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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJLHOU JJUCIUILIIMHBI «BUOJIOT UsT»

1.1. MecTo aMcuMIUIMHBI B CTPYKTYpe 00pa3oBaTesibHoli nporpammel CITO

OO6meoOpa3oBaTenbHas  aucuuiuiiHa  «buosorus» u3ydaercss Ha 0a30BOM  YpPOBHE B
001e00pa3oBaTeIbHOM LUKJIE Y4eOHOro IUIaHa OCHOBHOW NpodeccHoHanbHOW 00pa3oBaTeIbHOM
IPOTrpaMMBbl BCEX YKPYIMHEHHBIX TPYII ClieUaTbHOCTEH/ podeccuii.

TpynoemkocTs auctuunHb! «bronorus» Ha 6a30BOM YPOBHE COCTaBIsIET 72 daca, U3 KOTOPBIX
12 yacoB  BKiOYaeT  MpoeCCHOHATBHO-OPHEHTUPOBAHHOE  COJIEpXKAHME,  YCHIIMBAIOIIEe
npodecCHOHATIBHYIO COCTABIISIONIYIO 10 KOHKPETHOW MPO(ECCHH WK CIEIUATbHOCTH B 3aBUCHMOCTH
ot ®I'OC CIIO npodeccun/crienuaaTbHOCTH.

[TpodeccroHaabHO-OPUEHTUPOBAHHOE COJCP)KAaHHE pEATU3yeTcs B IPHUKIATHOM MOAYIe
(pazgen 5 «buosorusi B KM3HM») IUIsL BCeX Mpo(eccHil/crienuanbHOCTe Ha Marepuaie Keicos,
CBSI3aHHBIX C AHAJIM30M HMH(OPMAIUMU O Pa3BUTHH U TPHUMEHEHWH OHMOTEXHOJIOTHIl IO OTpacisM
Oyaymie TpodecCHOHANBHOM JeATeabHOCTH oOydaromuxcs. Kpome Toro, mnpodeccunoHalbHO-
OPHEHTHPOBAHHOE COJCp)KaHHE Y4YUThIBaeTCs B pasgene 4 «DKOJOTHS» TPH  BBINOJHEHUN
71a00paTOPHBIX M MPAKTHYECKUX PadOT, CBA3aHHBIX C Oyaymied mpoecCHOHAIBHON NESTeNTbHOCTHIO
00y4aromxcs.

1.2. llesu U MUIaHUPYeMBble Pe3yJIbTATHI 0CBOEHHA TUCHMIIUHBI:

1.21. Heap o001meo0pa3oBaTeIbHO JTUCHUIUIMHBI: (QOPMHpPOBAHWE y  CTYJICHTOB
MIPEJICTABICHUS] O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpPraHU3allMU >KUBBIX CHUCTEM pPa3HOTO paHra Kak
OCHOBBI TPUHATHUS PELICHUNA B OTHOLIEHWHW OOBEKTOB >XMBOW NPUPOABI U B MPOU3BOJACTBEHHBIX
CUTYaIUsX.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOeHHMSI 001Ie00pa30BATEIbHOM IMCUMILVIMHBI B

coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AUCHUIUIMHA nMeeT npu popmupoBanuu u pa3sutuu OK u [1K.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeH N

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIIHHBI

O6mme!

JMcuunIMHAPHbIE?

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3ama4
npodeccHoHaTbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTh K TpPYIy, OCO3HAHHE IIEHHOCTH MAacCTepCTBa,
TpynoJIto0He;

- TOTOBHOCTh K aKTUBHOW ACATEIHHOCTH TEXHOJOTHUYECKOH M
COIIMAIbHOW HAIMPABIEHHOCTH, CIOCOOHOCTh WHHUIIUUPOBATH,

IUIAHUPOBaTh M CAMOCTOSITENIBHO  BBIMOJHATH — TaKylO
NeSITeTbHOCTD;
- UHTepec K pa3nuuHbiM cdepam mnpodeccruoHaIbHON

JIEATEIILHOCTH,
OBnaneHue yHHUBEpPCAIbHBIMU yYEOHBIMU TO3HABATEIbHBIMU
JICHCTBHUSMMU:

a) 0a30BbIe JJOTHYECKHE el CTBHUS:

- CaMOCTOATEIbHO (OpPMYIHpPOBATH U  aAKTyaJIM3HPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIMIECTBECHHBIN MPU3HAK WJIM OCHOBAHUS JIJIS
CpaBHEHHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- OMpEACIATh IENU JEATSIBHOCTH, 3aJaBaTh IMapaMeTpbl |
KPUTEPUU UX TOCTHKEHHUS;

- BBIABIIATh  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBICHUSX;

MMPOTHUBOPCUMA B

-copMHUPOBAHHOCTH 3HAHWK O MECTE W POJU OHMOJIOTHHU B
CHCTEME HAy4JyHOIO 3HaHUs; (YHKIHMOHAIBHOW TI'PaMOTHOCTH
YeNIOBEKa JIUISl PEIICHUS )KU3HEHHBIX MPOOIeM;

-chOPMUPOBAHHOCTh ~ YMEHHS  PACKPBIBATh  COJICPIKAHUE
OCHOBOTIOJIATAIONIUX OMOJOTUYECKHX TEPMHUHOB M TTOHSTHI:
KHM3Hb, KIIETKA, TKaHb, OpPraH, OPraHW3M, BH, MOMYJISIIHS,

sKocucTeMa, OuoreHos, Ouochepa; wmerabonusm (oOMeH
BEILIECTB u MIPEBPAIICHHE SHEPIHH), roOMeOoCTa3
(camoperynsuus), OMOCUHTE3 Oenka, CTPYKTypHas

OpraHM3aIMsl KUBBIX CHCTEM, IUCKPETHOCTh, CAMOPETYISIUS,
CaMOBOCHPOU3BE/IEHUE (PENpPOAYKIUs), HACIEICTBEHHOCTb,

W3MEHUYUBOCTb, HSHEPro3aBUCUMOCTb, POCT U Pa3BHUTHE,
YpOBHEBasi OpraHu3aIus;
-cOpMHPOBAHHOCTh  YMEHHS  PACKpBIBaTh  COJEpKaHUE

OCHOBOIIOJIATalOIMNX OMOJIOTUUECKUX TEOPHM U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIFOLMOHHOM,
MIPOUCXO0XKICHUS KU3HU U YEJIOBEKA;

-c(hopMHPOBAHHOCTH YMEHUS PACKPHIBATH OCHOBOMIOJATAIOIIINE
Oouonoruyeckue 3akoHbl ¥ 3akoHomepHocTH (I'. Mengens, T.
Moprana, H.W1. BaBunosa, 3. I'ekkens, @. Mromepa, K. bapa),
TPaHUIbl UX TPUMEHUMOCTH K JKMBBIM CUCTEMaM;

1 YKa3blBalOTCA IMYHOCTHBIE M METanpeAMETHbIe pesynbTaTbl U3 PrOC COO (B nocnenHelt peaakumm ot 12.08.2022), dopmupyembie 061e06pa3oBaTeNbHON AUCLMUNANHOM

Z,U,I/ICLI,MI'IHI/IHaprIe (NnpeameTHble) pe3ynbTaTbl yKasbiBatoTca B cooTBeTcTBUM ¢ PIOC COO (B nocneaHen pegakumm ot 12.08.2022)




-  BHOCUTb KOPPEKTHUBBI B
COOTBETCTBHE  PE3YJIbTATOB
MOCJICICTBHI 1€ TEIIbHOCTH;

- pa3BUBATH KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX
npobiem

0) 0a30BBIE HCCIEI0BATEIbLCKHE TeHCTBHS:

- BJIQJICTh HaBbIKaMU Y4eOHO-HUCCIIEA0BATEIICKON U POEKTHON
JeSTeIbHOCTH, HABBIKAMU pa3pelieHus Mpooiem;

- BBISIBIIATH MIPUYMHHO-CIIEACTBEHHBIE CBSI3U u
aKTyaJIM3UPOBATh 3a/1ayy, BBIIBHTaTh THUIIOTE3y €€ PEIICHUS,
HAaXOOUTh  apryMEHThl  JUIsl  JIOKa3aTelbCTBA  CBOMX
YTBEPIKACHUM, 3a/1aBaTh TapaMeTPhl U KPUTCPUH PEIICHHUS,

- aHANIM3UPOBATh MOJYYCHHbIE B XOJ€ pEHICHHS 3aadyd
pe3yNIbTaThl, KPUTHYCCKH OICHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

- yMeThb TIEPCHOCUTHh 3HAHWS B IMO3HABATCIILHYIO H
MIPAKTUYECKYIO0 00JIACTH KU3HEEATEIbHOCTH;

- YMETh HMHTETPHPOBATH 3HAHHUS W3 PA3HBIX NPEIMETHBIX
o0yacTe;

- BBIJIBUTaTh HOBBIC UJIEH, TIPeJIaraTh OpUTHMHAIBHBIC TOAXO/IbI
U pCIICHMS;

- CHOCOOHOCTh HX WCIIOJIb30BaHHUS B TIO3HABATEIBHOW U
COLIMAJIBHOM ITPAKTHUKE

JACATCIIBHOCTh, OLCHHUBATHh
OCIIAM, OLICHUBAThb PUCKHU

-IPUOOPETEHUE OIbITa IPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHMUS, UCTIOIh3YEMbIX B OMOJIOTHUN: HAOFOICHUS
W OINHCAaHMUs IKUBBIX CHCTEM, IIPOIIECCOB U  SIBJICHH;
OpraHU3aIy ¥ MPOBEICHHUS OMOJIOTHYECKOTO IKCIICPUMEHTA,
BBIJIBUKEHUS THIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXKIY
UCCIICTyeMbIMU  BEIIMYMHAMH, OOBSCHEHHS IOJYYEHHBIX
pe3ynbTaToOB U (POPMYIUPOBAHUS BHIBOJIOB C HCIIOIB30BAHHUEM
HAaYYHbIX MOHATUN, TEOPUH U 3aKOHOB;

-cOPMHUPOBAHHOCThL YMEHHS  BBIJICIATh  CYIIECTBEHHbBIC
NpU3HAKA BUPYCOB, KIETOK MPOKAPUOT U  IYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHW3MOB, BHJIOB,
OMOTreoIIeHO030B U SKOCUCTEM; 0COOEHHOCTH MPOIIECCOB OOMEHA
BCIIIECTB W TPEBpAIICHUS DHEPruud B KIETKE, (OTOCHUHTE3a,
TUTACTUYECKOTO W DHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, ME03a, OIUIOAOTBOPEHUS, PA3BUTHUS U Pa3MHOKCHHUSI,
MHAMBUAYAJILHOTO PAa3BUTHS OpraHu3Ma (OHTOTreHe3a), 60pbObI
3a CyIIECTBOBAaHHUE, €CTECTBEHHOTO 0TOOpa, BUI000pa30OBaHus,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTAaHWsI, BIIUSHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIMOTEHHBIX W3MCHCHHIA B
HKOCHCTEMAax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U
MpeBpalleHe SHEPTUu B Onocdepe;

-c(opMHUPOBAHHOCTH YMEHUS peliaTh OMOJIOTHYECKHE 3aauu,
COCTaBJISATh TCHOTUITUYECKHIE CXEMbI CKPEIIIMBAHUS JIJISl PA3HBIX
TUTIOB HACIIEJIOBaHUS MPU3HAKOB Y OPTaHU3MOB, COCTABIATH
CXEMBbI TIEpPEHOCA BEIIECTB W DHEPTHH B dKOCHCTeMax (Ieru
MTATAHUS, TUIIEBHIE CETH)

OK 02.
Hcnons3oBath
COBPEMEHHBIE
CpeICTBa IMOUCKA,
aHaIn3a u
WHTEPIpETAINN
uHpoOpMaLUU U
nH(OpMallOHHbIE

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- chOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKW M OOIIECTBEHHOMH
MIPaKTHKH, OCHOBaHHOT'O Ha Juanore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJINKYJIBTYPHOM MHPE;

-cOPMUPOBAHHOCTh ~ YMEHHUH  KPUTHYECKH  OIICHHMBATh
nH(pOpMaLKi0 OUMOJIOTUYECKOTO COAEpIKAHMSI, BKIIOYAIOIIYIO
IICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UICTOYHHUKOB (CpEICTBA
MaccoBoW HH(pOpMallUK, HAYYHO-TIOMYJISIPHbIE MaTepHallbl);
UHTEPIIPETUPOBATh  ATHYECKHUE  ACMEKThl  COBPEMEHHBIX
HCCIICAOBAHUI B OMOJIOTMHM, MEIHMIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh  TJI00aJbHBIE  HKOJOTHUYECKHE  MPOOIIEMBI




TEXHOJIOTUU JIJIs
BBITIOJIHEHHUS 33]1a4
npodeccnoHanbHOM
NEeSATEeIbHOCTH

- COBEpILUEHCTBOBAHME S3BIKOBOW M UWUTATEIbCKOW KYJIBTYPbI
KaK CpeCTBa B3aMMOJCHCTBUA MEXIY JIOJbMU M TO3HAHUSA
MHUpA;

- OCO3HAHHE IIEHHOCTH HAYYHOU AESATEIHHOCTH, TOTOBHOCTH
OCYLIECTBIISATh IIPOEKTHYIO u HCCIIEA0BATENBCKYIO
NEeSATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

OBnaneHue yHHUBEpPCAIbHBIMU yYEOHBIMU TO3HABATEIbHBIMU
JCHCTBUSAMMU:

B) pabora ¢ ungopmanmei:

- BJIAJICTh HABBIKAMU TOJy4eHUSI HH(OPMAIIUY U3 HCTOYHHKOB
Pa3HbIX TUIIOB, CAMOCTOSTEIBLHO OCYILIECTBIIATh TOUCK, aHAIIU3,
CUCTEMATH3AIMIO U HHTEPIIPETAUIO HHPOPMAITUH PA3ITNIHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

- CcO3MaBaTh TEKCThI B PA3IUYHBIX (GopMaTax C yUETOM
HazHaueHUs WHGOpPMAIMU U LEJNEeBOM ayJIUTOpUHU, BbIOHUpas
ONTUMAIBHYIO (DOPMY TIPEJICTABICHUS U BU3YATH3AIUH;

- OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh WH(pOpPMALIUH, €€
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM;

- UCIIOJIH30BaTh cpencTBa MH(POPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTUW B PEHIEHUU KOTHUTHUBHBIX,
KOMMYHUKAaTUBHBIX W OpTraHM3allMOHHBIX  3a7a4 ¢
COOTIOICHHEM TpeOoBaHUit SPrOHOMUKH, TEXHUKH
0€301acHOCTH, THUTHEHBI, PEeCypcOoCOEpEeKeHUsI, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€30MaCHOCTH;

- BJIQJICTh HaBbIKAMU PACIIO3HABAHUS U 3alIUTHI HH(OpMAINH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH

COBPEMEHHOCTH, (OPMHPOBATH IO OTHONICHHIO K HUM
COOCTBEHHYIO MO3UIIHUIO;
-chOpMUPOBAHHOCTh ~ YMEHHH  CO3l1aBaTh  COOCTBEHHbBIE

MUCHMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE OMOJIOTHYECKON
uHGOpMALlUM U3  HECKOJBKMX HCTOYHMKOB, TI'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 04. 3¢ppexTuBHO

B3alMOJICHCTBOBAThL
u paboTtath
KOJIICKTHUBE
KOMaH/1e

B
n

- TOTOBHOCTb K CamMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPE/IEIIEHUIO;

-OBJIaJICHUE HaBBbIKAMH y4e0HO-UCCIIeIOBATENHCKOMH,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

OBjiaseHue  YHHMBEpPCAJbHBIMH  KOMMYHHUKATHBHBIMH
AefCTBUSMU:

0) coBMeCTHas1 1eSITeJIbHOCThD!

npruoOpeTeHue ONbITa IPUMEHEHNsI OCHOBHBIX METOJIOB
HAy4YHOT'O TIO3HAHMUSI, UCTIOIb3YEMbIX B OMOJIOTUN: HAOTIOACHUS
U OIHCaHHUS KUBBIX CHCTEM, IIPOLIECCOB U  SBJICHU;
OpraHM3alK U MPOBEACHHS] OMOJIOrMYECKOTO IKCIEPUMEHTA,
BBIJIBUKEHUSI TUIIOTE3, BBIABICHUA 3aBUCUMOCTH MEXKIY
UCCIIETyeMbIMH  BEJIMYMHAMM, OOBSICHEHHS] IOJIyYEHHBIX
pe3yabTaTOB M (POPMYJIMPOBAHUS BBIBOIOB C HUCIIOJIb30BAaHUEM
HAy4YHBIX MOHSTHI, TEOPUI U 3aKOHOB




- TOHUMAaTh W HKCIOJB30BaTh IMPEUMYIIECTBA KOMaHIHOW U
WHIUBUAYAITBHON paboOTHI;

- MIPUHUMATh LN COBMECTHOM JeITEIbHOCTH,
OpPraHHM30BBIBATH W KOOPJAMHHUPOBATH JEHCTBUS TIO €€
JTOCTH)KCHHIO: COCTABJISITH IJIaH JACHCTBUH, paclipeiesiaTh POJIU
C Y4eTOM MHEHUH YyYaCTHHKOB OOCYXIAaTh pPe3yJIbTaThI
COBMECTHOM pabOTHI;

- KOOpIWHHUPOBATH M BBHIMONHITH pPabOTy B  YCIOBHUSAX
peanbHOTO, BUPTYQJILHOTO H KOMOWHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBISITh IMO3UTUBHOE CTPAaTErMYECKOe MOBEICHUE B

pa3JII/I‘-IHI)IX CI/ITyaHI/IﬂX, HpOHBJISITI) TBOp‘-IGCTBO nu
BOOOpakeHre, ObITh MHUIIMATHBHBIM

OBaanenue YHHBEpPCAJIbHbIMH peryJiTUBHbIMHU
JeHCTBUSAIMU:

') NPUHATHE ce0sT M IPYTUX JIOei:

- NPUHUMATh MOTHUBBI M aPTyMEHTHl JPYTUX JOJEH Mpu
aHaJIM3€ Pe3yJbTaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPaBO JPYTUX JIIOAEH Ha OLUINOKH;
- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU APYTOTO
YeJloBeKa

OK 07.
CopeiicTBOBaThH
COXPAaHCHHUIO
OKpYy>Karolen
CpeIbl,
pecypcocOepexeHII0
, TPUMCHSTH 3HAHHS
00 U3MEHEHUU
KJIMMaTa, IPUHITATIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEeKTUBHO
JIEWCTBOBAThH B

B o6s1acTH 3K0/10rMYECKOr0 BOCTIMTAHUSA:

- c()OPMHUPOBAHHOCTH KOJIOTUYECKON KYJIbTYphl, TOHUMaHUE
BJIMAHHA COONNATIBHO-3KOHOMUYCCKUX IMPOIECCCOB HA COCTOAHUC
IPUPOJHOM M COLMATIBHOM Cpefbl, OCO3HAHUE TI100ATBLHOTIO
XapakTepa 3KOJOTHYECKUX MPo0IieM;

- IUNIAaHUPOBAHUE U OCYILECTBICHUE IEUCTBUIM B OKpYXKarolen
Cpele Ha OCHOBE 3HaHUS LEJNel YCTOWYMBOTO pa3BUTHUSA
YeJI0BEUECTBA;
-aKTUBHOC HETIpUATUC
OKpY>KaroIleu cpese;

- YMCHHEC IPOTHO3UPOBATH H€6J’IaI‘0HpI/I5[THBIe OKOJIOTUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMbIX JEHCTBUH, MPENOTBPALLATh
ux;

JNEUCTBHM, MPUHOCAIIMX  BpeX

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MOJyYEHHBIE
3HAHUS I OObBSICHEHUs OWOJIOTMYECKUX TPOLECCOB U
SBJIGHUM, JUId TPUHATHS  [PAKTUYECKUX  pEIIeHUH B
MOBCEJHEBHOMN KM3HM C 1LIebl0 oOecreueHHus 0e30MacHOCTH
CBOETO 3/I0POBbSI W  3JI0pPOBbSl  OKPYXKAlOIIUX JIFOACH,
COOJIIOJICHHs 37I0pOBOr0 o0Opa3a KH3HH, HOPM TPaMOTHOIO
MOBEJICHUSI B OKPYKAKOIIEW NPUPOAHOU Cpele; NMOHMMAHHE
HEOOXO/MMOCTH HCIIOJIb30BaHMs JTOCTH)KEHUH COBpPEMEHHOU
ouosoruu  ® OMOTEXHOJIOTHM I PalMOHAIBHOTO
IIPUPOJIOIIOIB30BAHNS




ap €3BBIYaHBIX
CUTyaluiaXx

- pacuIMpeHHE OIbITa JESITEIBHOCTH  JKOJOTMYECKOH
HAINPABJIEHHOCTH;

- OBJIQJIcHHME  HaBbIKAaMH  y4eOHO-HCCIIEOBATEIbCKOMH,
MPOEKTHON U COIMAJIbLHON NEATEIIbHOCTH




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAMHBI

2.1. O0beM TUCHUILINHBI H BBl y4e0HOH padoThI

Buja yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 72
B T.4.

OcHOBHOE coJiepKaHHe 64
BT. 4..

TEOPETHUECKOE 00yUeHUe 48
MIPAKTUYECKHE 3aHATHUS 12
71a00paTOPHBIE 3aHATHS 4
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIEPKAHNE 8
BT. 4.

NPAaKTUYECKHUE 3aHATHS 8

[IpomexyTrounas aTTectanus B popMe 3a4eTa ¢ OLEHKOH BO 2 ceMecTpe

10




2.2. TemaTnyeCcKMii IJIAH U COAEPKAHME TUCHUIIHHBI

HaumenoBanmue pasaenoB | Coaepixanue yuedOHOro MaTepuasia (OCHOBHOE U NMpogdeccHoHATbHO-OPUEHTUPOBaHHOE), 1a0opaTopHble | O0beMm | @opmupyeMble
H TeEM N NMPAKTHYC€CKHE 3AaHATHSA, npmcna;moﬁ MO1YyJb (l'lp](l Ha.]'lH‘lHH) JacoB KOMIETCHINH
1 2 3 4
1 cemecTp
Pazpnen 1. 18
Knerka — ctpykTypHO-
byHKIMOHATBHAS
€/IMHUIIA JKUBOT'O
Tema 1.1. Conep:xanue yueOHOTro MaTepHaJia 2 OK 2
buonorus xak Hayka. | Jleknuu, TeopeTHYecKue 3aHATHS 2
OO1wast xapakTepucTuKa CoBpeMeHHbIE OTpaciu OUONIOrHuecKux 3HaHuil. CBs3b OMOJIOTUH C IPYTMMH HayKaMu: OMOXUMHSI, 2
KHU3HHA ouodusuka, Ononnka, reoreorpadust u ap. Poib u mecto 6uonoruu B popMUPOBaHUN COBPEMEHHOM
Hay4YHOH KapTUHBI MUpa. Y POBHH OpraHU3aLUU )KUBOW MaTepuu. O0Ias XapakTepUCTUKA JKU3HH,
CBOMCTBA KUBBIX CUCTEM. XUMHUYECKUI COCTAB KIJIETOK
Tema 1.2. Coaepxanue y4e0HOro MaTepuajia 8 OK -01
CrpykTypHO- Jlekuuu, TeopeTnyecKue 3aHATHSA 4 OK - 02
(GyHKUMOHANBHAS Knerounas teopus (T. IlIBann, M. lIneiinen, P. Bupxos). OCHOBHbIE MOT0XKEHUS COBPEMEHHON 2 OK - 04
OpraHu3aIys KIETOK | KJIETOYHOW TEOpHUH.
Tuns! KI€TOYHOW OpraHU3aIUK: MPOKAPUOTHUECKUH U dyKapuoTuuecKuil. OTHOKIETOYHbIE U
MHOTOKJIETOYHbIE OpraHn3Mbl. CTpOEHHE IPOKAPUOTHYECKON KIETKH. 2
CtpoeHue sykapuoTuyeckoil kinetku. Hekserounsle opMbl skn3HU (BUPYCHI, bakTeprodari)
JlabopaTopHble 3aHATHS 2
[TproGperenue onpITa IPUMEHEHUSI TEXHUKH MUKPOCKOITUPOBAHUS IIPU BBHITIOJHEHUH JTAOOPATOPHBIX 2
pabor:
JlaboparopHas
JlaGopatopHas pabota «CTpoeHHe KIETKH (pacTeHuUs, )KUBOTHbIE, TPHOBI) U KJIIETOYHBIE BKIIOUEHHS
(kpaxmai, KapOTUHOMIbI, XJIOPOILIACTHI, XPOMOILIACTHI)»
[ToaroroBka MUKpOIpenapaToB, HAOIIOAEHUE ¢ TOMOIIBI0 MUKPOCKOTIIA, BBISIBJICHHUE Pa3IHUnil
MEXJly M3y4yaeMbIMU 00beKTaMu, GOpMYyIUPOBAHNE BBIBOJIOB
IIpakTHYecKHe 3aHATHS 2
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Bupycusle u 6akTepuanbHble 3a00eBanus. O0IMe NPUHIMIIBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX
BeniecTB. OCOOEHHOCTH IPUMEHEHMSI aHTUOMOTUKOB. [IpencraBiieHne yCTHBIX COOOIIEHUH C
Ipe3eHTalMen, IOATOTOBIEHHBIX 10 EPEYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX NPENOAABATEIEM

Tema 1.3. Copnepxxanue yueOHOIro MaTepuaJa 4 OK-01
CtpyKTypHO- Jlekuun, TeopernyecKue 3aHsITHS 2 OK - 02
(GyHKIMOHANBHBIE XpomocomHast Teopust T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op KJIETOK, 2
(akTops TOMOJIOTHYHBIE U HErOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIOUTHBIA U AUILIIOUTHBIA HAO0DP.
HACJICACTBCHHOCTH Hyxneunnoseie kucnotsl: JIHK, PHK HaxoxaeHre B KJIETKe, UX CTPOCHHE U QYHKITMU. MaTpuuHbIe
IIPOLIECCHI B KIIETKE: perinKanus, onocunTes 6esnka, penapanus. ['eHeTH4ecKkuii KoJl M ero CBOMCTBA
IIpakTHYyecKue 3aHATHS: 2
Pemmenue 3aa4 Ha onpezeneHne nociae10BaTeIbHOCTH HYKJICOTHI0B, AMUHOKHUCIIOT B HOPME U B 2
CJIydae M3MEHEHUsI OCJIeI0BATENbHOCTY HyKJIeoTH10B JIHK
Tema 1.4. Copneprxanue yuyeOHOIro MaTepuasia 2 OK - 02
OOMeH BelecTs u Jlekumuu, TeopeTnYecKHe 3aHATHUS 2
MPEBPAIICHUE SHEPTUH B | [ToHsATHE METaOOIM3M. ACCUMUIISINS M TUCCUMIIISALINAS — IBE CTOPOHBI MeTabom3ma. Tumner oOMeHa 2
KIJICTKE BEIIIECTB: aBTOTPOQHBIN B reTepoTpOHBIN, a3poOHBIN U aHa3pOoOHBIN. [ImacTuyeckuii oOMeH.
®dorocuHTE3. XEMOCHHTE3
Tema 1.5. Coaep:xanue yue0HOro MaTepHaJia 2 OK - 02
JKn3HEHHBIN LUK JleKkuuu, TeopeTHYecKHe 3aHATHS 2 OK - 04
KiaeTkd. Muto3. Meiio3 | KinetouHslit UK, €ro meproibl. MUTO3, €ro CTaAuU M MPOUCXOIAIINE MpoIiecchl. buomornyeckoe 2
3HayeHue MuTo3a. Meito3 u ero craauu. [loBenenne xpomocoM B merose. KpoccuHrosep.
buonornueckuit cMbIca Meno3a
Paznen 2. 20
Crpoenue u pyHKIIUH
opraHuzma
Tema 2.1 Copepxanue yueOHOIro MaTepuasa 2 OK - 02
Crpoenue oprannsma | JleKuuu, TeopeTHdecKne 3aHATHS 2 OK - 04
MHOTrOKIeTOUHbIE OpraHu3Mbl. B3auMOCBSI3b OPraHOB U CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM 2
opranusme. ['oMeocTa3 opraHnu3ma H ero rnojJiepKaHne B IMPOIECcce KUIHEAEATEIILHOCTH
Tema 2.2 Copepxanue y4eOHOIro MaTepuaJa 2 OK - 02
Dopmel pasMHOKEHUS | JIeKIHH, TeOpeTHYEeCKHE 3aHITHS 2
OpPTraHHU3MOB ®dopmbI pa3MHOXKEHHS OpraHn3MOB. becronoe u monoBoe pasmMHokeHUe. Bupl 6ecnonoro 2

pasmuoxenus. [lomoBoe pasmHokeHue. ['amerorenes y :kuBoTHBIX. CliepMaToreHes u OOTeHes.
CtpoeHnne moJIoBbIX KJIeTOK. OII00TBOPEHUE
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Tema 2.3 Coaep:xkaHue yueOHOIro MaTepuaJia 2 OK - 02
OHTOreHes3 pacTeHui, Jlekumnu, TeopeTHYeCKHe 3aHATHUS 2 OK - 04
JKUBOTHBIX M YCJIOBCKA | MHAMBUIyalbHOE Pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. [loctamOproHambHbII 2

nepuoA. Ctauu NOCTIMOPUOHATILHOTO Pa3BUTHUS Y KUBOTHBIX U YelloBeKa. [IpsMoe u Hempsimoe
pasBuTHe. bruosnorudeckoe crapenue u cMepth. OHTOreHe3 pacTeHUN
Tema 2.4 Copnepxxanue yueOHOIro MaTepuasa 4 OK - 02
3aKOHOMEPHOCTH JIeKkuuu, TeopernyecKne 3aHATHS 2 OK - 04
HacJICIOBaHUA OCHOBHBIE TIOHATHS TCHETHKU. 3aKOHOMEPHOCTH 0Opa3oBaHus raMeT. 3akoHsbl . Menaens 2
(MOHOTHOPHTHOE Y ONUTHOPHUIHOE CKpeliBaHue). BzanMoaeiicTBre reHoB
IlpakTHyeckne 3aHATHA 2
Pemienue 3amau Ha onpenereHUue BEPOSITHOCTA BOSHUKHOBEHHS HACJIEICTBEHHBIX MIPU3HAKOB MPHU 2
MOHO-, TU-, IOJIUTHOPUIHOM U aHATTU3UPYIOIIEM CKPEIIMBaHNUU, COCTABICHUE TEHOTUITNYECKUX CXEM
CKpEIIMBAHUS
Tema 2.5. Coaep:xanue yue0HOro MaTepHaJia 4 OK-01
CueruieHHOE Jlekuuu, TeopeTHYECKHE 3aHATHSA 2 OK -02
HacJICAOBAaHHUC 3akonsl T. Moprana. CuenjieHHOE HacJieJOBaHUE I'eHOB, HapyLICHUEC CLCIIICHUS. Hacnenosanue 2
MIPU3HAKOB MIPU3HAKOB, CIICTVICHHBIX C IOJIOM
IlpakTHyeckne 3aHATHA: 2
Pemenue 3amau Ha onpeeneHre BEPOITHOCTH BOSHUKHOBEHUS HACIIEACTBEHHBIX MPU3HAKOB IIPH 2
CIIETIJICHHOM HacJIeIOBAHNUU, COCTABJICHHE T€HOTUITHYECKUX CXEM CKPEIIMBAHUS
2 cemecTp
Tema 2.6. Conep:xanue yueOHOTo MaTepHaJia 4 OK-01
3aKOHOMEPHOCTHU Jleknum, TeopeTnyecKue 3aHATHS 2 OK - 02
M3MEHYHUBOCTHU N3meHunBOCTh MpU3HAKOB. BUIbI N3MEHUMBOCTU: HACIECTBEHHAS U HEHACIECTBEHHAs. 3aKOH 2 OK - 04
TOMOJIOTHUECKUX PAJIOB B HacheacTBeHHOM n3meHunBocty (H.M. BaBunos). MyrannonHas teopus
W3MEHYMBOCTH. Buapl MyTaruii 1 mpuurHbI X BO3HUKHOBEeHUsI. KaproTum yenoBeka.
HacnenctBennsie 3a0oneBanus 4enoBeKka. | eHHbIe 1 XpOMOCOMHBIE 00JIe3HH uenoBeka. bonesHu ¢
HACJIEJICTBEHHOU MPEeIpacioioKeHHOCThIO. 3HaUYE€HNE MEUIIMHCKOM T€HETUKH B TIPEIOTBPAIIICHUH U
JICYCHUH T'€HETUYCCKHUX 3a00JIEBaHUM YeIIOBEKa
IIpakTnyeckue 3aHsATHS 2
Pemienue 3a1au Ha onpeeneHUe TUIIA MYTALUK NIPU NIepeaue HACIEeACTBEHHBIX TPU3HAKOB, 2
COCTaBJICHHE TEHOTUTTMYECKUX CXEM CKPEIIMBAHUS
Pa3znen 3. 6

Teopus >BOTIOLIMU
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Tema 3.1 Coaep:xkaHue yueOHOTro MaTepHaJia 2 OK - 02
Ucropus Jleknum, TeopeTnyecKue 3aHATUS 2 OK - 04
9BOJIFOLIUOHHOTO [Tepssie aBomonnonnsie koHenuuu (K.b. Jlamapk, XK.JI. broddon). OBontonmonnas teopus Y. 2
YUCHHUSL. Japsuna. CuHTETHYECKAsl TEOPUS IBOJIIOLIMH U €€ OCHOBHBIE TIOJIOKEHUS.
MI/IKPOSBOHIOHI/IH MI/IKpOBBOJ‘II—OHI/IH. HOI‘IyJ'I}II_II/I}I Kak dJIEMEHTapHas ¢AUHUIA YBOJIIOLINN. I'eneTnueckye OCHOBEI
ABOJIIOIMH. DJIeMEHTapHbIe (PaKTOPHI 3BOMIONMU. EcTecTBeHHBINH 0TOOP — HANIPABISAIOMINIA (haKTOP
sBooNK. Bumoobpa3oBanue Kak pe3ylbTaT MUKPOIBOIIOINH
Tema 3.2 Conep:xkaHue yueOHOro MaTepHaJia 2 OK - 02
MakposBotonus. Jleknum, TeopeTnyecKue 3aHATUS 2 OK - 04
BosnukHOBEeHHE 1 MaxkposBomtorus. DopMbl 1 OCHOBHBIE HanpaBieHust MakposBodtouuu (A.H. Cesepros). [1ytu 2
Pa3BUTHE KU3HU HA JOCTIDKEHUS Omosoruueckoro mporpecca. Coxpanenne 6mopasHooOpasus Ha 3emIie.
3emie ['unoTe3bl ¥ TEOPUU BO3HUKHOBEHUS kM3HU Ha 3emiie. [osBiaeHe nepBhIX KJIETOK U UX SBOJIOIIHSL.
[TpokapuoThl 1 SyKapHOTHIL. [Iporcxoxk1eHne MHOTOKIICTOYHBIX OPraHu3MOB. BO3HUKHOBEHNE
OCHOBHBIX IIapCTB AYKapuoOT
Tema 3.3 Coaep:xxanue yue0HOro MaTepHaJia 2 OK - 02
IIpoucxoxncHue Jlekumu, TeopeTuYecKHe 3aHATHUS 2 OK - 04
YCIIOBEKA — AHTpoOIoorus — Hayka o yenoBeke. CucreMaTuueckoe nojiokeHue yenaoBeka. CXOoACTBO U OTIHYHUS 2
aHTPOIIOTeHE3 YeJIoBeKa € )KMBOTHBIMU. OCHOBHBIE CTA/IMU aHTPONOr€HE3a. DBOJIIOLINS COBPEMEHHOI'O YEIOBEKa.
YenoBeueckue pachl M UX €IMHCTBO. BpeMs u myTu pacceneHus YeloBeKa Mo MmiaHeTe.
[Tprcrioco0IeHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM CPEIbI
Pasznea 4. 18
DKOJIOTHS
Tema 4.1 Copepxanue yueOHOIro MaTepuasa 2 OK-01
DKOIIOTHYECKHUE Jlekuuu, TeopeTHYECKHE 3AHATHS 2 OK -02
(bakTophl U cpenbl Cpenbl 0OMTaHHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3IyIITHAS, TOYBEHHAsI, BHYTPUOPTaHU3MEHHAsI. 2 OK -07
JKU3HU OU3NKO-XUMHUYECKHE OCOOEHHOCTH cpejl 00uTaHus opranu3moB. [IprcnocoOnaeHuss opranu3mMoB K
JKU3HU B pa3HbIX cpenax. [lonarue sxonorndyeckoro daxropa. Kiaccupukamus s5K0I0rH4ecKux
dakropos. [IpaBuno munumyma FO. JInbuxa. 3akon TonepantHoctu B. lendopaa
Tema 4.2 Conep:xanue yueOHOTro MaTepuaJia 4 OK-01
[omysstius, Jlexkuuu, TeopeTHYecKne 3aHATHS 2 OK -02
co00IIECTBA, DKOJIOrM4ecKasl XapakKTEepPUCTHKA BUJIa U OMYJISALUNA. DKOJIOIMYECKash HUlla BUAA. JKOJOTHUECKHE 2 OK - 07
9KOCUCTEMBbI xapakTepucTuky nomynsnuu. CoolriecTBa 1 sKocucTeMbl. buorieHos u ero crpykrypa. Csizu

MEXJly OpraHu3mMaMu B 6uoneHo3e. CTpyKTypHbIE KOMIIOHEHTBI 9KOCUCTEMBI: POJIYLIEHTHI,

14




KOHCYMEHTBI, pelylleHThl. KpyroBopoT BellecTB U MOTOK SHEPTHH B d3KOcucTeMe. Tpodudeckue
YPOBHU

*B Tom 4yucie npodeccuoHAIbHO-OPHEHTHPOBAHHOE CO/IEPsKAaHUE MPAKTHYECKOT0 3aHATHS

Tpoduueckue nenu u cetu. OCHOBHBIE OKA3aTENN SKOCUCTEMBI. buomacca u mpoayKIusi.
DKosoruyeckre NupaMuibl yuces, Ouomaccsl ¥ sHepruu. [IpaBuiio nupaMuibl 3HEpPrum.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUH 110 IEPEHOCY BEIIECTBA U SHEPTUU B
9KOCHCTEMAX C COCTaBJICHUE TPOPUUECKHX 1ienel ¥ nupaMu 6MoMacchl U SHEPTUU

Tema 4.3
buocdepa -
rio0anbHas

JKOJIOTHYECKasi CHCTEMA

Coaep:xanue yueOHOT0 MaTepHaJia

.]ICKIII/[I/I, TCOPECTHYCCKHUEC 3AHATUSA

N

Buocdepa — xxuBas ob6onouka 3emnu. Pa3surue npeacrasienuii o buocdepe B tpynax B.1.
Bepnanackoro. O6nactu 6uocdeps! 1 ee KOMIOHEHTHI. JKuBoe BemiecTBo Ouocdeps! u ero QyHKIUU.
3aKOHOMEPHOCTH cyIliecTBoBaHus Onochepnr. OcodeHHOCTH OHOC(heph! KaK rI100aIbHOM
sKocucTeMbl. JIlnHaMudeckoe paBHOBecue B Onochepe. KpyroBopoTsl BeliecTB 1 OMOTr€OXMMUYECKHE
KB [ T100aIbHBIE YKOJIOTHYECKUE MTPOOIEMBI COBPEMEHHOCTH

OK-01
OK - 02
OK - 07

Tema 4.4
Bnusgnue
AHTPOTIOTEHHBIX
dakTopoB Ha Ouochepy

Coaep:xanue yueOHOT0o MaTepHaJia

JIeKIlI/II/I, TCOPECTHYCCKHUEC 3AHATUSA

N

AHTpOTIOTeHHBIE BO3ICHCTBHS Ha Onocdepy. 3arps3HeHus Kak BHJI aHTPOIIOTEHHOTO BO3JICHCTBHUSI.
AHTponoreHHsle Bo3ieicTBHs Ha atMocdepy. Bo3aelicTBus Ha ruapocdepy. BozneiicTBus Ha
autocdepy. AHTPOIIOTEHHBIE BO3ICHCTBUS HA OMOTHYECKUE COOOIIECTBA. YTIYOJIECHHO U3yJaroTCs
OTXO/Ibl, CBSI3aHHBIE C ONpeJIesIeHHOHN npodeccueil/crnenuanbHOCThI0

HpaKanecm[e 3aHATHSA

HpaKTI/IquKOC 3aHATUC ((OTXOI[LI IMPOU3BOACTBA»

*B Tom uKciie npodecCHOHATBHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe PAKTHYECKOr0 3aHATHSA

[TpakTrdeckoe 3ansTre «OTXOABI MPOU3BOACTBA». Ha ocHOBE (penepanbHOTO KIIacCH(PUKAITMOHHOTO
Karajora OTXOJ[0B OMPEIENATh KJIACC OMACHOCTH OTXOJIOB; arperaTHOE COCTOSHUE U (PUBUYECKYIO
dbopmy 0TX0/10B, 0Opa3yroNMXCcs Ha pabodyeM MecTe / Ha dTanax Mpou3BOJICTBA, CBSI3aHHBIE C
onpeieTICHHOM npodeccueil/cnenuaibHOCThIO

NINININ

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

Tema 4.5
BnusiHue couunanbHo-
IKOJIOTUIECKUX
(bakTOpOB Ha 3710pOBBE
YeJIoBeKa

Coaep:xanue yueOHOTro MaTepuaJia

.JIeKIII/II/I, TCOPECTHYCCKHUEC 3AHATHA

N

3110poBbe U €ro cocTaBidmomue. PakTopsl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSIOLINE HA
opranusM uesnoBeka. [IpoGieMa TeXHOT€HHBIX BO3JCHCTBUI Ha 3/10pOBbE YETIOBEKA
(97IEKTpOMarHUTHBIE MOJSI, OBITOBAs XMUMHUSI, U30BITOUHBIE IIYMBI, palalys U T.1.). Agantauus
OpraHu3Ma yesoBeKa K GakTopaM okpyskatomien cpezpsl. [IpuHuumnsl GopMupoBaHust

OK - 02
OK - 04
OK - 07
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30poBhecOeperaromnero noseaeHus. Gu3ndeckas akTUBHOCTH M 37I0pPOBhE. bruoxumudeckue
ACIMEKThl PAIIMOHAIBHOTO MUTAHUS

JlaboparopHble 3aHSITHSA:

JlaboparopHas paboTa Ha BEIOOD:

JlaGopaTopHast pabota «YMCTBEHHasi pabOTOCIIOCOOHOCThY

OBaieHre METO1aMu OIpEIeIICHHs TOKa3aTeNlell yMCTBEHHOM paboTOCTIOCOOHOCTH, OOBSICHEHHE
MOJIyYEHHBIX PE3yIbTaTOB U (JOPMYINPOBAHNE BBIBOJIOB (MMMCHbMEHHO) C UCIIOIB30BAHUEM HAYUHBIX
MOHATUM, TEOPUI U 3aKOHOB

JlaGopaTtopHas padora «Bnusaue abnotudeckux (GakTOpoB Ha YeJoBeKa (HU3KHUE U BHICOKHE
TEMIIEPATYPHI)»

H3ydeHrne MexaHU3MOB aJanTalli OpraHu3Ma 4eJ0oBeKa K HU3KUM U BHICOKHM TeMIIepaTypaM u
00BsICHEHUE TTOTYICHHBIX PE3YJIbTAaTOB U (DOPMYITHPOBAHUE BBIBOJOB (TUCBMEHHO) C
HCIOJIb30BAaHNEM HAYYHBIX MOHSATUHN, TEOPUN U 3aKOHOB

*B Tom uncie npogecCHOHATBHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe MPAKTHYECKOr0 3aHATHS

B kauecTBe TpUTTEPOB CHUKAIOMIMX PAOOTOCIIOCOOHOCTH HCIIONIB30BATh YCIOBUS OCYILIECTBICHHS
po(heCCHOHATTLHOM NIEATEIILHOCTH: IITyM, TeMIIepaTypa, pu3ndeckas Harpys3Ka u T.11.

Pa3nea S.
buonorus B )xu3Hu

Tema 5.1
BuorexHonoruu B
JKM3HU KaKI0r0

Conep:xanue yueOHOT0 MaTepHaJia

SN

JIEKIII/II/I, TCOPECTHYCCKUEC 3AHATHA

N

buotexHonorus kak Hayka u mpou3BoACcTBO. OCHOBHbIE HANIPABJIEHUSI COBPEMEHHOMN
O61oTEXHOJIOTHU. MeTo bl 6MOTEXHOIOTHMH. OOBEKTH OMOTEXHOIOTHU. DTHKA OMOTEXHOIOIMYECKUX
Y TEeHETUYECKHUX IKCIIepUMEHTOB. [IpaBuia noucka u anaan3a OMO3KOIOTMUECKON HHPOpMAIUHN U3
pa3INYHBIX UCTOYHUKOB (Hay4yHas U ydeOHO-Hay4dHas JUTepaTypa, CpeICTBa MACCOBOI
uH(popManuu, cetb HTEpHET U 1pyrue)

IIpakTHYeckHe 3aHATHA

N

Kelicbl Ha aHanu3 MHPOpPMALMK O HAYYHBIX JOCTHKEHHUSIX B 00JIACTH T'€HETUUECKUX TEXHOJOTUH,
KJIETOYHOM MH)KEHEPUH, MUIIEBbIX OMOTEXHOJOTHH. 3amuTa Keifca: mpecTaBIeHue pe3yibTaToB
pelieHus: KecoB (BBICTYIUIEHUE C MTPEe3eHTAIHei)

Tema 5.2

Coaep:xanue yueOHOro MaTepHaJia

SN

.]IeKIII/[l/I, TCOPETUYCCKUEC 3AHATUSA

N

OK-01
OK - 02
OK - 04
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Bbuorexuonoruu B
HpOMBILHJIeHHOCTI/I

Pa3BuTne npoMelluIeHHON OMOTEXHOJIOTUH U €€ IPUMEHEHHUE B KU3HU YEJIOBEKA, TOUCK U aHATIN3
UH(OPMALIUU U3 Pa3IMYHBIX HCTOYHHUKOB (HayyHas U yueOHO-Hay4YHas JUTEpaTypa, CpeicTBa
MaccoBOW nHpopManuu, cetb IHTEepHET U Apyrue)

Keiicpl Ha aHaM3 HHGOPMALIMU O PA3BUTUHU MPOMBIIUIEHHONW OMOTEXHOJIOTUH (110 TpyTIaMm)

Tema 5.3
ConuagbHO-ITHYECKHUE
ACITEKTHI
OMOTEXHOJIOTHI

Conep:kanue y4eOHOT0 MaTepuaJia

N

.JIeKIII/II/I, TCOPETHYCCKHUEC 3AHATHUSA

N

OTUYeCKUe acleKThl Pa3BUTHUsI OMOTEXHOJIOIMI U IPUMEHEHUE UX B KM3HH YeJIOBEKa, IOUCK U
aHanu3 MHPOPMALIUHU U3 PA3IMYHBIX UCTOYHUKOB (Hay4YHas U ydeOHO-Hay4dHas JUTEparTypa,
CpecTBa MaccoBOW MH(pOpMaLuu, ceTh VIHTEepHeT U Apyrue)

Keficpl Ha aHan3 nHGOpPMALIUU 00 STUUECKUX ACTIEKTaX pa3BUTHS OMOTEXHOJIOTHH (110 IpymIam)

OK-01
OK - 02
OK - 04

Tema 5.4
buorexnonoruu u
TEXHUYECKUE CUCTEMBI

Coaep:xanue yue0HOro MaTepHaJia

N

JIeKIlI/II/I, TCOPECTHYCCKHUC 3AHATUSA

Pa3Butne OMOTEXHOIOTHI ¢ IPUMEHEHHEM TEXHHYECKHX CHCTEM (OMOMHKEHEepus,
6uonH(popmaruka, OMOHUKA) U UX IPUMEHEHHE B )KU3HU YEJIOBEKA, TOMCK U aHAJIN3 UH(DOpMaIK 13
pa3IMYHBIX NCTOYHUKOB (Hay4yHast 1 yueOHO-Hay4dHas JTUTepaTypa, CPEICTBA MaCCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

N

OK-01
OK - 02
OK - 04

*B Tom uncie npodecCHOHATBHO-OPHEHTHPOBAHHOE CO/IeP:KAHMe TPAKTHYECKOr0 3aHATHSA

N

[IpencraBienue pe3yabTaTOB PEIICHUs KeCOB (BBICTYILIEHUE ¢ npe3enTanueil). Keiicel Ha ananus
uH(OpPMAIIUK O PA3BUTUU OMOTEXHOJIOTHI C IPUMEHEHUEM TEXHUYECKUX CUCTEM (TI0 TPYIIIaMm).
3ayeT ¢ OLEHKOH

Bcero:

72
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3. YCJOBUS PEAJIU3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVINHBI

3.1. Jlas peanau3anuu NporpaMMsl JIUCUHUILJIMHBI JOJKHBI ObITH MPETYCMOTPEHbI
cjeylolIUe crenuaabHble MOMeIleHns:

Kabuner «buonorum», OCHAIIEHHBIA O0OpPYAOBaHHMEM: MeOENb, TOCKa, MEJ, HarjsJaHbIe
nocoOust (KOMIUIEKTBI y4eOHBIX TaOJIMI, TUTAKATOB), TEXHUYECKUMHU CpPEJICTBAMH OOYUYCHHUSI:
KOMIIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEICHUS 3BYKA, IPUHTEP, MYIBbTUMEIUA-TIPOEKTOP C IKPAHOM,
yKa3Ka-Tpe3eHTep Il Mpe3eHTaIuil.

JlaGoparopus, ocHaieHHass OOOpyIOBaHUEM JJIsi MPOBEACHMS 3aHSATHI: MHKPOCKOIIBI,
CEKYHJIOMEpP, TOHOMETp, JlabopaTopHasi mocyna (MpoOWpKH, MOACTABKU ISl IPOOHPOK, MUHIETHI,
MECOK, CTYNKH C T[EeCTUKAMHU, NPEeIMETHbIE M TIOKPOBHbIE CTEKJIa, CTEKJISIHHbIC IaJIOUKH,
MPernapoBalIbHBIC UTIIBI, (UIBTPOBATBHAS OyMara (cayieTku), CTakaHbl) THTIEPTOHUYECKHUI PacTBOP
xjopuna HaTtpus, 3%-HbIIl pacTBOp MEpPOKCHIA BOJOPOAA, PACTBOp Hoja B HOIUCTOM Kalluw,
TIIALEPUH, KITYOHH KapTOQes, JTUCT 3JI0/IeU KaHAJCKOU, IJI0]1 pIOMHBI OOBIKHOBEHHOH (pSOWHBI WITH
TOMara), JIyK pernyaTblii, pa3Be/IecHHbIE B BOJE IPOMKIKH);

HNudopmanunonnoe odecnevyenue. IlepeueHbp pexoMeHayeMbIX y4eOHbIX HM31aHUI, UHTEPHET-
pecypcoB, 10MOJHUTEIbHOI JUTEPaTyphl

OcHoBHast TUTEpaTypa:

1. Aradonosa, 1. b. buonorus. 10 knacc: 6a30BbIi 1 yrryOnEHHBINA ypoBHY : yueOnuk / 1. b.
Aradonosa, B. U. CuBornazoB. — 4-e u3a. — Mocksa : [Ipocsemenne, 2022. — 256 ¢. — ISBN 978-
5-09-100206-5. — Texkct : snexrponnsiii // Ludposoii obpasoBarenshbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/132202.html — Pexum noctyma: mist aBTOPHU3UD.
MIOJIb30BaTeIICH

2. buonorus. 11 xiacc: 6a30BbIi YpOBEHb : yUeOHUK AJIs1 00111€00pa30BaTeIbHBIX OpraHu3aui
/ . K. Benses, I1. M. boponun, I. M. Oemvmun [u np.] ; mox pemakuueid J{. K. bensesa, I. M.
Hpmvmiuna. — 9-e uzn. — Mocksa : [Ipocsemenue, 2022. — 226 ¢. — ISBN 978-5-09-101669-7. —
Texct : snexrponusii // Ludposoii obpazosarensHbiii pecypc [IPR SMART : [caiit]. — URL:

3. Buonorus : y4eOHMK W MPAKTUKYM IS CPEIHETO MPOQPECCHOHATBLHOTO 00pa3oBaHUs /

B. H. Speirun [u ap.]; non penakuued B. H. Spsirmna. — 2-e u3n. — Mocksa : M3narenscTBoO
Opaiit, 2023. — 378 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09603-3. —
Texct :  omekrtponHbsli  //  OOpasoBarenbHas  minargopma  FOpaitr  [caiiT]. ——

. O6yxos, JI. K. buonorus: kjieTku u TKaHU : yueOHOE TOCOOME ISl CPeTHEro MpoQeccCHOHaIbHOTO
obpazoBanusi / /1. K. O6yxoB, B. H. KupunenkoBa. — 3-e wu3a., mepepab. u mom. — Mocksa :
MznarensctBo FOpaiit, 2023. — 358 ¢. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-

Epemuenko, O. 3. buonorus: ydenne o Ouocdepe: ydeOHoe TMOcoOMe Hnsi CpPEAHETO

npodeccuonanpHoro odpazosanusi/ O. 3. Epemuenko. — 3-e u3z., mepepad. u mom. — Mocksa :
WznarensctBo Opaiit, 2023. — 236 ¢. — (IIpodeccrnonansHoe obpazoBanue). — ISBN 978-5-534-
10183-6. — Tekct : omektponHbli // OOpa3oBarenbHas tuiarpopma FOpait [caiTt]. —

JononHuTeNnbHAsA TUTEpaTypa:
Cusornazos, B. . buonorus. O6mias 6uonorus. 10 xiacc: 6a30Belidi ypoBeHb : yueOHUK / B. U.
Cusornasos, U. b. Aradonosa, E. T. 3axapoBa. — 11-e u3n. — Mockaa : [Ipocsemienue, 2022. — 256
c.— ISBN 978-5-09-101674-1. — Texkcr : anekrponHsiii // Llnpposoii oOpazoBarenbHsblii pecype IPR
SMART : [caiitr]. — URL: https://www.iprbookshop.ru/132216.html— Pexum noctyma: st
ABTOPU3UD. MOJIb30BaTeNei

18



2. Jlanmukas, T. B. buonorus. TecTsl : yueOHOE TOCOOME M1 CpeaHero npodhecCuoHaaIbHOTO
obpazoBanmsi /  T. B. Jlanumkas. — MockBa : MspmarensctBo  Opaiit, 2023.— 40c. —
(ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-14157-3. — TekcT : SICKTPOHHBIA //
Oo6pazoBarenpHas iardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/519715
CmupnoBa, M. C. EcrecTBo3HaHue: reorpadusi, OHONOTHs, 3KOJOTHS : ydeOHOe mocolOue Juist

CPEIHETO npohecCHOHAIBHOTO oOpa3oBanus / M. C. CmupHOBa, T. M. CmupHOBa,
M. B. Boponenko. — 2-¢ u3n., nepepad. u mon. — Mocksa : M3narensctBo FOpaiit, 2023. — 284 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-16618-7. — Tekct : 3nekTpoHHBIH //
O
0
p NHuTtepHeT-pecypcesl
a 1. www.sbio.info (Bcs Ouonorus. CoBpemeHHass OWOJIOTHS, CTaTbH, HOBOCTH,
3 OnOJIMOTEKA).
0 2. www.window.edu.ru (EnuHoe okHO nocTyna K oOpa3oBaTeIbHBIM pecypcam
B WuTepHera o 6uosorun).
a 3. www.5ballov.ru/test (Tect ayns aOUTYpHEHTOB IO BCEMY IIKOJBHOMY KYypCy
T OMOJIOTHH).
e 4, www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHHKAIIMOHHBIE BUKTOPUHBI IO
1 OMOJIOTHH — KOJIOTHH Ha cepBepe BOpOHEKCKOro YHUBEPCUTETA).
b 5. www.biology.ru (buonoruss B OTtkpeiToM kouiemke. CalT comepK UT
H JIEKTPOHHBIN y4eOHUK 1m0 6uonoruu, On-line TecTh).
a 6. www.informika.ru (OneKTpoHHBIH y4eOHUK, OOJBIION CIHUCOK HUHTEPHET-
S pecypcoB).

7. www.nrc.edu.ru (buonormueckass kapthHa wmupa. Paszmen KOMITBIOTEPHOTO
i yueOHHKa, pa3paboTaHHOro B MOCKOBCKOM TOCYJapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
b 8. www.nature.ok.ru (Penkue u wucuesaromme >XuUBOTHbIe Poccun — mMpoOeKT
a Oxonoruyeckoro uentpa MI'Y um. M.B.JlomonocoBa).
T 9. www.kozlenkoa.narod.ru (Ins Tex, KTO y4uTcs caM U YYUT APYTUX; OYHO H
0} JTUCTAHIIMOHHO, OWOJIOTHH, XUMUH, TPYTUM TIPEIMETaAM).
0 10.  www.schoolcity.by (buonorus B Bonpocax u oTBeTax).
p 11. www.bri12002.narod.ru (buonorus s mkonbHUKOB. KpaTkas, koMnakTHas, HO
M JO0CTaTOuHO TonpoOHas wuHpopmanus 1o paszpenam: «OOmas Oumomnorus», «boTaHukay,
a «3oonorusy, «YeaoBek»).

3.3. MeToanueckoe obecrnevyeHre 00pa3oBaTeI1bHOI0 Mpouecca 1Jisi 00yuyeHHus1 HHBAJTUI0B
KOt ¢ orpannyeHHBIMH BO3MOKHOCTSIMU 310POBbS
p VYcnoBust OpraHu3alMd M CojAep)KaHHe OOY4YeHHs M KOHTpOJI 3HAHUN WHBAIUAOB U
aOyuaromuxcst ¢ OB3 no nucnumnmbe «buonorus» onpenensitoTcss MporpaMMoON JHUCHUUILUIMHBI,
H1anTUPOBAHHOM MTPU HEOOXOAUMOCTH JIJIsl 0OYUEHUS YKa3aHHBIX 00y4JaroLInXCs.
T Opranuzanus o0y4eHMs], TEKyLEH U MPOMEKYTOUHOW aTTeCTal[MU CTYJEHTOB-MHBAJIUJOB U
ctyneHToB ¢ OB3 ocymecTBisieTcss ¢ y4eToM OCOOCHHOCTEH MCUX0(HU3MYEeCKOro pa3BUTHS,
pHAMBUYabHBIX BOZMOKHOCTEN M COCTOSIHUS 3/I0POBBS TAKUX 00Y4arOIIHUXCS.
c Hcxons U3 ncuxo(u3nYecKoro pasBUTHUS U COCTOSIHMS 3/10pOBbSI CTYAEHTOB-MHBAIMJIOB M
atyneHToB ¢ OB3, opraHu3yroTcst 3aHATHS COBMECTHO C IPYTMMHU 00y4aroImUMUCs B OOLIUX TpyMIax,
HCHOJb3ys COLMAIbHO-aKTUBHBIE M pe(IIEKCUBHBIE METOABI OOYYeHHUsS CO3JaHusd KOMQOPTHOTO
TICUXOJOTHYECKOI0 KJIMMaTa B CTYI€HYECKOU TPYyIIe Ui, IPU COOTBETCTBYIOIIEM 3asIBJIEHUN TaKOTO
pOyuyaromierocsi, MO WHAMBHIAYaIbHOM TNporpaMme, KoOTOpas SBISETCS MOAUDUIIUPOBAHHBIM
BapHaHTOM OCHOBHOW pa0oueill mporpamMmbl JUCHUILIMHBL [Ipu 3TOM coaep:kaHHe TpPOrpaMMBbl
JTUCLUIUIMHBL He u3MeHsiercs. M3MeHstoTcs, Kak mpaBuio, (GopMbel o0ydeHHs M KOHTPOJIS 3HAHUM,
©6pazoBaTelbHbIE TEXHOJIOTUN U TUJAKTUYECKHE MaTepHaIbl.

OOyueHue CTYAEHTOB-WHBAIUJIOB M CTyAeHTOB ¢ OB3 Takke MOXET OCYIIECTBIATHCS
MHAUBUAYAJIbHO W/WIN C MPUMEHEHUEM IUCTAaHIIUOHHBIX TEXHOJIOTHH.

JlucraHioHHoe o0yueHne o0ecredrBaeT BO3MOKHOCTh KOMMYHUKALIUI € pernojiaBaTesieM, a
TaKXKe ¢ APYruMU 00ydyaeMbIMU TOCPEACTBOM BEOMHAPOB (HAIIPUMeEp, C UCIOIb30BAHUEM ITPOTPAMMBI
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Skype), 49to CrmocoOCTBYET CIUIOYEHHIO TPYIIIbI, HAMpaBiIsseT y4eOHYIO TPYIIy Ha COBMECTHYIO
paboty, obcyxaeHue, IPUHITHE TPYIIIOBOTO PEIICHHS.

B ydeOHOM mporecce i TOBBINICHHUS YPOBHS BOCHPUATHS WU TEPepabOTKH ydeOHOM
UHPOPMALIUK CTYJCHTOB-MHBAJIUAOB U CTyneHTOB ¢ OB3 npuMeHSIoTCS MyJIbTHUMEAWWHBIE |
CHelraln3upOBaHHbIC TEXHUYECKUE CPE/ICTBA IpUeMa-repeaadu yueOHoi HHPOpMAaIK B JOCTYITHBIX
dopmax Ui CTYACHTOB C Pa3IMYHBIMU HApYIICHUSMH, 00€CIIeYMBACTCS BBIMYCK allbTePHATUBHBIX
¢dbopMaTOB MEUATHBIX MaTEpUaIOB (KPYMHBIA MIPUPT), FIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB B
dopmax, aganTUPOBAHHBIX K OTPAHMYCHHUSM 3J0POBBS OOYYAIOUIMXCS, HAIWYHE HEOOXOIUMOro
MaTepuaIbHO-TEXHUYECKOTO OCHAIIICHUS.

[TonGop u pazpaboTka yueOHBIX MaTEPHUAJIOB IPOU3BOJUTCS MPEOAaBaTEIEM C YYETOM TOTO,
YTOOBI CTYICHTBI C HAPYLICHUSIMH CIIyXa MOTy4Jalid HH(POPMALHUIO BU3YaJIbHO, C HAPYIICHUSIMU 3PEHUS
— ayJualibHO (HaIllpuUMep, C UCII0JIb30BAHUEM MTPOrPaMM-CUHTE3aTOPOB PEUH).

Ilpumeuanue: Ilpenooasamenu, yuebHvle Kypcbl KOMOPbIX mMpedyiom om CmyOeHmos
BbINOJIHEHUSl ONPEeOeNeHHbIX CheyUupuuecKux Oelcmsull U npedCmasisaruux cobot npooaemy uiu
Oeticmeue, HeGbINOIHUMOe Ol CMYOeHMO8, UCIbIMbIEAIOWUX MPYOHOCIU C NepedBUINCEHUEM UMU
peuvto, obszamvt 6 PI[[] yuecmv smu ocobennocmu u npeonazcams CmyOeHmMam-uHeaiuoam u
cmyoenmam ¢ OB3 anbmeprnamugnbie Memoovl 3aKpenyieHus U3yuaemo20 Mamepudaa.

Jlis ocylIecTBICHHUs] TPOIEAYp TEKYIIEro KOHTPOJS YCIEBAEMOCTH W IMPOMEXKYTOUYHOMN
arrecTanuu oOydJaromuxcs WHBaIUAOB U il ¢ OB3 (oHI OLEHOYHBIX CPEACTB MO AWCHUILINHE,
MO3BOJIAIOIINN OLIEHUTH JOCTH)KEHHE UMHU PEe3yNbTaTOB OOy4YeHHUS M YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIM, TPETyCMOTPEHHBIX Yy4eOHBIM IUIAaHOM U pabodell mporpamMMoN JWCIUILTUHEI,
afanTupyercs 1uisi 00ydaroluXcsi MHBAIUIOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 37I0POBBSI C
Y4ETOM HMHIUBUAYAJIBHBIX MCHUXO(PH3HOIOTHYECKHX OCOOCHHOCTEH (YyCTHO, MMChMEHHO Ha Oymare,
MUCbMEHHO Ha KOMIIbIOTEpe, B opme TecTupoBaHus U T.1I.). [Ipu HeoOxomuMocTu 00ydarommumcs
IPEOCTABIISETCS JOMIOIHUTEIFHOE BPEeMS IJIs IOATOTOBKU OTBETA MPU MPOXOKICHUN aTTEeCTAILINH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHDBI

KoHTpo/ib M oOmeHKa pe3ylbTaTOB OCBOEHHUS 0011e00pa30BaTeIbHON JUCLUILUIMHEI
PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThI, HAIIPABICHHBIE HA (POPMHUPOBAHKE OOLINX U
npo¢ecCHOHATIBHBIX KOMIIETEHIIMH 10 pa3/ielaM U TeMaM COJIepKaHus yueOHOro Marepuaa.

Oo0masn
KOMIIEeTeHIIUA

Paznen/Tema

Tun oueHOYHbIX MEPONPUATHIA

Pasznea 1. KileTka — cTPyKTYPHO-(PYHKIIMOHAJIbHAS

CAUMHHUIIA )KUBOI'O

KonrtponsHas pabora
«MoOneKyIsIpHbII yPOBEHb
OpraHu3alH JKUBOTO»

OK 02

XapaKTEPUCTHKA KU3HU

buonorus kak Hayka. O61mas

3arnosHeHHEe TaOJIHIIBI C ONMCAaHHEM
MCTOJOB MUKPOCKOIIUPOBAHHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMH.
3anonHenue Tabauipl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTUI

3aroTHeHHEe CPABHUTEITLHOU TAOUIIBI
CXOJICTBA M PA3JINYMIA )KHBOTO U HE
KUBOT'O

OK 01
OK 02
OK 04

OpraHu3anus KJICTOK

CtpyKkTypHO-(DYHKIHOHATIBHAS

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTanbHON KapThl 1O
KJ1acCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MPO- ¥ YYKAPHOTHUECKUX U TI0
L[apCTBaM B MUHH I'PyIMIax
BrimonHaenue u 3ammra 1a60paTopHBIX
pabor:

«CtpoeHue KIIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) U KJIETOYHBIE
BKITIOYCHUS (Kpaxmail, KapOTHHOUIBI,
XJIOPOIIIACTHI, XPOMOILIIACTHI )»
[Tpaktudeckoe 3anstue. [IpencraBnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTanueH,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHHUKOB, PEKOMEHJOBAaHHBIX
Ipero/iaBaTeseM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpsl HACIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

Pemenue 3amad Ha onpeneneHue
MOCJIEA0BATEIbHOCTH HYKJIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
W3MEHEHMS OCIeI0BATEIbLHOCTH
HykneotunoB JIHK

OK 02

OOMEH BELIECTB U

IIPEBPAILICHUE JHEPTUH B KIIETKE

OpOHTAIBHBIN OIIPOC

3anosHeHne CPaBHUTEITLHOMN TaOIUIIBI
XapaKTepUCTHK TUTIOB OOMeHa
BEIIECTB

OK 02
OK 04

Muro3. Meiio3

JKu3HeHHBIN MK KIETKH.

OO6cyxaeHune Mo BOmpocaM JICKIIUH
Pa3paboTka neHTHI BpeMeHH
YKU3HEHHOTO [IUKIIa
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Pasznea 2. Ctpoenue U GQyHKIIUM OPraHU3Ma

KontponbHas padota “CtpoeHue u
¢byHkunu opranuzma’

OK 02 CtpoeHue opranusma
OK 04

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThI
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MoB (PaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPATKOH XapaKTePUCTHKOM
ux QyHKIMiA

OK 02 ®opMbl pa3MHOKEHUS
OpraHU3MOB

@pPOHTAIBHBIN ONIPOC

3anojHeHrue TaOIHIIbI C KPAaTKOU
XapaKTepUCTHKON U TipuMepamu hpopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02 OHTOreHe3 pacTeHui, >KUBOTHBIX

OK 04 U YeIoBeKa

PazpaboTka JeHTbI BpEMEHU C
XapaKTepUCTUKOM 3TallOB OHTOTEHE3a
OTZEJIBHOM I'PYIIION )KUBOTHBIX U
YeJI0BEKa IO MUKPOIpyIam
Tect/onpoc

CocraBieHne )KU3HEHHBIX LIUKIIOB
pacTeHu# 1o otaenam (MOXOBUIHBIE,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBUIHBIE,
rOJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTH HacJe10BaHuUs

OK 04

PazpaboTtka rioccapus
OpOoHTANBHBIN 0IPOC

Tect o Bompocam JIeKUUH
Pemenue 3anay Ha onpeneneHme
BCPOATHOCTU BOSHUKHOBCHHA
HACJIEJICTBEHHBIX MPU3HAKOB MIPU
MOHO-, JU-, HOJ'II/IFI/I6pI/II[HOM u
aHAITM3UPYIOIIEM CKPEIINBAHHH,
COCTABJICHUEC I'CHOTUIIMYECKUX CXEM
CKpEIIUBaHUS

OK 01 CreruieHHOe HaclIeJOBaHUE

OK 02 IIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3anad Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CICIUICHHOM HaCJIeOBaHHH,
COCTaBJICHHE TEHOTUITMUECKHUX CXEM
CKpEIIBaHUSI

OK 01 3aKOHOMEPHOCTH U3MEHUNBOCTH

OK 02
OK 04

Tecr.

Pemenue 3agad Ha onpeieieHne TUIa
MYyTallU IIPU TIepeaade
HACJICACTBECHHBIX HpI/ISHaKOB,
COCTaBJICHHE TEHOTHITMUECCKUX CXEM
CKpEIIBaHUS

Pasznen 3. Teopusi 3BoJIIOLMHA

KonTponbhas pabota “Teoperndeckue
ACIIEKTHI DBOIIOLINH KU3HU Ha 3emMiie”

OK 02 Hcropust 3BOIIOLIMOHHOIO
OK 04 y4eHHs. MUKPO3BOIIOLMS

OpOHTAIBHBIN ONIPOC
Pa3paboTka rioccapus TEpMHUHOB
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Pa3paboTka 1eHTHI BpeMEHU pa3BUTUS
ABOJIIOLIMOHHOTO yYEHUS

OK 02 MakposBotronus. OuenuBaemasi TUCKYCCHS:
OK 04 Bo3HUKHOBEHME U pa3BUTHE HCIIOJIb30BAaHUE apTYMEHTOB,
JKU3HU Ha 3emiie OMOJIOrMYeCKON TEPMUHOJIOTUN U

CUMBOJIMKH JUISl I0KA3aTENbCTBA
POJICTBA OPTaHHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTHl BpeMEeHH
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha
3emuie

OK 02 [IpoucxoxaeHue yenoBeka — ®poHTaATBHBINA OITPOC

OK 04 AHTPOIIOTEHE3 PazpaboTka JeHTbI BpeMEHU

IMPONCXOKACHUA YCTIOBEKA

Pasznea 4. Dxomorus

OK 01 Dkonorudeckue HakTopsl U TecT mo sKoJorHYecKUM aKkTopam 1

OK 02 cpenbl KU3HU CpenaM JKU3HU OPraHU3MOB

OK 07

OK 01 [Tomynsius, cooOriecTna, CocraBneHue cxeM KpyroBopora

OK 02 HKOCUCTEMBbI BELIECTB, UCIIOJIb3Ysl MaTepUabl

OK 07 JIEKIIUU
Pemenre mpakTUKO-OpUEHTHUPOBAHHBIX
pacueTHBIX 3aJ]aHHi 110 MepEeHOCY
BELIECTBA U SHEPTUU B 3KOCUCTEMAX C
cocTaBlieHHE TPOPHUUECKUX IIeTnel u
UpaMu]T OMOMACCHI U SHEPTHH

OK 01 buocdepa - rmobanbHas OueHuBaemasi UCKyCCUS

OK 02 HKOJIOTMYECKasi CUCTEMA Tecr

OK 07

OK 01 BinsHMe aHTPONOTreHHBIX Tect

OK 02 dakTopoB Ha 6uochepy [TpakTuueckas padota “OTX0/bI

OK 04 IIPOU3BOJICTBA”

OK 07

OK 02 BinusiHue conuaibHO- OueHuBaemasi JUCKYCCHUS

OK 04 HKOJIOTMYECKUX (PaKTOPOB HA Brinonnenue nabopatopHoii paboTsl Ha

OK 07 3JI0pPOBbE YETIOBEKA BBIOOD:

"VMcTBeHHas pabOTOCTIOCOOHOCTD",
"Brnusinue abuotrueckux GpakTopoB Ha
4yeJIoBeKa (HU3KUE U BHICOKHE
Temneparypsbl)”

Pa3nea 5. buoJsiorusi B ;Ku3Hu

3amuTa Kelca: NpeJCcTaBIeHNe
pPE3yJbTATOB PEIICHUS KEHCOB
(BBICTYIIJIEHUE C NTPE3ECHTALIUEN )

OK 01
OK 02
OK 04

BbroTtexHonornu B ;KU3HA
Kaxxaoro

BelntonHenue kelica Ha aHaIu3
UH(OPMAIIUU O HAYYHBIX JOCTHKEHHUAX
B 00JIACTH TEHETUYECKUX TEXHOJIOTHH,
KJICTOYHOM MHKEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (10 Ipynmnam),
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Mpe/ICTaBJICHHUE PE3YIbTATOB PEIICHUS

KEWCOB
OK 01 [TpombiniieHHass OMoTexXHOJIOTHS | BBITTOTHEHNE Kelica Ha aHAIN3
OK 02 uHpOpMAaLIUU O PA3BUTUU
OK 04 MIPOMBIIIICHHOW OMOTEXHOJIOTHH (110

rpynmam), Ipe/ICTaBICHUE PE3YJIbTATOB
pelIeHus KecoB

OK 01 ConmanbHO-dTHYECKUE aceKThl |BEImoiHeHue Keiica Ha aHaInu3
OK 02 OMOTEXHOJIOTUI uHpOopMaLKU 00 STHYECKUX aCIEKTax
OK 04 pa3BUTHSI OMOTEXHOJIOTHH (I10

rpynmam), Ipe/ICTaBICHUE PE3YJIbTATOB
pelIeHus KecoB

OK 01 buorexHosoruu u Texunueckue |BrlnosHeHUE Keiica Ha aHan3
OK 02 CHUCTEMBI nH(pOpMaIUU O pa3BUTHUS
OK 04 OMOTEXHOJIOTUH C IPUMEHEHUEM

TEXHUUYECKHUX CHCTeM (TIO TpyImam),
MPEJCTaBICHUE PE3YIBTATOB PEIICHUS
KENCOB

OO0umme KpUTEPUHU OLIEHKH Pe3yJIbTATOB OCBOCHHUS Y4eOHOM M CUMILIHHBI

Hopwmp! onieHku 3HaHMI npeAnoaraioT y4€T HHAUBUAYaIbHBIX OCOOEHHOCTEN CTY/AECHTOB,
Tu(hepeHIIMPOBAHHBIN TOX0 K 00yUeHHI0, IPOBEPKE 3HAHUH, YMEHHH, ypOBHs (POPMUPOBAHUS
KOMIETEHIIMH. B yCTHBIX U MMCbMEHHBIX OTBETaX CTYJACHTOB Ha MPAKTHUUECKUX (CEMHUHAPCKUX)
3aHATHUSX, B COOOIIEHUSAX U JIOKJIaJax, 3cce U IpYrux GopmMax ayAUTOPHONU U CaMOCTOSITEIbHOMN
paboThl, a TakKe B TEKYIIUX KOHTPOJBHBIX PadOTaxX YYMTHIBAIOTCS: TIIyOMHA 3HAHWM, BIIaJICHUE
HE00XOIMMBIMU YMEHUSAMH (B 00beMe IPOTrpaMMbl), IOTHYHOCTh U3JI0KEHUS MaTepuiia, BKIKOYas
0000111eHuS, BBIBOBI, COOJIIO/IEHNE HOPM JINTEPATYPHOU peuH.

OneHKy «OTJIMYHO» 3aCIyXUBAET CTYAEHT, TBEPAO 3HAIOIIUN MPOTrpaMMHBIN MaTepuall,
CUCTEMHO M TpaMOTHO MW3Jaralouifii ero, JAEMOHCTPUPYIOIIUNA HEOOXOJUMBIH ypOBEHb
KOMIIETEeHIINH, YETKHE, C)KaThle OTBETHI HA JIOMOJIHUTENIbHBIE BONPOCHI, CBOOOIHO BIIAJICIOIUI
MOHATUIHBIM aIllapaToM.

OneHKy «X0pomIo» 3acily’)KMBAacT CTYJIEHT, IPOSBUBIININ IOJIHOE 3HAHHE IPOrPaMMHOIO
MaTepuaia, JeMOHCTPUPYIOUN cpOpMUPOBAHHBIE HA JOCTATOYHOM YPOBHE YMEHHUS M HABBIKH,
YKa3aHHbBIE B IIPOrpaMMe€ KOMIIETEHLIUH, JOMYCKAOMNNA HENMPUHIUIHNAIBHBIE HETOYHOCTH IIPU
W3JI0KEHUU OTBETA Ha BOIPOCHI.

O1eHKY «yAOBJIETBOPUTEIBHO» 3aCIY)KUBAaET CTYJEHT, OOHAPY)KUBLIMHM 3HAHUS TOJIBKO
OCHOBHOT'O MaTepuaja, HO HE YCBOMBIIUHI JE€Tald, JOMYCKAIOUIUI OMNOKHA MPUHIUIHAIBHOTO
XapakTepa, JEMOHCTPUPYIOIIMH He 10 KOHLA C(OpPMUPOBAaHHBIE KOMIIETEHLIUH, YMEHHUs
CUCTEMATHU3UPOBATh MaTepUall U JAeJaTh BBIBOJBI.

OueHKy «HeyI0BJIEeTBOPHUTEJIBHO» 3acily’)KUBAE€T CTYJEHT, HE YCBOMBIIMI OCHOBHOIO
coJiep’KaHusl MaTepuaa, He YMEIOUINI CuCTeMaTU3upOBaTh HHPOPMAIIHIO, J1e1aTh HE0OXOJUMbIe
BBIBOJIbI, YETKO M TPaMOTHO OTBEYaThb Ha 3aJaHHBIE BONPOCHI, AEMOHCTPUPYIOIIUN HU3KUI
YpOBEHb OBJIAZICHUS] HEOOXOAUMBIMU KOMIIETEHIIUSMHU.

OuenuBaHme cTyeHTa HA AU PepeHIMPOBAHHOM 3a4eTe M0 Y4eOHOl TUCHHUILIUHE

OrneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TIYOOKO M TMPOYHO YCBOWI
MPOTPAMMHBIN MaTepuall, UCYEPIBIBAIONIE, MOCIEI0BATEIILHO, YETKO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3BIBATH TEOPHIO C MPAKTUKOW, CBOOOTHO CHpaBIseTCs C 3aJadyaMu,
BONPOCAMH M JIPYTMMHU BHJIAMU TPUMEHEHUS 3HAHWW, HE 3aTPYIHSETCS C OTBETOM IpHU
BUJOM3MEHEHUH  3aJaHHWii, TPaBUILHO OOOCHOBBIBAET TPUHATOE pEIIEHUE, BiIaJeeT
Pa3HOCTOPOHHUMU HABBIKAMH M TPUEMAMHU BBITTOJTHEHUS PAKTUYECKUX 3a]1a4.
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OneHka «X0pomo» BHICTABIIETCS CTYAEHTY, €CIM OH TBEPIO 3HAET MaTepHall, F(PaMOTHO
U II0 CYIIECTBY M3JIaraeT €ro, He NOIYCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC,
IIPaBUJILHO TPUMEHSET TEOPETUYECKUE IOJIOKEHUs MPU PEUICHUH IPAKTUYECKUX BOIIPOCOB U
3ajiay, BJIaIeeT HEOOXOJMMBIMH HAaBbIKAMU U MPUEMAMU UX BBIITOJHEHHUS.

OneHka «yA0BJIETBOPUTEIBbHO» BbICTABIISAETCS CTYACHTY, €CJIM OH UMEET 3HAaHUS TOJIBKO
OCHOBHOI'O MaTepuaia, HO HE YCBOWI €ro [JeTajled, AOIYCKaeT HETOYHOCTH, HEIOCTATOYHO
npaBWIbHBIE (OPMYIUPOBKH, HAPYIICHUS JIOIMYECKOH IOCIENIOBATEIBLHOCTH B W3JI0KECHUU
IPOrpaMMHOI0 MaTepualla, UCIBITHIBAET 3aTPYIHEHH MIPH BBIIOJIHEHUH ITPAKTUYECKUX padoT.

OneHka «HeyI0BJIETBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBI HE 3HAET
3HAYUTENBHOM YacTH IPOrpaMMHOIO Marepuaia, JOINYyCKAaeT CYLIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, C OOJIBIIMMU 3aTPyJHEHHUSIMHU BBINOJHSECT MpakTHyeckue padorel. Kak mpaBuiio,
OLICHKA «HEYIOBIETBOPUTEIBHO» CTaBUTCS CTyNEHTaM, KOTOpPbIE HE MOTYT IPOJIOJDKUTH
oOyuyeHne 06e3 TOTOIHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH JUCIUILTHHE.

IlepeyeHb BONPOCOB ISl MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIUN
no o61meodpazoBareibHOM JUCHMILUIUHE «bBuosorns»:

1. buonorus kak Hayka, CBs3b OMOJIOTUU C IPYTMMH HayKaMu: OMOXUMHUs, Onodu3uka,
OMoHMKa, TeHOTeoTpadus

2. Ponb 1 MecTo 6100THE B JOPMUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI MUPA.
3. O0mmas XxapakTepuCTHKA KU3HH, CBOMCTBA KUBBIX CUCTEM. XUMUYICCKUH COCTaB
KJIETOK.

4. Knerounas teopus (T. llIBann, M. [llneiinen, P. Bupxos).

5. OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOM KJIETOUHOU Teopuu. THUIIbI KIeTOYHOMN
OpraHMu3alMK: TPOKAPUOTUYECKUN U SYKAPUOTUYECKUI.

6. OQHOKIJIETOUHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpOeHHE MPOKAPUOTHUECKOMN
KJIETKH.

7. CtpoeHue sykapuoTHuyeckoi kieTku. Hexknerounsie popmMbl )KU3HU (BUPYCHI,
OaxTepuodarn).

8. XpomocomHas teopust T. Moprana. CTpoeHHe XpOMOCOM.

9. XpoMocoMHBIN HAOOp KIIETOK, TOMOJIOTHYHBIE U HETOMOJIOTHYHBIE XPOMOCOMBI,
TarIONIHBIN U JUTIONIHBIN Habop.

10. Hykneunossie kucinotsl: JJHK, PHK HaxoxaeHne B KiI€TKe, UX CTPOSHHE U (PYHKITUH.
MarpuuHble npolecchl B KJIETKe: peryuKanus, OnocunTes3 6eika, pernaparus.
I'eneTnyecknii KO 1 €ro CBOMCTBA.

ITonatue MeTabon3M. ACCUMMIIAIMS U AUCCUMMIISLIMS — JIB€ CTOPOHBI META00JIN3Ma.
Tuner oOMeHa BemecTB: aBTOTPO(DHBIN U TeTepoTpOodHBIN, a3pOOHBINA U aHAPPOOHBIH.
[Tnactuueckuit oomMeH. @oTocuHTE3. XEMOCUHTES.

KneTounsrit nuki, ero nepuobl.

Muro3, ero cTaauu ¥ NPOUCXOIALIUE IIPOLIECCHI.

M

8/HOrOKJIETOYHBIE OPTaHU3MBbI. B3aMMOCBS3b OPraHOB U CUCTEMBI OPraHOB B
MHOTOKJIETOYHOM OpPTaHU3ME.

bomMeocTras opranusMa 1 ero NoAJAEp>KaHue B IPOLECCE KUZHEIEATEIbHOCTH.

DOopMBI pa3MHOKEHHNS OPraHU3MOB. becIonoe u mojIoBoe pa3sMHOXKEHHE.

Bunst 6ecnionioro pazmHoxenus. [lonoBoe pazMHOXeHHE.

hamerorenes y )xuBOTHBIX. CriepMaroreHes u oorenes. CTpOoeHHE MOJIOBBIX KIETOK.
OrmonoTBOpEHUE.

blHauBUAYyanbHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 U €T0 CTaAHH.
FlocTamOpuonanbublil nepuo. CTagun MocT3MOPHOHATIBHOTO Pa3BUTHS Y dKUBOTHBIX U

acJIOBCKaA.
HpHMOC n HerﬂMOe pa3BI/ITI/Ie. EI/IOHOFI/IHGCKOC CTapeHI/Ie n CMCpTL. OHTOTCHCS
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pacTeHui.

OcHOBHBIE TIOHSTHS TEHETUKH. 3aKOHOMEPHOCTH 00pazoBaHus raMeT. 3akoHbl [. Menaens
(MoHOTHOPHIHOE M TOTUTHOPUAHOE CKpeInBaHue). B3aumoneicTBre reHos.

[Tepsrie 3Bomonronnbie KoHnenuu (JK.b. Jlamapk, XK.JI. Broddon). DBomtonronnas
teopus Y. JlapBuna. CUHTETHYECKAS! TEOPHS SBOJIIOLUHU U €€ OCHOBHBIE ITOJIOKEHUS.
Muxkpososmonus. [Tomynsnus kak 3JeMeHTapHas elMHUIA 3BoToIH. [ eHeTnueckue
OCHOBEI 3BOJTIOINH. DIIeMEHTapHbIE (PAKTOPHI IBOIIOIUH.

Maxkpoaomorus. PopMbl 1 OCHOBHBIE HAIIPABJICHUS MAaKPOIBOIIOIUH.

AHTpononorus — Hayka o uyenoBeke. CrucTeMaTnuecKoe MojokeHue yenoneka. CXoAacTBo U
OTJIMYUS YeJIOBEeKa C KUBOTHBIMU. OCHOBHBIE CTAJAMH aHTPOIIOTE€HE3a. DBOIIOIUS
COBPEMEHHOI0 YEJIOBEKA.

YenoBeueckue pachl M UX €IUHCTBO. BpeMs u myTu paccesieHus yenoBeKa Mo IiaHeTe.
[TprucnocobIeHHOCTh YeNOBEKa K Pa3HbIM YCIOBHSM CPEIbI.
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