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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mMporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIPEICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJIeil, colepKaHusi, pe3yibTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIIX 1
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepanum, a Tak)Ke MOJI0KEHUS O CICITUPUKE
Ouonoruu, €€ 3HAYEHWHW B T[O3HAHUM IKUBOM TMPUPOJBI U OOecrneyeHUn
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIHH MPOTPAMMBI TI0 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeaCcTaBICHUE O LeNx, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT O MpemMeTa
«buonorus», onpenenser o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacrpeneneHue mo pasjieliaM U TeMaM, PEKOMEHIYEMYIO IMOCIEN0BAaTEIbHOCTh
M3Y4YEHHUs] YUEeOHOr0o MaTepHaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsA3€H, JIOTMKH 0Opa30BaTEbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 61010THHN TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHBIM U TMPEIMETHBIM pe3yJibTataM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUOB y4eOHO-TI03HABATEIHHOM
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYy4YarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
INPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS HAMNPABJICHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e >XKM3HM M OEpeKHBIM OTHOIICHHUEM K OKpYKalollehd MPUPOIHON cpene.
[TosTOMy Hapsny ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUHN O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe IO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKJIAIHBIX 3a7a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEICTBEHHBIX 3a00JIeBaHUN YeIoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUsI, 000CHOBAHUS KOJIOTHYECKH 11€JIECO00Pa3HOTO
TOBEJICHUS B OKPYKAIOWIEH MPUPOIHON Cpede, aHaIN3a BIMSHUSA XO3IMCTBEHHOM
JIEATEIIbHOCTH YE€JI0OBEKA Ha COCTOSHUE MPUPOIHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenue BHUMaHWS K TMPUKIATHON HAMPaBICHHOCTH YYEOHOro mpeaMera
«buronorus» NpoIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS YCIOBUM JIJIs PEIICHUS



OJIHOM M3 aKTyalbHBIX 3374 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas
npeanojaraer GopMupoBaHue y oOydarouuxcs ClOCOOHOCTU aJanTUPOBATHCS K
WU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpA, paclIupsieT U 0000IIaeT 3HaHUSI O KUBOUM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIS: TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW MIPUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeaHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUA
oOyuaronuxcs. M3ydenne 6mosorun odecrneynBaeT ycioBus s (pOpMUpOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX H  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MMPEAMETOB, B YACTHOCTHU, GUZUKU, XUMUU U
reorpaduu. Ha3zBaHHbIE MOJOXKEHUS O TMPEJHA3HAUYEHUU Y4eOHOTo NperMeTa
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETIEHUs MOAXOJO0B K OTOOpYy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IO
OHMOJIOTHH.

Ot60p coxaepkanusi yueOHOro npenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C MO3ULMHA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jd, B COOTBETCTBUH C
KOTOPBIM OOy4arouiuecs: JOJDKHBI OCBOMTH 3HAHUS W YMEHHUS, 3HAYUMBIC s
dbopmupoBaHus OOIIEH KYJIbTYphl, ONPEEIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOM
JKU3HU U MPaKTUYECKOoM AesitenbHOCTH. Oco00e MECTO B ATON CHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[EHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIONIUX  T'yMaHH3AIluU
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIMHU. B COOTBETCTBHUM C ATUM B CTPYKType yueOHoro mpeameta «buomorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpay,
«IBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.



[enp m3yuenus yuyeOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEeHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHWS JUISl TPAMOTHBIX JICUCTBUMA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus yueOHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHUCTEMBbl 3HAaHUM O OMOJOTHMYECKHUX TEOPHSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKAIIMX OCHOBOM
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYyYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIMINXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, HHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVISIIOB, WJEH M TOJIXOJOB K HM3YUYCHUIO >KUBBIX CUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJIICHHE Yy oOOydarommxcss oOmeil KyJbTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSTH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MUpa >KUBOW MPUPO/Ibl HA OCHOBAHUM 3HAHUH U OTBITA, MOTYYEHHBIX IPU U3YUCHUU
OMOJIOTHH;

dbopmupoBaHue y OOy4YalONIMXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJisi TIOBBIINICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMECHHI B TTOBCEIHEBHOM KU3HM IS
OLICHKH TMOCJIEICTBUM CBOEH AEATEIRHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEHN cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpennero oOmiero obpaszoBanusi «buosorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.

J{nst u3yueHust OMoJIOrMu Ha 0230BOM YPOBHE CPEJIHETO 00111er0 00pa3oBaHuUs
otBoauTcs 68 yacos: B 10 kitacce — 34 vaca (1 yac B Heento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, ITUKOM, 3CTETUKON U MPABOM.
Pounb 6uosnoruu B hopMupoBaHUM COBPEMEHHOM Hay4HOU KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
U3MEpeHHe, KiIacCU(pUKAIMs, MOJCITUPOBAHUE, CTAaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, x. Yorcon u ®@. Kpuk.

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

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb3oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI 1 MX OPraHU3ALUS.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISILIMOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoCc(EepHBIA.

JlemoHcTpanum:

Tabnuupl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

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

OyHKIMM BOABI W MHHEPaAIbHBIX BellecTB B KkieTke. lloanepxkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE AMUHOKHUCJIOTHl. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
¢byHKIIUM OEIKOB.



depMeHTbl — OMoJIoTUYecKHe KaTanu3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamunbl. Otauyus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTallu3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (TJII0K03a, pr003a U Je30KCUpu003a), Tucaxapuisl
(caxapo3a, JlakTo3a) M TOJMCaxapulbl (Kpaxmaj, TJUKOreH, IEeJUII0JI03a).
buonornyeckue pyHKIIMM YTII€BOJIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumu sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu JJHK. Ctpoenue u ¢pynknuun PHK.
Bunael PHK. AT®: ctpoenune u GyHKIIHIH.

[{utonorus — Hayka o kietke. Kiietounas Teopus — IpuMep B3aUMOIEUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Krertka kak niejoctHas xkuBasi cuctema. OO0I1Iue npu3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKas U mpokapuotudyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
JYKapUOTUYECKOM KJIETKUM. (OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: OIIC, anmmapar ['onbmxu,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TwlacTua. Bunbr mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKHA. OyHKIIMU OPraHOMJI0B KIIETKU. BKIItOUeHuUs .

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue szpa: sjuepHas 000youka,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panximn, K. M. bap.

Junarpammel: «Pacnpenenenne XMMHYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOIELY,
«PacnipenieneHne XUMHUECKUX 3JIEMEHTOB B >KMBOU MPUPOJIE».

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIb», «brocunTes 0enka», « CTpoeHrue MOJIEKyJbl OeKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHune MoyeKysbl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKN», « Y TIeBOAbD), «JIMIuabD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MIpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3ydeHme KaTaIMUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopuass pabora Ne 2. «/3ydeHuwe CTpOCHHS KICTOK pacCTEHUH,
YKUBOTHBIX M OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUIACTUYECKUM OOMEH) U
JUCCUMUJIISIIIUA (PHEPIeTUUECKUl OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabon3ma.

Tunbl oOMeHa BeleCcTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poibs hepMeHTOB B
oOMeHe BEILECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3bl (doTocuHTe3a. Peakuuu
dbotocunteza. dpdexkTuBHOCTL PoTOoCMHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emsie. Biausinue ycnoBuii cpeapl Ha (POTOCUHTE3 U CIIOCOOBI TMOBBILICHUS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
JKU3HU Ha 3eMJIe.

DHepreTuueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHE U
aKKyMYJIMPOBAHUE PHEPTUHU B KJIETKE. DTarbl YHEPTeTUUECKOro oomMeHa. ['nukonus.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIIEHUE, WX KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuum wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus reHetuyeckoil uHpopManuu B KIETKE. [ €HETHYECKHH KOJ M €ro
cBoiicTBa. Tpanckpumnuusa — Matpuusblii cuHTe3 PHK. Tpancnsiuusa — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posb pubGocom B
OouocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS W JKM3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpuWIILMs, peBepraza W uHTerpaza.  lIpodwunakruka
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crtpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «baktepuodarn», «Ctpoenune u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

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

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKI, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIumiou HeIi W TalvIOMJHBIE ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum mutosa. lIpoueccel, nmpoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubesnb KJISTKU — aromnTo3.

@DopMbI pa3sMHOKEHHSI OPTraHU3MOB: Oecroyioe U nmoJjioBoe. Buasl Oecrionoro
Pa3MHOXXEHUS: JIeJICHWE HaJIBOE, IMOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXkeHUe. VICKycCcTBeHHOE KIOHMpPOBaHUE
OpPraHMU3MOB, €0 3HAYEHUE JIJISI CENEKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJOTO.

Meito3. Cranuu meio3a. IIpouecchl, npoucxonsiine Ha CTagusx MeHosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJOrMYECKUH CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHWs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKH U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30oujl, SMIEKJIeTKa) — CIepMaToreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWIEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
[TapTrenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTeHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KHUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrnusHue



Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3bIBATH BPOXKIIEHHBIE
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUN», «BereratTuBHOEe pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Permmukarmus JHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsMoe pazBuTHe», «l'ameTroreHes y MIEKONUTAIOUX U
4enoBeka», «OCHOBHBIE CTA/IMM OHTOTEHE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPAThI «CniepmaTo30u bl
MJICKOITUTAIOWIETOY, «SHIeKIeTKka MIeKonuTaroumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAs MOJENb-alIuIMKanus «/leieHue KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHble U NpakTH4YecKUue padoThbl:

JlabopaTopHas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopHas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencTBEeHHOCTh M H3MEHYUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poibs nuToI0rnn
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOJIOTHUECKUT,
HUTOI€HETUYECKUHN, MOJEKYISIpHO-TeHEeTHYeCKHi1). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CKpelMBaHue. 3aKkOoH €IMHO-00pa3us THOPHUIOB IEPBOTO
nokosneHud. [IpaBuino qomMmuHUpoBaHusl. 3aKOH pACIICIICHUS TPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oHOe ¥ HenmoHOe TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  lluToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanusupyroliee ckpenpanue. Mcrnonb30BaHne aHaTu3uPYOIIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacneaoBaHue npusHakoB. Pabora T. Moprana 1o cuerieHHOMY
HACJICIOBAHUIO T€HOB. HapyieHue ClenaeHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka noma. XpoMOCOMHOE ONpeAcsieHue 1mona. AyTOCOMBI U TMOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BBl ”3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbBIN psifi U BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, HU3MEHUHUBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
U3MEHYUBOCTU. MyTallmoHHasi U3BMEeHUMBOCTh. Kitaccudukanus MyTaluii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluidi. MyTtareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieAcTBEHHOM n3meHunBoctd H. . BaBuiiosa.

BuesanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBeKa: TeHeaIOrMueCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00jicBaHUS dYeEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MPEeApacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckue M reHepaThBHble MyTauuud. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICUCHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUHN 1 JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBeKa.

JdeMoHCcTpauu:

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

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETUYEeCKast
OCHOBa», «3aKOH PacCUIEIJIEHUS U €r0 UTOT€HETUYECKAsi OCHOBA», «3aKOH YACTOTHI
rameT», «{urnbpuanoe ckpemmBanuey, « [ {lutonornyeckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus®», «Menosy», «B3anMoaencTBue aielibHbIX TeHOBY, «I eHeTnueckue
KapThl PACTEHUM, )KUBOTHBIX U 4YEJOBEKay», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACJIEOBAaHUsI, CLEIUICHHOTO € MoJoM», «KapuoTumel yenoBeka W KMBOTHBIX),
«Buapl m3meHunBoCTHY, «MoaudukanmoHHas U3MEHYUBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTruka rpymm KpoBm», «MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MojAeNU-alIIMKaIU «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J{po3odunay (Hopma, MyTanuu GopMbl
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM».



JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

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

JlabopaTtopHas pabota Ne 6. «3yuenne MoanpUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

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

[Ipaktueckass pabora Ne 2. «CocraBieHuEe W aHaJIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Ceniekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IIpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKAIUS.
VYyenne H. 1. BaBuinoBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHuii. LIeHTpbI MPONCX0XKIEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHbIE METOJIbI CeIeKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BInM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes U NoJIy4eHHe
ITOJIMIUIOUIOB. [IOCTHKEHUS CEIEKIMN PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3nanus pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruuyeckue W dtuyeckue  npobmemsl. MO —  reHeTruyecku
MO (ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS U MHOTOOOpa3us
KYJbTYPHBIX pacTteHui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenunity, «Otnanénnas ruopuauzanusy, «Padotel akagemuka M. ®@. liBaHoBay,
«lomumnongus», «OOBEKTHI OuUOTEeXHOJNOTUW», «KieTouHble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIIIIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuit «CenbCKOX03sIICTBEHHBIE PACTEHUS.

JlaGopaTopHbie U MpaKTHYECKHEe PadoOThI:

Okckypceust «OCHOBHBIE METOIBI M JIOCTHXKEHHUS CEJEKIMW PACTCHUU H
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Y4aCTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

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

CBugerenscTBa dBOMONMU. [laneoHTOoNMOTHYECKHE: TOCIEAOBATEIBHOCTD
MOSIBJICHUST BHUJOB B TaJICOHTOJIOTHYECKON JIETOMHCH, TEPEXOIHbIE (DOPMBIL.
buoreorpadudeckue: cxoncTso u paznuuue ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpHOIOrMYECKHEe: CXOJACTBA M pa3inuus SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pyIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBWOKYIIUME CHUJIBI HBOJIIONUU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMoHHbBIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiiMOHHBIE BOJHBI U Apeud
reHoB. M3ouus 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. llpumeps
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIHO-aAaNTAL|H.

Bun wu  BugooOpazoBanue. Kputepunm Buzpa. OcHOBHbBIE — (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MaxkpoaBomorusi. DopMbl  IBOMIONUHU:  (UIIeTUYECKAs, TUBEpPreHTHA,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxaeHne OT HecleuuaTn3UpOBaHHbIX MpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpanum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. Kopanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuos.



Tabnunpe! 1 cxemsl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiiey», «3apobIiin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHMe», «EcTecTBeHHBIH 0TOOP», «MHOroodbpasue copToB pacTeHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomynmsuumm»,  «MyTtauuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
HMapsuna», «boprba 3a cymectBoBaHue», «IIprcnocoOIeHHOCTh OpraHU3MOBY,
«['eorpaduueckoe BumooOpazoBaHue», « IKOJIOTUUECKOE BUI00OPA3OBAHHE).

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpPABICHMS 3BOJIIOLIMU», 0OBbEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuus «@DPOpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurne HacekoMoroy», «Pazpurue nsarymkm,
MuKpornpenapar «Jlpo3oduia» (Hopma, MyTau GOpMbl KPbLIBLEB U OKPACKHU TENA).

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. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumotesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEepUMEHTAIIBHOE MOATBEPKICHUE XUMHUECKON 3BOIIOLMHU. HavyanbHbIe 3Tarbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HUX 3BOJIIOLMS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ Mepuoabl: KEMOPUICKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3030HCKas 3pa U €€ MEPUOIbl: TPUACOBBIN, FOPCKUKA, METTOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
*KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPTraHU3MOB.



CucremMa OpPraHMyYecKOTO MHpa KaK OTpaKEeHHE IBONMOUUHA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOLKA YeJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. Pa3BuTue mpeacTaBieHH O
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((pakTopbl) aHTporiorenesa. HacneacTBeHHas ”3BMEHUYMBOCTh
U eCTeCTBEHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KU3HU, M3TOTOBJICHUE OPYAU
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymensli, Yenosek mnpsamoxomamui, YenoBek HeaHAEpTAIbCKHN, UYenosek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalIbHAs),  MOHTOJOUIHAs
(a3maTcko-amepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuubr u cxembl: «Bo3HukHoBeHue CoJIHEUHOUM cucTeMbl», «Pa3Butue
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHash CHUCTEMa OpPraHWYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMS YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUECKUE pachh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHJEpTalblla, KPOMAaHbOHIIA), CIENKH WU
U300pKEHUSI KAaMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TreoXpOHOJorHuYeckas TaOnuIa, KOJUICKIUI «DopMbl
COXPaHHOCTH UCKOIAEMbIX )KMBOTHBIX M PACTEHUIN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTaTKOB PACTCHUM H
YKUBOTHBIX B KOJIJICKIIUSX).

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

Tema 3. Opranu3mMbl 4 OKpYy:KawIIas cpeaa.



OKOJIOTHS KaK HayKa. 3aJla4d U pa3Jeiibl SKOJIOIMU. MeToIbl 9KOIOTHYECKUX
MCCJIEOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyILHAs, [OYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Okonorudeckue ¢akropel. Krmaccuduxamuss sxomoruyeckux (HakTOpoOB:
abuoTHueckue, OMOTUYECKHME M aHTpONOreHHble. JlelcTBHE HKOJIOTMUYECKUX
(akTOpOB HA OPraHU3MBI.

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

buotnueckue ¢pakropsl. Buabl OnoTHYECKUX B3aUMOJEHCTBUI: KOHKYPEHIIMS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koomepainusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBUI i1 CYLIECTBOBAHUS OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApaKTEPUCTUKU nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHCICHHOCTh, ILIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
oprannsMoBy», «®doronepuoguzm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtophnas padorta Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0rHYECKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOLIEHO3a: BUAOBasd,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBsA3M B
ouoleHo3se.

DOkonoruueckne cucrembl (dkocucteMbl). [lonstne 00 »skocucreme W
ouoreornieHoze. DyHKIIMOHAIBHBIE KOMIIOHEHThl HKOCUCTEMBI: TPOIYLICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBOpoT BEUIECTB U MOTOK HEPTUU B HIKOCUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTelu 3KOCHCTEMBI: Ouomacca, MPOAYKLUHA. DKOJIOTMYECKHE NHUPaMUJIbL:



NPOJYKIMU, YHUCIEHHOCTH, Omomacchl. CBOWCTBa 3SKOCHUCTEM: YCTOWYUBOCTD,
camoperyisiuus, pazsutre. CyKieccusl.

[IpuponHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
onoceprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Onocdepsl Kak
rII00aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHME IPUPO/JIBI U uenoBeuecTBa. CoxpaHeHue OnopasHooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
MPUPOJHBIMUA PECypcaMy U UX UCIOJIb30BaHUE. JloCTHKEeHMsT OMOJIOTHH U OXpaHa
MPUPOJIBI.

JlemoncTpanum:

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

Tabnuuel u cxembl: «llumeBslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenn nuTanus», «IKoJOTHUYECKAasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKocUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoleHo3», «lIpuMepHbie
aHTPOMOTECHHbIC BO3/ICUCTBUS HA IPUPOAY», « BaskHEeHITne HICTOUHUKY 3arpsi3HEHUS
BO3/lyXa W TIPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas ornochepon,
«®Daktopel  merpamanuu  nouBy»,  «llapHukoBwiii  dhdexT»,  «DakTOpbI
pPaZIMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAE».

O6opynoBaHue: MoJeb-anmuivKaius «TunuuHable OWOILIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIIECTBaY, KOUIEKINH «bHoLeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUHN U dKUBOTHBIX,
MpUHAJJISKAIIE K Pa3HBIM AKOJOTUUECKUM TpyIaM oJHoro Buaa, KpacHas kaura
Poccuiickoii  ®enepannu, H300paXEHUs OXpaHSAEMbIX BHJIOB pAcTEHUH U
JKUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K peE3ysibTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONIME: OCO3HAHUE OOYYArOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MUJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOIPENENICHHWI0, HaJu4yhe MOTHUBaUMM K OOy4YeHHI0  OHOJIOruw,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIWYME HKOJOTMUYECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UICTOPUYECKUMH U Ty XOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApPLIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus
JIOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUpEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLIECCE PEaar3allui OCHOBHBIX HAIPaBICHUU
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEeTrocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB 1 00s13aHHOCTEH, yBa)KeHHE 3aKOHA
Y TIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/ITaHUN YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOM TPAXKIAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHMMAHUS 3HAYCHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIECHUE K CBOUM POJAUTEISM, CO3JTaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIIEHU;



MMOHMMAHHUE YMOIMOHAIBHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pas3a KU3HH (370pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, perysipHas (Qusuueckas aKkTUBHOCTH), OEpEeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYallUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEIHBIX NPUBBIYEK (YHOTpPEOICHHUS
QJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesATENbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHUIO W C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

HKOJIOTMYECKH 11eTIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HUCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLICHKM HMX BO3MOJXKHBIX IIOCHEACTBUM A
OKPY>KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOsieM U MyTel ux
pEeLIeHHS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TpU  peHIeHHH MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  TMOBEIEHUS B MPUPOJIE,
HaIpaBJeHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUATUE JEHCTBUN, IPUHOCAIIUX BPE OKPYKAIOLIEH IPUPOIHOM
cpele, yMEHHE IPOrHO3MPOBAaTh HEOJIAroNpHUATHBIE HKOJIOTUYECKUE TOCIEICTBUS
IIPEANPUHAMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN IEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOI'O HA JUAJOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKON KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu@uKy OMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOIO MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloIlleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUHU HpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYMMOCTU OHOJIOTMH JJIi COBPEMEHHON LMBHJIN3ALINU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 II100AJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B ULEJAX
MOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIIBHOW TPAaMOTHOCTH OOydYarommxcs, GopMupyemMoit
IpU U3Y4EHUH OUOJIOTUH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4aeMble 3HAHUS [UJIsS aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa M MPOUCXOASAINIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpC6HOCTHMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYWMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUIUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINe
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHeUu(PUKYy METOJ0B IIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHne, HaOMI0IeHEe, H3MEPECHHE, DKCTIEPUMEHT M JPYTHUX ), YHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (IMO3HABaTENIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaronive GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH U COIMATIBHOMN
KOMIIETEHIIMU  OOYYaIOIIMXCs, CIOCOOHOCTh OOY4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS ¥ YHHUBEPCATbHBIE
y4eOHbIC ICHCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOrHYECKHe TeCTBHA:

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

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUM (BBIACIATHh UX XapaKTEPHBIC MPU3HAKH, YCTaHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTIKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHUE MOHATHUS JUIsl OOBSICHEHUS (DaKTOB M SIBJICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICITbHBIE CPEACTBA JIsI TPEACTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHMI PaA3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMO/IEUCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

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

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI JUIsl JOKA3aTEIbCTBA CBOMX
YTBEPKJICHUI, 3a/1aBaTh MAPaMETPhl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUrMHaJIbHbIE MOIXOJbl U pPELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHMKAX MHPOPMAIMH (TEKCTE yueOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEMTPOTHUBOPEYUBOCTH;



bopMyIMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI yU4eOHBIX
3ajiay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornueckoi nupopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIONB30BaTh HAYYHBI fA3BIK B KayecTBe CpeACcTBa mpu padoTe ¢
OMONOTMYecKOM HHpOpMalMe: MPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3allUThl  WH)OpMaIuw,
MH(GOPMaIMOHHON 0€30M1aCHOCTH JTMYHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHU IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHUTENIBHO BBITIOJIHEHUS TpeJiaraeMoun
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOINEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO M3JaraThb CBOIO TOUYKY 3PEHUS C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUU OUOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOICHCTBHYSI PU PENICHUH YIeOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEUCTBHM C Y4€TOM OOILIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJAWHHUPOBATH JICUCTBUS MO €€ JNOCTHKEHUIO: COCTABJIATHh IUIAaH JICUCTBUU,



pacnpenensaTb poid C y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaTb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOILINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HIAEHU C TIO3WLHWH HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATEIILHO COCTABJIATH IIJIaH PEICHUS] TPOOIEMBI C YUETOM UMEOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsITh paMKH y4€OHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO IIPUHUMATh PEUIEHHA N0 HUX
CHIKEHHIO;

IPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AaHAIN3E pPE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYrUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue i yueOHoro npeameta «buomorusn
HAy4YHbIC 3HAHUA, YMEHHUS U CHOCOOBI EHCTBUI MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX Cc Ouojorueid. B mporpamme mnpeameTHbIE
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomiorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpbIBATh COJEpPXKAaHUE OWOJOTMYECKUX TEPMUHOB U TOHSITHI:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoOperyJisiiiusi), YypOBHEBasi OpraHU3alusl >KUBBIX  CHUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHSI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKIEHHUS KyJIbTYpHbIX pacTeHuid H. M. BaBuioBa), onpenensiTe rpaHULbl KX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yYMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOrMYECKOr0 3KCIIEPUMEHTA, BBIIBH)KEHUE TUTIOTE3b], BHISIBIICHUE 3aBUCUMOCTH
MEXIYy HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
HA OCHOBAHMH TMOJIYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJICISTh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB M NPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, HWHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHWUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPYXAaIOLUX JIOAEH, COOI0IEHN HOPM I'PaMOTHOIO MOBEACHHS B OKpPYKaroLen
OPUPOJHON cpene, NMOHMMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HAacCJIeI0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HAacJIeOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HUHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS W3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(pOpPMaLUU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHHS yueOHoro npeametra «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yU€HBIX-OMOJIOrOB B pPa3BUTHE OHOJOTHUH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIepKaHuEe OMOIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
MONYJISIIUsL, TEHO(OH, HSBOJIONHUS, ABMXKYIIHE CUIIBI ((DaKTOPBI) DBOJIIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, 3KOJOTHYecKHe (aKTOpbl,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, UEeNu MUTaHUS,
AKOJIOTHYECKas Mpamua, OMoreolenos, onocdepa;



yMEHUE Hu3aratb OWUOJOTHYECKHME Teopuu (IBONIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKasi TEOpHUs OBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHusi rjiaBHBIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAETSATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOII0ICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTMUECKOTO SKCIIEPUMEHTA, BBIIBIYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIACAYEMbIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYECHHBIX pPE3yIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOPUN M 3aKOHOB, YMEHUE JENaTh BHIBOJBI
HA OCHOBAHMH TMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOICHHOCTU
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMU B DKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OMOr€OXMMHUYECKHUX
LIMKJIOB B Ouocdepe;

YMEHHME NMPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3J0pOBbS M 340POBBS
OKPY’KaOIIUX JTFO/ICH, COOI0IEHUS] HOPM IPAMOTHOTO TTOBEJICHHS B OKPY KaIOIIei
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH WCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOOIOIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIECTB U SHEPTHH B 3KOcHCcTeMax (LENU NMUTaHus);

YMEHUE BBIMOJIHATh JITA0OPATOPHBIE M MpPaKkTUYECKHUe padoThl, COOIHOAATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKIIOYAIONIYIO0 IICEBJIOHAYYHbIC 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-TIOMYIISIPHbIE
MaTepualbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruueckue (mupp )
NMPOrpaMmblI Bceero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 buosorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBnle cucTeMBI M KX OpraHu3alns 1 bubmorexa LOK
p H https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK
HBHEACATCILHOCTD KICTRH 6 https://m.edsoo.ru/7f41c292
PazMHOkeHUE 1 HTHAMBUAYATBLHOE PA3BUTHE bu6mmoreka [JOK
5 5 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI 3 bubnnorexka [JOK
OHMOTEXHOIOTHH https://m.edso0.ru/7f41¢c292
bu6mmoreka [JOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aesioB H TeEM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 IBOMONKOHHAS GHOOTHA d 1 https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bbu6mmotreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OprauusmeL 1 OKpyxaromas cpesa > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
1 34 0 2.5

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buosnorus 10 knacc, arop JI.H. CyxopykoBa

METOJANYECKHUE MATEPHUAJIBI 1IJI5S1 YUUTEJIA
https://rosuchebnik.ru/material/pasechnik-biologiya-5-klass-metodicheskoe-

posobie/

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://files.school-collection.edu.ru

http://ebio.ru/
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