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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMmbpl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4eOHOro IMpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CcolepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
MPUHINNAX, XapPaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6OpazoBanusi B Poccuiickoit ®enepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMooruu, €€ 3HaYeHUHM B MTO3HAHUM KUBOM MPUPOJIBI U 00ecriedeHun
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrylacCHO Ha3BaHHBIM IOJIOKEHHSIM,
ompeiesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mno Owuonoruum Aa€T NpeaCTaBIeHUWE O LesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUSA OOYHAIOUIUXCS CpEJCTBAMU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue IO0 pasiejaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKU 00pa30BaTEIIbLHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme 1o OuoONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOY4YalOIIMXCSd MO OCBOCHHUIO COJEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHWHM OWOJOruu, Ojarojaps 4emMy B HeEl
MPOCMATPUBACTCS  HAMNPABICHHOCTh HAa pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAINN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHUS, IPEACTABICHHUN O 3JI0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[TosTOMy Hapsy ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHUH, a TakKe 3HaAHUU O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPO(QUIAKTUKKA HACIEACTBEHHBIX 3a00JIEBAHMI 4YeOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUAS XO3SUCTBEHHOW JESITEIBHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUSI K MPUKIIATHON HANPaBICHHOCTH



yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHuUs
YCIOBUH ISl pEIICHUs] OJJHOM U3 aKTyalbHBIX 3aau IKOJILHOTO0 OHOJOTHYEeCKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAy4YHOM KapTUHE MHpA, paclIUpsieT U 0000IIaeT 3HAHUA O KUBOW NpUpoje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIOIUHU, CO3JAET
yCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KHU3HHU, SKOJOTHUYECKOTO MBIIUICHHUS, [ICHHOCTHOTO OTHOIICHUS K YKUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydyenue Ononmorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
NPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHUS O MpEAHA3HAYEHUH Y4YeOHOro mnpeaMeTta
«buonorus» COCTaBUIM OCHOBY JJis ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAaHMs, IPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMKA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBUHU C
KOTOPBIM OOYyYalolIuecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dbopMupoBaHus O0OmIEeH KyJIbTYpbl, ONpEACNAIONMe aJeKBAaTHOE IOBEACHHUE
YEeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TNPaKTUUYECKOM AesTeabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MaTepualia B IpOrpamMme IO
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUK 00
OTJMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICTICHBI CIIEAYIONINE COAEpKaTeIbHble TUHIN: «bronorus kak Hayka. Metoabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHUCS CHCTEMbl 3HAaHUH O OHOJIOTMYECKUX TEOpHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOMIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHHS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCSI OOS3aTENbHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).

COJEP)XAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueil, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTHUECKUX HAYK.

MeTobl TO3HAHUS KUBOW NTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
u3MepeHue, kiaaccuukanus, MOJETUpPOBaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoncTpanum:

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

Tabnuibl U cxeMbl: «MeTobl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHble U NpakTHYECKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB MPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U UX OPraHU3ALMSL.

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKUH ), OMOC(EepHBIA.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHH OpTraHU3alUU
YKUBOU MIPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyisl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaIbHBIX BemlecTB B Kkierke. lloanepskanue
OCMOTHUYECKOTo OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W



YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKue cBoWcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.

®depmeHThl — Owonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuyHocts. KodepmeHTsl. ButamMuHbI.
OTnuuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOOK0o3a, pubo3a u  JAe30Kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esUI003a). buonornyeckue GyHKIMM yTrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
rusipopobHble  cBoMcTBa. buonornueckue @yHkuuu JunuaoB. CpaBHEHHE
YII€BOA0B, OEIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenune u GhyHKIIHIH.

[{utonorus — Hayka o kierke. Kiietounas teopus — mpuMep B3aUMOJAECUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuid. CTpoeHwue
AYKAPUOTHYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBLHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TJIUKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
au30coMbl. [10yaBTOHOMHBIE OpPraHOM/bI KIETKH: MHUTOXOHAPHUH, TUIACTHUIBI.
[Ipoucxoxnenne MUTOXOHApHWN u TmacTua. Bumel tumactun. HememOpanbie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpraHOUI0B KJIETKU. BKiTtoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHoIlUla3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. Ulneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panxnmun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.



Tabmuubr n cxembl: «llepuognveckas TabiuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAB, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. [JHK», «CtpoeHne mMonexybl
AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKW», «CTpOEHHE >KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue Aapa KIETKN», « YTIIEBOIAb, «JIumub.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlaGopatopHas pabora Ne 1. «3yueHue KaTaqTUTUYECKOM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpOeHUs KIETOK PACTECHUI,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMMWJISALUS (PHEpreTUUeCKUuid OOMEH) — JBE€ CTOPOHBI E€JUHOrO Ipoliecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUd B TMOHUMAHUU
MeTabom3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycnoBuii cpeapl Ha (DOTOCHHTE3 U CIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOocuHTe3. XEeMOCHHTE3UPYIOIIe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
KU3HH Ha 3eMIe.

DHepreTudyeckuii oOMeH B KJeTKe. PaciierieHue BellecTB, BBbIJICICHUE U
aKKyMYJIMpPOBAHHE DSHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buasl. KucnoponHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OkucnuTensbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuua — Marpuusblid cuHTe3 PHK. Tpancmsauus — OuocunTes
Oenka. Otambl TpaHcasauuu. KomupoBanue amuuokucior. Pombp pubGocom B
OounocuHTe3e Oenka.



Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
WNBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKMU3HEHHOTO I[MKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacTeHmid, XUBOTHBIX M UYEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CITM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  IIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUDY,
«HepreTudyeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue u PyHKIMOHUPOBAHUE TeHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbM nuki Bupyca CIIN/]a,
oakrepuodaray, «Pemmukarms JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe M MHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KiieTouHbIil 1UKI, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunmonaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTosIOTHUECKHE OCHOBBI PAa3MHOKEHUS W  HWHIWBUIYAJIBHOTO  pPa3BUTHS
OpPraHu3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aronTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U nmonoBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAaHUE OJIHO- W MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE MJIsI CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranum Mmeio3a. IIporecchl, npoucxoasdiine Ha CTagusax Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

['ameroreHes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHuWE M PAa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrmepMaro3oujl, SHUIEKJIeTKa) — CIEepMAaTOreHe3 U OBOI€HE3.
OCcOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OmuiogoTBOpEeHUE.
[TapTeHorenes.



NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHA Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButne pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOB», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue kieTku Oaktepuil», «CTpPOEHHE TOJOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOTreHe3 y MIICKOIMUTAIOIINX U
YyesioBeKa», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepmMaTo30u sl
MJICKOITUTAIOWIETOY, «SHIeKIeTKa MeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JAHK, monens meTada3zHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromenume muTOo3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHetuku. Ponb nuronorun
U OMOpPHOJIOTUM B CTAHOBJICHMHM TEHETUKU. BKIam pOCCHMCKUX W 3apyOeKHBIX
Y4E€HBIX B pa3BUTHE TEHETUKH. MeToAbpl TEHETHKH (TUOPHIO0IOTHYECKUH,
[UTOTCHETUYECKUH, MOJEKYISIpHO-TeHETHYeCKHi). (OCHOBHBIE TE€HETHYECKHE
noHsTusA. [ 'eHeTnyeckasi CHMBOJIMKA, UCMOJIb3yEMasi B CXEMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE . MeHaenem.
MonorubpumHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [10JHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTHUecKMe  OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
TUTSI OTIPEICIICHNSI TEHOTHIIA OCOOM.



CueruieHHoe  HacnenoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HacJeJOBaHUIO TeHOB. HapyleHne crenieHus reHoB B pe3yJibTare
KPOCCHHI'OBEpa.

XpoMOCOMHas TEOpUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOrameTrHsle M TrereporameTHble oOpraHu3Mbl. HacinenoBaHue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapualioHHbIN psifi U BapUallMOHHAS KPUBAs.
Hopma peakuum npuszHaka. KonnyecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOANM(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIHMYECKas, W3MEHUMBOCThb. KoMOuHaTuBHAS
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukaiuys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHbie (PaKTOPBHI.
3aKOH TOMOJIOTUYECKHUX PSAZIOB B HAclIeACTBEHHON n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacClIeACTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T€HETHUKU
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemMeHHOE ONPEAEICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenHble 3a0ojeBaHUsS 4YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacroyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
ComaTnueckue UM reHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Heil. MenuKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIULUHCKON
TCHETHKH B MIPEAOTBPAICHUH U JICUEHUU TCHETHUECKUX 3a00JIEBaHN YEIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBBI  JAWTMOPUAHOTO  CKpelluMBaHus»,  «Mehos3y,
«B3auMoznencTBue ajuleNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl paCcTEHUH,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CLUCIUIEHHOTO ¢ mnoyiom», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl



W3MEHUYMBOCTH», «MoaudukanroHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», «MyTarmoHHast U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anmiukanun «MOHOTUOpUIHOE CKpEUIMBaHUEY,
«Henonnoe nomuHupoBanuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOIl M MuKporpenapar «JIpozoduna» (Hopma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y TPO30(UIIbl HA TOTOBBIX MUKPOIIpENapaTax».

JlaGoparopnas pabota Ne 6. «3yyenne MoaupuKaliMOHHON U3MEHUHUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabdota Ne 7. «AHanu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MHKpOITpernaparTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
Yuenue H. W. BaBuimoBa 0 1eHTpax TMNPOUCXOXKICHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUM. LIeHTpbl MPOUCXOXKIAEHUS TOMAIIHUX >KUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBIIA OTOOPHI B
CEJIEKIIMU pACTEHUNW U KUBOTHBIX. OlLIEHKa 3KcTepbepa. bIu3KopocTBEHHOE
ckpenBanue — HUHOpuAMHT. Ywucras nuHusa. CKpelMBaHUE YHCTHIX JUHUMH.
['ereposuc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPHUIMHT.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TONMUILIONAO0B. JIOCTMKEHHMS CENEKIMM PACTEHHUM, >XKUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonorust Kak OTpacib MNPOWU3BOACTBA. ['€HHAasi WHMXKEHepHus. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepud. Kietounsle KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okoyornueckne W dTudeckue  mpoosmempl. MO  —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersl: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuity, «OtaanéHHas rudpuausamus», «Padotel akagemuka M. @. liBanoBay,



«[Homumnongus», «OO0beKThl OuOTEXHONOTUNY, «KIeTOUHBIE KYyIBTYpHI H
KJIOHHpOBaHHe», «KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repoapuil «CelbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHKEHHUS CEJCKLUWU PpacTCHUH u
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBIM ~ y4acTOK, B TEIUIMYHOE XO3SAHCTBO, J1aOOpaTOpHUIO
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KVIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOIIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BOMONUU. [laneoHTOIOrMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NTHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTMYHbIE,
PYJIMMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pa3MHOKEHUE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpelesEéHHAasT W3MEHUYHUBOCTD,
O0opb0a 3a CyIleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIONHMKA BUAOB B Mpupojae. MyTairoHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIit oTOOp — HampaBistonmii ¢gaktop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpumMepsr
MPUCIOCOOIEHUI Yy OpraHu3MoB. ApoMoph03bl U UAHOATANITAIIIH.

Bun wu  BumooGpazoBanue. Kpurepun Buzma. OcHoBHBIE  (OpMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTUYECKOE.



MakposBomonus. @Dopmbl  3BOTIOLUMU:  (UIETHYECKAss, JAUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxeHne OT HeCHeUMaNIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, U. Hapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apo/IbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliecTBoBaHue», «EcTecTBeHHBIH 0TOOP», «MHOroodpazue CoOpToB pacTEHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuonHas
U3MEHYHUBOCTH», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmkymne cunbl 3BofoIuny», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIprcrnocoO0IeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0B U CeMsIH, KoyuieKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIIPaBJICHUSI BOJIOIHHY, 00bEMHAST MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, KojuleKuus «@DPOpMBI COXPAHHOCTH
MCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammmkanus «llepekpécr
XpOMOCOM», BJaxHble Tmpemnapatel «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTanuu GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopHas padora Ne 2. «Onmcanue npucrnocoO0JCHHOCTH OpraHu3Ma H
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpPEACTABICHUS O 3apOXKICHMM XW3HU. HayudHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHClepMusi. XUMUYecKas
3BOJIIOLIMA. AOUOTEHHBIM CHHTE3 OPraHMYECKHX BEIIEeCTB M3 HEOPraHMYeCKUX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMOLNY. HavanpHbIe 3Tansl
ouosorndyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanne MemMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUpPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickags »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBIIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro Mupa Kak OTpaxkeHue 3BOJoLMH. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

OBoIIOLIMA YeJIOBEKAa. AHTPOIIOJOTH KaK HayKa. PazBuTue npeacraBiieHuil o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pa3INyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneacrtBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPYZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKH, HenoBek
yMenbld, Yemoek npsaMoxoasamui, YermoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHblil. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBAHMS, 00JIaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

Uenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMCOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmumer 1 cxembl: «Bo3uukHoBenue ConHedHOM cucTeMBl», «Pa3Burtue
opraHnyeckoro mupa», «PacturenpHas wierka», <«OKuMBOTHas  KIeTKay,
«IIpokapuotnueckas kietka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesaue moan», «llepsbie
COBPEMEHHBIE IO, «Hen0BEeUECKUe pacoh».

O6opynoBanne:  mymsiku — «lIpoucxoxknenune  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTadblld, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KAMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
YKABOTHBIX B KOJJIEKIIUSIX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl H OKpY KaloIIas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCJIEOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Knaccuduxamus skonornyeckux (HakToOpoB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HeWTpamu3M. 3HaueHHE OWOTHYSCKHX B3aMMOJCHCTBUN JJIS CYIICCTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JleMmoHcTpanuu:

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

Tabmuubl u cxemsl: kapta «I[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranuzMoBy», «®Potonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISUUU UHDY30puu-Typenbkny, «llumieBbie nenm».

JlaGopaTopHble U NpakTU4YecKUue padoThbl:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISIIINI pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miectBOo opranu3MoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBA3M B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (muiieBble) YPOBHU OKOCHUCTEMBbI. [lWIeBble LEMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYHMBOCTb, CAMOpPETyJIALusl, pazButue. CyKieccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEK. DKOCHCTEMAa XBOWHOTO
WA ITUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anbHONM 3KocucTeMbl. JluHammuueckoe paBHOBecHMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 GMOTCOXUMHUYECKHE IIMKIIBI SJIEMEHTOB (yriepoa,
a30Ta). 30HATBHOCTh OHMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOMUMBOCTH Ouocdepsl. OCHOBA pallMOHATIBLHOTO
VOpaBJICHHUS TPUPOJHBIMU pecypcaMH M WX HCHOib30BaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIHI.

JdeMoHCcTpanuu:

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

Tabmumpr u cxemsl: «IlumeBsie menu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu mmTanmsy, «IKoJOTHUECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
aHTPOIIOTEHHbIE ~ BO3JCUCTBUSL Ha mpupoay», «BaxkHeilne UCTOUYHUKH
3arpsiI3HEHHS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTABIIAIOIIAS
ouocdeps», «Pakropsl Aerpaganuu nousy, «[lapaukossiit 3hdexTy, «DPakTopsl
paZvoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yraepona B 6uochepe», «KpyroBopot a3ota B mpupoe».
ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIUMU PpAcTEeHUM U
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, n300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.
I[NIAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUA ITIPOI'PAMMEBI 11O
BUOJIOTUN HA  BA30OBOM  YPOBHE CPEAHET'O  OBHIIEI'O
OBPA30OBAHUA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaram
OCBOCHUSA OOyYaloOIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOCHHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
IPaXKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACJICHUI0, HalWyMe MOTHUBAIlMM K OOydeHuIo OuOoJOoruu,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTHU HA OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN Pa3BUTHS OHOJOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, TPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIMYHME HKOJOTHMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeameTa «buonorusy AOCTUTarOTCs B
CANHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTUA BHYTPEHHEH TO3WIMM JIMYHOCTH, MATPUOTU3MA,
YBOKEHHS K 3aKOHY U MPABOIMOPSAJIKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)XKECHHUS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaauIlsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit dexnepanuu, npupojae u
OKPYKaroUIEU cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydyeOHOro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOJICTBOBAThLCS



chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >XH3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUSI:

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

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA W IIPaBOIOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOW EATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IMEPE]
PonuHoy, ropmoctm 3a CBOM Kpal, CBOK PoauHy, CBOM SI3BIK U KYJbTYpY,
MIPOLIOE U HACTOSIIEE MHOTOHAILIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONIEHNE K MPUPOJHOMY HACIEAUIO U MaMITHUKAM MPUPOIBI,
JIOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHUs 3HAYCHHWs OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTH 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OILIGHHWBATh CUTYAallMI0 W MPUHUMATh OCO3HAHHBIE PEIIEHUS,
OpPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3/JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHATUS 1IEHHOCTEH CEMEMHOW J>KM3HUM B COOTBETCTBHM C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHPOBAHNS KYJIbTYPbl 310POBbH W
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealnu3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpasa KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTH), OEpEKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE I1IEHHOCTU TPaBUJI HWHJIMBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHME TOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIUEK (YMOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AKTHUBHOM JI€ATEbHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPaBJICHHOCTU, CITIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKYyIO IESITEIIbHOCTB;

MHTEpEC K pa3inyHbIM cepaMm NpodhecCHOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETECHUE OIbITa
IUTAHUPOBAHMST TOCTYNIKOB M OIEHKH WX BO3MOXHBIX TOCHIEICTBHMA IS
OKpPYXaIOIlEel Cpeibl;



OCO3HaHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U MyTel ux
pELICHHS;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHHUU OHOJIOTHUHU
3HaHWSA W YMEHMsS MpU PELICHUU NpoOJieM, CBA3AHHBIX C PalUOHAIBHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIOJIECHUE  MpaBUI  MOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECHS B HSKOCHUCTEMAaxX, OXPAaHY BHJIOB,
aKOocucTeM, orochepsr);

aKTUBHOE HENpPUIATHE JEUCTBUN, MNPUHOCALIUMX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpezie, YMEHHE NPOTHO3UPOBATH HEOIATrONPUSATHBIE SKOJIOIMYECKUE
NOCJIEICTBUS PEAIPUHUMAEMBIX ACHUCTBUI U IPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOTO0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOU HaIPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS UMM B ITO3HABATEJIBHON, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH 3KOJIOTUYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHUKU, OCHOBAHHOIO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOM KYJIbTYpbl Kak CpeicTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUSI MUPA;

NOHMMaHUE creuu(puKky OHUOJNOrMM Kak HayKHd, OCO3HaHUs €€ pojiu B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOlIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJISi COBPEMEHHOM LMBWJIN3ALUU:
o0OecrieueHrss HOBOTO YPOBHSI Pa3BUTHSA MEIULMHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  PECypcHble  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/a U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUX 3HAHUM B LEJAX
NOBBILIEHUsS] OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW TPAMOTHOCTH OOydaromuxcs, GopMUupyeMoil
pU U3y4eHUH OUOJIOTUH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHWUA JJIs aHaiau3a |



OOBSICHEHHSI SIBICHUN OKPYKAIOIIET0 MUpPa M MPOUCXOSAIINX B HEM M3MEHEHUH,
YMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JAaHHBIX C IENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OHMOJOTUYECKHE 3HAHHS IS
pelieHus MpodJieM B peasIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW MAEATEeTbHOCTH, TOTOBHOCTb OCYIIECTBISITH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHHUIO |
caMo00pa30BaHUIO, K AaKTHBHOMY IOJyYEHHIO HOBBIX 3HAHUU MO OWOJIOTHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIE pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buomorus
BKJIIOYAIOT: 3HAYUMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPa’KaIOIINe
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaOMIOJIeHWe,  HW3MEpPEHUe,  OKCIEPUMEHT U JPYTHuX),
YHUBEpCalIbHbIC Yy4eOHBbIC JEWCTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUUH OOYYalolIUXCs, CIOCOOHOCTh
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXKIUCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYCCKUE 3HAHUS W YHUBEPCAIbHbIC Y4eOHbIC JCHCTBHS B
MO3HABATEIBLHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpPEIHEro OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBJaajnenne YHHUBEPCATbHBIMHU yueOHBIMU NMo3HABATEJIbHBIMU
NeCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TPH OCBOCHHHM 3HAHUM MPUEMBI JIOTHYSCKOTO MBIIIJICHUS
(amanm3a, CUHTE3a, CpaBHEHMSI, KiIaccudukaImu, 0000IIeH s ), pACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUN (BBIACIATh UX XapaKTepHbIC NMPU3HAKH, YCTAaHABIWBATh
CBSI3U C IPYTUMHU MOHITHUSIMH ),

OTpENeNATh 1eJU JACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTOCTABICHHBIMHA IIEIISIMU;



WCITOJIb30BATh OMOJIOTUYECKHUE TOHATUS TSl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKABOW MPUPOJIBI;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHEIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MO/ICIIbHBIE CpeacTBa AN TpeICTaBJICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TakK€  MPOTUBOPEUMU  Pa3HOrO  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHsS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHATbHBIX M HEMATEPHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBATh KPEATHBHOE MBINIICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEOBATEIBCKON U MPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOOB PEIICHUS TPAKTHICCKUX 3a7a4, PUMEHEHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJI30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpETalnH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYE€OHBIX U COITMATBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y ©€ pEeIIeHWs, HaXOAUTh apryMEHTHI JI JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUN PEIICHHSI;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBISTh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOCa CPENCTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh TIEPEHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO OOJacTH
KU3HENIEATEbHOCTH;



YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEJaraTb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAILIMIO Pa3IMYHBIX BUIOB U (POPM IpE/ICTaBICHUSI, KpUTUUECKH OLIEHUBATH
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCT;

(GopMyIupOBaTh 3alpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMalK, HEOOXOAUMOM JIJIsi BBIIOJHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTH, COBEPUIEHCTBOBATh KYJIBTYPY AaKTHBHOT'O MCITOJI30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIA $A3BIK B KadecTBE CpeACTBa Mmpu padoTe ¢
OMoJornyeckod HHPOpMaLME: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJaJeTh  HAaBbIKAMU  pacloO3HaBaHMs M 3alIMThl  MHpOpMAaIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmue:

OCYILIECTBISITh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoi TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBaTh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYIHMX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyaluH,
YMETh CMAT4aTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaAMEPEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOppPEKTHOH hopme popMyarpoBaTh CBOU BO3PAKEHUS;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIh30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
pabOoThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BbIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH Ka)KI0r0 YjieHa KOJUIEKTHBA,;

NpUHUMATh 1eJId  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaXKIOrO0 yYyaCTHUKA KOMaHAblI B
oOIIMIA pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE TPOEKTHI, OIECHUBATh HACH C TO3UIMH HOBHU3HBI,
OPUTUHAIBLHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IHMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3anusi:

UCTIONB30BaTh OMOJOTHYECKHE 3HAHUS IS BBIABICHUS MPOOJIEeM H HX
pelleHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUIM IIEJIeBbIE U CMBICIIOBBIC
YCTaHOBKHM B CBOMX JEMCTBUSX U MOCTYIKaX MO OTHOLIEHHUIO K KUBOW MpPUPOJE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPY’KAIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIbHOCTD, BBISBISTH
po0JIeMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENIFHO ~ COCTAaBJIATh IUIAH pEMICHUS MpoOJeMbl ¢ y4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BHIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pelleHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMU B
pasHbBIX O0JaCTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:



J1aBaThb OLEHKY HOBBIM CUTYyalllsIM, BHOCHTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJa/JeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQUIEKCUM IJIsl OLEHKU CUTyallud, BbIOOpa
BEPHOI'O PELICHHS;

YMEThb OILICHUBATh PUCKM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ceOs ¥ IPYTUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPH AHAJINW3E pE3yIbTaTOB
NEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHple pe3yabTaThl ocBoeHus mporpamMvmbl COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHI MO OCBOCHHIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWUM, BUIbI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YYEOHBIX CHTYyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl MPEICTaBICHbI 10 TOJaM 00yUYeHHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
KJ1acce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIH OMOJIOTUU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
KU3Hb, KJIETKa, OpraHu3M, Meraboau3M (OOMEH BEIIECTB U NpEeBpalleHHE
HHEPrUM), TOMEOCTa3 (CaMOpEryJsALtsl), ypOBHEBAs OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, LEHTPaJbHAasg JOrMa MOJIEKYJSIpHON Ouosornu), 3akoHbel (I



Menpens, T. Moprana, H. 1. BapuiioBa) u ydeHus (0 LeHTpax MHOrooOpasus H
MPOUCXOXKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IIPOIIECCOB U SIBIICHHI, OPraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pe3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNA U 3aKOHOB, YMECHHE
JIeTIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IIPOKApHOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHAa BEIIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTMYEcCKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OILUIOZOTBOPEHUS, PA3MHOXKEHHUS, WHIAUBUAYAJIBHOIO pa3BUTUS  OpraHuns3ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C LeJplo obOecriedeHus: 0e30IacCHOCTU CBOETO 3J0POBbsl M 30POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
NPUPOAHON cpele, MOHUMaHUE HEOOXOIMMOCTH HCIOJb30BAHUS TOCTUKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOIIOIb30BAHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUs ISl Npe/iCKa3aHus HaclleOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYAOBAHHUEM;

YyMEHUE KPUTHUYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBaHUN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLIEHUS,
0000111ast OMOJIOTMUECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
WCIT0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce JOJDKHBI OTPaXKaTh:



c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyYHOTO
3HAHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJIE POCCHUHCKHX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa ISl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJECpKAHUE OHOJOTHYCCKUX TEPMHUHOB W TIOHITHI:
BU/I, TTOMYJISAIINS, TeHOMOH I, SBOJIONHS, ABMKYITHE CHIIBI ((haKTOPBI) SBOJIOINH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHII000pa30BaHME, JKOJIOTHUYECKHUE (DAKTOPHI,
IKOCHCTEMa, MPOMYIEHTHI, KOHCYMEHTBI, pEAYIEHThI, IEeMHd MUTaHUs,
AKOJIOTHYECKas MUpaMua, OnoreoreHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOPHH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs OBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHusi rjiaBHBIX HaIlpaBiICHUN U
nyteit spomoruu A. H. CeeprioBa, yuenuss o ouocepe B. 1. Bepnaackoro),
OTIPEEISTh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MMO3HAHMS B OMOJIOTHUU: HAOIIOIEHHE U
OIMCAHWE JKUBBIX CHCTEM, TPOIIECCOB W SIBICHHWM, OpraHU3aIis W IMPOBEIACHHUEC
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXJy HCCICAyEeMbIMH BEIMYMHAMHU, OOBSCHEHUE IMOTYYECHHBIX
pPE3yNbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC TPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BUJOB, TMONYJSAIHUA, TPOAYLIEHTOB, KOHCYMEHTOB, PEIyIECHTOB,
OMOreoleHO30B U  JKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACJEICTBEHHOM
W3MEHYUBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHU3MBI, MEpeHoca
BCIIECTB W TIOTOKA DHEPTHMH B DKOCHUCTEMAaxX, AHTPOMOTCHHBIX W3MEHEHUU B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

YMEHUE TMPUMEHSATH MOJyYCHHBIC 3HAHUS IS OOBSICHEHUS OMOJOTHYCCKUX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HU C 1enplo obecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0IEHNS HOPM IPAMOTHOTO TOBEJICHUS B OKPYKAIOIICH
IPUPOJTHON cpene, MOHUMAaHUE HEOOXOTUMOCTH WCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJISl palliOHAILHOTO MPUPOIOIIOIB30BAHNUS;

YMEHHE pPEelIaTh dJeMEHTapHble OMOJIOTMYECKUE 337aud, COCTABIISATH CXEMBI
MEepPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUsA);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;



YMEHHE KPUTHUYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMYECKOTO  COAEPKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTb  IJ0OAlbHBIE  JKOJIOTMUYECKHE  MPOOJIEMbl
COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYO MTO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJIOTUYECKYI0 MH(DOPMAIIHIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUMHBIN anmnapat OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHnoBaHue
(uudpossbie)
n/ pa3jejioB U TeM Bcer  Konrpoubn IIpakTHyeck
o0pa3oBaTejibHbIE
I MporpamMmMbl 0 ble padoThI ue padoThbl
pecypchl
bu6mmoreka [IOK
buosnorus kak
2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
bu6mmoreka [JOK
JKuBBIE CHCTEMEBI U
1 https://m.edsoo.ru/7f41c2
WX OpraHu3aus 92
XUMUYECKUH bu6mmoreka [IOK
COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c2
KJIETKH 92
KuzuenesrensHOC Bubmorexa ITOK
6 https://m.edsoo.ru/7f41c2
Th KJIIETKH
92
PasmHoxenne n
HHHBIIY AT HO® bubmuoreka [JOK
4 5 1 https://m.edsoo.ru/7f41c2
pa3BuUTHE 92
OpPTaHU3MOB —
HacnencrsenHoct bubmuoreka [JOK
b 1 U3MEHYUBOCTH 8 15 https://m.edsoo.ru/7f41c2
OpPraHu3MoB 92
Cenexmus
bubmuoreka [JOK
OpTaHU3MOB.
3 https://m.edsoo.ru/7f41c2
OCHOBEI 92
OHMOTEXHOIOTHHI o
bubmuoreka [JOK
PeszepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
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OBILIEE

KOJIMYECTBO HACOB 34 0 4
I10 ITPOI'PAMME
11 KJIACC
No HanmenoBanun KoauuecTBo 4acoB DJIeKTPOHHbBIE
" e pa3iesioB H (uudpoBbie)
n/ Becer  Konrpoabnnl  IIpakrnyeckn
TeM o0pa3oBaTejibHbIE
I 0 e padoThbl e padoThbl
NMPOrpaMMblI pecypchl
D BOJTIOLHOHHAS bubnunorexa LIOK
9 1 https://m.edsoo.ru/7f41cc7
ounonorus A
BosnukHOBEHH
o 1 DASBITHE bubmuoreka [{OK
P 9 0.5 0.5 https://m.edsoo.ru/7f41cc7
JKU3HU Ha 4
3emie B
Opranusmsl 1 bubnuoreka [IOK
OKpYyKaroIas ) 1 https://m.edsoo.ru/7f4lcc7
cpena 4
CooOmiecTBa u bubmmoteka IIOK
HKOJIOTUYECKHE 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
PesepBrOe bubmuoreka [{OK
p 2 0.5 https://m.edsoo.ru/7f41cc7
BpeMsl
4
OBIIEE
KOJIMYECTBO
34 1 2.5
YACOBIIO
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10 KJIACC
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KourpoJs IMpakTuuec uugposbie
n/  Tema ypoka Bce HU3y4eH
a HbIE KHe st o0pa3oBaTte/ibHbIE
ro padoThl padoTbI pecypcbl
but6mmoreka [IOK
buonorus B 1 https://m.eds00.ru/863
CHUCTEME HAYK £6122
https://m.eds00.ru/863
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£632a

MeTtoanl
[MO3HAHUS
JKUBOM
MIPUPOJIBI.
[IpakTuueckas
bubnunorexa LIOK
paborta Ne 1
0.5 https://m.eds00.ru/863
«HWcmonp30Bad
£6122
Ue pa3InIHbIX
METOJIOB TPH
W3YYCHHUH
OHOJIOTHUYECKUX
00BEKTOBY
buonornueckue
bubnuoreka [{OK
CHUCTEMBI,
S — https://m.edso0.ru/863
pont £6564
H3y4YeHue
XUMHYECKIH
COCTaB KJICTKH. bubmuoreka [{OK
Bomau https://m.edso0.ru/863
MHHEpaJIbHbIE e674e
COJIH
benxu. CocraB bu6nunorexa LIOK
U CTPOEHUE https://m.eds00.ru/863
0€JKOB e6b72
DepMeHTBI —
OHOJIOTHYECKHUE
KaTaJlu3aTopPHI.
Jlaboparopnast
paborta No 1
bubnunorexa LIOK
«3yueHne
0.5 https://m.eds00.ru/863
KaTaJIUTUYECKO

W aKTUBHOCTH
(bepmeHTOB (Ha

e6b72

npuMepe

aMHnJ1a3bl NN

KaTasasbl)»

VIIeBOIEL bubmuorexa [{OK

T https://m.eds00.ru/863
120007003 66870

Hyxnennosbie bu6muoreka [IOK

KUCHOTHL. ATO

https://m.edsoo.ru/863
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Hcropus n
METO/IbI
bu6nmoreka [IOK
M3y4YeHUS
9 https://m.eds00.ru/863
KJIETKH.
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Knerounas
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Kierka xax
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pabota Ne 2
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KJICTOK https://m.edso0.ru/863
11 pacTeHHi, 0.5 e6ff0
JKMBOTHEIX, https://m.edso0.ru/863
rpuoB u er16c
OakTepuii Mo
MHUKPOCKOTIOM
Ha TOTOBBIX
MUKpoOTMpemnapar
ax U ux
OIHCAHHEY
O6men bubmuorexa [JOK
12 BEILIECTB WJIH https://m.edso0.ru/863
MeTa00IU3M e766¢
but6mmorekxa [IOK
dDoTOCHHTES.
13 https://m.eds00.ru/863
XeMOoCHHTE3
e7c98
DHEPreTUIecKu bubmorexa HOK
14 N P https://m.edsoo.ru/863
1 0OMeH
e7aae
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LMKJT KJIETKH.
bubnunorexa LIOK
Henenue
15 0.5 https://m.edso0.ru/863
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pabora Ne 3
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«Habmonenue
MHTO3a B
KJIETKax
KOHYHKA
KOpeIiKa jJyka
Ha TOTOBBIX
MHUKpOIIpernapar
ax»

buocunTes
Oenka. Peakuus

bubnunoreka LIOK

16 1 https://m.eds00.ru/863
MaTPHYHOTO e796¢
CHUHTE3a
Tpancaauus — bubmmoreka [JOK
17 OMoCHHTE3 1 https://m.eds00.ru/863
Oelka e796e
Hexnerounrie bu6nmorexa LIOK
18 (bOpMBI )KU3HU 1 https://m.eds00.ru/863
— BUPYCHI €7540
bubnunoreka LIOK
DopMmBbl https://m.eds00.ru/863
19 Pa3MHOKECHUS 1 e81b6
OpraHU3MOB https://m.eds00.ru/863
e83le
bubmmoteka IIOK
20 Meiio3 1 https://m.eds00.ru/863
e7fda
Oo6pazoBanue u
pasBuTHE
TTOJIOBBIX
KJICTOK.
OnogoTBOpEH
ue.
JlaGopaTopHas bu6muoreka [IOK
21 pabota Ne 4 1 0.5 https://m.eds00.ru/863
«3yuenue e81b6
CTPOCHHS
MTOJIOBBIX
KJIETOK Ha
TOTOBBIX
MHUKpOTpernapar
ax»
22 NunuBuayansH 1 but6mmoreka [IOK
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https://m.edsoo.ru/863
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KoumnuectBo
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£ 5 DJIeKTPOHHbBbIE
=3 ©
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1 DBOJIOLIHS M METOBI €€ N3YUSHUS 1 Bubmorexa LIOK
1 A yi https://m.edso0o.ru/863ea20e
2 Hcropus pa3BUTHS IpECTaBICHUN 00 1 bubnuoreka [IOK
3BOIIOLIHU https://m.edso0.ru/863e9570
bubnuoreka [{OK
3 MuKposBozTiONH 1 https://m.edsoo.ru/863e9cle
[Tomymnsmus Kak dIeMEeHTapHAas eIUHUIA
4 BUJA ¥ BoroIMK. JlaboparopHas paboTa 1 bubnmoreka [JOK
No 1 «CpaBHeHue BUIOB 11O 0.5 https://m.eds00.ru/863e99c6
MOP(}OTOrHIecKOMY KPUTEPHIO»
5 JIBmokyiue cuibl (3eMeHTapHbIe (pakTopsb) 1 bubmuorexa [IOK
SBOIIOIAU https://m.edsoo0.ru/863e9da4
N bubmmoreka IIOK
6 EcrecTBeHHbIi 0TOOp U ero (hopMbl 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTath! 3BOMIONNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas pabora 1 bubmuoreka [IOK
No 2 «Onucanue npucrnocoOJIeHHOCTH 0.5 https://m.edsoo.ru/863e9fde
opranusma 1 €€ OTHOCUTEILHOTO
XapakTepa»
8 HamnpaBnenus u nyTy Makpo3BOJIIOIIMT 1 bubmorexa [IOK
P yr p B https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoIIONINN 1
10 HcTopus xu3HU Ha 3eMile U METOABI €€ 1
W3YICHHUS
11 ['umoTe3sl MPONCXOXKACHUS KU3HU Ha 1 bubnunoreka LIOK
3emiie https://m.edso0o.ru/863ea5a6
PazButue xu3Hu Ha 3eMiie 1o 3pam U bubnmnoreka [JOK
12 1 .
repuoaam https://m.edsoo.ru/863eatbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PacCTUTEIBHOTO U KUBOTHOTO MHpA.
bubnunoreka LIOK
13 [TpakTuueckast padorta Ne 1 «I/IszfquHe 1 05 https://m.eds00.ru/863ea8he
MCKOIMAEMbIX OCTaTKOB PaCTEHUI U
KUBOTHBIX B KOJUICKIIHSIX)
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14 CoBpeMeHHas1 cuctemMa OpraHu4eckoro 1 bubnmoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
bubnunorexa LIOK
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) 1 https://m.eds00.ru/863eac2c
16 JBrokymue cuitbl ((paxTopsl) 1 bubnmoreka [JOK
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM FBOJIOLNH YEIOBEKA 1
UYenoBeueckue packl ¥ MPUPOIHBIC bubmmoreka [JOK
18 1 .
aJlanTaly 4YeJoBeKa https://m.edso0.ru/863eaea2
O600menue mo reme «Bo3HUKHOBEHHE U
19 1
pa3BUTHE )XKU3HU Ha 3eMiIe) 0.5
20 DKOJIOTHS KaK HayKa 1
21 Cpenbl 0O0UTaHMS U HKOJIOTHYECKUE 1 bubnmoreka [JOK
(hakTopbI https://m.edsoo.ru/863eafec
Abunotnyeckue pakropsl. JlabopaTopHas
pabota Ne 3. «Mopdonoruyeckue
29 O0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT 1 bubnnorexa [JOK
obutanus». Jlaboparopuas padora Ne 4. 0.5 https://m.edsoo.ru/863eb10e
«BrmsiHHAE cBETa HA POCT U Pa3BUTHE
YEepEeHKOB KOJIeyca»
bubmuoreka [{OK
23 buotieciue paxropr 1 https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
24 nomysiiun. [Ipaktudeckas padora Ne 2 1
«[Toacu€T MIOTHOCTH MOMYJISILMI pa3HbIX 0.5
BUJIOB PACTCHHID
bubnmorexa LIOK
25 Coo0riecTBa OpraHU3MOB — OHOIIEHO3 1 https://m.edsoo.ru/863eb46a
bubmmoreka IIOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 https://m.edsoo.ru/863eb46a
| e mmen | Busmorea 10K
DaMUIbL. https://m.eds00.ru/863eb5fa
skocucteM. Cykiieccust
28 IIpupoaHbIE SKOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
30 buocdepa — rimobanbHas sKocUCTEMA 1 bubmuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuotexa [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenmoredecTBO B Onocdepe 3emin 1
33 CocymiecTBoBaHUE TIPUPOIBI U 1 bubnmnoreka [JOK
YeI0BeYeCcTBa https://m.edsoo.ru/863ebale
34 O606menue Tembl «Coo01IecTBa U 1
9KOJIOTHUECKHUE CUCTEMBI» 0.5
OBILIEE KOJIMYECTBO YACOB I10 1
I[TPOTPAMME 34 2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u nip.;
[Ton penakuueii [laceunuka B.B. AxkiimonepHoe obiiectBo «3naTenscTBo

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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