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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 roctuniuu Poccuiickoit @enepanuu 7 utons 2012, peructpanronnsiit Ne 24480);

- @enepallbHOTO TOCYAAPCTBEHHOrO0 OOPa30BATENBLHOTO CTaHAapTa CpeaHEro MnpodeccruoHaIbHOTO
obpazoBanus no crneuuanbHoctd 20.02.01 Dxonornyeckas 6€30MaCHOCTh MPHUPOIHBIX KOMILIEKCOB,
yTBepxkaéHHoro Ilpukazom MunucrepcrBa npocsenieHus: Poccuiickoit deneparnuu ot 31.08.2022 Ne
790 (3apeructpupoBan B Muntocre Poccun 03.10.2022, perucrpanuonnsiii Ne 70345);

C YUEeTOM:

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

C YUeTOM:

- TpuUMepHOH paboueil mporpammbel 001IE00pa30BaTEIbHON IUCHMILIMHBI  «buomorus»  ams
npodeccnoHanbHbIX 00pa30BaTEeNbHBIX OpraHM3alMi, 0J00peHHOoU 3acenanuem llemarormueckoro
coera ®I'BOY AI1O UPIIO, nmpotokon Neb ot «18» anpens 2025.
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1. OBIIASI XAPAKTEPUCTHKA OBIIEOBPA3OBATEJIBHON TMCHUATIIVHBI
OV/1.08 BHOJIOT S

1.1. Heap 1 MecTO JMCHUILIMHBI B CTPYKTYpe o0pa3oBaTesibHOiI nporpammsl CITIO

Huctummuaa OY/1.08 buonorus Bxomautr B obmieoOpaszoBarensHbiii mukn IIICC3  kak
o0s13aTeNbHas JUCLMILIMHA.

O6meobpazoBarenbHas guctuiinHa OY/1.08 buosiorusi sBisiercs 00s3aTEIbHON YaCThIO
0011e00pa3oBaTenbHOr0 IUKIA 00pa3oBareabHOH Tporpammbl B cooTBeTcTBUH ¢ ®I'OC CIIO mo
cnenuajgbHocT 20.02.01 DKom0oruyeckasi 0€30NaCHOCTh MPUPOIHBIX KOMILJIEKCOB.

Hens mguctiummuabl «OY/1.08 Bbuosorusi»: opiageHue OOYyYaIONIUMUCS 3HAHUSIMH O
CTPYKTYpHO-() YHKIIMOHATBHON OpraHU3alliy KUBBIX CHCTEM Pa3HOTO paHTa U MPUOOpPETeHHE YMEHUN
WCIIOJIb30BaTh 3TH 3HAHMS JUISI TPAMOTHBIX JCHCTBUN B OTHOIICHHMH OOBEKTOB JKHMBOW MPUPOILI U
pEIICHUS Pa3IMYHBIX )XHU3HECHHBIX TPOOIIEM.

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

. OCBOEHHE OOYYArOIIMMHCS CUCTEMbl 3HAHUN O OHOJIIOTUYECKUX TEOpHUAX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, IMpaBWIaX, CIYXKAIIUX OCHOBOW sl (OPMHUPOBAHUS
MIPEJICTABJICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHUpPA, O METO/JaX HAay4yHOTO MO3HAHUS, CTPOCHUH,
MHOTOOOPa3uu M OCOOCHHOCTSIX JKHBBIX CHCTEM pA3HOTO YPOBHS OPTaHHW3AINH, BBIJAFOIIMXCS
OTKPBITHUSIX U COBPEMEHHBIX UCCJICIOBAHMAX B OMOJIOTHH;

. dbopMupOBaHHE Yy 00YYAIONINXCS TO3HABATEIBHBIX, HHTEIICKTYAbHBIX H TBOPYCCKUX
CHOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
MOAXO/0B K U3YYCHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlNH;

. CTaHOBJICHHE Yy OOydJarommxcsi oOmeil KynbTyphl, (PYHKIIMOHAJIBHONH TPaMOTHOCTH,
pa3BUTHE yMEHHU OOBSCHSATHh W OICHUWBATH SIBIICHUS OKPYKAIOIIETO0 MHpa >KUBOH TPHUPOJILI Ha
OCHOBAHUU 3HAHUI U ONbBITA, MOTYYCHHBIX IIPH U3yYCHUH OHUOJIOTUH;

. (dbopMupoBaHHE Y 00yYaIONIMXCS YMEHUH HIUTFOCTPUPOBATH 3HAYCHHUE OMOJIIOTHYCCKUX
3HaHUH B MPAKTHYCCKOM EATEIbHOCTH YEIOBEKa, PA3BUTHH COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTHI
1 arpoOMOTEXHOJIOTUH;

. BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM >KMBOW TMPHUPOJIBI,
HEOOXOMMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COONIIOACHHUS STUYECKUX HOPM TPH TMPOBEACHUHU
OMOJIOTHMYECKUX UCCICAOBAHMIA;

. OCO3HaHHUE 1IEHHOCTH OMOJIOTMUYECKUX 3HAHUN JJISl MTOBBILIEHUS YPOBHS 3KOJOTHYECKON
KYJIBTYpBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
. MIPUMEHEHNE NMPUOOPETEHHBIX 3HAHUI M YMEHUN B IMOBCEJHEBHOW KHU3HU JJISl OLICHKU

MOCTIEJICTBUM CBOEH N1eATETbHOCTH MO0 OTHOILICHHIO K OKpYXarollei cpesie, COOCTBEHHOMY 3/10pOBbIO,
000CHOBaHUE U COOIIOIEHNE Mep MPO(UITAKTUKU 3a00JIEBaHUH.

1.2. TInanmpyemble pe3yJabTaThl OCBOCHHUS IHCHMIIIHHBI

[Tnanupyemble pe3ynbTaThl OCBOEHUS 0O0IIe00pa3oBaTeNbHON AUCHMILIUHBI OMPEENIAIOTCS B
cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe I'OC COO. Ocoboe 3HaUCHHE TUCIUILUIMHA UMEET MpHU
¢dopmuposanuu u pazsutun OK u I1K.

B pe3ynbraTe 0OCBOSHMS NUCHUIUIMHBI 00yYaIOIIHICS TOJIKEH:



Tabauya 3anonnsiemces 6 coomsememauu ¢ @Ol COO ¢ yuemom npumepHotl paboyell npoepammorl 00ueobpa3o8amenbHol OUCYUNIUHDL

Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

O01mue

JAucaunimHapHbie

OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
IPUMEHUTEIBHO

K Pa3JIMYHBIM
KOHTEKCTaM

JIM9HOCTHBIE PE3YJIbTAThl JIOJKHBI
TPYJAOBOT'O BOCITUTAHHUS:

- TOTOBHOCTh K TpPYAY, OCO3HAaHHE IICHHOCTH MacTepCTBa,
TPYIOIO0ue;

- TOTOBHOCTh K QKTUBHOHM JEATEILHOCTH TCXHOJIOTHYCCKOMN
u COLIMAIbHOU HAIPaBJICHHOCTH, CIIOCOOHOCTH
WHUITUHPOBATH, TUTAHUPOBATH M CAMOCTOSTCIIEHO BBITIONHSTH
TaKyIo JIeSITeIbHOCTD;

- WHTEpeC K pamyHbiM chepam mnpodeccrnoHaTbHON
JICSATCIIbHOCTH.

MeranpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKaTh:
OBajicHHe YHUBEPCAIBHBIMH y4EOHBIMU TIO3HABATEILHBIMU
NEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO (OPMYJIUPOBATh W aKTyaJM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA TPU3HAK WM OCHOBAHHS
JUTSL CpaBHEHUS, Kiaccudukau u 00001eHus;

- OTIPEIEIIATH LEH JISATSIILHOCTH, 33]IaBaTh apaMeTpPhI

U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTpPUBACMBbIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE pPE3yJIbTaTOB
MOCJIENCTBUN IEITEILHOCTY,

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEITHLCKOM

U TPOCKTHOW JIeATENHHOCTH, HAaBBIKAMH pa3pelieHus
npo0Jem;

- BBISIBJISITH IPUYMHHO-CJICJICTBEHHBIC CBSI3H

OTpaXaTb B YaCTH:

JCATCIIBHOCTh, OICHHUBATH
nejisaM, OLCHHMBATL  PHUCKU

ITP6 1. ChopmMupoBaHHOCTH 3HAHUNW O MECTE W PO OMOJIOTUH
B CHUCTEME HAyYHOTO 3HaHUS; (QYHKIMOHAIBHOW TPaMOTHOCTHU
YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIEM.

I[IP6 2. CdhopMUpPOBAaHHOCTh YMEHHsI PacCKpbIBATh COJEp>KaHUE
OCHOBOIIOJIATAIONIMX ~OWOJIOTUYECKUX TEPMHHOB W  TIOHSITHM:
KW3Hb, KIETKA, TKaHb, OpraH, OPraHWU3M, BUJ, MOIYJISIUS,
IKOCUCTEMA, OMOIIeH03, Onocdepa; MeTabonn3M (0OMEH BEIIECTB
W TpEeBpalleHHe dSHEPruH), TOMeocTa3 (caMoperyJsnus),
OuocuHTe3 Oenka, CTPYKTypHash OpraHM3alusl >XKUBBIX CHUCTEM,
JIMCKPETHOCTD, CaMOperyJISIIHS, CaMOBOCIIPOU3BEICHHUE
(penpomyKiusi), HACJIEICTBEHHOCTD, MU3MEHYHBOCTb,
9HEPro3aBUCUMOCTbD, POCT U PA3BUTHE, YPOBHEBAs OPraHU3AIIHS.

I[1P6 3. CdopMupOBaHHOCTH YMEHMsI PacKpbIBaTh COJEp>KaHUE

OCHOBOTMOJAralmux OWOJOTMYECKUX TEOPHUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3SBOJIIOIMOHHOM,
MPOUCXOK/ICHUS )KU3HU U YEJIOBEKa.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOIIOJIArarone OHOJIOTHYECKHE 3aKOHBI U 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. BaswioBa, 3. ['ekkens,
®. Mrwomnepa, K. bapa), rpanuiibl uX NpUMEHHUMOCTH K YKUBBIM
cHCTEMaM.

ITP6 5. IlpuobpeTeHne OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHUS, UCTIOIB3yEeMBIX B OMOJIOTHH: HAOIIOACHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIIECCOB U SBICHUI; OpraHU3aIlluu
W TIPOBEJNCHHS OWOJIOTHYECKOTO AKCIEPUMEHTa, BBIIBHKCHUS
TUMOTE3, BBISBICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEITUYHHAMH, OOBSICHEHUS MOJTyYeHHBIX pe3yIbTaToB
u  GOpMYyITUPOBAHUS BBHIBOJIOB C HCIIOJIB30BAHHEM HAyYHBIX
MIOHATUN, TEOPUN U 3aKOHOB.

ITP6 6. ChopMHUPOBAaHHOCTh YMEHHS BBIJCNSTH CYIIICCTBCHHBIE




Y aKTyaJU3UPOBATh 33]1a4y, BBIJIBUTATh TUIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl IS JO0Ka3aTelbCTBa
CBOMX YTBEPXKICHHM, 3a/JaBaTh IapaMeTpbl M KPUTCPUHU
peleHus;

- QHAJM3WPOBATh IIOJIYYCHHBIC B XOJE PELICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKH OILIEHUBATh HX JOCTOBEPHOCTb,
MPOTHO3MPOBATh H3MCHEHHE B HOBBIX YCIIOBHSX;
pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a
UMEIOIIUXCS MAaTEPUATBHBIX M HEMAaTEPHAIILHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U MPAKTHYECKYI0 00JI1aCTH )KU3HEICITECIbHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIE HJIEH,
MOJIXOJIbI U PEIICHUS

npeajaratb OpUIrHHAJIbHBIC

NPU3HAKH  BUPYCOB, KJIETOK  TPOKAPUOT U  DYKAPHUOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OHMOTEOIICHO30B U JKOCHCTEM; OCOOCHHOCTH IPOILECCOB OOMEHa
BEIIECTB M TPEBpAICHHUS SHEPrUU B KIETKe, (HDOTOCHHTE3A,
TUTACTHYECKOTO M JHEPreTHYeCKOro oOMeHa, XEeMOCHHTE3a,
MHTO3a, MeH03a, OIUIOJOTBOPCHHS, PA3BUTUS U PA3MHOKCHHUS,
WHIUBUTYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00phObI 3a

CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BHA000pa30BaHMUS,
IPUCIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWUTaHWs, BIHMSHHS
KOMITIOHCHTOB OKOCHCTEM, AHTPOIIOTCHHBIX N3MEHEHUH

B 9KOCUCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHocepe.

I1P6 7. CdopMHpPOBaHHOCTE yYMEHHUS NPUMEHATh IOJIy4YEHHBIE
3HAHUS JUIA OOBSACHEHHS] OMOJIOTHYECKHX IPOLECCOB M SBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEIHEBHON KU3HU

Cc uenbto obecriedeHHss O€30MaCHOCTH CBOErO 370POBbSl U
3JI0pOBbsI OKPY)KAIOLIMX JIFOJEH, COOMIOEHUsT 37J0pOBOro oOpasa
KU3HH, HOPM TPAMOTHOTO TIOBEJICHUS B OKPY KAIOIIEH MPUPOTHON
cpeze; MOHMMaHue HEOOXOJMMOCTH WCIOIh30BAHUS TOCTHKECHHUN
COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTUH Ul palOHAJILHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 8. CcdopMupoBaHHOCTb yMEHHUsS pelaTrb OHOJIOTHYECKHe
3aJ]auM, COCTABIISATh TCHOTHITMIECKHE CXEMBI CKPEIIUBAHHS

JUIs pasHbIX TUIIOB HACJEIOBAaHUS IPHU3HAKOB Y OPIraHU3MOB,
COCTaBIISITH CXEMBI MIEPEHOCA BEIIECTB M SHEPTHH B dKOCHCTEMAax
(uenu MUTaHMs, MUIIEBbIE CETH).

IIP6 9. CdopMHUpOBAaHHOCTh YMECHHHA KPUTHYECKH OICHUBATH
uHpoOpMaIMI0  OMOJIOTUYECKOTO  COJEPKaHMs, BKJIHOYAOLIYIO
TICEB/IOHAYYHBIC 3HAHHUS W3 PA3IUYHBIX HCTOYHHUKOB (CpEACTBa
MaccoBO HMH(OpPMAalMU, HAYYHO-TIONYJISIPHBIE MaTepuabl);
WHTEPIPETHPOBATH ITHYECKHE aCTIEKTHI COBPEMEHHBIX
UCCIIeIOBAaHUM B OMOJIOTMH, MEIHMLMHE, OHOTEeXHOJOTHH;
paccMaTpuBaTh  TIOOANBHBIE  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OpPMUPOBaTH IO OTHOIIEHHUIO K HUM
COOCTBEHHYIO TIO3UIIHIO.




[TP6 10. ChopMHupoOBaHHOCTHL YMEHHU CO3/1aBaTh COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMallMu M3  HECKOJIbKMX  HCTOYHUKOB,  I'PaMOTHO
WCIOJIH30BATh NOHATHIHBIN annapaT OMOJIOTHH

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
CpeCTBa IOUCKA,
aHaJM3a u
WHTEPIIPETAINN
uHpopmanuu u
UH(POPMALOHHEIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32144
npodeccuoHanbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE PE3YNbTaThl JIOJKHBI
[IEHHOCTH HAYYHOTO MO3HAHUS:
-c(hopMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOMN
MPAKTHKH, OCHOBAaHHOTO  HAa  [JUAJIOre  KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MertanpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKaTh:
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) paboTa ¢ uHpopMaIuei:

OTpaXaTb B YaCTH:

- BIQJETh  HAaBBIKAMH  TOJIYYCHUS  MHPOpPMALUU
U3  HUCTOYHUKOB  DPasHbIX  THUIIOB,  CaMOCTOSTEIIBHO
OCYIIECTBIIATh TIOHCK, aHayus, CHUCTEMATH3ALNIO

U MHTEPIPETALNI0 HHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
IpEeJICTaBICHHUS;

- OLIEHUBAaTh JOCTOBEPHOCTb, JIETHTUMHOCTh WH(pOpMaIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaMm

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJI OMOJIOTHH

B CHUCTEME HAy4yHOTO 3HaHUS; (YHKIHMOHAIHHOH TPaAaMOTHOCTH
YelioBeKa JJIs PelleHus KU3HEHHBIX MPoOIIeM.

I[1P6 7. CdopMHpOBaHHOCTH yMEHHUS NPUMEHATH MOJYYECHHBIC
3HaHUA U1 OOBSCHEHHUS] OMOJOTMYECKUX IMPOLIECCOB U SIBICHMUIA,
JUTSL IPUHSTHS TPAKTUYECKUX PEIICHUH B TOBCETHEBHOM JKU3HU

Cc uenbtlo obecriedyeHuss OE30MACHOCTH CBOETO 3J0POBbS U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIOACHUS 30pOBOr0 00pasa
YKU3HU, HOPM TPaMOTHOT'O MTOBEICHUS B OKPYKaOIIel MPUPOTHON
cpeze; MOHMMaHue HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKECHHUN
COBPEMEHHOUW OHOJOTHMH U OMOTEXHOJOTHH ISl pPallOHAIBHOTO
IPUPOAONOIB30BAHUS.

ITP6 10. CdopmupoBaHHOCTH YMEHHI CO34aBaThb COOCTBEHHbBIC
MMCbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE OMOJIOIMYECKOM
UHPOpPMALIMM M3  HECKOJBKMX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHSITUNHBIN arnmnapar 6uoJ0oruu

OK 04. DddexTrBHO

B3aUMOJICCTBOBATE
" paboTtath B
KOJIJICKTHBE "
KOMaHJ1e

JIMYHOCTHBIE pe3yibTaTbl MOOJIKHBI OTpaXaTb B YaCTH:

IEHHOCTH HAYYHOTO TIO3HAHUSA: OCO3HAHHE LEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTH  OCYILECTBJIATH
MPOEKTHYIO Hu HCCIIEIOBATENBCKYIO JIeATCILHOCTh
VHJIUBUAYAIBHO U B TPYIIIIE.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OBnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cCOBMeCTHas JIeITEIIbHOCTD:

- MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOM

Y WHIUBUIYaJIbHON paOOThI;

- OpUHUMATh  IETH  COBMECTHOW  JIEATEIbHOCTH,
OPraHU30BBIBATH M KOOPJAMHUPOBATH JCHCTBUS

I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS] OCHOBHBIX METOIOB
HAy4yHOT'O TO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTMU: HAOIIONEHUS U
OIMCAaHUsA )KUBBIX CUCTEM, IIPOLIECCOB U SBICHUN; OpraHU3aluu U
MpoBeJEeHUSI  OMOJIOTMYECKOTO  AKCIIEPUMEHTA,  BBIIBUKCHUS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY MCCIELyEMbIMU
BEJTMYUHAMHU, OOBSICHEHUSI TIOTYYEHHBIX PE3YJIbTaTOB

u  (QOpMyTUpOBaHHUS BBIBOJOB C HCIOJb30BAHUEM HAy4YHBIX
MIOHSATUI, TEOPUN U 3aKOHOB




0 €€ JOCTIKEHHUIO: COCTaBIIATh IUIaH  JACHCTBHIA,
pacupenensiaTb Ppoiad € YYEeTOM MHEHUUA YYaCTHUKOB
00CYXXJ1aTh Pe3yIbTaThl COBMECTHOM pabOThI

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocOepekeHn
10, IPUMEHSATH
3HaHUSA 00
W3MEHEHUU KIIMMaTa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PeKTHBHO
elCTBOBaTh B
Ype3BbIYANHBIX
CUTYaIUAX

JIn4HOCTHBIE pE3yNabTaThl JIOJDKHBI OTpa)kaTb B YaCTH!
9KOJIOTMYECKOr0 BOCIIUTAHHUSA:

- c(OpPMHPOBAHHOCTH 9KOJIOTMUECKON KYJbTYDBI,
IIOHMMAHHE BIIUSHUA COLUAIBHO-I)KOHOMUYECKUX NPOLIECCOB
Ha COCTOSIHHUE IIPUPOIHON

U COLMAJIBHOM Cpelibl, OCO3HAHHE II00AJBHOIO Xapakrepa
HKOJIOTMYECKUX MPOOIeM;

- IUIAHMPOBaHME W  OCYILUECTBICHHE  JECHCTBUH B
OKpYKalollle Cpelie Ha OCHOBE 3HAHUA LIEJIEH YCTOMYMBOIO
pa3BUTHS YEIIOBEYECTBA;

- AKTMBHOE HEIpUATHE JICUCTBUH,
OKpYXarollen cpee;

- yMEHHE IPOrHO3UPOBATh HeOIaronpusITHHIE
9KOJIOTMYECKHE MOCIIECACTBUS IPEIIPUHUMAEMBIX NEHCTBUM,
IpeoTBpallaTh UX;

- pacIIUpeHHE OIbITa
HaIpPaBJIEHHOCTH.
MetanpeaMeTHbIE pe3yNbTaThl JOJKHBI OTPaXkKaTh:
OBnanenue YHHUBEpCATbHBIMU KOMMYHHUKaTUBHBIMU
JEUCTBUSIMH:

0) cOBMeCTHasl I€SITEIbHOCTD:

- TOHMMaThb W HCIOJB30BaTh IMPEUMYILIECTBA KOMaHIHON
Y MHIMBHUIyaJIbHOM paboTHI;

IMPUHOCAIINX BpPCAa

JIEITEILHOCTH  DKOJIOTHYECKOM

- IIPUHUMATh e COBMECTHOM JIeATEIILHOCTH,
OpFaHI/ISOBLIBaTI) nu KOOp)II/IHI/IpOBaTI) JlefICTBHSI
M0 e¢ JOCTIDKEHUIO: COCTaBjiATh IUIaH  JICUCTBUIA,
pacnpenensatb poOJM € YYETOM MHEHUW Y4YaCTHUKOB

00CyXIaTh pe3yIbTaThl COBMECTHOU PabOTHI

I1P6 5. IlpuobOpeTeHre OmMbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO MMO3HAHUs, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIIOIEHUS

Y ONHCAHUS KUBBIX CHCTEM, IPOIIECCOB U SBJICHUIA; OpraHU3anu
U TPOBEACHUS OHOJOTMYECKOr0 JKCIHEPUMEHTA, BbIIBUKCHHUS
THIIOTE3, BBIIBICHUS 3aBHCHUMOCTH MEXIY HCCIEIYeMbIMH
BEJIMYMHAMU, OOBSICHEHUS MTOJIyYEHHBIX PE3yIbTaTOB

U (opMynupoBaHHS BBIBOJAOB C HCIIOJB30BAaHUEM HAYYHBIX
MOHSITUI, TEOPHIl U 3aKOHOB.

I[IP6 6. CchopMHPOBAaHHOCTh YMEHHSI BBIICISTH CYIICCTBCHHBIC
OpU3HAKW  BHUPYCOB, KJIETOK  MPOKAPUOT W  DYKApHOT;
OTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OHOreoleHO30B U AKOCHCTEM; OCOOCHHOCTH IMPOILIECCOB OOMEHa
BEIIECTB W IPEBpAIICHUsS HHEPruu B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO W DHEPreTUYecKoro OOMeHa, XEeMOCHHTe3a,
MHTO3a, M€H03a, OIUIOJOTBOPEHMSI, PAa3BUTUS U Pa3MHOKEHHUS,
WH/IMBUYaJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOreHe3a), 60pbObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOIO OTOOpa, BUI000pa30BaHUf,
NpUCIOCOOTIEHHOCTH OPraHM3MOB K Cpefe OOMTaHUs, BIUSHHA
KOMITOHEHTOB 9KOCHCTEM, AHTPOIIOTEHHBIX W3MEHEHHI
B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U MPEBpaAIllEHUE SJHEPTUU B Orocdepe.

I1P6 7. CdopMHpPOBaHHOCTE yYMEHHUS NPUMEHATh MOJIY4YEHHBIE
3HaHUA 11 OOBSICHEHHUS] OMOJIOTUYECKUX IPOLIECCOB U SIBJICHUI,
JUISL TIPUHSTHS TPAKTUYECKUX PEIICHUH B MOBCEAHEBHOW KU3HU
Cc uenbto obecriedeHHss O€30MaCHOCTH CBOErO 3I0pPOBbS U
3JI0pOBbsI OKPYKAIOIIMX JIFOJIeH, COOMIOeHUsT 37I0pOBOro obOpasa
KU3HH, HOPM TPAMOTHOTO TIOBEJICHUSI B OKPY)KAIOIIEH MPUPOTHON
cpeze; MOHMMaHUue HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHUN
COBPEMEHHOM OHMOJOrMM U OUOTEXHOJOTHI UIsl pallOHAIBHOTO
IPUPOIOTIONIB30BAHUS

[IK 2.1. Beibupats
METO/Ibl,  CpEJCTBa

MeranpeaMeTHbIe Pe3ynbTaThl JOJKHBI OTPaXKaTh:
OBnajieHne YHUBEPCAIbHBIMU y4eOHBIMU MO3HABATEIbHBIMU

CdopMupoBaHHOCTH 3HAHUM HWCTOYHUKOB
3arpsI3HSIOINX BEIIECTB B TEXHOJOTMYECKOM IUKIIE,

BBIJICIICHUA
COCTaB




JUI TIPOBEJICHUSI ITPO
M3BOJICTBEHHOTO
9KOJIOTUYECKOTO
KOHTpOJISI B opra
HU3ALMSX.

NEUCTBUSIMU:

a) 0a30BBIC JTOTUYCCKHE JCHCTBUS:

- CaMOCTOSITeJIbBHO (OPMYJIUPOBATh W aKTyaJIU3UPOBATh
npo0JemMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

JlngHOCTHBIE pe3yabTaThl JOJDKHBI OTPaXaTb B YaCTH:
9KOJIOTMYECKOI0 BOCITUTAHUA

- c(hOpMHUPOBAHHOCTH JKOIOTHYECKOMN KYJIbTYPHI,
MMOHUMaHUE BIIUSHUS COLIMAIBHO-PKOHOMUYECKUX ITPOLIECCOB
Ha COCTOSIHHE TPUPOTHOM

U COIMAIBHOW Cpe/bl, OCO3HAHHE TI00aJBbHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

- pacliupeHue OmbITa JEATETbHOCTH HAKOJIOTHYECKOMN
HaIpaBJICHHOCTH.

BBIOPOCOB U COPOCOB Pa3IMYHBIX IPOU3BOJICTB




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHOM JUCHUTLIAHBI

2.1. Tpya10eMKOCTb OCBOEHHS TUCUUILINHBI

Bupa yueOHoii padoThl

O0neM B yacax, BCero

1 cemectp BCET'O, B T.4.: 26
OcHOBHOE coJiepkaHue, B T.Y.: 28
Jlexyuu 18
Ilpaxmuueckue 3ansamus 6
Jlabopamopnvie 3anamus

Koncynomayuu

IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME, B T.4.: -
Jlexyuu

Ilpaxmuueckue 3anamus

Jlabopamopnvie 3anamus

MHauBuayaIbHBI NPOEKT (Oa/Hem) HET
Ipomexxyrounas arrectamus (Ipyrasi popma KOHTPOIs) 2
2 cemectp BCEI'O, B T.4.: 47
OcCHOBHOE CO/Iep:KaHue, B T.4.: 47
Jlexyuu 28
Ilpaxmuueckue 3anamus 18
Jlabopamopnvie 3anamus

Koncynomayuu

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

Ipaxmuuyeckue 3anamus 12
Jlabopamopnvie 3anamus

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

OcHoBHOE conep:kaHue, B T.4.: 73
Jlexyuu 46
Ilpaxmuuyeckue 3anamus 24
Jlabopamopnvie 3anamus

Koncynomayuu

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

llpakxmuueckue 3ansamust 12

Jlabopamopnule 3anamus




2.2. TemaTu4eckui MaaH U COJEPKaHUE AUCIIUTUIUHbBI

HaumeHoBaHMe pa3iesoB u O6bem | Dopmupyemble
Copaepxxanne yue0HOro MaTepuaja u (pOpMbI OPraHU3ALUH AeATETbHOCTH 00y4al0IUXCA
TeM 4acoB KOMIIETeHIIM U
1 cemectp BCEI'O 26/0
Pasznea 1. buosiorusi kak Hayka. ZKuBble cMcTeMbl U MX OPraHU3alHs
Tema 1.1. OcHoBHoOe coep:kaHue y4edHOro MaTepuajia 2/0 OK-02
Bbuonorus Buonorus — Hayka o xuBoil npupoze. CBs3u 61oa0ruu ¢ 00LIECTBEHHBIMU, TEXHUYECKUMH U
B cucTeMme Hayk. O6mas JIpYTUMH €CTECTBEHHBIMU HayKaMmH, Quiiocodueil, peaurueii, STHKON, SCTETUKON U ITpaBoM. Porb
XapaKTePUCTUKA JKU3HU Ouonorun B GOPMHUPOBAHUH COBPEMEHHOH HAay4HOUH KapTHHBI MUpa. CucTeMa OMOJOTHYECKHX
HayK.
MeTobl O3HAHUS KUBOH MPHUPOBI (HAOII0AEHHUE, SKCIIEPUMEHT, OMTUCaHUE, U3MEPEHHE,
KJIacCU(HUKAIHS, MOICINPOBAHNE, CTATUCTUIECKAss 00pabOTKa TaHHBIX).
XKuBble cucteMsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Ononoruu. OTIMYHe )KUBBIX CUCTEM OT
HeopraHudeckoi nmpuposl. CBoiicTBa OMOCHCTEM U HX Pa3HOOOpasue.
YpoBHU OpraHu3anuy OMOCUCTEM: MOJEKYISIPHO-TEHETHYECKUH, KIIETOUHBINA, OpraHN3MEHHBIH,
MOMYJSIIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (01O - FeOleHOTHYECKH i), OMOC(epHbIi
B ToM uncie:
Jlexuusa Nel 2/0
Pa3nes 2 XuMunueckuii coCTaB M CTPOEHUE KJIETKH
Tewma 2.1. OcHoBHOe coiep:kaHMe YIeOHOI0 MaTepHuaa 4/0 OK-01, OK-02,
XUMHUYECKUH COCTAB KIETKH. | XHUMHUYECKUH COCTaB KIETKH. XUMHUYECKHE DIIEMEHTBI: MAKPOAJIEMEHThI, MUKpO3J1eMeHTh. Bona u OK-04
Bona u MunepaibHbIe MUHepalibHble BeulecTBa. OyHKIMK BOIBI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [lognepxanue
BEIIECTBA OCMOTHYECKOT0 Oananca
B Tom uncie:
Jlexmus Ne2 2/0
[Ipaktuueckoe 3ansitue Nel «buosnornueckast pojib MUHEPAJILHBIX BEIIECTB B 00€CIIeYeHUI 2/0
KHU3HEESITETBHOCTH OPTraHU3MOB, TIPOSIBIICHHS JTUCOATaHCAa MUHEPAITBHBIX JJIEMEHTOBY
Tema 2.2. OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHaIa 4/0
Buonorunyecky BaxHble Benxu. CocraB u ctpoeHue 6enkoB. AMHHOKHCIIOTEL — MOHOMEpBI OenkoB. HezameHumele n OK-01, OK-02,
XUMUYECKHE COEITMHEHUS 3aMEHHMbIE aMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIA COCTaB. Y POBHU CTPYKTYpPbI OCJIKOBON MOJIEKYJIbI OK-04

(mepBuYHast, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUYECKHE CBOHCTBA OEIIKOB.
buonornueckue Gpynkunn 6e1xoB. PepMeHTH — ONOTOTHYECKHE KaTanu3aTopsl. CTpoeHue




(epMeHTa: aKTHBHBIN LIEHTD, cyOcTpaTHas cneunpuaHocTs. Kopepmentsl. Butamunbl. Otnnuus
(epMEHTOB OT HEOPraHMYECKHUX KaTalu3aTOPOB.

VYraeBoapl: MOHOCaxapuasl (TII0K03a, pubo3a 1 Ae30Kkcuprbo03a), Tucaxapuabl (caxaposa, JIaKTo3a)
U Tosincaxapubl (Kpaxmai, [NIMKOTeH, 1eJuIi0103a). buonornueckue GyHKIUH yII€BONOB.
JIummaner: Tpurutiepuasl, Gochomunuapl, ctepouasl. I 'napodmisHO-THAPO(HOOHEIC CBOHCTBA.
Buonornueckue ¢pynkunu nunuaoB. CpaBHEHHE YTIEBOAOB, OSIKOB U JIUMHUIOB KAK HCTOYHUKOB
sHepruu. Hykneunossle kucnotsl: JIHK n PHK. Hykneotunbl — MOHOMEpBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u ¢pynkunu JJHK. Ctpoenne u pynkunn PHK. AT®: crpoenne u pyHKunu

B Tom umncie:

Jlexmus Ne3

2/0

Jlextsa Ned

2/0

Tema 2.3.
CtpyKTypHO-
(byHKUIMOHATbHAS
OpraHu3anys KJIeTOK

OcHoBHOE CoI€pPKaHueC yqeﬁﬂoro MarTtepuaJia

6/0

HuTonmorust — Hayka o kierke. Kietounas Teopust — mpuMep B3anMOACUCTBUS UaeH U (pakToB B
Hay4YHOM MO3HaHUU. MeTO/bI U3yYeHHs KIETKH.

Knertka kak nenoctHas xwuBas cucrema. O0Iiye Npu3Haky KIETOK: 3aMKHYTasi HapyKHast
MemOpana, monekyisl JJHK kak renerndeckuil anmapar, cucteMa CUHTe3a Oelka.

Tuns! KIETOK: dyKapuoTHdeckas v mpokapruotudeckas. OCOOEHHOCTH CTPOEHUS
MIPOKApUOTHYECKOH KeTKU. KieTounas crenka Oaktepuii. CTpoeHHE 3yKapHOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEILHOM, )KUBOTHOM U rpuOHOI1 KiieTKH. [loBepXHOCTHBIE CTPYKTYPHI
KIIETOK— KJIETOYHAas CTEHKa, TJIMKOKaIHUKC, uxX pyHkiuu. [I1a3marudeckas memOpaHa, ee CBOHCTBa
1 QYHKIIHH.

[uTornasma u ee opranouisl. OnHoMeMOpaHHbIe opraHou sl Kietku: DI1C, anmapar ["oybmku,
30cOoMBI. [101TyaBTOHOMHBIE OPraHOMIBI KJIIETKH: MUTOXOHAPUH, IIacTuisl. [Iponcxoxnenne
MUTOXOHIpUH U TacTu. Buapl mnactua. HememOpaHHbIe OpraHou bl KJIETKHA: pUOOCOMBEI,
KJIETOYHBIN TIEHTP, IEHTPUOIN, PECHIUYKH, )XKTYTUKHA. DYHKIINU OPraHOM OB KIIETKU. BKItoUeHus.
Anpo — perynsaTopHslii ueHTp kiaeTku. CTpoeHue sapa: sjuepHas 000JI09Ka, KaproIiazma,
XPOMATHH, SAPBILKO. XPOMOCOMBL. TPaHCIOPT BELIECTB B KIIETKE

B Tom uncie:

Jlekmus Ne5

2/0

Jlextsa Ne6

2/0

[Mpaktuueckoe 3ausitue Ne 2 « CTpoeHHE KIETKU (PacTeHUs, )KUBOTHBIE, TPUOBI) M KJIETOYHBIE
BKITIOYCHUS (KpaxmaJjl, KaApOTHHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )»

2/0

OK-01, OK-02,
OK-04

Paznen 3. ) KuzHeaesiTeJIbHOCTDL KJIETKH




Tema 3.1. OcHoOBHOe coiep:kaHMe YIeOHOT0 MaTepHuasa 4/0 OK-01, OK-02,
OOMeH BeIecTB U OOMeH BeIIeCTB, WA META00IN3M. ACCUMUIIATINS (TUTACTHYECKUA 0OMEH) U AUCCHMILUTSAIIHS OK-04
NpEeBpalICHNE SHEPTUU B (sHepreTudeckuii 0OMeH) — ABE CTOPOHBI €HMHOTO Mpolecca MeTabonu3ma. Pojb 3akoHOB
KIIETKE COXpaHEHUS BELIECTBA M SHEPTUHM B TOHUMaHUU MeTabou3Ma. Tumsl oOMeHa BelecTB:

aBTOTpOo(HEIH U reTepoTpodHBINA. Poib hepMeHTOB B 0OMEHE BEIIECTB U IPEBPAIICHIH SHEPTHH B

kietke. @otocunTes. CBeToBas U TeMHOBast (Ppa3bl oTocuHTe3a. Peakiuu GoTocuHTe3a.

O¢ddexTuBHOCTH PoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A IJIsI )KU3HH Ha 3emiie. Biusiaue ycmoBwid

cpelbl Ha POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCHHTe3Uupylomye OakTepui. 3HaueHNe XeMOCHHTEe3a IS )KU3HU Ha 3eMiie.

DHepreTUdecknil OOMeH B KIIeTKe. Pacierienue BemecTs, BEICTICHIE U aKKyMYyTHPOBaHIE

SHEPIUM B KIIETKE. DTalbl S3HEPreTUUECKOro oOMeHa. [ nukonu3. bposkeHue 1 ero BUbL.

Kucnopomnoe oxucnenue, nwin kiieTouyHoe apixanne. OkucnuTensHoe hocopuimpoBaHue.

D¢} PexTHBHOCT SHEPTETHUECKOTO 0OMEHa

B Tom umcJe:

Jlexmust Ne7 2/0

Jlexmus NeQ 2/0
Tema 3.2. OcHoBHoOe coiep:kaHNe YUeOHOT0 MaTepHasa 4/0 OK-01, OK-02,
BuocunTes Oenka Peakumu matpudnoro cunTe3a. ['enernueckas napopmanus u JHK. Peanmszanus renerndeckoit OK-04

nH(pOpMaIH B KIIeTKe. | eHeTHuecKuil Ko 1 ero cBoiicTBa. TpaHCKPHIIIINS — MATPUYHBIN CHHTE3

PHK. Tpancnsiuust — OnocunTe3 Oenka. Dtanbl TpaHcisiuu. KoaupoBaHiue aMUHOKKUCIIOT. Posib

pubocom B OrocuHTE3e Oenka

B Tom umncie:

Jlexumst Ne9 2/0

[IpakTudeckoe 3ansatue Ne 3 «PenieHne 3a1a4d Ha onpeielIeHUE MOCIIEA0BATEIbHOCTH 2/0

HYKJICOTH]IOBY
IIpomexxyTounasi aTTecTamusi: Apyrasi popmMa KOHTPOJISI 2/0
2 cemecTp BCEI'O 47/12
Tema 3.3. OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHaIa 2/0 OK-01, OK-02,
Bupycsl Hexnerounsie Gopmbl sku3Hu — BUpYCHL. Mctopust oTkpeiTus BupycoB (/1. Y. MIBaHoBckwid). OK-04

OcoOEHHOCTH CTPOEHUS ¥ KU3HEHHOTO KA BUPYcoB. bakTepuodaru. bonesnu pacrenuti,
JKUBOTHBIX U UEJIOBEKa, BhI3BIBaEMbIC BUpycamu. Bupyc ummyHnoneduiura yenoseka (BUY) —
Bo30yautens CIIN/1a. ITpodunakTrka pacnpocTpaHeHUsT BUPYCHBIX 3a00JIeBaHUI

B ToM umncie:




Jlexmms Nel0

2/0

Pa3nen 4. PazMHoOkeHHe M HHAUBHUYAIbHOE PA3BUTHE OPTaHU3MOB

Tema 4.1.
Ku3HEeHHBIN UK KIETKH

OcHOBHOE coep:KaHne y4eGHOT0 MaTepuasia

2/0

KiteTounbIi 1TUKI, WITH KU3HESHHBIN KT KIeTKu. MHaTepdasza u mutos. [Ipomecchl, mpoTekaronme
B nHTep(dase. Perumkanus — peakius marpuunoro cuate3a JJHK. Ctpoenune xpomocom.
XpOMOCOMHBIN HA00p — KapHOTHUIL. JIMIUTOMIHBIN M TallIONIHBIN XpOMOCOMHBIC HAOOPHI.
Xpomatuasl. LluTomorndaeckne OCHOBBI Pa3MHOXKEHHS U MHINBUAYATBHOTO Pa3BUTHS OPTaHU3MOB.

HGHGHI/IG KJIICTKHX — MHUTO3. CTaI[I/II/I MHUTO3a. Hpoueccm, MMPOUCXOJAIINEC HA PA3HBIX CTAAUAX MUTO34d.

buonormueckuit cmpicit muto3a. [lporpammupyemas ruOenb KIETKH — alloNTo3

B Tom umncie:

Jlexust Nell

2/0

OK-01, OK-02,
OK-04

Tema 4.2.
DopMbl pa3sMHOKEHUSA
OpPraHu3MOB

OcHoBHOe cofep:kaHMe y4eOHOr0o MaTepuaia

2/0

DopMBI pa3MHOKEHHS OPTaHU3MOB: Oecronoe U monoBoe. Buasl 0ecronoro pa3sMHOKEHUS:
JieJicHHEe HaJIBOE M IOYKOBAHUE OJHO U MHOTOKIIETOUHBIX, CIOPOOOpa30BaHUE, BET€TaTHBHOE
pasMHOXeHue. McKkyccTBeHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €r0 3HAYCHUE JUISI CENIEKIIUH.
[MonoBoe pa3mMHOKEHME, €T0 OTIIHYHS 0T Oecrionoro. Metio3. Craaun metiosa. [Ipomeccsl,
MPOMCXOSIIIME Ha cTaausix meio3a. [losenenne xpomocom B Meiiose. Kpoccrunrosep.
Bronornueckuii cmpics 1 3HaUeHUe Melo3a. ['ameTorenes — npouecc 00pa3oBaHus OJOBBIX
KJICTOK Yy )KMBOTHBIX. ITosoBEIe kene3bl: CEMEHHUKHU U TMUYHUKH. O6p330BaHI/Ie " pa3BUTHE
MOJIOBBIX KJIETOK — FaMeT (CIepMaTo30u, SIMIIEKIIeTKa) — ciepMaTorene3 u oorene3. Oco0eHHOCTH
CTpOEHUs AULEKJIETOK U criepMaTo3ou10B. Omnogorsopenue. [laprenorenes

B Tom uncie:

Jlexmst Nel2

2/0

OK-01, OK-02,
OK-04

Tema 4.3.
NuauBuyansHOe pa3BUTHE
OPraHu3MOB

OcHoBHOE CoI€CpKaHue yqeﬁﬂoro MaTtepuaJia

4/0

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOpHOHATLHOE pa3BUTHE (IMOpPHOTEHES).
OTanel 3M6pI/IOHaJ'H)HOFO Pa3BUTHA Y TO3BOHOYHBIX )KUBOTHBIX: z[p06neH1/Ie, racTpyisinus,
opranorenes. [loctaMOpronanbHOE pazBuTHE. THITBI TOCTAIMOPHUOHAIEHOTO Pa3BUTHS:
npsiMoe, HempsaMoe (TUIMHOYHOE). BriusiHue cpepl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPOJACTBA. PocT u pazsutue pacrenuit. OHTOreHe3
[[BETKOBOT'O PaCTEHUS: ABOWHOE OIUIOJJOTBOPEHUE, CTPOCHHIE CEMEHH, CTaTUU PA3BUTHS

B ToM umncie:

Jlexms Nel3

2/0

OK-01, OK-02,
OK-04




IMpaktuueckoe 3anstie Ne 4 «MH]exknnoHHbIE 3a00JIeBaHHMS W OIUJIEMHUA B HCTOPHUH
4eJI0BEUECTBAY.

2/0

Paznen 5. HaciaeacTBeHHOCTh U H3MEHYHBOCTh OpraHu3mMmoB

Tema 5.1.
3aKOHOMEPHOCTHU
HacJIeI0BaHUS

OcHOBHOE coep:KaHue y4eGHOT0 MaTepHasia

4/0

[Ipeamer u 3agauu reHeTHKH. Poib IUTONIOTMK M SMOPUOJIOTHH B CTAHOBJICHWHU TeHETUKH. Bkian
POCCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE I€HETHKH. MeTObl TEHETUKU
(rubpuIOIOrHYEeCKUi, INTOTCHETHYECKHI, MOJIEKYIISIPHO-TeHeTHYeCcKHii). OCHOBHBIE
TeHETHUUYECKHE NOHATHA. | eHeTH4ecKasi CHMBOJIMKA, UCTIONb3yEeMasi B CXEMaxX CKPELIMBAHUI.
3aKOHOMEPHOCTH HaClleZIOBaHUS IIPU3HAKOB, ycTaHOBIeHHBIE | . Menaenem. MoHOTHOpHTHOE
CKpelMBaHue. 3aKoH eAMHO00pa3ysi THOPUAOB MEPBOTO MOKOJIeHUs. [IpaBuio JOMUHUPOBAHUSI.
3aKoH pacllenyeHns Npu3HakoB. [ unores3a unctoTsl ramer. [losiHOE M HENONHOE JOMUHUPOBAHHUE.
JurnbpuaHoe ckpemBanye. 3aKOH He3aBUCHMOTO HaclleI0OBaHus MPU3HaKkoB. L{uTorenernyeckue
OCHOBBI TUTHOPHUIIHOTO CKpeIMBaHMsA. AHAIU3UPYIOIIee CKpelluBanue. Mcnoiap30BaHue
AHAJM3UPYIOLIETO CKPELIMBAHU IS ONIpeesICHHs TeHOTUIIa 0co0n

B Tom umncie:

Jlexms Nel4

2/0

HpaKTI/I‘IQCKOG sanstre Ne 5 Pelienue 3aga4d Ha OMpEACIICHUC BEPOATHOCTH BOSHUKHOBCHUA
HaCJICACTBCHHBIX NPU3HAKOB IIPpU MOHO-, -, HOJ'II/IFI/I6pI/I,Z[HOM " aHAJIM3UPYIOIICM
CKpCHIMBaHNHU, COCTABJICHUC I'CHOTUIINYICCKHUX CXEM CKPCUINBAHUS

2/0

OK-01, OK-02,
OK-04

Tema 5.2.
CLeIuIeHHOE HaclIeqOBaHNe
MPU3HAKOB

OcHoBHOE CoIECpPKaHue yqeﬁnoro MaTtepuaJia

4/0

CuennieHHOe HacienoBaHue npu3HakoB. Padota T. Moprana no cuerieHHOMY HacJeJ0OBaHUI0
reHoB. HapyiieHue cuierieHust TeHOB B pe3ysibTaTe KPOCCHHIOBEpa. XPOMOCOMHas! TEOpHs
HaCJIeJICTBEHHOCTH. | eHeTHUecKre KapThl.

I'enernka nona. XpoMOCOMHOE OTIpeAETIeHNE MT0J1a. AYyTOCOMBI H ITOJIOBBIE XPOMOCOMBI.
I'omorameTHbIE 1 reTeporaMeTHble Opranu3Mbl. HacnenoBaHme Mpu3HAKoB, CHEIUIEHHBIX C ITOJIOM

B ToM umncie:

Jlexmms Nel5

2/0

I[Tpaktuueckoe 3anstue Ne 6 Pemenne 3a1a4d Ha onpeeseHre BepOATHOCTH BOZHUKHOBEHUS
HAaCJIEACTBEHHBIX NMPU3HAKOB IIPU CLIETUICHHOM HACJIEI0BAHUM, COCTABICHUE
TEHOTUIIMYECKUX CXEM CKPEIUBAHUS

2/0

OK-01, OK-02,
OK-04

Tema 5.3.
3aKOHOMEPHOCTH
W3MEHYHBOCTH

OcHOBHOE coep:kaHne Y4eOHOT0 MaTepuasa

2/0

M3meHnunBOCTh. Bubl M”3MEHYNBOCTH: HEHACIICICTBEHHAS W HACJIEICTBeHHAs. Pob cpernl B
HEHACJIEACTBEHHOW N3MEHUYNBOCTH. XapaKTEPUCTHKA MOIU(UKAIIMOHHON N3MEHINBOCTH.

OK-01, OK-02,
OK-04




Bapuanuuonnsiii psn u BapuannonHast kpusas. Hopma peakuuu npusHaka. KonuuectBeHHble 1
KadeCTBEHHBIE MMPU3HAKY U UX HOpMa peakiun. CBoiicTBa MOAU(DUKAITMOHHON M3MEHIYNBOCTH.
Hacnencreennast, Wiy reHOTHIIMYECKAs H3MEHUMBOCTh. KOMOMHATHBHAS M3MEHUYMBOCTE. Meiio3 u
MTOJIOBOU TIPOIIECC — OCHOBA KOMOMHATHBHOW W3MEHYNBOCTH. MyTallnOHHAS N3MEHYHBOCTb.
Knaccudukarms MmyTanmii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacTOTa W IPUYMHBI MyTaIHH.
MyrtareHnbie GpakToOpbl. 3aKOH TOMOJIOTHYECKUX PSIJIOB B HACIICICTBEHHONW N3MEHUYNBOCTH

H. W. BaBunosa

B Tom uncie:

Jlexnust Nel6

2/0

Tema 5.4.
I'eneruka yenoBeka

OcHoBHOe cofep:kaHue y4eOHOr0 MaTepuaia

2/0

I'enernka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TE€HETUKU YEJIOBEKA!
reHeaJIOTnYeCKU, OJIM3HELIOBbIN, IUTOTeHETUYECKUN, OMOXUMUYECKHH, MOJIEKYIISIPHO-
reHeTnyeckuii. COBpeMEHHOE OIIPEIETICHUE TEHOTHUIIA: [IOJJHOTCHOMHOE CEKBEHUPOBaHUE,
IeHOTUIIMPOBaHKe, B TOM uuciie ¢ nomoliupto ITI[P-ananusza. Hacnencreennsie
3a00JIeBaHMs YEJIOBEKa: TeHHbIC 00JIe3HNU, O0JIE3HU C HACIEACTBEHHOM
IPEPACIOI0KEHHOCTBIO, XPOMOCOMHBIE 00e3HN. CoMaTnyecKue U reHepaTUBHbIE
mytauuu. CTBoNOBbIe KiIeTkH. [IpuHIMIBI 370poBOTro 00pa3a )KU3HHU, JUATHOCTHKH,
Npo(UTAKTUKY U JIEYEHUS] TeHETHYECKUX Oose3Hell. MeauKo-reHeTnueckoe
KOHCYJIbTUPOBaHUE. 3HAUEHUE MEAUIIMHCKON T'€HETUKH B IIPEOTBPALLEHUH U JICUEHUN
TeHEeTHYECKUX 3a00JeBaHU YeI0BeKa

B ToM umncie:

Jlexmst Nel7

2/0

OK-01, OK-02,
OK-04

Pasznen 6. DBorrononHast ou

0J10TUA

Tema 6.1.
OBOJIOIMOHHAS TEOPHUS
U €€ MECTO

B OHOJ0THH

OcHOBHOE colep:KaHue y4eGHOT0 MaTepuaia

2/0

[Ipennochuiki BO3HMKHOBEHHUS 3BOJIIOLMOHHOW TEOPHUH. DBOJIONMOHHAS TEOpUs U €€
MecTo B Ouonoruu. BiusiHMe 3BOJIOIMOHHON TEOpUU HA Pa3BUTHE OMOJIIOTUU M JPYTUX
Hayk. CBuzerenscTBa 3BooNUH. [lageoHTonornyeckue: mocie10BaTeIbHOCTh MOSBICHUS
BUJIOB B TaJICOHTOJOTMUECKOW JIETONMHUCH, IepexojHble (opMmbl. buoreorpaduueckue:
CXOZCTBO U paznnune GayH U GJop MaTEpPUKOB U OCTPOBOB. DMOPHUOIOrHUECKUE: CXOCTBA
U pa3nuuus SMOPHOHOB pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE:
TOMOJIOTHYHBIE, AHAJIOTHYHbIE, DPYAMMEHTApHBIC OpraHbl, aTaBU3Mbl. MoJeKyIspHO-
OMOXMMHUYECKHE: CXOACTBO MEXaHMU3MOB HACJIECTBEHHOCTH U OCHOBHBIX META0OIMUECKUX
nyTel y BCeX JKUBBIX OPraHU3MOB.

OK-01, OK-
02, OK-04




OpomonnonHas teopus Y. Jlapsuna. I[Ipennocsiiku BO3HUKHOBEHUS JAPBUHU3MA.
JIBIDKYIIME CHITBI SBOJIIOLIMHU BUIOB 110 J{apBuHY (M30BITOYHOE pa3MHOXKEHUE TIPU
OTPaHUYEHHOCTH PECYPCOB, HEOTpeIeIEHHAs U3MEHYHBOCTh, OOpH0a 3a CyIIEeCTBOBAHNUE,
€CTECTBEHHBIN 0TOOD)

B ToM umncie:

Jlexiusa Nel8 2/0
Tema 6.2. OCHOBHOE Coep:KaHue Yy4eOHOr0 MaTepuaia 1/0
MukposBoIIOLUS Cunrernueckas Teopust 3Boitouu (CTI) u e€ oCHOBHbBIE MOJIOKEHUs. MUKPOIBOIIOIKS. OK-01, OK-02,
[Tomynsauus kak eqMHUIA BUIA U OBOJIIOLIUH. OK-04
JBmxymiue cuibl (paKTOphl)IBOMIOIUHN BUIOB B IpUpoie. MyTallMOHHBIH Mpoliecc 1
KOMOMHATUBHAsI U3MEHUMBOCTH. [lonyssiimonHbIe BOJIHBI U Apeiid renos. M3onsauus u
murpanus. EcrecTBeHHBIH 0TOOp — HampaBistouuii paktop 3Boirorun. GopMel
€CTECTBEHHOT0 0TOOpa. [Iprcnoco6IeHHOCTh OPraHu3MOB KaK pe3yabTaT IBOJIIOIUH.
[Ipumeps! npucnocodaeHuil y opranu3mMoB. ApoMopdo3bl 1 uauoanantanuu. Bun u
BunooOpazoBanue. Kpurepun Buga. OCHOBHBIE (GOPMBI BUIOOOPA30BAHUS:
reorpauyecKoe, IKOJIOTHIECKOe
B Tom umncie:
Jlexums Ne 19 1/0
Tewma 6.3. OCHOBHOE Coep:KaHNe Yy4eOHOr0 MaTepuaia 1/0
MaxkpoaBontonus MaxkposBomrorusi. @opmel 3BoroIUEN: GUIeTUYECKasi, TMBEPTeHTHAs, KOHBEpTreHTHAs, OK-01, OK-02,
napaienbHas. HeoGpaTuMocTh 9BOIIOIHH OK-04
B Tom uncie:
Jlexmst Ne 20 1/0
Pa3nen 7. Bo3HnkHOBeHHe U Pa3BUTHE )KM3HU HA 3emJie
Tema 7.1. OcHoBHOe coiep:kaHMe YIeOHOT0 MaTepHaIa 1/0
3apox/enue JloHay4yHbI€ NPEACTABICHUA O 3apOKICHHUM XKU3HU. HayuyHble rumnore3sl BOSHUKHOBEHHUS OK-01, OK-02,
Y pa3BUTHE KU3HH KU3HH Ha 3emiie: abUoTreHe3 U MaHCIepMusi. XUMUYECKast DBOJIOIMS. AOMOTEHHBIN CHHTE3 OK-04

OpraHWYECKUX BEIIECTB M3 HEOPTraHWYECKUX. OKCHEPUMEHTAIBHOE MOATBEPKICHHE
XUMHYECKON »BoIONMU. HadanpHble 3Tanel OMOJIOrM4ecKoil »oronnu. | unoresa PHK-
Mupa. PopMupoBaHHEe MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKU. llepBbie
KJIETKH U MX 3BOJIIOIUA. DOPMUPOBAHNE OCHOBHBIX TPYIIT AKUBBIX OPTaHU3MOB.

PazBuTue xu3Hu Ha 3emiie 1o spam u nepuogaM. Katapxeit. Apxeiickas u mporepo3oickas




spsl. [aneo3olickas spa u e€ nepuoabl: KeMOPUICKUN, OPTOBUKCKHMA, CHITYPUICKHIA,
JIEBOHCKHI, KAMEHHOYTOJIBHBIN, IEPMCKH. Me3030iCKast opa U €€ epruoabl: TPUACOBBIN,
IOpcKui, MennoBoi. KaifHo30McKas 3pa U €€ Nepuo/ibl: NaJIEOr€HOBBIA, HEOT€HOBBIN,
AHTPONOT€HOBBIM.

B ToM umncie:

Jlexnms Ne 21

1/0

Tema 7.2.

Cucrema OpraHIYECKOTO
mupa. [Ipoucxoxnenue
YeIoBeKa — aHTPOTIOTeHE3

OcHOBHOE coep:KaHue y4eGHOT0 MaTepuasia

1/0

Cucrema OpraHM4ecKoro Mupa Kak OTpax€Hue 3BOJIIOLMHU. OCHOBHBIE CHCTEMATHUECKHE
IpyNIbl OPraHu3MoOB. XapaKTEPUCTHUKA KJIMMAaTa U Ie0JIOTHYECKUX MpoueccoB. OCHOBHBIE
STanbl 3BOJIOLUM PACTUTENBHOIO M JKUBOTHOrO MHpa. ApoMopdo3bl Yy pacTeHUU WU
XKUBOTHBIX. [TosiBIEHNE, pacuBET U BBIMUPAHKE IPYIII KUBBIX OPraHU3MOB.

OBoronus 4eaoBeKka. AHTPOIIOJIOTHs KaK Hayka. Pa3BuTue npencraBieHuil o

IIPOUCXOKACHUH YesloBeKa. MeTo bl u3ydeHus aHTpornoreHe3a. CxoJICTBa U pa3anyuus
YeJIOBEKA U J)KUBOTHBIX. CHCTEMaTHUYECKOE MOJI0XKEHHE YeloBeKa. [IBruxKyIine cuiibl
(axropsr) anTponorene3a. HaciencTBenHas H©3MEHYMBOCTh M €CTECTBEHHBIN 0TOOD.
OOmiecTBeHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OPYIHH TPYy/a, MBIIUICHHE, pEUb

B Tom uncie:

Jlexnust Ne 22

1/0

OK-01, OK-02,
OK-04

Pa3znen 8. Opranu3mbl H OKpy’KaoImas cpeaa

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

OcHoBHOE CoIECpPKaHue yqeﬁnoro MaTtepuaJia

2/0

DKoJ0rus Kak HayKa. 3aJauu ¥ pa3Jenbl SKOJIOTUU. MeToabl SKOJIOTHYECKUX
HCCIIEOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT0 uesioBeka. Cpepl
OOUTaHUsI OPraHU3MOB: BO/IHAs, HA36MHO-BO3/IYyIIIHAS, TTOYBEHHAs, BHYTPHOPIaHU3MEHHas.
Oxonornueckue dakropsl. Kinaccudukanms sxonorndeckux GakTopoB: aOUOTHUIECKUE,
OMOTHYECKHE U aHTpOoNoreHHbIe. JeficTBrE 3KOIOrnyeckux (pakTopoB Ha OPraHU3MBI.
Abuotnyeckue GpakTophl: CBET, TEMIIEpATypa, BIaXXHOCTh. DOTONEPHOIU3M.
[IpucnocoOnenust OpraHu3MoB K JeicTBHIO aOnoTHUeCKUX (pakTopoB. buonornueckue
put™bl. buotnueckue akropsl. Buabl OMOTHYECKUX B3aMMOACHCTBUI: KOHKYPEHIIMS,
XUITHUYECTBO. [lapa3sutusm, MyTyanns3m, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO), aMEHCAITN3M, HEHTpanu3M. 3HaueHHe OMOTUYECKUX B3aMOJICHCTBUI
JUISL CYIIECTBOBAHUS OPTaHU3MOB B MIPHUPOJIHBIX COOOIECTBAX

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




B ToM umncie:

Jlexmusa Ne23

2/0

Tema 8.2.
DKOJIOTUUYECKUE

XapaKTCPUCTHUKU
MomyJaanuuu

OcHoBHoOe cofiepkaHue y4edOHOro MaTepuajia

1/0

CoobmectBo  opraHu3mMoB  —  OuomenHo3.  CTpykTypbsl  OHOLIEHO3a:  BMJOBafd,
MPOCTpaHCTBEHHAs, Tpopuueckas (nuuieBas). Bunbl-noMmuHanTel. CBsi3u B OHOLIEHO3E.
DKosornyeckue cucTeMsl (3kocuctemsl). [lorsTre 06 3KocucTeMe U OHOTreoIeHo3e.

@OYHKIMOHAIbHBIE KOMIIOHEHThI SKOCUCTEMBI: IPOAYLIEHTbI, KOHCYMEHTBI, PEYLIEHTHI.
KpyroBoport BeliecTs 1 MOTOK SHEPTUU B 3kocucteMe. Tpodudeckue (MUIIeBbIE) YPOBHH
skocuctembl. [Iumesle nenu u cetu. OCHOBHBIE ITOKA3aTENIN S3KOCUCTEMBL: OroMmacca,
HIPOAYKIUS. DKOJOIMUECKUE MUPAMU/IBL: POTYKIIMU, YUCIEHHOCTH, OoMacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNs, pazBuTue. CyKieccus

B ToM umncie:

Jlexmst Ne24

1/0

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

Pazngen 9. CoodniecTBa M Y3KOJOTHYECKHE CHCTEMbI

Tema 9.1.
[TpupoaHbIe SKOCUCTEMBI

OcHoBHOE CoI€pPKaHue yqeﬁﬂoro MarTtepuaJia

1/0

ITpupoHbIe 3KOCHUCTEMBI. DKOCHCTEMBI PeK U 03€p. DKOCUCTEMA XBOHHOTO M
IIMPOKOJIMCTBEHHOT'O Jieca. AHTPOIIOT€HHbIE SKOCUCTEMBL. ATPOIKOCHUCTEMBI.
VYpboskocucreMsl. buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U
ypOoskocucreM. bruopaznoobpasue kak GpakTop ycToMunuBocTu s3kocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie

B Tom uncie:

Jlexnust Ne25

1/0

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

Tema 9.3.buochepa —
['moGanbpHas 3KkocucTeMa
3emiu

OcHOBHOE colep:KaHue y4eGHOT0 MaTepHuaia

1/0

VYuenue B. U. Bepnanckoro o 6uocepe. I'panulipl, cocTaB U CTpyKTypa 6uochepsl.
XKusoe BemecTBo U ero pyHkuuu. Ocodennoctu Ouocheps! Kak ria00anabHON IKOCUCTEMBI.
JlnHaMu4eckoe paBHOBeCHe U oOpaTHast cBsA3b B Onocdepe. KpyroBopoTs! BeecTs u
OMOT€OXUMHUECKUE LIUKJIIBI DJIEMEHTOB (yIJIepoia, a30Ta). 30HAIBHOCTb OMOC]EPHI.
OcHoBHbIE OMOMBI CYIIN

B Tom uncie:

Jlexms Ne26

1/0

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

Tema 9.4.
BinsiHue aHTPOIIOTEHHBIX

IpodeccnonaIbHO OPUEHTHPOBAHHOE COAePKAHUE (COIePKAHUE MPUKJIATHOTO MOIYJISA)

212

YenoreuecTBo B 6rochepe 3emiin. AHTPOIIOTeHHbIC H3MEHEHHUs B Orocdepe. I1obanbHbIe

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




(akTopoB Ha OHochepy

AKoJIOTHYecKue mpoosieMbl. CoCyliecTBOBaHUE MMPUPOIBI U YesioBeuecTBa. CoxpaHeHHUE
O6ropa3zHooOpa3ust Kak OCHOBa YCTOWYHBOCTH Onocdeprr. OCHOBA palOHATBHOTO YIIPABICHUS
MIPUPOJTHBIMH PECYPCaMU M UX MCIIOJIb30BaHue. [loCTHKEHYS OMOIOTHH U OXpaHa MPUPOIBI

B Tom uncie:

I[Mpaktuueckoe 3ausitue Ne 7 «OTXO/IbI POU3BOJICTBAY

212

IIK?2.1.

Tema 9.5.

Bnusnwue conuaanHO-
IKOJIOTHICCKUX (PAKTOPOB Ha
3I0POBbE YEIOBEKA

IIpodeccnonaibHO OpHEeHTHPOBAHHOE COJePKaAHUE (COIePKAHME TPUKIIATHOTO
MO/1YJIfA)

212

3110poBbe U €ro cocrapisitomue. GakTopsl, MOJIOKUTEIBHO U OTPULIATENIBHO BIUSIOLINE HA
opranusM uenoBeka. [IpoGiiema TeXHOI€HHBIX BO3JCHCTBUI HA 3J0pPOBbE YETIOBEKA
(371eKTpOMarHuTHBIE NOJIsI, OBITOBAsE XUMUS, U30BITOUHBIE IIYMBbI, paJualys 1 T.I1.).
Apantanys opraHu3Ma 4ejgoBeka K hakTopam OKpysKaromiei cpeasl. [IpuHImmb
(dbopmupoBaHus 310poBbecOeperaromniero noseaeHus. Ousnueckast aKTUBHOCTH U 3/I0POBbBE.
buoxumnueckre acieKThl paliMOHAIbHOIO TUTAHUS

B ToM umncie:

[Mpaktuueckoe 3austue Ne 8 «YMcTBeHHas: pabOTOCIIOCOOHOCTD)

212

OK-01, OK-02,
OK-04, OK-07
IIK?2.1.

Paznen 10. Cenekuus opra

HHU3MOB, OCHOBbI OHMOTEXHOJIOTUH

Tema 10.1.
Cenekiusi Kak HayKa u
TpoIIecC

OcHoBHOe coiep:kaHMe YIeOHOI0 MaTepHaIa

1/0

Cenekius Kak HayKa v MPoIecc. 3apokJIeHHE CeNEKIINU U foMecTukarus. Yuenue H. U.
BagsusioBa o 1ienTpax MHOT000pa3us U MPOUCXO0KICHUS KYJIbTYPHBIX pacTenuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. CopT, mopoaa, mraMM. COBpeMEHHBIE METObI
cenekuu. MaccoBbIi M MHIUBUAYATbHBIA OTOOPHI B CENEKIIUU PACTEHUN U JKUBOTHBIX.
Onenka sxcTepbepa. bIM3kopoacTBEHHOE CKpelUBaHNe — MHOPUAWHT. Yuctast TuHUS.
CkpeniBanue YuCTHIX TUHUH. ['eTepo3uc, unu rubpuaHas cuna. HeponcrsenHoe
ckpenuBanue — ayropuauar. Otnanéanas rudpuan3anus u e€ ycnexu. IcKycCTBEHHBIH
MyTareHe3 v MOoJy4eHHUE MOJUIUIONI0B. JJOCTHKEHHS CENEKIIUN PACTEHHM, J)KUBOTHBIX 1
MHKPOOPTaHU3MOB

B Tom uncie:

Jlexnust No27

1/0

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

Tema 10.2.
bruoTexHOMOTHU B KU3HU H
npodeccuu

IMpodeccnoHaIbHO OPUEHTHPOBAHHOE COAePKAHUE (COIePKAHUE MPUKJIIATHOTO MOTYJISA)

4/4

OcHOBHBIE HAINPaBJICHHUS] COBPEMEHHON OMOTEXHOJIIOTUH B MPO(ECCHOHATBHOM

NesTeIbHOCTH YenoBeka. [IpaBuia norucka 1 aHanusza OMO’KOJIOTHUECKOM HHPOPMALUU 13

OK-01, OK-02,
OK-04, OK-07
IIK 2.1




Pa3UYHBIX UCTOYHUKOB (Hay4YHas U ydeOHO-Hay4YHasl JUTEpaTypa, CpeICTBA MaCCOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue)

B Tom uncie:

[Mpaktuueckoe 3amstue Ne 9 «Kelichl Ha aHanu3 MHGOPMAIMK O HAYYHBIX JOCTHKCHUSX B | 4/4
00J7aCTH TEHETUYECKUX TEXHOJIOTHH, KIIETOYHOW WHIKEHEPUH, TTUIIEBBIX OMOTEXHOJIOTHIN
Pa3znen 11. Pemienue keiicoB B 00,1aCTH OMOTEXHOJIOTHH
Tema 11.1. IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE COAEPKaHUe (CoAepIKaHIe MPUKJIATHOTO MOTYJIs) 4/4 OK-01, OK-02,
CounanbHO-3THYECKUE OTHUYECKUE aCTEKThl Pa3BUTHS OMOTEXHOJIOIUH M MPUMEHEHHUE UX B )KU3HHU UEJIOBEKa, TIOUCK U OK-04, OK-07
aCIEKThl OMOTEXHOJIOI NI aHam3 WHGOPMAINH U3 PA3IMYHBIX HCTOYHUKOB (HayYHas U y4eOHO-Hay4HAs JIUTEPaTypa, IIK 2.1
CpeAcTBa MaccoBOW MHPOpMaIyH, ceTh IHTEpHET U IpyTue)
B Tom uncie:
[paktuueckoe 3anstue Ne 10 Keiicel Ha anamu3 wHpOpMmanuu 00 ITHYECKUX acrekrax | 4/4
pa3BUTH OMOTEXHOJIOTHH (IO MUHU-TPYIIIIaM).
IIpome:kyTouHas arrectauus B popme nuddepeHIIPOBAHHOIO 3a4eTa 1

Bcero:

|

73




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

s peanu3zanuy 00pa3oBaTEIBHOrO Iporecca (BceX BHIIOB YU€OHOH AEATENIEHOCTH) T10
JTUCIUIUIMHE HUCIOJIB3YIOTCA  CIEAYIOUIME CHelHalbHble I[OMENICHHS, OCHAIllEHHbIE B
cootBercTBUU ¢ [Ipunoxenuem 8 OII CIIO:

— KabOuner o0mieo0pa3oBaTenbHBIX AUCHUTUIHH

3.2. YyeOHo-MeTOoaN4YECKOE 00ecreueHue
3.2.1. OcHOBHBbIE NeYaTHbIE U/WJIN 3JIEKTPOHHbIE U3IAHUSA

Jis  peanuzanuyd  TporpaMMbl  OMOMMOTEUYHBIM (OHA HMEeT TeYaTHbIC W/WIIH
DIIEKTPOHHBIE Y4EOHWKH U 0Opa3oBaTENbHBIE PECYPCHI, IOMYIIEHHBIE K HCIOIB30BAHUIO IMPH
peaym3anyu o0pazoBatesbHBIX porpamMMbl CITO Ha 6a3e 0CHOBHOTO 00IIero 00pa3oBaHUs:

1. buonorus: 10-i kmacc : 0a3zoBblii ypoBeHb : yueOHHMK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6uoB [u ap.] ; mox penakuueit B. B. [Taceunuka: snekrponnsiii // JIans :
3JIEKTPOHHO-0MOMMOT. — 6-¢ u31., ctep. — Mocksa : IIpocsemenne, 2024, — 223 c. — ISBN
978-5-09-112164-3. — Tekcr eunas cucrema. — URL: https://e.lanbook.com/book/437336
(mara obpamenus: 11.02.2026).

2. buonorums: 11-it xmacc: 6a3oBbIii ypoBeHb : yueOHMK / B. B. Ilaceunmk, A. A.
Kamenckwii, A. M. Pybuos [u ap.]. — 6-e u3n., crep. — Mockaa : [Ipocsemenne, 2024, — 272
c. — ISBN 978-5-09-112165-0. — Tekcr : anekTpoHHbIH // JIaHb : 3IeKTpOHHO-OMOINOTEeYHAS
cucrema. — URL: https://e.lanbook.com/book/409211 (nata obpamenus: 11.02.2026).

3. Aradonosa, 1. b. buonorus : 6a3oBblii ypoBeHs : yueOHuUK / U. b. AradonoBa, A. A.
Kamenckuii, B. . CuBorna3oB. — 2-e uza., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — Texkcrt : snekTpoHHbId // JlaHb : 37eKTpOHHO-OMOIHOTEYHAs
cuctrema. — URL: https://e.lanbook.com/book/472913 (nata obpamenus: 13.02.2026).

4. AradonoBa, U. b. buonorus : 6a30BbIil ypOBEHD : MPAKTHKYM : ydeOHOe mocooue / U.
b. Aradonosa, B. . Cuormnazos. — 2-¢ u3n., crep. — Mocksa : [Ipocsemenne, 2025. — 112
c. — ISBN 978-5-09-121342-3. — Tekcr : 31eKTpoHHbIH // JIaHb : 3JIeKTpOHHO-OMOIHOTeYHAS
cucrtema. — URL: https://e.lanbook.com/book/472916 (nata o6pamenus: 11.02.2026).

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1. http://resh.edu.ru/ «Poccuiickas 37€KTpOHHAS KO


http://resh.edu.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTpoiab M oOIEHKAa pacKpbIBAlOTCS YEpe3 pe3yJbTaThl,

YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble O00y4arolMMHUCS YMEHHs, HalpaBieHHblE Ha (QOpPMHUpPOBAHUE OOIIUX H

poecCHOHANBHBIX KOMIIETEHIIUN

Koa, naumenoBanue OK, IIK

IToka3aTeu oleHKH
pe3yJabTara

OueHovyHoe MeponpusiTue

OK 01. Beibupats criocoObt
peleHus 3a1aq
npodeccuoHanbHOM
JESTEIIbHOCTH MPUMEHHUTEIHHO K
pa3IMYHbIM KOHTEKCTaM

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CpPE/ICTBA MOKCKA,
aHaJIM3a U UHTEPIIPETAIIUN
uHpopmanuu, u
WH(OPMAIIMOHHBIC TEXHOJIOTUN
JUTSI BBITIOJTHEHUS 3a7a4
npodeCcCHOHAILHON
JESTEIIbHOCTH

OK 04. DddexTuBHO
B3aMMOJICIICTBOBATh U PabOTATh
B KOJUICKTHUBE

¥ KOMaHjie

OK 07. CopeiicTBoBaTh
COXPAHEHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepekeHuto,
MPUMEHSTh 3HAHUS

00 U3MEHEHHU KIINMATa,
MPUHIIUIIBI OEPEKITHUBOTO
IIPOU3BOJICTBA, 3P PEKTUBHO
JIEHCTBOBATH

B UPE3BBIYANHBIX CHTYAIIHSIX

- IEMOHCTPUPYET 3HAHUS O
MECTE M POJIU OHOJIOTHH B
CUCTEME HAay4YHOTO 3HAHUS,
(yHKIMOHATIBHON TPAMOTHOCTH
YeloBeKa JJis pelieHus
KU3HEHHBIX TPo0IeM;

- pacKpbIBaeT CoJIepiKaHue
OCHOBOIOJIararImx
OMOJOTMYECKUX TEPMUHOB U
MTOHSTHIA: )KU3Hb, KJICTKA, TKAHb,
Opras, OpraHusM, BUJI,
MOMYJISALIMS, SKOCHCTEMA,
ouoreHo3, ouocdepa;
MeTabom3M (0OMEH BeIIecTB

Y TIPEBpAaIICHHUE YHEPTHUH),
romeocras (CaMOperysius),
OnocuHTe3 OenKa, CTPYKTypHas
OpTaHM3aIHs )KUBBIX CUCTEM,
JTUCKPETHOCTH, CAMOPETYJISAIHS,
CaMOBOCITPOU3BE/ICHNE
(penponykius),
HaCJEeACTBEHHOCTD,
W3MEHUYUBOCTb,
SHEPTO3aBUCUMOCTH, POCT U
pa3BHUTHE, YPOBHEBAs
OpraHu3aIus.

-TIOSICHSIET COJIEp KaHUE
OCHOBOTOJIararomx
OMOJIOTUYECKHUX TEOPHM U
TUMOTE3: KJIIETOYHOM,
XPOMOCOMHOM, MyTAallAOHHOM,
JBOJTIOIIMOHHOM,
MIPOUCXOXKACHHUS )KUZHU U
YeloBeKa,

- MMOSICHSIET OCHOBOIOJIATAIOIIKE
OHMOJIOTUYECKHE 3aKOHBI 1
3akoHomepHocTH (I'. Menpens,
T. Moprana, H.W1. BaBunosa, O.
I'exkens, ®@. Mromnepa, K.
bapa), rpanune! nux
MPUMEHUMOCTH K JKUBBIM
CUCTEMaM,;

3anonHeHne TabIUIIbI

Tect no Teme: «XUMUUECKUI
COCTaB KIICTKI»
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKOMN
pabotbr Nel

[Tucemennslit onpoc Ne 1

Tect 1o Teme: «buonorundecku
B)KHBIC XMMUUECKHE
COCITHECHUSI»

[Tucemennsiit onpoc Ne 2

Tect no Teme: «CTpyKTypHO-
(yHKIMOHANBHAS
OpraHu3ays KJICTOK»
IIpencraBnenne
PEe3yJIbTaTOB NIPAKTUYECKOU
paboThI Ne2

IIncemennsiit onpoc Ne 3

Tect o Teme: «OOMeH
BEIIECTB

Y TIpeBpallleHue SHEPTUU
B KJIETKE)

Tect o Teme: «buocunTes
Oenkay

[IpencraBnenue
PEe3yJIbTaTOB NIPAKTUUYECKOU
paboThI Ne3

Onenka koHcmekTa Ne 1

Tect no Teme: «KM3HEHHBIH
IIUKJI KJIETKH

Tect o teme: «Dopmbl
Pa3MHOXKEHHUS OPraHU3MOBY
Tect o Teme:
«HIUBUIyaNbHOE Pa3BUTHE
OpraHU3MOB»
IIpencrasinenue
pe3yJIbTaTOB MTPAKTUYECKOMN
paboThI Ned
[IpencraBnenue




- BJIaZieeT METO/IaMU Hay4yHOTO
MO3HAHUS, UCTIONB3YEMBIX B
OuosIoruu: HaOJIOIEHUS

Y OIMCAHUS )KUBBIX CHCTEM,
MIPOLIECCOB U SBIICHUI;

- OpraHU3yYeT U MPOBOJUT
OHMOJIOTMYECKHI SKCIIEPUMEHT,
BBIJIBUTAET TUTIOTE3bI, BBISBIISCT
3aBHUCHUMOCTB MEXY
UCCIIelyeMbIMH BEJTMUYMHAMH,
OOBSICHSIET MOTYYCHHbIE
pe3yabTaThl U GOPMYIHPYET
BBIBOJIBI C UCIIOJIb30BAHUEM
Hay4HbIX IIOHATUH, TEOPUHN U
3aKOHOB;

-yMeeT BBIJIENATh
CYLIECTBEHHbBIC PU3HAKU
BHPYCOB, KJIETOK IPOKAPUOT U
9YKapHOT; OJHOKIETOYHBIX
MHOTOKJICTOYHBIX OPTaHU3MOB,
BHUJIOB, OMOT'€OLIEHO30B U
9KOCUCTEM; OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U
MIpEeBpALICHHS SHEPTUHU B
KJIIETKe, (hOTOCHHTE3a,
IJIACTUYECKOTO U
SHEPTeTUYECKOro OOMEHa,
XeMOCHHTE3a, MUTO03a, Mei03a,
OIIJIOZIOTBOPEHMSI, PA3BUTHUS U
pa3MHOXKEHHUS,
WH/IMBUYAIEHOTO Pa3BUTHS
opraHusma (OHTOreHesa),
00pbOBI 32 CYIIIECTBOBAHUE,
€CTECTBEHHOT'0 0TO0DA,
BH1000pa30BaHMs,
MIPUCIIOCOOTIEHHOCTH
OpPraHM3MOB K cpezie 0OUTaHus,
BIIMSIHUSL KOMIIOHEHTOB
HKOCHUCTEM, aHTPOTIOTEHHBIX
U3MEHEHHH B 3KOCHUCTEMax
CBOEHM MECTHOCTH,
KpPYrOoBOpPOTa BEIIECTB U
MpeBpaleHe YHEPTHH B
ouocdepe.

-IPUMEHSIET TOTyIeHHBIE
3HaHUA U O0BSICHEHUS
OHMOJOrMYECKHUX MPOLECCOB U
SIBIICHUH, ITIS1 TIPUHSATHUS
MIPAaKTUYECKUX PEUICHUH B
IMOBCEAHEBHOM KU3HU

C LIeJIbI0 00ecTIeyeH st
0€30ITaCHOCTH CBOETO 3/I0POBbSI

pe3yJIbTaTOB MPAKTUYECKOMN
paboThI No5
[Ipencrasinenue
pe3yJIbTAaTOB MTPAKTUYECKOMN
paboThl Ne6

Tect no Teme:
«3aKOHOMCpHOCTI/I
U3MCHYHUBOCTH»

Ornenka koHcriekTa Ne 2

Tect no Teme:
«MUKpPO3BOIOIHS.
MakposBOIIOLUS»
['pymmoBast paboroii ¢
MOCJEAYIOEN YCTHON
Mpe3eHTalueN U 3alIUTON
ITucemennsiid onpoc Ne 4
ITucemennsrii onpoc Ne 5
IIpencraBnenne
pe3yJIbTATOB MPAKTUYECKOMN
pabotbr Ne7
[IpencraBinenue
pe3yJIbTaTOB MPAKTUYECKOMN
paboThI Ne§

VYernsiit onpoc Ne 1
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKOMN
paboThI Ne9
IIpencrasnenue
PEe3yJbTaTOB NPAKTUYECKOU
paboThl Nel0




U 3JI0POBBS OKPYKAIOIIHUX
JFO7IeH, COOTIOCHMSI 3JI0POBOTO
o0pasa >KU3HH, HOPM
IpaMOTHOTO TOBEJICHHS B
OKpY>Karoleu npupoHOM
cpene;

- IOHUMAET HEOOXOIMMOCTh
HCMOJIb30BAHUS JOCTUKEHUM
COBpPEMEHHOM OMoJIoTUU U
OMOTEXHOIOTHIA JISI
paloHaIbLHOrO
MIPUPOIOTIOIB30BAHUS.

- pemiaet OUOIOrHYecKue
3aJauu, COCTaBJISIeT
TeHOTUITUYECKHE CXEMBI
CKpEIIUBAHUS

JUIS Pa3HBIX THIIOB
HaCJIeZIOBAaHUsI IPU3HAKOB Y
OpPTaHU3MOB, COCTABIISIET CXEMBI
MepeHoca BEIIEeCTB U DHEPTHH B
9KOCUCTEeMaXx (LIeNy NUTaHMUs,
MTUIIEBHIC CETH).

- IGMOHCTPHUPYET YMEHUS
KPUTUYECKH OLEHUBATh
nHGOPMAIHIO OHOTOTHYECKOTO
COJIep>KaHusl, BKIIOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB
(cpencTBa MaccoBoM
nH(popMaIuY, HAyIHO-
MOMYJISIPHBIC MaTEPHAITBI);

- UHTEPIPETUPYET ITUUECKUE
ACTICKTBHI COBPEMEHHBIX
WCCIeIOBaHMil B OMOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;

- IEMOHCTPHUPYET MOHUMAaHHE
JI00ATBHBIX YKOJIOTHYECKUX
npobiemMax COBPEMEHHOCTH,
(hopMHUpyeT IO OTHOIICHHIO K
HUM COOCTBEHHYIO MO3HUIIUIO.

- YM€eT C03/1aBaTh COOCTBEHHBIE
MMMCEMEHHBIC U YCTHBIC
coo01IeHsA, 0000111ast
Ouosiornyeckyro HH(GopMaIuo
13 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCTOIb30BaTh
MOHSATUHHBIN anmapaT OMoJIOTun

OK 02. Ucnonn3oBath
COBpPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIUU
uH(popManuu, 1
UH(OPMAIIMOHHBIE TEXHOIOTUN

- 3HaeT MECTO U POJIb OMOIIOTHUU
B CHCTEME HayYHOTO 3HAHUSI
€CTECTBEHHBIX HAYK, O
(hopMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KAPTUHBI

Orenka xoHcriexra Ne 1
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKOM
paboThl Ned
[IpencraBnenue




TS BBITIOJTHEHHMSI 337189
npohecCHOHATBLHOM
JIeSATEIbHOCTH

MHUpa ¥ HAyIHOTO
MHPOBO33PEHUS, O BKJIAJIE
POCCHUICKHX U 3apyOeKHBIX
YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosornu, (pyHKIIMOHAITBHON
IPaMOTHOCTH YEJIOBEKA JIJIs
peleHsI )KU3HEHHBIX 33134

pe3yJIbTaTOB MPAKTUYECKOU
paboThI No5
[Ipencrasinenue
pe3yJIbTaTOB MPAKTUYECKOU
paboThr Ne9
[IpencraBnenue
Pe3yabTaTOB MPAKTUYECKOMN
pabotsl Nel0

I1K 2.1. BeiOupaTh METOIHI,
CpencTBa ISl IPOBEICHUS
MIPOHU3BOJICTBEHHOT'O
HKOJIOTUYECKOT'O KOHTPOJIA B
OpraHu3aIMsIX.

- 3HAET MepeUeHbh HCTOUHHKOB
BBIACJIICHUS 3an513H5'IIOH_[I/IX
BEILECTB B TEXHOJIOTNYECKOM
IIUKJIE; COCTaB BEIOPOCOB U
cOpPOCOB pa3IMYHBIX
TPOU3BOJCTB

[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKOU
paboTbr Ne7
IIpencrasinenue
Pe3yAbTaTOB MPAKTUYECKOMN
paboTsr Ne8
IIpencraBnenne
pe3yJIbTaTOB MPAKTUYECKOU
paboThI Ne9
[IpencraBnenue
pE3yNbTAaTOB MPAKTUUECKOMN
paboTel Nel0

Hepequb OLICHOYHBIX MGpOHpHﬂTHﬁ, nmoIC)Kallx OLNCHKE B paMKaX TCEKYIICTO

KOHTPOJA H HpOMC)KyTO‘-IHOfI arreéCrallii, W KOMIUICKT KOHTPOJBbHO-OUCHOYHBIX CPCACTB

npuBeneH B [Ipunoxkenusx 1,2 k paboyeil nmporpamMMe yueOHON AUCIUILTHHBIL.
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