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PaGouast mporpamma y4eOHOU AMCIUIUIMHBI bronorus (0a30BbIA ypOBEHB)
pazpaborana Ha ocHoBe IIpumepHoil paboueil mMporpaMMmbl CpPEeAHETO OOIIEro
oOpazoBaHus 10 Owuosioruu (0a30BBIM YPOBEHb), COCTABJIEHHOW Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanun»!, denepanbHOro rocyJapCTBEHHOrO 00pa30BaTENBHOTO CTaHAAPTA
cpemHero obmero o0paszosanus?, KoHIeNuy mpenogaBanus y4e0GHOro mpeaMera
«Bronorus»® MW OCHOBHBIX IOJOXeHUM [IpMMepHOM MPOrpaMMbl BOCHHMTAHHSL.
[IpumepHass mporpamma 1o OHOJOrMM ofo00peHa pemieHueM @DenepalbHOTO
y4eOHO-METOIMUYECKOTO OOBEIMHEHHUSI MO 001meSMy oOpa3oBaHHO. (IIPOTOKOJI
7/22 ot 29.09.2022 r.).

PabGouast mporpamMma 1o OWOJOTMU TpelHA3HAUYEHA JJIsl peau3aiiu
OCHOBHON  mpodeccuoHalbHOW  oOpa3oBatenbHOM  mporpammbl  CIIO  mo
cnennagabHoctd 43.02.16 Typu3sM M rocTenpuuMcTBO Ha 0a3e OCHOBHOTO
oOmero o0pa3oBaHus C OJHOBPEMEHHBIM IIOJYYEHHEM CPEAHEro OOIIero
oOpa3zoBaHus.

Opranuzarnusi-pazpadotunk: BIIOY BO «['yOepHaTOopckuil KOJJIEIHK HAPOIHBIX
IIPOMBICIIOBY.

Pa3paboTuuk:
[IpoBopoBa CBeTiiana AHATOIBEBHA, IPETIOABATENb BHICIICH KBaTU(DUKAITMOHHON
KaTeropuu

PaccmoTpena na metoauyeckoit komuccuu BIIOY BO «I'ybepHaTopcKuid KOJIeaxK
HAPOJHBIX IPOMBICIIOBY.

! denepanbhblii 3ak0H 0T 29.12.2012 Ne 273-®3 (pexn. ot 16.04.2022) «O6 o6pasosanuu B Poccuiickoii
Deneparum.

2 MepepalbHBIN rOCYIapCTBEHHBIN 00pa30BaTENbHBINA CTAHAAPT CPEIHETO OOIIETO 00pa3oBanus (YTBEPKIEH
[Tpukazom MunucTepcTBa 00pazoBanus 1 Hayku Poccuiickoit @enepanmu ot 17 mas 2012 r. Ne 4130, pen. ot
12.08.2022).

3 Konnenmus npenojapanus yueGHOro npeamera «Bruosorus» B 0611e00pasoBaTebHbIX OPraHU3aIHsIX
Poccuiickoii dexeparyi, peanu3yommx OCHOBHbIE 00pa3oBaTeIbHbIE IPOTPaMMBbl (0J100peHa peleHneM
(enepanbHOTrO yueOHO-METOAMYECKOTO 00bEAMHEHUs 10 001eMy 00pa3oBaHuio, TPOTOKOJ OT 29.04.2022 Ne 2/22).



IosicHUTEBLHASA 3aIMUCKA

1.1. O6s1acTh NPUMeEHEHUS] IPOTPaAMMbI

PaGouast mporpamma yueOHON AUCHUIUIMHBI «bBHoMOTHS» SBISETCS 4YaCThIO
OCHOBHOU MpodeccuoHaNbHON 00pa30BaTEeNbHON MPOrpaMMbl B COOTBETCTBUH C
®I'OC no cneunanbHocTH 43.02.16 Typusm 1 roCTENPUUMCTBO.

[Ipu pa3paboTke MAaHHOW MPOrpamMMbl TEOPETHYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0N0B K (POPMHUPOBAHUIO COJCpX)aHUS Y4eOHOTO MpeamMera
«buonorus»  coctaBwiIM:  KOHLENTyajbHble  mnonoxeHus Cranpapra o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, coJepkKaHusi, pe3ylbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUSI 00 OOIIUX HENIX U
IIPUHLANAX, XapaKTEPU3YIOIIHUX COBpeMeHHOe cocrosiHue cucremsl COO B
Poccuiickoii ®epepannu, a TakXKe IMOJOKEHUS O clneuupuke Ouosoruu, e
3HaYCHUH B T[IO3HAHUU JKMBOW TPHUPOABI M OOECIEUEeHUH CYIIEeCTBOBAHUS
yenoBeueckoro obmiectBa. CoraacHO Ha3BaHHBIM IOJIOKEHHUSIM  ONPEEICHBI
OCHOBHBIE (DYHKIIMU IPOTPaMMBI U €€ CTPYKTYypa.

[TporpamMmMa naér mpexacraBieHUe O LENsIX, 00 oOmiel cTpareruu oOydeHus,
BOCIUTAHHUA M PAa3BUTUS OOYYAIOIIMXCS CPEACTBAMU Y4YEeOHOIo IpeamMera
«buonorus»; onpeaenser 00s13aTeIbHOE MPEIMETHOE COJAEPKAHNUE, ET0 CTPYKTYPY,
pacnpeneneHue 1o pasieiaM/TeMaM, PEKOMEHAYEMYIO TOCIeA0BaTEIbHOCTh
U3y4eHHs y4eOHOTO MaTepralia ¢ yI€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSA3€H, JIOTMKM 0Opa30BaTeIbHOIO TIPOLECca, BO3PACTHBIX OCOOEHHOCTEHN
oOyuaronuxcs. B nmporpamme Takke yuyuTbiBaroTcsi TpeOoBaHuUs K MIaHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHbIM M TPEIMETHBIM pe3ylbTaraM OO0y4YeHHUs B
(GOpMHUPOBAaHUN OCHOBHBIX BHJOB y4€OHO-TIO3HABATEIbHON JESTEIbHOCTH,
y4eOHBbIX JCHCTBUN OOYy4YaIOIMXCS MO OCBOCHHUIO COJCPKaHUS OMOJIOTUYECKOTO
oOpa3zoBaHusl.

B nporpamme yuebHoro mnpeamera «buonorus» (06a30Bblii  YpPOBEHB)
peain30BaH MPUHIIUI TPEEMCTBEHHOCTH B U3YUEHUH OMOJIOTHH, OJarogaps 4emy B
HEll NpOoCMaTpUBAETCS HANPAaBIEHHOCTh Ha pa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHMS, LEHHOCTHBIX
OpUEHTALIUN JIUMYHOCTH, SKOJOTHUYECKOTO MBILIUICHUS, IPEACTABIECHUIN O 310pPOBOM
oOpa3e >XU3HH U OEpeKHbIM OTHOILIEHHUEM K OKpYXKarolled NPUPOAHON Cpeje.
[ToaTOMy Hapsiny ¢ M3ydyeHHEM OOILIEOMOIOTUYECKUX TEOpPUH, a TaKkke 3HAHUU O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB, B MPOTpaMMe YJECJICHO BHUMAaHHE HMCIIOJb30BAHHUIO MOJYYEHHBIX
3HaHUU B MOBCEIHEBHOW KU3HU ISl PELICHUS] MPUKIAIHBIX 3a/a4, B TOM YHUCIIE:
npo(UIaKTUKN HACJIEICTBEHHBIX 3a00JIeBaHUN YEIOBEKa, MEIUKO-T€HETHIECKOrO
KOHCYJIbTUPOBaHUS, 0OOCHOBAHMS 3KOJIOTHMUECKH IEIecO00pa3HOro MOBENEHUs B



OKpYXaroUel NPUPOJHOU CpeE, AaHAIN3A BIUSAHUSA XO3AMCTBEHHOU IESATEIIbHOCTH
YyeJioBeKa Ha COCTOSIHME TPHUPOAHBIX M HMCKYCCTBEHHBIX JKOCHUCTEM. Y CUJICHUE
BHUMAaHMS K MPUKIATHON HaIpaBiICHHOCTH YydeOHOro mnpeamera «buomorus»
MPOJMKTOBAHO HEOOXOJUMOCTBIO OOECIIeUEHUsI YCIOBUM ISl PEIICHUs] OJHON M3
aKTyaJIbHBIX 3a/ad IIKOJIBHOIO OHOJOTrMYECKOro o0pa3oBaHUs, KOTOpas
npeanonaraeT (GOpMUPOBAHUE y OOYYAIOMIMXCS CHOCOOHOCTH aganTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

PaGouas mporpamma obmagaeT psaaoM 0COOCHHOCTEH:

* Jaer HIUPOKHE BO3MOKHOCTH dbopmupoBaHus 1EJI0CTHOMN

€CTECTBEHHOHAYYHOUN KapTUHBI MUpa
® OpHUEHTHUPYET 00yJaromuxcs Ha o0mey4eOHbIe, OOIIEHHTEIICKTyaaIbHbIe
YMEHUS U HAaBBIKH, (DOPMUPYEMBIE HA MEXITPEIMETHON OCHOBE

® YCWJIEHA IMPaKTHUYECKas COCTaBISIOIIAs Kypca, KOTopas MpEeAIoaraet
Pa3HOOOpa3Hyl0 CaMOCTOSITENIbHYIO, TBOPYECKYI0 M T03HABaTEIbHYIO
JEATEIIbHOCTh YUaIUXCS;

[IpakTUKO-OpUEHTUPOBAHHBIE 3aJlaHus, MIPOEKTHAS NEATEeIbHOCTD
00y4aeMbIX, BBIMOJHEHUE TBOPUYECKUX 3aJIaHUI U MOATOTOBKA JIOKJIAJIOB SIBJISIETCS
HEOTHEMIIEMOM YacThIO y4eOHOT0 Ipolecca.

Opranuzanusi  00pa3oBaTEILHOTO  MpoIlecca MpeArnojiaraeT  IMHUPOKOe
UCIIOJIb30BaHUE Takux (opM OOydeHMs] KaK JIEKIIMOHHO-CEMUHAPCKHUE 3aHSATHUS,
MPaKTUKYMBI, TPYIIOBas paboTa Mo 3apaHee BhIOpaHHOM MpobiiemMe, MOATrOTOBKA
JTOKIamoB u cooOmieHuir. Ocoboe MecTo B pabodeit mporpaMme  yaeIeHO
MPAaKTUYECKUM 3aHATUSIM C JKMBBIMU OOBbeKkTamMu. B mporpamme Hapsay ¢
Ja00pAaTOPHBIMU U MPAKTUYECKUMHU 3aHSATUSMU OPraHU3YeTCs CaMOCTOSITEIbHas
paboTa oOy4Jaromuxcs 1o 3aJaHHON TeMaTHKe.

Jlist mpoBepKH 3HAHUN O00YYAIONIUXCS UCIHOJIb3YeTCsS TEKYIIUA KOHTPOJb U
MPOMEKYTOUYHAS aTTECTALUA.

Texkymuii KOHTPOJb OCYIIECTBIAECTCS Ha KaXIOM 3aHATUM B (opme
BBICTYIUICHUS C COOOIICHUEM, BBIMOJHEHUSI TECTOBBIX 3aJJaHUM, YCTHBIX OMPOCOB,
Oeceapl 1O  paHee  M3YYEHHOMY  MaTepuaidy, MTOTOB  IPAKTUKYyMOB,
TEPMUHOJIOTHYECKHE, OMOJIOTUUECKUE TUKTAHTHI, QJICKTPOHHBIM KOHTPOJIb, 3alIUTa
pedepaToB, co3naHKe MPE3EHTALNH.

[TpomexxyTounas aTTecTalus OCYILIECTBIISIETCS B bopme
nudGepeHInpPOBaHHOTO 3a4eTa.

1.2.l1eu u 3agaum yyeOHoro npeamera «buoaorns»

enp m3yuenus yuyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE —
OBNaJIcHHE  OOYy4alOUIMMHCS  3HAaHUAMHU O  CTPYKTYpHO-(QYHKIIMOHATHLHOU
OpraHM3alii J>KMBBIX CHCTEM pa3HOTO paHra M TNPUOOpETeHHE YMEHHU



UCIIOJIb30BaTh 3TU 3HAHMS JUII IPAMOTHBIX JEHCTBUH B OTHOLUEHWH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX POOIIEM.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOLIUX 3a0ay.

®  OCBOGHHE OOYYAIOIIMMHCS CHCTEMbI 3HAHHHA O OMOJIOTUYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, NPaBWIIAX, CIIyKallHX
OCHOBOM i1 (OPMHUpPOBAaHUS TPEACTABICHUI O €CTECTBEHHO-HAYyYHOU
KapTHUHE MHpPA; 0 METOJaX HAYYHOI'O [TI03HAHUS; CTPOEHUH, MHOI000pa3uu U
OCOOEHHOCTSIX JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OPTaHU3ALMU; BbIIAIOIINXCS
OTKPBITHUSIX U COBPEMEHHBIX UCCIIEI0OBAHUAX B OMOJIOTUY;

e  (opMupoBaHHEe y 00y4YaIOMIUXCS MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MPOLIECCE aHAIM3a JAHHBIX O MyTSAX Pa3BUTHUS
B OMOJIOTMM HAy4yHBIX B3IVISJIOB, MJEH M MOJAXOJOB K HM3YUYEHHIO >KHBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alNH;

® CTAaHOBJEHHME Yy oOOydarommxcs oOmeld KyiabTypbl, (DYHKIHOHAJIBHOU
rPAMOTHOCTH, pa3BUTHE YMEHUW OOBACHIATH U OLICHUBATh SIBJICHUS
OKPYXAaIOIEro MUpa >KMUBOW HPHUPOABI HA OCHOBAHMM 3HAHUWA M OIbITA,
MOJIYYEHHBIX TIPU U3yUYE€HUU OMOJIOTHH;

e  (opMmMupoBaHue y OOy4YalOIIUXCS YMEHUI WUIIOCTPUPOBATH 3HAYCHHUE
OMOJIOrMUYECKUX 3HAHUH B MPAKTUUECKOH 1eATEIbHOCTH YEJI0BEKA, pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

e  BOCIUTaHUE YOeXKAEHHOCTU B BO3MOXXHOCTH MO3HAHUS YEJIOBEKOM >KUBOU
MPUPOJIbI, HEOOXOAUMOCTH OEpPEKHOTO OTHOIICHUS K HEM, COOI0JIeHHs
TUYECKUX HOPM INPHU MPOBEACHUH OMOJOTUUYECKUX UCCIIEOBAHUIA;

®  OCO3HAaHUE ILIEHHOCTH OMOJIOTMYECKUX 3HAHUU MJI MOBBILICHHS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

®  [pUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEIHEBHOW >KU3HU
JUISL OLIEHKH TIIOCJEACTBUU CBOEH JEATEIBHOCTH II0 OTHOLIEHUIO K
OKpyXXawlleil cpene, COOCTBEHHOMY 370pOBbI0; OOOCHOBaHHE U
coOmtoieHne Mep MpohUIaKTUKHU 3a00JICBaHHM.

1.3. MecTo y4yeOHOH TUCHUILJIMHBI B CTPYKTYpe OCHOBHOH npogeccnoHalbHO
00pa3oBaTeJIbHOM NMPOrPAMMBI:

VYyebnas nucuuniauHa «buonorus» OTHOCUTCS K Y4YEOHBIM AUCHUIUIMHAM
o011e00pa3oBaTeILHOTO MHUKIA. YYEOHBIM IUIAHOM Ha €€ M3Y4YeHHE OTBEIEHO 72
yaca. MI3ydaercs BO BTOPOM U TPETHEM CEMECTpPaAX.

1.4. Pe3yabTaThl 0CBOCHUS Y4eOHOM IMCUMIIIMHBI
OcBoeHue conepxaHus ydyeOHOM IucUMIUIMHBL «buonorus» oOecrneunBaeT



JIOCTUKEHUE CTYJCHTAMU CIEAYIOIUX PE3YyJIbTATOB:
JUYHOCMHBIX !
Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHUSI OO0ydalolUMHUCA TPOTpaMM CpeaHero ooOmero oOpa3oBaHUs:
JMYHOCTHBIM, METANPEAMETHBIM U TPEIMETHBIM.
JIMYHOCTHBIE Pe3yabTAThI
B cTpykType NTMYHOCTHBIX pE3yJbTaTOB OCBOCHUS Mpeamera «buosiorus»
BBIJICJICHBI CIEYIOIIUE COCTABIISIONIUE:
® OCO3HaHUE OOYYAIOUIMMHCS POCCUN-CKOM TpakJAaHCKOM HIAEHTUYHOCTU —
FOTOBHOCTM K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMO-ONPEIEIICHUIO;
HaJIMYMe MOTHBAINHU K OOYYEHUIO OMOJIOTHH;

® I[IcJICHANPABICHHOE Pa3BUTHUE BHYTPEHHUX YOEXKJICHUM JIMYHOCTU HA OCHOBE
KJIFOYEBBIX IEHHOCTEHW U UCTOPUYECKUX TPATULIUI pa3BUTHSI OMOJIOTUYECKOTO
3HaHUS; TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCA B
CBOEH JESITEIbHOCTH I[€HHOCTHO-CMBICIOBBIMU YCTAHOBKaMH, NPUCYIIHUMU
cucteMe  OMOJOTMYECKOro  00pa3oBaHUA, HaJIW4YHWE  DIKOJOTHYECKOTO
MIPaBOCO3HAHMUS, CHOCOOHOCTH CTaBUTh [EJIU U CTPOUTH KU3HECHHBIC IIAHBI.

JInuyHOCTHBIE pe3yiabTaThl OCBOCHUS MpeaMeTa «bruosorus» nocTurarTcs
B E€IUHCTBE Y4eOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAaJIUIMOHHBIMU POCCUHUCKHUMHU COLMOKYJbTYPHBIMHU, HCTOPUUYECKUMU H
JTyXOBHO-HPABCTBEHHBIMHU 1IEHHOCTSIMH, MPUHITHIMU B OOIIECTBE MPaBHIAMU U
HOPMaMH  TIOBEJCHUS U  CIHOCOOCTBYIOT  TIpolleccaM  CaMOIIO3HaHMS,
CaMOBOCIIMUTAHUS U CAMOPA3BUTHUSA, PA3BUTHUS BHYTPEHHEH MO3ULUM JUYHOCTH,
MaTpuoTU3Ma, YBaXEHHUS K 3aKOHY U TPABOMOPSIKY, YEJIOBEKYy Tpyla H
CTapilieMy TIOKOJEHHIO, B3aMMHOTO YBa)XCHUs, OEpPEKHOTO OTHOUICHUS K
KyJbTYypHOMY HaCJIEAUI0 U TPAJUIUMIM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickoit @enepaunu, Opupojie U OKPYKaroIIEH Cpee.

JIngyHOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOTO mpeamera «buoIoTHs»
JTOJKHBI OTpa)xaTh FOTOBHOCTh u CIIOCOOHOCTH oOyuarnmxcs
PYKOBOJICTBOBAaThCA C(HOPMHPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUEHTAIlUM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTAM POCCHUMCKOTO OOIIecTBa,
paclIupeHre KU3HEHHOrO ONbITa M OMNbITa JESITEIbHOCTH B TIpoOllecce
peanu3alui OCHOBHBIX HAINpaBJICHUN BOCHUTATEIBHON NEATEIHbHOCTH, B TOM
YHUCJIe B YaCTH:

1. I'paxk1aHCKOTO BOCITUTAHUS:
¢ chopMHPOBAHHOCTH IPAXKIAHCKON MO3UIIMU O0YYAIOMIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIeHa POCCUMCKOTO OOIIECTBA;

® OCO3HAHHUC CBOMX KOHCTUTYOHMOHHBIX IIpaB H O6H33HHOCTCﬁ, YBaXXCHUC



3aKOHA U IIPaBOIOPSIKA;

® TOTOBHOCTb K COBMECTHOW TBOPYECKOH MAEATEIBHOCTH IMPHU CO3JAHUU
y4eOHBIX TPOEKTOB, PEIICHWH Y4eOHBIX M TO3HABATEJIbHBIX 3ajad,
BBITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

® CIOCOOHOCTHh OMNPENENATh COOCTBEHHYIO TIO3HMIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSATH €E;

® yMEHHE YYUTHIBaTh B CBOMX JCHUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL  JIIOJIEM C pa3HbIMU  YOCKICHUSIMHU, KYJIbTYpPHBIMU
LEHHOCTSIMUA U COLMATBLHBIM MOJ0KEHUEM;

® TOTOBHOCTh K COTPYJHHUYECTBY B MIPOIECCE COBMECTHOTO BBINOIHECHUS
y4eOHBIX, TO3HABATEJIbHBIX W HCCIEJAOBATEIbCKUX 3aJ]lad, YBaXKUTEIbHOE
OTHOIIIEHWE K MHEHHIO OMNIOHEHTOB MpPHU OOCYKJIEHUU CIOPHBIX BOIMPOCOB
OMOJIOTHYECKOTO COJICPHKAHUS;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJOHTEPCKOU EATEIBHOCTH.

2. IlaTprOoTHYECKOTO BOCITUTAHUS

c(hopMUPOBAHHOCTH poccHuiicKOn rpaXJaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHHSI K CBOEMY HApoAy, YyBCTBA OTBETCTBEHHOCTH MEpE.
PoauHoi, ropmoctu 3a CBOM Kpad, CBOK PoauHy, CBOM f3BIK U KYJBTYDY,
MPOUIJIOE U HACTOAIIEE MHOTOHALIMOHATIBHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHONIEHWE K NPUPOJHOMY HACIEAUIO M MaMSITHUKAM
NPUPOJIbI; TOCTHXeHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHSX,
TpyZe;

CIOCOOHOCTh OLIEHHMBATh BKJAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHUE U
pa3BuTHE OWMOJIOTMH, TOHMMAaHUE 3HAYEHUS OWOJOTHMH B TO3HAHWU 3aKOHOB
MPUPOJIbI, B )KM3HHU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujerHas yO0exJEHHOCTh, TOTOBHOCTh K CHyXeHHI0 OTe4ecTBY U €ro
3alIUTe, OTBETCTBEHHOCTH 3a €ro Cyaboy.

3. JIlyXOBHO-HpaBCTBEHHOT'O BOCITUTAHUS:
® OCO3HaHUE AYXOBHBIX IEHHOCTEW POCCUICKOTO HAPOJa;
¢ chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TTOBEICHUS;
® CMOCOOHOCTHh OIICHWBATh CHUTYAIMI0O W TPUHUMATh OCO3HAHHBIC DPEIICHUS,

OPUEHTHUPYSICh HA MOPATLHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;
® OCO3HaHHWE JIMYHOIO BKJIa/la B MOCTPOEHUE YCTOMUYMBOTO Oy IyIIEro;
® OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTEISIM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAaHHOIO IIPUHATUA LEHHOCTEM CEMEUHOM IKWU3HU B
COOTBETCTBHUU C TpaaulusiMu HapoaoB Poccuu.
4. DCTEeTUYECKOr0 BOCIIUTAHUS:

¢ OCTCTHUYCCKOC OTHOIICHHC K MHUPY, BKIIOYasd 3CTCTHUKY 6BITa, HAay4YHOI'O H



TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOUICHUI;
MOHMMAaHUE SMOLIMOHATBLHOT'O BO3JIECTBUS KUBOU MPUPOJIBI U €€ LIEHHOCTH;
TOTOBHOCTb K CaMOBBIPAXXEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTpPEMJICHUE
IPOSIBJISATH Ka4eCTBA TBOPUECKON JTUYHOCTH.

5. @U3UYECKOTO BOCITUTAHUS:
NOHMMaHUuE M pealu3anusi 3J0pOBOro M Oe3omacHoro oOpasza >KU3HU
(3mopoBOoe TUTAaHUE, COOJIOJICHHNE TUTHEHUYECKUX TMPABUI U HOPM,
cOQTaHCUPOBAHHBIN PEXUM 3aHATUA M OTABIXA, peryisapHas ¢usndeckKas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3HUECKOMY U IICUXHUUYECKOMY 3I0POBBIO;
NOHMMAHWE I[EHHOCTH TPaBUJI WHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30I1acCHOTO TIOBEJEHUS B CUTYyalUsAX, YTPOKAIOIIMX 30POBBI0 U KHU3HU
JII0JICH;
OCO3HAHUE TOCIEICTBUI U HENMPHUSATHE BPEAHBIX MPUBBIUEK (yHMOTpeOICHUs
aJIKOroJisl, HAPKOTHKOB, KYPEHUS ).

6. Tpy10BOro BOCIIUTAHUSA:
TOTOBHOCTb K TPYJly, OCO3HAHUE LIEHHOCTHU MAacTEPCTBA, TPY0II00HE;
TOTOBHOCTh K AKTHBHOHN [JEATEIbHOCTU TEXHOJOTMYECKOW M COLMAaJIbHOMN
HaAMpaBJIEHHOCTH,  CIIOCOOHOCTh  WHHUIIMUPOBATh,  IJIAHUPOBATH |
CaMOCTOSITEIFHO BBIMIOJTHATH TAKYIO JEATEIbHOCTD;
UMHTEpEeC K pa3lInyHbIM cepam mpodeccuoHaIbHON JAeATeNbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccur U peann30BBIBATH
COOCTBEHHBIC )KM3HCHHBIC TIJIaHBI,
FOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUH BCEU )KU3HU.

7. DKOJOTUYECKOTO BOCIIUTAHUSA:
HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIIEHHE K MPUPOJE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAHUS,
MOBBIIICHHE YPOBHS JSKOJOTHMUECKOW KYJIbTYphl: MPUOOpPETEHUE OMBITa
NJAHUPOBAHUS TOCTYNMKOB M OIGHKH WX BO3MOKHBIX TMOCIEICTBUN s
OKPY’KaroUIEeH CPebl;
OCO3HaHUE TriI00alIbHOr0 XapakTepa SKOJOTHMUECKUX MpoOjieM M MyTed HX
pelieHus;
CIIOCOOHOCTh HCMOJIb30BaTh MNpPUOOpETaeMble MpPU H3YYEHUU OHUOJIOTUH
3HAHUS W YMEHUS TPH PEIICHUU MPOOJIeM, CBSI3aHHBIX C pPaIlMOHAIbHBIM
IPUPOJOTOJIb30BaHUEM (COONIOZEHUE TIpaBUJl TOBEACHUS B MPUPOJE,
HaIpaBJICHHbIX Ha COXpPAaHEHHE PaBHOBECHS B HKOCHUCTEMAaX, OXPaHy BHJIOB,
sKocucTeM, Onochepsl);



AKTUBHOE HENPUSITHE JIEMCTBUM, TMPUHOCAIIUX BPEH OKPYXKAIOIIEH
NpUPOJHON  cpele, yYMEHUE  MPOTHO3UPOBATH  HEOJIArOMPUSTHHIC
HKOJIOTUYECKHUE MOCJIEICTBHS NpeINpPUHUMAEMbIX JNEeUCTBUI u
NpeloTBpallaTh UX;
HaJIMYME PA3BUTOTO YKOJOTHMUECKOTO MBIILJICHUS, YKOJIOTHUECKOU KYJIbTYpPHI,
ONbITa  JEATEIBHOCTH  SKOJOTHMYECKOW  HAIMpPaBICHHOCTH,  YMEHUS
PYKOBOJCTBOBAaTbCSI HMHU B TI0O3HABaTEJIbHOW, KOMMYHUKAaTHUBHOW H
COUMAIBHOW TMPAKTUKE, TOTOBHOCTH K YYaCTUKO B MPAKTHYECKOUN
JESITEIbHOCTU 3KOJOTMYECKON HAIIPAaBIEHHOCTH.

8. lleHHOCTH HayYHOTO NO3HAHUS:
C(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUS HAyKH M OOIIECTBEHHON NpPaKTUKH, OCHOBAHHOTO Ha
JManore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOEro MecTa B
MOJIMKYJIBTYPHOM MUPE;
COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJIbTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXKY JIOJBMU U TTO3HAHUS MUPA;
MOHUMaHue crnenuduku OWOJIOTUM KaK HayKH, OCO3HaHHE €€ poju B
GbopMUpPOBAaHMHU  pAIMOHATIBLHOIO  HAYYHOrO  MBIIUICHHUS,  CO3/JaHUU
[EJIOCTHOTO TPEACTaBICHUS 00 OKpYyXKalolleM MHUpE KakK O €JIUHCTBE
MIPUPO/IbI, YEJIOBEKA U O0IIECTBA, B MO3HAHUU MPUPOJTHBIX 3aKOHOMEPHOCTEHN
U pelIeHUU ITpoOIeM COXpaHEHUS MPUPOJTHOTO PABHOBECHS;
yOeXKJIEHHOCTh B 3HAUYUMOCTU OMOJIOTHHU JJISI COBPEMEHHOMN IMBUJIU3ALINU:
oOecrieyeHUs  HOBOTO  YPOBHS  Pa3BUTHS  MEAUIMHBI,  CO3JaHUS
MEePCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX peIllaTh PeCypCHbIE TPOOIEMbI
pa3BUTHSI UEJIOBEYECTBA; IIOMCKAa TMyTed BbIXOJAa U3  TJI00AIBHBIX
HKOJIOTUYECKUX TMpoOJieM U oOecrneyeHuss mepexoja K YCTOWUYMBOMY
pPa3BUTUIO, PAIMOHAIBHOMY UCIOJIB30BAHUIO TPUPOIHBIX PECYpCOB H
(GbOpMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;
3aMHTEPECOBAHHOCTh B TOJYYCHUM OHOJOTHMYECKUX 3HAHHU B IEJIX
MOBBIIIIEHUS] OOIENd KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH Kak
COCTAaBHOW  4YacTh  (PyHKIIMOHAJBHOW  TPAMOTHOCTH  OOYyYaroIIuxcs,
dbopMupyeMoO NP U3y4EeHUH OUOJIOTHH;
MOHUMaHUE CYIIHOCTH METOJI0OB MO3HAHMUS, UCTIOIB3YEMbBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTh HCIOJB30BaTh IMOJydaeMble 3HAHUS JJIs aHalu3a U
OOBSICHEHHSI SBJICHUM OKPYXKAIOIIETO MHpPAa M TPOUCXOMSIIMX B HEM
W3MEHCHUHN; YMEHHUE JieJlaTh OOOCHOBAaHHBIC 3aKJIIOUYCHHS Ha OCHOBE
Hay4YHBIX (DAKTOB M UMEIOLIUXCS JAHHBIX C IEJbI0 TOJIYyUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;



® CMOCOOHOCTh CaMOCTOSITEILHO HMCIIOJb30BaTh OMOJIOTHUYECKHUE 3HAHWS IS
penieHus mpodieM B peaIbHBIX )KU3HCHHBIX CUTYAIUsX;

® OCO3HaHWE IIEHHOCTH HAyYHOH JEATETHbHOCTH, TOTOBHOCTH OCYIICCTBISATH
MPOCKTHYI0O M HCCIEIOBATEIbCKYIO JEATEIbHOCTh WHAWBUIYAaJbHO W B
rpyTIe;

® TOTOBHOCTP M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa3oBaHMUI0, K AKTHBHOMY TOJIYYEHHIO HOBBIX 3HAHUU 1O OMOJIOTHU B
COOTBETCTBHUU C JKU3HCHHBIMHU MMOTPEOHOCTSIMU.

B mpomecce  nmocTmKeHUs ~ JTUYHOCTHBIX — pPE3yJIbTaTOB  OCBOCHMS
00y4aromMUMHUCs. IPOrpaMMbl CPEHETO 00Iero 0Opa3oBaHus y O0y4aroUIUuXCs

COBEPIIICHCTBYETCS AMOIIMOHAJIbHBIN WHTEJIEKT, npeAnoIararo i
c(hOpMUPOBAHHOCTb:
® CaMOCO3HaHWUS, BKJIFOYAIOIIIETO CIIOCOOHOCTH MMOHUMATh cBOE

AMOLMOHAJIIBHOE COCTOSIHME, BUAETh HANPABJICHUS PA3BUTUSA COOCTBEHHOMU
AMOLMOHAJIBHOU C(hepbl, OBITH YBEPEHHBIM B ceOe;

® CaMOpEryJIupOBaHMs, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IOBEAEHHE, CHOCOOHOCTh aJalTUPOBATHCH K
HMOIIMOHANBHBIM HM3MEHEHUSIM U MPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHUBALUM, BKIIIOYAIOIIEH CTPEMJIEHUE K TOCTHXKEHUIO LIEIN U
yCIexy, ONTHUMHU3M, WHUIMATUBHOCTb, yMEHHE IEHUCTBOBATb, HUCXOAS W3
CBOHMX BO3MOXXHOCTEH;

® HMIATUU, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YUYUTHIBATh €TI0 MPU OCYIIECTBICHUN KOMMYHHUKAIUU, CTIOCOOHOCTD
K COUYBCTBHIO U COINEPEKUBAHUIO;

® COUMAIBHBIX  HABBIKOB,  BKJIOYAIOIIMX  CIHOCOOHOCTh  BBICTPAaMBATH
OTHOLIEHUS C JPYIMMH JIOJbMHU, 3a00TUTHCS, NPOSIBISATH HHTEpEC U
paspemiath KOH(MIUKTHI.

MeTtanpeamMeTHbie pe3yJbTAThI
MeranpeameTHble  pe3yJbTaThl ~ OCBOEHUA  y4yeOHOro  MmpeameTa

«buonorus» BKIIOYAIOT: 3HAUYUMBbIEe [JI1 (HOPMHUPOBAHUS MHMPOBO33PEHUS

oOyyalmuxcss  MEKIUCUUIUIMHAPHBIE  (MEXIpPEIMETHbIE)  OOIIeHAayYHbIE

NOHATHS, OTpakalolllhe ILEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa U CHEUUPUKY

METOJIOB IIO3HAHUsS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO,

JHEPTHUsl, SBJICHHUE, MPOIECC, CUCTEMa, Hay4yHbIH (aKkT, MPUHILMI, TUIOTE3a,

3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCClelIoBaHUE, HAOJI0JeHUE, H3MEpEeHUeE,

AKCIIEPUMEHT U JIp.); YHUBEpCaJIbHbIE YydeOHble AeHCTBUS (MO3HABAaTEbHbIE,

KOMMYHUKATUBHBIE,  pErylsTUBHbIE), oOecneuyuBarome (GopMupoBaHUE

(GYHKIMOHAIBHOW TPAMOTHOCTH M COLMAIBHOM KOMIETEHUHMH O0Yy4YarolIuxcs;



CIIOCOOHOCTH 00YUYarOMIMXCSl UCMOJIb30BaTh OCBOCHHBIE MEXIUCIHUIUIMHAPHBIE,
MUPOBO33pEHUECKHME 3HAHUSA M yHHUBEpCajbHble ydeOHble JEHCTBUS B
MIO3HABATEJIbHOMN U COLIMAIbHOM MPAKTHUKE.
MeranpeameTHble pe3yiabTaThl OCBOEHUS NMPOTPaMMbl CPEIHEr0 OOIIEro
00pa30BaHUs JOJKHBI OTPAXKATh:
OBnaneHre yHUBEpCATbHBIMU YUCOHBIMU MTO3HABATEIbHBIMU JICHCTBUSIMMU:
1) 6a30BbIC JTOTUYECKHE AECUCTBUS:
e caMOCTOSITeIbHO  (GOPMYIHMpPOBAaTH M aKTyaJU3UpOBaThb  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
® JHCIOJIb30BAaTh IPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHUS
(amanu3a, cMHTE3a, CpaBHEHMs, KiaccupuKanuu, 0000IIeHns ), pacKpbIBaTh
CMBICJI OMOJIOTHYECKUX TOHATHH (BBIACHATh MX XapaKTEepHbIC MPU3HAKH,
YCTaHABJIUBATh CBSI3U C IPYTUMHU MOHITUSIMH);
® OMNpEeNeNsATh LENU JEATeNbHOCTH, 3a7aBas MapamMeTpbl U KPUTEPUH HX
JOCTUKEHHSI, COOTHOCUTH PE3YJbTaThl ACATEIBHOCTH C IOCTaBICHHBIMU
LEISMU;
® HCIOJIb30BATh OMOJIOrMYECKUE MOHATUS 711 OOBSICHEHUS! (PAaKTOB U SIBJICHUIM
XKUBOU MPUPOJIBI;
® CTPOUTH JIOTMYECKUE PAaCCyXJIE€HHUS (MHAYKTUBHBIE, JAEAYKTHUBHBIE, IIO
aHaJIOTUN), BBISIBIIATH ~ 3aKOHOMEPHOCTH M TMPOTUBOpPEYUS B
paccMaTpuUBaeMBbIX SIBICHUAX, OPMYITHUPOBATH BHIBOJBI M 3aKIIOYCHUS;
® [PUMEHSATH  CXEMHO-MOJICJIbHbIE  CpEeACTBa  JJsl  MPEICTABJICHUS
CYLIECTBEHHBIX CBSi3€Ml M OTHOLIEHHWHA B M3y4aeMbIX OHOJIOTHYECKHUX
00BEKTax, a TaK’Ke MPOTUBOPEUMI pa3HOTO pO/a, BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMALIMOHHBIX HCTOYHHUKAX;
e pa3pabaThiBaTh IUIAH pEIIEHUA NPOOJEMbl C YUYETOM aHaIM3a UMEIOIIUXCS
MaTepHaabHbIX 1 HEMATEPHUAIbHBIX PECYPCOB;
® BHOCUTH KOPPEKTUBBl B  JI€ATEIBHOCTb, OIICHUBATh COOTBETCTBHE
pe3yJabTaTOB LIEJIIM, OLLEHUBATh PUCKH MOCIEICTBUI A TEIbHOCTH;
® KOOPAMHHUPOBATH U  BBINOJHATH pPabOTy B  YCIOBHUSX pEajbHOTrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICUCTBUS;
® Dpa3BHBATh KPEATUBHOE MBIILICHHUE MPU PEUICHUHU KU3HEHHBIX MPOOIIeM;
2) 6a30BBIC HCCIICIOBATEIILCKUE JICHCTBUS:
e BJIAJCTH HaBbIKaMHU y4eOHO-UCCIIeTI0BATEIHCKOM u MPOEKTHOU
NeATeIbHOCTH, HaBbIKAaMH pa3peuieHus: npodieM; o0jagaTh clocoOOHOCThIO
U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHMCKY METOJOB pElIeHUs
NpaKkTUYECKUX 3aJ]1a4, MPUMEHEHUIO PAa3IMUHBIX METO/I0B IMO3HAHUS;

¢ HUCIIOJIb30BATh PAa3JIMIHBIC BHAbI ACATCIBHOCTU II0 IIOJYYCHHUIO HOBOIO



3HaHUA, €r0 MHTEpIpeTalny, NpeoOpa3oBaHUI0 U TPUMEHEHUIO B YUEOHBIX
CUTYyallUsIX, B TOM YUCJIE MPU CO3JaHUM YU€OHBIX U COI[UAIIbHBIX MTPOEKTOB;
dbopMUpOBATH HAYUHBINA TUIT MBIIUICHUS, BJIaJEeTh HAYYHOH TEPMHUHOJIOTHUEH,
KJIFOYEBBIMH TIOHSATUSIMUA U METOIaMU;
CTaBUThb M (POPMYJIUPOBATH COOCTBEHHBIE 3a/Jaud B 00pa30BaTEIbHOU
NEATeIbHOCTU U JKU3HEHHBIX CUTYyalUsIX;
BBIABJISITh TMPUYMHHO-CJICICTBEHHBIE CBSI3M M AaKTyallu3UpOBaTh 3ajauvy,
BBIIBUTATh TUMOTE3y €€  pemieHus, HaxXOAuUTb apryMeHThl  JJIs
JI0OKa3aTeIbCTBA CBOMX YTBEPXKACHHH, 3aJaBaTh MapaMmeTpbl U KPUTEPUU
pelIeHus;
aHAJIM3UPOBATh TMOJYYCHHBIE B XOJE pEHICHUS 3aJadd pe3yibTaThl,
KPUTHUYECKH OLIEHUBAaTh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSIX;
7aBaTh OLICHKY HOBBIM CHUTYAIlUsIM, OIIEHUBATH IPHUOOPETEHHBIN OIIBIT;
OCYIIECTBIIATH IICJICHAMPABICHHBIM MOUCK IMEPEeHOca CPEACTB M CIoco00B
NENUCTBUS B IPOPECCUOHATIBHYIO CpENy;
yMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M NPAKTUYECKYIO 00JIacTh
KUZHEACATEILHOCTH;
yMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;
BBIJIBUTATh HOBBIC WUJIEH, MpEJiaraTh OPUTHHAIbHBIC MOJXOJbl U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS;

3) neiictBus 10 paboTe ¢ HHpOpPMAITUEH:
OpPHMEHTHPOBATHCS B PA3UYHBIX HMCTOYHHUKAX HWHopManum (TeKcTe
y4eOHOTO mMocoOus, HAY4YHO-TOMYJSIPHOU JIUTEpaType, OHOJIOTHUYECKUX
CJIOBapsX M CIpPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHETE),
aHaJM3UPOBATh MH(POPMAIIUIO PA3TUYHBIX BUJIOB U (HOPM MPEJACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;
dbopMynupoOBaTh 3aMpPOCHl U MPUMEHSITH PA3JIMYHBIE METObI MPHU MOUCKE U
oTOOpe Ouosornvyeckol uH@opmMalru, HEOOXOAUMOUN MAJsi BBIMOJHEHUS
y4eOHBIX 3a]1a4;
npuoOpeTaTh OMNBIT HMCIOJH30BAHUS HWH(OOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPy AaKTUBHOTO HCIOJIb30BaHUS
Pa3JIMYHBIX TTOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO ~ BBIOMpAaTh  ONTUMalbHYIO  (opMy  TpeACTaBIEHUS
ouosiornyeckoil wHbOpManuu (CXembl, TpapuKH, IUATPAMMBI, TaOJIHUIIHI,
PUCYHKH U Jp.);
UCIIOJIb30BaTh HAay4YHbIM S3BIK B KauecTBE CpeACTBa IMpu pabore ¢
Ouosiornyeckoil WHPOpMaALUE: MPUMEHSTh XUMHUYECKHE, (PU3nveckue u



MaTeMaTHYeCKHue 3HAKd M CHUMBOJBI,  (GopMmyibl, abOpeBuatypy,
HOMEHKJIATypy, UCIOJIb30BaTh U MPEOOPA30BbIBATh 3HAKOBO-CUMBOJIUYECKUEC
CpeJcTBa HATJISTHOCTH;
BJIaJICTh ~ HaBbIKAMHU  paclo3HaBaHWUS M 3alUThl  HWHGOPMAIIUH,
nH(pOopMaIMOHHON 0€30TTaCHOCTH JIMYHOCTH.

OBnazieHue YHUBEPCATLHBIMA KOMMYHHKATHBHBIMY JCHCTBUSMH:

1) obmieHue:
OCYIIECTBJISATh KOMMYHHMKAIlMU BO BceX cdepax KHU3HH; aKTUBHO
y4acTBOBaTh B JIMAJIOTE WJIM JHCKYCCHH IO CYIIECTBY 0OCYXIaeMON TEMbI
(ymeHnue 3amaBaTh BOIPOCHI, BBICKA3bIBAaTh CYXICHHUS OTHOCHUTEIIBHO
BBITIOJTHEHHSI ~ TIpeIJjlaraéMOW  3a/Jadd,  yYATBIBAaTH  MHTEPECH U
COTJIACOBAaHHOCTH MO3UINH APYTUX YIACTHUKOB THAJIOTA WIIH TUCKYCCHH);
pacro3HaBaTh HeBepOajbHbIE CpelCTBA OOIICHHUS, MOHUMATh 3HAYCHHE
COIIMAJIbHBIX  3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS  KOHQMIUKTHBIX
CUTYallui; yMETh CMATYATh KOH()JIMKTHI U BECTH MTEPETOBOPHI;
BIIAJICTh PA3JUYHBIMU CIIOCOOaMH OOIICHHS W B3aWMOJICHCTBHS; MMOHUMATh
HaMEpCHUS JPyTUX JIOACH, NPOSBIATh YBAXKUTEJIHHOE OTHOIICHUE K
coOeceTHUKY U B KOPPEKTHOU popme HOopMyIUpOBaTh CBOM BO3PAKECHUS,
pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

2) coBMeCTHas JIeATEIbHOCTD:
MOHMMATh M WCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHONW M WHIWBUIYaIbHOU
paboThl TIpU  pEHICHWH OMOJOTHYECKONW 1poOIeMbl, 00OCHOBBIBATH
HEOOXOIMMOCTh TPUMEHEHHUS TPYNMOBBIX (OPM B3aUMOJCUCTBUS TpU
peleHun yueOHoM 3a1a4u;
BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX MIEHCTBHI C y4E€TOM OOIMIHX
WHTEPECOB U BO3MOXHOCTEH KaKJIOT0 WICHA KOJIJICKTHBA;
NpUHUMATh 1[eJlb COBMECTHOW  JIESTeNbHOCTH, OpraHW30BbIBATH W
KOOPJIMHUPOBATH JACUCTBUS MO €€ JOCTUKEHUIO: COCTABIISTH IJIAH J€HCTBU,
pacmpenessiTh POJId ¢ YI9ETOM MHECHHH YY4aCTHUKOB, OOCYXKIATh PE3yJIbTaThI
COBMECTHOM paboTHI;
OIICHMBATh KaU4eCTBO CBOCTO BKJIaJa W BKJIaJIa KAKJIOTO YIYACTHHKA KOMAaH/IbI
B O0IUI pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,
npejjaraTh HOBBIE TMPOEKTHI, OICHWBATh HJACU C TO3UIIMU HOBU3HBI,
OpUTHHATBLHOCTH, MMPAKTUICCKON 3HAYNMOCTH,
OCYIIECTBIATh TIO3UTHBHOE CTPATETHMYCCKOE TIOBEACHHE B Pa3IMYHBIX
CUTYyalUsIX, TPOSIBISATH TBOPUECTBO U BOOOPAKECHHE, OBITH MHUIIMATUBHBIM.

OBnazieHue YHUBEPCATBbHBIMU PETYJIATUBHBIMU JICHCTBUSMH:



1) camoopranuzanus:
UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBICHUS NOpoOIEM U UX
pelIeHus B )KM3HEHHBIX U YUYE€OHBIX CUTYalUsIX;
BBHIOMpAaTh HAa OCHOBE OHWOJIOTMYECKUX 3HAHUW I1E€JIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOHMX JEHCTBHUSX M MOCTYNMKax MO OTHOIICHHUIO K >XHUBOU
IPUPOJE, CBOEMY 310POBBIO U 3JOPOBbIO OKPYKAIOIIHX;
CaMOCTOSITEIbHO OCYILECTBIATh NO3HABATEIbHYIO JESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTb H  (QOPMYJIUPOBaTH COOCTBEHHBIE 33aJaud B
00pa3oBaTebHOMN AEATEIBHOCTH U )KU3HEHHBIX CUTYAIUAX;
CaMOCTOATENBHO COCTaBJISATh IUIAH pEeUmeHus npolJieMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOYTEHU;
JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;
paclupaTh paMKU y4eOHOT O MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHII;
JieJaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a pelIeHuE;
OLICHUBATh MPUOOPETEHHBIN OIBIT;
CIIOCOOCTBOBaTh (POPMUPOBAHMUIO M TMPOSIBICHUIO IIMPOKON 3SPyAUIUU B
pa3HbIX 00JIACTAX 3HAHUM, NOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U
KYJIbTYpPHBIH YPOBEHB;

2) CaMOKOHTPOJIb:
JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIAM;
BJIaJIETh ~ HAaBbIKAMM  TIO3HABATENIIbHOM  pepJeKCMH KaK  OCO3HAHUSA
COBEPIIAEMBIX JEHUCTBUI M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM; HUCHOJIB30BaTh MPUEMBI pediieKCuu aJid OLEHKH CHUTYallUH,
BBIOOpA BEPHOIO PEIICHUS;
yMETh OIIEHHWBATh PHUCKH M CBOCBPEMEHHO MPUHUMATHh PEIICHUS IO HUX
CHUKEHHIO;
OpUHUMATh MOTHBBI W apryMEHThl JpYTUX IpU aHalu3e pe3yJbTaToB
NEATENbHOCTH;

3) npuHsTHE CEOS U APYTUX:
NpUHUMATh ceOsi, TOHMMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA;
OpUHUMATh MOTHBBI U apTyYMEHTBl JPYyTHMX MpPHU aHajJu3e pe3yiabTaToB
NEATENbHOCTH;
NpU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OLIMOKMU;
pa3BUBATh CHOCOOHOCTH MOHUMATh MUP C MO3UILIMHU APYTrOro YeIoBeKa.

IIpeaMeTHbIE pe3yabTAThI

[IpenmeTHBIe pe3ynbTaThl ocBoeHUs mporpamMmmbl COO mo O6mosioruu Ha



0a30BOM ypOBHE BKJIIOYAIOT cHenuduyeckue ang ydeOHOTO MpeaMera
«buonorus» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JAEHCTBUH IO OCBOEHUIO,
UHTEpOpETallMd W [peoOpa3oBAaHUIO 3HAHMM, BUIBl JESITENBHOCTH IO
MOJIy4YEHUIO HOBOTO 3HAHUS W IMPUMEHEHHUIO 3HAaHUM B Pa3IMYHBIX y4eOHBIX
CUTyalHsIX, a TaKXK€ B pPEaJTbHbIX >XU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C
OMOJIOTHEN.

[IpeameTHbie pe3ynbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus»
JOJKHBI OTPaXKaTh:

1) chpopMHupoBaHHOCTH 3HAHMI O MECTE€ M POJIM OUOJOTUU B CUCTEME
HAay4YHOrO 3HAaHMUS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MHpa U HAYyYHOTO MHMPOBO33PEHHUS; O BKIAJE
pPOCCHICKHMX U 3apyOeXHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH;
(YHKIMOHAJIBHOW TPaMOTHOCTH YEJIOBEKa JJIsl PEIIeHUS )KM3HEHHBIX 3a]1a4;

2) yMEHHE paCKpbIBaTh CoOAEpKaHWE OHOJOTMYECKHMX TEPMUHOB U
MOHSTUN: KU3Hb, KJIETKAa, OpraHu3M; wmeradosu3M (0OMEH BELIECTB W
IpeBpalieHue YHEPTHUH), TOMEOCTa3 (CaMOperyJidlus), ypoBHEBass OpraHu3alus
KUBBIX CHCTEM, CaMOBOCIPOM3BEIECHHE (pENpOaYyKLHsA), HACIEACTBEHHOCTb,
WU3MEHUYHUBOCTh, POCT U PAa3BUTHUE;

3) yMeHue u3naraTb OMOJOTMYECKHE TeOopuH (KJIETOYHAasi, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHasg J0TMa MOJIEKYJsipHOM Ouonorun), 3akoHsl (I
Menpnens, T. Moprana, H. U. BaBusnoBa) u ydyeHus (0 LieHTpax MHOTooOpa3us u
MPOUCXOXKACHUS KyIbTypHbIX pacteHuid H. . BaBuioBa), onpeaensiTh rpaHULIbl
UX MPUMEHUMOCTH K JKUBBIM CUCTEMaM;

4) yMeHHMe BIaJE€Th METOJAMH HAy4YHOro T[O3HAaHUA B OMOJIOTUH:
HaOJII0ZIeHUEe U ONUCAHUE JKUBBIX CUCTEM, MPOIECCOB U ABJICHUI; OpraHu3anus
U TpPOBEIECHHE OHOJOrHYECKOro HKCIEPUMEHTA, BBIIBI)KEHUE THUIIOTE3bI;
BBISIBJICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBbIMU BEJIMYMHAMH, OOBSICHEHUE
NOJYYEHHBIX PE3YJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOpHUN H
3aKOHOB; YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

5) yMmeHHe BBIIEHATH CYIIECTBEHHbIE TPU3HAKH BHPYCOB, KJIETOK
IPOKAPUOT W D3YKApUOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHU3MOB;
O0COOCHHOCTH TPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B KIIETKE,
dboTOCHHTE3a, TMIACTUYECKOTO M DSHEPreTHYECKOro OoOMeHa, XEMOCHHTE3a,
MHUTO3a, M€03a, OMJI0JA0TBOPEHUSI, Pa3MHOXKEHHUS, HHIUBUIYATbHOTO PAa3BUTHUS
opraHuszMa (OHTOTE€HE3);

6) yMeHHE TNpPUMEHSTh TOJYYECHHbIE 3HaHUS ISl  OOBACHEHUS
OMOJIOTHUYECKUX MPOLECCOB U SIBJICHUH, JJI MPUHITUS MPAKTUUYECKUX pEIIeHUN
B MOBCEIHEBHOM JKM3HU C 11eJIbl0 o0ecredueHns: 06€30MacCHOCTH CBOETO 3/10POBbSA
U 3710pOBbsI OKPYKAIOUIUX JI0JeH, COOTI0IEHNUSI HOPM IPAMOTHOTO MOBEJICHUS B



OKpYKalolIel MPUPOTHON Cpejie; MOHMMaHue HEOOXOIMMOCTHA UCTIOIh30BaAHUS
JOCTHUKEHUI COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTUM ISl palioHAIbHOTO
MPUPOJIOTIOIb30BAHUS;

7) yMeHHE peliaTh 3JIEeMEHTapHbIe TEHETUYECKHE 3aJaul Ha MOHO- H
TUTHOPUIIHOE CKpEIIMBAaHUE, CIEIMJICHHOE HACJIeIOBaHUE; COCTABISATH CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS [T MPEACKa3aHUs HACIIEIOBAaHUS MTPU3HAKOB Y
OpTaHW3MOB;

8) yMmeHue BBHINIONHATH JA0OPATOPHBIE U MPAKTHYECKHE PaOOTHI,
coOr01aTh MpaBuiia Ipu padboTe ¢ yu4eOHBIM U JJa00paTOPHBIM 000PYI0BAaHUEM;

9) yMeHHe KpUTHYECKH OILIEHHUBATh W HHTEPHPETUPOBATH HHGPOPMALIUIO
OMOJIOTUYECKOTO COJEp>KaHUs, BKJIIOYAIOUIYI0 TICEBAOHAYyYHbIE 3HAHHUS U3
pa3nuuHbIX UCTOYHUKOB (CMMU, HayyHO-moOmyJispHBIE MaTEpHUasbl); ITUYECKUE
aCITeKThl COBPEMEHHBIX MCCJEIOBAHNI B OMOJOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

10) ymenue co3inaBaTh COOCTBEHHbIC MUCbMEHHBIE U YCTHBIE COOOIICHUS,
0000111as1 OMOJIOTUYECKYI0 UH(DOPMAIIUIO U3 HECKOJIbKHUX UCTOYHUKOB, TPaMOTHO
UCIIOJIb30BaTh MOHSATUIHBIN amnmapat OMOJIOTUH.

11) chopmMupoBaHHOCTh 3HAHUH O MECT€ U POJIM OUOJOTUH B CHCTEME
HAy4yHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpPA W HAYYHOTO MHPOBO33PEHUS; O BKJIAJC
pPOCCHICKUX U 3apyOeXHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHUH;
(GYHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa IS PEIICHUS )KU3HCHHBIX 3a]1a4;

12) ymeHue packpbeiBaTh CcoOjepkKaHHE OUOJOTHUUYECKUX TEPMUHOB H
MOHATHI: BUJ, TOMYJISIIUs, TeHOPOH, PBOIIONHNS, ABMKYIIUE CHIbI ((HaKTOPHI)
ABOJIIOLIHH, MPUCIIOCOOJIEHHOCTh OpraHU3MOB, BH1000pa3oBaHue,
IKOJIOTHYECKHE (aKTOPhI, IKOCUCTEMA, MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI,
[eTU MUTaHMS, SKOJIOTHYECKas MupaMuIa, OMoreoneHos, onocdepa;

13) ymenue uznaratb OMOJIOTUYECKUE TEOPUHU (3BOJIIOIMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKAs TEOPHUS DBOJIONHH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncta K. M. bapa, uepenoBaHus TJIaBHBIX HaNpaBJICHUU U
nyrteit spomonnu A. H. CesepiioBa, yuenust o 6uochepe B. U. Bepnanckoro),
OTPEICIISITh TPAHUIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

14) ymenue BnageTh METOJAMHU HAYYHOTO T[IO3HAHUS B OHOJIOTHH:
HaOJI0ICHUE U OMUCAHWE JKUBBIX CUCTEM, MPOIIECCOB U SIBIICHUI; OpraHu3aIus
U TIPOBEJCHHEC OHMOJIOTHYSCKOTO OHKCIEPUMEHTA, BBIABIKEHHUE THUITOTE3HI;
BBISIBJICHUE 3aBUCHUMOCTH MEXIY HCCICAYEMBbIMU BEIWYWHAMHU, OOBSICHEHHE
MOJYYCHHBIX PE3YJbTaTOB, HCIIOJIL30BAHHBIX HAYYHBIX IOHATHH, TCOPHH W
3aKOHOB; YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHUHU MOJYYECHHBIX PE3YIbTATOB;

15) ymeHue  BBIACHATH  CYIIECTBEHHBIE  TPU3HAKH  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BHUJOB, MOMYJAIUNA, MPOAYIEHTOB, KOHCYMEHTOB,



pEAyLEeHTOB, OHOTEOLIEHO30B U HOKOCHCTEM; OCOOEHHOCTH MPOIIECCOB:
HACJIEICTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHI000pa3oBaHUs,
MPUCIIOCOOJEHHOCTH OPraHW3MOB, JEUCTBUS JKOJOTHYECKUX (HaKTOPOB Ha
OpraHM3Mbl, TEpPEeHOCAa BEHIECTB W TMOTOKAa DJHEPIMM B HKOCHCTEMAX,
AHTPOIOTEHHBIX M3MEHEHUN B HKOCHUCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOTEOXMMHYECKHUX IMKIOB B Onocdepe;

16) ymeHuWe TPUMEHATH TIOJYYEHHBIC 3HAHHUS JUISS OOBICHEHUS
OMOJIOTHYECKUX TIPOIECCOB M SIBICHUH, JJIS1 IPUHATHS MPAKTUUECKUX PEIICHUN
B MOBCEHEBHOM XU3HM C IIeJIbI0 o0ecredeHus 0€301MaCHOCTH CBOETO 370pOBbS
U 3JI0POBbS OKPYXKAIOMIUX JIOJIEH, COOII0IEHUs HOPM IPaMOTHOIO MOBEJACHUS B
OKpY>Kalollle MpUpPOJHON cpejie; MOHUMaHUEe HEOOXOAUMOCTH HCIOJIb30BaHUs
JOCTHKEHHUUN COBPEMEHHOMN OounoJsioruu IS panMoOHaIbHOIO
IPUPOIOTIOIB30BAHNS,

17) yMeHue pemiaTh dJeMEHTapHbIE OMOJOTMYECKUE 3aJadyu, COCTAaBIISITh
CXEMBbI MIEPEHOCcA BEIIECTB U SHEPTUU B IKOCUCTEMAX (LI€NU MUTaHUA);

18) ymMmeHue BBINONHATH JAa0OPATOPHBIE U MPAKTUYECKHUE PAOOTHI,
co0JIro1aTh MpaBuia Mpu padoTe ¢ y4eOHbIM U 1Ta00paTOPHBIM 000PYA0BAHUEM;

19) ymeHue KpPUTHYECKH OIEHMBATh U MHTEPIPETUPOBATH MH(OOPMAIIUIO
OMOJIOTHYECKOTO COAEp KaHUs, BKIIOYAIONIYIO I[ICEBJOHAY4YHBIE 3HAHUSA U3
pa3nuuHbiX ~ UcTOYHUKOB  (CMMUM,  HayyHO-TONMyJsipHBIE  MaTEpHUAJIbl);
paccMaTpuBaTh TJ0OAIBbHBIE OSKOJOTHUYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(GbopMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO;

21) ymeHue co3gaBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIICHUS,
000011as 6uoJIOrHYecKy0 HHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATHIHBIN anmapaT OMOJIOTHH.

OK 01. Beibuparb cnocoObl pemeHus 3aaad npodecCUuOHaNbHOU N1€ITebHOCTH
IIPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEJCTBA MOUCKA, AaHAIN3a U HHTEPIPETAIIUU
uHpopManuu U UHGOPMAIIMOHHBIE TEXHOJIOTMM JUIsl  BBIMIOJIHEHUS 3ajad
npodhecCuOHATBHOM e TENbHOCTH;

OK 03. IlmanupoBaTh M pealu30BbIBaTh COOCTBEHHOE MNPOGEeCcCHOHANTBHOE U
JUYHOCTHOE pa3BUTHE, MPEeANPUHUMATENHCKYIO NEeSATEIbHOCTD B
npodecCHOHAIBHOM cdepe, MCIOIb30BaTh 3HAHMS IO MPABOBOM M (PUHAHCOBOM

Ir'paMOTHOCTH B PA3JINYHBIX JKU3HCHHBIX CUTYyallUAX;



OK 04. Db dhexTuBHO B3aNMOIEHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMAH/IE;
OK 05. OcymecTBisiTh YCTHYHO W [HCBMEHHYI0 KOMMYHHUKALMIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit deaepanuu ¢ y4eTOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. ITposiBisATh rpa)AaHCKO-NATPUOTUYECKYIO MO3ULIMIO, AEMOHCTPUPOBATH
OCO3HAHHOE TIIOBEJCHUE HAa OCHOBE TPAJMUIIMOHHBIX POCCUUCKUX JYXOBHO-
HPaBCTBEHHBIX LEHHOCTEM, B TOM 4YHUCJIE€ C YyYETOM TapMOHHU3alUU
MEKHALIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUM, MPUMEHSTh CTaHAAPThI
AHTUKOPPYILMOHHOTO MMOBEJICHUS;

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpebl, pecypcocOepeKeHHMIO,
OPUMEHATh 3HaHUS 00 W3MEHEHMHM KJIMMaTa, MPUHLUUIB OepexIMBOrO
IIPOU3BOJICTBA, 3(PPEKTUBHO JEHCTBOBATH B UPE3BBIYANHBIX CUTYaLUAX;

OK 08. Hcnonws3oBath cpenctBa (HU3MYECKON KYyJIbTYpbl Ui COXPAHEHHS U
YKPEIUIEHUS 310POBbS

OK 09. Ilonp3oBarbcs TpoecCHOHATBbHON TOKYMEHTALUEW Ha TOCYJapCTBEHHOM

N MHOCTPAHHOM A3bIKaXx.

[1IK 2.2. ConpoBoxaaTh TYPUCTOB IPH NPOXO0KICHUU MaplIpyTa

(o BUIaM Typu3Mma).



COILEPKXAHHUE YYEBHOI'O NIPEIMETA «bHOJOI' USI»

Tema 1. buosiorusi kak Hayka (2 4)

buonorus kak Hayka. CBsi3b OMOJOTMU C OOIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamu, puiiocopueit, STUKON, ICTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metoapl TO3HAHUS KUBOW MPUPOIbI (HAOTIOJEHUE, SKCIEPUMEHT, ONMHUCAHUE,
U3MEpeHHe, KiIacCH(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanuu:

llopmpemuwi: Y. Napun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabauyst u cxemvt: «MeTOIBI TO3HAHUS KUBOW TIPHUPOJIBD».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Ilpakmuueckasa paboma Ne [. «Vcnonb3oBaHuE pPa3IMYHBIX METOJOB MpHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucteMbl U uxX opranu3amnus (1 4)

XKupble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus oOuonoruu. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpPTraHU3ANU OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBI.

JdemoHcTpanuu:

Tabnuyvt u cxemvl: «OCHOBHBIE TMPU3HAKHU >KU3HW», «YPOBHU OpraHU3aIUU
YKABOW MPUPOIBD».

Obopyoosanue: monenb Mmojiekyibsl JITHK.

Tema 3. XumMnueckuii cOCTAB U CTPOEHHUE KJIETKH (8 1)

XUMHAYECKUM COCTAB KIJIETKH. XHMHUUYECKHE DJJIIEMEHTBI: MAaKPOAJIEMEHTHI,
MHUKpPO3JIEeMEHThL. Bosia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABl M MHUHEpAJbHBIX BewlecTB B kieTke. [logaep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIeKYyJibl (TIepBUYHAs, BTOpPUYHAs, TpETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoicTBa OenkoB. buonormyeckue
GbyHKUIHUU OENKOB.

depMeHThl — Ouosiornyeckue kKatanuzatopel. CTpoeHue ¢pepmMeHTa: aKTUBHBIN
HneHTp, cyocrparHas cneruduunoctb. Kodepmentsl. Burtamunbl. OTauyus
(GhepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoapl: MOHOcaxapubsl (TJIFOKO3a, pub03a M JE30KCHpU003a), AMcaxapuiibl
(caxaposza, JlakTo3a) W MOJMcaxapuabl (Kpaxmall, TJMKOTE€H, LEJUII0I03a).
buonornueckue GyHKIMH yTI€BOOB.

Jlumuapl:  Tpurnmnepunsl,  dochomumuabl,  crepounsl.  ['uapoduiibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuum unuaoB. CpaBHeHUe



YTIIEBOOB, OCTTKOB U JTUTUIOB KaK HCTOYHUKOB SHEPTHUH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIIEMHOBBIX
kucnot. Ctpoenne u Qynkuuu JIHK. Crpoenne u pynxkuuu PHK. Buast PHK.
AT®: ctpoenue u PyHKITUH.

[uronoruss — Hayka o kietke. KierodHnass Teopuss — OpuUMeEpP B3aUMOIECHCTBUS
uzei u (pakToB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3yUEHUs KIETKH.

Krnerka kak nenoctHas xuBas cucteMa. OOlIyMe NpU3HAKU KIIETOK: 3aMKHYyTas
HapykHas memOpana, Moiekynsl JIHK kak renetmueckuid ammapar, cucTtema
cuHTEe3a Oenka.

Tunel KJIETOK: SyKapuoTHYEcKas U npokapuoruyeckas. OCOOEHHOCTH CTPOCHUS
NpOKapHOTHYECKOM  kieTku. Krerounas crenka  Oakrepui.  CTpoeHue
AYKAPUOTUYECKOW KIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XUBOTHOU U
rpUOHON KJIETKHU.

IToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAsl CTEHKA, TJIUKOKAJIUKC, HX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [luTomnasma u eé
opraHouibl. OgHomeMOpannbie opradHoubl kietku: JIIC, ammapat ['onbmxwy,
Tu30CcoMbl. [107yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHAPUH, ILJIACTUIIBI.
[Ipoucxoxxknenue MUTOXOHApHM U Tuiactua. Buner mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKHA. OYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropuslii neHTp KieTku. CTpoeHue sjapa: saepHas o00JI0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIECTB B KIIETKE.

JdemoHcTpanuu:

llopmpemuwi: A. Jlesenryk, P. I'yk, T. llIBann, M. IInelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juacpammer: «PactipefienieHue XMMUYECKUX 3JIEMEHTOB B HEKHMBOUW IPUPOJE»,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabauyvr u cxemwr: «llepuogmueckass Tabnuia XUMHYECKHUX DIIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOJIb», «brocnunTtes 0enka», «CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenne momnekybi
AT®», «CtpoeHne 3yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sazipa KIETKN», « Y TIIeBOAbD, «JIumuash.

Obopyoosanue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHME [UIsi TPOBEACHMUS
HaOJIOJICHUM, W3MEPEeHUM, HSKCIEPUMEHTOB; MHUKpOIpEnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopamopnasa paboma Ne 1. «V3ydeHue KaTaJUTUUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl).

Jlabopamopnaa paboma Ne 2. «/3ydyeHue CTpoeHHMs] KIETOK pacTEeHUH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmaparax M HX
OMHCAHUEY.

Tema 4. 7KusHeaesiTeJJbHOCTH KJIeTKH (6 1)
OOmeH BemecTB, WM METa0oMu3M. ACCUMWISIHS (TUIACTUYECKU OOMEH) U



JUCCUMUIISIUS (PHEPreTUYECKU OOMEH) — JBE CTOPOHBI €JUHOr0 Ipolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUd B TMOHUMAHUU
MeTrabonu3ma. Tumbel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbiii. Poib
(dbepMeHTOB B 0OMEHE BEILIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunTe3. CBeToBas u TeMHOBas ¢asbl porocuHTe3a. Peakuuu hoTocuHTesa.
O¢ddextuBHOCTh (oTOCHHTE3a. 3HaueHHE (OTOCHHTE3a [JISl KU3HM Ha 3eMie.
Bnusnue ycnoBuid cpenbl Ha (GOTOCHHTE3 W CHOCOOBI TIOBBIIIEHUS €T0
MPOAYKTHUBHOCTH Y KYJIbTYPHBIX PACTEHUN

XemocuHTE3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAYCHHE XEMOCUHTE3a s
YKU3HH Ha 3emie.

DHepreTUUeckuii OOMEH B KieTKe. PaciiernsieHue BemecTB, BBIJACICHUE U
aKKyMYyJIUPOBAaHUE DSHEPruM B KIETKE. OJTalbl SHEPreTUYECKOoro OOMeEHa.
['mukonmus. bpoxenune u ero Buibl. KHCIOpOOHOE OKHCICHWE, WIH KJIETOYHOE
JIbIXaHUE. OxkucnurenbHOE dbochopumpoBaHue. D¢ deKkTUBHOCTD
HHEPreTUYECKOro 0OMeHa.

Peaknyn matpuunoro cuates3a. I'enernyeckas nndopmarmsa u JJHK. Peammsarus
reHEeTHYeCKo wuH(oOpManmu B KiIEeTKe. ['eHEeTHMYecKuil KOl U €ro CBOMCTBA.
Tpauckpunusa — wmatpuunbiii cuate3 PHK. Tpancnsiims — OuocuHTe3 Oenka.
Oranbl Tpancmsaiuu. KomupoBanue amuHOKHCHIOT. Posb pubocom B OmocHHTE3e
Oenka.

Heknerounsie GopMmel xu3Hu — BUpychl. Mctopus oTkpbiTust Bupycos (.U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS W JKM3HEHHBIM IUKJI  BHPYCOB.
baktepuodaru. bone3Hu pacTeHuil, >XU-BOTHBIX M UEJIOBEKAa, BBI3bIBAEMBIC
BUpycamu. Bupyc nmmyHo-aepunura yenoBeka (BUY) — Bo30yaurens CIIN/a.
OOpaTtHass ~ TpaHCKpUIUs, peBepTaza W  uHTerpasza. lIpodunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JdemoHcTpanuu:

Ilopmpemuwi: H. K. Konbuos, JI. . UBanoBckuii, K. A. Tumupsses.

Tabnuyer u cxemwl: «Tunel nuTaHusy, «Meraboausm», «MUTOXOHAPUS,
«HepreTudeckuii oOMmen», «Ximopormiacty, «Potocuntes», «Crtpoenue JHK»,
«CtpoeHue u QPyHKITMOHHpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTndeckuit Kkomy,
«Bupyce», «bakrepuodarn», «CTpoeHMEe W SKM3HEHHBIH IHKJI BHpyca
CIIN/a, 6axtepuodara», «Permxkarus JHK.

Obopyodosanue: wmoxaenu-anmvkanuu «Yasoenne JHK u tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu»; MoJieib cTpykrypsl JJHK.

Tema 5. PasMHOKeHUe M1 HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB (5 1)

KreTounsiii UK, WM AKU3HEHHBIN UK KiIeTkU. MHTepdaza u muros. IIpoiecchl,
npoTekaroue B uHrepdaze. Permkanus — peakuust matpuydoro cunresza JJHK.
CtpoeHne XxpomMocoM. XPOMOCOMHBIM HaO0Op — KapuoTull. JIUIUIOWAHBIA U
TaryIONHBIA  XPOMOCOMHBIE HaOophl. Xpomatunisl. lluTonormueckre OCHOBBI
Pa3MHOXKEHUS U UHAMBUIYaJIbHOTO PA3BUTHUSI OPTraHU3MOB.

Jlenenue knetkn — wmuto3. Craguum muto3a. I[lpouecchl, mpoucxonsdinne Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOrMYECKU CMBICIT MUTO3A.

[Tporpammupyemasi ruGesb KJIETKA — arorTo3.

@dopMbI pa3MHOKEHHUSI OPTraHW3MOB: Oecmojioe M ToJioBoe. Buapl Gecrosioro



Pa3MHOXKEHUS: JIEJICHUE HaJBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHHE. MICKycCTBeHHOE KIIOHUpOBaHUE
OpTraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meito3. Craauu wmeiosa. IIporecchl, NpOMCXOAAIIME HAa CTaaUsIX MeEio3a.
[loBenenne xpomocoM B Mero3e. Kpoccunrosep. buonormueckuil cmbic U
3HaYEHUE MeHo3a.

["amerorene3 — mporecc 0Opa3oBaHUs MOJIOBBIX KJIETOK Y KHBOTHBIX. [losT0BBIC
JKeJe3bl: CEMEHHUKU U sSiMYHUKU. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KIIETOK —
ramer (crepmaTo3oul, SMIEKIETKa) — crepmaToreHe3 u ooreHe3. OcoOEHHOCTH
CTpOCHUS AUIIEKIETOK U criepMaTro3ouoB. Omiogorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHE  (OHTOTE€HE3).  OMOPHOHAIBHOE  Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHATIBHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobieHue, racTpyisius, opraHorene3. [loctamOpuoHanbHOE pazBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (IMYMHOYHOE). BrausHue
Cpellbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButue pacteHuid. OHTOT€HE3 IBETKOBOI'O PACTEHUSA: CTPOCHUE
CEMEHH, CTA/INHM PA3BUTHSI.

JemoHcTpanuu:

Tabnuyer u cxemovl: «Dopmbl  PAZMHOJCEHUS  OpP2AHU3MO8Y»,  «/[otiHoe
ON000MEOpeHUe Y YBEMKOBbIX pacmenuily, «Becemamusnoe pasmHodiceHue
pacmenutiy, «/lenenue knemku Oaxmeputiy, «CmpoeHue nonI08bIX KIemoKy,
«Cmpoenue xpomocomvly, «Knemounwviti yuxny, «Penaukayus [JTHK», «Mumo3s»,
«Metuiozy, «llpsamoe u nenpsamoe pazgumuey, «l amemoeenes y miexonumaowux u
yenogekay, « OCHO8Hble CMAOUU OHMO2EHE3AY.

Obopyoosanue: MUKPOCKON, MUKponpenapamaul «Cnepmamo3ouovl
maekonumarouie2oy, «Auyexiemka miekonumaruie2oy, «Kapuokunes 6 kiemkax
KOpewKa JIyKay, MAa2HUMHAsL MOOelb-annaukayus «/lenenue Kiemkuy, MoOelb
JIHK, mooenv memaghaznoii Xxpomocomboi.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Jlabopamopnas paboma Ne 3. «HaOGmomeHwme MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

Jlabopamopnas paboma Ne 4. «3yueHue CTPOEHHUS TMOJOBBIX KIJIETOK Ha
rOTOBBIX MUKPOTIpEapaTaxy.

Tema 6. HacsieicTBEHHOCTh 1 MK3BMEHYHMBOCTH OPraHu3MoB (8 4)

[IpeameTt u 3amaun reneTuku. Mictopus pa3BUTUSA T€HETUKUA. Pob LUTONIOTMHA U
SMOPHOJIOTUM B CTAaHOBJEHUU TEHETUKH. BKIam poccHilcKMX U 3apyOeXHBIX
Y4E€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTHKU (TUOPUAOIOTUYECKUH,
IATOT€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKH1). (OCHOBHbIE T'€HETHYECKHUE
noHATUs. ['eHeThYecKas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKpPEIIMBaHUIA.

3aKOHOMEpPHOCTH HACJIeIOBaHUsl MPHU3HAKOB, YCTaHOBJEHHbIe [. Menzaenem.
MonoruOpuiHOe CKpelldBaHUEe. 3aKOH €AUHO0-00pasusi THOPHUIOB IIEPBOTO
nokoneHud. IIpaBuno JOMUHUpOBaHUS. 3aKOH paACLICIJICHUS PU3HAKOB.
['unoTe3a ynctoThl rameT. [lojIHOE M HEeMOJIHOE JOMUHUPOBAHUE.



JurunOpuaHoe CKpemmBaHue. 3aKOH HE3aBUCHMOTO HACIEIOBAHUS MPU3HAKOB.
[{uToreHeTuuyeckue OCHOBBI JUTHOPHIHOTO CKpCIIUBAHUA. AHAIM3UPYIOIIEEe
ckpemuBanue. Mcronb30BaHUE aHATM3UPYIOMIETO CKPEIIMBAHUS JIJIs1 ONIPEICIICHUS
ICHOTHIIA OCOOM.

CuenieHHoe HacnenoBaHue mpuszHakoB. Pabora T. Moprana mo crenjieHHOMY
HACJICIOBAaHUIO TE€HOB. HapylieHwe  CHEIJIeHWss TE€HOB B pe3yibTare
KPOCCHUHTOBEpA.

XpOMOCOMHast TEOPUS HACIEACTBEHHOCTHU. | eHETUUECKHE KapTBhl.

I'enetuka mona. XpoMOCOMHOE oOmpelesieHHe IMoJjia. AyTOCOMBI U TOJIOBBIE
XpoMocOMBI. ['oMoramMeTHele W rereporameTHele opraHu3Mbel. HacnepoBanue
MIPU3HAKOB, CIICTJIEHHBIX C MTOJIOM.

HN3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACJICACTBCHHAs M HACJICICTBEHHAS.
Ponb cpenbl B HEHACJICICTBEHHON  H3MEHYHMBOCTH. XapakTepucTuKa
MOAUGUKAITMOHHON M3MEHUUBOCTH. BapuarimoHHBINA psJl M BapUallMOHHAs KpHBasl.
HopMma peakumu mnpuszHaka. KoauuecTBEHHbICE M KAauE€CTBEHHbIC MPU3HAKA M HUX
HOpMa peakiuu. CBoicTBa MOANMGMUKAITMOHHON N3MEHUUBOCTH.

HacnencrtBenHas, wWiIM T'eHOTHIHYECKas, M3MCHYMBOCTh. KomOMHaTHBHAs
W3MEHYHUBOCTh. MeHWo3 M TI0JOBOM MpoIlecC — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTU. MyTarnimoHHass U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIe. YacToTa 1 mpu4YuHbI MyTaluii. MyTtareHHbie (haKkTOPBHI.
3aKOH rOMOJIOTHYECKHX PSANOB B HaclIeACTBEHHOM n3menunBoctu H. . BaBunosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka denoBeka. Kapuotun dyenoBeka. (OCHOBHBIE METOAbI TE€HETHUKHU
YeJIOBEKa: TCHECATOTHUCCKNM, OJTM3HEIIOBBIM, IIMTOICHETHUCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpeMeHHOE ONPEAECTICHUE TE€HOTHIIA!
MMOJJHOTEHOMHOE, CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[11P-ananu3a. HacnenacTtBeHnuble 3a0o0jcBaHUs YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
ComaTruueckue W TeHepaTuBHble MyTauuu. CTBOJOBbIC KJIETKU. [IpuHIIUIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKHU, MPOMHUIIAKTAKHN U JICUSHUS TCHETHICCKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHUKH B TIPEIOTBPAICHUN 1 JICUCHUN TCHETHYECKUX 3a00JIeBaHUM YeIOBEKa.

JemoHcTpanuu:

llopmpemuwi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabauyvt u cxemvi: «MOHOTHOPUIHOE CKPEIIMBAHME M €r0 LIUTOTEeHETUYECKas
OCHOBa», «3aKOH paCUICIUICHUSI U €ro IUTON€HETHYECKas OCHOBA», «3aKOH
YUCTOTHI TameT», «JuruOpugHoe ckpemuBaHue», «llutomoruueckue OCHOBBI
JUTHOPUAHOTO CKpeluBaHusy, «Meho3y, «B3auMoielicTBue ajljieIbHbIX TEHOBY,
«l'eHeTHUECKHE KapThl PACTEHHM, >KMBOTHBIX M 4YEJIOBEKa», «l €HeTuka mosay,
«3aKOHOMEPHOCTH HAcCJEOBaHUsSA, CIEIUICHHOTO C Tmojiom», «Kapuortumsl
YyeJoBeKa W JKMBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoauduKarmoHHas
U3MEeHUYMBOCThY, «HacnemoBanme pesyc-dakTopay, «l'eHeThka TPy KPOBHY,
«MyTanunoHHass U3MEHYUBOCTDY.

Obopyoosanue:  Moaenu-antvkanuu — «MOHOTHOPUIHOE — CKpEIIMBaHUE,



«HenonHoe pomuHupoBaHue», «JurubpunHoe ckpemmBaHue», «llepekpéct
XpOMOCOM»; MHKPOCKOI M MHKporpenapaT «/lpo3oduna» (Hopma, MyTauuu
(bopMBI KPBUIBEB M OKPACKH Tella); Tepbapuil «['opox moceBHOM».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopamopnasa paboma Ne 5. «VI3ydyenuwe pe3ynbTaToB MOHOTMOPHUIIHOTO H
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

Jlabopamopnasa paboma Ne 6. «3yyenue MoauuKamOHHON M3MEHYMBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

Jlabopamoprnas paboma Ne 7. «AHanu3 MyTanuid y Apo30(GUiIbl Ha TOTOBBIX
MHKPOIIPENapaTaxy.

llpakmuueckas paboma Ne 2. «CocTaBieHUE U aHAIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexuus opranu3mMoB. OCHOBbI 0MOTeXHOJI0THH (3 1)

Cenmexkuys Kak Hayka M IpoLEcC. 3apOKJICHHUE CEIEKUNHA W JIOMECTHKAaIus.
Yuyenue H.UW. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUM. LIEHTpbI MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
1opoAa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MaccoBbli U MHAMBUAYAJIbHBIM OTOOPHI B
CEJICKIMM PACTEHWM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIM3KOpoACTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywuctas nunus. CKpeluuBaHUE YHUCTHIX JIUHUMU.
['ereposuc, i rubpuanas cuwia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
Otpanénnas rtuOpuau3auud M €€ ycnexu. VCKycCTBEHHBIM MyTareHes |
MOJYYCHUE TOIUILIONAO0B. JIOCTHKEHHUS CENEKIMA PACTCHHWM, >KUBOTHBIX H
MHKPOOPTraHU3MOB.

buorexHonoruss kak oTpacib TPOU3BOACTBA. ['€HHas WHXKEHepUs. OTarlbl
co3ganusi pexomoOuHantHod JIHK wu Ttpancrennsix opranuszmoB. Kierounas
nHxeHepus. Kietounsle KylnbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KinonupoBanue BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojoruueckre W dTuyeckue  npobnembl. MO  —  reHeTuyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

llopmpemwvi: H.WU. Basunos, W.B. Mwnuypun, I'. . Kapneuenko, M. @.
HBaHOB.

Tabnuywr u cxemovr: kapta «LIEHTpBI TPOUCXOXKACHHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHui», «llopoapl nomMamHux KXKUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuit», «Otnanénnas rudpuauzanus», «Padotel akagemuka M. @. ViBaHoBaY,
«Ilomumnonnus», «OOBEKTH OuoTeXxHOJOTUM», «KileTouHbIe KyNbTYpHl U
KJIOHUpOBaHUEY, « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

Obopydosanue. MyNsiKU TIIOJAOB U KOPHEIJIOAOB JAUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTenuii; repobapuii «CenbCKOX035iCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKTHYeCKUE PadoThI:

Ixekypcus «OCHOBHBIE METOJbI W JIOCTUXKEHUSI CEJIEKIMU PAcTEHU U
YKUBOTHBIX (Ha CEJICKIHOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  y4aCTOK, B TEIUIMYHOE XO3MMCTBO, JIAOOPATOPHUIO
arpOyHUBEPCHUTETA WIK HAYYHOTO I[IEHTPA)».



Tema 8. DBosonuoHHas 6uostorusi (9 4)

[IpeanochbUIKM BO3HUKHOBEHHMS SBOTIOIMOHHON TEOpUU. DBOITIOIMOHHAS TEOPUS
u e€ MecTo B OMoJsioruu. BiusiHue 3BOJIIOLIMOHHON TEOPUH HA pa3BUTUE OUOIOTUU
U IPYTUX HaYK.

CeuzerenbctBa  »BomonuMU.  [lameoHTONIOTUYECKHE:  MOCIEA0BATEIbHOCTh
MOSIBJICHUS BHJIOB B MAJICOHTOJIOTMYECKOW JIETOMHCH, TEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxocTBO U paznuuue GayH u ¢haop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOJACTBA M pa3inyusi SMOPHOHOB pPa3HbIX BHUJOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTWYHbIE,
pPYJIVMMEHTAapHBbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIIMYECKUX IMyTeH y BCEX
OpraHU3MOB.

OpomonnonHas  teopus Y.  JlapunHa. IIpeanoceulku  BO3HHKHOBEHMS
JapBUHM3MaA. J[BWKyIlME CHJIBI 3BOJIOUMU BHUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIAEIEHHAs W3MEHYMBOCT,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunretuueckas teopust 3BooIuN (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkponsBosmorus. [lomymsius kak eAMHUIA BUAA U BOJIOIHH.

JBrokymue cuiibl (QakTopbl) HBOJIOIMU BUIOB B Mpupojie. MyTallMOHHBIN
Ipolecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomyNsiliMOHHBIE BOJHBI U Jpeild
reHOB. M301us 1 MUTrpanus.

EctecTBeHHBII 0TOOp — Hampapisoluid  ¢pakrop HBomonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.
[Ipucnoco0IeHHOCT OpPraHu3MOB Kak pe3yiabTaT »3Bojouuu.  [Ipumepsl

PUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMOp(O3bl U UANO-aJANTALI|H.

Bun wu  BumooOpazoBanue. Kpurepum  Buma.  OcHOBHbIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MaxkposBomtoriusi.  PopMbl  3BONMIOIMM:  (puneTHUeckasl,  JUBEpreHTHasl,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BONIOLMH.

[IpoucxoxneHne OT HecHneuualIu3upoBaHHBIX NpeakoB. IlIporpeccupyronias
crienuanv3anusa. AIanTUBHAS paJnalysl.

JdemoHcTpanuu:

Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuios.

Tabnuyvt u cxemol: «PazBuTue OpraHM4ecKoro Mupa Ha 3emiie», «3apojablliu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  0opbObI  3a
cyliecTBoBaHue», «EcTecTBeHHBIN 0TOOP», «MHOTO00Opa3ue COpPTOB pacTEHUID,
«MHoroobpasue  mopoJ  >KMBOTHBIX, «Ilonmymsauum»,  «MyTtanuoHHas
U3MEHUYHUBOCTDHY;
«Apomopdosey, «Manoanantanuny», «O0mas aerenepanus», «JBUKyIue CUIIbI
sBosmoruny, «Kapra-cxema mapmpyra mytemectBus Y. [lapsunay, «bopnba 3a
cyuiectBoBanue», «lIpucnocobneHHocTh  opranusmoBy»,  «l'eorpaduueckoe
BUJI000pa3oBaHue», « IKOJIOTHUECKOe BUA00Opa30BaHUEY.

ObopydosaHue: KOJUIEKIHSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKpPACKU; HAbop
IIOJI0B W ceMsH; KoJulekiusi «[Ipumepsl 3alMTHBIX TPHUCTIOCOOJICHUNA Y



KUBOTHBIX»; MOJieTh «OCHOBHBIE HAIPABICHUS JBOJIONHIY;, 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa; koyekuus «DopMbl  COXPaHHOCTH
MCKOMAEMBbIX KUBOTHBIX " pacTeHui; MOJENb-
anmakaus  «llepekpéct  XxpoMocom»; BiaxHble Ipenaparbl  «Pa3BuTue
HacekoMoroy», «Pa3Buthe narymku»; Mukponpenapar «Jlposzoduna» (HOpMa,
MyTaluu dbopmbl KpPBUIbEB U OKpacKu
Tela).

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

Jlabopamopnasa paboma Ne [. «CpaBHeHHE BHUAOB 10 Mop(dojgorunyeckomy
KPUTEPUIOY.

Jlabopamopnas paboma Ne 2. «Onucanue IPUCTIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 9. BozHukHOBeHMe U pa3BuTHE KU3HU Ha 3emJie (9 1)

JloHayyHble TPEACTABICHUS O 3apOXKICHUU KU3HU. HayuHble THMIOTE3BI
BO3HMKHOBEHHUS >KW3HM Ha 3emye: abuoreHe3 W NaHCHEpMHUsA. XHUMHYECKas
3BOJIOLUS. AOHUOTreHHBI CHUHTE3 OpPraHMYECKHX BEUIECTB M3 HEOPTaHUYECKUX.
OKCIEPUMEHTANBHOE MOATBEPKIACHUE XUMUYECKON 3BOJIIOLMHU. HavyanbHbie 3Tanbl
ouonoruueckor sBomormu. ['unoreza PHK-mupa. ®dopmupoBanne medOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. I[lepBble KIETKM W WX SBOJIOLHUS.
dopMHUPOBaHNE OCHOBHBIX TPYTII KMUBBIX OPTaHU3MOB.

Pazutne xwu3Hm Ha 3emuie mo spam u nepuonaM. Karapxeil. Apxeuckas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ NepuoAbl: KEeMOPUMCKUIA,
OpPZIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUH, KAMEHHOYTOJIbHbIN, IEPMCKHUH.

Me3o30icKas 3pa U €€ epUobl: TPHACOBBIN, FOPCKUI, METOBOM.

KaiiHo3olickas 2pa u €€ TepuoJbl:  MaJCOr€HOBBIM, HEOrECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KiIMMaTra W TE€OJIOTMYECKUX MporeccoB. OCHOBHBIE ATallbl
HBOJIIOLIMM PACTUTEIBHOIO M >KUBOTHOIO Mupa. ApomMopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak oOTpaxkeHue dBoiaround. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB.

DBOJIIOIMA YEJIOBEKAa. AHTPOMOJIOTHSl KakK Hayka. Pa3BuTHE MpEeACTaBICHHN O
IIPOMCXOKJICHUHM 4YeloBeka. Meronsl u3ydyeHus aHTponoreHe3a. CxonacrtBa u
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEI0BeKa.

JIBrxymue cuibl (pakTopsl) anTponorene3a. HacienctBeHHass \3MEHUMBOCTh U
€CTECTBEHHBIN 0TOOp. OOuIECTBEHHBI 00pa3 >KWU3HHW, H3TOTOBJICHUE OpYAMI
TpYJa, MBILJICHUE, PEYb.

OCHOBHBIE CTaguy W BETBU JBOJIOIMU YEJIOBEKA: ABCTpPaJIONUTEKH, YUenoBek
yMenbld, YemoBek npsMoxonsamini, YeloBek HeaHAepTanbCKuh, YenoBek
pa3ymHbIil. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMsI, 00JIaCcThb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

Yenoseueckue packl. OCHOBHBIC OOJIBIIIME PaChl: €BPOICOUAHAS (eBpa3uiicKasi),
HErpO-aBCTPAIOU THAS (?KBaTOpHANIbHAS ), MOHTOJIOUHAS (a3uarcko-
amepuKaHckas). YepThl mpUCTIOCOOICHHOCTH NMPEACTABUTENIEH UET0BEUECKUX pac K



YCJIOBHUSIM CYILIECTBOBaHUs. ENMHCTBO uenoBeueckux pac. Kpurnka pacusma.

JdeMoHcTpanuu:
llopmpemui: ®@. Penu, JI. Ilactep, A.W.Omnapun, C. Mwumnep, I'. FOpu, Y.
JapBuH.

Tabnuyvt u cxemwvl: «Bo3HukHOBeHHE CoONHEYHOM cHUCTeMBbl», «Pa3BuTue
opraHnyeckoro wmmupa», «PacturenpHas KieTka», <«KuBoTHas  KJIETKay,
«IIpokapuornueckas KieTka», «COBpPEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEIIOBEKA W YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOIO 4EJIOBEKa», «/IpeBHenmme moan», «/lpeBrue monm», «llepsbie
COBPEMEHHBIE JI0/IN», «He0BEYECKUE pach».

Obopyoosanue: mynskn «lIpoucxoxkaenne demoBeka» (OFOCTBI aBCTPATONHTEKA,
MUTEKAHTPOIIa, HEaHAepTaIblla, KPOMAaHBOHIIA); CIETIKHU WU N300pakeHUsI KAMEHHBIX
OpyIMii  TMEpBOOBITHOrO  4YeloBeka  (KaMHHU-YOIIEphl, pyouna,  ckpebra);
r€OXpOHOJIOTHYECKasT Ta0nuia; KOJUIEKIMs «DOpMbl COXPAHHOCTH HCKOIAEMbIX
YKUBOTHBIX U PACTCHUID.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

IIpakmuueckasa paboma Ne 1. «3ydeHue UCKOIMAEMBIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKIIUSX).

IKcKypcust «IBOJIOLUS OPraHUYeCKOTO MHpa Ha 3emie»
(B €CTECTBEHHO-HAYYHBIN WM KPAEBETUECKUI MY3€eil).

Tema 10. Opranusmsl U okpy:kammas cpeaa (5 4)

DKOJIOTHS KaK HayKa. 3aJaud U pa3/elibl SKOJOTMU. MeTObl AKOJOTHUUYECKUX
UCCJIEI0BAHUI. DKOJIOTrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl o0OuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIlIHAs, IMOYBEHHAS,
BHYTPHUOPTAaHU3MEHHAS.

Oxkonornueckre  ¢aktopel. Kiaccudukamuss IKOTOTHYECKUX  (HaKTOPOB:
abnoTtnyeckue, OWMOTHYECKHE U aHTPOIOTeHHbIC. JIeHCTBHE HKOJIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (HakTophl: CBET, TeMIlepaTypa, BIaXHOCTb. DOTOmepuoan3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue daxtopsl. Bumbl OMOTHYECKHUX B3aWMOJCHCTBUN: KOHKYPEHITUS,
XUITHUYECTBO, cuMOU03 u ero ¢dopmel. [lapazutuszm, koomepaius, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HayeHue OMOTUYECKUX B3aUMOJCUCTBUN i CYIIECTBOBAHMS OPTraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTEePUCTUKU  momyJsauuu. OCHOBHBIE  TTOKa3aTeau
MONYJISIIIUN: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[MmHaMuka YucIeHHOCTH MOMYJISIIUNA U €€ PeryJisiusl.

JdemoHcTpanuu:

TIopmpempsi: A. I'ymGonsar, K.®. Pynse, D.1'ekkens.

Tabnuyer u cxemwvi: xapra «llpupomgabie 30HBI 3emim», «Cpenpl OOHUTaHUS
opranu3MoBy», «®Doronepuoauszm», «llonmynsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU MOMYJSAuu UHPY30puu-TyPenbkny, «[luiespie enm.



JlabopaTopHble M NpaKTHYeCKHEe PA0dOThI:

Jlabopamopnas paboma Ne 3. «Mopdoaoruueckue 0COOCHHOCTH PacTEHUM W3
Pa3HBIX MECT OOUTaHUS.

Jlabopamopnas paboma Ne 4. «BnusHHe cBeTa Ha POCT W Pa3BUTHE YEPEHKOB
KOJIeycay.

Ipaxmuueckas paboma Ne 2. «I1oacy€T MIOTHOCTH MOMYJISAIMI Pa3HBIX BUJIOB
pacTEeHU.

Tema 11. CooOmecTBa U 3K0J0rHYeCKHEe CUCTEMbI (9 1)

CooOmiectBo opranu3mMoB — OuoreHo3. CTpyKTypsl OHOLIEHO3a: BUAOBAS,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHanTtel. CBA3U B
OHOLIEHO3E.

DKkosoruueckre cucTteMbl (d9KocucteMmbl). [lomsitue 00 dKocucreme U
ouoreorieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI HIKOCHUCTEMBI: MPOAYILEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTHHU B S3KOCHCTEME.
Tpoduueckue (muieBble) YpPOBHU OKOCUCTEMBI. [luiieBbie MLEeMM U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMacca, MPOAYKIUS. DKOJIOTHYECKHE
nUpamMubl: MPOMYKIHUU, YHCICHHOCTH, Ouomacchl. CBOWMCTBA 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOpPETYJIALMs, pazBuTue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTNIOTEHHBIE DKOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp603KOCUCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycroiuuBocTd dKocucteM. CoxpaHeHUE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B.M. Bepnanckoro o Ouocdepe. ['panunipl, coctaB u CTPyKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢GyHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJI00aIbHOM JKOCHCTEMBbl. J[MHaMHuueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopotbl BemectB W OMOT€OXMMUYECKHE IUKIIBI SJEMEHTOB (yTiepoa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPOINOTreHHbIE M3MEHEHUs B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocymectBoBaHue Mpupoibl U denoBeuecTBa. CoxpaHeHue OHOpa3zHOOOpa3us
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
MPUPOJHBIMUA PEeCypcaMu U UX UCIOJIb30BaHUE. JIOCTHXKEHUs OMOJIOTHH U OXpaHa
IPUPOIBI.

JdeMoHcTpanuu:

Llopmpemur: A. JIx. Tencim, B. H. Cykaués, B. 1. BepHanckwuii.

Tabnuyvr u cxemsi: «llumenbie 1enu», «bHUOIIEHO3: COCTaB W CTPYKTypay,
«[Ipupomgnsie coobmiectBay, «llemn muTaHUs», «IKOIOTHUECKAs] MHpPaAMUIAY,
«buochepa u yemoBek», «IKOCUCTEMA MIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMA
XBOMHOTrO  Jieca», «buoneHo3 Boaoéma», «ArpoueHo3»,  «lIpumepHsbie
AHTPONIOTCHHBIE BO3JICWCTBUS HA MPUPOAY», « BaxKHENIINEe NCTOUHUKY 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BOM», «IlouBa — BakHEHIas cocTaBisomas ouochepb»,
«®aktoppl  gerpamaruu nouB»,  «[lapHukoBeIE  3ddexT»,  «DakTOphI



pallMoOaKTUBHOIO 3arpsisHeHust Ouocdepb», «OOmas cTpykrypa Ouocdeps»,
«Pacnpoctpanenne xu3sHu B Ouochepe», «O30HOBBIM 3KkpaH Ouocheps»,
«Kpyrosopot yrinepoaa B 6uocdepe», «Kpyropopor a3ora B Iprupoie.
Obopydosanue. Mopaenb-anmIukanus «Tunuuasie OHUOLIGHO3BDY; TrepOapuii
«PacturensHble coobmiecTBa»; kojuiekuu «buonenosy», «Bpeaurenn BaxHeHIINX
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYyp»; TrepOapuu U KOJUIEKIMH pacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K PAa3HbIM SKOJIOIMUECKUM IpynnaM OJHOro BUJA,
Kpacnas xkuura P®, nzo0pakeHus oXpaHsIeMbIX BHIOB PACTEHUHN U )KUBOTHBIX.



TemaTuyeckoe NJIAHUPOBAHUE Y4eOHOU TUCUUILIUHBI «bBrosorus»

TeMbl YPOKOB
U KOJIUYECTBO YaCOB

OcHoOBHOE co/lep:KaHue

Ilnanupyembie BUAbI Y4eOHOM
JAesITeJIbHOCTH 00y4aloIHNXCs

TEMA 1. BUOJIOTUSI KAK HAYKA (2 u)

1. buoJsorus kak Hayka (1 4)

buonorus xak Hayka. CBsizu 610JIOTUH ¢ O0IIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKaMH, (pruiocodueit, peaurueid, STHKON, SCTETUKOHN 1
npaBoM. Poiib 6uosioruu B GopMupoBaHHM COBPEMEHHOM HayYHOH KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

JdemoHcTpauuu:

Ilopmpemeur: Y. [Tapsun, I'. Mennens, H. K. Konbros, k. Yorcon u ®@. Kpuk.
Tabnuyer u cxemvr: «MeTObl IO3HAHUS )KUBOW MIPUPOIBI»

PackpriBath cojiep:kaHle TEPMUHOB U IOHATUI: HAYYHOE
MUPOBO33pEHUE, HAyYHAs] KapTUHA MUpPA, HAYYHBII METO/I, TUIIOTE3a,
TEOPHS, METOJIbl UCCIICIOBAHUSI.

XapakTepu3oBaTh OMOJIOTHIO KaK HayKy, €€ MECTO U POJIb CPEAU JIPYTUX
€CTECTBEHHBIX HaYK.

[epeuncasats pas3aensl ONOIOTHH B COOTBETCTBUU C O0BEKTaAMU
W3Yy4YCHUS.

HaspiBaTh BaxkHEHIIINE OTpACIU OMOIOTMYECKUX 3HAHUHN U 3a/1a4H,
crosiue nepen ononoruen XXI B.

2. Metoabl no3HaHus :kuBOil npupoasl (1 1)

MeTop! TO3HAHMS KUBOW MPUPOAbI (HaOIr0IeHUE, SKCIIEPUMEHT, OITMCAHNE,
u3MepeHue, kiaccupuKkalus, MoJIeIN pOBaHHe, CTaTUCTUYECKasi 00padoTKa
JTAHHBIX ).

JdeMmoHcTpamum:

Tabnuyer u cxemsi: «MeTOBI TO3HAHUS JKUBOU MTPUPOIBDY.

JlaGopaTropHble H NpaKTHYecKue padoThbl:

IIpaxkmuueckas paboma Ne 1. «/cnionp30BaHNE pa3IHYHBIX METOOB IIPH
M3Yy4eHUH OMOJOTHYECKIX 0OHEKTOB

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHATUI: HAYYHBIA METOJ,
METO/bI UCCIIEJOBAHMS.

XapakTepru3oBaTb OCHOBHBIE METO/IbI IIO3HAHHUS )KUBOW ITPUPOIBI:
HaOJIr0/1IeHuE, SKCIIEPUMEHT, OITUCAHNE, U3MEPEHUE, KilacCu(pUKaLus,
MOJICTUPOBAHKE, CTATHCTUYECKas 00pabOTKa JaHHBIX

TEMA 2. )KUBBIE CUCTEMbI U UX OPTTAHU3AIIUA (1 4)

3. Buosornyeckue cucTeMbl, IpoLecchl U UX
usydenmue (1 4)

JXKuBble cucteMbl (OHOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otianune
YKUBBIX CHCTEM OT HEOPTaHUYECKON TTPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHH OpPraHHU3aIllud OMOCUCTEM:
MOJIEKYJIIPHBIN, KIETOYHbIA, TKAHEBBIN, OPraHU3MEHHbIN, MOMYJISIHUOHHO-
BUJIOBOM, IKOCHCTEMHBIH (OMO-Te0IeHO-THYeC-K1ii), OrnochepHbIil.
JdemoHcTpaumnu:

Tabnuywt u cxemot: «OCHOBHBIE IPU3HAKY KUZHNY, «Y POBHU OpraHU3aIUN )KUBOI
TIPUPOJTBD».

Obopyoosanue: Mmoaenb Mosiekynsl JIHK

PackpeiBaTh copepxkanne TEPMUHOB U IIOHATUIN: CUCTEMA,
OuoJI0rMYecKasi CucTeMa, JIEMEHTBI CUCTEMBI, CTPYKTYpa OMOCHCTEMBI,
CBOMCTBA JKUBBIX CUCTEM, OOMEH BELIECTB, pa3MHOKEHHE, POCT,
pa3BUTHE, HACJIEICTBEHHOCTh, U3MEHYUBOCTb, Pa3IpaKUMOCTB,
9HEpPro3aBUCUMOCTb, YPOBHU OpPTaHU3AIMH KHU3HH (OHOCHCTEM).
XapakTepru30BaTh MPUHIMIIBI OPTaHU3AUNA OMOCUCTEM: OTKPBITOCTD,
BBICOKAs YIOPSAIOYEHHOCTb, CAMOPETYIIALUSA, UEPAPXUYHOCTD.
[IepeunciaATs yHUBEpPCAIBHBIE CBOMCTBA )KUBOTO: €JUHCTBO
XUMHUYECKOI0 COCTaBa, Pa3apakUMOCTh, JBUKEHUE, TOMEOCTa3, POCT U
pa3BUTHE, HACJIEICTBEHHOCTh, U3MEHYUBOCTb, SBOIIOLIHS
(mpucnoco6sieHNe K N3MEHSIOIIUMCS YCIIOBHSM).

[IpuBoUTE IpUMEPBI OMOCUCTEM PA3HOTO YPOBHSI OpraHU3aluU U
CPaBHUBATH NPOSABIECHUS CBOMCTB )KUBOI'O HA Pa3HBIX YPOBHSAX.
XapakTepru30BaTh OCHOBHBIE ITPOLIECCHI, IPOTEKA- OIINE B
O6uocucremMax: 0OMEH BEIIECTB U NPEBPAIIEHUE SHEPTUH,
CaMOBOCITPOU3BEICHUE, CAMOPETYJISALUA, PA3BUTHE.

Cobmnroath npaBuiia 6€pe’KHOr0 OTHOLIEHHMSI K )KHBOW MPUPOJIE

TEMA 3. XUMUYECKH COCTAB U CTPOEHUE KJIETKA

(8 )

4. XuMHn4YecKHu# coCTaB KJjaeTKku. Boaa u
MHHepaJbHbIE COJH

(1)

XUMUYECKUN COCTaB KJIETKU. XMUMHUYECKHE SIIEMEHThI: MAKPO3JIEMEHTHI,
MHUKpO3JeMeHThl. Bosia 1 MunepanbHbie BemecTBa. U3NKO-XUMUYECKHE
MIPOIIECCHI, TPOTEKAIONIUE B KUBBIX cucTeMax. DYHKIIMN BOJBI 1 MUHEPATBHBIX
BellecTB B kiieTke. [loanep:kanue ocMOTHUECKOTO OanaHca.

JdemoHcTpauuu:

Juacpammur: «PacnpeneieHue XUMAYECKUX JJIEMEHTOB B HEXKUBOU IIPUPOLIEN,
«Pacnipenenenre XMMUYECKUX 3JIEMEHTOB B JKMBOU MTPUPOJIEN.

Tabnuyst u cxemor: «llepruoaudeckast TabIHIIa XUMHYECKUX DIIEMEHTOB,
«CTpoeHre MOJIEKYIIbl BOABI»

PackpriBath coqiepikaHre TEPMUHOB U TTOHSATHIN: SJIEMEHTHI-OUOT€HBI,
MaKpO3J€MEHThI, MUKPO3JIEMEHThI; MUHEPAJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JTUTIONb, BOJIOPOAHBIC CBSI3U; TUAPO(UIBLHBIE U THIPOPOOHBIE
BELIECTBA.

Jloka3pIBaTh €IMHCTBO PJIEMEHTHOTO COCTaBa KaK OJTHO M3 CBONCTB
YKUBOTO.

Pacnipenensite XuMHUYECKHE DJIIEMEHTHI IO TPYIIIaM B 3aBUCUMOCTH OT
KOJIMYECTBEHHOT'O MPEACTABUTENBCTBA B OPraHU3ME; XapaKTepU30BaTh
POJIb OTJIENbHBIX 3JIEMEHTOB.

BbIABISITH CBSI3b MEXY COCTABOM, CTPOEHUEM MOJIEKYJIbI XUMHUECKOTO
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COCOUHEHUS U €T0 (I)yHKHI/ISIMI/I B KJICTKC

5. beakn. CocraB u crpoenue 0ejkoB (1 4)

benku. CoctaB u cTpoeHue 6e1Kk0B. AMHHOKHCIOTHI — MOHOMEPHI O€IKOB.
Heszamenumeble 1 3aMeHUMbIE aMUHOKHUCIIOTHI. AMHUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYphI O€JIKOBON MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTYpa). XUMUYECKHE CBOHCTBA OeNKOB. bronornyeckue
dbyHKIMH OETTKOB.

JdeMoHcTpanum:

Tabnuysl u cxemor: «CTpoeHHE MOJIEKYIIBI OETIKaY.

Obopyoosanue: CBETOBONH MUKPOCKOI, MUKPOTIPETIapaThI

PackpbIBaTh cosiep)kaHHe TEPMUHOB U TIOHSTHIA: OCIIKH, TOJIMMEPHI,
MOHOMEpPBI, AaMUHOKHUCIIOTHI, IENTHIHAS CBSA3b, OJTUIETITHI,
JICHATYypaIlUs.

XapakTepu30BaTh OEJNKH KaK KJIACC OPraHMYECKHX COeIUHEHUI;
KJIACCU(DUITMPOBATH UX IO CTPOCHUIO (TIIOOYIsIpHBIC U PUOPUILISIPHBIS
0€JIKM), IEPEUUCIATh U XapaKTepPU30BaTh QYHKIUHU OCIKOB

6. @epMeHTHI — OMOJIOTHYECKHE KAaTAJIN3aTOPbI

(1)

®depMeHThI — OHoJoruueckue karanuzaropbl. CTpoenue GepmMeHTa: aKTUBHBIN
LEeHTp, cyocTpatHas cnerupuaHocTs. KodpepmenTsl. Butamunbl. OTinyus
(epMEeHTOB OT HEOPTaHMYECKUX KaTaJIN3aTOPOB.

JdemMoHcTpanum:

Tabnuysr u cxemor: «CtpoeHue hpepMeHTay.

Obopydosanue: 000pyIOBaHUE JIJIsl IPOBEACHHS HAOIOICHUM, N3MEPCHHIA,
JKCHEPUMEHTOB. JlaGopaTopHbIe N MPaKTHYECKHe PAdOThI:

Jlabopamopnas paboma Ne 1. «I3ydeHne KaTaTUTHIECKONH aKTHBHOCTH
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl WM KaTauasbl)»

PackpbiBaTh cozepkaHie TEPMUHOB U TIOHSATHIA: (DEPMEHTHI, AKTHUBHBIH
LEHTp, CyOCTpaTHasi CIEIU(PUIHOCTH, KODEPMEHTHI, OCITKH-aKTUBATOPHI
U OCJIKU-UHTHOUTOPBI.

Yka3piBaTh OTINYHS PEPMEHTOB OT HEOPTAaHUIECKUX KAaTaaTnu3aTOPOB.
OOBACHATH POIb GEPMEHTOB B (PYHKIIHOHUPOBAHUHU KHUBBIX CHCTEM, B
POMBINIICHHOCTH, B METUITMHE, B TOBCETHEBHOM )KM3HU YEIOBEKa

7. Yraesoabl. Jlunuasl (1 1)

YrieBobl: MOHOCaxapu/abl (TITIOK03a, pr003a 1 JIe30KCUpr003a), TMCcaxapyIbl
(caxaposa, JJakT03a) U MoIKcaxapu/bl (Kpaxmal, IIIMKOreH, 1eJUTI003a).
buonornueckre GyHKINN YIIIEBOIOB.

Junuapl: TpUraMLuepuisl, pochonunuiel, crepouisl. I'uapoduibHo-
runpodoOHbIe cCBOMCTBA. bruonornueckne GpyHkiun mununos. CpaBHEeHNE
YTJIEBO/IOB, O€JIKOB U JIMIIHMIOB KaK MICTOYHUKOB SHEPIUH.

JdemoHcTpaumu:

Tabnuywl u cxemol: «YTIEBOABDY, «JIMIUIbBI.

Obopyoosarue. 060pyI0BaHKE JIJIsl TPOBEICHUS HAOIIOICHUM, U3MEPEHHU,
JKCIIEPUMEHTOB.

PackpbiBaTh coliepkaHie TSPMUHOB U TIOHSTHIL: YTIIEBOIBI,
MOHOCAaXapu/Ibl, TUCaXapu/ibl, MOJIHCAXapH/Ibl, TJH0K03a, pudo3a,
ne30Kcuprbo03a, caxaposa, JaKTo3a, MalIbT03a, IIEeJUI0II03a (KIeTJaTka),
KpaxMall, TJIMKOTeH; JIUMU/IbI, TPUTTIHLEPHIbI (FKUPBI, Macya),
bochomumuabl, cTeponIbl.

XapakTepu30BaTh YIiIeBOIbI, JIUMHbI KAK KIIACC OPraHUYECKUX
COCIMHEHMUI.

KitaccnpuuupoBaTh yriaeBoIbl U JIMIHIBI [0 CTPOCHHIO; TIEPEUUCIISAT
(GYHKIMH YTIICBOJIOB H JIHITHJIOB.

CxeMaTH4ecKu H300pakaTh CTPOSHHE MOJIEKYJT YTIIEBOIOB, JTUITH/IOB

8. HykuiennoBblie kucjaorbl. AT® (1 v)

Hyxkneunossie kucnorsr: JIHK n PHK. Hykneotnasl — MOHOMEpBI HyKJIEMHOBBIX
kucnot. Ctpoenne u ¢pyukimu [JHK. Ctpoenne u pyukimu PHK. Bunst PHK. ATO:
CTpOEHHE U PYHKIIMH.

JdemoHcTpaumu:

Ilopmpemur: [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknus.

Tabauywl u cxemor: «Hyxnennossie kuciotel. JJHK», «buocunres Oenkay,
«Ctpoenue Monekynsl ATOy.

Obopyodosanue: CBETOBONH MUKPOCKOIT, MUKPOIIpenapaThl

PackpbIBaTh cosiepkaHle TEPMUHOB U TTOHSATHIA:
ne3zokcupubOonykienHonas kuciota (JIHK), pubonykiienHoBas Kkuciora
(PHK), HyK7€0TH I, MOMUHYKICOTHUAHAS 1ETh (MOJTUHYKICOTH]T),
KoMmruieMeHTapHocTh, pyakuuu [JHK (xpanenue u nepenava
HacyeacTBeHHOU nHpopMmarun); Buasl PHK (uHdopmarmonnas,
TpaHCIIOPTHasA, pubocoManbHast ); afeHo3uHTpudochar (ATD),
MaKpo3pruyeckast CBs3b.

XapakTepu3upoBaTh HYKJICHHOBBIE KUCIOTHI KaK XUMHUYECKHE
COEJMHEHUS U HOCUTEIIN HACJEeICTBEHHOM HH(OpMAaIIHH.
OtMmeudaTh 0COOEHHOCTH CTPOECHHUS MOJIEKYJ HYKJIEMHOBBIX KHCIIOT
(JIHK, PHK) u AT®.

Cxemarnveckn n300pakaTh CTPOCHHE HYKIICOTHIOB, MOJICKYIT
HYKJIEMHOBBIX KucaotT, AT®

9. UcTopusi M MeTOAbI U3yYEHHUS KIIETKH.
Kuaerounas Teopus

(1)

[uronorus — Hayka o knetke. Kilerounas Teopust — npuMep B3auMOICHCTBHS
uael u pakToB B HAYYHOM MO3HAHWU. MeTO/Ibl U3yUEeHHUS KIIETKH.
JdemoHcTpaumnu:

Ilopmpemuri: A. JleBenryk, P. I'yk, T. llIsann, M. [llneiinen, K. M. bap, P.
BupxoB. O6opyoosanue: cBETOBOH MUKPOCKOIT; MUKPOIIPENIapaThl PACTUTEIbHBIX,
KMBOTHBIX U OAKTEpUATIbHBIX KIETOK

PackpeiBath comepkaHre TEPMUHOB M IOHSATUIA: KIETKA, [IUTOJIOTHUS;
PAacKphIBaTh COAEPKAHUE MOJIOKEHUN KIETOYHOU TEOPUH.
[Tepeuncnars u xapakTepru30BaTh OCHOBHBIE METObI U3YUEHUS KIETKH
(TIpUTOTOBICHHE CPE30B, OKPAIIMBAHNE, MUKPOCKOITUPOBAHUE,
eHTpu(yrupoBaHue, KyJIbTHBHPOBAHNUE KIIETOK U TKaHEH )

10. KuteTka kak nesnoctHas skuBasi cucrema (1 v)

Krnetka kak nenoctHas xuBas cucreMa. OO1ue Npru3HaKky KIETOK: 3aMKHYTast
HapyxHas MmeMOpana, mosiekynbl JIHK kak renerndeckuii anmapar, cucrema
cuHTe3a Oesnka. THUIbI KJIeTOK: yKapuoTHYECKasi U IPOKapHoTHYe-

PackpbIBaTh conepkaHue TEPMUHOB U TIOHSTHIA: KJICTKH
(9ykapuoTuyeckas, NpoKkapuoTH4ecKas), niaazmMaTuyeckas MeMopaHa
(mna3Manemma), TIIMKOKAJIMKC, TPAHCIOPT BellecTB (TaCCUBHBIN,




ckast. OCOOEHHOCTH CTPOSHUS MTPOKAPHOTUYECKON KIIeTkH. KierouHast cTeHka
OakTepuii. CTpoeHue 3yKapruoTH4IecKoil KiieTki. OCHOBHBIE OTIIMYUS
pacTUTEIBHOM, )KUBOTHOM M TPUOHOM KJIETKHU. [[0BEpXHOCTHBIE CTPYKTYpPhI —
KJICTOYHAsl CTEHKA, TJIMKOKAIHMKC, X pyHkimu. [lnazmaTiueckas memOpana, eé
CBOMCTBA U (HYHKIUU.

JdemMoHcTpanum:

Ilopmpemeor: A. Jleenryk, P. I'yk, T. llIsann, M. lnelinen, K. M. bap, P.
Bupxos.

Tabauywvl u cxemwvi: «CTpoeHUE YYKAPUOTUUYECKON KIIETKNY, «CTPOCHHE )KUBOTHOU
KJIeTKN», «CTpOCHHE paCTUTEIBHOMN KIETKUY», «CTpoeHnue MPOKapHUOTUYECKON
KJIETKW».

ObopyoosaHue: CBETOBOI MUKPOCKOIT; MUKPOIpENapaTsl paCTUTEIbHBIX,
KUBOTHBIX U OaKTepUaTbHBIX KIETOK

AKTUBHBIN ), SHAOUUTO3 ((haromuTo3, MUHOIMUTO3), IK30IUTO3,
KJIETOYHAs! CTEHKA, HYKJICOUI.

CpaBHUBATH MEXK]Ty COO0H 3YKaPUOTUUYCCKUE M MPOKAPHOTHICCKHE
KJIETKW; OTMEUYaTh CXOJICTBO M PA3JIMYUS B CTPOSHUU KJIETOK OaKTEpHH,
’KUBOTHBIX, PACTEHUH ¥ TPHOOB

11. Ctpoenue 3yka-
PUOTHYECKON KJIEeTKH

(1)

Huroriasma u e€ opranouasl. OgHoMeMmOpanHbie opraHou bl kinetku: I1IC,
anmapat ["onbmku, mu30coMbl. [1oyaBTOHOMHBIE OpTraHOUABI KIETKH:
MUTOXOHJIpUH, TacTU bl [Iponcxoxienue MUTOXOHIPUM 1 TutacTuA. Bust
wiactu. HememOpaHHble Opra-HO-U/IbI KIETKUA: PUOOCOMBI, KIIE€TOUHBIH LEHTP,
LEHTPUOJIU, PECHUUKH, )KT'YTUKU. DYHKIIMN OPraHOUI0B KJIETKU. BKittoueHus.
Snpo — perynaropHslil neHTp kietku. CTpoeHue siapa: siaepHas 000s0uKka,
KapuoIlla3Ma, XpOMATHH, SIAPBIIIKO. XpPOMOCOMBI.

Tpancnoprt BeliecTB B KIIETKE.

JdemoHcTpaumu:

Ilopmpemeur: A. Jlesenryk, P. I'yk, T. llIBann, M. Illneiinen, K. M. bap, P.
Bupxos.

Tabnuyst u cxemor: «CTpOCHHUE FYKAPUOTHUECKOHN KIETKN», «CTpOoeHHE )KUBOTHOU
KIIeTKn», «CTpOeHue pacTUTENIbHON KiIeTKn», «CTpoeHue

MIPOKAPUOTUYECKOM KIEeTKH», «CTpoeHUe Aapa KIETKNY.

Obopydosanue: CBETOBONH MUKPOCKOIT; MUKPOIIpENapaThl paCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIETOK.

JlaGopaTopHble U IpPaKTHYeCKUEe PadoThI:

Jlabopamopnas paboma Ne 2. «I3ydenne CTpOSHHsI KIETOK PACTEHUH, > KUBOTHBIX
1 6aKTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpEnapaTax U UX ONHUCAHUE)

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHATUN: IUTOILIA3MA,
opranouisl, 3H101u1a3mMarudeckas cetsb (I11C), annapat [Nonbku,
JM30COMBI, BaKYyO0JIb, MUTOXOHJIPHH, IIJIACTU/IBI (XJIOPOILIIACTHI,
XPOMOIUIACTBI, JICHKOIIACThI), pUOOCOMBI, MUKPOTPYOOUKH, KIIETOYHBIH
HEHTp (LIEHTPOCOMA), PECHUUKH, KI'YTUKH, BKIIOUYECHHUS, PO, sAepHast
000J104Ka, KapuoIlIa3Ma, XpOMaTHH, SAPBILIKO, XPOMOCOMBI.
OnwuceIBaTh CTPOCHUE YYKaPHOTHUECKON KIETKH MO0 N300pakeHUSIM U Ha
MHKpoIpenapaTax; Ki1accu(uIupoBaTh OPraHOU bl B 3aBUCIMOCTH OT
0COOEHHOCTEHN UX CTpoeHUs (0lHOMEMOpaHHbIE, IByMEMOpaHHBIE,
HeMeMOpaHHbIE); OMMUCHIBATh (DYHKIIMU KaX10r0 OpraHoM/1a B KIETKE.
XapakTepru3oBaTh KJIETOYHOE SAPO KaK MECTO XPAHEHUS, IIEpEeIadn
(YyaBoeHHE XpOMOCOM) U peanu3alui (TPaHCKPUILKS) HACIEeICTBEHHOM
UH(POPMALIUHU KIIETKH.

[lepeuncasTs U ONMUCHIBATH KOMIIOHEHTHI S/1pa U UX (QYHKIIHU.
CxeMaTnuHO U300paXKaTh CTPOCHHUE PACTUTEIHHOM U JKUBOTHON KJIETKH.
OOBACHATH OMOJIOrHYECKOe 3HaU€HUE TPAHCIIOPTA BEIIECTB B KIETKE

TEMA 4. KU3HEJAEATEJBbHOCTDb KJIETKH (6 1)

12. OoMmen BemecTB. IlnacTuuecknii 00MeH.
dotocuHTe3. XeMOCHHTE3 (2 1)

OOMeH BelecTB, UM MeTa00JIN3M. ACCUMMIISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMUIISALINS (PHEPTETUYECKUN 0OOMEH) — JIBE CTOPOHBI €IMHOTO MpoIiecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHS BEIIECTBA M YHEPTHUN B IOHUMAaHUHT
MeTtabonu3ma. Tumbel oOMeHa BenecTB: aBTOTPO(dHBIN U reTepoTpodHEbIid. Ponb
(dbepMeHTOB B OOMEHE BEIIECTB H MTPEBPAIICHIH YHEPTHH B KIIETKE.
dotocunTte3. CBeroBas u TeMHOBas (pa3bl poTocuHTe3a. Peakiun poTocunresa.
DddexTuBHOCTH hoTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3A JJIS )KU3HHU Ha 3eMIIe.
Bnustnue ycioBuit cpesibl Ha (POTOCHHTE3 M CITOCOOBI MOBBIIIEHUS €T0
MIPOIYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpYoIue OakTepuu. 3HaueHHEe XeMOCHHTE3a /1T
YKU3HM Ha 3eMIIe.

JdemMoHcTpanum:

Ilopmpemeor: K. A. Tumupsizes.

Tabnuywl u cxemvi: «XaoporiacTy», «POTOCUHTE3)

PackpeiBaTh copiepkaHre TEPMUHOB U TIOHATHN: 0OMEH BEIIECTB U
IpeBpaIieHne YHEPTUU (MEeTa00IN3M), ACCUMUJISIINS, TNIACTUIECKHIMA
00MEH, TUCCUMMJIISALINS, SHEPTeTUUECKHil 0OMeH, (oToCHHTE3, HOTOIHU3,
(bochopunrpoBanue, MEPEHOCUUK MPOTOHOB, XEMOCHHTES.

OmnuceiBath (POTOCUHTES, TPOIIECCHI, TPOTEKAIOIITUE B CBETOBOM U
TEMHOBOH (haze.

BEISBISATE IPUYUHHO-CIICICTBEHHBIC CBSA3H MEXIY TOTJIONICHIEM
COJTHEYHOU PHEePruu XJI0pohuuioM u cuHTe30M Mosiekyn ATO.
CpaBHUBATH UCXO/IHBIC BEIIECTBA, KOHCYHBIC TTPOTYKTHI U YCIIOBHS
MPOTEKAHUS PEAKIIU CBETOBOM M TEMHOBOM (ha3bl (hoTOCHHTE3A.
CpaBHuBaTh (POTOCUHTE3 M XEMOCHHTE3.

OnenuBath 3HaueHHE (POTOCUHTE3a M XEMOCHHTE3a ISl )KU3HU Ha 3eMJie

13. Dnepreruveckuii oomex (1 1)

DHepreTU4ecKuii 0OMEH B KJIeTKe. Paciieniienie BenecTs, BoIICIEHNE U
aKKyMYJIMPOBAaHUE SHEPTHH B KJIETKE. DTalbl JHEPreTHYECKOr0 0OMEHa.
I'mukonmu3. Bposkenue u ero Buasl. KucmopogHoe oKuCIeHNE, HITH KIIETOYHOE
npixanue. OxkucaurenbHoe hochopunupoBanue. IPHEKTUBHOCT
SHEPreTHYecKoro oOMeHa.

PackpsiBaTh coaep:kaHre TEPMUHOB U MMOHATUI: SHEPTETUYECKHI
00MEeH, TTTUKOJIN3, MOJIOYHOKHUCIIOE OpokeHHe, CIUPTOBOE OpOKeHUeE,
OHOJIOTrMYECKOe OKUCIIEHUE, KIIETOYHOE JIbIXaHUE, TUCCUMUIISIINS,
(bepMeHT.

XapakTepr3oBaTh 0OMEH BENIECTB U MPEBpalIEHIE SHEPTUU




JdemoHcTpauuu:
Tabauyst u cxemor: «Tunel uTaHusmY, «MeTadbomu3M», «MUTOXOHAPHUSY,
«OHEpPreTuYecKuil 0OMEH»

(MeTaboaM3M) KaK OJJHO UX CBOMCTB ) KHBOTO.

[TepeuncisiTh 0COOEHHOCTH TIACTUYECKOTO U SHEPTETHUECKOTO OOMEHa
B KJIETKE; yCTAaHABIIMBATH B3AaUMOCBSI3b MEX/Ty HUMH.

Paznuuath THITEI OOMEHA BEUIECTB B KJIETKE: aBTOTPO(MHBIN U
reTepoTPO(HBIN.

OnuceIBaTh ATANbl YHEPTETUYECKOTO OOMEHA (ITOITOTOBUTEIILHEIH,
OECKHCIIOPOIHBIN, KHCIOPOIHBIN) ¥ CPABHUBATH HX MEXITY COOOA.
XapakTepru30BaTh PEAKIUH TIMKOJIN3a, OPOKEHUS, KICTOIYHOTO
JIBIXaHUST; BBISABIISITH IPHYNHHO-CIICICTBEHHBIE CBSI3H MEXKILY
TJIMKOJIM30M, KIJIETOYHBIM JBIXaHHUEM U CHHTE30M MOsieKyn ATO.
CpaBHHBaTh Y3PPEKTHBHOCTh OECKHCIOPOIHOTO M KHCIOPOIHOTO 3TAIllOB

14. buocunre3 0esika (2 )

Peakiun marpuynoro cuntesa. ['enernueckas unpopmanus u JJHK. Peannzanus
TFeHETUYECKON MH(pOpMAaIK B KIeTKe. [ eHeTHYeCKui KO M €r0 CBOMCTRA.
Tpanckpunims — matpuunslii cuate3 PHK. Tpancusiius — 6uocunres 6enka.
Oransl Tpancisauuu. KonupoBanue aMuHOKHUCIIOT. Ponb pubocom B GuocunTese
Oenka.

JdeMmoHcTpamum:

Ilopmpemwi: H. K. Konb1os.

Tabnuywt u cxemor: «Ctpoenue [JHK», «Ctpoenue u GyHKIIMOHUPOBAHUE T€HAY,
«Cunres 0enkay, «Permkamus [IHK», «['eneTnueckuii Komy».

Obopyodosanue: monenu-antmukanuu «Y apoenue JJHK u tpanckpunuusy,
«buocunTes 6enkan

PackpsiBaTh coaep:kaHre TEPMUHOB U ITOHATUI: T'€H, TEHETUYECKUU KO,
MaTpUYHBIA CUHTE3, TPAHCKPUIILYSL, TPAHCIALUSA, KOJOH, aHTUKOJOH,
pubocoMa, IEHTpajIbHas JOIMa MOJIEKYJIIPHON OHMOJIOTrUu.

OnpenensaTs CBOMCTBAa TEHETUUECKOTO KO/a (TPUILIETHOCTb,
OJIHO3HAYHOCTh, BBIPOXKICHHOCTh, YHUBEPCAIbHOCTD,
HENepeKPbIBAEMOCTb, HENPEPHIBHOCTb ).

OnuceIBaTh ATanbl peaan3aluy HacaeACTBEHHON HH(POPMAIUH B KIIETKE.
CpaBHMBaTh peakuu MaTpuyHoro cuuresa mosiekyn PHK u Genxa B
KJIETKE

15. Hekierounsblie ¢popMbl :kM3HH — BUPYCHI (1

1)

Hexknerounsie ¢hopmsbl sxu3Hu — BUpYCHl. Mctopus oTkpbiTUs Bupycos (. U.
NBanosckuii). OcOOEHHOCTH CTPO- €HUS U KU3HEHHBIN IIUKIJI BUPYCOB.
baktepuodaru. bone3nu pacrenuii, )KUBOTHBIX U Y€IOBEKA, BHI3bIBAEMbIC
Bupycamu. Bupyc nmmynoznedunura yenoseka (BUY) — Bo3oyaurens CITM/a.
OOpaTHas TpaHCKpUIMIIMS, peBepTasa, nuterpasa. [Ipodunakrika
pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUil.

JdemoHcTpanum:

Ilopmpemeur: J1. 1. IBaHOBCKUH.

Tabnuyer u cxemvi: «Bupyco», «baktepuodaru»; «CTpoeHue 1 )KU3HEHHBIN UK
Bupyca CII1/]a, 6aktepuodaray.

Obopyodosanue: moaensb cTpykrypbl JJHK; MmaruutHas Moaenb-anminKanms
«CTpOeHHE KIETKU»

PackpbIBaTh cosepkaHle TEPMUHOB U TOHSATHIA: BUPYC, BUPYCOJIOTHs,
Karicuz, 6akrepuodar, Bupyc nMmyHoaedunuta gyenosexa (BUY),
OHKOI'€HHBIE€ BUPYChI. XapaKT€pPU30BaTh BUPYChI KaK HEKJICTOUHYIO
(dhopMy KHU3HH; 0COOCHHOCTH CTPOSHHSI U )KU3HEHHBIN ITHKJI BUPYCOB.
OnuchIBaTh XKU3HEHHBIH UK BUpYca UMMYHOIe(hULIUTA YEeTIOBEKa;
pasnuuathk Ha pucyHkax BTM (Bupyc TabauHoi Mo3aukn),
6akrepuodar, BUY.

O60cHOBBIBATH U COOTIOAATH MEPHI NPOPUIAKTUKN PACIIPOCTPAHEHUS
BUPYCHBIX 3a00J1€BaHUM (pecIUpaTOpHbIE, KEyI0UHO-KHUILIEUHBIE,
kienieBoi sHIepanut, BUY-undexums)

TEMA 5. PASMHOKEHUE U UHAUBUJAYAJIBHOE PABBUTHUE OPITAHU3MOB (5 1)

16. ’Kn3HeHHBIH IIUKJ KJIeTKU. /leenue
kJaeTKu. Murto3 (1 4)

KieTounslil LUK, WK )KU3HEHHBIN UK KieTku. MHTepdasa u muto3s. IIpouecchl,
nporekaromue B uHTepdase. Permmkanms — peakuus matpuuHoro cunte3a JITHK.
Crtpoenne xpoMocoM. XpOMOCOMHBIN HA00p — KapUOTHUTI. JUTIIIOUTHBIN 1
rarIouIHBIA XPOMOCOMHBIE HAa0OpBl. XpoMmatusl. [lutonornyeckie OCHOBBI
Pa3MHOXKEHUS U MHJIUBUAYAIbHOTO PAa3BUTHSI OPIraHU3MOB.

Jenenne knetku — muto3. Ctaauu mutosa. [Iponeccel, mpoucxoasiume Ha
pa3HbIX CTaAUSX MUTO3a. buonornueckuii CMbICII MUTO3a.

[IporpamMmmupyemas rudensb KJISTKH — arorTo3.

JdemoHcTpaumnu:

Tabnuyst u cxemor: «Knerounsnit nukiny, «Permukanust JJTHK», «Ctpoenue
XPOMOCOMBI», «MUTO3»; MarHUTHAsI MOJIeJIb-aNIIMKauUs «JleneHue KIeTKn;
monaens JJTHK.

ObopyoosaHue: CBETOBOW MU-KPOCKOIT; MUKporipenapat «Kapnoknnes B KlieTKax
KOpEILIKA JIyKay.

JlabopaTropHble U IpaKTUYe-cKue padoThl:

Jlabopamopnas paboma Ne 3. «HabmoneHne MUTO32a B KIIETKaX KOHUYMKA KOPEITKa
JIyKa Ha TOTOBBIX MUKpoOMpenapaTax

PackpsiBaTh coaepkaHre TEPMUHOB U MMOHATUI: KJIIETOYHBIN [IUKIL,
uHTepdasza, perIuKams, XpoMocoMa, KapuOTHII, TallIOUIHbIH,
JTUIUIOUIHBIN XpOMOCOMHBIN HabOp, XpOMaTUAbl; MUTO3; €r0 CTaJHu:
npodasa, Metadasa, anadasa, Tenodasa.

OnuceIBaTh KU3HEHHBIN UK KIETKH; EPEUUCIIATh U XapaKTEepPHU30BaTh
MEePUO/IbI KJIETOYHOTO LIMKJIA, CPABHUBATh UX MEXAY COOOii.

OnuceIBaTh CTPOEHUE XPOMOCOM, KAPUOTUIIOB OPraHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHBI KIIETOK.

CpaBHMBaTh CTaIUU MUTO3A.

Pa3znnuaths Ha MuKpomnpenaparax U puCyHKax cTaJud MUTO3a.
PackppiBaTh OMOJIOTHUYECKUN CMBICT MUTO32




17. ®opMbl pa3MHOKEHUS OPraHU3MOB

(1)

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U mosioBoe. Bupl 6ecrionoro
Pa3MHOKEHHUS: IeJIEHUEe HAJBOE, M0Y-KOBAHUE OJIHO- U MHOTOKJIETOUYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBEeHHOE KIIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHUE JUIS CEJIEKLIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECIOIOrO.

JdemMoHcTpanum:

Tabauywt u cxemot: «@OPMBI pa3MHOKEHHS OPTaHU3MOBY, «JIBOWHOE
OILTIOIOTBOPEHHE Y IIBETKOBBIX PACTCHUI, «JleTeHne KIIeTKH OaKTepuii,
«BereratuBHoE pa3MHOXKEHHE paCTEHUIN», «CTPOECHUE MOJIOBBIX KIIETOK)

PackpeiBaTh copepxkaHre TEPMUHOB U OHATUN: pa3MHOKEHUE, KIIOH,
TMOJIOBBIE KJIETKH (TaMEThI), AULIEKIETKA, CIEPMATO30U/l, 3UT0Ta,
JieJIeHre Ha/IBOE, IOYKOBaHUE, CIIOPYIIALU, (hparMeHTaIus,
BETETATUBHOE Pa3MHOXKEHUE, CEMEHHOE Pa3MHOKEHHUE, ONbLICHUE,
JBOMHOE OILJIOIOTBOPEHHE, MOJIOBBIE XKele3bl, CECMEHHUKH, SUYHUKH,
OIUIOZOTBOpPEHUE (HAPYKHOE, BHYTPEHHEE).

XapakTepru30BaTh 0COOCHHOCTH U 3HaU€HUE OECIIOJIOT0 U MOJI0BOT0
Croc000B Pa3MHOKEHUSI.

Boiaensats Bubpl 6€crionoro pa3MHOKEHUS; BBISIBIISTH B3aUMOCBSI3U
MeX 1y GopMaMu U CIIOCO0AMU Pa3MHOXKECHHS B UX OMOJIOTUYECKUM
3HAYCHUEM.

Brnagets npuémamu BereTaTUBHOTO PA3MHOKCHHUS KYJIBTYPHBIX
pacTenuii (Ha mpuMepe KOMHATHBIX).

XapakTepru30BaTh MOJIOBBIC KIETKU: SUIIEKICTKH, CIIEPMATO30U/IbI;
BBISIBJISITH OCOOGHHOCTH UX CTPOCHUS

18. Meiio3 (1 4)

Meiio3. Cranuu meiiosa. [Iporeccel, mpoucxosaiye Ha CTausx Menosa.
IToBenenue xpomocoM B Meio3e. Kpoccunrosep. bronornyeckuii cmbici u
3Ha4YECHHE MeWo3a.

JdeMmoHcTpamum:

Tabauywl u cxemwr: «Meiio3y.

Obopyoosanue: monens JIHK; marautHas Mojenps-anminkanus «/lenenue
KJIETKH»

PackpeiBath conepkaHre TEPMUHOB U IOHSATUIA: MENO03, KOHBIOTALIHS
XpPOMOCOM, MEePeKPECT (KPOCCUHTOBEP) XPOMOCOM, T'aMETHI.
XapakTepu3oBaTh MEH03 KaK CIIOCO0 KJIETOYHOTO JCJICHUS; OTIUCHIBATD
MENO03 M0 CTaJAMsIM; CPAaBHUBATH CTAJIUM MEWO03a U MUTO3A.

Paznuuath Ha puCyHKax CTaiud MEM03a; paCKpbIBATh OMOJIOTHYECKOE
3HauYEeHHE Meilo3a

19. O0pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK.
Omnonorsopenue (1 4)

I"ameTorenes — nporecc 00pa3oBaHus MOJOBBIX KIETOK Y )KUBOTHBIX. [Tos0BbIE
KEJIC3bl: CCMCHHHUKHU U ANYHUKH. O6paSOBaHI/I€ " pa3BUTHC MMOJIOBBIX KIICTOK —
raMmer (criepmMaro3ou, silekieTka) — crnepMaToreHes u ooreie3. Oco0eHHOCTH
CTPOEHUSI AUIEKIIETOK U criepMaTo3onioB. OmnogorBopenue. [lapreHorenes.
JdeMoHcTpamum:

Tabnuyer u cxemsr: «IIpsimoe u HepsIMOe pa3BUTHEY, «[ ameToreHes y
MJIEKOITUTAIOIIUX U YEIOBEKa.

Obopyodosanue: moaenb MeTada3sHONH XpOMOCOMbBI; MUKPOCKOII, MUKPOTIpENapaThl
«CriepMaTo301,16l MIIEKOIIMTAIOLIETOY, «SIHIeKIeTKa MIIEKOTUTAIOLIETOY.
JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

Jlabopamopnas paboma Ne 4. «/3yueHune cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOITpenaparax»

PackpeiBaTh coliepkaHie TEPMUHOB U TIOHSTHI: TaMETOTEHE3,
criepMaToreHes, OOreHe3, CIIepMaTo30u/1, aKpoCoMa, STHIIeKIIeTKa,
HOJIIPHBIE TEIbIIA.

XapakTepr30oBaTh 0COOCHHOCTH I'aMeTOreHe3a

y KUBOTHBIX U €TO CTAJHH, ITOJIOBbIC KIETKU

JKMBOTHBIX M OIMMCBIBATH MPOLCCC UX Pa3BUTHA.

CpaBHUBATh CIIEPMaTOTEHE3 U OOTCHE3.

OnuchIBaTh OIUIOOTBOPEHHE, OMOJIOTNYECKOe 3HAUCHUE
OILTO/IOTBOPEHHUS

20. UnpuBuayaabHOE pa3BuTHE Opranu3mos (1

1)

WNuauBuyanbHOe pa3BUTHE (OHTOreHE3). OMOPHOHAIIBHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPHOHAIBHOTO PA3BUTHUS Y TIO3BOHOYHBIX JKUBOTHBIX
npoOseHue, racTpyssius,

opranorenes. [locTamOproHanbHOE pa3BUTHE. TUIIBI TOCT-3MOPHUOHAIBHOTO
pa3BUTHSL: NIPsIMOE, HenpsiMoe (JIMUMHOYHOE). BriusiHue cpenpl Ha pa3BuTHE
OpTraHu3MOB; (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIACHHBIEC YPOJICTBA.

Poct u pa3zBute pacreHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH,
CTaJNH Pa3BUTHSL.

PackpeiBaTh copepkaHre TEPMHUHOB U TIOHATUN: OHTOTEHE3,
sMOpHoOreHes, 3uroTa, aApodienue, 61actomepsl, MOpyia, O1acTya,
OnacTolienb, racTpylia, Helpya, OpraHoTeHe3; 3apOAbIIIEBbIC JIUCTKU:
IKTOJIEpMa, ME30/IEpMa, YHTOIEPMA; TOCTIMOPUOHATHLHOE Pa3BUTHE:!
npsiMOe U HempsiMoe (JTMYMHOYHOE); MeTaMop(do3, Meracmopa,
MHUKPOCTIOPA, MBUTBIIEBOE 3€PHO, CIIEPMHUH,

3apOJIBIIEBBIN MEIIOK, IBOMHOE OIIOI0TBOPE-

HHUC.

OnpenensiTh dTanbl SMOPUOHATLHOTO PA3BUTHS XOPJAOBBIX HA CXeMax U
mperapaTax 1 ONMUCHIBATh MPOIIECCHI, TPOUCXOIAIINE Ha KaXI0M JTaIle.
CpaBHUBATh MIEPHO/IBI OHTOT€HE3a; MIPSIMOE U HEMPsAMOe (JIMYMHOYHOE)
MTOCTIMOPHOHAITFHOE Pa3BUTHE, 3aPOJIBIIIH YETIOBEKA U IPYTUX XOPI0-BbIX.
OOBSCHATH OMONOTUYECKOE 3HAYCHUE PA3BUTHUS

¢ MmeTaMop(o30M; OTPHUTIATEITHLHOE BIMSHUE AJTKO-

JdemMoHcTpanum:
Tabauysr u cxemovl: «OCHOBHBIE CTaIUU OHTOreHe3a», «IIpsimoe u Henpsmoe
pa3BUTHEY, «/|BOMHOE OIUIOLOTBOPEHHE Y LIBETKOBBIX PACTEHUI

roJisl, HIKOTHUHA U IPYTHX TEPATOTeHHBIX (DaKTOPOB Ha pa3BUTHE
3apoJblIa 4eJIOBEKa.

OnuceIBaTh MpoOIECC IBOWHOTO OIIOJOTBOPEHHUS Y IIBETKOBBIX
pacTeHui




TEMA 6. HACJIEACTBEHHOCTb U UBMEHUYUBOCTb OPITAHU3MOB (8 u)

21. I'eneTnka — HayKa 0
HACJIeICTBEHHOCTH U
usMeHunBocTH (1 1)

[TpenMeT u 3a1a4u reHETUKU. POITb ITUTOJIOTUH U SMOPUOJIOTUHN B
CTaHOBJICHUH T'€HETUKHU. BKiag poccuiicKuX U 3apyOeKHBIX YYEHBIX B
pa3BUTHE TeHETUKHU. MeTObl TeHETUKH (THOPHI0JIOTHYECKUH,
UTOTEHETUYECKUN, MOJIEKYJIIPHO-TeHeTUYeCKUii). OCHOBHBIE
reHeTUYeCKre MOHATHUSA. ['eHeThuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B
CXEeMax CKpellMBaHUH.

JdemoHcTpaumnu:

Tlopmpemeor: I'. Menpnens, T. Mopraun, H. W. Basuios, C. C. UeTBepukos,
H. B. Tumodees-PecoBckuii.

Obopyodosanue: MOACIIb-

anmuiukanus «MoHoruOpuIHOe cKpeluBaHue», repoapuil «I'opox
IIOCEBHON»

PackpeiBath cojepkaHie TEPMHHOB U TIOHATUN: T€H, TCHOM, T€HOTHUII, ()EHOTHUII, XPOMOCOMBEI,
aJUIeNIbHBIE TeHBI (LI ), TOMO3UTOTa, T€TePO3UT0Ta, JOMUHAHTHBIN NMPU3HAK (TEH),
peliecCUBHbBIN NpU3HAK (T€H), YMCTask IUHUS, THOPUL.

[TepeuncnaTh u XxapakTepU30BaTh METOIbI T€HETUKH: THOPHIO0IOTUUECKHM,
UUTOT€HETUYECKUI, MOJIEKYJIIPHO-TEHETUUECKN; JOMUHAHTHBIC U PELIECCUBHBIC ITPU3HAKU
pacTeHUH U KUBOTHBIX.

[Tonp30BaTbCsl TEHETUYECKOM TEPMUHOJIIOTUEN U CUMBOJIMKOM JIJI 3aIIUCH T€HOTUITUYECKUX
CXEM CKpEIIMBaHUS

22. 3aKOHOMEpPHOCTH
HacJIeJ0OBAHUS IPU3HAKOB.
Monoruopuanoe
CKpeLIUBaHue

(1 4)

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB, YCTAHOBJICHHbIE [ .
Menenem. MoHOTHO-pUIHOE CKpeLMBaHUE. 3aKOH €JMHOO00pa3Hs
ruOpu10B nepBoro nokoneHus. [IpaBuio

JOMUHUPOBaHUA. 3aKOH paclieIICHUs IPU3HAKOB. [ UIoTe3a YNCTOTHI
ramer. [TosiHOe 1 HENMoJIHOE TOMUHUPOBAHUE.

JdeMoHcTpanum:

Ilopmpemur: I'. Mennens.

Tabnruysl u cxemsl: «MOHOTMOPUHOE CKPEIIMBAHUE U €TI0
LIUTOTEHETUYECKasi OCHOBA», «3aKOH PACLICIUIEHUS U €ro
LIUTOI€HETHYECKasi OCHOBa», «3aKOH YUCTOTHI FaMeT».
Obopyoosanue.: MoJienN-

anmukanuu «MoHorubpuaHoe ckpermuyBanue», «Hemomnnoe
JOMUHHUpOBaHME»; repbapuil «I'opox moceBHOI»

PackpbIBaTh conepkaHre TEPMUHOB U TIOHSATHIA: MOHOTUOPUIHOE CKPEIIMBAHHE,
(EHOTUITMYECKHE TPYIIITbI, THOPUIOIOTHYSCKUI METO/I, YHCThIC JIMHUU, TOMUHUPOBAHHE
T'eHOB (ITOJHOE, HETIOIHOE), paCIeIJICHUE B TOTOMCTBE.

OnuceiBaTh METOMKY TIpoBeaieHus ['. MeHeneM OonbITOB 10 U3YUYEHUIO HACIEJOBAHMS OJHON
napbl IPU3HAKOB Y TOPOXa MOCEBHOTO.

PackpbIBaTh conepikaHue 3aKOHOB €MHOO0pa3usi THOPUIOB NIEPBOTO IMOKOJICHHS U 3aKOHA
pacIien-Jj1eHusl.

OOBSICHITH TUTIOTE3Y YUCTOTHI TaMeT.

3anuceIBaTh CXEMBI MOHOFI/I6pI/II[HOFO CKpClIInMBaHu, O6”I)$ICHHTI) €ro HUTOJIOTNYCCKUE OCHOBEI
U peliaTh FreHeTUYECKHE 3a]]aui Ha MOHOTHOPHUIHOE CKPEIUBAHHE

23. InrudpugHoe
CKpeluBaHue. 3aK0H
He3aBHCHMOI0 HaCJIeJ0OBAHUS
npu3Hakos (1 1)

JurnbpuaHoe ckpemmuBaHue. 3aKOH HE3aBUCUMOTO HACTIEOBaHUS
npu3HaKkoB. [luToreneTnyeckue OCHOBBI AUTUO-PUIHOTO CKPEIIIMBAHMSL.

PackpriBath copepkaHue TEPMUHOB U IOHATUIN: AUTUOPUHOE CKpEIIUBAHUE,
aHaJIU3UPYIOLIEE CKPEIIYBaHUE.

AHanusupyroliee ckpeniuBanue. Mcnonb3oBaHue aHaIU3UPYIOLIETO
CKpEIIMBAHUS ISl ONIPEICNIEHNs TeHOTUIIa 0COOU.

JleMoHCcTpanum:

Ilopmpempui: I'. Menpensb.

Tabnauywl u cxemsi: «lurub-punHoe ckpemuBanme», «Lluronoruueckne
OCHOBBI TUTHOPUAHOTO CKPELIUBAHUS.

Obopyodosanue: MOJIENb-aNITUKAIMS «/{uruOpuHOe CKpeIrBaHue»

OnwuceiBats onbIThl ['. Menaens no n3y4eHHIo Hacael0BaHus ABYX Map NPU3HAKOB y TOpOXa
IIOCEBHOTO.

PackpbIBaTh coAEepiKaHUE 3aKOHA HE3aBUCUMOTI'O HACJIEI0BAHUS IIPU3HAKOB.

IIpuMeHATh MaTeMaTHYECKUI PACUET C NOMOIIBIO METO/1a IEPEMHOKEHHS BEPOATHOCTEN U
3aIlUCh ¢ TOMOIIBIO (PEHOTHUIMMYECKUX PAAUKAIOB PaCcUIeTJICHUs TPU3HAKOB Y TOTOMKOB IO
(beHOoTHUITY U TEHOTHUITY.

3anuchIBaTh CXEMBI IUTHOPUIHOTO CKPEIMBAHUS, OOBACHITH €r0 IIMTOJIOTHYECKUE OCHOBBI U
peliaTh TeHeTUYEeCKUE 3a1a4u Ha TUTHOPHIHOE CKpELIBaHUE

24. CuenjieHHOE HACJIeI0BAHHE
npu3Hakos (1 4)

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no
CLIETUIEHHOMY HaclleJJoBaHUIO TeHOB. HapyliieHue clenieHus reHoB B
pe3yJbTaTe KPOCCUHTOBEpA.

XpOoMOCOMHas TEOpHsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.
JleMoOHCTpanum:

Ilopmpempui: T. Mopran.

Tabruysl u cxemsi: «Meio3y, «I'eHeTHUECKUE KapThl pAaCTEHUH, )KUBOTHBIX

PackpeiBaTh conep:kaHue TEPMUHOB U NIOHATUM: CLIETVIEHHOE HACJIEI0BaHUE IPU3HAKOB,
peKOMOUHAIMS T€HOB, TeHETUYECKHE KapThl XPOMOCOM, MOpraHua.

HazpiBaTh OCHOBHBIE MIOJIOKEHUS XPOMOCOMHOM TEOpUH HacineAcTBeHHOCTH T. Moprana;
packpeIBaTh coiepkanue padotsl T. Moprana 1o CremnyieHHOMY Haclel0BaHUIO T'€HOB U
NPUYMHBI HAPYIIEHUS CLEIUICHUS! MKy T'eHaMH.

3anuchIiBaTh CXEMbI CKpEUIMBAHUS MPHU CLETVIEHHOM HACIeI0BaHUH, OOBICHATH TPUUNHBI
PEKOMOMHALIMU T'€HOB, ONPEEIIATh YUCIIO TPYIII CLETUICHHs TeHOB; PEIIaTh TeHETHUECKUE




" 4YCJIOBC-

3aJa44 Ha CHCIIIICHHOC HACJICJOBaHUC

Kay, «B3auMojeiicTBHe alllIeIbHBIX TEHOBY.

Obopyoosanue: mukpomnpemnapart «/[po3oduna» (Hopma, MyTaruu GopMbI
KpPBUIbEB U OKPACKH Teja), MUKPOCKOIT; MojeNb-anmuiukanus «llepekpéct
XPOMOCOMY.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlabopamopnas paboma Ne 5. «I3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
TUTHOPHUIHOTO CKPEIIUBAHUS Y APO30(IIBI Ha TOTOBBIX
MUKpOIIpenaparax»

25. I'eneTnka moJa.
HacJsienoBanue npus3HaKoB,
CleIJIEHHBIX

¢ moJjioMm (1 u)

['eneruka nmona. XpoMOCOMHOE OTIpe/IeeHUE M0J1a. AYyTOCOMBI U MOJIOBbBIE
XpOMOCOMBI. ['OMOraMeTHbI€ U TeTeporaMeTHBIE OPTaHU3MBbl.
HacnenoBanue nmpu3HakoB, CLIIETUICHHBIX C ITOJOM.

JdemoHcTpaumMu:

Topmpemeur: I'. Menpnens, T. Mopran, H. 1. BaBunos.

PackpbIBaTh coniepkaHre TS PMUHOB U MIOHATHN: XPOMOCOMHBII HA0OP, ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, FTOMOTaMETHBIN I10JI, TE€TEPOraMETHBIH I10J1, CLUEIUIEHHOE C II0JIOM HAcJIe0BaHUE
IIPU3HAKOB.

OOBACHATH LUTOJIOIMYECKHE OCHOBBI XPOMOCOMHOI'O MEXaHHU3Ma ONpEIEICHUs oA y
Pa3INYHBIX OPraHU3MOB.

CpaBHUBATh 3aKOHOMEPHOCTH HACJIEI0OBAaHUS MIPU3HAKOB, CLEIUICHHBIX U HE CLEIICHHBIX

C TIOJIOM.

Ta6]lu14bl u cxemvl: «l'eneTuka I1IoJa», ((33KOHOMCpHOCTI/I HaCJICAJOBaHUsI,
CHCIIJICHHOTO C ITOJIOM», ((KapI/IOTI/IHI)I YCJIOBCKA U ) KUBOTHBIX)»

Pemartp reneTndeckue 3a7a4uM Ha HACIEIOBAHHUE CLIEIICHHBIX C ITOJIOM IIPHU3HAKOB

26. U3MeHYHNBOCTD.
HenaciaeacrBeHHasi
u3MeHYuBOCTDb (1 4)

M3MeHunBOCTh. Buibl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U
HacJyiecTBeHHasl. Posib cpesibl B HEHACIeACTBEHHON N3MEHYUBOCTH.
XapakTepucTuka MOAU(PUKAIIMOHHON N3MEHYMBOCTH. BapuanmoHHsli psj
U BapuanroHHas kpusas. Hopma peakiuu npusHaka. KonnuectBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa

MO (PUKAITMOHHON N3MEHUYUBOCTH.

JleMoHCTpanum:

Tabauysr u cxemol: «Bunbl u3MEHUUBOCTHY, «MoaupUKaIMOHHAS
WU3MEHUYUBOCTbY.

JlaGopaTopHble 1 npaKkTHYecKHe PadOThI:

Jlabopamopnas paboma Ne 6. «3yuenne Mou(puKamOHHON
M3MEHYUBOCTH, IOCTPOEHUE BapUALIMOHHOTO Psijia U BapUALlMOHHON
KpHUBOW»

PackpeiBath copepkaHue TEPMUHOB U IIOHATUIN: U3MEHYMBOCTD, HACJIECTBEHHAS
M3MEHYMBOCTb, HEHACIIEACTBEHHA N3MEHYHBOCTD, MOIU(PUKAIIMOHHAS N3MEHYNBOCTb,
BAapUALMOHHBIN pAJl, BApHALlMOHHAs KpUBas, IPU3HAK, HOPMA PEAKLIUH, KOJTUYECTBECHHBIC U
Ka4eCTBEHHBIE ITPU3HAKH.

KnaccugunupoBars Buibl '3MEHUYMBOCTH U BBISIBIIATh UX OMOJIOTMUYECKUE OCOOCHHOCTH.
[TepeuncnsTe cBOMCTBA MOAM(PHUKAIMOHHON N3MEHYMBOCTH U OOBACHATH €€ 3HAUCHUE IS
OpraHu3MOB.

Pa3nuuarh KOJIMYECTBEHHBIE M KAYECTBEHHBIE IPU3HAKH; CTPOUTH BApUALIMOHHBIN psI,
BApUALMOHHYIO KPUBYIO, BBIYUCIIATH CPEIHEE 3HAUCHUE IIPU3HAKA

27. HaciencrBeHHast
U3MEeHYMBOCTH (1 1)

HacnencrBeHHas, Win reHOTUIIMYECKas, U3MEHYMBOCTh. KoMOnHaTHBHAs
M3MEHYHU-BOCTh. Mei03 1 10JI0BOH MPOLEeCC — OCHOBAa KOMOMHATUBHOM
U3MEHYMBOCTU. MyTallmoHHas U3MeHYUBOCTh. Kiaccuduxanus myrarmii:
TeHHbIE, XPOMOCOMHBIE, FeHOMHBbIE. YacToTa U MPUYMHBI MyTaLIUH.
MytareHHbsle GpakTOpbl. 3aKOH TOMOJIOTMUECKUX PSIJIOB B HACJIEACTBEHHON
n3meHurBocty H. M. BaBunosa.

BHesinepHast Hace1CTBEHHOCTb M U3MEHUNBOCTD.

JdemoHcTpaumnu:

Iopmpemur: I'. ne ®pus, H. 1. BaBunos.

Tabauywl u cxemvl: «MyTalIMOHHASI H3MEHYHUBOCTHY.

Ob6opyoosanue: MUKPOCKON; MUKpoIripenapat «/Ipozoduiay (HopMma,
MyTaluu (GOpMbI KPbUILEB U OKpacka Teja);

KOMHAaTHBIE PACTEHUS C MECTPON OKPACKOMN JIMCTHEB.

PackpbIBaTh cofep:kaHue TEPMUHOB U MTOHSATUI: HACJIEICTBEHHAs! U3MEHUYUBOCTb,
KOMOWHATHBHAs N3MEHUYMBOCTh, MyTaIl[HOHHAS! U3BMEHUYNBOCTh, MYTaHT, MYTallUH: T€HHEIE,
XPOMOCOMHBIE, TEHOMHBIE; TOTUIUIONIUS, aHEYTIIIOUAMS, MyTareHbl.

XapakTepu30oBaTh HACJIEICTBEHHYIO H3MEHUYNBOCTD; (POPMYIUPOBATH 3aKOH TOMOJIOTHYECKUX
PSAI0OB B HACJIEICTBEHHON M3MEHYNBOCTHU

H. U. BaBunoBa 1 0OBSICHATE €r0 3HaUEHHUE JIJISI OMOJIOTHH U CEJIEKIIUH.

KnaccuduiupoBats MyTaliuu: TeHHBIE, XPOMOCOMHbBIC, TEHOMHBIE — U TIPUBOJUTH IPUMEPHI
MyTaluu.

OOBSICHITH IPUYUHBI BOSHUKHOBEHHSI MYyTAIllUiA, POJIbh (AKTOPOB-MYTareHOB.

CpaBHUBATH BHUJIBI MYTaIlMi; BBISIBIISATH TPUYUHBI HACIEICTBEHHOW M3MEHYUBOCTH, HICTOUYHUKH
MyTareHOB B OKpY»Karolieil cpeae (KOCBEHHO)

XapakTepru30BaTh BHEAICPHYIO HACIEICTBEHHOCTh U U3MEHYNBOCTh

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:
Jlabopamopnas paboma Ne 7. «AHaIW3 MyTalui y Apo30(UITbl Ha
TFOTOBBIX MUKPOIpENnapaTax»»




28. I'eneTrnka yesioBeka (1 1)

I'eneruka yenoseka. Kapuorun yenoeka. OCHOBHbBIE METOJIbl TEHETUKHU
YeJI0BEeKa: FeHealornyeckuil, OJIM3HEIOBbIH, IUTOr€HETUYECKHH,
OMOXMMHYECKUN, MOJIEKYJIIpHO-TeHeTUUecKuid. COBpeMEHHOE
OlpeieIeHNe TeHOTHIA: IOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAaHUE, B TOM yucie ¢ momoupto I1I[P-ananusa.
HacnencrBenHsle 3a00/1€BaHMs YelIOBEKA: FEHHbIE

60s1e3HM, OOJIE3HU C HACIIEACTBEHHOW MPEIPACIION0KEHHOCTHIO,
XpOMOCOMHBIE Oosie3HH. COMaTHYECKUE U TeHEPATUBHBIE MyTallUH.
CrBooBble K1eTKH. [IpuHIUIBI 310pOBOro 00pasa *KU3HU, IUarHOCTUKH,
IpOQUIAKTUKY U JIEUCHHsI FTeHETUYECKUX OoJie3HeH. MeuKo-reHeTH4ecKoe
KOHCYJIbTUPOBaHUE. 3HAaUEHNE MEAUIIMHCKON T'€HETUKH B Ipe-

PackpsIBaTh conep:kaHue TEPMUHOB U ITOHATUI: KAPUOTHUII YEJIOBEKA, IUTONCHETUYECKUI
METOJ, T€HEAIOTNYEeCKUI METO/1, OMOXUMUYECKUN METO/1, OJM3HELIOBBIA METO,
HACJIEICTBEHHbIE 00JI€3HU (MOHOTEHHBIE, C HACIEACTBEHHOM IPEIPACIIOI0KEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TEHETUUECKOE KOHCYJIbTUPOBaHHUE.

[TepeuncnsiTb 0COOEHHOCTH MU3YUYECHUSI TEHETHKH YeJIOBEKa; MPUBOIUTH IPUMEPHI
HACJIC/ICTBEHHbIX 3a00JI€BaHUI YEJI0BEKA, XapaKTePU30BaTh METO/IbI X MPO(MUIAKTUKH;
000CHOBBIBaTh 3HAYEHHE MEUKO-TEHETUUECKOI0 KOHCYIbTUPOBAHUS.

BBISIBIIATE M CpaBHUBATH MEXKAY COOOI TOMUHAHTHBIE U PELIECCUBHBIEC IPU3HAKH YEJIOBEKA.
CocTaBisITh U aHAIM3UPOBATH POJLOCIOBHBIE YEIOBEKA

JOTBPAILICHUU U JICUEHUN T€HETUUECKUX 3a00I€BaHUI UeloBeKa.
JdemoHcTpaumMu:

Tabauywr u cxemor: «HacnenoBanue pesyc-pakropay, «I eHeTrka rpymi
KPOBI».

JlabopaTopHble U NpaKkTHYeCcKHe PadoThI:

Tpaxmuueckas paboma Ne 2. «CocTaBIICHHE U aHATIU3 POJTOCIOBHBIX
YyeJI0BEKa»

TEMA 7. CEJIEKLIUSI OPTAHU3MOB. OCHOBbI BUOTEXHOJIOI'UH (3 4)

29. CeJsieknusi Kak HAyKa U
npouecc (1 v)

Cenexuus Kak HayKa U mpoliecc. 3apokIeHUE CENEKIIUN U JTOMECTHKAIUS.
VYuenne H. 1. BaBuiioBa o ieHTpax MpoOUCX0XKICHUS U MHOT000pasus
KYJIBTYPHBIX pacTeHUi. LIeHTpbI MPOUCXOXKICHHS TOMAITHUX KUBOTHBIX.
Coprt, nopoja, mramm.

JdeMoHcTpanum:

Ilopmpemuwr: H. 1. BaBuios.

Tabauysr u cxemol: xapta «LleHTpBI MHOTOOOpA3Us U

PaCKpLIBaTL COACPIKAHUC TCPMHUHOB U HOHSATHH: CCJICKI U, COpT, IOPOaAad, HITaMM,
AOMECTUKaAlWA, NI OJOMAIlTHUBAHUEC, HCHTPLI MHOF006pa3I/I$[ " NPOUCXOKIACHUSA KYJIbTYPHBIX
paCTeHI/Iﬁ U ) KUBOTHBIX, l"I/I6pI/II[I/I3aI_II/I$I, I/ICKYCCTBeHHHﬁ 0T60p.

Ha3siBaTh u CpaBHHUBATHL OCHOBHBIC 3TAIlbl Pa3BUTUS CCIICKIHH.

H3narate y4dcHHC H. 1. Basumnona o HEHTpaxX NPOUCXOXKIACHUA KYJIbTYPHBIX paCTeHI/Iﬁ;
pa3jindaTtb HUCHTPLI HA KapTC MUpA, CBA3bIBATHL KX MCCTOIIOJIOKCHUC C OYaraMu
BO3HHUKHOBCHUA )IpeBHeﬁI.HHX HHBHHH3aHHﬁ.

MIPOMCXOXKACHUS KYJIbTYPHBIX pacTeHH», «[lopombl qoManrHux
AKHUBOTHBIX», «CopTa KyJIbTYPHBIX PAaCTCHUI».

Obopyodosanue: MyIsDKA TUIOJI0B U KOPHETLIIOOB TUKHUX (HOpM U
KYJBTYPHBIX COPTOB pacTeHuit; repdapuil «Cenbcko-X03sHCTBEHHbIE
pacTeHus»

CpaBHHUBATH COpTa KYJIbTYPHBIX PACTEHUM, TOPOJIBI TOMAITHUX KUBOTHBIX U UX JIUKUX
MPEAKOB.
OueHuBaTh poJib CEIEKIUU B 00ECIeUeHUH MPOI0BOJILCTBEHHOM 0€30I1aCHOCTH Y€JI0BEYECTBA

30. MeToabl U TOCTHKEHUSA
CeJIEKIMU PACTeHHUH H
JKUBOTHBIX
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CoBpeMeHHbIE METObI CeNEeKINU. MaccoBbIN 1 MHIMBUYaIbHBIH OTOOPHI
B CEJIEKIIMM PACTEHUM U )KMBOTHBIX.

Oruenka 3kcTepbepa. bIM3kopoICTBEHHOE CKPEIIMBAHNE — WHOPUJIMHT.
Yucras nmuaus. CKpelluBaHue YUCThIX TUHUN. ['eTepo3uc, uinm rudpuaHas
cuna. HepoactBenHoe ckpeniuBanue — ayTOpuauHr. OtnanéHHas
rubpuau3zanus u e€ ycrnexu. MIckyccTBEHHBIM MyTareHes 1 mojlydyeHue
MOJIMILIOUOB. JJOCTHKEHUS CEJIEKIIUU PACTCHUH, )KUBOTHBIX U
MHUKPOOPTaHHU3MOB.

JleMoHCTpanum:

Ilopmpempsi: 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. 1BaHoB.

PackpeiBaTh copep:kaHne TEPMUHOB U TIOHATUIN: UCKYCCTBEHHBIN 0TOOP, MaCCOBBINA OTOOD,
WH/IMBUYaJIbHBIA 0TOOD, SKCTEphep, OJIM3KOPOICTBEHHOE CKpPEIIMBAaHUE, YUCTas! INHUS,
reTepO3uUC, HEPOJICTBEHHOE CKPEIINBaHUE, UCKYCCTBEHHBIN MyTareHes, MOJIUIIIONIbI.
CpaBHuBatTh (YOpPMbI HCKYCCTBEHHOT0 0TOOpa (MacCOBOrO M MHAMBHUAYAILHOTO), BUJIbI
ruOpuan3anuu (OIM3KOPOICTBEHHOW U OTANEHHOM ), CIOCOOBI TOMYyYEHUS TOTUIIONIOB.
[IpuBOANTE IPUMEPHI JOCTUKEHUN CEIEKINHA PACTEHUHN U )KUBOTHBIX

Tabauywl u cxemor: «OTnanéuras rudpuau3anus», «Paboter akagemuka M.
®. UBanosay, «llomurmonaus.

Obopyodosanue: MyIsHKA TUTOJIOB M KOPHETUIOAOB TUKUX (popM 1
KYJIbTYPHBIX COPTOB PACTEHUM.

JlabopaTropHble M NpakTHYeCKHe PadoThI:




Ixckypcust «OCHOBHBIE METO/Ibl U JOCTHXKEHUS CETIEKIIMHU PACTEHUN U
YKMBOTHBIX (Ha CEICKIIMOHHYIO CTAHIIHIO, IJIe-

MEHHYIO (pepMy, COPTOUCTIBITATENILHBIN Y9aCTOK, B TEIUTUYHOE XO3SICTBO,
71a00paTOPHIO arpOYHUBEPCUTETA M HAYYHOTO IICHTPA))

31. buorexHoJiorus KaK
oTpacJb npousBoacTaa (1 )

brortexHoorus Kak orpaciib Ipou3BoACTBa. [ €HHAs HHKeHepUs. DTalbl
co3nanus pexkomOunantHoi JIHK u Tpancrennsix opranuzmoB. Knetounas
nHxeHepus. Kinerounsle KynbTypel. MUKPOKIIOHAJIBHOE Pa3MHOKEHHE
pactenuii. KiloHHpOBaHUE BBICOKOIPOIYK-

PackpbIBaTh coliepykaHre TEPMUHOB U MIOHATHI: OMOTEXHOJIOTHS, KIIETOYHAsI HHKCHEPHS,
TeHHAasl HH)KEHEPHsl, KIIOHUPOBAHKE, TPAHCTEHHBIE opranu3Mbl, | MO (reHeTHdecku
MOAUGUIIUPOBAHHBIE OPTAaHU3MBI ).

XapakTepu30BaTh OMOTEXHOJIOTHIO KaK OTPACIb MPOU3BOJICTBA, OCHOBHBIC JJOCTUKCHHS
OMOTEXHO-

TUBHBIX CEIbCKOXO03AHCTBEHHBIX OPIraHU3MOB. DKOJIOTHYECKHE U
stryeckue mpoodaemsl. MO — renernyeckn MOAU(DUITUPOBAHHBIE
OpIaHU3MBI.

JleMoHCTpanum:

Tabnuyel u cxemsr: «OOBEKTHI OUOTEXHONIOTUNY, «KIleTOUHbIE KYIbTYpBI U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM)

JIOTHH B 00/1aCTH IIPOMBIINIJIEHHOCTH, CCIIbCKOI'O X03sicTBa U MCIUILINHBI

Hepe‘II/ICJISITb " XapaKTCpHU30BaTb OCHOBHBLIC MCTO/AbI U JOCTUIKCHUA 6I/IOI/IH)KeHepI/II/I.
O6CY)KI[3TB OKOJIOTMYECKHUE U 3TUYCCKHUE aCIICKThI HEKOTOPBIX I/ICCJ'IG,Z[OBaHI/Iﬁ B o0J1acTu
OMOTEXHOJIOTUH (KJIOHI/IpOBaHI/ISI, HCKYCCTBCHHOI'O OIINIOAO-TBOPCHUS, HAIIPABJIICHHOI'O
HU3MCHCHUA I'CHOMA U CO3AaHUA TPAHCI'CHHBIX OpraHI/ISMOB)

TeMblI ypokoB
U KOJIHYECTBO YaCOB

OcHoBHOE co/lep:KaHue

Ilnannpyembie BUABI y4eOHOI
AeATeJIbHOCTH 00y4aroluxcs

TEMA 1. 9BOJIIOLHUOHHAS BUOJIOT'USA (9 1)

1. OBoIIOIIMA H METOADBI €€
uzydenns (1 4)

[TpennocsbuIKy BOSHUKHOBEHMS 3BOJIOLUOHHON TEOPUH. DBOIIOLUOHHAS
Teopust U €€ MecTo B OnoJioruu. Bivsiare BONMIOIIMOHHON TEOpUH Ha
pa3BUTHE OMOJIOTUHU U JPYTUX HaAYK.

CupgerenscTBa 3BoaoLUY. [laneoHTOIOrNYECKHE: TOCIIEA0BATEILHOCTD
HOSBJICHUS BUJIOB B AJICOHTOJIOTMUECKON JIETONUCH, TEPEXOTHBIE (POPMBI.
buoreorpaguyeckue: cxoacTso u paznuune hayH u Gpaop MaTepUKOB U
OCTPOBOB. DMOPUOJIOTHUECKUE: CXOJICTBA U PA3TUUUs SMOPHOHOB Pa3HbIX
BUJIOB MO3BOHOYHBIX. CpaBHUTENbHO-AaHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTUYHBIE, PYAUMEHTApHBIC OPTaHbl, aTaBU3Mbl. MoJeKy-

PackpbIBaTh cozepkaHle TEPMUHOB U TIOHATHIA: SBOJIIOLMS, IEpEeXOaAHbIe (HOPMBI,
($uoreHeTUYECKUE psAJibl, BUIbI-9HAEMUKH, BUJII-PENIUKTHI, 3aKOH 3apOAbIIIEBOIO CXO/ICTBA,
OMOreHeTUYEeCKH 3aKOH, FTOMOJIOTUYHBIE U aHATIOTMYHbIE OPraHbl, pyAUMEHTapHbIE OPTaHbl,
aTaBU3MBI.

IlepeunciiATb OCHOBHBIE 3TAlbl PA3BUTHS IBOJIIOLIMOHHON TEOPHH.

XapaKkTepHu30BaTh CBUJIETEILCTBA IBOJIOLUH: NTAJIEOHTOJIOTNYECKHE, Onoreorpapuueckue,
AMOPHOIOTUYECKHE, CPAaBHUTEIBHO-aHATOMUYECKHE, MOJIEKYIIIPHO-OMOXUMUYECKHE.
[TpuBOIUTE NpUMEPHI NEPEXOIHBIX (OPM OPraHU3MOB, (PUIIOTEHETUUECKUX PSJIOB.
[TpuBOANUTE POPMYIHPOBKH 3aKOHOB OMOT€HETHUECKOTO U 3apO/IbIILIEBOIO CXOACTBA

JSPHO-OMOXUMUYECKUE: CXOACTBO MEXAHU3MOB HACJIECTBEHHOCTH U
OCHOBHBIX META0OJINYECKHUX MYTeH Y BCEX )KMUBBIX OPTaHU3MOB.
JleMoHCTpanum:

Ilopmpemeur: K. Jlunneit, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkens, @. Mrosiep.

Tabauysl u cxemol: «Pa3BuTHE OPraHUYECKOr0 MHUpa Ha 3emiiey,
«3apobIIM MTO3BOHOYHBIX JKUBOTHBIX», «APXECONTEPUKCY.

Obopyoosanue: buoreorpaduyeckas KapTa MUpa; KOJIEKIHs «DopMbl
COXPAHHOCTH MCKONAEMBbIX KUBOTHBIX U PACTEHUI»; BIAKHbIE ITPeNapaThbl
«Pa3BuTne HacekoMoroy, «Pa3BuTre IATymIKn»

2. UcTopusi pa3BuTHA
npeacTaBJieHni 00 IBOJTIOIUH
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OpomtonmonHas teopus Y. Jlapsuna. [Ipeanoceliku BOSHUKHOBEHHUS
JTapBUHMU3-Ma. [[BHKYIIHME CHIIBI ABO-TIOLUHU BUAOB 10 [lapBuny
(M30BITOYHOE Pa3MHOKEHUE MPH OTPAHUUYCHHOCTH Pecyp-

PackpbiBaTh conep:kanre TEPMUHOB U MOHSATUI: CUCTEMATHKA, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOP.

XapakTepru30BaTh OCHOBHBIE SBOTIOLMOHHBIE UJI€U, KOHLETIINA U TEOPUH; CPABHUBATh
B3I A1 Ha BU M 3Boonuto K. Jlunues, JK.b. Jlamapka, Y. JlapBuHa.

COB, HeompeenEéHHas N3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBaHHE,
€CTECTBEHHBIN
oTboD).

OuenuBath BKIaa JIMHHES B pa3BUTHE CUCTEMATUKH U OOBSCHATH TPUHLIUIIBI OMHAPHON
HOMEHKJIATYPBI.
XapakTepru30BaTh COJIEpKaHUE U 3HaUeHUE HBOIFOMOHHON KoHnenuuu JK. b. Jlamapka.




Cunretndeckas Teopus sBoonnn (CTI) u e€ 0oCHOBHBIE TTOJIOKECHHUSI.
JdemoHcTpaumuu:

Tlopmpemeor: K. Jlunnen, XK. b. Jlamapk, Y. JapBuH.

Tabauywvl u cxemsr: «lonynauuny, «Kapra-cxema Mapiipyra myTemecTBHs
Y. JapBunay, «®@opmMbl 60psOBI 3a CylIIeCTBOBaHUEY, «EcTecTBEeHHBIH
oTOop»,

«MHoroo0pa3ue copToB pacTeHui», «MHOroobpasue mopoa >KUBOTHBIX»

OneHuBaTh €CTECTBEHHO-HAYYHbIE U COI[UAIbHO-PKOHOMUYECKHE MPEATOCHIIKN
BO3HUKHOBEHMS HBOIIOLMOHHOM Teopun Y. JlapBuHa.

PackpeiBath copepikaHue 3BOIOIHOHHOM Teopuun Y. JlapBuHa; cpaBHUBATH HEONPEACIEHHYIO
U ONpeIeNEHHYI0 N3MEHUNBOCTD, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD, (hOpMBI OOPHOBI 32
CYILIECTBOBAHHUE.

OnuceIBaTh MOJIOKEHUS CUHTETHYECKON Teopuu 3Botoluu (CTO) n o0bACHATH €€ 3HaueHue
U1 OMOJIOTHHA

3. Bua: kpurepuu u
crpykrypa. lHonyasuus kak
3JIeMEeHTApHAasl eIMHUIA BHA
(29)

Muxkpo3BOIIOLHS.

[Tonynsiuus Kak eMHULIA BUJIA U SBOJIIOIUH.

JdemoHcTpaumnu:

Tabauyvt u cxemor: «llonynsamumny, «MyTallMOHHAS U3MEHYUBOCTD.

PackpbiBaTh cofiep:kanre TEPMUHOB U MOHSATUN: MUKPOIBOIIOIMSA, BUJI, KpUTEPUH BUA, apea,
MOMYJISIIHSL, TeHO(OH, MyTalluyi, KOMOMHALIUY T€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO CUCTEMATUUYECKYIO €IMHUILY U LIETOCTHYIO
OMOJIOTMYECKYIO CUCTEMY.

Obopyodosanue: MUKPOCKOI, MUKponpenapar «/Ipo3odunay» (Hopma,
MyTanuu (OPMBI KPBUTHEB H OKPACKH TEJla), MOJIETb-aNTIIUKAIUs
«llepekpécT XxpoMocoM».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 1. «CpaBHEHHE BUOB 110
MOP(OJIOTHIECKOMY KPUTEPUIO»

Beinenare kpurepuu Buaa (Mopdonorudeckuii, Gu3nonoruyeckuii, OMOXMMHUYECKHH,
reHeTUYe-CKHUil, SKOJIOTUYECKUH, reorpaduuecKnil) U IPUMEHITh KPUTEPUH ISl OTIMCAHHS
KOHKPETHBIX BHJIOB.

XapakTepru30BaTh NOMYJIALNIO KaK CTPYKTYPHYIO €IMHHULY BUJA U 3BOJIIOLIMH.
OnucelBaTh NOMYJIALUIO IO OCHOBHBIM I10KA3aTEsIM: COCTaB, CTPYKTYpa

4. IBroxyue CHJIbI
(3;1eMeHTapHbIe (PaKTOPbI)
aBoJironum (1 9)

JBuxyiue cuibl (pakTopbl) SBOJIIOLUH BUIOB B pUpoae. MyTalinoOHHBIN
npoliecc ¥ KOMOMHATUBHAS U3MEHUYUBOCTD. [OMyIISIIIMOHHBIE BOTHBI U
npeiid reHoB. M3oismus v Murpanus.

JdemoHcTpaumMu:

Tabauysl u cxemol: «JIBUKYIINE CUITBI HBOJIIOLIMI»

PackpbIBaTh cosepkaHle TEPMUHOB U MOHATUNA: KOMOMHATHBHAS U3MEHUUBOCTh, MyTallUH,
MYTaI[HOHHBIN TPOLIECC, MOIMYJISIIUOHHBIC BOJIHBI, Ipeli() TeHOB, N30JIALINS, MATPAIIH.
XapakTepHu30BaTh 3J€MEHTapHbIe (PaKTOPBI HBOJIOLMU: MYTAllMOHHBIH MpolLiecc,
KOMOMHATHBHASI U3MEHUYNUBOCTb, TOMYJISILIUOHHBIE BOJIHBI, APEii() T€HOB, U30JALUS, MUTPALIMSL.
YcTraHaBIMBaTh NPUYUHHO-CIICACTBEHHBIE CBSI3U MEX/1Y MEXaHU3MOM M PE3YJIbTaTOM
JEMCTBUS ABIKYIIMX CHII (3JIEMEHTAPHBIX (DAKTOPOB) IBOIIOIIH

5. EcTrecTBeHHBIIT 0TOOP M €ro
popmbl
(1 9)

EcrecTBeHHBII 0TOOp — HampaBistoNui GakTop 3BoNoNUU. Dopmbl
€CTECTBEHHOI'0 0TOOpa.

JleMoHCTpanum:

Tabauywvl u cxemsi: «EctecTBeHHBIN 0TOOPY», «bopb0a 3a cyliecTBOBaHUE)

PackpbIBaTh cosepkaHle TEPMUHOB U MIOHATHUI: €CTeCTBEHHbII 0TOOp, O0prba 32
CYIIIECTBOBAHHE.

OnuceIBaTh MEXaHU3M JEHCTBUS €CTECTBEHHOr0 0TOOpa. XapaKkTepu30BaTh (OPMbI
€CTECTBEHHOT'0 0TOOpa (IBMKYIIUHN, CTAOMIN3UPYIOIINNA, AU3PYNTUBHBIN) M CPAaBHUBAThH UX
MEXTy COOOH.

XapaktepuszoBaTh OOpPHOY 3a CYIIIECTBOBAHUE U CPABHUBATH €€ BUJIBI (MEXXBHUIOBAS,
BHYTPUBHJI0BasA, 00pbOa ¢ HEOIaronpusATHBIMU (haKTOpaMH BHELTHEN Cpeibl)

6. Pe3yJibTaThI 3BOJIIOLIMU:
NPUCTIOCOOJIEHHOCTD
OPraHu3MoOB H
BH1000pa3oBaHue
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[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ynbTat 3BoJtonuu. [Ipumepsl
npucnocoO1eHnit y opranuzMoB. ApoMopdo3bl U uanoasantTauuu. Bung u
Bugo000pazoBanue. Kpurepun Buaa. OcHoBHBIE (GOPMBI BU1000pa30BaHMS:
reorpagpuueckoe, 3K0JI0rHUECKoe.

JdemoHcTpaumuu:

Tabruyer u cxemsi: «IIpucnocoOIeHHOCTh OpraHu3MoBy, «I'eorpadpudeckoe
BUJI000pa3oBaHuey, « IKOJIOrHUEcKoe BUA000pa30BaHUE.

Obopyoosanue: komnekuus «lIpuMepsl 3aUTHBIX TIPU-

PackppiBaTh coziepkaHne TEPMUHOB U MTOHSATUI: TPUCTIOCOOICHHOCTb, MOKPOBUTEIHCTBEHHAS
U TIpeJiocTeperaroiias OKkpacka, MaCKUpOBKa, BUI000pa30BaHHUE.

OnuchiBaTh MEXaHU3M BO3HUKHOBEHUS MTPUCIIO-COOJICHUI Y OpTaHU3MOB.

BhISBASTE MO N300pakeHUsIM, Ha )KUBBIX U (DUKCHPOBAHHBIX MpenapaTax NpuMepbl MPUCTIO-
COOJIEHHOCTH PACTEHHI M )KUBOTHBIX K YCIIOBHUSIM CpE/Ibl OOUTAHMS, TI0KA3bIBATh
OTHOCHUTEIIBHYIO 11eJ1IeCO00Pa3HOCTh MPUCIIOCOOICHU.

XapakTepu3oBaTh CIOCOOBI 1 MEXAaHU3MBI BH10-00pa30BaHUSs; OMIMCHIBATh M CPABHUBATH
OCHOBHBIE (DOPMBI IKOJIOTUYECKOTO U Treorpaduueckoro BUA000pa3oBaHus

CTHOCOOJICHUH Y )KHBOTHBIX); KOJIJICKITNS HACEKOMBIX C pa3THIHBIMU
TUIIAMH OKPACKHU; HAOOp MJIOJIOB U CEMSIH.

JlabopaTropHble M NpakTHYeCKHe PadoThI:

Jlabopamopnas paboma Ne 2. «Onvcanue mpucrnocoOIeHHO-CTH
opraHusMa u €€ OTHOCHUTEILHOTO XapaKTepay

7. HanpasJieHHsl U IIyTH
MAaKpO3BOJIIONUH (2 4)

Makpo3Botronus.
®Dopmbl HBONTIONHN: (prIeTHYECKasl, TUBEPTeHTHAs!, KOHBEPTeHTHAs,

PackpriBath copepkaHne TEPMUHOB U TIOHATUN: MaKpOIBOIIONHS, (PHUIIOTEeHE3,
Ouosiornueckuii mporpecc u perpecc, apomopdo3s, uanoaanTamnus, oomas aereHepanus,




napasuiesbHasl.
HeoOpatumMocTs 3BOIIOIUH.

[TpoucxokaeHre OT HeCIIEINA-TU3UPOBAHHBIX ITPEIKOB.
[Iporpeccupytomas cnennanu3anusa. AJanTUBHAS pajualus.
JdemoHcTpaumnu:

Tlopmpemor: A. H. CeBep1ioB.

Tabauyst u cxemovl: «Apomopdo3s», «anoananranuny, «O0mas
JereHeparus».

Obopyoosanue: monenb « OCHOBHBIE HAMIPABJICHHSI BOTIOIUIY; 00BEMHAsS
Mojieb «CTpoeHHe TOJI0BHOTO MO3Ta MO3BOHOYHBIX

aJlanTUBHAS pauaiusi.
XapakTepu3oBath (OPMbI IBOJIOLIUH.

BEISBISTE apoMOP( O3Bl M UAHOAAANTAINN Y PACTCHUN U )KUBOTHBIX.

CpaBHUBaTh OMOJOTHYECKHI ITporpecc U OMoIornyecKuii perpecc, apomopdos,
UAM0AIaNTALMIO M OOIIYIO JeTeHEPAIHIO.

BbIABIIATH B3aUMOCBSI3U MEXKY ITYTSAMHU U HAIIPABJICHUSMHU BOJIOLNU Y PACTEHUN U
JKUBOTHBIX

TEMA 2. BOBHUKHOBEHHUE U PA3BBUTHUE )KU3HU HA 3EMJIE (9 u)

8. Ucropus :ku3nm Ha 3emJie u
METO/IbI €€ U3yUYeHusl.
I'nnoTe3bl MPOMCXOKICHUSA
“KM3HU Ha 3emJie (2 4)

Jlonay4Hble mpeacTaBICHUS O 3apOKICHUU KU3HU. HayuHble rumote3bl
BO3HUKHOBEHUSI KU3HU Ha 3eMJie: aONoreHe3 v mancrnepMus. XuMuieckas
ABOJIIONNS. AOUOTCHHBIM CUHTE3 OPraHMYECKUX BEIICCTB U3
HEOPTraHUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON
sBosrronny. HavaneHble 3Tanesl Onosiornueckoi ssoironuu. I 'unoreza PHK-
mupa. opMupoBaHrue MEMOPAHHBIX CTPYKTYP ¥ BOSHUKHOBCHHE
MPOTOKJETKH. [IepBbie KIIeTKU U UX 3BOJIOIHUA. DOPMUPOBAHKE OCHOBHBIX
TPYIII )KUBBIX OPTAHU3MOB.

JdeMoHcTpanum:

Topmpemor: ©. Penn, JI. Ilactep, C. Mumnnep, A. Y. Onapun, I'. FOpu.
Tabnuywl u cxemot: «Bo3unkHoBeHre CoIHEUHON CUCTEMbI», «Pa3BuTHE
Opranuye-

PackpbIBaTh cozepkaHle TEPMUHOB U TIOHATHH: KpeallnOHU3M, aONOTreHe3, BUTAIN3M,
naHcrepMusi, OMoIo33, KoarepBaThl, IPOOHMOHTHI, CHMOUOTEHES.

XapakTepHu30BaTh METOIbI U3yYEHHUS] HCTOPUUYECKOTO MPOILIIOro 3EMIIH.

[TepeuncasiTe OCHOBHBIE 3TAIIbl XUMUYECKOH U OMOJIOTUYECKOI SBOJIIOLINH.

W3naraTh conepkaHue TMIIOTE3 U TEOPUN BO3SHUKHOBEHUS KU3HU Ha 3eMiie (KpealluoHu3Ma,
CaMOIIPOU3BOJIBHOTO 3apOXK/I€HUA (CIIOHTAaHHOT0), TaHcnepmuy, runore3sl PHK-mupa).
OnuceiBats 3kcniepuments! C. Muiiepa u

. FOpu 1o moy4eHnto OpraHnIecKUX BEIECTB U3 HEOPTaHMUECKUX MyTEM aOMOTeHHOTO
CUHTE3a

CKOro Mupay, «PacturenbHas KIeTKa», «/KMBOTHAs KIIETKay,
«IIpokapuornueckas KieTka»

9. OcHOBHBIE TANBI
3BOJIIOIHMU OPTaHUYEeCKOr0
Mupa Ha 3emiie, pa3BuTHe
JKM3HH 110 3paM U MepUoaam
(249)

Pa3Butne xu3Hu Ha 3emiie 1o 3pam u nepuojam. Karapxeil. Apxelickas u
npoTepo3oiickas 3pbl. [laneo3oiickas spa u e€ nepuo/ipl: KeMOpPUHCKUiA,
OPJIOBUKCKHIA, CHITYPUHCKUI, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.
Me3o0301ickas 3pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.
Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MaJI€OreHOBbINA, HEOT€HOBBIH,
AQHTPOIIOI€HOBBIM.

XapakTepruCcTHUKa KJIMMaTa U T€0JIOTHYECKUX IIPOLIECCOB.

OcCHOBHBIE 3TaIlbl BOIIOIUU PACTUTEIBHOTO U )KUBOTHOI'O MUDA.
Apomop(o3sl y pacteHuit u )kuBoTHBIX. [losiBiIe-HUe, paciBeT U
BBIMHMPAHUE TPYIII KUBBIX OPIraHU3MOB.

JdemoHcTpaumuu:

Tabnuysl u cxemsi: «Pa3BUTHE OPraHUYECKOTO MUPAY,
reoxpoHoJiornyeckas Tadiauia.

PackpriBath copepikaHre TEPMHUHOB U IOHATUIN: OH, 3pa, epruo1, apoMopho3bl,
HANOaaITalluH.

3HaTh OCIIEIOBATEIHFHOCTh Y0HOB: KaTapxel, apxel, mpoTepo3oid, (haHepo3oit; ap: apxeickas,
MPOTEPO30ICKast, Tae030icKas, Me3030icKast, KaitHO30MCKast; ePUO0B: KEeMOPHUIICKUH,
OPJIOBUKCKHI, CHITYPUHUCKUIA, IEBOHCKU, KAMEHHO-YTOJIbHBIN, IEPMCKUI, TPUACOBBIH,
FOPCKHM, MEJIOBOM, MAJIEOTEHOBBI U HEOT€HOBBIN, AHTPOIIOT€HOBBIN.

XapakTepru3oBaTh OCHOBHBIEC COOBITHSI B PA3BUTHH OPTaHUYECKOTO MUPA 110 APaM U Mepruoaam
re0JIOTUYECKON UCTOPUH; ITAIIBl PA3BUTUS PACTUTENIBHOTO U dKUBOTHOT'O MUpa.

Brinensts rmaBHbie apoMOpG 036l Y PACTCHUH U )KUBOTHBIX.

CpaBHUBaATh MEXy COOOM MpeICTaBUTENEH CUCTEMATUYECKUX TPYI OPTaHU3MOB, BBISBIISTH
YEPTHI YCIOKHEHUS U IPUCTIOCOOTICHHOCTH K YCIIOBHUSIM KU3HHU

Obopyoosanue: Komnexiusa «©@opMbl COXpaHHOCTH HCKOTIAEMBIX
JKUBOTHBIX U PACTEHUI».

JlabopaTropHble M NpakTHYeCKHe PadoThI:

Ipaxmuyeckas paboma Ne 1. «VI3yueHre UCKOMaeMbIX OCTaTKOB PAaCTEHUI
Y )KMBOTHBIX B KOJUIEKLIUSX.

IKCKypcus « IBOTIOLUSA OPraHUYECKOT0 MUpa Ha 3emMiIie»

(B ecTeCTBEHHO-HAyUHBIN UITH KpaeBeTUeCKU My3eil)

10. CoBpemMeHHas cucrema

CucreMa OpraHlu4YeCcKOro Mupa Kak oTpaxxeHue 3Boaouu. OCHOBHBIE

PaCKpBIBaTI) COJACPIKAaHNEC TCPMHUHOB U TOHSTHM: CUCTCMATHKA, NCKYCCTBCHHAA U CCTCCTBCHHAA




opranuveckoro mupa (1 1)

CHCTEMATUYECKUE TPYIIILI OPTaHU3MOB.
JdemoHcTpaumMu:
Tabauywvl u cxemsi: «COBpeMEHHAs CCTEMa OPraHUYECKOTO MUPa

Kiaccupukanus, OMHapHas HOMEHKJIATypa, IPUHIIUI HePAPXUIHOCTH.
XapakTepru3oBaTh COBPEMEHHYIO CUCTEMY OPraHMYECKOr0 MHUpa

11. DBoJIOIMA YeI0BEKA
(aHTpOMmoOreHes)

(19

OBoronus YeaoBeKa. AHTPOIIOIOrHs KaK Hayka. Pa3BuTue mpencraBieHui
0 IPOMCXOXKICHUH YeJIoBeKa. MeTo bl H3y4eHHs aHTPOIIOTeHe3a.

PackpeiBaTh copepkaHie TEPMUHOB U OHATUN: aHTPOIIOJIOT S, aHTPOIIOI'€HE3, YEIIOBEK
pazymublii (Homo sapiens), mpsiMOX0KJ€HHE, BTOpasi CUTHAJIbHAS CUCTEMA.

CxojicTBa U pa3inyiusl YeIOBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE
MOJI0)KEHHE YeTOBeKa.

JdemoHcTpaumuu:

Iopmpemuwr: Y. JlapBuH.

Tabnuywt u cxemol: «CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHHUSI YEIIOBEKa
Y 9ETIOBEKOOOPA3HBIX 00C3bsIHY.

Obopyodosanue: CIENKA WIH U300paKEHUSI KAMEHHBIX OpYyIUil
MEPBOOBITHOTO YeJIOBEKa: KAMHU-YONTIEPHI, pyOunia, ckpebia

[TepeuncnsaTs 3ajauu aHTPOIOJIOT MU, TAIbl CTAHOBJICHUS U Pa3BUTUS IPEACTABICHUN O
IIPOUCXOXACHUN YEJIOBEKA.

W3naraTb OCHOBHBIE MOJI0KEHUS TEOPUHU

Y. JlapBuHa, KPUTHYECKH OLIEHUBATh HEHAYYHYIO HH()OPMAIIHIO O IIPOUCXOXKICHHH YETIOBEKA.
3HaTh cucTeMaTuyeckoe rnonoxenue sujaa Homo sapiens, nepeuucisits ero Mmopgosoro-
AHATOMUYECKHUE MPU3HAKU PAa3HOTO YPOBHS (THII, KJacc, OTPSA U Ip.).

YcTaHaBIMBaTh YEPThI CXOJCTBA U Pa3IMyUil yesloBeKa U )KUBOTHBIX.

OOBSICHATH U OLICHUBATh 3HAYEHUE HAYYHbIX 3HAHUN O MPOUCXOXKACHUN YeJIOBEKa JJIsi
IOHUMAaHMsI MECTa U POJIM YEeJIOBEKa B IPUPOJIE

12. JIBuaky1me CHJibl
(¢pakTopsl) anTponorenesa (1

)

JBroxymiue cuibl (pakTopbl) aHTpornorenesa. HaciiencreeHHas
M3MEHYUBOCTb U €CTECTBEHHBIN 0TOOP. OOIIeCTBEHHBII 00pa3 KU3HU,
M3TOTOBJICHHE OPYAU TPYAQ, MBIIIJICHUE, PEUb.

JdemMoHcTpaumMu:

Tabnuywvl u cxemsi: «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHUS YETIOBEKa U
YEIIOBEKO-00Pa3HBIX 00€3bsH,

«OCHOBHBIE MECTa MAJIEOHTOJIO-

PackpbIBaTh conepkaHre TEPMUHOB U TIOHATHIN: (PaKTOPBI aHTPOIIOTEHE3a, TPYIIIIOBOE
COTPYIHUYECTBO, peUb, OPYAUMHAS JEATEIbHOCTD, IOJIUMOP(PHU3M.

XapakTepu30BaTh IBUXKYIINE CUIIBI ((PAaKTOPBI) aHTPOIMOTreHe3a: OMOJIOTHYECKHE U
COLIMAJIbHBIE, CPABHUBATh UX MEXKIY CO00it

THYECKUX HAXOJIOK MPEJIKOB COBPEMEHHOTO YEJIOBEKAY.
Obopyoosanue: mynsxku  «IIpoucxoxxnenne yenoBeka» (O10CTHI
aBCTPAJIONMUTEKA, MUTEKAHTPOIA, HEaHIepTajblla, KPOMaHbOHIIA)

13. OcHOBHBIE CTAAHHA
IBOIIOLUH Y€JI0BEKA

(1)

OCHOBHBIE CTaIMM Y BETBU HBOJIFOLIMU YEJIOBEKA: aBCTPAIONUTEKH,
Yenosek ymenbiid, YenoBek npsiMoXoasiinii, YenoBek HeaH1epTaabCKul,
YenoBek pa3yMHbII COBpeMEHHOTO Tuna. Haxoaku nckonmaemMbIX OCTaTKOB,
BpeMsl CYIIECTBOBaHUs, 00JIaCTh pacipocTpaHeHus, 00BEM TOJIOB-

HOT'O MO3Ta, 00pa3 KU3HU, OPYIUs TPyaa.

JdemoHcTpaumuu:

Tabauyst u cxemovl: «OCHOBHBIE MECTa MaJICOHTOJIOTMUECKUX HAXOIOK
IIPEKOB COBPEMEHHOTO YETIOBEKA», «/[peBHelmue moan», «/pesHue
moan», «llepBbie COBpeMEHHbBIE TN ».

Obopyoosanue: mynsixu «IIporcxoxaeHne yeIoBeKay

PackpriBaTh conep:kaHue TEPMUHOB U IOHATUI: aBCTPAJIONIUTEK, YEIOBEK YMEIIBIN, YEIOBEK
MPSIMOX OIS, HeaHAepTallell, KPOMaHbOHEL], HEOJUTUYECKAasi PEBOJIIOLIMS, TEPBOOBITHOE
HCKYCCTBO.

XapakTepu30BaTh U CPABHUBATh MEXAY COOOM OCHOBHBIE CTaIUU 3BOJIOLUY YEJIOBEKa:
XPOHOJIOTUYECKUN BO3PACT, apeal paclpoCTpaHeHUs, 00bEM TOJIOBHOT'O MO3ra, 00pa3 JKU3HU U
opynus Tpyaa

(GroCTHI aBCTpaNIONUTEKA, MUTEKAHTPOIIA, HEAHAEPTAJIbIla, KPOMAaHBOHIA);
CJICTIKY WJTM U300paXKeHUsI KAMEHHBIX OPY/IHiA TEPBOOBITHOTO YEIOBEKA!
KaMHU-YOIIEpPbI, pyOusa, ckpedia

TEMA 3. OPTAHM3MBI U OKPYKAIOILIASI CPEJIA (5 1)

15. Ikosorus kak Hayka (1 4)

DKOJIOTHS KaK HayKa. 3aJlaud U pa3/ielibl SKOJOTUU. MeToabl
9KOJIOTHYECKNUX MCCIIEOBaHH.

PaCKpBIBaTI) COJACPIKAaHNEC TCPMHUHOB U TOHSTHH: 9KOJIOTHs, ITOJICBBIC Ha6J'IIO)IeHI/I$I,
IKCTIEPUMEHTBI, MOHUTOPHHT OKPYXKAIOIIEH Cpe/ibl, MOACITHPOBAHHE, SKOJIOTHUECKOE
MHPOBO33pEHHE.

DKOJIOTHYECKOE MHPOBO33pCHUEC COBPECMCHHOTO YCJIOBCKA.

Hepe‘-II/ICJ'I}ITB 3aga4u 5KOJIOT'HH, eé pa3aciibl U CBA3U C APYTUMU HAYKAMU.




JleMoHCTpanum:
Topmpemor: A. I'ymbonsar, K. @. Pynse, 3. I'ekkens.
Tabauywvl u cxemsi: xapta «[IpupoaHbie 30HBI 3eMITN

XapakTepru30BaTh METOIbI SKOJIOTMYECKUX HCCIIET0OBAaHUN

16. Cpennl oOuTAHUA U
KkojJornyeckne paxkropsi (1 4)

Cpenpl 00uTaHUsT OPraHU3MOB: BOJIHASI, HA3EMHO-BO3-

JIyIIIHAs, IOYBEHHAsl, BHYTPUOpPraHU3MEHHAs!.

Dxonorudeckue dakTopsl. Kiraccudukamus 3K010rudeckux GakTopoB:
abnoTudeckue, OMOTUYECKUE M aHTPOIIOTeHHBIC. JleiicTBHE YKOJIOTHUECKUX
(haKkTOpOB HA OPraHU3MBI.

JdemoHcTpaumuu:

Tabauywvt u cxemoi: «Cpesibl OOUTAHUS OPTAaHU3MOB)

PackpeiBath copeprkaHne TEPMUHOB U TIOHATUI: cpesia OOMTaHUsI, SKOJIOrnYecKkue GakTopsl,
OMOJOTMYECKHI ONTHMYM, OTPaHUIUBAIONINH (TUMUTHPYIOIINN) (GaKTop.

XapakTepu30BaTh YCIOBUS CpeJl OOUTaHHS OPraHU3MOB; KJIACCU(PHUIIUPOBATH U
XapaKkTepU30BaTh IKOJOTHYECKHE (PAKTOPBI: a0MOTHYECKUE, OMOTUYECKUE H aHTPOIIOTCHHBIC.
OnuceiBaTh AECTBUE SKOIOTHUECKUX (PaKTOPOB HA OPraHU3MBI.

XapakTepu30BaTh 0COOCHHOCTH CTPOCHHSI U KU3HEACSITEITLHOCTA PACTCHUHN U JKUBOTHBIX
pasHbIX cpesl OOUTaHUS

17. Adouornueckue paxkropsi (1

1)

AbGuotnueckue GpakToOpbl: CBET, TEMIEPATypa, BIaKHOCTD.
®doronepuoam3m. [IpucnocobaeHnss OpraHu3MoB K JICHCTBUIO
a0MOTHUYECKHX

PackpsiBaTh conepikaHie TEPMUHOB U TIOHATHIT: abnoTH4ecKUe (HaKTOPbI, (POTONEPUOTI3M,
OMOJIOrMYECKHE PUTMBI.

AHaIM3MpOBaTh JEHCTBHE CBETA, TEMIIEPATYPhI, BIKHOCTH HAa OPTaHU3MBI M TPUBOIUTH
npuMe-

dakTopoB. buonornyeckue puTMBI.

JdemoHcTpaumMu:

Tabauywvl u cxemovi: «DOTONEPUOTUIMY.

JlabopaTopHble 1 NpakTHYecKue padoThbl:

Jlabopamopuas paboma Ne 3. «Mopdonoruueckre 0COOCHHOCTH pacTCHUI
U3 pa3HBIX MECT OOUTAHUS.

Jlabopamopuas paboma Ne 4. «BnusHre cBETa Ha pOCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

PBl IPUCTIOCOOIEHHOCTH OPraHU3MOB.
[TpoBoaUTH OMONTOrHYECKHE HAOMIOACHUS U O()OPMIIAT PE3yNIbTAThI IPOBEIEHHBIX
HaOJIFOIEHUN

18. buoruyeckue paxropsi (1

)

buorndeckue pakTopsl. Buasl OMOTHYECKUX B3aMMOICHCTBHIA:
KOHKYPEHIIUS, XUITHUYECTBO, cUMOK03 1 ero popmel. [lapazutusm,
KOoomeparus, MyTyaIn3M, KOMMEHCAIIN3M (KBapTUPAHCTBO,
HaxJIEOHUUECTBO). AMEHCAIN3M, HEUTpaanu3M. 3HaueHHe OMOTHYECKUX
B3aUMOJICCTBUH JJI CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX
COO0IIIeCTBaX.

JleMoHCcTpanum:

Tabnuywl u cxemol: «Ilumessie e

PackpwiBath copepkaHie TEPMHUHOB U TIOHATUN: OMOTHYECKUE (PAKTOPHI, XHITHUICCTBO,
napasuTH3M, KOHKYPEHIIHS, MyTyaanu3M, CHMON03, KOMMEHCATU3M, HaXJIEOHUUYECTBO,
KBapTHPAHCTBO, aMEHCATTU3M, HEUTPATTU3M.

Xapaktepu3oBaTh OMOTHYECKHUE (PAKTOPHI U BUIBI B3AUMOOTHOIIICHUI MEXK/Ty OpTraHU3MaMU;
MPUBOJUTH MPUMEPHI B3aUMHOM MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

CpaBHHUBATh MEXIy OO0 BUIBI OMOTHUECKUX B3aUMOJCHCTBUI OpPTraHU3MOB

19. Dkosornueckue
XapaKTepPUCTHKHU BU/IA H
nonyJsiuuu (1 4)

DKOJIOTUYECKHE XapaKTePUCTUKHU Nonynaund. OCHOBHBIE MOKa3aTeNu
MOIYJISIIIMK: YUCIIEHHOCTD, TNIOTHOCTD, POXKIaEMOCTb, CMEPTHOCTb, IIPU-
poct, Mmurpanus. JluHaMuka YMCcI€HHOCTH MOMYJISIUY U €€ peryJisiusl.
JleMoHCcTpanum:

Tabruysl u cxemor: «Ilomynsuumny», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
OIS~

1Y UHPY30pUHU-TYPEITbKI.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

Ipakmuueckas paboma Ne 2. «I1oacy€T MIOTHOCTH MOMYJSIUN pa3HbIX
BUJIOB PACTEHUI»

PackpsIBaTh conep:kaHue TEPMUHOB U MTOHATUI: MTOMYJISLASL, YUCIEHHOCTb, INIOTHOCTb,
POKIa€MOCTh, CMEPTHOCTD, IIPUPOCT, MUTPALIMS, TUHAMUKA YUCICHHOCTHU MOMYJIALNHN.
XapakTepru30BaTh OCHOBHBIE ITOKA3aTENIH U SKOJIOTUYECKYIO CTPYKTYPY MOITYIISLUH;
OIHUCBHIBATh MEXAHU3MBI PETYJIALMHU YACIEHHOCTH MOMYIAIUN

TEMA 4. COOBHIECTBA U SKOJIOI'MYECKUE CUCTEMDBI (9 4)

20. Coo0OmecTBa OPraHu3MoB

(1)

Coo01ecTBO Opranu3MoB — OHoIeH03. CTPYKTYpbl OHOIIeH03a: BUI0BAs,
MPOCTPaHCTBEHHAs, Tpodudeckas (nuieBas). Buap-gomuHanTh. CBS3H B
OuoreHo3e.

PackpeiBath copepkaHne TEPMHUHOB U IOHATUN: OMOIIEHO3, SKOCUCTEMA, OMOTEOIIEHO3, BUIBI-
JIOMUHAHTBI, SKOJIOTUYECKasi HUIIIA.
XapakTepu3oBaTh OHMO1IEHO3 (COOOIIECTBO), €T0 BHIOBYIO, IPOCTPAHCTBEHHYIO U

TPO(PUUECKYIO CTPYKTYPHI.




JleMoHCTpanum:

Tabnuywt u cxemsr: «[lumesspie menn», «BUOIIEHO3: COCTAB M CTPYKTYpay.
Obopyoosanue: MOIEIb-

anmuukanus « TunmuaHbie OMOIIEHO3bI»; repbapuii «PacTurenbHbIe
coobuiecTBay; KoueKus «bruomnenos»

OOBACHATH PO KOMIIOHEHTOB OMOIICHO3a B MOAJCPKAHUU €0 CTPYKTYPHI M CYIIECTBOBAHHUS
Ha ONpeIeIEHHON TEPPUTOPUN.

OOBACHATH OMOJTOTMUYECKHI CMBICH IPYCHOCTH U JIUCTOBOM MO3aUKH.

CpaBHUBaTh KOMIIOHEHTHI OMOIIEHO30B, UX BUOBYIO, IPOCTPAHCTBEHHYIO U TPO(PHUUECKYIO
CTPYKTYpBI, CBSI3U MEXKy OpraHu3MaMu

21. DKOCHCTEMBI H
3aKOHOMEPHOCTH MX
CylIecTBOBaHU (2 )

DKOJOTHYECKHe CUCTEMBI (3KocucTeMbl). [loHATHE 00 SKOCUCTEME U
OHOreoIeHO03e.

OYHKIUOHATBHBIE KOMIIOHEHTBI YKOCUCTEMBI: TIPOYLIEHThI, KOHCYMEHTHI,
PEIYIEHTHI.

KpyroBopoT BelecTB u MOTOK 3HEPTUU B IKOcHcTeMe. Tpoduieckue
(muieBsIe) ypoBHU dKocucTeMbl. [Tumiessie nenu u cetn. OCHOBHBIC
MOKA3aTeIH SKOCUCTEMBI: OroMacca, MPOIyKIUs. DKOJIOTHIECKUE
MAPaMUIbI: IPOAYKIIMH, YACIICHHOCTH, OnoMacchl. CBOHCTBA IKOCHCTEM:
YCTOMUYMUBOCTD, CAMOpETrysius, pazsurue. CyKIeccusl.

JdeMoHcTpanum:

Ilopmpemur: A. JIx. Tencnu, B. H. Cykaués.

Tabauywvl u cxemwr: «lIpupoaubie coodmecTBay, «Llenu nuTaHus»,
«IKOJOTUYECKas MTUPAMHUIAY

PackpeiBath copepkaHre TEPMHUHOB U TIOHATUIN: IKOCHCTEMa, OMOT€OIIEHO3, TPOTYIICHTHI,
KOHCYMEHTBI, PeIyIIEHThI, TPOQUUYECKHE YPOBHH, IMUIIEBAs ST U CETh, SKOJIOTHYECKHE
MUPaMHJIBI, OoMacca, MPOTYKIUS, CYKIIECCHSL.

XapakTepu30BaTh CBOMCTBA IKOCHCTEMBI (€€ CIIOCOOHOCTH K JITTUTEIIBHOMY
CaMOTIO/ICP’KaHUI0, OTHOCUTEIIEHO 3aMKHYTBIH KPYTOBOPOT BEIIECTB, HEOOXOIMMOCTh MTOTOKA
SHEPTHUH).

CpaBHUBAaTh MACTOUIIHBIC U ICTPUTHBIC MUIIEBBIC MU, TPOPUIESCKHE YPOBHU IKOCHCTEMBI.
PaznuuaTh nupaMupl POYKIAN, ITUPAMUIBI YACITICHHOCTH M TUPAMHU/IBI OMOMACCHI.
CoCTaBIISITh [IETI U CETH MTUTAHUSL.

[TepeuncisiTh CBOMCTBA SKOCUCTEM: YCTOWYHBOCTh, CAMOPETYJISIIHSI, Pa3BUTHE (CYKIIECCHS).
OnuceIBaTh MEXaHU3M TOJICPKAHHS PABHOBECHSI B SKOCHCTEMAX.

XapakTepHu30BaTh CYKIIECCHH, BBISBISATH IPHUUHBI H OOIIHE 3aKOHOMEPHOCTH CMEHBI
HKOCUCTEM

22. IlpupoaHbie IKOCUCTEMBI

(19

[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI PEK U 03€p. DKOCHCTEMa XBOMHOTO
VI IMUPOKOJIMCTBEHHOTO JIeca.

JdeMoHcTpanum:

Tabnuywt u cxemol: KIKOCHCTEMA MIMPOKOIMCTBEHHOTO Jiecay, «IKOCHUCTEMa
XBOWHOTO

secay, «broreno3 BomoéMa.

Obopyoosanue: Tepdapuul U KOJIEKIUU PACTCHUIA U )KUBOTHBIX,
MPUHAIeKAIIUX K PA3HBIM SKOJIOTUYECKUM TpyIIaM OJHOTO BUIA

PackpriBath copepkaHne TEPMUHOB U IOHATUN: BOJHBIE SKOCUCTEMBI, OMOT€OI[EHO3BI,
(UTOMIAHK-TOH, 300IIJIAHKTOH, OEHTOC, TYMYC.

[IpuBOANTH IPUMEPHI IPUPOAHBIX IKOCUCTEM CBOEH MECTHOCTH.

CpaBHUBATh Ha3€MHbIE U BOJHBIE 3KOCHCTEMBI; OpraHU3Mbl, 00pa3yrolI1e pa3Hble
Tpouueckre ypoBHH

23. AHTpONOreHHbIe
3kocucremsnl (1 4)

AHTPOIIOT€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI.
buoniornueckoe u X035MCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U
ypOO3KOCUCTEM.

buopaznoobpasue kak gakTop ycToiunBocTu s3kocucteM. CoxpaHeHUE
OMOJIOTHYEeCKOro pa3HooOpasus Ha 3emIe.

JdemoHcTpaumuu:

Tabnuysl u cxemvi: «ATPOIIEHO3Y.

PackpriBath copepikaHne TEPMUHOB U TIOHATHI: aHTPOTIOTEHHASI SKOCUCTEMA,
arposkocucreMa, ypooskocucTema, Onopaznoodpasue.

XapakTepu30BaTh arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI, 0COOCHHOCTH UX CYIIECTBOBAHUS.
IIpuBOAUTE IPUMEPHI aHTPOITOT€HHBIX IKOCUCTEM CBOEM MECTHOCTH, OITUCHIBATh UX BUIOBOU
COCTaB U CTPYKTYPY.

CpaBHUBATH COCTaB U CTPYKTYPY MPUPOIHBIX IKOCUCTEM M arpOIKOCHCTEM, arpOIKOCHUCTEM H
ypO0o3KOCHUCTEM

Obopyoosanue: KomnekIusa «Bpeautenu BaxxHEHIIIX
CEJIbCKOXO3SUCTBEHHBIX KYIbTYP»

24. buocpepa — ruodaabHas
skocucrema 3emun (1 4)

VYuenne B. . Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB u CTpYKTypa
6uocdepsl. XKu-Boe BeriectBo U ero GpyHkiuu. OcodeHHoCcTH 6uocheps
KaK r100a1bHON 3KOCHCTEMBI.

JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.
JdemoHcTpaumnu:

Tlopmpemeur: B. 1. BepHaackui.

Tabauywl u cxemwr: «O6MIast cTpykTypa ouochepsi», «Pacnpocrpanenue
XKHU3HU B Onocdeper, «O30HO0BbIHN 3KkpaH 6rochepb»

PackpbIBaTh conepkaHre TEpMUHOB U TIOHATHI: OHocdepa, KIUBOE BEIIECTBO, TMHAMHYECKOE
paBHOBECHE.

OuenuBath Bkian B. U. Bepnaackoro B co3manne yueHust o ouocdepe.

XapakTepHu30BaTh cOCTaB OMoc(epbl, (GYHKIIMH KUBOTO BEIIECTBA OMOC(EPHI U ONpeeNiTh
(Ha kapTe) 00JaCTH €ro HauOOJBIIET0 PaCPOCTPAHEHUS.

[TpuBOANTE MpUMEPHI IPOSIBIEHUS PYHKIIMH )KUBOTO BellecTBa Ouocdepsl,
OMOTEOXMMHUYECKON AEATEIIEHOCTH YeIOBEKa.

[Tepeuncnsate ocobeHHOCTH OHnocheps! Kak II00anbHON IKOCUCTEMbI 3eMITH

25. 3aKoHOMepHOCTH
cymecrBoBanusi 6mocepsr (1

KpyroBopoTsI BeniecTB 1 OMOTEOXUMHUECKUE IUKITBI DJIEMEHTOB
(yraepona, azota). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

PackppiBaTh conepikaHne TEPMUHOB U MOHSATHN: IETIOCTHOCTh OHOCGhEphI, KPyrOBOPOT
BEIIIECTB, OMOTEOXUMHUYECKHE IIUKIIBI DJIEMEHTOB, 30HAILHOCTh OMOC(epbl, OMOMBI.




JdemoHcTpaumuu:
Tabruywt u cxemvi: «Kpyropoport yriepoja B 6uochepe», «KpyroBopor azora
B PUPOE»

OnuceIBaTh KPYroBOPOT BEIIECTB, OMOTEOXUMHUYECKHE IIUKIIBI a30Ta U yriiepoa B onocdepe.
OOBSACHATH MPUINHY 30HATTLHOCTH OHOChEpHI.
[Tepeuucnare U XapakKTepru30BaTh OCHOBHBIC OMOMBI CYIIIH 3eMITH

26. YesioBevecTBO B OMochepe
3emau (1 u)

YenoseuecTBo B Onocdepe 3eMian. AHTPOIIOTCHHBIC U3-

MeHeHus B Ouocdepe. [modanpHbIe SKOTOTHUECKUE

POOJIEMBI.

JdemoHcTpaumuu:

Tabauyst u cxemol: «I[IpuMepHbIE aHTPOIIOT€HHBIE BO3-

JIEHCTBHSI HA PUPONY», «BakHEeHIIMe UCTOYHUKH 3arpsI3HEHUS BO3AyXa U
TPYHTOBBIX BO/I», «[louBa — Bax-

Helmas cocrapistomas onocdepsn», «DakTOpsl JeTpagallii OYBY,
«ITapuukoBbIil 3pdexT», «PaKkTopbl paAMOAKTUBHOIO 3arPsI3HEHUS
ounochepsi»; Kpacnas kaura PO, n300paxxeHus: OXpaHseMbIX BUOB
pacTeHUil U KUBOTHBIX

PackpbIBaTh cojiepykaHue TEPMUHOB U MIOHATHI: aHTPOIIOI¢HHBIC H3MEHEHU S, KOJIOTHYECKHUIT
KPH3HC, NI00AIBHBIE TPOOIEMBI.

XapakTepu3oBaTh OMOCHEPHYIO POJIb YEIOBEKA.

[TprBOANTE MPUMEPHI AHTPOIIOTEHHBIX U3MEHEHHH B Ouocdepe.

OueHHUBaTh TOCIECTBYS 3aTPSI3HECHUS BO3IYLIIHOM, BOIHOI CpeJibl, U3BMCHEHHUS KIIMMAaTa,
COKpaIeHus: Onopa3HooOpa3usl.

dopmyaupoBaTh COOCTBEHHYIO MO3HMIIUIO [0 OTHOLICHUIO K TJI00AJIBHBIM H PErHOHAIBHBIM
9KOJIOTUYECKUM ITpodIeMaM, apryMEHTHPOBATh CBOKO TOYKY 3PCHHSL.

HaspiBaTh NPUYUHBI TOSBICHUS IPUPOJOOXPAHHOI ITHKH, PaCKpPBIBaTh 3HAYCHHE IIpOrpecca
JUIS TIPEOJIOJICHHST DKOJIOTUYECKOTO KpU3uca

27. CocyuiecTBOBaHUE
NPUPOABI U YesaoBevecTBa (1

1)

CocymiecTBoBaHUE TPUPOIBI U yesoBeuecTBa. CoxpaHeHue
Oropa3zHooOpa3us Kak OCHOBA yCTOMUMBOCTH Ouocdepsl. OcHOBa
PaIMOHATILHOTO YIIPaB-JICHUS MPUPOIHBIMU pecypca-

PackpeiBath copep:kaHue TEPMUHOB U IIOHATUM: PaLlMOHAIBHOE IPUPOOIOJIb30BAHUE,
YCTOMUYUBOE PAa3BUTHE, KOIBOJIOLUS.

XapakTepu30BaTh palliOHAIbHOE UCIOIb30BAHUE IPUPOIHBIX PECYPCOB; OCHOBHbBIE
HOJIOKEHUS KOHIIETILIUN YCTOMUMBOTO pa3BUTHS

MU ¥ BX UCTIOJb30BaHUE. JloCTHKEHHSI OMOJIOTUN U OXpaHa TIPUPOIBI.
JdeMoHcTpanum:
Tabauywl u cxemsi: «brocepa u yeIoOBEK»




IIJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS OBIIEOBPA30OBATEJBHOM JUCIHUILINHBI B COOTBETCTBHUH C ®I'OC CIIO 1 HA OCHOBE ®I'0OC COO

Kon v HaumeHoBaHue
bopMHUPYEMBIX
KOMIIETCHIIU I

HJIaHI/IpyeMBIC PE3YJIbTAaThl OCBOCHUA AUCHUIIIINHBI

OOmue

I[I/ICHI/IHJ'IHHapHI)IG

OK 01. Beibupats
CIIOCOOBI pelIeHus
3anaq
npodeccruoHaIbHON
TSI TEIbHOCTH
NPUMEHHUTEIBHO K
pa3IuYHbIM
KOHTEKCTaM

B wacTu Tpya0BOTO BOCTIUTAHWS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HUE;
TOTOBHOCTE K aKTUBHOM JEITEILHOCTH TEXHOJIOTHUECKON U COLIHAIBLHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh HHUITMUPOBAThH, INIAHUPOBATH U
CaMOCTOSTEIBLHO BBITTOJIHATh TaKYIO ACATCIIBHOCTD;

HUHTEPEC K Pa3IMIHbIM chepaM IpodeCcCHOHATBHON AeITCIbHOCTH,
OBnaseHue yHUBEPCATbHBIMHU YU€OHBIMH TTO3HABATEIIHHBIMU JEHCTBUSIMU:
a) 0a30BbIC JIOTHYECKUE JCHCTBUS:

CaMOCTOSTEILHO (DOPMYTUPOBATH M AKTYyTH3UPOBATH MTPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS JJISI CPAaBHCHUS,
KJIaccuuKamuu U 0000IIeHNUS;

OTIpeICNIATh LIEIN JeITeIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUHU UX
JIOCTHKEHUS;

BBIABJIATH 3aKOHOMCPHOCTH U IPOTUBOPCUYHUSA B paCCMATPUBACMBIX SIBJICHHAX

BHOCHUTH KOPPEKTHUBHI B JIEATCIBHOCTD, OI[CHUBATh COOTBETCTBHE
PE3YIbTATOB LEIISAM,

OIICHHUBATh PUCKH IOCIICICTBUN JICATCIbHOCTH;

pa3BHUBATh KPEATHBHOE MBIIIJICHUE MPH PEIICHUN KU3HCHHBIX MPOOJIeM

0) 6a30BbIC HCCIIEIOBATEIIBCKUE JICHCTBU:

BJIaJICTh HaBbIKAMHU YYCOHO-HCCIICI0OBATEILCKON U ITPOCKTHOM
JeATEIbHOCTH, HaBBIKAMU pa3pelieHus MpooJieMm;

BBISBJIATH IPUYMHHO-CIICJICTBCHHBIC CBSA3H U aKTyaJU3MpPOBaTh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUS, HaXOAUTh apTyYMEHTHI IS
JI0Ka3aTeJIbCTBA CBOUX YTBEPIKICHHM, 3a]1aBaTh MMapaMeTPhl U KPHUTCPUHU
pEIICHHUS;

aHAJM3UPOBATH MOJYICHHBIC B XOJIC PCIICHHS 3a]1aul PE3yIbTaThI,
KPHUTHYCCKHU OIICHUBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MECHCHHE B
HOBBIX YCJIOBUSX;

YMETh MePEHOCUTD 3HAHHUS B TIO3HABATCIIPHYIO U TPAKTHYECKYIO 00J1aCTH
KU3HEAEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00JaCTeH;
BBIJIBUTaTh HOBBIC HJICH, IIPEAJIaraTh OPUTHHAIbHBIC TOXO0IbI H PEIICHUS;

CIOCOOHOCTh UX MCHOJb30BaHMUs B ITO3HABATEIbHOM U COHHaHBHOfI IIPAKTHUKC

3apoabliieBoro cxoactsa K. bapa, spomronuonHas treopus Y. JlapBuHa,

chopMHUpOBaThH 3HAHUSI O MECTE U POJIU OMOJIOTUH B CUCTEME €CTECTBEHHBIX
HayK, B GOPMHUPOBAHUY COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MUPA, B
MO3HAHUU 3aKOHOB MPUPOBI U PEIICHUH KU3HEHHO BAXKHBIX COI[MAIIBHO-
ATUYECKUX, SKOHOMUYECKHUX, IKOJOTHUECKUX MPOOIEM YEeIOBEYECTBA, a TAKXKE B
pEILIEHUH BOMIPOCOB PALIMOHAIBHOTO MPUPOIOTIOIB30BaHUS; B POPMUPOBAHUU
IIEHHOCTHOTO OTHOUIEHHUS K MPUPO/Ie, OOIIECTBY, YEIOBEKY; O BKJIAJe
POCCHUICKHUX U 3apYyO€KHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTUH;
(GYHKIMOHATBHON IPaMOTHOCTH Y€JIOBEKA JIJIsl PEUICHUS )KU3HEHHBIX MPOOJIEM,
YMETh BIaJETh CUCTEMOU OMOJOTUYECKUX 3HAHUM, KOTOpask BKJIIOYAECT:
OCHOBOTOJIararIue OUOJIOTUYECKUE TEPMUHBI U TOHATHUS (3KU3HB, KJIETKA,
TKaHb, OPraH, OPTaHU3M, BUJI, MOMYJIAIMS, SKOCUCTeMa, OMOIeH03, Orocdepa;
MeTaboM3M, TOME0CTa3, KIETOUHBIM HMMYHUTET, OMOCUHTE3 OeKa,
OMOTIOIMMEPHI, TUCKPETHOCTh, CAMOPETYJISIUSI, CAMOBOCIIPOU3BEICHUE,
HAaCJIEACTBEHHOCTh, U3BMEHUYHUBOCTh, YHEPTO3aBUCUMOCTb, POCT U Pa3BUTHUE);
Oouonoruyeckue Teopuu: kietounas teopus T. [lIsanna, M llneiiaena, P.
BupxoBa; knoHanpHO-ceneKTUBHOro nMmmyHnurera 11. Opmux, .M. Meunukosa,
XpoOMOCOMHas Teopus HacliencTBeHHocTH T. Moprana, 3akod K. bapa),
TPaHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BBISBIISITH 3aBUCUMOCTH
MEXy UCCIIelyeMbIMHU BEIIMUUHAMU, O0BSCHATH TTOJTYUYCHHBIE PE3YIbTAThl U
(bopMyTHPOBATh BBIBOABI C UCITOJIB30BAHUEM HAYYHBIX TIOHSATHH, TECOPHH U
3aKOHOB;

chopmupoBaTh YMEHUS BBIICIATH CYIIECTBEHHBIE TPU3HAKU BUPYCOB, KIETOK
MPOKAPUOT U DYKAPUOT; OJHOKJIECTOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB,
BUJIOB, OMOTEOIIEHO30B M YKOCUCTEM; OCOOCHHOCTH MPOIECCOB OOMEHA BEIIECTB
U TIPEBpAIlleHUsI SHEPTUH B KJIETKE, POTOCUHTE3a, MIIACTUYECKOTO U
ASHEPreTUYECKOro OOMEeHa, XEMOCUHTE3a, MUT03a, MeH03a, OTIII0IOTBOPEHHUS,
Pa3BUTHS U PA3MHOXKEHHUS, UHIUBUYaTbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOIO 0TOODA,
BH1000pa30BaHusl, MPUCITOCOOJEHHOCTH OPTaHU3MOB K Cpejie 0OuTaHus,
BJIMSTHUSL KOMIIOHEHTOB 9KOCUCTEM, aHTPOTIOTEHHBIX U3MEHEHUN B DKOCHUCTEMAX
CBOEM MECTHOCTH, KPYroBOPOTAa BEIECTB U MpEeBpalleHue SHeprun B ouocdepe;
chopMHUpOBaTH YMEHUS IPUMEHSTH TOJYYECHHBIC 3HAHUS JJIs1 O0OBSICHEHUS
OMOJIOTUYECKUX MPOIECCOB U SBJICHUM, JJISl IPUHATUS MPAKTUUECKUX PEIICHUM
B IMOBCEJIHEBHOM KHU3HU C LIEJIbI0 00ecredeHus: 0€30MaCHOCTH CBOETO 3I0POBbS




CUHTETHYECKAsl TEOPUS IBOIIOLUHU, TEOPUs aHTponorenesa Y. /[apBuHa;
teopus 6uoreoneHosa B.H. Cykauéna; yuenuss H.W. BaBunosa - o Llentpax
MHOTr000pa3us 1 MPOUCXOXKIACHUsS KyIbTypHbIX pacTenuit, A.H. CeBepuosa -
0 MyTSAX W HanpaBieHUsX dBosronun, B.U. Bepuanckoro - o 6uocdepe;
3aKOHBI (€IMHOO0Opa3Hs MOTOMKOB MEPBOr0 MOKOJEHUS, PACIIEILICHUS
MPU3HAKOB, HE3aBUCUMOI'0 HaclieJ0BaHus npu3HakoB . Mennens,
CLIETIJIEHHOTO HACJE0BaHMS MPU3HAKOB U HAPYIIECHHUS CLIEIIJICHUs TeHOB T.
MopraHa; roMOJIOTUYECKUX PSAOB B HACIIEACTBEHHOW n3MeHunBocty H. M.
BaBusosa, renerndeckoro paBHoBecus Jx. Xapau u B. BaitnGepra,;
3apojpieBoro cxojactsa K. bapa, 6uorenetuueckoro 3akona 3. ['ekkens,
®. Mrouiepa); MpUHIUIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH ); TIpaBUIIa
(Muaumywma O. JInbuxa, 3KOJTOTUYECKON MUpaMUIbl YUCET, OMOMACCHI U
SHEpPTruM); runoTe3nl (KoamepatHoi A.M. Onapuna, nepBUYHOTO OyIbOHA
Jx. Xonneitna, mukpochep C. @oxkca, pubozuma T. Yek);

chopMHUpOBaTh YMEHHS PACKPBIBATH COJICPKaHUE OCHOBOIIOJIATAOIINX
OMOJIOTUYECKUX TEOPUH U TUIIOTE3:

KJIETOYHOM, XpPOMOCOMHOM, MyTallTHOHHOM, 3BOJTIOLIMOHHOM, TPOUCXOKICHUS
KU3HU U 4€JIOBEKa; BJIAJEHUE CUCTEMOU 3HAaHUN 00 OCHOBHBIX METOJ1aX
HAY4YHOTO MO3HAaHUsI, UCTIOJIb3YEMbIX B OMOJIOTUYECKUX UCCIIEIOBAHUIX
KHUBBIX 00BEKTOB U IKOCUCTEM (OMUCAHUE, UBMEPEHUE, IPOBEICHUE
Ha0JII0JIeHUH ); CTocO0aMu BBISIBJICHUS U OLIEHKH aHTPOTIOTEHHBIX
W3MEHEHUN B IPUPOJIE;

chopMUpOBaTH YMEHHS PACKPBIBATh OCHOBOTIOJIATAIONNE OUOTOTUYECKIE
3akoHbl U 3akoHOMepHOCTH (I'. Mennens, T. Moprauna, H.I. BaBunoga, 3.
I'exkens, @. Mromepa,

B oOnacTl IEHHOCTH HAYYHOTO MO3HAHMUS:

- cGOPMHUPOBAHHOCTH MUPOBO33PEHU S, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO HA
Uanore KyJabTyp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEIO MECTA B
HNOJUKYJIbTYPHOM MUPE;

Y 3I0POBBSI OKPYKAIOIIUX JIFO/ICH, COOMIOIEHUSI 3J0pOBOT0 00pa3a K1U3HH,
HOPM TPaMOTHOTO TTOBEJICHUS B OKPY’KAIOIICH MPUPOTHON cpelie; TOHUMaHue
HE0OXOIMMOCTH UCIOIH30BAHMS JOCTHKCHUI COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTUHN JJIs1 PAIlMOHAIBHOTO MPUPOOTNOIb30BaAHNUS; YMEHHE
UCII0JI30BaTh COOTBETCTBYIOLIUE aPTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO
¥ CUMBOJIUKY JIJIs1 JOKA3aTeNbCTBA POJICTBA OPTAaHU3MOB Pa3HbIX
CHUCTEMAaTHUECKUX TPYII; B3aUMOCBSI3U OPTaHU3MOB M CPEJIbl OOUTaHMUS;
€IMHCTBA YEIIOBEYECKHUX pac; HEOOXOIUMOCTH 30POBOTO 00pa3a KU3HH,
COXpaHeHHsI pa3HOOOpa3us BUOB U SKOCHCTEM, KaK yCIOBHSI COCYIIECTBOBAHUS
IPUPOJIBI M YETIOBEUYECTBA;

chopMupOBaTh YMEHUS peniaTh OMOJIOTHICCKUE 3aa4H, COCTABIISITh
TeHOTHUITUYECKUE CXEMbI CKPEIIMBAHUS ISl pa3HbIX TUIIOB HACJIEIOBAHUS
PU3HAKOB y OPraHU3MOB, COCTABJISITh CXEMBI IEPEHOCA BEIIECTB U SHEPTUU B
KOCUCTeMax (IeTH MUTAHWS, ITUIIEBBIC CETH ), BBISIBIATH TPUINHHO-
CJIEICTBEHHBIE CBSI3U MEXKY UCCIEAYEMbIMU OMOIOTUYECKUMHU 00bEKTaMU,
MPOIIECCAMU U ABJICHUSMHU; JIeJIaTh BHIBOJIBI U IMTPOTHO3bI HA OCHOBaHUU
MOJYYE€HHBIX PE3yJIbTATOB;

chopMuUpOBaTh YMEHUS KPUTHUECKU OLIEHUBATh MH(POPMALINIO OMOJIOTHYECKOTO
COJIepKaHUs, BKIIOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3TUIHBIX
MCTOYHHUKOB (CpPEACTBAa MacCOBOM MH(POPMAIINH, HAYIHO-TIOMYJISIPHBIC
MaTepuajbl); HHTEPIPETUPOBATH STUUECKHE aCIIEKThl COBPEMEHHBIX
Uccie0BaHuM B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTUH; PacCCMaTpPUBATh
r00abHBIE IKOJOTHYECKHE TPOOJIeMbl COBPEMEHHOCTH, (DOPMHUPOBATH 110
OTHOILUEHHUIO K HUM COOCTBEHHYIO NO3UIINI0, YMEHUE OIIEHUBATH dTHUYECKUE
aCIEeKThl COBPEMEHHBIX UCCIEAOBAaHUN B 001aCTH OMOTEXHOJIOTUHU U
TeHETUYECKUX TeXHOJIOTUH (KIIOHUPOBAHUE, NCKYCCTBEHHOE OTUIOJOTBOPEHHE,
HaIpaBJIieHHOE U3MEHEHNE TeHOMA U CO3/aHUe TPAHCTEHHBIX OPTaHU3MOB);
chopMupoBaTh yMEHHUS CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIC
COOOIIIEeHUsI HA OCHOBE OMOJI0THYECKON HH(POPMALIMH U3 HECKOJIBKUX
UCTOYHUKOB, TPAMOTHO MCIIOJb30BaTh MOHATUIHBIN amnmapat OMOJIOTHY;

YMETh BBIJBUTATH THIIOTE3bI, MPOBEPSITh UX IKCIEPUMEHTATHHBIMU CPEJICTBAMH,
bopmMyIHpys 1eTh UCCIIeIOBaHNS, AHATU3UPOBATD MOJYYEHHBIE PE3YyIbTAThI U
JienaTh BHIBOJIBI,

NPUHUMATH Y4acTHE B HAYYHO-UCCIIEIOBATEILCKON paboTe Mo OMOI0THH,
AKOJIOTUH W MEAHIIMHE, TPOBOIMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB U
nyOJIMYHO TIPEACTABIATh MOJTYyUYCHHBIE PE3yIbTaThl HA YUSHUUECKUX
KOH(EepeHLHIX pa3HOTO YPOBHS;

OK 02.

COBCPIICHCTBOBAHHUC SI3BIKOBOM U YMTATEILCKOM KYJIBTYPBI KaK CpCACTBaA

- chOpMUPOBATH YMEHUS KPUTHIECKH OIICHUBATh HH(GOPMAIIHIO




Hcnonb3oBath
COBPEMEHHBIE
CpeACcTBa MOUCK
UHTEpIpeTaIuu Ka,
aHanau3a u
uH(popMalUU U
uH(OpMaLIMOHHbIE
TEXHOJIOTUU JJIsI
BBIIIOJIHEHUS 3a]1a4
npodeccuoHanbHOM
NEeATEIbHOCTU

B3aUMO/JICICTBUS MEXY JIFOJbMHU U ITO3HAHUS MUPA;

OCO3HaHUE LIEHHOCTHU HAYYHOU AESTEIbHOCTH, TOTOBHOCTh OCYIIIECTBIATh
IPOEKTHYIO U UCCIE0BATEIbCKYIO AEATEIbHOCTh HHANBUYAJIbHO U B
rpy1Ie;

OBnajeHre yHUBEPCAIbHBIMUA YUY€OHBIMHU TTO3HABATEILHBIMH JICHCTBUSAMH:
B) paboTa ¢ nHpOpMaIeH:

BJIaJI€Th HaBBIKAMU MOJyYeHUs] HH(GOPMAIIMU U3 HICTOUHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIbHO OCYLIECTBIIATh IOUCK, aHAJIU3, CUCTEMATU3AIUIO U
UHTEPIpPETALI0 UHPOPMALIMH PA3IUYHBIX BUJIOB U (POPM IpEACTABICHNUS;
CO3/1aBaTh TEKCTHI B PA3JINUHBIX OpMATAX C YUETOM Ha3HAUCHHUS
UH(pOpMALUU U LIEJIEBON ayAUTOPUH, BBIOHUpasi ONTUMAIIbHYIO POopMy
MpEACTaBICHUS U BU3yaIU3aIlNH;

OIICHUBATH IOCTOBEPHOCTH, IETUTUMHOCTh HH(GOPMAIIUH, €€ COOTBETCTBHE
MPaBOBBIM U MOPAIbHO-3THUYECKUM HOPMaM;

HCII0JIb30BaTh CPEICTBA KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3a/1a4 ¢ COONI0EHUEM TPpEeOOBAaHUN SPrOHOMHUKH,
TEXHUKH 0€3011aCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUS, TPABOBBIX U
TUYECKUX HOPM, HOPM HHPOPMALIMOHHON 0€30MaCHOCTH;

BIIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3aLTUTH HH(OpMAIIUH,
MHQOpMaMOHHONW 0€30MaCHOCTH TUYHOCTUUH(POPMALIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUN B pEIICHUN

OHMOJIOTUYECKOTO COJIEP KaHUsI, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX HCTOYHUKOB (CpeIcTBa MacCOBOI MH(MOpMAIINH, HAYIHO-
HOMYJISIPHBIE MAaTEPUAIIbl); HHTEPIPETUPOBATH AITHUECKHE ACTICKTHI
COBPEMEHHBIX HCCIIEIOBAHMI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;
UHTEPIPETUPOBATH ITUIECKUE ACTIEKThl COBPEMEHHBIX HCCIIEIOBAHUH B
Ouosoruu, MeAUIMHE, OMOTEXHOJIOTHUH; pacCMaTPUBATh I100aIbHBIC
AKOJIOTUYECKHUE MTPOOIEMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOLIEHUIO K
HUM COOCTBEHHYIO MO3ULINIO0, YMEHHUE OLICHUBATh dTHUECKHUE ACTIEKTHI
COBPEMEHHBIX HCCIIEAOBaHHI B 0071aCTH OMOTEXHOJIOTHH U T€HETUYECKUX
TEXHOJIOTUH (KJIOHUPOBAaHUE, HICKYCCTBEHHOE OIJIOJOTBOPEHUE, HAIIPAaBICHHOE
M3MEHEHHE F€HOMa U CO3/laHue TPAHCTEHHBIX OPTaHU3MOB);

chopMupoBaTh yMEHHUS CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIC
COOOIIIEHUSI HA OCHOBE OMOJOTHYECKON HH(POPMALIMH U3 HECKOJIBKUX
MUCTOYHUKOB, TPAMOTHO HUCIIOIB30BaTh MOHATUWHBIN anmapat OuoJIoruu

OK 04. DdbdexTuBHO
B3aMMOJICHCTBOBATH
U paboTaTh B
KOJIJICKTUBE U
KOMaH/1e

TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOONIPEIEIIEHUIO;
-OBJIa/ICHUE HAaBBIKAMU Y4E€OHO-HUCCIIEI0BATEIbCKOM, TPOEKTHOMN U
COLIMAJIbHOU IEATEIbHOCTH;

OBnajzeHre yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JAEHCTBUSIMU: O)
COBMECTHAs NEATEIbHOCTD:

MMOHUMATh U UCIOJIb30BATh NPEUMYIIECTBA KOMaHIHON U MHAUBUIYAJIbHOU
paboTHI;

IIPUHUMATh L€ COBMECTHOU AEATEIBHOCTH, OPraHU30BbIBATH U
KOOPJAMHHUPOBATH JICHCTBUS O €€ JOCTUKEHUIO: COCTABJIATh IUIAH JICUCTBUM,
pacmpenensTh PoJik C yUeTOM MHEHUN YYaCTHUKOB O0CYXJaTh Pe3yIbTaThl
COBMECTHOM pabOTHI;

KOOPJUHUPOBATH U BBITIOJHSITH paboTy B YCIOBUSX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

OCYIIECTBJISATh MO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3TIMYHBIX
CUTYalHsSIX, TPOSIBIIATH TBOPUYECTBO U BOOOpakeHUe, ObITh HMHUIIMATUBHBIM
OBnazeHne yHUBEPCAIbHBIMU PETYJISITUBHBIMU JEUCTBUSIMU: T) IPUHSATHE
celsl ¥ IPyTUX JIIOJICH:

MPUHUMATh MOTUBBI U apPTyMEHTHI APYTUX JIFOJEH IPU aHATU3€E PE3yIbTaTOB

copMupoBaTh YMEHHS CO3/1aBaTh COOCTBEHHBIE TMCHbMEHHBIC U YCTHBIC
COOOIIIeHUsI HA OCHOBE OMOJIOTHYECKON HHGOPMALIMH U3 HECKOJIBKUX
MCTOYHUKOB, TPAMOTHO MCIIOJb30BaTh MOHATUIHBIN anmapat OMOJIOTHY;

yMETh BBIABUTATH THIIOTE3BI, MPOBEPATH UX SKCIIEPUMEHTAIBHBIMU CPEJCTBAMHU,
dbopmMyIHpYys 1eTb UCCIICIOBaHNS, AHATU3UPOBATh MOJYYEHHBIC PE3YyJIbTAThI U
JIe7aTh BBIBOBI; IPUHUMATh YYaCTHE B HAYYHO-HCCIIEA0BATEIBCKON paboTe 1Mo
OMOJIOTHH, SKOJIOTUH ¥ METUIIMHE, TPOBOAUMON Ha 06a3€ MIKOJIbHBIX HAYYHBIX
00111eCTB U MyOJUYHO MPECTABISATH MOJYYECHHbBIC PE3yJIbTaThl HA YYCHUUECKUX
KOH(pEpEeHIHUIX Pa3HOTO YPOBHS




NEeATEeNbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JIPYTUX JIIOJEH HA OLIUOKU;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMHU APYTOro YelIoBeKa

OK 07.
ConelicTBOBaTH
COXPaHECHUIO
OKpY>Kalolei cpeipl,
pecypcocOepeKeHHIO,
MPUMEHSITh 3HAHUS
00

W3MEHEHUH KIUMaTa,
TPUHIIATIBI
OEpEeKIUBOTO
IIPOM3BOJICTBA,

3 PeKTUBHO
JICCTBOBAThH B
Ype3BbIYaHBIX
CUTYaIHIX

B 061acTu 3K0JI0THYECKOro BOCITUTAHUS:

c(hOpMUPOBAHHOCTH HKOJOTUUECKON KYIbTYPhl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE NPUPOJTHOMN U
COLIMAJIBHOM CpeJibl, 0OCO3HAHUE IN100aJbHOTO XapaKTepa SKOJOTUUECKUX
npooeM;

IJIJAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUN B OKPYXKAIOIIEH Cpesie Ha
OCHOBE 3HaHM L[E€JIEH YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA;

AKTUBHOE HENPUATHE NENUCTBUN, IPUHOCIIIMX BpE OKPYKAIOILIEN Cpele;
YMEHHE MPOTHO3UPOBATH HEOJArONMPUATHBIE 3KOJIOTUYECKUE MOCIIEICTBUS
MPEANPUHUMAEMBIX AEUCTBHUM, IPEIOTBPALIATD UX;

PACIIMPEHNE ONBITA IEATEIBHOCTH IKOJIOTNYECKOW HAIPABICHHOCTH;
OBJIaJICHUE HAaBbIKAMH yu4e€OHO- UCCIIE0BATEIbCKON, IPOEKTHON U
COLIMAJILHOU IEATEIBHOCTH

BJIaJIETh CUCTEMON 3HAaHUI 00 OCHOBHBIX METOJIaX HAYYHOI'0 O3HAHUS,
UCIIOJIb3YEMBIX B OMOJIOTHUYECKUX UCCIEAOBAHUAX KUBBIX OOBEKTOB U
AKOCHUCTEM (OMHCaHNEe, U3MEPEHUE, MPOBEICHNE HAOIIOACHNH); cllIocobamMu
BBISIBJICHUSI M OLICHKH aHTPOIIOT€HHBIX U3BMEHEHUN B IPUPOJE;

YMETH BBISBIISITH OTJINYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
rpu0O0B, paCTEHUM, )KUBOTHBIX U YEJIOBEKA; PUCIIOCOOIEHHOCTh BUJOB K CpeJie
oOuTanus, abMOTUUECKUX U OMOTUYECKUX KOMIIOHEHTOB 9KOCHUCTEM,
B3aMMOCBS3€/ OPraHM3MOB B COOOIIECTBAX, AaHTPOIIONEHHBIX U3MEHEHUH B
AKOCHCTEMaX CBOCH MECTHOCTHU;

YMETh BBIACIATH CYIIECTBEHHbIE MPU3HAKA OMOJOTMYECKUX MIPOLIECCOB: OOMEHa
BellecTB (MeTaboJIM3M ), UHPOPMALIUK U TPEBPAILCHUS SHEPTUU, OPOKEHNUS,
aBTOTPO(HOro U reTepOTPOPHOTO TUIIOB MUTAHUS, GOTOCUHTE3A U
XEMOCHUHTE3a, MUTO3a, Meli03a, raMeToreHesa, sMOpuoreHesa,
NOCTAIMOPHUOHAIILHOT'O PAa3BUTHUSA, PA3MHOXKEHUS, UHIUBUIYaIbHOTO Pa3BUTHS
opraHu3Ma (OHTOT€HEe3a), B3aUMOICHCTBUS T€HOB, TeTepo3uca; 1eUCTBUN
UCKYCCTBEHHOTO 0TOOpa, CTaOWIIN3UPYIOLIETO, ABUKYLIETO U Pa3phIBAIOILIETO
€CTECTBEHHOr0 0TOOPA; aJIoNaTPUYECKOro U CUMIATPUUYECKOTO
BHU1000pa30BaHUsl; BIUSHUA IBUKYIIUX CUJ ABOJIOLMHU HAa TeHO(POH]
HOMYJIALIMK; TPUCIIOCOOJIEHHOCTH OPTaHU3MOB K CpeJlie 00UTaHus, YepeaoBaHuUs
HaIpaBJIEHUH BOJIIOLMH; KPYTOBOPOTa BELIECTB U MOTOKA SHEPTUU B
IKOCHCTEMAX




3. YCJIOBUS PEAJIMBAIIUU TPOT'PAMMBI INCIATIJINHBI

3.1. TpeGoBanusi K MHHHUMAJIBLHOMY  MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecne4eHn 10

Peanuzanus yaeOHOM TUCHUIIITMHBI OCYIIECTBIIAECTCS B y4eOHOM KaOMHETe XUMUH,
¢bu3uKu, OUOJIOTHH.

ObOopynoBanune y4eOHOro KaOuHera:

KOMIUIEKT pab04YrX MECT 00yJarommxcs,

pabouee MEeCTO MpenoiaBarelis,

JTUAAKTAYECKUE MaTepuabl 0 Y4eOHOU JUCIUTIIMHE.

Texnnuyeckue cpeacTBa 00y4eHus:

KOMIIBIOTED,

IIPOEKTOP,

poleccop,

JKpaH.

Jannast nmporpamma Juist 00y4eHust uHBanua0B u un ¢ OB3 peanusyercs ¢
COOJIIOICHUEM CIIETYIOIINX YCIOBHIA:

- JUIs JUI C HapyLICHUSAMH ONOPHO-ABUIATEIBHOrO ammapara (CBOOOJHOE
NEepPEeABIKEHUE IO ayAUTOPUHU BO BPEMS 3aHATHS, MEHBIINI 00bEM MPAKTUYECKHUX
paboT U UX KOJIMYECTBO, YBEITUUEHUE CPOKOB MOATOTOBKHU K 3a4ETHBIM paboTaM);

- JUIsl JIL C HapyLIeHUsIMU ciyxa ([ocajka Ha MepBOM — BTOPOM mapre;
oOecrieyeHue IUIAAKTUYECKMMH MaTepHajlaMd B TE€YaTHOM U B JJIEKTPOHHOM
BUJIC);

- IS JMIl C HapyIIEHUsIMU 3peHust (Iocajka Ha MepBOW — BTOPOHM MapTe;
o0ecrieueHrne IUAAKTUYECKUMU MaTephajlaMd B I€YaTHOM U B 3JIEKTPOHHOM

BUJIC).
3.2. UndopMaunnoHHoe odecnevyeHue 00yueHust
IlepeyeHb pekoOMeHIyeMbIX Y4€OHbIX U3IaHUM, T0TMOJTHUTEIHLHOM
JIUTEPATYPbI
OcHoBHas:

1. DnexkTpoHHO-OMONMHOTEUHas: cucTeMa «3HAHUYM»

2. Kamenckuit A.A., Kpukcynos E.A., [laceunuk B.B. O6mias ouonorus. 10—
11 k. — M.: lIpoda, [Dnexrponnsiit pecypc| — IbC Jlekra.

3. buomnorus. 10 - knacc: 6a30BbIi ypoBeHb: yueOHuK/B.B. Ilaceunuk, A.A.
Kamenckuit, A.M. Py6rioB [u np.]; noa penakuueii B.B. [Taceunnka — 5-¢
u3a. Crep. — Mocksa: [Ipocsemenue, 2023



4. buonorus. 11 - knacc: 6a30Bbii ypoBeHb: yueOnuk/B.B. [laceunuk, A A.
Kamenckuii, A.M. PyouoB [u np.]; mox penakuueii B.B. [Taceunnka — 5-¢
3. Crep. — Mocksa: [Ipocsenienue, 2023

JlonosiHMTEILHAS

1. buonorus. [IporpammHo-mMeToauueckue Matepuainsl. 6-11 kimacchbl

2. Dxonorus. [IporpammHo-MeToInueckue Matepuaisl. 5-11 kimacchl.

3. buonorwus. [Iporpammel amst 0011e00pa3oBaTeIbHBIX KO, TUMHA3HM, JTUIIEEB. S-
11 xmaccer

4. EcrectBo3Hanue. [IporpaMmel 17151 00111€00pa30BaTENbHbBIX KO, TUMHA3U,
mureeB. 5-11 xkimaccel

5. OleHKa KayecTBa MOATOTOBKU BBIITYCKHUKOB CpeHEN (ITOTHOM) IIKOJIBI IO
OMOJIOTHH.



4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUA
AN CIUITINHBI
IIpumepHbie TemMbl pedepaToB (10KJIAA0B), MHIUBUAYAJIbHBIX IPOCKTOB

Martepusi, GopMbI €€ IBHXKEHUS U CYIIECTBOBAHMUS.

[lepBeiit pyccknit akagemMuk M. B. JlomoHOCOB.

HckyccTBO M mponiecc NO3HAHMUS.

@u3nKa U My3bIKAJIBHOE UCKYCCTBO.

[[BeTOMY3BIKA.

@u3rKa B COBpEMEHHOM LIMPKE.

@u3nUECKHE METOIbI UCCIIEIOBAHUS MAMATHUKOB UCTOPUH, aPXUTEKTYPHI U
MPOU3BEAECHUI UCKYCCTBA.

HayuyHo-TexHHuuYecKkuil mporpecc u mpo0JieMbl 3KOJIOTHH.

buoTtexHoorns U reHHas nHxeHepus — texHoaorun XXI Beka.

HanoTexHOJIOrMs KaKk NPUOPUTETHOE HANPABICHUE PA3BUTHS HAYKH U
npou3BojicTBa B Poccuiickon denepannm.

OxpaHa OKpyXarled cpelbl OT XUMUYECKOTO 3arpsi3HEHUS.

PacTBOpBI BOKpYT Hac.

YcTpaHeHue )KeCTKOCTH BOAbI HA MPOMBIIIEHHBIX NPEATPUATHSAX.

Hctopusa BOBHUKHOBEHHUS M Pa3BUTHUSI OPTaHMYECKOW XUMHUH.

VYT1eBOIBI U UX POJIb B )KUBOU MPUPOJIE.

JKupsl kKak mpoayKT MUTAHUS U XUMUYECKOE ChIPhE.

HexBaTka mpo/10BOJIbCTBUS KakK rio0anbHas npo0jaeMa 4eJIoBeYecTBa U MyTH
€€ pelIeHus.

CpencTBa rUTMEHBl HA OCHOBE KUCJIOPOACOAEPKAIIUX OPTraHUYECKUX
COCIMHEHHUM.

CuHTEeTHYECKHE MOIOIIME CPEICTBA: IOCTOMHCTBA U HEAOCTATKH.

Jedunut Oenka B MUIIEBBIX TPOAYKTAX U €ro MPEOJ0JEHUE B paMKax
r100aIbHOM MPOI0BOJILCTBEHHON TPOTPaMMBI.

B.W. BepHazackuii u ero yuenue o ouocdepe.

HcTopus n pa3BUTHE 3HAHUM O KIIETKE.

Oxpy>karoniasi 4eJIOBEKa Cpe/la U €€ KOMIOHEHTHI: Pa3JIMYHbIe B3IJISIAbI HA
OJIHY MpoOiemMy.

[Tomynsimus Kak eMUHUIIA OMOTOTUYECKON IBOJIFOIUH.

[Tomysnus Kak 3KOJ0rMYecKasi €ANHULA.

CoBpeMeHHbI€ B3TJIs/1bl HA OMOJIOTHYECKYIO 3BOJIIOIUIO.

CoBpeMeHHBIE B3TIISIAbI HA IPOUCXO0KACHHUE YEJTOBEKA: CTOJKHOBEHUE
MHEHUH.

CoBpeMEeHHbIE METO/IBI HCCIIEN0BAHUS KIETKU.

Cpenbl 06MTaHUSI OPTaHNU3MOB: IPUUYUHBI Pa3HO0Opa3Usl.



XAPAKTEPUCTHUKA OCHOBHBIX BHJIOB YUEBHOM JESATEJIBHOCTU

CTYJAEHTOB

BBenenue

O3HakoMJIeHHE ¢ OMOJIOTMYECKUMH CUCTEMAaMHU PAa3HOT0 YPOBHS: KJIETKOW, OPraHU3MOM,
HNOMyJIALKeH, 5KocucTeMoi, buocdepoit. Onpenenenre poau OUOJIOTUN B POPMHUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA U PAKTUYECKON EATEIBHOCTH JIIOJIEH.
OOyueHue coOII0ECHUIO MPAaBUII MOBEECHUS B IPUPOE, OEPEKHOMY OTHOILIECHUIO K
OMONIOTHYECKUM 00BbEKTaM (PACTEHUSM M )KHBOTHBIM M X COOOIIECTBAM) U UX OXpaHe

XuMu4deckas OopraHu3anusia
KIICTKH

YMmenue IMPOBOAUTH CPABHCHHUC XUMHUYECKOHN OpraHu3allH KUBBIX U HCKHUBBIX 00BEKTOB.
HonyquI/Ie IpeaACTaBJICHUA O POJIM OPTAHUYCCKUX U HCOPTaHNYCCKHUX BCHICCTB B KIICTKC

Crpoenue u GpyHKUUH
KJIETKU

N3ydeHue cTpoeHUs KJIETOK 3YKApUOT, CTPOCHUSI 1 MHOT000pa3usl KJIIETOK PaCTeHHUI U
KABOTHBIX C IOMOIIBI0 MUKPOIIPENAPATOB.

HaOnroneHnue KIeTok pacTeHUM U )KUBOTHBIX MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOI penaparax,
UX OINHMCAHHUE.

[IpuroroBieHue U ONMCaHUE MUKPOIIPENAPATOB KIETOK PACTCHUN.

CpaBHEHHE CTPOECHUS KIETOK PACTEHUH U )KMBOTHBIX 110 TOTOBBIM MUKpOIpenapaTam

OOMeH BelecTB U
IpeBpaIicHUue YHEPTHH B
KJIETKE

YMeHue CTpouTh CXeMbl JHEPTETUUECKOTO 0OMEHa 1 OMOoCUHTEe3a OeKa.
[Tonydenue npeacTaBiaeHus O MPOCTPAHCTBEHHOM cTpykType Oenka, mosuekyn JAHK u PHK

JKu3HeHHBIN UK KIIETKHA

O3HaKOMJICHUE C KJIETOUYHOU TEOPUEHN CTPOEHHUSI OPTAHNU3MOB.
YMeHne caMoCTOATENbHO UCKATh JI0Ka3aTeNbCTBA TOTO, YTO KJIETKA — 3JIEMEHTapHasl KUBas
CHUCTEMa U OCHOBHAs CTPYKTYpHO-(YHKIIMOHAJIbHAS €IUHUIIA BCEX KMUBBIX OPTaHU3MOB

Pa3sMHOkeHMe oprann3mMoB

OBJIaI[eHI/Ie SHAHHUAMHA O PA3MHOKCHHH KaK O Ba)KHEMIIIEM CBOMCTBE JKHUBBIX OpraHu3mMoB.
YMeHue caMoCTOSITeIbHO HaXO0JIUThb OTIIMYHA MHUTO3a OT M€ﬁ03a, onpeaciasa 3BOJIIOIMOHHYTO
POJb 3TUX BUAOB ACJICHUA KIICTKHU

NunuBuayanbHOE pa3BUTHE

O3HaKoOMJICHHE C OCHOBHBIMH CTaausIMHU OHTOI'CHE3a HAa IPHUMCECPC Pa3BUTHUA ITIO3BOHOYHBIX




OopraHui3ma

KUBOTHBIX.

YMeHue xapakTepu30BaTh CTaAUU MOCTIMOPUOHAIBHOTO PA3BUTHUS HA MPUMEPE YETIOBEKA.
O3HakoMJIEHUE C MPU- YNHAMU HapYIICHUN B pa3BUTUU OPTaHU3MOB.

Pa3Butre yMeHus npaBUILHO (OPMUPOBATH H0KA3ATEIbHYIO 0a3y ABOJIIOIIMOHHOTO Pa3BUTHS
KUBOTHOTO MHUpPa

NuauBuayanbHOE pa3BUTHE

BrisBnenue u onucanue IIPU3HAKOB CXOJACTBA 3apoz[blme171 YCJIOBCKA U JIPYIUX ITO3BOHOYHBIX

yeJ0BeKa KaK JI0Ka3aTeIbCTBA UX BOJIIOIIMOHHOI'O POJICTBA.
[Tomy4yeHue npeacTaBICHUs O OCASACTBUSIX BIUSHUS aJIKOTOJIsI, HUKOTUHA, HAPKOTHYECKUX
BEIIECTB, 3arPsA3HEHUS CPEbl Ha PA3BUTHUE U PEMPOTYKTUBHOE 3JI0POBHE YETIOBEKA
3aKOHOMEPHOCTH O3HakoOMJIEHHE C HACJIEACTBEHHON U HEHACIEACTBEHHON U3MEHUYUBOCTBHIO U €€ OMOJIOTHUECKON
W3MEHYUBOCTHU POJIBIO B ABOJIIOIUM )KUBOTO MUpA.

[Tosiyyenne mpencTaBIeHUs O CBSA3M TIEHETMKM MW MeauuuHbl. (O3HakoMIIEHHE C
HACJICACTBEHHBIMU OOJIC3HSIMU U€JIOBEKA, UX MPUYUHAMU U TPOQUIAKTUKOM.

N3ydeHue BIMAHUS AJTKOT0JIU3Ma, HAPKOMAaHUU, KyPEHUs Ha HACJIEACTBEHHOCTh Ha
BHUJICOMAaTEpHUAe.

AHanu3 (EHOTUIMMYECKONW H3MEHYHMBOCTH. BBISBICHHE MyTareHOB B OKpYyKawIIeh cpeae u
KOCBEHHAas OLIEHKA BO3MOKHOTO UX BJIUSHUS HA OPTraHU3M

OCHOBBI CEJIEKIUH
pACTE€HUI, KUBOTHBIX U
MHUKPOOPTaHU3MOB

[TonydeHue mpeacTaBiIeHUs O TCHETUKE KaK O TCOPETHUYCCKOW OCHOBE CEJICKITHH.

Pa3BuTne MeTanpeIMeTHBIX YMEHHH B MPOIIECCE HaX0XKACHUS Ha KapTe IIEHTPOB MHOTOOOpa3us
U TIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN U TOMAITHUX KUBOTHBIX, OTKPhIThIX H. U.
BaBuioBbiM.

N3ydeHue MeTo10B THOPUIU3AIINHU U UCKYCCTBEHHOTO 0TOOpa. YMeHue pa3ouparscs B
ATUYECKUX ACTEKTAaX HEKOTOPHIX JOCTHKCHUN B OMOTEXHOJOTHHU: KIOHUPOBAHUH )KUBOTHBIX U
npobJieMax KJIOHUPOBAHUS YEIIOBEKA.

O3HaKOMJICHHE C OCHOBHBIMU JIOCTH)KCHUSMH COBPEMEHHOM CEJICKIIUH KYJIbTYPHBIX PACTCHUH,




AOMAIIHUX XUBOTHBIX U MUKPOOPIraHUu3MOB

[TpoucxoxacHue u
HayaJbHBIC dTAIbl Pa3BUTHS
KU3HU Ha 3eMJIe

AHaH3 U OLIEHKA PA3JIUYHBIX TUIIOTE3 MPOUCXOKICHUS KU3HU.

[Tonydenue npeacraBiaeHust 00 yCI0KHEHUH >KMBBIX OPTaHU3MOB Ha 3eMJie B IIpoIiecce
ABOJIIOLUU.

YMeHue 3KCepUMEHTaIbHBIM ITyTEM BBISBIATH aJIAITUBHBIE OCOOCHHOCTH OPTaH U3MOB, UX
OTHOCUTEIbHBIN XapakTep. O3HAaKOMIJIEHUE C HEKOTOPBIMH MPECTABUTEIAMU PEIKUX U
MCYE3al0IINX BUJOB PACTCHUHN U KUBOTHBIX.

[IpoBenenue onucanust ocooeit 0JHOTO BUIA 110 MOP(HOIOTHYECKOMY KPUTEPHUIO TIPU
BBITIOJTHEHHH J1abOpaTOpHOM paboThl. BhIsiBIEeHHE YepT MPUCTIOCOOIEHHO CTH OPTaHU3MOB K
pa3HbIM cpefaMm oOuTaHus (BOJAHOM, HA3€MHO- BO3IYIITHOM, TOYBEHHOM )

MuKpo3BOIIOLUS U
MAaKpO3BOIIOLNA

O3HakoMIJICHUE ¢ KOHIICTITUEH BUA, €€ KPUTEPUIMH, TTOA00p MPUMEPOB TOTO, YTO MOTYJISAIIHS
— CTPYKTypHas ¢AUHUIIA BUIa U DBOJIOIIHH.

O3HaKOMJICHUE C ABMKYIIMMUCS CHJIAMH YBOJIIOIIUHU U €€ J0Ka3aTeIbCTBAMH.

YcBoeHUEe TOro, YTO OCHOBHBIMHU HAMPaBICHUSIMHU YBOJIIOIIMOHHOTO TIporpecca sBISIIOTCS
OMOJIOTUYECKUI MPOTrpecc U OUOTOTHYECKHUI perpecc. Y MEHUEe OTCTauBaTh MHEHHUE, O
COXpPaHEHUU OUOJOTHYECKOT0 MHOT000pa3us Kak OCHOBE YCTOMUMBOCTHU Onochepsl u
MPOTPECCUBHOTO €€ Pa3BUTHS. Y MCHUE BBISIBIIATh IPUIUHBI BEIMUPAHUS BUIOB

AHTpOTOTeHE3

AHanu3 U OLIEHKA Pa3JIMYHbIX TUIIOTE3 O MPOUCXOKIECHUH YEIIOBEKA.

Pa3BuTue yMeHUsl CTPOUTH 0KA3aTEIbHYIO 0a3y M0 CPaBHUTEIBbHOM XapaKTEpUCTUKE YeIOBEKA
Y [IPUMATOB, JOKa3bIBASl UX POJICTBO.

BrIsiBIEHHE 3TanOB 3BOJIFOLUH YEJIOBEKA

UYenoseueckue pacsl

YMmenue AOKa3bIBATh PABCHCTBO YCIOBCUYCCKUX paC HAa OCHOBAHHUHU UX POACTBA U CAMHCTBA
MMPOUCXOXKACHUS. Pa3zButue TOJICPAHTHOCTHU, KPUTHKA paCu3Ma BO BCEX €TI0 MPOABIICHUAX .

DKOJIOTUSI — HayKa O
B3aMMOOTHOIICHUSIX

N3ydenue skosiornyeckux (akToOpoB U UX BIMSHUS HA OPTaHU3MBI.
3HAaKOMCTBO C 3KOJIOTUYECKUMHU CUCTEMAMU, UX BUJOBOU U MPOCTPAHCTBEHHON CTPYKTYPaMH.




OpraHu3MOB MEX]ly o001
Y OKPY>Karollen cpeaou

YMeHne 00BbACHITh TPUYHHBI YCTOMYMBOCTH M CMEHBI 9KOCHCTEM.

O3HakOMJIEHUE C MEXBUIOBHIMU B3aUMOOTHOIIEHUSIMU B 9KOCUCTEME: KOHKYpPEHIUEH,
CUMOMO030M, XUIITHHYECTBOM, TIapa3UTU3MOM.

YMeHue CTpOUTh APYCHOCTh PACTUTEIBHOTO COOOIIECTBA, MUILEBBIC IIETTH U CETU B OMOIIEHO3E, a
TaKXe dKOJIOTHYECKUE MHUPAMUIBI.

3HaHHUE OTIIMYUTEIHHBIX MPU3HAKOB NCKYCCTBEHHBIX COOOIIECTB — arpOdKOCUCTEMBI U
ypOOIKOCUCTEMBI.

OnucaHue aHTPONOTEHHBIX U3MEHEHUN B €CTECTBEHHBIX MPUPOAHBIX JIaHAMIA(PTaX CBOCH
MECTHOCTH.

CpaBHUTEIIBHOE OMMCAHUE OJIHOM U3 €CTECTBEHHBIX MPHU- POJAHBIX CUCTEM (HapuMep, jeca) u
KaKOW-HUOYIb arpOIKOCUCTEMBI .

CocraBieHre cXeM Iepeiaur BEIISCTB ¥ YHEPTHH 110 IEIISIM IMTUTAHUS B IPUPOTHON IKOCHCTEME
U arpoleHo3e.

buocdepa — rinobanpHas
PKOCUCTEMA

OsznakomiieHue ¢ yuenuem B. W. Bepnajackoro o 6uocdepe kak o riiodaibHON SKOCUCTEME.
Hanuuue npeacTaBieHuss 0 CXeMe 9KOCUCTEMBI Ha MpU- Mepe Ouocdepbl, KpyroBOpOTE BEIIECTB
U MIpeBpaIleHUN YHEPTUU B Oruocdepe.

YMeHue n1oka3biBaTh POJIb )KMBBIX OPTAaHU3MOB B Onocdepe Ha KOHKPETHBIX MpUMeEpax

buocdepa u uenosex

Haxoxnenue cBsizu usMeHeHus B Onocdepe ¢ mocieCTBUIMU JI€ATEILHOCTH YEJI0BEKa B
OKpY’KawlIeHn cpene. YMEeHUue onpeensiTh BO31EHCTBUE MPOU3BOJICTBEHHOMN IEATEIbHOCTH Ha
OKpY>KaroIIy0 cpely B o0yiacTu cBoeu Oyayiieit npodeccun.

O3HakoMJIEHUE € TTI00ATBHBIMU SKOJIOTHYECKUMH MPOOJIeMaMu U YMEHUE ONPENEsATh MyTH UX
pelieHus.

OnucaHue U NpakTUYECKOE CO3/JaHNuE UCKYCCTBEHHOM 3KOCUCTEMBI (IPECHOBOAHOTO
akBapuyma). PemieHre 3K0- TOrMYeCcKuX 3aj1ad.

JleMoHCTpUpOBaHKNE YMEHUS MTOCTAHOBKH II€JIEH eI TeIbHOCTH, TIJIAHUPOBAHUS COOCTBEHHOM




NEeATEeIbHOCTHU JIJIsl TOCTHXKEHUS MTOCTABJIECHHBIX L[EeNIeH, MPEeIBUICHHUS BO3MOXKHBIX PE3yJIbTaTOB
ATUX AEUCTBUMN, OpraHU3aLMN CAMOKOHTPOJIS U OLICHKH MOJIYYEeHHBIX pe3ysibTaToB. OOyueHue
COOJIIOZICHUIO TTPABIII MOBEJICHUS B MPUPO/IE, OEPEIKHOMY OTHOILICHUIO K OMOJIOTHYECKUM
00BbeKTaM (pacTEHHUSIM, ’KUBOTHBIM M UX COOOIIECTBAM) M UX OXpaHe

Koa n
HauMeHOBaHHe
(popmMupyembIX
KOMIIeTeHIIU

IlnaHupyembie pe3yJibTATHI OCBOCHUSA IMCHUIIIMHBI

Oommue’

JMCcOunInHapHbIe’

OK O1. Beibupars
CIIOCOOBI
pelieHus 3a1a4
npodeCcCHOHAIIbH
OU IESTEIbHOCTHU
MIPUMEHHUTEIIBHO K

B yacTi TPy10BOT0 BOCIMTAHUSA:

- TOTOBHOCTbH K TPY/ly, OCO3HaHUE IIEHHOCTU
MacTepCcTBa, TPYA0IIO0UE;

- TOTOBHOCTb K aKTUBHOM JESITCIILHOCTH
TEXHOJOTUYECKOU U COLIMAJIbHOM HAPaBJICHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATH, INIAHUPOBATH H

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIH
OMOJIOTUU B CUCTEME HayYHOTO 3HAHUS;
(YHKUIHMOHATBHOW TPAMOTHOCTH YEJIOBEKA IS
pelIeHUs KUZHEHHBIX PoOJIeMm;
c(OpPMUPOBAHHOCTh YMEHUS PACKPHIBATh
CoJIep’KaHuEe OCHOBOIIOIAraloIMX OMOJOTHYECKIX

Pa3IN9YHbIM CaMOCTOATCIbHO BBIIIOJHATE TaKYIO ACATCIbHOCTD, TCPMHUHOB U MOHATUU: KU3Hb, KJIICTKA, TKaHb, OPI'aH,
KOHTCKCTaM -HHTepeCI(paBHHHHBmdC@GpﬂN[HpO@GCCHOHaHBHOﬁ OpFaHHSM,BHﬂ,HOHYHHHHﬁ,BKOCHCTeMa,6HOHGHO$
4 YxasLBaoTCsa JIMYHOCTHHE U MeTalpeIMeTHEEe pe3yabTaTe M3 O®I'0OC COO (B noclenHey penmakumm or 12.08.2022), dopMupyeMre

obmeobpasoBaTEeJIbHOM OUCLUIIIIVHOM

5ﬂMCHMHHMHapHMe (mpeIMeTHHE) pPesyJbTaTh yKas3bBalTCad B cooTBeTcTBUM Cc OI'OC COO (B nocyemHeM pemakumm ot 12.08.2022)




NEesATEIbHOCTH,
OBnazieHNe YHUBEPCATbHBIMU YUEOHBIMU
MO3HABATENIbHBIMU JCHCTBUSMHU:

a) 0a30BbIe JIOTUYECKHUE NeHCTBUS:

- CaMOCTOSITENBHO (POPMYIUPOBATH U
aKTyaJIM3uPOBATh MPOOJIEMY, pacCMAaTPUBAThH €€
BCECTOPOHHE;

- YCTaHABIUBAThH CYIIECTBEHHBIA MPU3HAK WITH
OCHOBAHWSI JIJIs1 CPAaBHEHUS, KJIAaCCU(DUKAITUN U
00001IICHMS,

- OTIPEIEIIATH LIEU ACSITCIIBHOCTH, 33]1aBaTh
mapamMeTphl U KPUTEPUH UX JTOCTHIKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTU U TPOTUBOPEUHS B
paccMaTpUBaeMbIX SBICHUSIX;

- BHOCUTb KOPPEKTHUBHI B JESATEIHHOCTD, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OIIEHUBATh PUCKU
MOCJIE/ICTBUN JIEATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEUICHUU
YKU3HEHHBIX TPOoOIeM

0) 0a30BbIE HCCJIEI0BATEILCKUE €I CTBU:

- BJIaJICTh HaBBIKaMU y4e€OHO-UCCIIEIOBATEIIbCKON U
MIPOCKTHOM JEATETLHOCTH, HABBIKAMH Pa3peIICHUS
npo0JieM;

- BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIC CBSI3H H
aKTyaJIM3uPOBATh 3a7a9y, BBIJIBUTATh TUIIOTE3Y €€
perieHus, HaXOAUTh apTyMEHTBI JUIsl I0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPhl U
KPUTEPHUH PEIICHUS;

ouocdepa; MeTaboau3M (OOMEH BEIIECTB U
IpeBpalleHue SHEPTuH ), TOMEOCTa3
(camoperymsius), OMOCUHTE3 OelIKa, CTPYKTypHas
OpraHU3allusl )KUBBIX CUCTEM, TUCKPETHOCTb,
caMOpEeTryJIAIHs, CAMOBOCIIPOU3BEACHUE
(penpoayKIusi), HaCJIeICTBEHHOCTh, U3MEHYUBOCTb,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAS
OpraHu3allus;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPHIBATH
COJIep>KaHNE OCHOBOIOJIATAIOIMINX OMOJIOTHYECKUX
TEOPUN U TUNIOTE3: KJIIETOYHOM, XPOMOCOMHO,
MYTallMOHHOM, 3BOJIFOIIMOHHOM, IPOUCXOKICHUS
KU3HU U YEJIOBEKA;

c(hOpMHUPOBAHHOCTH YMEHHS PACKPHIBATD
OCHOBOIIOJIArarIue OMOJIOrMUYeCKUe 3aKOHBI U
3akoHoMepHOocTH (I'. Mennens, T. Moprana, H.W.
Basumnosa, O. I'ekkens, @. Mroiepa, K. bapa),
TPaHULbl UX IPUMEHUMOCTH K KMUBBIM CUCTEMAM;
NPpUOOPETEHUE OTbITa MPUMEHEHHUS OCHOBHBIX
METOJI0OB HAYYHOT'O TIO3HAHMUS, UCTIOJIH3YEMBIX B
OmoJIoruu: HaOMIOICHUS U OTIMCAHUSI )KUBBIX CUCTEM,
MPOIIECCOB U SIBJICHUI; OpraHU3alluU U MPOBEICHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUS
TUTIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXITY
UCCIIEyeMbIMU BEIMUMHAMU, OOBICHEHUS
MOJIYYCHHBIX PE3yJbTAaTOB U (HOPMYITUPOBAHUS
BBIBOJIOB C MCIIOJb30BAaHUEM HAYUYHBIX TTOHSATHUH,
TEOPUHN U 3aKOHOB;




- AaHAJIM3UPOBATH MTOJIYYECHHBIE B XOJI€ PEILICHMS
3a/1a4u Pe3yJIbTaThl, KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTD, IPOIHO3UPOBATH N3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETb IIEPEHOCHUTH 3HAHUS B II03HABATEIIBHYIO U
PaKTUYECKYIO 00JIaCTU KUZHEIEATEIbHOCTH;

- YMETh UHTEIPUPOBATh 3HAHMS U3 PAZHBIX
MIPEIMETHBIX 00J1acTei;

- BBIJIBUTaTh HOBBIE UJIEU, IPEIAraTh OPUTHHAIbHbIE
MOJXO/Ibl M PELIEHUS;

- CIIOCOOHOCTD UX MCIOJIB30BAHMS B IO3HABATEIBHOM
Y COLMAJIbHOM MTPAKTHKE

c(hOpMHPOBAHHOCTb YMEHHS BBIJICIISATh
CYIIIECTBCHHBIC ITPU3HAKU BUPYCOB, KIIETOK
IPOKAPHUOT M 3YKAPUOT; OTHOKJICTOUHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB,
OMOTreOIICHO30B M 9KOCHCTEM; OCOOCHHOCTH
IIPOIIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS
SHEPTHHU B KJIETKE, (POTOCHHTE3A, MIIACTUIECKOTO 1
HEPTETUYECKOTO 0OMEHa, XEMOCUHTE3a, MUTO3a,
Mei03a, OTUIOA0TBOPEHUS, Pa3BUTHS U PA3MHOKEHUS,
WHINBUyaJIbHOTO Pa3BUTHS OpPTaHU3Ma
(oHTOTrEHE3a), 00PHOBI 3a CYIIECTBOBAHMUE,
€CTECTBEHHOT0 0TOOpa, BU1000pa30BaHMS,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOUTaHus,
BIIUSIHUSL KOMITOHEHTOB 9KOCUCTEM, aHTPOIOTEHHBIX
U3MEHEHHUI B 9KOCUCTEMaX CBOEH MECTHOCTH,
KpPYroBOpOTa BEIECTB U MPEBPAILICHUE SHEPTUH B
ouocdepe;

c(hOpMHUPOBAHHOCTH YMEHHUS PEIIaTh OMOJIOTUYECKHE
3a/1a4M, COCTABJIATh TEHOTUITUICCKUE CXEMBI
CKpEITUBAHUS JJIS Pa3HBIX THUIIOB HACIICIOBAHUS
IIPU3HAKOB Y OPTaHU3MOB, COCTaBJISTh CXEMBI
IIEpPEHOCAa BEIIECTB U YHEPTUH B SKOCHCTEMaX (TN
MTUTAHUS, TTUITCBHIC CETH)

OK 02.
Hcnons30BaTh
COBPEMEHHBIC
CpeJICTBA MOKCKA,
aHaJIu3a u

B o0Js1acTH HEHHOCTH HAYYHOI'0 IO3HAHUS:
- chopMHPOBAHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOILLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKH,
OCHOBAHHOI'O HA JUAJIOre KYJBTYD,

c(hOpMHUPOBAHHOCTh YMEHUI KPUTHIECCKH OIICHHBATH
uHGOpMAITHIO OMOJIOTUYECKOTO COACPKaHNs,
BKJIFOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3
Pa3JIMYHBIX UICTOYHUKOB (CPEACTBA MAacCOBOM
uH(GOpPMAITIH, HAYYHO-TIONMYJIIPHBIEC MaTepUaIb);




UHTEPIIPETAIINH
uHpopMau u
UHPOPMAITMOHHBI
¢ TeXHOJIOTUH JIJIs
BBITIOJTHCHHS
3a1a4
npodeccruonanbH
OM JEATENBbHOCTH

CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B
HOJIUKYJIBTYPHOM MUPE;

- COBEPILEHCTBOBAHME A3BIKOBOM M YNTATENBCKON
KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJCHCTBUS MEKIY
JIOABMH U [TO3HAHUS MUPA;

- 0CO3HAaHHE LEHHOCTH HAYYHOH ESTEeIbHOCTH,
TOTOBHOCTbH OCYILIECTBIISATh TPOECKTHYIO U
UCCJIEI0BATENBCKYIO IEATEIbHOCTh MHANBUIYAJIBHO
U B IpyINIIE;

OBnazieHNE YHUBEPCATBLHBIMU YU4EOHBIMU
MO3HABATEJIbHBIMU JCHCTBUSMH:

B) padora ¢ undopmanueii:

- BJIaJIETh HaBbIKaMU MOJyYeHUs] HHPOPMAIUH U3
VCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIBHO
OCYLIECTBJIATH IIOUCK, AHAJIN3, CUCTEMATU3aLUIO U
MHTEPIPETALNIO HH()OPMALIUY PA3TUYHBIX BUAOB U
(dbopM npeacTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢
y4€TOM Ha3HauY€HUsI HHPOPMALIUK U LEJIEBOI
ayJIMTOPHUH, BBIOUPASI ONTUMAIIbHYIO (hOpMY
NPEICTABIICHUS U BU3yaJlU3aliy;

- OLIEHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh
uH(pOopMaIuK, €€ COOTBETCTBUE MTPABOBBIM U
MOPAJILHO-3THYECKUM HOpMaM;

- HCTIOJIb30BATh CPEACTBA MH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B PEILICHUN
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3alMOHHBIX 3aJ1a4 ¢ COOII0ICHUEM

MHTEPIPETUPOBATH ITUYECKHE ACTIEKTHI
COBPEMEHHBIX HCCIIeIOBaHUN B OMOJIOTHH,
MenuIHe, OMOTEeXHOJIOTHH; pacCMaTpUBaTh
ri100aIbHbIE SKOJIOTHYECKHE TPOOIeMBbI
COBPEMEHHOCTH, ()OPMHUPOBATDH IO OTHOIICHHIO K
HUM COOCTBEHHYIO MO3UITHIO;

c(hOpMHUPOBAHHOCTh YMEHH CO3/1aBaTh COOCTBEHHBIC
NUCHbMEHHBIE M YCTHBIE COOOIIIEHUSI HA OCHOBE
OHOJI0rHYecKoi HHPOPMAIIUN U3 HECKOIBKUX
HUCTOYHUKOB, TPAMOTHO MCIOJIb30BAaTh MOHSITHIHBIHI
amnmapat OMoJIOTur




TpeOOBaHUI 3PrOHOMUKH, TEXHUKU OE€30MTaCHOCTH,
TUTHEHBI, pecypcocOepexeHrs, IPaBOBBIX U
TUYECKUX HOPM, HOPM HMH()OPMAITMOHHOM
0€e30I1aCHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI
uHpopMaIuu, HHPOPMAIIMOHHONW 6€30MaCHOCTH
JUYHOCTH

OK 04.
DddexTuBHO
B3aMMOJICHCTBOBA
Th U pabOTaTh B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOOIIPEACIICHUIO;

-OBJIaJICHUE HABBIKaMU y4e€OHO-UCCIIEI0BATEIbCKOM,
MMPOEKTHOM Y COLIMAIBHOM JIESITEIbHOCTH;
OBJ1aieHNe YHUBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMU A€CTBUSIMM:

0) coBMeCTHasi 1esITeJIbHOCTD.

- IOHUMATh Y UCTO0JIb30BaTh MPEUMYIIECTBA
KOMaH/JHOW ¥ MHAUBUIyaIbHON pabOTHI;

- IPUHUMATB 11€JIM COBMECTHOM JIECSITEILHOCTH,
OpPraHU30BBIBATh U KOOPJIUHUPOBATH JICUCTBUS 110 €€
JIOCTHKCHHIO: COCTABIIATh IJIaH JCHCTBUM,
pacrnpenensTh poJik ¢ Y4eTOM MHEHHN YYaCTHUKOB
00CyXaTh Pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATH PAOOTY B YCIOBUSX
peabHOr0, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMOJICHCTBUS,

- OCYILIECTBJIATH TO3UTUBHOE CTPATETUUECKOE
MOBE/ICHUE B PA3JIMUHBIX CUTYyaIUsIX, IPOSBIATh
TBOPYECTBO U BOOOPaKEHHUE, OBITh HHUITUATHBHBIM
OBJiaieHNe YHUBEPCAJTbHBIMH PEryJSTUBHBIMHU

PUOOPETEHHE OIbITa MPUMEHEHHS] OCHOBHBIX
METOJIOB HAYYHOTO ITO3HAHMS, HCTIOJIB3YEMbIX B
OMOJIOTHHN: HAOIIOACHUS 1 OIMCAHMS JKUBBIX CUCTEM,
IIPOIIECCOB U SBJICHUI; OpTaHU3AINH U POBEIACHUS
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUS
TUIIOTE3, BBISBICHUS 3aBUCUMOCTH MEXITY
UCCIIeTyeMbIMU BEJIMUMHAMU, OOBSICHEHUS
MOJTYYEHHBIX Pe3yJIbTaTOB U (DOPMYJIHMPOBAHUS
BBIBOJIOB C HCITOJIb30BaHNEM HAYYHBIX TTOHATHUH,
TEOpHUH U 3aKOHOB




NeUCTBUSAMMU:

) IPUHSITHE Ce0s1 M IPYTHX JIIO/IeH:

- IPUHUMAaTh MOTUBBI U apTyYMEHTBI IPYTUX JIFOJICH
MIpY aHAJIU3€E PE3YIbTATOB JAEATECIBLHOCTH;

- IPU3HAaBaTh CBOE MPAaBO U MPABO APYTHUX JIOJCH Ha
OIIINOKHU;

- pa3BUBATh CITIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAN
JIPYTOro 4eJ0BeKa

OK 07.
ConericTBOBaTh
COXPaHEHHUIO
OKpYKaromen
cpelbl,

pecypcocOepekeH

W10, IPUMEHSTH
3HaHUs 00
U3MEHECHUH
KJIMMaTa,
TIPUHITUTIBI
OEpEKIIUBOTO
IPOU3BO/ICTBA,
3¢ pexTuBHO
JIEUCTBOBAThH B
YpE3BBIYANHBIX
CUTYaIHIX

B 00s1acTH 3K0J10r14€CKOro BOCIIMTAHUS:

- c(pOpMUPOBAHHOCTH FKOJOTUYECKON KYJIbTYPHI,
ITOHMMAHUE BIUSHUS COLMATBHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHME IPUPOTHOU U COLIUAIIBHOU
Cpelbl, 0OCO3HaHUE TI00albHOI0 XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

- INIAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUM B
OKpY’KaloLIEen cpeie Ha OCHOBE 3HAHUA Lieen
YCTOMYMBOI'O Pa3BUTHs YEJIOBEUECTBA,;

AKTUBHOE HENPUATHE IEUCTBUN, TPUHOCAIIUX BPEL
OKPYKaIOIIEN CpeIe;

- YMEHHUE MPOTrHO3UPOBATh HEOJIArONPUATHBIE
DKOJIOTUYECKHUE MOCIEACTBUS MPEANPUHUMAEMBIX
JNEWCTBUM, TPEAOTBPAILATH UX;

- paclIUpEeHHE ONbITA AEATEIBHOCTH IKOJIOTUIECKON
HaIIPaBJICHHOCTH;

- OBJIaJIEHUE HaBbIKaMH y4eOHO-HCCIIE0BATENbCKOM,
MIPOCKTHOM Y COIUAIIBHOM JICSITEIIbHOCTH

c(hOpMHUPOBAHHOCTh YMECHUS IPUMECHSTh
MOJTyYEHHbIC 3HAHUS JIJIs1 0ObSICHEHUS
OMOJIOTUYECKHUX MPOIECCOB U SIBJICHUM, IS
MIPUHATHUS IPAKTUYECKUX PELICHUN B IIOBCECIHEBHOM
’KM3HH C IIEJIBI0 0O0ecrieueHus 0€30IMacHOCTH CBOETO
310POBbS U 3JI0POBbS OKPYKAIOIIHNX JIFOJIEH,
COOJIFOICHUS 37I0POBOT0 00pa3a KU3HU, HOPM
TPaMOTHOIO TTOBEJACHUS B OKPYKAKOIIEH TPUPOTHOU
cpeze; MOHUMaHue HEOOXOAMMOCTH UCITOIb30BaHUS
JIOCTUKEHUIU COBPEMEHHOUN OMOJIOTUH U
OMOTEXHOJIOTH JIsI pallMOHAJIBHOTO
MPUPOAOTIOIB30BAHUS




