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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 roctuuu Poccuiickoit @enepanuu 7 utons 2012, peructpanuonssiii Ne 24480);

- @enepallbHOTO TOCYAAPCTBEHHOrO0 OOPa30BATENBLHOTO CTaHAapTa CpeaHEro MnpodeccruoHaIbHOTO
obpazoBanus no crnenuansHoctyd 09.02.11 Pa3paboTka U ympaBieHHe MPOrpaMMHBIM 00eCTIeYeHUEM,
yrBepxkaéHHoro Ilpukazom MunuctepcrBa npocsenieHus: Poccuiickoit ®eneparuu ot 24.02.2025 Ne
138 (zapeructpuposan B Munrocte Poccun 31.03.2025, perucrpaunonnsiii Ne 81696);

C YUEeTOM:

- OenepanbHON 00pa30BaTEIbHOM MHPOrpaMMBbl CpelHEro obmero oOpa3oBaHUS, YTBEPKIACHHON
IIpukazom MunucrepcTBa npocBemieHuss Poccuiickoini @enepanuu 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, npotokon Ne6 ot «18» ampens 2025.
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1. OBIIASI XAPAKTEPUCTHKA OBIIEOBPA3OBATEJIBHON TMCHUATIIVHBI
OV/1.08 BHOJIOT S

1.1. Heap 1 MecTO JMCHMILIMHBI B CTPYKTYpe o0pa3oBaTteabHoii nporpammsel CIIO

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

Oo6meoOpazoBarenbHas auciumuimHa OVYJ[.08 buosnorus sBisercs o00s3aTeIbHON YacThIO
0011e00pa3oBaTenbHOr0 IUKIA 00pa3oBareabHOH Tporpammbl B cooTBeTcTBUH ¢ ®I'OC CIIO mo
cneranbHocTH 09.02.11 Pa3paboTka u yrnpapiieHHE MPOrPaMMHBIM 00E€CTICUCHHEM.

Hens mucrumummael «OY .08 buonorus»: oBnajeHre o0OO0ydYalOIMIMMHUCS 3HAHHSAMHU O
CTPYKTYpHO-(DYHKIIMOHAILHON OpraHU3alliy KUBBIX CHCTEM Pa3HOTO paHTra U MPUOOpPETCHHE YMEHUN
WCIIOIb30BaTh 3TH 3HAHMS JUISI TPAMOTHBIX JCHCTBUH B OTHOIIEHHWHW OOBEKTOB JKMBOW IPHUPOABI H
pEIICHUS Pa3IMYHBIX )XHU3HECHHBIX TPOOIIEM.

JlocTrmkeHne 1eu U3ydeHHs JUCIUIUTMHBI «broiorus» Ha 0a30BOM YpOBHE 00€CIeunBacTCs
pEIIeHUEM CIIETYIOLIUX 3aa4:

— OCBOCHHE 00y4YaIOUIMMHUCS CUCTEMbI 3HAHUM O OMOIOTUYECKUX TEOPHSX, YUCHHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBMWIaX, CIYXKAIIMX OCHOBOH s (hOpMUPOBAHUS TIPEICTABICHUNA O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJaX HAy4YHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpPa3UH U
OCOOCHHOCTSIX JKMBBIX CHCTEM pAa3HOIO YPOBHS OpraHW3allld, BBIIAIOMIUXCS OTKPBITHAX U
COBPEMEHHBIX HCCJICIOBAHUAX B OMOJIOTHH;

— QopmupoBanue y o0O0ydaromuXcs IO3HABATEIBHBIX, WHTEIUICKTYAIBHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B MpoIlecce aHAIM3a TAHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISA0B, UACH U
MOJIXOJIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

— CTaHOBJICHHE y 00YJarOIIMXCs 00MIeH KyabTyphl, (DYHKIIMOHATLHOW IPAMOTHOCTH, Pa3BUTHE
YMEHUU OOBSCHATH M OIICHUBATH SIBJICHHUS OKPYXKAIOIIETO MHUpaA >XUBOW IMPUPOJBI HA OCHOBAHUU
3HAHUU U OIBITA, MOJYUYEHHBIX IPU U3YYEHUU OHOJIOTHH;

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

— BOCHHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMSI YEJIOBEKOM >KHUBOW TPUPOJIBI,
HEOOXOIMMOCTH OEpEKHOTO OTHONIICHHS K HEH, COOJIIOJCHHS STHYECKUX HOPM TPH TMPOBEIACHHUH
OMOJIOTUYECKUX UCCICAOBAHMIA;

— OCO3HAHHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWM /I TIOBBIIICHUS YPOBHS JKOJIOTHYECKOM
KYJBTYPBI, 17151 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHNS,

— 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 MTPOPUITAKTUKH 3a00JI€BaHUM.

1.2. TInanmpyemble pe3yJabTaThl OCBOCHHUS IHCHMIIIHHBI

[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:



Tabauya 3anonnsiemces 6 coomsememauu ¢ @Ol COO ¢ yuemom npumepHotl paboyell npoepammort 00ueodpa308amenbHoOl OUCYUNIUHDL

Koa u HamMeHOBaHHe
(popmupyembix
KOMIIeTeHIH I

Ilnanupyemble pe3yJbTaThl 0CBOCHHUS AU CHMIIHHBI

Oo6mue

JAucnunjanHapHble

OK 01. Brioupats
CHOCOOBI pelIeHUsI
3a1a4
podeCCHOHATEHOM
JIeSITEITbHOCTH
IIPUMCHUTCIILHO

K Pa3IUYHBIM
KOHTEKCTaM

JINMYHOCTHBIE Pe3yIbTaThl JOJDKHBI OTPAKaTh B YaCTH: TPYZAOBOTO
BOCITUTAHUS:
- TOTOBHOCTb K TpYAY,
TpyHOII00HeE;
- TOTOBHOCTh K AaKTHUBHOHM JEATEIBHOCTH TEXHOJIOTUYECKOM
M COIMAJIbHOW HAMpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,

OCO3HAaHMUEC NECHHOCTU MACTCPCTBA,

TUTAHUPOBATH U CaMOCTOSITENEHO BBITIONHATh  TaKyIO
JIeSITENIbHOCTE;
- HWHTEpeC K padmyHbeM  chepaMm  npodeccuoHaTbHON
JIeATETLHOCTH.

MertamnpenMeTHbie pe3yabTaThl JOJIKHbBI OTPaXKaTh:

OBrnaneHne YHUBEPCATbHBIMH Y4YeOHBIMH ITO3HABATEIbHBIMH
NECUCTBUSIMHU:

a) 0a30BBIC JTOTUICCKUE NCHCTBHS:

- CaMOCTOATENbHO  (QOpMyNmHpPOBaTH ¥  aKTyadU3UPOBATh

po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBCHHBIM MPU3HAK WX OCHOBAHMS JIJIs
CpaBHEHUs, Ki1accu(puKanuy 1 0000IIeHNS;

- OTIPECIIATH 1SN ICATENBHOCTH, 33J[aBaTh IapaMeTPhbl

U KPUTEPHH UX JTOCTHKCHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUUS

B PACCMaTPHUBAEMbIX SIBJICHUSIX;

- BHOCHUTh KOPPEKTHBBI B JCATECIBLHOCTh, OIICHUBATh COOTBETCTBUE
pe3yIIbTaTOB LEeJIIM, OLICHUBATh  PHUCKH IIOCTIEACTBHMI
JIeSITENNHLHOCTH;

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 pelIeHMs, HAXOAWTh apryMeHThI ]IS JIOKa3aTelbCTBa CBOMX
YTBEPXKICHUH, 33/1aBaTh IapaMETPhl U KPUTEPUU PEIICHUS;

- aHAJIM3MPOBaTh IOJYYCHHbIE B XOJ€ PCIICHUS 3aJa4yd
pe3ynbTaThl, KPUTHYSCKH OIIEHHBAaTh WX  JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

IIP6 1. CdopmupoBaHHOCTh 3HAHMA O MECTE W POJU OHOJIIOTHH
B CHCTEME€ HayYHOI'O 3HaHUS; (YHKINOHANBHOW IPaMOTHOCTH YEIOBEKa
JUTSL pELICHUs] )KU3HEHHBIX IPOOIeM.

[IP6 2. CdopMupoBaHHOCTD YMEHHS pPACKphIBaTh COJAEpIKaHUE
OCHOBOIIOJIAralOIINX OMOJIOTUYECKUX TEPMHHOB M IIOHATHH: >KU3Hb,
KJIETKa, TKaHb, OpraH, OpTraHWU3M, BHJ, HOMYJSNHUs, 3KOCHUCTEMA,
omorieHo3, onocdepa; Metabonm3m (0OMEH BEIIECTB

¥ TIpeBpalleHWe JHEPTuH), TOMEOcTa3 (CaMOperyssiius), OMOCHHTE3
Oenka, CTPYKTypHas OpraHW3alusi >HUBBIX CHCTEM, JAUCKPETHOCTH,
caMOoperyJIsALHs, CaMOBOCIIPOU3BEICHHE (pempoaykuus),
HACJIEACTBEHHOCTh, H3MEHYMBOCTb, JHEPrO3aBUCHUMOCTb, PpOCT U
pa3BUTHE, YPOBHEBAsI OPraHU3aLusl.

[MP6 3. CdopMHpOBaHHOCTH yMEHHsI PACKPBIBATH COJCpIKaHUE
OCHOBOIOJIArafOIMX OMOJIOTHYECKUX TEOPUH M TUIOTE3: KIETOYHOM,
XPOMOCOMHOW, MYTalIMOHHOM, SBOJIFOUOHHON, MPOUCXOKIACHUS KU3HU
U YeJIoBeKa.

[1P6 4. ChopMHpPOBaHHOCTh YMEHHsI PACKPBIBATH OCHOBOIMOJIATAIOIINE
Onosoruueckre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T. MopraHna,
H.HN. Baswuiiosa, 2. I'exkens,
®. Mrwomnepa, K. bapa), rpanumbl uX HOPUMEHUMOCTH K >KHUBBIM
CHCTEMaM.

I[IP6 5. IlpmoOpereHuwe oOmbITA TPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO TTO3HAHUSI, UCTIOJIb3YEMbIX B OMOJIOTHUHN: HAOIIOICHUS

W ONHMCaHUs XHMBBIX CHCTEM, NPOLECCOB W SBJICHMH; OpraHU3allH H
MpoBEeIEHUs] OMOJIOTMYECKOr0 SKCIEPUMEHTA, BBIIBM)KEHHUS THUIIOTES,
BBISIBIICHHS ~ 3aBHCUMOCTH ~ MEXJy HCCIICAYEeMBIMH  BEIHYHHAMH,
00BSICHEHUS MOJTYYSHHBIX pe3yIbTaToB
u (GopMyIHpOBaHUS BHIBOAOB C HCIOJB30BAHHMEM HAy4YHBIX MOHSITHH,
TEOPUM U 3aKOHOB.

[IP6 6. CdopMHPOBAHHOCTH YMEHHUS BBIACIATH CYIICCTBEHHBIC
MIPU3HAKU BUPYCOB, KJIETOK NPOKAPHUOT M 3YKAPHOT; OAHOKJIETOYHBIX H
MHOTOKJIETOUHBIX OpPTaHU3MOB, BH/IOB, OMOT€OIIEHO30B U 3KOCHCTEM;
0COOCHHOCTH TPOIIECCOB OOMEHA BEIIECTB WM IMPEBpAIICHUS DHEPTUU B
KIIEeTKe, (OTOCHUHTE3a, IJIACTHYECKOIO0 M HHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeHo03a, OIUIOJOTBOPEHHS, pa3BUTHI H




pa3pabaThiBaTh IUIAH PELICHUS TPOOJEMBbI C YYSTOM aHaIH3a
UMCIOIIUXCS] MATEPUATTLHBIX U HEMATEPHATBHBIX PECYPCOB;

-- YMETh TIEPEHOCUTH 3HAHUSI B TO3HABATEIILHYIO

U TIPAaKTUYECKYI0 00JaCTH KU3HEICATEIILHOCTH;

- yMeTh WHTCTPHUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obnacrei;

- BBIJIBUTaTh HOBBIC HJICH, MTPEIJIaraTh OPUTHHAIBHBIC MOAXOIbI U
pelieHus

Pa3MHOKEHUS, WHAWBUAYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a),
O0pBOBI 32 CyIIECTBOBAaHUE, €CTECTBEHHOTO 0TOOpa, BHI000pa30BaHUs,
MPUCHOCOOIIGHHOCTH OPraHU3MOB K CpeAe OOWTaHHs, BIUSHHSA
KOMIIOHEHTOB 9KOCHCTEM, AHTPOIOTEHHBIX M3MEHEHUH
B 9KOCHCTEMAaX CBOEI MECTHOCTH,

KpyroBOpOTa BEMIECTB U MPEBpaIeHIe YHEPTHH B Orocdepe.

[1P6 7. CpopMupOBaHHOCTh YMEHHUSI NPUMEHSTH MOJyYCHHBIE 3HAHUS
Uil OOBSCHEHUS! OMOJIOTHYECKUX MPOIIECCOB U SBICHUH, AJISI MPUHATHS
MPAaKTUYECKUX PEIIEHUN B MOBCEIHEBHOM KU3HU

C Henplo obecnieueHus OE30MACHOCTH CBOETO 370POBbS U 30POBBS
OKpY’KaloIuX JIOJEH, COOMIOACHUS 3I0pOBOTO o0pa3a XHU3HH, HOPM
IPaMOTHOTO MOBEJCHUS B OKPYXAIOLIEH NPUPOIHON cpele; HOHUMaHUE
HEOOXOIUMOCTH HCIIOIb30BaHUS AOCTHKEHUH COBPEMEHHON OHOIOruu
1 OMOTEXHOJIOTHH 17151 PAlIMOHAILHOT'O TIPUPOJIOTIONB30BAHUSL.

I1P6 8. CdhopMupoBaHHOCTh YMEHHS pemiaTh OMOJOTHYECKHE 3a7adHu,
COCTABJISITh TEHOTUITUNUECKUE CXEMBI CKPEILLIMBAHUS

JUTSL pa3HBIX TUTIOB HACJIEJOBAHUSI TPU3HAKOB Y OPTraHU3MOB, COCTABIISTD
CXEMBI TIepeHOCca BEIIECTB M SHEPTUU B DKOCHUCTEMax (LeMH MUTaHUS,
MTHIIEBEIC CETH).

[mP6 9. CdopMupoBaHHOCTH
UHQOPMAITUIO OHMOJIOTHUECKOTO
[ICEBIOHAYyYHbIE 3HAaHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpencTBa
MaccoBOH nHpOpMaLIUH, HAYYHO-TIONYJISIPHBIE MaTepHalbl);
UHTEPIPETUPOBATh STHYECKUE aCIIEKThl COBPEMEHHBIX MCCIICIOBAaHUN B
Ouosioruy, MeAMLUHE, OMOTEXHOJIOTHMH;, paccMaTpuBaTh IJI00aIbHbIE
9KOJIOTHYECKHE  NpOOIEeMBl  COBPEMEHHOCTH, (OPMHpPOBATH IO
OTHOIICHHUIO K HUIM COOCTBEHHYIO MO3HIIUIO.

[MP6 10. CdopMuUpoBaHHOCTL YMEHHUH CO37aBaTh COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOrMYeCcKOil
WHPOPMALIMK M3 HECKOJbKHUX HWCTOYHHKOB, TPAMOTHO HCIOIb30BAThH
MOHSITUHHBINA anmapaT OMOJIOTHH

YMEHUH KPUTUYECKH OlLIEHUBATh
COJIEP>KAHMS, BKJIFOYAKOUIYI0

OK 02. Ucnons3oBath
COBpEMEHHBIE
CpeJICTBa TOKCKA,
aHanmmsza u
UHTEPIpEeTaluu
UHQOpPMALH U
HHGOPMAIMOHHBIC
TEXHOJIOTHH JJIs1

JIndHOCTHBIE PE3yAbTATHI JOJDKHBI OTPakaTh B YaCTH: LIEHHOCTH
Hay4HOI'O ITO3HAHUS:

-c(hOpMHPOBAHHOCTD MHPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOIIECTBEHHOH
NPaKTUKH, OCHOBAHHOTO Ha JUAaJIOre KYJBTYp, CIIOCOOCTBYIOLIETO
OCO3HAHUIO CBOET0 MecTa
B [TOJIMKYJIbTYPHOM MUDE.

MeTanpeaMeTHbIE pe3yIbTaThl TOJKHBI OTPAKaTh:

I1P6 1. ChopMupoBaHHOCTH 3HAHUI O MECTE U POIH OHOJIOTUH

B CHCTEME€ Hay4HOIO 3HaHU; (YHKINOHAIBHONW IPaMOTHOCTH YEIOBEKa
JUTSL pEUICHUSI )KU3HEHHBIX TIPOOIIEeM.

IMP6 7. CpopMuUpOBaHHOCTh YMEHHUSI TPUMCHSThH IOJyYCHHbIC 3HAHUS
Uil OOBSCHEHUS! OMOJIOTMYECKUX MPOLIECCOB U SIBICHUH, ATl MPUHATHS
MPAKTUYECKUX PELICHUH B TOBCEAHEBHOW KU3HU

c menpio obecriedeHns O€30MaCHOCTH CBOETO 3/I0POBBS U 37A0POBbBA
OKPY)KAIOIIUX JIFOJICH, COONIOJCHUST 37J0POBOTO 00pas3a >KWU3HU, HOPM




BBITIOTHCHUS 33]1a4
podeCCHOHATTEHOM
JIESATEIIbHOCTH

OBnaJieHHe YHUBEPCAIBbHBIMH YYCOHBIMH  IO3HABATCIHHBIMU
JNEHCTBUSIMH:

B) pabota c nHpOpMaIHEH:

- BJIAJICTh HaBBIKAMHU MOJTYYCHUS uHpopmanuu
U3 HMCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH
TIOWCK, aHaIm3, CHCTEMaTH3aIHIO
U MHTEpIpeTaluio HMHPOPMAIMU pa3MYHBIX BUIOB U  (opMm
NPE/ICTABIICHHS;

- OIEHUBATH JOCTOBEPHOCTh, JIETUTUMHOCTH HH(OPMAINH,

€€ COOTBCTCTBUC MPABOBBIM U MOPAJIbHO-OTUYCCKUM HOpMaM

IPAMOTHOTI'O MOBEJIEHUS B OKPYKAIOLIEH IPUPOJHON Cpejie; IOHUMAHKE
HEOO0XOIUMOCTH HCIIOIb30BAaHUS AOCTHXEHUH COBPEMEHHON OMOIOruu
1 OMOTEXHOJIOTHH AJISl palliOHATBHOTO MPUPOAOTIONb30BaAHHS.

[MP6 10. CdopMupoBaHHOCT, yMEHHH CO3A4aBaTh COOCTBEHHBIC
[IUCBMEHHBIE M YCTHBIE COOOIIEHHsI Ha OCHOBE OHOJOrMYECKOi
nHGOPMALMM W3 HECKOJBKMX HCTOYHHKOB, I'PAMOTHO HCIIOJIb30BaTh
MOHSATUIHBIN anmapat OUoJoruu

OK 04. DddexruBHO

JImyHOCTHEIE PE3YIbTATBI JOJDKHBI OTPpAXaTh B 4HaCTU: LICHHOCTHU

I[IP6 5. IlpuoOpereHHe oOMNBITA NPUMEHEHHS OCHOBHBIX METOJIOB

B3aUMOJICHCTBOBAaTh M | HAYyYHOTO  IIO3HAHMSA:  OCO3HAHHE  LEHHOCTM  HAyYHOM | HAYYHOTO IIO3HAHHWS, MCIIOJIb3yEMBIX B OWOJIOTMM: HAOMIOACHUS U
paboTtath B | OCSATEIBHOCTH, TOTOBHOCTH  OCYIIECTBISITH INPOCKTHYIO M | ONMCAHUS JKMBBIX CHCTEM, IPOLECCOB M SBJICHHWH; OpPraHU3alld H
KOJIJICKTHBE U | UCCIIEIOBATENbCKYIO ESITENbHOCTh HHINBHYaIbHO U B TPYIIIIE. NpOBEJIeHHS OMOJIOTMYECKOTO HSKCIEPUMEHTa, BBIIBI)KECHUS THUIIOTE3,
KOMaH/Ie MertanpeaMeTHbIe pe3yIbTaThl TOJKHBI OTPaXKaTh: BBISIBJICHUSI 3aBUCUMOCTH MEXJy HCCIEAyeMbIMH BEIHYMHAMH,

OBnazeHne yHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU ACHCTBUAMH: | OOBSCHEHUS MOJIyYCHHBIX PE3yIbTaTOB

0) coBMeCTHas JIeSITEIbHOCTS! U (HOpMYJIHPOBaHUs BBIBOJOB C HCIOJNB30BAHHEM HAYYHBIX TMOHSTHH,

- IOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIeCTBAa KOMaH THON TEOpHIi ¥ 3aKOHOB

Y UHAUBUIYAJIHON paboThI;

- IPUHUMATD LM COBMECTHOM AEATEIIbHOCTH, OPIraHU30BbIBATh U

KOOPJMHUPOBAThH JIEUCTBUS

MO €€ JOCTIKCHMIO: COCTaBJIATH IUIaH JCHCTBUM, paclpelesiTh

POJIM C YYeTOM MHEHHMH YYacCTHHKOB OOCYXIAaThb pE3yJbTaThl

COBMECTHOH pabOTHI
OK 07. JlmyHOCTHBIE — pe3yibTaThl JIOMKHBI  OoTpakaTh B 4vactu: | [IP6 5. IlpuoOpereHne ombiTa NOPUMEHEHHST OCHOBHBIX METOJIOB
CopeiicTBoBaTh 9KOJIOTMYECKOT0 BOCTIUTAHHUS: HAYYHOTO [TO3HAHUS, UCTIOJIb3YEeMbIX B OMOJIOTHH: HAOIIOCHNS
COXPaHEHHIO - c(hOpMHPOBAHHOCTb HKOJOTMYECKOH KYJIbTYphl, NOHMMAaHHE | U ONHCAHUS JKUBBIX CHCTEM, NPOLECCOB W SIBICHUH; OpPraHU3alud U
OKpY>Kalolel cpefipl, | BIUSHHSA COIMAIbHO-SKOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE | MPOBEIEHHsS] OMOJIOTMYECKOTO0 SKCIEPUMEHTa, BBIIBHIKEHUS THUIIOTES,
pecypcocOepeKeHuo, | IPUPOAHON BBISIBJICHHS ~ 3aBUCMMOCTH  MEXIy HCCIECAYEMBIMH BEIMYMHAMH,

MPUMEHSTH 3HAHUS 00
W3MEHEHHUH KJIMMaTa,
TIPUHIIATIBT
OepeKIIMBOTO
MIPOM3BOJICTBA,

3¢ PEKTHUBHO
JIeHCTBOBATh B
Ype3BbIUaHBIX
CUTYaIUsIX

U COLMAIBHOM Cpelsl,
IKOJIOTHUECKHUX TIPOOIIEM;
- [UIAHUPOBAHUE W OCYILECTBJIEHUE JEHCTBUI B OKpYKaroulen

OCO3HAaHHE TJI00AILHOrO XapaKkTepa

Cpelle Ha OCHOBE 3HaHMs ILeJled YCTOWYMBOIO pa3BHUTHUSA
YEJI0BEYECTBA,;
- AKTHBHOE HENpusITHE  JCHCTBUM, IPUHOCSIILIHUX  BpeX

OKpY>Kalolllel cpee;

- YMEHHE TMPOTHO3MPOBATh HEOIATONPUATHBIC 3KOJOTHYECKUE
IIOCJIE/ICTBUS IPEANPUHUMAEMBIX JEHCTBUN, IPEIOTBPAILATD UX;

- pacIIUpeHHe  OMbITa  JEATCNBHOCTH  DKOJOTHYECKOH

00BsSICHEHHS NIOJTY4YEHHBIX PE3yJIbTATOB

u (GopMyInHpOBaHUS BHIBOJOB C HCIOJNB30BAHMEM HAYYHBIX IOHSTHH,
TEOPUM U 3aKOHOB.

I[IP6 6. CdhopMHUPOBaHHOCTH YMEHHS BBIIENATH CYLICCTBEHHBIC
MIPU3HAKK BUPYCOB, KJIETOK MPOKAPUOT M SyKapHOT; OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHIOB, OHOTEOIEHO30B M IKOCHCTEM;
0CcOOEHHOCTH MPOLECCOB OOMEHA BELIECTB M IPEBPAIICHUS SHEPTUHU B
KJIeTKe, (OTOCHMHTE3a, IJIACTUYECKOIO0 M HSHEPreTHYecKoro oOMeHa,
XEeMOCHHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHUS, pa3BUTUI U
pa3MHOKEHUs, HHIWBUAYAJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),




HaIpaBJICHHOCTH.

MerTamnpenMeTHbIe pe3yabTaThl JOIKHBI OTPAKATh:

OBnaJieHHEe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JICHCTBHSAMHU:
0) COBMECTHAs ICATEIBHOCTD:

- TIOHUMaTh ¥ HCIOJNB30BaTh
W MHJMBHUIYJILHOU paOOThI;

- IPUHUMATh LIEJTM COBMECTHOMU JCATEIBHOCTH, OPraHU30BbIBAThH U
KOOPJAMHUPOBATH JCUCTBUS
MO ee JOCTIDKCHHIO: COCTaBJIATh TUIaH JICHCTBHUM, pacrpeneisTh
pOJIM C YYeTOM MHEHHH YYacTHUKOB OOCYXJaTh pPE3yJbTaThl
COBMECTHOH pabOTHI

MPEUMYIIECTBa KOMaHIHOU

00pHOBI

32  CyIIECTBOBaHME, €CTECTBEHHOI0 OTOOpa, BHI000pa3oBaHus,
MPUCHOCOOIIGHHOCTH OPraHU3MOB K CpeAe OOWTaHHs, BIUSHHSA
KOMIIOHEHTOB 9KOCHCTEM, AHTPOIOTEHHBIX M3MEHEHUH

B 9KOCHCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEMIECTB U MPEBpaIeHIe YHEPTHH B Orocdepe.

[1P6 7. CpopMupOBaHHOCTh YMEHHUSI NPUMEHSThH MOJyYCHHBIE 3HAHUS
Uil OOBSCHEHUS! OMOJIOTHYECKUX MPOIIECCOB U SBICHUH, AJISI MPUHATHS
MPAaKTUYECKUX peleHuit B MOBCEHEBHOU JKU3HU
C Uenplo obecneueHUs OE30MaCHOCTH CBOETO 37I0POBBbS U 30POBbS
OKpY’KaloIuX JIOJEH, COOMIOACHUS 3I0pOBOTO o0pa3a XHU3HH, HOPM
IPaMOTHOTO MOBEJCHHUS B OKPYXKAIOLIEH NPUPOTHON cpele; HOHUMaHUe
HEOOXOIUMOCTH HCIIOIb30BaHUS AOCTHKEHUH COBPEMEHHON OHOIOruu
1 OMOTEXHOJIOTHH /17151 PAIMOHAIEHOTO TIPUPOIOTIONIb30BAHHUS

I[IK 15 3amummars
uHpopMario B 0Oaze

JAHHBIX c
UCIIOJIb30BaHUEM
TEXHOJIOTHH  3aIATHI
uHpOpMAIUN

OByajieHHe YHUBEPCAJBLHBIMH Y4eOHBIMH MO3HABATEJIHLHBIMHI
JAefCTBUSIMU:

a) 0a30BBIC JIOTMUYECKUE JICHCTBHSL:

CaMOCTOSITEIBHO (OPMYIIHPOBATh M aKTyaTHU3UPOBaTh MPOOIIEMY,
paccMaTpuBaTh €¢ BCECTOPOHHE; YCTAHABIUBATH CYIIECTBEHHBIN
NpU3HAK WM OCHOBaHHS JJIS CPaBHEHHS, KIACCU(PUKAIUK H
0000IIIeHNS,;

0) 0a30BBIC HUCCIICIOBATEIIBCKUE TCHCTBHS:

BJIaJICTh HABBIKAMH Yy4eOHO-HCCIIEIOBATEILCKOW W TPOCKTHOM
JICSATSIIbHOCTH, HABBIKAMU Pa3pEIICHUs ITPO0JIEM;

CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIIbHOMY TIOUCKY METO/I0B
pelICHHS IPAKTHUECKUX 3a/1a4, IPUMEHEHUIO Pa3IMIHbIX METOJIOB
Mo3HaHus; (OPMHUPOBAHME HAYUHOTO THIIA MBIILICHUS, BIAJICHHUE
HAy4YHOU TEPMHUHOJIOTHEH, KIIIOYSBBIMU TIOHATHUSIMH U METOJIAMH;
B) pabota ¢ nHOpManuei:

BIIQJICTh HABBIKAMM TIOJYYECHUS WHGOPMAIMM W3 HCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH IOKMCK, aHAJM3,
CHUCTEMATH3alMI0 W WHTEPIIPETANI0 WHQPOPMAIMHA Pa3IUIHBIX
BUJIOB U (hOpM TIPEICTABIICHHSL.
Osaagenue YHHBEpPCaJIbHbIMH
JeHCTBUSIMH:

0) coBMecTHasi 1eITeJIbHOCTh:
KOOPJWHHUPOBATh M BBINOIHATH PabOTy B YCIIOBUSIX PEalbHOTO,
BUPTYAJILHOTO ¥ KOMOMHMPOBAHHOTO B3aUMO/ICHCTBHS

KOMMYHUKAaTUBHLIMHA

CdhopMupoBaHHOCTh 3HAHUH 0A30BBIX MPUHIUIOB OHOMH(POPMATHKH H
0COOCHHOCTH O00pabOTKM ¥ 3aIlUThl TeHETWYECKUX MaHHBIX (B T.d.
NEePCOHAIBHBIX TEHOMHBIX JIaHHBIX) B 0a3ax MJaHHBIX C Y4ETOM
TpeOoBaHMI KOH(PHUICHIMATLHOCTH W JICHCTBYIOIIMX HOPMATHUBHBIX
aKTOB.




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHOU JUCHUINJIAHBI

2.1. Tpya10eMKOCTb OCBOEHHS TUCUUILINHBI

Bun yuyeOHo# padoThl

O0neM B yacax, Bcero

1 cemectp BCET'O, B T.4.: 26
OcHOBHOE coJiepxkaHue, B T.Y.: 28
Jlexumn 18
[TpakTudeckue 3aHATUS 6

IIpodeccrnonaibHO OPMEHTUPOBAHHOE COJEPKAHUE, B T.4.: -

Jlekuun -

[IpakTuueckue 3aHATHS -

IMpomeskyTounasi arrectanus (J[pyras ¢gopma KoHTPOJIsI) 2

2 cemectp BCEI'O, B T.u.: 47
OCHOBHOE co/Iep:KaHue, B T.4.: 47
Jlekuun 28
[IpakTuueckue 3aHATHS 18
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME, B T.U.: 12
Jlekuun -

[IpakTrueckue 3aHATHS 12
IMpomexyrounas arrectanus (IuddepeHunpoBanHblii 3a4eT) 1

BCEI'O no fucumMIJidHe, B T.4.:

OCHOBHOE co/Iep:KaHue, B T.4.: 73
Jlekuun 46
[IpakTryeckue 3aHITHS 24
IIpodeccnonaIbHO OPMEHTHPOBAHHOE COACPKAHME, B T.U.: 12
Jlexkunn -

[IpakTrueckue 3aHATHS 12




2.2. TemaTu4eckui MaaH U COJEPKaHUE AUCIIUTUIUHbBI

HaumeHoBaHMe pa3iesoB u O6bem | Dopmupyemble
Copaepxxanne yueOHOro MaTepuaja u (pOpMbI OPraHU3ALUH AeATEIbHOCTH 00y4aI0IIUXCA
TeM 4acoB KOMIIETeHIIM U
1 cemecTp BCEI'O 26
Paznen 1. Buonorusi kak Hayka. JKuBble cHCTEMBI M MX OPraHu3alus
Tema 1.1. OCHOBHOE cojIep:KaHNe Y4eGHOro MaTepuaia 2 OK-02
buonorus buonorust — Hayka o >xuBod mpupone. CBsi3u OHOJNIOTHMHM C OOIIECTBEHHBIMH, TEXHUYECKUMH U
B cucTeMe Hayk. O0mas JIPYTUMH €CTECTBEHHBIMU HayKamH, (GUIIOcOQHeH, penurueii, STUKOH, 3CTETUKON U mpaBoM. Ponb
XapaKTepPUCTUKA )KU3HU Ouonorun B (OPMHPOBAHMM COBPEMEHHON HAy4YHOH KapTuHBI Mupa. CucTeMa OHOJOTHMYECKHX
HayK.
Metoapl mMO3HaHMS JKMBOM mNpHponsl (HAOMIOAEHUE, SKCICPUMEHT, OIHCAHUE, H3MEPEHHeE,
KiaccuuKalus, MOACIUPOBaHIE, CTATHCTHIECKast 00paboTKa JaHHBIX).
’Kusbie cuctembl (OMOCUCTEMEBI) KaK MpeaMeT M3ydeHus Ononornu. OTIHYUE KUBBIX CHCTEM OT
HEOpraHu4YecKoi mpupoasl. CBOMCTBa OMOCKCTEM U UX pa3HOOOpasue.
YpoBHM OpraHu3andyd OHOCHUCTEM: MOJICKYJISPHO-TEHETHYECKHH, KIETOYHBIH, OpraHW3MEHHBIMH,
MOMYJISIIIMOHHO-BUOBOM, 9KOCUCTEMHBIH (01O - re0leHOTHYECKHI), OMocdepHBIi
B ToM uncie:
Jlekmus Nel 2
Pa3nes 2 XuMHYeCKHIl COCTAaB M CTPOEHHE KIETKH
Tewma 2.1. OcHoBHOe cofiep:kaHMe YUeOHOT0 MaTepuaa 4 OK-01, OK-02,
XUMHYECKHUH COCTaB KIETKU. | XMMHUUYECKUH COCTAaB KICTKH. XUMHYECKUE DJIEMEHTBI: MaKpPO3JIEMEHThI, MUKPOAJIEMEHThI. Boza u OK-04
Bona u MunepaibHbie MuHepaibHble BemiecTBa. DyHKIMM BOJBI M MHUHEpaJbHBIX BeliecTB B KieTke. llognepxanue
BEIIECTBA OCMOTHYECKOT0 Oalanca
B Tom uncie:
Jleximst Ne2 2
[Ipaktnueckoe 3ausitue Nel «buosnornueckast pojib MUHEPAJIBHBIX BEIIECTB B 00ECIIeYeHUH 2
KHU3HECSITEINbHOCTH OPraHU3MOB, IPOSIBJICHUA ANCOaIaHCa MUHEPAIBbHBIX SJIEMEHTOBY
Tema 2.2. OcHOBHOe cojiep:KaHNe Y4eOHOro MaTepuaia 4
buonorunueckn BaxHbIE benkn. CocraB m crpoeHue Oe€NKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHunmbie u OK-01, OK-02,
XUMHYECKHE COCTUHEHUS 3aMEHHMbIE AMHUHOKHUCIIOTHl. AMUHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYPBI OEIKOBOH MOJIEKYIIbI OK-04

(epBUYHas, BTOPHYHAS, TPETHYHAS U YETBEPTHUYHAS CTPYKTYpa). XUMHUYECKHE CBOWCTBA OCIIKOB.
buonornueckne ¢yakmun OGenkoB. PepMeHTHl — Ouonornyeckue Karamm3atopel. CTpoeHue
(epMeHTa: aKTUBHBIA LEHTpP, cyOcTpaTHas crnenuuyHocTb. Kodepmentsl. Buramunsl. OTnnuuns
(epMEHTOB OT HEOPraHMYECKHUX KaTaln3aToOpOB.

YrieBoel: MOHOCaxapu bl (TII0KO3a, pru003a U Ie30KCHpr003a), Tucaxapuabl (caxapo3a, JaKTo3a)
W Tonmucaxapuibl (Kpaxmall, TIIMKOTeH, IeuTono3a). buomorndeckue QYHKIUM YTIEBOJOB.
Jlunuapr: tpurnuuepunasl, ¢dochonunuasl, crepouabl. 'mapodunabHO-rHAPOGOOHBIE CBOWCTBA.




Buonornueckue Qpynknun nunugos. CpaBHEHHE YIIIEBOJOB, OSIKOB U JIMIUAOB KaK MCTOYHHUKOB
sHeprun. HyknennoBeie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢pyakmun JJHK. Ctpoenne n pyakmmn PHK. AT®: ctpoerne n pyHKInun

B Tom uncie:

Jlexnmst Ne3 2

Jlexums Ne4 2
Tewma 2.3. OcHOBHOE cojiep:KaHue Y4e0HOro MaTepuasia 6 OK-01, OK-02,
CrtpykTypHO- Hutonorust — Hayka o kjierke. Kierounast Teopusi — mpuMmep B3auMoOJeCcTBUS uael U GakToB B OK-04
(byHKUMOHANbHAS HayYHOM MO3HaHUU. MeTO/bI U3yUeHHSs KIETKU.
OpraHu3anys KJIeTOK Knerka kak mnenoctHas jkuBas cucrema. OOLIMe NPU3HAKUW KIIETOK: 3aMKHYTas Hapy)KHas

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

Tumbl  KJIeTOK:  JyKapuoTH4YecKass ®  mpokapuotudeckas.  OcoOEHHOCTH  CTpOEHUS

MpoKapuoTHYeckor KieTku. Kierounas crenka Oakrepuii. CTpoeHHE SYKapHOTHYECKOW KIETKH.

OCHOBHBIE OTJIHYHUSI PACTUTENHHON, XKUBOTHOM M TPUOHOU KieTkH. [loBEpXHOCTHBIE CTPYKTYpHI

KJIETOK— KJIETOYHAas CTEHKa, TIMKOKaIKKC, uX (yHkuuu. [lnazmaTnyeckas MmeMOpaHa, ee cBoiicTBa

U QYHKIHUH.

Hurormnasma u ee opranounbl. OmHoMeMmOpannble opranouasl kinetku: JIIC, ammapar I'omsmkw,

nn30coMbl. [loyaBTOHOMHBIE OpraHouzbl KJIETKHA: MHUTOXOHApPUH, miactunabl. IlpoucxoxneHue

MUTOXOHJpUM © TuiacTua. Bunel tutactua. HememOpaHHbIE OpraHoMIbpl KJIETKH: PUOOCOMBI,

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

Anpo — perynaTopHblii neHtp kietku. CTpoeHue siapa: snaepHas o000J04Ka, KapHoIUiasMa,

XPOMATHUH, SIAPBIIKO. XpOMOCOMBL. TPaHCIOPT BEIIECTB B KIIETKE

B Tom uncie:

Jlekmus Ne5 2

Jlekmus Ne6 2

[IpakTnueckoe 3anstne No 2 «CTpoeHue KIETKHM (pacTeHHs, KHBOTHBIE, I'pUOBI) U KJIIETOYHBIE 2

BKJIIOUEHUS (KpaxMajl, KApOTHHOM/IBI, XJIOPOTIACTHI, XPOMOIIIIACTHI)»
Pasnea 3. /Kn3HenesiTeIbHOCTD KIETKH
Tema 3.1. OcHoOBHOe coiep:kaHMe Y4eOHOT0 MaTepHaIa 4 OK-01, OK-02,
OOMeH BemecTs U OOMeH BemecTB, WM MeTa0oIu3M. ACCHMUIAIMS (IIACTUYECKUH OOMEH) W JMCCHUMUISIIHS OK-04

IIPEBpAILICHUE SHEPTUU B
KIIETKE

(oHepreTuvecknii 0OMEH) — JIBE CTOPOHBI €IWHOro Imporecca MeTabonu3ma. Ponb 3akoHOB
COXpAaHEHHMSl BEIIECTBA W DSHEPrUM B IOHUMAHMU MeTabonm3ma. Tumbel OOMEHa BELIECTB:
aBTOTPOQHBIN U reTepoTpodHbIA. Postb (hepMEHTOB B 0OMEHE BELIECTB M MPEBPALICHIH YHEPTHH B
kietke. PortocuHrte3. CBeroBas W TemHOBas (a3bl (GoTocuHTe3a. Peakimu QoTocuHTesa.
OddexTrrHOCTL hoTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a I JKU3HM Ha 3emiie. BiusHue ycioBwuii
cpensl Ha (POTOCHMHTE3 M CHOCOOBI MOBBIMICHUS €r0 MPOAYKTUBHOCTU Y KYJBTYPHBIX PacTCHHH.
XemocuHTe3. XeMOCHHTE3UpYyIolIre OakTepuu. 3HaYeHHEe XeMOCHHTE3a IS )KU3HU Ha 3eMiie.

OHepreTudeckuii oOMeH B KIleTKe. PacieruieHue BelecTB, BBIJICIICHHE W aKKyMYJIUPOBAaHHE




SHEPrUM B KJIETKE. OTalbl JHEPreTH4eckoro oOmeHa. [nmkonm3. BpokeHune u ero BUBL
Kucmopomunoe oxucienwe, wWid KietrodHoe apixanme. OxuciauTenbHOe (ochoprmmpoBaHue.
D¢ hEeKTHBHOCTH YHEPTETHICCKOTO OOMEHa

B Tom uncie:

Jleximst N7 2

Jlexkumst Ne§ 2
Tewma 3.2. OcHOBHOE coiep:KaHNe Y4eOHOIr0o MaTepHuaia 4 OK-01, OK-02,
BuocunTes Oenka Peakiun matpuunoro cunresa. ['enermueckast nHpopmanus u JHK. Peanuzanms renetuueckoit OK-04

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

PHK. Tpancnsmus — 6mocuHTe3 Oenka. Dtambl TpaHcisanuu. KomupoBaHue aMHHOKUCIOT. Poib

pubocomM B OMocuHTE3e Oenka

B Tom uncie:

Jlexuus Ne9 2

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

HYKJIEOTHJIOB»
IIpome:xyTouHas aTTecTAlMA: Apyrasi ¢opMa KOHTPOJIsA 2
2 ceMecTp BCEI'O 47112
Tewma 3.3. OcHoBHOe cofiep:kaHMe YUeOHOT0 MaTepuaa 2 OK-01, OK-02,
Bupycst Hexnerounsie ¢opmbl xu3HH — BUpychl. Mcropusi otkpeitusi BupycoB (. M. VBaHOBCKuii). OK-04

OCOOEHHOCTH CTPOCHHSI M KH3HEHHOIO IMKIa BUpycoB. bakrepmodaru. bonesnu pacrenwmid,

KUBOTHBIX M YEJOBEKa, BbI3bIBaeMbIe BHpycamu. Bupyc mmmyHozpeduimra uenoeka (BUY) —

Bo30yautens CIIM da. IlpodunakTruka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUI

B ToM uncie:

Jlexnust Nel0 2
Pa3nen 4. Pa3MHokeHHe M MHANBHAYAJTbHOE PA3BHTHE OPraHU3MOB
Tewma 4.1. OcHoBHOe cofiep:kaHMe YUeOHOT0 MaTepuasa 2 OK-01, OK-02,
JKW3HEHHBIN UK KIIETKU KieTounslii uKII, UM KU3HEHHBIN UK KieTku. MHTepdasza n murtos. [Iporeccel, mpoTekaromuie OK-04

B wuHrepdaze. Perummkanus — peakuus marpuuHoro cuaTre3a [JIHK. Ctpoenme xpomocom.

XpoMOCOMHBIH HaboOp — KapHOTHIL. JIWIJIOWJHBIA W TaIUIOWJAHBIA XPOMOCOMHBIE HAOOPHL.

Xpomatuasl. [{luTonorndyeckne OCHOBBI pa3MHOKEHUS U MHIUBUAYAIBHOTO Pa3BUTHS OPraHU3MOB.

Henenue xietkn — Muto3. Ctaguu Murosa. [Ipoueccel, mpoucxoadiye Ha pa3HbIX CTaAUAX MUTO3a.

buonormueckuii cmpic mutosa. [lporpammupyemas ruenp KIETKH — alloNTo3

B Tom uncie:

Jlexrus Nell 2
Tema 4.2. OcHOBHOe coiep:kaHMe YIeOHOT0 MaTepHuaia 2 OK-01, OK-02,
DopMBI Pa3MHOKECHHUS @opMbl pa3MHOKEHHSI OpPraHU3MOB: Oecroyioe W MoJioBoe. Buuel Oecronoro pa3MHOXKEHUS: OK-04
OpraHU3MOB JIeJICHUE HAJBO€ U IIOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIHOPOOOpa30BaHUE, BEreTaTUBHOE

PAa3SMHOKCHHUC. I/ICKyCCTBCHHOC KIIOHUPOBAHUC OPraHU3MOB, €T'0 3HAUCHUC JI1 CCIICKIUU.




[TomoBoe pa3smMHOXKeHHE, €ro oTmMuus OT Oecmoyoro. Meito3. Craamm wMeiioza. Ilporeccsr,
NpOUCXOMsIIME Ha cTaauax Merosza. IloBemeHne xpomocom B Meioze. KpoccuHrosep.
buonornuecknii CMBICT W 3HaYeHWE Mero3a. ['ameroreHe3 — mporiecc 0O0pa30BaHHS ITOJOBBIX
KJIETOK Y JKUBOTHBIX. [loJIOBBIE JKene3bl: CeMEHHWKH M suYHHKH. OOpa3oBaHUE W Pa3BUTHE
TTOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30M 1, SMIEKIeTKa) — criepMaToreHe3 u oorene3. OcoOeHHOCTH
CTpOEHHS AUIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. [lapTenorenes

B Tom uncie:

Jlexrust Nel2

N

Tema 4.3.

OcHOBHOE cojIep:KaHNe Y4eGHOT0 MaTepuajia

NuauBumyansHOE pa3BUTHE
OpraHu3MOB

WnpguBunyansHoe pasputve (OHTOTEHE3). OMOpHOHANbHOE paszBuThHe (IMOpHOTeHe3). OTallbl
3M6pI/IOHaJ'H>HOFO pa3BUTHUA Y O3BOHOYHBIX XKMBOTHBIX!: ILpO6J'I€HI/IC, racTpyjdanusa, OpraHorcHes.
[MoctamOproHanbHOEe pa3BUTHE. THIBI TOCTIMOPHOHANBHOTO Pa3BUTHS: TNPSMOE, HEMpsSMOe
(MmumHOYHOE). BnmsHWe cpenbl Ha pa3BUTHE OPTaHU3MOB; (AKTOPHI, CIIOCOOHBIE BBI3HIBATH
BpOXKJEHHbIE ypoAcTBa. PocT u pasputrue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHUS: IBOMHOE
OIJIOAOTBOPEHHUE, CTPOCHHE CEMEHH, CTaJIUN Pa3BUTHUS

B Tom uuncie:

Jlexrmst Nel3

[Ipaktiueckoe 3ansatue Ne 4 «UMH(pexknmoHHBIe 3a00eBaHUS W DONHIEMHH B HCTOPUHU
4eJI0BEYECTBAY.

OK-01, OK-02,
OK-04

Pa3nea 5. HaciaencTrBeHHOCTh

U USMCHYMBOCTDH OPraHu3smMoB

Tema 5.1.

OcHOBHOeE cofiep:KaHMe YIeOHOI0 MaTepHaIa

3aKOHOMepHOCTI/I
HacCJICJOBaHUA

[Ipenmer u 3amaun reHetuku. Pons nuTonoruy M SMOPHOJIOTUU B CTAHOBJIEHMM T'€HETHKH. Biian
pOCCHHCKHX M 3apyOeXHBIX Yy4YeHBIX B  pa3BUTHE TE€HETUKH. MeToAbl  TeHeTHKH
(TMOpHUIOIOTHYECKHT, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUIECKHI). OcHOBHBIE
TeHETHYECKHE NOHATHA. | eHeTHUecKasi CHMBOJIMKA, UCTIONb3yeMasi B CXeMaxX CKPELIMBAaHUI.
3aKOHOMEPHOCTH HACJIEIOBaHHUSA NPU3HAKOB, ycTaHOBiIeHHBbIe 1. Mennenem. MonorubpumHoe
CKpelMBaHue. 3aKOH eIMHO00pa3us THOPUIOB TEpBOro MokosieHus. [IpaBuiio JOMHHUpPOBAHUSI.
3aKoH paclienyieHus Ipru3HakoB. ['unore3a yncToTsl rameT. I1odHOE U HEMOIHOE TOMUHHPOBAHHUE.
JurnOpuaHoe ckpeniBanue. 3aKOH HE3aBUCUMOI'O HaclleI0BaHMs MPU3HAKOB. LluToreHernueckue
OCHOBBI  JUTHOPHIHOTO CKpelIMBaHUS. AHalIM3HMpYylollee CcKpemuBanue. lcrmons3oBaHue
AHAJIM3UPYIOLIEro CKPELIUBaHusl VISl OllpeiesICHHs T€HOTHUIa ocodu

B ToM umncie:

Jlexums Nel4

[IpakTnueckoe 3amstne No 5 PemieHne 3amay Ha OMpeleeHHE BEPOSITHOCTH BO3HUKHOBEHHSA
HACJIEICTBEHHBIX MPU3HAKOB MIPH MOHO-, AH-, TOJUTHOPUIHOM U aHAU3UPYIOIIEM CKpEIINBaHUH,
COCTaBJIEHHE TeHOTUNHYECKNX CXEM CKPEIIMBAHU

OK-01, OK-02,
OK-04

Tema 5.2.

OcHOBHOE cojIep:KaHue Y4eGHOT0 MaTepHuajia

CLeIUIeHHOE HACIEqOBaHNE

CueruieHHOEe HacjenoBaHue Npu3HakoB. Pabora T. MopraHa Mo CHEMJICHHOMY HAcCJIeIOBaHHIO

OK-01, OK-02,
OK-04




IMPU3HAKOB

reHoB. HapyiieHue cLeIIEHHSI TEHOB B PE3YJNbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAS TEOPHS
HACJIEICTBEHHOCTH. | eHeTHIecKne KapThl.

l'enernka moma. XpOMOCOMHOE OIpeleleHrne Iojia. AYTOCOMBI W TIOJIOBBIE XPOMOCOMBI.
I'omorameTHBI€ U reTeporaMeTHeie opranu3Mel. HaciaenoBanue mpu3HaKkoB, CHEITICHHBIX C TOJIOM

B Tom uncie:

Jlexmst Nel5

N

[Ipaktrueckoe 3aHatue Ne 6 Pemenue 3agad Ha ONpeAciiCHHE BEPOSTHOCTH BO3HUKHOBECHIS
HacIEACTBEHHBIX MPU3HAKOB MPHU CUEIUICHHOM HACIIeJOBAHUH, COCTABIICHUE TEHOTUITUYECKUX CXEM
CKpEIIUBaHUs

Tema 5.3.
3aKOHOMEpPHOCTH
U3MCECHYNBOCTHU

OcHOBHOe coJiepkaHne Y4eOHOIro MaTepuaJia

W3MmeHunBOCTE. BuABI M3MEHUYMBOCTH: HEHACIEICTBCHHAs M HACIEICTBEHHas. Poib cpensl B
HEHACJECJCTBEHHOW HM3MEHYMBOCTH. XapaKTePUCTHKa MOIU(PHUKANUOHHOW  W3MEHYMBOCTH.
BapuaunonHsiil psg u BapuauuonHas kpusass. Hopma peakuuu npusHaka. KonudecTBeHHbIE U
Ka4yeCTBEHHbIEC IPU3HAKU U UX HOpMa peakiuu. CBOWCTBa MOJU(PHUKALMOHHONW N3MEHYHBOCTH.
HaCHeILCTBCHHaH, WA T€HOTUIINYECKasT N3MEeHYNBOCThL. KoMOMHATHBHAS M3MEHUYUBOCTHL. Meiio3 u
MOJIOBOM TMPOIIECC — OCHOBA KOMOWHATUBHON W3MEHYUBOCTH. MyTauroHHasT W3MEHYUBOCTb.
Knaccudukamuss myTanmii: TeHHbIE, XpOMOCOMHBIE, T€HOMHbBIE. YacToTa M MPUYWHBI MYTaIlWi.
MyrareHnble (QaxkTopbl. 3aKOH TOMOJIOTHUECKHX PAJOB B HACJIEACTBEHHOM M3MEHYHMBOCTH
H. 1. BaBunosa

B ToM umncie:

Jlexms Nel6

OK-01, OK-02,
OK-04

Tema 5.4.
I'enetuka dejoBeka

OcHOBHOe cofiep:KkaHMe YIeOHOI0 MaTepHaIa

I'enetnka dyemoBeka. Kapuotum uyenoBeka. (OCHOBHBIE
ICHEAJIOTHYCCKHUY,  OJIM3HELOBBIA,  IIUTOTCHETHYCCKUH, OMOXMMHUYECKUH,  MOJICKYJISPHO-
reHetuueckuil. CoOBpEeMEHHOE ONpEAeJICHUE TEeHOTUIA: IOJHOI€HOMHOE CEKBEHHPOBAHHUE,
TEHOTHIMPOBaHUE, B TOM 4umciie ¢ momompblo [Il[P-ananm3a. HacmenctBenusie 3a0oiieBaHUs
YeJIOBEKA: TeHHBIE 00JIe3HU, OOJE3HN C HACIIEICTBEHHON IPEIpacioioKeHHOCTHIO, XPOMOCOMHEIE
0osne3nn. CoMaTHuecKkre M reHepaTHBHbIE MyTaluu. CTBOJIOBBIC KIETKH. [IpUHIHITEI 3710pOBOTO
o0Opa3a >KM3HH, JTUArHOCTUKU, NPO(MWIAKTHKH W JICYCHHWS TEeHETHUYECKUX Oone3Hed. Memuko-
TEHETUYECKOE KOHCYJIbTHPOBAHUE. 3JHAUCHHUE MEIUIIMHCKOW TEHETHKH B TIPEIOTBPAIICHHU U
JICYCHUU TEHETHYECKUX 3a00JIeBaHNH YeoBeKa

METOABbI TCHCTHUKH YCJIOBCKaA:

B ToM umncie:

Jlexms Nel7

OK-01, OK-02,
OK-04

Pasznen 6. DBorrononHast ou

0JI0THUHA

Tema 6.1.
OBOJIIOIUOHHAS TCOPHUS
U €€ MECTO

B OMoJIOTHH

OcHoBHOE COACPKaHUC yqeﬁﬂoro MaTepuaJia

Hpe,Z[HOCI)IJ'IKI/I BO3HHKHOBCHHS SBOJIIOLHOHHOMN TCOpUU. SBOJ'HOLII/IOHHS.H TCOpHUA U e€ MeCTO B
Ouonorun. Brusaue SBOJIFOLIMOHHOM TCOPUHU Ha Ppa3BUTHUC OuoNoOrun U ApyTrux Hayk.
CBI/IZ[CTGJII:CTBEI spoyrronnK. IlaneoHTONOrMYEeCKHe: TOCIEA0BATEILHOCTh IIOSBJIICHUS BHIOB B

OK-01, OK-02,
OK-04




MaJICOHTOJIOTHUECKOM JICTOMHCH, TiepexoqHble (popMbl. Buoreorpaduyeckue: CX0ICTBO U pa3Indue
(ayH u Qmop MaTepUKOB W OCTPOBOB. DMOPHOIOTHYECKHE: CXOJCTBA W Pa3IHUUs 3MOPHOHOB
Pa3HBIX BHUAOB TO3BOHOYHBIX. (CpaBHHUTEIHHO-aHATOMHYECKHE: TOMOJIOTMYHBIE, aHaJOTHYHBIC,
PYIUMEHTApHBIC OpraHbl, aTaBU3MbL. MOJCKYISPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH W OCHOBHBIX META0OIMUECKUX ITyTeH y BCEX KUBBIX OPTaHU3MOB.
OpomoniionHas Teopust Y. JlapBunHa. IIpeamochuik BO3HMKHOBEHHS NapBHHHM3MA. J[BHKyIme
CWJIBI 3BOJIIOIIMH BUOB 10 JlapBUHY (M30BITOYHOE Pa3MHOKEHHE TIPU OTPAHUYCHHOCTH PECYPCOB,
HeomnpeaenéHHas H3MEHYHBOCTh, 00ph0a 3a CyIeCTBOBAHUE, ECTECTBEHHBINH 0TOOD)

B ToM umncie:

Jlexrmst Nel8

Tema 6.2. OcHOBHOe cojlep:kaHNe Y4eOHOro MaTepuasia
Mukpo3Boonys Cunretnueckass Tteopus sBomonuu (CTD) u e€ OCHOBHBIE MNONOKEHHA. MUKpPO3BOIIOIMS. OK-01, OK-02,
[Nomymsinys kKak equHUIA BUIA U SBOIIOIUH. OK-04
HBwxkymme cuiabl  ((akTopsl)3BOIIOLMK BUAOB B Impupoie. MyTalMOHHBIA mpouecc |
KOMOWHATHBHAs W3MEHYMBOCTE. [lomynsioHHbIe BOMHBL U Apeiid reHoB. V3omsmust 1 MUTpaIysl.
EcrecTBenHblli 0TOOp — HampaBmisiomui (aktop sBomtonuu. DopMBl €CTECTBEHHOTO OTOOpA.
[Ipucmoco6neHHOCTh OpraHU3MOB KaK pe3yibTaT 3BOJIONUH. l[Ipumepbl mpucnocoOiIeHud y
opranu3mMoB. Apomopho3bl W wuauoadanTanud. Bun w  BumooOpasoBanue. Kpurepum Buza.
OcHoBHBbIC (hOpPMBI BHI000pa30BaHus: Teorpaduueckoe, IKOJIOrHIeCKOe
B ToM uncie:
Jlexmst Ne 19
Tema 6.3. OcHOBHOE cojiep:kaHNe Y4eOHOro MaTepuaa
Makpo3BOJIIOLHS MakposBomoriusi.  DopMbl  3BONIOLUM:  (WIETHYECKas, JIMBEPreHTHas, KOHBEPreHTHas, OK-01, OK-02,
napauensHas. HeobpatumocTs 3Bosonmu OK-04
B ToM uncie:
Jlexmus Ne 20
Pa3nen 7. Bo3dHuKHOBeHMeE M pa3BUTHE KU3HM Ha 3emJie
Tema 7.1. OcHOBHOE cojiep:KaHNe Y4eOHOro MaTepuaja
3apoxxaeHue JloHayuHBIE NpEACTABICHNS O 3apOKICHUH KU3HA. HayuHble runore3sl BOSHUKHOBEHMS )KM3HU Ha OK-01, OK-02,
Y PA3BUTHUE KU3HU 3emie: abuoreHe3 W MaHcrepMusi. XUMHUUYECKasl SBONIOLMS. AOUOTEHHBIH CHHTE3 OPraHUYECKHX OK-04

BEUIECTB M3 HEOPraHWYECKUX. ODKCIEPUMEHTAIHHOE IMOATBEPKICHHE XHMHUYECKOH 3BOIIOLNH.
Hauanpapie oatambl  Ouosormueckodd sBomtonmu. [umoresa PHK- wmupa. ®DopmmpoBanme
MeMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE MPOTOKIETKU. [lepBble KIETKM W HMX HBOJIOIMA.
@opMHpOBaHIE OCHOBHBIX TPYII JKUBBIX OPTaHU3MOB.

PazButne xu3Hm Ha 3emie 1o 3paMm u nepuomaM. Kartapxei. Apxelckas ¥ IpOTEPO30MCKas dPHL.
[Taneo3oiickast spa M €€ NepUONbL: KEeMOPUHCKHH, OpPHOBUKCKWH, CHITYPUHCKHUHA, NEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IepMcKUil. Me3o3olickasd 3pa U €€ Nmepuoabl: TPHUACOBBIM, IOPCKHUM, MEIOBOM.

Kaiino3zolickas spa 1 e€ nepuobl: MaJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBIM.




B ToM umncie:

Jlexmst Ne 21

Tema 7.2. OcHOBHOe cojiep:KaHNe Y4eOHOro MaTepuaja
Cucrema OpraHM4ecKoro Cucrema OpraHM4ecKoro Mupa Kak OTpak€HHe 3BOMIOIMH. OCHOBHBIE CUCTEMAaTHUECKHE TPYIIIBI OK-01, OK-02,
mupa. [Ipoucxoxaenue OpPraHU3MOB. XapaKTepUCTUKA KIIMMaTa U T€0JOTHYECKUX MporieccoB. OCHOBHBIE ATAIIbI 3BOIOIUH OK-04
YeJI0BEKa — AHTPOIIOTCHE3 PacTUTENBHOIO U )KUBOTHOTO MUpa. ApoMop]o3bl y pacTeHUH U KUBOTHBIX. [losiBIEeHNE, pacuBeT u

BBIMUPAHUE TPYIIII )KUBBIX OPIraHU3MOB.

OBomIoNMs 4enoBeKa. AHTPOMNOJIOTHS Kak Hayka. Pa3Butue mpeacTaBieHH O MPOUCXOKICHUH

yenoBeka. MeToapl u3ydeHus aHTpomnoreHe3a. CXOAcTBa M pa3ivuusl YeNOBEKAa M KUBOTHBIX.

Cucrematndeckoe TIOJIOKEHHE dedoBeka. JIBwkymue cuiibl ((hakTopbl) aHTPOIOTeHe3a.

HacnencTBeHHass W3MEHYMBOCTH M €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIH 00pa3 IKU3HH,

H3TOTOBJICHHE OPYAUI TPYya, MBIILIJICHUE, p€Yb

B ToM uncie:

Jlexmust Ne 22
Pa3nea 8. Oprann3mel M OKpyKamas cpeaa
Tema 8.1. OcHOBHOe cojiep:kaHNe Y4eOHOro MaTepuaja
DKoI0THA OKonorus Kak Hayka. 3aJadyd U pa3lelbl IKOJOTHH. METOIbl KOJOTMYECKHUX HCCIICIOBAHMM. OK-01, OK-02,
Kak Hayka. Cpenpl )KU3HU. DKOJOTHYECKOe MUPOBO33PEHHE COBPEMEHHOTO 4enoBeka. Cpenpl OOMTaHUs OPTaHU3MOB: BOJHAS, OK-04, OK-07
Okonoruveckue HakTopsl HA3€MHO-BO3AYIIHAs,,  TOYBCHHAs,  BHYTPUOPraHM3MEHHas.  OKOJIOTHYECKHE  (aKTOPHI.

Knaccudukanms skonorndeckux (akTopoB: aOHOTHYECKHe, OMOTHYECKHE M aHTPOIIOTCHHEIE.

JeiicTBre 5K0JIOTHYECKUX (DAaKTOPOB HA OpraHu3Mbl. AOnotudeckue GakTopbl: CBET, TEMIIEPATypa,

BiaxkHocTh. Dotomepuoausm. IlpucnocobiieHuss opraHu3MOB K JACHCTBHIO aOHMOTHYECKUX

¢dakTopoB. buonoruueckue putMmel. buotndeckne dhakTopsl. Buabl OnoTHYECKHUX B3aMMOJICHCTBUI:

KOHKYPEHLMS, XWIIHWYecTBO. [lapasutusm, MyTyanu3M, KOMMEHCaIM3M (KBapTHPaHCTBO,

HaxJIeOHMYECTBO), AMEHCAIM3M, HEWTpaiu3M. 3HadeHHEe OHWOTHYECKUX B3aMMOJEHCTBUN IS

CyImI€CTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOGHIGCTBaX

B Tom uncie:

Jlextust No23
Tema 8.2. OcHOBHOe coiep:kaHNe YIeOHOT0 MaTepHaIa
DKoJIOTHYecKre CoobmiectB0 opranuzMoB — Ouoneno3. CTpyKTypbl OMOLIEHO3a: BHIIOBasi, NMPOCTPAaHCTBEHHAS, OK-01, OK-02,
XapaKTEPUCTHKM MONMYJIALKMK | Tpodrdeckas (muiieBasi). Buasi-nomuHanThl. CBsi3u B OHOIIEHO3E. OK-04, OK-07

Okonoruueckue cucreMbl  (9kocucteMsl). Ilonstme 00 dkocucTteMe H  OHMOreoLeHO3e.
@OyHKIMOHAJIBHBIE ~ KOMIIOHEHTBI ~ DKOCHCTEMBI:  MPOIYLEHTBHl, KOHCYMEHTBI, PEIYLEHTBHI.
KpyroBopor BeleCTB M IOTOK SHEPrdd B 3KocucTeMme. Tpodudeckue (MHUILEBBIC) YPOBHH
skocucteMsbl. [TuiieBbie nenu u cetd. OCHOBHBIC MOKA3aTeIH YKOCUCTEMbI: OroMacca, IpOTyKIIus.
DKOJIOTUYECKHE THPaMHIbl: TMPOAYKIUH, YUCICHHOCTH, Onomacchl. CBOWCTBA JKOCHUCTEM:
YCTOHYMBOCTB, camMoperyJisinusi, pasputue. Cykieccus

B ToM umncie:




| Jexuus Ne24 1

Paznen 9. Cool1uecTBa U 3K0JOIrHYECKHE CHCTEMbI
Tewma 9.1. OcHOBHOE coiep:KaHue Y4eOHOIr0o MaTepHaia 1 OK-01, OK-02,
IIpuponHbie 5KOCHCTEMBI [IpuponHble  3KOCHCTEMBL. OJKOCHUCTEMBI pek U 03€p. OKocHUCTeMa XBOMWHOIO WM OK-04, OK-07

HIMPOKOJIMCTBEHHOI'O Jieca. AHTPOIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBI. YPOOIKOCHCTEMBI.

Bronornueckoe u X03sIMCTBEHHOE 3HAYEHUE arpO3KOCHCTEM U ypOoskocucteM. buopasnoobpasue

Kak (akTop yCTOWIHBOCTH dKocucTeM. CoxpaHeHrne OHOJIOTHYeCcKOro pasHooOpas3us Ha 3emiie

B Tom uncie:

Jlexmusa Ne25 1
Tema 9.3.buocdepa — OcHOBHOe cofiep:KaHNe YIeOHOI0 MaTepuaja 1 OK-01, OK-02,
I'mobanpHas sKocHcTEMa VYuenne B. U. Bepnanckoro o 6uocdepe. I'panunpl, coctaB u crpykrypa Ouochepsl. XKusoe OK-04, OK-07
3emiu BelIecTBO U ero ¢pyHkuuu. OcobeHHocTH 6uocdepsl Kak riiodalbHON SKOCUCTEMBI. JIHHAMIYeCcKOe

paBHOBecHe U oOpaTHasi cBs3b B Ouochepe. KpyroBopoTsl BemeCTB U OMOT€OXMMUYECKUE ITHKIIBI

aeMeHTOB (yTriieposa, a3ora). 30HAIEHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIIH

B ToM uncie:

Jlexnust Ne26 1
Tema 9.4. IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKaAHMeE (coaepkaHue MPHUKJIATHOI0 MOAYJIsi) 2/2 OK-01, OK-02,
BinsiHue aHTPOITOreHHBIX YenoseuectBO B Ouochepe 3emnm. AHTpomnoreHHole u3MeHeHHs B Ouocdepe. ['mobanbHbe OK-04, OK-07
¢baxTopoB Ha 6uochepy sKoyoruueckue npoOnembl. CocymiecTBoBaHHME MNpUpPOABl M 4dejoBeuecTBa. CoxpaHeHue IIK 1.5

OuopazHooOpa3us Kak OCHOBAa ycToWumBOCTH Omocdepsl. OcHOBa pPalMOHATBHOTO YIPABICHUS

MPUPOAHBIMH PECYPCaMU H MX HCIONb30BaHue. JIOCTHKEeHUs] OMOJIOTHU M OXpaHa IPUPOIbI

B ToM uncie:

[Ipaktnueckoe 3ansiTue Ne 7 «OTX0/1bI HPOU3BOACTBAY 2/2
Tema 9.5. IIpodeccnoHabHO OPHEHTHPOBAHHOE CO/iePKaHMe (coaepkaHue MPUKJIATHOT0 MOAYJIs1) 2/2 OK-01, OK-02,
Bausituue conuaibpHO- 300poBEe U €ro cocTaBisironue. MakToOphbl, MOJOKHUTEILHO W OTPHUIATEBHO BIUSIONIAE HA OK-04, OK-07
IKOJIOTMUECKHX (PAKTOPOB HA | OpraHuW3M  d4eioBeka. IIpobiieMa TEXHOTCHHBIX  BO3JICHCTBHI Ha  310pPOBbE  YeJIOBEKa IIK 1.5
3]I0POBbE YEIOBEKa (37eKTpOMarHuTHBIE TOJIsI, OBITOBAs XWUMHS, M30BITOUHBIC IIYMBI, Pagualus W T.IL.). AmanTanus

opranu3sMa dejoBeka K (¢akTopaM OKpyxatomed cpensl. [lpuHIunel  GopMHpoBaHUS

30poBbecOeperaromero moBeneHus. Dusudeckas aKkTUBHOCTh U 3JI0pOBbe. buoxummveckue

ACMEKThl PALMOHAJIFHOTO MUTaHUS

B ToM uncie:

[paktudeckoe 3ansTre Ne 8 «YMcTBeHHast paboTOCIOCOOHOCTh 2/2
Paznen 10. Cenexnusi opraHu3MoB, OCHOBbI OMOTEXHOJIOT MU
Tema 10.1. OcHOBHOe cofiep:kaHMe YIeOHOT0 MaTepHaIa 1 OK-01, OK-02,
Cenekiusi Kak HayKa u Cenekius Kak HayKa U Mpolecc. 3apoxAeHue celeKuu u qomectukanus. Yuenue H. Y. Basunosa OK-04, OK-07

nporiecc

0 IIEHTpaxX MHOTOOOPa3Msl M TMPOUCXOXKIEHUS KYJNbTYpHBIX pacTeHHH. LIeHTphl MpoMCcXOoXIaeHUS
JOMaImHuX XUBOTHBIX. CopT, mopozaa, mramMm. COBpeMEHHBIE METOBI CeleKInd. MaccoBbIil H
VHAVBUIYAIbHBI OTOOPHl B CENCKIMM pacTeHW ¥ KHUBOTHBIX. OIEHKAa JSKCTephepa.




BruskopoacTBeHHOE ckpemyBanue — WHOpUAWHT. Ywncras nuHus. CKpelrBaHUe YUCTHIX JIMHUH.
I'ereposuc, nnm rubpumHas cuna. HeponcTBeHHOe ckpemmBaHne — aytOpuauHr. OTnanéHHas
rubpuau3anus u e€ ycrnexu. cKycCTBEHHBIH MyTareHe3 ¥ MOJyYeHHe TOIUILIONIOB. JI0CTIKeHHS
CCJICKIIMY PACTECHUM, )KUBOTHBIX ¥ MUKPOOPTaHU3MOB

B Tom uncie:

Jlexmst Ne27 1
Tewma 10.2. IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COiepKaHMe (CONepPKAHUEe IPUKJIATHOT0 MOIYJIsI) 4/4 OK-01, OK-02,
buoTtexHomOruu B XKU3HU U OCHOBHBIE HampaBJICHUs] COBPEMEHHOH OHOTEXHOJOTMH B TNpodecCHOHATbHON IesTeNbHOCTH OK-04, OK-07
npodeccun yenoBeka. [IpaBuma moucka u aHanu3a OWOIKOJIOTHMYECKOH WHPOPMAUMH U3 Pa3IMYHbBIX K 1.5
HUCTOYHUKOB (HayuyHass M y4yeOHO-Hay4dHasl JUTEpaTypa, CpeAcTBa MaccoBOW HMH(OpPMAaLuH, CETh
WutepHeT u pyrue)
B Tom uncie:
[paktuueckoe 3ansarue Ne 9 «Keiickl Ha aHanM3 UHPOPMAIIMK O HAYYHBIX JOCTIKEHHUSAX B 00JIaCTH 4/4
TeHETHUYECKUX TEXHOJIOTHH, KIETOYHON MHXECHEPUH, MUILEBBIX OMOTEXHOIOTHI»
Pasnes 11. Pemienne keiicoB B 00J1aCTH OMOTEXHOJIOTHIA
Tema 11.1. IIpodeccrnoHa/IbHO OPHEHTHPOBAHHOE Cofiep:KaHMe (coaepkaHue MPUKJIATHOr0 MOAYJIsI) 4/4 OK-01, OK-02,
ConuanbHO-3THYECKHE DTHUYECKUE aCTEKThl Pa3BUTHA OMOTEXHOJIOTHH M MPUMEHEHUE MX B KHU3HH UYENOBEKa, IOUCK U OK-04, OK-07
ACIEKThl OMOTEXHOJIOTHI aHanM3 WHQOPMAIMM W3 Pa3IMYHBIX HMCTOYHHMKOB (HayyHas M y4eOHO-HaydHas JHUTepaTypa, K 1.5
CpeAcTBa MaccoBOM nHQpopmMalmy, cetb MIHTEepHET U n1pyrue)
B Tom uncie:
[paktnueckoe 3ansatue Ne 10 Keiicbl Ha aHanmu3 wHQOpMaK 00 STHYECKHX ACIEKTaX Pa3BHTHUS 4/4
OMOTEXHOJIOTHH (110 MHHU-TPYIITIAM).
IIpome:kyTouHas arrectauus B popme nuddepeHIHPOBAHHOIO 3a4eTa 1

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

s peanu3zanuy 00pa3oBaTEIBHOrO Iporecca (BceX BHIIOB YU€OHOH AEATENIEHOCTH) T10
JUCLUIUIMHE UCHOJB3YIOTCS  CIEAYIOIIME CIHELMalbHble IIOMELIEHHs, OCHAIIECHHbIE B
cootBercTBUU ¢ [Ipunoxenunem 3 OIIOII-IT:

- Kabuner «CouunanbHO-ryMaHUTapHBIX JUCLUILIMH

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

Jlnst  peanuzami  IpPOrpaMMbl  OMONMMOTEYHBIM (GOHA HWMEET TIeYaTHBIE W/WIU
AJIGKTPOHHBIC YUYCOHUKH M O0pa30oBaTEIbHBIC PECYPChI, JOMYIICHHBIC K HCIOJIb30BAHUIO IPH
peanu3anuu oOpazoBatenbHbIX porpammbl CI1O Ha 6a3e OCHOBHOTO 00IIEro 00pa30BaHHMS:

1. buonorus: 10-i kmacc : 0a3zoBblii ypoBeHb : yueOHHK / B. B. Ilaceunuk, A. A.
Kamenckwuii, A. M. Pyomos [u np.] ; mon pexakuueit B. B. [laceunuka: snexkrponnsiii // Jlaus :
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 kjacc: 6a3oBbiii ypoBeHb : yueOnuk / 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
cucrema. — URL.: https://e.lanbook.com/book/409211 (nara obparuenus: 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 : snexkTpoHHBIN // JlaHb : 3JIeKTpPOHHO-OMOIHOTEUHAs
cucrtema. — URL: https://e.lanbook.com/book/472913 (nata o6pamenus: 13.02.2026).

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1.Aradonosa, 1. b. buonorust : 6a30BbIil ypOBEHBb : MPAKTUKYM : yueOHOe mocodue / .
b. Aradonosa, B. . Cuornazos. — 2-e usn., crep. — Mocksa : [Ipocsemenue, 2025. — 112
c. — ISBN 978-5-09-121342-3. — Tekcr : 31eKTpoHHbIH // JlaHb : 3IeKTpOHHO-OMOIHOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/472916 (nata obpamenus: 11.02.2026).



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTpoiab M oOIEHKAa pacKpbIBAlOTCS YEpe3 pe3yJbTaThl,

YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble O0y4aroIMMUCS YMEHHs, HalpaBieHHble Ha (OpPMUpPOBaHHE OOUIMX U

poecCHOHANBHBIX KOMIIETEHIIUN

Pe3yabTaThbl 00yueHus1

Iloka3zaTenu olleHKH pe3yjabTaTra

O1neHo4YHOEe MeponpusiTHe

IIP6 1. CchopmMupoBaHHOCTH 3HAHUI
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), 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 U

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, SBOJIFOIIMOHHOM,
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,

3amnoJjiHeHNE 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
M3MEHYHBOCTHY

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,
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,
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, BBIABIICHMSA

3aBUCHMOCTH MEXITy
HCCIICTyeMBIMU BEJIMYHUHAMH,
00BsICHCHHS MOJTyYCHHBIX
pe3ynbTaToB U (OPMYyITUPOBAHUS
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
MPOIIECCOB  OOMEHAa BEUICCTB H

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,
BUI000pa3oBaHuUs,
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
OKPY’KaOIINX JIFOICH, COOJIIOCHMS
3I0poBOro 00Opasza >KH3HU, HOPM

rPaMOTHOTO MTOBEICHHS B
OKpYy>Karollleld MOpUpPOIHON Cpeje;
HOHUMAET HEeO00XOINUMOCTh
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. ChopmupoBaHHOCTH YMEHUH | COAEpIKaHUA, BKITIOYAIOTIYIO
KPUTHYECKU OLICHMBATH | TICEBIOHAYYHBIC 3HAHUS u3
UHPOPMALIUIO OHMOJIOTHYECKOTO | pa3IMYHBIX MCTOYHUKOB (CpeAcTBa
COJIepKaHus, BKJIFOYAIONIYIO | MACCOBOW HMH(pOpPMAaIUU, HAy4YHO-
TICEBJIOHAYYHBIC 3HAHMS U3 | IOMyJIsIpHBIE MaTepHabl);
pa3jIMYHBIX MCTOYHUKOB (CPEICTBA | HHTEPIPETHUPYET 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
UHPOpMAITUH u3 HECKOJIBKHMX
HUCTOYHHUKOB, IpaMOTHO
WCIOJIb30BaTh TOHSATHHHBIN ammapar
Ouosoruu

[lepeueHb OLIEHOYHBIX MEPONPHUATHI, MOMJEKAUIMX OIEHKE B paMKax TEKYIIEro
KOHTPOJISI U TPOMEXKYTOYHOM aTTecTallud, M KOMIUIEKT KOHTPOJIbHO-OLIEHOYHBIX CpEJICTB
npuseneH B [Ipunoxkenusx 1,2 k pabodeil nporpaMme yueOHON JUCIUILTUHBL.
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