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Pabouas mporpamMma paspaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- @enepanbHOTO rOCYIApPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPEJHEro ooumero odpasoBaHus,
yTBEpKJICHHOTO TprkazoM MwuHOoOpHayku Poccum ot 17 mas 2012 Ne 413 (3apeructpupoBaHHOTO
MunuctepctBoM octunnu Poccuiickoit @enepanuu 7 utons 2012, peructpanuonssiii Ne 24480);

- @enepallbHOTO TOCYAAPCTBEHHOrO0 OOPa30BATENBLHOTO CTaHAapTa CpeaHEro MnpodeccruoHaIbHOTO
obpazoBanus no cnenuanbHocT 15.02.19 CBapouHOe MPOU3BOACTBO CPEeHETO MPO(PECCHOHATBHOTO
oOpasoBanus, yrBepkaeHHoro [Ipukazom MunucrepctBa npocsenienus Poccun ot 20.11.2023 N 907
(3apeructpupoBano B Munucrepctse roctuuu Poccun 29.12.2023 N 76769);

C YUEeTOM:

- OenepanbHON 00pa30BaTEIbHOM MHPOrpaMMBbl CpelHEro obmero oOpa3oBaHUS, YTBEPKIACHHON
IIpukazom MunucrepcrBa mnpocsewieHuss Poccuiickoit @enepauuu ot 18.05.2023 Ne 371
(3apeructpupoBaHHOTO0 MuHuKcTepcTBOM IocTunMKM Poccmiickoit ®Pepepanun 12 wmrons 2023,
peructparoHHbii Ne 74228);

- [puMepHONl paboueil mnporpammbl 0O0IIe00pa3oBaTeIbHOW AUCHMILIUHBL «buonorus» ans
npodeccnoHabHBIX 00pa30BaTENbHBIX OpPraHM3AIMKA, OJ00peHHOW 3acemanueMm llemarormdeckoro
cosera ®I'BOY AI10 UPIIO, nporokon Ne 6 ot «18» anpens 2025.
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1. OBIIASI XAPAKTEPUCTHUKA OBIIEOBPA3OBATEJBbHOM TUCITATLIMHBI
OY /.08 BUOJIOI'UA

1.1. Heap u MecTO IMCUMILJIMHBI B CTPYKTYpe o0pa3oBaTteiabHoii nporpammsel CIIO

Huctummuaa OV J1.08 buonorus Bxoaut B obOmieoOpaszoBarenbHbiii mukia I[IIICC3  kak
o0s13aTeNbHas JUCIMILIMHA.

Oo6meoOpazoBarenbHas auciumuimHa OVYJ[.08 buosnorus sBisercs 00s3aTeIbHON YacThIO
0011e00pa3oBaTenbHOr0 IUKIA 00pa3oBareabHOH Tporpammbl B cooTBeTcTBUH ¢ @I'OC CIIO mo
crneuuranbHocTu 15.02.19 CBapoyHoe Npou3BOICTBO

Hens mucturuinabl  «OYJ[.08 buonorus»: oBiajgeHue o00y4arOIIMMUCA 3HAHUAMU O
CTPYKTYPHO-()YHKITMOHAIPHOM OpraHM3aIliy JKUBBIX CHCTEM Pa3HOI'0 paHra M MPUOOPETEHUE YMEHHI
WCIIOJIb30BaTh ATH 3HAHUSA JJIs TPAMOTHBIX JCHCTBHUI B OTHONICHHH OOBEKTOB JKUBOW MPHUPOABI U
peIIeHUs Pa3IMYHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTrxkeHne ey U3ydeHus TUCIUILINHBL «bruosiorus» Ha 6a30BOM ypOBHE 00ECIeUMBACTCS
pEIICHUEM CIICTYIONINX 3aa4:

— OCBOCHHE O00yYaIONIMMHUCS CUCTEMBI 3HAHHIA O OMOJIOTUYECKUX TCOPHSIX, YICHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIYXKAIIMX OCHOBOH 1 (pOpMUPOBAHUS TIPEICTABICHUNA O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJaX HAay4yHOrO MO3HAHUS, CTPOCHHH, MHOTOOOpa3HH U
OCOOCHHOCTSIX JKMBBIX CHCTEM pAa3HOIO YPOBHS OpraHW3allid, BBIIAIOMIUXCS OTKPBITHAX U
COBPEMEHHBIX HCCJICIOBAHUAX B OMOJIOTHH;

— QopmupoBanue y 0O0ydaromuxcs IO3HABATEIIBHBIX, HWHTEIUICKTYAIBHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B MpoIlecce aHAIN3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISIA0B, UACH U
MOJIXOJIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

— CTaHOBJICHHE y 00YJarOIMXCsl 00MIeH KyabTyphl, (DYHKIIMOHATLHOW IPAMOTHOCTH, Pa3BUTHE
YMEHUU OOBSCHATH M OLICHUBATH SIBJICHHUS OKPYXKAIOIIETO MHUpa XUBOW NPUPOABI Ha OCHOBAHUU
3HAHUU U OIBITA, MOJYUYEHHBIX IPU U3YYEHUU OHOJIOTHH;

— QopmupoBanue y o0O0y4arommxcs yMEHUW WILIIOCTPUPOBATh 3HAUYCHUE OMOJOTHYCCKUX
3HaHUH B MPAKTHYECKON I€ATEIbHOCTU YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI
1 arpoOMOTEXHOJIOTUH;

— BOCIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEJIOBEKOM JKHBOW MPHUPOJIBI,
HE00XOIUMOCTH OEpe’KHOTO OTHOIICHHS K HeH, COONIOACHMS ITUYECKUX HOPM TpHU MPOBEACHUU
OMOJIOTHYECKUX HCCICIOBAHNM;

— OCO3HaHHWE IICHHOCTH OHMOJOTMYECKHX 3HAHWUW JUIsl TIOBBIIICHHS] YPOBHSI JIKOJIOTUYECKOM
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

— TpUMEHEHUE MPUOOPETEHHBIX 3HAHMM W YMEHHUM B TIOBCEIHEBHOM >KWU3HHM JUISI OIEHKH
MOCJIE/ICTBHI CBOEH JEATEIHLHOCTH MO OTHOIICHHUIO K OKPYXAIOIeH cpeie, COOCTBEHHOMY 37I0pOBBIO,
000CHOBaHUE U cOOII0IeHNE Mep TPODUTAKTUKY 3a00JI€BaHUH.

1.2. Ilnanupyemble pe3yibTaThl 0CBOCHUS JHUCIUTIIMHbI

[Tnanupyemble pe3yabTaThl OCBOEHHs 00IIe00pa30BaTeNbHON TUCHMIUIMHBI OMPEIENsSIOTCS B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHOBe ®I'OC COO. Ocoboe 3HaYeHHE AMCLUUIUINHA UMEET MpHU
dhopmupoBannn u pazsutuu OK u [TK.

B pesynbrare ocBOGHUS AUCHUILTUHBI 00YYAIOLIHICS JOKEH:



Tabmmna 3anonusiercs B coorBerctBur ¢ POIT COO ¢ yyerom npuMepHOi paboueii mporpaMmoii 00111eo0pa3oBaTeIbHON JUCIUTUIIAHBI

Koa u HamMeHOBaHHe

Ilnanupyemble pe3yJbTAThl 0CBOCHHUS AU CHMIIHHBI

OPMHPYEMBIX
(bopmupy N O0mue JAucnunanHapHsie
KOMMeTeHIH i
OK 01. Brioupats JlmaHOCTHBIE pe3ynbTaThl JMODKHBI oOTpaxarh B dYactd: | [IP6 1. CdopMupoBaHHOCTP 3HAHMH O MeCTe€ W PONH OHOJOTHH

CHOCOOBI pelIeHUsI
3a1a4
podeCCHOHATEHOM
JIeSITEITbHOCTH
IIPUMCHUTCIILHO

K Pa3IUYHBIM
KOHTEKCTaM

TPYZOBOTO BOCIIUTAHHSL:
- TOTOBHOCTb K TpYAY,
TpyHOII00HeE;

- TOTOBHOCTh K AaKTHBHOW JEATEIBHOCTH TEXHOJIOTMYECKON
U COIMAJIbHOM HANpaBIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATD,

OCO3HAaHMUEC IICHHOCTU MACTCPCTBA,

IUTAHAPOBAaTh W CaMOCTOATEIHHO  BBHIMONHATH  TaKyIO
JIeSITENIbHOCTE;
- MHTEpPeC K pasiuuHbiM cdepaM mpodeccuoHaIbHON

JICSATSIILHOCTH.

MeranpeaMeTHbIE pe3yabTaThl TOKHBI OTPAXKATh:

OBnaneHne yHHBEPCAILHBIMA YY€OHBIMH ITO3HABATEIHHBIMA
NECUCTBUSIMHU:

a) 0a30BBIC JTOTUICCKUE NCHCTBHS:

- CcaMOCTOSITENIbHO  (POpPMYIHpOBAaTH U
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;
- YCTaHABJIMBaTh CYIIECTBEHHBIN MPU3HAK MM OCHOBAaHUS JIJIS
CpaBHEHUs, Ki1accu(puKanuy 1 0000IIeHNS;

- OTIPECIIATH 1SN ICATENBHOCTH, 33J[aBaTh IapaMeTPhbl

U KPUTEPHH UX JTOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHS

B PacCMaTPHUBAEMBIX SIBJICHUSX;
- BHOCHTb KOPPEKTHBBI B
COOTBETCTBHE  PE3YJIbTATOB
MOCIIEICTBUN IEATEIhHOCTH;

0) 6a30BbBIE HUCCIICIOBATEIILCKUE JACHCTBUS:

- BJIaJIETh HABBIKAMH YI€OHO-UCCIIEA0BATEIHCKON

Y TIPOCKTHOM JIeATEIHHOCTH, HABBIKAMH Pa3pelIeHHs TPOOIIeM;
- BBISIBJISITHh IPUUHUHHO-CIICICTBCHHBIE CBSI3U

U aKTyaJu3upOBaTh 3a/1a4y, BBIABUIATh THIIOTE3Y

ee pelIeHUs, HaXOUTh apryMEHTHI IS J0Ka3aTeIbCTBa CBOUX
YTBEPXKICHUH, 33/1aBaTh IapaMETPhl U KPUTEPUU PEIICHUS;

- aHaJIM3UPOBaTh IIOJYYCHHBIE B XOJI¢ PELICHUS 3aJa4uu
pe3yibTaThl, KPUTHYECKH OIICHUBAaTh MX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

aKTyalIn3upOoBaTh

JACATCIIBHOCTD, OLICHHUBATH
OCIIAM, OLCHMBATH PUCKH

B CHCTEME HAy4YHOTO 3HaHUs;, (YHKIMOHAIBbHOW TI'PaMOTHOCTH YEJIOBEKa
JUTSL pELICHUsS! )KU3HEHHBIX IPOOIeM.

[IP6 2. CdopMupoBaHHOCTF YMEHHS  PacKpbIBaTh  COZACpIKaHHE
OCHOBOIOJIAralOIINX OHOJOTMYECKHX TEPMUHOB M TIOHATHUM: JKU3Hb,
KJIETKa, TKaHb, OPraH, OPraHu3M, BUJ, TOMYJIALUS, IKOCUCTEMa, OUOLIEHO3,
ounocdepa; merabonmn3m (0OMEH BEIIECTB

Y TIpeBpalleHue SHEPriH), TOMEOCTa3 (CaMOperyJsius), OHOCHHTE3 Oelnka,
CTPYKTYpHas Oopranvsanus )XUBbBIX CUCTEM, DTUCKPETHOCTL, CAMOPLETYJIALUA,
caMmoBoOCIIpou3BeieHHEe (PENPOTyKIINs), HACIEACTBEHHOCTh, U3MEHYHBOCTb,
9HEPro3aBHUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aLus.

[MP6 3. CdopMupoBaHHOCTF YMEHHS  PacKphIBaTh  COZICpKAHHE
OCHOBOTIOJIATAlOIINX OWOJIOTHYECKHX TEOPHUH W THUIOTE3: KIETOYHOM,
XPOMOCOMHOW, MYTAallHOHHOM, HBOJIFOIIMOHHOM, NMPOUCXOXKICHUS XKU3HU U
YeJIOBEKa.

[MP6 4. CdopMupOBaHHOCTh YMEHHSI PACKpPHIBATH OCHOBOIIOJATAIOIINE
Ononornueckue 3akoHbl u 3akoHomepHocTH (I'. Mennens, T. Moprana,
H.. Bauiona, 2. T'exkens,
®. Mromiepa, K. bapa), rpaHuIsl uX MPUMEHUMOCTH K )KMBBIM CHCTEMaM.
I1P6 5. IIprobpeTeHue onpITa MPUMEHEHUS! OCHOBHBIX METOJIOB HAYYHOTO
MTO3HAHUS, UCTIOJIb3YEMbIX B OHOJIOIUN: HAOJIIOACHUS

U ONMCAaHWS >KUBBIX CHCTEM, IPOLECCOB M SIBICHH; OpraHu3alud |

IIPOBCACHUA OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABMKCHHA THUIIOTES,
BBIABJICHUA 3aBUCUMOCTHU MCXKAY HCCICAYEMbIMU BCJIIMYMHAMH,
0OBSICHEHHS MOJTYYCHHBIX PE3YyJIbTAaTOB

n (GOpMyTUPOBaHUS BBIBOJAOB C WCIOJIB30BAHMEM HAYYHBIX ITOHITHH,
TEOPUM U 3aKOHOB.

[1P6 6. ChopMupOBaHHOCTb YMEHHS BBIACHSATH CYIIECTBEHHBIC MPU3HAKH
BHPYCOB, KJETOK MPOKapUOT M  JYKApHOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIIEHO30B M OKOCHCTEM;
0CcOOEHHOCTH MpOLECCOB OOMEHa BELIECTB M NPEBPALICHUS SHEPTUU B

KJIETKe, (OTOCHHTE3a, IUIACTHYECKOIO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OIUIOAOTBOPEHMS,  Pa3BUTHUI U
Pa3MHOXXEHHUS, WHAMBHIYaJbHOTO pa3BUTHS OpraHu3Ma (OHTOTeHe3a),

00pbOBl 32 CYNISCTBOBAHUE, ECTECTBEHHOrO O0TOOpa, BHII000pa3oBaHUsl,




pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI C YYETOM aHaJIM3a
UMCIOIIUXCS] MATEPUATTLHBIX U HEMATEPHATBHBIX PECYPCOB;

-- YMETh TIEPEHOCUTH 3HAHUSI B TO3HABATEIILHYIO

U TIPAaKTUYECKYI0 00JaCTH KU3HEICATEIILHOCTH;

- yMeTh HWHTETPUPOBATh 3HAHUS M3 Pa3HBIX NPEAMETHBIX
obnacrei;

- BBIBUTATh HOBBIC UJICH, IPE/IaraTh OPUTMHAILHBIC TI0XO0/IbI
U pelICHHUS

MPUCIOCOONIEHHOCTH ~ OPraHU3MOB K
KOMIIOHEHTOB 9KOCHUCTEM,
B DKOCHCTEMaX CBOEH MECTHOCTH,
KpYrOoBOpOTa BEILIECTB M MpeBpalleHne SHeprun B Ouocdepe.

I1P6 7. ChopMHpOBaHHOCTh YMEHHS NMPUMEHATDH MONydYeHHBIE 3HAHUS IS
00BbsiICHEHHs OHOJOIMYECKUX MPOLECCOB M SIBICHUM, U MPUHATHA
MPAKTUYECKUX PELICHUH B TOBCEAHEBHOW KU3HU

Cc uenpto obecneueHuss O€30MACHOCTH CBOETO 3J0POBBS W 30POBbSA
OKPY)KaIOIIUX JIIONIeH, COONIONEHUsT 3I0pOBOTO 00pa3a J>KW3HU, HOPM
IPaMOTHOTO TOBEJEHHS B OKPYXAroOIIeH MPUPOAHONW cpejie; NOHUMAaHHUe
HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHIKCHHUN COBPEMEHHOW OWOJIOTUU U
OMOTEXHOJIOTHH IS PALlOHAJIBHOTO IPUPOJOIIOIb30BAHMS.

I[IP6 8. CdopMHpOBaHHOCTH yYMEHHS peEUIaTh OHWOJOTHUYECKUE 3a/lauM,
COCTABIISITh TCHOTHITUIECKUE CXEMBI CKPEILIMBAHUS

IUIS Pa3HBIX TUIIOB HACJECOOBAaHUS MPHU3HAKOB Y OPraHW3MOB, COCTABIIATH
CXEMBl INIEPEHOCA BEIIECTB M HJHEPrUM B IJKOCHCTeMax (LEMH HUTAHMS,
MIUIIEBBIC CETH).

I1P6 9. ChopmupoBaHHOCTH YMEHHI KPUTUYECKH OLIEHUBATH HH(POPMAIHIO
OMOJIOTMYECKOr0 COAEPIKAHMS, BKIIOYAIOIIYIO NICEBIOHAYYHbIE 3HAHUS U3
pPa3NUYHBIX HMCTOYHHMKOB (CpEACTBAa MaccoBOW HH(popMaIwu, Hay4dHO-
NOMYJISIpHBIE  MaTepuallbl); HHTEPIPETHPOBATh STHUYECKHE  ACIEKTHI
COBPEMEHHBIX HCCJIEIOBaHUM B OWOJOrMM, MEIULIUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh INIOOAIBHBIE KOJIOTMYECKUE MPOOJIEMBl COBPEMEHHOCTH,
(hopMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO ITO3UIIHIO.

[IP6 10. CdopmMupoBaHHOCTH YMEHUH CO37aBaTh COOCTBEHHBIE
MUCbMEHHBIE W YCTHbIE COOOILEHHS Ha OCHOBE OHOJIOTMYECKOil
UHQOpPMalMK W3 HECKOJIbKUX HWCTOYHHKOB, TPaMOTHO HCIOJIL30BATh
NOHSTHHHBIN anmapaT OUOJIOTHH

cpene  oburaHwus,
AHTPOTIOTCHHBIX

BIIVISIHUS
H3MEHEHUN

OK 02. Ucnons3oBaTh
COBpPEMEHHbBIE
CpeJICTBa ITOUCKa,
aHanu3a u
MHTEPIPETALNH
uHQOpMaIH |
UHQOPMaIIOHHEIC
TEXHOJIOTHH JJIS
BBITIOJTHEHHUS 33/1a4
npodecCHOHATBEHOM
JeSITeIbHOCTH

JIMyHOCTHBIE pE3yJbTaThl  JOJKHBI
LEHHOCTH HayYHOTO IIO3HAHUS:
-c(hOpMHUPOBAHHOCTh ~ MHPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHA HAyKH W OOIIECTBEHHOM
NPaKTUKH, OCHOBaHHOT'O Ha najore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO MecTa
B TIOJIUKYJIETYPHOM MUpE.

MertamnpenMeTHble pe3yabTaThl JOJKHBI OTPaKaTh:

OBnazeHrne yHUBEPCAIBHBIMH YYE€OHBIMHM I103HABATEILHBIMHU
NEUCTBUSIMHU:

B) pabota c nHpOpMaIHEH:

OTpaxaTb B  YacCTH:

I1P6 1. ChopMupoBaHHOCTH 3HAHUH O MECTE U PO OHOJIOTUH

B CHCTEME HAy4YHOTO 3HaHUs;, (YHKIMOHAIBbHOW TI'PaMOTHOCTH YeJIOBEKa
JUTSL pEUICHUSI )KU3HEHHBIX TIPOOIIEeM.

[1P6 7. ChopMupoBaHHOCTE YMEHHS NMPUMEHSTH MOJTy4YEHHbIE 3HAHUS IS
00bsiIcCHEeHHS OHOJOrMYEeCKUX TMPOLECCOB M SBJICHHH, Ui NPUHSATHA
MPAKTUYECKHUX PEIIECHUI B IOBCEAHEBHOM KU3HU

C menplo obecriedyeHHs OE30MacCHOCTH CBOEro 3J0POBbS M 3I0POBBS
OKpY’KalolluxX JoAeH, coOroAeHus] 3A0pOBOro o0pasza XHU3HH, HOPM
IrPaMOTHOTO TOBEJIEHHS B OKPYXAaloLlel NPUPOAHOW cpejae; MOHUMAaHHUE
HEOOXOAMMOCTH HCIIOIB30BAHUS TOCTI)KCHUN COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTHH U151 PAaIOHAJILHOTO PHPOJOTIOIb30BAHMSL.




- BJIA/IETh HaBBIKAMH MOJTyYEHUs nHpOpMaLUH
U3 UCTOUYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILECTBIISATh
TIOUCK, aHanus3, CHUCTEMaTU3aIUIO
W HMHTEepIpeTanuio MHQOpMalMu pa3InyHBIX BUAOB U (OpPM
IPEICTABICHUS;

- OILICHUBAaTh JIOCTOBEPHOCTH, JIETUTUMHOCTH HH(pOpMaLuHy,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM

co3/1aBaTh COOCTBEHHBIE
OCHOBE OHOJIOTHYECKOU
TPaMOTHO HCIIOb30BaTh

[MP6  10. CdopmMHpOBaHHOCTH  YMEHHWI
[IUCBMEHHBIE U YCTHbIE COOOIIEHHA Ha
nHPOPMALIMM W3 HECKONBKUX HCTOYHUKOB,
MOHATUIHBIN anmapat OUoJIorun

OK 04. DddexruBHO
B3aNMOJEHCTBOBATh U

JIMyHOCTHEIC pe3yabTaThl JAOJDKHBI OTpaXaTb B  YaCTHU:
ICHHOCTHU HAYYHOI'O IMO3HAHHWA: OCO3HAHUE LHEHHOCTU HaquOﬁ

I1P6 5. IIpnobpeTeHue omnpITa MPUMEHEHUS! OCHOBHBIX METOJOB HAYYHOTO
[IO3HAHUS, MCIIOIb3yEMbIX B OMOJIOrUM: HAOMIOAEHUS U ONUCAHUS JKUBBIX

paboTtaTh B | IEATENBHOCTH, TOTOBHOCTb OCYIIECTBIATh IPOCKTHYKO H | CUCTEM, IPOLIECCOB W  SABIEHWI; OpPraHM3allid W  INPOBEICHUS
KOJUIEKTUBE U | UCCIIEIOBATENBCKYIO JICATENIBHOCTh WHAMBUAYAJILHO W B | OMOJOTMYECKOrO OSKCHEPHUMEHTa, BBIABIDKCHHS THUIIOTE3, BBISIBICHUS
KOMaH/Ie rpymme. 3aBUCUMOCTH ~ MEXAYy  HUCCICAyeMbIMH  BEIMYUMHAMH,  OOBSICHEHHS

MertanpeaMeTHbIE pe3yIbTaThI TOJKHBI OTPAKATh: MIOJIyYEHHBIX PE3yJIbTaTOB

OBnanenue YHUBEPCAIBHBIMU KOMMYHHKATUBHBIMH | 1 (DOpPMYJIMPOBaHUsI BHIBOJOB C HCIOJNB30BAaHHEM HAay4YHBIX TOHSTHH,

NECUCTBUSIMHU: TEOpUH 1 3aKOHOB

0) coBMeCTHAS IeATSIHHOCTD:

- IOHUMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAHIHON

Y MHIWBHUIYAIbHOU paOOTHI;

- MIPUHAMATh LENH COBMECTHOM JESATENBHOCTH,

OpraHHU30BbIBaTh U KOOPAHHHUPOBATH AEHCTBUS

I10 €€ JOCTYXKEHHUIO: COCTABIIATh IUIAH IEHCTBUN, pacipeensTh

POJM C y4eTOM MHEHHH YYacCTHHKOB OOCYXIAaThb PE3yJbTaThl

COBMECTHOH pabOTHI
OK 07. JlmuHOCTHBIE pe3yJbTaThl JOJDKHBI oTpaxkarh B dYactu: | [IPO 5. [lpuoOpereHue onbiTa MPUMEHEHUS] OCHOBHBIX METOJOB HAYYHOTO
CopeiicTBOBaThH JKOJIOTUYECKOTO BOCIIUTAHMSL: MIO3HAHMUSI, UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOICHHSI
COXPAHEHUIO - c(hopMUPOBAHHOCTH IKOJIOTMYECKOM KYyJbTYpbl, IOHUMAHHE | U ONHCAHUS J>KUBBIX CHCTEM, INPOLIECCOB W SIBJICHUI;, OpraHu3alud u
OKPY>KaIOILEH Cpeapl, BJIMSIHUS COLMATIBHO-KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE | MPOBEACHHUS OMOJOrMYECKOTO OKCIEPUMEHTA, BBIIBMIKCHUS THIIOTE3,
pecypcocOepeKeHro, | IPUPOIHON BBISIBJICHUS ~ 3aBUCUMOCTH  MEXIY  MCCIENYyEMbIMH  BEJIMYMHAMHU,

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

U COIMAIILHON Cpelbl, OCO3HAHHE TIJIO0ATBHOTO XapakTepa
9KOJIOTUYECKHUX TIPOOIIEM;

- TJIAHUPOBAHUE W OCYUIECTBIICHHE JEHUCTBUI B OKpY>Karollen
Cpele Ha OCHOBE 3HAHUS LeEJed YCTOWYMBOTO Pa3BUTHS
YEJIOBEUECTBA;

- aKTHUBHOE HENpUsTHE
OKpYyKarollieu cpejie;

- YMEHHE MPOTHO3MPOBATh HEOJIArONPUITHBIE YKOJIOTHYECKUE
MOCJIE/ICTBUSA TPEANPUHUMAEMBIX IEHCTBUHM, MPENOTBpalaTh
uX;

- pacuMpeHue

JICUCTBUM, TPUHOCALIUX BpeH

OIIbITa ACATCIIBHOCTHU SKOJIOTHYECKOU

00BSICHEHHS NIOJTY4YEHHBIX PE3YJIbTATOB

n (QOpPMYJTUPOBAHUS BBIBOJOB C HCIIOJIb30BAHUEM HAYYHBIX IOHSATHH,
TEOPUM U 3aKOHOB.

IMP6 6. ChopMHpPOBaHHOCTE YMEHHS BBIJCISATH CYIIECTBEHHbIC MPU3IHAKH
BHUPYCOB, KJIETOK MPOKAPHOT M  JDYKApHOT, OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHW3MOB, BHJOB, OWOTEOIIEHO30B M JKOCHCTEM;
0COOCHHOCTH TIPOIIECCOB OOMEHa BEIIeCTB M IPEBPAIICHHUA JHEPTUH B

KIETKe, (OTOCUHTE3a, IUIACTHYECKOrO U OJHEPreTHUeCKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OMJIOAOTBOPEHHUS,  Pa3BUTHI U
Pa3MHOXXEHHUS, WHAMBHIYaJbHOTO pa3BUTHSA OpraHu3Ma (OHTOTEHE3a),
0OpBHOBI




HaIpaBJICHHOCTH.

MeranpeaMeTHbIE PE3yIbTaThl JOJKHBI OTPAXKATh:

OsnagecHue YHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU
NCUCTBUSIMU:

0) coBMeCTHAS IeATEIHHOCTD:

- IIOHMMaTh H UCIOJb30BaTh IPEUMYLIECTBA KOMAaHIHOW
Y MHAUBUIYAJIbHOU paOOTHI;

- NPUHUMATh Lesn COBMECTHOM JeSITENBbHOCTH,
OpPraHU30BbIBAThH u KOOPAWHHUPOBATH JIercTBUs
I10 €€ JOCTYKEHUIO: COCTABIIATh IUIAH JEHCTBUN, paclpeensaTh
pOJM C y4eTOM MHEHHH YYaCTHHKOB OOCYKIAaTh Pe3yNbTaThl
COBMECTHOU pabOTHI

3a  CYLIECTBOBaHHE, E€CTECTBEHHOTO  OTOOpa,  BHA00Opa3oBaHUS,
MIPUCIIOCOOIGHHOCTH ~ OPraHW3MOB K cpeie  OOWTaHHA,  BIHASHUSA
KOMITOHEHTOB 9KOCHUCTEM, AHTPOIIOTCHHBIX M3MEHEHUH

B DKOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BEMIECTB U MpeBpaIeHIe YHEPTHH B Orocdepe.

I1P6 7. ChopMHpOBAaHHOCTh YMEHHSI MPUMEHSTH MMOyYEeHHBIC 3HAHUS IS
OOBSICHCHHS OWMOJIOTUYECKUX TPOLICCCOB W SBICHHM, JUIsI TPHHSATHUS
MIPAKTHIECKUX penieHui B MOBCETHEBHOM KU3HU
C menplo obecrieueHHss OE30MACHOCTH CBOETO 370POBbS W 3JIOPOBBS
OKpY’KaloIuX JIo/IeH, COOJIOAEHUsI 370pOBOro 00pa3a >KH3HHU, HOPM
rPaMOTHOTO TIOBEJCHHSI B OKpYKarolled NPUPOTHON Cpejie; MOHUMaHHE
HEOOXOJMMOCTH HCIOJB30BAHUS JTOCTHXKCHUA COBPEMEHHOW OHOJIOTHU U
OMOTEXHOJIOTHH [T PAITHOHAIILHOTO MPUPOIOTIOTH30BAHHSI

I1K 1.4. Xpauutp u
UCIIOJIb30BaTh
CBapOYHYIO
anmnapaTypy u
WHCTPYMEHTHI B X0JIe
MPOU3BOJCTBEHHOTO
npoiecca.

Osaagenue YHHBEpPCATbHBIMH Y4eOHBIMU
MO3HABATEIbHBIMH J€HCTBUAMM:

a) 6a30BBIC JJOTHICCKUE ACHCTBUS:

CaMOCTOSTEIbHO  (OpMyNIMpPOBaTh W aKTyaJU3UPOBATh

po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

YCTaHaBIUBAaTh CYIIECTBEHHBI NMPU3HAK I OCHOBAaHUS IS
CpaBHEHUs, Ki1accu(ukanuu 1 0000IIeHNS;

0) 0a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

BJIQ/IETh HAaBBIKAMU Y4eOHO-HCCIIEIOBATENLCKON U TIPOEKTHON
JIeSITEIIbHOCTH, HABBIKAMU pa3pelieHus Ipodiem;

CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY
METOJIOB  PEIICHUS TMPAKTUYECKUX 3aJay, MPUMEHEHUIO
Pa3IMYHBIX METO/IOB TIO3HAHUS;

(hopMHUPOBaHUE HAYYHOTO THIIA MBIIILJICHUS, BJIaJICHUE HAYIHOM
TEPMHHOJIOTHEH, KITFOUEBBIMH

MTOHATUAMH U METOJIAMU;

B) pabota c nHpOpMaIHEH:

BJIa/IeTh HABBIKAMH MOJYYCHHsS MH(DOpPMAIMK U3 HUCTOYHUKOB
Pa3HBIX TUIOB, CAMOCTOSTEIHLHO OCYIIECTBISATH TOUCK, aHAJIH3,
CHUCTEMATH3AlMI0 U WHTEPIPETANUI0 WHHOPMAITUN Pa3THIHBIX
BUJIOB U (hOPM TIPEACTABICHHS.
OBiageHue  YHHBEpPCAJIbHBIMH
AeHCTBUAMM:

0) coBMeCTHasA JIeATEeIbHOCTD:
KOOPJMHHUPOBATh M BBIMOJIHATE PAaOOTY B YCIOBHSIX PEAIbHOIO,
BUPTYQJILHOTO M KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS

KOMMYHUKAaTUBHBIMH

- c(OpMUPOBAHHOCTh ITOHUMAHUS ACICKTOB OWOJIOTHMH, CBSA3aHHBIX C
BJIMSIHMEM MPOU3BOJICTBCHHBIX (PAKTOPOB HAa OpPraHU3M YejOBeKa U MepaMu
3aLIUThI 300POBbSI.




2 CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJBbHOM JUCIHUIIINHBI

2.1. TpynoeMKOCTb 0CBOEHUS THCHUILINHBI

Bupa yueOHoii padoThl

O0neM B yacax, Bcero

2 cemectp BCEI'O, B T.u.: 70
OcHOBHOE coJiepxkaHue, B T.Y.: 70
Jlexumn 45
[TpakTrueckue 3aHATHS 24
JlabopatopHble 3aHATHS

Koncynbranuu

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME, B T.4.: 12
Jlekuun

[IpakTrueckue 3aHATHS 12
JlaGopaTopHbie 3aHSITHS

NupuBuayaabHblil NPoeKT (1a/HeT) HET
Ipomexyrounas arrectanus (IuddepeHunpoBanHblii 3a4eT) 1
BCEI'O no aucumnjinHe, B T.4.: 70
OCHOBHOE co/Iep:KaHue, B T.4.: 70
Jlekuun 45
IIpakTrueckue 3aHATHS 24
JlaboparopHble 3aHATHS

Koncynbranum

IIpodeccnonaIbHO OPMEHTHPOBAHHOE COACPKAHME, B T.4U.: 12
Jlekuun

[TpakTHueckue 3aHATHS 12

JlaGopaTopHblie 3aHITHS




2.2. TemaTu4ecKuii IJIaH U COJIePKAHNE TUCIUTITHHBI

HaumenoBaHue pa3aesoB u O0bem | ®opmupyembie
Coaeprxanue yue0HOro MaTepuasa u (popMbl OPraHU3aIUH AeATEIbHOCTH 00yYaIOLIUXCH
TeM 4acoB KOMINETEeHINH
2 ceMecTp BCEI'O 70
Pasznen 1. Buosorus kak Hayka. JKuBble CHCTEMBI H X OPraHH3alHsA
Tema 1.1. OcHoOBHOe coiep:kaHMe YIeOHOT0 MaTepuaa 2 OK 02
buonorus Buonorust — nayka o xuBod mpupoae. CBsi3U OHOIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMH U
B cucteme Hayk. O0mas JIPYTAMH €CTECTBEHHBIMH HayKamH, (pUIocogueid, pemurue, 3TUKON, SCTETHKONH U TpaBoM. Pob
XapaKTePUCTUKA KU3HU Oomonorn B (HhOPMHUPOBAHUM COBPEMEHHOW HAydyHOW KapTHHBI mupa. CucreMa OHOIOTHYECKHX
HayK. MeTonbl MO3HAHUS KUBOW NPUPOABI (HAOIIO/ICHHE, SKCIIEPUMEHT, OIMCAHUE, W3MEPEHUE,
KIacCU(pUKAIMA, MOJACINPOBAHUE, CTaTHCTUYecKas o00paboTka naHHBIX). JKUBBIE CHCTEMBI
(brocucTeMpr) Kak mpeaMeT u3ydeHus Ononmornu. OTIMYWE KUBBIX CHCTEM OT HEOPTraHMYECKOM
npupoabl. CBolicTBa OHOCHCTEM W WX pa3HooOpaszue. YPOBHH OpraHH3aliil OWOCHUCTEM:
MOJIEKYJIAPHO-TEHETUYECKU, KJIETOYHBIH, OpPraHU3MEHHBIH, MOMYJISIUUOHHO-BUIOBOH,
9KOCUCTEMHBIH (OHO - TEOIICHOTHIECKHi), OnochepHbIit
B Tom uncie:
Jlexmus Nel 2
Pa3znen 2 XumMnueckuii COCTaB U CTPOEHHE KIETKH
Tewma 2.1. OcHOBHOE cofiep:KaHHMe YIeOHOI0 MaTepHuaIa 4 OK 01, OK 02,
XUMHUYECKUH COCTAB KIETKH. | XMUMHUYECKUH COCTaB KIETKH. XUMHUYCCKUE IEMEHTBI: MAaKpPOAJIEMEHThI, MUKPOAJIEMEHTHI. Boza u OK 04
Bona 1 MuHepanbHble MUHepalbHble BemecTBa. DyHKIMM BOJBI M MUHEpalbHBIX BEHIECTB B KieTke. [loanepxkaHue
BelIecTBa OCMOTHYECKOTro Oalanca
B Tom uncie:
Jlexmus Ne2 2
[Mpaktuueckoe 3ansTne Nel «Buonorndeckas poilb MUHEpAIBHBIX BEIIECTB B 00ECTIEYCHUU 2
KHU3HEESSITETbHOCTH OPTraHW3MOB, NIPOSIBIICHHS AUCOATIAHCA MHHEPAIBHBIX DJIEMEHTOBY
Tema 2.2. OcHOBHOe coiep:kaHMe YIeOHOT0 MaTepHaIa 4
buonoruueckn BaxHbIE Benxu. CoctaB u crtpoeHue OenKOB. AMHMHOKHCIOTHL — MOHOMEpHI OenkoB. HezameHumebie u OK 01, OK 02,
XUMHYECKHE COSTMHEHUS 3aMEHHMbIC aMHHOKHUCIIOTHl. AMUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OCIKOBOH MOJEKYIBI OK 04

(mepBUYHAsI, BTOPUYHAS, TPETUYHAS U YCTBEPTHUHAS CTPYKTypa). XMMHYECKHE CBOMCTBA OCJIKOB.
buonornueckne ¢yHkiun OenkoB. DepMeHTHI — OwoNornmyeckue Karamm3atopel. CTpoeHue
(depMeHTa: aKTHBHBIN LIEHTP, cyOcTparHas cnenuduyHocTs. KopepmenTsl. Buramunbl. OTnndns
(EepPMEHTOB OT HEOPraHMUYECKUX KaTaIu3aTOPOB.

YrneBoabl: MOHOCaxapus! (TIHOK03a, prbdo3a U Ae30KcHpr003a), Iucaxapuibl (caxapo3a, JIaKTo3a)
U monucaxapuabl (Kpaxmaj, TJIUKOTCH, IeJUToa03a). buonormueckue QyHKIUU YTICBOJOB.
Jlununer: Tpuraunepunbl, ¢ochomunuabl, crepounbl. [uapoduabHO-TUAPOGOOHBIE CBOKMCTBA.
buonornueckne ¢yHKIuu TunmuaoB. CpaBHEHHE YTIICBOMOB, OCIKOB M JHIIUAOB KaK MCTOYHHKOB
sHeprun. Hyknennossle kucinotsl: JIHK n PHK. Hykneotnasl — MOHOMEpB HYKIEHMHOBBIX KHCIIOT.




Crpoenue u ¢pynkuuu JJHK. Crpoenne u pynkunn PHK. AT®: crpoenne u pyHKIMU

B ToM umncie:

Jlextmst Ne3

Jlexmms Ned

N

Tema 2.3.
CrtpykTypHO-

(G yHKIIMOHATbHAS
OpraHM3aIus KIECTOK

OcHOBHOE cojlep:KaHNe Y4eOHOT0 MaTepuaja

Hutonorust — Hayka o kjierke. Kierounast Teopusi — mpuMmep B3auMoOJeicTBUS uael U GpakToB B
Hay4YHOM IO3HaHWU. MeTonsl n3yueHus kiaeTku. Kierka xak nenoctHast xuBast cuctema. OOmme
MPU3HAKU KJIETOK: 3aMKHYTas HapyxkHas MemOpaHna, mojiekynbsl JJHK kak reHeruueckuii anmapar,
cucreMa cuHTe3a Oenka. THMBI KIETOK: dyKapHOTHYEecKas M MpokapuoTuueckas. OcoOeHHOCTH
CTpOeHHS MpOoKapuoTHdeckoi KineTku. Kirerounas crenka Oakrepuil. CTpoeHHE SyKapUOTHYECKOH
kietkd. OCHOBHBIE OTIIMYHS PACTHTENBHOMN, JKUBOTHOH M rpuOHOW KieTkd. [loBepxHOCTHBIE
CTPYKTYPBI KIETOK— KJIETOYHAsl CTCHKA, TITUKOKAJHKC, X QyHkiuu. [lnazmarnyeckas memOpana,
ee cpoiicTBa U (yHkuuu. lluromnasma u ee opranouapl. OgHOMEMOpaHHBIE OPraHOMABI KIETKU:
OIIC, ammapatr I'onpmxu, nu3ocoMbl. IlomyaBTOHOMHBIE OpraHouAbl KIETKH: MHUTOXOHIPHH,
mwiactuapl.  [IpoucxoxaeHrue MHUTOXOHAPUE U I1ulactua. Bunsl mmactun. HememOpanHbIC
OpTraHOUBl KJIETKU: PUOOCOMBI, KIETOYHBIN IIEHTP, LICHTPUOIH, PECHUYKH, KTYTUKU. DyHKINU
OpraHOUZIOB KJIETKHU. BKitoueHus. Snpo — perynstopHslid HeHTp KieTku. CTpoeHue anapa: saepHas
000J104Ka, KapHUomIa3Ma, XpOMaTuH, SAPHIIIKO. XpoMOcoMbl. TpaHCIIOPT BELIECTB B KJIETKE

B Tom uncie:

Jlextug Ne5

Jlekmus Ne6

N

[Ipaktnueckoe 3ausitue Ne 2 «CtpoeHue KiIeTKH (pacTeHUs, KMBOTHbIE, IPUOBI) U KIIETOUHBIE
BKJIFOUEHUS (KpaxmMajl, KApOTHHOM/IBI, XJIOPOTIIACTHI, XPOMOIIIIACTHI)»

OK 01, OK 02,
OK 04

Paznea 3. JKusneneaTeIbHOCTH KJIECTKH

Tema 3.1.

OOMeH BeIEeCTB U
MpeBpallCHHUEe SHEPTUN B
KJIETKE

OcHOBHOe coiep:KaHMe YIeOHOT0 MaTepHuaIa

OOMeH BeIIeCTB, WM METa0O0IU3M. ACCHMIIIANHS (IUTACTHYCCKUH OOMEH) WM JIMCCHMIUISIIHS
(oHepreTuveckuii 0OMEH) — JIBE CTOPOHBI €IWHOro Imporecca MeTabonu3ma. Ponb 3akoHOB
COXpaHEHHUs BEIIeCTBA M OSHEPrdd B TMOHUMAHMKM MeTabonu3ma. Tkl OOMEHa BEIICCTB:
aBTOoTpOo(HEIN U rerepoTpodHbIiA. Poib (hepMEHTOB B 0OMEHE BEIECTB U MPEBPAIICHHN SHEPTHUHU B
kietke. @DortocuHTe3. CBeroBas W TemHOBas (as3el (oTocuHTe3a. Peakmmu QortocuHTe3a.
OddexTrrHOCTL hoTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a I JKU3HM Ha 3emiie. BiusHue ycioBwuii
cpensl Ha (POTOCHHTE3 M CHOCOOBI TOBBIINICHUSI €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUI.
XeMocuHTe3. XEeMOCHHTE3UPYIOIIHE OaKTepruu. 3HAaUEHUE XEMOCHUHTE3a JIJIS )KU3HU Ha 3emuie.
OHepreTuueckuii OOMEH B KJIETKE. PaciieruieHue BEIIeCTB, BBIJICICHHE U aKKyMYJIHPOBaHHE
SHEPruM B KJETKE. OTalbl JHEPreTH4eckoro oOMeHa. [mkonau3. BpoxkeHne W €ro BHIBL
Kucnopomunoe oxucieHue, wWid KIeToyHoe JbixaHue. OkuciautenbHoe (ocdopuimpoBaHue.
D HEeKTUBHOCTL SHEPreTHUECKOT0 OOMEHA

B ToM umncie:

OK 01, OK 02,
OK 04




Jlexrmst Ne7 2

Jlexkumst Ne§ 2
Tewma 3.2. OcHOBHOE coiep:KaHue Y4eOHOro MaTepuajia 4 OK 01, OK 02,
BuocunTes Oenka Peakiun matpuunoro cunresa. ['enermueckass nHpopmanus u JHK. Peanuzanms reneruueckoit OK 04

nHpOpMaLuK B KiieTke. [ eHeTHYecKuii KOJ B ero CBOWCTBA. TpaHCKpUMLIUS — MaTPUYHBIA CHHTE3

PHK. Tpancmanus — OuocuHTe3 Oenka. DTambl TpaHCsIuH. KomupoBanue aMHHOKHCIOT. Poib

prbocoM B OmocuHTE3e OeKa

B ToM uncae:

Jlexmmst Ne9 2

IIpaktnueckoe 3anstue Ne 3  «PemeHue 3amady Ha ONpPENEICHHE IOCIEHOBATEIBHOCTH 2

HYKJICOTHIOBY
Tema 3.3. OcHoOBHOe coiep:kaHMe YIeOHOI0 MaTepuaa 2 OK 01, OK 02,
Bupycsr Hexnerounsie ¢opmbl xu3Hu — BuUpychl. Hcropusi otkpeitusi BupycoB (/. M. VBaHOoBCKkuii). OK 04

OcoOeHHOCTH CTpPOEHHS W JKM3HEHHOTO IIMKJIa BHUPYCOB. baktepmodaru. bomesnu pacreHuid,

XKHUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc mmmyHnozedumura uenoseka (BUY) —

Bo30yautens CITM da. IlpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUM

B Tom uncie:

Jlexmst Nel0 2
Pa3znen 4. PasMHoOkeHMe M HHANBHAYAJIbHOE PA3BUTHE OPTaHU3MOB
Tema 4.1. OcHoBHOe coiep:kaHNe YIeOHOT0 MaTepuaa 2 OK 01, OK 02,
JKHU3HEHHBIN UK KIETKA KieTouHbIi UK, WM XKU3HSHHBIN UK KiIeTku. MHTepdasza u mutos. [Iporeccsl, MpoTeKarome OK 04

B wuHrepdaze. Pernmkamus — peakuus Marpuunoro cuareza JIHK. Crpoenme xpomocom.

XpoMocoMHBII Habop — KapwoTun. JIWIJIOWAHBIA W TalUIOWAHBI XPOMOCOMHBIE HAOOPBHI.

Xpomaruapl. LluTonornueckre OCHOBBI pa3MHOKEHUS U WHAWBUAYAIBHOTO Pa3BUTHSI OPraHU3MOB.

Henenue xierku — Muto3. Ctaguu muto3a. [Ipoueccel, mpoucxoadiie Ha pa3HbIX CTaAUIX MUTO3a.

Buonornueckuii cmpics mutosa. IlporpamMmmupyemasi rudelib KIETKH — aronTo3

B Tom uncie:

Jlexmumst Nell 2
Tewma 4.2. OcHoBHOe coiep:kaHNe YUeOHOI0 MaTepuasa 2 OK 01, OK 02,
DOopMBI pa3MHOKEHHS @opMbl pa3MHOKEHHSI OpPraHU3MOB: Oecroyioe W MoJjioBoe. Buuel Oecrosnoro pazMHOXKEHUS: OK 04
OpraHu3MOB JefICHHe HaJBOE W IOYKOBAHWE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHME, BEreTaTUBHOE

pa3MHoOkeHue. VICKyCCTBEHHOE KIIOHMPOBAHHME OPTaHU3MOB, €T0 3HAUEHHUE [T CENEKITHIH.

[lomoBoe pasmHOXeHHE, ero oTmuus oT Oecroyoro. Meito3. Cragmm wmeiioza. Ilporeccsl,
MpoucXoAsdliue Ha cragusax Meio3a. IloBenenme xpomocom B Meioze. Kpoccunrosep.
buonornuecknii CMBICT W 3HaYeHWE Meio3a. ['ameroreHe3 — mporiecc 0O0pa30BaHMS ITOJOBBIX
KIETOK Y JKMBOTHBIX. [lONOBBIC >Kene3bl: CeMEHHWUKH W sUuHUKH. OOpa3oBaHWe W pa3BUTHE
MOJIOBBIX KJIETOK — ramMeT (CrepMaTo30m 1, SHIEeKIIeTKa) — criepMaTorenes u ooreHe3. OcobeHHOCTH
CTpOeHMsI AULEKIIETOK U criepMaTo3onioB. Omnogorsopenue. [lapTreHorenes




B ToM umncie:

Jlexrmst Nel2

N

Tema 4.3.

OcHoOBHoOE cofiepKaHue Y4eOHOro MaTepuajia

NunuBuayansHOE pa3BUTHE
OpraHu3MOB

WnpuBuayansHoe pa3BuThe (OHTOreHe3). OMOpHOHaNbHOE pa3BHTHE (AMOpHOreHe3). Tambl
IMOPUOHATIBHOTO Pa3BUTHUS y TIO3BOHOYHBIX YKHBOTHBIX: JPOOJICHHE, TracTpPyJIsLus, OpraHOreHes.
IMoctamOproHanbHOEe pa3BuTHE. THITBI TOCTIMOPHOHAIBLHOTO Pa3BUTHA: TPSIMOE, HEMPsAMOe
(mmunHOYHOE). BnusHME cpembl Ha pPa3BUTHE OPTaHU3MOB; (AKTOPHI, CIIOCOOHBIC BBI3BIBATH
BpOXKJIEHHbIE ypoacTBa. PocT u pasButue pactenuid. OHTOreHe3 BETKOBOTO PACTEHUS: ABOHHOE
OIJIOAOTBOPEHHUE, CTPOSHHE CEMEHH, CTaIuH Pa3BUTHUS

B ToM umncie:

Jlexrmst Nel3

N

[Mpaktnueckoe 3amarue Ne 4 «UMHpexknuoHnple 3a0oNeBaHUs W ONHAEMHH B HCTOPHU
YEJIOBEUECTBAY.

OK 01, OK 02,
OK 04

Paznea 5. HaciencrBeHHOCTDH

H MIBMEHYUBOCTH OPraHusmMoB

Tema 5.1.

OcHOBHOe coJiepkaHne Y4eOHOIro MaTepuaJia

3aKOHOMEpPHOCTH
HacJIeI0BaHuUs

IIpenmer u 3aaun reHeTUKU. Poib UUTONOTUU U 3M6p1/10n0r1/11/1 B CTAHOBJICHUM I'eHEeTHUKH. Biias
POCCHHCKHX M  3apyOSKHBIX Yy4YCHBIX B  pa3BUTHEC T'CHETUKH. MeETOAbl  TEHETHKH
(rubpuIOIOrHYECKUH, LUTOTEHETHYECKUH, MOJIEKYJISIPHO-TEHETUIECKUIA ). OcHOBHBIE
TFEHETUYECKHUE MOHATHA. | eHeTHUecKas CUMBOJIMKA, HCIIOJIb3yeMasl B CXeMaX CKpEIUBaHUM.
3aKOHOMEPHOCTH HAaCJE[OBaHHUs NPU3HAKOB, ycTaHOBiIeHHble [. Mennmenem. MoHorubpumHoe
CKpelIMBaHue. 3aKOH eInHOo00pas3us rmOpuaoB mepBoro noxoseHus. [IpaBuino moMHHUpPOBaHUS.
3aKkoH pacIienIeHus Ipru3HakoB. ['unore3a yucToTs! ramet. IlodHOE U HEMOIHOE TOMUHUPOBAHHUE.
JurnbpuaHoe ckperuBaHye. 3aKOH HE3aBUCHMOTO HaclieZIOBaHUS MpU3HAKoB. LluTorenernyeckue
OCHOBBI  JUTHOPHIHOTO CKpeUIMBaHUS. AHalM3upylollee cKpemuBanue. lcrmons3oBaHue
AQHAJM3UPYIOLIETo CKPELIMBaHUs VISl ONlpeesICHHs TeHOTUIIa 0co0u

B ToM umncie:

Jlexmusg Nel4

[IpakTiueckoe 3amstne No 5 PemieHne 3amay Ha OIpeleeHHE BEPOSITHOCTH BO3HUKHOBEHHSA
HACJIEICTBEHHBIX MPU3HAKOB MPH MOHO-, T1-, TOJUTHOPUIHOM M aHAJIU3UPYIOLIEM CKPELIMBAHUH,
COCTaBJIEHHE TeHOTUIHYECKHX CXEM CKPELMBAaHU

OK 01, OK 02,
OK 04

Tema 5.2.

OcHoBHOE COICPKAaHUC yqeﬁﬂoro MaTtepuaJia

CLeIUIeHHOE HACIeEqOBaHNe
MIPU3HAKOB

CueruieHHOe HacjenoBaHue Npu3HakoB. Pabora T. MopraHa Mo CHEMJICHHOMY HacJIeOBaHHIO
reHoB. HapyiieHue cLeIIeHUSI T€HOB B PE3YJNbTaTe KPOCCHUHIOBEpa. XPOMOCOMHASI TEOPHs
HaclneACTBEHHOCTU. ['eHeTnueckue KaprThl. ['eHeTnka mosia. XpOMOCOMHOE ONpEeICHHUE IO0JIa.
AYTOCOMBI " II0JIOBBIC XPOMOCOMBI. I"'omorameTHBIE U reTeporaMeTHLIC OpraHu3MBI. HaCHeJIOBaHI/Ie
MPU3HAKOB, CLICTICHHBIX C IMOJOM

B ToM umncie:

Jlexmms Nel5

OK 01, OK 02,
OK 04




HpaKTI/I‘leCKOC 3anaTue Ne 6 Pemenue 3aa41 Ha OIIPCACICHUC BCPOATHOCTU BO3HHKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB IIPH CHCIVICHHOM HACJI€AOBaHUH, COCTABIICHUC IT'CHOTUIIMYCCKHUX CXEM
CKpCIIBaHU

Tema 5.3.
3aKOHOMEPHOCTHU
MU3MEHYNUBOCTH

OcHOBHOE coep:KaHNe Y4eOHOT0 MaTepHaja

M3menunBocTh. Buabsl M3MEHUYMBOCTU: HEHACHEACTBEHHAs U HacleACTBeHHas. Ponb cpemnsl B
HEHACIIEZICTBEHHON  HM3MEHYMBOCTH. XapaKTEPUCTHKA MONU(PUKAIMOHHOW  HM3MEHYHUBOCTH.
Bapuanvonsbsiii psig v BapualnmoHHas KpuBasg. Hopma peakuuu npusHaka. KonndecTBeHHbIE U
KaueCTBCHHBIC MPU3HAKU U UX HOpMA peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONH N3MEHUNBOCTH.
HacnencTBennas, nin reHOTUIHYECKas W3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYHBOCTh. Meio3 u
MOJIOBOW TIPOIECC — OCHOBA KOMOWHATHBHOW W3MEHYHBOCTH. MyTalnMOHHAasS W3MEHYHBOCTH.
Knaccudukanus myranuii: reHHbIE, XpOMOCOMHBIE, T€HOMHbIe. YacToTa W MPUYMHBI MYTAIMH.
MyrareHnble (QakTOpbl. 3aKOH TOMOJOTHUECKMX PpSAJOB B HACIEACTBEHHOW WM3MEHYNBOCTHU
H. 1. BaBunona

B ToM umncie:

Jlexnust Nel6

OK 01, OK 02,
OK 04

Tema 5.4.
I'eneTnka uenoBeka

OcHoBHOE COACPKAHUC yqeﬁﬂoro MaTtepuaJia

I'enetuka uyemoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOIbl T'EHETHUKHA  YEJIOBEKA:
TeHEeaJOTHIEeCKUY,  ONHM3HENOBBIA, [UTOTEHETHYECKUH, OMOXMMHYECKHH, MOJEKYJISPHO-
reHetuueckuii. CoBpeMEHHOE OIpeAelicHHE TEHOTHUIA: IOJIHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUNHMpPOBaHWe, B TOM umcie ¢ momompio [I[P-anamm3a. HacnemcTBeHHple 3a0oneBaHUsS
YelloBeKa: TeHHbIe 00JIe3HH, OOJIE3HH C HACIIECIACTBEHHOH MPENpaciionokeHHOCTbI0, XpPOMOCOMHEIE
Oone3nn. Comarniecknue W TeHepaTHBHbIe MyTanud. CTBOJIOBBIE KIETKH. [IpHHIMTIBI 37I0pPOBOTO
oOpa3a >KM3HM, TUATHOCTUKU, NPOQUIAKTHKH W JICYCHHS TeHETHYSCKUX Oosyie3Hed. Memuko-
FEHETUYECKOE KOHCYJIbTHPOBAHUE. 3HAYCHUE MEIULUMUHCKOW T'€HETHKHM B NPEJOTBPALICHUU U
JICUCHHMH I'eHETUYECKHX 3a00JICBaHUI YelloBeKa

B Tom uncie:

Jlexmust Nel7

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

[IpeanochuUIKH BO3HUKHOBEHMSI JBOJIONUOHHON TEOpHWH. DBOJIOIMOHHAS TEOpUS U €€ MECTO B
Omonornu. BiusHue SBONMIONMOHHON TEOpHMM Ha pa3BUTHE OWOJOTHM U APYTUX HayK.
CBuieTeNnbCTBA 3BONIONUK. [laleOHTONOrHYECKUE: TOCIIE0BATEILHOCTh IOSBICHHUS BUJOB B
MaJICOHTOJIOTHUECKOM JISTOMHCH, TiepexoqHble (popMbl. buoreorpaduyeckue: CXonCTBO U pa3indue
dayH u (Qop MaTepUKOB U OCTPOBOB. DMOPHOJIIOIMYECKHE: CXOJCTBA W pa3vudsi 3MOPHOHOB
Pa3HBIX BUJOB TO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKHE: TOMOJIOTMYHbBIE, aHAJOTHYHBIC,
PYIUMEHTApHBIC OPraHbl, aTaBU3MbL. MOJEKYISPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB
HACJIEICTBEHHOCTH W OCHOBHBIX META0OIMUECKUX ITyTeH y BCEX KUBBIX OPTaHU3MOB.

OposrronmonHas teopuss Y. JlapsuHa. Ilpeamochulki BO3HUKHOBEHHS IapBHHU3MA. J[BIoKymime

OK 01, OK 02,
OK 04




CHWJIBI SBOJIIOIIMH BUOB 10 JlapBUHY (M30BITOYHOE PAa3MHOKCHHUE TIPU OTPAHUICHHOCTH PECYPCOB,
HeomnpeaenéHHast N3MEHIHBOCTh, 00pH0a 3a CyIIEeCTBOBaHNE, €CTECTBEHHBIN 0TOOD)

B ToM umncie:

Jlexmusa Nel8

Tema 6.2.
MuxkposBoTIOLIUS

OcHOBHOE cojIep:KaHNe Y4eOHOT0 MaTepuajia

Cunrernueckass Tteopust dBomoruu (CTD) m e€ OCHOBHBIE TOJOKEHHSI. MUKPOIBOIIONHS.
[Nomymsis kak equHWIA BUAA W SBONONWHU. J[Brkymwme cuibl ((haKTOpPBI)IBOJIONUN BHIOB B
npupoae. MyTalMoHHBII Mporecc ¥ KOMOMHATUBHAS U3MEHYMBOCTH. [lOMysIsiIMOHHBIE BOJHBI U
npeiid renoB. Mzomsust u murpanust. EctecTBeHHBINH 0TOOp — HANIPaBISAIOMUI (HakTOp SBOIIOLHH.
®opmbl ecrecTBeHHOro 0TOOpa. IIpHcmocoOIeHHOCTh OpraHW3MOB KakK pPE3yNbTaT 3BOIIOIUH.
[Mpumepsr mpucnocobiaeHuit y OpraHu3MoB. ApoMopo3bl M HIUOAAaNTanuu. Bum u
BugooOpazoBanue. Kpurtepuu Buma. OcHOBHBIE (DOpMBI BHI000pa30BaHUs: Teorpaduieckoe,
IKOJIOTHYECKOE

B ToM umncie:

Jlexnus Ne 19

OK 01, OK 02,
OK 04

Tema 6.3.
MakposBonronus

OcHoBHOE COACPKAHUC yqeﬁﬂoro MaTtepuaJia

MakposBomonust.  @opmbl  3BoMIOLMM:  GUIETHYECKAs, JOUBEPIeHTHAs, KOHBEPreHTHAs,
napayuienbHas. HeoOpatuMocTh SBOTIONNN

B ToM umncie:

Jlexmusg Ne 20

OK 01, OK 02,
OK 04

Pa3gen 7. BosHuKHOBeHHE U

pa3BUTHE KU3HH HA 3eMJie

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

OcHOBHOeE cofiep:KaHMe YIeOHOI0 MaTepHaIa

JloHay4HBIE MPEICTABICHUS O 3apOKACHUM >KU3HU. HayuHble rumnores3bl BOSHUKHOBEHUS KU3HM HA
3emie: a0WoreHe3 W MaHCIEepMHUsl. XUMHUUECKasl BONIONMs. AOUOTEHHBIM CHHTE3 OPTaHMYECKHX
BELIECTB M3 HEOPraHWYECKUX. ODKCIEPUMEHTAIBHOE MOATBEP)KICHHE XWMHUYECKON 3BOJIOLNH.
Havaneubeie ortansl  Omosnormueckoit spomroruu. [wumoresa PHK- wmwmpa. ®DopmupoBanume
MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE IMPOTOKIETKU. [lepBble KIETKM W HMX 3BOJIOIMA.
@opMHpOBaHHE OCHOBHBIX TPYIII JKMBBIX OpraHuU3MOB. PasBurre xn3HHM Ha 3emje MO 3paM H
nepuoaaM. Karapxeil. Apxeiickas U mpoTepo3oiickas 3pel. [laneo3oiickas spa M €€ NepuOIBL:
KeMOpUIICKH, OpAOBUKCKHH, CHIIypUICKHH, JEBOHCKHHA, KaMEHHOYTOJNBHBIH, MEPMCKHA.
Me3so3o0lickas 3pa 1 €€ Iepro/ibl: TPUACOBBIN, IOPCKUA, MenoBOM. KaitHo30lickas 3pa u €€ nepuoibl:
[1aJICOT€HOBBIM, HEOT€HOBBII, AHTPOIIOINE€HOBBIH.

B ToM umncie:

Jlexms Ne 21

OK 01, OK 02,
OK 04

Tewma 7.2.

Cucrema OpraHIYECKOTO
mupa. [Ipoucxoxaenue
YeN0BeKa — AaHTPOIIOTeHE3

OcHoBHOe COICPKaHUuEC yqeﬁﬂoro MaTtepuaJia

CucremMa OpraHAYecKOro MHpa Kak OTpaKeHHe BONIONHHA. OCHOBHBIE CHCTEMATHYECKUE TPYIIIIBI
OpraHU3MOB. XapaKTePUCTUKA KIIMMAaTa U FeOJIOTUYECKUX MpoLeccoB. OCHOBHBIC ATaIlbl YBOJIOLUU
PACTUTEITHHOTO U JKUBOTHOTO Mupa. ApoMop(]o3bl y pacTeHMid 1 )KUBOTHBIX. [losBIIeHUE, paciBeT

OK 01, OK 02,
OK 04




BEIMHUpaHUE TPYII HUBBIX OpPraHW3MOB. OBOJIOIUS 4YEJIOBEKAa. AHTPOIIOJIOTHS KaK HaykKa.
PasBuTue mnpencraBieHU O NOPOUCXOXKACHUM 4YeIOBEKa. MeETOApl HM3y4YeHUsI aHTPOIIOIEeHE3a.
CxoncTBa W pa3nmuymMs dYeJIOBeKa M IKMBOTHBIX. CHCTeMaTH4ecKoe ITOJIOKEHHE YeJOBeKa.
JBwxkymume cuibl (pakTopbl) aHTpororeHe3a. HaciiecTBeHHass M3MEHUMBOCTh M €CTECTBCHHBIN
ot0op. OOmecTBeHHBINH 00pa3 JKU3HU, M3TOTOBIICHUE OPYIUH TPY/la, MBITIIICHUE, PEYb

B ToM umncie:

Jlexmusa Ne 22

Pa3jen 8. Opranu3mbl 1 OKpy:Kal0IIAs cpeaa

Tema 8.1.
Oxonorus
Kak Hayka. Cpesipl )KU3HH.
Okonoruveckue HakTopsl

OcHOBHOE cojIep:KaHNe Y4eOHOT0 MaTepuaja

OKOJIOTHsI KaK Hayka. 3aJadyd MU pa3Aeibl 3KOJOTMH. METOAbl 3KOJIOTMYECKHX HCCIEIOBAHMM.
DKOJOTHYECKOe MUPOBO33PEHHE COBPEMEHHOTO uenoBeka. Cpenpl OOMTaHUs OPTaHU3MOB: BOJHAS,
Ha3eMHO-BO3AYIIIHAas, [IOYBEHHAs, BHYTPHOpPTaHU3MEHHAas. OKoJIoTHYecKue (akTopsL.
Knaccudukamms skonormdeckux (akTopoB: aOWOTHYECKHE, OMOTHYECKHE M aHTPOINOTEHHBIE.
JeiicTBre sKOMOrHMUECKUX (PAKTOPOB HA OPraHU3MbL. AOnoTHdeckue (aKkTOpHL: CBET, TEMIEpaTypa,
BlIaXHOCTh., DoTomepuoau3m. I[IpucrmocoOiieHuss OpraHu3MOB K JCHCTBHIO a0MOTHYECKUX
¢dakTopoB. buonorunueckue putmel. buorndeckue akTopsl. Buabl OnoTHYECKHUX B3aMMOICHCTBUI:
KOHKYpPEHIUS, XUWIIHWYecTBO. [lapasuTu3Mm, MyTyanm3M, KOMMeEHcalu3M (KBapTHPAHCTBO,
HaxJICOHMYECTBO), aMEHCAIHM3M, HeHTpanm3M. 3HavyeHHe OHOTHYECKHX B3aUMOJEHCTBHNA IS
CymI€CTBOBaHUS OPraHM3MOB B IPUPOAHBIX COOGHIGCTBaX

B ToM umncie:

Jlexrmst Ne23

OK 01, OK 02,
OK 04, OK 07

Tema 8.2.
DKOJIOTHUECKHE
XapaKTePUCTUKH MOIYJISAIAN

OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa

Coo0riecTBO OpraHu3MoB — OwuoIreHo3. CTpyKTyphl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (muiieBas). Buubl-momMuHaHThl. CBA3M B OHMOICHO3€.DKOJIOTMYECKUE CHUCTEMBI
(axocuctemsl). [lonarne o0 »skocucremMe u OuoreorneHoze. DyHKIMOHATIBHBIE KOMITOHEHTHI
DKOCHUCTEMBI: TPOAYIIEHTHI, KOHCYMEHTHI, PeAyIleHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTHUU B
skocucreMe. Tpodudeckue (TUIIEBBIC) YPOBHH dKOCUCTeMBI. [lumeBsie nmemu u cetu. OCHOBHEIE
MOKAa3aTeIM 3KOCHUCTEMBI: OMoMacca, NPOAYKIHUSA. OKOJOTHYECKHE IMHPAMHIIBL: TPOAYKIIUH,
YHCIIEHHOCTH, Omomacchl. CBOWMCTBA HSKOCHCTEM: YCTOMYMBOCTH, CaMOPETYISALUS, Pa3BHUTHE.
Cyxkueccust

B Tom uncie:

Jlexums Ne24

OK 01, OK 02,
OK 04, OK 07

Pa3nen 9. Coo01mecTBa M DKOJOrHYecCKHe CHCTEMBI

Tema 9.1.
IIpupoHbIE 3KOCHCTEMBL

OcHoBHOE COICPKAaHUC yqeﬁﬂoro MaTtepuaJia

[IpuponHbie  3KOCHCTEMBL. OJKOCHCTEMBI peKk W 03€p. OKocHucTeMa XBOWHOTO  WIIH
LIMPOKOJIMCTBEHHOI'O Jieca. AHTPOIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBL. YPOOIKOCHCTEMBI.
Bronornueckoe M X03sCTBEHHOE 3HAYEHUE arpodKocucTeM U ypOoskocucteMm. bropaznoobOpasue
KaK GakTop yCTOHYMBOCTH dKocucTeM. CoxpaHeHHe OMOIOTHYECKOro pa3HooOpas3us Ha 3emiie

OK 01, OK 02,
OK 04, OK 07




B ToM umncie:

Jlexmusa Ne25

Tema 9.3.bruochepa —
I'mobGanpHast 3KocUcTEMA
3emMitu

OcHoOBHoOE cofiepKaHue Y4eOHOro MaTepuajia

VYuenne B. U. Bepnaackoro o Ouocepe. I'panunpl, coctaB u cTpykTypa Ouocdepsl. Kusoe
BelIecTBO U ero ¢pyHkuuu. OcobeHHocTr 6uocdepsl Kak riodalbHON SKOCUCTEMBL. JlMHAMIYeCKOe
paBHOBecue u oOpaTHas cBs3b B Onocdepe. KpyroBopoTsl BEMIECTB U OMOTC€OXMMHYECKUE ITHKITBI
aJeMeHTOB (yTiieposa, a3ora). 30HAIBHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIIH

B Tom uncie:

Jlexmusa No26

OK 01, OK 02,
OK 04, OK 07

Tema 9.4.
BrusiHue aHTPOMOTeHHBIX
(akTopoB Ha Orochepy

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlepKaHue (co/lepKaHue PUKJIATHOT0 MOAYJISA)

UenmoBeuecTB0O B Omocepe 3eminnm. AHTpoOmNOreHHble HW3MeHEeHHs B Ouocdepe. [modanpHBIE
skosiornyeckue mpobieMbl. CocymecTBOBaHME NpUPOABl U denoBeuecTBa. CoxpaHeHHE
OunopazHooOpa3us Kak OCHOBa ycToWumBOCTH Omocdepnl. OcHOBa pPalMOHAIBHOTO YIPaBICHUS
IPUPOJHBIMU PECypCcaMy U MX UCIIOJIb30BaHue. JJOCTIDKeHUS] OMOJIOTHU M OXpaHa MPUPOJIBI

B ToM umncie:

[pakTuueckoe 3ansatue Ne 7 «OTX0]1bI IPOU3BOICTBA»

OK 01, OK 02,
OK 04, OK 07
[IK 1.4.

Tema 9.5.

Bausaue connansHo-
JKOJIOTHYECKUX (PAKTOPOB HA
3JI0POBBE UEIOBEKA

IMpodeccnonabLHO OPHEHTHPOBAHHOE COIeP:KaHMe (Codep:KaHHe MPUKJIATHOTO MOILYJIs)

300poBEe U €ro cocTaBisironue. DakToOphbl, MOJOKHUTEILHO W OTPHUIATEIbHO BIUSIOMIAE HA
opranm3M 4enoBeka. IlpoOmema TeXHOTEHHBIX BO3ACWCTBUH Ha 370pOBbE  UEIOBEKa
(371eKTPOMArHUTHBIC TOJIs, OBITOBAs XMMUS, U30BITOYHBIC IIYMBI, Paaualus U T.I.). AJanTaius
OopraHM3Ma 4YeJioBeka K (akTtopaM oOKpyxaromied cpenapl. [IpuHIMIBl  GopMUpOBaHHMS
3mopoBeecOeperatomiero mnoBefeHNs. Du3ndeckas aKTHUBHOCTh W 310poBbe. broxmMuyeckue
ACIEKThl PallMOHAIIBHOTO MUTAHUS

B Tom uncie:

[paktuueckoe 3ansiTre Ne 8 «YMcTBeHHast paboTOCIOCOOHOCThY

OK 01, OK 02,
OK 04, OK 07
[IK 1.4.

Pasnen 10. Cesekuusi OpraHu3MoB, OCHOBbI O0HOTEXHOJIOTHH

Tema 10.1.
Cenekmusi Kak HayKa U
IPOoIIECC

OcHOBHOE coep:KaHue Y4eGHOr0 MaTepuaia

Cenekius Kak HayKa | MPoIiece. 3apoXKACHIE CeNeKINH 1 qoMecTukars. Yuenrne H. V. Basuiosa
0 IEHTpax MHOTOOOPa3Msl M TMPOUCXOXKIEHHUS KYNbTYPHBIX pacTeHHH. LIeHTphl MpoMCXOXIeHUS
JIOMAIIHUX XUBOTHBIX. CopT, mopona, mramMM. COBpEeMEHHbBIE METOMBI CeleKUuu. MaccoBbI U
VHAVBUIYAIBHBIA OTOOPHI B CENEKIMH pacTeHWid ¢ KUBOTHBIX. OIEHKa 3SKcTepbepa.
bau3kopocTBEHHOE CKpEINIMBaHUE — PIH6pPI21PIHF. Yucraga nuHUI. CerHII/IBaHI/Ie YUCTBIX JIMHUM.
Iereposuc, wnu rubpumHas cuna. HeponcTBeHHoe ckpemmBanue — aytOpunuHr. OTnanéHHas
rudpuanszanus u e€ ycrnexu. MIcKycCTBEeHHBIH MyTareHes U MOJIy4YeHHE MOJUIUIONI0B. JlocTmkeHus
CEJIEKIIUU PACTEHHUMH, ’KUBOTHBIX 1 MUKPOOPTaHU3MOB

B ToM umcie:

Jlexms Ne27

OK 01, OK 02,
OK 04, OK 07

Tema 10.2.

IpodeccnoHaIbHO OPUEHTHPOBAHHOE COlepPKAHMeE (Co/lepKAHUe MPUKJIATHOTO MOAYJISA)

4/4

OK 01, OK 02,




BuorexHonorun B *KU3HU U

OcHOBHEBIC HaIlipaBJICHUA COBpCMeHHOﬁ OHMOTEXHOJIOTHU B HpO(i)CCCI/IOHaJ]BHOﬁ ACATCIIBHOCTHU

OK 04, OK 07

npodeccuu yenoBeka. lIpaBuima mowmcka W aHanm3a OWOAKOJIOTHMYECKOW HWHGOpPMANMHM W3  Pa3THIHBIX IIK 1.4.
WCTOYHUKOB (Hay4YHas W y4eOHO-HAy4dHas JHUTepaTypa, CpeICTBa MaccoBOW HH(MOpMaIuH, CETh
WnTtepuer u apyrue)
B Tom uncie:
[paktuueckoe 3ansarue Ne 9 «Keiickl Ha aHanM3 UHPOPMAIIMK O HAYYHBIX JOCTIKCHHUSAX B 00JIACTH 4
TeHETHUECKUX TEXHOJIOTHH, KIETOYHON MHXEHEPUH, MUIEBBIX OMOTEXHOIOTUI»
Pasnen 11. Pemienne keiicoB B 00J1aCTH OMOTEXHOJOTHIA
Tema 11.1. IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE CO/iePKaHMe (CodepKaHue MPHUKJIATHOT0 MOAYJIs) 4 OK 01, OK 02,
ConuanbHO-3THYECKHE OTHYECKUE aCTEKThl Pa3BUTHA OMOTEXHOJIOTHMH M NMPUMEHEHHE MX B XHU3HM UYEJIOBEKa, IIOUCK U OK 04, OK 07
ACTIEKThI OMOTEXHOJIOTHIA aHanM3 WHPOPMAIMM W3 Pa3IMYHBIX WCTOYHWKOB (HAaydHas W y4eOHO-HaydHas IUTepaTypa, [IK 1.4.
CpeACTBa MaccoBOM MHpOpMaIyu, ceTb IHTEpHET U Ipyrue)
B Tom uncie:
[IpakTiaeckoe 3ausitue Ne 10 Keiicel Ha aHanmm3 mHGOpPMANUK 00 STUYECKUX ACTIEKTaX Pa3BUTHS 4
OMOTEXHOJIOTHH (110 MHHHA-TPYIITIAM).
IIpomeskyTouHas arTrecrauus B popme nuddepeHIUPOBAHHOIO 3a4eTa 1
Bcero: | 70




3. YCJIOBUSI PEAJIMBAIIAN OBIIIEOBPA3OBATEJIBHOMN JUCHUTIIMHBI
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. YuyeOHo-MeToau4ecKoe odecreyeHue
3.2.1. OcHOBHBbIE NeYaTHbIE U/WJIN 3JIEKTPOHHbIE U3IAHUS

1. Aradonosa, U. b. buonorus : 6a3o0BbIii ypoBeHs : yueOnuk / M. b. Aradonona, A. A.
Kamenckwii, B. . CuBorna3os. — 2-e u3j., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — Texkcrt : amekTpoHHbId // Jlap : 371eKTpOHHO-OMOIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/472913 (nata obpaienus: 11.02.2026).

2. AradonoBa, U. b. buonorus : 6a30BbIii ypOBEHb : MPAKTUKYM : yueOHoe nmocobue / 1.
b. Aradonosa, B. . CuBornazos. — 2-e u3n., crep. — Mocksa : [Ipocsemenune, 2025. — 112
c. — ISBN 978-5-09-121342-3. — TekcT : 3nexkTpoHHbIN // JIaHb : 3JeKTpOHHO-OMOIMOTeUHAs
cucrema. — URL.: https://e.lanbook.com/book/472916 (nara obparenus: 11.02.2026).

3. buonorus: 10-it xmacc : Ga3oBbIii ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckwuii, A. M. Pyoros [u np.] ; mon pemakuueit B. B. [laceunuka: snekrponHsblit // Jlans :
AJIEKTPOHHO-OMOIMOTeYHass cucteMa. — 6-¢ u3z., crep. — Mocksa : [Ipocsemenue, 2024, —
223 ¢. — ISBN 978-5-09-112164-3. — Tekcr : omektpoHHsli. —  URL:
https://e.lanbook.com/book/437336 (nata ob6pamenus: 11.02.2026).

4. buonorus: 11-it kmacc: 0a3oBbIif ypoBeHb : ydeOHMK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Pybuos [u ap.]. — 6-e u3a., crep. — Mockaa : [Ipocsemmenue, 2024. — 272
c. — ISBN 978-5-09-112165-0. — Tekcr : snekTpoHHbIH // JlaHb : 31eKTpOHHO-OMOINOTEeYHAs
cucrema. — URL.: https://e.lanbook.com/book/409211 (nara obparenus: 11.02.2026).

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

1. Poccuiickast s3iexkTpoHHas Imkona : [cait]. - URL:  http://resh.edu.ru/ (mara
obpamenust: 11.02.2026). — TekcT : 37E€KTPOHHBIN.



http://resh.edu.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
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

O1neHo4YHOEe MeponpusiTHe

IIP6 1. CchopmMupoBaHHOCTH 3HAHUIN
0 MeCTe ¥ POJIH OUOJIOTHHU

B CHCTEME HayyHOTO  3HAHHS;
(GYHKIIMOHATEHOU IPaMOTHOCTH
YeNnoBeKa JJIsl PEIICHUs KU3HSHHBIX
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), OnocuHTe3 Oenka,
CTPYKTYpHasl OpraHU3alusl >KUBBIX

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

ITP6 3. CchopMUpOBaHHOCTH YMEHHS
pacKpeIBaTh coJepKaHue
OCHOBOTIOJIArafOIINX OMOJIOTHIECKUX
TEOpPUA W THUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTalMOHHOH,
9BOJIFOLIMOHHOM, MPOHUCXOXKICHHUS
JKU3HU U YeJIOBeKa.

[1P6 4. CopMupoBaHHOCTH YMEHHS
pacKpbIBaTh OCHOBOIIOJIAral0IINe
Ouosioruueckue 3aKOHBI u
3akoHoMepHoctd (. Mengens, T.
Moprana, H.M. Basunosa, D3.
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 coJiepKaHue
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,

3amnoJjiHeHNEe TaOIHIIbI

Tect 1o Teme: «XUMHYSCKUM
COCTaB KIICTKI
IIpencraBnenue pe3ynbTaToB
npakTH4eckoi padotsl Nel-10
[MucemennsIit omnpoc Ne 1-5
Tect mo Teme: «bronormuecku
Ba)KHBIE XUMUYECKHE
COCIMHEHMS

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

Tect mo Teme: «O0OMeH
BEIIECTB

Y TIpeBpalleHue SHEPTUU

B KJIIETKE»

Tect no Teme: «brocuaTEe3
Oeka»

Ornenka koHcrekra Ne 1

Tect o Teme: «OKu3HEHHBIH
LMKJI KIETKN

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

Tect no Teme:
«3aKOHOMEPHOCTH
M3MEHYHUBOCTH

Orenka koHcriekTa Ne 2
Tect mo Teme:
«MUKpO3BOIFOIIHSL.
MakposBOJIIOLUS»
I'pynmoBas paboToii ¢
MOCIIEAYIOIEH YCTHOU
Mpe3eHTalen U 3alIUTON
VYerasiit onpoc Ne 1




A OIHWCAaHHWS  JKUBBIX  CHCTEM,
TIPOIIECCOB 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,
TUTACTUYECKOTO W JHEPreTHYECKOro
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 9KOCHCTEM,

AQHTPOIIOT€HHBIX U3MEHEHHUI

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
MPaKTUYCCKUX petieHuit 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 u
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, HHAWBUIYaITbHOTO
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 "
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
OKPY’)KAOIIUX JIFO/IeH, COOI0ACHHS
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




COCTaBJISITh TEHOTUITUYECKUAE CXEMBI | TUTIOB HACJICOBAaHHS MPHU3HAKOB Y
CKpEIIMBaHUS OpPTaHU3MOB, COCTABISIET CXEMBI
JUI pa3sHBIX THIIOB HAacJleJOBaHUs | EpeHOCa BEIIECTB W OSHEPIHU B
MPU3HAKOB y OpPraHu3MoOB, | SKocucTemMax  (Lemd  NUTaHus,
COCTaBIISATh CXEMBI nepeHoca | MUIIEBBIC CETH).
BEIIECTB U DHEPTrUM B DKOCUCTEMAax
(1Ienu MUTaHus, TTUIIEBBIC CETH). Kputnuecku OLICHUBAET
nHPOPMALUIO OHMOJIOTHUECKOTO
I1P6 9. ChopmMupoBaHHOCTH YMEHHUH | cOAep KaHUA, BKITIOYAIOTIYIO
KPUTHYECKU OLICHMBATH | TICEBIOHAYYHBIC 3HAHUS u3
UHPOPMALIUIO OHMOJIOTHYECKOTO | pa3IMYHBIX MCTOYHUKOB (CpeAcTBa
COJIepKaHus, BKJIFOYAIONIYIO | MACCOBOW HMH(pOpPMAaIUU, HAy4YHO-
TICEBJIOHAYYHBIC 3HAHMS U3 | IOMyJIsIpHBIE MaTepHabl);
pa3IMYHBIX MCTOYHUKOB (CPEICTBA | HHTEPIPETUPYET THYECKHE
MaccoBod HH(pOpPMAIUK, HAYYHO- | ACTICKTHI COBPEMEHHBIX
MOy ISIPHBIC MaTepuabl); | uccleToBaHui B Ouonoruu,
HUHTEPIPETUPOBATH STHYECKHE | MEIUIIMHE, OMOTEXHOJIOTHUH;
ACTICKTEHI COBpPEMEHHBIX | pacCMaTpUBaeT rIo0anbHbIC
WCCIIeIOBAaHUN B OHMOIOTHH, | IKOJIOTUIECKHE IpoOIIEMBI
MEIUIHHE, OMOTEXHOJIOTUH;, | COBPEMEHHOCTH, (opMupyeT 1O
paccMaTpuBaTh IJI00aJbHBIC | OTHOLICHUIO K HUM COOCTBEHHYIO
JKOJIOTHYECKHE MPOOJIEMBI | TTO3HIIUIO.
COBPEMEHHOCTH, (OPMHPOBATH IO
OTHOIIICHUI0O K HUM cobOcTBeHHy | Co3maer COOCTBCHHBIC
TIO3HIIHIO. MUCHMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE OHMOIOTHYEeCKOH
I1P6 10. CdopmupoBaHHOCTh | HHGOPMAIUM W3  HECKOJBKUX
YMEHUI co3AaBaTh COOCTBEHHBIE | HCTOYHHUKOB, TPAMOTHO HCIIONB3YET
MUCBMEHHBIC M YCTHBIE COOOINCHMS | TOHATHHHBIN armmapaT OHOJIOTHH.
Ha OCHOBE OHoI0rNYecKon
uHQOpMaIH u3 HECKOJIBKHX
HUCTOYHHUKOB, IpaMOTHO
WCIOJIb30BaTh TOHSATHHHBIN ammapar
Ouosoruu

[lepeueHb OLIEHOYHBIX MEPONPHUATHI, MOMJEKAUIMX OIEHKE B paMKax TEKYIIEro
KOHTPOJISI U TPOMEXKYTOYHOM aTTecTallud, M KOMIUJIEKT KOHTPOJIbHO-OLIEHOYHBIX CpEJICTB
npuseneH B [Ipunoxkenusx 1,2 k paboyeil nmporpamMMe yueOHON AUCIUILITHBI.
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