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Pa6ouast nporpamMmMa 06LLeo6pasoBaTenbHON yuebHon gucumnandel Of.02.03 Buonorus
npegHasHadeHa AN M3y4yeHus  GuonorMm B NPOGeCCUMOHa/IbHBIX  06pa3oBaTe/bHbIX
opraHm3aumsx, peanmayroLmx obpasoBaTe/lbHYt0 Nporpammy cpefHero obuero obpasoBaHus B
npegenax OCBOEHWS OCHOBHOW MpogeccMOHaIbHOM 06pas3oBaTesibHo nporpammbl CMO (Ol
CrNoO) Ha 6a3e OCHOBHOrO 00LLlero 06pa3oBaHUA MPU MOArOTOBKE KBaNM(ULMPOBAHHbIX
paboumnx n cnyxawimx:

35.01.26 MacTep pacTeH1eBOACTBA.

OpraHuszayms - pas3paboTumk: [OCyaapCTBEHHOE OKOPKETHOE MNPOMECCMOHANIbHOE
06paszoBaTe/ibHOe YupexaeHne «Bonrorpafcknii UHLYCTPUaIbHbIA TEXHUKYM»

PaspaboTumk:  BuHokyposa E.[., npenogasatens [BMOY  «Bonrorpaackui
WNHAYCTPUANTbHBIA TEXHUKYM>»

Pabouyas nporpamMma o06LleobpasoBaTenibHo  ancumnamHel  O.02.03  Buonorus
pa3paboTaHa B COOTBETCTBMM C npukasamv MuHnpoceelleHns Poccum ot 18.05.2023 Ne 371
«O6  yTBepXAeHun  hefepasbHOM  06pa3oBaTe/IbHOM  MpOrpaMmbl  CpedHero  obLuero
06pa3oBaHus» (3apernctpuposaH B MuHtocTe Poccun 12.07.2023, perucTpaumoHHbIii Ne 74228)
B pegakuum ot 19.03.2024 r.; ot 03.07.2024 1. No 464 «O BHECEHMMN M3MEHEHWI B (heaepasibHbIe
rocyfapcTBeHHble 06pa3oBaTe/ibHble CTaHAapPTbl CPefHero npog)eCCUOHaNbHOr0 06pa3oBaHMA»
(3apeructpupoBaH B MuHiocTe Poccum  09.08.2024, permcTpaumoHHbid Ne  79088); ot
09.10.2024 No 704 «O BHECEHUM W3MEHEHWA B HEKOTOpble MpuKasbl MUWHUCTEpPCTBA
npoceelleHns Poccuiickon  Pefepaumn, Kacarowmecs  qegepasibHbIX  06pa3oBaTe/bHbIX
nporpamM HayasibHoro o6uero 06pa3oBaHWsi, OCHOBHOIO 06LLero 06pa3oBaHUS W CpefHero
obuiero obpasoBaHus» (3apernctpmpoBaH B MuHiocTe Poccum 11.02.2025, perucTpauyoHHbIi
Ne 81220), npukazom MwuHobpHaykn Poccum oT 17.05.2012 Ne 413 «O6 yTBEpXAeHUN
(hefilepanbHOrO0  rOCyAapCTBEHHOrO  006pa3oBaTeNlbHOrO CTaHfgapTa  CpedHero  o6ulero
o6paszoBaHua» (3apermcTpupoBaH B MuHtocTe Poccun 07.06.2012, perncTpaumoHHblin Ne 24480)
B pefakuuu ot 27.12.2023 T.

Pabouas nporpamma pas3paboTaHa C YYeTOM MpPUMEpPHOM paboyeit Mporpammbl
06LLle06pa3oBaTe/IbHOM ANCUMNAMHBI «Bronorns» Ansa npoteccnoHabHbIX 06pa3oBaTe/bHbIX
opraHu3aumin, yTBepXXa&HHOM Ha 3aceaaHumn [MNegarormuyeckoro coseta ®rEOY AMNO WPIIO,
npoTokon Ne 6/2025 ot «18» anpens 2025 .

PEKOMEHOOBAHA npegMeTHOM  (UMKIOBOM)  KOMUCCUEN  XUMUYECKMX — TEXHOMOMUNA,
06LLEeCTBEHHOr0 NUTaHNSA U eCTECTBEHHOHAYYHbIX AUCLUMNINH

MpoTokon Ne 8 ot 04.04.2025 .

Mpepcenatens npeAMETHOWM (LMKMIOBOI) KOMUCCUMM XMMWYECKUX TEXHOMOMIA, OOLLECTBEHHOMO
MUTaHUSA 1 eCTECTBEHHOHAYYHbIX AUCLUMNINH %

J1.T. MNaToBa 04.04 atest"

MoAnm1ch pata

OAOBPEHA Ha 3acefaH1 METOAMYECKOro coBeTa
Mpotokon Ne 9 ot 14.05.2025 T.
HavanbHWK oTAena y4e6HO-MeTOAMYECKON paboThbl

fata
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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIbHOM JUCIHUATLIMHBI «0/1.02.03 BHOJIOT USI»

1.1. Mecro AuCHMIIMHBI B CTPYKTYype oOpa3oBareibHOM nporpammbl CIIO:

Ob6meo6pazoBatenpras aucnunianHa «0OJ1.02.03 buonorus» sBisieTcss 00s3aTEIbHON
4acThi0 00111€00pa30BaTENbHOIO LKKJIA 00pa3oBaTeNbHON Mporpammsl B cooTBeTcTBUU ¢ PI'OC
CIIO mo mpoeccuu 35.01.26 Macrep pacTeHUEBO/ICTBA.

1.2. lequn n njiaHupyeMble pe3yJibTaThbl 0CBOEHUS JMCUHUIIUHBI:
1.2.1. Heab a1y cuunJInHbI

ConeprkaHue mporpaMMbl 0011100 pa30BaTEILHOM TU CITUTUTMHEI «BHONIOTHsl» HanpaBIeHO
Ha JIOCTUKEHU e pe3ynbTaToB ee U3yYeHUS B COOTBETCTBHHU
¢ tpedoBanmsiMu GI'OC COO c yuerom mpodeccuoHanbHol HampaBieHHoctd OI'OC CIIO.
Lenp m3ydenus AucuuiinHbl «buomorus» Ha 6a30BOM YpOBHE — OBIIAJICHHE OO0 Yy4YalOIIUMUCS
3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OpPraHW3aIlliU JXUBBIX CHCTEM pa3HOTO paHra u
MprOOpeTEeHNEe YMEHHWIH HCIOJIb30BATh ITH 3HAHWS Ui TPAMOTHBIX JCHCTBHI B OTHOIICHUU
00BEKTOB KUBOUM MPUPOIBI U PEHICHUS PA3IMIHBIX KU3HEHHBIX TPOOIIEM.
JlocTikeHue 1enu U3Y4eHUs TUCHMILTHHBI «buosorus» Ha 6a30BOM YpOBHE oOecreunBaercs
pelleHueM CIeAYyIIUX 3a/1ay:
o OCBOEHHE OOY4YarOIIMMUCSA CHCTEMBbl 3HAHUH O OMOJOTMYECKUX TEOpUSX, YUEHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUI0Te3ax, paBUIax, CITy>KalluX OCHOBO
s (GopMHUpOBaHHMSL — TPEACTaBJICHMM O  €CTEeCTBEHHO-HAy4yHOM  KapTUHE  MHpa,
0 METoJaxX HAy4YHOro MO3HAHUS, CTPOCHUH, MHOTOOOPAa3MH U OCOOCHHOCTSIX JKUBBIX CHUCTEM
pa3HOro YpPOBHS OPraHU3alMH, BBIJAIOMIMXCS OTKPBITUAX U COBPEMEHHBIX HMCCIEIOBAHUAX B
OHOJIOTUH;
o (dbopmupoBanue y o0yyaromxcs M03HABATENbHBIX, WHTEJUICKTYaTbHBIX
U TBOPYECKMX CIOCOOHOCTEW B MpOIEccCe aHajau3a JaHHbIX O MYyTAX pPa3BUTHS
B OMOJIOTMY HAYYHBIX B3TIISA0B, HIIEH U MOAXOI0B K M3YUCHUIO KUBBIX CHCTEM Pa3HOT'O YPOBHS
OpraHu3allNy;
o CTaHOBJICHHE Yy OOydJarommxcsi oOmel KyJabTypbl, (QYHKIMOHAJIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHSATH M OIICHUBATH SIBJICHHUS OKPYXKAIOIIErO MHUpPA XUBOW MPUPOABLI Ha
OCHOBAHWH 3HAHUU U OTBITA, MTOJYYCHHBIX MTPU U3YYEHUU OMOJIOTHH,
o (dbopmMupoBaHre y 0OydYarOIIMXCS YMEHHH WIUIIOCTPUPOBATh 3HAYEHHE OMOJIOT MUECKUX
3HaHUH B TMPAKTHUYECKON [EATENbHOCTH 4YEJIOBEKa, pPa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOJIOT Hil;
. BOCIHUTaHUE YOKIEHHOCTH B BOSMOKHOCTH IO3HAHHUS YE€JI0OBEKOM JKHUBOI
MPUPOABI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHHUS K HEHM, COOMIOICHUS] STUYECKUX HOPM TpPHU
MIPOBEJCHUN OMOJIOTUYECKUX U CCIIEIOBAHMIA;

o OCO3HaHUE I[EHHOCTU OMOJOrMYECKMX 3HAHUI /IS MOBBIIIEHHS YPOBHS HKOJIOTHYECKOM
KYJIBTYPBbI, U1 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
o NpUMEHEHUE MNPHOOPETEHHBIX 3HAHMM M yMEHMH B  IIOBCEIHEBHON  KU3HU

IUIL OIEHKH TMOCIIEACTBUI CBOEW JESITeIBbHOCTH IO OTHOUICHWIO K OKpYJKalomied cperne,
COOCTBEHHOMY 3/10pPOBbIO, 00OCHOBAHUE U COOIIOICHUE MepP MPO(DUIAKTUKH 3a00JICBAHUIA.

1.2.2. TlnaHupyemble pe3y/bTaTbl OCBOEHHMS 001Ie00pa3oBaTe/bHON JAUCUMIUVIMHBI B
coorBeTrcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme  xommereHuumun  (mamee — OK) wu  mpodeccuoHanbHble  KOMIETEHIIMH
(mamee — IIK) ®I'OC CIIO B cOOTHECEHWHM C JHMYHOCTHBIMH, METANPEAMETHBIMH
U TOpeIMEeTHbIMH  pe3ynpTaTamMu  oOyueHuss 06a3oBoro ypoBHs (nmanee —  IIPO)

®I'OC COOQO mpencraBieHs! B TabIUIIE:



Koa u HanumeHoBaHue
(popMupyembIX
KOMIIeTeHIU I

Ilnanupyemblie pe3yabTaThl 0CBOEHHSI MPOrPaMMBbI MO THCIIUIITIHHE

Oo0mue

JducuunjanHapHbie

OK 01. Bribupats
CrocoObl penieHus
3aja4
npodeccuoHaIbHOM
JesTebHOCTH
PUMEHHUTEIBHO

K pa3InYHbIM
KOHTEKCTaM

JIMYHOCTHBIE PE3YJILTATHl  JOJKHBI
YacTH: TPYAOBOI'O BOCIIUTAHUS:

- TOTOBHOCTH K TpYAYy, OCO3HAaHUE I[€HHOCTH
MacTepCcTBa, TPYI0I00HuE;

- TOTOBHOCTh K  AaKTHUBHOW  JI€ATEIbHOCTHU
TEXHOJIOTMYECKON M COLMAIbHOM HaIpaBJIEHHOCTH,
CIOCOOHOCTH WHUIUUPOBATH, IJTAaHUPOBATH
Y CAaMOCTOSTEIILHO BBIMOJIHATH TAKYIO IESITEIIbHOCTS;
- MTHTEPEC K pa3nyHbIM cepaM nmpodeccruoHaIbHOM
NESITETbHOCTH.

MeTtanpeaMeTHbIe pe3yIbTaThl JOJDKHBI OTPAXKATh:

OTpaXkaTh B

OBnazienue YHUBEPCAITbHBIMU y4eOHBIMHU
MIO3HABATEIFHBIMU JICHCTBUSIMH :

a) 0a30BbIC JTOTUYECKUE JICH CTBUS:

- CaMOCTOSITETIHO dbopMynupoBaTh u
aKTyaJM3HpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATH  CYIIGCTBEHHBIH  MpH3HAK

WIA OCHOBAaHHUS ISl CPaBHEHUS, KiacCH(pHUKAIUU
1 00001IEHHNS;

- ompeneisaTh UEIH  JICITEIbHOCTH,
napaMeTpbl ¥ KPUTEPUH UX TOCTHIKCHHMS;
- BBIABIISITH 3aKOHOMEPHOCTH W TIPOTUBOPCYHS B
paccMaTpUBaeMbIX SBJICHUSAX;

- BHOCHUTHh KOPPEKTHBBI B JIEATEILHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB IEJISIM, OLICHUBATH PHCKU
HOCJIC/ICTBUI JACSITEILHOCTH

0) 6a30BbIC M CCIICIOBATEIbCKHUE J1CH CTBHS:

- BJIAJICTh HABBIKAMH YYE€OHO-MCCIICIOBATEIbCKON

3aJaBaTb

ITP6 1. ChopMHupOBaHHOCTh 3HAHUA O MECTE W POJIM OUOJIOTHH
B CHCTEME HAydyHOr'0 3HAHUS;, (QYHKIMOHAJIHHOM TIPaAaMOTHOCTH
YeJI0BeKa JISl PeIIeHUs KU3HEHHBIX TPOOJIeM.

I[1P6 2. CdopMUPOBAaHHOCTH YMEHHS pPACKPBIBATh COJEpIKaHUE
OCHOBOIIOJIAraloLMX OMOIIOTMYECKUX TEPMUHOB U TIOHSTUH: KU3Hb,
KJIeTKa, TKaHb, OpPraH, OpraHu3M, BHJ, MOMYJISIHS, dKOCHCTEMAa,
ouworieHo3, Owuocdepa; wmerabosm3m  (0OOMEH  BEIIECTB U
IIPEBpAlllEHUE 3HEPrun), roMeocTas (caMoperyssnus), OHMoCUHTE3
Oenka, CTpYKTypHasi OpraHu3alusl KUBBIX CHUCTEM, JUCKPETHOCTD,
caMOperyJIsLHus, CaMOBOCIIPOU3BEICHHE (penponyKuus),
HACIIEZICTBEHHOCTh, HW3MEHUYHUBOCTh, OJHEPro3aBHCUMOCTb, POCT
Y pa3BUTHE, yPOBHEBAS OPraHU3aIINS.

I[TP6 3. CdopMHpPOBAaHHOCT, yMEHHS PACKPHIBATH COJEPKAHHE

OCHOBOIOJIAralOIUX  OWOJIOTHYECKMX  TEOPUH W THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM,  MYTallMOHHOW,  SBOJIOLUOHHOM,
MIPOUCXOXKJCHUS )KU3HU U YEJIOBEKA.

I1P6 4. CdhopmMupoBaHHOCTD yMeEHUs packpbIBaTh

OCHOBOIIOJIaralIre OMOJIOTMYECKHEe 3aKOHbI U 3aKOHOMEPHOCTH
(I'. Menpnensa, T. Moprana, H.M. BaBunoBa, D. I'ekkens, O.
Mronnepa, K. bapa), rpaHunbl MX NPUMEHHMMOCTH K JKHBBIM
cHcTeMaM.

ITP6 5. IlpuobOpereHue ombITa MPUMEHEHHUS OCHOBHBIX METO/IOB
HAay4YHOTO IIO3HAHUS, HUCHOJB3YEeMbIX B OHOJIOTUM: HAOIOICHUS
Y OMUCAHUA KUBBIX CHCTEM, MPOIECCOB U SIBICHUMN; OpraHu3aIuu
U TpoBeAeHUS OWUOJOTMYECKOrO0 DKCIEPHUMEHTA, BBIIBHIKCHUS
TUTIOTE3, BBISABICHUS  3aBUCUMOCTH MEXKIY  HCCIEAyEMbIMHU
BEJIMYMHAMH,  OOBSICHEHHUS  TMOJIY4YEHHBIX  pe3yjbTaTOB U
dbopMyTHpOBaHUs BHIBOJOB C MCIIOJNF30BAHMEM HAyYHBIX TMOHSATHUH,
TEOpPUH U 3aKOHOB.
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U IPOCKTHOM JESITEIbHOCTH, HABBIKAMH Pa3peIlCHHsI
npooJieMm;

- BBIBIATH  NPUYHHHO-CIICACTBCHHBIC  CBSI3U
W aKTyaJM3UpOBATh 3aJlady, BBIABUTATH THUIIOTE3Y
€e  pelIeHWs,  HaXOAUTh  APryMEHTBl  JUIA
JI0Ka3aTelbCTBA CBOMX YTBEPXKICHUH, 3a/laBaTh
rapaMeTpsl U KPUTEPUH PEIICHUS;

- aHAIM3UPOBATH IIOJYYCHHBIE B XOJ€ pEIICHUS
3aaud  pe3ysbTaThl, KPUTUYECKHA OIICHUBATh MX
JOCTOBEPHOCTb, IPOTHO3MPOBATh HM3MEHEHHE B
HOBBIX YCJIOBUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI C YIETOM
aHamm3a UMEIOIINX CSL MaTepUaTbHBIX u
HEMaTePUATBHBIX PECYPCOB;

-- yMeTh TMEPEHOCUTh 3HAHHUS B I103HABATEIBHYIO
Y IPAKTUYECKYIO 00JIaCTH KU3HEACATEIIbHOCTH;

- yYMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 001aCTEeH;
- BBIABUTATH HOBBIC niaeu, npennaraTL

OPUTHUHAJIBHBIC MTOAXOAbI 1 PCIICHUA

I[TP6 6. CdopMHUpOBAaHHOCTH YMEHHUS BBIACIATH CYIICCTBEHHBIE

OPU3HAKK  BHPYCOB,  KJIETOK  IPOKAPUOT H  IYKAPHOT;
OTHOKJIETOYHBIX

U MHOTOKJICTOYHBIX  OpPraHW3MOB, BHJOB, OHOIEOI[EHO30B
U OKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHa BEIECTB

Y TIPEBpAIICHUS SHEPTHH B KIIETKe, (POTOCHHTE3a, MIACTHYECKOTO U
DHEPreTHYecKoro oOMEeHa, XEeMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZOTBOPEHUS, PA3BUTUS U Pa3MHOXKEHHs, WHAWBHUIYATbHOTO
pa3BUTUSl OpraHu3Mma (OHTOreHesa), OOpbOBI 3a CYIECTBOBAHHE,
€CTECTBEHHOr0 0TOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHu3MOB K cpesie OOMTaHUs, BIMSHUS KOMIIOHEHTOB SKOCHCTEM,
AHTPONOrE€HHBIX U3MEHEHHI B IKOCUCTEMAX CBOEU MECTHOCTH,
KpyroBOpoOTa BEIIECTB U IPEBPALICHUE SHEPrUu B Ouocdepe.

I1P6 7. CdopMHUpPOBAHHOCTb YMEHMSI IPUMEHSATH IOJTYYEHHbIE
3HaHUA AJI1 OOBSICHEHUsT OMOJOTMYECKHX IPOIECCOB U SIBICHUIA,
JUTA TIPUHSITHST MPAKTUYECKUX PEHICHWH B TOBCEIHEBHON KH3HU
C LeTblo o0ecredeHus: 6€30MacHOCTH CBOETO 30POBbS U 3[JOPOBBS
OKPYXAIOIIMUX JIOACH, COOJIOAEHUsT 340pOBOTO 00pasza >KWU3HH,
HOPM T'PaMOTHOTI'O MOBEICHUS B OKPYKAIOUIEW MPUPOJHOU CpEe;

MOHMMaHWE  HEOOXOJUMOCTH  HCIIOJNb30BAHMUS  JTOCTHIKEHUI
COBpEMEHHOW OHOJOrMM M OMOTEXHOJOTMH ISl palMoOHAIbHOIO
IIPUPOAOIOIb30BAHHUS.

I[1P6 8. CdopMupOBaHHOCTH YMEHHMS pemaTrh OHOJOTHYECKHE
3aJ]a4M, COCTaBJIATh I'€HOTUIIMYECKHUE CXEMbl CKpELIMBAaHUA IS
pa3HBIX THUIIOB HACJIEJOBAHMS TPU3HAKOB y  OPraHHU3MOB,
COCTaBJIAITh CXEMBI IEepeHOCa BEUIECTB M SHEPrUU B HKOCHCTEMAX
(ueny NUTaHus, MUIIEBbIE CETH).

I[IP6 9. CdopMHUPOBAHHOCTh YMEHUH KPUTHYECKHA OI[CHUBATH
uHpopManuIo0  OMOJOTMYECKOIO0  COAEpPXaHHUS, BKIHOYAIOIILYIO
[ICEB/IOHAYYHbIE 3HAHUSA U3 PA3IUYHBIX MCTOYHHUKOB (CpeICcTBa

MaccoBOoil  mH(MOpPMAIMK, HAYYHO-TIOMYJSPHBIC  MaTepHAIIbl);
HHTEPIPETUPOBATD DTUYECKUE aCIIEKTBI COBPEMEHHBIX
HCCIICAOBaHUI

B 6I/IOJ'IOI‘I/II/I, MEOUIIUHE, 6I/IOTeXHOHOFI/II/I; paCCManI/IBaTI)




rJ100aJIbHbIE
(dhopMHUPOBaAThH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO.

I[TP6 10. CdopMHupOBaHHOCT, YMEHHH CO3/1aBaTh COOCTBEHHBIE
MUCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE OHMOJOrMYecKOi
UH(POPMAIIUU U3 HECKOIBKUX HCTOUHUKOB, I'PAMOTHO HCIOJIb30BaTh
NOHATUNHBINA annapaT OMOJOruU

JKOJIOTMYECKHE  MpoOJeMBbl  COBPEMEHHOCTH,

OK 02. Ucnonbs3oBath
COBpEMEHHBIE
CpencTBa IMOKCKa,
aHaim3a

U MHTEpIpeTanuu
nHpopmauu

1 UHPOpPMAaIMOHHBIE
TEXHOJIOTHH IS
BBITTOJTHEHHS 33124
npodeccruoHabH oM
JesITeTbHOCTH

JImyHOCTHEIE pPE3YyIbTaThl OOJDKHBI
YaCTU: HEHHOCTHU HAYYHOI'O ITO3HAHUA:

OTpaxaTb B

-COpMHUPOBAHHOCTD MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUST HAyKl U OOIIECTBEHHOM MPaKTHKH,
OCHOBaHHOT'O

Ha JIMajore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr'0 MECTA B MOJIMKYJIBTYPHOM MHUpE.
MeTanpeaMeTHble pe3yabTaThl JOJHKHBI OTPAXKATh:
Osnazienue YHUBEPCAITbHBIMU y4eOHBIMHU
MIO03HABATEIFHBIMU JICHCTBUSIMH :

B) pabota ¢ nHopManuei:

- BIIQJIETh HABBIKAMU TIONy4YeHHUS HHPOPMAITU
U3 HUCTOYHHMKOB pAa3HBIX THUIIOB, CAMOCTOSTEIbHO
OCYIIECTBJISATH MOUCK, aHAJIN3, CUCTEMAaTH3AIIIO

U UHTEPIPETANNI0O WHPOPMAIMH PA3ITUIHBIX BHUJIOB
1 (GopM NPEACTaBIECHUS;

- CcOo3/aBaTh TEKCTHl B PAa3JIMYHBIX (opmarax ¢
y4eTOM Ha3HaueHus HHPOpMallMKM U  LEeJeBOU

ayoquTOpHH,  BbIOMpas  onTUMajibHyl0  Qopmy
IpeJCTaBIICHUS
U BU3yaJIU3alllu;
- OLICHHWBATh  JOCTOBEPHOCTb,  JIETUTUMHOCTh
uHpopMaluy, €€ COOTBETCTBHUE MPaBOBbIM U

MOpaJIbHO-3TUUYECKUM HOpMaM;
- UCIIOJIb30BAaTh CPeCTBA HH(POPMAITMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEHICHUU

I[1P6 1. ChopMHupOBaHHOCTh 3HAHUM O MECTE W POJU OMOJIOTHHU
B CHCTEME€ HAy4yHOr'0 3HAHUS, (QYHKIMOHAJIHHOM TIPaAaMOTHOCTH
YeJIOBeKa JIISl PEIICHUS KU3HEHHBIX TPOOJIeM.

I[IP6 7. CdhopMHUpPOBAHHOCTH YMEHHSI MTPUMEHSATH IOJTYYEHHbIE
3HaHUA 111 OOBSICHEHUS OHMOJOTMYECKHX IPOIECCOB U SIBJICHMIA,
JUIA TIPUHSTHS TMPAKTUYECKUX PEUICHHH B TOBCEIHEBHOW KHU3HU
C Lenblo o0ecrieueHus: 0€30MacHOCTH CBOETO 370POBbs U 3[J0POBbS
OKPYXAIOIIMUX JIOACH, COOJIOAeHUsT 340pOBOrO 00pasza >KHU3HH,
HOPM T'PaMOTHOI'O MOBEICHUS B OKPYKAIOUIEW MPUPOJHOU CpENE;
MOHUMaHWE  HEOOXOJUMOCTH  HCIOJIb30BAHUS  JIOCTHIKEHUU
COBpEMEHHOWH OWOJIOTMM W OWMOTEXHOJIOTHH Ul paIOHAIBHOrO
IPUPO/IONIONB30BAHUS.

I[TP6 10. CdopMHupOBaHHOCT, YMEHHH CO3/1aBaTh COOCTBEHHBIE
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOrHMYecKOi
WHPOPMAIIUU M3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUNHBINA annapaT OMOJI0ruu
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KOTHUTUBHBIX, KOMM YHHUKATHBHBIX u
OpPraHM3allMOHHBIX 3334 c CO0JTI0IeHEM
TpeOOBaHMI JPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHUEHBI,  PECYpCOCOEpPEKEHHS, TMPABOBBIX U
STUYECKUX  HOPM,  HOPM  HH(POPMAIMOHHOMN
0e3omacHOCTH
OK 04. D dexTrBHO JIM4HOCTHBIE pPE3yNbTaThl JOKHBI oTpaxkate B | [IP6 5. IlpuoOpereHune ombiTa NMPUMEHEHHS OCHOBHBIX METOJIOB

B3aUMOJIEN CTBOBATH
u paboTaTh B
KOJUIEKTHUBE U KOMaHJIe

YacTH: IIEHHOCTM HAYYHOr'O ITO3HAHMS: OCO3HAHHUE
LIEHHOCTH HAay4YHOM JeATEIbHOCTH, TOTOBHOCTh
OCYILIECTBJISATH MPOEKTHYI0 M HMCCIENOBATENbCKYIO
NI TeIbHOCTh MHIAUBUAYAJILHO U B TPYyMIIE.
MertanpenMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKATh:
OByajieHle yYHUBEPCAJIbHBIMU KOMMYHHUKATHBHBIMU
JICHCTBHSAMMU:

0) coBMeCTHasI 1eATeIbHOCTb:

- TOHMMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHIHOW U WHUBHUIYyaTbHOU paOOTHI;

- TpPUHUMATh II€JM COBMECTHOW JIeATeIbHOCTH,
OpraHU30BbIBATH W  KOOPJAWHHPOBATH JEUCTBUSA
0 €€ JOCTHIKCHHIO. COCTaBJIATh ILTaH ICHCTBUH,
pacnpenensiTh poJid C Y4eTOM MHEHUW YYaCTHHKOB
00CYXXJ1aTh pe3yJIbTaThl COBMECTHOU PaOOTHI.
OBnazieHe  yHUBEPCAIbHBIMU  PETYJISATUBHBIMU
JICUCTBHUSAMMU:

I') IpUHSTUE ce0sl U APYTUX JIIOJIEH:

- IPUHUMATh MOTUBBI M apryMEHTbl APYTUX JIOJEH
MIPU aHAJIU3€E PE3yJIbTATOB JAEATECIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO APYTUX JItOAEH

Ha OIINOKU;

- pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3HUIIMH
JIPYroro 4ejaoBeKa

HAay4YHOI'O MMO3HaHus, UCIIOJIb3YEMbBIX B OMOJIOTHH: H3.6.HIO,H€HI/I$I
N OIMMCAHUSA KUBBIX CUCTEM, IMPOLECCOB U ﬂBHCHHfI; OpraHu3anuu

U TPOBCACHUIA OMOJIOTMYECKOr0  DKCII CPUMCHTA, BBIABUIKCHUSA
THUIIOTEC3, BBIABJICHUA 3aBUCUMOCTHU MCKOY HCCIICAYCMbIMHA
BCIIMYMHAaMU, 00BsACHEHUS IMOJTY4YCHHBIX PE3YJIbTATOB

U (GOpMYyJIHpPOBaHHUS BBIBOJAOB C
IIOHATHM, TEOPHUI U 3aKOHOB

HCIIOJIb30OBAHHUEM HAYYHBIX

OK 07.
CopelicTBOBaThH
COXPaHECHUIO

JIMYHOCTHBIE PE3YNbTATHl JOJDKHBI OTpaXkaTh B
YacTH: 9KOJIOTUYECKOT0 BOCITHTAHUS: -
COPMUPOBAHHOCTh  JKOJOTMYECKOH  KYIBTYpHI,

ITP6 5. IlpuobOpereHue ombITa MPUMEHEHUS OCHOBHBIX METO/IOB
HAay4YHOT'O IIO3HAHUS, HUCIHOJB3YEeMBbIX B OHOJIOTUM: HAOIOJICHUS
Y ONMCAHMUSI )KUBBIX CUCTEM, MPOIECCOB U SIBJICHUI; OpraHu3aiuu
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OKpYXarolllen cpespl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HAHUS
00 M3MEHEHUH
KJIMMaTa, TPUHITAIIBI
OepeKINBOTO
MPOU3BO/ICTBA,

3P PeKTUBHO
JIEUCTBOBAThH

B UpEe3BbIYAIHBIX
CUTYaLUsIX

NOHMMaHUE BIUSAHUA COLMAIbHO-3KOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHME MPUPOHON U COLUATBHON
Cpeabl,  OCO3HaHUWE  [JIOOANBHOIO  XapakTepa
9KOJIOTUYECKUX MPOOIeM;

- IUITAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUI

B OKpPYXKalIlEld Cpele Ha OCHOBE 3HaHUs LeJied
YCTOWYMBOI'O Pa3BUTHsI YEJIOBEUYECTBA;

- aKTUBHOE HENPUATHE NCHCTBUN, IPUHOCAIIUX BPE
OKpYyXalolleH cpezne;

- YMEHHE [POTHO3UPOBATH HEOIArONPHUSATHBIE
9KOJIOTMYECKHUE MOCIEACTBUSA NPeIlPUHUMAEMbIX
JEICTBUM, IPENOTBPAILATh UX;

- paclIMpeHue OmbITa AEATEIbHOCTH 3KOJIOrHYECKOU
HaIlpaBJICHHOCTH.

MertanpenMeTHbie pe3yabTaThl JOJKHbBI OTPAXKATh:
OBnazieHne yHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMU
IEUCTBUSIMU:

0) coBMeCTHasI 1eATeITbHOCTb:

- TMOHMMaTh M MWCIOJB30BATh MpPEUMYIECTBA
KOMaH/JHOHM U MHAUBUAYAIbHON paboThI;

- NpUHUMATh UEJId COBMECTHOM JI€ATENIbHOCTH,
OpPraHU30BbIBATH U KOOPAUHUPOBATh JAEHCTBUS

II0 €€ JOCTHXKEHMIO: COCTaBJIATh ILIAaH OSHCTBHM,
pacnpenessiTe poJid C Y4eTOM MHEHUN Y4aCTHUKOB
00CyXIaTh pe3ybTaThl COBMECTHON pabOThHI

U IIPOBCACHUSA OMOJIOTMYECKOr 0 OKCIICPUMCHTA, BbIABWIKCHUA
T'HUIIOTEC3, BBISIBJICHUA 3aBUCUMOCTHU MCKOY HCCICAYCMbIMU
BCIIMYUHaAMHU, 00BSICHEHHS IMMOJIYYCHHBIX PE3YIbTATOB

u  (GOpMyIUPOBaHUS BBIBOJIOB C
MTOHATHM, TEOPHUI U 3aKOHOB.
I1P6 6. CpopMUPOBAHHOCTH YMEHHUS BBIACIATH CYIIECTBEHHBIC

HCIIOJIb30BAHUEM HAYYHBIX

IpPU3HAKKM  BHUPYCOB,  KJIETOK  IPOKAPUOT U  DYKapHOT;
OJTHOKJIETOUHBIX

U MHOIOKJIETOYHBIX  OpraHM3MOB, BHUJOB, OHOreOL€HO30B
U JKOCHCTEM; OCOOEHHOCTH IIpOLecCOB OOMEHa BEILIeCTB

U TNpEeBpAllEHUs] SHEPruM B KJIETKe, (OTOCHHTE3a, MIACTUYECKOro
U DHEpPreTHYecKoro oOMeHa, XEMOCHHTe3a, MMHTO3a, Meko3a,
OIUIOZOTBOPEHHUS, PA3BUTUS U Pa3MHOXKEHHS, WHAWBHIYATbHOTO
pa3BuTHs Opranu3Ma (OHTOreHe3a), OOprOBI 3a CyIIECTBOBAHUE,
€CTEeCTBEHHOro O0TOOpa, BHI000pa30BaHMs, IPUCIOCOOJICHHOCTH
OpPraHU3MOB K cpezie OOMTaHuUs, BIMSIHUS KOMIOHEHTOB SKOCHCTEM,
AHTPONOIE€HHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH,
KpyroBOpOTa BEIIECTB U IIPEBpaleHHE SHEPruu B Onocdepe.

I1P6 7. CdopMHUpPOBAaHHOCTH YMEHMSI HPUMEHSTH IOJTYYEHHbIE
3HAHUS U1 OOBSCHEHHS OWOJIOTMYECKUX MPOIECCOB M SIBICHUH,
JUIL TIPUHSTHS TPAaKTUYECKUX PEHICHWH B TIOBCEIHEBHOW >KU3HU
C Lenblo o0ecredyeHus: 0€30MacHOCTH CBOETO 3740POBbs U 3J0POBBS
OKpYXXaIOIMX JIFO/IeH, COOJIOAECHUS 370pOBOrO oOpas3a >KU3HH,
HOPM TPaMOTHOT'O TOBEACHHUS B OKPYKAIOIIEH MPUPOIHON Cpere;
NOHUMaHME  HEOOXOOUMOCTH  HCHOJb30BAHUSA  JIOCTHXKEHUH
COBpEMEHHOW OnoJIOrMM M OMOTEXHOJOIMH Ul pallOHAIbHOrO
IPUPOONOIb30BAHUS

IIK 3.2. BeimoaHsaTh
paboThI 1O yXOAy 3a
IMOCEBaMH U
ImocagKaMu
CENIbCKOX035M CTBEHHEBI
X KyJIBTYp

- yXola 3a TMOCaJKaMH CeJIbCKOXO35HCTBEHHbBIX
KyJbTYp W JEKOPAaTUBHBIX PACTEHUA M OBOLIECH, B
COOTBETCTBHH C Mpodeccueit

- MpuoOpeTeHrne ONbITa MPUMEHEHHUSI OCHOBHBIX METOJI0B HAYYHOTO
MO3HAHUS, UCIIOIB3YEMBbIX B OMOJIOTMH: HAOIIONCHUS U ONMUCAHUS
J)KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OPraHU3aLMU U IPOBEIACHUS
OMOJIOTUYECKOT 0 IKCIIEPUMEHTA, BBIJIBHIKCHHS THIIOTE3, BBISIBICHUS
3aBHCHUMOCTH MEXKIY HCCIEAyeMbIMH BEIHMYWHAMHU, OOBSICHEHHS
MONMYYEHHBIX PEe3yNbTaTOB H  (OPMYJIHPOBAHHUS BBIBOJOB C
WCIIOJIb30BAaHUEM HAyYHBIX MTOHATHH, TEOPUM M 3aKOHOB; - YMEHHE




peiaThb IMMOMCKOBBIC OMOJIOTUYECKHE 3a/lauM; BBIABJIATL IIPHUYXHHO-
CICACTBCHHBLIC CBA3M MCXKIAY HCCICAYCMbBIMU OMOJIOTUYECKUMU
06'I)CKTaMI/I, mnmpoueccaMm MW ABJCHHUAMHU, [JCJIaTbh BbIBOABI M
IMPOTHO3bI HA OCHOBAHWU NTOJTYYCHHBIX PE3YJIbTATOB;

I1IK 3.3 IIpoBonuTh
MEpPOMNPUATHS IO
3alIUTE PACTEHUHN OT
BpEAUTEIIEH,

0oJ1e3HEH, COPHSKOB.

- TIOCEBA, MOCAJKU CEJIbCKOXO03HCTBEHHBIX KYJIBTYD
U J€KOPAaTUBHBIX PACTEHUU

- yMeHue BBIJIBUTaTh TUIIOTE3BI, IIPOBEPSITH ux
9KCIIEpPUMEH TaJIbHBIMHU CpEICTBAMH, bopmynupys 1eJIb
HCCJIEI0BAaHUsI, aHAIU3UPOBATh MOJIyYEHHBIE PE3yJIbTaThl U JENATh
BBIBOJIBI;
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2. CTPYKTYPA U COJEPX KAHUE OBIIEOBPA30OBATEJIbHOM JUCIIUILINHBI

2.1. O06beM TUCUMIIMHBI U BUABI y4eOHOI padoThl

Bup yueOHoii padoThI

O0neM B yacax

O0beM 00pa3oBaTe/IbHONM MPOrPAMMBI AMCUMIIINHBI 144
BT. 4.:

TEOPETUYECKUE 3aHATUS 70
MIPAKTUYECKUE 3aHATHUS 38
nabopaTOpHBIE 3aHATUS 14

KOHTPOJIbHBIE pabOTHI

6 (B cuét np.pabdor)

OcHoBHOE coiepKaHue 86
IIpodeccuonaibHO OPHEHTHPOBAHHOE COAEPKAHNE 42
IIpomeskyTouHasi aTTecTANMUSA 16
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2.2. Tem

aTHYeCKMil IIaH U CoacpKaHuEC TUCHUIIINHBI «buoaorusa»

HaunmeHnoBanue Coaep:xxanue yaeO0HOro Marepuajia (0CHOBHOe U NPo(ecCHOHATBLHO OPUEHTHPOBAHHOE), O0bem | Popmupyembie
pa3/iesioB U TeM J1a0opaTopHbIe M NPAKTHYECKHUE 3aAHATHS, NPUKIATHOM MOAYIb (IPH HATHYHH) 4acoB | KOMIETCHIHH
1 2 3 4

OcHOBHOE coep:RaHue

Pa3nes 1. buoJiorusi Kak Hayka 2

Tema 1.1. | Copep:xanue yueOGHOro MaTepuaa 2

buonorus B | buonoruss — Hayka o xuBoil npupoze. CBa3u OMOJIOrMM C OOLIECTBEHHBIMH, TEXHUYECKUMHU U OK-01, OK-02,

cUCTEME HayK JIpYTHMHU €CTECTBEHHBIMHM HayKaMu, (puiiocodueli, penuruei, STUKOH, 3CTETUKON U mpaBoM. Poub OK-04, OK-07
Oouonoruu B (pOPMHPOBAHUU COBPEMEHHOM Hay4yHOW KapTUHBI Mupa. CucremMa OHOJOTHYECKHUX IIK 3.2
HayK. IIK 3.3
MeTtoapsl TO3HAHHS JKMBOM MpupoAbl (HAOMIOAEHHE, HSKCIEePHUMEHT, OINHCaHuEe, H3MEpeHue,
KJIACCH (PUKAIMs, MOIEIMPOBAHUE, CTATHCTUYECKAsi 00pabOoTKa TAHHBIX)

Pasnen 2. ’Kusble cucTeMbl 1 X OPraHu3alus 2

Tema 2.1. | Conepxanue yyeOHOro MaTepuaia 2 OK-01, OK-02,

Ob6mas JKupble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: oumonoruu. OTiIn4Yue )KUBBIX CUCTEM OT OK-04, OK-07

XapaKTepUCTUKA | HeopraHuyeckoi npuposl. CBoiicTBa OMOCHCTEM U UX Pa3HOOOpasue. 11K 3.2

JKU3HU YpoBHU OpraHu3alii OHOCHUCTEM: MOJIEKYJSPHO-TEHETUYECKHM, KJIETOYHBIH, OpraHW3MEHHBIH, 11K 3.3
MOMYJISAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMoreorneHoTu4yeckuii), buochepHsii

Pa3znen 3 XuMuueckuii cOCTaB U CTPOEHHE KJICTKHU 24

Tema 3.1. ConepkaHue yueOHOro maTepuaa 2

XuMH4ecKuit XUMHUYECKUI COCTaB KIETKH. XUMHUECKHUE 3JIEMEHTBI: MAKPO3JIEMEHThI, MUKpPOJIeMEHThl. Bona u

COCTaB KJIIETKH. | MUHEpaJIbHble BellecTBa. DyHKIMU BOABI MU MMHEpasbHBIX BellecTB B kierke. Ilopaep:xanue

Bona OCMOTHYECKOTO Oaylanca OK-01, OK-02,

W MHUHEPAJIBHBIC | [TpakTHUeCcKOE 3aHATUE 4 OK-04, OK-07

BCIIECTBA No 1 «buosornueckass pojib MHHEPAIBHBIX BEIIECTB B O0ECIEUCHHH KU3HEAESITEIbHOCTH IIK 3.2
OPraHu3MOB, TIPOSIBJIEHUS qUCOATaHCa MUHEPAIBHBIX 3JIEMEHTOBY IIK 3.3

Tewma 3.2. Conepxanue yaeOHOro MaTepuaia 6

buonornyecku benku. CocrtaB u CTPOCHUEC 0elIKOB. AMHUHOKHCIOTBl — MOHOMCEPBI oenkoB. Hesamenumele u

Ba)KHBIE 3aMEHUMBbIE AMMHOKHCIOTbI. AMUHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYpbI OEIKOBOW MOJIEKYIIBI

XUMUYECKUE (mepBUYHAsI, BTOPUYHAs, TPETUYHAS U YETBEPTHUHAS CTPYKTypa). XMMHUYECKHE CBOWCTBA OCIIKOB.

12




COCMHEHHUS buonornueckue GyHKIMH OEIKOB.
depmeHTHI — Onosornueckue katanuzatopsl. CTpoeHue ¢pepMeHTa: aKTUBHBIN IIEHTp, CyOCTpaTHas
cneuuunocts. Kodepmentsl. Butamunbel. Otimuns (EpMEHTOB OT HEOPraHHMYECKHX
KaTaJu3aTopoB. YTJEBOJbI: MOHOCaxapubl (TJIFOKO03a, pubo3a M J1e30KCUpH003a), IUcCaXapuIbl
(caxapo3a, JaKTo3a) W TMOJHcaxapuasl (Kpaxmall, TJHMKOTEH, IeJUIrono3a). buomnorundeckue
byHkuuu yraeBonoB. Jlumuael: Tpurmunepunabl, Gochonunuapl, crepounsl. [uapoduIbHO-
ruipooOHbIe cBolcTBA. buonorndeckne QyHKIuH TUnuaoB. CpaBHEHHE YTIIEBOIOB, OCITKOB U
JUTUI0B KaK UCTOYHUKOB YHEPTHUU.
Hyxneunossie kucnotel: JIHKu PHK. Hykneotuabsl — MOHOMEpPBI HYKJIEMHOBBIX KUCIIOT. CTpoeHue
u ¢pynkiuu JIHK. Ctpoenune u dynakuuu PHK. AT®: ctpoenue u GyHkmmm
JlabopaTopHble 3aHATHS
No 1 «Onpenenenne Buramuta C B IPOAYKTAX MATAHUS»
Ne 2 «['unpodunbHO-TUAPOPOOHBIE CBOICTBA JIUITNI0B»
nn «M3yuenre KaTaJuTHYeCKON akTUBHOCTH (PEpMEHTOB (Ha MpUMeEpe aMUJIa3bl UJIM KaTaasbl)»
Tema 3.3. Conepxanue yaeOHOro MaTepraa
CTpyKTypHO- [{utosorust — Hayka o kJeTKe. KierouHas Teopusi — mpuMep B3aUMOACHCTBUS HleH U (HAaKTOB B
(yHKLIMOHANbHA | HAYYHOM [TO3HAHUHU. METOIbI H3y4EHHs KIIETKH.

s OpraHu3anusa
KJICTOK

Knerka kak wnenoctHas skuBas cucremMa. OOmme NpU3HAKU KJIETOK: 3aMKHyTas HapyxXHas
MeMmOpaHa, Mmosekyisl JIHK kak renetnueckuii anmnapart, cucrema CHHTe3a Oenka.

Tumsl  KJIETOK:  dyKapHOTHYecKass M IpokapuoThueckas. (OcoOEHHOCTH  CTPOEHUS
pokapuoTudeckoi kiaeTku. Kierounas crenka Oakrepuil. CTpoeHHE 2YKapHOTUYECKONW KIIETKH.
OCHOBHBIE OTJIMYMS PACTHTEIBHOM, XKUBOTHOW M T'PUOHOM KileTKH. [10BEpXHOCTHBIE CTPYKTYpHI
KJIETOK— KJIETOYHAsl CTEHKa, IIMKOKaIUKC, ux pyHkuuu. [1nazmatuueckas memOpaHa, ee CBOHCTBa
1 QYHKITUH.

Ilutomyiazma u ee opraHouasl. OgHoMeMOpaHHbIe opraHouab! kiaetku: DIIC, annapat I'onbmxuy,
mm30coMbl. [TonmyaBTOHOMHBIE OpPraHOMIbl KJIETKU: MUTOXOHIPHHM, IIacTUAbl. IIpomcxoxineHue
MUTOXOHAPUH W miactul. Bunel niactun. HememOpaHHble OpraHouzibl KI€TKH: PUOOCOMBI,
KJIETOYHBIN [IEHTP, LEHTPUOJIU, PECHUYKY, )KI'yTUKU. DYHKIIMN OPraHOMIOB KJIETKH. BKiItOueHus.
SAnpo — perynatopHbiii neHTp kinetku. CTpoeHue sapa: siaepHas 000J04YKa, Kapuolula3ma,
XPOMATHH, SIJIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BEIIECTB B KJIETKE

JlaGopaTopHbIe 3aHATHS

Ne 3 «Ctpoenue kieTku (pacTeHHs, KUBOTHbIE, TpHObI) W KIETOYHbIE BKIIIOYEHHS (Kpaxmall,
KapOTUHOU/IBI, XJIOPOIJIACTBI, XPOMOILIACTHI)»
Ne4  «3yueHue cTpoeHUs KJIETOK PACTeHHMM, *XUBOTHBIX M OaKTEepHil MO MHUKPOCKONOM Ha
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TOTOBBIX MUKpOIIpENnaparax u UX OMUCaHUE».
No 5 «IIpoHuriaemoctb MeMOpaHsbI (IJ1a3MOJIU3, AETJIa3MOJIN3)»

Paznen 4. ’KusHenesiTe1bHOCTD KJIETKH 8
Tema 4.1. Conepxanue yaeOHOro MaTepuaia 2
OOmeH BemiecTB | OOMeH BEINECTB, WM MeTaboam3M. AccMMUIANus (IIACTHYECKHH OOMEH) M JIUCCUMUIISIIMS
U IPEBpAlICHUE | (PHEPreTUYECKUH OOMEH) — JBE CTOPOHBI EIMHOro Iporecca Merabonm3ma. Poib 3akoHOB
SHCprun COXpaHEHHUsl BEIIECTBA W DHEPruM B TOHHUMAHWUU MeTabonm3Ma. TuMbl OOMEHa BEIIECTB:
B KJICTKC aBTOTpO(HBINA U reTepoTpodHbIil. Ponb hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALEHUH SHEPTHH B
KJIETKE.
®otocunTe3. CBeroBas u TeMHOBas (a3bl GorocuHTesa. Peakuuu dpotocuuTe3a. I (HEeKTUBHOCTD
dorocunTeza. 3HaueHue (oTocuHTe3a IS KM3HM Ha 3emie. BnusHue ycnoBuil cpensl Ha
doTocuHTE3 U CITOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI. XE€MOCHUHTES.
XeMOCHUHTE3UpYIolue OaKTepruu. 3HaUeHUE XEMOCUHTE3a JJIsl )KU3HU Ha 3eMJIe.
DHepreTuueckuii oOMeH B KjeTke. PaciiemnyieHue BEIIeCTB, BBIACICHHE W aKKyMyJIHPOBaHUE OK-01, OK-02,
SHEPruM B KIETKE. JTambl JHEpreTuueckoro oodmena. ['nmukonus. bpokeHue u ero BHIBI. OK-04, OK-07
KucnopogHoe oxucinenve, Wiau KieTodHoe JbixaHue. OxuciurenbHoe (ocPopuInpoBaHUE. IIK 3.2
O} PekTUBHOCTH IHEPreTUYECKOro oOMeHa IIK 3.3
Tema 4.2. Conepxanue yaeOHOro MaTepraa 2
buocuntes Peakumuu marpuunoro cunresa. I'enermueckas mHdopmanus u JJHK. Peanmsanus renetndeckoit
Oenka nHpopmaruu B KiIeTke. [ eHETHYECKU KO M €ro CBOWCTBA. TPaHCKPUTIIIAS — MAaTPUUHBINA CHHTE3
PHK. Tpancnsmus — 6uocunres Oenka. Drambl TpaHchasiuu. KogupoBanue aMHUHOKHCIOT. Poib
pubocoM B OMOCHHTE3e Oelika
[IpakTuueckoe 3aHsTHE 2
No 2 «Pemenue 3a1au Ha olpeiesieHre MOCIe10BaTeIbHOCTH HYKJIEOTH 0B
Tema 4.3. ConepxaHue yaeOHOro MaTeprasa 2
Bupycsl Hexsierounsle ¢GopMbl KuU3HH — BHpPYChl. Mctopusi oTkpwiTusi BUpycoB (JI. M. BaHOBCKUiA).
Oco0OeHHOCTH CTpOCHHS W JKM3HEHHOTrO IMKJa BHpPYcoB. bakrepuodaru. bonesnu pacrtenwuii,
JKUBOTHBIX W 4€JOBEKa, BbI3bIBaeMble BuUpycamu. Bupyc mmmyHonedunura yenosexka (BUY) —
Bo30yautens CIIN/la. [Ipodunakrtuka pacnpocTpaHeHHs! BUPYCHBIX 3a00J1eBaHUI
KonTpoasnas padora Ne 1 «MosekyIsipHbIid YPOBEHb OpraHU3allUH JKUBOT0» 2
Pa3nen 5. PazmHoKeHue U MHAMBHUAYAJbHOE PAa3BUTHE OPraHNU3MOB 20 OK-01, OK-02,
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Tema 5.1.
Ku3zueHHw
LUAKJI KJIETKA

ConepxaHue yueOHOro Mmatepuasa

Kiterounslit MK, WM KU3HEHHBIN UK KieTku. MaTepdaza u muto3. [Iporeccel, mpoTekarome
B wuHTepdaze. Penmmkamus — peakuus wmarpuuHoro cuHtesa [IHK. Crpoenune xpomocom.
XpOMOCOMHBIMH Habop — KapuoTHN. JIUMIOWIHBIH M TalUIOWIHBIH XPOMOCOMHBIE HaOOpHI.
Xpomatuasl. LluTonornyeckue OCHOBBI pa3MHOKEHHS U MHAUBUYaIbHOI O PA3BUTHS OPraHU3MOB.
Jenenne knetkn — muro3. Crangum murtos3a. Ilpoueccel, nmpoucxondiye Ha pa3HbIX CTaaAMsIX
muTo3a. buonornueckuii cmpica mutosa. Ilporpammupyemas rubenpb KJIETKU - alloNTo3

Tema 5.2. ConepkaHue yueOHOro MaTepuasia 2

DopMmbl @®opMbl pa3sMHOMKEHHMSI OpraHu3MoB: Oecriosioe M 1oJjoBoe. Buael Gecronoro pa3MHOXKEHMS:

pa3MHOXKEHUs JIeJICHUE HaJBOE€ M IOYKOBAaHME OJHO M MHOIOKJIETOUHBIX, CIIOPOOOpa3oBaHHE, BETETATUBHOE

OpraHu3MOB pazmMHoOXkeHue. VIcKycCcTBEHHOE KJIIOHUPOBAaHUE OPraHU3MOB, €I'0 3HaUEHHE JIJIsl CEJISKIUU.
[TonoBoe pa3sMHOXKEHHE, €ro OoTIu4Yus oT Oecmonoro. Meiio3. Cragum wmeiioza. Ilporeccsl,
npoucxojsdiiMe Ha craauax Meios3a. [loBenenue xpomocom B Meioze. Kpoccunrosep.
buonornuyeckuii cmpicn U 3HaueHHe Meiosa. ['amerorene3 — mporecc 00pa3oBaHMs IMOJIOBBIX
KJIETOK Yy KMBOTHBbIX. [loJiOBBIE jKee3bl: CEMEHHUKH M sAnYHUKU. OOpa3zoBaHHEe M pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/I, SIHIEKIIeTKa) — criepMaTorene3 u oorenes. Oco0eHHOCTH
CTPOCHMUS AULEKIIETOK U criepmMaTo3ou1oB. OnnogorBopenue. [laprenorenes

Tema 5.3. Conepxanue yaeOHOro MaTepraa 2

WunmBuayansHo | UaauBuayansHOe pa3BUTHE (OHTOreHe3). DMOpHOHANIBHOEC pa3BUTHE (IMOpHOreHe3). DTarmbl

e pasBUTHE | SMOPUOHAIBLHOT'O PAa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: POOJIEHHE, TaCTPYJIALNs, OPraHOT eHEs.

OpraHu3MOB [ToctamOpuoHansHOEe pa3BUTHE. THUIBI MOCTIMOPUOHAIBLHOTO pa3BUTHS: MpSIMOE, HE MpsIMoe
(munHOuYHOE). BimsHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIOCOOHBIE BBI3BIBATH
BpPOXJI€HHbIE YpoacTBa. PocT n pasButue pacteHuil. OHTOreHe3 IIBETKOBOIO paCTEHMsI: CTPOECHUE
CEMEHH, CTaIUH PA3BUTHUS

Tewma 5.4. IIpogeccnoHaILHO OPHEHTHPOBAHHOE CO/IEPKAHME (CoepKaHUe MPUKJIATHOTO MOTYJIsA) 10

OcobenHoctu Bapuant 1. Txkanu pactenuil. CTpoeHHUE OpPraHoOB PAacTUTENBHOIO OpraHU3Ma, UX POJIb U CBA3b

CTpOEHUS Mexy coOoi. JKu3HeneaTreabHOCTh PAaCTUTENBHOrO opraHu3ma. PocT M pa3BUTHE pacTeHHUS.

Y pa3BUTUSA VYcnosus npopacranust ceMsH. IlonroroBka cemsiH k moceBy. PasButue mpopoctkoB. BimsHue

MaKpOOpraHusM | (UTOrOpMOHOB Ha pOCT pacTeHusi. PocToBbie NBHKEHUS pacTeHmid. PazButue mobera U3 MOUYKH.

a PasmHoOxkeHune pacteHuii u ero 3HadueHue. CeMeHHOe (F€HEpATHBHOE) PAa3MHOXKEHHE PaCTCHHIA.

[Berkn u conBerus. OnbuieHue. IlepekpécTHoe omblieHHE (BETPOM, >KMBOTHBIMHU, BOJOW) M
camoornblieHue. J[BoliHoe ononoTBopeHue. BereraTuBHOe pa3sMHOKEHHE I[BETKOBBIX PACTEHUN B
npupoae. BereratnBHOe pa3MHOXEHUE KYJIbTYPHBIX pacTe€HUH. XO35SHCTBEHHOE 3HA4YCHUE
BEr€TaTUBHOI'O Pa3MHOKECHHUS.

OK-04, OK-07
IIK 3.2
IIK 3.3
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Bapuaut 2. Txanu xuBOoTHbIX. CTpoeHHE OpPraHOB M CHCTEM OpPraHOB JKUBOTHBIX.
OyHKIMOHAJIbHASL CUCTEMa OpraHoB. ['omMeocTa3d opranu3Ma M €ro mnojajiepkaHue B IMpolecce
JKU3HENEATEIIbHOCTH. 3HAUYEHUE MPOSBICHUA pasgpaxuMoctd u  perysauuu. [Ipoueccsl
KUZHEACATEIbHOCTH JKUBOTHBIX. [IpMuYMHBI HapymeHud pa3BUTHUS OpraHu3mMoB OpraHbl
penpoayKiuu, ctpoenue u Gyakuun. MH)eKuu u ux npenynpexaieHue.

Bapuant 3. Tkanu uenoBeka. CTpoeHHE OpraHOB U CUCTEM OpPraHoB uenoBeka DyHKUIMOHAIbHAs
cucTeMa opraHoB. ['oMeocTa3 opraHu3Ma U €ro MoJJaepKaHue B IMPOLECCE KU3HEAEATEIbHOCTH.
3HavyeHHe MPOSBIICHUS PA3/IPAXXUMOCTH U peryisiuu. [Iporeccsl Ku3HenesTeNbHOCTH YeI0BeKa.
[TpuyuHbl HapylmleHUH pa3BUTHS OpraHu3MoB OpraHbl PeNnpoayKIUH, CTPOCHHE M (PYHKIIHH.
PenponyktuBHOe 310poBbe. HacnencTBeHHble O00JIe3HHM, HMX MPUYUHBI U TpenyNpexacHUe.
Wudexnuu, nepeaaromyecs MoJ0BbIM TYTEM, HX TPOPUITAKTHKA

HpaKTI/I‘ICCKI/Ie 3aHATHA

Ne 3 Pa3paboTka MEHTaJIbHON KapThl TKaHEH, OPraHOB U CHCTEM OPraHOB MaKpOOPIaHU3MOB
(pacTeHus1, )KUBOTHBIE, YEJIOBEK) C KPATKOW XapaKTEPUCTUKON UX (YHKIUHA.

Ne 4 «BupycHble u OakTepuaibHble 3a00J€BaHMS MaKpPOOPTaHU3MOB (UENIOBEK, XKMBOTHBIE,
pacTeHus). DNuIeMHUUEeCKUN (3MU300TUYECKUH, snuduToTndeckuit) nmpouecc. OOIMe MPUHIIMIIBI
MCIOJIb30BaHUS JIEKAPCTBEHHBIX BelecTB. OcOOEHHOCTH MPUMEHEHHsI aHTHOUOTHKOBY

Pa3nen 6. HacjiencTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB

20

Tema 6.1.
3aKOHOMEpPHOCT
" HacCJI€JOBaHUA

Cozmepkanue y4eOHOro Matepuaa

[TpenmeT 1 3ajauu TeHEeTUKU. Pojb UTONOTMK ¥ SMOPUOJIOTMH B CTAaHOBJICHUH T'€HETHKH. Bkias
POCCHUICKMX W  3apyOeKHBIX Y4YEHBIX B  pPa3BUTHE TEHETUKH. MeToAbl TEeHETHKHU
(ruOpHIOTIOTHUECKHiA, LATOT €HETUYECKUH, MOJIEKYJIIPHO-T€HETHY ECKHI ). OcHoBHBIE
reHeTu4ecKHe MOHATHs. [ eHeTnyeckas CMMBOJIMKA, UCIOJIb3yEMasl B CXeMaX CKpEIMBAHUM.
3aKOHOMEpPHOCTH HAacJIeJOBaHMs IPU3HAKOB, yCTaHOBIeHHble I'. Menaenem. MoHorubpuaHoe
CKpelIMBaHKe. 3aKOH elnH000pa3ust rMOpHIOB MEPBOro MoKoJeHHs. [IpaBUIo JOMUHUPOBaHMUS.
3aKOH paclleIUIeHUs pUu3HaKkoB. ['unoresa yucroTsl ramer. [lonHoe u HEMOIHOE JOMUHUPOBAHHUE.
JurnbpunHoe ckpenBaHyue. 3aKOH HE3aBUCUMOI'0 HACcJIe0BaHUs pU3HaKoB. [{uTorenernyeckue
OCHOBBI ~JTUIMOpPHIHOIO CKpellMBaHMs. AHanu3upyrolee ckpemmBaHue. Mcnonb3oBaHue
AHAJIM3UPYIOILEr0 CKPEIUBaHU Il ONIPeJIeIeHUs] TEHOTHUIIA OCOOH.

[IpakTrueckue 3aHsITUS

Ne 5 Pemrenue 3aza4 Ha ONpenesieHUe BEPOSATHOCTA BO3HUKHOBEHMS HACIEICTBEHHBIX IPU3HAKOB
npyd  MOHO-, [JHW-, TOJUTHOPUIHOM U  AHAJM3UPYIOMIEM CKPEIIMBAHHWH, COCTABJICHHE
TEHOTUITMYECKUX CXEM CKpELIMBaHUS

Tema 6.2.

Conepkanue yueOHOro MaTepuana

OK-01, OK-02,
OK-04, OK-07
IIK 3.2
IIK 3.3
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CuerieHHoe CueruieHHoe HacienpoBaHue TpusHakoB. Pabora T. Moprana mo cCremieHHOMY HAacJelI0OBaHUIO
HacjeI0BaHue reHoB. HapyiieHue cienjgeHuss T'€HOB B pe3yJibTaTe€ KPOCCHMHTOBEpa. XPOMOCOMHAas TEOpHs
MIPU3HAKOB HaciencTBeHHoCTH. ['eHeTnueckue kapThl. ['eHeTrka mosja. XpoOMOCOMHOE OmpeneieHue Ioa.
AyTOCOMBI M TIOJIOBBIE XpPOMOCOMBEI. ['OMOramMeTHele W TETepOraMeTHBIE OpPTraHU3MEI.
HacnenoBanue npru3HaKoB, CIETIIICHHBIX C TTOJIOM
[IpakTrueckue 3aHsATUS
Neo 6 Pemienue 3a1a4y Ha onpeAelieHUe BEpPOSTHOCTH BO3HUKHOBEHHS HACJIEJICTBEHHBIX MPU3HAKOB
MIPH CLETIECHHOM HacJe10BaHUH, COCTaBICHUE TEHOTUITUYECKUX CXEM CKPEIIMBAHUS
Tema 6.3. ConepkaHue yueOHOro MaTepuaa
3akoHOMepHOCT | M3MeHYnBOCTh. BHIbI M3MEHYMBOCTH: HEHACJICJCTBEHHAs M HacCleACTBeHHas. Poyib cpensl B

U UBMCHYHMBOCTHU

HEHACJIC[[CTBEHHOM W3MEHYMBOCTH. XapaKTepUCTUKA MOAU(DUKAIIMOHHON  HM3MEHUYHBOCTH.
Bapuannonnsnii psx u BapuanvoHHas Kpubas. Hopma peakuum npusHaka. KommdyecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKH W UX HOpMa peaknuu. CBoiCcTBa MOIU(PUKAITMOHHON HM3MEHYHBOCTH.
Hacnencrsennas, Uiy reHOTHIHYECKass U3MEHYNBOCTh. KoMOMHAaTHBHAS M3MEHYUBOCTL. Meo3 u
MOJIOBOM TMPOIECC — OCHOBA KOMOWHATHBHOW HW3MEHYMBOCTH. MyTallMOHHAs W3MEHYHBOCTD.
Knaccudukanuys myTanuii: reHHbIE, XpOMOCOMHbBIC, T€HOMHBIE. YacToTa M NMPUYMHBI MYTAIIHi.
Mytarennbie (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSAIOB B HACIEACTBEHHOM W3MEHYHMBOCTHU
H. 1. BaBunona

[IpakTrueckue 3aHsITUS

Ne 7 Pemienue 3aaa4 Ha onpeACICHUC BCPOATHOCTU BOSHUKHOBCHUA HACIICACTBCHHBIX IMPU3HAKOB
ITPpH Ppa3JIMIHBIX THIIAX BSaHMO}IefICTBI/ISI T'CHOB, COCTABJICHUC I'CHOTHUITMYCCKHUX CXCM CKPCHIMBAHUSA

Tema 6.4.
I'eneruka
YyejjoBeKa

Conepkanue yueOHOro MaTepuaa

I'enetnka wuyenoBexka. Kapuotun uenoBeka. OCHOBHBIE METOABl T'€HETUKM  4EJIOBEKa:
reHeaJOrn4ecKuii,  OJM3HELOBbIM, LHUTOreHeTHYeCKUH, OHMOXMMHUYECKHH,  MOJIEKYISIPHO-
reHetndyeckuii. COBpPEMEHHOE OIpeNe]eHUEe TEHOTUIA: IIOJHON€HOMHOE CEKBEHHPOBAHHUE,
IeHOTUIIUPOBAaHUE, B TOM uucie ¢ nomoumpio [I[P-anamm3a. HacnenctBenHble 3a0osieBaHMS
YeJI0BeKa: reHHble 00JIe3HU, 00JIE3HU C HACIIEACTBEHHON MPEApaCIoNoKEHHOCTbIO, XPOMOCOMHbIE
6one3nu. ComaTuueckue U reseparuBHble MyTauuu. CTBONOBbIE KJIETKU. [IpHHIMIBI 310pOBOro
o0pa3a >KU3HH, AMATHOCTUKH, MPOMUIAKTUKUA U JIEYEHUS TEeHEeTHYecKuX Ooie3Heill. Memuko-
IFEHETUYECKOE KOHCYJIbTUPOBAHME. 3HAYEHHE MEIUIMHCKOM T€HETUKM B IIPEAOTBpAILEHUU
U JICUCHUH T'€HETHYECKUX 3a00IeBaHUN YenoBeKa

IIpakTrueckue 3aHsATUSA

No 8 «CocTraBneHue u aHaiau3 POJOCIOBHBIX YEJIOBEKa»
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KonTpoabsnas padora Ne2 «HaciaeacTBEeHHOCTh M1 K3MEHYUBOCTH OPraHU3MOB)

Pa3neq 7. IBo1onMOHHAs OMOJI0THA 6
Tema 7.1. Conepxanue yaeOHOTro MaTepraa 2
OpomonuoHHas | [Ipeamnocbulku BO3HWKHOBEHHS JBOJIOIMOHHON TEOpHH. DBOJIOIMOHHAS TEOpUs U e€ MecTo B
TEOpHs Ouonornu. BiusHME HBOMIOIMOHHOW TEOPUM Ha pa3BUTHE OHONOTMM H JAPYTUX HayK.
U ec Mecto B | CBuaerenbcTBa 3BoJOLMHU. [lajmeoHTosiornyeckue: IMOCIENOBATEIbHOCTh IOSBICHHUS BUIOB B
ouonoruu MaJICOHTOJIOrMYECKON JIETONUCH, TepexoaHbIe popMbl. broreorpadguueckue: cXoaCcTBO U pa3nuiue
dayH u (Ga0op MaTepUKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M Pa3NHuusi SMOPHOHOB
pa3HbIX BHUJOB I03BOHOYHBIX. CpPaBHUTEIbHO-AHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJIOTHYHBIE,
pYAMMEHTAapHBIE OpraHbl, aTaBU3MbL. MOJIEKYJISIPHO-OMOXUMUYECKHE: CXOACTBO MEXaHH3MOB
HACJIEZICTBEHHOCTH W OCHOBHBIX MeETa0OJIMYECKUX TMyTell y BCeX IJKUBBIX OPraHHU3MOB.
OpomonnonHasg teopust Y. Jlapsuna. IIpennoceuiky BO3HMKHOBEHHMs JapBHHM3MA. J[BHKymue
CHJIBI ABOJIIOLIMK BUAOB 10 JlapBuHy (M30bITOYHOE pa3MHOXKEHHUE MPU OIPAaHUYEHHOCTH PECY PCOB,
HeomnpeaeaEHHas N3MEHYNBOCTh, 00ph0a 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD) OK-01, OK-02,
Tema 7.2. Conepxanue yaeOHOro MaTepraa 2 OK-04, OK-07
Muxkpossomony | Cuntertnueckass Tteopusi sBomoiu (CTD) u e€ OCHOBHBIC MONOKEHHS. MUKPOIBOIIOIUSL. IIK 3.2
A [Tonmynsitusa Kak equHWIIa BUJA M SBOJIONUU. J[Brokymme cuibl ((hakTOphI)IBOIIONWNA BUIOB B IIK 3.3
npupoje. MyTallMOHHBIN Tpoliecc U KOMOMHATUBHAS MU3MEHUMUBOCTh. [10oMysSIiMOHHbBIE BOJHBI U
npeiid rernos. M3omsius u murpanus. EcrecTBeHHBIN 0TOOP — HANMPaBIAIOMNN (PaKTOP IBOITFOIUH.
®opmbl ecTecTBEHHOro 0TOOpa. [IpHCIIOCOOICHHOCTh OPraHM3MOB KakK pe3yJibTaT HBOJIOIHH.
ITpumepel mpucnocoOsieHM y opraHu3moB. ApoMopdo3bl M uavoagantauuu. Buag u
BugoodOpazoBanue. Kputepun Buga. OcHoBHBIE (GOpMBI BHI000pa30BaHUs: Teorpaduieckoe,
HKOJIOTHYECKOE
Tewma 7.3. Conepkanue yueOHOro MaTepuasa 2
Makpossomonu | MakposBomorusi.  @Dopmbl  dBOMIOLMU:  QHUIETHYECKAs, JUBEPreHTHAas, KOHBEPreHTHasl,
s napajuienabHas. HeoOpaTuMoCTh 3BOJIOIIUU
[TpakTrueckoe 3aHsTue (Ha BIOOD MPero1aBaTels) 1
Ne 9 «CpaBHeHue BUJOB 110 MOPHOJIOTHIECKOMY KPUTEPHIO»
i «Onucanyue TPUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCHUTENIbHOTO XapaKTepay
Pa3nen 8. Bo3HuKHOBeHUE U pa3BUTHE KU3HU HA 3eMile 10 OK-01, OK-02,
Tewma 8.1. ‘ Conepxanue yueOHOro Mmatepuasa 2 OK-04, OK-07
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3apoxnaenue U | JloHay4yHbIe NPEACTaBICHUS O 3apOXKIEHUH kM3HU. HayuHble runore3bl BO3HUKHOBEHUS KU3HU HA IIK 3.2
pa3BUTHE KU3HU | 3emiie: abMoreHe3 W MmaHcIepMus. XUMUYecKas IBOMIOLUA. AOMOTEHHBI CHHTE3 OPraHUYECKUX IIK 3.3
BELIECTB WM3HEOPraHMUYECKUX. OKCIEPUMEHTAJIbHOE IIOATBEPKICHUE XWMHMYECKOH 3BOJIIOLIMHU.
Hauanpabie »sTambl Ouosnormyeckod osBomonuu. [unoresa PHK- wmupa. dopmupoBanume
MEMOpPaHHBIX CTPYKTYp ¥ BO3HHKHOBEHHE MPOTOKIETKH. [lepBbie KJIETKH M WX DBOJIOIHUS.
®opmMupoBaHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.
Pa3Butne xu3Hu Ha 3emuie 1o paM u nepuonaM. Karapxeil. Apxeilickas U NpoTepo30icKas dpbl.
[Taneo3oiickas »pa W €€ mepuoAbl: KEeMOPHHCKHI, OpIOBUKCKHM, CHUIYpUICKHUH, 1EBOHCKUH,
KaMEHHOYTOJIbHBIN, TTEpMCKUl. Me3030McKas 3pa U €€ NepUOAbl: TPUACOBBIN, FOPCKUAM, MEIOBOM.
Kaiinozolickass »pa u €€ Tmepuolbl: TaJCOreHOBBbI, HEOTCHOBBIM, AHTPONOICHOBBIN.
XapaKTepUCTUKA KIMMAaTa U F€0JIOTMYECKUX MPOIIECCOB
Tema 8.2. Conepxanue yaeOHOro MmaTeprasa
Cucrema Cucrema OpraHuyecKoro MUpa Kak OTpaKeHHe 3BOIHOLUMU. OCHOBHbBIE CUCTEMATUYECKUE T'PYIIIIbI
OPraHMYEeCKOro | opraHu3mMoB. OCHOBHBIE STambl ABOJIOLUUU PACTUTEIBHOTO M >KUBOTHOTO MUpa. ApoMOpQo3bl y
MHpa pacTeHul 1 )kUBOTHBIX. [l0osiBIIeHNE, paclBET U BBIMUPAHHUE IPYIII KUBBIX OPraHU3MOB
Tema 8.3. | ConepxaHue yueOHOro MaTepuaia
[Tporcxoxaenu | DBosrolus 4YeloBeKa. AHTPOIIOJIOrHsS Kak Hayka. Pa3sBUTHE NPEICTaBICHHH O MPOMCXOXKICHUU
€ 4YeloBeKa — | ye;moBeKa. Meroabl M3ydeHus aHTponoreHe3a. CXOJICTBA U Pa3IUyUs YEIOBEKAa M KUBOTHBIX.
AHTPOMOTEHES. CucremaTnueckoe TOJIOKEHHE uenoBeka. JIBmxkymme cuibl  (pakTopsl) aHTPOIOreHe3a.
OCHOBHEIE HacnencrBeHHass WM3MEHUYMBOCTH M €CTECTBEHHBIM 0TOOp. OOImecTBEeHHBIM 00pa3 KU3HH,
CcTaguu W3TOTOBJIEHUE OPYIUN TpyHa, MbIIUIEHUE, peub. OCHOBHBIC CTaJMU U BETBH ABOJIOLMM YEJIOBEKA:
SBOJIFOLAU aBCTpalonuTeKkd, YenmoBek ymenbld, YenoBek mnpAMoOXoasummid, YeloBeKk HeaHAEPTallbCKUM,
YeJI0BEKa UYenoBek  pa3yMHBIA  COBpEMEHHOro Thma. HaXxogku HMCKOMAaeMblX OCTAaHKOB, BpeMs
CYLLECTBOBaHMsI, 00JACTh PacIpoCTpaHEHUs, 00bEM I'OJIOBHOT'O MO3T'a, 00pa3 )KU3HH, OPYAHUS.
Yenoseueckue pacbl. OcCHOBHbIE OOJIBIIME pachl: €BpONEOUAHAsl (eBpas3uiickasi), HErpo-
aBcTpajiougHas  (9KBaTOpHalibHAs),  MOHIoJIoWJHAas  (a3WaTcko-aMepukaHckas).  UepTsl
MPUCIIOCOOJIEHHOCTH TIPECTaBUTENICH YEeTIOBEUECKUX pac K YCIOBUSAM cCyllecTBoBaHUsS. EnnHCTBO
yenoBeueckux pac. Kpuruka pacusma
[IpakTHueckue 3aHATHUS
Ne 10 «Bpems u mytn pacceneHus 4eoBeKa 0 IIIaHETE
win «IIpucrnocoGneHHOCTh YenoBeKa K pa3HbIM YCIOBUSM cpelbl. BiusHue reorpaduueckoit
cpenbl Ha MOp(}OIoTHIo U (PU3MOJIOTHIO YETIOBEKAY
Pa3nen 9. Opranusmsl U OKpy:Kaomas cpeaa OK-01, OK-02,
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Tema 9.1. ConepxaHue yueOHOro Mmatepuasa 4 OK-04, OK-07
Okonorusi  Kak | DKOJOrMs Kak HayKa. 3aJadd W pasleiibl SKOJOTHH. METOABl 3KOJOTMYECKUX HCCIIEIOBAHMIA. IIK 3.2
Hayka. Cpensl | DKonorunyeckoe MUPOBO33PEHHE COBPEMEHHOT 0 YenoBeka. Cpeapl 00UTaHUs OPraHU3MOB: BOIHAS, IIK 3.3
KU3HU. HA3eMHO-BO3JYIIHAs,  IOYBEHHAs,  BHYTPHOpraHU3MEHHas.  ODKOJOTMYeCKHe  (aKTOPBIL.
Okonoruyeckue | Knaccudukamus 3KOJIOrHUECKUX (HaKTOpOB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIOTCHHBIC.
bakTopsI JeiicTBHe sKONIOrMYecKuX (pakTOpOB Ha OPraHU3MbI
Abuornueckue (akToOpbl: CBET, TeMIeparypa, BiakHOCTb. DotomepuoausMm. Ilpucnocobnenus
OpPraHMU3MOB K JE€HCTBUIO0 aOMOTHYECKUX (aKTOpoB. brosornueckue puTMBsl.
buotnueckue Qaxtopsl. Buael Omornueckux B3aUMOAEHCTBUN: KOHKYPEHIMS, XHUIIHUYECTBO.
[Tapasutusm, MyTyalu3M, KOMMEHCaIM3M (KBApTUPAHCTBO, HaXJIEOHHWYECTBO), aMEHCAIIU3M,
HeliTpanu3M. 3HaueHHe OMOTHYECKUX B3aUMOACWCTBUN [JIsI CYLIECTBOBaHHUS OPraHW3MOB B
MPUPOTHBIX COOOIIECTBAX
Tema 9.2. Copepxanue yaeOHOro MaTepraa 2
OKOJIOTHYECKUE | DKONOMMYECKUE XapPAKTEPUCTHKU IOy i, OCHOBHBIE IMOKA3aTeNM MOMYJISAMU: YUCIEHHOCTH,
XapaKTEPUCTUKH | MIIOTHOCTb, POKIAEMOCTh, CMEPTHOCTbD, IPUPOCT, MUTpaIus. JMHaMHUKa YUCICHHOCTH TOIMYJIALNUN
MOy JISALUA U e€ perysmus
[IpakTrueckoe 3aHsaTHE 1
No 11 «ITogcyét nIoTHOCTH NONyJISIIUMKA pa3HbIX BUIAOB PACTEHUID)
Paznen 10. CooGmiecTBa M 3K0JIOTHYeCKHE CHCTEMbI 18
Tema 10.1. Conepxanue yaeOHOTO MaTepraa 4
Coo0mrectBa CooOmrectBO opranu3MoB — OuomeHo3. CTpyKTypbl OHOIIEHO3a: BHJIO0Bas, MPOCTPAHCTBEHHAs,
OpPraHU3MOB, Tpoduueckas (mumesas). Bunbi-nomunantsl. CBs3u B OHOLIEHO3E.
9KOCHCTEMBI Oxonmoruuecknue cucrembl (dKocuctembl). [lonsitme 00 »dKocucTeMe U OHOreoleHO3E.
@OyHKINOHAJIBHBIE  KOMIOHEHTHl  SKOCHCTEMBI: IMPOAYLEHTHI, KOHCYMEHTbHI, pEIYyLEHTHI. OK-01. OK-02
KpyroBopor BemecTB M IOTOK 3HEPrMM B HKocUcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU OK-0 4’ OK-O7’
skocucteMsl. [TumieBsie nenu u cetu. OCHOBHBIE MOKA3aTEIN SKOCUCTEMBI: OromMacca, TPOAYKIIHS. HK" 32
DKOJIOTMYecKue NHUPaAMUIbl: MPOAYKIHMU, UHUCICHHOCTH, Ouomacchl. CBOHCTBAa SKOCHCTEM: 1K 3' 3
YCTOWYMBOCTh, CaMOperyJsnus, pazsutue. Cykueccus ’
ITpakTuyeckue 3aHATUS 2
Ne 12 PemieHne nmpakTHKO-OpHEHTHPOBAHHBIX PACUYETHBIX 3aJaHUN Ha COCTABJICHHE TPOPUUYCCKUX
1enei, nupaMu OMoMacchl M SHEPTUH, IEPEHOCY BEIIECTBA U DHEPIHH B YKOCHCTEMAaX
Tema 10.2. Conepkanue yueOHOro MaTepuana 2
[Ipuponusie IIpupogHble  SKOCHCTEMBI. OJKOCHCTEMBI pPEK M 03€p. OKOCHUCTEMA XBOHMHOIO WU
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3KOCHCTEMBI HIMPOKOJIMCTBEHHOr O Jieca. AHTPOIIOT€HHbIE 3KOCUCTEMBL. ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X035 CTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U ypOoskocucTeM. buopasnoobpaszue
KakK (pakTop ycrouuBoctu skocucteM. CoxpaHeHre 610JIOrH4ecKoro pa3sHooopasust Ha 3emiie
Tema 10.3. Conepkanue yueOHOro MaTepuaia
buocdepa — VYuenue B. U. Bepuaackoro o Ouocdepe. I'panuibl, coctaB u CTpykTypa Omochepsl. Kupoe
rio0anabHas BemecTBo U ero GyHkun. OcodenHoctr Onocdepsl Kak riodanbHON SKOCHCTEMBI. JJnHamuueckoe
JKOCHCTEMA paBHOBecue U oOpaTHas cBs3b B Omocdepe. KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKUE ITUKITBI
3emin aeMeHTOB (yriiepojia, a30Ta). 30HaJIBHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH
[IpakTuueckue 3aHATUS
Ne 13 PemeHne npakTUKO-OPHEHTHPOBAHHBIX PACUYETHBIX 3a7a4 Ha OIPEAEJICHHE IUIOLIANH
HACaKIEHUM NIl CHUIKEHMsI KOHIIEHTpAIlMHM YTJIEKHCIOro ra3za B arMocdepe CBOEro peruoHa
MIPOKUBAHMS
Tema 10.4. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJep:KaHMe (coepKaHue TPUKJIATHOTO MOAYJISA)
Bnusinue YenoBeuectBO B Oumochepe 3emian. AHTpormoreHHble H3MeHeHHs B Ouocdepe. [nobdanmpHbIe
AQHTPONOIE€HHBIX | sKonoruyeckue mpobnembl. CocyliecTBOBaHWE MNpUPOABl ©  4denoBedecTBa. CoxpaHeHHe
dakTopoB Ha | OuopazHOOOpa3usi Kak OCHOBa yCTOWYMBOCTH Ouocdepsl. OCHOBa paIlMOHANBHOTO YIPAaBICHUS
o6uochepy IPUPOJHBIMU PECYPCaMU U X UCHOJIb30BaHUE. JJOCTHIKEHUSI OMOJIOTMH U 0OXpaHa IPUPOJIbI
[IpakTuueckoe 3ansTre (Ha BHIOOp MpernoiaBaTeis)
Ne 14 «Okonoruveckne acneKThl Mpodeccu OHAIBHOM 1eITeTbHOCTH »
i «BiusHIEe TPOU3BOICTBEHHBIX (PAKTOPOB HA OPraHU3M YeJIOBEeKa »
i «PemeHne NMpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJlaHUN MO COXPAaHEHUIO MPHPOIAHBIX
PECYPCOB CBOETO pEeroHa MpOoKUBaHUS»
Tema 10.5. IIpodeccnoHAIbLHO OPUEHTHPOBAHHOE CO/IePKaHUe (Co/lep:KaHue PUKJIATHOT0 MOYJIA)
Bnusinue 3n0poBee M ero cocrapistone. PakTopbl, MOJIOKHUTEIBHO M OTPULATENBHO BIMSIOLIME Ha
COLUAJIBHO- opranu3M uenoBeka. [Ipobiema TEXHOTEHHBIX BO3JAEHCTBUI Ha 370pOBbE UEIOBEKa
DKOJIOTUYECKUX | (RJIIEKTPOMArHUTHBIE MOJsI, OBITOBAs XUMUS, W30BITOYHBIC IIYMBI, paguamus U T.I.). AJantanus
(bakTopoB opraHm3ma 4YenoBeka K (akTopam okpyxaromeil cpensl. I[IpuHnunel  dopmMupoBaHUS
Ha 3I0pPOBBE | 3110poBhecOeperaromiero nopeneHus. dusnueckas akKTUBHOCTb M 3/0pOBbE. ['pyIIbI 340pOBbSL.
YesoBeKa OcHoBbI 3aKkanuBaHus. buoxuMuyeckue acekThl paluoHagbHoro nuranus. [Ipasuna 6e3omacHoro

UCIIONb30BaHUSI OBITOBBIX MPHOOPOB M TEXHUYECKMX ycTpolcTB OBIajJicHUE METOAAMH
OMpEIEeICHUS IOKa3aTeled YMCTBEHHOM pPabOTOCIOCOOHOCTH, OOBSICHEHHE IOJTYYEHHBIX
pe3ynbTaToB U (POPMYITHUPOBAHUE BBHIBOJOB (MMMCHMEHHO) C MCIIOJIb30BAHHEM HAYYHBIX MOHSITUH,
TEOpUMl U 3aKOHOB
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[IpakTrueckoe 3aHsaTHE (Ha BEIOOD MperiojaBaTesis)

Ne 15 «Omnpenenenue CyTOYHOro palMOHa HMUTAHHMS B 3aBUCUMOCTU OT YpPOBHS (pu3HuUecKoit
aKTUBHOCTU»

w «IIpodunakTrka npodeccuoHanbHbIX 3a00J1€BaAHUI»

nim «B3aumojieiicTBre YelioBeKka ¢ TEXHOJOTHYECKON Cpe1o »

JlaGopaTtopHble 3aHATHS (Ha BEIOOp IpenoaBaTes) 2
Ne 6 «YMcTBeHHast pab0TOCHOCOOHOCTHY
KonTtpoabnas padora Ne 3 «Teopernueckne acleKTbl 3KOJIOTUN» 2
Pasznen 11. Cesiekiiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM 8
Tema 11.1. Conepxanue yaeOHOro MaTepuaia 2
Cenexkunsa  kak | Cenekuusi Kak Hayka W TIpOILECC. 3apOKACHHUE CENeKIMH M JoMecTukanus. Ydenue H. U.
HayKa u | BaBunoBa o 1eHTpax MHOroo0Opasusi M MPOUCXOXKACHUS KYIbTYPHBIX pacTeHuid. LleHTpsr
nmpouece IIPOMCXOKIEHUS IOMAIIHUX )KUBOTHBIX. COPT, MOpO/ia, MITAMM.
CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIi U HHAMBUAYAIbHbBIN OTOOPHI B CENEKIIMM PACTCHUN U
KUBOTHBIX. OIleHKa SKcTepbepa. bIM3kopoacTBEHHOE CKpelMBaHue — UHOpUAKHT. YucTas TuHuS.
CkpenuBaHue YUCTHIX THHUHA. ['eTeposuc, numm rubpuanas cuna. HepoacTBeHHOE CKpeluBaHue —
ayropuauar. Otnanéunas rubpuanzanus U e€ ycrnexu. VMICKyccTBeHHBI MyTareHes U IMOJy4eHHe
MOJIMIVION10B. JIOCTHIKEHUS CEJIEKIIMY PACTEHUH, )KUBOTHBIX M MUKPOOPTIaHU3MOB
Tema 11.2. buorexHomorus kak  OTpaciib MPOU3BOJACTBA. ['€HHAas WHXEHepus. OTamnbl CO3JaHUS 2
OcHOBBI pexombunanTHOo JIHK u Tpancrennsix opranusmos. Kiertounass unxkeHepus. KiierouHsle OK-01, OK-02,
OMOTEXHOJIOTUN | KYJIbTYPBl. MUKPOKJIOHAJIbHOE pPa3MHOXEHHE pacTeHuidl. KioHupoBaHHE BBICOKOMPOAYKTHBHBIX OK-04, OK-07
CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. OKOJOTMYECKMEe U dTH4eckue mpoodsempl. MO — 11K 3.2
TeHETUYECKH MOAU(PHUIIPOBAHHBIE OPraHU3MbI 1K 3.3
Tema 11.3. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (coepKaHue TPUKJIAJIHOTO MOAYJISA) 4
buorexnonornn | OCHOBHBIE HAaNpaBJICHUS COBPEMEHHOW OMOTEXHOJIOTHH B TPO(PECCHOHAIBHON AESTeIbHOCTH
B KU3HU yenoBeka. Meroapl OuotrexHosoruu. OObEeKThl OMOTEXHONOTUU. DTUKAa OMOTEXHOJOTHYECKHX U
u npodeccun TeHEeTUYEeCKUX dKcrepruMeHToB. [IpaBuna moucka u aHaiauza OMOIKOIOTUYECKOW MH(POPMAIMH U3
pa3IMYHBIX HCTOYHUKOB (HaydyHas U YydyeOHO-Hay4Has JMTepaTypa, CpelCcTBa MacCOBOM
uH(popmanuy, cetb IHTEpHET U apyrue)
[IpakTrueckue 3aHsATUS 2

Ne 16 Keiicel Ha aHanmu3 wHGOPMAMK O HAYYHBIX JOCTHIKEHUSX B 00JIACTH TEHETHYECKUX
TEXHOJIOTUH, KJIETOYHOW WHKECHEPHH, MUIIEBBIX OMOTEXHOJIOTHA.
Ne 17 3ammra keiica: TmpencTaBieHHE pe3ylbTaTOB pEHIEHUs KEHCOB (BBICTYIJICHHE
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C IIpe3eHTaIuen)

Pa3zgea 12. Peimnenue KeiicoB B 00J1aCTH OMOTEXHOJIOT A

Tema 12.1.1.
buorexnonorun
B MEIIHMIIHHE
u Gapmanuu

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHue (CoaepKaHNe MPUKJIIATHOTO MOAYJIs1)

BapuanT 1. Pa3Bute OMOTEXHOJIOTHII B 00JaCTH METUIMHBI U (apManuy, ¥ IPUMEHEHUE UX B
’KU3HU YeIOBeKa, MOMCK U aHaIu3 MH(POPMAIMK U3 pa3IUYHbIX MCTOYHUKOB (HaydyHas U y4yeOHO-
Hay4yHas JIMTepaTypa, CpeACcTBa MaccoBoi nHGopmanuu, cetb IHTepHET U 1pyrue)

HpaKTI/I‘{eCKI/IC 3aHATHA

Ne 18 Keiicpl Ha aHanu3 MHGOPMALUU O Pa3BUTHM OMOTEXHOJOIMH B MEIUIMHE M (apMaluu
(110 MUHHU-TpYyIIaMm)

Ne 19 3ammra Keiica: mnpeacTaBiIeHHE pe3yJbTaTOB pEIICHUs KEHCOB (BBICTYIJICHUE
C IIpe3eHTaIneH )

Tema 12.1.2.
buorexnonornn
U )KUBOTHBIE

IIpodeccnoHAIbLHO OPUEHTHPOBAHHOE CO/lepKaHue (CoaepKaHNe MPUKJIATHOTO MOYJIs1)

Bapuant 2. Pa3BuTtHe OMOTEXHOIOTHUN C HCIOJb30BAHHEM >KUBOTHBIX, MPUMEHEHHE MPOAYKTOB
OMOTEXHOJIOTUH B KU3HHM YEJIOBEKAa, MOMCK U aHAIW3 WHOOPMAIMHU U3 Pa3TIUYHBIX MCTOUYHHUKOB
(mayynass m yd4yeOHO-HaydHas JUTEpaTypa, CpPeACTBa MacCOBOW WHQopmanuu, ceTb HHTepHeT
U ApyTHUe)

HpaKTI/ILICCKI/Ie 3aHATHUA

No 18 Keiicel Ha aHanmm3 uHPOpPMAIIUU O Pa3BUTHU OMOTEXHOJIOTHI C MCIOJIB30BAHUEM KUBOTHBIX
(Mo MUHHU- TpyTITIaM)

Ne 19 3ammra keiica: mpencTaBieHUE pe3yJIbTaTOB pELIEHUs KEHCOB (BBICTYIJICHHUE
C mpe3eHTaIek )

Tema 12.1.3.
buorexnonorun
U pacTeHUs

IpodeccHoHaIbLHO OPHEHTHPOBAHHOE COJ/IeP:KaHNUe (COepPKaHNe MPUKJIATHOTO MOTYJIs)

Bapuant 3. Pa3BuTne OMOTEXHOJIOTHH C MCIOJIb30BAaHUEM PACTEHUH, IMPUMEHEHHUE MPOIYKTOB
OMOTEXHOJIOTUN B >KU3HU 4YeJIOBEKa, NMOMCK M aHaau3 MHGOpMAlMMU U3 PAa3IUYHBIX MCTOYHHKOB
(HayyHas W yuyeOHO-HayyHas JMTEpaTypa, CpeAcTBa MaccoBoil MHpopMmanuu, cerb MHTepHer

¥ ipyrue)

[IpakTrueckue 3aHATHUS

Ne 18 Keiicel Ha aHanmmM3 HHOOPMAITHU O Pa3BUTHH OMOTEXHOJIOTHUMA C UCIOJIb30BAHUEM PACTEHUHN
(110 MMHHU- TpyTITIaM)

OK-01, OK-02,
OK-04, OK-07
IIK 3.2
IIK 3.3
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Ne 19 3ammura Kelica:

C Mpe3eHTalueil)

NpEeACTaBICHUE pPE3YyJbTaTOB PEIICHUs KEHCOB (BBICTYILJIEHUE

Tema 12.1.4. IIpogeccnoHaILHO OPHEHTHPOBAHHOE COAEPKAHME (COAEPKAHNE PHUKJIATHOTO0 MOYJIs1) 4
buorexnonornu | Bapuant 4. Pa3Butue MpOMBINUICHHONH OMOTEXHOJOTMHA M €€ NMPHUMEHEHHE B KH3HH YEJIOBEKa,
B MOWCK W aHanmu3 HHGQOpPMalUWU M3 pPa3IMYHBIX HMCTOYHHUKOB (HayyHas M ydeOHO-Hay4dHas
IPOMBIIIEHHOC | jryTepaTypa, cpeicTBa MaccoBoi HH(popMmanuu, cetb IHTEpHET U 1pyrue)
™ [TpakTHyeckue 3aHATUS 2
Ne 18 Keiicel Ha aHanu3 uHGOPMALMU O Pa3BUTUU MPOMBIIUICHHBIX OMOTEXHOJOTUN (110 MUHHU-
rpyIam)
Ne 19 3ammra keiica: mpencTaBieHUE pe3yJbTaTOB pELIEHUs KEHCOB (BBICTYIJIEHHE
C mpe3eHTaIuen)
Tema 12.1.5. IIpogeccnoHaIbLHO OPHEHTHPOBAHHOE COJAEPKAHNE (CoAepPKAHUE MNPUKJIATHOTO0 MOYJIs1) 4
ConuanpHo- Bapuant 5. OTuueckue aceKThl pa3BUTHS OMOTEXHOJOTHI U MPUMEHEHHE UX B JKU3HH YEJIOBEKa,
9TUYCCKUEC MOMCK W aHaau3 uHQOpMAIMu U3 pa3IuYHbIX HCTOYHMKOB (HayyHas W ydeOHO-HaydHas
aCIICKThI _ | Tepatypa, CpeACTBa MAacCOBOI HHOpMALHK, ceTh IHTEpHET U ApyrHe)
GuorexHonoruit | ipaxryyeckue sansTus 2
Ne 18 Keiicel Ha aHanmu3 WHQOpPMAIHMH 00 ATHYECKUX ACMEKTaX Pa3BUTUS OMOTEXHOJOTUU (IO
MUHHU- TPYTIIam)
No 19 3ammra Kkeiica: mnpelncTaBieHHE pe3yJbTaTOB pEIIEHUST KEMCOB (BBICTYIJIEHHE
C Mpe3eHTaIueil)
Tema 12.1.6. IIpo¢eccnoHaILHO OPUEHTHPOBAHHOE COACPKAHNE (COAePKAHUE NIPUKJIATHOTO MOYJIs) 4
buorexnonornn | Bapuant 6. Pa3Butne OMOTEXHOJIOTHMI C MPUMEHEHHEM TEXHMYECKHX cucTeM (OMOMH)KEeHepus,
U TEXHUYECKUC | OmomH(pOpMaTHKa, OMOHHWKA) U X MPUMEHCHHE B )KM3HU YEJIOBEKA, IOUCK W aHaIM3 WHPOpPMAITUU
CHCTCMBI W3 pa3lIMYHBIX HCTOYHMKOB (HaydHas M YydeOHO-Hay4yHas JIMTEpaTypa, CpPEeICcCTBa MaCCOBOM
uH(popMmanuu, cetb IHTEpHET U Ipyrue)
[IpakTuueckue 3aHATUS 2
Ne 18 Keticel Ha ananu3 uHGOpPMAIKM O Pa3BUTUU OMOTEXHOJIOTUN C TPUMEHEHUEM TEXHUYECKHX
cucteM (110 MUHU- TPYIIIIaMm)
Ne 19 3ammra Keiica: mpencTaBieHHE pe3yJbTaTOB pEIIEHUS KEMCOB (BBICTYIJIEHHE
C npe3eHTalueil)
Pa3nen 13. buoJsiornueckue uccjieqoBaHusi B npodeccuoHaibHoii chepe 18 OK-01, OK-02,
Tema 13.1. \ IIpo¢eccnoHabHO OPHEHTHPOBAHHOE CO/lePKAHME (COAepPKAHNE MNPUKJIATHOTO0 MOYJIs1) 4 OK-04, OK-07
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OcHOBHEBIE Hayunplii meron. MeTonbl OHMODKOJOTMYECKUX HMCCIICIOBAHMM: IOJICBBIC, J1abOpaTOpHBIE,
METOZBI JKCIIEpUMEHTaJIbHble. MOHHUTOPUHI  OKPYXKAIOIIEW  Cpeldbl:  JIOKAJbHBIM, PpPErHOHAIBHBIN
OMODPKOJIOTUYEC | i r106asIbHBIIA.
Knx y MeTtoapl moncka, aHanu3a W 00paboTkM HMH(POpPMAIMH O TMPOEKTE B PA3IUYHBIX HCTOYHUKAX.
UCCIICIOBAHUN | T]gcTapoBKA 1€, 33124, BBIJIBHIKEHUE THIIOTE3bI

JlaGopaTopHbIe 3aHATHS 2

Ne 7 «IIpoBenenue 5KCHEpUMEHTa IO OMNPEAECICHUIO ONTHUMAJIbHBIX YCIOBHH 1 pocTa

U (U3NOIOTMYECKONW AKTUBHOCTH JIPOXOKEBBIX KJIETOK. BBISBIEHHE 3aKOHOMEPHOCTEH,

(opMyIMpOBaHUE BBIBOJOB U IPOIHO30B».

PaGoTb! Ha BBIOOP MO0 MUHU- TPYIIIAM:

1. Bnusinue TeMiiepatypbl Ha pocT U (GU3U0JIOTMYECKYI0 aKTUBHOCTD JAPOXIKEBBIX KIETOK.

2. BousiHue yriieBOIOB Ha POCT U (PU3HOJIOrMUECKYI0 aKTUBHOCTD JIPOAOKEBBIX KIETOK.

3. CoueTtaHHOE BJMSHUE TEMIEPATypbl U YIJIEBOAOB Ha POCT M (PU3MOIOIMUYECKYI0 aKTHBHOCTb

JPOKKEBBIX KJIETOK

IpodeccrnoHaTIBLHO OPUEHTUPOBAHHOE COIEPKAHUE 14

Tema 13.2. IIpogeccnoHaIbLHO OPHEHTHPOBAHHOE COAEP KAHME (COAEPKAHUE NIPUKJIATHOIO0 MOLYJIs) 14
buookonorudec | [IpakTuueckue 3aHATUS 2
KHit Ne 20 OO030p TeM 3KclepUMEHTAJIBHBIX y4eOHO-MCCIIEA0BAaTEIbCKUX MPOEKTOB. BriOop yueOHO-
OKCIICPUMCHT MCCIIE0BATENLCKOTO TIPOEKTa U3 MPEIIokKeHHbIX. DOPMUPOBAHHE KOMAH/bI POEKTA. AIFOPHTM
(nprmep) BBITIOJIHEHUS ITPOEKTA.

[TepBblii ATan BBHIMTOJHEHUS MPOEKTa: 00OCHOBAHHME aKTyaJlbHOCTH BHIOpPAHHOI TeMbl. BrisgBieHue

npoOJeMbl McceoBaHus, GOpMyJIMpOBaHUe runore3bl. Beibop MeTonoB uccienoBanus. Beibop

TOYeKk 0oTOopa mpod Ha TeppuTopuu uccienoanus. IlocraHoBka Lenel M 3ajad UCCIEIOBaHUS.

Ompenenenne ¢GopMbl TPEACTABICHUS pPE3YIbTaTOB HccienoBanus. OrpenerneHue 3TaroB

Y COCTaBJICHUE IIJIaHA UCCIIEI0OBaHU

JlabopaTopHbie 3aHATH S 10

No 7_Btopo#i 3Tan BBHIMOJHEHUS MPOEKTA: MOJATOTOBKAa HEOOXOJUMOMN TMOCYIbl U MaTepuaia Jis
AKCIEPUMEHTA, IPOBEIECHUE SKCIIEPUMEHTA, IEepUuoJndecKas MpoBepKa TEUEHUs HKCHEpPUMEHTa/
cOOp MaTepuala B BRIOpaHHBIX TOYKaX 0TOOpa Mmpoo.

Tperuil 5Tanm BBINOJHEHUS NPOEKTA: MOJTYYEHHE MEPBUYHBIX HKCIEPUMEHTAIbHBIX JIAHHBIX,
MPOBEICHNE CTATUCTUYECKOM 00pabOTKH MOJIYyYEHHBIX TaHHBIX.

IIK 3.2
IIK 3.3
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YeTBepThIii _3Tal BBINOJHEHUS IPOCKTA: BBIABJICHHUE 3aKOHOMEPHOCTEH, (opMyIupoBaHUE
BBIBOJIOB M TMPOTHO30B, OIIEHKAa KadecTBa HCCIEAyeMOro OOBEKTa IO pe3yJbTraTaMm
OMO’KOJIOTUYECKOT0 aHAIN3a

IIpakTnyeckue 3aHATUA 2
Ne 21 3ammra npoekra. IlpencraBieHue pe3yabTaTOB BBIMOJHEHUS Y4eOHO-MCCIEA0BATEIbCKUX
MIPOEKTOB (BBICTYIIJICHHE C TIPE3CHTAILINEH )
Ilpome:xyTounas arrecTanus (3K3aMeH) 16
Bcero: 144
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3. YCJI0OBUA PEAJIMBAIINU ITPOI'PAMMBI
OBIIIEOBPA3OBATEJIbHOM TUCIIUILINHBI

Hnst peanuzanuu TPOrpaMMbl  0011€00Pa30BATEIBHON AUCIHUIIIMHBI HMMEETCs
CIICIYIOLIME CIeIUaIbHbIC TOMEIICHUS : KaOMHET «brosiorumy.

[Tomemenne kaOuHeTa COOTBETCTBYET TpeOoBaHUSIM CanurtapHo-
snuaeMuosiornueckux mpaBui U HopmatuBoB (CanlluH 2.4.2 Ne 178-02): ocHarieHo
TUTIOBBIM O0OOpPYIOBaHHWEM, B TOM YHCIIE CHENHATM3UPOBAHHON y4eOHOW Mebenpio u
cpeAcTBaMU OOy4YeHHUs, HEOOXOIWMBIMH [JIsl BBINIOJHEHUS TpPeOOBaHUW K YPOBHIO
MOJTOTOBKHU 00YYarOIIUXCsl.

ObopynoBanne yueOHOro KabuHeTa:
® [I0CaJI0YHbIE MECTa M0 KOJMYECTBY 00y4aromuXcs;
e pabouee MECTO pernoAaBaTes;
® KOMIUIEKT y4eOHO-HATJISIIHBIX TOCOOUH;
®  KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPUATIOB;
® 33/1aHUS JUI1 KOHTPOJIbHBIX paloT;
¢ npodeccuoHaIbHO OPUEHTUPOBAHHBIC 3a/1aHUS;
e Marepualbl 3aueTa.

Texnuueckue cpeacTBa 00y4yeHus:
® [EepPCOHAIBHBIN KOMIBIOTED C JTUIICH3MOHHBIM ITPOrPAMMHBIM 00€CTIedeHUEM;

® POEKTOP C IKPAHOM.

3.2. UupopmanmonHoe odecnedeHne peaTu3alui NporpaMmsl

Jlns peanu3zanuu nporpaMMbl OnOIMOTeuHbIH (HOHA 00pa3oBaTENbHOM OpraHu3aluu
OCHAUIEH TMEYaTHBIMH M 3JEKTPOHHBIMU 00pa30oBaTeNbHBIMM U HWH(OpPMalOHHBIMU
pecypcamu, pekomengoBaHHbiMH DOYMO, s ucnonb3oBaHuss B 00pa3oBaTelIbHOM
mporecce.

3.2.1.0cHOBHBIE MEeYaTHbIE U3TAHUS:

1. Koncrantunos B.M., Pe3ano A.I'., ®aneeBa E.O. buomorus [Tekct]: yueb. mis
oOpa3oBatr. YupexaeHui Had. U cpea. npod. oopazoBanus/KoncrantuaoB B.M..- 6-¢ u3n.,
crepeoTun.- M.:Akagemus, 2013.- 319 c.: uin.

2.Kamenckuit A.A. buomorus. OO6mias Ouomnorusa. 10-11 xn.: yueObnuk /Ilog pem.A.A.
Kamenckuii, E.A. KpukcynoB, B.B. Ilaceunuk.- M.: [poda, 2015.- 368 c.
3.benses JI.K., Jemmmmr .M., Ky3nenoBa JI.LH.u nap. buonorus (6a30Bblli ypOBEHB).
10ximacc.—M.,2014.

3.2.2. /lononnumenbHovle UCM OYHUKU
1. Tymukun, E. WM. OOmas Ouonorus ¢ OCHOBaMH DJKOJIOTUM U TMPUPOTOOXPAHHOU
nesitenbHOCTH [Tekct]: yuel. mocobue aist Hay. mpod. obpasoBaHus: Yued. mocodue ais
cpen. mpod. oopazosanus / E. Y. Tynukun. — 2-e uzn., crepeorun. — M.: Akagemus, 2010. —
384 c.: un.

2.buonornueckuii >HIUKIONennueckuii cnosaps [Tekcr]| / I'n. pen. M. C. T'unsipoB. — M.:
CoB. Dunuknoneaus, 1986. — 831 c.: ui.
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3.bonbmias mkonpHas sHIMKIONeAUs [Texcr]. 6 — 11 k. T. 2. — M.: OJIMA — ITPECC,
1999. - 717 c.: un.

4 TomuupiH, A. H. OcHoBBl mpomblnieHHON 3konmoruu [Tekct]: yueb. nnst Had. mpod.
obpazoBanus / A. H. I'omuieia. — M.: UPT1IO; Akanemus, 2002. — 240 c.: .

5.3axapoB, B. b. O6mas Ouonorus [Tekcr]: yued. mus 10 — 11 k. oOGmieoOpa3osar.
yupexxaenuii / B. b. 3axapos, C. I'. MamonTos, H. . Conun. — 7-e u3n., crepeotur. — M.:
Hpoda, 2004. — 624 c.: un.

6.3axapos, B. b. O6mas 6uonorus [Tekct]: yueO. ansg 10 k1. o61meodpazoBat. yupexaeHHl
/ B. b. 3axapos, C. I'. Mamonros, H. . Connn. — M.: lpoda, 2005. — 352 c.: ui.

7.3axapoB, B. b. O6mas 6uomnorus [Tekct]: yue0. ansa 11 k1. obmeodpazoBat. yupexaeHHM
/ B. b. 3axapos, C. I'. MamonToB, H. 1. Conun. — M.: [Ipoda, 2005. — 283 c.: u.

8.MawmonroB, C. I'. O6mias ouonorus [Tekcr]: yueb. mocobue st cpen. y4ued. 3aBeneHuii /
C.T'. MamonTos, B. b. 3axapos. — M.: Beicias mkosa, 1986. — 320 c. ui.

9.ITpupona u sxonoruueckue npodnemsr Kysbacca [Tekct]: yue6. mocobue. — Kemeposo:
KeMepoBckuil 0051acTHONM HHCTUTYT YCOBEpIIEHCTBOBAaHUS yuuTenei, 1993. — 208 c.: ui.

10.CnpaBounuk mkonbauKa [Teker]: 5 — 11k — M.: ACT —ITPECC, 2001. — 704 c.: u.

11.Ounuknonenust anst aereit [Tekct]. T. 2 (buonorus) / cocr. C. T. McmaunoBa. — M.:
Aanta+, 1995. — 624 c.: ni.
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4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHMUS
OBIIEOBPA3OBATEJIbHOM JUCIIUILINHBI

KoHTposb U oneHka pe3yabTaTOB OCBOEHHS 001€00pa30BaTEeIbHON HUCLUIIIMHbI

PacKphBIBAIOTCA 4epe3 IMCUUIUIMHAPHBIC PEe3yIbTaThl, HAIMpaBJICHHbIE HAa (OPMHUPOBAHUE

o0ImKMX 1 MpoQeccHOHANBHBIX KOMIIETEHIINH M0 pa3fenaM U TeMaM COAEpXKaHUS y4eOHOro

MartepHana.

Oob6mas/mpodeccnonanibu
asi KOMIIEeTCHIUA

Paznen/Tema

Tun oneHOYHBIX
MeponpHuATHIH

OK 01. BriOupats
CmocoObl pelieHus 3a1ad
npoeccuoHaIbHON
JesATeTbHOCTH
HIPUMEHHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0o/c, 9.5II-o/c, 10.1,
10.2, 10.3I1-o/c, 11.111-0/c

OO6cy:x1eHne 1Mo BOpocam
JEKIHUH

Pa3pabortka rioccapus
3anoyiHeHue
CpaBHUTEJbHBIX TaOIHUIL
TectupoBanue

YcTHBIM onpoc

JIMKTaHT HA WCHIOIL30BAHUE
apryMeHTOB,
OHMOIOrMYeCcKOM
TEPMUHOJIOTHH u
CHUMBOJIUKHU
NunnBunyanpHas
caMmocTosITeNbHas paborta
[IpencraBnenue
pe3yabTaTOB MPAKTUYECKUX
pabor

KonTponbHbie paboTh
3ammTa TBOPUECKUX padoT

3ammTa WHIUBUIYaTbHBIX
MPOEKTOB

Brimonnenue 3aJaHuN
IIPOMEKYTOUHON
aTTecTanumn

OK 02. Wcnonb3oBaTh
COBPEMEHHBIE  CpEICTBa
TIOMCKa, aHam3a
u UHTEpIpeTalnuu
uHdopmMaIm,

u UH(pOpMaLMOHHbIE
TEXHOJIOT U TUTst
BBITIOJTHCHHUS 3a1a4
npodeccruoHanbH ol
JesITeIbHOCTU

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-5.4, 6.1-6.3, 7.1-
7.3, 81, 82, 9193,
9.4I1-0o/c, 9.5IT-o/c, 10.1,
10.2, 10.31T-0/c, 11.111-0/c

OnenuBaeMast JUCKYCCHS
10 BOIIpOCaM JIEKLIUH
Pa3zpaboTka MeHTaIbHOM
KapThl B MMHH Ipymnnax
BoinonHenue u 3amura
nmabopaTopHBIX padboT
IIpencraBienue
pe3yJIbTaTOB MPAKTUYECKUX
pabor

IIpencraBieHne yCTHBIX
coo01eHuit ¢
Mpe3eHTaluen,
MOJITOTOBJIEHHBIX 110
MePEYHIO UCTOYHHUKOB,
PEKOMEHJOBAaHHBIX
MIpernoaBaTesneMm
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OK 04. DddextuBHO
B3aMMO/ICHCTBOBATh 7
paboTaTth B KOJUIEKTHBE U
KOMaH/Ie

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3, 5.1-5.4, 6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0o/c, 9.5IT-o/c, 10.1,
10.2, 10.3IT-0/c, 11.11T-0/c

OO0cykIeHue Mo Bonpocam
JICKIUU

IIpencraBienue
pE3yIbTaTOB MPAKTHYECKUX
pabor

3ammra TBOPUECKUX padoT
3ammuTa WHAUBUAYATbHBIX
MIPOEKTOB

OK 07. CopeiicTBOBaTh
COXPaHEHUIO
OKPYXaroIieu Cpepl,
pecypcocOepexeHuIo,
PUMEHSTh 3HAHUS
00 HM3MEHEHHMHM KJIMMATa,
MIPUHLMIBL  OEpeXIIMBOTO
MIPOU3BOICTBA,
3(h(HEKTUBHO J1eCTBOBATh
B Ype3BBIYAITHBIX
CUTYaIUsX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3, 5.1-56.4, 6.1-6.3, 7.1-
73, 81, 82, 9193,
9.4I1-0o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.11T-0/c

OO6cy>xxaeHue mo Borpocam
JEKIUU

Pazpabortka rioccapus
3anoyHeHue
CpaBHUTEJbHBIX TaOMIHUIL
TectupoBanue

YcTHBIN onpoc

JIMKTaHT Ha UCNOJb30BaHHUE
apryMeHTOB,
OHOIOrnYecKoi
TEPMUHOJIOTUH u
CHUMBOJIUKU
NunnBunyansHas
caMmocTosITeNbHas paboTta
[IpencraBienue
pe3yJIbTaTOB NPAKTUYECKUX
pabor

KonTtposnbHbie paboThl
3amuTa TBOpYECKUX padboT
3amuTa MHAUBUAYAIbHBIX
IIPOEKTOB

Brimonnenue 3aganui
IIPOMEKYTOUHON
aTTecTaluu

oK  3.2. BeimonusaTe
paboThl TO yXoay 3a
oceBaMd U TOCaJAKaMHu
CEJNTbCKOXO035Ii CTBEHHBIX

KYJIbTYP

Temsr 1.1, 2.1, 3.1 -3.3, 4.1 -

4.3, 5.1-5.3,
5.4I1-o/c, 6.1-6.4, 7.1-7.3,
8.1-8.3, 9.1-9.3,
10.1-10.3, 10.4I1-o/c,
10.5IT-o/c, 11.1,
11.2IT-0/c, 12.1IT1-0/c, 13.1-
13.2IT-0/c

OO6cy>x1eHne 1Mo BOpocam
JEKIUU

Pazpabortka rioccapus
3anoyiHeHue
CpaBHUTEIbHBIX TAOIHUIT
TectupoBanue

YcTHBIM onpoc

JINKTaHT Ha UCHOJIb30BaHUE
apryMeHTOB,
OHMOIOrMYeCcKOM
TEPMUHOJIOTHH u
CUMBOJIKHA
NunnBunyanpHas
caMoCTOsATENIbHAs paboTa
IIpencraBienue
pe3ynbTaTOB MPAKTUYECKUX
pabor

KonTtponbHbie paboThl
3ammTa TBOPUYECKUX padoT
3amuTa HWHIUBUIYaTbHBIX
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MPOEKTOB
Brinonnenue 3amanum
IIPOMEKYTOUHON
aTTecTanumn

[IK 33 [IpoBonuTh
MEpONpUITUS MO 3alluTe
pacTeHuNl OT BpEIUTENEH,
00JIe3HEH, COPHSIKOB.

Temnr 1.1, 2.1, 3.1 -3.3,4.1 -

4.3, 5.1-5.3,
5.411-0/c, 6.1-6.4,
7.1-7.3,8.1-8.3,9.1-9.3, 10.1-
10.3, 10.4I1-o/c, 10.5II-o/c,
11.1,

11.211-0/c, 12.111-0/c,
13.1-13.211-0/c

Ob6cy>x1eHne 1Mo Bonpocam
JeKIUU

Pazpabortka rioccapus
3anoyHeHue
CpaBHUTEJBHBIX TAOJIHUI
TectTupoBanue

YcTHBIN onpoc

JIMKTaHT Ha UCHOJb30BaHUE
apryMeHTOB,
OMoIOrNYecKoi
TEPMHUHOJIOT I u
CHUMBOJIMKHU
WuauBuayanbHas
caMmocTosTeNnbHas paboTta
[IpencraBnenue
pe3yJIbTaTOB IMPAKTHYECKUX
pabor

KonTtposbHble paboThl
3ammra TBOPUECKUX padoT
3amuTa HMHIUBUIYATBHBIX
MIPOEKTOB

Brimonnenue 3ananui
MIPOMEKYTOUHON
aTTecTaluu
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