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1. MACHOPT MMPOT'PAMMBI YUEBHOM JUCIHUILJINHBI

1.1. Ob6saacTh NpUMeHEeHHUs TPOTPAMMBI
[IporpamMma y4yeOHOW AMCUMILIMHBI SIBISETCS YacTblO OCHOBHOM MpodeccHoHambHOM
oOpa3zoBarenbHOil mporpammbl B cooTBeTcTBHE ¢ PI'OC mo cnemmansHocTn CITO 40.02.01
[IpaBo u opranuzaius COUAIBHOTO 00ECIICUEHUSI.
[Tporpamma yueOHOM JUCHUTUITMHBI MOKET OBITH HCIIOJIb30BAHA:
— B JIONOJHUTENIBHOM IpodeccnoHalbHOM 00pa3oBaHuU (B IporpaMMax MOBBILICHUS
KBaJTM(HUKAIIUY U TIEPETIOATOTOBKH )

1.2. Mecto Yy4yeOHOIi MUCHMUIUVIMHBI B CTPYKTYpe OCHOBHOH mnpodecCHOHATbHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYyebnaga pgucrumuimHa  «buosornsy  sBisiercs  0a30BOM  JUCLMIUIMHONM  I[UKJIA
«O0meobpazoBarenabHas MOATOTOBKA», MPOTrPaMMbl MOATOTOBKH CIIEIUAINCTOB CPEIHEr0 3BEHa
B cootBeTcTBUU ¢ PI'OC CIIO no cnenumansHoctu 40.02.01 [IpaBo u opranuzaius COlHalIbHOTO
obecrieueHus.

1.3.lenu 1 327244 AUCUMILIMHBI — TPEOOBaHUS K Pe3yJbTATaM OCBOEHUS TUCIUIIUHBI:

Henp mucuummuabl  «buonorus»: (GOpMHUpOBaHME Yy CTYAEHTOB NPEACTABICHUS O
CTPYKTYpHO-(DYHKIIMOHAIBHONW OpraHU3allii JKUBBIX CHCTEM pa3HOTO paHra Kak OCHOBBI
NPHUHITHS PENICHHA B OTHOIICHUH OOBEKTOB JKMBOH MPHPOIBI UM B IPOU3BOJCTBEHHBIX
CUTYallUsX.

3agauu:

1) chopmupoBaTh MOHUMAHUE CTPOCHHUSI, MHOTOOOPa3Hsi 1 OCOOCHHOCTEH KHMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alud, 3aKOHOMEPHOCTEH NpoTeKaHHs OMOJOTMYECKHX IPOLECCOB U
SBIICHUN B OKpYXKalolllel cpene, LENOCTHOW HayyHOW KapTHUHBI MHUpPA, B3aUMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTh YMEHUS OMPENENSITh )KUBbIE 00BEKTHI B MPUPOJIE; MPOBOAUTH HAOIIOACHHUS 32
HPKOCHUCTEMaMU  JUIsl  BBISBIGHHUS ~ €CTECTBEHHBIX W AHTPOINOTEHHBIX  W3MEHEHHUH,
WHTEPIPETUPOBATH PE3YIbTAaThl HAOTIOACHUIH,

3) chopMHupOBaTH HAaBBIKH MPOBEJICHUS MPOCTEUIINX OMOJIOTHYECKUX
HKCIEPUMEHTAIBHBIX HCCIEOBAaHUN C coOMIoIeHueM IMpaBui Oe3omacHoro oOpalieHus ¢
00BeKTaMu U 000pyIOBaHHUEM;

4) pa3BUTh YMEHHS UCIOIH30BaTh HHGPOpPMAIIO OHOJOTHYECKOTO XapakTepa U3
Pa3TUYHBIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHsI NPOTHO3MPOBATH IOCIEACTBUS CBOEH JEATENBHOCTH 10
OTHOIIIEHUIO K OKpYXKaromel cpejie, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBATH U COONIOJATH
Mepbl TPOGUIAKTUKY 3a001€BaHUH.

6) chopmupoBaTh TOHMMAaHUE 3HAYUMOCTH JOCTHIKEHUW OMOJIOTMUYECKOM HAyKH W
TEXHOJIOTHI B MPAKTHMUYECKON JESATENbHOCTH YENOBEKa, Pa3BUTUU COBPEMEHHBIX METUITMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.



Konx v HaumenoBanue ¢popMupyemMbIX
KOMIIeTeHITH I

Hﬂaﬂl/lpyeMbIe pe3yabTaTbl 0CBOCHUA JUCHUIIMHBI

Oo6mme

JAucnunjanHapHbie

OK 2. Opranu3oBsIBaTE COOCTBEHHYIO
JeSITeIIbHOCTh, BRIOUPATH THIIOBBIC
METO/IBI U CTIOCOOBI BHITTOJIIHEHHUS
npodeCcCUOHATLHBIX 33]1a4, OIICHUBATh
ux 3(QPEeKTUBHOCTH U Ka4ECTBO.

B wacTtu TpyAoBOTO BOCITUTAHHUSA:

- TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa,
TPyAOIO0HE;

- TOTOBHOCTh K aKTUBHOW JESITETHHOCTH TEXHOJIOTHIECKOI
u COLMATbHOMN HaIpPaBIeHHOCTH, CIOCOOHOCTH
WHUIIMMPOBATh,  IUIAHUPOBaTh M CAaMOCTOSTEIBHO
BBITIOJIHSTD TAKYHO JIEATCIIEHOCTD;

- WHTEpPEeC K pasIu4HBIM cdepaM MpodhecCHOHATBHON
JeSITeTbHOCTH,

OBnanenue YHHUBEPCAIbHBIMU
MO3HABATEIFHBIMU ICHCTBUSIMHU:

a) 6a30BBIC JJOTHICCKUE ACHCTBUS:

- CaMoCTOSITeTbHO (OpMYIHpOBaTh U aKTYyalM3UPOBATH
po0IIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIHMBATH CYIIECTBEHHBI MPU3HAK WM OCHOBAHHS
JUTsl CpaBHEeHHMS, Kiaccu(uKanuy U 0000IeHus;

- ONpeAeNsITh LEMH JEeSATEIbHOCTH, 33/1aBaTh MapaMeTphl U
KPUTEPUU UX JIOCTIKEHUS,

- BBIBIATH 3aKOHOMEPHOCTH H
paccMaTpUBaeMbIX SBJICHUSIX;

- BHOCUTh KOPPEKTHBHI B JIEATEIBHOCTh, OIEHUBATH
COOTBETCTBHE pE3YyJIbTaTOB IEIsIM, OIIEHWBATh PHCKHU
IMOCJIEICTBHI IEATCILHOCTH,
- pa3BUBaTh KpEaTHUBHOE
JKU3HEHHBIX MPOOIIeM

0) 6a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:

- BJIAQAETh HaBBIKAMH YYeOHO-MCCIIEIOBATEIHCKON U
MPOEKTHOW  JEATENbHOCTH, HAaBBIKAMU  pa3peIIeHUs
npo0iem;

- BBIABIATH  INPUYMHHO-CIICJCTBCHHBIE  CBSI3M M
aKTyaJIM3UpOBaTh  3ajlady, BBIIBUTaTh THUIOTE3y €€
pelIeHus, HaXOJIUTh APTYMEHTBI JUIS JIOKa3aTeIbCTBA CBOMX

Y4eOHBIMU

IIPOTUBOPCHUUA B

MBIINUICHUE TIIPpU PCHICHUN

c(hopMHUPOBAaHHOCTh 3HAHUH O MECTE M POJIM OHOJIOTHH B
CHCTeME HayYHOTO 3HaHWS;, ()yHKIIMOHAIBHON IPaMOTHOCTH
YeJIOBEKa JIJISl PEIICHUS )KU3HCHHBIX TIPO0JIeM;
c(hopMHUPOBaHHOCTh YMEHHA pACKPBIBATh COJIEpIKaHHE
OCHOBOTIOJATAIOMINX OMOJIOTHYECKUX TEPMHUHOB W TTOHSITHIA:
JKU3Hb, KJIETKA, TKaHb, OpPraH, OPraHu3M, BUJ, MOMYJISIHS,
JKOCHCTEeMa, OWOIIeH03, Ouocdepa; MmerabomusMm (0OMeH
BEHIECTB W  MpEBpalleHWe  DJHEPruu), TOMEeocTas
(camoperymsmus),  OwocuHTe3  Oejlka,  CTPYKTypHas
opranu3anus JKUBBIX CHCTEM, JAUCKPCTHOCTD,
CaMOpEeTryJIAlrs, CaMOBOCIPOU3BEAEHNE (PENpPOIYKITHs),
HACJIEICTBEHHOCTh, HM3MEHYHUBOCTh, JHEPrO3aBUCHUMOCTH,
POCT U pa3BHUTHE, YPOBHEBAs OPraHU3ALINS;
c(hopMHUPOBaHHOCTh YMEHHS PACKPBIBATh COJIEpIKAHHE
OCHOBOTIOJNATAIOMINX OHOJOTHYECKUX TEOPHH W THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTallMOHHOM, 3BOJIIOIMOHHOM,
IMPOUCXOXKJACHUA )KU3HU U YCJIOBCKA,

c(hopMHUPOBaHHOCTH YMEHHUS pacKpbIBaTh
OCHOBOTIOJIATAIOIIHE Ononornueckue 3aKOHBI u
3akoHomepHoctn (I Mennens, T. Moprana, H.W.

Baswuniosa, O. ['ekkens, @. Mromnepa, K. bapa), rpanutsr ux
MIPUMEHUMOCTH K KUBBIM CHCTEMaM;

MPUOOPETEHHE OIbITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAyYyHOrO  TO3HAHMS, HUCIHOJb3YEMBIX B  OHOJIOTHH:
HAOJIIOJICHUS] W OINMCAaHUS JKUBBIX CHUCTEM, TPOIECCOB H
SIBICHUH; OpraHM3allid U TPOBEICHHUS OHOJIOrHUYECKOrOo
OKCIIEPUMEHTA,  BBIABMKCHHUS  THIOTE3,  BBIABICHUS
3aBUCUMOCTH  MEXJy  HCCIEIyeMbIMH  BEJIUYHUHAMHU,
OOBSICHEHHUSI TTOJTyYEHHBIX PE3YJHTATOB U (POPMYITHUPOBAHHS
BBIBOJIOB C MCIIOJIb30BAHMEM HAYYHBIX ITOHSATHH, TCOPUHA U
3aKOHOB;
c(hopMHUPOBaHHOCTH

YMCHUSA  BBIICIATL  CYIICCTBCHHBIC




YTBEPKICHUH, 3a/]aBaTh IIapaMETPhl U KPUTEPUH PELICHUS;
- aHAIM3MPOBATh IIOJTYYEHHBIE B XOJE PEIICHUs 3aAaqyu
pe3ynabTaThl, KPUTUYECKH OLIEHMBAaTh MX JIOCTOBEPHOCTb,
MIPOrHO3HPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTb IIE€PEHOCUTh 3HAHUSA B II03HABATEJIBHYIO H
MPaKTUYECKYI0 001aCTH KHU3HEICSTEIbHOCTH;

- YMETh MHTETPHUPOBATH 3HAHUS M3 Pa3HBIX INPEIMETHBIX
obnacrei;

- BBLIBUIaTh HOBBIE WJEH, IpeJlaraTh OPHUTHMHAJIbHBIE
MOJIXOJIbI ¥ PELICHNUS;

- CII0OCOOHOCTh MX HCIOJNb30BaHMSA B IO3HABATEIBHOW U
COLIMAIBHOU MTPAKTUKE

NPU3HAKK BUPYCOB, KIETOK TMPOKAPHOT H JYKApHOT;
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OMOTEOLICHO30B U 3JKOCHCTEM; OCOOEHHOCTH IPOLECCOB
oOMEHa BEIIECTB M TMPEBPAIICHUS JHEPTHMH B KIICTKE,
(dboTocHHTE3a, TIACTHICCKOTO M DHEPreTHIECKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MEi03a, OILIOIOTBOPCHUS, PA3BUTHS
U pa3sMHOXKEHUS, WHIUBUIAYAIBHOTO Pa3BUTHS OpPraHU3Ma
(onTOreHe3a), GOPHOBI 3a CyIIECTBOBAHHE, €CTECTBEHHOTO
oTbopa, BHII000pa30BaHUs, TIPHUCTIOCOOICHHOCTH
OpraHM3MOB K cpejlie OOMTaHWs, BIUSHUS KOMIIOHCHTOB
9KOCHUCTEM, AaHTPOMOTECHHBIX HW3MEHEHUH B DKOCHUCTEMAax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M MpEBpAIlcHHUE
sHepruu B ouochepe;

c(hOpMUPOBAHHOCTh yYMEHUS  peIIaTh  OHOJOTUYECCKHUEC
3a]]a4i, COCTABIATh TEHOTHITMYCCKUE CXEMbI CKPCIUBAHUS
JJIsA Pa3HbIX THUIIOB HacJIeJOBaHUA ITPU3HAKOB y
OpraHu3MoOB, COCTaBJIATH CXEMbl IIEPCHOCA BCHICCTB U
SHEPTUU B SKOCHUCTeMaX (1ICTTU MUTAHMUS, MUIIEBIC CETH)

OK 4. Ocy1ecTBIsTh TOUCK U
UCIIOJIb30BaHKEe HH(OpMAIINHY,
HEoO0Xo MO 11 93P PEKTUBHOTO
BBITTOJTHEHUS TIPO(ECCHOHATIBHBIX
3aj1a4, MPoheCCUOHAIBHOTO
JIMYHOCTHOI'O pa3BUTHA.

B o6macTi meHHOCTH HAYYHOTO TIO3HAHUS:
- chOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH U OOILIECCTBCHHOMN

IIPaKkTUKY,  OCHOBAHHOIO  HA  JWaiore  KyJbTyp,
CIIOCOOCTBYIOIIIETO ~ OCO3HAHHIO  CBOETO  MecTa B
MIOJIUKYJIETYPHOM MUPE;

- COBEpIICHCTBOBAHHME  A3BIKOBOM M  YHTATENBCKOHN

KyJbTYpbl KaK CPEICTBA B3aHMMOJCHUCTBUS MEXJIY JIIOAbMHU
Y TI03HAHUS MHPA,;

- 0CO3HaHHE IICHHOCTU HayYHOH JeATebHOCTH, TOTOBHOCTD
OCYWIECTBIISITH ~ NPOEKTHYD W HCCIEI0BATENBCKYIO
JIeSITeTbHOCTh MHIMBH/YaIEHO U B TPYIIIIE;
OBnanenue YHHUBEPCATbHBIMH
MO3HABATENLHBIMH JCHCTBUSAMU:

B) pabota c nHpOpMaIHEH:

y4eOHBIMU

- BJIag€Tb HaBbIKaMU IIOJYUYCHHA I/IH(i)OpMaHI/II/I nus3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYHICCTBJIATH ITIOUCK, aHaJIn3, CHUCTEMATHU3AIIHNIO )41

C(OPMHUPOBAHHOCTh ~ YMEHHH KPUTHYECKH  OICHUBATH
UHPOpMAIUIO OMOJIOTHYECKOTO COJIEPKAHMUS, BKIIIOYAIOIIYIO
TNCEBAOHAYYHBIC 3HaHUA nu3 Pa3IMYHBIX HUCTOYHUKOB
(cpeactBa MaccoBoil MH(OpPMALMH, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl); HUHTEPIPETUPOBATH ITUYECKHUE  ACIEKTHI
COBPEMEHHBIX HCCJCJOBAaHUA B OWOJIOTMH, MEIUIUHE,
OMOTEXHOJIOTHH; paccmaTtpuBaTh rI00aNbHbIE
IKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (pOpMHPOBATH
M0 OTHOILICHHUIO K HUIM COOCTBEHHYIO MO3HIINIO;
c(hOpMUPOBAHHOCTh YMCHHMI CO37]aBaTh COOCTBECHHBIC
NUCbMEHHBIE M YCTHBIE  COOOLIEHHS HAa  OCHOBE
Oumosyiornueckoit nHPOpPMAITUU U3 HECKOILKHX HCTOYHHKOB,
r'paMOTHO UCIIOJIB30BaTh MOHATHHHBIA arrapar onooruu




UHTEpIIpeTaio HHPOPMAIUU Pa3IMIHBIX BUJIOB H (HOpM
MIPEJICTaBICHNUS;

- CO3/1aBaTh TEKCTHl B pa3IMUHBIX (PopMarax ¢ y4eTom
Ha3HAYCHUS WH(POPMAIIMK U LEICBON ayJAUTOPUH, BEIOHpas
ONTUMATBHYIO (hOPMY TIPEICTABICHUS U BU3yaJIH3allHH;

- OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh MH()OpMAIUH,
€€ COOTBETCTBHUE MPABOBHIM M MOPATBHO-3TUYECKUM

HOpMaMm;
- HCIONB30BAaTh  CpeAcTBa  HMHPOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B pelieHuu

KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHH3AI[IOHHBIX
3a/a4 ¢ COONIOIEHNEM TpeOOBaHWN SPTOHOMHUKH, TEXHUKU
0e30MacHOCTH, TUTHEHBI, peCypcocOepeKeHUs, TPABOBBIX U
STHYECKHX HOPM, HOpM HH(OPMAIMOHHON 0€30I1aCHOCTH;
- BIAIeTh HABBIKAMH  pACIIO3HABAHUS W 3aIUTHI
uHpopMaIuy, HHOOPMAIIMOHHOW OE30MACHOCTH JIMYHOCTH

OK 6. Paboratb B KOJUIEKTHUBE U

KoMaHIe, 3(PQGeKTHBHO OOMmATLCA C
KOJIJICTaMH, PYKOBOJICTBOM,
MOTPEOUTEISIMHU.

- TOTOBHOCTb K CaMOpPAa3BUTHUIO, CaAMOCTOSITEILHOCTH U
CaMOOIPEEICHUIO;

-OBJIaZICHUE HaBBIKAMU y4e0HO-UCCIIEI0BATEIhCKOM,
MPOEKTHOM U COLUANIBHOU JIEATEIIbHOCTH;

Ognagenune YHUBEPCAITbHBIMU KOMMYHUKATHUBHBIMU
EUCTBUSAMU:

0) coBMeCTHasI IeATEIHLHOCTD:

- TIOHUMATh W MCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U
WH/IMBHTyaJIbHOU PabOTHI;

- [pUHUMATh  [EeJId  COBMECTHOM  J€ATEIbHOCTH,
OpraHU30BEIBATE W KOOPJAWHUPOBATH JCHCTBUS 10 €€
JIOCT)KEHHIO: COCTAaBJIATh IUIAH JEHCTBHM, PACIPENEIITh
poIM ¢ Yy4eTOM MHEHHHA YYaCTHHKOB  OOCYXJIaTh
pe3yIbTaThl COBMECTHOM PabOTHI,

- KOOPJIWHUPOBATh W BBINOJHATH pPabOTy B YCIOBHUAX
peansHOro, BUPTYaJIbHOTO U KOMOWHUPOBAaHHOTO
B3aUMOJICUCTBUS;

- OCYIIECTBIISATH MO3UTUBHOE CTPATETUIECKOE MMOBEJCHUE B
Pa3IUYHBIX  CUTYyallMsIX, MPOSABIATH TBOPYECTBO U
BOOOpaXKeHHe, OBITh HHUITUATHBHBIM

npruoOpeTeHre ONbITa NPHUMEHEHHS OCHOBHBIX METOJIOB
HAay4YHOTO  IIO3HAHMS, HCIOJIb3yeMBIX B  OHOJOTHH:
HaOJIONEHNs] W ONMCAaHMUs JKMBBIX CHCTEM, NPOLIECCOB U
SBJICHUH; OpTaHW3allMd W TPOBEJCHHS OHOJOTUYECKOrO
JKCIIEPUMEHTA,  BBIJBWKEHUS  TUIIOTE3,  BBISBICHUSA
3aBUCUMOCTH  MEXJY  MCCIEIyeMBbIMH  BEJIIMYUHAMU,
00BSICHEHHSI TIOJYYEHHBIX PE3YJIbTATOB U (hOPMYJINPOBAHHUS
BBIBOJIOB C MCIIOJIb30BAHMEM HAy4YHBIX ITOHSATUH, TEOpPUHA U
3aKOHOB




OsgnajgeHue YHUBEPCATbHBIMH PETYISATUBHBIMHU
JICHCTBUSAMU:

T) IpUHATHE Ce0s U APYTHX JIIOCH:

- NPUHUMATh MOTHBBI U apTyMEHTHI JIPYTHX JIFOJCH IpU
aHaJIM3€e Pe3yIbTaTOB JACATEIHHOCTH;

- OpU3HaBaTh CBOE IMpPaBO U MpaBO JAPYTUX JIOACH Ha
OIIHOKH;

- pa3BHBaTh CIIOCOOHOCTh IIOHHMATh MHpP C TIO3HITHH
JIPYTOTO YeJoBeKa




B pesynbrare OCBOCHHS Y4eOHOW IUCIHMIUIMHBI OOYYAIOMIMKCS IOJKEH YMeTh:

VY1 - packpeiBaThb coOAEpKaHHE OCHOBOIOJATAIOMIUX OHOJOTUYECKUX TEPMHHOB H
NOHATHUI: XKHU3Hb, KJIETKA, TKaHb, OpPraH, OPraHU3M, BUJ, MOIMYJSAIMs, IKOCUCTEMa, OMOLIEHO3,
ouochepa; Merabomu3M (0OMEH BEIIECTB W  MpEBpallleHue DJHEPruu), TOMEocTas
(camoperymsius), OMocuHTE3 OeNKa, CTPYKTYpPHAsI OpraHU3aIusl )KUBBIX CUCTEM, TUCKPETHOCTb,
CaMOpETyJISILMs, CaMOBOCIPOU3BEACHUE (PENpOAYKLIHS), HACIEACTBEHHOCTh, W3MEHUYUBOCTD,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE, YPOBHEBAsK OpraHU3ALMS;

VY2 - packpbIBaTh COJEp>KaHUE OCHOBOIOIATAIONIMX OMOJOTUYECKUX TEOPUH U THIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM, 3BOJIIOLIMOHHOM, ITPOUCXOK/ICHHS KU3HHU U YEIIOBEKA;

VY3 - packpelBaThb OCHOBOIMOJArarolue OHOJOrHYEeCKHe 3aKOHbI M 3aKOHOMEPHOCTH
(I"Mennens, T.Moprana, H.M.BasunoBa, O.I'exkens, ®.Mromiepa, K.b3pa), rpanunst ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

VY4 - BBIICNATH CYIIECTBEHHbIC NPHU3HAKH BHPYCOB, KJIETOK IMPOKAPHOT M IYKAPHUOT;
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, BHJIOB, OHOTEOLIEHO30B M HKOCHCTEM;
OCOOCHHOCTH TIPOIIECCOB OOMEHA BEIECTB W MPEBPALICHUS dHEPIHH B KJIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO U IHEPreTUYECKOro oOMEeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OIJI0JJOTBOPEHHUSI,
pPa3BUTHS M Pa3sMHOXKEHUS, HHIUBUAYAJIHHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), OOphObI 3a
CYIIIECTBOBaHHE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHuUs, MPUCIOCOOIIEHHOCTH OPTraHW3MOB
K cpeae OOWTaHUs, BIMSHUS KOMIIOHEHTOB HKOCHUCTEM, AaHTPOIOTCHHBIX HW3MEHEHHH B
9KOCUCTEMAaxX CBOEH MECTHOCTH, KpYrOBOPOTa BEUIECTB U MPEBpaleHIE SHEPTUU B buocdepe;

V5 - npuMeHSTh MOJIyYE€HHbIE 3HAHUS JUIsl OOBSICHEHUsI OMOJIOIMYECKHUX ITPOLECCOB U
SBIICHUH, 7151 IPUHATUS TPAKTHUECKUX PELICHUH B MOBCEIHEBHOW JKU3HHU C LIEIbI0 00ecreueHus
0€30MaCHOCTH CBOEr0 3/I0pOBbS U 3/I0pPOBbS OKPYXAIOUIMX JIOAEH, COOMIOJEHHUS 340pPOBOIO
o0Opa3a >XKHU3HHM, HOPM TPaMOTHOTO TMOBEACHHS B OKPYXKArOIIeW MPHUPOIHOHN cpejie; MOHMMaHUe
HEOOXOMMOCTH HCIOIB30BAHUS JAOCTHKEHHI COBPEMEHHOW OMOJIOTMM W OMOTEXHOJOTHH IS
paIoHaIBHOTO MIPUPOIONOIB30BAHUS;

VY6 - npuMeHSTh OCHOBHBIE METOJbl HAYYHOTO IMO3HAHHUS, UCIOJIB3YEMBIX B OHOJIOTHU:
HAOJIO/IEHUSI U OMHMCAHUA JKUBBIX CHCTEM, MPOLECCOB U SBJICHMI; OPraHMU3allud U MPOBEICHUS
OMOJIOTHYECKOTO HSKCIEPUMEHTa, BBIIBIKCHHUS THUIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXIY
UCCIIETyeMbIMH BEJIMUMHAMM, OOBSCHEHHUS TIOJIyYEHHBIX pe3yiabTaToOB M (HOPMYIHUPOBAHUS
BBIBOZIOB C HCITOJIb30BAaHHEM HAYYHBIX IOHSATHH, TEOPUN M 3aKOHOB,

VY7 - pemiath OMOIOTHYECKUE 33]JauH, COCTABIIATh TEHOTUITNYECKUE CXEMbI CKPELMBAHUs
JUISL pa3HbIX THUIIOB HACJEIOBAaHUS IMPU3HAKOB y OpPraHM3MOB, COCTaBJISATh CXEMbI IEpeHoca
BEIIIECTB M SHEPTUU B IKOCUCTEMaX (L[eNH MUTAHUS, TUIIEBbIE CETH);

Y8 - KpuUTHUECKM OLEHUBaTh HMHGOpMALMI0  OUOJOTHYECKOTO  COAEpIKaHMS,
BKJIIOYAIOIYIO0 TICEBJOHAYYHbIE 3HAHUS M3 PA3IUYHBIX HCTOYHUKOB (CpencTBa MaccoBOU
UHPOpPMALINK, HAYYHO-TIOMYJISIPHBIE MAaTepHajbl); WHTEPIPETHPOBATH OSTHUYECKUE AaCIIEKTHI
COBPEMEHHBIX HCCJIEOBaHUNH B OWOJOTHM, MEIUIMHE, OMOTEeXHOJOIMH; paccMaTpUBaTh
IJ100abHbIE SKOJOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM
COOCTBEHHYIO MO3HUIIUIO;

Y9 - co3maBath COOCTBEHHBIE MHCbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE
Ouonornyeckod MHPOPMAIMM M3 HECKOJbKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BAaTh
MOHSTUHMHBIN anmnapar 6MOJI0THY;

3HATH:
31 - o mecre u posn OHMOJIOTMM B CHCTEME HAYYHOTO 3HaHUS; (DYHKIMOHAJIBHOU
TPaMOTHOCTH YEJIOBEKA JIJIsl peIICHHSI )KU3HEHHBIX TPOOIIeM.

1.4. Kosin4ecTBO 4aCOB HA 0CBOCHHE NPOrPaMMbl Y4eOHOH AUCHUILIMHBI:
MaKCHUMaJIbHON yueOHOI Harpy3ku oOyyaromerocst 44 yaca, B TOM YUCIIE:
00s13aTeIbHON ayTUTOPHOU yueOHO Harpy3Kku oOydvatomierocs 12 4acos;
CaMOCTOSTeNIbHON paboThl oOyuatorierocs — 32 Jaca.



2. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O6beM yueOHOH TUCHMILIMHBI M BUAbI y4eOHOIi padoThI

Bujbi yueOHol padoTbl

Oobvem uacos

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 44
O0s3aTe/IbHASI AYTUTOPHAN YUeOHAsH Harpy3Ka (Bcero) 12
B TOM YHCIIC:
JEKIHH (YPOKH) 4
NPAaKTUYCCKHUE 3aHATHS 4
nabopaTtopHbIe pabOTHI 4
KOHTPOJIbHBIE paOOTHI -
KypcoBasi pabota (IIpoeKT) -
CamocTrosiTeIbHasi padoTa ody4yaromierocs (Bcero) 32
Koncyabranuu -
IIpomexyToOUHASI ATTECTAMSA
HUrorosas arrecrauusi B popme 1c-UIIKP,
2c-
g depeHupoBa

HHBIA 3a4eT
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2.2. TemaTH4YeCKUii NJIAH U coJepPKaAHUE YUeOHOI THCHUIITUHBI « Buosorus»

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, JJabopaTopHbie padoThl U MPAKTHYECKHE 3aHATHS, Oo0bem Yposens
pa3/1esioB U TeM caMoCTosITe/IbHAs paboTa o0y4yarommxcs, Kypcopasi padbora (IpoeKT) (eciu npedycmompeHnt) 4yacos OCBoCHIH
1 2 3 4
Pazgea 1. KiteTka — cTpyKTYPHO-(PYHKUMOHAJIbHAS € IMHUIIA )KUBOT0
Tema 1.1. Conep:kanue y4eOHOIro MaTepuaa 1 1
buoJjiorus kak
Hayka. O0mas CoBpemeHHbIe OTpaciau Ouonornyeckux 3HaHui. CBs3b OMOJIOTHH C IPYTHUMU HayKaMu: OMOXUMUS,
XapaKTepUCTHKA  |ouodu3nka, OnoHnKa, reHoreorpadus u ap. Poib u mecto 6nonoruu B GOpMUPOBAHUN COBPEMEHHON
JKH3HHU HAyYHOW KapTUHBI MUpa. Y POBHU OpraHHU3aIiH KUBOM Matepun. O0IIas XapakTepUCTHKA KU3HH,
CBOMCTBA KUBBIX CUCTEM. XMMUYECKUNA COCTaB KIIETOK
Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia 1 1
CrpyKTypHO-
¢pynxkunonanbnas | Knerounas reopus (T. [lIBann, M. lInelinen, P. Bupxos). OCHOBHBIE 110JI0KEHHSI COBPEMEHHOMN
OpraHu3anus KJIETOYHOU T€OpHUH. THIIBI KJIETOYHON OpraHU3alNN: IPOKAPUOTHUECKUN U DYKAPUOTUYECKHHN.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHEe MPOKapuoTUYECKOi kineTku. CTpoeHue
syKapuoTHueckol kieTku. Hexkiierounsle popmbl :kU3HU (BUpYCHI, OakTeprodarn)
JlaGopaTopHble 3aHATHSA: 2
ITpuoOperenue onbiTa MPUMEHEHHS TEXHUKA MUKPOCKOIIMPOBAHUS ITPH BBIIOJIHEHUH J1JAOOPaTOPHBIX
pabor:
JIaGoparopHas
1. JlaGoparopHas paboTta «CTpoeHHE KIEeTKU (pacTeHusl, >)KUBOTHBIE, TPUOBI) U KIETOUHbIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOM/IBI, XJIOPOILIACTbI, XPOMOILIACTBI)»
ITonroroBka MUKpOIpEnapaToB, HAOIIOAEHUE C TOMOILBI0O MUKPOCKOTIIA, BBISIBJICHUE PA3IUNYUNA MEKIY
M3y4aeMbIMU 00beKTaMH, (POPMyYIHPOBAHUE BHIBOJOB
IpakTHYeCKHE 3aHITHS: 1

BupycHble u 6akrepuanbHblie 3a00eBanus. O01Me NPUHIUIBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BELIECTB.

Oco0eHHoCcTH MPUMEHEHUs aHTUOMOTHKOB. [IpeacTaBieHue yCTHRIX COOOIIEHUH C Mpe3eHTaluel,
ITOATOTOBJIEHHBIX IO IEPEYHIO0 NCTOYHUKOB, PEKOMEHJOBAHHBIX IIPETOIaBATEIEM
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YpoBeHb

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, JJabopaTopHbie padoThl U MPAKTHYECKHE 3aHATHS, Oo0bem
pa3/1esioB U TeM caMoCTOsITe/IbHAs padoTa o0y4yarommxcs, Kypcopasi padbora (IpoeKT) (eciu npedycmompeHnt) 4yacos OCBoCHIH
1 2 3 4
Tema 1.3. Conep:kanue y4eOHOIro MaTepuaa 1 1
CTpyKTypHO-
¢ynkumonanbubie | XpomocomHas Teopus T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK, TOMOJIOTUYHBIC
dakTopsl ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUTOUIHBINA U TUTIONAHBINA Habop. Hykiennossie kucnotel: JJHK,
HacsencTBeHHOCTH | PHK HaxoxxaeHne B KiIeTke, BX CTpoeHue U QyHKIHUU. MaTpUYHbIE TPOIECCH B KJIETKE: PETUTUKAIINS,
OouocuHTe3 OemKa, pernapanus. | eHeTudecKuii Ko U ero CBOWCTBA
IIpakTHyeckue 3aHATHA: 1
Pemenue 3aa4 Ha onpe/esieHre OCIEN0BATEIbHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CIIydae
M3MEHEHUS TOCIIeI0BaTeNbHOCTH HyKieoTu0B JTHK
Tema 1.4. Coaep:xkanue yueOHOIro MaTepuasa 1 1
OO0OMeH BeleCcTB H
NpeBpalieHne ITonatue merabonn3M. ACCUMIIIALIUS U JUCCUMUIIALINS — IB€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
IHEPrUH B KJIETKe | BEIIECTB: aBTOTPOHBIN U reTepoTpOoHbIH, a3p0oOHBIN U aHa’poOHBIN. [InacTnyeckuii oOMeH.
dortocuHTe3. XEMOCHHTE3
Tema 1.5. Coaep:xaHue yueOHOro MaTepuasia 1
7KM3HEeHHBIH UK
KJeTku. Muro3. CamocrosiTesibHas padoTa 2
Meiio3 KieTounslii nuki1, ero nepuoasl. MUTO3, €ro CTainuu U NpOUCXOAAIIHE Npolecchl. buonorunueckoe
3HaueHue MuTo3a. Meiio3 u ero craauu. [losenenne xpomocom B Merose. Kpoccunrosep.
buosnornueckuit cMbIca Mero3a
Pa3nes 2. Ctpoenue u pyHKIMH OpraHusmMa
Tema 2.1. Coaepixanue yueOHOro MaTepuasa 1
Crtpoenne
OpraHusma CamocrosiTesbHasi padora 2
MHOTroKJI€TOYHbIE OPTaHU3MbI. B3aMOCBS3b OpraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM
opranusme. ['oMeocTas oprannsma U ero nojJep>kaHue B Mpoiiecce )KU3HeACITeTbHOCTH
Tema 2.2. Conep:kanue y4eOHOro MaTepuaa 1
Dopmbl
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YpoBeHb

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, JJabopaTopHbie padoThl U MPAKTHYECKHE 3aHATHS, Oo0bem
pa3/1esioB U TeM caMoCTOsITe/IbHAs padoTa o0y4yarommxcs, Kypcopasi padbora (IpoeKT) (eciu npedycmompeHnt) 4yacos OCBoCHIH
1 2 3 4
Pa3sMHOKEHUS CamocTrosiTesbHasi padora 2
OPraHu3MoB ®opmbl pa3MHOKEHUs1 opranu3MoB. becronoe u nonoBoe pazmMHokeHue. Buzpl 6ecronoro
pa3mHoxkeHus. [lonoBoe pazmHoxkeHue. ['amerorenes y »kuBoTHbIX. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK. OTUI0J0TBOpEHNE
Tema 2.3. Coaep:xanue yueOHOro MaTepuaJia 1
OnTorenes CamocrosiTesbHast padoTa 2
pacTeHuii, WupuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpHOTeHe3 1 ero craaud. [locTaMOproHaIbHBIN TEPHOI.
*KMBOTHBIX H Craguu nocTaMOpHOHAIBHOTO Pa3BUTHUS y KUBOTHBIX U 4yesoBeKa. [IpsMoe u Henpsimoe pa3BUTHE.
Ye10BeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHUi
Tema 2.4. Conep:xanue yueOHOro MaTepuaJia 1
3akoHomepHOCTH | OCHOBHBIC TOHATHUS TEHETUKH. 3aKOHOMEPHOCTH 00pa3oBaHusl rameT. 3akoHb! . Mennens
HacJIe/I0BAHUA (MoHOTHOpHIHOE M MOJUTUOPUAHOE CKpelMBaHue). BzaumopelictBue reHoB
IIpakTnyeckue 3aHATHA: 2
Pemenue 3ana4 Ha onpeesieHne BEPOSATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB [P MOHO-,
J-, TIOJTUTHOPUIHOM M aHAIM3UPYIOIIEM CKPELMBaHUU, COCTABIEHHE TEHOTUITNYECKUX CXEM
CKpEUIMBaHUS
Tema 2.5. Coaep:xanue yueOHOro MaTepuasia 1
Cuenyiennoe 3akonbl T. Moprana. CiieruieHHOe HacjieI0BaHHe TeHOB, HapyIeHue cierieHus. Hacnenosanue
HacJieloBaHue MPU3HAKOB, CUCIJICHHBIX C II0JI0OM
NPU3HAKOB CamocrosiTesibHas padora: 2
Pemenue 3a1a4 Ha onpe/esieHne BEpOATHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX TPU3HAKOB MPU
CIIETJIEHHOM HAacJIe/I0BaHUU, COCTaBI€HNE TeHOTUITMYECKUX CXEM CKPEIINBaHUS
Tema 2.6. Coaeprxanue yueOHOro MaTepuasa 1
3aKOHOMEPHOCTH | J]3MeHYNBOCT IPH3HAKOB. BU/IBI H3MEHUMBOCTH: HACIEACTBEHHAS M HeHACIEACTBEHHAS. 3aKOH
W3MEHYUBOCTH

TOMOJIOTMUYECKUX PAIOB B HacieacTBeHHOH u3menunBocty (H.W. BaBuios). Myranmonnas reopus
W3MEHYMBOCTHU. Bubl MyTanuii 1 TpuYMHbI MX BO3HUKHOBEeHUA. KapnoTun yenoseka. HacnenctBenHbie
3a0071€BaHUs YeIOBeKa. | eHHBIE 1 XpOMOCOMHBIE 0OJIE3HH YeloBeKa. boesHu ¢ HacaeACTBEHHON
MPEPaCONOKEHHOCTHIO. 3HAYEHUE MEIUIIMHCKOW T€HETUKH B TPEAOTBPAICHUN U JICYEHUH
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YpoBeHb

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, JJabopaTopHbie padoThl U MPAKTHYECKHE 3aHATHS, Oo0bem OCBOCHMS
pa3/1esioB U TeM caMoCTOsITeIbHasi padoTa o0yyammxcs, KypcoBasi padora (IIpoeKT) (eciu npedycmompenvi) 4acoB
1 2 3 4
TeHeTUYECKUX 3a00JIeBaHUI YelloBeKa
CamocrosiTeJibHas1 padoTa: 2
Pemenue 3a1a4 Ha onpesiesieHne THIIA MyTallMK [IPH Mepeiaye HACIEICTBEHHbBIX TPU3HAKOB,
COCTaBJICHHE F€HOTUITNYECKUX CXEM CKpEelIBaHUS
Pa3nen 3. Teopusi 3BoJIIONMH
Tema 3.1. Uctopus | Coaep:xaHnue yueOHOro MaTepHuaJia 1
3BOJIIOLIIOHHOT 0 CamocrosiTesibHast padoTa 2
YUYeHHusl. [Tepesie aBomonunonHbie KoHIenH (OK.b. Jlamapk, XK.JI. broddon). DBomtonmonnas treopus Y.
Muxpossouounsa | Jlapsuna. CuHTETHUECKAs TEOPUS IBOJIIOLIUU U €€ OCHOBHbIE MOJIOKEHUS.
Muxkposomrorus. [lomynsus kak sJeMeHTapHas eIMHUIA BOTIONUHU. [ eHeTHUecKre OCHOBBI
ABOJIIOLMU. DIeMEHTapHbIe (haKTOPHI IBOMIOLNU. EcTecTBeHHBIH 0TOOP — HaMpaBISIOUINI (PaKTop
sBosoIMH. BuooOpa3oBanue Kak pe3yabTaT MUKPOIBOJIOLMH
Tema 3.2. Coaepsxanue yueOHOro MaTepuaa 1
Maxkpossomonus. | CamocrosiTesibHasi padoTa 2
Bo3znukHoBenue u | Makpossomonus. DopMbl 1 OCHOBHBIE HanpaBieHust MmakposBomtonuu (A.H. Ceseprios). [1ytu
pa3BUTHE )KU3HHU JOCTIKEHHS Ouosornyeckoro nporpecca. Coxpanenue 6uopasHooOpasus Ha 3emiie.
Ha 3emJie T'unoressl u TCOpHU BOSHMKHOBCHUA KMU3HU HA 3emine. IlosBaenue IEPBLIX KJIICTOK U UX DBOJJIOLUA.
[TpokapuoTsl 1 3ykapuoThl. [Iponcx0kKIeHNE MHOTOKIIETOYHBIX OPraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX
[[ApCTB SYKapUOT
Tema 3.3. Conep:kanue y4e0OHOIro MaTepuaa 1
IIpoucxoxnenue CamocrosiTesibHas padora 2
yeJioBeKa — AHTpomosiorus — Hayka o yenoBeke. CucremaTHueckoe mojokeHue yenopeka. CXoACTBO U OTIHYHUS
aHTpOIOreHe3 YeJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTAJMM aHTPOIIOTe€He3a. DBOIOIMS COBPEMEHHOTO YeNIOBEKa.

YenoBeueckue Pachl U UX CAUHCTBO. BpCM}I " IIYTU paCCCIICHUA YCIIOBCKA I10 IJIAaHCTC.
HpI/ICHOCO6HCHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUSM CPCIbI

Pasgen 4. Dxoaorus
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YpoBeHb

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia, JJabopaTopHbie padoThl U MPAKTHYECKHE 3aHATHS, Oo0bem
pa3iesioB U TeM caMoCTOsITeIbHasi padoTa o0yyammxcs, KypcoBasi padora (IIpoeKT) (eciu npedycmompenvi) 4acoB OCBoCHIH
1 2 3 4
Tema 4.1. Conep:kanue y4eOHOIro MaTepuaa 1
IKOJIOTHYECKHE
CamocrosiTesbHast padoTa 2
(baxToprt i cpenrt Cpenpl 0OuTaHNUs OPraHU3MOB: BOAHAS, HA36MHO-BO3IyITHAS, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAs.
AH3HH OU3NKO-XUMUYECKHE 0COOEHHOCTH cpeJl 00MTaHus opraHu3moB. IIpucnocoGienust opraHu3MoB K KU3HU
B pa3HbIX cpenax. [Tonstue sxonorunueckoro ¢akropa. Knaccupukanus sxoinoruyeckux pakTopos.
[TpaBuno munumyma 0. JIubGuxa. 3akon Tonepantnoctu B. llendopaa
Tema 4.2. Conep:xanue yueOHOro MaTepuaJia
Honyasuus, DKoslornyeckas XxapakTepuCcTHKa BUJa U HOMYJISALMHU. DKOJIOTHYecKas HUILA BU1A. DKOJIOTHUECKUe
coo01ecTBa, XapakTepucTuku nomysinuu. CooliecTBa U sKocucTeMbl. buorieHos u ero crpykrypa. Csizu MeXIy
IKOCHCTEMBbI opranuzMamu B 6uoreHose. CTpyKTypHbIE KOMIIOHEHTbI 3KOCHCTEMbI: IPOLYLIEHThI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BEIIecTB ¥ MOTOK HEPTUH B SKocHcTeMe. Tpoduueckie ypoBHH
CamocrosiTeibHas paGora 4
Tpoduueckue nenu u cetu. OCHOBHbBIE MOKa3aTeNN IKOCUCTEMBI. bBroMacca 1 mpoyKiusl.
DKoNOTHYEeCKHe TUPAaMUIBI YKCel, OmoMacchl U YHEpTUu. [IpaBuito mupaMuapl SHEPTUH.
Pemrenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33/I1aHUH 10 MIEPEHOCY BEIECTBA U SHEPTUH B
9KOCHCTEMAX C COCTaBJIEHHE TPOPUUYECKUX LIeNeil U MupamMu OMOMacchl U SHEPTUH
Tema 4.3. Coaep:xanue yueOHOro MaTepuasa 1
buocgepa - CamocrosiTe1bHas padora 4
r100a/1bHAs buocdepa — sxuBas o6onouka 3emiu. PasButue npejacrasienuit o onocdepe B Tpymax B.1.
IKoJIOrHiecKan Bepuanckoro. Obactu 6uocheps! u ee komrmoHeHTsI. JKuBoe BeecTBo Onocheps! u ero GyHKINH.
CHCTEMA 3aKOHOMEPHOCTH cyliecTBOBaHMs O6rocgepbl. OcobeHHOCTH 6rocdephl Kak I00aTbHOM SKOCUCTEMBI.
JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BeImecTB U OMOreOXMMUYECKHUE IIUKIIbI.
I'moGaibHBIE HKOJIOTHUECKUE TPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. Coaeprxanue yueOHOro MaTepuasa 1
Bimsinue AHTpomnoreHHble BO3eHCTBUS Ha Ouocepy. 3arps3HeHHs KaK BUI aHTPOIIOTE€HHOTO BO3JCHCTBUSI.
AHTPOIOT€HHBIX AHTpomnoreHHsle Bo3aeicTBUs Ha aTMochepy. BosneiicTBus Ha runpoctepy. BosneiictBus Ha

(haxkTopos Ha

nutocdepy. AHTPOIIOTEHHBIE BO3ACHCTBUS Ha OMOTHYECKHE COOOIIECTBA. YTIyOICHHO H3YyJatOTCs
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YpoBeHb

Haumenosanue Conep:kanue y4eOHOT0 MaTepuaJia, JJabopaTopHbie padoThl U MPAKTHYECKHE 3aHATHS, Oo0bem
pa3iesioB U TeM caMoCTOsITeIbHasi padoTa o0yyammxcs, KypcoBasi padora (IIpoeKT) (eciu npedycmompenvi) 4acoB ocBoeHuA
1 2 3 4
ounocdepy OTXO/JIbl, CBSI3aHHBIE C ONPEJICIICHHON Npodeccueil/crnennaibHOCThIO
CamocrosiTesibHas padoTa 4
Ha ocHoBe ¢enepanbHOro Kiaccu(puKamoHHOTO KaTalora 0TX010B OMPEAeNsATh KJIacC ONacHOCTH
OTXOJIOB; arperaTHoe COCTOsiHME U PU3ndecKkyro GopMy 0TX0/10B, 0Opa3yromuxcs Ha pabodyeM MecTe / Ha
JTamnax MpoOU3BO/ICTBA, CBSA3aHHBIE C ONPEEIEHHON Mpodeccueil/crenuanrbHOCThIO
Tema 4.5. Conep:xanue yueOHOro MaTepuaJia 1
Bmsuue 3110poBbE U ero cocTaBisromue. GakTopsl, MONIOKUTEIEHO U OTPULIATENIFHO BIUSAIONINE HA OPTaHU3M
conMaJILHO- yenoBeka. [Ipobrema TeXHOTeHHBIX BO3ACHCTBUIA HA 3/J0POBBE UeIOBEKa (IIEKTPOMArHUTHBIE MOJIA,
IKOIOTHIECKHX OBbITOBAsE XUMHUS, N30BITOUHBIC ITYMBI, PAHAIS U T.I1.). AJanTanys Opraiu3Ma 4ejoBeka K (pakropam
¢akTopos Ha okpyxaromeit cpensl. [IpuHIume hopMupoBaHus 310poBbecOeperaroIero nopeaeHus. Guzndeckas
310pOBbe aKTUBHOCTH M 3JI0POBbE. BHOXMMUYECKHE aCTIeKThl pallHOHAIBHOTO MTUTAHUS
YyeJ0BeKa JlaGopaTopHble 3aHATHS: 2
JlabopaTopHas paboTta Ha BEIOOD:
1. JlaGoparopnas padoTa «YMCTBEeHHasi pabOTOCTIOCOOHOCTHY
OBnazieHue METOIaMH OTIPEACIICHUsI TToKa3aTeell yMCTBEHHOM paboTOCOCOOHOCTH, OOBICHEHHE
MOJTyYEHHBIX Pe3yNIbTaTOB U (JOPMYIMPOBAaHUE BHIBOJIOB (TUCHMEHHO) C HCIOJIB30BAaHUEM HAYUHBIX
MIOHSATUI, TEOPUHN U 3aKOHOB
2. JlabGoparopnas pabota «BrmusHue abnoTndecknx (GakTopoB Ha UeloBeKa (HU3KUE U BRICOKHE
TEMIIEPATYPHI )>»
N3ydyenne MexaHH3MOB aJlanTallii OpraHu3Ma YeJI0OBeKa K HU3KUM M BBICOKHM TeMIIepaTypam 1
00BsICHEHHE MOTYYCHHBIX PE3yIbTAaTOB U (HOPMYIHPOBAHHE BHIBOJOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM
HAyYHBIX TIOHATUMN, TEOPHIA U 3aKOHOB
KoncyabTanun
Bcero: 44

Jist XapaKTepUCTUKU YPOBHSI OCBOCHUS y4eOHOr0 MaTepualla UCIOJIb3YIOTCS Celylonue 0003HaueHus:
1.- o3HaKOMUTENbHBIN (yKa3aHHUE paHEee U3YYEHHBIX 00BEKTOB, CBOWCTB)
2.- PEnpOAYKTUBHBIN (BHIIOJIHEHUE ICATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU WJIH 110JI PYKOBOACTBOM)
3.- IPOAYKTUBHBIN ( IJITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHUE AEATEIbHOCTH, pEIlIEHUE MPOOJIEMHBIX 3a]1a4)
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3.YCJIOBUS PEAJIM3AIIMY YYEFHOM JUCIHUIIJIAHBI

3.1.TpeGoBaHusi K MUHMMAJIBLHOMY MATePHAJIbHO-TEXHUYECKOMY 00ecne4eHn 0

Kabuner Ne 21 Ouonoruu (uis mpoOBENEHHs 3aHATHH JEKIMOHHOTO TUNA W 3aHATUN
CEMHUHApPCKOT0 THIIA, TPYNIOBBIX W HHAWBUIYaJbHBIX KOHCYJIbTAI[Mi, TEKYIIErOo KOHTPOIS U
IIPOMEXKYTOUYHOM aTTECTALINH).

CrneunanusupoBanHas Mebenb U o0opynoBanue.: YuyeOHas mebenp Ha 30 mocaiodHbIX
MecT (cronoB 15mir., crynseB 30 mit.), pabodyee mecto mpemnoaasarens (cron lmr., cryn lmr),
nocka menoBas 3x cekmuonHas lmr, Kommerorep Intel Pentium Dual CPU E2160 1,8 GHz
O3y- 2 Gb, HDD-500Gb, DVD RV-ROM, KnaBuarypa, Mpmb. OC windows 7
MakcumanbHas. JIokanbHBINA CeTh ¢ BBIX0J0M B HTepHET. BuaeonpoekTop motonounsiii Epson
EB-S82, npoekumonnsiii sxpan Clasic Solition 266x149, akycruueckue kosnonku Genius.

Mkadgsr nmns  xpaHeHuss y4eOHOM  JUTEpaTyphl, IUIAKTHYECKOIO MaTepuaa,
JIEMOHCTPAIIMOHHBIE TTIOCOOUS, IIEKTPOHHBIE TOCOOUS, CIIPAaBOYHHKH, CIIOBApH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
Ilepeyennb PeKOMeH1yeMbIX YueOHbIX U31aHMH, HNuTepHeT-pecypcos,
JAONOJIHUTEILHOM JTUTEPATYPHI

KHuroooecne4eHHOCTD
bubauorpaguyeckoe onucaHue M3IaHUs OcHoBHas1/ Koa-o.
(aBTOp, 3ary1aBHe, BUJI, MECTO U 0]l M31aHUsI, |JONMOJHHUTEIbHASI| 3K3.B |DJIEKTPOHHBIE
KOJI. CTP.) JuTeparypa onoJ1. pecypchbl
buosorusi: y4eOHHK M TPAKTHKYM IS CPEIHETO - https://urait.ru/b
npodeccuonanbHoro obpaszoBanusi / B. H. Speiruy| OcHoBHas
. code/511618
[u nmp.]; mom pemakiumeit B. H. Speiruna. — 2-¢
3a. — MockBa: MzparensctBo Opaiit, 2023. —
378 c.
buosnorusi. ba3oBelii u yrinyoieHHblid ypoBHU: 10— - https://urait.ru/b
11 kmaccel: y4eOHUK JUIS CpEIHEro OOILIero OcHoBHas code/530646
ob6pazoBanusi / B. H. Speirun [u ap.]; mox oOmiei
penakmueit B. H. Slpeiruaa. — 2-¢ 3., nepepad. U
nor. — Mocksa: M3parensctBo IOpant, 2023. —
380 c.
Epemuenko, O. 3. buonorus: ydenue o Ouocgepe: - https://urait.ru/b
yaeOHOe rocodue IS CpEeHEro OcHoBHas code/516507
npodeccHnoHaTbHOTO o0Opa3oBaHus
0. 3. Epemuenko. — 3-e¢ u3j., nepepabd. u J0m. —
Mocksa: M3natensctBo FOpaiit, 2023. — 236 c.
Haxaesa, B. 1. Buomorus: TrEeHETHKA. - https://urait.ru/b
[lpakTuyeckuii Kypc: yueOHoe mocobue Juis OcHoBHas code/516123
cpenHero  mpodeccMoHambHOTO  00pa3oBaHUS
B. 1. HaxaeBa. — 2-e wu3xg., mepepad. M AOM. —
Mocksa: M3natensctBo FOpaiit, 2023. — 276 c.
KonnueB, A.C.  MonekynspHas  OHOJIOTHS: - https://urait.ru/b
Y4EOHUK JUIS  CPEAHEro  MpoQecCHOHATHHOTO OcHoBHas code/517368
oOpazoBanus / A. C. Kornues, I'. A. CeBacTbsIHOBA,
. JI. [IBeTkOB. — 5-¢ W31 — Mockaa:
M3natensctBo FOpaiit, 2023. — 422 c.
Jlanmtikass, T.B. bBuonorus. Tecter: yuebHOoe JlonoaHUTEIbHAS - https://urait.ru/b
mocobue I cpeaHero  IpodecCHOHaIbHOTO code/519715
oOpazoBanwms / T. B. Jlannmkas. — Mockaa:
M3natenbctBo FOpaiit, 2023. — 40 c.
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https://urait.ru/bcode/511618
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https://urait.ru/bcode/516507
https://urait.ru/bcode/516507
https://urait.ru/bcode/516123
https://urait.ru/bcode/516123
https://urait.ru/bcode/517368
https://urait.ru/bcode/517368
https://urait.ru/bcode/519715
https://urait.ru/bcode/519715

KnurooodoecneyeHHOCTD

bubauorpaguueckoe onucaHue U3 IaHUsI OcHoBHas/ Kou-Bo.
(aBTOp, 3ar/1aBME, BU/I, MECTO U IO/l H3IAHHUS, |JONOJHHTEILHASI| OJK3.B |DJIEKTPOHHBIE
KOJI. CTP.) JuTepaTrypa ouo.1. pecypcehbl

Mosekymsipaast  Ouomorusi. IIpakTukym: ydeOHOE - https://urait.ru/b
mocobue s cpeaHero  mpodeccuoHanbHOro| JlomonHuTenbHas code/517364
obpazoBanusi/ A.C.KonnueB [u ap.]; mon
penakuueir  A. C. KonnmueBa. —  2-¢  u3a. —
Mocksa: M3natenscTBo FOpaiit, 2023. — 169 c.
[Tepeuenn coBpeMeHHBIX Ipodeccrnonanbubix 0a3 nanubix (CITB/I)
Ne HaunmenoBanue CIIB/]

1 Hayunas snekrponnas oubnuorexka eELIBRARRY - wwwe.elibrary.ru

2 Hayunas snexkrponnas oubnuorexka KudepJlennHka - www.cyberleninka.ru

[Tepeuens nHpopManoHHbIX crpaBoyHbIX cucteM (MCC)

Ne [Hapmenosanne UCC

1 CripaBouHasi npaBoBast cuctema Koncynprantllinroc www.consultant.ru

2 |DnextponHas oubnamoreynas cucrema ObC FOPAUT - www.urait.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JTUCIUIIJIMHBI

KOHTpOJIL H OHEHKa pE3YJIbTaTOB OCBOCHUMA

JAUCHUIIIMHBL  OCYHICCTBIISICTCA

MpernoiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUYECKUX 3aHATHH U JIaDOpaTOPHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBHIMOJHEHHS OOYUYAIOUUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETOBAHUM.

Pe3yabTaThl 00yuyeHus
(ocBOCHHBIC YMEHHUSI, YCBOCHHbIC 3HAHHUSA)

®opMbl U METOAbI KOHTPOJISI U
OLICHKH Pe3YJIbTATOB 00y4eHH s

YMmennst

V1 - packpeiBaTh COJEpPXKaHUE OCHOBOMOJIATAIOIINX
OMOJIOTUYECKMX TEPMUHOB M TOHSATHH: >KU3Hb, KJIETKA,
TKaHb, OpPraH, OPraHW3M, BHJ, IONYJALUA, 3KOCHUCTEMA,
OouorieHo3, Ouocdepa; merabonmusm (0OMEH BEUIECTB H
IpeBpallleHle B3HEPTrUu), ToMeocTa3 (caMOperyssanus),
OnocuHTe3 Oenka, CTPYKTypHas OpraHu3alus >KUBBIX
CHUCTEM, JAUCKPETHOCTD, caMoperyanus,
CaMOBOCIIPOU3BEJICHUE (PENPOIYKIINs), HACIEACTBEHHOCTD,
HN3MCHUYUBOCTb, OHEPIrO3aBUCUMOCTH, POCT U Pa3BUTHC,
YpOBHEBasl OpraHu3alys;

V2 - packpelBaTh COJIEPXKAHUE OCHOBOIMOJIATAIOIINX
OMOJOTUYECKNX  TEOpU HW  THIOTE3:  KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,

IIPOUCXOXKACHUS KU3HU U UEJIOBEKA;

V3 - packpsiBaTh OCHOBOIIOJATAIOIINE OMOJOTHUUYECKHE
3akoHbl W 3akoHoMmepHocTH (I'.Mengens, T.Moprana,
H.1.BaBunogsa, O.I'exkens, ®.Mrosiepa, K.bapa), rpanutis
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

co0ecel0BaHUE, TECT, IPAKTHUYECKHE
paboTHI.
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Pe3yabTarsl 00yyeHus
(0OCBOCHHBbIE YMEHUs1, YCBOCHHbIE 3HAHUS)

@®opMbI U MeTO/IbI KOHTPOJISA U
OIICHKH Pe3yJbTATOB 00y4eHH s

Y4 - BbIIENATH CYLIECTBEHHbIE NPU3HAKU BUPYCOB,
KJIETOK TPOKAPUOT M DYKApPHOT, OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHUOB, OHOI€OLIEHO30B H
IKOCUCTEM; OCOOEHHOCTH NPOIECCOB OOMEHA BEIIECTB U
npeBpalieHus  dHepruM B KieTke,  (OTOCUHTE3a,
IUTACTHYECKOTO M SHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a,
MUTO3a,  MeHo03a,  OIUIOJOTBOPEHUS, Pa3BUTUS U
PasMHOKEHHUS, HWHAMBUAYAJIBHOTO pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHWE, ECTECTBEHHOI'O
otbopa, BHUI000pa30BaHUS, MPUCTIOCOOICHHOCTH
OpraHM3MOB K cpele OOWTaHus, BIUSHUS KOMIIOHEHTOB
HKOCHUCTEM, AHTPOIIOTEHHBIX H3MEHEHHH B HKOCHUCTEMax
CBOCM MECTHOCTH, KPYroBOpOTa BEIIECTB M IpeBpalICHHE
SHEeprum B Ouocdepe;

VY5 - OpuMeHSATh MONyuYeHHBbIE 3HAHUS ISl OOBSICHEHUS
OMOJIOTUYECKUX TPOLECCOB W SIBICHUH, IS TPUHATHS
MPAKTUYECKUX PEUICHU B MOBCEIHEBHOMN >KU3HH C IIENIBIO
obecrieyeHnss 0€30MaCHOCTH CBOETO 37I0POBbS M 30POBBS
OKpYXaloIIUX JtoJIel, CcOOJII0JeHHsT 3I0poBOro obpasa
KU3HH, HOPM TPAMOTHOTO IIOBEIEHHUS B OKpYXKaromen
IPUPOIHOM cpene; MMOHMUMAaHHe HE00X0IMMOCTHU
UCIIOJIb30BAaHUSl JOCTH)KEHUH COBPEMEHHOW OHOJOruMu U
OMOTEXHOJIOTHH JIJIs palliOHALHOTO MPUPOIOIIOIb30BAHHUS;

VY6 - npuMeHSATh OCHOBHBIE METO/Ibl HAYYHOTO TIO3HAHUS,
UCIIONIB3YEMBIX B Ouosioruu: HAOMIOAEHHUS U OMHCAHUA
KHUBBIX CHUCTEM, TPOIIECCOB W SBJICHWH; OpraHU3alMd M
POBEJCHUST OMOJIOTUYECKOTO AKCIEPUMEHTA, BBIABH)KCHUS
THIIOTE3, BBIABICHUS 3aBHCUMOCTH MEXIY HCCIICIYyEeMBIMU
BEJIMUMHAMHU, OOBSICHEHHUS TMIOJYYCHHBIX pPE3yJIbTaTOB H
(GopMyTHpOBaHUSI BBIBOJIOB C HCIOJIH30BAHUEM HAYYHBIX
MOHATHUH, TEOPUM U 3aKOHOB;

V7 - pemarh OuoJIOTHYECKHE 3a7aud, COCTaBIIATH
TeHOTUITMYECKHE CXEMbI CKPEIUBAHUS JUIS PA3HBIX THUIIOB
HACJIEIOBaHMsI TPU3HAKOB y OpPraHU3MOB, COCTaBIATH
CXEMBI TIepeHOCa BEUIECTB M YHEPTUU B IKOCHCTEMAX (IETH
MUTaHUS, TUIIEBHIE CETH);

Y8 -  KpuTHueckH  OIEHMBaTb  HMH(OPMALHNIO
OMOJIOTNYECKOTO coJiep KaHus, BKJTIOYAIOIIYIO
NICEBIOHAYYHBIC 3HAHMS W3 PaA3JMYHBIX HCTOYHUKOB
(cpencTBa MaccoBOM HMH(OpPMALMU, HAyYHO-TIOMYJISIPHBIE
MaTepHualbl); HHTEPIPETUPOBATh  ATHUECKUE  ACTIEKTHI
COBPEMEHHBIX HCCIEIOBaHUA B OHOJIOTUH, MEIUIIMHE,
OMOTEXHOJIOTHH; paccMaTpuBaTh ri100aTbHBIC
HKOJIOTHYECKUE TMPOOJIEMBbl COBPEMEHHOCTH, (POPMUPOBATH
110 OTHOIICHHIO K HUM COOCTBEHHYIO ITO3UITHIO;

Y9 - co3maBaTh COOCTBEHHBIE NMHCHMEHHBIE U YCTHBIE
COO0IlleHNsI HAa OCHOBE OWOJIOTMYECKON HHOpMalUH U3
HECKOJIbKUX  HMCTOYHHMKOB, T'PaMOTHO  HCIIOIH30BaTh
MOHSTUHUHBIN anmapar 6MOJI0THY;
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Pe3yabTarsl 00yyeHus D®opMbI U METOIbI KOHTPOJIS U
(ocBOCHHBIC YMEHHUSI, YCBOCHHbIC 3HAHHUS) OLICHKH Pe3yJIbTATOB 00y4eHus!

3Hanus

cobeceioBaHuUE, TECT, IPAKTHUECKHE
31 - 0 MecTe ¥ poNK OUOJIOTHH B CHCTEME HAay4HOro | PaOOTHI.

3HaHMSA; (QYHKIMOHAJIBHOM TI'PAaMOTHOCTH 4YeJIOBEKa ISt

peLICHNS KU3HEHHBIX POOIIEeM.

5. OCOBEHHOCTH OCBOEHMUSA JUCIAIIJIMHBI J1J11 UHBAJIN10OB U JINIL C
OI'PAHUYEHHBIMU BO3MOXKHOCTAMMU 31O0POBbA

OOyueHne 0OyyaroImMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbS NPU HAITUYUU
3asBICHHUSI  OCYLIECTBISICTCS HAa OCHOBE aJalTUpPOBaHHOW paboueil mporpaMMmbl  C
UCMOJIb30BAHUEM  CHELMAJIbHBIX METOJOB OOy4eHUS M JAUJAKTHUECKHMX MaTepuasos,
COCTaBJIEHHBIX C YYETOM OCOOCHHOCTEH NCHUXO(PHU3MUECKOTO PpA3BUTHUS, WHAWBUIYATIbHBIX
BO3MOYKHOCTEH U COCTOSHUS 3/10pOBbS TAKUX 00ydarouuxcs (00yyaromerocs).

B nenax ocBoeHuss yueOHOW NporpaMmbl JAMCLUMIUIMHBI MHBAJIUMJAMH W JIMLIAMH C
OrpaHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs Koitepk obecnieunBaer:

- 1 HMHBAIUAOB U JMI] C OIPAaHUYECHHBIMU BO3MOXKHOCTSIMHM 3J0POBbSl IIO 3PEHHUIO:

pa3MelieHrne B JOCTYNHBIX Uit OOyYaroUIMXCsl, SIBISIOIIMXCS  CICIBIMH  HIIH
caboBHIAIIMMH, MECTax M B aJalTUPOBAHHON (opMe crpaBodHOW HH(OpMAnMu O
pacnucaHMM ~ y4eOHBIX  3aHATUH; MPUCYTCTBUE  ACCHCTEHTA,  OKa3bIBAIOILETO
oOyyaromemMycss HEOOXOIMMYIO TIOMOIIb; BBITYCK AIbTEPHATHUBHBIX  (hopMaToB
METOAMYECKHX MaTepHajoB (KPyHHBIN mpudT Wik ayanodaiiisl);

- Uil WHBAIMJIOB W JIMI C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS MO CIIYXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOM3BEICHUE HH(POPMALINY;

— Uil MHBAJIMJIOB M JMIl C OrPAaHUMYEHHBIMH BO3MOXKHOCTSMH 370POBbS, HMEIOLIMX
HapyLIEeHUs OINOPHO-JBUTAaTEILHOIO alapara: BO3MOXKHOCTh OeCHpensiTCTBEHHOTO
J0CTyna oO0ydJarouMxcss B ydeOHble IOMELIEHHS M Jpyrue IMOMeUIeHHs y4eOHOro
KOpITyca, a TaKke NpeObIBaHUE B YKa3aHHBIX TOMEIICHUSAX.

OO6pazoBanre 00y4YarOIMMUXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MOXKET OBIThH
OpPraHM30BaHO KaK COBMECTHO C JAPYTUMHU OOYUYaIOIIMMUCSA, TaK U B OTACNbHBIX TPYIIax WU B
OTJICTBHBIX OpPraHU3aIUsIX.
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