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1. O0mas xapakrepucTuKa pado4eil nporpaMMsl 0011e00pa30BaTEJIbLHOM JMCIUIIIHHbI
«buoaorus»
1.1. MecTo AucHMILUIMHBI B CTPYKTYpe o0pa3oBarenbHoi nporpammbl CI1O:
OOmieobpazoBarenbHas AucUUIUIMHA «bHojorus» sBiseTcss o00s3aTeIbHOM YacTbhiO
o0mieoOpa3oBarebHOrO IUKiIa oopazoBaTenbHOl nporpammbel CIIO B cootBercTBHmM ¢ PI'OC
no crienranbHocTu 40.02.02 [IpaBooxpaHuTenbHas 1€ATEIbHOCTD.

1.2. lleau 1 nJIaHupyeMble Pe3yabTAThl 0CBOCHUS TN CIUIINHBI:
1.2.1. Heab aucuunjiuHbl

Copep:xanue mporpaMmbl 00111e00pa3oBaTeIbHON JUCHUILTUHBI «bHoIOTHs» HaNIpaBiIeHO
Ha JIOCTIKEHHE Pe3yJlbTaTOB €€ M3Y4YeHHs B cooTBeTcTBHU ¢ TpeboBanusimu @I'OC COO c
yaeroM mnpodeccuonansHoi HampabieHHOocTH PI'OC CIIO. Ilens wu3ydeHHS TUCITUATIITAHBI
«buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE OOYYAIOIIUMUCS 3HAHUSIMH O CTPYKTYpHO-
(GyHKIIMOHAIBHOW OpraHu3allii >KUBBIX CHCTEM pPa3HOrO paHra M MpPHOOpeTeHHuEe YMEHH
WCIIOJIb30BATh ATH 3HAHUS JIJISi TPAMOTHBIX JEHCTBHI B OTHOIICHUU OOBEKTOB KUBOH MPUPOIBI U
pelIeHUs PA3IMYHBIX )KU3HEHHBIX MTPOOJIEM.
Joctuxenune Leau u3ydyeHus: AUCUUIUIMHBL «buosjorus» Ha 06a30BOM ypoBHE oOecreunmBaeTrcs
pellIeHreM CIIeIYIOIUX 3a1au:
. OCBOCHHE OOYYAIOUIMMHCS CHUCTEMbl 3HAHUH O OWOJOTHYECKUX TEOpHUSAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBUiIax, CIYKalUX OCHOBOHN Uil (pOpMUpPOBaHUS
npeJCcTaBIeHUN 0 €CTECTBEHHO-HAYYHOI KapTUHE MUpa,
0 METOAaX HAay4YHOTO IIO3HAHWs, CTPOCHWH, MHOTOOOpa3sHH M OCOOEHHOCTSIX JKUBBIX CHCTEM
pPa3HOTO YpPOBHS OpPTaHU3AIMH, BBIJAIOIIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCIIEIOBaHHUSIX B
OuoJIoruy;
o dopmupoBaHue y o0y4armuxcs MO3HABATENbHBIX, WHTEIJICKTyaTIbHBIX
U TBOPYECKMX CIOCOOHOCTEM B IpolLlecce aHajau3a JaHHbIX O IMYTIX PpPa3BUTHSA
B OMOJIOTUM HAYYHBIX B3IUISJIOB, UACH M TIOJIXOJOB K U3YyYCHHIO KUBBIX CHUCTEM PAa3HOTO YPOBHS
OpraHu3aluy;
o CTaHOBJIEHHE Yy OOydJarommxcsi oOImell KynbTyphl, (QYHKIIMOHAIBHONH TPAaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OIEHUBATh SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJABI Ha
OCHOBAHMY 3HAHW U OIBITA, MOJYYSHHBIX IPH U3yYSCHUH OHOJIOTHH;
o ¢dopmHpoBaHue y O0yJaroIuXxcs YMEHMH WIUIIOCTPUPOBATh 3HAYEHHE OMOJIOIMYECKHX
3HAaHUM B TMPAKTUYECKOW MAESITETbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;
. BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YETIOBEKOM JKUBOM
MPHUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIIEHUS K HEl, COOMIOIEHUS] STUYECKUX HOPM IPHU
MIPOBEJICHUH OMOJIOTUYECKUX UCCIIEeI0BaHUII;

o OCO3HaHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHWU ISl TIOBBIIICHUS] YPOBHSI KOJIOTUYECKOM
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,
. NpUMEHEHHWE TPHOOPETEHHBIX 3HAHMUW W YMEHHM B  TIOBCEJHEBHOW  JKH3HU

JUIL OIIEHKH TIOCTEJICTBHH CBOEH JESATENbHOCTH IO OTHOIICHHWIO K OKpYKaromeH cpene,
COOCTBEHHOMY 3/10pOBBIO, 00OCHOBAaHHUE U COOIIOICHHE MEP MPOPHUIAKTUKY 3a00JI€BaHU.

1.2.2. IInaHupyemble pe3yJabTaTbl OCBOEHHSl 0011e00pa30BaATeIbHOM IMCUMILUIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

O6mme kommereHmu (gaee — OK) ®I'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMH,
MeTaIrpeAMETHBIMHA U MPEAMETHBIMH pe3yJbTaTaMu 00ydeHus: 6a30Boro ypoBHs (nanee — [1PO)
@I'OC COO npencrapiieHbl B Ta0IULIE:



Koa n Ilnanupyemsle pe3yJbTAThl 0CBOCHHUS AUCHHILINHBI

HanMeHOBaHHe

‘l’OPM“PyeMH\‘X O6ume’ I[I/Iculzlr[.m/mapﬂl,le2

KOMIIeTeH Ui
OK O01. Bsibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI oOTpaxarb B uactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUK O MeCTE€ M POJIU OMOJOTHU
Croco0bl  pelIeHus | TPYAOBOIO BOCIIUTAHUS: B CHUCTEME€ HAy4YHOIro 3HaHUs; (YHKIMOHAJIBHOM I'PaMOTHOCTH
3a1a4 - TOTOBHOCTb K TpPYZAY, OCO3HaHHE IIEHHOCTHM MAacTE€pCTBA, | Y€JIOBEKa JUIsl pEIICHUs] )KU3HEHHBIX IPOOJIEM.
npodecCHOHAIBHON | TpyAoIooue; I1P6 2. ChopMuUpOBaHHOCTb YMEHHsI PACKPBIBATh COJEp)KaHHE
JeSTENIbHOCTH - TOTOBHOCTh K aKTHBHOH NESTEIPHOCTH TEXHOJOTUYECKON | OCHOBOIONATAIOMUX OHOJOTMYECKMX TEPMHUHOB W TOHSATHI:
IPUMEHUTEIBHO U COLIMAJILHOU HalpaBJIEHHOCTH, CIIOCOOHOCTb | XH3Hb, KIJI€TKa, TKaHb, OpraH, OPraHWU3M, BUJ, MOMYJALMS,
K Pa3IMyYHbIM | MHULMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIBHO BBIIOJIHATH | SKOCUCTEMA, OMOLIeH03, Onocdepa; MeTabonn3M (0OMEH BELECTB
KOHTEKCTaM TaKylo JesTeIbHOCTD; U IpeBpallleHHhe SHEepruM), TroMmeocTa3 (camoperysuus),

- HWHTEpEC K pam4HbIM cdepaM npodecCHOHATBHON
EeITEIbHOCTH.

MeTtanpeaMeTHbIe pe3yIbTaThl JJOJDKHBI OTPAXKaTh:
OBnaneHre yHUBEPCAIbHBIMU YUeOHBIMH MMO3HABATEIBHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTyaJIM3UPOBATH
npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA TPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accu(uKauu U 0000IeHNS;

- ONIPEICIIATH 1EJIN JeATEIHbHOCTH, 3a/1aBaTh TapaMeTPhI

U KPUTEPUU UX JOCTHUIKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS

B PacCMaTpPUBACMbIX SIBICHUSX;
- BHOCHUTh KOPPEKTHBBHI B
COOTBETCTBUE pPE3yJIbTATOB
MOCJIEACTBUH NeITETbHOCTH,

JCATCIbHOCTh, OICHHUBATH
nejsiM, OLCHHMBATL  PHUCKU

OuocuHTe3 Oenka, CTPYKTypHash OpraHM3alUsl XHUBBIX CUCTEM,
JHMCKPETHOCTb, CaMOperyJsnus, CaMOBOCIIPOU3BEICHUE
(penipomyKIus), HACJIEICTBEHHOCTD, U3MEHYHBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAS OPraHU3ALUS.

I1P6 3. CdopMUpPOBaHHOCTH YMEHHsI PacKpblBaTh COJEp>KaHUE

OCHOBOTMOJAralomux OWOJOTMYECKUX TEOPHUH H  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallHOHHOM, ASBOJIIOIMOHHOM,
MIPOUCXOXKACHUS )KU3HU U YEJIOBEKa.

I1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOIIOJIAraronMe OUOJOTHYECKHE 3aKOHBI U 3aKOHOMEPHOCTHU
(I'. Mengens, T. Moprana, H.M. BapwioBa, 3. I'ekkens,
®. Mrwounepa, K. bapa), rpanunbl uX NpuMEHUMOCTH K JKUBBIM
CHCTEMaM.

I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS OCHOBHBIX METOJIOB
Hay4YHOTO MO3HAHUS, UCTIOIb3YEMbIX B OMOJIOrUU: HAOIIOIeHUS

U OIMCAHUS JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3aluuu
U TPOBEACHHS] OHOJOTHYECKOTO HKCIEPHUMEHTA, BBIIBHKEHUS

1
VYKa3bIBarOTCs IMYHOCTHBIE U MeTanpeaMeTHble pe3ynsraTsl u3 @PI'OC COO, B popMUpOBaHMH KOTOPHIX YY4acTBYET 001Ieo0pazoBaTelibHash AUCUUILIHA.

ZI[I/ICHI/IHJII/IHaprIG (mpenMeTHBIE) pe3yNIbTaThl YKa3bIBAIOTCA B COOTBETCTBUY ¢ MX NOTHBIM niepeuHeM Bo @I'OC COO. IIpeamerHbie pe3ynbraThl 6a3oBoro yposHs (IIP6) HymepyroTcst
B cootBercTBUU ®I'OC COO (ITpukaz Munobpaayku Poccun ot 17.05.2012 Ne 413 (pemakmust ot 27.12.2023 1.).
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0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEITBLCKON

U TNPOCKTHOW JICATEIBHOCTH, HaBBIKAMH pa3pelicHUs
npo0Jem;

- BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIC CBS3H

U aKTyaJTu3UpOBATh 33]1a4y, BBIIBUTATH TUTIOTE3Y

€e peUICHHs, HAXOJUTh apryMEHTBI I J0Ka3aTelbCTBa
CBOMIX YTBEPXKICHHM, 3a/aBaTh IapaMeTpbl W KPUTCPUU
peleHus;

- AHAJIM3WPOBAThH IIOJIYYCHHBIE B XOJC pCIICHUS 3aJa4u
pe3yJbTaThl, KPUTHYECKH OIICHUBAaTh WX JIOCTOBEPHOCTb,
MIPOTHO3HPOBATh H3MEHECHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUJIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
UMEIONTUXCS MAaTEPUATBHBIX M HEMaTEPHAITLHBIX PECYPCOB;
-- YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U TIPAaKTHYECKYIO 00JIACTH KU3HEACITSITLHOCTH;

- YMeTh WHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX
o0OJacTen;

- BBIIBHTAaTh HOBBIE HIEH,
MOJIXO/IBI U PEIICHUS

npeajaratb OpUIrHHAJIbHBIC

TMIIOTE3, BBIIBIECHUS 3aBUCHUMOCTU MEXIY HCCIEAyeMbIMU
BEJIMYMHAMH, 00BSICHEHUS MOJTy4EHHBIX pe3yabTaToB
U (QOopMyIupOBaHHUS BBIBOJOB C HCIOJIb30BAHUEM HAy4YHBIX
MIOHSATUN, TEOPUN U 3aKOHOB.

I1P6 6. ChopMupoBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIE
NPU3HAKH ~ BHUPYCOB, KJIETOK NPOKApUOT U  DYKAPHOT;
OJHOKJIETOYHBIX M MHOTOKJETOYHBIX OpraHU3MOB, BH/[IOB,
OMOreOLEeHO30B U IKOCHCTEM; OCOOCHHOCTH IPOLIECCOB OOMEHa
BEIIECTB M TNPEBpallleHUs HHEPIUU B KIETKe, (OTOCHHTE3a,
TUTACTUYECKOTO W DHEPreTU4eckoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, Mel03a, OIJIOJOTBOPEHMS, PA3BUTUS M DPA3MHOXKEHUS,
WHIUBUAYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOreHes3a), 60pbrObI 3a

CYIIECTBOBaHME, €CTECTBEHHOro 0TOOpa, BUA000pa30BaHMUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpele OOUTaHMs, BIUSHUS
KOMIIOHEHTOB ~ JKOCHUCTEM, AQHTPOIIOTEHHBIX ~ W3MEHEHUN

B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB U MpeBpallleHNe SHEPTUU B buochepe.

I[IP6 7. CdopMUPOBAHHOCTb YMEHHUS MPHUMEHSTH IOJIYYEHHbIE
3HAHUA U1 OOBSICHEHHUS] OMOJOTUYECKUX IMPOLECCOB U SIBJICHUIA,
JUTSL IPUHSTHS MPAKTUYECKUX PEIIeHUH B TOBCETHEBHOM JKU3HU

Cc uenbto obecriedyeHHss O€30MaCHOCTH CBOErO 3J0POBbSl U
3JI0POBbsI OKPYKAIOIIMUX JIFOACH, COOII0ACHUs 340pOBOro o0pasa
YKU3HU, HOPM T'PaMOTHOTI'O MTOBE/ICHUS B OKPY>KatoIel MPUPOAHON
cpeze; MOHMMaHUuEe HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKECHHUN
COBPEMEHHOM OHMOJOrMH U OUOTEXHOJOTHH ISl pallOHAIBHOTO
MIPUPOAOIOJIB30BaHUS.

I[IP6 8. CdopmupoBaHHOCTH YMEHHUS pemiaTh OHOJOTHYECKUE
3aJ]auu, COCTABJIATh FTeHOTUIINYECKHE CXEMbI CKPEIIUBAHHS

JUIS pa3HbIX THUIIOB HACJENOBAaHUS IPU3HAKOB Y OpPraHU3MOB,
COCTaBJIATh CXEMbI IIEPEHOCA BEILECTB U YHEPTUM B IKOCHCTEMAX
(uenu nmuTaHus, MUILIEBBIE CETH).

IMP6 9. CdopmMupoBaHHOCTh YMEHHI KPUTHYECKH OIEHUBATH
nHpOpManu0 OHOJOTUYECKOTO  COAEP)KAHMS, BKIIOYAIOIIYIO
TNICEB/IOHAYYHBIC 3HAHMA M3 PA3IUYHBIX HCTOYHHUKOB (CpeACTBa
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MaccoBoi  MHGOpPMAIMU, HAyYHO-TIOMYJSpPHbIE
MHTEPIPETHPOBATD TUYECKHE aCTIeKThI COBPEMEHHBIX
UCCIIEIOBAaHUM B OMOJNIOrMM, MEIUIIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  TIOOATBHBIE  JKOJOTMYECKHE  IPOOJIEeMBI
COBpEMEHHOCTH, (HOpPMHUPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO MMO3HIIHIO.

I[TP6 10. ChopMupoBaHHOCTH YMEHHW CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE OMOJIOTHYECKOM
uHboOpMallUMd M3  HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
MCI0JIb30BaTh MOHSITUIHHBIN annapar OuoJoruu

MaTrepuabl);

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeacTBa  TIOWCKa,
aHanmm3a

U UHTEPIpEeTanuu
UHpOpMaLIUU

U MHQPOpPMAIMOHHbIE
TEXHOJIOTHH ULt
BBITTOJTHEHHST 337124
npodeccuoHaNbHOM
JeSITeTbHOCTH

JIMYHOCTHBIE PE3YJIBTAThl JOJKHBI
[IEHHOCTH HaYYHOTO ITO3HAHHMS:
-c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOMN
OPaKTUKH,  OCHOBAaHHOIO  Ha  JWanore  KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B HIOJIMKYJIBTYPHOM MUDE.

MertarnpenMeTHbIe pe3yIbTaThl JOKHBI OTPAKATh:
OBnazieHne YHUBEPCAIbHBIMU y4eOHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uHpopmarueii:

OoTpaXaTb B 4YaCTH:

- BJlaJeTh  HaBBIKAMU  TMOJY4YEHHUS  HMHPOpMAIUH
U3  WCTOYHUKOB  PasHbIX  THUIIOB,  CaMOCTOSTEIIBHO
OCYIIIECTBIIATH TIOHCK, aHaJIn3, CHUCTEMATH3ALNIO

U MHTEPIPETALNI0 WHPOPMALIUU PA3TUYHBIX BUAOB U (HOpM
IIPECTaBICHHUS;

- OLIGHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh WH(pOpPMAIUH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaMm

ITP6 1. ChopmMupoBaHHOCTH 3HAHUI O MECTE U POJIM OHUOJIOTHH

B CHUCTEME HAyYHOTO 3HaHUS; (YHKIMOHAJIBHOH TPAMOTHOCTH
YeNoBeKa AJIs PEelIeHUs KU3HEHHBIX MPoOIeM.

I[IP6 7. CdopMUpPOBAaHHOCTb YMEHUS HPHUMEHATH IOJTY4YEHHBIE
3HAHUA IJI1 OOBSICHEHHS OMOIOTHYECKUX MPOIECCOB U SIBICHUH,
TUTSL IPUHSTHS TPAKTUYECKHUX PEIICHUH B TOBCETHEBHOM JKU3HU

c 1enblo olecrmeyeHHs OE30MAaCHOCTH CBOErO 3J0POBbS U
3I0POBBSI OKPYXKAIOIIUX JIFOACH, COONIIOACHHS 370pOBOTO 0o0Opaza
KHU3HH, HOPM TPAMOTHOT'O TIOBEICHUS B OKPY>KAIOLIEH NPUPOIHON
cpeze; MOHNMaHue HEOOXOJMMOCTH WCIOIb30BAHUS JTOCTHKCHHN
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTMH Ul palMOHAJIBHOTO
MIPUPOIOTIOITB30BAHHS.

I1P6 10. CpopmMHupoBaHHOCTH yYMEHHH c037aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOLIECHUS Ha OCHOBE OMOJIOrMYecKOi
uHboOpMallUM M3  HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
WCIIOIh30BaTh MOHATUHHBIN anmapar OuoJIOTHN

OK 04. DddexTrBHO
B3aUMOJIEHCTBOBATE
U paboTathb

B KOJUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yibTaTbl HOOJIKHBI OTpPAXaTb B YaCTH:

OECHHOCTH HAY4YHOI'0 TIIO3HaHHWA: OCO3HAaHHUC LICHHOCTHU
HaquOﬁ ACATCIIbHOCTH, T'OTOBHOCTb OCYHICCTBJIATDH
IMPOCKTHYIO n HCCIIEA0BATECIILCKYIO JACATCIIBHOCTD

WHAWBUAYAJIBHO U B TPYyIIIE.
MeranpeaMmeTHbIe pe3ynbTaThl JOJKHBI OTPAXkKaTh:

I1P6 5. IlpuobpeTeHre oOmbpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAy4YyHOT'O MO3HAHUS, UCTIOJIb3YEMbIX B OHMOJIOTUU: HAONIIONECHUS U
ONMCAaHMS )KUBBIX CHUCTEM, MPOLIECCOB U ABJIECHUN; OPTaHU3ALUU U
MpoBeJeHUSI  OMOJIOTUYECKOTO  AKCIEPUMEHTa,  BBIIBUKCHHS
TUIIOTE3, BBIABIEHUS 3aBUCHUMOCTH MEXAY HCCIECIyEMBIMU
BEJTMYMHAMHU, OOBSICHEHHSI IOTYYEHHBIX PE3YJIbTaTOB




OBianeHue
JCUCTBUSIMU:
0) cOBMECTHAsl IeITEIbHOCTD:

- IOHUMATh U UCTIOJIL30BaTh IPEUMYIIIECTBA KOMaHTHON
Y UHIUBUIyaJIbHON PabOTHI;

YHUBCPCAJIbHBIMU KOMMYHHUKAaTHUBHBIMHA

- MMPpUHHUMATDH neian COBMECTHOU ACATCIbHOCTH,
OpTraHU30BbIBaTh U KOOPAUHUPOBATH JCHCTBUS

M0 ©¢ JOCTIDKCHHIO: COCTaBIATh IJIaH  JICMCTBHIA,
pacrpenensaTb poJM € Yy4YETOM MHEHUHW Y4YaCTHUKOB

00CYyXJ1aTh pPe3ybTaThl COBMECTHOM pabOThI

u  (QOopMyIupOBaHMS BBIBOJOB C HCIOJb30BAHUEM HAy4HbIX
MIOHSATUI, TEOPUN U 3aKOHOB

OK 07.
CopeiicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocoepekeHn
10, MPUMEHSTh
3HAHUS

00 W3MEHEHUU
KJTUMaTa, TPHHIIAITBI
OepexKINBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUATHBIX
CUTYaIHsIX

JlnyHOCTHBIE pe3ynabTaThl JOJDKHBI OTPaKaTb B YACTHU:
HKOJIOTMYECKOTO  BOCHUTAHHUS: -  C(POPMHUPOBAHHOCTH
3KOJIOTUYECKON KYJIbTYpPbl, IOHUMAHUE BIHMSIHUS COL[UATBHO-
HKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON

U COLMATbHON Cpefbl, OCO3HAHUE TJI00AIBHOTO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAaHUPOBAaHUE U  OCYIIECTBICHHE  JEUCTBUI B
OKpYKalollle Cpelie Ha OCHOBE 3HAHUA ILIEJIEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

- AKTHBHOE HEIpUATHE JIEUCTBUH,
OKpYXKarolleu cpere;

- yMEHHE MIPOTHO3UPOBATh HeOIaronpusiTHIC
SKOJIOTUYECKHE TOCIEACTBUS NPEANTPUHUMAEMBIX JI€UCTBUH,
MpeaoTBpaniaTh ux;

- pacuiupeHue OImbITa
HaIIPaBJIECHHOCTH.
MeranpeameTHbie pe3yiabTaThl JOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCATHHBIMHU KOMMYHUKATHBHBIMHU
JEUCTBUSIMU:

0) cCOBMECTHasI IeITEIbHOCTb:

- TOHMMaTh U HCIOJIb30BaTh MMPEUMYILIECTBA KOMAaHJIHOU
Y MHIUBHUIYaJIbHOM paboTHI;
- OpUHUMATh  LEJHU
OpraHN30BbIBATh u

DPHUHOCAIINX BpPEA

JIESATEILHOCTH  DKOJIOTHYECKOM

COBMECTHOU
KOOPJMHUPOBATH

ACATCIbHOCTH,
NEUCTBUA

IIP6 5. IlpuoOpereHne ombITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO ITO3HAHHUS, UCTIOIB3YEMBIX B OMOJIOTHH: HAOIIOICHUS

Y OTMCAHUS KUBBIX CHCTEM, MPOIIECCOB U SIBICHUI; OpraHu3alun
U TIPOBEACHHS OWOJOTHYECCKOTO JKCIIEPUMEHTA, BBIIBHIKCHUS
TUMOTE3, BBIBICHHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEJTMYMHAMU, OOBSICHEHHSI IOTYICHHBIX PE3YIbTATOB

u GOpMyITUPOBAaHUS BBHIBOJIOB C HCIHOJIB30BAHUEM HAYYHBIX
MIOHSATUN, TEOPUN U 3aKOHOB.

ITP6 6. CdhopMHUPOBAHHOCTh yYMEHHS BBIACNATH CYIICCTBCHHBIE
MPU3HAKA  BHPYCOB, KIETOK TPOKAPHOT W  DyKApHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJIOB,
OMOTeOIIeHO30B M DKOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB M TPEBpAICHUS DSHEPTUUM B KieTke, (OTOCHHTE3a,
MJACTUYECKOTO W DHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJJOTBOPEHHUS, DPA3BUTHS M Pa3MHOKEHUS,
WHIMBUIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), 00phObI

3a CyIIeCTBOBaHHME, E€CTECTBEHHOIO OTOOpa, BUA000pa30BaHUS,
MPUCIIOCOOJIEHHOCTH OPTraHU3MOB K Cpe/ie OOWMTaHUs, BIUSHUS
KOMITOHEHTOB IKOCHUCTEM, AHTPOTIOTEHHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U MPEBPAIIEHUE SHEPTUU B Orocdepe.

I[TP6 7. CdopMHPOBAaHHOCT, YMEHHUS NPUMEHSITH MOJIYYCHHBIC
3HAHUS JJI1 OOBSCHEHHS OMOJOTUYECKUX MPOIECCOB U SBJICHHIA,
JUISL TIPUHSTHS] MPAKTUYECKUX PEHICHUH B MOBCEAHEBHOW KHU3HU




0 €€ JIOCTIKEHHUIO: COCTaBIIATh IUJIaH  JICWCTBUU,
pacrpeneniarb pPoOJd € YYETOM MHEHUW YYaCTHUKOB
00cyXJaTh pe3ybTaTbl COBMECTHOM paboThI

c uenbto obecrieyeHus O€30MACHOCTH CBOErO 3J0pPOBbS U
3JI0POBbsI OKPYKAIOIIMX JIIOZCH, COOMIOACHUS 3A0pOBOro o0pasa
YKU3HU, HOPM TPaMOTHOT'O MOBEICHUS B OKPYKaroIlel MpUpOaHON
cpeze; MOHMMaHue HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKCHUN
COBPEMEHHOM OHMOJOTHH U OMOTEXHOJOTHH IJi1 palMOHAIBLHOTO
IIPUPOJIOTIONIB30BAHHS




2. CTpykTypa H cojep:kaHue 001eo0pa3oBaTeI1bHON AU CHUILIMHBI
2.1. O0beM QUCHUIIMHBI ¥ BUAbI y4eOHO padoThI

Bun yueOHo# padoThl O0Bem B yacax
O0bem 00pa3oBaTeIbHON NPOrPaAMMbl THCHUTINHBI 72

B T.4.

TEOPETUUYECKHE 3aHITH 42
MPAKTUYECKHUE 3aHATHSI 30
IMpomeskyTounasi aTTecTamus (3a4eT C OLIEHKOH)




2.2. TemaTnyeckuii IjiaH u CoaecpKaHue NUCHUIJIUHDBI

dDopmHpyeMble
HaumeHoBaHue Conep:xkanue yue0HOro Mmarepuasa (0CHOBHOE M PO(ecCHOHATILHO OPUEeHTHPOBaHHOe), | O0beM
pa3iesioB U TeM JIa00paTOpPHBbIE U NPAKTHYECKHUEe 3aHATHS, IPUKJIATHON MOAYJ/Ib (IPU HAJMYUH) yacop | oMmeTeHIH
1 2 3 4
OcHoBHoOe coJepKaHue
Paznen 1. buosorus kak Hayka. 7JKuBble cucreMbl U MX OPraHUu3anus 2
Tema 1.1. Coneprxanue yueOHOro MaTepuasa 2
buonorus buonorus — Hayka o xuBoit npupozae. CBa3u 6MOIOTHU C OOLIECTBEHHBIMU, TEXHUYECKHUMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, (QHIOCO(PHEH, pEeIUTHeN, STUKOHU, 3CTETUKON U TPABOM.
Oomas Pone Ouonorun B (QOpPMHUPOBAHUM COBPEMEHHOW Hay4yHOM KapTHHbI Mupa. Cucrema
XapaKTepUCTHKA OMOJIOrMYECKHUX HayK.
KU3ZHU Metoabl MO3HAaHUS >KUBOM MpHUponbl (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHUE, OK-02
KJ1accupuKalys, MoJIeIMpOBaHHEe, CTaTUCTUUECKass 00pabOoTKa JaHHbIX).
JKuBble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHust ouonoruu. OTianuue )KUBBIX CUCTEM
0T HeopraHuueckoil npupozasl. CBoiicTBa OMOCHCTEM U UX pazHOOOpa3He.
YpoBHH OpraHM3alyu ouocucrem: MOJIEKYJISIPHO-T€HETHYECKHH, KJIETOYHBIH,
OpPraHU3MEHHBIN, MOMYISIIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMO - TEOLIEHOTHYECKUN),
O6uocdepHblit
Pa3nen 2 XuMu4yeckuii COCTaB M CTPOEHHE KIETKH 10
Tema 2.1. Copepxanne yaeOHOro MaTepuaia 2
XUMHUYECKUH cOCTaB | XUMUYECKUN COCTaB KJIETKU. XUMHMUYECKHE 3JIEMEHTBI: MaKpOdJIEMEHThI, MUKPOAIJIEMEHTHI.
kieTku. Bona Bonga m muHepanpHble BemiecTBa. @YHKIIMM BOJABI U MUHEPAIbHBIX BEIIECTB B KIETKE.
U MUHEpAJIbHbIE ITonnep)kaHue OCMOTHYECKOTo OajlaHca
BEIECTBA ITpakTuyeckoe 3aHATHE 1
Ne 1 «buonoruueckasi pojb MHHEPAIbHBIX BEIIECTB B 00ECHEUEHUH >KU3HEICATEIBHOCTU
OpPraHU3MOB, MTPOSBIICHUS AHcOaNaHca MUHEPAIbHBIX JIEMEHTOBY
Tema 2.2. Conepxanue yueOHOro MaTepuasa 4
buonornyeckun benku. CoctaB u cTpoeHne 0eIKOB. AMUHOKHCIOTH — MOHOMEPHI OenkoB. HesameHnMeble u
BAXHBIE XMMUYECKHUE | 3aMECHUMbBIC AMHHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHHU CTPYKTYpPBI OEITKOBOIt
COCIUHECHUS MOJIEKYJbl (TIepBUYHAs,, BTOPUYHAS, TPETHUHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonormueckue ¢yHkuun OenkoB. DepMeHTH — OHOJIOTHYECKHE OK-01, OK-02,
katanms3aTopbl. CTpoeHune ¢epMeHTa: aKTHBHBIM IIEHTP, CyOCTpaTHas CHEUu(UIHOCTD. OK-04
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Kodepmentsl. Butamunbsl. OTinnynst epMEeHTOB OT HEOPTaHUYECKUX KaTaaInu3aTOpPOB.
VYraeBoasl: MOHOCaxapuabl (III0K03a, pubo3a M Ae3okcuprbo3a), Aucaxapuabl (caxaposa,
JIAKTO3a) M TOJHcaxapulbl (Kpaxmal, MNIMKOIeH, 1LeJuiiosio3a). buonornyeckue GyHKIuu
yraeBofoB. Jlumuaer:  Tpuramuepunsl,  gocdomumuasl, crepounasl.  [uapoduibHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢GyHKuMKM TunuAoB. CpaBHEHHE YTIIEBOOB,
OEIKOB W JUMNHIOB KaK MCTOYHHMKOB sHepruu. Hyknemnoseie xucnotsl: JIHK u PHK.
Hyxneotuapl — MoHOMEpBI HYKJIEMHOBBIX KUCIOT. Ctpoenne u ¢ynkiuu JITHK. Ctpoenue u
¢ynkuuun PHK. AT®: crpoenne u GyHKIUU

JlabopartopHbIe 3aHsATHs (Ha BBIOOP MpenoiaBarels)

Ne 1 «Onpenenenue ButamuHa C B IPOJYyKTaxX MUTAHUS

i «OnpeaeneHne HaluIus KpaxMaia B IPOAyKTax MUTaHUs

i «['unpopuinbHO-THAPO(HOOHBIE CBOWCTBA JTUITHIOBY

win «/3ydeHne KaTaJUTUYECKOM aKTUBHOCTU (EpMEHTOB (HAa MpUMEpe aMuia3bl WU
KaTaJia3bl)»

Tema 2.3.

CtpyKTypHO-
(byHKLIHMOHATBHAS
OpraHu3aIus KIETOK

Copep:xaHne yueOHOT0 MaTepuana

[uronorus — Hayka o kierke. Kiierounast Teopust — mpumep B3auMOAEUCTBUS Uael U pakToB
B HayYHOM I1I03HAHUU. MeTo/bI U3yueHUs KIETKH.

Krnerka kak nenoctHast xuBas cucrema. OOlue Npu3HAKU KJIETOK: 3aMKHYTasl Hapy>KHas
MemOpaHna, monekynsl JJHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tunsl KJIETOK: dSykapuoTHYeckas U npokapuoruyeckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckon kietku. Kierounass crenka Oakrtepuii. CTpoeHHE 3yKapHOTHYECKOIl
KJIeTKU. OCHOBHBIE OTJIMYHUS PACTUTENbHOM, )KUBOTHOU U rpubHON KiaeTku. [loBepXHOCTHBIE
CTPYKTYpbl KJIETOK— KIJETOYHas CTEHKa, IJIMKOKalIMKC, MX ¢(yHkuu. I[lnmazmarnueckas
MeMOpaHa, ee CBOMCTBA U ()YHKIIUH.

[utorasma u ee opranouabl. OpgHomemOpanHble opranoujsl kietku: OIIC, ammapar
I'onsmxu, mu3zocomsl. IloyaBTOHOMHBIE OpPraHOWABI KIETKH: MHUTOXOHAPHUH, ILIACTHIBL.
[Tpoucxoxxaenne MUTOXOHApPUN M TacTul. Buael mmactun. HememOpaHHBIE OpraHouzbl
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH, KIYTHUKU. DYyHKIUH
OpraHOMJIOB KJIETKU. BKiltoueHus.

Anpo — perynsTopHbiii 1IeHTp KieTku. CTpoeHHe siapa: siiepHas 000J0YKa, KapHuoruiazma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBL. TpaHCIIOPT BELIECTB B KIETKE

JlabopatopHble 3aHATHS (Ha BEIOOD MPEO1aBaTels)

Ne 2 «Ctpoenue KieTku (pacTeHUs, )KUBOTHBIC, TPHObI) M KJIECTOYHBIC BKIIOUEHUS (Kpaxmall,
KapOTHHOUIbI, XJOPOIIJIACTHI, XPOMOILIACTHI)»
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i «3ydeHue cTpoeHHus KJIETOK PacTeHUM, KUBOTHBIX U OaKTEpUi MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIpPENapaTax U UX OMHCAHUE)
win «lIponunaemocts MeMOpaHsbl (IJ1a3MOJIHN3, IETIIIA3MOIIN3)»

Pa3nea 3. 7Ku3HenesiTeIbHOCTh KJIETKH 6
Tewma 3.1. Coneprxkanue ydeOHOro Matepurasia 3
OO0OMeH BelEeCTB OOMeH BeIecTB, WK METa00IN3M. ACCHMIIIAIINS (TTACTHYECKUNA OOMEH) M JTUCCHUMILISIINS
U IIpEBpAIlCHHE (oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IMHOrO Mpoliecca MeTtabonuzMa. Poiab 3akoHOB
SHEPruu COXpaHEHHs BEIIECTBAa W SHEPrUM B MOHUMAaHMU MeTabomm3ma. Tumbel oOMEHa BEIIECTB:
B KJIIETKE aBTOTpOoGHBIH U TerepoTpodHbIif. Poib ¢epMeHTOB B OOMEHEe BeLIeCTB U IpEeBpAIlEHUH
sHepruu B kieTke. DorocuHre3. CBeroBas M TeMHOBas (a3bl (orocuHTeza. Peaxiuu
dotocunTe3a. DPpdekTuBHOCTH (HoTOCHHTE3a. 3HAUeHHE POTOCHHTE3a IJIs KU3HHU Ha 3emiie.
Bnusinue ycnoBuii cpenpl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIMIEHUS €r0 MPOJYKTUBHOCTH Y
KYIbTYPHBIX pAcTeHHMH. XEMOCHUHTE3. XEMOCHHTE3Hpylluue OakTepuu. 3HAYCHHUE
XEMOCUHTE3a JJIs KU3HU Ha 3emiie.
DHepreTudeckuii 0OMeH B KiieTke. Paciiernienne BemecTs, BbIACIEHNE U aKKYMYyJTHPOBaHUE
SHEPruu B KIIETKe. JTambl SHEpreTudyeckoro ooMmeHa. ['nmukonu3. bpokeHue m ero BHUBL
Kucnopoanoe okucienue, win kietoyHoe asixanue. OxucnutensHoe (pocopunmupoBaHue. OK-01, OK-02,
D PeKTUBHOCTD IHEPTETHUECKOT0 OOMEHa OK-04
Tema 3.2. Conepxanue yueOHOro MaTepuasa 2
buocunTes 6enka Peakiun wmarpuyHoro cunte3a. ['enernueckas wuHbpopmamums u JHK. Peamuzanus
TeHeTUYECKOW MHPOpMaIuU B KiIeTKe. | eHeTHUecKuii Ko U ero CBOMCTBA. TpaHCKpUIIIIUS —
matpuuHblii cunte3 PHK. Tpancnsmus — OuocuHTe3 Oeska. OTamnbl TpaHCISLUU.
KopaupoBanue amuHokuca0T. Posib pubocom B GuocuHTE3€e Oeka
[TpakTrueckoe 3aHsTHE 1
Ne 2 «Pemenne 3a1a4 Ha onpeieIeHUe NOCIE0BATENBHOCTH HYKICOTHI0B)
Tema 3.3. Conepxanue yueOHOro MaTepuasa 1
Bupycsl Hexnerounsie hopmel xu3Hu — BUpychl. Mctopus oTkpeitust BupycoB (/. Y. IBaHOBCKwMi).
OcoOeHHOCTH CTPOCHMS M )KU3HEHHOTO 1MKJa BUpycoB. bakrepuodaru. bonesnu pactenui,
YKUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIC BUpYycaMu. Bupyc nmMmmynoaeduinura yeaoeka (BUY)
— Bo30ymutens CITM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUI
Pa3nes 4. PazMHokeHHe M HHAMBHAYAJIbHOE PA3BHTHE OPTAaHU3MOB 6
Tema 4.1. Copepxanne yueOHOro MaTepuana 2 OK-01, OK-02,
JKu3HEeHHBIN KT Knerounslii 0WKI, WIM KU3HEHHBIA LUK KieTku. Mutepdaza m muto3. Ilpouecchl, OK-04
KJIETKU
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npotekatomue B uHtepdase. Perumukamnus — peakius matpuanoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XpOMOCOMHBII HabOp — KapuoTuIl. JIMIIONUIHBIN U TarIOUJHBINH XPOMOCOMHBIE
HaOopbl. Xpomatuiel. lluTOonormyeckue OCHOBBI PAa3MHOXKEHUS U HHAWBHUYaIbHOTO
pazButug opraHu3MoB. Jlenenue kinerku — wmuto3. Craaum Murtosza. Ilpomeccsl,
MPOUCXOAANIME Ha Pa3HbIX CTaAMSIX MHUTO3a. DBHOJIOrMYECKHMH CMBICT  MHTO3a.
[Tporpammupyemasi ruéesb KJIETKH - alloINTOo3

Tema 4.2.
DopMBbl pa3MHOKEHHS
OpraHu3MOB

Copep:xanue yueOHOro MaTepuana

@opMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrionoe U 1ojoBoe. Buapl 6ecnoiaoro pa3MHOKEHUS:
JieJICHHE HAJIBOE M MIOYKOBAaHUE OJHO U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNEe, BET€TaTUBHOE
pasMHOXeHne. VICKyCCTBEeHHOE KIIOHMPOBAHME OPraHU3MOB, €r0 3HAUCHHE ISl CENIEKITUH.
[TonoBoe pa3smMHOXeEHHE, ero omInyMst oT Oecnoioro. Meiio3. Cranuu meiosa. Ilpoueccsl,
npoucxoasuMe Ha craguax wmenosa. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonoruyeckuii cMbIc U 3HaueHHe Melo3a. ['amerorenes — nporecc 00pa3oBaHUs MOJIOBBIX
KJICTOK Y KMBOTHBIX. ITonoBeIe kene3bl: CEMEHHUKNA U SIMYHUKH. O6p330BaHI/Ie " pa3BUTUC
IIOJIOBBIX KIJIETOK — TraMeT (CrepMaro3ou], sIMLEKIeTKa) — CIepMaToreHe3 U OOIEHeEs.
Oco0eHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3ouoB. Omnogorsopenue. [lapreHorenes

Tema 4.3.
NuauBunyansHOE
pa3BUTHE OPraHU3MOB

Copep:xanne yueOHOT0 MaTepuana

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DOMOpHOHAIbHOE pa3BUTHE (3MOpHOreHes). JTambl
SMOPHOHAIILHOTO PAa3BUTUS Yy [O3BOHOYHBIX JKHUBOTHBIX: JpOOJEHME, TracTpyisuus,
opranoreres. IlocToMOpuoHanNbHOE pazBUTHE. THIBI MMOCTAIMOPHOHAIBHOTO PAa3BUTHSL:
npsMoe, HempsiMoe (JIMYMHOYHOe). BiusHHe cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypoACTBAa. PocT m passutHe pacteHuid. OHTOTeHE3
IIBETKOBOT'O PAaCTEHHUsI: ABOMHOE OIIOAOTBOPEHHE, CTPOEHHE CEMEHH, CTANH Pa3BUTHS

[IpakTueckue 3aHATHS

Ne 3 «MHdpexonHbIe 3a001€BaHUS U SIHIEMUH B UCTOPUU YEJIOBEUYECTBAY.
Ne 4 «BakuuHanus kak npouiakTuka HHQEKIMOHHBIX 3a00JIeBaHUI»

Pa3nes 5. HacsieicTBeHHOCTh M MK3MEHYMBOCTh OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIeJOBaHUs

Copep:xanne yueOHOTo MaTepuana

[IpenmMer u 3amaun reHeTUKH. Poib HUTONOTMU U SMOPUOJIOTMH B CTAHOBJIEHUU T'€HETHUKH.
Bkiag poccuiickux M 3apyOeXHBIX YUEHBIX B Pa3BUTHE TE€HETHKH. METOnbl T'€HETHUKH
(ruOpUAOIOTUYECKHM, I[HMTOTCHETHYECKUH, MOJICKYJIApHO-TeHeThueckuii). OCHOBHBIC
TEeHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMaX CKPEIMBAHUM.
3aKOHOMEPHOCTH  HAacjeJOoBaHWsS  MPU3HAKOB,  yCTaHOBJieHHble I.  MeHuenem.
MoHorubpuaHoe CKpelmuBaHue. 3aKOH eIWHO00pa3usi THOPUAOB MEPBOrO IMOKOJCHHMS.

OK-01, OK-02,
OK-04
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IIpaBuno noMHMHUpPOBaHMs. 3aKOH pAcUICNJIEHHUs NPU3HAKOB. ['MIoTe3a YMCTOTHI TraMerT.
[TomHoe u HemonHOe NOMUHHUpOBaHME. /IMrnOpuaHoe CKpemuBaHue. 3aKOH HE3aBUCHMOIO
Haclle/IoBaHUsl MPU3HAKOB. lluTOreHeTnyeckre OCHOBBI JUTHOPUIHOIO CKPELIMBAHMUA.
AHnanusupytouiee ckpelirBaHue. lcrnonb3oBaHWE aHATU3UPYIOLIETO CKPEUIMBaHUS JUIs
OIpeJIeJIeHUs] TEHOTUIA 0COOU

HpaKTquCKOC 3aHATUC

Ne 5 Pemenue 3aga4 Ha ONpPENENICHHE BEPOATHOCTH BO3HUKHOBEHHMS HACIEIACTBEHHBIX
NPU3HAKOB TIPU MOHO-, [JHW-, MOJUTHOPUIHOM M aAHAIM3HUPYIONIEM CKPEIIMBaHHH,
COCTABJICHUE N'€HOTUIINYECKUX CXEM CKPEILMBAHUS

Tema 5.2. Coneprxkanne y4eOHOro MaTepuasia
CuermneHHoe CuernnieHHoe HacienoBaHue Tmpu3HakoB. PabGora T. Moprana 1o CHEIUIEHHOMY
HacJIe/IOBaHHE HACJIC/IOBAaHUIO TeHOB. HapymieHuwe cHeruieHuss TEHOB B pPe3ylbTaTe KPOCCHHIOBEPA.
NIPU3HAKOB XpoMOCOMHas TEOpHsl HACIICICTBEHHOCTH. | €HETUYECKHE KapThl.
I'enetnka moma. XpOMOCOMHOE ONpeAeieHHe Moia. AYTOCOMBI U TIOJOBBIE XPOMOCOMBI.
['omorameTHbie U TeTEpOraMeTHbIC OpraHu3Mbl. HacienoBaHue MpU3HAKOB, CIEIUICHHBIX C
TIOJIOM
[TpakTudeckoe 3aHaTHe
Ne 6 Pemienue 3amau Ha oOmpeneNeHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEACTBEHHBIX
MPU3HAKOB TMPHU CLEIJICHHOM HACIEIOBAaHUHU, COCTABIEHHE TEHOTUIIUYECKUX CXEM
CKpelIMBaHus
Tema 5.3. Coneprxanne y4eOHOro MaTepuasia
3aKOHOMEPHOCTHU N3menunBoCTh. BUbl HI3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACIEACTBeHHAs. Ponb cpenbl B
NU3MCHUYUBOCTHU HCH&CJ’IG}ICTBCHHOﬁ NU3MCHYNBOCTHU. XapaKTepI/ICTI/IKa MOI[I/I(bI/IK&HI/IOHHOfI NU3MCHYNBOCTHU.

BapuanuonHslil psa 1 BapuanvonHas kpusas. Hopma peakiun npusHaka. KoianuecTBeHHbIE
U KauecTBEHHble MpPU3HAKM M HX HopMa peakuuu. CBoicTBa MOAU(DUKAIIMOHHON
U3MEHYUBOCTH.

HacnencrBeHHas, niM TreHOTMNUYECKas W3MEHYMBOCTh. KomMOMHATHBHAs W3MEHYMBOCTb.
Meiio3 © MOIOBOM MpollecC — OCHOBa KOMOMHAaTHMBHOM HW3MEHUMBOCTH. MyTalMOHHas
n3MeHuuBoCTh. Knaccudukanus Myranuuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHbIE. YacToTa u
OpUYMHBI  MyTauuid. MyrtarenHble  (akTopbl. 3aKOH TOMOJIOTMYECKHMX PSJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH
H. 1. BaBuiiosa

[IpakTrueckoe 3aHsTHE

Ne 7 Pemienue 3ala4d Ha ONpCACIICHHUC BCPOATHOCTHU BO3HUKHOBCHUS HACJICIACTBCHHBIX
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IIPU3HAKOB IIPH PA3JIMYHBIX THIIAX BSaHMOHeﬁCTBHH T'€HOB, COCTaBJICHUC I'CHOTHUIIMYCCKUX
CXCM CKPCIIHMBAHUA

Tema 5.4.
T'eneTuka uenoBeka

Copep:xanue yueOGHOro MaTepuana

I'enernka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOABI TEHETHKM YEJIOBEKA:
IeHEAJIOTNYECKUM, OJIN3HEIOBbIM, LHUTOr€HETUYECKUH, OMOXMMHUYECKUH, MOJEKYJISPHO-
reHeTnyeckuii. COBpEMEHHOE OIpEAEICHUE TEHOTUIA: IOJHOT€HOMHOE CEKBEHMPOBAHHE,
TeHOTUIIMPOBaHME, B TOM uucie ¢ nomouipto [11[P-anann3a. Hacnencreennsle 3aboneBaHus
YejoBeKa: TeHHble O00Je3HH, OONEe3HM C HACIEICTBEHHOW MPEeIpacloiioKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTtudyeckue M TeHepaTUBHble MyTalMu. CTBOJIOBBIE KIIETKH.
[IpuHimnel  370poBOro  o0Opaza JKM3HHM, JAMArHOCTUKHM, NPOPWIAKTUKUA U JICYCHUS
IeHEeTUYeCKuX  Oosie3Hell.  MeauKo-reHeTH4ecKoe  KOHCYJIbTHUPOBaHHME.  3HAYCHHE
MEIAUIMHCKOW TEHETUKH B IMPENOTBPALIEHUU U JICYEHUHM TIEHETHYECKUX 3a0oseBaHMi
4eJI0BEKa

[IpakTHueckoe 3aHsTHE

Ne 8 «CocraBiienne 1 aHaIu3 POAOCIOBHBIX YCJIOBCKA)

Pa3znen 6. DBoJIIOIMOH

Has OUoJIOrus

(ep]

Tema 6.1.
OBOIOIMOHHAS
Teopus
U €€ MECTO
B OHoOIOTHH

Coneprxkanue y4eOHOro MaTtepuasia

IIpennocsliku BO3HUKHOBEHMS SBOJIFOLIMOHHON TEOPUH. DBOJIOLMOHHAA TEOPUSI U €€ MECTO
B Ouosoruu. BiusHHE 5BONIOIMOHHON TEOpUM Ha pPa3BUTHE OWUOJOTMH U JIPYTHX HayK.
CaupnerenbcTBa 3Boonuy. [laneonTonornueckue: nocaea0BaTeNbHOCTh MOSBICHNS BUAOB B
MaJI€OHTOJIOTUYECKON JIETONHUCH, NepexojHble Gopmbl. buoreorpaduueckue: cXoacTBO H
paznuune ¢ayH U GJIop MaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3TUUUs
3M6pI/IOHOB Pa3HbIX BUIAOB IMO3BOHOYHLIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I'-ICCKI/IeI T'OMOJIOT'MYHBIC,
aHAJIOTUYHBIE, pPYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE:
CXOACTBO MEXAaHM3MOB HACJIICACTBEHHOCTH M OCHOBHBIX METa0O0INIECKUX HYTQI\/'I Y BCEX
JKHUBBIX OPraHU3MOB.

OpomonnonHass Tteopus Y. JlapBuHa. IlpeanochUlKM BO3HUKHOBEHUS JapBHUHHU3MA.
JIBIDKyIIIME CHUJIBI HBOJIOUMHM BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTU PECYpPCOB, HeolpeneiaéHHas U3MEHUHMBOCTh, OOpb0a 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

Coneprxanue yaeOHOTo MaTeprasa

Cunrernueckas Teopust 3Bosonuu (CTD) u e€ OCHOBHBIE MONOKEHUS. MUKPOIBOIIOLHUS.
[Tomynsanus Kak equHUIA BUA U DBOTIOLUH.
JIBrkyne cuibl ((akTOphI)IBOJIONMKM BHAOB B MHpHpoJe. MyTallMOHHBIM Hpolecc M

OK-01, OK-02,
OK-04
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KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHo. M3omsauus u
murpanusa. EctecTtBeHHbII o0TOOp — HampaBistomuid (akrop sBomoruu.  Dopmbl
€CTeCTBEHHOTo 0TOopa. IIpucrnoco6eHHOCTh OpraHU3MOB Kak pPe3ylbTaT SBOJIIOLUU.
[Tpumepsl mpucTIOCOONIEHU y OpraHu3MoB. ApoMopdo3bl W HAWOATaNTalMH. Bum u
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE (pOpMBI BUA000Pa30BaHus: Treorpaduueckoe,
JKOJIOTHYECKOE

Tewma 6.3.
MaxkpoaBontonus

Copep:xanue yueOHOro MaTepuana

MakposBomtoniusa. Dopmbl  3BoNONMKM:  (puUsIeTUYECKAs, UBEPreHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocTh SBONIOIHH

[TpakTrueckoe 3aHsTHe (Ha BEIOODP MperogaBaTeis)

Ne 9 «CpaBHeHune BUI0B 110 MOP(OIOTHIECKOMY KPUTEPHIO»
i «Onucanye Npucrnoco0JIeHHOCTH OPraHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepay

Pa3nes 7. Bo3HMKHOBeHMe W Pa3BUTHE KU3HH Ha 3emuie

Tema 7.1.
3apoxaeHue
U pa3BUTHE KU3HU

Copep:xanne yueOHOTo MaTepuana

JloHay4yHble NPENCTABICHUS O 3apOXACHUM >KM3HU. HaydHble rMnoTe3bl BO3ZHHKHOBEHUS
KHM3HM Ha 3emiie: abUoreHe3 M MaHcnepMus. XuMHUecKas 3BONoLUs. AOUOTeHHBIN CHHTE3
OpraHMYECKHUX BEUIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE TMOATBEPKIACHHE
XUMHYecKol s3Bomonnu. HavanbHble 3Tanbl Ouonoruuyeckoi spomonuu. ['mnortesa PHK-
Mupa. PopMHUpOBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKHU U UX 3BOIOLUA. POpMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

PazButue xu3Hm Ha 3emuie 1o 3paMm U nepuogam. Karapxeit. Apxeiickas U mpoTepo30iicKas
opbl. Ilanmeo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUN, OpPJOBUKCKHMHA, CHUIYPUHCKHUH,
JIEBOHCKHM, KAMEHHOYTOJIbHBIA, NTEPMCKH. Me3030icKas spa U €€ Mepuoibl: TPUACOBBIM,
Iopckuid, MesnoBoi. KaliHo3oiickass spa M €€ NepuoAbl: MaJCOr€HOBBIM, HEOT€HOBBIN,
AHTPONOT€HOBBII.

Tema 7.2.
Cucrema

OpraHn4eCcKoro Mmpa.

[Tpoucxoxaenue
JeJIoBeKa —
AHTPOIOT€HE3

Copep:xanne yueOHOro MaTepuana

Cucrema OpraHm4eckoro Mupa Kak oTpakeHue 3Botoluu. OCHOBHbIE CHUCTEMAaTUYECKHE
IPYIIIbl OPraHU3MOB. XapaKTEPUCTHKA KJIMMAaTa M T€OJOTMYECKUX MpoleccoB. OCHOBHbIE
STamnbl SBOJIIOIMHM PACTUTEIBHOIO W JKUBOTHOrO Mupa. Apomopdo3bl y pacTeHHid H
XKUBOTHBIX. [losiBNEeHne, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

DOBOJIIOLMS  4Y€JIOBEeKa. AHTpOMOJIOTMS KaKk Hayka. Pa3BuThe MpencTaBiIeHUA O
MPOUCXOKIACHUN YCIIOBCKA. MGTOI[BI HU3YUYCHUS AHTPOIIOICHE3Aa. CXO,[[CTBa u pa3iniunsa
YyelnoBeKa W KUBOTHBIX. CHCTeMaTH4ecKoe IIOJIOKEHHE 4YeloBeKa. JIBWKylue CHIIbI
(paxTopsr) anTpomnoreneza. HacnencTBeHHAas W3MEHYMBOCTh M €CTECTBEHHBIH OTOOpP.

OK-01, OK-02,
OK-04
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OO61ecTBeHHBINH 00pa3 KU3HU, U3TOTOBIIEHUE OPYIUH TPY/la, MBIIIIEHUE, PEYb

Tema 7.3. Copepxanne yaeOHOro MaTepuana 2
OcHoBHble cTaguu | OCHOBHBIE CTaJMM M BETBH HBOJIIOLUHM YEJOBEKA: ABCTPAIONUTEKH, YeNOBEK yMeEIbIH,
SBOJIIOLIMK YC/IOBEeKa | YemoBek mpsmoxoasammii, YenoBek HeaHIepTalIbCKui, UelnoBeK pa3yMHBIM COBPEMEHHOIO
tuna. Haxonku uckomnaempIx OCTaHKOB, BpEMs CYIIECTBOBaHMS, 00JIaCTh PacIpOCTPAaHEHHUS,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HHU, OPYAHS.
YenoBeueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOMIHAs (€Bpas3uiickas), Herpo-
aBcTpasionjHas (dKBAaTOpHalIbHAs), MOHTOJIOMAHAS (a3uMaTCKO-aMepuKaHcKas). YepTsl
MPUCIIOCOOJIEHHOCTH TPEJICTaBUTENEH 4YEIOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma
[IpakTuueckoe 3aHsitue (Ha BRIOOP HperoiaBaTe’is) 1
Ne 10 «Bpems u myTu paccesieHus 4elloBeKa 10 MJIaHETe»
i «IIprcrnocobIeHHOCTh YesloBeKa K pa3HbIM YCIOBUSM cpelibl. BiusHue reorpadudeckoit
cpenpl Ha MOP(OIIOTHIO U (PU3HUOJIOTHIO YEIOBEKAY
Pazgen 8. Opranu3mbl H OKpPY:KAa0OIIAs cpeaa 4
Tema 8.1. Conepxanue yueOHOro MaTepuasa 2
Okonorus DKoJorus Kak HayKa. 3a/laqdl ¥ pa3/ieibl SKOJIOrMU. MeTo bl 3KOJIOTHYECKUX UCCIIEIOBaHUI.
Kak Hayka. Cpenpl DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOro 4enoBeka. Cpenbl OOMTaHUS OPraHU3MOB:
KU3HU. BOJHAsl, HA3€MHO-BO3JYILHAas, IIOYBEHHAs, BHYTPHUOPraHMW3MEHHAsA. OKOJOTHYECKHE
DKOJIOTHYeCKHe ¢dakTopsl. Knaccudukamuss skonorndeckux (akTopoB: aOMOTHUECKUE, OMOTHUECKUE MU
(bakTopsl aHTpornioreHHble. JlelicTBUE SKOJOrMYecKUX (HaKTOpOB Ha OpraHu3Mbl.AOMOTHYECKHE
¢bakTophl: CBeT, TeMIieparypa, BiaxxkHoctb. doronepuoausm. [IpucrnocobieHuss opraHu3mMoB
K JeicTBui0 abmoTtmueckux (aktopoB. buonmornueckue putmbl. buotmdeckue ¢GakTOpHI. OK-01, OK-02,
Bunet OMOTHYECKMX B3aUMOJICHCTBUIN: KOHKYPEHIIMs, XHWIIHHYECTBO. llapazutusm, OK-04, OK-07
MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEUTPAIIU3M.
3HayeHne OMOTHYECKUX B3aMMOJEHCTBHI Ui CYIIECTBOBAHMUSA OPTaHW3MOB B HPUPOIHBIX
CcOo00I1IIeECTBAX
Tema 8.2. Conepxanue yueOHOro MaTepuasa 2
DKOJIOTHYeCKHe DKOJIOTUYECKHE XAPAKTEpUCTHKH nomyynsauuu. OCHOBHBIE I10Ka3aTesd  HOMYJISALMU:
XapaKTePUCTUKU YHUCJIEHHOCTh, IUIOTHOCTb, POXKJAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpauusd. JlMHamuka
HOMYJISALUH YHUCICHHOCTH NOMYJISIUY U €€ PeryJsisiius
ITpakTHYeCcKOe 3aHATHE 1

No 11 «ITocu€rt mIoTHOCTH MOMYJISIUNA pa3HbIX BUJOB PACTEHUI»
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Pasznea 9. Coo0uiecTBa U HK0JI0rHYECKHE CHCTEMbI 10
Tema 9.1. Copepxanne yaeOHOro MaTepuana 2
CooburecTBa CoobmectBo  opraHu3smMoB  —  OuoneHo3.  CrpykTypsl ~ OuoleHo3a:  BHIOBaf,
OpraHU3MOB, MPOCTpaHCTBEHHAs, Tpodudeckas (mumieBas). Bunbi-noMmuHanTel. CBsi3U B OHOIIEHO3E.
9KOCHUCTEMBI Okonornyeckue cucreMsl (9kocucremsl). Ilonsarue 06 »skocucteme U OuOreoLeHO3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTBHI, PEIYLCHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPTUU B 3KocucTeMe. Tpoduueckue (IUILEBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE IOKAa3aTeNM AKOCHUCTEMBI: OmoMmacca,
OPOAYKIHUSA. DKOJOTHUECKUE MUPAMUJbL: MPOAYKIMH, YUCICHHOCTH, OuomMaccsl. CBoiicTBa
HKOCHUCTEM: YCTOHUMBOCTB, CAMOperyIsinus, pazsutue. Cykneccus
Tema 9.2. Copep:xanue yueOHOro MaTepuana 2
IIpuponuseie [Ipupoanble SKOCHCTEMBI. OJKOCHUCTEMBI peKk U 03€p. OKOCUCTEMa XBOWHOTO WIH
9KOCHUCTEMBI IIMPOKOJIMCTBEHHOIO  JIeca. AHTpONOreHHbIe HKOCHUCTEMBI. ATrpO3KOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe U XO3SMCTBEHHOE 3HAUEHHE Aarpo3KOCHUCTEM H
ypooskocucteM. buopasHooOpasue kak ¢aktop ycroiuuBoctu skocucrteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. Conepxanue yueOHOro MaTepuasa 2
buocdepa — VYuenue B. . Bepnanckoro o 6uoctepe. ['panuibl, coctaB u crpykrypa 6uochepsl. JXKupoe
rio0anbHas BemectBO M ero ¢QyHkimuu. OcobeHHOCTH OHOChepbl Kak TI00aJbHOW 3KOCHUCTEMBI.
skocucrema 3emin | JluHaMuueckoe paBHOBecMe W oOparHas CBsizb B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOT€OXMMHUYECKUE LHKIBl JJIEMEHTOB (yrjepoja, a3oTa). 30HAJbHOCTh Ouocdepsl.
OcHOBHbIE OMOMBI CYIIN
Tema 9.4. IIpodeccuonanbHO OpHMEHTHPOBAHHOE cojep:KaHHe (coAep:KaHHe TPHKJIATHOIO 2
Brnusanune MOIYJIs1)
AQHTPOIOTEHHBIX YenoBeuecTBO B Ouochepe 3emian. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['modanpHbie
¢akTopoB Ha sKosioruueckue mpodaembl. CocylecTBOBaHHE NPUPOAbI M yenoBeuecTBa. CoxpaHeHHE
ouochepy Omopa3HoOOpa3usi Kak OCHOBa ycToWuumBocTH Owocdepbl. OcHOBa PpaMOHAIBEHOTO
yIpaBJIeHUs] MPUPOJHBIMH pecypcaMH M HX HCHoib30BaHUE. JlocTHKeHus OUONOTHH U
OXpaHa MPUPOJIEI
ITpakTryeckoe 3aHsTHe (Ha BEIOOP NMPErnoaaBaTeis) 2

No 12 «OT1Xx0/1b1 TPOU3BOJICTBA»

Wi «IKOJOTHYECKHE aCTIEKThI MPOPECCHOHATBHOMN IeATeIHbHOCTH
nmu «I[Ipodunaktuka npodeccuoHaaIbHbIX 3a00IE€BaHUI

win «BiusiHUE MPON3BOICTBEHHBIX (DAKTOPOB HA OPTaHU3M UEIOBEKAY

OK-01, OK-02,
OK-04, OK-07
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Tema 9.5.
Bmsane conmanbHO-
DKOJOTHYECKUX
¢dakTopoB Ha
3JI0POBBE YEIIOBEKA

IpodeccuonanbHo (coneprkanue

MO/LyJIsl)

OPMEHTHPOBAHHOE COJep:KaHHe MPHUKJIATHOTO

310poBbe U €ro coctasistonie. MaKkTopbl, MOJOKUTEIBHO U OTPULATENBHO BIUSIOLIME Ha
opranu3Mm 4enoBeka. [IpoOrema TEXHOTEHHBIX BO3ACHCTBUI Ha 30pOBbE YEJIOBEKa
(27eKTpOMarHUTHBIE IMOJIs, OBITOBAs XHMHSA, H30BITOYHBIC WIyMbI, paguanus M T.IL.).
Apanranst - opraHu3Ma  4eloBeka K - (hakropam okpykatomed cpensl.  [TpuHIMIBL
¢dbopmupoBaHus 310poBbecOeperaroniero noseaeHus. Puszndeckas akTUBHOCTh M 3/J0POBbE.
brnoxnMmueckre acrekThl PpallMOHAJIbHOI'O NUTAHUA

JlaGopaTopHble 3aHATHUS

No 3 «YMcTBeHHast pabOTOCTIOCOOHOCTHY

win «BiusHue abnotndeckux (GakTOpoB Ha YeJIOBEKa» (B KAUECTBE TPUITEPOB, CHIKAIOIIHX
paboTOCTIOCOOHOCTh, ~ MCHOJB30BATh  YCIOBUS ~ OCYIIECTBICHHS  NMPO(ECCHOHATBLHON
JeATEILHOCTH: IIIyM, TEMIIEpaTypa, pu3nyecKas Harpys3ka u T.J1.)

Pa3nen 10. Cesiekiiusi OpraHu3MoB, OCHOBbI OHOTEXHOJIOTHH

(op]

Tema 10.1.
Cenexuus
KaK HayKa U MpoIiecc

Copep:xanue yueOHOro MaTepuana

Cenexuus Kak Hayka W Tpolecc. 3apoKIACHHUE CENEKIUU U aAoMecTukanus. Ydyenue H. .
BaBunoBa 0 1eHTpax MHOrooOpasusi U IPOUCXOXKJIEHUS KYJIbTYpHBIX pacTeHHMid. LleHTpsl
IIPOUCXOXACHNS JOMAIIHUX XUBOTHBIX. CopT, mopona, mramMM. COBpPEMEHHBIE METOJIbI
CEJIEKIIUH. Maccosblit
U WHJIUBUIYalIbHBIH OTOOpBHI B CEJNEKIMH PAcTeHUH M >KUBOTHBIX. OLIEHKa 3KCTepbepa.
bnuskoponacTBeHHOe ckpenuBaHue — MHOpUIUHT. Yunctas nauHusA. CKpelMBaHUE YHCTBHIX
muHuil. ['ereposuc, unn rubpuaHas cuia. HepoacTBeHHOe CKpeliMBaHWE — ayTOpPUIAMHT.
Otnanénnas rubpuauzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHes M IOJIyueHHE
MOJIAIIONJO0B. JIOCTHKEHHMSI CEICKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPIraHU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOIOT MU

buorexHomoruss kak oOTpaciap MNPOM3BOJACTBA. ['€HHAas WH)KEHEpUs. OTalbl CO3JaHUA
pexombunanTHoi JIHK u Tpancrennbix opranusmon. Kierounas unxenepus. Kierounsle
KYJbTYpBI. MuUKpOKIIOHAIBHOE pa3MHOXKEHHE pacTeHui. KnonnpoBanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIMICTBEHHBIX OPraHU3MOB. DKOJOTUYECKUE U ITHUYECKHE
npo6suembl. 'MO — reneTndyeckn MOIMGUIIMPOBAHHBIE OPraHU3MBI

Tema 10.3.
Bbuorexuonornu
B )KHM3HHU U npodeccun

IIpodeccnonaibHO OpPUEHTHPOBAHHOE coOAep:KaHMe (coaeprkaHHe
MO/1YJIfA)

NPHUKJIATHOTO

OcHOBHBIE HaMPaBIEHUS COBPEMEHHOW OMOTEXHOIOTHH B MPOPECCHOHATHHON AeSITEILHOCTH
yeJI0BeKa. Meronaer OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. DTHKa
OHMOTEXHOJIOTHYECKAX

OK-01, OK-02,
OK-04, OK-07
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M TEHEeTHYECKHX JSKcrepuMeHTOB. [IpaBmima momcka W aHanm3a OHMOIKOJIOTHMYECKOM
uHpOopMau

U3 pa3IMYHBIX UCTOYHHMKOB (HaydHas M yuyeOHO-HaydHas JHUTEpaTypa, CpPEACTBa MacCOBOM
nHbopmanuu, cetb IHTEpHET U Jpyrue)

HpaKTI/I‘leCKOG 3aHATHUC

Ne 13 Keiicel Ha aHanu3 uHQOpPMAIMKA O HAYYHBIX JOCTHKCHUSX B OOJIACTH TCHETUYECKUX
TEXHOJIOTUH, KJIETOUYHOI MH)KEHEPUH, TUIIEBbIX OMOTEXHOJIOTHI.

Ne 14 3ammra keiica: mpeicTaBlieHUE pE3YyJIbTaTOB pPELIEHUS KEWCOB (BBICTYIIEHUE C
MIPE3EHTALNEN )

Paznen 11. Pemenne k

eiicoB B 00J1aCTH OMOTEXHOJIOTHIi °

Tema 11.1.1.
buorexuonoruun
B MPOMBIIIJIEHHOCTH

IIpodeccuonaibHO OpHEHTHPOBAHHOE cojep:kaHue (coAep:KaHUe MPHUKJIATHOTO
MO/1YJIfA)

Pa3zButue npoMBbIIITIEHHOM OMOTEXHOJIOTUH U €€ NPUMEHEHHE B JKU3HU YeIOBEKa, IIOUCK U
aHaJIn3 UH(OpPMALMK U3 Pa3INYHbIX UCTOYHUKOB (HaydHas U yuyeOHO-Hay4dHas JHUTepaTypa,
CpeAcTBa MaccoBOM MH(pOpMaLuu, ceTh IHTEepHET U Apyrue)

HpaKTI/I‘leCKI/Ie 3aHATUA

Ne 15 Keiicel Ha aHanu3 MHQOpPMALMKM O PA3BUTUU MPOMBILIUIEHHON OHOTEXHOJOTHH (10
MUHU-TPYIITIaM).
Ne 16 3ammra kefica: mpencTaBieHHE pe3yJIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3EHTALNEH )

Tema 11.1.2. IIpodeccnona/ibHO OpPHEHTHPOBAHHOE COAep:KaHMe (coAep:KaHUe MPHUKJIATHOIO
CoruaibHo- MOIYJIs1)
JTHYECKHME aCIEKThl | DTUYECKHE aCMEeKThl Pa3BUTUSL OMOTEXHOJIOTUI U MPUMEHEHHE UX B J)KU3HM YEJIOBEKa, IIOUCK
OMOTEXHOJIOTHA U aHanu3 HMHQOpPMAamUM M3 pa3IMYHBIX HCTOYHHUKOB (HayyHas M yduyeOHO-HaydHas
JUTEpaTypa, cpesicTBa MaccoBoil nHGopMmanuy, cetb MHTEpHET U ipyrue)
IIpakTruecKkue 3aHATHs
No 15 Keiice Ha aHanu3 nuHOpMaIuy 00 STUYECKHUX aCIeKTaX pa3BUTHs OMOTEXHOIOTHH (TI0
MUHU-TPYIIIaM).
Ne 16 3ammra kelica: mpencTaBieHHE pe3yJIbTATOB PEIICHHUS KEHCOB (BBICTYIUICHHE C
MIPE3EHTALNEH )
Tema 11.1.3. IIpodeccnoHalbHO OPHEHTHPOBAHHOE CoAep:kaHMe (coAep:KaHMe NPHUKJIATHOTO
buorexnonorun MOLYJIs1)

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

3
OO6pa3oBarenbHas OPTaHU3AIHS CAMOCTOSTEIIHFHO OTIPEACIIET COepKaHUe pasJiena, BEIONpas olHy U3 mpeaioxkeHHsx Tem 11.1.1 -11.1.3.
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Y TEXHUYECKHE Pa3zBuTe OMOTEXHONOTMI C IPUMEHEHHEM TEXHHYECKHUX CHUCTeM (OMOMHXEeHepus,

CUCTEMBI ouonHdopmatika, OMOHMKA) M WX TNPUMEHEHHE B JXKH3HU YEJIOBEKAa, MOWCK M aHAJIN3
uHpOpMAIMM W3 PA3IMYHBIX HMCTOYHMKOB (HayyHas M ydeOHO-HaydHas JHTEpaTypa,
CpelCcTBa MaccoBOi MHGOpManuy, ceTh IHTEpHET U apyrue)

HpaKTI/I‘leCKI/Ie 3aHATUA

Ne 15 Keiicel Ha aHanu3 wHGOpPMAIMK O PA3BUTUU OMOTEXHOJOTMHA C MpPUMEHEHHEM
TEXHUYECKHUX CUCTEM (II0 MUHU-TPYIIIIaM).

Ne 16 3ammra kefica: mpencTaBleHHE pPe3yJIbTATOB PEIICHUS KEHCOB (BBICTYILICHHE C
MIPE3EHTALNEN )

IpomexxyTounas arrecTanus (3a4€T C OLCHKOH)

Bcero:

72
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3. YcaoBus peaju3anum nporpaMmMbl 001eo0pa3oBaTeIbHOH TUCIHIIJIMHBI
3. YcioBus peaju3anuy NporpaMmmsbl 00111e00pa3oBaTeIbHOM JMCIHIIIHHbI

3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATEPHAJBHO-TEXHHYECKOMY 00€ecleYeHH 0
O6opynoBaHue yueOHOTo KaOuHeTa:

— pabouee MecTo Mpero1aBaTes;

— MOCAI0YHBIE MeCTa 00yJaromuxcs (1o KOJIMYECTBY 00 YJarOIIMXCS);

— JIOCKa;

— IUJIAKTUYECKUI MaTepua.

TexHuueckue cpeacTBa 00ydeHHUs:

— KOMITBIOTEPHI, JIMLEH3NOHHOE TPOTPAaMMHOE 00ECTICUCHHE;

— MYJIbTUMEIUMHBIA TPOEKTOP.

3.2. UudopmannonHoe odecredeHue 00ydeHust

1. buonorus. ba3zoBeiii u yriyOsnenHsid ypoBHU: 10—I11 kiaccel : y4eOHUK is
cpeanero obiero oopasosanwus / moa oomieit penakuueii B. H. Speiruna. — 2-e usg., nepepad.
u jgom. — Mocksa: M3marensctBo HOpaiit, 2025. — 378 c. — (OOmeo0Opa3oBaTebHBIN
k). — ISBN 978-5-534-16228-8. — Texkcr : anexkrponnslii // OOpa3oBartenbHas miatgopma
IOpaiir [caiiT]. — URL:

2. buomorms: yueOHMK W TPAKTHKYM [UIS CpPEAHEro  MpodecCHOHAIBHOTO
oOpa3zoBanus / noxa penakuueid B. H. fApeiruna. — 2-e uzn. — Mocksa : M3natensctBo FOpaiir,
2025. — 377 c. — (Ilpodeccunonanpuoe odbpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr :
DIIEKTPOHHBIN / OO0pa3oBarenbHas miatdopma IOpaiit [caiT]. —
URL:

3. Oobyxos, JI. K. buonorus: KIeTKM © TKaHW : Y4YeOHHK JUJISI  CpPEIHETO
npodeccuonansHoro odpazosanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-¢ usg., nepepad. u
norn. — MockBa: HzmatensctBo  FOpaitr, 2025.— 358 c.— (IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr : snekrpoHHbd // OOpa3zoBareibHas
miatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/564645

4. Jlanuykasa, T. B. buonorus. TecTsl : yuyeOHUK JUIs cpelHEro MpodeccroHaIbLHOrO
obpazoBanusi/ T.B. Jlanunkas. — MockBa: MW3marensctBo HOpaiir, 2025.— 40c.—
(ITpodeccronansroe obpazoBanue). — ISBN 978-5-534-14157-3. — Tekct : 3IMeKTPOHHBIH //
O6pazoBarenpHas mwiatdopma FOpaiir [caiit]. — URL:

5. Cmupnosa, M. C. EctrectBo3HaHue: reorpadusi, OMOIOTHs, IKOJIOTHUS ;| YUeOHUK IS
cpenHero  mpodeccuoHanbHoro  obpaszoBanmsi/ M. C. CmupHOBa, T. M. CmupHoOBa,
M. B. Boporenko. — 2-¢ u3n., mepepad. u jgorm. — Mocksa : M3matensctBo FOpaiit, 2025. —
274 c. — (Ilpodeccuonanproe obpazoanue). — ISBN 978-5-534-09530-2. — Texker
AJICKTPOHHBIN /l OO6pazoBaTenbpHas maTdopma FOpaiir [caiit]. —
URL.: https://urait.ru/bcode/577342

4. KoHTpPOJIb U OLIEHKA Pe3y/IbTATOB 0CBOEHUSI 00111e00Pa30BaATEIbHOM THCIIUILTHHBI
KoHTposib M omleHKa pe3ylbTaTOB OCBOEHHUS O00I11€00pa30BaTEIbHON HCHUIUIMHBI
PacKphIBAIOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HallpaBJIeHHbIE HA ()OPMUPOBAHHUE OOIIHX
KOMIIETEHIIMH 10 pa3JieiaM U TeMaM CoJiepKaHMs yueOHOro Marepuara.

Oobmasi/mpodeccnoHabHasA Pa3zgen/Tema Tun OLICHOYHBIX
KOMIeTeHIHA MeponpusiTUs

OK 01. Bsidupats cnoco6sr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxaeHue mo Bompocam
perieHus 3agau | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | nexuuu

npodeCcCHOHATbHON 8.1, 8.2, 9.1-9.3, | Pa3paboTka rioccapus
nesitenbHOCTH npumenutensHo | 9.4, 9.5, 10.1, 10.2, 10.3, | 3anonHeHue CpaBHUTEIBHBIX

22



https://urait.ru/bcode/579602
https://urait.ru/bcode/579596
https://urait.ru/bcode/564645
https://urait.ru/bcode/567611
https://urait.ru/bcode/577342

K pa3JIMYHbIM KOHTCKCTaM

111

TalJIHIL

TectupoBanue

YcrHblii onpoc

JIMKTaHT Ha UCIOJIb30BaHUE
apryMeHTOB, OHOJOrMYECKON
TEPMUHOJIOTHH U CHMBOJIUKH
NunuBunyanbHas
caMmocTosiTeNbHas paboTa
IIpencraBnenue  pe3ynbTaToB
MPAaKTUYECKUX paboT
KoHTtponbHbIe paboTh

3amuTa TBOpUYECKUX padoT

3amura VH]JIMBU1yaJIbHBIX
MIPOEKTOB
Brinonnenune 3aIaHUN

IIPOMEKYTOYHON aTTECTalluN

OK 02. UcnonwszoBate | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemas JTUCKYCCHSI IO

COBpPEMEHHBIC cpenctBa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | Bompocam JeKIIUU

IOMCKa, anaimm3a | 7.1-7.3, 8.1, 8.2, 9.1-9.3, | Pa3paboTka MEHTaIbHOM

u uatepnperanun | 9.4, 9.5, 10.1, 10.2, 10.3, | xapTel B MUHH IpyIIax

uH(popMaIuy, 11.1 BrmmonHeHue u 3ammra

" WH(POPMAIMOHHEIE n1a0opaTOpHBIX padoOT

TEXHOJOIMH JUIS BBIITOIHEHHS [IpencraBieHue pe3ysbTaTOB

3a/1a4 npodeccuoHanbHOM MPAKTUYECKHUX paboT

JIeITeIIbHOCTH [IpencraBieHne yCTHBIX
COOOIICHUH C Mpe3eHTaIUEH,
MOATOTOBJICHHBIX IO MEPEYHIO
HUCTOYHHUKOB,
PEKOMEHI0BAaHHBIX
IperoaBaTesieM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyx1eHNE IO BOIPOCAM

B3aUMOJEHCTBOBATD u | 4.3,5.1-5.4,6.1-6.3, 7.1-7.3, | nexuun

pa6 OoTaTb B KOJJICKTHBE H

8.1, 8.2, 9.1-9.3,

HpeI[CTaBJ'ICHI/Ie PE3YyJIbTAaTOB

KOMaH/Ie 94, 9.5, 10.1, 10.2, 10.3, | npakTHYECKUX padbOT
111 3amura TBOpUECKUX padoT
3amura WHIUBUAYATBHBIX
MIPOEKTOB
OK 07. CopeiictBoBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | O6¢cyxeHne o0 BOIpocam
COXPaHEHUIO okpyxaromei | 4.1-4.3, 5.1-54, 6.1-6.3, | nekuun
cpensl, pecypcocoepexenuro, | 7.1-7.3, 8.1, 8.2, 9.1-9.3, | Pa3zpaboTtka rioccapus
MPUMEHSATD sHanus | 9.4, 9.5, 10.1, 10.2, 10.3, | 3amonHeHHe CpPaBHUTEIHHBIX
00 W3MEHEHUN kaumara, | 11.1 TalJIHIL
TIPUHIIAIIBI OepexKIIMBOTO TectupoBanue
Mpou3BOACTBA,  3(PdeKTUBHO YcTHBIH onpoc
JIENICTBOBATh JIUKTaHT Ha HCIOJIb30BAHUE

B YPE3BBIYANHBIX CUTYALIUSIX

apryMEHTOB, OHMOJOTHUYECKON
TEPMHUHOJIOTHH U CUMBOJIUKHI
NunuBunyanbHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue pe3ynbTaTOB
MPAaKTUYECKUX paboT
KonTtposnbHbIe paboThI
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3ammTa TBOPYECKUX paboT
3amura WHIMBUTyJIbHBIX
MIPOEKTOB

Brinmonnenue 3amanuit
MMPOMEKYTOYHON aTTECTAIlUN
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