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PaccmoTtpena Ha 3acenanuu kadeapbl PexoMeH10BaHO K YTBEPKICHHIO

PuU3N4ECKON KyJIbTYpPbl U MEUKO- 3acemaHue y4eHOro coBeTa (axyiprera
OMOJIOTUYECKUX NUCLUILINH [TuXO
IIpomoxon Ne 7 om "19" ghespans 2025 . IIpomoxon Ne 6 om "21" ghespans 2025 .

Pabouas nporpamma yueoHoro npeamera 'BUOJIOTI'AS" pazpaborana Ha OCHOBE:

- TpeOGoBaHwmii K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHON MPOrPaMMBbI CpETHE-
ro o01ero oopa3oBaHus, MPeICTaBICHHBIMU B DenepaibHOM rocyIapCTBEHHOM 00pa3oBaTeib-
HOM cTaHjapTe cpeaHero oomero obpazoanus (I[Ipuka3 MunucrepcTBa oOpa3oBaHUS W HAYKU
P® or 17 mas 2012 1. N 413 "OO6 yrBepx)acHUU (PeaepaabHOTO TOCyIapCTBEHHOTO0 00pa3oBa-
TEIBHOTO CTaHapTa CPeHEro 001ero oopasopanus"),

- [Ipuxaza Munnpocemienusi Poccuu ot 18.05.2023 N 371 "OO6 yTBepkaenuun Qenepaib-
HOW 00pa3oBaTeIbHOM MPOrpaMMbl cpeaHero odmiero oopazoBanus" (3apeructpupoBaHo B Mu-
Hiocte Poccun 12.07.2023 N 74228),

- ®enepanbHON paboueil IpOrpaMMBl 110 Y4€OHOMY ITPEIMETY.

[Iporpamma paspaboTaHa Al CHENUAIBHOCTEH CpEIHEro MmpodeccHoHaIbLHOro oopa-
30BaHus: 44.02.03 Ileqaroruka J0N0JTHUTEIBLHOTO0 00pPa30BaAHUA

Opranuzanusa-papadoruuk: ®I'BOY BO "T'mazoBckuil rocyaapcTBEHHBIH HHXKEHEPHO-
nenarornyeckuit yausepcurer umenu B.I'. Koponenko»
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1. TACIIOPT PABOYEH ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
BHNOJIOI'Us

1.1. O6aacTh NpUMEHEHHs POTrPAMMBbI
[Tporpamma yuebHOro mpeamera "buosnorust” mpeaHazHaueHa A U3y4eHHs B mpodec-
CHOHAJIBHBIX 00pa30BaTEIbHBIX OpPraHU3aLMUAX, PEATH3YIOIIUX O00pa30BaTEIBHYIO MPOTPAMMY
cpeaHero oouero oopa3oBaHus B Ipe/esiax OCBOCHUSI OCHOBHOM MpodeccHoHabHON 00pa3oBa-
tenpHOM nporpammel (OITOIT) CITO Ha 6a3e 0CHOBHOTO 00IIer0 00pa3oBaHUs MPHU MOATOTOBKE
KBAJTM(HUIUPOBAHHBIX pabOUYUX, CIIyKAIIUX U CIIEHUATHCTOB CPETHETO 3BEHA.

1.2. MecTo y4eOHOro npeaMera B CTPYKType OCHOBHOI npodeccHOHAIBHOMH 00pa3o-
BaTeJIbLHON MPOrPaMMbI:

VYuebublii npenmer «buonorus™» ABISETCS yU4eOHBIM MPEIMETOM 00s3aTeNbHON Tpe-
MeTHOM obnactu «EcrecTBeHHO-Hay4HbIe TpeaMeTh» PI'OC cpennero obmiero oopasoBaHus.

Y4eOHbI peaMeT SBISETCS 00s3aTeIbHBIM yUYEOHBIM MPEAMETOM: OOLIMM JUIsl BKITIOUE-
HUS BO BCE yueOHbIE TUIAHBI.

B npodeccuonanbHpIx 00pa3oBaTelbHbIX OpraHU3alUsaX yueOHbli npeamer «buonorus»
u3ydaercsi B obuieodpaszoBarenbHoM mukie yyeOnoro rana OIIOIT CITO na 6a3e 0OCHOBHOTO
obmiero oOpaszoBaHusi ¢ TodydeHHeM cpenHero obmiero obpasoBanus (IIIIKPC, ITIICC3) u
orpezeneH Kak oomeoOpa3zoBaTenbHas yueOHasi TUCIUILINHA.

B yuebnpix mmanax IIIKPC, IITICC3 y4yeOnblii npeamer «buonorus» BXOAUT B COCTaB
o0mx o01eo0pa3oBaTeIbHbIX YU€OHBIX IUCHUIUIMH, (OPMUPYEMBIX M3 00S3aTENbHBIX Mpe-
MeTHBIX oOnacteir ®I'OC cpennero obmero oopazoBanus st IPOGECCHI WIH CIIeUATBHOCTEH
CIIO cootBeTrcTBYyIOIIET0 MPOoQuII MPodhecCHOHATEHOTO 00pa30BaHuUS.

VY4eOHblIii npeaMeT u3ydaercss Ha 0a30BOM ypOBHE.

PaGouas mporpamma y4eOHOro mpeamMeTa MOXKET MCIOJIb30BaThCs APYrUMHU mpodeccuo-
HAJIbHBIMU 00pa30BaTEIbHBIMU OPTaHU3ALUSIMHE, PEATH3yIOIIMH 00pa30BaTEIbHYIO IPOTPAMMY
cpennero obiero oopazoBanus B npenenax ocsoenus OIIOIT CIIO na 6a3e 0CHOBHOTO OOIIETO
obpazosanus (IITIIKPC, ITIICC3).

1.3. Hean u 3apauu y4yeOHOro npeaMera, IVIaHHpPYyeMble Pe3yJbTAThbl OCBOCHHUS
y4eOHOro mpeamera

enu uzydenust yueOHOTO MpeaMeTa:

OcBoenue obyuaromumucs yueonoro npeamera «buosmorusy odecrednBaeT TOCTHKECHUE
00y4JarOIMMUCS CIETYIOIINX JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PE3yIbTaTOB.

Jluunocmmuuie pezynomameot.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTENbHON MpOrpamMMmbl 00ydaro-
IIUMUCS OTPa)KalOT TOTOBHOCTh U CITOCOOHOCTH 00YYaroNIuXcsi pyKOBOACTBOBAThCSA chopmMupo-
BaHHOW BHYTpPEHHEHW MO3UIMENH ITUYHOCTH, CUCTEMOH IEHHOCTHBIX OPHEHTAIlUH, MO3UTHBHBIX
BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHUMCKOTO 00IIe-
CTBa, PACIIUPEHUE KUZHEHHOI'O ONBITA U OMNBITA AEATEIHHOCTH B MPOLECCE pealn3allid OCHOB-
HBIX HAIlPaBJICHUI BOCIIUTATEIIbHOMN AEATEIbHOCTH.

Kon JIP | PopMyIHpOBKa

1. 'paxkianHckoe BOCIUTAHUE

JP1.1 c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO U OT-
BETCTBEHHOTO YJI€HA POCCUNUCKOro o0IiecTBa

JIP 1.2 OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX MIPaB M 00sI3aHHOCTEH, YBa)KEHHUE 3aKOHA U
IpaBonopsaKa

JP14 TOTOBHOCTH MTPOTUBOCTOSTH UACOJIOTHH SKCTPEMI3Ma, HallMOHAIIM3Ma, KceHopoOuH,
JUCKPUMUHALIMY 10 COLMAIIBHBIM, PEJIUTUO3HBIM, PACOBBIM, HALIUOHAIBHBIM MIPHU-




3HAaKaM: yMEHHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHS JTIOICH C pa3HBIMHU YOEXKICHUSMH, KYJIbTYPHBIMHU LIEHHOCTSIMHU U
COLIMAJIBHBIM I1OJI0KEHUEM

JP 1.5

TOTOBHOCTB BECTH COBMCCTHYIO JCATCIbHOCTh B HHTCPCCAX I'PAKAAHCKOI'O O6IJ.I€-
CTB4d, Yy4aCTBOBATb B CaMOYIIPABJICHUHA B O6H.I€O6paSOBaTeJ'IBHOﬁ OpraHu3anuu u
ACTCKO-IOHOMICCKUX OpPraHu3alugax: rOTOBHOCTD K COBMECTHOM TBOp‘IeCKOﬁ ACA-
TCJIBbHOCTU IIPHU CO3JJaHHUU y‘IC6HHX IIPOCKTOB, PCIICHUU y‘IC6HBIX U I1O3HaBaTCJIb-
HBIX 3a7a4, BbIIIOJIHCHUHN OHOJIOTHYECKUX OKCIICPUMCHTOB,

JIP 1.6

YMEHHUE B3aUMOJIEHCTBOBATh C COL[MAIbHBIMU MHCTUTYTAMU B COOTBETCTBHUH C UX
(GYHKIMSMU ¥ HA3HAYEHUEM: CIIOCOOHOCTD OTIPENENATh COOCTBEHHYIO MO3HIIHIO 1O
OTHOILICHMIO K SBJICHUSIM COBPEMEHHOM KHU3HU U OOBACHATH €€

JIP 1.7

T'OTOBHOCTB K FYMaHHTapHOﬁ n BOHOHTepCKOﬁ ACATCIIBHOCTHU

2. [laTpuo

THYICCKOEC BOCIIUTAHHUE

JP2.1

c(hOPMHUPOBAHHOCTH POCCHICKON TPaTaHCKON UIACHTUIHOCTH, TATPUOTHU3MA, yBa-
JKEHUsS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Iiepe]] PoauHoM, ropaoctu 3a
CBOH KpaH, cBOIO Poauny, CBOM S3BIK U KYJIBTYPY, IIPOLIJIOE X HACTOSALIEE MHOTOHA-
IMOHAJILHOTO Hapoa Poccuu; crmocoOHOCTh OLIEHMBATH BKJIAJ] POCCUMCKUX YUEHBIX
B CTAHOBJICHUE U pa3BUTHE OMOJIOTMH, TIOHUMAaHUS 3HAUE€HUsI OMOJIOTMH B I03HAHUU
3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIIeCTBa

JIP 2.2.

LIEHHOCTHOE OTHOLIEHHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U IIPU-
POJHOMY HACJIEIUIO, IAMATHUKAM, TpaguLUsIM Hapo1oB Poccun, 1OCTHKEHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPYIE

JIP2.3

H[[Gleaﬂ Y6C)KIICHHOCTI), TFOTOBHOCTD K CIIYKCHHUIO U 3allIUTC OTG‘ICCTBa, OTBECT-
CTBCHHOCTD 3a €TI0 Cy,[[]':>6y

3. I[yXOBHO-HpaBCTBeHHOQ BOCIIMTaAHHC:

JIP 3.1 OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO HapoIa

JIP 3.2 c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS

JIP 3.3 CIIOCOOHOCTH OIICHUBATH CUTYAILIUIO U IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTH-
pysCh Ha MOPaJIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH

JIP 3.4 OCO3HaHHWE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO OYAYIIIETo

JIP 3.5 OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTENSAM U (MITK) IPYTHM YI€HaM CEMbH, CO-

3/IaHHMIO CEMBU HA OCHOBE OCO3HAHHOIO NPUHATHS LICHHOCTEN CEMEWHOM KU3HHU B
COOTBETCTBHUHU C TpagulusaMu HaponoB Poccun

4. JcTeTHYECKOE BOCIIUTAHHE:

JP4.1

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUYasi 3CTETUKY ObITa, HAYYHOTO U TEXHHYe-
CKOTO TBOPYECTBA, CIIOPTA, TPyJa U OOIECTBEHHBIX OTHOILIEHUI; TOHUMAaHUE IMO-
LIHOHAJIbHOI'0 BO3JECHCTBHUS JKUBOU IPUPOJIbI U €€ IEHHOCTU

JIP 4.4

TOTOBHOCTH K CAMOBBIPAXKCHUIO B pa3HbIX BHJaX UCKYCCTBA, CTPEMIICHUC IIPOABJIATH
KadycCTBa TBOp‘IGCKOfI JJUYHOCTH

5. ®usuue

CKOC€ BOCIIUTAHHC:

JP5.1

c(OPMHPOBAHHOCTH 3/JOPOBOTO U OE€30MAaCHOT0 00pa3a KU3HU, OTBETCTBEHHOI'O OT-
HOILIEHUSI K CBOEMY 3/I0POBBIO: IOHUMaHHUE U peau3alus 3J0pOBOro U 6e30MacHoro
o0pa3a *KH13HH (30pOBOE MUTAHKE, COOTIOACHNE TUTUEHNYECKUX MTPABUI U HOPM,
cOamaHCUPOBAaHHBINA PEKUM 3aHATUN U OTAbIXA, peryysipHas pu3nyecKas akTUB-
HOCTB), OEpeKHOT0, OTBETCTBEHHOT'O ¥ KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHO-
My (pU3UUECKOMY U NICUXUYECKOMY 3/10pPOBbIO;

JIP5.2

MOTPEOHOCTh B (PU3UUYECKOM COBEPILICHCTBOBAHUH, 3aHITHSIX CIIOPTUBHO-
OS)IOpOBHT@J'IBHOﬁ JACATCIIBHOCTBIO: TIOHMMAaHNUE HEHHOCTH IIpaBUJI HHANBUAYAJIbHO-
T'0 ¥ KOJIJIEKTUBHOTO 0€30MaCHOTO MOBEACHHSI B CUTYAIIHSIX, YIPOXKAIOIIUX 370PO-
BBIO U JKU3HH JIFOJICH;

JIP 5.3

AKTMBHOE HETIPUSATHE BPEIHBIX MPUBBIYEK U UHBIX GOpM NPpUUUHEHUS Bpeaa Gpu3n-




YECKOMY M IICUXUYECKOMY 3JI0POBbIO: OCO3HAHUE MTOCIEICTBUI 1 HENPUATHSI BPEJI-
HBIX NPUBBIYEK (YIIOTPEOICHHS AIKOT0JIsI, HAPKOTHKOB, KYPEHHS);

6. TpynoBoe BocnuTaHue:

JIP 6.1 TOTOBHOCTH K TPYJly, OCO3HaHHE IIEHHOCTU MAaCTEPCTBA, TPY10IH001E

JIP 6.2 TFOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJOTMYECKOW U COLIMAIbHOM HaIlpaB-
JIEHHOCTH, CIIOCOOHOCTh MHUITUUPOBATH, TNIAHUPOBATH U CAMOCTOSTEIILHO BBITIOJ-
HSThH TaKyIO J1€ATeIbHOCTh

JIP 6.3 MHTEpEC K pa3IuyHbIM chepam mpodeccnoHaIbHON AEATEIIbHOCTH, YMEHHE COBEP-
IaTh OCO3HaHHBIN BBIOOP OyylIell mpodeccun U peaau30BbIBaTh COOCTBEHHbBIE
KU3HCHHBIC TUTAHBI

JIP 6.4 TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO HA MIPOTSHKEHUH

BCEU )KU3HU

7. DKoJ0rNYecKoe BOCIIUTAHME:

JP7.1

c(OpPMHUPOBAHHOCTH 3KOJOTHUYECKON KYJIbTYpPbl, IOHUMAHUE BIUSHUS COLIMATIBLHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHOMN U COLIMATIBHOM Cpeibl, 0CO-
3HaHKE TTI00aJIBLHOTO XapaKTepa KOJOTHYECKUX MPOOIJIeM: MOBBIILIEHUE YPOBHS KO-
JIOTUYECKOU KYJIBTYphI: TPUOOPETEHUE OMBITA TIIAHUPOBAHMSI TIOCTYIIKOB U OI[CHKU
WX BO3MOXHBIX MOCJEJICTBUI AJIs1 OKPY>KAIOIIEH CPeJibl;

JP 7.2

IJIAHUPOBAHUE U OCYILECTBICHHUE ICCTBUI B OKPYKAIOILIEH Cpelie Ha OCHOBE 3Ha-
HUS [T YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA: CIIOCOOHOCTh UCIIOIB30BATh TIPH-
oOpeTaeMble MPU U3yUYCHUU OMOJIOTHH 3HAHUS U YMEHUS TIPH PEIICHUN TTPOOIIeM,
CBSI3aHHBIX C PAIMOHAIBHBIM ITPUPOIONOIBL30BAaHUEM (COOIFOICHUE TTPABHII TIOBE-
JICHUS B IIPUPOJIC, HAIIPABJICHHBIX HA COXPaHEHUE PAaBHOBECHS B SKOCHCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, brochepsl)

JP7.3

AKTUBHOE HENPUATHE IEHCTBUM, IPUHOCSIIMX BPEJ OKPYXKAIOLIEH Cpesie; IKOJIOrU-
YeCKH 11es1eco00pa3Hoe OTHOLIEHHE K MPUPOe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIECTBOBaHMS,

JP 7.4

aKTUBHOE HETIPUATHE JIEHCTBUM, MPUHOCALINX BPEA OKPYKAIOIIEH MPUPOTHON
cpene, yMeHue MpOrHO3UpoBaTh HEOJIArOMPUSITHBIE YIKOJIOTUYECKUE MTOCIEACTBUS
MpeNPUHIMAEMbIX TEHCTBUN U MPEIOTBpAIIATh UX;

JP 7.5

paciiupC€HUEC ONbITa ACATCIIBHOCTHU 3KOJOTrHYEeCKOM HalpaBJICHHOCTH. HAJIMYHMEC pa3-
BHUTOI'0 3KOJOTHUYCCKOI'O MBIIIJICHUA, JKOJIOTHYECKOM KYJBbTYPBI, OIIbITA ACATCIIBHO-
CTH DKOJOTHUUECKOI HampaBJICHHOCTHU, YMCHH PYKOBOJCTBOBATLCA UMH B ITIO3HABA-
TeHLHOﬁ, KOMMYHHKaTI/IBHOfI n COL[I/IaJIBHOI>'I ITPAKTHUKE, TOTOBHOCTHU K YUAaCTHUIO B
HpaKTI/ILIGCKOI\/’I JACATCIIBHOCTHU 9KOJIOTHYCCKON HaIpaBJICHHOCTH; OCO3HAHUC TI'JIO-
0abHOTO XapaKTCpa SKOJIOTHICCKUX HpO6JICM n HYTeﬁ HX PCIICHUA

8. HeHHOCTI/I HAYYHOI'O MO3HAHUS:

JIP 8.1 c(OPMHPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKH, OCHOBAaHHOT'O HAa AMAJIOre KYJIbTYP,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MHUpE

JIP 8.2 COBEPILICHCTBOBAHNUE SI3bIKOBOM M YMTATEIBCKOM KYJIBTYPBI KaK CPEACTBA B3aUMO-
JENCTBHS MEXKIY JIFOABMU U NTO3HAHUSI MHpa

JIP 8.3 OCO3HaHHUE LIECHHOCTH HAY4YHOH JEATEIbHOCTH, TOTOBHOCTb OCYILIECTBIISTH IPOEKT-

HYIO U UCCIIEeI0BATENIbCKYIO JESTEIbHOCTh MHIMBUYaIbHO U B TPYIIIE: TIOHUMaHHUE
cnieun UKy OUOJIOTUH KaK HayKH, OCO3HAHUs €€ posiu B JOPMUPOBAHUU
PaIMOHATIBLHOTO HAYYHOTO MBIIJIEHUS, CO3/IaHUU 1IeJIOCTHOTO IIPEJICTaBICHUS

00 OKpy»XarolleM MHUpe Kak O eIMHCTBE IPUPO/IbI, YelIOBEKa U 00IIeCTBa, B TO3HA-
HUU TIPUPOTHBIX 3aKOHOMEPHOCTEHN M pelIeHUH MPOo0JIeM COXPaHEHUS TPUPOTHOTO
paBHOBECHS; YOXKAEHHOCTh B 3HAUMMOCTH OMOJIOTHH Il COBPEMEHHOM IUBUIIN3A-
1MU: 00ecreuyeHrs HOBOTO YPOBHS Pa3BUTHUS MEIULIMHBI, CO3/JaHHE MTEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CTIOCOOHBIX PelIaTh PeCypCHbIE MPOOJIEMBI PA3BUTHS YeTIOBEYEe-
CTBA, MOMCKA MyTel BbIX0/1a U3 INI0OAIBHBIX IKOJOTHYECKUX MPpoOsieM 1 obecreye-




HUS NIEPEX0/1a K yCTOMYUBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIB30BAHUIO IIPH-
POIHBIX pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH; 3aMHTEPECOBAH-
HOCTb B IOJIy4€HUH OUOJOIMUYECKUX 3HAHUM B LI€JIAX MOBBIIIEHUS 001l KyIbTypHl,
€CTECTBCHHO-HAYYHON TPAMOTHOCTH, KaK COCTAaBHOM 4acTH (PyHKIIMOHAITHHOMU Tpa-
MOTHOCTHU O0y4Jaromuxcs, opMupyeMon Ipu U3y4yeHUH OMOJIOTUH; TOHUMaHUE
CYIIHOCTH METOJIOB ITI03HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH UCHOJIB30BATh MOTy4YaeMble 3HAHU U1 aHAJIN3a U 0ObsCHEHNUS SBJIe-
HUW OKPY’KAIOIIETO MUPA U MIPOUCXOIAIIUX B HEM U3MEHEHUH, YMEHHUE JIe1aTh
000CHOBAHHBIE 3aKJIIOYECHUSI HA OCHOBE HAayYHBIX (DAKTOB M NMEIOIIMUXCSI JAHHBIX

C LIEJBIO MOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTh CAMOCTOSITEIBHO HC-
I10JIb30BaTh OMOJIOTNYECKHE 3HAHUS [T PELICHUs IPOOJIEM B peaIbHbIX KU3HEHHBIX
CUTYyalUsIX; OCO3HAHME LICHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTB-
JIATh IIPOEKTHYIO U UCCIIEI0BATENIBCKYIO JESATEIBHOCTh HHIMBUYAIbHO U B TPYIIIIE;
TOTOBHOCTb U CIIOCOOHOCTBH K HEMPEPHIBHOMY 00pa30BaHUIO M caMO0Opa30BaHUIO,

K aKTUBHOMY ITOJIy4YEHHIO HOBBIX 3HAHUH 110 OMOJIOTMH B COOTBETCTBUU C )KU3HEH-
HBIMH NIOTPEOHOCTSMHU.

Memanpeomemmnuie pe3yibmamaol
MeTtanpeameTHble pe3ynbTaThl OTPAXKAIOT OBIAJICHUE YHUBEPCAIBHBIMU YUeOHBIMU JCHi-
CTBUSIMH — [TI03HABATEIbHBIMUA, KOMMYHUKATUBHBIMH, PETYJISTUBHBIMH.

YHI/lBepcaJIbeIe Io3HaBaTeJdbHbIC HeﬁCTBHﬂ

)

O0aszoevle no2uueckue 0elcmeus:

CaMOCTOATCIIBHO Q)OpMyHI/IpOBaTB " aKTyaJIU3UpPOBATH HpO6JI€My, pacCMaTpuBaTh €€
BCCCTOPOHHC

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUHN MPUEMBI JIOTHUECKOTO MBILIUIEHUS (aHAIN3A,
CHHTE3a, CPaBHEHHS, KJIacCU(PUKAIH, 0000IIEHNS ), PACKPBIBATH CMBICT OMOJIOTHYE-
CKUX MOHATHUH (BBIIENIATH UX XapaKTepHbIE IPU3HAKY, YCTAaHABINBATh CBSI3H C APY-
TUMH TTOHSITUSIMU)

OIPECACIIATH HEIN ACATCIbHOCTHU, 3a1aBaTh IapaMCTPbl U KPUTCPHUU X NOCTUIKCHHA

BBISABJIATE 3aKOHOMECPHOCTH U ITPOTHBOPECYHS B paCCMATPUBACMBIX SABJICHUAX

BHOCHUTBb KOPPCKTUBEBI B ACATCIbHOCTL, OLICHUBATHL COOTBETCTBUEC PE3YJIILTATOB 1IC-
JIIM, OICHHUBATb PUCKH HOCJ'IC,Z[CTBI/II\/'I ACATCIIBHOCTH

Pa3sBUBATh KPCATUBHOC MBIIIIJICHUEC ITPU PCUHICHUHN )KM3HCHHBIX npo6neM

0)

b0azoenle uccieoosamenvckue OCUCmeus:

BJIa/IETh HaBbIKaMHU Y4eOHO-MCCIIEA0BATEIbCKON U TPOEKTHOM 1€ATEIbHOCTH, HABBI-
KaMU paspelieHust npoosiemMm

CIIOCOOHOCTB ¥ TOTOBHOCTh K CAMOCTOSATEILHOMY ITOMCKY METO/I0B PELLIEHUS IpaK-
TUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B MO3HAHMS

OBJIAZICHUC BUAAMH OCATCIBbHOCTH 110 MOJTYYCHUIO HOBOT'O 3HAHMs, €0 UHTCPIIPCTa-
ouu, npeoGpa30BaHI/Ho 1 MIPUMCHCHUIO B PA3JINYHBIX y‘{e6HLIX CUTyalluiax, B TOM
YU CJIC ITPHU CO3JIaHUN y‘Ie6HI)IX M COIMAJIBHBIX IIPOCKTOB.

dbopMHUpOBaHME HAYYHOTO THUIIA MBIIIUICHUS, BIaICHUE HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMH MOHATUAMHU U METOJNAMHU

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33]]a4ul B 00pa30BaTeNIbHOM 1€ATEIbHOCTH
U )KM3HEHHBIX CUTYyalMsIX

BBISIBIIATH IPUYUHHO-CIICJICTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3a]a4y, BbIABUTIaTh
TUIIOTE3Y €€ PELICHUS, HaXOAUTh apryMEHTBI JUUIs JOKA3aTeIbCTBA CBOUX YTBEPKIE-
HUM, 33/1aBaTh IapaMeTPbl U KPUTEPUHN PEIICHUS

AHAJIM3UPOBATD MOJIYYCHHBIC B XOAC PCIICHUS 3a1a9r PE3YyJIbTAThl, KDUTUYCCKH OLIC-
HHUBATb UX JOCTOBCPHOCTH, IPOTHO3HUPOBATHE HU3MCHCHNE B HOBBIX YCIIOBUAX

JAaBaThb OLICHKY HOBBIM CUTYyallUsAM, OICHHUBATb HpI/IO6pCTCHHBII71 OIIBIT

OCYIICCTBJIATDH ueneHanpaBneHHHﬁ ITOMCK IIEPEHOCA CPEACTB U crmoco0oB }IeﬁCTBHSI B
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poeCCHOHATBHYIO CPETy

YMCTh IICPCHOCUTH 3HAHNWA B IMTO3HABATCIIBHYIO U ITPAKTUYCCKYHO o0actu KHN3HCOACA-
TCIBHOCTHU

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00IacTel

BBIJIBUT'aTh HOBEIC UACH, IPEJIaraTb OpUIriHaJIbHBIC ITOAXO0AbI U PCIICHUSA

CTaBHUTb HpO6JICMBI 1 3ala4u, JOIMYCKaroIeC AJIbTCPHATUBHLIC PCIICHUS

paboma c ungopmayueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX MHPOPMAIUH (TeKCTe y4eOHOTO
1ocoOusi, HAy4YHO-TIOMYJISIPHOM JTUTepaType, OMOJIOTHUECKUX CIOBapSX U CIIPAaBOY-
HUKAaX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHeTe), aHanu3upoBaTh HH(HOPMALIHIO
Pa3IUYHBIX BUIOB U (POPM MPECTABICHUS, KPUTUUYECKU OLIEHUBAThH €€ I0CTOBEP-
HOCTb U HEIPOTUBOPEUYUBOCTH

(bopMynHpoBaTh 3aPOCH] U TPUMEHSATH PA3IMYHbIE METOBI IIPU MIOUCKE U 0TOOpE
Ouosiornyeckoil uHpopMay, HEOOXOIUMOH /7S BHIIOJIHEHUS YUeOHbIX 3a1a4;
pUOOPETATh OMBIT UCIIOJIB30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY aKTHBHOI'O MCIIOJIb30BaHUS PA3IIMYHBIX
ITIOMCKOBBIX CUCTEM

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (POPMY IIPEICTABICHUS OHOIOIUYECKOM
nHpopManuu (cxembl, rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH H JPYToe)

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPECTBA MPU pabOTe ¢ OUOIOTHUECKOI
nHbOpManKei: MPUMEHATh XUMUYECKUE, pU3nUecKre 1 MaTeMaTHIECKUE 3HAKH U
CUMBOIIBI, (hOpMYIIbI, a00pEBUATYPY, HOMEHKJIATYPY, UCIOIb30BaTh U MIPEOOPA30BHI-
BaTh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJITHOCTU

BJIAICTb HABbIKAMM PACIIO3HABAHUA W 3alIUThI I/IH(bopMaI_lI/II/I, HH(l)OpMaHHOHHOIZ Oes3-
OITIACHOCTHU JIMYHOCTHU

NBECPCAIBbHBIC KOMMYHUKATHBHLIC I[EﬁCTBPIHZ

obuenue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(epax KU3HU: aKTHBHO Y4aCTBOBAThH

B JIMAJIOTe WIN JUCKYCCHHU IO CYIIECTBY 00CyKIaeMoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYK/I€HNS OTHOCUTEIILHO BBIITOJIHEHUS IIpeiiaraeMoit 3aia-
4M, YYUTHIBaTh HHTEPECHI U COITIACOBAHHOCTD MO3UIMN JPYTUX YYACTHUKOB JUAJIOTa
WM TUCKYCCHH)

pacrio3HaBaTh HeBepOallbHbIE CPEICTBA OOIIEHUS, TOHUMATh 3HAYCHHE COLUAIIbHBIX
3HAKOB, PaCIIO3HABATH MPEIIOCHITKN KOH(DIUKTHBIX CUTYAIlM U CMATYATh KOH-
(hIVKTHI

BIIAJICTh PA3JIMYHBIMU CITIOCOOAMU OOIIECHUS M B3aUMOJICHCTBUS

APTYMCHTUPOBAHHO BECTHU JUAJIOT, YMCThb CMAT'1aTh KOH(I)J'II/IKTHBIG CUTyallun

pa3BEPHYTO ¥ JIOTHYHO W3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX
CpENCTB

0)

COBMECMHAA 0eSIME/IbHOCHLb:!

IMOHUMATh U UCIIOJIB30BaTh NPCUMYIICCTBA KOMaHHHOﬁ n I/IH,[[I/IBI/I,Z[yaHBHOfl pa6OTBI;
BI)I6I/IpaTI) TEMATHUKY U METO/Ibl COBMCCTHBIX I[efICTBHfI C y4€TOM O6HII/IX HUHTEPCCOB U
BO3MOKHOCTEH KaXXJ10ro 4J1€Ha KOJIJICKTUBA

MPUHUMATH LIETTM COBMECTHOM I€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JIEHCTBUS 110 €€ JOCTHIKEHUIO: COCTABIIATH IUIaH JCHCTBUMN, paclpeiesiTh POIU C
y4€TOM MHEHUH yYaCTHHKOB O0CYX/IaTh Pe3yabTaThl COBMECTHON pabOThI

OILICHMBATh KaueCTBO CBOET0 BKJIaJa U KaXKIOr0 y4acCTHUKA KOMaH/bl B OOIIMIA pe-
3yJIBTaT M0 pa3pabOTaHHBIM KPUTEPUSIM

npeajaratb HOBBIC IIPOCKTHI, OLICHUBATL UACHU C IO3UIIUMHY HOBU3HBI, OPUTMHAJIIBHO-
CTH, HpaKTquCKOﬁ 3HAYMMOCTHU

OCYIICCTBJIATE MO3UTUBHOC CTPATECTUYCCKOC MOBCACHUC B PA3JIMYHBIX CUTYallUAX,




IIPOABJIATH TBOPYCCTBO U B006pa)KeHI/IC, OBITE WHUIIUMaTUBHBIM

YHuBepcaiabHbIe peryJsTHBHbIC 1eHCTBHA:

a) | camoopzanuzayusa:

CaMOCTOATCIIBHO OCYIICCTBIIATD ITO3HABATCIIBHYIO ACATCIbHOCTD, BBIABIIATD Hp06ne-
MBI, CTaBUTh U (bOpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJ1a44 B 06p330BaTeJ'IBHOI71 JCATCIIb-
HOCTH U )KU3HCHHBIX CUTyallUAX: UCIIOJIb30BATh OHOJIOrHYECKUE 3HAHUS JJIA BbISAB-
JICHUA Hp06HeM 1 UX PCIICHHUSA B ) KU3HCHHBIX 1 y‘le6HBIX CUTYyalluAX,

CaMOCTOATCIIBHO COCTABJIATH IIJIaH pCIICHUA HpO6JI€MBI C Y4CTOM UMCHOIHXCS Pe-
CYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U HpC,Z[HO‘ITeHI/Iﬁ

JIaBaTh OLICHKY HOBBIM CUTYallUsIM: BEIOMPATh HA OCHOBE OMOJOTHUYECKUX 3HAHUM
LIEJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX JEHCTBUAX U MOCTYIKAX 10 OTHOIIECHUIO
K JKUBOI NIPUPOJIE, CBOEMY 3/I0POBBIO U 3JI0POBBIO0 OKPYKAOIINX

pacmupsaTh paMKH Y9eOHOTO MPEJIMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHIA

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 pe-
LICHUE;
OILICHUBATh MPUOOPETEHHBIN OMBIT

CHOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON dPYIUIIMA B Pa3HBIX 00-
JacTsAX 3HaHUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIH ypo-
BEHb

0) | caMOKOHmMpOJIb:

AaBaTb OUCHKY HOBLIM CUTYyallUsAM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTL, OLICHN-
BaTb COOTBCTCTBUC PC3YJILTATOB LCIISAM

BJIa/IETh HAaBbIKaMH I103HABATEIbHON PEQIIEKCUH KaK OCO3HAHUS COBEPIIAEMbIX JIEH-
CTBUH M MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI

MCIIOJIH30BaTh MPUEMBI pedIeKCHH JIJIsl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO perie-
HUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS 110 UX CHUKECHUIO

8) | npunamue cebs u opyzux niooei:

IMIPUHUMATb ce651, INHOHKUMasA CBOM HCAOCTATKH U JOCTONMHCTBA

IIPUHUMATh MOTUBBI M apIyMEHTBI APYTUX JIFOIEH MTPU aHAIU3€E PE3YJIBTATOB J€s-
TEJILHOCTH

IIpU3HABaTh CBOE IPABO U MPABO JAPYTUX JIIOJEH Ha OIINOKU

Ppa3BHUBATb CIIOCOOHOCTH TOHUMATh MHDP C TO3UIHHU APYTOTr'0 9YCJIOBCKA

Ilpeomemmnuie pe3ynomamot.
[IpenMeTHbIe pe3yabTaThl OCBOEHUS OCHOBHOW 00pa30BaTeIbHOW MporpamMmbl oOecredu-
BAlOT BO3MOXKHOCTh JaJbHEWIIEro YCHEUIHOro MpogecCHOHAIbHOro o0yueHHus M mpodeccuo-
HaJILHOM JIeATSIIHHOCTH.

Kon ITP DopmMyJIHpPOBKa
ITP 1 c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJIM OUOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUM COBPEMEHHOU €CTECTBEHHO-HAy4YHOU KapTu-
HBbl MHpa ¥ Hay4HOTO MHPOBO33PEHHS, O BKJIQJE POCCUHCKUX M 3apyOeKHBIX yué-
HBIX OMOJIOrOB B pa3BUTHE OMOIOTHH, (PYHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKa
JUIS pEIIEHNUs] )KU3HEHHBIX 3a7a4;
I1P 2 YMEHHE PacKpbIBaTh COJIepKaHNe OMOJIOTHYECKUX TEPMUHOB U IMOHSATHIL: )KU3Hb,

KJIETKa, OpraHu3M, MeTaboan3M (0OMEH BELIeCTB M MPEBpaleHUe SHEPTHH), TOMEO-
cTa3 (camMoperyJsius), ypoBHEBas OpraHu3alus KUBbIX CHCTEM, CaMOBOCIIPOU3Be-
JieHne (penpoyKIns), HaCIeICTBEHHOCTh, HI3MEHYMBOCTh, POCT U pa3BUTHE, BUJI,
MOMYJISIMSL, T€HO(OH, SBOJIIOLMS, IBUKYIIHE CUIIbI ((PaKTOPBI) FIBOJIIOLINH,
MPUCIIOCOOTIEHHOCTh OPraHU3MOB, BUI000pa30BaHNE, IKOJIOTHUECKUE (PAKTOPBI,
AKOCHUCTEMA, MPOIYIEHTHI, KOHCYMEHTBI, PEIYICHTHI, [IEMU MUTAHUS, IKOJIOTHYE-
CKas mupamuja, OMoreoneHos, ouochepa;




ITP 3

YMEHHE HU3JIaraTb OMOJIOTHYECKUE TeOpUH (KJIETOYHAsI, XPOMOCOMHas,

MyTaI[MOHHasl, HEHTPAJIbHAs JI0TMa MOJIEKYJIApHOU Ouonoruu), 3akousl (I. Menne-
ns1, T. Moprana, H.M. BaBuioBa) u yueHus (0 ieHTpax MHOT0oOpasust ¥ IPOUCX0XK-
JeHUs KyabTypHbIX pactenuil H.J1. BaBunosa), sBostonrionHas teopust Y. [lapsuna,
CHUHTETHYECKasi TEOPUS IBOJIOLNH, 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBILIEBOTO
cxoncrea K.M. bapa, yepetoBaHus II1aBHBIX HAIIPABICHUN U IIyTEUW 3BOJIIOLIUU

A.H. CeepuioBa, yuenust o ouocdepe B.W. BepHaackoro), onpenensiTe TpaHUIIBI UX
IIPUMEHMMOCTH K 5KMBBIM CHCTEMaM;

I1P 4

YMCHHC BJIAACTb MECTOAAMHU HAYUYHOI'O [TIO3HAHHWA B OHOJIOrHH: Ha6J'IIO,I[€HI/Ie

1 OIIMCAHHUC JXUBBIX CUCTEM, ITPOLIECCOB U HBJIGHI/If/'I, opranu3anus U NpOBCACHUC
OHOJIOrMYECKOI0 OKCIICPUMCHTA, BBIJIBUKCHUE I'MIIOTE3bI, BISIBJICHUC 3aBUCUMOCTHU
MCKAY UCCICAYCMbIMU BCIIMYMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YJIbTATOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB, YMCHHUC NCJIaTh BBIBOABI
Ha OCHOBAHUH NNOJTYUCHHBIX PC3YJILTATOB,

ITP 5

YMEHHE BBIIEIATH CYIIECTBEHHBIE IPU3HAKHA BUPYCOB, KIIETOK IIPOKAPHOT

nu 3y1(apI/IOT, OJHOKJICTOYHBIX U MHOT'OKJICTOYHBIX OpFaHI/I3MOB, OCOGCHHOCTI/I
[POLIECCOB: OOMEHA BEILECTB U IIPEBPALIEHUS SHEPTUU B KIETKE, (POTOCUHTESA,
IUTACTHYECKOT0 M DHEPreTHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO3a, Meii03a, OILIo-
JIOTBOPEHUS, PA3MHOKEHUS, HHANBUIYAILHOTO PA3BUTHS OpPraHU3Ma

(oHTOTCHE3);

ITP 6

YMEHUE BBIACIATH CYIECTBCHHBIC IPU3HAKH CTPOCHHUSI OMOJIOTUIECKUX OOBEKTOB:
BH/JIOB, ITOMYJISIUH, MPOTYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTE€OIICHO30B U
IKOCHUCTEM, OCOOCHHOCTH TPOIIECCOB: HACICICTBEHHON M3MEHYHMBOCTH, €CTCCTBEH-
HOTO 0TOOpa, BUI000pa30BaHMs, IPUCIIOCOOJIEHHOCTH OPTraHU3MOB, JEUCTBUS KO-
JIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHU B KO-
CUCTCMAX, aHTPOIIOI'CHHBIX U3MEHEHUN B DKOCHCTEMAX CBOECH MCCTHOCTH, KPYT'OBO-
poTa BEIeCTB 1 OMOTCOXUMHUECKUX ITUKIIOB B Onocdepe;

IP 7

YMEHHUE IPUMEHSTH OJTYyYSHHBIC 3HAHUS TSI OOBSICHEHUS! ONOIOTHIECKUX
IPOLIECCOB U SBJICHUH, JUIA NPHHATHS NPAKTHYECKUX PEIICHHH B IOBCEJHEBHOU
KHU3HH C LENbI0 00ecTiedeHns 0€30IacHOCTH CBOETO 3/I0POBBS M 3I0POBbsI OKPYXKa-
IOLIMX JIFOIeH, COOII0/IEHHsI HOPM T'PaMOTHOTO MOBEJICHUS B OKpY’KaloIlel MpUpo-
HOW cpefie, MOHNMaHue HEOOXOJMMOCTH UCIIOIB30BAHMUS JOCTIKEHUH COBPEMEHHOM
OMOJIOTUU ¥ OMOTEXHOJIOTHH JJIsl pPallMOHAIIBHOTO TPUPOJIONIOIb30BAHHUS;

ITP 8

YMCHUC pC€IIATh 2JICMCHTAPHBIC OMOJIOTHYECKHE U TEHETUUECKHUE 3aJa4ud Ha MOHO- 1
JUTHOPUIHOE CKPELIMBaHKE, CLEIUIEHHOE HACIEeI0BAHUE, COCTABIATh CXEMbl MOHO-
rUOpPUAHOTO

CKPEIMBAHUA Ul IPEJCKa3aHKs HAaclIel0BaHUs IIPU3HAKOB y OPraHU3MOB, COCTAB-
JIATh CXEMbI ICPECHOCA BEIICCTB U DHCPI'UK B 9KOCUCTEMAX (HGHI/I HI/ITaHI/Iﬂ);

ITP 9

YMEHHE BBITIONHSATH JIa0OpaTOPHBIE U MPAaKTUYECKUE pabOThI, COOMIOIATh IPaBHiIa
1pu paboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

ITP 10

YMEHHUE KPUTHYECKU OLIEHUBATh U MHTEPIIPETUPOBATh UH(OPMALIHIO
OMOJIOTNYECKOT0 COMEpKaHMsl, BKIIOYAIOUIYIO IICEBIOHAyYHbIE 3HAHMS U3 pa3Ivy-
HBIX HUCTOYHMKOB (CpeICTBa MacCOBOM MH(POPMALIMHU, HAYYHO-TIONYJISIPHbIE MaTepH-
aJbl), ’TUYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BaHUI B OMOJIOrUH, MEAUIIUHE,
OMOTEXHOJOTUH, PAaCCMaTPUBATh TJO0ATbHBIE SKOJIOTHYECKHE NpoOJIeMbl COBpe-
MEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

IP 11

yMEHHUE CO3/1aBaTh COOCTBEHHbIE TUCHMEHHBIE U YCTHBIE COOOIICHUS, 00001mas
OMOJIOTUYECKYI0 MH(OPMALUIO M3 HECKOJIBKHX HMCTOYHUKOB, TPAMOTHO HCIIOIB30-
BaTh NOHITUMHBIN anmnapar OMOJIOTHH.

1.4. Kosin4ecTBO 4acOB HA OCBOEHHE NMPOTrpPaMMbl Y4eOHOI'0 NpeaMeTa:
00BbeM 00pa30BaTeNIbHONM MPOTrpaMMBl -72 yaca.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJIMETA

2.1. O0beM yueOHOro npeaMera u BUAbI y4eOHO#l padoThl

Buna yueOHoii padoThl Kon-Bo | O6bem
4acoB
O0bem 00pa3zoBaTeIbHOM MPOrpaMMbl (BCero)
YueOHas HArpy3Ka BO B3aUMO/IeliCTBUHU ¢ TMpenojgaBaTeieM 72
(Bcero))
B TOM YHUCJIC:
TEOPETHUECKOE 00yUeHne 26
MIPAKTUYECKHE 3aHATHUS 46

71a00paTOPHBIE 3aHATHS

KOHTPOJIbHBIE paOOTHI

mud. 3a4er

OK3aMCH

HUmoeosas ammecmayus 6 hopme ougghepenyuposannozo 3auema
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2.2. TemaTuyeckuii NJIaH u copep:kanue yueonoro npeamera BUOJIOT'USL

HaumenoBanue pa3s- Coaepsxanue yueOHOro MaTepuaJia, JadopaTopHble H MPaKTHYeCKHe PadoThI O0bem Konst
AeJ0B U TEM qacoB OpECaAMETHBIX
pe3ynbTaToB,
(hopMHPOBaHUIO
KOTOPBIX CIIO-
coOCTByeT aIte-
MEHT IIporpam-
MBI
Pa3nea 1. Bnosnorus kak Hayka. 2
Coaep:kanue yueOHOro MaTepuaja 2
1.1 BuosorusiB |1 |Buosiorus B cucreme HayK. MeToabl MO3HAHKS KUBOii PpUPoabl. CBs3u OMOJIOTHN C OOIIECTBCHHEI- 2 [P 1, 1P 11
cucreMe Hayk. Me- MU, TEXHUYECKUMU U JPYTUMH €CTECTBEHHBIMU HayKaMmu, (puiocoduelt, penuruei, STUKON, 3CTETUKON U
TOABI MO3HAHUS npaBoM. Pons 6uonoruu B GopMupoBaHNH COBPEMEHHOM HayYHOH KapTUHBI Mupa. Cucrema Ononoruye-
JKHBOI PUPOABI CKUX HayK. MeTo/ibl M03HaHUsI XKUBOM NPUPO/Ibl (HAOII0ACHNE, SKCIIEPUMEHT, ONMCaHue, U3MEPEHHE,
KJaccu(uKaIus, MOICITMPOBAHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX ).
Paznen 2. J)KuBble cucTeMbl M MX OpPraHu3anus. XUMHU4YECKHI COCTAB U CTPOeHUE KJIETKH. 8
2.1 Buojgornue- [MpakTuyeckue 3aHATHA 2
CKHe CHCTeMBbl, 1 |HAcnosb30BaHHe Pa3IMYHBIX METOIOB NMPH U3YYeHHH GHOJIOTHYECKUX 00beKTOB (OTIHuKe )KUBBIX 2 [P 1, ITP 11
npouecchl CUCTEM OT Heopranuieckou nmpupoabsl. CBoiicTBa GMocrucTeM U UX pa3HOOOpa3ue. YpOoBHU OpraHu3aluu [P 2
U UX U3y4YeHue. O6uocucTeM: MOJIEKYISAPHBIN, OPraHONIHO-KJIETOYHbIH, OpraHn3MEeHHbIH, MOMYIAUOHHO-BUIOBOI, HKO-
XuMH4YecKkui co- CUCTEMHBIH (OnoreorneHoTHYECKHil), OrochepHsiit. Hayku, nzydaronime OMOCUCTEMBI).
cTaB KJeTku. Boaa N3yyenne XHMHYECKOT0 COCTABA KJIETKH (XUMHUYECKHE 3JIEMEHTBI: MAKPOIIEMEHThI, MUKPOJJIEMEHTBHI.
H MHUHepPaJIbHbIE Bozna u Munepanbhblie cond. @yHKIIMM BOJbI U MUHEPAIbHBIX BEIIECTB B KieTke. [loanepxanne ocMOTH-
COJIH. gyeckoro Oananca).
Conep:xaHue yueOHOro MaTepuasa 2
IIpakTHYecKkue 3aHATHA
2.2 beaxu. CocTaB 1 [Crpoenme MoJIeKYJIbI GeJIKa (COCTAB U CTPOCHUE OEIKOB. AMHHOKHCIOTB — MOHOMEpBI 6enkoB. Hesa- IP 9
H CTPOeHHE Oe/IKOB. MEHHMMbIE U 3aMEHUMbIE aMUHOKUCIOTHl. AMUHOKHCIIOTHBIA COCTaB. Y POBHH CTPYKTYpHI O€IKOBOM MO-
DepmenThI — JIeKyJIbI (TepBUYHASI, BTOPUYHAS, TPETUYHAS U YETBEPTHYHAS CTPYKTypa). XMMHUYECKUE CBOICTBa Oell-
ouosormeckue KOB. bronornueckue pyHKINU OEIKOB).
KaTAJIU3aTOPbI
2 |H3yuyeHHe KATAINTHYECKOH AKTUBHOCTH ()epMEHTOB ((epMEHTHI — OMOJIOTHUECKUE KaTaau3aTophbl. I1P 9

Ctpoenue epMeHTa: aKTUBHBIN LIEHTP, cyOcTpaTHas crienuduyHocts. Kopepmentsl. Butamunbl. Otinu-
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4yust (GEpPMEHTOB OT HEOPTAHMYECKUX KAaTaTN3aTOPOB).

Conep:xaHue yueOHOro MaTepuaja

2.3 Yraesoast. Jlu- 1  |VYraeBoasl Jlunuabl. HykiennoBbie kucjaoTbl. AT®. YrieBoapl: MOHOCaxapuasl (TIIFOK03a, pud03a 1 [P 5
e Hyktenmo- ne30Kkcuprb03a), mucaxapuibl (caxapo3a, IaKT0o3a) | MoIrcaxapusl (Kpaxmal, TIMKOTeH, EJUTI0I03a).
BBIe KHCIOTDL buonoruueckue ¢pyHKIuu yrieBoaos. JIunuaer: Tpurauiepusl, GocGoaunuabl, crepousl. I'napoduis-
AT® HO-THAPOoQoOHBIC CBOMCTBA. bronornueckue pyHkiuu unuaos. CpaBHEHUE YTIIEBOAOB, OCIIKOB U JIH-
MUJI0B KaK UICTOYHUKOB 3Heprun. Hyknennosbie kuciaotsl: JJHK u PHK. HykneoTuasl — MOHOMEPBI HYK-
nenHoBbIX kucaoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u pynkiun PHK. AT®: crpoenue u pynkumn
I[MpakTuyeckue 3aHATHS
1 |Crpoenne 3ykapuornueckoii kiaerku (Lluronorus — Hayka o kierke. Kierounas teopust — npumep ITP 1, TP 2,
B3aMMOJICHCTBYS Uiel 1 (PAKTOB B HAYYHOM MMO3HAHUU. MeTobl u3yueHus kieTku. Kierka kak 1emnocT- I1P 3, IIP 9
2.4 Ucrtopus u me- Hast KkuBas cuctema. OOmIre mpU3HaKK KIETOK: 3aMKHYTasi HapykHast MeMOpaHa, mosexyisl JJHK kak
TOABI U3YyUCHUSA TeHeTUYECKUH anmapar, cucreMa cuHTe3a 0enka. THUIIbI KIeTOK: SyKapuoTHYeCKas U IPOKapHUOTHYECKas.
kJaeTkH. Kierounas OcobeHHOCTH CTPOCHUS TPOKapuOTHYECKOM KieTku. Kierounas crenka 6akrepuii. CTpoeHue 3yKapuo-
Teopusi. Kiterka TUYeCcKoi KiIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIHHOMU, )KUBOTHOU 1 TpuOHOM KieTKu. [loBepXHOCTHBIE
KaK LeJIOCTHAs CTPYKTYpHI — KJICTOYHAS CTEHKA, TIIMKOKAIMKC, MX (yHKIMU. [lnasmarndeckas MmemMOpaHa, €e CBOICTBA U
JKMBas cucTeMa. ¢byukun. Huronnasma u ee opranousisl. OqHnomemOpanubie opranouasl kietku: JI1C, annapat ["onba-
Crtpoenue KU, JTU30COMBI. [10oJTyaBTOHOMHBIE OpPraHOU b KJIIETKU: MUTOXOHIPHH, ITAcTUIbL. [IporcxoxaeHue Mu-
IYKAPUOTHYECKOMH TOXOHApUH U mnactull. Buasl mnactua. HemeMOpaHHbIe OpraHOUIBI KIETKH: pUOOCOMBI, KIIETOYHbBIN
KJIeTKH LEHTp, LICHTPUOJIH, PECHUYKHU, KTIyTUKH. DYHKIIMM OPraHOUI0B KiIeTku. Brimrouenus. SAnpo — peryns-
TOPHBIN 1eHTp kieTku. CTpoeHue sapa: siaepHas 000JI0UKa, KapuoIiia3Ma, XpPOMATHH, SAPBIIKO. XpOMO-
COMBI. TpaHCTIOPT BEIIECTB B KJIETKE).
Pasnen 3. ZKuzHeessTeIbHOCTD KJIETKH.
Coaepixanue yueOHOIro MaTepuasa
1 |O6men BemectB. IlnacTuyecknii oomMeH. @oTocuHTe3. XeMOCHHTe3. JHepreTuyeckuii o0MeH. Ac- IP 5, I1P 11

3.1 Oomen Be-
mecTB. IlnacTuye-
ckuii oomen. doro-
CHHTe3. XeMOCHH-
Te3. JHepreTnye-
CKMii 00MeH

CUMWIISIIIMS (TUTACTUYECKUIT OOMEH) M JUCCUMMIISALUS (SHEPreTHYecKuil 0OMEH) — IB€ CTOPOHBI €IMHOTO
nporecca Metabonau3Ma. Pojib 3aKOHOB COXpaHEHHUs BEUIECTBA U SHEPrMHM B NOHUMAaHMU MeTabosm3Ma.
Tunsl oOMeHa BelecTB: aBTOTPOPHBINA U rereporpodHbIii. Ponb hepMeHTOB B 0OMEHe BEIIecTB U Ipe-
BpalleHuu sHepruu B kietke. dorocunres. CBeroBas U TeMHoBas (aszbl ¢porocunTesa. Peakuuu doto-
cunTe3a. DpdexTuBHOCTH PoTOCHHTE3a. 3HaUeHUe (HOTOCHHTE3a Ui KU3HU Ha 3emue. BrnusHue ycno-
BUH cpelbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJAbTYPHBIX pacTeHUH. Xe-
MOCHHTE3. XEeMOCUHTE3UpYIOIIHe OaKkTepuu. 3HaUeHNEe XEMOCHHTE3a Il )KU3HU Ha 3eMiie. DHepreTuye-
CKuil 0OMeH B KJleTKe. PaciienieHue BemecTB, BbIJICICHHE U aKKyMYJIMPOBaHUE SHEPTUU B KJIETKE. JTa-
bl SHEpreTudeckoro ooMena. I'nukonus. bpoxeHue u ero BUJBI.
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3. 2 buocunre3
oeaxa. Hekjerou-
Hble GOPMBI )KM3HH
— BHPYCBI

IIpa

KTHYCCKHE 3aHATUSA

1

CunTe3 0eaka (Peakiuu matpuuHoro cuntesa. ['enernyeckas nadopmanus u JJHK. Peanuzanus reneru-
yeckoi mH(pOpMaIuu B KJIETKe. | @eHeTUUeCKHi KOl Mero CBOMCTBA. TpaHCKPHUIIIUS — MAaTPUYHBIA CUHTE3
PHK. Tpancnsuust — 6uocunres 6enka. Jransl Tpanciusuud. KoaupoBanue aMuHOKUCIOT. Pons pubocom
B OnocuHTe3e Oenka. Heknerounsie ¢opmbl sxu3Hu — BUpYChl. Mictopust otkpeiTus BupycoB ([. Y. Upa-
HOBCKHIT). OCOOEHHOCTH CTPOEHUS W JKM3HEHHOIO IMKJIAa BHPYcOB. bakrepuodaru. bonesnu pacteHwuid,
JKUBOTHBIX U YEJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc ummynoaeduiura yenoseka (BUY) — Bo3Oyau-
tenb CIIM/la. OOpatHast TpaHCKpHIILUS, peBepTa3a u uHTerpasa. llpodumakTika pacnpocTpaHeHus: BH-
PYCHBIX 3a00JICBaHUI).

ITP 1, ITP 10

Pa3znen 4. Pa3dMHOKeHHE U HHAUBUAYAJIBbHOC PasBUTHE OPraHU3MOB

4.1 7/ Ku3HeHHBII
MU KJ

KJIeTKHU. JleeHne
KJeTKU. MuTO3.

IIpa

KTHYCCKHE 3aHATHUA

N

1

H3yuyenne nmpouecca MUTO3a ¢ MOMOIIBIO IHIAKTHYECKHUX KAapPTO4YeK U HA TOTOBBIX MUKpoOIIpenapa-
Tax, opopmiieHne Tadauubl. (KiIeTOYHBIH MUK, WIK KU3HCHHBINA MK KIeTKU. MHTepda3a u MHUTO3.
[Ipoueccrl, nmpoTekarmue B uHTepdase. Permmkanus — peakuust marpuudoro cuure3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalJIOUIHBIM XPOMOCOMHBIE HAOOPHI.
Xpomarupsl. Llutonoruueckre OCHOBBI Pa3MHOMKEHUS U MHAMBHIyaJIbHOTO pa3BUTHS OpraHu3MoB. Jleme-
HUe KiIeTku — MuTo3. Ctaguu muto3a. Ilporeccsl, mpoucxoasiiie Ha pa3HbIX CTaausX MuUTo3a. buonoru-
YeCKHii CMBICI MUTO3a. [IporpamMmupyemast THOEINb KJISTKH — arloNTo3).

TP 5, TIP 11

4.2 ®opmbl
Pa3MHOXKEHHSA
opranuzmoB Meiio3.

IIpa

KTHYECKHE 3aHATHUSA

W3ydeHue mporecca Meiio3a ¢ TOMOIIbIO TUJAKTHIECKIX KapTouek, opopmiienue Tadmauis! (Oopmsl pas-
MHO’KEHUSI OpraHU3MOB: 0ecroioe U 1oyioBoe. Byl 6ecrnonoro pasMHOXKEHUs: JeJIeHUe HaJIBOE U M0Y-
KOBaHHUE OJTHO U MHOTOKJIETOYHBIX, CIOPOOOpPa30BaHUe, BETreTaTUBHOE pa3MHOXKeHUe. MIckyccTBeHHOe
KJIOHMPOBaHHE OPraHM3MOB, €T0 3HaueHue 15 cenekuuu. [lonoBoe pasMHOXKeHUE, €ero OTJINYHS OT Oec-
nosioro. Merios. Cranuu Meio3sa. [Iponeccsl, mpoucxoasmye Ha craauax Mero3a. [loBegenue xpomocom B
meriose. Kpoccunrosep. bronornuecknii cMbICT U 3HaU€HNE MEH03a).

IP 5

4.3 O0pa3oBanue u
pa3BUTHE MOJOBBIX
KJeToK. Omjioao-
TBOpeHue. Unam-
BH/YaJIbHOE
pa3BuTHe
OPraHM3MOB.

Conep:xanue yueOHOro MaTepuaJa

2

1

O0pa3oBaHue 1 pa3BUTHE MOJOBBIX KJIeTOK. Omiionorsopenue. UnanBuayaabHoe pa3BuTHE OpPra-
HU3MOB. VHAMBUIyaIbHOE pa3BUTHE (OHTOT€HE3). OMOpHUOHAIBHOE pa3BUTHE (IMOpUOTEHE3). DTarbl IM-
OpHMOHAIEHOTO Pa3BUTHSI Y IIO3BOHOYHBIX KUBOTHBIX: IPOOJICHHE, TaCTPYIISIHS, opraHoreHes. [loctam-
OpuoHaNIbHOE pa3BUTHE. THUITBI TOCTAMOPHUOHATBFHOTO PA3BUTHUSA: IPSAMOE, HE MPsMOe (JTMYUHOYHOE). Biu-
STHAE CPEeJIbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHBIC YpOACTBa. PocT 1
pa3Butue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTauu pa3BUTHs [ ameToreHes
— TIpoIecc 00pa30BaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JTOBEIC JKene3bl: CEMEHHUKH U THIHUKH. O0pa-
30BaHUE U PA3BUTHE MOJIOBBIX KIETOK — FaMeT (CIIepMaTO30U/, SIMIIEKIIeTKA) — CIIEPMATOT€HEe3 U OOTEHES.
Oco0eHHOCTH CTPOCHUS SHUIEKIIETOK U criepMaTo30uoB. OmiogorBopenue. [laprenorenes.

IP 2, 11P 9
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Pa3zgea 5. HacjiencTBEeHHOCTh M M3MEHYMBOCTH OPraHU3MOB

10

Conep:xanue yueOHOro MaTepuaJia 2
5.1 l'enernka — 1 |FeHernka — HayKa 0 HACJIEICTBEHHOCTH M H3MEHYHBOCTH. 3aKOHOMEPHOCTH HAC/IE10BAHHSI 2 1P 1, ITP 3
Hayka 0 HacJIen- npu3HaKoB. [IpeMeT u 3a1a4un reHeTHKH. POJTb UTOIOTHE U SMOPHOJIOTHH B CTAHOBJICHHU TCHETHKH.
CTBCHHOCTH Bxuta pocCHICKHX 1 3apYOEKHBIX YUEHBIX B Pa3BUTHE FCHETHKH. MeTO bl TeHETHKY (THOPHUI0I0THY e-
U UIMEHIUBOCTH. CKHIi, IIMTOTCHETHYECKUI, MOJIEKYIIIPHO-TeHEeTHUYECKHI ). OCHOBHBIE T€HETHUIECKUE MTOHATHSL. | eHeTHYe-
3axonomepHnocTH CKas CHMBOJIMKA, UCIIOJIb3yeMas B CXeMAxX CKPEIIMBAHUM. 3aKOHOMEPHOCTH HACIIEN0BAHNS IIPU3HAKOB,
HacJae10BaHUs ycraHoBiieHHbIe I'. Menenem.
NPHU3HAKOB.

IIpakTHYeckne 3aHATHS 2
5.2 Monorupm- 1 |U3yyeHue mpomecca MOHOTHOPHIHOTO CKPEIIMBAHUS € TOMOIIBIO THHAMHYECKOH MO/IeJIH, peleHne 2 [P &, ITP 11
HOE CKpeIMBaHHE 3aaa4. (MoHOrHOpHUAHOE CKpEIMBaHKe. 3aKOH eIUHO00pa3 st THOPHIOB MEPBOro mokoyieHus. [IpaBuiio

JTOMHHHUPOBaHMSL. 3aKOH pacilleryIeHHs] MPU3HaKoB. [ nmore3a unctotsl ramet. [lonHoe u HemoHoe TOMu-
HUPOBAHUE).

IIpakTHYecKkne 3aHATHS 2
5.3 Jurudpuanoe |1 |M3ydyenue mpouecca JUIrMOPHIHOrO CKPEIIHBAHUSI C MOMOIILIO THHAMHYECKOH MOJIe/H, pelleHue 2 IIP 8, IIP 11
CKpelnMBaHue. 3agau. (JuruOpuaHoe ckpenuBanue. 3aKOH HE3aBUCHMOTO HACJCIOBaHUS MpH3HAKOB. L[uToreHernde-
3aKOH He3aBHCHMO- CKHE€ OCHOBBI AUTMOPUIHOTO CKpeIlMBaHMs. AHaIU3Mpymollee cKpelluBaHue. Vcrnonb3oBaHue aHaIW3U-
ro0 HACJIeJ0OBAHUSA PYIOILIEro CKpeIIMBaHus JJi onpeeseHus: reHotuna ocoou. CienyieHHoe HaclieZjoBaHue mpu3HakoB. Pa-
npusHakos. Cuen- 6otra T. Moprana mo CIETUICHHOMY HaclieJoBaHUIO reHOB. HapylieHue clernyieHus TeHOB B pe3yibTare
JICHHOE HaCJIe10Ba- KpOCCHHTOBepa. XpOMOCOMHas T€OpHsI HACIEeICTBEHHOCTH. | eHeTHYeCKue KapThl).
HHe NPU3HAKOB.

IIpakTnyeckne 3aHATHA 2
5.4 I'eneruxa nosa. (1 |M3yuenne MoauUKAIMOHHOW W3MEHYHUBOCTH, MOCTPOCHUE BAPUAIIMOHHOTO PSJa U BapHUAIIMOHHOMN KpH- 2 ITP 1, IIP 7
HacnenoBanue Boii (["eHeTHKa mosa. XpoMOCOMHOE OIpe/ieieH e Mojia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ 'oMoramer-
NPU3HAKOB, CLeI- HbI€ U T€TepOoraMeTHble opraHu3Mbl. HaciiemoBaHrne MpHU3HAKOB, CUEMJIEHHBIX C MOJOM. M3MEHYMBOCTD.
JICHHBIX C M0JIOM. Buapl n3MEeHYMBOCTH: HEHACTEACTBEHHAS U HACIIEICTBEHHAs!. POJIb cpe/ibl B HEHACTIEACTBEHHON N3MEHYH-
N3MeHYHBOCTD. BOCTH. XapaKTepHCTUKa MOIU(PUKAIIMOHHOW M3MEHUYMBOCTH. BapualimoHHBIN psii U BapuallMOHHAs KPU-
Henacaeacreennas Basg. Hopma peakumu npusHaka. KonnuecTBeHHBbIE M KauyeCTBEHHBIE MPU3HAKM W MX HOPMA PEaKIIUH.
HN3MeHYHBOCTD. CaolicTBa MOIU(DUKAIIMOHHOW U3MEHUHUBOCTH).

IIpakTuyeckue 3aHATHSA 2

1 |Pemenue renernueckux 3amad (HaciemcTBenHas, WM T€HOTUIIMYECKAs] U3MEHUYMBOCTh. KoMOWHAaTHBHAS 2 I1P 7, ITP 8

5.5 HacaeacrBeH-
Hasi UIBMEHYUBOCTb.
I'eneTnka 4yesioBeKa

M3MEHUYUBOCTh. Mei03 U MOJIOBOI MpolecC — OCHOBA KOMOMHATUBHOW M3MEHYMBOCTH. MyTallMoHHas U3-
MeH4YuBOCTh. Kiaccudukanust MmyTtanuii: TeHHbIE, XpOMOCOMHBIC, TeHOMHBIE. YacToTa U MPUIMHBI MyTa-
1. Myrarersabsie pakTopbl. 3aKOH TOMOJIOTHUECKUX PSAOB B HaciencTBeHHOU n3menunBoctu H. U. Ba-
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BWJIOBa. BHesiepHast HaclIeACTBEHHOCTh M U3MEHUYMBOCTh. |'eHeTnka yenoBeka. Kapuorun yenoseka. Oc-
HOBHBIC MCTOAblI TCHCTUKHU YCJIOBCKA. FeHeaJIOI‘I/I‘IeCKI/If/'I, 6JIH3H€L[OBBII>1, I_[I/ITOI‘GHGTI/I‘ICCKI/If/'I, GI/IOXI/IMI/I‘IG-
CKH, MOJIEKYJIsipHO-TeHeTHYecknii. COBpeMEHHOE ONpe/Ie/ICHHE TeHOTHUIIA: TIOJTHOTCHOMHOE CEKBEHUPO-
BaHUeE, TCHOTUITUPOBaHUE, B TOM uuncie ¢ nmomomieto [TI[P-ananmmu3a. HacriencTBeHHbie 3a001eBaHms Yelo-
BeKa: TeHHBIC 00Jie3HU, OOJE3HU C HACJICACTBEHHOHN MPEIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HH.

ComaTnueckue 1 reHepaTUBHbIE MyTalllN).

Pa3zgea 6. Cetekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH 4
Conep:xanue yueOHOro MaTepuaJia 2
1 |Ceseknusi Kak HayKa u npoiuecc. MeToabl U TOCTHKEHHSI CeJIeKIIUN PACTEHUH M )KMBOTHBIX. 3apOXK- 2 I1P 1, 1P 7
6.1 Cenexuus Kax JIEHUE CENEKIUK U noMecThKanus. Yuenne H. Y. BaBuiosa o meHTpax MHOrooOpasus M IPOUCXOKIECHHUS
HayKa u npouecc. KYJIbTYPHBIX pacTeHui. LIeHTpbl TPOUCX0XKAECHUS TOMAIIHUX KUBOTHBIX. CopT, nmopoja, mramm. CoBpe-
MeTroabl u 1ocTH- MEHHBIE METObl CeNIEKIIMU. MaccoBbI U UHIMBUYaJIbHBIM OTOOPHI B CEIEKIUU PACTEHUM U JKUBOTHBIX.
KCHHSL CCJICKIMH Onenka skcreprepa. binskopoacTBeHHOE cKpemrBanue — UHOpuauHr. Yucras nunus. CkpenuBanue 4u-
pacTeHuii ¥ JKHBOT- CTBIX JNMHUU. ['eTeposuc, wim rubpuanas cuia. HepoacTBeHHoe ckpemuBaHue — ayropuanHr. OtmanéH-
HBIX. Hasi ruOpuan3anus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHes3 U IMOJIy4eHUE MOIHUILIONI0B. JlOCTIKEeHUs
CEJIEKIINH, PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.
IIpakTHYecKkne 3aHATHS 2
1 |U3yuenue metonoB OuotexHosioruu (buoTexHonorus kak oTpacib MPOU3BOJACTBAa. ['eHHas MH)KEHEpHs. 2 ITP 1, ITP 7
6.2 buorexnosorus Oranel coznanus pekomObuHantHoi JIHK u tpancrennsix opranusmos. Kiierounas mnxenepus. Kierou-
Kak oTpacib Hbl€ KYyJIbTYpbl. MHUKpPOKIOHAJIBHOE pa3MHOXKEHHME pacTeHHil. KiIOHMpoBaHME BBICOKONPOIYKTHUBHBIX
IIpoussoacraa. CEJIbCKOXO03SUCTBEHHBIX OPraHM3MOB. DKOJIOTUYECKUE U dTUYecKue npodaemsl. MO — reneTuuecku Mo-
JU(GUIIPOBAHHBIE OPTaHU3MBI).
Pa3nen 7. JBosonnoHHas OMOJIOTUSA 10
Coaep:xaHue yueOHOI0 MaTEpHaJia 2
1 [DBoawuus u Metoabl €€ nzyuyeHus. Ucropus pa3zButusi npeacrasieHuii 00 3Boawnuun. [Ipennocsu- 2 Ip 2, 1P 3

7.1 DBoaouus u
MeTObI €€ u3y4e-
Husi. Ucropus pas-
BUTHUSA NpeACTaBIIe-
HHUH 00 PBOJTIOIUHI

KM BO3HUKHOBEHHMS 3BOJIFOLIMOHHOM Teopuu. DBOJIIOLIMOHHAS TeopHs U €€ MecTo B Omojoruu. BinsHue
HBOJIFOLIMOHHOW TEOPUM Ha pa3BUTHE OMOJOTMH U Apyrux Hayk. CBuuerenbcTBa 3Bostonuu. [laneonTomno-
IMYecKHe: MOCIe0BaTeIbHOCTh MOSABICHUS BUAOB B MAJICOHTOJOTHYECKOM JIETONHCH, TIepexoaHble (Hop-
MbI. bruoreorpadgudeckue: cxoAacTBo u pasznuune dayH U QIop MaTEPUKOB U OCTPOBOB. IMOPHOJIOTHYE-
CKHE: CXOJICTBA U PA3IMUUs 3MOPUOHOB Pa3HBIX BHUJIOB NMO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHUYECKHUE:
TOMOJIOTMYHBIE, aHAJIOTUYHbIE, PYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE:
CXOJ/ICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTel y BCEX KHMBBIX OPraHU3-
MOB. DBomoninoHHas teopus Y. Jlapsuna. [Ipeanocsuiky BOZHUKHOBEHUS TapBUHU3MA. [[BHKyIIME CUIIBI
HBOJIOIMM BUAOB 10 [lapBuHy (M30BITOUHOE PAa3MHOKEHHE MPU OIPAaHMYEHHOCTH PECYpPCOB, HEOIIpesie-
JN€HHAsi U3BMEHYMBOCTh, 00pb0a 3a CyIIeCTBOBaHME, €CTeCTBEHHBIN 0TOOp). CHHTETHYECKasi TEOpUsl IBO-
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JIIOIMHU U €€ OCHOBHBIC MOJI0KCHMUSI.

Conep:xanue yueOHOro MaTepuaJia 2
7.2 Bup: kpute- |1 |Bua: kpuTepuu H cTpyKTypa. Ilonmysmus Kak Kak dJeMeHTapHast eJMHAIA BHIa. MUKPOIBOIFOLIHSL. 2 I[P 2, ITP 11
PHMH U CTPYKTYpAa. ITonynsuus Kak eqMHULIA BUJA U SBOJIIOIUU.
Honyasimus Kak IMpakTnyeckue 3aHATHSA 2
KAKSJICMEHTAPHA 7 ™73y yenne mo ¢onoruyeckux kpurepues Buaa. CpaBHEeHHE BUOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO. 2

y p puTep Aa. Lp A Y Y KpHTEp
e/IMHUIIA BH/IA
7.3 ABmkymue cu- |(Coaep:kaHue y4eOHOTo MaTepuasia 2
JbI (37€MEHTApHbIC 1 | pyykymue cuibl (31eMeHTapHble PAKTOPbI) 3BOIIOLUH. EcTecTBeHHBIIT 0TGOp H ero (opmbl. [lpH- 2 I1P 2, TP 10
$axToper) 3B0.TI0- Kymue cuiibl ((GaKTOPhI)3BOJIIOLUH BUIOB B IIPUPoe. MyTalMOHHBIH MPOLEcC ¥ KOMOMHATHBHAS U3MEH-
nHu. Ecrecrpen- YUBOCTh. IlONMy/ISLMOHHBIE BOJHBI M Apel¢ reHoB. M3omsuus v murpauus. EcTecTBeHHBIH 0TOOp —
HbIii 0TOOP U ero HAIPaBJIAIOIIMI (akTop dBosonUH. DOPMBI €CTECTBEHHOTO 0TOOPA.
(opmbl
7.4 PesyibraThl Coaep:xanue y4eOHOro MaTepuajia 2
IBOJIIOLHN: NIPHU- 1 |Pe3yabTaThl IBOJIONMHU: NMPUCIOCOOIEHHOCTh OPraHU3MOB U BUAo00pa3oBanue. HanpaBiaenus u 2 P 2, I1P 10
€1oco0JIeHHOCTD MYyTH MakKpo3BoJouuu. [IprcnocoO0IeHHOCTh OPraHu3MOB Kak pe3ynabTaT 3Boironuu. [Ipumeps! mpu-
OPraHu3MoB U BHU- crocobyieHui y opranuzMoB. Apomopho3bl 1 uanoaaantanuu. Bua u BunooOpazosanue. Kpurepuu Buja.
aoodpa3oBaHme. OcHoBHble (hopMBbI BU000pazoBanusi: reorpaduueckoe, skogoruueckoe. Makpospostoius. Popmbl 3BO-
Hanpasiienus u mouuu: puneTuyeckas, IMBEpreHTHas, KOHBEPreHTHas, napamuiensHas. HeoOparumocts sBomonmu. [Ipo-
IYTH MaKpPO3BOJII0- HCXOKJIEHUE OT HeCNeUUaIn3upoOBaHHbIX NpeakoB. [Iporpeccupyromas cnennanusanus. AfanTuBHas pa-
107011 JUaIus.
Pa3nes 8. Bo3HMKHOBeHHME M Pa3BUTHE *KU3HH Ha 3eMuie 10
8.1 Uctropus sxusun |Coaepixkanue y4e6HOro MaTepuaia 2
Ha 3emute M MeTOABI |1 |Hcropus sku3HH Ha 3emiie U MeToAbl eé u3ydenusi. [HIOTe3bI NPOUCXOKIEHHS KU3HH Ha 3emie. 2 [P 3, IIP 10
e¢ m3yqenusi. I'mmo- (Tonay4Hble TpeICTABICHUS O 3apPOXKICHUM JKU3HU. HayuHble THUIIOTE3bl BO3SHUKHOBEHHS KU3HU HaA 3eM-
TE3bI IPOUCXOKAC- ne: abuoreHes W maHcnepMusa. XUMHUYECKast IBOJIOIUSA. AOMOTEHHBINH CHHTE3 OPraHUYECKUX BEIIECTB M3-
HHSI JKU3HH Ha 3eM- HEOPTraHWYECKHUX. DKCIIEPUMEHTATBLHOE TTOATBEPKICHNE XUMUUECKOU dBOIIOITMU. HavanpHbIe 3Tanb! 61o-
e noruyeckoit sBomonuu. ['unoresa PHK- mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYP U BOZHUKHOBEHHE
npoTtokieTku. [lepBbie KieTku U ux 3BoJtolus. PopMHpPOBaHNE OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

8.2 OcHoBHBbIe 3Ta- (Colep:kaHue y4eOHOTr0o MaTepuaJa 2
IbI 3BOTIOUHHA OpP- |1 |OcHOBHBIE ITANBI IBOJIONNN OPraHUYECKOro MUpa Ha 3eMuie, pa3BUTHE KU3HH 10 5PaM H NMEPHO- 2 IP 1, IIP 10

raHN4ecKoro Mupa
Ha 3emJie, pa3BUTHE

naMm. CoBpeMeHHasi cucTeMa OpraHu4eckoro Mupa. Pa3BuTue *KM3HM Ha 3emJie 110 3paM U IepUoJaM.
Karapxeil. Apxeiickas u nporepo3soiickas 3pbl. [laneo3oiickas spa u e€ nepuopl: KeMOPHUICKHIL, Opao-

17




JKU3HU 10 3paM U
nepuoaam. Cospe-
MEHHasi CucTeMa
OPraHU4YecKoro
MHpa

BUKCKUUW, CHITYPUHUCKUHN, J€BOHCKU, KAMEHHOYTOJIbHBIN, MEPMCKUN. Me30301cKast 3pa U €€ epruobl:
TPUACOBBIN, FOPCKUI, MeNOBOM. KaliHO30MCKast 3pa U €€ epuobl: 11aJICOreHOBbIN, HEOT€HOBBIN, AHTPOIIO-
TEHOBBIN. XapaKTEPUCTHUKA KJIIMMATa U I€0JIOTHYECKUX MpoLeccoB. OCHOBHBIE JTAIlbl IBOJIIOLIUN PACTH-
TEJILHOTO U )KUBOTHOTO MUpa. ApoMOp(]O3bl y pacTeHUH U )KUBOTHBIX. [losiBIIeHHE, pacBET U BEIMUPAHHE
I'PYII KUBBIX OPraHU3MOB.

IIpa

KTHYCCKHE 3aHATUSA

1

HSyLICHI/Ie HCKOIIAaCMBIX OCTAaTKOB paCTCHI/Iﬁ 1 )KUBOTHBIX B KOJIJICKIIUAX. BHpTyaanaﬂ OKCKYpCHia «OBO-
JIFOIUA OPraHnvdCCKOro Mupa Ha 3emiie»

8.3 DBosronug ye-

Conep:kanue y4eOHOIro MaTepuaa

JoBeKa (AHTPOIIO- 1 |9Boaronus yenoBeka (aHTpomorexnes). JIBuxymme cHiIbI Sd)aKTopr) aHTpoNoreHe3a. OBOJIIOIMS Ye- ITP 10
renes). JBIKYmme J0BeKa. AHTPOIOJIOrus KaK Hayka. Pa3BuTue npeacTaBieHuil 0 IPOUCXO0XKACHNUN YeloBeKa. MeTonbl u3y-
cHIBI ((aKTOpbI) YyeHHs aHTpororene3a. Cxo/cTBa U paznyMsl YeIOBeKa U KUBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHHE de-
aHTpOmOrenesa noBeka. JBwxymue cuibl (pakTopbl) aHTponoreHesa. HacnencrBeHHass H3MEHYMBOCTh M €CTECTBEHHBIN

oT00p. OO1IEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJIEHUE OPYAUH TPYy/1a, MBIIIEHUE, PEUb.
8.4 OcnoBubIe cTa- |IIpakTHYecKue 3aHATHS
AUM 3BOJIONMH Ye- |1 |M3yyeHue OCHOBHBIX cTaJuil aHTponoreHe3a (OCHOBHbIE CTa/IUN U BETBU SBOJIIOIIMH YEJIOBEKA: aBCTpa- P 3, IIP 10
Joseka. Yesoseue- JonuTeku, Yemosek ymenbid, YenoBek npaMoxonsaiuii, YenoBek HeaHaepTanbCKui, YenoBeKk pa3yMHbII
CKHE pachbl 1 IpH- coBpeMeHHOro tumna. HaxoJaku uckomaeMbIX OCTaHKOB, BpeMs CYILIECTBOBaHMs, 00JacTh pacrnpocTpaHe-
POAHBIC AlalITAIMHA HUS, 00bEM TOJIOBHOTO MO3ra, o0pa3 »Ku3HH, opyaus. YernoBeueckue pacbl. OCHOBHBIE OOJBIIHNE PACHI:
YeJIOBEKA eBporieoniHas (eBpasuiickasi), Herpo-aBCTpajoujHas (PKBaTOpuaibHasl), MOHIOJIOMJIHAs (a3uaTCKo-

amepuKaHckasi). YepThl MpUCIOCOOIEHHOCTH MPEICTaBUTENEH YETOBEYECKUX pac K YCIOBUSAM CYILECTBO-

BaHus. EnnHCTBO yenoBeveckux pac. Kputuka conpanbHOro 1apBMHIU3Ma M pacu3Ma).
Pa3nes 9. OpranusMbl H OKpPYKaIas cpeaa

IIpakTnyeckue 3aHATHSA

9.1 Okouorusg kak |1 |A3y4yeHHe OCHOBHBIX Cpel OOUTAHUS OPraHU3MOB (DKOJIOTHS KaK HayKa. 3a1a4uu U pa3/esibl SKOJIOTHH. ITP 2, I1P 2,
Hayka. Cpenbl 00u- MeToabl HKOJIOTHUECKUX UCCIIEI0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOr0 yenoBeka. Cpe- ITP 10

TAHUA U IKOJIOIH-
yeckue GakTopsbl.

JIbl OOMTaHUSI OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/1YIIHAs, IOYBEHHAs!, BHYTPU-OpraHU3MeHHas1. DKOJIOTU-
yeckue (akropel. Kiaccuduxanms skonornyeckux (pakTopoB: abMOTHYECKHE, OMOTHYECKHE U aHTPOIIO-
reHHble. JleficTBre 9K0IOrHUecKuX (akTOpOB HA OPTaHU3MBL.).

18




IIpakTnyeckune 3aHATHSA 2
1 |A3ydyeHue BJMAHUS IKOJOTHYECKHX (PAKTOPOB HA KU3Hb OPraHu3sMoB (AOHOTHUECKHE (DAKTOPHI: 2 P 4,11P 9
CBET, TeMIlepaTypa, BlIakHOCTb. PoronepuoansM. [IpucnocobiieHuss opraHu3MoB K JI€HCTBHIO aOMOTHYe-
9.2 AbnoTnyeckue ckux (pakropoB. buonornyeckue purmbl. bruotnueckue gaxTopsl. Buabl OMOTHYECKUX B3aUMOCHCTBUIA
(axTopel. buoru- KOHKYPEHIIM, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. [lapazutusm, koonepauus, MyTyaln3M, KOMMEHca-
HecKHe paKkTopeI Ju3M (KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIM3M, HEHUTpaau3M. 3Hau€HUE OMOTUYECKHX B3aUMO-
JeUCTBUH JUIsl CYLIECTBOBAHMS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX).
IIpakTHyeckune 3aHATHSA 2
9. 3 Dkosornyeckue|l |M3ydeHue IKOJOrHYECKHX XapaKTEPUCTHK BUAA (DKOJIOTHUECKHE XapaKTePUCTUKH romysiiun. Oc- 2 [P 4,11P 6
XapaKTepUCTHKHU HOBHBIE [T0KA3aTeH MOMYJISLUN: YACIEHHOCTD, IJIOTHOCTh, POXK/AaeMOCTh, CMEPTHOCTD, IPUPOCT, MUIPaA-
BH/IA M NOMYJISIIHM. s, JInHaMuKa 9uCIeHHOCTH Monyisinuy U e€ perymsinus. CooOimecTBo opraHu3mMoB — 0uoreHos. CTpyk-
Coo0mecTBa opra- Typbl OMOIIEHO3a: BUI0BAsi, IPOCTPAHCTBEHHAs, Tpoduueckas (nuuiesas). Buapl-noMmunantsl. CBsi3u B
HU3MOB OMOIICHO3E).
Pa3nen 10. CoobiiecTBa M IKOJOTHYECKHE CHCTEMBI. 10
IIpakTHYecKkne 3aHATHS 2
1 |H3y4yeHue 3KOoCHCTEM M 3aKOHOMEPHOCTell MX CyllecTBOBaHMA. (DKOJIOIrMUYECKHE CUCTEMBI (3KOCHCTE- 2 P 6, 11P 9
10.1 Dkocucrembl 1 Mbl). [TonsiTHe 00 3K0CHCcTEMe U OroreorieHo3e. OyHKIMOHAIBHBIE KOMIIOHEHTBl SKOCUCTEMBI: ITPOAYLICH-
3aKOHOMEPHOCTH MX Thbl, KOHCYMEHTBI, peaylleHTbl. KpyroBopoT BeliecTB U MOTOK 3HEPIUU B 3KocucreMme. Tpopuueckue (mu-
CyLIeCTBOBAHUS. IIeBbI€) YPOBHU 3KocucTeMbl. [Inmessle nenu u cetu. OCHOBHBIE MOKa3aTeIM YKOCHCTEMBbI: OMomacca,
MPOJYKIMS. DKOJOTUYECKHE MUPAMUJIbI: MPOIYKIMH, YUCICHHOCTH, OMoMacchl. CBOWCTBAa 3KOCHCTEM:
YCTOMYMBOCTB, CaMOperyJisanus, pazsutue. Cykueccusl.
Conep:xaHue yueOHOro MaTepuaJia 2
10.2 IIpupoansie |1 |M3ydyeHue NPpUPOIHBIX M AHTPONOreHHBIX 3KocucTeM (I[IprpoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI PEK U 2 [P 4,11P 6
JIKOCHCTEMbI. AH- 03€p. DKocucTeMa XBOMHOTO WU IIMPOKOJIMCTBEHHOT'O Jieca. AHTPOIIOT€HHbIE SKOCUCTEMBL. ATPO3KOCH-
TPONOTeHHbIE IKO- cTeMbl. YpboskocucTeMsl. bronornyeckoe u xo3s1iiCTBEHHOE 3HaUE€HUE arpOIKOCUCTEM M YPOOIKOCHCTEM.
CHCTEMBI. buopasnoobpasue kak gakTop ycToiunBocTH 3kocucTeM. CoxXpaHeHHe OMOIOrMYeCKOro pa3Hoo0pasust Ha
3emite).
10.3 buocdepa —  |(IlpakTHyecKue 3aHATHS 2
riaobanbHas dxkocu- |1 |M3ydyenue 3akoHoMepHoCTeii cymecTBoBanus onocgepsnl. (Yuenue B. 1. Bepranckoro o 6uocdepe. 2 ITP 6, I1P 10

cremMa 3emJu. 3a-
KOHOMEPHOCTH CYy-
IeCTBOBAHUA 0MO-

ctepnl.

I'panunpl, coctaB u cTpykTypa 6uochepst. Kupoe BemectBo u ero pynkiuu. OcodbeHHoCTH Orochepbl
Kak rJ100anbpHO sKocucTeMbl. JJuHaMuyeckoe paBHOBecHe M oOpaTHas cBsi3b B buocdepe. KpyroBopoTst
BELIECTB U OMOTr€0XMMHUYECKHE IUKIIBI 3JIEMEHTOB (YIiiepoa, a30Ta). 30HaIbHOCTh O1ocheprl. OCHOBHBIE

OMOMBI CyIIN).

19




IIpakTuyeckue 3aHATHSA

10.4 YenoseuectBo |1  |HM3yuyenue aHTPONOreHHBIX H3MeHeHUil B Guocdepe. ['nobanbabie sKonoruueckue npooiemsl. Cocyiie- 2 P 1, I1P 4
B Onocdepe 3emun. CTBOBaHHUE MPUPO/IbI K uenoBedecTBa. CoxpaHeHrne OMopa3HOOOpa3us Kak OCHOBA YCTOWYMBOCTH Onocde-
CocymecTBoBaHue DL
NPUHPOALI M 4e10- |2 |OCHOBA pallMOHAIBLHOTO YIIPABJIECHUS MPUPOIHBIMU PECYpCaMu M UX UCTIOJIb30BaHue. JlocTrmkenus 6uoo- 2
BCYCCTBA T'UH U OXpaHa OIpUPOIBL.

Ilpomerncymounan |[AnddepeHunpoBaHHbIN 3a4ET 2

ammecmayus

BCEI'O: 12
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3. YCJIOBUA PEAJIM3ALINU ITPOT'PAMMBI YYEBHOI'O ITIPEIMETA

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBHO-TEXHUYECCKOMY o0ecnevYeHuIo

JUia  peanuzauuy OporpaMMbl  y4eOHOTO MpeaMeTa IPEeAyCMOTPEHBI  CIENYIOIIME

CrellMaibHbIe TOMELICHHUS.
Kaouner Buosorun u Jxonornu (kaduner 412, yueOnsiii kopryc Ne 1). YyeOnast ayau-
TOpHUs NpeIHa3HAuYeHa JJIs IPOBEJCHUS IPAKTHUECKUX 3aHATHI.

OobopynoBanue y4eOHOro kaduHera

1.

SR

Jlocka kiaccHas-2,
Kadenpa-1,

Kpecno ayauropnoe-74,
Cron s npenoaasatenis-1,
Cron-napra-15,

Cryn nns mpenonaBarens-1,

Y4eOHO-HATIAAHBLIE ITOCOOUS

1.

CoNoORWN

10.
11.
12.

['epOapHbIC KOJIEKIIUH

ODHTOMOJIOTUYECKHE KOJUIEKIIUU

Mynsxu «9BOJIOLUS TOJTOBHOIO MO3Ta XOPAOBBIX AKUBOTHBIX)»
Mopenb ckenera yenoBeka

My BHyTPEHHUX OPraHOB YEJIOBEKa
MuKpOCKOIIBI

Bunaxxubie npemnapatbl 0€CI03BOHOYHBIX JKUBOTHBIX
bunoKynspBI

Yyuena ntun

Komnnekuust pakOBUH MOJUIFOCKOB

Habops! Mukponpemnaparos

Habops! s npenapupoBaHus

TexHnveckue cpeacrea Oﬁy‘leﬂl/lﬂ

1.
2.

DKpaH HaCTeHHbIN-1.
[Tpoextop ACER X128H-1.

JladopaTopus EcrecTBenHo-Hay4uHOro npogus (kaduner 101, yuednsblii kopmyc Ne

1). YueOHas aymuropusi IpeHa3HAYCHA /TS TPOBEICHHS MPAKTUUSCKUX 3aHATHIL.

1 [udposas nabopaTtopust mo xumuu (0a30BBIA YPOBEHB) - 6

2 [Mudposast maboparopust 1o 6uonoruu (6a30BbIi YpOBEHB) - 6
3 Y4eOHOo-HCcCeIoBaTeNbCKas JIA0opaTOpUsi OMOCUTHATIOB U HEHPOTEXHOJIOTHIA- 6
4. JlaGopaTopHoe 060opy10BaHHE IO XUMUH-6

S, Amnmnapar Kunna - 1

6 Onumyapr - 1

7 bansa koMOnHMpoBaHHas 1abopaTtopHasi- 1

8 MaruuTtHas Memanka- 1

9 Crepuiuzarop 1t 1ab0paToOpHOM MOCY bl BO3AYIIHbIN- 1

10.  KommuexT uznenuit u3 kepamuku, papdopa u pasHca-6

11.  Mukpockomnsl IUPPOBEIC - 6

12.  IIpoGupka - 40

13.  Jloszatop tun 1 - 4

14.  Jlozatop tun 2 - 4
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15.
16.
17.
18.
19.
20.
21.
22.
23.

Ho3zarop tun 3 - 4

Ha6op mpobupox - 6

Yama kpucTau3auonHas - 3

KomruiekT MepHBIX K0JIO - 6

HoytOyk - 9

MuorodyHnkiuonanbHoe ycrpoiicteo (MDY) -1

Kommnerotep 15-9400/8GB/240GB SSD Win 10/LCD 23.8-3

Buneokamepa Panasonic HC-V770 uepnsrii-1

Cmukepdon YALINK CP700 with dongle Teams, USB, Bluetooth, Bctpoennas

Oatapes, 2 BcTp MukpodoHa-1

JlJ1s1 caMOCTOSITeIbHOIM PadoThl 00YUYAIOIIUXCSI MMEETCS YUTANBHBIA 3a1 (Meauare-

Ka) ¢ BBIXOJIOM B ceTb uHTEepHeT (Aya. 111 yuebnsriii kopryc Nel).
1. OdbopynoBanmue:

1.1. Konnenrpatop D-Link 16-port,

1.2. Cepgep Fujitsu RX100S7,

1.3. Kommpoanbhsiii anmapar Canon ir2520 (hopmar A3),

1.4. TTpunTtep nazepusiii Kyocera FS-1120DN,

1.5. [IpunTep 1BETHOH,

1.6. MonuTop 19" LCD LGM-W1934S BN (5 mit.),

1.7. Monutop ASUS 17" LCD (1 mt.),

1.8. MonwuTop 19” topview A1981WX (4ur.)

1.9. Cucremnsriit 610k Intel Celeron 430 (7 mir.),

1.10. Cucremnsiii 010k Intel Celeron 430 1800/ DIMM 1Gb/HDD 160Gb,

1.11. Cucremnsiii 610k Intel Core i5 4096, 500Gb DVD-RW,

1.12. Croibl KOMIIBIOTEPHBIE,

1.13. CTobI KOMIIBIOTEPHBIE YTIIOBBIE C TyMOAMH,

1.14. Crynbs, mkad,

1.15. Crennax A TUCKOB.

2. IIporpammHoe oGecnieueHue:
2.1. Microsoft Windows 7,
2.2. Microsoft Office 2007,
2.3. Lazarus,
2.4. ABC Pascal,
2.5. Microsoft Visual Studio Express,
2.6. FreePascal,
2.7. FreeProlog,
2.8. NI LabView,
2.9. FreeBasic,
2.10. MySQL,
2.11. Far manager,
2.12. Mozilla Firefox

3.2. UndopmanuonHoe odecriedeHne 00yueHust

Ilepeyenb yueOHbIX H3aaHNH, UHTEpHET-pecypcoB, JONMOJIHUTEILHON JTUTEPATYPHI

Jia peanuzanuu MporpaMMbl OMOIHOTEUHBIH (GOHI 00pa3oBaTENbHON OpraHU3AINU
UMeeT TIeyaTHble W/WIM DJIEKTPOHHbIE oOpa3oBaTelibHble M HH(GOPMAlMOHHBIE PECYPCHI,
PEKOMEHIyeMbIe Ul UCTIOIb30BAHUS B 00pa30BaTEIbHOM IIPOLIECCE

22



OcHoBHasi IMTEpaTypa

DJIeKTPOHHbIE HU3TaHUS

1. Buonorus: 10-ii knacc: Ga3oBblii ypoBeHb: yueOHumk / B. B. Ilaceunmk, A. A.
Kamenckuii, A. M. Py6moB [u ap.]; mox penakuueri B. B. Ilaceunuka. — 5-¢ u3g., crep. —
Mocksa: Ilpocemenune, 2023. — 223 c. — ISBN 978-5-09-103624-4. — Texkcr:
AJICKTPOHHBIN // Jlanb: 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/334994 (mara oOpamenus: 16.02.2025). — Pexxum nmoctyma: s
aBTOPU3. MOJIb30BATENCH.

2. buonorus: 11-i knace: 6a30Bblii ypoBenb: yueOuuk / B. B. Ilaceunuk, A. A. Kamen-
ckuii, A. M. Pybuos [u ap.] ; mox penakmueit B. B. [Taceunnka. — 5-e u3n., ctep. — Mocksa:
[Tpoceemenue, 2023. — 272 ¢. — ISBN 978-5-09-103625-1. — Tekct: snekTpoHHbIH // JlaHb:
ANIeKTpOHHO-OnOMoTeunas cucrema. — URL: https://e.lanbook.com/book/334997 (nmara oGpa-
mennst: 16.02.2025). — Pekum mocTyma: i1 aBTOPH3. M0JIb30BaTEIEH.

JlonoJiHuTeIbHAS JIUTEpPaTypa
1. buonorus: y4eOHUK M MPAKTUKYM Ji CPEIHEro npodeccuoHaIbHOro oOpa3zoBaHus /
B. H. Spsirun [u ap.]; nox penakuueit B. H. Speiruna. — 2-e u3n. — Mocksa: M3garenbeTBo
IOpaiir, 2024. — 378 ¢. — (IIpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-09603-3.

— Tekct: oanekrponnbii // OOpa3oBartenbHas Mmiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/536659 (narta obpamenus: 16.02.2025).

2. Jlanmmkas, T. B. buonorusi.  TecTtel: ydeOHOEe TOCOOWE JUISI  CPEIHETrO
npodeccuonaibHoro oopazosanus / T. B. Jlanunkas. — Mocksa: M3natensctBo HOpaiit, 2024.
— 40 c. — (IIpodeccuonanpaoe obOpazoBanue). — ISBN 978-5-534-14157-3. — Tekcr:
anekTpoHHbId  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/543964 (nata oopamenus: 16.02.2025).

3. O6yxoB, JI. K. buonorus: kjieTku W TKaHU: ydyeOHOe mocoOue A CpemHero
npodeccuonansHoro oopazosanus / J{. K. O6yxos, B. H. Kupunenkosa. — 3-e u3., nepepad. u
nom. — Mocksa: U3narensctBo FOpaiit, 2024. — 358 c. — (IlpodeccnonansHoe o6pazoBaHue).
— ISBN 978-5-534-07499-4. — Texkcr: anexTponHsbIii // OOpa3oBarenpHas miatdgopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/540822 (nata o6pamenus: 16.02.2025

HNudpopmannonnbie pecypcbl HHGOPMALHOHHO-TEJIEKOMMYHHKALMOHHON C€TH HHTEPHET

1. www. sbio. info (Bcs Ouonorus. CoBpemeHHass OHOJOTHA, CTaThbH, HOBOCTH,

o6ubnuoreka).

2. www.window.edu.ru (EauHoe okHO JOcTyma K 00pa3oBarelbHbIM pecypcam WH-
TepHeTa 10 OUOJIOTHH).

3. www.5Sballov. ru/test (TecT ans aOUTYpHUEHTOB 1O BCEMY HIKOJIBHOMY Kypcy Ono-
JIOTHUH).

4. http://www.ebio.ru/index-1.html (DnexTpoHHbIiT yueOHUK OHOTOTHH).

5. www.biology.ru (buonorus B OtkpbiToM Kosuiemke. CailT cOIepKUT dIICKTPOH-

HBI yueOHUK 1o 6uosoruu, On-line TecTsl).
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4. KOHTPOJIb N OIEHKA PE3YJIIbTATOB OCBOEHHUA YYEBHOI'O

INPEJIMETA

KOHTpOJIb H OLEHKAa pPE3YyJIbTaTOB OCBOCHMH:A yqe6Horo npeaMeTa OCYIECTBIIACTCA
npenoaaBarcyicM B IMMPOLECCCE MPOBCACHUA ITPAKTUUCCKHUX SaHHTHﬁ, TCCTUPOBAHUSA, a4 TAKIKC BbI-
ITOJIHCHU A 06y‘IaIOI_HI/IMI/ICH HUHAUBUAYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, PICCJ'IG,Z[OB&HPIIZ.

Pe3yabTarsl 00yyeHus
(IlpexMeTHBIE pe3yIbTATHI)

®opMBbI M MeTO/IbI KOHTPOJISI i OLIEHKH pe-

3yJbTaTOB oﬁyqe}mﬂ

- ¢(hOpMUPOBAHHOCTb 3HAHUN O MECTE U PO-
71 GMOJIOTHY B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUM CO-
BPEMEHHOM €CTECTBECHHO-HAy4YHOU KapTUHBI
MHUPA U HAyYHOTO MHUPOBO33PEHMsI, O BKJIAJE
POCCUICKMX M 3apyOeKHBIX YYEHBIX OMOJIO-
rOB B pa3BUTHE OMOJIOTHH, HYHKLIIMOHATIBHON
IPaMOTHOCTH Y€JOBEKa [UIsl PEIICHUS KH3-
HEHHBIX 337a4;

TECTUPOBAHUC

- YMCHHE pacKpbIBaTh COJEpKaHHE OMOJIO-
THYECKUX TEPMUHOB U MOHITHI: )KU3Hb,

KJIETKa, OpraHu3M, metrabonu3m (oOMEeH Be-
IIECTB M MPEBpAIICHUE SHEPTUH), TOMEOCTA3
(camoperymsinusi), ypOBHEBasi OpraHU3aIMs
KHUBBIX CHCTEM, CaMOBOCIpOM3BelneHUE (pe-
MPOIYKIHSI), HACIEACTBEHHOCTh, H3MEHYH-
BOCTh, POCT WM pa3BUTHE, BUJ, MOMYJISALUS,
reHo(OH/, DBONIONWS, JIBUKYIIUEC CHIIBI
(paxTOpBI) SBOIIOLNU, MPUCITOCOOIECHHOCTH
OpPTaHW3MOB, BUJA000pa30oBaHMUE, IKOJIOTHIC-
ckue (aKTophl, PKOCHUCTEMA, MPOAYIEHTHI,

KOHCYMCHTBI, PCAYUCHTHI, LCIU IMHUTAHUA,
DKOJIOTMYECKas MHpaMuia, OHUOTeoIeHO3,
ouocdepa;

TECTUPOBAHUE

- YMEHHE H3JaraTh OWOIOTUYECKUE TEOpUHU
(keTouHass, XpPOMOCOMHAs, MYyTaIllMOHHAs,
[EHTpajabHas JIOTMa MOJEKYJISIPHOU Ouoio-
rum), 3akoHbl (I'. Mennens, T. Moprana,
H.W. BaBusoBa) u y4ueHus (0 HEHTpax MHO-
roo0pasuss U TPOUCXOXKIEHUS KYIbTYPHBIX
pactenuii H.M. BaBuiioa), 3BOIIOLMOHHAS
teopusa Y. /lapBuHa, CUHTETHYECKAs TEOPHUS
HBOJIIOLIMHU, 3aKOHBI M 3aKOHOMEPHOCTH (3a-
poasimeBoro cxoactsa K.M. bapa, uepeno-
BaHMS TJIaBHBIX HAINpABIEHUUW U MyTEH 3BO-
monnu A H. CeBeprioBa, yuenus o 6uocdepe
B.1. BephHanckoro), omnpenensiTh TpaHUIbI
WX TIPUMEHUMOCTH K JKMUBBIM CHCTEMaM,;

BrinosHeHne MHIMBUAYAIBHBIX U IIPAKTUYE-
CKHUX 3aJIaHUN

- YMEHHE BIIAJIETh METOAAaMHU HAyYHOIO IO-
3HaHWUs B OMOJIOTMH: HAOMIOJEHUE U OIIHCa-
HUE XKUBBIX CHCTEM, IPOLIECCOB U SIBIICHUI,

BrinosHeHnEe MHIMBUAYAIBHBIX U IIPAKTUYE-
CKHX 3aJaHUH
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OpraHu3alys 1 poBeAeHne OUOIOTHYECKOr0
JKCIIEPUMEHTA, BBIABUKCHUE TUIIOTE3bI, BBI-
ABJICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBI-
MU BEITUYMHAMH, OOBSICHEHHE MOIY4EHHBIX
pE3yJIbTaTOB, HCIOJb30BAHHBIX HAYYHBIX
MIOHATUM, TEOPUHN U 3aKOHOB, YMEHUE JIE€aTh
BBIBOJIbI HA OCHOBAaHUU IIOJIyYECHHBIX PE3YIlb-
TaTOB;

- YMCHHE BBIICIISTH CYIIECTBCHHBIC PU3HA-
KA BUPYCOB, KJIIETOK MPOKAPHOT U DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX Opra-
HU3MOB, OCOOCHHOCTH TPOIIECCOB: OOMEHa
BEIIIECTB ¥ MPEBPAIICHUSI YJHEPTUU B KIIETKE,
(oToCHHTE3a, TUIACTUYECKOTO M YHEPreTude-
CKOro oOMeHa, XeMOCHUHTEe3a, MUTO3a, MEHO-
3a, OIUIOJIOTBOPCHUS, PA3MHOXKCHHS, WHIH-
BUYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOre-
HE3);

TECTUPOBAHUC

- YMCHHE BBLICIISTH CYIIECTBCHHBIC MPU3HA-
KU CTPOCHHS OMOJIOTHYECKUX OOBEKTOB: BU-
JIOB, TIOMYJISIIIMMA, TPOYLIEHTOB, KOHCYMECH-
TOB, PEAYIIEHTOB, OMOTEOIIEHO30B M HKOCH-
CTeM, OCOOCHHOCTH IIPOIIECCOB: HACJCI-
CTBEHHOM HW3MECHUYUBOCTH, E€CTECTBCHHOIO
oTbopa, BHUI000pa30BaHUsI, MPHUCIIOCOOJICH-
HOCTH OpPraHU3MOB, JCWCTBHSI JKOJOTHYE-
CKUX (aKTOPOB Ha OPraHU3MBI, IEpPeHOCca
BEIICCTB U IMOTOKA PHEPTHUH B 3KOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MECHEHUI B 3KOCHUCTEMAax
CBOCH MECTHOCTH, KPYroBOpOTa BEUIECTB U
OMOreOXMMHYECKHX IIMKIOB B Onocdepe;

TCCTUPOBAHUC

- YMGHI/IG HpI/IMCHHTI) HOJ'Iy‘-IeHHI)IG 3HAHUA
JUTsE OOBSICHEHHSI OMOJIOTMYECKUX TIPOIIECCOB
58 FIBJ'IGHI/II\/II, JUJTS HpI/IHSITI/ISI HpaKTI/I‘-ICCKI/IX
pelieHrui B TMOBCEAHEBHOW KU3HU C IIENBIO
obecrieueHuss GE30MAaCHOCTH CBOETO 3]10PO-
BbS U 3JI0POBbS OKPYXKAIOMIMX JIOACH, CO-
OJIFOJICHUST HOPM TPAaMOTHOTO TIOBEJICHUS B
OKpYXarollel MpUPOJHON cpene, MOHHMa-
HHEC H€O6XOJII/IMOCTI/I HUCITIOJIB30BaHUA HOCTHU-
JKEHUI COBpEMEHHOM OMONIOruu 1 OMOTEXHO-
JIOTUH JUIS PalliOHAILHOTO TPHPOJIOTIOIH30-
BaHUA,

BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN

- YMEHHE pelaTh 3JeMEHTapHble OMOJIOTH-
YeCKHE M NEHETHMYECKHE 3aJjauld Ha MOHO- U
TUTHOPHUIHOE CKpElMBaHUE, CIEMIEHHOEe
HaCJIEJOBAHHUE, COCTABJIATh CXEMbl MOHOIH-
OpUIHOTO CKpEIIMBaHUS AJIsl MpeAcKazaHus
HACJEJOBAHMUS TPU3HAKOB Yy OPraHU3MOB,
COCTaBJISITh CXEMbI IE€peHOCa BEIIECTB U
DHEPrUM B dKocHucTeMax (I[eNu MUTaHuUs);

BrinosiHeHNE MpakTUYECKHUX 3aJaHU, TECTH-
poBaHHE

- YMCHUC BBIITOJIHATD na6opaTopHLIe " IpaK-

BrIlTonHEHNE NPAKTUYECKUX 3aJaHUI
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THYECKHE PaboThl, COOMIOIATh MpaBUiia MPU
pabote ¢ yueOHBIM U J1abOPaTOPHBIM 000PY-
JIOBaHUEM,;

- YMCHHC KPUTHUYCCKHU OLUCHHUBATH W HUHTCP-
NPETUPOBATh UHPOPMALIUIO OUOIOTHIECKOTO
COJIepKaHNs, BKIIOYAIOIIYIO IICEBIOHAYYHbIC
3HAHUS W3 Pas3IMYHBIX HCTOYHHUKOB (Cpel-
CTBa MaccoBod uH(pOpManMHU, HAyYHO-
HOIYJISIPHBIE MaTEepPHalIbl), STHUECKUE aCTICK-
Thl COBPEMEHHBIX HCCJIEIOBaHUI B OHOIIO-
THH, MEIUIIMHE, OMOTEXHOJOTHH, paccMart-
pUBaTh TIOOATBHBIC JKOJIOTUYECKUE TIPO-
OJeMBbl COBPEMEHHOCTH, (OPMHUPOBATH 10
OTHOIICHHUIO K HUM C06CTBCHHYIO IIO3UIIHIO,

BrinosHeHNE MHIMBUAYAIbHBIX 3aJaHUN

- YMEHHUE CO3/1aBaTh COOCTBEHHbIE MHCbMEH-
HBIE U YCTHBIE cOOOIIeHHs, 06001as 61oo-
THYECKYI0 MH(OpPMAINIO U3 HECKOJbKUX HC-
TOYHUKOB, TPAaMOTHO HCIIOJIB30BaTh MOHS-
TUWHBIN anmapaT OMOJIOTHH.

BeimonHenue npakTHUECKHUX 3aJaHni, TECTHU-
poBaHue
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