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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTHMH TEOPETHUECKYIO OCHOBY IS
omnpeneseHus MoaxoJ0B K (OPMHUPOBAHUIO COAEpP>KaHUS Y4eOHOro NpeaMera
«buosorusi»  coctaBwiM: KoHUentyaiabHele mnojnoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOy4YyeHus u
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENsIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHErO
obmiero oOpazoBanusi B Poccuiickoit ®Denepaindu, a TakKe TOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU >KUBOU MPUPOIBI U 00ecriedeHNN
CYIIIECTBOBAHMsI YeJIOBeUeCKOro oodiectBa. COraacHO Ha3BaHHBIM MOJIOKEHUSM,
ornpe/eaeHbl OCHOBHBIE (DYHKIIMU MPOrpaMMBbl IO OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouosjoruu Ja€T NpeACTaBlICeHHE O UesIX, 00 oOuei
cTpateruu OOy4YeHHUs, BOCHUTAHMS M PAa3BUTUS OOYyYarOIIMXCS CpPEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00sA3aTeIbHOE MPEIMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeneieHue TOo pasfenaM M TEeMaMm,
PEKOMEHIyeMYIO TOCJeI0BaTeIbHOCTh U3yUeHUs y4eOHOTO Marepuaja ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaTEILHOTO
mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEH 00YyJarOIITIXCS.

B mporpamme mno Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUEOHBIX JEeUCTBUI OOy4YaroMIMXCS MO OCBOCHMIO COAEpKaHUA
OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme mo Owmonormu (10 kimacc, 0a30BBI ypOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMM OMOJIOTMM, OJjlaroiapsi 4yeMmy B HeW
IPOCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  ILEHHOCTHBIX
OpHUEHTAINH JTUYHOCTH, SKOJOTUUECKOTO MBIIUICHUS, IPEACTABICHUN O 370POBOM
oOpase XM3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIoIIeld MPUPOTHON Cpere.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIECCOB B MpOrpamMme Mo OHOJOTHH yAEJIeHO BHUMaHHE HCIOJIb30BaHUIO
MOJTyYE€HHBIX 3HAHUM B MOBCEIHEBHOW JKM3HM I PEUICHUS MPUKIAIHBIX 33/a4, B
TOM 4YHCle: NpOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHMI 4Yel0OBEeKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKU
1[EJIeCO00pa3HOr0 TMOBEACHHUS B OKpYXKalollled NpUPOAHOW cCpeiae, aHalu3a
BIIMSIHUSL XO3SHCTBEHHOW JAESTENbHOCTH 4YENIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKIAAHON HAPaBIEHHOCTH
yuyeOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCThIO oOecreueHus



YCIOBUH ISl pEeIIeHUsI OJJHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OHOJIOTHYECKOro
oOpa3oBaHus, KoTopas mpennosaraer (OpMHUPOBaHHE y  OOyYaromMXcs
CIIOCOOHOCTH aanTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHHE y OOYYAIOUIMXCS TMPEACTABICHUIN O
HAyYHOM KapTHUHE MHUpa, pacIIupsieT U 00O0OIIaeT 3HAaHUS O KHBOW Hpupoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMUd W SBOJIOLUH, CO3MAET
yCIOBHA  JJIS:  TO3HAHUS  3aKOHOB  JKMBOW  TIpUpOAbI,  (HOpMUPOBaHUS
(YHKIMOHANBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOILIEHUS K KUBOU MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe IS PEIIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CpeaHero  oOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonoruu odecrneynBaeT yCaoBHs A (OPMUPOBAHUS
VUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpBl, CIIOCOOCTBYET HMHTErpallid OMOJOTHMYECKUX 3HAHHUH C
NPEACTaBICHUAMU U3 IPYTUX YU4EeOHBIX NPEAMETOB, B YACTHOCTH, (U3NKU, XUMHU
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYECHHHM y4eOHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY Ui ONPENEICHHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJACpKaHUs, MPEACTABIEHHOTO B MporpamMme IO
OHOJIOTHUH.

Ot6op conepxanus yueOHoro npenmera «buomorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalolUecs: MOJKHbI OCBOMTH 3HAHMSI W YMEHUS, 3HAUUMBbIE MJif
dbopmupoBanus 0OOIIEH KyJIbTypbhl, ONPENCISIONNE aJCKBATHOE IIOBEJCHUE
4eJIOBeKa B OKpY’KaIolIeW NMPUPOIHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKOW nestenbHocTH. Ocoboe MecTo B STOW CHUCTeMEe 3HaHUii
3aHUMAIOT 3JIEMEHTHI COACPKAHMS, KOTOPbIE CIYX,aT OCHOBOM 111 (pOPMUPOBAHUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYy4YHOM KapTUHE MuUpa U
[HEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3allUu
OMOJOTNYECKOro 00pa3oBaHMUsl.

CTpyKTypHpOBaHHE COAEpXKaHHUS Y4eOHOro MaTepuana B IPOrpamMMme II0
OMOJIOTHH OCYIIECTBICHO C YYETOM NPHUOPUTETHOTO 3HAYEHHS 3HAHUM 00
OTIIUYUTETHHBIX OCOOEHHOCTAX KUBOHM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npenmeta «bruomorusy»
BBIJICJIEHBI CIEYIOUINE coaepKaTeabHble TuHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHusA», «KneTka kak Ouonoruyeckas cucreMan, «OpraHusm Kak



Oouonoruueckas cuctema», «CucTteMa M MHOT00Opa3ve OpPraHUYEeCKOTO MUpay,
«IBOJIOLIUSA KUBOU MPUPOABIY, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

[lenp u3yuenusi yueOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaicHHEe  OOYyYarOUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIMOHAIbHOU
OpraHu3alMi >KUBBIX CHCTEM pPa3HOTO paHra U MNpUOOpeTeHHue YMEHUM
UCIIONIb30BaTh ATH 3HAHUS AJII TPAMOTHBIX JEUCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] Pa3IUYHbIX KU3HEHHBIX MPOOIEM.

JlocTixkeHue 1enu u3ydeHus:i yueoHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CIIeUMBAETCS PEIICHUEM CIEAYIOIMIMX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OMOJOTMYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MPaBUiIaX, CIyXKallluX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAy4YHON KapTUHE MHUPA, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAHUSX B OMOJIOTHH;

dopMupoBaHue y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B MpoOLIeCCE€ aHalIW3a JAHHBIX O MYyTSIX Pa3BUTUS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, UJEH M TOAXOJOB K HM3YyUYEHHUIO >KHBBIX CHUCTEM
Pa3HOro YpOBHS OpraHU3allUu;

CTaHOBJIEHHE Yy oOyvarommxcs oOmeld KyiabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MHUpa JKMBOW MPUPOJbI HA OCHOBAaHUU 3HAHUW U OMbBITA, TOJYYEHHBIX MpPU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHre Yy OOydYalOIIMXCd YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTHMUECKUX 3HAHUM B MPAKTHUYECKON NEATEIHbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEJAULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM KHBOMU
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEl, COOJIIOIEHUS 3TUYECKHUX
HOPM IpU MPOBEICHUHN OMOJIOTMYECKUX HCCIEA0BaHUN;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW Jis TOBBIIICHHUS YPOBHS
9KOJIOTUYECKOM KYIbTYPHI, 4151 (GOPMUPOBAHMS HAYYHOTO MHUPOBO33PEHHUS;

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCETHEBHOM KU3HU IS
OLICHKH TMOCJIEJACTBUI CBOEH JEesTEIHHOCTH 10 OTHOILICHUIO K OKpY»Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MNPO(QUIAKTUKU
3a00JIeBaHUH.

B cucreme cpennero oOmiero ob6pazoBanusi «buonorus», uzydaemass Ha
0a30BOM YPOBHE, SIBIISIETCSI 00s3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOJISAIIUM B
COCTaB NpeaMeTHOM 001acTi «EcTecTBeHHO-HAYUYHbIE IPEAMEThI.



Jlist m3ydennsi 6noaoruy Ha 6a30BOM yPOBHE CPEHETO 001Iero 00pa3oBaHus
oTBoauTCs 68 yacoB: B 10 knacce — 34 yaca (1 yac B HeAemI0)



COJEPKXAHME OBYUYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOUIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMH HayKaMu, (puiiocopuei, ITUKON, SCTETUKONW U TPABOM.
Ponb Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOM KAapTUHBI MUpA.
Cucrema OMONOTMYECKUX HAYK.

MeToabl MO3HAHUS KUBOW MPUPOABI (HAOIIOACHIE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaacCUpUKalMs, MOJAEIMPOBaHUE, CTaTUCTHYeCcKas o0padoTka
JAHHBIX ).

JdemoHncTpauuu:

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

Tabmuibl 1 cxembl: «MeTOIbI TO3HAHUS JKHBOU MPUPOIBI.

JlaGopaTopHble U MpakTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcrnonb3oBaHWE pa3IMYHBIX METOAOB IPHU
U3Yy4YE€HUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMA.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeaAMET U3ydeHus: ouonaorun. Otiandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHUCTEM U MX pa3HOO0Opa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA), OMOC(EepHBI.

JdemoHcTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE PU3HAKK KU3HWY», «YPOBHU OpPraHU3alUU
YKUBOW MPUPOABD).

Oo6opynoBanue: Mmojens MoJiekyisl JJHK.

Tema 3. XumMu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMHUYECKUN COCTaB KIETKH. XUMHUYECKHE DBIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BeElIeCTB B KieTke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHre OeIKOB. AMHUHOKHCIIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMbIe U 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NepBUYHAs, BTOpUYHASA, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe CcBOHcTBa OenkoB. buonormueckue
byHKIIMN OETIKOB.



®epmeHTsl — Oumosormueckue Katanm3aTtopel. CtpoenHue (QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpartHas crneuuduuHoctb. KodepmeHnTsl. BuTamuHsbl.
OTnuuust pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl  (caxaposa, JaKTO3a) W TMoJiMcaxapuibl (Kpaxmall, TJIUKOIeH,
HeJuT0103a). buonornueckue GyHKIUU YrIeBOJIOB.

Jlununer:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUILHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHHE
yTJIE€BOOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

Hykneunossie xkucinotrsl: JHK u PHK. Hykneoruast — MOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Qynkunu JHK. Ctpoenne u ¢pynkuun PHK.
Buast PHK. AT®: crpoenue u GhyHKIINN.

[{uronorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBHUS
ujei 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUEHUs KIIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmIMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyiasl JIHK kak renermueckuil ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckas W mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUs TMpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KIIETKU. OCHOBHBIE OTJIHWYUS PACTUTEIBHOM, >KUBOTHOU H
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
dbyukiuu. [1nazmatuyeckas memOpana, e€ cBoiicTBa v ¢pyHkuu. [{uronnasma u eé
opranounbl. OnHoMmeMOpaHHble opraHouabl kieTku: JIIIC, anmapar I'onbmxu,
au30coMbl.  [oyaBTOHOMHBIE OpPraHOWIBl KIETKHM: MHUTOXOHIPHUH, ILTACTHJIBI.
[Tpoucxoxnenne MHUTOXOHApUM M miactua. Buasl mmactun. HememOpaHHbIE
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKU. QYyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynaTopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXHBOM
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuoguveckas TabiauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIbl», «brocunTes 0enka», « CTpoeHue MOJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennosoie kuciotel. JJHK», «Ctpoenue monekynbl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKN», «CTpoeHue >KUBOTHOM KIIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKUY,
«CTpoeHue saqpa KIeTKu», « Y rIeBOAb, «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE Ui MPOBEACHHUS
HAOJNIOICHUH, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPaCTUTENbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUM,
JKUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
ONKCAHUEN.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BemiecTB, WK MeTab0au3M. AccuMUIALUS (TIAaCTUYECKU OOMEH) U
JTUCCUMUJISIIIUS  (SHEPTeTHUECKHiT OOMEH) — JBE CTOPOHBI €IMHOTO TIpoliecca
MeTabomm3ma. Pojib 3aKOHOB COXpaHEHHUS BEIIECTB W DHEPTUM B IMOHUMAHUU
MeTabonu3ma.

Tumnbel oOMeHa BemecTB: aBTOTPO(dHBIN U rerepoTpodHbIii. Poibs dhepMeHTOB
B 0OMEHe BEIIECTB U MPEBPAILEHUN YHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemMHOBass (a3pl (orocunreza. Peakuun
doTtocunTe3a. DpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TS )KU3HU
Ha 3emue. Biausinue ycioBuii cpenibl Ha (POTOCHUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUI.

XeMOCHHTe3. XEMOCUHTE3UPYIoNIe OaKkTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PaciienyieHue BellecTB, BbIJEICHUE U
aKKyMYJMpPOBaHHE DSHEPrud B KJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero Buibl. KuciopogHoe OKHCIEHHUE, WU KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunrpoBaHue. D¢ddexTuBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakiun marpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanusi renetndeckod wHbOpManMu B KieTKe. ['€HETHYECKUM KOJ W €ro
cBoiictBa. Tpanckpunius — matpuusblii cunte3 PHK. Tpancnsauus — 6uocunTes
Oenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKHCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpychl. Mctopus oTkpeiTus Bupycos (/. U.
WBanoBckuit). OCOOCHHOCTHM CTPOCHHMS M KU3HEHHOTO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacteHuid, >XKUBOTHBIX M YEJOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo3dyaurens CIIN/a.



OOpatHast ~ TpaHCKpWmIHMs, peBepraza u  uHTerpaza. lIpodunakruka
pacmnpoCcTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIl.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, . Y. MBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel nutaHusy, «Meraboauzmy, «MUTOXOHAPUS,
«JHepreTuueckuil oOMen», «Xnoportact», «Porocunresy, «Ctpoenune JJHK»,
«CtpoeHre u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Koy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1uki Bupyca CIIM/]a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u tpanckpunuusy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOoeib cTpykTyphl JTHK.

Tema 5. PasmHoOKeHHe M1 HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KietouHblii UK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccsl, mpoTekawomue B uUHTepdaze. Permkanus — peakuys MaTpUYHOTO
cunte3a JIHK. Crpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumiouaHeIi W TalUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphI.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOXKEHUS W  HWHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpoueccel, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUIA CMBICT MUTO34.

[Iporpammupyemasi rTuGesb KJIETKA — arlonTo3.

@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl 6ecrnosoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropoo0Opa3zoBaHue, BEreTaTUBHOE pa3MHOkeHue. McKyccTBeHHOE KJIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHHE IS CEJIEKLUU.

[TosioBOE pa3MHOKEHHE, €ETO OTIIMYHS OT OECHOIIOrO.

Meiio3. Cragum meio3za. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenune xpomocoM B MeHo3e. KpoccuHrosep. BHOJIOTMYECKHMHA CMBICT H
3Ha4YEHUE Meno3a.

['amerorenes — mporecc OOpa3OBaHUS TMOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHUKH W SUYHUKA. OOpa3oBaHME W PA3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOEHHOCTH CTPOEHMS SMIIEKIETOK U crnepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBbHOE PAa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOienue, racTpyisiius, opraHorese3. [loctamOpuonanbHOEe pasButhe. TuIbI
NOCTAIMOPHOHANIBHOTO Pa3BUTHS: TMpsMoe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTUE OPraHU3MOB, (HaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJIUM Pa3BUTHSL.

JdemoHcTpanuu:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOZJOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererartnBHoe pa3MHOKEHHE
pacteHuit», «Jlenenue xkneTku Oaktepuiy, «CTpOeHHE TOJOBBIX KIETOK»,
«Ctpoenune xpoMocoMbl», «Knertounsiii mukn», «Pemmukamus JTHK», «Mutosy,
«Meiiosy, «lIpsamoe n Henpsmoe pa3BUTHEY, «l'aMeTOreHe3 y MIICKOIUTAIOIMINX 1
4yesnoBeKkay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

ObopynoBanue: MUKPOCKOII, MUKpOIpenaparsl «CniepmMaTo301/1bI
MJIEKOIIUTAIOLIErO», «SIHIEeKIeTKa MIIEKONUTAIero», «Kapunokunes B KieTkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-allIIMKanus «JleneHne KIEeTKW», MOJEIb
JHK, monens metada3Hoit XpOMOCOMBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MmTO3a B KIIETKaX KOHYHMKA
KOPEIIKa JIyKa Ha FOTOBBIX MUKPOIIpENapaTax».

JlaGoparopHass pabora Ne 4. «M3ydyeHue CTpPOEHHUS NOJOBBIX KIETOK Ha
TFOTOBBIX MUKpPOIIpEnapaTax.

Tema 6. HacjieicTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[Ipeamet u 3aaun reHeTUku. Victopus pasBuTus reHeTUKU. Poiib nuronorun
¥ 5MOpHOJIOTMM B CTAHOBJIEHWH T'€HETUKU. BKilaJ poCCHHCKMX U 3apyOeKHBIX
yu4€HBIX B pa3BUTHE TE€HETUKU. MeToAbl TEeHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHM, MOJEKYJSIPHO-TeHEeTUUECKHil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTHYecKasi CHMBOJIMKA, HCIOJIb3yEMasl B CXEMax CKPEIIMBAaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS NPU3HAKOB, YCTaHOBJICHHbIE I'. Mennenem.
MonoruOpuiHoe cKpemmBaHUe. 3aKOH €IuHO-00pa3us TUOpHUIOB MEPBOTO
nokosienus. IIpaBwio JOMHHMpPOBaHMs. 3aKOH pAaCUICIUIEHHS MPHU3HAKOB.
['unoresa yncroTel rameTt. [logHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpelMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHMS
npu3HakoB.  LluToreHeTueckue - OCHOBBI ~ AMTMOPUIHOIO  CKPEIMBAHUA.
AHam3upyolee cKkpeluBanye. Mcnonp30BaHne aHaIUM3UPYIOIIETO CKPEIMBAaHUS
JUTSI OTIPEICIICHHSI TEHOTHIA OCOOH.

CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJelI0BaHMIO TeHOB. HapyleHne cuemieHus reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH. [ 'eHeTHYecKne KapThl.



['enetuka mosna. XpoOMOCOMHOE OMpEeeHUEe moja. AyTOCOMbl U TOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYHMBOCTH.  XapaKTEPUCTUKA
MO (UKAIIMOHHOW U3MEHYUBOCTH. BapHallMoHHbIN psif ¥ BapHallMOHHAs KpUBasl.
Hopma peakuuu mpusHaka. KojiMueCTBEHHbIE M KAYECTBEHHBIC IMPU3HAKUA U UX
HOpMa peakiuu. CBoiicTBa MOAU(PUKALIMOHHON U3MEHYHUBOCTH.

HacneactBenHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalmoHHasi N3MeHYMBOCTh. Knaccudukanys MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluidi. MyTareHHbie (aKTOpHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HaciencTBeHHoM n3menunsoctu H. . BaBuiiosa.

BresnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKa: TCHEATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETHUCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIEHNE T€HOTHIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHbie 3a0ojieBaHUsS 4YeOBEKAa: TI'€HHBIE OOJIC3HH,
OO0JIE3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUINBI
310pOBOro 00pa3a >KU3HH, AUATHOCTUKU, MPOPUIAKTUKHI U JICUEHUS] TeHETHUECKUX
Oone3Hel. MeauKo-reHeTHYeCKOe KOHCYIbTUPOBAHME. 3HAUYECHHUE MEAUIIMHCKON
TEHETHKHU B MPEAOTBPALIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEJIOBEKa.

JdemouncTpanuu:

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

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHHE UM €ro
[UTOIE€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHUS W €ro IHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpelIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meio3»,
«B3auMoIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CLHEIUIEHHOTO C mnonom», «Kapuotumbel 4enoBeKa U KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoauduKkanruoHHas W3MEHYHBOCTHY, «HacmemoBanue pesyc-
dakropay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: MoAeIU-aNIIUKAIMK «MOHOTHOPUHOE CKpELUBAHUE,
«HenonHoe noMuHHMpoBaHuEe», «JuruOpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKON M MuUKpompenapaT «Jlpo3zodpuna» (HOpMma, MyTaluu
(dhOpMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCceBHO.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yueHne MoaupUKAITMOHHOW W3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJa U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢uibl Ha TOTOBBIX
MHUKpOIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOLECC. 3apOKICHUE CEJEKUUH W JTOMECTUKALMS.
Yuenne H. . BaBumoBa o0 1ieHTpax TMPOUCXOXKJICHUS H MHOIroo0pasus
KyJIbTYPHBIX pacTeHUW. LIEHTpbl MPOUCXOXKACHHUS JOMAIIHHUX >KUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbIi M MHAUBUIYaJbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M KUBOTHBIX. OIlleHKa 3KcTepbepa. biIM3KOpoACTBEHHOE
cKkpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUM.
['eteposuc, unu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanénnas tubpunmszauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJYYEHUE TOJMIUIOUJIOB. JIOCTMIKEHMSI CENEeKUMU pAacTeHUM, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHOoNOTMs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbsie KynabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KiioHnpoBanue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

DKkoyioruueckue WM dthyeckue  npobiembl. MO  —  reHeTuyecku
MOAU(UITUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBwios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl NPOUCXOXKIACHUS M MHOTro00pas3us
KYJbTYPHBIX pacTeHuil», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuiy, «OtnanéaHas rudpunuzamus», «Padboter akanemuka M. ®@. MBanosay,
«Ilomunnounus», «OO0bekThl OuoTexHonorum», «Kierounsle KynbTypel U
KJIOHHpOBaHHE», «KOHCTpyHpOBaHHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsKU TUIOJ0OB U KOPHEIIJIOA0B JUKHUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repobapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlabopaTtopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHSI CEJIEKIMM PACTEHUH U
YKUBOTHBIX (Ha CEJEKLMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaToOpuio
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOCHHMSI  OOYYalONUMHUCA TPOTPaMM  CpPEIHEro OOImero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUS mpenmera «buosorus»
BBIJICJICHBI CIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YYaIOIIMMUCS POCCUUCKOM
rPaXKJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbBHOCTH
U CaMOOINPE/ICNICHUI0, HajJu4yhe MOTUBAIIMM K  OOYYEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTHU Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOIO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, MPUCYLIUMH CUCTEME
OMOJOTUYECKOTO  O0pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE PE3yNbTATBI OCBOEHUS NpeaMeTa «bHOIorus» JOCTUTarTCS B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIMOHHBIMA POCCUINCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
NOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCAM CaMOMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHs, PAa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapLIEMy MOKOJEHUIO,
B3aMMHOTO YBaXKEHHUsI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCleIUi0 U
TpagulUUsM MHOTOHAaMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, npupoae H
OKPYKaroUIEH cpelie.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONIuXCsl PyKOBOJCTBOBATHCS
cOpMHUPOBAHHOM BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AESATEILHOCTH B MPOLECCE PEANM3AMU OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;



OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA ¥ PaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENIbHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBbIX M TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HWIIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMU LIEHHOCTSMU U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX U UCCIEAOBATEIbCKUX 3a/]a4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEIILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoOay, YyBCTBA OTBETCTBEHHOCTH IEPE]
PonuHou, ropmpoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MPONIOE U HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEIUI0 U MaMSTHUKAM MPUPO/IBI,
JNOCTUXEHUIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBIICHUE U
pa3BuUTHE OHOJIOTUM, TMOHUMAHHWS 3HAYEHHs OWOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3anute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAaHUE SMOLUOHAIBHOTO BO3/ICHCTBHS )KUBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbSI U
IMOIUOHAJIBHOTO $J1ArONOTyYHUs:

NOHMMaHHWE W pealu3alnus 370pOBOro M 0e30macHoro obpasza >KU3HU
(3m0poBOe  mHUTaHHWE, COONIOJEHHME TUTHEHHUYECKUX TPaBHWJI U HOPM,
cOalaHCUpPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usndeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJEHUS B CUTYAIUsAX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHUE TOCIEJICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUUAIBHOMU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam npodhecCHOHATBHOU JeATeITbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
cOOCTBEHHbIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0 W C€aMOOOpa30OBAaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

HKOJIOTHYECKU II€JIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM HX BO3MOXHBIX MOCIEACTBUM Jid
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelIeHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU M3YUYEHUH OHOJIOTUHU
3HAHUS M YMEHUS TpPU pEUICHUH TpoOJeM, CBA3AHHBIX C PalMOHAIBHBIM
MPUPOAOIOIb30BaHUEeM  (COONIOZICHME TpaBWJI  TOBEACHUS B MPUPOJE,
HAIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECHSI B DSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOoChephl);



AKTUBHOE HEINPHUITHE JCUCTBUM, NPUHOCIIIMX BpEl OKPYXKAIOLIEH
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONpHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYPHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HAIIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN IEATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTUKW, OCHOBAHHOTO Ha JTUAJOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPBl KaK CpEACTBa
B3aUMOJICUCTBUS MEXAY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE crneuuuK OWONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PAIMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeICTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MIpodsieM
COXpaHEHUs IIPUPOJHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIIMU:
oOecrieyeHrnss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pelIaTh PECYpCHble  NPOOJIEMbI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MTyTeW BBIXOJA U3 INI00AIBHBIX YKOJIOTHYECKUX MPOOIEM U
o0OecrieyeHns  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOIMUYECKMX 3HAaHUUW B LEJAX
HNOBBILIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAJIBHOM IPaMOTHOCTH OOydYarommxcs, GopMUpyeMoi
IpU U3y4eHUH OUOJIOTHH;

IIOHMMAHHUE CYLIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMble 3HaHMs JMJI1 aHalu3a H
OOBSICHEHUS SABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOJAUIMX B HEM M3MEHEHMH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS Ha OCHOBE HAYyYHBIX (DAaKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO ITOIYyYEHHs TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWOJIOTMYECKUE 3HAHUS Ui
pelIeHus MPOo0JIeM B PealIbHBIX KU3HEHHBIX CUTYaLUsIX;

OCO3HaHUE I[IEHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTMBHOMY IOJIyY€HHIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHMs ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OO0YyUaIOIINXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHaAyYHbIe MOHSITUS, OTPaXKAIOIINEe
[EJIOCTHOCTh HAyYHOM KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, Mpoliece,
cucTeMa, Hay4dHbId (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeIOBaHUE,  HAONIOJEHHWE, U3MEpEHHe, OKCIePUMEHT U JAPYTux),
yHHUBEpCajbHble Yy4eOHble JeHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIE), obecrieynBaroIIne dhopMupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYarolIuxcs, CIOCOOHOCTH
o0yJarmuxcs UCTIOJB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHWS W YHUBEpPCalbHbIC Yy4YeOHBIC JCHCTBUS B
IIO3HABATEJILHON U COLUAIIBHOW MTPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS IPOTPaMMbl CpEHEro OOIIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

OsJanenue YHHBEpPCATbLHBIMU yueOHbIMH MO3HABATeJIbHbIMH
JeCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH M), paCKPBIBATh CMBICIT
OMOJIOTHYECKUX TOHSATUM (BBIAEIATHh UX XapaKTEpHbIC MPU3HAKHU, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONpEeNeNITh IEJIU JCATEeIbHOCTH, 3ajiaBasi HapaMeTpbl W KPUTEPUU UX
JTIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MOCTABJICHHBIMU LIEISIMU;

WCITIOJIH30BATh OMOJIOTUYECKHUE TIOHSATUS JUIsl OOBsICHEHUS (PAKTOB M SBICHUMN
JKUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE PACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOIBI M 3aKIIFOUCHHS,;

MPUMEHSITh CXEMHO-MOJIEIbHBIC CpencTBa JUTSE MpEeACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  MNPOTUBOPEYMIl  Pa3HOrO  poja, BBIABICHHBIX B  Pa3iIMYHbIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IJIAaH pEIICHUs MPOOJIEMBbI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE 1eliCTBUSA:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3jMyHble BUABl JEATEIBHOCTH IO TMOIYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalNH, MPeoOpPa30oBaHUIO M TNPHUMEHEHHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHIATUSAMHU ¥ METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHOM
JeSITEIbHOCTH U KU3HEHHBIX CUTYaIIHUIX;

BBISIBIISAITh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWThb apryMEHThI JJS J0Ka3aTeJIbCTBA
CBOUX YTBEPXJCHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pELICHHWs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSAX;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANPABICHHBIN MOMCK MNEpEeHOoca CPEACTB U CHOCOOOB
JENUCTBUS B MPO(HECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHUSA B IO3HABATEIbHYIO U MPAKTHYECKYIO OOJIACTH
KHU3HEIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTAaTh HOBBIE MU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUSI.

3) padora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALIUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEpaTrype, OWOJIOTMYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



nH(OPMAIIHUIO PA3TUYHBIX BUIOB M (HOPM MIPEACTABICHUS, KDUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

dbopMyIMpOBaTh 3aNPOCHI U MPUMEHSATh PA3IMYHBIC METONBI MPU MOUCKE U
oTbope Oumosiornyeckor MHPopMaru, He0OXOAMMOMN /JIsI BBIMOJHEHUS Y4EOHBIX
3amady;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpPMY  TIPEICTABICHUS
ouosiornyeckor uHpopmaiuu (CxeMbl, Tpa@uKu, TUarpaMmbl, TaOJIUIIBI, PUCYHKU
H Apyroe);

UCIIONb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKW U CUMBOJIBI, (hOpMYIbI, aO0peBHATypy, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH()OpMaIuwy,
UHPOPMAITMOHHOK 0€30MaCHOCTH JTMYHOCTH.

Ogi1aieHHe YHHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMHU A€l CTBUSIMH:

1) o61enme:

OCYIIECTBISATh KOMMYHHUKAITMHN BO BCeX cepax )KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WJIM TUCKYCCHH MO CYIIECTBY OOCYXIaeMO TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHTEIHHO BBITIONHEHHUS TIpeiaracMoiu
3a/la4y¥, YYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TO3MIMHA APYTUX YYaCTHHUKOB
JTMAJIoTa WA TUCKYCCHH);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIOCOOAMU OOIINCHHSI M B3aUMOJCHCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISITh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOU popme popMyIrpoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HMCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MpH PEIICHUH OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBHUS NIPU PEIICHUU YI4eOHOH 3a1a4u;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOW JECATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBH,
pacmpenenarth poid ¢ Y4E€TOM MHEHHM y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIA[Aa M KaXXIOrO0 YyYacTHHKAa KOMaHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

IIpe/yiarartb HOBBIE IIPOEKTHI, OLEHMBATh WJIEH C TO3ULUHUHM HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpakeHHE, ObITh HHUITUATUBHBIM.

OBJageHne YHUBEPCANbHBIMH PeryJssTUBHBIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS TpoOJIeM U HX
pelIeHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax [0 OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO NIESTEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBISATh IUIAaH pPEIICHHs MpoOJeMbl C  y4&ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a pEIICHHE;

OIIEHUBAaTh TPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (HOPMUPOBAHUIO M TPOSBICHUIO IIMPOKON HPYyIuLUU B
pasHBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJIbHOM  pEeQUIEKCMM KAk  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHMi, UCIMOJIb30BaTh MPUEMBI pedIEKCUU IJI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHHUMATh PELIECHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI M apryMEHTbl JpYruxX IpU aHaIW3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHMMAsi CBOM HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYI'MX IpU aHaJlu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO IPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYIOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

ITpenmeTrHble pe3yabTaThl OocBoeHusi nporpaMMmel COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT crierupuyueckue s yaeoHoro npeamera «buomorns
HAy4YHbIC 3HAHUSA, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUBI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHHIO 3HAHUI B Pa3iMuYHBbIX y4E€OHBIX CUTYyallUsX, @ TaKXKE B PEaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenMerHbie
pe3yapTaThl IPEICTaBICHbI IO TOAaM 00yUYEHHUS.

[IpenMeTHbie pe3yabTaThl OCBOEHUSI yueOHOro mpenmeta «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIaJ€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAJIHHON
I'PaMOTHOCTH Y€JI0BEKA JUIsl pEICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpPKAHME OMOJIOIMUECKUX TEPMHUHOB M IMOHSITHIA:
XKU3Hb, KJIETKA, OpraHm3M, Meraboau3M (OOMEH BEIIECTB M TMpPEBpaIICHHE
SHEPruH), TOMEOCTa3 (CaMOpEryJsilts), YPOBHEBAsE OPraHU3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PETIPOIYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JlaraTb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJbHasg JIOTMa MOJIEKYJsIpHON Ouosorun), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensite rpaHULbI
UX PUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yYMEHHE BJaJIeTh METOJaMH HAYYHOTO MO3HAHUSA B OMOJIOTUU: HAOMIOICHNUE U
OMHCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJCHHI, OpraHMU3alys U MPOBEIACHHE
OMOJIOTMYECKOTO  AKCIIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMM, OOBSCHEHUE IOJYYEHHBIX



pe3yIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPHH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIIECTB U IIPEBPALLEHUS 3HEPIUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUIAYaJbHOTO PpA3BUTHUS OpraHuU3Ma
(oHTOTEHE3);

YMEHHME NPUMEHATh MOJIyYEHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHWMM, JJI NPUHATUS NPAKTUUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C 1eJIpl0 oOecreyeHus Oe30MIacCHOCTH CBOETo 3/10pOBbS U 30POBbS
OKpY>KaIOIIMX JIOACH, COOII0IEHUsI HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KaroIen
OPUPOJIHOM cpese, MOHMMAHUE HEOOXOIMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBpPEMEHHON  Ouosormu U OMOTEXHOJOTMH Ui  pPalUOHAJIbHOTO
IPUPOIOTIOTIH30BAHUS;

YMEHHE pellaTh »JJEMEHTApHbIE TEHETHYECKHEe 3aJayd Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAHME, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBAaHMs JJIs MpeICKa3aHUsl HAcJIEeJOBAHMS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYECKHe pPadOThI, COOIIOIATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALIHIO
OMOJIOTMUYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOM MH(OpMalMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHbIE COOOLIECHMUS,
0000111251 OMOJIOTMUYECKYI0 MH(POPMALUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpenMeTtHbIie pe3yabTaThl OCBOEHUS ydeOHoro mpeameta «buonorus» ¢ 11
Kalacce JOIKHBI OTPaXKaTh!

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHHUSA ECTECTBEHHbIX HAyK, B (POPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIaJ€ POCCUUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME PACKPBIBATh COAEpKAHME OMOJIOIMUECKHX TEPMHUHOB M IOHSITHIA:
BUJ, TIOMYJIALUSA, T€eHO(OH, IBOIIOLUS, ABMKYIINE CUIIBI ((PAKTOPBI) HBOJIIOLINH,
IPUCTIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, JKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LEeNU MUTAHUSA,
AKOJIOTHYECKas MpamMua, OMoreoneHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactBa K. M. Bbapa, uepemoBaHusi TTaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepranckoro),
OTIPENeNSITh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
OMHCAaHNE JKUBBIX CHUCTEM, IMPOIIECCOB U SBJICHHIA, OpPraHM3AIMs W TPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyEMbIMU BEIUYMHAMH, OOBSICHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJTYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPU3HAKA CTPOCHHUS OHOJIOTHUYECKUX
OOBEKTOB: BHJOB, TNOMYJSALMHA, TMPOIYIEHTOB, KOHCYMEHTOB, PEIYLECHTOB,
OMOTeoIeHO30B W 3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUs, MPUCIOCOOIEHHOCTH
OpPTaHW3MOB, JICWCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TepeHoca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHEHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOTrCOXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIYYCHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHYECKUX
NIPOIIECCOB U SIBJICHHM, /ISl TIPUHSATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOMN
KU3HU C TIeNIplo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKpY>KaIOIIMX JIOACH, COOMI0IEHUsI HOPM IPaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHON cpese, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAIMOHAIIBEHOTO TIPHUPOIOTIOIH30BAHHS,

YMEHHE pelaTh dJEMEHTapHbIe OMOJIOTHYECKHE 3a7aud, COCTABIISATH CXEMBI
MEepPEeHOCa BEIIECTB U SIHEPTUU B IKOCHUCTEMAaX (LIeTU MUTAHUS);

YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYECKHe pPadOThI, COOII0IATH
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HWHTEPNPETUPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUA W3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MacCOBOW MH(pOpPMALIMU, HAYYHO-IOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJI0OajdbHBIE  SKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHoBaHme pa3ieioB U TeM
NPOrpaMMmblI

KoaunuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcebl

buonorus kak Hayka

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
DJIEKTPOHHBI MUKPOCKOIT
[udposas nabopaTopus
JILM-16 mo Guosoruun
-natuuk pH
- natunk LUX
-naTauk WWA
- natyuk WTS
- matunk TDS

JKuBble cucTEeMBI 1 X opraHu3anmsa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
DJIEKTPOHHBI MUKPOCKOIT

XUMUYECKUN COCTaB U CTPOCHUE KIIETKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
DJIEKTPOHHBI MUKPOCKOIT

X(I/I?:HGI[GHTGJ’IBHOCTB KIICTKHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
DJIEKTPOHHBI MUKPOCKOIT

Paszmuoxkenne u WHIUBUIYAJIbHOC PAa3BUTUC

bu6mmoreka [IOK




OpraHu3MOB

https://m.edsoo.ru/7f41¢292
DNEKTPOHHBIN MUKPOCKOII

HaCHeI[CTBeHHOCTI: 1 U3BMCHYUBOCTH

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f41¢292

9 1.5 .
OpraHU3MOB DNEKTPOHHBIN MUKPOCKOI
Cenexuus opraHu3MoB. OCHOBBI ) 0 bubmmoreka [JOK
OUOTEXHOJIOTMHA https://m.edsoo.ru/7f41¢292
Bbu6nmuoreka [IOK
PesepBHOE Bpems 1 0 https://m.edsoo.ru/7141¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4




HOYPOYHOE INTAHUPOBAHHUE

10 KITACC
ara
KoamyecTBo 4acoB fa[3yqemm DJIeKTPOHHbIE
udpoBbie
Ne ni/m Tema ypoka ungp
Beero Konrpoabnbie IIpakTHyeckue o0pasoBaTe/ibHbIE
0 0 ecypchl
padoTbI padoThI mian | daxr pecyp
bubnunorexa [IOK
1 buoinorust B cucteme Hayk 1 0 0 07.09 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
bubnunorexa [IOK
https://m.edso0.ru/863e6122
MeToap! To3HaHUS JKUBOM QHeKTpOHHHPUé MHUKPOCKOTT
npupojsl. [Ipaktrdeckas pabora Ne Hudposas nadoparopus
JIII-16 o Guonoruu
2 1 «Mcnonb3oBaHUE pa3IUUHbBIX 1 0 0.5 14.09
-natunk pH
METOJIOB NPU U3yYECHUHU _ narauk LUX
OMOJIOTMYECKUX 00BEKTOBY _arak WWA
- natyuk WTS
- natuuk TDS
but6mmoreka [IOK
3 buonorndyeckne cUCTEMEI, | 0 0 21.09 https://m.eds00.ru/863e¢6564
MPOIIECCHI U UX U3YUYEHHUE ' DJIEKTPOHHBIN MUKPOCKOI
XUMHUYECKU cOCTaB KJIeTKU. Bosa bubnuoTexa [{OK
4 1 0 0 28.09
Y MUHEPAJIbHBIE COJIH https://m.edsoo.ru/863e674¢
but6mmoreka [IOK
5 benku. CocTaB u cTpoeHue OeKo 1 0 0 05.10
o TaB i CTpocHH HoB https://m.eds00.ru/863e¢6b72
6 depMeHTHI — OHUOJIOTHYECKHE 1 0 0.5 12.10 bubnuoTexa [{OK




KaTaynm3aropsl. JlabopaTtopHast
pabora Ne 1 «M3yuenue
KaTaJIMTUIECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»

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

bubnunorexa [IOK
7 v I 0 19.10
HHICBOABL. STHIHAR https://m.eds00.ru/863e6870
but6mmoreka [IOK
8 H .ATO 0 26.10
YICICHHOBBIC KHCIOTE https://m.edsoo.ru/863e6d5¢
but6mmoreka [IOK
9 Hcropus u meTonbl u3y4eHus 0 https://m.edsoo.ru/863e6e88
kieTku. Knerounas teopust DNEKTPOHHBIA MUKPOCKOII
10 KiteTka xak 1enocTHas xKuBas 0 DNEKTPOHHBIA MUKPOCKOII
cucreMa
Crpoenue 3ykapuoTHYeCKOn
kneTku. JlaGoparopras pa6ora Ne 2 Bub6nmorexa [IOK
«M3ydeHne CTPOCHHS KIIETOK https://m.edso0.ru/863e6£10
11 pacTeHHif, )KUBOTHBIX, TPHOOB U 0.5 htps:/ m'edscio'm/ 863¢716¢
GaKTepHii 10T MUKPOCKOIIOM Ha ONEKTPOHHEI MUKPOCKOM
TOTOBBIX MUKpOIMpENapaTax u ux
OTHCaHUE»
but6mmoreka [IOK
12 06 0 0
MCH BEILLECTS I METabOHEM https://m.edso00.ru/863e766¢
but6mmoreka [IOK
1 o . X
3 OTOCHITES. ACMOCHITES 0 https://m.edso00.ru/863e7c¢98
but6mmoreka [IOK
14 2 i1 00 0
HICPTETHHCCICHIL OOMEH https://m.edsoo.ru/863e7aae
15 JKu3HEeHHBIN IUKIT KICTKH. 0.5 bubnunorexa [IOK




[enenune knetku. MuTos.
JlaGopaTtopnast pabota Ne 3
«Habnronenne MyuTo3a B KJIeTKax
KOHYMKA KOpEIIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax»

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

Buocunres 0enka. Peakuus

bubnunorexa [IOK

16 MaTPUYHOTO CUHTE3A 0 https://m.edso00.ru/863e796¢
bubnunorexa [IOK
17 Tpaucnsius — OuocuHTe3 Oenka 0 hitps-//m.cdsoo.rw/863¢796¢
13 Hexnerounsie ¢popmbl )KU3HU — 0 bubnuorexa [IOK
BHUPYCHI https://m.edsoo.ru/863¢7540
but6mmoreka [IOK
19 DopMBbI pa3MHOKEHHSI OPTaHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
. but6mmoreka [IOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OII0J0TBOPEHHE. bubmmoreka [JOK
21 JlaGopatopHas pabota Ne 4 0.5 https://m.edso0.ru/863e81b6
«M3ydyeHue cTpoeHus MOJIOBBIX DNEKTPOHHBIA MUKPOCKOII
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
” NunuBuyansHOE pa3BUTHE 0 bu6muoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e¢8436
['eneTnika — Hayka o
23 HacneILCTBeHHogTKH Hu 0 bubmmorexa LIOK
https://m.eds00.ru/863e86{2
U3MEHUYUBOCTH
24 3aKOHOMEPHOCTH HACIIEAOBAHUS 0 bubnmoreka [JOK

NpU3HAKOB. MOHOTHOpUIHOE

https://m.edsoo.ru/863e8878




CKpEILMBaHKUE

JurubpuaHoe cKpemmuBaHue. 3aKoH

25 HE3aBHCUMOI'0 HACJIeI0BaHUs 0 bubmorexa TOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CreruieHHOE HaclIeIOBaHue
npusHakoB. JlJabopaTopHas pabora Bu6mmoreka [IOK

. Ne 5 «I3ydeHue pe3yTbTaTOR 05 https://m.edsc\>'o.ru/863e8c60
MOHOTHOPHUIHOTO U TUTHOPUIHOTO ' OJEKTPOHHBIH MUKPOCKOT
CKpEIIUBAaHUS Y IPO30(IIIBI HA
TOTOBBIX MUKpOIpEnapaTax»

7 I'enetuka mona. HacinenoBanue 0 bubnuorexa [{OK
MPU3HAKOB, CIIETUIEHHBIX C IMOJIOM https://m.edsoo.ru/863e8c60
HN3menunBocth. HenacnenctseHHas
W3MEHYHMBOCTH. JIJabopaTtopHast

)3 pabota Ne 6. 3yuenue 0.5 bu6muoreka [IOK
MOAU(PUKAITMOHHONW U3MEHUYHBOCTH, https://m.edsoo.ru/863¢e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psifa U
BAapUALIMOHHON KPUBOI»

HacnencrsenHass n3MEHUYNBOCTb. bubnunorexa [IOK

79 JlaGopaTtopnast pabota Ne 7. 0.5 https://m.edsoo.ru/863e8efe
«AHanu3 MmyTaruil y 1po30¢uisl Ha DJIEKTPOHHBIN MUKPOCKOI
TOTOBBIX MUKpOIpEnapaTax»

but6mmoreka [IOK

30 Fenernia sesoneka 0 https://m.eds00.ru/863e¢8d78
Peseprubiil ypok. O60011eHIE TIO

31 TeMme «HacnencTBeHHOCTE U 0
W3MEHYMBOCTH OPTaHU3MOBY

32 Cenexkuus Kak Hayka ¥ IIpoIiece 0 bubmorexa [TOK

https://m.eds00.ru/863¢9214




3 MeToap! 1 JOCTHIKEHUS CEJIEKIIUU ) bubnunorexa [IOK
pacTeHui 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexnonorus kak orpacip ) bu6muoreka [IOK
MPOU3BOACTBA https://m.edsoo0.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buonorus. O6mas 6uonorusi, 10 xkmacc/ CuBormazos B.U., Aradgonosa 1.b.,
3axaposa E.T., OGmiecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «[PODAY;
AxmmmonepHoe obmectBo «M3aatenberBo «IIpocBemenney

* buonorus. O6mas ouomnorus, 11 knacc/ Cusornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6mecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO «/IPODAY;

AxkunonepHoe obmiectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPHUAJIbI J1JIs1 YYUTEJIA

denepanpHas mporpaMma OCHOBHOT'O OOIIEro 00pa3oBaHus MpeaMera
"buonorusa" (6a30BsIii ypoBeHs) 17 10-11 kmaccoB o0Omeo0pazoBaTenbHBIX
opranuzanuii; - M.: 2023

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

1. https://edsoo.ru/Federalnaya rabochaya programma_osnovnogo _obschego
_obrazovaniya_predmeta Biologiya .htm

2. bubmmoteka IIOK https://m.edsoo.ru/863ccab

3. MHKPOCKOIIBI;

4. lludpposas naboparopus JIU-16 no Guonorun
-gatavk pH
- natunk LUX
-natyuk WWA
- matunk WTS
- matuuk TDS
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