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PaGouas mporpamma pazpaboTaHa B COOTBETCTBHH C TPEOOBAHHSIMHU:

—  denepanbHOro rocyAapcTBEHHOT0 00pa30BaTENbHOIO CTaHAAapTa CPEAHEro OOIIEero
o0Opa3oBaHUs, YTBEPKACHHOTO NpukazoM MuHoOpHayku Poccum ot 17 mas 2012 Ne 413
(3apeructpupoBanHoro MunuctepcTBoM toctuiiun Poccuiickoit @enepanumn 7 utons 2012,
peructpaunoHHbii Ne 24480);

— @enepalbHOTO TOCYIAapCTBEHHOIO  OOpa30BaTeNbHOrO  CTaHJApTa  CPEAHEro
npodeccuoHaibHOro obpaszoBanus 1o crneruanbHocTu 18.02.09 IlepepaboTka HedTH M rasa,
yrBepxkaeHHoro  Ilpukazom  MunnpocBemenuss Poccum ot 25.08.2021, Ne 600
(3apeructpupoBannoro Muntocte Poccun 30.09.2021, perucrparmonnsiii Ne 65209

C Y4EeTOM:

—  DenepanbHOl 00pa3oBaTeNbHON MPOrpaMMbl CpelHEro oOmero oOpa3oBaHus,
yTBepkaeHHOM IIpukazom MunucrtepctBa mnpocenieHuss P® ot 23.11.2022 Ne 1014
(3apeructpupoBaHHOT0 MuHUCTEpCTBOM toctuiinu Poccuiickoit @enepamnuu 22 nexadps 2022,
peructpannoHHbIi Ne 71763);

- IpUMEpHOI pabouell mporpammsl 00I1€00pa30BaTENbHON JUCHUIUIMHBL «buosorus»
Uisi  po(ecCHOHANBHBIX  00pa30BaTeNbHBIX  OpraHHW3alii, O0J0OpEeHHOW  3acelaHueM
[Tenarornueckoro coBera ®I'BOY ATIO UPIIO, nporokon Ne6/2025 ot «18» anpens 2025 rona.

Pabouas nporpamma paccMOTpeHa
Ha 3acenanuu 1IK OOuOI'CD
ITpotokon Ne 9 ot 21.04.2025 r.
[Ipencenarens LK

Lz E.C.barnacosa
”~

3aBeyRy otnenenneM MullH
s, O.A Kpsuios

Pabouyro nporpammy paspadoraJ:
0.0. CensnuHa, MpenojaBaTeb BbICIICH KBaTH()UKAIIMOHHOW KATErOpHUH, Meaaror (y4uTelb)
npenmera «buonorus»
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1. OBILIAS] XAPAKTEPHCTUKA PABOYEI IIPOT'PAMMBbI
OBIIEOBPA30BATEJILHONM JUCIUTLINHBI
OV/1.08 BUOJIOT U

1.1 leab 1 MecTO AUCHMILIMHBI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammsel CIIO

Cogepxanne mporpammbl oOmieoOpazoBarenpHoi auctuiuimasl OY/[.08. buonorus
HaIpaBJICHO Ha JIOCTHKEHUE CIEAYIOIINX LIETIeH:
- OCBOCHHME OOYYarOIIMMUCS CHUCTEMbI 3HaHUH O OMOJOrMYECKHX TEOpPUsSX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSAX, THUIOTe3aX, IIpaBUJax, CIyXalluX OCHOBOM i1  (OpMHPOBAHUS
NPEICTAaBICHUNA O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX Hay4yHOro IO3HAHMS,
CTPOEHUHU, MHOro0o0pa3sMM U OCOOEHHOCTSAX MMBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3aluH,
BbIAAIOMIUXCA OTKPBITHUAX U COBPEMCHHBIX MCCJIICIOBAHUAX B 6I/IOJIOI‘I/II/I;
- (opmupoBaHue y oOOy4yaroIIMXCsl I103HABATEIbHbBIX, WHTEIJIEKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH B MpoLIecce aHadN3a JaHHBIX O IMYTSIX Pa3BUTHs B OMOJOTHMH HAYYHBIX B3IJISOB,
uzel 1 MOIX0JI0B K U3YUEHHIO JKUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aliH;
- CTaHOBJIEHHE Yy 00ydaromuxcsi o0mel KyJabTypbl, (YHKIIMOHAILHOW I'PAMOTHOCTH, Pa3BUTHE
YMEHUH OOBSACHATH M OLIEHUBATh SIBICHUS OKPY)KAIOLIEr0 MUpa *KUBOW NMPHUPOJIbI HA OCHOBAHUU
3HAHUH U OTIBITA, TIOJYYEHHBIX NPH N3YYEHUH OMOJIOTHH;
- ¢hopMHpOBaHUE Y 00YYAIOUMXC YMEHUH WIUTFOCTPUPOBATh 3HAUE€HUE OMOJIOTMYECKUX 3HAHUMN
B Hp&KTH‘IGCKOﬁ ACATCIIBHOCTH Y€JIOBCKA, pa3BUTHU COBPECMCHHBIX MCAULIMHCKHUX TEXHOJIOTUH U
arpoOMOTEXHOJIOT U
- BOCIIMTaHUC y6e)KIIéHHOCTI/I B BO3MOXXKHOCTH TO3HAHHUS YEJIOBEKOM JKHBOM Impupoanl,
HE00X0IMMOCTH OEpPEeKHOr0 OTHOLICHUS K HEH, COOMIOIEHUS STHYECKUX HOPM IpU MIPOBEAECHUHN
OMOJIOTUYECKHUX HCCIIEJOBAHUM;
- OCO3HAHHME LEHHOCTH OWOJIOTMYECKUX 3HAHWM JJIs1 HOBBILIEHUS YPOBHS 3KOJIOIMYECKOH
KYJIBTYPBI, IUIsl GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

- IPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHMH B MOBCETHEBHOM >KU3HU JJISI OLEHKH
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3/10pOBbI0, 00OCHOBAHME U COOJIOZICHHE Mep MPO(PUIAKTUKH 3a00JI€BaHUH.

Oo6meoOpa3oBarenshas aucnumuHa OVY /(.08 bBuonorus sBisercss o00s3aTeIbHOMN
4acThI0 0011e00pa30BaTeIbHOIO UKIA 00pa3oBaTenbHO nporpaMmMel B cooTBeTcTBUM ¢ PT'OC
CIIO mo 18.02.09 ITepepaboTka He(TH U ra3a.

1.2. Ilnanupyemble pe3y/ibTaThbl 0CBOEHUS THCIUTIIMHbI

Ocoboe 3HaueHwe AUCUUIUIMHA uMeeT npu popmupoBannu U pazsutiun OK 01,02,04,07
u IIK 5.3.

KOZI M HAUMEHOBAaHME HnaﬂnpyeMLle pe3yabTaTbl 0OCBOCHUSA TUCHUIIIMHBI

¢opmupyembIx

KOMIIeTeH U

Oomue

I[ucunmmnapm)le

OK 01. Bribupats
CIOCOOBI penIeHus 3a1a4
npoQeCCUOHANTBHOM
JIeITeIIbHOCTH
NPUMEHHUTENBHO K
pa3UYHbIM KOHTEKCTaM

B yacTu Tpy10BOro BOCIMTAHUSA:

- TOTOBHOCTb K TPYJY, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPYIO0II00HeE;

- TOTOBHOCTb K AaKTHBHOH JIESTEIbHOCTH

TEXHOJIOTMYECKON u COLIMAJIBHOM
HaIpaBJIeHHOCTH, CHOCOOHOCTH
MHHIUHPOBATH, TUTAHUPOBATh u
CaMOCTOSTENIFHO BBITIOJTHATH TaKyro
JIeSITETIBHOCTD;

- HWHTepeC K  pa3Iu4HBIM  chepam

poQeCCUOHANBHON NesITeIbHOCTH,
OBajicHHe YHHUBEPCAIBHBIMH  YYCOHBIMHU
MM03HABATEIbHBIMU JIEUCTBUAMU:

a) 0a30BbIe JOrHYeCKHe NeficTBHS:

- CaMOCTOSTENhbHO  (OPMYyITUPOBATE W

c(OPMUPOBAHHOCTH 3HAHUH O MecTe |
pony  OHMOJIOTMM B CHCTEME Hay4HOTO
3HaHMS; (DYHKIHOHAIBHOW TI'PaMOTHOCTH

YyejoBeKa JUIS  PELICHUs]  KU3HEHHBIX
npooeM;

c(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH
coJiepiKaHue OCHOBOTIOJIATAFOIIIX

OMOJIOTMYECKUX TEPMHUHOB W  TOHSTHIL:
KHU3Hb, KJIETKA, TKaHb, OpraH, OpPTraHM3M,
BH/J, TOMYJISIIUS, YKOCUCTEMA, OHOIEHO3,
omnocdepa; meradbonn3M (0OMEH BEIIECTB U
OpeBpalicHue  JHEPruH),  roMeocras’
(camoperymsinust),  OmocuHTe3 — Oelka,
CTPYKTYpHasi OpraHNu3aLusl )KUBBIX CUCTEM,
JICKPETHOCTB, CaMOperyJsiis,




aKTyaJIH3HpPOBATh MPOOJIEMY, paCCMATPUBATh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYLICCTBEHHBIH MNPU3HAK
WU OCHOBaHUSA Jiuit: CpaBHEHWUSI,
Kaccu(puKaum 1 0000IeHS;

- ONpENeNATh LU ACATSIbHOCTH, 3a1aBaTh
rapaMeTpsl ¥ KPUTEPUH UX JIOCTIIKCHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH u
MPOTHBOPCUHS B paccMaTpUBacMbIX
SIBIICHUSX;

- BHOCHUTh KOPPCKTHBBEI B JEATCIHLHOCTH,
OIICHUBATh  COOTBETCTBHE  PE3yJbTATOB
LENsM, OIICHUBATh PUCKU  IOCICACTBUI
JIEATENILHOCTH,

- pa3BUBaTh KpPEATHBHOE MBIIIICHHE IPH
PCeLICHUH )KU3HEHHBIX POOIIEM

0) 0a3oBbIe HCCaeI0BaTeIbLCKHe
JeHCcTBHSA:

- BIAJETh HaBBIKAMU yaeOHo-
HCCIIEI0BATEIIbCKON u IIPOEKTHOMI
JACATCIBbHOCTH, HaBbIKAMH paspemeHI/m
npo0eM;

- BBIABJIATH HNPHUYMHHO-CJICACTBCHHBIC CBA3U
U aKTyaJIM3UpOBaThb 3aJavdy, BbIABUTATb
TUIIOTE3Y €€ PCUICHUA, HAXOAUTb apI'yMCHTBI
JUIA A0Ka3aTCJIbCTBA CBOHUX yTBep)K,I[CHHI;'I,
3a4aBaThb MapaMCeTpPbl U KPUTCPUU PCIICHUSA,

- aHaJIM3upoBaThb IOJYYCHHBIC B XOAC
pemeHus 3aaavdrd pe3yJIbTATbl, KPUTHYCCKHU

OLICHUBATH 150.4 JIOCTOBEPHOCTb,
MIPOTHO3UPOBAaTh U3MEHEHHWE B  HOBBIX
YCJIOBUSIX;

- YMETh TIEPEHOCUTH 3HAHUA B

MO3HABATEJIFHYI0 U MPaKTHUECKYI0 00JacTH
JKU3HEIeATEIILHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JacTeH;

- BBIABUTaTb HOBBIE UJEH, IMpeljararb
OPUTMHAJILHBIE MMOAXO0/IbI U PEILIECHUS;

- CIIOCOOHOCTh WX HCHOJNB30BaHUS B
[M03HABATEIBHON U COUMAIILHON NPAKTHKE

CaMOBOCIIPOU3BEJIEHUE  (PENpOIyKIIHs),
HACJIECTBEHHOCTD, U3MEHYHUBOCTD,
SHEPro3aBUCUMOCTb, POCT W pa3BUTHE,

YpOBHEBas OpraHU3AIS,
c(OpPMHUPOBAHHOCTS yMEHHUS PACKPHIBATH
coliepKaHne OCHOBOITOJIATAFOIIIUX
OMONIOTHYECKAX  TEOpUH W THIIOTE3:
KJIETOYHOM, XpPOMOCOMHOM, MyTallMOHHOM,
IBOJIOIIMOHHOM, MPOUCXOKICHUS KU3HU U
YeII0BEKa;

c(hOpPMUPOBAHHOCTh YMCHUS PACKPHIBATH
OCHOBOITOJIATAIOIIHE OMOJIOTHYECKUE
3akoHbI U 3akoHOMepHocTu (I'. Menmens,
T. Moprana, H.I1. BaBunosa, D. ['ekkens,
®. Mromnepa, K. bBspa), rpanumsr ux
MIPUMEHUMOCTH K )KUBBIM CHCTEMAaM;
nproOpeTeHne OTIbITa TIPUMEHECHHS
OCHOBHBIX METOJOB HAay4HOTO IO3HAHUS,
UCTIONB3YEMBIX B OWONOTHH: HAOIFOICHUS
U ONHUCAHHS JKUBBIX CHCTEM, MPOIECCOB U
SIBICHUW; OpraHW3alldd W [POBCACHUS
OHMOJIOTUYECKOTO IKCICPUMCHTA,
BBIJIBHOKECHHUS THIIOTE3, BBISIBIICHHSI
3aBUCUMOCTH  MEXKIY  HCCIICAYCMBIMHU
BEIMYMHAMH, OOBSCHCHUS MOIYICHHBIX
Pe3yIBTaTOB M (POPMYITHPOBAHUS BHIBOJIOB
C WCIIONB30BAaHWEM HAy4YHBIX ITOHATHH,
TEOPHI U 3aKOHOB,;
c(OpPMHUPOBAHHOCTh  YMEHUS
CyIIeCTBEHHBIE TIPU3HAKH
KJIICTOK MPOKApUOT u
OJTHOKJICTOYHBIX M  MHOTOKJICTOYHBIX
OpraHM3MOB, BHUJIOB, OHOICOIICHO30B U
9KOCHUCTEM;  OCOOCHHOCTH  IPOIECCOB
0OMeEHa BEIECTB U MPEBPAIICHHS SHEPTUH
B KJIETKE, (POTOCHMHTE3A, MJIACTUYECKOTO U
9HEPreTHUECKOT0 OOMEHa, XEMOCHHTE3a,
MHTO3a, Melo3a, OTIIOJIOTBOPEHHS,
pa3BUTHSA u Pa3MHOXKCHHS,
WH/IMBUIYAIEHOTO PA3BUTHS OpraHU3Ma
(oHTOTCHE3a), OOPBHOBI 32 CYIIECTBOBAHHUE,
€CTECTBEHHOT'0 0TOOpa, BUA000pa3oBaHus,
MIPUCTIOCOOICHHOCTH OPTaHU3MOB K CpPE/Ie
oOuTaHus, BITHSTHUS KOMIIOHCHTOB
9KOCHUCTEM, aHTPOIIOTCHHBIX M3MCHCHHUI B
9KOCUCTEMAaX CBOEi MECTHOCTH,
KPYroBOpOTa BEIIECTB M IPEBPAIICHUEC
sHepruu B Ouocdepe;

c(OpPMUPOBAHHOCTh ~ YMEHUSI  pEIIaTh
OWOJIOTHYECKHEe  3aJlaud,  COCTaBJISATh
TCHOTHUITUYIECKUEC CXEMbI CKPEIIIMBAHUS JIJIsI
Pa3HBIX TUIIOB HACJICAOBAHUS MIPH3HAKOB Y
OpPTraHU3MOB, COCTaBJISITh CXEMBI MIEpPEeHOCA
BEIIIECTB M SHEPIHM B SKOCHCTEMax (LICIH
MTUTAHUS, TAIICBHIC CCTH)

BBIJICIISITH
BUPYCOB,
9YKapHuoT;

OK 02. OcymecTBisiTh
TIOWCK, aHAJIN3 U
MHTEPIIPETALHIO
nHpOopManny,
HEOOX0aNMOH IS
BBITIOJTHCHHS 33144
npodeccHoHaNEHON
JIeSITCIIbHOCTH.

B 06J1acTH HeHHOCTH HAYYHOTO NMO3HAHUS:
- copMHPOBAaHHOCTH  MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAyKH 1 OOIIECTBEHHOM MPAKTHUKH,
OCHOBAaHHOTO  Ha  JHWalore  KyJIbTyp,
CIOCOOCTBYIOILIETO ~ OCO3HAHHIO  CBOETO
MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEpUICHCTBOBAHUE  SI3BIKOBOH U

¢(hOpMHPOBAHHOCTh YMEHHWH KPUTHYECKH
OIICHUBATh WH(POPMAITUIO OUOJIOTHYECKOTO

coJiepKaHus, BKITFOUYAOIILYIO
TNCEBAOHAYYHBIC 3HAHWUA W3 pPas3IMdHbIX
HICTOYHUKOB (cpencTBa MaccoBOM
nndopmanuu, Hay4YHO-TIOMYJISIPHBIE
Marepuaibl); MHTEPIIPETHPOBAThH
TUYECKHE ACTIEKThI COBPEMEHHBIX




YUTATEIBCKOW  KYJIBTYPBI
B3aUMOJIEUCTBHUS MEXIY
MTO3HAHUS MHPA;

- OCO3HAaHHE LIEHHOCTH Hay4HOH
NIESITeTPHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOEKTHYIO u HCCIIEIOBATEIHCKYTO
JIESTeTTFHOCTh WHAWBUIYAIEHO U B TPYIIIIC;
OBajicHHe YHHUBEPCAJIBHBIMH  YYCOHBIMHU
MO3HABATEIILHBIMU ICHCTBUSMHU:

B) padora ¢ nHopManmeii:

- BIIAJICTh HABBIKAMHU MOJYYCHUS
HH(POPMALIUU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITCIFHO ~ OCYIICCTBISTH  TIOHCK,
aHaN3, CHCTEMATH3AINI0 H MHTEPIIPETAIIIO
WHPOPMALMU PA3IUIHBIX BHIOB H (OpM
TIPEICTaBICHNUS;

- CO37aBaTh TEKCTHI B Pa3IMYHBIX (hopmaTax
C YyYeToM Ha3zHaueHUs wWHpoOpMAIMd U
EIIEBOM ayIUTOpUH, BEIOMpast
ONTHMAIBHYIO (OpPMYy TMpEACTaBICHUS |
BU3YyaJiu3alluu,

- OLICHMBATbh JOCTOBEPHOCTDH, JETUTUMHOCTD
nH(opManum, ee COOTBETCTBHE MTPABOBBIM H
MOPAJIbHO-3TUYCCKUM HOpMaM;

- UCTIOJIB30BAaTh CPEACTBA HH(POPMAIIMOHHBIX
U KOMMYHUKAITMOHHBIX  TEXHOJOTHH B
peIIeHIH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
W OpPTaHW3AIlMOHHBIX 33/1a4 C COOIIOICHUEM
TpeOoBaHMit SPTrOHOMHUKH, TEXHUKA
0e30macHOCTH, TUTUCHEI,
pecypcocOepexeHus, MIPaBOBBIX u
3TUYECKUX HOPM, HOPM HH(OpPMaIMOHHOM
0e30IacHOCTH;

- BJaJACTb HaBbIKaMH pacCliO3HABaHUA U
3amMThl  MHpOpMaIMK, WHPOPMAIMOHHOMN
06€30MacHOCTH JTUIHOCTH

KaKk CpeacTBa
JIIOOIbMH nu

HCCICAOBAHUN B OHOJOTHH, MEIULUHE,
OMOTEXHOJIOTHH; paccMarpuBaTh
IJI00ATbHBIE  DKOJIOTHYECKHE TPOOJIEMBI
COBPEMEHHOCTH, (dhopmupoBaTh 10
OTHOIICHWIO K  HHM  COOCTBEHHYIO
MTO3UITHIO;

c(hOopMHPOBAHHOCTH YMEHHW CO3]1aBaTh
COOCTBCHHBIC IMHUCHMCHHBIC U  YCTHBIC
COOOIIEHNST HAa OCHOBE OHMOJOTHMYECKOU
HH(POPMALIUU U3 HECKOJIBKUX UCTOYHUKOB,
rPaMOTHO  HCIIOJIb30BaTh  IOHATUUHBIN
amnmapar 61oJIoruu

OK 04. Paborars

B

KOJUJICKTUBE MW KOMAaHJE,

3¢ PEeKTUBHO
B3aMMOJICHCTBOBATD
KOJIJIETaMH,
PYKOBOJICTBOM,
KJIMEHTaMH.

C

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKaMU yaeOHo-
HCCIIEI0BATEIHCKOM, MIPOEKTHOMN u
COLIMAJIbHOM JESATENIbHOCTH;

OBaanenue YHHMBepPCAJIbHbIMHU
KOMMYHHMKATHBHBIMHU JAeHCTBUSIMMH:

0) coBMecTHAsA 1eSTeJIbHOCTD!

- TIOHMMAaTh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA
KOMaHHON M WHAWBUIYaIbHONW PabOTHI;

- IPUHUMATh Leu COBMECTHOM
JIeATENILHOCTH, OpraHHU30BBIBATh u
KOOPAUHUPOBAThH JeficTBus o ee

JIOCTHXKEHHIO: COCTAaBJISITh IUIAH JIEHCTBHH,
pacmpenenarts poad C Y4YEeTOM MHEHMH
Y4aCTHHKOB o0cyxnath pe3yNbTaThl
COBMECTHOH paboTHI;

- KOOPAMHHMPOBATb W BBIINOJHITE PaboOTy B
YCIOBHAX PEaJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBYSI,

- OCYIIECTBIISTH MTO3UTHBHOE
CTpaTeTHYECKOE TIOBEICHHE B PA3IHIHBIX
CUTyanusx, TIPOABJIATH TBOPYECTBO u
BooOpakeHre, ObITh HHUITHATUBHBIM
Ogunanenne YHHBepCAJIbHBIMH
PeryasiTUBHBIMH AeHCTBUAMU:

I') IPUHSATHE ce0si ¥ APYTUX JI0eii:

npuodpereHue OmbITA MIPUMEHEHUS
OCHOBHBIX METOJIOB HAy4YHOI'O IO3HaHUS,
UCTIONB3YEMBIX B OWMOJIOTHH: HAOIFOICHUS
1 ONMCAHMS >KUBBIX CHCTEM, MPOLIECCOB U
SIBIIGHUM; OpraHu3aludd W [POBEIEHUS
OHMOIOTHYECKOTO JKCIIEPUMEHTA,
BBIJIBUYKEHUSI TUIIOTE3, BbISIBIICHUS
3aBUCUMOCTH  MEXKAY  HCCIelLyeMbIMU
BEITMYMHAMHU, OOBSICHEHHS TIOTYYEHHBIX
pe3ynbTaToB U (HOPMYITHPOBAHUS BHIBOJIOB
C HCIOJIb30BAaHUEM HAy4YHbIX [OHATUH,
TEOpUIl U 3aKOHOB




- IPUHUMATh MOTUBBI M apTyYMEHTBI IPYTHX
moaei npu aHanm3e pe3yIbTaTOB
JIEATENBHOCTH,

- MpHU3HABaTh CBOE MPABO U MPABO JPYTHX
JIFO7IEN Ha OIINOKM;

- pa3BHBaTh CHOCOOHOCTh MMOHHUMATh MHUP C
MO3UIMH IPYTOTO YEIOBEKa

OK 07. CopeticTBOBaThH
COXPaHECHHIO
OKpY>Karouiei cpenipl,
pecypcocOepesKeHuto,
MPUMEHSTH 3HAHUS 00
W3MEHEHUH KIIUMaTa,
MPUHITUITEL OSPEKITUBOTO
TIPOM3BOJICTBA,

3¢ dexTHBHO
JIEUCTBOBATH B
Ype3BbIUANHBIX
CUTYaIHAX

B 00/1acTH 3K0JI0rH4€CKOro BOCIIMTAHMS:
- c(hOpMHUPOBAHHOCTH 9KOJIOTHYECKOM
KyJbTYpbl, IOHUMAaHHUE BIMSHUS COLUATIBHO-
SKOHOMHUYECKUX TMPOLECCOB Ha COCTOSHUE
MPUPOIHOM u COLIMAIbHOMI cpensl,
OCO3HaAHHUE ria00aaLHOTO xapakTepa
9KOJIOTHYECKUX TPOOJIEM;

- IUTAHUPOBAHUE " OCYILIECTBICHHE
JIEUCTBUI B OKPY’KAIOIIEH cpefie Ha OCHOBE
3HaHUsS LEeJel  yCTOWYMBOIO  pa3BUTHSA
YeJIOBCUECTBA;

aKTHBHOE HETIPUATHE JeHCTBHH,
MIPUHOCSIINX Bpel OKPY>KAIOIIEH cpelie;

- yMeHHe MIPOTHO3UPOBATH
HeOJIaronpusTHBIC JKOJIOTHYECKHUE
MOCJIEICTBUS NPEIIIPUHUMAEMBIX JIEUCTBUM,
MpenoTBpaaTh UX;

- paclldpeHue  OmbITa  JACATCIBHOCTH
9KOJIOTMYECKON HalpaBIE€HHOCTH;

- OBJIaJICHUE HaBBIKAMH yaeOHo-
HCCJIEIOBATEILCKOM, MIPOEKTHOM )¢
COITMAJIBHOM JIeATEIHLHOCTH

c(OpPMUPOBAHHOCTE YMEHUSI TPUMEHSAThH
MOJydCHHBbIE 3HAHUA M  OOBSICHEHUS
OHMOIOTHYECKUX MPOLIECCOB U SBJICHUM,
JUI MPUHATHUS NMPaKTUYECKUX DPELICHUN B

MOBCETHEBHOM JKU3HU [ LENIbI0
obecreueHus 0e30IacHOCTH CBOETO
3l0pOBbSI U 370POBbSl  OKPYXKaIOIIUX

JOJeH, COOIOIeHUsT 370pOBOrO  00paza
JKU3HU, HOPM TPaMOTHOTO TIOBEICHHUS B

OKpYy Karomen MIPUPOJTHOM cperne;
MTOHUMAaHHe HE00X0TUMOCTH
HCTIOTb30BaHUS JOCTIDKCHIH

COBPEMEHHOI OMOJIOTUH M OMOTEXHOIOTH I
JUIA PAllMOHANIBHOTO MPUPOAONOIb30BAHUS

IIK 5.3. O6ecneynBaTh
COOITIO/ICHIIE TIPaBHIT
OXpaHbl TpyAa,
[IPOMBIIIJIEHHOM,
[OKapHOU U
9KOJIOTUYECKOU
0E30ITaCHOCTH.

OBnajicHHe YHUBEPCAIBHBIMH  YUCOHBIMH
[I03HABATENbHBIMH IEHCTBUAMU:

a) 0a30BbIC JIOTHICCKUE ICHCTBHUSA:

- BHOCHUTh KOPPCKTHBBI B JCATCIHLHOCTH,

OLICHUBATH COOTBETCTBHE PEIYILTATOB
oeiaMm, OILICHUBAThL PHUCKHU HOCHC}ICTBI/Iﬁ
JIESITeIbHOCTH;

0) 6a30BbIE UCCIIEIOBATENHLCKHUE JCHCTBUS:

- YMETH TIEPEHOCUTH 3HAHUA B

MO3HABATCIbHYIO U MNPAKTHYCCKYIO obnactu
KHU3HCACATCIbHOCTH.

- BJIaZIeTh CUCTEMOI 3HAaHHUI 00 OCHOBHBIX
METO/IaX HayJHOTO II0O3HAHNS;

- c(OpPMHUPOBATH YMEHHS CO31aBaTh
CO6CTBCHHBIC TMUCbMCHHBIC U YCTHBIC
co00IIeHNsI Ha OCHOBE HH(OpMAIINH U3
HECKOJIbBKUX HCTOYHHUKOB

- ¢(hOpMHUPOBAHHOCTH --TIPECTABICHUH O
MecTe OMOJIOTHH B COBPEMEHHOM Hay4qHOH
KapTUHE MHPa, B PO(eCcCHOHATBHON

JIeSITEIIbHOCTH;
MIOHMMaHHe poim ouonornn B
¢dbopMupoBaHun Kpyrosopa n

(bYHKIIMOHABHONH TPAMOTHOCTH 4eIOBEeKa
JUISL PEIICHUs] TPAKTUYECKUX 3a/1a4, B TOM
qucIe npodeccuoHanbHOM
HalpaBJICHHOCTHU




2 CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAHBI

2.1. O6bem 0011€00pa30BATENBbHOIN TUCHUIIJIMHBI M BU/ABI Y4e0HOI padoThI

Bup yuedHoii padoTbl

O0bem B yacax, Bcero

1 cemectp BCEI'O, B T.u.: 32
OCHOBHOE cO/Iep:KaHue, B T.4.:

Jlexyuu 19
Ilpakmuueckue 3anamust 12
Jlabopamopnvie 3anamus -
Koncynemayuu -
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJEPKAHNE, B T.Y.: -
Jlexyuu

Ilpakmuueckue 3anamus -
Jlabopamopuvie 3anamus

NuauBuaya bHbINA NPOEKT HET
IIpomMe:xxyTouHasi arrecTanus /apyras (popma KOHTPOJIA 1
2 cemectp BCEI'O, B T.4.: 48
OcCHOBHOE cO/Iep:KaHue, B T.4.:

Jlexyuu 27
Ilpakmuueckue 3anamusl 6
Jlabopamopnvie 3ansamus

Koncynemayuu -
IpodeccnoHabHO OPUEHTHPOBAHHOE COJAEPKAHNUE, B T.Y.: 14
Jlexyuu 4
IIpaxmuueckue 3anamus 10
Jlabopamopuvie 3anamus

NHauBuaya bHbIA NPOEKT HET
IMpomexyTounas arrectauus (1u¢depeHHPOBAHHDII 3a4eT) 1
BCEI'O no aucumunjinHge, B T.4.: 80
OcHOBHOE coiepKaHue, B T.U.:

Jlexyuu 46
Ilpakmuueckue 3anamus 18
Jlabopamopnvie 3anamus -
Koncynemayuu -
IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJEPKAHNUE, B T.Y.: 14
Jlexyuu 4
IIpakmuueckue 3anamus 10
Jlabopamopuvie 3anamus

IIpome:xxyTOouHAasi aTTeCcTAUSA 2




2.2 TemaTn4eCcKHUii IJIAH U COJIePKAHHUE Y4eOHOM TN CIUIIITHHbI

dopmMupyemblie
HaumeHoBaHue Conep:kanue yuyeO0HOro Marepuasa (0OCHOBHOE U npocbeccngnanbﬂo opHeHTHpPOBaHHOe), | O0beM KOMITETeHIIH
pa3iesioB U TeM U NPaKTHYeCKHe 3aHATHS, IPUKJIATHON MOAYJIb 4acos
1 2 3 4
1 CEMECTP BCEI'O 32
OcCHOBHOe co/Iep:KaHue
Pa3ned 1. buonorns kak Hayka. ZKuBble cHCTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Coneprxanue y4eOHOro MaTepuasia
buonorus buosnorus — Hayka o xuBoi npupoae. CBs3u OHONIOTHN C 0OIIECTBEHHBIMU, TEXHUYECKIMHU U
B CHCTEME HayK. JIPYTUMHU €CTECTBEHHBIMU HayKaMu, Quiiocodueid, penuruei, STUKON, SCTETUKONW U MPaBOM.
Oobmas Ponp Ouonorun B (QopMHpOBAaHMM COBPEMEHHON HayyHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJOTMYECKHUX HayK.
KU3HU MeTtoapl MO3HAHUA KUBOM IpUpOJbl (HAaOMIOAEHUE, SKCIIEPUMEHT, ONHMCAHUE, U3MEpPEHHE, OK-02
KJaccuuKkanus, MOAEIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).
Kusble cucteMbl (OMOCHCTEMBI) KaK MpeIMET n3ydeHust Ononoruu. OTau4me )KUBbIX CUCTEM
OT HeopraHuyeckoi npupoasl. CBOMCTBa OMOCUCTEM U UX pa3HOOOpasue.
YpoBHU OpraHu3alnx onocucTem: MOJIEKYJIIPHO-TEHETHYECKUH, KJIETOYHBIH,
OpPraHU3MEHHBIM, MOMYIALNOHHO-BUJIOBOM, 3KOCHUCTeMHBIH (OMO - TEOleHOTHUYECKUil),
o6unochepHbIi
Jlexuust Ne 1 «buosnorus B cucteme Hayk. OO11ast XapaKTepUCTHKA KUZHI» 2
Pa3nes 2 XuMH4YECKHI COCTAB M CTPOCHHE KJICTKH 10
Tema 2.1. Coneprkanne y4eOHOro MaTtepuasia 4
XUMHUYECKUH COCTaB | XMUMUYECKUH COCTaB KJIETKH. XUMHMUYECKHE 3JEMEHTBI: MaKpOdJIEMEHThI, MUKPOIJIEMEHTHI.
kjeTku. Bona Bonga m muHepanpHble BemiecTBa. @YHKIIMM BOJABI U MUHEPAIbHBIX BELIECTB B KIETKE.
U MUHEpaJIbHBIE [Monnep>kaHue OCMOTHYECKOTo OaiaHca
BEIICCTBA Jleknms Ne 2 «Xumuuecknii coctaB KJIE€TKUA. Bosa 1 MUHEpaIbHbIE BEMIECTBA» 2
IIpakTuyeckoe 3ansaTHe Ne 1 «buomornyeckas pojb MHHEPAIbHBIX BEHIECTB B 2
00eCIeYeHNN >KU3HENESITEeIbHOCTH OpPraHM3MOB, MpPOSBICHUS AucOaaHca MHHEPaTbHBIX
3JIEMEHTOBY OK-01, OK-02,
Tema 2.2. Conepxanue yueOHOro MaTepuaa 2 OK-04




buonornuecku
Ba)KHBIE XUMHUYECKHE
COE€IUHEHUS

benxu. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTE — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHUMBIC aMHHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBOMU
MOJICKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiictBa OenkoB. buomorndeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHYECKHE
karanu3aropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHeuu(UIHOCTb.
Kodepmentsl. Butamunbsl. OTinndnst epMEeHTOB OT HEOPTaHUYECKUX KaTaaIn3aTOpPOB.
VYraeBoasl: MOHOCaxapuabl (IVIIOKO3a, pubo3a U Je30Kcuprbo3a), Aucaxapuabl (caxaposa,
JIAKTO3a) M TOJHcaxapubl (Kpaxmall, TNIMKOTeH, LeJUlioyio3a). buomorndeckue ¢yHKIMH
yrneBonoB. Jlumuasl:  Tpurimmuepuns, Gocomunuasl, crepounsl. ['mapoduisHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢GyHKuMM JgunuaoB. CpaBHEHHE YIIIEBOOB,
OCIKOB W JMIHIOB KaK HCTOYHHMKOB »Hepruu. Hyknemnoseie kucnotel: /JIHK m PHK.
Hyxneotuasl — MoHOMepbI HyKIeMHOBBIX kKucioT. Ctpoenne u Gpynkuuu JJHK. Ctpoenue u
¢ynkuun PHK. AT®: crpoenne u GyHKIUU

Jlexknus Ne 3 «brojiornyeckn BakHbIE XUMHYECKHUE COCAUHCHU A

N

Tema 2.3.

CrtpyKTypHO-
dbyHKIIMOHATBHAS
OpTaHHU3aIHs KICTOK

Copep:xanue yueOHOro MaTepuana

Hurtonorus — Hayka o kierke. Kinerounas Teopust — mpuMep B3auMOJACUCTBUS UeH U (HaKToB
B HayYHOM I1I0O3HAHUU. MeTO/bI U3y4eHUs KICTKH.

Krnerka kak nenoctHast xuBasg cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl HapyKHas
MemOpaHna, monekynsl JJHK kak renetnueckuii anmnapat, cucTeMa CUHTe3a Oeka.

Tunsl  kjeTok: JykapuoTHueckas U npokapuotrhyeckas. (OCOOEHHOCTH  CTPOEHHUs
npokapuoTuueckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapuOTHYECKON
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KUBOTHOU M rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJIETOYHas CTEHKa, MNIMKOKaIWKe, uX ¢(yHkuuu. [lnasmaruyeckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[utormmasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kiaetku: JIIC, ammapar
lNonpmxu, mmusocomel. [loayaBTOHOMHBIE OpPraHOWBI KJIETKHA: MHUTOXOHJPHUH, IUIACTHIBI.
[Ipoucxoxxaenne MUTOXOHApUN M TwacTui. Buasl mmactuna. HememOpaHHBIE OpraHoubl
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOJIH, PECHUYKU, KIYTHUKUA. DYHKIMH
OpraHOMJIOB KJIETKU. BKiltoueHus.

SAnpo — perynsaropubslii eHTp kieTku. CTpoeHue siapa: sijaepHas 000Ji0uKa, KapHoIlja3Mma,
XPOMATHH, SAPBIIIKO. XpPOMOCOMBI. TpaHCIIOPT BELIECTB B KIIETKE

Jlexnus Ne 4 « CtpykTypHO-(YHKIIMOHATBEHAS OpPTraHU3aIusl KICTOK

IIpakTnyeckoe 3ansitne Ne 2 «l/I3yueHue CTpOEHMsI KJIETOK PACTEHMH, JKUBOTHBIX H
0aKkTepHii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENaparax U UX OMUCAHUE)




[Tpuobperenue onbiTa NPUMEHEHHUS TEXHUKU MUKPOCKOIIMPOBAHUS TPH BBHITIOJTHEHUU
1a00paTOPHBIX padoT:

[ToaroroBka MUKpoOMpenapaTroB, HAOJIIOJCHWE C TIOMOIIbI0 MHKPOCKONA, BBHISBICHHE
pa3IM4mii MEXTy U3y4aeMbIMU 00beKTaMH, (HOPMYIHPOBAHNE BBIBOJIOB

Paznea 3. /KuznenessreJLHOCTDL KJICTKU

Tema 3.1.
OOMEH BelIEeCTB U
MpeBpaICHIE
SHEPTUU B KJICTKE

Coneprkanue y4eOHOro MaTepraia

OOmMeH BemiecTB, WKW METab0IU3M. ACCUMUIIALINSA (TUTACTHYECKUI OOMEH) U AUCCUMUIISIUS
(oHepreTuyeckuii 0OMEH) — JIB€ CTOPOHBI €AMHOrO Tporecca MeTabonuszMa. Poib 3aKoHOB
COXpaHEHHs BEIIECTBA W SHEPTUU B IOHMMAaHMU MeTabonm3Ma. Turbel oOMeHa BEIIeCTB:
aBTOTPO(HBIA U reTepoTpodHBIA. Poib (epMEHTOB B OOMEHE BEUIECTB M IMPEBPAICHUH
sHeprun B Kkierke. Porocunre3. CBeroBas u TeMHOBas (azbl (orocuHTe3a. Peakuuu
¢dorocuntesa. dpdexkruBHOCTH PoTOCHHTE3A. 3HAUCHHE (POTOCUHTE3A IS )KU3HU Ha 3emIle.
Bnusnue ycnoBuii cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILIICHUS €r0 NPOJYKTUBHOCTU Y
KyJIbTYPHBIX pAacTeHM. XeMOCHHTE3. XEMOCHHTE3Upylollue OakTepuu. 3HAYCHUE
XEMOCHHTE3a JUISl )KM3HU Ha 3emiie.

DOHepreTudyeckuii OOMEH B KJeTKe. Paciieniienne BenecTs, BEICICHUE U aKKyMYJIMPOBaHHUE
SHEPruM B KIETKE. JTambl dHepreTuyeckoro ooMena. ['mukonms. bpoxkeHue n ero BHIBI.
KucnoponHnoe oxucnenue, uin KieToyHoe JbixaHue. OkucinutenbHoe (HocGopuinpoBaHue.
D PeKkTHBHOCTD HIHEPTETHUECKOT0 OOMEHa

Jlekums Ne 5 «OOMeH BeliecTB U MPEBPAIEHUE SHEPTUU B KIIETKE»

Tema 3.2.
Bupycst

Copep:xanne yueOHOTo MaTepuana

Hexknerounsie ¢popmbl xku3Hu — Bupychl. ctopust otkpeitus Bupycos (/1. U. MBaHoBCKuit).
OCoOeHHOCTH CTPOCHMS M )KU3HEHHOTO 1MKJIa BUpycoB. bakrepuodaru. bonesnu pactenui,
KUBOTHBIX M YEJIOBEKA, BbI3bIBaeMble BUpycaMu. Bupyc nmMmmyHoaedpunura yenoseka (BIY)
— Bo30ymutens CITM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM

Jleknms Ne 6 «Bupycs»

IIpakTnueckoe 3ansaTue Ne 3 «Hekierounsie GopMbl JKU3HU
N3yuenue mnoHATHE BHpyca, €ro CrpoeHue. BimsgHuMe Ha OpraHusM 4eloBEKa.
CpaBHUTEIbHBIN aHAIN3

OK-01, OK-02,
OK-04

Pa3nea 4. PazMHoOXkeHHe M HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

(op}

Tema 4.1.
JKu3HeHHBIN KT
KJIETKH

Copep:xanne yueOHOT0 MaTepuana

Knerounslii 1uKI, WIM KU3HEHHBIA LUK KieTku. MHtepdaza m muto3. Ilpouecchl,
npoTekaromue B uHTepgasze. Perummkanusa — peakuus marpuunoro cunreza JJHK. Ctpoenue
XPOMOCOM. XPOMOCOMHBIN HAO0Op — KapuoTHN. JIMTIIIOUIHBIN U TaluIOWTHBIA XPOMOCOMHBIE

OK-01, OK-02,
OK-04




HaGOpBI. XpOMaTI/IIU:I. ]_[I/ITOHOFI/I‘-ICCKI/IG OCHOBBI PA3MHOKCHHA W HWHIUBUAYAJIBHOI'O
pa3Butusi opraHu3MoB. Jlenenume knetkm — wMuto3. Cragum wmutosa. Ilponeccsl,
MMPpOUCXOAAIINC Ha Pa3HbIX CTagusiax MHUTO3A. buonornmueckuii CMbICJI MHUTO3Aa.
[IporpamMmmupyemas ru0esb KIETKH - alloNTo3

Jlexkmus Ne 7 « Ku3HEeHHBIA IUKIT KIETKW

N

IIpakTnueckas padora Ne 4 «CpaBHuTeIbHBINH aHAIU3 MuTo03a 1 Meiioza»
Onpenenenue craanii Murtosa u Meliosa. Ux onucanue u cpaBHenue. OnpeaeneHue craaui
MHTO3a U Meio3a.

Tema 4.2.
@opMbl pa3MHOKEHUS
Y UHIUBUIyaJIbHOE
pa3BUTHE OPTraHU3MOB

Copep:xanue yueOHOro MaTepuana

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U MoJjioBoe. Buapl 6ecnonaoro pa3MHOKEHUS:
JieJICHUE HAJIBOE M MIOYKOBAHHE OIHO U MHOTOKJIETOYHBIX, CHOPOOOPa30BaHUE, BETE€TaTUBHOE
pa3MHOeHue. MckyccTBeHHOE KJIOHMPOBAHUE OPraHU3MOB, €r0 3HAYCHHE JUIsl CEIEKIUU.
[TonoBoe pa3mMHOkeHUE, ero oTnuyusi oT Oecmoioro. Meio3. Cragun meio3a. IIpouecchl,
poucxoAsuMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. Kpoccunrosep.
buonoruyeckuii cMbIc U 3HaueHHe Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJIOBBIX
KJIETOK y KUBOTHBIX. [l0JIOBBIE JKe€Ie3bl: CEMEHHUKU U sMUHUKU. OOpa3oBaHHe U Pa3BUTHE
IIOJIOBBIX KIJIETOK — TraMeT (CrepMaro3ou], sHMIEKIeTKa) — CIepMaToreHe3 U OOIEHeEs.
Oco0eHHOCTH CTpOEHUS SIMIEKIETOK U criepMaTo3ou10B. Omnonorsopenue. [laprenorenes
WupuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHANIBHOE Pa3BUTHE (IMOpPHOreHes3). DTamnbl
SMOpPHUOHAIBHOTO Pa3BUTHUS y IMO3BOHOYHBIX JKUBOTHBIX: JpOOJEHME, TacTPYJIsILus,
opraHorere3. IlocTamOpuoHanbHOe pa3BuTHe. THIBI MOCTIMOPHMOHANBHOTO Pa3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOEe). BinsHue cpeipl Ha pa3BUTHE OPraHU3MOB; (HAKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIECHHBbIE ypojacTBa. PocT m pa3ButHe pacteHuid. OHTOreHes3
I[BETKOBOT'O paCTEHUS: ABOWHOE OIUIOJOTBOPEHUE, CTPOCHHE CEMEHH, CTaIUU PAa3BUTHS

Jleknms Ne 8 «DopMbl pa3MHOXKEHHSI U MHANBUAYAJIIBHOE Pa3BUTHE OPraHU3MOB»

Paszpnen S. HaciieAcTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

(o]

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIeJOBaHMs

Copep:xanne yueOHOT0 MaTepuana

[IpenMer u 3agauu reHETUKH. Poib HUTONOTUU U SMOPUOJIOTHM B CTAHOBJIEHUU T'€HETHUKH.
Bkiag poccuiickux M 3apyOeHBIX YUEHBIX B Pa3BUTHE TE€HETHKH. MeTOIbl T'€HETHUKH
(rubpugonornyeckuii, LUTOTEHETHYECKUH, MOJeKyJIsapHO-reHeTHueckuil). (OCHOBHBIE
TFEeHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKpEILIMBaHUM.
3aKOHOMEPHOCTH  HAcCJIEIOBaHWs  NIPU3HAKOB,  ycraHoBileHHble [.  Mennenem.
MoHorubpuiHoe CcKpeluBaHue. 3aKOH eIWHO0Opa3usi THOPUAOB TIEPBOTO IOKOJECHHMS.
[IpaBuio noMUHMpPOBaHUA. 3aKOH pACIICIUICHUS MPU3HAKOB. [ MIOTE3a YHCTOTHI TaMeT.

OK-01, OK-02,
OK-04




[TomHOe M HemonHOe NOMUHHUpOBaHME. /IMrnOpuaHoe CKpeluBaHue. 3aKOH HE3aBUCHMOIO
HaclleIoBaHMsl TMPU3HAKOB. llUTOreHeTnyeckre OCHOBBI JUTHOPUIHOTO CKPELIMBAHMUA.
Ananusupyromee ckpemuBaHue. Vcrnosb30oBaHME aHANUM3HUPYIOLIETO CKPELIMBAHUA IS
OIlpeJIeJIeHUs] TEeHOTHUIA 0COOU

IIpakTuyeckas padbora Ne 5«3aK0OHOMEPHOCTH HACICTOBAHUSY

Tema 5.2.
3aKOHOMEPHOCTH
U3MEHYUBOCTH

Conepkanue y4eOHOro MaTepHuaia

N3MenunBOCTh. BUIbI MK3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleCcTBeHHast. Ponb cpebl B
HEHACJICICTBEHHON HM3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(PUKALMOHHOW H3MEHYHMBOCTH.
Bapuanuonnsliii psj v BapuarmonHas kpuBas. Hopma peakuuu npusHaka. KoindecTBeHHbIE
W KAueCTBEHHBbIC TMpPHU3HAKKM M UX HOpMma peakiuu. CBoicTBa MOAUDHUKAIIMOHHONI
H3MEHYUBOCTH.

Hacnencreennasi, uiad TeHOTUIMYECKAas H3MEHYHMBOCTh. KoMOMHATHBHAsS H3MEHUYHBOCTb.
Meiio3 u MONOBOM mpolecc — OCHOBAa KOMOWHATHBHOM H3MEHYMBOCTH. MyTanmoHHas
M3MEHUYUBOCTh. Kilaccudukanus MyTanuii: TeHHbIC, XPOMOCOMHbBIE, TeHOMHBIE. YacToTa u
NpUYMHBI  MyTanuil. MyrareHnble (akTopbl. 3aKOH T'OMOJIOTMUECKHX DSIOB B
HaCJICACTBEHHOM W3MEHYNBOCTH
H. 1. BaBunoBa

Jlekums Ne 9 «3akoHOMEPHOCTH N3MEHYUBOCTU»

Tema 5.3.
T'eneTuka uenoBeka

Copep:xanne yueOHOTo MaTepuana

I'eneruka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METO/ABl TEHETHKU YEJIOBEKA:
IeHEANIOTUYECKUM, OJIN3HEIOBbIM, LUTOTCHETHYEeCKUH, OMOXMMHUYECKUH, MOJEKYISpHO-
reHeTnueckuii. COBpEMEHHOE OIPE/EICHNE T€HOTUIIA: IOJIHOITEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHME, B TOM yucie ¢ nomoursto [11{P-ananu3a. HacnenctBenHsle 3a0o0aeBaHus
4eJI0BEeKa: TIeHHble O0Je3HH, OOJE3HM C HACIEICTBEHHON MPEpaclooKEeHHOCTBIO,
XpoMocoMHbIe Oone3Hu. ComaTtudyeckue M TeHepaTUBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[lpuHumnel  310poBOro  00paza JKU3HHM, JMArHOCTUKH, MNPOPWIAKTUKA U JICYCHHS
TeHEeTHYeCKuX  Oosie3Hedl.  MeauKo-reHeTH4YecKoe  KOHCYJIbTHUpOBaHHME.  3HA4YCHHE
MEIUIMHCKOW TEHETUKH B MPENOTBPALIEHUH W JIEYEHUHM TIE€HETHYEeCKHX 3a00seBaHMi
4eJI0BEKa

Jlexknusa Ne 10 «I'eHeTHKa 4yeIoBEKa»

IIpakTHyeckas padora Ne 6 «CocTaBineHue U aHaIN3 POJIOCIOBHBIX YEJIOBEKA»

N

IIpomMe:xxyTo4yHAasi aTTecTalUsl 0 JUCHUILIMHE (KOHTPOJIbHAs padoTa)

2 CEMECTP

| BCET'O

48

Pa3gen 6. DBOJIOIMOHHAA 0MOJIOT U

OK-01, OK-02,




Tema 6.1.
BOJIIOIIMOHHAS
TEOpHs U €€ MECTO
B Onosoruu

Copep:xanne yaeOHOT0 MaTepuana

[Ipennocslaky BO3HUKHOBEHMS 3BOJIIOIIMOHHON TEOPUH. DBOJIOLMOHHAS TEOPUSI U €€ MECTO
B Ouonoruu. BinsHue 3BOMIOLMOHHONM TEOpUM Ha pa3BUTHE OHOJOIMHM M JPYIMX HAyK.
CaunerenbcTBa 3BoNtoMK. [laneonTonornueckue: nNocaea0BaTelbHOCTh MOSIBICHNS BUIOB B
[AJICOHTOJIOTUYECKOM JIETONUCH, NepexoiHble (GopMbl. buoreorpaduueckue: cxoIcTBO U
paznuune ¢ayH u GJIop MaTEPUKOB H OCTPOBOB. IMOPHOJIOTHUECKUE: CXOACTBA U PA3TUIUS
SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOUYHBIX. CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHBIC, PYAMMEHTApHBIC OpraHbl, AaTaBU3MbL. MOJEKYISIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHM3MOB HACJIEZICTBEHHOCTH ¥ OCHOBHBIX MeTa0OJMYECKHUX IyTel y Bcex
JKUBBIX OPIraHU3MOB.

OpomtonuonHas teopus Y. Jlapuna. Ilpennocbuiku BO3HUKHOBEHUS JapBUHU3MA.
JIBIDKyIIIMEe CHUJIBl HBOJIOLUM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYPCOB, HEONpenelnéHHas M3MEHYMBOCTh, 0OphOa 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD)

Jlexmust Ne 11 «DBonOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTUM

Tema 6.2.
MuKkpo3BOIOIHUS

Coneprxkanne y4eOHOro Marepuasia

Cunrernueckast teopust 3Boitoruu (CTD) u e€ ocHOBHbIE MONOKEHUS. MUKPOIBOIIOIHSL.
HOHy,TIS[HI/ISI KaK €IUHHUIa BUJa 1 3BOJIFOIINH.

JBmwkymre cuibl ((aKkTOpbI)IBOJIONUU BHIOB B Mpupoje. MyTallMOHHBIA Mpolecc u
KOMOMHAaTUBHAsI W3MEHUYUBOCTh. llomynsiioHHBIE BOJIHBI W Jpeild reHoB. W3omsamus u
murpanus. EctectBeHHBIH 0TOOp — HampaBnstomui  (aktop dBomouud.  DopMbl
€CTeCTBEHHOTO 0TOOpa. IIpHCIOCOOIEHHOCTh OpPraHM3MOB Kak pPe3yJbTaT SBOJIIOLHUH.
[Ipumepsl mpucnocobneHuit y opranu3sMoB. Apomopdo3bl U UAHOATANTANUUA. Bumg u
BunoobOpaszoBanue. Kpurepuu Buna. OcHoBHBIE (hOPMBI BUA000pa30BaHus: Teorpaduieckoe,
9KOJIOTHYECKOE

Jlexnus Ne 12 «MuKpo3BOTIOLNSD)

N

Tema 6.3.
MaxkposBosnronus

Conepkanne yaeOHOro MaTepuana

MaxkposBomrorusi. @opmbl  dBoMOLMU:  (PHUIETHYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napajuienpHas. HeoOpaTnuMocTh 3BOTIOIIHT

Jlexnusa Ne 13 «Maxkpo3BOTIOLHS»

IIpakTnueckas paGora Ne 7 «OmnucaHue mpUCHOCOOIEHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOT'O XapaKTepay

OK-04

Pasnen 7. Bo3HHKHOBEHHE H pa3BUTHE *KU3HM Ha 3emuie

Tema 7.1.

\ Copep:xanne yaeOHOTo MaTepuana

OK-01, OK-02,
OK-04




3apoxaeHue
Y pa3BHUTHUE KU3HU

JloHay4yHble MPEICTABICHUS O 3apOXKACHUM XKU3HU. HaydHble rUmotre3bl BO3HUKHOBEHUS
KU3HHM Ha 3emyie: aOMoreHe3 M MaHCIepMus. XUMUYECKas dBOJIONHSI. AOMOTEHHBIN CHHTE3
OpraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX. OKCIHEPUMEHTAIBHOE MOATBEPKICHUE
XUMHUYECKON HBoOJIIOIMK. HadanpHple 3Tanbl Omosiorndeckoi »spoironuu. | umoreza PHK-
Mupa. PopMUpOBaHHE MEMOpPAaHHBIX CTPYKTYp M BO3HUKHOBEHHE IMPOTOKJIECTKH. [lepBbie
KJIETKHU U UX 3BOIOLUA. POpMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3paM u nepuojam. Karapxeil. Apxeiickas U npoTepo30oicKas
apel. Ilaneosoiickas spa u €€ mepuoAbl: KEMOPHMCKWN, OPIOBUKCKHH, CHITYPUHCKHH,
JIEBOHCKHM, KAMEHHOYTOJIbHBINA, NIEPMCKH. Me30301cKas 3pa U €€ IepUuoibl: TPUACOBBIM,
opckuii, MenoBou. KaitHo3olckas »pa U €€ Nepuojbl: MaleOreHOBBbINA, HEOTCHOBBIMH,
AHTPONOTCHOBBIA.

Jlexknus Ne 14 «3apoxeHue U pa3BUTHE KU3HU» 2
Tema 7.2. Coneprkanue yueOHOro MaTepuasa 4
Cucrema Cucrema OpraHM4yeckoro Mupa Kak OTpakeHue 3BoJtoLuU. OCHOBHBIE CHUCTEMATUYECKHE
OpPraHUu4eCKOro MUpa. | TpyHIbl OPraHU3MOB. XapaKTEPUCTUKA KIMMAaTa M IeoJIOTMYecKuX IporeccoB. OCHOBHbIE
[Ipoucxoxnenue STambl 3BOJIIONMU PACTUTEIBHOTO W JKMBOTHOTO Mupa. ApoMopho3sl y pacTeHUd u
YeJI0BEKa — KUBOTHBIX. [TosiBNIEHME, paclBeT U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.
aHTPOIIOTEHE3 OBonronusl  4enoBeKa. AHTpPOMOJOrus Kak Hayka. Pa3sButhe mnpejacraBieHHl o
IIPOUCXOXKACHUN YelloBeKa. Meroabl n3ydeHMsl aHTpornoreHe3a. (CXoICTBa M pa3iuydMs
yeloBeKa W KUBOTHBIX. CHCTEMaTH4ecKoe IMOJIOKEHHE uYeloBeKa. JIBUKyliue CHIlb
(paxtopsr) anTpomoreneza. HacnencTBeHHas M3MEHYMBOCTb M €CTECTBEHHBIH OTOOp.
OO61iecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUH TPYJla, MBIIJIEHUE, pEYb
Jlekuma Ne 15 «Cucrema opranudeckoro wwupa. [lpoucxoxkneHue denoBeka — 2
AHTPOIIOTEHE3»
IIpakTnyeckas padora Ne 8«CxoacTBO 1 OTJIHYHS YeJI0BEKA C JKHBOTHBIMID). 2
CX0JICTBO U OTJIMYMSI YEJIOBEKa € )KMBOTHBIMH. OCHOBHBIE CTa/IMM AHTPOIOreHe3a
Tema 7.3. Conepxanue yueOHOro MaTepuasa 4

OCHOBHEBIE CTaINU
9BOJIIOLIMH YEJIOBEKA

OCHOBHBIE CTaJWM W BETBHU JBOJIIOLMM YEJIOBEKA: aBCTPAIONHUTEKH, YEIOBEK YMEINbIN,
UYenosek npsaMoxoasumi, YenoBek HeaHIepTalbCKuid, UenoBEK pa3yMHbI COBPEMEHHOIO
Tturma. Haxonku ucKomaeMbIX OCTaHKOB, BPEMS CYIIECTBOBAHMS, 00JIaCTh paCIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne pacbl. OCHOBHBIE OONBINHE pachl: €BpPOTEOUIHAS (€Bpa3uiickas), HErpo-
aBCTpajougHas (dKBaTOpHAlibHAs), MOHTOJIOMAHAA (a3uaTCKO-aMepUKaHCKas). UYepTsl
MIPUCIIOCOOJICHHOCTH TPEJACTABUTENICH YEIOBEUECKMX pPac K YCIOBHSIM CYIICCTBOBAHUS.




EnuncTBO yenoBeueckux pac. Kpuruka pacuzma

Jleknms Ne 16 «OcHOBHbIE CTa U 3BOJIOLUN YETIOBEKA» 2
IIpakTuyeckasi padora Ne 9 «[IprcnocoOICHHOCTh YeIOBEKa K Pa3HBIM YCIOBUSM CPEIbI. 2
Bnusiane reorpaduueckoii cpebl Ha MOPQOIOTHIO U (PU3NOTIOTHIO YEIIOBEKaY
Paznen 8. Oprann3mspl 1 OKpyxaw0IIas cpena 4
Tema 8.1. Copepxanne yaeOHOro MaTepuana 2
DKoJIOrus KaK HayKa. | DKOJIOTHS KakK HaykKa. 3aJaud ¥ pas/ielibl SKOJIOTUU. MEeTO bl IKOJIOTHYECKUX UCCIICOBAHUH.
Cpenpbl )KU3HH. DKOJIOTHYECKOE MHPOBO33PEHUE COBPEMEHHOro 4enoBeka. Cpenbl OOMTaHUS OPraHU3MOB:
DKOJOrH4ecKue BOJHAsl, HA3eMHO-BO3JyIlHAas, IIOYBEHHAs, BHYTPUOPraHW3MEHHAasA. OKOJOTHYECKHE
(bakTopsI ¢dakropsl. Krnaccubukamust sKkoimormyeckux (HakTopoB: aOMOTHYECKHE, OHMOTHYECKHE U
aHTporioreHHble. JlelicTBUE SKOJOrMYecKUX (HaKTOpOB Ha OpraHu3Mbl. AOMOTHYECKHE
(baxTopsl: CBET, TEMIIepaTypa, BiaxkHocTs. Doronepuoausm. [Ipucrnocodbiaenns opranu3MoB
K JeicTBUIO abmoTmdeckux (akTopoB. buonormueckue putmbl. buormueckwe (HakTophI. OK-01, OK-02,
Bunel OMOTHMYECKMX B3aUMOJICHCTBUM: KOHKYpPEHLMs, XulIHM4YecTBO. llapazutusm, OK-04, OK-07
MyTYyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO), aMEHCAIIU3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKHX B3aUMOJCHCTBUI IJIs CYLIECTBOBAHMSI OPraHU3MOB B NPUPOIHBIX
co00I11IeECTBAX
Jlekums Ne 17 «Oxonorus kak Hayka. CpeJipl ®KU3HU. DKOJIOTHUECKHE (PaKTOPhI» 2
Tema 8.2. Conepxanue yueOHOro MaTepuasa 2
DKOJIOrH4ecKue DKOJIOTHYECKHE XapaKTepUCTUKH momynsauuu. OCHOBHbIE IIOKa3aTesd  MOMYJISALMH:
XapaKTEpUCTUKU YHUCJIEHHOCTh, IUIOTHOCTh, POKJAEMOCTh, CMEPTHOCTb, MNPUPOCT, MUrpauus. JluHamuka
HOMYJISILIUU YHUCICHHOCTH NOMYJISIIMU U €€ PeryJssiius
Jlekums Ne 18 «Oxonornueckue XapakTepUCTUKU TOMYIISIIUIY 2
Paznen 9. CoobOmiecTBa H 3K0JI0rH4ecKHe CHCTEMbBI 16 OK-01, OK-02,
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2 OK-04, OK-07
CoobmecTBa CoobmectBo  opranm3mMoB  —  OwomeHo3.  CTpykTypbl  OWOIIEHO3a:  BHJIOBas, IK 5.3
OpPraHHU3MOB, MIPOCTpaHCTBEHHas, Tpoduueckas (rmuiieBas). Bunbl-noMmuHanTel. CBsi3u B OHOLIEHO3E.
9KOCHCTEMBI Dkojoruueckre cuctembl (dkocucreMsbl). lloHstne 00 »sKocucTeMe U OHUOreolneHO3e.
OyHKIIMOHANBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, pPEIYLICHTBHI.
KpyroBopot BemiecTB M MOTOK 3HEPruU B sKocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE ITOKa3aTeNM 3KOCHUCTEMBIL: OHMoMacca,
MPOIYKIHS. DKOJIOTUYECKHUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OnoMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIALHNsI, pa3BuTHE. CyKIleCCHsI
Jlexnus Ne 19 «Coo0riecTBa OpraHu3MOB, SKOCHCTEMBD» 2




Tema 9.2. Coneprxanue yueOHOro MaTepuasia 4
[Tpuponneie [IpuponHble 3KOCHUCTEMBI. ODKOCHCTEMBI pPeK M 03€p. ODKOCHCTEMa XBOMHOTO WM
HKOCHUCTEMBI HIIMPOKOJIMCTBEHHOTO jeca. AHTpPOIOTreHHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMBI.

VYpOoskocucrembl. buonornueckoe M XO3SICTBEHHOE 3HAUYEHHE aArpO’KOCHCTEM U
ypOoskocucteM. buopaznoobpasue kak (akTop ycTOMUuMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HooOpa3us Ha 3emiie

Jlexmus Ne 20 «buosorndeckoro pasHooOpasus Ha 3emiiey 2
IIpakTnueckas padora Ne 10«IIpupoiHbie 3KOCUCTEMBI» 2

Tema 9.3. Copep:xanue yueOHOro MaTepuana 2
buocdepa — Yuenne B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa ouocdepsl. XKXusoe
riobanpHas BemiectBoO M ero ¢yHkuuu. OcobeHHOCTH Ounochepsl Kak TII00aTbHOM HKOCHCTEMBI.

skocucrema 3emun | JluHaMuueckoe paBHOBecMe M oOpaTHas CBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHYECKHE LHKIbI D3JIEMEHTOB (yriaepojaa, aszoTa). 30HaJbHOCTH OuOC(epsl.
OcHOBHbIE OMOMBI CYIIN
Jlekums Ne 21 «buocdepa —rnobanbpHas SkocucTemMa 3eMIImy 2
Tema 9.4. Ilpogheccuonanvno opuenmuposannoe cooeprcanue 4
Bruanue Yenoseuecmso 6 ouocghepe 3emnu. Aumponoeentvle usmenenus 8 ouocgepe. I nobanvhvie
AHMPONO2EHHBIX akonoeudeckue npoonemvl. Cocywecmeosanue npupoovl u uenogevecmsa. CoxpaHeuue
gaxmopos Ha buopaznoobpasusi Kak ocHosa ycmouuugocmu ouocgepvi. OcHO8A PAYUOHATLHO2O
obuocgepy VYIpagenus NPUPOOHbIMU Pecypcamu U UX UCnOoNb308anue. JJocmudiceHus OUOL02UU U OXPAHA
npupoobl
Jexyua Ne 22«Brusnue anmponocennuix ¢hakmopog na ouocgepy» 2
Ilpakmuueckaa paboma Ne 11 «Bnusinue npou300CmeeHHbIX (HaKmMopos HA OpP2aHU3M 2
Yen08exay
Tema 9.5. Ilpogheccuonanvno opuenmuposannoe cooepricanue 4
Bruanue coyuanono- | 30oposve u eco cocmasaaowue. Pakmopul, NOI0HCUMENLHO U OMPUYATNENbHO GIUAIOWUE HA
9KONIO2UHECKUX opeaHusm 4denogexa. Illpobnema mexHO2eHHLIX 6030elCmBUli HA 300p08be 4eno8eKd
¢axmopos na (anexmpomazHumHsle noJs, ObIMOBAs XUMUA, U30BIMOYHBIE WYMbL, paouayus u m.n.).
300posbe uenoseka | Aoanmayusi opeaHusmMa 4enoseka K akmopam  okpysxcaioujer cpeowvl. IIpunyunol
@opmuposanus 300posvecbepezaroueco nosedenus. Puzuueckas akmueHOCmMsb U 300pO8be.
buoxumuueckue acnekmol payuonanbHo2o numMaHus
Jexyua Ne 23 «Bruanue coyuanbHo-9K0102UYECKUX PaKMOpos8 Ha 300P06be YeTI0BEKA) 2
Ilpakmuueckasa paboma Ne 12 « Ymcmeennas pabomocnocoboHocmp» 2

unu  «Bnusnue abuomuueckux qbaxmopoe Ha 4ejloeexka» (6 Kadyecmee mnmpuccepoe,




CHUdcalowux — pabomocnocooHocmb, UCNONb308aMb yenosus ocyujecmenenus
npoghecCUoOHANbHOU 0esIMeIbHOCIU. WYM, meMnepamypa, guzuveckas Hacpy3Ka u m.o.)

Pa3nen 10. Cejiekuusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOT MU 11
Tema 10.1. Copep:xanue yueOHOro MaTepuana 2
Cenexkuus kak Hayka | Cenekius Kak Hayka M Ipoliecc. 3apOKACHUE CEIeKIMU U jAoMecTukanus. Yuenue H. U.
U IIPOLECC BaBuioBa o neHrpax MHOroo6pasus U NPOUCXOXKICHHUS KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXACHUS JOMAIIHUX XUBOTHbIX. CopT, mopona, mrtamMm. COBpPEMEHHBIE METO]IbI
CEJIEKIIUH. MaccoBbIi
U WHAMBHUIYAIbHBIA OTOOPHI B CEJNEKIMHM pAcTeHUH M KHMBOTHBIX. OLEHKa 3IKCTephepa.
bauskopoacTBeHHOe ckpemuBaHue — MHOpuIuHr. Ywncras nauHusa. CKpelMBaHUE YHUCTBIX
muaudA. [eteposuc, winm ruOpumHas cuia. HepoaCcTBEHHOE CKpelMBaHHE — ayTOPWIMHT.
Otnanénnas rubpuausanus U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 M IOJy4YeHHue
ITOJIMIUIONIOB. JIOCTHIKEHUS CEJIEKIIMN PACTEHUH, J)KUBOTHBIX M1 MUKPOOPTaHU3MOB OK-01, OK-02,
Jleknms Ne 24 «Cenexuus Kak HayKa U POLIECC» 2 OK-04, OK-07
Tema 10.2. Coneprxkanne y4eOHOro Marepuasia 2 K 5.3
OcHoBBI buorexHonorust kKak oOTpaciib NPOU3BOACTBA. ['€HHas WHXKEHepusa. OTanbl CO3LAHMS
OMOTEXHOJIOTHH pexomOunanTHOU JIHK m Tpancrennbix opranusmoB. Kierounas umxenepus. Kierounsie
KYJIBTYPBI. MuKpoKiI0OHaIbHOE pa3MHOKEHUE pacTeHHH. Knonuposanue
BBICOKOIIPOYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE U ITHYECKHE
npo6aembl. 'MO — reHeTH4ecKr MOAM(PUIMPOBAHHBIE OPraHU3MBbI
Jlekums Ne 25 «OcHOBBI OMOTEXHOIOTHID) 2
Tema 10.3. Ilpogheccuonanvrno opuenmuposannoe cooeprcanue 4
buomexnonoauu Paseumue npomviuinennoii 6uomexnonocutl u ee npuMeHenue 8 HCU3HU Yelo8eKd, NOUCK U
8 NPOMBIUIEHHOCMU | AHATU3 UHDOPMAYUU U3 PAZTUYHBIX UCOYHUKOG (HAYUHAS U YYeOHO-HAYYHASA Tumepamypa,
cpedcmea maccosoll ungopmayuu, cemov Unmepnem u opyeue)
Ilpakmuueckasa paooma Ne 13 «Keticvt na ananuz ungopmayuu o pazsumuu 4
NPOMBIUIEHHOU OUOMEXHON02UL (N0 MUHU-CPYNNAM).»
Tema 10.4. 1 3 OK-04, OK-07
Buomextonoou ¢ Ipopeccuonanvno opuenmupogannoe cooepicanue K 5.3

JHCUZHU U npopeccuu

OchosHble HanpasieHus CO8PEMEeHHOU OUOMEXHON02UU 8 NPOPeCCUOHATLHOU OessMeNbHOCU
yenogexa. Memoowi buomexuono2uu. Obvexmul buomexuono2uU. Omuxka
OUOMEXHONI02UYECKUX U 2eHemuyecKux aKkcnepumenmos. Ilpasuna noucka u ananusa
OUOIKONI02UYECKOU UHGOPpMAYUU U3 PA3TUYHBIX UCMOYHUKO8 (HAVUHASL U VUeOHO-HAYUHASL
Jaumepamypa, cpeocmea Maccosol ungopmayuu, cemo Mumepnem u opyeue)




Jlekums Ne 26 «buomexnonoeuu 8 JHcusHu u npogeccuiy 1
IlIpakmuueckan paooma Ne 14 3awuma Ketica: npeocmagienue pe3yibmamos pelieHus 2
Kelicos (8blcmynieHue ¢ npeseHmayuetl)
IIpome:kyTounasi arrectanus (1udpdepeHnpoBaHHbIA 3a4eT) 1
Bcero: 80




3. YVCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TACIATITAHBI

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

st peanu3zanuu 00pa3oBaTEIBHOIO Iporecca (BceX BHIIOB YU€OHOH AEATENIbHOCTH) T10
JUCLUIUIMHE UCHOJB3YIOTCS  CIEAYIOIIME CIELMalbHble IIOMELIEHHs, OCHAIIECHHbIE B
cootBercTBuM ¢ [Ipunoxennem 8 OIl CIIO: kabuneT 0011e00pa30BaTeNbHBIX TUCIUILTHH

3.2. UnpopMmannoHHOe obecnedeHre peain3auuu NporpaMmbl

OcCHOBHBIE HCTOYHUKH

1. Aradonosa, 1. b. buonorus : 6a3oBslii ypoBens : yueOnuk / M. b. Aradonosa, A. A.
Kamenckwuii, B. 1. CuBornaszos. — 2-e usn., crep. — Mocksa : [Ipocsemenue, 2025. — 271 c.
— ISBN 978-5-09-121341-6. — Texkcrt : snexkTpoHHbI // JlaHb : 37IeKTpPOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/472913 (mara obGpamienus: 19.04.2025). —
Pexxwum noctyna: st aBTOpU3. MOIb30BATEINIEH.

JlonoJIHUTeIbHbIEe HCTOYHUKH

1. Te#inop . buomorus: B 3 . T.1/1.Tetinop, H.I'pun, ¥Y.Crayr: noxa. pea. P.Comepa;
nep. 3 ro aunt. U3a. — 14-e u3n. — M.: Jlaboparopus 3Hanuii, 2022 — 454 c.

2. [TaBnoBa E.W. Dkomnorust: yaeOHUK U MPAKTUKYM JIJISI CPEIHETO MPO(HEeCcCHOHATLHOTO
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

KOHTpOib M OLIEHKa PacKphIBAIOTCS 4epe3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHbIE
3HAHUS ¥ IPHOOPETEHHBIE 00yUYarOIIUMUC YMEHHs, HAallpaBJICHHbIE HA (OPMHUPOBAHUE OOIIUX U
npodecCHOHATIBHBIX KOMIIETEHIINH

PesynpTatel 00ydeHus

IToxa3zaTenu oneHKHn

TuI OLIEHOYHBIX MEPONPUATUN

umems npeocmasnenue O POIU
u MecTe OunoIoruu B
COBPEMEHHOU HAay4YHOH KapTHUHE
MUpA; MOHUMAaHNe ponu
Oouomorun B (popMUpOBaHUH
Kpyro3opa ¥ (yHKIIHOHAITbHOM
TPaMOTHOCTH  YellOBeKa IS
peIIeHus MPaKTHUECKUX 3a/1a4
Braoenue
OCHOBOTIOJATAOIIMH
MOHATUSMU U MPEACTABICHUSIMHU
O  JKUBOM  mWpHpoIE, eé
YPOBHEBOWM  OpraHu3alud U
SBOJIIOIUY; YBEpPEHHOE
MOJIb30BAaHUE  OHOJOTHYECKOM
TEPMUHOJIOTHEN U CUMBOJIMKOM;
Ymenue mpoBOmUTH CpaBHEHHE
XUMHUYECKOU OpraHu3aluu
JKUBBIX M HEKHUBBIX OOBEKTOB.
[lomyuenne mpencTaBIeHUS O

3namo

OcHOBHEIE TTOJIOXKEHUS
OMOJTIOTHIECKHUX TEOpHH u
3aKOHOMEPHOCTEN:  KJIETOYHOM
TEOpHH, IBOJTIOLIMOHHOTO
ydeHwus, YUeHUS
B.M.Bepnaackoro o Omocdepe,
3aKOHBI I"'Mennens,

3aKOHOMEPHOCTEH W3MEHYUBOCTH
Y HACJIEICTBEHHOCTH,

cTpoeHue ¥ (YHKIMOHUPOBAHUE
OHOJIOTNYECKUX 00BEKTOB:
KJIETKH, TE€HOB U XPOMOCOM,
CTPYKTYPBI BUIa U 9KOCHCTEM.

- TecT-3amanue

- OOcyxneHue
TEKITUU

Tema 1.1

- 3ajaHue uccaea0BaHue
Tema 5.1

- ®pOoHTANIBHBINA OMPOC
Tema 5.2

- Tecr-3ananue

- Crapr-3ananue
Tema 9.3

- OKcnepTHas
BBITIOJTHEHHUS

pabor;
IpakTuyeckoe 3ansiTHe Ne 1
IpakTuyeckoe 3ansaTue Ne 3

mo BOIpoCaM

OIIEHKAa
MPAKTHYECKUX

poiu OpraHUYECKUX 17§
HEOPraHWMYECKHX  BEIIECTB B

kinetke OK 01, OK 07, OK 04

cpopmuposannocms  ymeHuti | Ymeem pemats reHetmdeckue | [lpogheccuonanvho

OOBSICHATH pe3yibTaThl | 3a/la4d, CTPOUTH BapUAIMOHHBIC | OPUEHINUPOBAHHOE COOEePIICAHUE
OHMOJIOTMUECKUX KpuBbIe, paboTaTh ¢ yueOHOU | Cmapm-3adanue

AKCIIEPUMEHTOB, pemaTs | JINTEpaTypout Tema 10.3; 10.4

JJIeMEHTapHble OUOJOrHYecKue - JkcrnepTHast OIIeHKa
3ajauu; BBITTOJTHEHHS MPaKTUIECKUX
enadenue OCHOBHBIMU pabor;

METOAaMH Hay4YHOTO IO3HAHWS, I[IpakTnyeckoe 3ansitue Ne 2
WCIIOJIb3yEeMbIMHU pu IIpakTHyeckoe 3ansiTHe Ne 5

OMOJIOTHYECKUX HUCCIICO0BaHUAX
JKMBBIX OOBEKTOB U DKOCHCTEM:

OIKCAHUE, HU3MepeHue,
MIPOBEICHIE HaO0JIFOICHMIA;
BEISIBJIICHUE u OIICHKA
AHTPOIIOI'CHHBIX U3MEHEHUN B
IPHUPO/IE

OK 01, OK 02, OK 07,
MK 5.3.

Ilpogpeccuonanvro
OPUEHMUPOBAHHOE COOEPICAHUE
Ilpakmuueckoe 3anamue Ne 9-12

chopmuposanHocmo

COOCTBEHHOW  TO3WMIMM IO
OTHOILIEHUIO K OMOJOrHYECKOI
WHPOPMAITUH, TOTy4aeMON H3
pasHbIX HMCTOYHHKOB, K
rJI00aNbHBIM  DKOJOTMYECKHUM
npobjieMaM H  OyTIM WX

3HaeT TMOJOXKEHUS KIETOUHOM
TEOPHH, OCHOBHBIE  (QYHKIMH
OpraHouIOB, LUTOILIA3MBI,
CYIITHOCTh u 3HaueHUE
KJICTOYHON TEOPUH, 0COOEHHOCTH
CTPOCHUS MIPOKAPHOT u
9YKapHOT; CYyITHOCTh OHTOTEHE3a,

- @pOoHTANBHBIN ONpPOC

- Tecr-3ananue

Tema 2.1-2.4

- CrapT-3aanue
-OpoHTaNBHBIN OIPOC

- 3agaHue ucciea0BaHue
Tema 3.1




petieHus; 3HaYeHWEe MHUTO3a M MeHo3a B | - Crapr-3ajanue
enaoenue OCHOBHBIMU | OCYLIECTBICHUHU Tema 3.2
METOJIJaMU HAay4HOTO TO3HAHUS, | MPEEMCTBCHHOCTH Mexny | - OpoHTaIBHBIN OMPOC
UCTIOJIb3yEMBIMHU MpH | MTOKOJICHUSIMHU, 3aKOHOMepHOCTH | - CTtapT-3a/1aHue
OMOJIOTHYECKUX WCCIEAOBAHUAX | HHIANBUIYAIEHOTO pasButus, | - Crapr-3aganme
JKUBBIX OOBEKTOB M DKOCHCTEM: | CTIOCOOBI Pa3MHOKEHHUS -DpoHTaNBHEIH OMTPOC
OIIMCaHHE, HM3MepeHue, Tema 4.1
MIPOBE/ICHHE HaOJIIOIEHMUII; Tema 4.2
BBISIBIICHUE " OIIEHKA OKcrepTHast OIeHKa BBITOTHEHUS
AHTPOTIOTCHHBIX HM3MCHCHUU B MPAaKTHYECKUX padoT;
IIPUPOJE; IIpakTyeckas padéora Ned
3Hanue TONOXEHWS KIETOYHOM [IpencraBnenue YCTHBIX
TEOPUH, OCHOBHBIC (DYHKLMH COOOIIICHUH C Tpe3eHTaIUEH,
OpTaHOMIOB, HUTOILIA3MBI, ITOArOTOBJIEHHBIX I10 ITEPEYHIO
CYIIHOCTD. " 3HAYCHHE MCTOYHUKOB,
KIeToHon Teopui, PEKOMEHI0BaHHBIX
0c0OEHHOCTH CTpOCHHUS
MPOKAPHOT U FYKAPHUOT; HpeToAABATCIIEM
3Hanue CYIIHOCTH OHTOIEHE3a, Tema 8.1;8.2
3HAYeHUE MHUTO3a U MeHo3a B Tema 9.1,9.2
e — [IpodeccuonanpHo
HpEeMCTBEHHOCTH MEXITY OpHUEHTHPOBAHHOE COZCPIKAHNE:
MTOKOJICHUSIMHY, 3aKOHOMEPHOCTH Ilpencrapienyue  pesy.IbTaTos
WHJAMBHUIyaJIbHOTO  Pa3BUTHS, TIPaKTHHCCKUX pabot
Cr10cOGbI PAa3MHOKCHHUS Ilpaxkmuueckan paboma Ne9

OK 01, OK 02, OK 07 ;
I1K 5.3.
cpopmupoéanHocms ~ yMEHUH | 3HaeT  CYHIHOCTh  MpomueccoB | -OpoHTaNBHBIN OMPOC
OOBSICHATH pe3yabTaThl | HacAeACTBEHHOCTH u | - Crapr-3a1anue
OHOJIOTHYECKUX H3MEHYNUBOCTH, tanel | Tema 5.3
JKCIICPUMEHTOB, pelarh | CKpEUMBaHUK,  TEHETHYECKYIo | - Pa3paboTka rioccapus
OJICMCHTApPHBIC OMOJIOTHYECKHE TEPMHUHOJIOTUIO, XPOMOCOMHYIO | - 3amojIHEHUE CpaBHUTEIBHBIX
3a/1a4u; TEOPHIO0 HACJICACTBEHHOCTH, | TaGuI
3Hanue CYIIHOCTH TIPOIIECCOB | 3HAYCHHUE TeHETUKH A | - TecTHpOBaHHUE
HACJICJICTBEHHOCTH M | CCNCKIMH M MEIMIMHBL, YCTICXH | _ 7o o ompoc
HW3MEHYMBOCTH, THUIIBI | CEJICKIIMOHEPOB,  HAIPaBJICHUS
CKpEIIMBaHWH, TEHETHYECKYIO | OMOTEXHOJIOTHH - AluxTant Ha HCHOHLSOBaHM?
TEpPMHHOJIOTHIO, XPOMOCOMHYIO apryMEHTOB, OHOJOTHYECKON
TeopHIo HACITE/ICTREHHOCTH, TEPMHUHOJIOTUHA U CHMBOJIUKA
3HAUEHHE FEHETUKU ISt Tema 10.1-10.2
CeJICKIINN " MEIULHBL, Ipogpeccuonanvho
YCIIeXOB CENEKIMOHEPOB, OPUEHMUPOBAHHOE COOEPHCAHUE
HaIpaBJIeHUss OMOTEXHOJIOTUH; ) AHanm3 ACATCILHOCTH
yMenue 0OOCHOBHIBATH MECTO U 0byHaIoNMXCs Ha 3aHATHH
pOJIb OMOJIOTHYECKUX 3HAHHUN B Tema 10.3-10.4
MPAKTHUYECKON  JESITeIbHOCTH
JIIOJIeH, pa3BUTHUU COBPEMEHHBIX
TEXHOJIOTUI

OK 01, OK 02, OK 07,
IIK 5.3.
copmuposanHocmy 3Haer OCHOBHYIO | PpOHTANIBHBIN OnpoC
COOCTBEHHOW  TMO3WIMU  TI0 | SBOJIOIHOHHYIO Teoputo, | - CrapT-3aanue
OTHOIICHUIO K OHOJOTMYSCKOM | MPUUHHBI SBOJIIOLINH, eé | Tema 6.1-6.3
WHPOPMAIUH, TOJIy9aeMOi W3 | 3aKOHOMEPHOCTH, aBwxymue | PazpaboTka rioccapus
pasHbIX HCTOYHUKOB, K | CHIIBI; - 3amoJIHEHHE CPaBHUTEIbHBIX
rI00aJbHBIM ~ 9KOJIOIMYECKUM | 3HACT  OCHOBHBIE  T'MITIOTE3bI

mpobiieMaM W IOyTSIM ~ HX

BO3HUKHOBCHMS )XM3HU HA 3eMne,

TabIuIL
- TectupoBanue




pelieHusIMY,;
3nHanue  OCHOBHOW  TEOpHH
OMOJOTMM — SBOJIIOIMOHHOM,
MPUYUHBI 3BOJIIOIIHH, eé
3aKOHOMEPHOCTH,  JABIDKYIIHE
CHUTHI,
3nHanue OCHOBHOW THIOTE3bI
BO3HUKHOBCHMSI  JKU3HHM  Ha
3emuite, OCHOBHbIE JTanbl
3BOJIIOIIUN YeIIOBeKa,
YEJIOBEUSCKUX pac
Ymenue ucrions30BaTh 3HAHUS O
COBpPEMEHHOM
€CTECTBCHHOHAYYHOH KapTUHE
MHpa B 0O0pa3oBaTeIbHON W
podeCCHOHATTEHOM
JICSATSIILHOCTH.

OK 01, OK 02, OK 04,
OK 07, TIK 5.3.

OCHOBHBIC OTallbl 9BOJIIOIIMH
YCJIOBCKA, YEJIOBCUCCKUX pac

Tema 7.1- 7.3

IIpencraBinenue  pe3ynbTaToB
MPAKTUYECKHUX pabort
Ilpakmuueckas paboma Ne6-8




