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1. MACHOPT MMPOT'PAMMBI YUEBHOM JUCHUILJINHBI

1.1. Ob6aacTh NpUMeHEeHHUs TPOTPAMMBI
[IporpamMma y4yeOHOW AMCUMILIMHBI SIBISETCS YacTbIO OCHOBHOM MpodeccHOHaIbHOM
oOpa3oBatensHOil mporpammbl B cooTBeTcTBHE ¢ PI'OC mo cmemmansHocTn CITO 40.02.01
[IpaBo u opranuzaius COIUAILHOTO 00ECIIeUeHUSI.
[Tporpamma yueOHOM JUCIUIUTMHBI MOKET OBITH HCIIOJIb30BaHA:
— B JIOTIOJHUTEIHLHOM MpodecCHOHATBPHOM 00pa3oBaHuU (B TpOrpaMmax MOBBIIICHHS
KBaJM(HUKAIIUU U TIEPETIOATOTOBKH )

1.2. Mecto Yy4yeOHOIl MAUCHMUIUVIMHBI B CTPYKTYpe OCHOBHOH mnpodecCHOHATbHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYuebnasa pgucrumuimHa  «buomornsy  sBisiercs  0a30BOM  JUCHMIUIAHOM  I[UKJIA
«O0meobpazoBarenabHas MOATOTOBKA, MPOrPaMMbl MMOATOTOBKH CIIEIUAINCTOB CPEIHErO 3BEHA
B coorBeTcTBUU ¢ PI'OC CIIO mno cnenmansHoctu 40.02.01 [IpaBo u opranuzaius ColHalbHOTO
obecrieueHus.

1.3.lenu 1 327244 AUCUMILIMHBI — TPEOOBaHNUS K Pe3yJIbTaTaM OCBOEHUS TUCIUIIUHBI:

Henp muctummuasl  «buonorus»: (GOpMHUpOBaHME Yy CTYAEHTOB NPEACTABICHUS O
CTPYKTYpHO-(DYHKIIMOHAIBHONH OpraHU3allii JKUBBIX CHCTEM pa3HOTO paHra Kak OCHOBBI
IOPUHATHUS PpEHIEHUH B OTHOIIEHHH OOBEKTOB JKMBOM NPUPOJIBI M B IPOU3BOJCTBEHHBIX
CUTYaIlUsX.

3agauu:

1) chopmupoBaTh MOHUMAHUE CTPOCHHUSI, MHOTOOOPa3Hsi U OCOOCHHOCTEH KHMBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alud, 3aKOHOMEPHOCTEH NpoTeKaHHsl OMOJOTMYECKHX IPOLECCOB U
SBIICHUN B OKpYKalolllel cpeie, IENOCTHOW HayyHOW KapTHUHBI MHUpPA, B3aUMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTh YMEHUS OMPENENATh )KUBbIe 00OBbEKTHI B MPUPO/JIE; MPOBOAUTH HAOTIOCHUS 32
KOCUCTEMaMU  JUIsl  BBISIBICHHUS ~ €CTECTBEHHBIX W aHTPOIOTE€HHBIX  W3MEHEHUH,
UHTEPIPETUPOBATH PE3YNbTAaThl HAOTIOACHUM,

3) chopMHUpOBaTH HAaBBIKU MPOBEJICHUS MPOCTEUIINX OMOJIOTHYECKUX
AKCIIEPUMEHTAJbHBIX HCCIEAOBaHUN C COONIOJCHHEM MpaBHIl 0e30mMacHOro olpaiieHus ¢
00BeKTaMu U 000pyJOBaHHUEM;

4) pa3BUTh yMEHHUS HCIOJIB30BaTh MHGOpMAIMIO OHOJOTMYECKOrO XapakTepa U3
Pa3IUYHbBIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHs NPOTHO3MPOBATH IOCIEACTBUS CBOCH JESATENBHOCTH 10
OTHOIICHHUIO K OKPYXarolled cpene, COOCTBEHHOMY 30POBBIO; 0OOOCHOBBIBATH M COOJIONATH
Mepbl TPOGUIAKTUKY 3a001€BaHUH.

6) chopmupoBaTh TOHMMAaHUE 3HAYUMOCTH JOCTHIXKEHHUW OHOJIOTMUECKOW HAayKH W
TEXHOJIOTHI B MPAaKTHYECKON IESATEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUH.



Ko u HaumeHoBaHMe GOpMHUPYeMBIX
KOMIIETEHIH I

Hﬂa}mpyeMLle pe3yabTaTbl 0CBOCHUSA NUCHUILIMHBI

Oo6mme

JAucuunianHapHbie

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO
JeSITeIIbHOCTh, BEIONPAThH TUTIOBBIC
METOJIBI U CIIOCOOBI BHIIOJTHCHUS
npodeCCHOHANLHBIX 33]Ia4, OIICHUBATh
uX 3 PEKTUBHOCTH U KAYECTBO.

B wacTtu TpyIoBOTO BOCITUTAHHSA:

- TOTOBHOCTh K TPYAY, OCO3HaHHME IIEHHOCTH MacTepCTBa,
Tpyzomooue;

- TOTOBHOCTh K aKTUBHOU JEATEIHHOCTH TEXHOJIOTHYECKON
u COMaIbHON HaIpPaBIECHHOCTH, CrIocoOHOCTH
WHUIMMPOBATh,  IUIAHUPOBATh M CAMOCTOSTEIIEHO
BBITIOJIHSITH TAKYIO ICATCIBHOCT;

- HWHTEpeC K pas3audHbeM cdepaMm TpodecCHOHATEHOH
JICSATEIILHOCTH,

OBnanenue YHHMBEpCAIbHBIMU
MO3HABATEINFHBIMU JIEUCTBUSMHU:

a) 6a30BBIC JJOTHICCKUE TCHCTBHS:

- CaMOCTOSTEIbHO (HOPMYJIUPOBAaTh M aKTyaJIM3UPOBATh
po0IIeMy, pacCMaTpHUBATh €€ BCECTOPOHHE;

- yCTaHaBJIMBATH CYIIECTBEHHBIA MPU3HAK WM OCHOBAHHSA
JUTSI CpaBHEHHMS, KiacCu(DUKAUU 1 0000IICHUS;

- ONpEeNeNsITh 1eNU JCATCIbHOCTH, 3a7aBaTh MapaMeTphbl U
KPUTEPUU UX JIOCTHKEHHS,

- BBIBIATH 3aKOHOMEPHOCTH U
paccMaTpUBACMBbIX SBJICHHSIX;

- BHOCUTh KOPPEKTHUBHI B [ESTENHOCTb, OIICHHBATh
COOTBETCTBHE PE3YyJIbTaTOB LEJIsIM, OICHUBAaTh PHCKHU
IMOCJICICTBHI ICATCILHOCTH,
- pa3BUBaTh KpEaTHUBHOC
JKU3HEHHBIX MPO0IIeM

0) 6a30BbBIE HCCIICIOBATEIILCKUE ACHCTBU:

- BIAJCTh HAaBBIKAMU Y4YeOHO-HCCJICIOBATCILCKON U
MPOEKTHOW  JEATENBHOCTH, HAaBBIKAMH  pa3peleHws
pooIeM;

- BBIABIATH  NPUYUHHO-CIICJCTBCHHBIC  CBS3U W
aKTyaJlu3upoBaTh  3a7ady, BBIJBUTATH THIIOTE3Y e¢
pelIeHus, HAXOIUTh apTYMEHTHI JUIs IOKa3aTeJIbCTBA CBOUX

yueOHBIMU

MMPOTUBOPCHUUA B

MBIIUICHHUE TIIpU PCUHICHHUU

c(hopMUPOBAaHHOCTL 3HAHUK O MECTE€ W PO OHWOJOTHU B
CUCTEME HAYYHOTO 3HAHWS; (PYHKIIMOHATHHOH TPaMOTHOCTH
YeJIOBEKa JIJIS PEIICHUS )KU3HEHHBIX TPOOJIeM;
c(OpPMHUPOBAHHOCTh yYMEHHsI PACKPBIBATH  COJEPIKAHUE
OCHOBOTIOJIArAOIIUX OHOIOTUYECKUX TEPMHHOB M TIOHSITHIA:
JKU3Hb, KJIETKA, TKaHb, OpraH, OPraHU3M, BHI, MOIMYJISIHS,
JKocHucTeMa, OWoIeHo3, Ouocdepa; merabonmusMm (OOMEH
BEIIECTB WM  TPEBpallieHHe  JHEPruu), TOMEeOoCcTa3
(camoperyssimusi),  OuocuHTe3  Oenka,  CTPYKTypHas
opraHnusanus KUBBIX CHUCTEM, JAUCKPCTHOCTD,
CaMOpETYIIALNS, CaMOBOCHPOU3BEACHUE (PETPOTYKITHS),
HACIIE/ICTBEHHOCTh, HM3MEHYHMBOCTh, 3HEPrO3aBHCUMOCTbD,
POCT W pa3BUTHE, YPOBHEBAS OPraHU3aIus;
c(OpPMHUPOBAHHOCTh yYMEHHSI PACKPBIBATH  COJEPIKAHUE
OCHOBOTIOJIArAOIIUX OHOJIOTUYECKUX TEOPHHA W THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MyTallMOHHOM, 3BOJIIOLIMOHHOM,
MMPOUCXOXKJACHUA JKU3HU U UCJIOBCKA,

c(hopMHUpOBaHHOCTH YMEHHS pacKpeIBaTh
OCHOBOTIOJIATAIOIINE Omonormueckue 3aKOHBI u
3akoHomepHoctn  (I. Mennens, T. Moprana, H.U.

Baswunosa, O. ['exkenst, @. Mromiepa, K. bapa), rpanursr ux
MIPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

MPUOOPETEHUE OIbITa NPUMEHECHUS OCHOBHBIX METO/OB
HAy4yHOrO  TO3HAHMSA, HCIOJB3YeMbIX B  OHOJIOTHH:
HAONOJICHNs] W OIMCAHUS JKUBBIX CHCTEM, IPOIECCOB W
SIBICHUI; OpraHM3allMd W TPOBEICHUS OHOJOTHYECKOTO
DKCTIEPUMEHTA,  BBIABIDKCHHSI  THIIOTE3,  BBISBICHHS
3aBHCHMOCTH  MEXIy  HCCICIyeMbIMH  BEJIMYHUHAMH,
00BSCHEHHS TTONyYEHHBIX PE3yIbTaTOB M (POPMYITHPOBAHUS
BBIBOJIOB C HMCIOJb30BAHMEM HAyUYHBIX MOHATHH, TEOpUU U
3aKOHOB;
c(hOpMUPOBAHHOCTH  YMEHHS

BBIACIIATE CYHICCTBCHHBIC




YTBEpXKICHUH, 33/1aBaTh TApaMeTPbl U KPUTEPUH PEIICHUS;
- aHATM3WPOBATH TONYYCHHBIE B XOJ€ PEIICHUS 3a/aud
pe3yNbTaThl, KPUTHUECKH OIICHMUBATh HX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MCHEHUE B HOBBIX YCIOBHSIX;

- yMeThb TIePEHOCUTh 3HAHWS B II03HABATENBHYIO U
MPAKTHYECKYIO 00JIACTH XKU3HEACATCILHOCTH;

- yMETh MHTETPUPOBATH 3HAHWS W3 Pa3HBIX MPEIMETHBIX
obnacrei;

- BBIIBUTATh HOBBIE HJIEH, NpeUIaratb OPHUTHHAIBHBIC
MOAXO/BI U PEUICHUS;

- CIOCOOHOCTh WX WCIOJB30BAHHUA B TIO3HABATEIHHON W
COIMAJIbHOM MPaKTUKE

NPU3HAKK BUPYCOB, KIETOK MPOKAPHOT H 3YKAPHOT;
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, BHUJIOB,
OMOTeOLICHO30B W OJKOCHCTEM; OCOOCHHOCTH TPOLIECCOB
oOMEHa BEINECTB M MPEBPAIICHUS JHEPTHMU B KIETKE,
(dboTocHHTE3a, IIACTHIECKOTO M YHEPIeTHYECKOTOo OOMEHa,
XEMOCHHTE3a, MHTO03a, ME103a, OIJIOJJOTBOPEHUS, Pa3BUTHUS
U Pa3sMHOXKEHUS, MHIUBUIAYAIBHOTO Pa3BUTHS OpPraHU3Ma
(onTOreHE3a), OOPHOBI 3a CYIECTBOBAaHWE, €CTECTBEHHOTO
oTbopa, BHII000pa30BaHUS, MIPUCTIOCOOJICHHOCTH
OpraHM3MOB K cCpelie OOWTaHus, BIUSHHS KOMIIOHEHTOB
9KOCHUCTEM, AaHTPONOTEHHBIX HW3MEHEHHH B 3KOCHUCTEMax
CBOEH MECTHOCTH, KPyrOBOpOTa BEUICCTB U IpeBpalicHUE
sHepruu B 6uochepe;

c(hOpMUPOBAHHOCTh yYMEHHUS  peliaTh  OWUOJIOTUYECKHE
3aJ]a4, COCTABIISATh TCHOTHITUYECKUE CXEMBI CKPEIIHMBAHUS
JJIs Pa3HBIX TUIIOB HacJIeJ0OBaHUA IMIPU3HAaKOB y
OpraHu3MOB, COCTaBJIATHL CXEMBI IIEPEHOCA BCUICCTB H
SHEPTUU B SKOCHUCTeMaxX (IIEMH MUTAHUS, TUIIEBBIC CETH)

OK 4. Ocy1iiecTBIsSITh TOUCK U
UCIIOJIb30BaHKe HH(POpMAIIUH,
HeoOXoauMol 11 3 hekTUBHOTO
BBITIOTHEHUS TPO(ECCHOHATBHBIX
3a/1a4, MPO(eCCUOHAIBHOTO U
JIUYHOCTHOTO Pa3BUTHSI.

B o6macTi neHHOCTH HAYYHOTO ITO3HAHUS:
- ¢hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIICCTBEHHOM

IIPaKkTUKK,  OCHOBAHHOIO  HA  JHajore  KylbTyp,
CIOCOOCTBYIOIIIETO ~ OCO3HAHMIO  CBOETO  MecTa B
MIOJIMKYJIETYPHOM MUDE;

- COBEpIICHCTBOBAHME SI3BIKOBOM M  UYUTATEIbCKOM

KyJbTYpbl KaK CPEACTBAa B3aMMOACHCTBUS MEKIy JIFOJbMH
Y TI03HAHUS MHPA;

- OCO3HaHUE IICHHOCTH HAyYHOH JIesITeTbHOCTH, TOTOBHOCTh
OCYHIECTBIISITH ~ HPOSKTHYIO M HCCIEIOBATEIbCKYIO
JESITebHOCTh HHIAUBUIYAIBLHO U B TPYIIIIE;
OBnanenue YHHUBEPCAIbHBIMU
NI03HABATEILHBIMU JICUCTBUSMH:

B) pabota ¢ nHpOpMaLUE:

y4eOHBIMU

- BJIag€Tb HAaBbBIKaMWU IIOJIYUYCHUSA I/IH(bOpMaHI/II/I nus3
HCTOYHHKOB Ppa3HbIX THIIOB, CaMOCTOATCIBHO
OCYIICCTBJIATH ITIOHUCK, aHaJIn3, CHCTCMATH3aIINIO )4

c(hOPMHUPOBAHHOCTh ~ YMEHHH  KPUTUYECCKH  OICHHUBATH
WHPOPMAIUIO OUOIOTUYECKOTO COJeP KaHus, BKIIOUAIOIIYIO
MICEBIOHAyYHbIE 3HAHWS W3 PAa3IUYHBIX HCTOYHHUKOB
(cpencTBa MaccoBod HWH(pOpMAIMK, HAYYHO-TIOMYJISPHBIC
MaTepHuaibl); HHTEPIPETHPOBATh OSTHYECKHE  AaCIEKTHI
COBPEMEHHBIX HCCIIEIOBaHUI B OHOJIOTHH, MEIUIHHE,
OMOTEXHOJIOTHUH; paccMaTpuBaTh robanbHbIC
9KOJIOTHYECKHE TPOOJIIEMBbI COBPEMEHHOCTH, (HOPMUPOBATH
M0 OTHOUICHHUIO K HUM COOCTBEHHYIO MO3HIIUIO;
c(hOpMUPOBAHHOCT, YMEHHUH  CO37aBaTh COOCTBEHHBIC
MUCBMEHHBIE M YCTHBIE  COOOIICHHS HA  OCHOBE
Ononoruueckoll HHPOPMALMKA U3 HECKOJBKUX MCTOYHHKOB,
IpPaMOTHO HCIIOIb30BaTh MOHATUIHBIN anmapat OUoJIOTHN




WHTEPIPETAuio HHPOPMAIMH PA3THIHBIX BUIOB U (OpPM
MIPEICTaBICHUS;

- CO3/1aBaTh TEKCTHl B pa3inYHbIX (opMaTax C y4ETOM
HA3HAYCHUS MH(POPMAIIMU U IEICBOH ayUTOPUH, BEIOUpast
ONTUMANTBHYIO (hOPMY TIPEICTABIICHUS H BU3YAIH3AIIHN;

- OIICHUBATh JIOCTOBEPHOCTbH, JISTUTUMHOCTh WH(OPMAITUH,
€€ COOTBETCTBHME TMPABOBEIM U MOPAIbHO-3TUYECKUM

HOpMawM;
- HCTONB30BaTh  CpeACTBa  HWH(POPMANMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pelieHuu

KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3aI[MOHHBIX
331349 ¢ coOMoAcHEM TPeOOBaHU dPTOHOMHUKH, TEXHUKH
0e30MacHOCTH, TUTUEHBI, pecypcocOepesKeH s, TPaBOBBIX U
STHYECKHX HOPM, HOPM HH(POPMALIMOHHON 0€301MacHOCTH;
- BIAJCTh HABBIKAMH  pACTMO3HABAHHS W 3allUTHI
nHpOopMaIuu, THQOPMAIIMOHHONW 6€30HaCHOCTH JTMYHOCTH

OK 6. Paborare B KOJJIEKTUBE U

KoMaHe, 3(PQPeKTHBHO OOMMaThCI C
KOJIJIETaMH, PYKOBOJICTBOM,
NOTPEOUTENSMHU.

- TOTOBHOCTb K CaMOpPAa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIPEEICHUIO;

-OBJIaJICHUE HaBBIKAMU y49e0HO-UCCIE0BATENhCKOM,
MPOEKTHOU U COLIMAJIBHOU JIEATEIIbHOCTH;

OBnaneHue YHUBEPCAILHBIMU KOMMYHUKATHUBHBIMU
NEUCTBUSIMU:

0) coBMecTHas IEATEIHHOCTD:

- TIOHUMATh W MCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U
WH/IMBHUTyaTbHOU PaboTHI,

-  [pUHUMAaTh  LEJIU  COBMECTHOM  JEATENbHOCTH,
OpTraHU30BLIBATH W KOOPJAWHUPOBATH JCHCTBUS 110 €€
JIOCTM>KEHHIO: COCTaBJIATh IUIAH JEHCTBUM, paclpencisiTh
pomM ¢ y4YeTOM MHEHHHA YYacTHHKOB  OOCYXKIaTh
pe3yJbTaThl COBMECTHOW paboThI;

- KOOPAWHUPOBaTh W BBHINOJHATH PadOTy B YCIOBHSIX
peanbHOro, BUPTYQILHOTO W KOMOWHHPOBAaHHOTO
B3aUMOJICUCTBUS;

- OCYIIECTBIIATH MTO3UTUBHOE CTPATErHUECKOE MOBEIACHIEC B
pPa3IUYHBIX  CUTyalUsSX, HPOSBIATH TBOPYECTBO U
BOOOpaXKeHHe, OBITh HHUITUATHBHBIM

nproOpeTeHne ONbITa MPUMEHEHUS! OCHOBHBIX METO/IOB
Hay4YHOTO  IIO3HAHMS, MCIIONb3YyeMBIX B  OHOJIOTHH:
HaOJIIONEHUsT M ONMCAaHHS JKHUBBIX CHUCTEM, IPOLECCOB U
SBJICHWH; OpTaHW3allMd W TIPOBEICHHS OHOJIOTHYECKOrO
OKCIIEPUMEHTA,  BBIABWKCHMSI ~ TMIIOTE3,  BBIABICHMS
3aBUCUMOCTH  MEXKIy  HMCCIEIyeMBIMH  BEJIMYUHAMU,
00BSICHEHHS TIOJTYYECHHBIX PE3yJIbTaTOB U (POPMYIUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHMEM HAYUYHBIX MOHATUH, TEOPUH U
3aKOHOB




OsgnajgeHue YHUBEPCATbHBIMU PETYIATUBHBIMHU
JICHCTBUSAMU:

T) IpUHATHE Ce0s U APYTHX JIOACH:

- NPUHAMATh MOTHBBI M apTyMEHTHI JIPYTHX JIIOJCH TPHU
aHaIIM3€e Pe3yIbTaTOB ACATEIbHOCTH;

- OpU3HABaTh CBOE MpaBO M TPaBO JPYrUX JIOAECH Ha
OIIIHOKH;

- pa3BHBaTh CIIOCOOHOCTh ITOHUMATh MHpP C TIO3HITHH
JIPYTOTO YeJIOBeKa




B pesynprare OcCBOEGHHS Y4eOHOW IUCIHMILIMHBI OOYYaIOIIMKCS JIOJKEH YMeTh:

VY1 - packpeiBaTh cOAEpKaHHE OCHOBOIOJATAIOIINX OHOJOTUYECKUX TEPMHHOB H
NOHSTUN: XU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BHUJ, HOIYJALHs, IKOCUCTEMA, OUOIIEHO3,
ouochepa; Merabomu3sM (0OMEH BEIIECTB W  MpEBpalllecHUE DSHEPruu), TOMEOCTa3
(camoperymsusi), OnocuHTe3 OeNKa, CTPYKTYpHAst OpraHU3aIMsl KHUBBIX CHCTEM, JUCKPETHOCTb,
CaMOpETYJISIIMS, CaMOBOCIPOU3BEACHNUE (PENpOAYKINS), HACIEACTBEHHOCTh, W3MEHUYUBOCTD,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE, YPOBHEBAsK OpraHU3ALIMS;

VY2 - packpbIBaTh COAEpKaHHE OCHOBOIOJIATAIONINX OMOJOTUYECKHX TEOPUH M THIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM, 3BOJIIOLIMOHHOM, ITPOUCXOK/ICHHS KU3HU U YEIIOBEKA;

VY3 - packpeiBaThb OCHOBOIMOJArarolue OHOJOrHYeCKHe 3aKOHbI M 3aKOHOMEPHOCTH
(I''Menpnens, T.Moprana, H.M.BaBunoBa, 3O.I'exkens, ®.Miomnepa, K.bapa), rpanunsr ux
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

V4 - BbIAENATH CYLIECTBEHHBIE NMPU3HAKH BHPYCOB, KIETOK IPOKAPHUOT U IYKApHUOT;
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, BHJIOB, OMOTEOLIEHO30B M HKOCHCTEM;
OCOOCHHOCTH TIPOIIECCOB OOMEHA BEIECTB W MPEBPAIICHUS dHEPTHH B KJIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO U IHEPreTUYECKOro oOMEeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OIJI0JJOTBOPEHHUSI,
Pa3BUTHUS U Pa3MHOXKEHUS, WHAUBUAYAJIBHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHes3a), OOpbObl 3a
CYIIIECTBOBaHHE, €CTECTBEHHOIO 0TOOpa, BUI000pa30BaHus, MPUCIOCOOTIEHHOCTH OPraHW3MOB
K cpeae OOWTaHMs, BIHUAHUS KOMIIOHEHTOB HKOCHCTEM, AHTPOIIOI€HHBIX H3MEHEHUIl B
9KOCUCTEMAaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEUIECTB U MPEBpaleHIE SHEPTUu B buocdepe;

V5 - npuMeHATh MOJIyYE€HHbIE 3HAHUS Ul OOBSICHEHUsI OMOJIOrMYECKHUX ITPOLECCOB U
SBIICHUH, 711 IPUHATHS IPAKTHUECKUX PEUICHUI B MOBCEAHEBHOW JKU3HHU C LENbI0 00ecreueHus
0€30MaCHOCTH CBOEr0 3/I0pOBbS U 3/I0POBbS OKPYXAIOIIMX JIOAEH, COOMIOEHUS 340pPOBOIO
o0pa3a >XKHU3HHM, HOPM TPaMOTHOTO TMOBEACHMS B OKPYXKAroIled MPUPOIHOMN cpeje; MOHMMaHUe
HEO0OXOUMOCTH HCHOJIb30BaHUS JTOCTHKEHUN COBPEMEHHON OMOJOIMH W OMOTEXHOJIOTMH ISt
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

VY6 - NpUMEHATh OCHOBHBIE METOJIbI HAyYHOT'O IMMO3HAHUS, UCIIOJIb3YEMBIX B OHMOJIOIMHU:
HAOJIO/ICHUSI U OMHMCAHUA JKUBBIX CHCTEM, MPOLECCOB U SBJICHMI; OPraHU3alluid U MPOBEICHUS
OMOJOTUYECKOT0 JKCIEPUMEHTA, BBIIBM)KEHUS THUIIOTE3, BBISBICHUS 3aBUCHUMOCTH MEXIY
UCCIIETyeMbIMU BEIMYMHAMHU, OOBSICHEHMs TONYYCHHBIX pE3ylbTaTOB M (POPMYyITUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHUEM HAayUHBIX NOHSITUN, TEOPUM U 3aKOHOB;

VY7 - pemath 6UONOTHYECKHE 331a4H, COCTABISATh TEHOTUITUYECKHE CXEMbI CKPEIIUBAHUS
JUISL pa3HbIX THUIIOB HACJEIOBAaHUS IMPU3HAKOB y OpPraHM3MOB, COCTAaBJISATh CXEMbI IEpeHoca
BEIIECTB U HHEPTUH B KOCUCTEMAaX (I[eMH MUTAHUS, TTHUIIEBHIE CETH);

Y8 - KpuUTHUECKM OLEHUBaTh HHGPOpMaLMI0  OUOJOTHYECKOTO  COAEpIKaHMS,
BKJIIOYAIOIYIO0 TICEBJOHAYYHbIE 3HAHUS M3 PA3IUYHBIX HCTOYHUKOB (CpercTBa MaccOoBOU
uH(pOpMalLlMy, HAyYHO-TIOMYJISIPHbIE MaTepuaibl); HWHTEPIPETUPOBATH ASTUUYECKHE AaCIEKThI
COBPEMEHHBIX HCCIICJJOBaHUM B OWOJIIOTUH, MEAWUIIMHE, OHOTEXHOJOTHH, paccMaTpuBaTh
ry100abHbIE SKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHIO K HUM
COOCTBEHHYIO MO3HUIIUIO;

Y9 - co3maBath COOCTBEHHBIE MNHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
Ouonornyecko HMHGOPMAIMM M3 HECKOJBKMX HCTOYHUKOB, TI'PAMOTHO MCIIOJIb30BaTh
MOHSTUHMHBIN anmapar 6MOJI0TUY;

3HATh:
31 - o mecre W posn OMOJIOTMM B CHCTEME HAYYHOTO 3HaHUS; (DYHKIMOHAJILHOU
TPaMOTHOCTH YEJIOBEKA JIJIsl pEIICHHSI )KU3HEHHBIX TPOOIIEeM.

1.4. Kosin4ecTBO 4aCOB HAa 0CBOEHME NPOrpaMMbl Y4eOHOH AUCHUILIMHBI:
MaKCHUMaJIbHON ydeOHOI Harpy3ku oOyuvaromerocst 44 yaca, B TOM YUCIIE:
00s13aTebHON ayJUTOPHOM yueOHO Harpy3ku oOydatomierocs 40 qacos;
CaMOCTOSITENIbHON PabOoThl 00yYaroIerocs - yac.



2. CTPYKTYPA ¥ COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

2.1. O6bem yueOHOH TUCHMILINHBI M BUAbI Y4e0HOIi padoThI

Buabi yueOHoli padoTbl

Oobvem uacos

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 44
O0s3aTe/IbHASL AYTUTOPHAN YUueOHAas HAarpy3Ka (Bcero) 40
B TOM YHCIIE:
JeKIHH (YPOKH) 24
MIPAKTUYECKHE 3aHATHS 12
nabopaTtopHbIe pabOTHI 4
KOHTPOJIbHBIE paOOTHI -
KypcoBasi pabota (IIpoeKT) -
CamocrosiTesibHasi padora o0yuyarwmerocs (Bcero) -
Koncyabranumn 4

HpOMe)KyTO‘lHaﬂ aTrecranmusa

HNrorosas arrecranus B popme

1c-KoHTpOJIbHASA
pabora,
2c-
auddepenuupona
HHBIH 3a4eT
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2.2. TemaTH4eCKHil IJIAH U coJep:kaHue YUueOHOH nucuuniuabl « bnonorus»

HaumenoBanue Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHble padoThl M MPAKTUYECKUE 3aAHATHS, Oo0bem Yposens
pa3aesioB U TeM CcaMoCTOsITe/IbHAsA padoTa 00yuyawuuxcs, KypcoBasi padbora (IIpPoeKT) (eciu npedycmompenvt) 4acoB ocBoenm
1 2 3 4
Paszgea 1. KiteTka — cTpyKTYPHO-(PYHKUMOHAJIbHAS €IMHUIA 5KUBOTO
Tema 1.1. Conep:kanue y4eOHOIro MaTepuaa 1 1
Buosorus kak
Hayka. O0mas CoBpeMeHHbIE OTpaciau OMOJOTHYECKUX 3HAHUH. CBSA3b OMOJIOTUH C IPYTUMHU HayKaMu: OHOXHMHUS,
XapaKTepUCTHKA  |6uodu3uka, OnoHnka, reoreorpadus u ap. Poib u mecto 6uonoruu B OpMHPOBAHUN COBPEMEHHON
JKH3HHU HAyYHOU KapTUHBI MUpa. Y POBHU OpraHMU3aINH KUBOM Matepun. O0IIas XxapakTepUCTHKA KU3HH,
CBOICTBA KHUBBIX CUCTEM. XUMHYECKHUI COCTaB KJIETOK
Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia 1 1
CtpyKTypHO-
¢pynxkunonanbHas | Knerounas reopus (T. llIBann, M. lInelinen, P. Bupxos). OCHOBHBIE 110JI0KEHHSI COBPEMEHHOMN
OpraHu3anus KJIETOYHOU T€OpUHU. THIIBI KIIETOYHOW OPTaHU3ALMU: MPOKAPHUOTHYECKUN U 3YKAPHUOTHYECKUM.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHE POKapuOTUUYECKOM KieTku. CTpoeHune
syKapruoTHueckol kieTku. Hekierounsle popmbl )KU3HU (BUPYCHI, OakTeprodarn)
JlaGopaTopHbIe 3aHATHSA: 2
[IproGperenue onpITa MPUMEHEHHSI TEXHUKH MUKPOCKOITUPOBAHUS TIPU BHITIOJTHEHUH Ta00PATOPHBIX
pabor:
JlaboparopHas
1. JlaGoparophas pabota «CTpoeHHe KIEeTKU (pacTeHus, )KUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKJIIOUEHUS (KpaxMall, KapOTUHOMIBI, XJIOPOILIACThI, XPOMOILIACTHI)»
ITonroToBka MUKpOIpENapaToB, HAOIIOAEHUE ¢ TOMOIIBI0 MUKPOCKOIIA, BBISIBJICHNE PA3IHUUN MEXITY
M3y4aeMbIMH 00beKTaMH, (HOPMYIHPOBAHNE BBIBOJIOB
IIpakTnyeckue 3aHATHA: 2

BupycHble u 6akrepuanbHblie 3a00seBanus. O01Me NPUHIUIIBI KCIIOJIb30BAHUS JIE€KAPCTBEHHBIX BELIECTB.

OcobeHHOCTH TPUMEHEHUsI aHTHONOTHKOB. [IpecTaBieHne yCTHBIX COOOIIEHUI ¢ TPE3CHTAINEH,
MOJTOTOBJICHHBIX 1O MEPEYHIO UCTOYHUKOB, PEKOMEH/I0BAaHHBIX MPENOoAaBaTeIeM
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YpoBeHb

HaumenoBanue Conep:xxanue y4eOHOIro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKUE 3aAHATHS, Oo0bem OCBOCHMS
pa3/1esi0B U TeM caMocCTosITe/IbHAs padoTa o0y4yalmmxcs, Kypcopasi padbora (IpoeKT) (eciu npedycmompeHst) 4acoB
1 2 3 4
Tema 1.3. Conep:kanue y4eOHOIro MaTepuaa 2 1
CtpyKTypHO-
¢ynkumonaabubie | XpomocomHas Teopus T. Moprana. CtpoeHue XpoMocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIC
dakTopsl ¥ HETOMOJIOTUYHBIE XPOMOCOMBI, TAIUIOWIHBINA U TUTIIOUIHBINA Habop. Hyknennossie kucnotsl: JJHK,
HacjaeacrBeHHocTH | PHK HaxoxjeHue B KiIeTKe, UX CTpoeHUe U (PyHKIUU. MaTpUvHbIE MPOIIECCHI B KIETKE: PETUTHKAIIHS,
OonocuHTe3 Oenka, penapanus. [ eHeTHUECKU KO/I U €ro CBOWCTBA
IIpakTHYeckne 3aHATHSA: 1
Pemenue 3a1a4 Ha onpeesieHne IOCIe10BaTENbHOCTH HYKIEOTHI0B, aMUHOKHUCIIOT B HOPME U B ClIydae
W3MEHEHUS MOCIeN0BaTeNbHOCTH HyKi1eoTuA0B JITHK
Tema 1.4. Coaep:xkanue yueOHOIro MaTepuasa 2 1
OO0OMeH BeleCcTB |
NnpeBpalIeHue [TonsiTre MeTab0OIM3M. ACCUMUIISIIUS U TUCCUMUIISIIINS — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
JHEPIruM B KJIETKE | BEIIECTB: aBTOTPOQHBIN U reTepoTpOHBIN, a3poOHBIN 1 aHAdpOoOHBIH. [ImacTuyeckuii oOMeH.
@ortocuHTe3. XEMOCHHTES
Tema 1.5. Coaep:xanue yueOHOro MaTepuasia 2 1
7KU3HEeHHBIH UK
KJIeTKU. Murto3s. Knerounsrii nuki, ero nepuoasl. MuTo3, €ro CTauy U MPOUCXOAIINE Mporecchl. bruomornueckoe
Meiio3 3HaueHHe MUTO3a. Meiio3 u ero cranuu. [loBenenue xpomocom B Meiiose. Kpoccunrosep.
buonornueckuit cMbIca Meno3a
Paznesn 2. Ctpoenue u pyHKIMH OpraHusmMa
Tema 2.1. Coaepixanue yueOHOIro MaTepuasa 2 1
Crpoenne
OpraHu3Ma MHoOroKJIeTOYHbIE OpraHu3Mbl. B3anMOCBSI3b OpraHOB U CUCTEMBI OPTAaHOB B MHOTOKJIETOUHOM
opranusme. ['oMeocTas oprannsma U ero noJiJiepaHue B Mpolecce )KU3HeAeATeIbHOCTH
Tema 2.2. Conep:kanue y4eOHOIro MaTepuasa 1 1
DopMbl
Pa3sMHOKeHUsI dopmbl pa3MHOKEHUST Opranu3MoB. becronoe u monoBoe pazMHokeHHe. Bupl 6ecrnonoro
OPraHu3MoB pa3mHoskenus. [lonoBoe pazmHoxeHue. ['amerorenes y »xuBoTHbIX. CriepmaTorenes u oorete3. CtpoeHue
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YpoBeHb

HaumenoBanue Conep:xxanue y4eOHOIro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKUE 3aAHATHS, Oo0bem OCBOCHMS
pa3/1esi0B U TeM caMocCTosITe/IbHAs padoTa o0y4yalmmxcs, Kypcopasi padbora (IpoeKT) (eciu npedycmompeHst) 4acoB
1 2 3 4
TMOJIOBBIX KJIETOK. OII00TBOpPEHHE
Tema 2.3. Coaep:xaHue yueOHOro MaTepuaJia 1 1
OHnrorenes NHnuBuayanpHOE pa3BUTHE OPTaHU3MOB. DMOpPHUOTEeHE3 U ero cTaauu. [locTaMOpHOHATBHBIN TIEPHOI.
pacTeHui, Crasuu nocTaMOPHUOHATIBHOTO PA3BUTHS Y )KUBOTHBIX M yenoBeka. [IpsMoe u Hempsimoe pa3BHUTHE.
JKUBOTHBIX U Bbuonornueckoe crapenue u cMepTb. OHTOT€HE3 pacTEeHHM
yeJioBeKa
Tema 2.4. Conep:xanue yueOHOro MaTepuaJia 1 1
3akoHomepHocTH | OCHOBHBIEC TOHATHUS TEHETUKH. 3aKOHOMEPHOCTH 00pazoBaHus rameT. 3akoHsl . Mennens
HaCJIe0BAHMS (MOHOTHMOpUIHOE U TOJUTHOPUIHOE CKpelnBanue). B3anmoaelicTBrue reHoB
IIpakTHyeckue 3aHATHA: 2
Pemenue 3ana4 Ha onpe/eneHrne BepOsTHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX MPU3HAKOB IIPH MOHO-,
T1-, TOMTHOPUIHOM M aHATH3UPYIOIIEM CKPEIIMBAaHUU, COCTABICHNE TeHOTUITHYECKUX CXEM
CKpEIIUBaHUS
Tema 2.5. Conep:xanue yueOHOro MaTepuaJia 1 1
CuenienHoe 3akonsl T. Moprana. CueruieHHoe HaclieloBaHHEe TeHOB, HapylleHue cierienus. HacnenoBanue
HacJje10BaHue IIPU3HAKOB, CLEIUIEHHBIX C I10JIOM
NPH3HAKOB IIpakTHyeckue 3aHATHA: 2
Pemrenue 3aau Ha onpesiesieHHe BEPOSTHOCTH BOZHUKHOBEHHST HACIIEICTBEHHBIX TPU3HAKOB TIPU
CIICTITICHHOM HACJIEZIOBaHUH, COCTABJICHUE TEHOTUITMYECKIX CXEM CKpPEIIMBAaHUS
Tema 2.6. Conep:xaHue yueOHOro MaTepuaJa 1 1
3aKOHOMEPHOCTH | J]3MeHYNBOCT IPH3HAKOB. BUIBI H3MEHUIMBOCTH: HACICACTBEHHAs M HEHACIICACTBEHHAs. 3aKOH
H3MEHIUBOCTH TOMOJIOTUYECKHX PAAOB B HaciaeacTBeHHOH n3Menunsocty (H.M. BaBunos). Myrannonsas teopus
W3MEHUYUBOCTH. BUIbI MyTanuii 1 MpUYUHBI UX BO3HUKHOBeHUs. Kapuotum yenoseka. HacnencTBennbie
3a0oJeBaHus YeJI0BeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU uenoBeKka. bonesnu ¢ HaciaecTBEHHON
MPEIPACIOI0KEHHOCTBI0. 3HAYEHNE MEUIIMHCKON TeHETHKU B TIPEIOTBPAIICHUH H JICUCHUN
TCHETHYECKUX 3a00JICBaHU YeI0BEKa
IIpakTuyeckue 3aHATHA: 2
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YpoBeHb

HaumenoBanue Conep:xxanue y4eOHOIro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKUE 3aAHATHS, Oo0bem OCBOCHMS
pa3/1esi0B U TeM caMocCTosITe/IbHAs padoTa o0y4yalmmxcs, Kypcopasi padbora (IpoeKT) (eciu npedycmompeHst) 4yacos
1 2 3 4
Pewrenue 3aa4 Ha onpeneneHue TUIa MyTallUK [IPU NIepeaade HACIeACTBEHHbIX TPU3HAKOB,
COCTABJICHHE N'€HOTUIINYECKUX CXEM CKPEIIMBaHUs
Pa3znea 3. Teopusi 3BoJIIOIUA
Tema 3.1. UcTtopus | Conep:kanue y4eOHOro MaTepuaa 1 1
3BOJIOLUOHHOIO [Tepssie aBomonnonHbie KoHIenwH (OK.b. Jlamapk, XK.JI. broddon). DBomtonmonnas teopus Y.
YUYeHHUsl. Hapeuna. CHuHTETHYECKAas TEOpUs HBOJIIOLIUU U €€ OCHOBHBIE IOJIOXKEHUS.
MukposBoarouust | Mukpospomtonus. [lonynanus kak 3neMeHTapHas €IMHNLIA IBOJIIOLNU. ['eHeTH4YeCKe OCHOBbI
HBOJIIOIUH. DJIeMEHTapHbIe (PaKTOPHI BOMIONNMU. EcTecTBeHHBINH 0TOOP — HANPaBISIOUIHHA (hakTop
sBoIOIIMU. Buioobpa3oBaHue Kak pe3yabTaT MUKPOIBOIIOIUH
Tema 3.2. Conep:xanue yueOHOro MaTepuasa 1 1
Maxkpo3Bosaonus. | Makpossosorus. @opMbl M1 OCHOBHBIE HampaBieHus: MakpodBororuu (A H. Ceseprion). [Tytu
Bo3HukHoBeHue U | JocTHXKeHHs Ouonornyeckoro nporpecca. CoxpaHenue OnopazHooOpasus Ha 3emuie.
pPa3sBHUTHE KHU3HH ['mnotessl u TeOpUKM BO3HUKHOBEHUS KU3HU Ha 3emuie. [osiBeHne epBhIX KIETOK U UX HBOJIFOLUS.
Ha 3emue IIpokapnots! u 3ykapuoTsl. [IponcxoxaeHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HMKHOBEHNE OCHOBHBIX
L@PCTB AYKapHOT
Tema 3.3. Coaep:xanue yueOHOro MaTepuaa 1 1
IIponcxoxnenue AHTponosiorus — Hayka o yesnoBeke. CucremaTiueckoe nojokeHue yenopeka. CXoACcTBO U OTIMYUS
yeJioBeKa — 4esloBeKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOr€HE3a. DBOJIIOLMS COBPEMEHHOT'O YEJIOBEKA.
aHTpOIOreHe3 YenoBeueckue pachl M UX €AMHCTBO. BpeMs 1 myTH pacceneHus yenoBeKa 1o IIaHeTe.
[IprcnocoOaeHHOCTh YeI0BeKa K Pa3HbIM YCIOBUSIM CpPebl
Paznen 4. Jxonorus
Tema 4.1. Coaep:xanue yueOHOro MaTepuasia 1 1

IKOJIOTHYECKHE
(haxTops! M cpeasl
KH3HHU

CpCI[BI oOuTaHus OpTraHHU3MOB: BOJHAsA, HA3EMHO-BO3AYIIIHAA, TIOYBCHHAsA, BHYTPUOPraHU3MCHHAA.
OU3NKO-XUMHUYECKUE 0COOEHHOCTH cpell 00uTaHus opranu3MoB. [IpucrnocoGnennst opraHu3MoB K KU3HU
B pa3HbIX cpenax. [Torstrue sxoorumdeckoro gakropa. Kimaccndukarms sxomorunyeckux HakTopoB.
[TpaBuno muaumyma 0. JIubuxa. 3akon TonepantHoctu B. lllendopaa
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YpoBeHb

HaumenoBanue Conep:xxanue y4eOHOIro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKUE 3aAHATHS, Oo0bem OCBOCHHSE
pa3/iesioB U TeM caMoCTOsITeIbHasi padoTa o0yyammxcs, KypcoBasi padora (IIpoeKT) (eciu npedycmompenvt) 4acoB
1 2 3 4
Tema 4.2. Conep:kanue y4eOHOIro MaTepuaa 1
Honynsauus, DKoornyecKas XapakTepUCTHKA BHJIA U TTOMYJISIMHA. DKOJIOTHYecKasi HUIIA BUIA. DKOJIOTHYECKHEe
coo01ecTBa, XapakTepucTuku nomyssinun. CooOmiecTBa M 9KocucTeMbl. broneHnos u ero crpykrypa. CBsi3u MEXIy
IKOCHCTEMBbI opranu3Mamu B 6noneHose. CTpyKTypHbIE KOMIIOHEHTHI SKOCHCTEMBI: POAYIIEHTHI, KOHCYMEHTHI,
penyleHTsl. KpyroBopor BemecTB 1 MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckre ypoBHH
IMpakTHYeckue 3aHATHSA: 2
Tpoduueckue nenu u cetu. OCHOBHbIE MOKa3aTENN 3KOCUCTEMBI. bruomacca u mpoyKiusi.
DKoJIOTHYEeCKHEe TUPAaMUJIBI YHcel, OnomMacchl v dHepruu. [IpaBuiio mupaMuabl SHEPTUH.
Perrenne npakTHKO-OpPUEHTHPOBAHHBIX PACYETHBIX 33/IaHUH 10 MEPEHOCY BEIECTBA U SHEPTUH B
HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKUX HETIeH U MUpaMul OMOMacChl U DHEPTUU
Tema 4.3. Conep:xanue yueOHOro MaTepuasa 1 1
buocdepa - buocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrapnenuit o onochepe B Tpynax B.U.
r100a/1bHAs Bepnajckoro. O6iactu 6uocdepsl 1 ee KOMIOHEHTHI. JKuBOe BemiecTBo Onocdepsl U ero pyHKIIHH.
IKOJIOrHHeCKan 3aKOHOMEPHOCTH CyIiiecTBOBaHusI Onochepbl. OcoOeHHOCTH OHOCdephl Kak rII00aTbHON SKOCHCTEMBI.
cacTemMa JlnHamu4eckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BEmECTB 1 OMOT€OXUMHUYECKUAE TTHKIIBL.
I'moGasibHBIE SKOJIOTHYECKUE TPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. Coaep:xanue yueOHOro MaTepuasa 1 1
Bunsinue AHTponOreHHsle Bo3/ieHcTBHs Ha Onocdepy. 3arpsi3HeHHs KaKk BUJ aHTPOIIOT€HHOT'O BO3/ICHCTBUS.
AHTPOMOT€HHBIX AHTponoreHHsle Bo3eicTBUs Ha aTMoc(epy. Bo3neiictus Ha runpocdepy. BosaelicTBus Ha
¢axTopos na auTocdepy. AHTPONIOreHHbIE BO3JIEHCTBUS HAa OMOTHYECKHE COOOIIECTBA. YTITyOJEHHO H3y4atoTCs
onochepy OTXOJIbI, CBS3aHHBIE C ONPEAEICHHON MPodeccrueil/crenuanbHOCThIO
IIpakTHyeckue 3aHATHA: 1

HpaKTI/I‘IGCKOG 3aHATUC ((OTXOI[I)I IMPOU3BOACTBA»

*B TOM 4ucJie npogecCHOHAIBHO-OPUEHTHPOBAHHOE COIePKAHHE IPAKTHYECKOI0 3aHATHS

HpaKTI/I‘-ICCKOC 3aHATUC ((OTXO,Z[BI IMPOU3BOACTBAY. Ha ocHoBe (penepanLHoro KJIaCCI/I(bI/IKaI_[I/IOHHOI‘O
KaTaJiora OTX040B OIIPCACIATh KJIACC OMMACHOCTU OTXOA0B; arp€raTHOC COCTOSAHUC U (I)I/I3I/ILICCKYIO (bOpMy
OTX0O0B, O6p2[3y}OI_I_II/IXC$I Ha pa6oqu MecTe / Ha dTarax MMPpOU3BOACTBA, CBA3AHHELIC C onpeneneHHoﬁ
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YpoBeHb

HaumenoBanue Conep:xxanue y4eOHOIro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKUE 3aAHATHS, Oo0bem OCBOCHMS
pa3/iesioB U TeM caMoCTOsITe/IbHAsS padoTa 00y4alIIMXCcs, KypcoBasi padora (IpoeKT) (eciu npedycmompeHnt) 4yacosB
1 2 3 4
npodeccuei/crennaTbHOCThIO
Tema 4.5. Conep:kanue y4eOHOIro MaTepuaa 2 1
Binsinne 3110poBbE U €ro cocTapstomue. PaKkTopsl, MOJOKUTEILHO U OTPULIATSIILHO BIIHUSIONINE HA OPTaHU3M
conMaJIbLHO- yenoseka. [Ipo6aemMa TEXHOIEHHBIX BO3IEHCTBHI Ha 3I0POBbE YEIOBEKA (DJIEKTPOMArHUTHBIE MO,
IKOJIOTrHIeCKHUX OBITOBast XUMUSI, U30BITOUHBIC IIIYMBbI, paJUalys U T.I1.). AJanTaus OpraHu3Ma 4enoBeka K (hakropam
(paxTopoB Ha oKpykatorie cpeabl. [IpuHIMTBL hopMUpOBaHUS 30pOBbecOeperaroliero noseacHus. duznueckast
310pOBbe AKTUBHOCTH U 3JI0POBbE. BHOXMMHYECKHE acCTIeKThl pallMOHAILHOTO TTUTAHUS
YyeJ0BeKa JlaGopaTopHbIie 3aHATHS: 2
JIaboparopHast paboTa Ha BEIOOD:
1. Jlaboparopnas paboTa «YMCTBEHHasI pabOTOCIIOCOOHOCTHY
OBrnaneHne MeToaMu OIPEICIICHHSI IOKa3aTeNel YMCTBEHHOM paboTOCIIOCOOHOCTH, OOBSICHEHHE
MOJYYCHHBIX PE3yJIbTATOB U POPMYJIMPOBAHHE BHIBOIOB (ITMCHMEHHO) C UCIIOIh30BAHUEM HAYUHBIX
MOHSATHUH, TEOPHIA U 3aKOHOB
2. JlaboparopHas paborta «BnusHue abnotrndeckux GakTopoB Ha YeIOBeKa (HU3KUE U BHICOKHE
TEMIIepaTyphl)»
W3yueHne MEXaHU3MOB aJalTallii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIepaTypam U
00BSICHEHUE MOJTyYCHHBIX PE3YJIBTATOB U (POPMYIIMPOBAHUE BHIBOJIOB (TUCHBMEHHO) C UCIIOJIh30BAHUEM
HAyYHBIX TOHATUH, TCOPHIA U 3aKOHOB
Koncyabranumn 4
Bcero: 44

Jl1st XapaKTepUCTUKU YPOBHSI OCBOEHHS y4eOHOr0 MaTepHralla UCIIOJIb3YIOTCS CIeaytole 0003HaueHus:
1.- o3HaKOMUTENbHBIN (yKa3aHHUE paHee U3YYEHHBIX 00BEKTOB, CBOMCTB)
2.- PenpOAYKTUBHBIN (BBIOIHEHUE IEATEIIHOCTH 110 00pa3ily, HHCTPYKIUHU HITH 110JT PYKOBOJCTBOM)
3.- MPOAYKTUBHBIN ( ITTAHUPOBAHUE W CAMOCTOSITEIIFHOE BBIMTOJHEHHE ACATEIBHOCTH, pEIICHUE MTPOOJIEMHBIX 33]1a4)
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3.YCJIOBUS PEAJIM3AIIMY YYEFHOM JUCIHUITIJIAHBI

3.1.TpeGoBaHusi K MUHMMAJIBLHOMY MATePHAJIbHO-TEXHUYECKOMY 00ecne4eHH 0

Kabuner Ne 21 Ouonoruu (uis TpOBENEHHs 3aHATHH JIEKIIMOHHOTO THUIA W 3aHITHN
CEMHHApPCKOT0 THIIA, TPYNIOBBIX W HHIWBUIYaJbHBIX KOHCYIBTAI[Ui, TEKYIIErOo KOHTPOIS H
IIPOMEXYTOUHOM aTTECTALINH).

CrneunanusupoBanHas Mebenb U o0opynoBanue.: YdyeOHas mebenb Ha 30 mocamodHbIX
MecT (cronoB 15mir., crynseB 30 mit.), pabodee mecto mpernoaasarens (cron lmr., crym 1mr),
nocka menoBas 3x cekmmonHas lmr, Kommerorep Intel Pentium Dual CPU E2160 1,8 GHz
O3y- 2 Gb, HDD-500Gb, DVD RV-ROM, KnaBuarypa, Mpmbs. OC  windows 7
MakcumanbHas. JIokanbHBINA CETh ¢ BBIX0J0M B HTepHET. BraeonpoekTop moTonouHsiid Epson
EB-S82, npoekumonnsiii sxpan Clasic Solition 266x149, akycruueckue kosonku Genius.

kadgsr nmns  xpaHeHuss y4eOHOHMl  JUTEpaTyphl, OUIAKTHYECKOIO  MaTepuaina,
JIEMOHCTPAIIMOHHBIE TTOCOOUS, NIEKTPOHHBIE TOCOOHUS, CIIPAaBOYHHUKH, CIIOBApH.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
Ilepeyennb PeKOMeH1yeMbIX yueOHbIX HU3aAHUI, HNuTepHeT-pecypcos,
JAONOJIHUTEILHOM JTUTEPATYPHI

KHuroooecne4eHHOCTD
bubauorpaguyeckoe onucaHue M3IaHUs OcHoBHas/ Koa-Bo.
(aBTOp, 3arJ1aBHe, BUJI, MECTO U 0] M31aHHUsI, |IONMOJHHUTEILHASI| JK3.B |DJIEKTPOHHBIE
KOJI. CTP.) JuTeparypa onoJ1. pecypchbl
buosorusi: y4eOHHK M TPAKTUKYM IS CPEIHETO - https://urait.ru/b
npodeccuonanbHoro obpaszoBanusi / B. H. Speiruy OcHoBHas
N code/511618
[u nmp.]; mom pemakmueit B. H. Speruna. — 2-¢
u3a. — Mocksa: MzparensctBo Opaiit, 2023. —
378 c.
buosnorusi. ba3oBelii u yriuyoieHHbld ypoBHU: 10— - https://urait.ru/b
11 knaccel: y4eOHUK JUIS CpEIHEro OOILIero OcHoBHas code/530646
oOpazoBanusi / B. H. Slpeirun [u 1p.]; mox oOmiei
penakmueit B. H. Slpeiruaa. — 2-¢ 3., nepepad. U
non. — Mocksa: M3parensctBo IOpant, 2023. —
380 c.
Epemuenko, O. 3. buonorus: ydenue o OGuochepe: - https://urait.ru/b
yaeOHOe rocodune IS CpEIHETro OcHoBHas code/516507
NpoQeCCHOHATIBHOTO o0Opa3zoBaHus
0. 3. Epemuenko. — 3-e¢ u3a., mepepad. u J0m. —
Mocksa: M3natensctBo FOpaiit, 2023. — 236 c.
Haxaesa, B. H. Buomorus: TEeHETHKA. - https://urait.ru/b
[TpakTuyeckuii Kypc: yuebHoe mocobue Juis OcHoBHas code/516123
cpenHero  mpodeccMoHambHOTO  00pa3oBaHUS
B. 1. HaxaeBa. — 2-e wu3a., mepepab. ¥ AOM. —
Mockga: M3natensctBo FOpaiit, 2023. — 276 c.
KonnueB, A.C.  MouekynspHas  OHOJIOTHS: - https://urait.ru/b
YI4eOHHK UIsI  CpelHero  MpoQecCHOHAIBHOTO) OcHoBHast code/517368
oOpazoBanus / A. C. Konnues, I'. A. CeBacTbhsIHOBA,
. JI. I{BeTKOB. — 5-¢ u3g. — Mockaa:
M3natensctBo FOpaiit, 2023. — 422 c.
Jlanmuikass, T.B. bBuonorus. Tectel: yuebHoe JlonoaHuTENbHAS - https://urait.ru/b
mocoOue I cpeaHero  IpodecCHOHaIbHOTO code/519715
oOpazoBanwus / T. B. Jlannmkas. — Mockaa:
3natenbctBo FOpaiit, 2023. — 40 c.



https://urait.ru/bcode/511618
https://urait.ru/bcode/511618
https://urait.ru/bcode/530646
https://urait.ru/bcode/530646
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

KuurooodoecneyeHHOCTD

bubauorpaguueckoe onucaHue U3 IaHust OcHoBHas/ Kou-Bo.
(aBTOp, 3arJ1aBME, BU/I, MECTO U IO/l H3IAHHUS, |TONOTHHTEILHASI| JK3.B | DJIEKTPOHHBIE
KOJI. CTP.) JuTepaTrypa ouo.1. pecypchl

Mosekymsipaast  Ouomorusi. IIpakTukym: ydeOHOE - https://urait.ru/b
mocobue A cpeaHero  mpodeccuoHanbHOro| JlomonHuTenbHas code/517364
obpazoBanusi/ A.C.KonnueB [u ap.]; mon
penakuueir  A. C. KomnmueBa. —  2-¢  u3;. —
Mocksa: M3natenscTBo FOpaiit, 2023. — 169 c.
[Tepedenn coBpeMeHHBIX Ipodeccrnonanbubix 0a3 nanubix (CITB/I)
Ne HanmenoBanue CIIB/]

1 Hayunas snekrponnas oubnuorexka eELIBRARRY - wwwe.elibrary.ru

2 Hayunas snexkrponnas oubnuorexka KudepJlennHka - www.cyberleninka.ru

[Tepeuens nHpopManmoHHbIxX crpaBoyHbx cucteM (MCC)

Ne [Hapmenosanne UCC

1 CnpaBounast mpaBoBas cucrema KoncynsrantlImroc www.consultant.ru

2 |OnexrponHas oubauoreunas cucrema ObC FOPAUT - www.urait.ru

4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUSA JUCIUIIJIMHBI

KOHTpOJIL H OHEHKa pE3YyJIbTaTOB OCBOCHUMA

JAUCHUIIIIMHBL  OCYHICCTBIISICTCA

IperojaBaTeyieM B IPOIECCe MPOBEACHUS TMPAKTHUYSCKUX 3aHATHH W JabOpaTOpHBIX paldor,
TECTUPOBAHUS, a4 TAaK)KE BBIMOJHEHHs] OOYYAIOUUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETOBAHUM.

Pe3yabTaThl 00y4yeHus
(ocBOCHHBIC YMEHHUSI, YCBOCHHbIC 3HAHHUSA)

®opMbl 1 METOAbI KOHTPOJISI U
OLICHKH Pe3YJIbTATOB 00y4eHH s

YMmennst

V1 - packpeiBaTh COJEpPXKAaHUE OCHOBOIMOJATAIOIINX
OMOJIOTUYECKMX TEPMUHOB M TOHSATHH: >KU3Hb, KJIETKa,
TKaHb, OPraH, OPraHW3M, BHJ, TONYJIALUA, 3KOCHUCTEMA,
OuorieHo3, Ouocdepa; merabonusMm (0OMEH BEUIECTB H
IpeBpallleHle B3HEPIrUu), ToMeocTa3 (caMOoperyJssanus),
OuocuHTe3 Oenka, CTPYKTypHash OpraHu3alus >KUBBIX
CHUCTEM, JUCKPETHOCTD, caMoperyanus,
CaMOBOCIIPOU3BEICHUE (PENPOIYKIINs), HACIEACTBEHHOCTD,
HN3MCHUYMUBOCTb, OHCPIrO3aBUCUMOCTH, POCT ©U Pa3BUTHC,
YpOBHEBasl OpraHu3alys;

V2 - packpelBaTh COJEPXKAaHUE OCHOBOIOJArAIOIINX
OMOJNIOTHYECKHX  TEOpUH W TUIIOTE3:  KJIETOYHOH,
XPOMOCOMHOM, MYTallMOHHOM, SBOJIIOIIMOHHOM,

IIPOUCXOXKACHUS KU3HU U UEIOBEKA;

V3 - packpsIBaTh OCHOBOIIOJATAIOIINE OMOJIOTUUECKHE
3akoHbl M 3akoHoMepHocTd (I.Mennens, T.Moprana,
H.1.BaBunogsa, O.I'exkens, ®.Mrosiepa, K.bapa), rpanuiis
UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

co0ecel0BaHUE, TECT, IPAKTHUYECKHE
paboTHI.
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https://urait.ru/bcode/517364
https://urait.ru/bcode/517364
http://www.elibrary.ru/
http://www.cyberleninka.ru/
http://www.consultant.ru/
http://www.urait.ru/

Pe3yabTarnl 00yyeHus
(0CBOECHHBbIE YMEHUs1, YCBOCHHbIE 3HAHUS)

@®opMbI U MeTO/IbI KOHTPOJISA U
OIICHKH Pe3YJbTATOB 00y4eHH sl

Y4 - BbIIENATH CYLIECTBEHHbIE NPU3HAKU BUPYCOB,
KJIETOK TPOKAPHOT H DYKAPHOT, OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BHUOB, OHOr€OLIEHO30B H
IKOCUCTEM; OCOOEHHOCTH NpPOIECCOB OOMEHA BEIIECTB H
IpeBpalleHus  dHepruM B KieTke,  (OTOCUHTE3a,
IUTACTHYECKOTO M SHEPreTUYeCKOro 0OMEeHa, XeMOCHHTE3a,
MUTO3a,  MeHo03a,  OIUIOJOTBOPEHUS, Pa3BUTUS U
pPa3MHOXEHHS, WHAWBUIYAIBHOTO pa3BUTUS OpTraHU3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHWE, ECTECTBEHHOI'O
otbopa, BHUI000pa30BaHUS, MPHUCTIOCOOICHHOCTH
OpraHU3MOB K cpele OOWTaHus, BIUSHUS KOMIIOHEHTOB
HKOCHUCTEM, AHTPOIOTEHHBIX H3MEHEHHH B HKOCHUCTEMax
CBOCM MECTHOCTH, KPYroBOpOTa BEIIECTB M IpeBpalICHHE
SHEprum B Ouocdepe;

V5 - npUMEHATH MOJY4YCHHBIE 3HAHUS A OOBSCHEHHS
OMOJIOTUYECKUX TPOLECCOB W SIBICHUH, IS TPUHATHS
MPAKTUYECKUX PEUICHUH B MOBCEIHEBHOMN JKU3HH C IIENIBIO
oOecrieyeHnss 0€30MaCHOCTH CBOETO 3I0POBBS U 3I0POBBS
OKpYXAIOIIMUX JoJel, CcOOJI0AeHHsI 3I0poBOro obpasa
KU3HH, HOPM TPaMOTHOTO IIOBEIEHHUS B OKpYXKaromen
MPUPOIHOMN cpene; MMOHMUMAaHHe HEO00XOUMOCTH
UCIOJIb30BAaHUSl JOCTH)KEHUH COBPEMEHHOW OHOJOTHMU U
OMOTEXHOJIOTHH JIJIs1 palliOHAILHOTO MPUPOIOIIOIb30BAHHUS;

VY6 - mpuMeHSATh OCHOBHBIE METO/Ibl HAYYHOTO TIO3HAHUS,
UCIIONB3YEMBIX B Ouoyioruu: HAOMIOACHHUS U OMHCAHUS
KHUBBIX CHUCTEM, NPOIIECCOB W SBJICHUH; OpraHU3allid M
MPOBEJCHUST OMOIOTUYECKOTO AKCIEPUMEHTA, BBIABH)KCHUS
THIIOTE3, BBIABICHUS 3aBHCUMOCTH MEXIY HCCIICIYyEeMBIMU
BEIMYMHAMYU, OOBSCHEHHUS MOJYYCHHBIX pE3yJbTaTOB U
(GbopMyHpOBaHUSI BBIBOJIOB C HCIOJIH30BAHUEM HAYYHBIX
MOHATHUH, TEOPUM U 3aKOHOB;

VY7 - pemarb OHOJIOTHYECKHE 3a7add, COCTaBIIATH
TeHOTUIINYECKHE CXEMbI CKpEIIMBAaHUS JAJS Pa3HBIX THUIIOB
HACJIC/IOBaHUsSI NPU3HAKOB Yy OPraHU3MOB, COCTaBISThH
CXEMBI TIepeHOCa BEUIECTB M PHEPTUU B IKOCHCTEMAX (IETH
NUTAHUS, TULIEBBIE CETH);

Y8 -  KpuTHuUecKM  OIEHMBaTb  HMH(OPMALHIO
OMOJIOTNYECKOTO coJiep KaHus, BKJTIIOYAIOLIYIO
NICEBIOHAYYHBIC 3HAHWS W3 PA3JIUYHBIX HCTOYHUKOB
(cpencTBa MaccoBOM HMH(OpPMALUU, HAyYHO-TIOMYJISPHBIE
MaTepHualbl); HWHTEPIPETUPOBATh  ATHUECKHUE  ACTIEKTHI
COBPEMEHHBIX HCCIEeIOBaHMA B OHMOJIOTWH, MEIUIIMHE,
OMOTEXHOJIOTHH; paccMaTpuBaTh ri100aTbHBIC
HKOJIOTHYECKUE MPOOJIEMBbl COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIICHHIO K HUM COOCTBEHHYIO TTO3UITHIO;

Y9 - co3nmaBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIC
COOOIIIEHUSI HAa OCHOBE OMOJOTrMYecKoW HHpOpManuu u3
HECKOJIbKUX ~ MCTOYHHMKOB, TPaMOTHO  HCIIOJIb30BaTh
MOHSTUHUHBIN anmapar 6MoJI0TUY;
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Pe3yabTarnl 00yyeHus DopMbI U METOIbI KOHTPOJIS U
(0CBOECHHBbIE YMEHUs1, YCBOCHHbIE 3HAHUS) OIICHKH Pe3YJbTATOB 00y4eHH sl

3Hanug

cobeceioBaHuUE, TECT, IPAKTHUECKHE
31 - 0 MecTe W PO OHOJIOTHH B CHCTEME Hay4HOro | PaOOTHI.

3HaHMSA; (QYHKIMOHAJIBHOW T'PAMOTHOCTH 4YeJIOBEKa ISt

peLICHHS KU3HEHHBIX MPOOIIEM.

5. OCOBEHHOCTH OCBOEHMUSA JUCIUAIIJIMHBI 1JIs1 UHBAJIN1OB U JINIL C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 3/10POBbS

OOyuenne 0OyyaroImMXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBBS IPU HATUYHU
3agBIICHHUSI  OCYLIECTBISICTCS HAa OCHOBE aJalTHUpPOBaHHOW paboueil mporpamMMmbl  C
UCMOJIb30BAaHUEM  CHELMAIbHBIX METOJOB OOYyYEeHUS M JAUJAKTHYECKHUX MaTepuasos,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Pa3BUTHUS, WHIWBUAYAIBHBIX
BO3MOYKHOCTEH U COCTOSHUS 3/10pOBbS TAKUX 00ydarouuxcs (00yyaromerocs).

B nenax ocBoeHuss yueOHOW NporpaMmbl JAMCLUMIUIMHBI MHBAJIUMJAMH W JIMLIAMH C
OTpaHUYEHHBIMU BO3MOXKHOCTSMH 3710poBbs Koutepk obecnieunBaer:

- I HMHBAIUAOB U JMI] C OIPAaHUYECHHBIMH BO3MOXKHOCTSIMHM 3J0POBbSl IIO 3PEHHUIO:

pa3MelieHrne B JOCTYNHBIX Uit OOyYaroUIMXCsl, SIBISIOIIMXCS  CICIBIMH  HIIH
caboBHIAIIMMH, MECTax M B aJalTUPOBAHHON (opme crnpaBouHOW HH(OpManuu o
pacnucaHMM ~ y4eOHBIX  3aHATHH; NPUCYTCTBUE  ACCHCTCHTA,  OKAa3bIBAIOILIETO
oOyyaromemMycss HEOOXOIMMYIO TIOMOIIb; BBIMTYCK AIbTEPHATHUBHBIX  (hopMaTOB
METOAMYECKIX MaTepHajoB (KPyIMHBIH mpudT Wik aynnodaiiisl);

- Uil WHBAIMIOB W JIMI C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3[I0POBBS IO CIIYXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJCTBAMHU BOCIIPOM3BEICHUE HH(POPMALINY;

— Uil MHBAJIMIOB M JMI C OrPAaHMYEHHBIMH BO3MOXKHOCTSMH 370POBbS, HMEIOLIMX
HapyLICHUs OINOPHO-JBUTATEIILHOTO amapara: BO3MOXXHOCTb OeCHpensTCTBEHHOTO
J0CTyna OOydJaroluxcsi B ydeOHble IOMELICHHS M Jpyrue IMOMeUIeHHs y4eOHOro
KOpITyca, a TaKke NpeObIBaHUE B YKa3aHHBIX TOMEIIECHUSX.

OO6pazoBanre 00y4YarOIMMUXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBbSI MOXKET OBIThH
OpPraHM30BaHO KaK COBMECTHO C JAPYTUMHU OOYUYaIOUIMMUCSA, TaK U B OTACIBHBIX TPYIIax WU B
OTJICTBHBIX OpPraHU3aIUsX.
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