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1. O6mas xapakTepucTuka padoueii mporpaMMbl 0011e00Pa30BaATeIbHOWTUCIIHIIIMHBI

«buoJsiorns»

1.1. MecTo AucuMILVIMHBI B CTPYKTYpe o0pa3oBaTtenabHoii nporpammsel CIIO:

OO6meoOpa3oBaTenbHass AuciuIinHa «buomorus» sBaseTcsa 00s13aTelbHOU
4acThIO 0011€00pa30BaTEIHLHOTO IUKJIA 00pa30BaTEIILHONW MPOTPaMMbl B COOTBETCTBHU C
®I'OC CIIO no cnenuansaoctu 34.02.01 Cectpunckoe aeino.

(npogheccuu/cneyuanrvrnocmu)

1.2. Ileu ¥ iIaHUpYeMble pe3y/JbTaThl 0CBOCHHUS AUCHUILIHHBI:
1.2.1. Heap AMCHUILIHHBI

Copep:xanue nporpaMMbl 00111e00pa3oBaTeIbHON JUCIUILTUHBI «bHOoIOTHs» HallpaBIeHO
Ha JOCTIKEHHE pe3yIbTaToB ee U3yYeHUS B COOTBETCTBUHU
¢ tpedoBanmsivu PI'OC COO c¢ yuerom mnpodeccronansHoi HampasienHnoctu ®I'OC CIIO.
Lenbp n3ydenust quctUIUinHbl «buonorus» Ha 6a30BOM ypOBHE — OBIAJ€HHE OOYYarOIIUMUCS
3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHU3allii >KUBBIX CHCTEM pa3HOrO paHra u
npruoOpeTeHne yMEHUH HCIOJb30BaTh 3T 3HAHMA IS TPAMOTHBIX JIEHCTBHH B OTHOIICHUH
00BEKTOB )KUBOH MPHUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX TPOOIeM.
JlocTikeHune 1enu u3ydeHus AUCUUIUIMHBL «buonorus» Ha 0a30BoM ypoBHE oOecreurBaeTcs
pEeLICHUEM CIIEAYIOIINX 3a/1a4:
o OCBOCHHME OOYYAIOUIMMHCS CHUCTEMBl 3HAaHUH O OWOJIOTHYECKUX TEOpHUAX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, IpaBUIax, CITy’KaIIuX OCHOBOM
it (GopMHUpOBaHMS — TIPEACTABICHWH O  €CTECTBEHHOHAYYHOW  KapTUHE  MHpa,
0 METOAax Hay4yHOTO IO3HAHWs, CTPOCHHUH, MHOTOOOPAa3HMH M OCOOCHHOCTSX JKHBBIX CHUCTEM
pPa3sHOrO YPOBHS OpPraHM3ALMH, BBIJAIOIIMXCS OTKPBITUSAX M COBPEMEHHBIX MCCIEJOBAHUSAX B
OHOJIOTHH;
o ¢dbopmupoBanue y o0yyaromuxcst MO03HABATENbHBIX, UHTEJUIEKTYalbHbIX
U TBOPYECKHX CIOCOOHOCTEHl B Tmpolecce aHaiu3a JaHHBIX O MYTSIX  Ppa3BUTHUS
B OMOJIOTHH HAay4YHBIX B3TIISI0B, UACH M MOJX00B K U3YUSHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aIim,
. CTaHOBJIEHHE Yy OOydJarommxcs oOmed KylIbTypbl, (QYHKIHOHAIbHON TI'PaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSCHSTH M OLCHWBATDH SIBIICHHS OKPYXXAIOIIEro MUpPA JKUBOW MPHUPOIBI HA
OCHOBAHMU 3HAHH U OMBITA, MOJYYCHHBIX IPU U3yYEHUN OMOJIOTUH;
. dbopmupoBaHKe y OOYYaIONMUXCS YMEHUNM HWIUTIOCTPUPOBATH 3HAYCHUE OWOJOTHUUECKHX
3HaHUH B TPAKTHUECKOW JEATENPHOCTH YEJIOBEKA, Pa3BUTHH COBPEMEHHBIX MEAWLUHCKUX

TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;



o BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH MTO3HAHUS YEJIOBEKOM KUBOU

IPUPOJIbI, HEOOXOTUMOCTH OEpPEKHOTO OTHOILIEHHUS K HEed, COOMIOIeHUS] STUYECKHMX HOPM MpHU
POBEICHUH OMOJOTMUYECKUX UCCIIeIOBAHUM;

o OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHUS] YPOBHS 3KOJIOTMYECKOM
KYJIBTYpPBI, U1l GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

o NpUMEHEHHE TMPUOOPETEHHBIX 3HAHMM W yMEHMM B  TOBCEAHEBHOW  JKHU3HU
JUI OLIEHKM TIOCJICACTBUH CBOEH JEATENBbHOCTH IO OTHOIICHHIO K OKpYKaIoUeW cpene,
COOCTBEHHOMY 3/10pOBBIO, 00OCHOBAHHUE U COOIIOICHHE MEP NPOPHIAKTUKY 3a00JIeBaHUIA.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHS 0011€00pa30BATEIbHOM IMCUMILVIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO

O6mme xommerenuuu (naigee — OK) ®I'OC CIIO B coOTHECEHMH € METAaNpeIMETHBIMU U
OpeIMETHBIMUA  pe3ylnbraTaMu  oOydeHus  0Oa3oBoro  ypoBHsS  (mamee —  IIPO)

®I'OC COO npencraBieHbl B TaOJIUIIE:



Kox v nanmenoBanue

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUSA NPOrpaMMbI 10 JTUCHUIIJIHHE

(opmupyembIx " 5

KOMIIeTeHIHii Oo0mmue JucuunianHapHblie
OK 01. Beibupatp MertanpeameTHble pe3yabTaThl JOJKHBI OTPAXKaTh: I1P6 1. ChopMupoBaHHOCTH 3HAHUI O MECT€ M POJH OHOIOTUH
CHoco0bl pelIeHus OBnagenue YHUBEPCAIbHBIMU y4eOHBIMU | B CHUCTEME HAay4YHOrO 3HAHM;YHKIMOHAIBHOM TI'PaMOTHOCTH
3a1a4 MO3HABATEIbHBIMU ACHCTBHUSMHU: YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIEM.
npodeccuoHaIbHON a) 6a30Bble JOIMUYECKUE NCHCTBHUSA: [1P62.ChopMupOBaHHOCTh ~ YMEHHUSI  PACKPBIBaTh  COZEp:KaHUE
JeSITeTbHOCTH - CaMOCTOSITEITEHO bopmynHupoBaTh Y | OCHOBOTIOJIATaOIIUX OMOJIOTUYECKUXTEPMUHOB U TOHSITHN: )KU3HB,
IPUMEHUTEIBHO aKTyalM3upoBaTh MpobOjeMy, paccMaTpuBaTh €€ | KJIeTKa,  TKaHb,  OpraH,  OpraHusM,  BHJ,  HONYJALUS,
K pa3InuHbIM BCECTOPOHHE; IKOCUCTEMA,0MoIIeH03, Orochepa; MeTabom3M (OOMEH BEIIECTB U
KOHTEKCTaM - yCTaHaBJIMBaThb  CYLIECTBEHHBIH  NPU3HAK | IPEBpALlCHUE SHEPruM), TOMEOCTa3(CaMOperyssaius), OMOCHUHTE3

WIA OCHOBAHUS IS CPABHEHHUS, KIACCH(PHUKAIIMN
1 0000IIIEeHH;

- ONpeNeNATh eI  JCSTEIbHOCTH,
napaMeTpbl U KPUTEPUHU UX JIOCTHKCHHUS,
- BBISBIIATH 3aKOHOMEPHOCTH W MPOTHBOPCUYHUS B
paccMaTpUBAEMBbIX SIBICHHSIX;

- BHOCHUTH KOPPEKTUBBI B JCSATEIBHOCTH, OLICHHBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OIICHUBATh PUCKU
MOCJIEACTBUN NeITEIbHOCTH,

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJAJCTh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIHLCKOM
U MIPOCKTHOMU JICATEILHOCTH, HABBIKAMHU Pa3pelCHUs
npo0Jem;

- BBUIBIIATH  NPUYUHHO-CIICJCTBEHHBIE  CBS3H
U aKTyaJM3UpOBaTh 3a1ady, BBIIBUTATh THIIOTE3Y
€¢  PpCUICHHUs,  HAXOAWUTh  apryMEHThl  JUIs
J0Ka3aTejabCTBA CBOMX YTBEP)KIACHHH, 3a1aBaTh
napamMeTpbl U KPUTEPUH PEIICHUS;

- aHAJM3UPOBATh ITOJYUYCHHBIC B XOJ€ PEHICHHS

3aaaBaTb

Oerxa, CTPYKTYpHas opraHu3anus AKHUBBIX CHUCTEM,
JTUCKPETHOCTh,aMOPeryJIsLus, CaMOBOCIIPOU3BEICHHE
(penpoaykius), HAaCJEACTBEHHOCTb,
U3MEHYMBOCTb, 9 HEPrO3aBUCUMOCTb, pocT

U pa3BUTHE, YpOBHEBAsK OpraHU3aIusl.
I1P6 3.CdhopMHpPOBAaHHOCTL YMEHHsI pPacKphIBaTh COZEp:KaHUE

OCHOBOTIOJIATaI0IIHNX OMOJIOTHUECKUXTEOPHI u TUIIOTE3:
KJIETOYHOM,  XPOMOCOMHOM,  MYTAallMOHHOM,  DBOJIIOLUOHHOM,
MPOUCXOXKACHUSA )KU3HU YETTOBEKA.

[1P64.ChopMupoBaHHOCTH YMEHUS pacKpbIBaTh
OCHOBOIIOJIATal0IINe OWOJOTHYECKHE 3aKOHBI H3aKOHOMEPHOCTH

(I'. Mennens, T. Moprana, H.M. Basunosa, 3. I'ekkens, O.
Mrwomnepa, K. bopa),rpanuisl ux TPUMEHUMOCTH K IKHUBBIM
CHUCTEMaM.

[TP65.I1IpnoOpeTenne ombITa NPUMEHEHHUS] OCHOBHBIX METOJIOB
HAay4yHOTO TIO3HAHUS, WCIOIb3YEeMbIX BOHMOIOTHH: HAOITIOACHUS
Y OMHCAHMS JKUBBIX CHCTEM, MPOIIECCOB U SIBJICHUH; OpraHU3allud
UIIPOBEJICHUSI  OMOJIOTMYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHUS
TUTIOTE3,  BBISBJICHHUS  3aBUCHMOCTH  MEXKIYHUCCIICTYEMbIMU




3ala4yd  pe3yabTaThl, KPUTUYECKH OLCHUBATb WX
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh W3MEHEHHE B
HOBBIX YCIIOBHSX;

pa3pabaThIBaTh IJIaH peIIeHUs] MPoOIEeMbl C YYeTOM
aHanau3a UMEIOILHXCSA MaTepHaJIbHBIX u
HEMaTepHaIbHBIX PECYPCOB;

-- YMETb IIEPEHOCHUTH 3HAHHS B II03HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTU KU3HEAESTEIbHOCTH;

- YMEThb WHTETPUPOBaTh 3HAHWS M3 Pa3HbBIX
MPEAMETHBIX 00J1acTeH;
- BBIJIBUTaTh HOBBIE HJIEH, pejiaraTh

OpUTrMHaJIbHBIC TOAXOAbI U PCHICHUS

BeIMYMHAMHU,  OOBSCHEHUS  TOJYYCHHBIX  pPE3yJbTaTOB |
(hopMyIIMpOBaHUS BBIBOJIOB CHCIOJIH30BAHUEM HAYUHBIX TOHSTHH,
TEOpUI U 3aKOHOB.
[1P66.ChopmMupoBaHHOCTD
MIPU3HAKU BHUPYCOB,
OJTHOKJICTOYHBIX

U MHOTOKJIETOYHBIX  OpPraHW3MOB, BHJOB, OHOTI€OIICHO30B
U DKOCHUCTEM;0COOCHHOCTHM  TPOILIECCOB  OOMEHa  BEIIECTB
U TIPEBPAILCHHS SHEPTHH B KJIETKE, (DOTOCHHTE3a,IIJIaCTHIECKOTO U

yMEHUs
KJIETOK

BBIJICJISITh  CYIIECTBEHHBIE
IPOKAPUOTHU 9YKapuoT;

JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUTOIOTBOPEHHS, PA3BUTHAU PAa3MHOXKEHUS, WHAWBUAYaTBHOTO
pa3BUTHUS opraHusma (oHTOrEHE3a), 060pbObI 3a
CYILIECTBOBAHUE,ECTECTBEHHOTO oroopa, BU1000pa30BaHMs,

NPUCHIOCOOICHHOCTH OPraHU3MOB K Cpele OOMTaHUS,BIUSHUS
KOMIIOHEHTOB ~ JKOCHUCTEM, aHTPONOIEHHBIX  H3MEHEHUH B
9KOCHUCTEMAaX CBOEH MECTHOCTH,

KPYrOBOpOTa BEILECTB U MIPEeBpallleHre SHepTrun B Ouocdepe.
[1P67.ChopMUpPOBAHHOCT ~ YMEHUS IPUMEHATH  IOJIyYEHHBIE
3HaHUSA JUISI OOBACHEHHUS OMOJIOTMYECKHXIIPOLECCOB M SIBJICHUH,
JUI. TIPUHATHS TPAKTHUECKUX PELICHUH B IMOBCEAHEBHOM >KU3HU
¢ uenbrooOecnedeHns 0e30MacHOCTH CBOETO 3/10pOBbsl M 3/I0POBBS
OKpY’KalOIIMX JIOJIEH, COONMI0IEHUA30POBOro 00pa3a KU3HU, HOPM
rpaMOTHOTO [IOBEICHUSA B OKpYXKaroIen IIPUPOIHOMN
Cpeze;IOHMMaHue HEOO0XOJMMOCTH HCIOJIb30BAHUS JTOCTHKEHUI
COBpEMEHHOM Ouosornud OUMOTEXHOJOTHUHAJIS  PalOHAIBHOTO
MIPUPOJIOTIOIB30BAHHS.

[TP68.ChopMHUpOBAaHHOCT,  YMEHHUS  pemiaTh  OWOJOTHYECKHE
3aJaud, COCTaBJIATh T€HOTUIIMYECKUECXEMBbl CKPEUIMBaHUSA IS
pa3HbIX TWUIIOB HACJEIOBaHUS MPU3HAKOB Yy  OpPraHU3MOB,
COCTaBJIAITh CXEMBINIEPEHOCA BEIIECTB U DHEPIMM B DKOCHUCTEMAX
(menu MUTaHWS, TUIIEBHIC CETH).

ITP69.ChopMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  OIICHHUBATH
nHpOpMaIHIo OMOJIOTHYECKOTOCOICPIKAHMS, BKJTFOYAIOTITYIO
TICEB/IOHAYYHBIC 3HAHMS W3 Pa3IUYHBIX HCTOYHMKOB (CpelcTBa




HAYYHO-TIOMYJISIPHbBIE MaTepuabl);
TUYECKUE ACIEKTHICOBPEMEHHBIX

MaccoBOHUH(pOpMaInHy,
WHTEPIPETUPOBATH
HCCIEN0BaHUN

B OuoloruM, MeIULIMHE,
IJ100aTbHBIEIKOJIOTHUECKHE
¢dbopmupoBaTh

10 OTHOLICHHUIO K HUM COOCTBEHHYIOMO3UIIUIO.

I[1P610. CdopMupoBaHHOCTH YMEHUH CO37aBaTh COOCTBEHHBIC
NUCHbMEHHBIE W YCTHBIE COOOIIEHUS HAOCHOBE OHOJIOTHYECKON
uHpOpMAIlMd M3 HECKOJIBKUX  HCTOYHUKOB,  TI'PaMOTHO
MCIIOJIb30BaThIIOHSITUIHBIN anmapar OuoJIoTuu

OHMOTEXHOJIOTHU;
POOJIEMBI

paccMmarpuBaTh
COBPEMEHHOCTH,

OK 02. Ucnons3oBatb
COBpPEMEHHBIE
CpEJCTBA MOUCKA,
aHanu3a

¥ MHTEPIIPETAIUH
uHpOpMaLUu

U MTHPOpPMAIMOHHBIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32144
npodeccnoHaIbHON
JeSITeIbHOCTH

MertarnpenmMeTHbIe Pe3yabTaThl JOKHBI OTPAXKATh:
OBnanenue YHHUBEpPCAIbHBIMU yueOHBIMU
MI03HABATEIbHBIMU ACHCTBHUSIMH:

B)paboTa ¢ uHpOopMaIUeHi:

- BJIAJeTh HABBIKAMHM TOJYYEeHHUS HWHGOpMAIH
U3 MCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIBHO
OCYIIECTBIISITH TIOUCK, aHAJIN3, CHCTEMATH3AIIHI0

U UHTEpIpeTanuio UHGOPMAIUU PA3TUYHBIX BUJOB
1 GopM Ipe/ICTaBICHHUS;

- co3laBaTh TEKCTbl B pa3iMYHbIX (opmaTtax ¢
y4eToM Ha3HaueHWs WHGOpMAIMd U  IEJIEBON

ayIUTOpUHU,  BBIOMpas  ONTHMAIbHYIO  (GopMy
MIPEICTABICHUS
U BU3YallM3allly;
- OIICHWBAaTh  JOCTOBEPHOCTh,  JICTUTUMHOCTH

uH(pOpMaIliK, €€ COOTBETCTBUE
MOPaTbHO-3THYESCKHM HOPMaM;

- HCTIOJIB30BaTh CPeICTBAa MH(OPMAIIMOHHBIX

U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEHICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX "
OpraHW3allMOHHBIX  33a7ad  C  COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHHKH O€30MacHOCTH,
THUTHUCHBI, PECypcoCcOEpEeKEHMs, TPABOBBIX W

MMpaBOBBIM U

[1P6 1. ChopmMupoBaHHOCTh 3HAHUK O MECTE€ W POJU OUOJOTHUHU
B CHCTEME HAy4YyHOr0 3HAHUS;QYHKIMOHAIBHONH TI'PaMOTHOCTH
YyeJioBeKa JJIs PEeLeHUs KU3HEHHBIX MPoOIeM.

I[IP6 7.ChopmMupOBaHHOCTH YMEHHUS MPUMEHITh MOJyUYECHHBIC
3HaHUSA JUIsI OOBACHEHHUS OMOJIOIMYECKMXIIPOLECCOB U SIBJICHHM,
JUISL TIPUHATUS NPAKTHUYECKUX PELIEHUM B TOBCEJHEBHOWM JKHU3HU
¢ uenbrooOecnedeHns 0e30MacHOCTH CBOETO 3/10pOBbsI M 3/I0POBBS
OKpY’KalOIIMX JIOJIEH, COONMI0IEHUA30POBOro 00pa3a KU3HU, HOPM
TPaMOTHOTO MMOBEJCHUS B OKpYyKaromen MPUPOAHOMN
cpeze;IOHMMaHue HEOO0XOAUMOCTH HCHOJIb30BAHUS JIOCTHIKEHUH
COBpPEMEHHOM Ouosornuyu OUMOTEXHOJOTUHAJISA  pallOHAIbHOIO
IIPUPOIONOIB30BAHUS.

I[TP6 10. CdopmupoBaHHOCTH yMEHUW CO37aBaTh COOCTBEHHBIC
MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAOCHOBE OMOJIIOTHYECKOMN
nHpopMalM¥d U3~ HECKOJbKUX  HCTOYHUKOB,  TI'PaMOTHO
WCIOJIb30BATHIIOHATUIHBIN anmapaTt OMOIOTHH




3TUUYECKUX
0€e30I1acHOCTH

HOpM, HOpM  HMHGPOPMAIMOHHOMN

OK 04. D¢ddextuBHO
B3aUMO/ICHICTBOBATH

U paboTath B
KOJIJICKTHBE U KOMaH/Ie

MeranpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKaTh:
OBnazieHne yHUBEpPCAIbHBIMH KOMMYHHUKATHBHBIMU
JIEHCTBUSMU:

0) cOBMECTHas I€ITEIbHOCTD:

- TIOHMMaTh W HCIOJB30BaTh IPEHMYIIECCTBA
KOMaHJHOW ¥ MHJIMBUyaJIbHOU paboThI;

- TPUHAMATH [EIM COBMECTHOW JIEATEIHHOCTH,
OpraHW30BBIBATh M  KOOPAWHUPOBATH JCHCTBUS
[0 €€ IOCTIDKCHHIO. COCTAaBIATH IUIAH JCHCTBUM,
pacrpeensiTh pojau C Y4eTOM MHEHUN yYaCTHHKOB
00CYXIaTh Pe3yJIbTaThl COBMECTHOM PabOTHI.
OBnaseHne  yHHUBEpPCAIbHBIMU  PETYISTUBHBIMU
JICHCTBHUSMU:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- MPUHUMATh MOTHBBI U aPTYMEHTHI JPYTUX JFOACH
MIPU aHAJIKM3€E PE3YNbTAaTOB JAEITEIbHOCTH;

- MPU3HABAThH CBOE MPABO W MPABO IPYTHX JTFOACH

Ha OIIMOKMU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TO3HUIINH
JPYTOTo YeJIOBEKa

I[IP6 5.IlpuobpereHne ombpiTa MPUMEHEHHS OCHOBHBIX METOJ/IOB
HAYYHOTO [MO3HAHUS, UCIIOJIb3yEeMbIX BOMOJIOTUN: HAOIIOICHUS

U ONMCAaHMS KUBBIX CHCTEM, MPOLIECCOB U SIBICHUI;, OpraHU3aluu
UIPOBEJCHUS  OMOJIOTUYECKOTO  SKCIIEPUMEHTA,  BBIIBH)KEHUS
TUIIOTE3,  BBIABICHHUS  3aBUCUMOCTH  MEXAYHCCIIEAYEMbIMHU
BEJIMYMHAMU, O0BSICHEHUS MOJIYYEHHBIX pe3yabTaTOB
u  (opMynupoBaHUST BBIBOJAOB  CHCIIOJb30BAaHUEM  HAYYHBIX
MOHSATUM, TEOPUI U 3aKOHOB

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpYKaroIlen Cpeibl,
pecypcocOepekeHuIo,
MPUMEHSTH 3HAHUS
00 n3MeHeHnun
KITUMaTa, PUHIIAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3 pexTuBHO
JIENICTBOBATh

MertanpeamMeTHbIe pe3yIbTaThl JOJDKHBI OTPAXKaTh:
OBnaneHre yHHBEpPCATbHBIMA KOMMYHUKATUBHBIMH
NEUCTBUSIMU:

0) cCOBMECTHas JIeSITEIIbHOCTD:

- TIOHMMaTh W WCIOJB30BaTh IPEHMYIIECCTBA
KOMaHJAHOW ¥ MHIMBUyaTbHOU paboThI;

- TPUHAMATH [EJIM COBMECTHOW JIeATEIHHOCTH,
OpPTaHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS

[0 €€ JOCTIDKCHHMIO. COCTaBIISITH IUIAH JCHCTBUM,
pacmpeaensaTh poiau C y4eTOM MHEHUH yYacTHUKOB
00CyX1aTh pe3yabTaThl COBMECTHOM PaObOTHI

[TP6 5.IlpuoOpereHrie ombITa TPUMEHEHUS OCHOBHBIX METOJIOB
HAay4yHOTO T[IO3HAHUS, WCIOIb3YEeMbIX BOHMOIOTHH: HAOIOJACHUS
Y OTIMCAHUS KUBBIX CHUCTEM, TTPOIIECCOB U SBJICHHI; OpraHU3aIlUuN
UIIPOBEJICHUS]  OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIABH)KCHUS
TUTIOTE3,  BBISBJICHHUS  3aBUCHMOCTH  MEXKIYHUCCIIEIYEMbIMU
BEJIMYUHAMHU, O0BSICHEHUS MOJIYYEHHBIX pe3yIabTaTOB
u  (opmymupoBaHUS BBIBOJOB  CHCIIOJIb30BAHWEM  HAYYHBIX
TIOHATUHI, TEOPUM U 3aKOHOB.

[TP6 6.CchopMupoBaHHOCTh yMEHHS BBIIESATh CYIIECTBEHHBIS

MIPU3HAKH BHPYCOB, KJIETOK IIPOKAPUOTH 9YKapHoT;
OJTHOKJIETOYHBIX
U MHOTOKJIETOYHBIX  OpPraHM3MOB, BHJIOB, OHOTI€OICHO30B




B ‘Ipe3BH‘laI>iHI:IX
CUTyalusax

U DKOCHUCTEM;0COOCHHOCTH  MPOLECCOB  OOMEHa  BEIIECTB
U TIPEBpAIICHUSI SHEPTrUH B KJIETKE, (POTOCHHTE3A,IIACTUIECKOTO
U DHEPreTHYecKoro oOMeHa, XEeMOCHMHTEe3a, MHUTO03a, Meio3a,
OILIOJIOTBOPEHUS, DPA3BUTHUSAU PA3MHOXKEHUS, WHIAUBHUAYAJIbHOTO
pa3BUTHUSA opraHu3zma (oHTOTEHE3A), OOpBOBI 3a
CYLIECTBOBAHHE,ECTECTBEHHOIO otOopa, BUI000pa3oBaHus,
IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpelae OOMTaHMs,BIUSHUS
KOMIIOHEHTOB  3KOCHUCTEM, AHTPONOIE€HHBIX H3MEHEHMH B
9KOCUCTEMAaxX CBOEU MECTHOCTH,

KpyroBOpOTa BELIECTB U MIPEBPALICHUE SHEPTUU B Ouocdepe.

I[IP6 7.ChopMupOBaHHOCTH YyMEHHUS MPUMEHITh MOJIyUYECHHBIC
3HaHUS JUI OOBSICHEHUS OMOJIOTHYECKUXIIPOIECCOB M SIBJICHUH,
JUISL TIPUHSTHS TPAKTHUYECKUX PELICHUH B TMOBCEIHEBHOM KHU3HU
¢ nenproobecniedyeHnst 0€30MaCHOCTH CBOETO 370POBBS U 3II0POBbS
OKPYKAIOIIUX JIIO/ICH, COOTI0ICHUSI3JOPOBOrO 00pasa KU3HU, HOPM
TPaMOTHOTO MMOBEJCHUS B OKpYyKaromen MPUPOAHOMN
Cpeze;TOHMMaHue HEOO0XOJUMOCTH HCHOJb30BAHUS JOCTHXKEHHUH
COBPEMEHHOM OMONOrMM U OMOTEXHOJOTHIAIS palloOHaIbHOTO
MIPUPOIONOIB30BAHUS




2. CTpykTypa U coaep:kaHue 0011e00pa3oBaTe/IbHOI AU CHUNIHHBI

2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

Bua yueOHoii padboThl O0Bem B yacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl JUCITHIIJIMHBI 144

BT. 4.:

TEOPETUUYECKHUE 3aHATUS 58

IIPaKTUYECKUE 3aHATUS 40

nabopaTOpHBIE 3aHATHS 20

KOHTPOJIbHBIE paOOTHI 6

OcHoBHOE couepma}me3 82

4

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COACPKAHME 42
18

[Ipome:xyTOUHASI ATTECTALUSA >(sk3amen)

KoncyabTanus 2




2.2. TeMmaTn4yecKMil IJIAH U COJAepPKAHME JUCUMILIUHBI «bHogorNsD)

HaumenoBanue Conepskanue yueGHOro MaTepuana (0OCHOBHOE H NPo(ecCHOHATLHOOPHEHTHPOBaHHOe)®, O0bem | Popmupyembie
pa3/iesioB M TeM JabopaTopHble H NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUN) 4YacoB | KOMIIETEHUHMH
1 2 3 4

OCHOBHOE coJiep:KaHue
Pa3jnen 1. buoJsiorusi kak Hayka 2
Tema Coneprxkanue yueOHOro Marepuasia 2
1.1.buonorus B | buosnoruss — Hayka o *uBOW mpupoje. CBsA3u OHONOTUU C OOIICCTBEHHBIMH, TEXHHUYCCKHUMH U OK-01. OK-02
CUCTEME HAYK JIPYTUMH €CTECTBEHHBIMHU HayKamu, (puiocodueid, penurueii, STHKON, SCTETUKON U mpaBoM. Poib OK-0 4’ OK—O7,
ouonoruu B (GOPMUPOBAHUM COBPEMEHHOW Hay4dHOW KapTuHbl Mupa. Cucrema OHMOIIOTHYECKUX ’
HayK.
MeToapl MO3HAHUS KUBOW MPHUPOABI (HAOMIOAECHUE, JKCIEPUMEHT, OIMCAaHUE, H3MEpeHue,
KJaccu(UKaus, MOICIMPOBAHUE, CTATHCTHYECKAsi 00pabOTKa TaHHBIX )
Pa3znen 2. 7)KuBble CHCTEMBI M HX OPraHU3 AU 2
Tema 2.1. | Copepxanue yueOHOro MaTepuana 2 OK-01, OK-02,
Oomas XKusele cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouosoruu. OTIWYHe KUBBIX CUCTEM OT OK-04, OK-07
XapaKTepUCTHKA | HeOpraHu4eckoi mpupoibl. CBolicTBa OMOCUCTEM U UX pa3HooOpasue.
KHU3HU VYpoBHM OpraHuzalMi OMOCHUCTEM: MOJIEKYJSPHO-TEHETUYECKHH, KIETOYHBIM, OpraHM3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIHN (0MOreo1eHOTHYECKHI), OnocepHbIit
Pa3nesn 3 XuMu4ecKnii COCTaB M CTPOCHHE KJIETKH 18
Tema 3.1. Coneprxanne yaeOHOro Marepuasia 1
XUMHYECKUI XUMHUYECKUH COCTaB KIETKH. XMMUYECKHE 3JIEMEHTBI: MaKpO3JIEMEHThI, MUKpPOJIeMeHThI. Bona u
COCTaB KIJICTKH. | MUHEpalbHbIE BemecTBa. MYHKIMM BOJBI M MUHEPAIbHBIX BEIIECTB B KIeTKe. IlommepikaHue OK-01, OK-02,
Bona O0CMOTHYECKOro Oananca OK-04, OK-07
W MHUHEPAIBHBIC | [[pakTHYECKOE 3aHsTHE 1
BCHICCTBA Ne 1 «buonoruueckas pojb MHUHEPAIbHBIX BEIIECTB B OOECHEUEHUU KU3IHEAEITEIbHOCTU
OpPTraHU3MOB, MIPOSBJICHUS AUcOATaHCa MUHEPATBHBIX 3JIEMEHTOB)
Tema 3.2. Coneprxanne y4eOHOTO MaTeprasa 4




buonornueckn
BayKHBIE
XAMUYECKHE
COEIMHEHHUS

benku. CocraB u cTpoeHue OeiakoB. AMHUHOKHMCIOTBI — MOHOMeEphl OenkoB. He3ameHumsble u
3aMEHUMbIC AaMHUHOKUCIOTH. AMHUHOKUCIIOTHBIN COCTaB. YPOBHH CTPYKTYpPbI OEITKOBOW MOJICKYJIBI
(mepBUYHAasi, BTOPUYHAs, TPETUYHAs M YETBEPTUUHASI CTPYKTYpa). XUMUUECKHUE CBOMCTBA OEIIKOB.
buonornueckue pyHKINU OEITKOB.

®depMeHThI — OuoJiornueckue katanuzaTopbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTp, cyOcTpaTHast
cneuupuynocts. Kodepmentsl. Buramunbl. Ominuuss (QepMEHTOB OT HEOPraHMYECKHX
KaTaJIn3aToOpoB. YIIIEBObl: MOHOCaXapHuabl (IVIOKo3a, pubo3a U Je30kcupubo3a), Jucaxapuibl
(caxapo3a, JakTOo3a) M ToJUcaxapuabl (Kpaxmayi, TJIUKOTeH, IeJuIoiio3a). buomornueckue
¢byHkuun yraeBonoB. Jlumuabl: Tpuriuuepuasl, (ocoaunuasl, crepounsl. I'mapodunabHO-
runpopoOHbIe CBOWCTBa. bruomornveckne ¢yHkuuu nununoB. CpaBHEHHE YTIIEBOJIOB, OCIKOB H
JIMIHUJIO0B KaK UCTOYHUKOB SHEPIUU.

Hyxneunossie kucnotsl: JIHKu PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT. CTpoeHue
u ¢pyukiu JJHK. Crpoenue u pynkiuu PHK. AT®: ctpoenne u pyHKum

JlaboparopHbIe 3aHATHS

Ne 1«Omnpenenenne Butamuna C B IPOAYKTaX MUTAHUS».
Ne 2 «'mapodunbHO-rUaAPOPOOHBIE CBOICTBA JIUITUIOBY

Tema 3.3.
CtpyKTypHO-
(byHKIMOHATBHA
S OpraHu3anus
KJIETOK

Copep:xanne yueOHOTo MaTepuana

[urtonorus — Hayka o kietke. KineTtouHas Teopus — mpuMep B3aUMOJICUCTBUS Uled U (aKTOB B
Hay4YHOM ITO3HAHUU. METO bl U3yUEHHUS KIIETKU.

Knerka kak mnemoctHas »wuBasg cuctema. OOmMe NpU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MemOpaHna, monekynsl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oeka.

Tunsl  KJIETOK:  dyKapuoTHueckas U IpokapuoTuueckas. (OCOOEHHOCTHM  CTPOEHHUS
npokapuoTuyeckoi kietku. Kierounas crenka 6akrepuil. CTpoeHHE 3yKapUOTHYECKOH KIIETKH.
OCHOBHbBIE OTJIMYHUS PACTUTEIBHOMN, )KUBOTHOW M TPUOHOM KJETKU. [10BEpXHOCTHBIE CTPYKTYpHI
KJIETOK— KJIETOYHAs CTeHKA, INIMKOKAIUKC, uX QyHKuuu. IlnazmaTnueckas meMOpaHa, ee CBOMCTBa
1 QYyHKIUH.

[utornasma u ee opranousl. OgHomemMOpanHble opranouasl kinetku: DIIC, ammapat ['onbmxy,
nn30coMbl. [IoayaBTOHOMHBIE OpraHOMABI KJIETKM: MUTOXOHApPWH, IuacTuabl. lIponcxoxiaenwne
MUTOXOHAPUA M T1utactua. Buasl mmactun. HememOpaHHble OpraHoOMAbl KJIETKU: PUOOCOMBI,
KJIETOYHBINA LIEHTP, LICHTPUOJIH, PECHUYKH, KTI'YTUKH. DYHKIIMN OpraHOnI0B KIETKH. BritoueHns.
Snpo — perynsaTopHblii HeHTp kieTku. CTpoeHue snpa: saepHas o000J0YKa, KapHoIUla3Ma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBL. TpaHCIOPT BEIIECTB B KIETKE

JlaGopaTopHbIe 3aHATHUS




Ne 3«Ctpoenue kieTkud (pacTeHHs, KMUBOTHbIE, TPUObI) M KJIETOUHBIC BKIIIOUEHHUs (Kpaxmall,
KapOTHUHOM/IbI, XJIOPOILJIACThI, XPOMOILIACTHI )
Ne 4« Tponunaemocts MeMOpaHsbI (IU1a3MOJIN3, JACTIIIA3MOIIN3 )»

Pazpen 4. JKuzHenesaTeILHOCTL KJIETKH

10

Tema 4.1.
OOMeH BelecTB
U TIpeBpaIICHHE
SHEPrUuu

B KIIETKE

Cojnepkanue y4eOHOro MaTepuaia

OOMeH BemecTB, WM MeTa0omu3M. AcCUMIIANUS (TUTACTUYECKUIT OOMEH) W JIUCCUMUIISIIHS
(oHepreTuyeckwii OOMEH) — JBE CTOPOHBI EIMHOTO TMporecca MeTabonuzMa. Ponb 3akOHOB
COXpaHEHHs BEIIECTBA W HHEPrMM B IOHMMAHWHM MeTabonm3ma. Tumel OOMEHa BEIIEeCTB:
aBTOTpOGHBIN U TeTepoTpodHbIA. Posib hepMeHTOB B 0OMEHE BEIIECTB U NMPEBPALICHUN YHEPTHU B
KJIETKE.

®orocunres. CBeToBas U TeMHOBas (as3bl poTocuHTe3a. Peakiun Gporocunresa. DPPEeKTUBHOCTD
dotocunTe3a. 3HaueHue (GOTOCHMHTE3a AN JKU3HU Ha 3emuie. BnusHue ycnoBuil cpeipl Ha
($hOoTOCHHTE3 U CTIOCOOBI MOBHIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTeHUN. XEMOCHHTE3.
XeMocHuHTe3UpyoIue 6akTepun. 3HaYeHNEe XEMOCHHTE3a JUIS )KU3HU Ha 3emuie.

OHepreTndyecknii oOMeH B KieTKe. PacmieruieHne BemecTB, BBIJCICHHE W aKKyMYJHUPOBaHHE
SHEPrUM B KIJETKE. OTalbl 3HepreTudyeckoro obmena. [nmukonus. bpokeHue W ero BHIIBL
Kucnoponnoe oxucienue, win KieTodyHoe apixanue. OkucnutenbHoe G(ochoprinpoBaHue.
D PexTUBHOCTD HIHEPTETHUECKOTO OOMEHa

Tema 4.2.
buocuntes
Oenka

Coneprxkanne yaeOHOro Matepuasia

Peakiiun mMatpuuHoro cuHTtes3a. I'enernueckass nnpopmanusa u JIHK. Peanuzanus reHerndeckoi
nH(popMaluu B KJIeTKe. [ eHeTuueckuii Ko 1 ero cBoicTBa. TpaHCKPUIILIUS — MaTPUUHBIN CUHTE3
PHK. Tpancnsuust — 6uocunTe3 Oenka. Drtambl TpaHcasauuu. KonupoBanue aMHMHOKUCIOT. Poib
pubocom B OuocuHTe3€e Oenka

HpaKTI/I‘-ICCKOC 3aHATUC

Ne 2 «Pemenue 3ala4 Ha ONIPCACIICHUC ITOCIICAOBATCIIbLHOCTU HYKJICOTHU OB

Tema 4.3.
Bupycsr

Copep:xanne yueOHOro MaTepuana

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropus otkpeitus Bupycos (. W. VBanoBckwii).
OcoOeHHOCTH CTpPOEHHsI M JKM3HEHHOTro ILMKiIa BUpycoB. bakrepmodaru. bonesnu pacrenuii,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBacMble BHpycaMu. Bupyc mmmynonedunura uvenoseka (BUY) —
Bo30yautens CIINa. ITpodunakTiuka pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHHA

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

KonTpoabHas padoraNe 1 «MonekyasipHbId ypOBEHb OpraHU3aIUN KUBOT0»

Paznen S. Pa3MHoOKeHMe U MHAUBUAYAJIbHOE PA3BUTHE OPraHM3MOB

12

OK-01, OK-02,




Tema 5.1.
JKn3HeHHbII
UK KJIIETKU

Copep:xanue yueOHOro MaTepuana

KiteTounslii UK, WK )KU3HEHHBIA UK KiIeTku. MHTepdasza n mutos. [Iporecchl, mporekaronime
B uHTepdasze. Perumkanuss — peakumss Matpuunoro cuureza JIHK. Ctpoenue xpomocom.
XpOMOCOMHBIN HAa0Op — KapuUOTHUIl. JIWMIJIOWIHBIA M TalUIOWIHBIA XPOMOCOMHBIE HaOOPBHI.
Xpomatuzsl. L{lutonornyeckue OCHOBBI pa3MHOKEHUS U MHJIMBUIYAIbHOTO Pa3BUTHSI OPraHU3MOB.
Henenne kierkn — muto3. Craauu muto3a. Ilponeccel, mpoucxoasiuve Ha pasHbIX CTAIUAX
MuTo3a. bronorudeckuii cMpici muTo3a. [Iporpammupyemasi ruOeib KIETKH - allonTo3

Tema 5.2.
®opMBbI
Pa3MHOXKEHUS
OpraHu3MOB

Copep:xanue yueOHOro MaTepuana

@opMbl pa3MHOXKEHHSI OPTaHU3MOB: O€cIlojioe W TOoJoBOe. Buibel Gecronioro pa3MHOKEHHS:
JielieHue HAJBOE€ M TOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTUBHOE
pa3MHOkeHue. MckyccTBeHHOE KJIOHUPOBAHKUE OPraHU3MOB, €r0 3HaYCHHE JUIsl CEIEKIUU.
[TonoBoe pasmMHOXKeHHE, ero oTiauuus oT Oecmonoro. Meio3. Craauum wmeiiosa. Ilponeccsl,
npoucxoasume Ha cragusax Menosa. [loBenenue xpomocom B wmenose. Kpoccunrosep.
buonoruueckuii cMmbicii U 3HaueHHWe Meno3a. ['ameroreHe3 — mpoiiecc 00pa30BaHUS MOJIOBBIX
KJICTOK Y JXHWBOTHBIX. ITomoBBIE Kene3bl: CEMEHHHUKH W SIMYHHUKH. O6pa3OBaHI/I€ U Pa3BHUTHUC
TIOJIOBBIX KJIETOK — raMeT (CrepMaTo30U/I, STHIEKIIeTKa) — criepMaToreHes u ooreHe3. OCOOEHHOCTH
CTPOEHHMSI SIMIEKIETOK U criepmaTo3onioB. Omnonorsopenue. [laprenorenes

Tema 5.3.
NunuBunyansHO
e pa3BUTHE
OpraHu3MOB

Copep:xanne yueOHOTo MaTepuana

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAJIbHOE pa3BUTHE (AMOpUOTeHe3). ITalmbl
SMOPHOHAIBHOTO PA3BUTHUS y MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHME, TacTpyJsLus, OpraHoreHes.
[ToctambpuoHanbHOe pa3BuTHe. THUMBI MOCTIMOPHOHANBHOIO Pa3BUTHUS: NpPSIMOE, HE MpsMoe
(mmunHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpPOXKJIEHHBIE ypoAcTBa. PocT u pazButue pacteHnid. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTaJANU PA3BUTHS

Tema 5.4.
Ocobennoctu
CTPOCHUS

Y pa3BUTHUS
ngaxpoopraHmM
a

IIpodeccnoHanbHO OPUEHTHPOBAHHOE CoJlepxkaHue (CoAepKaHue NMPUKJIATHOTO MOYJIsA)

Bapuanr 3. Tkanu denoBeka. CTpOCHHE OPTaHOB M CHUCTEM OpPraHOB 4esloBeka DyHKIHOHAIbHAS
CHCTEMa OpraHoB. ['omeocTa3 opraHusma U €ro MOAJIEPKAHUE B MPOLECCE KUZHEIEATEIBHOCTH.
3HaueHue MPOsBIEHUS Pa3ApaXUMOCTU U perynsuud. [Iporeccrl Ku3HEIEATEIbHOCTH YeI0BeKa.
[TpuunHbl HapylieHUil pa3BUTHS OpraHu3MoB OpraHbl penpoAYKIHH, CTPOCHHE U (YHKIUH.
PenmponykTtuBHOe 310poBhe. HacnencTBeHHble 007€3HM, WX MPUYMHBI U NPEAYyNpeKIcHHE.
Wudexiun, nepeaaronmecs NoJ0BbIM MyTEM, UX NMPO(UIaKTHKA

OK-04, OK-07




HpaKTI/ILICCKI/Ie 3aHATUA

Ne 3Pa3paboTka MEHTaJIbHOM KapThl TKAHEH, OPraHOB U CHCTEM OPraHOB MaKpOOPTaHU3MOB
(pacTeHusi, )KUBOTHBIE, UEJIOBEK) C KPATKOM XapaKTEPUCTUKON UX (PyHKIIHIA.

Ne 4«BupycHble u OakTepualbHbIe 3a00JEBAHUSIMAKPOOPTAHU3MOB (UENIOBEK, J>KUBOTHBIC,
pacTeHus). DNUAEMUYECKUNA (IMU300TUYECKHH, dMUUTOTHICCKUI) mporiecc. OOmue MPUHITUIIBI
WCIIOJIb30BaHUS JIEKAPCTBEHHBIX BeniecTB. OcOOEHHOCTH NPUMEHEHHs] aHTHOMOTHKOBY

Pa3znen 6. HacjiencTBEHHOCTh M M3MEHYMBOCTH OPraHU3MOB

20

Tema 6.1.
3aKOHOMEPHOCT
U HacJel0BaHus

Copep:xanue yueOHOro MaTepuana

[Ipenmer u 3agaun reHeTUKH. Poib 1uTonorum u MOPHOJIOTHU B CTAHOBJICHUH TeHETUKHU. Bkiaza
pocCHMCKMX M 3apyOeXHBIX  Y4Y€HBIX B  pa3BUTHE TIEHETUKU. MeToabl T'€HETUKU
(THOpUIOIOTUYECKHH, LIUTOT€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKUA ). OcHoBHbIE
TEHETUYECKUE TIOHATUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMAaX CKPEIIUBAHUM.
3aKOHOMEPHOCTH HaCJEIOBaHUS INPU3HAKOB, ycTaHoBieHHble I'. Mennenem. MoHorubpuaHoe
CKpelIMBaHue. 3aKOH elMHO00pa3usi ruOpua0B MepBoro mnokosieHus. [IpaBuino AOMUHMPOBAHUS.
3aKoH paclIerneHus Ipu3HaKoB. ['unore3a unctorsl rameT. IlogHOE U HEMOJIHOE TOMUHUPOBAHUE.
JurnbpuiHoe ckpemuBaHie. 3aKOH HE3aBUCHUMOTI'0 Hacjel0BaHUs MpU3HaKoB. LluTorenetnueckue
OCHOBBI ~JTUTHOPHUIHOTO CKpEIIMBaHUsA. AHaJIM3Upyroliee CckpenBanue. lcnonb3oBanue
AHAJTM3UPYIOIETr0 CKPEIIMBAHUS JJIsl ONpeieNICHHs TeHOTHUIIa 0CO0u.

[IpakTueckue SAHSITHS

Neo SPemienue 3aau Ha onpesiesieHUE BEPOSTHOCTH BO3HUKHOBEHMSI HACJEICTBEHHBIX MPU3HAKOB
Mpd  MOHO-, JH-, TOJUTHOPUIHOM ¥  AHAIU3UPYIOIIEM CKpPEIMBAaHUH, COCTaBJICHUE
TEHOTUIIMYECKUX CXEM CKPELIUBAHUSA

Tema 6.2.
CuerieHHOE
HacJIeIOBaHHE
MIPU3HAKOB

Coneprxanue yueOHOT0o MaTepuania

CueruieHHOe HacienoBaHue TNpu3zHakoB. Pabora T. Moprana 1o CIETUICHHOMY HacJIeIOBaHUIO
reHoB. Hapyiienue cuernseHuss reéHOB B pe3yJibTaTe KPOCCHUHIOBEpa. XPOMOCOMHasi TEOpus
HaCJIEICTBEHHOCTU. ['eHeTHdeckne KapThl. ['eHeTnka mosa. XpoMOCOMHOE ONpeJesieHne IMoJa.
AyTOoCOMBI ¥ TIOJOBBIE XPOMOCOMBI. ['OMOraMeTHblE U TeTEepOraMeTHbIE OpPraHU3MBI.
HacnenoBanue npu3HakoB, CIIEMJIEHHBIX C MOJIOM

HpaKTI/I‘-ICCKI/Ie 3aHATUA

Ne 6Pemenne 3aa4 Ha OpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUSA HACICACTBCHHBIX INPHU3HAKOB
IIpH COCTIIICHHOM HaCJICAOBAHWH, COCTABJICHUEC T'CHOTUITMYCCKUX CXEM CKPCIIMBAHWA

Tema 6.3.

Copep:xanne yaeOHOro MaTepuana

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




3aKOHOMEPHOCT
Y U3MEHYUBOCTH

W3meHunBoCTb. BHIBl M3MEHUMBOCTH: HEHACIICACTBEHHAas M HacieACTBeHHas. Ponb cpenbl B
HEHACJICICTBCHHONH W3MEHUYMBOCTU. XAapaKTEpPUCTHKA MOJU(PHKAIMOHHON  W3MEHYHMBOCTH.
BapuanuonHssiil psn v BapuanuoHHas kpusas. Hopma peaknum npusHaka. KonaudecTBeHHbIE U
KayecTBEHHBIC NMPH3HAKUM W MX HOopMma peakuuu. CBOHCTBa MOAM(PHUKAIMOHHON HW3MEHYHMBOCTH.
HacnencrBenHast, wim reHoTUNnHYeckas n3MeH4nBoCcTh. KoMOMHaTHBHASE N3MEHUMBOCTh. Meiio3 u
II0JIOBOM MpPOLECC — OCHOBa KOMOMHAaTMBHOM HW3MEHUYMBOCTU. MyTallMOHHAs HW3MEHYHUBOCTD.
Knaccudukanus Myranuil: reHHble, XpOMOCOMHBIE, T'€HOMHbIe. HacToTa M NPUYMHBI MyTaLUH.
MyrareHnsie (QaxkTOpbl. 3aKOH TOMOJOTHYECKHX pSJIOB B HACIEACTBEHHOW HM3MEHUYMBOCTH
H. Y. BaBuiosa

[IpakTueckue 3aHsATHS 2
Neo 7Peiienue 3aja4 Ha ONpe/ieJICHUE BEPOSTHOCTH BO3HUKHOBEHHMS HACJIEICTBEHHBIX NPHU3HAKOB
TIPU PA3JIMYHBIX TUIIAX B3aUMOJICUCTBUS T€HOB, COCTaBJICHUE TeHOTUITUYECKUX CXEM CKPEIIMBAHUS
Tema 6.4. Copep:xanue yueOHOro MaTepuana 2
['enetuka I'enetnka demoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI T'E€HETUKM  YeJIOBEKa:
YyeJloBeKa TeHEaJOTUYEeCKUi,  ONM3HEIOBBIN, I[MTOTCHETUYECKHH, OHOXUMHUYECKHH,  MOJIEKYISIPHO-
reHernyeckuii. CoOBpeMEHHOE OIpeAeNieHue TEeHOTHMA: MOJHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTUITUPOBaHUEe, B ToM uymcie ¢ momouipio [1[[P-ananmuza. HacnenctBennbie 3a0oneBaHUS
YeJloBeKa: reHHble 00JIe3HHU, O0JIE3HU C HACIIEACTBEHHOH MPEIpacnoIoKEeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTudeckre U reHepaTuBHble MyTanud. CTBOJOBBIE KJIETKH. [IpUHIUIIBI 30pOBOTO
oOpasa >KW3HHM, NMATHOCTUKU, MPOPUIAKTUKH M JIEUEHUS TEeHETHYECKUX Oomezneil. Menuko-
T€HETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIUWLUMUHCKONM TE€HETUKH B NPEIOTBpALICHUN
Y JICYCHUH TeHEeTUYECKHNX 3a00JI€BaHNI YeJIOBEeKa
[IpakTrueckue 3aHATH 2
No 8«CocTtaBiieHre U aHallu3 POAOCIOBHBIX YEJIOBEKA
Kounrpoabnas padoraNe2 «HaciencTBeHHOCTh U U3MEHYMBOCTh OPraHU3MOB) 2
Paszpnen 7. IBosronoHHasi 0MOJIOTHsS 8
Tema 7.1. Coneprxanue yueOHOro MaTepuasa 2
OpomronuoHHas | [IpeArnocklIki BO3HUKHOBEHHS SBOJIFOIIMOHHOW TEOPHH. DBOIOIMOHHAS TEOpHsl U €€ MeCTO B
Teopus Ouosioruu. BrusHMe SBOMIOLMOHHOW TEOPHUM HA pa3BUTHE OWOJIOTUM M JPYTUX HayK. OK-01, OK-02,
U ee mecto B | CBuaerenbcTBa HBOMIONMH. IlaleoHTOJIOTMYUECKHE: TOCIIEIOBATEIIFHOCTh MOSABIIEHUS BHIOB B OK-04, OK-07
Ouosioruu MAJIEOHTOJIOTUYECKOM JIETOMUCH, TIepexoaHble (opMbl. broreorpaduyeckue: CXOACTBO U pa3Iuuue

dayH u Gaop MAaTEpPUKOB M OCTPOBOB. DMOPHOJOTHYECKHE: CXOJICTBA W Pa3IMuvs IMOPHOHOB
Pa3HbIX BHJOB IMO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘IGCKI/IeZ T'OMOJIOTUYHBIC, aHAaJIOIM4YHBbIC,
pYIVMEHTapHBIC OpraHbl, aTaBU3MbL. MOJEKYJSIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHHW3MOB




HACJIEICTBEHHOCTH u OCHOBHBIX MeTa00JINIECKUX nyTen y BCEX KHUBBIX
opranusmoB.OBoionroHHast teopus Y. JlapBuHa. Ilpeanoceuiku BO3HMKHOBEHHS JapBHHH3MA.
JIBWKylye Cuibl  3BOJMIOLMHM  BUAOB 10 JlapBuHy (uM30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECypCcOB, HeompenenéHHas M3MEHYMBOCTh, OOppOa 3a CyIIECTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 7.2. Copep:xanne yaeOHOro MaTepuana

Muxkpossomtonu | Cunterndeckas Tteopus 3Bojiroiuu (CTD) m €€ OCHOBHBIC MOJIOKECHHS. MHKPOIBOJIOHS.

s [lomynsmus kak equHHUIA BUAAa U SBOJIOLMH. JBrKymue cuibl ((hakTOpbl)3BOJIIOLUU BHIOB B
npupoae. MyTallMOHHBINH TpoliecC U KOMOMHATHBHAS W3MEHUYUBOCTb. llOMynsinoHHbIE BOJIHBI U
npeiid reno. M3omnsauus u murpanus. EcrecTBeHHBIN 0TOOP — HANpaBISIOMIMT (aKkTOp IBOJIIOLUH.
®opmbl ecTecTBEHHOro 0TOOpa. IIpHucrnocoOeHHOCTh OpraHU3MOB KaK PE3yNbTaT SBOJIOIUH.
[Tpumepslr mpucmocoOiieHuit 'y opraHu3MoB. ApomMopdo3bl W HIMOaganTamuu. Bug wu
BugooOpazopanue. Kpurepun uma. OcHOBHbIEe (opMbl BHA000pa3oBaHUs: reorpadpuveckoe,
9KOJIOTMYECKOE

Tema 7.3. Copep:xanue yueOHOro MaTepuana

Makpossomon | Makpospomonust.  PopMbl  3BoMONMU:  (pUIIeTHYECKas, JAMBEPTEHTHAs, KOHBEPreHTHas,

A napauienpHas. HeoOpaTuMocTh 3BONIOIMHU

[IpakTHueckoe 3aHsTHE

Ne 9«Omnucanue HpI/ICHOC06J'IeHHOCTI/I opraHn3mMa U €€ OTHOCHUTCIIBHOI'O XapaKTCpa»

Pa3nes 8. Bo3HnKHOBeHME ¥ pa3BUTHE KU3HH Ha 3emuie

Tema 8.1.
3apoxaeHue U
pa3BUTHE KUIHU

Copep:xanne yueOHOTo MaTepuana

JloHay4HbIe IPEACTABICHHS O 3apOXKICHUH XKU3HH. HaydHble THIOTE3bl BOSHUKHOBEHUS KU3HU HA
3emie: abuoreHe3 W maHcmepMus. XUMHUYECKas HBONOLMS. AOHOTCHHBIN CHUHTE3 OPTraHMYECKUX
BEIIECTB HM3HEOPTraHMYECKUX. OKCIEPUMEHTAIBHOE MOJITBEPKICHUE XUMHYECKOW HBOJIIOLIHH.
Havaneubie otambel  Oumonorumveckoi HBomtonmu. lumoresa PHK- wmupa. DopmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HMKHOBEHHE TPOTOKJIETKH. [lepBble KIETKH M WX DBOJIONHA.
DopMUPOBAHUE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o spaMm u nepuojamMm. Karapxen. Apxenckas U MpoTepO30MCKas dpbl.
[Taneosoiickas spa u €€ MEePUOIBI: KEMOPUNUCKHIA, OPIOBUKCKHUN, CUITYPUUCKHH, IEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEpMCKHA. Me3030iicKas 3pa U €€ NepuoJIbl: TPHACOBBIN, IOPCKUI, MEIOBOM.
KaitHo3oiickas »3pa u €€ mNepuoJpl: MaJCOreHOBbIN, HEOrCHOBBIA, AHTPONOTECHOBBIN.
XapakTepucTrKa KJIMMaTa U T€0JIOTHYECKUX TPOLIECCOB

Tema &8.2.
Cucrema

Copep:xanne yaeOHOT0 MaTepuana

Cucrema OpraHUYecKOro MHupa Kak oTpakeHue 3Boionuu. OCHOBHbIE CHCTEMAaTHUYECKHE TPYMIIbI

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




OpPTraHUuYecKOro
MuUpa

opranu3MoB.OCHOBHBIE 3Tallbl 3BOJIIOLMU PACTUTEILHOIO M >KUBOTHOTO MHpa. ApoMopdo3bl y
pacTeHui 1 KUBOTHBIX. [10siBIIEHHE, pacBET U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB

Tema 8.3.
[Tpoucxoxaenu
€ 4JeloBeKka —
AHTPOIIOTeHE3.
OcHOBHEBIE
cTaguu
SBOJIIOLMHU
YyeJIoBeKa

Copep:xanue yueOHOro MaTepuana

DBOJIIOLMS YeJIOBEKa. AHTPOMNOJIOTHS Kak Hayka. Pa3BuTue NpejcTaBiICHUN O MPOUCXOKICHUU
yesnoBeka. MeTtonpl u3yuyeHusi aHtpornoreHe3a. CXOJICTBa M pas3jivyvs YEIOBEKAa M YKUBOTHBIX.
CucremaTuueckoe TOJOXKEHHE denoBeKka.J|Bmxkymme cuiabl  ((PakTopbl)  aHTPOIIOTEHe3a.
HacnencrtBennass M3MEHYMBOCTh U €CTECTBEHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 KU3HHU,
W3TOTOBJICHUE OPYIUU TpY/a, MbIILIEHHE, peub.OCHOBHBIC CTAANN M BETBU JBOJIOIMH YEJIOBEKA:
aBcTpasionuTeky, YenoBek ymenbid, YenoBek mnpsaMoxoisamui, YenoBek HeaHIAEPTAIbCKUM,
UenoBek pa3yMHbIA  COBPEMEHHOro Tuma. HaxoJku HCKOMaeMblX  OCTAaHKOB, BpEMs
CYLIECTBOBaHMSI, 00JIACTh paCIpOCTpaHEHUs, 00bEM FOJOBHOTO MO3ra, 00pa3 )KHU3HU, OPYAHSL.
UYenoseueckne packl. OCHOBHBIE OOJNBIIME pachl: €BporeoujHas (eBpasuiickasi), Herpo-
aBcTpajougHas  (PKBaTopuanbHas),  MOHTOJIOMAHAs  (a3MaTCKo-aMepukaHckas).  YUepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTEICH YEIIOBEYECKUX Pac K YCIOBUSAM CYIICCTBOBAaHUSA. EIMHCTBO
yesoBeueckux pac. Kputuka pacusma

[TpakTrueckue 3auaTHst (Ha BIOOP MIPETO1aBATEIA)

No 10«BpeMs u myTH pacceneHus YeI0BeKa Mo IIAHETe»
i« Iprcnoco0IeHHOCTh YenoBeKa K pa3HbIM YCIOBHSM cpefbl. BnusHue reorpaduueckoit
cpenbl Ha MOP(}OJIOTHIO M (PU3HOJIOTHIO YETIOBEKa»

Pa3nea 9. Opranusmsel M OKpysKawas cpeaa

Tema 9.1.
DKojorus  Kak
Hayka. Cpenpl
KU3HU.

Copep:xanne yueOHOTo MaTepuana

Okosiorusi Kak Hayka. 3afaud M pas3fieibl 3KOJIOTMH. MeTolbl HKOJIOTUYECKUX HCCIIECIOBAaHUI.
DKOJIOTHYECKOe MUPOBO33PEHUE COBPEMEHHOr0 yenoBeka. Cpeibl OOMTaHUsl OPraHU3MOB: BOJIHAS,
HA3eMHO-BO3/YIIHAs,  IOYBEHHAs,  BHYTPUOPraHM3MEHHas.  ODKOJOrW4Yeckue  (haKTOpBHI.

Oxonornyeckue | Knaccuduranusi 3Komoruueckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIIOTCHHEIE.

(bakTopbI JleiicTBHE SK0IOrMYecKUX (PaKTOPOB HAa OPraHU3MbI
AbGunoTtnueckue (GaxkTOpbl: CBET, TeMIleparypa, BiIaXHOCTb. dotomepuonusM. llpucnocobnenus
OpPraHM3MOB K JIeHCTBHIO abHOTHYeCKUX (hakTOpoB. bruonornueckrue puTMsal.
buotnueckue Qakropsl. Buasl OHOTHUECKHMX B3aMMOJEHCTBHA: KOHKYpPEHIMS, XWUITHUYECTBO.
[TapazutuaM, MyTyanu3Mm, KOMMEHCATU3M (KBapTUPAHCTBO, HaxJIEOHMYECTBO), aMEHCAIM3M,
HeiiTpanu3M. 3HaueHHe OMOTHYECKMX B3aUMOJEHCTBUN JJIsl CYIIECTBOBAHUS OPTraHU3MOB B
MIPUPOTHBIX COOOIIEeCTBAX

Tema 9.2. Coneprxanne y4eOHOTO MaTepraa

OKOJIOTMYECKHE | DKOJOTHYECKHE XapaKTepUCTUKH monyisinui. OCHOBHBIC MMOKA3aTeH MOMYJISAIMN: YHCICHHOCTB,

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




XapaKTePUCTHKU | INIOTHOCTH, POXKJIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpaLIUA. JJuHAMIKA YUCIIEHHOCTH MOMYJISIIUN
MOMYJISIUH U e€ peryJssus
[IpakTrueckoe 3aHsTHE 2
No 11«dToacuér mIOTHOCTU MOMYJISIIMI pa3HbIX BUJIOB PACTCHUI»
Pasnea 10. CoobmecTBa M 3K0JI0rHYecKHe CHCTEMbI 14
Tewma 10.1. Copep:xanne yaeOHOTo MaTepuana 2
CooOmiectBa CooOmiectBo opranu3moB — OuoneHo3. CTpyKTypbl OMOILIEHO3a: BUIOBasi, MPOCTPAaHCTBEHHA,
OpPraHHU3MOB, Tpodudeckas (numieBas). Bunbl-noMmuHanTel. CBsI3U B OHOLIEHO3E.
KOCHCTEMBI Dkojorudeckue cuctembl (9kocuctembl). I[lonstme 00 dkocucremMe u  OuOreoreHose.
OyHKIIMOHAIBHBIE  KOMIIOHEHTBI ~ 3KOCHCTEMBI:  TPOJYLEHTHI, KOHCYMEHTBI, pPEHYLCHTHI.
KpyroBopor BemiecTB M MOTOK SHEPruuM B dKocucteme. Tpoduueckue (MUILEBHIE) YPOBHH
skocucTeMsl. [Iumiessie rienu u cetr. OCHOBHBIE MTOKA3aTEN SKOCUCTEMBL: OMoMacca, POLYKITHSI.
DKOJIOTHYECKHE MUPAMHJIbI: MPOAYKIUH, YHUCIEHHOCTH, Ouomaccel. CBOICTBa HSKOCUCTEM:
YCTOMYMBOCTB, cCaMoperysinus, pazsutue. Cykneccus
[IpakTuueckue 3aHATUS 2
Neo 12Pemienne mpakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 33JaHUI HAa COCTaBJICHHE TPOPHUUECKHUX
1erneil, nupamMu]i OMOMAacChl M SHEPTHH, IEPEHOCY BENIECTBA M YHEPTHH B DKOCHCTEMAX
Tema 10.2. Coneprxkanue yueOHOro MaTepuasa OK-01, OK-02,
[Ipuponnsie [Ipuponnble  3KOCHUCTEMBI. ODKOCHCTEMbI pek U 03€p. OKocucTeMa XBOWHOTO WM OK-04, OK-07
9KOCHCTEMBI IIMPOKOJIMCTBEHHOI'O Jieca. AHTPONOI€HHBIE YKOCUCTEMBI. ATPO3KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruueckoe u X03s11ICTBEHHOE 3HAUEHUE arpo’KOCUCTEM U ypOo3kocucTeM. buopaznooOpaszue
KaK (paktop yctodunBocTH 3kocrcTeM. CoxpaHeHne OMOJIOTHYECKOro pa3HooOpas3us Ha 3emiie
Tema 10.3. Coneprxanne y4eOHOro MaTepuasia
buocdepa — Yuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB U cTpykTypa Ouochepsl. Kuboe
riodanpHas BewecTBO U ero GyHkuu. OcobeHHOCTH 6uocdepsl Kak rodaibHOMN 3KocucTeMbl. JIuHaMuyecKoe
9KOCHCTEMA paBHOBecHe U oOpaTHast CBs3b B 6uocdepe. KpyroBopoTsl BemecTB 1 OMOreOXMMHUYECKHE ITUKITBI
3emin AJIEMEHTOB (YTJIepo/ia, a30Ta). 30HATBLHOCTH Orochepbl. OCHOBHBIC OMOMBI CYIIIH
[TpakTudeckue 3aHATHS 2
No 13PemieHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a7ad Ha OMNpEJENCHUE IUIOMAIu
HACaKACHUN Ui CHIDKEHHMS] KOHLIEHTPAIMM YTJIEKUCIOro ra3a B aTMoc(epe CBOEro peruoHa
TIPOYKUBAHUS
Tema 10.4. IIpodeccnoHabHO OPUEHTHPOBAHHOE CoJlepkaHNe (CopepKaHue NMPUKJIATHOTO MOYJIs)
Bnusinue YenoBeuectBO B Ouocdepe 3emin. AHTpOIOreHHbIE H3MeHeHHs B Ouocdepe. ImobanmbHBIE
AHTPOIIOreHHBIX | sKonorudeckue npobiempl. CocyniecTBoBaHMe Npupoibl U uenoBedecTBa. CoxpaHeHue




(hakTOopOB Ha

O6ropa3zHo00pa3usi Kak OCHOBa yCTOMYMBOCTH Ouocdepbl. OcHOBa pallOHAILHOTO YIIPaBICHUS

ouochepy IIPUPOJHBIMU PECYpCaMH U UX UCNOJIb30BaHUe. JlocTHKEHNsI OMOJIOTHH U OXpaHa IPUPOIb
[IpakTrueckoe 3aHsTHE 2
Ne 14«Pemenne nmpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN IO COXPAHEHUIO IMPUPOIHBIX
PECYPCOB CBOET0 PErMOHA MPOKUBAHUS
Tema 10.5. IIpogeccnoHaTIbHO OPHMEHTHPOBAHHOE COJIeP:KaHMe (Coiep:KaHNe MPHUKJIAHOTO MOAYJIsI)
Bnusinue 3n0poBbe U ero cocrapisitomue. MakTOpbl, MOJOKUTEIBHO U OTPULIATENBHO BIHAIOIIME HA
COLIMAJIbHO- opranu3M 4enoBeka. IIpoOisieMa TEXHOreHHBIX BO3ACMCTBUM Ha 3J0pOBbE  UEIOBEKa
JKOJIOTMYECKUX | (JIEKTPOMArHUTHBIE TOJS, OBITOBAs XUMUS, U30BITOUHBIE IIYMBI, paguanus U T.I.). AJanTtanus
¢bakTopoB opraHuzMa 4YejloBeka K (akropam oOkpykatomed cpensl. [lpuHnmnsel - GopMupoBaHHS
Ha 3JI0pPOBLE | 310poBbecOeperaroIiero nopeaeHus. Ouzndeckas aKTUBHOCTb U 370pOBbe. [ pymmbl 370pOBbS.
YesioBeKa OcHoBbI 3akayiiBaHus. bruoxumuyeckue aclekTsl pauroHaibHOro nuTanus. [Ipasuna 6e3onacHoro
UCIIONIb30BaHUs OBITOBBIX TMPUOOPOB M TEXHUUECKUX YCTpoHCTB OBiageHue MeTodaMu
OTpe/CIICHUs]  MMOKa3aTeleii YMCTBEHHOH pabOTOCIOCOOHOCTH, OOBSICHEHHWE ITOTYYCHHBIX
pe3ynbTaTtoB U (GOPMYIHPOBAHKUE BHIBOJOB (MUCHMEHHO) C UCIOJIH30BAHUEM HAyUHBIX MOHSATHUH,
TEOpUI U 3aKOHOB
[pakTHUYecKoe 3aHsTHE 2
Ne 15« Ipodunakruka npodeccuoHaNbHBIX 3a00JI€BaHUI»
JlabopaTopHble 3aHATHs (Ha BBIOOP MIPENO1aBaTEeNs) 2
Ne 5«BnusHue abuotnueckux (akTOpoB Ha deloOBeKa (HM3KHWE M BBICOKHE TEMIIEPaTypHl,
YCIIOBUSL OCYILIECTBIIEHUS NPOPECCUOHANBHON IESTeNbHOCTH: IIyM, TEeMIlepaTrypa, (Qu3ndeckas
Harpyska u T.1.)
Kountpoabnas padora Ne 3 «Teopernueckue aclieKThl SKOJIOTHI 2
Paspnen 11. Cesiekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOT UM 6
Tema 11.1. Coneprxanne y4eOHOT0 MaTepuasa 2
Cenexiusa  kak | Cenekuusi Kak Hayka M IpoOLEcC. 3apOKACHUE CeNeKIMH W JoMecThkamus. Yuenne H. U. OK-01. OK-02
Hayka 1 | BaBusmoBa 0 1eHTpax MHOrooOpasusi M MPOUCXOXKACHUS KYIbTYPHBIX pacTeHuid. LleHTpsl OK-0 4’ OK—07,
rporuecc IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAMM. ’

CoBpeMeHHbIE METO/IbI CeNIeKIK. MaccoBbIN U MHIUBUYaIbHBIA OTOOPHI B CEJIEKLIUN PACTEHUN U
KHUBOTHBIX. OlIeHKa 3KCTephepa. bim3kopoacTBeHHOE CKpenBaHue — MHOpUAUHT. Yucras IuHus.
CkpemmBaHue YUCTHIX JIMHKN. ['erepo3uc, wim rudpuaHas cuia. HepoacTBeHHOE CKpelMBaHUe —




ayropunuur. Otganénnas rudpuanszanus u e€ ycrnexu. VMIcKycCTBeHHBII MyTareHes  Mmojxy4eHue
NOJIMIIIONJO0B. JIOCTHKEHMSI CEEKIIUU PACTEHUH, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB

Tema 11.2. buoTtexHonorus kak oOTpacib NPOU3BOACTBA. ['€HHAas HWHXKEHEpHs. OTalbl  CO3JaHUS

OcHoBBI pexomOunantHo JIHK wu Ttpancrennbix opranm3moB. Kierounas wumxenepus. Kierounsie

OMOTEXHOJIOTHH | KYJIbTYpPbl. MHKPOKIOHAIBHOE pa3MHOXKeHUEe pacTeHuil. KioHupoBaHHE BBICOKOIPOIYKTHUBHBIX
CEeNTbCKOXO3SMICTBEHHBIX OPraHU3MOB. OKOJOTMYECKHEe M 3TH4eckue mnpodbimemsl. MO —
TeHETUYECKU MOJIM(UIIMPOBAHHBIE OPraHU3MBbI

Tema 11.3. IIpogeccnoHaIbHO OPHEHTHPOBAHHOE CO/IeP:KaHMe (Co/lepKaHNe MPHUKJIAHOT0 MOAYJIsH)

buorexnonornn | OCHOBHBIE HAMpaBJICHHS COBPEMEHHOW OHMOTEXHOJIOTUHM B NPOGECCHOHATBHOW NeATeIbHOCTH

B JKU3HH yesoBeka. Meronsl OnoTrexHoaornu. OOBEKTHl OMOTEXHOIOTHHA. JTHKA OMOTEXHOJOIMUYECKUX M

u ipodeccuun

IeHEeTUYECKUX 3KcrepuMeHToB. [IpaBuia noucka v aHanu3a OMOIKOJIOTMYECKOM MHpopManuu u3
pa3IMYHbIX HMCTOYHMKOB (HayyHass M y4yeOHO-HayyHas JIUTEparypa, CpeAcTBa MacCOBOMU
uHpopmanuu, cetb IHTEpHET U Jpyrue)

[IpakTueckue 3aHsATUS 2
Ne 16Keiicbl Ha aHanmu3 uHGOpPMALMM O HAYYHBIX JOCTMD)KEHUSX B OO0JIACTM TE€HETHYECKHX
TEXHOJIOTHH, KJI€TOYHON WH)XEHEPUH, TTUIIEBBIX OMOTEXHOIOTHH.
Ne 173ammra Kkeiica: mpeAcTaBIEHUE PpE3yJIbTAaTOB pELICHHS KEHCOB  (BBICTYIUIEHUE 2
C Mpe3eHTanuen)
Pa3nen 12. Pemenne KeiicoB B 06;1acTH GHOTeXHOIOrHI | 4
Tema 12.1.1. IIpogeccnoHaTbHO OPHEHTHPOBAHHOE CO/IeP:KaHNe (Colep:KaHNe MPHUKJIAHOT0 MOAYJIsT)
buorexnonorun | Bapuant 1. PazBuTre OHMOTEXHOJIOTHI B 00JIACTH MEAUIMHBI M (apMaluy, U MPUMEHCHUE HX B
B MEJIMIIUHE YKU3HU YEJIOBEKa, MOMCK U aHau3 MH(OPMALUK U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas U y4eOHO-
¥ papmarmu HayyHas JINTepaTypa, CpeJICTBa MacCOBOM MHpopMaInu, ceTb IHTepHeT u npyrue) OK-01, OK-02,
[IpakTrueckue 3aHATHS OK-04, OK-07
Ne 18Keiicel Ha aHanmu3 uHGOpMalMKU O Pa3BUTUU OHMOTEXHOJOTMH B MeIWLMHE U (papmaruu 2
(0 MUHU-TpYIIIAM)
Ne  193ammra keiica: TpENCTaBIEHHE pE3yJIbTATOB  PEIICHUS KEHCOB  (BBICTYIJIEHUE 2
C IIpe3eHTanuen)
Paznen 13. buosiornyeckue ucciienoBanus B npogeccuoHaJIbHOM chepe 16 OK-01, OK-02,
Tema 13.1. \ IIpodeccrnonaibHO OpHEHTHPOBAHHOE Co/lep:KaHue (CoepKaHue MPUKJIATHOT0 MOIYJIs) OK-04, OK-07




OcHOBHEBIE
METOIBI
OHOIKOJIOTHYEC
KHX
HUCCIIEIOBAHUN

Hayunsrii merton. Meroabl OHOIKOJIOTHYECKHX —HMCCIEAOBAHUN: TIOJEBBIC, JIAOOpaTOPHBIEL,
JKCIIEPUMEHTAJIbHbIE. MOHUTOPHUHI  OKPYKAIOLIEH  Cpeabl:  JIOKAIBHBIA, PErMOHAJIbHBIN
1 T7100aTHHBIH.

Metoapl moucka, aHanu3a M 00pabOTKM HMH(OPMAIMKM O TPOEKTE B PAa3IMYHBIX HCTOYHHKAX.
ITocTanoBka 1enu, 3a/1a4, BbIABUKCHHUE TUIIOTE3bI

JlaboparopHble 3aHATHS

Ne 6 «llpoBeneHue OSKCIEPUMEHTAa IO OINPENEICHUIO ONTUMAIbHBIX YCIOBHW JIIs pocTa
U (U3HOJIOTUYECKOW aKTHBHOCTH JPOXOKEBBIX KIIETOK. BBIsSBICHHE 3aKOHOMEPHOCTEH,
(GhOopMyYIIHMPOBAaHUE BHIBOJIOB M IPOTHO30BY.

PaGoTb! Ha BEIOOD 110 MUHH- TPYIIIIaM:

1. BiusiHue TeMnepaTypbl Ha POCT U (PU3UOJIOTHYECKYIO aKTUBHOCTD JIPOMOKEBBIX KJICTOK.

2. BausiHue yriieBoJIOB Ha POCT U (PMU3UOJIOTHUECKYIO AKTUBHOCTD JIPOMOKEBBIX KIIETOK.

3. CoyeraHHOE BIMSHHE TEMIEPATypbl U YIIEBOAOB Ha POCT U (PU3UOIOTHYECKYIO aKTUBHOCTD
JPOKKEBBIX KIETOK

Tema 13.2."
buoskonoruuec
KUH
SKCIEPUMEHT

(mpumep)

IIpodeccnonaibHO OpEHTHPOBAHHOE COJEePKAHUE (COAepKaHUe TPUKJIATHOTO MOAYJIs)

[Ipaktuueckue 3ansatuss Ne 20 OO30p TeM HKCIEPUMEHTAIBHBIX Y4E€OHO-HCCIIEI0BATENbCKUX
MIPOEKTOB.

Br16op yueOHO-MCCIe10BaTENbCKOTO MPOEKTa U3 MpeIokKEeHHBbIX. POopMUpOBaHUME KOMAaHJIbI
MPOEKTa. AJITOPUTM BBITIOJIHEHUS TPOEKTA.

[lepBblii 3Tan BBHIMOIHEHUS MPOEKTa: OOOCHOBAHUE aKTyaJbHOCTH BBHIOpAaHHOW TeMbl. BrulsiBieHue
npoOsieMbl uccieoBanus, (GopMyIupoBaHue TUNIOTE3bl. BbiOOp MeTon0B nccnenoBanus. Boioop
TOUeK 0TOOpa Mpold Ha TeppuTOopuM uccienoBaHus. IloctaHoBKa 1enell U 3a7ay UCCIIENOBaHUS.
Omnpenenenue ¢GopMbl TpEACTaBICHUS pe3yibTaToB HccienoBaHus. OrpeneneHue 3TanoB
U COCTABJICHUE IUIAHA UCCIIEAOBAHUA

JIaGopaTopHbIe 3aHATUS

Ne 7BTopoii sTan BBHIMOJHEHUS MPOEKTa: MOATOTOBKA HEOOXOIUMOW MOCYIbl M MaTepuana s
HKCIEPUMEHTa, MPOBEACHUE SKCIEPUMEHTA, MEepPUOANYEecKas MpPOBEpKa TEUEHHUs SKCIepUMEHTa/
cOop Marepuasa B BHIOpaHHBIX TOUYKax 0TOOpa mpoo.

Tperuii »Tam BBINOJHEHHUS] IPOEKTAa: IOJyYEHHE MEPBUYHBIX OSKCIEPUMEHTAIbHBIX JAaHHBIX,
MPOBEJCHNE CTATUCTHYECKOH 00paOOTKH MOTYIEHHBIX TaHHBIX.

10

12




UerBepThlii dTam BBIMOJHEHUS TIPOEKTA: BBISIBICHUE 3aKOHOMEPHOCTEH, (OpMyITUpPOBAHUE
BBIBOJIOB M NPOTHO30B, OICHKAa KayecTBAa HCCIEAYEeMOro O0BbeKTa [0 pe3ylbTaTaMm
OMOAKOJIOTMYECKOTO aHATTN3a

[IpakTnueckue 3ansTusNe 21 3ammra npoekTa. 2

[IpencraBieHue pe3yIbTaTOB BRIMOJHEHUS YI€OHO-UCCIISIOBATEIbCKIX MTPOSKTOB (BBICTYILICHHUE C

MPE3EHTALNEH )
IIpomexyTouHas arrecTanms (9K3aMeH) 18
KoHcynbTanum K 3K3aMeHy 2

Bcero: 144




3. YcaoBus peaju3ainum NporpaMMbl 001eo0pa3oBaTeIbHOM JUCIUNJIMHBI

3.1. [Ins peaau3anuu NporpaMmbl AU CHUIIMHBI 10JIKHBI ObITH MPeELyCMOTPEHbI

cJIeaAyrinue CrieiuaJdbHbIC IIOMCIICHUA

Kabuner«bronoruny», ocHaIeHHbI 000pYyI0BaHUEM: CTOJI IEMOHCTPAIIMOHHBIN (C
PaKOBUHOM, IOJIBOAKON U OTBEIEHUEM BOJIbl, CAHTEXHUKOH, 2JIEKTPUUECKUMU PO3ETKaAMH,
aBTOMaTaMU aBapUHHOIO OTKIIIOYEHUS TOKa), Ja00paTOPHbII OCTPOBHOM CTOJ (IBYXCTOPOHHUH,
C 3alUTHBIM, XUMOCTOMKHUM
Y TEPMOCTOMKHUM IOKPBITUEM, HAACTOJIBEM, C IIOJICBETKOM U DJIEKTPUYECKUMH PO3ETKaMU,
HOJBOJIKOI U OTBEJICHUEM BOJIbl M CAHTEXHUKOM ), CTYJI JAOOPAaTOPHBIN TOBOPOTHBIH,
PEryJINPYEMBIHI 110 BBICOTE.

[TpruMepHBIii IepeyeHb AEMOHCTPALMOHHOTO U J1a00paToOpHOro 000pyJ0BAHUS.
JleMOHCTpaliMOHHOE 000PYI0BAHUE U TTPUOOPHI:

— KOMIUIEKT BJIQKHBIX IPENapaToB IEMOHCTPALMOHHBIN

— KOMIUIEKT repbapHeB 110 CUCTEMaTHKE PACTEHUH C ONpeeIUTENbHBIMU KapTOUKaMU

— KOMIUIEKT KOJUICKIUH 1eMOHCTPallMOHHbII

— 1 poBON MUKPOCKON OMHOKYISPHBIN (C KaMepoil)

JlaGopaTopHO-TeXHOJIOTHYeCKoe 000pyRoBaHue (JlabopaTopHOE 000PY0BaHUE,

puOOpbI, HAOOPHI TSI SKCIIEPUMEHTA, UHCTPYMEHTHI):

—  MOJAEIH, MYJISDKH, alllUIMKaluN

— KOMIUIEKT MoJlesIef-anIuKauii 1eMOHCTPAMOHHBIN

— KOMIUIEKT aHaTOMUYECKHUX MOJIENIEeN JJ€eMOHCTPAIIMOHHBIN

— HaOOp MaJeOHTOJIOTUYECKUX MYIISDKEN

— KOMIUIEKT OOTaHUYECKUX MOJENEH 1eMOHCTPAlMOHHbBIN

—  KOMIUIEKT 300JIOTHYECKUX MOJEIIEH TEMOHCTPALIMOHHBIN

—  KOMIUIEKT MYJISKEH JEMOHCTPAlMOHHBIN

— CKeJeT 4yelloBeKa

— TOpcC YernoBeKa pa30opHBIN

— KOMIUIEKT MOAeel

— KOMIUIEKT CKEJIETOB Pa3JIMYHbIX KJIACCOB JKUBOTHBIX

—  TabuuIBl peabeHbIe

—  JIEMOHCTpAIlMOHHBIE y4eOHO-HATJIsIHbIE TOCOOus

— KOMIUIEKT NMOPTPETOB 1 0popMiIeHHs kKabuHeTa

— nabopaHTcKasl 1151 KaOUHeTa OMOJIOTHH B SKOJIOTHH

— CTOJ C ALMKaMU JJIs XpaHEeHUs/TyMOoi

— Kpeciio oucHoe

— CTOJ JJaOOpaTOpHBIN MOECUHBIN

— CYWIWIbHAs MaHeNb JUIs OCY/ b

— mkad A8 XpaHeHus! y4eOHBIX Tocoouit

— mKad A7 XpaHEeHUs BIKHBIX MpenapaToB, 3aUPAIOIIUNACS Ha KITIOY

— mkad A XpaHeHus 1abopaTOPHOH MOCYIBI/TPUOOPOB

— Ja0OpaHTCKUU CTOJ

—  cTyn 1abopaTopHBIN

— KOMIUIEKT epIIeH I MBIThsI TAOOPATOPHOM TOCYIBI.



3.2 UnpopmanmoHHOe o0ecnevyeHne peaJn3aliu NporpaMmbl
3.2.1 OcHoBHbIC MEYATHDbIC U3TAHUSA

buonorus: y4yeOHuUK qys  oOpa3oBaTeNbHBIX OpTaHU3aALMUN, pealU3yIOIMHNX
oOpa3oBaTelbHBIE MPOrpaMMbl CpeaHero mnpodeccuoHalbHOro obOpa3oBaHus; 1-e
n3znanue AradponoBa W.b., Kamenckmit A.A., CupormazoB B.M. , AxkunumoHepHOE
obmectBO «M3marenbcTBO «IIpocBenienney», 2022

buonorus: mnpakTukyMm: ydeOHoe mocoOue, pa3paboTaHHOE B KOMILIEKTE C
y4eOHUKOM i 00pa30BaTENbHBIX OpTaHU3alUl, peanu3yrlmux o0pa3zoBaTeiabHbIC
nporpamMMsl cpeaHero npodeccuonanpHoro odpaszosanus; 1-e uznanue Aradgonona U.b.,
CusornaszoB B.U. , AkunonepHoe obmectBo «M3narenpctBo «IIpocBemenuney, 2022
3.2.2 DueKTpOHHBIe 00pa3oBaTe/ibHbIE PeCypcChl

Hoctyn K pecypcy 9bC «KoHcynpTanT
crynentayhttps://www.studentlibrary.ru/ http://www.medcollegelib.ru/ Hoctyn
HeoTpaHUYeH (Mocjie aBTOPU3AIUH)

OBbC "HOpait" https://urait.ru/ JJocTyn HeorpaHuyeH (mociie aBTOPHU3AIUH)
OnektponHas 6ubnuorexka Psa3['MVhttps://lib.rzgmu.ru/ doctyn Heorpanuuen (mocie
aBTOPHU3AIHH)

OBbC IPRbooks https:// www.iprbookshop.ru/ Hoctyn HeorpanudeH (mocie

aBTOpHU3AIUH)



4. KoHTpoJIb ¥ OlIeHKA Pe3yJbTATOB 0CBOEHHUsI 00111e00pa30BaTeILHOI U CIUTITTHHBI

KoHTpoJibu oleHKa pe3ylbTaTOB OCBOSHHUS 0O0IMIe00pa30BaTeIbHOM TUCITUTUTHMHEI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIC Pe3yabTaThl, HApaBIeHHbIE Ha (POPMHUPOBAHHUE OOIIUX

KOMHeTeHHI/Iﬁ I10 pasaciiaM U TEMaM COACPKaHHUA yqe6Hor0 Marcpualia.

Oobmasi/mpodeccnoHanbHa
51 KOMIIETEeH UM sl

Pa3zgen/Tema

THI OLEeHOYHBIX MEPONPUATHUS

OK 01. Beibupats crocoOsl
peleHus 3aj1a4
npodeCcCuOHATHLHON
JESITEIIBHOCTH
NPUMEHHUTEITBHO

K pa3JIMYHbIM KOHTEKCTaM

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 5.1-53,
5.41T-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,
10.5IT-o/c, 11.1,
11.211-o0/c, 12.111-0/c,
13.1-13.2I1-0/c

OOcyXeHune 10 BOIpOcaMm JIEKIUH
Pa3pabotka rioccapus

3anoJiHeHHe CPaBHUTEIBHBIX
TabIIuUIL

TectupoBanue

VYerHbli onpoc

Jukrant Ha HCII0JIb30BaHUE
apryMEHTOB, OMOJIOTUYeCKON
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocrosTelbHas paboTa
IIpencraBnenue pe3yabTaToOB

IPAaKTUYECKUX paboT
KoHTponbHbIe paboThI
3amura TBOpUECKUX padoT

3amnmra WHIUBUTYJTBHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTOqHOﬁ aTTeCTalnuun

OK 02. Hcnoms3oBate | Temsr 1.1, 2.1, 3.1 -3.3, | OueHuBaeMas qucCKyccus Mo
COBpPEMEHHbBIE cpeactea | 4.1 - 43, 5.1-5.3, | BompocaM IeKIHH
[IOMCKa, aHaau3a 54T-o/c, 6.1-6.4, 7.1- Pa3paboTka MeHTanbHOM KapThl B
u MHTEPIPETAMA | - 3 g g3 .93 | MAHH Ipymmax
uHpOpMaIuy, ’ ’ " | BeImosHEeHUE U 3amuTa
u MH(pOPMAaIOHHbIE 10.1-10.3, 104II-ofc, 71a00paTOPHBIX paboOT
TEXHOJIOTHH 10.5I1-o/c, 111, [Tpencrasienue pe3yabTaToB
s BeimonmHenus  3amau | 11.2I1-o/c, 12.111-0/¢c, | mpakTHueckux paboT
npodeCCHOHATbHON 13.1-13.211-0/c [IpencraBnenue yCTHBIX
JeSITeIbHOCTH COOOIIEHUH C Mpe3eHTae,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
MUCTOYHHKOB, PEKOMEHIOBaHHBIX
peroJiaBaTeIeM
OK  04. O¢pdextuBno | Temsr 1.1, 2.1, 3.1 -3.3, | O6cyxaeHHE IO BOIPOCaM JIEKLIUU
B3aMMO/IEVCTBOBATh 4.1 - 43, 5.1-5.3, | UanuBunyanbHas
¥ paboTaTh B KOJJIEKTHBE | 5 4[]-o /e, 6.1-6.4, 7.1- | CAMOCTOATENbHAS pabota
Y KOMaH/1e 73, 8$.1.83. 9.1-93, [TpencraBienne pe3yabTaToOB
MPAaKTUYECKUX PaObOT
10.1-10.3, 10.41I-o/c, 3amuTa TBOPYECKHX padoT
10.5II-o0/c, 11.1, 3ammra WH/IUBUYATbHBIX
11.21T-o/c, 12.111-0/c, | mpoekToB

13.1-13.2I1-0/c

OK 07. CogeiicTBOBaThH

Temsr 1.1, 2.1, 3.1 -3.3,

OO6cy>kaeHune o BoIpocam JICKIUH




COXPAHEHHUIO OKpYKarolleu
cpenpl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS

00 HM3MEHEHHHM KJIMMaTa,
OPUHIUIBL  OEpexIIMBOrO
MPOU3BOACTBA, I(HPEKTUBHO
JIeHCTBOBATH

B YUPE3BBIYAIHBIX CUTYAIHIX

41 - 43, 5.1-53,
5.4I1-o/c, 6.1-6.4, 7.1-
7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.511-0/c, 11.1,
11.211-o/c, 12.111-o/c,

13.1-13.211-0/c

Pa3paboTtka rioccapus

3anonHeHue CPaBHUTEIbHBIX
Ta0JIHUIL

TectupoBanue

VYcrHblii onpoc

JuKTaHT Ha HCTIOJIb30BAaHUE
apryMeHTOB, OHOJI0TrHYeCcKOn
TEPMUHOJIOTHH U CHMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3ynbTaToB

NPaKTUYECKUX paboT
KonTponbHbie paboThI

3amuTa TBOPUYECKUX padoT

3amura WHJMBUTyaJIbHBIX
IIPOEKTOB

Brinmonnenue 3aganuit
MIPOMEKYTOYHOM aTTECTALNKU
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