) AOKYMEHT NOANWUCAH
SONEKTPOHHOM NOAMUCHIO
ssssssssssssssssssssssssssssssssss
ianeneu: TawGuesa Mapew Yuar-Tupeesia
icTeuTenen: © 23.12.2022 10 17.03.2024

MUWHHUCTEPCTBO ITPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MunucTepcTBO 00pa3oBanus U HAYKu PecrmyOukn UHrymerus

I'ocynapcTrBenHoe 010aKeTHOE 0011€00pa3oBaTEIbHOE YUPEKIEeHUE
"Cpeansis o0meodopaszoBarenbHas mkoaa Ne 14 r. Hazpansp "

PACCMOTPEHO COI''TACOBAHO TBEPQKQI:HO

PykoBogurens [HIMO Pykosoaurens MC B;npegTo
Marnbcarosa B.A. Cypxoesa 3.M. 6. /I&wﬁ;{egaVé Y-I'./

[Tporoxoin Nel ot «30» 08.2023r r. ITpotokomn Nel ot «31» 08.2023 r.

PABOYAS IPOTPAMMA
(ID 3920215)

yueOHoro npeamera «buoJsiorusi. ba3oBbiii ypoBeHb»

115 ooyuarommmxest 10 — 11 xmaccoB

r. Hazpansb, 2023roa



INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIPEJICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIel, coJepKaHusi, pE3yJNbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit deneparim, a Takyke MOJIOKESHHS O Crierud ke
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHMM IHKUBOM MPUPOJABI U OOECICUCHUH
CYIIIECTBOBAaHMSI YesoBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma no Ouosoruu 1aét NpeaCcTaBICHUE O LENsX, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemeTa
«buonorus», onpenensier o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacrpeneneHue mo pasjieliaM U TeMaM, PEKOMEHIYEMYIO IMOCIEN0BAaTEIbHOCTh
M3Yy4YEHUs] yU4€OHOro MaTepuana ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUNIPEIMETHBIX
CBA3€H, JIOTMKH O0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 61010THHU TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHbBIM U TMPEIMETHBIM pe3yJibTataM oOOy4eHUus B
dbopmMupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-TI03HABATEIHHOM
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OHojoruu, Onarojmapss 4yeMy B HeH
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XM3HM M OEpPEeKHBIM OTHOIIECHHUEM K OKpYKaIoIlleld MPUPOTHON cpene.
[TosTOMYy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUHN O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUI B TOBCEIHEBHOM JKU3HU JJIsl PEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBeKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBaHUsI, 000CHOBAHUS KOJIOTHYECKH 11€JIECO00pa3HOTO
TOBEJICHUS B OKPYKAIOIIEH MPUPOIHON CpeAe, aHAIU3a BIMSHUSA XO3IMCTBEHHOM
JIEATEIIbHOCTH YE€JI0OBEKA Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
Ycunenue BHHMaHWS K TPUKIATHON HAMPaBICHHOCTH YYeOHOro mpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00€CTIeUeHUS YCTIOBUH JJIsl pEIICHMSI



OJIHOM M3 aKTyalbHBIX 33Ja4 IIKOJLHOTO OMOJOTHYECKOT0 00pa3oBaHUs, KOTOpas
npeanosiaraer (GpopmMupoBaHue y oOy4arouIuxcsi ClOCOOHOCTU aJanTHUPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHHUMAET Ba)XXHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE y OOYYArOUIMXCSA MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIs: TO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBLI,  (OPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOrO0 M Oe3zomacHoro oOpasza
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K *KUBOW TIPUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs, COLHMAIM3aLUU
oOyuaronuxcs. M3ydenue 6uosornn odecrieynBaeT yciaoBHs sl (GOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, GU3UKU, XUMUU U
reorpa¢uu. Ha3pBaHHbIe NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro mpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENEJIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJCTABICHHOTO B IporpaMMme IO
OHoJOTHH.

OT60p coaepkanus yyeOHOro npenmera «buomorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPBIM OOy4arouiuecsi JOJDKHBI OCBOMTh 3HAHUS W yMEHUS, 3HAUYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBeKa B OKPYJKAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIC B IMOBCEIHEBHOM
JKU3HU U TPaKTUUYECKOM AesiteabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TyMaHHW3allud
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpyKTypHpOBaHUE COJAEpKaHUA YYEeOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTMM OCYILECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIUHU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro npenmera «bromorus
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3Mm Kak
Ouonornyeckas cuctema», «CucreMa U MHOTooOpasve OpraHMYeCKOro MHUPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.



[enr m3yuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra H NpPUOOpPETEHUE YMEHUM
UCIIOJB30BaTh ATU 3HAHMS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMINX 3a/]1ay:

OCBOCHHE OOYyYaIOIMMHUCS CHCTEMBI 3HAaHUH O OWOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIMX OCHOBOU
U1t OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYyYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U 0COOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbLAAIOMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVISIIOB, WIEH M TOJIXOJOB K H3YYEHHUIO YKUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KMBOM IPUPOJIbI HA OCHOBAHUH 3HAHUH U OIBITA, OJIYYEHHBIX [IPU U3YUEHUU
OMO0JIOTHH;

dbopmupoBaHue y OOy4YalONIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS DTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpazoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBEeHHO-HAyUYHbIE TPEIMETHI.

J{nst u3yueHust OMoJIOrMu Ha 0a30BOM YPOBHE CPEJIHET0 00111ero 00pa3oBaHuUs
otBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HaykKamH, (uiocodueid, STUKOM, S3CTETUKON U MPaBOM.
Posb 6uonoruu B hopMupoBaHUM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
u3MepeHue, kiaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [x. Yorcon u ®@. Kpuk.

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

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYECKu ), OMoC(EpHBIH.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHH OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB U CTPOCHUE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.



depMeHTbl — OMoJIoTUYeCKHe KaTanu3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHocTh. Kodepmentsl. Burtamunbl. Otiauyus
(GbepMEeHTOB OT HEOPTraHUYECKUX KAaTallu3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (TJII0K03a, pu003a U Je30KCUpu003a), Tucaxapu bl
(caxapo3a, JlakTo3a) M TMOJIUCaXapuabl (Kpaxmaj, TJUKOTEH, LEeJUII0I03a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. [HapoduibHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumu smnuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wn PHK. Hykmeornasr — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3aUMOAECUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUEHUS KIETKH.

Knerka kak nenoctHas sxuBast cuctema. O0mue npu3Haky KIETOK: 3aMKHYTast
HapykHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cuctema
CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. Kierounas crenka Oakrtepuil. CTpoeHue
AYKApPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKH. DYHKIIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

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

Junarpammel: «PacnpeneneHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIELY,
«PacnipeneneHne XUMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJb», «brocunTtes 0enka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIETKn», « Y TIeBOAb, «JIMIuab.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

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

JlaGopatopuass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pACTEHUH,
YKUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIIUSA (PHEPTeTUUECKUl OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U DHEPrUU B TMOHUMAHUU
MeTabor3ma.

Turnbel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
oOMeHe BEIlECTB U MPEBPAIICHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (OTOCHHTE3a. 3HAUCHHUE (POTOCUHTE3a JJIs KU3HU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
JKW3HU Ha 3eMIIe.

DHepreTnueckuii oOMeH B KjeTke. PacieniieHue BeliecTB, BBIJCICHHE U
aKKyMYJINPOBAHUE PHEPTUHU B KJIETKE. DTambl YHEPreTUUECKOro oOMeHa. [ mukous.
bpoxenue u ero Buabsl. KucimopogHoe OKHCIIEHUE, WK KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakumm wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubGocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. Victopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpuWIMs, peBepraza W uHTerpasza.  lIpodwunakruka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metadbomuzm», «MUTOXOHAPHUIY,
«HepreTudyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

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

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKI, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Pernmkauusa — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumionaHeIi W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JIeJICHWE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Cranuu meio3a. IIpoueccel, npoucxonsiine Ha CTagusxXx MeHosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIEpMAaTOreHe3 U OBOICHE3.
OcCOOEHHOCTH CTPOCHUS SMIEKIETOK W crepMaTo30ujoB. OIUI0I0TBOpPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX KUBOTHBIX:
npoOJjieHue, racTpyssiuus, opraHoreHne3. [loctamOpuoHanbHOe paszBuTHe. TUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BriusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPbHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMoHCTpanum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukarmus JJHK», «Mutosy,
«Menoszy», «Ilpsmoe n HenpsiMoe pa3BuUTHEY, «['ameToreHes y MIEKONUTAIOIUX U
4yenoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHKPOITPENapaThl «CniepmaTo30u bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MArHUTHAasT MOJENb-alIuIiMKanus «/leieHne KIeTKn», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopatopHas pabora No 3. «HaOmioneHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabora Ne 4. «M3yueHHe CTPOCHHSI TOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4€HBIX B pa3BUTHE TEHETHUKU. MeETolIbl TEHETUKH (THOPHUI0JIOrHYECKUM,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuHoe ckpenBaHiue. 3aKoH eAuHooOpasusi TUOpPUIOB TMEPBOTO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  lluToreHeTMueckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
Ananusupymolee ckpenBanue. Fcrnonp30Banne aHaTM3UPYIOIETO CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana 1o cuerieHHOMY
HacCJIeIOBAaHUIO TeHOB. HapyIieHue clenjaeHns reHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpeEAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3meHunBOCTh. BHUIbI N3MEHYMBOCTY: HEHACIIEACTBEHHASI M HACIIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsi KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKU U KX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalmoHHasi u3BMeHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpu4rHBI MyTaluii. MyTareHHbIe (GaKTOPHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uenmoBeka. OCHOBHBIE METOIbI T'€HETHUKU
4eJI0OBEKa: FeHeaIOrnYeCKuil, OJTM3HEOBBIN, IUTOT€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIHPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBenHnsie 3a00JicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
0O0JIe3HU C HACJIEICTBEHHOW MNpEeApacroiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHETUYeCKOe KOHCYJIbTUpPOBaHME. 3HAUEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JdeMoHCTpaum:

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

Tabnuibl U cxembl: « MOHOTHOPUAHOE CKPEIIUBAHUE U €T0 LIUTOT €HETUYECKas
OCHOBa», «3aKOH PACILEIJIEHUS U €70 HIUTOT€HETUYECKAsI OCHOBAY», «3aKOH YHCTOTHI
rameT», «/{urubpuanoe ckpemuBanney, « [ {lutonornyeckne 0CHOBBI TUTHOPUTHOTO
CKpeIuBaHus®», «Menosy», «B3anmMoaencTBue aielibHbIX TeHOB», «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX M 4eJOBEKa», «[ eHeTnka moisa», «3aKOHOMEPHOCTH
HACJIEOBAaHUsI, CLEIUICHHOTO € moJiom», «KapuoTumel yenoBeka W KMBOTHBIX),
«Bugpl m3meHunBoCcTH», «MoaudukanmoHHas M3MEHUYMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTruka rpymm KpoBmw», « MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MoAeNU-aMIIUKaIUU «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nmomuHupoBanuey, «Jurubpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3oduna» (Hopma, MyTaruu Gopmbl
KPBUIBEB U OKPACKHU Tena), repbapuii «['opox moceBHOM.



JlaGopaTopHble H MpaKTHYECKHE PadOThI:

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

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOMY.

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

[Ipaktueckass pabora Ne 2. «CocraBieHuEe W aHaIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka MU IpoLecC. 3apOXKIACHUE CEIEKUUU U JIOMECTHUKALUS.
VYyenne H. 1. BaBuioBa o ieHTpax IpoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypHBIX
pacteHuii. LIeHTpbI MPONCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI M MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIIMM DPACTEHM M JKUBOTHBIX. OILIEHKa 3KcTepbepa. bBiM3KopoacTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIckyCCTBEHHBIN MyTareHes U NoJIy4eHHe
ITOJIUIUIOUIOB. [JOCTHKEHNS CEIEKINN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

broTexHOJIOTH Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexombunantHo JIHK wu Tpancrennsix opranu3zmoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTECHH.
KiloHnpoBaHWe BBICOKONPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Dkoyoruyeckue M dtuyeckue  npobmemsl. MO - reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

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

Tabmuubr u cxembl: KapTa «lleHTpbI MNPOUCXOXKACHUS U MHOTOOOpasus
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OObEKTHl OuUOTEeXHOJNOTHUN», «KieTouHnble KyJabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH TUIOJ0B U KOPHEIIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypceust «OCHOBHBIE METOIBI W JIOCTHXKEHHUS CEJEKIMW PACTCHUU W
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,



COPTOUCHBITATEbHBIM  Yy4aCTOK, B TEIUIMYHOE XO34MCTBO, JabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OUOJIOTHS.

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

CBugerenscTBa dBOJMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B MAJIEOHTOJOTMYECKOM JIETOMHMCH, IEPEXOJHbIE (DOPMBIL
buoreorpadguyeckue: cxocTBo U pazinune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONMpEAENEHHAsT M3MEHUYHBOCTb,
O0opb0a 3a CyIlleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrokymue cuiibl ((pakTopbl) SBOJIONHMM BHUAOB B Npupoje. MyTallmoOHHBINA
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiiMoOHHBIE BOJHBI U Apeud
reHoB. M30uus 1 MUrpanus.

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

[TpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3yibTaT ABOMIONUU. [Ipumepsr
PUCHIOCOOJIEHHH Yy opraHu3MoB. ApoMop(d03bl U UAHOATANTAILIUH.

Bun wu  BugooGpazoBanue. Kputepunm Buzma. OcHOBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUsIeTUYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOMIOLUU.

[IpoucxoxaeHue OT HecleuuaTn3upOBaHHbIX MpeakoB. [Iporpeccupyromias
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpaum:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepuos.



Tabnuibl U cxembl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiiey, «3apoabIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Unmoamantaumun», «OO0mas aereHepauus,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapmipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«["eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUT000PAa30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMUA OKPAaCKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuieKuus «DopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue narymkm,
Mukpornpenapar «Jlpozoduiia» (Hopma, MyTauu GOpMbI KPbLIBEB U OKPACKU TENA).

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

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

JlabopaTtophas pabota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPEACTaBICHUS O 3apOXKACHMHM >KM3HU. HayuyHble THMIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOoIroIMK. HavanpHbIe 3Talbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W HUX 3BOJIIOLMS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3paMm U nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa u e€ mepuoaAbl: KEMOPHICKUH,
OPAOBUKCKHUH, CLIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaiiHo3oiickags »3spa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIuMaTa M reoJIOrMYecKux mnpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
*KUBOTHBIX. [TosiBIIEHME, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



CucremMa OpraHMYeCcKOTO MHpa KaK OTpaxkeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue mpeacTaBieHH O
IPOUCXOXKJIEHUN uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3nuyMs YeJ0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBrkymue cuibl ((hakTophl) aHTpororenesa. HacieacrBeHHas ”3MEHUYMBOCTh
U ecTeCTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 >KWU3HU, M3TOTOBIECHUE OPYAUi
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymeneli, Yenosek mnpsaMoxomdmnii, YenoBek Heanaepranbckui, Yenosek
pasyMHbIii. Haxoiku uCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 0O0JIACTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlIbHAs]),  MOHTOJOUIHAs
(a3maTcko-amepukaHckasi).  YUepTel  MpHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHHe COJIHEUHOM CHCTEMEBI», «Pa3BUTHE
opraHnyeckoro mupa», «PacturenpHas xierka», <«OKuMBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMA OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue mmoam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIETNKUA WU
M300pKEHUST KAaMEHHBIX OPYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHUYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMmaeMbIXx OCTaTKOB PacTeHUU U
YKUBOTHBIX B KOJIJIEKIIUSX).

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

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.



DKoJorus Kak Hayka. 3aJlauM ¥ pa3zesibl 3KOJOoruu. MeTo bl 9KOJI0rH4eCKUX
UCCIIEJOBAaHUM. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, [TOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qaktoprel. Kiaccuduxamuss sxomorndeckux (HaKkTOpPOB:
abuoTHyeckue, OMOTMYECKHE M aHTPOIOTreHHbIEe. JlelcTBHE SKOJOTHYECKHX
(aKTOpOB Ha OPraHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buotnueckue ¢pakropsl. Buibl 6M0THYECKUX B3aUMOJCHCTBUM: KOHKYPEHIINS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBHI AJI1 CYHIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPAKTEPUCTUKHA Momyasaund. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHUCIECHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny», «Iluiesbie nenm.

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlabopaTtophnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOHUTaHUS.

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

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUOB
PaCTEHUI».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CooO1iectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBa,
MPOCTpAaHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucremMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nmuuieBbie) ypoBHH 3KocucTeMbl. [IuieBbie 1ienu u cetu. OCHOBHbIE
MOKa3aTeIu JKOCHUCTEMBI: OnoMacca, MPOAYKLUHA. DKOJIOTMYECKUE NHUPaAMUIBL:



NPOJYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,
caMmoperyisiuus, pazsurue. CyKieccusl.

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

AHTpPONIOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QaxTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctraB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemIECTB U OMOr€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepoja,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHME IPUPO/JIBI U ueroBeuecTBa. CoxpaHeHue OnopasHoodpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
IPUPOAHBIMH PECYPCAMHU U UX UCIONb30BaHUE. JloCTHKEHUsT OMOJIOTUK U OXpaHa
PUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumesslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buoneHo3 BomoéMma», «ArpoueHo3», «lIpumepHsbie
aHTPOIOT€HHbIE BO3/ICHCTBUS Ha MPUPOAY», « BaxkHelI1e MCTOUHUKY 3arpsi3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctapistomas ornochepon,
«®Daktopel  merpamanuud  nouB»,  «llapuukoBwiii  3ddexT»,  «DakTOpbI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuOChepsD,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6opynoBaHue: MoJeib-anmuivkanus « TunuuHabie OWOILIEHO3bD», TepOapuid
«PacturenbHBIe COOOIECTBaY, KOUICKINH «bHoneHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUHN U dKUBOTHBIX,
MpUHAAJIEKAIINE K PA3HBIM IKOJIOTMYECKUM Tpynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii ®@enepannn, H300paKEHUs OXpaHSIEMbIX BHIOB pACTEHUUA U
JKUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXXIaHCKON MJAECHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPENENICHHI0, HaJu4yhe MOTHUBAUMU K OOy4YeHHI0 OHOJIOruH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTHUUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJACTBOBAThCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynpTaThl OCBOEHUS HpeaMera «bruonaorus» AOCTUTarTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUSI, CaMOBOCIHUTAHUSI U
CaMOpAa3BUTHUsA, PpA3BUTUA BHYTPEHHEW IIO3MLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepauun, npupoae u
OKPYKAIOIIEN CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMW, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKICHHH, COOTBETCTBYIOUIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLECCE PEATU3allh OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MTPH CO3/IaHUU Y4EOHBIX
MPOEKTOB, PEIICHUM Y4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYWUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoun, ropaoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



MMOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATAA W OTObIXa, peryspHas (Qu3mueckas aKkTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hPHU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHIYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPY0Jt00ue;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTMYECKH 11eTIeCO00pa3HOe OTHOLICHHE K MPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIICHUE YPOBHA JKOJOTMYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaroUIEn Cpebl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



aKTUBHOE HENPUATHE NEHUCTBUN, IPUHOCAIIUX BPEJ OKPYKAIOLIEH IPUPOIHOM
cpele, yMEHHE IPOrHO3UPOBAaTh HEOJIArOMpPUSITHBIE SKOJOTHUYECKHE MOCIEACTBUS
IPEANPUHIMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HaJIM4HME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUHYECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B IIO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYJIbTYpbl KaK CpeACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuKy OHMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIIaThb PECypCHble  MpPOOJIEMbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHM OHOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHUS OOIIEl KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
pU U3Y4eHUH OHOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJyYE€HHsI TOCTOBEPHBIX BBIBOJOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO 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 HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYWMble IS (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyYarONTUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEIU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEMIECTBO, PHEPTHs, SIBJICHHUE, MPOIIeCC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHNue, HAOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (ITO3HABAaTENIbHbIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopMupoBaHrue PyHKIUOHATIBHON IPAMOTHOCTH U COIMAIILHOM
KOMIIETEHIIMU  OOYYaIOIIMXCs, CIOCOOHOCTh OOy4YalolUXCA  HUCIOJIb30BaTh
OCBOCHHBIEC MEKTUCITUTIIMHAPHBIE, MAPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIIFHON M COLIMATIBHOM MPAKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPAMMbI CPEIHET0 OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

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

WCITOJIB30BaTh TPU OCBOCHHHM 3HAHWK TPHUEMBI JIOTHYCCKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUM (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATCILHOCTH, 3ajaBas TapaMeTpbl M KPUTEPUH HX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PAacCMATPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYMI Pa3HOTO POJa, BBIABICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATENbCKON U MPOSKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpHpeTald, NPeoOpa3oBaHUI0O M NPHUMEHEHUI0 B Y4€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK MEPEeHOca CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaJIbHbIE MOIXOJbl U PELIeHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor MHMOpMaIUKM, HEOOXOIUMOM JIJIsi BBIMOJHEHUS YYCOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ounonorunueckoi nupopmanuu (CxeMsl, rpapuKu, TUarpaMMbl, TAOIHUIIBI, PUCYHKH U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHe, (usmueckue Hu
MaTeMaTHUYeCKUE 3HAaKM U CUMBOJIbI, (hopMyibl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBIMOJHEHMS MpeisiaraeMoin
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JMajora Wik JUCKYCCHUHN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS APYTUX JIOJICH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW W MHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
WHTEPECOB M BO3MOKHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA,;

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJ]a U KaX/I0I0 YYaCTHUKA KOMaH/bl B 001NN
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIN H
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JIEWCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3YJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;



3) npuHATHE cedsT M APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHblie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa3OBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T0IaM 00yUYEHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs y4eOHOro mpeamera «buonorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoOperyJisiiiusi), YypOBHEBasi OpraHu3alusi JKUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAas J0TMa MOJEKYJIsIpHON Ouosnorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOKJIEHUS KyIbTypHbIX pacTteHuid H. . BaBuiosa), onpenensats rpaHulbl KX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHHM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTUH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHHE BBIJICISATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHMs] HEPTUU B KIIETKE, (POTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JJISl NPUHATHS NPAKTUYECKUX PELICHUHA B IOBCEIHEBHOMU
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJOTMM [ PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKPEIMBAHME, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

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

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pPa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

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

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COAEPKaHUE OMOIIOTUYECKUX TEPMUHOB U IOHATUMN: BUJI,
MONYJISIIUsSL, TEHO(OH, DBOJIONHUS, ABMXKYIIHE CUIIbI ((DAKTOPHI) DBOJIIOIUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, UEeNu MUTaHUS,
AKOJIOTHYECKas pamMua, Onoreonenos, onocdepa;



yMEHUE Hu3aratb OWUOJOTHYECKHE Teopuu (IBOMIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteit aBomoruun A. H. CeseprioBa, yuennst o 6mochepe B. WM. Bepramckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUKEHNE THIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXIYy HCCIACAYEMbIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYEHHBIX pPE3yIbTaToB,
WCIIOJIB30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOJIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, MONYJSLHA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, MEpEeHOca
BEIIECTB M IIOTOKAa HSHEPIMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX HM3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSICHEHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJIs1 NMIPUHATHSI NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 30pOBbs M 340POBBSA
OKPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIS1 PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHUS;

YMEHUE pelniaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAILIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJIOOAbHBIE  DKOJOTHMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edsoo0.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41¢c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHETEATENEHOCTE KIETKH 0 https://m.edsoo.ru/7f41c292
PasMHOXeHUE U MTHAMBUAYAJIBHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmorexa [IOK
8 Pesepetioe Bpes L https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnmoreka [IOK
1 IBOMOUHOHHAS OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41lcc74
bubnuoreka [{OK
3 OpraHu3MEL H OKpYHAIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubnmnorexa LIOK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

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 Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupojsl. [IpakTrdeckas padora
2 NI: 1p<<PHICHOHi3OBaHHe al:'[PI‘IHBIX 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cucrtemsl, 1 bubmmoteka IIOK
MIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boma 1 bubmmoreka IIOK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmoteka IIOK
5 b .C 0 1
CITH. LOCTAB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTaja3bl)»
b K
7 VYraeBospl. JIunuas 1 momorexa 110

https://m.eds00.ru/863e6870



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 Hyxaentosbie kuciotsl. ATO https://m.edso00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4EHHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoTHYECKOM
kneTku. JlabopaTopHas pabota No 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIpEnapaTax U ux
OTHCAHUE»
bubnunoreka LIOK
12 O6men BemecTs wim MeTabosmsM https://m.edso00.ru/863e766¢
bubmmoreka IIOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 DHepreTHieckui 0omer https://m.edsoo.ru/863e7aae
JKvi3HEeHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGoparopHas pabota Ne 3 05 bubmuoteka [IOK
«Habmroieane MuTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmorexa TIOK

https://m.edso00.ru/863e796e



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

18 Hexknerounsie popmbl )KU3HH — Bu6mumotexa [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6nuoreka [IOK
20 Meitos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaGopaTtopHnast padota Ne 4 bubnnorexa [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
29 WNunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 Hacle CTBeHHOgFKI/I u bubmorexa HOK
g https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 1} I/I3HaKO]I3) Monoru6 I/II[ HOE brbmmorexa LTOK
P ) prA https://m.eds00.ru/863e8878
CKpEIIUBaHHE
WTHOPUIHOE CKpEIINBaHHUE.
25 éIaKOH iejaBHcmforH; bubmorexa [TOK
https://m.edsoo.ru/863e89a4
HACJICJIOBaHMsI PU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubnmnoreka [JOK

Ne 5 «M3yuenune 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(HIIbI HA
TFOTOBBIX MUKPOIIPEIapaTax»

I'eneruka nosa. Hacnenopanue bubmuorexa [IOK
27 1
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
M3MEeHYUBOCTb. JlabopaTopHas
paborta Ne 6. Uzyuenue bubnmnoreka HOK
28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia
Y BapUallMOHHON KPUBOI»
HacnenctBeHHas ”3MEHYHBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHaNM3 MyTauil y 1po30Q Ikl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIIapaTax»
bubnmorexa LIOK
30 Tenernia esiobeta 1 https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O6006111€HNE TTO
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY
bubnmorexa LIOK
32 Cenekums kak Hayka i mpotece 1 https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA 1 bubnunorexa LIOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus kak orpacib 1 bubnuotexa [JOK
MIPOU3BOICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[MPOT'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 Hara uudposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa LHOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubnnorexa [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muipooposionts 1 https://m.edso:)_.[ru/863e9c1e
[Tonmynsnus kak 3neMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLMH.
4 HI;6op];T0pHI;;I pabota JI\JI'Q 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONIOLNN:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bu6muoreka [JOK

MAaKpO3BOJIFOLINHA

https://m.edso0.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
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HeoOpaTtumocTs 3BoOIONNN

Uctopus xu3nu Ha 3emiie U

10 METO/IbI €€ U3YyUYCHUS
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3eme 1o 3pam bubmmoreka [JOK
U [IEpUOJIaM https://m.edso0o.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUi U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa bubmmnoreka HOK
(anTpoMOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YelioBeKa
18 UYenoseueckue pachl ¥ IPUPOIHbIE bubmuoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe «BOo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJoTHs 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 SKOJIOTHUECKUE

bubnunorexa LIOK

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

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonymsitun. [Ipaktuueckast pabota

24 Ne 2 «IloncuéTt mI0THOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHui)

25 Coob1ecTBa OpraHu3MoOB — bubmuorexka [IOK
OnoLeHo3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [{OK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

97 AKOCUCTEMBI. DKOJIOTHUYECKHUE bubmuoreka [{OK
nupaMu/ibl. CBOMCTBA SKOCUCTEM. https://m.edso0o.ru/863eb5fa
Cykueccus

28 IIpuponHble 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rmobanpHas bubmuoteka [IOK

3KOoCcHCTEMA 3EMITUA

https://m.edso0.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 bubmmoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMbBID)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



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




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

» Anrnmiickuii 1361k, 10 knace/ bapanora K.M., lynu /1., Koneiiora B.B. u
npyrue, AknuonepHoe obmectBo «M3matenpcTBo «IIpocBemnieHues

* buonorwus, 10-11 xnaccsl/ Arnpeesa H.JI., OGmiecTBO ¢ OrpaHUYeHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

* buonorus, 10-11 knaccesl/ Baxpymes A.A., Bypckuii O.B., Paytuan A.C.,
Ponnonora E.N., PozanoB M.H., O611ecTBO ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO
«banacc»

* buonorus, 10-11 knaccel/ 3axapoB B.b., Pomanosa H.U., 3axaposa E.T.; nox
penakuueit Kpukcynona E.A., O011eCTBO ¢ OTpaHUYE€HHONW OTBETCTBEHHOCTHIO
«Pycckoe coBo - ydeOHUK»

* buonorus, 11 xnacc/ bensie JI.K., bopoauun I[1.M., deimiun I'.M. u npyrue;
nox penakiuei bensesa J[.K., JIpimmuna .M., AkiimonepHoe 00111ecTBO
«H3marensctBo «lIpocsemienue»

* buonorus, 11 xnacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.1.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

* buosorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6miectBo «M31aTenscTBo

«IIpocsemenue»



METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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