHS K HEH, COOJIIOJCHHS STHYECKUX HOPM TPH TMPOBEIACHHUH
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

— OCO3HAHHWE IEHHOCTH OWOJIOTMYECKUX 3HAHWM JJIS TOBBIIMICHUS YPOBHS JKOJIOTHYECKOM
KYJIBTYpPBI, 17151 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

— MpUMEHEHHEe TPUOOPETEHHBIX 3HAHWW M YMEHUN B TIOBCETHEBHOM KH3HU JUISl OLICHKH
MOCIEACTBUI CBOEH NEATENBHOCTH MO OTHOIICHHUIO K OKPYXAroMIel cpenie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOJI0ICHNE MEp TTPOPIITAKTUKY 3a00I€BaHUMN.

1.2. TInanmpyemble pe3yJabTaThl OCBOCHHUS IHCIMIIIHMHBI

[TmanupyeMble pe3yabTaThl OCBOSHHs 00IIe00pa30BaTEIbHON IUCIMILIHHBI OMPEICISIOTCS B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHOBe ®I'OC COO. Ocoboe 3HaYeHHE AMCLUUILUINHA UMEET MpHU
¢dopmuposanuu u pazsutun OK u I1K.

B pe3ynbraTe 0CBOCHUS TUCIUILTHHBI O0YJaIONTHIACS JOKEH:



Koa 1 HamMeHOBaHHe
¢popmupyembix
KOMIIeTeHITU I

Ilnannpyemble pe3yJbTATHI OCBOCHHUS M CHHILIHHBI

Oomme

JAucuunanHapHbie

OK 01. Beibupats
CITOCOOBI pereHus
3a1a4
poheCCUOHATBHOMN
JeSITeILHOCTH
MPUMEHHUTEIEHO

K Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yNbTaThl JODKHBI OTPAXKATh B YACTH: TPYJAOBOTO
BOCIMTAHUS:
- TOTOBHOCTH K TPYAIY,
TpyAOIO0HE;
- TOTOBHOCTh K aKTHBHOW JEATEIBHOCTH TEXHOJIOTHUYCCKOM
U COIMAIBLHON HAMpPABJICHHOCTH, CIIOCOOHOCTh WHHIIMMPOBATH,

OCO3HAaHUEC IEHHOCTH MAaCTEPCTBA,

IUIAHAPOBATh M CAMOCTOSATEIBHO  BBINOJHATH  TaKylo
JEeSITeTbHOCTD;
-  HWHTEepeC K pa3muyHbBIM  cdepaMm  npodeccHoHaIbHON
JIeATeITILHOCTH.

MeranpenMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:

OBHaILeHI/IC YHI/IBepCZUILHLIMI/I y‘-IC6HbIMI/I II03HABATCJIIbHBIMHU
JIEeHCTBUSAMU:

a) 0a30BBIC JIOTUYCCKUE JICHCTBUS:

- CaMOCTOATEIbHO  (OPMYNIHPOBATH M  AKTyaJU3UPOBATh

npoOJeMy, paccCMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYNICCTBEHHBIH NPHU3HAK I OCHOBAHWS JUIS
CpaBHEHUs, Kiaccu(UKauu U 0000IIEHUS;

- ONIPEJICINIATH [IENH ACATEILHOCTH, 33/1aBaTh MapaMeTPhl

U KPUTEPUH UX JOCTHXKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTHBOPEUHSI

B PacCMaTPHUBAEMBbIX SBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B JCATEILHOCTh, OIICHUBATH COOTBETCTBHE
pe3yJIbTaToOB LEJIsM, OIICHUBAaTh  PHUCKHU MTOCTIEACTBUM
JESITENBHOCTH;

0) 0a30BBIC HUCCIICIOBATCIIBCKUE TCHCTBHS:

- BJIQJICTh HAaBBIKAMH yUEOHO-HCCIIeI0BATENLCKOM

Y TIPOCKTHOM JESTEIbHOCTH, HAaBBIKAMH Pa3pelICHHs ITPO0IIeM;

- BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U

Y aKTyaJu3upOBaTh 3a/1a4y, BBIIBUTATh THIIOTE3Y

e¢ peIICHMs, HAXOAWTh apryMEHThI IS JIOKA3aTelbCTBAa CBOMX
YTBEPXKICHUH, 3a/1aBaTh HapaMeTPhbl U KPUTCPUH PEIICHUS;

-  aHAIM3WPOBaTh TIOJYYCHHBIE B XOJ€ pEIUICHUs 3aJa4u
pe3ynbTaThl, KPUTHYECKH OICHWBATh WX  JIOCTOBEPHOCTD,
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

pa3zpabaTeiBaTh IUIAH pPEIICHUS TPOOJEMBbI C YYETOM aHaIH3a

[IP6 1. CdopMupoBaHHOCTh 3HAHUH O MECTE U POJIM OUOJIOTHUH
B CHCTEME HAyYHOI'O 3HaHUs; (YHKINOHAIBHONW IPaMOTHOCTH YEIOBEKa
IUISL PELICHUs dKU3HEHHBIX IPOOIeM.

[IP6 2. CdopMHpOBaHHOCTH yMEHHUSI pPAacKpbIBaThb COJEpIKaHUE
OCHOBOMOJIAralOIMX OMOJIOTHYECKUX TEPMHUHOB M IOHATHH: >KU3Hb,
KJIETKa, TKaHb, OpraH, OPraHWU3M, BHJ, IOMYJINUSA, 3KOCHUCTEMA,
ouorieHo3, onocdepa; Mmeradbonmn3M (0OMEH BEIIeCTB

U TIpeBpalleHUEe DJHEPrHH), TOMeocTa3 (caMoperyJssinus), OMOCHHTE3
Oenka, CTPYKTypHasi OpraHW3alMsl >XHUBBIX CHCTEM, AWCKPETHOCTH,
caMOoperyJsiLusi, CaMOBOCIIPOU3BEICHHUE (penponykuus),
HACJIE[ICTBEHHOCTh, HM3MEHUYMBOCTb, OJHEPro3aBUCHUMOCTb, pOCT U
pa3BUTHE, YPOBHEBAS OpTraHU3aIusl.

[IP6 3. CdopmupoBaHHOCTE yMEHHS pPAaCKphIBaTh COJAEpIKaHUE
OCHOBOTIOJIAralOIINX OMOJIOTHYECKUX TEOPUH W THUIOTE3: KIETOYHOMH,
XPOMOCOMHOM, MyTallMOHHOW, SBOJIIOLIMOHHON, MMPOUCXOKICHUS KU3HU
1 YEeJIOBEKa.

I1P6 4. ChopMHPOBaHHOCTh YMEHHs PACKPBIBATH OCHOBOIOJATAIOIIUE
Ouosornueckue 3akoHbl ¥ 3akoHoMepHOcTH (I'. Mennens, T. Moprana,
H.. Bagpuiosa, 2. I'exkens,
®. Mromnepa, K. bapa), rpaHuibl MX NPUMEHHMOCTH K >KHUBBIM
CHUCTEMaM.

I[IP6 5. IlpuoOpereHHe OMNbITA NPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO [TO3HAHUS, UCIIOJIb3YEeMbIX B OMOJIOTHH: HAOIIOCHNS

U OINHUCAHMA XUBBIX CHUCTEM, IPOIIECCOB M SBJIEHWN; OpPraHM3alUU U
NpOBEJIeHHS OMOJIOTMYECKOTO HSKCIEPUMEHTa, BBIIBI)KEHUS THUIIOTE3,
BBISIBJICHHS ~ 3aBHUCHMOCTH  MEXKIy HCCIEAYEeMbIMH BEIMYMHAMH,
00BSICHEHHS MIOJTyYEHHBIX pE3yabTaTOB
1 (GopMyITHpOBaHUS BHIBOJOB C HCIONB30BAHMEM HAYYHBIX IMOHSTHH,
TEOpUI U 3aKOHOB.

I[IP6 6. CdhopMHUPOBaHHOCTH YMEHHS BBIACIATH CYLIECTBEHHBIE
MIPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHIOB, OHOTEOIEHO30B M IKOCHCTEM;
0CcOOEHHOCTH MPOLECCOB OOMEHA BELIECTB M IPEBPAIICHUS SHEPTUHU B
KJeTKe, (OTOCHMHTE3a, IJIACTHYECKOIO0 M HSHEPreTHYECKOro oOMeHa,
XEeMOCHHTe3a, MHTO3a, Meio3a, OIUIOJOTBOPEHHUS, pA3BUTUSA W
pa3MHOKEHUs, HHIWBUAYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),




UMEIOIIUXCS MATEPHATILHBIX M HEMATCPUAIBHBIX PECYPCOB;
-- YMETbh NIEPEHOCUTD 3HAHUS B TIO3HABATEIHHYIO

U TIPAaKTUYECKYI0 00aCTH )KU3HEIEATEIILHOCTH;

- yMETh UHTETPUPOBATh 3HAHUS W3 Pa3HBIX IMPEAMETHBIX
obnacrei;

- BBIJIBUraTh HOBBIC HJIEH, IIpeIjaraTh OpUrHHAIbHBIC MOAXOIbI U
pelieHus

0OpBOBI 32 CyIIECTBOBAaHHME, ECTECTBEHHOIO 0TOOpa, BUI00Opa30BaHus,
MIPUCIIOCOOIGHHOCTH OPTaHW3MOB K Cpefe OOWTaHWs, BIUSHIS
KOMIIOHEHTOB 9KOCHCTEM, AHTPOIOTEHHBIX M3MEHEHUH
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEMIECTB U MPEBpaIeHIe YHEPTHH B Orocdepe.

I[1P6 7. CopMupoBaHHOCTH YMEHHS MPUMEHATH MONyYeHHBIE 3HAHUS
Uil OOBSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, ATl MPUHATHS
MPAKTUYECKUX PEUICHUH B TOBCEAHEBHOW KU3HU

C menpio0 obecriedeHns OE30MaCHOCTH CBOETO 3/I0POBBS U 37A0POBBA
OKpY’KaloIuX JIOJEH, COOMIOACHUS 3I0pOBOTO o0pa3a XU3HH, HOPM
IpaMOTHOTO MOBEJCHHUSI B OKPYXKAIOIIEH PUPOTHON cpejie; TOHUMaHUe
HEO0OXOUMOCTH HCIOIB30BaHUsI JOCTH)KEHUH COBPEMEHHOW OHMOIIOTHH
1 OMOTEXHOJIOTUH ISl paIlHOHAIBHOTO MPUPOIOTIOIH30BAHHS.

[1P6 8. ChopMuUpOBaHHOCTh YMEHHUsS pellaTh OMOJOTMYECKUE 3ajauH,
COCTaBIIATh TEHOTUITMYECKHE CXEMBI CKPEIINBAHUS

JUTSL Pa3HBIX THITOB HACJIEIOBAHUS MTPU3HAKOB Y OPTaHU3MOB, COCTABIISTh
CXEMBI TIepeHOCca BEIIECTB M SHEPTUU B DKOCUCTEMax (LM MUTaHUS,
MIUIIEBBIC CETH).

[MP6 9. CdopmupoBaHHOCTH
UHQOPMAITUIO OHMOJIOTHUECKOTO
NICCBJIOHAYYHBIE 3HAHWA W3 PA3IUYHBIX HCTOYHUKOB (CpeaCTBa
MaccoBOH rH(pOpMaIH, HayYHO-TIOMYJISIPHBIE MaTepHarbl);
MHTEPIIPETHPOBATh ATHUYECKUE ACTIEKTH COBPEMEHHBIX HCCIIEIOBAaHUI B
OWoJIoruy, MEAWIUHE, OMOTEXHOJIOTHH, paccMaTpuBaTh TIII00aIbHbIC
JKOJIOTHYECKHE  MPOOJEMBI  COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOIIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO.

[MP6 10. CdopMuUpoBaHHOCTL YMEHHH CO3/laBaTh COOCTBEHHbBIC
MUCHbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOTHYECKOM
nH(pOpMAaIMU W3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBINA anmapaTt ONoJIOTHI

YMEHUI KpUTHYECKH OLICHUBATh
COZICPIKaHMS, BKITIOYAIOIIYIO

OK 02. Mcnionp30Bath
COBpPEMEHHbBIE
CpeZCTBa IOKCKA,
aHanmms3a u
UHTEPIIpETaIUN
UHQOpPMALH U
MH(QOPMAIIIOHHbIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHHUS 33124

JImaHOCTHBIE Pe3ybTaThl JODKHBI OTPakaTh B YaCTH: IEHHOCTH
Hay4YHOTO TO3HAHHUSA:

-c(hOpMHPOBAHHOCTD MHUPOBO33PEHHUA, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH ¥ OOIIECTBEHHOH
MPAaKTUKH, OCHOBAHHOTO HA JMAJOre KyJIbTYp, CIOCOOCTBYIOIIErO
OCO3HAHUIO CBOET0 MecTa
B MOJIUKYJIETYPHOM MUpE.

MeranpeaMeTHbIe pe3yabTaThl TOIKHBI OTPaXKaTh:

OBnazicHWe YHHMBEpCAJIbHBIMUA Y4YeOHBIMH TO3HABATEIbHBIMH

I1P6 1. ChopMUpOBaHHOCTh 3HAHHUI O MECTE U POJIU OHOJIOTHH

B CHCTEME€ Hay4HOIO 3HaHU; (YHKINOHAIBHONW IPaMOTHOCTH YEIOBEKa
JUISL pELICHUs! )KU3HEHHBIX IPOOIeM.

IMP6 7. CpopMupOBaHHOCTh YMEHHUSI TPUMEHSThH MOJyYCHHbIC 3HAHUS
JUIsl OOBSCHEHUS] OMOJIOTHYECKHUX MIPOIIECCOB U SIBJICHUH, JIJISl IPUHSATHS
MIPAKTUYECKUX PELICHUH B TOBCEAHEBHOW JKU3HU

c uenplo obecneueHus O€30MACHOCTH CBOETO 370POBbS M 310POBbS
OKPY)KAIOIIUX JIFOJCH, COONIOJECHUS 30POBOro o0pasza >KWU3HH, HOPM
rpaMOTHOTO MOBEJCHHUSI B OKPYXAIOLIEH NPUPOTHON cpejie; HOHUMaHUE




poheCCUOHANTBHOMN
JIeSITEIbHOCTH

NCUCTBUSIMU:

B) paboTa ¢ mHpOpMAaIei:

- BIIAJICTh HaBBIKAMU MOy YCHHUS rH(pOpMaIuu
Y3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISAThH
TTOWCK, aHau3, CHUCTEMAaTH3aIHIO
W WHTepIpeTanuio HWHOOPMAIUU pPa3IUYHBIX BHIOB U (opM
MIPE/ICTABIICHNUS;

- OIICHMBAaTh JOCTOBEPHOCTh, JIETHTUMHOCTh HWH(OPMAIIHH,

€€ COOTBETCTBUE IMTPABOBBIM 1 MOPAJIBHO-OTUYCCKUM HOpMaM

HEOOXOJIUMOCTH HCIOJb30BaHUsI JOCTHKCHUNH COBPEMEHHOW OMOJIOTUU
1 OMOTEXHOJIOTHH IIJIsl pAIlHOHAIBHOTO PUPOIOTIOTH30BAHMS.

[MP6 10. CdopMupoBaHHOCT, YMEHHU CO37aBaTh COOCTBEHHBIC
MMChbMEHHBIE W YCTHBIC COOOINEHUS Ha OCHOBE OMOJIIOTHYECKOMH
nH(pOpMAIM M3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO HWCIIOJIb30BaTh
TIOHSATHUHHBIN armmapaT OHOIOT I

OK 04. DddextuBHO

JInaHOCTHEIE PE3YIbTAThl JOJDKHBI OTpaXXaTb B 4YaCTU: HEHHOCTHU

I[IP6 5. IlpmoOpereHuwe oOmbITA TPUMEHEHHS OCHOBHBIX METOJIOB

B3aUMOJICHCTBOBATh W | HAYyYHOTO  TO3HAHMS:  OCO3HAHWE  LEHHOCTH  HAy4YHOW | HAYYHOTO T[O3HAHUWS, HCIIONb3yeMbIX B OWOJOTHH: HAONIOACHUS H
paboTarb B | AEATEIBHOCTH, TOTOBHOCTH OCYHIGCTBISTH TPOCKTHYIO ¥ | ONHMCAHMS JKUBBIX CHCTEM, MPOLECCOB W SBICHWH; OpraHU3alUud MU
KOJUICKTHBE U | MCCIIEA0BATENBCKYIO EATENbHOCTh HHANBUIYAILHO U B TPYIITIE. MPOBEICHUST OMOJIOTMYECKOTO SKCHEPHMEHTA, BBIIBIKCHUS THIIOTES,
KOMaH/Ie MertanpeaMeTHbIe pe3yIbTaThl TOJKHBI OTPaXKaTh: BBISIBJICHUSI 3aBUCUMOCTH MEXJy HCCIEAyeMbIMH BEIHYMHAMH,

OgnajzicHre YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JACHCTBHAMU: | OOBSCHEHUS IMOyUYSHHBIX PE3yIbTaTOB

0) coBMeCTHasl IeATeIbHOCTh: n (HOpPMyITHPOBAHMS BHIBOJIOB C HCIOJIb30BAaHHEM HAy4YHBIX IMOHSTHIH,

- IOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIeCTBAa KOMaH THON TEOpHIi ¥ 3aKOHOB

Y MHIWBHUIYAIbHOU paOOTHI;

- IPUHUMATH LEJT COBMECTHON JEATEIHHOCTH, OPTaHU30BBIBATh

KOOPAMHUPOBATH JICHCTBHS

[0 €€ JOCTHXKCHMIO: COCTAaBJATh IUIAH JIEHCTBHMM, paclperneisTh

poJIM C YY4eTOM MHEHHH YYaCTHHKOB OOCYXIAaTh pPe3yJbTaThl

COBMECTHOM paboTEHI
OK 07. JlmuHOCTHBIE — pe3yibTaThl  JIOMDKHBI  OoTpakaTh B dvactu: | [IP6 5. IlpuoOpereHne ombiTa NOPUMEHEHHST OCHOBHBIX METOJIOB
CopelicTBoBaTh 9KOJIOTHYECKOTO BOCITUTAHMSL: HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMbIX B OMOJIOTHUH: HAOIIOICHUS
COXPaHEHHUIO - c(hopMHPOBAaHHOCTH HKOJIOTHUECKOH KYJIbTYpHI, IIOHHMAaHUE | U ONHMCAHMS XXMBBIX CHCTEM, MPOLECCOB M SBICHMI, OpPraHU3alld U
OKpY’)KaloIeil cpe/ibl, | BIMSHHS COIMAILHO-DKOHOMHUYECKHX MPOLECCOB HAa COCTOSHHE | MPOBEACHUS OHMOJOTMYECKOro SKCHEPHMEHTA, BBIIBHKCHUS THIIOTES3,
pecypcocOepeKeHnto, | MPUPOAHON BBISBJICHUSI 3aBUCUMOCTH MEXJy HCCIIEAyeMBIMH BEIHYMHAMH,

MPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMAaTa,
MIPHUHIIAIIBI
OEpEKITUBOTO
MIPOU3BOJICTBA,
a¢pdexTrBHO
JEeUCTBOBAaTh B
Ype3BBIYAITHBIX
CUTYaIUsIX

U COLMAIBHOM Cpelbl,
9KOJIOTUYECKHUX TIPOOIIEM;
- [UIAHUPOBAHUE W OCYILIECTBJIEHUE JEHCTBUI B OKpYKarouleu

OCO3HAaHHE TJI00AILHOrO XapaKkTepa

Cpele Ha OCHOBE 3HaHUs LEled yCTOWYMBOTIO Ppa3BUTHUSA
YeJI0BEUECTBa;
- AKTHBHOE HEOpusiTHE  JCHCTBUM, INPUHOCSIIHUX  Bpen

OKpYyKarollieu cpejie;

- YMEHHE TMPOTHO3MPOBATh HEOIATONPUATHBIC 3KOJOTHYECKUE
MOCJIE/ICTBUA PEANPUHUMAEMBIX JEUCTBUN, TPEIOTBPAILATD UX;

- paciinpeHue OIIbITa ACATCIBbHOCTU DKOJIOTHYECKOM
HaIpaBJICHHOCTH.

00BSICHEHHS TIOIY4YEHHBIX PE3yJIbTaTOB

u (GopMyIHpOBaHUS BHIBOAOB C HCIOJIB30BAHHEM HAYYHBIX MOHSTHH,
TEOPUM U 3aKOHOB.

[IP6 6. CdopMHPOBAHHOCTH YMEHHUS BBIACIATH CYIISCTBEHHBIC
MIPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT M 3YKAPHOT; OAHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpPTaHWU3MOB, BHUJIOB, OMOTEOIIEHO30B M JKOCHCTEM;
0COOCHHOCTH TPOIIECCOB OOMEHA BEIIECTB M IPEBPAILECHUS SHEPTUHU B
KJEeTKe, (OTOCHMHTE3a, IJIACTHYECKOIO0 M HSHEPreTHYecKoro obOMeHa,
XEMOCHHTE3a, MHTO03a, MeHo03a, OIUIOJOTBOPEHHS, pAa3BUTHUA H
Pa3MHOKEHUS, WHIWBUIYAJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOreHe3a),
0OpBHOBI




MeranpeaMeTHbIe pe3yIbTaThl JOJKHBI OTPaKaTh:

ORajicHNEe YHUBEPCATbHBIMA KOMMYHHUKATUBHBIMHU JICHCTBHSAMU:
0) COBMECTHAs ICATEIBHOCTD:

- TOHMMaTh M HCIHOJIB30BaTh
W MHJMBHUIYJILHOU paOOThI;

- IPUHUMATD IIETH COBMECTHOM JIeATEIILHOCTH, OPTaHU30BBIBATh U
KOOPJAMHUPOBATH JCUCTBUS
10 e¢ JIOCTIDKCHHUIO: COCTAaBIATH IUIAH JICHCTBHM, pacrpeiessTh
pOJHM C YYeTOM MHEHHWH YYaCTHUKOB OOCYXJIaTh pE3yNbTaThl
COBMECTHOH pabOTHI

MpeuMyuIcCTBa KOMaHILHOfI

3a  CyIIECTBOBaHHWE, €CTECTBEHHOT0 OTOOpa, BHA000pa3oBaHUs,
MIPUCIIOCOOIGHHOCTH OPTaHW3MOB K Cpefe OOWTaHWs, BIUSHIS
KOMITOHEHTOB SKOCHCTEM, AHTPOTIOT€HHBIX HU3MEHEHUI

B DKOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BEMIECTB U MPEBpaIeHIe YHEPTHH B Orocdepe.

I[1P6 7. CopMupoBaHHOCTE YMEHHS MPHUMEHATH MONyYeHHBIE 3HAHUS
JUTsE OOBSICHEHHST OMOJIOTHUYSCKUX TPOIECCOB U SIBICHUM, IS IPUHATHS
MIPAKTHIECKUX penieHui B MOBCETHEBHOM JKU3HU
C NeNblo obecrieueHHs OE30MACHOCTH CBOETO 37I0POBbS U 30POBbS
OKpY’KaloIUX JIIOJIEH, COOMIOACHUS 30pOBOrO 00pa3a >KU3HH, HOPM
rPaMOTHOT'O MOBEACHUS B OKPY)KAIOIIEH MPUPOIHON Cpe/ie; MOHMMaHue
HEOOXOJUMOCTH HCIIOJIH30BAHUS JOCTHKCHUH COBPEMEHHOW OMONOTHU
Y OMOTEXHOJIOTHH JJIs1 pAIlMOHATIBHOTO MPUPOAOTIONE30BaAHHS

I1K 1.4. BoImonHsTH
JIeQeKTalUIo Y3JI0B 1
neranei
TEXHOJIOTHYECKOTO
o0opymoBaHUs
00BEKTOB
TpyOONIPOBOTHOTO
TpaHCIopTa,
XpaHCHUS,
pacrpeneneHus rasa,
HeTH,
HEPTEMPOTYKTOB.

OBHaI[CHI/IC YHUBEpPCAJIbHBIMU y‘-IC6HLIMI/I IIO3HaBaTCIbHBIMU
NECUCTBUSIMHU:

a) 0a30BBIC JIOTHYECKHE NEHCTBUS: CaMOCTOSATEILHO
(dhopMySIUpOBaTh M aKTyaJIM3UPOBaTh NPOOJIEMY, pacCMaTPUBATh
€€ BCCCTOPOHHC, YCTaHaBJIMUBATbh CYHIGCTBCHHI)II\/'I MNpU3HaK WA
OCHOBAHWUS JIJIs1 CPAaBHEHMSI, KIIACCH(UKAIINHA U 0000IICHUS;

0) 0a30BBIC HCCIIEAOBATENILCKHE NEHCTBUS: BIIAJETh HABBIKAMHU
yueOHO  HCCIIe/IOBATeNIbCKOW W MPOEKTHOW  JIeSTEIbHOCTH,
HaBBIKAMHU pa3peleHus MpodieM; CIoCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIBHOMY TOWCKY METOJOB PEIICHUS TNPAKTUIECKHX
3aJ1a4, IMPUMCHCHUIO Pa3IIMYHBIX METOA0B ITO3HaHMUA,;
(hopMHUpPOBaHUE HAYYHOTO THUIA MBIIUICHUS, BJIaJICHHE HAyYHOU
TEPMHHOJIOTUEH, KITFOUEBBIMH TIOHATHSIMU M METOJAMH;

B) pabora c¢ wuHbopMmanuyei: BIaJeTh HAaBBIKAMH TIONTYyYEHUS
I/IH(I)OpMaHI/II/I U3 HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATCIIBHO

OCYIIIECTBIIATH TIOWCK, aHaIu3, CHUCTEMATU3ALIUIO u
MHTEpIpETAlNi0 HMHPOPMALMK Pa3NIUYHBIX BHIOB U  (HOpM
MIPEJICTaBICHUSI. OBnanenne YHHUBEPCATbHBIMHU

KOMMYHUKAaTUBHBIMH J€MCTBUSAMU:

0) coBMmecTHast IEATEIBHOCTb: KOOPAMHUPOBATH W BBINOJHATDH
pabory B YCIOBHSX  pEalbHOTO,  BHPTYaJIBbHOTO U
KOMOMHHPOBAHHOTO B3aMMOAEHCTBUS

- c(opMHPOBAaHHOCTh TOHMMAHHWS HEKOTOPBIX aCHEKTOB pPabOTHI ¢
TEXHOJIOTHYECKHM O00OpYJOBaHHEM B KOHTEKCTE B3aWMOJCHCTBUS C
OHMOJIOTHYECKUMH (PaKTOPaAMH.




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHOM JUCHUTLIAHBI

2.1. Tpya10eMKOCTb OCBOEHHS TUCUUILINHBI

Bupa yueOHoii padoThI

O0neM B yacax, BCero

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

OcHoBHOE CodcpsKaHuE, B T.4.:

Jlexyuu

Hpakmuuecmte 3AHAMUA

Jlabopamopnvie 3anamus

Koncynomayuu

IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME, B T.4.:

Jlexyuu

Hpakmuuecmte 3AHAMUA

Jlabopamopnvie 3anamus

MHauBuayaIbHBI NPOEKT (Oa/Hem) HET
Ipomexxyrounas arrectamus (Ipyrasi popma KOHTPOIs) -
2 cemectp BCEI'O, B T.4.: 70
OcCHOBHOE CO/Iep:KaHue, B T.4.: 70
Jlexyuu 45
Ilpaxmuueckue 3ansamust 24
Jlabopamopnule 3anamus

Koncynomayuu

IIpodeccnonanbHO OPHEHTHPOBAHHOE COCP/KAHME, B T.4.: 12
Jlexyuu

Ipaxmuuyeckue 3anamus 12
Jlabopamopnuvle 3anamus

MuauBuayaibHbIi NPOEKT (Oa/Hem) HET
ITpomexyTounas arrectamus (¢ depennnpoBanHblii 3a4er) 1
BCEI'O no fucumMiJidiHe, B T.4.:

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

Koncynomayuu

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

llpakxmuueckue 3ansamust 12

Jlabopamopnule 3anamus




2.2. TemaTu4eckui MaaH U COJEPKaHUE AUCIIUTUIUHbBI

HaumeHoBaHMe pa3iesoB u O6bem | Dopmupyemble
Copaepxxanne yueOHOro MaTepuaja u (pOpMbI OPraHU3ALUH AeATEIbHOCTH 00y4aI0IIUXCA
TeM 4acoB KOMIIETeHIIM U
2 ceMecTp BCEI'O 70/12
Paznen 1. Buonorusi kak Hayka. JKuBble cHCTEMBI M MX OPraHu3alus
Tema 1.1. OCHOBHOE cojIep:KaHNe Y4eGHOro MaTepuaia 2/0 OK-02
buonorus Buonorus — Hayka o xuBoil npupoze. CBs3u 61oa0ruu ¢ 00LIECTBEHHBIMU, TEXHUYECKUMH U
B cucteMe Hayk. OOmas JIpYTUMH €CTECTBEHHBIMU HayKaMmH, Guiiocodueil, peaurueii, STUKON, SCTETUKON U 1TpaBoM. Poib
XapaKTepPUCTUKA )KU3HU Ouonorun B GOPMHUPOBAHHH COBPEMEHHOH HAayYHOH KapTHHBI MUpa. CucTeMa OMOJOTHYECKHX
HayK.
MeToabl O3HAHUS KUBOK NPUPOBI (HAOII0AEHHUE, SKCIIEPUMEHT, ONIMCaHUE, U3MEPECHHE,
KiaccuuKalus, MOACIUPOBaHKE, CTATUCTHIECKast 00paboTKa JaHHbBIX).
JKusbie cuctemsl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus Onomoruu. OTINYne )KUBBIX CHCTEM OT
HEOpraHu4YecKoi mpupoasl. CBOMCTBa OMOCKCTEM U UX pa3HOOOpasue.
YpoBHH opraHu3anuy OHOCUCTEM: MOJICKYJISIPHO-TeHETHYECKH, KIIETOYHBIH, OpraHu3MEHHbIH,
MOMYJISIIIMOHHO-BUOBOM, 9KOCUCTEMHBIH (01O - reOleHOTHYECKHI), OnocdepHbIit
B ToM uncie:
Jlexuusa Nel 2/0
Pa3nes 2 XuMHYeCKHIl COCTAaB M CTPOEHHE KIETKH
Tewma 2.1. OcHoBHOe coiep:kaHMe YUeOHOT0 MaTepuaaa 4/0 OK-01, OK-02,
XUMHYECKHUH COCTaB KIETKU. | XMMHUUYECKUI COCTAaB KICTKH. XMMHUYECKUE AIEMEHTBI: MAaKPOIJIEMEHThI, MUKPOAJIeMEHThI. Bosia u OK-04
Bona u MunepaibHbie MUHepalibHble BeulecTBa. OyHKIMK BOIBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [lognepxanue
BEIIECTBA OCMOTHYECKOT0 Oalanca
B Tom uncie:
Jextus No2 2/0
[Ipaktnueckoe 3ansitue Nel «buosnornueckast pojib MUHEPAJIBHBIX BEIIECTB B 00€CIIeYeHUN 2/0
KHU3HECSITEINbHOCTH OPraHU3MOB, IPOSIBJICHUA ANCOaIaHCa MUHEPAIBbHBIX SJIEMEHTOBY
Tewma 2.2. OcHoBHOe coiep:kaHNe YUeOHOI0 MaTepuasa 4/0
buonorunueckn BaxHbIE Benxu. Cocras u ctpoeHue 6eTkoB. AMHHOKHCIIOTHI — MOHOMEpHI OenkoB. Hezamenumble u OK-01, OK-02,
XUMHYECKHE COCTUHEHUS 3aMEHHMbIE AaMUHOKHUCIIOTHl. AMUHOKHCIIOTHBINA COCTaB. YPOBHHU CTPYKTYPBI OCJIKOBON MOJIEKYJIBI OK-04

(mepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTUYHAS CTPYKTYypa). XMMHUECKHE CBOHCTBA OEIKOB.
Buonornueckue ¢pynknnu 6enkoB. @epMeHTHI — OHOJIOTHYECKUE KaTanmu3aTopbl. CTpoeHne
(epMeHTa: aKTUBHBIN IIEHTp, cyOcTpaTHas cnennduaHocTs. Kodhepmentsl. Butamunsl. Otianauns
(hepMEHTOB OT HEOPTaHMUYECKUX KAaTaIn3aTOPOB.

YTriIeBoIbl: MOHOCAXapHuIsI (TIIFOK03a, pr0o3a U Ie30KCHpru003a), TucaxapuIsl (caxapo3a, JJAKT03a)
W ToyMcaxapuapl (Kpaxmal, TIIHKOTeH, 1eJUTi0103a). bruonormueckre GyHKIIUH YTIIEBOJIOB.
Jlununer: Tpuriunepuabl, GocoaunuIbl, CTepou bl ' napogmibHO-THIPO()OOHEIE CBOHCTRA.




buonornueckue (I)yHKLII/II/I JIUITUJOB. CpaBHeHI/IC yTJ€BOOOB, 0OCIKOB U JIMIIUA0B KaK UICTOYHHUKOB

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

Jlexims Ne4 2/0
Tema 2.3. OcHOBHOE COepPKAHNE YUeOHOro MaTepHuaia 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

MpoKapuoTudeckor kietku. Knetounas creHka 6akrepuii. CTpoeHHE SyKapHOTHYECKOHN KIIETKH.

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

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

U QYHKIHUH.

Huromnasma u ee opranounsl. OgHoMemMOpaHHble opraHons! kinetku: D1IC, anmapar ['onpmxw,

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

MUTOXOHJpUI U tacTul. Buabl mactun. HemeMOpaHHbIe OpraHOM bl KIIETKU: pUOOCOMBI,

KJICTOYHBIN LIEHTP, LIEHTPUOJIH, PECHUYKH, KT'YTUKH. DYHKIINM OpraHOUOB KIEeTKU. 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

[paktuueckoe 3ansTre Ne 2 «CTpoeHHE KIETKH (PacTeHNsl, )KUBOTHBIE, TPUOBI) 1 KJIETOYHBIE 2/0

BKJIIOUEHUS (KpaxMajl, KApOTHHOM/IBI, XJIOPOTIACTHI, XPOMOIIIIACTHI)»
Pasnea 3. /Kn3HenesiTeIbHOCTD KIETKH
Tema 3.1. OcHoOBHOe coiep:kaHMe Y4eOHOT0 MaTepHaIa 4/0 OK-01, OK-02,
OOMeH BemecTB u OOMeH BelIeCTB, HIIM META00IU3M. ACCUMUIIAIINS (TUTACTHYSCKHA OOMEH) U JUCCHMEISIIHS OK-04

IIPEBpAILICHUE SHEPTUU B
KIIETKE

(oHepreTuveckuii 0OMeH) — JIBe CTOPOHBI €IMHOTO Iporiecca MeTabonu3ma. Posib 3akoHOB
COXpaHEHHS BEIIECTBA M DHEPTHU B IOHMMAaHUU MeTa0oM3Ma. TUITbl 0OMeHa BEIleCTB:
aBTOTPOQHBIN 1 TeTepoTpodHbIi. POk pepMeHTOB B 0OMEHE BELIECTB U MPEBPAIICHHN SHEPTUH B
kietke. dotocunte3. CBeToBas U TeMHOBast (Pa3bl hoTocuHTe3a. Peakiinu poTocuHTE3a.
OddexTrrHOCTL PoTOCHHTE3a. 3HAUEHHE POTOCUHTE3A JIJIs J)KU3HM Ha 3emite. BiustHue yciaoBuit
cpenbl Ha POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHH.
XemocuHTe3. XeMOCHHTE3UpYyIolIre OakTepuu. 3HaYeHHEe XeMOCHHTE3a IS )KU3HU Ha 3eMiie.
OHeprerudeckuii 0OMeH B KieTke. PaciierieHie BenecTs, BhIJICICHHE 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

[Ipaktuueckoe 3anarue Ne 3 «PenieHue 3a1a4 Ha ONpeAesICHUE OCIEA0BATEIbHOCTH
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

Paznen 4. PazMHo:xXeHHEe 1 MH

JUBUAYAJILHOE Pa3BUTHE OPTaHU3MOB

Tema 4.1.
JKHU3HEHHBIH UK KIETKA

OcHoBHOE COICPKAaHUC yqeﬁﬂoro MaTtepuaJia

2/0

Knerounslii MK, WK )KU3HEHHBIA UK KiIeTkd. MHTepdaza u muto3. [Iporeccsl, mpoTekaronue
B uHTepdaze. Pemnmukauns — peakust Matpuunoro cunte3a JJHK. Ctpoenne xpomocom.
XPOMOCOMHBIN HAOOP — KAPUOTHIIL. JIUIITOWIHBINH U raryIOnAHBIH XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. LluTomorndeckne 0CHOBBI pa3MHOKEHHS W MHIMBUAYATBHOTO Pa3BUTHS OPTaHU3MOB.

buonornyeckuii CMbICI MUTO3a. HporpaMMpreMaﬁ rudenp KIETKH — aronTo3

Henenne xietkn — Muto3. Ctaguu Mmuto3a. [Ipomecchl, mpoucXoasIre Ha pa3HbIX CTaIUsIX MUTO3A.

B ToM umncie:

Jlexmmsg Nell

2/0

OK-01, OK-02,
OK-04

Tema 4.2.
®DopMBI pPa3MHOKECHHS
OpraHU3MOB

OcHoBHOE COACPKaHUC yqeﬁﬂoro MaTepuaJia

2/0

®opMBbI pa3MHOKEHHUS OPTAaHU3MOB: OECIIONIOE U TIOJIOBOE. BUIBI O€CION0ro pa3sMHOKECHHUS:
JICJICHUE HAJIBOC U TIOYKOBAHKE OJTHO U MHOTOKJICTOYHBIX, CTIOPOOOpA30BaHHUE, BET€TATUBHOC
pa3MHoOkeHue. VICKyCCTBEHHOE KIIOHMPOBAHKME OPTaHU3MOB, €T0 3HAUYCHHUE [T CETEKITHH.
[TomoBoe pa3MHOXKEHHE, €r0 OTINYHS OoT Oecmosioro. Meito3. Crangun Metiosa. Iporieccsr,
MPOUCXOASIINE HA cTaausX MeHo3a. [loBenenne xpomocom B Meiose. Kpoccunrosep.

OK-01, OK-02,
OK-04




Buonornueckuii cMBICK U 3HaUYCHUE Melio3a. ['ameTorenes — rporecc 00pa3oBaHUs MOJOBIX
KIIETOK Y )KUBOTHBIX. [10JIOBBIC JKeNe3bl: CEMCHHUKHU M SMYHUKU. OOpa3oBaHUE U pa3BUTHE
TTOJIOBBIX KJIETOK — TaMeT (CIIepMAaTOo30H1], SHICKIETKA) — CIiepMaToreHe3 1 oorere3. OcCoOEHHOCTH
CTpOCHHS SUIEKIICTOK U criepMaTo3oui0B. OmnogorBopenue. [lapTeHorenes

B Tom uncie:

Jlexrmst Nel2

2/0

Tema 4.3.

OcHoOBHoOE cofiepKaHue Y4eOHOro MaTepuaia

4/0

NunuBuayansHOE pa3BUTHE
OpraHu3MOB

WnnuBuayansHoe pazBuThe (OHTOreHE3). DMOPHOHATIBHOE Pa3BUTHE (IMOpHOTeHe3). DTaIlbl
SMOPHOHATILHOTO Pa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX: APOOJICHUE, TaCTPYJISIINUS, OPraHOTeHE3.
[TocTambpronanbHOE pa3BuTHE. THITBI HOCTIMOPHOHATIBHOTO Pa3BUTHSA: IPSMOE, HENPSMOE
(MmumHOYHOE). Briusinue cpenbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIC BHI3HIBATH
BpOKJ€HHbIE ypoacTBa. PocT u pa3zBute pacteHnil. OHTOreHe3 [IBETKOBOI'O PACTEHHs: IBOIHOE
OIIOJIOTBOPEHHE, CTPOCHUE CEMEHH, CTaJJH Pa3BUTHS

B ToM umncie:

Jlexnust Nel3

2/0

[Ipaktuueckoe 3amarue Ne 4 «UMHpexknuoHHple 3a0oNeBaHus W ONHAEMHH B HCTOPHU
YEJI0BEUECTBAY.

2/0

OK-01, OK-02,
OK-04

Paznea 5. HaciencrBeHHOCTDH

H MIBMEHYUBOCTH OPraHusmMoB

Tema 5.1.

OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa

4/0

3aKOHOMEPHOCTH
HacJIe0BaHUs

[IpeameT u 3agaun TeHETUKH. POJTh ITUTOIOTMY M SMOPUOJIOTHH B CTAHOBJICHUH TeHEeTUKH. BKian
POCCHICKHUX U 3apyOCKHBIX YICHBIX B Pa3BUTHE TeHETUKHU. MeTOIbl TCHETUKH
(rubpuIOIOrHYeCKU, INTOT€HETHYECKHUIA, MOJIEKYJIIPHO-TeHeTHYeCKHii). OCHOBHBIE
TCHETHYECKHE MMOHATHSA. | eHeTHUecKas CHUMBOJIMKA, UCIIOJIb3yEMaA B CXEMaAX CerHIHBaHHﬁ.
3aKOHOMEPHOCTH HaclieZIOBaHUs PU3HAKOB, ycTaHOBIeHHbIE [. Menaenem. MoHoruopuHoe
CKpelIMBaHue. 3aKOH eAMHO00pa3us rHOpUI0B NEPBOro NOKoJIeHUs. [IpaBuino JoOMUHUPOBaHNS.
3aKoH pacIleIUICHUs IPU3HAKOB. [ unore3a ynucToTel ramer. IloaHOE U HEMTOTHOE JOMUHUPOBAHUE.
,ZII/II‘I/I6pI/IJIHOC CKpC€uiBaHuUE. 3aK0H HE3aBHUCHMOTIO HacCJICAOBaHUA IIPHU3HAKOB. HI/ITOFGHGTI/I‘-IGCKI/IC
OCHOBBI TUTHOPHUIIHOTO CKpeIInBaHus. AHaIM3HUpPYIOLIee CKpelinBaHue. cnoap3oBanue
AHAJM3UPYIOLIET0 CKPELIMBaHUs VIS OIIpeielICHHs TEHOTHIIa 0c00u

B Tom uncie:

Jlexmusg Nel4

2/0

IIpaxtnueckoe 3anarue Ne 5 Pemenue 3aa4 Ha ONpeesIeHUE BEPOSTHOCTH BOSHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPH MOHO-, TU-, TIOJIMTHOPUAHOM U aHAIM3UPYIOIIEM CKpEIMBaHUY,
COCTaBJICHHE TeHOTHIHYECKIX CXEM CKPEIUBaHUI

2/0

OK-01, OK-02,
OK-04

Tema 5.2.

OcHoBHOE COACPKaHUC yqeﬁnoro MaTepuaJia

4/0

CHGHJ’ICHHOG HacJICa0BaHHC
IMPU3HAKOB

CuermieHHOE HacleoBaHue MPU3HAKOB. PaboTta T. Moprana 1o crieljieHHOMY HacJIeIOBaHUIO
reHoB. HapyuieHue cuerieHust TeHOB B pe3yJibTaTe KpOCCUHTOBEpa. XPOMOCOMHAs TEOpUS
HACJIEICTBEHHOCTH. | eHeTHIecKne KapThl.

OK-01, OK-02,
OK-04




I'eneTuka mona. XpOMOCOMHOG OIPCACICHUC 110J1a. AYTOCOMI:I " TTOJIOBBIC XpPOMOCOMBEIL.
I'omorameTHbIe 1 TeTEPOraMETHLIC OPpraHu3MBbI. HacnenoBanue IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

B ToM umncie:

Jlexmusa Nel5

2/0

HpaKTI/I‘lCCKOC 3ansaTue Ne 6 Pemmenue 3amag Ha OmnpeacJICHUE BEPOATHOCTH BOSHUKHOBCHUA
HACJI€ACTBCHHBIX IIPHU3HAKOB IIPU CHCINICHHOM HACJICIO0BaHHUU, COCTABJIICHUC 'CHOTUIIMYCCKUX CXEM
CKpCIIBaHU

2/0

Tema 5.3.
3aKOHOMEPHOCTHU
MU3MEHYNUBOCTH

OcHOBHOE cojep:KaHNe Y4eGHOT0 MaTepuajia

2/0

M3menunBocTh. Bunbl ”3MEHYHMBOCTH: HEHACIIEICTBEHHAS U HACHEICTBeHHAs. Poib cpesbl B
HEHACIJIEZICTBEHHON M3MEHUYMBOCTH. XapaKTEPHUCTHKA MOAU(PUKAITIOHHOW W3MEHYHBOCTH.
Bapuaunonnsliii psa u BapuaunoHHas kpusasd. Hopma peakunu npusHaka. KonuuectseHHsle u
KayecTBEHHbIC MTPU3HAKU M UX HOpMa peakiuu. CBOWCTBa MOJU(PHUKAIIMOHHONW N3MEHYHBOCTH.
HacnencrBeHnHas, Wi reHOTHIINYECKas M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYHBOCTEL. Meio3 u
MTOJIOBOM TIPOIIECC — OCHOBA KOMOMHATHBHOW W3MEHYHBOCTH. MyTallMOHHAS U3MEHYHBOCTD.
Knaccudukanms myranuii: reHHbIE, XpOMOCOMHBIE, TEHOMHBIE. YacToTa ¥ MPUYMHBI MYyTaIHH.
MyrareHHble GakTOpbl. 3aKOH TOMOJIOTHYECKUX PAZOB B HACIEICTBEHHONH H3MEHUYNBOCTH

H. U. BaBunosa

B ToM umncie:

Jlexnust Nel6

2/0

OK-01, OK-02,
OK-04

Tema 5.4.
['eHeTHKA YenoBeKa

OcHoBHOE COoACPKaHUuC yqeﬁnoro MaTtepuaJia

2/0

I'enetuka yenoseka. Kapuorun uenoexa. OCHOBHbIE METO/IbI T€HETUKU YEIOBEKA!
TeHeaJOTUIeCKHUNA, OTM3HETOBBIN, UTOTeHETUIECKUH, OMOXUMUYECKUI, MOJIEKYIIIPHO-
regeTndeckuii. CoBpeMeHHOEe OompeziefieHHe TeHOTUIA: TOJIHOTEHOMHOE CEKBEHHPOBAHUE,
reHOTUIIMPOBaHKE, B TOM unciie ¢ nomoinsto [11[P-ananu3a. Hacnencreennsie 3a00s1eBanus
YelloBeKa: TeHHbIe 00JIe3HH, OOJIE3HU C HACIIECICTBEHHOM MPEAPaCIIONOKEHHOCTHIO, XPOMOCOMHEIE
6one3nn. ComaTnieckue u reHepaTiBHble MyTanui. CTBOJIOBBIE KIETKH. [[pUHIMIIBI 3A0POBOTO
00pa3a KU3HH, TUArHOCTHKHU, MPOMUIIAKTUKY | JICUCHHUS] TeHETHIEeCKUX Ooie3Hel. Menuko-
FEHETUYECKOE KOHCYIbTUPOBAHUE. 3HAUYCHUE MEAUIIMHCKON T€HETUKU B MPEAOTBPAILICHUH U
JICYCHUU TEHETHUYECKUX 3a00JIeBaHUH YeIoBeKa

B Tom uncie:

Jlexmmsg Nel7

2/0

OK-01, OK-02,
OK-04

Pa3nea 6. DBoaromuoHHAas 01

0JIOIusd

Tema 6.1.
OBOJTIOIIMOHHAS TEOPHUS
M €€ MECTO

B OHosioruu

OcHOBHOE coep:KaHue Y4eGHOr0 MaTepuaia

1/0

[IpenmochuIK BO3HUKHOBEHHS SBOJIIOIMOHHON TEOpWUU. DBOIIONMOHHAS TEOpHsl U €€ MecTO B
Omonornu. BiusHue JBONIONMOHHON TEOpHMM Ha pa3BUTHE OWOJOTHM U APYTUX HayK.
CBHJIETENIECTBA 3BOIIONUK. [lalleOHTONOrHYECKUE: TOCIIEI0BATEIBLHOCTh IOSBICHUS BUIOB B
MaJICOHTOJIOTHUECKOM JICTOMHCH, TiepexoqHbIe (popMbl. Buoreorpaduyeckue: CX0ICTBO U Pa3Indue
dayH u (QIOp MaTePUKOB M OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJCTBA M pa3IHudsi SMOPHOHOB

OK-01, OK-02,
OK-04




Pa3HBIX BUJOB TO3BOHOYHBLIX. CpPaBHUTEIBHO-aHATOMHYCCKUE: TOMOJIOTMYHBIC, aHAJOTHYHBIC,
PYJVMEHTAapHBIE OpraHbl, aTaBU3Mbl. MONEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHHU3MOB
HACJIE/ICTBCHHOCTH ¥ OCHOBHBIX METa0OIMYECKUX MyTEH y BCEX KUBBIX OPTraHU3MOB.
OpomrorronHas teopus Y. Jlapsuna. [Ipeanockuiky BOSHUKHOBEHHUS JapBUHU3MA. J[BroKyIIie
CHUTBI DBOJTFOIIMY BHJIOB 110 JlapBHUHY (M30BITOYHOE pa3MHOXKEHHUE NP OTPAHUYECHHOCTH PECYPCOB,
HeomnpeaenéHHast N3MEHIHBOCTh, 00pH0a 3a CyIIEeCTBOBaHUE, €CTECTBEHHBIN 0TOOD)

B Tom uncie:

Jlexiusa Nel8 1/0
Tema 6.2. OcHoBHoOEe coiepkaHue y4edHOro MaTepuaia 1/0
Mukpo3Bomonus Cunretnueckass teopus dsBoionuu (CTD) m e€ OCHOBHBIE TONOKEHHA. MUKPOIBOIFOIIHSL. OK-01, OK-02,
[Momynsinus Kak eIUHUIA BUA U SBOJIOIUH. OK-04
JBwkymiue cuiibl ((pakTopsl)3BONIOLKE BUIOB B IpHpoje. MyTalnnoHHBIN Tpoliece U
KOMOWHATHBHAs U3MEHUYUBOCTG. [lonmynsauoHHbIe BOJHBI U Apeiid reHoB. V30msus 1 MUTparus.
EcTectBeHHBII 0TOOp — HaMpaBIAIOMIHA (haKTOp IBOIIOIHH. DOPMBI €CTECTBEHHOTO OTOOpA.
[Tprcnoco6neHHOCTh OPTaHM3MOB KakK pe3ysbTat 3Bomonuu. [Ipumepsr npucnocobneHuii y
opranu3mMoB. ApoMopdo3bl U uauoaaanTanui. Bua n Bunoodpazosanue. Kpurepun Buaa.
OcHoBHEIE (pOpMBI BUI000pa30BaHus: Teorpaduueckoe, IKOIOTHIECKOe
B ToM uncie:
Jlexrusa Ne 19 1/0
Tema 6.3. OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepuaa 1/0
MakposBosonus MaxpoaBostorusi. @opMel 3BOIIONNN: GUIeTHYECKas, TUBEPIeHTHAsl, KOHBEPreHTHas, OK-01, OK-02,
napauensHas. HeobpatumocTs 3Bosonuu OK-04
B Tom uncie:
Jlextusa Ne 20 1/0
Pasnes 7. Bo3HNKHOBeHHE M pa3BUTHE JKU3HH Ha 3emJie
Tema 7.1. OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa 1/0
3apoxaeHue JloHayuHBIE NPEACTABICHNS O 3apOKICHUH KU3HUA. HayuHble runore3sl BOSHUKHOBEHMS )KM3HU Ha OK-01, OK-02,
Y Pa3BUTHE KU3HU 3emie: abworeHe3 W MaHCIIEPMUS. XUMUYECKAs dBOIIONUSA. AOHMOTEHHBIN CHHTE3 OPTraHUYECKUX OK-04
BELIECTB M3 HEOPraHWYECKUX. ODKCIEPUMEHTAIBHOE IOATBEPXKICHHE XHMHUYECKOH 3BOJIIOLUU.
Havaneneie ortansl  Omosnormueckoit spomroruu. [umoresa PHK- wmwmpa. ®dopmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE IPOTOKJIETKH. llepBble KIETKM W WX 3BOJIOIUS.
@opMHUpOBaHHE OCHOBHBIX TPYII JKUBBIX OPTaHU3MOB.
Pa3Burtne xu3Hu Ha 3eMie 1o apam 1 nepuojaMm. Katapxei. Apxeiickas 1 mpOTepO30HCKast IpbI.
[Taneo3oiickas spa u e€ mepuoabl: KEMOPUHUCKIH, OPIOBUKCKUH, CHITYPUHCKUH, TIEBOHCKHIA,
KaMEHHOYTOJIbHBIN, TepMCKHA. Me3030licKast 3pa U €€ IepUoIbl: TPUACOBBIM, FOPCKUIL, MEJIOBOM.
KaiiHo3olickas 3pa u e€ neprojpl: NaJI€OreHOBBIN, HEOT€HOBBIN, aHTPOIOTE€HOBBIM.
B Tom uncae:
Jlexnms Ne 21 1/0




Tema 7.2.

OcHOBHOE cojIep:KaHNe Y4eGHOT0 MaTepuajia

1/0

Cucrema OpraHIYECKOTO
mupa. [Ipoucxoxaenue
YeJI0BeKa — aHTPOIIOreHe3

CucrteMa OpraHMYECKOro MHpa Kak oTpakeHue SBONIoNHUA. OCHOBHBIC CHCTEMATHUYECKHE TPYIIITBI
Opranu3MoB. XapakTepUCTHKA KIMMATa U TeOJOTHYECKHX MporieccoB. OCHOBHBIC 3TAIbl ABOIOINN
PACTUTEIHHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUid 1 )KUBOTHBIX. [losBIIeHUE, paciBeT U
BBIMHPAHUE TPYII )KUBBIX OPTaHU3MOB.

3BoIOIMS YeNoBeKa. AHTPOIIOJIOTHS KaKk HayKa. Pa3BuTHe npencTaBleHH O IPOUCXOKICHUN
4enoBeKa. MeTo bl U3y4eHuUs aHTpororene3a. CXoACTBa U Pa3Indusl YSJIOBEKa U JKUBOTHBIX.
CucreMaTHYECKOE MOJIOKEHHUE YelioBeKa. J[Brkymiue cuitbl ((hakTophbl) aHTPOIIOTCHE3a.
HacneactBenHas M3MEHYNBOCTE M €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 KU3HH,
W3TOTOBJICHUE OPYAUH TPy, MBIIUICHUE, PeUb

B Tom umncie:

Jlexnust Ne 22

1/0

OK-01, OK-02,
OK-04

Pa3jnen 8. Opranusmbl M OKp)

y:Karolasi cpeaa

Tema 8.1.

OcHOBHOe coJiepkaHne Y4eOHOro MaTepuaJia

2/0

Oxomnorus
Kak Hayka. Cpe/ipl )KU3HH.
Dxonorugeckre GaKTOPsI

DKoJtorus Kak HayKa. 3a1a4d ¥ pa3aesibl 9KOJIOTuH. MeTo bl 9KOJIOTHYECKUX UCCIICTOBAHNH.
DKOJIOTMUECKOe MUPOBO33PEHUE COBPEMEHHOT0 YesioBeka. Cpeibl OOMTaHUsI OPraHU3MOB: BOJIHAS,
HAa3eMHO-BO3/yIITHAs, TOYBEHHAs, BHYTPUOPTaHU3MEHHAS. DKOJIOTHYECKUE PaKTOPHI.
Knaccudukamms skonormaeckux (hakTopoB: aOHOTHUECKHE, ONOTUIECKIIE U aHTPOTIOT€HHBIE.
JeiicTBre sKoJI0rHYecKuX (aKTOPOB Ha OpraHu3Mbl. AOHOTHUYECKHE (DaKTOPBI: CBET, TEMIIEPATypa,
BIaXXHOCTh. Poronepuoausm. [Ipucnocobnenns opraHu3MoB K AEHCTBHI0 a0MOTHIECKUAX
(haktopoB. buonornueckne putmbl. buotnyeckue hakropbl. Buiibl 6MOTHYECKHX B3aUMO/ISHCTBHIA:
KOHKYpEeHIUs, XUuIIHn4YecTBo. [lapasutusm, MyTyann3m, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO), aMEHCAIN3M, HeUTpanu3M. 3HaUeHHe OMOTUUECKUX B3aMMOJICHCTBUN IS
CYIIECTBOBaHMUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

B ToM umncie:

Jlexnust Ne23

2/0

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

Tema 8.2.

OcHoBHOE COACPKAaHUC yqeﬁﬂoro MaTepuaJia

1/0

JKOJIOTHUECKHE
XapaKTEPUCTUKHU MOIMYJISIITUI

CoobmectB0 opranu3MoB — Ouoneno3. CTpyKTypbl OHOLIEHO3a: BHIOBas, NMPOCTPAaHCTBEHHAS,
Tpoduueckas (nmueBast). Bunsr-nomunantel. CBs3u B OHMoLIEHO3E.

Okojoruyeckre cucteMsl (3xocrctemsl). [loHsTre 00 3K0CHCTEME M OHOTEOIIEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: TIPOTYIIEHThI, KOHCYMEHTHI, PEYIIEHTHI.
KpyroBopor BemecTB U OTOK 3HEPrHH B 3kocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
sKocucTeMsbl. [Tumeble enu u cetd. OCHOBHBIE ITOKA3aTEIH DKOCUCTEMBL: OHOMacca, POTyKIIHSI.
DKOJIOTHYeCKHe MTHUPaMHUIbL: IPOTYKINH, YUCICHHOCTH, Oromacchl. CBOWCTBA IKOCHUCTEM:
YCTOWYHMBOCTD, CaMOperyJisiius, pazButre. Cykueccus

B ToM umncie:

Jlexmusa Ne24

1/0

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

Pasznen 9. CoodniecTBa M DKOJOrHYECKHE CHCTEMbI




Tema 9.1. OcHoBHoOE coiepkaHue y4eOHOro MaTepuaia 1/0 OK-01, OK-02,
IIpupoHbIe 3KOCHCTEMBI [IpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI PEK U 03EpP. IKOCHCTEMAa XBOMHOTO HITH OK-04, OK-07
ITUPOKOJIUCTBEHHOTO Jieca. AHTPOIIOTEHHBIE 3KOCHCTEMBI. ATPO3KOCHCTEMEI. Y pOOIKOCHCTEMEI.

Buonorunueckoe u X03AHCTBEHHOE 3HAUEHHE arpo3KocucTeM U ypboskocucteM. buopasnoobpasue

Kak (akTop ycroitunBocTH 3kocucteM. CoxpaHeHHe OHOJIOTHUECKOT0 pa3HooOpa3us Ha 3emie

B Tom uncie:

Jlextust Ne25 1/0
Tema 9.3.buocdepa — OcHoBHOE coiepkaHue y4edHOro MaTepuaia 1/0 OK-01, OK-02,
I'moGanbHas sxocucTeMa VYuenue B. U. Bepuaackoro o 6unocdepe. ['panuiisl, coctas u cTpykTypa Ouochepst. XKusoe OK-04, OK-07
3emun BemiecTBo U ero ¢pyakun. OcodeHHOCTH Onocdeps! Kak r1odaasHON IKOCHCTEMBI. J[nHaMIgeckoe

paBHOBecHe U 00paTHas CBsi3b B Onocdepe. KpyroBopoThl BemecTB 1 OMOT€OXMMUYECKUE TUKITBI

3JIeMeHTOB (yriiepojia, a3ota). 30HAIBHOCTh Orochepbl. OCHOBHBIC OMOMBI CYIIIH

B Tom uncie:

Jlexnust No26 1/0
Tewma 9.4. IIpodeccnoHaILHO OPHEHTHPOBAHHOE Coiep:KaHue (CoaepKaAHUEe MPUKJIATHOI0 MOIYJIsI) 2/2 OK-01, OK-02,
BrnusiHre aHTpONOTeHHBIX YenoseuecTBo B Onocdepe 3emiin. AHTpOIIOTeHHBIE U3MEeHEHUsI B Onocdepe. [ mobanpHbIe OK-04, OK-07
¢dakTopoB Ha 6uochepy sKoJoruueckue mpobieMsl. CocyiecTBOBaHUE IPUPOABI B YesoBedecTBa. CoxpaHeHne IIK 1.4.

Onopa3Ho00pa3us Kak OCHOBA yCTOHYMBOCTH OHocdepbl. OCHOBA pallMOHAILHOTO YIPaBICHHUS

IPUPOTHBIMU pECypCaMy U MX UCIIOJIb30BaHKe. JJOCTIKeHUs] OMOJIOTHH M OXpaHa MPUPOJIBI

B Tom uncie:

[Tpaktuueckoe 3anaTue Ne 7 «OTX0bI TPOU3BOJICTBA» 2/2
Tema 9.5. IIpodeccnoHaIbLHO OPMEHTHPOBAHHOE CO/lepKaHue (conepKaHue MPUKJIATHOTO MOTYJIsI) 2/2 OK-01, OK-02,
Bnusaane connaisHO- 310poBBE U €ro cocTapisitolue. OakTopsbl, MOJTOKUTEIBHO U OTPULATENBHO BIUSIOLINE HA OK-04, OK-07
9KOJIOTMYECKHX (PAKTOPOB Ha | opraHm3M desioBeka. [IpobiieMa TeXHOTEHHBIX BO3ICHCTBHI Ha 37I0POBBE YEIOBEKA IIK 1.4.
3J0pOBBLE YEJIOBEKA (97eKTpOMarHUTHBIE TIOJIsI, OBITOBAsI XMMUSs1, U30BITOYHBIEC ITYMbI, payanys 1 T.11.). AJanTanus

opraHu3Ma 4ernoBeka K pakropaMm okpyskaromeid cpepl. [IpuHmume popMupoBaHus

310poBbecOeperaromnero nopeAeHus. Gu3nueckas akTUBHOCTD U 310poBbe. brnoxumuueckue

ACIICKTHI pallMOHAJIBHOI'O MU TAHUA

B ToM uncie:

[Ipaktuueckoe 3ansitre Ne 8 «YMcTBeHHast paboTOCIIOCOOHOCThY 2/2
Pa3znen 10. Cenexuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHHU
Tewma 10.1. OcHoBHOe coiep:kaHNe YIeOHOT0 MaTepuaa 1/0 OK-01, OK-02,
Cenekmusi Kak HayKa u Cenekmus Kak HayKa U TIPOIECC. 3apOKIeHUE CEICKITUH B JoMecTHKaIus. Yuenne H. V. BaBunmosa OK-04, OK-07

nporecc

0 LIEHTPaxX MHOTOO0PAa3Hsl ¥ IPOUCXOKCHUS KYIbTYPHBIX pacTeHui. LleHTphl mponcxoxmeHus
JIOMAIIIHUX >XKUBOTHBIX. COPT, mopoja, mraMM. COBpEMEHHBIE METOABI CEIEKIIMU. MacCoBbIN 1
VHAWBHUIYAJTBHBIA OTOOPHI B CENIEKIINY PACTEHUH 1 )KMBOTHBIX. OTIeHKa 3KCTephepa.
BruskopoacTBeHHOE cKpeluBanue — MHOpuAMHT. Yncras uaus. CKpeluBaHUE YUCTHIX JTHHUM.
I'etreposuc, wim rubpuHas cuina. HepopcTBeHHOe ckpemuBanue — ayTopuauar. OtaanéHHas




rudpuan3anus u e€ ycrexu. VICKyCCTBEHHBIN MyTareHe3 ¥ MOJIyYeHUE MOUILIONA0B. JloCTmKeHusS
CEJICKIINY PACTEHMH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

B ToM umncie:

Jlexiusa No27 1/0
Tema 10.2. IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKAHME (CodepkaHNe MPHUKJIATHOI0 MOAYJIsI) 4/4 OK-01, OK-02,
buorexHomornn B KU3HU U OcCHOBHBIC HAIPABJICHUS COBPEMEHHON OMOTEXHOJIOTHH B TIPO(HECCHOHATBHON ACATEIIBHOCTH OK-04, OK-07
npodeccuu gyenoBeka. [IpaBuiia morcka u aHaimm3a OHO’KOJIOTHIECKOH HH(DOPMAIINK W3 Pa3IMIHBIX 1IK 1.4.
HCTOYHWKOB (Hay4Has M y4yeOHO-Hay4YHasl JUTEpaTypa, CpeACTBa MacCOBOH MH(POPMAIINH, CETh
WnTtepHer u apyrue)
B ToM uncie:
[IpakTiuaeckoe 3ausaTie Ne 9 «Keiicel Ha aHanu3 nHGOPMAINH O HAYYHBIX JOCTIDKEHUSIX B O0JIACTH 4/4
TeHETUYCCKUX TEXHOJIOTUH, KIIETOYHOW WH)KCHEPHH, TUIIEBbIX OMOTEXHOJIOT Ul
Pa3nen 11. Pemienne keiicoB B 00J1aCTH OMOTEXHOJIOTH A
Tema 11.1. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIep:KaHue (CopepsKaHie MPUKJIATHOTO MOTYJIsI) 4/4 OK-01, OK-02,
CouunanbHO-3THYECKUE OTHYECKHUE aCIEKThl Pa3BUTHUSI OMOTEXHOJIOIUH U MPUMEHEHHUE UX B )KU3HU YEJIOBEKA, TIOUCK U OK-04, OK-07
ACTIEKThI OMOTEXHOJIOTHIA aHanu3 MHGOPMALIUU U3 PA3TUYHBIX HCTOYHUKOB (Hay4Has U yuyeOHO-HaydHas TUTeparTypa, IIK 1.4.
CpeACTBa MaccoBOW MHpOpMaIyu, ceTb IHTEpHET U Ipyrue)
B ToM uncie:
[Ipaktnueckoe 3anatue Ne 10 Keiicol Ha aHanu3 nHPOpMau 00 STHYECKUX aclEeKTaxX Pa3BUTHUS 4/4
OMOTEXHOJIOTUH (110 MHHU-TPYIIIIAM).
IIpomekyTouHas arTecTanus B popme nuddepeHINPOBAHHOIO 3a4eTa 1
Bcero: 70




3. YCJIOBUSI PEAJIMBAIIAU OBIIIEOBPA3OBATEJBHOM JUCHUTIINHBI
3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

s peanu3zanuy 00pa3oBaTEIBHOrO Iporecca (BceX BHIIOB YU€OHOH AEATENIEHOCTH) T10
JTUCIUIUIMHE HUCIOJIB3YIOTCA  CIEAYIOUIME CHelHalbHble I[OMENICHHS, OCHAIllEHHbIE B
cootBercTBUU ¢ [Ipunoxenunem 3 OIIOII-IT:

- Kabuner «O061meo0pa30BaTebHBIX AUCIUILITIHH

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, JAOMYIICHHBIC K HCIOJIB30BAHUIO TPH
peanu3anuu oOpazoBatenbHbIX porpammbl CI1O Ha 6a3e OCHOBHOTO 00IIEro 00pa30BaHHMS:

1. buonorus: 10-i kmacc : 0a3zoBblii ypoBeHb : yueOHHK / B. B. Ilaceunuk, A. A.
Kawmenckuii, A. M. Pyouos [u ap.] ; non penakuueit B. B. Ilaceunuka: snexkrponnsiii // Jlaup :
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 kxmacc: 6a3oBbiii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyOuos [u ap.]. — 6-e uza., crep. — Mockaa : [Ipocsemenune, 2024. — 272
c. — ISBN 978-5-09-112165-0. — Texkcr : 3nexkTpoHHbIN // JIaHb : 371eKTpOHHO-OMOIMOTEeUHAs
cuctema. — URL: https://e.lanbook.com/book/409211 (nata ob6pamenus: 11.02.2026).

3. Aradonosa, 1. b. buonorus : 6a3oBblii ypoBeHs : yueOHUK / 1. b. AradonoBa, A. A.
Kamenckwii, B. . CuBorna3os. — 2-e u3j., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — Texkcrt : ameKkTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOIHOTEUHAs
cucrtema. — URL: https://e.lanbook.com/book/472913 (nata o6pamenus: 13.02.2026).

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1. Aracdonona, U. b. buosnorus : 6a30BbIil ypOBEHb : MIPAKTUKYM : yaeOHOE mmocolOue
/ Y. b. AradonoBa, B. 1. CuBormnazos. — 2-e u3., crep. — Mocksa : [IpocBemenue, 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).



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTpoiab M oOIEHKAa pacKpbIBAlOTCS YEpe3 pe3yJbTaThl,

YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble O0y4aroIMMUCS YMEHHs, HalpaBieHHble Ha (OpPMUpPOBaHHE OOUIMX U

poecCHOHANBHBIX KOMIIETEHIIUN

Pe3yabTarhbl 00yueHuUs1

Iloka3zaTenu olleHKH pe3yjabTaTra

O1eHo4YHOE MeponpusiTHe

IIP6 1. CchopmMupoBaHHOCTH 3HAHUI

0 MecTe M poilu  OUOJOTHH
B CHCTEME HayyHOTO  3HAHHS;
(GYHKIMOHATBHOM IPaMOTHOCTH

YeJIoBeKa JUIsl PEICHUs JKU3HECHHBIX
npobieM.

I1P6 2. CdhopMupoBaHHOCTH YMEHHS
pacKpbIBaTh coJiepKaHue
OCHOBOTIOJIArafOIINX OMOJIOTHYECKUX
TEPMHHOB ¥  TOHATHI:  KU3Hb,
KJIeTKa, TKaHb, OpraH, OpTaHU3M,
BHU/I, TIOMYJIALMSA, 3KOCHUCTEMA,
omorieHo3, Owocdepa; MeTabonu3m
(oOMeH BelecTB

U TIpeBpalIeHUE SHEPTUH ), TOMEOCTa3
(camoperymsiusi), OMocuHTE3 OenKa,
CTPYKTYpHasl OpraHU3alusl >KUBBIX

CHUCTEM, JTUCKPETHOCTb,
caMoperyJsuus,
CaMOBOCIIPOM3BEICHHE
(pempoaykuus), HacIeICTBEHHOCTb,
M3MEHYHMBOCTh, 3HEPro3aBUCHUMOCTD,
POCT W pa3BUTHE, YPOBHEBas
OpraHu3alys.

I1P6 3. ChopMUPOBaHHOCTH YMEHHSI
pacKpheIBaTh collepikaHue
OCHOBOTIOJIArafOIINX OMOJIOTHIECKUX
TEOpPUA W THUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTalMOHHOH,
SBOJTIOIIMOHHOM, MTPOUCXOXKIEHUS
JKU3HU U YeJIOBeKa.

[1P6 4. CopMupoBaHHOCTH YMEHHS
pacKpbIBaTh OCHOBOIIOJIAral0IINe
Ouosioruueckue 3aKOHBI u
3akoHoMepHoctd (. Mengens, T.
Moprana, H.M. Basunosa, 3.
T'exkens,

®. Mromepa, K. Bapa), rpaauisr ux
NPUMEHUMOCTH K KUBBIM CUCTEMaM.

[IP6 5. IlpmoOpereHue ombiTa
NPUMEHEHUS] OCHOBHBIX METOJIOB
HAYYHOTO TO3HAHUS, UCIIOJIb3YeMbIX
B OHMOJIOTHH: HAOJIOICHHSI

3HaeT MECTO W pOJIb OWOJIOTHH B

cucreme HAYYHOTO 3HAHMUS,
(yHKINOHATBHOM TPaMOTHOCTH
YeJI0BEKa st pemeHus
KU3HCHHBIX TIPOOJIeM.

PackpeiBaer COZIEp KaHUE
OCHOBOIIOJIAraroLINX
OMOJIOTUYECKUX  TEPMHHOB  H

MOHSATUM: >KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHI, ITOITYJISIIHS,
JKOCcHCTEeMa, OHMOIeHO3, Onocepa;
MeTabonmu3M (OOMEH BEIISCTB H
NpeBpalleHue SHEPTHH), TOMEOCTa3

(camoperymsims), OomocuHTE3
Oelika, CTPYKTypHash OpTraHU3aIUs
KHUBBIX CHCTEM, IHCKPETHOCTb,
CaMOpETYIISALHS,
CaMOBOCIIPOM3BE/ICHHE
(penpoxykits),
HACJIEeJICTBEHHOCTh, M3MEHYHBOCTD,
SHEPTro3aBUCHMOCTb,  POCT |

pa3BUTHE, YPOBHEBASI OpraHu3alus.

PackpriBaer coJiepyKaHue
OCHOBOIIOJIAraroIIuX
OHMOJIOTMUECKUX TEOPUH U THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM, ABOJIFOLIMOHHOM,
MIPOUCXOXKICHUS JKU3HHU "
YyeJI0BeKa.

PackppiBaeT  OCHOBOIIOJIATAIOIITIE
OMOJIOTHYCCKHE 3aKOHBI u

3akoHOMepHOocTH (I'. Menpgens, T.
Moprana, H.M. Basunosa, DO.
I'exkens, ®. Mromrepa, K. bapa),
TpaHULBl HMX TPUMEHUMOCTH K
JKUBBIM CHCTEMaM.

[IpuMeHsieT OCHOBHBIE  METOJIbI
Hay4HOI'O MO3HAHUSI,
HCTOJIb3yEMbIE B Ouosoruu:

Ha6J'II-O,Z[eHI/I}I 1 OIIMCAaHHA XHUBBIX
CHUCTCM, IMPOLCCCOB U ﬂBHeHHﬁ;
opraHusanuu n IIPOBEACHUA
OHOJIOrHYECKOI0 OKCIICPUMCHTA,

3anoHeHne TaOIUTIIBI

TecT o Teme: «XUMUYECKUN
COCTaB KIETKM»
IIpencraBnenue pe3ynbTaToB
npakTH4eckoi padotsl Nel-10
[MucemennsIit omnpoc Ne 1-5
Tect no Teme: «buonorudyecku
Ba)KHBIC XUMUYECCKHUE
COCTMHCHHS

Tect o Teme: «CTpyKTypHO-
(hyHKIIMOHATPHAS
OpraHu3alus KICTOK»

Tect mo Teme: «OOMeH
BEIIECTB

Y TIpeBpalleHue SHEPTUU

B KJICTKE»

Tect no Teme: «buocunTes
Ockay

Ornenka koHcriekra Ne 1-2
Tect no Teme: «Ku3HEHHBIII
UK KJIETKIDY

Tect no Teme: «Dopmbl
Pa3MHOKEHHUSI OPTaHU3MOBY»
Tect o Teme:
«HIUBUIyabHOE pPa3BUTHE
OpTaHU3MOB)

Tect no Teme:
«3aKOHOMEPHOCTH
U3MEHYHUBOCTH

Tect no Teme:
«MUKpO3BOIFOIIHSL.
Maxkpo3BoITIOIHs»
I'pynmosas paboroii ¢
MOCIIEAYIOIEH YCTHOU
Mpe3eHTalUEeN U 3alUTOU
VYerasiit onpoc Ne 1




A OIHWCAaHHWS  JKUBBIX  CHCTEM,
MIPOIIECCOB M SIBJICHH; OpTaHU3aIliN

U TIPOBECACHUS  OHMOJOTHYECKOTO
JKCIEPUMEHTA, BBIJIBUKCHHS
TUTIOTE3, BBISBICHHUS 3aBUCHMOCTH
MEXIy MCCIEyeMbIMH BeTMINHAMH,
00BsACHCHHS MOJTyYCHHBIX
pe3ynbTaToOB

U (GOpMyIHpOBaHHS BBIBOIOB C
HCIIOJIB30BAHUEM HAYUYHBIX ITOHATUH,
TEOPUM U 3aKOHOB.

I1P6 6. CchopmupoBaHHOCTD YMEHUS
BBIICTIATh CYIICCTBEHHBIC TPU3HAKH

BHPYCOB, KJIETOK TIPOKAPHUOT W
SYKapHOT; OJTHOKJIETOYHBIX "
MHOTOKJIETOYHBIX OpraHu3MOB,

BHUJIOB, OMOT€OIIEHO30B U IKOCUCTEM;
OCOOCHHOCTH TIPOIIECCOB  OOMeHa
BCHICCTB U IMPEBpPALICHUA SHCPIruu B

KIIETKE, (doTocunTe3a,
TUTACTHYECKOTO W JHEPreTHYECKOTO
obMeHa, XEMOCHHTE3a, MHTO3a,

Mel03a, OIIOJOTBOPEHHUS, Pa3BUTHUS
U PasMHOXEHUs, MHIUBHIYAIBHOTO
pa3BuUTHSl OpraHu3Ma (OHTOTEHE3a),

00pBOBI 3a CyLIECTBOBaHUE,
€CTECTBCHHOTO otbopa,
BHAJI000pa30oBaHUS,

NPUCTIOCOOJICHHOCTH OPraHu3MOB K
cpene oburanws, BITUSTHUS
KOMITOHEHTOB IKOCHCTEM,
AQHTPOIIOTCHHBIX M3MEHEHUI

B 9KOCHCTEMaX CBOECH MECTHOCTH,
KpYroBopoTa BEILIECTB u
TIpeBpalleHne YHepTun B buocdepe.

I1P6 7. ChopMUPOBaHHOCTH YMEHHSI
NPUMEHSTh TTOJyYeHHbIC 3HAHUS IS

0OBSICHEHUS OHMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, JIJISl TIPUHSTHSI
MPaKTUYECKUX peneHui B

MTOBCETHEBHOM KU3HU

C LeJIbI0 oOecrieyeHus 0€30MacHOCTH
CBOETO  3JI0POBBSI W 3J0POBBS
OKPYKaIIIUX JIFOJIeH, COOII0CHHS
3JI0pOBOTO 00pa3a JKH3HH, HOPM
T'paMOTHOTO IIOBECACHUA B
OKpY>Kalolled MNpUPOAHOH  Cpene;
MMOHUMaHUE HEOOXOAMMOCTH
HMCTIOJIb30BaHHUS JOCTHIKEHUN
COBpPEMEHHOU Oounonoruu u
OMOTEXHOJIOTUN NIl PAIlOHAIEHOTO
MIPUPOIONIONIH30BAHUS.

[1P6 8. CopMupoBaHHOCTH YMEHHS
pemath  OMONOTMYECKHE  3a]auy,

BBIIBMOKCHHS THIIOTC3, BBIABIICHHA

3aBUCHMOCTH MEXITy
HCCIICTyeMBIMU BEJIMYHUHAMH,
00BsICHCHHS MOJTyYCHHBIX
pe3ynbTatoB U (OpMYITHPOBAHUS
BEIBOJIOB  C WCTIOJTb30BaHUEM
Hay4HbIX IIOHATHM, TEOpUM U
3aKOHOB.

Brigenser CYIIIECTBCHHBIC
MIPU3HAKU BUPYCOB, KIIETOK
MIPOKApHOT u 3YKapHUOT;
OJTHOKJIETOYHBIX "
MHOTOKJIETOYHBIX OpTraHU3MOB,
BHUJIOB, OHOreoLEeHO30B Hu
JKOCHUCTEM; 0COOEHHOCTH
MPOLIECCOB OOMEHAa BEILIECTB MU

NIPEBPAILICHUST DHEPIUU B KIIETKE,
(doTocuHTE3a, TMIACTUYECKOTO W
SHEPreTHYECKOTO oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUTOJIOTBOPEHHS,  Pa3BUTUS U
Pa3MHOXCHUS, HHAWBUIYaTbHOTO
pa3BUTHs OpraHu3ma (OHTOTEHE3a),
00pBOBI 3a CYIIIECTBOBaHHUE,
€CTECTBEHHOTO otOopa,
BUJI000pa3oBaHuUs,
MPUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpene obuTaHus, BIIMSTHUS
KOMIIOHEHTOB 9KOCHUCTEM,
AHTPOIIOT'CHHBIX W3MEHEHHI B
IKOCHCTEMaX CBOEH MECTHOCTH,
KpyroBopora BEILIECTB u
MpeBpalieHne SHEPrUU B
ouocdepe.

[IpumeHnsier TONyYEHHBIC 3HAHUS
JUIS  OOBIACHEHUS OHOJIOTUYECKHUX
MPOILIECCOB W SBIEHUH, IS
MIPUHSATHS TMPAKTHYECKUX PEIIeHUH
B IIOBCEIHEBHON >XHU3HU C IIEJIBIO
obecnieyeHnst 0€30IMaCHOCTH CBOETO
3JI0POBBS u 3II0POBBS
OKPYKaIOIINX JIFOJIEH, COOTFOICHIIS
3I0poBOro 00Opasza >KH3HU, HOPM

rPaMOTHOTO MTOBEICHHS B
OKpYy>Karollleld MOpUpPOIHON Cpeje;
HOHUMAET HEe00XO0IMMOCTh
HCIOJB30BaHUS JIOCTUKCHUM
COBpPEMEHHOU ouosoruu u
OHMOTEXHOJIOTHI TSt
PaIMOHAIBHOTO
MIPUPOIOTIOIH30BAHHS.

Pemaer Ouomornyeckue 3ajaud,
COCTaBIISICT TCHOTHITHYCCKHE
CXCMbl CKpCIIMBaHUA JIA pPa3HbIX




COCTaBJIATh T'CHOTHUIIMYCCKUEC CXCMBI

TUIIOB HACJCAOBAHUA MPHU3HAKOB Y

CKpPEIIUBAHUS OpPraHN3MOB, COCTABISIET CXEMBI
JUI pa3sHBIX THIIOB HAacJleJOBaHUs | EpeHOCa BEIIECTB W OSHEPIHU B
MPU3HAKOB y OpPraHu3MoOB, | SKocucTemMax  (Lemd  NUTaHus,
COCTaBJIATh CXEMBI HepeHoca | MHUIIEBHIE CETH).

BEIIECTB M DHEPIHH B HKOCHCTEMax

(uenu nMuTaHUs, MUIIECBBIC CETH). Kputnuecku OLICHUBAET
ITP6 9. CdopMupoBaHHOCTH YMEHHI | MH(POPMALHIO OHMOJIOTHUECKOTO
KPUTHYECKH OLICHUBATH | COJCPIKAHM, BKJTFOYAOLIYTO
UHPOPMALIUIO OHMOJIOTHYECKOTO | TICEBJOHAYYHEIC 3HAHUS u3
coJepKaHus, BKJIFOUAIOIIYIO | Pa3IMYHBIX MCTOYHHKOB (CpeacTBa
IICEBIOHAYYHbIE 3HAHUSA U3 | MaccoBOM HMH(OpMaNWH, HaydHO-
Pa3MMYHBIX HCTOYHHMKOB (CPEACTBA | TOIyJSpHBIC MaTepHuabl);
MaccoBoid HH(GOpPMAlWW, HAYYHO- | HHTEPIPETUPYET THYECKHE
HOMYJISIPHBIE Marepuabl); | aCIeKTHI COBPEMEHHBIX
HUHTEPIPETHPOBATH ITHYECKHE | MCCIIeIOBAaHUN B Ouonoruw,
ACTICKTEHI COBpPEMEHHBIX | MEIUIIMHE, OMOTEXHOJIOTHUH;
UCCIIeTIOBaHUI B Ouonoruy, | paccMaTpuBaeT rIo0anbHbIC
MeIUIIHE, OMOTEXHOJIOTHH; | SKOJIOTUIECKHE pOoOIIeMBI
paccMaTpuBaTh rio0abHBIE | COBPEMEHHOCTH, (OPMHPYET IO
3KOJIOTMYECKUE npoOJIeMbl | OTHOIIEHUI0O K HHUM COOCTBEHHYIO

COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOILICHHI0O K HUM COOCTBEHHYIO

TO3UIIHIO.

TIO3HIIUIO. Co3pmaet COOCTBEHHEIC
I1P6 10. CdopmupoBaHHOCTH | MMCHMEHHBIE W YCTHBIE COOOIIEHUS
YMEHHI CcO3[aBaTh COOCTBEHHBIE | Ha OCHOBE OHMOIOTHYEeCKOH
IMUCbMCHHBIC W YCTHBIC COO6H1€HI/IH I/IH(bOpMa]_[I/II/I u3 HECKOJIbKHUX
Ha OCHOBE OHMOJIOTUYECKOW | ICTOYHMKOB, TPAMOTHO HCIIONB3YET
uHpopMauH u3 HECKOJIBKUX | MOHSATHHHBIN anmapar OUOJIOTHH.
HCTOYHHKOB, Tr'paMOTHO

HCIIOJIB30BaTh MOHATUNHBIN anmapar
Ouosiorun

IlepeueHp OLIEHOYHBIX MEPOIPHUATHI, MOMIEKANIMX OLEHKE B paMKaxX TEKYLIEro
KOHTPOJISI M IPOMEXKYTOYHOM aTTeCTallMd, M KOMILIEKT KOHTPOJIBbHO-OLIEHOYHBIX CPENCTB
npuseneH B [Ipunoxenunsx 1,2 k paboueil nporpamme yueOHOW JTUCIUIINHBI
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