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OOBPEHA

Ha 3acegannu I11IK gucnuiime MaTeMaTHYeCKOro
1 00IIIEro eCTeCTBEHHOHAYYHOTO IHKJIa
ITporokon Ne 11 ot «_07_»_ wmrons_2024r

IIpencenarens IILK H.E. Macnosa

Paboyas mporpamma y4eOHOM TUCIUIUIMHBL pa3paboTaHa Ha OCHOBE:

- @enepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApTa CpPeAHero MpodeccruoHalbHOTO
obpazoBanus 40.02.04 «HOpucnpynenus» (yrBep>kKaeH MprukazoM MHUHUCTEPCTBA 00pa30BaHU M HAYKH
P® No 798 ot 27.10.2023r.);

- Ilpukaza MwunoOpnayku Poccum ot 17.05.2012 N 413 (pen. ot 12.08.2022) «OO0 yTBepkIeHUH
denepanbHOrO TOCYJApCTBEHHOTO O0pa30BaTENbHOIO CTaHIApPTa CpPEeJHEro ooiero o0pa3oBaHUMD)
(3apeructpuposano B Muntocte Poccun 07.06.2012 N 24480);

- Ilpukaza MunucrepctBa mpocseuienus Poccuiickoit @enepamun ot 23.11.2022 Ne 1014 «O0
yTBepXkAcHUH (peepaibHOM 00pa30BaTeIbHON MPOTPaMMBI CPETHEr0 00IIET0 00pa30BaAHUS
(3apeructpupoBan 22.12.2022 Ne 71763);

- [Inucema Munnpocsemienust Poccuu ot 01.03.2023 N 05-592 «O HamnpaBieHUd peKOMEH 1Al (BMECTE
¢ «PexkoMeHpamusMu MO peanu3aldd CpeaHEro oO0miero oOpa3oBaHHs B IIpelneiax OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl CPEIHETO MPOPECCHOHATBHOIO 00pa30BaHUI»);

- IIpukaza Munnpocemenusi Poccun ot 22.03.2021 N 115 (pen. ot 07.10.2022) "O6 yTBepxkaeHUU
[lopsinka opraHu3anMu M OCYLIECTBJIEHHMS OOpa30BaTE€IbHOM  JIE€ATENBHOCTH IO  OCHOBHBIM
o011eo0pa3oBaTeIbHbIM MPOrpaMMaM - 00pa30BaTeIbHBIM MPOTpaMMaM HadyaabHOTO OOIIEr0, OCHOBHOIO
obmero u cpennero ooOmero obpazoBanusa" (3apeructpupoBano B Muntocte Poccum 20.04.2021 N
63180);

- IIpukaza Munnpocsemenus Poccun ot 24.08.2022 N 762 (pen. ot 20.12.2022) "O06 yrBepKIeHUH
[Topsinka opraHM3allMd W OCYIIECTBIIEHHsS 0O0pa3oBaTeIbHOM JAEATENbHOCTH MO 00pa3oBaTeNbHBIM
nporpaMMaM cpeaHero mnpodeccrnoHanbHoro obpazoBanus” (3apeructpupoBaHo B Muntocte Poccun
21.09.2022 N 70167);

- IMucema Munnpocsemennuss Poccun ot 20.07.2020 N 05-772 "O HampaBieHUHW HHCTPYKTHUBHO-
METOJUYECKOr0 IUChbMa [0 OpraHM3allMd NPUMEHEHHS COBPEMEHHBIX METOAMK M IIPOrpaMm
npenoAaBaHusl Mo 001eo0pa3oBaTeNbHBIM AUCHUILUIMHAM B CHUCTEME CPEIHEro MNpoQecCHOHATbHOIO
0o0pa30BaHMs, YYMTHIBAIOLUIMX OOpa30BaTeNbHbIE TMOTPEOHOCTH OOydaroumMxcs 00pa3oBaTeNbHBIX
OpraHu3aluii, peajn3yoUX IPorpaMMbl CPEIHETO MPO(PECCHOHATIBHOTO 00pa30BaHMUs;

- Ilpumepnoit paboueil mporpammbsl 001Ie00pa3oBaTENbHON  IUCHMIUIMHBI  «buonmorus»  ams
npodeccuoHalbHBIX 00pazoBaTenbHbIx opranuzanuii ®I'BOY IO UPTIO (ITpotokon Ne 14 ot «30»
HOsA0ps 2022).

ConepkaHue NpPOrpaMMbl peaTU3yeTcsi B IPOLECCE OCBOCHUS OOYYarOIIMMUCS OCHOBHOU
o0pa3oBaTeNbHOW MNpPOTpaMMbl € TOJY4YeHHEM CpeaHero oOmiero oOpa3oBaHUs, pa3pabOTaHHOH B
cootBeTcTBUM ¢ TpeboBanusimMu GI'OC COO

Opranm3zanus-pazpadorunk: AHO BO Yausepcurer «MUP»

Pazpabotuuk: [Tpasaun M.I., npenogasarens dakynsrera CIIO AHO BO YHusepcuter «MUP»



1. O0mas xapakTepucTHKa NPUMEPHO padoueil mporpaMMal 001eo0pa3oBaTebLHOM
aucuMIuHbl «buosorns»

1.1. MecTo THCHMIUIMHBI B CTPYKTYpe NMpodeccuoHalbLHOli 00pa3oBaTeibHOI MPOrpaMMbl
CIIO:

OOmeobpa3oBarenbHas aucHumuimHa  «buomorus» wu3ydaercss Ha 0a30BOM  YpOBHE B
o011eo0pa3oBaTeIbHOM LUKIE Y4eOHOrO IUIaHAa OCHOBHOH mpodeccHoHaNnbHOM 00pa3oBaTenbHOM
HpOrpaMMBEL.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YJbTAThI 0CBOCHUSA TUCHUIIIMHBI:

Hess: popMupoBaHue y CTYACHTOB NPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3anuu
KHUBBIX CHCTEM Pa3HOTO PaHTa KaK OCHOBHI PUHATHS PEIICHHUI B OTHOIIEHHH OOBEKTOB KUBOW MPUPOIBI
U B IPOU3BOACTBEHHBIX CUTYAIUIX.

3agauu:

1) copmupoBaTh MOHMMAHUE CTPOEHHSI, MHOIO0Opa3ust U 0COOEHHOCTEH KHUBBIX CUCTEM PAa3HOTO
YPOBHSI OpraHM3aLlUM, 3aKOHOMEPHOCTEW MpPOTEKaHHs OMOJIOTMYECKUX IPOLECCOB U SBJICHUH B
OKpy’Karolle cpene, LENOCTHOM HayyHOM KapTHHBI MHpa, B3aUMOCBSI3M W B3aMMO3aBUCUMOCTH
€CTECTBEHHbIX HaYK;

2) pa3BUTh YMEHHS ONPEACTATh XHUBBbIE OOBEKTHI B TPUPOJAE; NPOBOIUTH HAOIIOACHUS 3a
HKOCUCTEMaMHU [UIsl BBISBJICHUS €CTECTBEHHBIX M AHTPONOIEHHBIX H3MEHEHHWI, HWHTEpPIPETHUPOBAThH
pe3yabTaThl HAOIIOICHUH,

3) cdopmupoBaTh HABBIKM TPOBENEHHUS NPOCTEHININX OWOIOTHYECKUX DKCIIEPHUMEHTATBHBIX
UCCJIEIOBaHUM ¢ COOIOACHUEM MTpaBUIl 0€30MacHOT0 00palleHusl C 00bEKTaMU U 000PYI0BaHUEM;

4) pa3BuUTh yMEHHs HCIIOJIb30BaTh HMH(OPMAIMI0 OMOJIOTMYECKOr0 XapakTepa U3 pa3IM4yHbIX
UCTOYHUKOB,;

5) chopmupoBaTh YMEHHsI IPOTHO3MPOBAThH MOCIEACTBUS CBOEH NEATEILHOCTH MO OTHOIIEHUIO K
OKpy’Karoliel cpenie, COOCTBEHHOMY 3[0POBbIO; OOOCHOBBIBaTb M COOJIOJaTh MeEpbl MPO(UIAKTUKH
3a00JI€eBaHUH.

6) chopMHpoBaTh TOHUMAHNE 3HAYUMOCTH JTOCTHIKCHUN OWMOJIOTHYECKON HAyKU U TEXHOJIOTHUH B
IPAKTUYECKON JESITETbHOCTH 4YeJIOBEKa, pPAa3BUTUM COBPEMEHHBIX MEIULMUHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHH.

1.2.2. IInanupyemble pe3yabTaThl 0CBOCHHUS 0011e00pa30BaTeIbHON JMCIUILIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO u Ha ocaoe ®I'OC COO

Oco0oe 3HaueHWe JUCHUIUIMHA HMeeT TNpu (GOPMUPOBAHMHM M PA3BUTUU OOHIMX H
npodeCCHOHATBHBIX KOMIETEHIIHIHA:

OK 01. BeiGupats croco0bl pemeHus 3a1ad npopecCuoHaIbHON eSTeTbHOCTH MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEJCTBA MMOMCKA, aHAINU3a U UHTEPIPETalli HHOpMAIUH, U
MH(OpPMallMOHHBIE TEXHOJIOTUH AJIs1 BBITIOJHEHUS 3a/1a4 MPOPECCUOHATBHON AESITeTbHOCTH

OK 04. 3ddexTrnBHO B3aMMOEHCTBOBATh U Pa0OTATh B KOJIEKTUBE U KOMaH/Ie

OK 07. CopelicTBOBaTh COXPAHEHUIO OKPYXAIOUIEH cpenbl, pecypcocOepeKeHnI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUHU KIUMarta, MPUHLUIBI OEpexIMBOro MpOU3BOJCTBA, 3(PPEKTUBHO IeicTBOBATh B
Ype3BhIYAITHBIX CUTYAIUSIX



I[IK 1.3. Brnamerp HaBbIKaMM TMOATOTOBKH IOPUJIUYECKUX JTOKYMEHTOB, B TOM 4YHUCIE C
UCIIOJIb30BaHUEM WH(OPMAIIMOHHBIX TEXHOJIOTHA.



Koa n
HAHMEHOBaHHE
GopMupyembIx
KOMIIeTeH U

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIHUIIJIHHBI

O01mme

JAucnuninHapHbie

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3aa4
npohecCHOHATBLHOM
JeSITeTbHOCTH
IPUMECHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM

B yacTu Tpya0BOro BOCIUTAHMS:

- TOTOBHOCTh K TPYydy, OCO3HAHUE
Tpynonooue;

- TOTOBHOCTh K aKTHBHOM JIEATCILHOCTH TEXHOJIOTHUYCCKOM U
COIIMAIIBHOW  HANpPaBJICHHOCTH, CIHOCOOHOCTh  HMHUIIMUPOBATH,
TUTAHUPOBATHh U CAMOCTOSITEIIBHO BBITIOIHSITH TAKYIO JACSITEILHOCTD;

- HHTEPEC K pa3InNuHbIM cdepaM npodhecCHOHATBLHOM TSI TEIIBHOCTH,
OBnamenne  yHHBEpCaJIbHBIMA  YY4€OHBIMH  ITO3HABATEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JTJOTHYECKHE 1€ CTBUS:

- CaMoCTOSTENHHO (OPMYIHUPOBATH M AKTyalU3UPOBATh MPOOIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIHMBaTh CYIIECTBEHHBI MPU3HAK WJIA OCHOBAHMS IS
CpaBHEHUS, KJIACCH(PUKAIIUU ¥ 0000IICHNS;

- OTpEENATh IeNIU JAEITEeIbHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPUHU
UX JTOCTHIKEHUS,

- BBISBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHUs B PaCCMATPUBAEMBIX
SIBJICHHSIX

- BHOCUTH KOPPEKTHBBI B JI€ATEIHHOCTh, OIEHUBATh COOTBETCTBUE
PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKH ITOCIICICTBUI IEATETHHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE MPH PEIICHUU >KU3HEHHBIX
npobem

0) 0a30BbIe HCCJIeI0BATEIbLCKHE TeHCTBHS:

- BJQJICTh HABBIKAMH Yy4eOHO-HCCIICIOBATEILCKOH M TPOSKTHOM
JeSITeIbHOCTH, HAaBBIKAMU pa3perieHust mpooiem;

- BBIABJIATH NPUIMHHO-CIICJCTBCHHBIC CBSI3M W aKTyaJIM3UPOBATh
3a/1avy, BBIIBUTATh TUIIOTE3Y €€ PEIIeHHUs, HaXOIUTh apTyMEHTHI JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKJICHWH, 3aJlaBaTh IapamMeTphl M
KPUTEPUU PEIICHUS;

- aHAJIM3WUPOBATH MOJyYECHHBIC B XOJIC PEIICHUS 33JIa9H PE3YJIbTAThI,
KPUTHUYECKH OIEHMBaTh HMX JOCTOBEPHOCTh, MPOTHO3HPOBATH

OCHHOCTH  MAaCTCPCTBA,

c(OPMHPOBAHHOCTh 3HAHWUH O MECT€ M POJIM OWOJOTHH B
CUCTEME Hay4HOTO 3HaHUS; (YHKIMOHATBHOW IPaMOTHOCTH
YeJIoBeKa ISl PeIICHUs )KU3HEHHBIX POOIIeM;

cOpPMUPOBAHHOCTh YMEHHS  PACKpbIBaTh  COJIEPKaHUE
OCHOBOIIOJIATAIONIMX OMOJOTHYECKUX TEPMUHOB U MOHITHH:
KU3Hb, KJIE€TKAa, TKaHb, OPTaH, OPTaHW3M, BHJI, TOIMYJISIIUS,
JKocucTeMa, OwuoreHo3, Ouocdepa; merabonusMm (oOMeH

BEIICCTB W MpEBpalllCHHe  JHEPrHH),  TIOMEOCTa3
(camoperynsanms),  OuocuHTe3  Oenka,  CTPYKTypHas
OpraHHU3aIHs JKUBBIX CHUCTEM, JTUCKPETHOCTD,
CaMOpETYJISIIIAS, CaMOBOCIIPOU3BENCHHE (PEIPOMAYKIIHS),
HACJICJICTBEHHOCTh, HW3MEHYMBOCTh, JHEPro3aBUCUMOCTb,
POCT U Pa3BUTHE, YPOBHEBAsI OPraHU3AIIHUS;

cOpPMUPOBAHHOCTh YMEHHS PACKPBIBATh  COJIEPIKAHUE

OCHOBOIIOJIATAlOIIMX OHOJIOTHYECKUX TEOPHH M THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOMW, 3BOJIIOLMOHHOM,
MIPOUCXOKICHUS KU3HHU U YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHUS packpbIBaTh
OCHOBOTIOJIAraroIme OHMOJIOTHYECKHe 3aKOHBI u
3akoHomeproctu (I'.  Mengens, T. Moprana, H.HW.

Basuiiosa, 3. I'ekkens, @. Mromiepa, K. bapa), rpanuiisr ux
MIPUMEHHUMOCTH K JKUBBIM CHCTEMaM;

npUOOpeTEeHNe OMbITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAay49HOTO  TIO3HAHWs, UCIIOJB3YEeMBbIX B  OWOJIOTHH:
HaOJIIOJICHUsI W OMHCAHUS JKUBBIX CHUCTEM, IPOIECCOB U
SBJICHWM; OpTraHW3alldid W TIPOBEACHHUS OMOJIOTUUYECKOTO
SKCIEPUMEHTA,  BBIABWKEHUS  TUIOTE3,  BBISABJICHUS
3aBUCHMOCTH  MEXIY  HMCCIECIYEeMBIMH  BEJIMYUHAMH,
OO0BSICHEHUS TIONYYEHHBIX PE3YyIbTaTOB U (HOPMYITHPOBAHUS
BBIBOJIOB C HCITIOJB30BAaHUEM HAyYHBIX MOHATHN, TEOPUNA U
3aKOHOB;
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HU3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETb IIEPCHOCHUTHb 3HAHUSA B IIO3HABATEIBHYI0 U INPAKTUYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

- BBIBUTaTb HOBBIE UJACH, IIPEAjaraTb OPUIMHAIBHBIE IOAXOIbI U
peuieHus;

- CIOCOOHOCTh MX MCII0JIb30BaHMs B MO3HABATEIbHON M COLIMAIBHOM
IIPAaKTHUKE

C(OPMHPOBAHHOCTh YMEHHS BBLICISTH  CYIICCTBEHHBIC
MPU3HAKA BHPYCOB, KIETOK TPOKAPHOT U JYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHH3MOB, BHJIOB,
OMOTEOIIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIECCOB
oOMEHa BEIIECTB W TPEBPALICHUS DHEPTUU B KIETKE,
(oTocuHTE3a, TIACTHYECKOTO U IHEPreTUYECKOro oOMEeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJI0TBOPCHUS, Pa3BUTHS
U Pa3MHOXKEHUS, WHINBUIAYAIBHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
otbopa, BUI000pa30BaHUs, MPUCTIOCOOJICHHOCTH
OpPraHu3MOB K cpefic OOWTaHMS, BIUSHHUS KOMIIOHCHTOB
9KOCUCTEM, AHTPOIOTCHHBIX HM3MEHEHHH B 3JKOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOpOTa BEIISCTB W IPEBpAIICHUE
SHEpPruu B Ouocdepe;

C(OPMHPOBAHHOCTL ~ YMCHHUsI  peliaTh  OMOJOTHYECKUE
3a/la4¥, COCTABIISATh TCHOTHUITMYECKHE CXEMBI CKPEIIUBAHUS
JUISL Pa3HBIX TUIIOB HACIIEJOBAHMS PU3HAKOB Y OPTaHU3MOB,
COCTaBJISITh CXEMBI IMEPEHOCAa BEHICCTB W DHEPIHH B
9KOCUCTeMax (1IeTH MUTaHUs, MUIIEBbIC CETH)

OK 02.
Hcnonb3oBars
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajau3a u
WHTEPIPETALNH
uH(pOopMaluu U
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJISI
BBITIOJIHEHHUS 337124
npodecCuOHATbHON
JeATETbHOCTH

B 001acTH IEHHOCTH HAYYHOT'O NO3HAHMS:

- c(hOpMHUPOBAaHHOCT,  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Da3BUTHS HayKd U  OOIIECTBEHHOMU
MPAKTUKH, OCHOBAHHOTO HAa JUAJOTe KYIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIHTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SA3BIKOBOM M YUTATEIbCKOM KYJIbTYPhI Kak
CpelICTBa B3aUMOICHCTBUSI MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

- OCO3HAaHHME LIEHHOCTM HAyYHOM JAESATENbHOCTH, TOTOBHOCTH
OCYILIECTBIISITh TPOEKTHYIO M HCCIEIOBATENbCKYIO JEATEeIbHOCTD
WHJIMBUIyaJIbHO U B TPYIIIIE;
OBnaneHue  yHHMBEpCaJIbHBIMU
JEHCTBUSAMMU:

B) padora ¢ uHgopmaumei:

- BJAJeTh HaBBIKAMHU TMOJy4eHUs HH(POpPMAIMH M3 HCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOSITEIbBHO OCYIIECTBJISATh TIOWCK, aHAJIN3,
CUCTeMAaTH3aIMI0 U UHTEPIPETAlNi0 HHPOPMAINK Pa3TUYHBIX BHIOB

y‘IC6HBIMI/I II03HAaBaTCJIbHBIMHU

cOPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKHM  OLIEHUBATh
UHPOpMaLHI0 OHOJIOTHYECKOTO COIEPKAHUS, BKIIOUAIOIIYIO
[ICEBJJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HCTOYHUKOB
(cpencTBa MaccoBOl HMH(pOpPMAaLUK, HAYYHO-TIOMYJISIPHBIE

Marepuaibl); HHTEPIPETUPOBATH  JTUYECKHE  ACMEKTHI
COBPEMEHHBIX HCCIEIOBaHUNH B OHOJOTUH, MEAMIIMHE,
OHMOTEXHOJIOTHH, paccmaTpuBaTh TJI00aIbHBIE

JKOJIOTHUECKHE MPOoOIeMbl COBPEMEHHOCTH, (OPMHUPOBATH
110 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HIIHIO;
chOpMUPOBAHHOCTh ~YMEHHUI  CO3[aBaTh  COOCTBEHHBIE
MUCbMEHHBIE W  YCTHBIE  COOOIIEHUS HAa  OCHOBE
Ouosyorndeckor MHGOPMAIUN U3 HECKOJIBKUX HMCTOUYHUKOB,
TPaMOTHO MCIOJI30BaTh MOHATHIHBIN ammapaT OMOJIOTUH
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1 (hopM IpeICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUYHBIX (hopMaTax C y4eTOM HA3HAYCHUS
nH(pOpMAaLIUY U LIETIEBOM ayUTOPHH, BRIOUPAasi ONTUMAIBHYIO POpMY
IIPEICTaBICHNS U BU3YyaIU3alUY;

- OLEHUBATh JOCTOBEPHOCTb, JIETMTUMHOCTb HH(pOpMAIUH, €€
COOTBETCTBHE IIPAaBOBBIM U MOPAJIbHO-3TUUECKUM HOpMaM;

- HCIIOJIb30BaTh CPEJCTBAa UH(POPMAILIMOHHBIX U KOMMYHUKAIIHOHHBIX
TEXHOJIOTMM B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX U
OpraHM3aIMOHHBIX 337]a4 ¢ COOI0IeHHEeM TpeOOBaHHUI SPTOHOMUKH,
TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, PecypcocOepeKeH s, IPABOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MacHOCTH;

- BIIQJIETh HaBbIKAMU pPACIO3HABAHMUS U 3aIMUTHI HH(OpMAIUH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04.
OddexTuBHO
B3aMMO/ICICTBOBATh
1 paboTaTh B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTb K  CaMOpa3BUTHUIO,  CaMOCTOSITEJIBHOCTH U
CaMOOIIPEICIIEHUIO;

-OBJIaJICHHE HaBBIKAMHU Y4E€OHO-HCCIIEeIOBATEIbCKON, MPOEKTHOUW H
COLIMAJIBHOW JeSITEeIbHOCTH;
Osaanenue YHUBepPCAJbHBIMH
ACHCTBUAMMU:

0) coBMeCTHAA JeATEeIbHOCTD.

- TOHMMAaTh M MCIOJB30BaTh MPEUMYILECTBA KOMAHAHOM W
WHIUBUAYAIbHON paboThI;

- NPUHUMATH LEIH COBMECTHOW NEATENbHOCTH, OPraHU30BbIBaTh U
KOOPJIMHHUPOBATh JEUCTBUSA MO €€ JOCTHKEHMIO: COCTaBIIATH IJIaH
NEeUCTBUH, pacupenensTh pOJIM C Y4eTOM MHEHHH YYaCTHUKOB
00CYyXXIaTh pe3ylbTaThl COBMECTHON pabOThI;

- KOOPJMHMPOBATH U BBINOJHATH PAabOTy B YCIIOBHSX PEaJbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

- OCYULIECTBIIAATH IO3UTUBHOE CTPATETMYECKOE TIIOBEJACHHE B
Pa3NUYHBIX CHUTYallUsX, TPOSBIATH TBOPYECTBO W BOOOpaKEHHE,
OBbITh HHUIIMATUBHBIM

Ogianenne yHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

I') IPUHATHE ce0sl M APYTUX JIO/Ieii:

- NMPUHAMATh MOTWBHI W apTYMEHTHI OPYTUX JIOACH TpU aHajm3e
pe3yJIbTaTOB JESTEIbHOCTH;

KOMMYHUKATHUBHBIMU

OpUOOpETEeHNE OIbITa INPUMEHEHHUS OCHOBHBIX METOJIOB
HAYy4YHOTO  [IO3HAHMs, HCHOJb3YeMBIX B  OMOJIOTHU:
HAOJIIOJICHUSI U OINMCAaHUSl YKUBBIX CHUCTEM, IPOLIECCOB U
SBJICHUI; OpraHu3aly U IPOBEACHUS OHOJIOTHYECKOro
JKCIIEPUMEHTA,  BBIABWJKECHHsS  THUIIOTE3,  BBIABICHUSA
3aBUCUMOCTH  MEXAY  MCCIEIYEeMBIMH  BEJIMYHMHAMH,
OOBSICHEHUS TIOJYYEHHBIX PE3YJIbTaTOB U (HOPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYYHBIX INOHATUN, TEOPUU U
3aKOHOB




- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIIOAEH Ha OUIMOKH;
- pa3BUBaTh CHOCOOHOCTh MOHUMAThb MHpP C TO3UIHUH JIPYTOTO
YeJI0BEKa

OK 07. B 00/1acTH 3K0/J10THYECKOT0 BOCITUTAHMS:

CopelicTBOBaTH - c(hOpMHUPOBAHHOCTh JKOJOTHYECKON KYJIbTYphl, ITOHUMaHHUE CpOPMHUPOBAHHOCTH ~ YMCHHSL ~ [PHMCHSTH  [OJYYCHHbIC
COXPAHEHHUIO BIIMSIHUST  COITMAJIbHO-OKOHOMHYECKMX TIPOIIECCOB Ha cocTosiHue | SHAHHA - JUIA 00bsACHEHUsT OMOJIOTMYECKHMX TIPOLIECCOB U
OKpY’KaroIeu IPUPOIHON M COLMAIBHOW CPEeIbl, OCO3HAHHE TI0OanpHOro | ABICHMM, Ul  NpPUHATHS INPAKTHYECKMX PELICHMH B
cpelsl, XapakTepa SKOJOTHUCCKHUX IPOOIIEM; MOBCE/IHEBHOM JKU3HHU C 1IeJIbl0 oOecriedeHusi 0€30MacHOCTH
pecypcocOepekeHr | - MIAHHPOBAHHE U OCYIICCTBICHHE NCHCTBUI B OKPYXKAIOIIEH cpexe | CBOCTO  3/0POBbS M 3JI0POBBSl  OKPYXKAIOMIMX  JIFOZCH,
10, IPUMEHSTh Ha OCHOBE 3HAHMS LEJIEH YCTOMYMBOrO Pa3BUTHS YEIOBEUYECTBA; COOJIIOICHHS 310POBOrO 00pasa XKH3HH, HOPM IPaMOTHOIO
3HaHUS 00 aKTUBHOE HEMpUATHE ICWCTBU, MPUHOCAIIUX Bpel OKpyxaromien | TOBEACHHUA B OKpY)KafoIel NPUPOJHON Cpelie; MOHUMAHUEe
H3MEHEHHH cpene; HEOOXOJMMOCTHU HCIIOJIb30BAHUS JTOCTHKEHUN COBPEMEHHOM
KJIMMAaTa, IPUHLANBL | - yMEHHE [IPOTHO3MPOBATh HEONIATONPHSTHBIE 9SKOJIOrHYecKue | OMONOTHH M OMOTEXHONOTHH  JUIi  PAlMOHAIBHOIO
OEpEKITUBOTO MOCJICACTBUS MPEANTPUHUMACMBIX JACHCTBUM, MPEAOTBpaIlaTh UX; pUPOAOIIOIb30BAHNA

MIPOU3BO/ICTBA, - pacuMpeHue OTIbITa JeSTeIbHOCTH 9KOJIOTHUECKON

3¢ (HeKTHBHO HaIpaBJIECHHOCTH;

NeiiCTBOBATH B - OBJIAJICHUE HABBIKAMHU Y4e€OHO-HCCIIEI0BATEIbCKON, MPOCKTHONW U

YPE3BBIYANHBIX COLMAJIbHOM JIEATEIIbHOCTH

CUTYaIUIX

I[IK 1.3. Bumanmers | - TOTOBHOCTh K aKTUBHOW JESATEIHHOCTH TEXHOJOTUYECKOW U |- yMeTh (OPMHUPOBATH COOCTBEHHYIO TMO3UIMIO  TIO
HaBbIKAMU COLIMATIbHOW  HAMpPaBJICHHOCTH, CIOCOOHOCTh  HMHHUIIMUPOBAThH, | OTHOLIEHUIO K (U3UUYECKON HH(pOpMAIUH, MOTydaeMon W3
MOJITOTOBKH TUTAHUPOBATH M CAMOCTOSITEIIEHO BBIITOJTHATH TAKYIO JICITSIbHOCTS; pa3HbIX HUCTOYHHKOB, yYMEHHH WCIOJb30BaTh IH(PPOBHIC
IOPUAMYECKUX - CaMOCTOSITeNFHO (OPMYIHUPOBATh M aKTyalU3UPOBATh MPOOIEMy, | TEXHOJIOTUU TUIS MIOMCKa, CTPYKTYpUPOBAHUS,
JIOKyMEHTOB, B TOM | pacCMaTpUBATh €€ BCECTOPOHHE; WHTEPIIPETAllM W TIPEACTABICHUS Y4eOHOH © Hay4dHO-
quclie C | - ycTaHaBIMBaTh CYIIECTBEHHBI MPU3HAK WJIM OCHOBAHHS MJis | MOMYISPHON uH(popMaInu; pasBuTHE yYMEHUN
HCITOJIb30BAaHNEM CpaBHEHHS, KJIaCCU(PUKAUU 1 0000IIEeHNUS; KPUTHUYECKOI0 aHAJIN3a MoIy4aeMoi HHpopMaIuu
UH(GOPMAIIMOHHBIX | - ONPEAeNATh TN IesSTEIbHOCTH, 3a]aBaTh MapaMeTphbl U KPUTEPUHU

TEXHOJIOTHH. WX JIOCTHOKEHUS,

- BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBATh COOTBETCTBHE
PE3yNIbTAaTOB LIENSAM, OLIEHUBATh PUCKH MOCIEICTBUN 1€ATEIbHOCTH;

- BJIQJIETh HaBBIKAMU MOJNy4YeHHUS HHGOPMAIMM W3 HMCTOYHHKOB
pPa3HbIX THIIOB, CAaMOCTOSTEIbHO OCYIIECTBISATh MOWCK, aHaJM3,
CHCTEMaTHU3allMI0 U HHTEPIPETalnio HH(POPMAIIUH Pa3IMYHBIX BHJIOB
1 (hopM IpeICTaBICHNUS;

- OHOCHHUBATH JOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(I)OpMaI_[I/II/I, €C
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COOTBETCTBHE MPABOBBIM U MOPAJIbHO-3TUYECKIM HOpPMaM;

- UCTOJIB30BATh CPEICTBA MH(OPMAIIMOHHBIX M KOMMYHHKAITHOHHBIX
TEXHOJOTMH B PpEIICHWM KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3aIMOHHBIX 3a]a4 ¢ COOI0AeHnEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH 0€30I1aCHOCTH, THTHEHBI, PECypCOCOSPEKEHHSI, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BIAJETh HAaBBIKAMH pACIIO3HABAHUS W 3aIUTHl HMH(OPMALUH,
MH(POPMALMOHHOM 0€30MaCHOCTH JIMYHOCTH;

- KOOPIMHHMPOBATh W BBINOJHATH PabOTy B YCIIOBHSAX PEaJbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBHS;

- IpUHUMAaTh MOTHBBI W apryMEHTHI APYIHX JIOJEH NpU aHanu3e
PE3YNIBTATOB JAESITENbHOCTH.




2.1 O6beM THCHMIIMHBI H BUABI Y4eOHOI padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIIJIMHBI 52

BT. U..

TEOPETUIECKOe 00yUeHUE 28
B T.4. IPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHHUE 2

MPAKTUYECKHUE 3aHSITUS 22
B T.4. IO eCCHOHATBHO-OPUEHTUPOBAHHOE CO/IePIKaHUe 8

IIpome:xxyTounas arrecranus (Au¢depeHIMPOBaHHbIN 3a4eT) 2

Hroro 52
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2.2. TemaTH4eCKHUIl MJIAH U coepPKAHUE TUCHUIINHBI « Buosiorus

HaumenoBanue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3/iesioB U TeM JlabopaTopHbIe U NMPAKTHYeCKUe 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJIMYHH) 4YacoB | KOMIeTEHIHMH
1 2 3 4

Pasznea 1. KiteTka — cTpYKTYPHO-(DYHKIMOHAJIbHASI € IMHUIIA )KUBOT0 12
Tema 1.1. OcCHOBHOE coJIep:KaHue 2 OK 2
buosorus Kak  |CospemeHHbIE OTpacIu GMONOrUYecKHX 3HAHMH. CBA3b GMOIOIUHU C APYTUMH HAYKAMHU: GHOXMMHUS,
Hayka. O0masi  |Guo¢usnka, GuonuKa, reHoreorpadus u ap. Pois 1 MecTo 6HONOrHN B GOPMUPOBAHMH COBPEMEHHOI
XapaKTePUCTHK  |HayyHOU KapTUHBI MUpa. Y POBHU OpraHU3aluy KkMBOM Matepuu. OOmiast XapakTepuCcTHKa KU3HU, CBOMCTBA
a )KU3HHA JKUBBIX CUCTEM. XMUMHUYECKUN COCTAB KJIETOK
Tema 1.2. OcCHOBHOE cO/Iep:KaHue 2 OK-1
CTpyKTypHO- Knerounas teopus (T. llIBann, M. lneiiaen, P. Bupxos). OcHOBHBIE MOJ0KEHHSI COBPEMEHHON KJIETOYHOU OK-2
(pyHKkumoHaJILH | Teopuu. TUIbI KJIETOYHON OPraHU3ALMU: IPOKAPUOTHUECKUN U dyKapuoTHdeckuil. OTHOKIETOYHBIE U OK -4
asi OpraHu3anus | MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHue NpoKapuOTHUYECKON KiIeTKU. CTpoeHHE 3yKapHOTUUECKON KIIETKH.
KJIETOK Hexknerounsle popMbl kHU3HU (BUPYCHI, 6akTeprodarn)

IIpakTuyeckoe 3ansaTue Nel 2

Bupychsle u 6akTepuanpHble 3a060neBanus. O0Iue NPUHLIUITBI HCIOIb30BAHNUS JIEKAPCTBEHHBIX BEIECTB.

Oco0eHHocTH TPUMEHEHUs1 aHTUONOTHKOB. [IpecTaBieHne yCTHBIX COOOLIECHH ¢ pe3eHTaluen,

MIOITOTOBJIEHHBIX 110 NIEPEYHIO HCTOYHNUKOB, PEKOMEHJOBAHHBIX [TPENOJaBaTENIEM
Tema 1.3. OcHOBHOE coJiep:KaHue 2 OK-1
CrpyKTypHO- XpomocomHas Teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHYHBIE U OK -2
(pyHKIMOHAJILH | HETOMOJIOTMUHBIE XPOMOCOMBI, TaIlJIOUIHBIN 1 aumtoniHbii Habop. Hykinennossie kucnotsl: JJHK, PHK
ble (aKTOpPbI HaXO0XXJCHHUE B KJIETKE, X CTPOEHHUE U (PYHKIMU. MaTpUYHbIE TPOLIECCH B KJIETKE: pPeIUIMKaLus, ONOCHHTE3
HACJIeICTBEeHHOC | Oenka, penapaius. [ eHeTHueckuil KoJ U ero CBoicTBa
™ IIpakTnueckoe 3ansaTHe Ne2 2

Pemenue 3ana4 Ha onpeesieHNE TIOCIEN0BATEIBHOCTH HYKIEOTH0B, aMUHOKHUCIIOT B HOPME U B CIIy4ae

W3MEHEHUS MOCIe0BaTeIbHOCTH HyKiIeoTua0B JIHK
Tema 1.4. OcHoBHOE coep/kaHue 2 OK -2
Oo0meHn BemecTB | [ToHsATHE METa0OIU3M. ACCUMIIIAIINS Y TUCCUMUJISINS — JIBE CTOPOHBI MeTa0ou3Ma. THITbl oOMeHa OK -4
U NIPeBpalleHue | BEelIeCTB: aBTOTPO(HBIN U reTepoTpodHbIA, a3poOHbIi 1 aHadpoOHbIH. [TnacTuueckuit oomMeH. PoTocuHTE3.
JHEPIruu B XeMOCHHTE3
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KJIETKe
Ku3HeHHbIH
IUKJ KJIeTKH.
Murto3. Meiio3

Knerounslif nuki, ero nepuoasl. MUTO3, €ro cTauu ¥ NpoUCXosIire npoueccsl. buonornyeckoe
3Ha4YeHHe MUTO3a. Meiio3 u ero craauu. [loBenenue xpomocom B Meiiose. Kpoccunrosep. buonornyeckni
CMBICII MeH03a

Pa3nen 2. Ctpoenue u QyHKIMH OPraHu3ma 14
Tema 2.1. OCHOBHOE coJiep:KaHue 2 OK -2
Crpoenue MHOTOKJIETOUHbIE OpraHu3Mbl. B3aMOCBsI3b OPraHOB M CHCTEMBI OPraHOB B MHOT'OKJIETOYHOM OpTaHU3ME. OK-4
opraHusma I'omeocTta3 opranusmMa u ero nojAepKaHue B MPOLECCe KU3HEIEATEeIbHOCTH
®opmbI ®opmbl pa3MHOXKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHOKeHHEe. Buabl 0ecronoro pa3MHOKEHHS.
Pa3MHOKeHHSA [TonoBoe pazmHokeHue. ['ameToreHes y »kuBoTHBIX. CriepmaToreHe3 u ooreHes. CTpoeHHe MOJOBBIX
OpPraHu3MoB kJj1eTok. OI10/10TBOpEHHE
OnTorenes NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes U ero crajauu. [loctTaMOpruoHanbHBbIi EPUO.
pacTeHui, Crasuu moCcTIMOPHUOHATIBHOTO PA3BUTHS Y )KUBOTHBIX M yenloBeka. [IpsMoe u Hempsimoe pa3BHUTHE.
JKHUBOTHBIX H buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
yeJioBeKa
Tema 2.2. OcCHOBHOE cO/Iep:KaHue 2 OK-2
3akoHomepHOCT | OCHOBHBIE MMOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menaens OK-4
U HacJeAoBaHusA | (MOHOTHOPUAHOE M MOIUTHOPUIHOE CKpellMBaHue). B3anMmonelicTBrue reHoB
IpakTuyeckoe 3ansaTne Ne3 2
Pemienue 3aa4 Ha onpesienieHre BEPOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX IPU3HAKOB P MOHO-,
T, TIOJIUTHOPHTHOM M aHATM3HUPYIOIIEM CKPEIMBAHIH, COCTABICHNE TeHOTHITMYECKUX CXEM CKpPEIINBaHUS
Tema 2.3. OcHoBHOE coep/KaHue 2 OK-1
CuenJieHHoe 3akonbl T. Moprana. CiieruieHHOe HacjieI0BaHHe TeHOB, HapylieHue cierieHus. Hacnenosanue OK -2
HacJleJ0OBaHHe IIPU3HAKOB, CLIETUIEHHBIX C IOJIOM
NPU3HAKOB IIpakTHyeckoe 3ansiTue Ned 2
Pemrenue 3aau Ha onpesieNieHHe BEPOSTHOCTH BOZHUKHOBEHHUSI HACTIEICTBEHHBIX IPU3HAKOB TPU
CIIETIJICHHOM HAcCJIeZIOBAaHUH, COCTABJIEHUE T€HOTUIMMYECKUX CXEM CKpPEIIMBaHUS
Tema 2.4. OcHOBHOE coJiep:KaHue 2 OK-1
3akoHOMepHOCT | VI3MEHUMBOCTh MPU3HAKOB. BUIbI N3MEHUNMBOCTHU: HACIIEICTBEHHAS U HEHACJIEACTBEHHAs. 3aKOH OK -2
¥ U3MEHYUBOCTH | TOMOJIOTMUECKUX PAIOB B HacieacTBeHHOM u3meHunBocty (H.W. BaBuios). Myranmonnas reopust OK-4
M3MEHYMBOCTU. Buibl MyTaluii 1 npu4MHbI UX BO3HUKHOBeHUs. Kapuotun uenoBeka. HacriencTBenHsie
3a0071eBaHUs YeIOBeKa. | eHHBIE 1 XpOMOCOMHBIE 00JIe3HH YenoBeka. bonesnu ¢ HacaeaCTBEHHOM
MPEIPACIOI0KEHHOCThI0. 3HAUEHUE MEAUIIMHCKON IeHETUKHU B MPEIOTBPAILEHUH U JICYCHUN TeHETUYECKUX
3a00JIeBaHUH YeJIoBeKa
ITpakTuueckoe 3ansaTue Ne5 2
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Pemenne 3aaa4 Ha OIpCaAcCIICHUE TUIIa MyTalllU IIPU NEpeaadc HaCJICACTBCHHBIX IIPU3HAKOB, COCTABJIICHUE
IFCHOTUIIMYCCKHUX CXCM CKPCIIMBAHUA

Pa3nen 3. Teopusi 3BoJIonnu 4
Tema 3.1. OcCHOBHOE coJiep:KaHue 2 OK -2
Hcropus [Tepsrie sBomonmonnsie kKoHuenuu (K.b. Jlamapk, XK.JI. Broddon). DBomonmonnas teopus Y. lapsuna. OK -4
3BOJIONMOHHOr0 | CuHTETHYECKas TEOPUS IBOJIOLUU U €€ OCHOBHBIE MOJIOKEHUS.
y4eHusl. MuxposBosrorust. [lomynsmus kak 3JeMeHTapHas €IUHHUIA YBOJTIONHNH. | eHeTHYeCKre OCHOBBI BOJIOIHH.
MuxkposBosoun | DieMeHTapHble pakTopsl F3BONMIONHH. ECTeCTBEeHHBII 0TOOP — HANPaBIAOWUN (HAKTOP IBOJIOLUH.
| BunooOpa3oBanue Kak pe3yJlbTaT MUKPOIBOIIOIUH
Tema 3.2. OcCHOBHOE cO/Iep:KaHue 2 OK-2
MaxkposBoaroun | Makpossomtonus. @opmbl 1 OCHOBHBIE HanpasiieHus: MakposBositonuu (A.H. Cesepuos). [lytu OK-4
fl. JOCTHKEHUs Onosoruyeckoro nporpecca. CoxpaneHue 6uopazHoodpasus Ha 3emIie.
Bo3HnukHoBeHue T'unore3sl u TCOpPHU BOSHMKHOBCHUA KM3HU HA 3emine. IlosBaenue ICPBLIX KJIICTOK U UX DBOJJIOLUA.
U pa3BUTHE [IpokapuoTsl 1 3yKapuoThl. [IponcxoxaeHre MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHIE OCHOBHBIX
JKH3HM Ha 3eMule | IIapCTB DYKAPUOT
IIpoucxoxaenne | AHTpoOoJsorust — Hayka o yesnoBeke. CucreMaTuyeckoe MonokeHue yesnoBeka. CXoCTBO U OTIINYHS
YyeJ0BeKa — 9eJI0BeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTAMH aHTPOIIOTEHE3a. DBOJIIOIHS COBPEMEHHOTO YEJIOBEKA.
aHTpoIoreHe3 YenoBeueckue pachl M UX €AMHCTBO. BpeMs 1 myTu paccesieHus 4yeloBeKa 1o IiaHeTe.
[TprcnocoOIeHHOCTD YeTI0BeKa K Pa3HBIM YCIOBHSIM CPEJIbI
Paznea 4. Ixonorus 10
Tema 4.1. OcHOBHOE coJiep:KaHue 2 OK-1
Ikogorndeckne | Cpeabl OOMTaHUS OPraHU3MOB: BOJIHAs, HA3eMHO-BO3/AYIIIHAs, IOUYBEHHAs!, BHyTpHOpraHu3MeHHas. dusuko- OK -2
(dakTopbl 1 XUMHAYECKHE 0COOCHHOCTH cpeJl OOMTaHusl OopraHu3MoB. [Iprucnoco0eHnst OpraHu3MoOB K KHU3HH B Pa3HBIX OK -7
cpelbl ;KM3HH cpenax. [lonsrue sxonornyeckoro pakropa. Knaccugukarus skonorndeckux gpaxtopos. [Ipasuiio
Honyasimus, muanmyMma 0. JIubuxa. 3akon Tonepantnoctu B. lendopna
coo0miecTBa, DKosornyeckas XxapakTepuCcTHKa BUJa U HOMYJISAILMHA. JKOJIOTHYecKas HUIA BU1A. DKOJIOTHYECKUE
IKOCHCTEMBI XapaKTepUCTHKH Moy . Coo0IIecTBa 1 AKOCUCTeMBI. brorieHo3 1 ero cTpykrypa. CBsi3u MEKIy
opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIIOHEHTBI 9KOCHCTEMbI: IPOIYLIEHThI, KOHCYMEHTHI,
peayueHTsl. KpyroBopoT BeliecTB ¥ MOTOK SHEPTuu B 3kocucteMe. Tpoduueckre ypoBHI
ITpakTuueckoe 3ansaTue Ne6 2
Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTENN 3KOCUCTEMBL. buoMacca 1 mpoaykiust. JKoJIorudeckue
ImupaMuabl YUCCII, OMoOMaccChl 1 OHECPTHUH. HpaBI/IJ'IO IMUpaMHu bl SHCPTUH.
Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 MEPEHOCY BEIECTBA U SHEPTUH B
HKOCHCTEMAaX C COCTaBJIEHHE TPOhUUYECKUX LIeneil U MupamMui OMOMacChl U SHEPTUH
Tema 4.2. OcHOBHOE coJiep:KaHue 2 OK-1
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buocdepa - buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uocdepe B tpynax B.M. Bepuaackoro. OK-2
riaodajbHast Ob6nactu 6uocdeps! 1 ee KOMIOHEHTHL. JKHBOE BeecTBo Onocheps! u ero GyHKIUH. OK -4
IKoJornYecKasi | 3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepbl. OcobeHHocTH Ouocdeprl Kak rI00anbHON IKOCUCTEMBI. OK-7
cucremMa JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BEImecTB 1 OMOT€0XUMHUYECKUE IIUKIIBL.
Bunsinue I'moGanbpHbIE SKOIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH
AHTPONMOTEeHHBIX | AHTPONOTCHHBIE BO3ACUCTBUS Ha OHocdepy. 3arps3HEeHUs KaK BUJ aHTPOIIOT€HHOTO BO3ACHUCTBHSL.
¢akTopoB Ha AHTpOIoreHHsie Bo3ieHcTBUS Ha atMocdepy. BozaelictBus Ha runpocdepy. Bo3aeiictsus na autocdepy.
onocdepy AHTpPONIOTeHHBIEC BO3/ICHCTBHS Ha OMOTHYECKHE COO0IIeCTBA. YTIIYOJICHHO U3Y4alOTCsl OTXO/IbI, CBA3aHHbIC

C omnpeiereHHON npodeccueil/cnenanrbHOCThIO

ITpakTuyeckoe 3ansaTue Ne7 2

[IpakTuueckoe 3ansaTue «OTXO0/IbI IPOU3BOJICTBAY
Tema 4.3. OcHOBHOE coJiep:KaHue 2 OK-2
Bausinue OK-4
COUMANBHO- 3/10pOBbE U €r0 COCTABIISIFOLINE. d)aKTopLIi MOJOKHUTENLHO M OTPHLATENLHO BIMSIONIME Ha OPraHU3M OK - 7
SKkoTormueckux | 1CTOBEKa. [IpoGnema TeXHOTEHHBIX BO3JICHCTBUI HA 310POBbE YENOBEKA (3JIEKTPOMATHUTHBIE TOJIS,
(baxTopoB Ha ObITOBAS XUMHS, MU30BITOYHBIEC ITYMBI, PaHanus U T.11.). AJlanTanus opraHu3Ma 4elioBeka K pakTopam
310pOBbe okpyxaromei cpensl. [IpuHImne hopMupoBaHus 310poBbecOeperaroIero nopeaeHus. Gundeckas

aKTUBHOCTb U 3/10pOBbE. BHOXMMHYECKHE acleKThl pallMOHAILHOTO MUTAHUS
yeJioBeKa
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COACPKAHNUE (COAep:KaHUEe MPUKJIATHOTO MOAYJISA)
Pa3nes 5. buosorus B :kM3HU 10 OK-1
Tema S.1. OcHOBHOE coiep:KaHHe 2 OK -2
buorexnonorun | buorexHonorus Kak Hayka ¥ Mpou3BoAcTBO. OCHOBHBIE HAIIPABIIEHUSI COBPEMEHHOM OMOTEXHOJIOTHH. OK-4
B KU3HH Mertonbl OnorexHosorud. OObeKThl OMOTEXHOJOTHH. JTHKA ONOTEXHOJIOTHYECKUX U TeHETHUECKUX IK 1.3
KaK/A0ro sKcrepuMeHToB. [IpaBuia noucka u aHanusa 6MO3KOIOrHYECKON HHPOPMALIUU U3 PAa3INYHBIX HCTOYHUKOB

(Hay4Has ¥ yueOHO-Hay4YHas JIUTepaTypa, CpeCTBA MaccoBOi nH(popmaIuu, cetb IHTepHeT u npyrue)

IpakTuyeckoe 3ausitue Ne 2

Keiicbl Ha aHanu3 MHGOPMAIMHY O HAYYHBIX JOCTHXKEHUSAX B 00JIACTU T€HETUUYECKUX TEXHOJIOTUH,

KJIETOYHOW WHXEHEPUH, MUIIEBBIX OMOTEXHOIOTHIA. 3aluTa Kelica: mpeAcTaBlIeHUue pe3yIbTaToB PEIIeHUS

KeicoB (BBICTYIIJIEHUE C MPE3EHTAINEel)
Tema 5.2.1. IIpakTnyeckoe 3ansaTue Ne9,10 4
buorexnosornu | Pa3zButre npoMBINIIIEHHON OMOTEXHOJIOTUIA U €€ TPUMEHEHNE B KU3HH YEJIOBEKa, TOMCK U aHAJIU3
B nH(OPMAIIUY U3 PA3TMYHBIX HICTOYHUKOB (HayyHas M yueOHO-HAy4YHAs TUTEpaTypa, CPEACTBA MACCOBOM
NPOMBINLIEHHOC | nHopManuu, cetb IHTepHET U Apyrue)
™ Keiicbl Ha ananu3 nHGOPMAIIK O Pa3BUTHH MPOMBIIIIIEHHOW OMOTEXHOIOTHH (10 TPpyIIam)

3amura keiica: [IpencraBienue pe3yabTaToB pelIeHHs KecOB (BBICTYIIJICHHUE C NTPE3EHTaLUeH )
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Tema 5.2.2. IIpakTuyeckoe 3ansaTue Nell 2 OK-1
CouuanabHo- DTHYECKUE aCTIEKThI PA3BUTHSA OMOTEXHOJIOTHIA M MPUMEHEHHE UX B KHU3HM YEJIOBEKA, TIOMCK M aHAIIN3 OK -2
ITHYECKHUE nH(OpMaIIUY U3 PA3IUYHBIX HICTOYHUKOB (Hay4yHas U yueOHO-Hay4YHas JTUTepaTypa, CpeACTBa MacCOBOM OK -4
acIeKThI uHpopmanuu, cetb IHTEpHET U Jpyrue) IK 1.3
ounorexnosoruii | Keiicel Ha aHann3 HHPOPMAITUN 00 STHYECKUX aCTIeKTaX Pa3BUTHs OMOTEXHOJOTHA (TI0 TpyIIIam)

3ammra keiica: [IpeacraBienue pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPe3eHTAIUEH )
IIpomexyTouna 2
s arrectamus mo | J{uddepennpoBannpiii 3a4etT
AUCHMILIHHE
Bcero: 52
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5. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM U CHUILIAHBI

TpedoBaHKMsi K MUHUMAJBLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecreYeHH 0
Peanm3zamust mporpaMMbl TipeaMeTa TpeOyeT Hanmuuus Y4eOHOTrO KaOWHEeTa MaTeMAaTUKH |
CTaTHCTUKH; JJAOOPaTOPHl HE MIPEyCMOTPEHO.
O6opynoBanue yaeOHOTo KabUHeTa!
— y4eOHBIE CTOJIBI;
— pabouee MecTO MperoaaBaTers;
— KOMIUIEKT yueOHO-HaTJISHBIX OCOOUH O TUCIUILINHE;
— pa3’aToyHbII MaTepHall.
TexHuueckue cpencTBa 0OydeHus:
—  MOOWIbHBIN MYJIbTUMEIUNHBIN KOMILIEKC: TPOEKTOP, IKPaH, HOYTOYK.

HNudopmanuonHoe odecneyeHne 00y4eHus
OcHOBHBIE MCTOYHUKH

Jlits mpernoiaBarenei
1. buonorus : yueOHMK HM TPAKTHKYM Uil CpeaHero mpodecCHOHANbHOrO o0pa3oBaHus /
B. H. Spsirun [u gp.] ; non penaxkuueit B. H. Speiruna. — 2-e uzn. — MockBsa : M3natensctBo FOpalir,
2023. — 378 c.— (IIpodeccuonanpHoe ob6pazosanme). — ISBN 978-5-534-09603-3. — Tekct
anekTpoHHbId // OOpa3oBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511618
2. Jlanuukas, T.B. buonorus. Tectsl : ydeOHOe mocoOue sl CpemaHero mnpodeccHOHaTBLHOTO
obpazoBanmsi/  T. B. Jlanmunkas. —  Mocksa : WM3narensctBo  FOpaiit, 2023.—  40c.—
(ITpodeccrnonansnoe obpazoBanue). — ISBN 978-5-534-14157-3. — Tekct : OSIEKTpOHHBIA //
OopasoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/519715

s ctyneHToB

1. O6yxos, JI. K. buomorus: xneTku u TKaH# : yaeOHOE mocodue Jjisi CpeHero npohecCuoHaIbHOTO
obopazoBanusi / /1. K. O6yxos, B.H. KupunenkoBa. — 3-¢ wu3a., mnepepad. u pom. — Mocksa !
WzparensctBo HOpaiit, 2023. — 358 c. — (IIpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-
07499-4. — Tekct : nsnekTpoHHbIH // OOpazoBarenbHas minardgopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/516336

2. buonorus. ba3zoBsiit u yriy0OnaeHHsi ypoHu: 10—11 kiacchl : ydeOHMK A CPEeJHEro OOLIero
obpazoBanus / B. H. Speirun [u np.] ; mox obmei penaknueii B. H. SIpeiruna. — 2-e u3n., nepepad. u
norn. — MockBa : MzmarensctBo HOpaiit, 2023. — 380 c. — (OO6meobpa3oBaTeNbHbIN HKI). —
ISBN 978-5-534-16228-8. — Tekct : anextponnsiii / O6pa3oBarenbHas miatgopma KOpaiT [cait]. —
URL.: https://urait.ru/bcode/530646

I[OHO.]IHI/ITCJIBHl)Ie HCTOYHUKH

Jns npenogaBareneit
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/ - DnexTponnbie
o0Opa3oBaTeNbHbIE PECYPChI IO OMOJIOTUN
https://Ibz.ru/metodist/iumk/biology/er.php - DnekTpoHHBIE pecypchl IO OHOTIOTHU

s cryneHToB
http://biotest.h1n.ru/ - O6pa3oBaTebHBIH TOPTAI 10 OHOJOTHH
https://shio.info/ - [Tpoekt «Bcst Ouomorus»


https://urait.ru/bcode/511618
https://urait.ru/bcode/530646
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/
https://lbz.ru/metodist/iumk/biology/er.php
http://biotest.h1n.ru/
http://biotest.h1n.ru/

4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOMN 1N CHUIITUHBI

Konrtpoun

H

OlleHKA pe3yJbTaTOB OCBOEHHUS  0OIIe00pa3oBaTEIbHOM  TUCIUTUIMHBI

pacKpbIBalOTCA uepe3 IUCHUIUIMHAPHBIC PEe3yJbTaThl, HANpaBieHHbIE Ha (opmupoBaHUEe OOUIMX H
npodeccuoHaNbHBIX KOMIIETEHIIUN MO pa3jiesiaM U TeMaM CoJIep KaHus yueOHOro Marepuara.

OK, IIK

Pa3zgen/Tema

T oneHOYHBIX MePONPUATHH

Paznen 1. Knerka —
CTPYKTYPHO-
(GyHKIHOHAJBHAS eIMHUIIA
JKHBOT0

OK 2

buonorus kak Hayka. O61mias
XapaKTEePUCTUKA KU3HH

3anonaHeHre TaOJIHIIbI C OIMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBaMU U HEJOCTAaTKaMH.
3anonnenue Tabnuipl «Bkiaa yueHbIX B
pa3BUTHE OMOJIOTUM

3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKUBOTO

OK'1
OK 2
OK 4

CtpyKTypHO-(DYHKIHOHATIHHAS
OpraHu3anus KIETOK

OueHuBaemasi JUCKyCCHs 110 BOIIpOcaM
JAEKIUU

Pa3paboTka MEHTaIbHON KapThI 11O
KJIaCCU(PUKALMU KJIETOK U UX CTPOEHUIO Ha
IIPO- U HYKapUOTUYECKUX U IO LIapCTBaM B
MUHHU TpyIax

Brimonnenue u 3amuTa 1a00paTopHbIX
pabor:

«CTpoeHue KIIeTKH (pacTeHusl, ’KUBOTHbIE,
rpuOBbl) ¥ KIETOUYHbBIE BKIIOUECHHUS
(kpaxMai, KapOTHHOUIBI, XJIOPOILIACTHI,
XPOMOILIIACTBI)»

[IpakTnueckoe 3ansartue. [Ipencrasnenue
YCTHBIX COOOIIEHUH C TIPe3eHTAINEH,
NOJTOTOBJIEHHBIX IO NEPEYHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX
IIPENoAaBaTeIeM

OK 1
OK 2

CrpyKTypHO-(yHKIIMOHATIbHBIE
(bakTOpbl HACIEICTBEHHOCTH

@pOHTAIBHBIN OITPOC

Pazpabotka rioccapus

Pemenue 3anau Ha onpenenenne
IIOCJIEI0BATEIBHOCTU HYKJIEOTHIOB,
aMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykneotunos JJTHK

OK 2
OK 4

OOMeH BEIIECTB U
NpeBpaIleHUE YHEPTUHN B KIICTKE
JKU3HEHHBIN UK KIETKH.
Muto3. Meiio3

@pOHTAIBHBIN ONPOC

3arosHeHNEe CPaBHUTENLHON TaOIUIIBI
XapaKTepUCTUK THUIIOB OOMEHa BEIIeCTB
OO6cy>xaeHne o BoIpocam JIeKIUH
Pa3paboTka neHTBHI BpeMEHU KU3HEHHOTO
LUKJIa

Pazpnen 2. Ctpoenue u
(pyHKUMH opranuzmMa
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OK 2
OK 4

CrpoeHue opranusma
®opMBbI pa3MHOKEHUS
OpraHU3MOB
OHTOreHes pacTeHui,
YKUBOTHBIX U YEJIOBEKA

OnenuBaemas IUCKycCus

Pa3paboTka MEHTaJIbHOW KapThl TKAHEH,
OpraHoOB U CUCTEM OpraHOB OPraHU3MOB
(pacTeHust, )KUBOTHBIE, YETIOBEK) C
KpaTKOW XapaKTePUCTUKON UX (PyHKITHIA
@poHTaIBHBIN OIIPOC

3anonHeHye TabauLbl ¢ KpaTKou
XapaKTepUCTUKON U TpuMepamu Gpopm
Pa3MHOKEHHUSI OPraHU3MOB

Pa3paboTka 1eHTHI BpeMEHHU C
XapaKTEPUCTUKOM 3TarloB OHTOI'€HE3a
OTJEIBbHOM TPYIION )KUBOTHBIX U
4eJI0BEKa 10 MUKPOTpYIIIaM
Tect/onpoc

CocraBieHne KHU3HEHHBIX [IUKJIOB
pacTeHuii o otaenam (MOXOBUIHbIE,
XBOILEBUIHBIC, TATIOPOTHUKOBUIHBIE,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE)

OK?2
OK 4

3aKOHOMEPHOCTH HACIEAOBaHUS

Pa3pabotka riioccapus

@OpoHTANBHBII OMPOC

Tect 1o Bompocam JIeKIUH

Penienue 3a1a4 Ha onpenesieHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJICJICTBEHHBIX MTPU3HAKOB IIPU MOHO-,
JIv-, TIOTUTHOPUTHOM M aHAITU3UPYIOIIEM
CKPEILMBAHUU, COCTABIICHHE
FCHOTUIIMYCCKHX CXEM CKPCUIMBAHUA

OK 1
OK 2

CueneHHoe HacIea0BaHNE
MIPU3HAKOB

Tect

Pa3zpaboTtka rioccapus

Pemenue 3anad Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUSA
HACJICACTBCHHBIX HpI/ISHaKOB HpI/I
CICIUICHHOM HaCJIeJOBAaHHWH, COCTABICHHUE
TCHOTHUIIMYCCKUX CXEM CerHII/IBaHI/IS{

OK'1
OK 2
OK 4

3aKOHOMepHOCTI/I HU3MCHYHNBOCTHU

Tecr.

Pemenue 3agau Ha onpeneneHue Tuma
MyTallUM [PU NEpeaade HacIeACTBEHHBIX
IIPU3HAKOB, COCTABIIEHUE T€HOTUIIMYECKUX
CXEM CKPEIIMBAHUS

Paznen 3. Teopusi 3Bo/11ounu

OK 2
OK 4

I/ICTOpI/IH 9BOJOIMOHHOI'O
YUCHUA. MI/IKPOBBOJ'HOI_II/I}I

@pOHTAIBHBIN OITPOC

Pazpabotka rioccapus TepMHUHOB
Pa3paboTka 1eHTHl BpeMEHU pa3BUTHUS
3BOJIIOLIMOHHOTO YYEHUs

OK 2
OK 4

MaxkposBonronus.
Bo3nukHOBEHUE U pa3BUTHE
JKM3HHU Ha 3emiie

[IpoucxoxaeHue yeaoBeka —

OnenuBaemasi TUCKYCCHS: UCTIOJIb30BaHUE
apryMeHTOB, OMOJIOTHYECKOM
TEPMHHOJIOTHUH U CUMBOJIUKH JUTSI
JI0Ka3aTeNbCTBA POJCTBA OPTaHU3MOB
pa3HBIX CUCTEMAaTUYECKUX IPYIIT
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AQHTPOIIOTEHE3

Pa3paboTka JeHTbl BpeMEHU
BO3HHUKHOBEHHUS U Pa3BUTHS )KU3HU Ha
3emie

OpoHTaIBHBIN OIIPOC

Pa3paboTka 1eHTbl BpeMeHU
IIPOUCXOXKICHUSI YEIOBEKA

Pa3znen 4. Dxosorus

OK 1 Dxosiorudeckue GakTopsl U TecT mo skosornueckum GakTopam u

OK 2 Cpenbl KU3HU cpelaM KU3HU OPraHUu3MOB

OK 7 [Monynsmus, cooOrecTa, CocTraBiieHue CXeM KpyroBopoTa BEIIECTB,

SKOCUCTEMBbI UCTIONB3YSl MaTEPHAIbI JICKIIUH

Pemenne npakTUKO-OpHEHTUPOBAHHBIX
pacUYETHBIX 3aJIaHHI IO IEPEHOCY BEIECTBA
Y SHEPTUH B 3KOCHCTEMaX C COCTABIICHUE
TpoUYECKUX Lenel 1 MupaMul OHOMacchl U
SHEPrHH

OK1 buocdepa - rimodanbHas OuenuBaemasi IUCKYCCHS

OK2 JKOJIOTMYECKas CUcTemMa Tect

OK 4 BisiHue aHTpOIIOreHHbIX Tect

OK7 dakTopoB Ha Ouochepy [IpakTuueckas pabota “OTX0/abI
POU3BOACTBA”

OK 2 Biusnaue connaipHO- OuenrBaemasi TUCKYCCHS

OK 4 DKOJIOTUYECKUX (PaKTOPOB Ha BrimonHeHue 1abopaTopHOii paboTHI Ha

OK7 37I0pPOBbE YEIIOBEKA BBIOOD:
"YMcTBeHHas pabOTOCTIOCOOHOCTH",
"Bnusinue abuotnyeckux (HakTopoB Ha
YyenoBeKka (HU3KHUE U BHICOKHE
Temneparypsl)”

Paszgea S. buoJsiorusi B :xu3Hu

OK'1 buotexHosoruu B JKu3HU BrinosiHeHue Keiica Ha aHAIN3

OK 2 Ka)KJI0TO nH(pOpMaIIUU O HAYYHBIX JOCTHKECHHSX B

OK 4 00JacTi TeHETUYECKUX TEXHOJIOTHIA,

IIK 1.3 KJIETOYHOW MH)KEHEPUH, TTUILEBBIX
OMOTEXHONOTHA (IO TPyIIaMm),
MPEACTABICHUE PE3yIbTATOB PEIICHUS
KENCOB

OK'1 [TpombinienHast GuorexHosorusi |BeimonHeHue kelica Ha aHAIHU3

OK 2 UH(MOPMAIHH O Pa3BUTUH TIPOMBIIIIICHHOM

OK 4 O6uoTEeXHOJIOTHH (110 Tpynnam),

IK'1.3 MpEeACTaBICHUE PE3yIbTaTOB PEIICHUS
KENCOB

OK 1 ConuanbHO-3THYECKUE acIeKThl | BeImosHeHNe Keiica Ha aHaiIn3

OK2 OMOTEXHOIOTHH uH(pOpMAIHK 06 STHIECKUX aCTeKTax

H?(K143 pa3BUTHUS OMOTEXHOJOTHH (IO TpyIIam),

MPEJICTABICHUE PE3YIBTATOB PELICHUS
KENCOB
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