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1. OOmas xapakTepucTuka padodeii nporpaMMbl 0011€00Pa30BATEILHON TMCIUILIHHDI
«bunoJsorusp»

1.1. MecTo AuCHMILVIMHBI B CTPYKType OCHOBHOH Npo(eccHOHAJBLHOH 00pa3oBaTe/IbHOM
NPOrpamMmbl

OobmeoOpa3oBatenbHas  aucuuiuiniHa  «buonorus»  sBhseTcss  00s3aTENIBHOM — YacThiO
001eo0pa3oBaTeIbHOTO  IHMKJIAa 00pa3oBaTeNbHOW mmporpamMmbl B cooTBerctBUM ¢ PI'OC
cnenuaibHocT 53.02.01 My3bikaabsHOEe 0Opa3oBaHuUe.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThI 0CBOCHUS M CIUIIINHbI

1.2.1. Hequ 1 32124 AUCHUILIMHBI

Heab: QopmMupoBanne y CTYISHTOB TPEIACTABICHUS O CTPYKTYPHO-(QYHKIIMOHAIBHOM
OpraHM3alMK >)KUBBIX CUCTEM Pa3HOT'O PAHra KaK OCHOBBI IPUHATHUS PEIICHUN B OTHOLIEHUU O0OBEKTOB
KUBOU MPUPOABI U B MPOU3BOJACTBEHHBIX CUTYaIUSX.

3apaum:

1) chopmupoBaTh MOHMMAaHUE CTPOCHHUS, MHOrO0Opaswsi U OCOOCHHOCTCH J>KHUBBIX CHCTEM
Pa3HOr0 YpOBHS OpTaHU3allH, 3aKOHOMEPHOCTEN MPOTEKaHUs OMOJIOTHYECKUX IIPOLIECCOB U SIBJICHUH B
OKpYy)Xarollel cpene, IEJIOCTHOW HayyHOM KapTUHBI MHpA, B3aUMOCBS3M U B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHE ONPEICNATH >KUBbIE OOBEKTHl B MPHUPOJEC; MPOBOAUTH HAONIOACHUSA 3a
SKOCUCTEMAaMHU JIJIsl BBISIBJICHUS] €CTECTBEHHBIX M AHTPONOIEHHBIX H3MEHEHWH, MHTEpPIpPETHpPOBATh
pe3yabTaThl HAOIIOICHUH,

3) chopMuUpoBaTh HABBIKK MPOBEACHHS MPOCTEHIIMX OHOJOTMYECKUX DKCIIEPUMEHTATbHBIX
HCCIIEIOBAaHMM ¢ COOJI0OJIEeHHEM MpaBUIl O€3011aCHOT0 0OpalleHus ¢ 00bEKTaMU U 000PYI0BaHUEM;

4) pa3BUTh YMEHHUE HUCIIOJIH30BaTh MH(POPMAIIUIO OUOTOTHYECKOTO XapaKTepa U3 Pa3TUIHBIX
HMCTOYHUKOB;

5) chopmupoBaTh yMEHHE MIPOrHO3UPOBATH MOCIEICTBHS CBOCH NEATEIBHOCTH 10 OTHOIICHUIO
K OKpy’Karoliel cpese, COOCTBEHHOMY 3710pOBbIO; 00OCHOBBIBATh U COOIOAATH MEPhl MPOPUIAKTUKI
3a00JIEBAHUMN;

6) chopmMupoBaTh NOHMMAHKE 3HAYUMOCTH JTOCTH)KECHUI OMOJIOTHYECKOI HAyKH U TEXHOJIOTUI

B HpaKTI/I‘{CCKOﬁ ACATCIIbBHOCTU YCJIOBCKA, PA3BUTUH COBPCMCHHBIX TEXHOJIOTUH U aI‘pO6I/IOTCXHOJ'IOFI/II71.



1.2.2. Tlnanupyemble pe3yJbTaThl 0CBOEHHs 0011e00pa3oBaTeIbHO JMCHUILIMHBI B c00TBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne quciuIimHa umeeT npu popmupoBanuu 1 pazsutur OK 01, OK 02, OK 04, OK 07 u IIK 4.4

Koa n
HAUMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

I[Inanupyemble pe3y/bTaThl 0CBOCHHUS THCIUIIIUHBI

O6mme!

JMCHUIIHHAPHbIE?

OK 01. Beibupats
CIIOCOOBI peLICHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIIUTAHMS:

- TOTOBHOCTb K TpPYAY, OCO3HAHHE LIEHHOCTH MAacCTepCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTHBHOH JI€ATCIHbHOCTH TEXHOJOTHYECKOU U
COIMAIbHOM HAINpPAaBIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKylO
JeSTeTbHOCTb;
- UHTEpeC K pasnuuHbiM cdepam mnpodeccuoHaANTbHON

JIEITEILHOCTH,

OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH TO3HABaTEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHe IeliCTBUA:

- CaMOCTOSTENbHO (HOPMYJIMPOBATh W aKTyaIM3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK WJIA OCHOBAHHUS JIJIS
CpaBHEHHUS, KIIacCU(PUKALIUU U 0000IICHNUS;

- OMNpEAeNATh LEIH JACSITeIBLHOCTH, 33/1aBaTh IMapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBICHUSX;

MMPOTHUBOPECUHA B

IIP6 1 chopMUPOBAHHOCTH 3HAHUH O MECTE U POJIU OMOJIOTUU
B CHCTEME HAYYHOTO 3HaHUS; (PYHKIIMOHAILHOW TPAMOTHOCTH
YeIIOBEeKa JJIs PEIICHUS )KHU3HESHHBIX MPOOIeM;

IIP6 2 chopMUpOBaHHOCTH YMEHHS PACKPBIBATH COJICPIKAHUC
OCHOBOTIOJIATAIOMIUX OUOJIOTHYECKUX TEPMUHOB W TTOHSTHIA:
KW3Hb, KIIETKA, TKaHb, OpPraH, OPraHW3M, BUJ, MOIYJISIUS,

JKocucTema, OuoreHos, Ouocdepa; wmerabonuszm (oOMeH
BEILIECTB u IIPEBpAICHHE SHEPTHUH), rOMeOoCTa3
(camoperynsuus), OnocuHTE3 Oenka, CTPYKTypHast

OpraHu3alys )KUBBIX CUCTEM, JUCKPETHOCTh, CAMOPETYJIALINS,
CaMOBOCTIpOU3BeJIeHNE (PEMpPOAYKIMs), HACIEACTBEHHOCTD,
M3MEHYHUBOCTh, JHEPro3aBUCUMOCTb, POCT U pa3BUTHUE,
YpOBHEBAsi OpraHU3alus;

IIP6 3 chopMHUpPOBAHHOCTH YMEHHUSI PACKPBIBATH COJEPKAHUE
OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPUM U TUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTAIlMOHHOM, 3BOJIFOLIMOHHOW,
MIPOUCXOKICHUS KU3HU U YEIOBEKA;

11Po4 c(OpMHPOBAHHOCTH yMEHUS pacKpbIBaTh
OCHOBOIIOJIAraoII1e OMoIornYecKue 3aKOHBI u
3akoHoMepHocTU (I'. Menpnens, T. Moprana, H.M. BaBuiosa,

1 YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpeAMeTHble pe3ybTaTbl M3 ®rOC COO (B nocnesHelt pegakumm ot 12.08.2022), bopmupyemsle ob1eo6pazosaTenbHON AUCLUNANMHOMN

Z,U,VICLI,MI'IHVIHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTca B cootBeTcTBMM ¢ PFOC COO (B nocnegHen pegakumm ot 12.08.2022)




-  BHOCHUTb KOPPEKTHUBHI B
COOTBETCTBUE  PE3YJIHTATOB
MOCJIC/ICTBHI JIEATEIILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TP PEIICHUU KU3HEHHBIX
npo0em

0) 0a3oBbIe HCCIEN0BATEILCKHE eHCTBHS:

- BJIQJICTh HABBIKAMH y4€OHO-UCCIIEI0BATEILCKON M TPOCKTHOM
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelIeHUs Mpooem;

- BBISIBIIATH MPUYMHHO-CIICICTBEHHBIE CBSI3U u
AKTyaJIM3UPOBATh 3a/1a4dy, BBIIIBUTATh THUIIOTE3Y €€ PEIICHUS,
HAaXOJUTh  apryMEHTbl /s JOKa3aTelbCTBA  CBOMX
YTBEPXKICHHIA, 33]1aBaTh MApaMETPhl K KPUTEPHUH PEIICHUS;

- QHAIM3MPOBATh IIOJIyYCHHbIE B XOJAE pELICHUS 3aJayu
pe3yNIbTaThl, KPUTHYECKH OIICHWBATh WX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTh TICPEHOCHTHh 3HAHWUS B IIO3HABATCIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

- yMeTh HWHTErPUPOBATH 3HAHUS M3 Pa3HBIX MNPEIMETHBIX
o0OJacTei;

- BBIIBUTATh HOBBIE UJIEH, ITPEAIaraTh OPUTHHAIBHBIE TTOX OB
U peIICHMUS;

- CHoCOOHOCTh WX UCIHOJIb30BaHUS B TIO3HABATENHLHON U
COLIMAIBHON MTPAKTHUKE

JACATCIIBHOCTh, OLCHHBATH
OCJIAM, OLCHUBATh PUCKHU

D. Tekkemsa, @. Mrwomepa, K. bapa),
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

ITP6 5 nproOpeTeHrne OnbITa MPUMEHEHUSI OCHOBHBIX METO/IOB
Hay4YHOTO TIO3HAHM S, HCTIOJIH3yEeMbIX B OMOJIOTHH: HAOTIOICHUS
U OINMCAaHUs JKUBBIX CHCTEM, IIPOIIECCOB U  SBJICHUM;
OpTraHHU3aIMK U MPOBEACHUS OMOJIIOTUYECKOTO IKCTICPUMEHTA,
BBIJIBUKECHUSI THUIIOTE3, BBISIBICHUS 3aBUCHUMOCTH MEXKIY
WCCIICTyeMbIMU  BEIMYMHAMH, OOBSICHCHUS TIOJTYYCHHBIX
pPE3yNnbTaTOB M (POPMYIUPOBAHMS BBEIBOJOB C HCIIOJIb30BaHUEM
HayYHBIX IIOHATUH, TEOPUN U 3AKOHOB;

IIP6 6 chopMUPOBAHHOCTh YMEHUS BBIJICIATH CYIICCTBEHHBIC
NpU3HAKA BHUPYCOB, KJIETOK TIPOKAPHOT H  IYKAPHOT;
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BEIIECTB M TMPEBpallleHUs DJHEPrud B  KIETKE,
(boTocuHTE3a, IJIACTUYECKOTO M HHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OTUIOJOTBOPEHHUS, Pa3BUTHUS U
pPa3MHOXKEHHUS, WHIUBUAYAIbHOTO PpA3BUTHUS ~ OpraHHU3Ma
(onTOreHe3a), OOpbOBI 3a CYIIECTBOBAHWE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB
K cpene oOOWTaHWs, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AQHTPOTIOTEHHBIX U3MEHEHUI B YKOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBOpOTa BEILECTB U MpEeBpallleHne 3HEprun B Onocdepe;
IIP6 8 chopmupoBaHHOCTH YMEHHsI pelIaTh OMOIOTUYECKUE
3aJ1a4M, COCTaBIISATh TEHOTHITMYECKHE CXEMbI CKpEIIHBAHHS
JUISL pa3HBIX THIIOB HACIEIOBaHUS MPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB M JHEPrUU B
9KOcHCcTeMax (IIeNU MUTaHUs, TTUICBBIC CETH)

rpaHullbl  HUX

OK 02.
Ucnons3oBars
COBPEMEHHBIE
Cpe/ICTBa TMOUCKA,
aHanu3a u
WHTEPIPETAINH

B 00s1acTH HEHHOCTH HAYYHOI'0 TO3HAHUS:

- cOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH U OOIIECTBEHHON
MPAKTHKH, OCHOBaHHOTO Ha Juaore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

IIP6 9 chopmMHpPOBAHHOCTH YMEHUIl KPUTHYECKU OLIEHUBATh
nHGOpMALHMIO OHOJIOTMYECKOTO COAEPKAHUS, BKIIOYAIOLNIYIO
TICeB/IOHAYYHBIEC 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CPECTBA
MaccoBoi WHGOpPMaIUU, HAYYHO-TIONMYJSPHBIE MaTepHUalbl);
UHTEPIPETUPOBATh  ATHUUECKHUE  ACHEKThl  COBPEMEHHBIX
UCCIICIOBAaHUM B OMOJIOTMHU, MeIUIUHE, OUOTEXHOJIOTUH,




uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 3a/1a4
npodecCHOHAIbHON
JeSITeIbHOCTH

- COBEpUICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOW KYJBTYpPBI
KaK CpEJCTBa B3aUMOJICUCTBUS MEXKIY JIOJbMH U MO3HAHUS
MUpa;

- OCO3HAHHUE IIEHHOCTU HAy4YHOH NEeATEeITbHOCTH, TOTOBHOCTH
OCYLIECTBIISATh IIPOEKTHYIO u HCCIIEI0BATENIbCKYIO
JIeATEebHOCTh UHANBUIYAIBHO U B TPYIIIIE;

OBnazneHre yHHUBEPCAIbHBIMU Y4YeOHBIMH I103HABATEIbHBIMU
JICUCTBUSIMU:

B) padora ¢ undgopmanmeii:

- BJIAJICTh HABBIKAMH TTOTYYCHHUS HHPOPMAIH W3 UCTOTYHIUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISITh IOUCK, aHAJIN3,
CUCTEMATH3AIMIO U MHTEPIPETANI0 HHOOPMAIIUN Pa3THIHBIX
BUJIOB U (hOpM IpecTaBICHUS;

- CO3/1aBaTh TEKCTHl B PAa3IMYHBIX (opmarax ¢ ydeTom
Ha3Ha4YeHHUs] MHQPOpPMAIMU M ILENEBON ayAUTOPHH, BBHIOHpas
ONTUMATEHYIO0 (POPMY TIPEIICTABICHHS U BU3yaTH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh HH(POPMAIINH, €€
COOTBETCTBUE MIPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- UCIIOJIH30BaTh cpencTBa MH(pOPMaAITMOHHBIX "
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B PELICHUU KOTHUTUBHBIX,
KOMMYHUKATUBHBIX ¥ OpPraHM3allMOHHBIX  3aJad  C
coOroIeHIEM TpeboBaHU 3PrOHOMUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PECypCcOCOEpeKeHUs], MPABOBBIX H
ATUYECKHX HOPM, HOPM HUH(OPMAIIMOHHO O€30MacHOCTH;

- BJIQ/ICTh HAaBBIKAMH PACMO3HABAHMS W 3aIIUTHI HHPOPMAIIHH,
nH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH

TOTOBHOCTbH K CaMOpPa3BUTHUIO, CaMOCTOATCIBPHOCTU n
CaMOOIIPECACIICHUTO,
-OBJIaJICHUC HaBbIKaAMH y‘Ie6HO'I/ICCHC}10BaTeHBCKOI>'I,

HpOCKTHOﬁ U COLMaJIbHOM ACATCIIBHOCTH,

paccMmartpuBaTh  TJI0OATbHBIE  SKOJIOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (OPMHPOBATH [0 OTHOLICHHIO K HHUM
COOCTBEHHYIO MO3HUIIUIO;

c(OPMHPOBAHHOCTh ~ yMEHHUI  co3JaBaTh  COOCTBEHHBIE

IMNCbMCHHBIC U YCTHBIC COO6H.[€HI/IH Ha OCHOBE OMOJIOrHYECKOM
I/IH(i)OpMaIII/II/I nus3 HCCKOJIbKMX  HMCTOYHHUKOB, rpaMOTHO
HCITOJIB30BaTh MOHATUHHBIN arrapar ouooruu

OK 04. O¢pdexTuBHO
B3aMMO/ICVICTBOBATh
u paboTtarthb B

OBJaaenue
JAeHCTBUSIMU:
0) COBMeCTHAs 1eATeJIbHOCTD.

YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMHA

ITP6 5 nmproOpeTeHue OnbITa IPUMEHEHNSI OCHOBHBIX METO/IOB
HAyYHOTO MIO3HAHMUSI, UCIIOJIb3YEMBIX B OMOJIOrHH: HAOIIOACHUS




KOJIJICKTUBE u
KOMaHIC

- NMOHMMATh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M
WHIUBUTyaJIbHON PaboThI;

- MPUHUMATH e COBMECTHOH JIeSITEILHOCTH,
OpraHU30BBIBATH M KOOPAUHUPOBATH JEUCTBUS IO €€
JIOCTHMKEHUIO: COCTABJISITh TUIAH IEUCTBUMA, pacIpeAesiTh POJIr
C Y4Y4eTOM MHEHWH YYacCTHHKOB OOCYXIaTh pPE3yJabTaThl
COBMECTHOM PabOTHI;

-  KOOPAWHHPOBATh U BBINOJIHATL pabOTy B YCIOBHSAX
peanbHOro, BUPTYaJIbHOTO H KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBJIATh IMO3UTHUBHOE CTPATETMYECKOE IMOBEICHHE B

pa3JII/I‘~IHI>IX CI/ITyaIII/IﬂX, HpOﬂBJI?ITI: TBOp‘-IGCTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBaagenue YHHBEpPCAJIbLHbIMH peryJsiTHBHbIMU
JelCTBUSIMU:

') IPUHATHE ce0s1 M APYTrUX JHO/Ieii:

- NPUHUMATh MOTHBBI M apryMEHThl APYIHX JIOAEH Mpu
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIFOJIeH Ha OMIMOKY;
- pa3BUBATh CIIOCOOHOCTh TTOHUMATh MUP C TO3HIIMU JAPYTrOTro
YyeJioBeKa

U ONHCAaHUS JKUBBIX CHUCTEM, IIPOLIECCOB U  SIBICHMI;
OpraHU3alK U MPOBEACHUS OMOJIIOTUYECKOTO SKCIIEPUMEHTA,
BBIJIBWJKEHUSI THUIOTE3, BBIABICHUS 3aBUCHUMOCTH MEXIY
UCCIIEJyEMbIMH  BEIMYMHAMH, OOBACHEHUS IOJYYEHHBIX
pe3yabTaToB U (POPMYIUPOBAHUSI BHIBOJIOB C UCIIOIb30BAHUEM
HAy4YHBIX IIOHATHM, TEOPUM U 3aKOHOB

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpPY’KaIOILIEeH
Cpeibl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUS 00
U3MCHEHUH KJIMMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

a3 exTuBHO

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, TOHUMaHUE
BIINAHHUA COIIMAJIBHO-DKOHOMHNYCCKHUX HpOHeCCOB Ha COCTOSAHHEC
MPUPOTHON M COIMAIBHON Cpeibl, OCO3HAHUE TI00ATHHOTO
XapakTepa dKOJIOTHYECKUX MpooIieM;

- INIAHUPOBAHUE U OCYILECTBJIEHUE NECUCTBUN B OKPYXKAIOILLIEH
cpele Ha OCHOBE 3HAHUA LEJNed YCTOMYMBOTO PpPAa3BUTHS
YeJIOBEUECTRA;
AKTHUBHOC HerI/ISITI/Ie
OKpYXKarolleH cpere;

- yMeHI/Ie HpOFHOSHpOBaTB H€6J1aFOHpI/I$ITHBIe OKOJIOTHUYCCKHEC
IIOCJICICTBUS IIPEANPUHUMACMBIX JEHCTBUM, MPENOTBPAILATh
nX;

JNEWCTBUM, TNPUHOCIIINX  Bpex

IIP6 7 chopMupOBaHHOCTH YMEHHS PUMEHSThH MOJyYCHHbIE
3HaHUS [ OOBSACHEHUS OHOJOTMYECKHX IpPOLECCOB U
SBICHUHN, Ul NPUHATUSA [PAKTUYECKUX  PELICHUH B
MOBCEIHEBHON XKHM3HU C IEJIbI0 o0ecreueHuss 0e30MacHOCTH
CBOETO 3JI0POBbS M  3/I0POBbS  OKPY)KAIOIIUX  JIIOJEH,
coOJro/IeHns 3JI0pPOBOTO 00pasza JKU3HU, HOPM TPaMOTHOTO
IIOBEJCHUS B OKpYXKAlOLIEHd INPUPOJHON Cpene; MOHUMaHUE
HEO0OXOJIMMOCTH HCIOJIb30BaHUSI JOCTUKEHUM COBPEMEHHOM
Ouosoruu W OMOTEXHOJOTMH  JUIsI  PalMOHAIBHOTO
MIPUPOIONOIB30BaAHUS




JNIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYalHSIX

- paciiupeHuc OIIbITa JCATCIIBHOCTH 9KOJIOTHYECKON
HAIIpaBJICHHOCTH,
- OBJIaICHHUEC HaBbBIKaMH y‘le6HO-I/ICCHeI[OBaTCJ'ILCKOI71,

IIPOCKTHOM ¥ COLMATIbHOM IEATEIbHOCTH

I1K 4.4. OdopmisaTs
He/1arornyecKue
pa3paboTKHU B BHJIC
0TYETOB, pedeparos,
BBICTYIUICHUH.

B o0Js1acT¥ EHHOCTH HAYYHOI'O NO3HAHUSA:

- chopMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH WU OOIIECTBEHHOM
MPaKTUKH, OCHOBaHHOT'O Ha JIMajiore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
HOJIUKYIBTYPHOM MUPE;

- COBEpIIICHCTBOBAHUE SI3BIKOBON M YMUTATEIBCKOW KYJIBTYPbI
KakK CpeI[CTBa B38,PIMOI[CI7[CTBPI$I MG)KI[y JJFIOAbMU W IIO3HAHUA
MHpa;

- OCO3HaHUE ILIEHHOCTH HAYYHOW AESATEIHHOCTH, TOTOBHOCTH

OCYILECTBIISATh IPOEKTHYIO u HCCIIE/I0BATEIbCKYIO
JeSTeNIbHOCTh MHIMBU/yalIbHO U B IPYIIIIE;
Osianenue YHHBEPCAJIbHBIMH Y4eOHBIMH

MO3HABATEJbHBIMU JIEHCTBUSAMM:

B) paboTta ¢ uHpopmarmei:

- BJIAJICTh HABBIKAMH TTOTYICHUS HHPOPMAIH U3 HCTOYHHKOB
pa3HBIX TUTIOB, CAMOCTOSTEIHLHO OCYIIECTBIISIThH IOUCK, AaHATTU3,
CUCTEMATH3AINIO ¥ HHTEPIPETAIINI0 HH(OPMAIIUN PA3ITHIHBIX
BUJIOB U (DOPM TMpeICTaBICHUS;

- co37aBaTh TEKCTHl B pA3IMYHBIX (QopMarax C Y4eTOM
Ha3Ha4YeHUs] MHPOpPMAIMK W 1EJIEBOW ayAUTOpUU, BHIOHUpas
ONITHMATEHYIO0 (hOPMY TIPEJICTABICHHS W BU3YyaTH3aI1H;

- OIICHWBATh JJOCTOBEPHOCTH, TETUTUMHOCTh HUH(OpMAIINH, €€
COOTBETCTBUE IMPABOBBIM W MOPATHHO-3THICCKHM HOPMaM;

- MCIOJIb30BaTh cpeacTBa  MH(OPMAIIMOHHBIX u
KOMMYHHKAITHOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHMKATHBHBIX M  OpraHU3allMOHHBIX  3adad  C
COOITIOIEHUEM TpeboBaHMI PTOHOMUKH, TEXHUKHA
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301acHOCTH;

IIP6 9 chopMUpPOBAaHHOCTH YMEHUN KPUTHYECKH OIICHUBATH
uHGOpMaIMI0 OUOJIOTHYECKOTO COJAEPXKAHUS, BKIIIOUYAIOLIYIO
NICEBJOHAYYHBIC 3HAHUSI U3 PA3IMYHBIX HCTOUHUKOB (CpeicTBa
MaccoBOW WH(OPMALWHU, HAYYHO-TIONYJISIPHBIC MaTepHabl);

HHTCPIIPETUPOBATDH OTHYCCKUEC ACIICKThI COBPCMCHHBIX

HCCIICAOBAHUNM B OWOJIOTHMH, MEJUIMHE, OHOTCXHOJIOIHU,

paccMaTpuBaTh  TI00aNbHBIE  OKOJOTHMYECKHE  MPOOJIEMBI

COBPEMEHHOCTH, (OPMUPOBATH [0 OTHOIICHUIO K HUM

CO6CTB€HHYIO IIO3UIIHIO,

cOPMHPOBAHHOCTh ~ YMEHUH  co3JaBaTb  COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE OMOJIOrHYeCKON
UHPOpPMALIMM U3  HECKOJbKUX MCTOYHUKOB, TI'PAMOTHO
WCIIOJIb30BaTh MOHATUIHBIN amnmapar 0MoJ0ruu




- BJIQ/IETh HaBbIKAMHU PAClO3HABaHMs U 3allUThl HHPOPMALIUHY,
UH(POPMALMOHHOM 0€30MaCHOCTH JTMYHOCTH
TFOTOBHOCTb K  CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U

CaMOOIIPCACIICHUTO,
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2. CTpyKTypa U coaep:xkaHue 001e00pa3oBaTeJbHON IUCHUILVINHBI «Bbrosorus»

2.1. O6beM AUCHUTIIIMHBI M BHIbI yueOHO# padoThl

Bun yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4.
OcHoOBHOE coepKaHue 68
BT. U..
TEOPETHYECKOE 00yUeHHe 40
B T.4. MPO(HeCCHOHAIbHO-OPUEHTUPOBAHHOE COACPIKaHNE 2
MPaKTUYECKHUE 3aHITUS 20
B T.4. MPO(HECCHOHAILHO-OPUEHTUPOBAHHOE COACPIKAHUE 8
J1a00paTOPHBIE 3aHATHS 4
B T.4. MPO(HECCHOHAILHO-OPUEHTUPOBAHHOE COACPIKAHUE 2
KourpoabsHnas padora 2
IIpome:xxyTouHasi arTecTanus (3a4er) 2
CamocrosiTesibHas padoTa 4
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2.2. TeMaTHuyeCKMil IJIAH U COAEPKAHMeE TUCHMILIUHBI «buosorus

HaumeHoBaHue Conep:xanue yueOHOro MaTepuaja (0CHOBHOE U PO ecCHOHAIbHO-OPHEHTHPOBAHHOE), Oobem | @opmupyemble
pa3/iesioB M TeM J1a0opaTopHble M NPAKTHYECKHE 3AHATHS, IPUKJIAJTHOH MOAY/Ib (MPH HAJHYNH) YacoB | KOMIETEHIHHU
1 2 3 4
Pazgen 1. Kilerka — cTpyKTYpPHO-(p)YHKIIMOHAJILHAS €INHHUIIA )KUBOTO 18
Tema 1.1. Coaepixanue yueOHOIro MaTepuaJa 2 I1P6 9
Buosorns kak CoBpeMeHHbIE 0Tpaciii OMOJIOTHYecKUX 3HaHUH. CBsI3b OMOJIOTHH € APYTMMU HayKaMu: OHOXUMMUS, OK 02
Hayka. O0mas ouodusuka, OnoHuka, renoreorpadus u ap. Posb 1 Mecto 6nosoruu B popMUPOBAaHUU COBPEMEHHOM
XapaKTEePUCTHKA | HAY4YHOM KapTHHBI MUpa. Y POBHM OpraHU3allUM KUBOU MaTepuu. O01as XapakTepuCTHKa KU3HHU, CBOICTBA
JKU3HHU KUBBIX CUCTEM. XMMUYECKHH COCTaB KJIETOK
Poie 1 MecTo Guosioruu B popMupoBaHIH COBPEMEHHOM HayYHON KapTUHBI MUpa. Y POBHU OpTraHU3aluN
XKUBOU MaTepuu. XMMHUYECKUH COCTaB KJIETOK. 2
Tema 1.2. Conep:xanue yueOHOro MaTepuaJia 6 I1P6 1
CTpykKTypHO- Knerounas teopus (T. [lIBann, M. neiinen, P. Bupxos). OCHOBHBIE MOJ0KEHUS COBPEMEHHOU ITP6 2
(yHKIMOHAILHAS | KJIETOYHOU Teopuu. TUIBI KIETOUHOW OpraHu3alluy: IPOKAPHOTHUECKUIN U DYKapUOTHUECKUI. I1P6 3
OpraHu3anms O/IHOKJIETOYHBIE M MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHue MpoKapruoTHUeCKor KieTku. CTpoeHue I1P6 4
KJIETOK 9YKapHOTHYECKOM kieTku. Heknerounsle hopmbl )kxHU3HU (BUpPYCHI, OakTeprodaru) I1P6 5
[TproOperenue onpITa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS TPH BBITIOJTHEHUH JTA00PaTOPHBIX I1P6 6
pabort. JJaboparopHas padota «CTpoeHue KIEeTKU (pacTeHusl, ’)KUBOTHBIE, TPUOBI) U KJIETOYHbIE BKIIIOUESHHUS I1P6 8
(kpaxmai, KapOTHHOUIBI, XJIOPOTIACTHI, XPOMOTLIACTHI ))» I1PG 9
ITonroroBka MUKpOIIpENnapaToB, HAOIIOAEHUE C TOMOILBI0O MUKPOCKOTIIA, BBISIBJICHUE PA3TUUYUNA MEKITY OK 01
U3y4yaeMbIMU 00beKTaMU, (HOPMYITUPOBAHHUE BHIBOOB. OK 02
BupycHslie u 6akTepuanbhble 3a001eBanus. OOIIKe MPUHIMITBI HCIIOIb30BAHMUS JIEKAPCTBEHHBIX OK 04
BemiecTB. OcoOOEHHOCTH MPUMEHEHHs] aHTHOMOTUKOB. [IpesicTaBneHne yCTHRIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJICHHBIX 110 MIEPEUHI0 UICTOYHUKOB, PEKOMEHI0BAaHHBIX MPEIo/IaBaTeIeM
OCHOBHBIE TOJIOKEHUSI COBPEMEHHON KJIeTOUHOM Teopun. CTpoeHne 3yKapuOTUYECKON KIETKH.
Hexknerounsie GopMbl KU3HU. 2
JlabGoparopHble 3aHATHSA:
JlaGopaTtopHas pabota «CTpoeHHUE KIECTKI 2
IIpakTHyeckne 3aHATHS: 2
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BupycHbie n 6akTepuanbHbIe 3a00ICBaHUS.

Tema 1.3. Coaep:xaHue yueOHOro MaTepuasa 4 I1P6 1

CTpykTypHO- XpomocomHas Teopusi T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN HaOOp KIIETOK, I1P6 2

(PYyHKIMOHAJbLHBIE | TOMOJIOTUYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI, TaIUIOWIHBIA U IUTUIONIHBIA Habop. HykienHoBbIC I1P6 3

dakTopsI kucnotsel: JIHK, PHK nHaxoxxnenue B kieTke, UX cTpoeHue U GyHKIMH. MaTpuyHble TPOLECCHI B KIETKE: I1P6 4

HACJIEACTBEHHOCT | peruiMkanus, OMocuHTe3 Oenka, penapamus. ['eHeTHuecKuii KoJ 1 ero cBOMCTBa. I1P6 5

" Pemenue 3anau Ha onpeeseHne nocae10BaTeIbHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B HOPME U B [1P6 6
cily4ae U3MEHEHHs mociieoBaTesibHocTH HykieoTuaoB JJHK. I1P6 8
XpomocoMmHas teopust T. Moprana. HykienHoBbie KHCIIOTBL. [ €eHETUUECKUI KO U €r0 CBOMCTBA. I1P6 9
IpakTHyecKue 3aHATHS: OK 01
Pemenue 3aa4 Ha onpesenieHne Nocae10BaTeIbHOCTH HYKIJICOTHIOB. OK 02

Tema 1.4. Conep:xanue yueOHOro MaTepuaJia 2 I1P6 9

OO0MeH BewecTB U [TonsiTre MeTaboIM3M. ACCUMUIISIIUS U TUCCUMUIISLINS — JIBE CTOPOHBI MeTabonu3ma. Tumnel ooOMeHa OK 02

npeBpaiieHue BEILIECTB: aBTOTPOGHBIN U reTepoTpodHbIN, a3p0oOHBIN 1 aHadpOOHBIH. [ImacTnyeckuii oOMeH. POTOCUHTES.

JHEPI'uH B KJIeTKe | XeMOCHHTE3
[Tonstue merabonuaM. Tumnbl oOmMeHa BeecTB. @oToCHHTE3. XEMOCHHTE3

Tema 1.5. Coaep:xaHue yueOHOro MaTepuasa 2 I1P6 5

Ku3HeHHbINH Knerounslii uKJI, €ro nepuopl. MUTO3, €ro CTaauu U MPOUCXOASAIINE MPOLECChl. buonornueckoe T1P6 9

HHMKJI KJIETKH. 3Ha4YeHHe MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B meiose. Kpoccunrosep. buonorngeckuii OK 02

Murto3. Meiio3 CMBICIT MeH03a. OK 04
Kietounsrnit mukir. MuTo3, Menos.

KountpoabHnasn MonekynsapHbIi ypOBEHb OpraHu3aliu 5KUBOTO 2

padora

Pa3nea 2. Ctpoenue u GyHKIMHM OPpraHu3Ma 18

Tema 2.1. Conep:xkanue y4yeOHOro MaTepuasa 2 I1P6 5

Crtpoenue MHOroK/IeTOYHbIE OpraHn3Mbl. B3anMOCBSI3b OPraHOB M CUCTEMBI OPIraHOB B MHOTOKJIETOYHOM OPTaHU3ME. I1P6 9

OpraHu3ma I'omeocTa3 opranusmMa u ero nojiepKaHue B MPOLECCE KU3HEIEATEIbHOCTH. OK 02
MHorokaeToYHble OpraHu3Mbl. [ 'oMeocTa3 opranusma u ero nojajaep>KkaHue B MpoIecce KUZHEAEATEIbHOCTH OK 04

Tema 2.2. Conep:xaHue yueOHOro MaTepuasa 2 I1P6 9

OK 02
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DopMbI dopMbI pa3MHOXKEHHST OpraHu3MoB. becrosioe u mojsoBoe pasMHokeHHue. Buabl 6ecnosioro pa3sMHOKEHUSI.
Pa3MHOKeHUsI [TonoBoe pazmHoskeHue. ['ametorenes y xuBOTHBIX. CriepmaToreHe3 U ooreHe3. CTpoeHne MoJ0BbIX
OpPraHu3MoB kJeTok. OII0/10TBOPEHHE
®opMbl pa3MHOKEHUSI Opranu3MoB. becronoe u 1mosoBoe pa3MHOXKEHHUE.
Tema 2.3. Coaep:xaHue yueOHOro MaTepuaJa I1P6 5
OnTorenes WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUOreHe3 u ero craauu. IloctaMOproHaIbHbIN TEpHOI. I1P6 9
pacTeHui, Craauu nocTaMOPHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yenoBeka. [Ipsmoe u Henpsimoe pa3BHUTHE. OK 02
JKMBOTHBIX H buonoruueckoe crapenue u cMepTb. OHTOreHEe3 pacTEHUH. OK 04
YyeJji0BeKa WupuBuyanbHOE pa3BUTHE OPraHU3MOB.
Tema 2.4. Coaep:xanue yueOHOro MaTepuaJa I1P6 5
3aKoHOMEpHOCTH OcHOBHBIE TOHATHSA T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl ['. Mennens I1P6 9
HacJIeI0BaAHUA (MOHOTHOPHIHOE M TIOJIMTHOPUIHOE CKpEIMBaHue). B3zanmoelicTBre reHoB. OK 02
Pemmenue 3aa4 Ha onpesienieHne BEPOSATHOCTH BOZHUKHOBEHHUS HACIIEJICTBEHHBIX MPU3HAKOB MIPH OK 04
MOHO-, JI1-, TOJIUTHOPUIHOM U aHATTU3UPYIOLIEM CKPEIIMBAHUU, COCTABICHHE TEHOTUITUYECKIX CXEM
CKpEIIUBaHUS
OcHOBHbIE TIOHATHS TeHETUKU. 3aKoHbI . Menpens.
IIpakTHyeckue 3aHATHA:
Pemrenue 3aa4 Ha onpesiesieHHe BEPOSTHOCTH BOZHUKHOBEHHS HACTIEICTBEHHBIX IPU3HAKOB IPH
CKpEUIMBAaHUY.
Tema 2.5. Coaep:xanue yueOHOro MaTepuasa I1P6 1
CuenieHHnoe 3axonbl T. Moprana. CuenieHHoe HaclieZJoBaHHEe T'€HOB, HapyllleHue cueruienus. Hacnenosanue I1P6 2
HacJIeJ0BaHue IIPU3HAKOB, CLIETUIEHHBIX C MOJIOM. I1P6 3
NMPU3HAKOB Pemenue 3aau Ha onpezieseHre BEpOITHOCTH BOZHUKHOBEHUS HACIEICTBEHHBIX MPU3HAKOB MPU I1P6 4
CLIETITICHHOM HAcCJI€ZIOBAaHUH, COCTABICHUE T€HOTUIMMYECKUX CXEM CKpPEIIMBaHUS I1P6 5
3axonsl T. Moprasna. I1P6 6
IpakTHYecKne 3aHsITHS: I1P6 8
Pemrenue 3amaq Ha onpesiesieHre BEPOSTHOCTH BOZHUKHOBEHHS HACTIEICTBEHHBIX IPU3HAKOB IPH I1P6 9
CIIETUIEHHOM HACJICTOBAHUH. OK 01
OK 02
Tema 2.6. Coaeprxanue yueOHOro MaTepuaa I1P6 1
3aKOHOMEPHOCTH N3MeHUYMBOCTH MPU3HAKOB. BUIbI N3MEHYNMBOCTH: HACIEACTBEHHAA U HEHACIIEACTBEHHAs. 3aKOH T1P6 2
U3MEHYMBOCTH TOMOJIOTHYECKHX PSAIOB B HaciencTBeHHON n3MeHunBocTH (H.M. BaBuio). MyranmonHast Teopus I1P6 3
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U3MCHYHNBOCTH. BI/II[BI MYTaHI/Iﬁ 1 IPUYHUHBI UX BOSHUKHOBCHHA. KapI/IOTI/Il'I YCJIO0BCKa. HaCJ'IeI[CTBCHHBIe

I1P6 4

3a0o0JieBaHUs YeloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HH YesnoBeKa. boe3sHu ¢ HacneICTBEHHOM I1P6 5
MIPeIPacroIOKEHHOCThI0. 3HAYEHUE MEIULIMHCKON TeHEeTUKU B MIPEIOTBPALICHUH U JI€UEHUU T€HETHYECKUX [1P6 6
3a00J1€BaHUI YEIIOBEKA. I1P6 8
Pemenue 3aa4 Ha onpesesieHne TUIA MyTallUK [IPH Mepeaye HACIEICTBEHHbBIX TPU3HAKOB, COCTaBICHUE I1P6 9
FEHOTUITMYECKUX CXEM CKPEIIMBAHUS OK 01
N3menunBoCcTh. MyTallMOHHAS TEOPHS U3MEHUYUBOCTU. HaceacTBeHHbIC 3a00I€BaHMS YeIOBEKA. OK 02
IIpakTHYecKkHe 3aHATHSA: OK 04
Pemrenue 3amau Ha onpeeneHue TUIA MyTalUK MPY TIepeIade HACISACTBEHHBIX TPU3HAKOB.
Paznen 3. Teopusi 3Bo/1Iounu 6
Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia 2 I1P6 5
HUcrtopus [Tepssie aBomonnonubie kKoHuenuu (JK.b. Jlamapk, XK.JI. broddon). DBomtonnonnas teopus Y. lapBuHa. 2 I1P6 9
IBOJIIOLIMOHHOTO CuHTEeTHYECKast TEOPHUS SBOJIIOLHNH U €€ OCHOBHBIC ITOJIOKCHHUS. OK 02
YUyeHHsl. Muxkpososmrorus. [lomynsanus kak 3IeMeHTapHas €IMHULIA YBOJIOLUHU. |'eHeTHYeCKre OCHOBHI 3BOJIOIUH. OK 04
MuxkposBosronusa | DneMmeHTapHble (aKkTOpbl 3BOIIONUU. EcTecTBEHHBINH 0TOOP — HANIPABIISIIOMINN (HaKTOP SBOIIOIHH.
Bunoo6pa3oBanue kak pe3ynbTaT MUKPOIBOIIOIUH.
OpomononHas teopust Y. JlapsuHa. CUHTETHYECKAs TEOPHS BOJIIOIIUU U €€ OCHOBHBIE TOJI0KEHMUS.
Tema 3.2. Coaep:xanue yueOHOro MaTepuasa 2 I1P6 5
Maxkpossosaronusi. | Makpossomonus. @opMel 1 0CHOBHBIE HanpaBieHus: Makpossomormu (A.H. Ceseprios). [lytu [1P6 9
BosnukHOBeHHE M | OCTIKEHHS Oroornyeckoro nporpecca. Coxpanenue Onopaznooodpasus Ha 3emiie. OK 02
pa3BUTHE KU3HU ['unoTtess u TeOpUKM BO3HUKHOBEHUS KU3HU Ha 3emuie. [1osiBIeHNEe TTEPBBIX KJIETOK M UX YBOJIIOIHSI. OK 04
Ha 3eMmuie [Tpoxapuotsl u 3ykapuoThl. [IponucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
[IapCTB DYKapHOT
['unotessl U T€OpHH BO3HUKHOBEHMS )KM3HU Ha 3eMJIE.
Tema 3.3. Conep:xanue yueOHOro MaTepuaJia 2 I1P6 5
IMpoucxoxnenue AHTponosiorus — HayKa o uyenoBeke. CUcCTeMaTHYECKOE MOJI0KEeHUE yenoBeka. CXOJACTBO U OTIUYHS I1P6 9
YeJI0BeKa — YeJIoBeKa C )KMBOTHBIMU. OCHOBHBIE CTaIMM AaHTPONOTeHEe3a. DBOIIOLUS COBPEMEHHOTO YeJIOBEKa. OK 02
aHTPONOreHe3 UYenoBeueckue packl U X €IUHCTBO. Bpemsi u myTH pacceieHus 4elloBeKa 1o IJIaHEeTe. OK 04
[IpucmocoOaeHHOCT YeTTOBEeKa K Pa3HBIM yCIOBUSIM CpPEbl
AHTpoOTOJIOTHS — HayKa O yenoBeke. CHCTeMaTHYeCKOe MOJI0KEHUE YEIOBEeKa. DBOJIONHS COBPEMEHHOTO
YeloBeKa.
Pa3nen 4. Dxonorus 16
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Tema 4.1. Conep:xaHue yueOHOro MaTepuasa I1P6 1
JKOJI0THYeCKHe Cpenpl 0OuTaHMs OPraHU3MOB: BOAHAs, HA3€MHO-BO3IyIIHAsA, IOYBEHHAs, BHYTpUOpPraHu3MeHHas. Ou3uKo- I1P6 2
(aKkTOpBI M CPeAbl | XUMHYECKUE OCOOCHHOCTHU Cpejl 00UTaHMsI OpraHu3MOB. [IprcriocoOIeH st OpraHu3MOB K J)KU3HU B pa3HBIX I1P6 3
AKU3HU cpenax. [lonsrue sxonornyeckoro pakropa. Knaccugukarus skonorndeckux gpaxtopos. [Ipasuiio I1P6 4
muanmyMa 1O, JInbuxa. 3akon TonepantHoctu B. lendopaa. I1P6 5

Cpensl oOuTanus opranuszmMoB. [IpucnocoOiaeHns OpraHu3MoB K )KU3HHU B Pa3HbIX Cpeaax. I1PG 6

I1P6 7

I1P6 8

I1P6 9

OK 01

OK 02

OK 07

Tema 4.2. Coaep:xanue yueOHOro MaTepuaJa I1P6 1
Honyasuus, DKOJIOTHYECKasi XapaKTEPUCTHKA BHAA U TOMYJAIHH. JKOJOTUYECKass HUIIA BUAA. DKOJOTUYECKHE I1PG 2
cooduiecTBa, XxapakTepucTuku nonyisuuu. CoobliiecTBa M dKOcUCTeMBbl. buoneHo3 u ero crpykrypa. Csi3u Mexay I1P6 3
IKOCHCTEMBI opraHuzMamu B OuoreHoze. CTpyKTypHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOJYLEHTbI, KOHCYMEHTHI, I1P6 4
penyueHTsl. KpyroBopor BelecTB ¥ NOTOK 3HEPTuH B skocucTeme. Tpoduueckre ypoBHH. I1P6 5

Tpoduueckue nenu u cetu. OCHOBHBIE TOKa3aTeIN IKOCUCTEMbI. buoMacca u npoaykuus. DKOJ0rHuecKue I1P6 6

MUpPaMUIbI YUcesl, OMoMacchl ¥ SHepruu. [IpaBuiio nupaMuisl SHEPTrUu. I1P6 7

Pemienne npakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 33JaHUN IO MEPEeHOCY BeIlecTBA M DJHEPruu B I1P6 8

HKOCHUCTEMAX, COCTABJIEHHE TPOPHUUECKUX 1ieTel U MUpaMu] OMOMacChl U SHEPTUU I1P6 9

DKoslornyeckas XxapakTepucTHKa BUJa U OMYJISAIMH. bruolieHo3 1 ero cTpykrypa. OK 01

IIpakTHYeckHne 3aHATHSA: OK 02

Pemenue 3a/1a4 110 SKOJIOTHH. OK 07

Tema 4.3. Conep:kanue y4yeOHOro MaTepuasa ITP6 1
Buocdepa - buocdepa — xxuBas obonouka 3emnu. Pazsutue npezacrasnenuit o 6uochepe B tpynax B.M. Bepuanckoro. I1P6 2
rjao00aabHast Ob6nacTtu Ouocdepsl 1 ee KOMIOHEHTHI. JKuBoe BelecTBO Onocdepsl U ero GyHKIUH. I1P6 3
IKOJIOTHYecKast 3aKOHOMEPHOCTH cyliecTBoBaHus 6nocheprl. OcobeHHOCTH 6UOoCchepsl Kak r100aTbHON SKOCUCTEMBI. [1PG 4
cucrema JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BeImecTB 1 OMOre0XUMUYECKUE IIUKIIBI. I1P6 5
I'moGasibHBIE HKOJIOTHYECKUE MTPOOIIEMbI COBPEMEHHOCTH I1P6 6

buocdepa — xxuBas 06010uka 3emiin. OcobeHHOCTH OHOC]Eph! Kak III00aTbHOI YKOCUCTEMBI. I1P6 7

I1P6 8
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I1P6 9

OK 01

OK 02

OK 07

Tema 4.4. Coaep:xaHue yueOHOro MaTepuasa I1P6 1
Bausinue AHTpOTIOTeHHBIEC BO3ICUCTBHS Ha Ouocdepy. 3arps3HeHs KaK BUJI aHTPOIIOTEHHOTO BO3/ICHCTBHA. I1P6 2
AHTPONOreHHBIX AHTpONOTreHHbIC BO3ICHCTBHS Ha aTMocdepy. Bo3aelicTBus Ha ruapocdepy. BozneiictBust Ha mutochepy. I1P6 3
(paxkTopoB Ha AHTpPONIOTeHHBIEC BO3/ICHCTBHS Ha OMOTHYECKHE COO0IIeCTBA. YTIIYOJICHHO U3y4alOTCsl OTXO/IbI, CBSI3aHHbIC I1P6 4
ouocgepy C onpeAeNeHHOH npodeccueil/crenaaIbHOCTHIO. I1P6 5
[IpakTnueckoe 3anarue «OTx0/bl MpousBoacTBay. [IpakTuueckoe 3anarue «OTxo01bl Ipou3BoaAcTBa». Ha I1P6 6

OCHOBE (heZiepalIbHOTO KIIaCCU(PUKAMOHHOTO KAaTaIoTa OTXO00B ONPENENATh KJIacC OMAaCHOCTH OTXO/IOB; I1P6 7

arperaTHoe COCTOSIHAE U PU3NICCKYIO POpMY OTXO0/I0B, 00pa3yOIMUXCs Ha pabodeM MecTe / Ha dTamax I1P6 8

MIPOM3BO/ICTBA, CBSI3aHHBIC C ONPEICTICHHON MTpodeccueit/creualbHOCThIO I1P6 9

AHTpoOTIOTeHHBIE BO3IeHCTBHS HA Onocdepy. 3arps3HeHns KaKk BUJ aHTPOIIOTCHHOTO BO3JICHCTBUSI. OK 01

IIpakTHYeCKHe 3aHATHS: OK 02

«OmnpeneneHue Kjacca oacHOCTH OTXO0/10B, 00pa3yIoLIXCcsl Ha paboyeM MecTe» OK 04

OK 07

1K 4.4

Tema 4.5. Coaep:xanue yueOHOro MaTepuaa I1P6 5
Bumsinue 3110poBbe U ero cocTaBistomue. GakTopsl, MOJTOKUTENBHO U OTPULIATENFHO BIMSAIONINE HA OPraHU3M I1P6 7
COLMAJILHO- yesoBeka. [Ipo0iemMa TeXHOTeHHBIX BO3/IEHCTBHI Ha 3/10pOBbE YelloBeKa (3JIEKTPOMarHUTHbIE MO, I1P6 9
IKOJIOTHYEeCKHX OBbITOBast XUMHUS, N30BITOUHBIE IIYMBbI, paJualys U T.I1.). AJanTaius opraHu3Ma 4yeioBeka K (hakropam OK 02
(akTOpOB HA okpy>katoreit cpeabl. [IpuHuune! popmupoBaHus 370poBbecOeperatoliero noseaeHus. Guznyeckas OK 04
310pOBbe aKTUBHOCTH U 3/10pOBbe. broxuMuyeckue acreKThl paliuoOHaTIbHOTO TUTAHUS. OK 07
YyeJI0BeKa JlaGoparopHasi pabota «YMcTBeHHas paboTocrnocoOHOCTh». OBllaJileHNe METOIaMU OTIpeieNIeHuUs 1K 4.4

MoKasarese yMCTBeHHON paboTOCOCOOHOCTH, OObSICHEHNE TTOTyYEHHBIX Pe3yIbTaTOB U
(dhopmynupoBaHUe BBIBOIOB (ITMCHbMEHHO) C MCIIOJIb30BAaHUEM HAYUHBIX MOHATHH, TEOPUHA U 3aKOHOB. B
Ka4eCTBE TPUITEPOB CHIKAIOLINX pab0TOCIIOCOOHOCTH MCIIOIb30BATh YCIOBHUS OCYIIECTBICHUS
podeCCHOHATTFHOMN IeATENIFHOCTH: IIIyM, TeMIlepaTypa, hu3ndeckast Harpys3Ka H T.JI.

JlaGoparopHas pabota «BnusHue abnotuyeckux (pakTopoB HA YesoBeKa (HU3KKUE U BBICOKHE
TemrepaTypbl)» V3yueHne MexaHn3MOB alaliTallii OPTaHU3Ma YeJIOBEKa K HU3KHM U BHICOKUM
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TeMIIepaTypaMm 1 0ObsICHEHNE TTOTYUYCHHBIX PE3YJIBTATOB U (POPMYIUPOBAHNE BHIBOJOB (MMMCHbMEHHO) C
WCIIOJIb30BAHUEM HAYUYHBIX IMOHSITUH, TEOPUI U 3aKOHOB.

310poBbe U ero cocrapistromue. [IpuHnuns! GopMupoBaHUs 310POBbECOEPETAIONIETO TOBEICHHUS.

JlabGoparopHble 3aHATHSA:

JIaGoparophas pabota «BnusHue abnotndeckux (pakTopoB Ha My3BbIKAaHTaY.

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ codepiKkaHue (couepmaﬂne NMPUKRJIAAHOTO MO)Iy.J'Iﬂ)

Paspnen 5. buoJiorus B :KU3HH I1P6 1
Tema 5.1. Coaepixanue yueOHOro MaTepuaJa I1P6 2
buorexnoyiorun B | buoTtexHoJIOrus Kak Hayka v Mpou3BoAcTBO. OCHOBHBIE HAllpaBJIEHUs] COBPEMEHHON OMOTEXHOJIOTHH. I1P6 3
JKU3HU KAXKI0I0 Mertoabl OnorexHosoruu. O6beKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTUYECKUX U TE€HETHUECKUX I1P6 4
sKcnepuMeHToB. [IpaBuiia noucka u aHanu3a OMO3KOIOTHYECKON HH(OPMAIK U3 Pa3IMYHBIX HICTOUHUKOB I1P6 5
(HayuyHas 1 yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBOi MH(popMarun, cetb VIHTepHET u 1pyrue) I1P6 6
Kelicpl Ha aHaIM3 HHGOPMALIUU O HAYYHBIX JOCTHKEHUAX B 00JACTH F€HETUYECKUX TEXHOJIOT A, I1P6 8
KJICTOYHOM MHXKEHEpUH, MUIIEBBIX OMOTEXHOJOIMH. 3aIuTa Keiica: npecTaBiIeHne pe3ysibTaTOB PEeLIeHUs I1P6 9
KeicoB (BBICTYILJICHUE C MPE3CHTAINECH ) OK 01
brotexHonorus Kak Hayka U mponu3BoACcTBO. OCHOBHBIE HAPABJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH. OK 02
IIpakTHYeckne 3aHATHSA: OK 04
1. TIpow3BOJCTBO AETCKOTO MUTAHHS C UCIIOJIb30BAHHEM COBPEMEHHBIX OMOTEXHOJIOTHH. 11K 4.4

2. Hayunble 1ocTHXeHUS B 00J1aCTH MUILEBBIX OMOTEXHOJIOTUH.

3. Hayunble oCTHXEHHS B KJICTOUHOW WH)KEHEPHUH.

Tema 5.2 Coaep:xanue yueOHOro MaTepuasa I1P6 1
buotexHo1I0rHM M | PaspuTre GHOTEXHONOTHI C IPUMEHEHUEM TEXHUYECKUX CHCTEM (OHOMHKEHEPHS, GMOMH(OPMATHKA, I1P6 2
TCXHHYECKHE OMOHUKA) ¥ UX IPUMEHEHUE B )KU3HU YEJIOBEKAa, TOMCK U aHAIN3 UHPOPMAIUH U3 Pa3INYHbIX HCTOYHUKOB I1P6 3
CHCTEMBI (Hay4Has u yueOHO-HAay4HAas IMTEPATYPa, CPEACTBA MaCCOBOM MH(pOpPMANUH, CETh IHTEPHET M ApYTHE) PG 4
Keiicbl Ha aHanu3 HHPOPMAIMK O Pa3BUTHH OMOTEXHOJIOTHI C MPUMEHEHUEM TEXHUYECKUX CUCTEM (T10 I1P6 5
rpynnam). 3amuTa keiica: [Ipeacrapnenue pe3ynbTaToB pelIeHUs] KeHCOB (BBICTYIUIEHHE C IPe3eHTalnei) I1P6 6
IIpakTHYeckune 3aHATHSA: I1P6 8
1. Poccust 370poBast: GHOTEXHOIOTHH ¥ SKOJIOTHSL. ITP6 9
2. VIHHOBalMOHHBIE OMOTEXHOJIOTHHU AJIS 3J0POBOTO MUTAHUS IOHBIX MY3bIKAHTOB. OK 01
OK 02
3ammra kefica: [IpeacraBienue pe3yabTaToOB PEIICHHs KeHCOB (BBICTYIUICHUE C TIPE3EHTAIEH ) OK 04
[IK 4.4
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CamocrosiTesqibHasi padora:

[ToaroroBka K MPOMEKYTOUHON aTTECTALIMU

IIpomexyTounas 2
aTTecTanus mo 3ayer

AUCIUTI/IHHE

Bcero: 72
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3. YcaoBus peaiuzanuy NporpaMMbl 061e06pa3oBaTe/IbHON THCIHILITHHbBI
3.1. Jlns peaju3anuu NpOrpaMMsl U CHHUILIMHBI JOJKHBI OBITH MPETYCMOTPEHBI CJIeTyIoIHe
crenraabHble MOMELeHHs:

Kabuner «buonorum», OCHAIIEHHBIM 0O0OpPYAOBaHHMEM: MeOENb, TOCKa, MEJ, HarjsJaHbIe
nocoOust (KOMIUICKTBI y4eOHBIX TaOJIMI, TUTAKATOB), TEXHUYECKUMHU CpPEJICTBAMH OOYYCHUSI:
KOMITBIOTEP C YCTPOHCTBAMHU BOCTIPOM3BEICHHS 3BYKa, IPUHTEP, MYJIbTHMEINA-TIPOCKTOP C SKPAHOM,
yKa3Ka-Tpe3eHTep Il Mpe3eHTaIuil.

JlaGoparopusi, ocHamieHHas OOOpyJOBaHHWEM JUIsI TPOBEACHUS 3aHATHNA: MHKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, JiabopaTopHas nocyna (IpoOHpKH, MOACTABKU ISl IPOOHPOK, MUHIETHI,
NECOK, CTYNKH C TECTUKAaMH, NpPEIMETHbIE M MOKPOBHBIE CTEKJIA, CTEKJISHHBIC MAJIO0YKH,
npenapoBalibHBIE UTJIbI, (PUIbTpOBaTbHAS Oymara (candeTKu), CTaKaHbl) TUIIEPTOHUYECKUH PacTBOP
xjopujga Hatpus, 3%-HbI pacTBOp IEpPOKCHIA BOJOPOAA, PACTBOpP Hojga B HOJMCTOM Kalluu,
TJIMIEPHH, KITYOHU KapToders, JIUCT 3JI0ACH KaHaICKOU, M0 psOUHBI OOBIKHOBEHHOU (PSOMHBI HITH
TOMara), JIyK pernyarblii, pa3BeIeHHbIE B BOJE IPOAKH);

3.2. UndopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl

Jlnst peanu3anuy mporpamMmbl OMOIHOTEUHbIH (OHT 00pa3oBaTENbHON OpraHU3alMU JI0JDKCH
UMETh T[eYaTHbIE W/WIKW DIEKTPOHHbIE oOOpa3oBaTelbHble W HHPOPMAIMOHHBIE PECYPCHI,
pPEKOMEHJOBaHHBIE JIi WCIOJB30BAHUS B 00pa3oBATENbHOM INpOIECcCe, HE CTapiie ISTH JIET C
MOMEHTa U3JIaHusl.

PexomeHayemble medyaTHbIE M3JaHUS [0 peaTn3aluu 00meo0pa3oBaTeIbHON TUCIIUILTHHEL
MPEJICTABICHBI B METOAMYECKUX PEKOMEHAIUAX 110 OPraHu3alui 00yueHusl.

OcCHOBHbBIE MeYaTHBIE U3TAHUSA
1. buonorus. 10-11 knacc (yrimyOJeHHBIH YPOBEHB): YUSOHUK TSI CPEAHETO 0011ero oopa3zoBanus / B.
H. Apeirun [u ap.]; nox obmeit penakuueit B. H. Speiruna. —2-e u3n. — Mocksa: M3garenscTBo

FOpaiir, 2022.
2. O0yxoB, /1. K. buonorus: KJIeTKu U TKaHU: y4eOHOe MocoOue Uit CPeIHEro nMpohecCHOHATLHOTO
obpazoBanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e¢ m3x., mepepab. u jon. — Mockaa:

NznarensctBo KOpaiit, 2022. — 358 c.

3. buonorus: y4eOHHUK U MPAKTHKYM JUTS CpeaHero nmpodeccuonanbHoro oopasosanus / B. H. Spsirun
[u ap.]; mox penakuueit B. H. Apeiruna. — 2-e uzn.— Mocksa: U3narensctBo FOpaiit, 2022. — 378
C.

DJIeKTPOHHBbIE U3IAHUS

1. buonorus. 10-11 kmacc (yrimyOseHHBIH YPOBEHB): yUeOHUK JUTsl CpeAHEro o0Iero oopazoBanus / B.
H. fApeirun [u ap.]; nox obmeit penakuueit B. H. fpeiruna. —2-e u3n. — Mocksa: M3garenscTBo
IOpaiir, 2022. — 357 c¢. — (Hapomnoe mpocsemenune). — ISBN 978-5-534-15630-0. — Texkcr:
aNeKTPOoHHBIN //O0pa3zoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509241
2. O6yxos, /. K. buomorus: k1eTku U TKaHU: yaeOHOE Mocooue sl cpeaHero npoheccuoHaIbHOTO
obpaszoBanus / J[. K. OGyxos, B. H. KupunenkoBa. — 3-e uzn., nepepad. u gon. — Mockaa:
WznarensctBo FOpaiit, 2022. — 358 ¢. —(IIpodeccronanproe oopazopanne). — ISBN 978-5-534-
07499-4. — Tekct: snexkTpoHHbld // OOpazoBatenbHas miuardopma HOpaiir [caiftr]. — URL:
https://urait.ru/bcode/494034

3. buonorus: ydaeOHUK U IPAKTHUKYM JUIsl CpeAHero npodeccuonanbHoro oopasosanus / B. H. Speirun
[v ap.]; mon penakimeit B. H. fApeiruaa. — 2-e¢ m3a.— Mocksa: U3narensctBo FOpaiit, 2022. — 378
c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT: 31meKTpOHHBIN
//O6pa3oBarenbHas miatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/489661
JlonoJHuTEeIbHbIEe HCTOYHUKH

1. Teitnop . buonmorus: B 3 1. T. 1 / 1. Tetinop, H. I'pun, V. Crayt; nox pen.P. Conepa; nep. 3-to
aHri. uzg. — 1l4-e uzn. —M. : Jlaboparopus 3Hanmi, 2022 — 454 c.

2.I1aBnoBa, E. M. Dkonorus: yueOHUK U MPAKTUKYM IS CPEIHEr0 MPo(hecCHOHATEHOT0 00pa30BaHUs
/ E. 1. I1aBnosa, B. K. HoBukoB. — Mocksa: U3natensctBo FOpaiit, 2022. — 190 c.

3. Epemuenko, O. 3. bwuonorus: ydenue o Oumochepe: ydeOHOE TMOcoOWe UIsI CPETHETO
npodeccuonansHoro odbpazosanus / O. 3. Epemuenko. — 3-e¢ uszf., nepepad. u mpon. — MockBa:
UznatensctBo FOpaiir, 2022. — 236 c.
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4. briunos, JI. H. Dkonorus: yuebHoe nocobue s cpeaHero npodeccruonansuoro oopazoanus / JI.
H. baunos, B. B. [Tonskosa, A. B. Cemenua ; mon obmeit penakiueii JI. H. bimnoBa. — Mocksa:
WznarensctBo FOpaiit, 2022. — 208 c.

5. bproxanp, ®@. ®. [IpombinuieHHas 3konorus: yueOHuk / O.D. bproxans, M.B. I'padkuna, E.E.
Cnob6uskosa. — Mocksa: DOPYM: UHDPA-M, 2022. — 208 c.

6. Hecmenora, H. H. Dkomnorust ueigoBeka: y4eOHHK U TPAKTUKYM JUISl CPETHETO MPOodheCcCHOHATBLHOTO
obpazoBanus / H. H. HecmenoBa. — Mocksa: U3natensctBo FOpaiit, 2022. — 157 c.

7. buonorus s npodeccuii U CnenuaibHOCTeH TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO MPOQHUIICH:
Y4eOHHUK JUTsl CTY/I. yupexaeHui cpen. npod. oopazoanus/ B. M. Koncrantunos, A. I'. Pe3zanos, O.
E. ®aneea; nox pea. B. M. KoncrantunoBa. — M. : 3narensckuii neHTp «Akaaemus», 2019
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4. KoHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHHUS 00111e00pa30BaTe/ILHOI U CIUTITHHbI

KOHTpO/Ib ¥ OLleHKa pe3yIbTaTOB OCBOCHUS 00111e00pa30BaTeIbHON TUCIMITIIMHBI PACKPBIBAIOTCS
yepe3 AMCUUILTUHAPHBIE Pe3yibTaThl, HAIpaBlIeHHbIE Ha (OPMUPOBAHKUE OOIIUX U MPOQPECCHOHATBHBIX
KOMIIETEHIIMI 110 pa3/ieiaM U TeMaM COJIepKaHMsl yueOHOro MaTrepuania.

Oo0mas Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeH U
Pa3nen 1. Knerka — Konrtponbnas padora
CTPYKTYPHO- «MoJIeKyISIpHBINA YPOBEHB
¢GyHKIHOHATbHAS eAMHHLA OpraHu3alK KUBOTOY
KHBOT0
I1P6 9 buonorus kak Hayka. O0mias 3armnoJiHeHre Ta0InIBI C OIMCAHUEM
OK 02 XapaKTEPHUCTHUKA KM3HU MCTOOOB MUKPOCKOIIUPOBAHUA C UX
JIOCTOMHCTBAMH U HEJOCTaTKaAMHU.
3anonHenne Tabaubl «BKiag yaeHbIx
B Pa3BUTHUE OUOJIOTUM»
3anojHeHUe CPaBHUTEIBHOMN TaOIUIIbI
CXOZICTBA U Pa3IMUUi )KUBOTO U HE
YKUBOTO
I1P6 1 CrpykrypHOo-QyHKIIMOHaNbHAs |OneHuBaeMas JUCKYCCHs 110 BOIpOocam
11P6 2 OpraHu3aLys KJIETOK JIEKLIUH
I1P6 3 Pa3zpaboTka MEHTaIbHON KapThI 110
[1P6 4 KJIaCCU(PUKALUU KJIETOK U UX CTPOCHUIO
I1P6 5 Ha MPO- U IYKAPUOTUUYECKUX U 10
IP6 6 apcTBaM B MUHU TPYIIIax
IIPG 8 BrinonHenue u 3amuTa 1adopaTopHbIX
I1P6 9 pabor:
OK 01 «CTpoeHue KJIeTKH (pacTeHus,
OK 02 KUBOTHBIE, TPUOBI) U KJIETOUHbBIE
OK 04 BKJTIOUEHUS (Kpaxmall, KapOTHHOH/IHI,
XJIOPOILTACTHI, XPOMOTLIACTHI )
[IpakTuueckoe 3ansartue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalMeH,
MTO/ITOTOBJIEHHBIX IO MEPEUHIO
MCTOYHHUKOB, PEKOMEH/I0BAHHBIX
IpernojaBaTesieM
I1P6 1 CtpykTypHO-QyHKIIMOHATIbHBIE | DpOHTAIBHBIN OIIpOC
I1P6 2 (hakTopbI HACTIEACTBEHHOCTH Pazpabotka rimoccapus
I1P6 3 Pemrenne 3amau Ha onpeneneHue
I1P6 4 MIOCJIEA0BATEIBHOCTH HYKJIEOTHIOB,
I[1P6 5 aMHUHOKMCJIOT B HOpPME U B ciIy4ac
I1P6G 6 M3MEHEHHUS MT0CIIE0BATEIbHOCTU
I1P6 8 nykaeotuaos JJHK
I1P6 9
OK 01
OK 02
I1P6 9 OOmeH BemecTB u OpoHTaTBHBIN OIIPOC
OK 02 HpeBpalIeHUe SHEPIUH B KIIETKE | 3AIOIHEHHE CPABHUTENBHOM TaOIUIIbI
XapaKTepUCTHK THUIIOB OOMeHa
BELIECTB
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I1P6 5

JKU3HEHHEBIN UK KIETKHU.

OO6cykaeHue o BoIpocam JICKIUH

ITP6 9 Muto3. Meiio3 Pa3paboTKa JIEHTbI BpEMEHH

OK 02 JKA3HEHHOT'O LIUKJIA

OK 04 Tect nHa AKnacc

Pa3nea 2. Ctpoenue u
GyHKUMM OpraHusmMa

ITP6 5 CTpoeHue opranmuzma OuenuBaemasi TUCKyCCHUs

I1P6 9 Pa3paboTka MEeHTaIbHOMN KapThl

OK 02 TKaHEeW, OpPraHoB U CUCTEM OpPraHOB

OK 04 OpraHU3MOB (pacTeHUs, ’KUBOTHBIE,
YeJI0OBEK) C KPaTKOW XapaKTePUCTHKOM
UX QYHKIHHA

I1P6 9 DopMbl pa3MHOKEHHUS OpoHTaTBHBIN OIIPOC

OK 02 OpraHU3MOB 3anonHeHne TabIHIIbI ¢ KPaTKOH
XapaKTePUCTUKON U TpuMepamu Gopm
Pa3MHOKEHHUSI OPTAaHU3MOB
Tect AKnacc

I1P6 5 OmnToreHes3 pacteHu, >kUBOTHBIX |Pa3paboTka JeHTHI BpeMEHU C

I1P6 9 M 4YE€JI0BEKa XapaKTEPUCTUKOM 3TANIOB OHTOT€HE3a

OK 02 OTJI€JIbHOM T'PYNION )KUBOTHBIX U

OK 04 YeJIoBeKa [0 MUKPOTpyIIam
Tect/onpoc
CocraBneHue KU3HEHHBIX [TUKIJIOB
pacTeHuil o otTaenam (MOXOBUIHbIE,
XBONICBUIHBIC, TATIOPOTHUKOBUIHBIC,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

I1P6 5 3akoHOMEpPHOCTHU HacienaoBaHus | PazpaboTka rioccapus

ITP6 9 @DpoHTANIBHBIN 0IIPOC

OK 02 Tect Ha SKnacc

OK 04 Pewenue 3anau Ha onpenenexHue
BEpPOSITHOCTH BO3HUKHOBEHUS
HACJIeICTBEHHBIX TPU3HAKOB IPH
MOHO-, TU-, TIOJTUTHOPUTHOM U
aQHAIM3UPYIOLIEM CKPEIINBAHUU,
COCTaBJICHHE T'€HOTUITUYECKUX CXEM
CKpEIIUBaHUS

I1P6 1 CuenuieHHOEe Hacjae10BaHUe Tect Ha AKnacc

[1P6 2 MIPU3HAKOB Pa3pabotka rioccapus

I1P6 3 Pemenue 3anau Ha onpenenenue

I1P6 4 BEPOATHOCTH BO3HUKHOBEHHUS

I1P6 5 HAaCJEACTBEHHBIX MPU3HAKOB IIPH

ITP6 6 CIICTIJICHHOM HACJICA0BaHUH,

I1PG 8 COCTaBJICHHE T€HOTUITUYECKUX CXEM

I1P6 9 CKpEUIUBaHUS

OK 01

OK 02

I1P6 1 3aKOHOMEPHOCTH U3MeHUYUBOCTH |TecT.

I1P6 2 Pemrenne 3amad Ha onpeeneHue Tuna

I1P6 3 MyTaIuy TPy Tepeiade
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I1P6 4

HAaCJICACTBCHHBIX MPU3HAKOB,

I1P6 5 COCTABJICHHE TEHOTUIIMYECKUX CXEM

[1PG 6 CKpEIIUBaHUS

I1P6 8

I1P6 9

OK 01

OK 02

OK 04

Pa3zgea 3. Teopusi 3BoJIIOIUA

ITP6 5 Hctopust 3BOIIOLIMOHHOTO OpoHTaTBHBIN OIIPOC

I1P6 9 ydeHust. MUKPOIBOIOLMS Pa3paboTka riioccapusi TEpMHUHOB

OK 02 Pa3paboTka JeHThl BpeMEHH Pa3BUTHUS

OK 04 SBOJIIOLIMOHHOTO YUEHHUS

I1P6 5 MaxkposBontonus. OueHuBaemasi AUCKYCCHS:

[1P6 9 BO3HMKHOBEHHUE U PA3BUTHE WCIIOJIb30BaHUE APTYMEHTOB,

OK 02 SKM3HH Ha 3emiie OMOJIOTHYECKOW TEPMUHOJIOTHH H

OK 04 CHMBOJIMKH JIJIs I0KA3aTeIbCTBA
POJICTBA OPTAaHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYII
Pa3paboTka 1eHTBl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS KU3HU Ha
3emie

I1P6 5 IIpoucxoxaeHne yenoBeka — OpOHTAIBHBIN ONPOC

I1P6 9 aAHTPOIIOTEHE3 Pa3paboTka 1eHTBI BpeMEHU

OK 02 MIPOUCXOKICHUS YEIOBEKa

OK 04 Tect AKnacc

Paznen 4. Ixojorus

I1P6 1 Okonoruyeckue HakTopsl U TecT 10 3KOJIOTrHUECKUM (PaKTOpaM U

[1P6 2 cpezsl )KU3HU cpenaM XU3HU OPraHUu3MOB

I1P6 3 3aganus Ha SIKnacc

[1P6 4

I1P6 5

I1P6 6

I1P6 8

I1P6 9

OK 01

OK 02

OK 07

I1P6 1 [Momynsimust, cooO1iecTna, CocraBieHue cxeMm KpyroBopora

ITP6 2 9KOCHUCTEMEI BEIIIECTB, UCIIOIB3Ysl MaTEPHAITBI

I1P6 3 JIEKIIUU

I1P6 4 PelreHne npakTuKO-OpUEHTUPOBAHHBIX

ITP6 5 PaCUETHBIX 33/IaHUH IO IEPEHOCY

I1P6 6 BEILIECTBA U SHEPTHH B IKOCUCTEMAX C

I1P6 8 COCTaBJIeHHE TPOPUIECKHX IIeTIeH U

I1P6 9 UpaMui OMOMAaCChI U YHEPTHH

OK 01
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OK 02

OK 07

I1P6 1 buocdepa - rmobanbpHas OneHnBaemast TUCKYCCHS

[1P6 2 9KOJIOTHYECKas CUCTeMa Tect SKnace

I1P6 3

I1P6 4

I1P6 5

I1P6 6

I1P6 8

I1P6 9

OK 01

OK 02

OK 07

I1P6 1 Brnusinue aHTpOMOreHHbIX Tect SAKnacc

I1P6 2 (bakTopoB Ha 6uochepy [IpakTuueckas pabota “OTX0/abI

I1P6 3 POU3BOJICTBA”

I1P6 4

I1P6 5

I1P6 6

I1P6 7

I1P6 8

I1P6 9

OK 01

OK 02

OK 04

OK 07

I1P6 9 Bimstnue connanbHO- OnenuBaemast TUCKYCCHS

I1P6 5 DKOJIOTHYECKUX (PAKTOPOB Ha Brinonnenue 1abopaTtopHoil paboTs! Ha

1IPG 7 3710pOBBE YEIOBEKA BBIOOD:

OK 02 "VMcTBEeHHas paboTOCocOOHOCTR",

OK 04 "Bnusinue abuoTrueckux pakTopoB Ha

OK 07 YyenoBeKa (HU3KHUE U BHICOKHE
Temneparypsl)”

Pa3gen 5. buoJsorus B ;KH3HHU 3amura Keiica: mpeicTaBlIeHHe

pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUIEHHUE C IPE3CHTaINEN )

I1P6 1 buorexHonoruu B )KU3HU BrinosiHeHue keica Ha aHAIN3

I1P6 2 KaXJ0ro “H(pOpMAIIUK O HAYYHBIX JOCTH)KCHHSIX

I1P6 3 B 00JIaCTH T€HETHYECKHUX TEXHOJIOTUH,

[1P6 4 KJICTOYHOW WHKEHEPUH, TAIIEBBIX

IIP6 5 OMOTEXHOJIOTHIA (IO TPYyIIaMm),

PG 6 MPEACTABICHUE PE3yTbTATOB PEIICHUS

IIP6 8 KENCOB

I1P6 9

OK 01

OK 02

OK 04

[IK 4.4
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I1P6 1
I1P6 2
I1P6 3
I1P6 4
ITP6 5
I1P6 6
I1P6 8
I1P6 9
OK 01
OK 02
OK 04
[IK 4.4

BHOTEXHOIOTHN B TEXHUUECKHE
CHUCTEMBI

BrinosiHeHuE Keiica Ha aHAIN3
nH(pOpMAIIUU O PA3BUTHUS
OMOTEXHOJIOTHI ¢ MPUMEHEHUEM
TEXHUYECKUX CUCTEM (I10 Tpymmam),
IpEeJICTaBICHHUE PE3YIbTATOB PEIICHUS
KelCcoB

1. Poccus 3mopoBasi: OMOTEXHOIOTHH U
9KOJIOTHSI.

2. lHHOBallMOHHBIE OMOTEXHOJIOTHH IS
310pOBOTO MUTAHUS IOHBIX MY3BbIKAHTOB.
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