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HOACHUTEJIBHAS 3AIIMCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYIO OCHOBY IS
ompenesieHus] MOAX0M0B K (POPMHUPOBAHUIO COJACP)KAHUS YYEOHOTO MpeaMeTa
«buonorus» cocraBwin: KoHUeNnTyaidbHble mnonoxkeHus PIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU IIEJIeH, COJIepKaHus, pe3yJabTaTOB oOOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENsX U
MPUHIIMAIAX, XaPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHEro
oOmero oOpasoBanust B Poccuiickoii denepanuu, a Takxke MOJOKEHUS O
creniuduke Ouonoruu, €€ 3HaYeHUU B NMO3HAHUU KUBOM MPUPOJLI U 00ECIIEUECHUN
CYILIECTBOBAaHMsI 4ejoBedeckoro oodmectBa. COTjlacHO Ha3BaHHBIM TOJOXKCHUSIM,
ompeJiesIeHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu [aéT MPENCTABICHHE O I1esiX, 00 oOmei
CTpaTeruu OOYy4YCHMS, BOCHUTAHUS U PaA3BUTHUA OOYUAIOIIMXCS CPECTBAMHU
yueOHOoro Tmipeamera «buosorusy, omnpenenser o0s3aTeIbHOE MPEIMETHOE
COJICp’)KaHMe, €ro CTPYKTypy, pacupeaciieHue 1o pasaeiaaM U TeMaw,
PEKOMEHIYEeMYIO MMOCIEI0BATeIbHOCTh U3YyUCHHS YY4EOHOTO MaTepuaia ¢ y4éToM
MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 0O0pa3oBaTEIHLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpamvMe mno OWONOrMM TakKe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM M TIPEIMETHBIM pe3yJbTaTam
oOydueHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOU
NEATeIbHOCTH/YUEOHBIX JCHCTBUIM OOYydYarOIIUXCS IO OCBOCHHUIO COJEp KaHUS
OMOJIOrMYECKOTO 00pa30BaHUS.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHb) peaii30BaH
NPUHIIAI TIPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojgaps 4yeMy B HeH
NPOCMATPUBAETCS  HAMPABICHHOCTh Ha pPa3BUTHUE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUYECKOTO MBIIUICHUS, TPEACTABICHUN O 3J0POBOM
oOpa3e XU3HM U OCEPEKHBIM OTHOIICHHEM K OKPYXKAIOIeH MPUPOTHON cpene.
[ToaToMy Hapsimy ¢ M3ydeHHeM OOIIeOHOIOTHUECKHX TEOpPUi, a TakKe 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHra U CYINTHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHHU YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33724, B
TOM 4HCIIe: TPO(UIAKTUKN HACICACTBEHHBIX 3a00JICBaHWU YEJIOBEKa, MEIHKO-
FE€HETUYECKOT 0 KOHCYJIbTUPOBAHUSI, 000CHOBaHUs AKOJIOTUYECKU
1enecooOpa3Horo TMOBEJACHUS B OKPYXaIIedl NpUpOJHOM cpele, aHaiu3a
BIUSTHUSL XO3SUCTBEHHOW JCSATEIBHOCTH YEJIOBEKAa HA COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHUE BHUMAHMSI K TIPUKIIATHON HAMIPaBICHHOCTH
y4yeOHoro npeamera «buogorus» MpoIUKTOBAHO HEOOXOAUMOCTHIO O0ECTICUEHUS



YCIIOBUU ISl pELIEHUs] OJJHOM M3 aKTyaJbHbIX 3a/1a4 MIKOJIBHOIO OMOJIOTHUYECKOIrO
oOpa3oBaHusA, KOTOpass mpenanonaraer (QopMUpoBaHHE Yy  O0O0yYarolUXCs
CIIOCOOHOCTH aJalTUPOBAThCA K HW3MEHEHUSM JIMHAMUYHO pPAa3BUBAIOLIETOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa30BaHMS 3aHUMAET BaXKHOE
Mecto. OHa obecrneunBaer (QopMuUpoBaHUE y OOYHAIOMIMXCA MNPEICTABICHUH O
HAay4YHOH KapTHUHE MUpA, paclivpseT U o0oOIaeT 3HaHUA O KUBOW HpHUpoje, €€
OTJIUYMUTENIbHBIX MpPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHWUS  3aKOHOB  JKMBOM  MPUPOABL,  (QOpMUpOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO U Oe3omacHoro obpasza
KU3HU, IKOJIOTMUYECKOTO MBIIIEHUS, IEHHOCTHOIO OTHOLIEHUS K dUBOM Mpupoje
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOIOTUS UMEET TAKXKe JJIsl pEelIeHUs] BOCITUTATENIbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpeaHero  obmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne 6monorun obecreynBaeT ycioBus JUisi (popMupoBaHus
UHTEIJICKTYalbHbIX, KOMMYHUKAI[MOHHBIX W  HMH(POPMAIMOHHBIX HaBBIKOB,
ACTETHUYECKON KYJbTYpPbl, CIIOCOOCTBYET HMHTETpaluud OHOJOTMYECKUX 3HAHUHA C
NPEICTABIICHUSIMUA U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpadun. HazBaHHbIE TOJOXKEHHUS O MpPEJHA3HAYEHUU y4eOHOTo MpeaMeTa
«buonorus» cocTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIpOorpaMMe IO
OHMOJIOTUH.

Otb6op comepkanusi yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPa3HOrO0 MOJAXO0Jld, B COOTBETCTBUU C
KOTOPBIM OO0ydYaroluecs IOJKHBI OCBOUTH 3HAHUS W YMEHHUSA, 3HAUMMBIC TSt
dbopMupoBaHusi O00IIEH KyJIbTYphl, OMPECISAIONIUE aJeKBAaTHOE IIOBEICHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTpeOOBAaHHBIE B TOBCEIHEBHOM
KU3HU W TMPAKTUYCCKOU aesTeabHOCTH. Oco0oe MECTO B 3TOW CHCTEME 3HAHHM
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPhIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTALMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3alUU
OHMOJIOrMYecKOoro 00pa3oBaHus.

CtpykTypupoBaHUE COJEpKaHUsS Y4eOHOro maTrephaia B Mporpamme Io
OMONOrMM OCYIIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHS 3HAHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW MPUPOJBL, O €€ YPOBHEBON OpraHU3alUd U
ABOJIIOLIMHU. B COOTBETCTBHHM C 3THM B CTPYKType yueOHoro npeamMera «buomgorus»
BBIJICJIEHBI CIIEYIOIINE COJAEpKaTeIbHble JIMHNN: «bronorus kak Hayka. Metoasl
HAy4HOIo Mo3HaHusm», «Kietka kak Omosiormueckas cucrema», «OpraHu3zM Kak



Ouoniornueckas cucrteMa», «CucteMa ¥ MHOroo0Opa3ue OpraHUYeCKOro MHpay,
«IBOJIOLHMS KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henb uzydyenust yueOHoro npenmera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJICHHE  OOyYalOUMMHUCA  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOU
OpraHu3alMy KUBBIX CHUCTEM pa3HOr0 paHra W NPUOOPETCHHE yMEHUM
UCIIOJIB30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JIEMCTBUUA B OTHOIIEHWU OOBEKTOB
YKUBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTimkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUnBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYyYarONIUMHUCS CUCTEMbl 3HAHUM O OHOJOTHMYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWiIaX, CIyXalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOPa3u U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOy4aromuxcs TMO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpOIIECCe aHadu3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISIOB, WJACH W TOAXOAOB K HM3YYCHHIO >KMBBIX CHUCTEM
Pa3HOr0 YPOBHS OpTraHU3AIINH;

CTAHOBJIEHHWE Yy OOydJaromuxcs oOmeld KyJabTyphl, (QYHKIIHMOHAIBHOU
I'PAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYIKAIOIIETO
MHpa KWUBOW MPUPOJBl HAa OCHOBAHMHM 3HAHWH U OINBITA, IOJYYCHHBIX IPHU
U3y4YeHUU OHOJIOTHUH;

dbopmupoBaHue y OOy4YalOIIMXCS YMEHHH WIIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTUYCCKOW JESITCIHHOCTH 4YEJOBEKa, PA3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHMS YEJIIOBEKOM KHWBOU
IPUPOIBI, HEOOXOAUMOCTH OEpPEKHOTO OTHOIIECHUS K HEH, COOIIOCHUS STHUECKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMECHHUI B TTOBCETHEBHOM KU3HH JJISI
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JIEBaHUI.

B cucreme cpemnero o6miero oOpaszoBanus «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SBIAECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSIINM B
COCTaB MpeAMETHOU 00yacTh «ECTeCTBEHHO-HAYYHBIE TTPEIAMETHIY.



JI1s u3yuenust 6uoyioruu Ha 0a30BOM YpOBHE CpeHEro o01iero oopa3oBaHus
otBoauTCsS 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Heaento), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueil, 3TUKON, 3CTETUKON U MpPaBOM.
Ponr Ouonorun B GOpPMUPOBAHWM COBPEMEHHON HAy4YHOM KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOW TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMMCAHHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oO0paboTka
JAHHBIX ).

JdeMoHcTpanmu:

[Toptperst: Y. dapsun, I'. Mennens, H. K. Konbios, [x. Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeTOAbI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M NpakTHYEeCKHEe PadOThI:

[Ipaktudeckass pabora No 1. «Mcmonp3oBaHue pa3IMUHBIX METOAOB TIPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. )KuBble cucTeMbl M MX OPraHu3aIusi.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIllui OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHbIN, MOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanmnu:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKH JKU3HUY, « Y POBHU OpraHU3aIuu
YKUBOU MPUPOIBI».

O6opynoBanue: Mojieab MmoJiekyibl JJTHK.

Tema 3. XuMuueckuii cocTaB H cTpoeHHe KJIETKH.

XUMUYECKUA COCTaB KIETKA. XHUMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BeulecTB B KkieTtke. llommep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHune 0eTKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3amennMble 1 3aMEHUMBIE aMUHOKHUCIOTHI. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKyNbl (IEepBUYHAsA, BTOPHUYHAs, TpPETHUYHAs U
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
GyHKIMHN OENKOB.



®depmeHTl — Ouosiormyeckue kataiauzatopel. CTpoeHue (pepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas cneuupuuHoctb. KodepmenTsl. BuramuHsbl.
Otnuuust GepMEHTOB OT HEOPTaHUUYECKHUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJOK03a, pubo3a ©  Je30KCHpud03a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmayi, TJIUKOTeH,
1esIoI03a). buonornyeckue GyHKIMH YTIIE€BOIOB.

Jlunupael:  TpurauUepuabl, Qocoaunuasl, crepounbl. ['mapoduabHO-
ruapodoOHble cBoiicTBa. buonormyeckue ¢GyHkuuu saunuaoB. CpaBHeHue
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie kucnorsl: JJHK wu PHK. Hykmeotnaer — MoHOMEpHI
HykJIenHOBbIX KUcHoT. Ctpoenue u ¢pyHkuuu JTHK. Crpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kierke. Kierounas Teopusi — npuMep B3auMOACHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHUS KIETKH.

Knerka kak menoctHas »xuBas cuctema. OOmMe TMPU3HAKK —KIETOK:
3aMKHyTasi HapykHas memOpana, monekynsl JIHK kak renernueckuii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapHOTHYECKass W Mpokapuotuyeckas. OcoOEHHOCTH
CTpoeHusl TpokapuoTudeckoi kieTku. Kierounas crenka Oaktepuil. CTpoeHHe
ADYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >KMUBOTHOM U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, WX
¢ynkiuu. [Tnazmatuueckass memOpana, e€ cpoiictBa u ¢pyHkiuu. lluromnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietku: OIIC, ammapar ['ombmxw,
nu3ocoMbl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHIPHUH, IJIACTUIBI.
[Tpoucxoxxaenne MHUTOXOHAPUN U TutacTuA. Buabl tumactua. HememOpaHHBIE
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynsaTopHblid 1eHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, /Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Juarpammsel:  «PacnpeneneHne XMMHYECKHX  JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuier 1 cxembl: «llepuoamdeckass TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHne MoJIEKYJIbI BOAbI», «bruocunTtes 6enkay, «CTpoeHHE MOJICKYIIbI OeKay,
«Ctpoenne dhepmenta», «HyknennoBsie kucinotel. JJHK», «CtpoeHne MoseKysibl



AT®», «CTpoeHHE YKapUOTHYECKOM KIETKN», «CTPOCHHE JKMBOTHOU KIIETKN»,
«CTpoeHHEe pacTUTENbHOU KIETKU», «CTpoeHUE MNPOKAPUOTHUECKON KIETKWY,
«CTpoeHue sapa KIETKN», «YTIIEBOABDY, «JIumuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJii MPOBEICHUS
HaOJIIOJICHUM, HW3MEpPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
YKUBOTHBIX M OAKTEpUATBHBIX KJIETOK.

JlaGopaTopHblie M NpakTUYeCKHEe PadOThI:

Jlaboparopnass pab6ora Ne 1. «/3yyeHue KaTaIUTUYECKOW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora No 2. «M3ydeHuwe CTpOEHHSI KIETOK pacTeHU,
KUBOTHBIX M OaKTepui IMOJ, MUKPOCKOTIOM Ha TOTOBBIX MHKpOMpenapaTax M uX
OTHCAHUE.

Tema 4. 7/KuzHenesiTeJIbHOCTDH KJIETKH.

OOMeH BeIlIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTHYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPTUUM B IMOHUMAaHUU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOodHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemHOBasg ¢a3pl (orocuHTe3a. Peakiuu
doTocunTe3a. IhPekTUBHOCTh hoTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A IS JKU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeibl Ha (POTOCMHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYyIolne 0akTepuu. 3HaUeHUe XeMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KieTke. PaciuersieHue BemiecTB, BbIIEICHUE U
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HJHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KuUCIopogHOE OKHCIECHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnurenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
ASHEPreTUYECKOro OOMeHa.

Peaknmuum wmatpuuHoro cuHre3a. [eHermueckas wuHpopmamus u JIHK.
Peanuzanus reHeTndeckoil uWHMOpMAIMK B KIETKE. | €HETHYECKUH KOA U €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsiuust — Guocunres
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCHIOT. Pomb pubocom B
OouocuHTese OenKa.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. ctopust otkpeitust Bupycos (/1. .
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS] U HKM3HEHHOTO LHKJIa BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX U YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo3oynurens CIIM]/]a.



OOpatHas ~ TpaHCKpumiMs,  peBeprazda W  uHTerpaza.  lIpodumaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanmu:

Ioptpersr: H. K. Konsnos, J[. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl u cxeMmbl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii ooMen», «Xiopormiacty, «Dotocuntes», «Ctpoenue J[HK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE TeHay, «CuHTe3 OenKka», «['eHeTHYeCKuil Koy,
«Bupyce», «bakrepuodaru», «Ctpoenue u xu3HeHHbI 1ukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmmkanuu «Y aoenue IHK u Tpanckpumiusy,
«buocuntes 6enkay, «CTpoeHue KIETKNU», Mojiesb cTpykTypbl JTHK.

Tema 5. Pa3MHoKXeHNe 1 MHAUBUAYAJTBHOE Pa3BUTHE OPTaAaHU3MOB.

Knerounslii muki, Wiu >KU3HCHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Tpormecchl, mpotekatonue B uHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBI Ha0Op — KapUOTHII.
JlumionaHBId U TAlUIOWAHBIA ~ XPOMOCOMHBIC  HAaOOphL.  XPOMAaTHIBI.
[[uTosornueckue OCHOBBI PAa3MHOKEHUS U HHAUBUIYAJBbHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenue kinetkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemasi rubeNb KJIETKH — aroITo3.

dopMbI pa3sMHOKEHUS OPraHU3MOB: Oecrosioe U nosnoBoe. Bunpl 6ecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpraHMU3MOB, €r0 3HAYEHUE JJIS1 CEJEKIIUH.

[TonoBoe pa3MHOKEHUE, €r0 OTIAUYHSI OT OECIIONOTO.

Meito3. Craguu Mmeiio3a. Ilpoiecchl, nmpoucxoAsiiue Ha CTaAusX MeHo3a.
[ToBenenne xpomocom B menosze. KpoccuHrosep. buonorunueckuii CMbICI U
3Ha4YECHUE MEH03a.

lameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKHBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W siM9HUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CIepMaro30u]l, SIMIEKIEeTKa) — CIIEpMATOr€HE3 U OBOIEHE3.
OCcOOEHHOCTH CTPOCHHS SUICKIETOK U crmepMaro30ouaoB. OTuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pasBuTHe (OHTOTEHE3). OMOpPHMOHAIBHOE  Ppa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATIBLHOTO PA3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. IloctamOpuonanbHOe pazBuThe. Turmbl
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsIMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (HDAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBaA.

Poct u pa3zButne pactenuil. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «DOpMbl pPa3MHOKEHUS OpPraHU3MOBY», «/IBoiHOE
OIUIOIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocombly, «Knetounslii mukin», «Pemmukanua JJHK», «Mutosy,
«Meio3z», «Ilpsmoe u HenpsAimoe pa3BUTHE», «[ aMEeTOreHe3 y MIEKONUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOII, MUKPOIpENapaThl «CrniepmMaTo30u bl
MJIEKOTTUTAIONIETO», «SHeKkneTka MiuekonuTawmero», «Kapuokunes B KieTkax
KOpEIllKa JyKa», MarHuTHas MOJeb-alruiukanusa «JleleHue KIeTKu», MOJIEIb
JTHK, mozaenb MetadazHoilt XpOMOCOMBI.

JlaGopaTopHble M NpakTHYEeCKHEe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe mMuTOo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpPOIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HaciiencTBEeHHOCTh M H3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pasButus reHetuku. Poss nurosoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKiIam poCcCHUCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TEeHETHKH (TUOPHUIOIOTHYECKUH,
OUTOT€HETUYECKUM, MOJNEKYJISIPHO-TeHETUUEeCKN). (OCHOBHBIE TI'€HETUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, YCTAHOBJIEHHbIE ['. Menaenem.
MonorubpuaHoe CKpemMBaHue. 3aKOH €IUHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoOBaHUs. 3aKOH paCIICIUICHHUS IPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBHCHMOTO  HACIEJOBaHUS
npu3HakoB.  lluToreHerwueckwe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBanue. Mcnonp30Banne aHaIM3UPYIOLMIEr0 CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneioBanwe mpu3HakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBAaHUIO IeHOB. HapynieHne cuerieHus reHOB B PE3YJIbTaTe
KPOCCHHI OBEPA.

XpOMOCOMHAasi TEOPUS HACIIEICTBEHHOCTH. | €HeTUYeCKHUEe KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMNpEAENEHUE MoJIa. AyTOCOMBI U MOJIOBBIE
xpoMmocombl. ['omorametrHesle W reTeporaMeTHble oOpraHu3Mmbl. HacnenoBaHue
MIPU3HAKOB, CLEMIJIEHHBIX C MOJIOM.

N3menunBoCTh. BUabl N3MEHUNBOCTHU: HEHACIICICTBEHHAS! U HACIIEICTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUUBOCTH. BapuanimoHHBIN psiji U BapualliOHHASI KpUBAs.
Hopma peakumu npusHaka. KonuuecTBEHHBbIE M KAaYECTBEHHBIE NMPU3HAKH U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBenHnasi, wiM TEeHOTUNHMYECKas, H3MEHUMBOCTh. KoMmOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJOBOM Mmpolecc — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTanoHHas u3MeHUUBOCTh. Kitaccudukaiys MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4YUHbBI MyTaluid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTMYECKUX PSAJOB B HAcHeACTBeHHOW n3menunBocty H. M. BaBunoga.

BnesnepHast Hac/ieICTBEHHOCTh U U3BMEHUYUBOCTb.

I'enernka 4yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbI TE€HETHKU
YyeJIOBEKA: T'eHEAIOTHYECKUM, OJIU3HEI[OBBIM, IIMTOTCHETHYCCKUHM, OMOXUMHYECCKUH,
MOJIEKYJIAPHO-TE€HE THYECKU. CoBpemMenHoe OmpeaeeHUe TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCII€ C MOMOIIbIO
[M[IP-ananu3a. HacnencTBeHHble 3a0oyieBaHUS 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeIpacloiioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue u reHepaTuBHble MyTanuud. CTBOJOBBIE KJIETKH. [IpuHIUIIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPMIAKTUKA U JICUCHUS] TEHETHUECKHUX
Oone3Hell. MeanKo-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanmnu:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. M. BaBumnos.

Tabmumer  w cxeMbl:  «MOHOTHMOPHJIHOE  CKpCIIMBaAaHUE H  €ro
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS] U €ro ILHUTOreHEeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurubpumHoe  CKpelmuBaHUEY,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILLIUBAHUSAY, «Meiio3y,
«B3auMomencTBuEe  aJUIEIBHBIX TE€HOB», «l'€HeTMYeckne KapTbl PaCTECHUM,
KUBOTHBIX U 4elloBeKay», «l'eHeTuka moya», «3aKOHOMEPHOCTH HacJedOBaHUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumsl 4enoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYHUBOCTHY, «MoaudukanuonHas H3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYHUBOCTHY.

O6opynoBanue: MOAETU-ANIUIMKANA  «MOHOTHOPHIIHOE CKpEITUBAHUECY,
«Henonunoe noMuHupoBaHue», «Jurubpunnoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl U MHKporpenapar «/Ipo3oduia» (Hopma, MyTauuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U IPpaKTHYECKUE padoThI:

Jlaboparopnas pabora Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
TUTHOPUAHOTO CKPEIIMBAHMS Y JPO30(HIIBI HA TOTOBBIX MUKPOIIPEIapaTax».

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlaGoparopHas pabora Ne 7. «AHanu3 mMyTauuid y Apo30(uibl Ha TOTOBBIX
MUKPOITpENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHE W aHaJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W Mpouecc. 3apoKICHHUE CENEKUUH U JTOMECTHKALHS.
Yuenne H. WM. BaBuioBa 0 1EHTpaX NPOUCXOXKIACHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHui. LIeHTpbl MpPOUCXOXKACHHS TOMAIIHUX >KUBOTHBIX. Copr,
nopoja, MTaMM.

CoBpeMeHHbIE METOIbI ceNeKInU. MacCoBbIi U MHAUBUIYATbHbIN OTOOPHI B
CEJEKIIMU pACTEHUM U KUBOTHBIX. OlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHug. CKpenIMBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpunHas cuia. HepoAacTBEeHHOE CKpEIIMBaHHE — ayTOPUIUHT.
Otnanénnas rtulOpuausanus u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHes U
NOJIyYEHUE TOJUIUIONAO0B. JOCTMIKEHHUSI CEJIEKUMU pACTEHUH, JXUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHass HWHXKXEHEpHs. OTambl
co3nanus pexomOuHantHoW JIHK wm Tpancrennsix opranusmoB. Kierounas
uxeHepus. Kinetouneie KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiloHnpoBaHHe BBICOKONPOAYKTHUBHBIX CEIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudeckue  mpobinempl. MO -  reHeruuecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuet u cxemsl: kKapta «LleHTpBI TPOMCXOXKICHUS W MHOTOOOpa3Hs
KyJbTYPHBIX pacTteHuit», «l[lopoabl moMamHuX KUBOTHBIXY», «CopTa KyJIbTYpHBIX
pacteHuit», «Otnanéunas rudpuauzanus», «Padotsl akagemuka M. @. FBaHoBay,
«llonmummonaus», «OObEKTh OUOTEXHOJNOTUNY», «KIleToOuHble KyNbTYyphl H
KJIIOHUpOBaHue», «KOHCTpyupoBaHue U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TUI0JIOB U KOPHETJIONOB JUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHul, repobapuii «CenbCKOX03IMCTBEHHBIEC PACTCHUS.



JlabopaTopHble U IPpaKTHYECKUE padoThI:

Okckypcuss «OCHOBHBIE METOIBI M JOCTHXKEHHUS CEJEKIUU PACTEHUU U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHIO, IUIEMECHHYIO bepmy,
COPTOMCHBITATENbHBIA  YYaCTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIMOHHAS OMOJIOT USI.

[IpeanochIKu BO3HHUKHOBEHUS SBOJIOIMOHHOW TEOPUU. DBOJIFOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrnusitHue SBOJIONIMOHHONW TEOPUU HA Pa3BUTHUE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa HBOMIOIUU. [laneoHTOIOrHYECKHE: TMOCIEI0BATEIBLHOCTD
MOSIBJICHUST BUJIOB B TMAJEOHTOJIOTUYECKOM JIETONUCH, TIEPEeXOJHbIe (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJCTBA M pa3nuuusi AMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, AaHAJIOTUYHbBIC,
pyIUMEHTapHBIC OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX NyTed y BCeX
OpTaHU3MOB.

OpomtounonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECYpCOB, HEOIpeAesi€HHAas W3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Boonuu (CTI) u €€ OCHOBHBIE MOJOKEHUS.

MuxkposBosorus. [lomymsiius kak eAuHUIA BUA U 9BOJIOLUU.

JIBkymue cuibl (pakTophbl) SBOJIOIUMK BUAOB B NMpHUpoje. MyTallMOHHBINA
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. llOmyssiimoHHBIE BOJHBI U ApEid
reHoB. M30s1ust U1 MUrpanusi.

EctecTBeHHBI 0OTOOp — HampaBisSoOMmMUN (QakTop dBOMIONUUA. DOPMEI
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB Kak pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpG03bl ¥ HIHO-aTANTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUHU:  (prsieTHdecKas, IUBEpreHTHAs,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crieruanu3anus. AJanTuBHAS paararius.

JdemMoHcTpauuu:



Iloptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkensb, . Mrotep, A. H. Ceepuios.
Tabmuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro MUpa Ha 3eMyie», «3apoIbIIIH

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «DopMbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOP», «MHOrooO6pasue COpToB pacTeHUI»,
«MHoroo6pasue  mopoA  KHUBOTHBIX), «[Tomyssiuny, «MyTauuoHHas

M3MEHYUBOCTEY, «Apomopdo3bly», «Mamoamantamuny», «OO0Imas aereHepamusy,
«/IBmxkymme cunbel sBomouuny, «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsunay, «bopsba 3a cymiectBoBaHue», «lIprucrnoco0IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe B11000pa3oBaHuEe», « IKOJIOTMUECKOE BUA00OPa30BAHUEY.

O6opynoBaHue: KOJUICKIHUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
HA0Op TJIOJIOB U CeMsH, KoJulekuusi «[IpuMepbl 3allUTHBIX MPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAMPABJICHUS IBOJIIOIUNUY, OOBEMHAS MOJIEIb
«CTpoeHuEe TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpadguueckass kapra wMupa, KoyUieKius «DOpMbI COXPAHHOCTH
HMCKOMIA€MbIX JKMBOTHBIX W PpacTE€HWi», Mojaenb anmukanus «llepexkpéct
XpOMOCOM», BJIaxHble mpenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpo3zoduna» (Hopma, myTaruu (GOpMbI KPbUIBEB U
OKpacKH TeJia).

JlaGopaTopHblie M NpakTUYEeCKHE PAdOThI:

JlaGopatopHast pab6otra Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUYECKOMY
KPUTEPHUIO».

JlaGopatopnas pa6ora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. BosHnkHOBeHHMe M pa3BUTHE KM3HU HA 3emue.

JloHayudHblE TIPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble THUNOTE3BI
BO3HMKHOBEHHUSI JKM3HU Ha 3emJje: aOuoreHe3 M TMaHCIepMus. XUMHUYecKas
HBOMIOIUS. AOHMOTEHHBI CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUYECKON 3BOIIOMU. HayanbHble 3Tambl
o6uonornyeckoit »Bomroruu. ['mmoreza PHK-mupa. ®opmupoBanne memOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HMX 3BOJIOLUSL.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam U nepuonaM. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneoszoiickass spa u €€ mnepuoibl: KeMOPUHUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3030iicKas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo30iickass 3pa u €€ mnepuoAbl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPOIIOTCHOBBI.



XapaKkTepUCTUKA KIMMATa U TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIeHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOro Mupa Kak OTpaxKeHHE HBOMOUAH. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbl OPraHU3MOB.

OBOJIIOIMS YeTI0OBEKa. AHTPONOJIOTUS KaK Hayka. Pa3Butre npencTaBiaeHui o
MIPOUCXOXKIAECHUN YeJIoBeKa. MeTtonsl u3ydeHus aHTpomnoreHesa. Cxonacrtsa u
pa3iinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBmxymue  cuibl  (QakTopbl) — aHTPOINOIreHe3a. Hacnencreennas
U3MEHYMBOCTh U  €CTECTBEHHBIM oTOOp. OOImecTBeHHbII 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUI TPYIa, MBIIICHUE, PEYb.

OcCHOBHBIE CTaIUA U BETBU JBOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npaAmoxondmui, YenoBek HeaHaepTanbCKkui, UYenosek
pasyMHblii. Haxojaku MCKOMaeMbIX OCTaTKOB, BpeMs CYIIIECTBOBaHMS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachbl:  €BPOINEOUAHAsS
(eBpasmiickasi),  Herpo-aBCcTpajiouMjHasi  (dKBaTOpHalbHasi),  MOHIOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCIOCOONEHHOCTH  MpEICTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHSM CYHIECTBOBaHUSA. EQMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoncTpanmuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxembl: «Bo3HnukHoBeHue CoyiHEUHOM cUCTEMBI», «Pa3BuTue
opraHuyeckoro  mupa», «PactutenbHas  kietka», <« KuBOTHas  KiIeTKay,
«IIpokapuotnueckas kietka», «COBPEMEHHAs CHUCTEMa OPTraHUYECKOTO MHPaAy,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHHUS YEJIOBEKAa M YeIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moany», «pesHue monn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymsku — «[Ipoumcxoxnenwe  4enoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPONa, HEaHJepTaiblla, KPOMAHbOHLA), CJIENKH WU
M300pKEHUS KaMEHHBIX OpYIud TMEepBOOBITHOTO YeNOBeKa (KaMHU-YOIIIEPHI,
pyomma, ckpebia), TeOXpOHOJOTHYECKas TaOiuIa, KOUICKIUS «DOpMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M mpakTUYEeCKHE PAadOThI:

[Ipaktuueckast padora Ne 1. «M3ydyeHne HCKOMAEMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. Opranu3msl 4 OKpPYyKawUIas cpeaa.

OKOJIOTUS KaK HayKa. 3ajayd U pa3Jesbl SKOJIOTrMU. MeTobl SKOIOTrHYECKUX
UCCIIEOBAHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHHA OpPraHU3MOB: BOJIHAs, HAa36MHO-BO3AYULIHAs, MMOYBEHHAas,
BHYTPUOPTaHU3MEHHAsI.

Okonornyeckue (¢akropel. Krnaccudukanus skoornyeckux (akTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JIeHCTBUE HKOJIOTHYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPA, BIAKHOCTh. DOTONEPHOINU3M.
[Ipucnocobnenust  OpraHM3MOB K  JCWCTBUIO  a0MOTHYECKHX  (DAKTOPOB.
buonoruyeckrue puTMBbI.

buornueckue (bakTopshl. Buner OMOTHYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOMO03 U ero (opmel. Ilapasutusm, xoomneparus,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HauyeHue OWOTHYECKUX B3aUMOJIEUCTBUNA ISl CYIECTBOBAHUSA
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAapaKTEPUCTUKH Tnomysanuu. OCHOBHBIE IOKa3aTenu
HNOMYJIALIMK: YHCIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, HPUPOCT,
murpanus. J[nHaMuKa YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGoasaT, K. @. Pynbe, O. ['ekkens.

Tabmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YUCJICHHOCTHU NOMYJISuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpakTUYeCKHe PAdOThI:

Jlabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BrnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTuueckas padota Ne 2. «Iloacd€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUJIOB
pacTeHUN».

Tema 4. Coo0miecTBa M 3K0JI0rH4ecKre CHCTEMBbI.

CoobmiectBo opranu3mMoB — OworieHo3. CTpyKTypsl OHWOIIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Buabl-nomunantel. CBsS3U B
ouoreHose.

DKkoJioruyeckne cucteMbl (dKkocuctemsbl). IloHsitue 00 »dkocucreme u
ouoreonenoze. DOyHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBOopoT BEIIeCTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (mUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMIlEeBblE 1LENu W CEeTH.
OcHOBHBIE TOKa3aTelu HKOCUCTEMBI: OMoOMacca, MPOAYKUHUSA. OKOJIOTHYECKHE
NUpamMuabl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMOperyJisiuus, pazsurue. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOr€HHbIE ~ JKOCHUCTEMBI.  ATpO3KOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonoruyeckoe u X03s1CTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTU dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOCTH OMochephl Kak
ro0aJIbHOM 3KocucTeMbl. J[MHaMHMueckoe paBHOBecHE€ M OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKJIBI 3JIEMEHTOB (yriepoa,
azora). 3oHaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBO B Ouochepe 3emin. AHTPOIIOTeHHbIE M3MEHEHUST B Onocdepe.
['mo6abHbBIE 9KOTOTUYECKHE MTPOOITIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YeJI0BEUECTBA. CoxpaHneHue
O6nopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA palMOHATBHOTO
yIOpaBI€HUsI MPUPOAHBIMU pPECypcaMHM W HUX HUCHOIb30BaHuE. JlocTmxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpaumnu:

IToptpetsl: A. k. Tenciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpr u cxembl: «IlumesBbie 1enn», «bHONEHO3: COCTAaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llemn nuranus», «IKoNOrHUECKas TUPAMHIAN,
«buocdepa u yenosek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeCa», «DKOCUCTEMA
XBOMHOro  jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIIOT€HHBIC  BO3JCWCTBHS Ha MNpUpPOAy», «BaxHelmme HCTOYHUKH
3arpsA3HEHUs BO3/yXa M TPYHTOBBIX BoA», «llouBa — BakHelliasi cOCTaBIISIIOLIAS
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiil d3dhdexT», «DakTopbl
pPaAMoOaKTHBHOTO 3arpssHeHus: Ouocheps», «OOmas cTpykrypa Omochepsn,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepona B 6uocdepe», «KpyroBopot azora B mpupoie».

O6opynoBanue: MoJeb-anIuMKanus « TUIuYHbIe OMOIICHO3BI», TepOapuii
«PactutenpHble cO00IIECTBaY, KoJIeKIuu «buorienos», «Bpeaurenu BaxxkHEHIITNX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TrepOoapuui ¢ KOJUIEKIUU PpACTeHHH U
KUBOTHBIX, MPUHAJIEKANIME K PA3HBIM 3KOJIOTUYECKUM TpyIIaM OJAHOTO BHUA,



Kpacnas xuura Poccuiickoit ®enepannu, U300pak€HUs OXpPaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA [TPOIPAMMLI 11O
bBNOJIOTMN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBIIEI'O
OBPA30BAHUA

Cornacio ®I'OC COO, ycranaBnuBarTcs TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUSI OOydYalollUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKkType AMYHOCTHBIX pE3ylbTAaTOB OCBOECHUA mpeaMera «buonorus»
BBIICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYArOIIUMUCS POCCUMCKOM
rpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONpEJCIICHUIO, HaJuyue MOTHBAIlMM K OOyYeHHI0  OHOJIOTHH,
IieJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKIACHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAMIIUN pa3BUTHUS OHOJIOTHUECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICIIOBBIMUA  YCTAaHOBKaAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYUE OSKOJOTHYECKOTO IPaBOCO3HAHMUS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA MpeaMeTa «buoiorus» QOCTUraloTCa B
€IUHCTBE YYCOHOM M BOCIHUTATEIBHON JEATETLHOCTH B COOTBETCTBUH C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIHbTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBWIAMH M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CaMOBOCIUTAaHUS U
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEW TO3UIMU JIMYHOCTH, MAaTPUOTH3MA,
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOT'O YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAUIO U
TpaJIuIUsIM MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, Tpupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pE3yNbTaThl OCBOCHUSA ydeOHOro mpeamera «buomorusy
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYArOIINXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEW MO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllM{, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXJCHHM, COOTBETCTBYIOIIUX
TPAAUITMOHHBIM IIEHHOCTSM POCCHUCKOTO OOINECTBa, PACIIMPCHHE KU3HCHHOTO
ONbITa U OMbITAa ACATEIBHOCTH B MPOIECCE Pealnu3alud OCHOBHBIX HANPAaBICHUMN
BOCIIUTATEIIbHOM JIESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIUTAHUSI:

c(hopMHUPOBAHHOCTH IPAXKJAHCKON MO3UIIMHU 00YyJaIOMIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIIMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA U TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESTEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBHINOIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMH, KYJbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TO3HABAaTEJIbHBIX W UCCIEAOBATEILCKUX 3a/a4, YBaXUTEIHLHOIO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHMS K CBOEMY Hapoay, YYBCTBa OTBETCTBEHHOCTH NEpE]
Ponunon, ropmoctu 3a cBOMl Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIICHUE K IIPUPOJHOMY HACIEIHUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJIICHHE W
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)kKeHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEW POCCUICKOr0 HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TOBEJCHUS;

CIIOCOOHOCTh OIEHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B TOCTPOEHHUE YCTOMUMBOro OyAyllero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEISAM, CO3/IAHUIO CEMBbHU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuysIMHi Hapoa0B Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE 3MOLKUOHAIBHOTO BO3JICHUCTBUS KUBOU MPUPOJABI U €€ LEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KaU€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usmyeckoro BocmHUTAHUSI, (GOPMHPOBAHUS KYJLTYPbI 310POBbSI H
IMOIMOHATBHOTO 0JIArOMOJIyYHS:

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muUTaHWE, COOJIIOJICHHWE TUTMEHWYECKUX TMpaBUJI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATAA U OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHIUBHUAYaJIbHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEJACHUS B CUTYaIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy/10BOI0 BOCTIMTAHUS:

TOTOBHOCTh K TPYyAY, OCO3HAaHHE IIEHHOCTH MAaCTepCTBa, TPYAOI0O0UE;

TOTOBHOCTh K aKTUBHOM JICSITEIIBHOCTH TEXHOJOTMYECKONW W COLMAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJTHATH TaKYIO J€ATEIbHOCTD;

UHTEPEC K pa3MyHbIM cepaM NnpodecCHOHAIBHON JESTEIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymiei mnpodeccun W PeaTu30BBIBAThH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa30BaHUIO Ha
MPOTSKEHU U BCEU JKU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS HKOJOTHYECKOW KYyJIbTYpbl: TPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa 3KOJIOTMYECKHX MpoOJieM M MyTed HX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpPUOOpETaeMble TMPU H3YYCHUH OHOJIOTHH
3HAHWSI W YMEHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PaAIMOHAIBLHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJI  TMOBEAEHUS B  IPUPOJIE,
HalpaBJICHHBIX Ha COXPAHEHUE pPABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUIOB,
aKocHUCTeM, Orochepsl);



AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCALIMX BpEH  OKpPYKarOLIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATH HEOJArONMPHUSATHBIC IKOJIOTHUYCCKHUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUIN U IPEIOTBPAIIATH UX;

HaJIMYHUE PA3BUTOTO IKOJIOTHYECCKOTO MBIIIICHHS, YKOJIOTHUECKON KYJIBTYPHI,
OTIbITa JeSATETHPHOCTH IKOJIOTHYECKOM HAIPABJICHHOCTH, YMCHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHONH, KOMMYHHKATUBHON W COITMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTHUYECKON NEATSILHOCTH IKOJOTHUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHNS

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIICCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJBTYPBl KaK CpEICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMH KaK HayKH, OCO3HaHUs ¢€ poju B
(GbOpMHUPOBAaHUHN PAIMOHAIBHOTO HAYYHOTO MBIINIJICHUS, CO3JaHUU IICJIOCTHOTO
NpEJICTaBlICHUsT 00 OKPY)KAIOIIeM MHpPE Kak O SAMHCTBE NMPHUPOIBI, YEJIOBEKA H
oOmiecTBa, B IO3HAHWM NPHPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPOOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJOTHU AJII COBPEMEHHOW IMBUIIU3AIINHU:
oOecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/aHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYYCHUHM OHOJOTHYECKUX 3HAHUM B IENAX
MOBBIIIIEHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GopMHUPyeMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHWE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIONIh3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJyYaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHHS SIBIICHUH OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM W3MEHEHUH,
yMEHHUE JeflaTh OOOCHOBAaHHBIC 3aKIIOUCHHSI Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYeHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JIEeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTH K  HENPEpPhIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW MO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHBIE pe3yabTaThl OCBOCHHS y4eOHOro mpemmera «buomorusy»
BKIIIOYAIOT: 3HAUYMMble 1 (QOPMHUPOBAHUS MHUPOBO33PEHHUS OO0yUaIOMINXCS
MEXIUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIHCHH(PUKY METOJOB TIO3HAHUS,
UCTIOB3yEeMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPIHs, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIH (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeJIOBaHNEe,  HaONIOeHWe, W3MEpPeHHe,  OKCIePUMEHT H  JIPYTHUX),
YHUBEpCAJIbHBIC y4YeOHbIC JelicTBHS (TIO3HABATEIbHBIC, KOMMYHHUKATHUBHEBIC,
PETYISITUBHBIE), oOecreynBaroIye dbopmupoBaHue (GyHKIIMOHATIBHOU
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYYaIolIUuXCs, CIIOCOOHOCTH
00 yYarOIIIXCsI UCTIONH30BATh OCBOCHHBIC MEXTUCIUIIMHAPHEBIC,
MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJIbHBIC y4YeOHBIC JICHCTBHS B
MO3HABATEIBHOM U COIMATLHOM MPaKTHKE.

MeranpenMeTHble PE3yJbTaThl OCBOEHUSA MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHbIMH NM03HABaTeJIbLHbIMH
NEeNCTBUSAMM:

1) 6a30BbIe JJOrHYeCKHE AeiiCTBHUS:

CaMOCTOATENILHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IMPU OCBOCHWW 3HAHUW TPHUEMBI JIOTUYECKOTO MBIIICHHUS
(amanu3a, cuHTE3a, CpaBHEHUsI, KilaccupuKaIuu, 0000IIeHHSs ), paCKPbIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATH UX XapaKTepHbIE MPU3HAKU, YCTaHABIUBATH
CBSI3M C IPYTUMU MTOHATHUSAMH);

OTpENENITh NEeIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTATHI ICSITENIbHOCTHU C TIOCTABJICHHBIMU TIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS I 00bsICHEHUS (DaKTOB U SIBIICHUMN
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS MIpPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHONIICHWH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKkKe  TMPOTHBOPEYMH  PA3HOTO  pPOAA,  BBIABJICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAWHUPOBATH W  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe UCCIIEI0BATEILCKHE IeCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEAOBATEILCKOW M TPOCKTHOM JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOJieM, CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSTEILHOMY TIOUCKY METOOB PEIICHUS MPAKTHYECKHUX 3a/1a4, TPUMEHEHHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH II0 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETalud, MPeoOpa3OBaHWI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBIIUICHUS, BIaJICTh HAYIHOW TEPMHHOJOTHCH,
KITFOYEeBBIMU TIOHATHSMHU U METOIaMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBCHHBIC 3aJadyll B 00pa30BaTEIBHOM
TESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh TPUYMHHO-CIICJACTBEHHBIC CBSI3M W aKTyaJu3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HaXOJWUTh apryMEHTBI IS JOKa3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPhl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJAC pEHICHHsS 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MCHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, OIICHMBATH MPHOOPETEHHBIA OIIBIT;

OCYIIECTBIISITh IICJICHANPABICHHBIN TOMCK TEpPeHoca CPEeACTB M CIOCOO0B
JeHCTBUS B PO(HECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECSATCIILHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIE TMOIXO0IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) padota ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIHH (TEKCTE YIEOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OWOJOTUYECKUX CIOBApSIX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTEpHETE), aHAIM3UPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
€€ JOCTOBEPHOCTh Y HEMPOTUBOPEUHUBOCT;

(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUSI y4eOHBIX
3ajay;

NpPHOOPETaTh ONBIT HCIIOJIL30BAHUS HHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O UCIIOJIb30BaHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTHUMAIBbHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit nHpopMauu (cXeMbl, TpadUKH, THArPAMMBbI, TAOIHIIBI, PUCYHKH
" pyroe);

UCIIOJI30BaTh HAY4YHBIM S3bIK B KA4yeCTBE CpeACTBa mpu padbore C
OWojornyeckoil HMHpOpMaNMEH: TNPUMCHITh XUMUYECKHE, (U3HUECKUE U
MaTeMaTHYEeCKHUe 3HAKHM M CHUMBOJIBI, (HOpPMYJIbI, ab0peBUATypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJMYECKHE  CpPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajeHre YHUBEPCAJIbHBIMM KOMMYHHKATHBHBIMU JI€iiCTBUAMM:

1) o0menne:

OCYIIECTBIISITh KOMMYHUKAILIMK BO BCeX cpepax »KU3HU, AaKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIIbHO BBIMIOJHEHUS TIpejiaraeMoun
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3UIIMHA JPYTHUX YYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIIH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3NMMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJICUCTBHS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTh:

MOHUMATh W HCIIONH30BATh MPEUMYIECTBA KOMAHIHONW M WHIAWBHUIYATHHOU
paboThI TIPH pemIeHn: OMOTOTHIECKON TTPOOIeMBbl, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYNTIOBBIX (HOPM B3aUMOEHCTBUS MPHU PEIICHUN YIeOHOM 3a1a4H;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



IIPUHUMATh  L€IM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH WU
KOOPJUHUPOBATh JEUCTBUA IO €€ IJOCTUKEHMIO: COCTAaBJIATH IUIAH JIEHMCTBUM,
pacupenensaTh poid € YYETOM MHEHHUHM YYaCTHHKOB, OOCYXKIAaThb pe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
o0t pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

Ipe/yiaraTb HOBBIE TIPOEKThHI, OLEHHMBAaTh MWIEU C TMO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIAATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiaieHNe yHUBEPCAJIbHBIMHU PEryJISTUBHBIMH 1€HiCTBUSIMH:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW I1I€JIEBHIE M CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K XHUBOW NPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSAITEJIbHO  COCTABJIATH IUIAH pEIIeHHus MpodiemMbl C  y4€ToMm
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;

J1aBaTh OLICHKY HOBBIM CHUTYaLIUsIM;

pacHIMpATh paMKU y4eOHOTO MpEeIMETa Ha OCHOBE JIMYHBIX MPEATOYTECHUMN;

JIeaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh
3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO IIMPOKON SPYIAUIMH B
pa3HbIX 00JIacTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEITEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENISIM;

BJIQJICTh  HABbIKAMU  TIO3HABaTEIbHOW  pedJIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCUCTBUA M MBICIUTENBHBIX MPOLECCOB, HUX pe3yJbTaTOB U
OCHOBaHHM, HCMOIB30BaTh MPUEMBI peQIIEKCHH Al OLEHKU CUTYyalluH, BBIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKM W CBOEBPEMEHHO NPUHUMATh PEIICHUSA IO HUX
CHIDKEHUIO;



IIPUHUMATh MOTHBBI M apPryMEHThl JPYIMX IIPM aHaIM3€ pe3yJbTaTOB
NEeATENbHOCTH;

3) npuHsTHE Ce0N U APYrUX:

MPUHUMATh ce0s, MOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX ITIpU AHAJINA3E PE3YJIbTATOB
NEeATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIMH IPYTOro YeJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pes3ynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue ais yueoHoro npeamera «buonorusy»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI TTO OCBOCHUIO, UHTEPIIPETAIIMU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CUTYyallUsX, a TaKKe B PealbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouojorueit. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OHOJOTUU B CUCTEME HAYUYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KAPTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHs, O BKIAJAE POCCHUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIBHOM
TPAaMOTHOCTH Y€JIOBEKA JJI PEICHUS )KU3HEHHBIX 3314,

YMEHHE PACKpBIBaTh COJEp)KaHUE OMOJOTHYECKHX TEPMHUHOB U TOHATHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAsI OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEACHUE (PEPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKHE TEeOopuH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, IICHTpajlbHAs JOrMa MOJICKYJIApHOW Ouomorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIAEHUS KyIbTypHbIX pactenuil H. U. BaBunoBa), onpenensiTe rpaHUIIbI
UX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJaMHU HayYHOT'O TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IMPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHE  TUIOTE3bl,  BbIABJICHUE
3aBUCUMOCTA MEXKIY HCCIEYEMbIMU BEJIMYUHAMHU, OOBSCHEHHE TOJYyUYEHHBIX



PE3yJITaTOB, WCIOJI30BAaHHBIX HAYYHBIX TIOHATHHA, TCOPUU M 3aKOHOB, YMCHUE
JIeNaTh BBIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIISCTBCHHBIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB M NPEBPAILEHUS SHEPIHMH B KIETKE, (POTOCHUHTE3A,
IJIACTUYECKOTO0 W 3HEPreTMYecKoro oOMEHa, XEeMOCHMHTEe3a, MHUTO03a, Meno3a,
OIUTOJIOTBOPCHMS, PA3MHOXKCHHS, WHIUBUIYAIBHOTO PpAa3BUTHS  OpTraHHW3Ma
(oHTOTEHE3);

YMCHHE MPUMEHATH MOJyYEHHBbIC 3HAHMS I OOBSICHCHHUS OMOJIOTHYECKHX
NPOIIECCOB U SIBJICHHWH, NI TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C 1eJblo obecredeHus: 0e30macHOCTH CBOEro 370pOBbS U 370POBbA
OKPYXKAIOIIUX JTFOCH, COOIOIEHUST HOPM IPaAaMOTHOTO ITOBEJICHUS B OKPYKAIOIICH
NPUPOJHON Cpelie, MOHUMaHWE HEOOXOIUMOCTH HWCIOIb30BAHUS JTOCTHIKCHHM
COBPEMEHHOM ouosoruu u OMOTEXHOJIOTUH TUTSI paIMoOHAILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE pemniaTh JJICMCHTApHBIC T'E€HETHYCCKUE 3aJlayd  Ha MOHO- W
JTUTUOPHUIHOE CKpEIMBaHWE, CIEIUICHHOE HaCIeJOBAaHUE, COCTaBIATh CXEMBbI
MOHOTHOPHTHOTO CKpEIIUBAaHUS JUIS TpEJICKa3aHWs HACIICOBAaHUS MPU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBIMIOJHATH JA0OpaTOpHbIE M TPAKTUYECKHE PaldOThl, COOMIOAATH
npaBuia mpu pabore ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KpPUTUYECKH OIICHMBATh M HHTEPIPETHPOBATH HHGOPMALIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHUE AaCMEKThl COBPEMEHHBIX HCCJIEJIOBaHMA B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHbIE THCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMOIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJBKUX WCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATHUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHHs ydeOHoro mpeamera «buonorus» ¢ 11
Klacce TOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U POJIM OMOJOTHUU B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpAa W HAYYHOTO MHPOBO33PCHHsI, O BKIJIaJI¢ POCCHUHCKHX H
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWONIOTHH, (YHKIIMOHATHHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEP)KAHWE OMOJOTHYECKHX TEPMHHOB W TIOHSTHIA:
BU/I, TOMYJSALUS, TeHOPOH, FBOIIOLHUS, JBUKYIIUE CUIIbI ((DAKTOPHI) IBOJIIOLUU,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTMYECKUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PCAYIEHThI, IIEMU  ITUTAHWUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE W3JIaraTh OWOJIOTMYECKHUE TEOpuH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHS DBOJIONHH), 3aKOHBl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. boapa, depenoBaHusi rjaaBHbIX HalpaBieHUH U
nyteit somoruu A. H. CesepuioBa, yuenust o ouochepe B. 1. Bepnaackoro),
OTIPEEIISITh TPAHUIIBI X TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHMS B OMOJIOTHH: HAOIIOICHUE U
OIMCAHKME JKUBBIX CHUCTEM, TPOIECCOB W SBJICHHWM, OpPraHU3aIis M IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCIECPUMEHTA,  BBIABMKCHHUE  THUIIOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXKIY HCCICIyEeMbIMH BEIMYMHAMU, OOBSICHCHHE ITOTYYCHHBIX
pE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSITHH, TCOPUHW W 3aKOHOB, YMEHHUC
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKH CTPOCHHUS OMOJOTHYSCKHUX
O00OBEKTOB: BHJOB, TMOMYJAIHMK, MPOAYIIECHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOIECCOB: HACIECIACTBECHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMsI, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, JICHUCTBHS JKOJOTHYCCKUX (PAKTOPOB Ha OPraHM3MbI, IIEpPEHOCA
BEIIECTB M TIOTOKAa SHEPTHMM B DKOCHCTEMAaX, AaHTPOINOTEHHBIX H3MEHEHUN B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOr€OXMMUYECKUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSTH MOJTYYEHHBbIE 3HAHUS ISl OOBICHEHHUS] OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUH, NIl MPUHATHUS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HA C 1eNbl0 o0ecredeHus: 0e30MacHOCTH CBOErO 370pPOBBS U 370POBBS
OKPYXAIOIIUX JIFOICH, COOMIOIEHUSI HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIEH
NPUPOJHON Cpelle, TOHMMaHHE HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHXKEHUM
COBPEMEHHOW OMOJIOTUHU ISl PAlIMOHATBLHOTO IPUPOIOTIONH30BaAHNUS;

yMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKUE 3aJa4H, COCTABIISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAaX (LIEMH TUTaHUA);

YMEHHE BBIMIOJHATH JA0OpaTOpHBIE U TPAKTUYECKHE PalbOTHI, COOMIOAATH
mpaBmiIa Mpu paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 00OPYIO0BAHUEM;

YMEHHE KPUTUYECKH OIICHMBATh M HHTEPIPETHPOBATH HWHGOPMAIHIO
OMOJIOTUYECKOTO COJEP)KaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpPEJCTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJI00ATbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIE COOOIICHWS,
000011ass OMoNornYecKyr0 UHGOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne n/m P Kontpoasubie | Ilpakrnueckue (1wucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypchbl
bubmmoreka [JOK
1 b 2 :
HOTIOTHA Rar Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M UX OpTaHHU3aIHs 1 brommorexa [TOK
p 8 https://m.edsoo.ru/7f41c292
. bubnuoteka [IOK
3 XUMUYECKUI COCTaB U CTPOEHUE KIIETKU 8 1 httos://m.edsoo.ru/7f416292
bu6mmoreka [JOK
4 HKHSHEACATENLHOCTE KICTKA 0 https://m.edsoo.ru/7f41c292
Pa3sMHOkeHMe 1 HHIMBUAYAIBHOE PA3BUTHE bubnuoreka [IOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTE M H3MEHYNBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
8 P 1
C3EPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/nt Konrpoabnbie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
bubmmoreka [JOK
! BOMOUHONHAS GHONOTHA o 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME 1 pa3BUTHE )KU3HU HA bubnuoreka [IOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
1
3 Opraru3MBI H OKpYKaiouas cpena ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01ecTBa 1 SKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ccTA
bu6mmoreka [JOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos
JlaTa usydeHus
Ne n/m Tema ypoka B Kourpoubublie | IIpakrnueckue
cero padoThI padoTbl
Mo nnany Mo dakty
1 buonorus B cucreme Hayk 1
MeTo 1l MO3HAHUS KUBOM TPUPOIBIL.
9 [IpakTnueckas padora Ne 1 1 05
«Hcrob30BaHMEe Pa3IMYHBIX METOOB TIPU
M3y4eHUN OMOJIOTUYECKHX OOBEKTOBY
3 buonorudeckue cucTeMsl, MPOLECCHl U UX 1
U3y4eHue
4 XUMHYECKHI cocTaB KIeTKU. Boga u 1
MUHEpaJIbHbIE COJIU
5 benku. CocTaB u cTpoeHne OEIKOB 1
DepMeHThl — OUOJIOTHYECKHE
karanuzaTtopsl. JlabopaTopHas padorta Ne 1
6 «M3yueHne KaTaTuTHUYeCKON aKTUBHOCTH 1 0.5
(hepMeHTOB (Ha MpUMEpe aMHIIa3bl TN
KaTajiasbl)»
VYriaeBodsl. JInnuapt
Hyxneunnossie kuciotsl. ATO 1
9 HcTopus 1 MeTOIbI H3y4EHHS KIIETKU. 1
Knerounas teopust
10 KieTka kak 1ienocTHas xuBast cucTeMa 1
11 CrpoeHune 3yKapuOTU4ECKON KIIETKH. 0.5




Jlaboparopuas pabota Ne 2 «M3yueHue
CTPOCHUS KIIETOK pACTEHUH, )KUBOTHBIX,
rpuOOB 1 OaKTEPUH 110 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEnapaTax u ux

OTIMCaHKE)»
12 OOmeH BelecTB Uil MeTaboJIn3M
13 dortocuHTE3. XEMOCHHTE3 1
14 DHepreTuyeckuii o0OMeH 1
JKuzHeHHbIN UK KIETKH. Jleenue
KIeTku. Muto3. JlabopatopHas padora Ne 3
15 «HaOmronerne MuTO3a B KJIETKaX KOHYUKA 1 0.5
KOpeIIlKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax»
16 buocunTes Oenka. Peakiyst MaTprUdIHOTO 1
CUHTE3a
17 Tpancnsmus — 6nocunTe3 Oenka 1
18 Hexnerounbie popMbI )KU3HU — BUPYCHI 1
19 dopMbl pa3MHOKEHHUST OPraHU3MOB 1
20 Meiio3 1
OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK.
1 OmnonotBopenue. JlabopatopHast padota Ne 1 05
4 «M3ydeHue CTpoeHus MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOTIpEnapaTaxy»
22 NHuBuayanbHOE pa3BUTHE OPraHU3MOB 1
23 I'eneTrka — HayKa O HaCIEJACTBEHHOCTH U 1
W3MEHYMBOCTH
24 3aKOHOMEPHOCTH HacleIOBaHUS 1

IIPpHU3HAKOB. MOHOTI/I6pI/I,Z[HOC CKpCIINMBAaHHUC




25

JuruOpuHoe ckpenuBanue. 3akoH
HE3aBHCHMOT'0 HACJIEIOBAHUS TPU3HAKOB

26

CueruieHHO€E HaclleJOBaHUE NTPU3HAKOB.
Jlaboparopuas padora Ne 5 «3yueHue
Pe3yJIbTaTOB MOHOTUOPHUTHOTO U
JTUTHOPUTHOTO CKPEIIUBAHUS Y APO30 HUITBI
Ha TOTOBBIX MUKpOIIperapaTaxy»

0.5

27

I'eneruxka nosa. HacnegoBaHnue npu3HaKoB,
CILIEIUIEHHBIX C MMOJIOM

28

NsmenunBocts. Henacienctsennas
M3MEHUNBOCTb. JlabopaTopHas padota Ne 6.
N3yuenne moauukainoHHON
M3MEHUYUBOCTH, TOCTPOCHUE
BApHUAIIMOHHOTO psAJia U BapUAlMOHHOM
KpHUBOI»

0.5

29

HacnepcTBeHHast ©3MEHUYHUBOCTb.
JlabopaTtopHnas padota Ne 7. «AHanu3
MYTaIUi y Ipo30(UIIbl Ha TOTOBBIX
MUKpOIIperaparax»

0.5

30

I'eneTnka uenoseka

31

PesepBHblit ypok. O6001IeHNE TIO TEME
«HacnencTBeHHOCTh M MUBMEHYHUBOCTh
OpraHu3MOB»

32

Cenexuus kak Hayka 1 mpouecc. torosoe
TecTUpoBaHue 3a Kypc 10 knacca.

33

MeToasl U TOCTKEHUS CeIIEKITUN paCTeHI/Iﬁ
U JKUBOTHBIX

34

buoTtexHonorus kak 0Tpaciib MPpOU3BOJACTBA




OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

JlaTa usy4deHus

DBOJIIOLUS U METO/IbI €€ U3YyUEHUs

Wcropus pa3Butus npeacraBiieHuit 00
9BOJIIOLIUU

MukposBosronus

HOHy.]'ISII_[I/ISI KakK 3JICMCHTAapHasA €ANHUILA
BH/1a ¥ BOTIOIMU. JlabopaTtopHas paboTta
No 1 «CpaBHEHUE BHIOB 11O
MOP(OJIOrHIECKOMY KPUTEPHIO»

0.5

JIBYoKyIIHEe CHITBI (3JIEMEHTapHBIC
(hakTOpBI) FBOTIONIUN

EcrectBennsIii 0TO0p 1 €ro GopmbI

PesynbTath! 3BOIIONMN:
MIPHUCIIOCOOJICHHOCTh OPraHU3MOB U
BH1000pazoBanue. JlabopaTopHas pabota
Ne 2 «Onucanue npucmnocoOIeHHOCTH
OpranusMa 1 €€ OTHOCUTEILHOTO
XapakTepa»

0.5

HaHpaBJ’IeHI/IH " IIyTHU MAaKpO3BOJIFOIHUA

HeobpaTtumocTs 3BoIIOIMH

10

Hcropus sxu3Hu Ha 3emiie U1 METOMBI €€
U3Yy4EHUs

11

I'unote3nl MPOUCXOKACHUA )KU3HU HA




3emne

PazButue xu3Hu Ha 3eMiie IO IpaM U

12
nepuoiam
OCHOBHBIE 3TaIBl YBOJTIOLIH
PacTUTENILHOTO U )KUBOTHOTO MHpA.

13 [Ipaktuyeckas padorta Ne 1 «3yuenne 0.5
MCKOTIAEMBIX OCTATKOB PACTCHUHN U
KUBOTHBIX B KOJUTCKITHSIX)

1 CoBpeMeHHas cucTeMa OpPraHHYECKOTO
MUpa

15 DBOJIIOIHS YeTIoBeKa (aHTPOTIOTEHE3)

16 JBmxymue cuibl ((pakTophl)
aHTPOTIOTeHE3a

17 OCHOBHBIE CTaINH SBOJIIOINY YEIOBEKA

18 YenoBeyeckne pachl U TPUPOTHBIE
aJlanTaluy 4eJ0BeKa
PesepBubIit ypok. O600111eHIE 11O TEME

19 «BO3HUKHOBEHHE M pa3BUTHUE KU3HH HA
3emie»

20 DKoJI0THs KaK HayKa

21 Cpenbl 0OUTaHUS ¥ SKOJIOTHUYECKHE
(hbakTopbl
AbuoTtnueckue paxTopsl. JlabopatopHas
pabota Ne 3. «Mopdonoruueckue

99 0COOEHHOCTH pacTEeHU U3 Pa3HbIX MECT 05

oOutanusy. Jlaboparopnas padora Ne 4.
«BnusiHMe cBeTa Ha pOCT U pa3BUTHE
YEPEHKOB KOJIEYCay»




23 buotnueckue haxTopsl 1
DKOJIOTUYECKHE XapaKTEPUCTUKU

24 nomyssiun. [Ipaktudeckas padora Ne 2 1 05
«IIoCY€ET IIIOTHOCTH MONYJISALUN Pa3HBIX
BHJIOB PACTEHUI»

25 Coo01iecTBa Opranu3MoB — OHOIIEHO3 1

26 DKOJIOTUYECKHE CHCTEMBI (IKOCHCTEMBI) 1
OCHOBHBIE TIOKA3aTENIN YKOCHCTEMBI.

27 Oxkosornueckue nupamuipl. CBoricTBa 1
skocucteM. CyKieccus

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTPOIIOTEHHBIE IKOCUCTEMBI

30 buocdepa — rinobanpHas sKocucTeMa 1
3emimn

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1
orochepsr

32 UYenoseuecTBo B Onocdepe 3emin 1

33 Cocy1iecTBoBaHNE IPUPOIbI U 1
4eJI0BEYECTBA

34 PesepBHbIit ypok. O600111€HNE TEMBI 1
«Coo011ecTBa 1 HKOJOTMUECKUE CUCTEMBI)

OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2.5







YYEBHO-METOAUYECKOE OBECIHEUEHUE OBPA30BATEJBHOI'O
NPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUVISA YYEHUKA

* buonorus, 10,11 knaccel [Taceunuk B.B., Cymaroxun C.B., Kanmunosa I'.C. u npyrue; mon
penakuueii [Taceunnka B.B., AkimonepHoe obmiectBo «M3marensctBo «IIpocBereHne»

* buonorus, 10,11 xnaccel/ I[lonomapesa U.H., Kopammosa O.A., Kyamenko B.C.; ox
penaxuueii [Tonomapesoit U.H., Akuinonepuoe o6mectBo «M3narensctBo «IIpocBenienuer»

METOJIUYECKHUE MATEPHAJIBI JIJIS1 YYUTEJISA

Pa6ouas Terpanp «buosorus. 10,11 knaccer. ®T'OC»: O.A.Kopuunosa, JI.B.CumoHoBa,
N.B.Hukonaes, - Bentana-I'pad, 2021 r.

- Mertoanueckoe nocooue s yaurens: buonorus. 10,11 knaccet [Tonomapesa 1. H.,
Kopuunosa O.A., Huxonaes 1.B. — Benrtana-I'pad, 2021.

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET
ykazanbl B KTII
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