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[Iporpamma  0O01I€00pa30BaTENLHON  JUCIUILUIMHBI OO/1.08 buonorus
pa3paboTaHa B cootBeTcTBUU ¢ DPI'OC cpeanero obmero odOpaszoanusi ([Ipukas
MunucrepctBa obpazoBanus u Hayku PD ot 17 mas 2012 r. Ne 413 "O6 yTBEepKaeHUU
dbenepanbHOTO TOCYIApCTBEHHOTO O0pa30BaTELHOTO CTaHAApTa CPEAHEro OOIIero
oOpa3oBaHusA", ¢ U3MEHEHUSIMU U JONOJHEHUsIMU OT: 29 nekabps 2014 r., 31 nexaOps
2015 1., 29 utons 2017 r., 24 cents16ps, 11 nexadbps 2020 r., 12 aBrycta2022 r.), ¢ yuetoMm
TpeboBaHu (PeaepalibHOTO TOCY/IapCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa CPEIHEro
npodeccuoHanbHOro odpazoanus no npodeccun 15.01.05CBapuiuk (py4HoO 1 YaCTUIHO
MexaHu3upoBaHHOM cBapku (HaruiaBku)) (IIpuka3 MunucrepcTBa 00pa3oBaHUs U HAYKU
P® or «29» sauBaps 2016 r. Ne 50), mpumepHON OCHOBHOM 00I11€00pa3oBaTEILHON
IIPOTPaMMBI [0  JUCLUIUIMHE OO/.08buonorusiayss ~ npodecCuoHaNbHBIX
o011eo0pazoBaTenbHbIX OpraHu3alui, yreepxaeHHoH COBETOM MO OLEHKU COJIEPKaHUs U
KayecTBa MPUMEPHBIX paboyuMx MporpaMMm oOHIe00pa30BaTENbHOTO U COIMAIBHO-
IYMaHUTapHOTO IUKJIOB cpeaHero mnpogdeccruonanbHoro oopasoBanus [Iporokon Nel4 or
30 Hos16ps 2022 1.,

[Iporpammel Bocniutanus no npodeccun 15.01.05cBapmuk pyqHOW W 4aCTHYHO
MEXaHU3UPOBAHHOW CBAPKH (HAIJIABKH)).

Opranuzanusa-pazpadotuuk: ['BIIOY «Tpoulkuii TeXHOTOTHYECKUN TEXHUKYM)»

Pazpabotuuk:JIsicenko H.A., mpenogaBarens BbICHIed  KBaau(HUKAIIMOHHOU
KaTerOpHH.

PaccmoTpena Ha 3acelaHMM IMKJIOBOW METOIWYECKOW KOMMCCHUHU TIpernojaBaTeliei
obmeo6pazoBarenbHbIX AUCIUIIINH,OI'CO 1 EH nukios.

[Tporokon Ne 9 ot «19» mast 2025 T.
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1. MACHOPT ITPOI'PAMMBbBI OBIIIEOBPA30OBATEJIbHON YYEFHOU JUCITATLIIAHBI

1. O0mas xapakrepucTuka pado4eii nporpaMMbl 00111e00pa30BaATEJILHOI0 Y4eOHOI0 NIpeAMeTa

«bunojsornsa»

1.1. MecTo AucuMIuIMHbI B CTPYKTYpe o0pa3oBarteabHoii nporpammsel CIIO

Oo6meobpazoBaTebHAS

JUCHUITIINHA «bnonornsy

SABJISIETCA

00s3aTEIBHOM YacThIO

o0mieo0pa3oBareTpHOrO IMKIa oOpa3oBaTellbHOM mporpamMmbl B cootBeTcTBUE ¢ PI'OC CIIO mo
npodeccun 15.01.05 Capuruk (py4HO# 1 YaCTUIHO MEXaHU3UPOBAHHON CBApKHU (HAIUIABKH)).
1.2 Henn u njianupyemble pe3yJibTaThbl 0CBOEHUsI Y4eOHOI 0 MpeMeTa:

Heab:popMupoBaHHEyCTYACHTOBIPEACTABICHUAOCTPYKTYPHO -(D yHKIITMOHATILHOMOpraHu3aluu

JKHUBBIX CUCTEM

pa3HOTro

paHra Kak  OCHOBBI

O6’BCKTOB)KI/IBOI71HPPIPOI[I:I H BIIPOU3BOACTBCHHBIXCUTYAIIUAX.

3amauu:

IIPUHATHA

pelleHHi B  OTHOUICHUHU

1) chopMupOBATEIIOHUMAHUECTPOCHUS,MHOT000Pa3UsIHOCOOCHHOCTEHKUBBIXCUCTEMPA3HOTOYP
OBHSOpraHU3alMH,3aKOHOMEPHOCTEHIPOTEKaHUION0IOT MUECKUXITPOIIECCOBUSBIEHUHBOKPY-KatOIIEHc
pene,lenoCcTHOMHAayYHOHKapTHHBIMUPA, B3aMOCBSI3MMB3aMO3aBHUCHMOCTHECTECTBEHHBIXHAYK;

2) pa3BUTbYMEHHSIOTPEICIATHKUBBICOOBEKTHIBIIPUPO,IC;TPOBOUTHHAOIIOICHUA3a9KOCHCTEMA
MU/UISBBISBIICHUSECTECTBEHHBIXMAHTPOIIOT €HHBIXU3MEHEHU I, UHTEPIIPETUPOBAThPE3YIbTaThIHA0IIO 1€

HUU
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3) chopMupOBaTEHABBIKUITPOBEACHHUSITPOCTEHITIXONOIOT MIECKUXIKCIIEPUMEHTATBHBIXUCCIIE]T
OBaHUKCCOOITIOICHUEMITPABUII0€30TTaCHOT00OpaIeHHICOOBEKTAMUHO00PYI0OBAHNEM;

4) pa3BUTbYMEHHUSIHUCIIONB30BATEUH(POPMAIIHIOONOIOTHYECKOTOXapaKTepa
W3Pa3TMYHBIXUCTOYHUKOB;

5) chopmupoBath yMeHHS MPOTHO3UPOBATH TMOCICACTBHS CBOCH JEATEILHOCTH TI0 OTHOIICHUIO

KOKpYKarouen

cperne,

COOCTBEHHOMY  3JI0pOBBIO;

npodUIaKTUKN3a00JICBaHU .
6) chopmMupoBaTh MOHUMaHKUE 3HAYUMOCTH TOCTHIKCHUN OMOJIOTHYECKON HAYKH U TEXHOJIOTHIA
BIIPAKTHYECKOUICSITEIPHOCTHYEIIOBEKA, PA3BUTHHCOBPEMEHHBIXMEAUIIMHCKUXTEXHOJIOTHIAarpoOnoTe

XHOJIOTHUH.

000CHOBEIBATh |

coOmoaTh  MEphI

1.1. TlnanupyeMblepe3y/ibTATHIOCBOEHU001IE00PA30BATEIbHOMIMCIUIINHBIBCOOT
BeTcTBUHUCPI'OCCIIO u Ha ocHoe PI'OC COO

Koz [Inanupyemble pe3yJbTaThbl 0CBOCHHS TMCIHUIIJIHHBI

HHAMMEHOBaH

uepopmupyem O6mue JMCUHILIMHAPHbIE

bIX

KOMIIeTeHI M i

OKO1.Boi6upats BuacTuTpya1oBoropocnuTaHus: c(hopMHUPOBAaHHOCTh3HAHUHOMECTEU

CHOCOOBIpeIIeHUS - TOTOBHOCTb K TpYyAY, OCO3HAHHE | POJMOMOJOTUUBCUCTEMEHAYYHOTO

3ana4q [IEHHOCTUMACTEePCTBA, TPY10JII00HE; 3HAHM, (byHKIIMOHATBHON

HPO(I)GCCI/IOHaJIBHOfI -TOTOBHOCTBHKAKTUBHONAEITEIbHOCTHU I'paMOTHOCTHYEIOBEKAMISIPCILICHUS

ACATCIIbHOCTH TEXHOJIOTHYECKOH " COIMANILHOM | KU3HEHHBIXIIPOOIEM;

HPUMCHHUTCIIBHOK HaIpaBJIEHHOCTH, CHOCOOHOCTh | c(hOPMUPOBAHHOCTD YMEHMUS

pasInaHbIM VHULMUPOBATh, IUIAHUPOBATh U | pacKpbIBaTh coJiepyKaHue

KOHTCKCTaM CaMOCTOSITEILHO ~ BBIIOJIHATH ~ TaKyk | OCHOBOIIOJIATAIONIMX OHOJIOTHYECKHX
NeATeNbHOCTD; TE€PMUHOBHITOHITUHN )KM3Hb,KJIETKA,
- UHTepeC K pa3iu4yHbIM  cdepaMm | TKaHb, OpraH, OpraHu3M,  BHJ,
npoheccuoHaTbHOUIEATEbHOCTH, HOMYJSLM,3KOCUCTEMA,ONOLIEHO3,
OBaeHneyHUBEPCATbHBIMUYYEOHBIMU 6uocdepa;  merabonusm  (0OMeH
M03HABATEIbHBIMUICHCTBHSIMU: BEIIECTBUIIPEBPALICHUEIHEPTUN ),
a)0a30BbIeJIOTHYECKHE el CTBHUS: rOMeOoCcTa3 (camoperynsnus),
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- CaMOCTOSITeNbHO(POPMYIHUPOBATHUAKT

yaIn3upOBaTh
po0OieMy,paccMaTpUBaTh

€CBCECTOPOHHE;

- YCTaHaBJIMBATb CylieCTB €HHBIN

MIPU3HAKUIIMOCHOBAHUS IIACPABHEHU S, KJIa
CCUPUKATUUHNOO00IICHUST;
- ONpPEeNeNSIThIEIUACSITSIIbHOCTH,3a/1aB
aThIIapaMETPBIMKPUTEPUUUXI0CTHKCHHUS;
- BBISIBJIITH3aKOHOMEPHOCTUUITPOTHUBO
peunsiBpacCMaTpUBACMBIXSIBIICHUSX;
- BHOCHUTH KOPPEKTUBBI B
NeSITeTbHOCTh,01IEHUBATECOOTBETCTBUEPE
3yJbTATOBIEISM,0IIEHUBATHPUCKHUIIOCIIE
CTBHIICATECIILHOCTH,
- pa3BUBaTh  KPEATUBHOE  MBIIICHHE
MPUPEIICHUIKU3HEHHBIXITPOOJIeM
0)0a30BbleHCCIIeI0BATEIbCKHEAEHCTBH
s
- BJIaJIeThHABBIKAMUYy4EOHO-
HCCTIEA0BATEILCKOMUTIPOCKTHOMIEATEIbH
OCTH,HaBBIKAMUPA3PEIIEHUSTIPOOITIEM;
- BBISBJIATBIIPUYHUHHO-
CJIEICTBEHHBICCBS3MMAKTYAJTM3UPOBATh3a
Jlayy,BbIIBUTATbI UIIOTE3yEEPEIICHU S, HaX
OJUThAPTyMEHTBIIJISII0KA3aTEILCTBACBOU
XYTBEPKICHU,3a]aBaThIIapaMETPBIUKPH
TEPUHPECILICHUS;
- QHAJIM3UPOBATHIIOIYYEHHBIEBXOIEPEIIE
HUS 3a7auu

pe3yAbTATHL, KPUTUUECKHU

OLICHUBATh MXJIOCTOBEPHOCTb,

MIPOTHO3UPOBATHU3MEHEHUEBHOBBIXYCII
OBMSIX;
- YMETbIEPEHOCUTHh3HAHUSABIIO3HABATE
JHHYIOUTIPAKTUYECKYI000IacTH
KH3HEIACATCILHOCTH;
- YMETBUHTETPUPOBATH3HAHUSN3PA3HBIXIT
PEAMETHBIX 00J1acTeH;
- BBIABUraTbHOBBICUICH,ITPEIAraThbOPUT
WHAJIbHBICTIOIXOAbIMPEIICHUS;
- CIIOCOOHOCTHHXHUCIIOJIF30BAHHUSIBIIO3HA
BATEJIbHOMMCOLMAIIBHOUTIPAKTUKE

OuocuHTe30€eIKa, CTPYKTYpHAsIOPTaHu3
AIMSDKABBIXCHCTEM, IUCKPETHOCTD,
caMOoperyIsinus,
CaMOBOCIIPOU3BEICHUE
(penipoayKLust ), HACIEACTBEHHOCTh, U3
MEHYHBOCTb,?HEPTr03aBUCHMOCTb,POCT
UPa3BUTHE,YPOBHEBAsIOPraHU3AIIHS;
c¢(hopMUPOBAHHOCTH

YMEHUSPACKD
BIBAaTh

COJIep’)KaHueocC
HOBOTIOJIAral0IMXONOJIOTHIECKUXTEO
PUHHATHAIOTES:KIETOYHOU, XPOMOCOMHO
i,

MYTallMOHHOM,
HBOJTIOIMOHHON, IIPOUCX 0K ICHUSDKU3H
WU YEeIIOBEKA;
c(hopMUPOBAaHHOCTH

YMEHUSIPACKPHIBATH

OCHOBOTMOJIAraroneon
3aKOHBI
M3aKOHOMEPHOCTH
(T. Mennens,
T.Moprana,H.N.BaBun
oBa,d.I'exkens,®.Mronepa,K.bapa),r
PAHUTIBIUXIIPUMEHUMOCTH K JKHBBIM
CHUCTEMaM;IPUOOPETCHHE  OTIBITA
MIPUMEHEHUSIOCHOBHBIX
METOJIOB
Hay4YHOTOTIO3HAHMUS,
HCIIOJIb3YEMBIX
BOMOJIOTMH: HAOIIOIEH
HSHOTIACAHUSDKUBBIXCUCTEM,ITPOIIECCO

OJIOTHYECKHE

BHHBHGHHﬁ;OpF&HPBﬂHHH u
HpOBeI[eHI/IH6I/IOJIOFI/I‘{e
CKOI'O
OKCIICPUMCHTA, BbIABHIK
CHUA THIIOTE3,
BBIABJICHHUA3aBUCHUMOCT

HMCKAYNUCCICAYCMbIMUBCINYNHAMU,

00BSCHEHUSITIONYYECHH
pe3ynbTaTOB
u(hopMyITUPOBAHUS
BBIBOJIOB
CHUCIIOJIb30BAHUEMHAYY
HBIXTIOHATHUM, TEOPUNN3AKOHOB;
c(hOpMHUPOBAHHOCTHYMEHUSBBIACISATHC
YILIECTBEHHBIEPU3HAKUBUPYCOB,KIIET
OKIIPOKAPUOTUIYKAPUOT;0THOKIIETOUH
BIXUMHOTOKJIETOUYHBIXOPTaHU3MOB,
BUJIOB, OHOreoLIeHO30B
HIKOCHCTEM;0CO0EHHOCTUIIPOIIECCOBO

bIX
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OMeHaBeIIeCTBUIIPEBPALICHUSIHEPTH
UBKJIETKE,(DOTOCHHTE3a, ITACTHIECKOT
OMIHEPreTHYECKOr000MEeHa, XEMOCHHT
€3a,MHT033a,M€103a, OIIOAOTBOPEHHS,
pa3sBUTHUA
HPA3SMHOXCHUA, MHAUBUAYAJIIbHOTOPAa3
BUTHSOpraHN3Ma(OHTOreHe3a),00pbObI
3aCyIIECTBOBAHUE,ECTECTBEHHOTO
ot0opa,
BH1000pa30BaHMUsI,
IPUCIIOCOOIEHHOCTUOPIAHU3MOB K




oOuTaHus,
BIUSHUSIKOMIIOHCHTOB
AKOCHCTEM,aHTPOTIOTCHH
BIXM3MEHEHUIBIKOCHUCTEMAXCBOEMEC
THOCTH,KPYrOBOPOTABEIIIECTBUIIPEBPA
nieHnedHeprunBonocdepe;
c(OpMHPOBAHHOCTHYMEHUSPEIIATEON
OJIOTHYECKUE3a]a91,COCTABIIATEICHOT
UITUYECKIECXEMBICKPEIMBAHUSIISPA3
HBIXTUTIOBHACIICIOBAHUSATIPU3HAKOB Yy
OpTraHW3MOB,
COCTAaBIIATHCXEMBITICPCHOCABEIIICCTBHY
HEPTrUUBIKOCUCTEMAX(IICTTUITUTAHUS, TT
UIIEBBIECETH)

cpene

OKO02.
Hcnonp3oBaTbCcoB
pEMEHHBIECPE/ICTB
a MIOMCKa,aHaIn3a
WUHTEPIPETAIIHAN
Hpopmarmu
MUH(OPMALIMOHHBI
€TEXHOJIOTUH
JUISBBITIOJIHEHUSA3A
na4
poeCCUOHATTLHOM
NeSITeIbHOCTH

BOﬁJ'laCTHIIeHHOCTHHaquOFOHO3HaHI/lﬂ

- chOpMHUPOBAHHOCTEMUPOBO33PEHUS,CO
OTBETCTBYIOIIETO
COBPEMEHHOMYYPOBHIOPa3BUTUAHAYKHU
MOOIEeCTBEHHOUTPAKTUKN,0CHOBAaHHOTOH
aIMaJIOTeKyJIbTYP,CIIOCOOCTBYIOIIEI00CO3
HaHHUIOCBOCTOMECTABIIOJIMKYJIBTYPHOMMU
pe;
- COBCPHICHCTBOBAHUCA3ZBIKOBOUNYNTAT
€JIbCKOMKYIbTYPBIKAKCPEICTBAB3aUMOACH
CTBUSIMEXYJI0IbMUUIIO3HAHUS MUDA;
- OCO3HaHUEICHHOCTHHAYYHOUesITelN
bHOCTH,[OTOBHOCTBOCYIIECTBISITHIIPOCKT
HYIOMHCCIIEI0BATENbCKYIOAECSTETbHOCTHH
HIMBUAYaIbHOUBIPYIIIIE;
OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMUIIO3HABATEILHBIMUACHCTBUSIMU

B)padoracuHpopManmeii:
- BIa/IeTbHABBIKAMUIIOIYUYECHUSUHDOD
MaIMUU3UCTOYHUKOBPA3HBIXTUIIOB,CAMOC
TOSITEJIbHOOCYIECTBISATHIIOUCK, aHATH3,CH
CTeMaTHU3aIMIOUUHTEPIPETAIUIO
uHGOpMAIMH  PA3TUYHBIXBUJIOBH  (OpM
IpECTaBICHNUS;
- CO3/1aBaThTEKCTHIBPA3NUYHBIX(POpMAT
axcydeToOMHa3HaYeHUSMHPOPMAIIMHHIIETT
€BONAYAUTOPHH,BHIONPASIONTUMATEHYIO(
OPMYIIPEICTABICHUSNBU3YATU3ALINY;
- OLICHUBATh
JIOCTOBEPHOCTh,JIETUTUMHOCTBUH
(hopmaium,eecooTBETCTBUETPABOBEIMIMO
pabHO-3TUYECKUMHOPMAM;

- UCII0JIb30BATh
CpeAcTBauH(pOPMALIMOHHBIX
U
KOMMYHHUKAIIMOHHBIXTEXHOJIOT UHBPELICH
uu KOTHUTHBHBIX,

c(hopMUPOBAaHHOCTH

YMEHUHUKPUTHYECKH
OIICHUBATh
MH(OPMaLNIOONOJIOTUYECKOTO

COJIepKaHus, BKIIIOYAIOIIYIO

NICEBJIOHAayYHbIE3HAHUSIN3Pa3
JUYHBIXMCTOYHHUKOB(CPEICTBAMACCOB
oltMHpOpMaIK,HayqHO-
NOMYJIsIpHbIEMaTepHalIbl );HHTEPIPETH
poBaTh

ATHYECKUEACTIEKTHI
COBPEMEHHBIX HCCJICIOBaHUITB
OHOJIOTHH,

MeIUIIHE, 0NOTEXHOJIOTHH;

paccMaTpUBaThITIOOAIbHBIC
HKOJIOTUYECKHE
poOIeMbI
COBPEMEHHOCTH,
dbopMUpoBaTH MO OTHOUICHHIO K
HUMCOOCTBEHHYIOTIO3HIIHIO;
c(hOpMHUPOBAHHOCTh
YMEHUM
co3/71aBaTh COOCTBEHHBIE
MUCHbMEHHBIENYCTHBIECOOOIIIEHUSHAOC
HOBEOHOJIOrHUeCKONNH(GOPMaIUUU3H
€CKOJIbKUXHCTOYHUKOB,PAMOTHOHUCIIO
JH30BaTHIIOHATUHHBIHaNIapaTOUOIOT
uu




KOMMYHUKATHBHBIX u
OpraHU3alMOHHBIX331a4CCOOIIOICHUEMT
peOOBaHUITIPrOHOMUKH, TEXHUKHOE3011ac
HOCTHU,TUTHEHBI, pecypcocOepexenus,
MPaBOBBIXUITHUECKUXHOPM,HOPMUH(POPM
alMOHHOM0E3011aCHOCTH;
BJIJICThHABBIKAMHUPACTIO3HABAHUTU3ALIUT
bl UHpOpMaLINH,
MH(POPMALMOHHOMOE30TaCHOCTH
JIMYHOCTH

OKO04.2¢ddexTrnBHOB

3aMMO/JIEHCTBOBATHH
paboTtatb B

KOJUIEKTHBE

KOMaH/JI€

- TOTOBHOCTBHKCaMOPa3BUTUIO,CAMOCTO
SITEIbHOCTH
HMCaMOOTIPEICTICHUIO;

-OBJIa/ICHUECHABBIKAMUY4EOHO-
HCCIIEA0BATEbCKOM, TPOESKTHO NN COII AT
HOMIESTEILHOCTH,
OBJageHue

YHHBepCaJIbHBIMU
KOMMYHUKATHBHBIMUIEHCTBUAMM:
0)COBMeCTHAS/IEATEILHOCTD !
- TMOHUMATBUHCTIONB30BATHIIPEUMYIIT
€CTBa KOMaH/IHOU

WUHAUBUAYAIbHONPAOOTHI;
- NPUHUMATHUEINCOBMECTHOUICATEND
HOCTH,0praHU30BbIBATBUKOOPINHUPOBATH
JEHCTBUANOEEI0CTHKEHUIO: COCTABIIATHILI
aHJICHCTBUN,paCTIPEICTATHPOIUCYIETOMM
HEHUNY4aCTHUKOBOOCYKIATbpe3yJIbTaThI
COBMECTHONPAOOTHI;
- KOOPAUHUPOBATh U BBINOJHATH PadOTy
BYCIIOBUSXPEAIbHOT0,BUPTYAIbHOTOUKOM
OMHMPOBAHHOTOB3aUMO/ICHCTBUS;
- OCYILIECTBIISITh
MO3UTHUBHOECTPATEIMUECKOE

MOBE/ICHUE B
Pa3IMYHBIXCUTYAIUSAX, IPOSBISATHTBOPUEC
TBOUBOOOpPaKEHUE, OB THHHUIINATUBHBIM
OBJ1ageHne

YHHBepCAJIbHBIMH
peryasiTUBHbIMUAECTBUSIMU:
T)IPUHATHECEOANAPYTUXJII0/IeH:
- TPUHUMATbMOTHBBIMAPTYMEHTHIAPYTU

X Jroei pu aHaJIn3¢C
PE3YIbTAaTOBACATCIILHOCTH
- [IpU3HaBaTb CBOC IIpaBO U IIPaBO

JPYTUXITIOIEHHAOTIIHOKH;
- Pa3BUBATHCIIOCOOHOCTHIIOHUMATBMHUPCIT
O3ULIUHJIPYTOTOYEIIOBEKA

pUOOPETEHUEOTIBITATIPUMEHEHUSIOCH
OBHBIXMETOI0BHAYYHOTOTIO3HAHUS, IC
MOJIb3yeMBIXBOMOJIOT U : HAOTIOCHUS
MOTIUCAHUSKUBBIXCUCTEM,ITPOIIECCOBU
SIBJICHU I ;0praHU3allUUUIIPOBEICHUS0
HOJIOTUYECKOIO

IKCIIEPUMEHTA,
BBIABIKCHUATUITOTE3, BBISIBJICHUS3aBU
CHMOCTUMEK YN CCIIEyeMBIMUBETHYN
HaMH,

0OBSICHEHHUSITIO
JTy4EeHHBIXPE3yIbTaTOBU(POPMYIUPOBA
HUSBBIBOIOBCUCIIOIH30BAaHUEMHAYYH
BIXIIOHSITUNA, TEOPUHHU3AKOHOB




OKO07.
ConelicTBOBaTh
COXPaHEHUIOOK
pyxarouieicpe

TBl,
pecypcocoepekeHn
1o,
MPHUMCHATB3HAHUA

00

B o0JlacTH
IKO0JIOTHYECKOTOBOCITUTAH
us:

c(OPMHUPOBAHHOCTHIKOJIOTHIECKONKYIIBT
YPbI,IOHUMAHHUEBIIUSIHUACOLIUAIIBHO -
9KOHOMMYECKUXIIPOLECCOBHA COCTOSIHHAE
IIPUPOIHOMN U
COLIMAJIBHOMCPEIbI,0CO3HAHUETIIO0AIBHOT
0

XapaKTepa’KoJOrHUYECKUXIIPOOIIEM;

c(hOpMHPOBAHHOCTH
YMCHHUSTIPUMEHS
Tb MOJTy4YCHHBIC
3HAHUSLIIO0BICHEHUS
OHOIOTMYECKUXIT
pOLIECCOB 51 SIBJICHU, IS
MPUHITHSITPAKTUIECKUX
peleHui
BITOBCEJIHEBHOM

JKU3HHUCIIETBI000ECTIEUEHUS
0€30I1aCHOCTH CBOEr0
3JI0POBBSIH3I0POBBSIOKPYKAFOIIHX




M3MEHEHUMKIINMATa, | - IUIAHKPOBAHUEUOCYIIECTBICHUEICHUCT | JIIOAEH,COOI0ICHU310pOBOrO0Opasa

IIPUHLIUIIBI BUMBOKpYKaIOUIEHCPEICeHAOCHOBE3HAHUS | )KU3HU,HOPMIPAMOTHOTOIIOBECHUSIBO
OepeKITMBOTOIT LE1eNyCTONUYMBOTOPA3BUTHAUEIOBEUECTB | KPYKAIOIEHITPUPOJHONCPEIE; TIOHUMA
POU3BO/JICTBA,D a; HHEHE00X0IMMOCTH

bdexTrBHO AKTUBHOEHENPUATHUEIEHCTBUMA, TIPUHOCSLI] MCII0JIb30BAHUS
JIEHCTBOBATH UXBPEIOKPYKaIoLIEeNCpeae; JIOCTUKECHHI COBPEMEHHOM
BUYPE3BBIYAIHBI - yMEHUe Ouonoruuu  OMOTEXHOJOTMM  AJs
XCUTYaIUSIX IIPOrHO3UPOBATHHEOIATONIPUATH | PAllMOHAIBLHOTONIPUPOIOIIOJIb30BAHUS

bIE
JKOJIOTUYECKUEIIOCIIEICTBHS
MPEANTPUHUMAEMBIXICICTBU I, TP
€10TBPAIATHUX;
- PACIIMPEHUEONBITANEATEILHOCTUIKOI
OTMYECKOWHANPABICHHOCTH;
- OBJIa/ICHUEHABbIKAMUYYEOHO-
HCCIEA0BATENBCKOM, IPOEKTHO NN
COIMAIbHONIEATEIILHOCTH

[IK1.1.Yurate JIP 23 roTOBHOCTB K TpyZy, OCO3HaHUE IIP 04 coBeplIEHCTBOBAaHUE YMEHHUU
YepTexKH cpeaHen LIEHHOCTH MacTepCTBa, TPYy10JIr00ne MCII0JIb30BaTh Pa3HblEe BUABI UTEHUS U
CJIO)KHOCTH U MPII 03 onpenensaTe nenu IeITeIbHOCTH, | AyAUPOBaHUS, MIPUEMBI
CIIOXHBIX CBApHBIX | 3a/aBaTh MapaMeTpbl U KPUTEPUHU UX MH(OPMALMOHHO-CMBICIIOBON
METAJJIOKOHCTPYKIIU | TOCTHKEHUS nepepaboTKu MIPOYUTAHHBIX u
71 MPII 24ucnop30BaTh CpPEACTBA | MPOCIYIIAHHBIX TEKCTOB, BKIIOYas
MH(POPMAITMOHHBIX U | TUIIEPTEKCT, rpaduky, uHpOrpaduxy
KOMMYHHUKAI[MOHHBIX ~ TEXHOJIOTHMHl B | U Apyroe (00beM TekcTa IJisl YTeHHUS -
perieHun KOTHUTHBHBIX, | 450 - 500 CJIOB; 00BeM

KOMMYHHKATHBHBIX M OPTraHU3AIMOHHBIX | MPOCIYIIAHHOTO WM IPOYUTAHHOTO
3aa4 ¢ coOmromeHreM  TpeOoBaHM | TeKcTa il mepeckasa ot 250 mo 300
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, | CJIOB); COBEPIICHCTBOBAHHWE YMCHHI

THTHEHBI, peCYpcocOepekeHus, IPABOBBIX | CO3/IaBaTh BTOpPUYHBIC TEKCTHI
U THYECKUX HOPM, HOPM | (TE3HCHI, aHHOTAIUS, OT3BIB, PCIICH3US
nHpOpMaIMOHHOM 0€301MacHOCTH U JPYroe)

1.3 IlpuMeHeHMeE JIEKTPOHHOI0 00y4YeHHsI M TEXHOJIOT Uil JUCTAHIMOHHOI0 00pa3oBaHMs
Peanuzanust copepkaHusi MHporpaMMbl BO3MOXKHA C MPUMEHEHHEM JJIEKTPOHHOTO OOy4YeHUS U
TEXHOJIOTUH IUCTAaHIIMOHHOTO 00pa30BaHUS, OTKPHITHIX 00pa30BaTEIbHBIX PECYPCOB.

1.4 Peanm3anus coepxkaHus NporpamMmsl 1Js odyyaromuxces ¢ OB3

Peanuzanus comepxanusi oOpa3zoBaTeNbHON MPOrpaMMbl U KOHTPOJb PE3yAbTAaTOB €€ OCBOCHHS NS
oOydaronmxcs C OrpPaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbsi M HMHBAIUIOB OPraHU3yeTCs C Y4eTOM
0COOCHHOCTEHN MX NCUXO0(PU3NYECKOTO PA3BUTHS, UHAUBHUIYATLHBIX BOZMOYKHOCTEH U COCTOSHUS 37J0POBbSI.



2. CTpyKTYypaHcoepxanneod11eo0pa3oBaTe/ibHOronpeamMera
2.1. O0beMmyueOHOTrONpeIMeTANBH/ILIy4e0H0IPadoThI

Bua yueOHo# paGoThl Oovem uacos

Oo0pa3oBaTe/ibHAsA HArpy3Ka (Bcero) 72
CamocrosiTesibHasi padora
Y4yeOHas HATPY3KA BO B3aMMO/IeliCTBHU € NpenoaaBaTeseM (Bcero) 72
B TOM YHCJIE:

1ab0paTOPHBIE 3aAHITHS He

npeoycCMOmpeHo

MIPaKTUYECKHUE 3aHITH 25
[TpodeccnonaabHO OPUEHTHPOBAHHOE COJICPKAHUE 12
B TOM YHCJIE:
TEOPETUYECKOE 00yUeHNE 6
MPaKTUYECKOe 00yIeHne 6
Koncynbramumn
Hrorosas arrectamnus B popme auddepeHIIMPOBAHHOIO 3a4eTa




2.2 TemaTu4yeckuii NJIaH U COiepPKaHMe Y4eOHOI0 MpeaMeTa

HanMenoBamHme Conepmaﬂlne y4eOHOro Mmarepuasa (0CHOBHOE U npocbeccnona.nbﬂov Obnem ®opmupyemble
OPHEHTHPOBAHHOE) , J1A00PaTOPHbIE U NPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOIYJIb KOMIIeTeHI[ U
pa3iesioB U TeM 4yacos
(IpH HAJIMYHUH)
1 2 3 4
OcHoOBHoOe coJep:kaHue
Pa3nes 1. buojiorusi kak Hayka. 7KuBble cHCTeMbI M HX OPraHHU3AIUs 2
Tema 1.1. CopepxaHue yueOHOTO MaTeprala 2
buonorus buonorus — Hayka o xuBoil npupose. CBsizu OMOJIOTHH C 00IIECTBEHHBIMU, TEXHUUECKUMHU U
B CUCTEME JIPYTMMHU €CTECTBEHHBIMU HayKaMu, (GUIocOo(pUel, peluruei, 3TUKOM, SCTETUKONW U MPaBOM.
Hayk.OOmas Ponp Ouonornu B (QOpMHUpOBAHMH COBPEMEHHOM Hay4HOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHUKa OMOJIOTUYECKHUX HaYK.
KU3HU Metoipl MO3HAHUA KUBOM MpHUpObl (HaOmto/ieHue, IKCIEPUMEHT, OMHMCAaHUE, U3MEpEeHue, OK-02
KJaccuukaiys, MOJICTUPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
’Kusble cuctembl (OMOCUCTEMBI) KaK MpeaAMeT n3ydeHus Onosnoruu. OTianure KUBBIX CUCTEM
OT HeopraHuyeckoi npuposl. CBoicTBa OMOCHCTEM U X pa3HOOOpasue.
YpoBHH OpraHu3alu onocucreM: MOJIEKYJISIPHO-T€HETHYECKHU, KJIETOYHBIH,
OpraHW3MEHHBIN, TOMYJSIITUOHHO-BUIOBOM, 3KOCHUCTEMHBIM (OMO - TEOIEHOTHYECKHUH),
OorochepHbIi
Pa3nen 2 XumMuveckuii COCTaB M CTPOEHHE KJIETKHU 10
Tewma 2.1. Coneprkanne yaeOHOro MaTepuasa 1
XUMHUYECKUH cOCTaB | XMMUYECKUN COCTaB KJICTKH. XHUMHUYECKHE SJIEMEHTBI: MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI.
kieTku. Bona Bona u MuHepanbHble BemecTBa. OYHKIMU BOJbl M MHMHEPAIbHBIX BELIECTB B KIIETKE.
U MUHEpaJIbHbIE [Moanepsxanue ocMOTHUYECKOTO OamaHca
BCIICCTBA IIpakTuyeckoe 3aHATHE? 1
Ne 1 «buonorunueckass pojab MHHEPAIbHBIX BELIECTB B OOECIEUEHHUU >KU3HEAEATEIbHOCTH
OpPraHu3MOB, IIPOSIBICHUS AUCOaTaHCa MUHEPAIBHBIX AIEMEHTOBY
Tema 2.2. Cogepxanue yueOHOro Marepuala 2
buonornuecku benku. CoctaB u ctpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumblie u
B2KHBIC XUMHYCCKHE | 3aMEHHMMbIE AMHUHOKHCIOTBI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOMH
COCIMHECHUSA MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAs M YETBEPTHYHAsl CTPYKTypa). XUMHUYECKHE OK-01, OK-02,
cBoiictBa OenkoB. buonornueckue ¢yHkuum OenkoB. DepMeHTH — OHOJIOTHYECKHE OK-04

'O6pasoBarenbHas opraHM3alys BIPaBE CaMOCTOSATEIBHO ONPENENATh MMOCIEN0BATENBHOCTh U3yUE€HUs PA3/IENoB U TEM, BXOMAIIMX B HHX, a TAKKE MEPEPACIPENe/IATh KOJIMYECTBO YaCOB s
OCBOCHHS 00OYYaIOUIMMHUCS Y4eOHOTO MaTeprana, C yIeTOM JIOTHKH ()OPMHUPOBAHUS MPEAMETHBIX PE3YITaTOB, OOINX M MPO(eCCHOHATBFHBIX KOMITETESHIINH, MEXKIIPSIMETHBIX CBS3CH C IPyTrHIMH
JMUCHHTUTHHAME 001Ie00pa30BaTeIbHOTO U 00MIEeTpo(ecCHOHANTBHOTO TUKIIOB yaeOHoro miaHa OI1.

Yacel 1a60paTOPHBIX PAOOT M IPAKTHUECKMX 3aHATUH YUTEHBI B COIEPKAHUN yUeOHOrO MaTepraia U BXOAAT B O0LIEe KOJIMYECTBO YACOB 110 TEME.
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Katanmzaropel. CrpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOcTpaTHas CrIenu(pUIHOCTb.
KodepmenTsl. Buramunsl. OTianunst epMEeHTOB OT HEOPraHUYECKUX KaTaIN3aTOPOB.
VrneBoasl: MOHOcaxapuabl (IJIIOKO3a, pubo3a M Ae30KcHupub03a), Aucaxapuasl (caxaposa,
JIAKTO3a) W ToJicaxapuibl (Kpaxmall, TIUKOTEH, Ieioyio3a). buomornueckue ¢GyHKIuU
yrneBofoB. Jlummael:  Tpurimuepuns, Gocommmuasl, crepouasl. ['mapoduisHO-
runpodoOHbie cBoiicTBa. buonorndyeckne ¢yakmuu aunuaoB. CpaBHEHHE YIIIEBOOB,
OEnKOB W JIMIUAOB Kak HMCTOYHMKOB sHepruu. Hyxiennosbie kucnotsl: JIHK u PHK.
Hyxneotuasl — MoHOMepbI HyKJIenHOBBIX KucioT. Ctpoenue u pynkuuu JJHK. Crpoenue u
¢ysakin PHK. AT®: crpoenue u pyHkuun

JlaGoparopHble 3aHATHS (Ha BEIOOp IIpEroaaBaTess)

Ne 1 «Onpenenenue Butamuaa C B IpoayKTaxX MUTaHUS»

i «Onpeenenrne HaIuYus Kpaxmania B MpoayKTaxX MUTaHUs»

i «'napodunbHO-TUAPOPOOHBIE CBOMCTBA JTUITHUIOB

i «M3ydyeHne KaTaquTHYeCKOW aKTUBHOCTU (EPMEHTOB (Ha IpHUMEpEe aMuiIa3bl WM
KaTaJyia3bl)»

Tewma 2.3.
CtpykTypHO-
(dhyHKIIMOHATBHAS
OpraHu3aIus KIeToK

Conepkanue yaeOHOro MaTepuaa

[utonorus — Hayka o kietke. KineTtounast Teopusi — mpuMep B3auMOJACHCTBUS UACH U (aKTOB
B Hay4YHOM MO3HAHUU. MeTobl U3y4yeHus KICTKH.

Knertka kak menoctHas xuBas cucreMa. OOmue MpU3HAKU KIETOK: 3aMKHYTas Hapy)KHas
MemOpana, mosiekyibl JIHK kak renernueckuii ammapar, cucteMa CUHTe3a Oeska.

Tunbel KIETOK: dSyKapuoTHYeckas U  mpokapuotuyeckas. (OCOOEHHOCTH CTPOCHHUS
npokapuoTHiecko kieTku. Kiterounas crenka Oaktepuil. CTpOe€HHE 3YKapHOTHYECKOM
kieTk. OCHOBHBIC OTJIMYHS PACTUTEIHLHOM, KUBOTHOU M IpUOHOMN KieTKU. [loBepXHOCTHBIE
CTPYKTYpBl KIETOK— KJIETOUHAsi CTE€HKa, TJIMKOKaIMKC, uX QyHkuud. [lnasmaruueckas
MeMOpaHa, ee CBONCTBA U (PYHKIUH.

Huronnasma u ee opranounsl. OgHomemOpanHble opranouabl kietku: OIIC, ammapat
lonpmxu, muzocombl. [lomyaBTOHOMHBIE OpPraHOWIBl KIETKU: MHTOXOHIPUH, TUIACTHBL.
[IpoucxoxxaeHrne MUTOXOHIpHUM U TwiacTud. Bumsl mmactun. HememOpaHHBIE OpraHOMIBI
KIIETKU: PUOOCOMBI, KIETOYHBIA LEHTP, LEHTPUOJU, PECHUYKH, KIYTHKU. DyHKIUH
OpraHouIOB KJIETKU. BKiltoueHus.

SAnpo — perynaropusiii 1ieHTp kieTku. CTpoeHue sijpa: siiepHas 000JouYKa, KapHoIria3Mma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BELIECTB B KIETKE

JlaboparopHsble 3aHATHS (Ha BEIOOp IperoaaBaTers)

Ne 2 «Ctpoenue kieTku (pacTeHUs, )KUBOTHBIC, TPUOBI) M KIETOYHbBIE BKIIIOUEHUS (Kpaxma,
KapOTHHOU/IBI, XJIOPOILIACTHI, XPOMOTLIACTHI )»

i «3ydeHne CTpoeHus KIETOK PAaCTeHH, )KUBOTHBIX U OaKTepUH MO MHUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpenapaTax U UX ONMHCAHUE)»
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unu «IIponuriaeMocts MeMOpaHsbl (I1a3MOIU3, ACTUIa3MOJIN3))

Pazgen 3. ZKusHeaeaTeIbHOCTh KJIETKH

(o]

Tema 3.1.
OO0OMeH BeIEeCTB
Y TIPEBPAIICHHE

SHEPrUU

B KJIETKE

Conepkanue ydaeOHOTO MaTepuaia

OOMeH BewiecTB, WIK METa00JIN3M. ACCUMMIIALUS (IIJIACTUYECKUNH OOMEH) U JTUCCUMMIIALUS
(3Heprernyeckuii 0OMEH) — JABE CTOPOHBI €IMHOrO Ipolecca MeraboauszMa. Poib 3akoHOB
COXpaHEHHs BEIIECTBA W DHEPrUM B NOHUMAHMM MeTabonm3ma. Tumbsl OOMEHa BEIECTB:
aBTOTPOQHBIA M TreTepoTpodHBIA. Polb (epMEeHTOB B OOMEHE BEUISCTB M IPEBPAICHUH
sHepruu B kieTke. PorocuHte3. CBeroBas M TeMHOBas (Qas3bl (orocuHTe3a. Peakuun
dboTocunTe3a. IPPexTuBHOCTH HOoTOCHHTE3a. 3HAYCHHE (POTOCHHTE3A ISl KU3HHU HA 3eMIIe.
Bnusinue ycnoBuii cpenpl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOJAYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHHH. XeMOCHHTE3. XEMOCHUHTEe3Upywluue OakTepuu. 3HauYEHUE
XEMOCHHTE3a /IS ’KU3HU Ha 3emuie.

DHepreruyeckuii 0OMeH B KileTke. Paciernienue BelecTs, BbIJICICHNE U aKKyMYJIUpOBaHNE
SHEPTUHM B KJIETKE. DTambl dHEPreTHYecKoro ooOmeHa. ['nmukonus. bpokeHne M ero BUIBL
Kucnoposnnoe oxucinenue, uinu kietouHoe japixaHue. OxuciurenbHoe (pochopuanpoBaHue.
D¢ heKTUBHOCTH YHEPrEeTUIECKOTO 0OMEHA

Tema 3.2.
Buocunres Oenka

Conepkannie yaeOHOTO MaTepuaa

Peakiun MarpuyHoro cuHTe3a. ['enermueckas wuHpopmamus u JHK. Peamuzanms
TeHEeTHYECKON MHpOpManuy B KiIeTKe. [ eHeTHIeCKuil Ko U ero CBOMCTBA. TpaHCKPUIIIIUAS —
marpuuHbiii cuHTe3 PHK. Tpancmsaumst — OwocuHTe3 Oenka. OTambl  TPaHCISIHH.
KoaupoBanue amunokucnot. Posis pubocom B 6uocuHTe3e Oenka

HpaKTI/I‘IeCKOC 3aHATUC

Ne 2 «Pemntenue 3aaa4 Ha onpeCACICHUE NTOCIIEA0BATCIIbHOCTH HYKIICOTH OB

Tema 3.3.
Bupycsl

Copepxanue yueOHOro Marepuaia

Heknetounsie popmsbl xxu3nu — Bupycel. Uctopus otkpeitus BupycoB (. 1. BanoBckuit).
Oco0eHHOCTH CTPOCHHUS U KUIHEHHOTO IKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuii,
KUBOTHBIX M YEIIOBEKa, BhI3bIBaeMbIe BUpycamu. Bupyc nmMmmyHonedunura yenoseka (BIY)
— Bo30yaurens CIINla. [Tpodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHHI

OK-01, OK-02,
OK-04

Pa3nes 4. PazMHoOXKeHHe M HHIMBHAYAIbHOE Pa3BUTHE OPTaHU3MOB

Tema 4.1.
JKU3HEHHBIN ITUKI
KJIETKU

Cogepxanue yueOHOro Marepuala

Knetounslii nmki, wid KU3HEHHBIM UMK KieTku. MHTepdaza u muto3. Ilpomecchr,
npoTtekawmue B uHTepdase. Perumkanus — peaknus marpuunoro cunre3a [JHK. Ctpoenue
XpoMOcoM. XPOMOCOMHBIN Ha0Op — KapHOTUT. [IUTUIONAHBIN U TalJOUIHBIA XPOMOCOMHBIE
HaOopel. XpomaTunel. lluTonormueckre OCHOBBI PA3MHOKEHHS W HMHIUBUIYAIBHOTO
pa3BuTus opranu3MoB. [lenenume kierkm — wmuTo3. Cramum wmwuto3a. I[lpoueccsl,
MPOUCXOJSAIIME HA PpPa3HbIX CTaAUAX MUTO3a. DHOJIOTMYECKMH CMBICI  MHUTO3a.
[Tporpammupyemasi Tu6esh KIETKH - allonTo3

OK-01, OK-02,
OK-04
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Tema 4.2.
DopMbI pa3MHOKECHUS
OPraHu3MoOB

Conepkanue ydaeOHOTO MaTepuaia

@opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecriosoe U 1mojoBoe. Buapl 0ecrnonaoro pa3MHOKEHHS:
JIeTICHUE HAJBOE M MIOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEr€TaTUBHOE
pa3MHOxeHHe. MIcKyccTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAaYEHHE JUISl CEJIEKIUU.
[lonoBoe pasMHO)keHuUe, ero oTinuus oT Oecrnosioro. Meio3. Craguu meiiosa. IIporeccsl,
MpOUCXOAsIIME Ha craausax menosa. IloBenenwe xpomocoMm B Mmenose. KpoccuHrosep.
buonoruueckuii cMbica U 3HaueHHe Meio3a. ['Tamerorenes — nmpouecc oOpa3oBaHMsl MOJOBBIX
KJICTOK Y XUBOTHBIX. ITomoBEIE kene3bl: CEMEHHUKH U SIMYHUKH. O6p330BaHI/IC H pasBUTUC
MOJIOBBIX KIJIETOK — TraMmeT (ClepMaro3oui, SIMIIEeKIeTKa) — CIepMaTOreHe3 U OOreHE3.
Oco0eHHOCTH CTpOoeHUs SHIEKIETOK U ciepMaTo3ouioB. OmonorBopenue. [lapreHorenes

Tema 4.3.
NupuBunyansHOE
pa3BUTHE OPraHU3MOB

Conepxkanne yaeOHOro MaTepuasa

WnnuBuayansHoe pa3BuTHE (OHTOreHe3). DMOpHOHaNbHOE pa3BUTHE (3MOpHOreHe3). DTalbl
SMOpPHUOHAJILHOTO Pa3BUTHUS y TMO3BOHOYHBIX JKUBOTHBIX: JIpOOJIeHWE, TracTpyJsLus,
opranorere3. IloctamOpuonanpHOe pa3BuTHE. THUMBI MOCTIMOPUOHANBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JIMYMHOYHOE). BnusiHue cpeipl Ha pa3BUTHE OPraHU3MOB; (aKTOpPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojcTBa. Poct u pasButue pacreHuil. OHTOreHes
IBETKOBOT'O PACTEHUS: JBOWHOE OIJIOJOTBOPEHUE, CTPOCHHE CEMEHH, CTaJUU Pa3BUTHS

[IpakTruueckue 3aHATHS

Ne 3 «MH(pexmonHbIe 3a00J1€BaHMS M SITUIEMUH B UCTOPUH YETIOBEYCCTBAY.
Ne 4 «Bakrnunanus kak npoduiakTika HHGEKIIMOHHBIX 3a00JICBaHUIN)

Pa3znesn 5. HacjieicTBEHHOCTh M1 M3BMEHYNBOCTH OPraHU3MOB

10

Tema 5.1.
3aKOHOMEPHOCTH
HacJIEIOBaHUA

CopepxaHnue yueOHOro Marepuaia

[Ipenver u 3agauu reHeTUKH. Poib UTONOTUM U SMOPHUOJIOTHMM B CTAHOBJICHUU T'€HETHUKH.
Bxian poccuiickux U 3apyOeXHBIX YYEHBIX B pa3BUTHE TE€HETUKU. MeEToJIbl T'€HETHUKH
(ruOpuIONOTUYECKUHN, LUTOTEHETHYECKUH, MOJIEKYIsApHO-reHeTH4eckuii). (OCHOBHBIE
reHeTUYeCKUe MOHATUS. | 'eHeTu4eckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIUBaHUM.

3aKOHOMEPHOCTH  HAcleJOBaHMS  IPU3HAKOB,  ycTaHOBieHHble [.  Mennenem.
MonorubpuaHoe CkKpemiMBaHue. 3aKOH equHooOpa3usi THOPUAOB MEPBOTO MOKOJICHHUS.
[IpaBuno nomMuHHpOBaHUS. 3aKOH pacUICIUICHHs] MpPHU3HAKOB. [HMIOTE3a 4YHUCTOTHI Tamer.
[TonHoe u HemosiHOE NOMHHUpOBaHHE. J[UTMOpUAHOE CKpellrBaHUEe. 3aKOH HE3aBUCUMOTO
HAacJeNoBaHUsl MpH3HAKOB. l[uTOoreHeTHUecKWe OCHOBBI JUTHOPHIHOTO CKpEIIMBAHMSL.
AHanuzupyrolee CckpemuBaHue. Vcnosib30BaHME aHANM3UPYIOUIETO CKPEUIMBAHUS Ui
OTIpeJIeNIeHHUs] TeHOTHUIIA 0COOU

HpaKTI/I‘-IeCKOC 3aHATUC

Ne 5 Pemenue 3aa4 Ha OIpEACICHUC BCPOATHOCTU BO3HHKHOBCHHA HACIICACTBCHHBIX
IpHU3HAKOB NpHU MOHO-, [HU-, HOJ'II/IPI/I6pI/I,Z[HOM U aHAJIM3UPYIOIIEM  CKPCIIMBAHUMU,
COCTAaBJICHUC I'CHOTHITMYCCKUX CXCM CKPCIINBAHU

OK-01, OK-02,
OK-04
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Tema 5.2.
CuemieHHoe
HacJIeIoBaHue
MIPU3HAKOB

Conepkanue ydaeOHOTO MaTepuaia

CuersieHHoe  HaciiefoBaHue mnpusHakoB. PabGora T. Moprana 1o CHEIJICHHOMY
HaclleIoBaHU0 reHoB. HapyiieHue cuemieHuss IeHOB B pe3ylbTare KpPOCCHHIOBEpA.
XpOMOCOMHas TeOpHUsl HACJIECTBEHHOCTH. | eHeTuUecKue KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpeAeiIeHHE Moja. AYyTOCOMBI M IOJOBBIE XPOMOCOMBI.
T'omoramernsie u reTeporaMCcTHbIC OPraHU3MBbI. HaCJIeI[OBaHI/Ie IMPHU3HAKOB, CHCIVICHHBIX C
10JIOM

[IpakTHueckoe 3aHsTHE

Ne 6 Pemenue 3amau Ha ompeneneHHE BEPOSTHOCTH BO3HUKHOBEHHUS HACIEICTBEHHBIX
MPU3HAKOB TMPU CLEIUICHHOM HACJIEJOBAaHHMHM, COCTABJICHUE TIE€HOTUIIMYECKUX CXEM
CKpEILIMBAaHUS

Tewma 5.3.
3aKOHOMEPHOCTH
U3MEHYUBOCTHU

Conepkanue yaeOHOTO MaTepuaia

N3meHunBOCTh. BUABI N3MEHUNBOCTH: HEHACIIEACTBEHHAs U HacleAcTBeHHas. Ponb cpensl B
HEHACJIEJICTBEHHOM H3MEHUYMBOCTH. XapaKTepUCTHKa MOAU(DUKAIIMOHHOW W3MEHUYHUBOCTH.
Baprannonsslil pan u BapuannoHHas kpusas. Hopma peaknuu npusHaka. KonndectBeHHbIe
U KauecTBEHHbIE TMpPHU3HAKM M HX HopMa peakuuu. CBoiicTBa MOAMPUKAIIMOHHOM
U3MEHUYUBOCTH.

HacnenctBeHHas, WiaM TreHOTHNMYECKas W3MEHYMBOCTh. KoMOMHATHBHAs W3MEHYUBOCTb.
Meiio3 ¥ TOJOBOM TPOIECC — OCHOBAa KOMOMHATMBHOW HM3MEHYMBOCTH. MyTalMoOHHAs
n3MeH4YMBOCTh. Kiaccudukamuss MyTanuil: reHHble, XpOMOCOMHBIE, TeéHOMHBbIe. YacToTa n
OpUYMHBI  MyTauuid. MyrareHHble  (QakTopbl. 3aKOH TOMOJIOTHUECKHX DSJIOB B
HACJIEICTBEHHOU U3MEHUYUBOCTH
H. U. BaBunosa

HpaKTI/I‘IeCKOC 3aHATUC

Ne 7 Pemenune 3a/lad Ha OIIPCACJICHUC BCPOATHOCTH BO3HUMKHOBCHHA HACICACTBCHHBIX
IIPU3HAKOB IIPHU PA3JIMYHBLIX THIIAX B3aMMOJCUCTBUS I'CHOB, COCTABJICHUC I'CHOTHUIIMYCCKHUX
CXCM CKPCIIMBAHUA

Tema 5.4.
I'eHeTnka yenoBeka

Copepxanue yueOHOro Marepuala

I'eneTnka 4enoBeka. KapI/IOTI/IH yesioBeka. (OCHOBHBIE MCTOABlI TCHCTHUKH YCJIOBCKA:
reHeaHOFquCKHﬁ, 6JII/I3HCI_IOBBII\/’I, HHTOFCHCTHQCCKHﬁ, 6I/IOXI/IMI/I‘-ICCKI/II\/'I, MOJICKYJIIPHO -
T€HETUYECKHI. COBpeMeHHOC ONPCACIICHUEC TI'CHOTHUIIA: TTOJHOI'CHOMHOCCCKBCHHUPOBAHMUC,
TCHOTUIIMPOBAHUC, B TOM YHUCIIC C IIOMOIIbBIO HI_IP-aHanma. HacneacteeHHbie 3a00JIeBaHUS
YCJIOBCKaA: T CHHBIC 6OJ'IC3HI/I, 0oJlle3Hn ¢ HaCJIEJCTBEHHOM npeaApacItoJIOKCHHOCTBIO,
XpOMOCOMHBIC oone3un. CoMaTHyecKue H TCHCpATUBHBIC MYTAallUU. CTBOJIOBBIC KJICTKH.
HpI/IHI_[I/IHLI 310pOBOTro 06p8.38. JKHN3HH, OUArHoCTHKHU, HpO(I)I/IJIaKTI/IKI/I n JICYCHHUA
TCHCTUYCCKUX 00JIe3HEH. MeauKo-reHeTHUECKOe KOHCYJIbTUPOBAHHUC. 3HauecHUE
MEIUIIMHCKOM TEHETHKH B nNpeaoTBpalliICHUU U JICUCHUU T'CHCTUYCCKUX 3a00JIeBaHMI
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YCJI0BCKa

HpaKanecxoe 3aHATUC

Ne 8 «CocTtaBiienue 1 aHalIu3 poAOCIOBHBIX YEJIOBEKa

Pa3znes 6. DBoaonuon

Has OHoJIorus

Tema 6.1.
OBOIIOLMOHHAS
TEeOpHUs
U €€ MECTO
B OHMOJIOTHH

Conepkanue yaeOHOro MaTepuaia

[IpeanochlTkn BOSHUKHOBEHHUS YBOIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOPHSI U €€ MECTO
B Ouosioruu. BnusHue 3BOIIONMOHHON TeOpUM Ha pa3BUTHE OMOJOTMM M JIPYTHX HayK.
CeunerenbcTBa 3BoNIONMH. [laneoHTONOrMYECKHE: TOCIIEA0BATEILHOCTD MOSIBJICHUS BUJIOB B
MaJI€OHTOJIOTUYECKONW JIETOMHCH, Nepexo/Hble (GopMmbl. buoreorpaduueckue: cXoACTBO H
pasznuuue ¢ayH u GIop MATEPUKOB U OCTPOBOB. DMOPHUOIOTHYECKHE: CXOJCTBA U PA3TUUHS
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTMYHBbIe, pYyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OHOXUMUYECKHE:
CXOJCTBO MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJUYECKHX IyTeH y Bcex
YKHUBBIX OPTaHU3MOB.

OpomononHass Tteopust Y. JlapBuna. I[lpennochulku BO3HMKHOBEHHUS JapBUHHU3MA.
JIBuKyImire Cuiibl HBOJIIOUMUM BHAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MIpH
OTPaHUYEHHOCTU PECYpPCOB, HeolpeaeiaéHHas U3MEHUMBOCTh, OOopb0a 3a CyIIECTBOBAHHUE,

€CTECTBEHHBIN 0TOOD) OK-01, OK-02,
Tema 6.2. Coneprkanne yaeOHOro MaTepuasa OK-04
MuUKpO3BOTIOLMS Cunrernueckas Teopus 3Bosroruu (CTD) u e€ oCHOBHBIE TMOJIOKEHUS. MUKPOIBOIIOIHS.
[Momynsimus Kak eAMHUIIA BUIA U SBOIIOIUY.
JBuxymue cuibl ((hakTOpbI)IBOJIIONUMU BHUJIOB B Hpupoje. MyTalMOHHBIA Mpolecc H
KOMOMHATHBHAasT M3MEHYMBOCTH. [lomynsnnoHHble BONHBI U Apeld reHoB. M3omsuus u
murpanusa. EcrecTBeHHBIE 0TOOpP — HampaBisioumuii  dakrtop aBoiouud. DopMmbl
ecTecTBeHHOro otbopa. I[IpucrnocoOneHHOCTh OpPraHu3MOB KaK pe3y/lbTaT 3SBOJIOIHH.
[Ipumepsl npucnocobneHuit y opranusmMoB. Apomopdo3bl U uavoagantTauuu. Bum u
Bu000pazoBanue. Kpurepuu Buga. OcHoBHBIE (GOpMBI BUI000pa30oBaHus: reorpaduyeckoe,
9KOJIOTMYECKOE
Tema 6.3. Copepxanue yueOHOTO MaTepuaa
MakponsBontonus Maxkpossomtorusi. Dopmbl  dBoNOIMM:  PUIETUYECKAs, TUBEPreHTHas, KOHBEPreHTHas,
napayuiensHas. HeoOpatuMocTh SBOIOIHH
[TpakTideckoe 3aHaTre (Ha BEIOOP MPENo1aBaTeNsl)
Ne 9 «CpaBHenue BUOB 0 MOP(HOIOTUYECKOMY KPUTEPUIO»
i «Onucanue NPUCIocoOICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIIHHOTO XapaKTepay»
Pa3nen 7. Bo3HUKHOBeHHE M pa3BUTHE *KU3HM HA 3emuie OK-01, OK-02,

17



Tema 7.1.
3apoxeHue
" PA3BUTHUC ) KU3HU

Conepkanue ydaeOHOTO MaTepuaia

JloHayuHble TPEACTABICHUS O 3apOXKAEHUM >KU3HU. HayuHble rumote3bl BO3SHUKHOBEHMUS
KHU3HU Ha 3emiie: abMoTeHe3 U MaHcnepMus. XUMHUUECKas: 3BOJIONMS. AOHMOTEHHBIA CHHTE3
OpraHMYECKHUX BEILIECTB U3 HEOPraHWYECKUX. OKCIEPHUMEHTAIbHOE IOATBEPKACHUE
XUMUYEeCKOW »Bosonuu. HavanbHple sTambl Omonornueckoit spomtonuu. ['mmoresa PHK-
Mupa. PopMupoBaHHE MEMOpPAaHHBIX CTPYKTYp U BO3HMKHOBEHHME IPOTOKIETKH. llepBbie
KJIETKU U UX 3BOJIIOLMSL. POPMUPOBAHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

PazButne xu3nu Ha 3emuie 1o 3paM u nepuogam. Karapxei. Apxerckas U IpoTEpO30McKas
apbl. Ilanmeosoiickast spa U e€ mnepuonbl: KeMOPHICKUM, OPIOBUKCKHM, CHIIYpUHCKUM,
JI€BOHCKHM, KAMEHHOYIOJIbHBIN, NEpMCKH. Me3030icKas dpa U €€ NEepHOJbl: TPUACOBBINM,
OpcKuid, MenoBou. KaitHo3olckas 3pa W €€ Nepuojbl: NaJeOre€HOBBbINM, HEOTCHOBBINH,
AHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema

OpraHu4eCcKoro Mupa.

[Ipoucxoxnenue
YEJI0BEKa —
aHTPOIIOTEHE3

Conepxanue ydaeOHOTO MaTepuaia

Cucrema OpraHMYEeCKOTO MHUpPa Kak OTpaKeHHE HBOIONUHA. OCHOBHBIE CHCTEMATHYECKHE
TPYNIBl OPraHU3MOB. XapaKTEPUCTHKA KJIMMaTa M TEOJIOTHMYECKHX MpoIreccoB. OCHOBHBIE
9Tanbl SBOJIOLUHM PACTUTENBHOTO U JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHud u
XKUBOTHBIX. [losiBiIeHHE, paclBET U BBIMUPAHHUE TPYII )KUBBIX OPraHU3MOB.

DOBOJIONMS  4YeNOBEKa. AHTPOMOJIOTHSI KakKk Hayka. Pa3BuTue TIpEACTaBICHUN O
MIPOUCXOXKICHUM YeJoBeka. Metoapl u3ydeHusi aHTporioreHe3a. CXOJCTBA U pa3IUuus
YyeloBeKa M JKUBOTHBIX. CHCTEMaTHYecKOoe IOJIOKEHHE 4YenoBeKa. JIBWKyIliue CHbl
(dakTopel) anTpomorene3a. HacneacTBeHHAas HM3MEHYMBOCTh U €CTECTBEHHBIH OTOOP.
OO01ecTBEHHBIN 00pa3 ®KU3HU, U3TOTOBJICHUE OPYIHI Tpy1a, MBIIIUICHUE, PEYb

Tema 7.3.
OCHOBHBIE CTaIUA
3BOJIIOLUHU YEJI0BEKA

CopepxaHnue yueOHOro Marepuaia

OCHOBHBIE CTaJUM W BETBU HBOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YeIoBEK yMEbli,
UYenosek npsaMoxosmui, YeaoBek HeaHaepTanbCKui, YeroBeK pa3yMHbIH COBPEMEHHOIO
tuna. Haxoku McKomaemMbIX OCTAHKOB, BpeMs CYIIECTBOBAaHHUS, 00IACTh PACIPOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

UYenoBeueckrne packl. OCHOBHBbIE OOJBIIME pachl: €BpoNeouHasi (eBpasuiickas), Herpo-
aBCTpajionHas (9KBaTOpHalibHAs), MOHTOJIOMIHAs (a3uaTCKO-aMepuKaHcKas). UYepTsl
MPUCTIOCOOIEHHOCTH TPEICTABUTENEH YETOBEUECKUX pPac K YCIOBHSIM CYIIECTBOBAHHSL.
EnuncTBO yenoBeueckux pac. Kputuka pacuzma

[IpakTryeckoe 3aHsTHE (Ha BEIOOp MpenoaBaress)

Ne 10 «BpeMH U ITYTU paCCCIJICHUS YCJIOBCKA I10 IIJIAHCTE»
niIn «HpI/ICHOCOGHCHHOCTb YCJIOBCKA K PA3HBIM YCJIOBHUAM CPCABI. Bausxue reorpa(bﬂqecxoﬁ
CpCabl HA MOp(bOJlOFI/IIO u (I)I/ISI/IOJ'IOFI/IIO YCIOBCKa»

OK-04

Pazpnen 8. Opranu3msbl 1 OKpy»kamas cpeaa

Tema 8.1.

| Coneprxanne yue6HOro MaTepuana

N

OK-01, OK-02,
OK-04, OK-07
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Okojorus
Kak Hayka. Cpenbl

DKoJIOTHS KaK HayKa. 3a/laud U pa3/ieibl 3KOJIOTUU. MeTO bl SKOJIOTUYECKUX UCCIIEOBAHUIA.
DKOJIOTUYECKOE MHUPOBO33PEHUE COBPEMEHHOro 4ejoBeka. Cpenbl OOMTaHUS OPraHU3MOB:

KU3ZHU. BOJIHAs, HA3€MHO-BO3/YIIHAsi, TMOYBEHHAs, BHYTPUOPTaHU3MEHHAA. OKOJIOTHYECKUE
DKOJIOTHYECKHE ¢dakropel. Krnaccudurarus SKOJIOTHYSCKUX (PAKTOPOB: a0MOTHYCCKUE, OMOTHYECKHE U
(hakTopbI aHTpornoreHHple. JleficTBHE 93KOJOrMYecKnX (HaKTOPOB Ha OpPraHu3Mbl. AOMOTHYECKHE
(akTophI: CBET, TEMIIeparypa, BIaKHOCTh. Dotonepuoau3m. [IpucnocobiaeHuss OpraHu3MoB
K JeicTBuIO abuotnyeckux ¢akTopoB. bruomorndyeckue putmbel. buotmdeckue (akTopsl
Buapr  OMoTHuYeCKMX B3aMMOJEWCTBHI: KOHKYPEHIMS, XWINHHYeCTBO. [lapasutusm,
MYTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIN3M, HEUTpaIn3Mm.
3HayeHHe OMOTUYECKHX B3aWMOJCHCTBUN IJIsi CYIIECTBOBAHUS OPraHU3MOB B MPUPOJIHBIX
coo0I111ecTBax
Tema 8.2. Coneprxkanne yaeOHOro MaTepuaa 1
DKOJIOTHYECKHE DKOJIOTHYECKHE XAPAaKTEPUCTHKUA TOomyiasaiud. OCHOBHBIE TIOKA3aTeNW  MOMYJISIHH:
XapaKTEePUCTUKHI YUCJICHHOCTh, IIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHTparms. JuHamuka
TIOTTYJISIIH YUCJICHHOCTH TOMYJISAIAH U €€ PeryIsIus
ITpakTHYeCKOE 3aHATHE 1
No 11 «IToacué€Tt mIOTHOCTY MOMYJISIIUNA Pa3HbIX BUIOB PACTCHHIN
Pasznen 9. Coo01iecTBa 1 YK0JIO0rHYeCKHE CHCTEMBI 10 OK-01, OK-02,
Tema 9.1. Cojepxanue yueOHOro MaTepuaa 2 OK-04, OK-07
Coobmectra Coo0Omectso  opranusmMoB  —  Ouoneno3.  CTpykTypsl ~ OMOLIEHO3a:  BHIOBaf, IK°...
OpraHu3MOB, MPOCTpPaHCTBEHHAd, Tpoduyeckas (mumieBas). Bunbi-nomunanTel. CBs31u B OHOLIEHO3E.
9KOCHCTEMBbI Okonoruueckue cucteMbl (3kocucteMsl). [lonarue o0 »skocucreMe U OHUOTeOIeHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMbI: MPOJIYLEHThl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopoT BeliecTB M MOTOK 3HEPTUM B dKocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumieBbie menu u cet. OCHOBHBIE TOKa3aTeNd SKOCHUCTEMBI: Ouomacca,
MPOIYKIHSL. DKOJIOTHYECKUE MUPAMUJIBL: MPOJYKIIMH, YUCICHHOCTH, OMomacchl. CBoiicTBa
9KOCHCTEM: YCTOWYMBOCTb, caMoperynsanus, pazsutue. Cykueccus
Tema 9.2. CopepxaHnue yueOHOro Marepuaia 2
[Tpupoausie [Ipupoanbie SKOCHUCTEMBI. ODKOCHCTEMBI pPEK U 03€p. DKOCHUCTEeMa XBOWHOTO WIH
9KOCHCTEMBI LIIMPOKOJIMCTBEHHOTO jeca. AHTpONOTE€HHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI.
YpboakocucreMbl. buonormueckoe ©  XO3SCTBEHHOE 3HAYEHHE arpodKOCHCTEM U
ypboskocucteMm. buopasznooOpaszue kak (akTop ycToWuuBocTH 3KOocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3emiie
Tema 9.3. Conepxanue yueOHOT0 MaTepuaa 2

3TIK ®I'OC CIO npodeccuu Witk CrieNUaTbHOCTH JOMKHBL ObITh OTPAXKEHBI B COIEPKAHUMYIEOHOr0 MaTepuaa
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buocdepa —
rio0apHas
SKOCHUCTEMA 3eMITH

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panunpl, coctaB u cTpykrypa duocdepst. Kusoe
BemecTBO U ero (yHkiuu. OcobeHHOCTH Onocdepsl Kak TIOOATBHOW HKOCHUCTEMEI.
JluHamu4eckoe paBHOBecHMe U oOpaTHas cBs3b B Ouocdepe. KpyroBoporsl BemiectB u
OMOTeOXMMHUYECKHE IHKIBI 3JEMEHTOB (yriiepojaa, aszoTa). 30HAIBHOCTh OHOCHEpHI.
OcHOBHBIE OMOMBI CYIITN

Tema 9.4. IIpodeccHoHATbHO OPHEHTHPOBAHHOE COePKAHHE
Bnusiaue YenoseuectBo B Omocdepe 3emimn. AHTpOTIOTeHHBIE U3MEHEHHs B Onocepe. [modanbHbIe
AHTPOTIOTEHHBIX sKostorndeckue mpodiemsbl. CocyiecTBOBaHWE TMPHUPOABI M uenoBedecTBa. CoxpaHEeHHE
(hakTopoB Ha Onopa3zHOOOpa3uss Kak OCHOBa ycToWuumBOoCTH Ouocdepbl. OCHOBA PAINMOHAIBLHOTO
ouochepy yIOpaBleHUs] NPUPOTHBIMU pPECypcaMU M HX HCHOJIb30BaHue. JlocTrkeHHs OMOJIOTHH H
OXpaHa IPUPOIBLI
[TpakTrueckoe 3aHsTHE (Ha BEIOOD MperogaBaTes)
No 12 «OTx0161 TPOU3BOACTBA»
WK «DKOJIOTHYECKUE aCMIEKTH TPOPECCHOHATBHOM IEATETHHOCTI
nin «IIpodunaktuka nmpodeccuoHambHBIX 3a007I€BaHUIIN
nunu «BnustHue Mpon3BOACTBEHHBIX (DAKTOPOB HA OPTaHU3M YEJIOBEKA»
Tema 9.5. IIpodeccuonaibHO OPHEHTHPOBAHHOE cojAep:kaHMe (coaep:kaHHe TPHUKJIATHOTO
BnusiHue counanbHo- | MOayJist)
HKOJIOTHUECKUX 3M0pOBbE U €ro cocTaBistrone. OakTophl, MOJOKUTENFHO W OTPHUIIATEIHHO BIMSIONIME HA

(hakTOpoB Ha
3I0POBBE YEIOBEKA

opranu3M uejoBeka. [IpoOsemMa TEXHOTEHHBIX BO3JCUCTBHI Ha 3JI0POBhE UEIOBEKA
(3MeKTpOMarHUTHBIE TM0JIsI, ObITOBasg XuUMHS, H30BITOYHBIE IIYMbI, paJudanus M T.IL.).
Apnanranus opraHu3Mma 4YejloBeka K (akropaM OkpyxkKaromieil cpenpl. [IpuHIUIBL
dbopmupoBanus 310poBbecOeperatomiero noseaeHus. Ousnyeckas akTUBHOCTh U 3/10POBBE.
broxumuueckre aceKThl paliiOHaIbLHOTO MUTAHUS

JlabGopaTopHble 3aHATHS

Ne 3 «YMcTBeHHas pabOTOCIIOCOOHOCTHY

i «BnusiHnue abnotnyecknx (pakTopoB Ha YeIoBeKa» (B KaueCTBE TPUITEPOB, CHIKAIOIIUX
paboTOCTIOCOOHOCTh,  HCIIOJIB30BATh  YCIOBUS  OCYIIECTBICHUS  MPOQecCHOHAIBHOM
JeSITENILHOCTH: IITyM, TeMIeparypa, pundeckas Harpys3ka u T.1.)

Paspnen 10. Cesiekuusi Oprann3mMoB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Cenexuusa
KaK HayKa U TpoIecc

Cogepxanue yueOHOro Marepuala

Cenekuus Kak Hayka W Ipolecc. 3apoXACHHE CeleKUnu U aomectukauus. Yuenue H. U.
BaBuiioBa 0 1eHTpax MHOrooOpasusi M MPOUCXOXKACHUS KyJIbTYpPHBIX pacTeHuid. LIeHTpsI
MPOUCXOKACHUS JIOMAIIHUX >KUBOTHBIX. CopT, mopoja, mraMmM. COBpEeMEHHbIE METOMbI
CEJIEKIIUH. MaccoBbrit
W WHIWBUIyalTbHBIH OTOOpPHI B CEJEKIMU PACTeHUU M KHUBOTHBIX. OIIEHKAa JKCTephepa.
brnuskoponcTBeHHoe ckpemuBanue — UHOpuauHT. Yuctas nuHUsS. CKpelnMBaHUE YHCTBIX

OK-01, OK-02,
OK-04, OK-07
IIK...
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auHui. ['eteposuc, mnu rudpuanHas cuina. HepoacTBeHHOe CKpellMBaHHWE — ayTOPHAMHT.
Otnanénnas rubpuamsanus u e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 M IOJIydeHHE
MOJUIUIONJOB. JIOCTHIKEHUS CENEKIUN PACTEHUH, J)KUBOTHBIX 1 MUKPOOPTraHU3MOB

Tema 10.2. buorexHonorust kak oTpacib NPOU3BOJACTBA. [ €HHas WHXKEHepus. OTambl CO3AAHUS 2
OcHoBBI pexomOunantHor JIHK m tpancrennsix opranmsmoB. Kierounas wmxenepus. Kierounsie
OMOTEXHOJIOTHH KYJIBbTYpBI. MUuKpOKIIOHaIBHOE pa3sMHOXEHHUE pacTeHui. KitonupoBanue
BBICOKOIIPOJTYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE U ITHUECKUE
npoOnemsl. 'MO — renernyecku MoIM(UIIMPOBAHHBIE OPTraHU3MBI
Tema 10.3. IIpogeccuonalbHO OpPHEHTHPOBAHHOE coO/iep:kaHMe (coAepikaHUe TPHUKJIATHOIO
buorexnonornu MO/1YJIfA)

B KM3HU 1 nipodeccnn | OCHOBHbBIC HAIPABJICHHUS COBPEMEHHOM OMOTEXHOJIOTHHU B MPOGECCUOHAIBLHOMN JISSITETbHOCTH
YEJI0BEKa. MeTtonbl OMOTEXHOJIOTUH. OObeKThI OMOTEXHOJIOTUH. OTHka
OMOTEXHOJIOTHIECKUX
U TEeHeTHMYeCKUX JKcrepuMeHToB. I[IpaBuima mnoucka W aHanmu3a OMOAKOJIOTHYECKOM
nHpopmanuu
U3 pa3jIMyYHbIX UCTOYHHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JIMTEpaTypa, CPeiCcTBa MacCOBOM
nHpopMmanuu, cetb IHTEpHET U Ipyrue)

[TpakTrueckoe 3aHsTHE 2
Ne 13 Keiicel Ha aHanm3 WHGOPMAIMK O HAYYHBIX JOCTIKCHHSIX B 00JIACTH T'€HETUYECKHX
TEXHOJIOTHH, KIIETOYHOW HHKEHEPUH, TTUIIIEBBIX OMOTEXHOJIOTHIl.
Ne 14 3amura keiica: TpeACTaBICHHE pE3YJIbTATOB PEIICHUS KEHCOB (BBICTYIICHHUE C
MIPE3CHTAINCH )
Pasznen 11. PemeHue KeiicoB B 00,1acTH OHOTEXHOIOTHIA * 6
Tema 11.1.1. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COIEePKAHME 6
buorexnonorun Pa3BuTHe mpOMBINUIEHHON OMOTEXHOJIOTHI M €€ MPUMEHEHHUE B JKU3HU UYeIOBEKa, MOUCK U

B ITPOMBIIIJIICHHOCTH

aHayu3 UHQOPMAIMK U3 PA3NIMYHBIX UCTOYHUKOB (HaydHas U y4yeOHO-Hay4dHas JUTEpaTypa,
cpencTBa MaccoBoi nHpopmaImu, cetb HTepHeT u npyrue)

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 15 Keiicel Ha aHanu3 mHGOpPMaLMU O Pa3BUTHH HPOMBIIIIEHHOW OmoTexHoJsoruil (mo
MUHU-TPYIITIaM).
Ne 16 3ammra keiica: mpencTaBieHHE pe3ylbTAaTOB PELICHHUsS KEHWCOB (BBICTYIUIEHHE C
Ipe3eHTalIuen)

OK-01, OK-02,
OK-04, OK-07
IIK...

IIpome:xxyTouyHas aTre

cranus (JuddepeHIMpoBaHHbIA3aYeT)

**k*k

Bcero:
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1. yCJIOBI/Iﬂpea.]'[l/l3allHHHPOFP&MMLIOﬁmCOﬁpaSOBaTeﬂbHOFOHp eamMeTra

1.1. Anspeanu3anMunporpaMMepInpeIMeTanpeaycMoTPpeHKAOUHETOH0I0T MU
Kabuner«buonorun»,0cHameHo00py10BaHUEM:
Me0enb, JI0OCKa, MeJ, HarlsagHble TocoOmsl (KOMIUIGKTH Y4eOHbIX Tabnwil,
IJIAKaTOB), TEXHUYECKUMHUCPEICTBAMUOOyUEHUS:
KOMIIBIOTEPCYCTPONCTBAMUBOCTIPON3BEACHUA3BYKA, M
YIBTUMEINA-TIPOEKTOPC IKPAHOM,

1.2. NudopmanuonHoeodecnedeHuePeaTH3AUNTIPOTrPaAMMbI
Jlispeai3anurmpor paMMbION0INOTeUHBIH (DOHT00pa30BaTeIbHOHOPraHH3aI MMM EETIICYATHRIC
W/WIM  DJIEKTPOHHBIE  00Opa3oBaTelibHbIE W HWH(POPMALMOHHBIE  PECYpChl, PEKOMEHIOBAaHHBIC
JUIHCIIONb30BaHUSIBOOPA30BaTEILHOMIIPOIIECCE, HE CTAPIIETISITH JIET CMOMEHTAU3aHuUS.

3.2. Nudopmanmnonnoe odecrnevyenmne
00yyeHusiOcHOBHaslIMTEpaTypa
1. B.M.Koncrautunos,A.I'.Pe3anoB,E.O.®aneeBa.buonorus, yueonuk,M, Axkagemus,2018r.
2. B.M. Koncrantunos, A.I'. Pe3anos, E.O. ®aneeBa. buonorus, yueOuuk (st mpodeccuii
HCIeUalIbHOCTEHTEXHNUEeCKOrouecTeCTBeHHOHayyHoronpoduist),M,Axkagemus;,2019r.
3. A.A Kamenckwuitnnp.buosnorus10-11xkmacc,M,IIpocsemenne,2018r.

HNuTepHeT-pecypceb:

1. http://biology.asvu.ru/-Besouonorus. CoBpeMeHHasIOMOIIOTHs,CTaThH, HOBOCTH, OO0 TEKA.

2. http://window.edu.ru/window/- equHoe OKHO I0CTyIa K 00pa3oBaTeIbHBIM pecypcam
HNuTtepuernoonosorun

3. http://www.5ballov.ru/test-rectiissabuTypHEHTOBITO BCEMYIIKOJILHOMYKYPCYOHOIOTHH.

4. http://lwww.vspu.ac.ru/deold/bio/bio.htm- TenekoMMyHHKAIIMOHHBIE BAKTOPHHBI 110 OHOJIOTHH -
9KOJIOTHU

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIBHOUJIUCHUIIJINHBI

KoHTpoubnoneHkape3yabTaTOBOCBOECHUA00IIE00pa30BaTEIbHO N AUCIUILTUHBIPACKPBIBAIOTCAYED

e3 JTUCIUTIIMHAPHBIC PE3YIIbTATHI, HaIpaBJICHHBIC Ha (dhopmHupoBaHHE 0o0IIuX n
poheCCHOHATBHBIXKOMITETCHIIMIUIIO pa3/ielaMUTEMaMCOACPKaHUAYIeOHOT0 MaTeprara.
O0massKkoMneTeHII NS \ Pazgen/Tema TunoueHoYHbIXMEPONPUATHI
Pa3nen 1. Kierka — cTpyKkTypHO- KonTponbHaspadboTa«MoneKyIsipHbIITypOBEHbO
(GyHKIHOHAIbHASIETUHUIIAKUBOTO praHu3alUuKUBOTOY
OKO02 buonorusa xak 3anmonHenne  TaOMHMIBI C  OMHUCAHUEM
Hayka.OOmasxapakTep | MEeTOJOBMUKPOCKOUPOBAHUS c X
HCTHKAKU3HU JOCTOMHCTBAMH MHEIOCTATKAMH.
3anonHeHneTabnuIb«BKiiaydeHpIXBpa
3BUTHEOHOIOTHI

3al'IOJ'IHeHHeCpaBHHTeHLHOﬁTa6HHHBICXOI[CTBaI/Ipa
3JIMYUKUBOTON HEXKUBOT'O

OKO01, OK02, OK04 CrpykrypHO- TectupoBanue
(GyHKIMOHATBHASIOP Pa3paboTkamMeHTanbHOMKAPTHIIOKIACCU(PUKALUUKIT
TaHU3alUAKIETOK €TOKMHUXCTPOEHUIOHANPO-UIYKAPUOTHUYECKHUX H T10
[apcTBaM B MUHU rpynnaxOT4eTino
nabopaTopHoiipadboTe
OKO01,0K02 CrpykrypHO- ®poHTAIBHBIN
(yHKIMOHAJIbHBIE onpocPa3paboTkarioc
capust
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(baxTopsl
HACJIEJCTBEHHOCTH

PemenuesanaunaonpeneneHue
IIOCJIEI0BATEIILHOCTUHYKIIEOTHI0B,AMUHOKHCIIOTB
HOPMEU BCIIY4aCU3MEHECHHUS
II0CJIe10BATEIbHOCTUHYKIEOTH I0B/JHK

OKO02 OOmeH BelecTB OpoHTATBHBIHOTIPOC
UIpEeBpaIieHne 3anoTHeHUE CPAaBHUTEIHLHOM
SHEPTUUBKIICTKE TaOJIUIBIXapAKTEPUCTUKTUIIOBOOMEHAB
€IIEeCTB
OKO02,0K04 JKuzHeHHbII YcTHbIN onpoc

HUAKJIKJIETKU. MuTto3.M
eiio3

Pa3paboTkanieHThIBpeMEHNKU3HEHHOTOLIUKIIA

Paznen2.CrpoenuenpyHKUMUOPranusmMa Kontponsnas padota “Ctpoenue u
¢yHKUMHOpranusma”
0OKO02,0K04 Crpoenueoprannzma TectupoBanue
Pa3paboTkameHTanbHOMKAPTHITKAHEH,0praHOBHC
UCTEMOPIraHOBOPraHU3MOB (PacTeHHUs,
YKUBOTHBIE,YETIOBEK)CKPATKONXapaKTEPUCTUKOUH
X YHKITANA
OKO02 Dopmbl @ pPOHTABHBINOIIPOC
Pa3MHOXEHUSIOPraHu3 | 3amoJiHeHHe TaOJIUIIbI C
MOB KpaTKOWXapaKTEPUCTUKOMUIIpUMEPAM
n(hopMpa3sMHOKEHUSIOPTaHU3MOB
OKO02,0K04 Onrorenes Tect/onpoc
pacTeHuii, KuBOTHbIXM  |CocTaBieHNE KU3HEHHBIX [IUKIJIOB PACTEHUN
YeJloBeKa noot/aenaM (MOXOBUIHBIE,
XBOLIEBU/IHBIE,IAIIOPOTHUKOBUTHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)
OK02,0K04 3aKOHOMEPHOCTH DpOoHTATBHBIHOIIPOC
HacJe10BaHus TecTtnoBonpocaMieKu
Pemenue 3a1a4 Ha onpeeneHue
BEPOSATHOCTUBO3HUKHOBEHUS HACJIEICTBEHHBIX
MPU3HAKOB MPUMOHO-, IU-, TOJUTUOPUTHOM U
AHAJIM3UPYIOLIEMCKPEIIMBAHUH, COCTABIICHUE
T€HOTUIIMYECKUXCXEMCKPEIINBAHUSA
OKO01,0K02 ClelieHHOEH Tect
acjeI0BaHUET Pewienue 3agau Ha onpeneneHue
PU3HAKOB BEPOSTHOCTUBO3HUKHOBEHUS HACJIEICTBEHHBIX
MIPU3HAKOB MPUCLIETUICHHOM HacCJIEe10BaHUM,
COCTaBJICHUET €HOTUITNYECKUXCXEMCKPELIMBAHUS
OKO01, OK02, OK04 3aKOHOMEpPHOCTH Tect
WU3MEHUYUBOCTH

Paszpnen3.TeopusyBoaonun

KontponsHaspabora“TeopeTnueckneacnekThl
3BOIIOLUIKA3HUHA3eEMIE”

OKO02,0K04 HcropusssontoninoHHOT |DpoHTANBHBIMOIIPOC
oyueHust. MukposBoutor |Pa3zpaboTkarioccapusTepMUHOB
us
OKO02 Makpossomntonus.B OuenuBaemasi JUCKYCCHS:
OK04 O3HUKHOBEHUE UCIIO0JIb30BAHUEAPTYMEHTOB, OMOJIOTMYECKOM
Upa3BUTHUE )KU3HU TEPMHUHOJIOTUY UCUMBOJIMKY AJIS
Ha3emiie JI0Ka3aTeNNbCTBA POJICTBAOPTaHU3MOB Pa3HbIX

CHUCTCEMATUYCCKUX
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rpynmnPa3paboTKaneHTHIBPeMEHUBO3SHUKHOBEH
usH
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Pa3BUTHUSDKU3HUHA3EMIIE

OKO02 [Ipoucxoxaenue VYeTHbII onpoc
OKO04 4eJI0BeKa —
AHTPOIIOTEHE3
Paznend.dxoJorus
OKO1, OK02, OK07  |9konoruueckue Tect 1o sKoJIOTHYECKUM (PaKTOpaM H
(baKTOPBIUCPEIBIKI3HA | CPEAaMKH3HUOPTaHIH3MOB
OKO1, OK02, OK07  (Ilomynsauus, CocTaBieHHECXEMKPYTOBOPOTABELIECTB, U
cooO11ecTBa, CIIOJIb3YsIMATEepUANIbUIEKIIUT
9KOCUCTEMBI
OKO01, OK02, OK07 buocdepa - YCTHBIN
riobanpHassKosornuec |ompocTect
KascucremMa
OKO01, OK02, OK04 Bnusiaueantpon Tect
OKO07 OTEHHBIX [IpakTnueckaspadora“OTX0BITPOU3BOICTBA”

(hakTopoB Habuochepy

OKO02, OK04, OK07

Biusane conmaabHO-
9KOJIOTHYSCKUX
(akTopoB Ha
3J0pOBBHEYEIIOBEKA

BrimonmaennenabopaTopHOipabOTH:
"Brnussane abuotnueckux hakTopoB Ha
yesloBeKa(HU3KHEeH BbICOKHETeMITepaTyphl)"

PaznenS.BuosioruaB:xu3zHu

OKO01,0K02, buotexHosoruu B BrimonHeHue kelica Ha aHau3 nH(popMaIum
OK04 SKA3HUKAXKIOTO OHAYYHBIXIOCTHKECHUSXBOOIACTUT CHETHICCKUXT
€XHOJIOTUM, KJIETOYHOW UHXEHEPHUH,
MUIEBBIXOMOTEXHOJIOTHH (TIO TPYIITIaM),
MIPE/ICTaBICHUEPE3yIbTaTOBPEIICHUS KEHCOB
OKO1, OK02, OK04 |IIpombIuieHHas BrinonHeHue kelica Ha aHau3 nH(GopManuu
OMOTEXHOJIOTUS OPa3BUTHUH MMPOMBINIJICHHOW OMOTEXHOJIOTUI
(morpymmam),npeacTaBiICHUEPE3yIbTaTOBPEIICH
HSIKEMCOB
OKO01, OK02, OK04 ConuanbHo- BrinonHeHue kelica Ha aHau3 nH(popManuu

3TUYECKUEACIIEKTHION0TE
XHOJIOTHH

003THYECKHX acleKTaX Pa3BUTHUSL OMOTEXHOIOT Uit
(morpymnmam), IpeacTaBlIeHUEe Pe3yIbTaTOB
pEeLICHUSIKEMCOB

OKO01, OK02, OK04

buorexnonorun
ATEXHUUYECKUECUCTEM
BI

Brinonnenuekelicanaananu3uHpopmalopa
3BUTHSI OMOTEXHOJIOTUH C
MPUMEHEHUEMTEXHUYECKUXCUCTEM(TIOTpyTIa
M),
MIPE/ICTABICHUEPE3YIbTaTOBPEIICHUSKEICOB
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