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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM TPOTPAMMBI
OBIIIEOBPA3OBATEJIBHOM JUCHUILJIAHBI « BUOJIOT UST»

1.1. MecTo ucuMinHbl B CTPYKTYpe o0pa3oBaTtenbHoii nporpammbl CIIO

OO6meobOpa3oBaTenbHass  nucCHUIUIMHA — «buonorus»  sBiIseTcss  00S3aTENBHON  YacThIO
0011eo0pa3oBaTenbHOr0 IUKIA 00pa3oBarenbHOM mporpammel B cootBercTtBuu ¢ ®I'OC CIIO mo
crenranbHocTu 36.02.01 Berepunapusi.

1.2. Heau U miIaHupyeMblie pe3yJabTAThl 0CBOCHUS IMCIUILINHbI:

CogepxaHue mporpamMMmbl 00IIe00pa30BaTeIbHON JUCHUILIMHBI «bHONOTHs») HampaBlieHO Ha
JOCTHKCHHUE PE3yJIbTAaTOB €€ M3y4deHus B cooTBeTcTBUU ¢ TpebdoBanusmMu OPI'OC COO c¢ yuerom
npodeccnonansroi HanpapieHHocTH OI'OC CIIO. lens m3ydyeHHs TUCHUIUIMHBI «buojorus» Ha
0a30BOM YpOBHE — OBJaJCHHE OOYYAIONIMMHCS 3HAaHUSMU O CTPYKTYPHO-(YHKIIMOHATHHOU
OpraHM3alfK KUBBIX CUCTEM PA3HOTO paHTa U MPUOOPETeHHE YMEHUN HCIONIb30BaTh STH 3HAHUS AJIS
TPaMOTHBIX JICHCTBUH B OTHONICHHHA OOBEKTOB KHBOW MPUPOABI U PEIICHHS PA3TUYHBIX KU3HEHHBIX
npooeMm.

JlocTukeHre MLenu U3y4eHUs IucHUIuMHbl «buosjorus» Ha 0a30BOM ypoBHE oOOecHeunBaeTcs
pELIeHUEM CIIETYIOINX 3a1a4:

® OCBOCHHE OOYYAIOIIUMHCS CUCTEMBI 3HAHUM O OMOJOTMYECKHX TEOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTEe3aX, IMpaBUiaX, CIOyXKallMX OCHOBON g  (QopMUpOBaHUS
MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpaA, O METOJIaX HAYYHOTO TO3HAHUS,
CTPOCHHUM, MHOTOO0OpPA3UU U OCOOEHHOCTSIX >KUBBIX CHUCTEM DPA3HOTO YPOBHS OpTaHHU3aIlNH,
BBIIAIOIINXCS] OTKPBITUAX  COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

e (QopmupoBanue y oOydarolUXCs I03HABATEIbHBIX, WHTEUIEKTYaIbHBIX W TBOPYECKHUX
CIOCOOHOCTEH B Mpollecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHSA B OMOJIOTUH HAYYHBIX B3IJISJIOB,
WJIeH ¥ TI0JIXO0/IOB K M3yYCHUIO )KMUBBIX CHCTEM PA3HOTO YPOBHSI OPTaHHU3AINH;

® CTAHOBJICHHE y OOYYarOIIMXCS OOMIeH KyJIbTypbhl, GyHKIIMOHATLHON TPAaMOTHOCTH, PA3BUTHE
YMEHUU OOBSICHATH U OLICHUBATH SIBJICHUS OKPY’KAIOIIETO MUPA KUBOU MPUPOJIBI HA OCHOBAHUHT
3HAHWH ¥ OIBITA, OTYYCHHBIX MPU U3YUYEHUU OMOJIOTHH;

e (opmupoBaHue y 00yUArOMIUXCS YMEHUH UIUTFOCTPUPOBATH 3HAYCHHE OMOJIOTMUECKUX 3HAHHIA B
MPAKTUYECKOU JACSITEIHPHOCTH YETIOBEKA, Pa3BUTUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHHI 1
arpoOMOTEXHOJIOTHI;

e BOCIUTaHWE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHMSI YEIIOBEKOM IKHBOW MPHUPOJIBI,
HE00X0IUMOCTH OEPEKHOTO OTHOIIECHUS K HEel, COOIIOIEHUS] STUIECKUX HOPM IIPH MPOBEICHUU

OHOJIOTMYECKUX HUCCIACAOBAHMIA;



OCO3HaHME LEHHOCTH OMOJIOTMYECKMX 3HAHMH JJIs TOBBIIIEHHUS YPOBHS SKOJIOTMYECKON
KYJIbTYpPBI, 1151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHMM M YMEHMH B TOBCEIHEBHOW J>KM3HU JUISI OLICHKU
MOCJIE/ICTBUIM CBOEH IESITENbHOCTH IO OTHOLIEHHIO K OKpYyXarmolleil cpelre, cOOCTBEHHOMY

3I0pOBBI0, 000CHOBAaHKE U COOIOICHNE Mep MPOYUITAKTUKH 3a00JIEBaHUH.



1.2.2. [lmanupyemMble pe3yJabTaThl 0CBOeHHs1 0011e00pa3oBaTebHON JUCHUILIMHBI B c00TBeTCTBHU ¢ PI'OC CIIO u Ha ocaoe ®I'OC COO

Kox v nanmenoBanue
¢dopmupyembIx
KOMIIETeHI M i

I[Inanupyemble pe3y/bTaThl 0CBOEHHS IPOrPaAMMBI N0 AUCHUILJIMHE

Oo0mue

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI PeIICHUS
3ama4
npoheCCUOHATLHON
JeSTEITbHOCTH
MPUMEHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JImuHOCTHEIE PE3yJIbTaThl JOJDKHBI OTpAKaTb B HaCTHU:
TPpYAOBOI'O0 BOCIIMTAHUA:

- TOTOBHOCTH K TpyAdy, OCO3HAHUC LECHHOCTU
MacCTCpCTBa, prz[omo6ne;
- T'OTOBHOCTDb K aKTHUBHOM JACATCIIbHOCTH

TEXHOJIOTUYECKOW U COIMAIbHOM HANpaBiIeHHOCTH,
CIOCOOHOCTh WHUIIMHPOBATH, TUTAHUPOBATh
Y CaMOCTOSITENILHO BBITIOJIHATH TaKyIO AEITEIbHOCTS;
- UHTEpeC K pa3IMyHbIM cdepaM npodeccHoHaATbHON
JeSITeIbHOCTH.

MeranpeameTHble pe3yabTaThl TOJKHBI OTPAXKaTh:

OBnanenue YHUBEpPCAIbLHBIMU y4eOHBIMU
I1I03HaBaTCJIbHBIMU HGﬁCTBI/IﬂMHI

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

- CaMOCTOSITENIBHO (dhopMynupoBarth )51
aKTyaJlu3upoBaTh MpobJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHIGCTBGHHBIﬁ IIpHU3HAK

NI OCHOBAHUSA IJIA CpaBHCHI/Ifl, KJ'IaCCI/I(l)I/IKaIH/II/I
1 0000IIEHUS;

- ONpeNeNATh IeId  JIeATEIbHOCTH,
HapaMeTpI)I n KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBISBIATH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

3aaaBaTb

ITP6 1. ChopmMupoBaHHOCTh 3HAHUH O MECT€ M POJIM OHUOJIOTHH
B CHCTEME HAY4YHOTO 3HaHWA; (DYHKIHMOHAIBHOW TPaAMOTHOCTH
YeJI0BeKa ISl PEIICHHUS )KU3HCHHBIX MPOOJIEM.

[IP6 2. CdopMHPOBAaHHOCTh YMEHHUS PACKPBIBATh COJCPIKAHHE
OCHOBOIIOJararomux 6I/IOJIOI‘I/IT~I€CKI/IX TCPMHUHOB U HOHITHH: KHU3HBb,
KJICTKA, TKaHb, Oprad, OpraHu3M, BH[, IOIIYJISAOHA, 3KOCUCTEMA,
ouoreHo3, orochepa; MetadboM3M (0OMEH BEIIECTB U ITPEBPALICHHUE
SHEPruM), TOoMeocTa3 (caMoperyisius), OHOCHHTEe3  Oerka,
CTPYKTYpHAasi OpPraHM3amus JKWUBBIX CHCTEM, JUCKPETHOCTD,
CaMOpeTyJIsILus, CaMOBOCIIPOU3BECHUE (penponykuus),
HACJIE/ICTBEHHOCTh, HW3MEHYHMBOCTh, HHEPrO3aBUCHUMOCTH, POCT
U pa3BUTHE, YPOBHEBAs OpraHu3anus.

ITP6 3. CdopMHpPOBAHHOCTH YMEHHUS PACKpbIBaTh COJEp)KaHHE
OCHOBOITOJIATAIOLINX OMOIOTUYECKUX TEOPH M TUTIOTE3: KJIETOYHO,
XPOMOCOMHOMW, MYTAallMOHHOM, YBOJIOLUOHHOMN, MPOMCXO0KIECHUS
JKU3HU U YE€JIOBEKa.

I1P6 4. CdopmupoBaHHOCTH YMEHUsA packpbIBaTh
OCHOBOINOJIAaralye OHWOJIOrMYecKre 3aKOHbl UM 3aKOHOMEPHOCTHU
(I'. Mengenss, T. Moprana, H.W. BapwioBa, D. I'ekkens, .
Mromnepa, K. bospa), rpaHuisl ux NPUMEHUMOCTH K KHUBBIM
CHUCTEMaM.

ITP6 5. Ilpuobperenue ompiTa MPUMEHEHHS OCHOBHBIX METOOB
HAYYHOTO TO3HAHUS, MCIIOJIB3YeMbIX B OWOJIOTHH: HAOIIOECHUS




- BHOCHUTH KOppeKTI/IBH B ACATCIBHOCTDL, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB IIEJISIM, OLICHUBATh PUCKHU
MOCJICCTBUM JCATCIBHOCTH,

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIQJETh HaBBIKAMH Y4eOHO-HCCIICIOBATEIIbCKON
Y TIPOCKTHOM JIEATCIIbHOCTH, HABBIKAMH pa3pelICHUS
pooem;

- BBIBISITh ~ NPUYHUHHO-CIIEACTBEHHBIE  CBSI3H
W aKTyaJu3upoBaTh 3aJady, BBIIBUTATh THUIIOTE3Y
€e  pelICHHS, HAXOINUTh apryMeHTBl  JUIS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHHWH, 3a/1aBaTh
napaMeTpsl U KPUTSPUU PEIICHHSI,

- QHAIM3WPOBATh TMOJIyYCHHBIE B XOJIE PEIICHUS
3ala4l  Pe3yJbTaThl, KPUTHYCCKH OIICHUBATH WX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh HM3MCHCHHE B
HOBBIX YCJIOBHSIX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YYETOM
aHaiM3a HAMEIOIINXCS MaTepUuaIbHBIX u
HeMaTepuaIbHBIX PECYypPCOB;

-- yMeThb TEPEHOCUTh 3HAaHUSA B MO3HABATEIBHYIO
Y TIPAKTHUYECKYIO 001aCTH KU3HEACSITETbHOCTH;

- yMeTb HWHTETPUPOBATH 3HAHUS W3 PaA3HBIX
MpeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIE UJIEH, MIPEearaTh OpUrMHaIbHbIC
MOIXO/IbI U PEIICHUS

Y ONMCAaHMS KUBBIX CHCTEM, MPOLIECCOB W SIBJCHHI; OpraHu3aluu
U TpOBEICHUS] OUOJOTMYECKOTO HSKCIEPUMEHTA, BBIJIBHIKCHUS
TUIIOTE3, BBIABJICHUS  3aBUCUMOCTH  MEXIY  HCCIECIYyEMbIMU
BEIMYMHAMHU,  OOBSACHEHMS]  TMOJYUYEHHBIX  pEe3yJbTaTOB U
(dbopMyJIMpOBaHUS BHIBOJOB C MCIOJIB30BAHNEM HAYUYHBIX TOHSATHH,
TEOpPUI U 3aKOHOB.

I[TIP6 6. CdopMHPOBAaHHOCTh yMEHHUS BBIICIATH CYIICCTBEHHBIC
MPU3HAKU BUPYCOB, KJIIETOK MPOKAPHUOT U DYKAPUOT; OJTHOKJIETOUHBIX
U MHOTOKJICTOYHBIX  OPraHW3MOB, BHIOB, OHOI'COIICHO30B
U JKOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB OOMEHa  BEIECTB
W MPEBpaIlleHUs YJHEPTUHU B KIIETKE, (DOTOCHHTE3a, MIIACTUYECKOTO U
DHEPTreTUYECKOro OoOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOJOTBOPEHHUSI, Pa3BUTUS M PA3MHOXKEHHUS, WHIUBUYaIbHOTO
pa3BUTHs oOpraHu3Ma (OHTOreHe3a), OOprOBI 3a CYIIECTBOBaHHE,
€CTECTBEHHOTO O0TOOpa, BUA000pa3oBaHUS, MPHUCIIOCOOICHHOCTH
OpPTaHW3MOB K CpeJic OOUTaHUsl, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPONIOTEHHBIX U3MEHEHUH B 3KOCUCTEMAX CBOE MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB U MpeBpallleHle SHepruu B buocdepe.

ITP6 7. CdopMHpPOBaHHOCTh YMEHHUS MPHUMEHSATh MOJYUYEHHBIE
3HaHUS Ui OOBSICHEHUs] OMOJOTMUYECKUX MPOLIECCOB U SIBICHUI,
JUIS TIPUHATHUS TPAKTUYECKUX PEIICHUH B TOBCEIHEBHOW KH3HH
C 1enblo obecrieueHus: 0€30MacCHOCTU CBOETO 3/10POBbS U 3/I0POBBS
OKPY>KaIOIINX JIFOJIEH, COOTIOIEHUS 3I0POBOT0 00pasa KU3HU, HOPM
IPAaMOTHOTO IIOBEJEHUS B OKPYKAIOUIEH NPUPOAHON Cpene;
NMOHMMaHWe  HEOOXOAMMOCTH  WCIOJB30BAHUS  JOCTHIKECHHH
COBPEMEHHOI OuoJIOTMH W OMOTEXHOJIOTMH Ui pallOHaIbHOIO
MIPUPOJIOTIOITHE30BAHHS.

I[TP6 8. CdopmMHpOBaHHOCTH yMEHHUS pelaTh OHOJIOTHYECKHE
3aJ]aud, COCTaBISATh TE€HOTUIIMYECKUE CXEMbl CKPEIIUBAHHS JUIs




Pa3HBIX TUIOB HACIEIOBaHUS IPU3HAKOB Y OPraHU3MOB, COCTABIISIThH
CXEMbI IEPEHOCA BEIIECTB U PHEPTUU B IKOCHUCTEMax (LIeNu MUTaHMUS,
TMIUIIEBHIE CETH).

I[TIP6 9. CdopmupoBaHHOCTHP yMEHUW KPUTHYECKH OICHUBATH
UHPOpPMALIHIO  OMOJOTUYECKOTO  COJCPKAHUsS,  BKIFOYAIOIIYIO
NICEBJIOHAYYHbIC 3HAHUWS W3 Pa3JIMYHBIX HCTOYHUKOB (CPEICTBa

MaccoBOoi  HMH(pOpMAIMKM, HAYyYHO-TIOMYJISIPHBIC  MaTepHAIbl);
WHTEPIPETUPOBATH STHYECKHUE ACIEKThI COBPEMEHHBIX
HUCCIEeIOBaHUN
B OWojoruu, MeIWIMHE, OWOTEXHOJOTHUH, pPacCMaTpPUBAThH
ro0aabHbIE 9KOJIOTHYECKHE pOOJIEMBI COBPEMECHHOCTH,
dhopMHUpOBaTH

10 OTHOIICHUIO K HUM CO6CTB€HHYIO ITO3HUIIUIO.

I[TP6 10. CdopmupoBaHHOCTH YMEHHU CO3/1aBaTh COOCTBCHHBIC
IIMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE OHMOJOTMYECKON
MH(pOpPMaLIUU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCII0JIb30BATh
HNOHATUIHBIN annapaT OMOJI0THH

OK 02. Mcnonw3oBaTh
COBpEMEHHBIE
CpEeICTBa MOUCKA,
aHaJm3a

U UHTEpIIpeTalnun
uH(popManun

1 UHPOPMAIMOHHbIE
TEXHOJIOTHH ISt
BBITIOJTHEHUS 3a/1a4
npo¢eCcCHOHAITBHON
NesITeIbHOCTH

JInuHOCTHBIE PE3YJIbTAThI JOJZKHBI OTPpaKaThb B YaCTH:
LHCHHOCTH HAYYHOI'O ITO3HAHU:

-c(OpMHUPOBAHHOCTH MHUPOBO33pPEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKHU U  OOIIECTBEHHOM MPaKTUKH,
OCHOBaHHOTO

Ha JUanore KyJibTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO
CBOETO MECTA B MOJIUKYJIBTYPHOM MHpE.

MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:

OBnanenue YHUBEPCATbHBIMU
MO03HABATEIBHBIMH JCHCTBUSIMH:

y4eOHBIMU

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTe U POJU OUONIOTHUH
B CHCTEME HAyYHOTO 3HaHUsS; (YHKIMOHAIBHOW TIPaMOTHOCTH
YeJIOBEKA JIUIS PEIICHUS )KH3HESHHBIX MPOOJIeM.

IIP6 7. CdopMupoBaHHOCTb yMEHHS NPUMEHATH IMOJIyYEHHbIE
3HaHUA U1 OOBSCHEHUS OMOJIOTMUECKHX MPOLIECCOB M SIBICHUH,
JUIsl TIPUHATUS MPAKTUYECKUX PEIIEHUN B IOBCEAHEBHOW JKU3HU
C Liesblo obecrieueHus: 0€30MacHOCTU CBOETO 370POBbsI U 310POBbs
OKPY>KaIOIIHX JIFOJIeH, COOI0ICHNS 3J0POBOT0 00pa3a KU3HU, HOPM
I'PaMOTHOTO TIOBEJIEHUS B OKpYXKAIOWIEH NPUPOJHOW CpEIE;
NOHMMaHWe  HEOOXOAMMOCTH  HCHOJB30BAHUS  JOCTHIKEHHM
COBPEMEHHOM OHOJOrMH M OMOTEXHOJOTHH Ul pPalMOHAIBHOTO
IIPUPOIONOIb30BAHUS.




B) paboTa ¢ nHpopMaIuei:

- BJAACTb HAaBBIKAMH IIOJYYCHUS I/IH(bOpMaI_[I/II/I
N3 HUCTOYHHUKOB PpPA3HBIX THUIIOB, CaAMOCTOATCIBHO
OCYHICCTBIIATH IIOUCK, aHAJIN3, CUCTEMATHU3allUuIO

U HMHTEpHpeTanuio WHGOpMALUU pPa3TUYHBIX BUIOB
u (hopM IpeICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX (popMaTax ¢ y4eTom
Ha3HA4YeHUS WHPOPMALUU U IIENEBOW ayIUTOPHH,
BBIOMpAst ONITUMAIIBHYIO (DOPMY MTPEICTABICHHS

" BU3YyaJIM3alluU,

- OUEHUBaTh  JOCTOBEPHOCTb,
uHbOpMalMK, €€ COOTBETCTBUE
MOpPaJIbHO-ITUYECKUM HOpPMaM;

JICTUTUMHOCTDB
IIpaBOBbBIM n

- UCII0JIb30BAaTb CPCACTBA I/IH(bOpMaI_II/IOHHBIX

U KOMMYHUKAIITMOHHBIX TEXHOJOTHI B pEeIICHUN

KOTHUTUBHBIX, KOMMYHHKATHBHBIX "
OpraHU3aIMOHHBIX 3a/1a4 c coOIIoieHNEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI,  PECypcocOepeKeHus, MPaBOBBIX U
OTUYECKUX  HOPM,  HOpPM  HH(POPMAIIMOHHOMN
0€30MacHOCTH

ITP6 10. CdopmupoBaHHOCTH YMEHHW CO3/1aBaTh COOCTBEHHBIC
NUCHbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE OMOJIOTHYECKOM
uHPOPMALIUU U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIOJIb30BATh
NOHATUIHBIN anmapaT OHOJIOTHH

OK 04. O¢ppexTrBHO
B3aMMOJIEHCTBOBATh

U paboTarth B
KOJIJICKTHBE U KOMaH/Ie

JIn4HOCTHBIE pe3yIbTaThl JOJKHBI OTPAXKATh B YACTH:
LIEHHOCTU HAy4YHOI'0 IIO3HAHUSA: OCO3HAHUE LIEHHOCTH
HAay4YHOU JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
MIPOCKTHYI0 U HCCIENOBATEIBbCKYIO JEATEIbHOCTh
VHJMBHUIyaJIbHO U B TPYIIIIE.

ITP6 5. Ilpuobperenue ompiTa MPUMEHEHHs OCHOBHBIX METOOB
HAYYHOT'O TIO3HAHUSI, UCTIOIb3YEMBIX B OMOJIOTHH: HAOIIOACHUS

N OIrCaHUusA XHUBBIX CUCTCM, IMPOLECCOB U $IBJ'I€HI/II7[.} opraHusanuvu

U MPOBCACHUA OMOJIOrTYECKOT0 OKCIICPUMCHTA, BBIABMIXCHUSA
TUII0TE3, BBISABJICHU A 3aBUCHUMOCTH MCXKOY HCCIICAYCMBbIMHA
BECJIIMYNHaAMMU, 00BSICHEHUS ITOJIYUCHHBIX PE3YIbTATOB




MeranpeameTHble pe3yabTaThl JOJKHBI OTPAXKaTh:

OBnazieHue YHUBEPCATBbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) COBMECTHasl IeATEIIbHOCTh:

- IIOHMMAaTb ¥ MHCIOJb30BaThb IPEUMYIIECTBA
KOMAaHIHOW ¥ MHAMBHUYaTbHOIN paboThI;

- IpUHUMATb LOCJIAU COBMECTHOM ACATCIIBHOCTH,
OpraHu30BbIBATL W  KOOPAUHHPOBATH HeﬁCTBHH
IIo €€ JOCTHXXCHHIO. COCTAaBJIATH IIJIAH ﬂeﬁCTBHﬁ,
pacnpeacisitb pojii € y4eTOM MHEHU Y4aCTHHUKOB
O6CY)KI[3.TB PE3YJbTAaThI COBMECTHOM pa6OTbI.

OsBnaneuue
JIEUCTBUSIMMU:

YHUBEPCAJIbHBIMU  PEryJSATUBHBIMU

T) IPUHATHE Ce0sl U IPYTHX JIIOICH:

- MPUHUMATh MOTHBBI M apTyMEHThI JPYTHUX JIOACH
IIPU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH;

- MPU3HABATh CBOE MPAaBO U MPABO JPYTHX JIOAEH
Ha OIINOKH;

- pa3BUBaTh CHOCOOHOCTH MOHMMATh MUP C TO3HUITUN
JPYTOro 4eioBeKa

1 (opMyIMpOBaHUS BEIBOJIOB C HCIIOIH30BAaHHUEM HAYYHBIX TOHITHIA,
TEOpUU U 3aKOHOB

OK 07. ConeticTBOBaThH
COXPaHEHUIO
OKpYKaroIlen CpeIbl,
pecypcocOepexeHuto,
MPUMEHSITh 3HAHUS

JIngHOCTHEIE PE3YJIbTAThI JOJKHBI OTPpaKaTh B YaCTH:
OKOJIOTMYCCKOI'O BOCIIMTAaHHA: - C(l)OpMI/IpOBaHHOCTB
JKOJIOTHYECKOM KYyJbTYpbl, IIOHUMAHUC BJIMAHUA
COMUAJIbHO-O9KOHOMHNYCCKUX MTPOLECCOB HA COCTOAHUC

ITP6 5. Ilpuobperenue omnpiTa MPUMEHEHHS OCHOBHBIX METOOB
HAY4YHOTO TIO3HAHUS, MCIIOJIB3YeMbIX B OWOJIOTHH: HAOIIOIEHUS
Y ONIMCaHUs )KUBBIX CUCTEM, IIPOLIECCOB U SIBICHUI; OpraHN3aluu

BBIIBIDKEHUS
HCCIIETyEMbIMU

U MPOBCACHUA OMOJIOrTYECKOT0 OKCIICPUMCHTA,
THUIIOTE3, BBISABJICHU A 3aBUCHUMOCTH MCXKOY
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00 U3MEHEHUH
KJIMMAaTa, IPUHLUIIBI
OepexKIMBOTO
IIPOU3BOJICTBA,

3G PEeKTUBHO
JEHCTBOBATH

B UPE3BbIYANHBIX
CUTYaLUsAX

OPUPOJHOM M COLHMAIBHOW CpeIbl, OCO3HAHUE
r7100aIbHOTO XapaKTepa KOJOTHUECKUX PoOIeM;

- INTAHUPOBAHUEC U OCYIIECCTBJICHUC ,HCfICTBHfI

B OKpY’)Kalolllel cpele Ha OCHOBE 3HAHUS Iesel
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- aKTMBHOE HEINIPUATHE ACUCTBUM, IIPUHOCAIIUX BpeL
OKpYXKarollEeH Cpese;

- yMEHHE MPOTHO3HPOBaTh  HEOIArompusTHBIC
9KOJIOTUYECKHE TIOCIACACTBUSA  MPEANPUHHUMACMBIX
JEHCTBUM, IPEAOTBPAIIATh UX;

- pacuUpeHue OIbITa AEATEIHLHOCTH IKOJIOTHYECKOMN
HaIpaBJIEHHOCTH.

MeTaHpe,I[MeTHHe PE3YJIbTAaThl JOJIKHBI OTPpaXXaTh:

OBnazieHue YHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU
IEUCTBUSIMHU:

0) COBMECTHasl IeITEIIbHOCTh:

- TIOHMMarTb M MHCIOJNb30BaTb IPEUMYIIECTBA
KOMAaHTHOW ¥ UHAMBUyalbHOIN paboThI;

- [NpUHUMATL [CIIN COBMECTHOM JCATCIIBHOCTH,
OpPraHnu30BBIBATE 1 KOOPAUHHUPOBATH I[GI\/'ICTBI/U[

M0 €€ JOCTHXKEHHIO: COCTaBIAThL IIJIaH JCHCTBHH,
pacrpenenarb pojii ¢ YyYETOM MHEHUM yYaCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI

BEJIMYMHAMU, 00BSICHEHUS MOJTyYEHHBIX pe3yJIbTaTOB
1 (opMyITMpOBaHUS BEIBOJIOB C HCIIOIH30BAaHUEM HAYYHBIX TOHSITHIA,
TEOpPUI U 3aKOHOB.

I[IP6 6. CdopMHUPOBAHHOCTH YMEHHS BBIJCNATH CYIIECTBEHHBIC
MPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U DYKAPHOT; OJJHOKIETOUHBIX

U MHOTOKJICTOYHBIX  OPraHW3MOB, BHIOB, OHOICOIICHO30B
U OKOCHUCTEM; OCOOCHHOCTH TMPOIECCOB OOMEHa BEIECTB
W TIPEBpaIICHUs] PHEPTUU B KJIETKE, (POTOCHHTE3a, MIACTHYECKOTO
U DHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OTUIOJIOTBOPEHUSI, Pa3BUTUS M PA3MHOKEHUS, WHIUBUIYATHHOTO
pa3BuUTHs opraHu3Ma (OHTOreHe3a), OOphObI 3a CYLIECTBOBAHMUE,
€CTECTBEHHOTO O0TOOpa, BUA000pa3oBaHUS, IPHUCIIOCOOICHHOCTH
OpPTaHW3MOB K CpeJic OOUTaHUsl, BIUSIHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPONIOTEHHBIX U3MEHEHUH B 3KOCUCTEMAX CBOECH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPAILEHUE SHEPTUU B brochepe.

IIP6 7. CdopMupoBaHHOCTb YMEHUS NPUMEHATH IMOJIy4YEHHbIE
3HaHUS Ui OOBSICHEHUS] OMOJIOTHYECKUX MPOIIECCOB U SIBICHUM,
JUIS TIPUHATUS TPAKTUYECKUX PEIICHUH B TOBCEIHEBHOU IKH3HU
C 1enblo obecrieueHus: 0€30MacCHOCTU CBOETO 3/10pPOBbS U 3/I0POBBS
OKPY>KAIOIINX JIFOJIEH, COOTIOIEHUS 3I0POBOT0 00pa3a KU3HU, HOPM
IPaMOTHOTO IIOBEJEHUS B OKPYXKAIOUIEH NPUPOJHON Cpene;
NMOHWMaHWEe  HEOOXOAMMOCTH  WCIOJB30BAHUS  JOCTHIKCHUH
COBPEMEHHOI Ounoyiornu M OWOTEXHOJIOTUH Uil palMOHAIbHOIO
IPUPOJIONIOIB30BAHHUS
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IIK 1.1. KonTpoin
CaHUTAPHOTO U
OOTUTHEHUYECKOTO
COCTOSIHUSI OOBEKTOB
JKNUBOTHOBOJICTBA U
KOPMOB.

OBnazieHre yHUBEPCAIbHBIMU yU4eOHBIMU
MO03HABATEIbHBIMU JICHCTBUSIMHU:

a) 6a30BbIe JIOTHYECKHe JAeiicTBUS:

- CAaMOCTOATENBHO (POPMYIUPOBATH U
aKTyaJIM3UPOBATH NIPOOJIEMY, paCCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYNIECTBCHHBIM MPU3HAK MIIN
OCHOBAHHMS JJIS1 CPAaBHEHHMS, KJIACCU(UKAIIMN 1
00001IEHHS;

- OTIPE/ICTISIT 1NN ACATEIILHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUN UX JTOCTHIKCHHUS;

0) 0a30BbIE HCCIeN0BaTENbCKUE € CTBUSA:

- BJIaJICTh HABBIKAMHU Y4E€OHO-HCCIIEIOBATEIILCKON U
IPOEKTHOMU JIESTEIbHOCTH, HAaBBIKAMH Pa3pEIICHUS
npo0Jem;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3HU U
aKTyaJIM3UpOBaTh 3ajauy, BbIJIBUTATh TUIIOTE3Y €€
peleHw s, HaXOIUTh apTyMEHTBI JJIS JIOKA3aTeNIbCTBA
CBOWX YTBEp)KIICHHH, 3a7]aBaTh TapaMeTPhl U
KPUTEPHUH PEIICHHUS;

- aHAJIM3UPOBATH MOTyYEHHBIE B XOJI€ PEIICHHSI
3aJ]auu pe3yJIbTaThl, KPUTHUECKU OLEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIEHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 001acTel;

-c(hopMUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CUCTEME
HAYYHOTO 3HaHUS; (PYHKIMOHAIBHOW TPaMOTHOCTH YeJIOBEKa IS
peLIeHHs KU3HEHHBIX TPo0IeM;

- C(bOpMI/IpOBaHHOCTB YMEHUSA BBIACIIATE CYIICCTBCHHBIC IMPU3HAKU
BUPYCOB, KIJIICTOK IIPOKapUOT H JYKapuOT, OIJHOKJIICTOYHBIX U
MHOT'OKJICTOYHBIX OPpTaHU3MOB, BUIOB, 6I/IOFGOL[6HO3OB 1 5KOCHUCTEM,

- cOPMUPOBAHHOCTh YMEHUH KPUTUIECKH OLICHUBATH UH()OPMAIIHIO
OMOJIOTMYECKOr0  COJEp’KaHUs, BKJIIOYAIOIIYI0 IICEBIOHAYUYHBIE
3HaHUS W3 Pa3IUYHBIX HCTOYHUKOB (CpeACTBa  MacCOBOM
uH(popMaluuy, HAy4HO-TIOMYJISIPHBIE MaTepuabl);
WHTEPIPETUPOBATH STUYECKUE aCIEeKThI COBPEMEHHBIX
HCCIIEIOBAaHUI B OWOJOTMHM, MEIUIMHE, OHWOTEXHOJOTHH;
paccMaTpuBaTh riio0anbHbIe 9KOJIOTHYECKHE po0IIEMBbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UILHIO;

-c(hOpMUPOBAHHOCTh YMEHMsI IPUMEHATh MOJYUYEHHbIE 3HAHUS VIS
00BsICHEHUS! OMOJIOTHUECKUX MPOLIECCOB U SIBICHUH, A NPUHATUS
IIPAKTUYECKUX PpELICHHH B IIOBCEAHEBHOM JKU3HM C LEJbIO
obecrieueHyss 0E30IACHOCTH  CBOEr0  3l0pOBbS U 310pPOBbs
OKPY>KaIOUIHX JIFOJIeH, COOI0IEHNS 3/I0pPOBOr0o 00pasa *KHU3HH, HOPM
IPaMOTHOTO IIOBEJAEHUS B OKpYXKaloLed NPUPOAHOU Cpene;
MOHMMaHWE  HEOOXOAMMOCTH  HCIOJIb30BAaHUSA  JIOCTHXKEHUH
COBPEMEHHOM Onoylornu M OWOTEXHOJOTUH AJI PALMOHAIBHOTO
MIPUPOIONOIB30BAHUS
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- BBIJIBUTATh HOBBIE UJICH, MIPEIaraTh
OpUTHHAJIBLHBIC TTOJX0/IbI U PEIICHUS;

- CIOCOOHOCTh UX MCIIOIb30BaHUs B II0O3HABATEILHOU
U COLIMAJIbHOM IPAKTUKE

B 00s1acTH HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- cpOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOW MTPAKTUKH,
OCHOBAHHOTO Ha IUAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOM M YU TATEIBCKOMN
KYJBTYpbI KaK CPEJICTBA B3aUMOJCICTBUS MEKIY
JIIOABMU U TIO3HAHUS MUPA;

- OCO3HAHME LICHHOCTU HAy4YHOU JEeATEIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh MPOEKTHYIO U
HCCIIEA0BATENIbCKYIO AESATENbHOCTh HHANBUAYAIBHO
Y B TPYIIIIE;

OBnazieHue yHUBEPCAIbHBIMUA YY€OHBIMU
IMO3HABATEILHBIMHU JCHCTBUSIMH:

B) pa6ora ¢ unopmanmeii:

- BIIQJICTh HaBBIKAMU MONTy4eHUs: HH(GOpMaLIUU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIbHO
OCYLIECTBJIATH MOUCK, aHAIN3, CUCTEMATU3ALINIO U
WHTEPIPETANNIO HHPOPMAIIMK Pa3IHYHbIX BUIOB U
dhopm mpecTaBIeHNUs,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax
y4eTOM Ha3HA4YCHUS WH(OOPMAITUHU U TIEJICBOM
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ayJUTOpUH, BBIOUPAst ONTUMAIBHYIO GOpMy
MIPEJCTAaBICHNUS U BU3yaJIH3allUu;

- OIICHUBATh JIOCTOBEPHOCTbH, JIETUTHMHOCTb
nH(pOpMaIINHY, €€ COOTBETCTBUE NIPABOBEIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCTIOJIH30BATh CPEACTBA MHPOPMALIMOHHBIX H
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpTaHU3aIMOHHBIX 33]1a4 C COOII0ACHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30MTaCHOCTH,
TUTHUEHBI, PECypCcOCOepeKeHHUSI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAITHOHHOM
0€301IaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHHMSI U 3AIIUTHI
nHpopManuu, nHOOPMAITMOHHONW 0€301TaCHOCTH
JUYHOCTH

B 06s1acTH 3K010rM14eCcKOr0 BOCIUTAHUS:

- ¢(hOpMUPOBAHHOCTH IKOJIOTHIECKOH KYJIBTYPHI,
MMOHMMAHHE BIUSHUS COUATBHO-DKOHOMHUYIECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON M COLIMATBHON
Cpenbl, OCO3HaHUE TII00ATBHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIeM;

- IUIAaHUPOBaHUE U OCYIIECTBICHHE JCHCTBHI B
OKpYy’Kalolled cpele Ha OCHOBE 3HAHMS ILesei
YCTOHYHMBOTO Pa3BUTHS YETIOBEUECTRA.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIIMHBI

Buna yueOHo# padoThI

O0BeM B yacax

O06beM 00pa3oBaTe/IbHON MPOrpaMMBbl JUCHUNJIMHBI 162
8 m.4. 8 hopme npaxmuuecko n0020mosKu 16
BT. 4.:

OcHoBHOE coaep:xaHue 102
TEOPETUYECKUE 3aHATHUS 70
MPAKTUYECKHUE 3aHITHS 20
nabopaTopHbIe PaOOTHI 6
KOHTPOJIbHBIE paOOTHI 6
IIpodeccnoHabLHO OPMEHTHPOBAHHOE COIePsKAHUE 42
TEOPETHYECKOE 00yUeHHe 18
MPAKTUYECKHUE 3aHITHS 12
nabopaTopHbIe padOTHI 12
UHOUBUOYATILHBLIL Npoekm (Oa/lem) aa
Koncyabranumn 10
IIpomexyTouHas aTTecTanus (dK3aMeH) 8
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2.2. TemaTn4yecKuii IJIaH U COePKAHHUE TUCUUILINHBI

HaumenoBan C 1 Ne
HE PAIIEIIOB H oJiepkaHue y4eOHOro Marepuasia (OCHOBHOE U HpO(beccmlﬂa.ﬂLHo opueHTHPOBaHHOe)", | O0beM ypoKa dopmMupyemblie
Ten JIa00OpaTOpPHBIE U NPAKTHYECKUEe 3AaHATHUS, NIPUKJIAJTHON MOAYJ/Ib (IIPU HAJIMYUH) 4acoB KOMIIeTeHI[UH
1 2 3 4
‘ OcHoBHOeE coJepKaHue

Pa3nen 1. buoJsiorusi kak Hayka 2

Tema 1.1. | Coneprxanue y4eOHOTO MaTepuaia

buonorus B | buonorus — Hayka o kuBoi mpupozae. CBsi3u OMOIOTHU C OOIIECTBEHHBIMHU, TEXHUUECKHUMHU H 1 1

CHCTEME HAayK | QpyTUMH €CTeCTBEHHBIMH HayKaMu, priiocopuet, peurueii, STUKO, SCTETUKOM 1 mpaBoM. Poib OK-01, OK-02, OK-
6uosnoruu B GOPpMUPOBAHUU COBPEMEHHOM HAay4yHOW KapTHHBI Mupa. CucremMa OHOJIOTHYECKUX 04, OK-07
HayK.
Mertonbl Mo3HaHMS JKUBOW HpPUPOJIbI (HAONIOJEHHME, SKCIEPHUMEHT, OIMCaHHWEe, H3MEpeHHe,
KJIaccu(uKaIus, MOICTMPOBAHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX) 1 2

Paznea 2. 7KuBble cucTeMbl U UX OPraHU3anus 2

Tema 2.1. | Copepxannie yueOHOro MaTepuasa

OOmas JXussie cucreMbl (OMOCHCTEMBI) KaK IPeAMET N3ydeHus: Ononoru. OTIMYHE KUBBIX CUCTEM OT 1 3 OK-01, OK-02, OK-

XapaKTEpUCTH | HeOpraHudeckoi npuposl. CBoiicTBa OGuocHCcTEM U UX pa3HOOOpasHe. 04, OK-07

Ka )KU3HU YpoBHU OpraHu3any OMOCUCTEM: MOJIEKYJISIPHO-TeHETUUECKUH, KIETOUHbIN, OpraHu3MEHHBIH, 1 4
HOMYJIAMOHHO-BUAOBOM, 5KOCUCTEMHBIH (OHOreoleHoTHYeCKUi), OrochepHbIi

Pa3nen 3 Xumunuecknii cocTaB M CTPOeHUE KJIETKH 18

Tema 3.1. Copneprkanue yueOHOro MaTepuasa

Xumuueckul | XUMUYECKUN COCTaB KIIETKH. XUMHUYECKHE 3JIEMEHTBI: MAaKPOAJIEMEHThI, MUKPOAJIEMEHTHI. Boya 1 5)

COCTaB KJIETKH. | U MUHEpajbHble BemecTBa. DyHKIMKM BOJIBI M1 MUHEPAJIbHBIX BellecTB B kieTke. [lonnepxanue OK-01, OK-02, OK-

Bona OCMOTHYECKOro OanaHca 04, OK-07

u IIpakTnyeckoe 3aHsaTHE

MHUHEPATIBHBIC | No | «bBuonmormueckas poilb MHUHEpATbHBIX BEIIECTB B OOECHECUCHHUU >KU3HEICSITEIbHOCTH 1 6

BCHICCTBA OpraHU3MOB, MTPOSIBIICHUS AHcOaIaHCa MUHEPATbHBIX 3JIEMEHTOBY

Tema 3.2. Coneprkanue yueOHOro MaTepuaa 8
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buonornuecku | benku. CocraB u crpoeHne OenKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHumble u 7

Ba)KHBIC 3aMEHHUMbIE AMUHOKHUCIOThl. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOIA

XUMHYECKHE MOJIEKYJIbI (TIEpBUYHAsI, BTOPUUHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa).

COEIMHEHUS XHUMHYECKHE CBOMCTBA OCIKOB. bronorndyeckne GyHKIIMN OEITKOB. 8
@epMeHTH — Ouonorndyeckue KatamusaTopbl. CrpoeHue (¢epMeHTa: aKTUBHBIA IIEHTD, 9
cybocrpatHas crienuduanocts. KodhepMmeHTH!.

Buramunsl. OTinunst pepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoOB. 10
VYrneBoapl: MOHOcaxapuabl (TJI0OK03a, pubo3a M JAe30KcHpuOo3a), Aucaxapuisl (caxaposa,

JIAaKTO3a) M TMOJHMcaxapuabl (Kpaxmal, TJIHKOTeH, IeJUI0I03a). buonornueckue QyHKIUU 11
yraeBonoB. Jlunuasl: Tpuraunepusl, Gochonunuasl, crepousisl. I'napodunbHo-ruapododHbe

cBoiicTBa. bruonornueckue ¢pyHkumu munuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB M JIUIHIOB KaK

HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnorsl: JJHKu PHK. Hykmeotuasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIOT. 12
Crpoenue u ¢yukimu JJHK. Ctpoenue u pynkunu PHK. AT®: ctpoenne u byHKIMI

JlabopaTopHble 3aHATHS 13
Ne 1 «Onpenenenue Butamuaa C B IpoLyKTax MUTaAHUS

Ne 2 «Omnpepenenune Hamu4ust Kpaxmaia B IPOAYKTAaX MUTAHUSD. 14

Tema 3.3. Cogepxanue yueOHOro Marepuasa

CrpykrypHO- | lluTonorus — Hayka o kietke. KiietouHas Teopusi — mpuMep B3aUMOJICHCTBHS HCH U (DaKTOB B 15

(GYHKIMOHAIL | HAYYHOM IMO3HAHWU. METO/IbI M3YUEHUS KICTKH.

Hast Knerka xak menoctHas >kuBas cuctema. OOlIuMe NpU3HAKU KJIETOK: 3aMKHYTas Hapy’KHas 16

OpraHu3aLys MemOpaHa, monekynsl JIHK kak reneTudeckuii anmapar, cucTemMa CHHTe3a Oenka. 17

KJIETOK Tunel  KJIETOK: JyKapuoTHyeckas U Ipokapuotruyeckas. OCOOEHHOCTH  CTPOEHHS
MPOKAPUOTUYECKON KileTkH. KieTouHas creHka OakTepHid. 18
Ctpoenue syKapuoTuuecKkoi KiIeTku. OCHOBHBIE OTIUYHS PACTUTEIILHON, dKUBOTHON M TPUOHOM
KIeTKd. [ToBepXHOCTHBIE CTPYKTYpHI KJIETOK— KIIETOYHAs CTEHKA, TNIMKOKAIUKC, UX (DYHKIUH.
[Mnazmaruueckas MeMOpaHa, €€ CBOWCTBA U (PYHKITUH. 19
[{utornuasma u ee opranouasl. OqHoMemMOpanHbie opranou sl kiaetku: II1C, anmapar I'osbmxwy,
nn30coMbl. [ToryaBTOHOMHBIE OPraHOMABI KJIETKH: MUTOXOHAPUH, T1acTubl. [Iponcxoxienue
MUTOXOHJIpHH W mnactuia. Buael miactun. HemeMOpaHHBIE OpraHOWIBI KJIETKH: PUOOCOMBI, 20

KJIETOYHBIA 1EHTpP, UEHTPUOIU, PECHUYKH, KIyTUKU. DYHKIMH OpPraHOUJOB KIIETKHU.
Bxirouenust.

Snpo — perynstopHblidi 1eHTp kieTku. CTpoeHue smpa: sjaepHas 000J0YKa, KapuoIliazMma,
XPOMAaTHUH, AJPBIIKO. XpOMOCOMBI. TpaHCHOPT BEMIECTB B KIETKE
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JlabopaTopHble 3aHATHS

Ne 3 (na Be1OOp nipenioaBatenis) « CTpoeHHE KIIETKH (pacTeHHUsI, )KUBOTHBIC, TPUOBI) M KJIIETOYHBIC 1 21
BKITIOYEHUS (Kpaxmai, KapOTHHOUIBI, XJIOPOIIIACThI, XPOMOILIACTHI )»
No 4 «M3yueHue CTpOCHHS KJIETOK PACTCHHH, )KUBOTHBIX M OaKTEpHH I10J] MHKPOCKOIIOM Ha 1 22
TOTOBBIX MHUKPOIpENapaTax U UX ONHCAHUEY.
Paznea 4. ’KKuszHeneaTeIbHOCTh KJIETKHA 10
Tema 4.1. Copepxanre yueOHOro Marepuasa 4
O0MeH OOMeH BemecTB, WM MeTabO0au3M. ACCUMUIAIUS (IJIACTUYCCKUNA OOMEH) W JTUCCUMUJIISALINS
BEIICCTB (oHepreTuueckuii oOMeH) — JBE CTOPOHBI €IMHOTO mporecca meradonusma. Ponb 3aKoHOB 1 23
u COXpAaHEHHUS BEIIECTBA W DHEPrUU B TMOHUMaHUHM MeTaboim3ma. Tuibl oOMEHa BEIIECTB:
HPEBPALICHNC | aproTpodHbIii U reTepoTpodHbIA. Postb pepMEHTOB B 0OMEHE BEIECTB M MIPEBPAILEHUH SHEPTHH
SHCpIIH B KJICTKE.
B KJICTKE ®orocunTe3. CBeTOBas M TeMHOBAs (a3bl poTocuHTe3a. Peakunn porocunresa. 3 hekTHBHOCT
doTtocunTe3a. 3HaueHue (HOTOCHMHTE3a IS KM3HU Ha 3emuie. BiusHue ycnoBuil cpenbl Ha 1 24
¢orocuHTe3 W CHOCOOBI TOBBIMICHHS €ro TMPOAYKTHBHOCTH Y KYJBTYPHBIX PpACTCHUH.
XeMocHuHTe3. XeMOCUHTE3UpYIole OakTepun. 3HaueHue XeMOCUHTE3a JUIs )KU3HU Ha 3eMJle.
DHepreTuyeckuii 0OMeH B KieTke. PaciieruieHue BemIecTB, BBIICICHWE U aKKyMYJIHPOBAaHUE 1 25
SHEpruM B KJIETKe. OJTalbl SHEpreTudyeckoro oobmeHa. Inmkonus. bpoxkeHue U ero BUBIL.
Kucnoponnoe okucienue, Wi KietouyHoe napixanue. OkuciuTenbHOoe (ochopuampoBanue. 1 26 OK-01, OK-02, OK-
D¢ heKTUBHOCTH SHEPreTHYECKOI0 OOMEHA 04, OK-07
Tema 4.2. Cojneprkanne yueOHOro Matepuana 2
buocunres Peakiun matpuyHoro cunresa. I'enetnueckas nadopmarus u JJHK. Peanuzanus renetndyeckoi
Oenka uH(opmaIuu B KiieTke. ['eHeTHUeCKui KOl ¥ €ro CBOMCTBa. TpaHCKPHUIIIUS — MAaTPUUHBIN CUHTE3
PHK. Tpancnsauus — 6uocuntes 6enka. Dtansl Tpancnsauuu. KonupoBanue aMuHokuciaor. Poib 1 21
pubocom B OnocuHTE3€e Oenka
IpakTHYeCcKOe 3aHsATHE 28
Ne 2 «Pemienue 3a/1au Ha onpeJiesieHHe MOCIeI0BaTEIbHOCTH HYKJICOTHIOB) 1
Tema 4.3. Copneprkanue yueOHOro MaTepuasa 2
Bupycsl Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mctopust otkpeitus BupycoB (. W. MBanoBckuit). 1 29
OCOOeHHOCTH CTPOEHHUSI M >KU3HEHHOI'O IUKJIa BUpycoB. bakrepuodaru. bonesnu pacreHuid,
KUBOTHBIX M Y€JIOBEKa, BBI3BIBACMbIC BUPYCAMH.
Bupyc wummynomedurnura uenoBexka (BUY) — BosOyaurens CIIM[a. Ilpodunaktuka 1 30

pacnpocTpaHeHHUs BUPYCHBIX 3a00J1€BaHUM
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Kountpoabsnas padora Ne 1 «MonekyisipHbIi ypOBEHb OpTraHU3aIMHU )KUBOTOY 2 31-32
Pasnen 5. Pa3mHoKeHHe 1 MHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB 20
Tema 5.1. Copepxanne yaeOHOro Marepuasa 2
JKuzHeHHbIi KneTouHelii 1MWK, WIM >KA3HCHHBIM TWKI KieTkd. WHTepdasza u wmwmros3. IIpomecchr,
LUK KJICTKU nporekaromue B unrepdase. Permkanus — peakiuss matpuuHoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIM Hab0Op — KapuoTHI. J[UTUIOMAHBIA W TarIOMIHBI XPOMOCOMHBIE 1 33
HaOopbl. XpoMmaTuabl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUSI U MHAUBHUIYaJIbHOTO Pa3BUTHS
OpraHU3MOB.
Henenue knetku — muto3. Craauu Mutosa. IIporecchl, mpoucxoasiiue Ha pa3HbIX CTATUAX 1 34
muTo3a. bronoruueckuii cMbici MuTo3a. [IporpamMmupyemast rudesb KISTKH - allonTo3
Tema 5.2. Cogepxanue yueOHOro MaTrepuasa 4
®opmbl @opMBbI Pa3MHOXKEHHUSI OPTaHM3MOB: OECIoysioe W MoJoBOe. Buapl Oecrosoro pa3MHOKEHUS: 1 35
pa3sMHOXKEHHs | JieJIeHWEe HaJBO€ U MOYKOBAaHWE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpPa30BaHME, BEr€TaTUBHOE
OpPraHHU3MOB pa3MHOxeHue. icKkyccTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJIEKLIUU.
[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOTO. 1 36
Meiios. Ctaauu meiio3a. [Iporeccsl, mpoucxosiiue Ha cTaausx meiosa. [loBenenne xpomocom
B Meiio3e. Kpoccunrosep. bronoruueckuii cMpici U 3HaYeHHe Meiio3a. ['ameTtorenes — mpotecc 1 37 OK-01, OK-02, OK-
0o0pa30oBaHMs TOJOBBIX KIETOK y JKMBOTHBIX. [l0JIOBBIE »eye3bl: CEMEHHUKM U SUYHHUKU. 04, OK-07
OOpazoBaHrne W pa3BUTHE IIOJIOBBIX KIETOK — TaMmeT (CHepMaro30ui, SMIIeKIeTKa) — 1 38 IIK 1.1
cnepmaroreHe3 u ooreHe3. (OCOOEHHOCTH CTPOEHUS SIMIEKIETOK M CIepMaTO30MJIOB.
Onnonorsopenue. Ilaprenorenes
Tema 5.3. Cojneprkanne yueOHOro Matepuana 4
WupuBuayans | MHauBUayansHOE pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBHOE pa3BUTHE (3MOpUOTEHe3). 1 39
HOE pasBUTHE | DTanbl SMOPUOHAIBHOTO Pa3BUTHS y IMO3BOHOYHBIX JKMBOTHBIX: JIPOOJIEHHE, TacTpPyJISILUS,
OpraHu3MOB OpraHOTeHE3. 1 40
[TocTamOproHanbHOE pa3BuTHE. THIBI MOCTIMOPHUOHAIBHOIO PA3BUTHS: MPSIMOE, HE MPSAMOE 1 41
(mmunHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIC BBI3BIBATH
BPOJK/ICHHBIE YPOACTBA. POCT M pa3BUTHE PaCTECHHIA. 1 42
OHTOreHe3 IBETKOBOI0 PAaCTEHMsI: CTPOCHHUE CEMEHM, CTaAMH Pa3BUTHUS
Tema 5.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepPKAHME (COepP:KaHHue IPUKJIATHOT0 MOAYJIs1) 10
OcoOenHoctu | TKaHH KHUBOTHBIX. 1 43
CTPOCHHUS CtpoeHue OpraHoB U CUCTEM OPraHOB KUBOTHBIX. DYHKIIMOHAIbHASI CHCTEMA OPTraHOB. 1 44
U Pa3BUTHS I"'omeocTra3 opranusmMa u €ro nojAep>KaHue B IMIPOLIECCE KU3HEEATEIBHOCTH. 1 45
3HaueHue MPOSIBICHUS Pa3ApaKUMOCTU U PETYJIISIUH. 1 46
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Makpoopranus | [Iporeccsl XKHU3HENEATETHbHOCTH >KUBOTHBIX. [IpUYMHBI HApyIIEHWH pa3BUTHUS OPTaHU3MOB 1 47
Ma Opransl penpoayKIUU, CTPOCHHE U HYHKIUH. 48
Wudekunn 1 ux npeaynpexacHue. 1
IIpakTHyecKue 3aHATHS
Ne 3 Pa3zpaboTka MEHTaJIBHOM KapThl TKAHEH, OPTaHOB ¥ CUCTEM OPraHOB MaKpOOPTaHU3MOB 1 49
(’KUBOTHBIC) C KPATKOH XapaKTEPUCTUKON MX (QyHKITUH. 1 50
Ne 4 «BupycHble u OakTepHuaibHbie 3a00JIEBaHHMS MaKpOOPraHu3MOB (KHBOTHbIC). OOIIUe 1 51
NPHUHIMITBI  WCIIOJIB30BAHMSI  JIEKAPCTBEHHBIX  BemecTB.  OCOOCHHOCTH  MPUMEHEHHS 1 52
AHTUOUOTHKOBY
Pasnean 6. HaciiencTBeHHOCTh M MN3MEHYMBOCTH OPraHU3MOB 20
Tema 6.1. Cojnepkanue y4eOHOro Marepuana 6
3akoHoMepHOC | [IpenmeT u 3a1auu reHeTUKH. PoJib IIUTOIOTUHU U SMOPHOJIOTHH B CTAHOBJIICHUU I'eHETUKHU. Bkitaz
™ pOCCHICKMX W 3apyOeKHBIX YYCHBIX B pa3BUTHE T'CHETHKH. METOIbl TEeHETUKH 1
Hacjaen0BaHus | (THOPUIONOTHYCCKUM, UTOr€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKHIA ). OcHOBHbIE 53
TeHETHYECKUE OHATHS. | eHeTHYecKasi CHMBOJIMKA, HCIIOIb3yeMasl B CXeMaX CKpPEIIHBAHHM.
3aKOHOMEPHOCTH HACJIeIOBaHUs MPHU3HAKOB, ycTaHoBIeHHbIE . Menaenem. Monorubpuanoe
CKpelyBaHue. 3aKOH €JMHO00pa3us ruOpua0B NepBoro nokoseHus. [lpaBuno 1oMuHUpOBaHUS. 1 54
3aKkOoH pacllemyieHusT TMpU3HAaKoB. [umore3a uYHMCTOTHI rameT. I[lomHoe W HemoyHOe
JOMUHUpOBaHKe. [IurnbpuaHoe CKpenBanue. 3aKOH He3aBUCHMOTO HACIICIOBAHUSI TPU3HAKOB. 55
[{uToreHeTHYECKHE OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS. 1 56
AHanusupyrolee ckpemuBaHue. lcrnonb3oBaHuE aHANU3HPYIOMIETO CKpEIIMBAHUS IS 1
OTpeieNIeHUs] TEHOTUIa OCOOH. OK-01, OK-02, OK-
04, OK-07
IIpakTH4ecKue 3aHATHS 2
No 5 Pemenne 3a1a4 Ha oripeziesieHre BEpOSITHOCTA BOZHUKHOBEHUSI HACIIEICTBEHHBIX TPU3HAKOB 1 57
Opu MOHO-, [JU-, TONUTHOPHIHOM U aAHAIM3HPYIONIEM CKPEIIMBAHUM, COCTaBJICHHE 1
TCHOTHITUIECKUX CXEM CKpEIHBAHUS 58
Tema 6.2. Coneprkanne yaeOHOro MaTepuaa 4
CuerieHHOE CueruieHHOe HacnefoBaHue Mpu3HakoB. Pabora T. Moprana 1o CernjieHHOMY HacleJOBaHUIO 1 59
HacJIeIOBaHWe | TeHOB. HapyleHue cIlemieHusi TeHOB B pe3yjIbTaTe KPOCCHHIOBepa. XPOMOCOMHAsl TEOpHUS
MPU3HAKOB HACJICICTBEHHOCTH. | eHeTHUEeCKIe KapThl.
1 60
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I'eneruka momna. XpOMOCOMHOC OIMPCACIICHUC TII10JIA. AyTOCOMBI U TIOJIOBBIC XPOMOCOMBI.
I'omorameTHBIE U TeTCPOraMEeTHBIC OPraHHU3MBbI. HaCJ'Ie,I[OBaHI/Ie IMPU3HAKOB, CICIUICHHBIX C
I10JIOM

IIpakTnyeckue 3aHsATHS

Ne 6 Pemenue 3a1a4 Ha OIpEACIICHUC BEPOATHOCTH BOSHUKHOBCHHM A HACIICACTBCHHBIX IIPU3HAKOB
Ipu CUCTVICHHOM HACJICAOBAHWH, COCTABJICHUC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHUA

[

61
62

Tema 6.3.
3aKOHOMEPHOC
™
W3MEHUYUBOCTH

Conepkanue yueOHOro MaTepraia

W3MmeHunBOCTb. BUIbl M3MEHUYMBOCTU: HEHACJIECACTBEHHAs M HacleAcTBeHHas. Poib cpensl B
HEHACJIECTBCHHON HM3MEHYMBOCTH. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHUYUBOCTH.
BapuanuonHsliil psag v BapuanyvoHHas kpusas. Hopma peakuun npusHaka. KoaudecTBeHHbIE U
Ka4eCTBEHHBIC MPU3HAKK M UX HOpMa peakiuu. CBOHCTBa MOIU(MUKATMOHHOW U3MEHUYHNBOCTH.
HacnencrBeHHas, Wiy reHOTUIIMYECKask U3MEHUUBOCTh. KOMOMHATHBHASI HN3MEHUYHUBOCTb.

Meiio3 ¥ TOJOBOH Mpolecc — OCHOBA KOMOMHATHUBHOM W3MEHYMBOCTU. MyTalnMoOHHas
u3MeH4nBOCTh. Kiaccudukanus MyTanuil: reHHble, XpOMOCOMHBbIE, T€HOMHble. YacTtoTa U
NPUYHHBI MyTanui. MyTareHHbie GakTopbl. 3aKOH TOMOJOTHYECKUX PAIOB B HACIEICTBEHHON
WU3MEHUYUBOCTH

H. 1. BaBunosa

63

64

IIpakTH4yecKkue 3aHATHS

Ne 7 Perrenue 3aa4 Ha OnpeiesIeHHe BEPOATHOCTH BO3SHUKHOBEHUS HACJIEICTBEHHBIX PU3HAKOB
IpU pa3IMYHBIX THUINAX B3aUMOJCHCTBUA TE€HOB, COCTaBICHUE TIE€HOTUIIMYECKUX CXEM
CKpEIIMBaHUs

[

65
66

Tema 6.4.
T'enetuka
yeJIoBeKa

Copepxanne yueOHOro MaTepuasna

FeHeTI/IKa YCJIOBCKaA. KapI/IOTI/IH YCJIOBCKA. OCHOBHBIG METOAbI TCHCTHUKH YCJIOBCKA.
reHeaNoTHYeCKuil, ONMU3HEIOBhIN, UUTOTEHETHUECKU, OWOXUMUYECKUH, MOJIEKYISIPHO-
reHerndeckuii. COBpEeMEHHOE OTpe/elIeHHe TEHOTHIIA: TIOJHOTEHOMHOE CEKBCHHPOBAHUE,
TeHOTUITUPOBaHKE, B TOM uncie ¢ nomoiisio [1[P-ananusa.

HacnencrBennnie 3a0ojieBaHMsl 4YenoBEKa: T'eHHbIE 00J€3HH, OO0JIE3HM C HacIeACTBEHHON
MPEIPACIIONOKEHHOCTRI0, XPOMOCOMHBIE O0se3Hu. CoMaTHYeCKHe U TeHepaTUBHBIC MYTaIlUU.
CtBosoBble kieTkH. [IpuHnUNBI 310poBOro 00pa3a KW3HM, AMATHOCTUKH, MPOPUIAKTHKUA U
JieYeHUs] TeHeTHYeCKux Oose3Hedl. Menuko-TeHeTHYeCKOoe KOHCYJIbTHPOBaHUE. 3HAUYCHUE
MEIUIIMHCKON T€HETUKH B NPEeaOTBPaILEHUU
U JICUEHUH IT'€HETHYECKUX 3a00JI€eBaHMil YETI0BEKA

67

68

IIpakTnyeckue 3aHATHS
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Ne 8 «CocraBneHue 1 aHanu3 poJOCIOBHBIX YEIOBEKa 1 69-70
1

KontpoJabHnas padora Ne2 «HacnencTBeHHOCTh U H3MEHYMBOCTh OPTAaHU3MOBY 2 71-72
Pa3znen 7. DBosounoHHasi 0M0JIOTUS 8
Tema 7.1. Cojeprkanne y4eOHOro Matepuaa 2
OpomronoHHa | [Ipennochliki BOZHMKHOBEHHUS 3BOJIIOLUOHHON TEOpHU. DBOIOLMOHHAS TEOpUs U €€ MECTO B
o Teopus | Ouonoruu. BiusgHUe 5BOJIONMOHHON TEOpPUM HA pa3BUTHE OWUOJOTMM U JPYTUX Hayk.
u ee Mecro B | CBuzerenbcTBa 3BotoLMU. IlaneoHToNOrMYECKNEe: MOCIEN0BATEILHOCTh HOSIBICHUS BHUJIOB B
ouonoruu MAJICOHTOJOTUYECKON JIETOMUCH, MepexoaHblie (opMbl. buoreorpadpuueckue: CXOACTBO H 1 73

pasimuune dayH u ¢GIop MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJCTBA U PA3ITUYUS

SMOpPHUOHOB pa3HBIX BUAOB IMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHBIE,

AQHAJIOTUYHBIE, PYJUMEHTAPHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO

MEXaHHU3MOB HACIEJCTBEHHOCTH W OCHOBHBIX METa0OMUYECKMX MyTeH Yy BCEX JKUBBIX

opranu3mMoB. DBoonioHHas Teopust Y. lapeuna. [Ipennocbuiku BOSHUKHOBEHUS JapBUHHU3MA. 1 74

JIBukyliye Ccuibl SBOMIONMM  BUAOB 10 JlapBuHYy (M30BITOYHOE pa3MHOXKEHHE IPU

OTPaHUYEHHOCTH PECYpCOB, HEONpeAeiaEHHas HW3MEHYMBOCTb, OOpb0a 3a CyIIeCTBOBAaHUE,

€CTECTBEHHBIN 0TOOD) OK-01. OK-02. OK-
Tema 7.2. Cojnepkanne ydeOHOro Marepuana 4 0 4; OK-07’
Muxkpossomron | Cuarerndeckas teopust dBomonuu (CTD) m e€ OCHOBHBIC TMONOXKEHUS. MUKPOIBOIIOIHS. ’
us [Tormynsanus Kak eAMHUIA BUJIA M 3BONIOUMHU. J[BrXKylre cuibl ((hakTOpPhI)IBOIIOLMH BHJIOB B

npupoje. MyTalmoHHbIH npoliecc 1 KOMOMHATUBHAS U3MEHYMBOCTD. [1omyIs1iMOHHbIE BOIHBI U 1 £

npeii¢ renos. M3onsamus u Murpanus.

EctecTBenHbIlt 0TOOp — Hampaisitomuid Gaktop 3BomronUA. DOPMBI €CTECTBEHHOTO OTOOpA.

[TprcnocoOaeHHOCTh OPraHM3MOB KaK pe3ysbTar 3Bomouuu. [Ipumepsl mpucrnocoOieHuit y 1 76

OpraHu3MoB. ApoMopd03bl U UH0AAANITALUH.

Bug u Bunoo6pazoanue. Kpurepun Buma. 1 "

OcHoBHbIE (HOPMBI BU1000pa30BaHMsL: reorpapuueckoe, IKOJIOrHUECcKoe 1 78
Tema 7.3. Copneprkanne yaeOHOro MaTeprana 2
Makpossomon, | MakposBomtorusi.  DopMbl  3BOJIONUM:  (UIETHYECKasi, JHUBEPreHTHas, KOHBEPIreHTHasd, 1 79
us napajuienabHasi. HeoOpaTuMoCTh 3BOIIOIMH

IIpakTH4Yeckoe 3aHATHE

Ne 9 «Onucanue npucnocobJeHHOCTH OPraHU3Ma M €€ OTHOCUTENIBHOTO XapakTepay 1 80
Pasjen 8. BosHukHOBeHUe U pa3BUTHE )KU3HM HA 3emiie 10
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Tema 8.1. Copneprxanne yueOHOT0 MaTepuaa 2
3apoxnaenue u | JloHayuHBIC IPEACTABICHUS O 3aPOXKICHUH XKU3HH. HayuHble THIIOTEe3b BOSHUKHOBEHUS )KU3HU
pa3BuUTHE Ha 3emie: a0WOreHe3 M MaHCHEpMHs. XHUMHUYecKas OHBOJIONUSA. AOHMOTEHHBIH CHUHTE3 1 81
KU3ZHU OpPraHUYECKUX BEIECTB U3HEOPTaHUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKACHUE XUMUUECKOI
oo, Hauanbubie otanbsl  Ouonormyeckoil sBomonuu. [unoresa PHK-  mwmpa.
®opmupoBaHrue MEMOPaHHBIX CTPYKTYp M BOSHUKHOBEHUE MPOTOKIJIETKU. [IepBbie KIETKU U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT KUBBIX OPIaHHU3MOB.
PazButue xu3Hu Ha 3emiie mo 3pam u nepuojiaMm. Karapxei. Apxeiickas u mpoTepo30icKas pbl.
[Taneo3oiickas 3pa U €€ mepuojabl: KEeMOPHUICKUIN, OpJOBUKCKUN, CUIYpPUICKUH, JEBOHCKHIA, 1 82
KaMEHHOYTOJIbHBIN, TEpMCKUi. Me30301cKas 3pa U €€ Nepro/ibl: TPUACOBBIN, OPCKUA, METTOBOM.
KaiiHo3olickass 3pa u €€ TnepuoApl: MaJCOrCHOBBIM, HEOTCHOBBIM, AHTPOIOIEHOBBINU.
XapakTepucTUKa KJIMMaTa U re0JOrHYeCKUX MPOIIECCOB
Tema 8.2. Coneprkanue yueOHOro Matepuana 2
Cuctema CucreMa OPraHUYECKOro MUPa KaK OTPaKeHUE 3BOIIONNU. OCHOBHBIE CHCTEMATUYECKHE TPYIIIIbI 1 83
SPI‘EI;’I:%CKOF OOpcl:(I){;}?II)\fg ]ZTaHLI HBOJIIOIUH PACTUTEIILHOTO M )KUBOTHOTO MHpa. ApoMOp(]O3bl y pacTeHU U ! 84
KUBOTHBIX. [losiBIIeHHE, pacliBET M BBIMUPAHKE FPYII KUBBIX OPraHU3MOB
Tema 8.3. | Coneprkanne yueOHOro MaTepuana 6
ITpoucxoxaeH | DBomronus 4emoBeka. AHTPONONOTHS KaK HayKa. Pa3BuTHe MpeAcTaBIeHU O MPOUCXOKICHUN
He 4YeloBeKa — | yenoBeka. MeToapl u3ydyeHus aHTpornoreHesa. CXoAcTBa M Pa3IMuUs 4YEIOBEKA M KUBOTHBIX. 1 85
aHTponoreHes. | CucteMaTHueCcKOe MOJI0KEHHE YEJIOBEKa.
OcHoBHbIE JBmwxymue cuisl (pakropel) anTponorenesza. HacieacTBeHHast U3MEHUMBOCTh U €CTECTBEHHBIN
CTaluu oTOOp. OOImecTBeHHBIM 00pa3 >KU3HH, W3TOTOBIEHUE OpYIUH TpyJa, MBIIUIEHUE, pPEYb.
SBOJIIOIIMH OcHOBHBIE CTaIUU U BETBH HBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, YeI0BeK ymenblil, Yenosek 1 86
YeJloBeKa npsaMoxoauui, Yenosek HeaHepTalIbCKui, UeloBek pa3yMHbIN cCOBpeMeHHOro tuna. Haxonku
HCKOIIaeMBbIX OCTAHKOB, BpPEMs CYIIECTBOBaHMS, 00JIACTh PacpOCTpaHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.
Uenoseueckne pacbl. OCHOBHBIE OOJIBIIIME pachl: €BpOINEOHaHas (eBpa3uiickas), HErpo-
aBCTpasloniHasi  (PKBAaTOpHajbHas), MOHrOJIOMJIHAs  (a3uaTcKo-aMepHKaHckas). UepTsl 1 87
MPUCTIOCOOTIEHHOCTH TMPEICTAaBUTENEeH YeNOBEYECKHX pac K YCJIOBHMSIM CYyIIECTBOBaHUS.
EnnHCTBO 4enoBeuecKux pac.
Kpurtuka pacusma 1 88
IIpakTnyeckue 3aHATHS 2
Ne 10 «Bpems 1 1yTu paccesienns YelIOBEKa 0 TUIaHeTey (IIpe3eHTalys) 1 89

OK-01, OK-02, OK-
04, OK-07
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\ 1 90

Paznen 9. Opranusmspl 1 OKpy:Ka0IIas cpeaa 6

Tema 9.1. Cojeprkanne y4eOHOro Matepuaia 4

OKonorus Kak | DKOJOrHs Kak HayKa. 3a/a4d U pas3/ielibl KOJIOTUH. MeEeTO/bl 3KOJIOTUYECKUX HCCIIECIOBAHHIA.

Hayka. Cpenbl | DKOJOTHYECKOE MHPOBO33pEHHE COBpPEMEHHOro dYenoBeka. Cpenpl OOWMTaHHMS OPraHU3MOB:

KHU3HH. BOJIHAs,, HA3€MHO-BO3/YIIIHAs, TIOYBEHHAs,, BHYTPHOPTaHU3MEHHAs. DKOJIOTHYECKUEe (PaKTOPHI. 1 91

Okonornyecku | Knaccudukanus sKomorudeckux (GakTopoB: aOMOTHUYECKHE, OMOTHYECKHUE M aHTPOIOTCHHBIC.

e (paxkTopsl JleiicTBUE 9KOIOTUYECKHX (PAaKTOPOB HA OPTaHU3MBbI
AbGuotnueckue ¢GakTopbl: CBET, TeMIepaTypa, BilakHOCTh. Poronepuoausm. [Ipucnocodbnenus 1 92
OpPraHU3MOB K JIEHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOJIOrHUECKUEe PUTMBI. OK-01. OK-02. OK-
buotnueckue QaxTopsl. Buasl GMoTHYECKUX B3aMMOJCHCTBUI: KOHKYpPEHIUS, XUITHHYECTBO. 0 4; OK-07’
[Tapa3uTu3M, MyTyaau3M, KOMMEHCAIW3M (KBApTHPAHCTBO, HAXJICOHWYECTBO), aMEHCAIIH3M, 1 93 ’
HEUTpaIn3M.
3HayeHne OMOTHUYECKHUX B3aWMOJCHCTBUN [UIS CYIIECTBOBAHUS OPTaHU3MOB B TPUPOIHBIX 1 94
€0o00I1IeCcTBaX

Tema 9.2. Copepxkanue ydeOHOro Marepuana 2

OKOJIOTUYECKH | DKOJIOTHYECKUE  XapPaKTePUCTHKH — momyisinud.  OCHOBHBIC — OKA3aTeNd  IIOIYJISIIIUU: 95

e YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT, Murpanus. JuHamuka 1

XapaKTCPUCTH | YUCICHHOCTH MOIMYJISALUH U €€ PeTyJIIsIus

KU nonysiuuy | [IpakTudeckoe 3aHsATHE 1
Ne 11 «IToymcy€t NIOTHOCTH MOMYJSIIUI pa3HBIX BUOB JKUBOTHBIX) 96

Paznea 10. CoobuiecTBa 1 3K0JI0rHYecKHe CHCTEMbI 18

Tema 10.1. Cojneprkanne yueOHOro Marepuana 4

CooburecTBa CooOuiecTBo opraHu3mMoB — 6uoieHo3. CTpyKTypbl OMOLIEHO3a: BUA0Bas, MPOCTPAHCTBEHHAs,

OpPraHHU3MOB, Tpouueckas (nuimesas). Buasl-noMuHaHThl. CBSI3U B OUOIIEHO3E. 1

9KOCHUCTEMBI Okonoruyeckue cucteMsl (3kocucreMsl). Ilondarue o0 »skocuctemMe M OHOreoOlEHO3E. 97 OK-01. OK-02. OK-
OyHKIMOHATbHBIE KOMIOHEHTBI JKOCHUCTEMBI: TMPOAYIECHTH, KOHCYMEHTBI, PEIyICHTHI. 0 4; OK-07’
KpyroBopor BemiecTB W IMOTOK JHEPTHM B IKOCHUCTEME. Tpoduueckue (MUIIEBHIE) YPOBHH 1 fTK 11
skocuctembl. [lumeBsie nenu u cetd. OCHOBHBIE MOKa3aTeIM HKOCHCTEMBI: OHoMacca, 98 )
TPOAYKIUSA. DKOJOTHYECKUE THPAMHIIBL: MPOAYKIUH, YUCIEHHOCTH, Omomacchl. CBOHCTBa
HKOCHUCTEM: YCTOMUMBOCTh, CaMOperyJisinus, pazsutue. Cykueccus
IIpakTnyeckue 3aHATHS
Ne 12 Pemennie mpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJJaHUI Ha COCTaBICHHUE TPOPHUUIESCKUX 1 99-100
ene, mupamMu; OMOMacchl M SHEPTHH, IEPEHOCY BEIIECTBA M YHEPTHH B IKOCHCTEMaX 1
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Tema 10.2. Copneprxanue yueOHOro MaTepuasa
[Ipupoansie [IpupoagHble SKOCHUCTEMBI. IJKOCHUCTEMBI pEeK M 03€p. ODKOCUCTEMa XBOWHOIO WJIHU 101
HKOCHUCTEMBI HMIMPOKOJIMCTBEHHOTO Jieca. AHTPOIIOT€HHBIE 3KOCHCTEMBI.
ArposkocucTeMbl.  YpOosKocucTeMmbl.  buonornueckoe U XO3SIICTBEHHOE  3HAYCHUE
arposkocucTeM u ypOoskocucteM. buopasnooOpaszue kak (hakTop yCTOMYHMBOCTH IKOCHUCTEM. 102
Coxpanenue OMOJIOTHYECKOTO pa3HOoOpas3us Ha 3emiie
Tema 10.3. Copepxanne yueOHOro Marepuasa
buocdpepa  — | Yuenne B. U. Bepuaackoro o 6uochepe. I'panuiisl, cocraB u crpykrypa ouochepsl. XKusoe
rino0anbHas BemecTBO u ero ¢yHkmuu. OcoOeHHOCTH OHOcdepbl Kak TI00aTbHOW IKOCHCTEMBI.
JKOCHCTEMA Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe. 103
e KpyroBopotsl BelecTB ©U OHOTCOXMMHUYECKHME IMKIBI JJIEMEHTOB (yryiepojaa, a3ora). 104
3onanbHOCTh 6uochepbl. OCHOBHBIE OMOMBI CYIIIH
IIpakTHyecKue 3aHATHS
Ne 13 Pemienue mpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3a/lad Ha OMpeesieHHue TUIOIIAIu 105
HACAXICHUH JUIsI CHIDKEHUS KOHIEHTPAIMU YTJIEKUCIIOTO ra3a B arMocdepe CBOEro permoHa
MPOXKUBAHUS 106
Tema 10.4. IIpodeccnonabHO OPHEHTHPOBAHHOE COlep:KaHMe (COMepP:KaHHue NMPUKJIATHOT0 MOIYJIs1)
Bnusnue YenoseyectBo B Omocepe 3emmu. AHTpONOreHHbIE W3MeHeHHs B Ouocdepe. ['mobanbHbIC
aHTPOIIOrEHHBI | sKoJorndyeckue mpobiuembl. CocyliecTBOBaHME NPUPOILI M dYenoBedecTBa. CoxpaHeHUe
X (hakTOpOB Ha | OMOpa3HOOOpPa3usi KaK OCHOBA YCTOMYMBOCTH Onochepbl. OCHOBA PAllMOHAIBLHOTO YIPABICHHS 107
o6uochepy OPUPOJHBIMH PECYpCaMH U UX UCIONb30BaHue. JIOCTHXKEHHs OMOIOTUN M OXpaHa MPUPOIbI
IIpakTHYyecKoe 3aHATHE
Ne 14 «Pemenune npakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX 33JaHUN IO COXPaHEHUIO PUPOIHBIX 108
PECYPCOB CBOETO PErHOHA MPOKUBAHUS»
Tema 10.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (COIepP:KaHMe IPUKJIATHOT0 MOAYJIsI)
Bnusaue 310poBbe M ero cocrapistomue. MakTopbl, MOJTOKUTENBHO U OTPHUIATENBHO BIMSIOIIME Ha
COLIMAJIbHO- opranu3M dYenoBeka. [IpoOirema TEXHOTEHHBIX BO3JIEHCTBHIA Ha 30POBBE 4YeNOBEKa
JKOJIOTMYECKH | (3TEKTPOMArHUTHBIE TIOJIs, OBITOBAsI XUMUS, U30BITOYHBIC ITYMBI, paaualus U T.1.). AJgantanus
X (hakTopoB OopraHu3Ma 4YelioBeka K (QakTopaMm OKpyKaromed cpensl. [IpuHIWTBEI  (OpMHPOBAHUS 109
Ha  3JI0pPOBLE | 3710poBbecOeperaromero nopeaeHus. Guznyeckas akTUBHOCTh U 3/10pOBbe. [ pymIibl 310pOBbsL.
YesioBeKa OcCHOBBI 3aKaiMBaHWsl. DBHOXMMHYECKHME acCleKThl palWOHATBHOrO TnHTaHus. [IpaBmia

0€30MacHOTO HCIOJIb30BaHUS OBITOBBIX MPUOOPOB M TEXHUYECKUX YCTpoilcTB OBiajneHue
METO/JIaMH  ONpEeNeNIieHHs TOKaszaTelied YMCTBEHHOW paboTOCOCOOHOCTH, OOBICHEHHE
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MOJYYCHHBIX PE3yJNbTaTOB U (OPMYIHPOBAHUE BHIBOJOB (IMCHMEHHO) C HCIHOJIb30BAHUEM
HAy4YHBIX TIOHATUM, TEOPUH U 3aKOHOB

IIpakTH4yeckoe 3aHsATHE 1 110
Ne 15 «Ompenenenue CyTOYHOTO palMOHA MUTAHUS B 3aBUCUMOCTH OT YPOBHS (DPM3MYECKOMN
AKTUBHOCTH»
JlabopaTopHble 3aHATHS 2 111
Ne 5 «Bnusgnue abuornyeckux (pakTOpOB Ha yeslOBeKa (HHU3KHE M BBICOKHME TEMIIEpaTypbl)» 1
1 112
Kontpoabnas padora Ne 3 «TeopeTnueckne acrieKThl SKOJIOTHN 2 113-114
Paznen 11. CeJsieknysi OpraHu3MoB, OCHOBBI O0HOTEXHOJIOTHH 8
Tema 11.1. Cogepxanue yueOHOro MaTepuana 2
Cenekuust  Kaxk Ceneknusi Kak Hayka M Ipolecc. 3apOoXkJCHHE CeJIeKIUU U aoMectukanus. Yuenue H. U.
Hayka 1 | BaBuiioBa O ILIEHTpaX MHOTrooOpasusi M MPOUCXOXKAEHUS KYJIbTYpHBIX pacTeHui. LleHTpbl 1 115
nponece MPOUCXOXKICHUS TOMAIIHUX KUBOTHBIX. COpT, OPOJIa, ITAMM.
CoBpeMeHHBIE METO/BI CelIeKINU. MacCOBBIN U MHAMBHTY aJIbHBII OTOOPHI B CEIEKIIMH PACTCHUI
U KUBOTHBIX. OlleHKa 3KCcTepbepa. biau3koponcTBEHHOE CKpeluBaHue — WHOpuAMHT. Yucras
auHus. CKpelllMBaHUE YWCTBIX JIMHUK. ['ereposuc, wnm rubpunHas cwia. HepoacrtBeHHoe 1 116
CKpeluBaHue — ayTOopuauHr. OtpanéHHas rubpumsanus U e€ ycnexu. VIcKyccTBeHHBIN
MyTareHe3 M TMOJyuYeHUE MOJIUIIOUI0B. JIOCTM)KEHHS CeNIeKIIMU pPAacTEeHUH, XUBOTHBIX H
MHUKPOOPTraHU3MOB
Tema 11.2. buorexHonorust kak OTpaciab MpPOWU3BOJACTBA. ['€HHas WHXKeHepusa. OTambl CO3JAHUS 1 117 OK-01, OK-02, OK-
OcHoBBI pexoMmOuHanTHOU JIHK 1 TpaHCreHHBIX OpraHu3MOoB. 04, OK-07
ouorexnonoru | Knerounast unxkenepus. Kinertounsle KyiabTypbl. MUKpPOKIOHAIBHOE Pa3MHOXKEHHE PACTCHMM. lIK 1.1
u KnonnpoBaHue BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPIaHU3MOB. DKOJIOTUYECKUE U 1 118
strueckue npobdsembl. 'MO — reneTndecki MOAM(PUIIMPOBAHHBIE OpPraHU3MBI
Tema 11.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJIeP:KaHMe (CoiepPKaHNe MPUKJIATHOT0 MOAYJIsSA) 4
BHOTEXHONOTH | Ocpopnpre HalpaBJIEHUs! COBPEMEHHOW OMOTEXHOJOTHMH B NMPO(ECCHOHAIBHOM NesATETbHOCTH
1 B AKHI3HI yenoBeka. Merosibl 6MoTeXHOI0rHH. OOBEKTh OMOTEXHOJIOTHH. JTUKAa OMOTEXHOJIOTUYECKUX U 1 119
M NpOdecCnt | reperyyeckix JKCIIEPUMEHTOB.
[IpaBuiia moucka M aHaiM3a OMOIKOJIOrMUYECKON HHGOpPMALUK M3 Pa3IUYHbIX HCTOYHHKOB
(HayuyHas U y4yeOHO-Hay4Has JIUTEpaTypa, CpeAcTBa MaccoBoi MHpopmaruu, cetb MHTEepHET U L 120

IpyrHe)

IIpakTHYeckHe 3aHATHA
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Ne 16 Keiicel Ha aHanu3 MHGOPMALMK O HAYYHBIX JOCTHIKEHUSAX B 00JACTU T€HETUYECKHUX 1 121
TEXHOJIOTUH, KJIETOYHOM WHXKEHEPUH, MUILIEBBIX OMOTEXHOIOT M.
No 17 3ammura Keiica: mNpeACTaBICHUE PE3YJIbTATOB PEIICHUS KEWCOB (BBICTYIUICHUE 1 122
C IIpe3eHTaIe)
Pasnea 12. Pemienne keiicoB B 00,1acTH OMOTEXHOJIOT il 4
Tema 12.1.2. IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE COJIep:KaHMe (coep:KaHNe MPUKJIAJIHOT0 MOLYJIsl) 4
buorexnonorn | Bapuant 2. Pa3zBuTHe OHOTEXHOIOTHII C UCTIONB30BAHUEM JKUBOTHBIX, IPUMEHEHHE POYKTOB 1 123
U Y KUBOTHBIC | OUOTEXHOJIOTUH B YKU3HH YEJIOBEKA, TTOUCK M aHAJIN3 MHPOPMAIIMKA U3 PA3IMYHBIX UCTOYHHKOB
(HayyHast U yuyeOHO-HayuyHasl JUTepaTypa, CpeicTBa MaccoBoM MH(OpMaluu, ceTb MHTepHeT 1 124 OK-01, OK-02, OK-
U JIpyTHE) 04, OK-07
IIpakTuyeckue 3aHATHS 2 IIK 1.1
Ne 18 Kelichl Ha aHanu3 HHGOPMALUH O Pa3BUTHU OHOTEXHOJIOTUIA C HCIIOIb30BAHHEM KUBOTHBIX 1 125
(1o MUHM- rpynIam)
No 19 3ammra Keiica: mpeiCTaBICHUE PE3YIbTATOB PEIICHUS KEWCOB (BBICTYIUICHHE
C TIpe3eHTaIen ) 1 126
Pasnea 13. buoJsiornyeckue ucciegopanus B npogeccuonabHoii cepe 18
Tema 13.1. IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE COJIep:KaHMe (coep:KaHNe MPUKJIAJTHOT0 MOLYJIsl) 4
OcHoBHbIE Hayunbiii meton. MeToasl OMOPKOJIOIMUYECKHUX HCCIIEJOBAHMM: IOJIEBbIE, J1IAOOpaTOpHBLIE,
MECTO/IbI DKCIIEPUMEHTAIIbHBIE. MOHHUTOPUHI  OKPY’KAIOIIEW Cpeabl: JIOKAIbHBIM, PETHMOHAJIbHBIN 1 197
OMOBKOJIOTHYE | i 110GaIILHEIL.
CKUX _ | Meroxpl moucka, aHanuza U 00pabOTKM MHGOPMALMH O MPOEKTE B PA3IUYHBIX HCTOYHHKAX. 1 128
MCCIICNOBAHUM | TTocranoBKa 1enn, 3a1a4, BBIIBIKEHHE THIIOTE3bI
JlabopaTopHble 3aHATHUS 2 OK-01, OK-02, OK-
Ne 6 «lIpoBeneHne HKCHEpHMEHTa IO ONPENEIICHUIO ONTUMAIbHBIX YCIOBHUH Ui pOCTa 04, OK-07
U (U3MOJOTMUYECKOW aKTUBHOCTH JIPOACKEBBIX KJIETOK. BbIBIEHHE 3aKOHOMEPHOCTEH, 1 129 IIK 1.1
(dbopMyIMpOBaHUE BHIBOJIOB M ITPOTHO30BY.
PaboTe! Ha BEIOOP IO MUHM- TPYIIIAM: 1 130
1. BiusiHue TeMmnepaTypsl Ha pOCT U (PU3HOIOTHYECKYIO AaKTUBHOCTD JIPOKKEBBIX KIIETOK.
2. BausiHue yriieBoJIOB Ha pOCT U (PU3HOJIOIMUYECKYIO0 aKTUBHOCTD JIPOXIKEBBIX KIIETOK.
3. CoyeraHHOE BIMSHUE TEMIIEPATyphl U YIIEBOJOB Ha POCT U (PU3UOJIOTHUECKYIO aKTUBHOCTh
JPOACKEBBIX KIIETOK
IIpogeccnoHaIbHO OPHEHTHPOBAHHOE CO/IEPIKaHUE 14
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BapuaTuBHBII NPUKIATHON MOAYIb

Tema 13.2. IIpodeccnonaibHO OPMEHTHPOBAHHOE COJepP:KaHUeE (COoAepKAHUE MPUKJIATHOTO MOTYJIs1) 14
broskosornye IIpakTHYeckHe 3aHATHA 2
CKHH Ne 20 O630p TeM SKCHEPUMEHTAIBHBIX Y4€OHO-HUCCIIEIOBATEILCKUX TPOESKTOB. BBIOOp yueOHO-
SKCICPUMCHT | ycc1e10BaTENBECKOTO MPOEKTA U3 TIPEUIOKEeHHBIX. DOpMUpOBaHHE KOMAH Il POEKTa. AJITOPUTM
(mpeep) BBITMIOJTHEHUSI POEKTA.
[lepBblii 9Tan BHIOJIHEHUS MPOEKTa: 000CHOBAHUE aKTYaIbHOCTH BHIOpAaHHOM TeMbl. BoisiBeHHE
poOJIeMBbI HCCeA0BaHus, OPMYITMPOBAaHKE TUIIOTE3bl. BEIOOp MeTO10B HccaenoBanus. Beibop 1 131
TOUYEK 0TOOpa MPOO Ha TEPPUTOPUHN UCCIICTOBAHMUSL. 1 132
[TocranoBka 1eneit u 3agau uccneaoBanus. Onpenenenue GopMbl MPeACTaBICHUS PE3YIHTaTOB
uccienoanus. OnpeneneHue ATaIoB u
COCTaBJICHHE IJIaHa UCCIIE0BaHUS
JlabopaTopHble 3aHATHUS 1 133
Ne 7_BTopoii 9Tan BHINMOJHEHHS MPOEKTA: MOATOTOBKA HEOOXOAUMOM MOCYIbI M MaTepHasa Jiis 1 134
IKCIIEPUMEHTA, IPOBEICHUE IKCIIEPUMEHTA, TIEPUOIIMUECKas TPOBEPKA TEUCHUS SKCIIEPUMEHTa/ 1 135
cOop Marepualia B BEIOpaHHBIX TOYKaX 0TOOpA mpoo. 1 136
Tperwii STanm BBHINOJHEHUS MPOEKTA: IMONyUYEHHE IMEPBHYHBIX SKCIEPUMEHTAIBHBIX JaHHBIX, 1 137
NPOBEICHUE CTATHCTUIECKOH 00pabOTKH MOTy4YeHHBIX JaHHBIX. i 138
YerBepThlif dTam BBINIOJTHEHUSI TPOEKTA: BBISBICHHUE 3aKOHOMEpHOCTEH, (HopMyTUpOBaHHE 1 139
BBIBOJIOB U IIPOTHO30B, OIIEHKa KadyecTBa MCCIEAyeMOro OO0bEeKTa MO pe3ylibTaTaM 1 140
OMOIKOJIOrMYECKOT0 aHaN3a 1 141
142
IIpakTH4eckue 3aHATHSA 2
1 143
Ne 21 3ammTa npoekra. [IpeicraBienue pe3yIbTaToB BHIITOJIHEHHUS Y4eOHO-MCCIIeI0BATEIbCKIX 1
MIPOEKTOB (BBICTYIJIEHUE C MTPE3EHTAINEH) 144
IMpomexxyTouHas aTrecTaius (IK3aMeH) 8
KoncyabTanumn 10
Bcero: 162
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3. YCJIOBUSI PEAJIM3ALIUU IPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JUCHUIINH

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAJBHO-TEXHHYECKOMY 00ecreYeHHI0

Jns  peanuzanuu MpOrpaMMbl  TUCHUIUIMHBI TIPEIYCMOTPEHBI CIIEAYIOMINE CIEIUaTIbHbIE
MOMEIICHHS: yIeOHbIN KaOUHET « bHosorum.

Kabuner «buosiorum», OCHaIIEHHBIH B COOTBETCTBUU ¢ [IpmiioxkeHueM 3 o0Opa3oBaTeIbHOM
nporpaMmsl o cnenuainbHocT 36.02.01 Betepunapus.

3.2. UnpopmannoHHoe obecnedeHne peajn3alui NpPorpaMMbl

Jnst peanmzanuu mporpamMmbl OuOimoTedHsiii poHa 00pa3oBaTeNbHON OpPTaHU3ALUU HUMEET
IICYaTHBIE U AJIEKTPOHHBIE 00pa3oBaTeIbHble U WH(OPMAIIMOHHBIE PECYPChI, PEKOMEHI0BAaHHBIE IS
UCIIO0JIb30BaHUs B 00pa30BaTEIbHOM IIPOLIECCe, HE CTaplIe MATH JIET C MOMEHTa U3JJaHuUs.

PexomeHyeMble nedaTHble M3JaHUS [0 pealu3aluu 001eo0pa3oBaTeIbHON TUCIUILIMHEIL
IPECTaBICHbl B METOJMUECKUX PEKOMEHIAUAX [0 OpraHnu3alui 00y4eHusl.

OCHOBHbIE HCTOYHUKM:

1. Tlapmrytuna JI.A. EctectBo3nanue. buonorus. (2-e us., crep.) yueonux 2022

2. Koncrantunos B.M., Pe3anos A. I'., ®azneeBa E. O. buonorus, yuebHuk nis npodeccuit u
CHEINAJIbHOCTEN TEXHUYECKOI0 U €CTECTBEHHO-HAay4YHOT 0 poduis. —M.: 3garenbckuii LEHTp
«Axkamemus», 2024,

I[OHOJIHI/ITBJILHLIG HCTOYHHUKH:

1. benses . K., Apmvmur I.M., Ky3ueuosa JI.H. u np. buonorus (6a3oBsiit ypoBens). 10 kiacc.
—M., 2019.

2. benses . K., deiviui .M., bBopoaun I[1.M. u np. buonorus (6a30Bbrit ypoBens). 11 kmacc.
—M., 2018.

3. Enxwuna JI. B. buonorus. Bech mkoneHbIi Kypc B Tabnumnax. — M., 2020.

HNurepHer-pecypcnl:

1. www. sbio. info (Bcst Guomnorus. CoBpemenHast OM0I0THs, CTaThH, HOBOCTH, OMOIMOTEKA).

2. www. window. edu. ru (EnuHoe okHO focTyma k oOpa3oBarenbHbIM pecypcaM VHTepHeTa 1o
Ouosorum).

3. www.5ballov. ru/test (TecT 1y aOUTypUEHTOB 110 BCEMY LIKOJIBHOMY Kypcy OMOJIOTHH).

4. www. vspu. ac. ru/deold/bio/bio. htm (TenexoMmmyHHKaIIMOHHBIE BUKTOPUHBI 110 OMOJIOTUHA —
HKOJIOTHH Ha cepBepe BopoHekKCKOro yHUBEPCUTETA).

5. www. biology. ru (buonorust B OTkpbiToMm KoJuteke. CalT COAEPKUT DIIEKTPOHHBIN YICOHHUK
no 6uonoruu, On-line TecTsl).

6. www. informika. ru (OneKTpOHHBIH y4eOHUK, OONBIION CIIMCOK HHTEPHET-PECYPCOB).

7. www. nrc. edu. ru (buonornyeckas kaptTuHa mupa. Pa3nen KommbloTepHOro y4yeOHHKA,
pa3paboTaHHOro B MOCKOBCKOM T'OCY/IapCTBEHHOM OTKPBITOM YHUBEPCUTETE).

8. www. nature. ok. ru (Peakue u ucuesarorue XUBoTHbIe Poccun — mpoeKkT DKOIOrn4eckoro
nentpa MI'Y um. M. B. JlomoHocoBa).

9. www. kozlenkoa. narod. ru ([Ins TeX, KTO y4UTCS caM U yYUT JPYTHUX; OYHO U JUCTAHIIMOHHO,
OHOJIOTUH, XUMUH, IPYTHM IIPEIMETaM ).

10. www. schoolcity. by (buosiorus B Bonmpocax u oTBeTax).

29



11. www. bril2002. narod. ru (buonorus ans mkoasHUKOB. KpaTkasi, KOMIakTHasi, HO IOCTATOYHO

™=

noapoOHas wmHbopmarus 1o pazaenam: «OOmas Owonorus», «boTaHuka», «300J0THSIY,
«Yenosek»).

IIporpammHoe o0ecnieyenune

Oneparmonnas cucrtema Microsoft Windows 10

[Maker nporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBoOomHOE mporpamMmHOe OOECIIeUCHHE, HE
OTpaHUYEHO, OECCPOUHO);

Nutepuet Opaysep Google Chrome (6ecriaTHoe mporpaMMHOE o0ecriedeHue, He OTpaHuYCHO,
OeccpouHo);

K-Lite Codec Pack — yauBepcanbHbIii HA00OpP KOAEKOB (KOAMPOBIIUKOB-IEKOINPOBIINKOB) U
YTUIIUT JUIsE TIPOCMOTpa M O0pabOTKU ayauo- U BuaeodaiinoB (OecriaTHOe MpOrpaMMHOE
obecrieueHue, He OTpaHUYCHO, OECCPOYHO);

WinDjView — nporpamma uis npocmotpa ¢aiiioB B ¢popmare DJV u DjVu (cBoboanoe
porpaMMHOe oOecrieueHue, He OTPAaHUYCHO, OECCPOYHO);

Foxit Reader — mpukiazHoe HporpaMMHOE OOECleUeHHEe ISl MPOCMOTPa 3JICKTPOHHBIX
nokymeHToB B crannapre PDF (OecrutatHoe mporpammHoOe oOecriedeHue, HE OrpaHHuYCHO,
OeccpovHo).
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM

JUCHUIINHBI

KOHTpO0/Ib U 0LleHKa Pe3yJIbTaTOB OCBOCHHUS 00111€00pa30BaTEIbHON TUCIUITIIMHBI PACKPBIBAIOTCS

KOMHCTGHHI/Iﬁ I10 pasjaciiaM U TEMaM COACPKaHHUA y‘IC6HOFO Marcpualia.

Oobmasi/mpodeccnoHanbHas
KOMIIeTeHII U

Pa3zgen/Tema

Tun OLICHOYHBIX

MeponpusiTUs

OK 01. Bsibupare cnocoObl
pelieHus 3aj1a4
npoecCHOHATBLHOM
JeSATEIbHOCTH TPUMEHHUTEIILHO
K Pa3IMYHBIM KOHTEKCTaM

Temrr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c 9.5IT-o/c, 10.1,
10.2, 10.3IT-0/c, 11.1IT-0/c

OO6cyxaeHue 1o Borpocam
JEKIUU

Pa3pabotka rioccapus
3amnonHeHne  CPaBHUTEIBHBIX
Ta0IHI

TectupoBanue

YceTHBI onpoc

JIUKTaHT Ha WCIOJIb30BaHUE
apryMEHTOB, OHMOJIOTMYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyanbHast
camocTosTeNnbHas paboTa
[IpencraBnenue pe3ynbTaTOB
MPAKTUYECKUX padoT
KoHnTpoabHble paboThl

3amuTa TBOPUECKUX paboT
Brinonnenue 3aaHui
IIPOMEKYTOUYHOM aTTeCTaluu

B3aHMOﬂCﬁCTBOBaTB )51 paGOTaTL
B KOJUICKTUBEC U KOMaH/IC

4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OK 02. Ucnone3zoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnicanBaemast TUCKYCCHS TI0

COBpPEMEHHbBIE cpeactsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | BOIpocam JIEKIMU

IMMOUCKa, aHalin3a 7.3, 8.1, 8.2, 9.1-9.3, Pa3pa60TI<a MEHTAaJIbHON

wopan, | Ao 93Tl 104 g sanunra

" UH(POPMAaLIMOHHbIE 10.2, 10.311-0/c, 11.11T-0/c 71a00paTOpHBIX paboOT

TEXHOJIOTUU JUIS BBITOTHEHHS [IpencraBnenne pe3ynbTaTOB

3a1a4 npogeccuoHaIbHON NpaKTUYECKUX padoT

JeSITeTbHOCTH [IpencraBnenne ycTHBIX
COOOIIEHUH C Mpe3eHTalue,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
HCTOYHHUKOB,
PEKOMEHIOBaHHBIX
perno/iaBaTesieM

OK 04. OddexruBro | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxIeHHE IO BOIPOCaM

JEKIUU
[IpencraBnenue pe3ynbTaToOB
MPAKTUYECKUX paboOT

3aiuTa TBOPUECKUX paboT

OK 07.
COXPaHEHUIO

ConeiicTBOBaThH
OKpYyKarolen

Temnr 1.1, 2.1 -2.3, 3.1- 3.3,
41-4.3,5.1-5.4,6.1-6.3, 7.1-

OO6cyxieHue 1Mo Bompocam
JICKIIMH

Yyepe3 MUCHUIUIMHAPHBIE pe3yJIbTaThl, HalpaBlieHHbIE Ha (OPMHUPOBAHKUE OOUIMX U MPO(ECCHOHATBHBIX
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CpeIbl, pecypcocOepeKeHUIO,
MIPUMEHSATH 3HAHUS
00 H3MCHCHHUU KJIMMarTa,
TIPUHITUTIBI OEepEeKITUBOTO
MPOU3BOJCTBA,  IPPEKTUBHO
JIEUCTBOBATE

B YPE3BBIYANHBIX CUTYALUSIX

7.3, 8.1, 82, 9.1-93,
9.411-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

[TIK1.1. KoHTpoJib CAHUTAPHOTO
u 300TUTHEHUYECKOTO
COCTOSTHUS 00BEKTOB

JKUBOTHOBOJZICTBA U KOPMOB.

Pasznen 9 IT-o/c
Pasznen 10 IT-o/c
Pasnen 11 IT-o/c

Pazpabotka rioccapus
3amoiHeHue  CPaBHUTEIbHBIX
Ta0JInIL

TectupoBanue

VYeTHbII onpoc

JIUKTaHT Ha HCIIOJIb30BaHUE
apryMEHTOB, OHMOJIOTMYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NupuBunyansHast
camocTosTeNnbHas padboTa
[IpencraBnenue  pe3ynbTaTOB
MPaKTHYECKUX padoT
KonTtponbHbie paboTh

3aiuTa TBOPUECKUX paboT
Brimonnenue 3aganui
POMEKYTOUHOM aTTeCTAlNH
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