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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuebrHomy Kypcy " OOmias 6monorus" Ha ypoBHE CPEITHETO
obmero oOpa3oBaHusi pa3paboraHa Ha ocHOBe DenepanbHOr0 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparun», OI'OC
COOQO, Konuenuuu npenojaBanus yuyeOHoro npeamera «buonaorus» u OCHOBHBIX
noJio’keHu# eaepanbHON pabouei mporpaMMbl BOCITUTAHHUSL.

YueOnpiii  kypc « OOmass OMOJOTHS» SBISETCS OMHUM W3 KOMIIOHEHTOB
npeaMeTHOM obnactu «EcTecTBeHHO-HAay4HbIE MPEAMETH» U OPUEHTUPOBAH Ha
MPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHHUTATENIBHBIX M PA3BUBAIOIIUX
3a/lay, CBS3aHHBIX C MpodopueHTanyed 00y4aromuXCcsi U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUWA, CBS3aHHOTO C OHMOJIOTHEH,
MEIUIUHON, 3KOJIOTUEN, ICUXOJOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

B nporpamme kypca 1m0 oOmeid ~— OHUOJOTMM peain30BaH MPUHITUI
MPEEMCTBEHHOCTH C U3Y4YCHHUEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Omarojaps dYeMmMy [MpPOCMAaTpPUBAETCS  HANpPaBICHHOCTh  Ha
MoCJeAyoNiee pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  IKOJOTUUYECKOTO
MBIIUICHUS, TPEACTABICHUM O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIIUTaHUE
OepeKHOTO OTHOIIECHUS K OKpYKarollel MpupoHoil cpene. B mporpamme taxxke
MOKa3aHbl BO3MOKHOCTHU B peanuzauuu TpedoBanuii ®I'OC COO k niaHupyeMbIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMHpPOBaHUM OCHOBHBIX BHUJIOB  y4e€OHO-TIO3HABAaTEIBHOM  JIESITEIILHOCTU
OOy4YaromMxcst MO0 OCBOCHHUIO COJIEpPKaHUS OHOJOTUYECKOTO 00pa3oBaHHUS Ha
YPOBHE CpEeAHETO 00111ero 00pa3oBaHuUsl.

YyeOHbIE KypCc OpPHUEHTUPOBAH Ha pacUIMpEeHHe U yriayOjeHue 3HaHUU
oOyyaromuxcst 00 001Iet OroaorUM.

[ens u3ydeHus: yaeOHOTO Kypca— OBIaJCHHE OOYYAIOIIMMUCS 3HAHUSIMU O
CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHu3allid >XUBBIX CHCTEM pPAa3HOrO paHra H
NpUOOpPETEHUE YMEHUIN HMCIO0JIb30BaTh 3TU 3HAHUA B (DOPMUPOBAHUM MHTEpEca K
onpenenéHHo o0jacTu  NpodecCUOHAIBHON  ACSTETbHOCTH, CBSI3aHHOM C
Ouosiormed, WM K BBIOOPY y4eOHOTO 3aBEACHUS JJis1  MPOJIODKCHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

JlocTikeHne e u3ydeHus y9eOHOTo Kypca OOECIeUMBACTCSl PelIeHUEM
CJIEIYIOLIUX 3a/1a4:

OCBOCHHE OOYyYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIax, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KapTUHY MHUPA; O
CTPOCHHH, MHOT000pa3ud M OCOOCHHOCTSAX OHOJIOTHYSCKHX CHCTeM (KIIeTKa,



OpraHu3M, MOMyJSIus, BUA, OMOTeo1eHo3, ouocepa); 0 BBIIAIOUINXCS OTKPBITUSIX
¥ COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHUE OOYYaroMIMXCsA C METOJaMU TO3HAHMS KUBOW MPHUPOJBI:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMM DPa3BUTHUS, TEHETHKU WU
CEJICKUMHU, OWOTEXHOJOTMM M CUHTETHYECKOHM OWOJIOTMH, MaJCOHTOJOTHUH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEJIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu U B Ipuponae (HaONIOAEHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(POPMAIUIO; MOJIH30BATHCS
OMOJOrMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTHYECKUMHU
npobJieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCJIEJACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpPYXKalIIeld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOLIMX  JIIOJIe; OOOCHOBBIBATH U  COONIOJATh  MEpbI
npoQHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJIE U
obecrnieueHus: 0€30MacCHOCTH COOCTBEHHOW >KU3HENEATEIbHOCTU B YPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAYUYHbIE OTKPBITHA B 00JIACTH OMOJIOTHH;

pa3BUTHE y OOyYaIOMIMXCA MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBaHUSIMM B OWOJIOTUH, pEIIaeMbIMH €10 MpodiieMaMH, METOJ0JIoTHeH
OMOJIOrMYECKOT0o UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIEPUMEHTAIIBHBIX
UCCJIEIOBAHNM, pelIeHHs] OMOJIOTMYECKUX 3a7a4, MOJECIMPOBAHUS OMOJIOTUYECKUX
O0OBEKTOB U MPOLIECCOB;

BOCIHUTAaHUE Yy 00y4YarOIMXCsl LIEHHOCTHOTO OTHOILEHUS K )KUBOW MPHUPOJE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHHUE 3KOJOTUUECKOH,
IF€HETUYECKOM TpPaMOTHOCTH, OOIIel KyJIbTypbl TMOBEACHUS B MNPHUPOJE;
MHTErPALMH €CTECTBEHHO-HAYUYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
IPUPOJIOTIOIB30BAaHUM HAa OCHOBE MCHOJIb30BAaHUS OMOJIOTMYECKUX 3HAHUH U
YMEHUH B IOBCEIHEBHOW KU3HU;

CO3JaHMEe  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIUBUIYaJIbHON oOpa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
NOCIEAYIOUEMY MPOPECCHOHATBHOMY CaMOOIPEICICHNI0, B COOTBETCTBUH C
WHIMBHUIYyaJIbHBIMU UHTEPECAMH U TOTPEOHOCTSIMHU pPErroHa.

OO11ee 4nciIo 4yacoB, OTBEIEHHBIX HAa U3YUYeHHE Kypca , cocTaBisieT 34 Jaca.



OOsi3aTeNbHBIM ~ yCJIOBHEM  NpuU  OOYYeHHH  SIBISETCS  MPOBEJICHUE
7a00paTOpHBIX M TMpakTUdeckux pabor. Takke ywacTue oOydalmUXCs B
BBIMIOJTHEHUH TPOEKTHBIX H  Y4eOHO-MCCIENIOBAaTENbCKUX paboT, TeMaTHKa
KOTOPBIX OIPENEISIETCS YYHUTEJIEM HAa OCHOBE MMEIOIIUXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBHH.

COJAEPXKXAHUE OBYUYEHUA

10 KITACC

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Ouonoruu.  buonormdyeckue HaAyKd M HM3ydyaeMble  MMH  MNPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouosoruei. 3HadyeHUE OHOJIOTHM B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULMHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHCTpauun

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. ITaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX U3YYeHHUE

KuBble cucteMbl Kak mpenMer uzydeHusi Ouosnoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIHOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccbl, Mpoucxosdlue B KUBBIX
cucremax. OCHOBHBIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme xKuBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3ydenue xuBbIX cucTeM. Meroabl Omonormdeckoi Hayku. HaOmropenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. [loHaTrue o 3aBUCUMON U
HE3aBUCUMOMN IiepeMeHHOU. IlnaHupoBanue »skcnepuMmenra. IlocraHoBka u
npoBepka rumnore3. HyneBas runotesa. [lonarre BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIleHKa JOCTOBEPHOCTH TMOJYYEHHBIX



pe3ynbTaToB. [IpyUuMHBI WCKaXXE€HUS PE3yJabTaTOB JKcriepumeHTa. [loHsiThe
CTaTUCTHYECKOTO TECTA.

JleMoHCTpanumn

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKK KU3HW», «buonorudeckue
cucrteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuposib», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU XKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metossl
W3YUYEHHUS )KUBOU MTPUPOJIBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

Tema 3. buoJsiorust KieTku

Kierka — CTpykTypHO-QYHKIHMOHANIbHAS €IUHMIA >KUBOro. Kcropus
OoTKpbITUs KiIeTkH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJICTOUYHOMU
TEOPUH.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METO MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanHvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ ponmp Kak pacTBOPUTEN, pEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIoperyasinuu. MuHepaibHble BEIIECTBA KJIETKH, WX OUOJOTHYECKas
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckne mnonumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enKkoB. CTPYKTyphl O€JIKOBOM MOjeKyybl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
cTpykTypsl. [lenatypanus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornueckue pyHkmuu 6eIK0B. [lpuonsi.



VYraeBoasl. MoHOCaxapubl, AUCaXapuibl, OJIMTOCAXapUAbl U TOJIUCAXAPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU
munuaoB. OOmue CBOMCTBAa OMOJIOTMYECKMX MEMOpaH — TEKy4€eCTb, CIIOCOOHOCTBH K
CaMO3aMBbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonorundeckue ¢pynkuuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynbl AT®. Makposprudyeckue cBsizu B Moiiekysie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIINH B
Kietke. /J[pyeue wuyxneozuompugocgpamovr (HT®D). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cCocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNI. Mooenuposanue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull CuHme3s OUOMOIEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [lomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinus,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOIbl», «BelectBa B coctaBe opraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHE MOJIEKYI
yrieBoioBy», «CTpoeHne MOJIeKyn JUnuaoBy, «HyKIIeMHOBBIE KHUCIOTBDY,
«Ctpoenue Monekyasl ATO».

OOopynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKUE.

Tema 5. Crpoenue u GyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBFHBIE 00pa30BaHUS KIETKH.

CtpoeHure MpoKapuoTUIECKOM KieTku. KierouHas cTeHka OakTepuil U apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpo(HONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crpoenue U (byHKIIMOHUPOBAHUE AYKapUOTUYECKOM KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3 IIa3MaTUYECKyI0 MeMOpaHy: MacCUBHBIN



(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (IEPBUYHBIA W BTOPUYHBIHI
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. PabGota HaTpwmii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, rprOOB.

[uromnasma. [{uto3onb. Lurockener. JBuxeHue murtomiasmbl. OpraHou/Ibl
kieTkn. OnHoOMeMOpaHHBIE OPraHOMAbl KIETKU: SHJOIUIa3MaTHYeCKas CEThb
(OIIC), anmapar I'ompmxu, TU30COMBI, UX CTPOCHHE U (YHKIMH. B3anMOCBs3b
OJIHOMEMOpPAHHBIX OPraHouAO0B KieTkh. CTpoeHHE TPaHyJSIPHOTO PETUKYTyMma.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OeskoB. CHHTE3
KJICTOYHbIX ~ MeMmOpaH. [mamkuii  (arpaHyJsIpHBIA) — DHAOIUIA3MAaTUUYECKUN
petuxkynym. CekperopHas QyHkuus anmapata ['onpmku. Moougurkayus benxos 6
annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[losryaBTOHOMHBIE ~ OpraHOMJbBI  KJIETKM:  MHUTOXOHIPHUM,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMH MUTOXOHJpUN W 1actui. llepBuunele,
BTOPUYHBIE M  CJOXKHbBIE  IUIACTUABl  (DOTOCMHTE3UPYIOIIMX  AYKapHOT.
XopomninacTsl, XpOMOIUIACTHI, JIEHKOIJIACThI BBICIINX PACTEHUH.

HememOpanHnbie opranouasl kiaeTku CTpoeHHe U (YHKIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmeol.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounbrit
ueHTp. CrpoeHune W JBUKEHHE JKITYTUKOB U pecHHYeK. MUKpOTpyOOUKH
nuToriasMel. LleHtpuons. benku, accoyuupoganmvie ¢ MukpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XpOMATHH, KapUOILIa3Ma, SIAPBIINIKY, UX CTPOEHUE U
bynkuun. SnepHpiii OenkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpoMOCcOM B HHTepha3HOM siApe. Idyxpomamuu u 2emepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoepmbiil
MPAaLcnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJEeTKW», «CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPHUW, «Aapo», «CTpoeHUE NPOKAPUOTHIECKON KIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPONpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpONIpenapaTbl OaKTepUaATbHBIX KIETOK.



Tema 6. O0OMeH BemiecTB M NMpeBpPallleHIE JHEPTIUH B KJIEeTKe

AccUMIIIATINS M AUCCUMIUTSIINS — JIBE€ CTOPOHBI MeTabomm3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(MHBIA W TeTepOoTPO(HBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nmpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpaiieHue ATD B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KJIETOYHOTrOo
Merabomm3ma. DepMEeHTBI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPhl M OCJNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUUYHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
Anoxcueennviti U okcueeHHwll omocunmes y 6axkmepuii. Ceemocobuparowjue
nUSMeHmMbvl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Ipouecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs;, C,.. u CAM-munwvi
gdomocunmesa. IlponyktuBHOoCTh (hoTOCHHTE3a. BiusHue pa3iaudHbx (HakTopoB
Ha CKOpOCTh (poTOCHMHTE3a. 3HAU€HHUE (POTOCUHTESA.

XeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opokenus. [IpoaykTel OpokeHHS M HX
UCIIOJB30BaHUE YETOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WK KIETOYHOE JbIXaHUe. POIp MUTOXOHIpUN B
npoliieccax ononorunyeckoro okucienus. Luknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmazwi. [lpeumyiecTBa a’poOHOrO IMyTH
oOMEHa BeIIeCTB nepes aHadpOoOHBIM. DPHEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JleMoHCTpauumn

[Hoptpersr: k. Ilpuctou, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHUHTE3», « DHEpreTuUeckuii oomMen», «buocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME AJI MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

Tema 7. HacsiencrBeHHass uHGopMalnus U peaju3anus eé B KiIeTKe

Bupycel — HexiieTounbie (OpMBI )KU3HU B 00JMraTHbIe napa3uthl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoparoB. KusHeHHblll YUK



JHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, pesepma3sa, unmezpasa.

JleMoHCTpanumn

IToptpetsi: H. K. Konbios, /. Y. UBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«baxTepuodarmy.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. HMurepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawiux B uHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMHUTOTHYECKUM), CHUHTETUYECKHUH WU
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) IEpUOBI HHTEPGa3HI.

Martpuunbin cunres JAHK — perumkanuma. [Ipuanuner perumkanyu JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAIUIEIBbHOCTb.
Mexanusm permkanun JJTHK. Xpomocomsel. CTtpoenue xpomocoM. Teromepsl u
TeromMepaza. XPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIouaHbId W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHUTO3a M TPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. Kapuoknne3 u nuToknHe3. buosormueckoe 3HadeHUe
MHTO3a.

Perynsuuss murotndeckoro nmkia kietku. [Iporpammupyemas KieTodyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IUKI KIETKW», «Mmuto3», «CTpocHHe
xpoMocomy, «Pemmukanus JTHK».

OOopynoBaHuE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbICE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBbHBIE OPTaAHU3MBI.

B3auMocCBs3p 4acTeli MHOTIOKJIETOYHOrO OpraHu3ma. TkKaHW, OpraHel H
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.



Tkanu pacrenudt. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBarebHas.,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAsl, MexXxaHudeckas. OCOOEHHOCTU CTPOEHUS,
GYHKIMI 1 pacioOKEeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHus, (GYHKUUA U
PAaCIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUMBHBbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHyTpeHHHI ckeneT. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBMKEHHE MHOTOKJIETOYHBIX »XUBOTHBIX M YEJIOBEKA:
MblleyHasi cuctema. Pediiekc. CkeneTHbIE MBI U UX padoTa.

[Iutanne opranuzmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE TNUIIEBapeHue. [IuTaHWe MO3BOHOYHBIX MKUBOTHBIX. OTHENBI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBoTHbIX. {udy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KoxkHoe apixaHue. JlpIxatenbHasi IOBEPXHOCTb.
KabGepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KMUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cuctema 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BElIECTB Yy OpPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTEHHUM.
Tpancnopr BewlecTB y JKUBOTHBIX. KpoOBEHOCHas cucrema U €€ OpraHbl.
KpoBeHOocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE CcOCyIbl M KpoBb. Kpyru kpoBooOpaiiieHusi. DBOJIOLUOHHbBIC
YCJIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua u €€ peryssnus.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbeigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaOOTHI OPTAHOB BBIJCICHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHONW cucTeMamu. Brinenenue y
MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. Ctpoenne u GyHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YEIIOBEKA.



3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKkTepuil M UUCThl MPOCTEMINMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. CpencrBa nacCUBHON M XUMUYECKOM 3aIIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE.
3amura opranusma oT OojnesHeil. IMmyHHast cuctema denoBeka. KieTouHblii u
TYMOPANbHBIA MUMMYHUTET. BpOXIEHHBIH H TpHOOPETEHHBIA crenuduuecKuit
UMMYHUTET. Teopust KIOHaNIbHO-ceneKTUBHOro mmmMmyHnurera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumMocTs UM peryisiquss 'y  OpraHusmoB. PazmpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. PaszgpaxumMocTe W perymanus y
pactenuid. POocTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u pedrekTopHas peryisiius y >XKUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIIOLNOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
Kene3pl SHOOKPUHHOW CHUCTEMBI M UX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpanumn

[Toptper: U. 11. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CcTpoeHHE
HaceKoMbIx», «TkaHu pacrenuil», «KopHeBbie cuctembly, «CTpoeHue cTediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHCTEMa, «Hepsnas CHCTEMA, «Koxay, «MplieuHas CHCTEMa,
«BplgenurenbHas cuUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbLY,
«AMMmyHUTETY, «Ku1miegynonoyocTHLICY, «Cxema NUTAHUA pacTeHui»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHY,
«CtpoeHue miaHapum», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema pbeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MJIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKICTOYHBIX
OpraHU3MOB, MUKPOTMpENapaThl TKAHEW, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIHH
HACEKOMBIX, HIJIOKOXXHMX, KHBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu



pacTeHMil pa3HbBIX OTHAEJIOB, BJIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIUM OECMO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMHA TIOYBEHHOTO M BO3AYIIHOTO MTUTAHUS PACTCHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (epMEHTOB, 000pyAOBaHUE HJIs
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.
INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MN HA YPOBHE CPEITHEI'O OBIIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OoOy4YarolmuMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHUE 00YYarOlUMUCA POCCUUCKON
IPaKIAaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Momusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUNA pa3BUTHUSI OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTMYECKOTO0  00pa3OBaHUs, Haauyue  NpPAa8oOCO3ZHAHUS  DKOJIOTMYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OUMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHM C
TPAIUIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH MO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U MPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJECHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon Penepauuu, npupoie u
OKpYXKaroUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, PaCHIUpPEHHE >KHU3HEHHOTO



OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peaNM3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEBHOUN ESITENHHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:knaHcKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATETbHOCTH TMpPU CO3AaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COIMAILHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB IMpPHU OOCYKJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IEpE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHS OWOJIOTUM B TIO3HAHUU 3aKOHOB
MIPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OpPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYHBOTO OYAyIIEro;



OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIMUTEIISIM, CO3JJAaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAHHUE YMOIIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuueckoro BocnUTAHUA, GOPMHUPOBAHMS KYJbTYPbl 3I0POBbS U
IMOIMOHAJILHOTO 0JIarONOJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOAJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nuecKas
aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIUEK (YyMOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3u4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHWIO W C€amMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBLIIIICHWE YPOBHS JKOJOTUYECKON KYyJIbTYphI: MPHOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB U OILIGHKH WX BO3MOXHBIX TOCJICACTBUNA TSt
OKPYXKarUIEH Cpebl;

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTMUECKHX MPOoOJeM W IMyTed HuX
pelieHus;



CIOCOOHOCTh HCMOJB30BaTh MNpHUOOpETacMble MPU HU3YYEHUU OHOJIOTHUU
3HAHWS W YyMEHUS TPU PEIICHHH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIONB30BaHUEM  (COOJNIOICHUE  MpaBWi  TNOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAaxX, OXpaHY BHUJIOB,
IKOCHUCTEM, Orochephl);

AKTUBHOE HENPUATUE JCWCTBHUM, NPUHOCAIIMX BpPEH  OKPYNKAIOUIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE JKOJIOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U PEIOTBPAIATh UX;

HaJIM4KME PA3BUTOTO IKOJIOTMYECKOTO MBIIICHHUS, YKOJIOTHYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUYECKOHN JIEATEIbHOCTH 3KOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYpbhl KaK CpPEACTBa
B3aMMO/ICHCTBUSI MEXKTy JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3[JaHUU LIEIIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YelIOBEeKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXPaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHUU JJIsI COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHUs: HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, GopMupyeMoi
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IIOJydyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,



yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS s
pelieHus mpodyieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME ILIEHHOCTHM HAYYHOM JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTHU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHs yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaUMMble g (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PUKY METOJIOB IIO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (paKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEeIOBAaHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT W  Jpyrue);
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (TIO3HABATENbHbIE, KOMMYHHKAaTHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHOM
TPAMOTHOCTH W  COIMAJIBHOW KOMIIETEHIIMA OOYYalOIUXCs; CIIOCOOHOCTH
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYECKAE 3HAHWS W YHUBEpPCaJbHbIC yYeOHBIC JCUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

B pesymbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpopMUPOBaHbI TO3HABATEIbHBIC
YHUBEpCaIbHBIC YUeOHbBIE NCHCTBHUS, KOMMYHUKATHBHBIC YHUBEPCATLHBIC YICOHBIC
JNEWUCTBUS, PETryJATHBHBIC YHUBEPCAIbHbIC Y4ueOHBIE JEHWCTBHUS, COBMECTHAs
JeSTeIIbHOCTb.

MertanpenMeTHbIE pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBJaaaeHne YHHBEPCATbHBIMHA yueOHBIMHU NMO3HABATEJIbHBIMHU
NefCTBUSMM:

1) 6a30BbIe JJOrnyeckKue AecTBHUA:

CaMOCTOATEILHO  (OpMyJIMpOBaTH W aKTyaJIM3UpOBaTh  MpobJemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PAaCKPBIBATh CMBICT



OMOJOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPyTUMH MOHATHUSMH );

ONpENENATh UEIU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMYECKHUE MOHATUS sl 0ObsCHEHUs (DAaKTOB U SIBJICHUM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMUECKHE pPAaCCyXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIHPOBATH BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea UL IIPEICTABIICHHUS
CYILLECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3y4YaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TAaKK€  MPOTUBOPEYMI  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHUs NPOOJEeMbl C YYETOM aHaIU3a HUMEIOIIUXCS
MaTepHaIbHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPAMHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBbIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METOAO0B PELIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH MO MOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepIpEeTaluy, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIIAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIIeHUs, HaXOAUTh APTyMEHTHI JIsl J10Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHHUsS 3aJadd  pe3yJIbTarThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;



OCYILECTBIISATh IEJICHAINIPABICHHBIN MOUCK TMEpPeHOca CPEeNCTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh MEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEAEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEIICHHUS.

3) pabora ¢ unpopmMaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTEe y4eOHOTOo
nocoOusl, HAy4YHO-IOMYJIIPHOM JMTEeparype, OHOJOTMYECKUX CIIOBapsAX U
CIPABOYHMKAX, KOMIBIOTEPHBIX Oa3ax JaHHbIX, B VHTepHeTE), aHaIu3upOBaTh
UHGOPMAIIUIO PAa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyIupoOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JIJIsi BBIIOJHEHUSI YUEOHBIX
3ajay;

NpUOOpETaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  MpeICTaBIICHUS
ononornyeckor uHpopmanuu (cxembl, rpaduku, J1HarpaMMsbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
Ovonornyecko HHPOpPMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTE€MaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJI30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJIsAHOCTH;

BJaJeTh  HABbIKAMU  pacloO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o01enue:

OCYILECTBISATh KOMMYHUKAIIMU BO BceX chepax *KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTENILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COrJACOBAHHOCTH MO3UIMK JPYrMX YYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEJACTBA OOIICHMs, TMOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;



BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJIbHOCTD:

MOHUMATh M MCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUAYaJIbHOM
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEILICHUN Yy4eOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh €M COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCHCTBUSL MO €€ JOCTUKEHUIO: COCTaBIIATh IUJIaH JCHCTBUH,
pacmpeienaTh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIICHHBAaTh WJIEU C TO3UIMH HOBU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJCHUE B Pa3IUYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKEeHNE, OBITh MHUITNATHBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranuzaums:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBISBICHUS TPOOJIEM U UX
pEIIeHMS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHOIICHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTebHON
NEATESTLHOCTH W KU3HCHHBIX CUTYAIIHSX;

CaMOCTOATENILHO COCTABJISITH IUIAH PEIICHUS NpoOJieMbl € YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEITOYTCHHI;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHI;

JieaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKON SPYyAHIIMHU B
pasHbBIX O0JAacTAX 3HAHWM, TMOCTOSIHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJa/JeTh HAaBBIKAMU  TO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IMPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAaHUi, MCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILIECHUS;

YMETh OLIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIIEHUA MO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE Ce0OHA M APYTUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHThl APYIHMX MpH aHAIM3E pe3ylbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJOBEKA.
NPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHHS yueOHOTO Kypca B 10 Kiaacce OIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOAbI M  PEIIEHHH NpoOdJieM  palHUOHAIBHOTO
IPUPOJIOTNIOIB30BaHUS, O BKJIAJIE POCCUICKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE
OnoI0rNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJAraroume OHWOJIOTMYECKUe TEPMUHbI M TOHSATHS (JKU3Hb, KJIETKa,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M DPAa3BUTHE), OMOJIOTUYECKUE TEOPUU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1eHTpax
MHOTOOOpa3usi ¥ NPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTE€HUM),  3aKOHbI
(emmHOOOpa3usi MOTOMKOB NEPBOrO MOKOJEHHS, PACIIEIUICHHUs, YUCTOTHl T'aMeET,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basunosa), IIPUHIIATIBL
(KOMIUIEMEHTapHOCTH);



BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, HCIIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, H3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);

yYMEHUE BBIICIATh CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapHoOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHUCTEM
OpraHOB pACTEHUN, >KUBOTHBIX, YEJOBEKA, IPOIECCOB JKU3HEACSITEIHHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTabO0Iu3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(HOTO U reTepoTpoHOr0 TUIMOB MUTAHUSA, POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeW03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXIY OpraHOMJAMH KIETKH U HX
GYHKIHUSIMH, CTPOCHHEM KJICTOK pa3HBIX TKAaHEH W WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEHa BEIIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
sTanaMu 3MOPHUOHAIBHOTO PA3BUTHS, T€HOTHUNOM U (EHOTHIOM, (DEHOTUIIOM H
(dbakTOopamMu cpebl OOUTaHUS;

YMEHUE BBIBJIATH OTIMYHUTEIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UHCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTBHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI J0KAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBJIICHUSIMH, J1€TIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh HUX OAKCICPUMCHTATBHBIMU
cpenctBamu, GOpMYIHpPYs 1EJb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIoruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIE  PE3yJbTaTbl HAa  yYEHUYECKHX
KOH(DepeHIusx;

yMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmacth  OMONOTMM W MEIWIHUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE



OIUIOJOTBOPEHHUE, HAIIPABICHHOE W3MEHEHME T€HOMAa M CO3JaHHE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymieidl mpodeccCHoHATBHON
JESATEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILEBOM MPOMBIIIJIEHHOCTH, YIIyOIsITh MO3HABATEIIbHBIMI
MHTEpEC, HallPaBJICHHBII HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH Mpodeccuu u
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsIX CpPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

buonorus. O6mias 6uonorus. 10 kinacc. YueOoHuk. bazoBbiii U yriryOneHHbIN
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