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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbpl MO OHOJIOTHH TEOPETUYECKYIO OCHOBY IS
OTIPEICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJCPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1€, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakkKe IMOJOXKEHUS O
cneruuke Onooruu, e€ 3HaYCHUH B MTO3HAHUH KUBOM MPUPOJIBI U 00eCIIedeHNUN
CYIIIECTBOBAHMSI YeJIOBEYECKOTO 00miecTBa. COTsIacCHO HA3BaHHBIM TIOJIOKCHHSIM,
OTpe/IeIeHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelCTaBleHHWE O IeNsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUSA OOYHAIOUIUXCS CpEJCTBAMU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH OOpa3oBaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmnporpaMmme mo OuOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
JeATeIbHOCTH/YU4eOHbIX JIEUCTBUN OOYYarOIIUXCSd 1O OCBOCHUIO COJEPHKAHUS
OMOJOTMYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABIEHHOCTh HAa pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUHN JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKarouled MpUpOIHOU cpene.
[TosTOMy Hapsy ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHUH, a TaKKe 3HAHUU O
CTPOCHHUH >KUBBIX CUCTEM PA3HOTO paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHHU YJEJI€HO BHUMAaHHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHM B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(OUIAKTHUKYA HACIEJACTBEHHBIX 3a00JIEBaHMA YENIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
[€JIECO00Pa3HOr0 TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaiamu3a
BIIMSIHUSL XO3SUCTBEHHON AESATETbHOCTH YEJIOBEKa HAa COCTOSHHE MPUPOIHBIX U



MCKYCCTBEHHBIX DKOCUCTEM. Y CUIIEHME BHUMAHHMSI K MPUKJIATHON HAIPABICHHOCTH
yuyeOHoro mnpenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO O0OecreueHus
YCIIOBUM JUIsl pEIICHUS] OJTHOM M3 aKTyalbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraer (opMUpoBaHHE Y  OOydarouuxcs
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAy4YHOM KapTUHE MHpA, paclIMpsieT U 0000IIaeT 3HAHUA O KUBOW NpUpoje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd W HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, YKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOILIECHHS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 61oiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX © HMH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHM C
MPEACTABICHUSIMU U3 JIPYTUX y4€OHBIX MPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEAHA3HAYEHUU Y4YeOHOro mnpeaMeTta
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJAEpKaHUsA, TMPEJCTABICHHOTO B IporpaMMme IIo
OHnoNIOTHN.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJIbTypocOOOpPa3HOTO NOAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUecKor aestenbHOocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUMN
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CITY>KaT OCHOBOM JIJIsi (hopMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  TyYMaHH3AIUU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MaTepualia B IpOrpamMme Io
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «bruonorus»



BBIJICJIEHBI CIIEYIOLINE COAEpKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Knerka kak Ouosoruueckas cucrema», «OpraHusM Kak
ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ue OpPraHu4ecKOro Mupay,
«OBOJIIOLMS KUBON PUPOJB», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3alMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHH
UCITOJIB30BaTh 3TU 3HAHMS I TPAaMOTHBIX JCWCTBUU B OTHOIIEHHMH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX IPOOIIEM.

Jloctmxenue e u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOLUX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbI 3HAHUH O OWOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaxX, CIyXaIIUX OCHOBOU
Uil (pOPMUPOBAHUSL NPENCTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OPraHU3allMH, BBIIAKOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

(dopMupoBaHue y OOYYaIOIIMXCS MO3HABATEIbHBIX, WHTEUIEKTyaJIbHbIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UAEH M MOJXOJOB K M3YUYEHHUIO UBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa JKMBOW IPUPOABI HAa OCHOBAaHMM 3HAHUM M OIBITA, IOJIYYEHHBIX IPH
M3y4YeHUH OMOJIOTHH;

dopMupoBaHue y OOy4YaIOIIMXCS YMEHHHM WIIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIIECHUS K HEH, COOIIOICHHUS ATHICCKHUX
HOPM IIpU MIPOBEIECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.



B cucreme cpemnero oOmiero oOpasoBanust «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTeIbHBIM YUEOHBIM MPEAMETOM, BXOISIIAM B
cocTaB IpeaIMeTHOM 06macTi « EcTecTBeHHO-HAYYHBIC TIPEIMETHD.

Jiis u3ydenusi Onosioruu Ha 6a30BOM ypOBHE CPEHETO OOIIero 0Opa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (OpMHUPOBAaHMHM COBPEMEHHON HAy4YHOW KAapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [{x. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) Kak MpeaAMeET u3ydeHus: ouonoruu. OTindne
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTe0IeHOTUUSCKui), OMOChEpPHBIN.

JdeMoHCTpaum:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MmoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKHM COCTaB KIIETKA. XHUMHUYECKUE HJIEMEHTBI: MaKpOSJEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI W MHUHEPaAIbHBIX BellecTB B KkieTke. lloxnepxkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnumblie 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmenTsl. Buramussbl.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuibel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ UAPOPUIBHO-
ruapodoOHbIe  cBoWcTBA. buomornueckne ¢GyHkmmm unuaoB. CpaBHEHHE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u dbynknuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIHH.

[{utonorus — Hayka o kieTke. Kiietounas Teopus — mpuMep B3aUMOJAECUCTBHUS
unen u (paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yUYCHUS KIICTKHU.

Knerka xak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpPOEHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMUS PACTUTEIBHOM, >KUBOTHOM H
rpUOHON KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat [onbmxw,
Tu30coMbl. [10yaBTOHOMHBIE OpPraHOW[Ibl KIJIETKU: MHUTOXOHIPHUH, IIACTHIBI.
[Ipoucxoxknenne MUTOXOHApWM u TwiacTua. Bunbr mmactun. HememOpannbie
OpTraHOUJbl KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHTpP, LEHTPHUOJU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sjpa: siaepHas o00J0YKa,
KapHoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KIETKE.

JdeMoHCTpaum:

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

Huarpammel:  «PacnpenenieHue XUMHYECKUMX DJJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOUM MPUPOIE».

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,



«Ctpoenue pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenune monexysl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHUE KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuas».

OOopynioBaHHE: CBETOBOM MHUKPOCKON, OOOpYJIOBaHWE I NPOBEACHHUSA
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTanasbl).

JlabopatopHass pabota No 2. «l3ydyeHwe CTpoeHHsS KIETOK pacCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIMpEenaparax U HUxX
OTHUCAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALIMS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIIUSA (PHEPTeTUUECKUl OOMEH) — JIBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabon3ma.

Tunbl oOMeHa BeliecTB: aBTOTPO(MHBINA U rerepoTpodHbii. Pois dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUHU B KIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYyJIUPOBaHUE OJHEPruu B KIETKE. OTalbl JSHEPreTUYECKOro oOMeHa.
['muxonu3. bpoxkenne u ero Buabl. KuciopomHoe OKHCICHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUIECKOro OOMEHa.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus reHetmyeckoil uHpoOpManuu B KIETKE. | @HETHMYECKHH KOJ W €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI M KMU3HEHHOTO IIMKJIa BHUPYCOB.



bakrepuodarn. bonesnm pacreHuid, KWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

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

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enka», « CTpoeHue KIETKU», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKII, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JumiouaHeIi W TatulOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbL.
[uTosiOrMUEeCKHE OCHOBBI PAa3MHOKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHA
OpPraHU3MOB.

Henenne knetkn — muto3. Cramguu murtosa. [Ipoueccel, mpoucxoasumume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYecKuii CMBICT MUTO3A.

[Tporpammupyemast rubenb KJISTKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPTraHU3MOB: OecIoyioe U 1mosioBoe. Bubl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHWE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYCHUE JIJIA CEJICKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIANYHUS OT OECI0JIOrO.

Meito3. Cranuu meiio3a. IIpoueccel, npoucxonsdiine Ha CTagusx MeHosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3HAYEHHE MENO03a.

["ameTorenes — mporecc 0Opa3oBaHWs TOJOBBIX KJIETOK Yy IKHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SIMYHUKU. OOpa3oBaHWE W PAa3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOCHHUSI SMIIEKIETOK U crepmMaTo30uaoB. OII0J0TBOPEHUE.
ITaprenorenes.

WunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:



npoOieHune, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pasBuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TMpPsAMOE, Hempsmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIS
ypOJCTBA.

Poct u pasButue pacreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pAaCTEHUI», «BeretaTuBHOE pa3MHOKEHUE
pactenmity, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «llpsmoe n HEenpsMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIUX U
4enoBeKa», «OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJICKOITATAIOWIETO», «SHIeKIIeTKa MeKonuTarumeroy, «Kapuoknnes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/legeHue KIeTKu», MOJIEIb
JAHK, monens meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHble U NpakTH4YecKUue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy.

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparax».

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhi1). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuiHOe CKpelMBaHHEe. 3aKOH €IMHO-00pa3vs THOPHIOB IEPBOTO
nokoneHud. IlpaBuno JgoMuHUpOBaHMS. 3aKOH paCIUCIUICHUS IPU3HAKOB.
['unoresa yuctotel ramer. [loHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelmMBaHWe. 3aKOH  HE3aBUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  [luToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
Ananusupymoliee ckpenpanue. Fcrnonp3o0BaHne aHaIu3upyOIEro CKPEIuBaHNs
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.



CuemnieHHoe  HacineioBaHue mpu3HakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHWIO TeHOB. HapyllleHne ClenieHus reHoB B pe3yJIbTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHE KAPTHI.

['eHetnka mosa. XpoOMOCOMHOE ONpeAETeHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['OoMoraMeTHble W TeTeporameTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUVICHHBIX C MTOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsI KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KauyECTBEHHBIE NMPU3HAKU U KX
HopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, HU3MEHUMUBOCTh. KoMOUHATHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUMUBOCTh. Kitaccudukanuys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHUM. CoBpeMeHHOE ONPEACICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'EHOTUIIMPOBAHUE, B TOM YHUCIIE C TOMOIIbIO
[11P-ananu3a. HacnenacTtBeHuble 3a0o0jeBaHUs YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIPacloiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W TreHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUMIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TC€HETUKH B MIPEJOTBPAIICHUH U JICYCHUU TeHETUYECKUX 3a00JICBaHUN YeJIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
UTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI U €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JlurubpuagHoe  CKpeIIMBaHUEY,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«BzauMopeiicTBie aJUIeNbHBIX TE€HOB», «l'@HEeTHMYeCKHe KapThl PACTCHUH,
JKUBOTHBIX W 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOrO0 ¢ 1monom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Bumbl



U3MEHYMBOCTHY», «MoaudukalmoHHas W3MEHYMBOCTH», «HacnenoBanue pesyc-
(dakropar, «I'eHeTnKa rpynin KpoBu», « MyTallMOHHAs U3MEHYUBOCTDY.

OobopyznoBanue: Mojenu-anuIMKaun  «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«Hemnonnoe nomuHupoBaHue», «JlurubpunHoe ckpemmBanue», «llepexpécr
XpOMOCOM», MHUKPOCKON M MHUKpompemnapar «Jpo3zodumia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabGopaTtopHas pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPUIAHOTO W
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaboparopHas padota Ne 6. «M3yueHne Moau(pUKAITMOHHON W3MEHUMBOCTH,
IIOCTPOEHUE BapUaLMOHHOIO PsAJa U BaApUALIMOHHON KPUBOI.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTauuid y Jpo30(Quibl HA TOTOBBIX
MHKPOIIPETIAPATAX .

[IpakTueckass pabora Ne 2. «CocraBieHWE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALUS.
VYuyenue H. UW. BaBumoBa 0 1eHTpax MNPOUCXOKIACHUS U MHOTooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OLEHKa JKCTephepa. bIuM3KOpoaCTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YMCTHIX JIMHUU.
['ereposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpeuluBaHUE — ayTOPUIUHT.
OtnanénHast rtubpuamzauus U e€ ycnexu. VICKYCCTBEHHBIM MyTareHes M
IIOJIyYEHHUE TNOJIMIUIONJIOB. JIOCTMI)KEHMsSI CEINeKLUU pAaCTeHUM, XUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NPOU3BOACTBA. |'€HHAs WHXKEHepus. OTambl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KJiloHMpOBaHWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Okojoruueckue W dTudeckue  mpoosmempl. MO —  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanumu:

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

Tabmuupl 1 cxembl: kapta «LleHTpbl NpoMCXOXKIAEHHS W MHOroo0Opasus
KyJbTYPHBIX pacTeHui», «[lopoapl fOMaIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX



pactenui», «Otnanéanas rudpuauzanusy, «Padoter akagemuka M. @. iBanoBay,
«Ilomummonaus», «OOBEKTHl OHOTEXHOJNOTHUN», «KieTouHble KyabTypel U
KJIOHUpOBaHHe», « KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJIOB M KOPHETIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pactenuii, repoapuii «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHXKEHUS CENEKIMU PACTEHUU U
JKHBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATCNIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SHCTBO, JIaOOpaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoJrOHOHHASI OHOJIOTHS.

[IpennochUlki BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. ODBOJIOLIMOHHAS
Teopust U €€ MeCcTO B OUOJIOTHHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa ABOJONUU. [laneoHTONIOrMUECKHE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BUJIOB B MAJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIE (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M pPa3iauuusi SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTMYHbBIC, AHAJIIOTUYHbIC,
PYJIMMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell Yy BcCex
OpraHU3MOB.

OpomonmonHas Teopusi Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
JapBUHM3MA. JIBWOKYIIME CHJIBI DBOJIIOIMU BHUJIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bostonuu (CTD) 1 €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloOHHbIN
mpoiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymsIMOHHBIE BOJHBI U Apeid
reHoB. V3oJ1ust 1 Murparus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qgakrop sBomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB KakK pe3yJbTaT dBOJOIUU. [Ipumeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl M UIUO-a AN TAIHH.



Bun wu BugooOpazoBanume. Kpurepun Buga. OcHoOBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJIOrHIecKoe.

MakposBomorusi. PopMbl  IBONIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTh 3BOIOIUY.

[IpoucxoxaeHne OT HeCeUMaNIM3UPOBAaHHBIX NMpenkoB. lIporpeccupyromas
crenuaIn3anys. ATanTUBHAS paIAALML.

JlemoHcTpanum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabnuubl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroo0pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHnHas
U3MEHYHUBOCTH», «Apomopdo3b», «Unmoamantaumm», «OO0mas aereHepauus,
«/IBmxymue cuibel 3Bomouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoO0IeHHOCTh OpraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUO0OPAa30BAHUEY.

O0opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHbIMU THIIAMU OKPAaCKH,
Ha0oOp IUIOOB U CeMsIH, KosuieKus «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN Yy
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoyuieKuus «PopMbl COXPaHHOCTH
HUCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojenb ammmkauus «llepekpéct
XpOMOCOM», BJIaXHbIE Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtne
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUYECKOMY
KPUTEPHUIO.

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuyHble TPENCTABICHHUS O 3apOXKACHHHM >KU3HU. HaydHbple THnIoTe3sl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTATBHOE MOATBEPKIACHUE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBomronuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX



CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKU. [lepBble KIETKM W HMX 3BOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas 3pa u €€ nepuoabl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITYPUNUCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so301ickas 3pa u €€ NepUOabl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaliHo30Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TE€OJOTHYECKUX MporeccoB. OCHOBHBIE ATaIlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd U
KUBOTHBIX. [I0siBJIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOrO MHpa Kak OTpaxkeHue 3Boyronuu. OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIbI OPTaHU3MOB.

OBOJIIOLIMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PasBurue nmpeacraBiieHuil o
IIPOUCXOKICHUHM 4YelIoBeKa. Meronsl u3ydeHus anTponoreHesa. (CxonacrBa u
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTopbl)  aHTpPOMOTreHe3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmiecTBEHHbI o00pa3  KU3HH,
W3TOTOBJICHUE OPYIUN TPYZAa, MBILLICHHUE, PEYb.

OCHOBHBIE CTAIMM W BETBU JBOJIIOIMU YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
ymeneli, YenoBek mnpsamMoxomdammnii, YenoBek HeanaepTranbckui, Yenosek
pa3ymHbIil. Haxoakum uCKOmaeMbIX OCTaTKOB, BpPEMSI CYIIECTBOBAaHHS, 00JIACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

UYenoBeuecknie  packl. OCHOBHBIE  OOJBIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepuKaHckasi).  UepTsl  MPUCHIOCOOJEHHOCTH  MpEICTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMe COJIHEYHOM CHCTEMEBI», «Pa3BuTHE
opraHuueckoro wmupa», «PactutenpHas kietka», <OKUBOTHas  KJIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNaJICOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeNoBeKa», «llpeBHenmmue moam», «pesHue momn», «llepsbie
COBPEMEHHBIE JIIOAN», «HeII0BEUECKUE Pachly.



O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHBOHIIA), CIJENKH WIIU
U300pKEHHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyoOuna, ckpebna), TeoxpoHoyioruueckass Tabnuna, KoJuiekuusa «Dopmbl
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

[Tpaktrueckas padbora Ne 1. «M3ydeHue MCKOMaeMbIX OCTATKOB PAaCTEHUN U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IBOJIOLUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYy KamoLas cpeaa.

DKOJIOTHS KaK HayKa. 3aJau U pa3Jiesbl SKOJIOTHMH. MeTOo bl SKOJIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHASI.

Okonoruueckue (daktopel. Kiaccudukarusi 5KoJIOTUYECKHX (PAKTOPOB:
abuoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIE. JIeHCTBHE HSKOJOTUYECKHUX
(GhaKkTOpOB Ha OPTaHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckne puTMBl.

buotnueckue (bakTophI. Bunggsr OMOTUYECKUX B3aMOJIECTBUU:
KOHKYPEHIUSI, XUIITHUYEeCTBO, cUMOMO03 U ero (opmel. [lapasutusm, koomneparus,
MyTyajqu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKMX B3aUMOJICHCTBHH JUIs CYIIICCTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyiauuu. (OCHOBHBIE MOKa3aTeau
NOMYJSILMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uciIeHHOCTU MOMYJISIUUA U €€ PeryJisiiusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensp.

Tabmuubr u cxemsl: kapta «[Ipupogusie 30HBI 3eMany, «Cpeasl oOUTaHUS
opranu3MoBy», «®Doronepuoausm», «llonmynsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISUUU UHDY30puu-Typenbkny, «llumieBbie nenm».

JlaGopaTopHble U MpaKTUYECKHE PadOThI:

JlabGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOHUTaHU.



JlaGoparopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH NOMYJISIUNA Pa3HbIX BUIOB
pacTeHU.

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

Coo0miecTBO opranm3MoB — OuoiieHo3. CTpyKTypbl OHOIICHO3a: BUAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
OHOLIEHO3E.

Dkonoruuecknue cuctembl (dkocuctreMsbl). [loHsaTne 006 »skocuctemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOYILICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BelECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (mUILEBbIE) YPOBHU »HKOCUCTEMBbI. [luileBble LENU U CETH.
OCHOBHBIE TIOKa3aTENM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYHBOCTD, CAaMOpETyYIIsIusl, pazsutue. CyKIieccus.

[TpuponHble SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOMHOIO
WJIA LIMPOKOJINCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTU »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anbHONM 3KocucTeMbl. JluHamuueckoe paBHOBecMe U oOpaTHasi CBsI3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXMMHUYECKHE IIMKIIbI 3JIEMEHTOB (yriepoaa,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHUS B Orocdepe.
['1o6anbHBIE IKOJIOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHHE IPUPOJIBI u YeJI0BEYECTRA. CoxpaHnenue
OoropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VOpaBJICHHUS TPUPOJHBIMU pecypcaMH M WX HCHOib30BaHue. JlocTkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumpr u cxemsl: «IlumeBsie 1enu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemn muTanusy, «IKoJoTHUECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA UIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA



XBOWHOTO  Jeca», «buoneno3d Bomoémay», «Arpoueno3», «lIpumepHbie
aQHTPOIIOTCHHBIC  BO3JCUCTBUSA Ha mpupoay», «BaxHelmme HCTOYHUKU
3arpsi3HEHMs BO3/lyXa U I'PYHTOBBIX BOA», «IlouBa — BakKHEHIIAsl COCTaBIAIOMIAS
ouocgeps», «Pakropsl Aerpaganuu nousy, «llapaukossiil 3pdexT», «PakTopshl
paZvoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

ObopynoBanue: Mojenb-anmIuKaus «Tunuuneie OHOIEHO3BD», TepObapuit
«PacturenbHble coobmiecTBa», Komiekunu «bruonenos», «Bpeaurenu BaxkHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
JKUBOTHBIX, IPUHALJICKAIINE K PA3HBIM JKOJOTMYECKUM TIPYIIIAM OJHOTO BH[A,
Kpacnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pPacTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXXJaHCKOM MJAECHTUYHOCTH — FOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPENIENICHHUI0, HajJu4yhe MOTHBaUM K  OOy4YeHHI0  OHOJIOoTHuH,
[[EJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIIUN Pa3BUTUS OUOJOTUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS IpeaMera «bUoJorus» JOCTUrarTCS B
CAUHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUSI U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAULIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUpOIE U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUi OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS



c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB M OOsI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEpPE]
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTUXEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/E;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ueiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KEHHIO M 3amute OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauusiMu Hapo10B Poccuu;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHHUE SMOIIMOHAIBHOTO BO3/ICHCTBHS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTy YU :

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJl U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWI WHJIMBHIYAJIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOIECHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHE IEHHOCTH MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHbIE KM3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKM 1EJIECO00pa3HOE OTHOIIEHHE K MNPUPOJIE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKaroUIEH Cpebl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS MpU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  MOBEIEHUS B MPUPOJIE,



HAlNpaBJICHHBIX HA COXPAaHCHUE DPABHOBECHUS B HKOCUCTEMaxX, OXpPaHy BHUJIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENPUATHE JEHUCTBUM, MNPUHOCIIIMX BpEl  OKPYKAKOLIEH
NPUPOIAHON cpejie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATH UX;

HAJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBIIIICHUS, YKOJTOTUYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATENIbCKOW KYJBTYpbl KaK CpPEACTBA
B3aUMOJCUCTBUS MEXAY JIFOJbMU Y IIO3HAHUS MUPA;

NOHUMAaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUs €€ pOJu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE IMPHUPOJIbI, YeJOBEKa U
oOl1lecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MPoOIeM
COXPAaHEHHUs TPUPOJHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieuyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3IaHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaThb PECypCHbIe  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (OPMUPOBAHHMIO HOBBIX CTaHJIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUUM OHMOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH,

IMOHMMAaHKUE CYIIHOCTH METOAOB MO3HAHUs, UCMOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOISANIMX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
VMMEIOIIMNXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;



CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTU HAyYHOU JEeSATENbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO M UCCIIEI0BATEIbCKYIO ACITEIbHOCTh HHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEephIBHOMY  00Opa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, MPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,
pEryJsiTUBHBIC), o0ecreunBaroIIne dbopmupoBaHue GbyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
oOyJaronmxcs HCITOJTH30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,
MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUSI MPOTPAMMBI CPEIHErO OOIIEero
o0pa30BaHus JOJDKHBI OTPAXKATh:

OBaaneHue YHHMBepPCAJIbLHbIMH yueOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE JeiiCTBUSI:

CaMOCTOATENLHO  (OpMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTpENCIATh 1ETU JeATECILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LICIISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU MIPUPOLBI;



CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAyKTUBHEIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEICTaBIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKK€  TMPOTUBOPEUMU  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEeJsIM, OLIEHUBATh PUCKH TOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJI€Th HABBIKAMH y4e€OHO-UCCIIEIOBATEIBCKOM U MPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TIO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BHUIBI JCSITCIBHOCTH MO TOJYyYEHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlHH, MNPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YUYCOHBIX
CUTYaIHMsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh Hu (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEIbLHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apTyMEHTHI IJIs JI0Ka3aTelIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHN PEIIICHHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATh IEJICHAINIPABICHHBIN TOMCK TMEpeHOca CPEACTB M CIOCO00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh TIEPCHOCHUTHh 3HAHUS B IO3HABATEIBHYIO M TPAKTHYCCKYIO O00JacTH
KU3HEIEITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTe;



BBIIBUTaTh HOBBIE HJIE€W, MpeUiaraTh OPUTHHAIbHBIE MOIXOAbl U PELICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmaunmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAINK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpoBaTh 3alpPOChl U MPUMEHSTH PA3IUYHbIE METOJbI MPU MOUCKE U
otbope Ouosornueckor mHMOpMaIKM, HEOOXOUMOM JIJIs1 BBITIOJIHEHUSI yYEOHBIX
3ajiay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIB30BaHUS PA3IHUHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMy  MpEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMHM  pAacloO3HaBaHWS W 3aUTHl  WH)OpMaIuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o6menmne:

OCYIIECTBISTh KOMMYHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TpeiaraeMon
3aJ]auM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3MIMH APYTUX YYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOINECHWS W B3aUMOJCHCTBHUS, MMOHUMATH
HaAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esiTeJIbHOCTh:

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI IPH peIIEHUN OHUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMAaTHUKy W METOJAbl COBMECTHBIX JCHCTBUM € Y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAMHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKEHHIO: COCTaBJIATH IUIAH JEHCTBUM,
pacmpenenarTb pojud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLICHMBaTh WJEU C TMO3WLHUKA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJACHUE B Pa3IU4HBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICHHUA NPOOJIEM U UX
pEIIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTb, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30oBaTelbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENILHO COCTABJISITH IUIAH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHWM, TMOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIBTYPHBIM YPOBEHb.



2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHTYallUsSIM, BHOCHUTh KOPPEKTHUBBI B JICATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJICTh ~ HaBBIKAMHM  IIO3HABATEIbHOH  peIeKCMM KaK  OCO3HAHUS
COBEpIIACMBIX JCHCTBHH M MBICIUTCIBHBIX IPOIECCOB, WX pE3YJIBTaTOB M
OCHOBaHMH, MCIOJIB30BaTh MPHEMBI PeQIICKCHH IS OIICHKW CHUTYaIldd, BBHIOOpPA
BEPHOI'O PEIICHUS;

yYMETh OIICHUBAaTh PHCKH W CBOCBPEMCHHO NPHUHUMATH PEIICHUS 10 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX MPH aHAIW3e pe3yJbTaToB
JCSITCTIbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH ceOsl, TOHMMas CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX IPH aHaJu3e pPe3yJIbTaToOB
JCSATCIIBHOCTH;

pHU3HaBaTh CBOE MIPABO U TMPABO JPYTUX HA OIIHNOKY;

pa3BHUBaTh CIIOCOOHOCTh TOHUMATh MUP C TIO3UITUH JIPYTOro YEeIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamMera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI NEUCTBUN MO OCBOCHUIO, MHTEPIPETALUN U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4eOHBIX CUTYyallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl MPEACTABICHBI IO TOaM O0yUYEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHMpa M HAy4YHOIO MHUPOBO33PEHMS, O BKJIAJE POCCUHCKHX WU
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/a4;

YMEHUE PpACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEH BEIIeCTB M IpPEBpallleHUE
HHEPrUmn), TOMEOCTa3 (CaMOperyJssiius), ypOBHEBasI OpraHu3alis *KUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIaJIeTh METOIaMHU HAYYHOTO TIO3HAHUS B OMOJIOTHHU: HAOIIOJCHNUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHUH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHa BEILECTB U MPEBpALICHUs] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTMYEcCKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKarolei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIHOJb30BaHUS JOCTHIKEHUN
COBPEMEHHOM OHoI0rNu U OMOTEXHOJIOTUHA Uil  PAlMOHAIBLHOTO
IPUPOAOIIOIb30BAHNS;

YMEHUE pellaTh DJJIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAaclleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTMOPHIHOTO CKpPEIMBAaHUs ISl Tpe/iCKa3aHMsl HAClelIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W TPAKTUYECKHUE padOThl, COOIIOJATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh U HUHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTHUH;



YMEHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIC M YCTHBIE COOOIICHUS,
0000111ast OMOJIOTHYECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJOTHH.

[IpeameTHble pe3yNbTaThl OCBOCHMS yueOHOro mnpeameta «buonorus» ¢ 11
KJlacce JOJDKHBI OTPAKATh:

c(hOpMHPOBAHHOCTH 3HAHUW O MECTE U PO OMOJIOTHH B CHCTEME HAyIHOTO
3HAHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTWHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHMCKUX M
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEeUICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
BU/JI, TOMYJISLUS, TEHOPOH, IBOJIOLHUS, ABMKYIIUE CUIBI ((haKkTOpbl) SBOJIOINH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, JKOJOTHYECKHE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMA  IUTaHUS,
AKOJIOTHYECKas MUpaMuga, OuoreoreHos, ouocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE TeOopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKasi TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. boapa, uepenoBaHusi rjiaBHBIX HaIpaBiICHUN U
nyteit spomonuu A. H. CeepiioBa, yuenusi o ouochepe B. U. Bepnaackoro),
OTIPEEISITh TPAHUIIBI HX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OTMCAHKE YKUBBIX CHCTEM, TPOIECCOB M SBJICHHM, OpraHW3alus W IPOBEICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y MCCIECIyeMbIMH BEJIIMYMHAMU, OOBICHEHHE TMOJYYSCHHBIX
pE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIBI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIICCTBEHHBIC TPU3HAKH CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHJOB, TMONMYJAHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OWOTEOIEHO30B M DKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACICACTBECHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOJEHHOCTH
OpraHU3MOB, JICUCTBHUS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

YMEHHUE MPUMCHATH TOJyYCHHBIE 3HAHUSA ISl OOBSICHCHHS OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IJIS NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HH C IIeJIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNST HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KAIOIIEH



IPUPOJIHON cpene, MOHMMAHUE HEOOXOAUMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE PelaTh 3JEMEHTAapHbIE OMOJIOTMYECKUE 3a/1a4, COCTABIATh CXEMBI
IEpPEeHOCa BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIM TUTaHUS);

YMEHUE BBINOJHATh JIA0OPAaTOPHBIE M IMpPaKTU4YECKHe padoThl, COOOIATh
npaBuiia mpu paboTe ¢ yueOHBIM U JIa00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTUYECKH OICHUBaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAyYHO-IIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTb  IJ0OAlIbHBIE  JKOJIOTMUYECKHE  MPOOJIEMbI
COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOUIEHUIO K HUIM COOCTBEHHYIO MTO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoaudecTBO 9acoB
DJIeKTPOHHbIE
n| HaumenoBanme pa3iesioB (uudpoBbie)
KonTpoasu IMpakTuyeck
/ | ¥ TeM mporpamMmsl Beero o0pa3oBaTe/ibHbIE
ble padoThbI ue padboThbl
n pecypcsbl
bu6mmoreka [IOK
1 buosnorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
JKuBBIle cucTeMBI B HX bubmaorexa IJOK
2 1 https://m.edsoo.ru/7f41c2
OpraHu3aIus
92
XUMHYEeCKHH COCTaB 1 Eubmiorexa IOK
3 8 1 https://m.edsoo.ru/7f41c2
CTPOCHUE KJIETKHU
92
bu6mmoreka [JOK
4 KuzuenesaTreIbHOCTD KISTKH 6 https://m.edsoo.ru/7f41c2
92
PasmHoxeHUE B bu6nmoreka [JOK
5 WHIWBUIyaJIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
HacnencrBeHHOCTE U bubnmorexa LOK
6 8 15 https://m.edsoo.ru/7f41c2
U3MEHYMBOCTH OPTaHU3MOB 92



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
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Cenexuus opraHu3MoB.

bubmuoreka [JOK

3 https://m.edsoo.ru/7f41c2
OCHOBEI OMOTEXHOIOTHH 92
bubmuoreka [JOK
Pe3epBHOe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBLIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Ne KouunyecTBO 4acoB
DJIeKTPOHHbIE
HaumenoBanue
(undposbie)
I | pa3/ie]ioB U TeM Konrpoasnsl | IIpakTuyecku
Bcero oOpa3oBaTe/ibHbIE
/ | mporpammbl e padoThl e padoThl
pecypchl
n
S BONOLHONHAS bubnnoreka IIOK
9 1 https://m.edsoo.ru/7f41cc7
ounonorus A
BosnukHOBeHHE U bu6nmoreka [IOK
pa3BUTHE KU3HHU HA 9 0.5 https://m.edsoo.ru/7f41cc7
3emiie 4
OPranisMbl 1 bu6mmoreka [IOK
P 5 1 https://m.edsoo.ru/7f41cc7
OKpYKaroIas cpesa 4
CooOmiecTBa u bubmuorexa [JOK
IKOJIOTHYECKUC 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
bu6nuoreka [IOK
PesepBHOe Bpems 2 https://m.edsoo.ru/7f41lcc7
4
OBIIEE KOJIMYECTBO
YACOB IO 34 0 2.5
ITPOIT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoanuecTBo 4acoB
DJIeKTPOHHbIE
Jara P
KonTpoanb uudgposbie
Tema Ypoka Bceer HpaKTﬂqec H3y4YeH
Hble o0pa3oBaTe/ibH
0 KHe padorbl | HA
Ll padoTsbI ble pecypchl
bubanoreka
HOK
B https://m.edsoo0.ru
HOJIOTUS B CUCTEME HAYK 1
/863e6122
https://m.edsoo.ru
/863e632a
Mertonl o3HaHUA KUBOU
npuposl. [IpakTrndeckas
bubanoreka
pabota Ne 1 OK
«Hcmonp3oBanue 1 0.5 1
https://m.edsoo.ru
Pa3IUYHBIX METO/IOB MPHU 186366122
M3y4eHUN OMOJIOTHYECKUX
00BEKTOB»
bubanorexa
Bbuonornueckue cucTeMsl, 1 IIOK
IIPOLIECCHI U UX U3YUEHHUE https://m.edsoo.ru
/863e6564
" bubanoreka
XHUMHYECKUH COCTaB KIIETKU.
1 LHOK

Boga u MuHepasibHbIE COJIH

https://m.edsoo.ru



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

/863e674e

bubnuoreka
benku. CocTaB u cTpoeHne L[IOK
0esKoB https://m.edsoo.ru
1863e6b72
depMeHTHI —
OHMOJIOTHYECKHe
KaTaJn3aTophl. bubnmoreka
Jlaboparopuas padota Ne 1 05 LIOK
«M3ydyeHne KaTaIuTH4eCKON https://m.edsoo.ru
aKTUBHOCTH (pepMeHTOB (Ha /863e6b72
MIpUMEpE aMIJIa3bl UITN
KaTasas3bl)»
bubnuoreka
OK
¥reBozet. Jlri et Ifﬁtps://m.edsoo.ru
1863e6870
buGnuoreka
HyxiienHOBBIE KUCIIOTBI. [HOK
AT https://m.edsoo.ru
1863e6d5c
buGnuoreka
Ucropus u meToibl
[HOK

U3Y4YEHHUS KIIETKH.
Knerounas teopust

https://m.edsoo.ru
/863e6e88



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

KieTka kak 1enoctHas
JKABag CUCTEMA

CrpoeHue 3yKapuoTUYECKOn
kietku. JlabopatopHas

pabota Ne 2 «M3yuenue Bubmiorexa

CTPOCHHMS KJIIETOK PacTECHUH, LHOK
https://m.edsoo.ru

YKUBOTHBIX, TPUOOB U 0.5

OaKTEPUN 1O MUKPOCKOIIOM 863¢e6ff0

P A P https://m.edsoo.ru

HA TOTOBBIX /863e716¢

MUKpOIpenapaTax u ux

OITMCAaHUEY
bubanoreka

OOMeH BelecTB WIn LHOK

MeTadOIN3M https://m.edsoo.ru
/863e766¢
bubanoreka

dorocuaTE3. XEMOCHUHTES HOK
https://m.edsoo.ru
/863e7c98
bubanorexa
LHOK

DHepreTu4ecKii 0OMeH

https://m.edsoo.ru
/863e7aae



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

JKU3HEHHBIA UK KIETKH.
Henenue knerku. MuTos.

Jlaboparopuas pabora Ne 3 bubmmorexa
LHOK

«Habnrogenre MuTo3a B 0.5

KJIETKaX KOHYMKA KOPEIIKa hitps.fimedsoo.
/863e7dc4

JyKa Ha TOTOBBIX

MHUKpOIIpernaparax
bubanoreka

buocunre3 Oenka. Peakius LHOK

MaTpUYHOTO CUHTE3a https://m.edsoo.ru
/863e796e
bubanoreka

Tpancnanus — 6nocuHTes LIOK

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

Hexknerounsie popmbl LIOK

KU3HU — BUPYCHI https://m.edsoo.ru
/863e7540
bubaunoreka
LHOK

®opMbI pa3sMHOKEHHUS https://m.edsoo.ru

OpraHUu3MOB /863e81b6
https://m.edsoo.ru
/863e831e
bubanoreka

Metios HOK

https://m.edso00.ru



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

/863e7f4a

OO6pa3zoBaHue u pa3BUTHE
IIOJIOBBIX KJICTOK.

O1ion0TBOpEHHE. Enbmiorexa
JlaboparopHas padora Ne 4 0.5 HOK
3yuenne cTpoenHs https://m.edso00.ru
/863e81h6
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
bubnuoreka
I/IH,Z[I/IBI/II[yaJ'IBHOC pa3BuTHe I_[OK
OpraHUu3MOB https://m.edsoo.ru
/863e8436
I'enetnka — Hayka o EP(I;EHOTGM
E:;Eif;::;{;ocm " https://m.edso0.ru
/863e86f2
3aKOHOMEPHOCTH bubnuoreka
HacjJea0BaHUs IPU3HAKOB. [HOK
Monorubpuanoe https://m.edsoo.ru
CKpELIMBaHUE /8638878
Jurubpunxoe bubnuoreka
CKpelllMBaHue. 3aKOH LIOK
HE3aBUCUMOTO https://m.edsoo.ru
/863e89a4

HaCJICOAOBaHUA IIPU3HAKOB



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

CueruieHHOE HacJIeJ0OBaHNE
npu3HakoB. JlJabopaTopHast
pabora Ne 5 «M3yuenue

Bubnuoreka
pe3yIbTaTOB
LHOK
MOHOTUOPHUIHOTO U 0.5
U HODIILHOrO https://m.edsoo.ru
ATHOPHAL /8632860
CKpEUIMBaHUA y APO30(HIIBI
Ha T'OTOBBIX
MHUKpOIIpernapaTax»
bubanoreka
I'eneTuka nona.
HOK
HacnenoBanue npu3Hakos,
CLETTEHHLIX ¢ TOAOM https://m.edsoo.ru
I /863e8c60
3MeHUYHBOCTE.
Henacnencrsennas
M3MEHYNUBOCTb. EuG
JIaGoparopHas pabota Ne 6. HoIHOTeKA
I[HOK
Nzyuenue 0.5
MO HKAIHOHHOG https://m.edsoo.ru
A H /863e8efe

W3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO psia U
BAPUALIMOHHON KPUBON»



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

Hacnencrsennas

W3MEHYUBOCT. bubnuoreka
JlaGopaTopHas padora Ne 7. 05 [IOK
«AHanu3 MyTanuii y ' https://m.edso00.ru
Ipo30( Bl Ha TOTOBBIX /863e8efe
MHUKpOIIpenapaTrax»
bubnmmoreka
['eneTuka yenoBeka HOK
https://m.edso00.ru
/863e8d78
PesepBHbIil ypok.
O06o0meHue mo Teme
«HacneacTBeHHOCTh U
W3MEHYMBOCTH OPTraHU3MOBY
bubmmoteka
Cenekius Kak HayKa U LIOK
npouece https://m.eds00.ru
18639214
bubnmmoreka
MeTtoibl U JOCTUKEHUS OK
CEJIEKIIUU PACTEHHI 1 1
HBOTHLIX https://m.edsoo.ru
18639214
bubnmmoreka
buorexHoorus Kak orpacib [HOK

MIPOU3BOJICTBA

https://m.edso00.ru
/86369336



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

34




11 KJIACC

N KoanuecTBo 4acoB
DJIeKTPOHHbIE
Jara P
Koutpoan uugposbie
Tema Ypoka Beer HpaKTquc H3y4YeH
HbIe o0pa3oBaTe/ibH
0 KHe padorpl | HA
n padoThI bl€ peCcypcChbl
bubanoreka
DBOJIOLMS U METOJIBI €6 1 [IOK
W3y4YeHUs https://m.edsoo.ru
/863ea20e
bubanoreka
Hcropus pasButus
IpeJCTaBIeHUN 00 1 HOK
— https://m.edsoo.ru
IBOITION /86329570
bubaunoreka
OK
MUKpPOSBOIIOLUS 1 1
P H https://m.edsoo.ru
/863e9cle
[TonynAnms kak
JJIeMEHTapHas eIMHUIA
Bbubauoreka
BHa Y DBOJOLINH.
[HOK
JlaGopaTopnas pabora Ne 1 1 0.5
C https://m.edsoo.ru
«CpaBHEHUE BHJIOB T10 186369966

MOP(OJIOTHUECKOMY
KPUTEPHIO»



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

JIBrOKyIIye CUbl

bubauoreka

(a1emeHTapHBIE (PAKTOPHI) HOK

NN https://m.edsoo.ru
/863e9da4
bubnmnoreka

EctectBenHsbIit 0TOOp 1 €ro 1(0)8

(hopMbI https://m.edsoo.ru
/863e9ed0

Pe3ynbTaTe! 3BOMIOLMN:

MPHUCIIOCOOJICHHOCTD

OpPraHU3MOB U

BHUJI000pa30BaHuUe. bubnmorexa

JIaGoparopHas pabota Ne 2 0.5 HOK

«OmHcanme https://m.edsoo.ru
/863e9fde

MPUCTIOCOOTIEHHOCTH

opraHusma u e€

OTHOCUTEIFHOTO XapaKTepa
bubnnoreka

Hanpasnenus u mytu LIOK

MaKpO3BOIIOLHH https://m.edsoo.ru
/863e9cle

HeoOpatumocTs 3BoIONINN

Ucropus xu3nu Ha 3emiie u

METOBbI €€ U3y4eHUs

['unoTe3sl MpouCcxXoXACHUS bubanoreka

JKA3HU Ha 3eMie

I[HOK



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

https://m.edso0.ru

/863ea5a6
bubnuoreka
PazButue xu3nu Ha 3emie LHOK
10 3paM U Meproaam https://m.edso00.ru
/863eatbbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTEIBLHOTO U KUBOTHOTO
bubmmoreka
mupa. [IpakTiueckas padora
Ne 1 «M3yuenue 0.5 LIOK
https://m.edso0.ru
chonaeliamx OCTaTKOB 1863ea8be
pPaCTCHHIA U )KUBOTHBIX B
KOJIUTEKIIUSX
bubnuoreka
CoBpemMenHas cucrema LIOK
OpraHUYeCKOro Mupa https://m.edsoo.ru
/863ea48e
buGnuoreka
DBOJIIOLIMS YETTOBEKA LIOK
(aHTpOTIOTEHE3) https://m.edsoo.ru
/863eac2c
buGnuoreka
JBrxyue cuibl ((pakTopsl) LIOK

AHTPOIIOTCHE3a

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

OCHOBHBIE CTaUH
JBOJIOLIUY YEIOBEKA

YenoBeueckue pacsl U EP(I;JEHOTGM
IPUPOJHBIE aJaTalluu
qgﬂfBeKa https://m.edso0.ru
/863eaea?
PesepBHbIii ypOK.
O6o0muieHne o Teme
«BO3HUKHOBEHUE U
pa3BUTHE KHU3HU Ha 3emiie»
DKOJIoTus KaKk HayKa
bubnuoreka
Cpensl oOuTanus u LIOK
9KOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru
/863eafec
AbuoTtnueckue HhakTopsl.
JlabopaTtopHas padota Ne 3.
«Mopdonorudeckue Bu6
0COOEHHOCTH PaCTeHHUH U3 %EHOTeKa
pa3HBIX MECT OOUTAHHS. 0.5 L{t fim.ed
s://m.edso0.ru
JlaGopatopHnast pabota Ne 4. .
/863eb10e

«BrnusHue ceera Ha POCT 1
Pa3sBUTHUC YCPCHKOB
KOJICYyCa»



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

bubauoreka

OK
buotuueckune paxTopnl !
¢ p https://m.edsoo.ru
/863eb348
OKOJIOTUYECKHE
XapaKTEPUCTUKHU
nonyisauuy. [Ipakrnaeckas
.. 0.5
pabora Ne 2 «IToxcuér
IJIOTHOCTH ITOMYJISALIAN
Pa3HBIX BUJOB PACTCHUID)
bubanoreka
Coo0riecTBa OpraHu3MOB — [IOK
OHoIIEHO3 https://m.edsoo.ru
/863eb46a
bubanoreka
OKOJIOTHYECKHUE CUCTEMEI [TOK
(3K0CHCTEMBI) https://m.edsoo.ru
/863eb46a
OcCHOBHEBIE IOKA3aTEIIH
Bbubauoreka
SKOCUCTEMBI.
HOK
DKOJIOTHYECKUE TUPaMUJIbI.
CRONCTBA SKOCHCTEM https://m.edsoo.ru
' /863eb5fa

Cyxkueccus

IIpupoHBIE 3KOCUCTEMBI

AHTpPOIIOTrE€HHbIE



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

9 3KOCUCTEMBI

bubnuoTeka

3 | buocdepa — riaobanbHas 1 LIOK

0 | »kocucrema 3emin https://m.edsoo.ru
/863ebb5e
bubnuoTeka

3 | 3akoHOMEpHOCTH 1 LHOK

1 | cymectBoBanus 6uochepsl https://m.edsoo.ru
/863ebd16

3 | YemoseuecTBO B OMochepe 1

2 | 3ewmun
bubnuoteka

3 CocyiiecTBoBaHME TPUPOABI 1 [HOK

3 | udenoBevecTBa https://m.edsoo.ru
/863ebale

PesepBHBIii ypOK.
3 | O06o06meHue TeMbl 1
4 | «CoobmecTBa 1
IKOJIOTHYECKHAE CUCTEMBD)
BIIEE KOJIMYECTB
OBl O CTBO 34 2.5

YACOB I10 ITPOTPAMME



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




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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