MUHUCTEPCTBO IMIPOCBEHIEHUS POCCUICKON ®EJEPALIMA
MunucrepcTBo 00pa3oBaHus M HAYKH AJITAHCKOI0 Kpas
Komurer AxMmuHucTpanun 3apuHCKOro paiioHa mo o0pa3oBaHuIo0 H JeJiam
MOJIOAEIKU

MKOY "Crapoapayennnckas COII"

PACCMOTPEHO YTBEPXJIEHO
Ha 1nmegarortuycCKoM JAUPEKTOP MIKOJIbI
COBETE ekl /2,
poTokoi Nel0 ot «28» e A.A. CentskoBa
082023 r. . Tlpukaz No110.o1 «28»
082023 T,
PABOYASA ITPOI'PAMMA
(ID 387743)

yueOHoro npeamera «buosiorusi. ba3oBblii ypoBeHb»

st oOygaromuxcs 10 kimacca

¢. Crapoapavenuno 2023



HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl MO OWOJIOTUM TEOPETUYECKYIO OCHOBY IS
OTIpeETCHUs] TMOAXO0I0B K (OpMHpOBAHHIO COACpKAHMS y4eOHOro mpeameTa
«buonorus» cocraBwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, COJCp)KaHUs, pEe3yJbTaToB OOY4YCHHS |
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
NPUHLIMIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
obmero o6pazoBanusi B Poccuiickoit deneparuu, a TakkKe TMOJOKEHUS O
cnenuduke ONOIOTHH, €€ 3HAUCHUHU B TTO3HAHUH KUBOU MPUPOBI M 00eCIIeYeHUN
CYIIIECTBOBAHHS UelIOBeYeCKOro oOrnecTBa. CoOriacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpEe/ICICHBl OCHOBHBIC (DYHKIIHH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O Ienax, o0 oOmei
CTpaTerud OOYy4YeHHs, BOCIHTAHUS W Pa3BUTHS OOYyYaIOIIUXCS CpPEICTBAMHU
ydaeOHoro mpeamera «buomorus», omnpenenseT o00sg3aTeNbHOE MPEIMETHOE
COJIEp>)KaHUE, €ero CTPYKTypy, pacmpelelieHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh M3YUYEHUsI YUYEOHOro Marepuaia ¢ y4éToM
MEXKIPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3CH, JIOTHKH 00pa3oBaTeIbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYarommxcs.

B nmporpamvMe mo OuwomorMM TaK)Xe YUYUTBIBAIOTCA TpPEOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHLHOM
NEeSATeTbHOCTH/YU4eOHBIX JEHCTBUI O0O0YydYaroIIUXCsl MO OCBOCHHUIO COJACPKAHUS
OMOIOrMYecKOro 00pPa30BaHHUS.

B mporpamme mo OGuonorum (10 kimacca, 6a30BBI ypOBEHb) peaTu30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HM3yYeHUW OHOJIOTWH, Olarogaps 4YeMmy B HeEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHC 3HAHWUW, CBSI3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PCHHS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HH W OEpeKHBIM OTHOIIEHHUEM K OKPYXKAIOIIeW MPUPOIHON Cpele.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEeOMOIOTHYECKUX TEOPHid, a TaKKe 3HAHUHU O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH yAENEHO BHHUMAaHHUE HCIOIh30BAHUIO
TIOJTyYeHHBIX 3HAHUW B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHHUS MPUKIIAIHBIX 33714, B
TOM dYHKcie: MPOPUIAKTHKN HACJIEICTBEHHBIX 3a00JeBaHUI dYeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUIECKU
1eIecoo0pa3Horo IMOBEACHUA B OKpYy)Kalolled NpUpPOJHOW cpele, aHaiau3a
BIIVSTHHSI XO3SIICTBEHHOW JIEATETHHOCTH YEIOBEKa Ha COCTOSIHHE TPUPOIHBIX H
HMCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH
yueOHOrO mpeamMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUCHUS



YCIIOBUH ISl peIlIeHUs] OJJHOW U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOIO OHOJIOTHYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraeT (¢GopMuUpoBaHHE Yy  OOydarolIUXCs
CIOCOOHOCTH aalnTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpeaHero o6imiero oOpa3oBaHMs 3aHMMAET BaXKHOE
mecto. OHa obecneunBaer (popMHpoBaHHE Yy OOYHAIOIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpa, paclIUpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENbHBIX TNPHU3HAKaX — YPOBHEBOW OPraHMU3allMA W D3BOJIIOLUH, CO3HAET
yCIIOBUSL  JAJsi:  TIO3HAHHWS  3aKOHOB  KUBOM  MPHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOT0 MBIIUIEHHUS, IIEHHOCTHOTO OTHOUIEHUS K JKUBOU MIPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TaKKe JUIs PEIICHUs BOCITUTATENIbHBIX U
pa3BUBAIOIIMX  3a4ad  CpeJHero  oomero  o0pa3oBaHUs,  COLMATIU3ALUU
oOyuaromuxcs. M3ydyenune 6uonoruu obecneynBaeT yciaoBHs i (POPMHUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpBHI, CIOCOOCTBYET HMHTErpanuy OHMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSAMHU U3 JAPYTUX yUYE€OHBIX MPEAMETOB, B YACTHOCTH, (DPU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHbIE TOJOKEHHUS O NpeIHAa3HAYEHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBUIM OCHOBY JJI ONpPENETIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpPKaHUsA, IMPEACTaBICHHOI0O B Iporpamme II0
OHOJIOTHH.

Ot6op coxmepkanusi ydebHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYUIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaloluecs: JOJKHBI OCBOMTH 3HAHUA M yMEHHMsI, 3HAUMMBbIE JIs
dopMupoBaHus O0OIIEH KyJIbTYpbl, ONPEACNSAIONIME aJeKBAaTHOE IOBEACHHUE
YeJioBeKa B OKpYXKarolled MpUpPOAHOU cpene, BOCTpeOOBAaHHbBIE B MOBCEAHEBHOM
XKU3HU U TPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCTO B 3TOM CUCTEME 3HAaHUI
3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbIE CIIyKaT OCHOBOU JiJIs1 (POPMUPOBAHHUS
IPEICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpAa W
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BAHMSL.

CrpykTypupoBaHHE cOAepX)aHUs Y4yeOHOro Marepuaiga B IpOrpaMMe IIo
OMOJNIOTMM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJbI, O €€ YPOBHEBOM OpraHu3aliu u
ABOJIIOLMU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOUIUE COAEp/KAaTEIbHbIE TMHUU: «brosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka kak Ouosormyeckas cucrema», «OpraHuszM Kak



Oouonornyeckas cuctemay, «CuctemMa W MHOTOOOpasue OpPraHUYECKOTO MHPay,
«IBOJIOIMS KUBOM NPUPOJIB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUA JJIi TPAMOTHBIX JIEWCTBUIM B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro mnpeamera «buosiorus» Ha 6a30BOM
YPOBHE 00€CTICUNBACTCS PEIICHUEM CIISAYIONINUX 3a/1a4:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOTHYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBmiIaxX, CIy>KalluX OCHOBOMU
st GOpPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O
METO/IaX HAy4YHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHrUe y OOYyYaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIleccCe aHau3a JAHHBIX O IMYTSAX pPa3BUTUSA B
OMOJIOTUM HAyYHBIX B3IVISIOB, MJEH M TOJIXOJOB K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJIICHHE y oOOydarommxcs oO0mell KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOW NPHUPOABl HA OCHOBAHMM 3HAHUM M ONBITA, MOJYYEHHBIX TMpHU
M3y4YeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WLUIIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIHbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIUTAaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH ITO3HAHHUS YEJIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS STUUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTMYECKHUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TOBBIIICHUS YpPOBHSA
AKOJIOTUYECKOMN KYJIbTYpHI, U1s1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOU JKU3HU IS
OLICHKH TOCJIEACTBUIA CBOEH JIEATEIILHOCTH IO OTHOIICHUIO K OKPYKAKOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COOJNIIOJICHHE Mep NPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», uzyudaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YYE€OHBIM MPEAMETOM, BXOMISIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBbIE PEIMETH.



Jyist u3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus
otBoaMTCS 68 yacoB: B 10 kitacce — 34 gaca (1 yac B Henero).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMHU, TEXHUYECKUMHU U JIPYTUMHU €CTECTBEHHBIMU HayKaMH,
bunocodueit, TUKON, FCTETUKON W mpaBoM. Pons Ononorun B GOpMHPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metoapl MO3HAHUSI SKUBOW TPUPOJBI (HAONIOJEHWE, HKCIEPUMEHT, ONUCAaHHWE, H3MEpeHue, Kiaccudukaus,
MOJICTMPOBAHUE, CTATUCTUYECKAsI 00pabOTKa TaHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIHI.

JlaGopaTopHble M NpaKkTHYecKue padoThl:

[Ipaktruueckas paboralNe 1. «/cronbp3oBaHue pa3IMYHBIX METOJOB MPU U3YUEHUU OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7ZKuBble cUCTEMBbI U X OPTraHU3AIUA.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHust Ouosioruu. OTIMYME KUBBIX CUCTEM OT HEOPTraHUYECKOM
MIPUPOJIBI.

CpoiicTBa OHWoOcHCTEM H HUX pa3HOOOpa3ue. YPOBHH OpraHu3alud OUOCHUCTEM: MOJEKYISPHBINA, KIETOYHBIH,
TKaHEBbINA, OPTaHU3MEHHBIN, MOIMYJISIIMOHHO-BUI0BON, SKOCUCTEMHBIHN (OMOTe0IIeHOTHYECKHIT), OMoCc(EepHBIA.

JdeMoHCcTpanuu:

Tabnuiiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HI», « Y POBHU OpTraHU3alUH KUBOU TPUPOIBI.

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. XumMuuYeCcKHil COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUM COCTaB KJIETKH. XUMHUYECKHE DJIEMEHTBI: MaKPOIJIEMEHThI, MUKPO3JIEMEHThl. Bo/la u MuHepaibHbIe

BEILIECTBA.

DyHKIUY BOJBI U MUHEPAJIbHBIX BENIECTB B KieTke. [loanepikanue ocMOTHYEeCKOro OaiaHca.



benku. CoctaB u crpoeHue OeiaKOB. AMHUHOKHCIOTHI — MOHOMephl OenkoB. He3zamMeHumble U 3aMEHUMBIE
AMUHOKHCIIOTHl. AMUHOKHMCIIOTHBIN COCTaB. Y POBHHU CTPYKTYpPbl OEJIKOBOM MOJIEKYIbI (IIEpBUYHAS, BTOPUYHAsSL, TPETUUHAS
Y YeTBEPTUYHAs CTPYKTYypa). XUMUUYECKHE CBOMCTBA OenKoB. buonornueckue GpyHKINUN OEIKOB.

®epMeHThl — Onosiornueckue katanusatopbl. CTpoeHue (pepMeHTa: akTUBHBINA LIEHTP, CyOCTpaTHAs ClIeUU(PUIHOCTD.
Kodepmentsl. Butamunbl. Otanuns GpepMeHTOB OT HEOPraHMUECKUX KaTalau3aTOpOB.

VYrneBonbl: MOHOCaxapuabl (TIH0K03a, prudo3a u ne30kcupudo3a), 1ucaxapuibl (caxaposa, JaKTo3a) U MOoJIHcaxapy/ibl
(kpaxmaJ, TJIMKOTeH, 1eJUTI0J103a). brosorndyeckue GyHKIMHU YTIE€BOIOB.

Jlumuael: Tpurauuepuasl, Gochonunuasl, crepouasl. ['mapodunbHO-ruapodoOHBIE CcBoiicTBa. buonornueckue
¢byskun nunuaoB. CpaBHEHHE YITIEBOI0OB, OETIKOB U JIUMUAOB KAK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JJHK u PHK. HykneoTuabsl — MoHOMEpHl HYKJIEMHOBBIX KUCIOT. CTpoeHue W (yHKIHUH
JHK. Crpoenue u pyuxuuu PHK. Bugst PHK. AT®: ctpoenue u pyHKUUU.

[uronorus — Hayka o kieTke. Knerounas teopust — npumep B3aUMOJAEUCTBHS UeH U (aKTOB B HAYYHOM MO3HAHUU.
MeTonbl U3y4eHUs KIETKH.

Knerka kak nenoctHas xuBas cucrema. O01ne npu3HaKky KIeTOK: 3aMKHYTasi Hapy»kKHasi MemOpaHa, mosiekyisl JJHK
KaK TeHeTUYECKH anmapar, CuCTeMa CUHTe3a Oelka.

Tunel KIETOK: 3yKapuoTHYecKas W npokapuoTudeckas. OCOOEHHOCTH CTPOCHHSI MNPOKAPUOTHYECKOM KIIETKH.
Knerounas crenka Oakrepuil. CTpoeHHE 3yKapUOTHYECKOW KIETKH. OCHOBHbBIE OTJIMYUSI PACTUTEIbHOW, dKUBOTHOM M
IpUOHOMN KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, X QyHkuuu. [lnazmarnyeckas memOpaHa,
e€ cBoiicTBa 1 QpyHkuuu. Lluromnazma u e€ opranonasl. OqnomemOpannble opranonasl kietku: DIIC, anmapat ['onbmxu,
mu30coMbl. [lomyaBTOHOMHBIE OpraHOUABI KJIETKA: MUTOXOHAPUH, IIacTUAbL. IIponcxoxieHne MUTOXOHAPUI U TIACTHI.
Bunel mnactun. HememOpaHHble OpraHouabl KIETKU: pUOOCOMBI, KJIETOYHBIM LEHTP, LIEHTPUOJIU, PECHUYKH, KI'YTHUKH.
@yHKIMHA OPraHOUI0B KIEeTKU. BrirroueHus.

Anpo — perynatopHslid HeHTp kineTku. CtpoeHue siapa: siaepHas o00J0YKa, KapHuoIlla3Ma, XPOMATHH, SIPBILIKO.
XpOMOCOMBI.

TpaHCHIOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:



[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, [x. Yorcon, ®@. Kpuk, M. Yunkuuc, P.
®pankiul, K. M. bap.

Huarpammel: «Pacnpenenenne XUMHUYECKUX JJIEMEHTOB B HEXHUBOW mpupoae», «PacnpeneneHne XUMUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabnuer u cxemsl: «Ileproanyeckas TadaUIa XUMHUYECKUX dJIEMEHTOBY, « CTpOEeHUE MOJIEKYJIBI BOJIBIY, «brocunTes
oenka», «CtpoeHue Molekyisl Oenkay, «Ctpoenne dhepmentay, «Hyknennossie kucnotsl. JJHK», «Ctpoenre Monexyibt
AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKH», «CTpOEHHE JKMBOTHOM KIETKW», «CTpOEHHE pPACTUTEIBHOU KIIETKW,
«CTpoeHne MpOKaApUOTUIECKON KIIETKW», «CTpOCHUE A1pa KIETKN», « Y TIIEBOABD, «JIumuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKOIM, 000pyJOBaHUE Ui MIPOBEIECHUS HAOIIOEHUH, U3MEpEHUH, SKCIIEPUMEHTOB,
MUKPOMPENapaThl pAaCTUTEIBHBIX, )KUBOTHBIX M OaKTEpUATIbHBIX KIETOK.

JlaGopaTopHble U NpakTHYeCKHEe PadoThI:

JlaGoparopHass padota No 1. «/3yueHue KaTaJIUTHUUECKON aKTUBHOCTU (P)EPMEHTOB (Ha MpUMEpe aMmuia3bl WU
KaTanaszbl)».

JlabopatopHast padota Ne 2. «M3yueHue CTpoeHUs: KJIETOK PACTEHHM, )KUBOTHBIX U OAKTEPHl MO MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENApaTax U UX OMUCAHUEY.

Tema 4. ZKusHeaesITeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM METa0OIM3M. AcCCUMIISIHS (TJIACTHYECKUN OOMEH) U AMCCUMWISIIUS (SHEPTeTUYECKUMA
00ME€H) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAHHUU
MeTabou3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(QHBIA U rerepoTpodHselii. Poiab ¢pepmMeHTOB B OOMEHE BEIIECTB U MPEBPALICHUU
SHEPIUU B KIIETKE.

®otocunte3. CeroBas u TeMHOBast (a3bl porocuuTe3a. Peakiuu ¢orocunTeza. DPdeKTUBHOCTh (POTOCHUHTESA.
3HadyeHne QoToCUHTE3a IS KU3HU Ha 3emie. BiausHue ycioBuid cpeibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIICHUS €T
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCHHTE3UPYIOIINEe OaKTeprn. 3HaUYCHNE XEMOCHHTEe3a ISl )KM3HHU Ha 3eMIIe.



OHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BellecTB, BbIIEICHHE M aKKyMYJIMPOBAaHHE PHEPIHMU B KIIETKE.
Orarel sHEpreTudeckoro oomena. ['mukonus. bpoxenue u ero Buabl. Kucinopoanoe okuciaeHue, Wik KIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunrpoBanre. IPPEKTUBHOCTh IHEPIETUUECKOTO0 OOMEHA.

Peakiuun marpuynoro cunresa. I'enernueckas unHpopmauus u JHK. Peanuzauus renetrmueckoil nHopmanuu B
KIeTke. ['eHeTnueckuii kKo 1 ero cBorcTBa. Tpanckpunus — matpuunbiii cuate3 PHK. Tpancnsmus — 6uocunTtes Oenka.
Oranel Tpancisiuuu. Koguposanre aMuHOKHUCIOT. Posib pubocom B OMocuHTe3e Oernka.

Hexkinerounsie popMmbl xu3Hu — BUpychl. Ucropust otkpsiTus BupycoB (. Y. iBanoBckuit). OCOOEHHOCTH CTPOEHHUS
U JKA3HEHHOro LuKJa BUPYycoB. bakrepuodaru. bonesHu pacTeHuil, *KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIE BHPYCaMHU.
Bupyc nmmynoaeduiuta uenopexka (BUY) — Bo3oynurens CIINa. OGpaTtHas TpaHCKpHIIIMA, peBepTa3a U HMHTETpasa.
[IpodunakTuka pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUIA.

JdeMoHCcTpauu:

IToptpetsr: H. K. Konsnos, /1. Y. UBanosckuii, K. A. Tumunpsses.

Tabmumer w  cxembl: «Tumbl mHTaHus», «MeTtabomu3m», «MUTOXOHIAPHUS», «IHEPIETHUCCKHH OOMEHY,
«Xnoporacty, «®Dortocunres», «Crpoenne [HK», «Ctpoenue u QyHkiumoHnupoBanue reHa», «CuHTe3 Oenkay,
«I'enernyeckuit koa», «Bupyce», «bakrepuodarn», «Crpoenune u xu3HeHHbI nuki Bupyca CIIM[la, 6akTepuodaray,
«Permukanms JIHK.

Oo6opynoBanue: wmonenu-anmumkauu «Ynsoenne JHK wu tpanckpunmms», «buocunres Oenka», «CtpoeHwue
KJIETKW», MOJiesib cTpYKTyphl JTHK.

Tema S. PazMHOKeHMe 1 HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii nuki, uinv >Ku3HEHHbIM HUKN KiaeTku. MaTepdaza u muros. Ilpoueccsl, npoTtekaronme B UHTEpQase.
Permnmukammst — peakmust marpuyHoro cuHTe3a JIHK. Crpoenme xpomocoM. XpoMOCOMHBIH Ha0Op — KapHOTHIL.
JIMTUIOMHBIA M TaIUIOMAHBIA XPOMOCOMHBIE Habophl. XpomaTuzabl. lLluTonormyeckne OCHOBBI PA3MHOXKEHHUS U
VMHJMBUAYAJIBHOTO PA3BUTHS OPTaHU3MOB.

Henenune knetkn — muto3. Ctagum muto3a. [Iponeccsl, Mpoucxoasimue Ha pa3sHbIX CTaAUSIX MUATO3a. bruonornueckui
CMBICJI MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.



@®opMbI pa3MHOXKEHHUS OpPTraHW3MOB: Oecriosioe W MojoBoe. Buubl Oecronoro pa3MHOXKEHUS: JICICHHUE HaJIBOE,
MOYKOBAHHUE OJIHO- 1 MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE MJI CEJIEKIIUU.

[TonoBoe pazsMHOXkEHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meiio3. Craaum wmeito3a. Ilpoueccel, mpoucxopsume Ha craausx Menosa. [loBeneHwe XpoMocoM B MeHO3e.
Kpoccunrosep. bruosornueckuii CMbICII U 3HAYEHUE ME03a.

["ameTorenes — mpoliiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [10J0OBBIE Kelie3bl: CEMEHHUKU U SIMYHUKH.
OOpa3zoBaHue W pa3BUTHUE MOJOBBIX KIETOK — rameT (CIepMaTo30u[, SUIIEKIETKa) — CIEpPMATOT€HE3 U OBOTEHE3.
Oco0eHHOCTH CTPOSHUS IUIIEKIETOK U criepMaTo3ouaoB. OmiogorBoperue. [laprenorenes.

NunuBunyanbHoe pa3BuUTHE (OHTOTeHE3). OMOpHOHAIbHOE pa3BUTHE (SMOpHOreHe3). ITambl AMOPHOHAIBLHOTO
Pa3BUTHS y TO3BOHOYHBIX >KUBOTHBIX: JAPOOJICHUE, TacTpyJisiiusi, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHANBLHOTO PAa3BUTHUSL: IPSAMOE, HEMPsIMOE (JINYMHOYHOE). BiusiHuE cpeqibl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pazButue pactennii. OHTOreHe3 UBETKOBOIO PACTEHHS: CTPOCHUE CEMEHHU, CTAIMH PA3BUTHSL.

JdeMoHCcTpauu:

Tabmuupl 1 cxeMbl: «DOpMbl Pa3MHOKEHUSI OPraHU3MOBY, «/[BOMHOE OIJIOIOTBOPEHHE Yy LBETKOBBIX PACTEHUI»,
«BereratuBHOE pa3MHOXKEHHME pacTeHui», «/lenenume knetku Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue
xpomocombl», «Knetounsiii mukim», «Pemmukauus JHK», «Mwutoszy», «Meito3», «lIpsisMoe u HenmpsiMoe pa3BUTHUEY,
«I"ameTroreHes y MIEKONMUTAIOIIMX U YETOBEKa», «OCHOBHBIE CTAIMM OHTOT€HE3a».

OOopynoBaHue:  MHUKPOCKON,  MuUKporpemnapatbl  «CrnepMaTo30uabl  MIEKONMUTAIONMIETO»,  «SIHIIeKIeTKa
MJeKonuTaromero», «KapuoknHe3 B KIETKaX KOpelIKa JyKa», MarHUTHas MOJeNb-aliuikKaiuus «JleneHue KieTku»,
moaenb JIHK, Monens meradazHol XpOMOCOMBL.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlabopatropnass pabora Ne 3. «HaOmiomenue wmuTO3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

Jlabopatopnas padota Ne 4. «M3yueHre cTpoeHHUsI MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPETapaTax».

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.



IIpenmer m 3amaum reHetwku. VIcTopus pa3BUTHS TeHETHKH. PoJIb IUTOJOTMM M 3MOPHOJOTHH B CTaHOBJICHHUH
reHeTuKku. Bxiam poccHiCKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE T'CHETHMKU. MeTOIbl T€HETUKH (THOPHUI0JOTHUYECCKUM,
[IUTOTCHETUYECKUH, MOJEKYJIIpHO-TeHeTHYeCKuii). OCHOBHBIC TEHETHMYECKUE TOHATUS. [ eHeTHdyeckas CHUMBOJIMKA,
HCMOJIb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HaCJISAOBaHUS MPU3HAKOB, ycTaHOBICHHBIC . MenaeneM. MoHOrHOpuaHOE CKpEIIMBaHKE. 3aKOH
eauHooOpaszusi THOPUIOB MEPBOro mokoyieHus. [IpaBuino AOMHUHUpPOBaHUS. 3aKOH pacIleIIeHHus] Mpu3HaKoB. [ umoresa
YUCTOTHI raMeT. [1oHOE ¥ HEeMOJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe CKpeluBaHue. 3aKOH HE3aBUCHMOTO HacjleloBaHUs Mpu3HAKoB. lluToreHernueckue OCHOBBI
JTUTHOPHUIHOTO CKpEIIMBaHUS. AHaIM3MUpYIolIee CKpenuBaHue. Mcmonb30BaHWE aHAIM3UPYIOMIETO CKPEIIMBAHUS IS
oTpeiesIeHUs] TeHOTUITa OCOOH.

CuernieHHOe HacienoBaHue Mpu3HakoB. Pabora T. Moprana mo clemjieHHOMY HacieAoBaHHiO reHoB. Hapymienue
CLEIUICHUS T'€HOB B PE3yJIbTaT€ KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHE KapThl.

I'enetnika mosna. XpOMOCOMHOE OIpeJeSieHUEe T1oJia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE W
reTeporaMeTHble opranu3Mbl. HacnemoBanue npu3HaKoB, CIEMJICHHBIX C MOJIOM.

N3meHunBOCTh. BHIBI M3MEHUMBOCTH: HEHACIIECACTBEHHAs W HACJIEACTBEHHasd. Poyib cpeibl B HEHACIEICTBEHHOM
U3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(MDUKAIIMOHHOW W3MEHUMBOCTU. BapwallMoHHBIA psAl ¥ BapuallMOHHAs KPHUBasi.
Hopma peaknuu mnpusHaka. KoindecTBEeHHbIE M KAue€CTBEHHBIE TMPU3HAKU M HX HopMma peaknuu. CBoiicTBa
MOJU(DUKAITMOHHONU U3MEHUYHUBOCTH.

HacnencrBenHasi, Wiy reHOTUIIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTL. Meii03 U MOJIOBOM Mpoliecce
— OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTallMoHHAas W3MEHYMBOCTh. Kraccudukaruss MyTaluid: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa W NMpUYMHBI MyTanuid. MyrtareHHble (pakTophl. 3aKOH TOMOJOTHYECKHX PSJIOB B
HacieacTsenHou n3meHunsoctu H. M. BaBuiosa.

Buesanepnast HaClIeACTBEHHOCTh U U3BMEHYHUBOCTD.

I'enetuka venoBeka. Kapuorun denoBeka. OCHOBHBIC METObI FTEHETHKH YEJIOBEKA: TeHEAIOTHUSCKUM, OJTM3HEIIOBBIM,
IIUTOTCHETUYCCKUM,  OMOXMMHMYECKHN,  MOJEKyJsIpHO-TeHeTHYeckuii. COBpEeMEHHOE  OmpejeleHue  TI'eHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TE€HOTUNMPOBAHWE, B TOM uucie ¢ nomoulpto [I[[P-ananusza. HacnmenctBenHbie



3a00yIeBaHUS YeJIOBEKa: TeHHBIC 00J1e3HU, O0JIE3HU ¢ HACIIEICTBEHHON MPEIPaCIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnyeckue u reHepaTuBHble MyTanuu. CTBOJOBBIE Ki€TKH. [IpuHIUIIBI 340poBOro oOpasza >KU3HU, JTUArHOCTHKH,
MpOopUIAKTUKY U JICUEHUS] TeHETUUECKuX Oosie3Hel. MeauKo-reHeTuuecKoe KOHCYJIbTUPOBaHUE. 3HaUYCHUE METUIIMHCKON
TE€HETUKH B MPEJOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YETOBEKA.

JdeMoHCcTpanuu:

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

Tabmuiel 1 cxembl: « MOHOTHOPUIHOE CKPEIIMBAHKUE U €r0 IIUTOT€HETHYECKasi OCHOBa», «3aKOH pacCIISIJICHUs U €ro
LUTOTE€HETUYECKAasi OCHOBa», «3aKOH YHUCTOTBHI ramer», «JurubpumaHoe ckpeniuBanuey, «lluTonornyeckue OCHOBBI
JTUTHOPHUIHOTO CKpeNuBaHus», «Meio3», «B3aumoaeicTBHe alIeIbHBIX T€HOB», «l €HeTHYecKHe KapThl PaCTCHUH,
KUBOTHBIX U 4YEJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHMS, CLEIUICHHOrO ¢ moJioM», «Kapuotumsl
YeJioBeKa W KUBOTHBIX», «BuIbl H3MEHUYMBOCTHY», «MoaudukaiuoHHas H3MEHUUBOCTHY, «HacnemoBanue pesyc-
(baxTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue: Mojaenu-anmimkanuu — «MoHoTHOpUAHOE  CKpemmBaHue», «HemomHoe  JOMHHHpPOBAHUEY,
«lurnbpuanoe ckpenBanuey, «llepekpéct XxpomMocom», MUKPOCKOIT M MUKporipenapar «Jlpo3zoduna» (Hopma, MyTanuu
(hopMBI KPBUIBEB U OKPACKH Teita), repobapuii «I'opox moceBHOW.

JlaGopaTopHble M IpaKkTHYeCcKUe padoThbI:

Jlabopatopuass pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIHOTO W AUTHOPUIHOTO CKPEIIMBAHUS Y
Ipo30(UITbI Ha TOTOBBIX MUKPOTpPENnapaTaxy.

Jlaboparopnast pabora Ne 6. «M3yueHue MoaudUKaMOHHONW W3MEHYUBOCTH, NMOCTPOCHUE BAPUAIIMOHHOTO Psijia U
BAPUALIMOHHOW KPUBON».

JlabopatopHas pabota Ne 7. « AHamM3 MyTanuid y 1po30¢uibl Ha TOTOBBIX MUKPOIIpENapaTaxy.

[Ipaktuueckas padota Ne 2. «CocTtaBieHue U aHAJIU3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI 0MOTEXHOJIOTUH.

Cenexuusi Kak HayKa M Mpouecc. 3apoXAEHUE celekunu u noMmectukanus. Yuenue H. M. BaBunoBa o ueHtpax
MPOUCXOXKJECHUSI U MHOrooOpa3usi KyJIbTYPHBIX pacTeHUW. LIeHTpbl NpOUCXOXKAEHUS [IOMAIIHUX >KUBOTHBIX. CopT,
nopoJa, IMTaMM.



CoBpeMeHHbIE METOJIbl CEJIEKIIMU. MacCoBBI M MHAMBHUAYAJIbHBII OTOOpPHI B CENEKLUUU PACTEHUH M KUBOTHBIX.
Onenka skcTepbepa. bianskopoacTBeHHOE cKpelnBaHue — MHOpUAMHI. YUucras nuHus. CKpelmuBaHHE YUCTBIX JIMHUH.
I'erepo3uc, unu rubpuaHas cuna. HepoacTtBeHHoe ckpeluBanue — ayTopuauur. Otaanénnas ruopuanzanus U e€ ycrexu.
HcKyCcCTBEHHBIM MYTAareHe3 W IOJIYYEHHE TOJAIUIOMAOB. JIOCTMIKEHMS CENEKUMU PACTEHHWM, JKMBOTHBIX U
MHKPOOPIaHU3MOB.

buoTtexHonorus kak oTpacib Mpou3BOJACTBA. ['eHHas uHXkeHepus. Otambl co3gaHus pekomOuHantHo JIHK wu
TPAHCTE€HHBIX OpraHu3MoB. Kiierounas nHkeHepus. Kiietounbie KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHU.
KitonupoBanue BBICOKOMPOAYKTHUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB. DKOJOIMYECKHE W 3TUYECKHE MPOOJIEMBI.
I'MO — renetrdecku MOIU(PUITUIPOBAHHBIE OPTAaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuupl u cxembl: Kapta «LleHTphl NPOUCXOXKAECHHS M MHOrooOpasus KyJIbTYpHBIX pacTeHuil», «llopoasl
JIOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «Otnanénnas rudpunusamusy, «Paborel akamemuka M. O.
WBanoBay, «llomumnonnus», «OObeKTbl  OHOTEXHONOTUM», «KieTouHble  KylIbTypbl UM KIOHUPOBAHHUE,
«KoHcTpynpoBaHue 1 epeHoc TEHOB, XpPOMOCOMY.

OOopynoBaHue: MyJISKA IUIOAOB M KOPHEIUIOJOB IUKUX (OpPM M KyJIbTYPHBIX COPTOB pPacTeHHil, repOapuii
«CenbCKOX03SIIICTBEHHBIE PACTEHUSY.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

OkcKypcusi« OCHOBHBIE METOJbI M JOCTUXKEHHUS CEIeKUMU PACTEHHM U >KMBOTHBIX (HA CEJIEKIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO (hepMy, COPTOUCIHBITATENbHBIA YYacCTOK, B TEIUIMYHOE XO3SICTBO, JIaDOpAaTOPHUIO arpOyHHBEPCHUTETA WIIU
Hay4HOT'O IIEHTPA)».

IINTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA ITIPOI'PAMMBI 110 BHMOJIOTMMM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

Cornacno ®I'OC COO, ycranaBnuBarTci TpeOOBaHUS K pe3ylbTaTaM OCBOCHHSA OOYyYaroIIMMHCS TMPOTPaMMm
cpeaHero o01ero 0opa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX pe3yJbTaTOB OCBOCHMS NpeaMera «Bbruonorus» BBIAEIEHBI CIEAYIOIINE COCTABIISIIOIINE:
OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKOM  TrpaXIaHCKOM  HWJEHTUYHOCTH — TOTOBHOCTH K  CaMOPa3BUTHIO,
CaMOCTOSATEITLHOCTH M CaMOOIIPECIICHUIO, HAIMYME MOTUBAIUA K OOYYCHHIO OMOJIOTHH, II€JICHANIPABICHHOE Pa3BUTHE
BHYTPEHHHMX YOEXICHUNW JIMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEHM M HCTOPUYCCKUX TPAJIUIMK Pa3BUTHS
OMOJIOTMYECKOTO 3HAaHMS, TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBAaThCA B CBOCH JEATEILHOCTU
IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMHM, MPUCYIIUMH CUCTEME OMOJIOTHYECKOr0 00pa30BaHUs, HAIMYHE HKOJIOTUUYECKOTO
MIPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIE TIIaHBI.

JIngHOCTHBIE PE3yIbTaThl OCBOCHHMS TpeaMeTa «bHOoIorusy MOCTHTalTCsA B €IMHCTBE YU4eOHOH M BOCIHUTATEIIHHOM
NEATEIBHOCTA B COOTBETCTBUU C TPAJULMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKHUMHU M JTYXOBHO-
HPABCTBEHHBIMU [IEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMH M HOPMaMU MOBEJICHUS U CIIOCOOCTBYIOT IMpoIeccam
CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CAMOPA3BUTHSI, Pa3BUTHUSI BHYTPEHHEN MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY W IIPaBOIOPSIKY, YEIOBEKY TpyJa M CTapIIeMy IOKOJCHHIO, B3AaMMHOI'O YBa)KCHHUsS, OSpPEKHOTO OTHOIICHHUS K
KYJbTYPHOMY HACJICAUIO U TPAAUIMSIM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoil Denepaiuu, Tpupoe U OKpyKarouen
cpene.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS yUeOHOTr0 npeaMeTa « buonorusy JOKHBI OTpaXkaTh TOTOBHOCTh M CTOCOOHOCTD
oOyyarommxcss PyKOBOJCTBOBATbCA C(HOPMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX
OpUEHTAIMH, TO3WTHUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSAM POCCUHUCKOTO
o0111ecTBa, PACIIMPEHHUE KU3HEHHOTO OIbITa U OMbITa ACSITEIHLHOCTH B IMPOIECCE pean3allii OCHOBHBIX HAIMpPaBJICHUN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpa:xxaaHcKoOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3ZUIIMU O0YUYaIOIIErocss KaKk aKTUBHOTO W OTBETCTBEHHOI'O WICHA POCCHICKOTO
00I1IeCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00A3aHHOCTEN, YBAKEHHUE 3aKOHA U TIPABOMOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW MESITEIHHOCTH MPU CO3JaHUHM YYEOHBIX MPOEKTOB, PEIICHUH yYE€OHBIX U
MO03HABATEIBHBIX 33/1a4, BBIMOJTHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEIEsATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBHS JIIOACH C pa3sHbIMU
yOEXKIEHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMU ¥ COLIMATILHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TMIPOILIECCE COBMECTHOTO BBINOJIHEHUS YYEOHBIX, IO3HABATENBHBIX U
HCCIIEIOBATENbCKUX 3aJlay, YBAXXUTEJIBHOIO OTHOIIEHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYXKIACHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMAHUTAPHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA
OTBETCTBEHHOCTH nepes PonnHoi, ropnoctu 3a ¢cBoM Kpai, cBO10 PoauHy, CBOH SI3bIK U KYyJIbTYPY, IPOIUIOE U HACTOSIIEE
MHOT'OHAIlMOHAIBHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEAWI0 M IMaMSATHUKaM HPUPOJbI, JOCTHXeHusAM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHUE M pa3BUTUE OMOJOTUM, TOHUMAHUS 3HAUCHUS
OMONIOTMY B TTIO3HAHUM 3aKOHOB TIPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOT'O 00IIEeCTBA;

uzeiHas yoexAEHHOCTb, TOTOBHOCTh K CIY>KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro CyAb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CHUTYyallMl0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOpPAJIbHO-
HPABCTBEHHBIE HOPMbBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOrO OyAYIIEro;

OTBETCTBEHHOE OTHOUIIEHHWE K CBOUM POJMUTENSIM, CO3JAaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO MPUHSTHUS LEHHOCTEU
CEMEWHOM KU3HU B COOTBETCTBUU C TpaguUUAMHU Hapo1oB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:



ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIFOYAs 3CTETHKY ObITa, HAYYHOI'O0 M TEXHHYECKOTO TBOPUYECTBA, CIIOPTA, TPYya,
0OIIIECTBEHHBIX OTHOIICHUIA;

TMOHUMAHUE IMOLIMOHAIBHOTO BO3JCUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@XXEHHMIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHWE MPOSBIATH KauyecTBa TBOPUECKOM
JIMYHOCTH;

5) pu3nyeckoro BocnMTaHus, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI M IMOIUOHAIBHOI0 0JIArONOJIy YU

MOHMMAaHUE U pealu3anus 3J0pOBOro U Oe3onacHoro oOpasza >XKU3HM (370pOBOE MUTAaHHUE, COOJI0JICHUE
TUTUEHUYECKUX TIPaBUI U HOPM, COAIAaHCUPOBAHHBIN PEXUM 3aHSITUI U OTIbIXa, peryisipHas (u3ndeckas aKTUBHOCTD),
OEepeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHUS K COOCTBEHHOMY (DPU3UYECKOMY U IICUXUIECKOMY 3I0POBBIO;

MOHUMAaHHWE IIEHHOCTH TPaBWUJ HHAMBUIAYAIBHOTO M KOJUIEKTHBHOTO O€30MacHOTO TIOBEACHUS B CHUTYaIHSX,
YIPOXKAIOIIKMX 3I0POBbIO U )KU3HU JIIOCH;

OCO3HAHUE MOCIEACTBUN U HEMPUATUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS AIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/1Y, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYI0JIIOOHE;

FOTOBHOCTh K AKTUBHOW JIESATEIBHOCTH TEXHOJOTMYECKOM U COIMaJbHOM HAMpaBJIEHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATh, TUTAHUPOBATh U CAMOCTOSATENLHO BBIMOJIHATh TAKYIO JI€ATEIbHOCTD;

MHTEPEC K PA3IMYHBIM chepam npodeccHoHaIbLHON NeITeTbHOCTH, YMEHUE COBEPIIaTh OCO3HAHHBIN BBIOOD Oyayei
npodeccruu U peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MIPOTSHKEHUU BCEH )KU3HH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

AKOJIOTHYECKH 11e71ec000pa3HOe OTHOIIICHHE K IPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3eMJjie, OCHOBE €€ CYIICCTBOBAHMS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJbTYphl: IPHUOOpPETEHHE OIbITa IUIAHHUPOBAHHUS ITOCTYIKOB M OIICHKH HX
BO3MO>KHBIX MOCJEACTBUN JIJIsI OKPYKAIOIIEH CPEeIbI;

OCO3HAHHUE II100ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U yTeH UX PEIICHHUS;

CIIOCOOHOCTh HCIIOJB30BaTh IpHoOpeTaeMble MPU M3YUCHUH OMOJIOTHH 3HAHUS W YMEHHUS IIPH PEIICHHH IMPOOJIeM,
CBSI3aHHBIX C pallMOHAJIBHBIM MPUPOAOIIOIB30BaHNEM (COOJIOICHUE TTPaBUJl MOBEICHHUS B MPHUPOJE, HAINPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, 3KOCUCTEM, OMOChepbl);



AKTUBHOE HENPUATHE NEUCTBUM, NMPUHOCAIIMX BPEI OKPYX AOUIEW HPUPOJHOU Cpelle, YMEHHE IPOrHO3UPOBATH
HEOJIaronpUATHBIE IKOJIOTHYECKUE TTOCIECTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEOTBPAILATD UX;

HaJM4Yue Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJIOTHYECKONW KYJIbTYpBI, OIbITA AEATEIBHOCTH DKOJIOTHYECKOU
HAIIPpaBJIICHHOCTH, YMEHMS PYKOBOJACTBOBATHCSI UMH B II03HABATEJIBHOW, KOMMYHUKAaTUBHOW M COLMAIBHOW IPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU NEATEIBHOCTH IKOJIOTUYECKOW HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHOMN
MIPaKTUKH, OCHOBAHHOT'O Ha JIUAJIOTe KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M YMTATENIBCKOM KYJIbTYpPbl KaK CpEIACTBA B3aMMOJNECUCTBUA MEXKIY JIOJBMHU H
IIO3HAHUS MUPA;

MOHUMAaHue crneuu@uKkd OMOJIOTUM KaK HayKu, OCO3HaHUs €€ poju B (OPMUPOBAHMM PALMOHAIBLHOTO HAYYHOTO
MBIIJIEHUS, CO3/IaHUM IIEJIOCTHOTO MPEACTABICHUS 00 OKPY’KaIIIeM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEIOBEKa U
o011ecTBa, B MO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHuu NpoodIeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM IMBWIM3AIMKU: 00ECTIeUeHUs] HOBOTO YPOBHS Pa3BUTHS
MEJIUIMHBI, CO3JaHUE TMEpPCIEKTUBHBIX OHOTEXHOJOTUW, CHOCOOHBIX pelaTh pPECypCcHbIE NPOOJIEeMBbl Pa3BUTHUSA
YeJIOBEYECTBA, MOMCKA MYTEH BBIX0/1a U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOIEM U 00ecreueHns Nepexo1a K yCTOMUNBOMY
Pa3BUTHIO, PALIMOHAIBHOMY MCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYECHUH OMOJIOTMUECKUX 3HAHWM B IIEJISIX MOBBIMIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAay4YHOM T'PaMOTHOCTH, KaK COCTAaBHOM YacTW (PYHKIMOHAIBHOW TIpaMOTHOCTH OOydaroluxcs, (QopMupyemon npu
M3y4eHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, MCMOJIb3yeMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIb30BATh
noJly4aeMble 3HAHUS JJI1 aHallu3a U OOBSICHEHUS SIBICHUU OKPYXKAIOIIETO MUpa M MPOUCXOJANIUX B HEM U3MEHEHH,
yMEHHUE JieslaTh 00OCHOBaHHBIE 3aKJIIOYEHHUsI HA OCHOBE HAy4YHbBIX (DAKTOB M MMEIOMIMXCA JAHHBIX C LIEJbIO MOTYYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJb30BaTh OHOJIOTMYECKHE 3HAHMA JUId pelieHuss mpoljeM B peabHbIX
YKU3HECHHBIX CUTYyalUsIX;



OCO3HAHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NeSITENbHOCTh UHIMBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY O0Pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJYYEHHUIO HOBBIX
3HaHUM 10 OMOJIOTMU B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHS y4eOHOro mpeamera «buosiorus BKIIOYAIOT: 3HAYMMbBIC IS
(dhopMUpOBaHUS MHUPOBO33PEHMSI OOYYAIOIMIUXCA MEKIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIE TMOHSITHS,
OTPaXKAIONIUE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHEUU(PUKY METOJOB MO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHUS, SBJICHHE, MPOIIECC, CHCTeMa, HaAyYHBIA (DaKT, MPHUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEeOopHsi, HCCIENOBaHWEe, HAOJIIOJEHUE, W3MEPEHHE, JKCIEPUMEHT W JIPYyTUX), YHHUBEpCalbHbIE YydeOHbIE JCHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHMKATHUBHBIC, PETYJISTUBHBIC), oOecneuuBaronme (GopMmupoBanue  (HyHKIIMOHATIBLHON
IPAaMOTHOCTH U COI[MAJIBLHOM KOMIIETCHIIMM OOYYalolUXCcs, CIHOCOOHOCTh OOY4YarOUIUXCSl HMCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHWS W YHHUBEpCaJbHbIE Yy4YeOHBIC JIEHCTBHUA B TIO3HABATEIBHOW U
COLIMAJIbHOM TTPAKTHKE.

MertanpenMeTHbIe pe3yJIbTaThl OCBOSHUS TPOTPaMMBbI CPEAHETO 00IIET0 00pa30BaHUsl IOIKHBI OTPAXKATh:

OBJaieHne YHHBEPCATbHBIMH Y4eOHBIMY NMO3HABATEILHBIMY JAeHCTBUSIMH:

1)0a30Bble JJOruyeckue aecTBusi:

CaMOCTOATENHFHO (POPMYIHPOBATH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOGHUM 3HAHUN TPUEMBI JIOTMUECKOTO MBINIJIEHUS (aHaiW3a, CHUHTE3a, CpPaBHEHUS,
Kiaccudukanuu, o00OIEeHHs), PACKPHIBATh CMBICI OUOJOTUYECKUX TOHSATUM (BBLACIATh UX XapaKTEpPHbIE MPU3HAKU,
YCTaHABJIMBATh CBSI3U C IPYTUMU MOHSATUSIMU);

ONpENENATh UEIU NEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HUX JOCTHKEHUS, COOTHOCUTH pPE3YyJIbTAThl
JESATETLHOCTHU C MOCTABJICHHBIMU IEJISIMU;

WCIIOJb30BaTh OMOJIOTUYECKHUE MOHITHUS JIsl OOBSICHEHUS (PAKTOB U SIBJICHUN KUBOU MPUPOJIBI;



CTPOUTDH JIOTUYECKHE pacCyXAeHUs (MHIYKTUBHBIC, NCAYKTUBHBIC, MO aHAJOTHH), BBISABISATh 3aKOHOMEPHOCTH H
IIPOTHBOPEUHS B PACCMATPHUBACMBIX SBJICHUAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIFOUCHUS;

MIPUMEHSITh CXEMHO-MO/JICTbHBIE CPEJICTBA VISl MPEJICTABICHUSI CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUN B M3y4aeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TakKe NPOTUBOPEUMI PA3HOrO0 POJA, BBISBICHHBIX B Pa3IUYHBIX HH(OPMAIMOHHBIX
HMCTOYHMKAX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a HMMEIOIIUXCS MaTepUalibHBIX U HeMaTepUualbHBIX
pecypcoB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh, OIIEHUBATh COOTBETCTBHE pE3YJbTATOB ILETsM, OILEHUBATh PHUCKHU
MOCJIE/ICTBUN JIESITEILHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSAX pEabHOrO0, BHUPTYaJIbHOTO M KOMOMHHUPOBAHHOIO
B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN KU3HEHHBIX TPOOJIEM.

2)0a30Bble HCCaeA0BATEIbLCKHE AeiiCTBUSI:

BJIAJIETh HAaBBIKAMHM Yy4eOHO-HCCIIEOBATEIbCKON W TMPOEKTHOM JESATEIBbHOCTH, HaBBIKAMHU pa3pelIeHUs MpooieMm,
CIIOCOOHOCTBhIO UM TOTOBHOCTBIO K CaMOCTOSATEJIBHOMY ITOMCKY METOJIOB PEIICHUs MPAKTHUUYECKUX 3ajlad, MPUMEHECHHIO
Pa3IMYHBIX METOAOB MO3HAHMUS;

WCMOJIB30BaTh pa3IM4YHbIE BHJBl JICSITEILHOCTHM IO TIOJYYEHHIO HOBOIO 3HAHUA, €ro HHTEpIpETalNH,
npeoOpa3oBaHUIO M IPUMEHECHHIO B YUYCOHBIX CUTYaIIUSIX, B TOM YHCJIE TIPU CO3/ITaHUH YUYEOHBIX U COIUAIIBHBIX ITPOCKTOB;

(dhopMUpOBaTh HAYYHBIN TUI MBIIIUICHUS, BJIAJETh HAYYHON TEPMUHOJIOTHEN, KITFOUEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIILHOM ESITENHbHOCTH U )KU3HEHHBIX CUTYaIIUSIX;

BBISIBJISATh MPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTyaJW3UpPOBaTh 3aJlauy, BBIABUTATh TUIOTE3Y €€ PEIIeHUs, HaXOIUTh
apryMEHTBHI JJIs1 IOKA3aTeIbCTBa CBOUX YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS,

aHAJTM3UPOBATh TOJYYEHHBIE B XOJE PEIICHHS 3aJlaud pe3yJbTaThl, KPUTHUECKH OIEHUBATh WX JOCTOBEPHOCT,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OLICHKY HOBBIM CHUTYyAaIlUsSM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTRIIATH 1eJICHAINPABIICHHBIM MTOUCK TTepEeHOCa CPEACTB U CIIOCOOORB ACHCTBUS B TPOGECCHOHATIBHYIO CPENY;

YMETb MEPEHOCUTh 3HAHUS B MMO3HABATEIBHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEIEATeIbHOCTH,



YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIC WJIEW, Npeajararb OpPUTHHAIbHBIE MOAXOABl U pEIICHUS, CTaBUTh MPOOJIEMbl W 3aJayH,
JIOTYCKAIOIINE aIbT€PHATUBHBIE PEIIECHUS.

3) padora ¢ ungopmaumen:

OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HWHOOpMAIUU (TEKCTe Y4eOHOro mOoCOoOus, HAyYHO-TIOMYJISIPHOMN
TuTEpaType, OUOJIOTMYECKUX CIIOBApSAX U CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VHTepHETE), aHAIM3UPOBAThH
nHpOpMAIIMIO pa3IMYHBIX BHJAOB UM (GOpPM TPEACTaBICHUS, KPUTUYECKH OIICHWBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTb;

(GbopMyITUPOBATh 3aMPOCHl U MPUMEHSATHh Pa3IUYHBIC METOJIBI MPHU MOUCKE U O0TOOpe Ouonorndeckoil nHpopmamu,
HEO0OXOIUMOM I BBITIOJIHEHHS YUEOHBIX 3a/1a4;

MPUOOPETATh OIBIT UCIIOJIB30BaHMUA HH(HOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIBTYPY
AKTUBHOTO HUCIIOJIH30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENFHO BHIOUPATh ONTHUMAIBHYIO (OpMY Tpe/CcTaBleHuss Ouonornueckor nudopmaiuu (cxemsl, rpadukw,
JarpaMMbl, TaOJIUIbI, PUCYHKHU U APYTOE);

HCIIOJIb30BaTh HAYUYHBIH SI3bIK B KauyeCTBE CPEACTBAa IpH padboTe ¢ OuoJorhuueckor uH@opmaruen: NpUMEHSTh
XUMUYECKHe, (PU3NYECKUE U MaTeMaTUYECKUE 3HaKU U CUMBOJIbL, (DOpMYIIbl, a00OpeBUATYPY, HOMEHKIIATYPY, UCHIOJIb30BAThH
¥ TIpeo0pa3oBBIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISAHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI HHPOpMALNK, HHOOPMAITMOHHOM 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU A€HCTBUSAMM:

1)o0menmue:

OCYIIECTBJISATh KOMMYHHKAIIMA BO BCEX cdepax >KU3HU, aKTUBHO yYacTBOBATh B JUAJOre WU JUCKYCCHH TIO
CYILIECTBY OOCyXJIaeMoW Tembl (YMEHHE 3a/JaBaTh BOMPOCHI, BBICKA3bIBATH CYXKJACHHUS OTHOCHTEIIBHO BBIMOJHEHUS
npejyiaraeMou 3ajauu, yUuThIBaTh MHTEPECHI U COTJIACOBAHHOCTh MO3UIIUNA IPYTUX YYACTHUKOB JHAJIOra WU JUCKYCCHH);

pacno3HaBaTh HeBepOaldbHbIE CpeACTBAa OOLIECHUS, NOHMMAaTh 3HAYEHUE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HMKHOBEHUS KOH(DIUKTHBIX CUTYaIIU, YMETh CMSATYATh KOH(JIMKTHI U BECTH MTEPETOBOPHIL;

BJIQJIETh Pa3IUYHBIMU CIIOCOOAMU OOIICHHUS U B3aMMOJICUCTBHS, TOHUMATh HAMEPEHUS APYTUX JIOACH, MPOSBISTH
YBOKUTEJILHOE OTHOIIIEHNE K COOECETHUKY U B KOPPEKTHOU popme GopMyIMpPOBATH CBOM BO3PAKEHUS,



Pa3BEPHYTO U JJOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHHMSI C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2)coBMecCTHAasA AesITeJIbHOCTD:

MOHUMATh U KCIOIb30BaTh MPEUMYIIECTBA KOMAaHIHON UM MHIUBUIYAIbHON pabOThI MPHU PELIEHUH OMOJIOTHYECKOM
po0emMbl, 00OCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX (OPM B3aMMOJEHUCTBHS MHPU PEIICHUH Y4YEOHOU
3a/1auu;

BBIOMpATh TEMATUKY U METObl COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO WIeHA
KOJUIEKTHBA,;

MPUHUMATh 1€JIM COBMECTHOM NI€ATEIbHOCTH, OPraHW30BbIBATh U KOOPJAMHUPOBATH JEUCTBHS MO €€ JOCTHXKEHHIO:
COCTaBJIATh TUIAH JIEWCTBUM, PACIpENeNsaTh POJIM ¢ YYETOM MHEHHH yYaCTHUKOB, OOCYXKIATh PE3yJIbTaThl COBMECTHOMN
paboTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIA/Ja M KaXJIOr0 y4YacTHMKAa KOMaHJbl B OOLIMH pe3ysbTaT MO pa3paboTaHHBIM
KpUTEPUSIM;

IpeaiaraTb HOBbIE ITPOEKTHI, OLIEHUBATh UJEH C MO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTHYECKONW 3HAYUMOCTH;

OCYILECTBIJISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIUYHBIX CHUTYALUSAX, HPOSIBISATH TBOPYECTBO H
BOOOpaxeHue, ObITh UHUIIUATUBHBIM.

OgyaieHHe YHHBEPCAJIbHBIMH PeryJasTHBHBIMH J1eHCTBUSMMU:

1)camoopranusanms:

UCII0JIb30BaTh OMOJIOTHYECKUE 3HAHMS IJIs1 BBISIBJICHUS MTPOOJIEM U X PEIICHUS B )KU3HEHHBIX U yUeOHBIX CUTYyaIUsX;

BBIOMPATh Ha OCHOBE OMOJOTUYECKUX 3HAHUN LIETIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX JEHCTBUAX U MOCTYIKAX IO
OTHOILICHMIO K JKMBOM IPUPOJE, CBOEMY 3I0POBBIO U 3J0POBbIO0 OKPYKAIOIIHNX;

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATENIbHYIO JESITENbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 33J1a4l B 00pa30BaTEIbHON NE€ATENbHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOATENILHO COCTaBISATh IUJIaH pelIeHUus MpoOJeMbl € YYETOM HMEIOIIHUXCA PECYpPCOB, COOCTBEHHBIX
BO3MO>KHOCTEU M NPEATNIOYTEHNN;

J1aBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JIeN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;



OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IIUPOKON JIPYAUIIMU B Pa3HbIX OOJACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

2)CaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEIISM;

BJIQJIETh HAaBBIKAMU TIO3HABATEJIbHON pedieKcuy Kak OCO3HAHHUSl COBEPIIAEMBIX JEHCTBUA W MBICIUTEIBHBIX
MIPOLIECCOB, X PE3YyJbTaTOB U OCHOBAHMI, MCIOJB30BaTh MPUEMBI PEPIEKCUN Il OLEHKH CUTYyallud, BBIOOpa BEPHOIO
pelIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

MIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JAESITENbHOCTH;

3)npunsaTHE ce0s M APYIrUX:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U APT'YMEHTBI APYTUX [IPU aHAIU3€E PE3YIbTATOB ACATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl 0cBoeHus nporpammbl COO mno Ouosnoruu Ha 6a30BOM YpOBHE BKJIIOYAIOT criennuuieckue
Ui yaeOHoro npeameta «buonorusy HaydHbIe 3HAHMS, YMEHUS M CIIOCOOBI JIEUCTBUM MO OCBOCHMIO, MHTEPIIPETALINKU U
peoOpa3oBaHUI0 3HAHUN, BUJBI ACATEILHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUNU B Pa3IMUHBIX
y4eOHBIX CHUTYaIUsIX, a TAKXKE B PEAThHBIX KU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX ¢ OMoJioruel. B mporpamMme npeameTHbIe
PE3yNIbTATHI MPEACTABIICHBI IO T0JIaM 00yUYEHUSI.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 kaacce NOIKHBI OTpaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE€ M POJIM OUOJOTMU B CHUCTEME HAYYHOIO 3HAHUS E€CTECTBEHHBIX HAyK, B
(hopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPa M HAYYHOTO MHUPOBO33PEHUS, O BKJIa/I€ POCCUHCKUX U



3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUH, (PYHKIIMOHATLHONW TPAMOTHOCTH 4YEJIOBEKa Jisi pelIeHUs
’KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJIEp)KaHHWE OMOJIOTHUYECKUX TEPMUHOB WM TMOHSITHMA: >KW3Hb, KIETKA, OPTaHU3M, METab0IH3M
(oOMEH BellecTB W MPEBpALIEHUE SHEPIHH), FOMEOCTa3 (CaMOpPEryJisilus), YPOBHEBAs OpPraHU3ALMs MKUBBIX CHUCTEM,
CaMOBOCITPOU3BEIEHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE;

yMEHUE H3jaratb OHOJOTUYECKHEe TeopuH (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHAas, IIEHTpajbHas Jorma
MOJIEKYJIsipHOM Ouosiorun), 3akonsl (I'. Menaens, T. Moprana, H. Y. BaBunoBa) u yueHus (o meHTpax MHOroo0pasusi u
MIPOUCXOXKICHUS KyJIbTypHBIX pacTennid H. V. BaBuioBa), onpeaensaTh rpaHUIlbl UX TPUMEHIMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE BIAJCTh METO/IaMHA HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOJIIOICHUE M ONMCAHUE KUBBIX CUCTEM, TPOIECCOB U
SBJICHUM, OPTaHU3AIUs U TIPOBEIEHUE OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIIBHXKEHUE TUIIOTE3bl, BHISBICHUE 3aBUCUMOCTU
MEXIY HCCIEAYeMBIMHA BEIMYMHAMHU, OOBSICHEHHE IIOJIYYEHHBIX PE3yIbTaTOB, HCIIOJIL30BAHHBIX HAYYHBIX ITOHSATHH,
TEOpHUH 1 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIBI HA OCHOBAHUU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHBIE NPHU3HAKH BHUPYCOB, KJIETOK MPOKAPHUOT M JYKAPHOT, OJHOKICTOYHBIX U
MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOCHHOCTH TIPOIECCOB: OOMEHa BEIIECTB W MPEBpAlICHUSI SHEPIHMH B KIIETKE,
dboTocuHTE3a, IJIACTHYECKOTO M DHEPreTHYECKOTO OO0MeHa, XEeMOCHHTe3a, MMHTO03a, MeWo03a, OIUIOJOTBOPEHHUS,
Pa3MHOKEHUs, MHAWBHUIyaJIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHES);

yMEHUE TPUMEHSTh TOJyYCHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKHX IMPOIIECCOB U SIBICHUMU, JJIA MPUHATHUS
NPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW >KM3HHM C LIETbI0 oOecredeHus 0€30MacCHOCTH CBOErO 370POBbS M 3/I0POBbS
OKpYXKaIOIIUX JFOJeH, COONMIOIEHNST HOPM T'PaMOTHOTO TOBEACHUS B OKPYXKAIOIICH MPHUPOAHON cpene, NMOHWMaHWE
HEOOXOJMMOCTH HCTONB30BaHUS JTOCTIKEHUH COBPEMEHHON OWONIOTMH M OWOTEXHOJOTHH ISl PalMOHaIBLHOTO
MPUPOIOTIONH30BAHNS;

YMEHHUE peliaTh 3JEMEHTapHble T€HETWYECKHE 3aJaud Ha MOHO- U JUTHMOPUAHOE CKpEIIMBAaHHE, CIETIEHHOE
HACJICIOBAaHUE, COCTABISATh CXEMBbl MOHOTHOPHIHOTO CKPEIIMBaHUS s TPEACKa3aHUs HACJIEIOBaHHS TMPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE U TPAKTHYECKHE padOThI, COONIOAATh MpaBWia MpU padboTe ¢ y4eOHBIM U
J1a00paTOPHBIM 000PYyI0BaHUEM;



YMEHUE KPUTUYECKH OIICHUBATh U MHTEPIPETUPOBATh WHOOPMAITUIO OUOTOTHYECKOTO COACPIKAHUS, BKIIOYAIOITYIO

IICCBAOHAYYHBIC 3HAHUA U3 Pa3JIMYHbIX HCTOYHHUKOB (CpGI[CTBa MacCOBOM HH(i)OpMaHI/II/I,

MaTepuabl), STHIECKUE aCTIeKThl COBPEMEHHBIX HCCIIEOBAaHUI B OMOIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;
YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOLIEHUs, 00001as OMOJOTMYECKYI0 MH(OPMALUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO KCITIOJIb30BaTh MOHITUWHBIN anmapaTr OMOJIOTUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmMmeHoBaHHeE pa3aesioB U TeM nudpoBLIe
Ne ni/m P Konrpoiabusbie | IlpakTnuecku (1uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI e padoThbI
pecypcbl
but6mmoreka [JOK
I buonorns kax nayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI M HX OpraHU3aIlHs 1 bubmmorexa IIOK
p I https://m.edsoo.ru/7141¢292
3 XHUMHUYECKUI COCTaB U CTPOCHHUE KICTKU 8 1 bubmmorexa IIOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 XK 6
HSHEAICATCILHOCTD KIICTIH https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXEeHME U MHIUBUAYAIBHOE PA3BUTHE 5 1 bu6muoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HaciencTBeHHOCTH M H3MEHUYUBOCTD 2 15 bu6mmoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekius opranu3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubnuorexa [JOK

HAYYHO-TIOMYJISIPHbBIE




https://m.edsoo.ru/7f41¢292
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IHOYPOYHOE IIJTIAHUPOBAHHUE
10 KIIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcer KoHTpobHbI
0 e padoThbI

IpakTn4yeckn
e padoThbI

Jara
H3Y4YeHH
|

JIEKTPOHHBIE IM(POBbIe 00pa3oBaTeIbHbIE
pecypchl

buonorus B
CUCTEME HayK

bubmuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a

MeTtoapI mO3HAHUS
YKUBOU MPUPOIBI.
[IpakTrnueckas
pabora Ne 1
«HWcmnonp3oBanue
pa3IMYHBIX
METOIOB TIPH
W3y4YEHUU
OMOJOrHYECKUX
00BEKTOBY

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863¢6122

buonornueckue
CHCTEMEI,
MPOLIECCHI U UX
HU3y4YECHHUE

bubnuoteka [{OK https:/m.edsoo.ru/863e6564

XUMHYEeCKIH
COCTaB KJICTKH.
Boman
MUHEPAIBHBIE COJIA

bubmuoteka [{OK https:/m.edsoo.ru/863e674e

benku. Cocras u

bubmuoteka [{OK https://m.edsoo.ru/863e6b72




CTPOCHHUC 0eaKoB

depMeHTB —
OuoI0ruYecKue
KaTaJIn3aTopBHl.
JlaGoparopHas
paborta Ne 1
«3yueHue
KaTaJInTHYECKOM
aKTUBHOCTH
(dbepmeHToB (Ha
IIpUMepe aMHJIa3bl
WM KaTala3bl)»

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e6b72

VrieBoanl.
JIunu el

bubmuoteka [{OK https:/m.edsoo.ru/863e6870

Hyxnennosbie
KuCIoTel. AT®

bubmuoteka I{OK https:/m.edsoo.ru/863e6d5¢

Hctopus u meToasl
W3Y4YEHUs KIIETKH.
Kiterounas teopus

bubmuoteka I{OK https://m.edsoo.ru/863e6e88

10

Kietka xak
LEJIOCTHAS KUBas
cucreMa

11

Crpoenue
9YKapHOTUYECKOM
KIICTKH.
JlaGopartopHas
pabota Ne 2
«3yuenue
CTPOCHHUSI KJIIETOK

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e6ff0https://m.edso0.ru/863¢716
c




pacTeHuUi,
YKUBOTHBIX, TPUOOB
1 GakTepuit moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpoTpenaparax
Y UX OTIFICAHUE

12

OOMEeH BelIecTB
WIN METa00IN3M

bubmuoteka I{OK https:/m.edsoo.ru/863e766¢

13

dorocunres.
XeMOCHHTE3

bubnuotexa L{OK https://m.edsoo.ru/863e7¢98

14

DHEpPreTUIeCKui
oOMeH

bubnuotexa [{OK https://m.edsoo.ru/863e7aae

15

JKU3HeHHBIN ITUKI
knetku. [enenue
KJIeTKH. MUTO3.
JlaGoparopHas
pabota Ne 3
«Habmonenune
MHTO3a B KJIICTKaX
KOHUYHMKA KOpPEIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

bubmuoteka I{OK https:/m.edsoo.ru/863e7dc4

16

buocunTes Oenka.
Peaknus
MaTPHYHOTO
CHHTE3a

bubmuoteka I{OK https:/m.edsoo.ru/863e796e

17

Tpancnsauus —
onocuHTE3 OeJIKa

bubmuoteka I{OK https:/m.edsoo.ru/863e796e




18

Hexknerounnie
(hOpMBI KU3HH —
BUPYCHI

bubmuoteka [{OK https:/m.edsoo.ru/863e7540

19

Dopmbl
Pa3MHOKEHUS
OpraHH3MOB

bu6mmoreka [JOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
le

20

Meiios

bu6mmoreka LIOK https://m.edsoo.ru/863¢e7f4a

21

O6pa3zoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
Ormio10TBOpEHHE.
JlaGoparopHas
pabota Ne 4
«3yuenue
CTPOEHUSI TIOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

0.5

bubnuotexa L{OK https:/m.edsoo.ru/863e81b6

22

NupuBunyansHOE
pa3BUTHE
OpraHu3MOB

bu6mmoreka [IOK https://m.edsoo.ru/863e8436

23

I'enetnka — Hayka
0
HACJIEACTBEHHOCTH
U U3MEHYMBOCTH

Bbu6muoreka LIOK https://m.edsoo.ru/863e862

24

3aKOHOMEPHOCTH
HacJeJOBaHHS
MIPU3HAKOB.
MounorubpunHoe
CKpeLIBaHHUE

bubmuoteka I{OK https://m.edsoo.ru/863e8878




25

JurubpuaHoe
CKpEIIUBaHHUE.
3aKoH
HE3aBHCUMOTI0
HACJIEI0BaHU
MPU3HAKOB

bubmuoteka [{OK https:/m.edsoo.ru/863e89a4

26

CuermieHHoe
HaclieIoBaHKe
MIPU3HAKOB.
JlaGopartopHas
pabora Ne 5
«3yuenue
pe3yIbTaToB
MOHOTUOPHUIHOTO U
TUTUOPUTHOTO
CKpEUINBaHUS Y
npo30duisl Ha
TOTOBBIX
MHUKpOIpenapaTax»

0.5

bu6mmoreka LIOK https://m.eds00.ru/863e8¢60

27

I'eneTuka momna.
Hacaenosanmue
MIPU3HAKOB,
CIICTIIICHHBIX C
MOJIOM

bubmuoteka I{OK https:/m.edsoo.ru/863e8c60

28

N3MeHYnBOCTD.
Henacnencrsennas
WU3MEHYUBOCTb.
JIaGoparopHas
pabota Ne 6.

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e8efe




N3yuenue
MoAN(UKAITMOHHON
MU3MEHYMBOCTH,
IIOCTPOEHUE
BapUALMOHHOTO
psanaun
BAPUALIMOHHOMN
KPUBOI»

29

Hacnencresennasn
U3MEHYHBOCTb.
JlabGopaTopHas
pabota Ne 7.
«AHanu3 myTanuin
y Ipo30(uisl Ha
TOTOBBIX
MUKpOTIpenaparax»

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e8efe

30

I'eneTnka uenoBeka

bubmuoteka [{OK https:/m.edsoo.ru/863e8d78

31

Pe3epBHbIii ypoK.
O06001menue no
TeMe
«HacnencTeeHHocTt
b ¥ U3MEHYHNBOCTD
OpTaHU3MOBY

32

Cenexuuda KaK
HayKa | MpoIriecc

bu6mmoreka LIOK https://m.edsoo.ru/863¢9214

33

MeTtonap!
JIOCTHKCHHS
CeJIEKIINU
pacTeHui u

bu6mmoreka [IOK https://m.edsoo.ru/863e9214




JKHNBOTHBIX

34

buorexnonorus
Kak O0Tpacib
MPOU3BOACTBA

bubnuotexa [{OK https:/m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I1O0
[NPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

* buonorus. O6mas ouosnorus, 10 knacc/ Cubornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O0uiecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO « [PODAY;
AxrmonepHoe obmiectBo «M3aatenscTBo «IIpocBemnienne»

o .Ilonomapena U.H., Kopuunosa O.A., Jlommnuna T.E., Mxesckuii [1.B., -
O6mmas 6uonorus. 10 kimacc. basossiii ypoBens /Ilo penakuueii mpod.
ITonomapesoit M.H.- M., Benrana - I'pad, 2019.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. Tlonomapesa 1.H., Kopaunosa O.A., Jlomununa T.E., Wxesckuii I1.B., -
O6mas 6uonorus. 10 kimacc. ba3osiii ypoBens /I1og penakuueii mpod.
[Tonomapesoii M.H.- M., Benrana - I'pad, 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HMHTEPHET

OnOJIMOTEKA LIOK

Caittel: www.it-n.ru, www.zavuch.info, www.1september.ru, http://school-collection.edu.ru






