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PaGouass mporpamma yuebnoro mnpenmera OVYIIL.13 buomorus pa3paboTaHa B COOTBETCTBHH C
TpeboBanusmu Ilpukaza Munnpocsemenus Poccun ot 24.06.2024 N 437 "OO6 yTBepxkIeHUH
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nporpamMMm cpenHero mnpodeccuonansHoro oopasoBanusi (CIIO) nHa ©0a3e OCHOBHOTO OOIIETO
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METOAMYECKUX PEKOMEHIAIMH 0 pean3aliy CpeJHEero o0IIero oopa3oBaHus B Mpeaenax OCBOCHHS
o0pa3oBaTesIbHON TTporpamMMBbl cpefHero mpodeccuoHanbHOro oopasoanus (ITuceMo MunucTepcTBa
npocsemienus Poccuiickoit @eneparmu ot 01.03.2023 1. Ne05-592); ¢ y4yeToM METOAMYECKHX
peKoOMeHAaIMi Mo pa3paboTKe W pealu3alud aJalTUPOBAHHBIX OOpa30BaTENbHBIX MPOrpaMM
cpeanero mnpodeccuoHanbHoro obpaszoBanus (IlucemMo MuHucTepcTBa 00pa3oBaHHs U HAayKd
Poccuiickoit ®enepanuu ot 22 anpenst 2015 r. Ne06-443).

Opranuzanus - pa3paboTIHK:
®enepanbHOE Ka3eHHOE NMpodeccuoHanbHOEe 00pa3oBaTeabHOE yupexkaeHne « CUBEpCKUN TEXHUKYM -
WHTEpHAT OyXxTrayTepoB» MHUHHCTEPCTBA TPY/Ia U COIMAIbHOM 3amuThl Poccuiickoit deaeparum

Paspabotunku:
AdanacreBa A.B., MatBeeBa H.I'. — npenogaBarenu ®KIIOY «CTHUb» Muntpyaa Poccun
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IMporokomr Ne 1 or « 26 » mutons 2026 .
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1. IMACHIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
1.1. MecTo y4eOHOro npeaMeTa B CTPYKTYpe OCHOBHOI nmpogeccuoHATIbLHOI 00pa3oBaTe/bHOI

NMPOrpamMMmbl

O6mmeobpazoBaTenbHbIi yueOHbIH peameT «buonorusy, nuzydaercs B 001eo0pa3oBaTeIbHOM
rukie yueoHoro rana OOII CIIO ¢ yuetoM npodeccruoHaabHON HAMPaBICHHOCTH B COOTBETCTBUU C
®I'OC CIIO cnennanbHOCTH 38.02.01 «IKOHOMUKA M OyXTaJATEePCKUil yuer (110 0TPacasiM)».

TpynoemkocTts ydeOHOTO mpeameTa «buonorus» Ha 0a30BOM ypOBHE COCTaBJsIeT 72 4aca, U3
KOTOpbIX 64 yaca - 6a30BbIM Moayihb (6 pa3genoB) u 8 yacoB - HMpHUKIaAHOW Moaynb (1 paszmen),
BKJIFOYAIOUIUI MPaKTUKO-OPUEHTUPOBAHHOE cojepkanue crnenuaibHocT 38.02.01 «DxoHOMUKA U
OyXranTepckuii yder (1o OTpaciisam)y.

[IpodeccronanbHO-OPUEHTUPOBAHHOE COJIEP)KAHUE peallu3yeTcsli B MPHUKIAJHOM MOIYJie
(pazmen 5 “buonorus B KM3HH®) Ha Marepualie KEHCOB, CBS3aHHBIX C aHAIM30M HH(POPMAIUH O
Pa3BUTHUU U MPUMEHEHHH OMOTEXHOJOTUHN MO OTpacisaM Oyayiied mpodeCcCHOHATbHON e TENbHOCTH
oOyuaromuxcsi. Kpome Toro, mpodeccuoHaabHO-OPUEHTUPOBAHHOE COJEp)KaHHE YUHUTHIBAETCS B
paznene 4 “Dxoyiorws” TPU BBITIOJHEHUH JTa0OPATOPHBIX M TMPAKTUYECKHX PAOOT, CBSA3aHHBIX C
Oyny1ieit mpodhecCHOHaTBLHOM NeITETbHOCTRI0 00YYarOIINXCS.

Ilepuon oOydeHMs U paclnpefesieHHe @0 CEMECTpaM oOmpenesieT oOpa3oBaTeabHas
OpTraHu3aIs CAMOCTOSTENBHO, C YUYETOM JIOTUKU (POPMHUPOBAHUS MIPEIMETHBIX PE3yIbTATOB, OOIIUX H
npohecCHOHABHBIX KOMIIETEHIIMH, MEXIPEIMETHBIX CBsI3eld C JAPYTMMU Y4YEOHBIMH MpeIMeTaMu
00111e00pa3oBaTEIHLHOTO U 00IIETPO(HEeCCHOHATBHOTO IIMKJIOB YYEOHOTO TJIaHa.

1.2. llean v IJIaHUPYeMble pPe3yJabTAThl OCBOECHUS Y4eOHOr0 MpeaAMeTa

1.2.1. Ieaw 00meodpa3zoBaTEIILHOTO YICOHOTO MPEaMETA:

(GbopMHUpOBaHNUE Yy CTYIEHTOB MPEICTABIECHUS O CTPYKTYPHO-(QYHKIMOHAJIBHON OpraHU3alluu
KHUBBIX CHUCTEM DAa3HOrO paHra Kak OCHOBBI NPHUHATHSA PEIICHUH B OTHOLICHUHM OOBEKTOB >KHUBOM
MIPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIUX.

3amayu y4eOHOIro nmpeamera:

1) chopMHpOBATh TMOHUMAHUE CTPOEHUS, MHOTrooOpa3us U OCOOCHHOCTEH >KMBBIX
CHCTEM Pa3HOI'0 YpOBHsS OpPraHU3alllM, 3aKOHOMEPHOCTEH NMPOTEKaHUsI OMOJIOTMYECKUX MPOLECCOB U
ABICHUM B OKpYXarolled cpeae, LeJOCTHOM HaydyHOM KapTHHBI MHpA, B3aWMOCBSI3H W
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS ONpEAeNATh KHUBble OOBEKTH B MNPUPOAE; MPOBOIUTH HAOIIOACHHUS 32
9KOCHCTEMaMM JUIsl BBISBICHMS €CTECTBEHHBIX M AHTPOIOTEHHBIX HM3MEHEHUI, MHTEepIpeTHPOBaTh
pe3yabTaThl HAOIIOICHUH,

3) copMHpOBATh HABBIKM MPOBEACHUS MPOCTEHIINX OHOJIOTMYECKHX HSKCHEPUMEHTATBHBIX
UCCIIEIOBAaHMIA C COOIIOZICHNEM MPaBMII 0€30MacHOr0 0OpaIieHus ¢ 00BEKTaMU U 000PYAOBaHUEM;

4) pa3BUTh YMEHHs HCMOJIb30BaTh MH(OPMALUI0 OHMOJIOTHYECKOrO XapakTepa U3 PpazIuuHBIX
UCTOYHUKOB;

5) c(opMHPOBATH YMEHHsI IPOrHO3UPOBATH MOCIEACTBUS CBOCH JESTEIbHOCTH IO OTHOLIEHHUIO K
OKpYXaroIIe cpeie, COOCTBEHHOMY 370POBBIO; OOOCHOBBIBATH M COOIOJATh MEPHI MPOPUITAKTHKA
3a00JIeBaHH.

6) c(popMHpOBATH TOHUMAHKUE 3HAYUMOCTHU JOCTHKEHUN OMOJIOTMYECKON HAyKH U TEXHOJIOTMH B
NPAaKTUYECKON JEATeNbHOCTH YEJIOBEKA, DPA3BUTHHM COBPEMEHHBIX MEAMLMHCKUX TEXHOJIOTUH WU
arpoOMOTEXHOJIOTHH.



1.2.2. Iliianupyembie pe3yJbTaThl 0CBOEHUS 001eodpa3oBaTe/IbHOIO Y4eOHOro npeaMera

B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ko u IlnanupyemMble pe3yJibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
HAHMEHOBaHUeE
¢opmupyembIx O6uue Ipeamernbie
KOMI eTeH Uil
OK 01. Beibupatp Ymenusi: c(OPMHUPOBAHHOCTh 3HAHWKA O MeCT€ W pPOJIM OWOJOTHH B
CIIOCOOBI PeLICHNS ® pacro3HaBaTh 3ajadqy  W/WIH npobieMy B | CHCTEME HAay4HOrO 3HaHMA; (YHKIMOHAJIBHOH IPaMOTHOCTH
3ama4 5 poeCCHOHATBHOM U/MIIU COLMATBLHOM KOHTEKCTE YeJI0BeKa JUIA PeIICHUs XKU3HEHHBIX IPooiem;
npodeccruoHaIbHOM
eSTENBHOCTH e aHATM3UPOBATH 3a1ady W/WIM MPOOGIEMY H BBIIEIATH | CPOPMHPOBAHHOCTE  YMEHHS  PACKpbIBaTh  COJCPIKAHHE
IPUMEHHTEITHHO K €€ COCTaBHBIE 4YaCTH; OIPEACIATHL JTalbl PELUICHUS OCHOBOITOJIararommux OMOJIOTUYECKUX TECPMHUHOB U IOHATHUU:
pasIHIHbIM 3aj1a4n KHU3Hb, KJIETKA, TKaHb, OPTaH, OPraHWU3M, BH, TOIYJISIIHS,
KOHTEKCTaM e BbUBIATh M AhPEKTHBHO HcKaTh HHOOpMaIHIo, | YKOCHCTEMa, ouoreHo3, Owuocdepa; wmerabomusm (oOMeH
HEOOXOUMYIO ISl pEIICHUS 3a/1aud U/Uiau mpoosiempr | BELICCTB u HpEBpaLICHUC OHEPIUH), roMeocTas
e  COCTABHTH ILIAH ICHCTBUS (camoperyusiius), OMOCHHTE3 Ocika, CTPYKTYypHas

e OnpeseNuTh HCO6XOI[I/IMI->IC pecypesl opraHu3anyAa KHUBbIX CUCTEM, JUCKPCTHOCTb, CaAaMOPETYJIALUA,

o BNATETh  AKTYANBHBIMH  MeTOmaMH  paGorei B | CAMOBOCIPOM3BEJCHNE (peripoyKiusi), HACJIEICTBEHHOCTD,

HpO(I)eCCHOHaHBHOﬁ U CMESKHBIX C(1)ean HN3MCHYMUBOCTh, OSHCPro3aBUCUMOCTb, POCT U pPa3BUTHC,

ypOBHEBasi OpraHU3aIus;
c(OpMUPOBAHHOCTh ~ YMEHHSI  PACKpbIBATh  COJAEpKAHHE
OCHOBOIIOJIATAIONINX OWOJIOTMYECKUX TEOPHUHl H THUIIOTE3:

® pPCAIN30BATH COCTaBJICHHBIH IIJIaH
¢ OLCHUBATH PE3YyJIbTAT U MOCICACTBUA CBOUX ﬂeﬁCTBHﬁ
(CaMOCTOHTeJ'IBHO HnJIn C IOMOIIBIO HaCTaBHI/IKa)

KJIETOYHOW, XPOMOCOMHOUM, MYTAllMOHHOM, >BOJIOLMOHHON
3HaHuAa: > XP - MY ’ i

MMPOUCXOKACHUA )KU3HU U YCJIIOBCKA,

® aKTyalbHBIH TPO(PECCHOHANBHBIH ¥  COLMAIBHBIN
c(hOpMUPOBAHHOCTh YMEHHSI PACKPHIBATH OCHOBOIOJIATAIOIINE

KOHTCKCT, B KOTOPOM NPUXOAUTCA pa6OTaTB " )KUTb
Oouosornueckue 3akoHbl U 3akoHomepHoctu (I'. Mengens, T.

L OCHOBHBIC HCTOYHUKHW HHMOpMAOIUU H cC Cbl IJIsd
(bop pecyp Moprana, H.W. Basunoa, D. I'ekkemns, ®. Mromnepa, K.

pemieHust 3ama4 ¥ mpoOiieM B MPO(ecCHOHATBHOM

bapa), rpaHuIbl HX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;
W/WIIM COLMAIbHOM KOHTEKCTE
NpUOOpPETEHUE OIbITa MPUMEHEHHS OCHOBHBIX METOJOB
HAy4YHOTO  IIO3HAHUS,  HUCIOJIB3yeMBIX B  OWOJOTHU:

Ha6J'IIOI[CHI/I$I N OIIMCaHHsA XHUBBIX CHCTEM, IIPOLECCOB H

® QITOPUTMBI BBIOJHEHUS paboT B MPOodeCCHOHATBHON
U CMEXHBIX 007acTAX

® MCTOAbI pa6OTbI B HpO(pGCCPIOHElJ'IBHOI’I n CMCXKHBIX




cdepax
CTPYKTYPY ILIaHa JIJIsl PELICHUs 3a1a4

MOPSAOK OLIEHKH  Ppe3yJIbTaToOB
podecCHOHAIBHON 1eATEIbHOCTH

peuieHus  3a1a4y

HBHCHHﬁ; opranu3aivu W MOPOBCACHUSA OMOJIOTHYECKOrO
OKCIICPUMCHTA, BBIIBHKCHUA THIIOTEC3, BBISIBJIICHUA
3aBUCHMOCTHU MCKIY HCCICAYyCMbIMU BCJIIMYHNHAMMU,

OOBSCHEHUS] TOJYYEHHBIX PE3yJbTaTOB U (POPMYIUPOBAHUS
BBIBOJIOB C HCIOJb30BAaHUEM HAYUYHBIX NOHSTUW, TEOpUH U
3aKOHOB;
c(OpMHUPOBAHHOCTD
IPU3HAKA  BUPYCOB,

yMEHHUs
KJIETOK

BBIJICJIATh  CYIECTBCHHBIC
MPOKApHOT W DYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIICHO30B M HKOCHCTEM; OCOOEHHOCTH IPOIECCOB
oOMEHa BEIIECTB U TPEBpAILCHHS JHEPTUM B KIETKE,
doTocuHTE3a, TUIACTHYECKOTO W DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIUIOJOTBOPEHUS, Pa3BUTHS U
pa3sMHOXEHHS, WHIUBHIYaJIbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHE3a), OOpPBHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
otOopa, BHI000pa30BaHMsl, IPUCIIOCOOIEHHOCTH OPTaHM3MOB
K cpene OOWTaHMS, BIHMSHUS KOMIIOHEHTOB 3KOCHCTEM,
AQHTPOITOTEHHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOCH MECTHOCTH,
KpYroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B 6rochepe;
c(hOpMUPOBAHHOCTh YMEHHS pelIaTh OMOJIOTHYECKHE 3a7ayH,
COCTaBIISITh CKpCIIUBAHHS IS
pa3HBIX THIIOB HACJICJIOBAaHUS MPHU3HAKOB y OPIraHU3MOB,

COCTaBJIATH

TCHOTUIIMYCCKUEC CXCMBbI

CXEMBI TIIEpE€HOCAa BCIIECTB W OHCPrud B

sKocucTeMax (IIenu MUTaHus, TUIIEBBIE CETH)

OK 02.
OcCy1ecTBIsATh
MTOMCK, aHAJIU3 U
HUHTEPIIPETAIHUIO
uHpOpMaLuy,
HEOOXOOUMOM I
BBINOJIHEHHS 32734

YmMmenus:

OTPEEIISITh 3aa4H JIJIsl MOUCKa HH(POPMAIHH
OIPEEISITh HEOOXOAUMBIC HCTOYHUKH HH(POPMAIHH
TUTAHUPOBATh MPOIIECC MTOUCKA

CTPYKTYPHUPOBATh MMOJIy4aeMyt0 HHPOPMAIIHIO
BBIIEIATH  HaubOoee

3HaA4YMMOC B MNEpCUYHC

cOPMHUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  OICHHBATH
nHOpMAINI0 OHOJOTUYECKOTO COJEPKaHMsI, BKIIOUYAOIIYIO
NICEBJAOHAYYHBIC 3HAHUSA U3 PA3JIMYHBIX HCTOYHUKOB (CpeJICTBa
MaccoBOW WH(OpPMALNK, HAyYHO-TIOMYJIIPHBIE MaTepUalbl);
UHTEPIPETUPOBATh  OTUYECKHME  aCMEeKThl  COBPEMEHHBIX
UCCIIC/IOBAaHWI B OWOJIOTMH, MEIWIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh  TI00AEHBIC

AKOJIOTUYECKHUE  TPOOIEMBI




npodeccruoHaIbHOM
JICSITEIbHOCTH

uHpOpMauu
® OIIEHUBATh MPAKTHYECKYI0 3HAYUMOCTH PE3yJIbTaTOB
TIOMCKa
e 0(GOpMIATH pe3yIbTATHI TOUCKA
3HaHuA:
® HOMEHKJIAaTypa  HH(OPMALUOHHBIX
NPUMEHSEMBIX B IPOGECCHOHAIBEHOMN e TEbHOCTH

HCTOYHHKOB,

® TIpUEMBI CTPYKTYPUPOBaHUS HHOOPMAIHH
e (opmaT opopmIIeHUS PE3yTbTATOB MTOMCKA
nHpopmarun

COBPEMEHHOCTH, (OPMHUpPOBATH IO OTHOIICHHIO K HHUM
COOCTBEHHYIO MO3HUIIHIO;

chOopMUPOBAaHHOCTh ~ yMEHUH  co37aBaTh  COOCTBEHHBIC
NMACbMEHHBIE M yCTHBIE  COOOIICHHWS HAa  OCHOBE

Ounoyoruveckoii MHPOPMAIMU W3 HECKOJIBKUX HMCTOYHUKOB,
IrPaMOTHO UCIOJB30BaTh MOHATUHHBIN anmnapat OMOJIOTHU

OK 04. Pabotath B
KOJUIEKTHBE U
KOMaHze,

3¢ dexTuBHO
B3aHMOJICHCTBOBATh
C KOJUIETaMH,

YMmeHnusa:
® OpraHU30BBIBATH PaOOTY KOJUIEKTHBA U KOMaHIbI
e B3aUMMOJICICTBOBATL C KOJUICraMHu,
KIIMEHTaMH B X0]1e TPO(HeCcCHOHANBEHOM NesTeIbHOCTH
3Hanua:

PYKOBOJICTBOM,

® JICHMXOJIOTMYECKHUE OCHOBBI JCATCIBPHOCTHU KOJIJICKTHBA,

npuo 6p€TeHI/Ie OIllbITa IIPUMCHCHHA OCHOBHBIX MCTOJ0B
HAaYy4YHOI'O HCIIOJIb3YEMbIX B OMOJIOTHH:
Ha6J'IIOI[CHI/I$I U OIIHMCaHusA MXHUBBIX CHCTEM, IIPOLECCOB H

SIBJICHUM;

IIO3HAaHUA,

OpraHM3allii W TPOBEACHHUSI OUOJIIOTUYECKOTO
IKCIIEPUMEHTA,
3aBUCUMOCTH

BBIIBHKCHUA
MCKIAY HCCIICAyCMbIMU

THUIIOTE3, BBISIBJICHUA

BCJINYHUHaAMMU,

PYKOBOJICTBOM, [ICHXOJIOTHYECKHE 0COOEHHOCTH JIMYHOCTH OOBSICHEHUS] TOJNYUYEHHBIX PE3yNbTaTOB U (POPMYITUPOBAHUS
KJINEHTaMH. e  OCHOBbI IPOEKTHOM AESATENBHOCTH BBIBOJIOB C HCIIOJIb30BAHHEM HAy4YHBIX MOHATHI, TEOpUU H
3aKOHOB
OK 07. Ymenus: c(hOpMUPOBAHHOCTh YMEHHSI TIPUMEHSATH MOJYUYCHHBIC 3HAHUS
ConeiicTBOBaTH e cO0II0IaTh HOPMBI IKOJIOTUYECKOM 0€30MacHOCTH JUTsl OOBSICHEHUST OMOJIOTHYECKHUX IMPOLIECCOB U ABIICHUH, I
COXPAaHCHUIO ® OIpeaedATh HAlpaBJICHUS pecypcoc6epe)KeHHg B MMPUHATHUA MMPAKTUICCKUX pemeHHﬁ B IIOBCEIHEBHOM JKH3HH C
0pr>Ka10meﬁ paMkax HpO(bCCCHOHaHBHOﬁ JESITEJIbHOCTH I10 OCJIBIO obecmeueHnsT 0€30IACHOCTH CBOETO 300POBbA U
Cpeanl, Hpoq)eccpn/[ (CHGHI/IaHBHOCTI/I) 3I0pOBbs  OKPYXKAXOIIUX oA, COOII0IEHNS 3JI0pOBOTO
pecypcocOepekeHuI0 | 3uanus: o0pa3a >KU3HHU, HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY’Karolei
, 9bbeKTHBHO  IpaBHIIA YKOJIOTHUECKOH GE30MACHOCTH NP BeIeHHH | IPUPOIHOM Cpeae, IIOHMMAaHHE HEOOXOMMMOCTH

JIEUCTBOBATEL B
4Ype3BbIYANHBIX
CUTYalLUsX.

poQeCCUOHATBHOM IeATETbHOCTH

® OCHOBHBIC PECYPCHI, 33/ICHICTBOBAHHBIC B
npoeccCHOHAIBHON IeATeTbHOCTH

e IyTH 0OecTeueHus: pecypcocOepeKeHHS

WCTIONB30BaHMS JOCTIDKCHHM COBPEMEHHOM OHWOJOTHH U
OMOTEXHOJIOTHH JIJIsl pAIMOHATLHOTO MIPUPOIOTIONB30BaAHUS




IIK 2.6.
OcymiecTBisITE COOp
UHPOpPMALIUHU O

e TEIbHOCTH
o0BeKTa
BHYTPEHHETO
KOHTPOJIS 110
BBITIOJTHEHUIO
TpeboBaHUi
MPaBOBOM 1
HOPMATHBHOM 0a3bl
U BHYTPEHHHX
perjiiaMeHToB

IIpakTHYecKkHil ONBIT:

® BBINOJHEHUU KOHTPOJIBHBIX MPOLEAYP U UX

JIOKYMEHTUPOBAHUH
Ymenus:

® TPOBOAUTHL COOP MHGOPMAITUH O IEATETLHOCTH
00BEKTa BHYTPEHHETO KOHTPOJIS MO BBHITIOTHEHUIO
TpeOOBaHUH MPABOBOM M HOPMATUBHOM 0a3bI U
BHYTPEHHUX PErJIaAMEHTOB

3HaHus:

e MeToAbl cOopa nH(MOPMALIUU O JESTEIBHOCTH 00BEKTa
BHYTPEHHET0 KOHTPOJIS MO BBHIMOIHEHUIO TPeOOBaHUIA
MPaBOBOM M HOPMATHUBHOW 0a3bl U BHYTPCHHHUX
perjiiaMeHTOB.

c(hOpMUPOBAHHOCTh YMEHUS MIPUMEHSTh MOTYYCHHbIE 3HAHUS
JUTsl OOBSICHEHUST OMOJIOTUYECKHX TMPOLIECCOB U SBICHUH, I
MPUHATHS MPAKTUUECKUX PEIICHUIN B MTOBCEIHEBHON KU3HH C
Leiablo  obecniedyeHusi O€30MacCHOCTH CBOETO 3J0pPOBbS U
3I0POBbSI  OKPYXKAIOIIUX JIFOJICH, COOJIOJACHUS 3I0POBOTO
o0pasa >KM3HHU, HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpY KaroIIei
MIPUPOTHOM cpene; HEOOXOIMMOCTH
WCIIOJI30BAaHUS JOCTIKEHUH COBPEMEHHOW OWOJOTHH W

IIOHUMAaHHuC

OMOTEXHOJIOTUH JIJIsl pallMOHATIBHOTO MTPUPOI0II0JIB30BaHUS

cOPMHPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  OICHHBATH
UHPOPMALIMIO OHOJOTMYECKOTO COJCPKAHUS, BKIIOYAIOLIYIO
TIICEBJJOHAYYHBIE 3HAHUS U3 PA3IMYHBIX HCTOYHHKOB (CpPE/ICTBA

MaccoBoi WHGOpPMAlLMU, HAYYHO-TIOMYJISIPHBIE MaTepHallbl);

WHTEPIPETUPOBATh  ITHYECKHE  ACIEeKTBl  COBPEMEHHBIX
HCCIIEIOBAaHUI B OMOJOIMH, MEIULMHE, OHOTEXHOJOIHH;
paccMaTpuBaTh  TJIOOANBHBIE  JKOJOTUYECKUE  TPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHHIO K HHUM
COOCTBEHHYIO TTO3UIINIO;

chOpMUPOBAHHOCTh ~ yMEHUW  co37aBaTh  COOCTBEHHBIC
NUCBMEHHBIE M YCTHBIE  COOOINEGHHMS HAa  OCHOBE

OMOJIOrHUECKOM I/IH(l)OpMaI_[I/II/I N3 HCCKOJBbKHX HWCTOYHHUKOB,
T'paMOTHO HUCIIOJIB30BATbh MOHATHNHBINA arrapar OMoIOorum




2. CTPYKTYPA U COJAEPKAHUE

YYEBHOI'O IPEJIMETA «bHOJIOI' U5»

2.1.00bem y4yeOHOTO nmpeaMeTa U BU/IbI y4eOHOH padoThl

Bun yueO6Hoi padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrPaMMbl Y4eOHOT0 IIpeIMeTa 72
B T.4.

OcHOBHOE coaepkaHue 62
B T. U..

TEOPETHUECKOe 00yUICHUE 38
MPAKTUYECKUE 3aHATHUS 14
1a00paTOPHBIC 3aHATHUS 4
KOHTPOJIbHBIE Pa0OTHI 6
I[IpodeccuoHaIBHO-OPUEHTHPOBAHHOE cojepkaHue 3
(copep:xaHMe NMPUKJIATHOTO MOTYJIA)

B T. U..

TEOPETUUECKOE 00yUeHUE 4
MMPAKTUYECKUE 3aAHATUS 4
IIpome:xxyTounas arrectauus (1uddepeHuMpPOBAHHBINA 3a4€T) 2




2.2. TemaTn4yeckuii V1aH U cofepKaHUE Y4eOHOI0 peaMeTa

HanmeHnoBanue Copepxanue yueOHOro Mmareprasa (0CHOBHOE  NPodecCHOHATBHO-OPHMEHTHPOBAHHOE), O6bem | Popmupyembie
pa3/esioB U TeM JadopaTopHbIe U MPaKTHYeCKUe 3aHATUS, IPUKJIATHON MOAYJIb (IPH HAJIUYMH) YacoB | KOMIETEHIHHU
1 2 3 4

Pa3nea 1. KieTrka — cTpyKTYpHO-()YHKIHOHAJIbHAS €IMHHUIIA }KMBOT'0 18
Tema 1.1. OcHoBHOe coepkaHHue 2 OK 02
buoJjorus kak Teopernueckoe o0yueHue: 2
Hayka. O6mas CoBpeMeHHbIE OTpaciIy OMOJIOrHUYecKUX 3HaHUH. CBsI3b OMOJIOTUH C APYTUMH HAyKaMu: OMOXUMUS,
XapaKTepUCTHKA  |Gyodusuka, OMoHKKa, TeHoreorpadus u ap. Posb u Mecto 6rosioruu B GOPMUPOBAHHN COBPEMEHHOIM
AHH3HH HAy4YHOH KapTUHBI MUpa. Y POBHH OpraHU3aluu )KUBOM MaTepuu. O01as XapaKTepuCcTUKa )KU3HU, CBOMCTBA

JKUBBIX CUCTEM. XMMHUYECKHI COCTaB KIETOK
Tema 1.2. OcHOBHOe coJep:KaHue 6 OK 01
CTpyKTYpHO- Teoperuueckoe o0yueHue: 2 OK 02
¢ynxuuonanbHast | Kierouynas teopus (T. [lIsann, M. llneiinen, P. Bupxos). OCHOBHbIE MOJIOKEHHS COBPEMEHHOM OK 04
OpraHu3sanms KJICTOYHOU T€OpHUHU. THUIIBI KJIETOYHON OpraHU3alyu: IPOKAPUOTUYECKUN U DYKAPUOTUYECKUM.
KJIETOK OHOKJIETOYHBIE U MHOT'OKJIETOUHbIE OpraHu3Mbl. CTpoeHHe MpoKapuoTHyecKoil kinetku. CTpoeHue

YKapUOTHUECKOM KJIeTKH. HekieTounble (hopMbl KU3HH (BUPYCHI, OakTepruodaru)

JlaGopaTopHbIe 3aHSATHS 2

[TpuoOpeTenue onbiTa MPUMEHEHUS TEXHUKA MUKPOCKOTIMPOBAHUS ITPH BHIMOJIHEHUH JTa00paTOPHBIX

pabor:

Jlaboparopnas pabota Nel «CtpoeHue KIeTKu (pacTeHHsI, )KUBOTHBIC, TPUOBI) U KICTOYHBIC BKITIOUCHHS

(KpaxmaJ, KapOTUHOUABI, XJIOPOILJIACTHI, XPOMOILIIACTHI)»

[TonroroBka MUKponpenapaToB, HAOJIOAEHUE ¢ TOMOIIbI0 MUKPOCKOIIA, BBISIBIIEHUE Pa3InIUi MEXKIY

U3y4yaeMbIMU 00beKTaMu, (HOPMYJIUPOBAHKUE BbIBOIOB

IlpakTHYecKHne 3aHATHSA: 2

BupycHsle u 6akTepuanbHble 3a001eBanus. O0IMe NPUHIUITBI UCTIONIb30BaHUS JIEKAPCTBEHHBIX BELIECTB.

Oco0eHHOCTH TPUMEHEHUs aHTHONOTHKOB. [IpecTaBnenne yCTHBIX COOOLIEHUH ¢ Ipe3eHTaluEeH,

MIOATOTOBJIEHHBIX I10 NEPEYHI0O NCTOYHHUKOB, PEKOMEHI0BaHHBIX NPENOIaBATEIEM
Tema 1.3. OcHoBHOe coep:KaHue 4 OK 01
CTpyKTYypHO- Teoperuueckoe o0yueHue: 2 OK 02
¢yakuuonaabHbie | XpomocomHast Teopust T. Moprana. CtpoeHre XpoMocoM. XpOMOCOMHBIN HAOOP KJIETOK, TOMOJIOTHYHBIC U
daxTopsl HErOMOJIOTMYHBIE XPOMOCOMBI, TaIJIOWIHBIN U TUItonaHbid Ha0op. Hykneumnossie kucnotel: JIHK, PHK
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HACJIe/ICTBEHHOCTH | HAXOXJICHUE B KJIETKE, UX CTpOeHHE U (YHKIMH. MaTpUyHbIe IPOIECCHI B KJIETKE: PETUTUKALIHS,

OounocuHTe3 Oernka, pernaparysi. [ eHeTHYeCKUi KOJT M €T0 CBOMCTBA

IlpakTHYeckne 3aHATHSA: 2

Pemenue 3a1a4 Ha onpeseneHrne Nocae10BaTeIbHOCTH HYKI€OTHI0B, aMUHOKHUCIIOT B HOPME U B Cllydae

M3MEHEHUs MocieoBareabHoCcTH Hykieotuaos JJHK
Tema 1.4. OcHoBHoOe coep:kaHue 2 OK 02
O0Omen BemecTs 1 | TeopeTnueckoe o0yueHue: 2
npeBpanieHue [TonsiTne MeTaboNMM3M. ACCUMIIIALINS U JUCCUMWIIALINS — JIBE CTOPOHBI MeTabonm3ma. Tumnsl oOMeHa
JHEPruM B KJIETKE | BEIIECTB: aBTOTPOQHBIN B reTepoTpodHBIN, a3poOHBINA U aHAPOOHBIH. [ImacTnyeckuii oOMeH.

PorocuHTe3. XEeMOCHHTE3
Tema 1.5. OcHoBHOe cojiepKaHue 2 OK 02
Kusnennbiii nuka | TeopeTnueckoe o0ydyeHuHe: 2 OK 04
KJeTku. MuTo3. KneTtounslii 1uKI1, €ro nepuoipl. MuTo3, €ro CTauu U NpOUCXOAsSIIMe MpOoIecChl. buonornueckoe
Meiio3 3HauYeHHEe MUTO3a. Meito3 u ero cranuu. [loBegenue xpomocom B meitoze. Kpoccunrosep. buonoruueckuit

CMBICII M€ii03a
KounTtpoabHas MonekynsipHbIi ypOBEHb OPTaHU3AINH KUBOTO 2
paborta
Paznen 2. Ctpoenne U GyHKUMH OPraHu3Ma 20
Tema 2.1. OcHoBHOe coepkaHue 2 OK 02
Crpoenne TeopeTnueckoe odyueHue: 2 OK 04
Opranusma MHOroKIeTOUHbIe OPraHu3Mbl. B3aUMOCBS3b OPraHOB U CUCTEMBI OPTAaHOB B MHOTOKJIETOYHOM OpraHHU3ME.

I"'oMeocTa3 opraiusma U ero nojiepKaHue B MPOLECcce )KU3HEAEATENbHOCTH
Tema 2.2. OcHoBHoOe coJep:kaHue 2 OK 02
DopmbI Teopernueckoe o0yueHnue: 2
Pa3MHOKeHU s ®opmbl pa3MHOKEHUS! Opranu3MoB. becnonoe u nosoBoe pazMHokeHne. Bupl 6ecronoro pa3sMHOKEHUSI.
OpPraHu3MoB ITosoBoe pazMHOkeHuE. ["ameTorenes y suBoTHbIX. CriepmaTtoreses U oorenes. CTpoeHue MOoJI0BbIX

KJ1eTOK. O11010TBOpPEHUE
Tema 2.3. OcHOBHOe co/Iep;KaHue 2 OK 02
Omnrorenes Teopernueckoe o0yueHue: 2 OK 04
pacrenui, WunuBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpUOreHe3 U ero craauu. IlocTaMOproHaIbHbIN EPUOI.
KMBOTHBIX H Craguu nocToMOpHOHAIBLHOTO Pa3BUTHS Y )KUBOTHBIX U uesoBeka. [Ipsmoe u HenmpsiMoe pa3BUTHE.
yesl0BeKa buonoruueckoe crapeHue U cMepTb. OHTOreHe3 pacTeHU
Tema 2.4. OcHoBHOe coepKaHue 4 OK 02
3axonomepHoctn | Teopernyeckoe o0yueHue: 2 OK 04
HacJ/IeI0BAHUA OcHOBHBIE MOHATHS TeHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHbl I'. Menaens
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(MoHOTHOpHIHOE U MOJUTHOPHIHOE CKpenrBaHue). B3anmoeiicTBre reHoB

IlpakTHYecKHne 3aHATHIA: 2

[TpakTideckas pabora Ne3. Pemienue 3a1a4d Ha onpeieJieHre BEPOSITHOCTH BOSHUKHOBEHHUS

HACJIEJACTBEHHBIX MPU3HAKOB IIPU MOHO-, JIU-, TOJIMTHOPUIHOM U aHATM3UPYIOIIEM CKPEIIMBAHUH,

COCTaBJICHUE T€HOTUIIMYECKUX CXEM CKpEIIMBaHUs
Tema 2.5. OcHoBHoOe coep:kaHue 4 OK 01
Cuensiennoe TeopeTnueckoe odyueHue: 2 OK 02
HacJ/Jie10BaHue 3axoHns! T. MopraHa. CuerieHHOE HacJIeJOBaHKUE T€HOB, HapylIeHUE CHCIICHU. Hacnenosanue
NPU3HAKOB IIPU3HAKOB, CLICIUICHHBIX C MOJIOM

IlpakTHYecKkHne 3aHATHIA: 2

[Tpaktuyeckas pabora Ne4. Perienue 3a1a4 Ha onpeesieHue BEPOATHOCTH BOZHUKHOBEHHUS

HACJICACTBEHHBIX ITPU3HAKOB IIPH CLIETVIEHHOM HACJIEA0BaHUH, COCTABICHUE T€HOTUITNYECKUX CXEM

CKpEILMBAHUS
Tema 2.6. OcHoBHOE coepkaHue 4 OK 01
3akonomepHoctd | Teopernueckoe o0yuyeHue: 2 OK 02
H3MEHYNBOCTH M3MEHYUBOCTH IPU3HAKOB. BUIbI M3MEHUMBOCTH: HACJIEACTBEHHAS ¥ HEHACIIEACTBEHHAS. 3aKOH OK 04

TOMOJIOTHUECKUX PSAIOB B HacienacTBeHHOM n3meHunBocT (H.W. BaBunoB). MyTtarrionnas Teopust

W3MEHUYMBOCTH. BHIbI MyTalMil 1 IPUYMHBI UX BO3HUKHOBEeHUsA. KapunoTun yenoseka. HacnencrseHHbie

3a0osieBaHus YelloBeKa. | eHHbIe U XpOMOCOMHBIE 00Ie3HH uenoBeka. bone3Hnu ¢ HacineICTBEHHOM

MPEAPACTIONOKEHHOCTHIO. 3HAYECHUE MEAUIIMHCKON TeHETHKHU B MIPEAOTBPAIICHUN U JICUCHUH

TeHeTUYECKUX 3a00JIeBaHNI YelIOBEKa

IpakTHYeckne 3aHATHSA: 2

[Tpaktuueckas pabota Ne5. Perienue 3a1a4 Ha onpeesieHUe TUIIa MyTalluy MIPH Miepeaayue

HACJIEACTBEHHBIX MPU3HAKOB, COCTABJICHHE FT€HOTUIMYECKUX CXEM CKPEILIMBAHMS
KontpoabHasn 2

Ctpoenue 1 GpyHKIIMH OpraHu3Ma
paborta
Paznea 3. Teopusi 3BoJIIOIINH 4
Tema 3.1. UcTtopusi | OcHOBHOe co/iep:KaHue 2 OK 02
IBOJTKOIMOHHOTO Teopernueckoe o0yueHue: 2 OK 04
yueHwusl. [Tepsrie aBomormonnble koHuenuuu (OK.b. Jlamapk, XK.JI. Brodgdon). DBomonmonnas teopus Y. Jlapsuna.
MHKPO3BOJHOIIH$I CunreTnyeckas TCOpHS 3BOJIOIUN U €€ OCHOBHBIC ITOJIOKCHUS.

MI/IKpOBBOJ'IIOL[I/IH. HOHYHSII_II/IH KakK 3JICMCHTApHaA €JUHHIIA S5BOJIFOIHH. I'eneTnyeckue OCHOBBI ABOIIOLIUH.

DOnemeHTapHbIe (JaKTOPHI IBOTIONMHU. EcTECTBEHHBIN 0TOOP — HANIPABIAIOUINHA (PaKTOP SBOJIIOLINH.
BunooOpa3oBanue kak pe3ysbTaT MUKPOIBOIIOLMU
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Tema 3.2. OcHOBHOe co/Iep:KaHue 2 OK 02
MaxkpodBosaouus. | TeopeTuueckoe o0yueHHe: 2 OK 04
BosuukHoBenune u | Makpossosmorus. PopMbl ¥ OCHOBHBIE HanpasieHus Makpossomoiuu (A.H. Ceseprios). [Tytu
pa3sBUTHE KU3HHU JOCTHXKEHUS Ouonoruueckoro nporpecca. Coxpanenue 6uMopasHooOpasus Ha 3eMIie.
Ha 3emute I'unoTe3bl ¥ TEOpUU BO3HUKHOBEHMS )KU3HM Ha 3emiie. [losBeHne NepBhIX KIETOK U UX IBOJIIOLMS.

[Tpokapuotsl u 3ykapuoThl. [Ipoucxoxnenre MHOTOKIETOYHBIX OpraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX

LIaPCTB 3YKapHOT
Tema 3.3. OcHoBHOe coep:KaHue 2 OK 02
IIpoucxoxaennede | Teopernueckoe ooyueHue: 2 OK 04
JIOBEKa — AHTpOI0JIOTHs — HayKa 0 yesnoBeke. CUcTeMaTH4yecKoe MojiokeHne yesnoBeka. CXO0CTBO U OTINYUS
aHTpPONOreHe3 4eJIOBEKA C )KMBOTHBIMU. OCHOBHBIE CTAIMU AaHTPOIIOI€HE3a. DBOJIIOLINS COBPEMEHHOI'O UEJIOBEKaA.

YenoBeueckue pachl M UX €AMHCTBO. BpeMs 1 myTu pacceneHus 4eaoBeKa 1o

wiaHeTe.[Ipucrnoco6JeHHOCTh YelIoBeKa K Pa3HbIM YCIOBUSIM CpeJibl
Pa3pnea 4. Dxostorus 18
Tema 4.1. OcHoBHOe coaep:kaHue 2 OK 01
JKoJT0rHYecKne TeopeTnyeckoe o0yueHue: 2 OK 02
(axkTopsel M cpeabl | Cpenbl OOUTAHKSI OPraHU3MOB: BOJHAS, HA3EMHO-BO3IYIIIHAS, TOYBEHHAS, BHY TPHOPTaHU3MCHHASL. OK 07
KH3HU Ou3nKo-XUMUIEeCKrue 0COOCHHOCTH cpell 00uTaHusl opranu3MoB. [IpucnocoOieHns opraHu3MOB K )KU3HH B

pa3HbIX cpenax. [lonsTre sxomorndeckoro akropa. Knaccudukamms sxomorudeckux paxkropos. [IpaBuio

munumyma 0. JIubuxa. 3akon TronepantHoctu B. llendopna
Tema 4.2. OcHOBHOE co/Iep:KaHue 4 OK 01
Homyasinus, TeopeTnueckoe o0yueHue: 2 OK 02
cooduecTBa, DKOJIOTHYECKast XapaKTEPUCTHKA BH/IA M TIOMYJISAIUH. DKOJOTMYECKash HUIIIA BU1A. DKOJIOTHUCCKHE OK 07
IKOCHCTEMBI xapakTepuctuku nomynsauund. CoolmiecTBa U 3KocucTeMbl. brorieHos u ero ctpykrypa. CBsI3u MeXIy

oprann3Mamu B OuorieHo3e. CTpyKTypHBIE KOMITIOHEHTBI 3KOCUCTEMBI: MTPOAYLIEHTHI, KOHCYMEHTHI,

peayueHThl. KpyroBopoT BeliecTB U MOTOK YHEPTUH B 3KocucTeMe. Tpoduueckue ypoBHH

IlpakTHYeckHne 3aHATHSA: 2

[Tpaktuyeckas pabora Ne6. Tpodpuueckue nenu u cet. OCHOBHBIE TTOKA3aTeNN SKOCUCTEMbI. buomacca u

MPOAYKIHS. DKOJIOTHUYECKHE TUPaMUIbl Yuces, Onomaccsl ¥ 3Hepruu. IlpaBuio nupamuibl SHEPTUH.

Pemenne npakTuKo-OpMEHTUPOBAHHBIX PACUETHBIX 3aJaHUi 110 IEPEHOCY BEUIECTBA U DHEPTUH B

HKOCHCTEMAX C COCTABJIEHHE TPODUUECKUX LIeNeil ¥ MupaMul OMOMAacChl U IHEPIHH
Tema 4.3. OcHOBHOe co/Iep:KaHue 2 OK 01
Buocdepa - Teopernyeckoe o0yueHue: 2 OK 02
rjio6ajabHas buocdepa — xxuBast o6onouka 3emnu. Pazsutie npeacrasnenuit o 6uochepe B tpynax B.M. Bepuaackoro. OK 07
IKO0JIOTHYeCKasi O6nactu 6uocdeps! U ee KOMIOHEHTHL. JKnBoe BenecTBo Onocdepsl M ero HyHKIHH.
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cucreMma

3aKOHOMEPHOCTH CyIiecTBOBaHUs Onocdepbl. OcoOeHHOCTH Onocdephl KaK TII00aTbHONH IKOCUCTEMBI.
Jlunamudeckoe paBHOBecue B Onocdepe. KpyroBopoThl BemecTB U OMOT€OXUMHYECKUE TTHKITHI.
['moGasibHBIC YKOJIOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH

Tema 4.4.
Bausinue
AHTPONOreHHBIX
(¢akTopos Ha

onocdepy

OcHoBHOe coiepKaHue

Teopernueckoe o0yueHue:

N

AHTpOTIOTEHHBIE BO3/ICUCTBHS Ha Ouocdepy. 3arps3HeHNs KaK BHJI aHTPOIIOTEHHOTO BO3/ICHCTBHUS.
AHTpoOMOreHHbIe BO3eHCcTBUS Ha aTMochepy. Bo3aelicTeus Ha ruapochepy. Bo3aeiicTeus Ha mutocdepy.
AHTpPOIIOTEHHBIE BO3/IEHCTBUS HAa OMOTHYECKHE COO0IIecTBa. Y TITyOJICHHO H3yUYalOTCsl OTXO/IbI, CBSI3aHHBIC
C ompeieTIeHHOM Mpodeccue/cnermaTbHOCTHIO

IIpakTHyeckue 3aHATHSA:

HpaKTI/I‘-ICCKOC 3aHATHUC «OTXOI[BI IIpOU3BOACTBA»

*B ToM umcie leO(l)eCCI/IOHaJII)HO-OpI/IeHTI/IPOBaHHOC CoacpsKaHME NMMPAKTHYCCKOT0 3aHATHUSA

[Tpaktudeckoe 3ausaTHE «OTXOABI MPOU3BOACTBA». Ha ocHOBE (eepanbHOro KiIacCu(pUKAIIHOHHOTO
KaTaJiora 0TXO0B OIPEEIISATh KJIACC OMACHOCTH OTXOIOB; arperaTHOE COCTOSHUE U (PU3UUECKYI0 popMy
OTXOJIOB, 00pa3yIoIIMXCs Ha paboyeM MecTe / Ha ATarax MpoU3BOJICTBA, CBA3aHHBIE C CIICIIHATBLHOCTHIO

OK 01
OK 02
OK 04
OK 07
IIK 2.6

Tema 4.5.
Bausinue
COIHATBHO-
IKOJIOTHYECKHX
(¢akTopos Ha
310pOBbLE
yeJioBeKa

OcHoBHOe CoacpKaHue

TeopeaneCKoe oﬁyqelme:

N

3710poBbe U €ro cocTaBisitonie. @akTopbl, NOJOKUTENBHO U OTPULIATEIHHO BIUSIONINE Ha OpTraHU3M
yenoBeka. [IpobieMa TeXHOTEHHBIX BO3JCHCTBUN Ha 37J0POBBE UEIOBEKA (IIEKTPOMATrHUTHBIC TIOJIS,
OBITOBAas XUMUSI, N30BITOUHBIE IITYMBI, paualvs U T.I1.). AJanTainus OpraHu3Ma 4esnoBeka K pakropam
OKpyXkaroreit cpeabl. [IpuHIUIBl hopMUPOBaHUS 310pOBbecOEeperaroniero noseaeHus. Ousndeckas
aKTUBHOCTb U 3/I0pPOBbE. BHOXMMHIUECKHE acTIeKThl palliOHAJILHOTO MUTAHUS

JlaGopaTopHble 3aHATHSA:

JlabopaTopHast paboTa Ha BEIOOD:

1. JlaGoparopnas paboTa «YMCTBEHHass pabOTOCTIOCOOHOCTHY
OgnazeHre MeToJaMH OIpeieIeHHsI ToKa3aTesel yMCTBEHHON pab0oTOCIOCOOHOCTH, 00bICHEHNE
MOJTYYCHHBIX Pe3yJIbTaTOB M (POPMYJIMpPOBAaHUE BHIBOJOB (ITMCHBMEHHO) C MCIIOJIb30BAHNEM HAYUHBIX
MOHSTUM, TEOPUI U 3aKOHOB

2. Jlabopatopnas pabora «Biusaue abrnotudecknx (GakTopoB Ha YeloBeKa (HU3KUE W BHICOKHE

TEMIIEPATYPhI)»

W3ydeHne MexaHIU3MOB aJlaliTallii OpraHu3Ma 4elIOBeKa K HU3KUM M BHICOKUM TeMIlepaTypam H
00BbsICHEHHUE MOTYUYEHHBIX PE3YIbTATOB U (POPMYIHPOBAHUE BHIBOAOB (TMCHbMEHHO) C UCIIOIb30BAHUEM
HAYYHBIX TIOHATUHN, TEOPHA U 3aKOHOB

*B ToM 4uncJie npodgeccHOHATBHO-OPHMEHTHPOBAHHOE CO/IeP:KaHKe J1a00PaTOPHOIO 3aHATHS

OK 02
OK 04
OK 07
IIK 2.6
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B kauecTBe TpUTTEpOB CHIKAIOUINX PA0OTOCTIOCOOHOCTH HCIIOIB30BATh YCIOBUS OCYIIECTBICHUS
po(hecCHOHAIBHOM JISATEBHOCTH: IIIyM, TEMIIEPATypa, (hU3rUecKas Harpy3Ka u T.1.

KonTtpoabnas TeopeTnueckue acreKkTbl 3KOJIOTUU 2
paborta
IIpo¢eccnoHaILHO-OPMEHTHPOBAHHOE COACPKAHNE (COePKaHHe TPUKJIATHOTO MOXYJIA)
Pa3nen S. buosorusi B ;KM3HH 8 OK 01
Tema 5.1. OcHoBHoOe coep:kaHue 4 OK 02
buotexnosnorun B | TeopeTnueckoe cojiepKaHue: 2 OK 04
KH3HH KaKI0r0 BHOTEXHOIOTUS KaK HAayKa ¥ IPOKu3BOACTBO. OCHOBHBIE HANPABJIEHUS COBPEMEHHOM OMOTEXHOIOTHH. 2 IIK 2.6

Mertonbl 6uorexHosoruu. O6beKThl OMOTEXHOIOIMU. DTHKA OMOTEXHOJIOTUYECKUX U T€HETUYECKUX

sKcIepuMeHTOoB. IpaBuia noucka u aHaim3a GMO3KOJIOrHUECKON HHPOPMALIUU U3 Pa3IMYHBIX HCTOYHHUKOB

(HayuHas ¥ yueOHO-Hay4Hasi JJUTepaTypa, CpeicTBa MaccoBOil nH(popmaluu, cetb IHTEpHET U apyTHe)

TpakTHYeCKHe 3aHSITHS: 2

Keticpl Ha ananu3 nHpoOpMaIUK O HAYYHBIX JOCTIKEHHUIX B 00JIACTH T€HETHYECKUX TEXHOJIOTHH, 2

KJIETOYHOU WHXEHEPHH, MHUIIEBBIX OMOTEXHOJIOTHH. 3anuTa Kelica: MpeCTaBICHUE Pe3yJIbTaTOB PEIICHHS

KEWCOB (BBICTYIIEHUE C NIPE3EHTALIUEH )

*B ToM uunciie npodeccHOHATBHO-OPHMEHTHPOBAHHOE CO/IeP:KAHNE MPAKTHYECKOr0 3aHATHSA 2

Tewma 5.1 obsi3aTeNIbHA )T U3YYCHHS CTYICHTAMH BCeX ITPOdecCHil/CrienabHOCTeH
Tema 5.2.1. CounajbHO-ITHYECKHE ACTIEKThI O0MOTEXHOJI0T Ui 4 OK 01

OK 02

Tema 5.2.1. OcHoBHoOe coaepkaHue 4 OK 04
CounajabHo- IMpakTHYeCcKHe 3aHATHS: 4 IIK 2.6
ITHICCKHUE OTHUYeCcKUE aCIeKThl Pa3BUTUSI OMOTEXHOJIOTUN U IPUMEHEHUE UX B )KM3HU YE€JI0BEKa, MOMCK U aHATIU3 2
aCIeKTbI MH(POPMALIMU U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4Has JIMTepaTypa, CpeACTBAa MaCCOBOM
OnoTexHo0rui uHpOpManuu, cetTb IHTepHET U ApyTHe)

Kelicpl Ha aHanu3 nHpopMaMK 00 3TUYECKUX ACHEKTaX Pa3BUTUsL OMOTEXHOJIOTHH (110 Irpymmam)

3ammra keiica: [IpeacTaBienue pe3ybTaToOB PEIICHUS KEHCOB (BBICTYIJICHUE C TTPE3CHTAIINEH ) 2
IIpomesxkyTounas . 2
aTTeCTALNS muddepeHIPOBaHHBIN 3a4eT
Bceero: 72
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3. YCJIOBUA PEAJIMBAIIUU ITPOTPAMMBI YYEBHOTI'O ITPEJIMETA

3.1. Tpe6oBaHUsI K MUHHMAJILHOMY MaTepPHAJILHO-TEXHUYECKOMY 00ecrieYyeHHI0
JIns peanuzanuy MporpaMMsbl y4eOHOTO MPEAMETa JOJDKHBI OBITh IIPEyCMOTPEHBI CIIETyFOIIHE
TpeOOBaHUS K MUHUMAJIBHOMY MaTE€pPHAJIbHO-TEXHUYECKOMY 00€CIICUeHUIO:

O0opynoBaHue y4eOHOT0 KaGHHeTa (HATJISITHbIE TIOCOOHS ):

® [10CaJJOYHBIC MECTA IO KOJIMYECTBY O0YUAIOIIUXCS;

e pabouee MECTO IpernojaBaTe’s;

® KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOUIA,

®  KOMIUIEKT JICKTPOHHBIX BUICOMATEPHAJIOB;

® 3aJaHUA JJIS1 KOHTPOJIBHBIX PaboT;

e MnpodeccHoHaATbHO OPUEHTHUPOBAHHBIC 3aJaHMUSI.
Texnuueckue cpeacTBa 00y4deHHsl: KOMIBIOTEp C YCTPOMCTBAMH BOCIPOM3BEICHHS 3BYKA,
MPHUHTEP, MYJIBTUMEIAA-TIPOCKTOP C IKPAHOM.

O0opynoBaHue J1aGopaTopuu U padouux MecT JIAGOPATOPHM: MHKPOCKOIIBI, CEKyHIOMEp,
TOHOMETp, JlaboparopHas mocyna (MpoOUpPKH, MOJCTaBKU Ui NMPOOUPOK, MHHLETHI, MECOK,
CTYIKM C TIECTUKaMH, TpEeIMETHble M IOKPOBHBIE CTEKJIA, CTEKISHHBIE ITaJOYKH,
npenapoBalibHble UIJbl, (QUIBTpOBajlbHas Oymara (caneTKu), CTaKaHbl) T'HIIEPTOHMYECKUI
pacTBOp Xjiopuaa HaTpusi, 3%-HbIi PacTBOP MEPOKCHIA BOJOPOJA, PacCTBOp Hoja B HOAMCTOM
KaJIMM, TJIMLEPUH, KIyOHU KapTodels, JIUCT 3J0eH KaHaJCKOU, Mo psOMHbI OOBIKHOBEHHOM
(psAOuHBI WM TOMATA), JIyK peryaThlid, pa3BeCHHbBIE B BOJE APOKIKH);

3.2. UuopmanoHHOe o0ecneyeHne peaJn3anuu NpPorpaMmMbl

Jns peanu3anuu MporpamMmbl  OuOiMoTedHbld (OHJ 00pa30BaTENbHONW OpraHU3alUU
MMEeT IJIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(DOPMAIIMOHHBIE PECYPCHI, PEKOMEHI0BAaHHBIC
JUISL MCTIONB30BaHMUsI B 00pa3oBaTesIbHOM Ipoliecce, HE CTapiie MSATH JIET ¢ MOMEHTa
W3JIaHu.
Ilepeyenn yueOHBIX U3TAHUH
OcCHOBHbBIE HCTOYHUKH:
1. Buonorus — B.b.3axapos, C.I'. MamonToB, U3narensctBo: «IIpocBemenney, 2022
2. buonorusa. O6mas Ouonorus. 10-11 kmaccel. ba3oBeiii ypoens / A.A.KameHckuii,
E.A.KpukcyHnos, M3aatensctBo: JJPODA, 2018
3. buosorus : y4eOHMK M MPAKTHKYM JJISI CPEIHEro MmpodecCHOHAIBLHOro obpasoBaHus /
B. H. Speirue [u gp.]; mox pemakmueit B. H. Speruna. — 2-e¢ w3n. — Mocksa !
NznmarensctBo FOpaiit, 2023. — 378 c.— (IIpodeccuonanbHoe oOpa3oBaHHE). —
ISBN 978-5-534-09603-3. — Tekct : anmektponHblii / OOpa3oBaTenbHas Iuiathopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/511618
JlonoTHUTEIbHbIE HCTOYHUKH:

1. benscosa, H. A. Mukpo6uonorus : yueOHuk / H. A. bensicoBa. — Munck: Bricias
mkona, 2022. — 443 c. — ISBN 978-985-06-2131-3. — TekcT : 3IeKTpOHHBIN //
[Mudposoit  obpazoBarenvHbiii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/20229.html

2. Bepxomennesa, 0. I1. buonorus ¢ ocHoBamu 3Kosioruu : yaebnoe nocodue / 1O. I1.
Bepxomennena. — OpenOypr : OpeHOyprckuii rocyaapcTBeHHblid yHuBepcutet, DbC
ACB, 2023. — 146 c. — Tekct : anexktponusiii // LudpoBoii 0O0pa3zoBaTeIbHBIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/30101.html

3. Jlanuykas, T. B. buonorusi.  Tectsl:  yueOHOe  mocoOue  JUIsl  CPEIHEro
npodeccuonanpHoro obpaszoBanus / T. B. Jlanunkas. — MockBa : H3marenbcTBo
Opaiit, 2023.— 40c.— (IIpodeccuonansHoe obOpa3oBanue). — ISBN 978-5-534-


https://urait.ru/bcode/511618?utm_campaign=rpd&utm_source=doc&utm_content=cd1f19024a8e8e229c7067c1a745a1c6
http://www.iprbookshop.ru/20229.html
http://www.iprbookshop.ru/30101.html

arwne

14157-3. — TekcT : amekTpoHHBIN // O6pa3oBarenbHas tuiargopma FOpaiT [calT]. —
URL_: https://urait.ru/bcode/519715
4., Marneimm, C. C. buonorusi : MHTEHCUBHBIH KypC TOJITOTOBKH K TECTUPOBAHUIO H

sk3ameny / C. C. Marubir. — Munck : TerpaCuctemc, Terpamur, 2023. — 272 ¢. —
ISBN 978-985-7067-25-1. — Texkcrt : snexkrponnsiii// LludpoBoii oOpazoBaTenbHbII
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/28054.htmi

5. Oobyxos, /JI. K. buonorusa: KIETKM M TKaHHW : y4YeOHOe TocoOue I CpEeaHETo

npodeccuonansHoro obpaszosanusi / /1. K. O6yxos, B. H. KupunenkoBa. — 3-¢ u3nm.,
nepepad. u gom.— MockBa: WzpmatensctBo  FOpaiir, 2023.— 358c.—
(ITlpodeccuonanvHoe  obpazoBanme). — ISBN 978-5-534-07499-4. —  Tekcr

anekTpoHHbIt // OOpa3oBatenbHas mnatgopma FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/516336

6. OO6mas Ouosorus U MUKpoOHosorus: yueoHoe nocobue / A. 0. Ilpocekos, JI. C.

ConpnaroBa, 1. C. Pazymnaukosa, O. B. KoznoBa. — 3-e uzn. — Canxr-IletepOypr :
[Ipocnekt Hayku, 2020. — 319 ¢. — ISBN 978-5-903090-71— TekcT : 31eKTpOHHBIN
// Ludposoit obpasoBarenbHblii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/35796.html
7. TlpuHUOMOBI U METOABI OMOXMMHUHU W MOJICKYJISIpHOW Oumomnorum / D. Diitken, A. P.
Beiinoyn, k. @atidhd [u ap.] ; mox penakuumeii K. Yuncon, J[x. Yonkep ; nepesox T.

I1. Moconosa, E. 0. bozenek-Pemernsak. — 3-¢ uzn. — Mocksa : JlaGopatopus
3Hanu#, 2020. — 853 ¢. — ISBN 978-5-00101-786-8. — TekcT : 35eKTpOHHBIH //
udposoit  obpaszoBarenbhbiii  pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/26065.html

HNHTEepHET-pecypcehl:
O6pazoBarenbHas onnaitn mardgopma OO0 Uudoypoxk - https://infourok.ru/

O6pazoBarenbHas miarpopma 1C: Ypok - https://urok.1c.ru/

Oo0pa3oBaresnbHas miaThopma Poccuiickoi 3J1eKTpOHHOM mKoubl - https://resh.edu.ru/
OopasoBarenbHas wiathopma FOpaitr https://urait.ru/

OopasoBarenbHas miathopma SAKiacce - https://mww.yaklass.ru/

MenuamarepuaJbli:
[IpoucxoxxaeHnue KU3HK M BUAOB opraHu3moB. // OOpa3oBaHue A BceX —
https://youtu.be/LTRAO-ItOHU
CaoiictBa kuBoro. Kak OTIMYUTH JKHMBOE OT HEXKHUBOIO. // Tutorbio —
https://youtu.be/D2h8 TtwQQTM
Brusinue yneTpaduonaeToBoro U3aydeHUsl Ha pOCT IUaHOOAKTEPHiA B apXee U OKCUTCHAIUs
3emmu  // Apxeosorus, UCTOPHS, reHeTMKa  —  HCCIAEJOBaHHS  —
https://youtu.be/bTMISO6RX5I
HeobxoauMocTs cBeTa st cuHTe3a xsopodmina / BuaeomocoOus s MIKOTBHUKOB —
https://youtu.be/zGTvT2ulGOk
Oco0eHHOCTH CTPOCHHUs MPOKAPUOT M SYKapuoT // BuaeomocoOus mjisi MIKOJbHUKOB —
https://youtu.be/RHcEttacWpl
ITnactunst // BuneonocoOus st mkonsHUKOB — https://youtu.be/CX0QagJcP22ig
Bupycsl // EI'D  BUOJOI'MA / Hawmun  Japsurn / Bebuym  —
https://youtu.be/yJzrhoBXNHU
Knaccudukanms  xuBbix  cymectB // IlepBblii  oOpa3oBaTenbHBIH  KaHal  —
https://youtu.be/IQL9AOVYpSU



https://urait.ru/bcode/519715?utm_campaign=rpd&utm_source=doc&utm_content=cd1f19024a8e8e229c7067c1a745a1c6
http://www.iprbookshop.ru/28054.html
https://urait.ru/bcode/516336?utm_campaign=rpd&utm_source=doc&utm_content=cd1f19024a8e8e229c7067c1a745a1c6
http://www.iprbookshop.ru/35796.html
http://www.iprbookshop.ru/26065.html
https://infourok.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urait.ru/
https://www.yaklass.ru/
https://youtu.be/LTRA0-lt0HU
https://youtu.be/D2h8TtwQQTM
https://youtu.be/bTMIsO6RX5I
https://youtu.be/zGTvT2uIGOk
https://youtu.be/RHcEttacWpI
https://youtu.be/CXQqJcP22jg
https://youtu.be/yJzrhoBxNHU
https://youtu.be/lQL9AOVYpSU

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.
23.

24,
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.

37.

38.

39.

Kpacnyxa. / [TOITYJIAAPHAA MUKPOBUOJIOT' A nu 30K —
https://youtu.be/gDQTBzUzckA

Harypanpnas Ocma. //  TIOIIYJIAPHASA MHUKPOBHUOJIOTUA U 30K —
https://youtu.be/16ftON9hMOM

HeoOwrunbie hopmbl sxu3nu. [Ipuonsl u Bupoussl. Jlekuus u3 kypca &quot;bronorus kak
Hayka&quot; // Tutorbio — https://youtu.be/KAuUYPLpv200

Y poBHH OpraHM3aIny KUBIX cucteM // buomorus — https://youtu.be/ lef71MhaGA

XKupsi // buomorus — https://youtu.be/VQeU950TInE

[Momumepsr // Buonorus — https://youtu.be/Mi8VS-xCdaY

3amuce  uwHpOpManmmum B kietke //  IlepBelii  oOpa3zoBaTenbHBI  KaHAT &~ —
https://youtu.be/Po_pGF7ali0

Huromorus. // Bugeomocobus mst mkoapsHMKOB — https://youtu.be/tdX100hS3aU

Meiio3 // EI'D BUOJIOT' U / Jauuun Japsun / Beouym — https://youtu.be/Hqzc24AY zxI
MUTO3 - JEJIEHUE KJIETKW // EI'D BUOJIOTUA / Jauuun Jlapeun / BeObuym —
https://youtu.be/jI68PUGDOTA

HepBHast cucrema - cucrema ynpasineHus // IlepBelii oOpa3oBaTeNbHBIA KaHAT —
https://youtu.be/mOgRamX47to

Oowmen BerecTs // [lepBbiit oOpa3oBatebHbIN Kanain — https://youtu.be/Ywg7S3PHDIM
PenponyktuBHas GyHKIMS - cpeicTBa BOCIpon3BoAcTBa // [lepBriii 00pa3oBaTeIbHBIN KaHAI
— https://youtu.be/5kv7-v-4dek

Kpoccunrosep // IlepBsiii 06pa3zoBatenbHblii kKaHaa — https://youtu.be/UrdgHH7JV7c
l'amerorenes // EI'D BUOJIOTUA / [Hawumn [apBun / Bebuym —
https://youtu.be/8EXygmBbynM

3akonbl Menpens. / Bugeonocobus s mkoasHUKOB — https://youtu.be/Wpu_-Sh5Zvg
CBOMCTBA 'EHETUYECKOI'O KOJIA // ET'> BUOJIOT' M / Jlanuun Jlapeus / Be6uym
— https://youtu.be/jE0-tJ2nT5g

Crtpoenne xpomocombl // EI'D BUOJIOTUA / Hanwmn J[apsun / Bebuym —
https://youtu.be/rtBmXJalGVc

[uronnazmatudeckoe  HacienoBanue //  Bumeomocobus  ans  MIKOTBHUKOB — —
https://youtu.be/4ePYZxWei04

I'eHeTnka - 3aKOH nepenauyu HaclieAcTBeHHON nHpopMmaruu // IlepBbiii 0Opa3zoBaTeabHbIM
kaHax — https://youtu.be/6-FYW _i4u90Q

HacnenoBanue mpu3HAKOB, CIEIUICHHBIX C TMOJIoM // BumeomocoOus Misl MIKOJTBHHUKOB —
https://youtu.be/Wc4vaJMwbPs

I'ennbie myTaruu // BugeonocoOus mist mikoiapHuKOB — https://youtu.be/9K7JhbioWtg
I'enomubie MyTanuu // Bumeomnocodus s mkoinbHUKOB — https://youtu.be/goDY60WniJA
Mopudukarmu // Bugeonocoous amst mkonbHUKOB — https://youtu.be/iw3QVhCQ8ss

H.K. SluxoBckuii. 'enetrka B Harei xu3an // XX2 BEK — https://youtu.be/glrma-AC is
XpOMOCOMHBIE MyTaluu // Buneonocobust JUTSt IIKOJIbHUKOB —
https://youtu.be/0Je6KUr2sPE

MoHO Jii BeIICUUTh qabToHn3M? // Hayumox — https://youtu.be/nKxm8uoYPEO

Natural selection in a hurricane: The lizards that won»t let go // Nature Video —
https://youtu.be/akKvKd1SozOc

Bxian neangepransue B JIHK coBpeMenHbix mrozaeil. ['pynmbl KpoBH HEaHIIEPTaJbLIEB U
JCHUCOBIEB  // Apxeosorus, HCTOpHUsS, TC€HETUKA —  HCCICJOBAHUS  —
https://youtu.be/4pEjkKmWTVTK

lamnorpynmer Y-XpoMocoMbl denoBeka. lIporcxoxieHne COBpeMEHHBIX HeapUKaHCKHX
maau - Y-JIHK  // Apxeonorusi, HWCTOpUS, TE€HETHMKAa — HCCICIOBaHUS —
https://youtu.be/0VvoUzysOFM

KpomaHbOHIIBI WM TIepBbIE aHATOMUYECKH COBpeMeHHbIE Jtoau EBpomsl //  Apxeomnorus,
UCTOpHSI, TeHETHKa — uccienoBanus — https://youtu.be/7TENzMAyg4dE



https://youtu.be/qDQTBzUzckA
https://youtu.be/16ftOn9hmQM
https://youtu.be/KAuYPLpv2o0
https://youtu.be/_Ief71MhaGA
https://youtu.be/VQeU95oTInE
https://youtu.be/Mi8VS-xCdaY
https://youtu.be/Po_pGF7aJi0
https://youtu.be/tdXIO0hS3aU
https://youtu.be/Hqzc24AYzxI
https://youtu.be/jI68PUqD0TA
https://youtu.be/mOqRamX47to
https://youtu.be/Ywq7S3PHDlM
https://youtu.be/5kv7-v-4dek
https://youtu.be/Ur4gHH7JV7c
https://youtu.be/8EXyqmBbynM
https://youtu.be/Wpu_-Sh5Zvg
https://youtu.be/jEo-tJ2nT5g
https://youtu.be/rtBmXJa1GVc
https://youtu.be/4ePYZxWei04
https://youtu.be/6-FYW_i4u9Q
https://youtu.be/Wc4vaJMwbPs
https://youtu.be/9K7JhbioWtg
https://youtu.be/goDY60WniJA
https://youtu.be/iw3QVhCQ8ss
https://youtu.be/q1rma-AC_is
https://youtu.be/0Je6KUr2sPE
https://youtu.be/nKxm8uoYPEo
https://youtu.be/aKvKd1SozOc
https://youtu.be/4pEjkmWfVfk
https://youtu.be/0VvoUzys9FM
https://youtu.be/7ENzMAyg4dE
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H.K. SnkoBckuit. Heanmeprambckue reHbl coBpeMeHHOro demoBeka / XX2 BEK —
https://youtu.be/QKCVNtg3Y18

Huxonait Kykymkun: Kak paboraer mosr? / XX2 BEK — https://youtu.be/0fbu7tIQISO
[Monemuka ¢ kpeanmornusmom // ObpaszoBanue s Bcex — https://youtu.be/0og-Nh_pwAl
Tamapa Ky3nemoBa: o ©Oonesnsx o00e3bsH u  ux Jjedenun // XX2 BEK —
https://youtu.be/bT26dJTGn3Y

HHTennexTyanbpHbIC 0COOCHHOCTH Pa3HBIX pac /l HaykaPRO —
https://youtu.be/CvDjWw_guZU

buoneno3pl.  OtHomeHus B OwomenHosax //  OOpa3oBanue  mis  BCeX  —
https://youtu.be/tVINLWbW5nY

HeoObrunbie nmapasuts / ObpazoBanue aist Bcex — https://youtu.be/soj6BOfD5FI
XutpoyMmHbie napaszuthbl / O0pa3oBanue st Bcex — https://youtu.be/h4kmj8-etpE
Oxosorndeckue  ¢aktopel.  CBerT. //  BumeomocoOust Oas  HIKOJILHUKOB  —
https://youtu.be/OGBO_VEdhIE

Oxkonoruueckue (¢akropel. Temnepatrypa // BungeomocoOusi [ UIKOJIBHUKOB —
https://youtu.be/05SPKIzmyc4

buotnueckne oTHomeHus B mpupoxae. // Bumeomocobus S IMIKOTBHUKOB —
https://youtu.be/ciPM549zrpg

PazHooOpa3ue B3aMMOCBsi3el OpraHM3MoOB Mexay coboit // OOpa3oBaHue i BCeX —
https://youtu.be/E4Fbalwl4C8

Yem MyTyanusm oTauyaercst or cumbuosa? // Tutorbio — https://youtu.be/D45G4Pwlyng
Nudexunonnsie 3adonesanus yenoseka // [TIOITYJIAPHASA MUKPOBUOJIOTI'MA U 30X
— https://youtu.be/HIBsHf2yZ8qg

Ackapuma //  EI'D  BUOJIOTUA / Hawwun  Japeua /  Bebuym  —
https://youtu.be/ozdchGpcOfo

borunii nenens // buomorus — https://youtu.be/ijjBpLD12ak

berunit  memens //  EI'D  BUOJIOTHMA / [Jawumn [apsun / Bebuym —
https://youtu.be/GdOh9L_ASgQ

[leuenounsiit cocanpmuk // EI'D BUOJIOTUA / Hanuun J[apsun / Bebuym —
https://youtu.be/pbl140fc6BxQ

5 ce3oHHBIX 3aboneBaHudt , mnepenaBaembix  Kiuemamu  // TIOIIYJISAPHASA
MUKPOBUOJIOTI'MA U 30K — https://youtu.be/vJDI4AVEIHGM
Knemesoit  Duuedanur VS Snonckuit  suuedamur //  TIOIIYJISIPHAS

MUKPOBHOJIOT'MA 1 30K — https://youtu.be/4Uj6CCKamyo
buocdepa // O6pazoBanue as Bcex — https://youtu.be/mRB5UQGNTrE

Bugumass cpema kak okonormdyeckuid  (aktop // OOpazoBaHme II  BCEX «—
https://youtu.be/DVANHIGOWY

buomacca 3emnn, nundorpaduka. Macca sroaeit, pacTeHu, )KUBOTHBIX, TPHOOB, OaKTepuil 1
BUpycoB  // Apxeonorusi,  HCTOpUs, TE€HETMKAa —  HUCCIEJOBaHMI  —
https://youtu.be/zc_aOeT2jgE

BunoobpazoBanue: reorpaguueckoe u IKOJIOTHYECKOE // Tutorbio —

https://youtu.be/RQODIysITVE

BnusiHue aHTpONOreHHBIX ()aKTOPOB HA JKUBBIE OpraHuW3Mbl. // OOpa3zoBaHue Ui BCEX —
https://youtu.be/9hWe8VHK600

Mup AQHTPOIIOTEHHBIX OMOIICHO30B // Oo6pa3zoBanue ISt BCEX —
https://youtu.be/pVw4dJI0OcYM

OcHoBsI ceneknuu. / Buaeomnocodus ass mkoibHUKOB — https://youtu.be/slOjwUxaur0
BuyTtpukierounoe crpoenue // O6pazoBanue ams Bcex — https://youtu.be/veN1AZSL 4ec
Knetku - Momyniu, M3 KOTOPBIX IMOCTPOEHBI OpraHu3mbl // OOpa3zoBaHHe IS BCEX —
https://youtu.be/iSDKmMSpQOM_w

Mopdonorust u knaccudukanus npocreimux // TIOITYJIAPHAS MUKPOBUOJIOT A U
302K — https://youtu.be/RNvXgGKsIsA



https://youtu.be/QKCvNtg3YI8
https://youtu.be/0fbu7tlQIS0
https://youtu.be/0og-Nh_pwAI
https://youtu.be/bT26dJTGn3Y
https://youtu.be/CvDjWw_guZU
https://youtu.be/tVJNLwbW5nY
https://youtu.be/soj6B0fD5FI
https://youtu.be/h4kmj8-etpE
https://youtu.be/OGBO_VEdhIE
https://youtu.be/o5SPKIzmyc4
https://youtu.be/ciPM549zrpg
https://youtu.be/E4FbaIwl4C8
https://youtu.be/D45G4Pwlyng
https://youtu.be/HJBsHf2yZ8g
https://youtu.be/ozdchGpcOfo
https://youtu.be/ijjBpLD12ak
https://youtu.be/GdOh9L_ASgQ
https://youtu.be/pbI4Ofc6BxQ
https://youtu.be/vJDl4VE1HGM
https://youtu.be/4Uj6CCKamyo
https://youtu.be/mRB5UQGnTrE
https://youtu.be/DvAjNHlGQwY
https://youtu.be/zc_aOeT2jgE
https://youtu.be/RQ0DlysrTVE
https://youtu.be/9hWe8VHK6oo
https://youtu.be/pVw4dJI0cYM
https://youtu.be/sIOjwUxaur0
https://youtu.be/veN1AZSL4ec
https://youtu.be/i5DkmSpQM_w
https://youtu.be/RNvXgGKsIsA

70. OuToregernueckas  W3MEHYMBOCTH //  BupeomocoOust I8 IMIKOJIBLHUKOB
https://youtu.be/lUvdjPj-coU



https://youtu.be/IUvdjPj-coU

3.3. UndopmanmonHoe obecriedyeHrue 00ydeHus IJIsl JIUI ¢ HHBAJUAHOCTHIO 1 OB3

e - Jlnsa mui ¢ HApYIICHUSIMH 3PCHHUS

— B IHedaTHOU popme yBeaHueHHBIM HIPU(TOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

® - I[J'ISI JINIT C HAPYHICHUAMHU CIIYyXa I/IHd)ODMaI_II/ISI IPCOAOCTABIISICTCH .

— B IeYaTHOU (opme UK B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

® - I[J'ISI JINIT C HAPYHICHUAMM OIIOPHO-ABUTATCJIBHOI'O aIlriapara I/IHd)ODMaI_II/ISI

OpCaoCTaBIACTCA:

— B HedatHoi popme;

— B (hopMe PIIEKTPOHHOI O TOKyMEHTA.

® - HJ'ISI JINIT C HEPBHO-TICUXWYCCKUMHU HAPYIICHUAMU I/IHd)ODMaHI/ISI MPEAOCTABISACTCS

— B BHUAC TCKCTOB C HJUIFOCTpALIUSAMU.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O ITIPEJIMETA

4.1. KoHTpPo/Ib W OLIEHKA pPE3yJbTAaTOB OCBOCHHs OOIIC00pPa30BaTEILHOTO y4eOHOTO

IpeIMeTa PacKpbIBAIOTCSA 4Yepe3 MPEIMETHbIE Pe3yJIbTaTbhl, HalpaBieHHbIE Ha (OPMHUPOBAHHE

o0mux U mpoeCCHOHANBHBIX KOMIETEHIMI MO pa3fenaM M TeMaM COJEp)KaHHUsA yueOHOTO

Martepuaa.
Oomas Pasznen/Tema THn oeHOYHBIX MEPONIPUATHH
KOMIICTCHIUA
Pa3nea 1. Knerka — cTpykrypHO- KonrtpomnsHas padota
(yHKIMOHAJIbHAS €IMHULA )KUBOI0 | «MOJIEKYIJIIpHBIN YPOBEHb
OpraHHU3al1H )KUBOTO»
OK 02 buonorus kak Hayka. OOmias 3armoJHeHne Ta0INIIbI C OIMCAHUEM
XapaKTEPUCTHUKA KU3HU METOJI0B MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBaMH U HEJJOCTaTKaMHU.
3anonHeHue Tabauibl «Bkiaax yueHbIx
B pa3BUTHE OMOJIOTHUM»
3aroyHeHHe CPAaBHUTEILHON TaOIHIIBI
CXOZICTBA M pa3jINyuuil )KUBOTO U HE
KHUBOTO
OK 01 CrpyKkTypHO-(pYHKLIHMOHATbHAS OnenuBaemas JMCKycCus 110 BOIIPOcam
OK 02 OpraHu3aIus KIETOK JEKIUH
OK 04 Pa3paboTka MeHTaIbHON KapThl MO

KJ1acCH(PUKALINHU KIETOK U UX CTPOCHUIO
Ha IPO- U DYKapUOTHYECKUX U 110
LapcTBaM B MUHU Ipynmax
Brimonnenue u 3ammra 1ab0paTopHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJIETOYHbIE
BKJIFOUEHUS (KpaxMmall, KApOTUHOUBI,
XJIOPOIUIACTHI, XPOMOIIJIACTBI)»
[Ipaktnueckoe 3anarue. llpencrasnenne
YCTHBIX COOOIIEHUH ¢ Ipe3eHTallleH,
MIOATOTOBJIEHHBIX 110 MEPEYHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX




npernoaaBaTejicM

OK 01
OK 02

CrpykTypHO-(dYHKINOHATIHHBIE
(bakTOpbl HACIEICTBEHHOCTH

@pOHTaIBHBIA OIIPOC

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHue
MIOCJIEA0BATEIBHOCTH HYKJIEOTUIOB,
AMHHOKHCIIOT B HOPME U B Clly4ae
W3MEHEHMS MOCJIEIOBATSIBEHOCTH
nykieotnaos JJTHK

OK 02

OOMeH BellecTB U IpeBpallcHNe
SHEPTUH B KIIETKE

DpOHTAIBHBIN OIIPOC

3anosiHeHUe CPaBHUTEILHOM TaOIUIIbI
XapaKTEpUCTHK THUIIOB 0OMEHa
BELICCTB

OK 02
OK 04

JKu3zHeHHbIN KA KIeTKH. MUTO3.
Meiio3

OO6cy>kIeHne 1Mo BOIPOCaM JICKITHH
Pa3zpaboTtka neHTH BpeMEeHH
JKM3HEHHOTO [INKJIA

Pasnea 2. Ctpoenue u GyHKIUH
opraHusma

KonTponbHas padora “CtpoeHue u
(dbyHKIMM opraHu3Ma’

OK 02
OK 04

CtpoeHue opranu3zma

OuenuBaemas TUCKYCCHUs

Pa3paboTka MEHTaIbHON KapThl
TKaHEH, OPraHOB U CUCTEM OPraHoOB
OpPraHu3MoB (pacTeHUs, )KUBOTHBIE,
YEJIOBEK) C KPaTKON XapaKTePUCTUKOM
ux pyHKUIMH

OK 02

cDO]C)MI:'I Pa3MHOKCHHA OPpTraHU3MOB

@poHTaIBHBIN ONPOC

3anonHeHue TabJIUIbl ¢ KPaTKOM
XapaKTepUCTUKON U TpuMepaMu GopMm
Pa3MHOXEHHS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHHi, )KUBOTHBIX U
YesoBeKa

Pa3pabotka €HTH BpEMEHHU C
XapaKTepUCTUKOM 3TAllOB OHTOIEHE3a
OTJIE€JILHOM TPYIIION JKUBOTHBIX U
4esoBeKa 110 MUKpOrpymmnam
Tect/ompoc

CocraBieHue )KU3HEHHBIX LIUKIIOB
pacTeHuii 1o otaenaM (MOXOBUIHBIE,
XBOLIEBUIHBIE, TAIOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

BaKOHOMepHOCTI/I HaCJICJOBaHUA

PaspaboTtka rioccapus
@poHTaIBHBIN ONPOC

Tect 110 BoIpocam JIeKIUu
Pemenue 3aiau Ha onpezneneHue
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
MOHO-, 1-, TIOJIMTUOPUTHOM U
aHAJIM3UPYIOLIEM CKPELIBAHUH,
COCTaBJIEHUE T€HOTUIINYECKUX CXEM
CKpeLBaHUs

OK 01
OK 02

CIIeHJ'I CHHOC HACJICAOBAaHUEC ITPU3HAKOB

Tect
Pa3pabotka rioccapus
Pemenue 3aga4 Ha onpeneneHue




BEPOSITHOCTH BO3HUKHOBEHMS
HACJIEACTBEHHBIX [TPU3HAKOB IIPU
CLEIIJIEHHOM HacJIeI0BaHHH,
COCTaBJICHUE T'€HOTUIINYECKUX CXEM
CKpEILMBAHUS

OK 01 3aKOHOMEPHOCTH U3MEHYMBOCTH Tecr.
OK 02 Pemenue 3ana4 Ha onpenesieHUe TUIa
OK 04 MyTalWy IIPY [epegaye
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJIEHUE T€HOTUITNYECKUX CXEM
CKpEIINBAHMS
Paznea 3. Teopus 3BoronMu Kontponsnas padota “Teopernueckue
ACIIEKThI HBOJIFOLIMMU KHU3HU Ha 3emiie’”
OK 02 Hcropus 3BOIFONMOHHOTO YYEHHUS. @pOHTaIBHBINA OIIPOC
OK 04 Muxkpo3Bonronus Pa3zpaboTka rioccapust TepMHUHOB
Pa3paboTtka eHTHl BpeMEHH pa3BUTHUS
9BOJIIOLIMOHHOTO YYECHHUS
OK 02 MakposBosonusi. BosHukHoBeHue n - |OneHrBaeMasi JUCKYCCHS:
OK 04 pa3BUTHE )XKU3HU Ha 3emiie HCIIOIb30BaHUE apI'yMEHTOB,
OHMOJOrH4eCcKOl TEPMUHOJIOTHH U
CUMBOJIUKH JUIsl I0KA3aTEIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEMAaTHUYECKUX TPYIIII
Pa3pabotka neHTHl BpeMeHH
BO3HUKHOBEHUS U Pa3BUTHSI )KU3HU Ha
3emie
OK 02 [TpoucxoxneHue yeaoBeka — @poHTaNBHBIN OMPOC
OK 04 AHTPOIIOr€HE3 PazpaboTka NeHTbl BpeMEeHU
MIPOUCXOXKACHHS YeI0BeKa
Pa3nen 4. dxomorus
OK 01 DKonorudyeckue GakTopsl U CPe.Ibl TecT no 3xonornyeckum Gaxropam 1
OK 02 JKU3HU CpelaM >KU3HU OPraHU3MOB
OK 07
OK 01 [onynsanus, coobecTBa, s3KocucTeMbl |COCTaBICHUE CXEM KPYyTrOBOPOTa
OK 02 BEIIIECTB, UCIIOJIb3YsI MaTepUAIIbI
OK 07 JIEKIUH
Pemenne npakTuko-OpUeHTUPOBAHHBIX
pacUeTHBIX 3aJaHUM 10 IEPEHOCY
BEIIECTBA U YHEPTUU B IKOCHUCTEMAX C
cocTaBJIeHHE TPOYUIECKHX LeTIeH U
nupaMu] OMOMacChl U SHEPTUU
OK 01 buocdepa - rmodanpHas OrneHnBaemMas TUCKYCCHS
OK 02 HKOJIOTUYECKas CUCTEMA Tect
OK 07
OK 01 Brnusiaue anTponorennsix akropos Ha |Tect
OK 02 ouochepy [IpakTuueckas padora “OTxoabI
OK 04 MIPOU3BOICTBA”
OK 07

IIK 2.6




OK 02

Bmsane COMaJIbHO-3KOJIOTMYCCKUX

OuenuBaemasi TUCKyCCHUs

OK 04 (GakTOpOB Ha 370POBHE UETOBEKA Brimonnenue nabopatopHoii paboThl Ha

OK 07 BBIOOD:

I1IK 2.6 "VMcTBeHHas paboTOCIIOCOOHOCTR",
"Bmustaue abnotnyecknx (hakTopoB HA
4elioBeKa (HU3KHE U BBHICOKHE
TeMnepaTypsl)”

Pa3nen 5. Buojiorusi B ;KU3HU 3ammra Keica: mpeICcTaBICHHE
Pe3yJbTaTOB PEIICHUs KEHCOB
(BBICTYIIEHHUE C MTpE3EeHTaLUE )

OK 01 buoTtexHo0orun B JKU3HU KaXI0T0 BrinosiHeHuE Keiica Ha aHAIIN3

OK 02 “H(pOpMaIIUK 0 HAYYHBIX JOCTHKECHHSIX

OK 04 B 00J1aCTH F'€HETHYECKUX TEXHOJIOTHIH,

IIK 2.6 KJIETOYHOW UHXKEHEPHUH, TUIIEBBIX
OMOTEXHOJIOTHH (110 rpynmnam),
Ipe/ICTaBICHHE Pe3yJIbTaTOB PEIICHUS
KENCOB

OK 01 CouuanbHO-3TUYECKUE aCIIEKThI BrinosiHeHue keiica Ha aHAIINU3

OK 02 OMOTEXHOIOTUI nH(popManuu 06 ITUYECKUX aCIeKTax

OK 04 pa3BUTHsI OMOTEXHOJIOTHH (110

[IK 2.6 TpyIIaMm), IPeJACTaBICHUE PE3yIbTaTOB

pELICHUS KENCOB




