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Электронная подпись


INOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUECKYID OCHOBY IS
OTIPEICIICHHS] TOAXO0J0B K (OPMHUPOBAHUIO COJACPKAHUSA YydeOHOTO MpeaMeTa
«buosiorus» CcocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcoJlepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKY BBITYCKHUKOB, TIOJIOKEHUS 00 OOIIHX LEIIX U
MPUHINNAX, XaPAKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmrero oopazoBanus B Poccuiickoit deneparnuu, a TakyKe MOJI0KEHUS O CIeIUpUKE
Ovonoruu, €€ 3HAYEHWHW B TIO3HAHMM IKUBOM MPUPOJABI U OOECIECUECHUH
CYILIECTBOBAaHMSI YelloBeYecKoro obimiecTBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpeIeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeaCcTaBICHUE O LeNx, 00 00IIel cTpaTeruu
0oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemeTa
«buonorusy, onpenenser 00s13aTeNbLHOE MPEAMETHOE COJEPKAHUE, €TO CTPYKTYDPY,
pacrpeneneHue mo pasjeliaM U TeMaM, PEKOMEHIYEMYIO IMOCIEN0BAaTEIbHOCTD
M3Y4YEHUs] yUYEOHOr0o MaTepuaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBA3€H, JIOTMKH 0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 61010THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TIJIAHUPYEMbIM
JUYHOCTHBIM, METanmpeAMETHBIM U TMPEIMETHBIM pe3yJibTataM oOOy4eHUus B
dhopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHHOM
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YpPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUI JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, IPEJICTABICHUIN O 3[I0POBOM
oOpa3e >XKM3HM M OEpEeKHBIM OTHOIIEHHUEM K OKpYKalollehd MPUPOIHON cpene.
[TosTOMy Hapsny ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a Tak)Ke 3HAHUMI O
CTPOCHHUU JKUBBIX CUCTEM PA3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yIEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHclie: TPOPUIAKTUKK HACJIEICTBEHHBIX 3a00JieBaHUI YeIoBeKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUs, 000CHOBAHUS YKOJIOTHYECKH 11€JIECO00Pa3HOTO
TOBEJICHUS B OKPYKAIOIIEH MTPUPOIHON Cpede, aHalIn3a BIIMSHUSA XO3IMCTBEHHOM
JIEATEIIbBHOCTH Y€JI0OBEKA Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
VYcunenue BHUMaHHS K TPUKIATHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buromnorus» NpoaIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS YCIOBUM JJI PEIICHUS



OJIHOM M3 aKTyalbHBIX 3a7a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas
npeanosiaraer (GpopMupoBaHre y oOy4aroUIMxcsli ClOCOOHOCTU aJanTUPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHM3alldd U HBOJIIOIUHU, CO3JAET
YCIOBHUSI  JJIs: TIO3HAHWS  3aKOHOB  JKUBOW  TMPHUPOIBI,  (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTUMYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW TIPUPO/JIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUsl UMEET TaKKe JJIsl PEIICHUS] BOCITUTATEIbHBIX U
pa3BUBAOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUA
oOyuaromuxcs. M3ydenne Ouonsoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAITMOHHBIX W  HMH(POPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HHTETpalluud OMOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, PU3UKU, XUMUU U
reorpaduu. Ha3BaHHbIe NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro mpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOA0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpPkKAaHUSA, MPEACTABICHHOTO B IMPOrpaMMme IO
OHOJIOTHH.

Ot60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPAa3HOrO0 MOJX0Jld, B COOTBETCTBHH C
KOTOPBIM OOy4arouuecs: JOJDKHBI OCBOMTh 3HAHUS W yMEHHUS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, OMPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPAKTUUYECKOM AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPbIE CIY>KaT OCHOBOM 11Jis1 (pOpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[EHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yMaHM3aIluU
OMOJIOrMUeCcKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B IpOrpaMme IO
OMOJIOTUM OCYILECTBICHO € YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOW OpraHu3aIiiu u
HBOJTIOIMHU. B COOTBETCTBUM C 3THM B CTPYKType ydeOHOoro npeamera «bromorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa U MHOTrooOpasve OpraHu4ecKOro MHpay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.



[enp m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEHHE YMEHHU
UCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIEAYIOMINX 3a/1ay:

OCBOEHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aIlMH, BBIIAIOMIMXCA OTKPBITUAX M COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUe Yy OOYYaIOMIMXCS TMO3HABATEIBHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydarommxcss oO0meil KyJIbTypbl, (YHKIIHMOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSTH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOJIbl HA OCHOBAHUM 3HAHUH U OTIBITA, MTOTYYEHHBIX IPU U3YUCHUU
OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU [EATEIHLHOCTH YEJIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS DTHICCKUX
HOPM IpU IPOBEICHUH OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJisi TOBBIINICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJICACTBUU CBOEH JIESATEIBLHOCTH M0 OTHOIICHUIO K OKPYKAKOIIEH Cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHON 001acTH « ECTEeCTBEHHO-HAYYHBIE TIPEAMETHI.

J{nst u3yueHust OMoJIOruu Ha 0a30BOM YPOBHE CPEJIHET0 00111ero 00pa3oBaHus
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Posnb 6uonorun B hopMupoBaHUH COBPEMEHHOM HayuHOU KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTob!l TO3HAaHUS KUBOUM IPUPOIbI (HAOII0IEHUE, SIKCIIEPUMEHT, ONTMCAaHuE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBaHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTreoIeHOTHYECKu ), OMoC(EepHBIA.

JlemoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKHN COCTaB KJIETKH. XHMHUYECKHUE HJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BewlecTB B Kkierke. lloamepskanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKHUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOWMCTBa OenkoB. buonornyeckue
byHKIUM OEIKOB.



depMeHTbl — OMoJIoTHYecKHe KaTau3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamubbl. Otauuus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTau3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (TJII0K03a, prub03a U Je30KCUpu003a), Tucaxapuisl
(caxaposa, JlakTo3a) MW TOJHMCaxapulbl (Kpaxmaj, TJUKOreH, IEeJUII0I03a).
buonornyeckue QpyHKIIMM YTIIeBOIOB.

Jlunuael:  Tpurauuepunbl, Qocdomunuabl, crepouAbl. [ HapoduUIBHO-
ruapodobHble  cBoicTBa. buonornueckue QynHkuum sunuaoB. CpaBHEHHE
yIJIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaesr — MoHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u GyHKIIHIH.

[{utonorus — Hayka o kietke. Kiierounas teopus — mpuMep B3aUMOIEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Krerka kak nieioctHas »kuas cuctema. O0Iire npru3HaKky KJIETOK: 3aMKHYTast
Hapy>kHas MemOpana, Moiekynbl JIHK kak reHermdeckuit ammapar, cuctema
CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKass W mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, ammapart ['ombmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Tpoucxoxxknenne MUTOXOHApUM u 1mactua. Buasl tumactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OPTraHOUI0B KJIETKU. BriItoueHus.

SAnpo — perynatopHblil neHTp KieTku. CTpoeHue sjpa: sjuepHas 000youKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Junarpammel: «PacnpeneneHne XMuMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacnpeneneHne XMMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoJb», «brocunTes 0enka», « CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoseKyssl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOEHHE JKMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuasD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TMPOBEICHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopnas pabota Ne 2. «lM3ydeHme CTpoeHUS KIETOK PACTCHHU,
KUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeesiTeJIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALIMS (TUIACTUYECKUM OOMEH) U
JUCCUMUJIISIIUSA  (SHEPTeTUYECKHii OOMEH) — JIB€ CTOPOHBI €JIMHOrO IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPruM B TMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BellecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
oOMeHe BEIleCTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dotocunteza. dpPexkTuBHOCTL PoTOoCMHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emsie. BiausiHue ycnoBuil cpeabl Ha (DOTOCUHTE3 U CIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAaUeHHE XEeMOCHHTE3a IS
YKW3HU Ha 3eMJIe.

DHepreTrueckuii oOMeH B KjeTke. PaciernieHue BeecTB, BBIJCICHHE U
aKKyMYJINPOBAHUE PHEPTUHU B KJIETKE. DTambl YHEPreTUUECKOro 0OMeHa. [ ukoums.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIIEHUE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanusi reHetudeckoil uHdopmanuu B KiIeTKe. ['eHEeTWYeCKUd KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Poib pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpsiTust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHMUSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHasi ~ TpaHCKpuWIILMs, peBepraza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel nmuTaHus, «Metadommuzmy, «MUTOXOHAPUSY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «baktepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokxeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAHU3MOB.

KiieTouHbIil 1UKII, WM KU3HEHHBIM LUK KieTku. WHTepdaza U MuTo3s.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIumiou HeIi W TalvIOMJHBIA ~ XpOMOCOMHBIE  HAOOpBl.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum mutosa. IIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ruGeb KISTKH — aromTo3.

®opMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroioe U 1moJjioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JIeJICHHE HaJIBOE, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIONOTO.

Meito3. Cranuu meiio3a. Ilpouecchl, mpoucxomsiiue Ha CTaausiX Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKUI CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie kemne3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHHWE W PAa3BUTHUE TOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30oujl, SMIEKJIeTKA) — CIIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWIIEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
[TapTenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyssinus, opradHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BnusHue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJCTBA.

Poct u pasButue pacteHuii. OHTOTEHE3 IBETKOBOTO PACTECHUS: CTPOCHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JlemoHcTpanum:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombly, «Kierounsrii uukmy, «Pemmukamus JJHK», «Mwuto3y,
«Menosy», «llpsmoe n HenpsMoe pazBuTHE», «['ameToreHes y MIEKONUTAIOIUX U
4eJ0BeKa», «OCHOBHBIE CTAJIMH OHTOT'E€HE3ay.

O6opynoBaHue: MMKPOCKOTI, MHKpOIIpenapaThl «CnepMaTo30u bl
MJICKOITATAIOWIETO», «SHIIEKIIeTKa MIEKONUTaromero», «Kapumokunes B kinerkax
KOpEIIKa JIyKa», MAarHUTHAas MOJEb-alIuIMKauus «/leieHue KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

JlabopaTtopHas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpPEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENApaTax).

JlaGopatopuas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTax).

Tema 6. HacjiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Ponbs nuTosioruun
U SMOPHOJIOTUM B CTAHOBJICHUM TEHETUKHU. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKUA. MeETOJbl TEHETHUKU (TUOPUAOJIOTHUECKUMT,
ATOT€HETUYECKUHN, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnyeckas CHMBOJIMKA, UCIOJIb3yEMasi B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTAHOBJIEHHbIE ['. MeHnenem.
MonorubpuHoe CKpelMBaHue. 3aKkoH €IMHO-00pa3us TUOPHUAOB IEPBOTO
nokosneHud. [IpaBuno qoMuHUpPOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oHOe ¥ HenmoHOe TOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHWe. 3aKOH  HE3aBHCHUMOTO  HACIIeJOBaHUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
Ananu3upymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHoe HacenoBaHue npu3HakoB. Padora T. Moprana no cueryieHHOMy
HAaCJIEIOBAHUIO T€HOB. HapymieHne ClenaeHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka nosia. XpoMOCOMHOE ONpeAEIeHUE Mmoia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMOramMeTHble W reTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3meHnunBOCTh. BBl N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOAU(PUKAIIMOHHON NU3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M KauyE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
U3MEHUYUBOCTU. MyTanmoHHasi u"3MeHUYUBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluidi. MyTareHHbie (akToOpBbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HAacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesanepHast HACIEeACTBEHHOCTh U U3MEHYUBOCT.

['enetuka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METOABI T€HETHKU
YeJIOBeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKUM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKA: TE€HHBIC OOJIC3HHU,
0O0JI€3HN C HACJIEICTBEHHOW MpEeApacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue H TreHepaThBHble MyTauuud. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICYECHUS T€HETUYECKUX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUYECKUX 3a00JICBaHUM YeToBEeKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETUYECKasT
OCHOBa», «3aKOH PacCUIEIJIEHUS U €r0 HUTOT€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameT», «Iurnbpuanoe ckpemmBanuney, « [ {luronorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus®», «Menosy», «BzanMoaencTBue ajielibHbIX T€HOB», «I eHeTnueckue
KapThl PACTEHUM, )KUBOTHBIX U 4YEJIOBEKa», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACIIEJOBAaHUsI, CLEIUICHHOTO € NoJom», «KapuoTumel yenoBeka W KMBOTHBIX),
«Bunpl m3smMeHunBOCTHY, «MoaudukamoHHas H3MEHUYMBOCTHY, «HacmemoBanme
pesyc-daktopay, «I'eHeTuka rpymm KpoBmw», « MyTarimoHHas U3BMEHUYUBOCTDY.

O6opynoBanue: MojAeNU-aNIIUKaIU  «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3odumnay (Hopma, MyTaruu Gopmbl
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».



JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHUIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QUIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoaupUKaITMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAJIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHUE W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Ceniekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexknys Kak Hayka M IIpolecc. 3apOXKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYyenne H. 1. BaBuiioBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHuii. LIeHTpbI MPONCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MaccoBbIi U UHAUBUIYaTIbHBINH OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIum3kopoACTBEHHOE
CKpeluBaHue — HUHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otpanénnas rubpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes U NoJIy4eHHe
ITOJIUIUIOUIOB. [IOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IMPOU3BOACTBA. ['€HHas WMH)KEHEpUs. OTallbl
co3nanus pexomOuHanTHOM JIHK wu TpaHcrenneix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruyeckue M dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIHPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTteHuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenuniiy, «OtnanéHnas ruopuausanusy, «PadoTel akanemuka M. @. MiBaHoBay,
«llomumnongus», «OOBEKTHI OuUOTEXHOJNOTUW», «KieTouHble KyJabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHbBIE PACTCHUS.

JlabopaTopHble U NpaKTHYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOIIBI W JIOCTHXKEHHUS CEJIEKIMM PACTCHUU W
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Y4acCTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
TeopHsl U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJMONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHHS BHUJOB B TAJICOHTOJOTHYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpadudeckue: cxoacTso u paznuure ¢payH u (GIop MaTepUKOB U OCTPOBOB.

OMOpHOIOrMYECKHEe: CXOJACTBA M pa3iuuusi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHOKYIIUME CHJIBI ABONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) BOJIONMKA BUAOB B Mpupojae. MyTairoHHbIN
npolecc U KOMOWHATHBHAs W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI U Apeud
reHoB. M30auus 1 MUrpanus.

EctecTBeHHbIii 0oTOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCTh OpPraHU3MOB Kak pe3ynbTaT dBoitonuu. Ilpumeps
PUCHIOCOOIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-aAaNTAL|H.

Bun wu  BugooOpazoBanue. Kputepum Buzpa. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (DuUIIeTUYECKAs, JTUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUN.

[IpoucxoxeHrue OT HecleuuaTu3upoOBaHHBIX MpeakoB. [Iporpeccupyromias
cnenuanu3anus. AJanTuBHas paguaius.

JdleMoHCTpaUm:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepuios.



Tabnunps! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apoIbliin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHMe», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsimum»,  «MyTraunoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIprcnocoOIeHHOCT OpraHU3MOBY,
«['eorpaduueckoe BumpooOpa3zoBaHue», « IKOJIOTUYECKOE BUI000OPA30BAHHE).

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpPABICHMS IBOJIIOLIMU», OOBbEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wMupa, KoJuleKuus «@DPOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurne HacekoMoroy», «Pazpurue narymkm,
Mukpornpenapar «Jlpozoduia» (Hopma, MyTauu GOpMbI KPbLIIBEB U OKPACKHU TETIA).

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «Onucanue npucnocodJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCNEepUMEHTAIBHOE MMOATBEPKICHUE XUMHUECKON 3BOIIOIMY. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX HBOJIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxei. Apxelickas u
nporepo3oiickas dpel. llameosolickas spa U €€ TMepuoabl: KEMOPUICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o301cKas 3pa U €€ NMEPUOabl: TPUACOBBIN, FOPCKUNA, METIOBOM.

Kaiino3oiickags »3pa ®W €€ TIepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTMYeCKHX mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENIILHOTO M KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
*KUBOTHBIX. [TosiBIIEHME, paclBeT U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucremMa OpraHMYecKOro MHUpa KakKk OTpakeHHe 3BOJIONUU. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBiieHH O
IPOUCXOXKJIEHUN uYeloBeka. Meroabsl HM3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((pakTopbl) anTpororene3a. HacneactBeHHas ”3MEHUMBOCTD
U eCTeCTBEHHbIH 0TOOp. OOIIECTBEHHbIN 00pa3 >KWU3HHU, M3TOTOBJIECHUE OPYAUi
TpYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
ymensli, Yenosek mnpsamoxomamui, YenoBek HeaHAEpTAIbCKHM, UYenosek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMsS, 00JIacTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (9KBAaTOpUaibHAas),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  HMPHUCIOCOOJIEHHOCTH  IMPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3HukHoBeHue CoJIHEUHOU cucTeMbl», «Pa3Butue
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «COBpeMEHHash CHUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX  HAXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue:  Mymsku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MHUTEKAHTPOIa, HEaHJepTajiblla, KPOMAHbOHIIA), CJIENKH WU
U300pKEHUSI KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIoBeKa (KaMHH-YOIIIEPHI,
pyOmiia, ckpebiia), TreoOXpOHOJOorHYecKas TaOnuIa, KOJUICKIUI «DopMbl
COXPaHHOCTH UCKOIMAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKTUYECKHE PadoOThI:

[Ipaktuueckast padota Ne 1. «M3ydeHue MCKOMAaEMbIX OCTATKOB PACTCHUM U
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBeAUECKUI My3eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.



DKoJorus KaK Hayka. 3aJlaud ¥ pa3zeiibl 9K0JOruu. MeTo bl 3KOJIOTHYECKUX
UCCIIEOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]yILHAs, [TOYBEHHAs,
BHYTPHOPTaHU3MEHHASI.

Okonoruueckue Qaktopsl. Kiaccuduxamuss sxomorndeckux (HakTOpPOB:
abuoTHyeckne, OMOTMYECKHME M aHTPOINOreHHble. JlelcTBUE HKOJIOIMUECKUX
(aKkTOpOB HA OPraHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buosornueckne puTMBl.

buotnueckue ¢akropsl. Buibl OnoTHYECKNX B3aUMOJEHCTBUI: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOMO3 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBHI i1 CYLIECTBOBAHUS OPraHU3MOB B
IPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISILUNA: YHUCIECHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUsA
Opranu3moBy», «@otonepuoanusm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «Mopdomorndeckrne 0COOEHHOCTH PacCTEHUHN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
pPaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OuOLEHO3a: BUAOBasd,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
ouoneHose.

DOkojyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreornieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B HIKOCUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH S3KocucTeMbl. [InieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTeIu 3KOCHCTEMBI: Ouomacca, MPOAYKLUHA. DKOJIOTMYECKHE TMHUPaMUJbL:



NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYUBOCTD,
camoperymsiuus, pazsutrue. CyKieccusl.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrtop ycToluMBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo u ero QyHkuu. OcoOeHHOCTH Omocdepsl Kak
rJI00aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTC€OXMMHUUYECKHE IUKJIIBI 3JIEMEHTOB (yriepoa,
azota). 30HAIbHOCTH Oroc(epsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOIBI U yenoBedecTBa. CoxpaneHue 6uopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
MPUPOJIHBIMUA PECypcaMy U UX UCIOJIb30BaHUE. JlOCTHXKEHHST OMOJIOTHHM U OXpaHa
MPUPOJIBI.

JlemoncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl u cxemsl: «llunieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpupongusie coobimiectBay, «llenmu nuTaHus», «IKOJOTHYECKAs] TMHUPAMUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHsbie
aHTPOTOTEHHbIC BO3/ICUCTBUS HA MPUPOAY», « BaskHEeHITne HICTOUHUKY 3arpsiI3HEHUS
BO3/yXa M TPYHTOBBIX BOJ», «[louBa — BaxkHeliiasi coctapisitomias 6uochepoi»,
«®Daktopel  merpamanuu  nouB»,  «llapHukoBwiii  dhdexT»,  «DakTOopbI
pPaJMOaKTUBHOTO 3arpsizHeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: MoJelb-anmuivkanus «TunuuHaeie OHOILIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoneHo3», «BpeauTenn BaKHEHIITNX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJUJICKIIUHA PACTCHUMN U KUBOTHBIX,
MpUHAJJICKAINE K Pa3HBIM AKOJOTUUECKUM T'pyIIaM oJHoro Bujaa, KpacHas kaura
Poccuiickoii ®enepaunn, H300paXKEHUs OXpaHSIEMbIX BHJIOB pAcTEHUH U
YKUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmaco ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3ylibTaram
OCBOCHMSI  OOyYarOIIMMHUCS TPOTpaMM  CpeaHero  obmiero  oOpa3oBaHMUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJECHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyuMe MOTHUBAllMM K OOydYeHHI0 OHOJOTHUH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIUXCSl PYKOBOJCTBOBAThCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeaMera «bruomorus» JOCTUraroTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBQ)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoin ®Denepaiuu, npupoae u
OKpYXKaIolIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IAHUN YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/ad, BbBIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3aJa4y, YBaXKHUTEIBHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBXKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIMIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHUE YMOIIMOHAIBHOTO BO3IEMUCTBHS )KUBOM IPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOro 1 6€30MmacHoro oopasa Ku3HH (3J0pOBOE
NUTaHue, COOJIIOIEHUE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, perysipHas (Qusmueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUSA K COOCTBEHHOMY (DHU3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTHBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodeccuoHaTbHOU e TeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiedl mnpodeccud U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTMYECKU 11e71eCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEH CPEIbI;

OCO3HaHUE TJI00AJIBHOTO XapaKkTepa HKOJIOTMYECKUX MpoOJieM U MyTell ux
pEeLIeHHS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMBbIE TPU U3YUEHUU OMOJIOTMH 3HAHUS
M YMEHUS TpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  TMOBEIEHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
IKOCUCTEM, OroCchephl);



aKTUBHOE HENPUATHE NEHUCTBUN, IPUHOCAIIUX BPE OKPYKAIOLICH IPUPOIHOU
cpele, yMEHHE IPOrHO3UPOBAaTh HEOJIArOMpPUSATHBIE SKOJOTHUYECKHE MOCIEACTBUS
IPEANPUHIMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJACTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM WM COLMAIBHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN EATEIBHOCTH YKOJIOTHYECKON
HaIpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOTO HA AMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHuE creuupuky OHUOJNOTMM KakK HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloLleM MHUpPE KaK O €IMHCTBE IPHUPOJbI, YEJIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHUH HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTUM JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUS MEAMLIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECypCHblE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEe BBIXOAA U3 III00aJIbHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3Y4eHUH OUOJIOTUH;

NOHUMAaHUE CYLIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4aeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBJICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE Hay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILIECTBISThH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPECPLIBHOMY 06p330BaHI/IIO )41
CaM006pa?>0BaHI/IIO, K aKTHBHOMY IIOJIYUYCHHIO HOBBLIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpC6HOCT5[MI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHs ydeOHOTO mpeameTta «buomorus
BKJIIOYAIOT: 3HAYUMble JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYJArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEIU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHS, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HaOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
yueOHbIe JeHCTBHS (ITO3HABATENIbHBIC, KOMMYHHUKATHBHBIC, PETYJIATHBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH U COIMAIBHOMN
KOMIIETEHIIMU  OOYYaloIIUXCs, CIOCOOHOCTh OOY4YalolUXCA  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIE, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON M COIIMATIBLHOMN MIPAKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKAaTh:

OBaajaenue YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITeTbHO  (DOPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PAaCKPBIBATH CMBICTT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTpPENCIATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTDKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE MOHATHUS JUIs 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOM MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, CTyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICIIbHBIE CPEACTBA JIsI TPEACTABJICHHS CYIIIECTBEHHBIX
CBA3€H ¥ OTHOIIEHWHA B M3y4aeMbIX OHOJIOTHYECKUX OOBEKTax, a TakKKe
POTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHUKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSTEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspemieHusi mpoOjeM, CHOCOOHOCTBI0O M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3324, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBI JACSATEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIISATh [IPUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3a1ady,
BBIJIBUTaTh TMIIOTE3Y €€ PEIICHUS], HAXOAUTh aPTYMEHTHI ISl JOKA3aTEIbCTBAa CBOUX
YTBEPKJICHU, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEpaTrype, OHOJOTHYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIMpoBaTh 3alpOChl U MPUMEHSTH Pa3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosornueckor mHMOpMaIi, HEOOXOAUMOM Il BBITIOJTHEHUST YUYEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAbHYIO  (QOpMy  MpEACTaBICHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIONB30BaTh HAYYHBIM SA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
Ovonornyeckod HHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKh W CUMBOJIBI, (HOpMYJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJ€Th  HABBIKAMHM  paclo3HaBaHUS M 3alIUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO yIaCTBOBATh
B JIMAJIOTe WM JUCKYCCUU IO CYHIECTBY OOCYKIaeMol TeMbl (YMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJja4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3HIMHA APYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMU OOINEHWS W B3aUMOJICHCTBHUS, MMOHUMATH
HaAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eITeJIbHOCTD:

MOHMMATh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaIbHOU
paboThI IPH pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHUKy M METO/Abl COBMECTHBIX JACUCTBUH C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpeneniaTb poid C yY4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0I0 Y4aCTHUKA KOMaHbl B OOILINI
PE3YNbTAT MO pa3pabOTaHHBIM KPUTEPHUSM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PAa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHbIMU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUS B AKU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUSX M INOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITI03HABATEIIBHYIO JIEATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATEIILHO COCTABJIATH IJIaH PEICHMS TPOOIEMBI C YUETOM UMEOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaThb OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpPUIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM JJsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETh OILICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX TIPU aHaju3€ pe3yJbTaTOB
NEATEIbHOCTH;



3) npuHsaTHE Ce0s U APYTrHUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalM3e pe3yibTaToB
NEATEIIbHOCTH;

MpU3HAaBaTh CBOE MPaBO U MPABO JAPYIUX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YeIoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus
HAy4YHBIC 3HAHUSA, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHHIO, HHTEPIPETAIINH U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HaHUS U
MPUMEHEHUIO 3HAHUW B Pa3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbIe
pPE3yNbTaThl IPEACTABICHBI IO TO1aM O0yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydyeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOI'O MHUPOBO33PEHHS, O BKIIAJ€ POCCHUICKUX WU
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTUE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPbIBATh COJECpXKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTab0a13M (0OMEH BEUIECTB U IPEBPAILLIEHUE YJHEPTUN ),
romMeocTtas (CamMoOperyJisiiiusi), ypOBHEBasi OpraHu3alusl J>KUBBIX  CHUCTEM,
CaMOBOCIIPOM3BeEIeHUE (PENPOAYKIIMSI ), HACIEACTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pPa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. . BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKIEHUS KyIbTYpHbIX pacTeHuid H. 1. BaBunosa), onpenensats rpaHulbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM,;

YMEHUE BJIAJIETh METOJIaMHU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U IMPOBEACHHE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIy WCCIEAYEeMbIMU BEIWYMHAMHU, OOBSCHEHWE TMOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTHH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
HA OCHOBAHMH TMOJTYUYEHHBIX PE3YNbTATOB;



YMEHHE BBIJICIATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEILECTB U IPEBPALICHMs SHEPTUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, IJIS1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O ITOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBAHUS JJIsl MpeICKa3aHUsl HACJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

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

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUA U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(OpPMAaLUH, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCbMEHHbIE M YCTHBIE COOOIICHHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro mnpeameta «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHbBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIepKaHue OMOIOrMYECKUX TEPMUHOB U TIOHATUMN: BUJI,
MONYJISIIUsSL, TEHO(OH, HSBOJIONHUS, ABMXKYIIHE CUIIBI ((DaKTOPBI) DBOJIIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTbI, PEAYUEHTbl, UENu MUTaAHUA,
HKOJIOTHYECKas Mpamua, OMoreolenos, onocdepa;



yMEHUE Hu3aratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpus DSBOJIIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAETSATH TPAHUIIB UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTHUECKOTO SKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HCCIEAYEMBIMH BEIUYMHAMHU, OOBICHEHHE TMOJYUYEHHBIX PpPE3yIbTaToB,
UCIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUI U 3aKOHOB, YMEHHUE JI€1aTh BHIBOJIBI
HA OCHOBAHMH TMOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, TMPOAYLUEHTOB, KOHCYMEHTOB, PpEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTH
OpPraHM3MOB, JIEHCTBUSL SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMHU B DKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKIIOB B Ouocdepe;

YMEHHME NPUMEHSATh MOJIyYEHHBbIE 3HAHUS AJI1 OOBSICHEHHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 30pOBbS M 340POBBSA
OKPY’KaIOIIHUX JIFO/IeH, COOII0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOTHON cpene, MOHMMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOOIOIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
NepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OpATOpPHBIE M MpaKkTHUYeCKHe padoThl, cOOI0IaTh
npaBuiia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEAICTBA MAacCOBOW MH(GOPMAIINU, HAYIHO-TOMYIISIPHbIE
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKMX MCTOYHHUKOB, TPAMOTHO
MCITOJIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM uudposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 .
HOTIOTI Kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbIE CHCTEMBI U UX OpraHu3alys 1 bubmorera [JOK
P t https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 bubmorexa LHOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 XK 6
MBSHCACATCIRHOCTS [CTIH https://m.edsoo.ru/7f41¢292
5 PasMHOXeHUE U MUHAMBUAYATIbHOE Pa3BUTHE 5 1 bubnnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 2 15 bubmuorexa [JOK
OpPraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7{41c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM undgposbie
Ne i/l P Konrpoabnsie IIpakruueckue (icpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6nmmoreka [IOK
! IBOIMOUHONHAS GHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnnoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpy>Karolas cpeia 5 1 bubmorexa HOK
P 124 tas cpen https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 hitps-//m.cdsoo.ru/7f4 1ccT4
bubnuoreka [IOK
5 P 2
C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutpoasubie IIpakTuueckue A p
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOM
npupojsl. [IpakTudeckas padora
brp P P bubmuoreka [{OK
2 No 1 «Mcnionb3oBanue pa3anyHbIX 1 0.5
https://m.edsoo0.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cuctemsl, | bu6mmoteka IIOK
MPOLIECCHI U UX U3YYCHHE https://m.edsoo.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKkU. Boxa | bu6mmoteka IIOK
Y MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
bubmmoreka IIOK
5 benku. CoctaB u cTpoeHue 6eyko 1
A TaB 1 CTPOCHAE DEKOB https://m.edso0o.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubnuotexa [JOK
KaTAJINTUYECKON aKTUBHOCTH ’ https://m.edso00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIM KaTaja3bl)»
bub OK
7 Yraesonsl. JIunuas: 1 nonmotexa I1

https://m.edso00.ru/863¢6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubnunoreka LIOK

8 Hyxreunoseie knciorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucreMa
CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnast pabora No 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edso0.ru/863e¢716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTHCAHUE»
bubnunoreka LIOK
12 OOMeH BelecTB Ui METadoIu3M hitps://m.cdsoo.r/863¢766¢
bu6mmoteka IIOK
13 Potocniites. Xemocunres https://m.edso00.1ru/863e7c¢98
. bubmuoreka [JOK
14 Oueprerueckuii 0bmen https://m.edsoo.ru/863¢e7aae
JKvi3HEeHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGopatopHas pabota Ne 3 0.5 bubmuoreka [IOK
«Habnronenne MuTo3a B KJIeTKax https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms but6mmorekxa [IOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa TIOK

https://m.edso00.ru/863¢796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

13 Hexnerounsie hopmbl )KU3HH — Bu6mumotexa [JOK
BUPYCHI https://m.edso0o.ru/863e7540
bubnunorexa LIOK
19 DopMBbI pa3MHOKEHUSI OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6nmmoreka [IOK
2 Meti
0 o3 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. ONI010TBOPEHHUE.
21 JlaGopaTtopnast pabora Ne 4 0.5 bubnnorexa [JOK
«M3y4yeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HACJIEICTBEHHOCTH U buommorexa [IOK
A https://m.edso00.ru/863e8612
W3MEHYUBOCTH
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 1} I/I3HaKO]I3) Mounoru6 I/II[ HOE bbmmorexa [TOK
P ) prA https://m.eds00.ru/863e8878
CKpELIMBaHUE
UTHOPUTHOE CKPEIINBAHNE.
25 231211<0H ie?amcmforncf bbmmorexa [TOK
https://m.edsoo.ru/863e89a4
HacJe0BaHUs IPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 0.5 bubnmnorexa [JOK

Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEILIMBaHUA y Jp030(HIIbl Ha
TFOTOBBIX MUKPOIIpEIapaTax»

7 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [JOK
[IPU3HAKOB, CLEILIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacreenHas
W3MEHYHMBOCTh. JIJabopaTopHas
pabota Ne 6. Uzyuenue bubnmnoreka HOK

28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia
Y BapUallMOHHON KPUBOI»

HacnencrBenHass ”3AMEHUNBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnnorexa [JOK
«AHaNM3 MyTauil y 1po30QpuIIbl ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpErapaTax»

bubnuoreka [{OK

30 Tenemnia uenosexa 1 https://m.edso00.ru/863e8d78
PesepBHeiit ypok. O6006111€HNE TTO

31 teme «HacneacTBeHHOCTD 1 1
W3MEHYHBOCTH OPTaHU3MOBY

bu6nunorexa LIOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edso00.ru/863e¢9214

1 MeToap! 1 TOCTHIKEHUS CEJIEKIINHA | bu6nunorexa LIOK
pPacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863¢9214

34 buotexHoorus kak oTpacib | bubnuotexa [JOK
MPOU3BOACTBA https://m.eds00.ru/863¢9336

OBHIEE KOJIMYECTBO YACOB I1O 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoabubie IIpakTunueckue A p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIFOLIHAS M METOBI €€ N3YUCHUS 1 bubmorexa HOK
H A ye https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTaBieHui 1 bubnnorexa [JOK
00 3BOJTIONINN https://m.eds00.ru/863¢9570
bubnuoreka [{OK
3 M 1
HKPOIBOIIOHA https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
eAMHUIA BUJIA U DBOJIIOIHH.
4 JlaGopaTopHas padota Ne 1 1 0.5 bubmorexa HOK
patopHai p B ' https://m.edso00.ru/863¢99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHYECKOMY KPUTEPHUIOH
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpBbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6mmoteka IIOK
6 EcrecTBenHbIil 0TOOP ¥ €10 GOpMBI 1
p bop https://m.eds00.ru/863e9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 0.5 bubmuorexa [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCITOCOOJICHHOCTH OPTaHU3Ma 1
€€ OTHOCUTEITLHOTO XapaKTepay
2 Hamnpasnenus u nmytu 1 bu6muoreka [JOK

MaKpO3BOJIFOIHUN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpaTtumocTs 3BOIIONNN
10 Uctopus xu3nu Ha 3emiie U
METO/]Ibl €€ U3YUYECHHUS
1 ['mnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emiie 1o 3pam bubnmoreka [JOK
U IEpUOIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHMil U KUBOTHBIX B
KOJUIEKLIHSIX»
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpraHU4YEeCKOro Mupa https://m.edsoo.ru/863ca48e
15 DBOJIIOLIMS YETIOBEKA bubmuoreka [JOK
(anTpoTMIOTeHEe3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubmmnorexka HOK
aHTPOIOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
13 Yenoseueckue pachl ¥ IPUPOIHbIE bubnmnoreka HOK
aJlanTalyy 4eJIOBEeKa https://m.edsoo.ru/863ecaea2
PesepBubIil ypok. O60061IeHNE TTO
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIoTHUs KaK HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubnunoreka LIOK

21 (hakTophI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH

22 pacTeHMi U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
No 4. «Bnusanue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubnunoreka LIOK

23 buorureckue paxroper https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisitun. [Ipaktudeckast pabota

24 Ne 2 «IloncuéT mI0THOCTH 0.5
MOMYJISIIIUK Pa3HbIX BUOB
pacTeHui»

25 Coob1iecTBa OpraHu3MOB — bubmuoreka [JOK
OuoIeH03 https://m.edsoo.ru/863eb46a

%6 DKOJIOTHYECKHE CUCTEMBI bubnuoreka [{OK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNn

7 AKOCUCTEMBI. DKOJIOTUUYECKHUE bubnuoreka [{OK
nupamuibl. CBOMCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTPOIOT€HHbIE SKOCUCTEMBI

30 buocdepa — rimobanpHas bubmuoreka [JOK

3KOoCcHUCTEMA 3EMITU

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ounocdepsl https://m.edsoo.ru/863ebd 16

32 YenosedecTBO B Onocdepe 3emin 1

13 CocyiecTBoBaHUE IPUPOIBI U | bubnmoreka [JOK
YeII0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHelit ypok. O6001ICHNE

34 teMbl «Coo0riecTBa u 1
IKOJIOTUYECKUE CHCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 34 2.5

[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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