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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmsl 1o OMOJIOTUU TEOPETUUECKYIO OCHOBY IS
oIpeeNeHus NOAX0A0B K (POPMUPOBAHUIO COJIEPKAHMS YHEOHOTO MpeaMeTa
«buonorus» coctaBuin: KoHuenryaiapHble nonoxenus I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€NIEH, COJIEp KaHMs, pe3YyIbTAaTOB OOYUECHHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
MPUHIMIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
oOmrero oopaszoBanus B Poccuiickoit denepaium, a Takke MOJI0KEHUS O
cnenugurke OMONIOrUY, €€ 3HaYeHUH B TO3HAHUU KUBOM PUPOIBI U 00eCIieYeHUU
CYILIIECTBOBAaHHUA yeroBeueckoro obmiectBa. CoraacHoO Ha3BaHHBIM MOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Aa€t MpeacTaBlIeHue o 1ensX, 00 o0en
CTpaTeruu oOy4eHHUs, BOCIIUTAHUSA U PA3BUTHUS 00yUarOMIMXCS CPEACTBAMU
yuebHoro npenmera «buonorusy, onpenenser 00s13aTeabHOe MPEAMETHOE
coJiepKaHue, ero CTPYKTYPY, paclpeesieHue 1o pa3aesiaM U TeMaM,
PEKOMEHIYEeMYIO MOCJeI0BATEIbHOCTh U3YUEeHHs YUeOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, TIOTUKK 00Pa30BaTEIIbLHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpamme no OMONOTUM TaKkKe YYUTHIBAIOTCS TPeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM PE3yJbTaTaM
oOyudeHust B GOpMHUPOBAHUN OCHOBHBIX BUAOB YU4EOHO-TT03HABATEIBHON
JEeSITEeNbHOCTH/Y4eOHBIX IEUCTBUI 00yUYaIOIIUXCs IO OCBOCHUIO COIEPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme o 6uosnoruu (10—11 kmaccel, 6a30BbIi ypOBEHB) peaii30BaH
MIPUHIIAI IPEEMCTBEHHOCTH B U3YUEHUU OMOJIOTHH, OJlaroiapsi 4emy B He
IPOCMAaTPUBAETCS HANIPABICHHOCTh HAa PAa3BUTHE 3HAHUMU, CBI3aHHBIX C
(dbopMHUpPOBAaHUEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAlU JTUYHOCTH, 3KOJIOTHYECKOI0 MBIIUICHHUS], IPEACTABICHHUI O 310POBOM
o0pase KU3HU U OepeHBIM OTHOILIEHUEM K OKpY>KaroIlel IpUpOIHOM cperie.
[TosTomy Hapsny ¢ U3ydeHHeM 001e0MOI0OrHYEeCKUX TEOPU, a TaKXKe 3HAaHUM O
CTPOEHUU KMBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOIIUX B
HUX MIPOLIECCOB B MPOrpaMMe 1Mo OUOJIOTUH YJIEJI€HO BHUMAaHHUE UCIIOJIb30BAHUIO
MOJTYYEHHBIX 3HaHUI B MOBCETHEBHOM KU3HU JJI PELICHUs IPUKIAAHBIX 3a7a4, B
TOM YHCJIe: TPOPUIAKTUKY HACIEACTBEHHBIX 3a00JIeBaHUN YeIOBeKa, MEAUKO-
IeHETUYECKOT0 KOHCYJIbTUPOBAaHUSA, 000CHOBAHUS HKOJIOTUYECKU
L[€J1€CO00Pa3HOro MOBEICHUS B OKpY KAt IPUPOJIHON Cpesie, aHaau3a
BIIMSIHUS XO35MCTBEHHON JEATENBHOCTH YEJIOBEKAa HA COCTOSIHUE TPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHUE BHUMAHHUS K IPUKIJIATHON HANIPABICHHOCTH
y4yeOoHoT0 npeameTa «bruonorus» mpoaMKTOBaHO HEOOXOAUMOCTHIO 00ECTICUCHHUS



YCJIOBUY IS pEIICHUS] OTHOM U3 aKTyaJbHbBIX 3a]1a4 IIKOJIHHOTO OMOJIOTHYECKOTO
oOpasoBaHus1, KOTOpas npejanonaraet GopMupoBaHue y 00ydaromuxcs
CIOCOOHOCTHU aJIaITUPOBATHCS K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpeHEero o0uiero 00pa3oBaHus 3aHUMAET BaXKHOE
Mecto. OHa oGecrnieunBaeT GOpPMUPOBAHUE Y O0YUAIOIIUXCS MPEICTABICHUH O
Hay4YHOM KapTUHE MHPA, pacliupsieT U 0000111aeT 3HAHUS O KUBOU MpUpoE, €€
OTJIMYUTENbHBIX IPU3HAKAX — YPOBHEBOUM OpraHU3aIluU U HBOJIIOLNH, CO3AAET
YCJIOBHS JJIsl: TIO3HAHUS 3aKOHOB KUBOW MPUPOJIBI, (POPMUPOBAHUS
(G yHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M O€30MacHOro oopasza
KU3HH, YKOJIOTHYECKOTO MBIILICHHUS], IIEHHOCTHOTO OTHOIICHUS K )KUBOUM MIPHUPOIE
U YEJIOBEKY.

Bonbioe 3HaueHre OMOTOTHS UMEET TAKXKE JJIsl PEIICHUS BOCITUTATEIbHBIX U
pa3BHUBAIOLIUX 33724 CPEAHET0 o01Iero 00pa3oBaHus, COIUANTU3AIUN
oOyuaromuxcs. M3yuenue 6uonorun odbecrneurnBaeT ycuoBus s pOpMUPOBAHUS
MHTEJUICKTYaIbHbIX, KOMMYHUKAITMOHHBIX U MHPOPMAITMOHHBIX HABBIKOB,
ACTETUYECKOU KYJIBTYPhI, CHOCOOCTBYET UHTETPALIUA OUOJIOTUUECKUX 3HAHHM C
PEACTaBICHUSAMH U3 IPYTUX YIEOHBIX TPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUHU
u reorpadun. Ha3BanHbIe MOJI0KEHUS O IPEeIHA3HAYCHUHN YYEOHOTr0 MpeameTa
«buonorus» cocTaBUIM OCHOBY JJisl ONPeIETICHUS TTOIX0/I0B K OTOOPY U
CTPYKTYPHPOBAHHUIO €T0 COJIEpKaHUs, MPEICTAaBICHHOTO B IPOrpaMMe 110
ouomoruu.

OT160p conepkanus yaebHoro npeameta «buonorus» Ha 6a30BOM ypoBHE
OCYIIECTBJIEH C MO3UIIMHA KYJIbTYPOCOOOPA3HOIO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM 00yUaroIuecs T0JKHBI OCBOUTh 3HAHUS U YMEHUS, 3HAUUMBbIE IS
dbopmMupoBanus o01IeH KyIbTYPhI, ONPEIETSIONINE aIEKBATHOE MTOBEACHHUE
YeJIOBeKa B OKPYIKAOIICH IPUPOTHOMN cpejie, BOCTpeOOBaHHBIC B TTIOBCETHEBHOM
KU3HU U TIPAKTUYECKON esTenbHOCTH. Oc000€ MECTO B ATOM CHCTeME 3HAHUH
3aHUMAIOT DJIEMEHTHI COJIEPKaHUSI, KOTOPBIE CITY>KaT OCHOBOM sl (JOPMUPOBAHUS
MPEJICTABIEHUIN O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHE MUpPa U
[IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOMINX TYMaHU3AIUN
OMOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHHUE COJEPKaHMs Y4EOHOT0 MaTeprasa B IporpaMmMe 1Mo
OMOJIOTHUY OCYIIECTBICHO C YIETOM MTPUOPUTETHOTO 3HAYCHUS 3HAHHUM 00
OTJIMYUTETbHBIX OCOOCHHOCTAX dKUBOW MPUPOJIBI, O €€ YPOBHEBOI OpraHU3aluu U
ABOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOTO Tipenmera «buomorus»
BBIJICJIEHBI CIIEIYIOIINE COJIepKATENbHbIE IMHUU: «bHronorus kak Hayka. MeTosl
Hay4YHOro no3Hanus», «Kinerka kak Ouonoruueckas cucrema», «OpraHusm Kak



Ouosiornueckas cuctemay, «CucreMa 1 MHOTO00Opa3ue OPraHuuecKoro MUpay,
«IBOTIONHMS KUBOU MPUPOIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTU.
enb nzyuenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOoBHE —

OBJIaJICHUE 00YYaIOIIUMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHU3aIMy KUBBIX CUCTEM PAa3HOTO paHTa U MPUOOpETEHNE YMEHUM
WCIIOJIb30BaTh ATH 3HAHUS ISl TPAMOTHBIX JACHCTBUM B OTHOIIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxeHue 1enu u3yueHus yueoHoro npeamera «buosorus» Ha 6azoBoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

- OCBOCHHE O0YYAIONTUMHUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, IIPaBUiIax, CIy»KaluX OCHOBOM
1u1st GOPMUPOBAHUS MPEJICTABIICHUI O €CTECTBEHHO-HAYYHON KapTUHE MUPa, O
METO/aX HayYHOTO MO3HAHUsI, CTPOCHUH, MHOT000pa3uK U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3aIlUU, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

- popMupoBaHKE y 00YyJAIOIIUXCS TTO3HABATEIbHBIX, HHTEJUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCe aHaM3a JaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3TJISAJIOB, UJICH U MOJIX0/I0B K U3YUCHUIO KUBBIX CUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

- CTAaHOBJICHHUE Y 00y4YarOIIUXCs 001IeH KyJIbTYphl, GyHKIIMOHATIBHON
I'PAaMOTHOCTH, PA3BUTHE YMEHHUM OOBSCHITH U OIIEHHUBATH SIBICHHUS OKPY>KAIOIIETO
MHUpa KUBOM MPUPOJIbI HA OCHOBAaHWU 3HAHUM U OIbITA, MOJYYEHHBIX MTPU
U3y4eHUU OWOJIOTHH;

- popMupoBaHKE y 00YyJAOIIUXCS YMEHUH WITIOCTPUPOBATH 3HAUCHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTUICCKON JEATCIIBHOCTH YeI0OBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

- BOCTIMTaHUE YOSXKIEHHOCTH B BOBMOYKHOCTH TIO3HAHUS YEJIOBEKOM KUBOM
MIPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOIIOICHHS ATHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

- OCO3HAHME IIEHHOCTU OMOJIOTUYECKUX 3HAHUH JJISl TIOBBIIICHUST YPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

- IPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU
JUJIS OLIEHKW MOCJIEJCTBUIM CBOEH AESITEIbHOCTH MO OTHOIICHUIO K OKPY KAIOIIEH
cpene, COOCTBEHHOMY 370pOBbIO, 000CHOBaHHUE U COOJIFOICHUE MEp
npoduakTUKy 3a00IeBaHUH.

B cucteme cpemanero obmero oopazoBanus «buosorusy, ndydaemas Ha
0a30BOM YpOBHE, SIBIIIETCS 00s13aTEIIbHBIM YICOHBIM MPEIMETOM, BXOISAIINM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



J11st uzydyenusi Ouonoruy Ha 6a30BOM YpOBHE CPEIHETO 00111ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 uac B Heziel0).



COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUUECKUMU U
JIPYTMMH €CTECTBEHHBIMHM HayKaMH, puiocopuei, STUKOM, SCTETUKON U MPaBOM.
Ponw 6uonoruu B popMupoBaHrM COBPEMEHHON HayqyHOU KapTuHBI Mupa. CucteMma
OMOJIOTUYECKUX HAYK.

MeTo/pl MO3HAHUS KUBOUM NPUPOIBI (HAOII0ACHUE, IKCIIEPUMEHT, OMKICAaHUE,
U3MepeHue, Kiaccuukarus, MoJeIupoOBaHue, CTATUCTUYECKass 00pab0OTKa TaHHBIX).

JdeMoHCcTpanum:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Koabsnos, Ix. Yorcon u @. Kpux.

Tabmuipl u cxeMbl: «MeToAbI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

[Tpaktrueckas padorta Ne 1. «Mcnonp30BaHne pa3IuyHbIX METOJIOB MPHU
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPTaHU3AIUSA.

JXKusble cuctemsbl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus: ounonoruu. Otinnune
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOJBL.

CaolicTBa OMOCUCTEM U MX pazHOoOOpa3ue. Y POBHHU OpraHU3aIllui OMOCHUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBIA, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJISLIMOHHO-BUIOBOH,
9KOCHCTEMHBIN (OMOTCOIIEHOTHICCKHM ), OMOC(EPHBIH.

JdeMoHCcTpanum:

Tabnunel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY, « Y POBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Moenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaAB M CTPOEHHE KJIETKH.

XHUMHUYECKUN COCTAB KIETKU. XUMUYECKUE AJIEMEHThI: MAKPOAJIEMEHTBHI,
MHKpPOAJIEMEHTHL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMU BOJBI I MUHEPAJIBHBIX BELIECTB B KieTke. [lognepxxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHne 0€IKOB. AMHHOKHCIIOTHI — MOHOMEPHI OEJTKOB.
HeszamennmMbie 1 3aMEHHMbIE aMUHOKHUCIOTHL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbI OEJIKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHAS CTPYKTypa). XUMUYECKUE CBOMCTBA OenkoB. bruomornueckue GyHKIuu
OEJIKOB.



depmeHThI — Ouooruueckue karanu3atopbl. CTpoeHue hepMeHTa: aKTUBHBIM
LEHTp, cyOcTpaTHas cnenuduunocts. Kodhepmentsl. Butamunsl. Otnunyus
(epMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrneBoabl: MOHOCaxapuasl (TJIH0K03a, prud03a U Ae30KCuprbd03a), 1ucaxapubl
(caxaposa, J1akTO3a) ¥ MOJIMCaXapu/bl (Kpaxmal, TIIMKOTeH, eJIII0I03a).
buonoruyeckue GpyHKIMH YTIIIE€BOIOB.

Jlunuael: TpUrauLepuibl, Gochoaunuasl, crepouasl. I'uapodunsHo-
ruapodoOHbIe cBolicTBa. buonornueckue Gynkiuu munuaoB. CpaBHEHUE YTIJIEBOJIOB,
OCJIKOB U JTUTTU0B KaK NCTOYHUKOB YHEPTUH.

Hyxnennossie kucnotsl: JJHK n PHK. Hykneotnabr — MOHOMEDBI
HyKJIeMHOBbIX KucaoT. Ctpoenue u pyukuuu JIHK. Crpoenne u pynkiuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIUH.

[utonorus — Hayka o kieTke. Knerounas Teopusi — mpuMep B3aUMOICUCTBUS
ujel u HaKkToB B HAYYHOM TTO3HAHUHU. MeTO/Ibl U3yUeHHUS KIIETKH.

Kinerka kak nienoctHas kuBasi cuctema. OO0IIre npu3HaKku KJIETOK: 3aMKHYTast
HapyxHas meMmOpaHna, mojekyibl JJHK kak renernueckuii anmapar, cucremMa CUHTE3a
Oeka.

Tunsl KJIETOK: SyKapuoTHuecKasi U mpokapuoruyeckasi. OCOOEHHOCTH CTPOSHUS
npokapuoTHdeckoi kinetku. Knetounas crenka 0akrepuit. CTpoeHue
AYKapUOTUYECKOHN KIeTKU. OCHOBHBIE OTINYHS PACTUTEIBHOM, dKUBOTHOU U rPHUOHOM
KJIIETKH.

IToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAsI CTEHKA, IITUKOKAIHNKC, UX
dbynakauu. [Inazmarndeckas memOpaHa, e€ cBoiicTBa u pyHKIMH. [luTommazma u eé
opranouel. OqHOMEMOpaHHbIe opraHouasl kieTku: DI1C, anmapat I'onabmxwy,
In30coMBbl. [10TyaBTOHOMHBIE OPTaHOUIBI KIIETKU: MUTOXOHAPHUH, TUIACTU/IBL.
[TpoucxoxaeHnne MUTOXOHIpHUH U TiacTuA. Bunbl mactun. HememOpaHnHbie
OpPraHOUbI KIETKH: pUOOCOMBI, KJIETOUHBIN LIEHTP, LICHTPUOIU, PECHUYKHU, KTYTHKU.
OyHKIMU OPraHOMI0B KJIETKU. BKitoueHus.

Snpo — perynsTopHbIi eHTp KieTku. CTpoeHue sapa: saepHas 000I04Ka,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Jnarpammel: «Pacnpenenenne XUMUYECKUX JIEMEHTOB B HEXKUBOW MPUPOJIE,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOE».

Tabnuipt u cxeMmsbl: «Ilepuoandeckas Tabania XMMHUYECKUX AIIEMEHTOB,
«CTtpoeHne MOJIEKYJbl BOJIb», «brnocunTe3 0enkay, « CTpOeHHUE MOJICKYJIbI OCIKay,
«Ctpoenune dhepmenta», «Hykneunossie kuciotel. [JHK», «Ctpoenne Moaekybl



AT®», «CTpoeHHE DYKaPpUOTHIECKON KIIETKN», «CTPOEHUE KUBOTHON KIIETKNY,
«CTpoeHuE pacTUTEIbHON KIETKNY», « CTpPOCHUE TPOKAPUOTHUECKON KIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABD, «JIUmuab».

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYyAOBaHHUE J1JIsl TPOBEICHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCIIEPUMEHTOB, MUKPOTIpeNapaThl paCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble 1 MPaKTHYeCKHE PA0OTHI:

Jlaboparopnas pabota Ne 1. «M3ydyeHue kaTaTuTHYECKONH aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JIaGoparopnas padota Ne 2. «3yueHue cTpoeHus KIETOK pacTeHUH, >)KUBOTHBIX
U OakTepuid MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENnapaTax U UX OMUCAHUE.

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BeIIeCcTB, WM METa0oIH3M. ACCUMUIIATINS (TJTACTUYECKUN 0OMEH) U
JTUCCUMIIISIITUS (PHEPTETHUECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO MpoIecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUHU B TIOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BeliecTB: aBTOTPODHBIN U TeTepoTpodHbIN. Pobk hepMeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dorocunte3. CBeToBas U TeMHOBas ¢da3bl poTocuHTe3a. Peakuuu porocuHTe3a.
O¢ddextuBHOCTh hoTOCHHTE3a. 3HAUECHUE (DOTOCUHTE3A JJIsl )KU3HU Ha 3emie.
Brnusinue ycnoBuii cpeibl Ha (GOTOCHHTE3 M CITOCOOBI MOBBIIIIEHUS €T0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIIe OakTeprn. 3HaYCHUE XEMOCHUHTE3a JIJIs
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KieTke. Paciernienue BeniecTs, BblICICHUE U
AKKyMYJIHPOBAHHUE SHEPTUU B KJIETKE. JTaIlbl JHEPreTHIecKoro ooMena. [ nmukomnus.
Bbpoxenue u ero Buapl. KuciopoaHoe OKUCIICHHE, WM KIETOYHOE AbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniuu matpuunoro cuHTe3a. ['enernueckas napopmanus u JJHK.
Peanuzanus renerndyeckoit mHbopManmu B KieTke. [ eHeTHUeCcKuil Ko 1 ero
cBoicTBa. Tpanckpunuusa — matpuunbiii cuate3 PHK. Tpancsiius — 6GuocunTes
Oenka. Dtansl Tpancisanun. Konupoanue amuHokucIoT. Pob pubocom B
OouocuHTe3e Oenka.

Heknetounsie popmel xxu3Hu — BUpYChl. Uctopust oTkpbITHs BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS M JKH3HEHHOTO ITUKJIa BUPYCOB.
bakrepuodaru. bone3nu pacteHul, )KUBOTHBIX U YeJIOBEKA, BHI3bIBAEMbIC BUPYCAMMU.
Bupyc nmmynonedunura yenoseka (BUY) — Bo3oynurens CI1M/]a. OOpatHas
TpaHCKpUIIMs, peBepTaza U uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX
3a00J1eBaHUI.



JdeMoHcTpanum:

Iloptpetsl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmuipl u cxeMbl: « Tunel nutanusy, «Metabonu3zmy», « MUTOXOHIPUS»,
«HepreTudyeckuiit ooMen», «Xmnopomiact», «Dotocunrtesy, «Ctpoenue [JHK»,
«Ctpoenue u (yHKIIMOHUPOBaHUE reHay, «CuHTe3 0enkay, « 'eHeTuuecKud Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xxu3HeHHbIN nuki Bupyca CI1N/a,
O6aktepuodaray, «Permukamus JJHK».

Oo6opynoBanue: mogenu-anmaukanuu «Y asoenue JJHK u Tpanckpunimsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Moaesb cTpykTypbl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAIbHOE PAa3BUTHE OPTraHU3MOB.

Kietounslil k1, uiau xKU3HEHHBIN 1TUKI KiIeTku. MHTepdaza u MuToO3.
[Iporieccel, mpoTtekatromye B nHTEpdase. Permukaius — peakius MaTpUudHOTO
cunte3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBIM HaA0Op — KApUOTHII.
JIUTIIONTHBIN U TaIJTIOMAHBIN XPOMOCOMHBIE HA0OpHbl. XpoMmaTusl. [luTomorudeckue
OCHOBBI Pa3MHOXEHUS U UHAUBUIYAJIBHOTO Pa3BUTHSI OPraHNU3MOB.

Jenenue kietku — Muto3. Ctaauu muto3a. [Ipoieccel, npoucxoasiiyue Ha
Pa3HbIX CTAAUAX MUTO3a. bUOIOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubesb KISTKH — aromnTo3.

dopMbl pa3MHOKEHHUSI OPTaHU3MOB: O€cIosI0e U MmoyioBoe. Bubl 6ecronoro
Pa3MHOXKEHMUS: IeJICHUE HAJIBOE, IOYKOBAHME OJTHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHe. VIcKycCcTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €ro 3HaAYECHUE IS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meiio3. Ctaguu meiiosa. [Iporeccsl, mMpouCcXoadIIe Ha CTaAUSIX Meio3a.
[ToBenenue xpomocoM B Meio3e. Kpoccuarosep. bromorndeckuii CMbICIT U 3HAYEHUE
Meno3a.

["ameTorenes — mporiecc 00pa3oBaHMsI MOJIOBBIX KIETOK y )KUBOTHBIX. [loioBBIE
KEJIe3bl: CCMCHHUKH U SSMIHUKUA. OOpa3oBaHUE U pa3BUTUE TIOJOBBIX KIETOK — raMeT
(cmepmarto3ou, sIMIEKIeTKa) — ciepMaToreHe3 u ooreHes. OCOOEHHOCTH CTPOCHHUS
SIUIEKJIETOK U ciepMaTo3ouoB. OmionorBopenue. [laprenorenes.

NuanBuayanbHoe pa3BuTe (OHTOTEHE3). DMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtarmbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyisinus, opraHoreres. [locraMmOpuonansHOE pazBuTHE. THUIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MIPSMOE, HETIPAMOE (JTMUYMHOYHOE). Biusinue cpespl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct u pazButue pacrenuii. OHTOT€HE3 [IBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:



Tabnuupl u cxembl: «POpMbI Pa3MHOKEHHSI OPraHU3MOBY, «J[BOitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereratTuBHOE pa3sMHOKEHUE
pacteHuity, «Jlenenue kinetku 6akrepuit», «CTpoeHUE MOJIOBBIX KIETOK», «CTpoeHuUe
xpoMocombly, «Knetounsiii nukmy, «Pemnukanus JJTHK», «Muto3», «Meito3y,
«IIpsimMoe u HenpsAMoe pa3BUTHEY, «[ aMETOreHe3 y MIICKONUTAIOIIUX U YETIOBEKAY,
«OCHOBHBIE CTaJIUM OHTOTECHE3A.

O6opynoBaHue: MUKPOCKOII, MUKpompenapaThl «CriepMaTo30UIbI
MJIEKOIUTAOUIETO», «SHUIIEKIETKa MIEKONUTAIOMIETO», «KapuoknHe3 B KIeTKax
KOpEIIKa JyKa», MarHuTHasi MoJeb-anminkanus «/lenenune kietku», moaens JJHK,
MojieNb MeTada3HOM XPOMOCOMBI.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

Jlaboparopnas pabota Ne 3. «Habnrogenne Muto3a B KJIeTKaX KOHYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pabota Ne 4. «3ydeHue cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

Tema 6. HacsieACTBEHHOCTh U H3MEHYNBOCTH OPraHU3MOB.

IIpenmer u 3anaum resetuku. Mcropus pasButus reHeTuky. Posb nuronoruu u
SMOPHUOJIOTUYU B CTAHOBJIICHUH FeHEeTUKH. BKiag pocCUicKUX U 3apyO0eKHBIX YUEHBIX
B pa3BUTHE F€HETUKU. MeTOIbl TeHETUKH (THOPHUI0TOTHYECKUH, ITUTOT€HETUIECKUH,
MOJIEKYJISIPHO-TeHEeTUYeCKuii). OCHOBHBIE T€HETUUECKUE MOHATHS. ['eHeThnuecKas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIUBaHUM.

3aKOHOMEPHOCTH HACJEA0BaHUs MPU3HAKOB, yCTAaHOBIEHHBIE I'. Menaenem.
MonorubpuaHoe cKpelmuBaHue. 3aKoH euH0-00pa3usi THOPUIOB IIEPBOTO
nokosieHus1. [IpaBuiio qoMuHUpOBaHUs. 3aKOH paclleIuieHus Ipu3HakoB. ['unoresa
YuCTOTHI raMeT. [1oJIHOE U HenoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe ckpenmBanye. 3aK0OH HE3aBUCUMOT'0 HACIEOBaHUS IPU3HAKOB.
[{uToreHeTuYECKME€ OCHOBBI TIUTHOPUTHOTO CKPEITUBAHUSA. AHATU3UPYIOIIEe
cKpemuBanue. Mcnob30BaHNe aHAIU3UPYIOLIETO CKPEIMBAHUS I ONPEAEIICHUS
TFE€HOTHIA OCOOU.

CuermienHoe HacienoBanue npusHakoB. Pabora T. MopraHa 1o crierieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHnue cuenieHnns reHoB B pe3yabTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.

I'enernka nosia. XpoMOCOMHOE OIPEIEICHUE T0a. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. | 'OMOrameTHbIe U rereporaMeTHele opranu3mel. HacienoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

N3MenunBOCTh. BHIbI HK3MEHYMBOCTH: HEHACIEACTBEHHAS U HACIIEICTBCHHASI.
Ponb cpenbl B HEHACIIEICTBEHHON U3MEHUYNBOCTU. XapaKTEPUCTUKA
MOU(DUKANUOHHON U3MEHYMBOCTU. BapuanmoHHBIN psii 1 BapuallMOHHAs KpUBas.



Hopma peakuuu npusHaka. KomuecTBEHHBIE U KAYECTBEHHBIE PU3HAKYA U UX HOpMA
peakuuu. CBoiicTBa MOIU(PUKATMOHHON U3MEHYMBOCTH.

HacnencrtBenHnasi, uiau reHOTUIUYECKAs, U3BMEHYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Melo3 U MoJI0BOi MpoIiecc — 0CHOBa KOMOMHATUBHOMN
M3MEHYUBOCTU. MyTallMoOHHAasi ”3BMEHYMBOCTh. Kitaccudukalus MyTaluii: reHHbIE,
XpPOMOCOMHEBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTanuil. MyTareHHbie (pakTophl.
3aKOH TOMOJIOTHYECKUX PSIAOB B HaciaeACTBEeHHOW n3MeHunBocty H. 1. BaBunosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uenoseka. Kapuorun denoBeka. OCHOBHBIE METO/Ibl TEHETUKH
YeJIOBEKa: T'eHEeaJOrnUeCKHi, OJIM3HEI[OBBIN, IINTOTCHETHYCCKUM, OMOXUMHUYCCKUH,
MOJIEKYJIIpHO-TeHeTHYeCKnid. COBPEMEHHOE OIpEIeICHUE TeHOTUMA:
MOJTHOT€HOMHOE CEKBEHUPOBAaHUE, TEHOTUMTUPOBAHKE, B TOM UHCIIE€ C IOMOIIBIO
[T11P-ananu3a. HacnencrBenHbie 3a001€BaHMs YE€JIOBEKA: TeHHbIE 00JIe3HU, OOJIC3HU
C HACJIEJICTBEHHOMN MPEIPaCIIONIOKEHHOCTHIO, XPOMOCOMHBIE 0O0JIC3HHU.
ComaTtuueckue u reHepaTuBHble MyTalu. CTBOJIOBBIE KIETKU. [IpuHIIMIIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKH, TPOPUIAKTUKN U JICUEHUS TeHETHUYECKUX
OonesHeil. Meauko-reHeTuuecKoe KOHCYJIbTUPOBaHKEe. 3HaU€HUE METUIIMHCKON
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUM YeIOBeKa.

JdeMoHcTpanum:

IToptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabnuuel u cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €T0 IUTOTCHETUYECKasl
OCHOBa», «3aKOH PacCUICIJIEHUS U €r0 HUTOT€HETUYECKAs] OCHOBA», «3aKOH YUCTOTHI
rameT», «Jlurubpunnoe ckpemuBanuey, «L{utomornueckre 0OCHOBBI TUTUOPUTHOTO
CKpemuBaHus», «Menosy», «B3auMoieicTBrUE ajyielbHbIX TEHOBY, «[ eHeTHUeCKue
KapThl pACTECHUH, ’KUBOTHBIX U YeJIOBEKay, «[ eHeTrkKa nosna», «3aKOHOMEPHOCTH
HACJIEIOBAHUsI, CLEIUICHHOTO € MOJIOM», «KapuOTHIIbI Ye0BEKa U ) KUBOTHBIX,
«Buasl uzmMeHunBoCcTHY, «MoOandUKaAIIMOHHAS H3MEHYUBOCThY, «HacnenoBanue
pesyc-dakropa», «I'eHeTuka rpymm KpoBuy», «MyTarmoHHass K3MEHUYHUBOCTHY.

O6opynoBanue: MOAEIH-aNMIUKAI « MOHOTHOPHUIHOE CKPEIIIMBAHUEY,
«HemonHoe nomunupoBanuey, «Iurnbpunnoe ckpemmuBanuey, «Ilepexpéct
XPOMOCOMY, MUKPOCKOT ¥ MUKportpemnapat «JIpo3oduna» (Hopma, myTamuu GopMbl
KpPBUIBEB U OKPACKU Teja), repoapuit «I'opoxX MOCeBHOM».

JlaGopaTopHblie U MPaAKTHYECKHUE PA0OTHI:

Jlaboparopnas padbota Ne 5. «M3yueHue pe3yiabTaToB MOHOTMOPHUIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTtopnas padota Ne 6. «M3yuenne MoauduKarmOHHOW U3MEHIMBOCTH,
MIOCTPOEHUE BAPUALMOHHOIO PSiia U BAPUALIMOHHON KPUBO.



Jlaboparopnas pabota Ne 7. «AHanu3 MyTanuil y 1po30¢puibl Ha TOTOBBIX
MHKPOIIPENapaTax».

[IpakTtuueckas padota Ne 2. «CocraBiieHHE U aHAIU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa U IIPOLECC. 3apOKACHUE CEIEKIIUU U JOMECTUKALIMS.
VYyenne H. . BaBunoBa o neHTpax npoUCX0KJI€HUS U MHOT000pa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOUCXOKICHUS JOMAIIHUX KUBOTHBIX. COPT, mOopoAa, IMTaMM.

CoBpeMeHHbIe METO/IbI ceNeKIMU. MaccoBbIN U MHAUBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM PACTEHUH U )KUBOTHBIX. OIIEHKA 3KCTephepa. bIu3KopoICTBEHHOE
cCKkperrBaHue — UHOpuAUHT. Yucrtas nuHus. CKpelrBaHie YUCTHIX JTUHUM.
['erepo3uc, nnu rubpunnas cuina. HepoacTBeHHOE CKpeliuBaHUE — ayTOPHJIUHT.
Otnanénnas rubpunusaius u e€ ycrnexu. FMIcKkycCTBEHHBIN MyTareHe3 1 MoJiy4eHHe
NOJIMIUIOUAO0B. JIOCTH>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHon0rNsa Kak oTpacib MPOU3BOJCTBA. [ €HHAsl MHKEHEpHUs. DTalbl
co3nanus pekomObunantHoi JIHK u Tpancrennsix oprann3zmoB. Knetounas
uHxeHepus. Knetounble KyabTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PACTEHUIA.
KiioHnpoBaH#e BBICOKONPOIYKTUBHBIX CEIbCKOX035MCTBEHHBIX OPraHU3MOB.
Okonoruyeckue u studeckue npodiemsl. [MO — renerudecku MOAUPUITIPOBAHHbBIE
OpraHU3MBlI.

JlemoHcTpanuu:

[Toptpetsr: H. . BaBumnos, U. B. Muuypum, I'. [I. Kapneuenko, M. @. lBaHOB.

Tabnuuel u cxembl: kapTa «LleHTpBI MPOUCXOKACHHSI 1 MHOTOOOpa3us
KyJIbTYPHBIX pacTeHu», «Ilopoasl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenuity, «Otnanéanas rudpuanzanus», «Padoter akanemuka M. ®@. lBaHoBay,
«JTomumnonaus», «O0BEKTH OMOTEXHOJIOTUNY, «KIleToOUHbIE KyIbTYPHI U
KJIIOHUpOBaHue», «KOHCTpyrpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSKH TUIO0B W KOPHEIIIIONOB JUKUX (POPM U KYITbTYPHBIX
COpTOB pacTeHuid, repoapuit «CelnbCKOX03IUCTBEHHBIE PACTEHUS.

JlaGopaTopHble M NpaKkTH4ecKne padoThbI:

Okckypens «OCHOBHBIE METO/IbI M IOCTHXKEHMSI CEJIEKIIUN PACTEHUN U
KUBOTHBIX (Ha CETICKIIMOHHYIO CTAHIUIO, TNIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO35MCTBO, JJA0OPAaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO

LEHTpa)».



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA [TPOI' PAMMBI 110
B1OJIOI'MN HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COOQO, ycranaBnuBaroTcs TpeOOBAHMS K pe3yJibTaTaM
OCBOEHUS 00YUaIOLIMMUCS IPOrpaMM CPEAHEro 001ero o0pa3oBaHUs: IMUHOCTHBIM,
METanpeIMETHBIM U IIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKType TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS Npeamera «buonorus»
BBIJICJICHBI CJICTYIONINE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIIUMUCS POCCUNUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U
CaMOOTIPEICJICHHIO, HATMYUE MOTHUBAIIMHU K O0yUYCHHUIO OMOJIOTHH,
IieJICHANIPaBIEHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN TUIYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUECKUX TPAJUIINI Pa3BUTHS OMOJIOTMTIECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTH 00YYarOIIUXCSl PYKOBOACTBOBATHCS B CBOCH
NEATEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, MPUCYIIUMU CUCTEME
OMOJIOrMYECKOTO 00pa30BaHMs, HAJTUIHE IKOJIOTHIECKOT0 PaBOCO3HAHMUS,
CITOCOOHOCTH CTaBUTH LIETIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «buonorus» 1ocTUraroTcs B
€MHCTBE YU4COHOM M BOCIIUTATEIIBHOU JIEITEIHHOCTH B COOTBETCTBHH C
TPaAULIMOHHBIMUA POCCUMCKUMU COLIMOKYIBTYPHBIMH, ICTOPUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSMH, IPUHATHIMU B OOIIECTBE MpaBUIaMU U HOpMaMHU
MOBEJICHHS 1 CITIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS H
CaMOpPa3BUTHS, PA3BUTHS BHYTPEHHEW MO3ULINHU JUYHOCTH, IATPUOTU3MA, YBAKECHUS
K 3aKOHY W IIPAaBOMOPAIKY, YEJIIOBEKY TPYy/Aa U CTApIIEMy NOKOJECHUIO, B3AUMHOTO
YBa)KCHHSI, OEPEKHOTO0 OTHOIICHUS K KYJITYPHOMY HACIICIUIO M TPAIUIIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickor denepanyu, Ipupoae U OKPYKarolen
cpexne.

JIM4HOCTHBIC Pe3yJbTaThl OCBOSHUS YU4E€OHOTO MpeaMeTa « bHoIorus TOIKHBI
OTpa)kKaTh TOTOBHOCTH 1 CIIOCOOHOCTH 00YYaOIMMUXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UITMCH JTMYHOCTH, CHCTEMOU IIEHHOCTHBIX
OpHMEHTAIINH, TIO3UTUBHBIX BHYTPEHHUX YOEXKIECHUM, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM [IEHHOCTSIM POCCHUUCKOT0 OOIIECTBA, pACIIMPEHNE )KU3HEHHOTO
ONBITA M ONBITA JICTEILHOCTH B MPOIECCE PEATM3AIMA OCHOBHBIX HaIpPaBJICHUN
BOCIIUTATEIIbHOM JI€ATEIIBHOCTH, B TOM YHUCJIC B YACTH:



1) rpakaaHCKOr0 BOCIIUTAHMS

- c(OpPMHUPOBAHHOCTH TPAKTAHCKOHN MO3UIIMHN 00YYAIOIIErOoCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

- OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBa)KEHUE 3aKOHA
Y MPaBOMOPSIAKA;

- TOTOBHOCTbH K COBMECTHOM TBOPYECKOM JEATENbHOCTU MPU CO3TaHUH YUEeOHBIX
MIPOEKTOB, PEIICHNU YUCOHBIX U MTO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

- CIIOCOOHOCTH OMPENENATH COOCTBEHHYIO IMO3UIIUIO MO0 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

- YMEHHE YYUTHIBATh B CBOUX JICCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHYS JIFOJICH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COIMAJIBHBIM TTOJI0KEHUEM;

- TOTOBHOCTH K COTPYJIHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TTO3HABATEILHBIX U UCCIICIOBATEIILCKUX 3aJ1a4, YBAXKUTEILHOTO
OTHOIIIEHUSI K MHEHHIO OTIIIOHEHTOB MPU 00CYXICHUHU CIIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COMEPIKAHUS;

- TOTOBHOCTH K TYMaHUTAPHOU M BOJIOHTEPCKOU AEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

- ¢c(OpPMHUPOBAHHOCTH POCCUMCKOMN T'PaKIaHCKON WICHTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K CBOEMY HapOJay, UyBCTBAa OTBETCTBEHHOCTH Tiepesi PonuHol, ropapoctu 3a
CBOM Kpau, CBOIO PoMHYy, CBOM SA3BIK U KYJBTYPY, IIPOLIJIOE U HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

- IIECHHOCTHOE OTHOIIICHUE K TPUPOJHOMY HACIIECIUIO U MaMATHUKAM MPUPOJIBI,
JTOCTHKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

- CIIOCOOHOCTH OIICHUBATH BKJIAJI POCCUHUCKUX YUEHBIX B CTAHOBJICHUE U
pa3BuUTHE OWOJIOTHH, TOHUMAHMS 3HAYCHHUS OMOJIOTHU B MIO3HAHUN 3aKOHOB
MPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

- uneiHas yoexx1€HHOCTh, TOTOBHOCTD K CITy>KeHHIO U 3anuTe OTedecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

- OCO3HaHME AYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/Ia;

- c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHHUS;

- CITIOCOOHOCTH OIIEHUBAThH CUTYAIIMIO ¥ IPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OyayIIEro;

- OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUH C TPAIUIIASIMU
Hapos0B Poccuu;



4) 3cTeTHYECKOr0 BOCIIMTAHMS:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIIICHUI;

- IOHUMAaHUE SMOIMOHAIBHOTO BO3ICMCTBUS )KUBOU MPUPOABI U €€ IEHHOCTH;

- TOTOBHOCTH K CAMOBBIPa)KEHHIO B Pa3HBIX BUAaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) pusuyeckoro BocnuTaHusi, GOPMHUPOBAHNS KYJIbTYPbI 310POBbSI U
IMOIMOHATBLHOTO 0JIArOMOJIyYHs:

- IOHUMAaHUE U pean3alus 3J0pOBOro U 6€30MmacHOro oopas3a Ku3Hu (3710pOBOE
NUTaHUE, COOTIO/IEHUE TUTUEHUYECKUX MPAaBUJI U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHSATUN U OT/ABIXA, pEryisipHas (puznueckas akTUBHOCTD), OEPEKHOTO,
OTBETCTBEHHOTO ¥ KOMIIETCHTHOTO OTHOIICHUSI K COOCTBEHHOMY (hHU3UYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

- IOHUMAaHUe IIEHHOCTH MPABWJI HHANUBUYATLHOTO U KOJIJIEKTHBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

- OCO3HAHME TOCJICICTBUN 1 HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

- TOTOBHOCTbH K TPY/y, OCO3HAHUE LIEHHOCTU MacTEPCTBa, TPY10JII00HE;

- TOTOBHOCTb K AKTUBHOM JI€SITENIBHOCTH TEXHOJOTHUYECKON U COLMATIbHOMN
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATH U CAMOCTOATEIHBHO
BBINIOJIHSTh TAKYIO €SI TEIbHOCTB;

- HHTEpEC K Pa3IndHbIM chepaM mpodeccHoHambHOM NeITeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiel mpodeccuu u peaan3oBhIBAThH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

- TOTOBHOCTB U CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHMIO Ha
NPOTSHKEHU U BCEU )KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

- KOJIOTMYECKH 11€JIECO00PA3HOE OTHOILLIEHUE K MPUPOE KaK UCTOUHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUS;

- IOBBIIICHUE YPOBHSI SKOJIOTUUECKON KYJIBTYphl: MIPUOOPETCHHUE OMBITA
MJIAHUPOBAHUSI IOCTYIKOB U OIIEHKH UX BO3MOXHBIX MOCIEICTBUM I OKPYKAIOIIEH
Cpebl;

- OCO3HAHME TJI00ATBHOTO XapaKTepa HKOJIOTUUECKUX MPOOJIEM U IMyTel UX
pelieHus;

- CIIOCOOHOCTH UCIOJIB30BaTh MPUOOpETaeMble MPU U3YYCHUN OMOJIOTMHU 3HAHUS
Y YMEHUS NPU PEUICHUHU MPOOJIEM, CBA3aHHBIX C pAllUOHATIBHBIM
MIPUPOJIONOIB30BaAHUEM (COOJIIOICHUE TTPaBUJI TTOBEICHUSI B IPUPO/IE, HAIIPABICHHBIX
Ha COXpaHEHHE PAaBHOBECHS B SKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OMOC(EPHI);



- AKTUBHOE HENPUATHUE ACHUCTBUH, IPUHOCAIIUX BPE OKPYKAIOLIEH IPUPOIHON
cpelie, yMeHHe NPOrHO3UPOBATH HEOIArONPHUITHBIE SIKOJIOTHYECKUE TOCIIEICTBUS
IIPEANPUHUMAEMBIX IEHCTBUM U NPENOTBPALIATD UX;

- HUJINYWE PA3BUTOTO SKOJOTMYECKOTO MBIIIJIEHUS, 3KOJIOTMYECKON KYJIbTYPBL,
OMbITA JEATEIIBHOCTH 3KOJIOTMYECKON HAIPABIEHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS
MU B [T03HABATENbHOM, KOMMYHUKATUBHOM U COLMANIBHON MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B PAKTUYECKON IEATEIIBHOCTH dKOJIOTMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOLIECTBEHHOM MPAaKTHKW, OCHOBAHHOI'O HA IUAJIOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

- COBEPILIECHCTBOBAHUE SI3bIKOBOM U YNTATEIBCKOM KYJIBTYpPbI KaK CPEACTBA
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

- MIOHUMaHue crenu@uKy OMONIOTUU KaK HayKH, OCO3HaHUS €€ pOJIv B
(bopMHUPOBaHUY PALIMOHATIBFHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUH 1I€JIOCTHOTO
npe/ICTaBlIeHUs: 00 OKpPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPO/IbI, UETIOBEKA U
oO0IIIecTBa, B MO3HAHUU MIPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPoOIeM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

- YOSKIEHHOCTH B 3HAYUMOCTH OUOJIOTHH JJI1 COBPEMEHHOM IIMBIIIU3AIUU:
oOecrieueHus HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JJaHUE TIEPCTIEKTUBHBIX
OMOTEXHOJIOTH, CITIOCOOHBIX PElIaTh PECypCHbIE TPOOIEMbl PA3BUTHS YEJIOBEUECTBA,
MOMCKA ITyTeH BBIXO/a U3 II100abHBIX YKOJIOTUYECKUX MPOoOJIeM U obecTieueHuUs
nepexoqa K yCTOHYMBOMY Pa3BUTHUIO, PALIMOHAIBHOMY MCIIOJIb30BaHUIO IPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

- 3aMHTEPECOBAHHOCTH B MOJIYYCHUH OMOJIOTHYECKUX 3HAHUHN B 1EJSAX MOBBIIICHUS
0011IeH KyJbTYPhI, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM YacTH
(GYHKIIMOHAIBHON TPAaMOTHOCTH O0y4aromuxcs, GOpMUPYEMOM py U3y4EeHUN
OMoJIorNy;

- IOHUMAHUE CYIIHOCTH METOJ0B NO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HUCIIOJIb30BaTh MOJydaeMble 3HAHU IS aHAUu3a U
OOBSICHEHHUSI SIBIICHUN OKPY’KaIOIIEro MUPA U MPOUCXOASIINX B HEM U3MEHEHUH,
yYMEHHE Jies1aTh 000CHOBAaHHBIE 3aKIIOUYEHUS HA OCHOBE HAYYHBIX (DAKTOB U
MMEIOINXCS JaHHBIX C LEJIbIO MOJYYEHHUsI IOCTOBEPHBIX BHIBOJIOB;

- CIOCOOHOCTh CAMOCTOATEIBHO HUCIIOJIB30BATh OMOJIOTMUECKUE 3HAHUS JIS
pelieHys Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalUsX;

- OCO3HAHMUE LEHHOCTH HaYYHOU NEATENBbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MIPOEKTHYIO M HCCIIE0BATENIbCKYIO AESATENbHOCTh HMHAMBUYAIBHO U B TPYIIIIE;



- TOTOBHOCTB U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BAHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUH 1O OMOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yabTaThl OCBOEHHUS yueOHOTo ipeameTa «bruomorusy»
BKJIFOYAIOT: 3HAYUMBIE 151 (HOPMUPOBAHUS MUPOBO33PEHUS O0YHAIOIIUXCS
MEXTUCIUTUIMHAPHBIE (MEXIIPEIMETHbBIE) 00IIeHaAyYHbIE TTOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CHEIU(DUKY METOI0B MO3HAHMUSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS, IBICHUE, MPOIECC,
CUCTeMa, Hay4YHBIHN (haKT, IPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeI0BaHre, HAOI0ICHIE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCATbHBIE
ydeOHbIe JeHcTBUS (TT03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC),
obecnieunBaromue GopMupoBaHue HYHKIIMOHATEHON IPAMOTHOCTH M COIIMAIBHOM
KOMITETCHITUN 00YUaOIMNXCsl, CIOCOOHOCTh 00YUYarOIINXCsl UCIIOJIB30BATh
OCBOCHHBIC MEXIUCIUIITIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAITBHBIE
ydeOHbIe JIEHCTBUS B MO3HABATEIILHOM M COLIMAIBHOM MPaKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPAMMBI CPETHETO 00IIIeT0
00pa3oBaHUs TOJHKHBI OTPakKaTh:

OBJaieHNe YHHBEPCAJbHBIMHU Y4€OHBIMU MO3HABATEIbHBIMH
JEeUCTBUSIMMN:

1) 6a30Bble JJOrHYEeCKHe JIeCTBHS:

- CAaMOCTOSATENIBHO (POPMYTUPOBATh U aKTyaIM3UPOBATH MPOOIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;

- UCIIOJI30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTUUYECKOTO MBIIIICHUS
(amanu3a, cMHTE3a, CPAaBHECHMS, KJIacCH(pUKAIIUU, 0000IEHNS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICTATh UX XapaKTepHbIE MTPU3HAKH, YCTAHABIMBATh
CBSI3M C APYTUMH TOHSATHUSIMH);

- OINPENEIIATH 11NN IeATEILHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C TTOCTABICHHBIMHU IEISIMU;

- HCTIOJIb30BaTh OMOJIOTHYCCKHUE TTOHATHUS JIJIs1 0ObsICHEHNUS ()aKTOB M SIBJICHU
YKABOU IPUPOBI;

- CTPOUTH JIOTUUECKHE PaCCyXACHHUS (MHIYKTUBHbIC, IETYKTUBHBIE, TI0
AQHAJIOTUH), BBISABJISATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTPHUBAECMbBIX
SIBJICHUSIX, (POPMYJIHMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

- MPUMEHITh CXeMHO-MOJIEIbHbBIC CPEICTBA JIJI MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIICHUM B U3y4ae€MbIX OMOJOTHYECKUX O0BEKTAX, a TAKKE



MPOTUBOPEUHI Pa3HOTO POJIa, BHISIBICHHBIX B Pa3IMYHBIX HH()POPMAIIMOHHBIX
HUCTOYHUKAX;

- pa3pabaTbIBaTh MJIAH PEIICHUs TPOOIEMBI C YUETOM aHATU3a UMEIOIIUXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

- BHOCUTh KOPPEKTUBBI B ICSATEIBLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

- KOOPJMHUPOBATH U BBIMOJHATH pabOTy B YCIOBUSIX PEATIbHOTO, BUPTYAJIHHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUSI;

- pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

- BJIaJICTh HABBIKAMH y4e€OHO-UCCIIEI0BATEILCKOM U MPOEKTHOM e TEIbHOCTH,
HaBBIKAMU pa3pelieHus npooseM, CioCOOHOCThIO U TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TTOMCKY METO0B PEIICHUS MPAKTHUYECKUX 3a/1a4, IPUMECHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

- UCTIONIb30BaTh Pa3IMYHbIE BUJIBI JACATEILHOCTH IO TTOJIYYEHHUIO HOBOTO
3HAHUS, €r0 MHTEPIPETALNH, TPEOOPA30BAHUIO U MPUMEHEHUIO B YUEOHBIX
CUTYallUSX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIIMAIBHBIX MPOEKTOB;

- (popmMupOBaTH HAYUHBIN TUIT MBIIILICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

- CTaBUTh U (POpMYIIMpPOBaATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHOM
JESTEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

- BBISIBIISITh IPUYMHHO-CIICACTBEHHBIEC CBSI3M U aKTyaJIU3UpPOBATh 3a/1auy,
BBIIBUTATh TUTIOTE3Y €€ pEeIIeHUs], HAaXOAUTh apTyMEHTBI JUIsl I0Ka3aTeIbCTBA CBOUX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

- aHaJTM3UPOBATH TIOJYUYECHHBIE B XOJI€ PEIICHUS 3a7a41 PE3yJIbTaThI,
KPUTHUYECKHU OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

- 1aBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT;

- OCYIIECTBIIATH IeJICHAPABICHHBIN TTOUCK MEPEHOCa CPEJCTB U CIIOCOOOB
JEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

- YMETh IEPEHOCUTh 3HAHMSI B TIO3HABATEIBHYIO U IPAKTUYECKYIO 00J1aCcTH
KU3ZHEICSATEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC UJIEH, TIPE/IJIaraTh OPUTHHAIBHBIC MTOIXOIbl U PEIICHNUS,
CTaBUTH MNPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopManmeii:

- OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX HHPOPMALUU (TEKCTE y4eOHOTO
oCcoOUsi, HAYYHO-TIONYJISIPHOM JIUTepaType, OMOJIOTMUYECKUX CIOBApPSIX U
CIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B UHTEepHETE), aHATN3UPOBATH



nH(OPMAITUIO PA3IMYHBIX BUAOB U (POPM IIpeICTaBICHUS, KPUTHICCKU OIICHUBATH €€
JOCTOBEPHOCTh W HETTPOTHBOPECUYNBOCTH;

- (hopmynupoBaTh 3aMPOCH M MPUMEHSITh PAa3IMYHBIC METOIBI IIPH TTOMCKE U
otOope 6uosiornueckoi nHpopmMaru, He0OXOAMMOM 1JIs BBITIOJHEHUS yYeOHBIX
3azay;

- MpUOOPETATH OIBIT UCTIOIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOTb30BAHUS PA3TMUHBIX
TIOMCKOBBIX CUCTEM;

- CaMOCTOSITEIIbHO BEIOMPATh ONTUMAIBHYIO (hOpPMY TPEICTABICHUS
Ouonornyeckoit nHpopManuu (CXeMbl, rpadUKH, TUArPAMMBbI, TAOJIUIIBI, PUCYHKH U
Apyroe);

- ACIIOJIB30BaTh HAYYHBIHN SA3BIK B KAUECTBE CPEJICTBA MPH pabOTE C
OnoJornYecKoit MHGOPMAIIMEH: TPUMEHATh XUMHYCCKHUE, PU3NUCCKHUEC U
MaTEeMaTUYCCKUE 3HAKU M CUMBOJIBI, ()OpMYITbI, a00peBHATYpY, HOMCHKJIATYPY,
MCII0JIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISITHOCTH;

- BJIQJICTh HAaBbIKAMH PACIO3HABAHMS M 3aIIMTHl HH(OPMAIIIH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBiajgeHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

- OCYIIECTBISATh KOMMYHHUKAIIMH BO BCeX c(hepax >KU3HHU, AKTUBHO y4aCTBOBATH
B JMAJIOTe WM JUCKYCCHUH 10 CYIIECTBY 00CY»XaaeMoil TeMbl (YMEHHE 3a7aBaTh
BOTIPOCHI, BHICKA3bIBATh CYXKJIEHUSI OTHOCUTEIILHO BBIMIOJHEHUS MIpe1siaracMoi
3a/layy, YYUTHIBATh HHTEPECHI U COIIACOBAHHOCTH MO3UIIUN APYTHUX YIaCTHUKOB
Jaiora Uin JUCKYCCUN);

- pacno3HaBaTh HEBepOAIbHBIC CPEACTBA OOIICHUS, TOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, IPEANOCHUTOK BOSHUKHOBEHHUS KOH(DIUKTHBIX CUTyallu i, YMETh
CMSTYATh KOH(DJIUKTHI ¥ BECTH MIEPETOBOPHI;

- BIIQJICTh PA3JIMYHBIMU CIIOCOOaMU OOIIEHHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpEHUS APYTUX JIOACH, MPOSBIATh YBAXKUTEIBHOE OTHOIIIEHUE K COOCCETHUKY U
B KOPPEKTHOU Popme HopMyITupoBaTh CBOM BO3PAKEHNUS,

- pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C HCTIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

- IOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW ¥ WHIUBHUIYaTbHON
paboThI MPHU PEIICHUH OMOJIOTHYECKOU MPoOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTOBBIX (hOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3aa9H;

- BBIOMPATh TEMATUKY W METOBI COBMECTHBIX JEHCTBUN C yIETOM 00X
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



- IPUHAMATh L€ COBMECTHOU JIESATENBHOCTH, OPraHU30BbIBATH U
KOOPJAUHUPOBATH JEUCTBUSA IO €€ TOCTUKEHUIO: COCTABIIATH IJIaH JAEUCTBUM,
pacnpeensaTh POiau ¢ YYETOM MHEHHM YYaCTHUKOB, 00CYK1aTh Pe3yibTaThl
COBMECTHOM paboThI;

- OLIEHUBATh KA4€CTBO CBOETO BKJIAJIa U KAXKJOTO YYACTHUKA KOMAH/Ibl B OOLIUH
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

- IpeJIaraTh HOBBIE IPOEKTHI, OLIEHUBATh UJIEU C IO3ULIUA HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

- OCYILIECTBJIATH MO3UTUBHOE CTPATErNYECKOE MOBEJAECHUE B PA3JINYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PEryJATHBHBIMH AeHCTBUSIMU:

1) camoopranu3anusi:

- HCTIOJIH30BaTh OMOJIOTUYECKHE 3HAHUS ISl BBISIBICHUSI POOJIEM U UX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

- BBIOMPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUMN 11€J€BbI€ U CMBICIIOBBIE
YCTAHOBKH B CBOMX JAEHCTBHIX U MOCTYIKAX MO OTHOUIEHUIO K )KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

- CAMOCTOSITEJIbHO OCYILECTBIATh IT03HABATEIBHYIO ACATEIBHOCTD, BBIABIATH
po0OJIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHON
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

- CaMOCTOSITEJIbHO COCTABIIATH IJIAH PEIICHUs TPOOIEMBbI C YUETOM UMEIOITUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHHMH;

- 1aBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

- pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

- IefIaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

- OIICHUBAThH MIPUOOPETEHHBIN OTIBIT;

- c11ocoOCTBOBATh (HOPMUPOBAHUIO U MPOSBICHUIO IUPOKOH IPYAULIMU B
pa3HbIX 00JIACTAX 3HAHMI, TIOCTOSTHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

- 1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIBbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

- BIIQJICTh HABBIKAMU MTO3HABATEIBHON PePIEKCUN KaK OCO3HAHMSI
COBEPIIAEMBIX IEMCTBUI U MBICIUTENIBHBIX ITPOLECCOB, UX PE3YIBTATOB U
OCHOBAaHUM, UCIOIB30BaTh MPUEMBI pedIEKCUU AJIsl OLICHKU CUTyalluH, BHIOOpa
BEPHOI'O PELICHNS;

- YMETh OLICHHBATh PUCKU U CBOCBPEMEHHO ITPUHUMATh PELICHUS 110 UX
CHWKEHUIO;



- IPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX MIPU aHAJIM3€E PE3YyJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CE0S M IPYTrUX:

- IPUHUMATh ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

- IPUHUMATh MOTUBBI U APIYMEHTBI IPYTUX [IPU aHAIIN3€E PE3YJIbTATOB
NEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OLIMOKHU;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTrOTo YeJIoBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbie pe3ynbTaThl ocBoeHUs nporpammbl COO no Ouonoruu Ha
06a30BOM YpPOBHE BKJIIOUAIOT crienuduueckue st yaeOHoro npeameta «buomorus»
Hay4HbIC 3HAHUS, YMEHHS U CITIOCOOBI JIEHCTBHM MO OCBOCHUIO, UHTEPIIPETALINH U
npeoOpa3oBaHUIO 3HAHUM, BUBI ICITEIIBHOCTH 10 MOJTYyYEHUIO HOBOT'O 3HAHUS U
PUMEHCHHIO 3HAHUH B PA3JIMUHBIX YUEOHBIX CUTYAIUAX, & TAKKE B PEATbHBIX
KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX ¢ Ouosorueil. B mporpamMme npeameTHbie
PE3yNIbTATHI IPEJICTABIIEHBI IO T0JIaM 00y4YEeHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

- c(hopMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIa/I€ POCCUICKUX U 3apyOESKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH, (PYHKIIMOHATBLHON I'PaMOTHOCTH YeJIOBEKa
IUISl PEIICHUS dKU3HEHHBIX 3a/1a4;

- YMEHHUE PACKpPhIBATH COACPKaHNE OMOIOTUUECKUX TEPMUHOB M TIOHSTHMN:
KU3Hb, KJIETKA, OPraHu3M, MeTab013M (0OMEH BEIIEeCTB U MPEBPAIICHUE SHEPTHH ),
romMeocTas (CaMOperyysilus), ypOBHEBAs] OpraHU3alus )KUBBIX CUCTEM,
CaMOBOCIIpOM3BeAeHUE (PENPOTYKIIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

- YMEHUE U3Jarath OUOJIOTHYECKUEe TEOPUH (KIETOYHAs, XPOMOCOMHAs,
MyTAaIMOHHAA, IEHTPaIbHAS JJOTMa MOJICKYJISipHOU Onosioruw), 3akousl (I'. Mennens,
T. Moprana, H. UI. BaBuioBa) u yuenus (0 LieHTpax MHOrooOpasusi u
MIPOUCXOXKIEHUS KyIbTYpHbIX pactenuii H. Y. BaBumoBa), onpenensats rpaHULbl UX
MIPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

- YMEHHUE BJIAJIETh METOAaMU HayYHOTO TTO3HAHUS B OMOJIOTHHU: HAOMI0IeHUE U
OMKUCAHUE KUBBIX CUCTEM, MPOLECCOB U SIBJICHU, OpraHU3alus U IPOBEICHUE
OMOJIOrMYECKOI0 SKCIIEPUMEHTA, BBIJIBUDKEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTHU
MEXK]ly UCCIIEAYEMbIMHU BEIUYMHAMHU, O0BSICHEHUE TIOJIYYEHHBIX PE3YyJbTaTOB,



WCITOJIb30BAaHHBIX HAYYHBIX MMOHSATHN, TCOPUN U 3aKOHOB, YMEHUE JICJIaTh BEIBOBI Ha
OCHOBaHHH TOJTYYECHHBIX PE3YIIBTATOB;

- YMEHHE BBIICIATH CYIIECTBEHHBIC PU3HAKU BUPYCOB, KIIETOK TPOKAPHUOT U
DYKapHOT, OJTHOKJICTOUYHBIX 1 MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: 0OMEHA BEIICCTB M MPEBPAICHUS SHEPTUH B KIIETKE, OTOCUHTE3A,
IJIACTHYECKOT0 U SHEPTETHYECKOT0 0OMEHa, XeMOCHHTE3a, MUTO3a, Meii03a,
OTLTOIOTBOPEHMS, Pa3MHOKEHU S, MHIUBUTYAIBHOTO Pa3BUTHSI OPTaHU3Ma
(oHTOTEHE3);

- YMEHHUE IPUMCHSTh TIOJTYYCHHBIC 3HAHUS JIJIT OOBSICHCHUS OMOJIOTHICCKUX
IIPOIIECCOB U SIBJICHUH, JIJIsI IPUHATHUS IPAKTUICCKUX PEIICHUN B MTOBCEIHEBHOMN
’KU3HU C [IEJIbI0 00ecTieueHus: 6€30IMacHOCTH CBOETO 3/I0POBBS U 370POBbSI
OKPYXKAIOIIUX JIFJICH, COOJIIOICHUSI HOPM TPaMOTHOT'O ITOBE/ICHHUS B OKPYKAFOIICH
PHUPOJJTHON Cpejie, MOHUMaHue He0OX0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOW OMOJIOTUH U OMOTEXHOJIOTHH JIUIS PaliOHAIBHOTO
IPHUPOJIOTIOIH30BAHUS;

- YMEHHE pelIaTh AIEMCHTapHbBIEC TCHETHUECKHUE 3a]1a4l HA MOHO- U
IUTHOPUAHOE CKpelMBaHue, CIEIUICHHOE HACIE0BAHHUE, COCTABIISTh CXEMbI
MOHOTHOPUTHOTO CKPEIIMBAHUS [Tl TIPE/ICKa3aHusl HACIeI0BaHUS IPU3HAKOB Y
OpraHU3MOB;

- YMEHUE BBINOJIHATH Ja00OpaTOPHBIE U MPAKTUYECKHE PAOOThI, COOMIOAATH
npaBuia mpu pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BaHUEM;

- YMEHUE KPUTUUYECKU OIICHUBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO COIepKaHUs, BKIIOUAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3
Pa3TUYHBIX HICTOYHUKOB (CpeICTBa MaccOBOM MH(OpMAIKU, HAYYHO-TIOMYJISIPHBIC
MaTEepHaJIbl), STUYECKHE ACTIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTUH,
MeIUIMHE, OMOTEXHOJIOTUH;

- YMEHHUE CO3/1aBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COOOIICHHSI,
0000111ast OMOIOTUYECKYI0 HHPOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHnue
Ne (uudpossbie)
pa3aesoB U TeM Kontposbubie | IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
NporpamMmbI padoThI padoThbI
pecypchl
bubmmoreka [{OK
! buonorus kax Hayka 2 0.5 https://m.edso0.ru/7f41c292
) JKuBbie cCUCTEMBI U UX 1 bubmmoreka [{OK
OpraHu3aus https://m.edso0.ru/7f41c292
3 XUMHUYECKUN COCTaB U 7 1 bubmmoreka [{OK
CTPOEHHUE KIETKU https://m.edso0.ru/7f41c292
4 KuznenesTeabHOCTh 6 bu6moreka [IOK
KJIETKHU https://m.edsoo.ru/7f41c292
Pa3smuoxenue u
5 WHIWBHUIyaTbHOE 4 1 brbmorexa [IOK
JHBHILY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnenctBeHHOCTE U
6 N3MEHYHUBOCTH 7 1.5 bubmmorexa LOK
' https://m.edso0.ru/7f41c292
OpraHU3MOB
Cenexuusa
7 opraan3MoB. OCHOBEI 2 Eubmorexa HOK
p ’ https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
bu6mmoreka [JOK
8 P 5
C3CPBHOE BpeMi https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Tema ypoka Kontposns | Ilpakruuec | /[ara uugposbie
n/n Bcero | Hble KHe H3YYeHU S o0pa3oBaTejibHbIE
padoThI padoTsI pecypchl

BHONOIHS B bu6moreka [IOK

1 crcTeMe HayK 1 https://m.edso0.ru/863e6122

https://m.edso0.ru/863e632a

MeTo 16l TTI03HAHUS
YKUBOUW IIPUPOJIBI.
[TpakTnueckas
paboTta No 1

5 «cnons3oBaHue 1 05 bu6moreka [IOK
Pa3IMYHBIX https://m.eds00.ru/863e6122
METOJIOB TIPH
M3y4YCHUU
OMOJIOTHYECKHX
00BEKTOBY
buonornueckue

3 CHCTEMBI, 1 bubnuorexa [JOK
MPOLECCHI U UX https://m.edsoo.ru/863e6564
H3y4YeHHue
XUMUYECKUI

4 COCTaB KJICTKHU. 1 bubnuorexa [JOK
Bomaun https://m.edsoo.ru/863e674e
MHHEPAJIbHBIE COJTN

5 benku. CoctaB u 1 bubmuoreka [JOK
CTPOCHHE OCITKOB https://m.eds00.ru/863e6b72
DepMeHTBl —
OMOJIOTHYECKHE
KaTaJn3aTopHI.
JIaGopatopHas
padora N 1 bubnuoreka [IOK

0 «Hsyettie . L 05 https://m.eds00.ru/863e6b72
KaTaJIMTUYECKOU
AKTUBHOCTH
¢bepmeHTOB (Ha
puUMepe aMuIas3bl
WJTU KaTajiasbl)»

7 VriaeBosl. 1 bu6mmoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

JInnouael

https://m.edso0.ru/863e6870

Hyxknennossie
KucioThl. ATD

bubmuoreka [IOK
https://m.edsoo.ru/863e6d5¢

Hctopus u metosl
W3Y4YEHUS KIIETKH.
Kiterounas teopust.
Krnerka xak
LIEJIOCTHAS KHBas
cHcTeMa

bu6mmoreka [{OK
https://m.edso0.ru/863e6e88

10

Crpoenue
3YKApUOTHYECKOU
KIICTKH.
JlaGoparopHas
pabota Ne 2
«3yueHne
CTPOCHUS KIETOK
pacTeHui,
KUBOTHBIX, PUOOB
1 GakTepuit o
MHUKpPOCKOTIOM Ha
TOTOBBIX
MUKpOTpenaparax
U UX OTICAHHE»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c¢

11

OOMEeH BELIECTB
I METa00JIN3M.
doTocuHTE3.
XeMocHHTE3

bu6mmoreka [JOK
https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
https://m.edso00.ru/863e7c98

12

DHEPreTU4eCKuii
oOMeH

bu6mmoreka [JOK
https://m.edsoo.ru/863e7aae

13

JKU3HEHHBIN LUK
KJIeTKH. [eneHue
KJIeTKU. MuTO3.
JlaGopaTopHas
pabota Ne 3
«HabGnrogenne
MHTO3a B KJIETKax
KOHUYHMKA KOpEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIpenaparax»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e7dc4

14

Buocunres Oenka.
Peaxkius
MaTPUYHOTO

bu6mmoreka [JOK
https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

CHHTC3a

15 Tpancusaus — bubnuorexa [JOK
OnocuHTe3 Oenka https://m.edsoo.ru/863e796e
Hexnerounsie

16 (OPMBI KH3HH — bu6mmoreka [{OK

https://m.eds00.ru/863e7540
BHPYCBI
®opMel bubnuorexa [JOK

17 Pa3MHOKEHHUS https://m.edso0.ru/863e81b6

OPraHu3MoOB https://m.edsoo.ru/863e831e
. bubnuotexa [JOK

18 Meiios https://m.edso0.ru/863e7f4a
O6pazoBanue u
Pa3BUTHUC MMOJIOBBIX
KIIETOK.

Omo10TBOpPEHHE.

19 JlabopaTopHas 05 bubnuorexa [JOK
paborta Ne 4 https://m.eds00.ru/863e81b6
«3yuenue
CTPOCHHSI TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»

20 II:I;HBII//I;ESYMBHOC bu6moreka [IOK

https://m.eds00.ru/863e8436

OpraHU3MOB

I'enetnka — Hayka

0

HaCJIEACTBEHHOCTH

Y U3MEHYHBOCTH. bubmorexa LOK

21 3aKoHOMepHOCTH https://m.eds00.ru/863e86f2

bubmuoreka [JOK

HACICOBATHA https://m.eds00.ru/863e8878

MIPU3HAKOB.

MonorubpuaHoe

CKpEIIUBaHUE

JurubpunHoe

CKpelllMBaHuUE.

29 3aKkoH bubmuoreka [JOK
HE3aBUCUMOTO https://m.edso0o.ru/863e89a4
HacJe0BaHUs
MIPU3HAKOB
CuensieHHOE

23 HaclieJIoBaHue 0.5 bubmorexa HOK

IIPpHU3HAKOB.

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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JlaGopaTopHas
pabora Ne 5
«M3yueHne
pe3yabTaToOB
MOHOTHOPUIHOTO U
TUTHOPHTHOTO
CKpEUIMBaHUS Y
po30¢UIIBI HA
TOTOBBIX
MUKpOIIpernapaTaxy»

24

I'eneTnka mosna.
Hacnenosanme
MIPU3HAKOB,
CIIEIIJICHHBIX C
IIOJIOM

bubmmoreka [{OK
https://m.edsoo.ru/863e8c60

25

N3MeHYnBOCTE.
Henacnencreennas
W3MEHYHBOCTD.
JlabopaTopHas
pabota Ne 6.
N3yuenue

MO (UKAITHOHHO U
H3MEHYHNBOCTH,
MMOCTPOCHUE
BapUAIIMOHHOTO
psana u
BapUalMOHHON
KpUBON»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

26

HacnencrBennas
W3MEHYUBOCTb.
JlaGopaTopHas
pabota Ne 7.
«AHanu3 MmyTanui
y Jpo30¢HIIbl Ha
TOTOBBIX
MUKpOTpenaparax»

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

27

I'enetuka yenoBeka

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78

28

Cenexuus Kak
HayKa U MpoIiecc.
Buotexnonorus kax
OTpacib

bu6mmoreka [JOK
https://m.edso0.ru/863e9214
bu6mmoreka [JOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

IIPOU3BOJICTBA

Mertonbl u
29 JOCTHXKCHUS 1 bubnuotexa [JOK
CEJIEKIIMU PACTECHUI https://m.eds00.ru/863e9214

U JKUBOTHBIX

PesepBHBIN ypOK.
O0600611EHME TTO
TEME

30 1
«HaciaenctBeHHOCT
b 1 U3MEHYNBOCTH

OpraHusmMoB»

Urorosas
(mepeBoHAs )
31 KOHTPOJIbHAS 1 1
pabora 3a xypc 10
KJiacca.

PesepBHBII ypOK.
32 O0600ueHue no 1
TEME.

Pe3epBHbIi ypok.
33 O06001meHue mo 1
TeMe.

Pe3epBHbIit ypok.

34 O6o06meHue 1Mo 1
TEME.
OBIIEE KOJIMYECTBO
YACOB I10 34 0 4

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECHEHEHUEOBPA3OBATEJIbHOI'O
IMPOLECCA:
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IVI51 YYHEHUKA

Yueonuxk « O6mas ouonorus» 10-11 knacc, Kamenckuit A.A., KpukcyHnos E.A,
[Taceunuk B.B., M.: llpoda, 2020 roa. Yueobnuk « O6miast 6uomorusi» 10-11

kiacc, Kamenckuii A.A., KpukcynoB E.A, Tlaceunuk B.B., M.: [Ipoda, 2020 rox

METOAUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA:
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mnorexa IIOK
https://resh.edu.ru/
https://educont.ru/
https://uchi.ru/

https://education.yandex.ru/main



