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1. O6masn xapakTepucTuKa padoyeii mporpaMMbl 0011e00pa30BaTEJIbHON THCIUILINHBI

«buoJsiorns»

1.1. MecTto AucuMILVIMHBI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammsel CIIO:

OO6meoOpa3oBaTenbHass AuciuIinHa «buosorus» sBaseTcsa 00s13aTeIbHOU
4acThIO 0011€00pa30BaTEIHLHOTO IUKJIA 00pPa30BaTEIILHONW MPOTPAaMMBbl B COOTBETCTBHU C
®I'OC CIIO no cnenuansaoctu 31.02.02 Axymiepckoe Jeno.

(npogheccuu/cneyuanrvnocmu)

1.2. Ileu ¥ iIaHUpYeMble pe3y/bTaThl 0CBOCHHUS AUCHUILIHHBI:
1.2.1. Heap AuCHUILIHHBI

Copep:xanue mporpaMmbl 00111e00pa3oBaTeIbHON JUCIUILTUHBI «bHOIOTHs» HalIpaBIeHO
Ha JOCTHKEHHE pe3yiIbTaToB ee U3yUeHUS B COOTBETCTBUHU
¢ tpedoBanmsivu PI'OC COO c¢ yuerom npodeccroHansHoi HampasiaenHnoctu ®I'OC CIIO.
Lenbp n3ydeHust qucHUIUIMHBI «buonorus» Ha 6a30BOM ypOBHE — OBIAJ€HHE OOYYarOIIUMUCS
3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHU3allid >KUBBIX CHCTEM pa3HOr0 paHra u
npruoOpeTeHne yMEHUH HCIOJb30BAaTh 3T 3HAHMA IS TPAMOTHBIX JIEHCTBHH B OTHOIICHUH
00BEKTOB )KUBOH MPHUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX TPOOIEeM.
JlocTiokeHune 1enu M3ydeHus AUCUUIUIMHBL «buonorus» Ha 0a30BOM ypoBHE oOecreurBaeTcs
peLIeHUEM CIIEAYIOIINX 3a/1a4:
o OCBOCHHE OOYYAIOUIMMHCS CHUCTEMBl 3HAaHUH O OWOJIOTHYECKUX TEOpHUAX, YUCHUSX,
3aKOHaXx, 3aKOHOMEPHOCTSIX, TUIOTE3aXx, npaBuiax, CITy’KaIIuX OCHOBOH
it (GopMHUpOBaHMS — TIPEACTAaBICHWH O  €CTECTBEHHOHAYYHOW  KapTHHE  MHpa,
0 METOAax Hay4yHOTO IO3HAHWs, CTPOCHWH, MHOTOOOpa3HMH M OCOOCHHOCTSX JXKHBBIX CHUCTEM
pPasHOrO YPOBHS OpPraHM3ALMH, BBIJAIOMIMXCS OTKPBITUSAX M COBPEMEHHBIX HMCCIEIOBAHUAX B
OHOJIOTHH;
o ¢dopmupoBaHue y o0yyJaromuxcs MIO03HABATENbHBIX, UHTEJUIEKTYaIbHbIX
U TBOPYECKHX CIOCOOHOCTEHl B Tmpolecce aHauu3a JaHHBIX O MYTSIX pa3BUTHUSA
B OMOJIOTHH HAayYHBIX B3TIISI0B, UACH M MOJXO0J0B K U3YUSHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aIiy,
. CTaHOBJIEHHE Yy OOydJarommxcs oOueld KyJIbTypbl, (QYHKIMOHAJIbHOH TI'PaMOTHOCTH,
pa3BUTHE YMEHHUU OOBSCHATH M OLCHWBATDH SIBIICHHS OKPYXAIOIIEro MUpPA JKUBOW MPHUPOIBI HA
OCHOBAHMU 3HAHHI U OMBITA, MOJYYCHHBIX IPU U3yYEHUN OUOJIOTUHY;
. dbopMupoBaHKe y OOYYaIOMUXCS YMEHUNM HWIUTIOCTPUPOBATH 3HAYCHUE OWMOJIOTHYECKHX
3HaHUH B TPAKTHUECKOW JEATENBHOCTH YEJOBEKA, Pa3BUTHH COBPEMEHHBIX MEIMLMHCKUX

TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;



o BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH MTO3HAHUS YEJIOBEKOM KUBOU

IPUPOJIbI, HEOOXOTUMOCTH OEpPEKHOTO OTHOIIEHHUS K HEed, COOMIOIEHUS] STUYECKUX HOPM MpHU
POBEICHUH OMOJOTMUYECKUX UCCIIeIOBAHUM;

o OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHUS] YPOBHS 3KOJIOTMYECKOM
KYJIBTYPBI, U1 GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

o NpPUMEHEHHE TMPUOOPETEHHBIX 3HAHMM W yMEHMM B  TOBCEAHEBHOW  JKHU3HU
JUIE OLIEHKM TIOCJICACTBUN CBOEH JEATENBHOCTH 110 OTHOIICHHIO K OKpYKaloUlel cpene,
COOCTBEHHOMY 3/10pOBBIO, 00OCHOBAaHHUE U COOIIOICHHE MEP NPOPHUIAKTUKY 3a00JIeBaHUIA.

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

O6mme xommetreHiuu (naisee — OK) ®I'OC CIIO B coOTHECEHMH C MeETalPEAMETHBIMH U
OpeIMETHBIMUA  pe3ylnbraTamu  oOydeHus  0Oa3oBoro  ypoBHsS  (mamee —  IIPO)

®I'OC COO npencraBieHbl B TaOJIUIIE:



Kox v nanmenoBanue

l'[.nalmpyeMbIe pe3yJbTaThbl OCBOCHUSA NPOrpaMMbI 10 JTUCHUIIJIHHE

(opmupyembIx 1 5

KOMIIeTeHIHii Oo0mmue JucuunianHapHblie
OK 01. Beibupatp MeranpeameTHble pe3yabTaThl JOJKHBL OTPaXKaTh: I1P6 1. ChopMHupOBaHHOCTH 3HAHHI O MECTE U POJIU OMOJIOTHH
CHoco0BbI pelIeHus OBnagenue YHUBEPCAIbHBIMU y4eOHBIMU | B CHCTEME HAay4yHOI'O 3HaHUs; (YHKIMOHAIBHON IPaMOTHOCTH
3a1a4y MIO3HABATEIbHBIMU ACHCTBHUSMHU: YeJI0BeKa ISl PELICHHUs )KU3HEHHBIX MPOOIIEM.
npodeccnoHaIbHON a) 6a30Bble JOIMYECKUE NCHCTBUSA: I1P6 2.ChopMHpOBaHHOCTb YMEHUS paCKpPbIBATh COJIEpKAHUE
JESTEeNbHOCTH - CaMOCTOSITENIbHO dbopmynupoBaTh U | OCHOBOIMOJIATAOIIUX OMOJIOTHYECKIX TEPMUHOB U MMOHITUMN: )KU3Hb,
IPUMEHUTEIBHO aKkTyalu3upoBaTh MNpoOJeMy, paccMaTpuBaTh €€ | KJeTKa, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJISALUS, SKOCHCTEMA,
K Pa3JInYHBIM BCECTOPOHHE; ouorenos, ouochepa; Mmeradoar3M (0OMEH BEIIECTB U
KOHTEKCTaM - yCTaHaBIMBaTb  CYLIECTBEHHBIH  NPU3HAK | MPEBpPALICHUE SHEPTUH), TOMEOCTa3 (CaMOpEryJsLus), ONOCHHTE3

WIA OCHOBAaHUS /IS CPABHEHHUSA, KIACCH(PUKAIIMU
1 0000IIIEeHH;

- OompeAenATh ICIU  JICATEIIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
paccMaTpUBAEMBbIX SBICHHSIX;

- BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTD, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OIICHUBATh PUCKU
MOCJIECTBUN JeITETbHOCTH,

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQJIeTh HABBIKAMH Y4e€OHO-HCCIICI0BATEIbCKON
U MIPOCKTHOMU JICATEIILHOCTH, HABBIKAMHU Pa3peliCHUs
npo0Jem;

- BBIABIATH  NPUYHUHHO-CJICICTBCHHBIC  CBSI3U
U aKTyaJM3UpOBaTh 3a1ady, BBIIBUTATh THIIOTE3Y
€¢  PpCIICHUs,  HAXOAUTh  apryMEHThl  JUIs
J0Ka3aTejIbCTBa CBOMX YTBEP)KIACHHH, 3a/1aBaTh
napamMeTpbl U KPUTEPUH PEIICHUS;

- aHAJIM3MPOBATH IOJYYEHHBIE B XOJE pEHICHUS

3aaaBaTb

Oeska, CTpYKTypHasi OpraHu3alus )KUBbIX CUCTEM, TUCKPETHOCTD,
CaMOPEryJISILINs, CAMOBOCIIPOU3BEICHUE (PEIPOLYKIINS),
HACJIEJICTBEHHOCTh, U3MEHYMBOCTh, IHEPIO3aBUCUMOCTh, POCT

Y pa3BUTHE, YPOBHEBAsI OPraHU3ALIMSL.

I1P6 3.CpopMupoBaHHOCTH YMEHMSI PACKPBIBAThH COJIEPIKaHNE
OCHOBOIIOJIAraIONIMX OMOJIOTMUECKUX TEOPHH U THIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM, SBOJIFOIIMOHHOM,
IIPOUCXOXKICHUS KU3HU YEJIOBEKa.

[1P6 4.CpopmMupoBaHHOCTH YMEHUSI PACKPBIBATH
OCHOBOIIOJIAraroIre OMOJIOrNYeCKre 3aKOHbI M 3aKOHOMEPHOCTH
(I'. Menpnens, T. Moprana, H.W. BaBunosa, O. ['exkens, .
Miomnnepa, K. bapa),rpanuiibl uX IpUMEHUMOCTH K KUBBIM
CHUCTEMaM.

I1P6 5.IIpnoGpeTeHue ornpiTa IPUMEHEHUsI OCHOBHBIX METO/I0B
Hay4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTHU: HAOII0IEHUS

U ONMCAHUs KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHMI; OpraHu3alnuu
Y IpOBEJEHUS OMOJIOTMYECKOTO SKCIIEPUMEHTA, BHIABIKEHUS
TUIIOTE3, BBISIBICHUS 3aBUCUMOCTH MEX]y UCCIENYEMBIMU
BEJTMYMHAMU, OOBSICHEHHSI IOTYYEHHBIX PE3yJIbTaTOB U




3ala4d  pe3yJbTaThl,
JIOCTOBEPHOCTb,  IPOrHO3UPOBATH
HOBBIX YCIIOBHSX;

pa3pabaTbIBaTh IJIaH peIIeHUs MPOOIEMbl C YYeTOM
aHanan3a UMEIOILHXCSA MaTepHaIbHBIX u
HEMaTepHaJIbHBIX PECYPCOB;

-- YMETb IIEPEHOCUTHb 3HAHHUS B II03HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTU KU3HEAESITEIbHOCTH;

KpUTHYCCKH OLCHUBATL HUX
U3MCHCHHUE B

- yYMEThb HMHTEIPUPOBATh 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;
- BBIJIBUTaTh HOBBIE HJIEH, npeiaraTh

OpUTrMHaJIbHBIC TOAXOAbI U PCHICHUS

(hopMyIIMpOBaHUS BHIBOJIOB C UCIIOJIb30BAaHUEM HAYUHBIX IMOHSATHI,
TEOPUI U 3aKOHOB.

[TP6 6.ChpopMUpOBaHHOCTH YMEHHUSI BBIJICIATH CYIIECTBEHHBIC
MIPU3HAKH BUPYCOB, KIETOK MPOKAPUOTH IYKAPHUOT;
OJTHOKJIETOYHBIX

Y MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€0IICHO30B

U DKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB

¥ TIPEBPAIICHHUS YJHEPTUH B KIIETKE, (POTOCHHTE3a, TNIACTHYECKOTO U
JHEPreTHYecKoro oOMeHa, XeMOCHHTEe3a, MUTO03a, MeiH03a,
OIIJIOZIOTBOPEHMS, PA3BUTHUS U PA3MHOKCHHS, HHIUBUIYAITLHOTO
pa3BUTHUS OpraHu3Ma (OHTOreHe3a), 60pbhObI 32 CYLIECTBOBAHUE,
€CTECTBEHHOTO 0TOOpa, BHI000pa30BaHUs, TIPUCTIOCOOICHHOCTH
OpPraHU3MOB K cpefle OOMTaHUs, BIUSHUS KOMIIOHEHTOB 9KOCUCTEM,
AHTPONOT€HHBIX U3MEHEHUI B 3KOCUCTEMAX CBOE MECTHOCTH,
KpYroBOpOTa BEUIECTB U MPEBpPAIlEHUE SHEPTUU B brocdepe.

[1P6 7.CpopMupoBaHHOCTb YMEHUSI IPUMEHSTH ITOTYUECHHbIE
3HaHUSA U1 00BACHEHUS OMOJIOTHYECKHUX MPOLIECCOB U SIBIICHUI,
JUTS TIPUHATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C 1IeJIbI0 0OecriedeHust 0€30MaCHOCTU CBOETO 3/10POBbS U 3/I0POBBS
OKpY’KaIOIIMX JIF0JIeH, COOII0JeHHs 3J0pOBOro 00pa3a >K13HH,
HOPM IpaMOTHOTO MOBEACHUS B OKPYKAOLIEH MPUPOTHON CPENE;
MOHUMaHHE HEOOXOIUMOCTH UCIOIb30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTUU U OMOTEXHOJIOTUH I PalliOHAIbHOIO
MIPUPOJIOTIOIB30BAHHS.

ITP6 8.ChopMUpOBaHHOCTh YMEHHSI pEIIaTh OMOJIOTHICCKIE
3a/1a4¥, COCTABISATh TCHOTUITMYECKHUE CXEMbl CKPEIIUBAHUS JUIS
Pa3HBIX TUTIOB HACIIEAOBAHUS MPU3HAKOB Y OPTaHU3MOB,
COCTaBJISAATh CXEMBI IIEpEeHOCa BELECTB U PHEPTUH B IKOCHCTEMAX
(uenu nmuTaHUs, MUILIEBBIE CETH).

I1P6 9.ChopMHpoBaHHOCTH YMEHUI KPUTHUECKU OLICHUBAThH
nH(pOopMaIHIo OMOIOTUYECKOTO COIEP KAHUSI, BKIIFOUYAIOLIYIO
TICEBJIOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpeCTBa
MaccoBO# nH(OpMaIUU, HAyYHO-TIOMYJISIPHBIC MaTePUAIbI);
WHTEPIPETHUPOBATH ITUYECKHE ACTIEKTHl COBPEMEHHBIX




HACCIEIOBaHUN

B OMOJIOTHH, METUITUHE, OMOTEXHOJIOTUH; PACCMATPHUBATH
rJ100aNbHBIE SKOJIOTHYECKHUE MTPOOIIEMbI COBPEMEHHOCTH,
¢dbopmupoBaTh

10 OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3UIHIO.

ITP6 10. ChopMUpOBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE OMOJIOTUYECKOM
uH(GOPMAIIUU U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO HCITOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 02. Hcnonb3oBaTh
COBPEMEHHBIE
CpEJCTBA MOUCKA,
aHaiM3a

Y MHTEPIIPETAIUH
uHpopmanuu

U MTHPOpPMAIMOHHBIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32144
npodeccnoHaIbHON
JeSITeNIbHOCTH

MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnaneHue YHHUBEpPCaIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU ACHCTBHUSIMH:

B)paboTa ¢ uHpOopMaIUei:

- BIAQACTh HAaBBIKAMH TIOJYYEHHUS HWHGOpMAINH
U3 HUCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITh TIOUCK, aHAJIN3, CHCTEMATH3aIIHI0

U WHTEpIpeTanuio WHGOPMAIUU PA3TUYHBIX BUJOB
1 (GopM IpeJICTaBICHHUS;

- co3JaBaTh TEKCThl B pa3MYHbIX (opmatax c
y4eTOM Ha3HaueHWs WHPOpMAIMKd ¥  IEJIEBOM

ayIUTOpUHU,  BBIOMpas  ONTHMAIbHYIO  (GopMy
MIPEICTABJICHUS
U BU3YyallW3allly;
- OLIGHMBAaTh  JOCTOBEPHOCTh,  JIETUTUMHOCTH

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

- ACTIOJIb30BaTh CpeICTBAa MH(POPMAIIMOHHBIX

n KOMMYHI/IKaHI/IOHHI)IX TeXHOHOFI/Iﬁ B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpTaHU3aIMOHHBIX 3a1a4 c COOJTIOIEHHEM
TpeOOBaHUI JPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI,  PeCcypcocOepeKeHHs, TPABOBBIX U
TUYECKHUX HODPM, HOpM MHPOPMALIMOHHOMN
0€e30IacHOCTH

MMpaBOBbIM U

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH

B CHCTEME HAayYyHOI0 3HaHUs; (YHKIMOHAIBHON PaMOTHOCTH
YyeJloBeKa JJIs PEeLeHUs KU3HEHHBIX Po0IeM.

I1P6 7.ChopMHpOBaHHOCTb YMEHHSI IPUMEHSATH I10JIy4YEHHbIE
3HAHUS TSI 00BSCHEHUST OMOJIOTUYECKHUX TPOLIECCOB U SIBIICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEIICHUH B TOBCETHEBHOM JKU3HU

C 1IeIbI0 0OecrieyeH s 0€30MaCHOCTU CBOETO 3/10POBbS U 3/I0POBBS
OKpY’KaIOIIMX JIF0JIeH, COOII0JeHHs 3J0pOBOro 00pa3a >K13HH,
HOPM IpaMOTHOTO MOBEJACHUS B OKPYKAKOUIEH MPUPOIHOMN CPEAE;
MNOHUMaHHE HEOOXOIMMOCTH UCIOIb30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTUU U OMOTEXHOJIOTUH I PalliOHAIbHOIO
IPUPOIONOIB30BAHUS.

ITP6 10. ChopmMupoBaHHOCTH YMEHHUH CO37aBaTh COOCTBEHHBIE
NUCbMEHHBIE M YCTHBIE COOOIIEHNs] HA OCHOBE OMOJIOTHYECKOi
MH(}OPMAaLIUY U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapaTt OMOJIOTHH




OK 04. 3ddextuBHO
B3aMMO/ICVICTBOBATh

1 paboTaTh B
KOJUICKTUBE U KOMaHJIe

MeranpeameTHbIe PE3ynbTaThl JOJKHBI OTPaXaTh:
OBnaneHne yHMBEpPCaIbHBIMU KOMMYHUKAaTUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- TIOHMMaTh M MCHOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- TOpPUHUMATh LEJIW COBMECTHOW JIESTENIbHOCTH,
OpraHM30BBIBATH U  KOOPJAWHUPOBATH JEHCTBUS
0 €€ JOCTHKEHUIO: COCTaBJATh IUJIaH JEHCTBUU,
pacopenenaTb pojid ¢ y4eTOM MHEHUH y4aCTHUKOB
00CyXJaTh pe3ybTaThl COBMECTHON PabOTHI.
OBnaneHrne  yHHUBEpPCAIbHBIMU  PETYISATUBHBIMU
NENCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI M APIYMEHTHI APYTUX JIOACH
IIPU aHAJIM3€E PE3YNbTAaTOB AEATEIbHOCTH;

- IPYU3HABaTh CBOE MPABO U MPABO APYTHUX JOJIEH

Ha OIIMOKMU;

- pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3ULIMH
JPYTOro 4ej0BeKa

[IP6 5.IlpuoGpereHre oOmMbITa TMPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHH: HAOIIOICHUS
U ONHMCAHMS KHUBBIX CHCTEM, MPOLIECCOB U SIBICHUN; OpraHU3aluu

n MPOBCACHUA OHOJIOrUYECKOTO 9KCIICPUMCHTA, BbIABUXKXCHUA
THUIIOTE3, BbISABJICHUA 3aBUCHUMOCTH MCKOY HUCCIENAYEMBIMU
BCJIIMYMHaMU, 00BSICHEHHS MOJIYYCHHBIX PE3YyIbTAaTOB

U (QOpMyJIHUPOBaHMUS BBIBOJIOB C
IOHATUM, TEOPUI U 3aKOHOB

HCIIOJIb30BAHHUEM  HAYYHBIX

OK 07.
CopelicTBOBaTH
COXPaHEHHIO
OKpY>Kalolleu cpebl,
pecypcocOepexeHuto,
MIPUMEHSATH 3HAHUS
00 U3MEeHEeHU!
KJINMATa, TPUHITUTIBI
OepexKIINBOTO
MPOU3BOJICTBA,

3¢ PeKTUBHO
JIEUCTBOBATE

B YPE3BBIYANHBIX
CUTYaIUAX

MeranpeaMeTHbIe PE3ynbTaThl JOJKHBI OTpaXkKaTh:
OBnazieHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU
JEUCTBUSIMH:

0) cCOBMECTHasI IeITEIbHOCTb:

- TIOHMMaTh M MCHOJb30BaTh MPEUMYIECTBA
KOMaHTHOW ¥ MHANBUIYaTbHON PaOOTHI,

- TOpPUHUMATh 1EJIM COBMECTHOW JIESTEIIbHOCTH,
OpTaHU30BBIBATH M KOOPAMHUPOBATH JICHCTBHS

M0 €€ JOCTHM)KCHMIO: COCTaBIISAThH IIAH JICHCTBHIA,
pacrpenensiaTbh pojid C y4eTOM MHEHUH YYaCTHHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI

I1P6 5.IIpnoGpereHue onbITa MPUMEHEHHS] OCHOBHBIX METO/IOB
Hay4YHOT'O IMO3HAHUS, UCTIONB3yEMbIX B OMOJIOTUN: HAOIOICHUS

Y OMMCaHUS KUBBIX CUCTEM, ITPOLIECCOB U SBJICHH; OpraHU3aluu
Y TIPOBEACHUS OMOJIOTUYECKOTO IKCTIEPUMEHTA, BBIIBIKCHUSI
TUIIOTE3, BBISIBIICHUS 3aBUCUMOCTH MEXKIY UCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHUS TIOJIYYCHHBIX PE3YJIbTaTOB

1 (OpMYIIMPOBAHUS BHIBOJIOB C UCTIOJIH30BAHUEM HAYYIHBIX
MIOHSATUN, TEOPUN U 3aKOHOB.

ITP6 6.ChopMupoBaHHOCTH YMEHHUSI BBIACIATH CYIIECTBEHHBIC
MPU3HAKK BUPYCOB, KJIIETOK MPOKAPUOTHI, SYKAPHOT;
OJIHOKJIETOYHBIX

1 MHOTOKJIETOYHBIX OPTraHHU3MOB, BHJI0B, OMOT€0IIEHO30B

U KOCUCTEM; 0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB

Y IPEBpAICHHs] SHEPTUU B KJIeTKe, (POTOCHHTE3a, MIIACTUYECKOTO




Y SHEPreTHYECKOro 0OMEeHa, XeMOCHHTE3a, MUTO3a, Mel03a,
OILTOIOTBOPEHUS, PA3BUTUS U PA3MHOKEHUS, HHIUBUTyaTbHOTO
pa3BUTHS OpraHnu3Ma (OHTOTeHe3a), 00phObI 3a CYIIECTBOBAaHHE,
€CTECTBEHHOT0 0TOOpa, BUI000pa30BaHMsl, MPUCTIOCOOJICHHOCTH
OPraHU3MOB K cpeJie OOMTaHUs, BIUSHISI KOMIIOHEHTOB 3KOCUCTEM,
AHTPONIOTEHHBIX U3MEHEHUI B 3KOCUCTEMAX CBOEN MECTHOCTH,
KpPYroBOpOTa BEIIECTB M MPEBpaIleHUe YHEprun B Ouocdepe.

I1P6 7.ChopMHpOBaHHOCTH YMEHHSI IPUMEHSTH ITOJTy4YECHHBIE
3HAHUS ISl OOBSCHEHUSI OMOJIOTHYECKUX TPOLIECCOB U SIBJIICHUIA,
JUTSL IPUHSATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM JKU3HU

C LIeJIbI0 0OecIieueHus1 0€30IaCHOCTH CBOCTO 370POBBS M 3JI0POBbSI
OKPYKAFOIIHX JIFOJICH, COOJTFOICHUS 3I0POBOTO 00pasa ,KHU3HH,
HOPM IPaMOTHOTO MTOBEJICHHSI B OKPY>KaIOIIeH IPUPOIHOM cpee;
MOHMMAaHNE HEOOXOJMMOCTH UCTIOIB30BAHUS JTOCTHIKCHUN
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTUH [T PAllMOHATIBHOTO
MIPUPOIOTIOIH30BAHUS




2. CTpyKTYypa M cojJiep:KaHue 0011e00pa3oBaTeIbHOI AU CHUILIHHBI

2.1. O0beM JUCHUIIMHBI U BHbI y4e0HOH padoThI

Bua yueOHoii padoThl O0Bem B yacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 144

BT. 4.:

TEOPETHUCCKHUE 3aHATH 58

PAKTUYECKHUE 3aHSITUS 40

1abopaTOpPHBIE 3aHATHS 20

KOHTPOJIbHBIE PabOTHI 6

3
OcHoBHoOE coepxaHue 82
7

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME 42
18

IIpome:xxyTOUHASI ATTECTALUSA >(3k3aMeH)

KoncyabTanus 2




2.2. TeMaTn4yecKMii IJIAH U COJAEPKAHME JUCUMILIUHBI «bHoOrHD)

HaumeHnoBanue Cozepskanue yueGHOro MaTepuana (OCHOBHOE H MPO(eCCHOHATLHO OPHEHTHPOBAHHOE)®, O6bem | Popmupyembie
pa3/iesioB M TeM JabopaTopHble H NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUH) YacoB | KOMIIETEHUHMH
1 2 3 4

OCHOBHOE coJiep:KaHue
Pasjnen 1. buoJsiorus kak Hayka 2
Tema Coneprxkanne yueOHOro Marepuasia 2
1.1.buonorus B | buonorust — Hayka o xuBoi npupoje. CBsi3u OHOIOTHU C OOIIECTBCHHBIMH, TEXHUYCCKUMH U OK-01. OK-02
CUCTEME HAYK JIPYTUMH €CTECTBEHHBIMHU HayKamu, (puiocodueid, penurueii, STHKON, SCTETUKON U mpaBoM. Poib OK-0 4’ OK-07,
Ouosiorud B (OPMHUPOBAHUU COBPEMEHHOH Hay4yHOH KapTuHbl Mupa. CucremMa OMOJIOrMYECKUX ’
HayK.
Metoabl MO3HaHMS KHMBOM MNpUpPOAbl (HAOMIOIEHHE, SKCIEPUMEHT, OIMCAaHUE, W3MEpEeHue,
KJaccu(UKaus, MOICITMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX )
Pa3znen 2. 7)KuBble CHCTEMBbI M HX OPraHU3AUSA 2
Tema 2.1. | Copepxanue yueOHOro MaTepuana 2 OK-01, OK-02,
Oomas XKusele cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouosoruu. OTIHYHe KUBBIX CUCTEM OT OK-04, OK-07
XapaKTepUCTHKA | HeopraHudeckoi mpupobl. CBolicTBa OMOCUCTEM U UX pa3zHooOpasue.
KHU3HU VYpoBHM OpraHuzalMu OMOCHUCTEM: MOJIEKYJISPHO-TEHETUYECKHM, KIETOYHBIM, OpraHM3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIHN (0MOreo1leHOTHYECKHI), OnocepHbIi
Pa3nesn 3 XuMu4ecKnii COCTaB M CTPOCHHE KJICTKH 18
Tema 3.1. Coneprxkanne y4eOHOro MaTepuasia 1
XUMHYECKUI XUMHUYECKUH COCTaB KJIETKH. XMMHUYECKHE 3JIEMEHTBI: MaKpO3JIEMEHThI, MUKpPOdJIeMeHThI. Bona u
COCTaB KIJICTKH. | MUHEpaJbHbIE BemecTBa. MYHKIMM BOJBI M MUHEPAIbHBIX BEIIECTB B KIeTKe. IlommepikaHue OK-01, OK-02,
Bona O0CMOTHYECKOro OanaHca OK-04, OK-07
W MHUHEPAIBHBIC | [[pakTHYECKOE 3amsTHE 1
BCOICCTBA Ne 1 «buonornyeckas poyib MHHEPAJIbHBIX BEIIECTB B OOECIIEYCHUH JKU3HEACATEIHHOCTH
OpPTraHU3MOB, MIPOSBJICHUS AUCOaTaHCa MUHEPATBHBIX 3JIEMEHTOBY
Tema 3.2. Copep:xaHue yueOHOro MaTepuana 4




buonornueckn
BayKHBIE
XAMUYECKHE
COETMHEHHUS

benku. CocraB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEpbI OenikoB. Hesamenumbie u
3aMEHUMbIC AaMUHOKUCIOTH. AMHUHOKHCIIOTHBIN COCTaB. YPOBHH CTPYKTYpPbI OEITKOBON MOJICKYJIBI
(mepBUYHas1, BTOpUYHAS, TPETHUYHAS M YETBEPTUYHAS CTPYKTYypa). XUMHUECKHUE CBOMCTBA OEIIKOB.
Bbuonornveckne pyHKINN OEITKOB.

®depMeHTHI — OHuoornueckue karaauzatopsl. Ctpoenue pepmeHTa: aKTUBHBIN LIEHTP, CyOcTpaTHAs
cneuupuynocts. Kodepmentsl. Buramunbl. Omianuuss (QEepMEHTOB OT HEOPraHMYECKHX
KaTaJau3aTopoB. YTIJIEBOJAbI: MOHOCaxapubl (TJIHOKO03a, pubo3a U J1e30KcHprb03a), JucaxapHbl
(caxapo3a, JjakTOo3a) M ToJUcaxapuabl (Kpaxmaji, TJIUKOreH, Ieioio3a). buomornueckue
¢byHKIUU  yrneBoaoB. Jlumuael: Tpuriaunepuisl, Qochonunuasl, crepouabl. [uapoduibHO-
runpodoOHbIe cBOWCTBa. bruomornveckue ¢yHkuuu mununoB. CpaBHEHHE YTIIEBOJIOB, OCIKOB H
JUNHUI0B KaK HICTOYHUKOB YHEPTHH.

Hykneunosbie kucnorsl: JIHK w PHK. Hykimeotnnbl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Ctpoenue u pynkunu JJHK. Ctpoenue u pynkunu PHK. AT®: crpoenne u dyHkImm

JlaboparopHbIe 3aHATHS

Ne 1 «Onpenenenue ButamuHa C B IPOAYKTaX MUTAHUS.
Ne 2 «'mapodunbHO-THAPOPOOHBIE CBOICTBA JIUITUIOBY

Tema 3.3.
CtpyKTypHO-
(byHKIMOHATBHA
S OpraHu3anus
KJIETOK

Copep:xanne yueOHOTo MaTepuana

[urtonorus — Hayka o kieTke. KineTtouHas Teopus — mpuMep B3aUMOJCUCTBUS ujed u (aKkToB B
HAy4YHOM ITO3HAaHUU. METO/IbI U3y4EHUS KIIETKH.

Knerka kak mnemoctHas »uBas cuctema. OOmMe MNpPU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MemOpaHna, monekynsl JJHK kak renetnueckuii anmnapar, cucTeMa CUHTe3a Oeka.

Tunsl  KJIETOK:  dyKapuoTHueckas U INpokapuoTuueckas. (OCOOEHHOCTHM  CTPOEHHUS
npokapuoTuyeckoi kietku. Kierounas crenka Gakrepuif. CTpoeHHE 3YKapUOTHYECKOH KIIETKH.
OCHOBHbBIE OTJIMYHUS PACTUTEIBHOMN, )KUBOTHOW M TPUOHON KJeTKH. [I0BEpXHOCTHBIE CTPYKTYpHI
KJIETOK— KJIETOUHAs CTeHKA, INIMKOKAIUKC, uX QyHKuuu. [lnazmaTnueckas memOpaHa, ee CBOHCTBa
1 QyHKIUH.

[utorumasma u ee opranousl. OgHomeMOpannble opranouasl kinetku: DIIC, ammapat ['osnbmxy,
nu3ocoMbl. [lonmyaBTOHOMHBIE OpraHOW/BI KIETKW: MUTOXOHJIpHHM, TutacTuibl. Ilpoucxoxnenue
MUTOXOHAPUA M T1utactua. Buasl mmactun. HememOpaHHbIE OpraHOMAbI KJIETKU: PUOOCOMBI,
KJIETOYHBIN LIEHTP, HEHTPUOJIN, PECHUYKH, KTYTUKH. DYHKIIMN OPraHOUIOB KJIeTKH. BriroueHus.
Snpo — perynsaTopHblii HeHTp kieTku. CTpoeHHe szpa: saepHas o000J0YKa, KapHoIUla3Ma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBL. TpaHCIOPT BEIIECTB B KIETKE

JlaGopaTopHbIe 3aHATHUS




No 3 «Ctpoenue KJIETKH (pacTeHHUs, >KMBOTHBIC, TPUOBI) W KIETOYHBIC BKIFOYCHHS (Kpaxmall,
KapOTHHOUIBI, XJIOPOILJIACTHI, XPOMOTLIACTHI)»
No 4«ITpoHuniaeMocTs MeEMOpPaHbI (TITA3MOJIH3, ACTIA3MOJIN3 )

Pazpen 4. JKuzHenesaTeJILHOCTL KJIETKH

10

Tema 4.1.
OOMeH BelecTB
U TIpeBpaIICHHUE
SHEPTHUH

B KIIETKE

Conepkanue y4eOHOro MaTepHuaia

OOMeH BemmecTB, WM MeTa0omu3M. AccUMIIANUS (TUTACTUYECKUI OOMEH) W JIUCCUMUIISIIHS
(oHepreTHyeckwii OOMEH) — JBE CTOPOHBI EAMHOTO Tmporecca MerabonmuzMa. Poib 3akOHOB
COXpaHEHHs BEIIECTBA W HHEPrMM B IOHMMAHWM MeTabonm3ma. Tumbel OOMEHa BEIEeCTB:
aBTOTpOGHBIN U TeTepoTpodHbIi. Posb hepMeHTOB B 0OMEHE BEIIECTB U NMPEBPALICHUN YHEPTHU B
KIIETKE.

®orocunres. CBeToBas U TeMHOBas (a3bl poTocunTesa. Peakiuu dorocunTesa. IPheKTUBHOCTD
dotocunTe3a. 3HaueHue (GOTOCHMHTE3a AN JKU3HU Ha 3emiie. BnusHue ycnoBuil cpensl Ha
($hOTOCHHTE3 U CTIOCOOBI MOBBIIMICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PacTeHUN. XEMOCHHTE3.
XeMocHHTe3UpyoIue OakTepun. 3HaYeHNUE XEMOCHHTE3a VISl )KU3HU Ha 3eMJIe.

OHepreTndyecknii oOMEeH B KieTKe. PacmieruieHne BemecTB, BBIZCNICHHE W aKKyMYyJTHUPOBaHHE
SHEPrUM B KIJETKE. OTalbl »HepreTudyeckoro odbmeHa. I['nmukonu3. bposkeHue u ero BUABL
Kucnoponnoe oxuciaenue, wid KiIeTo4Hoe JabpixaHue. OkuciutenbHoe G(HochopuInpoBaHUe.
D PeKkTUBHOCTH HIHEPTETHUECKOTO OOMEHa

Tema 4.2.
buocuntes
Oenka

Coneprxkanne y4eOHOro Marepuasia

Peakiiun mMaTpuuHoro cunHtesa. I'eHetnueckas uHpopmauus u JIHK. Peanuzanus renernueckoit
nH(popManuu B KJIeTKe. ['eHeTuueckuii Ko 1 ero cporctBa. TpaHCKPUMIMS — MaTPUUHBIN CUHTE3
PHK. Tpancnsuust — 6uocuHTe3 Oenka. Drtambl TpaHcasnuu. KonupoBanue aMHMHOKUCIOT. Porb
pubocom B OuocuHTe3€e Oenka

HpaKTI/I‘-ICCKOC 3aHATUC

Ne 2 «Pemenue 3ala4 Ha ONIPCACIICHUC ITOCIICAOBATCIIbLHOCTU HYKJICOTHUIOB»

Tema 4.3.
Bupycsr

Copep:xanne yueOHOTo MaTepuana

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitus Bupycos (. W. VBanoBckwii).
OcCoOeHHOCTH CTpPOEHHUs] M JKM3HEHHOTro LWKIa BUpycoB. bakrepmodaru. bonesnu pacrenwuii,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBacMble BHUpycaMu. Bupyc mmmyHopeduiura uenoseka (BUY) —
Bo30yautens CIINa. ITpodunakTiuka pacpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHHHA

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

KonTpoabHas padoraNe 1 «MonekyasipHbI ypOBEHb OpraHU3aIUN KUBOTO»

Paznen S. Pa3MHoOKeHMe U HHAUBUAYAJIbHOE PA3BUTHE OPraHM3MOB

12

OK-01, OK-02,




Tema 5.1.
JKn3HeHHbII
UK KJIIETKU

Copep:xanue yueOHOro MaTepuania

KiteTounslii 1K, WK )KU3HEHHBIA UK KiIeTkH. MaTepdasza u mutos. Ilporeccel, mpoTekaromiue
B uHTepdasze. Perumkanuss — peakumss Matpuunoro cuureza JIHK. Ctpoenume xpomocom.
XpOMOCOMHBIN HAa0Op — KapuUOTHUIl. JIMTIJIOWAHBIA M TaIUIOWIHBIA XPOMOCOMHBIE HAaOOPBHI.
Xpomatuasl. Llutosornyeckre OCHOBBI Pa3MHOKEHUSI U UHIUBUAYAIBLHOTO PA3BUTHSI OPTaHU3MOB.
Henenne kierkn — muto3. Craaum muto3a. Ilponeccel, mpoucxoasiuve Ha pasHbIX CTAIUAX
MuTo3a. bronorudeckuii cMpic muTo3a. [Iporpammupyemasi ruOeib KISTKH - alonTo3

Tema 5.2.
®opMmBbI
Pa3MHOXKEHUS
OpraHu3MOB

Copep:xanue yueOHOro MaTepuana

@opMbl pa3MHOXKEHHSI OPTaHU3MOB: O€cIloyioe W MOoJIoBOe. Buibl Gecronoro pa3MHOKEHHS:
JIeieHue HaJBOE€ M TOYKOBAaHHME OJHO W MHOTOKJIETOYHBIX, CIHOPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3MHOXkeHue. MckyccTBeHHOE KIIOHMPOBAHUE OPraHU3MOB, €r0 3HAYCHHE JUIsl CEIEKIUU.
[TonoBoe pasmMHOXKeHHE, ero oriauuus oT Oecmonoro. Meio3. Craaguum wmeiio3a. Ilponeccsl,
npoucxoasume Ha cragusax Menosa. [loBenenne xpomocom B Mmenose. KpoccuHrosep.
buonoruueckuii cMmpici U 3HaueHHe Meno3a. ['ameroreHe3 — mpoiecc 00pa30BaHUS MOJIOBBIX
KJICTOK Y JXKWBOTHBIX. ITomoBBIE Kene3bl: CEMEHHHKH W SHIHHKU. O6paSOBaHI/I€ U Pa3BHUTHUC
TMOJIOBBIX KJIETOK — raMeT (CIepMaTo30U/I, STHIEKIIeTKa) — criepMaroreHes u ooreHe3. OcobeHHOCTH
CTPOEHHMSI SIMIIEKIIETOK U criepmaTo3onioB. Omnonorsopenue. [laprenorenes

Tema 5.3.
NunuBunyansHO
e pa3BUTHE
OpraHu3MOB

Copep:xanne yueOHOTo MaTepuana

WnnuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAJIbHOE pa3BUTHE (3MOpUOTeHe3). Talbl
SMOPHOHAIBHOTO PA3BUTHUS y MO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHME, racTpyJsALus, OpraHOreHes.
[ToctambpuoHanbHOe pa3BuTHE. THUMBI MOCTAIMOPHUOHAIBHOTO pPa3BUTHUSA: MPSAMOE, HE MPSMOE
(mmunHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BpPOXKJIEHHBIE ypoAacTBa. PocT u pazButue pacteHnid. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTaJANU PA3BUTHS

Tema 5.4.
Ocobennoctu
CTPOCHUS

Y pa3BUTUS
n%aKpoopraHmM
a

IIpodeccnoHabHO OPUEHTHPOBAHHOE CoJlepxkaHue (CoAepKaHue NPUKJIATHOTO MOYJIs)

Bapuanr 3. Tkanu denoBeka. CTpOCHHE OPTaHOB M CUCTEM OpPraHOB 4esloBeka DyHKIHOHAIbHAS
CHCTEMa OpraHoB. ['omeocTa3 opraHusma U €ro MOAJEPKaHUE B MPOLECCE KUZHEIEATEIBHOCTH.
3HaueHue MPOsBIEHUS Pa3ApaXUMOCTU U perynsuud. [Iporeccrl Ku3HEIEATEIbHOCTH YeI0BeKa.
[TpuunHbl HapylieHUil pa3BUTHS OpraHu3MoB OpraHbl pPenpoAYKIHH, CTPOCHHE U (YHKIHH.
PenponykTtuBHOe 31m0poBbhe. HacnencTBeHHble 00i€3HM, WX MNPUYMHBI U MPEAYyNpeKIeHHE.
Wudexun, nepeaaronecs NoJ0BbIM MyTEM, UX NPO(UIaKTHKA

OK-04, OK-07




HpaKTI/ILICCKI/Ie 3aHATUA

Ne 3Pa3paboTka MEHTaJIbHOM KapThl TKAHEH, OPTaHOB U CHCTEM OPraHOB MaKpOOPTraHU3MOB
(pacTeHusi, )KUBOTHBIE, UEIOBEK) C KPATKOM XapaKTEPUCTUKON UX (PYHKIIHA.

Ne 4«BupycHble u OakrtepuaigbHble 3a00J€BaHHS MaKPOOPTaHW3MOB (UEJOBEK, >KUBOTHBIE,
pacTeHus). DNUAEMUYECKUNA (AMU300TUYECKHH, dMUUTOTHYCCKUI) mporiecc. OOmue MPUHITUIIBI
WCTIOJIb30BaHUS JIEKAPCTBEHHBIX BeniecTB. OcOOEHHOCTH MPUMEHEHHs] aHTHOMOTHKOBY

Pa3znen 6. HacjiencTBEHHOCTh M M3MEHYMBOCTH OPraHU3MOB

20

Tema 6.1.
3aKOHOMEPHOCT
U HacJel0BaHus

Copep:xanue yueOHOro MaTepuana

[Ipenmer u 3agaun reHeTUKH. Poib uTONOrMN M SMOPHUOJIOTHN B CTAHOBJICHUH TeHETUKHU. Bkitana
poccHICKMX M 3apyOeXHBIX  y4Y€HBIX B  pa3BUTHE TIEHETUKU. MeToabl TI'€HETUKU
(THOpUIOIOTUYECKHH, LIUTOT€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKU ). OcHoBHbIE
TEHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMAaX CKPEILUBAHUM.
3aKOHOMEPHOCTH HAaCJeI0BaHUS IPU3HAKOB, ycTaHoBJIeHHble I'. Mennenem. MoHorubpuaHoe
CKpelIMBaHue. 3aKOH eIMHO00pa3usi ruOpua0B MepBoro mnokosieHus. [IpaBuio AJOMUHMPOBAHUS.
3aKoH paclienaeHus Ipu3HaKoB. ['unoresa unctorsl rameT. IlogHOE 1M HEMOJIHOE TOMUHUPOBAHUE.
JurnOpuiHoe ckpemuBaHie. 3aKOH HE3aBUCHUMOTI'0 Hacjel0BaHUs MpU3HaKoB. LluTorenetnueckue
OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsA. AHaJIM3Upyroliee CckpenmBanue. lcnonb3oBanue
AHAJM3UPYIOIETr0 CKPEIIMBAHUS JJIsl ONpeieNICHHs TeHOTHUIIa 0CO0u.

[IpakTueckue SAHSITHST

Neo 5Pemienue 3amay Ha ompezeieHue BEPOITHOCTH BO3HUKHOBEHUS HACIEICTBEHHBIX MPHU3HAKOB
Mpd  MOHO-, JH-, TOJUTHOPUIIHOM ¥  AHAIU3UPYIOIMIEM CKpPEIIMBAHUH, COCTaBJICHUE
TEHOTUIIMYECKUX CXEM CKPELIUBAHUSA

Tema 6.2.
CuermieHHOE
HacJIeIOBaHHE
MIPU3HAKOB

Coneprxanne yueOHOT0 MaTepuasa

CueruieHHOe HacienoBaHue TNpu3zHakoB. Pabora T. Moprana mo CIETUICHHOMY HacJIeIOBaHUIO
reHoB. Hapyiienue cuemnseHuss reéHoB B pe3yJibTare KPOCCHUHTOBEpa. XPOMOCOMHAs TEOpPHs
HACJIEICTBEHHOCTU. ['eHeTnyeckue KapThl. ['eHeTnka mosna. XpoMOCOMHOE OMpe/esieHre IMoJa.
AyTOoCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M TeTepOraMeTHblE OpPTraHU3MBI.
HacnenoBanme npu3HakoB, CIIEMJIEHHBIX C MOJIOM

HpaKTI/I‘-ICCKI/Ie 3aHATUA

No 6Pemenue 3aa4 Ha OIpCACIICHUC BCPOATHOCTU BO3HUKHOBCHUSA HACICACTBCHHBIX NPHU3HAKOB
IIpH COCTINICHHOM HaCJICAOBAHWH, COCTABJICHUEC I'CHOTHITMYCCKUX CXEM CKPCIIUBAHUA

Tema 6.3.

Copep:xanne yueOHOro MaTepuana

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




3aKOHOMEPHOCT
Y U3MEHYUBOCTH

N3meHunBoCTh. BHIbl M3MEHUMBOCTH: HEHACIICACTBEHHAass M HacieACTBeHHas. Ponb cpenbl B
HEHACJICICTBEHHON W3MEHUMBOCTH. XapaKTEpUCTHKA MOJU(PHKAIMOHHON  HM3MEHYHMBOCTH.
BapuanuonHsbiil psn v BapuanuoHHas kpusas. Hopma peakuuum npusHaka. KonaudecTBeHHBIE U
KayecTBEHHBIC MPH3HAKM W HUX HopMma peakuuu. CBoiicTBa MOAM(PUKAIMOHHON M3MEHYMBOCTH.
HacnencrBenHast, Wi reHOTUNHYecKass U3MeHUNBOCTh. KoMOMHAaTHBHASE M3MEHUUBOCTh. Meiio3 u
II0JIOBOM MpPOLECC — OCHOBAa KOMOWHAaTMBHOM HW3MEHUMBOCTH. MyTallMOHHAs W3MEHYHUBOCTD.
Knaccudukanus Myranuil: reHHble, XpOMOCOMHBIE, T€HOMHbIe. YacToTa M NPUYMHBI MYyTaLUH.
MyrareHHsle (QakTOpbl. 3aKOH TOMOJOTHYECKHX pSJIOB B HACIEJACTBEHHOW HM3MEHUYMBOCTH
H. Y. BaBuiosa

[IpakTyeckue 3aHsATHS 2
No 7Pemienue 3aia4y Ha ompezesieHue BEPOATHOCTH BO3HUKHOBEHUS HACIIEICTBEHHBIX MPHU3HAKOB
TIPU PA3JIMYHBIX TUIIAX B3aUMOJICUCTBUS T€HOB, COCTaBJICHUE TEHOTUITUYECKUX CXEM CKpPEIIMBAHUS
Tema 6.4. Copep:xanue yueOHOro MaTepuana 2
['enetuka I'enetnka demoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbI T'E€HETUKM  YeJIOBEKa:
YeloBeKa TeHEaJOTUYEeCKUil,  ONM3HEIOBbIN, [HUTOTCHETUYECKHH, OHOXUMHUYECKHH,  MOJICKYISIPHO-
reHetnyeckuii. COBpEMEHHOE ONpEeNeNIeHHe TeHOTUIA: IIOJHOI€HOMHOE CEKBEHUpPOBAHUE,
TeHOTUITUpOBaHuEe, B ToM uucie ¢ mnomoimipio [1[[P-ananuza. HacnenctBennble 3a0oneBaHUS
YesloBeKa: reHHble 00JIe3HU, OO0JIE3HU C HACIIEACTBEHHOH MPEIpacioIoKeHHOCThI0, XPOMOCOMHBIE
6one3nu. ComaTudeckre U reHepaTuBHble MyTanud. CTBOJOBBIE KJIETKH. [IpUHIHUIIBI 3I0pPOBOTO
oOpasa >KW3HHW, JMATHOCTHUKH, MPOPUIAKTAKH M JIEYECHUS TEHETHYEeCKUX OosesHeil. Memuko-
T€HETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIUWLUMUHCKOM TE€HETUKH B NPEIOTBpALICHUN
Y JICYCHUH TeHEeTUYECKHNX 3a00JI€BaHNI YeJIOBEKa
[IpakTrueckue 3aHATH 2
No 8«CocraBnienue u aHaIn3 POJOCIOBHBIX YEIIOBEKa»
Kounrpoabnas padoraNe2 «HaciencTBeHHOCTh U U3MEHYMBOCTh OPraHU3MOBY 2
Paszpnen 7. IBosronoHHasi 0MOJIOTHs 8
Tema 7.1. Conepxanue yueOHOro MaTepuasa 2
OBomronuoHHas | [IpeArnocklIki BO3HUKHOBEHHS SBOJIIOIIMOHHOW TEOPHH. DBOIIOIMOHHAS TEOpHsl U €€ MeCTO B
Teopus Ouosioruu. BrusHMEe SBOMIOLMOHHOW TEOPHMM HA pa3BUTHE OWOJIOTUM M JPYTUX HayK. OK-01, OK-02,
U ee mecto B | CBuaerenbcTBa HBOMIONMH. IlaleoHTOJIOTMYUECKHE: TOCIIEIOBATEIIFHOCTh IOSABJIEHUS BHIOB B OK-04, OK-07
Ouosiorun MAJICOHTOJIOTUYECKOM JIETOMUCH, TIepexoHble GopMbl. broreorpaduyeckue: CX0ACTBO U pa3Iuyue

dayH u Gaop MAaTEPUKOB M OCTPOBOB. DMOPHOJOTHYECKHE: CXOJICTBA W Pa3IMuUs IMOPHOHOB
Pa3HbIX BHJOB IMO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘IGCKI/IeZ T'OMOJIOTUYHBIC, aHAJIOIM4YHBbIC,
pYIVMEHTapHBIC OpraHbl, aTaBU3MbL. MOJEKYJSIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHHW3MOB




HACJIE/ICTBEHHOCTH U OCHOBHBIX METaOOJIIMYECKUX IyTed Yy BCEX JKUBBIX OpPraHHU3MOB.
OpomtonmonHas Teopus Y. Jlapsuna. [Ipennoceliky BO3HHMKHOBEHHUs JapBHHH3Ma. JIBMKymiue
CHJIBI 3BOJIIOLIMU BUJIOB 10 JlapBHHY (M30BITOUHOE pa3MHOMXKEHHE IIPU OTPAHUYEHHOCTU PECYPCOB,
HeomnpeaenéHHas N3MEHYHBOCTh, 00ph0a 3a CyIECTBOBAHKE, ECTECTBEHHBIN 0TOOD)

Tema 7.2. Coneprxkanne y4eOHOro MaTepuasia

Mukpossomon | Cunterndeckas Tteopus sBomonmu (CTD) u e€ OCHOBHBIE MOJOXKEHHS. MUKPOIBOIIOIHSL.

o [Tomynsius Kak equHHUIA BUAa W SBOMIONMH. JBrKymue cuibl ((hakTOphI)IBOJIIOLMU BHIOB B
npupoje. MyTallmoHHBINA MPOLECC M KOMOWHATHBHAS M3MEHYHBOCTH. [lONMy/IsIIMOHHBIE BOJIHBI U
npeti renos. M3omnsuus u murpanusi. EctecTBeHHBIN 0TOOP — HANPaBISIOMIMA (PaKTOP IBOJIOLHU.
@opmbl ecrecTBeHHOTO 0TOOpa. IIpHMCrocOONIeHHOCTh OpPraHW3MOB KakK pPe3yJibTaT SBOJIOLUH.
[Ipumepsl mpucnocoOieHuid y oOpraHu3moB. Apomopdo3bl U HAMOANANTAlMH. Bug wu
Bu000pazoBanne. Kpurepum Buma. OcHOBHBIC (OpMBI BHaI000pa3oBaHUS: Treorpaduveckoe,
HKOJIOTHYECKOE

Tema 7.3. Coneprxkanue y4eOHOro Marepuasia

MaxpooBomona | MakpoaBomtonina.  DopMbl  3BONMOLMU:  (QUIIETHYECKas,, JAUBEPreHTHAs, KOHBEPIeHTHas,

s napauienpHas. HeoOpatuMocTh 3BONIOIHN

HpaKTI/I‘leCKOG 3aHATUC

Ne 9«Omnucanue HpI/ICHOC06J'IeHHOCTI/I opraHnu3mMa U €€ OTHOCHUTCIIBHOI'O XapaKTCPpa»

Pa3nes 8. BosHukHoBeHMe 1 pa3BUTHE KU3HHM Ha 3eMiie

Tema 8.1.
3apoxaeHue U
Pa3BUTHC KU3HU

Coneprxkanne y4eOHOro Marepuasia

JloHay4dHBIEe PEACTABIEHUS O 3apPOXKACHNN KU3HU. HaydyHble rUIOTe3bl BOSHUKHOBEHUS KU3HU Ha
3emsie: abuoreHes M maHcrnepMusi. XUMHUYECKas 3BOJIOLMSA. AOMOTeHHBIM CHHTE3 OPraHUYECKUX
BELIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKIACHUE XHUMHUYECKON 3BOJIOLMU.
Hauanpapie ortambr  Owonormueckoir spomtonmu. [ umoreza PHK- wmwmpa. dopmupoBanue
MEeMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX SBOJIOLUS.
dopMHUpPOBaHUE OCHOBHBIX TPYIII )KMBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emie 1o 3pam u nepuojam. Karapxeil. Apxelickas U IpOTEpO30HCKasl IPbI.
[Taneozoiickasg spa u €€ MepUOIbl: KEMOPUNUCKUH, OPJOBUKCKUNA, CUIIYpPUHCKHM, J1€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUN. Me30301CKas dpa U €€ NepUobl: TPUACOBBIN, IOPCKUM, MEIOBOM.
KaiiHo3oiickass 2pa u €€ mnepuoAbl: MAJIEOr€HOBBIA, HEOTE€HOBBIA, aAHTPONOTECHOBBII.
XapakTepHUCTHKa KJIMMaTa ¥ Fe0JOTHYECKUX TPOLECCOB

Tema 8.2.
Cucrema
OpPraHHYECKOTO

Coneprxanue yaeOHOTo MaTeprasa

Cucrema OpraHM4ecKoro Mupa Kak OoTpakeHue 3BOJIIOIUU. OCHOBHBIE CHCTEMAaTHUYECKUE TPYIIIIBI
opranu3mMoB. OCHOBHBIE ATalbl 3BOJIOLNUN PACTUTEIHHOIO M JKUBOTHOrO Mupa. ApoMopdossl y

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




Mupa

paCTeHI/Iﬁ " ) KMBOTHBIX. HOﬂBJ’IeHI/IC, PpacuBET U BBIMUPAHUEC I'PYIIT ) KUBBIX OPIraHU3MOB

Tema 8.3.

Conepkanue y4eOHOro MaTepuaia

[Ipoucxoxaenu
€ 4uYelloBeKa —
AHTPOIIOTCHE3.
OcHoBHBIC
cTaguu
SBOJIIOLIUU
yeJI0BeEKa

OBomronus 4elloBeKa. AHTPOIIOJIOTHs Kak Hayka. Pa3BuTue IpencTaBiIeHHH O NPOHUCXOKICHUH
yenoBeka. MeToabl M3ydeHMsl aHTpororeHe3a. CXoAcTBa M Pa3jiMyusl 4Y€IOBEKa M JKUBOTHBIX.
Cucrtematnueckoe TOJOXKEHUE 4YenoBeka. JIBwxymme cuibl ((akTopsl) aHTPONOIEHE3a.
HacnencTtBeHHass W3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIecTBeHHBIM 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYIUH TpyJa, MBIIUICHHUE, pedb. OCHOBHBIE CTAUHU U BETBU DBOJIIOLIUU YEIOBEKa:
aBCTPAIONNTEKH, YenoBek ymenbld, YenoBek NIpAMOXOAIUM, YenoBeK HeaHIepTAIbCKUM,
YenoBeK pa3yMHBIM  COBPEMEHHOro Tuma. Haxoxku HcKonmaembIX  OCTaHKOB, BpeMs
CYILIECTBOBAaHMS, 00IaCTh PACPOCTPAHEHHUS], 00BEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHUs.
YenoBeueckue pacbl. OcHOBHbIe OoJbIIME pachl: €BponeouaHas (eBpas3uiickas), Herpo-
aBcTpajoujHas  (PKBaTopuaibHasl),  MOHToJIoMAHas  (a3uarcko-amepukaHckas).  YUepTsl
IPUCIIOCOOJIEHHOCTH MPEICTaBUTENeH YeTI0BEYECKHX pac K YCIOBUSAM CYLIECTBOBaHUA. ENUHCTBO
yesoBedeckux pac. Kputuka pacuzma

[IpakTuueckue 3aHATHs (Ha BEIOOp MpernoaaBaTess)

Ne 10«Bpems u myTH paccerneHus 4enoBeKa 1o IIaHeTe»
nn«lIprcrnoco0aeHHOCTh YenoBeKa K pa3HbIM YCIOBHSAM cpelbl. BrusgHue reorpaduueckoit
cpeabl Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO YEJIOBEKa»

Pa3nen 9. Opranm

3MBbI U OKpY:Kaloas cpeia

Tema 9.1.

Coneprxkanne y4eOHOro MaTepuasia

DOKoJorugd  Kak
Hayka. Cpenbl
JKU3HU.

DKoJIOTHsl KaK Hayka. 3aJayd U pa3fenbl 3KOJOrMu. MeToAbl SKOJOTMYECKUX HCCIEAOBAHMI.
DKOJIOTrM4eCKOe MUPOBO33PEHHUE COBPEMEHHOT0 YyenoBeka. Cpebl 00UTaHNs OpraHu3MOB: BOJHAs,
HA3eMHO-BO3/YIIHAsA,  TOYBEHHAs,  BHYTPHOPTaHU3MEHHAs.  ODKOJIOTUYECKHE  (DaKTOpBHI.

Okonornyeckue | Kimaccudukamnusi skojgormdecknx (akTopoB: abMOTHYECKHE, OMOTHYECKHE ¥ aHTPOIOTCHHEIE.
(bakTopsl JlelicTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI
Abunotnyeckue (GakToOpbl: CBET, TeMIleparypa, BiaxHocTh. Doronepuonusm. [Ipucnocodnenus
OpPraHU3MOB K JIeHCTBHIO aOHOTHYECKHX (paKTOPOB. brojgornueckue puTMsl.
buotnueckune ¢daxkTopel. Buasl OmOTHYECKMX B3aMMOJCHCTBUN: KOHKYPEHIIHS, XHUIITHHYECTBO.
[TapazutusM, MyTyanu3M, KOMMEHCAIM3M (KBapTHPAaHCTBO, HaxJIEOHMYECTBO), aMEHCAIM3M,
HeUTpamu3M. 3HaueHHue OWOTHMYECKHX B3aUMOJEHCTBUI MJi CYLIECTBOBAaHUS OpPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX
Tema 9.2. Coneprxanue yueOHOro MaTepuasa
OKOJIOTUYECKHE | DKOJIOTHYSCKUE XAPAKTEPUCTUKH MOy, OCHOBHBIC MOKA3aTENU MOMYJISIUH: YHCICHHOCTD,
XapaKTePUCTHKH | INIOTHOCTh, POKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MATpanus. /lMHaMUKa YUCICHHOCTH MONYJISUU

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




MOMYJISILIUH 1 e€ peryssims
[TpakTuyeckoe 3aHATHE 2
Ne 11«lloacuéT mIOTHOCTH NONYJISUUN pa3HbIX BUIOB PACTEHUI»
Pa3zgea 10. Coo01iecTBa ¥ AKOJIOrH4eCKHe CUCTEMbBI 14
Tema 10.1. Coneprxkanue y4eOHOro MaTepuasia 2
CoobmrecTBa Coo0rmiecTBo opraHu3mMoB — OwuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAas, MPOCTPAHCTBEHHAS,
OpraHU3MOB, Tpoduyeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.
9KOCHCTEMBI Okonorndyeckue cuctembl (dkocuctemsl). Ilomarme 00 »sKkocucremMe U OHOTEOIEHO3E.
OYHKIMOHANBHBIE  KOMIIOHEHTBl ~ DKOCHUCTEMBI:  MPOJYLEHThl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopor BemieCTB W IMOTOK SHEPrUU B 3KOocuUcTeMme. Tpoduyeckue (MUIIEBBIC) YPOBHH
skocucteMsbl. [Iumessie nienu u cetu. OCHOBHBIE MMOKA3aTEIU IKOCUCTEMBI: OroMacca, MPOIyKIHsI.
DKOJIOTUYECKHE THPaMHJBL: TPOIYKIMH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA HKOCHCTEM:
yCTONYMBOCTB, caMoperynsanus, passutue. Cykueccus
[IpakTueckue 3aHsATHUS 2
Ne 12Pemienne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/JaHUH HAa COCTAaBIICHHE TPOYUIECKHUX
1eneu, nupamuJi OMOMacchl ¥ SHEPrUH, NEPEHOCY BENIECTBA M SHEPTHH B SKOCUCTEMAX
Tema 10.2. Coneprxkanne y4eOHOro MaTepuasa OK-01. OK-02
[Tpuponusie [IpuponHble  SKOCHCTEMBI. JKOCHCTEMBl peKk M 03€p. OKocucTeMa XBOWHOTO MM OK-0 4’ OK-07,
HKOCHUCTEMBI [IUPOKOJIMCTBEHHOTO Jieca. AHTPOIIOT€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI. ’
buonoruyeckoe u xo3siicTBEHHOE 3HAUEHHE arpo’KOCUCTEM U ypboskocucTeM. bruopasHooOpasue
Kak (akTop ycToiunBocTH 3kocucTeM. CoxpaHeHHe OMOJIOrMYeCKOro pa3sHooOpasus Ha 3emiie
Tema 10.3. Conepxanue yueOHOro MaTepuasa
buocdepa — VYuenue B. W. Bepnaackoro o Ouochepe. I'panunibl, coctaB u cTpykrypa omochepsr. Kupoe
rino0anbHas BeliecTBO U ero GpyHkuuu. OcobeHHOCTH OHochephl Kak TI00anbHON IKOCUCTEMBI. JIMHaMU4ecKoe
AKOCHCTEMA paBHOBecHe U oOpaTHas cBA3b B Ouocdepe. KpyroBopoTsl BemecTB 1 OMOre0OXUMUYECKUE Kb
3emiu 9JIEMEHTOB (yTiepoja, a30Ta). 30HaIbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIN
[IpakTueckue 3aHsATHS 2
Ne 13Pemenne NpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJad Ha ONpeAeNieHHe IJIOLaIu
HACAKACHUH Il CHIDKEHHS] KOHIIEHTpAIMH YTJICKUCIIOTOo ra3a B aTMoc(epe CBOero pernoHa
POKUBAHUS
Tema 10.4. IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE CO/IePKaHNe (CoiepKaHNe MPHUKJIATHOTO MOAYJIsT)
Brnusaune UYenoseuectBo B Omocdepe 3emiau. AHTPONOTeHHBIE H3MEHeHUss B Oumocdepe. [nmodanpHBIC
AQHTPOIOTEHHBIX | 3Kojoruyeckue mpobieMel. CocyiecTBOBaHHE TNpUpoAbl U yenoBeuecTBa. CoxpaHeHHe
(haxkTopoB Ha | OuopaszHooOpasusi Kak OCHOBa ycToWumBocTH Omocdepsl. OCHOBa panMOHAIBLHOTO YIPaBICHUS




ouochepy

IMIPUPOAHBIMHU PECYPCAMU U UX HCII0JIB30BaHNUC. I[OCTI/I)KCHI/IH OMOJIOTUHU U OXpaHa IIPpUpPOabl

[IpakTHyeckoe 3aHsATHE 2
No 14 «Pemienue mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JlaHUM MO COXPAHEHHUIO MPUPOIHBIX
PECYPCOB CBOETO PErHOHA POKUBAHUS»
Tewma 10.5. IIpodeccrnonaibHO OPpHEHTHPOBAHHOE colep:KaHue (CoepKaHue MPUKJIATHOTO MOYJIs1)
Bnusiaue 3n0poBhe U ero cocrapistomue. DakTopbl, MOJTOKHUTEIBHO M OTPHUIATEIHBHO BIUSIONIME HA
COLIUAJIbHO- opranu3M 4enoBeka. I[IpoOiieMa TEXHOTeHHBIX BO3ACMCTBMI Ha 3J0pPOBbE  UEIOBEKa
JKOJOTUYECKHUX | (JIEKTPOMArHUTHBIE TOJIs,, ObITOBAass XUMMSI, U30BITOUYHBIC IIYMBI, paguanus U T.I.). Ajantamus
bakTopoB opranu3ma 4YeloBeka K ¢akropaM okpyxkatomeil cpenbl. [lpunmunsr  hopmupoBaHHS
Ha 3JI0pOBbE | 310pOBbecOeperatoniero nopeaeHus. Ou3nuecKas akKTUBHOCTH M 3JI0POBBE. [ 'pyNIbI 3710pOBBS.
YeloBeKa OcHoBbl 3akanuBaHus. bruoxumudeckue acrekTsl pauroHanbHoro nutanus. [IpaBuna 6e3omnacHoro
WCTIOJNB30BaHUSI OBITOBBIX MPHOOPOB W TEXHMYECKUX YyCTpoiicTB OBIageHHe METOaaMu
ompejieNieHUus] TOKa3aTeleil yMCTBEHHOHM paboOTOCIOCOOHOCTH, OOBSICHEHHE MOJTYYCHHBIX
pe3yabTaToB U (POPMYJIMPOBAHUE BHIBOAOB (ITMCHMEHHO) C MCIOJIB30BAaHUEM HAYYHBIX MOHSTHH,
TEOpUl U 3aKOHOB
[IpakTHyeckoe 3aHsATHE 2
Ne 15 «IIpodunaxTrka npoheccCHOHANBHBIX 3a00€BaHUI»
JIaGoparopHble 3aHATHS (Ha BEIOOp MpernoaaBaTens) 2
Ne 5 «Bnusane abmoTHueckux (aKTOPOB HA UENOBEKAa (HU3KHE M BBICOKHE TEMIIEPATYpPHI,
YCJIOBHSL OCYIIECTBJIEHUS NPOQPECCHOHATIBHOM MAEATENbHOCTU: WIyM, TeMIepaTypa, (usnueckas
Harpyska u T.J1.)
Koutpoabnas padora Ne 3 «Teopernueckue aclieKThI YKOJIOTHI 2
Paznen 11. Cenekumsi Opranu3mMoB, OCHOBbI OMOTEXHOJIOTHHU 6
Tema 11.1. Conepxanue yueOHOro MaTepuasa 2
Cenexuusa  kak | Cenmeknuss Kak Hayka W TpoIecc. 3apoKICHHE CeNeKIWW W JoMectukanus. Yuenwme H. .
HayKa u | BaBwioBa 0 LeHTpaXx MHOroo0pasus U IPOUCXOKICHUS KYyJIbTYPHBIX pacTeHuil. LleHTps OK-01, OK-02,
Iporiecc MIPOMCXOXKACHUS JOMAIIHUX )KMUBOTHBIX. COpT, MOPOAA, IITAMM. OK-04, OK-07

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCOBBIH M MHIAMBHUYaJIbHBINA OTOOPHI B CEJIEKIIMU PACTCHUN U
KUBOTHBIX. OlleHKa 3KcTephepa. binzkopoacTBeHHOE CKpeluBaHue — MHOpUAUHT. YucTas TUHUS.
CkpemnBanue YuCTHIX JUHUH. ['eTeposuc, nim rubpuanas cuna. HeponcTBeHHOE CKpeluBaHHE —
ayrOopuauHr. OtnanéHHas rubpuamsanus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 M MoJIyuyeHHe




IIOJIHITIIOUIOB. ]_IOCTI/I)KCHI/H{ CCJICKIIMH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB

Tema 11.2. buorexHomorust Kak OTpaciab IPOM3BOJACTBA. ['€HHas UWHXKEHepUs. OTalbl CO3JaHUS

OcHOBBI pekomOunantHo JIHK w TpaHcreHneix opranu3moB. Kiertounas wumxeHepus. Kietounsle

OMOTEXHONIOTHH | KYIbTYpPbl. MHKPOKIOHATLHOE Pa3MHOKEHUE pacTeHwid. KiOHMpOBaHHME BBICOKOIPOYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OJKOJOTMYecKHe M AThueckue mnpobiemsl. ['MO —
TCHETUYECKU MOJIU(DUIIMPOBAHHBIE OPraHU3MbI

Tema 11.3. IIpodeccrnonaibHO OPpHEHTHPOBAHHOE colep:KaHue (CoiepKaHue MPUKJIATHOTO MOYJIs1)

buorexnonornn | OCHOBHBIC HAINPABJICHHUS COBPEMEHHOW OHMOTEXHOJIOTMM B TPO(ECCHOHATBHOW NEATEITHHOCTH

B JKU3HU yenoBeka. Metoapl 6uoTexHonorud. OOBEKTh OMOTEXHOJIOTUU. DTHKA OMOTEXHOJOTHYECKHX WU

u podeccuu

TCHEeTHYECKUX JKCIepuMeHTOB. [IpaBmia moncka u aHaimsa OMOAKOJIOTHUECKOW MH(GOpPMAINU U3
pa3MYHBIX MCTOYHUKOB (HayyHas UM ydeOHO-HaydHas JMTepaTypa, CpeICTBa MacCOBOM
nHbopmanuu, cetb IHTEpHET U qpyrue)

ITpakTHyeckue 3aHATUS 2
Ne 16Keiicel Ha aHanmu3 wHGOpPMAIMKM O HAYYHBIX JOCTI)KEHUSX B OOJIACTH TEHETHYECKHX
TEXHOJIOTUH, KIIETOYHOIN HHKEHEPHUH, MUILEBBIX OMOTEXHOIOTHM.
Ne 173ammra Keiica: TpeNCTaBIEHHE pE3yJIbTATOB  pEIIEHUs KEHCOB  (BBICTYILJIEHUE 2
C Tpe3eHTaIuen)
Pa3en 12. Pemenne KeiicoB B 06,1aCTH GHOTEXHOIOT M 4
Tema 12.1.1. IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE CO/IePKaHNe (Colep:KaHNe MPHUKJIAHOTO MOAYJIsT)
buorexnonorun | Bapuant 1. PazButHe OHMOTEXHOJNIOTHI B 00JIACTH MEAWIMHBI M (apMaluy, U MPUMEHEHUE HX B
B MCIIMIIMHC KU3HH YeJIOBeKa, IIOUCK U aHalIu3 MH(OpMAIMK U3 PAa3TUYHBIX UCTOYHUKOB (Hay4Has M y4eOHO-
u (apmariu Hay4Has JIMTepaTypa, CpeJICTBa MacCOBOM nH(popmanuu, cetb IHTEpHET U qpyrue) OK-01, OK-02,
[IpakTuueckue 3aHATHS OK-04, OK-07
Ne 18Keiicel Ha aHanmu3 MHPOPMALUU O PA3BUTHH OMOTEXHOJOTMH B METUIMHE M (hapMaluu 2
(Mo MUHU-TpyIIIaM)
Ne 19 3ammra Kelica: TPEACTaBICHHE pE3YJIbTAaTOB pEIICHUS KEWCOB (BBICTYIUICHHE 2
C Mpe3eHTanuen)
Pasnen 13. buosnoruveckue uccjienoBanus B npogecCHOHAIBHOM chepe 16 OK-01, OK-02,
Tema 13.1. IIpogeccnoHaTIbHO OPHEHTHPOBAHHOE CO/IePKaHNe (Colep:KaHNe MPHUKJIAHOT0 MOAYJIsT) OK-04, OK-07
OcHOBHBIE Hayunbiii meton. Meroasl OMOIKOJIOTMYECKUX HCCIIEAOBAHMA: TIOJNEBble, JabOpaTOpHEIE,




METO/IbI JKCIIEPUMEHTAIbHbIE. MOHUTOPUHI  OKPYKAIOLIEH  Cpeabl:  JIOKAJIBHBIA, PErMOHAJIbHBIN
OHMORKOJIOTUYEC | U THOOATBbHBIMN.
KuXx Metoapl moucka, aHanu3a U 00paboTKu MH(OPMAIMM O TPOEKTE B PAa3IMYHBIX HCTOYHHKAX.
MCCIIe/I0BaHNH ITocTaHOBKA LiE€IN, 33144, BBIABUKCHHUE TUIIOTE3bI
JIaboparopHble 3aHATHS 2
Ne 6 «lIpoBeneHue »sKcIEpUMEHTAa 110 OIPEAEICHUIO ONTUMAJbHBIX YCIOBUM M poOcCTa
U (U3MOJIOTUYECKOM AaKTMBHOCTH JPOXIKEBBIX KJIETOK. DBbIsiBIeHHE 3aKOHOMEpPHOCTEH,
(hopMyIMpOBaHUE BBIBOIOB U IIPOIHO30B.
PaGoTbl Ha BEIOOD 110 MUHH- TPYIIIIaM:
1. BnusiHue TeMnepaTypbl Ha pOCT U (PU3MOJOTHYECKYIO aKTUBHOCTD JIPOAOKEBBIX KIETOK.
2. BausiHue yriieBoJ10B Ha pOCT U (PU3UOJIOTMUYECKYIO0 aKTUBHOCTh JIPOACKEBBIX KIIETOK.
3. CoueraHHOE BIUSHHE TEMIIEPATyphbl U YIJIEBOJOB HA POCT U (PU3HMOJIOTHUYECKYIO AKTUBHOCTh
JPOXIKEBBIX KIIETOK
Tema 13.2.% IIpodeccnonaibHO OpEHTHPOBAHHOE COJAEPKAHUE (COAepKaHUe TPUKJIATHOTO MOAYJIs)
buoskosnornuec | I[Ipakrtuueckue 3amsatus Ne 20 OG30p TeM ODKCHEPHMEHTANBHBIX y4eOHO-MCCIIEIOBATENHCKUX 2
Kni IIPOEKTOB.
OKCHICPUMCHT BuI60op y4eOHO-MCCIIE0BATENLCKOTO MPOEKTa M3 IIPe/UIOKEHHBIX. DOpMHPOBAHHE KOMAHbI
(mpmep) MPOEKTa. AJITOPUTM BBITIOJIHEHUS TPOEKTA.
[lepBblii 3Tan BBHIMOJIHEHUS NMPOEKTa: 0OOCHOBAHUE aKTyaJbHOCTH BBHIOpAHHOW TeMbl. BulsiBneHue
npo0OsieMbl nccieoBanus, (GopMylIupoBaHue TUNIOTe3bl. BbiOOp MeTon0B uccienoBanus. Beioop
TOYEeK OTOOpa MpoO Ha TeppuTOpuH HccaenoBaHus. [loctaHoBKa 1enel M 3a1ay UCCIIeT0BaHUS.
Onpenenenue (opmbl MpeAcTaBiIeHUs pPe3yabTaToB HccienoBaHus. OnpeneneHne >STanoB
U COCTaBJICHME IIJIaHa UCCIIEI0BAaHUS
JIaGopaTopHbIe 3aHATUS 10

Ne 7BTopoii sTanm BBHIMOJHEHUS MPOEKTA: MOATOTOBKA HEOOXOIUMOW MOCYIbl W MaTepuana s
HKCIEPUMEHTA, MPOBEACHUE SKCIEPUMEHTA, MEepUOANYEecKas MpPOBEpKa TEUEHHUs 3KCIepUMEHTa/
cOop MarepHasa B BHIOpaHHBIX TOUYKax 0TOOpa mpoo.

Tperuii »Tanm BBHINOJHEHHUS MPOEKTAa: IOJyYeHHE MEPBUYHBIX OSKCIEPUMEHTAIbHBIX JAHHBIX,
MPOBE/IEHUE CTATUCTUYECKOH 00pabOTKH MMOJTy4YEeHHBIX JaHHBIX.

YeTBepThlif 3Tam BBIIOJHEHUS MPOEKTA: BBIABICHHWE 3aKOHOMEPHOCTEH, (QopMyIHpoBaHHe

12




BBIBOJOB HW  IMPOrHO30B, OHOCHKA KadYeCTBa HCCICAYCMOI'O 00BbEKTa 10 pe3yibTaTaM
OMOAPKOJOTHYECKOI0 aHAIN3a

IIpakTnueckue 3anstust Ne 21 3anura npoekra. 2
[IpencraBnenue pe3ynbTaTOB BHIMOIHEHUS Y4EOHO-UCCIIEAOBATEIBCKUX MTPOEKTOB (BBICTYILICHUE C
MPE3EHTALNEH )
IpomexxyTounas aTrectamus (3K3aMeH) 18
KoHcyabTanum K 3K3aMeHy 2
Bcero: 144




3. YcJoBus peaju3anuu NporpaMMsl 001eo0pa3oBaTe/bHOM THCHUILTHHBI

3.1. [Ins peaquzanuu NporpaMmbl U CHUIIMHBI 10JIKHBI ObITH MPELyCMOTPEHbI

cIeayrinue CrneuaJabHbIC IIOMCIICHUA

Kabuner «buonorun», ocHaleHHbIH 000pYAOBaHUEM: CTOJ IEMOHCTPAIIMOHHBIN (C
PAaKOBUHOM, MTOJBOJKONM U OTBEJCHUEM BOJIbl, CAHTEXHUKOH, DIIEKTPUUECKUMHU PO3ETKAMH,
aBTOMaTaMH{ aBapUUHOTO OTKJIFOUEHHUS TOKA), 1a00paTOPHBIN OCTPOBHOM CTOJ (IBYXCTOPOHHUH,
C 3aIUTHBIM, XUMOCTOMKUM U TEPMOCTOMKUM MOKPBITUEM, HAJCTOJIHEM, C ITOJACBETKON U
ANEKTPUUYECKUMHU PO3ETKAMHU, MTOABOJIKON 1 OTBEIEHUEM BOJIbI M CAHTEXHUKOM ), CTYJI
1ab0paTOPHBI MOBOPOTHBIN, PETYIUPYEMBIN MO BBICOTE.

[TpumepHBIii TepeueHb AEMOHCTPALMOHHOTO U JIA0OPATOPHOTO 000PYAOBAHHUS.

JleMoHCTpanMoHHOE 000PYAOBaHNE U TIPUOOPHI:

— KOMIUIEKT BJIQXKHBIX IIPENapaToB I€MOHCTPALIMOHHBII

— KOMIUIEKT repOapHeB 110 CUCTEMAaTUKE PACTEHUH C ONPEIEIUTEIbHBIMU KAPTOUKAMU

—  KOMIUIEKT KOJUIEKIIUM IEeMOHCTPAlMOHHBIN

— 1u(poBON MUKPOCKONI OMHOKYJISIPHBIN (C Kamepoil)
JlaGopaTopHo-TexHONIOTHUYECKOE  oOopynoBaHue  (1abopaTopHoe  00OpyAOBaHHE,

puOOpPbI, HAOOPHI JUTSI SKCIIEPUMEHTA, UHCTPYMEHTHI ):

—  MOJIENH, MYJISKH, allllJINKaluu

—  KOMIUIEKT MOJIeNeH-anIuIMKAlUN JEMOHCTPAIMOHHBII

— KOMIUIEKT aHaTOMHYECKUX MOJIeNIel 1IEMOHCTPALMOHHBIN

— Habop MajeoHTONOTUYECKUX MYJIsKEH

— KOMIUIEKT OOTaHUYECKUX MOJIETICH 1IeMOHCTPAIIMOHHBIN

—  KOMIUIEKT 300JI0THUECKUX MOJIeNel 1eMOHCTPALMOHHBIN

—  KOMIUIEKT MYJISDKEH JeMOHCTPAIlMOHHBIN

— CKeJeT 4yelloBeKa

— TOpC uyesoBeKa pa30opHBIi

—  KOMIUIEKT MOJIenei

— KOMIUIEKT CKEJIETOB Pa3IMUYHbIX KJIACCOB KUBOTHBIX

— Tabmuuesl penbedHbIe

— JIEMOHCTpAIMOHHBIC yUeOHO-HATJISTHBIE TTOCOOUS

— KOMIUIEKT MOPTPETOB it 0hopMiIeHUsI KaOrHEeTa

— nmabopaHTCKas AJis1 KaOuHeTa OMOJIOTUU U DKOJIOTUU

—  CTOJI C ALIMKAMHU JUI XpaHEHUs/TyMOOH

— Kpecio opucHoe

—  CTOJI JIAOOPAaTOPHBIA MOEUHBIH

— CyIIWIbHAs NaHeJb JUIs OCY 1B

— mkad A XpaHeHHUs] y4eOHbIX TOCOOUi

— mkad A XpaHEHHS BIaXHBIX MPENapaToB, 3aMUPAIOIINNACS HA KITI0Y

— mKad a1 XpaHeHHs J1abopaTOPHOU MOCYIbI/TIPHOOPOB

— 1a0OpPaHTCKHUM CTOJ

—  cTyJ 1a00paTOPHBIN

— KOMIUICKT epIlel st MBIThS TJA00PAaTOPHON TTOCY/IBI.



3.2 UupopmanmoHHOe o0ecnievyeHne peaJn3aliy NporpaMmbl
3.2.1 OcHoBHBIC IEeYATHHIC U3TAHUA

buonorus: yueOHUK 151 00pa3oBaTeNbHBIX OpraHU3aluil, peaanu3yunx
o0pazoBaTebHBIE IPOTPAMMBI CpeHEro MpodecCuoHaIbLHOTO 00pa3oBanus; 1-e
n3znanue Aradponosa N.b., Kamenckuii A.A., CuBormnazos B.U. , AkniuonepHoe
obmectBOo «M3marenbcTBO «IIpocBenienuey», 2022

buonorus: npaktTukym: yuebHoe mocobue, pa3paboTaHHOE B KOMILIEKTE C
y4eOHUKOM JJ1s1 00pa3oBaTeIbHBIX OpraHu3aluii, pealu3yriux oopa3oBaTeibHbIe
nporpamMMsl cpeaHero npodeccuonanpbHoro odpaszonanus; 1-e uznanue Aradponona 1.b.,
CusornaszoB B.W. , Aknunonepuoe o6mectBo «M3narenbctBo «IIpocBemenuey, 2022
3.2.2 DueKTpOHHBIe 00pa3oBaTe/ibHbIE PeCypchl

Hoctyn k pecypcy ObC «KoHcynbpTaHT
crynentarhttps://www.studentlibrary.ru/ http://www.medcollegelib.ru/ loctyn
HeoTpaHUYeH (Mocae aBTOPU3AIUH)

OBbC "HOpaiit" https://urait.ru/ loctyn HeorpanudeH (mocjiae aBTOPU3AIUH )
OnekTponHas 6ubnuoreka P13’ MVhttps://lib.rzgmu.ru/ Jloctyn HeorpanuyeH (mocie
aBTOPU3AIHH)

OBbC IPRbooks https://www.iprbookshop.ru/ loctyn HeorpanuueH (mocie

aBTOPHU3AIUH)



4. KoHTpPOJIb U OlIeHKA Pe3yJbTATOB OCBOEHHSsI 00111e00pa30BaTeJIbHOI AU CIUTNITTHHBI
KoHTpoJIb H oOlleHKa pe3ylbTaTOB OCBOSHUS O0IIE00pa30BATEIBHON TUCIIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yabTaThl, HApaBIeHHbIE HA (POPMHUPOBAHHUE OOIIMX

KOMHeTeHHI/Iﬁ I10 pasjaciiaM U TEMaM COACPKaHUA yqe6Hor0 Marcpualia.

Ob6masi/mpodeccnoHabHa
s1 KOMIIETeH UM sl

Pa3zgen/Tema

THI OLEeHOYHBIX MEPONPUATHUSH

OK 01. Beibupats criocoObt
pelieHus 3a1aq
npodeCcCuOHATBHON
JESITEIIBHOCTH
NPUMEHHUTEITBHO

K pa3JIMYHBIM KOHTEKCTaM

Temsr 1.1, 2.1, 3.1 -3.3,
4.1-43,5.1-5.3,
5.411-0/c™?, 6.1-6.4,
7.1-7.3,8.1-8.3, 9.1-9.3,
10.1-10.3, 10.4I1-o/c,
10.5IT-o/c, 11.1,
11.211-o0/c, 12.111-0/c,
13.1-13.211-0/c

OO6cyxieHue mo Bonpocam JIeKIUu
Pa3pabotka rioccapus
3anoJIHEHUE CPaBHUTEIIbHBIX
TaOIIuUIL

TectupoBanue

VYerHbll onpoc

JIMKTaHT Ha UCTIOJIB30BAHKE
apryMeHTOB, OMOJIOTUYECKON
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX paboT
KoHnTponbHble paboThl
3amuTa TBOPUYECKHUX padoT
3amuTa UHAUBUIYaTbHBIX
MIPOEKTOB

Brimmonnenue 3aganuii
MIPOMEKYTOUYHON aTTECTallun

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CpPE/ICTBA
MIOWCKa, aHAIH3a

U MHTEpIpeTaluu
uH(popMaluuy,

¥ UTHPOPMAIMOHHBIE
TEXHOJIOTHH

JUTSI BBITIOJTHEHUS 3a7a4
npodeCCHOHATBEHON
JESITEIIbHOCTH

Tewmsr 1.1, 2.1, 3.1 -3.3,
4.1-43,5.1-5.3,
5.4I1-0/c, 6.1-6.4, 7.1-
7.3,8.1-8.3, 9.1-9.3,
10.1-10.3, 10.4IT-o/c,
10.5IT-o/c, 11.1,
11.2IT-o/c, 12.111-0/c,
13.1-13.2I1-0/c

OnenuBaemast TUCKYCCHS TIO
BOIPOCAM JIEKLIUU

Pa3paboTka MeHTanbHOM KapThl B
MUHHM IpyTnax

Beinonsenue u 3amura
71a00paTOpHBIX paboOT
[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX paboT
[IpencraBnenue yCTHBIX
COOOLIEHUH C Mpe3eHTaIe,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
MCTOYHHUKOB, PEKOMEH/JOBAaHHBIX

peroiaBaTeIeM
OK 04. D¢ddexTuBHO Temsr 1.1, 2.1, 3.1 -3.3, OO6cy>kaeHue Mo BoIpocam JIKIUH
B3aMMO/ICCTBOBATH 4.1-4.3,5.1-5.3, NunuBunyanbHas

u pa6OTaTB B KOJIJICKTHUBEC
U KOMaHAC

5.4I1-o0/c, 6.1-6.4, 7.1-
7.3,8.1-8.3, 9.1-9.3,
10.1-10.3, 10.4I1-o/c,
10.5IT-0/c, 11.1,
11.2IT-0/c, 12.111-0/c,
13.1-13.211-0/c

camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT
3ammuTa TBOPYECKUX paboT
3an11/1Ta HWHAWBUIYAJIbHBIX
MIPOEKTOB

OK 07. ConeticTBOBaThH

Temnr 1.1, 2.1, 3.1 -3.3,

OO6cy>kaeHune Mo BoIpocam JICKIUH




COXPAHEHHUIO OKPYKaroIen
cpenpl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS

00 U3MEHEHUH KIIMMara,
IIPUHLIUIIBI OEPEKITUBOTO
MPOMU3BOJCTBA, 2P (HEKTUBHO
JIeCTBOBATH

B UPE3BBIYANHBIX CUTYAIIUSIX

4.1-4.3,5.1-5.3,
5.4I1-0/c, 6.1-6.4, 7.1-
7.3,8.1-8.3,9.1-9.3,
10.1-10.3, 10.4I1-o/c,
10.511-0/c, 11.1,
11.211-o0/c, 12.111-0/c,
13.1-13.2I1-o0/c

Pa3zpaboTtka rioccapus
3anojaHeHue CPaBHUTEIbHBIX
TadJIHUIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha UCIIOJIb30BAHUE
apryMeHTOB, OMOJIOTUYECKOM
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyanbHas
camocTosTeNbHas paboTa
[IpencraBienue pe3yabTaToB
NPaKTUYECKUX paboT
KoHnTponbHbie paboThl
3amuTa TBOPUECKHUX padoT
3amuTa HHIUBUTyaTbHBIX
IIPOEKTOB

Brinmonnenue 3aganuit
IIPOMEKYTOYHOM aTTECTAllUN
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