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PABOYAS TIPOTPAMMA YYEFHOM JUCIHUILINHBI PASPABOTAHA

HA OCHOBAHMUU:

1. @egepanbHOr0 TrOCYJapCTBEHHOI'O  0OpA30BaTEIbHOIO  CTAHJIApPTa  CPEAHETO
npodeccuoHaibHoro obpaszoBanus mo crnenuanbHoct 09.02.07 WMudbopmannoHnHbie
CUCTEMBI M TpOrpaMMHpOBaHue, yTBepkaeHHoro IIpukazom MwunoOpnayku Poccum ot
09.12.2016 Ne 1547

2. denepanbHOTO TOCYNAPCTBEHHOTO 00pa30BAaTENBHOTO CTAaHAApTa CPEIHETO OO0IIero
oOpazoBanus, yTBepxkaeHHOro Munoopuayku Poccun 17 mast 2023 . Ne 413

3. Yuebnoro mrana CI1IO YacTHOro mpodeccnoHanbHOr0 00pa3oBaTeIbHOTO YUPEKIACHUSI
«Jdoneuxuit uncruryt IOxnHoro VYuuepcurera (MVYbull)» cneunansnoctn 09.02.07
HNudopmarionHpie CUCTEMBI U MPOTPaMMHUpPOBaHUE, YTBepKIAeHHOTro Ilemarormueckum
coBeToM 26.04.2024 r. ITpokon Ne 1.

C YUETOM:

1. IlpumepHoii paboyeil mporpamMmbsl 00II€00pa30BaTENbHON JUCIUILUIUHBI «bBUOIOTH
st Tpo(eCCHOHANBHBIX 00pa30BaTENbHBIX OpPraHM3alUi (PacCMOTpPEHa Ha 3aceJaHHud
[Tenarornueckoro coBera ®I'bOY AIIO MUPITO npotokon Ne 13 ot 29 centsabps 2022 r.;
yTBepk/IeHa Ha 3acemaHuu CoBeTa IO OIIGHKE COJCpKAHHUA M KadyecTBa MPHUMEPHBIX
pabouux mporpamMMm 00IIe00pa30BaTEIHPHOTO U  COIMATBHO-TYMaHUTAPHOTO ITUKIIOB
cpeanero npodeccuonanibHoro oopazoBanus ot 30 HOsOpst 2022 1. [IpoTokon Ne 14).



1 MACIIOPT PABOYEM ITPOT' PAMMBI

YYEBHOI'O IPEIMETA «BHOJIOI' 51>

1.1 O6saacTh npuMeHeHusi pado4eil NPOrpamMmbl

[Iporpamma yueOHOTO mpenMera «buonocusy SBASETCS YacThiO 00IIe00pa30BaTEIHLHOTO
y4e0HOr0 IUKJIa MPOTrpaMMbl MOATOTOBKH CIEIHATMCTOB CPEAHETO 3BEHA IO CHEIUAIBHOCTH CPEIHETO
npodeccuonansHoro obpazoBanus: 09.02.07 Hugpopmayuonusvie cucmemvl U NPOPAMMUPOSAHUE

mexHo0euyecko2o mpoduiis mpopecCuOHATBHOTO 00pa30BaHUS.

1.2 MecTo y4eOHOro npeamMera B CTPYKTYpe OCHOBHOI nmpodeccnoHaIbHOI 00pa30oBaTe/IbHOI
NPOrpamMmbl
«buonorusi» sgBngercs y4yeOHBIM TMpPEeIMETOM U3 00s3aTeNbHOM MpeaMeTHOM 00iacTh
«EctectBenHo-Hay4uHbIe TpeameThiy OI'OC cpemnero obiero oopa3oBaHusl.
YpoBeHb ocBoeHHsI yueOHOTO TipenMeTa B cooTBeTcTBUU ¢ DI'OC cpennero obmiero oopazoBaHus

0a30BbIil.

1.3 Hean u 3agaum y4yeOHOro mpeaMera — Tpe0OBaHMS K pPe3yJbTATaM OCBOCHUSl Y4eOHOIrO
npeaMera

Heab yuyeoHoro mpeamera — (GopMHpOBaHUE y OOYUYAIOMIMXCS IMPEICTABICHHUS O CTPYKTYPHO-
(GYHKIIMOHATIFHOM OpraHu3allK >KUBBIX CHUCTEM pPAa3HOTO pPaHra Kak OCHOBBI MPUHSTHS pEIIeHUN B
OTHOIIEHUU 00BEKTOB KUBON MPUPOJIBI U B TPOU3BOJCTBEHHBIX CUTYAIIHIX.

3agauu yueOHOro npeamera:

— c(hopMUPOBATh TOHUMAHUE CTPOCHHSI, MHOTOOOpa3usi U 0OCOOEHHOCTEH JKUBBIX CHCTEM Pa3HOTO
YpOBHSI OpraHU3allid, 3aKOHOMEPHOCTEW IMPOTEKaHUs OHOJOTUYECKUX TMPOIECCOB U SBICHUN B
OKpYy>Xalollen cpejae, IEeJIOCTHOM HaydyHOM KapTUHOM MUpa, B3aWMMOCBSA3M M B3aMMO3aBUCUMOCTHU
€CTECTBEHHBIX HayK;

— pa3BUTh YMEHHS OMNPENENISITh JKUBBIE OOBEKTHI B MPHUPOAEC; MPOBOIUTH HAOIIOIEHUS 3a
OKOCUCTEMAaMH [UJISl BBISIBICHHUS €CTECTBEHHBIX W AHTPOIMOTEHHBIX HW3MEHEHUU, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH;

— copMUpOBaTh HABBIKM MPOBEJIEHUS NPOCTEHIINX OHUOJOrMYECKUX SKCIEPUMEHTAIbHBIX
HCCIIE0BAHUH C COOI0ICHUEM TTpaBriI 6€30macHOro o0paleHus ¢ 00beKTaMu U 000PYyI0BaHUEM;

— pa3BUTh YMEHHUS HCIIOJIb30BaTh HMH(OPMAIMIO OMOJOTHYECKOT0 XapakTepa W3 pa3iIHMuHbIX

HCTOYHHUKOB,



— chopMHpOBaTh YMEHHUS MPOTHO3UPOBATH MMOCIEACTBUSA CBOEH AEITEIBHOCTH IO OTHOIIEHUIO K
OKpYyKaroIlien cpene, COOCTBEHHOMY 370pPOBbIO; OOOCHOBBIBATh M COOJIONATH MEPHI MO MPOPHIAKTHKE
3a00JIeBaHUI;

— chopMHpOBaTh MOHMMAaHHE 3HAYUMOCTH JOCTHKCHHN OHOJOTMYECKON HAYKW M TEXHOJIOTHH B
MPAaKTUYECKON JIEATEIbHOCTH YeJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIAMIUHCKAX TEXHOJOTHH U

arpoOMOTEXHOJIOTHA.



2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOTI'O ITPEJIMETA

«BHOJOTI'US»

Kox u HaumenoBanue

[Tnanupyemble pe3yabTaThl OCBOECHHS Y4eOHOTO MpeameTa

bopMHUpyEMBIX OO6mue JlucuunnuHapHble (IpeIMeTHBIE)

KOMIIETEHITNH
OK 01. Bribupats crioco0s! | B yacTu Tpy10BOro BOCIIMTAHUSI: — chOpPMHPOBAHHOCTH 3HAHUHA O MECTE M POJIH
pemeHusn 3a1a4Y | — TOTOBHOCTh K TPYyIdy, OCO3HaHWE IIEHHOCTH MAacTEepCTBa, | OMOJIOTHH B CHCTEME HAy4YHOTO 3HAHUS,
npodeccrnoHabHOM TPYIOTIO0uE; (YHKIIMOHATTLHOW TPAMOTHOCTU YEJIOBEKa IS
ACATCIILHOCTH — TOTOBHOCTh K aKTHBHOH JEATETbHOCTH TEXHOJNOTHYECKOH u | PEUICHUS XKU3HEHHBIX MPOOIIEM;
IIPUMCHHUTEILHO K| counansHON  HANpPaBIEHHOCTH,  CIOCOOHOCT  MHHIMUPOBATDH, | CHOPMHPOBAHHOCTD  YMEHHS  DACKDHIBATH
Pa3ITIHBIM KOHTCKCTaM IUIAHUPOBATh U CAMOCTOSTEIBHO BBIIOIHSITH TAKyHO S TEIBHOCTB;

CoJiep)KaHuE OCHOBOTIOJIAraloIIUX

— HHTEpEC K pa3InyHbIM cdepam npodhecCuOHaATBLHOM eI TeIbHOCTH;

OBnameHue  yHUBEpCANbHBIMH  y4EOHBIMH  [MO3HABATEIHHBIMU
JIeNCTBUSAMMU:

a) Oazoevle 102uuecKue Oeicmeust:

— CaMOCTOATENIhHO (HOPMYIHPOBATh U AKTyaTHM3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK WJIA OCHOBAHUS IS
CpaBHEHUS, KIIACCU(PUKAIIUU 1 0000IICHNUS;

— OIpenensaTh elu AeSITeTbHOCTH, 3aBaTh MapaMeTphbl U KPUTEPUN
UX JIOCTHIKEHUS,

— BBISBIIATh 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMATPUBAEMBIX

SIBJICHUSIX;
— BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTb, OLICHHUBATh COOTBETCTBUE
PE3YIBTATOB IIEJISIM, OLIEHUBATh PUCKHU TTOCIICICTBUN JIEATETLHOCTH;
— pa3BHUBaTh KPEAaTUBHOE MBIIUICHUE NPHU PEHICHUU >KU3HEHHBIX
poOJeM.

0) bazoevle uccnedosamenvckue 0euUcCmeus:

OHMOJIOTHYECKUX TCPMHUHOB U TTOHSTHIA: KHN3Hb,

KJIETKa, TKaHb, OpraH, OpPraHu3M, BHJ,
MOMYJISALIHSI, YKOCHUcTeMa, OnorieHo3, ouocdepa;
MeTabosm3M (0OMEH BEIIECTB M MpEeBpalieHue
SHEPTHH), (camoperymsus),

OnocuHTE3 OenKka, CTPYKTypHas OpraHu3aIus

romMeocTras

KHUBBIX CHUCTEM, ,Z[I/ICKp CTHOCTBD,
CaMOpermeuI/m,
(penponykius),

HU3MCHYUBOCTD,

CaMOBOCITPOU3BCACHUC

HaCJICACTBCHHOCTD,

SHEPTrO3aBUCUMOCTL, POCT U
Pa3sBUTHUC, YPOBHEBAsA OpraHu3anusd;

— c(OPMHPOBAHHOCTh YMEHHUS pacKpbIBaTh

coJiepKaHue OCHOBOIIOJIAT AIOIINX
OMOJIOTUYECKUX TEOPUH U TUIIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, 3BOJIIOLIIMOHHOM,

IMPOUCXOXKIACHUA )KU3HU U YCJIOBCKA,

— c(OpPMHPOBAHHOCTh YMEHHS pacKpbIBaTh




— BIIQJIeTh HABBIKAMH Y4YEOHO-HCCIIENOBATEILCKOM M TPOCKTHOU
JeATeTLHOCTH, HABBIKAMHU pPa3perieHus mpooiem;

— BBIABJISATh INPUYHMHHO-CICACTBEHHBIE CBSA3M W aKTyalU3HPOBATH
3a/1a4y, BBIIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHThI s
JOKAa3aTeNbCTBA CBOMX YTBEp)KIEHUM, 3aJaBaThb [apaMeTpbl U
KPUTEPUU PELIECHMUS;

— AHAJIM3UPOBATH NIOJYYEHHBIE B XOJI€ PEIICHUS 3a1a4y Pe3yibTaThl,
KPUTHYECKH OLEHUBaTh UX

AOCTOBCPHOCTb, IMPOrHO3UPOBATH

N3MCHCHHUEC B HOBBIX YCJIOBUAX;

— yMEeTb MEPEHOCUTH 3HAHMS B MO3HABATEJIBHYIO U MPAKTUYECKYIO
00JacTH KU3HEIEATEIILHOCTH;

— YMETb UHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEIMETHBIX 00JIaCTEH;
— BBIIBUraTb HOBBIC UJEH, MPELIararb OpUIMHAJIbHBIE MOAXOIbI U
peleHus;

— CIOCOOHOCTb MX MCIIOJIb30BaHMsI B I03HABATEIbHON U COLIMAIBHOMN
IIPaKTHUKE

OCHOBOIIOJIAraroe OMOJIOrMYECKHE 3aKOHBI U
3akoHomepHoctu (I'. Mengensa, T. Moprana,
H.U. BaBunoga, J. I'ekkens, @. Mromnepa, K.
bapa), rpaHuibl UX MPUMEHHUMOCTU K KUBBIM

CHUCTEMAaM;
— mpuodpeTeHne OIIbITA IIPUMEHEHUS
OCHOBHBIX METOJIOB HAy4YHOrO IIO3HAHUS,

WCIIONIB3YEMBIX B OWOJIOTHHU: HAOMIOACHUS |
IPOIECCOB  H
MIPOBEICHUS

OIIMCaHHuA KUBBIX CHCTEM,

SIBIICHHI, OpraHu3alu U
OMOJIOTMYECKOTO IKCIEPUMEHTA, BBIIBUKCHUS
3aBUCUMOCTHU MC)KI[y

THUIIOTC3, BbISABICHUA

HCCIICAYCMBIMHA BCINMYHNHAMU, 00BACHEHHS

MOJTyYEHHBIX Pe3yJbTaToOB M (HOPMYIHPOBAHUS

BBIBOJIOB C  HCIOJB30BAaHUEM  HAYYHBIX
MOHSITUI, TEOPHIl U 3aKOHOB;
— copMHpPOBAaHHOCTH  YMEHHSI  BBIJCISTH

CYLIECTBEHHbIE TIPU3HAKH BHUPYCOB, KIETOK
MPOKApUOT U DYKapHUOT;

MHOTOKJICTOYHBIX OpraHu3MoB,

OJTHOKJICTOYHBIX U
BUJIOB,
OMOTEOIIEHO30B M JKOCHUCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHa BEIIECTB M TMPEBPAICHUS
SHEPTUU B KJIETKE, dbotocuHTE3A,
IUTACTUYECKOTO W DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Meiio3a,
OILIOZIOTBOPEHHMSI, PA3BUTUS M Pa3MHOKCHHS,
WH/UBUIYAIBHOTO  Pa3BUTHS opraHuzma
(oHTOTEeHE3a), OOpPHOBI 3a CYIIECTBOBaHUE,
€CTECTBEHHOTO0  0TOOpa, BHA000pa30BaHUS,
MPHUCTIOCOOJICHHOCTH OpPraHU3MOB K  cpelne

O6I/ITaHI/ISI, BJIIUAHHUA KOMIIOHCHTOB 3KOCHCTEM,




AHTPOIIOTCHHBIX U3MEHEHHH B HSKOCHCTEMAax
CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB U
mpeBpalieHue SHepruu B ouocdepe;

— chOpMHPOBAHHOCTH yMEHUS pemarhb
OHOJIOTHYECKHUE 3aJ1auH, COCTaBIIATH
T€HOTUINMYECKUE CXEMbl CKpEIIMBaHUSA s
pPa3HBIX THWIIOB HACJEJAOBAHHS TPU3HAKOB Y
OpraHU3MOB, COCTaBJIATh CXEMBI IEepeHoca
BEIIECTB M DHEPrHMM B JKOCHUCTeMax (Ienu
MMATAHUS, TTAIIEBHIE CETH )




OK 02. Hcnonb3oBaTh
COBpEMEHHBIC CpencTBa
TIOWCKA, aHanm3a u
HUHTEPIpETAINN
nHpopmarun "
nH(pOpMaOHHbIE
TEXHOJIOTUT IE
BBITTOJTHEHUS 3aa4
npodeccrnoHaIbHOM
JeSTeIbHOCTH

B ob1actn HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— chOpMHPOBAHHOCTH MHPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHKH,
OCHOBaHHOTO Ha JHMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOCTO MECTa B HOJII/IKy.HBTypHOM MI/Ipe,

— COBEPIIECHCTBOBAHHE SI3BIKOBOM M YHMTATEILCKOW KYJIbTYPHI Kak
CpEACTBA B3AaUMOJAECHCTBUS MEK 1Y JIFOJbMH U TTIO3HAHUS MUDA;

— OCO3HAHWE IIEHHOCTH HAy4YHOH JESTEIBHOCTH, TOTOBHOCTH
OCyH_IeCTBJISITB HpOGKTHyIO nu HCCJ’IGI[OB&TGJIBCKYIO ACATCIIBHOCTDH
I/IHI[I/IBI/I,Z[yaJIBHO U B rpyHHe.

OBianenue

NEUCTBUSIMU:

YHUBEPCAIBHBIMU ~ y4EOHBIMH  I103HABaTEIbHBIMU

B) paboma c ungopmayueii:

— BJAQJeTh HABBIKAMH IOJIydeHHs HMH(OpMAIMM W3 HCTOYHHUKOB
pasHbIX THIIOB, CaMOCTOSATENBHO OCYILECTBJIATh IIOMCK, aHau3,
CHCTEMaTHU3alMI0 U UHTEPIPETALMI0 HHPOPMALIMU PA3IUYHbIX BUIOB
1 GOpM IMpeCTaBICHHUS;

— CO03/1aBaTh TEKCTHI B PAa3JIUYHBIX (hOpMATaX C y4eTOM Ha3HAYECHUs
nHGOpPMAIIUY U LIEJIEBOH ayJUTOPUH, BEIOUPAs ONTHUMAIBHYIO (hopMy

MNpEACTABJICHUA U BU3YaJIU3alllH,

— OHOCHHUBATbL OOCTOBEPHOCTH, JCTUTHUMHOCTDH I/IH(bOpMaI_[I/II/I, S+
COOTBCTCTBHUE IMMPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAaM;

— HCIIONb30BAaTh CpeacTBa MH(OPMALIMOHHBIX u

KOMMYHUKAIIUOHHBIX TEXHOJIOTHUH B peuIcHun KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX W OpPraHU3allMOHHBLIX 3ada4 C COGHIO,Z[CHI/IGM
TpeOOBaHUN  APTOHOMUKH,
pecypcocOepexeHns, TPaBOBBIX M|

nH(pOpMaMOHHOM 6€30MacHOCTH;

0€30IMacHOCTH, THTHEHBI,
TUYECKMX HOPM, HOPM

TEXHUKHN

— BJIAJACTh HABbBIKAMHU PACIO3HABAHUSA W 3alIUTHI I/IH(l)OpMaI_II/II/I,
nH(pOpMaMOHHOM 06€30MacCHOCTH JTUYHOCTH;

— TOTOBHOCTb K CaMOpPAa3BUTHIO, CaMOCTOATCIIbHOCTH u

— c(OPMHPOBAHHOCTh YMEHUH KPUTHYECCKH
OlleHUBaTh  HWHGOPMAIMIO  OWOJIOTHYECKOTO
COJIEp>KaHUsl, BKJIFOYAIOINIYIO TIICEBIOHAYYHBIE
SHAHUA U3 PA3JIMYHBIX UCTOYHUKOB (CpCI[CTBa
MaccoBOi MH(OpMaIK, HAYYHO-TIONYJISIPHBIC

MaTepuaibl); HMHTEPIPETUPOBATH ATHUUECKUE
aCTeKThl  COBPEMEHHBIX  HCCJICIOBaHUN B
OHOJIOTuH, MeOUINHE, OMOTEXHOJIOTHH;

paccMaTpuBaTh TIIOOANBHBIE JKOJOTHUYECKHE
mpoOJIeMbl COBPEMEHHOCTH, (OPMHPOBATH IO
OTHOIICHUIO K HUM COOCTBEHHYIO TO3HIIHIO;

— c(opMHpPOBaHHOCT, ~ yYMEHHUH  CO3/aBaTh

COOCTBEHHBIE INMCHbMCHHBIC n YCTHBIC

coOOILIEHNsT HAa  OCHOBE  OMOJIOTHYECKOM
uH(pOpMallUM W3 HECKOJIBKUX HCTOYHUKOB,
rPaMOTHO MCIIOJIb30BaTh MOHITUHHBIN ammapar

ononoruu




OK 04. DddexTrBHO
B3aUMOJCHCTBOBAThL u
paboTath B KOJUICKTHBE U
KOMaH/Ie

CaMOOTIPE/IEIICHUIO;

— OBJIaJICHHE HAaBbIKaMHU y4eOHO-UCCIIEI0BATENbCKOM, TPOEKTHOU U
COLMAJIBHOU JIESATENBHOCTH.

OBinanenne YHHUBEpPCAJbHBIMU KOMMYHUKATUBHBIMU

AefiCTBUSIMHU:

0) coemecmuasn oesasmenbHOCMb:

— MOHUMATh W WCHOJNB30BaTh MPEUMYIIECTBA KOMaHIHOW H
WHIUBUAYATBHON pabOTHI;

— TMPUHUMATH LETH COBMECTHOH JIESATEIBHOCTH, OPTraHU30BBIBATh U
KOOPJIMHHUPOBATh JCUCTBUS MO €€ JOCTHKEHHWIO: COCTaBISTh TUIAH
NEUCTBUM, paCHpenesaTh pOJM C YYETOM MHEHUM YYaCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

— KOOPIMHHUPOBATH U BBIMOJHITH PabOTy B YCIOBHUSX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICICTBHS;

— OCYIIECTBJIATH TO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B
pPa3IMYHBIX CHUTYalUsX, MPOSABIATH TBOPYECTBO U BOOOpa)xKeHHE,
ObITh MHUIIMATUBHBIM.

OBi1ajeHNe YHHBEPCAJILHBIMHU PEryJsiTUBHBIMU /Il CTBUAMM:

I) npuHAmuUe ceodsa u Opy2ux arooeii:

— TMpPUHUMATh MOTHBBI U apryMEHTHI JPYrUX JIOACH NpU aHalIK3e
PE3YNIbTATOB NEATEIHHOCTH;

— TPU3HABATh CBOE MPABO U MMPABO APYIHX JIIOAEH HA OUINOKY;

— pa3BHBaTh CHOCOOHOCTh MOHHMMATh MHUpP C MO3UIUH JAPYroro
YeloBeKa




OK 07.
COXPaHEHUIO OKpYXaloIeil

ConeiicTBOBaTH

cpensl,
pecypcocOepexeHmIo,

MPUMEHATh  3HaHUS 00
W3MEHEHHUU KJIMMaTa,
NPUHIUIBL  OePEeXKITMBOTO

pou3BOCTBA, I(H(PEKTUBHO
JIEHCTBOBATH B
Ype3BBIYAIHBIX CHTYAIUSIX

B 001acTH 3K0JI0rH4€CKOTr0 BOCIIUTAHHUS :

— c(OpMHPOBAHHOCTH 3KOJOTHYECKOW KYJIbTYphl, TOHUMaHHE

BIUSHUS COIMATbHO-DKOHOMHYECKUX TMPOIECCOB HAa COCTOSTHUE
COLIMAIBbHOM rj100aJIbHOTO

MPUPOAHON U Cpenpl,

XapakTepa KOJOTHUECKUX Mpodiem;

OCO3HAaHUC

— IUIAHUPOBAHUE M OCYIIECTBICHUE JEUCTBUA B OKpYKAIOLIEH

cpene Ha OCHOBE 3HaHUA LEJIEeH  YCTOMYMBOIO  Pa3BUTHS
YeJI0BEYECTBA;
— AaKTUBHOE  HENpUATHE  JEUCTBUM,  NPUHOCALIUX  BpENX

OKpYXKarollei cpee;
— yMEHHE TPOTHO3UPOBATH HEOJATONPHUATHBIE HSKOJIOTUYECKHE
MOCIIEACTBUSI IPEATNPUHUMAEMBIX IeUCTBUMN, MPEJOTBPAIATh UX;

— pacmpeHuc OIIbITa ACATCIIBHOCTHU 3KOJOTrHYEeCKOM

HaIPaBJICHHOCTH;
— OBJIAZICHWE HaBBIKAMU Y4eOHO-HCCIIEIOBATEIBCKOM, MPOEKTHOU
COLIMAJIBHON OESITEILHOCTH

— copMHpPOBAaHHOCTH yMEHUS MPUMEHSTH

MOJIyYeHHbIE  3HAHHUS  JUIS  OOBSCHEHUS
OMOJIOTMYECKUX TPOIECCOB M SIBICHUMU, IS
OPUHATHS ~ TPAaKTUYECKUX  pelleHuil B
MOBCETHEBHOM KH3HU C II€JIbI0 OOecreueHus
0€30MacCHOCTH CBOETO 3J0POBBSI U 3I0POBBS
OKPYXAIOIIUX JIOACH, COOMOIEHUS 3I0POBOTO
oOpasa >KU3HU, HOPM IPaMOTHOTO MOBEJIEHUS B
OKpYy>Kalolllel MPpUPOAHON cpene; MOHUMaHUE
HEOOXOIMMOCTH HCIOJB30BAHUS JTOCTHKCHUN
COBPEMEHHOU OMOJIOTHH U OMOTEXHOJIOTUH ISt

PaIOHAIBLHOTO MTPUPOIONOIB30BAHUS




3 CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJIMETA
3.1. O6bem yueOHOr0 npeaMeTa U BUAbI Y4eOHOI padoThl

Buj y4yeoHoii padoThI Oovem
yacoe

O0bem 00pa3oBaTeILHON MPOrPaMMbl Y4e0HOI 0 MpeaMeTa 72
B T.4. B )opMe NMPaKTHYECKOM MOIAT0TOBKH 38
B TOM YHCIJIE:
TeOpeTHUeCcKoe 00ydeHue (YpOKHU, JTEKIIHH) 34
JabopaTOpPHBIE 3aHATHUS 10
MIPAKTUYECKUE 3aHIATUSA 28
WH/IMBHTyaJIbHBINA TIPOEKT -
Koncyasranuu -
CamocrosiTeibHas padora -

IIpomexyTouyHasi arrecTtanus B popme 1ud epeHIIHPOBAHHOIO 3a4eTa




3.2 TemaTn4yeckuii IVIaH U cofepkaHue y4deOHoOro npeamera «buosorus»

dDopmupyeMbIe
HaunmeHnoBanme . Yposenb
O a—— Conep:xkanue yuyeOHOro marepuasa u Gopmbl Opranusanum aesarejbHocTu | O0bEM B yacax ocBoeHnsy | KOMIETEHIHH
00y4arIuXCcs
1 2 3 4

PA3JIEJI 1 KIIETKA — CTPYKTYPHO-®YHKIIMOHAJIbHASI EJJUHUIIA )KUBOT'O 272
Tema 1.1 buosorus | Conep:xxanue yueOHOro Mmarepuaja 2 OK 02
Kak Hayka. OOwmasi | B Tom unc/e TeOpeTHIecKoro o0yueHus (YpoKu, 1eKyuu) 2
XapaKTepucTuKa CoBpeMeHHbBIE OTpaciu OWONOTHYeCKUX 3HaHWU. CBS3b OWOJIOTHH C JIPYTUMU
KH3HH Haykamu: Ouoxumus, 6uodusnka, OMOHUKA, TeHoreorpadus u Ap. Poms u Mecto 1

ouosornn B (OPMHUPOBAHMHM COBPEMEHHOW HAYYHOW KapTUHBI MHUpA. YPOBHU 2

OpraHu3ayy KuBoi Matepun. O0IIas XapaKTepUCTHKA KU3HHU, CBOHCTBA KUBBIX

cucteM. XUMMUYECKHM COCTaB KIIETOK
Tema 1.2 | Conepxxanne y4eOHOro MmaTepuaJia OK 01
CrpykTypHo- B TOM 4ncIe TEOPETHYECKOro 00yueHust (YPoKu, 1eKyuu) 2 OK 02
(ynKunonatLHas Knerounas teopusa (T. IIBann, M. Illneiinen, P. Bupxos). OcHOBHbIE OK 04
OpraHu3anus KJIeToK . . -

MOJIOKEHUSI COBPEMEHHOM KJIETOYHON Teopuu. THIMBI KJIETOYHOW OpraHMU3alliu:

IIPOKAPUOTHYECKON M DYKapUOTHUYECKOH. OJHOKIETOUHbIE U MHOI'OKJIETOYHBIE 2

opranu3mbl. CTpoeHUE NMPOKAPUOTHYECKON KiIeTKH. CTpOoeHHE 3>YKapuOTHYECKOU

kieTku. Hekierounsle popMbl KkU3HU (BHPYCHI, 6akTeprodaru)

B TOM unciIe NIPAKTHYECKUX U JJA00PATOPHBIX 3aHATHI 6 )

IIpakTuyeckoe 3ansaTue Ne 1

CrpoeHue SyKapUOTHYECKOH M NPOKAPUOTHYECKOW KieTKH. CpaBHUTENbHBIN 2

aHaJIN3

JlabopaTopHoe 3ansiTue Ne 1

Crpoenue kieTku (pacTeHHs, >KUBOTHBIC, TPHUOBI) M KIIETOUHbIE BKJIIOYECHHUS 2

(kpaxMaJ1, KApOTUHOUIbI, XJIOPOILIACTHI, XPOMOILIACTHI)

JlaGoparopHoe 3ansiTue Ne 2 )

Onpenenenne ButamuHa C B IpOAYKTax MUTAHUS
Tema 1.3 | Coanepxanne yueOHOro MaTepuaJia 4 OK 01
CrpyxTypHo- B TOM unciIe TeopeTHuecKoro odyueHus (YypoKu, 1eKuu) 2 OK 02
$ZE¥:::IHMBHLW XpomocomHas teopust T. Moprana. Crpoenne XxpoMocoM. XpOMOCOMHBIH Haut6op 2

KJIETOK, T'OMOJIOTMYHBIE ¥ HETOMOJIOTMYHBIE XPOMOCOMBI, TaIUIOUJHBIA U 2
HACJIeICTBEHHOCTH

murioniabiil Habop. Hykmennoseie kuciotel: JIHK, PHK HaxoxkaeHne B KiIeTKe,




uX cTpoeHue H (yHKIMH. MaTpuyHbBIE TNPOLECCHl B KIETKE: pEeIUIMKaLus,
OounocuHTe3 Oenka, pernaparys. [ eHeTHuecKuil KO U €ro CBOMCTBA

B ToM 4unciie NpaKTHYECKUX U JJA00PAaTOPHBIX 3aHATHI

IIpakTuyeckoe 3ansiTue Ne 2

Pemenne 3amad  Ha  ompejelieHHE  MOCIEAOBATEIbHOCTA  HYKIEOTHOB,
aMUHOKHCIIOT B HOPME U B cCllyyae M3MEHEHHUS I0CJIeN0BaTeIbHOCTH
Hykieoruaos JJHK

Tema 14 OOmen
BelIeCTB u
npeBpaiieHue
JHEPIruH B KJIETKe

Conep:xaHue yueOHOIro MaTepuaJia

B TOM umciie TeopeTuecKoro o0yuenus (ypoku, 1eKyuu)

[Tonsatne ™eTabomu3M. ACCHMWISIIMS ¥ JAUCCUMIUIAIUS — JBE CTOPOHBI
Metabonu3ma. Tumbl oOMeHa BemIeCTB: AaBTOTPO(HBIE M TreTepoTpOHBIH,
a’poOHBIN 1 aHadpoOHBIN. [InacTrudeckuii oOMeH. doTocuHTE3. XEMOCHHTES

B ToM 4unciie NpaKTHYECKUX U JJA00PaTOPHBIX 3aHATHI

IIpakTnueckoe 3ansaTne Ne 3
OOMeH BemecTB U MPEeBpalIeHNne YHEPTUU

OK 02

Tema 1.5 Knu3HeHHbIH
UK KJeTKku. Murtos.
Meiio3

Coaep:xaHue yueOHOro MaTepuaJia

B ToM 4uciie TeopeTnueckoro odyuenus (ypoku, gexkuyuu)

N NN

Knerounsiii mukn, ero mnepuoabl. MuWTO3, €ro cTaiud W TPOUCXOMSIINE
npouecchl. bruosornyeckoe 3HaueHre Mmuto3za. Meios u ero craauu. [loBenenne
xpomocoM B Mero3e. Kpoccunrosep. buonornyeckuii cmsici Melio3a

OK 02
OK 04

KOHTPOJIBHASA PABOTA «MoJiekyJsIpHbIli YPOBEeHb OpPraHU3alMU
“KMBOT0)

PA3JIEJI 2 CTPOEHHA

E 1 ®YHKIIUN OPI'AHU3MA

20

Tema 2.1 CrpoeHue
OpraHm3ma

Conep:kanue y4yeOHOro MaTepuasa

B TOM unciie TeopeTuecKoro o0yuenus (ypoku, 1eKyuu)

MHOTrOKJIeTOYHEIE OpraHnu3MBblI. BzanmocBs3b OpraHoB M CHUCTEMBI OpPraHoB B
MHOT'OKJICTOYHOM OpraHu3Mce. T'omeocras opranusmMa v C€ro noAACp:KaHuC B
KU3HCACATCIIBHOCTH

OK 02
OK 04

Tema 2.2 ®Popmbl
Pa3MHOKEHUSs
OpPraHu3MoB

Coaep:xaHue yueOHOro MaTepuaJia

B ToM 4uciie TeopeTnueckoro odyueHus (ypoku, iexkyuu)

@opMBbl pa3MHOXKEHHS OPraHU3MOB. becIosoe 1 mojaoBoe pa3MHOKEHUE. Buibl
6ecrionoro pasmHoxkeHus. [lonoBoe pazMHokeHue. ['aMmeroreHes y >KUBOTHBIX.
Cnepmarorenes3 u ooreHes. CTpoeHue moyioBbIx kieTok. OmiogoTBopeHne

OK 02




Tema 2.3 Ourorenes

Coaep:xaHnue yueOHOro MaTepuaJia

OK 02

PACTeHUH, KUBOTHBIX | B rom quciae TeOpPeTHIECKOT0 00y deHns (JPOK, JeKyu) OK 04
U YeJIOBeKa

WuauBuayanbHOE pa3BUTHE OPraHW3MOB. OMOpHUOTE€HE3 U €ro CTaJauu.

[ToctamOpuonaneubpiid  mepuof. Craaud TOCTIMOPUOHATIBHOTO PA3BUTHS Y 2

KUBOTHBIX M uejoBeka. [IpsMoe u Hempsmoe pa3BuTue. buonoruueckoe

crapeHue u cMepTb. OHTOreHe3 pacTeHu i
Tema 2.4 | Conep:kanue y4eOHOTr0 MaTepuasa 4 OK 02
3axonomepnocTu B ToM umciIe TeopeTHYecKoro o0yuenusi (YpoKu, 1eKyui) 2 OK 04
HacJ1eI0BaHUA

OCHOBHBIE MTOHATHS TEHETUKH. 3aKOHOMEPHOCTH 00pa30BaHus TrameT. 3aKOHBI I .

Mennens (MOHOTMOpUAHOE M MOJUTHOPUIHOE CKpeluBaHue). B3aumoneiicteue 2

T'€HOB

B ToM 4unciie NpaKTHYECKUX U JJa00PaTOPHBIX 3aHATHI 2

IIpakTnyeckoe 3ansaTue Ne 4

Pemenue 3amau Ha omnpeiereHre BEpOATHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX )

MIPU3HAKOB TP MOHO-, JTH-, TIOJIUTHOPUIHOM M aHAJIM3UPYIOIIEM CKPEUIMBAHUH,

COCTaBJICHHE T€HOTUITUYECKUX CXEM CKPEIUBaHUS
Tema 2.5 Cuenniennoe | Conep:xanue yueOHOro Mmarepuajia 4 OK 01
Hac/1e10BaHUE B TOoM 4ncIe TEOPEeTHYECKOro 00yueHus: (YpoKu, 1eKyuu) 2 OK 02
NPHU3HAKOB

3akonbl T. Moprana. CuerieHHOe HacjieI0BaHuE T€HOB, HApYIIIEHUE CIETIICHUSI. )

HacnenoBanue npu3HakoB, CIIETNIEHHBIX C IOJIOM

B ToM 4unciie NpaKTHYECKUX U JJa00PaTOPHBIX 3aHATHI 2

IIpakTuyeckoe 3anaTHe Ne 5

Pemenue 3amau Ha omnpeereHre BEpOATHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX )

IMPU3HAKOB IMPU CHCIUICHHOM HACJICIOBAaHUU, COCTABIICHUC I'CHOTUITNYCCKUX CXEM

CKpEIIMBAHUS
Tema 2.6 | Coaeprxanue yueOHOI0o MaTepuaJa OK 01
3akonomepHocTH B TOoM 4ncIe TEOPEeTHYECKOro 00yueHus: (YpoKu, 1eKyuu) 2 OK 02
H3MEHYHUBOCTH OK 04

N3MeHYnBOCTD IMPU3HAKOB. BI/I,Z[BI HU3MCHYHUBOCTHU: HaCJICACTBCHHAaA n

HCHACJICACTBCHHAA. 3akoH T'OMOJIOTHYCCKHUX pAaoB B HaCHeI[CTBeHHOfI

m3menunBocty (H.M. BaBumoB). MyrannoHHasi TeOpusi M3MEHYMBOCTH. BubI

MyTallUi U MPUYMHBI UX BO3HUKHOBeHUs. Kapuorun yenoseka. HacnencreenHble 2

3a0oyieBaHus 4eNoBeKa. [ eHHble M1 XPOMOCOMHBIE 0oJie3HU YenoBeka. bonesnu c
HACJIEACTBEHHON MPEapaciooKEHHOCThI0. 3HAUCHHE MEAUIIMHCKON T€HETUKU B
MIPEIOTBPALICHUH U JICYEHUH TeHeTUYEeCKNX 3a00JIeBaHUH YeloBeKa




B ToM 4unciie NpaKTHYeCKUX U JJA00PaTOPHBIX 3aHATHI 2

IIpakTuyeckoe 3ansaTue Ne 6

Pemenue 3ana4y Ha onpeaeneHue TUNa MyTalui IpU NepeJadye HacleICTBEHHBIX 2

MIPU3HAKOB, COCTaBJICHHE FTeHOTUITUYECKIX CXeM CKpelIMBaHUs

KOHTPOJIBHAS PABOTA «Ctpoenne u yHKUMH OPraHnu3May 2
PA3JIEJI 3 TEOPUSA DBOJIIOIIUAN 8
Tema 3.1 MHcropus | Conep:xxanue yueOHOro Mmarepuajia 2 OK 02
IBOJTIOIIHOHHOTO B TOM 4nciie TeopeTHUecKoro odyueHust (YpoKu, 1eKyuu) 2 OK 04

YeHHUsl.

K/IHKPOZ)BOJIIOHHH IlepBbie sBomounonnsie koHuenuuu (K.b. Jlamapk, X.JI. Broddon).

OpomonnonHass Teopusi Y. JlapsuHa. CHUHTETHYECKash TEOpHs BOJIIOLHMH U €€

OCHOBHBIE TOJIOKEHUS. MukposBomtonus. [lomynauuss Kak 3JeMeHTapHas )

€IMHMIIA DSBOJIONMU. ['€HeTHYecKue OCHOBBI SBOJIOIMUH. JEeMEHTapHbIE

(baxTopsl 3BONMIONMU. EcTeCTBEHHBIN 0TOOP — HANPABISAIOMINN (PAaKTOP IBOIOLIUH.

Bunoo6pa3oBanue Kak pe3ynbTaT MUKPOIBOIIOIUI
Tema 3.2 | Conep:kanue yueOHOro MaTepuaJja OK 02
Maxpossosonusi. B ToM umciIe TeopeTHYecKoro o0yuenust (YpoKu, 1eKyuir) 2 OK 04
Bo3HukHoBeHME Hu
pasBHTHE MKHIHH Ha MakposBontonusa. @opMbl U OCHOBHBIE HampaBiieHHs MakposBomtouuu (A.H.
Zenre CesepuioB). Ilytu goctmwkenust Ouosiormueckoro mporpecca. CoxpaHeHue

OouopaszHooOpazust Ha 3emuie. ['MIOTE3bI U TEOPUU BO3HUKHOBEHUS KH3HU Ha )

3emie. [losiBeHne EepBBIX KIETOK M MX 3BOJIIOIUA. [[poKaprOThl M 3yKapUOTHI.

[TpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX

1[aPCTB DYKapHOT

B ToM 4unciie NpaKTHYECKUX U JJA00PaTOPHBIX 3aHATHI 2

IIpakTuyeckoe 3ansaTue Ne 7 )

AHanu3 1 OlleHKa Pa3IMYHBIX TUIIOTE3 MPOUCXOKICHHS JKU3HU U YeJIOBEeKa
Tema 3.3 | Conep:xkanue yueOHOro MaTepuajia 2 OK 02
Ipoucxoxnenne B ToM umciIe TeopeTHYecKoro o0yuenust (YpoKu, 1eKyuir) 2 OK 04
Yyea0BeKa -
aHTpONIOTeHEs AHTpomonioruss — Hayka o 4enoBeke. CHUCTEeMAaTHYECKOe MOJIO0KEHHE 4YeOBeKa.

CXOACTBO M OTIMYUS  YeJOBeKa C JKMBOTHBIMH. (OCHOBHBIE CTaJIuu

AHTPONOTEeHE3a. DBOJIIOLHS COBPEMEHHOTO YesloBeKa. YeloBeueckue pachl U MX 2

€IMHCTBO. BpemMs W myTm  pacceleHMsT — 4eloBeKa [0  IUIAHETE.
[Iprcnoco0aeHHOCTh YeoBeKa K Pa3HbIM YCIOBUSIM CPEIbl




PA3EJI 4 DKOJIOT' UL 18
Tema 4.1 | Copep:xkanue yueOHOro Mmarepuajia OK 01
IKosIorHIECKHe B TOM umciIe TeopeTHYecKoro o0yuenusi (YpoKu, 1eKyu) 2 OK 02
dakTopsl u cpeabl OK 07
S Cpena oOuTaHusi OpraHU3MOB: BOJHAs, HA3eMHO-BO3IyILIHAs, IIOYBEHHAs,

BHYTpHOpraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpell OOUTaHus

opranu3moB. [IprcnocobyieHnst OpraHu3MOB K JKU3HU B pa3HbIX cpenax. [lonsTue 2

sKonoruueckoro (akropa. Knaccuduxamus sxonorunueckux pakropos. [IpaBuino

muanmyMa 1O. JInbuxa. 3akon TonepantHoctu B. [llendopma

B ToM 4unciie NpaKTHYeCKUX U JJA00PaTOPHBIX 3aHATHI 2

JlabopaTopHoe 3ansitue Ne 3 2

ITpucnocoOieHre opraHu3MoB K pa3HbIM CpeliaM
Tema 4.2 Ilonyasinus, | Conep:xanue yueOHOro Mmarepuaja 4 OK 01
coobmecTa, B TOM 4ncIe TEOPETHYECKOro 00yueHus: (YPoKu, 1eKyu) 2 OK 02
IKOCHCTEMBI OK 07

DKosornyeckass XapakTepUCTHKA BUAA W TOMYJISAIUH. DKOJOTHMYECKas HHILIA

BUJA. DKOJIOTHYECKHE XapaKTepUCTUKU momysiiuu. CooO1ecTBa U IKOCUCTEMBI.

buonieno3 u ero crpykrypa. CBs3M MeXAy OpraHu3MamMu B OHOLIEHO3E. )

CTpyKTypHBIE = KOMIIOHEHTBI ~ JKOCHCTEMBI:  HPOAYLUEHTHI,  KOHCYMEHTHI,

penyueHTsl. KpyroBopor BemecTB U MOTOK SHEpruu B skocucteme. Tpodudeckue

YpOBHU

B ToM 4unciie NpaKTHYECKUX U JJa00PaTOPHBIX 3aHATHI 2

IIpakTnyeckoe 3ansaTue Ne 8

Tpoduueckne nenu u cetu. OCHOBHBIE TMOKa3aTeNM AKOCHUCTEMBI. buomacca u

MIPOAYKIHMS. DKOJOTHYECKHE MUpaMHIbI uuces, Obnomaccsl U sHepruu. IlpaBumno )

MUpaMuIbl S3Heprun. Perenne npakTHKO-OpUEeHTUPOBAHHBIX PACUETHBIX 3aJaHHil

TI0 TIEPEHOCY BEIIECTBA U YHEPTUU B SKOCHCTEMAX C COCTaBIEHUEM TPO(PUUECKUX

1eney ¥ nupamu 6MoMacchbl U YHEPTUU
Tema 4.3 Buocdepa — | Conep:xanune yueOHOro Mmarepuajia OK 01
riobanbHas B ToM umciIe TeopeTu4eckoro odyuenusi (YpoKu, ieKyuu) OK 02
IKOJIOTHYeCKast = OK 07
CHCTEMa buocdepa — xuBas obonouka 3emnu. PazButue npencrtaBieHuil o 6uochepe B

tpynax B.WU. Bepnanckoro. Ob6nactu Ouocdepsl u ee KoMIOHEHTHI. JKuBoe

BeleCTBO Oumocdepsl U ero (QGyHKIUH. 3aKOHOMEPHOCTH CYIIECTBOBAHUS )

ouoctheprl. OcobenHocTn  Omochepsl Kak  TIOOATBHOM  DKOCHCTEMBI.
Jlunamuueckoe paBHOBecue B Oumocdepe. KpyroBopoTel BemecTts w
OMOT€OXMMHUYECKHE  IMKJIbL.  [700ajgbHbIE  DKOJOTMYECKHE  MpOOJIEeMBI




COBPEMEHHOCTH

Tema 4.4 Buausinue | Conep:kaHue y4eOHOro MaTepuasia 2 OK 01
AHTPONOTECHHBIX B TOM umciIe TeopeTHYecKoro o0yuenusi (YpoKu, 1eKyu) - OK 02
(¢axrTopos Ha v OK 04
BHochep AHTpOTIOTEHHBIE  BO3JEHCTBUS Ha Ouocdepy. 3arps3HeHHs Kak  BUJ OK 07
y AHTPOIIOTEHHOTO BO3/ICHCTBUS. AHTpOINOTEHHBIE BO3JCHCTBUS Ha atmochepy.

BozneiictBus Ha tHapocdhepy. BozmelictBus Ha smtochepy. AHTPOIOTEHHBIC

BO3CHUCTBUS HA OMOTHYECKHE COOOIIECTBA.

B ToM yunciie NpaKTHYeCKUX U JJA00PaTOPHBIX 3aHATHI 2

IIpakTuyeckoe 3ansaTue Ne 9 >

OTx0aB! IPOU3BOJCTBA
Tema 4.5 Buausinue | Conep:kaHue y4eOHOro MaTepuasia 4 OK 02
CoMaILHO- B ToM umciIe TeopeTHYecKoro o0yuenusi (YpoKu, 1eKyuir) - OK 04
IKOJIOTHYECKUX OK 07
(baKTopoB Ha 310poBbe M ero cocrapisionie. PakTopbl, MOJOXKUTEIBHO U OTPULATEIBHO
310POBbeE UeTOBeKA BIUSIIONINE HA OpraHu3M dejoBeka. [IpoOiemMa TEeXHOTEHHBIX BO3JCUCTBUN Ha

3I0pOBbE 4YeNoBeKa (PIEKTPOMArHUTHBIE MOJIsA, OBITOBAas XWMHUS, U30BITOUHBIE

IIyMBI, pajuanus). AJantanus opraHu3Ma 4enoBeka K (pakropam OKpyKaromien -

cpensl. [lpuHnunsl  GopMupoBaHUS  310pOBHECOEPEraOIIero  MOBEACHHUS.

dusnyeckass akTUBHOCTb U 3710pOBbE. bHOXMMHUECKHE aCIIEKThl PaliiOHAIBHOIO

MUTaHUS

B TOM uynciIe NpaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 4

JlabopaTopHoe 3ansitue Ne 4 2

YMcTBeHHas1 pab0TOCTIOCOOHOCTH

JlabopaTopHoe 3ansitue Ne §

Brmusane abuotmyeckux ¢akTOpOB Ha 4YelOBeKa (HU3KHE H  BBICOKHE 2

TEMIIEPATYPHI)

KOHTPOJIBHAS PABOTA «Teopernueckne acneKThl IK0JOTHH» 2
PA3JIEJI S BUOJIOI'US B ’)KU3HU 4
IIpodeccnoHaIbHO-OPMEHTHPOBAHHOM COlEepPKAHUE
Tema 5.1 | Coaepxanue yueOHOI0o MaTepuaa 2 OK 01
Burorexno.ornn B | B ToM 4nciie TeopeTH4eCKOro 00yueHus (ypoxu, nexyuu) - OK 02
JKH3HH KAXKI0r0 OK 04

BI/IOTCXHOHOI‘I/IH KaK HayKa nu HpOI/I3BOHCTBO. OCHOBHBIC HaHpaBHeHI/IH
COBPEMEHHOI OMOTEXHOJIOTUM. MeTtonsl OMOTEXHOJIOTHH. OOBEKTHI
6HOTCXHOHOFI/II/I. 3TI/IKa 6HOTCXHOHOFI/I‘-ICCKI/IX U TCHCTUUYCCKUX 3KCHepI/IMeHTOB.




[IpaBwia moucka W aHanM3a OMOIKOIOTUYECKOW HHQPOPMAIMH W3 PATUYHBIX
HUCTOYHUKOB (Hay4yHass W Yy4eOHO-HaydHas JHTepaTypa, CpPEACTBA MacCOBOM
nH(opmanuu, cetb IHTepHET U J1p.)

B TOM unciIe NPaKTHYECKUX U JTJA00PATOPHBIX 3aHATHI 2
IIpakTnyeckoe 3ansaTue Ne 10 2
Ketic «bHOTEXHOIOTHH B JKU3HU KaXKIOI0)»
Tema 5.2 | Conep:kanue y4eOHOTr0 MaTepuasa 2 OK 01
buorexnonoruu 1 | B Tom umcie TeopeTu4eckoro odydenusi (YpoKu, 1eKyuu) - OK 02
TeXHHYeCKHe OK 04
CHCTEMBI B TOM 4McJIe IPAKTHYECKUX H JIA00PATOPHbBIX 3aHATHI 2
IIpakTnueckoe 3ansaTne Ne 11
Keiic «Pa3BuTre OMOTEXHOJIOTHI ¢ TMPUMEHEHWEM TEXHHYECKUX CHUCTEM U HX 2
IIPUMEHEHHE B KU3HU YEJIOBEKAY
Koncyabranuu -
IIpome:kyTOouHasi aTTecTANMS -
BCEI'O 72

s xapaxmepucmuku ypoeHs 0CB0€EHUs YYeOHO20 MAMePpUana UCnoIb3yI0mcs ciedyiowue 0003HAUeHUsL:

1. o3naxkomumenvuwvill (Y3HABAHUE PaHee U3YYEHHBIX 00BEKMO8, CE0UCMSE);

2. penpoOyKmuseHulil (8bINOIHEHUE OeSAENbHOCIU NO 00pA3YY, UHCMPYKYULU UTU OO PYKOBOOCHBEOM)

3. npodykmuguwill (NIAHUPOBAHUE U CAMOCMOSAMENbHOE 8bINOHEHUEe OeAMeNbHOCMU, pelleHue NPOOIeMHbIX 3a0aY)




4 YCJIOBUA PEAJIM3AIIMUA YYEBHOI'O TIPEIMETA

4.1 MaTtepuanbHO-TeXHHYeCKOe o0ecrieyeHHe

Peanuzanus nporpaMMbl JUCHUIUIMHBI IMPOU3BOAUTCS B y4eOHOM KaOuHETE
ecTecTBO3HaHus (KOH(EpeHII-3a)

Mebenb: kpyriblii  cron-1  mT., CTyabs- 22 WT., JOCKAa Yy4YeHUYecKas
OJIHO3JIEMEHTHAs IEPEHOCHAS!.

Texuunueckue cpeacTBa oOyueHusi: HETOYK € BBIXOJOM B MIHTEpHET M JOCTYHOM K
ObC (BOOK), TteneBuzop LG, 5M€KTpOHHBI MHKPOCKOI, CBETOBOW MHUKPOCKOIL,
MUKpOTpenaparsl

[Iporpammuoe obecrneueHue: omepanroHHas cuctemMa Windows, oducHbie
nporpamMbl  OpenOffice, BUpTyanbHas WHTEpaKTHBHAas JabopaTopusi DKCIEPUMEHTYM,
CIPaBOYHO-TIpaBOBas cuctema ['apaHr.

WNHudopmanioHHbIe CTEHIBI: 110 TEMATHKE

4.2 UndopmanuonHoe odecrnedeHue o0ydenus’

[lepeueHb yueOHBIX U3/ITaHUM, HHTEPHET - PECYpCOB, JONOJHUTEIHHON JTUTEPATyPhI
OcHogHble UCTOYHUKU:

Ilepeyens JureparTypbl

1 Mycradpun, A. T'., buonorus : yueOnuk / A. I'. Mycradun, B. b. 3axapoB. —

MockBa : KnoPyc, 2022. — 423 c. — ISBN 978-5-406-09668-0. — URL:
https://book.ru/book/943245. — Tekcr : 31E€KTPOHHBI.

2 MamonTtos, C. I'., O6mas 6uonorus : yueonuk / C. I'. MamonTtos, B. b. 3axapoB. —
MockBa : KnoPyc, 2023. — 323 c. — ISBN 978-5-406-11258-8. — URL.:
https://book.ru/book/948581. — TekcT : 31EKTPOHHBII.

3 Konecnuxos, C. U., O6mas 6uonorus : yuednoe nocodue / C. 1. KonecHnkos. —
MockBa : KnoPyc, 2023. — 287 c. — ISBN 978-5-406-11707-1. — URL:

https://book.ru/book/949522. — TekcT : JIeKTPOHHBIM.

ﬂOl’lOJlHumeﬂbele UCMOYHUKU .

Ne

w/n Ilepeyens JuTepaTypbl

1 Caenko, O. E., EcrectBo3Hanume : yueoHoe nocodue / O. E. Caenko, T. I1. TpymuHa,
O. B. Jlorsunenko. — MockBa : KuoPyc, 2022. — 363 c. — ISBN 978-5-406-
09773-1. — URL: https://book.ru/book/943669 (mara obpamenus: 12.05.2025). —
TeKCT : 3JIEKTPOHHBIN.

DnekmpoHHbie pecypcyl

! Buecenbl usmenenns B actu [lepedns OCHOBHOM 1 JIONMOJTHUTENBHOM NuTEpaTyphl. VI3MEHEHUs PENCTABIIEHbI B
paszzene 7. Jluct BHeceHHs: U3MEHEHUH B pabodylo IporpamMmy




IlepeyeHb 3JIEKTPOHHBIX PECYPCOB

n/n
1. | DnexkTpoHHBIA 00pa3oBaTENbHBIN pecypc «MOCKOBCKas 3JIEKTPOHHAS IIKOJIa»
[DnexTpoHHBIH pecypc]: calT. - Pexxum noctyma: https://uchebnik.mos.ru/main
— CBOOOAHBIN AOCTYII
2. | BupryanpHasi WHTEpaKTHBHAS JIaOOpaTopusi DKCIEPUMEHTYM. [DIEKTPOHHBIH

pecypcl: CaWT. - Pexum JIOCTyTIa
https://4v4v.ru/resources/html/homepage_ru.html — cBoGomHBIH HOCTYIT




S KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
YYEBHOI'O IPEIMETA

«BAOJOI'Usl»

KoHTpons u oOIleHKa pe3ylbTaTOB OCBOCHHS Y4YeOHOTO TMpeAMeTa pPACKPHIBAIOTCSA depe3

JTUCHUIUIMHAPHBIE Pe3yJIbTaThl, HalpaBlieHHbIe HAa (QOpMHUpOBaHKE OOIIMX KOMIETEHIIHUH 10 pa3aenam u

TeMaM CoJIep)KaHHsI y4eOHOTO MaTeprana.

®opMbI M METOAbI KOHTPOJISA U

KoMmnerenuun
OLIEHKH Pe3yJIbTATOB OCBOECHUS
OK Ol. Bsibupare  cmocoObl  pemieHust  3ajnad | Yemuwiil onpoc
HpO(beCCHOHaHbHOﬁ JCATCIIBHOCTHU MMPUMCHUTCIILHO K TecmupoeaHue

Pa3IMYHBIM KOHTCKCTaM

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEICTBA IOUCKA,
aHaJIM3a ¥ UHTepIpeTauuu nHpopmMamu 1 HHGOPMAIIMOHHbBIE
TEXHOJIOTUU Ui BBITIONHEHUS 3a1a4 MPOQeCCHOHATHHON
JeSITeNIbHOCTH

OK 04. DddexTnBHO B3aUMOJACHCTBOBATH W pabOTaTh B
KOJUIGKTHBE M KOMaH/Ie

OK 07. CopeiicTBOBaTh COXpPAHEHUIO OKpYKAlOLIEH Cpelbl,
pPECYpCOCOEPEeKCHUIO, TPUMEHATH 3HAHUS 00 W3MEHEHUHU
KIIUMaTa, TIPUHIIHITBI OepeKIMBOTO IPOU3BO/ICTBA,

53¢ (}eKTUBHO AeMCTBOBATH B UPE3BBIYANHBIX CUTYAIMSIX

Habniooenue u oyenxa peszynomamos
NPAKMUYeCcKUx 3aHAmuil
Habnwoenue u oyenxa pezyromamos
1aOOPAMOPHBIX 3AHAMUL
DKcnepmuas oyenKa no pesyibmamam
Hab00eHus 0essmebHOCMbIO

06yua}0me200}1 6 npoyecce 0C60€HUA

3a

YuebH020 npeomema
Hughgpepenyuposannulii 3auem

@DoHO  oyeHOuHBIX cpedcm8 YyuebHO20 npeomema

OOKYMEHMOM.

«buonoausny npueeOeH omoenbHbIM




6 METOANYECKHUE YKA3AHUSA JJI1 OBYYAIOIIIUXCHA 11O U3YYEHUIO

YYEBHOI'O IPEIMETA «BHOJIOI'US)»

N3ydenune yaebHoro npeamera «brnoaorus» ocymecTBIsIeTcsl B TEYeHNE OTHOTO CEMECTPA.
[Tpu nzyueHnn oOyyaronMM 1eJ1ecO00Pa3HO BHIMOJIHATh CIEAYIOINE PEKOMEH NN

1. u3ydyeHume Kypca JODKHO BECTHCh CHUCTEMAaTHUYEeCKH M COMPOBOXKAATHCS COCTaBJICHUEM
NOJPOOHOTO KOHCHEKTa. B KOHCHEKT peKOMEeHIyeTcss BKIIOYaTh BCE BHIBI Y4eOHOW paboThI:
MaTepuasbl MPAKTUYECKUX M JIAOOPATOPHBIX 3aHATHH, CaMOCTOSTENBbHYIO NMPOPA0OTKY Y4COHUKOB H
PEKOMEHIYEMBbIX HCTOYHHUKOB;

2. mocie M3y4yeHHsI KaKoro-mmbo paszzena Mo y4dyeOHHUKY WM MaTepuallaM IPaKTHYECKUX |
71a00paTOPHBIX 3aHATHH PEKOMEH]TyeTCs 10 MaMTH BOCIPOU3BECTH OCHOBHBIE TEPMHHBI, ONIPE/IeICHN,
TIOHSTHS;

3. oco0oe BHMMaHHUE CIIEAYyeT YIENUTh BBHIIOJHEHUIO MPAKTUUYECKUX U Ja0OpATOPHBIX 3aHITHH,
MOCKOJIBKY 3TO CHOCOOCTBYET JyYIIEMY IMOHHUMAHUIO M 3aKPEIUICHHIO TEOPETUYECKUX 3HAHUU; Mepes
BBIITOJTHEHUEM TPAKTUYECKHX W JIA0OPAaTOPHBIX 3aJaHUi HEOOXOAMMO H3YYUTh HEOOXOIUMBIH
TEOPETUUECKUI MaTepHral;

4. BCcsl TEeMaTHKa BOIIPOCOB, M3yYaeMbIX CAMOCTOSITENLHO, 3a/1a€TCs MpenojaBaTeiaeM Ha JICKIUX,

UM K€ JAaKOTCA UCTOYHHUKHU IJIA boiee ACTAJIbBHOT'O TOHUMAHUA BOIIPOCOB, O3BYUYCHHLIX HaA JICKIIUAX.

O0pa3oBaTe/ibHbIE TEXHOJIOTHH, UCIO0JIb3yeMble MPH H3YyYeHNH Y4eOHOTro mpeaMera

[IpoBeneHre JNEKIMOHHBIX 3aHATHH TO Yy4eOHOMY Tpenmery «bBHOJNOTHsS» OCHOBBIBACTCS Ha
AKTMBHOM W WHTEPAaKTMBHOM MeETO/aX OOy4YeHHs, MpernojaBarellb B Y4eOHOM IIPOIECCe HCIONb3YeT
MPE3EHTAINI0 JICKIIMOHHOTO MaTepuaia, IrJieé OOydJaroluecss He TACCHBHBIC CIYIIATEIHd, a aKTHBHBIC
YYaCTHUKH 3aHSTHSL.

HNuTepaktuBHOE 00y4eHHE - ATO OOydeHue, MorpyxeHHoe B oOmeHue. OOydaronmecs 3aaroT
BOMPOCHI M OTBEYAIOT HA BOMPOCHI MpenojaBaresiss. Takoe MperojaBaHue HAIENIeHO Ha aKTUBU3AIHIO
IMPOHECCOB YCBOCHHA MaTcpralla U CTUMYIIUPYET aCCOLMATHBHOC MBIIIICHUC OGY‘-I&IOH_II/IXCH )41 60.]'[66
TMIOJTHOE YCBOGHHE TEOPETHUECKOTO MaTepHaa.

[lpoBeneHre TMpakTHYECKUX W J1a0OPATOPHBIX 3aHSATUH OCHOBBIBACTCS Ha AaKTUBHOM H
WHTEPAKTUBHOM METO/Ie OOyUYeHHs, TP KOTOPOM OOYy4YalolIHecss  B3aMMOJICHCTBYIOT HE TOJBKO C
IIPEoIaBaTeieM, HO U IpYyr ¢ IpyroM. MecTo mpenojaBarerss B UHTEPAKTUBHBIX 3aHATHSAX CBOAUTCA K

HaIpaBJICHUIO ACATCIIBHOCTH o6yqa}o1u1/1xc;1 Ha BBITIOJIHEHHUE IMPAKTHYCCKOr'0 3aJaHHs.



7 IUCT BHECEHWS U3SMEHEHUM B PABOYYIO ITIPOTPAMMY
YYEBHOI'O ITPEIMETA

JloronHeHus: ¥ U3MeHeHus B mporpammy yueO6Horo npeamera OVIIL.08 buonorus no
cnenuanbaocty 09.02.07 MudopManinoHHbIE CUCTEMBI U TPOTPaMMHUPOBAHUE:

1) B n. 3 YcnoBusi peanuzanuu yuyeOHoro mpeamera noanyHKT 3.2. MudopmannonHoe
oOecrieyueHre OOy4yeHUsI BHECEHBI CIENYIOUIME W3MEHEHMs] B mnoapasznene «OcHOBHas
JUTEpaTypar:

1. buonorus : y4yeOHMK M TPAKTHUKYM JUISI CpeaHEro mnpodecCroHaIbHOIO
oOpaszoBanus / B. H. Speirun [u ap.] ; non pegakuueit B. H. Speiruna. — 2-e uzn. —
Mocksa : UznatensctBo HOpaiit, 2024. — 378 c. — (IlpodeccuonanbHoe obpazoBanue).
— ISBN 978-5-534-09603-3. — Texkcrt : snextpoHHbIi // OOpa3oBaTenbHas miaTdopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/536659.

2. buonorus. ba3oBeiii u yriyonenHslii ypoBau: 10—11 kmaccsl : y4eOHUK Jyist
cpennero obmiero oopazoBanus / B. H. Spweirun [u ap.] ; mox oOmieit penakumeit B. H.
Speiruna. — 2-e u3z., nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2024. — 380
c. — (O6meoOpazoBarenbubiii 1mukid). — ISBN 978-5-534-16228-8. — Tekct
anekTpoHHbId  //  OOpazoBarensHas mnatdopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/544794

3. Epemuenko, O. 3. bwuonorus: ydyenue o Omochepe : ydeOHOe mocoOue s

cpeanero npodeccuonanpHoro odpazopanus / O. 3. Epemuenko. — 3-e¢ u3f., mepepald. u
non. — MockBa : UznmatensctBo IOpaiit, 2024. — 236 c. — (IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-10183-6. — Tekct : DSJEKTpOHHBIN //
OopasoarenbHas miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/540973

4. KonmueB, A. C. MonekynspHas OuonOruss : Y4eOHUK [UIsI CPEIHETO
npodeccuonanpHoro oopazoanus / A. C. Konnues, I'. A. CeBacTthsanoBa, U. JI. IIBeTkoB.
— 5-e u3n. — Mocksa : U3parensctBo I0paiit, 2024. — 422 c. — (IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-15005-6. — Tekct : DSJEKTpOHHBIA //

OopasoBarenbHas mwatdpopma tOpaiit [caiit]. — URL: https://urait.ru/bcode/541765
5. O6yxoB, . K. buonorus: xieTku u TKaHW : yuyeOHOE MOcoOHe sl CPeIHEero

npodeccuonanpHoro obpazoanus / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e wusn.,
nepepab. u gon. — MockBa : WMsmarensctBo FOpaiit, 2024. — 358 c. —
(ITpopeccmonanpHoe  oOpazoanue). — ISBN  978-5-534-07499-4. — Tekct

anekTpoHHbI  //  OOpasoBarenbHas tuarpopma  FOpaiit  [caiit] —  URL:

https://urait.ru/bcode/540822.

2) B n. 3 YcnoBus peanuzanuu y4eOHOTO mpeamera moanyHkt 3.2. MHdopmanmoHHOE
obOecrieueHne  OOy4YeHHsS  BHECEHBI  CIEAYIOIIME  W3MEHEHHUS B  TOJpasjene
«/lonomHUTENBbHAS TUTEpATYpaY:

1. Jlanunkas, T. B. buomorus. Tectsl : ydeOHOE mOCOOHWE Ui CpPEIHETO
npodeccuonanpHoro oopazoanus / T. B. Jlanumkas. — Mocksa : U3natensctBo FOpaiiT,
2024. — 40 c. — (IIpodeccuonanpuoe obpazoanue). — ISBN 978-5-534-14157-3. —
Texkcr : anekrponnsnii // OOpa3oBarenbHas minatdopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/543964



2. HaxaeBa, B. 1. buonorus: reneruka. [Ipakruuecknii Kypc : yueOHOE TocoOue st

cpenHero mpodeccrnonanpHOro odpazoBanusi / B. M. HaxaeBa. — 2-e¢ u3z., mepepad. u
non. — MockBa : UznarensctBo FOpaiit, 2024. — 276 c. — (IIpodeccuonanpnoe
obOpazoBanme). — ISBN 978-5-534-07034-7. — Tekct : OJCKTPOHHBIN //

OopasoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/540625
3. Momnekymsipaas Ouonorus. [Ipaktukym : ydeOHOe TmOcoOMe Uil CPEIHETO
npodeccuonanbHoro obpazoBanust / A. C. KonuueB [u np.] ; mox pemakuuenn A. C.

Konnuera. — 2-¢ mu3nm. — MockBa : WsmarenbctBo IOpaiir, 2024. — 169 ¢. —
(ITpodeccuonanvuoe ob6pazoBanue). — ISBN 978-5-534-12697-6. — Tekcr
anekTpoHHbld  //  OOpazoBarenvHas mnatdgopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/541761

4. CmupnoBa, M. C. EcrtectBo3nanue: reorpadusi, OMOJIOTHs, SKOJOTUS : YUEeOHOE
nocobue nns cpeaHero npodeccuonampHoro odpazoBanus / M. C. CmupnoBa, T. M.
CmupnoBa, M. B. Boponenko. — 2-e¢ uza., mepepad. u gon. — Mocksa : M3naTtenscTBo
Opaiit, 2024. — 284 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
16618-7. — TexkcT : snexTtpoHHBIN // ObOpazoBatenbHas minatdopma FOpaiT [caliT]. —
URL.: https://urait.ru/bcode/539608.
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