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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJbHOM JJUCIUILIMHBI «BUOJIOT UST»

1.1. MecTOo IMCUMIVIMHBI B CTPYKTYpe oOpa3oBaTteibHOM nporpammbl CITIO

OobmeobOpa3oBarenbHas aucuuiuinHa «buonorus» wu3ydaercss Ha 0a30BOM YpOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOTO IUIaHa OCHOBHOW NpPOQEecCHOHATIBHON 00pa3oBaTeIbHOM
IPOTrpaMMBbI BCEX YKPYIMHEHHBIX TPYII ClIeHUaIbHOCTEH/ podeccuii.

TpynoeMkocTs auciumiuHbl «buonorus» Ha 0a30BOM ypoBHE cocTaBiser 74 daca, u3
KOTOpBIX 12 YacoB BKIIOYaeT Npo(ecCHOHATBHO-OPUEHTHPOBAHHOE COJCp)KAaHHUE, YCHIMBAIOIIEEe
poecCHOHANBHYIO COCTABISIONIYIO IO KOHKPETHOM Npo(heCcCuu WilH CIelMaIbHOCTH B 3aBUCUMOCTH
ot ®I'OC CIIO npodeccun/cnenuanbHOCTH.

[IpodeccnonanbHO-OPUEHTUPOBAHHOE COJEPKAHUE peATH3yeTcs B MPHUKIAJAHOM MOJIYJe
(pazmen 5 “buomorust B u3HM’) Uil BCeX Mpodeccuil/crennuaabHOCTel Ha Marepuaie KeHCoB,
CBSI3aHHBIX C aHAIM30M HMHGOPMAIMK O PA3BUTHUM M TNPHUMEHEHHUH OWOTEXHOJIOTUH MO OTpacism
Oyaymie mpodecCHOoHaNbHOM JesTenbHOCTH oOydaromuxcs. Kpome Toro, mnpodeccHoHaabHO-
OPUEHTUPOBAHHOE COJEP)KAHME YYHMTHIBaeTCS B paszaene 4 “DOxoynorus” MpU  BBITOJIHECHUH
71a00paTOPHBIX M MPAKTHYECKUX PadOT, CBA3aHHBIX ¢ Oymymiel nmpodecCHOHANbHON AeATEIbHOCTHIO
00y4aroIuXxcs.

1.3. Ilein ¥ IUIAaHMpPYeMbIe Pe3yJbTAThl 0CBOCHHS AU CHUIINHBI:

Heab: QopmupoBanue y CTYIEHTOB MPEJICTaBICHUS O CTPYKTYpHO-(QYHKIIMOHAIbHOU
OpraHU3aIMK KUBBIX CHCTEM PAa3HOTO paHTa KaK OCHOBBI MPUHSITHS PEIICHH B OTHOLIEHUU OOBEKTOB
YKUBOW TIPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIUSX.

3apaum:

1) chopmupoBaTh MOHMMAaHHE CTPOEHHUS, MHOTOOOpa3usi U OCOOEHHOCTEH MKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3allid, 3aKOHOMEPHOCTEH MPOTEeKaHUs OMOJIOTHYECKUX MPOLIECCOB U SIBICHUN
B OKpYKaWOIIeH cpee, LEeJOCTHOM HAaydHOW KapTHHBI MHUpPA, B3aUMOCBS3M M B3aWMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS ONpPENENSTh KHUBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH HAONIIOIEHUS 3a
9KOCHCTEMaMH IS BBISBIICHUS E€CTECTBEHHBIX M AHTPONOTEHHBIX H3MEHEHHM, WHTEPIPETUPOBATH
pe3yabTaThl HAOTIOICHUH,

3) cdopmupoBaTh HABBIKA TPOBEICHUS MPOCTEUIINX OMOJOTHYECKUX IKCIIEPUMEHTATBHBIX
WCCTIEIOBAHUH C COOTIOIEHNEM TTpaBUiI 6€30MacHOr0 O0paIIeHusi ¢ 00bEKTaMU U 000PYI0BaHUEM;

4) pa3BUTh YMEHUS HCIONH30BaTh MH(OPMAIHUIO OMOJOTHYECKOTO XapakTepa W3 Pa3IMYHbBIX
HMCTOYHUKOB;

5) chopmMupoBaTh YMEHHSI POTHO3UPOBATH MOCIEACTBHS CBOCH ACSITENFHOCTH 110 OTHOIICHHUIO K
OKpYyXarolen cpeae, COOCTBEHHOMY 3/J0POBbIO; OOOCHOBBIBATH U COOIOAATH MEphl MPOMUIAKTUKU
3a00J1€BaHUN.

6) chopMupoBaTh MOHUMAHNUE 3HAYMMOCTH JTOCTHKEHUN OMOJIOTMYECKON HAYKU U TEXHOJIOTHH B
MPAKTUUYECKONH JESATENIbHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIULMUHCKUX TEXHOJOTUHA U
arpoOMOTEXHOJIOTHA.



1.2.2. IIlnanupyemMblie pe3y/ibTaTbl OCBOCHHS 0011e00pa3oBaTebHON JUCHUILINHBI B cooTBeTcTBHHM ¢ PI'OC CIIO n Ha ocHoBe PI'OC

COO
Kox u ILnanupyemMble pe3y ibTaThl 0CBOCHHS THCIUILIHHbBI
HaMMeHOBaHHe
1
opmupyembIX O0mmue JIncuunInHapHbie’
KOMIIeTeHIHii

OK 01. Beibupats
CHOCOOBI PelIeHHUs
3aja4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYyIy, OCO3HAHHE IICHHOCTH MAacTepCTBa,
TPYIOJTIOOHE;

- TOTOBHOCTh K aKTUBHOM JCSTEILHOCTH TEXHOJOTUYCCKOU H
COLIMAILHOW HANpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,

IJIaHUPOBATh u CaMOCTOATCIIBHO BBITIOJIHATH TaKYyHo
JESITEIbHOCTD;
- UWHTEpeC K payHbIM cdepaMm mpodhecCHOHATBHON

NESITENIbHOCTH,
OBnajgeHne yHUBEPCATHHBIMU YYEOHBIMH ITO3HABATEIHLHBIMHU
NENCTBUSIMU:

a) 0a30BbIe JIOTHYECKHe /IeliCTBUSA:

- CaMOCTOATENBHO (OPMYIUpPOBaTh U  AKTyaJU3UPOBAThH
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OINpEAENATh LIENU JEATEIBHOCTH, 3aJaBaThb IapaMeTpbl U
KPUTEPUN UX TOCTUKEHUS;

- BBIBIITh  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOpPPEKTHUBBI B

MMpOTUBOPCUUA B

ACATCIIBHOCTb, OICHHBATDH

c(OpPMUPOBAHHOCTh 3HAHMM O MeCTe M POJM OHOJIOTHU B
CUCTEME HAy4HOTO 3HaHUs; (DYHKIMOHATHHOW T'PaMOTHOCTHU
YyeslioBeKa AJIs PEelIeHuUs )KU3HEHHBIX MPoOeMm;

cOPMUPOBAHHOCTh ~ YMEHHS  PACKpBIBaTh  COJIEpPKaHUE
OCHOBOTOJIArarmux OHOJOTHYECKUX TEPMHHOB U TOHSATHUI:
JKW3Hb, KJIETKA, TKaHb, OpPraH, OPraHU3M, BHJ, NOMYJIALMA,

JKOcHUcTeMa, OwuoleHo3, Ouochepa; merabomusm (oOMeEH
BEIICCTB " MIPEeBpAICHHE SHEprun), roMeocTas
(camoperynsuus), OMOCHHTE3 Oeika, CTPYKTypHas

opranu3anus XKHUBbIX CUCTEM, JUCKPETHOCTb, CaMOPCTryJianus,
CaMOBOCIIPOU3BCACHUC (perO,HYKLII/IH), HaCJICICTBCHHOCTD,

W3MEHYMBOCTh, JSHEPro3aBUCUMOCTb, POCT W Pa3BUTHE,
YPOBHEBasi OpraHu3aLus;
chOpMUPOBAHHOCTb ~ YMEHHUSI  PACKPBIBATH  COJCpIKaHUE

OCHOBOTOJAralomux OHOJOTHYECKUX TEOPHUH U THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIFOIIMOHHOM,
MPOUCXOK/ICHUS )KU3HU U YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATh OCHOBOIIOJIATAIOIIINE
Ounosorudeckue 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. Basunoa, D. T'ekkxens, ®. Mrwomnepa, K.
bspa), rpanuIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

! VkasbiBatoTCs IMYHOCTHBIE U meTanpeametHeie pe3ynsratel u3 ®I'OC COO (B mocnenueit penakiuu ot 12.08.2022), hopmupyembie
0011e00pa3oBaTeNbHON TUCITUTUTMHON

ZI[ncuHHJII/IHapHLIe (mpenmeTHbIe) pe3ynbTaTsl ykasbiBatoTcs B coorBeTcTBHM ¢ PI'OC COO (B mocnenneit pegakiuu ot 12.08.2022)




COOTBETCTBUE  pE3yJbTAaTOB  IEJSIM, OLIEHUBATh PHUCKHU
MOCJICACTBHUI IEATCILHOCTH;
- pa3BUBAaThb KPEATMBHOE MBIILJICHHE TIPU  PEUICHUU

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HcCCIeI0BATEIbCKHE TeCTBHSI:

- BJIAQJETh HaBbIKaMH  y4e€OHO-HCCIIEIOBATEIbCKOU U
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus mpooiem;

- BBISBIIATE MPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJM3UpOBaTh 3a/1auy, BBIJBUTaTh THIIOTE3y €€ PEeLICHUs,
HAaXOJWTh  APTYMEHTBI  JUIS  JIOKa3aTelIbCTBA  CBOUX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

- AQHAIM3MPOBATH IIOTYYCHHBIE B XOJE PEIICHHS 33Ja4d
pe3ynbTaThl, KPUTHYECKH OICHHBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHCHHE B HOBBIX YCIOBHSIX;

- yMeTb TNEPEHOCUTh 3HAHHWS B IMO3HABATECIbHYI0 H
MPAKTUYECKYIO 00IaCTH KUZHEICATCIILHOCTH;

- yMEThb MHTETPUPOBATh 3HAHUA U3 PAa3HBIX MPEIMETHBIX
oOJacTei;

- BBIIBATaTh HOBBIE WJIIEH,
MOJIXO/IBI U PELICHUS;

- CIOCOOHOCTh HMX HCIIOJB30BAaHHMS B IIO3HABATEILHOM H
COILIMANILHOM MPaKTUKE

npeajiaratb  OpWUIruHaJIbHBIC

HpI/IO6peTeHI/Ie OIlbITa IIPUMCHCHHA OCHOBHBIX MCETOJ0B
HAay4YHOIr'O IIO3HaHU, HCIIOJIb3YCMbIX B OHOJIOrUH:
Ha6J'II-OI[eHI/I$I U OIIHCaHUA IKUBBIX CHUCTEM, IIPOLCCCOB H

ﬂBHCHHfI; opraHu3anvi W HOPOBCACHUSA OMOJIOTHUYECKOT0
OKCIICPUMCEHTA, BBIABHKCHUA THUIIOTC3, BBISABJICHUS
3aBUCHUMOCTH MCKOY HCCIICAYCMbIMU BCIIMYMHAMU,

OOBSICHEHUSI TOMYYEHHBIX PE3YyIbTaTOB U (POPMYITHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYUHBIX MOHSITHH, TEOpUUA U
3aKOHOB;

cOPMUPOBAHHOCTh ~ YMEHHS  BBIICIATH  CYIICCTBCHHBIC
OpU3HAKW BHUPYCOB, KJIETOK MPOKAPUOT U  OYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB,
OMOTeOleHO30B M HIKOCHCTEM; OCOOEHHOCTH MPOIIECCOB
oOMeHa BEIIECTB W TPEBPAIICHUS DHEPTHMH B KIETKE,
(hoToCHHTE3a, TIACTUYECKOTO U HHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIJIOJIOTBOPEHUS, PAa3BUTUS U
pPa3MHOXKEHUS, HHIUBUIYaJbHOTO PAa3BUTUS  OpraHu3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
ot0Oopa, BUI000pa30BaHUS, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpene oOWTaHUsA, BIUSHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOINOT€HHBIX U3MEHEHU B 9KOCUCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MpEeBpaleHNe SHEPTUU B buocdepe;
c(hOpMUPOBAHHOCTh YMEHUS peniaTh OWOJIOTHYECKUE 3aJauH,
COCTABJISITh TE€HOTUIUYECKUE CXEMbl CKpEIIMBaHUA JiA
pa3HBIX THIIOB HACJEAOBAHHUS TMPU3HAKOB Y OPraHU3MOB,
COCTaBJISITh CXEMbl TIEPEHOCAa BELIECTB W JHEPrUU B
9KOCUCTEeMaXx (1IeTH MUTaHMs, TUIIEBbIE CETH)

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKa,
aHanu3a u
MHTEPIpPETALNU
uH(pOopMaluu U
nH(}OpPMaIMOHHBIE

B o0Js1acTH HEHHOCTH HAYYHOT'O O3HAHUS:

- c(hopMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAayKH U OOIIECTBEHHOM
IIPAKTHKH, OCHOBaHHOTO Ha nyanore KYJBTYD,
CIIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MecTa B
MOJINKYJIBTYPHOM MHDE;

- COBEpILEHCTBOBaHMUE SI3bIKOBOW M YUTATEIBCKOM KYIbTYpHI
KaK CpEJCTBa B3aUMOACHCTBMSI MEXIY JIOJbMU W NO3HAHUS

cOpPMUPOBAHHOCT ~ YMEHMH  KPUTHYECKH  OLIEHUBATh
uHpOpMaIMIO OHOJOIMYECKOTO COJEpPKAHUS, BKIHOYAIOLIYIO
TICEBJIOHAayYHbIE 3HAHUS U3 PA3IMYHBIX UICTOYHHUKOB (Cpe/ICTBa
MaccoBOi WH(pOpMalMK, HAyYHO-TIOMYJISPHBIE MaTepUallbl);
WHTEPIPETUPOBaTh  ATHUUECKHE  ACMEKThl  COBPEMEHHBIX
UCCIIeIOBaHUM B OHOJOTMM, MEIUIMHE, OHOTEeXHOJOTHH;
paccMaTtpuBaTh  INI0OANbHBIE  DKOJOTMYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (OPMHPOBATh IO OTHOIIEHHIO K HUM




TEXHOJIOTHH IS
BBITIOJIHEHHUS 337124
npodeccuoHanbHOM
JeATETbHOCTH

MUDA;
- OCO3HAHUE IICHHOCTH HAy4YHOW JESTEeIIbHOCTHU, TOTOBHOCTh
OCYIIECTBIISATh MPOEKTHYIO u HCCJIEJIOBATEIbCKYIO

JIeATEeIbHOCTh UHANBUIYAIBHO U B TPYIIIIE;

OBnazneHve yHHMBEpCalIbHBIMU Y4E€OHBIMU IMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabora ¢ ungopmanmeii:

- BJIAJICTh HABBIKAMH TOTYy4YeHUS WH(POPMAIIUU U3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYLIECTBIIATh IIOMUCK,
aHAJIN3, CHCTEMATH3AIMI0O W WHTEPIPETANHUIO HHGOPMAITUU
pa3IMYHBIX BUJOB U (DOPM MPE/ICTABICHHUS,

- CO3/aBaTh TEKCTHI B PAa3jMYHBIX QopMaTax C y4eTOM
Ha3Ha4YeHHUs] MHGPOpPMAIMU U IIEJIEBOM ayIUTOpPUH, BbIOMpas
ONTHUMATEHYIO0 (POPMY TIPEIICTABICHHS U BU3YyaTH3aIUH;

- OLICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh UHPOpMAIUH, €€
COOTBETCTBHUE MIPABOBBIM U MOPAIBHO-3TUYECKUM HOpPMaM;

- WCII0JIb30BAThH cpelcTBa MH(OPMALIMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEHICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX ¥ OpraHM3allMOHHBIX  3a7a4  C
coOroIeHIEM TpeboBaHU 3PrOHOMUKH, TEXHUKH
0€30MacHOCTH, THUTHEHBI, PEeCcypcocOEpeKeHHs, MPaBOBbIX U
ATHUYECKUX HOPM, HOpM WH(OPMaIIMOHHON O€30MMacHOCTH;

- BJIAJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI HH(OpMAIUH,
nH(OPMaIIMOHHON 6€30MaCHOCTH JTUYHOCTH

COOCTBEHHYIO MO3HUIIUIO;

cOPMHUPOBAHHOCTh ~ YMEHHH  CO3/1aBaTb  COOCTBEHHBIC
NUCbMEHHBIE M YCTHbIE  COOOILIEHUS  HAa  OCHOBE
Ouosornveckor MHGOpPMAIMM M3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCHOJIb30BaTh MOHATUHHBINA anmapaT OHOJIOTHH

OK 04. O¢dpexTuBHO

B3alMOJICCTBOBATE
" paboTtath
KOJUICKTHUBE
KOMaH/ie

B
n

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSATEIbHOCTH U
CaMOOITPENEIIEHHUIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-HCCIeI0BATENbCKOH,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OBiajeHue  YHMBEPCAJBHBIMM  KOMMYHMKATHBHBIMH
JeHCTBUSIMMU:

0) COBMeCTHAsA JIeSITeJIbHOCTD.

- TIOHMMAaTh W HWCIOJB30BaTh MPEHMYIECTBA KOMAHIHOW M
WHAWBUAYAIbHON pa0oTHI;
- MIPUHUMATH eI
OpraHU30BBIBATH M KOOPJIUHUPOBATh

COBMECTHOM JIeSITEIbHOCTH,
JEUCTBUS 1O €€

ano6peTeHHe OIlbITa TMPUMCHCHHA OCHOBHBIX MCETOJOB
HAay4YHOI'O IIO3HaHUs, HCIIOJIB3YEMbIX B OHOJIOTUH:
Ha6J'IIOI[€HI/I$I U OnrcCaHus JKHBBIX CHCTEM, IIPOLECCOB U

SIBHCHHf/'I; opraHu3anvi W HOPOBCACHUA OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIIBHKCHUA THUITIOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYyECMbIMU BCJIMYHUHAMMU,

OOBSICHEHUS! TIONYYEHHBIX PE3YJIbTaTOB U (POPMYIHPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYUYHBIX IIOHSATUH, TEOPUU U
3aKOHOB




JIOCTMKEHUIO: COCTaBIATh IUJIaH JICUCTBUM, paclpeneiarh
pOJU ¢ y4EeTOM MHEHHH YY4aCTHUKOB OOCYXIAaTh Pe3yJabTaThl
COBMECTHOM pabOTHI;

-  KOOPIWHHPOBATh U BBINOJHITH pPabOTy B  YCIOBUSIX
peanbHOro, BUPTYaJILHOTO u KOMOWHHMPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYHIECTBJIATH IMO3UTUBHOE CTPATETMYECKOE TMOBEJCHUE B

pa3JII/I‘-IHBIX CI/ITyaLII/ISIX, Hp OABJIATH TB Op‘-IﬁCTBO 158
BOOOpakeHue, ObITh MHUIIUATUBHBIM

Osaanenue YHHMBepPCAJIbHbIMH peryJsiTHBHbIMU
JelCTBUSIMU:

) NPpUHSITHE Ce0s U APYTUX JIO/IE:

- IPUHUMATh MOTHMBBI U AapryMEHThl JPYIHX JIOAEH IpH
aHaJIU3€ Pe3yJbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIIUOKH;
- pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C MO3ULUU JAPYroro
4eJ0BeKa

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpY’KaIOILIEeH
Cpeibl,
pecypcocOepeKeHHI0
, IPUMEHSATH 3HAHUS
00 U3MEeHEeHUn
KJIMMaTa, MPUHIIATIBI
OepexIINBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATE B
Ype3BbIUATHBIX
CHUTYyaIHSIX

B o0Js1acTH 3K0/10rM4eCcKOr0 BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTH IKOJIOTUYECKOH KyJIbTYphl, TIOHUMaHHE
BIIMSAHUA COIIMAJIbHO-3KOHOMMNYCCKUX MponeccoB Ha
COCTOSIHUE NPHUPOJHOM M COLMAIbHOW CpEAbl, OCO3HAaHUE
100aTbHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIeM;

- IUJJTAHUPOBAHUE U OCYILECTBICHUE NEHCTBUI B OKpYXaroLlen
Cpele Ha OCHOBE 3HaHUSA LElel YCTOMYHMBOIO pa3BUTHSA
4eJI0BEYECTBA;
AaKTUBHOC HCTIPpUATUC
OKPY’KalOIleH cpene;

- YMCHUC IMPOTHO3UPOBATH HG6J’IaFOHpI/I$[THBIC OKOJIOTHYECKHUE
MOCJIEJICTBUS MPEANPUHUMAEMbBIX JIEUCTBUH, MpeaoTBpallaTh
ux,

2

JNEWCTBUW, TMPHUHOCSIIIUX  BpEN

- pacuiupeHuc OIIbITa JACATCIIBHOCTH 3KOJIOrHYECKOM
HAITPaBJIICHHOCTH,
- OBJIaICHHUC HaBBIKaMH y‘-Ie6H0-HCCHCHOB&TCHLCKOﬁ,

MIPOEKTHOM M COLIMATIbHOMN AEATEIbHOCTH

c(OPMHPOBAHHOCTh YMEHUS MPUMEHSTDH MOJyYCHHbIC 3HAHUS
JUIsl OOBSICHEHHSI OMOJIOTMYECKHUX MPOLIECCOB U SIBICHUH, I
IPHUHATHSA MPAKTUYECKUX PEIIEHUI B MOBCEJHEBHOW KU3HU C
Lenblo obecrieueHus: O€30MacHOCTH CBOETO 3J0POBbSl U
30pPOBbSl  OKPY)KAIOIIUX JIOJEH, COOMIOAEHUS 310pOBOrO
oOpas3a >KU3HHM, HOPM IPaMOTHOTO MOBEIEHUS B OKpY’Karolei
IPUPOIHOMN cpene; IIOHUMAaHNE HE00X0IMMOCTH
WCIIOJIb30BAHUS JIOCTH)KEHUH COBPEMEHHOW Ouonoruu u
OMOTEXHOJIOTUI AJIS PAllMOHAIEHOTO MIPUPOO0NOIb30BAHUS




2. CTPYKTYPA U COJEPKAHUE OBLIEOBPA3OBATEJIbHOMI JUCLUTLINHBI

2.1. O0beM JUCHUILIMHBI U BHbI y4e0HOH padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHONM NPOrPaMMbI JHCHUILINHBI 74
B T.4.

OcHoBHoOeE conepxaHue 72
BT. U.:

TEOpeTUIecKoe 00yueHue 40
MPAKTUYECKHUE 3aHSITUS 20
1abopaTOpPHBIE 3aHITHUS 4
KonrpoJbHnas padora 6
IIpome:xkyTouHas arTecTanus (3a4er) 2




2.2. TemaTn4yecKuil IJIaH U COePKAHUE TUCHUILINHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3/1esioB U TeM JIa0opaTopHbIe U MPAKTHYECKHE 3aHATHS, MPUKJIATHONH MOAYJIb (IPH HAJTUYNH) YacoB | KOMIETEHIHHU
1 2 3 4
Pa3znea 1. Kiierka — cTpYKTYPHO-(PYHKIMOHAJIbHAS €IMHUIIA 5KUBOT0 18
Tema 1.1. OcHoBHOe coJep:kaHue 2 OK 2
Buosiorus kak Teopernueckoe o0yueHue: 2
Hayka. O6mas CoBpeMeHHBIE OTpaciu ONOIOTHYeCKUX 3HaHUH. CBsI3b OMOJIOTHH C IPYTUMHU HayKaMu: OMOXUMUSL,
XapaKTepUCTHKA | OGuodusuka, OMoHUKa, reHoreorpadus u 1p. Poib n Mecto Ouonoruu B popMUPOBAaHUU COBPEMEHHOM
JKH3HHU HAyYHOU KapTUHBI MUpa. Y POBHU OpraHHU3AINH KUBOM Marepun. OO0IIas XapaKTepUCTHKA KU3HH,
CBOICTBA KUBBIX CUCTEM. XUMUYECKUN COCTaB KIETOK
Tema 1.2. OcHOBHOe coiep:KaHue 6 OK-1
CrpykTypHO- Teopernueckoe odyueHnue: 2 OK-2
¢ynkumonanbuas | Knerounast teopust (T. [lIBanu, M. Illneiinen, P. BupxoB). OCHOBHBIC MOJIOKECHUSI COBPEMEHHO OK-4
OpraHM3anus KJIETOYHOW TEOPUH.
KJIETOK TuIBI KIIETOYHOW OpTaHU3AIUH: IPOKAPHOTHICCKHIA U dyKapuoTHuuecKuid. O THOKICTOYHBIC U
MHOTOKJICTOYHBIE OpraHnu3Mbl. CTpOSHHUE MPOKAPUOTHICCKON KICTKH.
CtpoeHue sykapuoTuueckoil kinetku. Heknerounsie (opMbl KU3HH (BUPYCHI, OakTepuodari)
JlabopaTopHble 3aHSITHUS: 2
[TproOpeTeHue omnbITa MPUMEHEHHUS TEXHUKH MHUKPOCKOITUPOBAHUS TIPU BBHITIOTHEHUH Ta00PATOPHBIX
pabor:
JlaGopatopHas
1. JlaGoparopnas padota «CTpoeHue KIETKH (pacTeHUsl, ’KUBOTHBIE, TPUObI) U KIIETOYHBIC
BKIIIOUEHUS (Kpaxmall, KapOTUHOHIBI, XJIOPOILIACTHI, XPOMOTLIACTHI )»
[ToaroroBka MUKpOIpENapaToB, HAOIIOEHUE C TTIOMOIIBI0 MUKPOCKOTIA, BRISIBJICHNE PA3IHIU MEKITY
M3y49aeMbIMH 00beKTaMH, (HOPMYITHPOBAHHE BHIBOJIOB
IpaKkTHYecKHe 3aHATHS: 2
BupycHbie u 6akTepuanbHbie 3a00seBanrs. OOIIMe MPUHITUIIBI UCITOJIb30BAHUS JICKAPCTBEHHBIX
BerecTB. OcoOOEHHOCTH MMPUMEHEHHS aHTUOMOTUKOB. [IpescTaBiienne yCTHBIX COOOIIEHUH C
Mpe3eHTAIMEeH, TIOJITOTOBICHHBIX TI0 MTEPEYHIO0 NCTOYHUKOB, PEKOMEHI0BAHHBIX TIPEIIOIaBaTeieM
Tema 1.3. OcHoBHOe coep:xkaHue 4 OK-1
CtpykTypHO- Teopernueckoe o0yueHue: 2 OK-2




GyHKUMOHANBbHBIE

XpomocomHas Teopust T. Moprana. CTpoeHrne XpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK,

daxTopsbl TFOMOJIOTUYHBIE ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TAIUIOMIHBINA U TUIUIOUIHBIN Habop. HykinenHoBble
HacaencTsennoctu | kucnotel: JIHK, PHK naxoxaeHue B Ki1eTke, X CTpoeHUE U QyHKIUU. MaTpUYHbIE TPOLIECCHI B
KJIETKE: periuKanus, ouocuHres Oeska, penapauus. ['eHeTH4eckuii KoJ 1 ero CBONCTBa
IIpakTHYeckue 3aHATHSA: 2
Pemenue 3an1au Ha onpeeseHne Nocae10BaTeIbHOCTH HYKIECOTHI0B, aMUHOKHUCIIOT B HOPME U B
ClIy4yae U3MEHEHMs NociieoBaTenbHOCTH HyKieoTua0B JJHK
Tema 1.4. OcHoBHOe cogepkaHue 4 OK -2
OOmen BemecTB B | Teopernyeckoe o0yueHue: 4
NpeBpalleHue [TonsiTrie MeTab0aM3M. ACCUMUTISIUS U TUCCUMMIISALINS — JBE CTOPOHBI MeTabonu3ma. Turbel oOmMeHa
JHEPrUM B KJIETKE | BEIIECTB: aBTOTPO(HBIN U TeTepoTpodHBIA, a3poOHbIi 1 aHa3poOHbIH. [InacTnueckuii oOMeH.
PoTocuHTE3. XEMOCHUHTES
DHepreTudyeckuii 0OMeH yrieBoI0B.
Tema 1.5. OcHoBHOe coJep:kaHue 4 OK-2
Kusnennpiii nuka | Teoperuueckoe ooyyeHue: 4 OK -4
KkJeTku. Muros. KneTounslii nukJ, ero nepuosl. MUTO3, €ro cTajiuu 1 NpouCcXoasiue npoieccol. buoaoruueckoe
Meiio3 3HaYeHue MUTO3a. Meiio3 u ero craguu. [loBenenue xpomocom B Meiioze. KpoccuHrosep.
buonornueckuii cMbica Meiio3a
KonTpoabHasn MonexkyIsipHbIA yPOBEHb OPraHHU3aLUN KUBOTO 2
pabdora
Paznen 2. Ctpoenue u GpyHKUMH OPraHuzmMa 20
Tema 2.1. Ctpoenue | OcHOBHOE coiepKaHue 2 OK -2
OpraHusma Teopernueckoe o0yueHnune: 2 OK -4
MHOTroKJIeTOYHbIE OPraHu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIAHOB B MHOTOKJIETOYHOM
opranusMme. ['omeocTas opranusma u ero noJJepKaHue B IPOLECCE XKU3HEAEATEIbHOCTU
Tema 2.2. OcHoBHOE coaepKaHue 2 OK -2
®opmbl TeopeTrnueckoe odyueHnue: 2
Pa3MHOXKEHHSA ®opmbl pa3MHOXKEHHS OpraHn3MoB. becrnosoe 1 nmosioBoe pazMHokeHue. Buabl Oecrionoro
OPraHu3MOB pa3mHoO)keHus. [lonoBoe pazMHOXkeHue. ['ameTorenes y »kuBOTHBIX. CIIepMaTOreHe3 U OOT€HE3.
Crpoenue nosIoBbIX Ki1eToK. OmIogoTBOpeHue
Tema 2.3. OcHoBHOE coaepKkaHue 2 OK -2
OHnrorenes TeopeTnueckoe odyueHue: 2 OK-4
pacTeHui, WNuauBryabHOE pa3BUTHE OPTaHU3MOB. DMOpUOreHe3 U ero craauu. IlocTaMOprnoHaIbHbIN Tepuo.

JKUBOTHBIX U




yeJsioBeKa Craguu nocTaMOpHOHAIBHOTO Pa3BUTHS Y AKUBOTHBIX U YenloBeKa. [IpsMoe u Hempsimoe pa3BUTHE.
buonornyeckoe crapenue u cMepTb. OHTOT€HE3 paCTEHUI
Tema 2.4. OcHoBHoOeE coepxxaHue 4 OK -2
3akonomepHocTn | TeopeTnueckoe o0yueHue: 2 OK-4
HaC/1e10BaHUA OcHOBHBIE TIOHATHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3zoBaHus rameT. 3akonsl I'. Menaens
(MOHOTHOpHUTHOE ¥ TOJUTHOPUIHOE CKpelrBaHue). B3anMoaeiicTBrue reHoB
IIpakTHYeckune 3aHATHSA: 2
Pemenue 3a1au Ha onpeeneHrne BEpOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX IPU3HAKOB [P MOHO-
, IU-, TIOJINTUOPUAHOM U aHATTU3UPYIOILIEM CKPEIIMBAHUU, COCTABIICHHE FT€HOTUITUYECKUX CXEM
CKpEIIMBaHUSA
Tema 2.5. OcHoBHOE co/iep:KaHue 4 OK-1
Cueniennoe Teopernueckoe odyueHnue: 2 OK -2
HacjJeaoBaHue 3akoHsbr T. MopraHa. CueneHHOe HacleJ0BaHue I'eHOB, HapylHIeHUEC CLCIICHUS. Hacnenosanue
NPHU3HAKOB MIPU3HAKOB, CLIETIJICHHBIX C MTOJIOM
IIpakTH4eckne 3aHATHA: 2
Pemenue 3a1au Ha onpeeneHre BEpOATHOCTH BOSHUKHOBEHUS HACIIEICTBEHHBIX PU3HAKOB IIPU
CIICTUICHHOM HACJIEIOBAaHUH, COCTABICHUE TEHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.6. OcHoBHoOE coepxaHue 4 OK-1
3akonomepnoctn | Teopernueckoe o0yueHue: 2 OK -2
N3MEHYUBOCTH M3MeHuYnBOCTh NPU3HAKOB. BHIbl N3MEHUYMBOCTH: HAC/EICTBEHHAs U HEHACIIECTBEHHAs. 3aKOH OK -4
TOMOJIOTMUECKUX PAJIOB B HacaeacTBeHHO usmenunsocty (H.W. BaBuios). MyranmonHas Teopust
U3MEHYMBOCTU. Buibl MyTanuii 1 npuunMHbl UX BO3HUKHOBeHUs. Kapuotun uenoseka. HacneacTBeHHble
3a0o0JeBaHNs YeJIoBeKa. | eHHbIEe U XpOMOCOMHBIE 00JIe3HU YenoBeKka. bone3Hu ¢ HaciaeCTBEHHOM
MPEeIPacIoNOKEHHOCThI0. 3HAYCHUE METUIIMHCKON T'€HETHKHU B IIPEJOTBPAILICHUN U JICUEHUHU
TeHEeTUYECKUX 3a00JIeBaHU YeTI0BEKa
IIpakTH4eckue 3aHATHA: 2
Pemenue 3a1a4 Ha onpeziesieHue TUIA MyTallUK MIPU Nepeiaye HAacaeICTBEHHbBIX TPU3HAKOB,
COCTaBJIEHUE T€HOTUIINYECKUX CXEM CKPELUBAHUS
KonTpoabnas 2
Crpoenue U QyHKIIUN OpraHu3Ma
padora
Paznen 3. Teopusi 3Bo/110uMu 6
Tema 3.1. Uctopusi | OcHOBHOE coiepraHue 2 OK -2
3BOJIIOLIHOHHOIO Teopernueckoe o0yueHnune: 2 OK -4




yueHmusl. [Tepssie aBomonnonnbie koHIenuuu (K.b. Jlamapk, XK.JI. broddon). OBomtonmonnas teopus Y.
MukposBomouust | Jlappuna. CHHTETHYECKAS TEOPHS 3BOJIOLUU U €€ OCHOBHBIC ITOJIOKCHHUS.
MukposBomtonus. [lonynanus kak 3neMeHTapHas €IMHULA BOJIOLNHU. | 'eHeTHUecKe OCHOBBI
9BOJIIOLIUH. DJIeMEHTapHble (GaKTOPbI 3BOMIOLMU. EcTecTBEHHBIN 0TOOP — HANIPABIIAIOLIMNA (haKTOp
sBoJIroLIMH. BruooOpa3oBanue Kak pe3yabTaT MUKPOIBOJIOLUU
Tema 3.2. OcHOBHOe coiep:kaHue 2 OK -2
Maxkpossoiouusi. | Teoperuueckoe o0yueHnue: 2 OK-4
BosuukHoBenne 1 | MakposBomonus. @opMsl 1 OCHOBHBIE Hampasienus Makpossomonuu (A.H. Ceseprios). [1ytu
pa3sBHUTHE JKU3HM HA | TOCTHKEHUs OHosoruueckoro nporpecca. Coxpanenue 6uopaznoodpasus Ha 3emiie.
3emue ['unoTe3bl ¥ TEOpUU BO3HUKHOBEHUS sKU3HU Ha 3emiie. [losBiaeHe nepBhIX KIETOK U UX SBOJIFOIMSL.
[Tpokapuotsl 1 3ykapuoThl. [IpoucxoxaeHre MHOTOKJIETOUHbIX OpraHu3MoB. Bo3HIKHOBEHME
OCHOBHBIX LIapCTB 3YKapuoT
Tema 3.3. OcHoBHoOE coiepxaHue 2 OK-2
Iponcxoxnenuneyes | Teoperuueckoe o0yueHue: 2 OK -4
OBEKa — AHTpoIoiorus — Hayka o yesnoBeke. CucreMaTH4ecKoe IoJIoKeHue yenoBeka. CXOACTBO U OTIMYNS
aHTpoOMNoreHe3 YeJIoBeKa € )KMBOTHBIMU. OCHOBHBIE CTAa/IUU aHTPONOr'€HE3a. DBOJIIOLINS COBPEMEHHOT'O YEIOBEKa.
YenoBeueckue pacsl U UX eIMHCTBO. Bpems 1 myTu pacceneHus 4eaoBeKa Mo IIaHeTe.
[Tprcnioco0IeHHOCTh YeI0BeKa K pa3HbIM YCIOBHSIM CPEJIbI
Pa3nes 4. dxonorus 18
Tema 4.1. OcHoBHOE coaepKaHue 2 OK-1
JKOJIOTHYECKHUE Teopernueckoe o0yueHue: 2 OK -2
(hakTops! u cpeanl | Cpeabl 0OUTaHUS OPraHU3MOB: BOJHAsS, HA3EMHO-BO3AYIIIHAS, TIOYBEHHAsI, BHYTPHOPTaHU3MEHHAs!. OK -7
KH3HHI OU3NKO-XUMHUYECKHE OCOOEHHOCTH cpesl 00uTaHusi opranu3moB. [IprcnocoOieHust opraHu3MoB K
JKU3HU B pa3HbIX cpeaax. [lonsaTue sxonornyeckoro axropa. Kinaccudpukanus sKoI0ruueckux
¢axTopos. [IpaBuno munumyma fO. JInOuxa. 3akon TonepantHocTH B. Hlendopna
Tema 4.2. OcHoBHoOE coiepxaHue 4 OK-1
Homyasinus, TeopeTnueckoe odyueHue: 2 OK -2
coo0duecTBa, OKojoruyeckas XapakTepUCTUKA BUJA U TTOMYJISAUU. DKOJIOIMYECKasl HUIIA BUJIAa. DKOJIOTHUECKUE OK-7
IKOCUCTEMBI xapaktepucTuku nonynsuuu. CoolmiecTBa U 3KkocucTeMbl. brorieHos u ero cTpykrypa. CBsi3u MeX1y
opranuzMamu B 6uoreHose. CTpyKTypHbIE KOMIOHEHTBI 3KOCUCTEMBL: TPOAYLIEHThI, KOHCYMEHTHI,
penyueHTsl. KpyroBopoT BelecTB v HOTOK SHEPTHH B 3KocucTeMe. Tpoduueckue ypoBHH
IpaKkTHYecKHe 3aHATHS: 2

TpO(pI/I‘-ICCKI/IC OCIH U CCTH. OcHOBHBIC ITOKa3aTeIN SKOCUCTEMEL. buoMacca u MMpoayKIus.




DKOJIOTHYECKHE TTUPaMU/IBI YHcell, OnomMaccsl ¥ sHepruu. [IpaBuio nupaMuas! SHEPTU.
Pemenne npakTHKo-OpHEHTUPOBAHHBIX PACUETHBIX 3aJJaHUH 110 MIEPEHOCY BEUIECTBA U SHEPTHU B
HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIETIeH U MHUpaMul OMOMACChl U SHEPTUU

Tema 4.3. buocepa | OcHOBHOE coJiepKaHue 2 OK-1
- riodanbHas Teopernueckoe odyueHue: 2 OK -2
IKOJIOrHYeCKas buocdepa — xxuBas obonmouka 3eminn. Pazputue npeacrasinenuii o buochepe B Tpynax B.1. OK -7

cucremMa Bepnanckoro. O6actu 6nocdepbl 1 ee KOMIOHEHTHI. JKnuBoe BelecTBO 6nocdepbl v ero GyHKIIUH.
3aKOHOMEPHOCTH cyliecTBoBaHus orochepsl. OcobeHHOCTH OUOChEPhI Kak III00aTEHON SKOCUCTEMBI.
Junamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl BemiecTB U OMOre0XMMHYECKUE ITUKIIBL.
['moGanbHbIE IKOJIOTUYECKUE TPOOIEMBI COBPEMEHHOCTH

Tema 4.4. Bausinue | OcHOBHoOe coiepxaHue 4 OK-1

AHTPONOTreHHBIX Teopernueckoe o0yueHue: 2 OK -2

(paxkTopos Ha AHTpOTIOTeHHBIE BO3ICHCTBHSI Ha Onocdepy. 3arps3HeHus Kak BHJI aHTPOIIOTEHHOTO BO3ICHCTBHSI. OK-4
ounochepy AHTpOTIOreHHBIE BO3ICHCTBHS Ha aTMocdepy. BozaelicTBust Ha tuapocdepy. BozneiictBus Ha OK -7
autochepy. AHTPONOreHHbIE BO3ACHCTBHS Ha OMOTHYECKUE cOOOIIecTBa. YTIyOIEHHO U3YYatoTCs IIK ...
OTXO/JIbI, CBSI3aHHBIC C OMPEIEICHHON PO(eCcCHeil/CeMaTbHOCTRIO
IIpakTHyecKue 3aHATHA: 2
[Tpaktrdeckoe 3ansaTue «OTXOAbI TPOU3BOICTBAY
*B ToM uncie npodeccuoHATLHO-OPHEHTHPOBAHHOE CO/lep:KaHHEe MPAKTHYECKOr0 3aHATUS 2
[TpakTuyeckoe 3ansaTue «OTX0AbI MPOU3BOACTBa». Ha ocHOBE (enepanbHOro KiacCupUKaloHHOTO
KaTaJiora OTXO/0B OIPEEIISATh KIACC OMACHOCTH OTXOJIOB; arperaTHOE COCTOSTHUE U (PU3UIECKYIO
dbopMy 0TX010B, 0Opa3yIONIUXCs Ha padoueM MecTe / Ha dTanax MpOU3BOJICTBA, CBSI3aHHBIE C
ompeieNIeHHOM mpodeccueit/crnenuaibHOCThIO
Tema 4.5. Bausinue | OcHOBHOe coiepraHue 4 OK -2
COMAJILHO- Teopernueckoe o0yuenue: 2 OK -4
IKOJIOTHYECKHX 3110poBbe U ero cocraBisomue. PakTopsl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSIOLINE HA OPraHU3M 2 OK -7
(¢akTopoB Ha yenoBeka. [Ipobiema TeXHOTEHHBIX BO3ICUCTBHI Ha 3JJ0POBHE YEJIOBEKA (DJIEKTPOMArHUTHBIE TTOJIA, IK ...
3/10pOBbe YeJoBeKa | ObITOBass XMMMs, U30BITOUHBIE LIYMBI, PaJMalys U T.I1.). AJanTanus opranusMa 4enoseka k paxkropam
oKkpyxarorien cpenbl. [IpuHImns GopMupoBaHUs 310pOBbecOeperaIero nopeaeHus. @uznyeckas
AKTUBHOCTH U 3/I0pOBbe. BHOXMMHYECKHE aClIeKThl pallMOHAILHOTO TUTAHUS
JlabopaTopHble 3aHSITHS: 2

JlaGopatopHasi paboTa Ha BBIOOp:
1. JlaboparopHnas paboTa «YMCTBeHHast pabOTOCTIOCOOHOCTH)
OBnazieHne METOIaMH OTIPECIICHHsI TTOKa3aTeell yMCTBEHHOM pab0TOCIIOCOOHOCTH, OOBICHEHHE




HOJy4EHHBIX Pe3yJbTaToB U (POPMYJINpPOBaHKE BEIBOJOB (IMCBMEHHO) C UCIOIb30BAHUEM HAayUYHBIX
MOHATHUH, TEOPUI U 3aKOHOB
2. JlabGoparopHas pabota «BnusHue abnornieckux (pakTopoB Ha yeIoBeKa (HU3KUE U BHICOKUE
TeMIIepaTypbl)»
N3yueHre MeXaHU3MOB aJanTalui OpraHu3Ma 4eJ0BeKa K HU3KUM U BBICOKMM TeMIlepaTypam U
00BSICHEHHUE TOJIyYEHHBIX PE3YIbTaTOB U (POPMYITMPOBAHUE BHIBOJIOB (TUCHMEHHO) C UCIOIB30BAHUEM
HAaY4HbIX OHATHI, TEOPUIA U 3aKOHOB

*B Tom uHcie npogecCHOHATBLHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe J1a00paTOPHOI0 3aHATHS 2
B kauecTBe TPUTTEPOB CHUKAIOIIUX PAOOTOCTIOCOOHOCTD UCTIOIB30BAThH YCIOBHS OCYIIECTBICHUS
npodecCHOHATIBHOM 1eATEbHOCTH: 1IIyM, TeMIepaTypa, Gu3ndeckas Harpyska u T...
KonTpoabnas 2
Teopernueckue acneKThbl IKOJIOTUH
padora
IIpodeccuonaIbHO-OPHMEHTHPOBAHHOE cO/lep:KaHMe (Co/lepsKaHue MPUKJIATHOI0 MOLYJIs)
Pa3neu 5. buosiorust B :Ku3Hu 8 OK-1
Tema 5.1. OcHOBHOe coiep:KaHue 4 OK-2
buorexnonorun B | Teopernueckoe copep:kanue: 2 OK-4
JKH3HHM KaKI0T0 buotexHonorus kak Hayka ¥ mpou3BoAcTBO. OCHOBHbIE HAPABJICHUS COBPEMEHHONW OMOTEXHOJIOTHH. 2 IIK ...
Mertonbl 6notexHosorur. O6beKThl OMOTEXHOIOIMU. DTHKA OMOTEXHOJIOTHUECKUX U TeHETUYECKUX
sKcrepuMeHTOoB. [IpaBuia noucka u aHaau3a GMOIKOIOrHUECKON HHPOPMAIH U3 Pa3TUYHBIX
UCTOYHUKOB (Hay4yHas U ydeOHO-Hay4yHasl JUTepaTypa, CpeJICTBa MacCoBOI MH(pOpMAIINH, CETh
WuTepHeT u 1pyrue)
IIpakTHYeckue 3aHATHSA: 2
Keiicpl Ha aHaM3 HHGOPMALIMU O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHUECKUX TEXHOJIOTHH, 2
KJIETOYHOU WH)KEHEPUH, MMHUIIEBBIX OMOTEXHOJIOTH. 3anuTa Kelca: mpecTaBiIeHUue pe3yIbTaToB
peleHHsl KeHCOoB (BBICTYIJICHHE C MPE3EHTALIUEH )
*B Tom uHcie npodecCHOHATBHO-OPHMEHTHPOBAHHOE CO/lep:KaHue TPAKTHYECKOr0 3aHATHSA 2
Tema 5.2.1. BHOTEXHOJIOTHH B IPOMBIIIVIEHHOCTH 4 OK-1
Tema 5.2.1. OcHoBHOe coaep:xaHue 4 OK -2
buorexnosiornu B | TIpakru4yeckue 3aHsITAS: 4 OK-4
NPOMBINLIEHHOCTH | Pa3pyTHE NPOMBIIUIEHHOW OMOTEXHOJIOTHI U €€ IPUMEHEHHUE B JKU3HH YEJIOBEKa, IOUCK U aHaIH3 2 1K ...

I/IH(I)OpMaI_II/II/I N3 pas3JIMYHbIX UCTOYHUKOB (Haqua;I n yqe6Ho-Haqua51 JaTeparypa, CpeacTraa MaccoBOit

uHpopMaluy, ceTb IHTepHeT U Apyrue)
Kelicbl Ha aHanu3 HHGOpPMALMK O Pa3BUTHH ITPOMBIIIIIEHHON OMOTEXHOJIOTUH (TI0 TpyTIInaMm)




3amuTa keiica: [IpeacraBienue pe3ynbTaToB peLIEHUS KEHCOB (BBICTYIUIEHHE C IPE3EHTaLueN )

Tema 5.2.2. CoHajJbLHO-ITHYECKHE ACIIEKTHLI 0MOTEXHOJIOT Ml

NI

Tema 5.2.2. OcHoBHoOeE coepxxaHue OK-1
CounanpHo- IIpakTHYeckue 3aHATHA: OK -2
ITHYECKUE ACHEKTBI | DTyyeckre acreKThl Pa3BUTHS OMOTEXHOJOTUIA U TPUMEHEHUE WX B )KM3HU YEJIOBEKA, ITOUCK M aHAJIU3 OK -4
buoTexHosOrHH uH()OPMAIMU U3 PA3INYHBIX HCTOYHHKOB (Hay4dHas U y4eOHO-HAy4YHAs JTUTEpaTypa, CPEeACTBA MAaCCOBON IK ...
uHpopmanuu, cetb UHTEpHET U Ipyrue)
Keiicbl Ha ananu3 uHGOpMAIMK 00 STUYECKUX aCIEKTaX pa3BUTHs OMOTEXHOIOTHH (IO rpymam)
3amura keiica: [Ipencrapienne pe3yabTaTOB PeLICHUs KEHCOB (BBICTYIJICHUE C TIPE3EHTAIMEH ) 2
Tema 5.2.3. BHOTEXHOJIOTMU U TEXHHUYECKHE CHCTEMbI 4
Tema 5.2.3. OcHoBHoOE coepraHue 4 OK-1
buorexHosornn U | [IpakTuyecKue 3aHATHS: 4 OK -2
TEXHH'1ECKHE Pa3BuTHe OMOTEXHOIOTHI C MPUMEHECHUEM TEXHHUECKUX CUCTeM (OMOMH)KEeHEepHs, OMOMH(POpMAaTHKA, 2 OK-4
CHCTEMBI OMOHHMKA) U MX MPUMEHEHUE B )KU3HU YEJIOBEKA, MOUCK M aHAIH3 WHPOPMAIIMU U3 Pa3INIHBIX IK ...
MCTOYHUKOB (Hay4Has U y4eOHO-Hay4yHas JIMTEepaTypa, CpeCcTBa MacCOBOI HHOPMAIINH, CETh
WuTepHer u npyrue)
Keticel Ha ananu3 nHbOpMAIMK O Pa3BUTHH OMOTEXHOJIOTHI C MPUMEHEHHUEM TEXHUYECKUX CUCTEM (110
rpynmnam)
3ammra keiica: [IpencraBineHue pe3ynbTaToB pelIeHHs KeHCOB (BBICTYIUIEHHE C MTPE3eHTaIei ) 2
IMpomexxyTouHasi aTTecTalys MO THCHUILTMHE (3a4€T) 2
Bcero: 74




3. YCJIOBUS PEAJIM3AIIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TUCIATLIIAH

3.1. I[.]'[ﬂ peaim3anuu nporpaMmmbl THCHUIIMHBI JOJKHbI ObITH NMpeaAyCMOTPEHLbI CJIEAYIOIIIHE
cCrneuuajJbHbIC IOMCILICHUSA

Kabuner «buonorum», ocHalleHHBIH 000pyAOBaHHMEM: MeOeNb, T0CKa, MeJ, HarjsJaHbIe
nmocoOus (KOMIUICKTHI y4eOHBIX TaOJIMIl, ITUTAKATOB), TEXHUYECKUMHU CpPEICTBAaMH OOYYCHHUSI:
KOMIIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEICHUS 3BYKA, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM,
yKa3Ka-Tpe3eHTep IS MPe3eHTALUH.

Jlaboparopus, OcCHaIIeHHass OOOpyIOBaHUEM Il TPOBEACHHS 3aHATHA: MHKPOCKOIIBI,
CEKYHJIOMEp, TOHOMETp, JlabopaTopHasi mocyna (MpoOWpKH, MOACTABKU Ji MPOOUPOK, MUHIICTHI,
MECOK, CTYNKH C TIIeCTUKAMHU, TPEIMETHBIE M IOKPOBHBIE CTEKJIA, CTCKJISSHHBIC ITaJIOUKH,
IpernapoBalibHbIE UTIIbI, (UIBTPOBANIbHAS OyMara (candeTku), cTakaHbl) THIIEPTOHUYECKHI PacTBOP
xjaopuaa Hatpus, 3%-HbIi pacTBOpP IEpPOKCHUIA BOJAOPOAA, PAacTBOpP ioJa B HOIMCTOM Kalluu,
[IIMLEPHUH, KIIYOHU KapToQes, JUCT 3J0/eU KaHAICKOM, M0 psIOMHBI OOBIKHOBEHHOH (pOMHBI WK
TOMara), IyK pernyaTblii, pa3Be/IeHHbIE B BOAE TPOMKIKH);

3.2. UndopMmannoHHoe obecrniedeHne peajnu3alui NPorpaMmMbl

OcHoBHas nuTeparypa:

1. O6yxoB, /I.K. buomorus: KJIeTKM ¥ TKaHW : y4eOHOE TOCOOWE ISl CpPEIHETO
npodeccuonansHoro obpaszosanus / [. K. O0yxos, B. H. KupunenkoBa. — 3-e u3z., mepepad. u
non. — Mocksa : M3gatensctBo FOpaiit, 2022. — 358 ¢. — (IIpodeccronanbHoe o0pa3oBaHue). —
ISBN 978-5-534-07499-4. — TexkcT : snexTpoHHbIN // Obpa3oBarenbHas miatdopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/516336 (nata obpammenus: 11.06.2022).

2. Speirun B.H. buonorus : y4eOHUK M TPAaKTHKyM IS CpeIHEro mpodeccrnoHalbHOTO
obpazoBanusi / B. H. Slpeirun [n ap.] ; mox penmakmmern B. H. Apeirmaa. — 2-¢ m3a. — Mocksa :
UznatensctBo FOpaiit, 2022. — 378 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
09603-3. — Teker : onektpoHHbIA // OOpa3oBarenpHas 1miatdpopma IOpait [caiit]. —
URL: https://urait.ru/bcode/511618 (nata oopamenwus: 11.06.2022).

3. Amocos, I1. H. buonorus xuBoTHbIX : yuyeOHoe nocodue / I1. H. Amocos, E. 1. Uymacos.
— 2-e u3a. — Cankr-IlerepOypr : KBagpo, 2021. — 120 c. — ISBN 978-5-906371-20-1. — Tekcr :
snexktpoHHed // IludpoBoit obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/103076.html (mara obpamenus: 12.04.2022). — Pexxum noctymna: amis
aBTOPU3HUP. MOJIB30BATENIEH

4. Bepxomenresa, 0. I1. buonorus : yae6Hoe nmocodbue ans CIIO / FO. I1. Bepxomieniena.
— CapatoB : Ilpodobpazosanue, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Tekcr :
anekTpoHHb // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/91854.html (mata oGpamienus: 12.04.2022). — Pexum goctyma: s
aBTOPH3UP. MOJIb30BaTeNeH

5. Tynskoa, O. B. buonorus : yuebnux qis CIIO / O. B. TynskoBa. — CapatoB :
[IpodobpazoBanue, 2020. — 450 c. — ISBN 978-5-4488-0746-6. — Tekct : 3MeKTpOHHBINA //
[Mudposoit o0pa3oBaTeNbHBbIH pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/105785.html (nata obpamenus: 12.04.2022). — Pexxum goctyma: amus
AaBTOPU3HUP. MOJIB30BATEIEH.

JlononHuTENRHAS IUTEPATYypa

1. FOmakoBa, O.W. buojorus: BelHaromgecs ydeHbIe : yueOHOe IocoOue IS CPEIHEro
npodeccuonanibHoro obpazoBanusi /| O. W. FOmakoBa. — 2-¢ wu3n. — Mocksa : M3gaTenbceTBo
HOpaiit, 2022. — 264 c. — (IIpodeccuonansunoe obGpazoBanue). — ISBN 978-5-534-11033-3. —


https://urait.ru/bcode/516336
https://urait.ru/bcode/511618

Texcr :  oanektponHsldi //  OOpasoBarenpHas  miaatdopma  FOpaiit  [caiiT]. —
URL: https://urait.ru/bcode/517124 (nata oopamenwus: 11.06.2022).

2. Kyp6aroga, H. C. O6mias 6uomnorus : yaeonoe nmocodue myist CITO / H. C. Kypbarosa, E. A.
Kosnosa. — CapatoB : Hayunas xuura, 2019. — 159 c. — ISBN 978-5-9758-1895-9. — Tekcr :
anexktpoHHed // IludpoBoit obOpazoBarenbhblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/87078.html (mara oOpamenus: 12.04.2022). — Pexum gocrtyma: ais
ABTOPH3UP. MOJIb30BaTEIICH

WnuTepuer-pecypcbl

1. www.sbio.info (Bcs Oumomorus. CoBpeMeHHass OWOJIOTHS, CTaThbH, HOBOCTH,
OuOJIMOTEKA).

2. www.window.edu.ru (EnuHoe okHO nocTyna K oOpa3oBaTelIbHBIM pecypcam
WutepHera no 61oIorun).

3. www.5ballov.ru/test (Tect ayns aOUTYpHEHTOB IO BCEMY IIKOJBHOMY KYypCy
Ouosorum).

4, www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKaIIMOHHBIE BUKTOPHHBI IO
OMOJIOTHH — KOJIOTHH Ha cepBepe BOPOHEIKCKOT0 YHUBEPCUTETA).

5. www.biology.ru (buonoruss B OtkpbiToM Kkomiemke. CalT coaepkur
JIEKTPOHHBIN y4eOHUK 1m0 6uonoruu, On-line TecTh).

6. www.informika.ru (OneKTpoHHBIH Yy4eOHUK, OONBIIONW CIUCOK HWHTEPHET-
pecypcoB).

7. www.nrc.edu.ru (buonorudeckass kaptuHa Mupa. Paszznen KOMIBIOTEPHOTO
yueOHHKa, pa3paboTaHHOro B MOCKOBCKOM TOCYAApCTBEHHOM OTKPBITOM YHHUBEPCHUTETE).

8. www.nature.ok.ru (Penkue w wucyesaromue >XMBOTHbie Poccum — mpoekt
Oxonoruyeckoro ueHtpa MI'Y um. M.B.JlomonocoBa).

9. www.kozlenkoa.narod.ru (Insi Tex, KTO y4uTcs cam U Y4YUT APYTUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XUMHH, JPYTUM IIPEIMETaM ).

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

11. www.bril2002.narod.ru (buonorus nns mkoasHUKOB. KpaTkas, KomMmakTHas,

HO JIOCTaTOYHO MoapoOHast uHpopMmanus no pasgenam: «OOmas Ouosorus», «boTaHukay,

«3oonorusy, «YeaoBek»).

3.3. MeTtonnueckoe obecnedeHne 00pa3oBaTeJILHOIO Impoumecca st 00y4YeHHs
HHBAJHAOB U JIUI C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

VYcnoBust oOpraHuzall M COjAep)KaHHe OOY4YeHHs M KOHTpOJIA 3HAHUN WHBAJIUAOB U
oOyuaromuxcst ¢ OB3 no nucnuminbae «buonorus» onpeneistoTcss MporpaMMoN TUCHUIUIMHBI,
a/IalITUPOBAHHOM MTPU HEOOXOAUMOCTH JUIsl 0OYUEHUS YKa3aHHBIX 00y4JarOLINXCsl.

Opranuzanust 0OydeHus], TEKyIIed U MPOMEKYTOYHON aTTECTAIlMH CTYIECHTOB-UHBAIUIOB U
ctyneHToB ¢ OB3 ocymiecTBisieTcss ¢ y4eTOM OCOOCHHOCTEH MCHUXO(U3MYECKOrO pa3BUTHS,
WH/IMBUIYAIbHBIX BO3MOKHOCTEH M COCTOSIHHS 3I0POBBS TAKUX 00YUJArOIIAXCS.

Hcxonsa U3 ncuxo(u3nYecKoro pasBUTHUS U COCTOSIHHUS 3/10pOBbSI CTYACHTOB-MHBAIMJIOB M
ctyneHToB ¢ OB3, opraHusyloTcsi 3aHSTHS COBMECTHO C JPYIrMMH OOYy4YaroUUMHUCS B OOLIUX
Ipynmnax, HWCHOJb3ysd COLMAIBbHO-AaKTUBHBIE U pe(IEKCUBHbIE METOABl OOYYEeHHs CO3JaHUs
KOM(OPTHOTO TICHXOJIOTHYECKOTO KJIMMaTa B CTYIEHYECKOH TpYIIeE WM, IPH COOTBETCTBYIOIIEM
3agBICHUM TaKoro oOydYarollerocsi, MO HWHAMBHIYaJIbHOH NporpaMMe, KOTOpas SIBJISETCS
MOTU(HUIMPOBAHHBIM BapHAHTOM OCHOBHOW pabodell mporpamMmbl JUCHHTUTHHBEL [Ipu  3ToM
coJiepKaHWe MPOTrpaMMbl JUCHUIUIMHBI HE H3MeHseTcs. V3MeHsAwoTcs, Kak MpaBuiio, (HopMsl
00y4YeHHs ¥ KOHTPOJISI 3HAHUH, 00pa30BaTeIbHBIC TEXHOJIOTHH U TUAAKTHYECKHE MaTePHAIIBL.

OOyueHue CTYAEHTOB-WHBAIUJOB M CTyAeHTOB ¢ OB3 Takke MOMXET OCYIIECTBIATHCS
WHIMBUIYAILHO W/WIJIH C IPUMEHEHUEM JUCTAHIIHOHHBIX TEXHOJIOTHIA.

JlucTaHIIMOHHOE 00yueHue 00ecrieuuBaeT BO3MOKHOCTh KOMMYHUKAIMI C MpernoiaBaTesiem,
a TaKkke C JPYrUMH OOyYaeMbIMH TIOCPEIACTBOM BEOWHApPOB (HAmpWMEpP, C HCIOJIb30BaHUEM
nporpammbl  SKype), 9To crmocoOCTBYET CIUIOYCHHIO TPYIIIBI, HAaNpaBIsIieT YYEOHYIO TPYIIy Ha
COBMECTHYIO paboTy, 00CYKIeHNEe, TPUHATHE TPYIIIOBOTO PEIICHUSI.


https://urait.ru/bcode/517124

B ydeOHOM mporecce UIsi TOBBIIICHUS YPOBHS BOCHPUSITHS M TEPEpadOTKU ydeOHOM
uH(pOpMAIIUK CTYACHTOB-UHBAIUIOB U CTyIAeHTOB ¢ OB3 npUMEHSIOTCS MyJIbTUMEIUIHBIE H
CTCIMATM3UPOBAHHBIE TEXHUYECKHE CpEACTBAa MpHeMa-Tiepenayn ydeOHOH wuH(opManuun B
JOCTYMHBIX (QopMax i CTYAEHTOB C PA3IMYHBIMU HAPYIICHUSIMH, OOCCIIEYMBACTCS BBITYCK
QIbTEPHATUBHBIX  (OPMATOB  TEYATHBIX  MAaTEPUAIOB  (KPYMHBIA  MPUQPT), DIEKTPOHHBIX
00pa30BaTeNbHBIX PECYPCOB B opMax, aAanTHPOBAHHBIX K OTPAHHMYCHUSM 3/I0POBbS 00YyJaIOIINXCS,
HAJIMYHe HEOOXOIUMMOT0 MaTePHAIbHO-TEXHHUECKOTO OCHAIIICHUSI.

[Ton6op u pazpaboTka y4eOHBIX MAaTEPUATIOB MTPOM3BOIUTCS MPENOJABATEIEM C YUETOM TOTO,
YTOOBI CTYIEHTHl C HAPYHICHUSMHU CIIyXa TMONXy4aan HHOOpMAIMIO BU3yalbHO, C HAPYIICHUSMH
3peHHS — ayTUAbHO (HAIPUMeEp, C UCII0JIb30BaHHEM IIPOTPaMM-CHHTE3aTOPOB PEUN).

Ilpumeuanue: Ilpenooasamenu, yuebHvle Kypcbl KOMOPbIX MpedVIom om CMyOeHmos
BbINOJIHEHUSL ONPEeOeNeHHbIX CheyUuduuecKux Oelcmsull U npedCmasiaruux cobou npooaemy uiu
Oeticmeue, He8bINOIHUMOE O CMYOeHMO8, UCIbIMbIEAIOWUX MPYOHOCMU C Neped8UICEHUEM UlU
peuvto, obszamvt 6 PIIJ] yuecmv smu ocobennocmu u npeonaeams CMyOeHMAM-UHBATUOAM U
cmyoenmam ¢ OB3 anbmepnamusnvie Memoobvl 3aKpenieHus u3yiaemo20 mamepuaia.

Jlsisi OCYIECTBIICHUST TPOILEAYpP TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH W TPOMEKYTOUHOU
aTrecTanuu o0ydJaromuxcss wHBaINA0B U yull ¢ OB3 (oHI OIEHOYHBIX CPEACTB MO IUCIUIUIMHE,
TIO3BOJISIONINN OIEHHUThH JIOCTHXKCHHE MMM PE3YJIbTaTOB OOYYCHHS U YPOBCHb C(HOPMHUPOBAHHOCTHU
KOMIICTCHIIMA, TPEIyCMOTPEHHBIX Yy4YeOHBIM IUTAHOM H pabodeid MporpaMMOil TUCIUTUIHHEI,
QAN TUPYETCs 111 00YyUaIONIMXCS MHBAJIUIOB U JIMII C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMU 3JIOPOBBS C
Y4ETOM HMHIUBUAYATBHBIX MCHUXO(PHU3HOIOTUIECKHX OCOOCHHOCTEH (YyCTHO, MHCPMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIIBIOTEpE, B opMe TecTUpOBaHHs | T.1.). [Ipr HE0OXOAMMOCTH OOYYaIOIIMMCS
IPEIOCTABIISCTCS JOMOIHUTEIHFHOE BPEMS JIJIs IOATOTOBKH OTBETA MPU MPOXOXKICHUN aTTECTALINH.



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBHOM JUCHUILJIAHBI

KoHTpo1b M oOLEHKa pe3ylbTaToB OCBOCHHUS 00LIe00pa30BaTeIbHON JUCIMUIUIMHEI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJIeHHbIE Ha (POPMHUPOBAHUE OOLIHX
U po(ecCHOHANBHBIX KOMIIETEHLIUH 10 pa3jiesiaM U TeMaM CoJepkKaHUs y4eOHOro MaTepuaia.

Oo0masn Pa3znea/Tema T oeHOYHBIX MePONPUATHH
KOMIIeTCHIIUA

Paznen 1. Knerka — KonTponbnas pabora
CTPYKTYPHO- «MonexkynspHbIii ypOBEHb
GyHKUHOHAIbHAS eTUHUIIA OpraHu3alyu )XUBOI'0»
KMBOI'0

OK 02 buonorus xak Hayka. OOGrias 3anonHenue TabJIUIBI C OUCAHUEM
XapaKTEePUCTUKA KUZHH METOI0B MUKPOCKOTIMPOBAHUSI C UX

JIOCTOMHCTBAMH U HEJIOCTATKAMHU.
3anonHeHue Tadbauipl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTUI

3aroTHeHHEe CPABHUTEITLHOM TAOIUIIBI
CXOJICTBA M PA3JINYMIA )KHBOTO U HE

KHUBOTO

OK 01 CrpykrypHO-byHKIHOHAIbHAS |OIeHHBaeMas TUCKYCCHUs TI0 BOIIPOCAM
OK 02 OpraHM3alus KIETOK JIEKIMH

OK 04 Pa3paboTka MeHTanbHON KapThl MO

KJIacCU(UKALIUU KIETOK U UX CTPOCHUIO
Ha TPO- U YYKAPUOTHUECKHUX U 110
[[apCTBaM B MUHH TPYIIIIax
BrimosHeHue 1 3amuTa JIabopaTOpHBIX
pabor:

«CTtpoeHue KJIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) U KJIETOYHBIE
BKJTFOUCHUS (KpaxMall, KapOTHHOUIHI,
XJIOPOTUIACTHI, XPOMOILIACTHI )>»
[TpakTudeckoe 3austue. [IpeacraBnenue
YCTHBIX COOOIICHHH ¢ TTpe3eHTalueH,
MOITOTOBJICHHBIX IO MIEPEYHIO
HUCTOYHUKOB, PEKOMEHJOBAaHHBIX

IpernoiaBaTeaeM
OK 01 CrpykTypHO-GYHKIHOHATIbHBIE |DPOHTAIBHBIN OMpOC
OK 02 (bakTOpbI HACTIEICTBEHHOCTH Pa3pabotka rioccapus

Pemenue 3a1a4 Ha onpezeneHue
IIOCJIE0BATENBHOCTH HYKIJIEOTHIOB,
AMHMHOKHCJIOT B HOPME U B ClIy4ae
M3MEHEHHUS NI0CIIEA0BATENbHOCTH
Hyksieotunos JTHK

OK 02 OOMeH BelecTB 1 @poHTATBHBIN OITPOC

IpEBpALIEHHE YHEPTUH B KIIETKE | 3allOJHEHHE CPABHUTEIILHOM TaOIHIIbI
XapaKTepUCTUK THUIIOB 0OMEHa
BELIECTB

OK 02 JKv3HEHHBI UK KJIETKU. OO6cy>xaeHre o BoIpocam JIeKIHH




OK 04

Muto3. Meiio3

Pa3paboTka neHThI BpeMeH!
JKU3HEHHOTO IHKJIa

Pasznen 2. Ctpoenue u
(pyHKIIUM opraHu3zMa

Kontponbnas padota “CtpoeHue u
¢byHkunu opranuzma’

OK 02
OK 04

Crpoenue opranusma

OuenuBaemas IUCKycCUs

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPI'aHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0BEK) C KPaTKOM XapaKTEpPUCTUKON
ux QyHKIUN

OK 02

DopMBbl pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN ONIPOC

3anojHeHrne TaOIHIIBI ¢ KPATKOU
XapaKTepUCTHKON U TipuMepaMu hopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, J)KUBOTHBIX
U YeJIOBEKa

Pa3paboTka 1IeHThI BpEMEHH C
XapaKkTepUCTUKOW 3TAlOB OHTOI€HE3a
OTJEJIBbHOM I'PYIIION )KUBOTHBIX U
YeJI0BeKa M0 MUKPOrpyIam
Tect/onpoc

CocTaBjiCHHE >KU3HEHHBIX IIUKIIOB
pacTeHui 1Mo otaenaM (MOXOBHUIHBIC,
XBOILIEBUAHBIE, MATOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMECHHBIC)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEOBaHUS

Pazpabotka rinoccapus
OpOHTAIBHBIN ONIPOC

Tect o Bompocam JIeKIUn
Pemenue 3anay Ha onpenenenne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIAHOM U
aHAJIM3HUPYIOIIEM CKpEIINBaHNH,
COCTaBJIEHUE T€HOTUITHYECKUX CXEM
CKpEIHBAHUS

OK 01
OK 02

CueneHHoe HaclIe0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BEPOATHOCTU BOSHUKHOBCHHA
HACJICACTBCHHBIX IIPHU3HAKOB ITPU
CIICTIJICHHOM HaCJIe/IOBaHUH,
COCTaBJICHHEC I'€CHOTUIITMYECKUX CXEM
CKpeIIUBaHUsA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3amau Ha onpenenenue Tuna
MyTalluu IIpU epenaye
HACJICICTBEHHBIX TPU3HAKOB,
COCTaBJICHHE TEHOTHUITMUECCKUX CXEM
CKpEIIMBaHUS

Pa3znea 3. Teopus 3BoJ1IonUN

KontponbHas padota “TeopeTnueckue
aCHEKTHI BOJIIOIIMHN KU3HH Ha 3emiie”




OK 02

Hctopus 3BOIIOIIMOHHOTO

@poHTATBHBIN OITPOC

OK 04 yueHust. MUKPO3BOJIIOLHUS Pa3paboTKa riioccapusi TEPMUHOB
Pa3paboTka 1eHTHI BpeMEHU Pa3BUTUS
ABOJIFOLIMOHHOT'O YUYEHHUS

OK 02 MakposBotronusi. OuenuBaemasi TUCKYCCHS:

OK 04 BO3HMKHOBEHHE M Pa3BUTHE UCIIOJIb30BAHIE apTyMEHTOB,

JKU3HH Ha 3eMiie OMOJIOrMYeCKON TEPMUHOJIOTUN U

CUMBOJIMKH JUISl I0KA3aTENbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIT
Pa3paboTka neHTHI BpeMeHH
BO3HUKHOBCHUS U Pa3BUTHS KU3HU HA
3emuie

OK 02 [Ipoucxoxaenue yenoBeka — @poHTaIBHBIN OIIPOC

OK 04 AQHTPOIIOreHE3 Pa3paboTka neHThl BpeMEHU
MIPOUCXOXKICHUS YeJIOBEKa

Paznen 4. Dxosorus

OK 01 Dkonorudeckue HakTopsl U TecT mo skoornyeckum GakTopam 1

OK 02 Cpenbl KU3HU CpenaM JKU3HU OPraHU3MOB

OK 07

OK 01 [Momynsirusi, cooOmecTBa, CocraBiieHue cXeM KpyroBopota

OK 02 DKOCHUCTEMBI BEILIECTB, UCIIOJb3Yysl MAaTEPUAIIBI

OK 07 JEKIUU
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHUH 110 IIEPEHOCY
BEILECTBA U SHEPTUH B SKOCHCTEMAX C
COCTaBJIeHHE TPOPHUUECKUX IIeTnel u
nupamMu]; OMOMAacChl U DHEPTUHU

OK 01 buocdepa - rmobanpHas OneHuBaemasi JUCKYCCHUS

OK 02 DKOJIOTMYECKAs CUCTEMa Tect

OK 07

OK 01 BinsHMe aHTPONOTreHHBIX Tect

OK 02 (akropos Ha Grochepy [MpakTuueckas pabora “OTX0abl

OK 04 NpOU3BO/CTBA”

OK 07

OK 02 Biusanane conmanpHO- OuenuBaemasi JUCKyCCUs

OK 04 9KOJIOTHYECKUX (PAaKTOPOB HA BeinonHenue 1abopaTopHoii paboThl Ha

OK 07 3/10pPOBbE YeIoBeKa BBIOOD:
"YMcTBeHHas paboTOCIOCOOHOCTH",
"Brnusiane abuotudeckux GakTopoB Ha
YenoBeKa (HU3KHUE U BBICOKUE
TeMmeparypsl)"

Pa3nen 5. buosiorus B :ku3HM  |3alInTa Keiica: IpeICTaBICHUE

pe3ynbTaTOB pELICHUs KECOB
(BBICTYTIJIEHUE C MTPE3EHTAIINEH )

OK 01 buorexHosnoruu B ;KU3HU BrinonHenue keiica Ha aHanu3

OK 02 Ka)kJ10T0 MH(OPMALIUK O HAYYHBIX JOCTHUKEHHSIX

OK 04 B 00J1aCTH I'€HETHYECKHUX TEXHOJIOTHH,




KJIETOYHON WH)KCHEPHUH, MUILEBBIX
O6uoTexHoNorui (1Mo rpymnmnam),
HPEICTABICHUE PE3YIbTATOB PCLICHHS

KEWCOB
OK 01 [TpombinieHHas OMoTexXHOJIOTHS | BBITTONTHEHNE Kelica Ha aHAIN3
OK 02 nH(pOpMaLUU O Pa3BUTUU
OK 04 IPOMBIIIJIEHHON OHOTEXHOJIOTHH (110

rpymnmnam), IpeJcTaBlIeHue pe3yIbTaToB
pelIeHus KecoB

OK 01 ConmanbHO-3THYECKUE aclleKThl | BbimonHeHue keiica Ha aHaIn3
OK 02 OMOTEXHOIOT U uH(popManuu 06 ITHYECKUX aCTIEKTax
OK 04 pa3sBUTHA OUOTEXHOJIOTHH (110

rpynmam), IpeICTaBICHUE PE3yJIbTaTOB
peLIeHUs KECOB

OK 01 bruorexHosoruu u TexHu4deckue | BblToNIHEHWE Kelica Ha aHaIu3
OK 02 CHUCTEMBI nH(pOpMaIIUU O Pa3BUTHUS
OK 04 OMOTEXHOJIOTHIi C IPUMEHEHUEM

TEXHUUYECKUX CHCTEM (10 TpyIIam),
IPEeJCTaBICHNUE PE3yJIbTATOB PELICHUs
KEHCOB

OO0mme KpUTEPUHU OLIEHKH Pe3yJIbTATOB OCBOCHUS Y4eOHOM IMCUMILIHHBI

Hopwmbl otieHKH 3HaHUI TpEAIonaraloT yuéT HHANBUIYATIbHBIX OCOOCHHOCTEH CTY/ICHTOB,
mubdepeHIIMPOBaHHBIA  MOAX0A K OOyueHHUI0, TpPOBEpPKE 3HAHWM, YMEHUH, YpOBHS
dbopMHUpOBaHUS KOMIIETEHIIMM. B yCTHBIX M MHUCHhbMEHHBIX OTBETAX CTYJACHTOB Ha MPAKTHYECKUX
(ceMUHApCKUX) 3aHATHUSAX, B COOOIICHUSIX M JOKJIagaX, 3cce W APYrux (popmax ayaUTOPHOU U
CaMOCTOSITENIbHON PaboThI, a TAaK)Ke B TEKYIIUX KOHTPOJIBHBIX pab0OTaxX YUHTHIBAIOTCS: TIIyOMHA
3HaHWM, BIIaJIeHNEe HEOOXOAMMBIMU YMEHUSIMU (B 00bEMe MPOTrpamMMBbl), TOTHYHOCTD U3TIOKEHUS
MaTepuiia, BKIro4Yasi 0000IIEeHHS, BRIBOIBI, COOIOICHUE HOPM JIUTEPATYPHOU pEUH.

OLEHKY «OTJMYHO» 3aCITyKUBAE€T CTYACHT, TBEPJO 3HAIOLIMN MPOrpaMMHBIM Marepua,
CUCTEMHO M TpaMOTHO MW3Jaralouifii ero, JEeMOHCTPHUPYIOIIUNA HEOOXOIUMBIH ypOBEHb
KOMIIETSHIINM, Y€TKHE, CKAaThble OTBETHI Ha JOIMOJHUTEIbHBIE BOMPOCHL, CBOOOTHO BIIAICIOLINIT
MOHATHUIHBIM aIllapaToOM.

OLIEHKY «XOPOLIO» 3aCIIy’KUBAET CTYJEHT, MPOSBUBLIMI MOJHOE 3HAHHE MPOTPAMMHOIO
MaTtepuaia, IeMOHCTPUPYIOMINI chopMUpPOBAaHHBIE HA JOCTATOYHOM YPOBHE YMEHHS W HABBIKH,
YKa3aHHbIE B MpOrpaMMe KOMIIETEHLIMH, AOMYCKAIOIIMN HENMPUHIMIHAIbHBIE HETOYHOCTH MpHU
W3JI0’KEHUHU OTBETA HAa BOIIPOCHI.

O11eHKY «YyA0BJIETBOPUTEIbHO» 3aCITYKUBAET CTYJEHT, OOHAPYKUBIIMA 3HAHUS TOJIHKO
OCHOBHOTO Marepuasa, HO HE€ YCBOUBIIHMH JETaIH, JOMYCKAIOIINN OMMOKH MPUHIMITHAIBHOTO
XapakTepa, JIEMOHCTPUPYIOUIMH He 10 KOHIA CHOPMUPOBAHHBIE KOMIIETCHIIUH, YMEHUS
CHCTEMaTHU3UPOBATh MaTepUall U JIeJIaTh BHIBOIBI.

OLIEHKYy «HeyAOBJIETBOPUTEJIbHO» 3aCIy>KUBAET CTYACHT, HE YCBOMBIIMN OCHOBHOIO
COJIepXKaHUs Marepuanga, HE YMEIOIIMH CHUCTEMaTHU3WPOBAaTh HMH(POpPMANUIO, JIETaTh
HEOOXOMUMBIE  BBIBOABI, YETKO ¥ TPAaMOTHO OTBeYaTh Ha  3aJlaHHBIE  BOTMPOCHI,
JIEMOHCTPHUPYIONTUH HU3KUN YPOBEHDb OBIAJACHUS HEOOXOAMMBIMA KOMIIECTCHITUSIMHU.

OueHuBaHue cTyeHTa HA TU(PepeHINPOBAHHOM 3a4eTe M0 Y4eOHO JUCHUIIJIMHE
O1neHKa «OTJMYHO» BBICTABISETCS CTYACHTY, €CIM OH TJyOOKO M MPOYHO YCBOWII
MPOrpaMMHBIM MaTepuas, UCUYEepIbIBAIOIIE, OCIEA0BaTENbHO, YETKO U JTOTMUECKU CTPOMHO €ro




U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPUIO C MPAKTUKOM, CBOOOJHO CHpABISIETCS C 3a/a4aMH,
BOIIPOCAMH W JPYIMMH BUAAMHU TPUMEHEHHS 3HAHWH, HE 3aTPYAHAETCS C OTBETOM IIPH
BUJOM3MEHCHUN 3aJaHMi, MPaBUIBHO OOOCHOBBIBACT MPHUHATOE pEIICHHE, BIAACET
Pa3HOCTOPOHHMMH HAaBBIKAMH U MPHEMaMHU BBIITOJTHEHUS IPAKTHUECKHX 3a/1a4.

O1eHKa «X0pOII0)» BBICTABISETCS CTYJIEHTY, €CIIM OH TBEPO 3HAET MaTepHall, TPAMOTHO
U 110 CYIIECTBY M3JIaraeT €ro, He JIOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOIIPOC,
NPaBUIBHO NMPUMEHSET TEOPETHUYECKUE IOJIOKEHHS MPH PEIICHHH MPAKTUYECKUX BOIPOCOB U
3a/1a4, BiIaJeeT He0OXOMMbIMU HABBIKAMU M IPUEMaMH UX BBIITOJTHECHUS.

O1eHKa «y/A0BJIETBOPUTEIbHO)» BbICTABISIETCS CTY/ICHTY, €CIIM OH HUMEET 3HAHHS TOJIBKO
OCHOBHOTO Marepuajla, HO HE YCBOWJI €ro JAeTaliei, JAOMyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBWIbHBIE (OPMYIUPOBKH, HAPYIICHUS JIOIMYECKOH IOCIEIOBATEIBbHOCTH B HU3JI0KECHUU
IPOTrPaMMHOTO MaTepuala, UCIBITHIBACT 3aTPYAHEHHS P BBIITIOJIHCHUH ITPAKTUYECKUX padoT.

OneHka «HeyAOBJIETBOPUTEJILHO» BBICTABISCTCA CTYACHTY, KOTOPBIH HE 3HAeT
3HAQUUTEIbHOM YacTH MPOTPaMMHOTO MaTepHana, JONMYyCKAaeT CYyLIIECTBEHHbIE OLIMOKH,
HEYBEPEHHO, C OOJIBIIMMHU 3aTPyJHEHHUSMHU BBINIOJTHSCT MpakTHueckue padorel. Kak mpaswmio,
OLICHKA «HEY/IOBIICTBOPUTEIHLHO» CTABUTCS CTYACHTAM, KOTOpbIE HE MOTYT HPOJODKUTH
oOyudeHune 0e3 T0NOJHUTENbHBIX 3aHATUN 110 COOTBETCTBYIOIIEH AUCLIUILIIMHE.

IIpumepHbIe TeMbl pedepaToB (I0KJIA10B), HHANBHAYAJIbHBIX IPOEKTOB
1o y4eOHoi qucuunjinne «buonsorus»:

Kiierounas teopusi cTpoeHust Opranu3MoB. VicTopust 1 COBpEMEHHOE COCTOSIHUE.

HacnenctBennas uHdopmaliys u nepeaaya ee u3 noKoJICHUS B TOKOJICHUE.

HpamaTudeckue CTpaHHUIbl B HCTOPUU PA3BUTUS T€HETUKH.

VYcnexu coBpeMEHHOM T'€eHEeTUKU B MEAMIIMHE U 3JpaBOOXPAHEHUH.

Uctopus pa3Butus 3BOMIOLMOHHBIX uien 1o Y. lapBuHna.

«Cucrema npuponbi» K. JInHHes 1 ee 3HaUeHUE AJI pa3BUTUS OMOJIOTHH.

CoBpeMeHHbIEe MPECTABICHUS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOJIIOLINH.

CoBpeMeHHbIE TPEJCTABICHUS O 3apOXJACHUM XU3HU. PaccMOTpeHue M OLeHKa pa3-

JIUYHBIX TUIOTE3 MPOUCXOKICHUS

CoBpeMeHHBbIH 3Tal pa3BUTHUS dyenoBeuecTBa. UenoBeueckue pacsl. OnacHOCTh pacu3Ma.

e Bo3zzelicTBue udenoBeka Ha NPUPOJY Ha Pa3IMUYHBIX 3Talax pa3BUTUS UYEJIOBEUECKOTO
oOmiecTBa.

e BrusiHUE OKpYKAIOIIEH Cpe/bl U €€ 3arpsi3HEHUsI Ha Pa3BUTHE OPraHU3MOB.

e BiusHue KypeHus, ynorpeOleHUs alKorojs U HApKOTUKOB POAMTENSIMH Ha 3MOpHO-
HaJIbHOE Pa3BUTHE pEOCHKA.

e Buramunbl, ¢epMeHTH, TOPMOHBI U UX POJIb B opraHu3Mme. Hapymienus mpu ux He-
JIOCTaTKe U U30BITKE.

e [IpuunHBI ¥ TPAHUIIBI YCTOWYUBOCTH OMOC(ephl K BO3ICHCTBUIO IESTEIBHOCTH JIOCH.

e buoieHo3bl (9KOCHCTEMBI) Pa3HOrO YPOBHS U HUX CONOJYMHEHHOCTh B TJI00aIbHOM
aKocucTeMe — Ouocdepe.

e BunoBoe u sxosoruueckoe pasHooOpasre OMOIeH03a KaK OCHOBA €r0 YCTOHYMBOCTH.

o [loBbiIeHNE MPOTYKTUBHOCTU (HOTOCHHTE3a B HMCKYCCTBEHHBIX JKOJOTMUYECKUX CH-
CTEMax.

e Pa3znuuHble 5KOJOrMYECKHE MHpPAMUABbl U COOTHOIIEHMS OPraHM3MOB Ha KaXJOW HX
CTYIIEHHU.

e [lyTu moBeIIEHUS] OUOTOTHUYECKOM MPOTYKTUBHOCTH B UCKYCCTBEHHBIX IKOCUCTEMAX.

e Ponp npaBUTETBCTBEHHBIX W OOIIECTBEHHBIX SKOJOTHYECKHX OpraHU3alnii B COBpe-
MEHHBIX Pa3BUTBIX CTpaHax.

e PanuoHanbHOE KCIOJIL30BAHUE M OXpaHa HEBO30OHOBISIEMBIX MPUPOTHBIX PECYpPCOB (Ha
KOHKPETHBIX IPUMEpPAX).



OmnacHocTh T1I00ANBbHBIX HapymieHH B Ouocdepe. O30HOBBIE «IBIPHI», KUCIOTHBIC
T0KH, CMOTH M UX TIPEIOTBPAIICHHE.

DKOJIOTUYECKHE KPU3HUCBI M 3KoJorndeckue karactpodsl. IlpemorBpamienue ux Bo3-
HUKHOBEHHUSI.

IlepeuyeHb BONPOCOB il MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIUN
1o y4yeOHoi qucuuninne «buosorus:

. Uro uzyvaer obmias 6uonorus?

. OTnnuus )KMBOW IPUPOJIBI OT HEKUBOI.

. YpOBHU OpraHu3aliu )KUBOI MPUPOIbI

. Onbitel ®@. Penu u JI. [1acrepa.

. Uto Takoe KoaiepBalus, Koalepnar?

. XUMHYECKHUE JIEMEHTHI KJICTKH.

. benku u ux cBoucTaa.

. Kupsl u ux cBoicTBa.

9. YrieBoasl ¥ UX CBOMCTBA.

10. buonornyeckue noiaumepsl — HykjenHosble kuciaoTsl (IHK; PHK; AT®).

11. I'enernueckuii koa. Tpanciusmuus, Tpanckpurnus. Penenne 3aaay.

12. CTtpoeHue npokapuoToB U 3YKapHuOTOB.

13. Muto3 u ero OMOJIIOTUYECKOE 3HAUCHUE.

14. Meiio3 u ero 6MOIOrMYECKOE 3HAUECHHUE.

15. Hexnerounsle popmsl xku3Hu. Bupycel u 6akrepuodaru. CriocoOsl nepeiadu BUPYCOB
OT KJICTKH K KJIETKE.

16. Pa3MHOXX€eHHE OPraHU3MOB: MOJIOBOE U Oecrooe.

17. WuauBuayallbHOE pa3BUTHE OPraHu3MOB (OHTOT€HE3): SMOPHUOHAIBHOE W
MOCTAMOPHUOHAIBHOE PAa3BUTHE OPTraHU3MOB.

18. I'enetuka. 3akoHbl MeHemsl.

19. I'enetuka nona. ClEIIIEHHOE € MTOJIOM HAcJIeI0BaHUE.

20. I'eneTnka yenoBeka.

21. HacnencrtBeHHas (TeHOTUIMYEcKas) MW HEHACHeNCTBEHHass ((dheHoTHmHUuecKas)
W3MEHYUBOCT.

22. Cenexuusi OpraHu3MOB.

23. buorexHonorusi.

24. OpomonoHHble Teopun JInnues, Jlamapka, JlapBuna.

25. JIBWKYIIHUE CUITBI DBOJIOIIHH.

26. Bun. Kpurepuu Buna.

27. OCHOBHbIE HalpaBJi€HUs HBOTIOIUU. Makpo3BooLHs. MUKPOIBOIIOLIHS.

28. I'nunote3bl NPOUCXOKIACHUS YeJIOBeKa. DBOMIOLMS YenoBeka. Pacel. Kputuka pacusma.
29. Yuenue B.U. Bepnanckoro o 6uocdepe.

30. B3auMooOTHOIIEHUS OpraHM3Ma U cpeibl oOuTaHus. B3auMOOTHOLIEHUS MEXITY
OpraHu3Mamu.

31. I'noGanbHbIe 3KOJIOTHYECKHUE MTPOOIEMBI U ITYTH UX PELICHHUS.

0N DN KW~



