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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJLHOU JJUCIUILIMHBI «BUOJIOT UsT»

1.1. MecTo aMcuMIUIMHBI B CTPYKTYpe 00pa3oBaTesibHoli nporpammbl CITO

OobmeobOpa3oBarenbHas aucuuiuiiHa «buonorus» wu3ydaercs Ha 0a30BOM YpOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOro IUlaHa OCHOBHOW mpodeccroHanbHON 00pazoBaTelbHON
IPOTrpaMMBbI BCEX YKPYIHEHHBIX TPYII ClieUabHOCTEH/ podeccuii.

Tpynoemkocts mucummunabl «buonorus» Ha 0a30BOM ypOBHE COCTaBsieT 72 daca, U3
KOTOpBIX 12 YacoB BKIIOYAeT Npo(ecCHOHANTBHO-OPUEHTHPOBAHHOE COJCP)KAaHHUE, YCHIIMBAIOIIEEe
poQeCcCHOHATIBHYIO COCTABIIIONIYIO 10 KOHKPETHOM MPOEeCcCHH W CHENUAIBHOCTH B 3aBUCHMOCTH
ot ®I'OC CIIO npodeccun/crienuaaTbHOCTH.

[TpodeccroHaabHO-OPUEHTUPOBAHHOE COJCPIKAaHHE peaTu3yeTcs B IPUKIATHOM MOAYIe
(pazmen 5 «bwosnorust B KH3HW») IS Bcex MpodeccHii/criennalbHOCTell Ha Marepualie Kewcos,
CBSI3aHHBIX C aHAJIM30M HH(OpMANMU O Pa3BUTHH W TNPUMEHEHWH OWOTEXHOJOTWH IO OTpaCisM
Oyaymie npodecCHOHANBHOM JesTenbHOCTH oOydaromuxcs. Kpome Toro, mnpodeccuoHaabHO-
OPHEHTHPOBAHHOE COJEp)KaHHE Y4YUThIBaeTcs B paszgene 4 «DKOJOTHsS» TPH  BHINOJHEHUN
71a00paTOPHBIX U MPAKTUYECKUX PabOT, CBSI3aHHBIX C Oyaylied mpoQecCHOHATBHOMN JeATeIbHOCTHIO
00y4aromxcs.

1.2. llesqin ¥ IUIAHUPYEMBbIe Pe3yJIbTAThl 0CBOCHHS THUCIUILINHBI:

1.21. Heap o001meo0pa3oBaTeIbHO JUCHMUIUIMHBI: (QOPMHpPOBAHWE y  CTYJICHTOB
MIPEJICTABICHUS] O CTPYKTYPHO-(YHKIIMOHAIBHOW OpPraHMU3allMM KUBBIX CHCTEM Pa3HOTO paHra Kak
OCHOBBI TPHUHSTHUSI PELIEHUH B OTHOIIEHUH OOBEKTOB MXUBOM HPUPOIBI U B MPOU3BOACTBEHHBIX
CUTYaIUsX.

1.2.2. IInanupyemsbie Ppe3yJbTaTbl OCBOCHHMSA 00m€00pa30BATEeJbHON JMCHMUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHWe AMCUMIUIMHA uMeeT npu ¢opmupoBanuun u passurtun OK u IIK.



Koa n
HaHMeHOBaHUe
(opmupyembIx
KOMIIeTeHIM i

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

Oﬁumel

I[I/ICIH/IIIJII/IHaprIeZ

OK 01. Beibupatp
CIIOCOOBI pereHus
3a1a4
npodecCHOHATbHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
Pa3TUYIHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYLy, OCO3HAHUE IIEHHOCTH MAaCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHUBHOM NESTEIBHOCTH TEXHOJIOTHMUYCCKON |
COILMAIbHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh HWHHUI[MHPOBATH,

IUIAHUPOBATh M CAaMOCTOSITENIbHO  BBIMOJHATH — TaKylO
NIeSTeTbHOCTb;
- UHTEpec K pa3nuyHbiM cdepaMm TpodheccHOoHaATBHOM

JIeSITCIIbHOCTH,
OBnazneHve yHHMBEpPCaIbHBIMU YUEOHBIMU MMO3HABATEILHBIMU
JICHCTBHUSMU:

a) 0a30Bble JJOTHYeCKHe JIeliCTBUA:

- CaMOCTOATEIbHO (OpMyIHpOBaTH ¥  aKTyaJU3HPOBATH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JIsI
CpaBHEHHUSI, KIIacCU(PUKALUU U 000O0IICHNUS;

- ONpeNeNsiTh IENH JeATEIbHOCTH, 3aJlaBaTh MapamMeTpbl
KPUTEPUU UX TOCTUKEHUS;

- BBIBISATH  3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBBI B
COOTBETCTBUE  PE3YJIHTATOB
MMOCJICICTBUI IEATCILHOCTH;

IMPOTUBOPCUUA B

JACATCIIBHOCTh, OICHHUBATH
OCIIAM, OLICHUBATb pUCKH

-chopMHpPOBAaHHOCTH 3HAHWK O MECTE W POJM OHOJOTHH B
CUCTEME HAy4HOTO 3HaHUf; (PYHKUHMOHAIBLHOM TPaMOTHOCTHU
YeJIOBEKa JJIs PEIICHUs KU3HEHHBIX PO0JIeM;

-c(popMHpPOBAHHOCTL  YMEHHSI  PACKpbIBaTh  COJEp>KaHUE
OCHOBOIIOJIATalOIINX OHOJIOTHYECKUX TEPMUHOB U TOHSTHM:
KU3Hb, KIJIETKA, TKaHb, OpPraH, OpPraHU3M, BU[, MOIMYIALHUS,

JKocucTema, OuoleHos, Ouochepa; wmeradonusm (0OMeH
BEILIECTB u IpPEeBpaIlCHHE SHEPTrHUH), rOMeOoCTa3
(camoperynsauus), OnocuHTE3 Oenka, CTPYKTypHas

OpraHu3alMs )KUBBIX CUCTEM, JUCKPETHOCTh, CAMOPETYIISIIUS,
CaMOBOCHIIPOU3BEJEHNE (PErpOIyKIHsI), HACIEICTBEHHOCTD,
M3MEHUYHUBOCTh, HSHEPro3aBUCUMOCTb, POCT W pa3BUTHE,
YpOBHEBAsi OpraHu3aLus;

-copMHpPOBAaHHOCTL  YMEHHS  PAaCKpbIBaTh  COJEp>KaHUE
OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEOPUMl H THUIIOTE3:
KJIETOYHOH, XPOMOCOMHOW, MYTAllMOHHOW, 3BOJIIOLMOHHOM,
MPOUCXOKICHUS )KU3HU U YEIOBEKA;

-c(hopMHpOBaHHOCTH yMEHUs pacKpbIBaTh
OCHOBOIIOJIATr AFOIIINE Ouooruyeckue 3aKOHBI "
3akoHomepHocTu (I'. Mennens, T. Moprana, H.1. BaBuosa,
3. Tekkensa, @. Miwmnepa, K. bopa), rpanuns wux

IMPUMCHUMOCTH K KHUBBIM CUCTCMaAM;
-HpI/IO6peTGHI/IC OIbITa MNPHUMCHCHHA OCHOBHBLIX MCTOJ/I0B

! YkasbiBatoTcA AMUHOCTHbIE 1 meTanpeameTHble pesynabTaThl 3 PrOC COO (B nocnegHel pegakumm ot 12.08.2022), popmunpyembie obuieobpasoBaTenbHONM AUCLUNAUHOM

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




- pa3BHBaTh KPEAaTHMBHOE MBIILICHUE
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbI€ HCCIeI0BATEIbCKHE eCTBHS:
- BJIaJIeTh HaBBIKAMHU  Y4eOHO-HCCIIEOBATEIbCKOM U
MPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelICHUS MPoOJIeM;

- BBISBIIATE MPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJIM3MPOBaTh 3a/a4y, BBIIBUIaTh TMIIOTE3y €€ PEIICHUS,
HAXOJOUTh  ApPrYMEHTBI  JUIsl  JIOKa3aTeabCTBA  CBOMX
YTBEPXKACHHM, 33/1aBaTh IapaMeTPhl K KPUTEPUH PEIICHHUS,

- AQHAIM3MPOBATH IIOJTYYCHHBIE B XOJE PEIICHHS 33Ja4d
pe3yJbTaThl, KPUTUYECKH OLCHHBATh WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yMeThb TICPEHOCUTh 3HAaHUS B [O3HABATCIbHYI U
MPAKTHYECKYIO 00IaCTH KU3HEACATCIILHOCTH;

- yMeTh HMHTEIPUPOBATh 3HAHUS W3 PAa3HBIX IMPEAMETHBIX
oOJacTei;

- BBIABHIaTh HOBBIE HJEH,
MOJIXOJTBI U PEIICHHUS;

- CIOCOOHOCTh HMX HCIIOJB30BAaHHMS B II03HABATEILHOM H
COILIMANILHOM MPaKTUKE

Opu  pelIeHUuu

npepjiaraTb  OpUruHaJIbHbIC

HAaY4YHOI'O IIO3HAaHMA, HCIIOJIb3YCMbIX B OHOJIOTHH:
Ha6JIIOI[eHI/I$I U OnrcaHus KHUBBIX CHCTCM, IIPOLECCOB U

HBHCHHﬁ; OpraHu3anmu MW IPOBCIACHUA OHOJOrHYECKOI0O
OKCIICPUMCHTA, BBIIBHKCHU A TUITIOTE3, BBISABJICHUSA
3aBUCHMMOCTH MCXKOY HCCIICAYCMbIMHA BCIIMYHMHAMMU,

OOBSICHEHUSI TIONYYEHHBIX PE3YIbTaTOB U (DOPMYITHpPOBAHUS
BBIBOJIOB C WCIIOJIb30BAHUEM HAYYHBIX TOHSTHH, TECOPHH WU
3aKOHOB;

-cOOPMUPOBAHHOCTh ~ YMECHHS  BBIACIATH  CYIICCTBEHHBIC
NpU3HAKK BHUPYCOB, KJIETOK IPOKAPUOT U  DYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, BHUJIOB,
OMOreoIeHO30B M HIKOCHUCTEM; OCOOCHHOCTH IIPOLIECCOB
oOMEHa BEHIECTB M MPEBPAIICHUS DHEPIHMH B KIETKE,
(dboTocuHTE3a, IJIACTUYECKOTO M HSHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIIOIOTBOPEHUS, Pa3BUTHSI U
pPa3MHOXXCHHS, WHAWBHIYyALHOTO Pa3BUTHUS  OpTraHU3Ma
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHHME, ECTECTBEHHOI'O
otOopa, BUI000pa30BaHUs, TPUCTIOCOOTICHHOCTH OPraHU3MOB
K cpene OOWTaHWs, BIUSHUS KOMIIOHCHTOB JKOCHCTEM,
AHTPOTIOTEHHBIX H3MEHEHHH B 9KOCUCTEMAX CBOEH MECTHOCTH,
KpyroBOpOTa BEIECTB U MpeBpallleHue 3Hepruu B Onocdepe;
-c(hopMHpOBAaHHOCTH YMEHUS peliaTh OMOJIOTHYECKUe 3a7auH,
COCTaBJISITh TCHOTHUITUYECKHE CXEMBI CKPEIIMBAHHS IS
pa3HBIX THUIIOB HACJIEIOBAaHUS TPU3HAKOB Yy OPTaHU3MOB,

COCTaBJIATh CXEMbl TIEpEHOCAa BEIIECTB W DBHEPIUU B
9KOCHUCTeMaX (LleNH MUTaHUs, TUIIEBbIE CETH)

OK 02. B o0s1acTH HEHHOCTH HAYYHOI'O TO3HAHUSA: -c(OOPMUPOBAHHOCTb ~ YMEHUH  KPUTUYECKU  OLIEHUBATh
Hcnonb3oBatk - c(hopMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO | MH()OPMALMIO OUOJIOTUYECKOr0 COJAEPKaHMs, BKIIIOYAIOILYIO
COBPEMEHHBIE COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKd M OOIIECTBEHHOM | MCEBIOHAyYHBIE 3HAHMS U3 PA3IMYHBIX UCTOYHUKOB (CpPEICTBA
CpeICTBa IIOUCKA, MPAKTHKH, OCHOBaHHOTO Ha nanore KYJIbTYp, | MacCOBOIl HMH(pOpMAIK, HAyYHO-TIONMYJSpPHBIE MaTepuabl);
aHanmu3a u CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B | HHTEPIPETUPOBATh  OTUYECKHE  ACHEKThl  COBPEMEHHBIX
UHTEpIIpeTaluu MOJIUKYJIBTYPHOM MHPE; UCCIIEeIOBaHUM B OHOJOTMHM, MEAUIMHE, OWOTEXHOJIOTUU;
UHPOpPMALIUU U - COBEpIIEHCTBOBAHUE SI3BIKOBOM M YMTATENLCKOM KYJIbTYpBI | pacCMaTpUBaTh  IJ00aIbHBIE  HKOJOTHYECKUE  MPOOIEMBI
UH(pOpMallMOHHbIE KaK CpeJCTBa B3aUMOJACHCTBUSI MEXIY JIOJbMHU U MO3HAHHS | COBPEMEHHOCTH, (OPMHUPOBATH 10 OTHOLIEHUIO K HUM

TCXHOJIOTHH JIsA

MUDA;

COOCTBEHHYIO MO3HUIINIO;




BBITIOJTHEHUS 33124
npoecCuOHABLHOM
JeSTEIbHOCTH

- OCO3HAHME LIEHHOCTH HAy4YHOH AeATeNbHOCTH, FOTOBHOCTb
OCYIIECTBIISATh IIPOEKTHYIO u HCCIIEI0BATENBCKYIO
JeSITeIbHOCTh HHAUBUYAIbHO U B TPYIIIIE;

OBnajgeHne yHUBEPCATIbHBIMH YYEOHBIMH IT03HABATEIHLHBIMHU
NEUCTBUSIMU:

B) padorta ¢ undopMmanmeii:

- BJI/IETh HaBBIKAMU OJy4eHUs HH(OPMALMU U3 UCTOUYHUKOB
Pa3HbIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBIIATh IIOUCK,
aHajlu3, CUCTEMAaTH3allMI0 M MHTEpIpeTalulo HHPOpMaLUu
Pa3IUYHbBIX BUJIOB U (POPM INpEACTABICHUS;

- co3JgaBaTh TEKCThl B pa3jIMYHbIX (opmarax ¢ YydeToM
Ha3HaueHUs MH(OpPMAIMM ¥ LEJIeBOH ayAMTOPWH, BBHIOMpAs
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3yaIU3alluH;

- OIICHWBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh HH(OpMAIIHH, ¢
COOTBETCTBHUE IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- UCIIOJIb30BATh CpeacTBa UH(POPMALMOHHBIX "
KOMMYHHMKAIIUOHHBIX TEXHOJOTHH B PELICHUU KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX ¥  OpPraHMU3AllMOHHBIX  3aJad  C
coOII0ICHUEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU
0€30M1aCHOCTH, TUTHEHBI, PecypcocOepekeHusi, MPaBOBBIX M
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

- BJIaJIETh HaBbIKAaMM PACIO3HABAHUS U 3alUThl MHPOpMaLUH,
MH(OPMallMOHHON 0€30MaCHOCTH JIUYHOCTH

-copMHpOBAaHHOCTH ~ YMEHHMH  CcO3/1aBaTb  COOCTBEHHbIE
NUCbMEHHBIE W YCTHBIE  COOOLICHMS  HAa  OCHOBE
Ouosjoruueckod MHGOpPMAIMM M3 HECKOJIbKUX HCTOYHHUKOB,
IPaMOTHO UCIOJIb30BaTh OHATUNHBIN anmnapar OMOJI0ruu

OK 04. 3¢pdexTrBHO

B3aUMO/ICCTBOBATh
" pabortatb B
KOJUIEKTUBE u
KOMaHie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSATEIHHOCTH W
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4e0HO-UCCIIeI0BATEIBCKOM,
MPOEKTHOM U COIMALHOM e TENIbHOCTH;

OBiageHne  YHUBEPCAJbHBIMH  KOMMYHUKATHBHBIMH
NeiiCTBUAMU:

0) coBMecTHAasl 1eATeJIbHOCTD.

- TMOHWMAaTh W HUCIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW H
WHAUBUAYaJIbHON paboThI;

- [IPUHUMATh eI COBMECTHOM NEeATEIbHOCTH,
OpraHM30BBIBATH M KOOPJAWHUPOBATh JCHCTBUA IO €€
JOCTHIKEHHMIO: COCTAaBIATh IUIAH JEHCTBHM, pacnpeneisiTh

pUOOpeTeHNne  OmbiTa  NPUMEHEHHS  OCHOBHBIX
METO/I0B HAY4YHOTO IO3HAHUS, HCHOJIb3YEMBIX B OMOJIOTHU:
HAOJIOJIEHUS U OIMCaHUS JKUBBIX CHUCTEM, IIPOLIECCOB U

HBJICHI/Iﬁ; OpraHusanMiui MW IIPOBCACHUA OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHUA THUIIOTE3, BBISIBJICHUA
3aBUCUMOCTH MCKIAY HCCIICAYCMbIMU BCIMYHMHAMMU,

OOBSICHEHUSI TIOMYYEHHBIX PE3YIbTaTOB U (POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAY4YHBIX I[OHATHM, TEOpUU U
3aKOHOB




pOJIM C YY4ETOM MHEHHUH yJaCTHHKOB OOCYXIaThb pe3yiIbTaThl
COBMECTHOH paboTHI;

- KOOpAWHHPOBAaTH M  BBIIOJIHATD
peanbHOrO, BUPTYaJIbHOTO u
B3aUMO/ICHCTBUS;

- OCYHICCTBJIATH IO3UTHUBHOC CTPATCTHMYCCKOC IIOBCICHHUC B

paboTy B YCIOBHSAX
KOMOWHUPOBAHHOTO

Pa3JIMYHBIX CUTYyalUsIX, NPOSIBJISIT ~ TBOPYECTBO u
BOOOpakeHUEe, ObITh HHUIIUATUBHBIM

OBjaaenue YHUBEPCAJIbHBIMHA peryJasiTHBHbIMH
JeHCTBUSIMMU

I') NPUHATHE ce0sl U APYTHX JIIO/Ieii:

- INPUHUMATh MOTHBBI M apryMEHTBhl JPYrux JIIOAECH IIpU
aHaJIM3€e Pe3yNbTaTOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATH MUP C MO3UIUU APYrOro
YyeJloBeKa

OK 07.
CopelicTBOBATH
COXPaHEHUIO
OKpY>Karoleu
cpenpl,
pecypcocOepekeHII0
, IPUMEHSTH 3HAHUS
00 n3MeHeHuun
KITUMaTa, MPUHIIAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ dexTUBHO
JIEUCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

B 00.1acTH 3K0710rH4€CKOTr0 BOCIIUTAHMSA S

- cOPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYpHI, TIOHUMAHUE
BIUSHUS  COLMAJIbHO-DKOHOMHMYECKHMX  IPOLIECCOB  Ha
COCTOSIHHE TPUPOAHOM W COIMAJIbHOW Cpeabl, OCO3HAHHE
r7100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpooieMm;

- IJIJAHWPOBAHUE U OCYILECTBICHHUE JIEHCTBUI B OKPYKAOLIEH
Cpelle Ha OCHOBE 3HAHMUA LEJIEH YCTOMYHMBOIO pAa3BUTHUSA
YeJI0BEYECTBA,
-aKTUBHOE  HENpUATHE
OKpYKarolllei cpese;

- YMEHHE MPOTHO3UPOBaATh HEOJIArONPUATHBIE SKOJIOIMYECKHE
MOCIEACTBUS NPEINPUHUMAEMBIX JIEHCTBUM, MpPENOTBpallaTh
ux;

JEUCTBUN, TNPUHOCIIIUX  Bpen

- pacInpeHue OIIbITa JACATCIIBHOCTH 9KOJIOTHYECKON
HAITPaBJICHHOCTH,
- OBJIaICHHUEC HaBBIKaMU yqe6H0'HCCHe}10BaTeHBCKOﬁ,

HpOCKTHOﬁ U COLMAJIbHOMN IeATEIbHOCTH

c(OPMHUPOBAHHOCTh YMEHHS MPUMEHSATH IMMOJy4EHHBIE
3HaHUSL [ OOBSICHEHHUS OHOJOTUYECKHX TPOIECCOB W
SIBJICHUH, JUII TPUHATHAS TPAKTUYECKUX  pEIICHUH B
ITOBCEJIHEBHOM JKM3HU C IEIbI0 olOecrieueHuss Oe30IMacHOCTH
CBOETO 3/IOPOBbSI U  37I0POBBSI  OKPYXKAIOLIUX  JFOJCH,
cOONIOACHUS 3/I0pOBOTO 00pasza KH3HU, HOPM TI'PaMOTHOIO
MOBEJICHUsI B OKpY’Kalollel MPHUPOAHON cpeje; MOHUMaHue
HEOOXOJUMOCTH HCIOJIb30BaHUSl JOCTUKEHUH COBPEMEHHOMN
Owomorm W OMOTEXHOJOTMH  JUI1  PaIlMOHAIBHOTO
MPUPOIOTIOTH30BAHMS




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAMHBI

2.1. O0beM TUCHUILINHBI H BHbI y4eOHOH padoThl

Bua yueOHo# padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 72
B T.4.

OcHOBHOE coJiepKaHue 64
BT. 4..

TEOPETHUECKOE 00yUeHHe 48
MIPaKTUYECKHUE 3aHATHS 12
1a00paTOPHBIE 3aHATHS 4
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COIEPKAHNE 8
BT. 4..

NPAaKTUYECKHUE 3aHATHS 8

ITpomexyTouHast arTectanus B opMe 3a4eTa C OLICHKOH BO 2 cemecTpe




2.2. TeMmaTnuyeCcKMil IJIAH U COJAEPKAHME TUCUHMIIIIMHBI

HaumenoBanue pa3nesioB | Coagep:xanue yueOHOro MaTepuaJia (0CHOBHOE U NMpodeccuoHATbLHO-OPUEHTHPOBaHHOe), 1a0opaTopHbie | O0bem | @opMupyemble
H TEM H NMPAKTUHYECCKHE 3AaHATHSA, HpHKJIa}]HOﬁ MO1YyJb (l'[pH Ha.]'[I/I‘lI/IH) qacoB KOMIIETEHIIUH
1 2 3 4
1 cemecTp
Pazgean 1. 18
Knerka — ctpykTypHO-
byHKIMOHATBHAS
€/IMHUIIA KUBOT'O
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJia 2 OK2
buonorus xak Hayka. | Jleknum, TeopeTHYECKHE 3aHATHUS 2
OOast XapakTepUCTHKA CoBpemeHHbIe OTpaciau Ouonornueckux 3HaHui. CBs3b OMOJIOTUY C IPYTHUMH HayKaMH: OMOXUMHUS, 2
KHIHH o6uodusuka, Ononnka, reHoreorpadus u ap. Poip u mecto 6uonornu B GopMHUPOBAHUN COBPEMEHHON
HAY4YHOH KapTHHBI MUpa. Y pPOBHM OpraHU3alUM KUBOH MaTepuu. OO11as xapaKTepuCTUKa KU3HHU,
CBOMCTBA KUBBIX CUCTEM. XMMUYECKUN COCTaB KIJIETOK
Tema 1.2. Coaepaxanue y4e0HOro MaTepuaJjia 8 OK-01
CrpykTypHO- Jlekuuu, TeopeTuyecKue 3aHATHSA 4 OK - 02
(GyHKIMOHANbHAS Knerounas teopus (T. IlIBann, M. Hlneiinen, P. Bupxo). OcHOBHbIE MOJI0XKEHUS COBPEMEHHON 2 OK - 04
OpraHu3als KICTOK | KJIETOYHOU TCOPHUH.
Tunsl KI€TOYHON OpraHU3aIiK: MPOKAPUOTHUECKUH U dykapuoTuuecKuil. OTHOKIETOUHbIE U
MHOTOKJIETOYHBbIE OpraHn3Mbl. CTPOEHUE MPOKAPUOTHUECKON KIIETKH. 2
CrtpoeHue sykapuoTnyeckoil kietku. Heknetounsie popMbl )Ku3HU (BUPYCHI, OakTepruodaru)
JlabopaTopHble 3aHATHS 2
[IproGperenue omnbiTa MPUMEHEHHS] TEXHUKU MUKPOCKOIIMPOBAHHUS IIPU BBIIOJHEHUH JTAOOPATOPHBIX 2
pabor:
JlaGoparopHas
JIaGoparophas pabota «CTpoeHHe KIeTKH (pacTeHuUs, )KUBOTHbIE, TPHOBI) M KJIIETOYHBIE BKIIOUSHHS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACThI, XPOMOILIIACTHI)»
[TonroroBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOILBI0O MUKPOCKOTIIA, BBISIBJICHUE Pa3IHUnil
MEXy H3y4aeMbIMH 00beKTaMHU, (P OPMYJIMPOBAHNE BHIBOJIOB
IIpakTHyeckue 3aHATHSA 2
BupycHbie u 6akrepuanbHble 3a00neBanus. O01ye TPUHLUIIBI HCIIOJIb30BAHUS JIEKAPCTBEHHBIX 2

BCIICCTB. OcobeHHOCTH MMPUMCHCHUA AHTHOMOTHKOB. HpeI[CTaBJ'ICHI/IC YCTHBIX COO6ILICHI/II>'I C
HpGSGHTaHHeﬁ, MMOATOTOBJICHHBIX ITO MEPECUYHIO HCTOYHUKOB, pPCKOMCHJOBAHHBIX IPEIOJaBaTCIIEM




Tema 1.3. Conep:xaHue yueOHOro MaTepuaJa 4 OK-01
CrpykTypHO- Jlekuun, TeopeTnyecKue 3aHATHS 2 OK -02
(GyHKUMOHANBHBIE XpomocomHas teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBII HA0Op KIIETOK, 2
(bakTops TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUTOUIHBINA U TUTUIOUIHBINA HAOOD.
HAaCJIECTBEHHOCTH Hyxneunoseie kucnotsl: JIHK, PHK Haxoxnenue B kieTke, UX cTpoeHue U GyHKIuu. MaTpuyHbie
MIPOIIECCHI B KJIETKE: pEIUIMKaIusl, OMOCHHTE3 Oelka, penapaiiys. | eHeTHUecKil KOJ U ero CBOICTBa
IlpakTHYecKkune 3aHATHS: 2
Pemenue 3aia4 Ha onpesesieHne NOCIE10BAaTEIbHOCTH HYKIEOTH0B, aMUHOKHUCIIOT B HOPME U B 2
cllydae U3MEHEHUs nocieaoBarenbHocTu HykieotuoB JJHK
Tema 1.4. Coaeprxanue yueOHOIro MaTepuaJa 2 OK - 02
OOMeH BelecTB U Jlekuuu, TeopeTuyecKue 3aHATHSA 2
npeBpamieHne SHEPruu B | [lonarue meTaboiu3M. ACCUMUISIIINS U JUCCUMUIISIIIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa 2
KIICTKE BEIIECTB: aBTOTPOQHBIN U TeTepOTPOPHEII, a3poOHBIN 1 aHadpoOHBIN. [ImacTuyeckuii 0OMeH.
DoToCuHTE3. XEMOCHHTES
Tema 1.5. Coaep:xaHue yueOHOro MaTepuaJia 2 OK - 02
JKn3HeHHBI UK Jlekuuu, TeopeTnyecKue 3aHATHS 2 OK - 04
KIeTKH. Muto3. Meiio3 | KieTouHslil UKII, €ro meproabl. MUTO3, €0 CTaJAuH M IPOUCXOIAIINE MPOIecchl. bromornueckoe 2
3HaueHue MUTO3a. Meiio3 u ero cranuu. [loBenenne xpomocom B Mmeiioze. Kpoccunrosep.
buonornueckuii cmbica Meno03a
Pasznen 2. 20
CtpoeHue u pyHKIMH
OpraHmu3Ma
Tema 2.1 Conep:xaHue yueOHOro MaTepuaJia 2 OK - 02
Crpoenue opranusma | JIeKuu, TeOpeTHYeCKne 3aHATHSI 2 OK -04
MHoOroKJIeTOYHbIE OpTraHu3Mbl. B3aMOCBSI3b OpraHOB U CUCTEMBI OPTaHOB B MHOTOKJIETOUHOM 2
opranusme. ['omeocTas oprauu3mMa U ero nojiep’KaHue B MPOIeCcce KU3HEACSITEIbHOCTH
Tema 2.2 Conep:xaHue yueOHOro Marepuasa 2 OK - 02
@®opMmebl pasMHOXKEHU | JIeknuu, TeopeTHYeCKUe 3aHATHSI 2
OpraHU3MOB @dopmbl pa3MHOKEHUST Opranu3MoB. becronoe u monoBoe pazMHokeHHe. Bupl 6ecrnonoro 2
pa3MHoxeHus. [lonoBoe pasMHoxkeHHe. ['ameTorenes y »kMBOTHbIX. CIiepMaTOreHe3 U OOTEHES.
CtpoeHnue noyioBbIX Ki1eToK. OMmiog0TBOpEHNE
Tema 2.3 Conep:xxaHue yueOHOro MaTepuaJa 2 OK - 02
Onrorenes pactenui, | JIeKuuu, TeopeTHYECKHE 3aHATHS 2 OK -04
KUBOTHBIX U YeNIOBeKa | MHauBUyanbHOE pa3BUTHE OPraHU3MOB. DMOpUoOreHes u ero craauu. IloctamOprnoHanbHbIif 2

nepuoi. CTaguu MocTIMOPHOHAIBHOTO Pa3BUTH y KHUBOTHBIX U 4yesoBeka. [Ipsimoe u HenmpsiMoe
pasBuTHe. buonoruueckoe crapeHue U cMepTb. OHTOreHe3 pacTeHui




Tema 2.4 Conep:xaHue yueOHOro MaTepuaJa 4 OK -02
3aKOHOMEPHOCTHU Jleknum, TeopeTuvecKHe 3aHATUSA 2 OK - 04
HacJIeOBaHUsA OcHOBHbIE MOHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens 2
(MoHOTHOPHIHOE ¥ MOJMTUOPUAHOE CKpelnBanue). B3anmopeiicTBue reHoB
IlpakTHYecKkHne 3aHATHS 2
Pemienue 3a1a4 Ha onpe/esieHHe BEPOSATHOCTH BOZHUKHOBEHHUSI HACTIEICTBEHHBIX TPU3HAKOB TPU 2
MOHO-, 11-, TOJIMTUOPUHOM M aHAJIM3UPYIOIIEM CKPELIMBAHUN, COCTABICHUE T€HOTUITNYECKUX CXEM
CKpEUIMBAHUS
Tema 2.5. Coaeprxanue yueOHOIro MaTepuaJa 4 OK-01
Cuemennoe Jlekuuu, TeopernyecKre 3aHATHS 2 OK -02
HACJICIOBAHNE 3axonbl T. Moprana. CuensieHHoe HaclieZJoBaHUe I'€HOB, HapyllleHue cuerienus. Hacnenosanue 2
IIPHU3HAKOB IIPU3HAKOB, CLIEIUIEHHBIX C I0JIOM
IIpakTHyecKue 3aHATHA: 2
Pemienue 3aa4 Ha onpe/eneHre BEpOSATHOCTH BOZHUKHOBEHHU S HACIIEICTBEHHBIX IPU3HAKOB IIPU 2
CIICTITICHHOM HACJIEOBAaHUH, COCTABJICHUE TeHOTHITMYECKUX CXEM CKpPEIIMBAHUS
2 ceMecTp
Tema 2.6. Coaep:xaHue yueOHOro MaTepuaJia 4 OK-01
3aKOHOMEPHOCTH Jlekuuu, TeopeTnyecKkue 3aHATHSA 2 OK - 02
M3MEHYHUBOCTH V3MeH4YnBOCTh PU3HAKOB. BH/Ibl N3MEHUYMBOCTH: HACIEICTBEHHAs U HEHACHIECTBEHHAs. 3aKOH 2 OK - 04
TOMOJIOTMUYECKUX PAJIOB B HacaencTBeHHOM usmeHunBocty (H.W. BaBunos). Myranmonnas teopust
M3MEHYMBOCTU. BUibl MyTaluii 1 NpUYMHbI UX BOZHUKHOBEeHHUs. KaprnoTum uenosexa.
Hacnencreennsie 3a0051eBanus YenoBeKa. | eHHbIe 1 XpOMOCOMHBIE 00J1€3HU uenoBeka. bonesnu ¢
HacJIeICTBEHHOH MPeApaciooKeHHOCThI0. 3HaUeHHe MEAULIMHCKONW TeHEeTHKH B ITPEIOTBPAILICHUH U
JICUCHUH TeHETHYECKUX 3a00JIeBaHU YeI0BEKa
IIpakTHyeckne 3aHATHSA 2
Pemrenue 3aa4 Ha onpesesieHNe THIA MyTaIlUH MIPH MIepeiade HaCIeICTBEHHBIX TPU3HAKOB, 2
COCTaBJIEHHE F€HOTUIIMYECKUX CXEM CKpEIIMBAaHUS
Paznen 3. 6
Teopus sBOIOIIMU
Tema 3.1 Conep:xxaHue yueOHOro MaTepuaJa 2 OK - 02
Ucropus Jleknum, TeopeTu4ecKHe 3aHATUSA 2 OK -04
9BOJIFOLIMOHHOTO ITepsoie sBomonmonnsle kKoHuenuu (K.b. Jlamapk, X.JI. Brod¢don). DBomronronnas teopus Y. 2
YUCHHUS. HapBunHa. CHHTETHYECKAsE TEOPHSI HBOJIOIUH U €€ OCHOBHBIE TTOJI0KECHUSI.
MuxkposBostronust MuxposBosronust. [lomynsius kak s7eMeHTapHasi €JUHHIA YBOTIONHUU. | eHeTHYecKre OCHOBBI

ABOJIIOLMU. DJIeMeHTapHbIe (PaKTOPbI IBOTIOLKHU. EcTecTBEHHBIN 0TOOp — HanpaBSIOUIUil pakTop
sBoJIIOIMH. BuooOpa3oBaHue Kak pe3yabTaT MUKPOIBOJIOIUH




Tema 3.2 Coaeprxanue yueOHOIro MaTepuaJa 2 OK - 02
Makpossostonus. JleKuuu, TeopeTHYecKHe 3aHATHSI 2 OK - 04
BosnukHoBeHue u Maxkpoaomtonus. @opmbl 1 0oCHOBHBIE HanpaBieHust Makpossostounu (A.H. Cesepuios). Ilytu 2

pa3BUTHE KHU3HH HA JOCTHKEHUs Ouosoruyeckoro nporpecca. CoxpaneHue 6uopazHooOpasus Ha 3emIie.
3emie I'unoTe3bl ¥ TeOpuU BO3HUKHOBEHUS JKM3HU Ha 3emiie. [losBaeHNe NepBhIX KIETOK U UX IBOJIIOLMSL.
ITpoxapuoTsl ¥ 3ykapHoThl. [IponcxoxieHrne MHOMOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHNE
OCHOBHBIX 1IapCTB AYKapuoT
Tema 3.3 Coaep:xkaHue y4eOHOro MaTepuaJa 2 OK - 02
IIpoucxoxaenue Jlekumnu, TeopeTnYecKue 3aHATUSA 2 OK - 04
YeJIOBEKa — AHTponosiorus — Hayka o yesoBeke. CucremaTHuecKkoe MojioKeHue yenopeka. CXoACTBO U OTIMYHUS 2
aHTPOIIOTeHe3 YeJIOBEKA C )KUBOTHBIMHU. OCHOBHBIE CTAJIMM AaHTPOIIOTe€HE3a. DBOIIOIMS COBPEMEHHOT'O YeNIOBEKa.
YenoBeueckue pachl M UX €AMHCTBO. BpeMs u myTu pacceneHus yenoBeKa 1o IIaHeTe.
ITprcnocoO0aeHHOCTh YeI0BEKa K PA3HbIM YCIOBHSIM CPEJIbl

Paznen 4. 18

DKOJIOTHSI

Tema 4.1 Coaep:xaHue yueOHOro MaTepuaJia 2 OK-01

DKOJIOrHYECKUE Jlekuuu, TeopernyecKue 3aHATHS 2 OK -02
(axTopsI U cpeibl Cpenpl 0OMTaHMUs OPraHU3MOB: BOJHAS, HA36MHO-BO3yIITHAS, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAs. 2 OK -07
KHU3HU Ou3NKO-XUMUYECKHE 0COOEHHOCTH cpeJl O0MTaHus opraHu3mMoB. [IpucnocoOneHns opraHu3MoB K
KHU3HU B pa3HbIX cpenax. [lonsTue sxonornyeckoro (axkropa. Kiaccudpukanus s3Konoruueckux
¢akrtopos. IlpaBuno munumyma 0. JInOuxa. 3akoH TonepantHocT B. Hlendopaa
Tema 4.2 Coaep:xaHue yueOHOro MaTepuaJia 4 OK-01
[Tonynsauus, Jlek1ium, TeopeTuvecKue 3aHITUSA 2 OK -02
coo0mIeCTRa, DKoJoru4eckasi XapakTepUCTUKA BUJA U MOMYJISIUK. DKOJIOTHYeCcKasi HUILA BUAA. DKOJIOTUYECKHUE 2 OK - 07
9KOCHCTEMBI xapaktepucTuku nonysiuuu. Coobmiectsa u 3xocucteMbl. buoneHos u ero ctpykrypa. Cessu
MEX]y Opranu3Mamu B OuoreHo3e. CTpyKTypHbIE KOMIIOHEHTBI SKOCUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, pe1ylIeHTbl. KpyroBopoT BeIIecTB U MOTOK SHEPTHH B 3KOocucTeMme. Tpodudeckue
YPOBHH
*B ToM 4ucJie npogecCHOHAIBHO-OPHEHTHPOBAHHOE COJIePKAHHE IPAKTHYECKOI0 3aHATHS 2
Tpoduueckue nenu u cetu. OCHOBHBIE MOKA3aTENN SKOCUCTEMBI. buomacca 1 mpoayKIusi. 2
DKOJOrH4ecKHe MUpamMu bl yucell, ouoMaccsl U 3Hepruu. [IpaBmiio nupaMuabl SHEPTUH.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 10 MIEPEHOCY BEIIECTBA U DHEPTUHU B
HKOCHCTEMAaX C COCTaBJIEHHE TPo(UUECKUX Leneil 1 nupaMua OMOMacChl U SHEPTUU
Tema 4.3 Coaeprxanue yueOHOro MaTepuaJa 2 OK-01
buocdepa - Jlekuuu, TeopeTuyecKHe 3aHATHSA 2 OK - 02




riio0agpHas
DKOJIOTAYECKAsI CUCTEMA

buocdepa — xuBas o6onouka 3emnau. PazButue npencrapienuii o onocdepe B Tpynax B.U.
Bepnanckoro. Ob6nactu 6uocdeps! 1 ee KoMrnoHeHTHL. JKuBoe BemecTBo Onocdeps 1 ero GyHKIUU.
3aKOHOMEPHOCTH CyIecTBOBaHUs Onocdepsl. OcobeHHOCTH OMocdephl KaK TI100aTbHON
sKocucTeMsl. /lnHaMudeckoe paBHOBecue B Onocgepe. KpyroBopoTsl BemecTB 1 OMOreOXMMUYECKHE
UKJIBL. [ 100aIbHBIC YKOJIOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH

OK - 07

Tema 4.4
Bnusnue
AHTPOTIOTEHHBIX
dakTopoB Ha 6nochepy

Coaep:xaHue y4eOHOIro MaTepuaJia

.JICKIII/II/[, TCOPETHYCCKHUEC 3AHATUSA

N

AHTpONIOTeHHBIE BO3/ICHCTBHS Ha Onocdepy. 3arpsi3HeHHs KaK BUJI aHTPOIIOTEHHOTO BO3/ICHCTBHSI.
AHTponoreHHble Bo3eiicTBUs Ha atMochepy. Bo3aeiictBus Ha ruapochepy. Bo3aeiicTBus Ha
auTocdepy. AHTPOIIOTEHHBIE BO3ICHCTBHS HAa OMOTHYECKUE COOOIIECTBA. YTIyOIeHHO U3yJaroTCs
OTXO/JIbl, CBSI3aHHBIE C OMPEJICTICHHON Npodeccueil/cnennaaTbHOCThIO

HpaKanecmle 3aHATHUSA

HpaKTI/I‘leCKOC 3aHATUC ((OTXOI[BI IIPOU3BOJICTBA»

*B ToM unciie NpodeccHOHAILHO-OPHEHTHPOBAHHOE CO/IeP:KaHUEe MPAKTHYECKOT0 3aHATHS

[TpakTryeckoe 3ansTue «OTX0ABI MPOU3BOACTBa». Ha ocHOBE (enepatbHOro Kiaccu(puKauoHHOTO
KaTajora OTXOJI0B OIPEENATh KJIaCC OMACHOCTU OTXOJI0B; arperaTHOe COCTOSIHUE U (PU3NYECKYIO
(bopMy 0TX00B, 00pa3yIOIUXCs HAa pabodyeM MecTe / Ha dTarax MpoOr3BOJICTBA, CBA3AHHBIC C
ornpeeNneHHo nmpodeccueit/cCnenualbHOCThIO

NINININ

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

Tema 4.5
Bnustaue couumansHo-
9KOJIOTUIECKUX
(bakTOpOB Ha 310pPOBHE
9eJoBeKa

Coaep:xaHue yueOHOro MaTepuaJia

.JICK].[I/II/I, TCOPETHICCKUEC 3AHATHUSA

N

3110poBbe U €ro cocraBistomue. GakTopsl, MOJOKUTEIBHO U OTPULATEIBHO BIHSIONINE HA
opranusM uenoBeka. [IpoGiieMa TeXHOT€HHBIX BO3JICHCTBUI Ha 3/10pOBbE YETIOBEKA
(37eKTpOMarHUTHbIE MOJIsL, OBITOBAs XUMHUSI, U30BITOUHBIE IIYMbI, paAualys U T.1.). Afantanus
OpraHu3Ma uesoBeKa K GpakTopaM okpyskatomien cpeasl. [IpuHuumne! hpopMupoBaHus
3/10poBbecOeperarolero nopeAeHus. Pu3nyeckasi akTUBHOCTb U 3/10pOoBbe. bruoxumunyeckue
ACIEKThl PAllMOHAIBHOIO TUTaHUS

JlaGopaTopHble 3aHATHSA:

JIaGopartopHas paboTa Ha BBIOOD:

JlabopaTopHas paboTa «YMCTBEHHAasI pab0OTOCIIOCOOHOCTHY

OgnazieHre MeTOIaMH OIpe/ieNIeHHsI ToKa3aTeNel yMCTBEHHOU paboTOCIIOCOOHOCTH, 00BICHEHHE
MOJTyYSHHBIX Pe3yNIbTaTOB U (OPMYIIMPOBAHHE BEIBOJIOB (ITMCEMEHHO) C UCTIOIh30BAHNEM HAyUHBIX
MOHATUHI, TEOPUM U 3aKOHOB

JlaGoparopHas padota «BnusHue abuotuyeckux (pakTopoB Ha yenoBeKa (HU3KHE U BHICOKHE
TeMIepaTyphl)»

W3yueHne MEXaHN3MOB aJanTallii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMITepaTypam u
00BSICHEHHUE MOJIYYEHHBIX PE3YIbTAaTOB U (JOPMYIHPOBAHUE BHIBOJIOB (TMCHBMEHHO) C

OK -02
OK - 04
OK - 07




HCITIOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, Teopnﬁ " 3aKOHOB

*B Tom 4ynciie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COJIeP:KaHNe MPAKTHYECKOr0 3aHATHS 2
B kadecTBe TPUITEPOB CHUKAIOLIUX PAOOTOCIIOCOOHOCTD UCIOJIB30BaTh YCIOBHSI OCYILECTBICHUS 2
npoeCCHOHATLHOM IeATENIFHOCTH: IIyM, TEMIEpaTypa, Gu3ndeckas Harpyska u T.11.
Paznen 5. 8 OK -01
buosorus B )xu3Hu OK - 02
Tema 5.1 Coaep:xkaHue yueOHOro MaTepuaJia 4 OK - 04
buorexnonoruu B Jlekuuu, TeopeTnyecKkue 3aHATHSA 2
KA3HU KaxKA0ro buorexHonorus kak Hayka v Ipou3BoJAcTBO. OCHOBHbBIE HAlPABIEHUSI COBPEMEHHOMN 2
O6uoTexHoaoruu. Meropl 6M0TEXHOIOrHUU. OOBEKTHI ONOTEXHOIOTUU. DTHKA OMOTEXHOIOIMYECKUX
Y TEHETHYECKHX dKCTepruMeHTOB. [IpaBrina moncka u ananmu3a OMOIKOJIOTHUECKOM HH(POPMALIUU U3
pa3IMYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JUTeparypa, CpeiCTBa MacCOBOM
nHbopmanuu, cetb IHTEpHET 1 qpyrue)
IlpakTHYecKkne 3aHATHS 2
Keiicbl Ha aHanu3 MHPOpPMAIIMK O HAYUHBIX TOCTHKEHUSAX B 00JIACTU T'€HETUUYECKUX TEXHOJIOTUH, 2
KJICTOYHOM MHXXEHEPUH, MUIIEBBIX OMOTEXHOJIOIMM. 3amuTa Keifca: npecTaBiIeHne pe3ysibTaToB
penieHust KeMcoB (BBICTYIUICHHUE C NMPE3CHTAINEH )
Tema 5.2 Coaep:xanue y4eOHOIro MaTepHuaJia 4
buorexnonoruu B Jlekuuu, TeopeTnyecKkue 3aHATHSA 2
MPOMBIIITICHHOCTH Pa3Butue npoMpllluIeHHON OMOTEXHOIOTUH U €€ IPUMEHEHHUE B KHU3HH YelIOBeKa, OUCK U aHaJIN3 2
nH(OPMaLIUY U3 PA3IMYHBIX HICTOYHHUKOB (HayyHas U yueOHO-Hay4Has JUTepaTypa, CpeaAcTBa
MaccoBoi nHpopmanuu, cetb IHTEpHET U JpyrHe)
Keiicbl Ha aHanu3 MHPOPMAIMK O Pa3BUTHH IPOMBIIIJIEHHOW OMOTEXHOIOTHH (10 rpynmnam)
Tema 5.3 Coaep:xaHue yueOHOro MaTepuaJia 2 OK-01
CoumnanpHo->THYECKHE | JIeKIHH, TeOpeTHYECKHE 3aHITHS 2 OK - 02
ACTICKTBI OTUYeCKHUE aCTeKThl pa3BUTHS OMOTEXHOJIOTUN U IPUMEHEHHUE UX B )KU3HU YEJIOBEKa, IIOUCK U 2 OK - 04
OMOTEXHOJIOTHH aHaIM3 MH(GOPMAIIUK U3 PA3JIMYHBIX UICTOUHUKOB (Hay4yHas U yueOHO-Hay4dHas JUTeparypa,
CpeacTBa MaccoBOi MHGopManuu, cetb IHTepHET U apyrue)
Kelicsl Ha ananu3 nHbopMauy 00 STHYECKUX ACHEKTaX Pa3BUTUsI OMOTEXHOJIOTUH (110 rpymmam)
Tema 5.4 Conep:kanue y4eOHOIo MaTepuaa 4 OK-01
Bbuorexnonoruu u Jleknum, TeopeTu4ecKHe 3aHATUSA 4 OK -02
TCXHUYCCKHUE CUCTEMBI | Pa3BuTHE OMOTEXHOJIOTHI ¢ MPUMEHEHHEM TEXHUYECKUX CUCTeM (OMOMHKEHEpHs, 2 OK - 04
ouonHpopmaTrka, OMOHUKA) U UX IPUMEHEHUE B )KU3HU YEJIOBEKa, MOMCK U aHaJIN3 MH(opMaIu u3
Pa3IMYHbIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTepaTypa, CpeCcTBa MacCOBOI
uHpopMmanuu, cetb IHTEpHET U JpyTrue)
*B ToM 4ucie npogecCHOHAIBbHO-OPHEHTHPOBAHHOE COJIePKAHHE IPAKTHYECKOI0 3aHATHS 2




[Ipencrarnenue pe3yabTaToB PEIICHHs KEHCOB (BBICTYIIEHUE ¢ TIpe3eHTanuei). Keicel Ha aHanm3
nH(OPMAIIUY O PA3BUTUU OMOTEXHOJIOTHIA C IPUMEHEHUEM TEXHUYECKUX CUCTEM (IO TPpYIIam).
3ayeT ¢ OLIEHKOH

Bcero:

72




3. YCJOBUS PEAJIU3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVINHBI

3.1. Jlas peanau3aiuu NporpaMMsl JIUCUUILJIMHBI JOJKHBI ObITH MPETYCMOTPEHbI
cjeylolIUe crenuaabHble MOMeIleHns:

Kabuner «buonorum», OCHAIIEHHBIA O0OpPYAOBaHHMEM: MeOENb, TOCKa, MEJ, HarjsJaHbIe
nmocoOuss (KOMIUIEKTHI y4YeOHBIX TaOJIMIl, TUTAKATOB), TEXHUYECKUMHU CpPEICTBAaMH OOYYCHHUSI:
KOMIIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEICHUS 3BYKA, IPUHTEP, MYJIBbTUMEIUA-TIPOSKTOP C IKPAHOM,
yKa3Ka-Tpe3eHTep Il Mpe3eHTaIuil.

JlaGoparopus, ocHaieHHass OOOpyIOBaHHEM [UIsl MPOBEACHUS 3aHITUNA: MHKPOCKOIIBI,
CEKYHJIOMEp, TOHOMETp, JiabopaTopHas mocyda (MpoOMpKH, MOACTABKU IJisi MPOOUPOK, MHHIIETHI,
MECOK, CTYNKH C T[EeCTUKAMHU, NPEeIMETHbIE M TIOKPOBHbIE CTEKJIa, CTEKJISHHBIC IaJIOYKH,
MpernapoBalIbHBIC UTIIbI, (UIBTPOBATBHAS OyMara (candeTku), CTaKaHbl) TUTIEPTOHUYECKHIA PACTBOP
xjopuaa HaTtpus, 3%-HbI pacTBOp IEPOKCHIA BOJAOPOAA, PAacTBOpP HoJa B MOJMCTOM KalluH,
TIIALEPHUH, KIIYOHH KapTOQeIs, JTUCT 3JI0/IeU KaHAJCKOU, IJI0T PIOMHBI OOBIKHOBEHHOH (PSOWHBI MITH
TOMara), IyK pernyaTblii, pa3Be/IeHHbIE B BOAE TPOMKIKH);

3.2. Undopmanuonnoe obecneyenue. IlepeueHb pexoMeHayeMbIX Y4YeOHBIX W3IaHMIA,
HHTEPHET-PECYPCOB, T0MOJIHUTEILHOM JIUTEPATYPHI

OcHoBHasl TUTEparypa:

1. Aradonosa, 1. b. buonorus. 10 knacc: 6a30BbIi 1 yrryOnEHHBINA ypoBHY : yueOnuk / 1. b.
Aradonona, B. . CuBornazoB. — 4-e¢ u3n. — Mocksa : IIpocsemienue, 2022. — 256 ¢. — ISBN
978-5-09-100206-5. — Tekcr : anextponHsli // Lludpposoii odpazoBarensHbiil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/132202.html (gara obpamenus: 15.08.2023). — Pexum
JOCTYyTIA: ISl aBTOPHU3UP. TIOJIb30BaTEICH

2. buonorus. 11 xmacc: 0a30BbIi YpOBeHb : Yy4eOHUK JUIsl 0O0IIE00pa3oBaTeIbHBIX
opranmzaruit / JI. K. benses, II. M. boponun, I. M. Jlpimmun [u np.] ; mon pemakuument JI. K.
bensiea, I. M. Ipimimuia. — 9-e uzn. — Mocksa : IIpocsemenune, 2022. — 226 ¢. — ISBN 978-5-
09-101669-7. — Tekcr : anexTponHsbIii // Ludposoii odbpazosarensHbiil pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/132210.html (mara oOpamenus: 15.08.2023). — Pexum
JOCTYyTIA: JIJISl aBTOPHU3UP. TOJIb30BaTeICH

3. buonorus : y4eOHHK W TPAKTHKYM Ui CPEAHEro MpodecCHOHANIbHOTO 00pa3zoBaHus /

B. H. Slperun [u np.] ; mon pemakumerr B. H. Sperura. — 2-¢ m3n. — Mocksa @ M3narenscTBo
FOpaiit, 2023. — 378 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-09603-3. —
Texkct :  omektponubli  //  OOpazoBarenbHass — muarpopma  FOpaiit  [caiiT]. ——

URL: https://urait.ru/bcode/511618 (nara oopamenus: 22.08.2023).

4. OOyxos, /JI.K. buonorusa: «imeTku u TKaHW : YydyeOHOe TMoOcoOue Il CpEeaHEro
npodeccuonansHoro obpaszosanus / J[. K. O6yxos, B. H. KupunenkoBa. — 3-e u3a., nepepad. u
nor. — Mocksa : U3znarensctBo HOpaiit, 2023. — 358 ¢. — (IIpodeccuonansnoe oOpazoBaHue). —
ISBN 978-5-534-07499-4. — TekcT : anekrponHblit / ObpazoBarensHas miardopma FOpaiiT [caiit].
— URL.: https://urait.ru/bcode/516336 (mara obpamenus: 22.08.2023).

5. Epemuenko, O.3. buonorus: ydenwe o Ouocdepe : ydeOHOe mocoOue s CpeIHEero

npodeccnoHaibHOro obpaszosanus / O. 3. Epemuenko. — 3-¢ wm3n., mepepad. u jon. — Mocksa :
WznarensctBo HOpaiit, 2023. — 236 c¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
10183-6. — Tekcr : omekrpoHHbli // OOpasoBarenpHas Tutatdopma IOpaiit [caiit]. —

URL: https://urait.ru/bcode/516507 (mara oopamienus: 22.08.2023).

JlonoJHUTENbHAs JITeparypa:

1. CuBornazos, B. U. buonorus. O0uias 6uomnorus. 10 knacc: 6a30Bbli ypOBEHb : yUEOHUK /
B. 1. CuBornasos, U. b. Aradonosa, E. T. 3axapoBa. — 11-e uzn. — Mocksa : [Ipocsemenue, 2022.
— 256 ¢. — ISBN 978-5-09-101674-1. — Texkct : snexktpoHHbIA // [{udpoBoit 00pa3oBaTeIbHBIMI
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/132216.html (nara oGpameHnus:
15.08.2023). — Pexwum gocTyrma: Ijist aBTOPU3HUP. MMOJIb30BaTeIei


https://urait.ru/bcode/511618
https://urait.ru/bcode/516336
https://urait.ru/bcode/516507

2. Jlannmkas, T. B. buonorus. TecTs : yueOHOE TOcOOHE AJi CpeHero MpodheCCHOHATBHOTO

obpazoBanmsi /  T. B. Jlanumkas. — MockBa : MspmarensctBo  Opaiit, 2023.— 40c. —
(ITpodeccuonanbroe obpazoBanme). — ISBN 978-5-534-14157-3. — TekcT : SICKTPOHHBIA //
OoOpasoBarenpHast 1wiatgopma HOpaiir  [caiit]. —  URL: https://urait.ru/bcode/519715 (nara

obpamenus: 22.08.2023).

3. CmupnoBa, M. C. EcrectBo3Hanue: reorpadus, OUOIOTHs, SKOJIOTHUS : yueOHOEe TTocoOue
st cpeaHero  mpodeccuoHaabHoro  oopazoanusi/ M. C. CmmpnoBa, T. M. CMupHoOBa,
M. B. Boponenko. — 2-¢ w3a., nepepab. u mom. — Mocksa : UsnmarensctBo IOpaiit, 2023. —
284 c.— (IlpodeccuonanpHoe oOpazoanue). — ISBN 978-5-534-16618-7. —  Tekcr
AIIEKTPOHHBIN // OGpa3zoBarenbHas miargopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/531383 (mara obpamienus: 22.08.2023).

NHutepHeT-pecypcesl

1. www.sbio.info (Bcs Ouonorus. CoBpemeHHass OWOJIOTHS, CTaTbH, HOBOCTH,
OnOJIMOTEKA).

2. www.window.edu.ru (Enqunoe okHO JgocTyma K 0Opa3oBaTeNbHBIM pecypcam
WuTepHera o 6uosorun).

3. www.5ballov.ru/test (Tect mis aOUTypHEHTOB MO BCEMY IIKOJIBHOMY KYpCY
Ouosorum).

4, www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHHKAIIMOHHBIE BUKTOPUHBI IO
OMOJIOTHH — KOJIOTHH Ha cepBepe BOPOHEIKCKOT0 YHUBEPCUTETA).

5. www.biology.ru (buonoruss B OtkpbeiToM Kkouiemke. CalT CcomepX UT
JIEKTPOHHBIN y4eOHUK 1m0 6uonoruu, On-line TecTh).

6. www.informika.ru (OnekTpoHHBIH y4eOHUK, OOJBIION CHUCOK HUHTEpPHET-
pecypcoB).

7. www.nrc.edu.ru (buonorudeckass kaptuHa Mupa. Paszien KOMIBIOTEPHOTO
yueOHHKa, pa3paboTaHHOr0 B MOCKOBCKOM TOCYJapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

8. www.nature.ok.ru (Penkue u wucuesaromme >xuBoTHble Poccum — mpoekt
Oxonorudeckoro uentpa MI'Y um. M.B.JlomonocoBa).

9. www.kozlenkoa.narod.ru (Jnst Tex, KTo yuyuTcs caM M y4YUT JAPYIMX; OYHO U
JTUCTaHIIIOHHO, OMOJIOTHH, XUMUH, IPYTUM TIPEIMETaM).

10.  www.schoolcity.by (buonorus B Bonpocax u oTBeTax).

11. www.bril2002.narod.ru (buonorus mns mkonsHUKOB. KpaTkasi, KoMmakTHas,

HO JIOCTaTOYHO MojapoOHast uHpopMmainus no pasgenam: «OoOmas Ouonorus», «boTaHukay,

«3oonorusy, «YeaoBek»).

3.3. Meronnueckoe obecniedyeHne O00pPa3oBaTeJLHOI0 Ipouecca [Jsi  00y4deHHs
HHBAJIN/I0B U JIMI ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMHM 3/10POBbS

VYcinoBust OpraHu3alM M COJAEp)KaHHe OOY4YeHHs M KOHTpOJIA 3HAHUN WHBAJIUAOB U
oOyuaromuxcst ¢ OB3 no nucnuminbae «buonorus» omnpeneistoTcss MporpaMMoN TUCIUIUIMHBI,
aIalITUPOBAHHOM MTPU HEOOXOAUMOCTH JUIsl 00YUEHUS YKa3aHHBIX 00yUJarOIINXCsl.

Opranuzanus o0y4eHHs], TeKyIeld U MPOMEKYTOYHOW aTTeCTallMi CTYJEHTOB-MHBAIUIOB U
ctyneHToB ¢ OB3 ocymiecTBisieTcss ¢ y4eTOM OCOOCHHOCTEH MCHUXO(DU3MYECKOrO pPa3BUTHS,
WHAMBUAYaAJIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/I0POBbS TAKUX 00yJaroIIMuXCs.

Hcxonsa u3 ncuxo(u3nYecKoro pasBUTHUS U COCTOSIHMS 3/10pOBbSI CTYAEHTOB-MHBAIMJIOB M
ctyneHToB ¢ OB3, opraHusyloTcsi 3aHSTHS COBMECTHO C JPYIrMMH OOy4YaroUUMHUCS B O0OLIUX
Ipymnmnax, HUCHOdb3ys COLMAIbHO-aKTUBHBIE U peQIEeKCUBHbIE METOJbl OOy4YeHHs CO3/1aHUs
KOM(pOPTHOTO TCUXOJIOTMYECKOTO KJIMMaTa B CTYACHUECKOH IpYIIe WU, IPU COOTBETCTBYIOIIEM
3adBICHUM TaKoro oOydYarolierocsi, MO WHAMBHIYaJIbHOH NporpaMMe, KOTOpas SIBJISETCS
MOM(UIIMPOBAHHBIM BApUAHTOM OCHOBHOW paboueil mporpaMMbl JUCHUIUIMHBEL. [lpu 3ToM
coJiepKaHWe MpPOTrpaMMbl JUCHUIUIMHBI HE H3MeHseTcs. V3MeHsAoTcs, Kak MpaBuiio, (HopMsl
00y4eHMsI U KOHTPOJIsI 3HaHUH, 00pa30BaTesIbHbIE TEXHOJIOTHH U IUIAKTHYECKHE MaTepHAaIbL.

OOyueHue CTYAEHTOB-WHBAIUJOB M CTyAeHTOB ¢ OB3 Takke MOMXKET OCYIIECTBIATHCS
UHUBUAYAJIbHO U/WIIH C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHIA.


https://urait.ru/bcode/519715
https://urait.ru/bcode/531383

JlucTaHIIMOHHOE 00ydYeHHe 00ecTieunBaeT BO3MOKHOCTh KOMMYHHUKAIIUH C TIPENoaBaTeieM,
a TaKke C JPYrUMH OO0y4yaeMbIMHU IOCPEICTBOM BEOWHApPOB (HAmpHUMEp, C WCIOIh30BAHHEM
nporpaMMbl  SKype), 9To CrmocoOCTBYET CIIOYEHHIO TPYIIbBI, HampaBiseT ydeOHyI0 TpyIIy Ha
COBMECTHYIO paboTy, 00CYKJIeHHE, TPUHATHE IPYIIIOBOTO PEIICHUSI.

B ydeOHOM mporiecce sl TOBBINICHUS YPOBHS BOCHPHATHS W IepepaboTKu ydeOHOM
uH(pOpMAIIUK CTYACHTOB-UHBAIUIOB U CTYAeHTOB ¢ OB3 TNpHUMEHSIOTCS MyJIbTUMEIUHHBIE H
CHCIMATM3UPOBAHHBIC TEXHUYECKHE CpEICTBAa MpHeMa-Tliepenayn y4eOHOH uH(opManuu B
JMOCTYMHBIX (QopMax s CTYASHTOB C pAa3JIMYHBIMA HApYIICHUSIMH, OOECIEYMBACTCS BBITYCK
QIbTEPHATUBHBIX  (OPMATOB  TEYATHBIX  MaTEPUAIOB  (KPYMHBIA  MPUQPT), DIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYpPCcOB B (hopMax, alalTHPOBAHHBIX K OTPAHUYCHUSM 3/I0POBbSI 00YUaOIIHXCS,
HAJIMYUE HEOOXOMMOT0 MaTePUAITBHO-TEXHUYECKOTO OCHAIIICHHSI.

[TonGop u pazpaboTka y4eOHBIX MAaTEPUATIOB MTPOU3BOIUTCS MPENOJABATEIEM C YUETOM TOTO,
YTOOBI CTYJIEHTHI C HApYIICHUSAMH ClIyXa MOJy4Yald WH(POPMAIUIO BHU3YyalbHO, C HAPYIICHUSIMHU
3peHHS — ayTUAbHO (HAIPUMeEp, C UCII0JIb30BaHHEM IIPOTPaMM-CHHTE3aTOPOB PEUN).

Ilpumeuanue: Ilpenooasamenu, yuebHvle Kypcbl KOMOPbIX Mpedyiom om CmyOeHmos
8bINOIHEHUS ONPEOeNeHHbIX Cheyuuyeckux Oeticmeuti u npeocmasisawux coboi npodiemy uiu
oeticmeue, HeGblNOIHUMOE OJisl CHYOEeHMO8, UCNbIMbIBAIOWUX MPYOHOCIU C Neped8UICeHUEeM UTU
peuvto, obs3anvl 6 PIIJ] yuecmv smu ocobenHocmu u npeonazamv CMYyOeHMAM-UHBAIUOAM U
cmyoenmam ¢ OB3 anbmepnamusnvie Memoobvl 3aKpenieHus u3yiaemo20 mamepuaia.

JIisi OCYIECTBIICHUS TPOLIEAYP TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH W IPOMEKYTOUHOM
aTTecTaluu o0ydarommxcs UHBATHAOB U Tull ¢ OB3 (QOHI OLEHOYHBIX CPEICTB IO JUCIUILINHE,
MIO3BOJISIOIINN OIEHHUTH JIOCTHKCHHE MMM PE3YJIbTaTOB OOYYCHHS U YPOBCHb C(HOPMHUPOBAHHOCTHU
KOMIICTCHIIMA, TPEIyCMOTPEHHBIX Yy4YeOHBIM IUIAHOM H pabodeld MporpaMMOi JIHCIUTLINHEI,
aIalITUPYETCs 11 00YyUaIONIMXCS MHBAJIUIOB U JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0OPOBBS C
Y4ETOM HMHIUBHUAYATBHBIX MCHUXO(PHU3HOIOTUIECKUX OCOOCHHOCTEH (YyCTHO, MMChMEHHO Ha Oymare,
UCHbMEHHO Ha KOMIIBIOTEpE, B (JOpME TeCTUpOBaHHS W T.1.). [Ipy HE0OXOAMMOCTH O0YYaIOIUMCS
MIPEIOCTABIISICTCS JIOMOJHUTEIIBHOE BPEeMsI JUIS ITOJATOTOBKY OTBETA IPH TPOXO0KICHUU aTTeCTAIUH.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

KoHTposib U omeHKa pe3ylbTaTOB OCBOEHUS O00I1€00pa30BaTEIbHON THUCHUTUIMHBI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HAalpaBIeHHbIE HA (JOPMHUPOBAHUE OOILINX
1 1poheCCHOHATIBHBIX KOMIIETEHIIMH MO pa3zesiaM U TeMaM CoJIep>KaHus yueOHOro MaTepuara.

Oo0masn
KOMIIEeTeHIIUA

Paznen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

Pasznea 1. KileTka — cTPyKTYPHO-(PYHKIIMOHAJIbHAS

CAUMHUIIA )KUBOI'O

Konrponbnas pabora
«MoOneKyIsIpHbII yPOBEHb
OpraHu3alH JKUBOTO»

OK 02

buonorus kak Hayka. O61mas
XapaKTEePUCTUKA KUZHU

3arnosHeHHEe TaOJIHIIBI C ONMCAaHHEM
MCTOOB MUKPOCKOIIMPOBAHHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMHU.
3anonHenue Tabauipl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTUI

3aroTHeHUEe CPABHUTEIHLHOM TAOIUIIBI
CXOJICTBA M PA3JINYMiA )KHBOTO U HE
KUBOT'O

OK 01
OK 02
OK 04

CtpyKkTypHO-(hYHKIHOHATBHAS
OpraHu3anus KIeTOK

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKIUU

Pa3paboTka MeHTanbHON KapThl MO
KJ1acCU(UKALUK KJIIETOK U UX CTPOEHUIO
Ha MPO- U IYKApUOTHUUYECKUX U 110
L[apCTBaM B MUHM I'PYyIMIax
BrinonHenue u 3amuTa J1abopaTOpHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOUIBI,
XJIOPOIIIACTHI, XPOMOILIIACTHI )»
[TpakTnueckoe 3austue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB, PEKOMEHIOBAHHBIX
npernojaBaTeiemM

OK 01
OK 02

CtpyKTypHO-(YHKIIMOHATILHBIE
(bakTOpBl HACTIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3paboTka rioccapus

Pemenue 3amayd Ha onpeneneHue
MOCJIEA0BATEIbHOCTH HYKJIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
H3MEHEHMS OCIeI0BaTEILHOCTH
HykneotunoB JIHK

OK 02

OOMEH BELIECTB U
[IPEBPALLIEHUE YHEPTUU B KIIETKE

OpOHTAIBHBIN ONIPOC

3anoHeHne CPaBHUTETHLHON TaOIUIIbI
XapaKTepUCTHK TUIIOB OOMeHa
BEIIECTB

OK 02
OK 04

JKU3HEHHEBINA IIUKIT KIETKH.
Muto3. Meiio3

OOcyxeHne TT0 BOIPOcaM JEKINU
PazpaboTka JIeHTbI BpeMEeHU
’KM3HEHHOTO IIMKJIa




Pasznea 2. Ctpoenue U GQyHKIIUM OPraHU3Ma

KontponbHas padota “CtpoeHue u
¢byHkunu opranuzma’

OK 02 CtpoeHue opranusma
OK 04

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaIbHON KapThI
TKaHeil, OpraHoB ¥ CHCTEM OPraHOB
OpraHu3MoOB (PaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPaTKOH XapaKTePUCTHKOM
ux QyHKIMiA

OK 02 ®opMbl pa3MHOKEHUS
OpraHU3MOB

@pPOHTAIBHBIN ONIPOC

3anosHeHrne TaOIHIIbI ¢ KPAaTKOU
XapaKTepUCTHKOW U TipuMepamu hopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02 OHTOreHe3 pacTeHHIA, )KUBOTHBIX
OK 04 1 YeJIoBeKa

Pa3paboTka 1eHTBI BpEMEHHU C
XapaKTepUCTUKOM 3TallOB OHTOTEHE3a
OTZEJIBHOM I'PYIIION )KUBOTHBIX U
YeJI0BEKa IO MUKPOIpyIam
Tect/onpoc

CocraBieHne KU3HEHHBIX LIUKJIOB
pacTeHu# 1o otaenam (MOXOBUIHBIC,
XBOLIEBU/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02 3aKOHOMEPHOCTH HAcJe10BaHuUs
OK 04

PazpaboTtka rioccapus
OpoHTANIBHBIN 0Ipoc

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHme
BCPOATHOCTU BOSHUKHOBCHHA
HACJIEICTBEHHBIX MPU3HAKOB MIPU
MOHO-, JU-, HOJ'II/IFI/I6pI/II[HOM n
aHAITM3UPYIOIIEM CKPEIINBAHHH,
COCTABJICHUEC I'CHOTUIINYECKUX CXEM
CKpEIIUBaHUS

OK 01 CreruieHHOe HaclIeJOBaHUE
OK 02 IIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3anad Ha onpeneneHue
BEPOATHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIICIUICHHOM HaCJICJOBAHHU,
COCTaBJICHHE TEHOTHUITMUECCKUX CXEM
CKpEIIBaHUS

OK 01 3aKOHOMEPHOCTH U3MEHUNBOCTH
OK 02
OK 04

Tecr.

Pemenue 3agad Ha onpeneneHne Tuna
MYyTalHH IIPU niepeaade
HACJICACTBECHHBIX HpI/ISHaKOB,
COCTaBJICHHE TEHOTHUITMUECCKUX CXEM
CKpEIIBaHUS

Pasznen 3. Teopusi 3BoJIIOLIMHA

KonTponbHast pabota “Teoperndeckue
ACIIEKTHI DBOIIOLINH KU3HU Ha 3emMiie”

OK 02 Hcropust 3BOIIOLIMOHHOIO
OK 04 yueHus. MUKpPOIBOTIOLMS

OpPOHTAIBHBIN ONIPOC
PazpaboTka rioccapusi TEpMUHOB

PazpaboTka JeHTbI BpEMEHU Pa3BUTHUS




SBOJJIIOLIMOHHOI'O0 YUCHUA

OK 02 MaxkpoaBosntornus. OneHuBaemasi IUCKYCCHS:
OK 04 Bo3HukHOBEHME U pa3BUTHE KCIIOJIb30BaHUE ApTYMEHTOB,
JKU3HU Ha 3emiie OMOJIOTUYECKOI TEPMUHOIIOTHH U

CUMBOJIMKH IS I0KA3aTeNbCTBA
POJICTBA OPTaHNU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYII
PazpaboTka IeHTbI BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS )KU3HU Ha
3emie

OK 02 [IpoucxoxaeHue yeaoBeka — OpOHTATBHBIHN OMPOC

OK 04 AHTPOIIOT€HE3 PazpaboTka neHThI BpeMeHH

MMPOUCXOKACHUA YCTIOBCKA

Pazgea 4. dxojorus

OK 01 Okojnoruyeckue GakTopsl U Tect mo sxo0rHYECKUM (pakTOpam u

OK 02 Cpenbl )KU3HU cpesiaM KU3HU OPraHUu3MOB

OK 07

OK 01 [Momynsiusi, cooOmecTBa, CocraBieHne cxemM KpyroBopora

OK 02 KOCHUCTEMBI BEILECTB, UCIIOJIb3Ysl MaTEPHAJIbI

OK 07 JIEKINH
Perienue npakTHKO-OpUEHTUPOBAHHBIX
pPacyeTHBIX 33JJaHUH 110 IIEPEHOCY
BEIIIECTBA U YHEPIUU B SKOCUCTEMAX C
COCTaBJIEHUE TPOPHUUECKUX LIeTel u
nupamul 6MoMacchl ¥ SHEPTuu

OK 01 buocdepa - rmobanpHas OneHuBaemasi JUCKYCCHUS

OK 02 JKOJIOTUYECKast CUCTEMA Tect

OK 07

OK 01 BinsiHME aHTPONIOT€HHBIX Tect

OK 02 ¢dakTopoB Ha Ouochepy [TpakTryeckas pabora “OTxo/bl

OK 04 IIPOU3BOJICTBA”

OK 07

OK 02 Biusawne conmansHO- OneHuBaemasi JUCKYCCHUS

OK 04 HKOJIOTHYECKUX (PaKTOPOB Ha Brinonnenue nabopaTopHoit paboThl Ha

OK 07 3I0POBBE YETIOBEKA BBIOOD:

"YMcTBeHHast paboTOCIIOCOOHOCTS",
"Brnusiane abuotudeckux GakTopoB Ha
YeJoBeKa (HU3KUE U BHICOKUE
TeMmeparypsl)"

Pasnena 5. Buojiorus B :.Ku3Hu

3anuTa Keica: MpeicTaBIeHNe
PE3yNbTATOB PEIICHUS KEHCOB
(BBICTYTIJIEHUE C MTPE3EHTAIINEH )

OK 01
OK 02
OK 04

broTtexHonoruu B )KU3HU
Ka)KIIOTO

BrinmonHenue keiica Ha aHaIN3
nH(pOpMaIUK 0 HAYYHBIX JOCTHKEHHSIX
B 00J1aCTH I'€HETHYECKHUX TEXHOJIOTHH,
KJIETOYHOW WHXKEHEPHUH, TUIIEBBIX
OuoTexHoiorui (1Mo rpynmnam),
MPEJCTABICHUE PE3YIHTATOB PEIICHUS
KEeMCOoB




OK 01 [TpombinieHHas OnoTexHONIOTHS | BhITTOTHEHNE Kelica Ha aHAN3

OK 02 uHpOpMALIUU O PA3BUTUU

OK 04 MIPOMBIIIICHHOW OMOTEXHOJIOTHH (110
rpyImam), IpeAcTaBICHNUE Pe3yIbTaTOB
pelIeHus KecoB

OK 01 CounanbHO-3THYECKUE aclieKThl | BblnonHeHune kelica Ha aHAIN3
OK 02 OMOTEXHOJIOTHI nHpopMaIuu 06 STHYECKUX acCIeKTax
OK 04 pa3BUTHS OMOTEXHOJIOTHH (110

rpymnmnam), IpeJcTaBlIeHue pe3yIbTaToB
peLIEHHUs KEWCOB

OK 01 buorexHosioruu u texunueckue |BrlnosHeHUE Keiica Ha aHAIN3
OK 02 CHCTEMBI nH(poOpMaIUU 0 pa3BUTHUSA
OK 04 OMOTEXHOJIOTUH C TPUMEHEHHEM

TEXHUUYECKUX CHCTeM (TI0 TpyIIam),
MIPEICTABJICHUE PE3YIbTATOB PEIICHUS
KENUCOB

OO01muMe KpUTEPUH OLIEHKH Pe3y/IbTATOB OCBOCHUSI Y4eOHOM TUCIUTIIHHBI

HopMmsbl o1ieHKM 3HaHMH MpeanosaraT y4éT HHIMBUAYAIbHBIX OCOOCHHOCTEH CTYAECHTOB,
T QepeHIIMPOBAHHBIA  MOAX0J K OOY4YeHWIO, MpPOBEpKE 3HAHWW, YMEHHUH, YpPOBHS
(bopMHpOBaHUs KOMIETEHIMI. B yCTHBIX M NMCbMEHHBIX OTBETaX CTYJEHTOB Ha IMPAKTUYECKUX
(ceMHUHApPCKUX) 3aHATHUAX, B COOOIICHUAX W JIOKJIAAAX, 3CCe M JAPYrux (opMax ayauTOpPHOU U
CaMOCTOSITENIbHOW paboThl, a TaK)Ke B TEKYIIUX KOHTPOJIbHBIX padoTax yuWTHIBAIOTCS: INIyOHHA
3HAHUH, BIaJileHHe HEOOXOAUMBIMUA YMEHHUSIMH (B 00beMe TPOTrPaMMBI), TOTHYHOCTh U3JI0KECHUS
MaTepuiia, BKJItoyasi 000011eH s, BEIBOBI, COOII0AEHUE HOPM JINTEPATYpPHOH peyn.

OIeHKY «OTJIMYHO» 3aCITYy)KHBAaeT CTYJCHT, TBEPAO 3HAIOUIMHA MPOTPaMMHBIA MaTephal,
CUCTEMHO M TpPaMOTHO H3JAraloUMii ero, JAEMOHCTPUPYIOUIMH HEOoOXOAUMBIH ypOBEHBb
KOMIIETEHIINM, Y€TKUE, CKAaTble OTBETHI Ha JOIMOJHUTEIbHBIE BOIPOCHL, CBOOOTHO BIIAICIOLINIT
HNOHSATHIHBIM anmapaToM.

O1eHKy «X0polI0» 3acCily’)KMBAaeT CTYJIEHT, IPOSBUBIINMN MOJIHOE 3HAHHE MPOrPaMMHOIO
MarepHaia, 1eMOHCTPUPYIOUIHH COPMHUPOBAHHBIE HA TOCTATOYHOM YPOBHE YMEHHs U HaBBIKH,
yKa3aHHBIE B MPOTrpaMMe KOMIETECHIIUH, JOMYCKAIOUINA HEePUHIUITHAIEHBIE HETOYHOCTH TPU
U3JI0’KEHUHU OTBETA Ha BOIIPOCHI.

O1eHKy «yA0BJIETBOPUTEIbHO» 3aCIYKUBACT CTYJIEHT, OOHAPYXHUBIIMA 3HAHUS TOJIBKO
OCHOBHOT'O MaTepHalla, HO He YCBOMBULIMH JleTalli, JAOMYCKAIOMMUNA OMMOKH MPUHIUIHAIBLHOTO
XapakTepa, JEMOHCTPUPYIOIIMKA HE 10 KOHIA c(OpMHUpOBAaHHBIE KOMITCTCHIIUH, YMEHUS
CHCTEMaTH3HPOBATh MaTepPHal U JeNaTh BHIBOIBL.

OneHKy «Heyl0BJIeTBOPHUTEJbHO» 3acClly’)KUBA€T CTYJCHT, HE YCBOMBIIMA OCHOBHOTO
COJepKaHWs Marepuana, He YMEIOIUH CHUCTeMaTU3UpOBaTh HWHQPOpPMALMIO, JeNaTh
HEOOXOJWMBIE  BBIBOABI, UYETKO W TPaMOTHO OTBeYaTh HA 3aJaHHBIE  BOIPOCHI,
JIEMOHCTPHUPYIOIIUI HU3KHI YPOBEHb OBJIAIEHUS HEOOXOIUMBIMU KOMITETEHIIUSMH.

OunenuBanme CTyeHTa Ha AU (PepeHIHPOBAHHOM 3a4eTe M0 y4eOHOH AMCHUIINHE

OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €CIIM OH TJIyOOKO M IMPOYHO YCBOWI
IIPOrpaMMHBII MaTepUall, UCUEPIBIBAIOLIE, IIOCIEA0BATENBHO, YETKO U JIOTUYECKH CTPOUHO €ro
U3J1araeT, yMeeT TeCHO YBS3bIBaTb TEOPHUIO C IMPAKTUKOM, CBOOOAHO CHpAaBISIETCS € 3a/JadaMu,
BOIIPOCAMM M JPYIMMHU BUJAMU IPUMEHEHUS 3HAHWUM, HE 3aTPyAHSAECTCA C OTBETOM IIpU
BUJION3MCHCHUU SallaHPIf/'I, IMpaBUJIBHO 000CHOBBIBAET IMPUHATOC pEIICHUC, BJIaACET
Pa3HOCTOPOHHUMHU HABBIKAMU U HpI/IéMaMI/I BBITTOJTHCHUA NMPAKTUYCCKUX 3a/1ay.

OneHka «X0pouo» BBICTABIIAECTCSA CTYAEHTY, €CJIM OH TBEPIO 3HAECT MaTepHall, IPaAMOTHO
" M0 CYHICCTBY HU3JIaract €ro, HE JOMyCKas CYIICCTBCHHbBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,




IIPaBUJILHO IPUMEHSET TECOPETUYECKUE IOJIOKEHUS NPU PELICHUU IPAKTUYECKUX BOIIPOCOB U
3ajiay, BJIaIeeT HEOOXOJMMBIMH HAaBbIKAMU U MPUEMaMU UX BBIITOJHEHHUS.

OneHka «yA0BJIETBOPUTEIBbHO» BbICTABIISIECTCS CTYACHTY, €CIIM OH UMEET 3HAaHUS TOJIBKO
OCHOBHOI'O MaTepuaja, HO HE YCBOWI €ro JeTajled, AONYCKaeT HETOYHOCTH, HEIOCTATOYHO
NpaBWIbHBIE (OPMYIMPOBKH, HAPYIICHUS JIOTMYECKOH IOCIEIOBATEIBLHOCTH B HU3JI0KECHUU
IPOrpaMMHOI0 MaTepualla, UCIBITHIBAET 3aTPYIHEHUS IIPU BHIOJIHEHUH NPAKTUYECKUX padoT.

OneHka «HeyI0BJIETBOPUTEIbHO» BBICTABIISETCS CTYACHTY, KOTOPBI HE 3HaeT
3HAQYUTENBHOM YacTH MPOrpaMMHOIO Marepuaina, JOINYCKAeT CYLIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, ¢ OOJIbIIMMHU 3aTPyJHEHHUSIMHU BBINOJHSET MpakTHyeckue padorel. Kak mpaswuio,
OLICHKA «HEYIOBIETBOPUTEIBHO» CTaBUTCS CTyIEHTaM, KOTOpPbIE HE MOTYT IPOJIOJDKUTH
oOyuyeHne 06e3 TOTOIHUTENbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH AUCHIUIUINHE.

IlepeyeHb BONPOCOB ISl MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIUN
no o61meodpazoBarebHOM JUCHMIVIUHE «Buosorus»:

1. buonorus kak Hayka, CBA3b 6BMONOrMK C APYrMMM HayKamu: buoxmmus, Guodpusmka,
61oHMKa, reHoreorpadma

2. Ponb 1 MecTo 6Mo0THH B JOPMUPOBAHUN COBPEMEHHON HAyYHOUM KapTUHBI MUPA.

3. O0mmas xapakTepuCTHKA KU3HH, CBOMCTBA KUBBIX CUCTEM. XUMUYECKUH COCTaB
KJIETOK.

4. Knerounas teopus (T. l1IBann, M. lneiinen, P. Bupxos).

5. OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOM KJIETOUHOU Teopuu. THUIIBI KIeTOYHOMN
OpraHu3alMu: MPOKAPUOTUYECKUN U SYKAPUOTUYECKUI.

6. OQHOKIJIETOUHBIE U MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHE MPOKAPUOTHUECKOM
KJIETKH.

7. CTpoeHue »ykapuoTHuuecKoil kinetku. Heknerounsie (opMbI KU3HH (BUPYCHI,
OaxTepuodarn).

8. XpomocomHas teopust T. Moprana. CTpoeHHe XpOMOCOM.

9. XpoMOCOMHBII Ha0Op KIETOK, TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI,
TarIONIHBIN U JUTLIONIHBIN Habop.

10. Hyknewunossie kuciotsl: JIHK, PHK HaxoxaeHHue B KIIETKE, HX CTPOCHHE U (DYHKITHH.
11. Marpu4Hble poIecChl B KIETKE: peruIhKalys, OnocuHTe3 Oenka, pemapausi.
T'eHeTnueckuit KOJI M €T0 CBOICTBA.

12. TTonsitue MeTabonu3M. ACCUMUIISINS U TUCCUMILIALINS — IBE CTOPOHBI METa0O0IU3Ma.
13. Tunel 0OMeHa BeIIecTB: aBTOTPOPHBINA U TeTepOTPOPHBIH, a3POOHBIN 1 aHAPOOHBIH.
[Tnactuueckuii ooMeH. DoTocuHTE3. XEMOCHHTE3.

14. KietouHbli UK, €70 IEPUOJIBI.

15. MuTo3, ero cTaguu U NPOUCXOAIINE POLIECCHI.

16. Meiio3 u ero craauu. [loBenenue xpomocoMm B Meiio3ze. Kpoccuarosep.
buonornueckuii cMbICII Me03a.

17. MHOTOKIETOYHBIC OpraHu3Mbl. B3aUMOCBSI3b OpraHOB M CUCTEMBI OPTAHOB B
MHOT'OKJIETOUHOM OpTraHU3Me.

18. T'omeocTa3 opranu3Ma u ero MojJiep>kaHnue B POIECCe )KU3HENCATETHHOCTH.

19. ®opmbl pa3MHOKEHUS OPraHU3MOB. becmonoe 1 MoI0BOe pa3MHOKECHHE.

20. Buzs! 6ecrionioro pasMHoxkeHus. [1o10Boe pa3MHOKEHHE.

21. Tamerorenes y )kuBOTHBIX. Criepmarorenes u oorere3. CTpOeHUE MONOBBIX KIETOK.
O1tonoTBOpEHHUE.

22. InnuBUTyaTbHOE Pa3BUTHE OPTaHU3MOB. DMOPUOTEHE3 U €ro CTauH.

23. [locTamOproHanbHbIH epron. CTaaguu MOCTIMOPHOHATIHFHOTO Pa3BUTHS Y dKUBOTHBIX
Y YeJIOBEeKa.

24. TIpsimoe u HenpsiMoe pa3BuTHE. bruonorndeckoe crapenue u cMepTh. OHTOreHe3
pacTeHui.



25. OCHOBHBIE TOHATHUS TCHETUKU. 3aKOHOMEPHOCTH 00pa30BaHus rameT. 3akoHsI I
Mennenst (MOHOTHOPUIHOE U MTOTUTHOPUIHOE CKpelllBaHue). B3anMonelicTBe TEHOB.
26. Ilepsrie sBomonronnsie kormennun (JK.b. Jlamapk, XK.JI. Brogdon). DBomonmronHas
teopus Y. lapsuna. CuHTeTHYECKAs TEOPHSI IBOIIOLUH U €€ OCHOBHBIE IIOJI0XKEHUS.

27. MuxposBomrorust. [lomymnsanus kak 3eMeHTapHas eIMHHUIA YBOJIONHHU. | eHeThuYecKue
OCHOBBI 3BOJIIOLIUU. DJIEMEHTapHbIE (PAKTOPBI IBOIIOLMH.

28. MaxpoasBosrorust. POpMbI 1 OCHOBHBIE HAIIPABJICHUS MaKPO3BOJIIOLIHH.

29. AHTpononorus — Hayka o yesioBeke. CHCTeMaTHueCcKoe MOJI0KEHHE YETI0BEKa.
CXO0/CTBO U OTINYHUS YEJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTAJIMM AHTPOIIOI€HE3A.
DOBOJIIOLUS COBPEMEHHOI'O UeJIOBEKa.

30. YenoBeueckue pacsl U MX €IUHCTBO. BpeMs u myTH pacceneHus 4eaoBeKa 1o IUIaHeTe.
ITprcnocobaeHHOCTh YenoBeKa K Pa3HbIM YCIIOBHUSIM CPEJIbL.



