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1. O0masi XxapakTepuCcTHKA padoyeil mporpaMmMbl 00111€00pa3oBaTEeIbHOM TUCIUTINHBI

«bunoJsiorus»

1.1. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOH mpogeccMoHAIbLHOI 00pa3oBaTelbHOM
NPOrpamMmbl

OOmeobpa3oBarenbHas — JucHMIUIMHA — «buonorusy  sBIsercs  00s3aTelIbHOM  YacThIO
001eo0pa3oBaTeIbHOT0  IHKJIA 00pa3oBaTeNbHOW mporpamMmbl B cooTBerctBUM ¢ PI'OC
cnernuanbHocTH 44.02.01 JlomkoasHOE 0Opa3oBaHUE.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS U CIUIINHbI

1.2.1. llesu 1 3a1a4 JUCUHMILIIMHBI

Heas: ¢opmupoBaHHE Yy CTYIEHTOB MPEJICTABICHUS O CTPYKTYpHO-(YHKIMOHATIHHON
OpraHM3aIliH KUBBIX CHCTEM Pa3HOTO PaHra Kak OCHOBBI IPUHATHUS PEIICHUN B OTHOIIEHUU 00BEKTOB
KUBOU MPUPOABI U B MPOU3BOJACTBEHHBIX CUTYAIUSX.

3agauu:

1) chopmupoBaTh NMOHUMAHUE CTPOEHHUS, MHOTOOOpa3usi U OCOOCHHOCTEM MKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpTaHU3AlMH, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJIOTHYECKUX MPOIIECCOB U SIBIICHUH B
OKpYy)Xarollel cpene, IEJOCTHOW HaydyHOM KapTUHBI MHpA, B3aUMOCBS3M U B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BHTb yMEHHE ONPEICINATh JKUBBIE OOBEKTHI B MPHUPOJE; MPOBOJAUTH HAOIIOACHUS 3a
HKOCHUCTEMaMHU [IJIsl BBISBJICHHS €CTECTBEHHBIX M AQHTPONOTCHHBIX H3MEHEHWH, HHTEPIPETHPOBAThH
pe3yabTaThl HAOIIOCHUH,

3) copMHpOBaTH HABBIKH IPOBEIACHUS MPOCTEUIINX OMOIOTUYECKUX JKCIIEPHUMEHTATBHBIX
HCCIIEIOBaHMM ¢ coOII0IeHNEeM MTpaBul 0€301acHOro oOpalleHus ¢ 00beKTaMu U 000PYA0BaHUEM;

4) pa3BUTh yMEHHUE HCIOIb30BaTh MHPOPMALMIO OMOJIOTMYECKOTO XapaKTepa U3 PazIMuHBIX
HUCTOYHUKOB;

5) chopmMHupoBaTh YMEHHE MTPOrHO3UPOBATH TOCIEACTBUS CBOCH NEATEIHLHOCTH 110 OTHOIICHHIO
K OKpYXKaromiei cpesie, COOCTBEHHOMY 3JI0POBBI0; OOOCHOBBIBATH U COOJIIOIaTh MEPHI MPOPUITAKTUKHI
3a00JICBaHUI;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTH)KEHUI OMOJIOTHYECKOM HAYKH U TE€XHOJIOTHI

B HpaKTquCKOﬁ ACATCIIBHOCTH Y€JIOBCKA, Pa3BUTHUH COBPECMCHHBIX TEXHOJIOTHH 1 anO6I/IOTeXHOJ'IOFI/II7I.



1.2.2. IInanupyemble pe3yJIbTaThl 0CBOCHHS 001e00pa3oBaTebHOM JMcIUIIMHBI B cooTBeTcTBHU ¢ PI'OC CII10 u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne quciuIImHa umeeT npu popmupoBanuu 1 pazsutun OK 01, OK 02, OK 04, OK 07 u TIK 2.2

Koa n
HAUMEHOBaHMHe
(popmupyembIx
KOMIIeTeHIN i

I[Inanupyemble pe3yjbTaThl 0CBOCHHUS THCIUILIUHBI

O6mme!

JMCcHuIIMHAPHbIE?

OK 01. Beibupatp
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOI0 BOCIIUTAHMS:

- TOTOBHOCTh K TpPYAY, OCO3HAHHME LIEHHOCTH MAacCTEepCTBa,
Tpyzaoooue;

- TOTOBHOCTh K aKTHBHOH JIESITCIHbHOCTH TEXHOJOTHYECKOU U
COIMAIbHOM HAINpPAaBIEHHOCTH, CIOCOOHOCTh MHHUIIMHUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKylo
JeSATeTbHOCTb;
- UHTEpec K pa3iIuyHbIM cdepaM npodecCHOoHaTbLHOU

JIEITEILHOCTH,
OBnazseHre yHUBEPCAIbHBIMU Y4eOHBIMH TO3HABaTEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHe IeliCTBUA:

- CaMOCTOATETbHO (OpMyIHpOBaTH H  AKTYaJIM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MIPU3HAK WM OCHOBAHUS JJIs
CpaBHEHHUSI, KITacCU(PUKALUU U 000O0IICHNUS;

- OMpEACINATh IENU IeATCIBHOCTH, 33/JaBaTh MapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIIATH  3aKOHOMEPHOCTH H
paccMaTpUBaEMBIX SIBICHUSIX;

MMPOTHUBOPECUHA B

IIP6 1 chopMUPOBAHHOCTH 3HAHUH O MECTE U POJIU OMOJIOTUU
B CHCTEME HAYYHOTO 3HaHUS; (PYHKIIMOHAIBHOW TPAMOTHOCTH
YeIIOBeKa JJIs PEIICHUS )KIU3HEHHBIX MPOOJIeM;

IIP6 2 chopMUpOBaHHOCTH YMEHHS PACKPBIBATH COJICPIKAHUC
OCHOBOTIOJIATAIOMUX OUOJIOTHYECKUX TEPMHUHOB W TTOHSTHIA:
KW3Hb, KIIETKA, TKaHb, OPraH, OPraHW3M, BUJ, MOIYJSIUS,

IKOCUCTeMa, OuoreHo3, Ouocdepa; merabonmmsm (oOMeH
BEILIECTB u IIPEeBpAICHHUE SHEPTrHUH), rOMeOoCTa3
(camoperynsauus), OnocuHTE3 Oenka, CTPYKTypHast

OpraHu3aIys KUBBIX CUCTEM, JUCKPETHOCTb, CAMOPETYJIALINS,
CaMOBOCTIpOU3BeJIeHNE (PENpPOAYKIMs), HACIEIACTBEHHOCTD,
W3MEHUYMBOCTb, JHEPro3aBUCUMOCTb, pPOCT M pPa3BUTHE,
YpOBHEBAsi OpraHU3alus;

IIP6 3 chopMHUpOBAaHHOCTH YMEHHUS PACKPBIBATH COJEPKAHUE
OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOpPUM U THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTAIlMOHHOM, 3BOJIFOLIMOHHOW,
MPOUCXOXKICHUS )KU3HU U YEIOBEKA;

P64 c(hOpMUPOBAHHOCTh yMEHUs pacKpbIBaTh
OCHOBOIIOJIAraroIIre OMOIOTHYECKHUe 3aKOHBI n
3akoHoMepHOocTH (I'. Menpnens, T. Moprana, H.M. BaBuiiosa,

1 YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeAMeTHble pe3ybTaTbl M3 ®rOC COO (B nocnesHelt pegakumm ot 12.08.2022), bopmupyemsle ob1e06pazosaTenbHON AUCLUNANHOMN

Z,U,VICLI,MI'IHVIHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcsa B cooTBeTcTBMM ¢ PFOC COO (B nocnegHen peaakumm ot 12.08.2022)




- BHOCUTb KOpPPEKTHBBI B
COOTBETCTBUE  PE3YJIBTATOB
MTOCJICACTBHI ACATCIBHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHHUE MPU PEIICHUH KU3HEHHBIX
npo0emM

0) 0a30BBIE HCCIET0BATEIbLCKHE TeHCTBHS:

- BJIQJICTh HaBbIKAaMH Y4€OHO-HCCIIE0BATEIbCKOM U MPOSKTHOM
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelIeHUs Mpooem;

- BBISIBJISITH MPUYMHHO-CJICJICTBEHHBIE CBSI3H u
AKTyaJIM3UPOBATh 3a/1ady, BBIIIBUTATh THUIIOTE3Y €€ PEIICHUS,
HAaXOJWTh  apryMEHTBbl s JOKa3aTelbCTBA  CBOMX
YTBEPXKICHHIA, 33]1aBaTh MApaMETPhl K KPUTESPHUH PEIICHUS;

- aHaJIM3UpPOBaTh MOJYYCHHBIE B XOJE pEIICHUs 3a7auu
pe3yNIbTaThl, KPUTHYECKH OIICHHBATh WX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeThb TIEPCHOCHUTh 3HAHWS B II03HABATCIBHYIO U
MPAKTHYECKYI0 00JIaCTH KUZHEICATEIbHOCTH;

- yMeThb MHTETPUPOBATHh 3HAHUA U3 PAa3HBIX MPEIMETHBIX
oOJacTei;

- BBIJIBUTATh HOBBIE UJIEH, IPEAJIaraTh OPUTUHAIBHBIE TTOIXOIbI
U peIICHMUS;

- CIIOCOOHOCTh WX HCIIONB30BaHUS B TI03HABATEIBLHOH H
COLIMAIBHON MTPAKTHUKE

JCATCIIBHOCTh, OLCHHBATH
OCIIAM, OLICHUBATh PUCKHU

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

ITP6 S npruoOpeTeHne onbITa MPUMEHEHUSI OCHOBHBIX METO/IOB
Hay4YHOTO TO3HAHM S, HCTIOJIb3yEeMbIX B OMOJIOTHH: HAOIIOICHUS
U ONUCaHUS IKUBBIX CHCTEM, I[IPOLIECCOB U SIBJICHUIA;
OpTraHHU3aIMH U MPOBEACHUS OMOIIOTUYECKOTO IKCTICPUMEHTA,
BBIIBIDKEHUSI THUIOTE3, BBISBICHUS 3aBUCUMOCTH MEXIY
WCCIIETyeMbIMU  BEIUYMHAMH, OOBSICHCHHUS TIOJYYCHHBIX
pe3yabTaTOB U (POPMYITUPOBAHUS BBIBOJIOB C UCIIOIH30BAHUEM
Hay4YHBIX IIOHSITUH, TEOPUHN U 3aKOHOB;

IIP6 6 chopmMHpOBaHHOCTH YMEHUS BBIACIATH CYIIECTBEHHBIC
NpU3HAKK BHPYCOB, KJICTOK TPOKAPHOT H  JYKAPHOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHu3MOB, BHUJIOB,
OMOTeOIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BeUIECTB U TMPEBpAlllEHUs HSHEPruu B KIETKE,
(hoToCHHTE3a, TUTACTUYECKOTO0 M JHEPreTUYECKOro OoOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIIOJOTBOPEHHUS, Pa3BUTHUS U
pPa3MHOXKEHUS, WHIUBUAYATbHOTO PpA3BUTHUSI  OpraHHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
oT0Oopa, BUI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpene OOWTaHWs, BIUSHUS KOMIIOHEHTOB OJKOCHCTEM,
AQHTPOTIOTEHHBIX U3MEHEHHI B ’KOCHCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BEILECTB U MpeBpallleHue 3Heprun B Onocdepe;
IIP6 8 chopmupoBaHHOCTH YMEHHs pelIaTh OMOIOTHYECKUE
3aJ1a4¥, COCTaBJISATh TEHOTHITMYECKHE CXEMbI CKpEIIHBAHUS
JUISL pa3HBIX THIIOB HACTENIOBaHUS MPU3HAKOB Y OPTraHU3MOB,
COCTaBJIAITH CXEMBI TIEpEHOCA BEIIECTB M DJHEPrUU B
9KOCUCTeMaXx (IIeTH MUTaHMs, MUIIEBBIC CETH)

IpaHullbl KX

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
Cpe/ICTBa TMOUCKA,
a”ajan3a u
WHTEPIPETAINH

B 00s1acTH HEHHOCTH HAYYHOI'O MTO3HAHUS:

- c(pOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHOH
MPAKTHKH, OCHOBaHHOTO Ha uaore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

IIP6 9 chopmMHpPOBaHHOCTH YMEHUI KPUTHYECKU OLIEHUBAThH
nHGOpMALHIO OHOJIOTMYECKOTO COAEPKAHUS, BKIIOYAIOLIYIO
TICEB/IOHAYYHBIEC 3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CPECTBA
MaccoBoi MH(GOpPMaIUU, HAYYHO-TIONYJSPHBIE MaTepHUallbl);
UHTEPIPETUPOBATh  ATUUECKHUE  ACHEKThl  COBPEMEHHBIX
UCCIICIOBAaHUM B OMOJIOTMH, MeAUIUHe, OUOTEXHOJIOTHUH,




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

- COBEPIUEHCTBOBAHMUE SI3bIKOBOWM M YUTATEIBCKON KYJIbTYpbI
KaK CpEJCTBa B3aUMOJICUCTBUS MEXKIY JIOJbMH U TO3HAHUS
MUpa;

- OCO3HaHHE IIECHHOCTH HAyYHOH JI€ATE€NbHOCTH, TOTOBHOCTH
OCYLIECTBIISATh IIPOECKTHYIO u HCCIIEI0BATENbCKYIO
JeATEeTbHOCTh UHANBUIYAIBHO U B TPYIIIIE;

OBnaneHve yHHUBEpPCAIbHBIMU Y4eOHBIMH I103HABAaTEIbHBIMU
JICUCTBUSIMU:

B) padora ¢ undgopmanmeii:

- BJIAJICTh HABBIKAMH TIOJTYYCHUS MHPOPMAITUU U3 UCTOUYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISITh IOMCK, aHAJIN3,
CUCTEMATH3AIMIO U MHTEPIPETANI0 HHOOPMAIIUY Pa3THIHbIX
BUJIOB U (hOpM IpeICcTaBICHUS;

- CO3/1aBaTh TEKCThl B pa3IMUHBIX (opMaTax C Y4YETOM
Ha3HAa4YeHHUs] MHQPOpPMAIMK M ILENEBON ayAUTOPHH, BBHIOHpas
ONTHUMATEHYIO0 (POPMY TIPEIICTABICHHS U BU3yaTH3aIUH;

- OIIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh HHPOpPMAINH, €
COOTBETCTBUE MIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;

- WCIIOJIH30BaTh CpelncTBa MH(pOPMAITMOHHBIX "
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B PELICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX  3aJad ¢
coOroIeHIEM TpeboBaHuU 3PrOHOMUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PECypCcOCOEpeKeHUs], TPABOBBIX H
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MacHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aAIUTHI HHPOPMAIIHH,
nH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH

TOTOBHOCTbH K CaMOpPa3BUTHUIO, CaMOCTOATCIBPHOCTU n
CaMOOIIPECACICHUTO,
-OBJIaICHHUEC HaBBIKaMU y‘IG6H0-HCCJ’IC}IOB3TGJ'IBCKOI>i,

HpOCKTHOﬁ U COLMAaJIbHOM ACATCIIBHOCTH,

paccmarpuBaTh  TJIOOATbHBIE  SKOJIOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (OPMHPOBATH [0 OTHOLICHUIO K HHUM
COOCTBEHHYIO MO3HUIIUIO;

cOPMHPOBAHHOCTh ~ yMEHUI  co3JaBaTh  COOCTBEHHBIC

IMMCBbMCHHBIC U YCTHEBIC COO6H.[€HI/IH Ha OCHOBE OMOJIOTHYECKON
I/IH(bOpMaI_[I/II/I nus3 HCCKOJIbKMX  HMCTOYHHUKOB, rpaMOTHO
HCITOJIB30BaTh MOHATUHHBIN arrrapar OuoJ0orun

OK 04. O¢ddexTuBHO
B3aMMO/ICVICTBOBATh
u paboTtarth B

OsJaaagenue
JeliCTBHSIMU:
0) COBMeCTHAs J1eSITeJIbHOCTD:

YHuBEpCaJdbHBIMU KOMMYHUKATUBHBIMHA

ITP6 S npuoOpeTeHue orpITa MPUMEHEHUS! OCHOBHBIX METOJIOB
Hay4YHOT'0 IIO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHH: HAOIIOICHUS




KOJIJIEKTHBE U | - IIOHUMaTh W HUCMOJb30BaTh NPEUMYIIECTBA KOMAaHIAHOM M | U OINHUCAHMUA HKMBBIX CHCTEM, IIPOLIECCOB U SIBICHUIL;
KOMaH/1e WH/IUBUIYaIbHON PabOTHI; OpraHu3allK U MPOBEACHUS OMOJIIOTUYECKOTO SKCIIEPUMEHTA,

- IIPUHUMATh e COBMECTHOM  JEATENbHOCTH, | BBIABMIKEHHMS] THUIIOTE3, BBIABICHHUS 3aBHUCUMOCTH MEXAY

OpPraHU30BBIBaTh U KOOPJMHHMPOBATH JICHCTBHS 1O €€ | UCCIACIyeMbIMH BEJIMYMHAMH, OOBSCHEHUS MOJYYEHHBIX

JOCTH)KEHUIO: COCTABJIATH IUIAH JEMCTBUH, pacpeesiTh POJIM | PE3yIbTaTOB U (POPMYIMPOBAHUS BBIBOJOB C MCIIOJIb30BAaHUEM

C yYeToM MHEHHMH YYaCTHUKOB OOCYKHAaTh pE3yJIbTaThl | HAYYHBIX MOHSATHHA, TEOPUN U 3aKOHOB

COBMECTHOH paboTBhI;

- KOOpPIMHHPOBATh M BBIIOJHATH pabOTy B  YCIOBHSX

peabHOro, BUPTYaJIbHOTO u KOMOUHUPOBaHHOTO

B3aUMOJCHCTBUS;

- OCYUIECTBISATh MO3UTUBHOE CTPAaTErMYecKoe IMOBEACHUE B

pa3IMYHBIX ~ CHUTYyalMsAX, MPOSBIATH  TBOPYECTBO U

BOOOpakeHue, ObITh MHULIUATUBHBIM

Osaagenue YHUBepPCAJbLHBIMH peryJsiTHBHbIMH

JeHCTBUSIMU:

I') NPpUHATHE ceOsl U APYTrUX JIIO/ei:

- IpUHUMATh MOTHMBBI W apryMeHTBl JPYTUX JOJed mnpu

aHaJIu3e pe3yJabTaToB JIeATEIIbHOCTH;

- IPU3HABATh CBOE TPABO M MPABO JIPYTUX JIIOJICH Ha OMINOKY;

- pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3UIUH APYroro

YeJoBeKa
OK 07. B o0J1acTH 3K0/10rM4eCcKOr0 BOCIIUTAHUS:
CopeiicTBoBaTh - c(OPMHPOBAHHOCTD SKONOTHUECKON KynbTypsl, nonuMarue | PO 7 ch)OPMUPOBAHHOCTL YMEHHS PUMEHATH TOTY4CHHBIC
COXPaHEHHUIO BIIMSTHHSI COIMATBHO-OKOHOMHYECKHX TIPOIIECCOB HA COCTOsIHME | 3HAHMSA Ul OOBSACHEHHMs OHMOJIOrMYECKHX —IPOLECCOB U
OKpYXKaroIen NPUPOIHOA M COLHMANBHON Cpebl, OCO3HAHHE TI0GanpHOro | ABICHMH, JUIA  NPUHATHSA —TPAKTHYECKHAX — PEIICHMH B
cpensl, XapakTepa SKONOTHIECKUX IPOGIeM; TOBCETHEBHOW JKM3HU C TIEJIBI0 OOECTICYeHHS O0€30MacHOCTH
pecypcocbepexent | - MIAHMPOBAHUE U OCYIIECTBICHHE JCHCTBHIl B OKpyXkaromeil | CBOETO  37I0pOBBA M 37I0pOBbA  OKPYXKAIOMIMX  IIOJEH,
10, IPUMEHSATH cpele HA OCHOBE 3HAHHMS ILENCH YCTOWYMBOTO pasBuTHs | COOMIOJCHHS 30POBOIO 0§Pa33 KU3HH, HOPM TPaMOTHOTO
3HaHuS 06 YeNI0BEUECTBA; MOBEJICHUSI B OKPY)KAIOLIEH NPUPOTHOU Cpeze; MOHUMaHHUe
M3MCHECHWH KIMMATa, | aKTHBHOE  HENPHATHE  NCHCTBHI, NPHHOCAIMX  Bpex | HEOOXOIMMOCTH HCHOIB30BAHUS JTOCTHXKCHUH COBPEMEHHOM
[IPUHLIHIIBL OKPYKAIOLLEH Cpefie; Ouonornu W OMOTEXHOJOTMH  JUJIsI  PalMOHAIBHOTO
OepexIIBOro - YMEHHE TIPOTHO3UPOBATh HEOIArOMpHUsATHBIE dKoorndyeckue | IPUPOAOIIOIL30BAHNSA
IIPOM3BOJICTBA, MOCJEICTBHS MPEANPUHUMACMBIX JEHCTBUNA, NMPEAOTBpaIIATh

a3 dexTuBHO

UX;




JIECTBOBATH B - pacuIMpeHHe OIbITa JEATEIbHOCTH  SKOJOTMYECKOU

Ype3BbIYAHBIX HaIPaBJIEHHOCTH;

CUTYyaIUsAX - OBIAJCHME  HaBBIKAMH  Y4eOHO-HMCCIIEI0BATEIbCKOM,

IIPOEKTHOM ¥ COLMAIBLHOMN IESATEIIBHOCTH

I1IK 2.2 Co3naBath B o0J1acTH 3K0JI0rM4€CcKOro BOCIIUTAHUSA I1P61. chopmMupoBaHHOCTh TPEACTABICHHH: O XUMHUYECKOH
Pa3BUBAIOLIYIO - c(OpMHUPOBAHHOCTH HKOJOTHYECKON KYIbTYpbI, IOHUMAHUE | COCTABIISIONICH €CTeCTBEHHOHAYYHON KAapTHHBI MHpa, POJIU
IIPEIMETHO- BIUSHUS  COLMAIBbHO-DKOHOMHUYECKHMX  IPOIECCOB  HA | XUMUU B TO3HAHWM SBJICHUN NOPUPOJBI, B (HOPMUPOBAHHUU
IPOCTPAHCTBEHHYIO | COCTOSIHME NPUPOAHOM M COLMAIBHOW Cpelbl, OCO3HAHWE | MBIIUICHHUS W KYJIbTYphl JHYHOCTH, €€ (DYHKIMOHAIBHOU
cpeny aJis J100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM; IPaMOTHOCTH, HEOOXOAMMOMN MJi pEIIeHUs MPaKTHYECKUX
OpraHu3aluu - IUJTAHUPOBAHUE U OCYILIECTBICHUE IEUCTBUN B OKPYKAIOUIEH | 3a7a4 M 3KOJOTMYECKHM 0OOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY

Pa3IMYHBIX BUJIOB
JIeATCIIEHOCTH U
oO01eHus nereit
paHHEro U
JIOIIKOJIBLHOTO
BO3pacTa Ha
roCyJapCTBEHHOM
SI3BIKE
(rocyaapcTBEHHOM
s1361Ke Poccuiickoi
®denepanuy,
rOCyJapCTBEHHOM
S3BIKE PECIYOINKHU B
coctaBe Poccuiickoii
®depnepaiun), B TOM
YHCIIe IeTEH C
OTpaHUYEHHBIMU
BO3MOKHOCTSMU
310POBBS, B
COOTBETCTBUH CO
cneunukoit
o0OpazoBatenbHON
POTPaMMBI.

Cpelle Ha OCHOBE 3HaHUA IleJied YCTOWYMBOTO Pa3BUTHUS
YeJIOBCUCCTBA;
aKTHBHOEC  HETIPUATHE
OKpYKaroIleH cpese;

- YMEHHE MPOTHO3UPOBATHh HEOJATONMPHUATHBIC YKOJIOTHYCCKUE
MOCJICJICTBHS TIPEANPUHUMAEMBIX JCHCTBUN, MPEAOTBPAIATh
HX;

- pacumpeHue
HaIpaBJIECHHOCTH;
- OBJIaJIEHNE HABBIKAMH Y4eOHO-UCCIIE0BATEIbCKOMH,
MIPOEKTHOM M COLMATIbHOM IESITENIbHOCTH;

B yacTu TpyA0BOI0 BOCIUTAHMS:

- TOTOBHOCTh K TpyAY, OCO3HAaHHME LIEHHOCTH MAacCTepCTBa,
TpyZAoJo0ue;

- TOTOBHOCTh K aKTUBHOU ACATCILHOCTH TEXHOJIOTHYECKOU H
COIMATbHOM HAIMpPaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATH,

NEUCTBUM, TPUHOCAIIUX  Bpe.

OIIbITa JACATCIIBHOCTH JKOJIOTUYCCKOM

IUIAHUPOBaTh W CAMOCTOSITENIbHO  BBINOJIHATH — TaKyIo
NeSITEIIbHOCTD;
- HMHTEpeC K pa3NU4HbIM cdepam HpodeccrnoHaTbHON

JCATCIIBHOCTH

3JI0pOBBIO U IPUPOAHOIL cpene;

ITP610. chopMupoBaHHOCTH YMEHUM COOIIOAATH MpaBUiIa
9KOJIOTUYECKU LIE€1ecO00pa3HOro TMOBEACHUS B OBITY U
TPYAOBOM AEATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 310POBbSI
U OKpyKarolield NpUPOJHOM CpeIbl; YYUTHIBATh ONACHOCTh
BO3IIGI710TBPI$I Ha XUBBIC OpraHMU3Mbl OIIPCACIICHHBIX BCUICCTB,
NOHMMAasl CMBICI IIOKa3areias MpeNeIbHOM JONMyCTHUMOMN
KOHIIEHTpaluu




2. CTpyKTypa U coaepkaHue 001eo0pa3oBaTeJbHON JTUCHUNINHBI «bHoorns»

2.1. O0beM JUCHUILIMHBI U BU/bI y4eOHOH padoThI

Buna yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3zoBaTeIbHOM NMPOrpaMMbl IM CIIUTIIMHbI 72
B T.Y.
OcHoOBHOE coepKaHue 68
BT. U..
TeopeTudeckoe 00ydeHue 40
B T.4. IPO(heCCHOHATTLHO-OPUEHTUPOBAHHOE COICPKAHHE 2
MPAKTUYCCKHUE 3aHATUS 20
B T.4. IPO(hEeCCUOHATLHO-OPUEHTUPOBAHHOE COICPKAHHE 8
nabopaToOpHEIC 3aHATHS 4
B T.4. IPO()ECCUOHATTLHO-OPUEHTUPOBAHHOE COJICPKAHHE 2
KourpoabsHnas padora 2
IIpome:kyTouHas arTecTanms (3a4er) 2
CamocrosiTesibHast padoTa 4
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2.2. TeMaTH4YeCKMil IJIAH U COAEPKaHME TUCHMILUIUHBI «buosorus

HaunmenoBanue

Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPogecCHOHAIBbHO-0PHEHTHPOBAHHOE), O6bem | Dopmupyemble
pa3/iesioB U TeM JIa00paTOpPHBIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIATHON MOAYJ/Ib (IIPH HAJIMYUH) 4YacoB | KOMIleTEHUMH
1 2 3 4

Pa3nea 1. Knerka — cTpyKTYpHO-(p)YHKIHMOHAJILHAS €IMHHUIIA }KUBOT'0 18
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJa 2 I1P6 9
Buosorus kak CoBpeMeHHbIE 0Tpaciii OMOJIOTHYeCKUX 3HaHUH. CBsA3b OMOJIOTUH C APYTMMU HayKaMH: OMOXUMHUS, OK 2
Hayka. O0mas ouodusuka, OnoHuka, renoreorpadus u ap. Posb 1 Mecto 6nosoruu B popMUPOBAaHUU COBPEMEHHOM
XapaKTEePUCTHKA | HAyYHOM KapTHHBI MUpa. Y POBHM OpraHU3aluK KUBoW Matepuu. OO11as XxapaKTepuCcTHKa XKU3HHU, CBOMCTBA
JKU3HU KHBBIX CUCTEM. XMMUYECKHH COCTaB KJIETOK

Poie 1 MecTo Guosnornu B popMHUpOBaHUH COBPEMEHHOIN Hay4YHON KapTUHBI MUpa. Y POBHU OpraHU3aInN

XKHUBOU MaTepuu. XMMUYECKHH COCTaB KJIETOK. 2
Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia 6 I1P6 1
CTpykTypHO- Knerounas teopus (T. [lIBann, M. neiinen, P. Bupxos). OcHOBHBIE MOJOKEHUS COBPEMEHHOU I1P6 2
(yHKIMOHAILHAS | KJIETOYHOU Teopuu. TUIBI KIETOUHONW OpraHu3aliK: IPOKAPHUOTHUECKUHN U DYKapUOTHUYECKHIA. I1P6 3
OopraHu3anus OAHOKJIETOUHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHHE IPOKapUOTHYECKOH KIeTKU. CTpoeHue I1P6 4
KJIETOK 9YKapHOTHYECKOM kieTku. Heknerounsle popmbl )kHU3HU (BUPYCHI, 6akTeprodaru) I1P6 5

[TproGpereHue onpITa IPUMEHEHNSI TEXHUKH MUKPOCKOITMPOBAHUS IIPU BHITIOJHEHUH JTAOOPATOPHBIX I1P6 6

pabort. JJaboparopHas padota «CTpoeHue KJIeTKU (pacTeHusl, ’)KUBOTHBIE, TPUOBI) U KJIETOYHbIE BKIIIOYESHHUS I1P6 8

(kxpaxMmai, KapOTUHOHIbI, XJIOPOILIACTbI, XPOMOILIACTHI)» I1PG 9

ITonroroBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE PA3IMUUN MEXKITY OK - 1

M3y4yaeMbIMU 00beKTaMU, (HOPMYITUPOBAHHUE BHIBOIOB. OK -2

BupycHslie u 6akTepuanbhble 3a001eBanus. OOIIKe NPUHIMITBI UCIIOIB30BAHUS JIEKAPCTBEHHBIX OK -4

BeriecTB. OcoOEHHOCTH NMPUMEHEHHs] aHTUOMOTUKOB. [IpesicTaBnenne yCTHRIX COOOIIEHUH ¢ pe3eHTalueH,

[IOATOTOBJIEHHBIX 10 NMEPEYHIO HCTOYHNUKOB, PEKOMEHJOBAHHBIX IIPENOJaBaTEIIEM

OCHOBHBIE NMOJIOKEHUS COBPEMEHHON KJIETOUHOU Teopun. CTpoeHue 3yKapuOTUIECKOU KIIETKH.

Hexnerounsie GopMbl )KU3HU. 2

JlabGoparopHble 3aHATHSA:

JlabGopaTtopHas pabota «CTpoeHUE KIECTKI 2

IIpakTuyeckue 3aHATHS: 2
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BupycHbie n 6akTepuanbHbie 3a00ICBaHUS.

Tema 1.3. Coaep:xaHue yueOHOro MaTepuasia 4 I1P6 1

CTpyKTypHO- XpomocomHas Teopusi T. Moprana. CtpoeHre XxpoMocoM. XpOMOCOMHBINA HaOOP KIIETOK, I1P6 2

(yHKIHMOHAJIbHBIE | TOMOJIOTHYHBIC H HETOMOJIOTHYHBIC XPOMOCOMBI, TaIlJIOUTHBIA U JUILIOWIHBIH Habop. HykienHoBBIC I1P6 3

dakTopsI kucnotel: JIHK, PHK nHaxoxxnenue B kieTke, uX cTpoeHue U GyHKIUH. MaTpuyHble TPOLECCHl B KIIETKE: [1P6 4

HACJIeACTBEHHOCT | perutukanusi, OnoCHHTE3 Oenka, pernapanusi. | eHeTHYEeCKHii KO/ U ero CBONCTBA. I1P6 5

" Pemienue 3a1au Ha onpeeneHUe NOCAE0BaTEIbHOCTA HYKICOTHI0B, AMUHOKHUCIIOT B HOPME U B [1P6 6
Cllydae U3MEHEHUS MOCIIEI0BATENILHOCTH HyKIIeoTn10B JJHK. I1P6 8
XpomocoMmHas teopus T. Moprana. HykiienHoBbIe KHCIIOTBI. [ €HETMYECKUI KO M €70 CBOMCTBA. I1P6 9
IpakTHYeCKHE 3aHSITHS: OK-1
Pemenue 3a1a4 Ha onpesesieHre Mocae10BaTeIbHOCTH HYKJICOTHIOB. OK-2

Tema 1.4. Coaep:xanue yueOHOro MaTepuaJia 2 I1P6 9

OO0OMeH BewecTB U [TonsiTre MeTaboIM3M. ACCUMUIISIIUS U TUCCUMUIISLINS — JIBE CTOPOHBI MeTabonu3ma. Tumnel ooOMeHa OK-2

npeBpaiieHue BEILIECTB: aBTOTPOGHBIN U reTepoTpodHbIN, a3poOHbBIN U aHadpoOHbIi. [itacTuueckuii ooMeH. POTOCHHTE3.

JHEPIruM B KJeTKe | XeMOCHHTE3
[Tonsitue merabonu3m. Tumsl oomeHa BemecTB. otocuuTe3. XeMOCHHTE3

Tema 1.5. Coaep:xanue yueOHOro MaTepuasa 2 I1P6 5

Ku3HeHHbINH Knerounslii ukJI, €ro nepuoibl. MUTO3, €ro CTauu U MpOUCXOASIIME MPOIECChl. buonorndeckoe I1P6 9

HUKJI KJIeTKH. 3HaueHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornueckuii OK -2

Muro3. Meiio3 CMBICII MeHO03a. OK -4
Knerounsnii ukit. Muto3s, Menos.

KoutpoabsHnasn MonekynsapHbIi ypOBEHb OpraHU3aluu KUBOTO 2

padora

Pa3nesa 2. Ctpoenue u GyHKIMH OPraHu3Ma 18

Tema 2.1. Conep:kanue y4eOHOIro MaTepuasa 2 I1P6 5

Crpoenue MHOroKIeToYHbIe OpraHn3Mel. B3anMOCBSI3b OPraHOB M CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHU3ME. I1P6 9

OpraHusma I'omeocTas opranusMa u ero nojepKaHue B MPOLECCE KUZHEACATENBHOCTH. OK-2
MHorokeTouHbIe OpraHnn3Mel. ['oMeocTas opranu3Ma u ero mojjiepKaHue B MPOIIECCe KU3HEACSITEIIbHOCTH OK -4

Tema 2.2. Coaep:xaHue yueOHOro MaTepuasa 2 I1P6 9
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DopMbI OK -2
Pa3MHOKEeHUsI ®opMbl pa3MHOKEHUsI Opranu3MoB. becronoe u nonoBoe pazMHokeHHe. Bupl 6ecrnonoro pasMHOKEHUSI.
OpPraHu3MoB [TonoBoe pazmHokeHue. ['ameToreHes y suBOTHbIX. CriepmaToreHe3 u ooreHes. CTpoeHre MoJ0BBIX
kJ1eToK. OII0/10TBOPEHHE
®opMbl pa3MHOKEHUSI Opranu3MoB. becronoe 1 1monoBoe pa3MHOXKEHHUE.
Tema 2.3. Coaeprxanue yueOHOIo MaTepuaJa I1P6 5
OnTorenes WupuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUoreHes u ero cragun. [loctamOproHanbHbINA IEPUO. I1P6 9
pacTeHnmi, Craguy mocTaMOpHOHATBHOTO Pa3BUTHS y KUBOTHBIX U YelloBeKa. [IpsMoe i HempsMoe pa3BUTHE. OK-2
JKHBOTHBIX H buonoruueckoe crapenue u cMepTb. OHTOreHE3 PaCTEHUM. OK-4
YeJl0BeKa NunuBuayanbHOE pa3BUTHE OPTaHU3MOB.
Tema 2.4. Coaep:xanue yueOHOro MaTepuasia I1P6 5
3aKOHOMEPHOCTH OcHOBHBIE TOHATHSA T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl ['. Mennens I1P6 9
HacJ1eI0BaHUs (MoHOTHOpUIHOE ¥ OTUTHOPHUIHOE CKpeluBaHue). BzanmoeiicTBrie reHoB. OK-2
Pemmenue 3aa4 Ha onpesienieHrne BEPOSATHOCTA BOZHUKHOBEHHUS HACIIEJICTBEHHBIX MPU3HAKOB MIPH OK-4
MOHO-, JTU-, TOJIUTHOPUIHOM U aHATTU3UPYIOIIEM CKPEIIMBAHUU, COCTABICHHE TeHOTUITUYECKIX CXEM
CKpEUIMBaHUS
OcHOBHbIE OHATHS TEHETUKHU. 3aKoHbI ['. Mennens.
IIpakTHYeckne 3aHATHS:
Pemrenue 3amau Ha onpeeneHrue BEPOITHOCTA BOSHUKHOBEHMSI HACIICICTBEHHBIX MPU3HAKOB MPU
CKpEIIMBAHUU.
Tema 2.5. Coaep:xanue yueOHOro MaTepuasa I1P6 1
CuemieHHoe 3akonbl T. Moprana. CuenyieHHOe Haclle/I0BaHHe I'eHOB, HapylleHue cuersieHus. Hacnenosanue I1P6 2
HacJie0BaHHUe MPU3HAKOB, CLEIUICHHBIX C ITOJIOM. I1P6 3
NPU3HAKOB Pemienue 3agau Ha onpeieieHUE BEPOSITHOCTA BO3SHUKHOBEHMS HACIIEICTBEHHBIX IPU3HAKOB MPU I1P6 4
CUEIJICHHOM HaclleJOBaHUHU, COCTABICHHE T€HOTUITMYECKUX CXEM CKPEIIMBaHUS I1P6 5
3axons! T. Moprasna. I1P6 6
IIpakTHYeckune 3aHATHSA: I1P6 8
Pemenue 3amayu Ha onpeeneHrue BEPOITHOCTA BOSHUKHOBEHHSI HACIICICTBEHHBIX MPU3HAKOB MPHU I1P6 9
CIIETUIEHHOM HACJICTOBAHUH. OK-1
OK-2
Conep:kanue y4eOHOro MaTepuasia I1P6 1
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Tema 2.6. N3MeHUYMBOCTH MPU3HAKOB. BUJIbI N3MEHYNMBOCTH: HACIEACTBEHHAA U HEHACIIEACTBEHHAsA. 3aKOH I1P6 2
3aKOHOMEPHOCTH | TOMOJIOTHYECKHUX PSJIOB B HacjaeACTBeHHOHM n3MenurnBocty (H.W. BaBuiioB). MyrtarmonHas Teopus I1P6 3
H3MEHYHUBOCTH W3MEHUYMBOCTHU. Buabpl MyTanuii 1 npuurHbI MX BO3HUKHOBeHUA. KapnoTun yenoseka. HacnenctBenHbie I1P6 4
3a0071eBaHUs YeIOBeKa. | eHHBIE 1 XpOMOCOMHBIE 0OJIE3HH YeloBeKa. bosie3Hu ¢ HacaeACTBEHHOM IT1PG6 5
MPEAPACIIOI0KEHHOCTHI0. 3HAYCHUE MEIUITMHCKON TeHETHKHU B MPEJOTBPAIICHUH U JICYCHUH TeHETHUSCKHUX ITP6 6
3a001eBaHNM YEeIOBEKA. IT1P6 8
Pemenue 3amau Ha onpeseneHue THIAa MyTallUK MPU TIepeIade HAaClIeICTBEHHBIX TPU3HAKOB, COCTABIICHUE I1P6 9
FEHOTUITMYECKUX CXEM CKPEIIMBAHUS OK -1
N3menunBocTh. MyTaninonHas Teopusi ”3BMeHUMBOCTU. HacnencTBeHHbIe 3a001€BaHMsT YeTTOBEKA. OK -2
IIpakTuyeckue 3aHATHSA: OK -4
Pemenue 3amau Ha onpeeneHue TUIA MyTallUuK MIPU TIepeaue HAaClIeICTBEHHBIX TPU3HAKOB.
Paznen 3. Teopus 3Bo/1Iounu 6
Tema 3.1. Conep:xxanue yueOHOro MaTepuaJia 2 I1P6 5
HUcrtopus [Tepssie aBomonnonnbie kKoHUenuu (JK.b. Jlamapk, XK.JI. broddon). DBomonnonnas teopus Y. lapBuHa. 2 I1P6 9
3BOJIIOIHOHHOI0 CuHTeTHYECKast TEOPHUS SBOJIIOLNH U €€ OCHOBHBIC ITOJIOKCHHUS. OK-2
YUYEHHUsl. Mukposomtonud. [Tonmynsius kak 3eMeHTapHas €JUHUIA YBOIIOIUHU. ['eHeTUYeCKre OCHOBBI 3BOJTIOIIH. OK -4
MuxkposBosronusa | DneMeHTapHble (aKTOphI 3BOTIOIUU. EcTecTBEHHBINH 0TOOP — HANPABIISIOMNN (DAaKTOP SBOIIOIHH.
Bunoo6pa3oBanue kak pe3ynbTaT MUKPOIBOIIOIUH.
OodonionHast Teopust Y. JlapsuHa. CuHTETHYECKAs TEOPHS IBOJIIOIIUU M €€ OCHOBHBIE TIOJIOKECHHUS.
Tema 3.2. Coaep:xanue yueOHOro MaTepuasa 2 I1P6 5
Maxkpossosaouus. | Makpossomonus. @opMel 1 0CHOBHEIE HanpaBieHus: Makpossomonmu (A.H. Ceseprios). [lytu I1P6 9
Bo3HuKHOBeHHE H | JIOCTIIKEHUS OMOJorudeckoro mporpecca. CoxpaneHne Onopa3zHooOpasus Ha 3emiie. OK -2
pa3BUTHE KU3HU ['unoTtess! u TeOpuK BO3HUKHOBEHUS KHU3HU Ha 3emuie. [1osiBIeHNEe MTePBhIX KIETOK M UX YBOJIIOIHSI. OK -4
Ha 3emMJie [TpoxapuoTtsl 1 3ykapuoThl. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpraHU3MOB. BO3SHUKHOBEHHE OCHOBHBIX
LApCTB AYKapHOT
['mnote3sl U TeOpHKM BO3HUKHOBEHMS )KM3HU Ha 3eMJIE.
Tema 3.3. Conep:xanue yueOHOro MaTepuasa 2 I1P6 5
IMpoucxoxnenue AHTponosiorus — HayKa o uyenoBeke. CucTeMaTHYecKoe MOoJI0KeHHe yenoBeka. CXOJACTBO U OTIUYHS I1P6 9
YyeJIoBeKa — YeJIoBeKa C )KMBOTHBIMU. OCHOBHBIE CTaIMM AaHTPONIOTE€HE3a. DBOIOLKS COBPEMEHHOTO YeJIOBEKa. OK-2
aHTPONOreHe3 UYenoBeueckue pachl U X €IUHCTBO. Bpemsi u myTH pacceieHus 4elloBeKa 10 IJIaHEeTe. OK -4

[IpucnocoOaeHHOCTh Ye0oBeKa K Pa3HbIM yCIOBUSIM CpPEbl
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AHTpOHOJ'IOFI/IH — HayKa O 4YC€JIOBCKC. CucremaTnyecKoe I0JI0KEHHE YSIIOBEKA. 9BOJ’I}OHI/I$I COBpPEMEHHOTI'O
YCJIO0BCKa.

Paszneua 4. DxoJiorus 16
Tema 4.1. Coaep:xaHue yueOHOro MaTepuasa 2 I1P6 1
JKOJIOTHYEeCKHUe Cpenpl 0OuTaHNs OPraHU3MOB: BOAHAS, HA36MHO-BO3IyIIIHAS, TIOYBCHHAs, BHYTpHOPTaHU3MEHHAast. DU3UKO- I1P6 2
(aKkTOpHI M CPEAbl | XUMHYECKUE OCOOCHHOCTHU Cpell 00uTaHus Opranu3MoB. [IprcrnocobaeHnst Opranu3MOoB K JKU3HU B pa3HBIX I1P6 3
JKHU3HH cpenax. [lonstue sxonoruyeckoro pakropa. Knaccugpukaims skonorndeckux Gpaxtopos. [Ipasuiio I1P6 4
munumyma lO. JIn6uxa. 3akon Tonepantuoctu B. Illendopaa. I1P6 5
Cpensr oOuTanus opranuszmMoB. [IpucnocoOaeHnst OpraHu3MOB K KU3HHU B Pa3HBIX Cpeaax. ITP6 6
I1P6 7
I1P6 8
I1P6 9
OK-1
OK -2
OK-7
Tema 4.2. Coaepsxanue yueOHOro MaTepuaa 4 I1P6 1
Honyasiuus, DKoslornyeckas XapakTepUCTHKa BHMJAa M MOMYJSALUH. DKOJOrMyeckas HUIIA BUAA. DKOJIOTHYECKHE I1P6 2
coo01ecTBa, XapakTepucTuku nonyasnuu. CoolliecTBa M 3KocHCTeMbl. buoreHo3 u ero crpykrypa. CBsizu Mexay I1P6 3
IKOCHUCTEMBbI opranuzMamu B OuoreHoze. CTpyKTypHble KOMIIOHEHTBI AKOCHUCTEMBI: IPOJYLEHTHI, KOHCYMEHTHI, I1P6 4
penyueHTsl. KpyroBopor BelecTB ¥ HOTOK 3HEPTUH B sKocucTeme. Tpoduueckre ypoBHH. I1P6 5
Tpoduueckue nenu u cetn. OCHOBHBIE TOKa3aTeIN HIKOCUCTEMbI. buoMacca u npoaykius. DKOJ0rHyecKue ITP6 6
MUpPaMUIbl yUcesl, OMoMacchl M sHepruu. [IpaBuiio nupaMuisl SHEPTrUm. I1P6 7
PemreHne npakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUM IO IEPEHOCY BEIIeCTBA W JHEPIrUU B I1P6 8
9KOCHCTEMAX, COCTaBJICHUE TPO(PUUECKUX LIeTIel U MUpaMu OMOMAacChl U SHEPTUU I1P6 9
DKOJIOrMYeCKast XapaKTePUCTHKA BH/IA U TIOMYJISAIMHA. BHOIIEHO3 U ero CTPYKTypa. OK -1
IIpakTuyeckue 3aHATHSA: OK-2
Penrenne 3a1a4 1o 3KOJIOTHH. OK -7
Tema 4.3. Conep:kanue y4eOHOIro MaTepuasa 2 ITP6 1
Buocdepa - buocdepa — xxuBas obonouka 3emuu. Pazsutue npencrasnenuit o 6uocdepe B Tpynax B.U. Bepnanckoro. I1P6 2
rj100a1bHas Ob6nactu 6uocdeps! 1 ee KOMIOHEHTHL. JK1Boe BelecTBo Onocdeps! u ero GyHKINH. I1P6 3
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IKOJIOTHYECKas 3aKOHOMEPHOCTH CyIecTBOBaHUs 6nochepsl. OcobeHHOCTH OMocdephl Kak TII00aTbHON AIKOCHCTEMBI. I1P6 4
cucremMa JluHamuueckoe paBHoBecHe B 6rocdepe. KpyroBopoTsl BemmecTB 1 OMOre0XMMUYECKHUE LIUKIIBI. I1P6 5
['moGanpHBIC PKOJTOTHYECKHUE MTPOOIEMBI COBPEMEHHOCTH I1P6 6

buocdepa — xxuBas o6omouka 3emau. OcodbeHHOCTH OGHoCchephl KaK TII00ATbHON IKOCUCTEMBI. [1P6 7

I1P6 8

I1P6 9

OK-1

OK-2
OK-7

Tema 4.4. Coaep:xanue yueOHOro MaTepuaJia I1P6 1
Bausinue AHTpOIOreHHble BO3eHCTBUS Ha Ouocdepy. 3arps3HeHUs KaKk BUJl aHTPOIIOTEHHOTO BO3/IEHCTBUSI. [1PG 2
AHTPONOTreHHBIX AnTpornoreHHsie Bo3neiicTBus Ha atmochepy. BoszneiictBus Ha ruapocdepy. BozneiictBus Ha mutocdepy. I1P6 3
¢akTopoB Ha AHTpPOIIOTEHHBIC BO3JICHCTBUS HA OMOTHYECKHE COOOIECTBA. Y TUIYOJICHHO U3YJarOTCS OTXO/IbI, CBS3aHHBIC I1P6 4
ouocgepy C omnpeAeNeHHOH npodeccueil/crenaaIbHOCTHIO. I1P6 5
[TpakTryeckoe 3ansaTue «OTX0AbI Mpon3BoAcTBay. [IpakTnyeckoe 3ansaTue «OTX0AbI TPon3BoAcTBa». Ha [1PG 6

OCHOBE (heZiepalIbHOTO KIIaCCU(PUKALIMOHHOTO KaTalora OTXO00B ONpeeNATh KjIacC OMaCHOCTH OTXO/IOB; [1P6 7

arperaTHOe COCTOsIHHE U (pU3HUECcKyt0 (opMy 0TX0/10B, 00pa3yroLIiXcs Ha paboyeM MecTe / Ha Tamax I1P6 8

IIPOU3BO/ICTBA, CBA3AHHBIE C ONPEAEICHHOI npodeccuel/cnenuaabHOCThI0 I1P6 9

AHTpoOnoreHHsle Bo31eHCcTBUs Ha Onocdepy. 3arps3HeHns Kak BUJl aHTPOIIOT€HHOTO BO3JICHCTBUS. OK-1

IpakTHyecKne 3aHATHS: OK-2

«Orpesienienne Kacca oacHOCTH OTXOJI0B, 00pa3yroIMXcs Ha paboyeM MecTe» OK-4

OK -7

K 2.2

Tema 4.5. Coaepixanue yueOHOro MaTepuaa I1P6 5
Bausinue 310pOBBE U €ro cocTaBsromue. @akTopsl, MOJIOKUTEIBHO U OTPULATEIBHO BIMSIOIIME HA OpraHUu3M I1P6 7
COLMAJIBHO- yenoBeka. [Ipobiema TeXHOTeHHBIX BO3AEMCTBHIA Ha 3/J0POBBE UeIOBEKa (JIEKTPOMArHUTHBIE MO, I1P6 9
JIKOJIOTHYECKHUX ObITOBast XUMUS, U30BITOUHBIE ITYMBI, paJuallvs U T.11.). AJlanTalusi OpraHu3Ma 4esoBeka K pakropam OK-2
(¢paxTopoB Ha okpy:xaroieit cpensl. [IpuHIuns hopMupoBaHus 310poBbecOeperaroero nopeaeHus. @usndeckas OK -4
AKTUBHOCTb U 3JI0POBbE. bBHOXUMUYECKHE aCTIEKThl PAlIMOHATIBLHOTO MMUTAHUS. OK -7
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3/10pOBbe JlaGopaTopHas paboTa «YMCTBEHHasi pab0oTOCIIOCOOHOCThY. OBIaeHNE METOIAMU OTIPEICTICHUS [1K 2.2
yeJjioBeKa MoKasaresel yMCTBEHHOU paboTOCOCOOHOCTH, OObSICHEHNE TOyYEHHBIX Pe3yIbTaToOB U
(dbopMynpoBaHue BbIBOJIOB (IIMCHbMEHHO) C UCIIOJb30BaHUEM HAYUYHBIX IMOHSATHI, TeOpUil U 3aKOHOB. B
KauecTBE TPUITEPOB CHUKAIOIINX PAOOTOCIIOCOOHOCTH HCIIOIb30BATh YCIOBHUS OCYIIECTBICHUS
npodeccnoHaNbHOM eATEIbHOCTH: IIyM, TEMIIEpaTypa, pu3nyeckas Harpys3Ka u T.1.
JlaGopaTopHas paboTta «BnusHue abnoTH4YecKux (aKTOPOB Ha YeOoBeKa (HU3KHE U BHICOKHE
TeMreparypsl)» M3yueHre MexaHu3MoB aJlanTallii OpraHu3Ma 4eJI0BeKa K HU3KUM U BHICOKHUM
TeMIieparypam U oObsICHEHHE MOTYYEHHBIX PE3yJIbTaTOB U (POpMYIHpOBaHUE BHIBOAOB (TMCHMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUI U 3aKOHOB.
310poBbe U ero cocraistromue. [IpuHIMIBEl hOpMUPOBaHUS 310POBbECOEPETAIONIETO TTOBEICHNUSI.
JlaGopaTopHble 3aHATHSA:
JlaboparopHast pabota «BiusHUE ITyMa Ha YMCTBEHHYIO Pa00OTOCIIOCOOHOCTH JOIIKOJIEHUKAY.
IIpodeccuonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOTO MOIYJIsl)
Pa3zneu 5. Buojiorus B sKu3Hu I1Po 1
Tema 5.1. Coaep:xanue yueOHOro MaTepuaJia I1P6 2
buorexnosiorun B | buoTtexHoIOrus Kak Hayka v Mpou3BoicTBO. OCHOBHBIE HANPaBJIEHUS] COBPEMEHHON OMOTEXHOJIOTHH. I1P6 3
JKM3HH KaXkKI10Tr0 Mertonbl OnotrexHos1orud. OObeKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTHYECKUX U TeHETHUYECKUX I1P6 4
sKcIepuMeHTOoB. [IpaBuia noucka u aHanmsa GMO3KOIOrHYECKON HHPOPMAIIUU U3 PAa3INYHBIX HCTOYHUKOB ITP6 5
(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBa MacCOBOM MH(popMaiuu, cetb UHTepHET U npyrue) I1P6 6
Keiicbl Ha aHanu3 MHPOpPMAIIMK O HAYYHBIX JOCTHKEHUSAX B 00JIACTU T€HETUYECKUX TEXHOJIOTHH, I1P6 8
KJIETOYHOM MHXEHEepUH, MUILEBbIX OMOTEXHOIOIUN. 3aluTa Keiica: mpecTaBIeHUe pe3yIbTaToOB PEeLICHHS I1P6 9
KelCcoB (BBICTYIJIEHUE C NTPE3EHTAINEH ) OK-1
buoTtexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HANPABICHUSI COBPEMEHHON OMOTEXHOIOTHH. OK -2
IpakTHYecKne 3aHsATHS: OK-4
K 2.2
«ITpou3BOACTBO JETCKOTO MUTAHUS C UCTIOIB30BAHUEM COBPEMEHHBIX OMOTEXHOJIOTHIi»
Tema 5.2 Conep:kanue y4eOHOIro MaTepuasa ITP6 1
buorexHoJoruu U | Pa3purre GMOTEXHOJIOTUI ¢ TPUMEHEHUEM TEXHUYECKHMX CUCTEM (OHOUHKEHEPHs, OnOMH(pOpPMATHKa, [1P6 2
TEXHHYECKHE OMOHMKA) U X IPUMEHEHHE B KHU3HH YeJIOBEeKa, OUCK U aHaIM3 UH(OPMAIMK U3 PA3TUUYHBIX HCTOYHUKOB I1P6 3
CHCTEMBI (HayuyHas 1 yueOHO-Hay4yHas JTUTEepaTypa, CpeiCTBA MaccoBOi MH(popMaIy, ceTb VIHTepHET u 1pyrue) [1P6 4
Keiicbl Ha aHanu3 HHPOPMAINH O PAa3BUTHH OMOTEXHOJIOTHI ¢ MPUMEHEHHEM TEXHUYECKUX CHCTEM (T10 I1P6 5
rpynnam). 3amuTa keiica: [IpeacraBinenue pe3ynbTaToB pelIeHUs KEHCOB (BBICTYIUIEHHE C IIPE3EHTaLUEN ) I1P6 6
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IIpakTHYeckune 3aHATHS: 4 I1P6 8
buoTexHonoruu s COXpaHeHUs 30pOBbs JETEH. I1P6 9
OK-1
OK-2
3ammura ketica: IIpecraBieHre pe3yabTaTOB PEIICHHs KEHCOB (BBICTYILICHHE C IPE3EHTAIHEN ) OK -4
IIK 2.2
CamocrosiTesibHas padoTa: 4
[ToaroroBka K MpOMEKYTOYHOU aTTeCTALUU
IIpome:xyTouHas 2
aTTecTanus 1o 3a4eT
JUCIHHILTIMHE
Bcero: 72
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3. YcaoBus peaan3anuy NporpaMmbl 0011eo0pa3oBaTeIbHOl U CIMILIAHBI

3.1. [Ins peaqu3anuu NporpaMmbl U CHUIIMHBI 10JIKHBI ObITH MPEAyCMOTPEHbI CJIexyIolue
crenuaabHble MOMEIEeHHs:

Kabuner «buonorum», OCHAIIEHHBIA O0OpYAOBaHHMEM: MeOENb, TOCKa, MEJ, HarjsJaHbIe
nocoOust (KOMIUICKTBI y4eOHBIX TaOJIMI, TUTAKATOB), TEXHUYECKUMHU CPEJICTBAMH OOYYCHHUSI:
KOMITBIOTEP C YCTPOHCTBAMU BOCTIPOM3BEICHHS 3BYKa, IPUHTEP, MYJIbTHMENA-TIPOCKTOP C SKPAHOM,
yKa3Ka-Tpe3eHTep Il Mpe3eHTaui.

JlaGoparopusi, ocHamleHHas OOOpyJOBaHHWEM JUIsI TPOBEACHUS 3aHATHNA: MHKPOCKOIIBI,
CEKyHJIOMEp, TOHOMETp, JiabopaTopHas nocyaa (mpoOUpKH, MOACTABKU AJii MPOOUPOK, MUHIIETHI,
NECOK, CTYNKH C TECTUKAaMH, NpPEIMETHbIE M MOKPOBHBIE CTEKJIA, CTEKJISHHBIC MAJIOYKH,
npenapoBaJibHbIE UTJIbI, (GUIbTpOBaIbHAS OyMara (candeTku), CTaKaHbl) TUIIEPTOHUYCCKUN PACTBOP
xjopuga Hatpus, 3%-HbI pacTBOp IEpPOKCHIA BOJOPOAA, PACTBOP Hoja B HOOUCTOM Kajuw,
TJIMIEPUH, KITYOHU KapToders, JIUCT 3JI0ACH KaHaICKOU, M0 psOMHBI OOBIKHOBEHHOU (PSOMHBI HITH
TOMATa), JIyK pernyaTblii, pa3BeIEHHbIE B BOJE IPOKKH);

3.2. UndopmannonHoe odecnevenne peaju3anum NporpamMmbl

Jliis peanuzanuy nporpaMMbl OMOTHOTEYHBIA (OHT 00pa30BATEILHON OpraHU3aIuH JTOJDKEH
UMETh T[€YaTHbIE W/WIKW DIEKTPOHHbIE oOpa3oBaTelbHble U HHPOPMAIMOHHBIE PECYPCHI,
PEKOMEHJOBaHHBIE JIi WCIOJB30BAHUS B 00pA30BATENBHOM INIpOIECCe, HE CTapiie ISTH JIET C
MOMEHTa U3JJaHusl.

PexomeHnayemble nedyaTHbIE M3JaHUS M0 peaTM3aluu 00meo0pa3oBaTeNbHON AUCIUTUINHBI
MPEJICTABICHBI B METOAMYECKHX PEKOMEHIAIUAX 10 OpraHu3alun 00yueHusl.

OcHoOBHbIE MeYaTHbIE U3TAHUS

1. buonorus. 10-11 knacc (yrimyOJeHHBIH YPOBEHB): YUSOHUK TS CPEAHETO 0011Iero oopa3zoBanus / B.
H. SApeirun [u ap.]; nox obmei penakuuein B. H. Speiruna. —2-e usg. — Mocksa: M3natenbcTBo
FOpaiir, 2022.

2. O6yxos, /. K. buonorus: ki1eTku u TKaHU: yueOHOE MOCcOOHe ISl CpeIHero MpodecCHOHATBHOTO
obpaszoBanus / J[. K. OGyxos, B. H. KupunenkoBa. — 3-e uzn., nepepab. u gon. — Mockaa:
W3narenscrBo FOpaiit, 2022. — 358 c.

3. buonorus: ydaeOHHUK U IPaKTHUKYM JUIsl CpeAHEero npodeccuonanbHoro oopasosanus / B. H. Spsirun
[u ap.]; nox penakuueit B. H. Spsiruna. — 2-e u3n.— Mocksa: U3natensctso FOpaiit, 2022. — 378
c.

DJIEKTPOHHbIE U3TaAHUS

1. buonorus. 10-11 xnacc (yrinyOneHHbIH ypOBeHb): yUeOHUK AJIs cpeHero olriero oopazoBanust / B.
H. Speirun [u ap.]; nox obmeit penakuuein B. H. Speiruna. —2-e u3g. — Mocksa: W3natenbcTBo
FOpaiit, 2022. — 357 ¢. — (Hapoanoe mpocsemenue). — ISBN 978-5-534-15630-0. — Tekcr:
anexkTpoHHbIN //Obpa3zoBarenbHas matdopma FOpait [caitt]. — URL: https://urait.ru/bcode/50924 1
2. OGyxoB, /1. K. buonorus: kneTku U TKaHu: yueOHOe 1mocodue Juist CpeJHero npodeccuoHanbHOro

obpazoBanust / J[. K. Ob6yxos, B. H. Kupunenkoa. — 3-e¢ u3n., nmepepab. u gomn. — Mocksa:
N3znarensctBo HOpaiit, 2022. — 358 c¢. —(IIpodeccuonanbuoe odpasosanue). — ISBN 978-5-534-
07499-4. — Texct: snextpoHHsii // OOpa3oBarenvHas tiarpopma FOpait [caiit]. — URL:

https://urait.ru/bcode/494034

3. buonorus: yueOHUK U MPAKTUKYM IS cpeiHero npodeccuonanbHoro oopasosanus / B. H. Spsirun
[u np.]; mox penakmueit B. H. SIpeiruaa. — 2-e u3a.— Mocksa: UznatensctBo FOpaiit, 2022. — 378
c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT: 31MeKTPOHHBIN
//ObpazoBarenbHas miardopma FOpait [caiiT]. — URL: https://urait.ru/bcode/489661
JlonoJHUTEIbHbIEe HCTOYHUKH

1. Teitnop . buonmorus: B 3 1. T. 1 / 1. Tetinmop, H. I'pun, V. Crayt; nox pen.P. Conepa; nep. 3-to
aHri. us3g. — l4-e uzg. —M. : Jlaboparopus 3Hanmii, 2022 — 454 c.

2.I1aBnoBa, E. M. Dkonorus: yueOHUK U MPAKTUKYM JUISI CPETHErO MPOPECCHOHATBHOI0 00pa30BaHUs
/ E. 1. I1aBnoBa, B. K. HoBukoB. — Mocksa: U3natensctBo FOpaiit, 2022. — 190 c.
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3. Epemuenko, O. 3. buonorus: yuyeHue o Ouocdepe: ydeOHOE TMOCOOME i CPEAHETO
npodeccuonanbHoro odpazoanust / O. 3. Epemuenko. — 3-e¢ u3z., mepepad. u mon. — Mocksa:
WzparensctBo KOpaiit, 2022. — 236 c.

4. brnunos, JI. H. Dxonorus: yuebHOE mocodue s cpeaHero npodeccruonanbaoro oopazosanus / JI.
H. baunos, B. B. IlonsikoBa, A. B. Cemenua ; mon o6meii penakuueii JI. H. bimroa. — Mockaa:
N3patensctBo FOpaiit, 2022. — 208 c.

5. bproxanp, @. @. IIpombinuienHas skonorus: yueOHuk / @.D. bproxanp, M.B. I'padxuna, E.E.
Cnob6usakoBa. — MockBa: POPYM: UHDPA-M, 2022. — 208 c.

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

7. buonorus s npodeccruii U CnenuaibHOCTEH TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO MpOohuIei:
y4eOHUK JUIS CTY[. YUpexIeHui cpen. mpod. odpasosanus/ B. M. Koncrantunos, A. I'. Pe3anos, O.
E. ®aneesa; noxa pen. B. M. Koncrantunosa. — M. : U3gaTenbckuil ieHTp «Akaaemus», 2019
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4. KoHTpPOJIb U OlIEHKA Pe3yJIbTATOB OCBOEHHUS 00111e00pPa30BaTeIbHOM JUCIUNINHBI

KOHTpO/Ib ¥ OLleHKa pe3yIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON TUCIMITIIMHBI PACKPBIBAIOTCS
Yyepe3 MUCHUIUIMHAPHBIE Pe3yJbTaThl, HalpaBlieHHbIE HA (OPMUPOBAHHE OOLMX U MPO(EeCCHOHAIBHBIX
KOMITETEHIIMI TI0 pa3ienaM M TeMaM COJIepKaHusl yueOHOro Marepuania.

Oo0mas Pa3zgen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIIeTeHIIUsI
Pa3nen 1. Knerka — Konrtponbnas padora
CTPYKTYPHO- «MoJIeKyIspHBII YPOBEHB
¢GyHKUHOHATbHAS eAMHHLA OpraHu3alH KUBOTOY
JKHBOTO
I1P6 9 Buonorus xak Hayka. O6mas 3anonHeHe TaOIHIIbI ¢ ONMCAaHUEM
OK 02 XapaKTEPUCTHKA KU3HU METOJI0B MUKPOCKOITIMPOBAHUS C UX
JIOCTOMHCTBAMM U HEAOCTAaTKaAMHU.
3anonHenue Tabnuibl «BKiaa yaeHbIx
B Pa3BUTHUE OMOIOTHI»
3anoixHeHne CPaBHUTENbHOM TaOIUIIbI
CXOJICTBA U PA3JIMYMI )KUBOT'O U HE
KHUBOTO
I1P6 1 CrpykrypHO-QyHKIIMOHaNbHAs |OneHuBaeMas JUCKYCCHs 110 BOIpocam
11P6 2 OpraHU3aLMs KJIETOK JIEKLIUH
I1P6 3 Pa3paboTka MeHTaIbHOM KapThl 110
[1P6 4 KJIaCCHU(PUKALUU KIETOK U UX CTPOCHUIO
[IP6 5 Ha MPO- U IYKAPUOTUUYECKUX U 10
IP6 6 apcTBaM B MUHU TPYIIIax
IIP6 8 BrinonHenue u 3amuTa JiabopaTopHbIX
P69 pabor:
OK 01 «CTpoeHue KJIeTKH (pacTeHus,
OK 02 KUBOTHBIE, TPUOBI) U KJIETOUHbBIE
OK 04 BKJIIOUEHUS (KpaxMmai, KapOTHHOUBI,
XJIOPOTIJIACThI, XPOMOILIACTHI)»
[IpakTnueckoe 3ansartue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalMeH,
MIO/ATOTOBJIEHHBIX IO MEPEUHIO
VCTOYHUKOB, PEKOMEHIOBAHHBIX
IpernojaBaTesieM
I1P6 1 CtpykTypHO-QyHKIIMOHATIbHBIE | DpOHTAIBHBIN OIIPOC
PG 2 (aKTOpHI HACTIENCTBEHHOCTH PaspaboTka rioccapus
I1P6 3 Pemenue 3agau Ha onpeneneHne
I1P6 4 MIOCJIEZI0BATEILHOCTH HYKJIEOTHIOB,
I1P6 5 aMHUHOKHCIIOT B HOPME U B clIy4ae
TIPO 6 HU3MEHEHU IOCICA0BATCIbHOCTHU
I1PO 8 nykaeoruaos JJHK
I1P6 9
I1P6 9 OOmeH BemecTB U OpoHTaIBHBIN OIIPOC
OK 02 NpEBPaIeHUE YHEPTHH B KJIETKE | 3allOJIHEHHE CPABHUTEIILHON TaOJIUIIbI
XapaKTepUCTHK THUIIOB 0OMeHa
BELIECTB
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I1P6 5

JKU3HEHHEBIN UK KIETKHU.

OO6cy>kaeHune o BoIpocam JICKIUH

I1P6 9 MuTo3. Metio3 Pa3paboTka 1eHTHl BpeMEeHU

OK 02 JKA3HEHHOTO LIUKJIA

OK 04 Tect na AKnacc

Pa3nea 2. Ctpoenue u
GyHKUMM OpraHusmMa

I1P6 5 CTpoeHue opranuzma OuenuBaemasi TUCKyCCHUS

I1P6 9 Pa3paboTka MeHTaIbHON KapThl

OK 02 TKaHEeW, OPraHoB U CUCTEM OpPraHOB

OK 04 OpraHU3MOB (pacTeHUs, ’KUBOTHBIE,
YeJI0BEK) C KPaTKON XapaKTepUCTUKON
UX QYHKIHHA

I1P6 9 DOopMBI pa3sMHOXKEHUS OpoHTaTBHBIN OIIPOC

OK 02 OpraHu3MOB 3amonHeHHe TaOIUIBI C KPATKOM
XapaKTePUCTUKON U mpuMepamu Gopm
Pa3MHOKEHHUSI OPTAaHU3MOB
Tect AKnacc

I1P6 5 OmnToreHes3 pacteHui, >KkUBOTHBIX |Pa3paboTka JeHThI BpeMEHU C

I1P6 9 1 4YeJIoBeKa XapaKTEPUCTUKOMN HTANlOB OHTOTCHE3a

OK 02 OTZI€JIbHOM T'PYNION )KUBOTHBIX U

OK 04 YeJIoBeKa 10 MUKPOTpyIIam
Tect/onpoc
CocraBneHue KU3HEHHBIX I[TUKIJIOB
pacTeHuil o oTaenam (MOXOBUIHbIE,
XBOMICBUIHBIC, TAIIOPOTHUKOBHUIHBIE,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE)

I1P6 5 3akoHOMEpPHOCTH HacienoBanus | PazpaboTka rioccapus

ITP6 9 @pOHTaIBHBIN OIIPOC

OK 02 Tect Ha SKnacc

OK 04 Pewenue 3anau Ha onpenenexue
BEpPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB MPH
MOHO-, TU-, TIOJTUTHOPUTHOM U
AQHAIM3UPYIOIIEM CKPEIINBAHUU,
COCTaBJICHHE T'€HOTUITUYECKUX CXEM
CKpEIIUBaHUS

I1P6 1 CuenuieHHOEe Hacae10BaHNe Tect Ha AKnacc

I1P6 2 MIPU3HAKOB Pa3pabotka rioccapus

I1P6 3 Pemenue 3anau Ha onpenenenue

I1P6 4 BEPOATHOCTU BO3ZHUKHOBEHUS

I1P6 5 HacCJICICTBEHHBIX MMPHU3HAKOB IIPH

I1P6 6 CLICTNIEHHOM HaclIeJOBaHUH,

I1P6 8 COCTaBJICHHE I'CHOTUITNYCCKUX CXEM

I1P6 9 CKpELIUBaHUS

OK 01

OK 02

I1P6 1 3aKOHOMEPHOCTH U3MeHUYUBOCTH |TecT.

I1P6 2
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I1P6 3

Pemenue 3ala4 Ha ONpCACIICHUC TUIIA

I1P6 4 MYTallU{ [IpH [Iepeaaye

I1P6 5 HACJICJICTBEHHBIX IPU3HAKOB,

I1P6 6 COCTaBJICHHE T€HOTUITUYECKUX CXEM

I1PG 8 CKpEIIUBaHUS

I1P6 9

OK 01

OK 02

OK 04

Pasnen 3. Teopus 3BoJ1I0ONNH

I1P6 5 Hctopust 3BOIIOLIMOHHOTO OpoHTaTBHBIN OIIPOC

I1P6 9 ydeHust. MUKPOIBOJOLHS Pa3pabotka rioccapusi TEpMHUHOB

OK 02 Pa3paboTka 1eHTBl BpeMEHU Pa3BUTHS

OK 04 9BOJIIOLIMOHHOTO YYEHHUS

I1P6 5 MaxkposBontorus. OueHuBaemasi AUCKYCCHS:

I1P6 9 BO3HMKHOBEHUE U PA3BUTHE HCIIOJIb30BaHHUE APTYMEHTOB,

OK 02 SKM3HH Ha 3emiie OMOJIOTHYECKOW TEPMUHOJIOTHH H

OK 04 CHMBOJIMKH JIJIs I0KA3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CHUCTEMATUYECKUX TPYII
Pa3paboTka neHTH BpeMEeHU
BO3HHKHOBEHUS U Pa3BUTHS KU3HU HA
3emuiie

I1P6 5 IIpoucxoxaeHne yenoBeka — OpOoHTANBHBIN ONPOC

I1P6 9 aHTPOIIOTEHE3 Pa3paboTka neHTBl BpeMEeHU

OK 02 IIPOUCXOXKICHHS YETIOBEKA

OK 04 Tect AKnacc

Pa3nen 4. Ixojorus

I1P6 1 Dkosorudeckue GpakTopsl U Tect 1o 3xo0rNYecKUM pakTopam 1

I1P6 2 Cpenbl )KU3HU cpenam >KHW3HU OpraHu3MOB

I1P6 3 3amanus Ha SAKnace

I1P6 4

I1P6 5

I1P6 6

I1P6 8

I1P6 9

OK 01

OK 02

OK 07

I1P6 1 [Momymsimus, cooOriecTna, CocraBneHue cxeM KpyroBopora

I1TPG 2 3KOCHCTEMBI BEIIECTB, UCTIONB3YS MATEPHAIIBI

I1P6 3 JIEKINHU

I1P6 4 Pemrenne nmpakTHKO-OpUEHTUPOBAHHBIX

I1P6 5 pacYeTHBIX 3aJaHUi 110 TIEPEHOCY
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I1P6 6

BCIICCTBA U SHCPTHUU B SKOCUCTCMAX C

I1P6 8 COCTaBJIeHHE TPOPUUECKUX LIeTIeH U

I1P6 9 nupaMu]; 6MoMacchl U SGHEPTUU

OK 01

OK 02

OK 07

I1P6 1 buocdepa - rmobanbpHas OneHnBaemast TUCKYCCHS

I1P6 2 JKOJIOTUYECKAs CUCTEMA Tect AKnacc

I1P6 3

[1P6 4

I1P6 5

I1P6 6

I1P6 8

I1P6 9

OK 01

OK 02

OK 07

ITP6 1 BnusiHue anTponmoreHHbIx Tect SAKnacc

ITP6 2 (bakTopoB Ha buochepy [IpakTuueckas padora “OTX0/abI

I1P6 3 IPOU3BOCTBA”

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

ITP6 5 SKOJIOIHYECKUX (PaKTOPOB Ha Brinonnenue 1abopaTtopHoil paboTs! Ha

1IP6 7 37I0pPOBbE YEIIOBEKA BBIOOD:

OK 02 "VMcTBEeHHas paboTOCOCOOHOCTR",

OK 04 "Bnusinue abuoTrueckux pakTopoB Ha

OK 07 YyenoBeKa (HU3KHUE U BHICOKHE
Temneparypsl)”

Pa3gen 5. buoJsorus B ;KH3HU 3amura Keiica: mpeicTaBlIeHHe

pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIUIEHHE C IPE3CHTAINEN )

I1P6 1 buorexnonoruu B )KU3HU BrinosiHeHuE Keiica Ha aHAIN3

I1P6 2 KaXKJ10T0 MH(OPMALINK O HAYYHBIX JOCTUKEHHIX

[1P6 3 B 00J1aCTH F'€HETHYECKHUX TEXHOJIOTHIA,

[1P6 4 KJICTOYHOW WH)KEHEPHUH, TTUIIIEBBIX

IIP6 5 O6uoTexXHOJIOTHH (10 Tpynnam),

IP6 6 MIpe/ICTaBJIeHHUE PE3YJIbTATOB PEIICHUS

PG 8 KENCOB

I1P6 9
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OK 01
OK 02
OK 04
IIK 2.2

ITP6 1
I1P6 2
I1P6 3
I1P6 4
ITP6 5
ITP6 6
ITP6 8
ITP6 9
OK 01
OK 02
OK 04
IIK 2.2

BHOTEeXHOIOTHUY B TEXHUUECKHUE
CHCTCMbI

Beinonnenue kenca Ha aHaJIn3
nH(pOpPMAIIUU O PA3BUTHUS
OMOTEXHOJIOTHI C TPUMEHEHUEM
TEXHUUYECKUX CHCTEM (10 TpyIIaMm),
MPEICTABICHUE PE3YJIbTATOB PEIICHUS
KEHWCOB
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