MYHULIMMANBHOE ABTOHOMHOE
OBLLIEOBPA3OBATEJIbHOE YYPEXXOEHUE
MYHULIMNAJNTbBHOIO OBPA30OBAHNA TOPO[
KPACHOIAP CPEHAA OBLIEOBEPA3OBATEJIbHAA:
LLKONA Ne 38 UMEHW TEPOA COBETCKOIo
COO3A TATbAHBI MAKAPOBOW

MUHUCTEPCTBO MPOCBEIIEHUS] POCCUMCKOM GEIEPALIMU

MYHUIUITAJIBHOE ABTOHOMHOE OBIHIEOBPA3OBATEJIBHOE YUPEXJIEHUE
MYHUIUITAJBHOI'O OBPA3BOBAHUSI TOPOJ KPACHOJAP CPE/IHSASL
OBHIEOBPA3OBATEJIBHAS HIKOJIA Ne38§ UMEHU I'EPOSI COBETCKOI'O COKO3A TATbSIHBI
MAKAPOBOI
350032 r. Kpacuonap, noc. Jlazypusiii, yi. um. Anekcannpa Hocanenko 1 ten/dakc (861) 228-41-98 UHH
2311040730 KITIT 231101001 e mail: school38@kubannet.ru

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

[Ipeacenarens MO 3amMecTuTeNb TUPEKTOpa Hupekrop

IO.A. lBanoBa T.H. Yrunu 10.B. Mypsiruna
27.08.2024r. [IpoTokos megaroru4eckoro

[Iporokon Nel ot coBeta Nel

26.08.2024r. ot 28.08.2024r.
PABOYASA ITPOTPAMMA

(ID 1971342)

yueOHoro npeamera «buoJsiorusi. bazoBbiii ypoBeHb»

1t ooyuarommxcs 10 — 11 xmaccos

Kpacuoaap 2024 roa


mailto:school38@kubannet.ru

HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbpl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHHUs] TOAXO0J0B K (POPMHUPOBAHUIO COJACpPNKAHUSA Yy4yeOHOTo MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XaPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepainu, a Takke MOJ0KEHUS O cielupuke
Ouonoruu, €€ 3HAYEHWU B TIO3HAHMM KUBOM MPUPOJABI U OOECICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSIM,
OTIpe/IeIeHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeacTaBICHUE O LeNx, 00 001Iel cTpateruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemMeTa
«buonorusy, onpenenser 00s13aTEIbHOE MPEAMETHOE COJEPKAHUE, €TO CTPYKTYDPY,
pacnpeneneHue 1Mo pasziesaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
M3Y4YEHUs] yUEOHOr0o MaTepuaia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 610710THHN TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K TIJIAHUPYEMBIM
JUYHOCTHBIM, METanmpeAMETHBIM U MPEIMETHBIM pe3yJibTataM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUOB y4eOHO-TI03HABATEIHHOM
NEeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUPOIHOU cpene.
[ToaToMy Hapsimy ¢ u3ydyeHHeM OOIIEOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HaHWM O
CTPOCHUH JKUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
T€HEeTHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS IKOJIOTHUECKH 11€51eCO00pa3HOTo
MOBEACHUS B OKPYXKAIOWIIEW NPUPOJHON CpeJle, aHaIM3a BIMSHUS XO3SIMCTBEHHOU
JEATEIIbHOCTH YEJI0OBEKA Ha COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
YcuieHne BHUMaHUS K TNPUKIAIHON HAMpPaBICHHOCTH Y4eOHOro MpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00€CTIeUeHUS YCIOBUH JJIsl pEIICHHUS
OJIHOM M3 aKTyaJlbHBIX 3aJa4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHuUs, KOTOpas
npeanonaraeT (GOpMUPOBAHHE Yy OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.



buonoruss Ha ypoBHE cpeaHero ooOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaer (popMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAYyYHOW KapTHHE MHUpA, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €€
OTJINYMTENIBHBIX TMPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W JBOJIOLHH, CO3MAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (OPMUPOBAHUS
(GyHKIHMOHATIBLHOM TIPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro oopasa
YKW3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOW IIPUPOJIE
U YEIJIOBEKY.

Bonbiroe 3nHaueHre OMOJIOTUS UMEET TAKXKE JIJIsl PeHICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeJAHero  o0mero  oOpa3oBaHUs,  COLMAIM3AlUU
oOy4aronuxcs. M3ydenune 6uonoruu odecrneynBaeT ycioBus st GOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPbI, CIHOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COJAEp)KaHUs, MPEACTaBICHHOr0 B Iporpamme Io
OHOJIOTUH.

Ot60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbh 3HAHWUSA M YMEHMs, 3HAYUMblE MJIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
XKU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTBI COACPKAHMSI, KOTOPbIE CIyX,aT OCHOBOM Uit POPMUPOBAHHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOTMYECKOr0 00pa30BaHUS.

CTpyKkTypupoBaHHE COAEpX)aHUs Y4yeOHOro Marepuaja B IMPOTrpaMMe 110
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM TNPUOPUTETHOTO 3HAUYEHHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOro npenmera «bromorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «Knerka kak Ouonornueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOoro MUpay,
«IBOIOIMS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[ens u3ydyenuss yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBNIAZIcHUE  OOYy4alOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHUS MJIsi TPAMOTHBIX JEHCTBUI B OTHOIIEHHWU OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JocTikenue nenu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a3oBoM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKaIllUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U 0COOCHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMUXCs IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX H
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MyTAX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOydarommxcss oO0meil KylnbTypbl, (YHKIIHMOHAJIBLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBATDH SIBJIICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUH U OMbITA, MOTYYEHHBIX IPH U3YUEHUU
Omooruu;

¢opMupoBaHue y OOydYalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAHUM B NPAKTUUECKON [EATENbHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH IO3HAHHUS YEJIOBEKOM >KHBOM
IPUPOABI, HEOOXOAUMOCTH OEPEKHOIO OTHOIIECHHUS K HEH, COOIOEHUS STUYECKUX
HOPM IIpY IPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0BAHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [Is1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH M0 OTHOLICHUIO K OKPYKAIOIIEH CpEE,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpa3oBaHusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SBISIETCSI O0S3aTENIbHBIM YYEOHBIM MPEIMETOM, BXOMSIIMM B
cocTaB IpeaMeTHOH obnacTu «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jist u3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero 0opa3oBaHus
otBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Heznento), B 11 kiacce — 34 yaca
(1 yac B HenEMIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buosiorusi Kak Hayka.

buosnorus kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Poup 6uonoruu B hopMupoBaHHM COBPEMEHHOM HayuHOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOM IPUPOABI (HAOIIOECHUE, YIKCIIEPUMEHT, OITUCAHUE,
U3MEpeHHe, KiIacCHu(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS JKUBOU TPUPOJIBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcmosb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeET u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCEpHBIH.

JemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKHN COCTaB KJIETKH. XHMHUYECKHE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalibHBIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpalIbHBIX BemlecTB B kieTke. l[loanepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnMmble M 3aMEHUMbIE AMUHOKUCJIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.

depmeHThI — Onosioruyeckue karanuzaTopbl. CTpoeHue hepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduyHocTb. Kodepmentsl. Burtamubbl. Otianyus
(GhepMEHTOB OT HEOPTAHUIECKUX KAaTaIU3aTOPOB.



VYrieBoibl: MOHOCaXapu bl (TII0K03a, pr003a 1 1e30KCUpr003a), TUcaxapuabl
(caxapos3a, JlakTo3a) W mojucaxapuibl (Kpaxman, TJIMKOTEH, IeJTI0J103a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkuum sunuaoB. CpaBHEHHE
YTJE€BO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kietke. Kiietounas teopus — NpuMep B3aUMOJAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Krnerka kak niejoctHas xuBas cucrema. O0Iire Npru3HaKy KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynbl JIHK kak renernmdeckuil ammapaT, cucTeMa
CUHTE3a OenKa.

Tumnel KJIETOK: JyKapuoTHUeCKas U Mpokapuotuyeckas. OCOOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsA CTEHKA, INIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [lutomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JIIC, ammapat ['onbmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxienre MUTOXOHJpUM W Tactua. Bunbl mmactun. HememOpanHbie
OpTraHOUJbl KJIETKH: PHUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPHUOJU, PECHUUKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue saapa: sjuepHas 000JI0YKa,
KapuoIuia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoHncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Jnarpammel: «PactipeieieHne XUMUYECKUX SJIEMEHTOB B HEKUBOU MPUPOEY,
«Pacnpenenenre XUMUYECKUX 3JIEMEHTOB B )KMBOW MPUPOJIEN.

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocnunTes 0enka», « CTpoeHne MOJIEKYJIbl OemKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKN», «CTpOEHHE KMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHne MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqipa KIETKN», « Y TIeBOAbD, «JIUMHUABD.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOJIOICHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpPONpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlaGopatopnass pabora Ne 1. «M3yueHune KaTaJIUTUYECKONH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUsI KJIETOK PpACTECHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHICAHUEY.

Tema 4. )KuzHeneATeIbHOCTh KJIETKH.

OOMeH BeIIeCTB, WU METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIIIUSA (PHEPTeTUUECKHil OOMEH) — JIBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Turnbel oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
OoOMEHE BEIlIeCTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®ortocunte3. CmeroBass W TeMHOBasg (a3bl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
JKW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJINPOBAHUE PHEPTUHU B KJIETKE. DTambl YHEPTeTUUECKOr0o 0OMeHa. [ nmukoums.
bpoxenue u ero Buabpl. KucimopogHoe OKHUCIIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunpoBanne. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuaTe3 PHK. Tpancnsiuusa — GuocunTes
Ooenka. Ortambl TpaHcisuuu. KoaupoBanue amuHOKucCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpyChl. Uctopust oTkpsiTust Bupycos (. WM.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiuta yenoseka (BUY) — Bozoyautens CITH/]a.
OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacrnpocTpaHeHUsI BUPYCHBIX 3a00J1eBaHUH.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. TuMupsses.

Tabmuubr u cxembl: «Tumnbl mutanusy, «Merabomusmy, «MUTOXOHAPUSY,
«HepreTudyeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,



«Ctpoenne U pyHKIHOHUpPOBaHUE reHay, «CuHTe3 O6enkay, « eHeTH4ecKuii Kom,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue IHK u Tpanckpunuus»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JTHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTAHU3MOB.

KierouHblii MK, WM KU3HEHHBIM LuKi kieTku. MHTepdaza u MUTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuateda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumionaHBI W TAIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMS W HWHIAUMBHIYAJbHOTO Pa3BUTHUSA
OpPraHHU3MOB.

[enenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
PasMHOXKEHUA: JI€JICHHE HAABOE, II0YKOBAHUWE OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TosoBO€E pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpoucXosiMe Ha CTagusX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TraMmeT (CHepMaro30uj, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
OCOOEHHOCTH CTPOEHMS SWILEKJIETOK M crepMaTo30uaoB. OMIogoTBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPbHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOZICTBa.

Poct m pasButne pacteHuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHH, CTA/INM PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpoeHUE TIOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nmukin», «Penmnmukauus JHK», «Mutos»,



«Menosy», «Ilpsmoe n HenpsiMoe pa3BuTHE», «['ameToreHes y MIEKONUTAIOIUX U
4yenoBeka», «OCHOBHBIE CTAIMA OHTOT€HE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpONpenapaTsl «CriepmMaTo30u bl
MJICKOITATAIOLIETOY, «SHIEKIIeTKa MIIEKONUTAOMEro», «Kapnokunes B kieTkax
KOpEIIIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHue KIeTKn», MOJIEIb
JHK, monens metadazHoi XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlabopaTopuas pabora Ne 4. «/3ydeHume CTPOCHHS TOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Poib nuTOI0TMA
U SMOPHOJIOTUU B CTAHOBJICHUU TEHETUKHU. BKiam poccHUUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOIOTHUECKUMT,
LHATOT€HETUYECKUH, MOJEKYISIPHO-TCHETUYECKHT). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnYeckas CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMax CKpPELIMBaHUN.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBIECHHBIE . MeHaenem.
MonorubpuHoe CKpeluBaHue. 3aKOH €AUHO00pa3uss THOpPUIIOB TMEPBOTO
nokosneHud. [IpaBuino qoMuHUpOBaHMs. 3aKOH PACIICIUICHUS IPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oHOe ¥ HenosHOe TOMUHUPOBAHUE.

JuruOpugHoe  cKpeliyMBaHWe. 3aKOH  HE3aBHCHUMOTO  HAClIeIOBaHUS
npu3HakoB.  lluToreHeTMueckMe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenmpanue. Fcrnonp30Banne aHaTM3UPYIOMETO CKPEIIMBAHUS
JUTS OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana no crieruieHHOMY
HACJIEIOBAHUIO T€HOB. HapyieHne ClenieHnst TeHOB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTH. | eHeTuYeCKne KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeseHne moyia. AyTOCOMBI U MOJIOBBIE
XpoMOocOMBI. ['omoramerHele M rereporaMeTHele opraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS! U HACJIEACTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBCHHOM U3MCHYUBOCTH. XapaKkTepuCTUKA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU. BapraoHHbBIN psifi ¥ BapyualliOHHAsT KpUBasl.
Hopma peakuumn npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBECHHBIE NMPU3HAKU U HX
HOopMa peakiuu. CBoMcTBa MOAU(UKAITMOHHON N3MEHYHNBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, HU3MEHUMBOCTh. KoMOMHATHBHas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTarmoHHasi "3MeHUYUBOCTh. Kimaccudukaiust MyTaiuii: TeHHbIE,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa u nmpuuuHbl MyTauuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.



BresanepHast HaCIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka uyenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbI T€HETHUKU
YeJIoBeKa: TeHealIorMuecKuil, OJIM3HEIOBbIN, IMTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUS 4YeJIOBEKAa: T'e€HHbIE OO0JE3HHU,
OOJIE3HH C HACJEACTBEHHOM MpPeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTHKH, TPO(PIIAKTUKA U JICUCHUS TCHETHIECKIX
Oone3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEAMIIMHCKON
TeHETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEJIOBEKa.

JlemoHncTpanum:

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

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKE U €T0 [IUTOTCHETUYECKAsI
OCHOBAa», «3aKOH PaCUICIJIEHUS U €r0 HUTOT€HETUYECKAs! OCHOBA», «3aKOH YACTOTHI
rameT», «{urnbpuanoe ckpemmBanuey, « [ {luronorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeIMBaHusD», «Menosy, «B3auMoaecTBre aJieIbHBIX TEHOBY, «I eHeTHYeCcKue
KapThl PACTCHUM, )KUBOTHBIX U 4YEJIOBEKa», «l eHeTnka mona», «3aKOHOMEPHOCTH
HACIIEIOBaHUsI, CLUEIUICHHOTO € MoJiom», «KapuoTumnel yeinoBeka U >KMBOTHBIX),
«Bunpl m3smeHunBOCTHY, «MoaudukamoHHas HW3MEHUMBOCTHY, «HacnmemoBanme
pesyc-daktopay, «I'eHeTuka rpymnm KpoBw», « MyTalimoHHas U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-anmiukauun «MOHOTUOpUIHOE CKpEUIMBaHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JlurubpugHoe ckpemuBaHue», «llepexpéct
XPOMOCOM», MUKPOCKOTI ¥ MUKpoTipenapart «JIpo3odunay (Hopma, MyTauu (GOpMbI
KpPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHble U MpaKTUHYEeCKHE PadOThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUIHOTO CKpPEUIMBAaHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOTpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne MoaupUKaITMOHHOW U3MEHUYUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30Quibl HA TOTOBBIX
MHKpOIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKay.

Tema 7. Cenexkuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexknusi Kak Hayka W MPOLECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIUA.
VYyuenue H. U. BaBuioBa o ieHTpax mpoucXoxAeHUS 1 MHOT0O0pa3usi KyJIbTYPHBIX
pactenuii. LIeHTpbl MPOMCXO0XKACHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIi M MHANBUAYAIbHBIN OTOOPHI B
CEJEKIMU pPACTEHUHW U KUBOTHBIX. OLIEHKa dKCTephepa. bIuM3KOpoICcTBEHHOE



ckpemuBanue — WHOpuAWHT. Ywucras nuHusA. CKpemuBaHWE YHUCTHIX JUHUH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHHE — ayTOPUIAMHT.
Otnanénnas rubpuauzanus u e€ ycrnexu. MIckyCcCTBeHHBIN MyTareHes 1 MoJiy4eHue
MOJUIUIOUIOB. JIOCTHKEHUS CeNIEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomouHantHod JIHK wu Tpancrennwsix opranuzmoB. Kiertounas
uHxeHepus. Kierounbie KyiabTypbl. MUKpPOKIOHAIBHOE PAa3MHOYKEHUE PACTEHUU.
KionupoBanure BBICOKOMPOIYKTUBHBIX  CEIbCKOXO3UCTBEHHBIX OPTaHU3MOB.

Okojornyeckue W 3tudyeckue  npobmembl. MO  —  reHermyecku
MOU(UIIMPOBAHHBIE OPTAHU3MBI.
JlemoHCTpanumu:

[Toptpersi: H. U. BaBwios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabnuupl 1 cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «llopoapl roMamHux KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomummonaus», «OOBEKTH OuOTEeXHONOTHUN», «KieTouHele KyabTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKU IIOJ0B U KOPHEILIOAO0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

Okckypcus «OCHOBHBIE METOJbI W JOCTHMIKEHHS CEJICKIIMHM PAcTeHUN U
’)KMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAST OHOJIOT M.

[IpennochUlki BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. DBOJOLIMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BOMOIMU. [lameoHTOIOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMMCH, TEPEXOJHbIEe (OPMBI.
buoreorpaduyeckue: cxocTBo U paznuuue GpayH u ¢hjaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTeW y Bcex
OpraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBUHM3MA. J[BIKyIIME CHJIBI 3BOJIONUU BUIAOB 1O JlapBuHy (M30BITOYHOE



pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHYHUBOCTb,
O0opb0a 3a CyllecCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUU.

JBukymire cuibl (hakTopbl) SBONIONMHA BUIOB B Mpupoje. MyTalMOHHBIN
npoiiecc U KOMOWHATHBHAas W3MEHYMBOCTh. [lomMymsiiMOHHBIE BOJHBI U Apeud
reHoB. V301U 1 MATpanus.

EcrectBennbiii oTOOp — HampaBisponmid (akTtop 3BoOIUA. DOpPMEI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KAk pe3yjiabTaT 3Bojtouud. [Ipumepsr
MPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMopd03bl ¥ UIMO0AATITAIIUH.

Bun wu BugooOpazoBanume. Kpurepunm Buga. OcHOBHbIE — (QOpPMBI
BUJ1000pa30BaHMs: reorpaduueckoe, IKOJI0rHYeCcKoe.

MakposBononusi. PopMbl  IBOMIONUHU:  (UIIETUYECKAsA, JHUBEpreHTHa,
KOHBEpreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUY.

[IpoucxokIeHHE OT HECHNENHAIM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromast
crnenuanu3anus. AnanTuBHas paguarus.

JlemoHcTpanum:

[Hoptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. CeBepiios.

Tabnunp! 1 cxemsl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey», «3apoIbliu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cylecTBoBanue», «EctecTBeHHBI 0TOOPY», «MHOrooOpasue COpToB pacTEHUI,
«MHoroobpasue  mopoa  KuUBOTHbIX»,  «llomynmsuum»,  «MyTtanuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mamoamantamumn», «OOwas aereHepaunus,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaAHNUE», « IKOIOTHYECKOE BUAOOOPAZOBAHUEY.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsiH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIC HANpaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpoeHHe rOJIOBHOTO MO3Tra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, KojuleKuus «@DOpMbl COXPAHHOCTH
UCKOIIAEMbIX JKMBOTHBIX W pacTeHWil», Moxaenp ammuiukanus «llepexpéct
XpPOMOCOMY, BIIQXKHbIE ITpenaparsl «Pa3BuTre HACEKOMOTro», «Pa3BUTHE JIATYIIKI,
mMukpornpenapar «Jpozoduna» (Hopma, MyTauu (GOpMbI KPbLIBEB U OKPACKHU TENA).

JlaGopaTopHble U MpaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGopatopHas padota Ne 2. «Onucanue npucnocodJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.



Tema 2. Bo3HUKHOBEHHE M Pa3BUTHE KU3HHM Ha 3emJie.

JlonaydHble TpPEACTaBICHUS O 3apOXKICHUM XW3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W maHcnepmus. XHUMHUYecKas
3BOJOLINA. AOHUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCnepUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKON 3BOIIOIMU. HavyanbHble 3Tarbl
ouosormdyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. llepBble KIETKM M KX SBOJIOLUSL.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OPAOBUKCKHUH, CHLITYPUMCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o0iickas »3pa W €€ mNepuoAbl: MAJCOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOIO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKeHHE IBOMOUMHA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOJIOLHA Ye0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHUi o
IIPOUCXOXKJIEHUN YeloBeKka. Meroasl H3ydeHHs aHTpornoreHesa. (CxoxacrtBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIIOBEKA.

JBrkyiue cuibl ((pakTopbl) aHTpororenesa. HacneacTBeHHass ”3BMEHUYHMBOCTh
U ecTeCTBEHHbIM 0TOOp. OOILIECTBEHHBI 00pa3 >KU3HU, M3TOTOBJIEHUE OpPYAUI
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
ymenslii, Yenosek mnpsamoxondammii, YenoBek HeanaepTtanbckuil, Yenosek
pa3ymHblii. Haxoakum HCKOmaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAHMS, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIH.

UenoBeueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOTCOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHAS]),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpeICTaBUTECH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4EIOBEYECKUX pac.
Kputuka pacuszma.

JdeMoHCTpaum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuner 1 cxembl: «Bo3nukHoBenue CoHeyHOM cucCTeMBl», «Pa3Butme
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KJETKay,
«IIpokapuoTnueckass kinerka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrOo MUpPAy,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMS 4YEJIOBEKAa M YeJIIOBEKOOOPA3HBIX



00e3bsiH», «OCHOBHbIE MeCTa TMaJCOHTOJOTHYECKHX HAXOIOK  MPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIC JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHSI KAaMEHHBIX OpYJIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TeoxpoHoyioruueckass Tabnuna, KoJuiekuusa «Dopmbl
COXPAHHOCTH HUCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble H npakTHYecKHe padoThI:

[Ipaktrueckast padora Ne 1. «/M3ydeHue MCKOMAEMbIX OCTAaTKOB PACTEHHUH U
YKABOTHBIX B KOJJICKIIUSIX).

OKcKypcusi «IBOJIIOLMSI OPTaHUYECKOro MHUpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. OpranusmMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4i U pa3ieibl SKOJIOTMU. MeTOIbl SKOJIOTHYECKUX
UCCJIEIOBAHNN. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxkonornueckne (aktopel. Kiaccudukanus skoiornueckux (HakTopoB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIAXHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOICHCTBUN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmel. Ilapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OMOTMYECKHUX B3aUMOJCUCTBUI UIsl CYIIECTBOBAHUS OpPraHW3MOB B
IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUU U €€ Perysius.

JdeMoHCcTpanuu:

[Toptpetsi: A. 'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISUUU UHDY30puu-Typenbkny, «llumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtophnas padota Ne 3. «Mopdonoruueckne ocOOEHHOCTH PacTeHUI W3
Pa3HBIX MECT OOMTAHUS.



JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa 1 3K0JI0rH4ecKre CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
POCTPAaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momunanTtel. CBsizu B
OHUOILIEHO3E.

Okosiornyeckre cucrtembl (d9kocucteMsbl). l[loHsiTue 00 »3KocucTeMe H
ounoreoneno3e. @OYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCUCTEMBI: IPOIYLICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTHHU B S3KOCHCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMsl. [TumeBsle nenu u cetu. OCHOBHbBIE
MOKa3aTelid 3KOCUCTEMbL: OHOMacca, MPOAYKIUS. OKOJIOTMYECKUE MHPaMHIIbL:
NPOAYKIIUU, YHCJICHHOCTH, OuomMacchl. CBONCTBA HSKOCUCTEM: YCTOMYHBOCTb,
camoperyJsinus, paputue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHUCTEMA XBOMHOIO
VI IIAPOKOJINCTBEHHOTO JIECa.

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

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucTteM. CoxpaHeHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbI. J[MHaMHuecKoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIbI 3JIEMEHTOB (yriepoaa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emiin. AHTPONOTEHHBIE U3MEHEHHUs B Ouocdepe.
['1o6anbHBIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHM€e IPUPOJIBI U yesoBeuecTBa. CoxpaHeHue OnopasHoodpasus
KaK OCHOBa ycToiuumBocTH Ouocdepsl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOAHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHKeHrs OMOJIOTHUH U OXpaHa
IPUPO/IBI.

JdleMoHCcTpaum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmunpl u cxemsl: «llumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbsie coobmiectBa», «llenu nutanusy, «IKoJOTHUYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneno3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIOTECHHBIE BO3JICUCTBUS Ha IPUPOAY», « BakHENIIINE NCTOUYHNKY 3arpsI3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeilas coctapistomas ouochepo»,



«®aktoppl  gerpagauuu  nouB»,  «l[lapHukoBelE  3PdexT»,  «DaKTOpPbI
paIMoaKTUBHOTO 3arpsi3HeHus Ouocdepn», «OOmas cTpykrypa Ouocheps,
«Pacnipoctpanenne kxu3Hu B Ouocdepe», «O30HOBBIM 53KkpaH Ouocdepsi,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

ObopynoBanue: Mojenb-anmIuKanus «Tunuuneie OMOIEHO3B», Tepbapuit
«PacturensHble coobmiecTBa», Komiekunu «buonenosy, «Bpenurenu Baxxnenmmx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYpP», FepOapuu U KOJJIEKIUN PaCTEHUH U )KUBOTHBIX,
IpUHAJJIEKAIINE K Pa3HBIM 9KOJOTHYECKUM IpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoii  @eneparuu, W300paxeHUs] OXpPaHSAEMBbIX BHUIOB pACTCHUU U
KUBOTHBIX.



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
IpaXXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOOIPENENICHHUI0, HaJu4yhe MOTUBAlMM K OOY4YEeHUI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTHUUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, HAJIWYUE SKOJOTMYECKOr0 IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonaorus» AOCTUrarOTCs B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JEATEIHLHOCTM B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHMS U
CaMOpAa3BUTHUSA, PpA3BUTHsS BHYTPEHHEW MO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpY Karollen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlMW, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIHUX
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(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMHA 00YUaIOIIEeTocs: Kak akKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IaHUN YUEOHBIX
MIPOCKTOB, PEIICHWH YyYeOHBIX W TO3HABaTEIBHBIX 3a7a4, BBITOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MpPU OOCYXJCHUU CIOPHBIX BOIIPOCOB
OHOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

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

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIbI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCH HA MOPATHLHO-HPABCTBEHHBIE 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 HaposoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

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 CAMOBBIPQKECHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHUE
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, COOJII0ICHNE TUTUEHUYECKUX MPABUI U HOPM, cOalTaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, peryspHas (Qu3mueckas aKkTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hPHU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYAIUX, YIPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLHAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccun W PeaTH30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIE€CTBOBAHUSI;

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 UCIIOJIB30BATh MPUOOPETAEMBbIE ITPU U3YUEHUU OMOJIOTHH 3HAHUS
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 HEMPHUATHE JIEUCTBUN, IPUHOCIIIMX BPE OKPYKAKOIIEU IPUPOJHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
ombITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHsSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U IO3HAHUS 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 IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEHIEHUH MpoOIeM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTe BBIXOAA U3 II100aJbHBIX SKOJOTHYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

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

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJIb30BaTh TOJydaeMble 3HAHUS JIs1 aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BATh OMOJIOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06pa?>OBaHI/II-O u
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYUMbIe IS (OPMHUPOBAHHMS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEIU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (haKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HcclieIOBaHNue, HAOII0IeHUE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
ydueOHbIe JeHCTBUS (ITO3HABAaTENIbHbIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATBHOMN
KOMIIETEHIIUU  OOYYaIOIINXCS, CIOCOOHOCTh OOy4YalolUXCS  HMCIOJIb30BaTh
OCBOCHHBIEC MEKTUCITUTIIMHAPHBIE, MAPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIIFHON M COLIMATIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHusl JOJKHBI OTPaXKaTh:

OBaajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

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

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

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHU HIETISIMU;

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

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B paccMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3€H M OTHOIIEHWH B H3y4aeMbIX OHOJIOTMYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYMII Pa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



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

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOb0OTy B YCIOBUSX PEaIbHOTO, BUPTYaJIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETAlHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHUIO B Yy4eOHBIX
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 (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSIX;

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

aHANM3UPOBaTh IIOJyYEHHbIE B XOJE pEIICHUS 337ayd  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUA B MPOPECCUOHAIBHYIO 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 3a/1a4H, AOMYCKAIOIINE alIbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3TMYHBIX BUJOB U (DOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3aj1ay;

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU 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 NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

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

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYILIECTBY OOCYKTaeMoW Tembl (YMEHHE 3a]1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBIMOJHEHMS MpeisiaraeMoin
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIEH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

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

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI IpH pelIeHnH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

NPUHUMATh IIeTd  COBMECTHOW  JIeATENHHOCTH, OpPraHHU30BHIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



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

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KaX/I0I0 Y4aCTHUKA KOMaHbl B OOIIMI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUITUATHBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U JKU3HECHHBIX CUTyalUsX;

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

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pedIeKCUU Uil OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

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



3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

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

[IpeameTHbie pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3MYHBIX y4EeOHBIX CHUTYyallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO T0IaM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydeOHOro mpeamera «buomiorus» ¢ 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 pPa3BUTHE OHOJOTUU, (PYHKIIMOHATHHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATH COJEpPNKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
roMeocTtas (camMoperyJisiiiusi), YypOBHEBasi OpraHu3alus O KUBBIX  CHCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (o0 LeHTpax MHOTooOpasusi u
MPOUCXOKJIEHUS KyIbTypHbIX pacTteHuid H. . BaBuiosa), onpenensats rpaHulbl KX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IMPOLIECCOB W SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX pE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3yJIbTATOB;



YMEHHE BBIJICISATh CYLIECTBEHHbIE NIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO W 3HEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNblo obecriedyeHus O€30MacHOCTH CBOETO 3J0POBbsl U 3/I0POBbSA
OKPYXAaIOLIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PalMOHAIBLHOTO
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 BBINOJHATh JIA0OPATOPHBIE M MpakTU4YeCKHe paboThl, cOO0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLU, 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 HMCTOYHUKOB, 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
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMHM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpPAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIepKaHuEe ONOIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJI,
NoMmyJsilusg, TeHOGOHM, SBOJIOLMS, ABWXKYLIUME CUIBI ((aKTOpbl) HSBOIIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, UEeNu MUTaHUS,
AKOJIOTHYECKas TMpamMua, OMoTreoreHos, onocdepa;



yMEHUE Hu3JIarath OWOJOTMYECKHME Teopuu (PBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHBIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OMPENIENATh TPAHULIBI KX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJOrMYECKOT 0 IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIBICHHE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMUA BEIWYMHAMH, OOBSICHEHUE IOJIYYEHHBIX pPE3YyJIbTaTOB,
WCIIOJIB30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOJIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, MONYJALMA, NPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB M IIOTOKAa HSHEPIMM B HKOCHCTEMAX, AHTPOIOIE€HHBIX H3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
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
COBPEMEHHOM OMOJIOTUH JIJIs1 pAIIMOHATILHOTO TIPUPOIO0TIOIB30BaHNUS;

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 padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAILIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepuasbl),  paccMaTpuBaTh  IJI00abHBIC  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 OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
! bronorns kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbIEe CHCTEMBI M X OpraHu3aIus 1 0 0 https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 0 1 httos://m.edsoo.ru/7fA1c292
bubmuorexa [JOK
4 IKHM3HEACATENBHOCTS KICTKH 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHME U MHANBUAYAIBHOE PA3BUTHE 5 0 1 bubnmnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTL U N3MEHYNBOCTD 8 0 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
8 Peseperioe Bpems 1 0 0 https://m.edso0o.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

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBbIe
Ne n/m P Kontpoabubie | IpakTuueckue (mucpp )
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOITIOLHONHAA GHOTOTHS 9 0 ! https://m.edsoo.ru/7f41cc74
9 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0 05 bubnnoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OPraHu3MbL 1 OKpYKaiOWas cpeia > 0 ! https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo011ecTBa U YKOJIOTHYECKUE CHCTEMBI 9 0 0 httos://m.edsoo.ru/7fA1cc74
bu6mmorexa [IOK
P 2
> C3CPBHOC BpentA 0 0 https://m.edsoo.ru/7f4lcc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne undgposbie JdonmosHuTeabHasA
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bceero oOpa3oBaTe/ibHbIE uHpopmanus
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Mertoapl TO3HAHMS )KUBOU
npuposl. [IpakTrudeckas
) pabota Ne 1 1 0 05 bubnuoreka [IOK
«Mcmonp30BaHue pa3IUUHBIX ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYICHUHU
OMOJIOTUYECKIX 0OBEKTOBY
buonornueckue cucTemsl, bubmuorexa [JOK
3 1 0 0
MPOLECCHI U X U3YyYECHHE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KIIETKH. 1 0 0 bu6mmorexa [IOK
Bopna u muHepanbsHbIe conu https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 0 0 bubnuoteka [JOK
OeNIKOB https://m.eds00.ru/863e6b72
depMeHTBI —
OMOJIOTHYeCKHUe
aTajn3aTopBhl.
6 KaTaJIn3aTOPhI 1 0 05 bubmuorexa [JOK

JlabopaTtopHas pabota Ne 1
«3yueHne KaTaIMTHYECKOU
aKTUBHOCTH (pepMeHTOB (Ha

https://m.edsoo.ru/863e6b72



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

IIpUMeEpE aMWIa3bl UIIN

KaTaJia3bl)»
bubmuoreka [JOK
! Yraepozet. Jlri 0 https://m.eds00.ru/863e6870
3 HyxnenHoBble KUCIOTHI. 0 bubmmorexa [IOK
ATOD https://m.eds00.ru/863e6d5c
Hcrtopus u meToasl
9 H3yq:HI/m KJIGTKI/III. 0 Bubmmorexa LIOK
https://m.edso00.ru/863e6e88
Kiterounas teopus
10 Krnerka kak nenoctHas 0
KHUBas CCTeMa
CrpoeHnue 3yKapuoTUYeCKOn
kietku. JlabopaTopHas
pabota Ne 2 «3yueHue
CTPOEHHUs KJIIETOK PaCTEHUH, bubnnorexa [JOK
11 KUBOTHBIX, TPHOOB H 0.5 https://m.edso0.ru/863e6ff0
OaxTepuil o]l MUKPOCKOIIOM https://m.eds00.ru/863e716¢
Ha TOTOBBIX
MUKpOTIperapaTax u ux
OTIMCaHUE»
12 OOMeH BeIIeCTB MIIH 0 bubmuorexa [JOK
MeTaboIn3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 Potocmires. XemocHtTes 0 https://m.eds00.ru/863e7c98
. bubnmoreka [JOK
14 JuepreTicckuii 0omen 0 https://m.edsoo.ru/863e7aae
15 JKv3HEeHHEBIH IUKIT KIETKH. 05 bu6mmoreka [JOK

Henenune xnetku. Mutos.

https://m.edsoo.ru/863e7dc4



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

Jlaboparopuas pabora Ne 3
«Habmoienne MuTO3a B
KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»»

Buocunres Oenka. Peakmus

bubmuoreka [JOK

16 0
MAaTPpUYHOTO CUHTE3a https://m.edso00.ru/863e796e
17 Tpaucusius — OnocuHTes 0 bubnuoreka [IOK
Oenka https://m.edsoo.ru/863e796e
18 Hexknerounsie popMbl KH3HU 0 bubnunoreka [JOK
— BUPYCHI https://m.eds00.ru/863e7540
DopMbI pa3MHOKEHHUS Eubmiorexa OK
19 PMHLP 0 https://m.eds00.ru/863e81b6
OPTaHH3MOoB https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
20 Meii 0
o3 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
MTOJIOBBIX KJIETOK.
On0/10TBOpEHHE. Eub 1OK
nOIMOTEeKa
21 JI 04 0.5
abopaTopHas pabora N https://m.eds00.ru/863e81b6
«M3ydeHne cTpoeHus
ITOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpeIiapaTax
29 NunuBuayanbHOE pa3BUTHE 0 bubmuorexa [JOK
OpraHu3MoOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
K Bu6nnorexa [IOK
23 HACJIEJICTBEHHOCTU U 0

N3MCHYMBOCTH

https://m.eds00.ru/863e86f2



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

24

3aKOHOMEPHOCTH
HACJICIOBaHMSI IIPU3HAKOB.
Monorubpuanoe
CKpCIIMBAaHUE

bubmuoreka [JOK
https://m.edso00.ru/863e8878

25

JluruOpuiHoe CKperBaHue.
3aKOH HE3aBHCUMOTO
HaCJIeIOBaHMsI TPH3HAKOB

bubmuoreka [JOK
https://m.edsoo.ru/863e89a4

26

CuermieHHOE HACJIeI0BaHNE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yIbTaToB
MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHHMS
y Ip030(HITbI HA TOTOBBIX
MUKpOTIperiapaTax

0.5

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

27

I'eneTuka nomna.
Hacnenosanue npusHakos,
CIIEIJIEHHEBIX C II0JIOM

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

28

N3MeHYnBOCTSD.
Henacnencreennas
U3MEHUYUBOCTb.
JlaGopatopnas pab6ota Ne 6.
N3yuenue
MOIU(PUKAITTOHHOM
M3MEHUYUBOCTH, IOCTPOEHUE
BapHAaIIOHHOTO psja U
BAPUALIMOHHON KPUBON»

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e8efe

29

HacnencrtBenHas
U3MCHYHNBOCTbD.

0.5

bu6nmoreka [JOK
https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Jlaboparopuas pabota Ne 7.
«AHanu3 myTtaiui y
Ipo30(HITBI HA TOTOBBIX

MHUKpOIIpernapaTax»
bubmuoreka [JOK
30 Petieritka wesosexa 1 https://m.eds00.ru/863e8d78
Pe3epBHbIit ypok.
31 O6001meHue mo Teme 1
«HacnencTBeHHOCTD U
M3MEHYMBOCTH OPTraHU3MOBY
39 Cenekuus Kak Hayka U 1 bubnmoreka [JOK
npouece https://m.eds00.ru/863e9214
MeTombl U JOCTUKEHUS
33 CCJICKIIMU PAaCTCHUM U 1 bubmorexa HOK
P https://m.eds00.ru/863e9214
YKUBOTHBIX
34 buorexHonorus kak orpacib 1 bubnmnoreka [JOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336
35 0
OBIIEE KOJIMYECTBO YACOB 34

[10 ITPO'PAMME



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

11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHBbIE
Ne undgposbie JdonmosaHuTeabHas
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE uHpopmanus
padoThI padoThI
pecypchbl
1 OBOJIIOLIHS U1 METOBI €€ 1 0 0 bubmuotexka [JOK
U3Y4EHUs https://m.edso0.ru/863ea20e
Hcropus pa3BuTus
2 MpeCTaBICHU 00 1 0 0 bubmorexa [JOK
peA https://m.eds00.ru/863e9570
SBOJIIOLIHH
bu6mmoreka [IOK
3 M 1 0 0
HKPOIBOINOLIA https://m.edso0.ru/863e9cle
[Tonmynsauums xkak
JJIeMEHTapHas €IUHUIA BUIA
u 3Bomronnu. JlabopaTopHas
4 abora Ne 1 «CpaBHEHME 1 0 05 bubmotexa [JOK
P B P ' https://m.eds00.ru/863e99c6
BUIOB II0
MOP(OIIOTHIECKOMY
KPUTEPHIOY
BIDKYIIIME CHIIBI
5 gneMzII{Jia HbIe (PaKTOPBI) 1 0 0 bubmorexa HOK
P P https://m.edso0.ru/863e9da4
SBOJTIOIAN
5 EctectBeHHbII 0TOOD U €ro 1 0 0 bubmuorexa [JOK
(bopMsI https://m.eds00.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:
7 MPUCIIOCOOICHHOCTD 1 0 05 bubmorexa [JOK
p ' https://m.edso0.ru/863e9fde
OpPTaHU3MOB H



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

BUI000pa30BaHUeE.
JlaGopaTopHas pabora Ne 2
«Omnucanue
MPUCTIOCOOJICHHOCTH
opraHu3ma u €€
OTHOCHUTEIIEHOTO XapaKTepar»

Hanpasnenus u nytu

bubmuoreka [JOK

8 MaKpO3BOJTFOLIMHI 0 https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOTIONINAN 0
10 HcTopus xu3Hu Ha 3emiie u 0
METOJIbI €€ N3YUCHUS
1 ['MnoTte3sl NPOUCXOKACHUS 0 bubmmoreka [JOK
JKU3HU Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PasBuTne xu3nu Ha 3emiie 0 bu6mmorekxa [IOK
10 ApaM U Mepruoam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
PACTUTEILHOTO W JKHBOTHOTO
13 mupa. [IpakTnueckas padora 05 bu6nuorexa [IOK
Neo 1 «M3yuenune uckomnaeMbIx https://m.edso00.ru/863ea8bc
OCTAaTKOB PaCTEHUH U
YKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTema 0 bubnmoreka [JOK
OPraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeTIOBEKa 0 bubnmoreka [JOK
(aHTpOIIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmxyuue cuibl ((hakTopsl) 0 bubnnoreka [JOK

AHTPOIIOTCHE3a

https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863e9c1e
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

17

OCHOBHBIE CTaUN DBOJIFOIIHNA
yeloBeKa

18

Yenoseueckue pacsl U
[IPUPOJHBIE afanTauu
4eJI0BeKa

bu6mmoreka [JOK
https://m.edsoo.ru/863eaea?2

19

Pe3epBHBIii ypOK.
O60061eHne o Teme
«BO3HHUKHOBEHUE U Pa3BUTHE
YKU3HU Ha 3eMiie»

20

DKonorus Kak HayKa

21

Cpenpl oOuTanus u
IKOJIOTUYECKUE (PaKTOPbI

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AOGuotnueckue GpakTOpHI.
JlaGopaTtopnast pabota No 3.
«Mopdonoruyeckue
0COOEHHOCTH pacTeHul u3
Pa3HBIX MECT OOUTAHUS».
JlaGopatopHas pabota Ne 4.
«BnusHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

23

BuoTtnueckue dakropsl

bu6mmoreka [JOK
https://m.edso0.ru/863eb348

24

DKOIOTrHYeCcKHre
XapaKTEPUCTUKU MOMYJISALIHH.
[TpaxkTrueckas padota Ne 2
«IToacuét NI0THOCTH
MOMYJISIIANA Pa3HBIX BUOB
pacTeHuin»

0.5



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

o5 Coo0riecTBa OpraHu3MoB — 1 0 bubnmoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKHUE CUCTEMBI 1 0 bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNn

97 9KOCHUCTEMBI. DKOJIOTUIECCKUE 1 0 bubmuorexka [JOK
nupamusl. CBOMCTBA https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus

28 [TpupoaHbIE 3KOCUCTEMBI 1 0

29 AHTpOIIOTE€HHBIE 1 0
9KOCHCTEMBI

30 buocdepa — rimodanpHas 1 0 bubnunoreka [JOK
IKOCHCTEMA 3EMJITU https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH bu6nuorexa [IOK

31 1 0
CYIIECTBOBaHMS OHOChEpHI https://m.eds00.ru/863ebd16

39 YenoseuecTBo B Onochepe 1 0
3emun

33 CocymiecTBoBaHUE TTPUPOIBI 1 0 bubnunoreka [JOK
Y 4eJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHBIil ypOK.

34 O060011eHnEe TEMBI 1 0
«Coo0miecTBa
9KOJIOTHYECKHE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB 34 95

I10 ITPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorns / [laceunnk B.B., Kamenckuit A.A., PyomoB A.M. u npyrue /Ilox pen.

[Taceunuka B.B., Akimonepnoe o0miectBo «M3aarensctBo «IIpocBemienner»

 buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue

/Mlon pen. [aceunuka B.B., Aknmonepnoe o0iectBo «M31aTenbcTBO

«HpOCBGHIeHI/IC»

METOANYECKHUE MATEPUAJIbBI UIA YYUTEJA

1. Meroauueckoe nmocodue nmoAroTosiieHo k yueoHuky B.B. [Taceunuka
«bunonorus. JInnennsiii kype. 10-11 kmace».

2. Tectsl mo 6monoruu k yueounky B.B. [laceunuka «buomnorus. 10-11 kmaccsl.
Jlunus xu3an». Astopsl: B.B. [Taceunuk, T.A. JImutpuena, T.M. E¢umona,

I'.I'. [lIBenioB.

3. buonorus 10-11 kmacc. Yuebroe nocobue i 001eo0pazoBaTeIbHBIX

OpraHu3aluri.

Astopsr: B.C. Poxnos, I1.M. CkBopuos, E.1O. Mumnsesa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://resh.edu.ru/

2. https://onlaintestpad.com/

3. https://www.leanis.ru/

4. https://edsoo.ru/

5. https://bio5-vpr.sdamgia.ru/

MYHULUMMANBHOE ABTOHOMHOE
OBLLEOBPA30OBATEJIbHOE
YUYPEXOEHUE
MYHULVNANTBHOIO
OBPA30OBAHWA TOPO[
KPACHOOAP CPEOHAA
OBLLEOBPA30OBATEJIbHAA
LLIKONA Ne 38 UMEHW TEPOSA
COBETCKOIO COK3A TATbAHbI
MAKAPOBOW

Mognucan: MYHUUMNANIbHOE ABTOHOMHOE OBLLEOBEPA30OBATE/TbHOE
YYPEXOEHVE MYHULIMMANBHOTO OBPA3OBAHWNA rOPOJ KPACHOOAP
CPE[IHASA OBLIEOBPA3OBATEILHAS LUKOJIA Ne 38 UIMEHW MEPOA
COBETCKOIO COKO3A TATbAHBI MAKAPOBOW

DN: C=RU, S=KpacHonapckwii kpait, STREET=r.Kpaconap, L="KpacHozap, .
TNasypHbiit", T=[upektop, O=MYHULIVMANBHOE ABTOHOMHOE
OBLEOBPASOBATESIbHOE YYPEXXOEHWE MYHULIMMANBHOIO
OBPA3OBAHWA rOPOA KPACHOAAP CPEAHAA
OBLEOBPABOBATEJTbHASA LLIKOMA Ne 38 UMEHW FrEPOA COBETCKOIrO
COIO3A TATbsIHbI MAKAPOBOW, OrPH=1022301820518,
CHWNC=11866154166, VIHH t01=2311040730, MHH=235621340571,

E=sct b t.ru, G=tOonusa N=M)
CN=MYHWLNMNANIbHOE ABTOHOMHOE OBLEOBPA3OBATESIbHOE
YYPEXOEHVE MYHULIMMATIBHOTO OBPA3OBAHWNA rOPOA KPACHOLAP

CPE[HAA OBLEOBPA3OBATESIbHAA LUKOJIA Ne 38 UMEHW FEPOSA
COBETCKOI'O COKO3A TATbSAHbLI MAKAPOBOW
OcHoBaHve: A NOATBEPX/Aalo 3TOT JOKYMEHT CBOEN yaoCToBepsioLen
NOANNCHIO

MEcTo Bawero
[Lara: 2024-10-21 09:08:57
Foxit Reader Bepcus: 9.6.0
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