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PaGouas mporpamma pa3paboTraHa B COOTBETCTBHH C TPEOOBAHUSIMHU:

—  @enepa’bHOTO TOCYIaPCTBEHHOIO 00pa30BaTEILHOIO CTaHIAPTa CPEIHETO OOIIEro
oOpa3oBaHUs, YTBEPXKJACHHOTO Npukazom MuHoOpHayku Poccum ot 17 mas 2012 No 413
(3apeructpupoBanHoro MunucTepcTBoM toctuiiuu Poccuiickoit @enepannu 7 wurons 2012,
peructpanroHHblil Ne 24480);

— @enepanpHOro  roCyJapCTBEHHOIO  00pa30BaTEIbHOIO  CTaHZAapTa  CPEIHEro
npodeccnoHalbHOTO OOpa3oBaHus 1O crenuanbHOocTH 27.02.07 VYmpaBieHHe Ka4yecTBOM
MPOJYKIIUH, TMPOLIECCOB U ycayr (IO OTpacisM), YTBEpKAEHHOTO IMpHKazoM MuHHcTepcTBa
npocseuieHus Poccuiickoit ®enepanun ot 14 anpens 2022, Ne 234 (3aperucTpupoBaHHOIO B
Mumntocte PO 23 mas 2022, peructpanronsbiii Ne 68546);

C y4ETOM:

—  @epnepanbHOM 00pa30BaTENBbHONM MPOTPAMMBI CpPEeIHETO o0O0IIero o0pa3oBaHws,
yrBepxkaeHHol [Ipukazom MunucrepctBa mnpocsemenus P® ot 23.11.2022 Ne 1014
(3apeructpupoBanHoro MunuctepctBoM toctuniuu Poccuiickoit deneparun 22 nexadpst 2022,
peructpanrioHHblil Ne 71763);

- IPUMEPHOU pabouelt mporpaMMbI 00111€00pa30BaTEIHFHON TUCIUTIINHBI «brosorusy s
npohecCHoHATBHBIX 00pazoBaTEeIbHBIX OpraHu3aIuii, 0100peHHOM 3acejaHueM
[Temarornueckoro coBera ®I'BOY ATTO UPIIO, mpoTtokos Ne6/2025 ot «18» anpens 2025 rona.

Paboyas mporpamMma paccMOTpeHa
Ha 3acemanud [ITK OOuOI'CD
[Tpotoxon Ne 9 ot 21.04.2025 1.
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npenMmera «buonorus»
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1. OBIIAA XAPAKTEPUCTHUKA PABOYE ITPOrPAMMBI
OBIIEOBPA30BATEJIbHOM JUCIUILINHBI
OV/1.08 BHOJIOT s

1.1 Ieab 1 MecTO AMCUMILNIMHBI B CTPYKTYpe o0pa3oBaTenbHoi nporpammbl CITIO

Conepkanue mporpaMMbl  00IIe00pa30BaTEIBLHON  TUCIUTIITUHBI
HaIlpaBJICHO Ha JIOCTHKEHUE CIICTYIONINX LIETIeH:
- OCBOCHHE OOYYAIONUMUCS CHCTEMBI 3HAHUH O OMOJIOTUYECKUX TCOPHUSX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSX, THUIIOTE3aX, TMpaBWiaX, CIyXalluX OCHOBOM st  (QopMUpOBaHUS
MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHMHE MHpa, O METOJaX HAay4YHOIro IO3HAHMS,
CTPOCHHHM, MHOTOOOpa3UU U OCOOCHHOCTSIX JKUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHu3alluu,
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;
- ¢dopmHupoBaHHE Yy OOYYAIOUIUXCS TIO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX W TBOPYECKUX
CroCOOHOCTEH B MPOIECCE aHANIM3a JIAHHBIX O MyTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISJIOB,
UJIEN ¥ TI0JIXO0/I0B K M3YyYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3aIuu;
- CTAHOBJICHHE y OOyYaromiuxcsi oOmieil KyiabTypbl, GYHKIIMOHATHHOW T'PAMOTHOCTH, Pa3BUTHE
yMEHUN OOBSICHITh U OIICHUBATH SIBJICHUSI OKPY)KAIOIIETO MUpPA KUBOW MPUPOIBI HA OCHOBAHUHU
3HAHUH U OIBITA, TIOJYYEHHBIX MTPU U3YICHUU OMOJIOTHH;
- popMupoBaHue y 0OyJaronuxcsi yYMEHUH WUTFOCTPUPOBATh 3HAUCHNUE OMOJIOTHYECKIX 3HAHUH B
MPAKTUYECKOU JCSITEIHPHOCTH YENIOBEKA, PA3BUTHHA COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHHA U
arpoOHOTEXHOJIOTH;
- BOCHUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEJIOBEKOM >KHBOW MPHPOIBI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHHS K HEW, COOMIOICHUS STUUYECKUX HOPM TpU NMPOBEACHUN
OMOJIOTMYECKUX HCCIIEI0BAHUN;
- OCO3HAHHWE IIEHHOCTH OWMOJIOTMYECKHX 3HAHWH [Ji TOBBIIMIEHUS YPOBHS HKOJOTHYECKOU
KYJIbTYpBbI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

- TIpUMEHEHHE MPUOOPETEHHBIX 3HAHUM M YMEHHH B TIOBCETHEBHOM >KU3HU Ul OLEHKU
MOCJICICTBUN CBOEH JIESATEIIBHOCTH IO OTHOIICHHWIO K OKPYXKAIOIIEeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHUE U COOIIOIEHHE Mep PO (DHUIAKTHKY 3a00J1€BaHU.

O6meoOpa3oBareabHas OUCLIMIIINHA OV]1.08 buomnorus BXOIUT B
obmeooOpazoBatenbHbli UK [ITICC3 kak ob6s3aTenpbHas AUCIUIUIMHA YaeOHast TUCIUTIINHA.

O6meo0OpazoBarensHas qucturminaa OY /(.08 buonorus siBisercs 00s13aTeIbHON YacThIO
00111600pa30BaTEIHHOTO UKJIA 00pa3oBaTeaIbHOM porpamMmbl B cooTBeTcTBUM ¢ PT'OC CIIO no
27.02.07 YnpaiieHre Ka4eCTBOM MPOAYKIIMH, TIPOIECCOB U YCIYT (TI0 OTPACIISIM).

OVY/1.08. buonorus

1.2. Ilsianupyemblie pe3yJibTaThl OCBOCHHUS 00111e00pa30BaTeIbHOM 1M CHUIITHHBI
Oco6oe 3HaueHKe nucuIninHa umeeT npu popmupoBanuu u pazsutun OK 01,02,04,07 u

TIK 1.1.
Kox u HauMeHoBaHHe IlnanupyeMble pe3yJIbTAThI OCBOEHHUS TUCIUTIMHBI
¢ opmupyembix
KOMIIeTeHIM A Oo6me JucuunjiuHapHbie

OK 01. Beibupats
CrocoO0BI pereHus 3a1a4d
podecCHOHaTHHON
JeSTENEHOCTH
NPUMEHUTENBHO K
Ppa3IMYHBIM KOHTEKCTaM

B yacTu Tpya0BOro BoCcmMTAHMA:

- TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTH
MacTepCTBa, TPYAOII00OuE;

- TOTOBHOCTb K aKTHBHOH AESATEIHbHOCTH

TEXHOJIOT MUECKOH " COLIMAJIbHOU
HATIPaBIICHHOCTH, CIIOCOOHOCTH
WHUIAAPOBATH, TUTAHUPOBATH u
CaMOCTOSITEIIBHO BBIIIOJTHSATE TaKyro
JIEATEILHOCTh;

- WHTEpeC K  Ppa3M4HBEIM  cdepam

npoeccHOHANBHOM JIeITeNFHOCTH,
OBiaficHUe  yHMBEPCAJIbHBIMH  y4eOHBIMH

c(OpMHUPOBAHHOCTh 3HAHUA O MECTE W
poim  OMONOTMHM B CHCTEME HAYJHOTO
3HaHMS; (PYHKIIMOHAIBHOM T'PaMOTHOCTH

YeloBeKa JUISL  PeIICHHsS O KH3HEHHBIX
mpo0ieM;

cOPMUPOBAHHOCTE YMEHHS PACKPHIBATH
COJIepIKaHUe OCHOBOIIOJIATaFOLIHX

OMOJIOTMYECKMX TEPMHHOB M TOHSTHIA:
JKH3Hb, KIIETKA, TKaHb, OpTraH, OpPTaHU3M,
BUJI, TOMYJISALMS, YKOCHCTEMa, OHOLEHO3,
omocdepa; Merabonmmu3M (0OMEH BEIIECTB U
NpEBpAlICHHE  DHEPTUM),  TOMeocTa3




MMO3HABATENbHBIMH JICHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE NeficTBUSA:

- CaMOCTOSTENbHO  (OPMYIUPOBATH U
aKTYaJIU3UPOBATh MIPOOIIEMY, paCCMATPUBATh
€€ BCECTOPOHHE;

- YCTaHABIIUBATH CYIIECTBEHHBIH MPU3HAK
WA OCHOBAHHMS JUTst CpaBHEHUS,
KJIacCU(UKAITIH U 0000IICHS,;

- OMpEMENATh EH ACSITENFHOCTH, 33/1aBaTh
napameTpbl U KPUTEPUH UX JOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH u
MIPOTHUBOPEUHS B paccMaTpUBaeMbIX
SIBIICHUSIX

- BHOCHTh KOPPEKTHBBI B JEATEIBHOCTD,
OlLIEHUBATh  COOTBETCTBHE  PE3YJILTATOB
HeJIsIM, OLIEHMBAaTh PUCKH  MOCJEICTBHUI
JIeATENILHOCTH;

- pa3BMBaTh KPEATHBHOE MBIILIEHHE IPH
PELIEHUH XU3HEHHBIX MPO0IEM

0) 6a30BbIe HCCITENOBATEILCKHE TIEHCTBHS:

- BIIAJIETH HaBBIKAMHU y4eOHo-
HCCIIEI0BATENLCKOI 51 TIPOEKTHOM
JACATCIIBHOCTH, HaBbIKAMH pa3pemeHI/Iﬂ
npooeM;

- BBISABJIATH l'[pI/I‘II/IHHO-CHe)ICTBCHHLIC CBA3HU
u aKTya.]'II/BI/IpOBaTB 3a)1aqy, BbIABUTI'AaTh
THIIOTE3Y €€ PelIeHus], HAXOAUTh apTyMEHThI
JUIA JI0Ka3aTeJIbCTBA CBOHMX YTBEP)KICHUH,
3a/1aBaTh apaMeTphl U KPUTEPUH PEILICHHUS;

-  aHANM3UPOBATh IOJy4YEHHBIE B XOJE
peleHus 3amadd pe3ynbTaThl, KPUTHUECKU
OIICHMBATh Hux JIOCTOBEPHOCTb,
NPOTHO3MPOBATh  W3MEHEHHE B  HOBBIX
YCIIOBUSX;

- YMETh TIEPEHOCUTh 3HAHUS B
MO3HABATENbHYIO U TPAKTUYECKYI0 00JIacTH
JKM3HENEITEILHOCTH;

- yMETb HMHTETPHPOBATH 3HAHUS U3 Pa3HBIX
MIPEeIMETHBIX 00JIacTel;

- BBABUTaTh HOBBIE HICH, IIpeaaraTh
OpHUTHHAJIEHBIE TIOX OBl M PEIICHHUS;

- CIIOCOOHOCTP HX HCIIOJIB30BAaHUS B
T03HABATENbHON U COLIUAJIBHOMN NPAKTUKE

(camoperymsnus),  OmocmHTe3  Oelka,
CTPYKTYpPHAs OpraHU3aIus KUBBIX CHCTEM,
JIICKPETHOCTb, CaMOpeT YIS,
CaMOBOCIIPOM3BECHNE  (PENpOIYKIHs),
HACJIEJCTBEHHOCTb, N3MEHYHBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,
YPOBHEBasI OpraHNU3aINS;
c(OPMHUPOBAHHOCTH YMEHHUSI PACKPHIBATH
cojiepKaHne OCHOBOIIOJIATAIOIINX
OMOJIOTMYECKUX TEOPUH W THUIOTE3:
KJIETOYHOM, XpOMOCOMHOM, MYyTalliOHHOM,
HBOJIOLMOHHON, TIPOUCXOXKJICHUS KU3HU U
YeJI0BeKa;

c(OPMHUPOBAHHOCTH YMEHHUSI PACKPHIBATH
OCHOBOITOJIararoIHe Ouonoruyeckne
3aKoHbl U 3akoHoMepHocTu (I'. Menpens,
T. Moprana, H.1. BaBunoa, O. 'ekkens,
®. Miromnepa, K. bapa), rpaHumsl ux
MPUMEHUMOCTH K YXHBBIM CHCTEMaM;
npuobpereHne OIbITa NPUMEHEHUS
OCHOBHBIX ME€TOOB HAay4YHOI'O IO3HAHMU,
UCIOJIb3YEMBIX B OMOJIOTHH: Ha6n}011em/m
U OIMMCaHUA KXKUBBIX CHUCTEM, MPOLECCOB N
ABJICHUM; OpraHu3aldd U TPOBEACHUS
OMOIOrNYECcKOro IKCIEPUMEHTA,
BBIJIBUKCHUS TUIoTe3, BBIIBJICHUA
3aBUCUMOCTHU MCXKIY HCCIIENYyEMbIMU
BEJIMUMHAMH, OOBACHEHHs MOJIyYCHHBIX
pe3yabTaToB U (HOPMYIMPOBAHUS BHIBOJOB
C MHCIOJIb30BAHUEM HAYYHBIX MOHSTHUH,
TEOpUI U 3aKOHOB;

cOPMUPOBAHHOCTE ~ YMEHMS  BBIIEIATDH
CYILECTBEHHbIEC IPU3HAKHU BUPYCOB, KJIETOK
MPOKApPHUOT U 3YKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOUHBIX ~ OpPraHU3MOB, BH/OB,
6uOoreoIeH030B u 9KOCHCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB
U TpeBpalleHHuss SHEPruM B  KIETKE,
(orocunresa, IUIACTUYECKOT O u
9HEPreTH4ecKoro OOMEeHa, XEMOCHHTE3a,
MUTO34, Mmeiio3a, OILIOJIOTBOPEHMH,
pa3BUTH u Pa3MHOXKEHMS,
WHIVBHUAYalIbHOTO pa3BUTUS OpraHuU3Ma
(oHTOreHe3a), OOPHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOT0 0TOOpa, BUI00Opa30BaHus,
MPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpejie
oburaHus, BIIMSTHUSA KOMIIOHEHTOB
9KOCHCTEM, AaHTPOIOTE€HHBIX M3MEHEHUI B
9KOCHCTEMAax cBOEH MECTHOCTH,
KpPYroBopoTa BEUIECTB M NpEBpaIlCHNE
SHepruu B 6uochepe;

c(OPMHUPOBAHHOCTH ~ YMEHHUSI  pEIIaTh
Ouonorndeckue  3aJadd,  COCTaBIISATH
TEHOTHITNYECKHE CXEMbI CKPEIIMBAHMS IS
pa3HBIX TUIIOB HACIIEAOBAHNUS TPU3HAKOB Y
OpraHW3MOB, COCTaBIIATH CXEMBI TIEPEHOCA
BEIIIECTB M 3HEPTUH B SKOCHCTEMax (IETH
MIUTaHKs, TUIIEBBIC CETH)

OK 02. Ucmonb30BaTh
COBPEMEHHBIE CPe/ICTBA
MTOMCKA, aHalIn3a U
MHTEPIPETALUH
nHdpopmanuu u

B o0s1acTi HeHHOCTH HAYYHOTO MO3HAHUS
- chOpMHPOBAHHOCTE  MHPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIECTBEHHON MPAKTHKH,
OCHOBAaHHOIO  HAa  JIUAJIOT€  KYJBTYp,

c(OpPMHUPOBAHHOCTH YMEHHH KPHUTHUECKH
OLICHNBATh MH(POPMALINIO OMOIOTHYECKOTO
coZIepIKaHus, BKJTFOUATOIILYIO
TICEBAOHAYYHBIC 3HAHMS W3 PA3IMYHBIX
HCTOYHHKOB (cpenctBa MaccOBOM




nH(popMannoHHbIE CITIOCOOCTBYIOILIETO OCO3HAHMIO CBOETO MecTa | MH(opmanuH, HayYHO-TIONYJISIPHBIE
TEXHOJIOTUH IS B MOJIUKYJIBTYPHOM MUDE; MaTepHabl); UHTEPIIPETUPOBATH
BBINOJTHEHUS 33724 - COBEpIICHCTBOBAHME  SI3BIKOBOH W | ATHYECKHE ACTIEKTHI COBPEMEHHBIX
nipoeccHOHANBHOM YUTATENbCKOW KYNbTYphl Kak CpeACTBAa | MCCIENOBAaHMKA B OHOJOTHMH, MEIHIIUHE,
JIeSTEITLHOCTH. B3aMMOAEHCTBUS MEXTy JIIOJIbMH U IIO3HAHUS | OMOTEXHOJIOTHH; paccmaTpuBaTh

MUpa; rJ00abHBIE  DKOJIOTHYECKHE TPOOIEMBI

- OCO3HaHHE LIEHHOCTH Hay4YHOH | COBPEMEHHOCTH, (dhopmupoBath 1o

JIEATEIHOCTH, TOTOBHOCTH OCYIIECTBJISITH | OTHOIIEHHIO K  HUM  COOCTBEHHYIO

TIPOEKTHYIO u HCCIIEIOBATEIBCKYIO | MO3UIHIO;

JeATENFHOCTh MHANBUIYAIBHO U B TPYIIIE; c(OPMHUPOBAHHOCT YMEHHH CO37aBaTh

OBnazieHne yHHMBEPCAJIbHBIMH Y4eOHBIMH | COOCTBEHHBIC TMCHBMEHHBIE ¥  YCTHBIE

TI03HABATENbHBIMH JICHCTBUSIMH: COOOIIEHNsT Ha OCHOBE OHOJIOrHYECKOi

B) pa6ota ¢ nHpopManmeii: nH(OpMalnK U3 HECKOJIBKHX NCTOYHHKOB,

- BJIAJICTh HaBBIKAMH TOJY4EeHUs] | TPAMOTHO  MCIIOJIb30BAaTh  TOHSTHHHBIN

MH(OPMALIMK U3 UCTOYHUKOB Pa3HBIX TUIIOB, | ammapar OMOJIOrHU

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh  TOUCK,

aHaJIM3, CUCTEMATHU3AIMIO U WHTEPIPETALIUIO

uHQOpPMALMK PAa3TUYHBIX BHIOB M (opm

NPe/ICTABIICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IM4HBIX (hopMaTax

C yderoM Ha3HauyeHHs WHQPOpPMALMU U

EITICBOI ayTUTOPHH, BEIOUPAsi ONTUMAIIbHYIO

(dhopMy npesicTaBIeHUs U BU3YaJlH3allnHg;

- OLCHUBATHb AOCTOBEPHOCTH, JIETUTUMHOCTDb

uH(OpPMaIUH, ee COOTBETCTBUE NMPABOBBIM U

MOpPaJbHO-3TUUECKHM HOpMaM;

- YICTIONIB30BATh CPE/ICTBA MH(OPMAIIMOHHBIX

M KOMMYHHMKAI[HOHHBIX TEXHOJNOTHH B

PEIICHUN KOTHUTUBHBIX, KOMMYHHKaTUBHBIX

¥ OpraHM3aI[MOHHBIX 3aJay C COOMIOACHHEM

TpeGoBaHuit SPrOHOMHUKH, TEXHUKH

0e30IMacHOCTH, TUTHEHBI,

pecypcocOepexeHHs, IPaBOBbIX U ATHYECKHUX

HOPM, HOpM UH()OPMALIMOHHOIM

0e30IMacHOCTH;

- BIAJETh HABBIKAMHM PACIO3HABAHUS U

3ammThl  MHGOpPMAKK, HHPOPMAIIMOHHOM

0€30MacHOCTH JIMYHOCTH
OK 04. Dddexrusno | - TOTOBHOCTh K CaMOpPa3BUTHIO, | TIPHOOpETECHNE OIIBITA MPUMEHEHUS
B3aUMOJICHICTBOBATE ¥ | CAMOCTOSITEINBEHOCTH U CAMOOIIPEEIICHUIO; OCHOBHBIX METOJIOB Hay4HOTO MO3HAHHMS,
paboTaTh B KOJUISKTUBE U | -OBJIAaJICHHE HaBbIKAMH y4eOHO- | UCHOJIB3yeMbIX B OHOJIOTMH: HaONIOACHUS
KOMaHJIe HCCIIeI0BATENBCKOM, MPOEKTHOM U | ¥ ONHUCAHMSA JKUBBIX CUCTEM, IPOLECCOB U

COLIMANILHOU NIeATEeIBHOCTH; SBJICHUIl; OpraHW3allid W IPOBEICHHS

OsaajneHue YHUBEPCAJBHBIMH | OMOJIOrMYECKOro JKCIIEpUMEHTa,

KOMMYHHKATUBHBIMH JIeiiCTBUAMM: BBIJIBIKCHUS THIIOTE3, BBISIBJICHUS

0) coBMecTHAsI 1eATETbHOCTD: 3aBUCUMOCTH ~ MEXIy  HCCIIeIyeMbIMU

- IOHUMATh U HCIIOJb30BATh NPEUMYILIECTBA | BEIMYNHAMH, OOBSCHEHUS MONYYEHHBIX

KOMaHIHOW ¥ HHAWBUIYATBHON PaboTHI;

- MIPUHUMATD eI COBMECTHOM
JIEITEIBLHOCTH, OpPTaHU30BHIBATh 31
KOOPIWHUPOBATH EUCTBUS o ee

NOCTH)KEHUIO: COCTABIATH IUIaH JEWCTBUM,
pacmpeneniarts poiad C YYeTOM MHEHHH
YYaCTHHKOB o0cyXIaTh PEe3yABTATHI
COBMECTHOH paboTHI;

- KOOPIWHHUPOBATH WM BBIIONHATH PabOTy B
VCIOBHSAX PEaJbHOTO, BHUPTYaJTbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;

- OCYLIECTBJISATh IO3UTUBHOE CTPATETUUECKOE
MOBEJICHNE B  PA3JIWYHBIX  CHTYalHUsX,
MPOSIBJIATE TBOPYECTBO H BOOOpaXKEHWE,
OBITH MHUITHATUBHBIM

Osgiafnenne YHHBepCAJIbHBIMH

pe3ysIbTaToB U (POPMYITHUPOBAHUS BHIBOIOB
C WCIOJIB30BAHMEM HAYYHBIX MOHSTHH,
TEOpUI U 3aKOHOB




PeryJIATHBHBIMH A€ CTBUSIMMT:

) NpUHATHE Ce0s M IPYTUX JHOIei:

- MPUHUMATh MOTHUBHI U apTyYMEHTBI JIPYTUX
Jroaei mpu aHaJm3e pe3yIbTaTOB
JIeSITEIIBHOCTH,

- TPU3HABaTh CBOC MPaBO M MPaBO JAPYTUX
JIIoIei Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH TOHHUMATh MHUp C
TTO3UIIMH JIPYTOr0 YeJIOBEKa

OK 07. CogeticTBOBaTh
COXpaHEHHIO
OKpYXarolleu cpenpl,
pecypcocOepexxeHuto,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHH KJIUMaTa,
MIPUHIMTIBI OEPEKITNBOTO
TIPOU3BOJICTBA,

3¢ PEeKTUBHO
JIeNiCTBOBATH B
Ype3BBIYaWHBIX
CUTYaLUsIX.

B o0sacTH 3K0JI0r14eCKOro BOCIIMTAHMS
- ¢(hOpMHUPOBAHHOCTD JKOJIOTTYECKOI
KyJbTYpbI, IOHUMaHUE BIIUSHUS COLIMAJIBHO-
SKOHOMUYECKHX IIPOLIECCOB HAa COCTOSIHHE
MIPUPOHOMN M COLIMAIBHOM CPeJibl, OCO3HAHHE
MIO0ANBHOIO  XapakTepa  OKOJOIMYCCKHUX
mpooeM;

- TJIAHUPOBAHME M OCYIIECTBIICHUE JICHCTBUIA
B OKpYXKalIIel cpeae Ha OCHOBE 3HAHUSA
Leel yCTOWYMBOro pa3BUTHS YEIOBEUECTBA,
aKTHUBHOE HENpUSATHE JIEUCTBHH,
MPUHOCAIIUX BPEJl OKPYKAIOIIEH cpelie;

- YM€EHHE MPOTrHO3UPOBATH HEOIArONPUATHBIE

3KOJIOTUYECKUE MTOCJIC/ICTBUS
MpEeATPUHUMAECMBIX JIEUCTBUH,
MPEA0TBPAIATh HX;

- paCcHIMpCHUC OIbITa JCATCIIBHOCTU
JKOJIOTMYECKON HANpPaBIEHHOCTH;

- OBJIa[ICHNE HaBBIKAaMH y4eOHO-
HCCIIEI0BATEILCKOM, IIPOEKTHOMN "

COIIMAJIbHOU JAESITEIBHOCTH

c(hOPMHUPOBAHHOCTH YMEHHUSI PUMEHSThH
MOJIyYCHHBIE 3HAHUA JJISi  OOBSCHEHUS
OUOJIOrUYECKUX MPOLIECCOB U SABJICHHH, IS
NPUHATHS  [PAKTHYECKUX — PEIICHUH B
MOBCEIHEBHON JKU3HU C LICIBIO
obecrieueHust 0e301acHOCTH CBOEro
3I0POBbSI U 3JI0POBBSL  OKPY)KAIOUIHX
JIOJIel, COOJIIOACHUST 3710pOBOrO 00pasa
KU3HHU, HOpM FpaMOTHOFO IIOBCICHUA B

OKpYyKaromien MIPUPOTHOM cperne;
IMOHMMaHHE HEOOXOIMMOCTH
HCII0JIb30BaHUS JTOCTHKEHUM

COBPEMEHHOM OUoIoruu U OMOTEXHOIOT U
JUISl PAIJMOHAJILHOTO MPUPOJIONOIB30BaHHS

[IK 1.1. OuenuBats
COOTBETCTBHE Ka4eCTBa
MOCTYMAIOUINX B
OpTaHHU3AaLHUIO CHIPHS,
MaTepHaoB,
nonypabpuKaToB,
KOMIUIEKTYIOIINX
W3J1EIUIA TEXHUYECKUM
periiaMeHTam,
CTaHAapTam
(TEXHUYIECKUM
YCIIOBHSAM), YCIIOBHSAM
MOCTABOK U JIOTOBOPOB.

OBilazieHHe  yHUBEPCAJIbHBIMU  Y4eOHBIMU
M03HABATENILHBIMH JACHCTBUSIMHU:

a) 6a30BbIE JIOTUIECKHUE IEHCTBUS:

- BHOCHTb KOPPEKTHBBI B JICATEIbHOCTB,

OLIEHWBATb  COOTBETCTBHE  PE3yJIbTATOB
LeNsIM,  OIIEHMBATh PUCKH  TOCJEICTBHUI
JIEITEIIBHOCTH,

0) 6a30BbIe HCCIIEIOBATENLCKUE JCHCTBYS:

- yMeTh MEPEHOCUTh 3HAHUS B

MI03HABATENBHYI0O M IPAKTHYECKYIO0 00JIaCTH
KHU3HEACATECIBHOCTH.

- BJIAJETh CHCTEMOM 3HAHHIH 00 OCHOBHBIX
METO/IaX Hay4HOTO TIO3HAHMUS,

- chopMHpPOBATh YMEHHSI CO3/1aBATh
COOCTBEHHbBIE MMCbMEHHBIC U YCTHBIC
COOOIIeHNsI Ha OCHOBE MH(OpMaInK U3
HECKOJIbKHX UCTOYHHUKOB

- ¢(hOPMHUPOBAHHOCTH --TIPENICTABICHHUH O
MecTe OMONIOrMH B COBPEMEHHOW HayqHO#M
KapTUHE MHPA, B IpodeccroHabHOi

JCSITETbHOCTH;
HOHUMaHHUE poiu Ouosnoruu B
(hopmupoBaHuH Kpyrosopa u

(bYHKIMOHANBHOW TPAaMOTHOCTH YEIOBEKa
IUISL PELICHHUsI TIPAKTUYECKUX 33/1a4, B TOM
qHcie npoeCCHOHAIBLHOMN
HAIPaBJICHHOCTH




2. CTPYKTYPA U COJAEP KAHUE OBIIIEOBPA30OBATEJIbHOM

JUCLUIINHDBI

2.1. O0beM JMCHUIIIMHBI M BH/IbI Y4eOHOH padoThl

Bua yueOHo# paGoThl

O0beM B yacax, BCero

1 cemectp BCEI'O, B T.4.: 32
OcHOBHOE coJepKaHue, B T.U.:

Jlexyuu 19
Ilpaxmuueckue 3ansamus 12
Jlabopamopnvie 3anamus -
Koncynemayuu -
IIpodeccuonaTbHO OPHEHTHPOBAHHOE COAEPKAHME, B T.4.: -
Jlexyuu

IIpaxmuueckue 3anamus -
Jlabopamopnvie 3ansamus

WHAuBHIY LB NPoeKT (Oa/nem)* HET
IIpomexyTounas arrectauus /apyras ¢gopmMa KOHTPOJIs 1
2 cemectp BCEI'O, B T.4.: 48
OcHOBHOe co/lep:KaHue, B T.4.:

Jlexyuu 27
IIpakmuueckue 3ansamus 6
Jlabopamopnvie 3anamus

Koncynemayuu -
IIpodeccuonaibHO OPHEHTHPOBAHHOE COJIEPKAHUE, B T.4.: 14
Jlexyuu 4
Ilpakmuueckue 3auamus 10
Jlabopamopnvie 3anamus

NuauBuayaibHbIi NPoeKT (Oa/nem) HET
Ipome:kyTounasi arrectanus (1uddepeHHPOBAHHDBIN 3a4eT) 1
BCEI'O no gucuunjuHe, B T.4.: 78
OCHOBHOE€ cO/Iep:KaHue, B T.4.:

Jlekyuu 48
Ilpakxmuueckue 3ansamus 14
Jlabopamopuvie 3anamus -
Koncynemayuu -
IIpodeccuonaIbHO OPHEHTHPOBAHHOE CO/IEPKAHUE, B T.4.: 14
Jlekyuu 4
Ipaxmuuecxue 3anamus 10
Jlabopamopnvie 3anamus

IIpome:xxyTouHasi aTTecTanus 2




2.2 TemaTH4ecKHui IUVIaH M coAepkaHue y4eOHOM TUCHHUIINHBI

®opmupyemMble
HaumenoBanue Coaepikanue yueOHOro MaTepuajia (OCHOBHOE U leO(l)eCCI/Igﬂaﬂbﬂo opueHTHpPOBaHHOe), | O0bem KOMITETCHIIHH
pa3esioB U TeM U MPAKTHYeCKUe 3aHATHUS, IPUKJIAAHOI MOAYJ/Ib 4acoB
1 2 3 4
1 CEMECTP BCEI'O 32
OcHoBHoOe coep:kaHue
Pa3nes 1. buojiorusi kak Hayka. 7KuBble cHCTeMbI M HX OPraHHU3AIUsA 2
Tema 1.1. Conepxkanue yaeOHOro MaTepuasa
buonorus buonorus — Hayka o xuBoii npupojae. CBsi3u OMOJIOTHH C 00IIECTBEHHBIMU, TEXHUYECKUMU U
B CUCTEME HayK. JIPYTMMHU €CTECTBEHHBIMU HayKaMu, (puiocoue, peauruei, 3STUKOi, 3CTETUKONW U MPaBOM.
Oo6mas Ponp Ouonornu B (QOpMHUpOBAHMHM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKkTepUCTHUKa OMOJIOTUYECKHUX HaYK.
KU3ZHU Metopl MO3HAHUA KUBOM NpHUPObI (HaONo/IeHue, IKCIEPUMEHT, OMHMCAHUE, U3MEpEHHE, OK-02
KJ1accuukaiys, MOJISTMPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
Kusble cuctembl (OMOCUCTEMBI) KaK MpeaAMET n3ydeHus Onosnoruu. OTianure KUBBIX CUCTEM
OT HeopraHuueckoi npuposl. CBoiicTBa OMOCHCTEM U X pa3HOOOpasue.
YpoBHH OpraHu3aluu onocucreM: MOJIEKYJISIPHO -T€HETHYECKU, KJIETOYHBIH,
OpraHW3MEHHBIN, TOMYJSIITHOHHO-BUIOBOM, 3KOCHUCTEMHBIM (OMO - TEOIEHOTHYECKUH),
OorochepHbIi
Jlexnust Ne 1 «bruosnorus B cucreme Hayk. OO1iast XapaKTepruCTHKA KHU3HU 2
Pa3nen 2 XuMuveckuii COCTaB M CTPOEHHE KJIETKH 10
Tema 2.1. Copepxanue yueOHOro Marepuaia 4
XUMHUYECKUH cOCTaB | XMMUYECKUN COCTaB KJICTKH. XHUMHUYECKHE SJIEMEHTBI: MAaKpOAJIEMEHTBhI, MUKPOAJIEMEHTHI.
KJeTku. Boaa Bona u mMunepanbHbie BemiecTBa. DYHKIMHM BOJIbI M MHUHEPAJbHBIX BEIIECTB B KIIETKE.
Y MUHEpaJIbHbIE [Moanepsxanue ocMOTHYECKOTO OanaHca
BCIICCTBA Jlekumst Ne 2 «XuMHUUYECKU cOCTaB KIETKU. Boa u MUHEpalibHbIE BEIIECTBAa» 2
IIpakTnyeckoe 3ansaTue Ne 1 «buonornyeckas posib MUHEPaIbHBIX BEIIECTB B 00E€CIICUCHUH 2
KU3ZHEJEATEIbHOCTH OPraHU3MOB, MIPOSIBIICHUS ArcOalaHca MUHEPATIbHBIX 3JIEMEHTOBY OK-01, OK-02,
Tema 2.2. Cogepxanue yueOHOro Marepuala 2 OK-04




buosornuecku
Ba)KHBIE XUMUYECKUE
COEIMHEHUS

benku. CoctaB u ctpoeHne 0enkoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHMMbIE AMHUHOKHUCIOTHl. AMHHOKHMCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM
MOJIEKYINbI (TIEpBUYHAs, BTOPUYHAS, TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). XUMHUYECKUE
cBoiictBa OenkoB. buomorndeckue ¢yHkuM OenkoB. @DEpMEHTBI — OHOJOTHYECKHE
katanm3aropel. CTpoeHune ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CrIenu(pUIHOCTb.
KodepmenTsl. Buramunsl. OTianynst epMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.
YrineBoapl: MOHOcaxapuabl (TIFOKO3a, pubo3a U ne30kcuprbo3a), aucaxapuabl (caxaposa,
JIAKTO3a) M ToJiucaxapuibl (Kpaxmall, TIUKOTEH, IeUioiio3a). buomornueckue (yHKIUU
yrineBofoB. Jlummael:  Tpurimuepuns, Gochommumuasl, crepouasl. ['mapoduisHO-
ruipopoOHbIe cBoiicTBa. bronornueckue pynkunu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEJIKOB
U JIAIIAJIOB KaK UCTOYHUKOB 3Hepruu. Hyknennossle kucnotsl: JJHK n PHK. Hykneotuasr —
MOHOMeEpH! HyKJIeHMHOBBIX KuciaoT. Ctpoenne u ¢pynkuuu J{HK. Crpoenne u ¢pynkunu PHK.
AT®: crpoenne u QyHKIIUU

Jleknua Ne 3 «bronornueckn Ba)KHBIE XUMHUYECKUE COETUMHECHUS»

N

Tewma 2.3.
CrpykTypHO-
(dbyHKIIMOHATBHAS
OpraHu3aIus KIeToK

Conepkanue yaeOHOTO MaTepuaia

[utonorus — Hayka o kietke. Kinetounast Teopusi — mpuMep B3auMOJACHCTBUS UCH U (HaKTOB
B HAYYHOM TIO3HAHUHU. METO Il M3y4eHUS KIETKH.

Knerka kak menoctHas xuBas cucreMa. OOmiue MpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MemOpana, mosiekyibl JIHK kak renernueckuii ammapar, cucteMa CHHTe3a Oeka.

Tunel KIeTOK: dSyKapuoTHUeckas U mpokapuotuyeckas. (OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHUeCKo KieTku. Kierounass crteHka Oakrepuil. CTpoeHHE SyKapHOTHUYECKOM
kieTk. OCHOBHBIC OTJIUYHS PACTUTEIHLHOU, )KUBOTHOU M IpHOHON KieTKU. [loBepXHOCTHBIE
CTPYKTYphl KIETOK— KJIETOYHAsi CTEHKa, TJIMKOKaJIMKC, uX ¢yHkuuu. [lnazmaruueckas
MeMmOpaHa, ee CBOMCTBA U (DYHKITUH.

[uromnazma u ee opraHowabl. OgHOMeMOpaHHble opraHouasl kieTku: OIIC, ammapar
lonbxu, ym3ocombl. [loayaBTOHOMHBIE OpraHOMbI KJIETKHA: MUTOXOHIPHUH, ILIACTUIBL.
[IpoucxoxxaeHne MUTOXOHIpHUM U TutacTul. Bunsl mmactun. HemeMOpaHHbBIE OpraHOUIBI
KIIETKU: PUOOCOMBI, KIETOYHBIA LIEHTP, LEHTPUOIM, PECHUYKH, S>KIYTHKU. DyHKIMH
OpraHouIOB KJIETKU. BKitoueHus.

SAnpo — perynaropubslii HeHTp KieTku. CTpoeHue siapa: siiepHas 000JouKa, KapHoIria3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

Jlekuus Ne 4 « CTpykTypHO-(QYHKIIMOHAIbHASI OPTaHU3AIUS KJIETOK»

IIpakTnueckoe 3ansitne Ne 2 «[/I3ydeHHe CTpOEHHMS KJIETOK PAacTEHHUH, >XUBOTHBIX H
OakTepuii o]l MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIpEnaparax U UX OMUCAHHUE»




HpHOGpeTeHI/Ie OIIbITa IPUMCHCHUSA TCXHUKHU MUKPOCKOIIMPOBAHUA IIPHU BBINIOJIHCHUA
1a00paTOPHBIX PabOT:

[ToarotoBKa MHKpOIpENapaToB, HAOMIOJACHUE C IIOMOIIBI0 MHKPOCKOIA, BBISIBICHHE
pa3nuyMii MeXly U3y4aeMbIMH 00beKTaMH, (HOpPMYIHPOBAHUE BHIBOJIOB

Pazgen 3. ZKusHeaeaTeIbHOCTh KJIETKH

Tema 3.1.
OOMeH BelecTB U
MIpeBpaIeHUE
JHEPrUU B KICTKE

Conepkanue yaeOHOro MaTepuaia

OOMmeH BewiecTB, WK MeTa00JIN3M. ACCUMMIIALUS (IIJIACTUUECKUNH OOMEH) U JTUCCUMMIIALUS
(3Heprernyeckuii 0OMEH) — JABE CTOPOHBI €IMHOrO Ipolecca MerabonauzMa. Poib 3akoHOB
COXpaHEHHs BEIIECTBA W DHEPrUU B NOHUMAHMM MeTabonu3ma. Tumbsl OOMEHa BEIIECTB:
aBTOTpo(HBIN U TerepoTpodHbId. Posib pepMeHTOB B OOMEHE BEHIECTB W NPEBpPAIlCHUU
sHepruu B kietke. PorocuHre3. CBeroBas M TeMHOBasg (as3bl (orocuHTe3a. Peakuuu
¢doTocunTe3a. IPPeKTUBHOCTh (POTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a I )KU3HHU Ha 3eMiie.
Bnusinue ycnoBuii cpeapl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILIEHUS €0 MPOAYKTUBHOCTH Y
KYIbTYPHBIX pacTeHHH. XeMOCHHTe3. XEMOCHUHTe3Uupywolue OakTepuu. 3HayeHHe
XEMOCHHTE3a /IS ’KU3HU Ha 3emiie.

DHepreruyeckuii 0OMeH B KileTke. Paciierniennue BelecTs, BbIICICHNE U aKKYMYJIUPOBaHNE
SHEPTUH B KJIETKE. DTamlbl dHEPreTHYECKOro oOMeHa. [ nmkomm3. bpokeHue W ero BHIBIL
Kucnoponnoe oxucinenue, uiam kieTouHoe apixanue. OkucnutenbHoe (HochopuiIpoBaHHe.
O} hEeKTUBHOCTH PHEPTrETUIECKOTO 0OMEHA

Jlexnust Ne § «OOMeH BelecTB U MPEBPAICHUE SHEPTHH B KIIETKE»

Tema 3.2.
Bupycsl

Coniepkanyie yaeOHOTO MaTepuaa

Hexnerounsie ¢popMmel xu3Hu — BUpPYCHl. VcTopust oTkpbiTust BupycoB (/1. Y. MiBaHoBckuit).
Oco0eHHOCTH CTPOCHHUS M KUZHEHHOTO IKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummynonedumura yenoexa (BUY)
— Bo30ymurens CITNa. [IpodumakTika pacnpocTpaHeHus BUPYCHBIX 3a00JICBaHUI

Jlekuust Ne 6 «Bupycoi»

IpakTuyeckoe 3ansaTHe Ne 3 «Hekierounsie GOpMBbI JKU3HNY
N3ydenue nonstue Bupyca, ero crpoenue. Bnusuue Ha opranusm yenoBeka. CpaBHUTENBHBIHN
aHaJIn3

OK-01, OK-02,
OK-04

Pa3nen 4. PazMHokeHHe M HHIMBHAYAJIbHOE Pa3BUTHE OPTaHU3MOB

[op}

Tema 4.1.
JKU3HEHHBIN ITUKI
KJIETKU

Cogepxanue yueOHOro Marepuala

Knetounslii nmki, wid KU3HEHHBIM UMK Kietku. MHTepdaza u muto3. Ilpomecchr,
npoTtekarmue B uHTepdase. Perumkamnus — peakus marpuunoro cunresa [JHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII Ha0op — KapuoTuM. JIMMIONAHBIN U TalIouIHBIA XPOMOCOMHBIE

OK-01, OK-02,
OK-04




HaOopel. XpomaTuiel. [lUTONOrMYEecKHEe OCHOBBI PA3MHOXKEHUS W WHAWBHIYaTbHOTO
pa3BuTus opranu3MoB. [lenenue kietku —muto3. Craauu muto3a. [Iporeccsl, mpoucxoasmiue
Ha pa3HBIX CTaausXx mMuTo3a. buosornueckuit cmpica murtosa. IIporpammupyemas rubdens
KJIETKH - arnioNnTo3

Jleknus Ne 7 «Ku3HeHHBIN IIUKIT KIIETKHAY»

IpakTuyeckas padora Ne 4 «CpaBHuTeNbHBIH aHaau3 MuTo3a u Meiio3a»
Onpenenenue craauit Muto3a u Meiio3a. Mx onucanue u cpaBHenue. OnpeneneHue craaui
MHTO3a U MeHo3a.

Tema 4.2.
@opMBbI pa3MHOKECHHS
Y UHAUBUYATBHOE
pa3BUTHE OPraHU3MOB

Conepxanue ydeOHOro MaTepuasa

@®opMbl pa3MHOKEHHUSI OPraHU3MOB: OecroJioe U moJioBoe. Buapl 6ecronoro pasMHOKEHUS:
JIeJIeHUE HAJBOE U NMOYKOBAHHE OJIHO M MHOTOKJIETOUHBIX, CHOPOOOpa30BaHUE, BET€TaTUBHOE
pa3MHOxeHHe. MIcKkyccTBEHHOE KJIOHHPOBAHUE OPTaHU3MOB, €r0 3HaYEHHE JUISI CEJIEKIUU.
[TonoBoe pa3MHOkeHuUe, ero oTinyus oT Oecrnosioro. Meio3. Cragun meiioza. IIporeccsl,
NpOUCXOASAIIME Ha craausx menosa. IloBemenwe xpomocoMm B Mmenose. KpoccuHrosep.
buonorudeckuii cMbica U 3HaUeHHe Meio3a. ['lamerorenes — mporuecc oOpa3oBaHUs MOJOBBIX
KJIICTOK Y XUBOTHBIX. ITosoBEIE Kene3bl: CEMEHHUKN U SUYHUKH. O6p330BaHI/Ie H pa3sBUTUC
MOJIOBBIX KIJIETOK — TraMmeT (crepMaro3oui, sileKkiieTka) — CIIepMaToreHe3 U OOreHes3.
Oco0eHHOCTH CTpOEHUS SHIEKIETOK U criepMaTo3ouioB. Omnonorsopenue. [lapreHorenes
NunuBuayanpHOE pa3BuTHE (OHTOTeHE3). DMOPHOHAIbEHOE pa3BUTHE (AMOpHOTeHe3). DTarbl
SMOpPHOHAILHOTO Pa3BUTHUS y TMO3BOHOYHBIX JKMBOTHBIX: JIpoOJieHWE, TracTpyJsLus,
opranorere3. IloctamOpuoHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHATBHOIO PA3BUTHUS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusHue cpembl Ha pa3BUTHE OPraHu3MoOB; (aKTOPHI,
CHOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypojacTBa. PocT u pasButue pactenuil. OHTOTeHE3
I[BETKOBOT'O PACTEHUs: JBOWHOE OIJIOJJOTBOPEHUE, CTPOCHHE CEMEHU, CTAIH Pa3BUTHUS

Jlekuus Ne 8 «Dopmbl pa3sMHOXKEHHS U HHIUBUAYAIBHOE pa3BUTHE OPraHU3MOB»

Pa3znesn 5. HacsiencTBEHHOCTHh 1 K3MEHYUBOCTH OPraHU3MOB

oo

Tema 5.1.
3aKOHOMEPHOCTH
HaCJICIOBaHUA

Copepxanue yueOHOro Marepuaia

[Ipenmer u 3agauu reHeTHKU. Poib LIUTONOTUM U SMOPHUOJIOTHHA B CTAHOBJICHUU T'€HETHUKH.
Bxman poccuiickux M 3apyOeKHBIX YYEHBIX B pa3BUTHE T€HETUKH. METOIbl Te€HETHKH
(ruOpuIONOTUYECKUHN, LUTOTEHETHYECKUH, MOJIEKYIsipHO-reHeTH4eckuii). (OCHOBHBIE
reHeTUYeCKUe MOHATHS. | 'eHeTu4eckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIUBaHUM.

3aKOHOMEPHOCTH HaClleZIOBaHMsI IPU3HAKOB, YcTaHOBIIeHHBIE . Mennenem. MoHnorubpu nHoe
CKpelllMBaHME. 3aKOH eIuHOOOpazus TUOpPUIOB TepBOro  mokoleHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacHICIUICHHs] NMpU3HAKOB. I'mnore3a yuctorsl ramer. [lomHoe u

OK-01, OK-02,
OK-04




HEMOJHOE  JOMUHUpoBaHue. JlurnOpuaHoe  cKpemuBaHHe. 3aKOH  HE3aBUCHUMOTO
HACJIeZIOBaHUSI TPU3HAKOB. lLlUTOreHeTHYEeCKHEe OCHOBBI JUTHMOPUIHOTO CKPEIIUBAHMSL.
Ananusupyromee CkpemuBaHue. VIcnosiabp3oBaHME aHATM3UPYIOLIETO CKpPEIIUBAHUS I
OTIpeIeNIeHNUs] TEHOTHUIAa 0CO0U

IpakTuyeckasi padora Ne S«3aKkOHOMEPHOCTH HACJICIOBAHUSI»

Tema 5.2.
3aKOHOMEPHOCTH
HU3MCHYUBOCTHU

Conepkanue yaeOHOro Marepuasa

N3meHunBoCTh. BUABI N3MEHUNBOCTU: HEHACIIEICTBEHHAs U HacieacTBeHHas. Poib cpensl B
HEHACJICICTBEHHON HM3MEHYMBOCTH. XapaKTEPUCTHKAa MOAM(PHUKALMOHHOW H3MEHYHMBOCTH.
Bapuanuonsslii psa v BapuanmoHHas kpuBas. Hopma peakunu npusHaka. KonndecTBeHHbIE
U KaueCTBEHHbIE TMpPU3HAKM M HX HopMa peakiuuu. CBoiicTBa MOAU(PUKAIIMOHHOM
M3MEHYUBOCTH.

HacnencrBenHasi, wiM reHOTUIIMYECKass M3MEHYMBOCTh. KoMOMHATHBHAs W3MEHYHUBOCTD.
Meiio3 u mMoJI0OBOIl mpoliecc — OCHOBAa KOMOWHATMBHOM W3MEHYMBOCTU. MyTannoHHas
n3MeHunBocTh. Kilaccudukanus Myranuid: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YacToTa u
MPUYKHBI MyTalil. MyTareHHble pakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEICTBEHHOM
W3MEHYUBOCTH

H. U. BaBunosa

Jleknust Ne 9 «3akOHOMEPHOCTH U3MEHUYHBOCTH»

Tema 5.3.
T'enetnka gegoBeka

Coniepkanyie yaeOHOTO MaTepuaa

I'eneruka wyenoBeka. Kapuotunm uyenoBeka. OCHOBHBIE METOJIbI TEHETHKH YEJIOBEKA:
TE€HEAJOTHYECKUM, OJM3HEIIOBBIA, ITUTOTCHETUYCCKUH, OMOXMMHUYECKUN, MOJIEKYISIPHO-
reHetndeckuii. COBpEeMEHHOE OIpECIICHUE TEeHOTHUIIA: IMOJTHOTEHOMHOE CEKBECHHUPOBAHHE,
TeHOTHIIMPOBaHKE, B TOM 4ucie ¢ nomompto [11[P-ananu3a. HacnencrBennsie 3a001eBaHms
YeJIOBeKa: TEeHHbIE OOJIe3HW, OOJIE3HM ¢ HACJIEICTBEHHOW MPEeApacIiooKeHHOCTHIO,
XpoMocoMHbIe Oojie3Hn. ComMaTHYeCKWe W reHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIICTKHU.
[IpuHnumel  370poBOTO  OOpa3a KW3HM, JUATHOCTUKH, TMPOGUIAKTHKH H  JICUCHHS
FEHETUYECKUX  OoJe3He.  MeIUMKO-reHEeTHYeCKOe  KOHCYJIbTHPOBAaHHME.  3HAYCHHE
MEIUIIMHCKON TE€HETHKM B TPEIOTBPAIICHUU W JICUCHWH TEHETHYECKUX 3a00JIeBaHUM
yeaoBeKa

Jlexnusa Ne 10 «'eHeTrnka yeioBeka»

IIpakTHyeckas padora Ne 6 «CocraBiieHHE U aHAIU3 POJIOCIOBHBIX YEJIOBEKA

N

IIpoMe:xxyTouHasi aTTecTalus M0 TUCHUILIMHE (KOHTPOJIbHAsA padora)

2 CEMECTP

| BCEI'O
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Pa3gen 6. IBoTIoMOHHAS OMOJIOTHUSA

OK-01, OK-02,




Tema 6.1.
OBOIIOIMOHHAS
TEOPUS U €€ MECTO
B OHoIOTHH

Conepkanue yaeOHOTO Marepuaia

[Ipennoceliky BO3HUKHOBEHUS 3BOJIIOIIMOHHON TEOpUH. DBOJIIOLUOHHAS TEOPUS U €€ MECTO B
Ouosornu. BnusHue 3BONIONMOHHON TEOpUM HA pa3BUTHE OWOJOTHMM M JPYrHX HayK.
CupzerenbcrBa 3BotoIMH. [laneoHTONOrMYECKHE: TOCIEA0BATEIBLHOCTD OSIBJICHNUS BUJIOB B
MAJIGOHTOJIOTUYECKOM JIETOMUCH, Tepexoanbie ¢Gopmbl. broreorpaduueckue: cXoacTBO U
paznmuune dayH U GIop MAaTEPUKOB M OCTPOBOB. IMOPHOJIOTHUECKUE: CXOACTBA U PA3ITUIUS
SMOPHOHOB Pa3HBIX BHJOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHEBIE,
AQHAJIOTMYHBbIE, pYyIUMEHTapHblE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OUOXUMUYECKHE:
CXOJICTBO MEXAaHM3MOB HACJICZICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTeH y Bcex
JKUBBIX OPraHU3MOB.

OpomioumonHas Tteopus Y. [lapsuna. [lpeanochuiku BO3HUKHOBEHUS JAapBHUHH3MA.
JIBuKymiye Ccuiibl 3BOJIIOLMHM BHAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE IPU
OTPaHUUYEHHOCTHU PECYPCOB, HEOIpeaeia€HHas M3MEHUMBOCTb, OOpbba 3a CyYIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD)

Jlexnus Ne 11 «3BoIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH»

Tema 6.2.
MukposBontonus

Conepkanue yaeOHOro MaTepuaia

Cunrernueckast Teopust 3Boonuu (CTD) u e€ ocHOBHBIE MOJOKEHUS. MHKPOIBOIIONHSL.
[Momynsius Kak eTUHKUIIA BUIA U BOJFOIHH.

JIBwxkymue cuiabl ((hakTOphI)IBOIIONUA BUIOB B MpUpoJe. MyTallMOHHBIM Mporecc u
KOMOMHATHBHAsT M3MEHUYMBOCTh. [lomynsaunnoHHble BOJHBI U Apeid reHoB. Mzomsauus u
murpainus. EcrtecTBeHHBI 0TOOp — HampaBimswommui  Qgakrtop sBomonuu.  Dopmer
ecTecTBeHHOro ot0opa. IIpucrnocoOneHHOCTh OpPraHu3MOB KaK pe3ylbTaT 3BOJIOIHH.
[Ipumepsl npucnocobseHuit y opranuzmMoB. Apomopdo3bl U uavoafantauud. Bug u
Bus000pazoBanue. Kpurepuu Buaa. OcHoBHbIE (hOpMBI BUI000pa30BaHusi: reorpaduueckoe,
9KOJIOTMYECKOe

Jlexkuust Ne 12 « MUKPOIBOTIOLIMS»

N

Tema 6.3.
MaxkposBomronus

Copepxanue yueOHOro Marepuaia

MaKpOSBOJ'IIOI_II/IH. cDOprI OBOJIFOLIN U Q)HHeTH‘leCKaH, JAUBCPICHTHAsA, KOHBCPICHTHAA,
IapajajicjibHasi. HeO6paTI/IMOCTB 3BOJIIOIIUH

Jlexkuust Ne 13 «Makpo3BoTroLusI»

IIpakTnueckass padora Ne 7 «Omnucanue MPUCIOCOOICHHOCTH OpraHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepa»

OK-04

Pa3nes 7. Bo3HNKHOBEHNE M Pa3BHTHE KU3HH Ha 3emuie

Tema 7.1.

| Coneprkanne yue6HOro MaTepuana

OK-01, OK-02,
OK-04




3apoxeHue
" PA3BUTHUC KU3HU

JloHayuHble TNIPEACTABICHUS O 3apOKAEHUM >KM3HU. HayuHble rumore3bl BO3SHUKHOBEHHUS
KU3HU Ha 3emiie: abMOTeHe3 U MaHcnepMus. XUMHUEcKas 3BONIONHS. AOMOTEHHBIN CHHTE3
OpraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX. OKCIEPHMEHTAIbHOE IOATBEPKACHUE
XUMHYECKON 3BOMIONMU. HauanbHble 3Tanbsl Ouonormdeckoil spostonuu. ['unoresa PHK-
Mupa. PopMupoBaHHEe MEMOpPAaHHBIX CTPYKTYp U BO3HMKHOBEHME IMPOTOKIETKH. llepBbie
KJIETKU U UX 3BOJIIOLMSL. POPMUPOBAHNE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paM U nepuogam. Karapxei. Apxeiickasi U IpoTepo30ncKas
apbl. Ilaneosoiickast spa u e€ mnepuonbl: KEeMOPHUICKUM, OPIOBUKCKHM, CHIIypUHCKUH,
JI€BOHCKHMM, KAMEHHOYTI'OJIbHBINA, ITEPMCKHI. Me3030McKas 3pa U €€ MEepHOIbl: TPUACOBBI,
IOpcKuid, MenoBoi. KaitHo3olckas 3pa W €€ Nepuojbl: MaJeOre€HOBBbINM, HEOTCHOBBINM,
AHTPOIIOT€HOBBIM.

Jlekums Ne 14 «3aposxieHre ¥ pa3BUTUE )KU3HUY 2
Tema 7.2. Conepsxkanue yaeOHOro MaTepuasa 4
Cucrema Cucrema OpraHM4ecKOro Mupa Kak OTPaK€HHE HBOMIOUMHA. OCHOBHBIE CHCTEMAaTHYECKUE
OPraHMYECKOT0 MHUpA. | TPYIIbl OpraHUu3MOB. XapaKTepUCTUKa KIMMaTa U reoJIOrH4eckux mporeccoB. OCHOBHBIE
[Ipoucxoxnenue ATarbl 3BOJIOIUHU PACTUTEIBHOTO U JKUBOTHOTO MUpa. ApOMOP(O3bl Y pACTEHUH U JKUBOTHBIX.
YenoBeKa — [TosiBneHue, pacuBeT U BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.
AHTPOIIOT€HE3 OBOJIFOIIMSL  YeNOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BHTHE TIPEACTaBICHHH O
MIPOUCXOXKICHUM YeJoBeka. Metoapl u3ydeHusi aHTporioreHe3a. CXOJCTBA U pa3iUuUs
YyeloBeKa M JKUBOTHBIX. CHCTeMaTHYecKoe IMOJIOKEHHE 4YenoBeKa. JIBWKyIlue CHJbl
(baktoper) anTpomorene3a. HacneacTBeHHas HW3MEHUMBOCTh M €CTECTBEHHBIM OTOOP.
OO6miecTBeHHBIN 00pa3 KU3HH, U3TOTOBJIICHUE OPYIMU TPY/Ia, MBIIIJICHHE, PeUb
Jlekumst Ne 15 «Cucrema opranndyeckoro mupa. [IpoucxoxaeHue 4enoBeka — aHTPOIIOT€HE3» 2
IpakTuyeckas padora Ne 8«Cxo0aCTBO U OTJINYHS YeJIOBEKA € dKUBOTHBIMID). 2
CXOJICTBO M OTJIMYHS YeJOBeKa ¢ KUBOTHBIMU. OCHOBHBIE CTAJIMH AHTPOTIOT€HE3a
Tema 7.3. Copepxanue yueOHOro Marepuaia 4

OcCHOBHBIC craanu
3BOJIFOIMH YCJIOBCKa

OCHOBHBIE CTaJUU W BETBU HBOJIIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UYUenoBEK yMelbli,
UYenosek npsMoxosauui, YenoBek HeaHAepTadbCKuid, YeloBEeK pa3yMHBIH COBPEMEHHOTO
tuna. Haxoku nckomaemMbIX OCTAHKOB, BpeMs CYIIECTBOBAaHHUS, 00IACTh PACIIPOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

UYenoBeueckrne pachkl. OCHOBHbIE OOJBIIME pachl: €BpoleouaHas (eBpasuiickas), HErpo-
aBCTpalouaHas (dKBaTOpHalibHAs), MOHTOJIOMIHAs (a3uaTCKo-aMepuKaHCKas). UYepTsl
MPUCTIOCOOIEHHOCTH TPEICTABUTENCH YEIOBEUECKUX pPac K YCIOBHSIM CYIIIECTBOBAHHSL.
EnuncTBO yenoBeueckux pac. Kpuruka pacuzma




Jlexnusa Ne 16 «OcHOBHBIE CTaIHUH DBOJIIOLAN YEIIOBEKA»

IIpakTuuyeckas padora Ne 9 «[IpucrnocoOIeHHOCTh YeTOBeKa K Pa3HbIM YCIOBHSM CPEIIbL. 2
Bnusiane reorpaduueckoii cpepl Ha MOpGOIOTHIO U (PU3HUOJIOTHIO YEIOBEKa
Pa3nes 8. Oprann3mbl M OKpysKalIIas cpeaa 4
Tema 8.1. Conepxkanue ydeOHOro MaTepuasia 2
DKOJIOTHA KaK HayKa. | DKOJOTHs KaK HayKa. 3a/laul M pa3Jiesibl 9KOJOTHU. MeTO/Ibl 3KOJOTHYECKUX UCCIICIOBAHUIA.
Cpenpl KU3HMU. DKOJIOTUYECKOE MHUPOBO33PEHUE COBPEMEHHOTo 4deioBeka. Cpenbl OOMTaHUS OpPraHU3MOB:
Okonoruyeckue BOJIHAsl, HA3€MHO-BO3/IyIITHAS, TIOYBEHHAs, BHYTPUOPraHU3MEHHAast. DKOJIOTHYECKHE (DAaKTOPHI.
(baxTopsI Knaccugukamnus skongormueckux HakTopoB: aOHOTHUECKUE, OMOTHYECKHE M aHTPOTIOT CHHBIE.
JleiicTBue 3KojOrM4eckux (akTopoB Ha OpraHu3Mbl.AOMoTHuYecKHEe (DAKTOPBI: CBET,
TeMIeparypa, BiaxHocTb. PotonepuoausMm. [IpucnocoOneHus opraHu3MOB K JAEHCTBHIO
abuotuueckux (QaxtopoB. buonoruueckue putmbl. buornueckue Qaxtopel. Buasl OK-01, OK-02,
OMOTUYECKUX B3aUMOJCHCTBUI: KOHKYpPEHLMs, XHUIIHUYecTBO. [lapasuTusm, MyTyamusm, OK-04, OK-07
KOMMeEHCaNU3M (KBapTHUPAHCTBO, HAXJIEOHMYECTBO), aMEHCAIM3M, HelTpanu3Mm. 3HayeHHe
OMOTHUYECKUX B3aUMOJCHCTBUMN IJIsl CYIIIECTBOBAHUS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX
Jlekumsa Ne 17 «Oxonorus kak Hayka. CpeJipl ®KU3HU. JKoJIornueckue GakTopb» 2
Tewma 8.2. Conepxkanne yaeOHOro MaTepuaa 2
DKonorn4yeckue DKOJIOTUYECKHE XapaKTepUCTUKU monyiasuuud. OCHOBHBIE IOKa3aTead  MOIMYJISALUU:
XapaKTEPUCTHKHU YHUCIIEHHOCTb, IUIOTHOCTB, POKIA€MOCTb, CMEPTHOCTb, NPUPOCT, MHrpanus. JMHaMuka
MOIYJISILIUI YHMCJICHHOCTH MOMYJISALIMY U €€ PErysius
Jlexkums Ne 18 «Okonornueckue XxapakTepuCTUKUA MOMYISIINU» 2
Pazgen 9. CooliecTBa M 3K0JOrHYECKHE CHCTEMBI 16 OK-01, OK-02,
Tema 9.1. Cozepkanue yueOHOTro MaTepuaia 2 OK-04, OK-07
CoobmecTBa Coo061ecTBo opranu3mMoB — 6uoreHo3. CTpyKTypbl OMOLIEHO3a: BUJIOBAs, IPOCTPAHCTBEHHA, K 1.1
OpPraHHU3MOB, Tpodudeckas (nuuiesas). Bunpl-noMmuHantel. CBs3u B OMOLIEHO3E.
9KOCUCTEMBI Okonorudyeckue cucreMsl (3kocucreMsl). [lonarue 06 »sKkocuctemMe U OHOreOLEHO3E.
@OyYHKIHOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOJYLIEHTBI, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPrUu B 3KocucTeMe. Tpoduueckue (MHUILEBbIE) YPOBHU
skocuctembl. [lumieBble nenu U cetd. OCHOBHBbIE IOKA3aTeNId 3KOCHUCTEMBI: OHoMacca,
OPOAYKIHS. DKOJOIMYECKUEe MUPaMUJbL: MPOAYKIIMH, YUCIEHHOCTH, OMoMacchl. CBoHcCTBa
9KOCHCTEM: YCTOMYMBOCTD, caMoperyiisinus, pazsutue. Cykueccus
Jlexnust Ne 19 «Coob1iecTBa OpraHu3MoB, SKOCHCTEMBI» 2
Tema 9.2. Conepxanue yueOHOTO MaTepuaa 4
IIpuponusie IIpupoaHble 5KOCHUCTEMBI. ODKOCHCTEMBI PEK M 03€p. ODKOCUCTEMA XBOWHOIO WIH




HKOCHUCTEMBI HIMPOKOIMCTBEHHOTO neca. AHTpOTIOTEHHBIE IKOCUCTEMBI. ATPO3KOCHCTEMBI.
VYpb6oskocucrembl. buonornueckoe M XO3SHCTBEHHOE 3HAUEHHE AarpodKOCHCTEM U
ypOoskocucteMm. buopasznooOpasue kak (akTop ycroWuumBocTH 3KOocucTeM. CoxXpaHEHHE
OMOJIOTMYECKOT0 pa3HooOpasust Ha 3emIie
Jlekuus Ne 20 «bronorungeckoro pa3sHooOpasus Ha 3eMiie) 2
IIpakTnueckas padora Ne 10«[IpupoaHbie 3KOCUCTEMBI» 2

Tema 9.3. ConepxaHue yueOHOTO MaTepralia 2
buocdepa — Yuenne B. U. Bepranckoro o 6uocepe. I'panwniibl, coctaB u cTpykTypa ouocdepst. XXusoe
rio0anbHas BemectB0 M ero Qyaknun. OcobeHHocTH OWochepbl Kak TI00AIBHOW HSKOCHCTEMBI.

skocucrema 3eMaH | JluHaMuveckoe paBHOBecHe M oOpaTHas cBs3b B Owocdepe. KpyroBopoTsl BemiecTB u
OMOTeOXMMHUYECKHE IHUKJIBI dJIeMEHTOB (yriepoja, aszoTa). 30HaJbHOCTh OHOCHEPHI.
OcHOBHbBIE OMOMBI CYLIU
Jlekums Ne 21 «buocdepa —rnobanbHast 3KocucTemMa 3eMiIn» 2
Tema 9.4. Ilpogheccuonanvno opuenmuposannoe cooepiicanue 4
Brusnue Yenoseuecmso 6 ouocghepe 3emnu. Anmponoeennvie uzmenenus 6 ouocghepe. Inooanvrvie
AHMPONO2EHHBIX aKonocudeckue npoonemvl. Cocywecmeosanue npupoovl u uenosevecmsea. CoxpaHenue
¢axmopos Ha buopasnoobpaszus Kak ocHogéa ycmouuugocmu ouocgepvl. OcHnoéa payuoOHATLHO2O
ouocgepy YIPAGNeHUs: NPUPOOHBLIMU Pecypcamul U UX UCHoIb308anue. /Jocmudicenus 6Uono2ul U OXpanda
npupoobl
Jexuyua No 22«Brusinue anmponoeenuvix ¢oakmopos na obuocgepy» 2
Ilpakmuueckaa paooma Ne 11 «Bausnue npou3zeo0cmeeHHuIX (HaKmopos HA OpeaHUu3M 2
YenoeeKay
Tema 9.5. Ilpogheccuonanvno opuenmuposannoe cooeprcanue 4
Brusanue coyuanono- | 30oposve u eco cocmasusiiouue. @axmopolt, ROJLONCUMETLHO U OMPUYAMETbHO SIUSIOUWUE HA
9KOJIO2UHECKUX opeanuzm uenogexa. Ilpobrema mexHoO2eHHbIX B030€UCmBUll HA 300p08be  HeloseKd

¢axmopos Ha (anekmpomacHumHovle NoOJs, OLIMOBAS XUMUS, U3DLIMOYHLIE WYMbL, paouayus u m.n.).

300posve uenoseka | Aoanmayusi opeanuzma uenoeeka K ¢hakmopam oxkpysicarowen  cpeovi. IIpunyunsi
Gopmuposanus 300posvecdepezaroueco nosedenus. Duzuueckas akKMuHOCMb U 300PO8be.
buoxumuueckue acnekmol payuoHanbHO20 NUMAHUSL
Jekyus No 23 «Bausnue coyuanbHO-3K0102UYECKUX (hAKMOPO8 HA 300P08be 4eN08eKa» 2
Ilpakmuueckan paboma Ne 12 « Ymcmeennas pabomocnocoonocmo» 2

unu «Bauanue abuomuyeckux ¢pakmopog na uenogeka» (8 kauecmee mpueepos, CHUNCArOUUX
PabomocnocobHOCmb,  UCNONBL308AMb  YCIO0BUA  OCYWECMBNeHUsT  NPODeCcCUOHATbHOU
0esimeNbHOCIU. WYM, memnepamypa, uzuieckas Hazpyska u m.o.)




Paznen 10. Cesiekuusi Oprann3mMoB, OCHOBBI OMOTEXHOJIOTHH

11

Tema 10.1.
Cenexuus Kak HayKa
U TIpo1ecc

Conepkanue yd4eOHOTO MaTepuaia

Cenekuus Kak Hayka W Ipolecc. 3apoxkACHHE CeleKUuu U gomectukauus. Yuenue H. U.
BaBuwiioBa 0 neHTpax MHOrooOpasusi M IPOUCXOXKAEHUS KYyJIbTYpPHBIX pacTeHUl. LIeHTpsl
MIPOUCXOXKACHNUS JOMAIIHUX XUBOTHbIX. CopT, mopona, mrtamMm. COBpeMEHHBIE METO/IbI
CEJIEKIIUU. MaccoBbiit
U WHJIUMBUIyalbHBIH OTOOpBI B CEJNEKLIMU PAcTeHUU M KUBOTHBIX. OIlIEHKa 3KCTepbepa.
bnuskoponcTBeHHOE ckpemuBaHue — UHOpuIuHT. Yuctas nuHusA. CKpelMBaHUE UYUCTBIX
auHui. ['eteposuc, mnu rudpuanas cuna. HepoacTBeHHOe cKpellMBaHUWE — ayTOPHAMHT.
Otnanénnass rubpuamzanuss U e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes W IOJydeHue
MOJUIUIONJOB. JIOCTHKEHUS CENEKIIUN PACTEHUH, J)KUBOTHBIX H MUKPOOPTraHU3MOB

Jlexnus Ne 24 «Cenekiust Kak HayKa U IIPOIIECCH»

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTUHA

Coneprxkanne yaeOHOro MaTepuaa

buotexHonoruss kak oOTpaciab NPOU3BOACTBA. ['€HHas MH)KEHEpHs. OTalbl CO3/1aHUA
pexomOunantHoil JIHK u Tpancrennsix opranmsmos. Kierounas umxenepus. Kierounsie
KYJIbTYpHI. MuKpoKIIOHaIBHOE pa3MHOXEHUE pacTeHuN. KitonnpoBanue
BBICOKOITPOJTYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHW3MOB. DKOJOTUYECKHE W ITUYECKHE
npoOiemsbl. 'MO — renernyecku MoU(GUIIMPOBAHHBIE OPTraHU3MBI

Jlekuusa Ne 25 «OCHOBBI OMOTEXHOJIOTHIA»

N

Tema 10.3.
Buomexnonocuu
8 NPOMBIULIEHHOCU

Ilpogheccuonanvrno opuenmuposannoe cooepicanue

Paszeumue npomviunennoi OUOmMexHoI02Ull U ee NPUMEHeHUe 8 JCU3HU 4el08eKd, NOUCK U
AHAU3 UHGOPMAYUU U3 PASTUYHBIX UCMOYHUKOS (HAYUHAs U Y4eOHO-HAYYHAs Tumepamypa,
cpedcmea maccosoti ungopmayuu, cemo Mumepnem u opyeue)

OK-01, OK-02,
OK-04, OK-07
I[IK'1.1

Ilpakmuueckasa paooma Ne 13 «Keiicvl Ha ananuz ungopmayuu o pazeumuu
NPOMBIULIEHHOU OUOMEXHOI02ULL (O MUHU-2PYNNAM).»

Tema 10.4.
Buomexnonocuu 6
JCUsHU U npogeccuu

Ilpogheccuonanvno opuenmuposannoe cooeprcanue

OK-04, OK-07
IIK 1.1

OcnosHvle Hanpasnenus cO8PemMenHOU OUOMEXHON02UU 8 NPOYeCCUOHATLHOL OesimeNbHOCMU
uenogexa. Memoowi buomexuono2uU. Obvexmbi buomexuonio2uU. Omuka
OUOMEXHONO2UYECKUX U 2eHemudecKux sKcnepumenmos. Ilpasuna noucka u awanusa
OUOIKON0UYECKOU UHPOPpMAYUY U3 PA3TUYHBIX UCMOYHUKOS (HAYyuHAs U Y4eOHO-HAYUHAs
Jqumepamypa, cpedcmaa maccosou ungopmayuu, cemo Uumepnuem u opyaue)

Jlexkuust Ne 26 «buomexnonozuu 6 dscusnu u npogeccuu»




Ilpakmuueckaa paodoma Ne 14 3awuma ketica: npedcmagienue pe3yibmamos peuleHust
Kelico8 (8blcmynieHue ¢ npeenmayueti)

IIpome:kyTouHnasi arrecTanus (1uddepeHMpoBaHHBIN 3a4eT)

Bcero:

80




3. YCJIOBUSI PEAJIM3ALIMYA TPOT'PAMMbBI OBIIIEOBPA3OBATEJIBHOI
JUCLUILINHDBI

3.1. MarepuajibHO-TEXHHYECKOE O0ecrieueHne
Jnst peanu3zanuu 00Opa3oBaTeNLHOTO Mpolecca (BceX BUIOB YUeOHOH IeATeNbHOCTH) 110
JUCUMIUIMHE HCIOJIB3YIOTCS  CIENYIOIIME CIELMaJbHblE IOMEIICHMS, OCHAIlEHHbIE B
cootBercTBUU ¢ [Ipunoxennem § OII CIIO: kabuneTsl 06111€00pa30BaTENbHBIX AUCIUILIIUH

3.2. UupopmannoHHOe o0ecnieyeHne peajn3aluy NporpaMmMbl

OCHOBHBIE HCTOYHHUKH

1. AradonoBa, U. b. buonorus : 6a3oBblii ypoBeHs : yueOHuk / 1. b. AradonoBa, A. A.
Kamenckwii, B. 1. CuBormnazoB. — 2-¢ u3j., crep. — Mocksa : [Ipocsemenne, 2025. — 271 ¢. —
ISBN 978-5-09-121341-6. — TekcT : 51eKTpOHHBIN // JlaHb : BIIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/472913 (nata obparnienus: 19.04.2025). — Pexum
JOCTYyTA: JUISI aBTOPHU3. TIOJIH30BaTENIEH.

JlonoTHUTEIbHbIE HCTOYHUKH

1. Teitnop A. buonorus: B 3 1. T.1/4.Teitnop, H.I'pun, ¥Y.Crayt: noa. pen. P.Coniepa; nep.
3 ro aarn. Uzn. — 14-e uza. — M.: JIaboparopus 3Hanuid, 2022 — 454 c.

2. TlaBmoBa E.W. DxoJyiorus: yueOHUK W MPAKTUKYM JJIs CPEIHEro Mpo(heCcCHOHATHLHOTO
ob6pazosanus /E.W.I1aBnoBa, B.K.HoBuxos. — Mocksa: U3natenscTBo FOpaiit, 2022. — 190 c.

3. Epemuenko O.3. buosorus: ydenue o Ouocdepe: ydeOHOE mocoOHe JIS CPETHETo
npogeccrnonampHoro obpazoBanus /O.3.Epemuenko. — 3-e uzn., mepepad. M mom. — Mocksa:
Wz nparensctBo FOoaiT, 2022. — 236 c.

4. OJ/I.13 buosiorust : METONWYECKHE YKa3aHUS 110 TPAKTUYECKUM 3aHATHUSAM JUIS
obyuarormuxcst crienranbHocT 18.02.09 IlepepaboTka HedTr 1 raza ouHou Gopmbl 0OydeHHS /
THY ; coct. O. O. Censnuna. - Tromens : TUY, 2024. - 44 c. - DnexkrponHas ounbauorexka TUY. -
[Buosorust] . - bubnuorp.: c. 43. - ~b. 11. - TeKCT : 37IEKTPOHHBIH.



4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA3OBATEJIBbHON JUCIHUATIIAHBI

KonTpons 1 oneHka pacKpbIBalOTCA 4epe3 AMCLMILUIMHAPHBIE PE3YJbTAThl, YCBOCHHBIE
3HaHUS ¥ IPHOOPETEHHbIE 00yYaOIUMUC YMEHHS, HApaBJIeHHbIE HAa (OPMHUPOBAHUE OOLTNX U
npohecCHOHATBFHBIX KOMIIETECHITHIHA

Pesynbrathl 00yueHus

Ilokazarenu oneHKu

THII OLIEHOYHBIX MEPONPHUSITHIA

uMemv npeocmagieHue o poiu
u MecTe ouonoruu B
COBPEMEHHOM Hay4YHOU KapTHUHE
MHUpa; NOHMMaHUE  POJIU
ouonornu B  (HOPMHPOBAHUM
Kpyrozopa u (yHKIIMOHAIBHOM
IPAaMOTHOCTH  YeliOBeKa  JUIst
pelIeH s MPaKTHYECKHUX 33124
Braoenue

OCHOBOITOJIATAIOIIIMH
MOHATHUIMHA H
MPEJACTAaBICHUSIMA O KHUBOU
HpUPOAE, et YPOBHEBOM
OpraHu3allMi U  3BOJIOIUY;
YBEPEHHOE MOJIb30BaHNE
OMOIOrHYECKOM

TEPMUHOJIOTHEN U CHUMBOJIUKOM;
Ymenue mpoBOIMTH CpaBHEHHUE
XUMHUYECKOU OpraHu3alu
KUBBIX W HEXHUBBIX OOBEKTOB.
ITonyuenune npencraBiIeHUsS O

3namo

OcCHOBHBIC TTOJIOXKCHHUS
OMONOrMYECKHX  TEOpUH |
3aKOHOMEPHOCTEN:  KIIETOYHOU
TEOPHH, 3BOJTIOLIMOHHOIO
yUeHHUS, YUCHHS
B.N.Bepnanckoro o oOuochepe,
3aKOHBI I".Menpens,
3aKOHOMEPHOCTEN
W3MEHYUBOCTH 4§
HACJIEJCTBEHHOCTH;

CTpoeHHEe U (PYHKIIMOHUPOBAHUE
OMOJIOTMYECKUX 00BEKTOB:
KJICTKM, TE€HOB U XPOMOCOM,
CTPYKTYPBI BUJIA K YKOCHUCTEM.

- TecT-3amanue

- OO6cyxzaeHne 1o BOIpoOcaMm
JICKIIUU

Tema 1.1

- 3ajaHKe UCCIeq0BaHUE

Tema 5.1

- OpoHTANIBHEIA OITPOC

Tema 5.2

- TecT-3amanue

- CtapT-3a1anue

Tema 9.3

- OKcnepTHas OIIEHKa
BBIITOJTHCHU L MPAKTHYECKUX
pabor;

IIpakTnueckoe 3anaTue Ne 1
IpakTuueckoe 3ansaTue Ne 3

ponu OpPTaHUYECKHX u

HEOPraHUYEeCKUX BELIECTB B

kierke OK 01, OK 07, OK 04

cpopmuposannocmo  ymenull | Ymeem pematb reHerudeckue | [Ipogeccuonansvho

OOBACHSTH pe3ynbTaThl | 3aa4M, CTPOUTH BApUALMOHHBIC | OPUEHMUPOBAHHOE COOEPIHCAHUE
OMOJTOTHIECKUX KpuBble, pabotate ¢ y4debHOU | Cmapm-3adanue
AKCIIEPUMEHTOB, pemars | IurepaTypou Tema 10.3; 10.4

3JIEMEHTApHBIE OMOJIOTHYECKUE - DKcrnepTHas OIICHKA
3aj1auy; BBINOJIHEHUS MIPAKTUIECKUX
e1a0eHue OCHOBHBIMHU pabor;

METOJaMH HAy4HOI'O ITO3HAHMS, IIpakTuyeckoe 3ansTue Ne 2
HCIIOJIb3yEMbIMU pu IIpakTu4yeckoe 3ansTue Ne 5
OMOIOrMYECKUX Ilpogpeccuonanvro
HCCIICIOBAHUAX KHBBIX OpUEHMUPOBAHHOE COOEpI’CAHUE
00BEKTOB 51 9KOCHCTEM: IIpakmuueckoe 3anamue Ne 9-12
OIIMCAaHNE, H3MepeHue,

MIpOBENICHNE HaOJI0ICHU;

BbISIBIICHHE u OLIEHKA

AHTPOIIOTCHHBIX H3MEHEHUH B

npupoze

OK 01, OK 02, OK 07, IIK 1.1.

cgopmuposanHocmy 3HAEeT MOJIOXKEHUS KIETOYHOH | - PPOHTANBHBIN OIPOC
COOCTBEHHOM  IMO3MLMH IO | TEOPUH, OCHOBHblE (QyHKUUH | - TecT-3amanue

OTHOIIIEHUIO K OMOJIOrMYECKOW | OpraHOUOB, nurtomiasmel, | Tema 2.1-2.4

nHPOpPMaIUM, MOJNy4YaeMOH M3 | CyLIHOCTb u 3HavyeHue | - CtapT-3aganue

pasHbIX HUCTOYHUKOB, K | KIETOYHOH Teopuu, | -PpoHTaTBHBIN ONpoC
rJ100aJbHBIM  9KOJIOTHYECKUM | 0COOEHHOCTH cTpoeHHs | - 3afjaHue Ucciael0OBaHue




npobjieMaM ¥ NYTAM  HUX | IPOKapHOT u sykapuot; | Tema 3.1

peleHus, CYLIHOCTh OHTOI'eHe3a, 3HaueHue | - Crapr-3aganue

e1aderue OCHOBHBIMHU | MHUTO32 u Meiio3a B | Tema 3.2

METO/IaMHU HaY4HOTO MO3HAHUS, | OCYIIECTBICHUN - ®poHTaNBHBII OIpoC
UCIIOJIb3YEMBIMH NpH | TPEEeMCTBEHHOCTH Mexay | - Crapr-3amanue

OHMOJIOTMYECKUX MOKOJICHUSMH, 3aKOHOMEpHOCTH | - CTapT-3a1aHue

HCCIICAOBAaHUAX JKMUBBIX | THAUBHUOYAaJIbHOI'O pa3sBUTHUA, 'q)pOHTaHBHBII\/'I orpoc

00BEKTOB u 9KOCHUCTEM: | CIIOCOOBI Pa3MHOXKCHHS Tema 4.1

OTHCaHHE, M3MEpeHue, Tema 4.2

MIPOBEJICHUE HaOJIOICHUIA; OKcIepTHasl OIIEHKA BBITTOJTHEHUS
BBISIBIICHUE 51 OILICHKA MPAKTHYECKUX padoT;
AHTPOIIOT€HHBIX W3MEHEHUU B IIpakTnyeckas padora Ned
HIPUPOLE; IIpencraBienue YCTHBIX

3nanue OI0XKEHUI KIETOYHOMH COOOIIIEHUN ¢ npegeHTauHei/’I,

TEOPMH, OCHOBHBIE (YHKIMH TIOJTOTOBJIEHHBIX 1O TEPEUHIO
OpraHOMJIOB, LUTOILIA3MEIL MCTOYHHUKOB,

CyHIHOCTBV n 3HAYCHUC peKOMeHILOBaHHI)IX

KﬂegquOH Teoput, npernojaBaTeseM

OCOOCHHOCTHU CTpOCHUA .

TIPOKAPHOT U 3YKapHOT; Tewa 8'13 8'3

3nanue CylmIHOCTH OHTOrEHE3a, ITIf)l:g)eiiH(?H AIBHO

3HayeHWe MHUTO3a U Melo3a B
OpHEHTHPOBAHHOE COMEPIKaHUE:

OCYIIIECTBIICHUH

[PEEMCTBEHHOCTH MEXKTY IIpeacraBieHne pe3yabTaToB

TIOKOJICHUSIMHA IIPaKTHIECKUX paboTt
b

3aKOHOMEPHOCTH Ilpaxmuueckan paboma No9

WHIWBHIyaJIbHOTO  Pa3BUTHS,

CIIOCOOBI Pa3MHOKCHHS
OK 01, OK 02, OK 07 ; TIK 1.1.

cghopmuposeannocms ~ yMEHHH | 3HaeT  CYIIHOCTH  ITIPOIECCOB | -DpOHTANBHBINA OIPOC
OOBSICHATH pe3yabTaThl | HACIIEACTBEHHOCTH u | - Crapr-3aganue
OMOIOTMYECKHX W3MEHYHBOCTH, tunsl | Tema 5.3
JKCIIEPUMEHTOB, pemarth | CKpelMBaHMK, TeHeTHYecKyro | - Pa3paboTka riioccapus
OJIEMECHTAPHBIC OHOJIOTHYECKHE TEPMHHOJIOTHMI0, XPOMOCOMHYIO | - 3arioJIHEHUE CpaBHUTEIHHBIX
3a/1a4m; TEOPHIO HACJICACTBCHHOCTH, | Ta{u
3HaHue CYIIHOCTH TIPOIIECCOB | 3HAUEHHUE TeHETUKH A | - TecTHpoBaHHE
HaCJIEeICTBEHHOCTH M | CENCKIMM M MEIIMIMHBL YCIEXH | _ y7opo o ormpoc
W3MEHYHBOCTH, THIBI | CEIIEKIIMOHEPOB,  HAIPaBIICHH

N - JIUKTaHT Ha HCMOJIb30BAHUE
CKpeIIMBaHU, TEHEeTHYECKYI0 | OMOTEXHOIOTHHI N
TEPMHHOJIOTHIO, XPOMOCOMHYIO apryMeHTOB, OHOJIOTHYECKOM
TEOpHIO  HACTEICTBEHHOCTH, TEPMHUHOJIOTUU U CUMBOJIUKHU
3HaYeHWe  TEHETHKH  JJIs Tema 10.1-10.2
CeNEKITIHI u MEULIMHBL; Tipoeccuonansvho
YCIIEXOB CEJEKIIHOHEPOB, OPUEHMUPOBAHHOE COOEPHCaAHUE
HanpasJieHus: OMOTEXHOIOTHH; - Ananus ACATCIBHOCTH
yMmenue 060CHOBBIBATH MECTO U 00YHAIOIIMXCs Ha 3AHATHH
pOJIb OMOJIOTHYECKUX 3HAHHUH B Tema 10.3-10.4
MPaKTUYECKOW  JIEATEIbHOCTH
JIOJIeH, Pa3BUTHH
COBPEMEHHBIX TEXHOJOTUI
OK 01, OK 02, OK 07; TIK 1.1.
cgopmuposanrHocmy 3Haer OCHOBHYIO | PpOHTANIBHBIN ompoc
COOCTBEHHOH  TO3HMIMW  TIO | SBOJIOIUOHHYIO Teoputo, | - Crapr-3aanue
OTHOIICHUIO K OWOJOrMYecKOW | MPUYHHBI 3BOJIIOLUH, e€ | Tema 6.1-6.3
MH(pOPMAIKK, TONYYaEMOH W3 | 3aKOHOMEPHOCTH,  JABWXKYyIIHME | PazpaboTka rioccapus
pasHBIX HCTOYHMKOB, K | CHIIBL; - 3anoJHeHue CPaBHUTEIbHBIX
rI00aTbHBIM ~ DKOJNIOTMYECKMM | 3HAET  OCHOBHBIE  THIIOTE3BI

Ta0JIHLL




npo6neMaM nu MyTIM HUX | BOBHUKHOBCHUA JKH3HHU Ha | - TeCTI/IpOBaHI/Ie

peleHHUAMY; 3emure, OCHOBHbIE  JTambl | Tema 7.1- 7.3

3uanue OCHOBHOMU TeOpI/Ij/I 9BOJIIOIUHA YCIIOBCKa, HpeI[CTaBHeHI/Ie pe3ynbTaToB
ouonoruu  — YBOJIOLHOHHOIA, | YEIOBEYCCKHX Pac IPAKTHYECKUX pa6ot
UPHHEMHBL - SBOJIOIMH,  €C Ipakmuueckasn paboma Ne6-8
3aKOHOMEPHOCTH,  JIBHXKYIIHE

CHUUIB;

3nanue OCHOBHOM THIIOTE3BI
BO3HUKHOBCHUSA KHU3HN Ha
3emire, OCHOBHEIC JTaIbI
3BOJTIOLIUU YeJI0BeKa,
YEJIOBEUECKUX pac

Ymenue ucronb3oBaTh 3HAHUS O
COBPEMEHHOMN
€CTECTBEHHOHAY4YHOH KapTHUHE
MUpa B 00pa3oBaTeIbHOH WU
npoheccCroHaIbHON
JESITETLHOCTH.

OK 01, OK 02, OK 04, OK 07,
IK 1.1.
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