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PaGouass mporpamMma pa3paboTaHa Ha OCHOBe TIPUMEpPHON paboueli  TPOTrpamMMbl
061eobpa3oBaTe/IbHOM JUCLIMTUIMHBI «Brosorusi» st IpodecCHOHAMbHBIX 00pa30BaTeIbHBIX
opraHu3aivii, 6a3oBbIli ypoBeHb (BapuaHT 1) 72 wyaca, pekoMeH/OBaHHOU: zyisi Bcex YITIC
kpome: 19.00.00,31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 49.00.00, 54.00.00
(54.02.07) (MockBa MPIIO,2025). OcHOBHOe COfiep)kaHHe BK/IHOYAeT CofieprKaTesbHble JTUHUMU
no yuebHomy mipeametry «buosorusi» (6a30Bblli ypoBeHb) PesmepanbHON 00pa3oBaTeTbHON
TporpaMMbl  CpeJJHero o0Iero o0Opa3oBaHUsl, YTBePXKJEHHOW TIpHUKa3oM MUHHUCTepCTBa
nipocBeiienusi Poccuiickont @efepanuu ot 18 mas 2023 r. N 371 (B pegakuum [Ipukasa
MuHripocseneHus Poccuu 0T 9 OKTS0pst 2024 r. N 704).



COJEPXAHUE

1. OOmasi xapakTepucThka paboueil rmporpammbl  001Ie00pa30BaTeIbLHON JUCIUITTMHbI

TCd 537 (011 () % 12 £ J RN
2. CTpyKTypa U cofiep>KaHue 00111e00pa30BaTeTbHON JUCIIUTIITIHDL. .........ecveervereesseesseesessesssesseensesssenns
3. YcnoBus peanu3anyy mporpaMMbl 00111e00pa30BaTeTbHOM JUCLIATIIAHBL. ......veeuverreerserresseensessuesseens

4. KoHTpO/b 1 OLIeHKa pe3yJ/bTaTOB 0CBOeHHUst 00111e00pa30BaTeIbHOM JUCLIATIIAHBL. .......ceveereeeeenness

TTPUTIOZKEHENE........cooiiiiiiiiiiticteteet ettt et nn e e s naeesaes



1. O0miasi xapakTepUCTHKA padoyel MporpaMMbl 001e00pa3oBaTeTbHON AMCHUILIUHBI
«buoJsiorusa»

1.1. MecTo fUCHHMIUIMHBI B CTPYKTYype o0pa3oBaTenbHo# nmporpamMmbl CIIO:

OG6rieobpa3oBaresibHast AUCIUIUIMHA «BUONMOTHs»  SIB/ISIeTCS  00sI3aTe/IbHOM  UaCThIO
06111e00pa30oBaTe/ILHOTO IMK/Ia 00pa3oBaTelbHOM TIporpamMmMbl B cootBeTcTBHM ¢ ®T'OC CIIO
1o 09.02.06 «CeTeBoe 1 cUCTEMHOe aMUHUCTPUPOBaHKE»

1.2. Ilenu ¥ nyIaHUpPYeMbIe pe3y/IbTaThl 0CBOEHUS AUCIUILUINHBI:
1.2.1. Ilenb AUCHUIIAHBI

CojiepkaHue TIporpaMMsl 06111eo6pa3oBaTebHOM JUCLIUTIIMHBI «BHUOoJIOrusi» HarpapieHo
Ha JIOCTWKeHHe pe3y/bTaTOB ee M3yuyeHHs1 B COOTBeTCTBUU € TpeboBanusmu PI'OC COO c
yuetoM mnpodeccroHanbHoM HaripaBaeHHOCTM PI'OC CIIO. Ilenb u3yuyeHUs JUCLUATIIAHBI
«buonorusi» Ha 06a30BOM ypoBHe — OB/afileHHe OOYYaroIUMHUCS 3HAaHUSMU O CTPYKTYPHO-
(byHKLMOHAIBHON OpraHu3al[uM >KMBBIX CHCTeM pa3HOr0 paHra W TpuobpeTeHUe YMeHUM
WCTIO/Tb30BaTh 3TH 3HAHUS /i TPaMOTHBIX JIeMCTBUM B OTHOIIIEHUH 00BbEKTOB >KUBOU MPUPO/IbI U
pellieHysl Pa3/INYHbIX >)KU3HEeHHBIX 1PobJieM.
HocTwkeHune 1jed U3yueHUs AUCLUIUIMHBI «buomnorus» Ha 6a30BOM ypoBHe obecrieunBaeTcst
pellieHreM C/leAyoLUX 3a/1ay:
o OCBOeHHEe OOyYaroIIMMUCS CHUCTeMbl 3HAaHWUM O OHOJOTMUECKUX TEOpHSsiX, YUeHHsX,
3aKOHax, 3aKOHOMEDHOCTSIX, TUIOTe3aX, IMpaBWiax, CAy)KallldX OCHOBOW A/ (OpMHPOBAHUS
rpe/iCTaBIeHUuI 0 eCTeCTBeHHO-HayUYHOU KapTHHe MHpa,
0 MeTo/lax HAy4YHOTO T03HAHUS, CTPOEHWU, MHOT000pasuu U OCOOEHHOCTSIX KUBBIX CHUCTEM
pa3HOr0 ypPOBHSI OpraHW3allid, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX MCC/Ie[OBaHHUSX B
OHOJIOTUH;
o dopmupoBaHre y  0OydYarolUMXcsi  TI03HABaTe/IbHBIX,  HMHTE/JIEKTYaJTbHbIX
M TBOPYECKHMX CIOCOOHOCTeH B TIpoLjecCe aHanM3a JaHHBIX O TMyTAX pa3BUTHSA
B OMOJIOrMY HAayUHBIX B3IVISZIOB, UZeH U MOJX0/0B K U3YUEHHIO >KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aluy;
. CTaHOBJIeHHe Yy oOyuaromuxcs oOrmiel Ky/abTypbl, (DYHKIMOHANIbHOW TPaMOTHOCTH,
pa3BUTHE yMeHUH OOBSICHSATH U OIIeHWBATh SIBJIEHUs OKPY)KAIOIL[Er0 MHpa >XMBOW TPUPOZBI Ha
OCHOBAHWY 3HAHWH U OTbITA, TOJYUeHHbIX TIPY U3yUeHUH OUO0JIOTHHY;
. ¢dopMupoBaHre y 0Oyuaroluxcsi YMeHWH WITIOCTPUPOBATh 3HaueHWe OMOIOTHYecKuX
3HaHWW B TIPAaKTHUYeCKOW [eATebHOCTH Ye0oBeKa, Pa3BUTUU COBPEMEHHBIX MeJUIIUHCKUX
TeXHOJIOTHI U arpoOUOTEXHOIOTHA;
. BOCIUTaHUe YOeXKJEHHOCTU B BO3MOXKHOCTU TMTO3HAHKS Ue/IOBEKOM JKUBOU
TIPUPO/IbI, HEOOXOIUMOCTH OepeXXKHOT0 OTHOLIeHUs K Hel, COOM0/ieHUs] ITUUeCKUX HOPM IIpU
TIpOBe/IeHNH OMOJIOrMUeCcKUX UCC/iel0BaHUM;
o 0CO3HaHUe L[eHHOCTU OMOJIOrMUecKuX 3HAHWU /ISl TIOBBIIIEHUS] YPOBHSI SKOJIOTHUYeCKOMH
KyJbTYDBbI, /17151 (JOPMUPOBaHKUs1 HAYYHOTO MUPOBO33DEHUSI;
o TpUMeHeHHe TIpPUOOpPeTEHHBIX 3HAHWMM W YMEHHWH B TIOBCEAHEBHOW O >KM3HHU
[T OLIeHKW TIOC/Ie[ICTBUM CBOeM [leATe/IbHOCTH TI0 OTHOIIEHUIO K OKpY»Katolllel cpe/e,
coOCTBEHHOMY 3/10POBBIO, 000CHOBaHHe U COO/TI0IeHre Mep MPO(UIaKTUKH 3a00/1eBaHUH.



1.2.2. TIlnaHupyemble pe3y/bTaTbl OCBOEHHS 001[e00pa3oBaTe/IbHON AMCHHUIUIAHBI B
coorBercTBMHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mwme komreteHmu (ganee — OK) u npodeccruoHanbhble KomneteHmu (ganee — [TK) ®I'OC
CIIO B COOTHECEeHUU C JIMYHOCTHBIMU, MeTaripeZMeTHbIMU

W TpeJMeTHbIMM pe3y/JbTaTaMd oOyueHuMss 0a3oBoro ypoBHs (gamee — [IPO)
®I'OC COO mipezcTaBsieHbl B Tabuie:



Koa u

IInaHupyeMble pe3y/ibTaTbl 0CBOEHHS JUCIUTIIUHBI

HavMeHOBaHHUe
¢opmupyembix Oo6mue JuciuniMHapHbIe
KOMIIeTeHI{uM
OK 01. Beibupath | JIMUHOCTHBIE pe3yabTaThl MO/DKHBI OTpakatb B uactu: | [IP6 1. ChopmMHpOBaHHOCTH 3HaHWI O MeCTe U POU OMOJIOTHU
CrocoObl  pellieHus | TPYZIOBOTO BOCITUTAHUSI: B CHCTeMe HayyHOro 3HaHMs; (YHKLUHWOHAIbHON TPaMOTHOCTU
3aza4 - TOTOBHOCTb K TPYZY, OCO3HaHMe L|eHHOCTHM MacCTepCTBa, | uesioBeKa Jijisl pelleHUst )KU3HeHHBIX MpobsieM.
npoeCcCOHANBHOM | TPyZAOJIIO0UE; [TP6 2. ChopMHPOBAHHOCTH YMEHUs PaCKpbIBaThb CO/lepKaHHUe
JlesITe/IbBHOCTH - TOTOBHOCTh K aKTUBHOMW /IeATeIbHOCTA TE€XHOJOTUYECKOW | OCHOBOIIOJIAralOLIMX OWOIOTHYeCKUX TEPMUHOB U TIOHSTHIA:
TIPUMEHUTEe/IbHO u coLranbHOU HarpaB/IeHHOCTH, CMOCOOHOCTh | ’KU3Hb, KJIeTKa, TKaHb, OpraH, OpraHM3M, BHJ, TIOMYJISLUS,
K pa3/IMYHbIM | MHULIMKMPOBATh, TJIAHUPOBATh U CAMOCTOSITE/TbHO BBITIO/IHATE | 9KOCHCTeMa, OuoLieHo3, buocdepa; Metabor3m (0OMeH BelllecTB
KOHTeKCTaM TaKyH JeqaTe/IbHOCTb; W TIpeBpallileHWe SHepruy), romeocras (camoperyJsiLus),

- UWHTepec K pa3/MuHbiM cdepaM npodecCUOHATbLHOM
JesiTe/TbHOCTH.

MertaripejMeTHbIe Pe3y/bTaThl AO/KHBI OTPaXKaTh:
OBnaZieHre YHUBepPCaJTbHBIMUA yueOHBIMY TT03HABaTe/TbHBIMU
JeUCTBUSIMU:

a) 6a30BbIe JIOTHYECKHe JeHCTBUS:

- CaMOCTOsSITeSTbHO (hOpPMY/TUPOBaTh M aKTyalW3UPOBaTh
nipobJieMy, pacCMaTpUBaTh ee BCECTOPOHHE;

- yCTaHaB/IMBaTh CYI[€CTBEHHBIA TPU3HAK WIA OCHOBaHUS
JUTsI CpaBHEHUs, Kiaccudukaiuu u 060011eHus;

- OTIpe/IeNISITh 1[eJU /IeATeIbHOCTH, 3a/]aBaTh MapaMeTPhbI

Y KDUTEPUU UX IOCTKEHUST;

- BBISIBJISITh 3aKOHOMEPHOCTH ¥ MIPOTUBOPEUHs

B PaCCMaTpPUBAEMBbIX SIBJIEHUSX;

- BHOCUTb KOPDEKTUBbI B [IeATeIbHOCTb, OL|€HUBAaTh
COOTBETCTBUE pe3y/bTaTOB OlLIeHMBaThb PHUCKHU
TOC/IeZICTBUM JIesiTeIbHOCTH;

1[eJIsIM,

OvocuHTe3 GEJ'IKa, CTPYKTYPHad OpraHu3alivsd >XUBBIX CHCTEM,
CdMOBOCITIpOH3BeJeHEe
HN3MEeHUMBOCTD,

JWICKPETHOCTB,
(penpoaykuusi),
9HEpro3aBUCUMOCTb, POCT U pa3BUTHe, YPOBHEBasi OpraHu3aLiysl.

[TP6 3. CdopMHPOBaHHOCTh YMeHHUsI pacKpbIBaTh COJep)KaHHe

CamMOperyIsLys,
Hac/e/JCTBEHHOCTb,

OCHOBOTIOJIAraloUX  OHWO/JIOTUUECKUX TEOpUM U THIIOTe3:
K/IETOUHOM, ~XPOMOCOMHOM, MYTal[MOHHOM, SBOJIFOL[MOHHOM,
TIPOMCXOXKJEHUsI )KU3HU U UejioBeKa.

I1P6 4. CcdopMupoBaHHOCTH YMeHHUs packpbIBaTh

OCHOBOIIO/IATaloIe OMOIOTHYeCKe 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Mengens, T. Moprana, H.M. BaBunoBa, 3. I'ekkes,
®. Mrosnepa, K. bapa), rpaHulpl UX NPUMEHMMOCTU K >KUBBIM
cuCTeMaM.

ITP6 5. TlpuobpeTeHue OMbITa NPUMEHEHHUS] OCHOBHBIX METO/IOB
HAy4YHOT0 TI03HaHWSI, UCTIOb3yeMbIX B OMO/IOruH: HabOmoje s

Y OTMCAHMS )KUBBIX CUCTEM, MPOLIeCCOB U SIBJIEHUH; OpraHu3aLin
Y TIpOBeieHHsl OMOJIOTHUECKOrO JKCTIePUMEHTa, BbIIBMKEHHs
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0) 6a30BbBIE HCC/IEIOBATETLCKUE TeHCTBUS:

- B/IaJieTh HaBbIKaMH yueOHO-HCC/Ie[0BaTe/TbCKOM

W TIPOEKTHOH [eSTe/IbHOCTH, HaBbIKAMHM  pa3peleHust
npobJiem;

- BBISIB/ISITH TIPUUNHHO-C/I€ZICTBEHHBIE CBSI3U

Y aKTya/IM3UpOBaTh 3ajiauy, BbIABUraTh TUIIOTE3Y

ee peIlleHHs, HaXOJUTb AapryMeHThl [Jisi [0Ka3aTe/lbCTBa
CBOMX YTBEp)XK[EHWH, 3a[aBaTh IapaMeTpbl W KPUTEPUH
perleHus;

- aHa/JM3UpPOBATh IIOJIyUeHHbIE B XO[€ PpeIlIeHHs 3a/aud
pe3y/bTaThl, KPUTHUECKH OL[€HMBAaTh HX [JOCTOBEPHOCTb,
TIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBHUSX;
pa3pabaTbIBaTh IJIaH pelleHus pob/IeMbl C yUETOM aHa/Iru3a
MMEHOIIHXCS MaTepUaIbHBIX Y HEMaTepHalbHbIX PeCYPCOB,;
-- YMeTh [MePEHOCUTD 3HAHMS B TT03HABATE/IbHYHO

Y MIPAaKTUUECKY0 00/1aCTH XKU3HEeesITeTIbHOCTH;

- YMeTb WMHTErpUpOBAaTh 3HAHUS W3 PA3HbIX MPEAMETHbIX
obsacTel;

- BBIJBUTAaTh HOBBIE WJEH, IIpejjaraTb OPHIHHAIbHBIE
TIO/IXO/Ibl U PEIIeHUSI

TUNOTe3, BBbISBJIEHUS 3aBUCUMOCTA MeXAY UCC/IeyeMbIMU
BelMYMHAM{,  OOBSICHEHUWsI  TIOJlyUeHHBIX  Pe3yJ/IbTaToB
¥ (QOpMy/JMpOBaHUS BBIBOJOB C MCIO/b30BaHUEM Hay4HbIX
TIOHSTUM, TEOPUM U 3aKOHOB.

[TP6 6. CchopMHUPOBAaHHOCTb YMEHHSI BBIAE/ATH CYIIeCTBEHHbIE
TpU3HAaKA  BHUPYCOB, KJIETOK TNPOKApUOT U
OJJHOK/JIETOYHBIX W  MHOTOK/IETOYHBIX

3YKapuoT;
OpraHu3MOB, BW/IOB,
OMOreorleHO30B U 3KOCHUCTEM; OCOOEHHOCTH TpOIecCOB OOMeHa
BeIl[eCTB U TIpeBpallleHUs] SHeprud B KieTKe, (OTOCHHTe3a,
TUIAaCTUUECKOTO0 U JHepreTMueckoro oOMeHa, XeMOCHHTe3a,
MHUTO3a, Meli03a, OIUIOAOTBOPEHHs, Pa3BUTUS W Pa3MHOXKEHHUS,
WH/IMBU/yaJIbHOTO Pa3BUTHsI opraHu3Ma (oHToreHe3a), 60pbObI 3a
CyllleCTBOBaHMe, eCTeCTBeHHOro 0T0Oopa, BHU000pa30BaHusl,
TIPUCTIOCOO/IEHHOCTH OPTaHMW3MOB K Cpefie OOMTaHUS, BIMSHUS
KOMIIOHEHTOB ~ 5KOCHCTEM,  aHTPOIOTreHHBIX

B 9KOCHCTeMaxX CBOei MeCTHOCTH,

U3MeHeHul

KpPYrOBOPOTa BeIlleCTB U MpeBpallieHre SHeprun B buocdepe.

[TP6 7. CdopMUpPOBaHHOCTb YMEHHsSI TMPUMEHSTh TOy4YeHHbIe
3HaHWS 711 00bsICHeHUs1 OMO/IOTUUeCKUX TIPOLIECCOB U sIBJIEHUH,
JU1ST TIPUHSITHSI TIPAKTUYECKUX PeIleHHH B MOBCeJHEBHOM >KU3HU

¢ mnenpto obecrieueHWst 6e€30MaCHOCTH CBOETO 3[0POBbs U
3/10POBbsI OKDY’KalOIUX JIFofield, cobro/ieHust 3/10poBoro obpasa
JKU3HHU, HOPM TPaMOTHOT'O TIOBe/IeHHsI B OKPY KaroIlel TpUPOAHOM
cpefie; TIOHUMaHHe HeOOXOAMMOCTU UCTIONb30BaHUS IOCTKeHUN
COBpEMEHHOUW OHOJIOTUM M OUOTEXHOOTUM [jisi parjiOHa/LHOTO
MIPHPO/IOTIO/TE30BAHMUS.

ITP6 8. CdhopMHUPOBAHHOCTb YMEHHS pellaTh OWOJIOTHYeCKHe
3a/lauu, COCTaBJIATh TeHOTUITUECKHe CXeMbl CKPel[MBaHUsI

[JI1 pasHbIX THUIIOB HAC/Te[OBaHUs TIPU3HAKOB y OPraHU3MOB,
COCTaB/ISITh CXEMbI MePeHOCa BeIIeCTB U JHEPIMU B IKOCHCTEMax
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(Lernu MUTaHUs, MUIEBbIe CETH).

ITP6 9. CdhopMUPOBaHHOCTb YMEHUN KDUTHUECKH OI|eHUBATh
vHpopMaruio  OMOIOTUYEeCKOT0  COZIeP)KaHUs, BK/IIOUYAIOLIYIO
TCeB/JOHayYHble 3HAHUS W3 pa3/MUHbIX MCTOYHUKOB (CpeZiCcTBa
MaccoBod  uHGOpMaIUH, Marepuarbl);
HWHTEePIPeTUPOBAaTh TUUeCKHe COBpPEMEeHHBIX
WCC/IeZIoOBaHUM B OWOJIOTHHM, MeAWI[UHe, OWOTEeXHOJIOTUY;
paccmatpuBaTh  T/I00asbHBIE  JKOJIOTMUYECKWe  MPOOeMbl
¢bopMupoBaTh [0  OTHOIIEHHIO K
COOCTBEHHYO MO3ULHIO.

ITP6 10. CchopmMHpOBaHHOCTbL YMEHM CO3/jaBaTh COOCTBEHHBIE
MMCbMEHHbIe U YCTHbIe COOOILeHUs] Ha OCHOBe OHOIOrruuyeckoi
vHboOpMalMi M3  HECKOJbKMX  MCTOYHUKOB,  T'DPaMOTHO
WCTI0/Tb30BaTh TIOHATHUMHBIN arirapat 01uoIoruu

HayUHO-TIOITy/IApHbIE
dCITeKThI

COBPEMEHHOCTH, HUM

OK 02.
Ncnosib3oBath
COBpEMeHHbIe
CpeicTBa  TIOMCKA,
aHanm3sa

U UWHTeprpeTaluu
MH(popMaLu

¥ nH(MOpPMaI[MOHHbBIE
TEXHOJIOTHUH JUTST
BBITTOJIHEHUST  3a71a4
ripoceccrHoHaTLHOM
JeTeIbHOCTU

JINUHOCTHBIE pe3y/bTaThl [O/KHBI
L|eHHOCTH Hay4YHOT' O IMO3HAHMUS:
-C(hopMHPOBaHHOCTb MMPOBO33pEHMS], COOTBETCTBYHOILIEIO
COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HayKH U OOIIeCTBeHHOMN
TIPaKTHKHY, OCHOBAaHHOTO  Ha  JAuajore  KyJbTyp,
CITOCOOCTBYIOIIETO  OCO3HAHUIO CBOEr0  MecTa

B TIOJIMKY/IbTYPHOM MHUDE.

MertaripejMeTHbIe pe3y/bTaThl JO/KHBI OTPaXKaTh:
Os/najieHVe YHUBePCAIbHBIMU yUeOHBIMH MO3HaBaTeTbHBIMU
JIeCTBUSIMU:

B) pabora c uHpopmarei:

OTPpaXXaTb B UYaCTH:

- BJ/1aJ€Th HaBBbIKdAMHA Mos1iyueHua I/IHd)OpMaL[I/II/I
nus3 HCTOYHHMKOB Pa3HBIX THIIOB, CaAMOCTOATE/IbHO
OCyLIeCTBJ/IATb ITOMCK, dHaJ/In3, CUCTeMaTHU3adlI1IO

Y VMHTepIIpeTalyio MHQOpMalui pa3/InyHbIX BUJOB U (OPM
TIpe/iCTaB/IeHHUS];

ITP6 1. ChopmMupoBaHHOCTH 3HAHUM O MeCTe U pOJIi OUOJIOTUN

B CHCTeMe Hay4yHOro 3HaHWs; (YHKLMOHA/TBHOM TPaMOTHOCTU
yesIoBeKa J|Isl PelleHHs )KU3HEeHHBIX MTPo0JIeM.

[TP6 7. CdopMHUPOBAHHOCTH yMEHHs TPUMEHSThH II0/TyYeHHbIe
3HaHUS [ 00BsICHeHHsT OHMOJIOrMYeCKHX TPOLIECCOB U SIBIEHUH,
7151 TIPUHSTHS TIPAKTHUECKUX pellieHrH B TTOBCeIHEBHOM JKU3HU

c uenbto obecrieueHHss 0e30MacCHOCTH CBOEro 370pPOBbSI U
3[I0POBBsSI OKPYJKAIOLIMX JIHO/Iel, cobMoeH st 3/10pOBOro0 oOpasa
JKW3HU, HOPM TPAMOTHOT'O TIOBEZIEHUSI B OKPY>KaroIL[eil PUPOAHOM
cpefie; TIOHMMaHWe HeoOXOAMMOCTU UCIIO/Ib30BAHUS JOCTYKEHUH
COBpPEeMEeHHOUW OHOMOTMM ¥ OMOTEXHOJIOTHM [i/Isi palMOHALHOTO
MIPHUPO/IOTI0/Tb30BAHMUS.

ITP6 10. CchopMHPOBaHHOCTL YMEHUH CO37iaBaTh COOCTBEHHbIE
MMCbMEHHBbIE U YCTHBbIE COOOIIEHUS] Ha OCHOBE OMOJIOrHUeCcKOi
uHpOpMaMd U3 HECKOJIbKUX IPaMOTHO
MCI10/Ib30BaTh MMOHATUHMHBIN anmnapaT 61o/10ruu

HNCTOYHHUKOB,




- OLIeHMBATb JIOCTOBEPHOCTh, JETUTUMHOCTb WUH(OpMAaLUH,
ee COOTBeTCTBHe NIPaBOBbIM U MOPa/IbHO-3TUYEeCKUM HOPMaM

OK 04. 3¢ dexTriBHO

JIMUHOCTHBIE pe3y/bTaThl AOJ/DKHBI OTPAXKATb B UYdCTH:

ITP6 5. IlpuobpeTeHKe OMbITa NMPUMEHEHHS] OCHOBHBIX METO/IOB

B3aMMO/IeHICTBOBaTh | LIEHHOCTM HAY4YHOTO T[I03HaHWS: OCO3HaHWe 1[eHHOCTU | HayYHOTO MO3HaHMsl, UCI0JIb3yeMbIX B OMOJIOTHU: HaboeHus 1
v paboTatb HayuyHOU  [leATeNIbHOCTH, TOTOBHOCTb  OCYILECTBJISITh | OMHCAHUS JKMBBIX CUCTEM, MPOLIECCOB U SIBJIEHUM; OpPraHu3aLu 1
B KOJI/IEKTHBE MIPOEKTHYO " VICC/Ie[J0BATE/IbCKYIO JiesiTeNIbHOCTD | TIPOBeZIeHUs]  OMOIOTMYeckoro  SKCIepUMeHTa,  BbIJIBHIKEHUs
Y KOMaHjie VH/WBU/1yalbHO U B TPYIIIIE. TUNOTE3, BBISIBJEHHS 3aBUCUMOCTHM MEXJy HCC/IeAyeMbIMU

MeTanpemeTHble pe3y/bTaThl JO/KHbBI OTPaXkaTh: Be/TMYMHaMU, 00bsICHEHHsI TIOJTYYeHHBIX pe3y/IbTaToB

OBnazeHue yHUBepCaabHbIMU KOMMYHUKaTUBHbIMU | U (OPMYJ/IMPOBAHUS BBLIBOJIOB C HCII0/Ib30BAHWEM Hay4YHbIX

J1eliCTBUSIMHU: TIOHSITHM, TeOpU 1 3aKOHOB

0) coBMeCTHasi eATeIbHOCTb:

- IOHUMaThb U UCI0JIb30BaTh NMPerMYylllecTBa KOMaH/IHOM

Y UHUBU/Iya/TbHOW pabOoTHI;

-  TpUHUMATh  LleJIi  COBMECTHOM  [lesTe/lbHOCTH,

OpraHMU30BbIBAaTh U KOOPAWHHUPOBATH JeNCTBUS

Mo ee [OCTWXXEHUIO: COCTaB/IATh IIaH  [J|eHCTBUM,

pacripefiesiitTb pPOAM C Y4yeTOM MHEHUW YyuaCTHUKOB

00Cy>KIaTh pe3y/IbTaTbl COBMECTHOU PabOThI
OK 07. | JInuHOCTHBIE pe3yJ/bTaThl [JO/DKHBI OTpakaThb B yactu: | [IP6 5. IIprobpeTeHue ombITa TIPUMEHEHUsT OCHOBHBIX METOZOB
CopelicTBOBaTh JKOJIOTUYECKOT0  BOCIUTAHWS: -  C(HOPMHUPOBAHHOCTb | HAYUHOTO IMO3HAHUS, UCIIO/Ib3yEeMBIX B OMOJIOTUH: HAOJTIOAEeHUSI
COXPaHEeHUI0 9KOJIOTUUECKOM KYJIbTYPbl, IOHMMaHue BAUSHUS COLIManbHO- | M OMMCAHUS XKUBBIX CHUCTEM, TIPOLIECCOB U SIBJIEHUM; OpraHu3alyu
OKpYy>Karolen 9KOHOMHYECKHX TPOLIeCCOB Ha COCTOSIHHE TIPUPOJHOU W TIpoBefieHHs1 OHOJIOTMUeCKOro 3KCTiepUMeHTa, BbIIBHKEeHUsI
cpejpl, Y COLMaNbHOM Cpejibl, OCO3HaHWe I100a7bHOTO XapaKkTepa | TUIOTe3, BBISBAEHUs 3aBUCUMOCTH MeXIy HCC/IeyeMbIMU
pecypcocbepexkeHd | 9KOJOTMUYeCKUX Mpobiem; BeJIMYMHaMU, 00BsICHEHHsI TIOJTYYeHHBIX pe3y/IbTaToB
10, MPUMEHSTh | - [JIAaHUPOBaHWE W OCYILIeCTBAeHWe JeUCTBUM B | U (POPMYJMPOBaHHSI BBIBOJOB C MCIO/Ib30BaHUEM HayYHBIX
3HaHUS OKpY’Karollleid cpeJie Ha OCHOBe 3HaHUs Liejield YCTOMUMBOTO | TIOHSITUH, TeOPUI U 3aKOHOB.
00 V3MeHeHUH | pa3BUTHSI UellOBeUueCTBa; [TP6 6. CdhopMHPOBAHHOCTb yMeHHSI BBIJIENIATh CYIeCTBeHHbIe
K/IMMaTa, TIPUHLIMIIBI | - aKTUBHOE HeMNpusiTue [eWlCTBUM, TMPUHOCALIMX Bpe[ | MPU3HAaKW  BHUPYCOB, KJIETOK TMPOKAapUOT W  3YKapHoT;
Oepe>xMBOTO OKpY>Katolllel cpefie; OJIHOK/JIETOYHbIX W MHOTOK/JIETOUHBbIX OpPraHW3MOB, BHU/IOB,
TIPOM3BO/ICTBA, - yMeHHe TTPOrHO3UPOBATh HeOJ1aronpusaTHbIe | OMOTeoI[eHO30B 1 3KOCHCTeM; 0COOEeHHOCTH TIPOIjeccoB oOMeHa
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3¢ deKTUBHO
JleiCTBOBATh

B ype3BblYalHbIX
CUTYyaLUsX

5KO0JIOTUYeCKHe MOC/Ie/ICTBUS NpelpUHUMaeMblX [1eMCTBUM,
TpelOTBpallaTh UX;

- paclidpeHWe OIblTa JesaTeJbHOCTA — 3KOJIOTMYeCKOU
HanpaB/IeHHOCTH.

MetanpemeTHble pe3y/bTaThl JO/KHBI OTPaXkaTh:
OBnazeHue yHUBepCalbHbIMU
JIeUCTBUSIMU:

0) coBMecTHasi 1eSITe/TbHOCTh:

KOMMYHHWKATHUBHbIMHA

- MOHMMAaTh W UCIO/b30BaTh MpPEUMYILeCTBAa KOMaHAHON
Y UHJUBU/lya/IbHON paboThI;

- TIpUHUMaTb  LleJii  COBMECTHOW  /lesITe/IbHOCTH,
OpraHM30BbIBaTb U KOOPJWHUPOBATb  JI€WCTBUSA

10 ee [JOCTWKEHUIO: COCTaBIAThb IJlaH [JIelCTBUH,
pacrpefiesiitTb pOAM C Y4YeTOM MHEHUM YyuyaCTHUKOB

00Cy>KaTh pe3yIbTaThbl COBMECTHOM PabOThI

BEIIeCTB W TIPeBpAllleHWss SHEPruu B KieTKe, (OTOCHHTE3a,
MIaCTUYeCKOTO U JHEepreTMYeckoro oOMeHa, XeMOCHHTe3a,
MHUTO3a, Melo03a, OIUIOZIOTBOPEHHs, Pa3BUTHS U Pa3MHOXKEHUS,
VH/IMBUYa/IbHOTO Pa3BUTHsI OpraHu3Ma (OHToreHe3a), 60phObI

3a CyIecTBOBaHHe, eCTeCTBEHHOTro oTOopa, BHI000pa30BaHMS,
TIPUCIIOCOO/IEHHOCTH OPraHW3MOB K Cpefie OOWTaHUsI, BIUSHUS
KOMIIOHEHTOB ~ 9KOCHCTEM, aAHTPOIIOT€HHBIX  W3MEHEHUH

B 9KOCHUCTEMAaX CBOEH MECTHOCTH,

KPYTOBOPOTA BeILeCTB U MpeBpalljeHre 3Hepruu B buocdepe.

ITP6 7. CdopMHpPOBAaHHOCTb YMEHHUS MPUMEHATH TOJyUYeHHbIe
3HaHUS [T 00bsCHEHUsT OMO/IOTHUECKHX TIPOLIECCOB U SIBJIEHMH,
IJ1s1 TIPUHSATUS TIPAKTUYECKUX PelleHUH B MOBCEJHEBHOW >XU3HU
c uenbio obecrieueHuss 0e30MaCHOCTH CBOErO 3/I0POBbsS U
3/I0POBBSI OKPY>KaIOIIMX JIFOJeH, cobrozieHus 310poBOro obpasa
KW3HH, HOPM TPAMOTHOT'O TIOBE/IEHHSI B OKPY>KarOIL[eH TPUPOAHOM
cpejie; TIOHUMaHWe HeoOXOAUMOCTU UCIIO/Ib30BAHUS OCTHKEHUH
COBPEMEHHOW OHOMOTMM M OUOTEXHOJIOTHH [ijis paLMOHALHOTO
MIPUPO/IOTI0JIb30BAHUS

IIK 5.4. CocTaBiaThb
OoTYeT 110
BBITIO/THEHHOMY
3a/IaHUIO,
y4acTBOBaTh BO
BHeJIpeHUHU
pe3ybTaToB

pa3paboToK.

JINUHOCTHBIE ~ pe3y/bTaThbl OTpaXkaTb: yMeHHe
paboTate B KOMaHZe: CTYZAeHTbl HayuaTrcs 3PQeKTHBHO
B3aMMO/IeHICTBOBaTh U COTPYJAHUYATb C  KOJIIeraMHy,
0CO3HaBasi BaXHOCTb KOJIIEKTUBHOTO JOCTWKEHUS 1iesiel;

JIOJDKHBI

OTBETCTBEHHOCTb 3a pe3y/bTaT: OCO3HaHWe CTyJeHTaMu
CBOEl OTBETCTBEHHOCTH 3a KaueCTBEHHOE BbINIOJIHEHUE
3aZlaHUi U TIOHUMaHWe BJIUSHUST WX pPabOThl Ha OO
pe3yJibTaT CTPeCcCOBbIM

CUTyallUsAiM: Ppda3BUTHE CI1IocoOHOCTH HaXOJWUTb pelIeHHusa B

KOMaH/bI; YCTOIZHHBOCTL K

yQI10BUAX HeOIpeAe/leHHOCTH W CTpecCCa, CBA3daHHBIX C

paboToii B KOMaHze.

[TpodeccronanbHast MOArOTOBKA: OCBOEHHE METO/0B TOATOTOBKU
OTYETOB M y4yacTHs B BHeAPEHWH pa3paboTOK TOBLICUT YPOBEHb
rpodeccOHaMbHBIX KOMITeTeHLMM; HaBbIKM aHa/lv3a U CUHTe3a
vH(OpMaIUK: CTYAEHThI HaydaTcst cCoOMpaTh, CUCTeMAaTHU3UPOBATh

M aHa/lM3UpOBaTh JlaHHbIE [T CO3[aHUsI OTUeTOB; 3HAHUE
CTaHJApThl W TpebOBaHWS K [JOKYMEHTAl[MH: TIOHUMaHHe
CTaHJapTOB odopmieHus OTUETHOCTH B CBOeM
ripoeccoHaIbHOM obsactu 00ecrieuuT  COOTBETCTBUE

TpeboBaHUsIM paboTo/aTesieli; yMeHUe Mpe3eHTOBaTb CBOU WAEH:
CTYZIeHTBbI TIOJIyYaT HaBbIKW TPe/CTaB/I€HUs Pe3y/IbTaTOB CBOEH
paboThI ¥ IPUMEHEHHST UX B MPAKTUUECKUX CUTYaI|HsIX.
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MeTanp eaIMeTHEIe A 0JDKHBI OTPaXXaThb:
KOMMYHHKalIMOHHEBIE pa3sBuTHEe 'y CTYJEHTOB
HABBIKOB YE€TKOIo M JIAKOHUYHOI'O IIpe/iCTaB/IEHHNA CBOHUX

pe3yJIbTaThl
HaBBIKH:

MbIC/TIell, KaK B THCbMEHHOM, TaK UM B YCTHOW (opmMax,
0c00eHHO TIpU OQGOPM/IEHUM W TIPeJCTaBJIeHUH OTUeTOB;
OpraHU3aTOpPCKHe CII0COOHOCTH: (OPMHUPOBAHHE HaBBIKOB
TUIAHUPOBaHWsT W OpraHu3alii paboOThl, UTO TIO3BOJIUT

3¢ deKTUBHO pacripefiesiaiTb pecypcbl UM  BpeMs [Jis
YCIIEIIIHOTO ~ BHeJApeHusT  pa3paboTok; KpUTHYeCKoe
MBIILIJIEHWe: CMOCOOHOCTh aHA/MM3UPOBaTh U OL[eHWBAaTh

npeajioKeHHble uiaern U pelieHus OT 4I€HOB KOMdH/bI, UTO

CrIocoOCTBYeT — TIOBBIIIEHHWIO  KadecTBa  paboThl |

pe3y/IbTaTUBHOCTH OOIIUX YCUTHH.
[IK 5.5. ITpoBoguth | JINUHOCTHBIE pe3y/bTaThl [IOJDKHBI oTpakaTb: | BnajeHne MeTosamMu WCCAe[OBaHUM: YCBOEHHWE OCHOBHBIX
S5KCIIEePUMEHTbl 10 | OTBETCTBEHHOCTb: OCO3HaHWEe CBOEM pOMM B MpoLecce | MeTOAUK TIPOBEeJeHUs] SKCIEePUMEHTOB, UTO [MOBBICUT UX
3aZlaHHON MeTOZIMKE, | SKCIlepUMeHTa W TIOHMMaHWe 3HAauMMOCTH TOYHOCTU | KOMIIETEHTHOCTU B O0JIaCTM HWCC/IeIOBAaHWM; aHa/ld3 [JaHHBIX:

BBITIO/THATD dHaJ/I13

pe3yJbTaToB.

BBITIOJTHEHUS 3a/]JaHU; YCTOMUMBOCTD K Hey/lauam: pa3BUTHe
yMeHHUsl TpeojojieBaTb HeyZauud W U3BIAeKaTb YPOKU U3
OommMOOK, BO3HUKAWI[UX B TpOL[eCCe  HCCIeA0BaHNS;
camoopraHusalnys: (GopMUpoBaHHe HaBBIKOB IJIAHWPOBaHUS
CBOEr0 BpeMeHU U PecypcoB Jijisi YCIeIIHOTO TpOBe/eHUs

5KCIIepUMeHTa.

MertarnpeiMeTHble ~ pe3y/bTaTbl  JO/DKHBI ~ OTpPakKaTh:
KpUTHUYEeCKOe MBIIIJIEHUE: pasBUTHE CIIOCOOHOCTH
aHa/IM3UpoBaTh  MH(OPMALUIO,  fieJlaTh  BBIBOABI U

apryMeHTHpPOBaThb CBOM peIIeHHs] Ha OCHOBE JaHHBIX
npobJieMHOe CIIOCOOHOCTD

HaXo/IUTh U (POPMYy/IHMPOBaTh HayuHble MPOOJieMbl, a TaKKe

SKCIIEDUMEHTA; MBbIIJIeHHe:

ornpeneadaTb IIyTU HUX pelleHusd B XoJ4e 3SKCIIepUMEHTA.;

KOMMYHHKATHBHEIE HaBBbIKH: YMeEHHEe 00MeHHMBAThLCS

ymeHre o0pabaTeiBaTh ¥ WHTEPIPETUPOBATH  Pe3yJbTaThl
5KCTIepUMEHTOB  TOMOXKeT CTyZleHTaM pa3BUBaTb  HaBbIKU
CTaTUCTUKM U  aHAIUTHKH; pabora C  1abopaTOpHBIM

000py/10BaHHEM: CTYZEHTHI ITO/TyYaT TIPAKTUUECKUI OTIBIT PabOThI
C CIelya/Ju3UPOBaHHBIM 000pYZ0BaHHUEM, HEOOXOAWMBIM IJist
TPOBEZIEHUSI IKCTIEPUMEHTOB;
OCBOEHHE METO/I0B OOpM/IeHUs] pe3y/IbTaTOB KCIIEPUMEHTOB B
BUJIE OTYETOB IOMOXET B (POPMHUPOBAHWUM MPOdeCcCHOHATbHBIX
HaBBIKOB BeZIeHHs] HAyYHOU pabOThI.

AOKYMEHTallud W OTYE€THOCTh:
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uH(popMarell U 00CY>KIAaTh pe3y/bTaThl SKCIIEPUMeHTa C
KOJIJIETaMH, UTO Ba)KHO ZIJis1 pabOThI B KOMaH/Ie.
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2. CTpyKTypa M co/iep>kaHue 001eo0pa3oBaTe/TbHON JHCIUIUITNHBI

Buj yue6Ho# padoThI

O0BeM B yacax

O0Bem 00pa3oBaTe/IbHONM MPOrPaMMBbI AUCHUTLTHHBI 72
B T.4.

TeopeTHUYeCcKre 3aHATUS 47
MpakTUYeCKue 3aHATUSA 19
nabopaTopHbIe 3aHATHUS 6
OcHoOBHOe coiep)KaHue 60
IIpodeccioHa/IbLHO OPHEHTUPOBAHHOE CO/lep)KaHUe 10
IIpomexxyTouHasi arTecTanus (auddepeHIPOBaHHBIN 3aUeT) 2

2.1. O6'peM AUCHUIUIHHBI M BH/bI YUe0HOU padoThI
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2.2, TemaTHuecKuil IJIaH U COfiep>KaHNe JUCIIUTITHHBI

dopmupyemsie
HaumeHoBaHMe Copep)xaHue yueOHOro Mmarepuasna (0CHOBHOe U mpogdeccnoHaIbHO OpHEHTHPOBaHHOe), | O0beM
pa3feoB U TeM /1a0opaTopHbIe U MPAKTUYeCKHe 3aHATHSI, NPUK/IaJHOU MOy /b (IIPH HAa/THYHH) 4acos roMHeTerIit
1 2 3 4
OcHoBHoOe cojiep)xaHue
Pa3pgen 1. buosiorus kak HayKa. JKuBble cCcTeMbl U MX OpraHu3anus 2
Tema 1.1. CodepoicaHue yuebHo20 mMamepuana 2
buosnorus Buonorus — Hayka 0 »K1Bo# rpupoge. CBsi3u OMO/IOr|H € 00IleCTBEHHBIMH, TEXHUUECKUMH U
B CHCTeMe HayK. JPYTMMH eCTeCTBeHHbIMU HayKaMH, Guiocodueli, penurvel, STUKON, 3CTETUKON U MPABOM.
O6mas Ponp Ouonoruu B (OPMHUPOBAaHWMM COBPEMEHHOW HayuHOW KapTHHbI Mupa. Cucrema
XapaKTepUCTUKa OMOIOTUYeCKHX HayK.
JKUA3HU MerTo/bl TO3HaHUS >KUBOW TNpUpO/bl (HabmtosieHue, SKCIepUMeHT, OnucaHue, W3MepeHue, OK-02
KIaccU(UKaLysi, MOAe/TMPOBaHKe, CTaTUCTUYeCKasi 00paboTKa JaHHBIX).
JKuBble cucTteMbl (61OCKCTeMbI) Kak MpegMeT U3ydeHusi 6rosioruu. OTanuKe KUBBIX CUCTEM
OT HeopraHuueckoi npupo/bl. CBoiicTBa brocucTeM U UX pasHooOpasue.
YpoBHU OpraHu3aLyu buocucTeMm: MOJIeKY/ISIPHO-TeHeTUUe CKUH, KJIETOYHBIH,
OpraHU3MeHHbIH, TIOMYJISLIMOHHO-BUJOBOM, SKOCUCTeMHbIM (O0HMO - TreolleHOTHYeCKHH),
6uochepHbIi
Pa3pen 2 XuMnuuecKnil COCTaB M CTPOeHHEe K/IeTKH 10
Tema 2.1. CodepaicaHue yuebH020 mamepuana 2
XUMHUUeCKUM COCTaB | XUMHUUeCKHUN COCTaB K/IeTKH. XHUMHUYeCKHe 3/IeMeHThbI: MaKpO3/7eMeHTbl, MUKPO3/IeMeHThI.
K/1eTKu. Bozia Boga u muHepanbHble BeljecTBa. PYHKLMU BOJbl U MHUHEpabHBIX BeLeCTB B KJIETKe.
Y MUHepa/bHble [Mogpep>kaHue ocMoTHUeCKOro HanaHca
BelljecTsa Ilpakmuueckoe 3aHsimue Ne 1
«buonornyeckasi posib MUHepasibHBIX BeIeCTB B 00eCrieyeHUHM >KW3He/esTeTbHOCTH 1
OpraHy3MOB, TIPOsIB/IeHus ucOanaHca MUHepaibHbIX 3/IEMEHTOB»
Tema 2.2. CooepoicaHue yuebHo20 Mamepuana 4 OK-01, OK-02,
buonornuecku benku. CoctaB U cTpoeHre 6eKOB. AMUHOKHC/IOTBI — MOHOMEPHI OenkoB. He3aMeHrMbIe 1 OK-04
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Ba)KHbIe XUMHUUYECKUe
coeIUHeHsI

3aMeHHMble aMUHOKUC/IOTBL. AMHHOKHCJIOTHBIM COCTaB. YPOBHU CTPYKTYPbl OeKOBOM
MOJIeKy/bl (TTepBUYHAs, BTOpPUYHAs, TPeTUYHasl U YeTBepTUYHAas CTPYKTypa). XUMHUUYecKue
cBolicTBa OenkoB. bBuonornueckue ¢yHKiuU OenkoB. depMeHTbI — OHONIOTHYECKHE
KaTaymm3atopel. CTpoeHre (epMeHTa: aKTHUBHBINA L[eHTp, CyOCTpaTHasi CreruUIHOCTb.
KodepmenTsl. Butamunbl. OTinunst GepMeHTOB OT HeOpraHMUeCKHX KaTaan3aTopoB.
YrneBogpl: MOHOCaxapuzbl (T/F0KO3a, pubo3a U /e30kcupubo3a), Aucaxapuzbl (caxaposa,
JlaKTO3a) M TosiMcaxapu/pbl (Kpaxmas, T/IMKOTeH, Lie/ultosio3a). buonornueckue (QyHKLUM
yrineBofoB. Jlunuzbl:  Tpurauuepugbl,  Qgochomunuiel, crepouzbl. ['MapodusibHO-
rugpodoOHbie cBoiicTBa. buonornueckve ¢yHkimKu aunugoB. CpaBHeHUe YIyIeBOJIOB,
0enkoB W JMMUJOB KaK MCTOUHUKOB SHeprud. HykneuHosble kuciotel: JHK u PHK.
Hyxkneotuabl — MOHOMepBI HYK/IeMHOBBIX KUC/IOT. CTpoenue u ¢pyHkimuu THK. CtpoeHue u
bynkuyu PHK. AT®: ctpoeHue u PyHKIMN

JlabopamopHoe 3aHsmue Ne 1

Nel «Ornpepenenrie BuTamuHa C B IPOAYKTax MUTaHUSA»

Tema 2.3.
CTpyKTypHO-
(yHKI[MOHA/IbHAs
OpraHusanys KieToK

CodepoicaHue yuebHo20 Mamepuana

utonorusi — Hayka o KjieTke. KneTouHasi Teopusi — IipuMep B3auMo/eHCTBUS Ujiel U (hakToB
B HayYHOM I103HaHUU. MeTo bl U3yueHHsl KJIIeTKH.

Krnetka kak 1esiocTHas »kuBasi cuctema. OOlue MPU3HAKK K/IETOK: 3aMKHYTasi Hapy KHast
MembpaHa, Mosekynbl [JJHK Kak reHeTHUeCKHi armapaT, CUcTeMa CUHTe3a berka.

Tunmbl  KJIETOK: 3JyKapuoTW4eckas U  TpoKapuoThueckas. (OcOO0eHHOCTH  CTpOEeHWS
NPOKApHOTUYeCKOM KieTKH. KrnerouHass creHka Oakrepuii. CTpoeHHe 3YKapHOTHUeCKOW
K1eTki. OCHOBHBIE OT/TMUUSI PACTUTE/IbHOM, KUBOTHOW 1 IPUOHON KeTKH. [ToBepXHOCTHBIE
CTPYKTYpbl KJ/IeTOK— KJeTOYHasi CTeHKa, TIMKOKanukc, ux GyHkuuu. [lna3smatuyeckas
MemOpaHa, ee CBOMCTBA U (QYHKIIHH.

[utoruiasama u ee opraHowel. OmHOMeMOpaHHBIe opraHouzbl Kietku: OIIC, ammapat
lonbaxu, nusocomsbl. [losyaBTOHOMHBIE OpPraHOWABI K/IeTKW: MUTOXOH/PHUM, IJIaCTU[BIL.
[TpoucxokaeHue MHUTOXOHAPUNA U TuiacTHA. Bupabl mmactug. HememOpaHHbIE OpraHOWbI
KJIeTKH: pUOOCOMBI, K/IeTOUHBIA IIeHTP, LE€HTPHUOM, DPECHUUKH, >KTYTUKUA. DYHKIUH
OpPraHouZIOB KJIeTKW. BkiroueHusl.
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Slmpo — perynATOpHBIN 11eHTp KieTKu. CTpoeHHWe sifipa: siepHasi 000/0UKa, Kapyuoria3Ma,
XPOMATHH, /IPbILLIKO. XPOMOCOMBI. TPaHCIOPT BelleCTB B KIeTKe

JlabopamopHoe 3axsimue Ne2

No2 «CtpoeHue KieTKH (pacTeHUs], >KUBOTHbIe, TPUOBI) 1 K/IeTOUHbIE BK/IFOUEHHUsT (Kpaxmarl,
KapOTUHOM/IbI, XJIOPOI/JIaCThI, XPOMOTI/IACThI)»

Pa3pen 3. )KusHeesTe/IbHOCTb K/1€TKHU

Tema 3.1.
OOMeH BelLecTB
U MIpeBpalljeHne

SHEpPTuu

B KJ/IETKE

ColepoicaHue yuebHO20 Mamepuanda

OO6meH Bel1lecTB, WX MeTab0OMM3M. ACCUMUIIALUS (TIACTUUECKUM 00MeH) U TUCCUMUISILIUS
(sHepreTHUeckuii 0OMeH) — [IBe CTOPOHBI €AMHOro Mporjecca MeTabomm3ma. Posib 3aKOHOB
COXpaHeHHUsl BellleCTBa W SHEPruM B MOHUMaHWU MeTabosin3ma. Tumbl oOMeHa BellecTB:
aBTOTpO(HBIN U TeTepoTpodHbI. Ponbk (hepMeHTOB B 0OMeHe BeI[eCTB W TpeBpall[eHUH
sHepruu B KieTkKe. dorocuHTe3. CBeToBass U TeMHOBasi (a3bl ¢oTocHHTe3a. Peakium
dotocuHTe3a. DPPeKTUBHOCTL HOTOCHMHTe3a. 3HaueHue (hOToCHHTe3a /1/1s1 )KU3HU Ha 3emJie.
BrusiHre ycioBui cpeibl Ha (DOTOCHHTE3 M CMOCOOBI TIOBBILIEHUS €ro TPOAYKTUBHOCTH Y
Ky/JbTYPHBIX pacTeHWid. XeMocuHTe3. XeMOCHHTe3upymwole OakTepud. 3HaueHHe
XeMOCHHTe3a [J/Isl )KU3HU Ha 3emiie.

OHepreTuueckuii 0OMeH B KiieTKe. PaciieryieHre BeIlecTs, Bbl/jeIeHHe U aKKyMY/TUPOBaHNe
SHepruy B KjeTKe. OJTarbl 3HepreTnyeckoro obmena. I'mukosm3. BpokeHue U ero BHU[BL
KucnopozaHoe okucneHve, Win KieToyHoe AbixaHue. OkuciautenbHoe (ocopuarpoBaHye.
Db bheKTUBHOCTh SHEPreTHYeCKOro oOMeHa

Tema 3.2.
Buocuures Oenka

CodepoicaHue yuebHO20 mamepuana

Peakiuu MaTpuuHoro cuHre3a. [‘eHeTnueckas wuH(popMmauus u [OHK. Peanuzaius
reHeTMYeCKOM WH(OpMalMY B K/leTKe. ['eHeTUUeCKUM KO/, U ero CBOWCTBA. TpaHCKPUITLIUS —
MaTpuuHbli cuHTe3 PHK. TpaHcnsomss — OuocuHTe3 Oenka. 3Tambl  TPAHC/ISALWH.
KopavpoBanue aMuHOKUCIOT. Posib pubocom B GrocuHTe3e Oenka

Ilpakmuueckoe 3aHsimue Ne2

No2 «PerieHue 3a444 Ha orpeaejeHne 1ocjieJoBaTe/IbHOCTH HYK/JIEOTHA0B»

Tema 3.3.
Bupycsl

CodepatcaHue yuebHo20 mamepuana

Hexknerounsle OpMbI )KU3HU — BUPYChL. VlcTopusi OTKphITHS BUpYycoB (1. . VIBaHOBCKUIA).

OK-01, OK-02,
OK-04
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OcobeHHOCTH CTPOEHUS U KU3HEHHOTO 1jMK/ia BUPycoB. bakrepuodaru. bosesnn pacreHni,
)KMBOTHBIX U UesioBeKa, BbI3blBaeMble BUpycamMu. Bupyc nMmyHozeduiuTa uenoeka (BUY)
— Bo30yautens CITMda. TIpodunakTrika pacripocTpaHeHusi BUPYCHBIX 3a00/1eBaHuiA

Pa3]I[EJ'l 4. PazMHOXeHHEe H HHAUBU/Yd/IbHOE PA3BUTHE OPraHU3MOB

Tema 4.1.
JKW3HEeHHBIN [TUKIT
KJ/IeTKH

CodepacaHue yuebH020 mamepuana

KneTtouHblid LMK/, WM >KA3HEHHbIA LMK/I KieTKd. MHrepdasa u mwmro3. [Iporeccsl,
rpoTekaroiijie B uHTepdase. Perivkaiiys — peakijusi MmatpuuHoro cuHte3a [JHK. Ctpoenue
XPOMOCOM. XPOMOCOMHBIM Ha00p — KaprOTHIL. [IUTIIONJHBIN U TaluIOUJHbIM XPOMOCOMHBIE
Habopel. Xpomartuzbl. LluTosioruueckrie OCHOBBI pPasMHOXKEHHWSI W WHAWBHAYaTbHOTO
pasBUTUs opraHu3moB. [leseHune knetku — wmuTo3. Craguu murosa. IIporeccsi,
MPOMCXOZMAIIMe Ha pasHbIX CTajusix MHUTO3a. bBHOIOrMYecKMM CMBICT  MMTO3a.
[Tporpammupyemasi THOe/b KJIeTKH - arorTo3

Tema 4.2.
@opMbI pa3sMHOXKEHHS
OpraHu3MOB

CodepatcaHue yuebHo20 mamepuana

®opmbl pa3MHOXKEHHsI OPraHU3MOB: Oecriosioe U TooBoe. Byl 6ecriosioro pa3sMHOKeHUSI:
JieJieHre HaZlBoe 1 TIOYKOBaHKe OZHO Y MHOTOKJ/IETOUHBIX, CTIOpO0Opa3oBaHue, BereTaTUBHOE
pasMHOXeHue. MICKyCcCTBeHHOe KJIOHMPOBaHUe OPraHu3MOB, ero 3HaueHue [ CeIeKLUu.
[TonoBoe pa3MHOKeHUe, ero OT/INdMsl OT Gecriosioro. Meiio3. Cragun meiio3a. IIporjeccr,
NIPOMCXOAIIMe Ha cTaauax Merosa. IloBegeHue xpomocoMm B Melo3e. KpoccuHrosep.
Buonoruueckuii cMbIc 1 3HaueHre Meiio3a. ["ameToreHes — nporjecc 06pa3oBaHust OJIOBBIX
K/IeTOK y JKUBOTHBIX. [10/10BbIe JKesie3bl: CeMeHHUKH U sSimuHUKU. OOpa3oBaHue U pa3BUTHe
IIOJIOBBIX KJ/IETOK — TraMeT (CrepMaro3oufi, sIMLeK/eTKa) — ClepMaroreHe3 W OOreHes.
OcobeHHOCTH CTPOeHHS SHLIeK/IeTOK U criepMaTo30u/0B. OruiofioTBopeHue. IlapreHoreHes

Tema 4.3.
WupuBuyanbHOe
pa3BUTHe OPraHU3MOB

CodepatcaHue yuebHo20 mamepuana

VuavBuayanbHOe pa3BuTHe (OHTOreHe3). OMOpPHOHa/IbHOe pa3BUTHe (3MOpHOreHe3). DTarlbl
9MOPUOHATPHOTO Ppa3BUTHS Y TIO3BOHOUHBIX JKUBOTHBIX: [IpOOJieHWe, TacCTpYJ/ISIys,
opraHoreHe3. IlocTamOpuoHanbHOe pa3BuUTHe. THUMBl TIOCTIMOPUOHATBHOTO PA3BUTHUSL:
npsiMoe, HernpsiMoe (JIMUYMHOYHOe). BiusiHue cpeibl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CriocoOHbIe BBI3bIBATH BPO’KAEHHBIE YpozcTBa. PocT u pa3BuTHve pacteHuii. OHTOTeHe3
L[BETKOBOT'O paCTeHUs: IBOMHOe OTIOA0TBOPeHre, CTPOeHre CeMeHU, CTaJiu Pa3BUTHS

OK-01, OK-02,
OK-04
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Ipakmuueckue 3aHsmus Ne3;Ne4

Ne3 «MHbeKI[MOHHbBIe 3a00/IeBaHUS U STHIEMUU B UCTOPUH U€JIOBEUECTBAY.
No4 «BakuyHa1us Kak rnpoduiakTika HHGeKIMOHHBIX 3a00/1eBaHU»

Pa3pen 5. Hacie[CTBeHHOCTb M1 K3MEHUMBOCTb OPraHU3MOB

10

Tema 5.1.
3aKOHOMEepHOCTU
Hacje/l0oBaHus

CodepoicaHue yuebHo20 Mamepuana

[TpeamMeT u 3afauu reHeTHUKHW. Posib IIUTO/IOTMK ¥ SMOPHOIOTUN B CTAaHOBJIEHUM T'€HETHKH.
Bkag poccuiickux M 3apyOeXKHBIX Y4YeHBIX B pa3BUTHE TeHETHKH. MeTOAbl TeHeTUKU
(ruOpUAONIOTUUECKH,  IIUTOTeHeTHUeCKUH,  MOJIeKY/ISIpHO-TeHeTH4ecKuit).  OCHOBHBIE
reHeTHYeCKye MOHATHUSA. ['eHeTUUecKass CMMBOJIMKA, UCII0/Ib3yeMasi B CXeMax CKpeLUBaHuM.
3aKOHOMEPHOCTH  HacC/jAe/loBaHUs  TIPU3HAKOB,  ycTaHoB/ieHHble [.  MeHgenem.
MoHorubpusHoe CcKpeluBaHWe. 3akKOH eAUMHOOOpa3uss TMOPUJOB TepBOTO TOKOJIeHUS.
[TpaBuno [oMHMHUpOBaHMsA. 3aKOH pacllell/leHusl NPU3HAKOB. ['MIoTe3a 4MUCTOTHI ramer.
[TonHOe M HerosiHOe JOMHUHMpPOBaHWe. urubpuiHoe cKpeljyBaHue. 3aKOH He3aBUCHMOTO
HacjeoBaHUs TMpU3HAKOB. llUToreHeTHMueckre OCHOBBI JUTMOPHUIHOTO CKpelMBaHUs.
Ananusupytoliee ckpelyBaHue. VICIo/b30BaHWe aHa/IU3MPYIOLIEro CKpelyMBaHUs /s
orpeie/ieHUsI TeHOTHUITa 0COOH

Ilpakmuueckoe 3aHamue Ne5

No5 «PemeHve 3ajauy Ha orlpefe/leHUe BePOSTHOCTA BO3HUKHOBEHUSI Hac/eICTBEHHbIX
NPU3HAKOB TPU MOHO-, [U-, TIOAUTMOPUAHOM U aHaAU3UPYIOIeM CKpellvBaHuH,
COCTaB/IeHUe FeHOTUITMYEeCKUX CXeM CKpellMBaHUsI»

Tema 5.2.
CierieHHOe
Hac/ieZioBaHue
TIPH3HAKOB

CodepatcaHue yuebHo20 mamepuana

CuerieHHoe Hac/liefioBaHWe Tpu3HAakoB. Pabora T. Moprana 10 CIerieHHOMY
HaC/l1eJOBaHUI0 TreHOB. HapylieHuwe creryieHMsi TeHOB B pe3y/bTaTe KpPOCCUHIOBeEpA.
XpOMOCOMHasi TeOpUs HaC/IeICTBeHHOCTU. ['eHeTUUeCKue KapTel.

I'enetuka mosia. XpoMOCOMHOe olpejejieHHe I0ja. AyTOCOMBI U IIOJIOBble XPOMOCOMBI.
I'omorameTHble ¥ rereporamerHble opraHusMbl. HaciefoBaHue IPU3HAKOB, CLIETIJIEHHBIX C
T10JIOM

Ilpakmuueckoe 3auamue Ne6

Ne6 «PellieHre 3ajjau Ha OrpejieJieHMe BEPOSITHOCTU BO3HWKHOBEHHWSI HAC/e/ICTBEHHBIX

OK-01, OK-02,
OK-04
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NPU3HAKOB TIPY  CIEIVIEHHOM HAaC/lIe[oBaHWM, COCTaBlIe€HHe TeHOTUNMUYECKUX CXeM
CKpeLBaHUsA»

Tema 5.3.
3aKOHOMepHOCTU
V3MEeHUUBOCTU

CodepoicaHue yuebHo20 Mamepuana

W3meHunBOCTb. Bu/ibl N3MEHUMBOCTU: HeHac/le[JCTBEHHAs U Hac/eACcTBeHHasl. Posb cpefpl B
HeHaC/IeJICTBEHHOW W3MEHUMBOCTU. XapaKTepucTHKa MOAW(UKALIMOHHOW H3MEeHUMBOCTHU.
BapuaimoHHbIi psj v BapualyoHHasi KpuBasi. HopMa peakiiyu npr3Haka. KonvuecTBeHHbIe
M KaueCTBeHHble TpU3HAKW W UX HopMa peakiuu. CBoiicTBa MoAudUKalMOHHON
V3MEeHUYMBOCTH.

HacnepcTBeHHas, Wid TeHOTUITMYeCKas W3MEHUHMBOCTb. KOMOWHAaTHBHasi W3MEHUMBOCTb.
Meiio3 ¥ TIOJIOBOM TIPOLIECC — OCHOBAa KOMOMHATHMBHOM WM3MEHUMBOCTH. MyTalMoHHast
n3MeHUMBOCTb. Kiaccudukaiys MyTalyii: reHHble, XPOMOCOMHBIe, TeHOMHbIe. YacToTa u
MPUUMHBI ~ MyTaljuii. MyTareHHble (akTopbl. 3akKOH TOMOJIOTUYECKUMX pSZIOB B
Hac/ie/ICTBeHHOU HM3MEHUHMBOCTHU

H. 1. BaBunosa

IIpakmuueckoe 3aHsimue Ne7

Neo7 «PellleHue 3ajjau Ha oOIipefie/ieHMe BEePOSITHOCTU BO3HWMKHOBEHHS HaC/IeCTBEHHBIX
TIPU3HAKOB TIPU pa3/IMUHBIX TUIAX B3aUMO/IeiICTBUSI T€HOB, COCTaB/eHHEe TeHOTUITHYeCKUX
CXeM CKpeILLIMBaHUSI»

Tema 5.4.
I'eHeTHKa ueoBeKa

Coolepaicanue yuebHo20 Mamepuana

l'enetvka uenoBeka. Kapuotumn desnoBeka. OCHOBHbIE MeTOZbl Te€HETUKHA Yesl0BeKa:
reHeajioTMYecKuid, OJIU3HEIOBbIM, I[UTOreHeTHUeCKHH, OWOXUMHUECKHH, MOJIEKYJISPHO-
reHeTnyeckuii. CoBpeMeHHOe Oripefie/ieHHe TeHOTHIa: IOJIHOTeHOMHOe CeKBeHWpPOBaHUe,
TeHOTUITMPOBaHKe, B TOM umc/ie ¢ riomolifsio IT1[P-aHanu3a. HacieqcTBeHHbIe 3a001eBaHUs
yejioBeKa: TeHHble 0Oose3Hd, O0ne3HU C HACAeJCTBEHHOW TpeApacrioyioyKeHHOCThIO,
XpOMOCOMHbIe 6Oome3Hu. ComaTthyeckve U reHepaTHBHble MyTald. CTBOJIOBbIe KIIETKH.
[MpuHuunbl  370poBOro  oOpa3a ’KW3HW, [AWAarHOCTUKW, TIPOGUNIAKTUKA U JieueHUs
reHeTMueckux  OosesHell.  MeauKo-TeHeTUUeCKOe  KOHCY/IbTUDOBaHWe.  3HaueHHe
MeML[UHCKOW TeHeTUKH B TMpeJOTBpallleHUd M JiIeYeHWH TeHeTHuecKuX 3abosieBaHMA
yesioBeKa
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Ilpakmuueckoe 3aHamue Ne8

Ne8 «CocTaByieHre ¥ aHa/M3 POJIOC/TOBHBIX Ye/IOBeKa»

Pa3pen 6. OBo/IIOLUOH

Hasa 0uosiorus

Tema 6.1.
OBOJTIOL[OHHAS
Teopust
U ee MeCTo
B OuosIoruu

CodepoicaHue yuebHo20 Mamepuana

[TpeanockiIKM BOSHUKHOBEHHS SBOJIFOLIMOHHOW TeOpyHr. DBOJIOLIMOHHAsS TEOPHSi U e€ MeCTo
B Ouosnoruu. BnusHue >3BOMIOLIMOHHON Teopud Ha pa3BUTHe OWOOTMM U APYIUX Hayk.
CeugieTenbCTBa 3BO/MIOLMHU. [1aneoHTO/IOrMUeCKYe: TIOC/Ie[,0BaTe/IbHOCTD T0SIB/IEHHs] BU/IOB B
Ta/Ie0OHTO/IOTUYECKON JIeTOMMCH, TiepexofHble (GopMbl. buoreorpaduueckue: CXOJCTBO U
paszmure dgayH U ¢iop MaTepUKOB U OCTPOBOB. DMOPHO/IOTHYecKre: CXO/CTBa U pasnnyus
5MOpPHOHOB pasHbIX BH/IOB MO3BOHOYHbIX. CpaBHUTeNbHO-aHATOMUYECKHe: TOMOJIOTUYHbIE,
aHa7ZIoTMUHbIe, pyAMMEHTapHble OpraHbl, aTaBU3Mbl. MoJeKy/IsIpHO-OMOXHMHUUEeCKHe:
CXOJCTBO MEXaHM3MOB HaC/e/CTBEHHOCTH W OCHOBHBIX MeTabOIMYecKHX IyTell y Bcex
)KUBBIX OPraHK3MOB.

OBomouyoHHasg Teopus Y. [JapBuHa. IIpeAmnocbiIKM BO3HUKHOBEHUS [ApBUHHU3MA.
[BwKyimye Ccuabl SBOMIOLMM BHAOB 10 /[lapBuHYy (M30BITOYHOE pa3MHOXKEHHE TIpH
OTpaHWYeHHOCTH PecypcoB, Heorpe/e/iéHHasi U3MeHUMBOCTh, OOppba 3a CylrjecTBOBaHME,
eCcTeCTBeHHbIN 0TOOP)

Tema 6.2.

CodepoicaHue yuebHo20 Mamepuanda

MUuKposBosIOL s

CuHretnueckas Teopus 3Bomonuu (CTO) u eé ocHOBHbIE MOMOXKeHUs. MUKPO3BOJIIOLHS.
[Tonynsimst Kak eZiMHKLIA BUJA U SBOTIOLIUM.

Hewxyiue cuabl (hakTophl)3BOMIOLMKA BUJOB B TpUPOJie. MyTalMOHHBIM TipoliecC U
KOMOWHATUBHAsE U3MEeHUYMBOCTh. [loMy/sii[MOHHBIE BOMHBI W Apelid reHoB. M3omsuys u
murpaiusi. EcTecTBeHHbIE 0TOOp — HampaBasoomuid  ¢GakTop 3Bomonun. DopMbl
ecTecTBeHHOTO 0T6opa. IIpucrioco6/eHHOCTh OpPraHM3MOB KaK pe3yJsibTaT 3JBOJIFOL[UM.
[TpuMepbl TIPUCIIOCOO/IEHWA Yy OpraHu3MoOB. Apomopdo3bl W UAMOAAanTalvu. Bupy u
Buzioobpa3oBanue. Kpurepuu Buzsa. OcHOBHBIe OpPMBI BH000pa3oBaHus: reorpaduyeckoe,
9K0JIOTUYEeCKOe

Tema 6.3.

CodepoicaHue yuebHO20 Mamepuanda

MaKpO'E)BOJ'II-OL[I/IH. CDOPMI:I 9BOJ/IFOLIMHN (bI/IJ'IETI/I‘-IECKaH, AWBEPreHTHds, KOHBEpPreHTHdad,

OK-01, OK-02,
OK-04
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Makpo3BosroLys

napasienbHas. HeoOpaTumMocThb 3BOMOLIH

Ilpakmuueckoe 3ausamue Ne9

Ne9 «CpaBHeHue BUJ0B 110 MOP(0/I0TUYECKOMY KPUTEPHIO»

Pa3pen 7. Bo3HUKHOBeHHe U pa3BUTHe )XM3HH Ha 3emJie

Tema 7.1.
3apokjeHuve
Y pa3BUTUE KU3HU

CodepoicaHue yuebHO20 Mamepuand

[loHayuHble mpe/CTaB/eHUsl O 3apOXKJeHWM >KU3HU. HayuHble rumote3bl BO3HHMKHOBEHUS
JKU3HU Ha 3emsie: abvoreHe3 U TMaHCTiepMusi. XUMHUUecKasi BO/TIOLMs. AOHUOreHHbIN CHHTe3
OpPraHUYeCKHMX BeLIeCTB M3 HeOopraHWYeCcKMX. OKCIepUMeHTalbHOe TMO/ATBepXK/eHre
XUMUUECKOH 3BO/MOIMU. HauanbHble 3Tanbl OMoornueckoi sBomronuu. I'mrorte3a PHK-
mupa. dopmupoBaHre MeMOPaHHBIX CTPYKTYp ¥ BO3HUKHOBEHHME TIPOTOK/IeTKH. [lepBbie
KJIETKH ¥ UX 3BOJIIOLMsL. @OPMUPOBaHME OCHOBHBIX TPYIII )KUBbIX OPraHU3MOB.

PasBuTHe xu3HU Ha 3emsie TI0 3paM U nepuoziam. Katapxeii. Apxelickasi U IpOTepo30icKas
opel. [lanmeo3oiickasi 3pa W e€ Tepuofibl: KeMOpPUNCKHUM, OPAOBUKCKUMN, CUIyPUHCKUM,
JleBOHCKHM, KaMeHHOYTOJIbHBIY, NepMCKuM. Me30301cKas 3pa U eé Nepuojpl: TPUACOBBIU,
I0OpCKUM, MesnoBoM. KalHO30MCKasi 3pa U e€ [epuofbl: IaJeOreHOBBIM, HEOTeHOBBIU,
AHTPOIIOr€HOBBIM.

Tema 7.2.
Cucrema

OpraHn4eCckoro Mmpad.

CodepoicaHue yuebHo20 Mamepuanda

Cucrema OpraHN4eCcKoro Mupa KdkK OTpaKeHHe >SBOJIFOLHH. OcHOBHBIE CHCTeMaTH4ecKHe
rpymrbl OpraHW3MOB. XapaKTepI/ICTHKa K/IMMaTd W TreoJIOoTUYeCKUX IMpOLieCCOB. OcHOBHBIE

[Tpoucxosxaexve 3Tarbl SBOJIFOLIMM PaCTUTENbHOTO W JKUBOTHOTO Mupa. ApomMopdo3bl y pacTeHu WU
yesioBeKa — JKUBOTHBIX. [TosiB/IeHMe, paclBeT ¥ BBIMHUPAHUE IPYIII KUBBIX OPraHKU3MOB.
aHTpOTIOreHe3 OBOJIIOL[MST  YyesioBeKa. AHTDOIOJIOTHS KaK HayKa. Pa3BuThe TipeicCTaBlIeHHN O
TIPOMCXOXKAEHUU desioBeKa. MeTozbl W3yueHUsi aHTporioreHe3a. CXOACTBa U pa3iduMs
ye/iloBeKa U JKUBOTHbIX. CHCTeMaTHuUecKoe TIOJIO)KeHWe YesioBeKa. [IBIKYIIMe CHJIBI
(daxtopwr) aHTpororeHesa. HacnencTBeHHass W3MEHUMBOCTb W €CTECTBEHHBIH OTOOD.
OO01iecTBeHHBIN 00pa3 >KU3HU, U3TOTOBJIEHNEe OPYAWA TPY/ia, MbIIIJIeHHe, peub
Tema 7.3. CodepaicaHue yuebH020 Mamepuana

OcCHOBHBbIE CTaZuU

OCHOBHBIE CTaZilMM W BeTBU 3BOJIIOI[MM 4YesiOBeKa: aBCTPAJoONUTeKH, YesloBeK yMeJiblii,
UesioBek mpsimoxofsiimii, YenoBek HeaHJiepTa/JbCKui, YesoBeK pa3yMHbIi COBPEMEHHOI'0

OK-01, OK-02,
OK-04
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3BOJIFOLIMH UYe/I0BeKa

tuna. HaxoKy MCKOTMaeMbIX OCTaHKOB, BpeMsl CyIleCTBOBaHUsI, 00/1aCTh pacrpoCTpaHeHus,
00BEM ro/IOBHOTO MO3ra, 00pa3 )KU3HH, OpYIHsl.
YenoBeueckue packl. OCHOBHble OOJbIlIME pachl: eBporleouHas (eBpa3uiickasi), Herpo-
aBCTpasion/iHasi  (9KBaTopuasibHasi), MOHTO/IOM/Has (a3uaTCKO-aMepUKaHCKasi). YepTel
TIPUCITOCOO/IEHHOCTH  TIpe/ICTaBUTe/Iell YesloBeueCKMX pac K YCIOBUSIM CyIeCTBOBAHWUSL.
EnvHcTBO uenoBeyeckux pac. Kputrka pacrusma

Ipakmuueckoe 3aHsimue Nel0 1
Ne1lO «Bpemsi v yTH paccesieHUs1 Yesi0BeKa 10 IJlaHeTe»
Paszpen 8. Opranu3mel M OKpyxawujas cpeja 4
Tema 8.1. CooepoicaHue yuebHo20 Mamepuana 2
JKonorus OKo/Iorus Kak Hayka. 3aJjaud 1 pas3ziesibl 9KOJI0Truu. MeTo/ibl 5K0JIOTHYeCKUX UCCrel0BaHU.
Kak Hayka. Cpe/ibl OK0J/IoTHUeCKOe MUPOBO33peHHe COBpeMeHHOro uesioBeka. Cpefpl 0OWMTaHUsS OpraHU3MOB:
JKU3HU. BOJHasl, Ha3eMHO-BO3/yllIHasi, T[IOUBEHHas, BHYTPUOPraHWU3MeHHas. OJKOJIOru4yecKre
OKOJIOTUYeCKHe dakTopel. Knaccudukarmss 3Koorudyeckux (GakTopoB: abuoThyeckwe, OUOTHUECKHe U
(akTopbI aHTporioreHHble. [leiiCTBHE 3KOJOTMYeCKHX (DaKTOPOB Ha OpraHU3MbL.AOUOTHUYECKHEe
(dakTOpBI: CBeT, TeMriepaTtypa, BaakHoCTb. Poronepuoansm. [IpucrnocobieHrss opraHu3MoB
K JelicTBUi0 abuotnyeckux (akTopoB. Buosiormueckrie putmbl. BroTnueckve ¢axTophl OK-01, OK-02,
Bugpl OMOTHUECKMX B3aWMOJIEHCTBHMI: KOHKYDEHIMS, XWIHUYECTBO. I[lapasuTusm, OK-04, OK-07
MyTyanr3M, KOMMeHCanu3M (KBapTHPaHCTBO, HaXieOHWYeCTBO), aMeHCa/Tu3M, HeUTPai3M.
3HaueHWe OMOTHMUECKMX B3aMMO/IEMCTBHUM /ISl CYL[eCTBOBAHUSI OPraHM3MOB B TIPHUPOJHBIX
coobrriecTBax
Tema 8.2. CooepoicaHue yuebHo20 Mamepuana 2
JKonoruueckye OKoMoruuecke XapakTepucTUKy rnonyasiquu. OCHOBHble TIOKas3aTend — TOMyJIsIUM:
XapaKTepUCTUKU YKMC/IEHHOCTb, TJIOTHOCTh, PO’KJAeMOCTb, CMEpPTHOCTb, MPUPOCT, MUrpauus. JJWHamMuKa
TIOMYJ/ISILUN YKMC/IEHHOCTH TIOMYJISILIUU U €€ peryJsiiust
IIpakmuueckoe 3aHsimue Nell 1
Ne 11 «ITozcyéT NIOTHOCTH MOMYJISLMKA pa3HbIX BUZJOB PaCTEHUN»
Pa3gen 9. Coo01iecTBa M 3K0/I0rHYeCKHe CHCTEeMbI 10 OK-01, OK-02,
Tema 9.1. CodepoicaHue yuebHo20 Mamepuana 2 OK-04, OK-07

22




CoobriecTBa

CoobmectBo  opraHm3mMoB  —  OuorjeHo3.  CTpykTypel ~ OuolleHO3a:  BHZOBas,

OpraHu3MOB, TIPOCTPaHCTBeHHas1, Tpoduueckas (muiesasi). Bugsi-gomruHanTel. CBsi3u B OUOLIeHO3e.
3KOCHCTEMBI OKosnornyeckue cuctembl (9Kocuctembl). [loHsiTie 00 3Kocucteme u OuoreoreHo3e.
@®yHKIMOHA/TbHbIE KOMITOHEHThI 3KOCUCTEMBI: TIPOAYLIEHThI, KOHCYMEHTbI, peAyLeHThI.
KpyroBopoT BelllecTB U MOTOK SHEPruM B 3KocucTeme. Tpoduueckue (MUileBble) YPOBHU
skocuctembl. [IuieBbie 1iend U ceTH. OCHOBHBIE TIOKa3aTeld 3KOCHCTEMBI: OuWoMacca,
MIPOAYKLMsI. DKOJIOTMUecKre MUpaMuAbl: MPOAYKLWK, UHUC/IeHHOCTH, 6romacchl. CBoiCTBa
9KOCHCTEM: YCTOMUMBOCTh, CaMOperyJisiLiusi, pa3BuTthe. CyKijeccust
Tema 9.2. CoolepoicaHue yuebHo20 mamepuana
[IpupogHsie [IpuposHble 3KOCUCTEMBI. OJKOCUCTEMBI peK M 03ép. ODKOCHCTeMa XBOMHOIO WU
9KOCUCTEMbI IIMPOKOJIMCTBEHHOTO neca. AHTpOTOreHHbIe KOCUCTEMBI. ATp03KOCUCTEMBI.
Ypboskocucrembl. bBuosormueckoe W XO3SIMICTBEHHOE 3HA4YeHHWE arpoOdKOCHUCTEM U
ypboskocucreMm. buopasHooOpasue kak (akTop ycTroduMBOoCcTH 3KocucTeM. CoxpaHeHHe
Ouosiornueckoro pasHoobpasus Ha 3emsie
Tema 9.3. CodepaicaHue yuebHo20 mamepuana
buocdepa — Yuenue B. U. BepHazickoro o 6uocdepe. I'paHuifpl, COCTaB U CTPYKTypa buochepsl. XKuBoe
riobanbHast BemlectBO W ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak T1/100a/bHOM 3KOCHUCTEMBI.

9KOCHUCTeMa 3eM/r

NvHaMuueckoe paBHOBecwe W oOpaTHasi CBsi3b B Ouoctepe. KpyroBopoThl BellecTB u
OvoreoxumMuueckre LWKIBI 37eMeHTOB (yrjaepofa, a3oTa). 30HaJbHOCTh Ouocdepsl.
OcHOBHBIE OMOMBI CyIIIN

Tewma 9.4. IIpocpeccuoHanbHO opueHMUpPOBAHHOE COOepHCaHue
Bnusiue YenoeuecTBo B 6uocdepe 3emsu. AHTporioreHHble u3MeHeHusi B 6uocdepe. I'nobanbHble
aHTPOTIOTeHHbIX sKosioruueckre Tmpobnembl. CocyllecTBOBaHWe TpUPOJbl U dYesoBeuecTBa. CoxpaHeHHe
¢dakTOpOB Ha Oropa3HooOpasusi Kak OCHOBAa YyCTOMUMBOCTM Ouocdepbl. OcHOBa pallMiOHaNbHOI'O
buocdepy yIIpaB/jeHusi NPUPOJHBIMM pecypcaMM U MX UCIIo/b30BaHUe. [locTibkeHust OGUO/IOTMH U
OXpaHa NpUpO/ibl
IIpakmuueckoe 3aHsimue Nel2
Ne 12 «ITpodunakTka mpodecCcoHaIBHBIX 3a00/1eBaHUI»
Tema 9.5. IIpogeccuoHanbHO OpueHMUpPOB8AHHOE COOePHCaHue

IIK 5.4,IIK 5.5
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BnusiHve coumanbHO-
9KOJIOTUYeCKUX
¢akTOpOB Ha
3/10pOBbe YesioBeKa

3[0poBbe U ero cocrapJsitoiiye. @akTopsl, MOJOXKUTENBHO U OTPULATe/bHO BAMSIOLME Ha
OpraHM3M 4ejioBeKa. I[IpoOsieMa TeXHOT€HHBIX BO3/€MCTBUII Ha 3[0POBbE ue/ioBeKa
(3nMeKTpOMarHuWTHbIE TI0Jis, OBITOBasi XUMMs, W30LITOUHBIE IIYMbI, pafualvs W T.IL).
ApanTauusi  opraHuM3Ma ue/ioBeKa K (akTopaM OKpYy’Karomied cpefpl. [IpUHIMITBI
¢dopMupoBaHus 30pOBhecOeperaroLero moBejeHus. du3nyeckasi akTUBHOCTb M 37J0POBbe.
BroxuMuueckue acrieKThbl PaljiOHaIbHOTO TTUTAHUS

JlabopamopHoe 3aHsmue Ne3

Ne 3 «YMmcTBeHHasi paboTOCIIOCOOHOCTHY

Pa3gen 10. CeleKijusi OpraHu3MoB, OCHOBbI OHOTEXHO/IOTHHU

Tema 10.1.
Cenexkuust
KaK HayKa Y IpoLecc

CodepatcaHue yuebHo20 mamepuana

CeslekMsl Kak HayKa M MpoLecc. 3apoK[eHre CeleKLuy U JomecTukarus. Yuenue H. U.
BaBunoBa o 1jeHTpax MHOroo0Opa3susi U TPOUCXOXKIEHUsI KYJIbTYPHBIX pacTeHWid. L]eHTphI
MPOMCXOXKAEeHUsI [OMAIllHUX >KUBOTHBIX. CopT, mopoza, mrtamMMm. CoBpeMeHHble MeTO/[bl
CeeKLuu. MaccoBbii

W UHAVWBUJYaATbHBIA OTOOpPHI B CEJIEKLIMHM pAacTeHWM W >KUBOTHBIX. OIleHKa 3KCTepbepa.
bu3kopocTBeHHOe CKpellfuBaHWe — WHOpuAMHT. Uuctas ymHUsS. CKpeljuBaHWe YHCTHIX
muauid. Tetepo3uc, i rubpugHas cwia. HepoacTBeHHOe CKpelvBaHWe — ayTOPH/IWHT.
OtpanéHHas TUOpuaM3alus U eé ycrexu. VICKyCCTBEHHBI MyTareHe3 W TOJyueHHe
MOJTUTIVIONAOB. [JOCTY>KeHUs! CcesieKL[UM PAaCTeHUH, )KUBOTHBIX U MUKPOOPTraHW3MOB

Tema 10.2. CodepaicaHue yuebH020 Mamepuana
OcHOBBI buorexHosorus Kak O0Tpac/b NPOM3BOACTBA. ['eHHass WH)XKeHepus. OTalbl CO3[aHus
OUOTEeXHOJ/IOTUN pekoMmbuHauTHOM [THK W TpaHCreHHBIX opraHu3moB. KieTouHas wHykeHepust. KieTouHble
KYJ/IbTYPBI. MUuKpOK/IOHa/IbHOE pa3MHOKeHue pacTeHuH. KnonvpoBanue
BBICOKOTIPOJYKTUBHBIX CETbCKOX03SMCTBEHHBIX OPraHMW3MOB. JKOJIOTMUECKUe U 3TUYeCcKue
nipo6siemMbl. 'MO — reHeTHUeCKH MOAUDUILIMPOBAaHHbBIE OPTaHU3MbI
Tema 10.3. IpocpeccuoHanbHO opueHMUPOBAHHOE COOepHCaHue
buorexHosorun OCHOBHbIE HaIpaB/IeHUsI COBPEMEHHON OMOTEXHOIOTUH B IPO(eCCHOHATBHOM [1eITe/TbHOCTH

B )KM3HU U mipodeccuu

yeJjiOBeKa. MeTto/bI OMOTEeXHOJIOTHH. OOBEKTBI OMOTEeXHOJIOTHUH. OTHUKa
OMOTEXHOIOTMUYeCKUX

OK-01, OK-02,
OK-04, OK-07
IIK 5.4,I1K 5.5
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¥ TeHeTHMUeCKMX JKCrepuMeHTOB. [IpaBuna mowcka W aHamm3a OMO3KOIOTHYeCKON
VHpopMaLn

W3 pa3/IMuHBbIX UCTOYHUKOB (HayuHas M yueOHO-HayuyHas JIMTepaTypa, CpeJiCTBa MaCCOBOM
MH(OpMalvy, ceTb VIHTepHeT U Apyrue)

Ipakmuueckue 3ansimus Nel3;Nel14

Nel3 «Keticbl Ha aHam3 MHGOPMAIUKM O HAYYHBIX AOCTWKEHUSX B 0071aCTH TeHeTUUeCKUX
TeXHOJIOTHH, KJIETOYHON WH)XXeHePUH, MUIIIEBBIX OMOTeXHOJIOTHi»

Ne 14 «3ammra Kelca: IpefCTaB/eHHe pe3y/bTaTOB pelleHHsT KeMCOB (BBICTYIUIEHHE C
rpe3eHTaLen)»

Pazgen 11. Pemienne K

elicoB B 00/71aCTH OMOTEeXHOJ/IOT Ui

Tema 11.1.1. IIpocpeccuoHanbHo opueHMuUpPOBAHHOE COOepHCaHue OK-01, OK-02,
buorexHosiorun Pa3Butrie OHOTEXHOJIOTUH C TIPpUMEHEHHWEM TeXHUUYeCKHX CcucTeM (OHOMH)KeHepUs, OK-04, OK-07
U TeXHUUYeCKUe OovonHbopMaTHKa, OMOHHMKA) W WX TMpPUMEHEHWe B >KU3HM uejioBeKa, MOWMCK W aHaIu3 [IK 5.4,IIK 5.5
CUCTEMBI vHpOpPMALIMM W3 pa3/IMUHbIX HCTOYHUKOB (HayuHas U yueOHO-HayuyHasl JMTepaTypa,
CpeJiCcTBa MacCcoBOM UH(OpMaLUY, ceTb VIHTepHeT U Apyrue)
IIpakmuueckue 3aHsimus Ne15;Nel6
Ne 15 «Ketficbl Ha aHamm3 WH(OpMaLMKM O DPa3BUTHU OHUOTEXHOOTHH C TpUMeHeHHeM
TeXHUYECKHUX CUCTeM (110 MUHU-TPYIIIIaM)».
Ne 16 «3ammTa Kelica: TpejcTaB/ieHUe pe3y/bTaTOB pelleHHsI KelCOB (BBICTYIIEHHE C
ripe3eHTaLuen )»
IIpomexyTouHas arrectanus (guddepeHLIMPOBaHHbBIN 3a4eT) 2
Bcero: 72

*Yacobl ﬂa6opamopr1x pa6om U npakmuyeckux 3aHamutl yumeHbl 8 coaepofcaHuu yqe6Hoeo mamepuana u exo0sim 8 O6LL!€€ Ko/muyecmeo uacos no

meme
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3. Ycsi0Bus peaniM3aiuy NporpamMmsl 001eo0pa3oBaTe/IbHON JUCIUIUITHHBI
3.1. [ina peanmm3anyy NPOrpaMMbl JHCHMIUIMHBI JO/DKHBI OBITH HPeAyCMOTPeHbI
c/lefyloIHe CrieMa/ibHble IOMeIleHUs:

Kabuner «buosorum», OCHAI|eHHBI 000py/ZOBaHMEM: CTOJ [eMOHCTPAl[MOHHBINA (C
PakOBUHOM, IOJBOAKOU M OTBeJleHMeM BOJbl, CAaHTEXHHKOM, 3JIEKTPUUYECKMMM pO3eTKaMH,
aBTOMAaTaM{ aBapUHOTO OTKJ/IFOYEeHUs TOKa), 1ab0paTOPHBINA OCTPOBHOM CTOJI ([BYXCTOPOHHHH,
C 3alUTHBIM, XMUMOCTOUKUM
Y TepMOCTOMKHWM IIOKPBITHEM, HaZCTO/IbeM, C TMOACBETKOM W 3/IeKTPUUYECKMMU pO3eTKaMH,
TOJBOJJKOM UM OTBeJjleHWeM BOJbl W CaHTEXHUKOW), CTy/a JiabopaTOpHbI TOBOPOTHBIH,
peryJ/iMpyeMblii 110 BBICOTe.

3.2. In¢opmarniuoHHoe obecrieyeHUe peaiu3aniy MporpaMmbl

OCHOBHBbIE HCTOYHUKMU:

1) AradoHoBa, Y. B. Buosnorusi: 6a3oBbiii ypoBeHs : yueOHUK / U. B. AracdoHoBa, A. A.
Kamenckuii, B. U. CuBorsia3zoB. — Mockga : [IpocBeiiienue, 2024. — 271 c.;

2) Aradonora, U. Bb. Buosiorus: 6a30BbIii ypoBeHb : mpakTukyM / W. B. AradoHoBa, A.
A. Kamenckuii, B. Y. CuBor/a3oB. — Mockga : ITpocseiienue, 2024. — 112 c.

JlonoHUTeIbHAsA JIUTepaTypa:

1) Kamenckwuii A.A., KpukcyHnos E.A., TTaceunuk B.B. «buonorusi: Obirjast 6uonorusi.
10-11 xnaccer: yue6HUK» — M.: [Ipoda, 2014.

2) KoncrantunoB B.M., Pe3zanoB A.T"., ®azeeBa E.O. «O01jast 6uonorvs: yueOHUK f/ist
cTyz. obpa3oBar. yupexxaeHuii cpefi. mpo¢. obpa3oBaHusi» — 8-e u3f., crep. — M.:
W3natenbckuii LeHTp «Akagemusi», 2016.

3) ITonomapesa 1.H., Kopaunosa O.A., JlouunmmHa T.E. «O6mmas 6uosorus, 10 k., 11
K/1.» — Benrana-I'pad, 2015.

4) Kysnerioa T. A., BaxxenoBa 1. A. «O6miast 6uosiorusi: yue6Hoe nocobue st CITO»
— Camnkr-IletepOypr: Jlaus, 2020.

ITepeueHn pecypcoB HH()OPMALIMOHHO - TeJIEKOMMYHUKALIMOHHOU cpebl « IHTepHeT»

1. Khan Academy .Khan Academy - Buonorus
OTOT pecypc rnpeayiaraet 6ecryiaTHbIe BU/e0eKLUY ¥ MHTepaKTUBHbBIE 3a/laHUsI TI0

Pa3IMUHBIM TeMaM OMoIoTHH. 3/1eCh TIpe/ICTaB/IeHO MHOXKEeCTBO MaTepHasioB, HAUWHasi OT OCHOB
K/IeTOYHOM OMOJIOTMM Y 3aKaHYMBasi TeHETUKOW M 9KOCUCTEMAMH.

2. National Center for Biotechnology Information (NCBI). NCBI

OTO BaXKHBIM pecypc AJisi OMOOTHUeCKUX Y MeUIIMHCKUX MCCIeA0BaHUMN. 3/1eCb MOXKHO
HAWTH Hay4HbIe CTaThH, 0a3bl JAHHBIX TI0 TEHOMAaM, a TAK)Ke MHCTPYMEHTHI JI/Is aHa i34
JlAQHHBIX.

3.Coursera. Coursera - buonorus

[Tnatdopma rpesiaraet Kypchl 1o 61M0I0TMH OT BeYIIUX YHUBEPCUTETOB MHpa.
BapuraHThl 00y4eHust BK/IIOYAIOT BUJ€0-JIEKLUH, TECThI U [JOTIOJTHUTE/IbHbIE MaTepUasbl,
KOTOpbIe IOMOTYT JIyullle [IOHATh OCHOBHbIE KOHLIETILIVH.

4. Biology Online. Biology Online

OTOT calT npejiaraet yueOHble MaTepuasbl, CTaTbU U CJI0Baph 1o brosoruu. [Tonesexn

JJIs1 CTy/IeHTOB U TIperno/jaBaTesiel, a TakxKe JJis BCeX UHTePeCYIOLUXC S HayKOM.
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https://www.biologyonline.com/
https://www.coursera.org/browse/biological-sciences
https://www.ncbi.nlm.nih.gov/
https://www.khanacademy.org/science/biology

4. KoHTpOJIb U OLIeHKA pe3y/IbTaTOB 0CBOeHHs 00111e00pa3oBaTe/IbHOM JUCIUIIMHBI

KoHTpolb M oOIleHKa pe3y/bTaTOB OCBOeHHsi 001eo0pa3oBaTe/ibHON AUCLUTITAHBI
PaCKpBIBAIOTCS Yepe3 AUCLMIIMHAPHBIE Pe3y/bTaThbl, HallpaBIeHHbIe Ha (OPMUpPOBaHKe 00IINX
¥ 1podecCHOHaTBHBIX KOMITETeHIIUH 110 pa3/ziesiaM U TeMaM Co/iep>KaHusl yueOHOro Marepuara.

Oo6mas/npodeccuoHanbHast Pa3pen/Tema Tun OLleHOYHBIX
KOMIIeTeHI[Us MepOonpPUATHS
OK 01. Beibupats crocobsl | Temsl 2.1 -2.3, 3.1- 3.3, 4.1- | O6cykeHMe 10 BOIIPoCcaM
pelieHus 3agau | 4.3, 5.1-5.4, 6.1-6.3, 7.1- | nekuuu
rpodeccroHaIbHOM 7.3, 8.1, 82, 9.1-9.3, Pa3paboTka ryioccapusi
lesaTenbHOCTH mpuMeHuTtenbHO | 9.411-o/c, 9.5I1-o/c, 10.1, | 3amosiHEHWe  CPABHUTE/IbHBIX
K Pa3/IMYHbIM KOHTEKCTam 10.2, 10.3T1-0/c, 11.1IT-0/c | Tabu1y

TectrupoBaHue

YcTHBIN oripoc

JMKTaHT Ha WCIO/b30BaHe
apryMeHTOB,
TEPMHUHOJIOTUY ¥ CUMBOJIUKH
WNupvuBuayanbHas
camocTosTe/ibHast paboTa
[IpencraBienre  pesy/bTaTOB
MpaKTHUeCcKux pabor
KoHTposbHbIE pabOThI

3arura TBOpUeckux paboT

OHOJIOTUYeCKOU

3ammra VHAVBUYaTbHbBIX
MPOEKTOB
BrinonHeHue 3a/laHUM

MPOMEXXYTOYHOM aTTecTaluu

OK 02. Wcnonb3oBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHnBaemasi AUCKYCCUS TIO

COBpEMEeHHbIe cpeactBa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOompocam KLU

TI0MCKa, aHa/IM3a 7.1-7.3, 8.1, 8.2, 9.1-9.3, | Pa3paboTka MeHTabHOM

u vHTepnperatmu | 9.4I1-o/c, 9.5I1-o/c, 10.1, | KapThl B MMHM rpynnax

rH(opMaluy, 10.2, 10.311-o/c, 11.111-0/c | BeimonHeHWe U 3aljUTa

u WH(MOPMaLMOHHBIe nabopaTopHbIX paboT

TeXHOJIOTUU [Jisl BbITIOJTHEHUST [TpencraBneHre  pe3ynbTaToOB

3ajau ripoeccroHaTLHOM MPAaKTUYeCKUX paboT

JlesiTeIbHOCTH [TpencTaBieHye yCTHBIX
Co00IIIeHUH C TIpe3eHTalvel,
MOATOTOBJIEHHBIX MO MEePEeYHI0
HMCTOYHUKOB,
PeKOMeH/J0BaHHBIX
rperno/iaBaTesieM

OK 04. OddektuBHo | Temnr 2.1 -2.3, 3.1- 3.3, 4.1- | ObcysxaeHue 1o Borpocam

B3alMO/IeMICTBOBATh u | 4.3, 5.1-5.4, 6.1-6.3, 7.1- | nekuuu

pabotatb B KosnekTHBe U | 7.3, 8.1, 8.2, 9.1-9.3, [IpeacraBieHue  pe3y/bTaTOB

KOMaH/ie 9.4I1-o/c, 9.5IT-o/c, 10.1, | mpakTUUECKHUX pabOT

10.2, 10.3I1-o/c, 11.1I1-0/c

3armra TBOpueCcKux pabor
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3anura
MPOEKTOB

WHAWBUYAJ/IbHBIX

OK 07. CopeiicTBOBaTh
COXPaHEHHIO OKpYKaroIIieit
cpebl, pecypcocbepexeHUro,
MIPUMEHSITh 3HAHUs

o6  U3MeHeHHWH  K/IMMaTa,
TIPUHLIUATTBI OepeXx/IMBOTO
TPOU3BOJACTBA, (P deKTUBHO
JIeMCTBOBATh

B qpe3Bquaf/iHbIX CUTyalUsAX

Temnr 1.1, 2.1 -2.3, 3.1- 3.3,

4.1-4.3, 5.1-5.4, 6.1-6.3,
7.1-7.3, 8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5IT1-o/c, 10.1,

10.2, 10.3I1T-o/c, 11.11I1-0/c

O6cyx/eHue 110 BOIpocam
NeKLUr

PaspaboTka ryoccapusi
3ariosHeHWe  CpPaBHUTE/bHBIX
TabmmI]

TectrupoBaHue

YcTHBIN orpoc

JMKTaHT Ha WCI0/Ib30BaHUe
apryMeHTOB,
TEPMUHOJIOTUY Y CUMBOJIUKU
WNupvBuayanbHas
caMmocTosiTe/IbHasi paboTa
[IpepcraBieHue  pe3y/bTaTOB
MPAaKTUYeCKUX paboT
KoHTpo/bHbIe paboThbI

3amuTa TBOpUeCcKux paboT
3amura VH/IUBHU/Ty a/TbHBIX
MIPOEKTOB

BeinonHenue 3aganui
MPOMEXKYTOUHOU aTTecTaljuu

OMOJIOTUYeCKOU

IIK 5.4. CocraBnisTh OTUeT IIO
BbITIOJITHEHHOMY 3a/laHMIO,
y4acTBOBaTb BO  BHEJpeHUU
pe3y/bTaToOB pa3paboToK.

9.1-9.3, 9.4IT-o/c, 9.5I1-o/c,
10.1, 10.2, 10.3I1-o/c,
11.1IT-o/c

O6cyx/eHue 0 BOMpocam
NIeKLn

PaspaboTka rioccapus
3ariosHeHWe  CpPaBHUTE/bHBIX
TabImI]

TectrupoBaHue

YcTHBIN orpoc

JMKTaHT Ha WCIOIb30BaHNe
apryMeHToB, OHOJ/IOrHUeCKOM
TEPMHMHOJIOTUY Y CUMBOJIUKU
WNupvuBuayanbHas
caMmocCTosiTe/IbHas paboTa
[IpepcraBieHue  pe3y/bTaTOB
MpaKTHUeCcKux pabor
KoHTposibHBIE paboThI

3armura TBOpUecKux paboT
3amuTa VH/IUBU/Ty a/TbHBIX
MIPOEKTOB

BeirosiHeHMe 3aaHui
MIPOMEXXYTOUHOM aTTeCcTarun

IK 5.5. [TpoBOgUTE
9KCIepUMEHTbl  T10  3a/laHHOM
METOZMKe, BBINOJHATL aHaIu3

9.1-9.3, 9.4I1-o/c, 9.5I1-o/c,
10.1, 10.2, 10.3IT-o/c,
11.1IT-0/c

O6cyx/eHue o BOMpocam
JIeKLIU
Pa3paboTka ryioccapusi
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pe3y/IbTaToB.

3arosHeHue  CpaBHUTE/IbHBIX
Tab/THI]

TectupoBaHue

YcTHbIM onpoc

JVKTaHT Ha WCII0Ib30BaHUe
apryMeHTOB, OHMOJIOTHUeCKOi
TePMUHOJIOTUU ¥ CUMBOJIMKU
NupvBuyanbHas
caMmocTosiTesIbHast paboTa
ITpencraBneHre  pe3ynbTaToB
MPaKTUYeCKUX paboT
KoHTpoJsbHbIe paboThbl

3aluTa TBOpUeCKUx paboT
3amura VH/IMBU/yaTbHbIX
IIPOEKTOB

BrinonHenue 3aganuii
NIPOMEXXYyTOUYHOU aTTecTaliuu
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ITPWIOXEHEHNE

KasnenjapHo - TeMaTHyeckoe IylaHUpoBaHHe paboueil mporpaMMsl 001jeo0pa3oBaTe/IbHOM AMCHUILIHHBI «bHOTOrHA».
Ba3oBblii ypoBeHb. O0béM 72 yaca.

No KomuecTBO yacos
n/ Ha3sBaHue pa3sjesoB, TeMm Jdara Teopernueckue | IlpakTukTnueckue | JIaboparopHsbie Popmet
Bcero KOHTPOJ/IA
n 3aHATUSA 3aHATUSA 3aHATHUA
Paspen 1. buosnorus Kak HaykKa. Ob6cyxeHue 1o
1 /KuBbIe cuCTeMbl U UX 2 2 - - BOIIpOCaM
opraHusanus JIeKLIUU
Tema 1.1. Buonorus Pa3paboTka
2 B cucTeMe Hayk. O61mas 2 2 - - ryioccapusi
XapaKTepUCTUKa KU3HU 3aronHeHue
3 Pa3zgen 2. XuMU4YeCKHi COCTaB U 10 CpaBHUTEIBbHBIX
CTPOeHHeE K/IeTKH > ! 4 TabJTHI]
Tema 2.1. X¥IMHU4eCKui COCTaB TectrpoBaHue
4 KJ1eTKU. Bozsa U MuHepasibHbIe 2 1 1 - YcTHBIM oripoc
BelllecTsa JWKTaHT Ha
5 Tewma 2.2. bronoruyecky BakHble 4 ) WCII0J/Ib30BaHUe
XUMHYeCKHUe COoeJMHeHNsI ) 2 apryMeHTOB,
Tema 2.3.CTpyKTypHO- Ouonoruueckou
6 (yHKI[MOHa/TbHas! OpraHM3aLys 4 2 - 2 TepMHUHOJIOTUU U
KJIeTOK CHUMBOJIUKU
Pazgen 3. )Ku3HejeATe/IbHOCTD NnpvBuayanbHas
7 K/IETKH 6 > 1 i CaMOCTOsATe/IbHAsI
8 Tema 3.1. O6MeH Bel1leCcTB 3 3 - - pabora
Y TIpeBpallleHre SHeprun ITpencraBnenue
B KJIeTKe pe3y/bTaToB
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9 Tema 3.2. buocuHTe3 6enka 2
10 Tema 3.3. Bupychol 1
Pa3pen 4. Pa3amMHo)XXeHHe U
11 UH/MBUya/IbHOE pa3BUTHE 6
OpraHu3sMoB
12 | Tema 4.1. Kv3HEHHBIN LUK KIETKH 2
13 Tema 4.2. @opmbl pa3MHOKEHUS 9
OpraHu3MOB
14 Tema 4.3. IugviBUyanbHoe ’
pasBUTHE OPraHU3MOB
15 Pazgen 5. Hac/ieqcTBeHHOCTD U 10
HU3MEeHYMBOCTb OPraHN3MOB
16 Tema 5.1. 3aKOHOMEpPHOCTH 4
HacJ/e/J0BaHus
17 Tema 5.2. CyenieHHOe 9
Hac/ae0BaHUe MPHU3HAKOB
18 Tema 5.3. 3aKOHOMEpPHOCTH )
H3MEeHUYUBOCTU
19 Tema 5.4. I'eHeTHKa uesioBeKa 2
Pa3pgen 6. OBo/mouoHHas
20 6
ouosiorus
21 Tema 6.1. OBo/IIOLIMOHHAS TEOPUS 2

U ee MeCTo B OUOoI0Tun

MPaKTUYeCKHUX,
7abopaTopHBIX
pabor
KoHTpoJibHBIE
paboThi
3awmra
TBOPYECKUX
pabot
3awmra
VH/JUBUYaTbHbIX
TIPOEKTOB
BrinosniHeHue
3a/laHuH
MPOME)XYTOUHOM
aTTecTaluu
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22 Tema 6.2. MUKpO3BOJIIOLIUS 2

23 Tema 6.3.Makpo3BositoLys 2

24 Pa3pgen 7. Bo3HUKHOBeHME U 6

pa3BUTHe )XM3HU Ha 3emJie
75 Tema 7.1. 3apoxzeHnue ’
Y pPa3BUTHE KU3HU
Tema 7.2. CucteMa OpraHu4eckoro
26 | wmwmpa. [IporcxoxeHve yeysoBeka — 2
aHTPOIIOTeHe3

97 Tema 7.3. OcHOBHBIE CTaUU 9
3BOJIIOL[MY YesIoBeKa

78 Paspen 8. Opranusmsl u 4
OKpYy)KamwIiias cpeja
Tema 8.1. Okosnorus

29 Kak Hayka. Cpe/bl )KU3HMU. 2

OKosoruyeckre GakTopbl
30 Tema 8.2. Dxosoruueckue 5
XapaKTepPUCTUKU TOMYJISALUN
31 Pa3zpen 9. CoobmiecTBa u 10
JK0/I0OTHUYeCKHe CHCTeMbl
3 Tema 9.1. CoobI11iecTBa OpraH13MOB, ?
9KOCHCTEMbI
33 Tema 9.2. TIpyupoHbIe 5KOCHUCTEMBI ?
34 | Tewma 9.3. brocdepa — riobanbHast 2

3KOCHCTeMa 3eM/IU
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35

Tema 9.4. BiivisiHre aHTPOIIOreHHBIX
(dakTopoB Ha buochepy

36

Tema 9.5. Bnusinue colpanbHO-
9KOJI0THYeCcKUX (hakTOpPOB Ha
3I0pPOBbE Ue/ioBeKa

37

Pa3pen 10. Cestekuus opraHusmoB,
OCHOBBI O0MO0TEeXHO0/I0rUHU

38

Tema 10.1. Cenekuyst
KakK HayKa Y npoLecc

39

Tema 10.2. OCHOBBI OMOTEXHOJIOTUH

40

Tema 10.3. BuotexHojoruu
B >KM3HU U npodeccuut

41

Pa3pgen 11. PemieHue KeicoB B
00/1aCTH OHOTEXHO/IOT UM

42

Tema 11.1.1. BuorexHosoruu
U TeXHUUYeCKHUe CUCTeMBI

IIpomexyTouHas aTTecTanus
(muddepeniupoBaHHbIN 3a4eT)

Bcero

72
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