HOACHUTEJIBHASA 3AIIMCKA
K pa0o4eil mporpaMMe y4e0HOr0 nmpeamMera
«buoJsiorus. ba3zoBblii ypoBenb» 1 10 kiacca

[Ipu pa3paboTke mHporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COICpX)aHUS Y4eOHOro MpeaMera
«buosorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus @PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcoJlepKaHus, pPe3yJbTaToB OOyd4YeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero o6OpazoBanusi B Poccuiickoit denepamuu, a TakKe IMOJOKEHUS O
cnernuduke OMooruu, €€ 3HaYCHUH B NTO3HAHUU >KMBOUW MPUPOIBI U 0OECIICUCHUH
CYILIECTBOBAHHSI YEJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM IMOJIOKEHHSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMEI TI0 OHOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o Ouonorum Aa€T NpeICTaBIeHUE O LesIX, 00 o0miei
CTpaTeTuu OOYy4YEHHUs, BOCTHUTAHUS W PA3BUTHA OOYYAIOIIMXCS CPEICTBAMHU
yueOHOro mnpeamera «buonorus», oOnpeAenser o0sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasleinaM M Temaw,
PEKOMEHYEMYIO IMOCJIEI0BATEIbHOCTh U3YUYEHHUsI YUEOHOro Marepuana ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKA 00pa3oBaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcsl.

B nmnporpaMmme mo OuoJIOTMM TaKXe YUYWTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYarOIIMXCS 1O OCBOCHHUIO COJEpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B mporpamme mo Ouosioruu (10 kmaccel, 0a30BbI YpOBEHb) peaM30BaH
IOPUHIUMI TPEEMCTBEHHOCTH B H3yYE€HUHM OHOJOruu, Ojarojapss 4yemy B Hel
MPOCMATPUBACTCS HANpPABICHHOCTh HA pPa3BUTHE 3HAHWM, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PEHHS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKalolled NpUPOIHOU cpene.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIIEOMOTOTUYECKUX TEOPHH, a TaKKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OHOJIOTHH YACICHO BHUMAHHUE UCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HM ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
1eJecCO00pa3HOro TMOBEACHUS B OKpYy)Karolled NpUPOAHONW Ccpeae, aHaiu3a
BIIUSHUAS XO3SHUCTBEHHOW JCATCIBPHOCTH YEJIOBEKAa HAa COCTOSHHE IMPUPOIHBIX M
HCKYCCTBEHHBIX DKOCHUCTEM. Y CHIICHHEC BHUMAHUS K NMPUKJIATHOW HAMPABICHHOCTH
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus



YCIIOBUH ISl PEIICHUsI OJTHOW M3 aKTyaJIbHBIX 3a7a4 IIKOJIHLHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHUS 3aHUMAEeT Ba)XKHOE
mecto. OHa obecreunBaeT (GopMUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJMYUTEIBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3alldd WU SBOJIOIUH, CO31aéT
yCIIOBUSL  JUIs:  TIO3HAHWS  3aKOHOB  JKMBOM  MpUPOABI, (OPMUPOBAHHS
(GYHKITMOHATFHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€30mMacHOro oOpasa
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIIICHUS K KUBOH MPHUPOJIC
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeaHEro  oomero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuaronuxcs. M3ydyenune Onosoruu odecnednBaeT yciaoBHs s (POPMUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYIBTYpHI, CIOCOOCTBYET WHTErpaliil OMOJOTUYECKUX 3HAHUU C
NPECTaBICHUSMH U3 APYTUX YIEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHBIE MOJOXKEHUS O TMpeIHA3HAYCHHH y4eOHOTO IMpeaMera
«buonorus» cocraBUIM OCHOBY JUIS OMpEACNCHUs TOAXOAOB K OTOOpYy W
CTPYKTYPUPOBAHUIO €ro COAEpKAHMS, MPEICTABICHHOIO B MPOrpaMMe II0
OMOJIOTHH.

Ot6op coaepkanus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHHUA U YMEHMs, 3HAYUMbIE IS
dopMupoBaHus OOIIEeH KyJIbTYpbl, ONpEACNAIOIIME aJeKBaTHOE IOBEICHHUE
yeJoBeKa B OKpY’Karolleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUUYECKOM AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPBIE CIy>aT OCHOBOM st POpMHUpPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W
[IEHHOCTHBIX  OPWEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alluu
OMOJIOTMYECKOr0 00pa30BaHUS.

CTpykTypHupoBaHHE cCOACpXaHUS Y4eOHOro Marepuajia B MPOrpaMMe II0
OMOJNIOTMM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOUM MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJIEJICHBI CIIEAYIONINE COJepKaTeIbHble TUHUM: «bronorus kak Hayka. Metomabl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«DBOIIOLUSA KUBOU MPUPOABI, « IKOCHUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTI.

[enp m3yuenuss ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM ypOBHE —
OBIAJICHNE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(QYHKIIHOHATHHON
OpraHM3alMd J>KUBBIX CHCTEM pAa3HOTO0 paHra © NpuoOpeTeHHEe yMEHUH



UCIOJIb30BaTh ATH 3HAHWS JJs T'PAMOTHBIX JEHCTBUII B OTHOIIEHHWH OOBEKTOB
KUBOU MPHUPOABI M PEHICHUS PA3IHMYHBIX KU3HEHHBIX MPOOIIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

— OCBOEHHE OOYYalOUIMMHCS CHUCTEMBbl 3HAHMM O OHOJIOTMYECKUX
TEOpUSIX, YUECHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIax, CIyKalux
OCHOBOM 111 ()OPMUPOBAHUS TPEJACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE
MHUPa, O METOAAX HAYYHOI'O MO3HAHUSA, CTPOCHUU, MHOT000pa3uu U 0COOEHHOCTSIX
KUBBIX CHUCTEM PpA3HOIO YPOBHS OPraHU3alli{, BBIIAIOIIMXCS OTKPBITHSAX U
COBPEMEHHBIX MCCIIE0OBAHUSAX B ONOJIOTHY;

- dbopmMupoBanue y oOyyJaronmxcs MTO3HABATEJIbHBIX,
MHTEJUIEKTYJIbHBIX U TBOPUYECKUX CIOCOOHOCTEW B IMpOIIECCE aHaIn3a JaHHBIX O
MyTAX Pa3BUTHS B OMOJOTMM HAYYHBIX B3TJISJIOB, UACH M MOJXOAOB K M3YUCHHIO
KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aINH;

- CTaHOBJICHHE Yy OOy4arommxcs oOmel KyJabTyphl, (PyHKIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MUpa KUBOW HPHUPOJbI HAa OCHOBAaHMM 3HAHMM W OIBITA, MOJIYYEHHBIX MPH
U3y4YEeHUU OMOJIOTHH;

— (dbopMHpoBaHrE y 00YUYaIOIIKUXC YMEHUN WILTIOCTPUPOBATH 3HAUCHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHH;

— BOCIHUTAHHUE YOSKIEHHOCTH B BO3MOKHOCTH MO3HAHMS YEJIOBEKOM
JKUBOM TIPUPOJBI, HCOOXOAUMOCTH OEpPEKHOTO0 OTHOIICHHUS K HEW, COOIoJacHUS
THUYECKUX HOPM IMPHU MPOBEACHUM OMOJOTUUYECKUX UCCIIEIOBAHUIA;

— OCO3HAHWE IIEHHOCTU OHMOJOTUYECKUX 3HAHUW JJI1 TOBBIILICHUS
YPOBHS DKOJIOTUYECKON KYIBTYPHI, A1 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PECHIS;

- NpPUMEHEHUE MNPUOOPETEHHBIX 3HAHMN W YMEHHI B TMOBCEIHEBHOMN
JKU3HM [JIs OLIEHKM TIOCJIEACTBUU CBOEH JAESITENbHOCTH N0 OTHOIICHUIO K
OKpY Xarollen cpesie, COOCTBEHHOMY 3710pOBBI0, 00OCHOBAaHUE U COOJIIOICHUE MEP
poUIaKTHKH 3a00JIeBaHUT.

B cucreme cpennero oOuiero o6pasoBanust «buonorusp», m3zydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM IPEAMETOM, BXOIALIUM B
cocTaB IpeaMeTHOM obnacTi «EcTrecTBeHHO-HAYYHbIE TIPEIMETHD».

Jis u3yuenust 6uonoruu Ha 6a3oBoM ypoBHe B 10 kinacce — 34 gaca (1 vac B
HEJIEJTIO).



COJEPKAHUE OBYYEHUA

10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMHU H
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (OpPMHUPOBAaHMM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcnosb3oBaHWE pa3IMYHBIX METOAOB IPHU
M3YUYCHUHN OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJEKYJSIPHBIN, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHBINA, MOIMYJSAIHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTreoIeHOTHYSCKuH ), OMOC(hEPHBI.

JdeMoHCTpaUm:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKUM COCTaB KIETKA. XHWMHUYECKHUE JJIEMEHTBI: MaKpOXJIEMEHTHI,
MUKPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIe BEIIECTBRA.

OyHKIMM BOABI U MHHEPAIBHBIX BeElIeCTB B kieTke. llomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbhl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIUN OEIKOB.

®depmenTtsl — Ouonormdyeckue Karanm3aTtopbl. CTpoenue QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpartHas crnenuduynocts. Kodepmentsl. ButamuHsbL.
Otanuust GepMEHTOB OT HEOPTAaHUYECKUX KaTaau3aTOPOB.

VYraeBoasl: MoHOcaxapuibsl  (TJIIOKO3a, pubo3a U Je30KCHUpud03a),
avcaxapuabsl  (caxaposa, JakTo3a) W ToyMcaxapuiibl  (Kpaxmaj, TJIUKOTEH,
1eJUI003a). buonornyeckue GyHKIIMM yIIIeBOIOB.



Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumm sunuaoB. CpaBHEHHE
yTIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeormaer — MOHOMEpHI
Hyki1enHoBbIX kucnoT. Ctpoenne u Qyukiuu JHK. Ctpoenne u ¢pynxmun PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOIEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUYEHUS KIIETKH.

Knerka xak menoctHas >kuBas cuctema. OOmme NpU3HAKU KIETOK:
3aMKHyTasi HapykHasi memOpana, moiiekynsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kietrku. Knetouynas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
¢ynkuuu. [1nazmatnueckas meMOpana, e€ ceoiicTBa U PyHkIuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
IM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBI KIETKH: MHUTOXOHAPHH, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUM u Tuiactun. Bunel mmactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKA. ODYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHslil neHTp kieTku. CTpoeHue sjpa: saepHas o0o0Jiouka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCTpaUu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubl n cxembl: «llepuognueckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MoJeKyJIbl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue MosekyJibl
AT®y», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHU,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHE MNPOKApUOTUYECKON KIIETKNY,
«CTtpoeHue sqpa KIETKN», « Y TIeBOABDY, «JIUHUabD».

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE MJii TPOBEIACHHUS
HAOJIOICHUH, W3MEpPEHHUH, HKCIEPUMEHTOB, MHKpPOIpENnapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAITBHBIX KIIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 1. «l3yueHue KaTaJIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMUIIa3bl UM KaTajasbl)».



JlabopatopHas pabGota No 2. «M3ydyeHue CTpOeHHs KJIETOK pacTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmapaTrax M HX
OTIMCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BemIecTB, WK METa0oIn3M. ACCUMIIIAIS (TUTACTUYECKU OOMEH) |
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUd B TOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHbiid. Ponbs GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN PHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOCUHTE3a. 3HAUCHHE (HOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpeasl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIoIIe OakTepuu. 3HAaUEHHE XEMOCHHTE3a IS
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYyJIMPOBaHUE OJHEPrUU B KIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIEHWE, WIH KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakuun wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanusi renetudeckoil uHopmanuu B KiIeTKe. ['eHETWYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuubli cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortambl TpaHcisiuuu. KomupoBanue amuHOkuciaor. Pomb pubocom B
OouocuHTe3e Oenka.

Hexkinerounsie (popMmbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. W.
WNBanoBckuit). OCOOEHHOCTM CTPOEHHS M SKM3HEHHOTO I1MKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHnoxneduiura yenoseka (BMIY) — Bo3Oyautens CIIM/a.
OOpaTtHass ~ TpaHCKpWIHUs, peBepraza W  uHTerpasza. lIpodunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JdeMoHCTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metaboauzm», «MHTOXOHIPHUS,
«HepreTuyeckuii oomen», «Xiopormmracty, «Potocuntesy, «Crtpoenue JHK»,
«Ctpoenure u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTrndeckuit Kom,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbd nuki Bupyca CIIN/da,
oakrepuodaray, «Permukarms JJTHK.

O6opynoBanue: Moaenu-antukauu «Yasoenne JIHK u tpanckpumnmsy,
«buocunres 6enkay, «CTpoeHue KiIeTkn», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHMe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.



KieTouHblii UK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u Mutos.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkanus — peaknus MaTPpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHelii M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOphl.  XpOMATHUIBIL.
[{uTosiOrMUECKHE OCHOBBI PAa3MHOKEHUS W  HWHJIUBUIYAJIbHOTO  pPa3BUTHUA
OpPraHU3MOB.

Henenue knetku — muto3. Ctaauum mutosa. lIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. bBUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKU — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXKEHUA: JIEJICHHE HAJBOE, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE JJIsl CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIUYHS OT OECIOJIOTO.

Meito3. Craguu meiio3a. [Ipouecchbl, Mpoucxoasdiinue Ha CTagusxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. BHOIOTMYECKUN CMBICT H
3Ha4YEHUE MeHo03a.

['amerorenes — mporecc oOpa3oBaHUsA TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbIe xKene3bl: CEMEHHUKUA M SMYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMeT (ClepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OCcOOEHHOCTH CTPOCHMS SUIEKIETOK U crepMaTo30uaoB. OIUIoJ0TBOpPEHUE.
[Taprenorenes.

NunuBuayanbHoe pas3BuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpysiius, opraHorene3. [loctamOpuonanbHOE pazButue. THIbI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HempsMoe (IMUYMHOYHOE). BriusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacreHnii. OHTOr€HE3 IIBETKOBOTO PACTEHMS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuupr u cxembl: «DOpMBI pPa3MHOXKEHUS OPTraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oakrepuity, «CTpOeHUE TIOJIOBBIX KIETOKY,
«Ctpoenne xpomMocoMbl», «Kiertounwrit nmukin», «Pemmukanus JHK», «Mwutosy,
«Meno3s», «IIpsMoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
yenoBeKay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CriepMaTo30u bl
MJICKOITUTAIOLIETOY, «SHIEeKIeTka MieKonuTaruero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIMKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHbie U NpaKTHYECKHE PadoOThI:



JlaGoparopuas pabora Ne 3. «HabGmroneHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGopaTopHas pabora Ne 4. «M3ydeHwe CTpOCHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh M U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pa3Butus reHeTUkH. Poibs nuronorun
U OMOpPHOJIOTUM B CTAHOBJICHHHM TE€HETHUKH. BKJIam POCCHICKUX W 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETHKU. METOJbl TEHETHUKHU (THOPHIOJOTHUCCKUM,
[UTOTCHETUYECKUH, MOJCKYJISIpHO-TeHEeTHYeCKHi). (OCHOBHBIE T€HETHYECKHE
noHsTuA. ['eHeTnYecKkasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUMN.

3aKOHOMEPHOCTH HaCJIEIOBaHUsI MPU3HAKOB, YCTaHOBIICHHBIE . MeHnaenem.
MoHorubpuHoe CKpemrMBaHue. 3aKOH €IuHO0-00pa3usi TUOPHUAOB TEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unioresa ynctoTel ramet. [1lonHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCEOBaHUS
npu3HakoB.  lluToreHeTueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanusupyrolee ckpenmBanue. Fcrnonp30Banne aHaIM3UPYIOMETO CKPENTMBAHUS
JJIs1 OTIPEICTICHHS] TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue mnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO T€HOB. HapyieHnne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTnuecKkue KapThl.

['eHeTuka mosia. XpOMOCOMHOE ONpPEACIICHUE MoJia. AYTOCOMBI U TMOJOBBIE
XpoMocoMBI. ['omoramernele W rereporaMeTHele OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUBI N3MEHUMBOCTHU: HEHACIICACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MO (DUKAIMOHHONW U3MEHUYMBOCTU. BapuaimoHHbIi psiji U BapualliOHHAsI KpUBas.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KaUYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, HU3MEHUHUBOCTh. KoMOUHATHBHAas
W3MEHYMBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBA KOMOMHATUBHOM
W3MEHYUBOCTU. MyTallMOHHasi U3MEHUYMBOCTh. Kitaccudukaiys MyTaiuii: reHHbIe,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa 1 MpUYMHBI MyTaluidi. MyTareHHbie (paKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM n3menunBocty H. M. BaBuiona.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJIOBEKa: T€HEeaOTMYSCKNUM, OJIM3HEIOBBIM, IINTOT€HETHYECKHUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[111P-ananu3a. HacneactBeHnuble 3a0o0jeBaHUS 4YeJIOBEKA: TCHHBIC OOJIE3HH,
00JIe3HU C HACJEJACTBEHHOM MpPEeApacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpUHIUIIBI



3I0POBOI0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JIEYEHUS T€HETUYECKUX
Oone3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAUEHHUE MEAMIIMHCKON
TE€HETUKHU B MPEJOTBPALLEHUH U JICUEHNN T€HETUYECKUX 3a00JI€BaHN YEIOBEKA.

JleMOHCTpauM:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuuel ©W  CXEMBL: «MoHOTHOpPUAHOE  CKpEIIMBAaHUE U €ro
LHUTOI€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHHS W €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  Tamer», «JlurubpupHoe  CKpeluBaHUEY,
«lluTonornyeckue  OCHOBBI  JWTHOPUAHOTO  CKpelIMBaHus»,  «Mehos3y,
«B3auMozeicTBiue aIeNbHBIX TE€HOB», «l'€HeTHYecKkne KapThl pacTEHUH,
JKUBOTHBIX W YEJOBEKa», «l'€eHeTnKa moja», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CLEIUICHHOTO ¢ mojom», «KapuoTuibel 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHUYHMBOCTH», «Moau(puKalroHHas W3MEHYHMBOCTH», «HacnmemoBanue pesyc-
(daktopay, «I'eHeTrka rpynn KpoBuw», « MyTalmoHHasi U3MEHYHUBOCTHY.

OOopynoBanue: MoAeNU-aMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHKpPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTauuu
(OopMBI KPBUIBEB M OKPACKH Telia), repoapuid «I'opox mOCEeBHOM».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEUIMBAHUS Y AP030(UIIbl Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGoparopHas pabdota Ne 6. «3yuenne MoauuKalMOHHOW U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Ipo30Quiibl HA TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHE€ W aHadu3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIAEHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTooOpas3us
KYJbTYPHBIX pacTeHUM. LIEHTpBI NPOUCXOXKAEHUS JOMAIIHUX KMUBOTHBIX. COpT,
IOpOJ1a, ITAMM.

CoBpeMeHHbIe METO/IbI CeleKIMU. MaccoBbIii M MHAUBUAYAIbHBIN OTOODPHI B
CEJICKUMU pPACTEHHM M KUBOTHBIX. OLEHKa 3KcTepbepa. BIm3kopoACTBEHHOE
cKpemnBaHue — WHOpuAMHr. Yuctas nuHUs. CKpellMBaHWE YHCTBHIX JIMHUH.
['ereposuc, wnu rudpunnHas cuna. HepoacTBeHHOE CKpeluMBaHUE — ayTOPUIUHT.
Otnanénnast rtubpuamzauus u e€ ycnexu. VICKycCTBEHHBIH MyTareHes H
IIOJIyYEHHE TNOJIMIUIONIOB. JIOCTMIXKEHMsI CEINeKLUU pAaCTeHUM, XUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHONOrUs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHKEHEpHs. OTallbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranuzMoB. Kierounas
uHxeHepus. Kiierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.



KHOHI/IpOBaHI/Ie BBICOKOITPOOYKTUBHBIX CEIBbCKOXO3SMCTBEHHBIX OpraHnu3MoOB.

Okosornyeckrue W 3tudyeckue  npobmembl. MO —  reHeruyecku
MOU(UIIPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. U. BaBuios, . B. Muuypun, I'. /I. Kapneuenko, M. O.
HMBaHOB.

Tabmuubr u cxembl: kKapTa «lIeHTphI TPOMCXOXICHHUS W MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuil», «Ilopojbl JoMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. MBaHoBay,
«Ilomummonaus», «OOBEKTHI OUOTEXHOJOTHW», «KieTouHble KyabTypel U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOIBI W JIOCTHXKEHUS CEJEKIMW PACTCHUUA W
JKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYacTOK, B TEIUIMYHOE XO3SUCTBO, J1aDOPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BUOJIOTN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOCHUS OOyYalOIMMHUCA TporpaMM CpEeAHEro oOIero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX PE3YJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHBaUM K OOy4YeHHi0  OHOJOoTruw,
[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, HAJIWYUE SKOJOTMYECKOrO IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUSHEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «bHOIOrus» JOCTUTaOTCA B
CAUHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIUOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TpOIleCCaM CaMOMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WLMHM JIMYHOCTH, MAaTPUOTU3MA,
YBAXXEHHUSI K 3aKOHY WM IIPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPaJULIUsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, nTpupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIUXCSl PYKOBOICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PacCHIUpEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

— c(hOpPMUPOBAHHOCTD IPaKAAHCKON MO3UITUN 00YUaIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUMCKOTO O0IIEeCTBA;

— OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M O00S3aHHOCTEH, yBaXKCHHUE
3aKOHa W MPaBOMOPSIIKA;



— TOTOBHOCTh K COBMECTHOW TBOPYECKOM JESITEIBHOCTH IPH CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

— CIIOCOOHOCTH ONpEAeNATh COOCTBEHHYIO MO3WILHMI0O IO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

— YMEHUE YUYUTHIBATH B CBOUX JICUCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

— TOTOBHOCTh K COTPYAHHYECTBY B MPOILIECCE COBMECTHOIO BBIITOJIHEHHUS
y4eOHBIX, TIO3HABATEIBHBIX H HCCJICNOBATCIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHOIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpH OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

— TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM AESATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

— chOpMUPOBAHHOCTH POCCHICKOM TpaXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IMEPE]
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

— IIEHHOCTHOE€ OTHOIICHUE K TMPUPOJAHOMY HACIECAWI0 U IaMsITHUKaM
NPUPOIBI, JOCTHXKEHUAM Poccun B Hayke, HMCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
TPYAe;

— CIOCOOHOCTh OIICHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

— ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KeHHIO M 3anute OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— OCO3HaHWE IyXOBHBIX IEHHOCTEW pOCCUICKOTO HAPO/Ia;

— c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, ITUUYECKOTO MMOBEICHUS;

— CIMOCOOHOCTH OIICHUBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

— OCO3HaHME JTUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUNBOTO Oy yIIIETO;

— OTBETCTBEHHOE OTHONIEHHE K CBOMM POAUTEINSAM, CO3/IaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOT'O TMPUHATHUA LEHHOCTEHM CEMEUHOW >KU3HU B COOTBETCTBUU C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

— JCTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

— IIOHMMAHHUE DSMOLMOHAIBHOIO BO3JACHUCTBUSA JKUBOM IIPUPOABI U €€
LIEHHOCTH;

— TOTOBHOCTh K CaMOBBIPAKEHHUIO B PAa3HBIX BHUJIAX HUCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;



5) ¢usnyeckoro BOCHUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJTy YU :

— MOHUMaHWE W peaju3alus 3740pOBOro M Oe3omacHOro olpas3a >KHU3HH
(3m0poBOE  TUTaHWE, COOJIIOICHHE TUICMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

— IIOHMMAHHE LIEHHOCTU IIpaBUJ HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO
0€3011aCHOTr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOJEH;

— OCO3HaHHE MOCIEACTBUI U HENPUATUSA BPEIHBIX NPHUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

— TOTOBHOCTH K TPY/y, OCO3HaHHE IEHHOCTU MacTepCTBa, TPY10J1t00ue;

— TOTOBHOCTh K AKTHMBHOM JESITEIBHOCTH TE€XHOJOTMYECKONM U COLUUAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTB;

— HMHTEPEC K pa3IMYHbIM c(hepaM NpoPecCuOHAIbHON JeATEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

— TFOTOBHOCTb M CIHOCOOHOCTh K 0Opa3oBaHUI0O M CamMOOOpa30BaHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

— JKOJIOTMYECKH I1€J1€CO00pa3HOe OTHOIIEHHE K MNPHUPOAE KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

— MOBBIILIEHUE YPOBHS JKOJOTMYECKOW KYyJbTYpbl: NPUOOPETEHUE OIbITA
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYIKaIOIIEH CPEIbI;

— OCO3HaHHE TI00aTBHOTO XapakTepa AKOJIOTMYECKUX MPOoOJeM U MyTel ux
pEelIeHHS;

— CIOCOOHOCTh MCHOJB30BATh NPHOOpETaeMble MpPU H3YyYEHUH OHOJIOTUHU
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochephl);

— AKTUBHOE HEMNpUIATHE JCUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKarolleh
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAIATH UX;

— HAJIMYUE PA3BUTOIO  DKOJOTUYECKOTO  MBIIUICHHS, HKOJIOTHYECKOM
KYJbTYpbI, ONBITAa JEATEIBHOCTH SKOJOTUYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOACTBOBATHCS MMM B IO3HABATEIIbHOM, KOMMYHUKATUBHON W COLMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM EATEIBHOCTH SKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:



— c(hopMHpPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUAJore
KyJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

— COBEpILIEHCTBOBAHME SI3bIKOBOM M YMTATEIbCKOM KYJBTYpbl KakK CpPEICTBa
B3aMMOJEHCTBYS MEXKIY JTIOABMH U ITO3HAHUS MUPA;

— MOHUMaHHe creun@uKk OWOJIOTHHM KaKk HayKH, OCO3HaHHs €€ poiid B
(GbOopMUPOBaHNUN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
IpeACTaBICHUsT 00 OKpYXaloleM MHpPE KaK O €AUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHHH MpoOjeM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

— yOEXIEHHOCTh B 3HAYMMOCTU OMOJIOTMH JUIsl COBPEMEHHOM IUBWIN3ALMU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PEeCypCHble  NPOOJEMbl  Pa3BUTHUS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  PallOHAJIbHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HY;

— 3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHMOJOTMYECKHX 3HAaHUWA B IEJSIX
NOBBIIICHUS OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydarommxcs, GopMHpPYyEMO
IIPU U3yYECHUU OMOJIOTHH;

— MOHMMAaHHME  CYIIHOCTH  METOJOB  IIO3HAHWSA, MWCIOJB3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydaeMble 3HAHUS IS
aHalln3a U OOBSICHEHUS SIBICHUN OKPYXKAIOUIEr0 MHUpPAa U MPOUCXOIALIMX B HEM
U3MEHEHUHN, yMEHME JeJaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAyUYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX € LENbI0 MOJYYEHHS TOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CAMOCTOSATEIBHO MCIOJIb30BaTh OMOJOTMYECKHE 3HAHUA IS
perieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

— OCO3HAaHHWE LEHHOCTH HAay4YHOW JESATEIBHOCTH, TOTOBHOCTH OCYLIECTBIAThH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATENBHOCTh HHINBHUIYaIbHO U B IPYIIIIE;

— FOTOBHOCTb M  CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OWOJOTUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTIMH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHMSI yuyeOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1  (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOMIMXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpEIMETHbIE) OOUICHAYYHbIE TOHSATHUS, OTPaKaoIIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHeUUu(PUKY METOJOB IO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPIUs, SBJICHHUE, IPOLECC,
CUCTeMa, Hay4yHbIM (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHHE,  HAOJIO/eHWEe, U3MEpPEeHHe, OKCIEPUMEHT U  JIPYTHuX),
yHUBEpCaJbHble yueOHble JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHUBHBIC,



peryJIsITUBHBIC), obecrieunBaroIIe dbopmMupoBaHue (byHKITMOHATILHON
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUHMH OOYy4YaroIIHUXCsA, CIOCOOHOCTH
oOyuJarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXKIMCIIUTUIMHAPHBIE,
MHUPOBO33pEHUYECKNE 3HAHWS W yHUBEpPCaJIbHBbIC y4YeOHbIE JECUCTBUS B
ITIO3HABATEJILHON U COLMAIIBHON MPAKTUKE.

MertanpenMeTHble pe3yJibTaThl OCBOCHHS MPOTPAMMbl CPEIHET0 OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBepPCAJIbLHbBIMH yueOHBIMU NMO3HABATEJbHBIMH
NEeUCTBUSAMMU:

1) 6a3oBble JJOTHYeCKHE TEHCTBHUS:

— CaMOCTOATENbHO  (HOpPMYIHpOBaTH M aKTyaJU3UpOBaTh  MpoldsieMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

— WCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUUECKOTO MBIIUICHUS
(ananm3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIMBAaTh
CBSI3U C JIPYTUMHU MOHSTUSAMH );

— ONpEAeNATh IeNU JCATEIbHOCTH, 3ajJaBasi MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTHU C ITOCTABICHHBIMU 1ESIMU;

— HUCIOJIb30BaTh OWOJOTUYECKUE TOHATUS Mg OObsICHEeHUs (AKTOB U
SBJICHUM KUBOU MIPUPOJIBL;

— CTPOUTH JIOTUYECKHE pacCyXaeHusl (MHAYKTHBHBIC, JIEIyKTUBHbBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B PAacCMATPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

— IPUMEHATH  CXEMHO-MOJEJIbHBIE  CpPEACTBA I MPEICTABICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOUICHUW B M3Y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKke  MPOTUBOPEYUH  pa3sHOTO  poja, BBIABICHHBIX B  Pa3UYHBIX
MH(POPMAITMOHHBIX UCTOYHHUKAX;

— pazpabaThIBaTh IJIaH PEHIEHUs MPOOJIEMBI C YUETOM aHAJIM3a UMEIOIITUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

— BHOCUTHb KOPPEKTHUBBI B JESTEIbHOCTh, OLEHHUBAaTh COOTBETCTBUE
pPE3YJbTATOB LIEJISIM, OLICHUBATh PUCKU MOCJEACTBUN NEATENBHOCTH;

— KOOPJMHHUPOBATh M BBINOJHATH PabOTy B  YCIOBUSX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

— pa3BUBATh KPEATUBHOE MBITINICHUE TIPU PEIIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe MCCJIe0BATEIbCKHE ICHCTBHUS:

— BIIAACTH HaBBIKaMU y4eOHO-UCCIIeI0BATEIHLCKON u MPOECKTHOMN
JeSATEeTLHOCTH, HaBBIKAMH Pa3pEIICHUs MPOOIIeM, CITOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJOB MO3HAHMUS;

— WCIOJIb30BaTh PA3JIMYHbIC BHUABI JCATECIBHOCTU IO TOJYYEHHIO HOBOTO
3HaHUS, €r0 MHTEPNpETAINU, MNPeoOpa30BaHUI0 W TPUMEHEHHUI0O B YYEOHBIX
CUTYyaIUsX, B TOM YHUCJIE IPU CO3JaHUU YUCOHBIX U COIUATIBLHBIX MPOEKTOB,;



— (opmupoBaTh  Hay4dHbBII ~ TUN  MBIIUICHUS,  BIAJCTh  HAYYHOU
TEPMHUHOJIOTHEN, KIIIOYEBBIMU MOHITHSIMH U METOJIaMU;

— CTaBUTh W (PopMyJIMpoBaTh COOCTBEHHBIE 3aJladyd B 0O0pa3oBaTEIbHOU
NESATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

— BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

— aHaJM3UpOBaTh TMOJYYCHHBIE B XOJ€ pEUICHHs 3aJadud pe3yibTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

— J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh NMPUOOPETEHHBIHN OIBIT;

— OCYILIECTBIJISITh LI€JICHAIIPABICHHBIA MOUCK MEPEHOCa CPEACTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENy;

— YMETh MEPEHOCUTh 3HAHMS B MO3HABATENHHYIO W MPAKTUYECKYIO OOJACTH
KHU3HEICSITSIIbHOCTH;

— yMETh MHTETPUPOBATh 3HAHMS U3 PA3HbIX MPEIMETHBIX 001acTeH;

— BBIJBUTATh HOBBIE WJCH, TpeJIaraTh OPUTHHAIBHBIE TIOXOABI U PELICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

— OPHUEHTUPOBATHCA B PA3IUYHBIX HCTOYHWUKAX HHPoOpMarmu (TEKCTe
y4e0HOT0 MOCco0usl, HAyYHO-TIOMYJISIPHOM IMTEpaType, OMOJIOTHUECKHUX CIOBApsIX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHETe), aHaIM3UpPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

— (hopmynMpoBaTh 3aMpOChl U MPUMEHSATH Pa3IUYHbIE METO/IbI IPU MOUCKE U
otOope Omosornuecko mHGOpPMAIU, HEOOXOAUMOM JJIsi BBIMOTHEHUS YUeOHBIX
3ajay;

— MPHUOOpPETaTh OMBIT HCIOIB30BAaHUS HWH(OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHBIX
MIOMCKOBBIX CHUCTEM;

— CaMOCTOATENbHO  BBIOMpPATh ONTHUMAJbHYIO (OpMYy  MpeICTaBICHUS
ounonornyeckor uHbopMaImu (CxeMbl, rpaduKu, JUArpaMMbl, TaOIUIIbI, PUCYHKH
H Ipyroe);

— WCIIOJIb30BAaTh HAYYHBIM S3bIK B KaueCTBE CpEACTBA MpU paboTe C
Ovonornyeckod HMHPOpMaLMEH: TPUMEHATh XHUMHUYECKHE, (U3UYECKUe U
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (OpPMYyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCTIONB30BaTh W TPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

— BIIAJCTh  HAaBBIKAMM  pacHoO3HaBaHUS M 3alIMTHl  MHGPOpPMAIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eHCTBUSIMM:

1) obmennme:



— OCYILIECTBJISATH KOMMYHHUKallMM BO BCeX cdepax KHU3HH, AaKTUBHO
y4acTBOBaTh B JHAJOre MM JUCKYCCHH IO CYHIECTBY OOCYXKIAeMOW TEMBbI
(yMeHHe 3a/1aBaTh BOIPOCHI, BBICKA3bIBaTh CYXIEHUS OTHOCUTEIBHO BBIITOJHEHHS
npeajiaraeMou 3a7a4n, yYUThIBATh HHTEPECHI U COMIACOBAHHOCTD MO3HULIMM IPYTHUX
YYACTHUKOB JAHAJIOTa UM JUCKYCCHUH);

— pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIEHUS, MOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYaTh KOH(PJIUKTHI U BECTH IEPETOBOPHI;

— BIAJCTh Pa3IMYHBIMU CIIOCOOaMU OOIICHUS U B3aUMOJICHCTBUS, TIOHUMATh
HaMEpEHUs IPYTUX JIOJEH, NPOSBISATh YBAXKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOppEeKTHOH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

— Pa3BEPHYTO U JIOTMYHO M3JaraTtb CBOK TOYKY 3PEHMS C MCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

— MOHUMATh U MCHOJb30BATh MPEUMYLIECTBA KOMAaH/IHON U WHIUBUTy AIbHOM
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJEHCTBUS MPHU PEIICHUN Y4eOHOH 3a1auH;

— BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHI ¢ yu€TOM 0OIINX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOT'0 YJIEHA KOJUIEKTUBA;

— NPUHAMATh LEIM COBMECTHOM JI€ATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh ACUCTBUSA IO €€ JOCTUIKEHHUIO: COCTaBIAATh ILIAH JCHCTBUM,
pacnpenenartb pojid ¢ YYETOM MHEHHMM Y4YaCTHHKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

— OLICHMBAaTh Kadye€CTBO CBOEr0 BKJIa/Ja W Ka)XJOr0 Y4YaCTHHKAa KOMaHIbl B
o0l pe3yJsibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

— Ipe/yiaratb HOBBIE NPOEKTHI, OLICHUBAaTh HUIEU C MO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

— OCYILIECTBJISITh TMO3UTUBHOE CTPATErMUYECKOE TOBEJACHHE B Pa3JIMYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranm3anusi:

— HCIIOJIb30BAaTh OHMOJIOTMYECKHE 3HAHUA Ui BBISBICHHUS TMPOOJIEM U HUX
pelleHus B KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

— BBIOMpATh Ha OCHOBE OHMOJIOTMYECKUX 3HAHWM 1EJE€BbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHUSX M MOCTYIKax MO OTHOLIEHUIO K YKUBOW NPHUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBI0 OKPYKAOILINX;

— CaMOCTOSITEIBHO OCYIIECTBIIATH MO3HABATENBHYIO AESITEIbHOCTD, BBISBISATh
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJladyd B 00pa3oBaTelIbHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

— CaMOCTOSITEIbHO COCTABJIATH IUIAaH pEIIeHUs MpoOdJeMbl C  y4&€ToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIITOYTCHHI;

— J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM;



— pacmupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;

— JlenaTb ~ OCO3HaHHBIM  BBIOOp,  apryMeHTHpoBaTb  €ro,  OpaThb
OTBETCTBEHHOCTb 32 PEIICHHUE;

— OLICHUBATh NPUOOPETEHHBIH OIIBIT;

— CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO HIMPOKON 3PYIUIINHU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

— JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISM;

— BJIAQJETh HABBIKAMM  II03HABATEIbHOW pEQIEKCUM KaK OCO3HAHMS
COBEpLIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX peE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIIEKCUU ISl OLEHKU CHUTyalldH, BHIOOpA
BEPHOI'O PELICHHUS;

— YMETh OLCHHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PEIICHUSA IO HX
CHIDKEHHIO;

— NPUHAMATh MOTHBBI M apryMEHTBHl JAPYTHX IPU aHAJIU3€ pe3yJbTaToOB
NEATEIIbHOCTH;

3) npuHATHE CedsT U APYTUX:

— NPUHUMATH ce0s, TOHMMAsi CBOM HEAOCTATKU U IOCTOMHCTBA;

— NPUHAMATh MOTHBBI M apryMEHTBHl JAPYTHX IPU aHaJu3€ pe3yJbTaToOB
NEATEIbHOCTH;

— MpU3HABaTh CBOE MMPaBO U MPaBO APYTUX HA OMIMOKH;

— pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C MO3UILIMH IPYTOTo YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ynbTarhl OcBOeHHMs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue Ajisi yueOHoro npeamera « buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHUM, BUbI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUEOHBIX CHUTYaIUsAX, & TAKKE B PEaTbHBIX
KU3HCHHBIX CUTyaIUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mpeameTHbIC
pe3ynbTaThl MIPEACTABIICHBI TIO TO/1aM O0YUYEHUS.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

— chOpMUPOBAHHOCTh 3HAHUW O MeCT€ W POJu OHUOJOTHH B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OPMUpPOBAaHMM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBl MHUpPa U HAy4YHOIO MHUPOBO33PEHHUS, O BKJIAJC
POCCHUHCKHUX U 3apyOeXHbIX YU€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIMOHAJIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] )KU3HEHHBIX 33]1a4;

— YMEHHE PacKphIBaTh COJIEpKaHHE OMOJIOTHYECKUX TEPMUHOB W TIOHSITHI:
KU3Hb, KJIETKa, OpraHu3M, Meraboau3M (0OMEH BEIIECTB M TMPEBpAIICHUE



HHEPrUM), TOMEOCTa3 (CaMOpEryJysiius), YPOBHEBasE OpPraHu3alisl )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

— YMEHHE H3J]aratb OWOJIOTMYECKHE TEOpUU (KIIETOYHAsl, XPOMOCOMHAs,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosiornn), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOToo0Opasus u
MPOUCXOXKJIEHUS KYJIbTYpHBIX pactenuit H. V. BaBuiosa), onpenenarb rpaHUIibl
WX IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

— yMEHHE BJaJIeTh METOIaMU HAy4YHOTO MMO3HAHUS B OMONIOrUu: HAOIIOACHHE
Y OIMCAaHUE JKUBBIX CHCTEM, MPOLECCOB U SIBICHUM, OpraHU3alMs U NPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOIYUYEHHBIX
pE3yNbTaTOB, MCHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHd M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

— YMEHHE BBLIEIATH CYLIECTBEHHBIE ITPU3HAKU BUPYCOB, KJIETOK ITPOKAPHOT
U DYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOTO M JHEPreTMYecKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIAUBHUIYAJbHOTO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

— YMEHHE IPUMEHSTH MMOJYyYEHHbIE 3HAHUS JIJIs1 OOBSICHEHUSI OMOTOTUYECKUX
IIPOILIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpY KaroUlei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOM OHoI0rHH U OMOTEXHOJIOTUI Il pallMOHAJIbHOTO
IPUPOAOIIOIb30BaHNS;

— YMEHHE pelaTh »3JEMEHTapHble TI'E€HETUYECKHWE 3aJaud Ha MOHO- H
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHWEe, COCTaBIATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUs JUIsl NpeIcKa3aHus HacleOBaHUS MPU3HAKOB Y
OpraHU3MOB;

— YMEHHE BBITIOJIHATH JTA0OPATOPHBIE M MPAKTHUYECKUE padOThI, COOIIOIAThH
npaBuiIa npy paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

— YMEHHUE KPUTHYECKH OIEHWBATh W WHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MHGOPMALIMK, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

— yMEHHME CO3/laBaThb COOCTBEHHBIE MHCHbMEHHbIE U YCTHBIE COOOIIEHUS,
00001mast 6noIoTHYecKyr0 WHGOPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 11
Kjlacce JOJDKHBI OTPaXKaTh:



— c(opMHpOBAaHHOCTH 3HAHMM O MecCTe M pOJM OWOJOTHMH B CHUCTEME
HAyYHOTO 3HAaHHA €CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBl MUpa M HAy4HOIO MHPOBO33PEHHS, O BKJIAJAC
pOCCHUHCKUX H  3apyOexHBIX YYEHBIX-OMOJIIOTOB B  pas3BUTHE OHOJIOTHUH,
(GYHKIIMOHATBFHOW TPaMOTHOCTH Y€JIOBEKa VISl PEIICHUS )KU3HEHHBIX 3a71a4;

— YMEHHE PacKphIBaTh COJiepKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHI:
BU/I, TIOMYJISALNS, T€HOMOH, DBOJIOLMS, ABUXKYIIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCHCTEMA, MPOAYUEHThl, KOHCYMEHTBI, pEIYyLUEHTbl, LENU [UTAHUS,
AKOJIOTHYECKas pamMua, OMoreoreHos, onocdepa;

— YMEHHE u3JlaraTb OWOJOrMYECKHME TEOpUHU (SBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapiiieBoro cxoactea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBiICHUN U
nyTteit sBomoruu A. H. CesepiioBa, yuenus o 6uochepe B. M. Bepnanckoro),
ONPENEATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

— YMEHHUE BJAJIETh METOJIaMU HAYYHOTO MMO3HAHUS B OUOJIOTHU: HAOII0JICHUE
U OINKMCAHUE JKUBBIX CUCTEM, IIPOLIECCOB U SIBIICHUI, OPraHU3allisl U MPOBEIACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]ly MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOITYUYEHHBIX
pE3yNbTaTOB, MCIHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

— YMEHHE BBIJICNATH CYIICCTBEHHBIC MPU3HAKU CTPOEHUS OMOJIOTUYECKHUX
OOBEKTOB: BHJOB, MOMYJSLMUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLICHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BEIIECTB M IIOTOKAa HSHEPIMM B HKOCHUCTEMAaX, AHTPOINOIE€HHBIX HM3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB UM OHUOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

— YMEHHE IPUMEHSTH MOJTYyYEHHbIE 3HAHUS JIJIs1 OOBSICHEHUSI OMOIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJIS1 IPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEIHEBHOMU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOTO MOBEJACHUS B OKPY Karolei
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl pAlMOHAIEHOTO MPUPOIOIOIb30BAHNUS;

— YMEHHE peliaTh 3JeMEeHTapHbIe OMOJIOrMUECKHUE 3a]]a4H, COCTABISATh CXEMbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMaX (1€MW MUTaHUS);

— YMEHHUE BBINOJIHATH JTAOOPATOPHBIE M MPAKTHUYECKUE pabOThl, COOIIOAAThH
npaBuia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYOBAHUEM;

— YMEHHUE KPUTHYECKH OIEHWBATh W WHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMUECKOTO COJEP)KAaHUS, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(pOpPMAIIUU, HAYIHO-TIOMYJIIPHBIC



MaTepuaibl),  paccMaTpuBaTh  TJ0OadbHBIE  SKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

— yMEHHE CO03/7aBaThb COOCTBEHHBICE NHCHbMEHHBIE U YCTHBIE COOOIIEHUS,
00001ass 6MOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO
WCIT0JI30BaTh MOHATUIHBIN armapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acoB

Ne dyeKkTpoHHbIE (LM (pPOBbHIE)
u/n HanmeHnoBaHue pa3/ie/ioB U TeM MPOrpaMMbl Beero Kontpoabubie IIpakTnyeckue 06pA30OBATEbHbIE PCYPChI
padoThbI padoThbI
bubmmoreka [JOK
! bronorns kax Hayka 2 05 https://m.edsg).ru/7f41c292
2 JKuBble cucTeMBI U UX OpraHu3alus 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
4 IKHM3HEACATENBHOCTS KIIETKH 6 https:// m.edsc]i).ru/ 7f41¢292
5 PazMHOXkeHUE 1 MTHANBUAYATBHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE M1 UBMEHUYNBOCTD 8 15 bubmmoteka IIOK
OpraHM3MOB https://m.edsoo.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PezepBHOE Bpems 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoaunuyecTBO 4acoB

Ne JJIeKTPOHHBbIE HU(PPOBLIE
/i Tema ypoka Beero Kontposbubie  IIpakTHueckue oﬁpa3ol;aTeﬂLHI:>1e¢;)ecypcm
padoThI padoThbI
bubnunorexa LIOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOU TPUPOIBI.

2 [IpakTuueckas pabora Ne 1 «Mcnons3oBanue 1 05 bubnnoreka [JOK
Pa3IMYHBIX METOOB PU U3yUCHUU ' https://m.edso0.ru/863e6122
OHMOJIOTMYECKUX O0BEKTOBY

3 buonoruyeckue cucTemsl, MPOIECCH U UX 1 bubnnoreka [JOK
U3yUYCHUE https://m.edso0.ru/863e6564

4 XUMUYECKUM COCTaB KJIETKU. Boma u 1 bubnunoreka LIOK
MUHEpAIIbHBIE COJIH https://m.edsoo.ru/863e674e

bu6nmorexa LIOK

5 benku. CoctaB u cTpoeHue 0eaKoB 1 hitps:/m.eds00.ru/863e6072
depMeHThI — OHOJOTHYECKHE KaTaTnu3aTophI.

6 JlabopaTtopHas padota Ne 1 «3yuenue 1 05 bubmuoreka [JOK
KaTaJINTUYEeCKOW aKTHBHOCTH (hepMEHTOB (Ha ' https://m.edso0.ru/863e6b72
MIpUMepe aMUJIa3bl WK KaTanaasbl)»

bubmmnorexka HOK

! Yraesopel. JIun e . https://m.edscﬁ).ru/863e6870

bubnunorexa LIOK

8 Hyxnentosbie kuciorsl. AT® ! https://m.edso0.ru/863e6d5¢c

9 Hcropust u METOIbI N3yUEHHUSI KIETKU. 1 bu6muoreka [JOK
Knerounas Teopus https://m.edso0.ru/863e6e88

10 Kietka xak nejocTHas »KUBasg CUCTEMA 1

11 CrtpoeHnue 3yKapruOTHYECKON KIICTKH. 1 05 bubnuotexa [JOK

Jlaboparopnas pabota Ne 2 «3yuenue

https://m.edsoo.ru/863e6ff0
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CTPOCHHUSI KIETOK PACTEHUM, KUBOTHBIX,
rpuboB U GaKTepHii 01 MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHHUE)

https://m.edso0.ru/863e716¢

bubnuorexa [IOK

12 OOMeH BelIeCTB WU METa00IU3M https://m.edS(I)_E).ru/863e766c

bub6nmoreka [IOK

13 PotocuHTes. XemocHHTes https://m.edscIJlo.ru/863e7098

. bubnunoreka LIOK

14 Dueprerueckuii 0omen https://m.edscﬁ).ru/863e7aae
JKu3HEHHBIN UK KICTKHU. JeleHne KIEeTKH.

15 Murto3. JIabopatopnast pabota Ne 3 05 Bbu6moreka [JOK
«Habmoteane MUTO3a B KIETKAX KOHUMKA https://m.edso0.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOIperapaTaxy

16 buocunres Genka. Peakuus MmaTpuyHOTO bu6nmorexa LIOK
CHHTE3a https://m.edso0.ru/863e796e

bubnuorexa [{OK

17 Tpancnsauus — 6nocunTes Oenka https://m.e dsc])_g.ru /86367966

18 HexkneTounsie hopMbI ;KU3HH — BUPYCHI BH6H_HOTeKa HOK

https://m.edso0.ru/863e7540
bubmmoteka IIOK

19 ®opmBbl pa3MHOXKEHHSI OPTaHIU3MOB https://m.edsoo0.ru/863e81b6

https://m.edso0.ru/863e831e
N bubmmoteka IIOK

20 Metios https://m.edscﬁ).ru/863e7f4a
OO6pazoBanue U Pa3BUTHE MTOJOBBIX KJIETOK.

21 OmnonotBopenue. Jlaboparopnas pabota Ne 4 05 bubnmnoreka [JOK
«/3yueHne cTpOCHUS MOJIOBBIX KIIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKpPOIIpEnapaTax»

22 NuauBuayanpHOE pa3BUTHE OPTaHU3MOB BH6H_HOTeKa 0K

https://m.edso0.ru/863e8436

23 ['eneTrka — HayKa O HacJIE€ICTBEHHOCTU U bu6muoreka [JOK

N3MCHYMBOCTH

https://m.edso0.ru/863e8612
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24 3aKOHOMEPHOCTU HACIEAOBaHUS TPU3HAKOB. 1 bubmmoreka [JOK
MOHOTHOPHIHOE CKPEIIUBAHHUE https://m.eds00.ru/863e8878

o5 JluruOpuHoe CKpeImuBaHue. 3aKoH 1 bu6nmoreka [IOK
HE3aBHCUMOI'0 HACIICIOBAHUS PH3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOE HaclleZIOBaHUE IPU3HAKOB.

0o
36 pemmmmon onompuoron ! 05 Bubaoterca LIOK
' https://m.edso00.ru/863e8c60
JUTHOPUTHOTO CKPEIIMBAHUSA Y APO30(UIIBI HA
TOTOBBIX MUKPOIIpEnapaTax»

27 I'eneruka nona. HacnenoBanue npu3HaKoB, 1 bubnunoreka LIOK
CLIETJIEHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
HsmenunBocth. HeHacneacTBeHHas

o
38 | Vaysome momdmmamontof nmenmmoom, | 1 05 Bu6morera LIOK
’ ' https://m.edsoo.ru/863e8efe
MMOCTPOCHHE BAPUAIIMOHHOTO Psifa U
BapHallMOHHOW KPUBON»
HacnencrBeHHas N3MEHYHUBOCTb.
. bubnuorexa [JOK

29 JlaGopaTopnas padora Ne 7. « AHanmu3 MyTaIuii 1 0.5 hitps://m.edso0.ru/863e8efe

y 1p030( Il Ha TOTOBBIX MHKPOITpEIapaTaxy
bubmunoreka IIOK

30 T'eneruka uenosexa 1 https://m.edscﬁ).ru/863e8d78
PesepBHrIil ypok. O6001IeHHE 110 TeMe

31 «HacaeacTBEHHOCTh U M3MEHYHUBOCTh 1
OpPTraHHU3MOB»

32 Cenexius Kak HayKa U TpoIiece 1 bubmorexa [IOK

https://m.edso00.ru/863e9214

33 MeToibl U JOCTUKEHUSI CEIEKIIMU PACTEHUN U 1 but6mmorexa [IOK
YKUBOTHBIX https://m.edso00.ru/863e9214

34 buoTexHonorus kak orpaciib Mporu3BOJCTBA 1 bubmorexa LIOK

https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 4
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