MUWHHUCTEPCTBO NPOCBEIMIEHNAS POCCHIMICKOM ®EJIEPAIITUNA
JenmapramenT oOpasoBanus Bosioroackoii odsacru
Yupasiaenue oopazopanus r. Bosorna
MyHununajabHoe 001eo0pa3oBare/ibHOE yUpeKIeHue
"Cpennsisi 001eo0pasoBareabHast mkoJa Ne 1

¢ YIUIYOJIEeHHBIM M3y4YeHHUEM aHIVIMICKOro si3bIKa'"

PACCMOTPEHO VTBEPKJIEHO
He,[[aFOFI/ILIeCKI/IM COBCTOM HHpeKTOp Purnuaa C.H.
Hporokox Nel Tpukas Ne139-OJ1

ot 30.08.2024 ot 30.08.2024.

PABOYAS [TIPOTPAMMA
(ID 5294804)

yueOHoro npeamera «buosorusi. bazoBbiii ypoBeHb»

115t ooyudaromuxcst 10 — 11 kmaccos

Bousorna 2024



MNOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke mporpaMMbl MO OHOJIOTUM TEOPETUYECKYID OCHOBY MJIs
OTpEeNeNICHUs] TOAXO0N0B K (DOPMUPOBAHUIO CONIEPKAaHUS Y4eOHOrO NpeaMeTa
«buomorusi»  coctaBuiau:  KoHUenTyadbHele mnonoxkenus OIOC COO o
B3aMMOOOYCJIOBIEHHOCTH  LI€JeW, COAEpXk aHUs, pe3ylbTaToB OOy4YeHUs U
TpeOOBaHUIl K YPOBHIO MTOJTOTOBKH BBIITYCKHHUKOB, IIOJIOXKEHHS 00 0OIUX LENSIX U
NPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obmero oOpazoBanusi B Poccuiickoii ®Dexepanum, a TakkKe TMONOXKEHUS O
cnenuduke OHOIOTUH, €€ 3HAYCHUU B MMO3HAHUU >KUBOM MPHUPOBI U 00ECIICUeHUN
CYLIECTBOBAaHUS 4YesoBeueckoro obmiectBa. COMIACHO HAa3BAHHBIM IIOJIOKEHUSM,
OIIpeNieTICHbl OCHOBHBIE (PYHKLIMU IPOTpaMMBI 10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu 1aét NpeacTaBlICHHE O LEX, 00 00IIel cTpaTeruu
oOy4yeHHUs, BOCHHUTAHUS W Pa3BUTUS OOYYAIOIIMXCSA CPEACTBAMHU Yy4e€OHOTIO
npeameta «buonorusy, onpenenser o0s3aTeabHOE NPEAMETHOE COJIEPIKAaHUE, €ro
CTPYKTYpY, paclpeneieHue 1o paszfenaM M TeMaM, pPEKOMEHAYEMYIO
IIOCJIEZI0BATEILHOCTD U3yUEHUSI yUEOHOT0 Marepralia ¢ y4éTOM MEXIIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM OOpa30BaTEIBLHOIO MpOoLEcca, BO3PACTHBIX
oco0eHHOCTeH 00yJaroIuxcsl.

B nmporpamme 1o OuONIOTMHM TakKe YYHUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METANpPEAMETHbBIM U IPEIMETHBIM pe3yjibraTaM
oOyyeHus B (OPMHUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IIO3HABaTEIbHON
JeATeIIbHOCTH/y4eOHBIX JEUCTBUM O0OyYarOlUXCS MO OCBOCHHUIO COJEPKAHUS
OHMOJIOTUYECKOr0 00pa30BaAHMSL.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIil ypOBEHB) peann3oBaH
OPUHLIMII TPEEMCTBEHHOCTH B M3Y4YeHHM OHoOioruM, Onarofaps 4deMmy B Hel
POCMaTpUBACTCA HAMpPaBIEHHOCTh HAa pa3BUTHE 3HAHHWM, CBSI3aHHBIX C
(GbOopMHpOBaHMEM  €CTECTBEHHO-HAyYHOI'O  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALMH JTUYHOCTH, SKOJIOTHUYECKOTO MBIIIICHUS, PEACTABICHUI O 310pOBOM
oOpa3e >XKM3HU U OEpeKHBIM OTHOIIEHHWEM K OKpYXKarouleil NpUpoIHOU cpere.
[ToaTomMy Hapsiy ¢ U3yuyeHUEM OOILIEOMONIOrMUECKUX TEOpUM, a TaKKe 3HAHUH O
CTPOEHHUH KUBBIX CHCTEM Pa3HOTO paHTa M CYIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MpPOTrpaMMe MO OMOJIOTUM YAEIIEHO BHUMAaHUE MCIOJb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEAHEBHOW JKU3HM I PELICHUs MPUKIIAJAHBIX 33/]a4, B
TOM YHKCJe: MPO(UIAKTUKMA HACIEACTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIETUPOBAHMS, 000CHOBAHUS SKOJIOTMUECKH 1[EJIE€CO00Pa3HOTO
TOBEACHUS B OKPYXKAIOWIEH MPUPOJHOU CPEAE, aHAIN3A BIUSHUA XO3SIMCTBCHHOM
JeATEIbHOCTH YeJIOBEKa HA COCTOSIHUE MPHUPOAHBIX U UCKYCCTBEHHBIX DKOCHCTEM.
VYcuneHne BHHUMaHUSI K NPUKIATHOW HAMpaBICHHOCTH Y4eOHOro IMpenMera
«buonorus» NPOTUKTOBAHO HEOOXOJUMOCTBIO OOECHEeUeHus: YCJIOBUN IS



pelleHus: OAHON M3 aKTyalbHBIX 337a4 MIKOJIBHOTO OMOIOTHYECKOT0 00pa3oBaHus,
KOTOpasi  mpeamojaraer  (GopMUpoBaHWE y  OOyYarOMMXCS  CHOCOOHOCTH
aJanTUpPOBaTbCsl K HM3MEHEHUSM JMHAMHYHO Pa3BUBAIOUIETOCS COBPEMEHHOIO
MUpa.

buonoruss Ha ypoBHE cpemHero o0IIero 0o0pa3oBaHMsS 3aHUMAET BaXKHOE
mecto. OHa obecrnieunBaeT (OPMUPOBAHUE y OOYYAIOMIMXCS MPEACTaBICHUN O
HAayYHOM KapTUHE MUpa, paclIMpsieT U 0000IIaeT 3HaHUS O XKUBOM MpPHUpOJE, €€
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3alldd W HBOJIIOLUH, CO3MAET
yCIOBUSI  JJiA: TIO3HAHUSA  3aKOHOB  JKMBOM  mpuponbl, (HOpMHpOBaHUSA
(GYHKIIMOHANBHOW T'PaMOTHOCTH, HABBIKOB 370pOBOro M 0Oe3omacHoro obpasza
YKU3HH, SKOJIOTHYECKOTO MBIIIEHUS, IEHHOCTHOIO OTHOUIEHUS K dKUBOU MPUPOJIE
U YEJIOBEKY.

Bonpiioe 3HaueHue OMONIOTHSI UMEET TAKXKE JUIsl PELICHHs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  33/Ja4  CpegHero  oomero  oOpa3oBaHUs,  COLMAIM3ALNU
oOyyaromuxcs. M3yuenne OMon0rum obOecrneunBaeT yCiaoBHUsS s (OpMUPOBAHUS
WHTEJUIEKTYaIbHbIX, ~KOMMYHHUKAallUOHHBIX W  WH(OPMALMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIBTYpbI, CIOCOOCTBYET HMHTETpalM OHOJIOTHYECKHX 3HAHWM C
IPEICTaBICHUSMU U3 IPYTUX y4EOHBIX NMPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHBIE MOJIOKEHUS O MpEIHA3HAYEHUH Y4eOHOro IpenMera
«buosorus» COCTaBWJIA OCHOBY [UJIsl ONPEIEICHHUS MOAXOI0B K OTOOpYy H
CTPYKTYpPUPOBAaHUIO €ro COJEpKaHMs, MPEICTABIEHHOIO B MPOrpaMme IO
OMOJIOTHH.

Otb6op comepxanusi yueoHoro mpenvera «buomorusi» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3MLMHA KyIbTypOCOOOpPA3HOIO MOJAX0Ja, B COOTBETCTBHM C
KOTOpbIM OOy4aroluecs: JOJKHBI OCBOMTH 3HAaHUS UM YMEHHUSA, 3HAYUMBIC IS
dbopmupoBaHuss O00IIEH KyJAbTYpbI, ONPECTSAIONIME aJeKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYXKAIOIICH MPUPOIHOMN cpejie, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
XKU3HU U TpakTHueckoil nearenbHocTd. Oco0oe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMsI, KOTOPBIE CIYX,aT OCHOBOM 111 (POpMUPOBAHUS
MPEACTABIEHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
LHEHHOCTHBIX  OpPUEHTAUUsAX  JMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3alUU
Ouonornueckoro 00pazoBaHUsl.

CTpykTypupOBaHUE COJEpKaHusl y4eOHOro Mmarepuaja B Hporpamme IIo
OMOJIOTUM OCYIIECTBICHO C Y4YE€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIIMYUTETBHBIX 0COOCHHOCTSX JKUBOW MPUPOJIBI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIOLMHU. B cOOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BBIJICJICHBI CIENYIOLIUE ColepKaTeapHble JIMHUM: «buonorusa kak Hayka. MeTombl
HAy4YHOro mno3HaHus», «Kierka kak Ouonormyeckas cucremayn, «OpraHusm Kak



ouonoruueckas cucrema», «CuctemMa U MHOTrooOpasue OpPraHMYECKOTO MHUPay,
«OBOITIOLMS )KUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTI.

Llenp m3yuenusi yueOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE —
OBIIaJicHuE  OOYyYaloIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(PYHKIIMOHAJIbHOM
OpraHW3allid >KUBBIX CHCTEM pa3HOTO paHra M NPUOOpPETeHHE YMEHHM
UCIOJIb30BaTh 3TH 3HAHUS MJS TPAMOTHBIX JIEHCTBUN B OTHOIICHHH OOBEKTOB
YKUBOU NPHUPOJIBI U PELIEHUS PA3ITMYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTmkeHnue nenu ulydeHus ydeOHoro npeamera «buonorus» Ha 6a3zoBom
YpOBHE 00€CIIEUUBACTCS PEIICHUEM CIEeIYIONIUX 3a1ay:

OCBOEHHE OOYYaIOIIMMHUCS CHCTEMbl 3HAaHUN O OHOJIOTMUECKUX TEOpHsX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBuiax, CIyKaluX OCHOBOU
s (popMHUpOBAHMS TIPENCTABICHUM O €CTECTBEHHO-HAyYHON KapTUHE MHpa, O
METO/aX HAay4YHOIo MO3HAaHMsI, CTPOCHUU, MHOTOOOpa3uu U 0COOEHHOCTSAX KUBBIX
CUCTEM PA3HOTO YPOBHS OpPraHU3all, BBIAAKOUIMXCS OTKPBITUSAX M COBPEMEHHBIX
HCCJICAOBAHUIX B OMOJIOTHH;

dbopMupoBaHuE y OOYy4YalOIIMXCS IMO3HABATEIbHBIX, HWHTEIUIEKTYaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEN B NpOLECCE aHAIMW3a JAHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMH Hay4HBIX B3IVISAOB, WIEH M MOAXOJOB K H3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOIO ypOBHsI OpPraHU3alUy;

CTAHOBJIICHHE Yy OOyyaromuxcsi oOmeld KyiubTypbl, (YHKIHOHAJIBHOU
IPAMOTHOCTH, Pa3BUTUE YMEHHUI OOBSCHITH MU OLEHUBATH SIBJICHUS OKPYXKAIOLIEro
MHpa KWBOW MPUPOABl HA OCHOBAHWM 3HAHUN U ONbITA, IMOJYYECHHBIX MpHU
W3Y4YEHUU OWOJIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHMHA WILIIOCTPUPOBAaTh 3HAUYEHUE
OMOJOTMYECKUX 3HAHMA B MPAKTHUYECKON JESITENIbHOCTU YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUIA U arpoOMOTEXHOIOTU;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTU TIO3HAHMSI YEIOBEKOM IKHBOU
MIPUPOJIBI, HEOOXOAUMOCTH OCPEKHOTO OTHOIICHUS K HEH, COONMIONCHUS STHUCCKUX
HOPM TP NPOBEAECHUN OMOTOTHYECKUX UCCIIETOBAHUM;

OCO3HAaHUE IIEHHOCTHM OMOJOTMYECKUX 3HAHUM [JIs1 TOBBILIEHUS YPOBHSA
HKOJIOTUYECKOMN KYNbTYpBbI, 17151 ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOW >KU3HU IS
OLICHKH MOCJEACTBUN CBOEH JIESITEIHOCTH 10 OTHOILIEHUIO K OKPYKAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COONIOIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero ooOmiero o6pasoBanus «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SABJISETCS OOS3aTENBbHBIM YUYEOHBIM HPEIMETOM, BXOISIIMM B
COCTaB MpeaIMeTHOM 06macTu «EcTecTBeHHO-HayUHbIE TPEIMETHD).



Jlst uzydenwnsi 6uonoruy Ha 6a30BOM YPOBHE CPEIHEr0 00IIero 00pa3oBaHus
orBogutcs 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Hememio), B 11 kmacce — 34
yaca (1 yac B HEJIEIO).



COAEPXKXAHUE OBYYEHUA
10 KITIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMH, TEXHUUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKamH, (UiIocopueil, ITUKON, ICTETUKON U MPaBOM.
Posnb Guonoruu B popMUpOBAaHUM COBPEMEHHON HAaydyHOU KapTUHBI Mupa. Cuctema
OMOJOTUYECKHUX HaYK.

MeToibl TO3HAHUS )KUBOM MpUPOAbI (HAOIIOEHHE, SKCIIEPUMEHT, OMTMCAHUE,
U3MEepeHne, Kiaccuukanus, MOACTUPOBAHUE, CTaTUCTUYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanuu:

[Toptpetsl: Y. lapBun, I'. Mennens, H. K. Konbuos, JIx. Yorcon u @. Kpuk.

TaOnuie! U cxembl: «MeTo/bl TO3HAHUS KUBOW MPUPOIBI.

JlaGopaTropHble M IPaKTHYeCKUe PadOThI:

[Ipaktuueckass pabora No 1. «Mcmonb3oBaHWE pa3IMYHBIX METOJIOB IPHU
U3YYCHUH OUOJIOTMYECKUX OOBEKTOBY.

Tema 2. )KuBble cCTeMbI M1 UX OPTraHU3aLMs.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. Ominune
YKUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpolicTBa OMOCHUCTEM M UX pazHOOOpa3ue. YpOBHU OpraHU3alNKA OMOCHUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, IMOMYJSIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIIEHOTUYECKHI ), OMOCEpHBIi.

JlemoHcTpanuu:

Tabmuubl 1 cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HW», « YPOBHU OpraHU3aALUU
YKUBOM IIPUPOIBDY.

Oo6opynoBanue: Moaeab Mosekyiasl JJHK.

Tema 3. XuMH4YeCKUH COCTAB M CTPOCHHE KJICTKH.

XUMHAYECKUN COCTaB KIETKH. XUMHUYECKUE SJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTHI. BoJia 1 MUHEpaJIbHBIE BEILIECTRA.

@OyHKIMM BOAbBl W MHHEPAIbHBIX BEMIECTB B KieTke. llommepxkanue
OCMOTHYECKOTO OasiaHca.

benku. CoctaB U crpoeHue OeNKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3ameHnmble U 3aMEHUMbBIE aMUHOKHUCIOTB. AMUHOKHUCJIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYNbl (TIEpBUYHAs, BTOPUYHAS, TpPETHUYHAS W
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonormdeckue
(GyHKIMU OEJIKOB.



depmenTtel — Ouonormveckue Karanmsatopel. CrpoeHue (QepmeHra:
aKTUBHBIM I1IeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. Burtamussbl.
OTtnuanst epMEHTOB OT HEOPTAHUYECKHUX KaTalnu3aTOPOB.

VYrmeBoael:  MoHOcaxapuabl  (IIIOKo3a, pubo3a W JIE30KCHPH003a),
nucaxapunipl - (caxaposa, JIaKTo3a) U nonucaxapuibl  (Kpaxmani, TJIHMKOTEH,
LEeJUIIN03a). buonornueckue (yHKIHUN yTIEBOJOB.

Jlununel: Tpuruuepunbl, Gochomunuasl, crepounsl. [ HUAPOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormdeckue ¢GyHKuuu JunuaoB.  CpaBHEHUE
YIJIEBOJIOB, OCJIKOB U JUMHUAOB KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucnotel: JIHK u PHK. Hykneotuasl — MoOHOMEpPHI
HyKJIenHOBBIX KHCIOT. Ctpoenue u ¢ynknuu JJHK. Crpoenne u ¢pynkumu PHK.
Bunet PHK. AT®: ctpoenne u pyHkmm.

[uronorus — Hayka o kJieTke. Kilerounast Teopusi — mpuMep B3auMOJICHCTBHUS
ujeil 1 pakToB B HAYYHOM MO3HAHUU. METOAbI U3YUEHUS KIICTKU.

Knerka kak mnenoctHas xkuBasg cuctema. OOmmMe NTpPU3HAKK KIETOK:
3aMKHyTas HapyxHas MemOpana, mojekynasl JIHK kak renernueckuil amnmapar,
CUCTEMa CUHTe3a OeliKa.

Tunbl KIETOK: HJyKapHOTHYecKas U Ipokapuoruyeckas. OcoOeHHOcTH
CTpOEHHsI MpoKapuoTHueckol kierku. Knetounas crenka Oakrepuil. CrpoeHue
AYKApUOTHYECKOM KJIETKU. OCHOBHBIE OTIWYUS PACTUTEIIBHOM, >XUBOTHOU U
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPHI KIJIETOK — KJIETOYHAsl CTE€HKA, IIMKOKAJIUKC, UX
dbynkiuu. [1nazmarudeckas memOpaHna, e€ cBoictBa u GpyHkiuu. [{uTomnnasma u eé
opranousibl. OnHomemOpanHbie opraHounbl kietku: OIIC, ammapar [onbmxw,
an30CcoMbl. [10dyaBTOHOMHBIE OpPraHOWAbl KJIETKU: MHUTOXOHJAPHUH, IJIACTHABL.
[Ipoucxoxxaenne MUTOXOHApUM W Tactul. Buaesl miactua. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIA LEHTP, IEHTPHUOIH, PECHHUYKH,
KryTUKU. QYHKIUU OPraHOUIOB KIIETKU. BriroueHus.

Anpo — peryasTopHbiil LeHTp kieTku. CTpoeHue siapa: saepHas 00oJoukKa,
KapuoIuia3ma, XpoOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCHoOpT BELIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeneneHue XHUMHAYECKHMX OJIEMEHTOB B HEXKHUBOM
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KHUBOU IPUPOAEH.

Tabmumer 1 cxembl: «llepuonnueckas Tabnuila XUMHYECKUAX DJIEMEHTOBY,
«CTpoeHne MOJIEKyIIbl BOAbD, «brocunTtes 6enka», «CTpoeHUE MOJIEKYIIbI OelKay,
«Ctpoenue depmenta», «Hykinennosbie kuciaorsl. JJHK», «CtpoeHune MoieKyibl



AT®», «CtpoeHne 3yKapuOTHUECKOM KIETKN», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTEIbHON KIETKNW», «CTpO€HHE NPOKAPUOTUYECKOW KIIETKWY,
«CTpoeHue s1ipa KIETKN», « YIIIEBOAbD, «JIMIUIbD.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, O0OOpY/IOBaHHE [IJIsi MPOBEICHUS
HAONIOJICHUHN, W3MEpPEHUM, HKCIEPUMEHTOB, MHUKPOMpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlaGoparopHble U NpaKkTHYeCKHe PadoOThI:

JlabopatopHast padora Ne 1. «M3yueHue KaTadIUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMUJIa3bl WM KaTaiasbl).

JlabopatopHasi pabora Ne 2. «/3yueHue CTpPOEHHS KIETOK pacTEHUH,
KUBOTHBIX W OaKkTepuil MoJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpENnaparax U HX
OIHCAHUEN.

Tema 4. ’/KuzHenessTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WK MEeTaboIu3M. ACCUMIIISIMS (TJIACTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEeH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB M JHEPIrUM B MOHUMAaHUU
MeTadou3ma.

Tunsl oOMeHa BemecTB: aBTOTpOHbIN U reTepoTpodHbIi. Poib ¢pepmMeHTOB B
oOMeHe BEIECTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®orocunTte3. CperoBas W TeMHOBas (a3pl (¢orocuHTe3a. Peakuuu
dbotocunTeza. DPhekTUBHOCTL (HOTOCHHTE3a. 3HAUCHHE (DOTOCUHTE3A IS KU3HU
Ha 3emuie. BiausiHue ycioBuii cpefpl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3UPYIOIIUEe OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KJeTKe. PaciernieHue BellecTB, BbIJCICHUE U
aKKyMYJIUPOBAHHE YHEPTUU B KJIETKE. DTallbl YHEPreTHIeckoro oomena. [ mukonus.
bpoxenue m ero Buabl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GpochopunimpoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO 0OMEHA.

Peakiium wMarpuuHoro cuHre3a. lenernueckas wuHpopmamms u JHK.
Peanuzanusi renetndeckoil wmHdopmanuu B KieTke. [eHeTHMYeCKUMl KOJ U €ro
cBoiicTBa. Tpanckpumnius — marpuunbiii cunte3 PHK. Tpancnsauus — 6uocunres
Oenka. Ortambl TpaHcsuu. KommpoBanue amuHOKucior. Pomb pubocom B
OnocuHTe3e Oelka.

Hexkiierounsie Gopmsel xu3Hu — BUpychl. Uctopus otkpsiTus Bupycos (. WM.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS W JKU3HEHHOTO IIMKJa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, >XKUBOTHBIX U YEJOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc nmmynoneduiuta denoexka (BUY) — BozOymurens CITM/]a.



OOparnass ~ TpaHCKpWIIIMS, peBepraza W  wuHTerpasa.  lIpodumaktrka
pacpoCTpaHEeHUS BUPYCHBIX 3a00JICBaHMIA.

JleMoHCTpanuu:

[Toptpetsi: H. K. Konsuios, /1. 1. MBanoBckuid, K. A. Tumupsizes.

Tabmuipl 1 cxembl: «Tunel nmuTanus», «Metabonuzm», «MHUTOXOHAPHUY,
«JHepreTudyeckuii oomen», «Xiopomiacty, «Porocunres», «Crpoenne J[HK»,
«Ctpoenne n QyHKIMOHUPOBaHKE TeHay, «CuHTe3 Oenmkay, «[ eHeTHIeCKuil Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/a,
O0akrepuodaray, «Permkanus JJHK».

Oo6opynoBanue: moaenu-anmnkanuu «Yasoenue JHK u Tpanckpumnims»,
«buocuntes Oenkay, «CTpoeHue KIeTKn», MoAesb cTpykTypsl JJTHK.

Tema 5. PazMHOkeHUE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KieTounblii MK, WM >KA3HEHHBIM TWKI KieTku. WHTepdaza U MuUTO3.
[Ipouieccrl, mpotekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocomM. XpOMOCOMHBIMH HabOp — KapUOTHIL
JunnouaHeli W TalIOUAHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHIbI.
[{utonornyeckue OCHOBBI Pa3MHOXKEHHMSI M  HWHJUMBUAYAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenne xnetkn — muto3. Craguum muto3a. Ilporecchl, mpoucxonsiine Ha
Pa3HBIX CTAJUSIX MUTO3a. BUOTOTUYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubesnb KJIETKH — alomnTo3.

@dopMBI pa3sMHOXKEHUSI OPraHU3MOB: Oecrojioe U mojioBoe. Buabsl 6ecrnosoro
Pa3MHOXKEHHUSI: JEJIEHUE HAIBOE, TMOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. MICKycCTBEHHOE KIIOHHPOBAHHE
OpraHU3MOB, €r0 3HAYECHUE JIJIS1 CEJIEKIUU.

[TonoBo€ pazmMHOXKEHUE, €r0 OTIINYUS OT OECIIONIOTO.

Meiio3. Craguu meito3a. Ilporeccel, MpOUCXOASIIME HA CTaAUSX Meno3a.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. buonornueckuii CMbICT H
3HAYEHHUE MEN03a.

['ameTorene3 — mporecc 00pa3oBaHUs TMOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKUA M SUYHUKUA. OOpa3oBaHME W Pa3BUTHE MOJIOBBIX
KJIETOK — TramMeT (CrnepMmaro30uj, SHIEKIeTKa) — CIepMaToreHe3 U OBOTCHES3.
OcoOeHHOCTH CTpOCHUS SUINEKIETOK M CrepMaTo3ousioB. OIIoJ0TBOPEHUE.
[TapreHorenes.

NunuBuayanbHoe pa3BuTue (OHTOT€HE3). OMOpPHOHAJBLHOE  pPa3BUTHE
(omMOpuorenes). DTanbl SMOPUOHAILHOTO Pa3BUTHS y MO3BOHOUYHBIX KHUBOTHBIX:
npoOiieHne, TacTpyisaius, opraHoreHes. [locTamOpuoHanbHOE pasBuTHE. THIIBI
MOCTAMOPHUOHATILHOTO PAa3BUTHS: TMPAMOE, HempsiMmoe (JIMYMHOYHOE). BriusHue



Cpelbl Ha pa3BUTUE OPraHU3MOB, (PAKTOPHI, COCOOHBIC BHI3BIBATH BPOXKIAEHHbBIC
YPOZACTBA.

Poct m pa3Butue pacteHuil. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHH, CTaJNHU PA3BUTHSL.

JleMoHCcTpanMu:

Tabmupl U cxembl: «POpMBbI pPa3sMHOKEHHUS OPraHu3MoBy», «JlBoitHOe
OIUIOOTBOPEHHUE Y IIBETKOBBIX pacTeHui», «BereratmBHOE pa3MHOXKEHHE
pacteHuit», «J/lenenume kierku Oaktepuit», «CTpOE€HHE TOJOBBIX KIIETOKY,
«Crpoenue xpoMocoMmbl», «Knerounsrii mukim», «Pemmukanus JHK», «Mutos»,
«Meito3», «IIpssmoe u HenpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MIICKONUTAIOIIUX U
4yesnoBekay, «OCHOBHBIE CTA/IMA OHTOTEHE3a.

ObopynoBanue: MUKPOCKOII, MUKpOIpenaparsl «CniepmMaro30u1bl
MJIEKOITUTAIOUIETO», «SMIEeKIeTKka MIEKONMUTAIeroy, «KapuoknHes B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEIb-alIUIMKalus «JleneHue KIETKn», MOJEIb
JIHK, Mmonenb MeTadazHoil XpOMOCOMBI.

JlaGoparopHble M IPaKTHYeCKHUe PadOThI:

JlaGoparopnast pabora Ne 3. «HaOmromeHue MuUTO3a B KIETKaX KOHUYMKA
KOPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPEapaTaxy.

JlabopatopHasi pabora Ne 4. «M3yueHue CTpPOEHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HaciencTBeHHOCTH M H3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTuku. VIcTopus pa3BUTHSI T€HETUKU. Ponb nuTonoruu
U HMOpPHOJIOTMM B CTAaHOBIICHUM TEHETHKU. BKiIam pOCCHICKHUX M 3apyOeKHBIX
Y4€HBIX B Ppa3BUTHE TEHETHKU. MeTompl TEeHETUKU (TUOPHUI0IOTHYECKUN,
LIUTOT€HETUYECKUI, MOJEKYISIpHO-TeHETHUYeCKU). (OCHOBHBIE T€HETHYECKHUE
MOHATHS. [ eHeTHUeCKasi CUMBOJIMKA, UCIIOIb3yEMasl B CXEMaX CKPEIMBAHUN.

3aKOHOMEPHOCTH HAacJIeIOBaHMSI NPU3HAKOB, yCTaHOBIEHHbIE [. Mennaenem.
MoHorubpuaHoe CKpelMBaHue. 3aKOH €auHOoOOpa3us THOPUIOB MEPBOTO
nokosieHus. [IpaBuno qoMuHUpOBaHUs. 3aKOH pacIlIeieHns Mpu3HakoB. [ unoresa
yuCcTOTHI raMeT. [IoJHOE M HEMOTHOE TOMUHUPOBAHUE.

JurubpupaHoe  CKpellluBaHWE. 3aKOH  HE3aBUCUMOTO  HAaCJIeOBaHUS
npu3HakoB.  lluToreHeTMdyeckue - OCHOBBI ~ JUTHOPHUIIHOTO  CKPEIIMBAHUSI.
AHanuzupyrouiee ckpemupane. Mcnonb30BaHue aHATU3UPYIONIETO CKPEIIUBAHUS
JUTs1 OTIpE/IeNIEHUs TEHOTUIIA OCOOH.

CueryieHHOe HacnenoBaHue npu3HakoB. Pabora T. Moprana 1o ciienjieHHOMY
HACJICIOBAHUIO TE€HOB. HapymeHnne  cueluieHusT T€HOB B pe3yJbTrare
KpOCCHHIOBEpA.

XpOMOCOMHasl TEOPHs HACIIEICTBEHHOCTH. | eHETUYECKME KapThl.



['enetuka moma. XpoMOCOMHOE OMpe/eNieHHe MoJjia. AyTOCOMBI U TOJOBBIE
xpomocoMbl. [omoramerHele W TeTEporameTHble oOpraHusmbl. HacnenoBanue
MPU3HAKOB, CHEIUICHHBIX C MOJIOM.

N3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Ponb  cpeapl B~ HEHACHEACTBEHHOW  W3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIU(DUKAITMOHHONW U3MEHYNBOCTH. BapuanimoHHBIN psig U BapualluoOHHAsT KPHUBasl.
Hopma peakuun npusHaka. KoaumdecTBeHHbIE M Kau€CTBEHHBIC MPU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, WM TE€HOTUIUYECKAs, H3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYMBOCTh. Melo3 W TI0JIOBOM TIPOIlECC — OCHOBAa KOMOWHATHBHOMU
W3MEHYMBOCTH. MyTarmoHHas M3MEHUYMBOCTh. Kitaccudukanust MyTaiwii: TeHHbIC,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa M MpUYHHBI MyTanuii. MyTareHHbIe (HaKTOPHI.
3aKOoH TOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHON n3MeHunBoctu H. M. BaBuiiosa.

BHesinepHast HacIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka yenmoBeka. Kapuorun uenoBeka. OCHOBHBIE METOIbI TE€HETHKH
YeJIOBEKA: TCHEAIOTHUCCKHM, OJIM3HEIOBBINA, IINTOTCHETUYCCKUM, OMOXUMUYCCKHUHT,
MOJIEKYJISIPHO-TEHETUYE CKU . CoBpemeHnHOE OTIPEZICIICHHE TE€HOTHIA!
IIOJTHOT€HOMHOE CEKBEHUPOBAaHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHbie 3a00eBaHUsI 4YEJIOBEKAa: TEHHBbIE OO0JIE3HH,
0OJIe3HU C HACIEICTBEHHOUN MpeapacnoioKEeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
CoMarnueckue U TreHepaTuBHble MyTaluu. CTBOJIOBBIE KJIETKHU. [IpuHIUIBI
30pOBOTO 00pasa >KM3HU, TUATHOCTUKH, TPOQPMIAKTUKY U JICYCHUS] TCHETUYECKUX
Oone3Hel. Menuko-TeHeTUYeCKOe KOHCYJIBTUPOBAHME. 3HAYCHUE METUIIMHCKOM
TeHETHKH B MIPEIOTBPAIICHUH U JICUCHUU TeHETHYECKUX 3a00JIEBaHUI YeJIOBEKa.

JlemoHcTpanuu:

[Toprpersr: I. Mennens, T. Mopran, I. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuupt w  cxemMbl:  «MOHOTMOpHUJIHOEC  CKpCIIMBAaHUE M €0
IUTOTEHETUYECKAss OCHOBAa», «3aKOH pACHICIUICHHSI U €r0 ILMUTOTCHETHYEeCKas
OCHOBa», «3aKOH  4YHCTOThI  ramer», «JlurubpuaHoe  CKpeluBaHUEY,
«lluTomoruvyeckre  OCHOBBI  AUTHOPUIIHOTO  CKPEUIMBAHUS, «Meiio3»,
«B3anMoOIEeNCTBUE AJUICNIBHBIX TE€HOB», «lE€HEeTHYeCKue KapTbl pACTCHUU,
JKUBOTHBIX M 4Ye€JOBEKa», «leHeTuKa mona», «3aKOHOMEPHOCTH HACIIECIOBaHUS,
CUCIUICHHOTO ¢ mnojioM», «KapuoTumbl dYenoBeka W JKUBOTHBIX», «Buabl
W3MEHYUBOCTHY, «MoaudukanonHas W3MEHYMBOCTHY, «HacnemoBanue pesyc-
dakropay, «I'eneTnka rpynm KpoBu», « MyTalimoHHAs N3MEHYUBOCTH.

OO6opynoBanue: Mojenu-anmInkanmuu «MOHOTHOPUTHOE CKpEUTUBAHUEY,
«HemonHoe nmomuHupoBaHue», «Jlurmbpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHKpPOCKOI M MuKpomnpemnapar «Jposoduna» (HOpma, MyTanuu
(bopMBI KPBUIBEB U OKPACKH TeNa), repbapuil «[ opox moceBHOI».

JlabopaTopHble M IpakTHYeCKUe padoThI:

JlaGoparopHast pabora Ne 5. «M3yueHue pe3ylbTaToB MOHOTMOPHUIHOTO U
JUTUOPUTHOTO CKPEIIMBAHMSL Y IPO30(HIIbI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnas padota Ne 6. «3yueHne Moau(pUKaIMOHHON N3MEHYHUBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO PsAJIa U BAPUALTUOHHON KPUBOW.

JlaGoparopHast padora Ne 7. «AHanu3 MyTauuil y Apo30Quiibl Ha TOTOBBIX
MUKpOIIpEnaparax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHE W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpoLecc. 3apOXKICHHE CEJIEKIUU U JIOMECTHUKALMSL.
VYyenne H. Y. BaBuioBa o nieHTpax NpOUCXOKIECHUS 1 MHOT00Opa3us KyJIbTypHBIX
pacteHnii. LIeHTpbl NPOMCXOXKAECHUS MNOMAlIHUX JKUBOTHBIX. Copt, mopoxa,
IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbld U UHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMN pacTeHUM W KUBOTHBIX. OlEHKa 3KcTepbepa. BIuM3KopoACTBEHHOE
CKpelmnBaHue — HHOpUIMHL. Yucrtas nuHuA. CKpellMBaHUE YUCTBIX JIMHUU.
['ereposuc, unu rubpuaHas cuia. HepoacTBEHHOE CKpellMBaHUE — ayTOPUIUHI.
OtnanénHas rtuOpuau3auus M €€ ycnexu. VCKyCCTBEHHBI MyTareHe3 H
IIOJIyYEHUE TOJHUILUIONAOB. JIOCTHMIKEHHsS CEINEeKIUU paCTeHUM, MXUBOTHBIX U
MHUKPOOPTIaHU3MOB.

buorexHonoruss Kak oTpacib NPOU3BOACTBA. | €HHAs WH)KEHEpUsS. OTarlbl
co3nanust pexomOuHaHTHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
nHkeHepusa. Knetounsle KynbTypbl. MHUKpPOKIOHAIBHOE PA3MHOKEHUE PACTEHUU.
KJyloHHpOBaHNME  BBICOKOIIPOAYKTHUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPTraHU3MOB.

Okonornuueckue W dTH4eckue  mpoomembl. [MO  —  reHeTudecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBL.
JlemoHCcTpanuu:

[Toprpersi: H. 1. Basunos, . B. Muuypun, I. JI. Kapneuenko, M. O.
HMBaHOB.

Tabmuupl 1 cxembl: Kapta «lIeHTpbl TPOMCXOXKICHHS W MHOTI000pa3us
KYJIBTYPHBIX pacTeHui», «[lopoasl TOMalIHUX >KUBOTHBIX», «CopTa KyJABTYPHBIX
pactenuity, «OtnanéHnas rudbpuauzanus», «Padborer akagemuka M. @. BaHoBay,
«Ilomummongus», «OObBEKTBI OUOTEXHONOTHHY, «KJIETOYHBIE KYIBTYphl W
KJIOHUpOBaHUeE», « KOHCTpyHpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISHKH TII0JIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuit, repdbapuit « CeabCKOX03siCTBEHHbBIE PACTEHUS.



JlabopaTopHble M IpakTHYEeCKUEe padoThI:

Okckypeuss «OCHOBHBIE METOABI M JIOCTHMIKEHUS CEJIEKUHUHW PAcTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBIM ~ Yy4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1a0OpaTOpHIO
arpoOyHHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoJIOIIMOHHAS OHOJIOTH .

[IpeanochbuUlkKi BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMOJOTHH. BrusiHue 3BONIOIMOHHON TEOpUU Ha pPa3BUTHE
OHMOJIOTUY U IPYTUX HayK.

CBuzerensctBa 3BOMOIMM. [lameoHTONOrMYECKHE: IOCIEN0BATEIBHOCTD
NOSBJICHUS BHUJOB B MaJCOHTOJOTUYECKOW JIETOIUCH, NEPEXOIHBIE (POPMBIL.
buoreorpadguyeckue: cxoacTBo U paznuune ¢payH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKUE: CXOJACTBA M pa3inyusi SMOPHUOHOB pA3HBIX BHUIOB
II03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTHYHBIC,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OBomonmonHasgs Teopuss Y. JlapBuHa. IIpeanoceulku  BO3HUKHOBEHUS
JapBUHM3MA. JIBWXKyIME CHJIbI 3BOJNIONMM BUJOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE NPH OIrPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAsT U3MEHUYUBOCTb,
O0opb0a 3a CylIecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3BoitoIuu (CTID) u €€ 0CHOBHBIE MOJIOKEHUSI.

MuxkponsBostonus. [lomynsauus kak equHuIa BUAa U 3BOJIIOLHUH.

JBrokymue cuiibl (PpakTopbl) 3BOJIIONUUA BUAOB B Ipupone. MyTalMOHHBIN
npouecc M KOMOMHATHBHAs W3MEHYMBOCTb. [lOMyNSIIMOHHBIE BOJHBI U JIpeid
reHoB. M3omsust 1 Murpanus.

EctecTtBeHHblli 0TOOp — HampaBistomui (akrop s3Bomouud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[TpucnocoOneHHOCTh OpPraHW3MOB Kak pe3ynbTaT 3Bojtouud. llpumepsr
MPUCTIOCOOICHUH Y OpraHu3MOB. ApoMOpP(O3bI U N0 TANITAIIUH.

Bun wu BumooOpazoBanue. Kputepun Buzma. OcHOBHbIE  (QOpMBI
BHUJ1000pa30BaHusl: Teorpaduyeckoe, IKOJIOTHIECKoe.

MakposBomonus. DopMbl  3BOMIONUHM:  (GUIETUYECKAs, JIUBEPreHTHas,
KOHBEpIeHTHas, mapauienbHas. HeoOparuMocTh 3BONIOIUH.

[IpoucxoxaeHre OoT HeclneuualTu3UpoBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuann3anus. AJanTUBHAs pagualus.

JdeMoHCcTpanMu:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K.
M. Bap, 2. l'ekkens, @. Mromnep, A. H. CeBepiios.

TaOnuupe! 1 cxeMbl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apOoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  GopbObI  3a
cyliectBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOrooO6pasue COpToB pacTEHUID,
«MHoroobpasue  mopox  JKMUBOTHbIX»,  «[lomymsauuny, «MyTanuonnas
U3MEHYHBOCTE», «ApoMopdossl», «Uaumoamantammm», «OOmas aereHepanus,
«/IBmKymne cuibsl 3BomoIun», «Kapra-cxema Mapmpyra myremectBus Y.
Hapsuna», «bopbba 3a cymecTBoBaHue», «lIpUcmOCOOIEHHOCTh OPraHU3MOBY,
«T'eorpaduueckoe BUI000pa3zoBaHUE, « IKOJIOTHUECKOE BUI000PA30BAHUE.

OOopynoBaHHE: KOJUIEKLIHS HACEKOMBIX C PA3JIMYHBIMU THIAMH OKPACKH,
HaOOp TIONOB M ceMsiH, Koyuiekius «lIpuMepsl 3alMTHBIX MPUCTIOCOONICHUN Y
AKUBOTHBIX», MojieJb «OCHOBHBIE HaNpaBICHUs SBOJIIOLMHW», 0ObEMHAs MOEIb
«CTpO€eHHE roJI0BHOTO MO3ra IO3BOHOYHBIX».

buoreorpaguueckas kapra wmupa, Kouiekuus «POpMBI COXPAHHOCTH
UCKOMAeMbIX KUBOTHBIX M pacTeHWi», Moxens ammimkauua «llepexpéct
XpOMOCOM», BIaXKHbIE Mpenaparsl «Pa3BUTHE HACEKOMOTroy, «PazBuTue Jsrymkmy,
Mukponpenapar «Jlposoduna» (Hopma, mMyTauuu (GOpMbl KpbUIEB U OKpacKu
TeJa).

JlaGopaTropHble ¥ IPaKTHYeCKUe PadOThI:

JlaGoparopnast pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(HOIOTHYECKOMY
KPUTEPUIO».

JlaGoparopnast padora Ne 2. «Onucanue npucocoOJEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE KU3HU Ha 3emue.

JloHayuHble NPEACTABICHUS O 3apOKIEHUM >KU3HU. HayuHble TUIOTE3bI
BO3HUKHOBEHHUSl JKM3HM Ha 3emJjie: abuoreHe3 M MaHCIEpMHs. XUMHUYECKas
HBOJIOLMUS. AOMOTEHHBIM CHUHTE3 OpPraHMYeCKUX BEUIECTB M3 HEOPraHMYECKHX.
DKCHEepUMEHTAIBHOE OATBEPKICHUE XUMUUECKOW HBOIIOIMHU. HavanbHble 3Tamnbl
ounosnoruyeckoit 3Bomonnu. I'mnoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME MPOTOKIETKH. llepBble KIETKM W HX 3SBOJIOIMS.
@DopMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie mo 3paM U nepuonam. Karapxei. Apxeiickas u
nporepo3oiickass 3pbl. [laneo3oiickas spa u e€ Tmepuoabl: KeMOPUUCKUH,
OPIOBUKCKUW, CUITYPUMCKUH, JEBOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3so301icKast 3pa U €€ epUoAbl: TPUACOBBIN, FOPCKUI, MEJTOBOM.

Kalino3olickass »spa ®W €€ mnepuoapl: MaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOIOTEHOBBIM.



XapakTepucTuKa KJIMMara M IeoJIOrM4ecKux mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLMU PACTUTEIBHOTO U >KMBOTHOTO MHUpPA. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBlIeHUE, pacBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucreMa OpPraHMYeCcKOro Mupa Kak OTpakeHHe 3BOJMOLUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

OBooLMsA YenoBeKa. AHTPONOJIOTHS KaK HayKa. Pa3BUTHE MpeACTaBICHHUH O
IPOUCXOXKICHUH 4YelloBeKa. MeToapl W3ydeHus aHTpornoreHesa. (Cxoiactsa u
pa3In4Ms 4eJIOBEKA U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHNUE YETOBEKA.

JBwxkymue  cunbl  (dakropbl) — aHTpomnoreHe3a.  HacneactBeHHas
U3MEHUMBOCTh M €CTECTBEHHBIM 0TOOp. OOIecTBeHHBIA 00pa3 KHU3HW,
W3TOTOBJIEHUE OPYIUU TPYZa, MBIILIEHUE, PEYb.

OCHOBHBIE CTAIMM W BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, YenoBek npsAMoxomsaiini, YenoBek HeaHAepTalbCkui, UYenoek
pasymHbIii. Haxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHUSA, 00JIACTh
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenmoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  Herpo-aBCTpajJioujiHas  (PKBaToOpualbHasl),  MOHTOJOMJHAs
(a3marcko-amMepukaHckasi).  YUepTl  NPUCHOCOONIEHHOCTH  TpEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSAM CYIIECTBOBAaHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kpuruka pacuzma.

JlemoHcTpaMu:

[Toprpets: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumiep, I. FOpu, Y.
JlapBuH.

Tabmuupl U cxeMbl: «Bo3HukHoBenne CoHEUHOM cUCTEMBI», «Pa3BuTHe
opraHudeckoro mupa», «PacturenpHas kieTka», <«OKUBOTHas  KIIETKay,
«IIpokapuotuueckas kietrka», «CoBpeMEHHasi CUCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMHYECKHUX YEPT CTPOCHHUS YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHbIE MECTa MaJCOHTOJIOTMUYECKMX  HaXOJOK  IPEJIKOB
COBPEMEHHOIO YeJIOBEKa», «/lpeBHenmmue monm», «lpeBHue momm», «llepBbie
COBPEMEHHBIE JTOIN», «YeroBeuecKkrue paco».

O6opynoBanue: mysspku - «I[IpoucxokaeHue — denoBeka»  (OrOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIA), CIENKU WIH
N300pKEHUS KAaMEHHBIX OpYIHH TEPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebna), TeOXpoHojoruueckas TaOnauna, KoyieKius «DopMbl
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTEHUI».

JlaGopaTropHble U NpaKTHYeCKHe PadoOThI:

[Tpaktuueckas padora Ne 1. «/3yueHne HCKOMAeMbIX OCTaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKITUSIX).



OKcKypcust «IBOJIOLMS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbI UM KPAeBEAUYECKUN My3€i).

Tema 3. Opranusmsl U OKpPYy:KaKwILas cpeaa.

DKOJIOTHS KaK Hayka. 3aJjaud U paslielibl SKOJOTUH. MeToabl SKOJIOTMYECKUX
UCCIIENOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpl oOWTaHUS OPraHW3MOB: BOJHAs, HA3€MHO-BO3MAYIIHAs, MOYBEHHAS,
BHYTPHOPraHU3MEHHAS.

Oxonorudeckue (akrtopel. Knaccudukamuss skojgoruyeckux (HakToOpoB:
abuotuyeckre, OWOTHMYECKME U aHTPOINOreHHble. JIeHCTBHE HKOJIOTHYECKUX
(GhaKkTOpOB Ha OPTraHU3MBI.

Abuornyeckne (paKTOphl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenust OpraHU3MOB K  JIEHCTBUIO  aOMOTHYECKUX  (DAKTOpPOB.
buonornyeckne puTMsl.

buornueckue (bakTopshl. Buner OMOTHUYECKHX B3aUMOJICVICTBUM:
KOHKYpPEHLIUS, XUIIHUYECTBO, CUMONO03 U ero ¢gopmel. [lapazutusm, koomnepanus,
MyTyaau3M, KOMMEHCAIH3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M,
HelTpanu3M. 3HauyeHue OWOTHUYECKUMX B3aUMOJEHUCTBHM I CYIIECTBOBAHUS
OpPraHMU3MOB B IIPUPOJHBIX COOOIECTBAX.

DKOJIOTMYECKUE  XApAaKTEPUCTUKU NOMyisiud. OCHOBHBIE IOKa3aTelu
NOMYJISILIUU: YUCIEHHOCTh, IUJIOTHOCTb, POXJIA€MOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH NOMYJSUUN U €€ PEeryJIsaLus.

JlemoHcTpanuu:

[Toptpetsi: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuubl u cxembl: kapra «IIpupoansie 30HBI 3emuny», «Cpeabl oOUTaHUs
opranusmoBy, «®oronepuoausm», «llomymaum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTH MONYJSUUU HHDY30pun-TyPenbkny, «[luimesbie nenm».

JlaGopaTropHble U NpaKTHYeCKHe PAdOTHI:

Jlaboparopnas pabora Ne 3. «Mopdosorudeckre 0COOCHHOCTH PACTCHUM U3
pPa3HbIX MECT OOUTAHUSY.

Jlaboparopnas padora Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYSIIUNA PA3HBIX BUOB
PaCTEHHI».

Tema 4. Coo01iecTBa U IKOJIOTrHYECKHE CHCTEMBI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOLEHO3a: BUIOBas,
MPOCTpAaHCTBeHHAs, Tpodudeckas (mumieBas). Buasl-momuHanTtel. CBsi3u B
ouoneHose.

Dkonornueckue cucrteMbl (dKocuctembl). I[loHsitue 00 »dKocucreme W
ouoreornieHoze. @DYHKIUMOHAIbHbIE KOMIIOHEHTHl HKOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTHI, peayleHThl. KpyroBopoT BEIIeCTB M MOTOK SHEPTHH B SKOCHUCTEME.
Tpoduyeckne (mUIEBbIE) YPOBHU OKOCHCTeMBbI. [lWieBble Iiemu W CETH.
OCHOBHBIE TIOKa3aTEIM SKOCHUCTEMBI: OuoMacca, MPOAYKIUSA. IKOJIOTUUYECKHUE
nupamMubl:  MPOAYKIMH, YHCIEHHOCTH, Ouomacchl. (CBONCTBA HKOCHUCTEM:
YCTOMYUBOCTb, CAMOpEryJsiiius, pazputue. Cykieccus.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03€p M pPEeK. DKOCHCTEMa XBOIHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03s1CTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak ¢akrop ycroluuBoctu »3KocucteM. CoxpaHeHHE
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panunibl, coctaB u CTpyKTypa
ouocdeprl. XKXupoe BemectBo u ero ¢yHKuuu. OcobeHHOCTH Omocdepbl Kak
100aabHOM AKOCUCTEMBI. JlMHAMUYECKOoe paBHOBECHE U oOOparHas CBs3b B
ouocdepe.

KpyroBopoTs! BemecTB U OMOTEOXUMHUYECKUE ITUKIIBI 3JIEMEHTOB (yIepoaa,
a30Ta). 30HaIbHOCThL OMocdepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuecTBo B Onochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocgepe.
[o6anbHbIE HKOTOTUYECKHIE MTPOOIEMBI.

Cocy1iiecTBoBaHUE MIPUPOABI 151 YEJI0BEYECTBRA. CoxpaHenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Ouocgeprl. OCHOBA pallMOHAIBLHOTO
yIOpaBICHUsS] TMPUPOJHBIMU pecypcaMd U UX HCHOJIb30BaHuE. JloCTiKeHus
OHMOJIOTUY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toprpersr: A. [Ix. Terncnu, B. H. Cykau€s, B. 1. Bepnanckuii.

Tabnuipl u cxemsbl: «lIuieBsle nenu», «bUOIIEHO3: COCTAB U CTPYKTYpay,
«IIpupomgubie coobOmecTBay, «llenu nuTanusy, «IKoJOTHYECKAasT TUPAMHIAY,
«buocdepa u gyenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jjeca», «buoneno3s BomoéMa», «ArpoueHos», «lIpumepHsie
AHTPOTIOTEHHBIE  BO3JCWUCTBUSA Ha  OpUpoOAy», «BaxkHeHNmIMe  HMCTOYHUKHU
3arpsiI3HEHUS] BO3JyXa M TPYHTOBBIX BOI», «IlouBa — BakHEHIIas COCTaBIIAOIIAs
ouocdeps», «DakTopsl aerpamanuu mouBy, «llapuukoBeiil d3hdexTy, «DakTopsl
pPaJMOAaKTUBHOTO 3arpsisHeHUs Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenune ku3HM B Ouochepe», «O30HOBBIM dkpaH Ouocheps»,
«Kpyrosopot ymepoaa B 6unochepe», «KpyroBopot a3ora B IpUpOAe».

OO6opynoBanue: MojeNb-anmuIuKaus « TUMUYHbBIe OUOIEHO3BI», TepOapwHii
«PacturenbHpIe cO00IIECTBaAY, KOJUICKIINNA «bHoneHo3», «BpenuTenn BaKHEHIIINX
CETBCKOXO3SIMCTBEHHBIX KYIIBTYP», TepOapuu v KOJUICKIIUU PACTEHUN U KUBOTHBIX,
NpUHAJICKANINE K Pa3HBIM HKOJIOTHYECKHM TpylmaM OJHOro Buaa, KpacHas



kHura Poccuiickoit denepanuu, U300pakeHUs] OXpaHSIEMbIX BHUIOB PAaCTCHHUNA U
JKABOTHBIX.



[VDIAHUPYEMBIE  PE3VJIBTATBEI OCBOEHHMA  ITPOTPAMMBI 110
BMOJIOTM1 HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Cormacno ®I'OC COO, ycraHaBauBaKTCs TPEOOBAHHS K pe3yabraram
OCBOGHHsSI  OOy4YalOUIMMHCS M[pOrpamMM  CcpenHero  odmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pPE3YAbTATOB OCBOCHUS mpeaMera «bHomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYaIOIMMHUCS POCCUICKON
TPaXJAHCKOW UJIECHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOOINpEACICHUI0, HaJIM4YMe MOTHBAlMM K  OOydYeHHI0O  OUOJIOTHH,
[[eJICHAPABIEHHOE PAa3BUTHE BHYTPEHHUX YOCKICHMA JHUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAJAMIMN pPa3BUTHS OUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTHh OOYYarOIIUXCsl PYKOBOJICTBOBAThCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIMYMUE HDKOJOTUUECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTD LIETU U CTPOUTD KUZHEHHBIC TIIaHHbI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUA IpeaMera «buomorus» mocturarorcs B
€IMHCTBE Y4YeOHOM W BOCHHUTATECIIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MPaBWIAMU W HOPMaMU
MOBEJCHUS M CHOCOOCTBYIOT TIpolleccaM CaMOIO3HAHHUS, CaMOBOCIUTAHUS W
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW TMO3UIMU JUYHOCTH, NATPUOTHU3MA,
YBAKEHUA K 3aKOHY W IPABOMNOPSAKY, YEIOBEKY TPyAa W CTapUIEMY IMOKOJICHUIO,
B3aMMHOTO YBaXKEHHS, OCPEKHOTO0 OTHOUIEHUS] K KYIbTYPHOMY HACJIEIUI0 U
TpaAuLMsIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickon denepanuu, npupoae u
OKPYXaroIIEeH cpeie.

JluyHOoCTHBIE pe3ynbTaThl OCBOEHUS YydeOHOro mpenmera «buomorusy
JIOJKHBI OTPakKaTh TOTOBHOCTh M CIIOCOOHOCTh OO0YYaIOIINXCS PYKOBOICTBOBATHCS
chOpMUPOBAaHHOM BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAll}, TIO3UTHUBHBIX BHYTPEHHHX  YOCXKIECHHH, COOTBETCTBYIOIINX
TPAAUITMOHHBIM IIEHHOCTAM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KXU3HEHHOTO
ONBITA W ONbITA JEATEIBHOCTH B MPOLECCE PEATU3allMi OCHOBHBIX HAIPABJICHUM
BOCIIUTATEJILHOM JAEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(hOPMHPOBAHHOCTH TPAKIAHCKOM MO3UIIUKA 00YYAIOMErocs Kak akTUBHOTO H

OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTRA;



OCO3HAHME CBOUX KOHCTUTYLMOHHBIX TpaB M OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX M IO3HABATEJIBHBIX 3a7ad, BBHIOJTHECHUU
OMOJIOTMYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OMPEACNSITh COOCTBEHHYIO TIO3MIIMI0O 1O OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYHUTBIBaTh B CBOMX JCHCTBHSIX HEOOXOIWMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOICH C pa3HBIMHU YOEKIESHUSIMHU, KYJIBTYPHBIMH IIEHHOCTSIMU U
COIIMAJIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IMPOIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TIO3HABATEJILHBIX W HCCIEIOBATEIbCKUX 3aJla4, YBaXKUTEJIbHOTO
OTHOIICHUS K MHEHHUIO OINIMOHEHTOB IMpHU OOCYKJIEHHWU CIHOPHBIX BOIPOCOB
OMOJOTUYECKOTO COMIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM AESATEIBbHOCTH;

2) NIaTpUOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON TPaXKJaHCKOM UIGHTUYHOCTH, MATPUOTU3MA,
YBa)KEHHUSI K CBOEMY Hapoy, YyBCTBa OTBETCTBEHHOCTH niepen PoauHoM, ropaoctu
3a CBOM Kpail, cBO0 PoauHy, CBOM fA3bIK M KyJbTYpy, HPOLIJIOE U HACTOSLIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccnu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUIO U TAaMITHUKAM MPUPO/IBI,
JNOCTHXKEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUUCKMX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHHM, TOHUMAHMS 3HAUCHHS OWOJIOTMHM B IIO3HAHUM 3aKOHOB
MIPUPOIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOT0 00IIIECTBA;

uaelHas yOeXJIEHHOCTh, TOTOBHOCTh K CHYXXKeHHUIO0 M 3ammre (OTedecTna,
OTBETCTBEHHOCTb 32 €T0 CYIbOy;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUHUCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OILICHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3aHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TPUHATUS I[IEHHOCTEM CEMEWHOM KWU3HM B COOTBETCTBUMU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIMTAHUSA:

ACTETUYECKOE OTHOIIECHWE K MUPY, BKIIOYas ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPy/a, OOIECTBEHHBIX OTHOIIICHUH;



MOHUMaHUE YMOIMOHATBLHOTO BO3/ICHCTBHSI )KUBOU MPUPOBI U €€ TICHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXCHHMIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMJICHUE
MIPOSIBIIATH Ka4€CTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3uyeckoro BOCHUTAHMS, (POPMHUPOBAHUA KYJbTYPbI 310POBbSI H
IMOLMOHAJILHOIO 0JIATOMOYYHUsI:

NOHMMaHWE W peanu3alys 370pOBOro U 0Oe3omacHOro oOpasa KU3HU
(310poBO€  TUTaHUE, COOMIOAEHUE TUTMEHHUYECKUX TMpaBWJI H  HOPM,
COQIAaHCUPOBAHHBIM pEXUM 3aHATHUH U OTAbIXa, peryisapHas (Qunyeckas
aKTUBHOCTb), OEPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PU3UUYECKOMY U MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE IIEHHOCTH TMPaBWI WHIWBHIYAIBHOTO W  KOJUIGKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYalUsIX, YTPOXKAIOLIIUX 310POBBIO U )KU3HU JIOIEH;

OCO3HAHUE TIOCJIEJCTBUN U HENPUSATUS BPEAHBIX NMPUBBIUEK (YHOTpEOJICeHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHHUS);

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/ly, 0CO3HAHHE LIEHHOCTH MacTEepPCTBa, TPYAOI00HUE;

TOTOBHOCTh K AaKTHBHOW JEATEIBHOCTH TEXHOJOTHYECKOM M COIMAIBHON
HAINPABJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBAThH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JIEATEIIbHOCTD;

MHTEPEC K pa3IinuHbIM cepaM MpoeccHoHaNbHOU AESITEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOP Oyaymie mpodeccun ©  peaan30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0 W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU;

7) IKOJIOTrM4eCKOTr0 BOCIIMTAHUS

HKOJIOTUYECKH 1I€JIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
YKU3HM Ha 3eMJie, OCHOBE €€ CyILECTBOBAHMS;

MOBBINICHUE YPOBHS JKOJOTUYECKOM KyJIbTYphl: TMPUOOPETEHHUE OIbITa
TUTAHUPOBAHUS TIOCTYIIKOB M OIEHKHM WX BO3MOXHBIX TOCICICTBHMA IS
OKpY>KaroIleH Cpebl;

OCO3HaHUE MIO0AJBHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM W MmyTel HX
pEIICHMS;

CIIOCOOHOCTh HCTOJIb30BaTh MpUOOpETaeMble TMPU U3YYCHUU OUOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOoOJIeM, CBSI3aHHBIX C PaMOHAIBLHBIM
MPUPOJONOIb30BaHNEM  (COONIONICHHE  MpaBUJ  TMOBEACHUS B MPUPOJE,
HAIPaBJICHHBIX Ha COXPAHEHHE pPAaBHOBECHS B DJKOCHUCTEMax, OXpaHy BHJIOB,
PKOCHCTEM, OHochepsl);



AKTUBHOE  HEMNPHUATUE [JCWCTBHM, NPUHOCIIIMX BpEI  OKPYXKaroUeu
IPUPOJHON Cpelie, YMEHHUE MPOTHO3HPOBATh HEOIArONPHUSITHBIE SKOJOTUYECKUE
MOCJEICTBHSI NPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOIO 3KOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCsS MMM B ITO3HABAaTEIbHOW, KOMMYHUKAaTUBHON M COLMAIbHON
IIPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOW NEATEIBHOCTH 3KOJIOIMYECKON
HaITPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI0 NMO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOEr0 MECTA B MOJIHUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YMTAaTEJIbCKOM KyJIbTYpbl Kak CpeEncTBa
B3aUMOJICHCTBHSI MEXKTy JIFOAbMU U NIO3HAHUS MUPA;

MOHMMaHHE cherudUuKd OWOJIOTHUM KaK HayKd, OCO3HaHus €€ pojid B
(GOpMHUpPOBAaHUM PALMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
IpeNCTaBIeHUs 00 OKpYKAroUIeM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oO1iecTBa, B IO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH U peleHuHu mpodiIem
COXPAHEHMS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecreyeHus: HOBOTO YPOBHSI Pa3BUTHSA MEAUIMHBI, CO3[IAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pelIaTh  PEeCcypcHble  NpPOOJIEMBI  Pa3BUTHS
4eJI0BeUeCTBa, TIOMCKA MyTeH BBIXO/A M3 MI00AJBHBIX HKOJIOTMUYECKHX MpoOieM U
obOecrieueHusi  mepexoga K  YCTOWYMBOMY  Pa3BUTHIO,  pPAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TMPUPOAHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUU OHOJIOTMYECKUX 3HAaHUM B LEJIX
NOBBILICHUSI OOIIEH KYJIbTYphl, €CTECTBEHHO-HAy4YHOHl TIPaMOTHOCTH, Kak
COCTaBHOHN 4YacTu (PyHKUMOHAIBHOW IPAMOTHOCTH OOydyaroluxcs, (popmMupyemoit
pU U3y4eHUU OMOJIOTUH;

NOHMMaHUE CYIIIHOCTH METOJOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJMy4yaeMble 3HAHUS [UIsl aHaiau3a |
OOBSICHEHHUS SIBJICHUM OKPY)KAIOIIEro MHpa M MPOUCXOIAUINX B HEM HM3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAHHBIE 3aKJIIOUYEHHUS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS TAHHBIX C LIEIbIO MOTYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSTEIBHO HCIOJNIb30BaTh OMOJOTUUYECKUE 3HAHUSA IS
peleHust npobJeM B peabHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTH HAy4YHOW AESTENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO U UCCIIEOBATENBCKYIO J€ATEIbHOCTh HHANBUIYAIbHO U B TPYIIIE;



TOTOBHOCTh M  CHOCOOHOCTH K  HENpEephIBHOMY  OOpa3oBaHHIO U
caM000pa30BaHUIO, K AaKTUBHOMY IOJTYYEHHIO HOBBIX 3HAaHMA 1O OWOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3VYJIBTATDBI

MertanpeaMeTHbie pe3yabTaThl OCBOCHUsI ydyeOHOro mpeaMera «buomorus»
BKJIIOYAIOT: 3HAuUMMble 1Ji1 (OPMHUPOBAHMS MHUPOBO33PEHUSI OOYyYarOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OO0IlIeHayYHbIe MOHSTHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHpa M cHElU(PUKY METOJOB MO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIH (haKT, TPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaOJIONEeHHE,  W3MEpEHHe,  JKCIEPUMEHT U JPYrux),
yHUBEpCaJbHble y4eOHbIE JEeWCTBHS (ITO3HABATENbHBIE, KOMMYHHKAaTHUBHBIC,

PErYISITUBHBIC), obecrieunBaroiye dbopmupoBaHue (byHKIIMOHAIBHOU
rPaMOTHOCTH M COLMAJIIBHOM KOMIETEHIIMM OOYyYalolMuXcs, CIHOCOOHOCTh
00yJaromuxcs HCITOJIb30BaTh OCBOCHHBIC MEXAUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHWA U  yHUBEpcalbHbIC YyueOHbIE JCHCTBHS B
MIO3HABATEIIFHON M COLIMATBHOM MPAKTHKE.

MeTtanpeaMeTHbIE Pe3yIbTaThl OCBOEHUS TMPOTPAMMBI CPEIHETO OOIIETOo
00pa30BaHus JOJIKHBI OTPAKATH:

OsJiaaenne YHHUBEPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30BbI€ JJIOrHYECKHe e CTBHS:

CaMOCTOATENILHO  (popMynMpoBaTH HW  aKTyaJIM3UpPOBAaTh  IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOb30BaTh IPH OCBOCHHMM 3HAHMK MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cuHTe3a, CpaBHEHUS, Kilaccuukammum, 0000IIeHNS ), paCKPBIBATh CMBICT
OMOJIOTHYECKHUX TOHATHHN (BBIACISATh UX XapaKTEPHBIC MPU3HAKH, YCTaHABIMBATH
CBSI3M C JIPYTUMU TTOHATHSIMU );

OTIpEeACNATh ITENN JCATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH HX
JTOCTHKEHUSI, COOTHOCUTD PE3YNIBTATHI ACATEILHOCTH C MIOCTABICHHBIMU LIEIISIMH;

HCIIO/Ib30BaTh OMOJOTHYECKHUE MOHATHS Il 0ObsICHEHUS (DaKTOB M SIBIICHHUMA
YKUBOH IIPUPOJIBI,

CTPOUTH JIOTHYECKHUE pacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBACMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BHIBO/IBI U 3aKITFOUEHUS;

IIPUMCHSITh CXEMHO-MOJIEJIbHEIE cpencTBa JUIS IIpeACTaBICHUS
CYIIECTBCHHBIX CBSI3¢l M OTHOIIEHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEUMH  pa3HOTrO  poja,  BBIABIEHHBIX B Pa3jMYHBIX
UH(GOPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJIEMBl C Y4ETOM aHallM3a WMEIOIIUXCS
MaTepHUalbHbIX U HEMAaTepHAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YIBTATOB
EJISIM, OILICHUBATh PUCKH TOCIEICTBUMN JAEITEIbHOCTH;

KOOPJIUHUPOBATH U BBITIOIHATH Pa0OTy B YCIOBHSIX PEATbHOTO, BUPTYaJIbHOTO
Y KOMOMHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBILUICHNE IIPU PELLICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE TeHCTBUS:

BJIaJICTh HaBbIKAMU Y4eOHO-HCCIIEIOBATENBCKON M IPOEKTHOM JAESITENbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOAOB [TO3HAHUS;

UCTIOJIb30BaTh PA3UYHBIC BHIBI ACITEIBHOCTH MO TOJYYCHHIO HOBOTO
3HaHWs, €ro HWHTEepIpeTalnd, MPeoOpa3oBaHUI0O W TMPUMEHEHHIO B YYEOHBIX
CUTYyalHsIX, B TOM YKCJIE MPH CO3JaHUH YI€OHBIX M COI[HATBHBIX MTPOEKTOB;

(GopMupoBaTh HayYHBIM THUIl MBIIUIEHUS, BIaJIeTh HAYYHONH TEPMHUHOJIOTHEM,
KJIIOUEBBIMU TIOHATUSMU U METOJIAMU;

CTaBUTh W (OPMYIUMPOBATh COOCTBEHHBIE 3aJa4d B 00pa30BATEIBHOM
TESITEIbHOCTH M KU3HEHHBIX CUTYAIIHsIX;

BBISIBJISITh IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pEelICHUs, HAXOAUTb apryMEHThl JUIsl JOKa3arelbCTBa
CBOMX YTBEP>KJI€HUM, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

aHAJIM3MPOBATh TIOJNYYCHHBIE B XOJ€ PEIICHHUS 3aJadydl  Pe3ybTaThl,
KPUTHUYECKH OIEHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK IMEpPeHOca CPEACTB U CIOCOO0B
JEeUCTBUS B MPO(ECCHOHATILHYIO CPEY;

YMETh TMEPEHOCHUTh 3HAHWS B TO3HABATENBHYIO W MPAKTHUECKYIO 00JacTu
KU3HEACITEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HbBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEH, MpejiaraTh OpUTHHAIbHBIC MOIXOIbI M PEIICHHUS,
CTaBUTH MPOOIEMBI U 33/1a41, JOMYCKAIOIINE aJIbTePHATHBHBIC PEIICHHUS.

3) pab6ora ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHPOpMAIMU (TEKCTe Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJSIPHOM  JUTEpaType, OHOJIOrMYECKHX CIIOBapsAx U
CTIpaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax HaHHBIX, B VHTepHeTe), aHaIM3upOBaTh



WH(OPMAIINIO PAa3IMYHBIX BUJOB B (DOPM MPEACTABICHUS], KPUTUIECKHU OIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUNUBOCTH;

GbopMyITHpOBaTh 3aMpPOCHl M MPUMEHSITh PA3JIMYHBIE METOABI MPU MOUCKE U
orOope Omosoruueckor mHMOpMaIMU, HEOOXOIUMOM JIJis BBITIOJHEHHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIOJb30BaHMUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIIIEHCTBOBATh KYIBTYPy aKTUBHOTO MCIOJIB30BAHUS PA3TIAYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  HpEACTABICHUS
ounosornueckor nHGopManuu (cxembl, rpadUKu, JdarpaMMBbl, TaOIHIbI, PUCYHKH
H Apyroe);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KayecTBE CpeAcTBa IMpu padore ¢
Ouosnoruyeckoil uHGMOpMAIMEl: TNPUMEHATh XUMHUYECKHUE, (PUBHUECKUE U
MaTeMaTUYeCKue 3HAKHM U CUMBOJIBI, (OPMYJbI, aOOpeBHATypy, HOMEHKJIATYDY,
UCIIONB30BaTh M MPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CpEICTBA
HaTJISAHOCTH;

BJIQJICTh ~ HABBIKAMH  PACO3HaBaHWUA W 3aMATHl  HWH(OpMAITUH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHUBePCAJIbLHBIMM KOMMYHUKATHBHBIMHY 1€ICTBUSIMU:

1) o0mennme:

OCYIIIECTBIISATH KOMMYHHKAITUU BO BCeX cepax KM3HU, aKTUBHO YIaCTBOBATH
B JMaJore WU JUCKYCCUM IO CYIIECTBY OOCYXJIaeMoil TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3BIBATH CY)KJICHHS OTHOCHUTEILHO BBITIOJHEHUS MpeiaraeMomn
3aJlauM, YYUTHIBaTh MHTEPECHl U COIJIACOBAHHOCTH MO3UIIMN JPYTUX YYACTHUKOB
JAaiora Wil IUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpeICTBAa OOIIEHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYyalluH,
YMETh CMSITYaTh KOH(IUKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIICHHS W B3aWMOJACHUCTBHS, MMOHUMATh
HaMEpEHUS JPYTUX JIIOACH, MPOSIBIATH YBAXKUTEIHLHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (opMe (HOopMyIHpoOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) COBMECTHASI 1eITeJIbHOCTbD:

MOHUMAaTh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIAWBUAYAIHHOU
paboThI TP PEIICHUH OMOJIOTUYECKOM MPo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICUCTBYS TIPU PEIICHUH YICOHOW 3a/1a4H;

BBIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX JEHCTBUM C y4E€TOM OOIINX
WHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YIeHA KOJUICKTHBA;



IIPUHAMATh  L[EJIA  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTHMIXKECHUIO: COCTAaBIATH IUIAH JCHUCTBUMU,
pacmpenensiTe poid ¢ YYETOM MHEHHMH YYaCTHUKOB, OOCYKIaTh pE3ylbTaThl
COBMECTHOI paboTHI;

OLIEHUBAaTh KaY€CTBO CBOETO BKJIAJA U KaX/10r0 Y4aCTHUKA KOMAH]Ibl B 001U
pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/IaraTb HOBBIE TIPOEKThI, OLIEHHWBAThb MWJAEU C IMO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIATh IO3UTHUBHOE CTPATETUYECKOE IIOBEACHUE B PA3IMUYHBIX
CUTYalUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiaeHre YHMBEPCAIbHBIMYU PeryJATHBHBIMH ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUId BBIABICHUS MpoOJIeM M HX
pELICHUs B dKU3HEHHBIX U YU€OHBIX CUTYaIUX;

BBIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU LEJIEBBIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JEHCTBHUAX M IMOCTYNKAax MO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3[I0POBBIO U 3J0POBbI0 OKPYKAOIIUX;

CaMOCTOATEIIBHO OCYILIECTBIIATh IMO3HABATEIBHYIO IEATEIbHOCTD, BBIABIATH
npoOsieMBbl, CTaBUTh U (HOPMYIUpPOBaTH COOCTBEHHBIE 3a7adyll B 00pa30BaTEIbHOMN
JNEATEIIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTAaBJATh IUIAH peuieHus MpoOiemMbl C  y4ETOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPENNIOYTEHHI;

J1aBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciMpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEAIOYTEHHUI;

Jienarb OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBAaTh MPUOOPETEHHBIHN OMBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIHPOKOM 3SpyIuIUU B
pa3HbIX O0JIaCTAX 3HAHWUW, IMOCTOSHHO IMOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIETYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEISIM;

BJIaJI€Th  HAaBBIKAMM  [IO3HABATEIbHOM  peduieKCMM  Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HMX pE3YIbTATOB H
OCHOBaHUM, MCHOIB30BaTh NpUEMBI peduieKCUU ISl OLCHKH CUTyalluu, BbIOOpa
BEPHOTI'O PELICHUS;

YMETh OLICHUBAaTh PUCKA M CBOEBPEMEHHO NPUHUMATh PELICHUS M0 MX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBhl JAPYTMX I[IPU aHAJIU3E€ pPE3yJbTaTOB
NEATEbHOCTH;

3) npuHATHE cedsl ¥ IPYTrUX:

IPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U I0CTOUHCTBA;

IPUHUMaTb MOTHBBI W apPryMEHTBHl JPYIMX IIPH AaHAJIN3E PE3YJIBTAaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO JAPYIHX HA OIIMOKH;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP C MO3HUILIMU APYroro YeJIOBEKa.

ITPEAMETHBIE PE3YJIBTATbI

[TpenmeTHble pe3ynbTarhl ocBoeHus mnporpammbl COO mo Ouonorud Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuuyeckue A yueOHoro npeamera «buomorus»
Hay4HbIE 3HAHUs, YMEHUSI U CIIOCOOBI JEHCTBUI 10 OCBOEHHUIO, UHTEPIIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jMYHbIX YYEOHBIX CHUTyalUsX, @ TAKKE B PEalbHBIX
KU3HEHHBIX CUTYyallMsIX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbie
pe3yibTaThl MPEICTABICHBI 10 ToJ1aM O0YUYEeHHUS.

[TpenmeTHBIE pe3ynbTaThl OCBOEHHUS yueOHoOro mpeamera «buonorus» ¢ 10
KJaacce OJKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE M PO OMOJOTUM B CUCTEME HAyYHOIO
3HAHMSI ECTECTBEHHBIX HAayK, B (OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAayYHOM KapTHUHBI MUpa U HAy4YHOI'O MHMPOBO33PEHMS, O BKJIAJE POCCHUHCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YeJIOBEKa ISl pelICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COAEpKaHWE OHOJOTMYECKHX TEPMHHOB W TOHSTHIL:
KU3Hb, KIIE€TKA, OpraHu3M, MeTabonu3M (OOMEH BEeIIeCTB M IMpEeBpallcHUE
HHEpPruM), TOMeoCcTa3 (CaMOperyisilius), ypOBHEBas OpraHU3alusl )KUBbIX CHCTEM,
CaMOBOCIIpOU3BeIeHUE (PENpPOAYKILIKS), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHUE u3/araTb OUOJOTUYECKHE TeOopuu (KJIETOYHAs, XPOMOCOMHAs,
MyTallUOHHAs, LEHTpaJbHas JIOrMa MOJEKYJIapHOM Ouonoruu), 3akonbl (I.
Mengens, T. Moprana, H. M. BaBuiioBa) u yuenus (0 meHTpax MHOTOOOpasusi u
MPOUCXOKICHUS KyIbTypHbIX pacteHuid H. V. BaBunosa), onpenensiTb rpaHUIIbl
UX MPUMEHUMOCTH K >KUBBIM CHUCTEMAaM;

yYMEHHUE BJIAJIETh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHM: HAONIONEHNE U
ONMCAHUE JKMUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHU3alusl U IMPOBEACHUE
OMOJIOTUYECKOTO  3KCIIEPUMEHTa,  BBIJBMKEHHE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXAY HCCIENYEMbIMH BEJIMYUHAMH, OOBSICHEHHE MOITYYEHHBIX



pPE3yABTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSTHI, TEOPU M 3aKOHOB, YMEHHUE
JienaTh BbIBO/IbI HA OCHOBAHUM MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpoLECcCOB: OOMEHa BEIECTB U MPEBPALLIEHUS HEPIMM B KIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M 3HEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOKEHUS, HWHAMBUAYAJIbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHATh NOJYUYEHHBbIE 3HAHMS A1 OOBSCHEHUS OMOJIOTMYECKUX
IPOLECCOB U SIBICHUMU, JJIsl MPUHATHS NMPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMN
KU3HU C IIeNbl0 oOecriedyeHUs Oe30MacHOCTH CBOETO 370POBbSl M 3I0POBbS
OKpPYKarOUIUX JIONEH, COOMIONEHNsS] HOPM I'PaMOTHOT'O MOBEACHUS B OKPYKaIOIIEH
IPUPOJHON Cpelle, MOHMMaHUE HEOOXOAMMOCTH HCHOJIB30BaHUS J1O0CTHUKECHUN
COBPEMEHHOM ouonoruu U OMOTEXHOJOTUI  AJii  palMOHAJIbHOTO
IPUPOIOIIOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHblE TE€HETUYECKHWE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpEIMBAaHHUE, CIEIUVIEHHOE HACJIEIOBaHUE, COCTABISTH CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJI MpEACKa3aHUsl HAcCIeJOBaHMs NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATH J1A0OpAaTOpHBIE M MPAKTHYECKUE pPadOThI, COOMIONATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUUECKH OLIEHWBaTh U HHTEPHPETUPOBATh HH(OPMALUIO
OMOJIOTMYECKOTO  COAEpKaHUs, BKIIOYAIOUIYI0 IICEBIOHAy4YHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeICcTBa MAacCOBOM MH(pOpMAIMK, HAYYHO-TIOMYJISIPHbIE
MaTepualibl), STUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEAOBAHMM B OHOJIOTUH,
MeIUIMHE, OUOTEXHOIOTUH;

YMEHHE CO37aBaTb COOCTBEHHbIE ITMCHbMEHHBbIE M YCTHBIE COOOIIEHUS,
000011ast OUONOTHYECKYI0 MH(OpPMAINIO U3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
UCIIOJIb30BATh MOHATUHHBIN anmapaTr OUOJIOTHH.

[IpenmeTHbIE pe3yabTaThl OCBOEHUsI ydyeOHoro mpenmera «buonorus» ¢ 11
KJlacce NOJKHbI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMU B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAayYHOM KapTHUHBI MUpPa U HAyYHOI'O MHMPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a7ay;

YMEHHE PacKpbIBaTh COAECPKaHNE OMOJIOTMUYECKUX TEPMUHOB U TIOHATUHN: BUJI,
HOMyJsiUs, TeHO(OH, SBONIOLMS, MABIXKYIIHE CHUIIBI ((PaKTOpbl) HBOJIOLHH,
MPUCHOCOOJIEHHOCTh OPraHU3MOB, BHUA000pa30BaHME, IKOJIOTHYECKHE (HAKTOPHI,



DKOCUCTEMA, TMPOMYIEHThI, KOHCYMEHTBHI, pEAYLUEHTHI, IIENU  IUTAHUA,
AKOJIOTUYECKAs MUpaMuia, OMoreoenos, onocdepa;

YMEHHE WH3JaraTb OWMOJOTMYECKHE TeopuH (SBONMIOLMOHHAS Teopusi Y.
JlapBuHa, CHUHTETHYECKas TEOPHUs OHBOJIOLMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apogsimeBoro cxoncrea K. M. bopa, depenoBaHusi IJaBHBIX HaIlpaBiIeHUN U
nyteit sBomon A. H. CeseprioBa, yuenust o 6mochepe B. M. Bepuaackoro),
OTIPECIIATh TPAHUITBI UX IPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHE BIIJIETh METOJJaMU HAYyYHOTO MO3HAHUSA B OMOJIOTUM: HAOMIONEHUE U
ONKMCAaHUE >KUBBIX CHUCTEM, IMPOILIECCOB U SIBICHUM, OpraHM3alus U MpPOBEJICHUE
OMOJOTUYECKOTO  OKCIIEPUMEHTA,  BBIIBW)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXJy HCCIEIyeMbIMU BEIUYUHAMH, OOBSICHEHHE IMOJYYEeHHBIX
pPE3yabTaTOB, WCIOJB30BAHHBIX HAYYHBIX TOHSTHH, TEOPHH W 3aKOHOB, YMEHHUE
JienaTh BHIBO/IbI HA OCHOBAHUH MOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICTATh CYIIECTBEHHBbIC NPHU3HAKH CTPOCHUS OHOJIOTHYECKHUX
OOBEKTOB: BHJOB, TMOMYIALNNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreolIEHO30B U JKOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUJI000pa30BaHUSI, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBUS DKOJOTMYECKUX (DaKTOPOB HA OPraHU3Mbl, TEpeHoca
BEIIECTB U IIOTOKA HSHEPTUM B HDKOCHUCTEMAX, AHTPONOTECHHBIX H3MEHEHHU B
HPKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB M OUOTCOXMMHUUYECKUX
LMKJIOB B Onocdepe;

yMEHHUE MPUMEHATH MOJYyYEHHBbIC 3HAHUS ISl OOBSACHEHMS] OMOJOTUYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATUS NPAKTUYECKUX PEIIEHUNA B MOBCEIHEBHOU
XKU3HU C 1IeNbl0 obecrieyeHus Oe30MacHOCTH CBOEr0 370pPOBbsl M 310POBbS
OKpPY>KaroUIuX JIIOeH, COOMIONEHNsS] HOPM T'PaMOTHOTO MOBEACHUS B OKPYKaIOIIEH
NPUPOTHON cpene, TMOHWMaHHWE HEOOXOAMMOCTH WCIOIB30BaHUS JIOCTHIKCHUN
COBPEMEHHOU OMOJIOTUH JIJIsl pAlIMOHATILHOTO MPUPOIOTIOIB30BaAHNS;

YMEHHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHE 3a/1a4l, COCTaBISATh CXEMBbI
MepeHoca BEMIECTB U DHEPTUU B DKOCUCTEMAX (1IEMH MUTAHUS);

YMEHHUE BBINOJIHATh J1a0OpaTopHble W MpPAKTHYECKHUE padOThl, COOIIOAATH
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaTOpHBIM 000PYIOBAHUEM;

YyMEHUE KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  CONEpKaHUs, BKIIOYAIONIYIO0 TICEBIOHAYyYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBa MAacCOBOW MH(pOpMAIUH, HAyYHO-TIOMYJISIPHBIC
MaTepuajbl),  paccMarpuBaTh  [JOOAJbHBIE  DKOJIOTHYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast OUONOTHYECKYI0 MH(OpPMAITNIO W3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
HCII0JIB30BAaTh ITOHSTUNHBIN armapar ouonoruu.



TEMATHYECKOE IINTAHUPOBAHUE

bronorus xak Hayka
JKuBble cucTeMbl U X OpraHu3anus
XHUMHUYECKUN COCTAB U CTPOCHUE KIIETKH

)KHSHCI[G?ITGJH)HOCTI) KIJIICTKH

Pa3MHOXEHUE ¥ WHIUBUYAIBHOEC
pa3BUTHE OPTaHU3MOB
HacnenctBeHHOCTh U U3MEHYMBOCTH
OpTaHU3MOB

Cenexiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUU

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34

10 KJIACC
No 1/ HanmenoBaHue pa3nesioB H TeM KosamnuecTBo yacoB JyieKkTpOHHBbIE (IU(POBHIE)
°n/m
NMPoOrpaMmblI Bcero o0pa3oBare/ibHbIE peCypChl

bu6moreka [IOK
https://m.edso0.ru/7f41¢c292
bubmuoreka [IOK
https://m.edso0.ru/7f41c292
bubmoreka [IOK
https://m.edsoo.ru/7f41c292
bub6mmoreka [IOK
https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
https://m.edso00.ru/7f41c292
bu6muoreka [IOK
https://m.edso0.ru/7f41c292
but6moreka [IOK
https://m.edso0.ru/7f41c292
bub6moreka [IOK
https://m.edso0.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
https://m.edsoo.ru/7f41c292

(62 BEE -  ¢C N \V)

11 KUIACC

HanmeHnoBaHue pa3iesioB U TeM
Ne i/

NPOrpaMMblI

DBOJIIOIMOHHAS OHOJIOTHS
Bo3HuKHOBEHHE B pa3BUTHE )KU3HU Ha
3emie

OpranusMsbl 1 OKpYXarolas cpena
Coo0111ecTBa 1 SKOJOTHYECKHE
CUCTEMBI

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

Koaun4yecTBO 4acoB

Bcero

N © o1 ©o O

JyieKTpOHHBbIE (U (POBHIE)
o0pa3oBare/ibHbIE pecypchl

bubnuoreka [TOK https://m.edsoo.ru/7f41cc74

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

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

bu6muoreka [TOK https://m.edsoo.ru/7f41cc74

bubmuoreka [TOK 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
https://m.edsoo.ru/7f41cc74

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI JJISI YAEHUKA

buonorus, 10 kmacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u nap.; [lon penakiueit
[Taceunuka B.B. AxunonepHoe o6mectBo «M3aarensctBo «IIpocBemniennes
buonorus, 11 xknacc/ Ilaceunuk B.B., Kamenckuit A.A., PyoroB A.M. u np.; [lox penakmnueit

[Taceunuka B.B. Axunonepnoe o6mectBo «M3marensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[Taceunuk B.B., llIsenoB I'I. Cepust Jlunus YMK B. B. [laceunuxa. buonorus (10-11) (b)
Knace 10 kmacc, 11 kimacc  M3parensctBo JJPODA, xoprioparust "Poccuiickuii yueOHUK

Meroanueckoe mocodue

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru/

PI/IFVI Ha CBeTJ'IaHa MNoanwucaHo undppoBoOM NOANNCHIO:

PurnHa CeetnaHa HukonaesHa

HunkonaesHa [ata: 2024.09.06 13:45:29 +03'00"
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