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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo0pa3oBaTe/IbHOM

AUCIHHUIIJINHBI «buoJsorus»

1.1. MecT0 AUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpamMMbl
CIIO:

O6mieobpa3oBaTenbHas AUCHUILINHA «buosorusy sBIsIeTCs 00A3aTeIbHON
yacTbl0  0OHIe00pa30BaTEIbHOrO ILHUKIAa 00pa3oBaTENbHOW MPOrpamMMbl B
cootBeTcTBHH ¢ PI'OC CIIO no cnennansHocTh 34.02.01 CectpuHckoe neno.

1.2. llean ¥ muIaHUpyeMble Pe3yJbTAThl OCBOCHUS IUCHUILIUHBI:
1.2.1. leap aucuMnInHbI

Copeprkanue nporpammbl 0011e00pa3oBaTeIbHON TUCUUIIIUHBI « bruosorus»
HAnpaBJICHO Ha JOCTHXKEHUE pe3yJbTaTOB €€ U3YYeHHs] B COOTBETCTBHUHU
¢ tpedoBanusiMu OI'OC COO c¢ ydetoM mnpodeccuoHAIbHONW HaNpaBIECHHOCTH
®I'OC CIIO. lenp u3ydenus nucuuruinHbl «buosorus» Ha 6a30BOM YpOBHE —
OBJIaJIcHNE  OOy4YalIIUMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpPraHM3allud JKUBBIX CHCTEM pa3HOrO0 paHra M NpUOOpEeTeHHE yMEHU
UCMOJIb30BaTh 3THU 3HAHMSA ISl TPAMOTHBIX JEHCTBUM B OTHOLIEHUH OOBEKTOB
’KUBOW IPHUPOJIbI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.
JloCTI)KEeHHEe Leau HW3y4YeHus AUCUUIUIMHBI «buosjorus» Ha 0a30BOM ypOBHE
o0ecrneurBaeTcsl peleHUEeM CISAYIOUINX 3a1a4:
o OCBOEHHE OOYYaIOUIUMUCS CUCTEMbl 3HAHUNH O OMOJIOIMYECKHUX TEOPHSIX,
YYEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, FMIOTE3aX, MIpaBuiIax, CIy’KalluX OCHOBOM
g (GOpPMUPOBAaHUS NPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MHpa,
0 METOJIaX Hay4YHOTO MO3HaHHUs, CTPOCHUU, MHOI000pa3uu U 0COOEHHOCTAX YKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3aLMH, BBIIAIOIIUXCSA OTKPBITUAX U COBPEMEHHBIX
UCCJIEJOBAHUAX B OMOJIOTHH;
o GopmupoBanue y o0Oydyaromuxcs IMO3HABATENbHBIX, HHTEIUICKTYaIbHBIX
U TBOPYECKHX CIIOCOOHOCTEN B NpPOLIECCE aHANM3a JIAHHBIX O MYyTIX Pa3BUTHS
B OMOJIOTMM HAy4YHBIX B3IJIAJIOB, UJEH M MOAXOJ0B K M3YyUYEHHUIO >KUBBIX CHUCTEM

Pa3HOr0 YPOBHS OpraHU3aIlNY;



o CTaHOBJIEHHE Yy oOOydarommxcs oOmeldl KyJbTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUH OOBICHATH M OICHUBATH SBICHUS OKPY>KAIOIIETO
MUpa KUBOH MPUPOJIBI HA OCHOBAHHMH 3HAHUH M OTIBITA, MTOTYYEHHBIX TIPH U3YUCHUU
OHOJIOTHH;

o dopMupoBaHUE Y OOYyYaIOMUXCS YMEHHHA WLIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHWW B TPAKTUYCCKOW JCATEIBHOCTH YEJIOBEKa, Pa3BHTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI M arpoOUOTEXHOIOTHH;

o BOCIIUTaHUE YOSKAEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEIIOBEKOM JKUBOU
IPHUPOJIBI, HEOOXOIMMOCTH OEPEIKHOTO OTHOMIECHUS K HEH, COOTIOICHUS STHICCKUX
HOPM TIPH TIPOBEJICHUN OMOJOTUYECKHUX UCCIICIOBAHHMIA;,

o OCO3HAHHME IICHHOCTH OWOJIOTHYCCKUX 3HAHWK JUUIS TOBBIINICHHUS YPOBHS
9KOJIOTUYECKOU KYJIBTYPBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

o NPUMCHEHUE MPUOOPETEHHBIX 3HAHUH W YMEHHUU B IOBCEIHEBHOHN JKU3HU
JUTSL OIIEHKH TTOCJICICTBHIA CBOCH JCATEIBHOCTH IO OTHOIICHUIO K OKPY KaroIICH
cpelne, COOCTBEHHOMY 3/I0pOBBI0, 000CHOBAaHHUE M COOIIIO/ICHUE MEP TPOPUITAKTHKH
3a00JIeBaHM.

s pewenus 3a0ay u docmudiceHus yenetl u3yueHusi OUCYUNIUHbL 8 CUCeEME
cpedHe20 NpogheccuoHanbHo20 00pA308anUsl, 8 NPUMEPHOU pabouell npozpamme
8blOENIeHO OCHOBHOE U NPOPECCUOHATbHO OPUEHMUPOBAHHOE COOEPIUCAHUE.

B ocnosnoe cooepoicanue 6xniouensl 6ce cooepaicamenbHule TUHUU, KOMOopble
npeonazaromcs Olisl 003amenbHo20 U3yueHus GedeparvHoll 00pa308amebHOl
npoepammoil cpedne2o obwe2o obpazosanus no buonocuu (6azosevlii yposens).
IIpu paspabomke pabouei npocpammvi OUCYUNIUHBL, NPEN0OABaAmMenb 6npase
UBMEHUMb  NOCIe008AMENbHOCMb  U3YYeHUs. U 00beM  uYdacos, OmeooUMbLl
HA U3y4eHue mem OCHOBHO2O COOEPICAHUSL Ol YCIAHOBNIEHUSL MENCPEeOMEMHbLX
ceszell c opyaumu OUCYUNTIUHAMU 00WeobpazoeamenbHO20
u obwenpogeccuonanrvhozco yukios yueonozo niawa OIl CIIO. Ilpenodasamens
enpage 3aMeHUMb J1a0OPAMoOpHble U NpaKmudecKue 3aHAMUs OCHOBHO20
co0epixcanus HA  AHANO2UYHble NO  memamuke, VUUMbIEAs — UMeloujeecs

8 00PaA308aMeENbHOL OPAHU3AYUU 000PYO0BAHUE.



1.2.2. Ilnanupyemble pe3yjbTaTbl OCBOCHUS  001IC00pPa30BaTEIbLHOM
aucuIIMHLI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme xomnereHuuu (nanee — OK) u npodeccnoHanbHbIE KOMIIETEHIIMH
(manee — IIK) ®I'OC CIIO B coOTHECEHUU C JUYHOCTHBIMHU, METANPEAMETHBIMU
U NpPEeIMETHBIMHU pe3yibTaTaMu o0yueHus Oa3zoBoro ypoBHs (manee — IIPO)

dI'OC COO npencraBieHsl B TaOIUIIE:



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI i

HJIaHpreMBIe pe3yJbTaThbl 0OCBOCHUA IPOrpaMMbl IO JTUCHUIIJINHE

Oomue

I[ncunn.ﬂnnapﬂme

OK 01. Berbupatp
CTIOCOOBI PEeUICHHS
3amad
npo¢eCCHOHAILHON
JEATSITLHOCTH
MPUMECHUTEIBHO

K Pa3IMYHbIM
KOHTEKCTaM

JInyHOCTHBIE PE3yAbTAThI JOHKHBI OTPAKaTh B YACTHU:
TPYJIOBOTO BOCITUTAHUS:

- TOTOBHOCTH K TpyAYy,
MacTepCTBa, TPYI0TIO0HE;
- TOTOBHOCTh K  aKTUBHOH  JCATEIHLHOCTH
TEXHOJOTHYECKOM M COLIMAJIbHON HAINpPaBJICHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATD, MJIaHUPOBATH
Y CaMOCTOSITEIFHO BBITIOJIHSTH TAKYIO JACSITEIHHOCTD;
- UHTEpEC K Pa3IuvHbIM cepaM mpodeccCHoHaTbHOM
JIEeSITEILHOCTH.

MeranpeaMeTHbIE pe3yIbTaThl TOJDKHBI OTPAXKATh:
OBnageHue YHUBEPCaTbHBIMU y4eOHBIMU
MO3HABATEILHBIMHU JCHCTBHSIMH:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

OCO3HAaHUEC IICHHOCTH

- CaMOCTOSITENILHO dbopMynupoBarth u
aKTyalu3upoBaTh MpobJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIIMBATh CYIIIECTBEHHbIN pU3HAK

WIM OCHOBAHMS JIIi CpPaBHEHHUsS, KJIacCCH(pHUKAIIUU
H 0000IIeHNS;

- OmpeAenATh IeId  JICATCIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B
paccMaTpuBaeMbIX SBJICHUIX;

- BHOCUTbh KOPPEKTHBBI B JICATEIBHOCTD, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OIICHUBATh PUCKU
MOCIIEACTBHH JICATSIHBHOCTH;

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUSA:

3a4aBaTb

[1P6 1. ChopmupoBaHHOCTH 3HAHUH O MECT€ U POJU OHOJIOTUH
B CHCTEME HAy4YHOro 3HaHUS;, (PYHKIHUOHAIHHOW TI'PaMOTHOCTH
YyeJloBeKa ISl PeleHus )KU3HEHHBIX POOJIeM.

[IP6 2. CdopMupoBaHHOCTb YMEHHUS PaCKpBIBaTh COAEpIKAHHE
OCHOBOIIOJIATAOIIUX OMOJOTHYECKUX TEPMUHOB U MOHATUM: )KU3Hb,
KJIETKA, TKaHb, OpPTaH, OPTaHW3M, BHJ, TOMYJISIIHSA, YKOCHUCTEMA,
Ouo1eHo3, buocdepa; Meradosn3M (0OMEH BEIIECTB U MPEBpAIICHUE
SHEpPTHWH), ToMeocTa3 (camoperynsmus), OuocuHTe3 Oenka,
CTPYKTYpHasi OpraHM3aiusi JKUBBIX CHCTEM, JIUCKPETHOCTb,
caMoperyisuus, CaMOBOCIIPOU3BEICHUE (penpoayKIusi),
HACJIEJICTBEHHOCTh, HM3MEHYHMBOCTb, HHEPrO3aBHUCHUMOCTh, POCT
U pa3BUTHE, ypOBHEBAsI OpraHU3aIlusl.

[IP6 3. CdopMHUpPOBaHHOCTH YMEHHUS PACKPBIBATh COJCPKAHUE
OCHOBOIIOJIArAI0IIUX OMOJIOrMUYECKUX TEOPUH U THIIOTE3: KIIETOUHO,
XPOMOCOMHOM, MYTAIlMOHHOM, HBOJIOIMOHHOMN, MPOUCXOXKICHUS
YKU3HU U YeJIOBeKa.

I1P6 4. CdopMUpOBaHHOCTH YMEHHUS pacKkpbIBaTh
OCHOBOIOJIAraloIIe OUOJIOTUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH
(I Menpnenss, T. Moprana, H.M. BaBumoBa, 3. I'ekkens, O.
Mromnepa, K. bopa), rpaHunbl BX NPUMEHUMOCTH K YKHBBIM
CUCTEMaM.

[IP6 5. IlpuoOpereHue ompITa MPUMEHEHHS OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHMS, HCIIOJIb3YeMbIX B OWOJOTWMU: HAOMIONEHUS
U OMUCAHMS KUBBIX CHCTEM, MPOLIECCOB U SIBICHUN; OpraHU3alNU
U TpoBeNeHUsT OHOIIOTMYECKOTO0 HKCIEPUMEHTA, BBIJABIKEHUS
TUIIOTE3, BBISABICHUSA 3aBUCUMOCTH MEXAYy  HCCIEAYEMbIMU
BEeJIMYMHAMHU,  OOBSCHEHHUS  TOJYYCHHBIX  pEe3ylbTaTOB  H
dbopMynupoBaHHs BHIBOAOB C MCIOIb30BAaHUEM HAYUHBIX MOHITHIA,
TEOPHIl 1 3aKOHOB.




- BJIAJETh HABBIKAMH Yy4YEOHO-MCCIIEIO0BATEIHCKOM
U IIPOCKTHOU JEATEIBbHOCTH, HABBIKAMU PA3PELICHUS
mpooIeM;

- BBIABIIATH HpI/I‘II/IHHO-CJICI[CTBCHHI)Ie CBA3U
158 aKTyaJH/I?;I/IpOBaTI) 3a11a11y, BBIABHUT'aThb FI/IHOTC3y
ce peHIeHI/IFI, HaXOIUTb apFYMCHTBI JUUIS
JOKa3aTelIbCTBA CBOMX YTBEPXKICHWI, 3aJaBaTh
[apaMeTpsl U KPUTEPUU PELICHUS,

- aHaJ'H/I?:I/IpOBaTB HOJ'Iy‘-IeHHBIe B XOoIe peHIeHI/ISI
3a1a4u pe3yanaTbl, KpI/ITI/I'-IeCKI/I OlICHUBATh WUX
JOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MCHCHHE B
HOBBIX YCJ'IOBI/UIX;

pa3pabaTheiBaTh TUTAH PEIICHHS MPOOJIEMBI C YICTOM
aHaJIn3a NMCHOIIIUXCA MaTepI/IaJ'IBHI)IX 158
HEMaTEpUaIbHBIX PECYPCOB;

- YMGTB HepeHOCI/ITI) 3HAHUA B HOSHaBaTeJ'H)Hy}O
Y TIPAKTHYECKYIO 00J1aCTH KU3HEACITCIbHOCTH;

- YMeTh WHTCTPUPOBATH 3HAHHUS U3  Pa3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIJIBUTATh HOBBIC UJICH, TIPETaraTh OPUTHHAIBHBIC
MTOJIXOJTBI M PEIICHUS

I[TP6 6. CdopMUPOBAHHOCTH YMEHHS BBIACISATH CYIICCTBEHHBIC
MPU3HAKU BUPYCOB, KJIIETOK MMPOKAPUOT U DYKAPUOT; OJTHOKICTOYHBIX
U MHOTOKJICTOYHBIX  OpPraHW3MOB, BHJOB, OHOTCOIICHO30B
U OKOCHUCTEM; OCOOEHHOCTHM IIPOLECCOB OOMEHa  BEIIECTB
U MIPEBPAICHUS SHEPTUH B KJIETKE, (OTOCHHTE3a, TIIACTHICCKOTO H
DHEPreTHYECKOoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPEHUS, PA3BUTHSA M PA3MHOKCHHS, WHIWBUIAYAIBHOTO
pa3BuTHsA opraHu3Ma (OHTOreHes3a), OOpbOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOT0 0TOOpa, BUI000pa30BaHUsA, MPUCIIOCOOIEHHOCTH
OpPTaHW3MOB K Cpejic OOUTaHUS, BIUSHUS KOMIIOHCHTOB YKOCHCTEM,
AHTPONOTE€HHBIX U3MEHEHUI B DKOCUCTEMAaX CBOEH MECTHOCTH,
KpPYroBOpPOTa BELIECTB U MpeBpallleHue 3HepTruu B buocdepe.

I[1P6 7. CdopmMupoBaHHOCTH YMEHHUS TMPHUMEHSTHh IOJyYEHHbIE
3HAHHS JUISI OOBSCHEHUS OWOJIOTMYSCKUX IPOIECCOB W SIBIICHUH,
JUISE TIPUHATUS TPAKTHYCCKUX PEIICHUH B TIOBCETHCBHOW JKHU3HH
C 1enplo obecriedeHnst 6€30MacHOCTH CBOETO 37I0POBbS U 3/10POBbSA
OKPY>KaOIIHX JTFOJCH, COOIOCHHS 3J0POBOT0 00pa3a >KMU3HU, HOPM
rPpaMOTHOI'O TOBEACHUS B OKPYXKAlOlIed MPUPOTHON Cpee;
NOHMMaHHE  HEOOXOJMMOCTH  HCHOJb30BaHUS  JOCTHKEHHM
COBPEMEHHOI OHOoNorMu M OMOTEXHOJOTHM JUIsl paloOHaIbHOTO
MPUPOIOTIOIH30BAHUS.

[IP6 8. CdopMHPOBAHHOCT, YMEHHS peIIaTh OHOJIOTHYESCKUE
3aa4i, COCTABJIATb T'E€HOTUIIMYECKHE CXEMbl CKPEIIUBAHUS IS
pa3HbIX TUIIOB HACJIEOBAHUS IPU3HAKOB Y OPraHU3MOB, COCTABIISTh
CXEMBI [TIepeHOca BELIECTB U SHEPTUH B IKOCHCTEMaX (1[eMH MUTAHUS,
MIUIIEBHIE CETH ).

[TP6 9. CdopMUPOBAaHHOCTH YMEHUU KpPUTUYECKH OIIEHUBATH
uH(pOpMaIlMi0  OMOJIOTUYECKOTO  COJACpPXKAHUS,  BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHHUS W3 PA3IUYHBIX HCTOYHHKOB (CpeacTBa

MaccoBoM  WH(pOpMalWK, HAYYHO-TOMYJISIPHBIE  MaTepHallbl);
MHTEPIPETUPOBATH STUYECKUE aCIIEKThI COBPEMEHHBIX
HCCIICIOBaHUM

B Owonmoruu, MemuIMHE, OHOTEXHOJOTHH, paccMaTpuBaTh
ria00aabHbIE 9KOJIOTHUECKHE poOIeMBI COBPEMEHHOCTH,




dbopmupoBath

110 OTHOILIEHHIO K HUM COOCTBEHHYIO MO3HIIHIO.

I[IP6 10. CdopmupoBaHHOCTE YMEHHUH CO37aBaTh COOCTBEHHBIC
NUCHbMEHHBIE M YCTHBIE COOOIIECHUS HAa OCHOBE OHMOJIOTHYECKOMN
UHPOPMALIUU U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
NOHSATUIHBIN annapaT OMOJIOTHH

OK 02. Ucnonp30oBaTh
COBpEMEHHBIE
CpeICTBa MOUCKA,
aHaJm3a

Y MHTEPIpETanuu
nHpopManuu

1 uH(GOpPMaLMOHHbIE
TEXHOJIOTUH JIIs
BBITIOJIHEHUS 3a7a4
poeCCHOHATBHON
NeATeNbHOCTH

JImgHOCTHEBIE PE3YIbTAThI JOJDKHBI OTPaXXaTh B HaCTH:
HECHHOCTHU HAYYHOI'O IMTO3HAHU AL

-c(hopMHpPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd U  OOILIECTBEHHOW IPaKTUKH,
OCHOBAaHHOTO

Ha JMajnore KyjiabTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYJIbTYPHOM MHpE.
MertanpeameTHble pe3yIbTaThl JOJKHBI OTPaXKaTh:
Osnagenue YHUBEPCaJIbHBIMHU y4eOHBIMU
MO03HABATEIbHBIMU JCHCTBUSIMMU:

B) pabota ¢ nHdopmarmen:

- BJIAJCTh HABBIKAMU IOJY4YEHUS HH(POpMAIUU
U3 HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSATEIBLHO
OCYILIECTBJIATh MIOUCK, AHAJIN3, CUCTEMAaTH3aLIUI0

U HHTepIpeTanuio MHGOpManUM pa3IuyHbIX BHJOB
1 GOpM Npe/ICTaBICHUS;

- CO3/1aBaTh TEKCThI B Pa3JIMUHBIX (hOpMATaX C y4eTOM
Ha3Ha4YeHUs MHPOPMALMU M LEJIEBOM ayIUTOpUH,
BbIOMpPAs ONTUMANIBHYIO (POPMY ITpEICTABICHUS

U BU3yaJIM3alliu;

- OLIEHUBaThb  JOCTOBEPHOCTb,
uHpoOpMallUK, €€ COOTBETCTBHE
MOpaJIbHO-ITUYECKUM HOpMaM;

- HCHOJIB30BATh CPEACTBA HHPOPMALIMOHHBIX

U KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH B peIlIeHHH
KOTHUTHUBHBIX, KOMMYHHUKaTHBHBIX U
OpPTraHM3alMOHHBIX  33Jad  Cc  coOJI0JICHHEM

JICTUTUMHOCTD
IIpaBOBbBIM U

[TP6 1. ChopmupoBaHHOCTH 3HAHUH O MECT€ U POJU OHOJIOTUH
B CHCTEME HAY4YHOTO 3HaHUS; (YHKIHOHAIHHOH T'PaMOTHOCTH
YeNoBeKa JUIsl PeUIeHHs )KU3HEHHBIX POOIIEM.

[IP6 7. CdopMupoBaHHOCTb YMEHHS NPUMEHSTH IOJIYYECHHBIE
3HaHUS JUISI OOBSICHEHUS] OMOJOTMYECKHX MPOIECCOB M SIBICHHH,
JUIT TIPUHSATHS TPAKTHYECKUX PEIIeHWH B TOBCEAHEBHOW JKU3HU
C 1eNbl0 obecredeHnst 6€30MacHOCTH CBOETO 37I0POBbS U 3/10POBbS
OKPY>KaOIIHX JTFOJICH, COOIIOICHHS 3J0POBOT0 00pa3a >KMU3HU, HOPM
rPpaMOTHOIO TOBEAEHUS B OKpYXKAlOlled MPUPOAHON Cpee;

MOHUMaHWEe  HEOOXOJMMOCTH  HMCHOJIb30BAaHUS  JIOCTHIKEHUU
COBPEMEHHOI OHONorMU M OMOTEXHOJOTUM JUIsl palOHaIbHOTO
MPUPOIOTIOTH30BAHUS.

[1P6 10. CdhopmupoBaHHOCTH yMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOTHYECKOM
uH(pOpMaIlUU U3 HECKOIbKUX UCTOYHUKOB, FPAMOTHO HCIIOJIb30BATh
MOHSATUHHBIN anmapar OUoJIOruu




TpeOOBaHUI JPrOHOMHKH, TEXHHKH O€30IaCHOCTH,

TUTHEHBI,  PEeCypcocOepeKeHUs, TPaBOBBIX U
OTUYECKUX HOpM, HOpM MH(pOpMaLOHHON
0€e301acHOCTH

OK 04. D¢ddexTuBHO
B3aHMOJICVICTBOBAaTh

1 paboTath B
KOJUIEKTUBE U KOMaH/Ie

JInyHOCTHBIE PE3yIbTAThI JOHKHBI OTPAXKaTh B YACTHU:
LIEHHOCTH HAy4YHOT'O TIO3HAHUSA: OCO3HAHUE IICHHOCTH
Hay4YHOU JAESITEIIBHOCTU, TOTOBHOCTh OCYIIECTBIIATH
MPOCKTHYIO U HCCIEAOBATEIbCKYIO JCSITEIBHOCTh
WHJIMBUIYAIBHO U B TPYIIIIE.

MeranpeaMeTHbIE pe3yIbTaThl IOJKHBI OTPAXKATh!
OBnajeHue yHUBEPCATbHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) coBMecTHas ACSITEIHHOCTD:

- TIOHUMaTh ¥ HCIOJNB30BaTh TMPEUMYIIECTBA
KOMaHJHON U UHJIMBUIyaJIbHOW paboThI;

- TPUHUMATH TIIEJIM COBMECTHOW JESATEIHHOCTH,
OpPraHM30BBIBATH W  KOOPAWHUPOBATH JACUCTBUS
0 e¢ JOCTIDKCHHMIO:. COCTaBJIATh IJIaH JICHCTBUM,
pacrnpenensaTh pojud C y4eTOM MHEHUN yYaCTHHKOB
00CcyX1aTh pe3yJbTaTbl COBMECTHOM paOOTHI.
OBnaseHue  yHHBEPCAIbHBIMU  PErYJISTUBHBIMU
NEUCTBUSIMU:

T') MPUHSATHE ce0s U IPYTHUX JIIOJIEH:

- MPUHUMATh MOTHBBI U apryMEHThl APYTUX JIOZCH
[IPU aHAJIU3€ PE3yJIbTAaTOB JESATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JItOIEH

Ha OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TO3HUIMH
JPYToro 4eloBeKa

[IP6 5. IlpuoOpereHue ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAy4HOT'O TIO3HAHUS, UCIIOJIB3YEMbIX B OMOJIOTHN: HAOIIOACHHS
Y OINMCAHMS KUBBIX CUCTEM, MPOLIECCOB M SBJICHUM; OpraHu3aIluu

H TIPOBCACHUA OMOJIOTMYECKOTO OKCIICPUMCHTA, BBIABUXXCHUA
THUIIOTE3, BBISIBJICHU S 3aBUCUMOCTH MCKOY HCCIICOYCMBIMU
BEJINMYHNHaAMU, 00BIACHEHHUS IMMOJIYUCHHBIX PE3YJILTATOB

1 (opMYyJIMPOBaHUS BHIBOJIOB C UCIIOJIb30BAHNEM HAYYHBIX MMOHATHH,
TEOpPUU B 3aKOHOB

OK 07. JIM4HOCTHBIE Pe3yNIbTAThI IOJKHBI OTpaXkaTh B uact: | [IP6 5. [IpumoOpereHue ombiTa NMPUMEHEHHS] OCHOBHBIX METOJIOB
CopeiicTBOBaThH 9KOJIOTMYECKOTO BOCIUTAHUSA: - C(HOPMHUPOBAHHOCTH | HAYYHOTO TIO3HAHUS, HUCIOIB3YEMBIX B OHOJIOTUU: HAOMIOJICHUS
COXpaHEHUIO 9KOJIOTMYECKOM KYJbTYypbl, I[OHMMAHHE BJIUSHUS | U ONMCAHUS KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3aluu
OKpPY’KaloIllel cpefibl, | COLHUAIbHO-3KOHOMHYECKHUX MIPOLIECCOB HA | 1 TIPOBEJCHHsS] OHOJOTHYECKOTO OSKCIEPUMEHTA, BBIIBIKECHUS
COCTOSIHME€ TMPUPOJAHOW UM COUMAIBHOW cCpeipl, | TUNIOTE3, BBISBICHUS  3aBUCUMOCTH  MEXKAY  HCCIEAYEMbIMU




pecypcocOepexeHuIo,
MIPUMEHSAThH 3HAHUS
00 U3MEHEHUH
KJIMMata, IPUHIIHITBI
OepeKIIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIEMCTBOBATH

B UpE3BBIYANHBIX
CUTYyaIHsIX

OCO3HAHME TIIO0ATBHOTO XapaKTepa 3KOJIOTMYECKHX
pooeM;

- IUITAHUPOBAHKE U OCYLIECTBIIEHUE JCHCTBUI

B OKPYXKAalOIIEW Cpele Ha OCHOBE 3HAHWA Lened
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- AKTUBHOE HEIPUATHE NEUCTBUM, IPUHOCSIINUX BPE
OKpY>Karolleil cpeae;

- YMEHHME TPOTHO3UPOBaTh  HEOJIArONpPUSITHBIE
9KOJIOTMUECKUE TOCHEJICTBUS MPEANPUHUMAEMBIX
JNENCTBUM, IPEAOTBPAILATh UX;

- pacuIMpeHue omnbITa ACITEIbHOCTH KOJIOTMUECKOU
HaIpaBJIEHHOCTH.

MertanpeameTHble pe3ybTaThl JOJKHbBI OTPaXKaTh:
OBnageHne yHUBEpPCATbHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) coBMecTHas ACSITEIHHOCTD:

- TIOHMMaTh M HCIOJB30BaTh IMPEUMYLIECTBA
KOMAaH/THOW W WHIUBUIyJTBHON PaOOTHI;

- IPUHUMATh I€JIM COBMECTHOM JEATEIbHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH IEHCTBUS

0 e¢ JOCTIKCHHMIO:. COCTaBJIATh IJIaH JICHCTBUM,
pacupenensiaTb poiu C y4eTOM MHEHHMM YYaCTHUKOB
00Cy>KJaTh pe3yIbTaTbl COBMECTHOM paboThI

BEJIMYUHAMU, OOBSICHEHHS MOJTy9YE€HHBIX pe3yNIbTaToB
1 (hopMyIHpOBaHUS BBEIBOJIOB C UCITOJIE30BAHUEM HAYUHBIX MTOHSTHH,
TEOPHM U 3aKOHOB.

[TP6 6. CdopMHUPOBAHHOCTH YMEHHUS BBIACTATH CYIIECTBCHHBIC
MPU3HAKU BUPYCOB, KJIIETOK POKAPUOT U DYKAPUOT; OJTHOKICTOTHBIX
U MHOTOKJICTOYHBIX  OpPraHW3MOB, BHJOB, OHOTCOIICHO30B
U OKOCHUCTEM; OCOOEHHOCTHM IIPOLECCOB OOMEHa  BEIIECTB
U TIPEBpAIICHUS YHEPTUU B KJIETKe, (DOTOCHHTE3a, TIACTUYCCKOTO
U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, Meio03a,
OIUTOJIOTBOPEHUS, PA3BUTHSA W PA3MHOKCHHS, WHIWBUIYATHHOTO
pa3BuTHsA opraHu3Ma (OHTOreHes3a), OOpbOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOTO0 0TOOpa, BUI000pa30BaHUsA, MPUCIIOCOOIEHHOCTH
OpPTaHW3MOB K Cpejic OOUTaHUS, BIUSHUS KOMIIOHCHTOB SKOCHCTEM,
AHTPOINOT€HHBIX U3MEHEHU B DKOCUCTEMaX CBOEH MECTHOCTH,
KpPYroBOpOTa BEILIECTB U MpeBpallleHue 3Hepruu B buocdepe.

I[TP6 7. CdopmMupoBaHHOCTH YMEHHUSI TMPHUMEHSTHh IOJyYEHHbIE
3HaHUA U1 OOBSICHEHHS] OMOJIOTUYECKHX IPOLECCOB U SIBJICHHIA,
JUIS TIPUHSATUS MPAKTUUYECKUX DPEIIEHU B TMOBCETHEBHOM >KHU3HU
C 1enbplo obecredeHusi 0€30MacHOCTH CBOETO 3[I0POBBS U 3710POBbSI
OKPY>KaOIIHX JTFOJCH, COOIOCHHS 3J0POBOT0 00pa3a >KMU3HU, HOPM
rpaMOTHOI'O TOBEACHUS B OKpYXKAlOLIe MPUPOTHON Cpee;
NOHMMAaHHE  HEOOXOJMMOCTH  HCHOJb30BaHUS  JOCTHIKEHHM
COBPEMEHHOI OHONOrMU W OMOTEXHOJOTHMl JUIsl paloHaIbHOTO
PUPOIONOIB30BAHUS




2. CTpyKTypa 1 coaep:kaHue 001meo0dpa3zoBarebHON AMCHUILIHHBI

2.1. O0bemM TUCUHMINVIMHBI M BUABI y4eOHOU padoThI

Buj yueOHoii padoTnl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144
B T. 4.:

TEOPETUYECKUE 3aHATUS 88
MIPAKTHUYECKHE 3aHATHS 32
nabopaTOpPHBIE 3aHATHUS 18
KOHTPOJIbHBIE PA0OTHI 6
OcHoBHOe coep:kaHue 102
IIpodeccnoHabHO OPUEHTHPOBAHHOE COACPKAHME 42

IIpomexyTounas arrecTanus (3K3aMeH)




2.2. TeMaTH4eCKHH IUIAaH U COAEPKaHUe TMCUUILIMHBI «bHoorusny

HaunmenoBanme Conep:xanue yueOHOro Marepuaja (0CHOBHOE U PodecCHOHAIBLHO OPUEHTHPOBAHHOE), O6bem | @opmupyembie
pa3aesioB M TeEM J1a0opaTOpPHbIE U NPAKTHYECKUE 3AHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHH) YacoB | KOMIETEHIHH
1 2 3 4

OcHoBHoOe coep:kanne
Pa3znen 1. buoJiorns kak Hayka 2
Tema 1.1. | Coneprxanue yuyeOHOr0 MaTepuasa 2
buonorus B | buonoruss — Hayka o xuBod npupoze. CBs3u OHONOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U OK-01, OK-02,
CUCTEME HayK JIPYTUMH €CTECTBEHHBIMU HayKaMH, puiiocopuel, peauruei, 3STHKoH, 3CTeTUKON U npaBoM. Poib OK-04, OK-07
O6uonoruu B opMHpOBaHUM COBPEMEHHOW Hay4YHOM KapTHHBI Mupa. CucTeMa OMOJIOTHYECKUX HayK.
Meroapl TIO3HAHWS KUBOW TIPHPOABI (HAOMIOACHUE, JKCIEPUMEHT, OINHUCAaHWEe, HW3MEpEHHUe,
KJaccuukalys, MOJEIMPOBAHNE, CTATUCTHYECKAsE 00padOTKa JaHHBIX)
Paznen 2. ’KuBble cMCTeMbI M UX OPTraHU3ALMS 2
Tema 2.1. | Coneprkanne y4eOHOTO MaTepHasa 2 OK-01, OK-02,
O6mas JKuBwie cuctembl (OMOCHCTEMBI) KaK MPEeAMET M3ydeHHs Onosioruv. OTIWYHe KUBBIX CUCTEM OT OK-04, OK-07
XapaKTEPUCTHKA | HEOpraHUYeCcKou mpupoisl. CBOMCTBA OMOCHCTEM U UX pa3HOOOpa3ue.
KU3HU YpoBHU oOpraHmzanud OWOCHUCTEM: MOJIEKYJISIPHO-TEHETUYECKUM, KIJIETOYHBIN, OpPraHW3MEHHBIH,
MTONYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTeOIICHOTHYECKH I ), OMOoChepHBIN
Paznesn 3 Xumunuyeckuii cCOCTaB M CTPOEHHE KJIETKH 18
Tema 3.1. Coneprxkanue y4eOHOro MaTepuasa 2
XUMUYECKUN XUMUYECKUH COCTAaB KIETKU. XUMUYECKUE AJIEMEHThI: MAaKPOIJIEMEHThI, MUKpPO3JIeMeHThl. Boia u
COCTaB KIJIETKM. | MUHEpaJIbHbIE BemlecTBa. DyHKIMM BOJbl U MHUHEpAIbHBIX BellecTB B kierke. [loanepikanue
Bona OCMOTHYECKOr0o OanaHca
U MHUHCPAIBHBIC | [[pakTH4EeCKOE 3aHATHE 1 OK-01, OK-02,
BCIICCTBa Ne 1 «buonornueckas poJib MHHEpPAIbHBIX BEHICCTB B 00CCIICUEHUU IKU3HEICATCIbHOCTH OK-04, OK-07
OpPraHU3MOB, MIPOSIBIICHUS ArcOanTanca MUHEPATBHBIX JIEMEHTOB)
Tema 3.2. Copeprkanue yueOHOro MaTepualia 8
buonornyeckn | Benku. CocraB W cTpoeHHEe OEIKOB. AMHHOKHCIOTBI — MOHOMEpHl OeikoB. HezameHumble H
BaYKHBIE 3aMEHHMMBbIE aMUHOKUCIOTBl. AMHUHOKHCIIOTHBIN COCTaB. YPOBHHU CTPYKTYPHI OCITKOBOW MOJIEKYJIbI
XUMUYECKUE (mepBuYHasi, BTOpUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMUYECKHE CBONCTBA OEIKOB.
COCIAMHCHUSA buonornyeckue GpyHKIMU OEIKOB.




®epMmeHThI — Ouosiornyeckue katanuzaropsl. CTpoeHue ¢pepMeHTa: akTUBHBIN LIEHTP, cyOcTpaTHAas
cneuupuynocts. Kodepmentsl. Buramunbsl. Otiauuusi (GepMEHTOB OT  HEOPraHUYECKUX
KaTaJau3aTopoB. YTIJIEBOABI: MOHOcaxapujipl (TJH0K03a, pubo3a U J1€30KcHpu003a), aucaxapuibl
(caxapo3a, JaKTo3a) U Mmojrcaxapu sl (Kpaxmal, TIMKOTeH, 1IeJUTi0103a). bronornueckue GyHKIUM
yraeBoAoB. Jlumuael: Tpurauuepusi, Gochomunuasl, crepoussl. [ napoduiabHO-rHIpohOOHBIE
cBoiicTBa. buonormueckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIIEBOAOB, OCJIKOB M JIMIHUIOB Kak
HCTOYHHUKOB YHEPTUH.

Hyxneunossie kucnotsl: JIHKu PHK. Hykneotuapr — MoHOMEpBI HyKI€MHOBBIX kucioT. CTpoeHune
u ¢pynkuuu JJHK. Crpoenune u ¢pyukiuu PHK. AT®: ctpoenue u pyHkuuu

JlaGopaTopHbIe 3aHATHS

Ne 1 (na Be10Op mipenonaBarens) «Onpenenenue ButaMmuHa C B TPOIyKTax MUTAHUS

nin «OrnpenieneHne Haduuusl Kpaxmaia B MPOAyKTaxX MUTaHUS.

Ne 2 (na Bb100Op npenonasarens) «I'napopunbHO-THaAPOdOOHBIE CBOWCTBA JUITHIOB

i «V3ydeHne kataaIuTHYecKOil akTUBHOCTU ()epMEHTOB (Ha MpUMepe aMHJIa3bl MIIM KaTalas3bl)y

Tewma 3.3.
CrpykTypHO-
(hyHKIIMOHATBHA
s OpraHM3anus
KJIETOK

Cojneprxkanre yueOHOro Matepuaia

[utonorus — Hayka o kierke. Kierounas Teopus — mpuMep B3aUMOJCUCTBUS ujed u (akToB B
Hay4YHOM MO3HaHUU. MeTO bl N3yUEHHUsI KIIETKH.

Knetka xak nenoctHas xuBast cucrema. OO111e nNpu3Haky KJIETOK: 3aMKHYTasi HapyHasi MeMOpaHa,
mosekysbl JIHK kak reHeTndeckuii anmapar, cucTeMa CUHTe3a Oelka.

Tunsl KJIeTOK: SyKapuoTHUecKas U mpokaprotudeckas. OCOOEHHOCTH CTPOEHUS TPOKAPUOTUYECKOM
kietku. Kierounasi ctenka 6akrepuii. CTpoeHHE dyKapHOTUUECKOW KIETKH. OCHOBHBIC OTIUYHS
PaCTUTENbHOM, KUBOTHOM U TpUOHON KIeTKU. [IoBepXHOCTHBIE CTPYKTYpPbI KIETOK— KJIETOYHAs
CTEeHKa, IIIMKOKANUKC, uX QpyHkuuu. [1nazmaTuueckas memOpaHa, ee CBOMCTBA U (PYHKIIHH.
[uromna3zma u ee opranouasl. OgHoMeMOpanHbie opraHouabl kietku: DIIC, anmapar 'onbmku,
nn30coMbl. [lomyaBTOHOMHBIE OpraHOW/ABI KIETKA: MHUTOXOHApPUH, IutacTuabl. lIpoucxoxnenue
MUTOXOHAPUN M Tulactuid. Buabl mmactun. HemeMmOpaHHbIE OpraHOMABI KIETKH: PHUOOCOMBI,
KJIETOYHBIN LIEHTP, LIEHTPUOJIHU, PECHUYKH, KIYTUKU. DYHKIIMN OpraHOMI0B KIIETKH. BKitoueHus.
SAnpo — perynsaropHblii neHTp kieTkd. CTpoeHue sjapa: sjuepHas o000JI0YKa, KapuoIlia3Ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIOPT BELIECTB B KIETKE

JlaGopaTopHble 3aHATHUS

Ne 3 (na BbIOOp mpemnonaBatens) «CTpoeHne KIETKH (pacTeHMs, )KUBOTHBIE, IPUOBI) U KJIETOYHbIE
BKJIFOYEHUS (Kpaxmail, KApOTUHOUIBI, XJIOPOIIACThI, XPOMOILIACTHI)»

i «V3ydeHnue CTpoeHus KJIETOK pacTeHUH, )KUBOTHBIX M OaKTEPU MO MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax U UX OMUCAHUEY.




Ne 4 «IponumaeMocTs MeMOpaHbI (TIA3MOJH3, IETUIA3MOIIN3)

Pasnea 4. ’KuzHenesiTe1bHOCTh KJIETKH 10
Tema 4.1. Conepkanue y4eOHOr0 MaTepralia 4
OOmeH BemiecTB | OOMEH BEIIECTB, WM METa00NM3M. ACCHMHIANMS (IUTACTHYECKUH OOMEH) W JIHUCCHMISIIHS
U TPEBPANICHUE | (PHEpreTUYeCKUuii OOMEH) — JBE CTOPOHBI €IWHOTO Tpolecca Mmeradbonu3ma. Ponb 3akoHOB
SHCPruH COXpAaHEHHs BeUIeCTBA W DJHEPIUM B TOHUMAHUM MeTabonu3Mma. Tumel OOMEHa BEIIECTB:
B KJICTKC aBTOTPOQHBIN U TeTepoTpodHbIA. Poib (hepMEHTOB B 0OMEHE BELIECTB M MPEBPAIIICHUN SHEPTUH B
KIIETKE.
®orocunre3. CBeToBast U TeMHOBas (a3bl porocuHTe3a. Peakiuu Gorocunreza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue (GOTOCHMHTE3a I KU3HU Ha 3emue. BiusgHue ycioBuil cpensl Ha
(hoTocuHTE3 U CTIOCOOBI MOBBIMIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUNH. XEMOCHHTE3.
XeMOoCHHTE3UpyIole 0akTepun. 3HaueHuEe XEMOCHHTE3a JUIsl dKU3HU Ha 3emiie.
DOHepreruyeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIACIEHHE U aKKyMYJIHpPOBaHHE
SHEPTMM B KJIETKE. OTambl SHEPreTHYeckoro oOMeHa. [mkonm3. bpokeHne W ero BUBI. OK-01, OK-02,
Kucnoponnoe okucinenue, Wik KieTouHoe JpixaHue. OxucauTenbHoe ¢ochopunupoBaHue. OK-04, OK-07
D¢ heKTUBHOCTH YPHEPTrEeTHIECKOTO 0OMEHA
Tema 4.2. Coneprxanue y4eOHOT0o MaTepuasa 2
buocunres Peaknun matpuunoro cuuresa. ['enermdeckas mndopmarnusa n JIHK. Peanuzanusi renetndeckoit
Oenka nHpopManuu B KieTke. ['eHeTuUecKuii Ko/l M ero CBOMCTBA. TpaHCKPHUMIMSA — MaTPUYHBIA CUHTE3
PHK. Tpancnsauus — 6nocuHTe3 Oenka. DTamnbl TpaHcasnuu. KoaupoBaHue aMHMHOKHCIOT. Poib
prubocoM B OMocHHTE3e OeKa
[IpakTuueckoe 3aHsTHe 1
No 2 «Pemenue 3a1a4y Ha onpeeseHe nocaeaoBaTeIbHOCTH HYKICOTHIOBY
Tewma 4.3. Copeprxanue yueOHOro MaTepualia 2
Bupycsl Heknetounsie ¢opmbl xu3HH — Bupychl. Mcropus otkpeitus BupycoB ([. U. MBanoBckwii).
OcoOeHHOCTH CTpOCHMSI U KMU3HEHHOrO IMKiIa BHUpPYcoB. bakrepuodaru. bonesnu pactenwuii,
KUBOTHBIX M YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc mmmyHoneduuura yenoseka (BUY) —
Bo30yaurens CIINda. I[Ipodpuiaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1eBaHUHA
KonTpoabsHnas padora Ne 1 «MonekysspHbIi ypOBEHb OPraHU3ALUN KUBOT0) 2
Paszpnen S. PasmMHoxeHne 1 HHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB 20 OK-01, OK-02,
Tema 5.1. ‘ ConiepxaHue yueOHOro Marepuana 2 OK-04, OK-07




Ku3ueHHBIN
LUK KIIETKA

Knerounslif uKI1, WM KU3HEHHBIH UK KiIeTku. MaTepdaza u muto3. IIporeccsl, nporekaromnuie
B wuHrepdaze. Perumkanms — peakuumss matpuunoro cuure3a JIHK. Crpoenume xpomocom.
XpoMocoMHBII HabOp — KapuoTun. JIMIUIOMIHBIA W TalJIOWAHBIM XPOMOCOMHBIE HaOOPBHI.
Xpomarupsl. LluTonornyeckue 0CHOBBI pa3MHOXKEHUSI M MHIMBUYaIbHOTO Pa3BUTHsI OPraHU3MOB.
Jenenue knerku — Muto3. Ctaauu muto3sa. [Iponeccsl, npoucxo e Ha pa3HbIX CTaJAUAX MUTO3A.
buonornyeckuii cmpici MuTo3a. IlporpaMmupyemasi TuOelb KISTKH - aronTo3

Tema 5.2. Conepkanne yaeOHOr0 MaTepualia 4
DopmeI ®opMBbl pa3MHOXKEHHSI OPraHU3MOB: 0€CII0JI0€ U T0I0Bo€E. Brbl 6€Conoro pa3sMHOKEHHUSL: I€JICHHE
Pa3MHOXKEHHUS HaJIBOE ¥ TTOYKOBAHUE OJIHO M MHOTOKJIETOUHBIX, CITIOPOOOpa30BaHUE, BET€TATUBHOE Pa3MHOXKEHHUE.
OpraHU3MOB HckyccTBeHHOE KIIOHMPOBAHUE OPraHU3MOB, €10 3HAUE€HUE JJIS1 CEJIEKIINH.
[TonoBoe pasmMHOKEeHHE, ero oriauuusg oT Oecronoro. Meio3. Cramguum wmeiosa. Ilpormeccsl,
npoucxoAsnme Ha craguax wMenosza. IloBeneHue xpomocom B Meiosze. KpoccuHrosep.
buonoruueckuii cmbic u 3HaueHUE Melo3a. ['amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KIETOK
y JKUBOTHBIX. [10JI0BBIE kele3bl: CEMEHHUKH M THIHUKH. OOpa3oBaHUE U Pa3BUTHUE MOJIOBBIX KIIETOK
— TaMmeT (crepMaTo30u, SUIEKJIeTKa) — crepMmaroreHe3 W ooreHe3. OCOOEHHOCTH CTPOSHUS
AUIEKIIETOK U criepMaTto30ouaoB. OmnoaoTBopenue. [lapreHorenes
Tema 5.3. Coneprxanue y4eOHOro MaTepuasa 4
WupuBuayansHo | MHIuBHIyansHOE pa3BuTHE (OHTOreHEe3). DOMOpPHOHAIBHOE pa3BHTHE (IMOpHOTreHe3). DTarrbl
e pa3BUTHE | HSMOPUOHANILHOTO Pa3BUTHUS Y MO3BOHOUYHBIX JKUBOTHBIX: JPOOJIECHUE, TaCTPYJISAIUs, OPraHOIeHE3.
OpraHU3MOB [ToctamOpuoHanbHOe pa3BuThe. THUMBI MOCTIMOPUOHAIBHOIO Pa3BUTHUA: MPSAMOE, HE MPSMOE
(inunHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIHOCOOHBIC BBI3BIBATDH
BpOKJIEHHBIE ypoacTBa. PocT u pasutue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTaJMH Pa3BUTHUS
Tema 5.4. IIpodeccnoHabHO OPUEHTHPOBAHHOE COlep:KkaHMe (CoAepKaHNe MPUKJIATHOTO MOIYJIs1) 10
Ocobennoctu Bapuant 1. Tkanu pacrenuil. CTpoeHHE OpraHoB PacTUTEILHOIO OpraHMW3Ma, UX pPOJib U CBS3b
CTPOCHHS Mexay coOoil. JKuzHenesTenbHOCTh PACTUTENBHOTO oOpranusma. PocT u pa3BuTHE pacTeHHS.
U pa3BUTHUS YcnoBusa mpopacranus ceMsH. I[loaroroBka ceMsiH K moceBy. Pa3zButue mpopocTkoB. BrusHue
MaKpOOpraHusM | UTOrOPMOHOB Ha POCT pacTeHus. PocToBbie nBMkeHus pacreHuil. Pa3Butre mobera u3 MOYKH.
a Pa3smHokenune pacreHuid u ero 3HaueHue. CeMeHHOE (F€HEpATHBHOE) Pa3MHOXKEHHE PACTEHUH.

IIBetku u congerus. OnbuieHue. IlepekpécTHoe omblUIeHHE (BETPOM, >KUBOTHBIMH, BOJOH) U
camoonslieHue. /[BoiHOE OIIOJ0TBOPEHHE. BereraTuBHOE pa3MHO)KEHHE LIBETKOBBIX PacTEHUH B
npuposne. BereratnBHOe pa3MHOXKEHHE KyJBTYpHBIX pAacT€HHl. XO34HCTBEHHOE 3HAYCHHE
BErE€TaTUBHOI'O Pa3MHOKEHHUSI.




Bapuant 2. Tkanu ;xuBoTHbIX. CTpOE€HHE OPraHOB U CUCTEM OPraHOB )KMBOTHBIX. OYHKIIMOHATIbHAS
cucrema opraHoB. ['omeocTas opraHu3Ma U €ro HOJJIEP:KaHUE B IPOLIECCE KU3HEASATEIbHOCTH.
3HaueHue MPOSBIICHUS Pa3PAXKUMOCTU U peryssaiuu. IIporecchl KU3HEAESITENbHOCTH JKUBOTHBIX.
[IpuunHbl HapyleHWH pa3BUTHS OpraHu3MoB OpraHbl PENpoAyKIUH, CTPOCHHE WM (YHKIHU.
WNudexnmn 1 ux npeaynpexaeHue.

Bapuant 3. Tkanu yenoBeka. CTpoeHHE OpraHOB U CUCTEM OPraHoB 4esoBeka PYyHKIIMOHATIbHAS
cucrema opraHoB. ['omeocTas opraHu3Ma U €ro HOJJIEpP:KaHUE B IPOLIECCE KU3HEICATEIbHOCTH.
3HaueHue MPOSBICHUS Pa3ApaXUMOCTU U peryisuuu. [Iporeccsl KU3HEIEATENbHOCTH Y€I0BEKa.
[IpyunHbl HapyuieHuil pa3BUTHUA OpraHu3MoB OpraHbl pPenpoayKIHMH, CTpOE€HHUE U (DYHKIUU.
PenponyktuBHoe 310poBbe. HacienctBeHHble 00j€3HM, MX TNPUYMHBI U IPEIyNpexKICHUE.
WHdekunn, nepenaroniyecst MojaoBbIM MyTEM, UX NPOPHIAKTUKA

[IpakTueckue 3aHsATUs

Ne 3 PazpaboTka MeHTaJIbHOM KapThl TKAHEH, OPraHOB U CHCTEM OPraHOB MaKpOOPTaHU3MOB
(pacTeHus, )KUBOTHBIE, YEJIOBEK) C KPATKOM XapaKTepUCTUKON UX QYHKIIHI.

Ne 4 «BupycHble u OaxTepuanbHble 3a00J€BaHUS MaKpOOPraHU3MOB (YEJIOBEK, >KUBOTHBIE,
pacTeHust). DNUAeMUYECKU (AMU300TUYECKUH, AMUPUTOTHYECKH) Tporiecc. OOIIKe MPUHIUIIBI
HCIOJIb30BAHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH NPUMEHEHUS] aHTUOMOTHUKOBY

Paznea 6. HacsencTBeHHOCTh 1 MKBMEHYMBOCTH OPraHU3MOB

20

Tema 6.1.
3aKOHOMEPHOCT
Y HACJIEIOBAHUS

Conepxanne yueOHOT0 MaTepuaa

[Ipenmer u 3anaun reHeTuku. Ponb LuTONOrMU M AYMOPHONIOTHH B CTAHOBJICHUU T'€HETUKH. Bkiag
poccHiCKMX M 3apyOekKHBIX YYEHbIX B  pa3BUTHE TEHETUKU. MeToabl TIeHETHKHU
(rubGpuonoruyecKui, UTOT€HETHYECKUH, MOJIEKYJISIPHO-T€HETHYECKUIA ). OcHoBHbIE
reHeTUYeCKue NOHATHS. [ 'eHeTndyeckas: CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIUBaHUM.
3aKOHOMEPHOCTH HacCJeIOBaHUSl MPU3HAKOB, ycraHoBiieHHble . Mennenem. MonoruOpuunHoe
CKpelllMBaHMe. 3aKOH eAMHO00pa3usi THOpUIOB MEpPBOro MmokosieHus. [IpaBuino HOMUHHpPOBAHMUS.
3aKoH paciernyieHus npu3HakoB. [ unoreza yuctotsl ramet. [lomHOE U HEMOIHOE TOMUHUPOBAHHE.
JuruGpuaHoe ckpeuuBanue. 3aKOH HE3aBUCHMOTI'0 HaclleJOBaHUsI MpU3HaKoB. Llurorenernyeckue
OCHOBBI ~ JUTHOPUIHOTO CKpeUIMBaHUS. AHanu3upyromee ckpeuuBanue. lcnonb3oBanue
AQHATM3UPYIONIETO CKPEIIMBAHUS 7Sl OTIPEACTICHHsI TEHOTHIIA OCOOH.

HpaKTI/IquKI/Ie 3aHATUA

Ne 5 Pemrenue 3aa4 Ha OIpCACIICHUEC BEPOATHOCTU BO3ZHHKHOBCHHUS HACJICACTBCHHBIX IMPHU3HAKOB
npu MOHO-, TA-, HOJ'II/IFI/I6pI/I,[[HOM 1 aHAJIM3UPYIOMEM CKPCIIUBAHUH, COCTABJICHUC T'CHOTUIINYCCKUX
CXCM CKpCIIHUBAHUSA

Tema 6.2.

Copeprkanue yueOHOT0 MaTepralia

OK-01, OK-02,
OK-04, OK-07




CuerieHHOE CuerieHHOe HaclefoBaHue npusHakoB. Padora T. Moprana mo CHEIUICHHOMY HaclleJJOBAHUIO
HacJIeJOBaHHE reHoB. HapymieHue cuenieHuss I'€HOB B pe3yJbTaTe KPOCCUHIOBEpPA. XPOMOCOMHAs TEOPHUs
MIPU3HAKOB HacJIeICTBEHHOCTU. ['eHeTnueckue kaprthl. ['eHeTka mona. XpOMOCOMHOE OIpENEeNIeHUE IMoJIa.
AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIe U TeTeporaMeTHbie opranu3Mel. HacienoBanue
MIPU3HAKOB, CIETUICHHBIX C MOJIOM
[IpakTueckue 3aHATHS
Ne 6 Pemenne 3aau Ha onpeeneHrue BEPOITHOCTH BOSHUKHOBEHUS HACIEACTBEHHBIX NMPU3HAKOB
TP CIEIJICHHOM HACJIEJIOBAaHUH, COCTABJIICHHE TeHOTUITUYECKUX CXEM CKPEIIMBAHUS
Tema 6.3. Coneprxanne yueOHOro MaTepuasa
3aKOHOMEpHOCT | M3MeHUnBOCTh. Buibl W3MEHUMBOCTH: HEHACIIEACTBEHHAass W HacleJACTBeHHas. Poyib cpenbl B

1 U3MEHYUBOCTHU

HEHACJIEJICTBEHHOW HM3MEHYMBOCTU. XapaKTEepUCTUKAa MOJIU(PUKALMOHHOW  H3MEHYHUBOCTH.
BaprnannonHsslii psn u BapumanuonHas kpuBas. Hopma peakumu npusHaka. KonmdecTBeHHBIE M
KayecTBEHHbIE MPU3HAKU U UX HopMma peakiuu. CpolicTBa MOIU(MUKALMOHHOW H3MEHYHMBOCTH.
HacnencrBenHnas, uiam reHotunuyeckas n3MeHUYMBOCTh. KoMOMHATHBHAsA M3MEHYMBOCTh. Melo3 u
MOJIOBOM MpOIeCC — OCHOBAa KOMOMHATMBHOM H3MEHYMBOCTH. MyTallMOHHAs H3MEHYHUBOCTb.
Knaccudukanuss myrtanuii: reHHble, XpOMOCOMHBIE, T€HOMHbIE. YacToTa U MPUYMHBI MyTalUi.
MyTtareHHsle (GakTopbl. 3aKOH TOMOJIOIMYECKMX PpAJOB B HACIEACTBEHHOM M3MEHUYMBOCTH
H. 1. BaBunosa

[IpakTnueckue 3aHsATHS

Ne 7 Pemienne 3aaa4 Ha OoNpCaACJICHUEC BEPOATHOCTH BO3SHHMKHOBCHHA HACJICICTBCHHBIX MPHU3HAKOB
IIpU pa3JIMYHbIX THIIAX BBaHMO,I[CfICTBHH T'CHOB, COCTABJICHUEC I'CHOTHITMYCCKUX CXEM CKPCIIMBAHUSA

Tema 6.4.
T'enetuka
YeJ0BeKa

Copepxanue yueOHOro Marepualia

I'enetnka demoBeka. Kapuotun denoBeka. (OCHOBHBIE METOJBI TEHETUKH  YEJIOBEKa:
Ir€HEAJIOTHYECKUM,  OJNM3HENOBBIH,  ITUTOTCHETUYECKUM, OMOXUMHUYCCKHUU,  MOJIEKYJSIPHO-
reHetndeckuid. CoBpeMEHHOE OmpeaeiieHHe TeHOTHUIIA: TIOJHOTGHOMHOE CEKBEHHPOBAHUE,
T€HOTHIIMPOBaHKWE, B TOM umciie ¢ mnomoimisto [II[P-ananm3a. HacnenctBenHble 3aboneBaHus
YeJIOBEeKa: TeHHbIC 00J1e3HU, 00JIE3HU C HACSACTBEHHOM MPEAPACIIONIOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. CoMmaTuyeckre U reHepatuBHble MyTanuu. CTBOJIOBBIE KIETKH. [IpUHIUIBI 310pOBOTO
oOpa3a >XKHM3HHU, AMATHOCTUKH, MPOPUIAKTAKH M JICUEHUS T'€HETHYCCKUX Ooje3He. Memuko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUMLUMHCKOM TEHETUKH B NPEIOTBpPALICHUU
U JICUCHHH T'€HETHYCCKHUX 3a00JICBAaHMI YeIIOBEKa

HpaKTI/IquKI/Ie 3aHATUA

Ne 8 «CocraBieHne 1 aHAIN3 POAOCIOBHBIX YCIIOBCKA»

KontpoabHnas padora Ne2 «HaciecTBEHHOCTh U U3BMEHYUBOCTh OPTaHU3MOBY»




Pa3zgen 7. IBoOJIIOLMOHHAA OMOJIOT U

Tema 7.1.
OBOIOIMOHHAS
TeopHUs

H ee MECTO B
OmoIoruu

Copneprkanne yueOHOro Marepuaia

[Ipeanochiku BO3HUKHOBEHHUS SBOIIOINMOHHOW TEOpWU. DBOJIOLMOHHAS TEOpUs U €€ MECTO B
Ouosnoruu. BiusiHue 3BOMIOMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUH U IpYTUX HayK. CBUIETENbCTBA
sBositoMH. [laneoHTonornyeckue: nocie10BaTeIbHOCTD MOSIBICHUS BUJIOB B TAJIEOHTOJIOTMYECKOM
jeromnucu, mepexonnsie (opmel. buoreorpaduueckue: cxoinctBo u paznuume ¢dayH U Giop
MaTepUKOB M OCTPOBOB. DOMOPHOJOIMUYECKHE: CXOACTBA M Pa3NUuvsi IMOPHOHOB Pa3HBIX BHJOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMMUYECKUE: TOMOJIOTUYHbIE, aHAJIOTUYHbIE, PyAUMEHTapHbIE
oprasbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKUE: CXOACTBO MEXaHU3MOB HACJI€JCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX NyTeH y BCEX JKHUBBIX OPraHU3MOB. OBOJIIOLMOHHAs Teopus Y.
Hapsuna. Ilpennocbulki BO3HMKHOBEHUS NapBUHM3MA. JIBMOKYIME CHIIBI SBOJIIOLMM BUIOB IO
JlapBuHy (M30BITOYHOE pa3MHOKEHHWE TIpU OrPaHHMUYEHHOCTH PECYpPCOB, HeolpeaeaeHHas
M3MEHUYUBOCTb, 00pH0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

Tema 7.2.
MukponsBonronu
s

Copneprkanre yueOHOro Matepuaia

Cunrernueckass Teopusi sBomouuu (CTD) u e€ ocHOBHbIE MOJOXKEHUS. MUKPOIBOIIOLHUS.
[Momynsus Kak enuHUIA BUJa W 3BOMIONUH. J[BrKymine cuibl ((QakTOphl)IBOJIOLMK BUAOB B
npupojae. MyTallMOHHBIM Tpolecc U KOMOMHATHBHAsT M3MEHYMBOCTb. [lomynsnnoHHbIE BOJIHBI U
npeiid reHoB. M3omsaius u murparus. EcrecTBeHHBINH 0TOOP — HANPaBISIOMUNA (PaKTOp IBOJIOIHH.
@opMbl ecTecTBEHHOro oToopa. IlpHucrnocoOneHHOCTh OpraHM3MOB KakK pe3yibTaT 3BOJIOLUH.
[Ipumepsr mpucnocoOneHuii 'y opraHu3moB. Apomopdo3pl © waAMOoamanTanuud. Bug wu
Bus000pazoBanue. Kpurepuu Buma. OcHOBHble (Gopmbl BUI000pa3zoBaHusi: reorpaduieckoe,
9KOJIOTHYECKOE

Tema 7.3.
Makpo3BoJironu
s

Copepxanue yueOHOro Marepualia

MaKpOSBOJ'IIOHI/ISI. cDOpMBI OBOJIFOLIN U
ImapajjicjibHasi. HeO6paTI/IMOCTI> OBOJIFOLNH

(bHHGTH‘lGCKaH, JUBCPIreHTHAa, KOHBCPI'CHTHAA,

[IpakTndeckoe 3ansaTue (Ha BIOOP MperogaBarTess)

Ne 9 «CpaBHeHue BUOB 10 MOP(HOIOTUYECKOMY KPUTEPUIO»
i «Onucanue NpUcnocobJIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIIHbHOT'O XapaKTepay»

OK-01, OK-02,
OK-04, OK-07

Paznen 8. Bo3HukHOBeHUE U pa3BUTHE KU3HU HA 3emJie

10

Tema 8.1.

\ ConepxaHue yueOHOro Marepuana

OK-01, OK-02,
OK-04, OK-07




3apoxaeHue u
Pa3BUTHUC KU3HU

JloHayuyHble TIpeICTaBIICHUS O 3apPOXKACHUM XKM3HU. HayuHble runoTe3bl BOSHUKHOBEHUS KU3HU Ha
3emye: abuoreHe3 M MaHCIepMus. XUMUYECKas 3BONIONUSA. AOHOTCHHBIM CHHTE3 OPTaHUYECKUX
BEILLECTB H3HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE IOJITBEP)KJIECHUE XMMHUUYECKOM 3BOJIIOLUU.
Havaneubie otaner  Ouonormyeckoir sBomonmu. [wmoresa PHK- wmupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYp W BO3HHUKHOBCHHE NPOTOKICTKU. llepBbie KIETKH M WX 3BOJIOIUSL.
®opMHPOBAHKUE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie 1o spam u nepuogam. Karapxeit. Apxeickas U mpoTEepO30MCKas 5L
[Taneo3oiickas 2pa U €€ TEPHOIBI: KEMOPUUCKHI, OPIOBUKCKUM, CUITYpUHUCKHI, JIEBOHCKHUH,
KaMEHHOYTOJIBHBIN, ITEpPMCKHUI. Me3030iCKas 3pa U €€ Nepuobl: TPUACOBBIN, FOPCKHIL, MEIOBOM.
KaiiHo3oiickass 2pa u €€ TMepuoapl: NaJICOrCHOBBIM, HEOTCHOBBIM, AHTPONOTIE€HOBBIN.
XapakTepucTUKa KJIMMaTa ¥ reoJJOTHYeCKUX MPOLIECCOB

Tema 8.2.
Cucrema
OpPTraHUYECKOTO
MHpa

Cojneprxkanre yueOHOro Matepuaia

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOIONUU. OCHOBHBIE CUCTEMATHYECKUE TPYIIIIBI
opranu3MoB. OCHOBHBIE€ 3Tambl IBOJIIOLMU PACTUTENBHOIO U KMBOTHOTO MHpa. ApoMopdo3sl y
pacTeHui U KUBOTHBIX. [10siBIEHME, pacliBET M BBIMUPAHHE IPYIII KUBBIX OPTAHU3MOB

Tema 8.3.
[TpoucxoxaeHu
€ vuJeJioBeKa —
AQHTPOIIOTCHES3.
OcCHOBHBIC
cTaauu
SBOJIIOLIUHU
yeJIoBeEKa

Cojneprkanre yueOHOro Matepuaia

DOBOJIIOLMS YEJIOBEKA. AHTPOMOJIOTHSI KaK Hayka. Pa3BuUTHE MPEACTABICHUH O MPOMCXOXKICHHHU
yenoBeka. MeToapl u3ydyeHHsl aHTpororene3a. CXoJCTBa W pa3iMuus YeJIOBEKa U JKUBOTHBIX.
Cucrematndeckoe TIOJOKEHHE dYenoBeka. JIBwkymue cuibl  ((hakTopsl) aHTPOIIOTeHE3a.
HacnencrBenHnass HW3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBIH 00pa3 JKHU3HU,
W3rOTOBJICHUE OPYAUN TpyJa, MbIlILIeHHE, peuyb. OCHOBHBIE CTaUM U BETBHU HBOJIIOLIMH YEJIOBEKa:
aBcTpasionuteku, YenoBek ywmenbiid, YenoBek mnpsamoxondimuii, YemoBeKk HeaHAEPTAIbCKUM,
UYenoBek pa3yMHbII COBpeMEHHOr0 Tuia. Haxoku uCKonmaeMbIX OCTAaHKOB, BPEMsI CYILIECTBOBaHUS,
o0acTh pacnpocTpaHeHus, 00bEM FOJIOBHOT'O MO3ra, 00pa3 >KU3HH, OPYAHUSL.

UYenoBeueckre pacbl. OcCHOBHbIE OOJbIIME pachl: €BpONEOHAHAas (eBpa3uiickasl), Herpo-
aBcTpanmoujHas  (PKBaTropuaibHas),  MOHTOJOMAHAs  (a3MaTcKo-aMepuKaHckas).  UepTol
MPUCTIOCOOJICHHOCTH MPEACTaBUTENEH YEIOBEYECKIX pac K YCIOBUSAM CyIecTBOBaHUA. EnuHCTBO
yenoBevecknx pac. Kputuka pacusma

[IpakTndeckue 3aHsaTus (Ha BEIOOp MperogaBaTerns)

Ne 10 «Bpems u myTu pacceneHus YeaoBeKa I0 MIaHeTe»
i «IIprcrnocobaeHHOCTD YesloBeKa K pa3HbIM YCIOBUAM cpefibl. BnusHue reorpaguieckoil cpeapl
Ha MOP(OIOTHIO U (PU3HOIOTHIO YETTOBEKa»

Pasznen 9. Oprannsmel 1 OKpyskamas cpeaa

Tema 9.1.

\ ConepxaHnue yueOHOro Marepuaa

OK-01, OK-02,
OK-04, OK-07




DOKoorugd  Kak

Okosorusi Kak Hayka. 3ajadd M pasfeibl AKOJIOTMH. MeTonbl 5KOJIOTMYECKUX HCCIIEJOBAaHUM.

Hayka. Cpensl | DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOTO deoBeka. Cpeibl 0OUTaHUsS OpraHW3MOB: BOJIHAS,
AKU3HU. HA3eMHO-BO3/yIIHAs,,  IIOYBEHHAs,  BHYTPHOPraHU3MEHHAas.  JKOJOTHYECKHe  (aKTOPEHI.
Okonornyeckue | Kimaccudukanms skomorndeckux (akropoB: abMOTHYECKHE, OMOTHYECKHME W aHTPOIIOTCHHEIE.
(baxTopsI JlelicTBUE SKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MBI
AbGunorndeckue (akTOphl: CBET, TeMIleparypa, BiIaxHocTh. Doromepuoamsm. I[IpucmocobieHwms
OPTaHU3MOB K JICHCTBHIO aOMOTHYECKHX (PaKTOPOB. Broornueckie puTMsl.
buotnueckue ¢aktopel. Buabl OMOTHYECKMX B3aUMOJEHCTBUMN: KOHKYPEHLHUS, XHIIHUYECTBO.
[TapazutusM, MyTyanu3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HaxJIEOHMYECTBO), aMEHCAIM3M,
HEUTpanu3M. 3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI M CyIIECTBOBAaHUS OpPraHU3MOB B
MIPUPOAHBIX COOOIIECTBAX
Tema 9.2. Coneprxanne y4eOHOT0 MaTepuasa 2
OKOJIOTUYECKUE | DKOJIOTHYECKUE XapaKTEPUCTHKK MOMyJisiii. OCHOBHbBIE TIOKA3aTEeNIU TOMYJISIUH: YHCICHHOCTD,
XapaKTEPUCTUKHU | IIJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpanusl. J[uHaMuKa YUCIEHHOCTH MOIYJISILUN
IIOILYJIAIN U U €€ perysisanus
[TpakTrueckoe 3aHsATHE 1
No 11 «JToacu€r mIOTHOCTH MOMYJISIIMA pa3HbIX BUIOB PACTEHUI
Pa3nes 10. CoobmecTBa M 9KOJT0THYECKHE CHCTEMbI 18
Tema 10.1. Coneprxanne ydeOHOro MaTepuasa 4
CoobmecTBa CoobmiectBo opranu3mMoB — OuorieHo3. CTpyKTypsl OHOIICHO3a: BHIOBAs, MPOCTPAHCTBEHHAS,
OpraHU3MOB, Tpoduueckas (numieBas). Bunbi-nomuaantel. CBsi3u B OMOIICHO3E.
3KOCUCTEMBI Dkojorudeckue cuctembl (9kocuctembl). [lonstue 00 odKkocucreMe H  OHOreoleHo3e.
O yHKIHOHAIbHBIE KOMIOHEHTBI 3KOCUCTEMBI: IPOAYLEHThI, KOHCYMEHTBI, peylieHTbl. KpyroBopot
BEIECTB U IMOTOK SHEPTUH B 3Kocucteme. Tpoduueckue (MUIIEBbIC) yPOBHU dKOCHCTEMBI. [ IHiieBbie OK-01. OK-02
uenu u cetdu. OCHOBHBIE IOKa3aTeld ASKOCHUCTEMBbI: Oumomacca, MPOMYKIHUS. DKOJIOTUYECKUE OK-0 4’ OK—07,
MUpaMHUIbL: TMPOAYKIUH, YHCICHHOCTH, OuoMacchl. CBOICTBa SKOCHCTEM: YCTONYHMBOCTD, ’
camoperyJsiius, pazputue. Cykieccus
[IpakTuueckue 3aHATHs 2
Ne 12 Penrenue nmpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JJaHUIl Ha COCTABIIEHUE TPOPHUUECKUX
Leneu, nupamu1 6MOMacchl U SHEPTUH, NEPEHOCY BEIIECTBA M SHEPIHU B SKOCHCTEMAX
Tema 10.2. ConepxaHnue yueOHOro Marepuana 2
[Ipuponusie IIpuponHble  3KOCHUCTEMBI. JKOCHUCTEMBI peK UM 03€p. OKOCHCTEMa XBOHWHOIO WM
9KOCHCTEMBI HIMPOKOJIMCTBEHHOIO Jieca. AHTPONOI'€HHBIE YKOCUCTEMbI. ATPO3KOCUCTEMBL. YPOOIKOCHCTEMBI.




buonoruueckoe 1 X034iCTBEHHOE 3HAUCHHUE arpOIKOCHCTEM U ypboskocucteM. bruopaznoobpasue
Kak (hakrop ycrodunBocTH dkocucteM. CoxpaHeHne OMoJIOorHuecKoro pazHooOpasus Ha 3emiie

Tema 10.3. Conepkanne yaeOHOr0 MaTepualia
buocdepa — Yuenne B. W. Bepnanckoro o Omocdepe. ['panuiel, coctaB U cTpykTypa Omocdepsl. JKuboe
riio0anbHas BeniecTBO u ero ¢pyHkuuu. OcobeHHOCTH OHMochephl Kak TI00anbHON AKOCUCTEMEBI. [IMHaMu4eckoe
IKOCHCTEMA paBHOBecue U oOpaTHasi CBs3b B Omocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMHYECKHIE ITUKITBI
3emn 2JIEMEHTOB (yriiepoja, a3ora). 3oHaabHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIITH

[IpakTnueckue 3aHsATHS

Ne 13 Pemienue npakTUKO-OPUEHTHPOBAHHBIX DPACUETHBIX 3a/ad Ha ONpEJeJICEHUE IUIOIIAau

HACaKICHUH JUI CHWKEHUS KOHIICGHTPAIMH YTIJIEKHCIIOTO Ta3a B arMocdepe CBOEro permoHa

IPOKMBAHUS
Tema 10.4. IIpodeccnoHabHO OPUEHTHPOBAHHOE COepKaHMe (COAepPKAHMe MPUKJIATHOTO MOLYJIs1)
Bnusinue YenoBeuecTBO B Ouocdepe 3emau. AHTPOINOreHHblE W3MEHEHHs B Ouocdepe. ['nmobanbHble
AHTPOIIOTEHHBIX | SKosornueckue mpobsemel. CocyiiecTBoBaHME NpHUpoabl U uenoBeyecTBa. CoxpaHeHUe
(dakTopoB Ha | OMopa3HoOOpa3usi Kak OCHOBa yCTOMYHMBOCTH Ouocdepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
ouochepy IPUPOTHBIMHU PECYPCaMU M UX UCIOJIb30BaHuE. JloCTrKeHNsI OMOJIOTHH ¥ OXpaHa MPHUPOIBI

[TpakTrueckoe 3aHsaTHe (Ha BEIOOP MperogaBaTess)

Ne 14 «Dxonmornueckue acmeKThl MPohecCHOHATBLHOU NEATeTLHOCTH

win «BnusiHue npon3BoACTBEHHBIX (DAKTOPOB HA OPTaHU3M YEIOBEKA)

win «PeleHne MpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN MO COXPAHEHHUIO0 MPUPOTHBIX

PECYPCOB CBOET'O PETMOHA MTPOKUBAHUS»
Tema 10.5. IIpodeccnoHabHO OPUEHTHPOBAHHOE COlep:KkaHMe (CoAepKaHNe MPUKJIATHOTO MOIYJIs1)
Bnusinue 3n0opoBbe U ero cocrapistonue. DakTopbl, MOJIOKUTEIBHO U OTPHUILATEIBHO BIUSIOLIIME HA
COLIMATIbHO- opranu3sM 4yenoBeka. [IpoOnemMa TEXHOreHHBIX BO3JACUCTBUN Ha 3/I0pOBbE  UEJIOBEKa
JKOJIOTMYECKUX | (SJIEKTPOMArHUTHBIEC MOJIsA, ObITOBAas XUMHMsSI, U30OBITOUHBIC IIYMBI, paadanus U T.1I.). AnanTaius
(bakTopoB opranm3Ma 4YeloBeka K aktopam okpyxkaromed cpenpl. [lpunnmnber  popmupoBaHus
Ha 3JI0pOBLE | 3M0pOBhecOeperatomiero nopeaeHus. dusuveckas aKTUBHOCTh U 3J0pPOBbE. ['pymIbl 340POBbSL.
YeloBeKa OcHoBbl 3akanuBanus. buoxumudeckue acrekThl pallnoHanbHOro nuTanus. [IpaBuna 6e3onacHoro

HCIIONB30BaHUsg OBITOBBIX HpI/I60p0B Hn TCXHHYCCKHX YCTpOﬁCTB OBJ'Ia,Z[eHI/Ie MCTOJaMH
OIIPCACIICHUSA IoKa3aTesei YMCTBCHHOﬁ pa6OTOCHOCO6HOCTI/I, 00BSICHEHHE TMOJIYUCHHBIX
PE3YyJIbTAaTOB U (I)OpMyJII/IPOBaHI/Ie BBIBOIOB (HI/ICBMCHHO) C HCIIOJIb3OBAHUCM HAYYHBIX HOHSITHﬁ,
Teopnﬁ 1 3aKOHOB

[IpakTuyeckoe 3aHsATHE (Ha BEIOOp MpernogaBaTess)




Ne 15 «Ompenenenue CyTOYHOrO palyoOHAa NMHUTAaHUS B 3aBUCUMOCTH OT YPOBHS (DU3NYECKOM
AKTHBHOCTID)

i «IIpodunaxTuka npodheccuoHaTbHBIX 3a00JIeBaHUI»

nim «B3anuMoIeCTBHE YETI0BEKA C TEXHOJIOTHUECKON CPelon»

JIaGopartopHbie 3aHATHUS (Ha BBIOOD MPETo1aBaTes)

Ne 5 «YmMcTBeHHAs pabOTOCIIOCOOHOCTRY

wm «Bnusaue abuorndyeckux (HaKTOpPOB Ha UeEIOBEKa (HU3KHME M BBICOKHE TEMIIEPATYphI)»
(B xauecTBe TPUTTEPOB CHIKAIOIIUX PAOOTOCIIOCOOHOCTh UCIIOIB30BATh YCIOBHS OCYIIECTBICHUS
podeccCHOHANBHOM IeATENbHOCTH: IIIYM, TEMIIEpaTypa, Gu3nyeckas Harpy3Ka u T.1.)

KonTtpoabHnas padora Ne 3 «TeopeTnueckne acieKTbl SKOJIOTUH»

Paznen 11. Ceslekiiusi Oprann3mMoB, OCHOBbI OMOTEXHOJIOT UM

=]

Tema 11.1.
Cenexnuga  Kak
HayKa U MpOoIecc

Cojneprxkanre yueOHOro Matepuaia

Ceneknus Kak HayKa U IpoIiecc. 3apoKIeHHE ceJIeKIn 1 foMectukanus. Yuenue H. Y. Basuiiosa
0 IIEHTpax MHOrooOpa3usi W IMPOUCXOXKACHUS KYJIbTYPHBIX pacTeHUH. LIeHTphl MpouCXoXKIACHUS
JOMAIITHUX KUBOTHBIX. COpT, nopozaa, miTaMm.

CoBpeMeHHbBIE METO/IbI CeNeKIIUUA. MacCOBBIN M HHIWBUAYaIbHBIN OTOOPHI B CEEKIIUN PACTCHUHN 1
#KUBOTHBIX. OlleHKa 3KcTephepa. bin3kopoacTBeHHOE cKpeluBaHue — MHOpUAUHT. YucTas TMHUS.
CkpemuBaHue YACTHIX JTUHUNA. ['eTepo3uc, wim rudpuanas cuia. HepoacTBeHHOE CKpeluBaHUEe —
aytopununar. Otnanénnas rudpuansanus u e€ ycrnexu. VIcKyccTBeHHBI MyTareHes M MmoiaydyeHue
MOJIMIUIONJ0B. JIOCTHKEHUS CENEKIUH PACTEHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB

Tema 11.2.
OCHOBEI
OMOTEXHOJIOTUH

buorexHomoruss Kak oOTpacib NPOM3BOACTBA. ['€HHAs WHXXKEHEpUA. OTambl  CO3JaHUS
pekomOunantHoi JIHK w TpaHcrenHeix opranu3moB. Kierounas wumkeHepus. Kierounsie
KYJbTYypbl. MHUKPOKJIOHAJILHOE Pa3MHOKEHHE pacTeHuid. KiioHupoBaHHE BBICOKONPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OJKOJOTMYECKHE | JdTHdeckue mpodiemel. [TMO -
T€HETUYCCKH MOAUGMUIIUPOBAHHBIC OPTAHU3MBbI

Tema 11.3.
buorexnonorun
B JKH3HU

U npodeccuun

IIpodeccnoHaTbHO OPHEHTHPOBAHHOE ColepKaHue (CoaepKaHNe MPUKJIATHOTO MOXYJIs)

OcCHOBHBIE HaIPaBJICHUS COBPEMEHHOH OHMOTEXHOJOIMH B MPO(ECCHOHAIBHOW JesTEeIbHOCTH
yenoBeka. MeToapl 60MoTeXHOJOruu. OOBEKThl OMOTEXHOJIOTHU. DTHKA OMOTEXHOJIOTMYECKHX U
IeHEeTUYECKUX 3KcrepuMeHToB. [IpaBuia moucka v aHanu3a OMOIKOJOTHYECKOM MH(OpMauu U3
pa3NUYHBIX HMCTOYHUKOB (Hay4yHas M ydeOHO-HaydHas JUTepaTrypa, CpelIcTBa MacCOBOU
uHpopmanuu, cetb IHTEpHET U apyrue)

HpaKTI/IquKI/Ie 3aHATUA

OK-01, OK-02,
OK-04, OK-07




Ne 16 Keiicei Ha aHanmmu3 uHpOpMAaMM O HAYYHBIX JIOCTHKEHUSX B OOJACTH TCHETHUYECKUX
TEXHOJIOT U, KIIETOYHOW WHKCHEPUH, TUIIEBBIX OMOTEXHOJIOTHH.

Ne 17 3amwmra kelica: mNpeACTaBIE€HUE pE3yJIbTaTOB pELIEHUs] KEWCOB (BBICTYIICHUE
C Ipe3eHTanuen)

Pa3gen 12. Pemienune keiicoB B 00,1aCTH OMOTEXHOJIOT A

Tema 12.1.1.
buorexnonornn
B MEIMIIUHE
u (apmanuu

IpodeccnonaILHO OPHEHTHPOBAHHOE CO/IEPKaHUE (CoTeP:KAHNE MPUKJIATHOTO MO/YJIsI)

Bapuant 1. PazButne OmortexHonoruid B 001acTH MEAWUUHBI U (apMalyd, U MPUMEHEHHE HX B
YKU3HU YeJl0OBEeKa, MOMCK U aHAIW3 MH(OpMAalMK U3 Pa3lIMYHBIX UCTOYHHMKOB (Hay4dHas U y4yeOHO-
Hay4Has JIUTepaTypa, CpeicTBa MaccoBOi MHpopMaIuu, cetb IHTEpHET U Ipyrue)

[IpakTrnueckue 3aHATHS

Ne 18 Keiicel Ha aHanu3 MHPOpPMALMKU O Pa3BUTUU OMOTEXHOJOTMH B MeIUIMHE U (papmanuu
(10 MUHU-TpyTIIIaM)

Ne 19 3amwmra kelica: mpeAcCTaBI€HUE pE3yJIbTaTOB pEHIEHHs KEWCOB (BBICTYIICHUE
C Tpe3eHTanuen)

Tema 12.1.2.
Bbuorexuonorun
U )KUBOTHBIE

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COepPKaAHMe (COIePKAHUE IPUKJIATHOTO MOTYJISA)

Bapuant 2. Pa3zBuTue OMOTEXHOJOTHH C HMCIOJIB30BAHHEM >KWBOTHBIX, MPUMEHEHHE TPOIYKTOB
OMOTEXHOJIOTHH B >KU3HHU Ye€JIOBEKa, MOUCK W aHAIW3 MHQOpPMAIMU U3 PA3JIUYHBIX NCTOYHHKOB
(mayuHas u ydeOHO-Hay4yHas JHTEparypa, CpeacTBa MaccoBoil uHpopmaiuu, cetb MHTepHeT

U IpyTrue)

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 18 Keticel Ha aHanm3 HHGOPMALIMKM O Pa3BUTHH OMOTEXHOJIOTHH C UCITOJIB30BAaHUEM KUBOTHBIX
(110 MHHU- TPYIIIIaM)

Ne 19 3ammra Kelica: TIPEACTABICHHE pE3YJIbTATOB PEIICHHUS KEHCOB (BBICTYILICHUE
C TIpe3eHTaIueH)

Tema 12.1.3.
buorexnoigorun
U pacTeHUs

IIpodeccHoHATbHO OPHEHTHPOBAHHOE Colep:KaHue (Coep:KaHHue MPHKJIATHOTO MOIYJIs)

Bapuant 3. Pa3Butue OMOTEXHOJIOTMI C HCIIOJIL30BAHUEM DPACTEHUH, NMPUMEHEHUE IMPOIYKTOB
OMOTEXHOJIOTHU B KU3HHM YEJOBEKa, MOWUCK M aHaIu3 MH(GOPMAIMH U3 Pa3IMYHBIX HCTOYHHUKOB
(HayyHass W y4eOHO-Hay4Has JIMTepaTypa, CpPEeICTBa MAacCOBOW HMHQOpMaiuu, cetb MHTepHeT
U Ipyrue)

HpaKTI/IquKI/Ie 3aHATUA

Ne 18 Kelicpl Ha aHanu3 HHPOPMALIMU O Pa3BUTUU OMOTEXHOJOTUH C UCTIOIb30BAHUEM PACTEHUM
(0 MMHHU- TpynIam)

OK-01, OK-02,
OK-04, OK-07




Ne 19 3amura keiica:
C Ipe3eHTanuen)

IIPEJICTAaBICHUE PE3YJbTAaTOB pEIIEHUS KEHCOB (BBICTYIUICHHE

Tema 12.1.4. ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEpPKaAHM e (COolepKaHUe IPUKJIATHOT0 MOXYJISA) 4
buorexnonoruu | BapuanT 4. Pa3BuTre NpOMBIIIIICHHONH OMOTEXHOJIOTHI U €€ IPUMEHEHHE B )KU3HU Y€JI0BEKA, TOUCK
B 1 aHanu3 WHGOpPMAIMK W3 PA3IUYHBIX MCTOYHUKOB (Hay4yHas M y4eOHO-HAay4Has JIMTepaTypa,
HIPOMBIIIICHHOC | cpencTBa MaccoBoii MHGOpMaNuy, ceTh IHTEpHET U ApyTHe)
™ [IpaKTUYECKHE 3aHATHUS 2
Ne 18 Keticel Ha aHanu3 uHQOPMALUKU O Pa3BUTUM IMPOMBIIUIEHHBIX OMOTEXHOJIOTHH (10 MUHH-
rpynmnam)
Ne 19 3ammra kelica: mnpeAcTaBI€HUE pE3yJIbTaTOB pEHIEHHs KEWCOB (BBICTYIJICHUE
C Mpe3eHTanuen)
Tema 12.1.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAepKaAHMe (COlePKAHUE IPUKJIATHOTO MOTYJISA) 4
CormanpHo- BapuanTt 5. DTHueckue acreKTbl pa3BUTHsS OMOTEXHOJIOTHI U MPUMEHEHHE UX B JKU3HH YeJIOBEKa,
OTUYCCKUE MOMCK U aHaJIN3 UHPOPMAINK U3 pa3IMUYHbIX HCTOYHHUKOB (Hay4Has U yueOHO-Hay4yHas JTUTepaTypa,
ACIICKTRI _ | cpencTBa MaccoBoit mHpopManyu, ceth MnTepHeT u pyrue)
OMOTEXHOMOTHH [ Tpaxryveckue 3aHATHS 2
Ne 18 Ketichel Ha ananm3 nHGOpMAITUK 00 STUYECKUX aCTIEKTaX pa3BUTHs OMOTEXHOJIOTHH (110 MUHU-
TpyIIIam)
Ne 19 3ammra Keiica: TIPEACTABICHHE pPE3YJIbTATOB PEIICHHUS KEHCOB (BBICTYILICHUE
C TIpe3eHTaIe)
Tema 12.1.6. IIpodeccnoHabHO OPUEHTHPOBAHHOE COlepKaHMe (COoepPKaHue MPUKJIATHOTO MOXYJISA) 4
buorexnonorun | Bapuant 6. Pa3ButHe OHOTEXHOJOTHI C MPUMEHCHHEM TEXHHUYCCKUX CHCTEM (OMOMHKEHEepHs,
H  TCXHMYCCKHUC | GponHpOpMaTHKa, OMOHUKA) M UX TPUMEHEHHE B KU3HHU YEJIOBEKA, MOMCK U aHAIW3 WH(OpMaIuu
CHCTCMBI W3 DPa3JIMYHBIX HWCTOYHHMKOB (Hay4yHas M Y4YeOHO-Hay4Hasl JIMTEparypa, CPEACTBa MacCOBOU
uHpopmanuu, cetb UHTEepHET U Apyrue)
[IpakTueckue 3aHATH 2
Ne 18 Keiicbl Ha aHanu3 uHGOpMALIUK O Pa3BUTHH OMOTEXHOJIOTHI ¢ MPUMEHEHHUEM TEXHUUYECKUX
cucteM (10 MUHU- TPYIIIaM)
Ne 19 3ammra Kkelica: mpeaCTaBICHHE pe3yJbTaTOB pEIIEHUs KeHWCOB (BBICTYIUIEHHE
C Tpe3eHTanuen)
Pa3znen 13. buosornveckue ucciaenoBanus B npogeccHOHAIBHOM cdepe 18 OK-01, OK-02,
Tema 13.1. \ IIpogeccuoHaIbHO OPHEHTHPOBAHHOE COJIeP:KaHMe (Colep:KaHNe MPHKJIAJHOI0 MOLYJIs) 4 OK-04, OK-07




OCHOBHBIE
METOObI
OMODPKOJIOTHYEC
KHUX
HCCIICIOBAHNH

Hayunbrii meroa. Meroabl OHMOIKOJIOTHYECKHX —HCCIEAOBAHUN: TIOJEBBIC, JIAOOPATOPHEIE,
OKCIICPUMEHTAJIbHbIE. MOHUTOPUHI  OKpYXKarolled  Cpeibl:  JIOKAIbHBIM, PpPErHOHAIBHBIN
U TTI00aTbHBIH.

Mertonabl moucKa, aHainm3a W 00pabOTKM HMHGOpPMAIMHM O TMPOEKTE B PA3IMYHBIX HCTOYHHKAX.
[TocTanoBka menu, 3a/1a4, BbIIBU)KEHUE TUITOTE3bI

JlaGopaTopHbIe 3aHATHS

Ne 6 «IlpoBenenne »SKCIEpUMEHTA IO OMPEACICHUIO ONTHUMAIBHBIX YCIOBUUA [UIsI pOCTa
U (QU3NOJIOTUYECKOW aKTUBHOCTU JIPOAOKEBBIX KIETOK. BBIsSBIEHHE 3aKOHOMEpPHOCTEH,
(hopMynMpoBaHKE BHIBOJIOB U IIPOTHO30BY.

Pa6oTel Ha BEIOOP O MUHM- FPYyIIaM:

1. BiiusHue TemnepaTypsl Ha poCcT U (PU3HOJIOTHYECKYI0 aKTUBHOCTD JIPOYKKEBBIX KIETOK.

2. BnusiHue yriaeBooB Ha POCT U (PU3NOJIOTUYECKYIO AKTUBHOCTD JIPOAIKEBBIX KIIETOK.

3. CoueTaHHOE BIMSIHHE TEMIIEPATypbl U YIJIEBOAOB Ha POCT U (U3UOJIOTMYECKYI0 aKTUBHOCTD
JPOIKEBBIX KIIETOK

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME
BapuaTuBHbIii NPUKJIATHOH MOAYJIb

14

Tema 13.2.
Bbuoskonoruuec
KUM
AKCIIEPUMEHT

(mpumep)

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COepKaHMe (COePKAHUE IPUKJIATHOTO MOXYJISA)

[IpakTruueckue 3aHATHS

Ne 20 O6G30p TeM SKCHEPUMEHTAIBHBIX yUeOHO-HCCIEA0BATEIbCKUX MPOEKTOB. BriOop yueOHO-
HCCIIEIOBATEIILCKOTO MPOEKTa M3 MPEAIOKEHHBIX. DopMUpOBaHHE KOMaH/IbI MMPOEKTA. AJITOPUTM
BBITIOJTHEHUSI IPOCKTA.

[lepBblit 3Tan BBHIOJHEHUS MTPOEKTa: 0OOCHOBAHUE aKTyallbHOCTH BBIOpAHHOW TeMbl. BhIsSBICHME
poOJIeMbl UCCieoBaHus, (OPMYIMPOBaHNE TUIOTE3bl. BEIOOp MeTO/IOB uccienoBanus. Brioop
TOYEK OTOOpa MpoO Ha TeppUTOpUU HccienoBanus. [loctaHOBKA Iiened W 3ajad MCCIEOBaHUSI.
Omnpenenenue (opmbl MpeAcCTaBIeHUS pPe3yJdbTaToOB HccieaoBaHus. OmpeleneHue STanoB
Y COCTaBJICHUE TUUIaHA MCCIICIOBAHUS

JlaGopaTopHbie 3aHATHS

Ne 7_Bropoii 3Tam BBIMOJHEHUS MPOEKTA: MOJArOTOBKAa HEOOXOAMMOH MOCYAbl U Marepuana ajs
9KCIIEPUMEHTA, MPOBEJCHNUE SKCHEPUMEHTa, MEepPUOANYEcKas MpOBEpKa TEUEHUs SKCIEepUMEHTa/
cOop MaTepHaia B BHIOpaHHBIX TOUYKaxX 0TOOpa mpoo.

Tperuii 5Tam BBHINOJHEHUS MPOEKTAa: IMOJy4YE€HHE IEPBUYHBIX OSKCHEPUMEHTAJIBHBIX JAHHBIX,
MIPOBEICHUE CTATUCTUYECKOH 00pabOTKH MOTyUYEHHBIX JAHHBIX.

10




UeTBepThIi ATl BHIOTHEHUS MPOCKTA: BHISIBICHUE 3aKOHOMEPHOCTEH, (popMyIHpoBaHUE BEIBOJIOB

W TIPOrHO30B, OLICHKAa KadYeCTBa HCCICAYEMOI'O 00BeKTa 110 pe3yiibTaTaM OMO’KOJIOTHYECKOTO
aHajJInu3a

[IpakTrueckue 3aHATHS

Ne 21_3ammra npoekra. [IpencraBieHue pe3ysibTaToB BBINOIHEHUS y4€OHO-HCCIIETOBATEIBCKUX
MIPOEKTOB (BBICTYIICHUE C TIPE3CHTAIEH )

IIpomexyTouHas arrecTanus (3K3aMeH)

Bcero:

144




3. YcaoBus peaju3anuu nNporpaMmsbl 0011e00pa3oBaTe/IbHOM JUCHUIITIMHbI

3.1. Ins1 peasim3anMu NporpaMMbl JUCUUILIMHBI J0J5KHbI ObITH

NpeaycMOTPeHbI cJieAyolue cnenquajbHble OMelleHNs :

Kabuner «buonorumy, OCHAIICHHBIN 000py10BaHUEM: CTOJI
JIEMOHCTPAIMOHHBIN (C pAKOBUHOM, TTOABOJAKON 1 OTBEICHUEM BO/JIbI, CAHTEXHUKOMH,
ANEKTPUUYECKUMHU PO3ETKaMU, AaBTOMaTaMHM aBapUWHOIO OTKJIIOYEHUS TOKa),
7a00paTOPHBIM OCTPOBHOW CTOJN (JABYXCTOPOHHUM, C 3aAlUTHBIM, XUMOCTOMKUM
U TEPMOCTOMKUM TMOKPBITHEM, HAJCTOJIbEM, C MOJCBETKOW W 3JIEKTPUUYECKUMU
po3eTKaMu, MOJBOJKON U OTBEJCHUEM BOJIbI M CAHTEXHUKOMN ), CTYJI 1a0OpaTOPHBIH
MIOBOPOTHBIHN, PETYJIMPYEMBIH 11O BBICOTE.

[TpumepHBIi IepedeHb JEMOHCTPAIMOHHOTO U JIA0OPATOPHOTO 000PYI0BAHUS.

JleMoHcTpanmoHHoe 000pyI0BaHUE U TTPUOOPHI:

— KOMIUIEKT BJIQXKHBIX MPENapaToB JEMOHCTPAIMOHHBIN

— KOMIUIEKT TepOapueB MO CHCTEeMaTHKE PACTEHUH C ONpeleTUTeIbHBIMU
KapTOYKaMH

— KOMIUIEKT KOJUIEKIUN IEMOHCTPAIMOHHBIN

— 1UdPOBOH MUKPOCKOT OMHOKYIISIPHBIN (C KaMepoit)

JlaGopaTopHO-TEXHOJIOTUUECKOE obopymoBaHuE (;mabopaTopHoe

obopynoBaHue, IPUOOPHI, HAOOPHI JI SKCIIEPUMEHTA, HHCTPYMEHTHI ):
— MOJENH, MYJISIKU, alllINKalun
— KOMIUIEKT MOJIEJICH-aNIIIMKAIUK IEMOHCTPAIIMOHHBIN
— KOMIUIEKT aHATOMUYECKUX MOJEIEN TEeMOHCTPAMOHHBIN
— Ha0op MareOHTOIOTUYECKUX MYJISKEH
— KOMIUIEKT OOTaHWYECKUX MOJIEICH TeMOHCTPAIMOHHBIN
— KOMIUIEKT 300JI0THYECKUX MOJAENEN TE€MOHCTPAMOHHBIN
— KOMIUIEKT MYJISIKEU 1IEMOHCTPAIIMOHHBIN
— CKEJIET YeloBeKa

— TOpC YeloBeKa pa30OpHbIN



— KOMIUIEKT MOAeIeH

— KOMIUIEKT CKEJIETOB Pa3lUYHBIX KJIACCOB )KUBOTHBIX

— Tabnuisl perabedHbIe

— JI€MOHCTpPAIMOHHBIC YUeOHO-HATJISIIHBIE TOCOOUS

— KOMIUIEKT NOPTPETOB sl opopMiIeHUS KaOnHeTa

— nabopaHTcKas Jyis KabuHeTa OMOJIOTHH U YKOJIOTUU

— CTOJ C SIIIHUKaMU JJi XpaHeHUs1/TyMOoH

— Kpeciio opucHoe

— CTOJ JIaOOpaTOPHBIA MOEUHBIN

— CyIIMJIbHAs TaHEeIb IS IOCY bl

— mKkad A1 XpaHeHUs] y4eOHBIX TOCOOU I

— mkad Ut XpaHEeHHUs BJAKHBIX MIPENapaToB, 3alUParONIHiAcs Ha K0T
— mkad A1 XpaHeHUs J1ab0opaTopHON MOCYIbI/IPUOOPOB
— J1abOpaHTCKUM CTOJI

— CTyJ 1a00paTOpPHBIN

— KOMIUIEKT epuiei AJi MbIThs TJaO0OpaTOPHOM TOCY/IBI.
[TpumepHbIN MepeyeHb IeMOHCTPAILIMOHHOTO U JabopaTOpHOro 000pyI0BaHUs

HOCHUT PEKOMEHIATEIIbHBIN XapaKTep.

3.2. UudopmanuoHHoe odecriedyeHne peaan3anuu NporpaMmbl

Jl1s1 peanu3aruy NporpaMMbl JUCIUATIMHBI OUOIHOTEYHBIN (OH 00pa3oBaTeIbHON
OpraHu3aldyd JOHKeH HMETh TeYaTHbIe W/WIM DJICKTPOHHbIE YUYEOHUKH U
pa3paboTaHHbIE B KOMIUJIEKTE C HUMH ydeOHble mOocoOus (MpWU HAIHYWHN),
JIOTYIIIEHHBIC K HWCIOJIb30BAaHUIO TPH peanu3alid 00pa30BaTeIbHBIX MPOTPaMM
cpenHero MmpodecCHOHaNBFHOTO 00pa3oBaHUs, peaqu3yeMbIX Ha 0a3e OCHOBHOTO
o01mrero oopa3oBaHws.

[Ipu peanuzanu TpOrpaMMbl  JHUCHUIUIMHBI  BO3MOXKHO  HMCIOJB30BAHHE
AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYypCOB, JOMYIICHHBIX K WCIIOJIB30BAHUIO TIPH

peanm3aiuu 00pa3oBaTEIbHBIX MTPOTPAMM CPEIHETO 00IIEeT0 00pa3oBaHuUs



4. KOHTPOJIb M OLIEHKA Pe3yJibTATOB 0CBOEHU 00111e00pa30BaTeIbLHOM

JTUCHUILIHHBI

Koutposib u omeHka pe3yJbTaTOB OCBOCHHUS 00I111€00pa30BaTeIbHOM

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 JUCHUIITIMHAPHBIC PE3YJILTAThI, HAIIPABJICHHBLIC

Ha (popmupoBaHue oOUIMX U MPO(dEeCCHOHANbHBIX KOMIIETEHUUU IO pasjeiam u

TEMaM COJIepKaHusl yueOHOro MaTepuara.

Ob6mas/npodeccuoHanbHa
sl KOMIETEHIHA

Paznen/Tema

Tun oeHOYHbIX MEPONPUATHUSA

OK 01. BeiOupats crocoOsl
pereHus 3amad
npo¢eCCHOHAILHON
JeSATeTbHOCTH
MPUMEHUTEITBHO

K Pa3JIMYHBIM KOHTEKCTaM

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 51-53,
5.4I1-o/c, 6.1-6.4,
7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.41I1-o/c,
10.5IT-o/c, 11.1,
11.2IT-o/c, 12.111-0/c,
13.1-13.2IT-0/c

OO6cyx1eHre o BOIpocaM JIEKIUU
Pa3pabotka rioccapus

3anonHeHue CPaBHHUTEIbHBIX
TabIuI

TectupoBanue

VYerHbIM onpoc

JuKTaHT Ha HACTIOIb30BaHNE
apryMEHTOB, OMOJIOTUUECKON
TEPMUHOJIOTHH U CHMBOJIUKH
NunuBuayanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3yabTaToOB

MPaKTUYECKUX paboT
KoHnTponbHbIe paboThI
3ammuTa TBOPYECKUX paboT

3amura WHIUBUTY ATbHBIX
MIPOEKTOB
Brinonaenune 3aJaHui

HpOMe)I(YTOqHOﬁ arrecrauguu

OK 02. MHcnomns3oBars | Temsr 1.1, 2.1, 3.1 -3.3, | OuenuBaemMasi AMCKyCCHUS IO
COBpPEMCHHBIC cpenctBa | 4.1 - 43, 5.1-5.3, | BOIPOCaM JIEKIMH
MOKCKa, aHATN3a 5.411-0/c, 6.1-6.4,7.1-7.3, Pa3paboTka MeHTaIbHON KapThl B
EH(bopMauHHHHTepHpeTaHHH 8.1-8.3, 9.1-9.3, EI:;P(I);EZEEZ); 3anuTa
u I/IH(i)OpMaI_[I/IOHHI)IC 10.1-10.3, 10.411-ofc, 71a00paTOpHBIX PadoOT
TEXHOJIOTUU 10.5II-0/c, 1.1, [Ipencrasienue pe3yJIbTaToB
s BeimosHeHWs  3amau | 11.2[0-o/c, 12.1I1-o/c, | npakTuueckux pador
npodeCCHOHAIBHON 13.1-13.2[T-0/c IIpencraBienue yCTHBIX
JeSTEITbHOCTH COOOIICHUH C MPE3CHTAIUEH,
MOJITOTOBJICHHBIX 110 TIEPEUHIO
UCTOYHUKOB, PEKOMEHIOBAHHBIX
MpenoaaBareneM
OK 04. OddextuBrno | Temsr 1.1, 2.1, 3.1 -3.3, | ObcyxaeHue MO BOMPOCaM JICKIIUH
B3aNMO/ICHCTBOBATH 41 - 43, 5.1-5.3, | UnguBunyansnas
¥ paboTath B KOJUICKTUBE | 5 4[]-q /c,6.1-6.4,7.1-7.3, ;?MOCTOSITGJ‘IBHaSI paboTa
Y KOMaH/Ie e/ICTaBJICHHE €3yJbTaTOB
8.1-8.3, 2193, HFI))aKTI/I‘leCKI/IX pabor e
10.1-10.3, 10.4II-ofc, 3amura TBOpUECKuX padoT
10.5I1-o/c, 11.1,

3armura
MIPOEKTOB

WHJIAUBUIYAJIbHBIX




11.2I1-o/c,
13.1-13.2I1-0/c

12.111-o0/c,

OK 07. CopneiicTBOBaTh
COXPAHEHHIO OKpY’KaloIIen
cpensl,
pecypcocOepexeHHIO,
MPUMCHSTH 3HAHHSI

00 U3MEHEHHMHM KJIHMAaTa,
HNPUHIUIBL  OepexIInBOro
IIPOU3BOJICTBA, YPPEKTUBHO
JIEMCTBOBATH

B UPE3BBIYANHBIX CHTYyAITHSIX

Temer 1.1, 2.1, 3.1 -3.3,

41 - 43, 51-53,
5.411-o/c, 6.1-6.4,7.1-7.3,
8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.5I1-o/c, 11.1,
11.2I1-o/c, 12.111-0/c,

13.1-13.2I1-0/c

OO6cyxeHne o BOIpocaM JIEKIUU
Pa3pabotka rioccapus

3anonHeHue CPaBHUTEIbHBIX
TabInL

TectupoBanue

VYerHbIM onpoc

JuKTaHT Ha HCTIOJIb30BaHNE
apryMEHTOB, OMOJIOTUYECKON
TEPMUHOJIOTHH U CHMBOJIMKH
NunuBuayanbHas
camocTosTelbHas paboTa
IIpencraBienue pe3yapTaToOB

MPAKTUYECKUX paboT
KoHnTponbHbie paboThl

3ammuTa TBOPUYECKUX padoT

3ammuTa WHIMBYTy JTbHBIX
MIPOEKTOB

Brmonaenne 3amannii
MTPOMEKYTOYHOH aTTeCTaITu!




