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1. IACIIOPT PABOYEI IPOT'PAMMBI OBLLIEOEPA30BATEJIBHOI
JUCHUIINHDBI

1.1. ObsacTh NPpUMeEHEHHUs TPOrPAMMBI

PaGouas mporpamma paszpaboTaHa B COOTBETCTBHH C (hefepaibHbIM T'OCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM CpenHero olmiero oOpazoBaHus (YTB. MpHKa3oM MHHHUCTEPCTBA
oOpazoBanuss u Hayku P®D ot 17.05.2012r. Ne 413) u ¢enepanpHoil 00pazoBaTeIbHOMN
nmporpamMmoil cpennero oOmiero ooOpa3oBanus (yTB. MpUKa3oM MuHHCTEpPCTBA MPOCBEIICHUS
Poccuiickoit @eneparnuu ot 18.05.2023r. Ne 371), ¢ yuérom denepanpHoii paboueid mporpaMMbl
cpeaHero oduiero oopa3zoBaHUA MO AUCHUILINHE «bromorusy, mpuMepHoil pabodel mporpamMmbl
o0mieo0pa3oBaTenbHOM AUCHUIUIMHBL «buonorus» s npodeccrnoHalbHBIX 00pa30BaTEIbHBIX
opranmzanuii, pekomengoBanHoii ®I'bOY NIIO «MHCTUTYT pa3BUTUS NPO(HECCHOHATBHOTO
oOpazoBanus» (yTBepkaeHa Ha 3aceqaHuu CoBeTa IO OICHKE COAEpKAHHMS U KadecTBa
OPUMEPHBIX pabovMX MporpamMm 00IIe00pa30BaTEIHLHOTO M CONMATBHO-TYMaHUTAPHOTO ITHKIOB
cpenHero mnpodeccuoHanbHoro obpaszoBanus (mporokos oT 30.11.2022r. Nel4), omoOpena Ha
3acenanuu nenarorudeckoro copera @I'bOY AI10 «MPIIO» npoTtokonaom Ne6 ot 18.04.2025r.

PaGouass mporpamma o011e00pa3oBaTenbHON JUCHUILIUHBI SBISETCS YaCThbIO OCHOBHOM
npodeccuoHalIbHON 00pa3oBaTenbHOM nmporpamMmbl B cooTBeTcTBUM ¢ DT'OC CIIO no npodeccun
15.01.05 Ceapmuk (py4HO#i M YaCTHYHO MEXaAaHM3UPOBAHHOI CBapKH (HATJIABKH))

Pabouas mporpamMma o006111€00pa30BaTENbHON AUCHUILUIMHBI MOXET OBbITh HCIOJb30BaHa
JPYTUMH  00pa30BaTeNbHBIMU  YUPEXKIECHUSAMH MPO(ECCHOHATBHOIO M JOMOJHUTEIBHOIO
00pa3zoBaHus, peaTu3yIUMHI 00pPa30BaTEIBHYIO IPOTPAMMY CPEIHETO O0IIEro 00pa3oBaHusI.
1.2. MecTO AMCHMINVIMHBI B CTPYKType OCHOBHOH NPO()ecCHOHAJIBLHOW 00pa3oBaTeIbHOM
NPOrpamMMbl: JUCHMILIMHA BXOAUT B 00111€00pa30BaTeNbHbIN HUKIL.

1.3. llesan AUCHUIIMHBI:
Pabouas mporpamMmma opueHTHpOBaHA HA JOCTUKEHHUE CIEAYIOIINX LeJIei:
Copneprkanue mporpamMmmbl 00111e00pa3oBaTeIbHON AUCHUILTNHBI «BHOJIOT U HAlpaBIIeHO Ha
JTOCTI)KEHHE Pe3yIbTaTOB €€ N3ydeHus: B cooTBeTcTBUU ¢ TpeboBanusmu ®I'OC COO ¢ yuerom
npodeccuonansHoii HanpasieHHocTH OI'OC CIIO. Lens nzydenus aucuuminHbl «bronorus» Ha
0a30BOM ypOBHE — OBJIaJIEHUE O0YUAIOIIMMHCS 3HAHUSIMH O CTPYKTYPHO-(PyHKIIMOHAIbHOMN
OpraHu3alH KUBBIX CUCTEM PA3HOTO paHra M NpHoOpeTeHne YMEHHUI NCTIOIb30BaTh 3TH 3HAHUS
JUTSI TPAMOTHBIX JIEWCTBUN B OTHOIIEHUU OOBEKTOB KUBOM MPUPOJIBI U PELICHUS pa3TUYHbBIX
KU3HEHHBIX TPOOIeM.
JlocTrxenue neian u3ydeHus IucuuIuInHbl «buonorusy Ha 0a30BOM ypOBHE 00ecTIeuBaETCs
pELIEHUEM CIIEAYIOINX 3a1au:
® OCBOEHME 00YYaIOIIUMUCS CUCTEMBI 3HAHUN O OMOJIOTHUYECKUX TEOPUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuiIax, CIy>KalliuX OCHOBOM IS

(dbopMHpoBaHUs PEACTABICHUIN O €CTECTBEHHO-HAYUYHOU KapTHHE MHpa,

0 METO0/Iax HaAy4YHOT'O TO3HAHUsI, CTPOEHUHU, MHOT000pa3uu 1 0COOEHHOCTSIX HKUBBIX

CUCTEM Pa3HOTO YPOBHSI OPraHU3allMH, BBIJAIOLUINXCA OTKPBITUSAX U COBPEMEHHBIX

UCCIIEJOBaHUIX B OMOJIOTHY;

e (opMmupoBaHHe y 00yUaIOIIMXCs TO3HABATEIbHBIX, HHTEIICKTYaIbHbIX

¥ TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a JAHHBIX O MyTAX Pa3BUTHA

B OMOJIOTUU HAYYHBIX B3TJISZI0B, UICH U MOAXO0I0B K U3YUEHUIO KHUBBIX CHCTEM Pa3HOTO

YPOBHS OpraHU3alNH;
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® CTaHOBJICHHE Y 00ydYaromuxcs o0mel KyabTypbl, (QyHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA KUBOW TIPUPOIBI
HA OCHOBaHHUH 3HAHHM U OTBITA, MOJIYYECHHBIX [IPU U3YYEHUH OUOJIOTHY;

e (dopmupoBanue y 00y4Jaromuxcsi yMEHUH HIUTIOCTPUPOBATH 3HAUYCHUE OMOIOTUYECKIX
3HAHUH B IPAKTHUYECKON JICATEIILHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX
TEXHOJIOTHI B arpoOHOTEXHOJIOTHI;

e BoOCHUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHMS YETIOBEKOM >KHUBOM

MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOUICHHSI K HEM, COOTI0OACHUS STUYECKUX HOPM TpU
NPOBEICHUH OMOJOTHYECKUX UCCIIeIOBAHNM;

® OCO3HaHME LIEHHOCTH OMOJOTUYECKUX 3HAHUMN JJIS1 TOBBIIICHHS YPOBHS SKOJIOTHUECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUSI HAYYHOTO MUPOBO33PECHHUS,;

® [pUMEHEHHE NPUOOPETEHHBIX 3HAHUN U YMEHUM B IOBCEAHEBHON KU3HU
JUISL OLICHKU TIOCTIEICTBUI CBOEH JIEATENbHOCTH 110 OTHOILIEHHUIO K OKpYKaloLIel cpene,
COOCTBEHHOMY 3/I0POBBIO, 000CHOBAaHHUE U COOIIIO/IEHUE Mep MPOPUIAKTUKY 3a00JIeBaHUM.
Jlia pemieHus 3a1a4 M JIOCTHXKEHUS 1ieJIel U3y4YeHHs] JUCLUIUIMHBI B CUCTEME CPEIHETO

npodeccuonansHoro oOpa3oBaHus, B MPUMEPHOI pabouell mporpamMme BbIIEICHO OCHOBHOE H
pohecCuOHATbHO OPUEHTUPOBAHHOE cojepkKaHue. B OCHOBHOE coiepixaHUe BKIIOYEHBI BCE CO-
JepKaTellbHbIe JIMHUU, KOTOPbIE MpeIIaraloTcs Uisi 00s3aTeIbHOro u3ydeHus deaepanbHoi 00-
pa3oBaTeNbHON MPOrpaMMOi CpeHero o0Iero oopasoBanus nmo buonoruu (6a30BbI YpPOBEHB).
[Tpu pazpabotke pabodeil mporpaMMbl AUCHUILTHHBI, IPENOJABATENb BIIPaBe U3MEHUTDH MOCIEN0-
BaTEJIbHOCTh M3y4EHUS U 00BEM 4YacoB, OTBOJMMBIM Ha M3y4YE€HHUE TEM OCHOBHOI'O COJEpXaHUS
JUTSL YCTAHOBIIEHUSI MEXKIPEAMETHBIX CBSI3€i C IPYTrUMH JUCHUIUIMHAMU 0011e00pa30oBaTeIbHOTO
u obmenpodeccuonanbuoro 1ukioB yueoHoro miana OIl CIIO. IlpenoxaBaTtens BOpaBe 3ame-
HUTH J1a0OpaTOPHBIE U MPAKTUYECKUE 3aHATUS OCHOBHOTO COJIEP:KaHUs Ha aHAJIOTUYHbIE IO TeMa-
TUKE, YUUTbIBasl UMeroleecs: B 00pa3oBaTeabHON opranuzanuu odopynoBanue. OCHOBHOE cOfep-
JKaHUe MPUMEPHOI pabodeil mporpaMMbl TUCIUIUIMHEI, 00pa3oBaTellbHAsS OPraHU3AIHs CaMOCTO-
ATEIbHO pacIIUpsieT TEMATUKON MPpo(dhecCHOHaNbHOM HANpaBIEHHOCTH (MpodeccroHaIbHO OPUEH-
TUPOBAHHBIM  COJEpP>)KaHUEM WM COJEpKAaHUEM TMPUKIATHOTO MOIYJsA), HEeoOXO0AUMOI
s nanpHewero yenemrHoro ocBoerus: OII CITO. TlpenogaBarens MOXKET BBIOpaTh COACpIKAHNE
HPUKIIAJHOTO MOAYJIS U3 MPEII0KEHHBIX BApUAHTOB, B COOTBETCTBUU C OCOOEHHOCTSIMHU cep e-
ATEIBHOCTU OyAYIIMX CIENHMAIUCTOB WM pa3padoTaTh €ro caMoCTOATEIbHO, HHTETPUPYS COllep-
KaHWe aucUUIUMHBL «buonorus» ¢ coaepxkaHueMm o00menpodecCHOHANBHBIX JTUCIUILTUH
u nipodeccuonanbHbIx Moayne OIl CITIO c nenpto popmupoBanust mpoecCHOHATBEHBIX KOMIIE-
TEHIUI
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3K3. KOHTPOSbHbII

1.4. Ilnanupyemple pe3yJbTaThl 0CBOCHUS 001Ie00pa3oBaTeIbHONH AUcHUIINHBI B c00TBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Konx u HaumenoBanue
bopMHupyeMbIX
KOMIIETEHIIN I

HJ'IaHI/IpyeMBIe PE3YIBTATEI OCBOCHUSA TUCHUIIIMHBL

O0mme

JucuunnuHapHbie
(npeametnsie pe3ynbrathl B coorBercTBUN ¢ DI'OC COO)

OK 01. BeiOupats
CIOCOOBI pelIeHUs
3aa4
npodeccnoHanbHOM
JEATSLHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JIM9HOCTHBIE PE3yJabTaThl JIOJDKHBI OTPaKaTh B YAaCTH:
TPYJIOBOT'O BOCITUTAHMUS:

- TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MacTEepPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTh K aKTUBHOM JI€ITEIbHOCTH TEXHOJOIMYECKOM
U COLMaTIbHOW HAMpaBIEHHOCTH, CIIOCOOHOCTH UHUITMHPO-
BaTh, IJIAHHUPOBATh U CAMOCTOSITEIIGHO BBITIONHSATH TaKYIO
JIEATEIIbHOCTD;

- HHTEpeC K pa3IMuHbIM chepam npopeccuoHaNbHOMN JIes-
TENBLHOCTH.

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnaneHne yHHUBEpPCATbHBIMU YUEOHBIMU TO3HABATEINb-
HEBEIMH JTEUCTBUSIMU:

a) 0a30BbIC JJOTUUYECKHE ICHCTBUS:

- CaMOCTOATEIbHO (HOPMYJIMPOBATh M AKTYAIH3HPOBATH
po0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMIECCTBECHHBIA MPHU3HAK WA OCHOBAHUS
JUISL CpaBHEHMSI, KJIacCU(UKAUKA U 0000IIeHUS;

- OIIPEJICNISATh eI IeATEIIbHOCTH, 3a/1aBaTh TapaMeTPhI

Y KPUTEPUU UX JOCTUKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTPUBAEMBIX SBICHHUSIX;

- BHOCUTh KOPPEKTUBHI B JIESITEILHOCTh, OLICHUBATH COOT-
BETCTBHUE PE3YyJIbTATOB IEISIM, OLEHUBATh PUCKHU TMOCIE-
CTBUH OCATEIHHOCTHU,

ITP6 1. ChopMHpOBAaHHOCTh 3HAHWUKW O MECT€ M POJIM OHOJIOTHUHU
B CHCTE€ME HAY4YHOTO 3HAHUS; PYHKIIMOHATBHONW IPAMOTHOCTH YeJ0-
BEKa JUIsl PEIIEHUS KU3HEHHBIX IPOOJIeM.

IIP6 2. ChopMupOBaHHOCTH YMEHHUS PACKPBIBATh COJEp:KaHUE OC-
HOBOIIOJIAraloluX OMOJIOIMYECKUX TEPMHUHOB U TOHATUMN: KU3HB,
KJIETKa, TKaHb, OpPraH, OPraHW3M, BHUJ, MOMNYJALMS, SKOCHCTEMA,
O6morieHo3, onocdepa; metaboau3m (0OMEH BEIIECTB

U TpEeBpALleHNe HEPTrum), TOMEOCTa3 (CaMOperysius), OMOCHUHTE3
Oenka, CTpYKTypHasi OpraHu3alus *XHUBBIX CHCTEM, TUCKPETHOCTH,
CaMOPETyJISILIUsA, CaMOBOCIIPOU3BENCHHE (PENpOAYKIHs), Haciea-
CTBEHHOCTb, U3BMEHUYMBOCTb, SHEPTrO3aBUCUMOCTb, POCT U PA3BUTHE,
YpOBHEBasi OpraHU3alMsl.

[1P6 3. CpopmMHpoBaHHOCTH YMEHHUS PAaCKpbIBAaTh COJEP’KAHUE OC-
HOBOIIOJIAralONIMX OMOJIOTHYECKUX TEOPUH M TUIOTE3: KIECTOYHOM,
XPOMOCOMHOM, MYTAalIMOHHOM, 3BOJIIOIIMOHHOM, MPOUCXOXKICHUS
YKU3HU U Y€JIOBEKa.

[1P6 4. ChopMUpOBaHHOCTh YMEHHSI PacKpbIBaTh OCHOBOIIOJIATalO-
mue Ouonornyeckne 3akoHbl U 3akoHoMepHoctu (I. Mennens, T.
Moprana, H.N. Basuinosa, 2. I'exkenns,
®. Mronnepa, K. bapa), rpanuipl MX NpUMEHUMOCTH K >KMBBIM CH-
cTeMaMm.

IIP6 5. IlpuoOpereHue oOmMbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHU: HAOIIOIEHUS

U OINMCAHUS JKUBBIX CHUCTEM, IPOLECCOB U SIBICHUI; OpraHU3allK U
MPOBEICHUS] OMOJIOTMYECKOr0 IKCIIEPUMEHTA, BBIIBH)KEHHUS THUIIOTE3,
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0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIbCKOM

Y TIPOEKTHOM JIeATEIIPHOCTH, HaBBIKAMHU Pa3pelIeHUs Mpo-
onemM;

- BBISIBIISITH TIPUYUHHO-CIIC/ICTBEHHBIC CBS3H

Y aKTYaJIM3UPOBATH 3a/1a4y, BBIJIBUTATh THIIOTE3Y

€¢ peNICHUs, HAXOIWTh apTyMEHTHI JUIS JOKa3aTelbCTBa
CBOMX YTBEpXJICHUH, 3a/laBaTh MapaMeTpbl U KPUTECPHU
pelIeHus;

- aHAJIM3MPOBATh IOJIYUCHHBIC B XOJIC PCIICHUS 3aJlauu
pe3yNIbTaThl, KPUTHUECKH OIICHUBATH WX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBHSIX;
pa3pabarhiBaTh TUIAH PEIICHUS MPOOJIEMBI C yU4ETOM aHa-
TU3a UMEIOIIUXCSI MaTepUANbHBIX U HEMaTepHAIbHBIX pe-
CYpCOB;

-- YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

Y IPAKTHYECKYIO 00JTaCTH KHU3HEACSITSITLHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
o0yacTei;

- BBJIBUTaTh HOBBIE WJEH, MpenjaraTb OpPUTHHAIbHBIE
MTOJIXOJTBI M PEIICHUS

BBISIBIICHUS 3aBUCHIMOCTH MEXIY UCCIIEAYEMBbIMU BEIUYMHAMU, 00B-
SICHEHUS MOJTyYEHHBIX pe3ysbTaToB
1 (HOPMYIHPOBAHUS BBIBOJIOB C HCIIOJIB30BAHMEM HAYYHBIX IOHS-
THUM, TEOPUI U 3aKOHOB.

I1P6 6. ChopMHUpOBaHHOCTH YMEHUS BBIACIATH CYIIECTBEHHBIE MPH-
3HAaKM BUPYCOB, KJIETOK IIPOKAPUOT M IYKApUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJOB, OHMOTEOIEHO30B M JKOCH-
CTeM; OCOOEHHOCTH NpOLIECCOB OOMEHa BEILECTB U IMPEBpAICHUs
SHEpPIruU B KJIETKE, OTOCHHTE3A, IIIACTUIECKOTO U YHEPTETHUECKO-
ro oOMeHa, XeMOCHHTEe3a, MUTO3a, Mei03a, OIIOA0TBOPEHNUS, Pa3BU-
TUS U Pa3MHOKEHHS, HHINBHUIYaJIbHOTO Pa3BUTHs OpraHu3Ma (OH-
TOoreHesa), OOphObI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpa, BH-
N000pa3oBaHusi, IPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpene oOuTa-
HUSI, BIMSHUS KOMIIOHEHTOB 3KOCHUCTEM, AHTPOMNOTICHHBIX H3MEHe-
HUH

B 9KOCHCTEMaX CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpAILlEHUE SJHEPTUU B Orocdepe.

I1P6 7. ChpopMHPOBAHHOCTh YMEHUSI MPUMEHATh MOJY4YECHHBIE 3Ha-
HUSL 11 OOBSICHEHUS] OMOJIOTUYECKUX TPOIIECCOB W SIBICHHM, IS
MPUHATHUS IPAKTHUECKUX PELICHUH B ITOBCEAHEBHOM KU3HU

¢ uenbto obecredeHust 0€30MaCHOCTH CBOETO 3/I0pPOBbS U 370POBbS
OKPY’KaIOIIMX JII0JIeH, COOII0AeHNUs 3I0pOBOr0 00pa3a KU3HU, HOPM
IPAMOTHOI'O IOBEJEHUS B OKPYKAOLIEH NPUPOJHON Cpele; MOHU-
MaHHe HEOOXOJUMOCTH HUCIOJIb30BaHUS JTOCTH)KEHUN COBPEMEHHON
OMOJIOTHH W OMOTEXHOJIOTHI MJIsi PAIlMOHATBLHOTO MPUPOIOIIONIH30-
BaHUSI.

[TP6 8. ChopmMupoBaHHOCTh YMEHHsI peliaTh OMOJOTUYECKHUE 3aja-
YH, COCTABJIATh TEHOTUITMUECKUE CXEMBI CKPEIIIMBAHUS

JUId pa3HbIX TUIOB HAcJeIOBaHMs NPU3HAKOB y OPraHU3MOB, CO-




MuHucTepcTBO 06pasoBanus Tynbckon obnactu
FocynapcTBeHHOe NpodheccuoHanbHoe o6pazoBaTenbHOe yupexaeHue
Tynbckoi obnactu «[JOHCKOI NONUTEXHUYECKUA KOMNemK»

HavmeHoBaHue fokymeHTa: Paboyas nporpamMma 061Leobpa3oBaTenbHOi aucumnnnHbl Bruonorust

YcnosHoe obosHauerme: PMOO.13 15.01.05

Pedakyus Ne 1 Nuer 8 n3 28

N3meHeHue No__

3K3. KOHTPOSbHbII

CTaBJIATh CXEMbI IIEPEHOCA BELLECTB M HEPTUU B IKOCUCTEMAX (Lie-
Y TUTaHUS, TUILIEBBIE CETH).

ITP6 9. CdhopMHUPOBAaHHOCTh YMEHHH KPUTHYECKH OIICHHBATH WH-
(dopmanmo OHOJIOTUYECKOr0 COJEpIKAHUsS, BKIIOYAIONIYIO ICEBIO-
Hay4yHble 3HAHMS U3 PA3JIMYHBIX UCTOYHUKOB (CpPEACTBA MacCOBOM
UHPOpPMALIUK, HAy4YHO-TIIONYJISIpHbIE MaTepuaibl); HHTEPIPETUPO-
BaTh ATHMYECKHE aCTeKThl COBPEMEHHBIX HUCCIIECIOBAHUI B OMOJIOTHH,
MeUIHe, OMOTEXHOJIOTUHU; PAacCMAaTPUBATh TJI00aIbHbIE HKOJIOTH-
YecKHe MpodJieMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIECHHIO K
HUM COOCTBEHHYIO IMO3ULUIO.

I[MP6 10. CdopmMupoBaHHOCTH YMEHHH CO3/1aBaTh COOCTBCHHBIC
NUCbMEHHBIE U YCTHBIE COOOILIEHHs HAa OCHOBE OHOJOrMYECKON
nH(pOpPMAIMY U3 HECKOJIILKUX WCTOYHHKOB, TPAMOTHO HCIIOIB30BATh
NOHSATHIHBIN annapaTt GMOJI0TUU

OK 02.
Ucnonb3oBars
COBPEMEHHBIE
CpelcTBa MOUCKa,
aHanu3a u
WHTEpIpeTauu
nH(popMaluu u
nH(OpMaIIMOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJIHEHUS 33124
npo¢eCcCuOHATBHON
NEeSATEIbHOCTH

JIM4HOCTHBIE pE3yJabTaThl JIOJKHBI OTpa)kaTh B YaCTH:
LIEHHOCTH HAay4YHOTO MTO3HAHUS:

-c(pOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHOU
MPAKTUKH, OCHOBAaHHOIO Ha JHUalore KyilbTyp, CIOCO0-
CTBYIOILIETO OCO3HAHHUIO CBOETO MecTa
B MOJIUKYJIbTYPHOM MUDE.

MeranpeameTHbIe pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnazieHue YHUBEPCATHHBIMH YYEOHBIMH TI03HABATEIIb-
HBIMH JICHCTBUSMU:

B) paboTa ¢ uHpopmaIuei:

- BJI1aaACThb HaBbIKaMH MOJIYYCHHUA I/IH(i)OpMaI_II/II/I
U3 HCTOYHHMKOB PA3HBIX THIIOB, CaMOCTOATCIBHO OCY-
MECCTBIIATH ITOUCK, aHaJIu3s, CUCTEMATHU3allUIO

YW UHTEpPIpEeTalni0 HHPOPMAIMN Pa3IWYHbIX BHAOB U

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CUCTEME€ HAay4yHOTro 3HaHMs; (YHKIIMOHAIBLHONW IPaMOTHOCTHU Yello-
BEKa JUIsl peIIeHUs dKU3HEHHBIX TPoOJIeM.

I1P6 7. ChpopMHpPOBAHHOCTh YMEHUS MPUMEHATh MOJIYYECHHBIE 3Ha-
HUS JUIsl OOBSICHEHHsS] OMOJIOTMYECKUX IMPOLIECCOB U SBIEHUM, s
MPUHATHUS MIPAKTHUECKUX PELICHUH B MOBCEIHEBHON )XKU3HU

¢ uenbto obecriedeHust 0€30MaCHOCTH CBOETO 3/I0pPOBbS U 370POBbS
OKPY’KaIOIIMX JII0JIeH, COOII0eHNUs 3J0pOBOr0 00pa3a KU3HU, HOPM
IPAMOTHOI'O IOBEJEHUS B OKPYKAOLIEH NPUPOJHON Cpene; MOHU-
MaHHe HEOOXOJMMOCTH MCIOJIb30BaHUS JTOCTH)KEHUH COBPEMEHHON
OMOJIOTHH W OMOTEXHOJIOTHH NIJIsi PAIIMOHATLHOTO TPUPOIOIIONIH30-
BaHUS.

I[TP6 10. CdopmupoBaHHOCT, YMEHUW CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE OHOJOTHYECKOU
nH(pOpMallMU U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HMCIOJIb30BATh
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(dhopM mpeIcTaBICHHUS,

- OIICHUBATh JJOCTOBEPHOCTb, JJETUTUMHOCTh HH(OpMAIIUH,
€C COOTBCTCTBHUC IIPpaBOBBIM W MOPAJIBbHO-3TUYCCKUM
HOpMaM

MOHATUIHBIN anmnapat OMOJIOTHH

OK 04. DddexruBHO
B3aUMOICHCTBOBATh
u paborath

B KOJUICKTHBE

Y KOMaH/Ie

JIM9HOCTHBIE PE3yJabTaThl JIOJDKHBI OTPaKaTh B YAaCTH:
LIEHHOCTH HAYYHOTO I[IO3HAHHUA: OCO3HAHUE IEHHOCTU
HAyYHOW JIEATEIHHOCTH, TOTOBHOCTh OCYIIECTBIISITH TPO-
EKTHYIO M HCCIIEIOBATEeNbCKYIO ACSTeNbHOCTh WHIUBUIY-
QJIBHO U B TPYIITIE.

MeTtanpeameTHble pe3yinbTaThl IOJKHBI OTPaXKaTh:
OBianeHne yHUBEPCATHHBIMU KOMMYHUKATHBHBIMH JICH-
CTBHSIMH

0) COBMECTHasI IeATEIbHOCTb:

- IOHUMATh U UCIMOJIL30BaTh MPEUMYIIIECTBA KOMaHHOMN

Y UHJIUBUIYaJIbHOU pabOTHI;

- IPUHUMATh IIeJId COBMECTHOM JESITeTbHOCTH, OPTaHU30-
BBIBATh M KOOPJIMHUPOBATH JACHCTBHS

M0 €€ JOCTIKEHHUIO: COCTaBJIATh IUIaH JIEHCTBUH, pacmpe-
JENATh POJIM C y4EeTOM MHEHHH YJaCTHHKOB OOCYXKIATh
pe3yNbTaThl COBMECTHON PabOTHI

IIP6 5. IlpmoOpereHue oOmbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TO3HAHUS, MCHOJB3YEMBIX B OHONOTMU: HAOIIOACHUS U
ONMCAaHHUS KUBBIX CUCTEM, IIPOLIECCOB M SIBICHUN; OpraHU3alud U
POBEJCHHS OUOIOTMYECKOTO YKCIIEPUMEHTA, BBIIBUKEHHS TUIIOTE3,
BBISIBJICHUSI 3aBUCUMOCTH MEKY UCCIIEyEMbIMH BEITUYUHAMHU, 00b-
SICHEHUS TIOJIyY€HHBIX PE3yJbTaTOB

u (QOpMYIMpPOBaHUS BBIBOJOB C HCIOJIb30BAHUEM HAyUYHBIX IOHS-
TUW, TCOPUN U 3aKOHOB

OK 07. CopgeiictBo-
BaTh COXPAHEHUIO
OKpY>Karolllel Cpenibl,
pecypcocOepexreHuIo,
IMPHUMCHATH 3HAHUA
00 W3MEHEHUU KIHU-
Mara, TPHUHIMIBI Oe-
PEXKIUBOTO  TIPOU3-
BOJCTBA, d(dexTus-

JImaHOCTHEIE PE3YIbTATBl AOJDKHBI OTpaXaTb B YacCTH:
HKOJIOTUYECKOT0 BOCHHUTAHUS: - C(HOPMUPOBAHHOCTH IKO-
JIOTUYECKOMN KYJbTYpPbI, TOHUMAHUEC BJIUAHHUA COLHUATIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHOM

U COLMaJIbHOU Cpelbl, 0OCO3HAHUE II100AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIIeMm;

- IJIAHUPOBAHUE U OCYIIECTBICHHUE JCHCTBHII B OKpYyXkKa-
IOLIEH Cpelle Ha OCHOBE 3HAHUSA LieJIEd YCTOMYMBOIO pas-
BHUTHSI YEJIOBEYECTBA,;

[IP6 5. IlpmoOpeTeHue ompITa TPUMEHEHUS OCHOBHBIX METOOB
Hay4YHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS

Y OTHCAHUS KMBBIX CHUCTEM, MPOIIECCOB U SIBJIICHUI; OpTraHU3aIluu U
MPOBEICHUS] OMOJOTUYECKOT0 HKCIIEPUMEHTA, BBIIBI)KEHUS THITOTES,
BBISIBIICHUSI 3aBUCUMOCTH My MUCCIIETYEMbIMU BEIMUYUHAMH, 00B-
SICHEHUS TTOJIYYEHHBIX PE3yIbTaTOB

u (QOpMYIMPOBaHUS BBIBOJOB C HCIOJIH30BAHHMEM HAYUYHBIX TOHS-
TUW, TCOPUN U 3aKOHOB.

ITP6 6. ChopmMupoBaHHOCTH YMEHHS BBIJEIATH CYNIECTBEHHBIE MTPH-




MuHucTepcTBO 06pasoBanus Tynbckon obnactu
FocynapcTBeHHOe NpodheccuoHanbHoe o6pazoBaTenbHOe yupexaeHue
Tynbckoi obnactu «[JOHCKOI NONUTEXHUYECKUA KOMNemK»

HanmeHoBaHue aokymeHTa: Pabouas nporpamMma obLeobpasoBaTenbHoi aucLynnuHbl Bronorus
YcnosHoe obosHauerme: PMOO.13 15.01.05

Peoakuyus Ne 1 Tiuct 10 us 28

N3meHeHue No__

3K3. KOHTPOSbHbII

HO JIeHCTBOBATh
B UpE3BbIYAHBIX
CUTYalHUsIX

- AKTUBHOE HENpUATHE JACUCTBUM, INPUHOCAIIUX BpeL
OKpY>Kalolleu cpere;

- YMEHHE MPOTHO3UPOBATh HEOJIArONpPUSATHBIE IKOJIOTHYE-
CKHE IOCJIEJICTBUS MPEANPUHUMAEMBIX JIEUCTBUH, MPEAOT-
BpallaTh UX;

- pacHIMpEeHHE ONbITa JACSATEIbHOCTH HKOJIOTHYECKOMN
HaIpPaBJIEHHOCTH.

MeranpeameTHble pe3yiabTaThl JOJKHBI OTPAXKaTh:
OBnazneHue yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH JEH-
CTBUSIMH:

0) COBMECTHasI IeATEIbHOCTb:

- TIOHMMAaTb U HCIIOJIb30BATh NPEUMYLIECTBA KOMaHIHON
Y UHJIUBUIYAJIbHOU pabOTHI;

- IPUHUMATh LIEJIN COBMECTHOMN AEATEIbHOCTH, OPTaHU30-
BBIBATH u KOOPJMHUPOBATh nercTBUs
110 €€ JOCTHKEHUIO: COCTaBJIATh IUIaH JIEHMCTBUH, pacmlpe-
JeNATh POJIM C Y4E€TOM MHEHHM yYaCTHHKOB OOCYXJaTh
pe3yabTaThl COBMECTHON pabOThI

3HAaKH BHPYCOB, KJIETOK MPOKAPHOT M 3YKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB, OHOI€OLIEHO30B M 3KOCHU-
CTeM; OCOOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB W IPEBPAICHUS
SHEPTUU B KJIETKe, (POTOCHHTE3a, MIACTUYECKOTO U SHEPTreTHIECKO-
ro oOMeHa, XeMOCHHTE3a, MUT03a, Mei03a, OIUIOI0TBOPEHUS, Pa3BH-
TUS ¥ Pa3MHOXKEHUS, MHIUBUIYaTbHOTO PAa3BUTHUS OpraHu3Ma (OH-
TOreHes3a), 00pbObI

3a CyLIECTBOBAaHME, €CTECTBEHHOT0 0TOOpa, BUI000PAa30BaHUS, TIPU-
CIOCOOJIGHHOCTH OPTaHMU3MOB K Cpefe OOMTaHUSs, BIMSHHUS KOMIIO-
HEHTOB 9KOCHUCTEM, AHTPOTIOTCHHBIX M3MEHEHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KPYrOBOpOTa BEILIECTB M MpeBpallleHle IHepruu B buocdepe.

[1P6 7. ChopmMupoBaHHOCTh YMEHUSI MPUMEHSTH MOJIyYEHHBIE 3HA-
HUS 1151 OOBSICHEHUs] OMOJIOTMYECKUX TMPOLIECCOB M SIBICHHM, IS
MPUHATUS TPAKTUYECKUX PEIICHHH B IOBCETHEBHOW IKH3HU
C 1enbl0 o0ecrieyeHust 0€30MacHOCTH CBOETO 3/I0POBbSI M 310POBbS
OKPY’KaIOIIUX JIF0JIeH, COOIIOICHHS 3/I0pPOBOTO 00pa3a >KU3HU, HOPM
I'PaMOTHOTO TIOBEJICHUS B OKpY’Karolled MPUPOAHOMN cpene; MOHU-
MaHHe HEOOXOJMMOCTH HCIOJIB30BAHUS TOCTH)KEHUH COBPEMEHHOU
O6uosoruu U OMOTEXHOJIOTUH JUISl PALMOHAIBHOTO MPUPOJONOIIB30-
BaHU

1.5. Kosin4ecTBO 4acoB HAa 0CBOEHME NPOIPAMMBbI AMCHMILINHBI:

O0BEM yueOHOI Harpy3KH CTy/IeHTa /2 4aca, B TOM YHUCIIE:
Harpyska BO B3aUMOJEWCTBUU C MperoiaBaTesieM - 72 yaca,
B TOM YHUCIJIE:

- TeopeThyecKHe 3aHsATus - 44 yacos,

- TIpaKTUYeCKHe 3aHATUA - 28 Jaca.
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2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0beM 001e00pa3oBaTeIbHOM JMCUMIIJIMHBI M BUABI Y4e0HOI padoThl

Buj yueOHoit padoThI O0bem B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72
OcHoBHoOE conepxaHue 72

BT. 4.

TEOpETUIEeCKOe 00ydeHne 48

MIPaKTUYECKHUE 3aHATUS 24
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COACP/KAHNE 12
IIpoMeskyTOUHasI aTTECTALUS — 3a4YeT € OLEHKOM 2
UTOTrO 72
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2. TeMaTH4YeCKHH IJIaH U coaecpiKaHue OﬁmCOGPaSOBaTeﬂbHOﬁ JUCHUILIMHbI « BHOJOrus»

buonorunuecku Bax-
HBIC XUMHNYCCKHE CO-
CIAUHCHUA

benku. CoctaB u crpoeHue 6eIKoB. AMUHOKUCIOTH — MOHOMEpHI OenkoB. HezameHnmble U
3aMEHUMbIE AMUHOKHUCIIOTBI. YPOBHU CTPYKTYphI O€IKOBOI MOJEKynbl. XUMUYECKHE CBOIi-
crBa OenkoB. buonornueckue ¢pynkunn 6enxkoB. @epMeHTH — OMOJIOTHYECKHUE KaTalIu3aTo-
pel. Ctpoenue pepmenta. Kobepmentrsl. Butamunbl. OTimuns pepMEeHTOB OT HEOpraHuye-

dDopmHpyeMble
HaunmeHnoBanmue pas- Copepxxanue yuyeOHOro Mmarepuasia (0CHOBHOe U NPogecCHOHAJILHO OPHMEHTHPOBAH- O0bem
JeJIOB U TeM Hoe)’, JIa0OopaTopHbIe U NPAKTHYECKUE 3aHATHS, NIPUKJIAIHON MOAY.Ib (IPH HATMYHUHN) | 4YaCOB KOMITeTerim
1 2 3 4
OcCHOBHOe co/Iep:KaHue
Pa3nes 1. Buonorus kak Hayka. ZKuBble cucTeMbl M HX OPraHH3alUs 2
Tema 1.1. Copep:xanue yueOHOro MaTepuana 2
buonorus buonorust — Hayka o xuBoi npupoae. CBsizu OMOJIOrHH ¢ 00IECTBEHHBIMU, TEXHUYECKUMU U
B cucTeMe Hayk. O0- | mpyrumu eCTeCTBEHHBIMH Haykamu. Posib OHOJ0rHU B OPMUPOBAHUKM COBPEMEHHOM Hayd- OK-02
ast XapakTEpUCTUKa | HOM KapTuHbI Mupa. Cuctema OMOJIOrMYECKMX HAayK. MeTozbl MO3HAHUS >KMBOW MPUPOIBI.
KU3HU JKusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTInYue )KUBBIX CUCTEM
0T HeopraHudeckoi npuposbl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpaszue. YpOBHU OpraHu-
3a1ui OMOCUCTEM.
Pa3nen 2 Xumuyeckuii COCTaB M CTPOEHUE KJIETKH 6
Tema 2.1. Conepxanue yueOHOro MaTepuasa 1
XVMMUYECKUH COCTaB | XUMHUYECKUN COCTAB KJICTKH. XHMHYECKUE DJIEMEHTBI: MaKpOAJIEMEHTBI, MUKPOIJIECMEHTEHI.
KieTku. Bona Bona u munepanbsHble BemecTBa. @yHKIMM BOJIbI U MUHEpAIbHBIX BelIeCTB B KieTke. [loa-
U MUHEDAJbHBIE Be- | Iep)KaHUE OCMOTHYECKOT0 OajaHca
mecTBa [IpakTrueckoe 3aHsTHE 1
Ne 1 «buonoruueckas posib MUHEPAJIbHBIX BEIIECTB B O0ECIIEUEHUH KU3HEAEATEILHOCTH Op-
TaHU3MOB, MPOSIBIICHUS AUcOATaHCa MUHEPATHHBIX JIEMEHTOB)
Tema 2.2. Coneprxanne y4eOHOT0 MaTepurasa 1

OK-01, OK-02, OK-
04
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CKHX KaTaJau3aTopoB. YTJeBOJbl. buonmorndeckue ¢yHKuu yriaeBonoB. Jlumuasl. ['uapo-
¢unbHO-THIPOdOOHBIE cBOMicTBAa. bronornyeckue ¢yHkuuu aunuaoB. CpaBHEHUE YIIIEBO-
7I0B, OEITKOB W JIMIHJOB KaKk MCTOYHHMKOB sHepruu. Hyknennossie kuciotsl: JJHK n PHK.
Hyxneotuasl — MoHOMEpBI HYKJIEMHOBBIX KucaoT. Ctpoenue u pynkuuu JJHK. Ctpoenune u
¢ynkunun PHK. AT®: crpoenne u GyHKIUU

JlaGopatopHble 3aHATHS

Ne 1 «M3ydenune KaTaIuTHYECKOW aKTHBHOCTH (PEPMEHTOB (Ha MpUMEpEe aMUiIa3bl UM KaTa-
JIa3b1)»

Tema 2.3.
CrpyKkTypHO-
(GyHKIIMOHATIbHAS Op-
raHu3anus KIeToK

Coneprxkanne y4eOHOro Marepuana

[{uTonorus — Hayka o kierke. Kiierounast Teopust — npuMep B3auMOJCHCTBUS uel u pakToB
B Hay4YHOM NO3HaHUMU. MeTo/bl U3ydeHHs KIETKU. THUMbl KIETOK: 3yKapuOTHYEeCKask U Mpo-
kaprotnueckasi. OcoOEHHOCTH CTPOEHUs MpoKapuoTHUecKoi kieTku. KierouHas creHka
Oaktepuil. CTpoeHHe 3yKapuoTHYecKol KiIeTKU. OCHOBHbBIE OTJINYMS PACTUTEIbHOM, KUBOT-
HOM U rpuOHOM Ki1eTku. IloBepXHOCTHBIE CTPYKTYpHI KiIeToK. [lnazmMaTndeckas memOpana, ee
cBoiicTBa U pynkuuu. Luromnnazma u ee opranouasl. On1HOMEMOpaHHBIE OPTraHOU I KIETKH.
IlonyaBTOHOMHBIE OpraHouzbl KieTKH. I[IponcxokaeHne MUTOXOHIAPUM M IUIacTHA. Bunuel
wiactul. HememOpanuble opranousl KieTkd. OyHKIMKA OpraHOUJ0B KJIETKH. BitoueHwus.
Crpoenue siapa. Xpomocomsl. TpaHCIIOPT BEIIECTB B KIETKE

JlaGopaTopHbIe 3aHITHS

Ne 2 «M3yyeHue cTpoeHUs KJIETOK pacTE€HHi, >KUBOTHBIX M OAKTEpHil M0J MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U X OMHCAHUE»

Pasznen 3. )I(I/I3He)leﬂTe.]IbHOCTb KJIETKHU

Tema 3.1.
OOMeH BellecTB
U TIpEBpAICHHUE dHEP-
J§701
B KJIETKE

Conepikanuie yaeOHOro MaTepuana

OOMeH BemiecTB, WM MeTa0oIM3M. PoJIh 3aKOHOB COXpaHEHHS BENIECTBA U YHEPTUU B MTOHHU-
MaHuM MeTaboau3ma. Turnbl oOMeHa BeriecTB: aBTOTpOo(HbIM U rereporpodHsid. Ponb dep-
MEHTOB B OOMEHE BEIIECTB ¥ IMpEBpalleHNH dHepruu B kieTke. PorocuHTe3. CBeToBas U
TeMHOBas ¢a3bl GorocuHTe3a. Peakuuu ¢ortocunresa. DPpdekTuBHOCTh PpoTOCHHTE3A. 3HA-
yeHue (GOTOCHHTE3a JJIs )KU3HU Ha 3emiie. BiausHue ycnmoBuid cpenbl Ha (OTOCHHTE3 U CIO-
cOOBI TOBBIIIEHHSI €70 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUNA. XeMOCHHTE3. XEeMOCHHTE-

OK-01, OK-02, OK-
04
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3upyrone OakTepuu. 3HaYeHWE XEMOCHHTEe3a Ul JKU3HU Ha 3emiie. DHepreTudeckuil 0o-
MeH B KieTke. Pacuieniienne BemecTs, BhIJCICHNE U aKKyMYJIHUPOBAHUE YHEPTUH B KIETKE.
I'mukonu3. DG PEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

Tema 3.2.
buocunres Oenxa

Copep:xanue yueOHOro MaTepuana

Peakiun matpuunoro cunrtesa. ['enernueckas nadopmanusa u JIHK. Peanuzanus renernde-
cKkoil mH(popMauK B KIeTKe. | eHeTHYeCcKuid KOl U ero cBoicTBa. TpaHCKpHIIIIUS — MaTpUd-
ubiit cuate3 PHK. Tpancnsanus — OuocunTes Oenka. Itansl TpaHcasanuu. KonupoBanue amu-
HOKHCIOT. Posib prbocom B GnocuHTE3e Oenka

HpaKTI/I‘leCKOC 3aHATHUC

Ne 2 «Pemrenue 3a7a4 Ha onpeieJICHUE M10CJI€J0BATEIbHOCTH HYKJIEOTHI0B»

ot 6ecmosnoro. Meiio3. Cranuu meitosa. [Ipomeccsl, mpoucxoasiye Ha cTaausax merosa. [1o-
BeJleHHe XpomocoM B meio3e. Kpoccunrosep. buosornueckuii cMbICH M 3HaY€HUE Meno3a.

Tema 3.3. Conepxanue yueOHOro MaTepuasa
Bupycst Hexknerounsie ¢popMmbl xku3Hu — Bupychl. Mctopust otkpeitus Bupycos (/1. U. MBanoBCKuit).
OcoOeHHOCTH CTPOCHMS U JKU3HEHHOTO 1MKJa BUpycoB. baktepuodaru. bonesnu pactenui,
KUBOTHBIX M YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nmmyHnonedpunura yenosexa (BY)
— Bo30ymutens CITM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM
Pa3nes 4. PazmHokeHHe M HHAUBHIYAIbHOE Pa3BUTHE OPTAaHU3MOB
Tema 4.1. Coneprxkanne y4eOHOro MaTtepuasia
JKu3HEeHHBI UK Knerounsnii ki, win >KU3HEHHBIN UK KieTku. MaTepdasza u muto3. [poieccel, mpore-
KJIETKH Karoqre B uHTepaze. Permukamus — peakuus matpuunoro cuntesa JJHK. Ctpoenue xpo-
MOcOM. XpOMOCOMHBIH Habop — KapuoTHM. JIMIJIOUIHBIA U TalUIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatusl. L{uTonornueckue OCHOBBI pa3MHOXKEHUS U MHIUBHUIyaJIbHOTO pa3BH-
TUs opraiu3moB. Jlenenue kietku — muto3. Ctaauu mutosa. IIpoieccsl, mpoucxoasiume Ha OK-01, OK-02, OK-
pa3HbIX CTaauAX MHUTO3a. buonmornyeckuit cmpicin MuTo3a. [Iporpammupyemasi rudbens Kiet- 04
KM - aroITo3
Tema 4.2. Conepxanue yueOHOro MaTepuasa
@®opmel pasMHOXKEHH | DOpMBI pa3MHOKEHHsI OpraHU3MoB. Buer Oecronoro pasmMHokeHus. MckyccTBeHHOE Ki10-
OpraHU3MOB HUPOBAHNUE OPraHU3MOB, €r0 3HaUeHUeE i celekuuu. [lonoBoe pa3sMHOKEHUE, €r0 OTINYMS
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I'ametorenes. [1onoBble ene3bl: CeMEHHUKH U SMYHUKUA. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
KJIETOK — raMmer (crepMaro3oui], sHIEeKIeTKa) — crepMaroreHe3 u oorete3. OcoOeHHOCTH
CTPOEHUS SHMLEKIETOK U criepMmaro3onsioB. Omnonorsopenue. [laprenorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Copep:xanue yueOHOro MaTepuana

NunuBuayanbHoe pa3BuTue (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). DTambl
AMOPUOHAIILHOTO PA3BUTHUS y TO3BOHOYHBIX J>KUBOTHBIX. [locTAIMOpHOHAIEHOE pPa3BUTHE.
Turbl MOCTIMOPUOHAIBHOTO pa3BUTHs. BiusHue cpepl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJICHHBIC YPOJACTBA. PocT u paspurue pacteHuii. OHTOTEHE3 IIBET-
KOBOT'O PACTEHHMsI: IBOMHOE OILIOIOTBOPEHUE, CTPOCHUE CEMEHH, CTaJINU PA3BUTHUS

[IpakTrueckue 3aHATHS

Ne 3 «Mudexnmonnble 3a001€BaHUS U SMUIEMUH B UCTOPUN YEJIOBEUECTBAY.
Ne 4 «BakuuHnanust Kak npo(uiIakTHKa HHPEKIMOHHBIX 3a00J1eBaHUN»

Pa3nes 5. HaciieicTBeHHOCTh M MK3MEHYMBOCTh OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
Hacle10BaHus

Copep:xanne yueOHOTo MaTepuana

[IpenmMer u 3amaun reHETUKH. Poib HUTONOTMU U SMOPUOJIOTHM B CTAaHOBJIEHUU T'€HETHKHU.
Bkiag poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE T€HETHKH. MeTojsl reHeTuku. Oc-
HOBHbBIE F€HETHUYECKHE MOHATHS. | eHeTHueckas CUMBOJIMKA, UCIOIb3yeMasi B CXEMax CKpe-
LIMBaHUI1.3aKOHOMEPHOCTH HACJIEI0BaHUsS NPU3HAKOB, ycTaHOBIEHHbIE I'. Mennenem. Mo-
HOTUOPUHOE CKpelMBaHue. 3aKOH eIMHO00pa3usi THOpHUIOB nepBoro nokosjeHus. Ilpasuo
JOMUHHPOBaHUS. 3aKOH paclleIUIeHHs Tpu3HakoB. I unoresa unctorel ramer. [lonnoe u He-
MOJIHOE JJOMUHUpOBaHUE. JJurnOpuaHoe ckpemyBaHie. 3aKOH HE3aBUCUMOIO Hacle0BaHUS
npu3HaKkoB. L{uToreHeTMueckne OCHOBBI JAUTHOPHUIHOTO CKpEIIMBaHUSA. AHaTU3UpYOILEe
ckpeirBanue. Mcnonap3oBaHne aHATU3UPYIONIEro CKPEIIUBAHUS JIJIs ONIpeIeIeHHsI T€eHOTHIIA
ocobu

[IpakTHueckoe 3aHsTHE

Ne 5 Pemenue 3a1a4y Ha onpeeieHue BEpOSITHOCTY BO3HUKHOBEHHS! HACJIEICTBEHHBIX MPHU-
3HAKOB IMPU MOHO-, JIU-, TOJUTHOPUIHOM M AaHAIU3HPYIOIIEM CKPEIIUBAHUM, COCTaBJICHHE
TEHOTHUIMYECKUX CXEM CKPEIIMBAHUS

Tema 5.2.

Copep:xanne yaeOHOro MaTepuana

OK-01, OK-02, OK-
04
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CuemieHHOe Haclie-
JIOBaHHE MTPU3HAKOB

CuernneHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo cHeMJICHHOMY HacieI0Ba-
HUIO TeHOB. HapyieHue cuerieHusi TeHOB B pe3yibTaTe KPOCCHHIOBEpa. XPOMOCOMHAS
TEeOopusl HacleACTBEHHOCTH. ['eHeTnueckue kapThl. ['eHeTnka mona. XpoMOCOMHOE OIpejie-
JeHue mojia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OoMOramMeTHbIe U reTeporaMeTHbie opra-
HU3MBI. HaCJIeZIOBaHI/Ie IMPU3HAKOB, CHUCIVICHHBIX C I10JIOM

HpaKTI/I‘leCKOC 3aHATHUC

Ne 6 Pemenne 3a/la4 Ha OIIPCACIICHHUC BCPOATHOCTU BOSHUKHOBCHUA HACICACTBCHHBIX IIPH-
3HAKOB ITpH COCTIJICHHOM HACJICAOBAHWH, COCTABJICHUC I'CHOTHIINYCCKUX CXEM CKPCIIMBAHUA

Tema 5.3.
3aKOHOMEPHOCTH U3-
MEHUYUBOCTH

Copep:xanue yueOHOro MaTepuana

N3menunBocTh. Buabsl n3MeHUnBOCTH. Ponib cpeibl B HEHACIEACTBEHHOM W3MEHYMBOCTH.
XapakTeprucTuka MOAU(PUKAITMOHHON U3MEHUYUBOCTH. BapuanimoHHbBIN ps ¥ BapuallMOHHAS
kpuBasg. Hopma peakunu npusHaka. KonndyecTBEHHbIE M KQUECTBEHHbBIE TPU3HAKU U UX HOP-
Ma peakiuu. CBolicTBa MOAM(PHUKAIMOHHON M3MEHYMBOCTU. HacneacTBeHHasl, UM T€HOTHU-
nuYeckast “3MEeHYMBOCTh. KoMOMHATHBHASI MN3MEHUYMBOCTh. Meiio3 1 MoJI0BO# TIpoiiecc — oc-
HOBa KOMOWHATHUBHOW M3MEHUYMBOCTH. MyTalmoHHass U3MEHYUBOCTh. Kiaccudukanus my-
tanui. Yactora U mpuuuHbBl MyTanuil. MyrareHHbsle GakTopbl. 3aKOH TOMOJIOTUYECKUX Psi-
JIOB B HacneACcTBeHHOM n3MeHunBocTy H. 1. Bapunora

[IpakTrueckoe 3aHsTue

Ne 7 Pemenue 3ala4 Ha OMPCACIICHUC BCPOATHOCTU BO3ZHUKHOBCHUA HACICACTBCHHBIX IIPHU-
3HAKOB IIPH Pa3JIMYHBIX THUITIAX BSaHMO)IefICTBI/Iﬂ T'€HOB, COCTAaBJICHUEC I'CHOTHITMYCCKHUX CXEM
CKpCHIMBaHUA

Tema 5.4.
I'eneTunka yenoseka

Conepkanrie yaeOHOro MaTepuana

I'enetuka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbI T€HETUKH 4enoBeka CoBpe-
MEHHOE ONpE/ICICHHe TeHOTHUIIA: TOJHOTEHOMHOE CEKBEHHPOBAaHWE, TCHOTHITMPOBAHUE, B
ToM umcie ¢ nomompio [II[P-ananu3a. HaciaeacTtBeHHble 3a00J€BaHUs YEIOBEKA: T'€HHBIC
Oomne3Hu, OOJE3HW C HACIEACTBEHHON MPEAPaCIIONIOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckue u renepatuBHble MyTanuu. CTBOJIOBBIE KIETKH. [IpHHIKIIBI 310pOBOTO 00pa-
32 JKHW3HH, JUArHOCTUKH, NMPOMUIAKTUKA M JICYCHHS TEHETUYCCKHX OoJie3Herd. Meauko-
TCHETUYCCKOC KOHCYHLTI/IpOBaHI/Ie. 3HaquHe MCZ[HHHHCKOﬁ IT'CHCTUKU B HpeI[OTBpaH_ICHI/II/I nu
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JICYCHUH T€HETHYCCKHUX 3a00JIEBaHUM YeIOBEKa

[IpakTuueckoe 3aHsTHE 2
No 8 «CoctaBnenue v aHaiau3 poAOCIOBHBIX YEIIOBEKa»
Paznen 6. DBoJiloLHOHHAS OHOJIOTHS 7
Tema 6.1. Copep:xanue yueOHOro MaTepuana 2
OBOIIOIMOHHAs TeO- | [Ipeanochulki BOSHUKHOBEHHS SBOJIOIMOHHOM TEOPHH. DBOJIIOLUOHHAS TEOPHSI U €€ MECTO
pus B Onosioruu. BiusiHue 3BOIOIMOHHON TEOPUM HA pa3BUTHE OMOJIOTUU U Jpyrux Hayk. CBu-
U €€ MECTO JIETEJILCTBA BONIONMH. DBomoonHas Teopus Y. JlapsuHa. [Ipennocsiiky BOSHUKHOBEHMS
B OHo0JIOTUHU JapBUHU3Ma. JIBHIKYIIHE CHIIbI SBOJIFOLIMHU BUJIOB 10 /lapBUHY.
Tema 6.2. Copepxanne yaeOHOT0 MaTepuaa 2
Muxkpo3Boironus Cunrernueckast teopust oo (CT3) u e€ ocHOBHbBIE MOJOXKEHUS. MHKPOIBOJIIOLHUS.
[Tonmynsnus Kak eJMHMULIA BUJIA U 3BOMIOUMHU. JBrKyIMe cuibl ((pakTopbl)IBOIIOLUN BUOB OK-01. OK-02. OK-
B Ipupose. MyTallMOHHBIM Ipolecc U KOMOMHATHBHAsE M3MEHUYUBOCTH. [lomymsiimoHHbIE ’ 04 ’
BOJIHBI U Jpei¢ reHoB. M3omsaums u murpanus. EctecTBeHHBIH 0TOOp — HaIpaBisSIOMIMN
(dakTop 3BosOIH. DOPMBI €CTECTBEHHOTO 0TOOpa. [IprcnocoOIeHHOCTh OpraHU3MOB Kak
pe3yabTar 3Botonuu. [Ipumepsl npucnocobiieHuil y opranuzMoB. ApoMop¢o3bl U HIUO-
anantauuu. Bua u BunooOpasoBanue. Kputepuu Buna. OcHoBHbIE (hopMBbI BHI000pa3oBa-
HUS: reorpauyeckoe, YKOJIOTHIecKoe
Tema 6.3. Copepxanre yaeOHOro MaTepuaia 1
Makpo3Bomronus MaxkposBosonust. PopMbl 3BOTIONMU: (pueTHdecKas, IUBEpreHTHas, KOHBEpreHTHas, Ia-
pamtensHas. HeoOpatumMocTh SBOTIONNH
[TpakTHyeckoe 3aHsATHE 2
No 9 «CpaBHeHue BUI0OB 110 MOPGHOJIOTHIECKOMY KPUTEPHUIOY
Pa3nes 7. Bo3HuKHOBeHHe ¥ Pa3BUTHE KU3HHU HA 3eMiie 8
Tema 7.1. Coneprxanne y4eOHOT0 MaTepuasia 2 OK-01, OK-02, OK-
3apoxaeHue JloHay4dHBIE NPEACTABICHUS O 3apOXKICHUU XU3HU. HaydHble TMIIOTE3bl BO3SHMKHOBCHMS 04

" pa3BUTHC )KU3HU

KM3HM Ha 3emuie: abMoreHe3 M MaHCIepMusl. XUMHUYECKas 3BOMoNUs. AOUOTeHHBIN CHHTE3
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OpraHUYECKUX BEUIECTB U3 HEOPTaHMYECKUX. DKCIEPUMEHTAIBHOE MOJATBEPXKICHUE XUMH-
yeckor aBosonui. HavanbHbple dTanbl Ouosnoruveckoil 3Bomoruu. ['unoreza PHK- mupa.
dopMupoBaHrEe MEMOPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKH. [lepBbie KIETKU U
ux 3BooIusa. @opMHUPOBaHME OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3eMIie MO Apam U epUojam.

Tema 7.2.
Cucrema opranuye-
ckoro mupa. [Ipouc-

XO0XKJICHHE YeJIOBeKa —
AHTPOIIOTeHE3

Copep:xanue yueOHOro MaTepuana

CuctemMa OpraHMYecKOro Mupa Kak OTpa)keHHe 3Bositolnd. OCHOBHBIE CHCTEMaTHYeCKHe
TPYIIB OPTaHU3MOB. XapaKTEPUCTHKA KJIMMaTa W TEOJIOTMYECKHX TporueccoB. OCHOBHBIC
3Tambl BOIIOLUHN PACTUTEIBHOTO U )KUBOTHOTO MUpPa. ApOMOP(O3bl Y paCTEHUH U JKUBOT-
HBIX. HOSIBJIGHI/IC, pacuBET U BBIMHUPAHUC I'PYIIIT JKUBBIX OPraHU3MOB. 3BOJHOHI/I$I YCJIOBCKA.
AnTpomnonorus kak Hayka. Pa3BuTue npejcTaBieHH O MPOUCXOKICHUN YeoBeKka. MeTo bl
u3ydeHus aHTpornoreHe3a. CxXoJCTBa M pPa3IUyus YeIOBEKa U KUBOTHBIX. CHcTeMaTHYecKoe
MOJIOKEHHE YenoBeka. JIBmkymue cuibl ((hakTopbl) aHTpornoreHesa. HacneacTBeHHas us-
MEHUYUBOCTh U €CTECTBEHHBII 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HHU, U3TOTOBJIECHUE OPYAUN
TpyJa, MBIIIUIEHHUE, pEYb

Tema 7.3.
OCHOBHBIE CTaIUU
SBOJIIOLIUH Y€JIOBEKA

Coneprkanne yueOHOro MaTtepuasia

OCHOBHBIE CTaJIMM U BETBU JBOJIIOIIMM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymensliid, Yerno-
BEK MPSIMOXOISIINM, YeroBek HeaHAepTanbCKui, YenoBek pa3yMHbId COBPEMEHHOIO THIIA.
Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONEOHIHas (eBpas3uiickas), Herpo-
aBcTpajouHas (dKBaTOpUalbHasl), MOHTOJIONHAsA (a3UaTCKO-aMepuKaHckas). UepTsl mpu-
CIOCOOJIEHHOCTH TIPE/ICTABUTENEH YeIOBEYECKHX pac K YCIOBHUSIM CYyLIECTBOBaHUS. EnuH-
CTBO 4enoBedyecKux pac. Kpuruka pacusma

HpaKTI/I‘-ICCKOC 3aHATUC

No 10 «IIpucmocob61eHHOCTh YeloBeKa K pa3HbIM YCIIOBHAM cpeibl. BiusHue reorpaduye-
CKOM cpeibl Ha MOP(OTIOTHIO U HU3HOJIOTHIO YEIOBEKA

Pa3nen 8. Opranu3Msbl H OKpY:Kaomas cpeaa

Tema 8.1.

| Conepsxanne yuaebHOro MaTepuana

OK-01, OK-02, OK-
04, OK-07
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buonorndeckoe u X03sIICTBEHHOE 3HAUEHUE arpoOdKOCHCTEM M ypOoskocucreM. bropasHo-

DKoJIOTHs DKOJIOTHS KaK HayKa. 3a/1aud U pa3JiesIbl 3KOJIOTHH. MeTO bl SKOJIOTMUYECKUX HCCIIEIOBAHUN.
Kak Hayka. Cpenbl DKOJIOTHYecKOe MHPOBO33PEHUE COBpPEMEHHOro yenoBeka. Cpeapl oOMTaHMsSI OpraHU3MOB.
KU3HMU. Okonorndeckue akropel. Knaccupukanus sxomorndeckux GpaxTopoB. JeficTBHe IKOJIOTH-
Okonornyeckue ak- | yeckux (pakTopoB Ha opraHu3Mbl. AGuorudeckue paktopsl. IIpucnocobieHuss opraHu3MoB K
TOPBI JeicTBUIO abnoTHueckux (GakTopoB. buonornueckue purmel. bruornaeckue dakropsl. Bussi
OMOTHUYECKUX B3aUMOJecTBUI. 3HaueHne OMOTHYECKUX B3aMMOJEHCTBHM AJIS CyIECTBOBA-
HUS OPTaHU3MOB B TIPUPOJHBIX COOOIIECTBAX
Tema 8.2. Conepxanue yueOHOro MaTepuasa 2
DKOJIOTHYECKHE Xa- | DKOJIOTUYECKHE XapaKTEPUCTHKH MOy siiui. OCHOBHBIC TMOKA3aTeIH MOMYJISIIUN: YUCICH-
PaKTEPUCTUKH IIOIy- | HOCTb, INIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpanus. JlMHaMHuKa YUCIEHHO-
JSAUN CTH NMONYJISIUU U €€ peryasnus
IIpakTnueckoe 3aHATHE 2
Ne 11 «ITomcuér nIOTHOCTH NOMYNSUI Pa3HbIX BUJIOB PACTEHUI
Pa3znen 9. CooOmiecTBa M KOJIOTHYECKHE CHCTEMbI 12 OK-01, OK-02, OK-
Tema 9.1. Coneprxanue yueOHOro MaTepuasa 2 04, OK-07
CooOmecTBa opra- | Coo0miecTBo opranu3mMoB — OuorieHo3. CTpyKTYpbl OHOIICHO3a: BHI0OBas, MPOCTPAHCTBEH-
HU3MOB, SKOCHCTEMBI | Hasl, Tpodudeckas (muiieBas). Bunsl-nomuHanTel. CBsi3u B OHOIIEHO3€. DKOIOTUYECKUE CH-
ctembl (3KocucteMsl). [TorsiTne 00 3xocucTemMe u OuoreorieHo3e. OyHKIIMOHATLHBIE KOMIIO-
HEHTBI SKOcUCTeMbl. KpyroBopoT BelIeCTB M MOTOK SHEPrHU B dKOcUCTeMe. Tpoduueckue
(nuieBbie) ypoBHU dKocHcTeMbl. [Tumiessie nenu u cetu. OCHOBHBIE MOKa3aTeNn 3KOCHUCTe-
MBI OMoMacca, IPOAYKIHS. DKOJOTHUECKUE MUPAMUIbL: TPOAYKIIUH, YUCICHHOCTH, Ouomac-
cbl. CBOMCTBA SKOCUCTEM: YCTOMUYHUBOCTh, CAMOPETYJIALMS, pa3BuTHEe. CyKIIECCHS
Tema 9.2. Copepxanne yaeOHOr0 MaTepuaa 1
ITpupoansie o5kocu- | IIpupoaHble SKOCUCTEMBI. DKOCHUCTEMBI PeK U 03€p. DKOCHCTeMa XBOWHOTO WM IIMPOKO-
CTEMBI JUCTBEHHOTO Jieca. AHTPOINOIEHHBIE 3KOCHCTEMBL. ATPO3KOCHCTEMBI. YPOOIKOCUCTEMBI.
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obpas3ue kak (akTop ycroiumBocTH dKocucTteM. CoxpaHeHHe OMOJOTHYECKOro pasHooOpa-
3Us Ha 3emMJie

Tema 9.3.
buocdepa —
rodanbHast

AKOCHUCTEMA 3eMIITH

Coneprxkanne y4eOHOro Marepuasia

VYuenue B. U. Bepranckoro o 6uoctepe. ['pannibl, coctaB u crpykrypa 6uochepsl. XKupoe
BellecTBO U ero pynkuuu. Ocobennoctu Ouocdepsl Kak riodaibHoi 3KocucTeMbl. lunamu-
yecKoe paBHOBecue M oOparHas cBsi3b B Omochepe. KpyroBopots! BemiecTs 1 OMOTreOXMMHU-
YeCKHEe IMKJIBI JIEMEHTOB (yriiepoja, a3ora). 30HaIbHOCTh Onochepbl. OCHOBHBIC OHOMBI
CyIIH

Tema 9.4.
Bnusiaue anTporno-
TeHHBIX (PAKTOPOB Ha

ouochepy

IIpodeccuonaibHO OpHMEHTHPOBAHHOE Co/iep:KaHHe (colep:KaHue MPUKJIATHOTO MOAY-
JIs)

UYenoseuecTBO B O6uochepe 3emiau. AHTponoreHHble u3MeHeHusl B Ouocdepe. ['modanpHbIe
sKoJornueckue mpoodnemsl. CocylecTBOBaHUE MPUPOABI U yenoBedecTBa. CoxpaHeHue 6uo-
pa3zHoo0pa3usl Kak OCHOBa YCTOWYMBOCTU Onocdepbl. OCHOBA palMOHATBLHOTO YIIPaBICHUS
MIPUPOJTHBIMU PECYpCaMH M UX MCIIOJIb30BaHue. JloCTHKEHMSI OMOJIOTUN U OXpaHa IPUPO/IBI

HpaKTI/I‘leCKOC 3aHATHUC

Ne 12 «IIpodunaktrka npodeccrnoHalbHbIX 3a00J1€BaHUN»

Tema 9.5.
Bimstnue connanbHO-
9KOJIOTHYECKUX (pak-

TOPOB Ha 37I0POBBE

YeJoBeKa

IIpodeccnonabHO OPHMEHTHPOBAHHOE CO/ep:KaHMe (COLep:KaHMe NMPHUKJIATHOTO MOLY-
JIs)

310pOBbE U €ro cocraBisitone. OakTopsl, MOJOKUTEIBHO U OTPULIATEIHLHO BIUSIONIUE HA
opranusM uesoBeka. [Ipobiema TEXHOTEHHBIX BO3JICUCTBHUI Ha 370POBBE YETOBEKa (DJICK-
TPOMAarHUTHBIE TOJIS, OBITOBAass XUMHUS, U30BITOUHBIC IIYMBI, paAUallds U T.I.). AJanTarius
opraHu3mMa 4ejioBeKa K ¢akTopam okpyxaromei cpeapl. [IpuHIune dopMupoBanus 310po-
BbecOeperatomiero nopeaeHus. Ousuveckas akTUBHOCTh U 3J0pOBbe. buoxmmmueckue ac-
IICKThI paHI/IOHaJ'II)HOFO IIUTAHUS

JlaGopaTopHbIe 3aHATHUS

Ne 3 «Baussaue abnotnueckux (pakTOpoB Ha UelIOBeKa» (B KaUECTBE TPUITEPOB, CHUKAIOIINX
paboTOCIOCOOHOCTH, MCIIOIB30BaTh YCIOBHS OCYIIECTBICHUS MPO(ECCHOHATBLHON JesTeb-
HOCTH: IIyM, TeMIeparypa, Gu3ndeckasi Harpy3Kka u T.11.)
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Pa3nen 10. Cesiekiusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHHU

Tema 10.1.
Ceneknus
KaK HayKa M MpoIecc

Cojnepkanue y4eOHOro MaTepuaia

Cenekiusi Kak Hayka W Tpolecc. 3apokKIeHHE CeNeKIMu U nomectukanus. Yuenue H. U.
BaBuioBa o neHTpax MHOrooOpasus U NPOUCXOXKICHMUS KYJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. Copt, nopona, mramMmM. COBpEMEHHBIE METO/BI Ce-
nexur. MaccoBbId ¥ MHIMBHUIYaJIbHBIH OTOOPHI B CEIEKIIMN PAaCTEHUH M )KUBOTHBIX. OleH-
Ka 9KcTepbepa. bian3kopocTBeHHOE cKpelyBaHue — UHOpuAUHT. Yucras nuHus. Ckpenu-
BaHWE YUCTHIX JUHUHU. ['eTepo3uc, unu rubpuaHas cuina. HepoacTBeHHOE CKpelllMBaHUE —
aytOopuaunr. OtnanénHas ruOpuauzanus u e€ ycnexu. VckyccTBeHHBI MyTareHes U Moiy-
YEHUE NOJIMILIONAOB. [JJOCTHIKEHHSI CEJIEKIIMN PACTEHMM, )KUBOTHBIX 1 MUKPOOPTraHU3MOB

Tema 10.2.
OCHOBBI OMOTEXHOJIO-
TN

buortexHonorust Kak oTpaciab MIPOU3BOJACTBA. | €HHAs MHKEHepHUs. DTallbl CO3/IaHUS PEKOM-
o6unanTtHoi JIHK u Tpancrennsix opranu3moB. Knerounas nnxenepus. Knerounsle KyiabTy-
pel. MUKpOKIIOHaJIbHOE pa3MHOXKEeHHE pacTeHui. KioHupoBaHHE BBICOKONPOAYKTHBHBIX
CeNIbCKOXO035MCTBEHHBIX OPraHU3MOB. DKOJOrMYeckre U sTuueckue npodiemel. [MO — re-
HETUYECKH MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

Tema 10.3.
bunorexnonornu
B ’KU3HHU U npodeccuu

ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COIePKAHUE (coepKaHue MPHKJIATHOTO MOTYJIs)

OcHOBHbIE HaNpaBJICHUS COBPEMEHHONW OMOTEXHOJIOTUH B MPO(HECCUOHATLHOM IEATENbHOCTH
yenoBeka. Merosipl 6uoTexHOIOrMH. OOBEKTHl OMOTEXHOJIOTUU. DTHUKAa OMOTEXHOJIOTHYe-
CKHX M F€HETHYECKUX dKcrepuMeHTOB. [IpaBuia novcka u aHain3a GMO3KOIOTHYECKON MH-
dbopmanuu 13 pa3IMYHBIX UCTOYHHMKOB (Hay4yHas U yueOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi nHpopMaiuu, cetb HTEpHET U ipyrue)

IIpaKTHqCCKOCSaHHTHC

No 13 Keiicel Ha aHanu3 wHGOPMAIIMK O HAYYHBIX JOCTIDKCHHSIX B O0JIACTH TEHETHYECKHUX
TEXHOJIOTUH, KJIIETOUYHON MH)KEHEPUH, TUIIEBBIX OMOTEXHOJIOTHI.

No 14 3ammra kelica: mpeCcTaBlIeHUE Pe3yJbTaTOB PEIICHUs KEHCOB (BBICTYIUICHHE C TIpe-
3eHTaIuen)

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

Pasznen 11. Pemenye KeiicoB B 00,1aCTH OMOTEXHOJIOT A

Tema 11.1.1. Buorex-
HOJIOTUN

IIpodeccnoHanbHO OPHEHTHPOBAHHOE CoOJepPKaHue (CoAep:KaHUe MPHUKJIATHOTO MOAY-
JIs1)

N

OK-01, OK-02, OK-
04, OK-07
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B IIPOMBIIIIJICHHOCTH

Pa3BuTHe NpOMBIIUIEHHON OMOTEXHOJIOIMHM U €€ IMPUMEHEHHUE B JKU3HM UEJIOBEKa, IIOUCK U
aHaIM3 MHPOPMALMU U3 Pa3IMYHbIX UCTOYHUKOB (Hay4yHas W ydyeOHO-HayuyHas JUTeparypa,
CpeacTBa MaccoBOil MHGoOpManuu, ceTh IHTepHET U apyrue)

ITpakTHyeckue 3aHATUS 2
Ne 15 Keiicpl Ha aHanmm3 HHOOPMAIMH O Pa3BUTHU NMPOMBIIUIEHHONW OMOTEXHOJIOTHHA (110 MU-
HU-TPYIIIaM).
No 16 3ammra keiica: mpeCTaBIeHUE PE3yJIbTaTOB PEUICHUsI KEHCOB (BBICTYIUICHHE C Ipe-
3CHTAITUEH )
IIpome:kyTounasi arrectanus (1uddepeHIMpoBaHHbINA 3a4eT) 2
Bcero: 72
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3. YCJIOBUSA PEAJIM3ALIMU JUCTIAIIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn o
Peanuzanus aucuumniuael Tpedyer Hanmuuus kabunera «buomorus».

ObopynoBanue y4eOHOro KaduHeTa:

— TI0CaJI0YHBIC MECTA 110 KOJIMYECTBY 00 YyJAIOIINXCS,

— paboyee MeCTO IMpernoaaBaTes,

— KOMIUICKT 3aKOHOATEILHBIX M HOPMATUBHBIX JJOKYMEHTOB,
— KOMIUIEKT y4eOHO-METOINYECKOM TOKYMEHTAIUH,

— IEMOHCTPALIMOHHBIN CTOJI,

— y4eOHO-HarIsAHbIE TOCOOUS 10 OHUOJIOTHH,

Texnuveckue cpeacTBa 00y4eHHUs:

— KOMIIBIOTEP C JIMIIEH3UMOHHBIM MPOrPaMMHBIM OOECIIE€YeHHEM, UMEIOIUM BBIXOJ B ceTb MH-
TEPHET;

— MYJIbTUMEINA IIPOEKTOD;

— IPUHTED;

— porpaMMHoe o0ecIieyeHue.

3.2. UndopMmanmoHHoe obecnevyeHue o0yueHmst

ITepedyenn pekomMeHnayeMbIxX Y4eOHbIX H31aHuil, UHTepHeT-pecypcoB, J0MOTHUTEILHON JTH-
TepaTypsbl

OcCHOBHBIC HCTOYHHKH:

1. Kamenckuii A.A. , Kpukcynos E.A., [Taceunnk B.B. O6mas 6uonorus — M: lpoda, 2013.
JlOnoJTHUTeIbHbIC HCTOYHUKH:

1. Honnera A.IO. buonorus. Bech mikonpHbIN Kypce B cxemax U Tabdiumax. — M: Dkcemo, 2016.

2. Huxurtuackas T. B. buonorus: kapmMaHHbIii cripaBoyHUK. — M: Dkemo, 2015.

3. Cusornazos B. 1., Aradonosa U. b., 3axaposa E. T. buonorus. O6mmas 6uonorusi: 6a30BbIit
ypoBenb, 10—11 kmacc. — M: JIpoda, , 2014.

4. Cyxopyxkona JI. H., Kyamenko B. C., UBanosa T. B. buonorust (6a3oBsiii ypoBeHs). 10-11
kiacc. — M: IIpocsimenune, 2014.

5. Tlpumena .M. buonorus:TectoBbie 3ananus — Munck: HoBoe 3unanue, 2014.

HNuTepHeT-pecypcesi:

1. Bcs 6uonorus. CoBpemMeHHass OUOJIOTHS, CTaThH, HOBOCTH, OMOMMOTEKa [DIeKTPOHHBII
pecypc]/URL .www. www. shio. info.

2. Enunoe okHO noctymna kK oOpa3oBarenbHbIM pecypcam MHTepHera mo Ouonoruu [Inex-
TpoHHbIH pecypc]/URL. www. window. edu. ru .

3. Tectr s aOUTYpHEHTOB IO BCEMY IIKOJBHOMY Kypcy OHONOTHH [DIEKTPOHHBIH
pecypc]/URL. www.5ballov. ru/test .

4. buonorus B OTKpbITOM Kosutemke. CalT COAEpKHUT JIEKTPOHHBIH y4eOHUK MO OMOiI0-
run, On-line Tectsr [Dnexrponnsiii pecypc]/URL. www. biology. ru.

5. DnexTpoHHBIM Y4eOHHMK, OOJBIION CHHMCOK HWHTEPHET-PECYpCOB  [DIEKTPOHHBIH
pecypc]/URL. www. informika. ru
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. W3meHeHue Ne__ 3k3.
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NONHUTEXHUYECKUH
onneax

6. Penkwue u ncuesaromue )XxUBoTHbIE Poccun — mpoekT Dkosornueckoro nenrpa MI'Y um.
M. B. JlomonocoBa [DnektponHsbiit pecypc]/URL. www. nature. ok. ru.
7. Jlns Tex, KTO YYUTCS caM M YYUT APYTHX; OYHO U JUCTAHIIMOHHO, OMOJIOTHH, XUMHUH,
apyrum npeameram [Dnexkrpornsiii pecypc]/URL. www. kozlenkoa. narod. ru .
buosorus B Bompocax u oTBetax [ DaekTponHsiid pecypc]/URL. www. schoolcity. by.
buonorus nis mkonbHUKOB. KpaTkasi, KOMIakTHas, HO JIOCTaTOYHO Mo apoOHast HHGOP-
Marus o pazzaenam: «O0miast Ouonorusy», «botanukay, «300m0rusy, «demoBeky. [ Inek-
tpouHbIi pecypc]/URL .www. bril2002. narod. ru

© ®
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M3meHeHue Ne__ JK3.
KOHTPOSIbHbIN

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMA AUCHUIIJINHDbI

KoHTpoJi1b 1 o11eHKa pe3yIbTaTOB OCBOCHHSI 00IIc00pa30BaTeIbHON JUCIIUIUIMHBI
pacKpbhIBAIOTCA Yepe3 TUCIUIUIMHAPHBIC Pe3yIbTaThl, HAPABJICHHBIE HA (DOPMHUPOBAHUE OOIINX
1 Tpo(hpeCCHOHATIBHBIX KOMIIETEHITUH 110 pa3jiesiaM U TeEMaM CoJIepKaHusl y9eOHOTo MaTepuaia

Oo6masi/npodeccuoHaabHast Pa3znen/Tema
KOMIeTeHI A

THN OLEHOYHBIX Meponpu-
ATHUSA

OK 0l. Bsibupars cnoco0sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
pemennst  3aga4  npodeccuo- | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3,

HaJIbHOM ACATCIIBHOCTH IIpHU- 8.1 8.2

. i) . H
MCHHUTCIIBHO K pa3 IMdYHbIM
KOHTCKCTaM

9.1-9.3,

9.4I1-0/c®, 9.5M-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OOcyxaeHue 1mo Borpocam
JeKIUU

Pa3pabotka rioccapus
3anoyiHeHNEe  CPaBHUTEIbHBIX
TabInI

TectupoBanue

YcTHBII onpoc

JIUKTaHT Ha MCIIOJIb30BaHUE
apryMeHTOB, OHOJIOTMYECKOU
TEPMUHOJIOTUH U CUMBOJIMKH
NunuBunyanbHass  caMOCTOS-
TesbHas paboTa
[IpencraBnenue pe3ynbTaTOB
MPAaKTUYECKUX paboT
KoHnTponbHble paboThl

3amura TBOpUECKUX padoT
3amura MHIUBUAYaJIbHbBIX
IIPOEKTOB

BrinmosnHenue 3amaHuii mpome-
KYTOYHOM aTTecTaluu

OK 02. Hcnonp3oBate coBpe- | Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

MEHHBIE  CPEICTBA  IIOMCKA, | 4.1-4.3, 5.1-5.4,

aHAIM3a 7.1-7.3, 81, 8.2,

U UHTepnperanuu uHpopma-
1uu,
U UHPOPMALMOHHbBIE TEXHOJO-
TUM JUIsl BBINIOJIHEHUS 3adad
npoeCCHOHATBHON  JIeSITeNb-
HOCTHU

6.1-6.3,
9.1-9.3,

9.4I1-o/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OnenuBaemast TUCKYCCHS IO
BOINPOCAM JIEKLIUU
Pa3paboTka MeHTabHOM Kap-
Thl B MUHH IpyIIIax
Brimonnenue u 3amuTa 1abo-
paTopHBIX paboT
[IpencraBnenue pe3ynbTaTOB
MPAaKTUYECKUX paboT
[IpencraBnenue yCTHBIX CO-
o0IIeHuH ¢ mpe3eHTalmeH,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
MCTOYHHUKOB, PEKOMEH/JOBaH-
HBIX [IPENOoiaBaTelIeM

OK 04. DddextuBro B3aumo- | Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
nercTBoBaTh M paborate B | 4.3 5.1-5.4, 6.1-6.3, 7.1-7.3,

KOJIJICKTUBE U KOMAaHJC 8.1 8.2
. ) . H

9.1-9.3,

OO6cy>kaeHue 1mo Borpocam
JEKIUH

IIpencraBinenue pe3ysbTaTOB
MPAKTUYECKUX PadboT

2
[IpodeccronansHO OPUEHTHPOBAHHOE CoJiep KaHKe (Coep KaHUe IPUKIIATHOTO MOTYJIS)
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10.2, 10.3IT-0o/c, 11.111-0/c

A:; HaumeHoBaHve AOKyMeHTa: Paboyas MporpaMMa | pos. o no 1 Nucer 26 n3 28
nontoumecin 00LleobpasoBaTenbHoOi AncUMnMHLE Bronorus UuA
- YcnosHoe obosHaverme: PIM 04,13 15.01.05 Wamenerue Ne__ 9K,
' " o KOHTPOSIbHbIN
9.4I1-o/c, 9.51I-o/c, 10.1, | 3ammTa TBOPUYECKUX pabOT

3amura
IIPOEKTOB

WHAUBHUAYAJIbHBIX

OK 07. ConetictBoBarh coxpa-
HEHUIO OKpYKarolleH Cpessl,
pecypcocOepexeHIo, MpUMe-
HSTB 3HAHUSA
00 M3MEHEHUU KJIumara, IpuH-
LIUITBI OEPEKITNBOTO MPOU3BO-
cTBa, d5(QeKTHBHO eiCcTBO-
BaTh

B UPE3BBIUAIHBIX CUTYAIHAX

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, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5I1-o/c, 10.1,

10.2, 10.3IT-o/c, 11.111-0/c

OO6cyxaeHue 1mo Borpocam
JEKIUU

Pazpabotka rioccapus
3amnojHeHne  CpPaBHUTEIBHBIX
TabIHII

TectupoBanue

YcTHBII onpoc

JIUKTaHT Ha WHCIIOJIb30BaHUE
apryMeHTOB, OHOJIOTHMYECKOM
TEPMHUHOJIOTHUN U CUMBOJIMKH
WuauBuayanbHas  caMOCTOS-
TenpHas pabora
[IpencraBienne pe3ynbTaToOB
MPAaKTUYECKUX padboT
KonTponbHbie paboThl

3amuTa TBOpUYECKUX padoT
3ammra WHMBUIYaIbHBIX
MIPOEKTOB

BrinosiHenue 3aganui mpome-
KYTOYHOM aTTECTAllUH




