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Pabouass mporpamma y4eOHON HOHMCHUUIUIMHBI IO CIELUAIBHOCTU TEXHOJIOTHYECKOTO
npoduns mo cnemuanabHoctu 08.02.14 «Qrcmiayaraums M 00CIAy:KMBaHHe
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auctmmiuael - «buonorus»  (6a30BbIE ypOBEeHb) AN MPOQECCHOHATBHBIX
oOpa3oBaTebHBIX OpraHU3alMi, YTBEp)KICHHOM Ha 3acemaHun CoBeTa MO OLEHKE
COZIepXaHUsI M KauecTBa MPUMEPHBIX pabouux mporpamm oOIe00pa3oBaTENbHOTO U

COMAJIbBHO- TYMAHUTAPHOIO HUKIIOB CPCAHCTO HpO(beCCI/IOHaJ'H)HOFO 06p330BaHI/ISI Ipu

OI'bOY AITO UPIIO (ITporokon Ne 14 ot «30» Hos1Opst 2022r.)
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1. MACIHIOPT TPOT'PAMMBI YUEBHOM JIUCHOUTLTAHBI

1.1. Ob6aacTh NPpOrpaMmael.

[Iporpamma y4eOHON JUCHUIUIMHBI SIBISETCS YacThblO OCHOBHOM MpOQecCHOHaNbHON
oOpazoBarenbHOU nporpammel B cooTBeTcTBUH ¢ PI'OC nmo cnenuanasHoctu 08.02.14
«IKeIIyaranus U 00CIy>KMBaAaHME MHOTOKBAPTHUPHOIO 10Ma)

1.2. MecTo y4eOHO# AMCIHUIJIMHBI B CTPYKType OCHOBHOM NpodeccuoHaTbHOI
0o0pa3oBaTeJbHOI MPOrPAMMBbI:

O6meobpa3oBarenbHas aucuuiuinHa «buonorus» sBnsercs o0s3aTebHON YaCThIO
00111e00pa30BaTEeILHOTO IIMKJIa 00pa30BaTeIbHOM porpaMMbl B coOoTBeTCTBUH ¢ PI'OC
M0 CIEeUUAIbHOCTU MO cnenuaJbHocTH 08.02.14 «Ikemiyaranusi U 00cay:KUBaHUE
MHOTOKBAPTHPHOIO 10Ma)

Tpynoemkocts aucuurmiuabl «buosorusy» Ha 0a30BOM ypoBHE cOCTaBisieT 72 yaca, U3
KOTOphIX 12 dYacoB BKIIIOYaeT MpodeccHoHaIbHO-OPUEHTUPOBAHHOE COJIEpiKaHue,
yCWIHMBaroIiee MNpo(EeCCHOHANBHYIO0 cocTapisiomyo 1o crenuansHoctu  08.02.14
«IKcITyaTanus U 00CIy>KUBaHHE MHOTOKBAPTUPHOTO JIOMa) .

[IpodeccronanbHO-OPUEHTUPOBAHHOE  COACPKAHME pPEaU3yeTcsl B  IMPHUKIAJIHOM
Monyie (pasaen 5 “buonorus B xku3un”) 1 cnenuanbHocTu 08.02.14 «OKcruryaTarys
U o0CIyXMBaHHE MHOTOKBAPTHUPHOTO JIOMa» Ha MaTepuaje KeHCOB, CBS3aHHBIX C
aHaJIM30M HMH(OpPMALKMU O Pa3BUTHUM M NPUMEHEHHU OWOTEXHOJOIM MO OTpaciisM
Oyaymeil  mpodeccuoHanbHONM  jaedrenbHocTH — oOywaroummxcsi.  Kpome — Ttoro,
po(ecCuOHaNbHO-OPUEHTUPOBAHHOE  COJICPKAHUE YYUTHhIBaeTcs B paszzgene 4
“Okosiorus” MpU BBINOIHEHUH JTAOOPATOPHBIX M MPAKTUYECKHX pPaldOT, CBA3AHHBIX C
Oyayuieit mpoecCUOHAIBHOM IESITEIFHOCTHIO O0YYarOITUXCS.

1.3. Heau u 3aga4u y4eOHOH AUCUMILVIMHBI — TPe0OBaHHMsSl K pe3yJbTaTam
OCBOCHUSA YUYeOHOM IMCHUIIIUHBI:

B pe3ynbraTe ocBOeHUS Y4€OHON NUCITUIIIIMHBI O0YYatOIIUICS JOJIKEH :

Ymersb:

1 OOBACHATH posib OMOJIOTHH B (POPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS, BKIIA]
OMONOTUYECKUX Teopuid B (OpMUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYyUYHOMN
KApTUHBI MHUPA; POJACTBO JKUBBIX OPraHU3MOB, OTPULIATEIBLHOE BIIMSIHUE HE3J0POBOTO
oOpa3a >KM3HU Ha Pa3BUTHUE YEJIOBEKA; BIMSHUE HKOJIOTMYECKUX (DAKTOPOB Ha YKUBBIC
OpraHu3MBbl, B3aWMOCBSA3M M B3aUMOJIECWCTBUE OPraHW3MOB WU OKPYXKAIOLIEH CpEe.bl;
NPUYUHBI U (HAKTOPBI SBOIIOIUH, U3MEHSIEMOCTbh BUJIOB; Pa3BUTHE U CMEHA HKOCUCTEM;
HE00XOAMMOCTh COXPaHEHHsI MHOTOOOpa3usi BUJIOB;

2 Pemate snemMeHTapHbIE OMOJOTHYECKHE 3a/Jayd, COCTABIATH AJIEMEHTAPHBIC
CXEMbI CKPEIIMBAHUS U CXEMbI MIEPEHOCA BEILIECTB U MepeAadyn SHEPTUU B IKOCUCTEMAX
(uenu nuTaHus); ONMUCHIBATH OCOOEHHOCTH BUIOB MO MOP(HOIOrHUYECKOMY KPUTEPHIO;

3 BBIIBIATH MPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpe/ie OOUTaHUS, aHTPOIIOTEHHBIC
M3MEHEHUS B AKOCUCTEMAX CBOEM MECTHOCTH;

4 CpaBHHMBaTh OHOJIOTMYECKHE OOBEKTHI: 3apOJbIIIEH dYeloBeKa U JPYrux
KUBOTHBIX, IPUPOJIHBIE SKOCUCTEMBI U arpOCUCTEMBI CBOE MECTHOCTH; €CTECTBEHHBIN
U UCKYCCTBEHHBII 0TOOD, MOJIOBOE U OECION0e pa3sMHOKEHHE;

S AHanu3upoBaTh U OLEHUBATH PA3JUYHbIE TMIOTE3bl MPOUCXOXKICHUS KU3HU U
4esioBeKa, MOCIeICTBUS COOCTBEHHOM IEATENBHOCTH B OKpY>KaloIlEel Cpe/ie;



6 Haxomuts nHGOPMAIHUIO 0 OMOTOTHIECKUX OOBEKTAX B PA3TUYHBIX HCTOUYHUKAX
Y KPUTUYECKU €€ OTICHUBATH

3HaTh!

1 OcHoBHbIE MOJOKEHU OUOJTOTHYECKUX TEOPUN U 3aKOHOMEPHOCTEH: KIETOUHOM
TEOpHH, DBOJIOIIMOHHOTO yueHwus, yudeHus B.W.Bepnaackoro o Ouocdepe, 3akoHa
[".Mennensi, 3aKOHOMEPHOCTEH U3MEHYMBOCTH M HACIIEICTBEHHOCTH;

2 Crpoenue M (YHKIHMOHUPOBAHUE OMOJIOTMUECKUX OOBEKTOB: KJIETKH, F€HOB U
XPOMOCOM, CTPYKTYpP BUJIA U IKOCUCTEM;

3 CymHocTh OHOJIOTMYECKUX IMPOIECCOB: Pa3MHOKEHHUS, OIUIOJOTBOPEHUS,
JNEHUCTBUA  WCKYCCTBEHHOTO M €CTECTBEHHOro  0TOOpa, dbopmupoBanue
MIPUCTIOCOOJICHHOCTH, MPOUCXOXKIACHUE BHUIOB, KPYTOBOPOT BEIIECTB W TMPEBpAIICHUE
OHEPTUHU B KJIIETKE, OPTaHU3Me, B DKOCUCTEMax U Ouocdepe;

4 Bxnag BBIJAIOMUAXCSA YYCHBIX B PAa3BUTHE  OWOJOTHYECKOW  HAYKH;
OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CHMBOJIHKY.



1.2.2. Ilnanupyembie pe3yJbTAaTbl 0CBOEHHs 0011e00pa3oBaTebHOi JUCHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Kon n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIu i

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA NTUCHUIIJIHHBI

Oomue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3aa4
npohecCHOHATBLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy0BOI0 BOCIUTAHMS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JIt00ue;

- TOTOBHOCTb K AaKTHUBHOH J€ITEJIBbHOCTH TEXHOJIOTHYECKON U
COIMAJIbHOM HaIPaBJICHHOCTH, CIIOCOOHOCTH WHUITUUPOBATH,
IUTAHUPOBATh U CAMOCTOSITENIHO BBIMOJIHATH TAKyI0 1€ATEIbHOCTB;

- IHTEPEC K pa3IudHbIM chepam mpodecCHOHATBHON IeTSIbHOCTH,
OsnazgeHue YHHUBEPCATbHBIMU y4eOHBIMU [MO3HAaBaTEIbHBIMU
JEUCTBUSIMU:

a) 0a30BbIe JJOTHYeCKHe JIeliCTBUA:

- CaMOCTOSITEBHO (DOPMYJIMPOBATh W aAKTyaIHM3HUPOBATH TMPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIWBATh CYIICCTBEHHBIM MPHW3HAK WA OCHOBAHHS JUIA
CpaBHEHUS, KJIacCu(PUKAUKU U 000OIICHUS;

- ONPENETATH eI JACITeILHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH UX
JIOCTHIKEHHS,

- BBIBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYHUS B pPacCMaTPUBACMBIX
SIBJICHUSAX

- BHOCUTH KOPPEKTHUBBI B JIESATCIBHOCTH, OICHUBATH COOTBETCTBHE
pE3yNbTaTOB 1LIETISIM, OLIEHUBATh PUCKH MOCIEICTBUHN 1eATeIbHOCTH;

- pa3BHUBaTh KPEATHMBHOC MBIIUICHHEC TIPH PEIICHUU KU3HCHHBIX
npodiem

0) 0a30BbIe HcCCIe0BATEIbCKHE eCTBUS:

- BIAAeTh HaBBIKAMH Yy4eOHO-MCCIEIOBATEIbCKOH UM MPOEKTHOM
JESITSIIbHOCTH, HaBBIKAMU Pa3pelIeHUs MpooJiem;

- BBISIBIISITH IPUUMHHO-CJICICTBEHHBIC CBSI3U U aKTyallM3UpPOBaTh 3a7a4y,
BBIIBUTATh THUIIOTE3y €€ PEIICHUs, HaXOJUTh AapryMEHTBI JIs
JOKA3aTeNbCTBA CBOUX YTBEPXKICHHI, 3aaBaTh MapaMeTPhl U KPUTEPUN
peIIeHUs;

c(OPMHPOBAHHOCTh 3HAHUW O MECTE W POJH OHUOJIOTUH B
CUCTEME Hay4HOTO 3HaHUS; (QYHKIIMOHAILHOW IPaMOTHOCTH
4eNioBeKa ISl PEeIICHUs KU3HEHHBIX POOIIeM;

cOpPMUPOBAHHOCTh YMEHHUS PACKpBIBATh  COJCPIKAHUE
OCHOBOIIOJIATAIONIMX OMOJIOTHYECKUX TEPMUHOB U TTOHSITHIA:
KW3Hb, KJICTKAa, TKaHb, OPTaH, OPraHW3M, BUJ, MOITYJISIIHSI,
JKOcHUCcTeMa, OwmoleHo3, Owocdepa; meradboausm (0OMeEH

BEIICCTB W TPEBpAIICHHE  DHEPIHH),  TOMEOCTa3
(camoperynsauus),  OuocuHTe3  Oenka,  CTPYKTypHas
OpTraHHU3aIHs HKHUBBIX CHUCTEM, JTUCKPETHOCTD,
CaMOpETyYJISIUs, CaMOBOCIPOU3BEICHHE (PEIPOMYKIIHS),
HACJICJICTBEHHOCTh, HW3MEHYMBOCTh, JHEPro3aBUCUMOCTb,
POCT U Pa3BUTHE, YPOBHEBAs OPraHU3AIINUS;

cOpPMUPOBAHHOCTh YMEHHUS PACKpBIBATh  COJEPIKAHHE

OCHOBOTOJIAralomuX OUOJOTHYECKUX TEOPUN M THIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOW, SBOJIIOIMOHHOM,
IIPOUCXOXKICHUS KU3HU U YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUS pacKpbIBaTh
OCHOBOIOJIararoIme OHnoJOrHYecKue 3aKOHBI u
3akoHomepHoctu (I. Mengens, T. Moprana, H.U.

Basunosa, 3. I'ekkens, @. Mromnepa, K. bapa), rpanuibl ux
MIPUMEHUMOCTH K JKUBBIM CUCTEMaM;

MPUOOPETEHHE OMbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAay49HOTO  TIO3HAHWS, HCIOJB3YeMbIX B  OHOJIOTHH:
HaOJIOJICHUsT YW OMHMCAHMS JKUBBIX CHCTEM, MPOIECCOB H
SBJICHUI; OpTraHW3allid W TIPOBEACHUS OHOJOTHYECKOTO
SKCHEPUMEHTA,  BBIABWKEHUSI  TUIIOTE3,  BbISBICHUS
3aBUCHMOCTH  MEXJIYy  HCCICIYEMBIMH  BEJIMYWHAMH,




- aHaIM3UPOBATh IIOJIYYEHHBIE B XOAE PEUICHUS 3aJayd pe3yIbTaThbl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHUE
B HOBBIX YCIIOBHSIX;

- yYMETb INEPEHOCUTh 3HAHMS B IIO3HABATCIIBHYIO U IIPAKTUYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00I1aCTei;

- BBIABUIaTb HOBBIC HJIEU, IIpEUIaraTb OPUTHMHAIBHBIE IIOAXOABI H
peLIcHus;

- CIIOCOOHOCTb HX HCIIOJI30BAaHUS B IO3HABATEIbHOW M COLMAIbHON
IIPaKTHUKE

OOBSICHEHUS TIOJTYYCHHBIX PE3YJIbTATOB U (HOPMYITUPOBAHHS
BBIBOJIOB C HCIIOJIb30BAaHHEM HAYYHBIX MOHITHHA, TCOPUU H
3aKOHOB;

cOPMUPOBAHHOCTh YMEHHUSI BBIACIATh CYIIECTBECHHBIC
NPU3HAKH BUPYCOB, KIJIETOK IPOKAPUOT M OIYKAPHUOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OpPTaHH3MOB, BHJIOB,
OHMOTEOIICHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIIECCOB
oOMeHa BEHIECTB M TPEBpAIICHUS DSHEPrUU B KIIETKE,
(doToCHHTE3a, TUIACTHYECKOTO U JHEPreTUYECKOro oOMeEeHa,
XEMOCHHTE3a, MHT03a, MeH03a, OTUIOAOTBOPCHUS, PA3BUTHI
U Pa3sMHOXCHHUS, HHIMBHIYaJbHOTO PA3BUTHUS OpPraHM3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHWE, ECTCCTBCHHOIO
otbopa, BHJ1000pa30BaHMsI, MIPUCIIOCOOJICHHOCTH
OpPraHU3MOB K cpefe OOWTaHWs, BIHSHHUS KOMIIOHCHTOB
9KOCHCTEM, AHTPOINOI'CHHBIX HW3MEHEHHH B 3KOCHUCTEMax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W TIPEBpAIICHUE
sHeprum B onocdepe;

cOPMUPOBAHHOCTh ~ YMCHHS  peIIaTh  OHOJIOTHYECKUE
3a/1a4¥, COCTABIIATh TCHOTUITMYECKHE CXEMbl CKPCIIMBAHUS
JUISL pa3HBIX THUIIOB HACIIEJOBAHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMBl IEPEHOCAa BEHIECTB W DJHEPrUd B
9KOCUCTeMax (1IeTH MUTaHUs, MUIIEBIE CETH)

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeCcTBa MIOUCKA,
aHanu3a u
UHTEPIpETauN
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32,144
npodhecCuoHaNBHOM
JIeSITeITbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

- c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKU W OOIIECTBEHHOH NpaKTHKH,
OCHOBAaHHOTO Ha JHajore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

- COBEpILUEHCTBOBAHME SA3BIKOBOM M UHUTATENILCKOM KYJIbTYpbl Kak
CPEJCTBA B3aUMOACUCTBUSI MEXKAY JIFOJBMU U TO3HAHUS MUPA;

- OCO3HaHHWE [IEHHOCTM HAY4YHOM  JI€ITEIBHOCTH, TOTOBHOCTh
OCYILECTBJIATh MPOEKTHYHD U  HCCIEIOBATENBCKYHO JEATEIIBHOCTh
VHJIUBUYAIBHO U B TPYIIIIE;

OBsnageHue YHUBEPCAIbHBIMU y4eOHBIMU MMO3HaBaTEeILHBIMU
NEUCTBUSIMU:

chOpPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  OILIEHHUBATH
nH(pOpMaIIHI0 OMOJIOTHYECKOT0 COAECPKaHMSI, BKIIOYAIOIIYIO
NICEBJIOHAYYHbIE 3HAHMS U3 PaA3JIMYHBIX HCTOYHUKOB
(cpenctBa MaccoBod uWH(pOpMaIMK, HAYYHO-TIOMYJISIPHBIC
MaTepuaybl); HMHTEPIPETUPOBATh  STUYECKHE  ACHEKThI
COBPEMEHHBIX HCCJICJIOBAaHMN B OWOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH; paccMaTpuBaTh rI100aNbHbIC
9KOJIOTUYECKHE TPOOJIEMBI COBPEMEHHOCTH, (HOPMHPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

chOpMUPOBAHHOCTh YMEHHUM  CO3/1aBaTh COOCTBEHHBIC
MMCbMEHHBIE W YCTHBIE  COOOIIEHWS Ha  OCHOBE
Omosornueckoil MHPOpPMaNUU U3 HECKOJHKUX HCTOYHUKOB,
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B) padora ¢ uHdopMaIueii:

- BJIaACTb HAaBbIKaMH ITOJIYYCHUA I/IH(I)OpMaI_II/II/I U3 UCTOYHUKOB PA3HBIX
THUIIOB, CaMOCTOSITEITLHO OCYILIECTBIISITH TIOMCK, aHaJm3,
CHCTEMAaTH3alMI0 U UHTEPIPETALUI0 HHPOPMAIIUK PA3INYHBIX BUIOB U
(bopM mpencTaBICHHS;

- CO3J1aBaTb TCKCThI B Pa3IMYHbIX (bopMaTax C YUCTOM Ha3HA4YCHUMA
UHPOpPMALIUK U LIEJICBOI ayJAMTOPUH, BHIOUpas ONTHMalbHYIO (HopMy
MMPpEACTAaBJICHUA U BU3yaJIM3allhu,

- OLEHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTH HH(pOpMaInuu, ee
COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-3TUYCCKHUM HOPMaM;

- HCIIOJIb30BaTh CPEICTBA MH(POPMALMOHHBIX U KOMMYHUKAITHOHHBIX
TEXHOJIOT U B peliCHUN KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpPraHU3aIlMOHHBIX 3a7a4 ¢ COOJIOJICHUEM TPEOOBAaHHUI 3PrOHOMUKH,
TEXHUKU O€30MAaCHOCTH, TMTMEHbI, PecypcocOepekeHus, MpaBOBbIX M
ATHYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;
- BJIAACTb HAaBbIKAMM pacCllO3HABaHWA W 3alllUThI
WH(POPMAIIMOHHON 0€30MACHOCTH JTMYHOCTH

uHpOpManuy,

I'paMOTHO HCIIOJIB30BATH MMOHATHHHBINA alrrapar ouoaoruu

OK 04.
O dexTuBHO
B3alMOJICCTBOBATE
u  paboratb B
KOJIJICKTHBE u
KOMaHJ1e

- TOTOBHOCTh K  CaMOpa3BUTHIO,
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HaBbIKAaMU y4eOHO-UCCIIEJ0BATEIbCKOM,
COLMAJIBHOU JIEATENBHOCTH;

OBJageHue YyHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMM I€HCTBUSIMH:
T') COBMECTHAs 1eITeJIbHOCTD!

- TNOHMMAaTh M  MCIOJb30BaTh
WHAUBUAYAIbHON paboTHI;

- NPUHUMATH I COBMECTHOW JEATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATH JEUCTBUSA MO €€ JOCTHUIKEHMIO: COCTAaBJIATH IUIaH
JNIEUCTBUMA, paclpenesiaTh POJM C YYETOM MHEHUHM YYaCTHHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJIWHUPOBATh U BBINOJHATH PabOTy B YCJIOBHUSAX PEATHHOTO,
BUPTYAITHHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

- OCYILECTBJISITh MO3UTHUBHOE CTPATETUUYECKOE MOBEICHUE B PA3IMYHbBIX
CUTyallUsiX, TMPOSIBISATH TBOPYECTBO W  BOOOpakeHUE,  OBIThH
VHUIMATHBHBIM

CaMOCTOATCIIbHOCTH u

MPOEKTHON U

MpEMMYIIECTBA KOMAaHIHOM U

IpUOOpETEHUE OIbITa IMPUMEHEHHUS] OCHOBHBIX METOJ/I0B
HAy4HOTO  TIO3HAaHUS, MCIOJB3YeMbIX B  OHOJOTHH:
HaOJIIO/IEHNsT U ONHMCAHMS JKUBBIX CHCTEM, IPOLECCOB H
SBJICHUH; OpraHu3alMi U TPOBEJCHHUS OHOJIOTHYECKOTO
OKCIIEPUMEHTA,  BBIABWKECHHsS  THUIIOTE3,  BBIABICHUSA
3aBUCUMOCTH  MEXIY  HMCCIEIYEMbIMH  BEJIMYHMHAMY,
OOBSICHEHUS TIOJYYEHHBIX PE3yJIbTaTOB U (POPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX MOHATUN, TCOPUU U
3aKOHOB




OBi1aieHHe YHUBEPCAJIBLHBIMHU Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) IPUHSTHE Ce0sl U IPYTUX JIIOIeii:

- OPUHUMATh MOTUBBI W AapryMEHThl JAPYruX JIOACH NIpHU aHalu3e
pE3yJIbTAaTOB JIEATENBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFO/IeH Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH JPYroro 4eJI0BeKa

OK 07. | B ob6JacTH IKOJOrMYECKOr0 BOCIIMTAHMSI: chOpPMUPOBAHHOCTh ~ YMEHHSI MPUMEHSTh IOJy4YEHHbBIE
CopeiicTBOBaThH - c()OPMHPOBAHHOCTH KOJOTUYECKON KYIbTYphl, IOHUMAHUE BIUSHUA | 3HAHUA [ OOBSCHEHUsT OWOJOTMYECKUX NPOLECCOB U
COXPAaHEHHIO COLIMATILHO-DKOHOMHMYECKUX IPOLIECCOB HAa COCTOSIHME NPUPOAHOM W | SABICHWM, Ul NPHUHATHA NPAKTUYECKUX PpELICHHH B
OKpY’KaroIeu COLMAIBHON CpeJbl, 0OCO3HAHME TTI00ATBHOTO XapaKTepa SKOJIOTUIYECKUX | TIOBCEIHEBHOW KHM3HM C LEIbI0 oOecreueHus: 0€301macHOCTH
cpensl, npobiewm; CBOECTO 3I0pPOBbSl M 3J0pPOBbS OKPYKAIOIIMUX JIIOACH,
pecypcocOepexeHn | - IIIaHUPOBAHUE U OCYIIECTBICHHUE JICHCTBHIA B OKPYXAOIIEH cpeae Ha | cOOMIOIEHUsT 3J0pOBOr0 00pas3a >KU3HH, HOPM TPaMOTHOTO
10, IPUMEHATH | OCHOBE 3HAHMS LIEJIEH YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA; IIOBEJICHUSI B OKPYJKAIOLEH NPUPOAHON Cpeze; MOHMMaHHE
3HAHUS 00 | akTUBHOE HENpUATUE JIEHCTBUM, INPUHOCAIIUX Bped OKpYXKarollel | HeoOXOJMMOCTH UCIIOIb30BaHMSI JOCTUKEHU COBPEMEHHOM
WU3MEHEHNUN cpene; Ouosornd W OMOTEXHOJNOTMI i1 palMOHAJIBLHOIO
KJINMATA, - yYMEHHE TNPOTHO3UPOBaTh  HEOJIAroNmpUATHBIE  SKOJOTMYECKHE | MPUPOIONOIb30BAHUS

IIPUHLIHATIIBI IOCJIEACTBUSI IPEATIPUHUMAEMBIX IEHCTBUM, IPEAOTBPAILATh UX;

OepexIInBOro - paCLIMPEHME OIBITA AESATEIBHOCTU YKOJIOTMYECKON HAIIPABICHHOCTH;

IIpOU3BOJICTBA, - OBJIAJiCHUC HaBBIKAMHU  Y4eOHO-MCCIICIOBATCIbCKOW, MPOCKTHOW U

3¢ PeKTHBHO COLIMAJILHOM JIeSITeIbHOCTH

JIeCTBOBATH B

Ype3BBIYANHBIX

CUTYyalUAX

[IK 2.5. BbInonHATh | aHAIU3UPOBATh MOJYUEHHBIE B XOJ€ PEIICHUS 3a/laul Pe3yJIbTaThl, cOpPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  OLIEHHUBATh
CaHUTapHO- KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE | MHPOPMALIMIO OMOJIOTMYECKOr0 COIepKaHMs, BKIFOYAIOIIYIO
SIUJIEMUOJIOTHYECK | B HOBBIX YCJIOBUSIX; IICEBJIOHAYYHBIC 3HAHUSA W3 PA3NIMYHBIX HMCTOYHUKOB
ue TpeOOBaHUS IMpH (cpencTBa MaccoBoil MHGpOpMalMU, HAYyYHO-TIOMYJISPHBIE
IIPEI0CTaBICHUH MaTepuasbl); HUHTEPIPETUPOBATH  ITUYECKUE  ACIEKTHI
KOMMYHaJIbHBIX COBPEMEHHBIX HCCIICIOBAaHHM B OHMOJNOTUH, MEIUIUHE,
yCIIyT OMOTEXHOJIOTHH; paccMarpuBaTh rJ100aNbHbIE

9KOJIOTUYECKHE MPOOJIEeMbl COBPEMEHHOCTH, (POpMHUPOBATH
10 OTHOILLEHHUIO K HUM COOCTBEHHYIO MO3UIHIO;




2. CTPYKTYPA U COJEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

JTUCLHUTIIMHBI

2.1. O0bemM JUCHUIIMHBI U BUbI Y4e0HOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHON MPOrpPaMMbl THCITHILTHHBI 72

B T.Y.

OcHoBHoOeE coepxxaHue 72

BT. U.:

TeopeTuiecKoe o0ydeHue 40
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHHUEC 2

NPaKTUYECKHUE 3aHATHS 20
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHHUE 8

n1abopaTopHbIE 3aHATH 4
B T.4. IPO(ECCHOHAILHO-OPUCHTUPOBAHHOE COJICPIKAHUEC 2

KontpoabHas padora 6

IIpomeskyTouHas arrecTauus (3a4er) 2
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2.2. TemaTu4ecKMid IJIAH M COEPKAHUE TUCIIUTIIIMHBI

HaumenoBanue Conep:xkanue yuye0HOro MaTtepuasa (0OCHOBHOE M MPO(decCHOHAILHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHEe 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 3 4

Paznean 1. Kilerka — cTpyKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 'KHBOTO 18
Tema 1.1. OcHoBHOE coep:kaHue 2 OK2
Buonorus kak TeopeTnueckoe odyueHnue: 2
Hayka. O0masi | CoppemeHHbIe OTPACIN OGHONOrHYCCKUX 3HAHMH. CBA3b GHOTIOTHH C APYTUMHI HAYKAMHU: OGHOXHMI,
XapaKTepUCTUK |Oouodusuka, OnoHuKa, reHoreorpadus u ap. Posb 1 Mecto 6nonoruu B popMUpOBaHUU COBPEMEHHOM
a JKU3HU Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aluM kuBoi Marepuu. OO011ast XapaKTepuCTHKa )KU3HU, CBOMCTBA

KHBBIX CUCTEM. XMMUYECKHH COCTaB KJIETOK
Tema 1.2. OcHoBHOe coep:kaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢ynxkuuonanbn | Knerounas teopus (T. [lIBann, M. llIneiinen, P. Bupxo). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJICTOUHOMN OK-4
asi opraHu3anusi | teopuu. TUIBI KIETOYHON OpraHU3aluy: MPOKAPUOTUYECKUHN U 3yKapuOTHUYEeCKUi. OTHOKIIETOUHbIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpOeHUE MPOKapUOTHUECKON KIeTKU. CTpoeHUE 3yKapHOTUYECKON KIIETKH.

Hexknerounsie (opMbl sx13HU (BUPYCHI, OakTeproari)

JlabopaTopHble 3aHATHSA: 2

[Ipro6pereHue omnbITa IPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHUS IIPU BBITIOJTHEHUH JJaOOPATOPHBIX padoT:

JIaGoparopHas

1. Jlaboparopnas pabota «CTpoeHue KIETKHU (pacTeHUs], )KUBOTHbIE, TPUOBI) U KJIETOYHbIE BKIIOUCHUS
(kpaxma, KapOTHHOUBI, XJIOPOIIACThI, XPOMOILIACTHI )>»

[ToaroroBka MukpomnpenaparoB, HaOJIOJEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE Pa3InIUil MEXIY

M3y4yaeMbIMH 00beKTaMH, (POpMYIHPOBAHNE BHIBOJIOB

IpakTHyecKne 3aHATHS: 2

BI/IPYCHBIC u GaKTepI/IaHLHLIC 3a00JIeBaHUs. O6H_II/IC MPUHIUIIBI UCTIO0JIB30BAHUS JICKAPCTBCHHLIX BCILCCTB.
OcobeHHOCTH MPUMCHCHUA AHTHOMOTHKOB. HpCILCTaBJ'ICHI/Ie YCTHBIX COO6H.ICHHﬁ C npe3eHTauHeﬁ,
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MOATOTOBJICHHBIX I10 MEPCYHIO HCTOYHUKOB, pPCKOMCH/JOBAHHBIX MIPCIIOJaBaTCIICM

Tema 1.3. OcHoBHOe coepkaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkuuonaabH | XpomocomHuas teopust T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIE U
ble (akTOpbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAIJIOUTHBIN U AUIUIONAHBI Habop. Hykneumnoswie kucnoter: JIHK, PHK
HACJIeACTBEHHOC | HaxOXK/CHHE B KJIETKE, UX CTpOeHUE U (PyHKIMU. MaTpu4HbIE MPOIIECCHl B KIETKE: perInuKaIus, OnOCUHTE3
TH Oeinka, penapanus. [ eHeTHYEeCKUI KO M €r0 CBOMCTBA

IIpakTHYeckune 3aHATHSA: 2

Pemenue 3aia4 Ha onpe/esieHne NOCIEA0BaTENbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME U B CiIydae

M3MEHEHUS TOCIIeI0BaTeNbHOCTH HyKiIeoTun0B JTHK
Tema 1.4. OcHoBHoOe coJepkaHue 2 OK-2
O0men BemecTB | TeopeTuyeckoe o0yyeHue: 2
u npespamienue | [Tonstre MeTaboau3M. ACCUMMIISINS U JUCCUMIIISINS — IB€ CTOPOHBI MeTabommu3Ma. Turbl oOMeHa
JHepruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHBIH, a3poO0HBIN 1 aHa’poOHBIH. [InacTnueckuii ooMeH. @OTOCHHTE3.
KJIeTKe XeMOCUHTE3
Tema 1.5. OcHoBHOE coaep:xaHue 2 OK -2
KusHeHHbIN Teopernueckoe o0yueHnue: 2 OK -4
HUKJ KJIETKH. KieTounslii nuki1, ero nepuoasl. MUTO3, €ro CTainuu U NpOMCXOAAIIUE Mpolecchl. buonoruueckoe
Murto3. Meiio3 3HaueHue MuTo3a. Meiio3 u ero craguu. [loBenenne xpomocoM B meiiosze. Kpoccunrosep. buonornueckuit

CMBICII MeH03a
KonTpoibHasn MonekyJIIpHBII YPOBEHb OpraHNU3aliuy )KUBOTO 2
padora
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 20
Tema 2.1. OcHoBHOE coepkaHue 2 OK -2
Crpoenne Teopernueckoe o0yueHue: 2 OK-4
OpraHusma MHOroKJI€TOUHbIE OPTaHU3Mbl. B3aMOCBS3b OpraHOB U CUCTEMBI OPIAaHOB B MHOTOKJIETOYHOM OpTaHU3ME.

I'omeocTta3 opranusma u €ro nNoJAepKaHue B MIPOLECCE KU3HEAEATENbHOCTH
Tema 2.2. OcHoBHOE coep:xaHue 2 OK -2
DopMbI Teopernyeckoe o0yueHue: 2
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Pa3MHOKeHUsI ®opmbl pa3MHOKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoOKeHHe. Bupl 6€croaoro pa3MHOKEHUS.
OpPraHu3MOB [TonoBoe pazmHoxkeHue. ['amerorenes y >kuBoTHbIX. CriepmaTorenes u ooreHes. CTpoeHue MoI0BBIX

kJ1eToK. OII010TBOPEHHE
Tema 2.3. OcHOBHOe coepKaHHe OK -2
Onurorenes TeopeTnueckoe obydeHue: OK-4
pacTeHui, WuauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOpUoreHes u ero craauu. IloctaMOproHaIbHbIN EPUOA.
KUBOTHBIX H Craauu nocTaMOpHOHAIBHOIO PA3BUTHUS Y )KUBOTHBIX M yesioBeka. [IpsmMoe u Henpsimoe pa3BUTHE.
Yyes10BeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHHUM
Tema 2.4. OcHoOBHOE co/lep:KaHue OK-2
3axonomepHocT | Teoperuueckoe o0yyeHue: OK -4
U HacJiefoBaHus1 | OCHOBHBIE NTOHATHS T€HETUKU. 3aKOHOMEPHOCTU oOpa3oBaHusl rameT. 3akoHsl I'. Mennens

(MOHOTHMOpUIHOE U TTOJUTHOPUIHOE CKpelnBanue). B3anmoeiicTBrue reHoB

IIpakTHyeckue 3aHATHA:

Pemrenue 3aa4 Ha onpesenieHre BEPOSTHOCTH BOZHUKHOBEHHUS HACTIEICTBEHHBIX IPU3HAKOB IIPH MOHO-,

IH-, TIOJUTHOPUIHOM M aHAJIM3UPYIOLIEM CKPELMBAaHUM, COCTaBIIEHNE FeHOTUIINYECKUX CXEM CKpEIUBaHUS
Tema 2.5. OcHoBHOE cogepkaHue OK-1
Cuermiennoe Teoperuueckoe oGydenue: OK -2
HacJleJ0OBaHHe 3akonsl T. Moprana. CueruieHHOe HacieloBaHUe TeHOB, HapyleHue crerienus. HacnenoBanue
NPU3HAKOB MIPU3HAKOB, CLIETUIEHHBIX C TIOJIOM

IIpakTHyeckue 3aHATHA:

Pemrenue 3aa4 Ha onpesieNieHHe BEPOSTHOCTH BOZHUKHOBEHHST HACIIEICTBEHHBIX TPU3HAKOB TIPH

CIIETITICHHOM HACJIeZIOBaHUH, COCTABJICHUE TEHOTUITMYECKIX CXEM CKPEIIMBaHUS
Tema 2.6. OcHoBHOE coep:kaHue OK-1
3akonomepHoct | TeopeTuueckoe ody4yeHue: OK -2
U H3MEHYMBOCTH | VI3MEHUMBOCTh MPU3HAKOB. BU/IbI N3MEHUMBOCTHU: HACJIEICTBEHHAs! M HEHACIEACTBEHHAsl. 3aKOH OK-4

TOMOJIOTUYCCKUX PAIOB B HacJIeACTBEHHOM U3MEHUNBOCTHU (HI/I BaBI/IJ'IOB). MYTaI_II/IOHHa}I TCOpUa
W3MEHYUBOCTH. Buapl MYTaL[I/Iﬁ 1 NPpUYHHBI UX BOBHUKHOBCHHUA. KapI/IOTI/IH yesoBeka. HacnencTtBeHHEIE
3a00JIeBaHUs YeoBeKa. I eHHbIC U XPOMOCOMHELIC 0oJie3HM yeaoBeka. boie3nu ¢ HacJIeICTBEHHOM
npeaApPacCIIoJIOKCHHOCTBIO. 3HaucHUE MEIUIIMHCKOM T€HETUKU B OpeaAOTBPAIICHNUU U JICHCHUU I'CHCTHYCCKUX
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3a00JIEBAHUI YETIOBEKA

IIpakTnyeckue 3aHATHSA: 2
Pemienue 3aa4 Ha onpeesieHHe TUIIAa MyTalluH [IPH Mepeade HACIeICTBEHHBIX MPU3HAKOB, COCTABICHUE
TEHOTUITUYECKUX CXEM CKpEIIUBAHUS
Kontposabnasn 2
CrtpoeHue U GyHKIMH OpraHu3Ma
padora
Pa3nen 3. Teopusi 3BoJIIONNH 6
Tema 3.1. OcHoBHOE coiep:KaHue 2 OK-2
Hcropus TeopeTnueckoe odyueHnue: 2 OK-4
3BOIOIMOHHOIO | [TepBrie aBomonmonHsie kKonueniuu (JK.b. Jlamapk, X.JI. broddon). DBomronnonnas teopus Y. JlapBuHa.
yueHHusl. CuHTeTHYecKas TeOpHs YBOIIOIUH U €€ OCHOBHBIC TIOJI0KEHUSI.
MuxposBosrouu | MukposBosttonus. [lonyssiiys Kak aieMeHTapHast eAMHUIA SBOTIONNHN. [ eHEeTHYECKHE OCHOBBI SBOJTIOLINH.
f DOneMeHTapHbIE (PaKTOPHI BOMIONNU. EcTecTBEeHHBIN 0TOOP — HANIPABISAIOMIMNA (PAaKTOP SBOIIOLNH.
BunooOpa3oBanue Kak pe3ysibTaT MUKPOIBOIIOIUH
Tema 3.2. OcHoBHOeE coaep:xaHue 2 OK -2
Maxkpossomouu | Teopernueckoe o0yueHnme: 2 OK -4
s, Maxpososonust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBoitoimu (A.H. Ceseprios). [lytu
Bo3HHKHOBEHME | MOCTHXKEHUS OHoornueckoro nporpecca. CoxpaneHune GMopasHooOpas3us Ha 3emiie.
U pa3BUTHE ['umoTe3bl ¥ TeOpuU BO3HUKHOBEHUS JKM3HH Ha 3emIe. [losBneHue nepBhIX KIETOK U UX IBOTIOIUS.
*Ku3Hu Ha 3emie | [IpokapHoThl U dyKapuOThI. [IpOUCX0XK/ICHIE MHOTOKJIETOUHBIX OPraHH3MOB. BO3HHKHOBEHHE OCHOBHBIX
[[ApCTB SYKapUOT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK -2
IIpoucxoxnenne | Teopernueckoe odyueHnme: 2 OK-4
yeJioBeKa — AHTpormonorus — Hayka o yenoBeke. CucTeMaTHIecKoe MojIoKeHne YeaoBeka. CXOACTBO U OTIHUUS
aHTpOIOreHe3 9eJIoBeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTAIMH aHTPOIIOTEHE3a. DBOIOIHS COBPEMEHHOTO YeTIOBEKa.
YenoBeueckne packl U UX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka Io IaHeTe.
[TprucnocoOaeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHSM CPE/Ibl
Pa3nen 4. dxoJiorus 18
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Tema 4.1. OcHoBHOE coep:kaHue OK-1
Ixouornvyeckne | Teopernueckoe odoyueHue: OK -2
(paxTopsl n Cpenpl 0OuTaHNs OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIIIHASA, IOYBEHHAs, BHYTpHOpPTaHU3MeHHast. OU3HKO- OK -7
Cpeabl X KU3HU XUMHYECKHE OCOOCHHOCTH Cpejl 0OMTaHUsI OpraHu3MoB. [Ipucnocobienus OpraHu3MoB K JKU3HH B Pa3HBIX

cpenax. [lonstue sxonoruueckoro pakropa. Knaccuduxams sxonoruueckux pakroposn. [IpaBuio

muanmyMa 0. JIn6uxa. 3akon TonepantHoctu B. Illendopna
Tema 4.2. OcHoBHOE co/lep:KaHue OK-1
Honyasiuus, Teoperuueckoe ody4yenue: OK -2
cooduecTBa, DKOJIOrHYECKask XapaKTEPUCTHKA BHIA U TOMYJIAIMA. DKOJIOTHYECKAs HUIIIA BUIA. DKOJIOTHYECKUE OK-7
IKOCHCTEMBbI xapakTtepucTuku nomnyasiuuu. CooluiecTBa u s3KocucTeMbl. broreHos u ero crpykrypa. CBsi3u MEX1y

opranuzMamu B 0moreHo3e. CTpyKTYpHbIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BEIecTB ¥ MOTOK HEPTUH B SKocHcTeMe. Tpoduueckie ypoBHH

IIpakTnyeckue 3aHATHA:

Tpoduueckue uenu u cetu. OCHOBHbBIE IIOKAa3aTENN IKOCHCTEMBI. brioMacca 1 npoyKius. DKoI0ruieckue

MUpaMHJIbl yucell, OuoMaccsl U 3Hepruu. [IpaBuiio nupaMuibl SHEPTUHU.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 110 IEPEHOCY BEIECTBA U DHEPTUHU B

HKOCHUCTEMAX C COCTaBJIEHUE TPO(YUUECKUX LIeTIel U MUpaMul OMOMacChl U SHEPTUU
Tema 4.3. OcHoBHOE cogepkaHue OK-1
Buocdepa - Teoperuueckoe oGydenue: OK -2
rj100aabHas buocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasnenuit o buocdepe B Tpyaax B.M. Bepnanckoro. OK-7
akojgoruyeckas | OGmactu 6uocheps! U ee KOMIIOHEHTHI. JK1BOe BerecTBo Ouochepsl U ero PyHKIIUU.
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6nocheprl. OcobeHHOCTH OUOChephl Kak r100aTbHON SKOCUCTEMBI.

Jlunamuueckoe paBHoBecue B Onocdepe. KpyroBopoTsl BelecTB 1 OMOre€0XMMHUECKHUE IUKIIBI.

['moGanpHBIE SKOTOTHYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOE coiep:KaHue OK-1
Bausinue Teoperuueckoe o0yueHue: OK -2
AHTPONMOTE€HHBIX | AHTPONOIeHHbIE BO3ACUCTBUS Ha Ouochepy. 3arps3HeHus KaK BUJI aHTPOIIOTEHHOT'O BO3/I€HCTBHUS. OK-4
(akTopos Ha AHTponoreHHsle Bo3AeicTBHs Ha aTMocdepy. BosaelicTBus Ha ruapochepy. BozneiictBus Ha nutocdepy. OK-7
ounocdepy AHTpONOreHHbIe BO3/ICHCTBHS Ha OMOTHYECKHE co00IIecTBa. YTIIyOJIEHHO U3Y4alOTCsl OTXO/IbI, CBSI3aHHbIE IK 2.5

15




C Oompene’eHHON podeccueii/cnenuanTbHOCThIO
IpakTHyeckue 3aHATHA: 2
[TpakTuyeckoe 3ansTre «OTXOBI POU3BOCTBAY

*B TomM 4ncie npodeccHoHAILHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE TPAKTUYECKOT0 3aHATHS 2
[IpakTuueckoe 3ansatue «OTX0/1bl Mpou3BOACTBa». Ha ocHOBE denepanbHOro KiacCu(pUKauOHHOTO

KaTajiora OTXOJIOB OIPE/IEIISTh KIIacC ONACHOCTH OTXO0B; arperaTHOE COCTOSIHIE U (GH3HIECKYI0 hopmy
OTXO0JI0B, 00pa3yIoIMXcst Ha paboyeM MecTe / Ha dTarax MpOU3BOJICTBA, CBSI3aHHBIE C ONPE/ICIICHHON
npodeccueit/cnennatbHOCTHIO

Tema 4.5. OcHoBHOE coep:kaHue 4 OK-2
Biausinue Teopernueckoe o0ydeHue: 2 OK -4
COMATIbHO- 3/10pOBbe U €ro cocTaBistomye. PakTopspl, NOJOKUTEIBHO U OTPULIATEIBHO BIMSIONINE Ha OPraHU3M 2 OK -7
IKO0JIOrHYecKHX | yenoBeka. [Ipobiiema TeXHOreHHBIX BO3/ICHCTBUI HA 3I0pPOBbE YETIOBEKA (3JEKTPOMArHUTHBIE MOJIS, IK 2.5
¢dakTopoB Ha OBITOBasi XUMUS, N30BITOYHBIC IIYMBI, PaUalNs U T.I1.). AanTanus OpraHu3Ma desioBeKa K pakTopam
310pOBbe okpy»katoreit cpeabl. [IpuHuuns! popmupoBaHus 370poBbecOeperaroiero nopeaeHus. Guznyeckas
JeJ0BeKA aKTUBHOCTb U 3/10pOBbE. BHOXMMHUYECKHE aCIIEKThl pallMOHAILHOTO UTAHUS

JlaGopaTopHble 3aHATHSA: 2

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGoparopHas paboTa «YMCTBEHHast pab0OTOCTIOCOOHOCTHY
OBnazieHue METOIaMU OTPEIeNICHUsI TOKa3aTesell YMCTBEHHOM pab0TOCIIOCOOHOCTH, OOBICHEHHE
MOJIYYEHHBIX Pe3yIbTaToOB U (POPMYJIMPOBAHUE BBIBOJIOB (IMMCbMEHHO) C MCIIOJIb30BAHUEM HAYUHBIX
MIOHSATUI, TEOPUN U 3aKOHOB

2. JlaGopatopHas pabota «BausHue abnornyeckux GpakTopoB Ha yenoBeKa (HU3KHE U BHICOKHE

TeMIepaTypbl)»

N3ydyeHne MexaHU3MOB aJlanTallii OpraHu3Ma 4esloBeKa K HU3KUM U BBICOKHUM TeMIlepaTypam U
00BsICHEHHE MOTYYEHHBIX PE3yJIbTAaTOB U (DOPMYIHPOBAHHE BHIBOJAOB (ITMCHbMEHHO) C UCIIOJIb30BAHUEM
Hay4HBIX [IOHATHHI, TEOPUI U 3aKOHOB
*B ToM 4ucie npogeccHOHAIbHO-OPUEHTHPOBAHHOE CO/IePKAHUE J1a00PATOPHOI0 3aHATHS 2
B kauecTBe TpUrrepoB CHUXKaOMIMX Pa0OTOCIOCOOHOCTh UCIOIb30BaTh YCIOBHUS OCYIIECTBICHUS
npodeccnoHanbHOM eATENIbHOCTH: IIyM, TEMIIEpaTypa, pu3nyecKkas Harpys3Ka u T.1.
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KonTpoibHasn
padora

TCOpeTquCKI/Ie ACIICKTHBI 3KOJIOI'NMH

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COleP:KaAHUE (COAep:KaHUEe PUKJIATHOTO MOIYJIA)

Pa3znen 5. buojorus B :KN3HHA 8 OK-1
Tema 5.1. OcHoBHOE coJepKaHue 4 OK-2
buorexHosorun | TeopeTuuyeckoe comepKaHue: 2 OK-4
B JKM3HH buotexHonorus kak Hayka u Npou3BoJcTBO. OCHOBHbIE HAIIPABJICHUSI COBPEMEHHONW OMOTEXHOIOTHH. 2 1K 2.5
KaK10r0 Mertoabl OnorexHosoruu. OObeKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTUYECKUX U T€HETHUECKUX

sKcrepuMeHToB. [IpaBuia noucka u aHanusa GMO3KOIOrMUYECKON HHPOPMALIUU U3 PA3IMYHbIX HCTOYHUKOB

(HayuHast 1 yueOHO-Hay4YHas TUTEpaTypa, CPEICTBA MaccoBOM nH(popmMarum, cetb IHTepHET U Ipyrue)

IIpakTHyeckue 3aHATHA: 2

Kelicpl Ha aHaIM3 HHGOPMALIMU O HAYYHBIX JOCTHKEHUAX B 00JACTH F€HETUYECKUX TEXHOJIOT A, 2

KJICTOYHOM WHXEHEPHH, MAIIEBBIX OMOTEXHOJIOTHNA. 3aIInTa Keiica: MPpeCTaBIeHHE PEe3YIbTaTOB PEIICHHS

KelcoB (BBICTYIUICHUE C ITPEe3eHTale)

B ToM unciie npodeccHOHAIBLHO-OPHMEHTHPOBAHHOE CO/Iep:KaHue MPAKTHYECKOr0 3aHATUS 2

Tema 5.1 o0s3aTenbHa 7151 U3YYEHUS CTYIEHTaMH BCeX Mpodeccuil/crenraibHOCTeN
Tema 5.2.1. BnoTexH0JI0rHM B NPOMBIIIJICHHOCTH 4 OK-1
Tema 5.2.1. OcHoBHOE coaep:xaHue 4 OK-2
buorexHosornu | [IpakTuyecKue 3aHATHSA: 4 OK-4
B Pa3Butue npoMpllluIeHHON OMOTEXHOIOTUI U €€ IPUMEHEHHUE B KHU3HH YeJIOBeKa, MOUCK U aHaJIM3 2 IIK 2.5
HPOMBINIUIEHHOC | 1y dhopMaruK M3 PasIMYHBIX HCTOYHMKOB (HaydHas U y4eOHO-Hay4Has JIMTEPaTypa, CPEACTBA MACCOBOI
™ uHpopmanuu, cetb IHTEpHET U JpyTrHe)

Kelicpl Ha aHanu3 nHGOpMALIUU O PA3BUTUH MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110 Tpynam)

3amuTa Keiica: [IpencraBienne pe3yabTaToB pelleHns KeWCcoB (BBICTYIIJIEHUE C ITPe3eHTAIHel ) 2
Tema 5.2.2. CouuajibHO-3THYECKHE ACTEeKThI 0MOTEeXHOJI0T Uil 4
Tema 5.2.2. OcHoBHOeE coep:kaHue 4 OK-1
CouunanbHo- IpakTHyecKue 3aHATHS: 4 OK -2
ITHYIECKNE DTUYECKHE aCTIEKTHI Pa3BUTHS OMOTEXHOJIOTHIA M MPIMEHEHHE UX B KHU3HH YEJIOBEKA, TIOUCK M aHAJIN3 2 OK-4
ACHEKTDI MH(OPMAINK U3 PAa3IMYHBIX MCTOYHUKOB (HAaydHas M y4eOHO-HAydHas JHTEPaTypa, CPEACTBA MACCOBOM IK 2.5
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OMOTEeXHOJIOTNii

nHpopmanuu, cetb IHTEpHET U ApyTrue)
Keiicbl Ha aHanu3 HHPOPMAITH 00 STUIECKUX aCMEKTaX Pa3BUTHS OMOTEXHOJIOTHH (10 rpyIIam)

3ammra keiica: [IpeacraBienue pe3yabTaToB pelIeHUs] KEHCOB (BBICTYIUUICHUE C PE3eHTaIUe ) 2
Tema 5.2.3. BoTeXHOJIOTUN U TeXHHUYECKHE CUCTEMbI 4
Tema 5.2.3. OcHoBHOE coep:KaHue 4 OK-1
buorexnosoruu | [Ipakrudeckue 3aHATHSA: 4 OK -2
H TEXHUYECKHE | Pa3pyTHe OMOTEXHOJIOTHIA C IPUMEHEHUEM TEXHUYECKUX CUCTeM (OMOMHKEHEpHsl, OMOMH(pOpMAaTHKa, 2 OK-4
CHCTEMBI OMOHUKA) M X IPUMEHEHUE B )KU3HH YEJIOBEKa, TOUCK U aHAIN3 HHPOPMAIH U3 Pa3TUYHBIX HCTOYHUKOB IK 2.5
(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPEICTBA MaccoBO nH(popMarum, cetb VIHTepHET U Ipyrue)
Keticpl Ha ananm3 nHGOPMALIUU O PA3BUTUN OMOTEXHOJIIOTUH C TPUMEHEHHEM TEXHHUECKUX CHUCTEM (I10
rpymmnam)
3amuTa Keica: [IpencraBienne pe3yabTaToB pelieHUs KEHCOB (BBICTYIIJIEHUE C ITPE3EHTAIUEN ) 2
IIpomexyTouna 2
st arrecranus no | JludbdepennupoBanubiii 3a4eT
AUCHHIIHHE
Bcero: 72
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3. YCJIOBMS PEAJIM3AIIUUA ITPOTI'PAMMBI
YYEBHOU JUCHHUIIJIMHbI

3.1. TpeboBanuss K MHHMMAJBHOMY MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecneyeHun 1o

Peanuzauus yueOHON AMCUMIUIMHBI TpeOyeT Haauuusl y4eOHOro kaOWHeTa 1o
XUMHH,

O6opynoBanue yaeOHOTO KaOrWHETa 1 J1abopaTopuu:

M0CaI0YHBIE MECTa MO KOJIMYECTBY 00YUArOIINXCS;

pabouee  MecTo  mpemojaaBarensi,  OOOpyIOBaHHOE  IEPCOHAJIbHBIM
KOMIIBIOTEPOM € JIMIEH3UOHHBIM WM  CBOOOJHBIM  MPOTPAMMHBIM
o0ecrieueHneM, COOTBETCTBYIOIIUM paszaenam MIPOrPaMMBbI u
MOJKIIOUEHHBIM K cetd Internet wu cpeactBamm  BBIBOJA 3BYKOBOM
uHpopMauu;

KOMILJIEKT Y4eOHO-HATJISHBIX TocoOuii «bruonorusy.

CKaHep;

pPUHTED;

nabopatopHoe 00OpyJoBaHUE IS NPOBEACHUS  JTA0OpPaTOPHBIX U
NPaKTUYECKUX PadoT.
MYJIbTUMEANANPOCKTOP WM MYJIbTUMEANIHAS TOCKA,
($bOoTO MIM/M BUIEO Kamepa,

3.2. NupopmanuonHoe odecnedeHne 00y4eHust
Mycradun, A. I'., buonorus : yuebnuk / A. I'. Mycrapun, B. b. 3axapoB. — Mocksa :
KuoPyc, 2024. — 423 c¢. — ISBN 978-5-406-12000-2. — URL.: https://book.ru/book/950239
(mara oopamenus: 02.06.2023). — TeKcCT : 3NEKTPOHHBIH.
1. Mawmonros, C.T'., O6mas 6uosnorus : yueonux / C. I'. Mamontos, B. B. 3axapos.
— Mocksa : KuaoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. — URL:
https://book.ru/book/948581 (nara obpamienus: 02.06.2023). — TeKcT : 37€KTPOHHBIIA.
2. Konecnukos, C. H., O6mias 6uonorus : yuebnoe nocodue / C. 1. KonecHUKOB.
— Mocksa : KuoPyc, 2023. — 287 ¢. — ISBN 978-5-406-11707-1. — URL:
https://book.ru/book/949522 (nara obpamienus: 02.06.2023). — TeKcT : 37€KTPOHHBIA.
3. Buomnorus. 10 xnacc. Yue6uuk. bazossiii yposens/ B. B. Tlaceunux [u np.] / Tloxpen.
[Taceunuka B. B. - M.: [Ipocsemienue, 2022
4. Buonorus. 11 xnacc. Yue6nuk. basosslii yposens / ITox pex. Iaceunnka B. B. -M.:
[Ipoceemienne,2022

HNHuTepHeT-pecypcesl
— www.sbio.info;
— www.window.edu.ru;
— www.5ballov.ru/test;
— www.vspu.ac.ru/deold/bio/bio.htm;
— www.biology.ru;
— www.informika.ru;
— www.nrc.edu.ru;
— www.nature.ok.ru;
— www.kozlenkoa.narod.ru;
— www.schoolcity.by;
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIBHOM JUCHOUIJIAHBI

Kontponr u® omleHka pe3yapTaTOB  OCBOCHHMSI  001Ie00pa3oBaTeNbHOM

JUCIUITIIMHBI PACKPBIBAIOTCA

yepe3  JUCHUIUIMHAPHBIE  PEe3YJbTaThl,

HaIpaBJeHHBIC Ha (POpMUPOBAHUE OOMUX M MPO(HECCUOHATBHBIX KOMITCTCHIIUN
0 pa3zesiaM u TeEMaM COJIEp KaHMs y4eOHOro MaTepurarna.

OK/IIK Pa3zgen/Tema

Tunbl OeHOYHBIX MEPONIPUATHIA

Paznen 1. Kinerka —
CTPYKTYPHO-
GyHKUMOHAIbHASA
eINHUIIA )KUBOT'0

KonTposbHasi padora «MoJieKyJsIpHbIH YPOBEHb
OpPraHu3anuu KUBOI0»

OK 02 buonorus kak Hayka. OOmias 3anonHenne TaOIHIEI C OIIMCAHUEM METOIOB
XapaKTePUCTHKAKU3HU MUKPOCKOIIMPOBAHUS C UX JOCTOMHCTBAMU U
HeZocTaTKaMu. 3anoiiHeHue Tadauibl «Bkiag yueHbIX B
pa3BuTHE OMOJIOTUM
3anonHeHne CpaBHUTEIBHON TaOIHUIIBI CXOACTBA U
pa3IMYMii KUBOTO M HE )KUBOTO
OK 01 CTpyKTYpHO- OnenuBaemasi TUCKYCCHS 110 BOIIPOCAaM JIEKLIUU.
OK 02 (G yHKIIMOHATbHAS Pa3paboTka MEHTaIbHON KapThI MO KIACCH(PUKAIUU KIETOK
OK 04 OpTaHU3aIMs KJIETOK U UX CTPOEHUIO Ha IPO- U DYKAPUOTUYECKUX U I10 LIAPCTBAM
B MUHHU TPYIIax.
BrimonHenue u 3amuTa 1abopaTopHbIX padoT: «CTpoeHue
KJIETKHU (pacTeHUe, )KUBOTHBIE, IPUOBI) U KICTOYHbBIE
BKJTIOYCHUS (Kpaxmail, KapOTHHOUIBI, XJIOPOTLIACTHI,
XPOMOTLIACTHI)»
[IpakTnueckoe 3ansarue. IlpencraBienne ycTHeIX
cOOOIIeHUH ¢ pe3eHTalMel, TOATOTOBIEHHBIX MO
MIEPEYHIO UCTOYHUKOB, PEKOMEHJOBAaHHBIX
IIperoiaBaTesieM
OK 01 CTpyKTypHO- ®poHTankHbIN onpoc. PazpaboTka rioccapus.
OK 02 (b yHKIIMOHATIbHBIE Pemienue 3a1a4 Ha onpeeneHle HyKJIOTH/IOB,
(hakTOpHI aMUHOKHCIIOT B HOPME U B ClIy4ae U3MEHEHUS
HACJIEICTBEHHOCTHU nocnenosarenbHoctu JJTHK
OK 02 OOMeH BelIeCTB U ®poHTaNTBHBIN OIMPOC.
MpeBpalleHie YHEPTUHB 3anonHeHne CpaBHUTEIHHON TaOIHUIIBI XapaKTEPUCTUK
KIIETKE TUIIOB OOMEHa BEILECTB
OK 02 DKu3HeHHbI UK OO6cyxneHune no Bonpocam Jekuuu. PazpaboTka n1eHThI
OK 04 KIICTKU. BpPEMEHH >KU3HEHHOTO IUKJIA.
Muro3. Menos.
Pa3nen 2. Ctpoenue u KonTpoJsbHas padora «CTpoenne n pyHKIIHUM OPraHU3Ma»
(pyHKIIMHM OpraHu3Ma
OK 02 CTpoeHure opraHu3ma OrnennBaeMasi TMCKYCCHSI.
OK 04 Pa3paboTka MeHTaNbHOM KapThl TKAaHEH, OPTaHOB U CUCTEM

OpPraHOB OPraHU3MOB (PacTEeHUs, KUBOTHBIE, YEJIOBEK) C
KpaTKOW XapaKTepUCTUKON nX (pyHKIIHI
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OK 02

DOopMBbI pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN OIIPOC
3arnosiHeHne TabIUIbI ¢ KPATKOW XapaKTepUCTUKOMN U
npuMepaMu GopM pa3sMHOKEHUST OPraHU3MOB

OK 02 OHTOTEeHE3 pacTeHU, Pa3paboTka n1eHTHI BpeMEHH C XapaKTePUCTUKOW ITAIOB
OK 04 PKHBOTHBIX U YEJIOBEKA OHTOT'€HE3a OT/IeJIbHOU IPYIION )KUBOTHBIX U YeJIOBEKa I10
MUKPOTPYIIaM
Tect/onpoc
CocraBieHune )KU3HEHHBIX IMKJIOB MO OT/IEJIaM IIHKJIOB
(MOXOBH/IHBIE, XBOILLEBUIHbIE, TATIOPOTHUKOBEIE,
rOJIOCEMEHHBIE, IIOKPHITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTH Pa3pabotka rmoccapus
OK 04 HaCJIEI0OBaHUs @poHTAJIBHBIN 0IIpOC
Tect o Bompocam JieKIuu
Pemienue 3a1a4 Ha onpeesieHHe BEPOSTHOCTH
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB IIPH MOHO-,
TTU-, TIOJIMTHOPHUTHOM M aHATM3UPYIOIIEM CKPEIUBaHUH,
COCTaBJICHHE FEHOTUITMYECKUX CXEM CKpeUIMBaHUS
OK 01 CLeruieHHOe Tect
OK 02 HacJIeJOBaHHE Pazpabotka rinoccapus
[IPU3HAKOB Pemrenue 3aa4 Ha onpeeneHre BOZHUKHOBEHUS
HACJIEICTBEHHBIX PU3HAKOB MPH CIETNIEHHOM
HaCJIeZIOBaHUH, COCTABIICHHS TCHOTUITUNYECKUAX CXEM
CKpEIIUBAHUS
OK 01 3aKOHOMEPHOCTH Tecr
OK 02 M3MEHYNBOCTH Peienre 3a1a4 Ha Onpe/e/icHUE TUIIA MyTAIlUU TIPH
OK 04 nepeiaye HacJlIeCTBEHHBIX PU3HAKOB, COCTABICHUE
TeHOTUITUYECKUX CXEM CKpEIIBaHU
Paznen 3. Teopus KonTtpouabHnas padora «TeopeTnyeckue acnneKThl
PBOJIIOLUH IBOJIIOLIMH KU3HHU Ha 3emJie»
OK 02 Wcropus @pOHTATBHBIN OIPOC
OK 04 DBOJTIOIIMOHHOTO PaspaboTka rioccapusi TepPMUHOB
YUCHHUS. Pa3paboTka JeHTHI BpeMeHHU pa3BUTHSI SBOIIOIIMOHHOTO
MUKPOIBOTIOLIMS YUYCHHUS
OK 02 Makpo3BOIIOLIHS. OrneHuBaemasi IUCKYCCHS: MCIIOJIb30BaHUE apTyMEHTOB,
OK 04 Bo3HuKHOBEHUE U OMOJIOTUYECKON TEPMUHOIOTUN U CUMBOJIUKH IS
pa3BUTHE KU3HH HA JI0Ka3aTeNbCTBA POJICTBA OPTAHU3MOB Pa3HbIX
3emiie CUCTEMAaTUYECKUX TPYII
Pa3paboTka JeHTHI BpeMeHU BO3SHUKHOBEHHUS U Pa3BUTHS
KU3HU Ha 3emiie
OK 02 [IpoucxoxaeHue @pOHTaTBHBIN OIPOC
OK 04 yeIIoBeKa - Pa3zpaboTka n1eHTHI BpeMEHH MPOUCXOXKICHUS YeTTOBEKA
QHTPOIIOTeHEe3
Pa3znen 4. Dxoaorus
OK 01 JKOJIOTHYECKHE Tect 1o skonoruvYeckuM GakTopam M cpeam KU3HU
OK 02 (haKkTOpBI U CpeIbl OpraHU3MOB
OK 07 PKU3HU
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OK 01 [lomysmsius, CocraBreHre cxeM KpyroBopoTa BEIIeCTB, UCTIOIb3Ys

OK 02 COOOLLECTBO, MarepHuaibl JIEKIUH

OK 07 HKOCHCTEMA Pemenue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHuH 110 IEPEHOCY BEILECTBA U SHEPTUU B 3KOCHCTEMAX
C COCTaBJICHUEM TPO(MUUYECKUX LIeTIeH U MUpaMu
O6uomacchl U SHEPTUu

OK 01 buocdepa — rmodanpHas OueHuBaemasi JUCKyCCUs

OK 02 PKOJIOTMUYECKasi CUCTEMA Tecr

OK 07

OK 01 Biusaue Tect

OK 02 AQHTPOINOT€HHBIX [IpakTuueckas padota «OTX0bI IPOU3BOACTBA»

OK 04 (dakTopoB Ha Ouochepy

OK 07

OK 02 Bnusinue counanbHO- OnenuBaemasi TMCKYCCHS

OK 04 PKOJIOTUYECKUX

OK 07 (hakTOpPOB Ha 3/I0POBHE

[1K 2.5 yesioBeKa

Pasnen S. buoJsiorus B 3amura Keiica: npecTaBJIeHHue Pe3yJbTAaTOB pelieHUs
PKU3HHU KeiicoB (BBICTYIJICHHE C Pe3eHTanue)

OK 01 buoTtexHonoruu B Brimonnenue keiica Ha aHanu3 MHPOPMAIMK O HAYYHBIX

OK 02 PKU3HU KaKIIOTO JIOCTMIKEHMAX B 00JIaCTH Fr€HETHYECKUX TEXHOJIOTHH,

OK 04 KJICTOYHOM WH)KEHEPHUH, ITUIIEBBIX OMOTEXHOJIOTHH (110

[1K 2.5 rpynnam), IpeCcTaBlIeHNUE pe3yIbTaTOB PELICHUS KEHCOB

OK 01 buoTtexHosnoruu u Brinonnenue kelica Ha aHamM3 HHGOPMAILIK O Pa3BUTUU

OK 02 TEXHUYECKUE CUCTEMBI OMOTEXHOJIOTHI C MPUMEHEHUEM TEXHUYECKHUX CHCTEM (10

OK 04 rpynnam), peACcTaBlIeHUE Pe3yIbTaTOB PELICHUS KECOB

[1K 2.5
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