yfqﬂ\a MYHULMWIMAIBHOE ABTOHOMHOE OBLLEOBPA30BATENBHOE YYPEXOEHWUE

i . «NONECCKAA CPE[HAA OBLLUEOBPA3OBATEINBHAA LUKONA»
'3-'_\\.151‘1'1-”}"-. r. Monecck, ynuua Llesuyka 10, Ten/dakc: 8-401-58-3-53-65
s school-polessk gosuslugi ru

COrMACOBAHO So¥ ey .:q b YTBEPKJAI
npotokon lNegarorvyeckoro P&/ s = Lvpektop
coeeta No 1 ot 19.08.2024 1. 2i£23)| CA lTonoeaves
or 19.08.2024 .

PABOYASI IPOTPAMMA
(ID 1050799)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

s ooygarommxes 10 — 11 kmaccoB

r. [Hosecck 2024

MopanucaH: Cepreit
AnekcaHaposuy [onoeayés
DN: C=RU, OU=[lnpektop, O="

. MAOQY ™onecckas COLI™™,
Nﬁ CN="Cepreit AnekcaHaposuy
qu‘(\ PR lonosayés ",
3“€\\;®?0ng E=maouschoolpolessk@yandex.
W W
o /

u
OcHosahue: A aBnawcL
aBTOPOM JTOTO [JOKyMEHTa
MecTononoxeHue: Mecto
noanucaHus

[Oara: 2024-09-09 17:36:46



HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMMmbl MO OHUOJOTMH TEOPETHUECKYIO OCHOBY JUIS
OTpe/eNieHUs] TOAXOA0B K (POPMHUPOBAHUIO COJECpKAaHUS Y4eOHOro IpeamMera
«buonoruss» cocraBuiM: KoHuenrtyaiabHble nonoxkenus PIOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeNIel, COJepKaHus, pe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHHUS 00 OOITUX MEIIX 1
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero oOpazoBanusi B Poccuiickoit denepanuu, a TakkKe TMOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHNUU B MTO3HAHUH XKUBOW MPHUPOJIBI U 00ECTICUeHUH
CYIIIECTBOBAHMS YeJIOBEUECKOTOo oOmiecTBa. COTTacHO HAa3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKITHH MPOTPaMMBbI TT0 OMOJIOTHH U €€ CTPYKTYpaA.

[Iporpamma 1o Owuonoruu Aa€T TpeNCTaBlIeHWEe O IemsIX, 00 obmiei
CTpaTernu OOy4YeHHS, BOCIHTAHWS W Pa3BUTHS OOYyYaIOIIUXCS CpPEICTBAMU
yaeOHoro mpeamera «buonorus», omnpenenseT o00s3aTeNbHOE MPEIMETHOE
COJEpKaHUE, €ro CTPYKTypy, paclpeleieHue 1o pa3felaM U TeMam,
PEKOMEHIyEeMYIO TOCJIeI0BaTeIbHOCTh U3YUEHUs YU4eOHOro Marepuana ¢ y4eToMm
MEXIPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTEbHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

B nmnporpamvMe mo OuONIOTHHM TaKXe YYMTHIBAIOTCS TpeOOBaHUA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM U MPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIHHON
NESATeNTbHOCTU/YUeOHbIX JEHCTBUI OO0YydYaroluXCcsi MO OCBOCHHUIO COJIEPKaHUS
OMOIOrMuecKoro o0pa3zoBaHMUs.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIil ypOBEHb) peain30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3yYECHHWW OWOJIOTHH, Onaromapsi 4emy B HeH
MPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBSI3aHHBIX C
GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, TPECTABIEHUN O 3I0POBOM
oOpa3e XM3HU M OEpEeKHBIM OTHOIICHHWEM K OKPYIKAIOUIeH MPUPOTHOU cpeje.
[ToaTomMy HapsiIy ¢ U3y4eHHEM OOIIEOHMOIOTHYECKUX TEOPH, a TakkKe 3HaHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOTO PaHTa U CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMme MO OWOJIOTHH YAECICHO BHUMAHWE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWN B MMOBCEAHEBHOMN JKU3HM /ISl PEIICHUS TPUKIATHBIX 337124, B
TOM dYHcJe: TMPOQUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJeco00pa3HOro TMOBEACHUS B OKpYy)Kalollled NpUpPOJHOM cpene, aHaIu3a
BIIVMSTHHSI XO3SMCTBEHHOW JEATEIHLHOCTH YeJOBEKa Ha COCTOSHHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHEC BHUMAHUS K MPUKIIATHOW HAPABICHHOCTH
yueOHoro npenmera «buomorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00ECIICUeHUS



YCIIOBUH ISl pEIIeHUs] OJJTHOM M3 aKTyaJlbHBIX 3aj[ay IKOJIbHOTO0 OMOJIOTrHYECKOro
oOpa3oBaHMs, KOTopas mpeanojaraer (OpPMHUpPOBaHHE y  OOydYaroIIMXCs
CIIOCOOHOCTH  aIallTUPOBAThCA K HU3MEHEHHUSIM JUHAMUYHO pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpenHero o6miero oOpa3oBaHUS 3aHHUMAeT Ba)XKHOE
mecto. OHa oOecneunBaeT (GOpPMHUPOBAHUE Yy OOYyYarOIIMXCS MPEICTaBICHUH O
HAay4YHOM KapTUHE MHpA, pacIIUpseT U 000OUIaeT 3HAHUS O KUBOW NpUpone, €&
OTJINYMTENIbHBIX NPU3HAKaX — YPOBHEBOW OpPraHM3allMM W JBOJIIOLHAH, CO3MAET
yCIIOBUSL  JJIs:  TO3HAHWS  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBaHUS
(GyHKIIMOHAJIBHOW TI'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KU3HU, YKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOILIEHHUS K KUBOM MpUpPOJIe
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIJIsl peLIeHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  33Ja4  CpeJHero  oomero  oOpa3oBaHus,  COLMAIM3ALNU
oOyuaronuxcs. M3ydyenue 6uosorun oOecrieyuBaeT yciaoBus sl (popMUpOBaHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAalMOHHBIX M HWH(OPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaluy OHWOJIOTMYECKUX 3HAHHUM ¢
NPEICTABICHUSAMHU U3 JAPYTUX y4€OHBIX NMPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUH
u reorpaduu. Ha3zBaHHble NOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorusi» CcoOCTaBUIM OCHOBY JJIA ONpENENeHUs MOAXOAOB K OTOOpy M
CTPYKTYPUPOBAHHIO €ro COJAEpP)KaHHs, MPEACTABICHHOIO B IpOorpaMMme I10
OHOJIOTHH.

Ot6o0p coxaepkanusi yueOHOro npenMera «buomorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3HULMHA KyJIbTYpOCOOOpPa3HOrO0 MOJAXO0/a, B COOTBETCTBUHM C
KOTOpPBIM OOYyYaloluecs: JOJKHBl OCBOUTH 3HAHHUS U YMEHHS, 3HAYUMbIE IS
dopMupoBaHusa OO0IIEH KyJIbTYphl, ONPEICNSIOIINE aJEKBATHOE IIOBEICHUE
YeJioBeKa B OKpYXKarollleld MPUPOAHOUN cpeiie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU aesTeabHOCTH. Oco0oe MeCTo B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTBI COICPIKAHUSL, KOTOPbIE CIyXaT OCHOBOM At pOpMUpPOBaHUS
IPEICTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHE Mupa H
LIEHHOCTHBIX  OpPUEHTAIMSX  JHMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHW3alUU
OMOJOrNYECKOro 00pa3oBaHUs.

CrpyKkTypupoBaHHe COJEpKaHUS Yy4yeOHOro Marepuaja B IPOrpaMMme IO
OMOJIOTMM OCYILECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAUYEHMUsS 3HAHUM 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPHUPOABI, O €€ YPOBHEBON OpraHu3aluu u
ABOJIIOLMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamMera «buomaorus»
BBIJICJIEHBI CIIEYIOUIUE COJEpKATENbHbIE JIMHUN: «bHonorus kak Hayka. Meroasl
Hay4yHOro mno3HaHus»», «KineTka kak Ouosiornueckas cucreMa», «OpraHusm Kak



Oouonornyeckas cuctemMa», «CucreMa M MHOTOOOpa3ve OPraHUYECKOrO MHUPAY,
«IBOJIOIHS KUBON IPUPOABD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp wm3yuenust ydyeObHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBjlaJicHuE OOyYaloIMMHUCSA 3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAIbHOU
OpraHW3allud >KUBBIX CHUCTEM pa3HOTO paHra ¢ NPUOOpPETEHHE yMEHUM
UCIIOJIb30BaTh ATH 3HAHUA JJIsi TPAMOTHBIX JIEUCTBHM B OTHOLIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmkeHue 1einu u3ydeHusi yueOHoro npeamMera «buonorus» Ha 6a30BOM
YPOBHE 00€CTICUMBAETCS PEIICHUEM CISAYIOIINX 3a]1ay:

OCBOCHHME OO0YYaIOIUMHUCS CUCTEMbl 3HAHUN O OUOJOTHYECKUX TEOPUSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOM
st GOpPMUPOBAHUS MPEJICTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O
METO/IaX HAy4YHOTO MO3HAHMS, CTPOSHUU, MHOTOOOpa3uu U OCOOCHHOCTSX KMBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHU3alliy, BBIIAIOMINXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopmMupoBaHUe y OOYYarOIIMXCS TMO3HABATEIbHBIX, HHTEUICKTYyalIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCE aHANIM3a JAaHHBIX O MYTIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVISAOB, WJEH W TOJAXOJOB K M3YyUYEHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aIluu;

CTaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJabTypbl, (YHKIHOHAJIBbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPY KAIOIIETO
MUpa JKMBOW MPHUPOAbl HA OCHOBAHMM 3HAHUW M OIBITa, IMOJIYYEHHBIX MPH
M3y4YEeHUH OMOJIOTHH;

dbopmupoBaHue y OOydYarOUIUMXCSl YMEHUW WUIIOCTPUPOBATh 3HAYCHHE
OMOJOTUYECKUX 3HAHWM B TMPAKTUUECKOU JESATEIHHOCTH YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIHUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTU IO3HAHUS YEJIOBEKOM >KHUBOMU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOUIECHHUS K HEU, COOTIOIEHUS] STUYECKHUX
HOPM TIPU TIPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAaHUM;

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHI, 11l (GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B MOBCEIHEBHOM MKU3HU IS
OLICHKH TOCJIEACTBUI CBOEH JEATEIBLHOCTH MO OTHOLICHUIO K OKPYXAIOIIECH Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE U COONIOACHHE Mep MNPODUIAKTUKU
3a00sieBaHUM.

B cucreme cpeagnero oOmiero oOpazoBanus «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTENbHBIM YUYE€OHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHol oonacTu « EcTecTBeHHO-HAyUYHbIE PEIMETHI.



Jliist u3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEHETO O0IIero 0opa3oBaHus
otBoauTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 gyac B Henento), B 11 kiacce — 34
yaca (1 gac B Hezeun0).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUICCKUMH U
JPYTUMHU €CTeCTBEHHBIMU Haykamu, (usocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponp Ouonoruum B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUM MPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, KiaccupuKaius, MOACTUPOBaHUE, CTaTUCTHYEeCKas o0paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Kosbros, [Ix. Yorcon u ®@. Kpuk.

TaGmuie 1 cxembl: «MeTo bl MO3HAHUSI JKHBOM TIPUPOJIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Mcmnonp3oBaHHMe pa3IWYHBIX METOJIOB MpPH
M3YUYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust onosoruu. OTinyue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHoOOpa3ue. YpOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIN, IOIYJISLUOHHO-
BUJIOBOM, YKOCUCTEMHBIHN (OMOreoIeHOTHYECKHIT), OnochepHBI.

JdeMoHCcTpanuu:

Tabmuiel u cxembl: «OCHOBHBIC MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINH
KABOU IPUPOABDY.

O6opynoBanue: Moaenb MoJiekyisl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHAYECKHN COCTaB KJIETKH. XUMHYECKUE IJIEMEHTBI: MAaKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosia 1 MuHEepanbHbIe BEIIECTBA.

@OyHKIMM BOABI M MHUHEpalbHBIX BewIeCTB B Kierke. lloanepikanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHne O0eTKOB. AMUHOKHCIOTBI — MOHOMEPHI OCIKOB.
HeszaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€lKOBOM MoJekyidbl (IepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YeTBEpPTHUYHAA CTPYKTypa). XHMHUYECKHE CBoilcTBa OenkoB. buonormyeckue
byHKIMN OETIKOB.



depMeHTHl — Oumosiormdeckwe Kartaiauszatopbl. CrTpoeHHe (epMeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crneuu@uuHocts. Kodepmentsl. BuramuHsbl.
OTnuunsg pepMEHTOB OT HEOPTaHUYECKUX KAaTalIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJIOKO3a, pubo3a U Je30KCHMpud03a),
aucaxapuabsl  (caxapos3a, JaKTo3a) M noimcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJuT0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpuraunepunsl, Qochomunuasl, crepouabl. ['uapoduibHO-
ruapopoOHble cBoiicTBa. buonornuyeckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YTJIEBOJIOB, OEIKOB U JIUIHUI0B KaK HCTOUHUKOB SHEPTHUHU.

Hykneunoswsie xkucnotrel: JHK u PHK. Hykmeotuapl — MOHOMEPHI
HyKJIeuHOBBIX KUCHOT. Ctpoenue u pynkuu JAHK. Ctpoenne u ¢pynxuun PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIIHNH.

[uTonorusa — Hayka o kierke. Knerounas teopust — npumep B3auMOACHCTBUSA
uaei u pakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka xkak 1uenoctHass >kuBas cucteMa. OOmMe TPU3HAKA KIIETOK:
3aMKHyTas HapyHasi memOpana, moiyiekyibel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oelka.

Tunbel k1€TOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOEeHHOCTH
CTpOEHHUsl TMpoKapuoThyeckor kieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsl CTE€HKA, MIIMKOKAIUKC, UX
¢bynkuuu. [Inazmaruueckas meMOpana, e€ cBoiicTBa u ¢pyHkuuu. [{luronnaszma u eé
opranousipl. OnHomemOpanHbie opraHouabl kietku: JIIC, anmapar [Monbmxku,
nu30coMbl. [loayaBTOHOMHBIE OpPraHoWbl KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoxknenne MUTOXOHIApUM u mactua. Buasl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KIyTUKA. QyHKIIMU OPraHOMIOB KIETKU. BKiItoueHus.

Snpo — perynsaTopHbId HeHTp KieTku. CTpoeHue sipa: sjaepHas o0o0yIouKa,
KapuoIlIa3mMa, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JlemoncTpanun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. @panknun, K. M. bap.

Junarpammel:  «PacnpeneneHne XMMHUYECKMX DJEMEHTOB B HEKUBOU
npupone», «PacrpeneneHne XuMHIECKUX JIEMEHTOB B )KUBOW IPUPOIEY.

Tabmuier u cxemsbl: «llepuoandeckas TabnMIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbIY, «brocunTes Oenka», « CTpoeHnue MOJIEKYJIbl OeKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciotel. [JHK», «CtpoeHue mosekyibl



AT®», «CtpoeHne 3yKapuOTHUYECKOM KIEeTKW», «CTpoeHHEe >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKOW KIIETKWY,
«CTpoeHue a1ipa KIeTKn», « Y TIIeBOJbI, «JIumuabn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE I IPOBEICHUS
HAONIOACHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «l3yueHue KaTaJTUTUYECKOM AKTUBHOCTH
(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaasbl).

JlabopatopHass pabota No 2. «M3ydeHuwe CTpOEHHsS KIETOK pacTEHUH,
KUBOTHBIX M OaKTepUil IMOJ, MUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpEenaparax U HUxX
OMHUCAHUEY.

Tema 4. ’)KusHeneATeIbHOCTb KJIETKH.

OOMeH BerIecTB, WM MeTaboIu3M. ACCUMUIALMS (TUTAaCTUYECKUN OOMEH) |
JTUCCUMWISIIUS (PHEpreTUuecKuid OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPrUM B IMOHUMaHUU
MeTabou3ma.

Tunsl oOMeHa BemiecTB: aBTOTpOo(HBINA U reTepoTpodubid. Ponb depmeHTOB
B 0OOMEHE BEIIECTB U MPEBPAILCHUHN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas © TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dhorocunTe3a. DPhHeKTUBHOCTh (HOTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a NI JKU3HU
Ha 3emuie. BnusiHue ycioBuii cpesipl Ha OTOCHHTE3 M CIOCOOBI TOBBILIEHUS €T0
MIPOAYKTUBHOCTU Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIONIE OaKkTepuu. 3HAUEHUE XEMOCUHTE3a s
KU3HU Ha 3eMJI€.

DHepreTnueckuii oOMeH B KjeTke. PaciuerieHue BelecTB, BBIJCICHHE U
AKKyMYJIUPOBAaHUE DSHEPruM B KIETKE. OTallbl SHEPreTHYECKOoro oOMeHa.
I'mukonu3. Bpoxkenwe u ero Buabl. KucimopogHoe OKHUCIEHHE, WU KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOE dbochopunrpoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu marpuuHoro cuHre3a. ['eHernueckas wuHpopmauus u JHK.
Peanuzanusi renernueckoil uHboOpMalMu B KIETKE. ['€HETMYECKUM KOO U €ro
cBoiicTBa. Tpauckpumniusa — matpuunbiii cuate3 PHK. Tpancnsius — 6uocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
OounocuHTe3e Oemnka.

Hekinerounsle (popMmbl ku3HU — BUpYChl. McTopust oTkpsiTusa Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ SKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKUBOTHBIX M YEJOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc mmmynozaedpunura yenoseka (BMY) — BozOyaurens CIIM/a.



OOpatHast ~ TpaHCKpuIIMs, peBepTaza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konpsnos, /I. . UBanosckuit, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel nutanusy, «Metaboausm», «MHTOXOHIPH,
«JHepreTuyeckuii oomen», «Xmoportacty, «®otocuntes», «Ctpoenne JIHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «[ e HeTHYeCKuil Ko,
«Bupyce», «bakrepuodarn», «Ctpoenre u xu3HeHHbIM nukia Bupyca CIIN/a,
Oaktepuodaray, «Pemmmxkarus JTHK.

Oo6opynoBanue: moaenu-aniumkanuu «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KIeTKkn», MoJenb cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KierounbIii UK, WIM JKU3HCHHBIM LMK KiIeTku. MHTepdaza m MHUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JlunouaHeldi W TAIUIOUJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMATHBI.
[uTosornueckne OCHOBBI PAa3sMHOXEHUS W  MHIWBUAYAJIbHOIO  PAa3BUTHUA
OpraHU3MOB.

Henenne xietkun — muto3. Cragum mutoza. Ilpouecchl, mpoucxoasime Ha
Pa3HBIX CTAUSIX MUTO3a. BHOJIOrHYECKU CMBICT MUATO34.

[Iporpammupyemas rubeb KIETKH — aroITo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe U mosioBoe. Bupl 6ecmnosoro
Pa3MHOXKEHUSA: JICJICHUE HAJABOE, IIOYKOBAHME OJHO- KM MHOTOKJIETOYHBIX,
CIOpooOpa30BaHNE, BETETATUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OPraHUu3MOB, €0 3HAYEHUE ISl CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €70 OTINYHS OT OECIIOJIOTO.

Meito3. Cranuu meio3a. IIporecchl, Npoucxoadiine Ha CTaguax Menosa.
IToBenenne xpomocom B Meio3e. KpoccunroBep. buonormyeckuii CMbICT U
3HAYEHHE MENO03a.

['ameTorenes — mporecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie kene3bl: CEMEHHMKH M AUYHMKUA. OOpa3oBaHME W Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ufl, SHUIEKJIeTKa) — CHEepPMATOreHe3 M OBOTCHES.
OCcoOEHHOCTH CTPOCHHS SWIIEKIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.

WupuBunyanbHoe pa3BuTue  (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHUOHAIBLHOTO PAa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobsienne, TacTpyisnus, opraHorene3. [loctamOpuoHanbHOE pazBuTHE. THIIBI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: TpsAMOE, HempsMoe (IMYMHOYHOE). BnusHue



cpeabl Ha Pa3BHTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pactenuii. OHTOT€HE3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmumer m cxeMbl: «®DOpMBI Pa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHU», «BeretaTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue xkietku Oaktepuit», «CTpOE€HHE TOJIOBBIX KIETOK,
«Ctpoenune xpomocoMbl», «Knerounsiit mukimy, «Pemmukanus JTHK», «Mutos»,
«Metiosy, «IIpsMoe u HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MICKONMUTAIOUIUX U
yesioBeKay, « OCHOBHBIE CTaUU OHTOT'CHE3a).

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3ounasl
MJICKOMUTAIOLIETO», «SUIEKIeTKa MIICKONUTAIOIIETo», «KapuoKknHe3 B KIIETKax
KOpeIlIKa JyKa», MarHUTHas MOJAEIb-alIuIMKaus «JleneHue KIeTKu», MOJeNb
JTHK, mozaens MetadazHoil XpoMOCOMBI.

JlaGopaTopHbIe M IpaKkTHYecKUe padoThbl:

JlaGoparopnass pabora Ne 3. «HaOmromenwe MuTO3a B KIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGopatopHass pabota Ne 4. «M3yueHue CTpOEHHMsI TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOMIpPENapaTaxy.

Tema 6. HacjiencTBEeHHOCTb U N3MEHYUBOCTH OPraHNU3MOB.

IIpenmert u 3amaun reHEeTUKU. MicTOpusa pa3BUTHsI TEHETUKU. POJIb LIUTONIOTUM
U SMOPHOJIOTHU B CTAHOBJICHUHU TE€HETHUKH. BKiagm poccUUCKUX M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETUKU. MeTolnbl TEHETUKH (TUOPUI0JIOrHYECKUM,
IIUTOTCHETUYECKUM, MOJEKYJISIpHO-TeHEeTHYeCKrii). (OCHOBHBIE TE€HETUYECKUE
noHATHs. ['eHeTndeckasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKPEIIMBaHUMN.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBJIEHHbIE . MeHenem.
MonorubpuiHoe CKpeuMBaHue. 3aKOH €IUHO00pa3us THOpPUIIOB TEPBOTO
nokoyieHusa. IlpaBuiao JOMUHUPOBAHMS. 3aKOH PpAacCHICIUICHUS IPU3HAKOB.
I'unores3a ynuctoTsl raMeT. [1oTHOE ¥ HEeMOJIHOE TOMUHUPOBAHUE.

JlurnOpunHoe  CKpeliMBaHMe. 3aKOH  HE3aBHCHUMOTO  HAaCJEJOBaHUS
npu3HakoB.  [lUToreHeTMdecKHe  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
Amnanu3upyroliee ckperniuBanue. Mcnoap30BaHue aHATU3UPYIOIIETO CKPEIIUBaHUS
JUTSL OTIpEJIeTIeHUsI TeHOTUITa OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHHUIO I'eHOB. HapylieHne cuernieHus reHoB B pe3ysbTare
KPOCCHHIOBEpA.

XpOMOCOMHas TE€OpHS HACIIEACTBEHHOCTH. ' eHeTuYecKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OmpeAeseHrue mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorameTHble M TeTeporaMeTHble oOpraHu3mbl. HaclenoBaHue
MPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

HN3menunBoCTh. BHIbI HK3MEHUMBOCTHU: HEHACJIEACTBCHHASI M HACJIEICTBCHHAS.
Pomp  cpempl B HEHACIIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MOAUGUKAITMOHHON M3MEHUYMBOCTH. BapuaimoHHbIi psil 1 BapuallMOHHAS KPHUBas.
Hopma peakumu npuszHaka. KonnyecTBEHHBIE M KAau€CTBEHHBIE NMPU3HAKU M UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrtBenHas, WM TeHOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOMHaTHBHaS
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecCc — OCHOBa KOMOMHATHUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUMBOCTh. Kitaccudukanusi MyTaluii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUYuHbI MyTauuii. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKHUX PSAZIOB B HacleNcTBeHHOM n3menunBoctu H. . BaBuiiosa.

BuesnepHas HaClI€ACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI T€HETHKHU
YeJIOBEKa: T€HEAIOTHUYCCKUM, OTM3HEIOBBIN, IINTOTCHETUISCKHUM, OMOXMMHUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKU . CoBpeMeHHOE OIpPEICIICHUE TEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBenubie 3a0ojeBaHUs 4YeJOBEKa: TI'€HHBIC OOJIE3HH,
00JIE3HU C HACJIEJCTBEHHOW MpPEapacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTruueckue U TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIETKU. I[IpUHIIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TMATHOCTUKH, MPODUIAKTUKH U JISUYCHUS TCHETHICCKUX
Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKU B MPEJOTBPAICHUHN U JICYEHUN F€HETUUECKUX 3a00JIeBaHUM YelOBeKa.

JdeMoHCcTpanuu:

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

TaOmumpl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE U €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHUS W €ro IHUTOTeHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUEY,
«lluTonoruyeckre  OCHOBBI  JUTHOPUIHOTO  CKpenuBaHus»,  «Menosy,
«B3auMonencTBue  ajUIENIbBHBIX TEHOB», «l'€HeTMYeCKHe KapThl pPAaCTEHUU,
KUBOTHBIX M 4eJoBeKay», «l'eHeTwka mosa», «3aKOHOMEPHOCTH HAaCJIeJIOBaHMUS,
CUEIUICHHOTO C mnojioMm», «KapuoTumnbl uYenmoBeka M JKMBOTHBIX», «Buuabl
M3MEHYUBOCTHY, «MoaudukamonHas HU3MEHUYUMBOCTHY, «HacnmemoBanue pesyc-
(daxTopay, «I'eHeTuKa rpynn KpoBu», «MyTallMoHHasi U3MEHYUBOCTD.

OGopynoBaHue: MoJeIH-alIUIMKAIM  «MOHOTHOpHUIHOE CKpEIIMBaHHUE,
«HenomHoe noMuHMpoBaHue», «JurnOpumaHoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKOII M MHKporpenapaTr «Jlpo3zodpunay (HOpma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Jlaboparopnas pabotra Ne 5. «3yueHue pe3yabTaToB MOHOTMOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOIIPENapaTax.

JlabopatopHast pabota Ne 6. «M3yuenne Moau(pUKaIIMOHHON U3MEHYNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOI0 PAZIa U BApUALIMOHHON KPUBOW).

JlaGoparopnas pabora Ne 7. «AHanu3 MmyTauuii y apo30Quibl Ha TOTOBBIX
MHKPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHaJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusa Kak Hayka U MPOIECC. 3apOXKIEHUE CEJIEKIUU U JOMECTUKAIUS.
VYyenne H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKACHUS U MHOro00pas3us
KYJIbTYPHBIX pacTeHUi. LIeHTpbl MPOUCXO0XKAECHUS TOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCOBBIM U MHANBUYATbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUW M JKUBOTHBIX. OIlleHKAa 3KcTepbepa. bBIHM3KOpOACTBEHHOE
ckpemuBaHue — uHOpuAWHT. Yucras nuaus. CKpeniMBaHHE YHMCTBIX JIUHUM.
I'erepo3uc, unu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPHUAMHT.
Otnanéunas tuOpuamsanus u €€ ycrnexu. VCKyCCTBEHHBIM MyTareHes U
NOJIyYEHHUE TOJUIUIOUAOB. JIOCTHMKEHHUSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpaciap MPOU3BOJACTBA. |'€HHAs HWHXKEHEpHUs. IJTarbl
co3ganusi pexomomHantHoW JIHK w tpancrennsix opranusmon. Kierounas
uHx)eHepud. Kinerounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUMN.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojornyeckue W dtudyeckue  npodimembl. MO —  reHeTumuecku
MOIU(ULIPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuubl u cxembl: kapra «LleHTpbl MPOUCXOXKAEHHS W MHOrooOpaszus
KyJbTYPHBIX pacTeHui», «[lopoabl TOMalmHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «Otnanénnas rudpuauzamnus», «Padbotel akagemuka M. ®@. liBaHoBay,
«Ilomunnongus», «OObEKThl OMOTEXHONOTMNY, «KieTouHble KyJIbTYypbl U
KJIOHHpOBaHue», « KOHCTpyHpOBaHKE U IEPEHOC IT'€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsiKH TUIOJ0B U KOPHEIJIOI0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble M NpakTHYecKue padoThbi:

Okckypeuss «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKUUMU PACTEHUN H
KUBOTHBIX (Ha CEJIEKIITMOHHYO CTaHIINIO, MJIEMEHHYO bepmy,
COPTOUCTIHITATENIbHBIM ~ yY4acTOK, B TEIUIMYHOE XO35AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WIM HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIUOHHASL 0HOJIOT HS.

[IpeanocbulKM BO3HUKHOBEHHMS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OMOJOrMM. BiusHue 3BOJIIOMMOHHON TEOpUM HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa HBoMONUU. [lameoHTONOrHYECKHE: TOCIIEI0BATEIbHOCTD
MOSIBJICHUS BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduyeckue: cxoacTBo u pazaunune GayH u Gpiop MaTepuKkoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUuUsg SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MMyTeH y Bcex
OpraHHU3MOB.

OpomonmonHas Teopus Y. JlapBuua. Ilpeanochuiku  BO3HUKHOBEHUSA
JapBUHK3MA. JIBIXKyIIHME CHUJIBI 3BOJIONUM BUIOB 1o JlapBuHYy (M30BITOYHOE
pPa3MHOXEHUE IPU OIPAHUYEHHOCTH PECYPCOB, HEONpeIeiIEHHAass W3MEHUYMBOCTD,
0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBuxymre cuibl ((hakTopbl) SBOJIONMUA BHIOB B Npupojie. MyTalroHHbIN
npouecc M KOMOWHATHMBHAS W3MEHYMBOCTh. [lomynsiiMOHHBIE BOJHBI M Apeid
reHoB. M3oiduust 1 Murpanusi.

EctectBennbiii oTO60p — HampaBisiiomuid  ¢akrop sBomonud. DPopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT 3Bojonuu. [Ipumepsl
MPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(}o3bl U UAKOAJANITALIUH.

Bun wu Bugoo6pazoBanue. Kputepun Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakpoaBomorusi. PopMbl  ABONIONUU:  (puileTUYECKas, JUBEpreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpatumMocTh 3BOIMIOLHUN.

[IponcxoxaeHne OT HeCHeUaaIu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguanus.

JdeMoHcTpanuu:



IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkens, @. Mroep, A. H. Ceepiios.
Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI 32
cymectBoBanune», «EctecTBeHHBbI 0TOOP», «MHOrOo0Opa3nue COpTOB PaCTCHUIDY,
«MHuoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTanuonHas

U3MEHYHUBOCTH», «Apomopdo3b», «Ununoamantamum», «OOmas nereHepamus»,
«/IBmxymue cuibl 3Bosrouuny, «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsunay, «bopnba 3a cymectBoBaHue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTHIECKOE BUI000pa30BaAHUE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH,
Ha0oOp IUIOOB U CeMsIH, KoJuleKus «lIpumepsl 3alIMTHBIX NMPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIpaBJICHUS JBOJIONHI», O0BEMHAS MOJEIH
«CTpoeHue rojIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
WCKOIAEMbIX JKMBOTHBIX M pacTeHuh», Mojenb ammumkanus «llepexkpéct
XpOMOCOM», BJaxHble mpenaparbl «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYLIKW», MUKponpenapat «Jpo3oduna» (Hopma, MyTaruu GOpMbI KPBUILEB U
OKPACKH Tena).

JlaGopaTopHbIe ¥ IpakTHYecKUe padoThbl:

Jlabopatopuass padora Ne 1. «CpaBHeHHE BHAOB O MOP(]OIOTHYECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onucanue NpucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNMe U Pa3BUTHE KU3HU HAa 3eMm.ie.

JloHayuHble TIPEACTABICHUS O 3apOKICHUM XW3HU. HayuHble rUnoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepmus. XuMHUecKas
ABOMIOLUS. AOHMOT€HHBI CHUHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKOW 3BOMIOINK. HavanbHbIe 3Tanbl
ouonormueckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MNPOTOKJIETKHU. [lepBble KIETKM W HX 3BOJIIOLMSL.
@OopMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickas 3pa u €€ mepuoabl: KeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ckas 3pa 1 €€ NepUOIbl: TPHACOBBIN, IOPCKUM, METTOBOM.

KaiiHo3omckass 3pa u €€ mnepuoApl: MNaJICOrCHOBBIM, HEOICHOBBIN,
AHTPONOTE€HOBBIN.



XapakTepucTuKa KiIMMaTa U reoJoruueckux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENBHOIO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUU u
KUBOTHBIX. [losiBNIeHUE, paclBET U BEIMUPAHUE IPYIIIN KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOr0 MHUpAa Kak OTpaxkeHue 3BOJoUUH. OCHOBHBIE
CUCTEMATUYECKUE TPYNIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOrUA Kak HayKa. Pa3Butue npeacTaBieHu o
MPOUCXOXKJICHUHU YeJoBeka. Meroasl u3ydeHusl aHTpororenesa. CxojactBa u
pa3IuyMs YeI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.

JIBroky1ue CHJIbI (paxTops) AHTPOIIOTEHE3A. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbIM o0TOOp. OOIecTBeHHBIH o00pa3 KHU3HH,
M3rOTOBIICHUE OPYIUM TpyJa, MBIIUICHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenblid, YemoBek npsaMoxonsamui, YenoBek HeaHIEepTAIbCKUM, UYenoBek
pasymHbIii. Haxoakum MCKOmaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBAaHHUS, 00JIaCTh
pacnpocTpaHeHusi, 00bEM TOJOBHOIO MO3Ta, 00pa3 KU3HH, OPYIU.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BpPONEOUHASA
(eBpaswmiickasi),  HErpo-aBCTpajiouJHas  (PKBATOpUAibHAas),  MOHIOJOUAHAs
(a3uarcko-amepukaHnckasi).  UepTbl  NMPUCIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YeJIOBEUECKUX pPAac K YCJOBHUSIM CYILIECTBOBAHMS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpurtuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pemu, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuuel 1 cxeMbl: «Bo3umkHoBenume CoitHeUHOM cuCTeMBl», «Pa3Butme
opraHuueckoro wmupa», «PactutenpHas KkieTka», <«KuBoTHas  KieTKay,
«IIpokapunornueckast kietka», «COBPEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YeIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJICOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeloBeKay», «llpeBHenmmue noam», «peBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BeUEeCKUE pachh».

O6GopynoBanue:  Myisiku  «lIpoucxoxxknenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEaHJAEPTAJIbLId, KPOMAaHBbOHIIA), CIENKU WU
M300pKEHHUSI KAMEHHBIX OpYyJIud TEpBOOBITHOTO YeNOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebia), TeoxXpoHoyoruueckas Ttabnmuna, Koyulekuus «Dopmel
COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M IpaKkTHYecKUue padoThbl:

[Ipaktrueckas padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUH U
KUBOTHBIX B KOJIJIEKLIUSIX).



DKCKypcust «IBOJIIOIUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAyYHBIM WJIM KPaeBEIUECKUN My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KaIas cpeaa.

DKOJIOrHs KaK HayKa. 3aaud ¥ pa3Jieibl 3KOJIOTHH. MeTOo bl SKOJIOTrHYECKUX
HCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[yIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonornyeckue (aktopel. Krnaccupukanus 53K0JIOrHUECKUX (AKTOPOB:
abuoTnueckue, OMOTHYECKHE M AaHTPOIOTeHHbIe. JIeficTBHE 3SKOJIOTrMYEeCKHX
(aKkTOpOB Ha OPTAaHU3MBI.

AbGuotnueckue (akTophl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckre puTMBL.

buotnueckue (haKkTopHI. Bunel OMOTHYECKUX B3aUMOJIENCTBUI:
KOHKYPEHIUs, XUIIHUYECTBO, cUMOMO03 U ero gopmel. [lapazutusm, koonepauus,
MyTYyaJIu3M, KOMMEHCAJINW3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHHe OMOTHYECKUX B3aUMOJICHCTBUN JUIS CYIIECTBOBAHUS
OpraHU3MOB B NPUPOJIHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTepUCTUKU monyjsiuud. (OCHOBHBIE MOKa3aTeau
MOMYJISILUUA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMyuka YHCIEHHOCTH MOIYJISIUU U €€ peryJsisaius.

JdeMoHcTpanuu:

[Hoptpetsi: A. 'ymbGonsar, K. ®@. Pynbe, 3. ['ekkensb.

Tabmuupl 1 cxemsl: Kapta «lIpupoansie 30HbI 3emum», «Cpeabl 0OUTaHHS
opranusmoBy», «®Potonepuonusm», «llomymsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH NOMYJISnU HHY30puu-Ty Penbkny, «[lumiespie nenm».

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOUTAHHS.

JlabopatopHas pabota Ne 4. «BrnusHue cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padota Ne 2. «IToacyér MIOTHOCTH MOMYJISAUUNA pa3HbIX BUIOB
PACTEHHUI».

Tema 4. Coo0mecTBa ¥ 3K0JI0THYECKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantsel. CBs3u B
ouoneHose.

Okonoruyeckue cucrembl (dkocuctembl). [lonsitue 00 sKocucreme
ouoreoneHoze. @OYHKIMOHATBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEECTB U MOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduueckue (nuineBbie) YPOBHU HKOCUCTEMBI. [luieBble LeMU U CETH.
OcCHOBHBIE TIOKa3aTelu SKOCHUCTEMBbI: Omomacca, NPOAYKIHUA. IKOJIOTHYECKUE
NUpamMubl: MPOAYKLUHUH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKIecCHs.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOIHOTO
WJIM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonornueckoe 1 X035HUCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobOpaszue kak ¢akrtop ycroitunBoctH 3kocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pazHOoOOpasus Ha 3emIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, cocTaB U CTPYKTypa
ouoceprr. JKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Omochepsl Kak
rJI00aIbHOM JKOCHCTEMBI. J[MHaMHMueckoe paBHOBeCME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHYECKUE LUKIIbI 3JIEMEHTOB (yriaepoJa,
a30Ta). 30HATbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emau. AHTpOIIOreHHbIE U3MEHEHHs B Orocdepe.
['oGanbHbIE IKOIOTHYECKUE TPOOIEMBI.

CocyiiecTBoBaHUE MIPUPOIBI u YEJI0BEUYECTBA. Coxpanenue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA palMOHATBLHOTO
yOpaBJICHUs] TPUPOIHBIMU pecypcaMu M HX HUCIHOJb30BaHue. JlocTukKeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoncTpanun:

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

Tabmuuer u cxemsl: «llumesie nenn», «bUONEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobuiectBay, «llenu nutanus», «IKOJOTHYECKAs] MTUPAMHUIAY,
«buocdepa u yenosek», «IkocucTeMa MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOrO  Jjeca», «buomeHos BomoéMa», «ArpoueHos3», «lIpumepHbie
aHTPOIIOTEHHbIE ~ BO3JCUCTBUSL HAa NpUpOAY», «BaxHelune HCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHeillas cocTaBistonas
ounochepr», «DakTopel Aerpaganuu nouBy», «llapHukoBblil 3hdexT», «DakTopbl
PaAMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepn»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIe».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OHOLEHO3b», TepOapHii
«PacturenbHBIe COOOIIECTBaY, KOUIEKINH «bromenosy, «Bpeaurenn BaKHEHIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TepOapud W KOJUIGKIIMM pacTeHUH U
KUBOTHBIX, MPUHAAJIEKAIINE K Pa3HbIM JKOJIOTMYECKHMM TpYINaM OJHOTO BUJA,



Kpacnass knura Poccuiickoii ®Depepanuu, H300paK€HHUs] OXPAHSIEMBIX BHJIOB
pPACTEHUI U JKUBOTHBIX.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110
BMOJIOTN HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUIA

Cornmacao ®I'OC COO, ycraHaBnMBaKwTCsA TpeOOBaHUS K pe3yJjbTaTam
OCBOCHHUS  OOydYalolMMHUCSA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUA IpeaMera «buosorus»
BBIJICJICHBI CIIEYIONIME COCTABIISIONINE: OCO3HAHUE O00YUYaIOIIMMUCA POCCUNCKOM
rPaXXIaHCKOM MJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONPEJACIICHHIO, HaJuYue MOTHBAIlMM K  OOyYEeHHIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NESITEIbHOCTH [I€HHOCTHO-CMBICJIIOBBIMH ~ YCTAHOBKAaMH, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYUE OSKOJOTMYECKOrO  IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» pocturarorcs B
€IUHCTBE YYCOHOM M BOCHHUTATEIBHOM JICSITCIHPHOCTH B COOTBETCTBUHU C
TPaJUIIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMU B OOIIECTBE NpaBUJIaMHU U HOPMaMHU
MOBEJICHUS U CIIOCOOCTBYIOT TMIPOIIECCAaM CaMOTO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUA, PA3BUTHUA BHYTPECHHEW IIO3WLMU JIMYHOCTH, IATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TPYJla U CTApIIEMy IMOKOJICHUIO,
B3aMMHOT'0 YBa)XCHUS, OCEPEKHOTO OTHOUIECHUS K KYJIbTYPHOMY HaCIEAUI0 U
TPpAAULIMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, MpUpoJie U
OKPYIKaloIIEH Cpee.

JlnuHoCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUaIOIINXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUCH JMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOCXKJICHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTro OOIleCcTBa, pacHIMpeHue >XKU3HEHHOTO
ONBbITA U OMNbITA JICITEILHOCTH B MPOILIECCE pPEaM3alMi OCHOBHBIX HAIPaBJICHUM
BOCITUTATEJIbHOM JIESITEIIbHOCTH, B TOM YHCJIE B YACTH:



1) rpaKaaHCKOro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUH 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, yBaxeHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTA IMpPU CO3JaHHUU
Y4EOHBIX MPOEKTOB, PEUICHUM YYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3WIMIO II0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHHE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIOJICH C Pa3HBIMU YOCKICHUAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a7a4, YBaXXUTEIbHOIO
OTHOIIIEHUS K MHEHUIO OIIMOHEHTOB MpPH OOCYXIACHUU CIOPHBIX BOMPOCOB
OMOJOTUYECKOTO COCPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hopMUPOBAHHOCTD POCCHICKON rpaXkx JaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTU IEpE.l
Ponunoi, ropmpoctu 3a cBOM Kpau, CBOO PoauHy, CBOM $SI3bIK M KYJIbTYpY,
MPONIIOE U HACTOSIIIEE MHOTOHAIIMOHATIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHONIEHUE K MPUPOJTHOMY HACIIECINIO U NaMATHUKAM MPUPOIBI,
JNOCTHXKEHUSIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHHMBATh BKJAJ POCCHUUCKUX YUYEHBIX B CTAHOBJEHUE U
pa3BuTHE OWMOJOTUM, TOHUMAHUS 3HAYCHUS OWOJIOTMHM B TIO3HAHUHU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHbBIE pEUICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTEISAM, CO3/ITaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TIPUHATHS LIEHHOCTEN CEMENHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAsl ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIIECHUIH;

MMOHMMAHHUE IMOIMOHATBLHOTO BO3ACHCTBUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPXKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHHE
IPOSIBISATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro Bocnutanus, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOIO 0JIArONOJy4Yns:

MOHMMAHUE W peamu3alusl 30pOBOrO0 M Oe3omacHoro obpasza KU3HU
(3mopoBOoe  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBUI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM MW OTHbIXa, peryisapHas (Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHYECKOMY 3/I0POBbIO;

NOHMMAaHHE UEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOI'O
0€301acHOr0 MOBEACHHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEICTBUN W HENPUATHUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
aJIKOT0Jisl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JAESATEIBHOCTH TEXHOJIOTMYECKOM M COIMAIbHOU
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIHHO
BBITMIOJIHATD TaKyl0 JEATEIbHOCTD;

HMHTEpEeC K pa3IMuHbIM cdepamM mpodecCUOHATLHON JeSATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CHOCOOHOCTH K 0Opa3oBaHUI0 W C€aMOOOpa3OBaHMIO Ha
NPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIUTAHMSA:

AKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIICHUE K NPUPOJE KaK HCTOUYHHUKY
KW3HU Ha 3eMJI€, OCHOBE €€ CyIlIeCTBOBAHMS;

MIOBBIIIIEHWE YPOBHS OKOJOTHMYECKON KYJIbTYphl: MPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB U OLEHKHM HUX BO3MOXHBIX [MOCIEACTBUNM st
OKPYIKarOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJjeM U ImyTed ux
pelieHus;

CHIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MNpPU HU3YYEHUH OHOJIOTHH
3HaHWS W YMEHUS TMPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
NPUPOAOIIONIB30BaHUEM  (COONIIOICHHE  MpaBWJI  TMOBEACHUS B MPUPOJIE,



HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHUS B HKOCUCTEMAX, OXPAaHY BHIOB,
IKOCHUCTEM, Orochepnl);

AKTUBHOE  HEINpHUATUE JIEUCTBUM, NPUHOCAIIMX Bpel OKPY)KaIOLIEH
MPUPOJHON Ccpelie, YMEHHE NPOrHO3UPOBATH HEOJArONMPUATHBIE HKOJIOTHYECKUE
MOCJIEJICTBHS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;

HAJIMYME PA3BUTOTO 3KOJIOTMYECKOTO0 MBIIUIEHHUS, YKOJIOIMYECKOU KYJIbTYpHI,
OTbITa JEeSATENbHOCTH HKOJIOTUYECKOM HaIpaBJIeHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLMAIbHOU
IIPaKTUKE, TOTOBHOCTH K YYACTHIO B MIPAKTUYECKON JEATEIHOCTH 3KOJOTHYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM MPAaKTHUKU, OCHOBAHHOI'O Ha TUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YWTATENbCKOM KYJbTYpbl KakK CpeacTBa
B3aUMOJICUCTBUS MEXKIY JIOAbMHU U TO3HAHUS MUPA;

NOHMMaHUE creuu(UuKy OHONOTMHM KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHUU LIEIOCTHOTO
MPEACTABICHUS] 00 OKpPYXalolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOliecTBa, B IMO3HAHUHM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PEIICHUH IpodsieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OMOJIOTUU JJIsi COBPEMEHHOM LMBWJIM3ALIUU:
oOecrieyeHusi HOBOI'O YpPOBHS pPAa3BUTHUS MEIAUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTb PECypCHblE  MpPOOJEMBbl  pa3BUTHUSA
YeJI0BeUeCTBa, MOUCKA MyTeH BBIXOAA U3 INIOOATBbHBIX IKOJIOTUYECKUX MPOOJIEM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pAlMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAHUH B LEJAX
HOBBIIIEHUST OOIIEH KyJbTypbl, €CTECTBEHHO-HAy4HOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM IPpaMOTHOCTU oOydaromuxcs, GopMupyeMoi
IIPU U3yYEHUH OMOJIOTHH;

IIOHUMAHUE CYLIHOCTH METOJIOB MO3HAHUS, HUCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTM HCIHOJIb30BaTh IIOJIy4aeMble 3HaHUSA JUIs aHaIW3a MU
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOISIINX B HEM M3MEHEHUH,
YMEHHUE JieJaTh OOOCHOBAHHBIE 3aK/IIOUEHHMS Ha OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJY4YEHHSI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IJIs
pelieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLIUSX;



OCO3HAaHHUE LIEHHOCTH HAYYHOM JAEATEIBbHOCTH, T'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IESITEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTb K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW O OHOJOTMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpeaMeTHble pe3ybTaThl OCBOCHMSI ydyeOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI OOYYaIOIIMXCA
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpPa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEpPrusi, SABJICHHE, MPOIECC,
CUCTEMA, Hay4yHbIi (haKT, NPUHLMUII, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIIEIOBaHNE,  HaONIOJICHWe, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTHUX),
YHUBEpCAIbHbIE YyueOHbIE JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHUBHBIC,

PEryJISITUBHEBIE), o0ecreunBaroye dbopmHpoBaHue GyHKUIMOHATBHON
IPaMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIMUXCs, CIIOCOOHOCTh
oOyuJaronmxcs UCII0JIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHPOBO33PCHYCCKHE 3HAHUS W  yHUBEpPCAJIbHBIC Yy4yeOHbIE JCHCTBHS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTUKE.

MeranpenMeTHbie pe3yJIbTaTbl OCBOCHHUS MPOTPaMMbl CpPEIHEr0 OOIIero
o0Opa30BaHUs TOJDKHBI OTPAXKaTh:

OBJaanenne YHUBEPCAJIbHbIMHU Y4eOHBIMH NMO3HABATEJIbHbIMHU
NEUCTBUAMM:

1) 0a30Bble JJOrHYecKue AeCTBHS:

CaMOCTOATENFHO  (OPMYNHpPOBATH W aKTyaIM3upoOBaTh  Mpobiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHMHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3za, cuHTE3a, CpaBHEHUS, Ki1accudukauu, o000IIEHUS), PACKPHIBATH CMBICII
OMOJOTUYECKUX TOHATHHA (BBIACTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATH
CBSI3U C APYTUMHU MTOHSITUSMHU );

OTpENEeNATh 1eJIU JACATEILHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTh PE3YIIbTATHI ACATEILHOCTH C TOCTABICHHBIMU IIEJISIMU;

MCITOJIb30BATh OMOJIOTUYECKHUE TOHATUS ISl OOBsICHEHUS (DAKTOB W SBICHUUN
YKABOM IIPUPOJBI;

CTPOUTH JIOTMUECKHE PACCYXJICHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;



MIPUMEHSITh CXEMHO-MO/ICJIbHbIE cpeacTBa Ui peACTaBICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLICHUN B M3Y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKke  TMPOTUBOPEYUH  pPa3HOTO  POJA,  BBISIBIEHHBIX B Pa3UYHBIX
MH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI C y4E€TOM aHalu3a MUMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLICHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHIMIOJNHATH pabOTy B  YCJIOBHUSIX  PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e MCCJIEA0BATEIbCKHIE 1€HCTBUS:

BJIaJIETh HABBIKAMU YYEOHO-HCCIIEI0BATENbCKON U MTPOEKTHON JIESITEILHOCTH,
HaBbIKAMHM  pa3pelieHus mnpoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PElICHUs MPAKTUYECKUX 3aj1a4, TPUMEHECHHUIO
Pa3IMYHBIX METOAOB MO3HAHMUS;

WCIIOJB30BaTh PA3JIUYHbIE BHUIBl JESITEIBHOCTH IO TOJYYEHUIO HOBOTO
3HAHMS, €r0 HHTEpPHpeTalH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYyaIUsX, B TOM YHUCJIE TIPU CO3JaHUU YUECOHBIX U COIUATIbHBIX ITPOCKTOB;

(hopMUpOBaTh HAYYHBIN THUIT MBIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KIJIFOUEBBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTh H (HOPMYIUPOBATH COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBIABJISITh NPUYMHHO-CJIEACTBEHHBIE CBA3M U AaKTyaJIUu3UpOBAThH 3ajady,
BBIJIBUTAaTh TUIOTE3Y €€ PEIICHUs, HaXOJIWTh apryMEHThl ISl JO0Ka3aTebCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJTM3UPOBATh TMOJYYECHHBIE B XOJ€ peUIeHUs 3aJaud  Pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OILIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIJISITh IICJICHANIPABICHHBIN TMOUCK IMEPEHOca CPEACTB M CIOCOOOB
JENCTBUSA B MPOPECCUOHAIBHYIO CPENY;

yMETh TEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYI0 M MPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEITbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTelH;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUTMHAIbHBIE MOAXOJbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTePHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmManmeii:



OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX HHPOpPMAIUH (TEKCTe Yy4eOHOTO
nocoOusi, Hay4YHO-MOMYJAPHOM JUTepaTtype, OHOJOTUYECKUX CIOBapsiX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3HPOBAThH
UH(GOPMAIIMIO PA3IUYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTHUECKU OLIEHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(GbopMyIUpPOBaTh 3alPOCHl U MPUMEHSATH Pa3IMYHbIE METOJIbI MPU MOUCKE U
otbope Ouosornueckor uHMOpMaIi, HEOOXOAUMOM IJisi BBITIOTHEHUS YYEOHBIX
3amad;

MpUOOpETaTh OMBIT MCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  TpEICTaBICHUS
ounonornyeckor nHpopmaruu (cxembl, TpaduKu, AUArpaMMbl, TaOIUIIbI, PUCYHKH
" JpyToe);

WCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
OMOJOrMYecKod HMHQPOpMALME: MNPUMEHATh XHUMHUYECKUE, (QU3nYeckue u
MaTeMaTU4YeCKUe 3HAKU U CUMBOJBI, (Hopmyiibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTJIS THOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PACO3HABAaHMS W 3alIUTBl  MHPOpMAIUH,
nHOOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBianeHue yHMBepPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) o01enmne:

OCYIIECTBISITH KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO Y4acCTBOBATH
B JIMAJIOTE WM TUCKYCCHM MO CYIIECTBY 0OCYyXJaeMoil TeMbl (YMEHHUE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBATH CYXICHUS OTHOCUTEIHHO BBIMIOJHEHUS TMpeiaraeMoi
3aJja4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HMIIUN JAPYTUX yYaCTHUKOB
auanora Wid JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHMs, MOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(IMKTHBIX CHUTYyalluH,
YMETh CMATYAaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMH CHOCOOaMM OOIIEHWS W B3aUMOJEHUCTBUS, MMOHUMATH
HaMEPEHUs JAPYTUX JIOJEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIarath CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl AeATEJbHOCTH:IOHUMATh W HCIIOJIb30BATh IMPEUMYIIECTBA
KOMaHTHOW ¥ UHJIMBUIYAIbHOU Pa0OTHI MPU PEIIEHUH OUOIOTHYECKOM MPOoOIIeMBbl,



00OCHOBBIBaTh HEOOXOJUMOCTh NMPUMEHEHHsI FPYNIOBBIX (POPM B3aUMOJEHCTBUS
pU pelieHUu yueOHOM 3a1auu;

BBHIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTHUBA;

[IPUHUMATh LEJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUIKEHUIO: COCTaBIISITh IUIAH JEHCTBUH,
pacupenensiTh poiad € YYETOM MHEHHH YYacCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa U KaXKJIOTO yYaCTHHMKA KOMAaHIbl B
oOuuit pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipeularatb HOBBIE ITPOEKTHI, OLEHUBATh HJEH C TMO3ULHUH HOBH3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIITh TO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusauus:

MCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS IS BBISABICHUS TIPOOJIEM U UX
pEIIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOMX ACHCTBMSX M MOCTYIIKax IO OTHOLIEHUIO K YKMBOW IIPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYILIECTBIISITh MMO3HABATENIbHYIO JAESTEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelbHOM
NEATEIBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIeHUs MpoOsiieMbl C  YUYETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIIOYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacIMpATh paMKH YYEOHOT0 MpeaMeETa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CHOoCOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO MIUPOKOW JPYyAULMU B
pa3HbIX 00JIACTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTHb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJaJ€Th  HABbIKAMM  TIO3HABAaTEIbHOM  peQUIeKCMM  Kak  OCO3HaHMUS
COBEpPUIAEMBIX JCHUCTBHM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U



OCHOBaHUI, UCHOJIb30BaTh MPHUEMBI pedIeKCUH IJI OLUEHKU CHUTyalluH, BbIOOpa
BEPHOI'O PEILLECHUS;

YMETh OIIEHMBATh PUCKH MU CBOEBPEMEHHO IPUHHUMATh PELICHUS 10 HX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU aHaJIU3€ pe3yJbTaToB
NEeSATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MIPUHUMATh ce0sl, MIOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU aHaJIU3€ pe3yJbTaToB
NEeSATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULUHU JPYIOro YeJ0BEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBOoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
Hay4HbI€ 3HAHUSI, YMEHHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JACSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHWUW B PA3JIMYHBIX YUYEOHBIX CHUTYAIMSX, 4 TAKKE B PEATbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenMeTHbie
pe3yNbTaThl MPEACTABICHBI IO FO1aM O00YyUYEHUS.

[IpenmeTHbIe pe3ynapTaThl OCBOEHUS yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJM OUOJIOTMU B CHCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHPOBAHMU COBPEMEHHON €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa U HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUUCKUX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pelICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATH COJEpkKAaHUE OHUOJIOTrMYECKUX TEPMUHOB M IMOHSATHUM:
KHU3Hb, KJETKa, OpraHu3M, MeTabonu3M (0OMEH BEHIECTB UM NpEeBpalleHHE
SHEPI'uM), TOMEOCTa3 (CaMOPETryJIsilvs), YPOBHEBAsI OpraHu3alus >KUBbIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PEMPOYKIIUS), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YyMEHUE W3JIaraTh OHOJIOTHMYECKHEe Teopun (KIETOYHAs, XPOMOCOMHa,
MYTAaIllMOHHAs, IIEHTpajbHAs JOrMa MOJICKYJISpHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOXKJICHUS KYJIbTYpHbIX pactenuii H. Y. BaBuioBa), onpeaensTe rpaHUIlbl
UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;



yMEHHUE BJIaJIETh METOJIaMHU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOMIOZCHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, NPOILECCOB M SIBICHHM, OpraHu3aius U IMPOBEIACHHE
OMOJIOTMYECKOTO  OKCIIEPUMEHTa,  BBIABIDKCHHWE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYHMHAMH, OOBSCHEHHE IMOJYYECHHBIX
pE3yNbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUM W 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICISTh CYIIECTBEHHBIE MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT M
DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] 3HEPTUU B KIIeTKe, (POTOCHMHTE3A,
IUTACTUYECKOTO0 W JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIJIOIOTBOPEHMS, PA3MHOKECHHS, WHIUBUAYaJIbHOTO pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH TMOJyYCHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJOTUYECKHX
NPOLIECCOB U SIBJICHUH, JIsl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IeNpl0 obOecredeHusi 0e30MacHOCTH CBOETO 3J0POBbSI M 3/I0POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUS] HOPM TPAaMOTHOTO TOBECHUS B OKPY KaroIIei
INPUPOHON cpesne, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBPEMEHHOMU Ouojoruu U OWOTEXHOJNOTMH I PalMOHAIBHOTO
MIPUPOIOTIONH30BAHUS;

YMEHHE peliaTh »JJEMEHTApHble TEeHEeTHYECKHEe 3aJadyl Ha MOHO- W
OUTUOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE Hacjle0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPUJTHOTO CKpPEIIMBAHUS IS Mpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOPHbIE M MpaKTUYECKHe padOThl, COOIHOIATh
mpaBuia mpu padboTe ¢ yueOHBIM 1 Ta0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPIPETHUPOBATH HHGPOPMALIUIO
OMOJIOTMYECKOTO  COJAEPIKAHMS, BKJIIOYAIONIYIO TIICEBIIOHAYYHBIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEAICTBa MAacCOBOW MH(GOpPMAIINHU, HAYYHO-TIOMYJIIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEOBAaHUN B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHWUS,
00001m1ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOIBKMX HCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MTOHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
Kj1acce JOJIKHBI OTPaXKAaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE W POJM OMOJIOTUU B CHCTEME HAYYHOTO
3HAHHMS €CTECTBEHHBIX HAyK, B (OPMHPOBAHHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa U HAYYHOTO MHPOBO33PEHHs, O BKIAJE POCCHHCKUX U



3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peUICHUs KU3HEHHBIX 3a/a4;

YMEHHE DPACKpPBIBaTh COJACPKAHME OHMOJOTHYECKUX TEPMHUHOB W TMOHSITHIA:
BU/JI, TOMYJISALMS, TeHODOH/, PBOTIONHNS, JBIKYIIUE CHIbI ((PAaKTOPhI) SBOJIIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHJI000pa30BaHUE, JKOJOTUYECKHE (AKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, pEAYyLEHTbl, LEeNu MUTaHus,
AKOJIOTUYECKas MUpaMuaa, OMoreoreHo3, onocdepa;

YMEHHE WH3jaraTh OHOJOTHYECKHE TEOpHH (SBONIONMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKass TEOpHsl SBOJIOIMH), 3aKOHBl W 3aKOHOMEPHOCTHU
(3aponpimeBoro cxoactea K. M. bapa, depenoBaHusi TJaBHBIX HampaBleHUH U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. W. Bepnaackoro),
OTIPENEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOAaMU HAYyYHOI'O TIO3HAHUS B OMOJIOTHUHU: HAOIIOACHHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, NPOILECCOB M SIBICHHM, OpraHu3aius U IMPOBEJACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIABIDKCHHWE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECyeMbIMH BEIWYHMHAMH, OOBSCHEHHE IMOJIYYECHHBIX
pE3yNbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSITHH, TEOPUA W 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE TPU3HAKH CTPOSHUS OHOIOTUYECKUX
OOBEKTOB: BHJOB, TOIMYJALWNA, MPOAYIEHTOB, KOHCYMEHTOB, pEIyIEHTOB,
OMOreoeHO30B U  3KOCHUCTEM, OCOOEHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOJIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJOTHYECKHX (PAKTOPOB Ha OpraHM3MBI, IEepeHoca
BEIIECTB W TIOTOKAa DJHEPTMHM B DKOCHCTEMaX, AHTPOINOTCHHBIX W3MEHEHHUU B
HKOCHCTEMax CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OHMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yYMEHHE TPUMEHSTh MOJyYEeHHbIE 3HAHUS I OOBSICHEHUS OWOIIOTUYECKUX
IIPOLIECCOB M SIBJICHHUM, IUISl NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEAHEBHOU
KU3HU C 1eNplo obOecredeHus O0e30MacHOCTH CBOETO 3A0POBbsI U 3/10pPOBbSA
OKPY KaIOIIUX JIOJeH, COO0IEHUS HOPM IPaMOTHOTO TIOBEICHUS B OKpY Karoei
NPUPOIHON cpele, TMOHUMAaHUE HEOOXOAWMOCTH WCIOJB30BaHUS JAOCTH)KCHUIN
COBPEMEHHOW OMOJIOTUH 7Sl PallMOHATILHOTO MPUPOIOTIONb30BAHHS,

yMEHHE pellaTh 3JeMEHTapHble OUOJIOrMYeCKUe 3aJaud, COCTABIIATH CXEMBI
MEPEeHOCca BEIECTB U YHEPTUHU B IKOCUCTEMaX (LIeTH MUTAHMUS);

YMEHHUE BBINOJIHATH JIa0OpaTOpHbIE M MpaKkTUYeCKue paboThl, COOIOIATh
npaBuia npu padbore ¢ yueOHbIM U Ja0OpaTOPHBIM 000PY10BAaHUEM;

yMEHHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HUHOOPMAIUIO
OMOJIOTUYECKOTO  COJEpP)KaHMs, BKIIOYAIONIYIO [ICEBJIOHAYYHbIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBa MAacCOBOW MH(GOpPMAIIUU, HAYYHO-TIOMYJIIPHBIC



MaTepuaibl),  pacCMaTpWBaTh  TrJ00adbHBIE  JKOJOTHYECKUE  TPOOIEMBI
COBPEMEHHOCTHU, (HOPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIIMIO;

YMEHHME CO03/1aBaTh COOCTBEHHBIE IHUChMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOIBKHX HCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MTOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4ecTBo
Ne i/ HanMeHnoBaHue pa3/ie/ioB U TeM YACOB duexkTpoHHble (HUGpoOBbLIEL)
NMPOrpamMMbl oOpa3oBaTe/ibHbIE pecypchl
Bceero
1 buonorus kak Hayka 2 bubymoreka LIOK
https://m.edsoo.ru/7f41¢292
) JKuBbI€ CHUCTEMBI M X 1 but6mmoreka [{OK
opraHusanus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTAaB U CTPOCHUE 3 bubnuoreka [JOK
KIIETKHU https://m.edsoo.ru/7f41¢292
bu6mmorexa [JOK
4 KU3HCACATENBHOCTE KIICTKH 6 https://m.edso0.1ru/7f41¢292
5 PazMHOXeHME U MHIUBUIYATBHOE 5 bubmuoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE U 3 bu6mmoreka [JOK
W3MEHYUBOCTh OPraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexuus oprann3moB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
8 [IpomexyTouHas aTTecTalus 1 Eubmioreka LOK
P y B https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 34
ITPOIT'PAMME
11 KUIACC
HaumenoBanme Koaun4yecTBo yacoB
DJIeKTpOHHbIe (LM(ppPOBbIE)
New/m | pasnenos u Tem oOpa3oBaTeJibHbIE peCypchl
NPOrpamMmbI Beero P pecyp
bu6morexa [JOK
1 OBoimonnoHHas bronoris ? https://m.edsoo.ru/7f41cc74
) Bo3aukHoBeHUE U 9 bu6mmoreka [JOK
pa3BUTHE KM3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
3 Opranusmsel u 6 bubnnorexa [JOK
OKpYy>Karolasi cpeia https://m.edsoo.ru/7f41cc74
4 CooOmecTBa u 9 bubmuoreka [JOK
JKOJIOTUYECKHUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 [TpoMexyTOYHAs aTTecTalys 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB 34
110 I[TPOI'PAMME




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
N Kosan4yecTBo 3
o
° Tema ypoka YACOB JIEKTPOHHBIE IU(PPOBBIE
n/n oOpa3oBaTe/ibHbIE pecypchl
Bcero
1 Bxo1HOM KOHTPOJIb
bu6mmoreka [JOK
2 buosorust B cucreme Hayk 1 https://m.edso00.1ru/863e¢6122
https://m.edsoo.ru/863e632a
MeTo bl TO3HAHUS KUBOU MPUPOIBI.

3 [TpakTnueckas padora Ne 1 1 bubmuoreka [IOK
«/cnonp3oBanue pa3aM4HbIX METOJIOB IIPU https://m.edsoo.1u/863e6122
W3YYCHUU OMOJIOTHYECKIX O0BEKTOBY

4 buonornueckue cucremsl, NpOLIECCHL U UX 1 bu6mmoreka [IOK
HU3y4YEHUE https://m.edso0.1ru/863e6564

5 XUMHUYECKUM cocTaB KJeTku. Bona u 1 bubmuoreka [{OK
MUHEpaJbHbIE COJIU https://m.edsoo.ru/863e674¢

bu6mmoreka [JOK

6 YresoaL. Jiamup! ! https://m.eds00.ru/863e¢6870

bubmuoreka [JOK

7 Benku. CoctaB u cTpoeHue 0elKoB 1 https://m.edsoo ru/863e6b72
depMeHTBI — OHMOJIOTHYECKHE
karanu3zaTopsl. JJabopaTropHas padora Ne 1

8 «I/ITS :IeH;eF;(I;ITanI/ITHIZIeTCIg;I ZIEFI/IBHTOCTI/I 1 bubnmorexa LIOK

y https://m.eds00.1ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
KaTaJyias3bl)»
bubmuoreka [{OK

9 Hyxneunossie kucnotsl. ATO 1 hitps://m.edsoo.ru/863c6dSc

but6mmoreka [IOK

10 Hexnetounsie (OpMbI )KU3HU — BUPYCHI 1 https://m.cdsoo. r/863¢7540

1 Hcropust 1 METOBI U3yYEHHUSI KIIETKU. 1 bubnuoreka [JOK
Kiierounas reopust https://m.edsoo.ru/863e6e88

12 Knerka kak nenoctHas KuBas cucTeMa 1
CrpoeHue 3yKapruoTHUYECKON KIIETKH.

JlaGopaTtopHnas pabota Ne 2 «M3yuenue
CT oe]iH:ﬁ I1);;;(?1( aZTeHI/Iﬁ «)KI/I]}SI(L)ITII:II;X bubmorexa [JOK
13 - 13160]3 o Gakcre HP;,I o MH;{ OCKOLOM ;{a 1 https://m.edso00.ru/863e6ff0
P P A P https://m.edsoo.1ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax U ux
OITMCAHHECY
bu6mmorexa [JOK
14 OOMeH BeIecTB I METab0Iu3M 1 https://m.cdsoo. r/863¢766¢
. bu6mmoreka [JOK
15 OHepreTHiccKuii 0omen ! https://m.edsoo.ru/863e7aae
16 ®dotocuHTe3. XeMOCUHTE3 1 Eubmiorexa TOK

https://m.edsoo.ru/863e7¢98




buocunres 6enka. Peakius MatpuaHOro

bu6mmoreka [JOK

17 cunTe3a. TpaHcisauus — OnocuHTe3 Oenka https://m.edsoo.ru/863e796¢
JKu3HeHHBIN KUK KICTKU. [leneHue
kJeTku. Muros. JlabopaTopHas pabora Ne

18 3 «Habmronenue MI/ITop3a BII)(HGTIE)aX bubmorexa [JOK

A https://m.edsoo.ru/863e7dc4
KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTaxy
. bu6mmorexa [JOK

19 Meiios https://m.edsoo.ru/863e7{4a

bu6mmoreka [JOK

20 DopMBI Pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX KIETOK.

71 OmnonotBopenue. JlaboparopHas padora bubnuoreka [JOK
Ne 4 «M3yuenue cTpoeHUs OJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX MUKpPOIIpENapaTax»

22 NHauBHyanbHOE pa3BUTHE OPraHU3MOB bubmmorexa TIOK

Y P p https://m.edsoo.ru/863e8436

23 I'eneTrika — Hayka O HaCJIEICTBEHHOCTH U bubnuoreka LIOK
U3MEHYUBOCTHU https://m.edsoo.1u/863e8612
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 1| I/ISHaKO]I: Monoru6 I/IH HOE bubmorexa [JOK

P ' pHA https://m.edso0.ru/863e8878
CKpELIMBAaHUE

75 JurubpunHoe ckpeuBaHue. 3aKkoH bubnuoreka [JOK
HE3aBHCHUMOI'0 HACJIEOBaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOe Hacae10BaHUE IPU3HAKOB.

JlaGopatopHas paborta Ne 5 «M3yuenue

26 PE3yIbTaTOB MOHOTHOPHUTHOTO 1 bubnuoreka [IOK
JUTUOPUIHOTO CKPEIUBAHUS Y https://m.edso0o.ru/863e8c60
Jp030(HITBI HA TOTOBBIX
MUKpOIpenapaTax

27 I'eneruka nona. HacnenoBanue npu3HaKkoB, bubnuorexa [JOK
CHEIUIEHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. HenacnencreenHas
U3MeH4YNBOCTh. JIabopaTopHas pabora Ne

28 6. Nzyuenne MmoauduKkanmoHHON bu6nuoreka [JOK
M3MEHYUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BAapUALMOHHOTO Ps1/1a U BApUALIUOHHOMN
KpUBOW»

HacnenctBenHast ”3MEHYUBOCTb.

29 JlaGopatopnast pabota Ne 7. « AHanmu3 bubnmoreka [JOK
MYTaIUi y 1po30(QHIIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpoOIpenaparax»

30 ['enetnka yenoBeka bubmrorexa [JOK

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

31 [IpomexyTOUHasI aTTecTalMs




bu6mmoreka [IOK

32 Cenexums Kak Hayka u Ipoece ! https://m.edsoo0.ru/863e9214
33 MeToibl M JOCTUKEHHUS CENEKIINU 1 bubnuorexa [JOK
pPaCTEHUH U KUBOTHBIX https://m.edsoo0.ru/863e9214
34 broTrexHoorus Kak oTpacib 1 bubnmoreka [JOK
IIPOU3BOJICTBA https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIIACC

N KoumuectBo 3
[
° Tema ypoka 4ACOB JIEKTPOHHBIE HU(POBLIE
n/n oOpa3oBaTe/ibHbIE pecypchl
Bcero
1 Bxo/1HOW KOHTPOJIb
2 OBOJIIOLIMSA U METOJIbI €€ U3yUYEeHHUS 1 bubmmorexa [JOK
b ! Y https://m.edsoo.ru/863ea20e
3 HcTopus pa3BuTHA IpECTaBICHUNA 00 1 bubmmorexa [IOK
SBOIIOLAHN https://m.edso00.1u/863e9570
bu6mmoreka [{OK
4 Mukpossotonus ! https://m.edsoo.ru/863e9cle
[Tonynsiiust Kak 3JIeMeHTapHast uHUIA
5 BUJIa U 3BoIrOITMH. JTaGoparopHas pabora 1 bubnmoreka [JOK
Ne 1 «CpaBHeHue BUIOB 110 https://m.edsoo0.ru/863e99¢6
MOP(}OJIOTHYECKOMY KPUTEPUIO)
6 JIBrKy1Me cuiibl (3JI€MEHTapHbIE | bubnmoreka [JOK
(hakTOpBI) SBOTIOLNH https://m.edsoo.ru/863e9da4
N bubmnoreka [HOK
7 EcTecTBenHsbIit 0TOOD 1 ero GopMbl 1 hitps://m.cdsoo.ru/863¢9ed0
Pe3ynbrathl 3BOMIOIMK:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
3 BUJ000pazoBanue. Jlaboparopuas pabota | bubmuorexa [JOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHu3ma 1 €€ OTHOCUTEIIBHOTO
XapaKTepay
9 Hanpasnenust 1 myTH MakpO3BOJIIOLUA 1 bubmorexa [JOK
P y P N https://m.edsoo.ru/863e9¢cle
10 HeobpatumocTs SBOTIONNMN 1
11 Ucrtopus sxu3nu Ha 3emiie 1 METObI € 1
U3yYEHUs
12 I'unoTe3bl NpoOUCXOKACHMS )KU3HU Ha 1 bubmmorexa [IOK
3emie https://m.edsoo.ru/863ea5a6
13 PazButue xu3HM Ha 3eMIie 10 Ipam U 1 bubnmnoreka [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOIUU
PaCTUTENBHOTO U KUBOTHOTO MUPA.
bu6mmorexa [JOK
14 [TpakTuueckas padora Ne 1 «HSZ"IGHI/IG 1 hitps:/m.cdsoo.ru/863ca8be
HCKOMaeMbIX OCTAaTKOB pPAaCTEHUI U
YKUBOTHBIX B KOJIJICKIIMSIX)
15 CoBpeMeHHas cucTeMa OpraHu4ecKoro | bubmuorexa [JOK
MHpa https://m.edsoo.ru/863¢a48e
bu6mmoreka [JOK
16 DBOJIOIMS YeTIOBEeKa (aHTPOIIOTEeHE3) 1 htps://m.edsoo ru/863eac2c
17 JIBrokymme cuiibl (hakTops) 1 bubnuoreka [{OK




AHTPOIIOICHE3a

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

18 OCHOBHBIE CTAaIUY DBOJIIOINA YETOBEKA

YenoBedyeckue pachkl U NPUPOJIHBIE bubnnoreka [JOK
19 1
ajanTanny YyeJloBeKa https://m.edsoo.ru/863eaca2
20 O606mieHue o Teme «Bo3HUKHOBEHHE U 1
pa3BUTHE )KU3HU HA 3eMIIE)
21 DKOJIOTHSI KaK HayKa 1
Cpensl 00uTaHUS U YKOJIOTHICCKHE Bbu6mmoreka [JOK
22 1
(hakTopbl https://m.edsoo.ru/863eafec
AlGuoTtnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
23 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT 1 bubnuorexa [JOK
obutanusy. JlaboparopHas padota Ne 4. https://m.edsoo.ru/863eb10e
«BrnusiHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIeyCay
bu6mmoreka [JOK
24 | buoruueckue dakTops! ! hitps://m.eds00.ru/863¢b348
DKOJIOTHYECKHE XapaKTePUCTUKU
75 nomyJsiun. [Ipaktudeckas padora Ne 2 1
«IToAaCYET MIOTHOCTH MOMYJIALIMN Pa3HBIX
BUJIOB PACTCHHI»
Bbu6mmorexa [JOK
26 Coob1ecTBa OpraHu3MoB — OHOIICHO3 1 hitps://m cdsoo ru/863eb46a
bu6mmoreka [JOK
27 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 hitps://m.cdsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNIN IKOCUCTEMBI.
28 Dxosornueckue nupamubl. CBoiicTBa 1 Bubmiorexa [IOK
' https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus
29 [IpomexxyTodHas aTTecTanus 1
30 [IpupoHbIe SKOCUCTEMBI 1
31 AHTPOINOTr€HHbIE SKOCUCTEMBI 1
3 buocdepa — rinobanbHas 3xocucTeMa | bubnuorexa [IOK
3emiun https://m.edsoo.ru/863ebb5e
33 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnnorexa [IOK
o6uocdepsl https://m.edsoo.ru/863ebd16
UYenosedecTBO B Ouochepe 3emiu.
34 CocymecTBoBaHuE Hp(II/)Ipl(D)I[BI u 1 Bubmorexa TOK
https://m.edsoo.ru/863ebale
YeJI0BEUECTBA
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* buonorus, 10 xmacc/ Ilaceunux B.B., Kamenckuii A.A., PyomosB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., Akuronepnoe o6mectBo «3narenbcTBo
«IIpocseienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue /Ilon pexn. Ilaceunuka B.B., AknronepHoe o61iectBo «3narenbeTBo

«IIpocsemieHue»
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