WS JUAPFC TR AR POHUMBOE PODEL O A s ummm
YUPEALTEHIE
=TETHIUCKHN TOCY TAPCTEBEHIRA KOUUTEGE TPARTARCKON IAIHTH.




Pafoaas nporpasva vicOuol  awcwiams OYJL10  Buosorss  paipabotasa wa  ochone
peboBannil

— DEACPAIMIOND  (OCYAAPCTHCHIOND  OOPAIORATEAMHOND CTRIGIAPTR  cpeanero  ofmero
obpasonas (aance - SIOC COO) (yrmepacaen npimkatod MisimcrepeTaa obpatonaiss 1
waywn P® o 170520012 W S13),

— PeACPIBHONO  TOCYAAPCTBCHHOID  OLPAIORATEALNOND CTRHIAPTA N0 CHCHHATRADCTH.
090213 Minerpauus  peuienuil  ©  NPHMECHCHUEM  TEXHONOM  HCKYCCTRERMOTO
WHTEAACKTA,  VIBEpMCICHHLM  Npikatos  Munscreperna  npocpemenws  Poconiickok
Deaepanm or 24 gesabps 2024 ¢ Ne 1024 {aance - GIOC, HIOC CI0)

— WEACpRIOH COPRIOBRTCALIGN NPoT AWM SPCIICTO OOTCTO COPRIIRIITR () Toe P
QTR Muunpmn:mumu?m n‘riﬁll!ﬂﬂr NelU44)

— llpisepuoii  paGoyelt  nporpamsst  obincobpasosarentiof yuehuoil  ANCIHITHEE
wbwosoruss a8 npodeccHonuIbkX obpasosaTennx opramsaodl (Onobpena wa
aceassmn neArorieckoro cosera @IBOY JITIO HPTIO — [potoxkoa Nel6/2025 on
18043035 )

Paspalorams:
Xvenytaunosa ' M, npnmm Guonormm TAINOY  aTenomesnii TOCYABPCTREHIIR




l. MACHOPT IPOT'PAMMbBI YYEBHOM JTUCIIUITIINHBI
OY/1.10 BHOJOI'UiA

1.1. O61acTh NPpUMEHEHHUS MPOTPaAMMBI.

O6meo0pa3zoBaTenbHas TUCHUIUIMHA «bUonIorus» 3ydaercs Ha 6a30BOM
ypOBHE B 00111€00pa30BaTEIIbHOM ITUKIIC YICOHOr0 TUTaHa OCHOBHOM
npodeccroHaabHO 00pa30BaTENbHOM MPOrPaMMBI U SIBJISIETCS 00513aTEIBHOM
4acThIO 00111€00pa30BaTEILHOIO LIMKJIA 00PAa30BaTEIbHON MPOrpaMMBbl B
cootBercTBUU ¢ PI'OC 1o cnenumanbHocT 09.02.13. MHTErpanus peumeHui ¢
PUMEHEHUEM TEXHOJIOTHH UCKYCCTBEHHOT'O HHTEJUICKTA COCTABJICHA Ha OCHOBE
IPUMEPHON IPOrPaMMbl YI€OHOH AUCTIMIUIMHBI «bUOTOTHSY ISl CIeMaTbHOCTEH
CpellHero npogeCcCuOHAIbHOI0 00pa3oBaHUsl.

1.2.MecTo TUCHUIIMHBI B CTPYKTYP€e OCHOBHOM NMPo(deccHoHaAIbHOIM
o0pa3oBaTe/IbHOM MPOTPAMMBI:

IIporpamma 1o 6uosiorus pa3padoTaHa Ha OCHOBE TPEOOBaHMI K pe3yIbTaTaM
OCBOCHHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPETHETO 0OIIEro 00pa3oBaHus,
npeactaBiieHHbIX B PI'OC COO, ¢ yuyeTom KOHIIENIMHU MPerogaBaHus yueOHOro
npeamera "buonorus" B oOpa3zoBarenbHbix opranuzanusix Poccutickoit denepannu,
peaTu3yIONNX OCHOBHBIE 00pa30BaTeIbHbIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUMA
benepanbHOI pabouel MporpaMMbl BOCITUTAHUS.

Oo6mieoOpa3oBaTenbHas AucHMIUIMHA «buonorus» wuszydaercs Ha 0a30BOM
ypoBHE B  00mieoOpa3oBaTeIbHOM  I[HMKJIE  y4eOHOro  IUlaHA  OCHOBHOM
npodeccroHanbHOl  oOpa3oBaTenpbHON Tporpammbl  crnenuanbHocTr  09.02.13.
WNHurerpanus pemeHuii ¢ NpuMEHEHUEM TEXHOJIOI Ml HCKYCCTBEHHOTO MHTEIJIEKTA
TpynoeMKkocTh AUCIUILINHBI «bronorusy Ha 6a30BOM YPOBHE COCTaBIIIeT 72 4yaca

1.3.1le1u ¥ muIaHMPYeMble Pe3yJbTAThl 0CBOEHHS JUCHHUILUIUHBI:
1.3.1 Lenu u 3a1a4u TUCIIUTUIMHBI — TPEOOBAHUS K pe3yIbTaTaM OCBOCHHUS
JTACUUTUIUHBL

Heab: ¢opMupoBanue y CTYIEHTOB TMPEACTABICHUS O CTPYKTYpPHO-
(GYHKIIMOHAIBHOM OpraHu3allid >KUBBIX CHUCTEM PAa3HOTO paHra Kak OCHOBBI
OPUHATUS  PEIICHUH B  OTHOIIGHHMH OOBEKTOB JKMBOM TMPUPOJABI H B
IIPOU3BOJICTBEHHBIX CUTYaIIMSIX.

JlocTmkeHue 1enu H3y4YeHUs: JUCHUIUTUHBL «buojorus» Ha 0a30BOM YpOBHE
oOecreynBaeTcs pelieHueM CIIeIYIONINX 3a1au:

o OCBOCHHME OOYYalOUIMMHUCA CHUCTEMbl 3HAHUNW O OHMOJOTMYECKHX TEOpUsX,
YUYEHUSIX,

3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, IMpaBWax, CIYXalluX OCHOBOW s
(bopMHUpOBaHUs MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHpaA, O METOAAaX


exp:536025

HAy4YHOT'O ITO3HAHUS, CTPOCHWUH, MHOT00Opa3sMu MW OCOOCHHOCTSX YKHUBBIX CHCTEM
pazHoro

YPOBHSI OpraHU3alllK, BBIJAIOIMIMXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBAHUSIX B
OMOJIOTHH;

° dbopmupoBaHrue y OOYYarOlIUXCsl TO3HABATENIbHBIX, WHTEIJIEKTYaJbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOIIECCE aHalu3a JaHHBIX O MYTAX pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISIOB, MJCH M TOJIXOJOB K H3YUYCHHUIO KUBBIX CHCTEM
pPa3HOr0 YpOBHSI OpraHU3alluu;

° CTAHOBJIEHHE Yy oOydarommxcss oOmeld KyJabTyphbl, (GYHKIHOHAIBHOMN
I'PAaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHSATH M OLICHUBAThH SIBJICHUS OKPYKAIOIIETO
MUpa KUBOU MPUPOJbl HA OCHOBAHUU 3HAHUN U OIbITA, MOJYYEHHBIX TIPU U3YyUCHUU
OMOJIOTHH;

° dbopmupoBaHre y OOyYalImMXCs YMEHMM WUTIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PAa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHI;

° BOCIUTAaHUE YOSKIEHHOCTH B BOZMOXKHOCTHU MMO3HAHUS YEJIOBEKOM JKUBOM
IIPUPOJIBI, HEOOXOIUMOCTH OCPEKHOI0 OTHOIICHHUS K HEH, COOJIOICHHS STHUYCCKUX
HOPM

IIPU IPOBEACHUN OMOJIOTUYECKUX UCCIICI0BAaHUM;

o OCO3HAHUE IIEHHOCTH OHMOJOTMYECKHX 3HAHUM JUIsi TOBBILICHUS YPOBHSA
HKOJIOTMYECKON KYyIbTYpBI, A1 ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHMS;
° IPUMEHEHUE NPUOOPETEHHBIX 3HAHMM M yMEHUN B IOBCEIHEBHOW KU3HU

JUIS. OLEHKH TOCJIEACTBHM CBOEUW AEATEIIBHOCTH IO OTHOLICHUIO K OKPYXKArolIeh
cperne,

COOCTBEHHOMY 3J0pOBBIO, OOOCHOBaHME M COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHM.

1.3.2 Ilnanupyemblie  pe3yabTaThbl  OCBOEHUSI  001e00pa3oBaTeJbHOM
aucUIIMHLI B cooTBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynprare m3ydeHus aucuuiuinHbl «buonorus» OymyT chopmupoBaHbI
cienyromue o0mmue KOMIeTeHII UM
OK 01. BeiOupath crnocoObl pemeHus 3agad MpodecCUOoHaIbHON JeATEeTbHOCTH
NPUMEHHUTEBHO K Pa3INIHBIM KOHTEKCTaM
OK 02. Hcnonb3oBaTh COBpEMEHHBIE CPEJICTBA MOUCKA, aHAJIM3a U MUHTEPIPETALIMU
uHpopMan, U UHPOPMAIMOHHBIE TEXHOJIOTUM JUIS BBIMOJHEHUS  3a]ay
npodeccuoHaIbHOM NeATeNbHOCTH;
OK 04. D¢ddexTuBHO B3aUMOJEHCTBOBATh U PabOTaTh B KOJUIEKTUBE U KOMAH/IE;
OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIECH CPEJbI, PecypcocOepeKeHHIO,
OpUMEHATh 3HaHUs 00 HM3MEHEHMHM KJIUMaTa, NPUHIMUINBL  OepexITMBOrO
IPOM3BOICTBA, dPPEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYAIIHSIX;



Koa u IInanupyemsble pe3yJibTaTbl OCBOCHHS AU CHHUILINHBI
HAHMEHOBaHHe
¢opmupyembIx Obuwe (anocruvie u JucuuiimHapHbie (IpeaAMeTHbIe)
KOMIIeTeHIHii MeTanpeJaMeTHbIe)
OK 01. Bsibupare | JInuHOCTHBIE pesynbraThl | [IP6 1. CdopmupoBaHHOCTH 3HAHHUK O
CHOCOOBl  pemIeHus | JOJDKHBI — OTpakaTh B YacTHU: | MecTe U ponun Ouosorun
3ama4y TPYAOBOT'O BOCIIUTAHUS: B cucrteme HAy4YHOI'O 3HAHUS,
npodecCUOHANBHON | - TOTOBHOCTh K TPYAY, OCO3HaHME | (DYHKLIMOHAIHHON IPaMOTHOCTH
NeSITEIIbHOCTH LEHHOCTHU MacTepCTBa, | UEJIOBEKa JJI PEIICHUs IKU3HEHHBIX
IIPUMEHUTEIBHO Tpynoooue; npobiem.
K pa3IuyHBIM | -  TOTOBHOCTh K  aktuBHOW | [IP6 2. CdopmupoBaHHOCTH yMEHUS
KOHTEKCTaM JEATENBHOCTH TEXHOJOTMYECKOW | PACKPHIBAaTh coJiep>KaHue
U COLMAIBHOM HAMNPABICHHOCTH, | OCHOBOIIOIATAFOIIUX OMOJOTHYECKHUX
CHOCOOHOCTh MHULMUPOBATh, | TEPMUHOB U IOHSTUM: XHU3Hb, KIETKa,
IUIAHUPOBATh M CAMOCTOSITENILHO | TKaHb, opras, OpraHusM, BUJI,
BBINOJIHATH TAKYIO I€ATEIBHOCT; | TOMYJISIIMSA, JKOCUCTEMa, OMOIICHO3,

- UHTEpPEC K Pa3IMYHbIM cdepam

npodeccruoHaIbHOM
JeSATEIbHOCTH.

MeranpeaMeTHbie  Pe3yabTaThl
JOJIKHBI OTPaKaTh:

OBnanenue YHHUBEPCAJIbHBIMU
yueOHBIMU M03HABATEIbHBIMU
JICVCTBUSIMU:

a) 0a3oBbIe JIOTUYECKHE
JEUCTBUA:

- CaMOCTOSITEIbHO
dbopmynupoBaTh u
aKTyaJIu3UpOBAaTh npobiiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATH CYIIECTBEHHBIH
HpI/I3HaK HUJINn OCHOBAHHUA  IJIA
CpaBHECHMsI, KJIacCHU(PHUKAIMU U
0000I1ICHUS,

- OTIPENICIIATH 1ENIH IeITeIbHOCTH,
3a/1aBaTh MapaMeTPbI

U KPUTEPUH MX JOCTHIKCHHS,

- BBIABJIATH 3aKOHOM€pHOCTI/I 158
MIPOTUBOPEUHS

B paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTD KOPPCKTHUBBI B
JACATCIbHOCTD, OLICHHUBATH
COOTBCTCTBHC pEe3yiIbTaTOB
OCIIAM, OLICHUBATh pUCKH

MOCIIEACTBUI JESITECIbHOCTH,

0) 0a30BbIE HCCIEIOBATEIIBCKUE
JCUCTBUS:

- BIAJETh HaBbIKAMHU y4eOHO-
HCCIIeN0BaTEIbCKOM

U TPOCKTHOW  NESITEIHHOCTH,

ounocdepa; metabonm3M (0OMEH BEIIECTB
U TpEBpallCHUE DHEPruu), TOMEOCTa3
(camoperymsius), OuocuHTe3  Oenka,
CTPYKTypHasi ~ OpraHM3alisi  JKUBBIX
CUCTEM, AMCKPETHOCTb, CaMOpPETyJsLus,
CaMOBOCIIPOU3BEACHHUE  (PENPOTYKIIMS),
HACJIEICTBEHHOCTb, U3MEHYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U pa3BUTHE,
YpOBHEBAsi OpraHU3aIusl.

I[MP6 3. CdopmupoBaHHOCTH YMEHUS
pacKpbIBaTh coJiep>KaHue
OCHOBOIIOJIATr AIOIINX OMOJIOTUIECKHIX
TEOpUM M TUIOTE3: KJIETOYHOH,
XPOMOCOMHOM, MYTallMOHHOMH,
HBOJIIOIIMOHHOMN, TMPOUCXOKIACHUS KUZHU
1 YEJIOBEKa.

I[1IP6 4. CdopmMupoBaHHOCTH YMEHUS
pacKpbIBaTh OCHOBOIIOJIaraoume
Ouonoruueckue 3aKOHBI u
3akoHomepHoctu  (I.  Mengens, T.
Moprana, H.W1. Basunona, O. I'ekkens,
®. Mrmnepa, K. bapa), rpanunsl ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM.

I1P6 5. [Ipuobperenue OIbITa
MPUMEHEHUS OCHOBHBIX METOJI0B
HAy4YHOTO TIO3HAHMSI, HCIOJIb3YEMBIX B
OHMOIOTUH: HAOIIOACHUS

Y OTICaHUS KUBBIX CUCTEM, ITPOIIECCOB U
SBIICHUHN; OpraHW3alud M TMPOBEACHHUS

OHOJOTHYSCKOr0 OKCIICPUMCHTA,
BBIIBHKXCHUA THUIIOTE3, BBIABJIICHUSA
3aBUCUMOCTH  MEXKAY  HUCCICAYEMBIMU

BEJIMUYMHAMU, OOBSICHECHHS TOJY4YEeHHBIX
PE3yJIbTaTOB




HaBbIKaMU pa3pCHICHUA HpO6HCM;

- BBISIBIISIT MIPUYUHHO-
CJIEICTBEHHBIE CBSI3U
U aKTyaJIu3upoBaTh  3ajauy,
BBIJIBUTATh TUIIOTE3Y
ee pelieHus, HAXOIUTh
apryMeHTHl IS J0Ka3aTelbCTBa

CBOMX YTBEP)KICHWH, 3a7aBaThb
napaMeTpbl U KPUTEPUU PEIICHUS;
- aHATM3UPOBATh TOJYYCHHBIC B
xo7e pereHus 3a7aun
pe3yIbTaTHI, KPUTHUYECKU
OLICHUBaThb HUX JOCTOBEPHOCTb,
NPOTHO3UPOBATh HM3MCHECHUE B
HOBBIX YCJIOBUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUS
npoOjaemMbl ¢ Y4eTOM aHaln3a
UMCIOIINXCS ~ MaTepHajbHBIX U
HeMaTepHaJIbHBIX PECYpPCOB;

-- yMETh TEPEHOCHUTh 3HAHUS B
MIO03HABATEIBHYIO

u MPAKTUYECCKYIO
KHU3HENIEATEIIbHOCTH;
- YMETh UHTETPUPOBAThH 3HAHUS U3
pa3HBIX IPEIMETHBIX 00JIacTe;

- BBIIBUTaTh  HOBBIC  WJICH,
npeziarath OpUTHMHAJIbHBIC
TIOJTXO/IbI U PEUICHHUS

oOacTtu

U (QOpPMYJIMPOBaHUS  BBIBOJOB  C
WCIIOJIb30BAHUEM  HAyYHBIX  ITOHSTHIA,
TEOpUH U 3aKOHOB.

I[IP6 6. CdopmMupoBaHHOCTH YMEHUS
BBIJICNIATh  CYIICCTBEHHBIC  MPHU3HAKU
BHUPYCOB, KJICTOK MPOKAPHOT U YKAPHOT;
OJIHOKJICTOYHBIX M  MHOTOKJIETOYHBIX
OpTraHW3MOB, BHJIOB, OHOTEOIICHO30B U

HKOCHUCTEM; OCOOCHHOCTH  IPOLECCOB
oOMeHa BELIECTB M  IMpeBpalleHUs
PHEPrUM B  KIETKe, (HOTOCHHTE3a,
IUTACTHYECKOTO W DHEPreTUYEeCKOTo
oOMeHa, XeMOCHHTE3a, MHTO3a, Meio3a,
OTIJIOJIOTBOPEHMUS, pa3BUTHS u
Pa3sMHOXKCHU, HHIAWBUAYAJIIbHOTO
pa3BuTHs  opraHm3Ma  (OHTOTEHE3a),
60pbOBI 3a CYIIECTBOBAHHUE,
€CTECTBEHHOTO otbopa,

BU1000pa30BaHusi, HPUCTIOCOOIEHHOCTH
OpraHu3MoOB K cpeie OOUTaHUs, BIUSAHUA
KOMIIOHEHTOB 9KOCHUCTEM,
AHTPOIIOTEHHBIX M3MEHEHUN
B 9KOCHCTE€MaX CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB M IpEBpallleHUE
sHepruu B buocdepe.

I[IP6 7. CdopMuUpOBaHHOCTH YMEHHUS
NPUMEHSTh TIOJYYCHHBIC 3HAHUS IS
00BsICHEHUS! OMOJOTMYECKHUX MPOIECCOB
U SIBIICHUH, JUIS TIPUHSATHS MPAKTUICCKUX
penieHuil B TOBCEHEBHOM KU3HU

Cc uemplo obecredeHuss 0€30MACHOCTH
CBOETO 310pOBbA u 3I0pOBbS
OKPYXAIOMMX  JIIOJEH,  COONIOJCHUS
3I0pOBOTO  0o0pa3a  JKM3HHM, HOPM
rPaMOTHOTO TOBEJCHHS B OKPYKarOUIEH
MPUPOTHON cperne; MOHUMAaHNe
HE00XO0IMMOCTH HCIIOJIb30BaAHUS
JOCTIKEHUI COBPEMEHHON OWOJIOTUU U
OMOTEXHOJIOTHIA  JUII  PAIlMOHAIBHOTO
MIPUPOIOTIOTH30BAHUS.

I[1IP6 8. CdopmupoBaHHOCTH YMEHUS
pemarthb OnonoruvecKue 3a/1a4d,
COCTaBIIATh ~ TCHOTUIIMYECKHE  CXEMBI
CKpEIIMBAaHUS

JUISL  pa3HBIX THIIOB  HACIEIOBAHHS
MPU3HAKOB y OPraHU3MOB, COCTaBIATH
CXEeMBI MepeHoca BEMISCTB U JYHEPTUU B
sKOCUCTeMax (L[EMU MUTAHUs, MUIICBBIC
CETH).

I[TIP6 9. CdopMHUPOBAHHOCTh YMEHUH




KPUTHYECKH OIICHUBATh WH(OPMAIIHIO
OMOJIOrMYECKOro COJIep>KaHuUs,
BKJIIOYAIOIYI0 TICEBJIOHAYYHbIE 3HAHUS
W3 pa3NUYHBIX MCTOYHUKOB (CpelcTBa

MaccOBOM uHpopManuy, Hay4HO-
MOIYJIAPHBIE MaTepHabl);
MHTEPIPETUPOBATh ATHUYECKHE ACIIEKTHI
COBPEMCHHBIX I/ICCHC}IOBaHI/Iﬁ B
Ouosioruu, MeIuIuHe, OUOTEXHOJOTHUH;
paccmMaTpuBaTh ri00aabHbIC
IKOJIOTHUECKHE poOIeMbI
COBPEMEHHOCTH, dopmupoBath IO
OTHOLIEHUIO K HHUM  COOCTBEHHYIO
MO3ULHIO.

[1P6 10. CdopMHpPOBAaHHOCTH YMEHUI
co37aBaTb COOCTBEHHBIE NMUCbMEHHbBIE U
yCTHBIE ~ COOOLIEHHMs  HAa  OCHOBE
OMOJIOTHYECKOM nHpopmarun u3
HECKOJIbKUX  HCTOYHHUKOB, T'PaMOTHO
WCIMOJIb30BaTh  MOHATUWHBIA  amnmapar
Oononoruu

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIE
CpelIcTBa  IIOMCKa,
aHajamn3a

U HUHTepHpeTanuu
uHpOpMaUU

U MH(POPMAIMOHHBIE
TEXHOJIOTUH TUTSt
BBITIOJTHEHHST  3a/1a4
npoQeccuoHaTbHOM
JEeSITENIbHOCTH

JInuHOCTHBIE pe3yJIbTaThl
JIOJDKHBI ~ OTpakaTb B YacCTH:
LEHHOCTH HAYYHOT'O TTO3HAHUS
-cpOpMHUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH n 00I11eCTBEHHO
MIPAKTUKH, OCHOBAHHOT'O Ha
JIMajiore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MecTa
B MOJIMKYJIbTYPHOM MHpE.
MeTtanpeaMeTHbIe pE3yNbTAThI
JIOJ>KHBI OTPaXkaTh:

OsBmageHue YHUBEPCATbHBIMU
yueOHBIMU MMO3HAaBATCILHBEIMU
JCUCTBUSIMU:

B) pabota ¢ uHpopManueii:

- BJAJIeTh HaBBIKAMHU TMOJIY4EHUS
uHbopMauu

U3 MCTOYHHKOB PpA3HBIX THIIOB,
CaMOCTOSITEJIFHO ~ OCYIECTBIIATH
MIOWCK, aHalu3, CHCTEMaTHU3aLUI0
U HHTEepIpeTanuio HWHPOpMAIHH

pa3NUYHBIX BUAOB U (opMm
Ipe/ICTaBICHMS;

- OLIECHMBAaThb  JOCTOBEPHOCTD,
JETUTUMHOCTD uH(popMalu,

I1P6 1. ChopMupoBaHHOCTH 3HAHUH O
MECTe U poJIu ONOJIOTUH

B cucTeMe HAY4YHOTO 3HaHUS;
(GyHKIMOHATIBHON IPaMOTHOCTH
YeJoBeKa Ui PEUICHHS IKU3HEHHBIX
po0JIeM.

[IP6 7. CdopMupoBaHHOCTH YMEHHS
IPUMEHATh IOJyYEHHbIE 3HAaHUS IS
O0O0BSICHEHUS! OMOJIOTHUECKUX MPOIECCOB
U SIBJICHUH, JUI IPUHATHUS MPAKTUYECKUX
pELIECHHI B TOBCETHEBHOW KU3HU

Cc uenplo obecrniedeHus O€30MaCHOCTH

CBOETO 3/10pOBbS U 3/10pOBbS
OKpY)XaloOIMX  JitoJel,  coOironeHus
3nopoBoro  o0Opasza  KHM3HH, HOPM
I'PaMOTHOIO IMOBEACHMS B OKPYKAIOLIEH
IIPUPOIHOMN cpexne; [IOHUMAaHue
HE00X0IUMOCTH WCIIOJIb30BaHUs

JIOCTHKCHUI COBPEMEHHOW OMOJIOTUM U
OMOTEXHOJIOTMH  JJIsI  PALMOHAIBHOTO
MIPUPOIOTIOIH30BAHHS.

ITP6 10. CdopmMHpPOBaHHOCTH YMEHUH
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE U
yCTHBIE ~ COOOIIEHHMs  Ha  OCHOBE
OMOI0rnYecKon uH(popManuu u3
HECKOJIbKUX  HCTOYHHUKOB, T'PaMOTHO
WCIIOJIB30BaTh  IMOHATUWHBIN  anmapar
Ouosiorun




€C¢ COOTBETCTBUC IIPAaBOBbIM U
MOPaJIbHO-3THYCCKUM HOpMaM

OK 04. O¢ddexruBro | JINYHOCTHBIE pesynbratel | [1P6 S. [Ipuobperenue ombITa
B3aMMOJICHCTBOBATh | JOJDKHBI ~ OTpakaTh B YAacTH: | IPUMEHEHHUS OCHOBHBIX METOIOB
u paboTath LEHHOCTH HAyYyHOrOo IIO3HAHMS: | HAYYHOIO IIO3HAHMS, HCIOJIb3YEMBIX B
B KOJJIEKTUBE OCO3HAHHE IICHHOCTH Hay4yHOM | OMOJIOTMU: HAONIOJNEHUS W OINHCAHUS
U KOMaHie NeSTENbHOCTH, TOTOBHOCTD | KHUBBIX CHCTEM, IPOLECCOB U SIBJICHHIA;

OCYIIECTBIIAATh ~ IPOEKTHYKO M | OpraHu3aluu u IIPOBEJCHUS

HCCJIEIOBATENBCKYIO OHMOJIOrMYECKOro AKCIIEPUMEHTA,

JEeATENbHOCTh UHINBUYalbHO U B | BBIIBJKEHUSI ~ TUIIOTE3,  BBIABICHUS

rpymnrne. 3aBUCHUMOCTH MEXIy HCCIeAyeMbIMU

MertamnpenMeTHble  pe3yibTaThl | BEIMYMHAMHU, OOBSCHEHHMS MOIYYEHHBIX

JTOJIKHBI OTPaKaTh: pE3yJabTaTOB

OBnanenue YHUBEPCAJIbHBIMH | U (OPMYIMPOBAHUS  BBIBOJAOB  C

KOMMYHHMKAaTHBHBIMU UCTIOIb30BAaHUEM  HAy4YHBIX IOHATHUH,

JEUCTBUAMU: TEOPUM U 3aKOHOB

0) coBMecTHas ACSITEIBHOCTD:

- TIOHUMaTh U HCIIOJIb30BaTh

MPEUMYIIECTBA KOMaHIHOM

U MHJUBHYaJIbHON paboTHl;

- NPUHMMATh LEJIM COBMECTHOM

JEeATENbHOCTH, OPraHU30BbIBATH U

KOOPJIAMHHUPOBATh ACHCTBUSL

[0 €€ JIOCTH)KEHUIO: COCTaBIATh

IJIaH JICMCTBUM, pacupeacsisiTh

ponu c Y4ETOM MHEHUU

YYaCTHUKOB o0CyX1aTh

pe3yJIbTaThl COBMECTHON pabOThI
OK 07. | JInunocTHbIE pesynbratel | [IP6 o. [Ipuobperenue oIbITa
ConelicTBOBaThH JNOJDKHBl ~ OTpakaTh B YacTH: | IPUMEHEHHUs OCHOBHBIX METOIOB
COXPAHEHHUIO HKOJIOTMYECKOTO BOCIHUTAHUA: - | HAYYHOIO IIO3HAHMS, HCIOJIb3YEMBIX B
OKpYy’Karolien c(OpMHUPOBAHHOCTD OMO0JIOTUU: HAOIIOACHUS
Cpelibl, 9KOJIOTMUYECKOMN KYJIbTYpbI, | U OIMCAHUS )KUBBIX CUCTEM, IIPOLIECCOB U
pecypcocOepexeHd | MOHMMaHUE BIMSHUS COLMAJIbHO- | SBJICHWH; OpPraHM3allud M IPOBEACHUS
10, MPUMEHSTh | SKOHOMUYECKHUX IPOLECCOB Ha | OMOJIOrM4YECKOro 9KCIIEPUMEHTA,
3HAHUS COCTOSIHHE TIPUPOIHOM BBIIBUKEHUSI ~ TUIOTE3,  BbIBICHUS
00 M3MEHEHUHU | U COLMAJIbHOM cpesbl, OCO3HAHHUE | 3aBUCUMOCTH  MEXAYy HCCIEIyeMbIMU
KJIMMaTa, MPUHLUIBI | [J100aJIbHOIO XapakTepa | BeIMUYMHAMM, OOBSICHEHUS IOJy4eHHBIX
OepexIInBOro HKOJIOTMYECKUX MPOOIeM; pe3yJIbTaToB
IIPOU3BOJICTBA, - IUTAHUPOBAaHUE u |1  (opMynupoBaHHMS  BBIBOJIOB  C
3¢ pexTUBHO OCYILIECTBJICHHE  JICMCTBHM B | HCHOJIb30BAHUEM HAYYHBIX IOHSATHIA,
NeNCTBOBATh OKpYXXaloIlled Ccpele Ha OCHOBE | TEOPHUM U 3aKOHOB.
B Ype3BBIYAHBIX | 3HaHUS  1eneid  ycroiumBoro | [IP6 6. CdopMupoBaHHOCTH yMEHHUS
CUTYaLUsX pa3BUTHUS YEJIOBEYECTBA; BBIIEIATh  CYLIECTBEHHBIE  IIPU3HAKU

- AKTUBHOE HEIPUATUE JIEUCTBUIA,
MPUHOCAIIMX BpEI OKpYyXKarolen
cpexne;

- yMeHue IIPOTHO3UPOBATh
HEeOJIaronpusITHbIE SKOJIOTHYECKHe
MIOCJICICTBHSL IIPEANPUHUMAEMBIX

BUPYCOB, KIIETOK IIPOKAPUOT U DYKAPHUOT;
OJHOKJICTOYHBIX M  MHOT'OKJICTOYHBIX
OpraHW3MOB, BHJIOB, OHOTEOIIEHO30B U

IKOCUCTEM; OCOOEHHOCTH IPOLECCOB
oOMeHa BELIECTB M  IMpeBpalleHUs
PHEPIMH B KIETKe, (OTOCHHTE3a,




JICICTBUM, PEAOTBPAIATh UX;

- pacimmpeHue OTIbITa
JeATENIbHOCTH 3KOJIOTUYECKOU
HaIpaBJIECHHOCTH.

MertamnpeIMeTHbIE  pe3yibTaThl
JTOJIKHBI OTPaKaTh:

OBiazgenne YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU
NENCTBUSIMMU:

0) coBMeCTHas ACSITEIHHOCTD:

- TIOHUMaTh U HCIOJIb30BATh
[IpEeUMyIEecTBa KOMaHTHOH
Y UHJUBHyaJIbHON paboTHI;

- INPUHUMATh LEIU COBMECTHOM
JEeATENbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATD NeNCTBUS
[0 €€ JIOCTH)KEHHUIO: COCTaBIATh
IJaH JIEMCTBUM, pacupeacssiTh
posu c Y4E€TOM MHEHHH
YY4aCTHUKOB o0cyxnaTh
pe3yabTaThl COBMECTHON pabOTHI

IUIACTUYECKOTO M DHEPreTHYecKOoro
oOMeHa, XeMOCHHTE3a, MHUTO3a, Meio3a,
OILIOIOTBOPEHUS, pa3BUTHUS u
Pa3MHOKEHUS, WHIUBUTyaJIbHOTO
pa3BuTUs ~ opraHu3Ma  (OHTOTreHe3a),
O00pBOBI

32 CYLIECTBOBAHME,  ECTECTBEHHOI'O
otbopa, BHUI000pa30BaHMUs,
MPUCTIOCOOJICHHOCTH ~ OPraHU3MOB K
cpene oOWTaHWMsI, BIUSHUASA KOMIIOHEHTOB
HKOCHUCTEM, AHTPOIOIC€HHBIX W3MEHEHUI
B 9KOCHCTEMax CBOEH MECTHOCTH,
KPYrOBOpPOTa BEIIECTB M MPEBpAILCHHE
SHEpruu B Ouocdepe.

I[1P6 7. CdopMUpOBaHHOCTH yMEHUS
IPUMEHSTh T[IOJYY€HHbIE 3HAHUS Ui
00BsICHEHUST OMONOTMYECKHUX TPOIECCOB
U SBJICHUH, U1 TPUHATUS PAKTHYECKUX
pELlEHHI B  IIOBCEAHEBHOW  JKHU3HU
C uenpl0 olecriedyeHus O€30MacCHOCTH
CBOETO 310pOBbS U 3710POBBS
OKpYXaloIMX  JIIOJeH,  CcoONIoAeHus
3I0pOBOTO  O0pa3a  JKWM3HH, HOPM
IPaMOTHOTO TMOBEACHUS B OKpYKaroIIeH
IIPUPOJHON cpene; [IOHUMaHue
HEO00XO0IUMOCTHU UCIOJIb30BaHUS
JOCTH)KEHUI COBPEMEHHOM OHMOJIIOTMU U
OMOTEXHOJNIOTHH Ui PallMOHAJIBHOTO
MIPUPOIOTOIB30BAHMS

IK*

B pesynpraTre usyuenus aucuuiuiiHel «buomorus» OyayT chOpMHUpPOBAHBI
cienywmye JIM4HOCTHBIE pe3yJabTaTbhl OCBOeHUs npeaMera "buonorus”
OTpaxaroT C(OPMUPOBAHHOCTH ONBITA IMO3HABATEIHHOM W  MPAKTHYECKOU
NESTENHHOCTA O0YYAIOIIUXCS M0 peau3alii MPUHITHIX B OOIIECTBE 1EHHOCTEH, B
TOM YHCJI€ B YaCTH:

B yacTu TPYA0OBOI0 BOCIUTAHUA:

- TOTOBHOCTbB K TPYAY, OCO3HaHHUE IIEHHOCTHU MAaCTEPCTBA, TPYI0II00HE;

- TOTOBHOCTb K AaKTHUBHOM JIEITCIbHOCTH TEXHOJOIMYECKOM M COIMaJIbHOM
HaIIPaBJICHHOCTH, CIIOCOOHOCTh HWHHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIBHO
BBITIOJIHATH TAKYIO JI€ATEIbHOCTD;

! VkaseiBatorcs I1K, s1eMeHTBHI KOTOPHIX (OPMHPYET MPHKIATHONW MOAYIb (IIPO(ECCHOHAILHO OPUEHTUPOBAHHOE
conepxanue) B cootBercTBrE ¢ DI'OC peanusyemoii mpodeccun/creransaoct CI10.



- HHTEPEC K pa3InyHbIM chepaM nmpodecCHOHATBHON IeITEIHHOCTH,
OBnazieHNe YHUBEPCAJIbHBIMYU YUeOHBIMU NMO3HABATEIbLHBIMH JICHCTBUSIMHA:
a) 0a3oBble JOrnYecKme AeicTBUS:
- CaMOCTOATEILHO (DOPMYIHUPOBATh U AKTYyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
e BCECTOPOHHE;
- YCTaHaBJIMBaTh CYIIECTBCHHBIM TMpPH3HAK WJIM OCHOBAHUS JUIsl CpaBHEHUS,
KJ1accupuKanuu u 0000IIeHHUS;
- ONpeNeNiaTh IeNH JeATEIbHOCTH, 3a/JaBaTh IlapaMeTphl W KPUTEPUH HUX
JOCTIKEHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH 1 ITPOTUBOPEUHS B PACCMATPUBACMBIX SIBJICHHSIX
- BHOCHTh KOPPEKTHBBI B JEATEIBbHOCTb, OIEHUBATh COOTBETCTBHE PE3YyJbTATOB
IIEJISIM, OICHUBATh PUCKH TIOCTEACTBUHN JACSTEIIBHOCTH;
- pa3BUBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH )KM3HEHHBIX MTPOOIeM
0) 6a3oBble Hccaea0BaTEeIbLCKHE AeiCTBUS:
- BIAJCTh HaBBIKAMH Y4YEOHO-UCCIIENOBATEIBCKOW M TMPOEKTHOW JeATEIbHOCTH,
HaBBIKAMHU pa3perieHus mpooieM;
- BBISIBIISATh IPUUMHHO-CIICJICTBEHHBIC CBSI3HM U aKTYyaJIM3UPOBATH 33/1a4dy, BHIIBUTATH
TUIIOTE3y €€ pelIeHUs, HaXOAWUTh AapryMEHThl I JI0Ka3aTeIbCTBA CBOUX
YTBEPKICHUMN, 3a]1aBaTh MapaMeTPhl K KPUTEPUH PEIICHUS,
- aHAJIM3UPOBATH IOJIYYEHHBIC B XOJIC PEHICHUS 3aJlaud Pe3yJbTaThl, KPUTHUCCKH
OIICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCJIOBHUSX;
- yYMETh TIEPCHOCHUTHh 3HAHUS B T[IO3HABATEIbHYI0O M MPAKTUYECKYI0 O00JacTH
KU3HEACATEIbHOCTH,;
- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;
- BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTMHAIBHBIC MOJIXO0/IBI U PEIICHUS;

- CIIOCOOHOCTH UX UCIIOIB30BaHUS B MO3HABATEIIBHOW M COLIMAIbHOM MPAKTUKE

B o0Js1acTH IEHHOCTH HAYYHOI'O NMO3HAHUS:

- cOpMHUPOBAaHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAyKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOIO Ha JUAJOre KYJIbTYP,
CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOEI'0 MECTA B MOJIUKYJIBTYPHOM MHPE;

- COBEpILICHCTBOBAHHME SI3BIKOBOM M UYHUTATEIbCKOM KYJIbTYpPhl KaK CpelCTBa
B3aUMOJICHCTBUS MEXKY JIIOAbMU U MMO3HAHUS MUPA;

- OCO3HAaHHME IIEHHOCTH HAaYYHOM JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITh
MPOEKTHYIO M UCCIEA0BATENbCKYIO AESITEIbHOCTh HHIUBUYAIBHO U B TPYIIIIE;
OBiajieHre YHUBEPCATbHBIMU YYE€OHBIMU MO3HABATEILHBIMU JEHCTBUSIMU:

B) padora ¢ nundopmaumeii:



- BIIQJICTh HaBBIKAMH ITOJIYYCHUS WHGOpMAIMM M3 UCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOATEILHO OCYIIECTBIIATH MOUCK, aHATN3, CHCTEMATHU3AINI0 U WHTEPIPETAIIAIO
nHOpMaIMK Pa3IUIHBIX BUIOB U ()OPM TPEICTABICHUS,

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax ¢ y4eTOM Ha3HA4YCHHS MHPOPMAIMH H
IEJICBOM  ayaUTOpHUH, BBIOWpass ONTHUMAIbHYIO (OpPMY TPEACTABICHUS W
BU3YaJIU3allHH;

- OIICHWBATh JOCTOBEPHOCTh, JICTUTUMHOCTh HWH(POPMAIMH, €€ COOTBETCTBHE
IIPaBOBBIM U MOPaIbHO-3THYECKUM HOPMaM;

- WCTIONIh30BaTh CpeACTBa MH(GOPMAIIMOHHBIX ¥ KOMMYHHKAITMOHHBIX TEXHOJOTHHA B
peleHnd KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OpraHHM3aIlMOHHBIX 3aJad ¢
coOroieHneM TpeOOBaHUN HDPrOHOMHMKH, TEXHHKH O€30MaCHOCTH, THIHCHBI,
pecypcocOepexeHus, TPaBOBBIX M OTUYSCKUX HOPM, HOPM HH(POPMAIIMOHHOMN
0€30I1aCHOCTH;

- BJaJCTh HaBBIKAMH PACIIO3HABAHUS M 3alTUThl MHPOpPMAIUH, WHPOPMAIMOHHOM
0€30IMaCHOCTH JINYHOCTH
-TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAMU Y4E€OHO-UCCIEAOBATEIbCKOM, MPOEKTHOM M COLMAIbHOMN
JIeSITCILHOCTH;

OBiaseHne yHMBEPCATbHBIMH KOMMYHUKATUBHBIMHU JeHCTBUAMMU:

0) coBMecTHAasl 1eSITeJIbHOCTD!

- TIOHUMAaTh W WCIOJIb30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHJIUBUIyaTbHOMN
paboTHI;

- IPUHUMATH 1IEJIM COBMECTHOM IE€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JEUCTBUS TIO €€ JOCTHKEHHUIO: COCTABJISATh IUIaH JEHCTBUH, paclpenelisiTh POjau C
Y4eTOM MHEHUH YYaCTHHUKOB 00CYXKJAaTh pPe3yIbTaThl COBMECTHOM pabOTHI,

- KOOPJAMHUPOBATh M BBHITIONHATH Pa0dOTy B YCJIOBHUSIX PEAIbHOrO, BUPTYAJIbHOTO U
KOMOHWHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYILECTBIISITh MO3UTUBHOE CTPATErHYECKOE MOBEACHUE B PA3JIMYHBIX CUTYAIUAX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaKeHNE, OBITh NMHUITMATUBHBIM

OBJiaieHMe YHUBEPCAJIbHBIMHU PEryJIsiTHBHBIMHU J1e/iICTBUSIMM:

') MPUHSTHE Ce0s1 M IPYTHX JHIeH:

- NPUHUMATh MOTHUBBI M apryMEHTHl APYIHMX JIOJIEM MpU aHaJW3€ pe3yJbTaToB
JIeSATEIIbHOCTH;

- MPU3HABATH CBOE MIPABO U MPaBO APYTUX JIIOAEH HA OMIMOKY;

- pa3BHUBaTh CIIOCOOHOCTHh TOHMMATh MHP C MO3HMIIUU APYTOro YeIOBEKa

B 00/1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS



- c(OpMUPOBAHHOCTH IKOJIOTHUYECKON KYJIbTYPhI, TOHUMAHHUE BIUSHUS COIUATBHO-
JKOHOMMYECKHX IPOLECCOB HA COCTOSHUE NPHUPOJHOM U COLMAIBHOM CpENBI,
OCO3HaHHUE TI100aIbHOI0 XapaKTepa 3KOJIOTMUECKUX MpooiieM;

- TUIAHUPOBAHUE M OCYILIECTBICHUE ICHCTBUA B OKPYKAIOUIECH Cpele Ha OCHOBE
3HAHUA LEJIeH YCTOMYMBOTO PAa3BUTHS YEI0BEYECTBA,

AKTUBHOE HENPUATHE IEUCTBUMN, IPUHOCAILUX BPEJ OKPYKAIOLIEH CPELE;

- YMEHHE TMPOTrHO3UPOBATh HEOJArONPUATHBIE 3KOJOTMYECKHE IOCIIEICTBHS
MIPEANPUHUMAEMBIX IEUCTBUM, TPEIOTBPALLATH UX;

- paclIUpEHNE OIbITA AEATEIbHOCTH IKOJIOTMUYECKON HAIPABIEHHOCTH;

- OBJIQJICHHE HaBBIKAMHU Y4YEOHO-HCCIIEAOBATEIbCKOM, MPOEKTHOM M COLUAIBHOU
NEeATENbHOCTH

IIpeameTHbIE pe3yibTaThI 0CBOCHUSA Kypca ""buosorust' orpakaior:

-cOpMHUPOBAaHHOCTh 3HAHWM O MECTE€ M POJU OHOJOTMU B CHUCTEME HAy4YHOIO
3HaHWs; (YHKIIMOHAIHHOW TPAMOTHOCTH 4YEJNOBEKA IS PEIICHUS >KU3HCHHBIX
npooiem;

-cOPMHUPOBAaHHOCTh yYMEHHUS PACKpbIBaTh COJIEPKAHUE OCHOBOIIOJIATAIOIIUX
OMOJIOTMYECKUX TEPMHUHOB W TIOHSATHM: >KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHU3M,
BUJI, TIOMYJISIIUS, SKOCUCTEMA, OMOIIeH03, Onocdepa; MeTadboau3M (0OMEH BEIIECTB U
NpEeBpalllCeHUE JHEPrum), TomMeocTad (camoperynsnus), OWocHHTE3 Oenka,
CTPYKTYpHasi OpraHM3amusi KUBBIX CHCTEM, JUCKPETHOCTb, CaMOPErYJIsIus,
CaMOBOCIIpOU3BEAeHUE  (PENpOAYKILHUs),  HACJIEACTBEHHOCTb,  W3MEHUYHUBOCTD,
SHEPro3aBUCUMOCTh, POCT M pa3BUTHE, YPOBHEBAsI OpPraHU3allNs;
-CcOPMHUPOBAHHOCTh yYMEHHUS PACKpbIBaTh COJIEPKAHUE OCHOBOIIOJIATAIOIITUX
OMOJIOTHYECKUX TEOPHM M THIIOTE3: KIETOYHOH, XPOMOCOMHOM, MYyTaIlMOHHOM,
SBOJIIOIIMOHHOM, TPOUCXOXKICHHUS )KU3HU U YEITOBEKA;

-cOpMUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOIOJATAIOIINE OMOJIOTUYECKHE
3akoHbI 1 3akoHOMepHOCcTH (I'. Mennens, T. Moprana, H.. BaBunoga, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ©X IPUMEHUMOCTH K KMBBIM CHCTEMAaM;
-IpUOOPETEHNE ONbITA TMPUMEHEHUS OCHOBHBIX METOJOB HAy4YHOTO IO3HAHMS,
UCIIOJIb3YEeMbIX B OHMOJIOTUU: HAOJIIOJIEHUS U OMMCAHMS KUBBIX CUCTEM, MPOIIECCOB U
SIBJICHUW;  OpraHu3alldd MW  TPOBEICHUSI  OMOJIOTMYECKOrO  AKCIEPUMEHTA,
BBIJIBUKCHHUSI ~ TUIIOTE3, BBISIBICHUA  3aBUCHMOCTH  MEXAY  HCCIEAYEMBIMU
BEJIMYMHAMH, OOBICHEHUS MOJYYEHHBIX PE3yJbTaTOB U (POPMYIUPOBAHUS BHIBOJOB
C UCMOJIb30BAHNEM HAYYHBIX MOHATHI, TEOPUI U 3aKOHOB;



-c(hopMHPOBAaHHOCTH YMEHHS BBIJCIATH CYIIECTBEHHBIC MTPU3HAKH BUPYCOB, KJIETOK
IPOKApHOT M JYKApHUOT; OAHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHIIOB,
OMOreollEHO30B U DKOCUCTEM;

OCOOEHHOCTH TMPOIIECCOB OOMEHa BEHIECTB M MNPEBpPALICHUS DHEPrUU B KIIETKE,
¢doTocuHTE3a, TIACTUYECKOTO U SHEPTeTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO3a,
Meii03a, OIIOJOTBOPCHMSI, Pa3BUTHS U Pa3MHOXKEHUS, WHIANBUIYaIbHOTO Pa3BUTHS
opranu3Ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOIo OTOOpa,
BUJ000pa30BaHusi, MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpefie OOMTaHMs, BIUSHUSA
KOMIIOHEHTOB OSKOCHCTEM, AaHTPOIOTEHHBIX H3MEHEHHH B OSKOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOpPOTa BEILECTB U MpeBpallleHrue YHeprun B buochepe;

-cpOpMUPOBAaHHOCTh YMEHHS pCIIaTh OHOJOTMYSCKHE 3aJadd, COCTaBIIAThH
TCHOTUITMYECKHUE CXEMbI CKPEITUBAHUS JIJIs1 PA3HBIX THIIOB HACEAOBAHUS MTPU3HAKOB
y OpPraHM3MOB, COCTaBJISATH CXEMBbI IEPEHOCA BEIIECTB W SHEPTUU B KOCHUCTEMAaxX
(Lernu mUTaHusl, MUIIEBBIE CETH);

-cpOpMUPOBAHHOCTD YMEHH KPUTHUYECKU OLICHUBATh UHGOpPMALIHIO
OMOJIOTMYECKOTO  COAEPKAHUS, BKJIIOYAIOLIYI0 I[ICEBIOHAYYHbIE 3HAHUS U3
Pa3IMyYHBIX MCTOYHMKOB (CpEACTBAa MaccOBOW MH(OpMAIUM, HAyYHO-TIOMYJISPHbIE
MaTepHabl);

UHTEPIIPETUPOBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HCCIEA0BaHUN B OMOJIOrUH,
MEAUIMHE, OMOTEXHOJIOTHH; pACCMATPUBATh TJI00AIBHBIE HKOJIOTHYECKUE MPOOTIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3HUIIHUIO;

-c(hOpMUPOBAHHOCTh YMEHHUH CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIC
COOOIIIEHUS] Ha OCHOBE OMOJOrMYeCKOW MHGOPMAIMKU U3 HECKOJIbKUX MCTOYHUKOB,
IPaMOTHO MCMOIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.

-pUOOPETEHUE OIbITa MPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOrO ITO3HAaHHS,
UCTOJIb3YEMbIX B OMOJIOTUU: HAOJIOIEHUS U ONUCAHUS KUBBIX CUCTEM, MPOIIECCOB U
SABJICHUM; OpraHu3allMd M  MPOBEAEHUS  OUOJIOrMYECKOro  HKCIIEPUMEHTA,
BBIJIBIDKCHUSI  TUIIOTE3, BBIABICHUA  3aBUCHUMOCTH  MEXKAY  HMCCIEAYEMBbIMHU
BEIIMYMHAMU, OOBSICHEHHS MOJIYYEHHBIX PE3yJIbTaTOB M ()OPMYJIMPOBAHUS BBIBOJIOB
C UCIIOJIb30BAHUEM HAaYYHBIX IIOHATHM, TEOPUU U 3aKOHOB;

-c(pOpMHPOBAHHOCTh YMEHHS MNPUMEHSTHh IOJIYyYCHHbIE 3HAHUS [Js1 OOBSICHEHUS
OMOJIOTMYECKUX TPOLECCOB U SIBACHHUM, IJisi MPUHATUS MPAKTUYECKUX pPEUICHUH B
MIOBCEJHEBHOM JKM3HU C LENbI0 OOecredyeHus: 0e30IacCHOCTH CBOETO 310pOBbS U
3I0pOBbSl OKPYXAIOIIMX JIIOAEH, COOMIOAEHMS 340pOBOro olpa3a KH3HH, HOPM
IrPaMOTHOTO IIOBEIEHMS B OKPYXAWIIEW NPUPOJHOM Cpene; IOHHMAaHUuE
HEOOXOAMMOCTH  HCIIOJIb30BAHUS  JOCTM)KEHUH COBPEMEHHOM OHOJOTMU U
OMOTEXHOJOTUMN JUIsl palliOHAIBHOTO MPUPOIONOIE30BaHUS.



1.4. KoauvecTBO 4acOB HA OCBOEHHeE MPOrPaMMbl M CIUIIIMHBI:
J1s cnenuanbHOCTH

09.02.13. HMHrerpamusi pelIeHUH C NOPUMEHEHHUEM  TEXHOJIOTUH
MCKYCCTBEHHOI'0 MHTEIJIEKTa
VYuyebnas Harpyska (Bcero) - 72 yaca,
8 Mmom uucie:
VYueOHast Harpy3ka BO B3aUMOJICHCTBHH C MpEIojaBaTeieM - 72 Jaca;
8 MoMm uucie:
TEOPETUUECKUX 3aHATUN — 47 4acoB
- 1abopaTOpHbIE U MPAKTHYECKUE 3aHATUA - 25 YacoB

2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOW JUCIUILINHBI

2.1. O0bem yueOHOM QMCIUIUIMHBI ¥ BHAbI Y4eOHOH padoThI

Bun yuebHo# paboThl OO6neM yacoB
Y4yeboHasi Harpy3ka (Bcero) 72
Y4eOHas Harpy3Ka BO B3aMMOJACHCTBHUH C MpernoaaBarelieM, B 72

TOM 4YHCJIe

TeopeTnueckux 3aHATHI 47
[TpakTrueckue padoThl/ B (hopMe MPAKTUIECKOUN MOATOTOBKH 23/25

KoHTposnbHbie paboThl -

CamocrosiTesibHas padoTa -

[TpomexxyTouHas arrectarus (aud.3a4yer) 2




2.2. TemaTUyecknii NNaH U cogeprkaHne AUCUUNIAUHDI

dopMupyemble
HaumeHnoBanue Coaepxxanue yueOHOro marepuasa (0CHOBHOe U NPodecCHOHAIBHO OpHEeHTHPOBaHHOe), | O0bem KOMITETeHIH
pa3/iesioB H TeM J1a00paTOpHbIE U NPAKTHYECKUE 3aHATHS, NPUKJIATHOH MOAY1b (IIPH HAJTHYUH) 4acos
1 2 3 4
OcHOBHOe coep:KaHue
Pa3nea 1. buonorus kak Hayka. ZKuBble cucTeMbl M HX OPraHu3anus 2
Tema 1.1. Coneprkanue yaueOHOro MaTepuana 2
buonorus buonorus — Hayka o xuBoi npupoae. Csizu OMOJIOTUU C 00IIECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HaYK. JIPYTUMH €CTECTBEHHBIMH HayKaMH, (puiocodueil, peaurueit, 3STHKoM, 3CTETUKON U MPaBOM.
Ob6mas Pons Ouomormu B (opmMupoBaHMM COBPEMEHHOW HAy4yHOW KapTuHbl Mupa. Cucrema
XapaKTePUCTHKA OMOJIOTHYECKHUX HAYK.
KUZHU Meroapl MO3HAHUS KUBOW MPUPOIBI (HAOIIOACHHUE, YKCIIEPUMEHT, ONMUCAaHUE, W3MEPCHHE, OK-02
KJaccuukanus, MOICIMPOBAHNE, CTATUCTHUECKAsh 00pabOTKa TaHHBIX).
JKubie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: onosioruu. OTIMYNE )KUBBIX CUCTEM
OT Heopranuyeckoi mpupoasl. CBOHCTBa GMOCUCTEM U UX pazHOOOpasue.
VYpoBHH OpraHu3aluu ouocucreM: MOJIEKYJISIPHO-T€HETUYECKHH, KJICTOYHBIH,
OpraHu3MEHHBIN, MOMYJIALMOHHO-BUIOBOM, HSKOCHCTEMHBIH (O0HMO - TEOIEHOTHYECKHIA),
OonochepHbIn
Pa3znen 2 XuMHYECKHH COCTAB M CTPOEHHE KJIETKH 8
Tema 2.1. Coneprkanue yueOHOro MaTepuasa 2
XUMHUYECKUH cOCTaB | XMMHUUYECKHHA COCTaB KICTKH. XHMHUUYECKHE DJIEMEHTBI: MaKpPOAJIEMEHTBI, MUKPOJICMEHTHI.
KJIeTku. Bona Bona u MunepanbHble BemiecTBa. OYHKIMM BOJbI M MHUHEPAJIbHBIX BEIIECTB B KIIETKE.
1 MUHEpaJIbHbIE IMonnep>kanue ocCMOTHYECKOTO OanaHca
BEIIECTBA IIpakTHyeckoe 3aHATHE? 1
Ne 1 «buonorunyeckass pojib MHUHEpAJIbHBIX BEIIECTB B O0ECIIEUEHUM >KU3HEAESTEIBbHOCTU
OpPraHu3MOB, IIPOSBJICHUS AUcOaTaHCa MUHEPAJIBHBIX 3JIEMEHTOBY
Tewma 2.2. Coneprkanne yaeOHOTo MaTepurana 4
buonornyecku benku. CoctaB u ctpoeHne 0eakoB. AMUHOKUCIIOTE — MOHOMEpHI OenkoB. HesameHnmble u
BA)KHBIE XMMUYECKHE | 3aMEHUMbIE AMHUHOKHUCIOTBI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHU CTPYKTYpHI O€JIKOBOIi
COCAMHEHUS MOJIEKYJbI (MIepBUYHAs, BTOPUYHAs, TPETHUUHAS M YETBEPTUYHAsI CTPYKTypa). XUMHUECKHE OK-01, OK-02,
cBoiicTBa OenkoB. buonornmueckue ¢(yHKuuu OenkoB. PepMeHThl — OHMOJIOTHYECKHE OK-04
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karanu3atopel. CTpoeHue (epMeHTa: aKTHBHBIM IIEHTp, CyOCTpaTHas CHeuu(puIHOCTb.
KodepmenTsl. Buramunsl. Otinnynst GepMEeHTOB OT HEOPTaHUYECKHUX KaTaJH3aTOPOB.
VYrneBoabl: MoHOcaxapubl (TIOKO3a, pubo3a u ne3okcruprbo3a), aucaxapuisl (caxaposa,
JAKTO3a) W TOJUcaxXapuibl (Kpaxmal, TIMKOTEH, [eJUTr0JIo3a). buomorndeckue (GyHKIUU
yraeBonoB. Jlumuasl:  Tpurnuuepunbl, Gochonunuasl, crepounsl. [ uapodpuibHO-
runpodoOHbIe cBoiicTBa. buonorndeckue QyHkium sununoB. CpaBHEHHE YTIIEBOIOB,
OeNKOB W IUNUAOB KaKk HMCTOYHUKOB »Hepruu. Hyxnewnoseie kucnotel: JJHK u PHK.
Hykneotuasl — MoHOMEpHI HYKJIeHHOBBIX KucioT. Ctpoenue u ¢pynkmuu JJHK. Crpoenune n
¢dbyukin PHK. AT®: ctpoenne u GyHKIUU

JlaGopaTopHbIe 3aHATHS (Ha BBIOOD MPEIo1aBaTesl)

Ne 1 «Onpenenenne ButamuHa C B IPOAYyKTaxX MUTaAHUS»

i «Onpeaenenue HaTuYKsl KpaxMaia B IPOAYKTaxX MUTaHHS

i «[ 'uapopunbHO-THIPOGHOOHBIE CBOWCTBA JTUIHIOBY

i «/3ydeHne KaTaJIuTHYECKOM aKTUBHOCTH (EpMEHTOB (HAa MpHMepe aMmiasbl WIN
KaTaJia3bl)»

Tema 2.3.

CrpykTypHO-
G yHKIMOHATbHAs
OpraHu3alus KIeToK

Coneprxkanne yaeOHOT0o MaTepurana

uronorust — Hayka o kietke. Kinetounas teopusi — mpuMep B3aUMOACHCTBUS UeH U (HaKTOB
B HAyYHOM I[TO3HAHUU. MEeTO/1bl U3yUEHUS KIIETKH.

Krnerka kak nenoctHast >kuBas cucreMa. OOlue Npu3HAKU KJIETOK: 3aMKHYyTas Hapy)KHas
MeMmOpana, mosekynsl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a OeJka.

Tunsl KJI€TOK: JyKapuoTHueckas M mpokapuoTuyeckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckor kietku. Kierounas crenka Oakrepuil. CTpoeHHE >YyKapHOTHYECKOU
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOU M TpHOHOMN KiIeTKU. [loBepXHOCTHBIE
CTPYKTYpbI KJETOK— KJIETOYHAash CTEHKAa, TIIIMKOKaIMKC, uX (yHkiuu. Ilnazmarudeckas
MeMmOpaHa, ee CBOMCTBA U (YHKITHH.

Mutoruiazama u ee opraHouabl. OgHomemOpanHble opraHounabl kietku: OIIC, ammapar
lNonpmxu, mu3ocombl. [lonyaBTOHOMHBIE OpPraHOWBI KJIETKH: MHUTOXOHJPHUH, IUIACTHJIBIL.
[IpoucxoxxaeHne MUTOXOHApUN M TwiacTHh. Buasl mmactun. HememOpaHHBIE OpraHouibl
KJIETKUA: PHUOOCOMBI, KJICTOYHBIA WEHTP, LEHTPUONH, PECHUYKH, KIYTHUKUA. DOYyHKINH
OpPraHoOMJIOB KJIETKHU. BKiroueHus.

SAnpo — perynaropublii nentp kietku. CTpoeHue siapa: siaepHas 000JouKa, KapHoIliazMma,
XPOMATHH, SAPBILIKO. XpOMOCOMBI. TpaHCIIOPT BEIECTB B KJIETKE

Pasznen 3. dKusHeneaTeJIbHOCTh KJIETKH

Tema 3.1.

] Coneprkanne yaeOHOTo MaTepurana

OK-01, OK-02,
OK-04
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OOMEH BEIIECTB
Y TIpeBpaIlICHHe
SHEPTUU
B KJIIETKE

OOMeH BemecTB, WM METa00IU3M. ACCUMUIIALINS (TUTACTHUECKUN OOMEH) M AUCCUMUIISIINS
(3HepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €IUHOTO Tpollecca Meradonu3Ma. Poib 3akoHOB
COXpaHEHMs BEUIeCTBA M HHEPrHMH B MOHMMAaHUU MeTabonm3ma. Tumbl oOMeHa BEIeCTB:
aBToTpoHBI U TeTepoTpodHbIi. Ponk gepMeHTOB B 0OOMEHE BEIIECTB U TPEBPAICHUH
sHepruu B kietke. Porocunre3. CBeroBas M TemMHOBas ¢a3bl ¢orocuHTe3a. Peaxium
¢dorocunTesa. DpdexruBHOCTH PoTOCHHTE3a. 3HAUEeHUE (HOTOCHHTE3a IS )KU3HU HA 3eMIle.
Bnusinue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CHOCOOBI MOBBIIMIEHUSI €T0 MPOIYKTUBHOCTU Y
KYJIbTYPHBIX pacTeHMH. XEMOCHHTE3. XEeMOCHHTE3Upylue OakTepuu. 3HauyeHUe
XEMOCHHTE3a JJIs )KU3HU Ha 3emiie.

DHepreTHyecKuii 0OOMEH B KJeTke. Paciienienne BemecTB, BEICTICHHE U aKKyMYJIHPOBaHUE
SHEPrUU B KIJIETKE. DTambl dHEpreTuueckoro oomena. ['nukonu3. bposkeHue u ero BUIBL
Kucnoponnoe okucienue, uiam KjieTouyHoe jabixaHue. OKUcIuTeNbHOE (ochopuiupoBaHue.
O} PeKTUBHOCTH HIHEPTreTHIECKOro 0OMeHa

Tema 3.2.
Bbuocuures Oenxa

Copepxanne yueOHOr0 MaTepuasa

Peakuunm wmatpuunoro cuHre3a. [‘enermueckas wunHpopmamus u JIHK. Peanusanums
reHEeTHYeCKON MHpOopManuu B KiIeTKe. [ eHeTHUeCKuil KoJ1 ¥ ero cBoMcTBa. TpaHCKpUIIIUAS —
Matpuunblii cuHTe3 PHK. Tpancmsuma — OuocuHTe3 Oenka. OTambl TpPaHCISIUH.
KoaupoBanue amuHokucaot. Posb pubocoM B GuocuHTEe3€e OeKa

HpaKTI/I‘IeCKOC 3aHATUC

Ne 2 «Penrenne 3a1a4 Ha ONpeACJICHUC MTOCICAOBATCIBbHOCTH HYKJIICOTUAOBY

Tema 3.3.
Bupycst

Coneprxanue yueOHOro MaTepuaa

Hexnerounsie ¢popmsl xu3Hu — BUpYychl. Mctopus otkpbiTus Bupycos (/1. . ViBanoBckwuil).
Oco0eHHOCTH CTPOSHHUS U KU3HEHHOTO IHUKJIAa BUPYcoB. bakteprodaru. bone3snu pacrenwit,
KMBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc nMmmyHnoaedunura yenoseka (B1Y)
— Bo30yautens CITN/la. Tlpodunaktuka pacupocTpaHeHUs] BUPYCHBIX 3a00JIeBaHMI

Paznen 4. Pa3aMHOKeHHE U HHAUBUAYAJBHOC PA3BUTUEC OPIraHU3MOB

Tema 4.1. Coneprkanne yaeOHOT0 MaTepurana
JKv3HeHHbIN UK Knerounslii 0MKI, WIM XU3HEHHBIA LUK KieTku. MHrepdaza u murto3. Ilpomeccsl,
KIIETKH npoTekaromue B uHTepdase. Permmkanusa — peakuus marpuunoro cunreza JJHK. Ctpoenune
XpOMOCOM. XPOMOCOMHBIN HaOOp — KapuoTHIl. JIUTUIOUIHBIN 1 TalIOUIHBIA XPOMOCOMHBIC
Habopbl. Xpomatuabl. LluTONOrHMUYEeCKME OCHOBBI Pa3MHOXKEHHMS M HHIUBHIYaJIbHOTO
pa3Butus opraHusMoB. Jlenenue kietku — wMuro3. Cragum wmurtosa. [Ipoueccsi,
IIPOUCXOJAIIME HAa pa3HbIX CTaAuAX MHUTO3a. DBHOJOrMYecKHil CMBICT  MHTO3a.

[IporpamMmmupyemMasi rubesib KJIETKH - alloNTo3
Tewma 4.2. CopepxaHue yueOHOro MaTepuana

OK-01, OK-02,
OK-04
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DopMbl pa3MHOKEHUS
OpraHU3MOB

@®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecronoe U nojosoe. Bupl 6ecronoro pasMHOKEHHS:
JieJieHNe HAJBOE U MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOXKeHHE. MICKycCTBEHHOE KIIOHUPOBAaHNE OPraHU3MOB, €r0 3HAYEHUE JUJIS CEJICKLIUU.
[lonoBoe pa3MHOKeHUE, ero oTan4us oT Oecnonoro. Meio3. Cragun meiios3a. IIpoueccsl,
mpoucxojsauMe Ha cragusx Menosa. lloBemeHme xpomocom B Menose. KpoccuHrosep.
buonoruueckuii cMbICi U 3HaUeHHE Meio3a. ['ameToreHes — npouecc o0pa3zoBaHUsI OJIOBBIX
KJIETOK y *HUBOTHBIX. [l0sI0BBIE JK€/1€3bl: CEMEHHUKU U sMYHUKH. OOpa3zoBaHME U pa3BUTHE
MOJIOBBIX KJIETOK — TaMmeT (crmepmaTo30ujl, SIHIEKIeTKa) — CIEepPMATOreHe3 W OOTCHE3.
OcoOeHHOCTH CTPOEHUS SIMLIEKIETOK U criepMaTo3ouaoB. Omnonoreopenue. IlapreHorenes

Tema 4.3.
NunusunyansHOe
pa3BUTHE OPraHU3MOB

Copepxanue yueOHOro MaTepuasa

NupuBuayanbHOe pa3BuThe (OHTOreHe3). DMOpHOHATBHOE pa3BUTHE (IMOpHOTeHe3). DTalbl
AMOPHOHAIIEHOTO PA3BHTUS Yy TMIO3BOHOYHBIX JKMBOTHBIX: JApOOJICHHWE, TacTpyIsilus,
opranoreHe3. IlocTamOpuoHanbHOE pa3BuTHE. THIBI MOCTIMOPHUOHAIBHOTO Pa3BHUTHS:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BiusHue cpempl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CHIOCOOHBIC BBI3BIBATH BPOXKICHHBIE YpOACTBAa. PocT W pasButHe pacteHuidl. OHTOTeHE3
IIBETKOBOT'O PACTCHHsI: IBOMHOE OIUIOIOTBOPCHHE, CTPOCHUE CEMEHH, CTaTUH Pa3BUTHS

[IpakTueckoe 3aHsATHE

No 4 «Muadexnmnonnbie 3a001€BaHUs U SITUAEMUAN B HICTOPUH YeJIOBeUeCTBA. BakimHanus Kak
npodunakTuka HHGEKIMOHHBIX 3a00JICeBaHHIN

Pa3znen 5. HacieacTBeHHOCTh 1 H3MEHYHBOCTH OPraHM3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIeI0BaHUs

Copnepxkanue y4eOHOTO MaTepHasia

[Ipeamer u 3amayn reHeTUKU. Poib MUTONOTHH W SMOPHOJIOTHH B CTAHOBJICHHU TC€HETHUKU.
Bknag poccuilckux M 3apyOeKHBIX YUYEHBIX B pa3BUTHE T€HETHKH. MeToabl I'eHETUKU
(rubpu0IOrNYeCKui, LUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHuecKkuil). OCHOBHBIE
reHEeTUYeCKUe TOHATHA. | 'eHeTnyeckast CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEeIMBaHUi.

3aKOHOMEPHOCTH  HAcCJIeIOBaHUs ~ IIPU3HAKOB,  yCTaHOBIeHHble [.  Mennenem.
MoHorubpuiHoe CcKpeliMBaHue. 3aKOH €IMHO0Opa3usi THOpUI0B IEPBOrO IOKOJICHMUS.
[IpaBuiio noMHHMpOBaHMS. 3aKOH pACLIEIUIEHUs NpPU3HAKOB. ['MIOTE3a 4YMCTOTHI Tramer.
[lonHoe u HemonHOe AOMUHHMpOBaHUE. /lurnbpuaHOe cKpemyBaHue. 3aKOH HE3aBUCHUMOIO
HacjeloBaHUsl MpHU3HAKoB. LluToreHernueckue OCHOBBI JUTHOPUAHOTO CKpEIIMBAHMS.
Ananusupytoniee ckpemuBaHue. VICnoib30BaHME aHAIM3HUPYIOLIETO CKPEIIUBAHUS IS
oIpesiesIeHUs] TEHOTHUIA 0CO0U

[IpakTnueckoe 3aHsTHE

No 5 Pemenuwe 3agad Ha OINpENEICHUE BEPOATHOCTH BO3HUKHOBEHHMSI HACJIEICTBEHHBIX
NPU3HAKOB TIPU MOHO-, [U-, MOJUTHOPUIHOM M AHAJIM3UPYIOMIEM CKPEIIMBAHMU,
COCTaBJICHUE TeHOTUITMYECKUX CXEM CKPEIIMBAHUS

OK-01, OK-02,
OK-04
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Tema 5.2.
CuemnieHHOe
HacJIeIoBaHue
MIPU3HAKOB

Copepxanue yueOHOro MaTepHasa

CueruieHHOe  HacliefioBaHWe mpu3HakoB. Pabora T. Moprana 1o CIEIUICHHOMY
HACIICIOBaHUIO TEeHOB. HapyllieHue CLEIUIeHHs TeHOB B PE3yJdbTaTe KPOCCHHIOBEPA.
XpoMOCOMHasi TEOpHS HACIIEICTBEHHOCTH. | eHETHYECKHE KapThI.

I'enetnka mona. XpOMOCOMHOE OIpeeieHUE TOa. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHbie M TeTepoOraMeTHbIC OpraHu3Mbl. HacienoBaHue MPU3HAKOB, CLEIUICHHBIX C
0JIOM

[IpakTrueckoe 3aHsATHE

No 6 Pemenuwe 3amad Ha OMNPENEICHUE BEPOATHOCTH BO3HUKHOBEHHMS HACJIEICTBEHHBIX
MPU3HAKOB TMPU CLEIJIEHHOM HAcJeIOBaHWU, COCTABICHHE TIE€HOTHUIUYECKUX CXEM
CKpeIMBaHUs

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHYHBOCTH

Copepxanue yueOHOro MaTepuasa

M3meHunBoCTh. BUIbl NI3MEHYMBOCTH: HEHACEACTBEHHAS W HACJEeACTBeHHas1. Posb cpenbl B
HEHACIIEICTBEHHONH HM3MEHUYMBOCTH. XapaKTePUCTHUKA MOAM(PHUKAIMOHHON W3MEHYHBOCTH.
Bapuanmonsslii psig ¥ BapuarmonHas kpuBas. Hopma peakuuu npuszHaka. KonndecTBeHHbIE
M KAaueCTBEHHBIC TMPU3HAKM ©W WX HOopMa peaknuu. CBOHCTBA MOAUPUKAITMOHHON
H3MEHYNBOCTH.

HacnencrBennasi, wiM TeHOTHIHYECKAss HM3MEHUYMBOCTh. KOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 ¥ MOIIOBOM mMporecc — OCHOBAa KOMOMHATMBHOM HW3MEHYMBOCTH. MyTallmoHHAS
n3MeHYnBOCTh. Kitaccudukarusi MyTaluii: TeHHbIE, XpOMOCOMHbBIEC, TeHOMHBIE. YacToTa u
OpPUYMHBL  MyTanuil. MyTareHnsle  (GakTopbl. 3aKOH T'OMOJOTHYECKHX pSIOB B
HaCJICACTBEHHOU H3MEHYHUBOCTH
H. 1. BaBunona

HpaKTI/I‘IGCKOG 3aHATUC

Ne 7 PemeHue 3amad Ha OIPENEIICHUE BEPOATHOCTH BO3HUKHOBEHHMSI HACIIEICTBEHHBIX
MIPU3HAKOB TPH PA3JIMYHBIX TUIIAX B3aUMOJICHCTBUS T'€HOB, COCTABJICHHE T€HOTHITHYECKUX
CXEM CKpEeIIMBaHUS

Tema 5.4.
I'eneTnka yenoseka

Coneprkanne yueOHOro MaTepurana

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOABI TEHETHUKU 4YEJIOBEKA:
reHeaJOrnyeckuii, OJIM3HEIOBbIM, LUTOreHETUYECKUHA, OMOXMMUYECKUH, MOJIEKYISPHO-
reHeTnyeckuil. COBpeMEHHOE OIpejesieHNe T'€HOTHIA: IMOJIHOTEHOMHOE CEKBEHHpPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ noMouisto [11[P-ananu3a. Hacnencteennslie 3abosieBanus
YelloBeKa: TIeHHble Ooyie3HH, OOJEe3HM C HACIEACTBEHHON MpenpacloioKeHHOCTHIO,
XpOMOCOMHBIE 0oje3HH. ComaThyeckue W TeHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[Ipunuuner 310poBOro o0Opaza KU3HHM, JMArHOCTUKH, TMPOPWIAKTUKH U  JIEYCHHS
TeHETHYECKUX  Oosie3Hed.  MenuKo-TeHeTHYeCKOe  KOHCYJABTHpPOBAaHUE.  3HAaYCHHE
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MCHHHHHCKOﬁ TCHCTUKKU B MPCAOTBPAIICHUN MW JICUHCHHUH TI'CHCTUYCCKHX 3a0071eBaHHMI
YCJI0BCKa

[IpakTrueckoe 3aHsATHE

Ne 8 «CocTtaBneHue 1 aHajIu3 pOAOCIOBHBIX YEJIOBEKA»

Pa3znena 6. DBOIOUOHHASA OMOJIOTUA

(o3}

Tema 6.1.
OBOJIIOIIMOHHAS
TEOpHs
U €€ MECTO
B OMOJIOTHH

Coneprkanne yaeOHOTo MaTepurana

[IpeanochuIKM BOZHUKHOBEHUS IBOJIFOIIMOHHON TEOPUU. DBOJIONMOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BrnusHue 3BOMIONMOHHONW TEOPHM HA pa3BUTHE OWOJOTHMM U JAPYTMX HayK.
CaunerenbctBa 3Bomouy. [laneonTonornyeckue: nociae10BaTeNbHOCTh MOSBICHUS BUJIOB B
MAJICOHTOJIOTUYECKOM JIETONUCH, NepexoiHble ¢Gopmbl. buoreorpaduueckue: cXoICTBO U
pasznuuue dayH U GJIop MATEPUKOB M OCTPOBOB. DMOPUOIOTHYECKHE: CXOJCTBA U Pa3THIUS
SMOPHOHOB Pa3HbIX BHJOB MO3BOHOYHBIX. CpaBHUTEIIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
aHAJIOTMYHBbIE, PYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUECKHE:
CXOJICTBO MEXaHM3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METa0OJIMYEeCKHX MyTel y Bcex
YKUBBIX OPraHU3MOB.

OpomtonmonHass teopus Y. Jlapsuna. IIpennochiiku BO3HUKHOBEHUS JapBHHH3MA.
JIBUKymiMe Cuiibl 3BOJIOUMU BHIOB 10 JlapBuHy (M30BITOUHOE pPAa3MHOKEHUE IPU
OTPaHUYEHHOCTH PECYPCOB, HEOIpenenEéHHas M3MEHYUBOCTh, OOphOa 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIH 0TOOD)

Tema 6.2.
MukposBomntonus

Coneprkanue yueOHOro MaTepuasa

Cunretnueckast Teopus 3Boioiuu (CTD) u e€ ocHOBHBIE MOJOKEHUS. MHKPOIBOIIOLIHUS.
HOHYJ'ISIIII/DI KaK €AMHHNI1la BUJaa U DBOJIOLUHA.

JBwxymme cuibl ((aKkTOpbl)IBONIONUK BUIOB B Mpupoje. MyTallMOHHBIN Mpolecc H
KOMOMHATUBHAsI W3MEHUYMBOCTH. [lomynsiuoHHble BOJHBI U Apeld TeHoB. M3onsuus u
murpanus. EcrecTBeHHBIH 0TOOp — HampaBnstomuit  daktop dBomtonud. DopMeI
€CTeCTBEHHOTO 0TOOpa. [IpHcIoco0IeHHOCTh OpraHU3MOB KakK pPE3yJIbTaT dSBOJIONWH.
[Tpumepsr mpucnocobneHuit y opranusmMoB. ApoMopdo3bl U HAMOAAANTAlUMU. Bum u
Bunoobpazoanue. Kpurepuu Buma. OcHoBHBIE (OPMBI BUA000PA30BaHUs: reorpauaeckoe,
HKOJIOTHYECKOE

Tema 6.3.
MakposBosronus

Coneprkanue yueOHOro MaTepuasa

MaxkpoosBomrorus. PopMbl  3BONIONMHU:  (UIETHYECKAsi, JWBEPreHTHAas, KOHBEPIreHTHAsd,
napasuienbHas. HeoOpatuMocTs 3BOmOLMN

[TpakTuueckoe 3aHsTre (Ha BHIOOP MpernoiaBaTes)

Ne 9 «CpaBHeHue BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO»
i «Onucanyue Npucnoco0JIEeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay

OK-01, OK-02,
OK-04

18



Pa3jen 7. Bo3HUKHOBeHNE U Pa3BUTHE JKM3HU HA 3emJie

Tema 7.1.
3apoxaeHue
Y Pa3BUTHE KU3HU

Copepxanue yueOHOro MaTepHasa

JloHay4yHble NPENCTABICHUA O 3apOXACHUM KU3HU. HaydHble I'MIOTE3bl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: abuoreHe3 U MaHcHepMus. XuMudeckasi 3BOJtOLUsA. AOUOTeHHbIM CUHTE3
OPraHMYECKHX BEIIECTB W3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKACHHE
XAMHAYECKOH 3Boronnd. HavanbHble 3Tambl Onosiornyeckoil ssomronmu. I'mmore3sa PHK-
mupa. @opmupoBaHre MeMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE IMpPOTOKIETKH. [lepBbie
KJIETKHM U UX HBOJIIOLMSA. POPMHUPOBAHNE OCHOBHBIX TPYII )KUBBIX OPTraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o ’paM u nepuojam. Karapxeil. Apxeickas U MpoTepo3oncKas
opbl. [laneosoiickas 3pa u e€ mepuoabl: KEeMOpPUNCKUN, OPAOBUKCKUH, CUIYypPUIICKUH,
JI€BOHCKHM, KAMEHHOYTOJIBHBIN, NEPMCKUA. Me3030icKas dpa U €€ NMEPUOIbl: TPUACOBBIN,
IOpcKkuii, MenoBou. KaitHo3oMckas »pa W €€ mepuoibl: MaJCOTeHOBBIN, HEOTCHOBBIH,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpraHu4cCcKoro Mupa.

CopepxaHne yueOHOr0 MaTepuaa

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHHe HBOJOLMU. OCHOBHBIE CHCTEMaTHYECKHE
TpyNNbl OPraHUu3MOB. XapaKTepUCTHKa KIMMaTa U TeoIoTHYecKuX mpoieccoB. OCHOBHBIE

[Ipoucxoxnenue ATambl ABOJIIOIMHM PACTUTEILHOTO W IKHUBOTHOTO MHUpPA. ApoMOpdo3bl Yy pACTCHHHA H
YyeJoBeKa — XKHUBOTHBIX. [10sIBJICHHE, paCIIBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.
AHTPOIOTEHE3 DBOJNIOIMS  4YeNIOBeKa. AHTPOIOJIOTHSI Kak Hayka. Pa3BUTHE TIPEICTaBICHUA O
MPOMCXOXACHUM YeloBeka. MeToabl W3ydeHHs aHTpororeHe3a. CXOJICTBA U pazTUUHS
YeJoBeKa M JKUBOTHBIX. CHCTEMATHUYECKOE IIOJIOKEHUE YeJIOBEKa. I[BI/I}KYHH/IC CHUIJIBI
(paxTopbr) aHTpomoreneza. HacnencTBeHHass HW3MEHYMBOCTh M €CTECTBEHHBIM OTOOP.
OOm1ecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHMA TPY/a, MBIIUICHUE, peUb
Tema 7.3. Coneprkanne yaeOHOT0 MaTepurana

OCHOBHEBIE CTaIUU
SBOJIIOLNHY Y€JIOBEKA

OCHOBHBIE CTaguU W BETBU HBOJIIOLMM 4YEJIOBEKA: aBCTPAJONMMUTEKH, YEIOBEK yMeEbIi,
Uenosek mpsaMoxoasumi, YenoBek HeaHIEepTalbCKUid, YenoBEeK pa3yMHbIE COBPEMEHHOTO
tuna. Haxoaku nckonaemMbIx OCTaHKOB, BpEMsl CYHIECTBOBAaHHUSA, 00JacTh PacpOCTpaHEHHUs,
00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpYIus.

UYenoBeueckue packl. OCHOBHbIE OOJBILINE pachl: €BPONEOUAHAs (€Bpa3uiickas), Herpo-
aBcTpajoujHas (PKBaTOpUalbHasi), MOHIOJIOMAHAs (a3uaTcKo-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEACTABUTENICH YEJIOBEUECKUX pac K YCIOBHUSM CYIIECCTBOBAHMUS.
EnunctBo uenoBeueckux pac. Kputuka pacuzma

[TpakTrdeckoe 3aHsaTHE (Ha BEIOOP MPENoaBaTesl)

Ne 10 «Bpems u myTH paccesneHust yelnoBeKa o MIaHeTe»
i «IIprcrnoco6IeHHOCTh YesloBeKa K Pa3HbIM YCIOBUSAM cpebl. BiusHue reorpadpuueckoit
cpeabl Ha MOP(OJIOTHIO M (PU3HOIIOTHIO YEITOBEKA)

OK-01, OK-02,
OK-04
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Pa3nen 8. Opranu3Mbl H OKpY Kaomas cpeaa

Tema 8.1. Coneprkanue yaeOHOro MaTepuasa 2
Okonorus DKoJorus Kak HayKa. 3a/lad ¥ pa3Jieibl SKOJIOTMH. MeTo bl 2KOJIOTUYECKUX UCCIIEI0BaHUM.
Kak Hayka. Cpenbl DKOJIOTUYECKOE MHUPOBO33PEHHE COBPEMEHHOTO uesoBeka. Cpelbl OOMTaHMS OPraHHU3MOB:
KU3HU. BOJHAsl, HA3€MHO-BO3JYILHAs, IIOYBEHHAs, BHYTPHUOPraHW3MEHHAsd. OKOJOTHYECKUE
OKoJorn4yeckue ¢dakropel. Kiaccudukanus sKoIOrMYecKuX (QakTOpoB: aOMOTHYECKHE, OHOTHYECKHE WU
(baxTops aHTpororeHusle. JleiictBue »sKojormueckux (akTopoB Ha OpraHu3Mbl.AOMOTHYECKHE
(bakTophl: CBET, TeMIEpaTypa, BiaxxHOCcThb. DoTonepuoausm. [IpucnocobiaeHuss opraHu3MoB
K JEeUCTBUIO aOMOTHYEeCKUX (akTopoB. buomornyeckue putmbl. broTudeckue (HakTopsbl. OK-01, OK-02,
Bunbr  OMOTHMYECKHMX  B3aMMOJIEWCTBHI: KOHKYPEHIMSA, XHIMHUYECTBO. [lapasuTtusm, OK-04, OK-07
MYTyajn3M, KOMMEHCaIn3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEHTPAIIU3M.
3HaueHne OMOTHUYECKUX B3aMMOJEHCTBHUI NJIsi CYHIECTBOBAHMS OPraHHW3MOB B MPHUPOJHBIX
coodmecTBax
Tema 8.2. Coneprxanue yueOHOro MaTepuasia 2
DKOJIOrn4ecKue DKOJIOTUYECKUE XapaKTEPUCTUKH Homyiasuuu. OCHOBHbIE TMOKAa3aTeIM MOMYJSALUU:
XapaKTepUCTUKU YHCIIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, Murpanus. JuHamuka
HOMYJISALUH YHCJIEHHOCTH NOMYJISLNU U €€ perysiius
[IpakTHYECKOE 3aHATHE 1
No 11 «Jloncu€t mIoTHOCTH MOMYNISIIHUA pa3HBIX BUJIOB PACTEHUN»
Paznen 9. CooGuiecTBa M 3K0OJI0rHYecKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Conepkanue yueGHOTO MaTeprasa 2 OK-04, OK-07
CooOmiecTBa CoobmectBo  opranu3mMoB  —  OuoreHo3.  CTpykTypbl ~ OHWOIIEHO3a:  BHJIOBas,
OpraHU3MOB, NIPOCTpaHCTBEHHas, Tpoduueckas (nuiiesas). Bunsl-nromunantel. CBs3u B OHOIIEHO3E.
9KOCHUCTEMBI Okonoruueckue cucteMel (3xocucteMbl). IloHsTne 006 »sKocucreMe U OUOTEOIEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopot BemiecTB ¥ MOTOK SHEPTHH B 3KOCUcTeME. Tpoduueckue (MHIIEBBIC) YPOBHU
skocuctembl. [lumeBbie nenu u cetu. OCHOBHbBIE IMOKa3aTeNd 3KOCUCTEMBI: OuoMacca,
MPOIYKIMSL. DKOJIOTUYECKUE MUPaMUIBL: MPOIYKIMHU, YUCIEHHOCTH, OrnoMacchl. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTD, caMoperysnus, pazsurue. Cykueccus
Tewma 9.2. CopepxaHne yueOHOro MaTepuasa 2
[Tpuponusie [IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI peK M 03Ep. ODKOCHUCTEMAa XBOHWHOTO WIH
9KOCUCTEMBI HIUPOKOJIMCTBEHHOTO jeca. AHTpOTIOTEHHBIE 9KOCUCTEMBL. ATPO3KOCHCTEMBI.

VYpb6oskocucrembl. buonorndeckoe u  XO3SHCTBEHHOE 3HAYEHUE AarpodKOCUCTEM U
ypboskocucreM. buopasznoobpasue kak (akrop ycrtoiumBocTu 3KocucteM. CoxpaHeHHE
OMOJIOTUYECKOro pa3HooOpasus Ha 3emiie
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Tema 9.3.
buocdepa —
riao0aabHas

JKOCHCTEMa 3eMIIH

CopepxaHue yueOHOro MaTepuasa

VYuenue B. U. Bepraackoro o 6uochepe. ['panuiipl, coctaB u cTpykrypa 6mochepsl. XKupoe
BemectB0 U ero (Qynkmuu. OcobeHHocTH OMOCheEpbl Kak TI00aJbHOW 3KOCHCTEMBIL.
JluHamuueckoe paBHOBecue M oOpaTHas cBsizsb B Oumocdepe. KpyroBopoTbl BemiectB u
OMOTCOXMMHUYECKHE IHKIBI 3JEMEHTOB (yrjiepoaa, a3ora). 30HAIBHOCTH Ouochepsl.
OcHoBHbIE OMOMBI CYIITU

Tema 9.4. IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE  coAep:KaHHe (coep:kaHHe NPHKJIATHOIO
Bnusaune MOJYJIfA)
AHTPOIIOTEHHBIX YenoseuecTtBo B 6uochepe 3emiin. AHTpONOreHHble U3MeHeHus: B ouocdepe. ['mobanbHbIE
(bakTopoB Ha sKosioruueckue mpobaemsl. CocyliecTBOBaHME NPUPOABI M uenoBedecTBa. CoxpaHeHHe
o6uochepy O0uopa3zHooOpa3usi Kak OCHOBa ycroilumBocT Ouoceprl. OcHOBa palloHaIbHOIO
yIpaBJIeHUs] MPHUPOJHBIMU pecypcaMH W HX HCHOJb30BaHUE. JlOCTHXKeHHS OMONOTHUH U
OXpaHa MPHUPOJIb
[IpakTuyeckoe 3aHsTHE (Ha BBIOOp MpernoaaBaTess)
No 12 «OTx0/1b1 TPOU3BOJICTBAY»
WIH «DKOJOTHYECKUE ACTIEKTHI TPOPECCHOHATBHOMN e TETEHOCTH
nu «IIpodunakTrka npodeccuoHaIbHbIX 3a00JI€BaHUN»
i «BrusiHEe TPON3BOICTBEHHBIX ()aKTOPOB HA OPTaHU3M YEIOBEKa»
Tema 9.5. IIpodeccnoHaIbLHO OpPHMEHTHPOBAHHOE CoOAep:KaHHe (coaep:KaHHe MPHKJIATHOIO
BnusiHue couumanbHo- | MOIYJIst)
9KOJIOTUYECKUX 3110poBbE U €ro cocranisone. PakTopbl, MOJOKUTEIFHO U OTPHULIATENBHO BIUSIOUINE HA

¢bakTopoB Ha
3JI0POBBE YETIOBEKA

OopraHu3M uyejoBeka. [IpoOsema TEXHOTEHHBIX BO3JCHCTBHUI Ha 3I0pPOBhE YEIOBEKA
(37eKTpOMAarHUTHBIE TI0JIsA, OBITOBAs XUMHS, H30BITOYHBIC IIYMbI, pagHalus W T.IL.).
AnanTands opraHuM3Ma 4eJoBeKa K (QakTropamM OKpyKarormiedl cpensl. [IpuHIMMBI
(dhopMupoBaHUS 30pOBhEcOEpeTaromiero nopeAcHus. Ou3nveckass aKTHBHOCTh U 370POBbBE.
broxumMuyeckne aceKThl palliOHATBHOTO MTUTAHMS

JlabopaTopHble 3aHATH

Ne 3 «YMcTBeHHast pabOTOCTIOCOOHOCTHY

unu «Brusiaue abuotndeckux (HakTOpoB HA YETOBEKa» (B KAYECTBE TPUTTEPOB, CHUKAIOIITUX
paboToCTIOCOOHOCTh,  HCIIONIB30BAaTh  YCIOBUSL  OCYIIECTBICHHUA  MPOQeCcCHOHANIBHON
JCSITEILHOCTH: IIIyM, TeMIIepaTypa, pusuueckas Harpy3Ka u T.J1.)

Pa3nen 10. Cesiekuusi Oprann3MoB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Cenekuus
KaK HayKa U Ipolece

Copnepxanue y4eOHOTO MaTepHasa

Cenekiusi Kak Hayka W Tpolecc. 3apoXxIeHHe CeNeKIu U goMmecTtukanus. Ydyenue H. U.
BapunoBa 0 1meHTpax MHOrooOpasus M MPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuii. LleHTpsl

OK-01, OK-02,
OK-04, OK-07
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MPOUCXOXKICHUS JOMAIIHUX >XUBOTHBIX. CopT, mopoja, mramM. COBpPEMEHHbBIE METOJIbI
CEJICKII1U. MaccoBbrit
U WHIAWBUAYAJBHBIH OTOOpPHI B CEJCKIMH PACTCHUN M KUBOTHBIX. OIICHKa JKCTEphepa.
bnuskoponcTBeHHOE cKpemmBaHue — WHOpuauHT. Yncras nuaua. CKpelBaHHE YUCTHIX
nuaui. ['ereposuc, nnm ruOpuaHas cwia. HeponcTBeHHOE CKpeIMBaHUE — ayTOPHJIMHT.
Otnanénnas rubOpuauzanuss U e€ ycrnexu. VICKyCcCTBEHHBIM MyTareHe3 U IOJy4EeHHE
MOJUTIIONA0B. JIOCTH)KEHUS CEJIEKIIMKM PACTEHUMN, dKUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 10.2.
OCHOBBI
OHOTEXHOJIOTUHU

buorexHosoruss kak oTpacib INPOM3BOACTBA. ['€HHas HHXKEHEpUsA. OTambl CO3LAHMA
pexomOunantHoil /IHK u Tpancrennsix opranuzmoB. Kietounas nnxeHepus. Knetounsie
KYJIBTYPBI. MukpokoHaJIbHOE pa3MHOKEHHE pacTeHHH. Knonuposanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHUE M ITHYECKHE
npo6aemsl. 'MO — reHeTudecku MOAM(PHULIUPOBAHHbBIE OPraHU3MbI

Tema 10.3.
buorexnonornu
B )KM3HHU U npodeccuu

IIpodeccnonaibHO OpHMEHTHPOBAHHOE CoOAep:KaHMe (comep:KaHHe TMPHKJIATHOTO
MOJYJIfA)

OCHOBHBIE HaNpaBJICHUSI COBPEMEHHOW OMOTEXHOJIOTHU B MTPOGECCHOHATFHON JEATEIIEHOCTH
YeJI0BeKa. Meroasl OMOTEXHOIOTHH. OOBeKTHI OMOTEXHOJIOTHH. OTHKa
OMOTEXHOIOTMUECKHUX

U TEHETHMYECKHX JKCIepUMEHTOB. llpaBuna momcka W aHaim3a OHMOIKOIOTUYECKOM
nHpopmaruu

U3 Pa3NUYHBIX MCTOYHHMKOB (Hay4yHas W y4eOHO-HaydHas JIMTepaTypa, CpeACTBa MacCOBOH
nHpopmanuu, cetb IHTEpHET U pyrue)

HpaKTI/I‘ICCKOC 3aHATUC

Neo 13 Keiicel Ha aHanu3 uHGOPMAIUN O HAYYHBIX JOCTIXKCHUAX B 00JIACTH T€HETHUECKHUX
TEXHOJIOTHH, KJIETOYHOW MHKEHEPUH, TTUIIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra Kkeiica: mpeAcTaBIeHHUE PE3YyIbTaTOB DEIICHUS KEHCOB (BBICTYIUICHUE C
MIPE3CHTAIIHECH )

Pa3zgea 11. Pemienne K

eiicoB B 00,1aCTH OMOTEXHOJIOT Ui

Tema 11.1.1.
buorexnonoruun
B MPOMBIIIJIEHHOCTH

IIpodeccnonaibHO OpHMEHTHPOBAHHOE CoOAep:KaHHe (coaep:KaHHEe TPHKJIIATHOTO
MOJYJIfA)

Pa3BuTue nmpoOMBIIITICHHON OMOTEXHOJIOTUH U €€ NMPUMEHEHUE B KHU3HH YEJIOBEKa, IIOUCK U
aHaIu3 MHPOpPMaLUMU U3 pa3IMYHbIX UCTOYHUKOB (HayyHas M ydyeOHO-HayuyHas JIMTepaTypa,
CpecTBa MaccoBOW MH(OpMaLUH, ceTh MIHTEpHET U Apyrue)

[IpakTHuecKue 3aHATUS

Ne 15 Keiicel Ha aHanu3 wHGOpPMAIMKA O PA3BUTUM MPOMBIIUICHHOH OMOTEXHOJOTHHA (1O
MUHU-TPYIIIaM).
Ne 16 3ammra Keiica: mpeAcTaBleHUE Pe3ylbTaTOB pPELIEHUS KEHWCOB (BBICTYIUIEHUE C

OK-01, OK-02,
OK-04, OK-07
IIK...
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MIPE3CHTAINCH )

Tema 11.1.2. IIpodeccnoHaTbHO OpPHEHTHPOBAHHOE cojlep:KaHUe (CoAepKAHHEe NPHUKJIATHOTO 6
CoruanbHo- MOYJIsl)
OTHYECKHE aCIEKThl | DTUYECKUE aCMEeKThl Pa3BUTUSI OMOTEXHOJIOTUI M MPUMEHEHHUE UX B JKU3HH YEJIOBEKA, OUCK
OMOTEXHOIOTHIA U aHanu3 MHQOpPMalUUM M3 pa3IMYHBIX HCTOYHHUKOB (HayyHas M y4eOHO-Hay4Has
JUTEepaTypa, CpeAcTBa MaccoBoi nHdopmanuu, cetb UHTEpHET U Ipyrue)
[IpakTnyeckue 3aHATHs 4
No 15 Keticel Ha aHanu3 nHGOpMauu 00 ITUYECKUX ACTIEKTaX Pa3BUTHsI OMOTEXHOJIOTHH (110
MUHU-TPYIIIaM).
No 16 3ammura keiica: MpeNCTaBICHHE PE3YyIbTAaTOB PEIICHHUS KEWCOB (BBICTYIUICHHE C
MpEe3CHTAINEH)
Tema 11.1.3. IIpodeccnoHanbHO OpHEHTHPOBAHHOE coAep:KaHHe (coAepkaHHe NPHKJIATHOIO 6
buorexnonoruu MOJYJIst)
Y TEXHUYECKUE PazButue OMOTEXHOJNIOTMH € NPUMEHEHHEM TEXHMYECKHUX CHCTeM (OMOMH)KeHepus,
CUCTEMBI OouonHpopMaTuka, OMOHMKA) MU WX NPUMEHEHUE B HKU3HU YEJOBEKa, IOUCK M aHaIU3
uHpOpPMAllMM M3 PA3IMYHBIX HCTOYHMKOB (HayyHas M y4yeOHO-HayuyHas JUTepaTypa,
cpeJlicTBa MaccoBoi nHpopmaiuu, cetb MHTEpHET U 1pyrue)
[IpakTnyeckue 3aHATHUs 4
No 15 Keiicel Ha ananmu3 wHOpMauMU O pa3BUTUHM OMOTEXHOJOTHH C NPUMEHEHHEM
TEXHUYECKUX CUCTEM (TI0 MUHU-TPYIIIaM).
No 16 3ammura keiica: MpenCTaBICHHE PE3YIbTAaTOB PEIICHUS KEHWCOB (BBICTYIUICHHE C
MIPE3CHTAINECH)
IIpomesxyTouHnasi arrecTanus (1uddepeHIpOBaHHBINA 3a4eT) 2
Bcero: 72
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3. YCJIOBUA PEAJIMBAIINUA ITPOT'PAMMBI JIUCHUAIIVIMHBI

3.1. TpeGoBaHHs K MUHUMAJIbHOMY MATEPUATIBLHO-TEXHUYECKOMY

o0ecrneYeHu o
s peanu3anMu NPOrpaMmbl JUCHUIJIMHBIL JTOJKHBI OBITh TPeXyCMOTPEHbI
cJieaylolye crenuajbHble MoOMeneHus :

Kabuner XvuMuu 1 eCTECTBO3HAHUS, OCHAIIICHHBI 000py10BaHUEM

3.2. HudopmannoHHoe odecrnieyeHne peaau3anu NporpaMmsbl
Jliist peanu3anuy mporpamMmbl OMOIHMOTEYHBIN POHT 00pa3oBaTETHLHON OpraHU3alun
JOJDKEH UMETh TIeYaTHbIE W/WUJTU AJIEKTPOHHBIE 00pa3oBaTelbHbIe U HH(POPMAIIMOHHBIC
peCypChl, pEKOMEHIOBAHHBIE JIJISI UCTIOJIb30BaHUS B 00pa30BaTEILHOM TIpoliecce, He
cTapiie 5 JIeT C MOMEHTa WU3/IaHHUs.

OcHOBHAA JUTEpaTypa:

1. buonorus: y4yeOHMK M TNPAKTUKyM JJIg  CpelHero mnpodeccuOHaIbHOTO
obpazoBanus /B. H. Speirun [u np.]; mox pexakmueit B. H. SIpeirnna. — 2-e usm.
— Mocksa: UznarensctBo FOpaiit, 2023. — 378 c. https://urait.ru/bcode/511618

JlomoJIHUTEILHASA JIMTepaTypa:

1. bubnroTeka MaTepHaoB, KHUT ¥ y4eOHHKOB, CTAaTeH JIJIsk IKOJILHUKOB M CTYIEHTOB
http://humbio.ru/

2.DJeKTpOHHBIE 00pa3oBaTeNbHbBIC pecypchl mo ouonoruu https://rosuchebnik.ru/material/elektronnye-
obrazovatelnye-resursy-po-

3.Bcs 6uonorus https://www.shio.info/

4. Basa 3HaHuii o BceM TemaM ouosioruu 1 menuuuuel http://medbiol.ru/



https://urait.ru/bcode/511618
http://humbio.ru/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-
https://www.sbio.info/
http://medbiol.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUII/INHbI
KoHTposb 1 olieHKa pe3yiabTaToB OOyUEHHUS! OCYLIECTBIISIETCS MPENoiaBaTeeM B

npoLecce NPOBEAEHUS MPAKTUUECKUX 3aHATHA U Ja00paTOPHBIX padOT, TECTUPOBAHUSA, a
TAaK)KE  BBINOJHEHUS  OOYYalOIIMMHUCS  WHAMBHIYAJIbHBIX  3a/laHUil, TPOEKTOB,
uccienoBanuid. Pe3ynprarhl 00ydeHHs ONpeAesioT, 4YTO o0y4daromuecs: A0KHbI 3HATh,
NOHUMATh U IEMOHCTPUPOBATH [0 3aBEPUICHUN U3YUECHHS AUCLIMIUIUHBI.

Pe3yabTaThl 0CBOCHUS IUCHMILIMHBI
DopMBbI U METObI
OK u IIK
®opMuUpOBaHUE YMEHHUI OOBSICHATH POJIb OK 3amnosiHeHUe TaOIHIIBI C
O6uosnoruu B pOpMUPOBAHUHN HAYYHOTO 01 OMMMCAHUEM METOJIOB
MHUPOBO33PCHUA; BKJIA/] OMOJIOrHUECKUX MUKPOCKOIIMPOBAHMUS C UX
Teopuii B pOpMUPOBAHNE COBPEMEHHOMN JTIOCTOMHCTBAMH U
GCTCCTBCHHO-HaquOﬁ KapTUHBI MUPA, HEIOCTAaTKaMU.
€IUHCTBO KWBOU U HEKUBOU ITPUPO/IBI,
POACTBO XKUBBIX OPraHU3MOB; 3anonHeHHe Ta0HLbI
buonorus kak nHayka. OOmias «BKJIajl yueHbIX B PasBUTHE
XapaKTEPUCTHUKA KU3HU Ononoruu»
3anoJIHEHUE CPAaBHUTEIIbHOU
Ta0IHIIBI CXOJICTBA U
pa3Iu4ui )KUBOTO U HE
KUBOT'O
IIpoBepka Terpanu.
IIpoBepka noMamrHuX 3aaad4.
OueHnBaHKE MPAKTUYECKHUX
paoor.
IIpomexyTOUHBIN KOHTPOIIb.
DopMyJIMpPOBaHKME 3HAHUH 0 KJIeTKe— OK
CTPYKTYPHO- (PYHKIMOHAJIbHASA 01
e¢IMHUIIAKMBOI0, KJIETOYHOM
TeOpHUHU OK
- OCHOBHBI€ MOJOKEHUS OMOJIOrMYECKUX 02
TEOPUU M 3aKOHOMEPHOCTEMN: KIIETOYHON OK
TEOpUHU 04
- CTpoeHHE U (PYHKIITMOHHPOBAHUE
OMOJIOrMYECKUX OOBEKTOB: KIETKHU, T€HOB U
XPOMOCOM, CTPYKTYPBI BUIa U SKOCUCTEM;
CrpykTypHO-(pYHKIIOHATIBHBIE (DAKTOPHI OK @poHTAIBbHBIN
HACJIEACTBEHHOCTH 01 OIIpOC




OK Pazpabotka
02 rioccapus
Pemienue 3amau Ha
ONpENEIEHNE
MOCJIEI0BATEILHOCTH
HYKJIEOTHUIOB,AMUHOKHUCIIOT B
HOpPME U B CIy4dae
M3MEHEHUANOCIIEI0BATEIBHOC
tuHykieornao JJHK
OOMeH BeleCTB U IPEBpaIlEHUEIHEPTUH B OK @poHTATBHBIN OMPOC
KJIETKE 02 3anoyiHeHUE
CpPaBHUTEIIBHO
A TaOIUIbI
XapaKTEePUCTU
K TUIIOB
oOmeHa
BEIIECTB
Ku3ueHuoit MUKJI KJIETKU. MUTO3. OK OOcCyXIeHre 110 BOIPOCcaM
Meiios 02 JIEKIINU
OK Pazpabotka JICHTBI
04 BPEMEHU KU3HEHHOTO
UK
®opMHpOBaHHE CYIIHOCTH OK OuennBaeMasi IUCKyCCHUS
OMOJIOrMYECKUX TIPOIIECCOB: PA3MHOKECHUS, 02 PazpaboTka MeHTAIHHOM
OILIOJOTBOPCHUS, ACHCTBH OK KapThITKAHEW, OPraHOB U
HCKYCCTBCHHOI'O U €CCTCCTBCHHOI'O 0T60pa. 04 CUCTEM OPraHOB OPTaHU3MOB
CTpOCHI/lH H (l)yHK]_[I/II/I OoOpraHmsma (paCTeHI/IH, JKUBOTHBIE,
CrpoeHune opraHusma. YEeJI0BEK) C KpaTKOU
XapaKTEPUCTUKON X
byHKINAN
DopMel Pa3MHOXXCHHS OpPraHUM3MOB OK OpoHTANBHBIN ONPOC
02 3anonHeHre TabIuIbl ¢
KPaTKOW XapaKTEPUCTUKOU U
npuMepamu Gopm
pPa3MHOXXEHUSI OPraHU3MOB
OHTOreHe3 pacTeHHi, KUBOTHBIXH OK Pa3paboTKa JIEHTBI BpEMEHU C
YeJioBeKa 02 XapaKTEPUCTUKON 3TaIloB
OK OHTOr'eHe3a OTAEILHOU
04 IPYIIION )KUBOTHBIX U

YCJIOBCKA 11O MUKPOI'pYIIIIaM

Tect/onpoc

CocTaBiieHHE KU3HECHHBIX

[UKJIOBPACTCHUHN MO

ornenaM (MOXOBHUJIHBIC

XBOIICBHUIHEIC,
MarnopOTHUKOBUIHbIE,




TOJIOCEMEHHBIE,

MOKPBITOCEMEHHBIE)
OK Pa3zpabotka
DopMHUpPOBATH YMEHHE PEIIAThH 02 rjaoccapus
3JIEMEHTapHbIE OMOJIOTHYECKHE 3a]1a4H; OK DpoHTaNbHBIN
COCTaBJISITh 3JIEMEHTAPHBIE CXEMBI 04 ompoc Tecr mo
CKpEIIUBAHUS U CXEMBbI TTIEPEHOCA BEIIECTB BOIIPOCAM JIEKI[UH
" IISpcaadn SHCPIrum B SKOCUCTCMaAxX (HeHI/I Penienue 3aJa4 Ha
MUTaHUs); ONMKCHIBATH OCOOCHHOCTH BHUJIOB OTIpeJieNieHHe BEPOSATHOCTH
10 MOP(OJIOrMYECKOMY KPUTEPHUIO BO3HUKHOBEHHSI
33KOHOMepHOCTI/I HacJI€a0BaHUA HACJIEACTBEHHBIX IIPU3HAKOB
pu MOHO-, JTU-,
MOJINTUOPUTHOM U
aHAJTU3UPYIOIIEM
CKpELIMBAHUH,
COCTaBJICHUE
TEHOTUITMYECKUX CXEM
CKpEIUBaHUS
CrensieHHoe HacJIeJOBaHUE OK TecT
MIPU3HAKOB 01
OK Pa3paboTtka rioccapus
02 Pemenue 3agau Ha
OTpeJieNICHHE BEPOSITHOCTU
BO3HUKHOBEHHS
HACJIEJICTBEHHBIX MMPU3HAKOB
P CUEIJIEHHOM
HaCJIeIOBaHUH,
COCTaBJICHUE
TEHOTUITUYECKUX CXEM
CKpEIIUBaHUS
Pemenue 3a1a4 Ha orpeiesieHue Trma OK Tecr.
MyTanuu npu nepenade 01
HACJICACTBEHHBIX IPU3HAKOB,COCTABICHUE Pemenne sana4 Ha
FEHOTUITUYECKUX CXEM CKPEIIUBAHUS OK ONpCACICHUC THIIAMyTaliH
02 pH
OK nepeaaye
04 HACJIEJICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE
TEHOTUIIMYECKUX CXEM
CKpEIIUBaHUS
Teopus 3Bosrounu Vcropus OK @poHTaIBHBIA OIIPOC
ABOJIFOLIMOHHOI0 YUEHHS. 02 Pa3paboTka rimoccapus
Mukpo3BoIrOIHS. OK TepMUHOB. Pa3zpaboTka
04 JICHTBI BpEMCHHU

pa3BUTHA
ABOJIOLIMOHHOT O
YYEHUS




MakpoosBomonus. Bo3HUKHOBEHUE U OK OuennBaeMas
Pa3BUTHEKU3HU HA 3eMJie 02 JIACK
OK yccust:
04 UCITOTb30BaHUE
apryMeHTOB,
OMOJIOTHYECKOM
TEPMHUHOJIOTUA U CUMBOJIMKH
JJIs1 JOKA3aTeIbCTBA POJICTBA
OPTaHU3MOB PA3HBIX
CHUCTEMATHUYECKUXTPYTII
Pazpabotka JICHTBI
BpEMEHU
BO3HUKHOBEHUS U PA3BUTHUS
JKU3HU Ha 3emJie
®opMHpPOBAHME 3HAHUM 110 OK OpoHTATBHBIN U
MPOUCXOXKJCHUIO YEJIOBEKa  — 02 VMHJIMBUIYaJbHBIN OMpoC.
AHTPOIIOrEHE3A. OK OuenuBaeMasi  JIHCKyCCHUSA
YMmeHue AHAJIU3UPOBATH U OLICHHUBATH 04 HpoMex(yTquf,Ii/’I KOHTPOJIb.
pa3IMYHBIE TUIIOTE3BI O CYIIHOCTH, ITpoBepka Terpaau.
IMPOUCXOKACHHUHU KU3HU U YCIIOBCKA, HpOBepKa JOMAIIIHUX
rJ100aIbHbIE DKOJIOTUYECKHEe TTPOOJIeMbl U 3a1aHuil.
WX PEIICHHMS, TIOCIICICTBUS COOCTBEHHOM
NESITEIIbHOCTHA B OKPYKAKOIIEH CPEE;
®opMUpOBaHUE YMEHUI 00bACHSATD! OK OpoHTATIBHBIN U
B3aMMOCBSI3U U B3aUMOJCUCTBUE 01 VHJIMBUTYaJbHBIN OMpoC.
OpPraHu3MOB U OKPY’KAIOILIEN CPEBI; OuennBaeMas
MPUYUHBI ¥ (PAaKTOPBI IBOJIFOINH, OK TIACK
U3MEHSIEMOCTh BUJIOB; HAPYIICHUS B 02 YCCHS:
Pa3BUTHHU OPTaHU3MOB, MYTAllUU U UX 87K OreHUBaHKE MPAKTHYCCKUX
3HAYEHHUE B BO3HUKHOBEHUHU 3aJaHUMN.
HACJICACTBECHHBIX 3a00JICBAaHUM; [IpoMeXyTOUHBIN KOHTPOIb.
YCTOMYMBOCTb, PA3BUTUE U CMEHBI ITpoBepka TeTpaam.
O9KOCHUCTEM, HCO6XOI[I/IMOCTB COXpaHCHUA HpOBepKa JTOMAaIITHUX
MHOT'000pa3us BUIOB; 3a1aHuii.
YMeHue perars 3JIEMEHTapHbIe
OMOJIOrMYECKHE 3a]]aUH; COCTABIIATh
AJIEMEHTAPHBIEC CXEMbI CKPEIIMBAHUS U
CXEMBI [IEpEHOCA BEIIECTB U NIEpEaayun
SHEPIuM B AKOCHUCTEMAX (1IN MUTAHUS);
OMMHUCHIBATh OCOOEHHOCTHU BUJIOB T10
MOP(OJIOTUYECKOMY KPUTEPHUIO;
Oxonoruyeckre  (aKTOpbl M CPEIbI OK OpoHTANBHBIN U
KU3HU 01 WHIUBUAYAIbHBIN OIIPOC.
OK OuenuBaemass ~ QUCKycCCHs

02




OK

07
[Honynsuus, cood1ecTBa, 5KOCUCTEMBI OK CocraBieHne cxem
01 KPYTOBOPOTaBEIIECTB,
WCIIOIb3YS MaTEPUAIIbI
OK JEKLIHNH
02
Pemrenne npakruko-
OK OPUEHTUPOBAHHBIX
07 pPACYETHBIX 3aIaHUN 110
MEPEHOCY BEIIECTBA U
SHEPI'MH B SKOCHCTEMAX C
COCTaBJICHHE TPOPUUECKUX
Here 1 nmupamMu OMoMacChl
U DHEPTUU
buocdepa - riI00anbHas OK OreHrBaeMast TUCKYCCHs
AKOJIOTMYECKas CUCTEMA 01 OneHMBaHKE MPAKTUYECKUX
3aJIaHAM.
OK IIpoMeXyTOUHBIN KOHTPOIIb.
02 IIpoBepka Terpaau.
OK IIpoBepka JoMalHux
07 3aJIaHUM.
Brnusane — aHTpOMOTEeHHBIX (PAKTOPOB Ha OK OuenuBaeMasi JUCKYyCCHs
ouochepy 02
Brimonnenue madopatopHoi
OK paboThI Ha BHIOOP:
04 "VMcTBeHHas
OK paboToCcTIOCOOHOCTH",
07
"BnusHue abuoTH4eCKuX
(akTOpOB HayeloBeKa
(HU3KHUE U BBICOKHE
TEeMIIepaTyphl)"
buoJaorus B ;kM3HHU OK 3amura Keiica:
buorexHonoruun B YKU3HU KaXKJ10TO. 01 IpeACTaBICHNUE PE3YIbTATOB
[TpompitiuieHHast OUOTEXHOIOTHS pelieHus KeicoB
BHOTEXHONOTMA U TEXHUYECKUECUCTEMBI OK (BBICTYTUICHHE C
02 npe3eHTauueii). BeimonHenue
(())f Kelca Ha aHaIu3

UH(GOpPMALIUK O HAYYHBIX
JTOCTH)KCHUSX BOOIACTH
T€HETUYECKUX TEXHOJOTHH,
KJIETOUHOU MHKEHEPUH,
ITUIIEBBIX OMOTEXHOJIOTUH (110
rpynmnam), npeacTaBieHue
pE3yIbTaTOB PEIICHUS KEHCOB










