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PACCMOTPEHO COI''TACOBAHO

Ha 3acegannu 1K 3am.qupektopa no YMP
0011e00pa3oBaTeIbHBIX,

COIMATBHO-TYMaHUTAPHBIX U

eCTeCTBeHHOHay‘-IHBIX

JUACIUATUINH

[Tporpamma yueOHo¥ muctumuimasl OO/.11 Buosoruss pa3paboraHa B COOTBETCTBHH C
TpeboBanusiMu DenepanbHOr0 rocyAapCTBEHHOT0 00pa30BaTENBHOIO CTaHIAPTa CPEIHEro OOIIero
oOpa3zoBanus (YTBEpKIeH NMpuKa3oM MuHHCTepcTBa oOpa3oBaHus U Hayku Poccuiickoii Denepanuu
or 17.05.2012 r. Ne 413, B gelictByromei penaknuu), DemepaabHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNBLHOTO CTAaHIApTa CPEOHETr0 MPOPECCHOHATHHOIO 00pa3oBaHHUS IO CHCIHATBLHOCTH
15.02.12 MoHTax, TEXHUYECKOE OOCITY)KMBAHHE M PEMOHT IMPOMBIIIIEHHOTO 00OpyaoBaHus (110
orpaciisim) (yTBepKIeH npukazom MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit @enepanuu ot 9
nexkadbpss 2016 r. N 1580), pekoMeHIaUUsAMH II0 OpPraHU3alMU IOJYYECHHUS CPEIAHEro OOIIero
o0Opa3oBaHMsl B Tpejeiax OCBOCHHUS 00pa30BaTENBHBIX IMPOrPaMM CPETHEro MpOoQecCHOHATHLHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOrO oOmIero oOpa3oBaHHMs € yd4eToM TpeOoBaHMM QenepanbHbIX
rOCy/lapCTBEHHBIX ~00pa30BaTENIbHBIX CTaHAAPTOB M  IOJIY4aeMOHl CIELUUAIbHOCTH CPEIHEro
npodeccnoHanbHOro 006pa3zoBaHus, MPUMEPHON IporpaMMoil yueOHON TUCHUIUIUHBI «buonorusy s
npoecCHOHATBHEIX ~ 00pa30BaTEIbHBIX OpraHu3anuii,  PEKOMEHJIOBAaHHOMU denepanbHbIM
roCy/1apCTBEHHBIM OIOIKETHBIM 00pa3oBaTenbHbIM YUPEKICHUEM JIOTIOTHUTEIHHOTO
npodeccruoHanbHOro o0pazoBanus «MHCTUTYT pa3BUTHA MPOGECCHOHATFHOTO 00pa3oBaHus» (anee —
ObI'OY O «UPIIO») B KayecTBe MPUMEPHOM MpOrpaMMbl Jid peadu3aluud OCHOBHOMN
npodeccuoHanbHON 0o0pazoBarenbHOi nporpamMmel CITO Ha 6a3ze 0OCHOBHOTO 00M1IET0 0Opa3oBaHUS C
MOJIy4YeHUEM cpeJiHero obiiero odbpaszoBanusi, mpotokoa Ne 14 ot «30» Hos6pst 2022 r.

Opranuzanus-pa3padoTuuK:
l'ocynapctBenHoe OroJKeTHOE mMpodeccHoHANbHOE 00pa3oBaTelbHOE YdpexaeHne MOCKOBCKOU

obnactu «CeprueBo-Ilocaackuil KommemK»

ABTOp-pa3zpabOTUHK:

Cununpina U.H. - npenogaBatens I'BIIOY MO «Ceprueso-Ilocanckuil kommemx»
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCIHUILIIUHBI « BHOJIOT UST»

1.1. MecTo AucuMIuInHbI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CIIO

Ob6meoOpa3oBatenbHas aucuumimHa «buonorus» wuszydaercs Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeIbHOM LHKIJIE y4eOHOro IJlaHa OCHOBHOW MpodeccnoHalbHOM 00pa3oBaTenbHON
nporpammbl CIIO B coorBerctBHM ¢ PI'OC mo cnenuanbHocTH 15.02.12 MOHTaX, TEXHHYECKOE
o0CITy’kKMBaHHE U PEMOHT IMPOMBILUIEHHOTO 000pYy10BaHUS.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAaThl 0OCBOCHUA TUCHUIIIMHBI:

Heas: QopmupoBaHue Yy CTYIEHTOB TMPEACTABICHUS O CTPYKTYPHO-(PYHKIIMOHAIBHOM
OpraHU3alMK KUBBIX CHCTEM Pa3HOT'0 paHIa KaK OCHOBBI IPUHATHS PEIIEHUI B OTHOILIEHUH OOBEKTOB
KMBOM MPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYALIUAX.

3agauu:

1) chopmupoBaTh MOHMMAHHE CTPOEHHs, MHOrooOpa3usi U OCOOEHHOCTEH >KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpPraHU3allUy, 3aKOHOMEPHOCTEHN MPOTEKaHUs OMOJIOTMUECKUX MPOLIECCOB U SIBICHUN
B OKpY)Karollled cpene, LEI0CTHOM HayyHOM KapTHHBI MHpa, B3aUMOCBSI3M U B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHS ONPEIENSTHh *KHUBble OOBEKTHl B MPUPOJE; NMPOBOAUTH HAONIONEHUS 3a
HKOCUCTEMAaMHU Ul BBISIBICHUS €CTECTBEHHBIX M AHTPONOI€HHBIX H3MEHEHWUH, MHTEPIPETHPOBATH
pe3yabTaThl HAOIIOCHUH,

3) cdopmHpoBaTh HABBIKM NPOBEACHHS MNPOCTEHIINX OHOJOIMUYECKUX SKCHEPUMEHTAIbHbBIX
HCCIIEIOBaHMM ¢ COOJII0ZIeHHEM MpaBuIl O€3011aCHOT0 OOpalleHus ¢ 00bEKTaMU U 000PYI0BaHUEM;

4) pa3BUTh YMEHMs MCIIOJIb30BaTh HMH(GOpPMALMIO OMOJIOTMYECKOIO XapakTepa M3 Pa3IMYHbIX
HCTOYHUKOB;

5) chopMupoBaTh YMEHHS IPOTHO3UPOBATH MOCIIEICTBUS CBOEH 1€ATEIHHOCTH IO OTHOLIEHHIO K
OKpY’Karolen cpeze, COOCTBEHHOMY 370pOBbIO; OOOCHOBBIBATh M COOJIOATh MEPhl NMPOGUIAKTUKH
3a00JIeBaHUH.

6) chpopMHpOBaTH NOHUMAHHE 3HAYMMOCTH JTOCTH)KEHUH OMOJIOTUYECKOM HayKH M TEXHOJIOTUH B
IIPAKTUYECKON JEATEIIBHOCTH YEJIOBEKAa, PAa3BUTHM COBPEMEHHBIX MEIMLUHCKUX TEXHOJIIOTHHA U
arpoOMOTEXHOJIOT HH.



1.2.2. Ilnanupyemblie pe3yjbTAaThl 0CBOEHHsI 001e00pa3oBaTeibHON AUCHUILIMHBI B c00TBeTCTBUU ¢ PI'OC CIIO m Ha ocHoBe ®I'OC

COO
Kon n Il1anupyeMbie pe3yabTaThl OCBOEHHS AMCHHILIAHDI
HANMEHOBaHHe
(])OpMpreMquX Oo6mue JMCuMILIMHAPHbIE
KOMIEeTeHIH i

OK 01. Beibupats
CIIOCOOBI pereHus
3a1a4
npoeCCUuOHATIBLHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH Tpy/10BOT0 BOCIIUTAHMS

- TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MAaCTEpPCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTHBHOH J€ATENHHOCTH TEXHOJOTMYECKOH H
COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIUUPOBATH,

IJIAaHUPOBaTh W CAMOCTOSITEJIBHO  BBITIOJIHATH  TaKYIO
JIeSTeTbHOCTb;
- UWHTEpeC K pasnuvHbeIM chepam  npodeccHOHATBHON

JESTEIIBHOCTH,
OBnajeHne yHUBEpCalIbHBIMM YYEOHBIMHM IO3HABATEIbHBIMU
JEHUCTBUAMMU:

a) 0a3oBble JJOrHYeCKHUe JeHCTBUSA:

- CaMOCTOAITENbHO (HOPMYJIMPOBATh U AKTyaIU3UPOBATh
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WX OCHOBAHUS NS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHN S,

- OINpEAeNATh LEIN ACATEIbHOCTH, 3a/aBaTh IapaMeTpbl U
KPUTEPUN UX JTOCTHKEHUS;

- BBIBIATH  3aKOHOMEPHOCTM U IPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBICHUIX;

- BHOCUTb KOPPEKTUBBI B

JACATCIIBHOCTh, OILCHHUBATH

COOTBETCTBHC PE3YIBTATOB OEJIsIM, OLICHUBATh PUCKHA

MOCJIEACTBUN NeITEeTbHOCTH,

c(OpPMUPOBAHHOCTh 3HAHMM O MECTe U POJIU OHUOJOTHH B
CUCTEME HAy4YyHOro 3HaHHs; (YHKIMOHAIBHONH TPaMOTHOCTU
YyeloBeKa AJIs PEelIeHuUs )KU3HEHHBIX MPOo0eMm;

chOpPMUPOBAHHOCTh ~ yYMEHHUS  PaCKpbIBaTh  COJAEpIKaHUE
OCHOBOIIOJIATAIOIINX OUOJIOTHYECKUX TEPMUHOB W TIOHSITHI:

JKU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, IOIYJISLHUS,

JKocucTema, OuoreHo3, Ouocdepa; wmerabonuszm (oOMeH
BEIIICCTB u MIPEeBpaICHIEC SHEPTHH), roMeocTas
(camoperysmms), OMOCHHTE3 Ocka, CTPYKTYpHas

OpraHu3aIys KHUBBIX CHCTEM, JIUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCIIPOM3BEJICHHE (PENPOMYKIIHsI), HACICICTBEHHOCTD,
U3MEHYMBOCTh, OJHEPrO3aBHCUMOCTh, POCT U Ppa3BUTHE,
YpPOBHEBAsI OPTaHU3AIIHS;

c(hOpMUPOBAHHOCTh  YMEHHS

OCHOBOIIOJIararommx OMOJIOTMYCCKUX TGOpI/IfI N THUIIOTE3!:

pacKkpbeIBaTh  COJEPKaHHE
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIFOIIMOHHOM,
MIPOUCXOXKJICHHS )KU3HU U YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIIHE
Omosorndeckre 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunoBa, 3. I'ekkensa, ®. Mromiepa, K.
bapa), rpaHuIel X TPUMEHUMOCTH K KUBBIM CUCTEMAM;
MpuoOpeTeHrne OmbITa TPUMEHEHHUS] OCHOBHBIX METOJIOB
MMO3HAHUS, OMOJIOTHH:

HAay4YHOI'O HCIOJIB3YEMBIX B




- pa3BUBaTh KPEATHMBHOE MBIIUICHUE TMPU  PEIICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HccCJIe0BATEIbCKHE eCTBUS:

- BJIAJETh HABBIKAMU  y4EOHO-UCCIICOBATEILCKOH U
MPOCKTHOM JIEATEIILHOCTH, HABBIKAMHU Pa3peIIeHUs MPooIieM;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC CBSI3U "
aKTyaJIM3UpOBaTh 3ajadyy, BBIABUIaTh THIIOTE3y €€ PELICHHUS,
HaXOJUTh  apryMEHThl Ul  JOKa3aTeJbCTBA  CBOMX
YTBEPXKICHHIA, 33]1aBaTh MApaMETPhl K KPUTEPHUH PEIICHUS;

- AQHAIM3MPOBATH IIOJIYYCHHBIC B XOJAC pCIICHUS 3aJa4u
pe3yNIbTaThl, KPUTHYCCKH OIICHHBATh WX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- YMEThb TIEPCHOCHUTH

MMPAKTUYCCKYHO obnactu KU3HCACATCIIBHOCTH,

3HaHUS B [I03HABATCIbHYID U
- YMEThb HHTETPHPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBABUTaTh HOBBIE WJAEHU, TNpearaTb OpUTHHAJIbHBIC

MoAXOJAbl U PCHICHU A,

HHGJIIOILGHI/ISI U OIHMCaHUA JKHUBBIX CHUCTEM, IIPOLECCOB H

SABJICHHI; OpraHU3allMd ¢ TPOBEICHHUS OHOIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXKIYy  MCCIEIyEeMBbIMU BEJIMYMHAMU,

OOBSICHEHHUS] TIOJYYCHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJIOB C HCIOJIb30BAaHUEM HAYYHBIX MOHATUH, TEOPHH U
3aKOHOB;

c(OpPMUPOBAHHOCTh  YMEHHUS

BBIICIATD CYHICCTBCHHBIC

IpU3HAKU BHPYCOB, DYKapHOT;

OOHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OpraHu3MOB, BHIOB,

KJIETOK IPOKapuoT |

OMOreoIeHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB
oOMeHa BEHISCTB U TMPEBPAICHUS DSHEPrUU B KIETKE,
(doToCHHTE3a, IUIACTUYECKOTO W JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei{03a, OIUIOJI0TBOPCHHUSI, PA3BUTHUS H
Pa3MHOKCHHUS, WHIMBUAYAILHOTO Pa3BUTUS  OpraHU3Ma
(oHTOrEeHe3a), OOpbOBI 3a CYHIECTBOBAHHME, ECTECTBEHHOIO
ot0Oopa, BUI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpene oOWTaHWs, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,

AHTPOITIOTCHHBIX H3MEHEHNHU B JKOCHUCTEMAX cBOeH
MECTHOCTH, KPyrOBOPOTA BEIICCTB M NIPEBPAICHUE SHEPTHH B
ouocdepe;

c(hOpPMUPOBAHHOCTh YMEHHUS pellaTh OUOJIOTMYECKUE 3a/1auH,
COCTaBISTh TEHOTHUIUYECKHE CXEMbl CKPEUIUBAHUS IS
pa3HBIX THUIIOB HACJIEIOBaHUS MPHU3HAKOB Y OpPraHU3MOB,
COCTaBISTh CXEMBl TEpEeHOCa BEIIeCTB M DHEPruu B

9KOocHUcTeMax (IIeNU MUTaHUs, TTUIIEBBIC CETH)

OK 02.
Ucnons3oBars
COBPEMEHHBIE
CpeJ/ICTBa TMOUCKA,

B o0s1acTH HEHHOCTH HAYYHOTI'O O3HAHUS:
- c(OpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTHUS HAayKH U OOIIECTBEHHON

c(hOpMUPOBAHHOCTh  YMEHUH

nH(popMaLHi0 OHOJIOTUYECKOTO COJEPXKAHUS, BKIIIOYAIOLIYIO

KPUTHYCCKU OILICHUBATh

NICCBAOHAYYHBIC 3HaHUA us3 PA3JIMYHBIX HCTOYHUKOB




aHam3a u
UHTEpIpETaluu
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodecCHOHATbHON
JeSITeTbHOCTH

IMPAKTHUKH, OCHOBAHHOTI'O Ha JAuajiore

KYJbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
IIOJIMKYJIETYPHOM MMPE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM U YMUTATEIIBCKOW KYJBTYPBI
KaK CpeICTBa B3aMMOJCHUCTBUSA MEXAY JIIOABMHM M ITO3HAHUS
MUDA;

- OCO3HaHUE LIEHHOCTH HAY4YHOH IEATEIBHOCTH, TOTOBHOCTH
OCYIIECTBIIATh IIPOEKTHYIO u HCCIIEIOBATEIIBCKYIO
JIEeATEIbHOCTh UHANBUIYAIBHO U B IPYIIIIE;

OBnajgenne yHUBEPCATbHBIMH Y4EOHBIMH IO3HABATEIbHBIMU
JICUCTBUSIMU:

B) padora ¢ unopmanueii:

- BJIa/IETh HaBbIKaMU MOJTy4€HUS HHPOPMALMU U3 UICTOUHUKOB
pa3sHbIX THIIOB, OCYILECTBIIATh
aHalu3, CHCTEMaTHU3allMi0 W HUHTEpHpeTalnuo HHGpOopMaluu
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

- CO3daBaTb TCKCTbI B Pa3JIMYHBIX (I)opMaTax C YUYCTOM

CaMOCTOATCIIBHO IIOUCK,

Ha3Ha4YeHUs] MHPOpMAIMU M 1EJIEBOM ayAUTOpPHM, BbIOMpas
ONTUMAJIbHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIU3aliy;

- OLICHUBATh JIOCTOBEPHOCTb, JIESTHTUMHOCTh MH(QOpPMAILINH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;
cpencraa MH(POPMALIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PELIEHUH KOTHUTUBHBIX,
KOMMYHHMKaTHBHBIX M  OpraHM3allUOHHBIX  3aJad ¢
TpeOoBaHUI TEXHUKHU

- HCIIOJBb30BaTh

co0uTr0IeHHEM SPrOHOMUKH,
0€30MacHOCTH, TUTHEHBbI, PecypcocOepeKeHUsl, MPaBOBBIX U
STUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MMacHOCTH;

- BJIQIETh HAaBBIKAMU PAcIO3HABAHMS U 3aILUTHl HH(POPMAIINY,
nH(}OpMallMOHHON 6€30MaCHOCTH JTUYHOCTH

(cpenctBa MaccoBOW HMH(POpPMALIMK, HAYYHO-TIOMYJISPHbIC

MaTepuaibl);  MUHTEPIPETUPOBATH  ITHUYECKUE  ACIEKTHI

COBPEMEHHBIX HCCJICIOBAaHUN B OWOJNOTHH, MEIUIMHE,
OMOTEXHOJIOTHH;, PACCMATPUBATh IIO0AITBHBIC SKOJIOTHYCCKHE
po0OJIEMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO MTO3HUIIHUIO;

COOCTBEHHBIE

c(OpPMUPOBAHHOCTh ~ yMEHUU

YCTHBIC

CO31aBaTb

IIUCbMEHHBIE U COOOIlEHHST HA  OCHOBE
Ouoslornueckol MH(OpPMAIMKU U3 HECKOJbKHX HCTOYHHKOB,

T'paMOTHO HCIIO0JIB30BATh MMOHSATUNHBINA armapar ouoJioruu




OK 04. 3ddexTruBHO

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTH U

an06peTeHHe OIlbITa IIPHUMCHCHHUA OCHOBHBIX MCTOI0OB

B3aHMOJICHCTBOBATE | caMOOMpEIeICHHIO;
m  pabotath B | _oppanemue HaBBIKAMU y4e0HO-HCCIIEN0BATENLCKOIM, HayHOTO  NOSHAHMA,  MCHOIB3YeMBIX B  Ouosormu:
KOJUIEKTHBE " B . HAOJIOJICHUST W ONMHUCAHMS JKUBBIX CHUCTEM, IPOIECCOB U
KOMAaHJIE TIPOCKTHON 1 COLUATBHOM NCATEIBHOCTH, SBJICHWI; OpraHW3alldid W TIPOBEICHHUS OWOJIOTHYECKOTO
Osi1ajieHne  yHHBepPCAJIbHBIMH  KOMMYHHKATHBHBIMHU 3KCIIEPUMEHTA, BBIJIBH)KCHUSI TUTIOTE3, BBISIBJICHUS
NeMCTBUAMMU: 3aBUCUMOCTH MEXTY HCCIIeTyEMbIMU BEJIMYMHAMU,
6) COBMECTHAA 1eATEJIbHOCTD. OGLSICHCHI/ISI Honyqume pCBYHI)TaTOB nu q)OpMy.III/IpOBaHI/ISI
- [OHMMAaTbh M WCIOJb30BaTh IPEMMYIIECTBA KOMAHIHOI 1 | BPIBOIOB C HCTIONB30BAHUEM HAYYHBIX MOHSATUH, TECOPUU H
WHIUBUTyaJIbHON PabOThI; 3aKOHOB
- MIPUHUMATD LeTn COBMECTHOM NEeSITeIbHOCTH,
OpraHU30BBIBATH M KOOPAUHUPOBATH JICUCTBUS IO €€
JOCTH)KEHHMIO: COCTAaBJIATh IUIAaH JEWCTBUM, pacHpencisiTh
pPOJIU C Y4EeTOM MHEHUN YYaCTHHKOB OOCYXIATh PE3yNIbTaThI
COBMECTHOM pabOTHI;
- KOODAMHHMPOBATb U BBINOJIHATH paboOTy B YCIOBUAX
peanbHOro, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMO/ICUCTBUS;
- OCYHIIECTBJISTh MO3UTHUBHOE CTPATETHMUECKOE IMOBEICHHUE B
pa3IMYHBIX  CHUTyallusX, TMPOSBISATH  TBOPYECTBO U
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM
OBaanenue YHHMBEPCAJbHbIMH peryJsiTuBHbIMHU
JeliCTBHSIMU:
I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:
- NPUHUMATh MOTHBBI M apryMEeHThl APYIHX JIOAEH Mpu
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;
- MPYU3HABATh CBOE MIPABO M MPABO APYTHUX JIFO/ICH HA OMIHOKH;
- pa3BUBATh CIIOCOOHOCTh TTOHUMATh MHP C MO3UIIUU APYTOTO
YeJIOBEKa
OK 07. B 06.1acTH 3K0J10rHY€CKOT0 BOCIUTAHMS S
CoieiicTBOBATh - chOPMHUPOBAHHOCTH IKOJIOTHUECKOH KYIbTYPhl, OHHMAHUE c(hOpPMUPOBAHHOCTh YMEHUSI TIPUMEHSTH MOTy4YeHHBIC 3HAHUS




COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepexeHn
10, IPUMCHSATH
3HaHUS 00
WU3MEHEHHUHU KJIMMaTa,
TPUHITUITBI
OEpEIKITUBOTO
MIPOU3BO/JICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaITUIX

BIMSHUS  COLMAIBHO-D)KOHOMHYECKMX  IIPOLIECCOB  HA
COCTOSIHHE NPUPOJHOM M COLHMAIBHOM Cpelpl, OCO3HAHUE
r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IJIJAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUN B OKPYXkKarOLEH
Cpelle Ha OCHOBE 3HAHMs LEJIeH YCTOWYUBOIO pa3BUTHSA
YeJI0BEYECTBA,
AKTUBHOE  HEIPUITHE

OKpYKarolllei cpee;

JNEUCTBUM, TNPUHOCIIIMX  Bpex
- YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIC YKOJIOTHYCCKUE
MOCJICJICTBHS TIPEANPUHUMACMBIX JEHCTBUM, MPEIOTBpAIATh
HX;

- paclIMpeHHe OmbITa  JCATEIBHOCTH  JKOJOTUYECKOU
HaIpaBJICHHOCTH;

- OBJIAJICHHE HABBIKAMH y4eOHO-HCCIIEIOBATEIHCKOM, TPOSKTHON 1
COLIMAJILHOU JESTEIIEHOCTH

UL OOBSICHEHHSI OMOJIOTMYECKUX MPOILECCOB M SIBICHUM, IS
MPUHATHS IPAKTUUECKUX PELIEHUI B IOBCEAHEBHON KU3HU C
Henbio  obecriedyeHus 0€30IaCHOCTH CBOErO  370POBBbSI U
3/10pOBbsl  OKPYXAIOUIMX JIIOJEH, COOJIIOEHUS 3]I0pOBOrO
o0pasa >KU3HHU, HOPM I'PaMOTHOT'O MOBEJCHUS B OKpYKaroIen
MIPUPOJIHON cpene; IOHUMAaHUE HE0O0X0IMMOCTH
UCIIONIb30BAaHUSl JIOCTH)KCHUI COBPEMEHHON OWMONOTHH U
OMOTEXHOJIOTHIA ISl PAlIHOHAIBHOTO IPUPOAOIOIH30BAHHUS

[IK 3.1. Onpenensartpb
ONTUMAJIbHBIC
METO/IbI
BOCCTaHOBJICHUS
paboTocrnocoOHOCTH
TIPOMBITIICHHOTO
000pyIOBaHUS.

TFOTOBHOCTh K TPYyAy, OCO3HaHHE IIEHHOCTH MAaCTEepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOW JESATEIbHOCTH TEXHOJIOTHYECKON U
COILIMAJILHOW HANpaBICHHOCTH, CIOCOOHOCTh MHUIIMHUPOBATD,
IUIAHUPOBaTh M CAMOCTOSITENIbHO  BBIMOJNHATh — TaKyIO
NeSITeIIbHOCTb,

- MHTEpPEC K pa3IM4HbIM cdepam TpodecCHOHATHLHON
NESITeIbHOCTH,

BJIJICTh HABBIKAMU Y4eOHO-MCCIIEI0BATEIBCKOW U MPOSKTHOM
JeSITeTbHOCTH, HaBBIKAMHU pa3peIieHust MpooIiem;

- BBISIBIISATH NPUYMHHO-CJIEICTBCHHBIE CBSI3U "
aKTyaJIM3UpOBaTh 3ajauy, BBIABUraTh TMIIOTE3y €€ PEIICHHUS,
HaXOJUTh  apryMEHTBhl Ul  JOKa3aTeJbCTBA  CBOMX
YTBEPIKICHHIA, 3371aBaTh MTApaAMETPhl K KPUTCPUH PEILICHHS,

- AHaJIM3UpOBaTh IIOJTYYCHHBIC B XOJAC PCHICHUA 3aJladn

COPMHPOBAHHOCTh ~ YMEHUH  KPUTHUYECKU
nHpOpMaIIUIO OMOJIOTUYECKOTO CONEPKAHUS,

OLICHUBATb

HpI/IO6peT€HI/Ie OllblITa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHHA, HCIOJIb3YCMBbIX B OMOJIOTHH:
Ha6JIIOI[eHI/I$I N OIHMCaHUA JKHUBBIX CHUCTEM, IIPOLECCOB H

HBJICHI/II‘;I; OopraHu3anyd W MPOBCACHUA OMOIOTUYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHU A THUITOTE3, BBISABJICHUSA
3aBUCHUMOCTH MCKAY HCCIICAYyECMbIMU BCIMYHMHAMMU,

OOBSICHEHUS TOJIYYEHHBIX PE3yJIbTaTOB M (POPMYIHUPOBAHUS
BBIBOJZIOB C HCIIOJIb30BAHUEM HAYYHBIX IIOHATHUN, TEOPUM U
3aKOHOB




PE3yibTaTbl, KPHUTHUYCCKHU OLCHHUBATH HX HJOCTOBCPHOCTD,

IMPOrHO3UPOBATH UBMCHCHHUEC B HOBBLIX YCIIOBUAX,

- yMETh
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

NEPeHOCUTh 3HAHWS B TO3HABATEIBHYIO U
- YMETh HHTEIPUPOBATH 3HAHUS M3 Pa3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC WJCH, INpeylaraTh OPHTHHAIbHBIC
MOJIXOJTbI U PELICHHUS;

- TOTOBHOCTh K CaMOPa3BHUTHIO,
CaMOOTIPEICIICHHIO;

-OBJIaJICHUC

CaMOCTOATCIIBHOCTH U

HaBBIKAMHU y4eOHO-HCCIIeIOBATEIILCKOMH,

MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

IK
Oprann3oBbIBaTh

3.4.

BBITIOJTHCHUEC
IMPONU3BOACTBCHHBIX
3aJaHuN
HOAYNHEHHBIM
HEpCOHAIOM c
COOJIFOJICHMEM HOPM
OXpaHbl Tpyla |
OEpEKITUBOTO
TIPOM3BOJICTBA.

TOTOBHOCTh K TpYyJy, OCO3HaHHE IIEHHOCTH MAacCTEepCTBa,
TpyZAoJtooue;
- TOTOBHOCTh K aKTUBHOW JIEATEITHPHOCTH TEXHOJIOTHUECKON U

COIIMAIbHOM HAIMPaBJIEHHOCTH, CMOCOOHOCTh WHHUIIMHUPOBATH,

IUIAHUPOBaTb M CAMOCTOSATEIBHO  BBIIIOJIHATH  TaKyIO
JESATEIIBHOCTD;
- MHTEpeC K pa3IM4HbIM cdepamM HpodeccHOHATHLHON

ACATCIIBHOCTH,
BI1aACTh HaBBIKaMH y‘Ie6HO'I/ICCHe,Z[0BaTeHLCKOI>’I n HpOGKTHOﬁ
ACATCIIBHOCTH, HABbIKaAMHU Pa3spCUICHUA HpO6J’I€M;

- BBISIBJIATH MMPUYIUHHO-CJIICACTBCHHBIC CBs3U n
AKTyaJIM3UPOBATh 3a71a4y, BBIABUI'aTb TUIIOTC3Yy €€ PCIICHUA,
HaXoaUuTh APTYMCHTBI JJIsA

YTBEP)KJICHHI, 337aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

JOoKa3aTcJIbCTBa CBOUX

chOpMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKHU
uH(GOPMAIIHI0 OMOIOTUYECKOTO COJIePIKAHNUS,

OLICHUBATH

HpI/IO6peT€HI/Ie OllblITa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHHA, HCIOJIb3YCMBbIX B OMOJIOTHH:
Ha6JIIOI[eHI/I$I N OIHMCaHUA JKHUBBIX CHUCTEM, IIPOLECCOB H

HBJ'ICHI/II‘;I; opraHu3anu W MPOBCACHUA OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHU A THUITOTE3, BBISIBJICHUS
3aBUCHUMOCTH MCKAY HCCIICAYyECMbIMU BCIMYHMHAMMU,

OOBSICHEHUS TOJIYYEHHBIX PE3yJIbTaTOB M (POPMYIHUPOBAHUS
BBIBOJZIOB C HCIIOJIb30BAHUEM HAYYHBIX IIOHATHUN, TEOPUM U
3aKOHOB
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- QHAIM3MPOBATH IMIOJIYYCHHBIE B XOJAE pEIICHUS 3aJa4u
pe3ynbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTh TICPEHOCHTh 3HAHWUA B T[IO3HABATEIBHYID U
MPAKTHYECKYIO 00JIaCTH KU3HEACATCIIEHOCTH;

- yYMETh HHTEIPUPOBATh 3HAHUSA M3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIC WJCH, INpeylaraTh OPHTHHAIbHBIC
MOJIXOJTBI U PEIICHHUS;

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITCIILHOCTH U
CaMOOTIPEICIICHHIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-HCCIIeIOBATEIILCKOMH,
IIPOEKTHOM M COIMAIbHOM JIeATSIIBHOCTH;

11



2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHON JUCIATLIIMHBI

2.1. O0beM QMCHUILIAHBI H BUAbI Y4eOHO# padoThI

Buna yueOHoii padboThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpPaMMBbI THCHUTLIAHBI 72
B T.4. ()opMe MPaAKTHYECKOIi NMOAT0TOBKE 12
OcHoBHoOE coiepKaHue 72
BT. 4..
TEOpEeTUIEeCKoe 00ydeHne 40
B T.4. MPO(ECCHOHAILHO OPUEHTUPOBAHHOE COJICPIKAHUE 2
MPaKTUYECKHUE 3aHATHUS 20
B T.4. MPO(ECCHOHAILHO OPUEHTUPOBAHHOE COJICPIKAHUE 8
1abopaTOpPHBIE 3aHATUS 4
B T.4. IPO(ECCUOHATILHO OPUEHTUPOBAHHOE COICPKAHKEC 2
KonTtposabHnas padora 6
IIpomeskyTouHas arrecTauus (3a4er) 2
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2.2. TemaTn4yecKHuil IJIaH U coePKAHUE TUCHUILINHBI

B ToM uncie B

DopMuUpyeMbl
HaumenoBanue | Coaep:kaHue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem dopme e
pa3/iesioB M TeM JIa0opaTopHbIe M MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAY/Ib (MPH HAJHYNH) YacoB  (MPAKTHYeCKOW —
MOAT0TOBKH
1 2 3 4 5)
Pazgen 1. Kilerka — cTpyKTYpPHO-(p)YHKIIMOHAJILHAS €INHHUIA KUBOTO 18
Tema 1.1. OcHoBHOE coep:kaHue 2 OK2
buogorus kak Teoperuueckoe o0yueHue: 2
nayka. Obmas CoBpeMeHHbIe OTpacau OUONIOrnuecKkux 3HaHuil. CBsi3b OMOJIOTUU C IPYTUMH HayKaMu:
XapaKTEePUCTHK  |Gpoxumus, Onodusnka, OMoHuKa, renoreorpadus u ap. Poias u mecto Ouosnoruu B
a JKM3HH (dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. Y POBHH OpraHU3alluu KUBOU MaTEPUH.
OO0m1as XxapakTepuCTUKa KU3HU, CBOMCTBA KUBBIX CUCTEM. XUMHUYECKHI COCTaB KIETOK
Tema 1.2. OcHoOBHOE co/lep:KaHue 6 OK-1
CTpykTypHO- Teopernueckoe odyueHue: 2 OK-2
¢ynkmmonansn | Kierounas teopust (T. [lIBann, M. Ilneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHUS OK-4
asi OPraHu3aNus | COBPEMEHHOH KJI€TOUYHOI Teopun. THUIbI KJIETOYHON OpraHU3aliu: IPOKAPUOTHUECKUN U
KJIETOK syKapruoTHUecKui. OJJHOKJIETOUHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHne
poKkapuoTHYeckon KiaeTku. CTpoeHHe 3yKapuoTHUeCKon KieTku. Heknerounsie popmbl
XKHU3HU (BUPYCHI, OakTepuodarm)
JlaGopaTopHble 3aHATHSA: 2
[IproGperenue onbITa MPUMEHEHHUS] TEXHUKH MUKPOCKOITUPOBAHUS TIPU BHITIOJTHEHUH
1a00paTOPHBIX padoT:
JIaGoparopHas
1. JlaboparopHnas pabota «CTpoeHne KIETKHU (paCTeHHUs, d)KUBOTHbIE, IPUOBI) U
KJIETOYHBIE BKJIFOUEHUS (KpaxMall, KapOTUHOMIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»
[TonroroBka MUKpOIpenapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BHISIBJICHHE
pa3nuuuii MeXIy u3ydyaeMbIMU 00beKTaMu, GOPMYITUPOBAHNE BEIBOJIOB
IpakTHyecKne 3aHATHS: 2

BI/IPYCHBIG n GaKTepI/IaHLHLIC 3a00JIeBaHUs. O6I_I_[I/IC MPUHIUIIBI UCTIOJIb30BAHU
JICKApCTBCHHBIX BCHICCTB. OcobeHHOCTH NPUMCHCHUA AHTHOMOTHKOB. Hpe)lCTaBJ'IeHI/Ie
YCTHBIX COO6H.ICHPII>1 C Hpe3eHTaL{HefI, MMOATOTOBJICHHBIX IO NICPEYHIO HCTOUYHUKOB,

13




PCKOMCHAOBAHHBIX MMPCIIOAaBaTCIICM

Tema 1.3. OcHoBHOE coep:kaHue 4 OK-1
CTpyKTypHO- Teopernueckoe od0yueHue: 2 OK-2
¢yHkuHOHaIBH | XpomocomHas Teopus T. Moprana. CTpoeHHe XpoMOcoM. XPOMOCOMHBIH HabOp KIETOK,
bie (PaKTOPBI TOMOJIOTUYHBIC ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TaITOUAHBIA U TUTIJIOUTHBIN HA0OP.
HacaeACTBEHHOC | HykneumHoBwie kucioThl: JIHK, PHK HaxoxneHue B kiieTke, UX CTpoeHHEe U (PYHKIIUH.
T™H MaTtpuuHble IpOLEecChl B KIIETKE: peruinKanus, OuocuHTe3 oenka, penapauus. [ enetnyeckuit

KOJ[ M €r0 CBOICTBa

IIpakTHYeckue 3aHATHSA: 2

Pemrenue 3amau Ha onpeeneHue nocae0BaTeIbHOCTH HYKJICOTHA0B, aMUHOKHUCIIOT B HOPME

U B CIIy4ae U3MEHEHMS MOCIeA0BaTENbHOCTH HyKiIeoTua0B JJHK
Tema 1.4. OcHoBHoOe coJepkaHue 2 OK-2
O0OmeH BemecTB | Teopernueckoe odyueHue: 2
U npeBpamieHue | [Togarue MeTa00oIu3M. ACCUMWIALIMA M TUCCUMUWIALASA — IBE CTOPOHBI MeTabonu3Ma. THUmbl
JHEpPIruu B oOMeHa BelIecTB: aBTOTPOGHBIN U reTepoTpodHbIi, a3poOHBINA U aHadpoOHBIN. [TnacTuyeckuit
KJICTKE obMmeH. DoTocrHTEe3. XEeMOCHHTE3
Tema 1.5. OcHoOBHOE co/lep:KaHue 2 OK-2
KuzHeHHbIH Teopernueckoe odyueHue: 2 OK-4
UK KJIETKH. Kiterounslii nukin, ero nepuoasl. MuTo3s, €ero CTaiuy ¥ MpOUCXOJALINE IPOLECCHI.
Muro3. Meit03 | Buonornueckoe 3HaueHre MUTO3a. Meiio3 u ero craguu. [loBeieHrEe XpOMOCOM B Meifo3e.

Kpoccunrosep. buonornueckuii cMbica Meno3a
KouTtpoJubHasn MonekyJIpHbIIA YPOBEHb OpraHU3aliuy )KUBOTO 2
padora
Pazgen 2. Ctpoenne n GyHKUMH OPraHu3Ma 20
Tema 2.1. OcHoBHOeE coaep:xaHue 2 OK-2
Crpoenne Teopernueckoe o0yueHnue: 2 OK-4
OpraHmsma MHoOrokieTouHble Oprann3mMel. B3anMoCBsI3b OPraHOB U CUCTEMBI OPTAHOB B

MHOTOKJIETOYHOM OpraHu3Me. ['oMeocTas opranusma u ero nojajep >kaHue B mporiecce

KU3HEICSITCIIbHOCTH
Tema 2.2. OcHoBHOE coep:KaHue 2 OK-2
®opmbI Teopernueckoe odyueHmue: 2
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Pa3MHOKEHHUA ®opmbl pa3sMHOXKEHHUsE Opranu3MoB. becnosoe 1 nmonoBoe pazmMHokeHue. Buapl 6ecnonoro
OpPraHu3MoB pazMHoxxeHus. [TonoBoe pasmHokeHue. ['amerorenes y x«kuBoTHbIX. CriepmMaToreses u

ooreHe3. CTpoeHMe MOJIOBBIX KIETOK. OII0J0TBOpPEHNE
Tema 2.3. OcHoBHoOe coepkaHue OK-2
OuTorenes TeopeTnueckoe o0y4eHue: OK-4
pacTenwuii, NuauBuayanbHOe pa3BUTHE OPraHU3MOB. OMOpuoreHes u ero craguu. [loctamMOpruoHanbHbIN
KUBOTHBIX U nepuoa. CTaauu MocTIMOPUOHATIBLHOTO Pa3BUTHS Y )KMBOTHBIX M UelioBeka. [Ipsmoe u
4€JI0BCKa HenpsiMoe pazBuTue. buosornyeckoe crapenure u cMepTb. OHTOreHe3 pacTeHUI
Tema 2.4. OcHoOBHOE co/iep:KaHue OK-2
3axonomepHocT | Teoperuyeckoe o0yyeHue: OK-4
H HACIeA0BAHMA | OCHOBHBIC IOHITHS FTEHETUKH. 3aKOHOMEPHOCTU 00pa3oBaHusl rameT. 3akoHsl I'. Mennens

(MOHOTHOpUIHOE ¥ TOJUTHOPUIHOE CKpelnBanue). B3anmoaeiicTBrue reHoB

IIpakTnyeckue 3aHATHA:

Pewrenue 3amau Ha onpeaeneHne BEpOATHOCTH BOSHUKHOBEHHUSI HACIECTBEHHBIX IPU3HAKOB

MIPH MOHO-, IU-, TIOJUTUOPUTHOM U aHAIM3UPYIOIIEM CKPEIIMBAHUH, COCTABIICHUE

FEHOTHUIMYECKUX CXEM CKPEIMBAHUS
Tema 2.5. OcHoOBHOE co/lep:KaHue OK-1
CuenJieHHOe Teopernueckoe o0yueHue: OK -2
Hacjie10BaHHe 3akonbl T. Moprana. CuersieHHOe HaclieI0BaHUe T€HOB, HAPYIICHHUE CIICTUICHHS.
IIPU3HAKOB Hacnenosanue npusHakoB, CIEIJIEHHBIX C TTOJIOM

IIpakTnyeckue 3aHATHA:

Pemenue 3ana4 Ha onpeesieHne BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB

IIPY CLEIIJIEHHOM HacJIEJOBAHUH, COCTABIEHUE T€HOTUIINYECKUX CXEM CKPELIMBaHUS
Tema 2.6. OcHoBHOeE coaep:xaHue OK-1
3akonomepHocT | Teopernyeckoe o0y4eHue: OK -2
u N3meHunBOCTH NpU3HAKOB. BU/Ibl N3MEHUNMBOCTH: HACJIEICTBEHHAs! M HEHACIIE/ICTBEHHAS. OK-4
U3MEH'IMBOCTH 3aKOH rOMOJIOTHYECKUX PAIOB B HacieacTBeHHOM u3menunBocty (H.W. BaBumos).

MyTtannoHHas TeOpHst K3MEHUYUBOCTH. BHJIBI MyTaIMil ¥ IPAYUHBI UX BOSHUKHOBCHHSI.
Kapuotum yenoeka. HacneacTBeHHbIE 3a00IeBaHUs YeoBeKa. [ eHHBIE M XPOMOCOMHEBIE
00J1e3HU YeoBeka. bojie3Hu ¢ HaceICTBEHHOM MPeapacioioKEHHOCTRIO. 3HAUCHHE
MEUIIMHCKOW TeHETHKH B MPEJIOTBPAIICHUH | JICYCHUN TeHETHICCKUX 3a00JIeBaHN
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YCJI0BCKAa

IIpakTHYecKkHe 3aHATHSA: 2

Pemrenue 3ana4 Ha onpeneneHue TUIIAa MyTallUK [IPU IIepeiade HaclIeACTBEHHBIX IIPU3HAKOB,

COCTaBJICHHE T€HOTUIINYECKUX CXEM CKpELIUBaHUS
KoutpoabHasn 2

Crpoenue U pyHKIUHN OpraHu3Ma
padora
Paznen 3. Teopusi 3BoJIounu 6
Tema 3.1. OcHoOBHOE co/lep:KaHue 2 OK-2
Hcropus Teopernueckoe o0yueHue: 2 OK -4
IBOJIIOIHOHHOTO | [Teprrie sBomronronHbIe KoHIenmu (JK.b. Jlamapk, X.JI. Broddon). DBonronronHas Teopus
y4eHusl. Y. NapBuna. CuHTETHYECKAs TEOPHUS IBOJIIOLIUY U €€ OCHOBHBIE ITOJOXKEHHUS.
Muxpo3Boaoun MuxposBomntouus. [lonmynsuus Kak 3JieMeHTapHas eIMHUIA 3BOIOIUU. [ eHeTnueckue
s OCHOBBI 3BOJIIOIMH. DJIeMeHTapHble (pakTopsl 3BOIIOLMU. EcTecTBeHHbII 0TOOD —

HaNpaBJSIOIUH GakTop BOIONNHA. BugooOpa3oBaHue Kak pe3yabTaT MHKPOIBOIIOIHA
Tema 3.2. OcHoOBHOE co/lep:KaHue 2 OK-2
MakposBoaoun | Teoperuueckoe o0ydyeHue: 2 OK-4
f. MakposBosronust. @opMbl 1 OCHOBHbIE HanpaBieHus MakposBoiroiuu (A.H. Ceeprios).
BosnukHoBenue | [Tytu noctmxkeHus Guonaorndeckoro nporpecca. Coxpanenue 6MopazHO00pasus Ha 3eMile.
U pasBUTHE I'unoTe3bl U Teopun BO3ZHUKHOBEHUS JKU3HU Ha 3emiie. [losiBiaeHue nepBhIX KIETOK U UX
Ku3HH Ha 3emute | spomronus. [IpokaproTHl M SyKapuoThl. [IpoucX0kIeHIe MHOTOKIETOUHBIX OPTaHU3MOB.

Bo3HUKHOBEHME OCHOBHBIX IAPCTB SYKAPHOT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK -2
IIpoucxoxnenne | Teopernueckoe odyuenmue: 2 OK-4
e/10BeKa — AHTponosiorus — Hayka o yesoBeke. CucremaTiieckoe MojokeHue yenoseka. CXoacTBo U
AHTPOIIOT€HES OTJINYUS YEJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTaIMM AHTPOIOTE€HE3a. DBOIIOLUS

COBPEMEHHOI'0 YEJIOBEKA.

UYenoBeueckue packl U UX €JUHCTBO. BpeMs U IIyTH pacceneHus YeJIoBeKa 110 IUIaHEeTe.

[TprucnocoOaeHHOCTD YeTI0BEKa K Pa3HbIM YCIOBHIM CPE/Ibl
Pa3nea 4. dxosorus 18
Tema 4.1. OcHoOBHOe coiep:KaHue 2 OK-1
Jxosornvyeckne | Teopernueckoe odoydeHue: 2 OK-2
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(daxTopsl u Cpenpl 0OuTaHMUs OPraHU3MOB: BOAHAs, HA3€MHO-BO3IyIITHAS, TIOYBCHHAS, OK -7
cpeabl KU3HH BHyTpHOpranu3MeHHasi. DU3NKO-XUMHUECKHUE OCOOCHHOCTH Cpell OOUTaHHSI OPTaHU3MOB.

[Tpucnocobaenns OpraHu3MoB K JKU3HU B pa3HbIX cpenax. [IoHsATHe 9K0I0rn4eckoro

¢axropa. Knaccudukanus sxonornueckux paxropos. IIpaBuino munnmyma FO. JIubuxa.

3akon TosepantHocTH B. Illendopaa
Tema 4.2. OcHoBHOE coep:kaHue OK-1
Honyasuus, Teopernyeckoe o0yueHue: OK -2
coo0ecTBa, DKOJIOTMYECKasi XapaKTEPUCTUKA BU/IA U TOMYJISIUU. DKOJOTUYECKAasi HUILIA BUJIA. OK -7
IKOCUCTEMBI DKOJIOTHYECKHUE XapaKTepUCTUKH Tomyssiiiuu. CooOmiecTBa U 9KOocucTeMbl. bruorieHos u ero

cTpykTypa. CBsA3U MEXIy OpraHuzMamu B 6noreHose. CTpyKTypHble KOMIIOHEHTHI

9KOCUCTEMBI: IPOAYLEHTBI, KOHCYMEHTBI, PEyLICHTbl. KpyroBOpoT BEIIECTB U IOTOK YHEPIUU

B ’Kocucteme. Tpoduyeckue ypoBHU

IIpakTnyeckue 3aHATHA:

Tpoduueckue nenu u cetu. OCHOBHbIE MOKa3aTeNN IKOCUCTEMbI. bruoMacca u npoyKIusl.

DKOJIOrM4ecKHe Mupamuibl yucell, ouoMaccsl U 3Hepruu. [IpaBmiio nupaMuipl SHEPrUHU.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 10 IEPEHOCY BEILECTBA U

SHEPIUU B IKOCUCTEMAX C COCTAaBIICHHE TPOPUIECKUX LENeH U MUpaMu]l OMOMACChl M SHEPTHH
Tema 4.3. OcHoBHOE co/lep:KaHue OK-1
Buocdepa - Teoperuueckoe oGydenue: OK -2
riaodaabHast buocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasienuit o buocdepe B Tpyaax B.1. OK -7
IKoJoruveckast | Bepuajackoro. O6siactu 6uocgepsl 1 ee KOMIOHEHTHI. JKnuBoe BemiecTBo 6Mocepsl U ero
cucTremMa GyHKIHY.

3aKOHOMEPHOCTH CyliecTBoBaHUsI 6uocdepsl. OcobeHHOCTH Onochepsl Kak TI00aTbHON

sKocHucTeMbl. JluHamuueckoe paBHoBecue B buocgepe. KpyroBopots! Bemects u

OMOreoXMMHYECKHe HUKIIBL. [ 100anbHble 3KOJOTHYeCKHe MPo0IeMbl COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:kaHue OK-1
Bausinue Teopernueckoe odyueHue: OK -2
AHTPONMOrE€HHBIX | AHTPONOreHHbIE BO3ACUCTBUS Ha OHoCchepy. 3arps3HEeHUs KaK BUJ1 aHTPOIIOT€HHOTO OK-4
¢akropos Ha BO3/ICHUCTBUSA. AHTPOIOreHHbIE BO3/IeHCTBHS Ha aTMocdepy. Bo3neiicTBust Ha rugpocdepy. OK -7
ouocdepy BosgeiictBus Ha mutocdepy. AHTPONIOTEHHbIE BO3IEHCTBUS HA OMOTHYECKUE COOOIIECTBA. K 3.1

I[IK 3.4

YFJ'IY6J'ICHHO N3Y4YaroTCA OTXOIbI, CBA3AHHBIC C OHpCI[CJ'IGHHOfI HpO(I)CCCI/ICI\/'I/CHeLII/IaHLHOCTBIO

IIpakTHYecKkHe 3aHATHSA:
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[Ipaktuueckoe 3ansiTue «OTXObI MPOU3BOJICTBA»

*B ToM 4HcIe l'lp0(l)eCCI/IOHaJILHO-Opl/IeHTI/IPOBaHHOC coaecpkaHue NNPAaKTUHIECKOIo
3aHATHUSA

[IpakTuueckoe 3anarue «OTx0/1bl MpoU3BOACTBa». Ha ocHOBe denepanbHOro
KJIacCU(UKALMOHHOTO KaTajaora OTXO0J0B ONPEENATh KJIACC OMACHOCTU OTXOJIOB; arperaTHoe
cocTosiHME U PU3nUecKyro GopMy OTX0/I0B, 00pa3yroImuxcs Ha paboyeM MecTe / Ha dTamnax
MPOU3BOJCTBA, CBS3aHHBIE CO cIeNUabHOCTBIO 15.02.12 MoHTax, TEXHUYECKOE
o0CiTy’KMBaHUE U PEMOHT IIPOMBIIIIIEHHOTO 000py10BaHUs

Tema 4.5.
Bausinue
COUATBHO-
IKOJIOTHYECKUX
(paxTopoB Ha
310pOBbeE
YeJI0BeKa

OcHoBHoOe coepkaHue

TeopeaneCKoe oﬁyqe}me:

N

3710pOBbe U €ro cocTaBisitone. GakTopsbl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSIOLINE HA
opranusMm uesnoBeka. [IpobGiema TeXHOTeHHBIX BO3/ICHCTBUI Ha 3JJ0POBbE YEIIOBEKA
(3MEeKTPOMAarHUTHBIE TIOJIS, OBITOBAsI XMUMHSI, N30BITOYHBIC IITYMBI, PATUAIIS U T.I1.).
Anantanus opraHu3Ma 4ejoBeka K (akTopaM oKpyxkaromiei cpenbl. [IpuHIumsI
dbopmupoBanus 310poBbecOeperaromniero noseaeHus. Ousnyeckast akTUBHOCTD U 3/I0POBbBE.
broxuMuueckne acreKkTsl palioOHAIBLHOTO MTUTAHKS

JlabGopaTropHble 3aHATHSA:

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaGoparopHas paboTa «YMCTBEHHas pab0TOCIIOCOOHOCTH
OBnazieHre MeTO/1aMu OIpe/ieNIeH s ToKa3aTeNleil yMCTBEeHHOM paboTOCIIOCOOHOCTH,
00BSICHEHHUE MOJITyYEHHBIX PE3YIbTAaTOB U (POPMYIHPOBAHUE BHIBOJIOB (TUCHBMEHHO) C
HCIOJIb30BAHNEM HAayUHBIX MTOHITUH, TEOPUI U 3aKOHOB

2. JlabopatopHnas pabota «Bnusare abnoTndeckux GpakTOpoB Ha YeloBeKa (HU3KUE U

BBICOKHE TEMITEPATyphI)»

W3yuenne MEXaHW3MOB aJanTalliil OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam
1 00BSICHEHHE MOJIYYEHHBIX PE3YJIbTaTOB U (POPMYJIMPOBAHNUE BBIBOJIOB (IIMCHbMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUM, TEOPUN U 3aKOHOB

*B Tom unciie npogeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHMe JIA00PATOPHOIO
3aHATUA

B kadecTBe TPUITEPOB CHUKAIOIUX PAOOTOCTIOCOOHOCTD UCIIONIB30BAThH YCIOBUS
OCYILIECTBICHHS MTPO(HECCHOHAIBHON AEATEIbHOCTHU: IIIyM, TeMIIepaTypa, pusnueckas
Harpyska u T.JI.

OK-2
OK-4
OK -7
K 3.1
[IK 3.4
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KonTpoubnas 2
Teopernueckue acreKkThbl SKOJIOTUH
padora
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COepKAHUE TPUKJIATHOTO MOIYJIs1)
Pazgen S. buosiorusi B aKU3HU 8 OK-1
Tema 5.1. OcHoOBHOE co/lep:KaHue 4 OK -2
buorexnosioruu | Teopernyeckoe cogep:kaHue: 2 OK-4
B HKU3HH buoTexHoorus kak Hayka U Mpou3BoACTBO. OCHOBHBIE HAIIPABJICHUSI COBPEMEHHOM 2 K 3.1
Kaxaoro ouorexunosioruu. Meroasl 6norexHosoru. OOBEKTH OMOTEXHOIOIMHA. DTHKA 1K 3.4
OMOTEXHOJIOTHYECKUX ¥ TeHETHUECKUX dKCTiepuMeHTOB. [IpaBuiia morcka u aHanmmsa
OMOAIKOJIOTHYECKON HHPOPMAIIMH U3 PA3TUYHBIX HCTOYHUKOB (Hay9HAs U y4eOHO-HAydHas
JuTepaTypa, CpeAcTBa MaccoBoi nHGopmanuu, cetb IHTepHET u Apyrue)
IIpakTHYeckne 3aHATHSA: 2
Keiicbl Ha ananu3 HHGOPMAIMH O HAYYHBIX TOCTHXKEHUSX B 00JIACTH T€HETUYECKUX 2
TEXHOJIOTUH, KJIICTOYHON WH)KEHEPHH, TTUIIEBBIX OMOTEXHOJIOTHiA. 3amuTa Kekca:
MIpeJICTAaBJICHHUE PE3YIbTATOB PEIICHUS KeCOB (BBICTYIICHUE C MPE3EHTAINEH )
*B ToM 4ucie npogeccCHOHAIbHO-OPHEHTHPOBAHHOE COJIePKAHUE TPAKTHYECKOT0
3aHATHUSA
Tema 5.2 BHOTeXHOJI0TUM ¥ TeXHUYECKHE CHCTEMbI 4
Tema 5.2 OcHoBHOe coiep:KaHue 4 OK-1
buorexHonornu | [Ipakruyeckue 3aHATHS: 4 OK-2
W TEXHUYECKNE | Paspytie GMOTEXHONOTHI ¢ MPUMEHEHNEM TEXHUIECKHX CHCTEM (OMOMHKEHEPHS, 2 OK-4
CHCTEMBI ouonH(popMaTHKa, OMOHUKA) U X IPUMEHEHHUE B )KU3HH YEIOBEKa, TOUCK U aHAIH3 IIK 3.1
nH(OPMAaIIUY U3 PA3TUYHBIX HICTOYHUKOB (HayyHas M yueOHO-Hay4YHAs TUTEpaTypa, CpeACTBa IIK 3.4
MaccoBoi uHpopMaluu, cetb IHTEpHET U Ipyrue)
Keiicbl Ha aHanu3 HHGOpPMAIH O Pa3BUTHH OMOTEXHOJIOTUH C MPUMEHEHUEM TEeXHUYECKHUX
cucteM (1o rpymmnam)
3amura keiica: [IpeacraBienue pe3yabTaToOB PelIeHUs KEHCOB (BBICTYIIIEHUE C 2
MIPE3CHTAINECH )
IIpome:xyTouna 2
sl aTTecTanus 3auer
Mo AUCHUIIHHE
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUIIVIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo

Jns  peanmuzanii POTpaMMbl  JUCHUIUIMHBL TIPETYCMOTPEHBI CICAYIOIINE CIEIHaIbHbIE
MOMEIICHHS: YUeOHBIN KaOMHET «XUMHUHU U OMOJIOTHUI.

Kabuner «XuMuu 1 OMOJOTHUNY», OCHANIIEHHBIA B COOTBETCTBHH ¢ 1. 6.1.2.1 oOpa3oBarenbHOIM
nporpaMMbl 1o cnenuainbHocTH  15.02.12 MoHTax, TeXHHYECKOe OOCTy)KMBAaHHE M PEMOHT
MPOMBINIIICHHOTO 000pyI0BaHUs (10 OTPACIISIM).

3.2. UndopmanuonHoe odecrieyeHne o0yueHust

Jlnst peayim3anuu mporpaMmbl OMOIMOTEeYHbIH (oHA 00pa30BaTEIbLHON OpPraHU3aIMN UMEET
TICYATHBIE U AJIEKTPOHHBIC 00pa3oBaTeIbHbIC U WH(OPMAIIMOHHBIE PECYPCHI, PEKOMEHIOBAHHbBIE IS
UCTIOJIB30BaHUs B 00pa30BaTEILHOM IPOIIECCe, HE CTapIIe MSATH JIET C MOMEHTA U3JaHHUS.
OcCHOBHBIE HCTOYHHUKH:

1. [Tapuryruna JI.A. EcrectBo3nanue. buonorus. (2-e usa., crep.) yueonuk 2020

2. KoncrantuaoB B.M., Pe3anoB A. I'., ®aneeBa E. O. buonorus, yaebHuk 11 npodeccuii u
CIEIHMAIbHOCTEH TEXHUUYECKOTO M €CTECTBEHHO-HAYy4HOTo npodmist. — M.: M3naTenbckuii LeHTp
«Axagemus», 2020.

JlonoTHUTE/IbHbIE HCTOYHUKH

1. benses M. K., Apmvmun .M., Ky3nenosa JI.H. u ap. buonorus (6a3oBblit ypoBens). 10 kiacc.
—M., 2019.

2. benses JI. K., Apmvmun .M., boponun I1.M. u ap. buonorus (6a3oBbiit ypoBens). 11 kmacc.
—M., 2018.

3. Enxuna JI. B. buonorus. Bech mkonbHbIi Kype B Tabnunax. — M., 2020.
HNuTepHeT-pecypces:

1. www. sbio. info (Bcst 6uonorus. CoBpeMeHHAast OMOJIOTHS, CTaTbH, HOBOCTH, OMOJIMOTEKA).

2. www. window. edu. ru (Equnoe okHO nocTyna k o6pa3oBareiabHbIM pecypcam MHTepHeTa 1o
Ouosorum).

3. www.5Sballov. ru/test (TecT 1151 aOUTYpHUEHTOB O BCEMY IIKOJILHOMY Kypcy OHOIOTHH).

4. www. vspu. ac. ru/deold/bio/bio. htm (TenekommMyHHUKaIIMIOHHBIE BUKTOPHHBI IO OMOJIOTUU
—D3KOJIOTUH Ha cepBepe BopoHekckoro yHUBepcUTETA).

5. www. biology. ru (buomoruss B OtkpeiToM Kosuiemke. CalT COIEpPKHUT SIEKTPOHHBIN
yueOHUK 1o Ouonoruu, On-line TecTsl).

6. www. informika. ru (37eKTpoHHBIN y4eOHUK, OOJIBIION CITUCOK HHTEPHET-PECYPCOB).

7. www. nrc. edu. ru (buomornyeckas kaptuHa mupa. Pa3gen KommbloTepHOro y4yeOHUKA,
pa3zpaboTaHHOro B MOCKOBCKOM IrOCYAapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

8. www. nature. ok. ru (Peakue u ucuesaromiye >xuBoTHble Poccuu — mpoekT DKOJI0rHYecKoro
uentpa MI'Y um. M. B. JlomoHocoBa).

9. www. kozlenkoa. narod. ru ([Ins Tex, KTo yuyuTCsa caM U y4UT IPYTUX; OYHO U JUCTAHIIMOHHO,
OMOJIOTUH, XUMHUH, IPYTUM IIPEIMETaM).

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

11. www. bril2002. narod. ru (buomormst mnms mkonsHUKOB. Kparkas, KoMIakTHasi, HO

JOCTaTO4YHO NoapoOHas uHpopmanus no pasaenam: «O6mas Ouosnorus», «boranukay, «30010Tus»,
«Yenoseky).
IIporpammHoe obecnieuenue

1. OnepanuonHas cucrema Microsoft Windows 10
2. [MTaker mporpamm Microsoft Office Professional Plus
3. 7-zip GNULesser General Public License (cBobogHOe mporpamMmHoe oOecredeHue, He

OTpaHUYEHO, OECCPOUHO);
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4, HNutepuer Opayzep Google Chrome (GecrmaTHoe mporpaMMHOe oOecriedeHue, He
OTpaHUYEHO, OECCPOUHO);

5. K-Lite Codec Pack — yauBepcanbHbIii HA00OP KOAEKOB (KOAMPOBIIUKOB-IEKOINPOBIIMKOB) U
YTWIAT s TpocMoTpa M 00paboTkM ayauo- u BuaeodaizioB (OecriaTHoe MpOrpaMMHOE
obecrieueHue, He OTpaHUYCHO, OECCPOYHO);

6. WinDjView — mporpamma s npocmotpa ¢aiiioB B ¢popmare DJV u DjVu (cBobGoaHOE
porpaMmMHoOe o0ecredeHre, He OrpaHu4YeHO, OECCPOYHO);
7. Foxit Reader — mpukiazHOe TporpaMMHOE OOecIieueHHEe JJIsi MPOCMOTpa 3JIEKTPOHHBIX

nokymMmeHToB B cranmapre PDF (GecriatHoe mporpaMmHOe oOecnedeHue, He OTrpaHU4YCHO,
OeccpovHo).
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM

Konrpoas wu

TACIATITAHBI

OlleHKA pe3yJbTaTOB OCBOEHUS  00me00pa3oBaTeNbHOM  UCIUTUIMHBI

PacKpBIBAIOTCS 4Yepe3 NUCHUIUITMHAPHBIC PE3yNIbTaThl, HAMpaBICHHBbIE Ha (QopMHpoBaHUE OOIMX W

HpO(i)eCCI/IOHaJ'II)HI)IX KOMHGTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPpKaHHUA yqeGHoro Marcpuaia.

Oo01mas
KOMIIETeHIUSA

Pazgen/Tema

T oneHoYHBIX MEPONIPUATHH

Paznen 1. Knerka —
CTPYKTYPHO-
(pyHKIMOHAJBHAS eITMHUIIA
JKHBOT0

KonrponsHas pabora
«MoneKyspHbII yPOBEHb
OpraHu3alH )KABOT0»

OK 02

buonorus kak Hayka. O61mias
XapaKTEPUCTUKA KU3HH

3anonaHeHre TaOJIHIIbI C OTIMCAHUEM
METOJI0OB MUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBaMU U HEJOCTAaTKaMH.
3anonnenue Tabauisl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUMY

3anonHeHne CPaBHUTEIHHOM TAOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKUBOTO

OK 01
OK 02
OK 04

CTpyKTYpHO-(OYHKITMOHATBHAS
OpraHu3aIMs KIETOK

OueHunBaemas IUCKyCCHS IO BOIIpOcaM
JIEKIIUU

Pa3paboTka MEHTaIbHON KapThI 11O
KJIAaCCU(PHKALIUU KIIETOK U UX CTPOCHUIO
Ha IIPO- ¥ 3YKaApUOTUYECKUX U 110
[[apCTBaM B MUHHU T'PYIIIax
BrimonHenue u 3amuTa 1a00paTopHbIX
pabor:

«CTpoeHue KieTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKIIIOUEHUS (KpaxMall, KapOTUHOUIBI,
XJIOPOIUIACTBI, XPOMOTLJIACTHI)»
[Ipaktnueckoe 3anstue. [lpencrasnenue
YCTHBIX COOOIIEHUH C TIPe3eHTAINEH,
MOATOTOBJICHHBIX 110 IEPEUHIO
HWCTOYHUKOB, PEKOMEHJOBAaHHBIX
Iperno/iaBaTesieM

OK 01
OK 02

CrpyKTypHO-(yHKIIMOHATIbHBIE
(bakTOpbl HACIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pazpabotka rimoccapus

Pemenue 3anay Ha onpeneneHne
NIOCJIEI0BATENBHOCTH HYKIICOTH/IOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykneotunos JJHK

OK 02

OOMEH BELIECTB U
NpeBpaIlcHUE YHEPTUHU B KIICTKE

@pOHTAIBHBIN OIPOC

3anosHeHNe CPaBHUTEIHHON TaOIUIIBI
XapaKTCPHUCTHUK TUIIOB oOMeHa
BEIIECTB
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OK 02
OK 04

JKU3HEHHBIN 1K KIETKH.
Murto3s. Meiio3

OOcyxeHne TT0 BOIPOcaM JEKINU
PazpaboTka JeHTbl BpeMEeHU
’KM3HEHHOTO LIMKJIa

Paznen 2. Ctpoenue u
(pyHKuMH oprannzmMa

Kontponbnas pabota “CtpoeHue u
GbyHKIMH opraHu3Ma’

OK 02
OK 04

CrtpoeHnue opranusma

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThI
TKaHEil, OpraHoB ¥ CHCTEM OPraHOB
OpraHu3MOB (PaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPaTKOM XapaKTePHCTHKOM
ux QyHKIMiA

OK 02

@DopMbI pa3MHOKEHUS
OpraHU3MOB

®poHTATIBHBIN OITPOC

3anonHeHne TabauLbl ¢ KpaTKou
XapaKTepUCTUKON U puMepamMu popm
Pa3sMHOXKEHHUSI OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIoBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOreHe3a
OTZIEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIpyIIIaM
Tect/ompoc

CocraBiieHnE )KM3HEHHBIX [IUKJIOB
pacTeHuii 1o otAenaM (MOXOBUIHBIE,
XBOLIEBH/IHBIE, TAIIOPOTHUKOBH/IHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICAOBaHUA

Pazpabotka rioccapus
@pPOHTAIBHBIN OIIPOC

Tect 1o Bonpocam nekuuu
Pemenne 3amau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IPHU3HAKOB ITPU
MOHO-, I1-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAaHUU,
COCTABJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIBaHUSI

OK 01
OK 02

CuerjieHHOE HaclleJ0BaHue
MPU3HAKOB

Tect

Pa3paboTka rioccapus

Pewenue 3anau Ha onpenenexHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB IIPU
CIICTIJICHHOM HacJeJ0BaHHUH,
COCTaBJICHHE TEHOTHITMUECKHUX CXEM
CKpPEIIUBAaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3aga4 Ha onpeneneHne Tuna
MyTalliy IIpU Iepenave
HAaCJICICTBECHHBIX HpI/ISHaKOB,
COCTABJICHUEC I'CHOTHUIITNYCCKUX CXEM
CKpeILIUBaHUsI
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Pasznea 3. Teopus 3BoJ1I0OLUN

Kontponbnas padota “TeopeTndeckue
ACIEKTHI BOJIIOIIMHN KU3HHU Ha 3emire”

OK 02 Hcropust 3BOIIOIIMOHHOTO @pOHTaIBHBIN OIIPOC

OK 04 YYEHMUS. MI/IKpOSBOJ'IIOLII/I}I Pa3pa60TKa rjioccapus TCpMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
HBOJIIOIMOHHOTO YUCHHS

OK 02 MakposBotonus. OueHnBaemasi AUCKYCCHS:

OK 04 BO3HUKHOBEHHUE U PA3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

YKU3HH Ha 3emiie OHOJOrN4eCKON TEPMUHOJIOTUU U

CHUMBOJIMKH JUIS JJOKa3aTEIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CHCTEMaTHYECKUX TPYII
Pa3paboTka 1eHTbl BpeMEeHU
BO3HUKHOBEHUS M Pa3BUTHS KU3HHU HA
3emie

OK 02 IIpoucxoxaeHue yenoBeka — OpOHTAIBHBIN ONPOC

OK 04 AHTPOIIOTeHE3 Pa3paboTka neHTBl BpeMEHU
MPOUCXOXKICHUS YeTIOBEKa

Pa3nen 4. Dxojiorus

OK 01 Okonorudeckue GpakTopsl U TecT 1o skosorHYeckuM GakTopam u

OK 02 Cpe.bl XKU3HU cpeliaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomymsiust, cooO1iecTna, CocraBieHue cxeM KpyroBopora

OK 02 HKOCHUCTEMBI BEIIECTB, HCIIOJIb3Ys MAaTEPUAJIbI JICKI[HN

OK 07 Pemenne npakTUKO-OpHEHTUPOBAHHBIX
pacyeTHBIX 3aJaHUM 110 IEPEHOCY
BEILECTBA U SHEPTHHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKUX LIETeH 1
nupaMuzi OMOMAaCChl U SHEPTUU

OK 01 buocdepa - rmobanbHas OueHnBaemasi IUCKyCCHS

OK 02 HKOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BisiHME aHTPONIOreHHBIX Tect

OK 02 ¢daxTopoB Ha OGuochepy [Ipaktuyeckas padorta “OTx0/blI

OK 04 IIPOM3BOJCTBA”

OK 07

K 3.1

1K 3.4

OK 02 Bausitaue conmpansHo- OneHuBaemast TUCKYCCHS

OK 04 5KOJIOTUYECKUX (DAKTOPOB Ha Brinonnenue nabopatopHoil paboTs! Ha

OK 07 37I0pPOBbE YEIIOBEKA BBIOOD:

IIK 3.1 "VMcTBeHHas paboTOCTIOCOOHOCTB ",

IIK 3.4 "Bausiaue abnoTnyeckux GpakTopoB Ha

YeJIOBeKa (HU3KUE M BHICOKHE
TeMIeparypsl)”

Pasagen 5. buoJsiorust B ;KM3HU

3amura Keica: mpeIcTaBICHHe
PE3yNIbTATOB PEHICHUS KECOB
(BBICTYILIEHUE C TTPE3EHTAIUEH )
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OK 01

buorexHonoruu B )KU3HHA

BrimosHeHue kelica Ha aHAIU3

OK 02 KaXJIOTO MH(OPMALIUY O HAYYHBIX JOCTHKCHUSIX

OK 04 B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,

IIK 3.1 KJICTOYHOW MHKEHEPUH, UILEBBIX

IIK 3.4 OMOTEXHOJIOTHH (110 TpymIam),
MIPEJICTABICHHUE PE3YJIHTATOB PEIICHHUS
KEHCOB

OK 01 buorexHonoruu u TexHu4deckue |BrImoHEeHHE Kelica HA aHAIN3

OK 02 CUCTEMBbI uH(pOpMalUU O pPa3BUTHUS

OK 04 OMOTEXHOJIOTHI C MPUMEHEHHEM

1K 3.1 TEXHUYECKUX CUCTEM (10 Tpymmam),

I[IK 3.4

MIPE/ICTABIICHUE PE3YIHTATOB PEIICHUS
KelCcoB
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