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MynununanbHoe 001eo0pa3oBaTenbHOe YUPEKICHUS
«Cpenusis obnieodpasoBarenbHast mkosa Ne 12 umenn AWM. Bunorpamosa»
r. bpsncka

Annomauusn K paéoueii npozpamme
yuebHoro npeamMera «buomorus»

PaGouass mporpamma yueOHOoro mnpenmera «buonorus» o0s3aTenbHON MpeIMETHOM
obnactu «buonorus » pazpadorana B coorBeTcTBUU ¢ PI'OC OOO/COO u peanusyercs S JeT ¢
5 1o 9 knacc u 2 rona ¢ 10 mo 11 xnace.

Pabouast mporpamma paspaborana rpynmoil yuutenei mamenneBoil [.I1. u JlemkoBoit
C.JI. B COOTBETCTBHH C MOJIO)KEHHEM O paboyuXx Mporpammax MU OINpeAessieT OpraHU3aluio
00pa30BaTeNbHON AESITEIbHOCTH YYHUTENS B IIKOJE IO ONPEAEICHHOMY YUYeOHOMY npeomemy
Pabouas mporpamma yuebHozo npeomema «buonorus» sBisgercs dacteio OOIT OOO/COO
ONPEAEIISAIONICH:

- COo/IepKaHMUE;

- IJTAaHUPYEMbIE PE3YyIbTaThl (JINYHOCTHBIE, METAPEAMETHBIE U MIPEAMETHBIC);

- TEeMaTHYeCKOe IUJIaHUPOBAaHUE C YYeToM paboyeil mporpaMMbl BOCHUTAHHUS U
BO3MOJKHOCTBI0 HcToab30Banus JOP/LIOP.

PaGouass mporpamMmma paccMOTpeHa Ha 3aceJaHUU METOJUYECKOr0 OOBEIUHEHHS H
corJiacoBaHa Ha 3acefanuu Mmeroandeckoro coera MbOY COILL Ne 12 r. bpsiacka 29.08.2023.
[Tpunsta pemenuem nenarorudyeckoro copera MbOY COILI Ne 12 r. bpsincka 30.08.2023.



INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHU TEOPETHUYECKYH) OCHOBY JUIsSl ONPEICIICHHS
MOIXO0J0B K (opMupoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3ynbTaToB 00ydeHUss U TPeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOXKCHHS 00
00ImMKX TENsIX W MPHUHIUIIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uKe OUOIOTHH,
e€ 3HaYeHWU B TO3HAHWM >KUBOW MPHUPOJLI U OOCCIECYCHHH CYIIECCTBOBAHUS YEIOBEUYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYypa.

[TporpamMma 1o 6mooruu Taét MpeCTaBICHHUE O IENIX, 00 00IIeH cTpaTerun 00ydeHus,
BOCIIUTAHMWSI M Pa3BUTUS OOyYarOIIUXCS CpeacTBaMHu ydeOHoro mnpenmera «buonorus»,
orpenenseT 00sf3aTeNbHOE MPEIMETHOE COJIEp)KaHHe, €ro CTPYKTYpYy, paclpelneieHue I10
pazjienaM M TeMaM, PEKOMEHIYeMYIO MOCJIEeIOBATEIbHOCTh M3YYCHHUsI y4eOHOro Marepuania c
Y4ETOM MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENIbHOIO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJarOLIIXC .

B mnporpamMe 1o OHOJIOTMHM TaKXKe YYUTHIBAIOTCS TPEOOBAaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM U MpPEIMETHBIM pe3yJibTaTaM O0ydeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yU€OHO-IT03HABATEIIBHOM JCATEIbHOCTH/yUEeOHBIX NEHCTBUN 00YYaONIMXCS 10
OCBOCHHIO COJICpKAHUS OMOJIOTMYECKOTr0 00pa30BaHuUs.

B mporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
IPEEeMCTBEHHOCTH B H3y4YeHUM Ouosoruu, Onarogaps uYeMy B HeW NpocMaTpuBaeTcs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHMM, CBSI3aHHBIX C (DOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OSKOJOTMYECKOIO  MBIIUIECHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHUEM K OKpYKarolen
npupoaHoi cpene. IlosToMy Hapsay ¢ u3yyeHMEM OOLIEOMOIOTHYECKUX TEOpHH, a Takke
3HaHUW O CTPOEHUH KUBBIX CICTEM PA3HOT'O PAHTra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJENIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJYUYEHHBIX
3HaHUW B IOBCETHEBHOM KM3HU JJIsl pEIICHUs MPUKIAJHBIX 33/a4, B TOM 4HcCie: TPo(UIaKTUKN
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS 3KOJOTMUYECKH L€JIeCO00pPa3HOro MOBEIECHUS B OKpY’KaIOLIel NMPUPOJHON cpere,
aHaJIN3a BIMSHMS XO3AHCTBEHHOM [EATENbHOCTH YEJIOBEKA Ha COCTOSHUE IPHUPOIHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCWJIEHHE BHUMAaHMs K NPUKIAJAHON HANpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00ECIEUEeHUs YCIOBUM Ui peleHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKOro 00pa3oBaHus, KOTOpas Mpeanosaraer
dbopMupoBaHrue y OOyYaroIIMXCS CIOCOOHOCTH aJanTHPOBAThCS K H3MEHEHHUSM IUHAMHYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOImiero odpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (QopMUpOBaHUE y OOydYalOIIMXCS NPEACTABICHWM O HAay4YHOH KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHU, CO3MaéT YCIOBHS IS TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
¢dopmupoBaHUs (QYHKIHMOHAIBHOM T'PaMOTHOCTH, HaBBIKOB 37I0POBOTO M Oe3omacHoro obpasa
KHM3HH, DKOJIOTHYCCKOT'O MBIIJICHHA, HEHHOCTHOTO OTHOIICHUS K JKUBOU npupoac U 4CJIOBEKY.



Bonpmmoe 3HadeHme OMONOTHSA HMEET TaKKe IS PEHICHUS BOCHHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouiero o0pa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenne
ononorun obecrieunBaeT yCIIOBUS TSt dopmupoBanus MHTEIJICKTYalIbHbIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIBTYPBI, CHOCOOCTBYET
UHTErpanuy OMOJOTUYECKUX 3HAHWH C MPEACTaBICHUSAMHU W3 JPYTUX Y4eOHBIX HPEIMETOB, B
4aCcTHOCTH, (pU3HKH, XUMUHU U Teorpaduu. HazBaHHBIE MONOKEHUS O MpeIHa3HAYCHUH Y4eOHOTO
npeaMera «buonorus» CcocTaBWIM  OCHOBY [UIS ONpENENICHHS IIOAXOA0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €TO COJICPIKAHUS, IPEACTABICHHOTO B IPOrpaMMe 1o OHOJIOTHH.

OTt60p conmepkanus yuyeOHOTO TipeameTa «buonorus» Ha 6a30BOM YPOBHE OCYIIIECTBIEH
C TIO3HMIIUH KYJIBTYpOCOOOPA3HOTO MOAX0a, B COOTBETCTBUU C KOTOPBIM O0YYArOIIUECS TOJIKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUYUMbIC s (POPMUPOBAHMS OOIIEH KyJIbTYphl, ONPEACISIOImne
aJICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKpYXKAIOUIeH NPUPOJHON cpeie, BOCTpEOOBAaHHBIC B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOW nesTenbHocTH. Ocob0e MECTO B ATOM CHUCTEMe 3HAHUI
3aHUMAIOT JJIEMEHTBl COJICP)KAaHUS, KOTOphIC CIIy)KaT OCHOBOW it  (POPMHPOBAHUS
NpPEJCTaBICHUH O COBPEMEHHOM €CTeCTBCHHO-HAYYHOW KapTHHE MHpa H IEHHOCTHBIX
OPHUCHTAIUSIX JIMYHOCTH, CIIOCOOCTBYIONIMX I'yMaHU3alUU OUOJIOTHYECKOro 00pa3oBaHusl.

CrtpyKkTypupoBaHHE CcoOJiepXaHMs y4yeOHOro MmaTepuaja B IporpaMMme IO OHOJIOTUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
KUBOWH IHpPUPOJBI, O €€ ypOBHEBOM OpraHu3ali M 3BOJIIOLMU. B COOTBETCTBMM € 3THM B
CTPYKType y4deOHOro mpenmeTa «buosorus» BbIIEIEHBI CIEAyIOMINE CONepKaTeIbHbIE JTHHUM:
«buonorus kak Hayka. MeToJpl HAy4HOTo Mo3HaHus», «Kierka kak Ouosornyeckas cucremay,
«Opranusm Kak Ouosiornyeckas cuctema», «Cuctema U1 MHOroodpasnue OpraHuuecKoro Mupay,
«OBOJIIOLIMSL JKUBOM MPUPOABI», « IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTU.

Henp wuszyuenuss yueObHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00y4JalImMMHUCSA 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTEeHNe YMEHHUM MCIIONb30BaTh TH 3HAHMS ISl TPAMOTHBIX JICUCTBUMN B
OTHOIIEHUH 00BEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Z[OCTI/I)KCHI/IC HeJIn H3YUYCHUA yqe6Hor0 npeameTa «buonorus» Ha 0a3oBOM YpOBHE
o0ecreynBaeTCs PEIICHUEM CIICAYIOINX 3aa4:

OCBOEHHE O0yYarolMMHCS CUCTEMBbl 3HAHUI O OMOJIOTMYECKUX TEOPHSX, YUCHHSX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpPaBUJaX, CIy)KalIMX OCHOBOH [uid (hOpMHUpPOBaHMS
IIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O METOAAaxX HAy4YHOIo IIO3HAaHWs,
CTPOEHUHU, MHOT000pa3sMM U OCOOEHHOCTSAX MHMBBIX CHCTEM pa3HOTO0 YPOBHS OpraHU3allHH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUH;

¢dbopmHpoBaHHEe y OOYYaIOIIMXCSl MO3HABATENbHBIX, WHTEJUIEKTYabHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMM HAayYHBIX B3IJISIOB,
UJEN U MIOJIXOI0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOIO YPOBHS OPraHU3aLUY;

CTaHOBJIEHHE Yy OOydYaromuxcs oOmel KyJabTypbl, (DyHKIHMOHAIBHOM TI'paMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIEr0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBAHMHU 3HAHUM U OIBITA, TOJYUYEHHBIX IPU U3yUYEHUH OHOJIOTHH;

dbopmupoBaHre y 00YyUYaIOIMUXCS YMEHHH WUTIOCTPUPOBATH 3HAYECHHE OMOJIOTHYECKUX
3HaHUM B NPAKTHUYECKOM JEATEIBbHOCTH 4YEJIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOIOT U



BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTU IIO3HAHUS 4YEJIOBEKOM >KMBOH NPHUPOJBI,
HE0O0XOIMMOCTH OEpEKHOTO OTHOLICHHUS K HEel, COOIOIEHUS AITUYECKUX HOPM IPU MPOBEIACHUU
OMOJIOrNYECKUX MCCIIEJOBAHUM;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWH JUIs MOBBIICHHUS YPOBHS 3KOJOTMYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE NPUOOPETEHHBIX 3HAHUI M yMEHUI B MOBCEIHEBHOW >KU3HU JJISI OLEHKH
HOCJEICTBUM CBOEH JEATENILHOCTU 110 OTHOLIEHUIO K OKpYXKawoLel cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTHKH 3a00JICBaHHIA.

B cucteme cpennero obuiero oopazoBanust «bruosorusy, nydyaemas Ha 6a30BOM ypOBHE,
SBIISICTCA O0S3aTENbHBIM yUEOHBIM NPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JacTH

((ECTCCTBGHHO'HayLIHHC MPEAMETEBD).

Jlnist u3ydeHus: Onosioruv Ha 6a30BOM YPOBHE CPEIHEro 00IIero o0pa3oBaHusi OTBOJIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).

COJAEPKAHUE OBYYEHUSA

10 KUIACC

Tema 1. Bbuosorusi kKak Hayka.
buonorus kax Hayka. CBsi3b OMOJIOTHMH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U APYTUMHU
€CTeCTBEHHBIMH Haykamu, ¢uiocoduei, 3THKOH, 3CTeTHKOM U mpaBoMm. Ponb Ouonoruu B

(bopMUPOBAHNUN COBPEMEHHOM Hay4HOI KapTUHBI Mupa. CucTeMa OMOJOTHYECKUX HayK.

Mertoap! TO3HAHMSI )KUBOU MPUPOIBI (HAOII0IeHNE, DKCTIEPUMEHT, OTTUCAaHUE, U3MEpPEHNEe,
KJaccu(UKaIus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

Ioptpetst: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabnuibl U cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBD».
JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuueckass pabotaNe 1. «Mcmonb30BaHHWE pa3NIUYHBIX METOAOB MPH H3YUCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKussle cuctembl (OMocHCTEMBbI) Kak NMpeaAMeT u3ydeHus Ouonorud. OTIHYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.



CpoiictBa OwocucreM W WX pa3zHooOpa3ue. YPOBHHM OpraHuM3alud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJISLUHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpauuu:

Tabmuubl 1 cxembl: «OCHOBHBIE NPU3HAKU KU3HW», «YPOBHU OpraHU3allUU >KUBOU
IPUPOIBDY.

Ob6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XuMn4ecKknii COCTaB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KJIIETKH. XUMHUYECKUE 3JIEMEHTEL: MaKpO3JIEMEHTBHI,
MUKpPO3JIEMEHTHI. Boj1a 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIMK BOJBI MU MHUHEPAIBHBIX BEHIECTB B KieTke. [lomaepikaHue OCMOTHYECKOTO
OastaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumele
U 3aMCHHMbIC AMHHOKHCIIOTHI. AMHWHOKHCJIOTHBIH COCTaB. YPOBHH CTPYKTYpPbl OCIKOBOU
MOJICKYJIbl (TICpBUYHAs, BTOPUYHAS, TPCTHYHAS W YCTBEPTUYHAS CTPYKTypa). XUMHYCCKHE
cBoiicTBa OenkoB. buonoruueckue GpyHkunU GEIKOB.

®epmeHTHl — Ononormueckue karanuzatopel. CTpoeHue (epMmeHTa: aKTUBHBIA ILIEHT,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butammubel.  Oriauuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a M J1€30KcHpuO03a), AMCaxapubl
(caxaposa, JlakTo3a) M IoJUcaxapuabl (Kpaxmal, TJIMKOT€H, LeJUIono3a). buomornueckue
(GYHKIIUM yIJIEBO/IOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounbl. ['mapodunbHO-rUAPOPOOHEIE
cBoiicTBa. buonornueckue Gpynkuuu nunuaoB. CpaBHEHUE YTIJIEBOAOB, OEIKOB M JIMIHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKIE€MHOBBIX KHCIIOT.
Crpoenue u ¢yuxuun JJHK. Crpoenne n ¢ynkuuum PHK. Bunet PHK. AT®: crpoenue u

byHKIHN.

I_II/ITOJ'IOFI/ISI — HayKa O KIICTKC. Knerounas TCOpHUA — HpPUMEP BSaI/IMO,Z[CfICTBI/IH Hﬂeﬁ u
q)aKTOB B HAYYHOM ITIO3HAHUH. MCTOJII)I HU3YUYCHUS KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmue mpu3Haky KJIETOK: 3aMKHYTas HapysKHas
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapat, cucTeMa CUHTe3a Oeka.

Tunsl KIeTOK: 3yKapuoTHyeckas W Mpokapuoruyeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kineTku. Kinerounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKOM KIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KIJIETOYHAS CTEHKA, MTMKOKAIMUKC, UX (PYHKIIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa M (QyHkiuu. LluroriazMa u e€ OpraHOHIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPHUH, IIacTuiabl. IIpomcxoxneHne MUTOXOHIAPUHA M IJIACTHUI.
Bune nnactun. HememOpaHHble OpraHOuAbl KJIETKU: pUOOCOMBI, KIIETOYHBINA HEHTP, HEHTPUOIIH,
PECHUUKH, KTyTUKU. DyHKIIMN OpraHOU0B KIETKU. BKitoueHus.

Snpo — perynsaTopHbli neHTp KieTku. CTpoeHue sapa: siiepHas 000J04YKa, Kapruoriazma,
XPOMATHUH, AJPBILIKO. XPOMOCOMBI.

TpaHCcOpT BEIIECTB B KIIETKE.
JdemoHcTpaumnu:

[Moptpetel: A. JleBenryk, P.I'yk, T.IlIBann, M. llIneinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[lnarpammbl:  «PacnpeneneHre XHUMHUYECKHMX DJIIEMEHTOB B HEXHBOM IPUPOIEY,
«PacnpenenieHre XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOJIEH.

Tabmuuer u cxembl: «Ilepuoanyeckas Tabnuua XUMHUYECKUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTe3 Genka», «CTpoeHne MoieKkyisl Oenka», «CtpoeHne GpepmMeHTa,
«Hyxnennossie kucnotsl. JJHK», «Ctpoenune monekyisl AT®», «CtpoeHne 3yKkapuoTH4ECKON
KIeTKkn», «CTpoeHue XUBOTHON KieTku», «CTpoeHue pacTUTENbHOM KieTku», «CrpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHUE AApa KIETKN», « Y TIEBOABDY, «JIumuabm.

O6opyaoBaHue: CBETOBOM MHUKPOCKOI, O0OpYyIOBaHHE JUIS MPOBEICHUS HAOIIOIACHHIA,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTEepUaTbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaIUTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl).

JIaGoparopHass pabora Ne2. «M3ydeHue CTpoeHHMs! KJIETOK pacT€HUil, *UBOTHBIX WU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMUCAHHUE».

Tema 4. /KuzHeneaTeJbHOCTh KJICTKH.

OOmeHn BemiecTB, WM MeTa0OIM3M. AcCUMWIIMS (TUNIACTUYECKH OOMEH) U
JUCCUMUIIALINSA (PHEpreTuUecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBINA U reTepoTpodHbIif. Ponb depmeHToB B 00MeHe
BEIIECTB M MTPEBPAIIEHUH YHEPTHH B KIIETKE.

®orocunte3. CmetoBas u TemMHOBas (¢a3bl (orocunreza. Peakumu doTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emiie. Briusaune ycnoBuit
cpensl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.



XeMocuHTe3. XeMOCHHTE3UPYIONIe OakTepuu. 3HAaYeHUE XEMOCHHTE3a I JKU3HU Ha
3emute.

DHepreTudyeckuii 0OMEH B KIETKe. PaciieryieHue BEIIeCTB, BBIICICHHE U
AKKyMYJIMPOBAaHUE DHEPTUH B KJIETKE. JTalbl dJHEpreTruueckoro ooMeHa. ['nukomnms. bpoxenne u
ero Buabl. KucnopomHoe OKHCICHHE, WIM KIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peaknun matpuunoro cuHTe3a. ['enermueckas uHpopmanusa u JIHK. Peamuzamms
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
MatpuuHblii cuate3 PHK. Tpancnsauus — 6uocunTe3 Oenka. Drtamnbl TpaHcasanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie ¢opmbl xu3HM — Bupycbl. Hcrtopus otkpbiTus BupycoB (/.
W. BanoBckuit). OcoOEHHOCTH CTPOCHMUSI W >KM3HEHHOTO IMKJIa BUPYCOB. bakrtepuodaru.
bonesnu pacteHuii, )KUBOTHBIX U YEIIOBEKa, BhI3bIBa€MbIe BHUpycamu. Bupyc nuMMmyHonedunnra
yenoBeka (BUY) — Bo3oymautens CIIM/la. OOpaTHas TpaHCKpHIIIHS, peBEpTa3a W WHTETrpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdeMmoHcTpanum:
Ioptpetst: H. K. Konsuos, J1. . UBanosckuit, K. A. Tumupsizes.

Tabmuier  w cxembl: «Tumbl  muTaHus», «Merabomusm»,  «MUTOXOHIPHSD,
«JHepreTuueckuii oomMen», «Xmopomnact», «Dotocunrtes», «Crpoenne [JHK», «Crpoenue u
¢yHKIuMoHMpOBaHME TeHay, «CuHre3 Oenka», «l'eHeTmueckuii kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1wka Bupyca CIINMla, Oaktepuodaray,
«Pennukanus JJHK».

Ob6opynoBanue: moaenu-anmvkanuu «Yasoenne JIHK u tpanckpunuus», «buocunres
6enkay, «CTpoeHue KIeTKu», Mojens cTpykrypsl JTHK.

Tema 5. PazMHoxkxeHHE U HHIUBUAYAJbHOEC PAa3BUTUEC OPraHU3MOB.

Knerounslii nmki, uiav >KU3HEHHbIM LUK KieTku. MuHtepdaza u mmros. Ilpoueccsl,
npoTekaromue B uHTepdasze. Permmukanus — peakunss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHUIl. JIMIUIOMAHBIA M TalJIOUJIHBIM XpPOMOCOMHbIE
HaOopel. XpoMaTuapl. LluTomoruyeckne OCHOBBI Pa3MHOXKEHHSI U MHAWBUIYAIbHOTO PAa3BUTHUS
OpPraHU3MOB.

Henenue xierku — mMuto3. Cramum muto3a. [Iporeccel, mpoucxonsdiiue Ha pa3HbIX
CTaauAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[IporpamMmmupyemas rudenb KJIETKH — alomnTo3.

@opMbl  pa3MHOKEHHMS OpraHu3MOB: Oecrosioe M monoBoe. Buael  OGecrnonoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHuE,
BEreTaTHBHOE pa3MHOKeHue. VCKyCcCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKIINH.



ITomoroe Pa3MHOXKCHHUE, €TI0 OTIINYUA OT OecI1o0J1010.

Meito3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonsdimue Ha craausx Meiosa. [loBegenue
XpoMocoM B Mero3e. Kpoccunrosep. broiaornyeckuii CMbICI U 3HaYCHUE MEN03a.

I"ameTorenes — npouecc 00pa30BaHMs MOJOBBIX KIETOK Y )KUBOTHBIX. [107I0BBIC JKene3bl:
CEMEHHUKU M sudHHKH. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX KIETOK — ramer (CriepMaTo30ui,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHs SHUIEKIETOK H
cnepmaro3onioB. OrmiogoTBopenue. [laprenorenes.

NunuBuayanpHoe pa3Buthe (OHTOTEHE3). DMOpHOHAIBHOE pPa3BUTHE (IMOPHOTCHE3).
Otanbl AMOPHOHAILHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKUBOTHBIX: APOOJICHUE, TacTPYJISIIHS,
oprarorene3. [ToctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HerpsiMoe (JIMYMHOYHOE). BnusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE
BBI3BIBaTh BPOXKAEHHBIE YPOJICTBA.

Poctu Pa3BUTHC paCTGHI/H\/JI. OnroreHes HOBCTKOBOI'O paCTCHUA: CTPOCHUEC CCMCHU, CTa/IlUU
Pa3BUTHA.

JdeMmoHcTpanum:

Tabnuie! u cxembl: «DOpMbI pa3MHOKEHUSI OPraHU3MOBY, «J{BOHHOE OIJIOJJOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraruBHOE pa3sMHOXKEHUE pacTeHui», «JleneHue KIeTKku
Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XpOoMOCOMBI», «KIeTOYHBIM LMK,
«Permmukauus THK», «Muto3», «Meito3», «lIpsamoe u HenpsiMmoe pazButue», «l'amerorenes y
MJICKOTIMTAIOIINX U YeJIOBeKa», « OCHOBHBIC CTAJIMM OHTOTCHE3a.

OO6opyaoBaHue: MUKPOCKOI, MUKporpenaparbl «CrepMaTo30uibl MICKOTMHUTAIONIET0Y,
«Sineknerka miekonutarouero», «KapuoknHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoeNb-anruKamus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpoMOCOMBL.

JlaGopaTopHble U IpaKTHYeCKHE PadOThI:

JlaboparopHas pabota Ne 3. «HabmoneHue MUTO3a B KJIeTKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpOTIPETapaTax.

JlabopatopHas pabota Ne 4. «M3yueHue CTpoeHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax».

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTH OPTaHM3MOB.

[Ipenmer w 3agaum reHeTuku. Vctopusi pa3BuUTHUS TeHETUKU. Posib 1mUTONOTMH H
AMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIaJ pOCCHICKUX U 3apyOSKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeToapl TeHETHKU (THOPUIOJOTUYECKHM, IUTOTCHETHYECKUH, MOJIEKYJIISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATHUSA. | eHeTnyeckass CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpeIIBaHHII.

3aKOHOMEPHOCTH  HACNEOBaHUs  MPU3HAKOB,  ycTaHOBJeHHble ['. Mennenem.
MonorubpuaHoe CKpemuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MoKoJieHus. [IpaBuino



JIOMUHUPOBaHUA. 3aKOH paclIeIuieHus Mpu3HakoB. [umore3a uuctorhl ramer. [lomHoe u
HCIIOJIHOC JOMHUHUPOBAHUC.

JurnbpugHoe CKpelMBaHHME. 3aKOH HE3aBUCMMOIO  HACJEIOBAaHUS  IPU3HAKOB.
[luToreHeTnyeckue OCHOBBI JUTMOPUIHOIO CKpELIUMBaHMS. AHAJIU3UPYIOLIEEe CKpELIMBaHUE.
Hcnonb30BaHNe aHATU3UPYIOIIEr0 CKPELIUBAHUS Ul OIPEAETICHNUs TeHOTUIIa 0COOH.

CuennenHoe HacinenoBaHue npusHakoB. Pabora T.MopraHa 1o CHEIUIEHHOMY
HacJleI0BaHUIO reHoB. HapyIieHue cuenieHus reHoB B pe3ysbTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOpUSl HACIEACTBEHHOCTH. | eHeTHYECKUEe KapThl.

I'enetnka nosa. XpoMOCOMHOE ONpEAEICHUE 10Ia. AyTOCOMBI U TOJOBbIE XPOMOCOMBL.
['omorameTHsle M rereporaMeTHble OpraHu3mbl. HacnenoBaHue NpU3HAKOB, CLEIUICHHBIX C
HIOJIOM.

N3menunBoCTh. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACIEACTBEHHas. Ponb
cpeabl B HEHACHEICTBEHHOW  M3MEHUYMBOCTH.  XapaKTEepUCTHKAa  MOAU(DUKAMOHHOU
W3MEHYMBOCTH. BapuanMoOHHBIA psii M BapuanMOHHasg KpuBas. Hopma peakumm mnpusHaxa.
KonuuecTBeHHBIE M KAa4yeCTBEHHbIE IIPU3HAKM M UX Hopma peakuuu. CBoicTBa
MOIU(PUKAITMOHHON N3MEHYUBOCTH.

HacnencrBenHast, Uiy reHOTUIIMYECKas, U3MEHUUBOCTh. KoMOMHATHBHAS U3MEHUYUBOCTb.
Meiio3 u MonoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHAs
u3MeHunBocTh. Kiaccugukanuss MyTaluii: TeHHblE, XpOMOCOMHBIE, I'€HOMHble. YactoTa u
IPUYMHBl MyTaluil. MyTareHHble (akTopbl. 3aKOH FOMOJIOTMUECKUX PSIZOB B HACJIEJICTBEHHOU
u3sMenunsocty H. . BaBuiosa.

BHGHI[CpHaH HaCICACTBCHHOCTb U UISMCHYHNBOCTD.

I'enetnka uenoBeka. Kapmorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISIPHO-
reHeTudeckuid. COBpPEMEHHOE ONpeNesieHue TE€HOTUIA: MOJHOT€HOMHOECEKBEHUPOBAHMUE,
TEHOTHIUpPOBaHKUE, B TOM yucie ¢ nomotbio [1I[P-ananmusza. HacnencrBennsie 3aboseBaHus
YeNnoBeKa: TeHHble OoNe3HH, OONEe3HW ¢ HACIEeACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oosie3Hu. ComaTudeckue © TreHepaTuBHblE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPO(DUIAKTUKYA U JICYCHUS T€HETHUYECKHUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYEHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHIECKIX 3a00JIeBaHUI YeTOBeKa.

JdemoHcTpaumnu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabauibl 1 cxeMbl: «MOHOTHOPUIHOE CKPEITMBAHKUE U €T0 ITUTOTEHETUYECKAst OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IIMTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTHI TaMeT»,
«JlurubpuaHoe ckpenmBanue», «lLluTomornyeckne OCHOBBI IUTHOPHUIIHOTO CKPEHTUBAHUS,
«Merio3», «B3aumoaeincTerie amielbHbIX I€HOB», «I'eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
u 4denmoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIETUICHHOTO C TIOJIOMY,
«KapuoTtunsl YyeloBeKa u JKUBOTHBIX ), «Buasr N3MEHUYHBOCTH,




«MoaudukanmoHHassu3MeHUnBOCThY, «HacnenoBanue pesyc-akropa», «['eHeruka rpymnm
KpOBUY», «MyTalioHHAs! U3MEHYHUBOCTDY.

O6opynoBanue: MoOJENH-aNTUIHKAN «MoHOrubpuaHOe cKpenuBanue», «HemonHoe
JOMHHHUpOBaHHe», «Jlurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3oduna» (Hopma, myranuu Gopmbl KPbUTEEB U OKPACKH Tea), Tepoapuii
«I"opox MoceBHONY.

JlaGopaTopHble U IpaKTH4YecKne padoThbi:

JlaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPHUIHOTO M JUTUOPUTHOTO
CKPEIIMBAHUS y IPO30(HIIBI HA TOTOBBIX MUKPOIpENapaTaxy.

JlaGopaTtopHas padota Ne 6. «3yuenne MoauduKaIMOHHONW U3MEHYUBOCTH, TTIOCTPOSHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBON.

JlaboparopHass pabora Ne7. «AHamM3 MyTanuid Yy JApo30QHIBI HAa TOTOBBIX
MUKpOIperapaTax.

[IpaxTnueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HaykKa U IIpolecc. 3ap0oKIEHUE CEJNEKLUU U JoMecTukauus. Yuenue H.
. BaBuioBa 0 LIEHTpax HPOUCXOXKAEHHS W MHOrooOpaszusi KyJbTYpPHBIX pacTeHHil. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpoJa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MacCoBBI ¥ MHAUBHAYATbHBIN OTOOPHI B CENEKIIUU
pacteHuii U KUBOTHBIX. O1leHKa dKCTEphepa. biIM3KOpoaACTBEHHOE CKpENMBaHUE — WHOPHIMHT.
Uucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruUOpUaHAsS CHIIA.
HepoactBennoe ckpemmuBanue — ayTOpuaunr. OtnanénHas rubpuauzanus U e€ yCrexw.
HckyccTBeHHBIM MyTareHe3 W IMOJIYy4Y€HUE TMOJIUIUIOWI0B. JIOCTHIKEHMsI CENEeKUUU PpPacTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib Npou3BoAcCTBa. ['€HHas HMH)KeHepHs. OTanbl CO3/JaHUA
pexomOuHanTHOM JIHK u Tpancrenneix opranuszmoB. Knerounas wumxeHepus. Kierounsle
KyJbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHHil. KiioHnpoBaHue BHICOKOIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JITHYecKkue mpobdiembl. MO —
FeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalliu:

Hoprpetsl: H. N. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. 1BaHOB.

Tabnuuel u cxembl: kapra «L[eHTpBI MPOUCXOXKIEHHUS W MHOr000pasusi KyJIbTYPHBIX
pactenui», «llopoasl ToOMamHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUi», «OtnanéHHas
rubpunmzamus», «Paborel akamemuka M. @. lBanoBa», «llomumiongus», «OOBEKTHI
O6uotexHomorun», «Kinerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U TEpPEeHOC
TE€HOB, XPOMOCOMY.




O6opyoBaHKe: MYJSDKU TUIOJOB U KOPHEIUIONOB AMKUX (OPM U KyJIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03SIIICTBEHHBIE PACTCHHSI.

JlabopaTopHble H IPaKTHYeCKHe PAd0ThI:

Okckypcusi«OCHOBHBIE METO/ABl M JTOCTHXKCHHS CEJEKIIMM PacTeHUN M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILIUYHOE
XO03SICTBO, JTA00PATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC
Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpeanochIki BO3HUKHOBEHHUS SBOJIOLNUOHHON TEOPHH. DBOJIIOIMOHHAS TEOPUS U €€
MecCTO B Orojoruu. BnusHue >BOMOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenbcTBa HBoNoIMU. [laneoHTonOrHUecKue: MOCIeA0BATEIbHOCTh TOSBICHUS
BUJIOB B ITAJICOHTOJIOTMUYECKOM JICTOIMCH, TepeXxoaHble GopMbl. bruoreorpadudyeckue: cXoacTBo
U paznuuue GayH u Gop MaTEPUKOB U OCTPOBOB.

DOMOpHONIOrHYecKHe: CXOACTBA M pa3inuus dMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYyAUMEHTapHbIC OpraHbI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOACTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX META0OJINYECKUX MyTEeH Y BCEX OPraHU3MOB.

OpomtormonHas teopus Y. JlapBuna. Ilpennochulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBHoKyIe CWJIBI  DBOJNIONMHM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKCHHE TIPU
OTPAaHMUYEHHOCTH PECypCOB, HEOMpenenéHHas W3MEHYMBOCTh, Oopb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposomtornus. [lonmynsnus Kak eIuHUIA BUIa U 3BOJIOLUY.

JBrxyuue cuibl ((hakTopbl) SBOJIIOLMU BUJIOB B Ipupoje. MyTallMOHHBIN IMpoiece u
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomyssiiyoHHble BOJMHBI U Apedd reHoB. M3onauusa u

MUTIpanus.

EctectBenHbIit 0TOOp — HampaBisiFOIIMid (GakTop SBOMONHH. DOpPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOneHHOCT, ~ OpraHM3MOB  Kak  pe3ynbTar  dBoiouuu.  [Ipumepsr
npUcnoco0IeHn y oOpranu3MoB. ApoMop(o3bl U HAM0AAANI TAIUH.

Bun u Bumoo6pazoBanue. Kpurepuum Buma. OcHoBHbIe (OpMBI BHI000pa30BaHUS:
reorpauueckoe, IKOJIOrHUECKOE.

MaxposBomrorusi. @opMbl 3BONIONUH: (uUIeTHYeCcKas, TUBEPreHTHAsl, KOHBEPIeHTHas,
napasuienpHas. HeoOpaTuMoCTh 3BOMIOIHH.



[MpoucxoxaeHne  OT  HECNEUATM3UPOBAaHHBIX  MpenkoB.  [Iporpeccupyromas
crenuaian3anu. A,Z[aHTI/IBHaﬂ paguanus.

JdemoHcTpaumnu:

Hoptpersr: K. JIunne#t, XK. b. Jlamapk, Y. {apun, B. O. Koanesckuii, K. M. bap,
9. I'ekkenb, . Mrosiep, A. H. CeBepiios.

Tabmuiel 1 cxembl: «Pa3BuTue OpraHM4eckoro Mupa Ha 3emiie», «3apoJblln
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue MOpos
JKUBOTHBIX», «ITomynsuumy, «MyTauuoHHas U3MEHYUBOCTbHY, «Apomopdo3bD»,
«Mnnoananramuny, «OO0mas aereHepanus», «JBrKymme cwibl 3Bomroruny, «Kapra-cxema
mapuipyta nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanuey», «IIpucnocobieHHOCTH
opranuszMoBy, «I'eorpaduueckoe Bum000pazoBaHme», « IKOJIOTUIECKOE BHI000PA30BAHHE).

O6opyi0BaHKE: KOJUIEKINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKpPACKU, HaOOp IJI0JI0B
U ceMsH, Kosekuus «lIpumepsl 3alUTHBIX MPHUCIIOCOOJCHUH Yy JKMBOTHBIX», MOJEIb
«OCHOBHbIE HaIpaBJIEHUS 53BOJIOLUN», OOBEMHas Mojaenb «CTpOeHHME TOJIOBHOTO MO3ra
HO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KouieKius «DopMBI COXPaHHOCTH HCKOMAEMbIX
KUBOTHBIX W pacTeHUil», Mojenb ammiukanus «llepekpéct XxpoMocom», BIIaXKHBIE TpenapaThl
«PazButne Hacekomoro», «Pa3Burme mArymkm», MuUKpompenapaTr «Jlpozoduna» (HOpMa,
MyTaIu (OpMBI KPBIIILEB U OKPACKH TETA).

JlaGopaTopHble U NpaKTH4YecKne padoThbi:
JlaboparopHas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIOY.

JIaGoparopHass pabora Ne2. «OmnucaHue NpUCHOCOONIEHHOCTH OpraHusMa Hu eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HU HA 3emJie.

JloHay4HBIe NPEICTABIEHUS O 3apOKIACHNUN KU3HU. HaydHble rumore3sl BOSHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYecKas JBOJIOINUS. AOHOTEHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCHEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJronnK. HavanpHbie 3Tamsl Ouonorndeckoi spomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHUE MPOTOKIETKU. [lepBhie KIETKU U HX
sBOJIOIMA. POPMUPOBAHKHE OCHOBHBIX TPYNIT KUBBIX OPTaHU3MOB.

PasButne xu3HM Ha 3emse 1o 3pam u nepuojgam. Karapxeil. Apxelickas U
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IIEPMCKHUH.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajeOreHOBbIA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.



XapaKkTepucTUKa KIMMAaTa W IeOJOTHYeCKHX IpoueccoB. OCHOBHBIE 3Talbl HBOJIIOLHAA
pPacTUTENFHOTO M XHBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U >XKUBOTHBIX. [losBreHwue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHm4ecKkoro Mupa Kak OTpakeHUe 3BOIIOLMH. OCHOBHBIE CUCTEMATHYECKUE
TPYIIIBI OPraHU3MOB.

OBonronusl  4enoBeKa. AHTpONOJIOTMs Kak Hayka. Pa3BuTue mnpeacraBieHUl o
IPOMCXOXKAECHUH YeroBeKka. MeTosbl u3yueHus anTpornoreneza. CxoJCTBa U pa3jinyMsl YyeloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxymme cuibl (dakTopsl) aHTpomoreHeza. HacienacTBeHHas M3MEHYMBOCTH U
ecTecTBeHHBIH 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUil TPya, MBILIUICHHE,
peub.

OCHOBHBIE CTaZMM U BETBHU JBOJIIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YEIOBEK yMeEIbl,
Yenosek mnpsmoxoasamuii, YenoBek HeaHnepranbCkui, YenoBek pasymublii. Haxonku
UCKOIIaeMbIX OCTaTKOB, BPEMs CYyILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM TOJIOBHOIO
Mo3ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJIBIIME PACHl: €BPOINECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAIbHAs), MOHTOJOWUJHAS  (a3MaTCKO-aMepukaHckas).  YepTsl
IPUCIIOCOOJIEHHOCTH INPEACTaBUTENEH YEIOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:
Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabnunbl u cxembl: «Bo3uukHoBeHne ComHEYHON CUCTEMBD», «Pa3BuTHE OpraHnuecKoro
mupa», «PactutenbHas kinerka», <«OKuBoTHas kietka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHas cucTeMa OpraHU4YecKOro Mupay», «CpaBHEHHWE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U 4elOBEeKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKHX HAaXOJO0K
MPEKOB COBPEMEHHOrO0 4YenoBeKay», «J/[peBHeitmme moam», «/peBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «HeloBeuecKne pachh».

Ob6opynoBanue: Mmynsku  «lIpoucxoxxaeHue uenaoBeka» (OIOCTBI  aBCTpPaJIONUTEKA,
NUTEKAHTpONa, HeaHJepTaliblia, KPOMAaHbOHIIA), CIETKH WM M300pa)KeHUs KaMEHHBIX Opyaui
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousia, ckpebdiia), reoXpoHOJIOTHYECKasl Ta0uIla,
KoJIeKIHst «@OopMbl COXPaHHOCTH MCKOIIAEMBbIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

HpaKTI/I‘-ICCKaﬂ pa60Ta Ne 1, «I/I3y‘-ICHI/Ie HCKOITa€MbIX OCTAaTKOB paCTCHI/Iﬁ " )KUBOTHBIX B
KOJIIICKIHAX) .

DKCKypcusi «IBOIIONNS OPraHNYECKOro MUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIA WIIH
KpaeBeIUECKUI My3€eil).

Tema 3. Opranu3msl U OKpPY:KaKIIAs cpeaa.



DOKOJOrusl Kak HaykKa. 3aJadyd M pa3fenbl HKOJOTMH. METOIbl HKOJOTMYECKHX
UCCIIeI0BAHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOWTaHWsI  OpPraHW3MOB:  BOJHAS, HA3EMHO-BO3AYIIHAs,  IMOYBCHHAs,
BHYTpUOpPraHU3MEHHasl.

Okonoruueckue ¢akropbl. Knaccuduxamus skonornueckux (akTopo: aOMOTHUECKHE,
OMOTHUYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abunotnueckue  (akToppl:  CBET, TeMIeparypa, BIAKHOCTb. DOTONEPUOIU3M.
[TpucnocoOienus OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (paKTOPOB. bruoigornuecknue puTMel.

buornueckne ¢dakropel. Buasl OMOTHYECKMX  B3aMMOJCHCTBUN: KOHKYpEHLHS,
XMUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCAIU3M
(KBapTUPAaHCTBO, HAXJEOHUYECTBO). AMEHCANIM3M, HEUTpaiu3M. 3HaueHHE OWOTHYECKHX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTCPUCTHUKU IIOIYJIALUHA. OCHOBHBIE TIOKa3aTelIn MOITYJIsIOHUU
YUCJICHHOCTb, INNIOTHOCTb, PpPOXAACMOCTb, CMCPTHOCTb, HNPHUPOCT, MHUTPALU. Z[I/IHaMI/IKa
YUCJICHHOCTH IIOIYJIAIUA U eé peryisinus.

JdemoHcTpaumnu:

Hoprpetsl: A. I'ymGonbar, K. ®@. Pynbe, 3. ['ekkens.

Tabnuie! u cxembl: kapta «IIpupoansie 30Hb1 3eMiuan», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzm», «llomynsauum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOIYJIALNU
uH(py3opun-tyhenpkn», «llumessie nenmny.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 3. «Mopdonorndeckue 0ocoOEHHOCTH PACTEHHH W3 Pa3HBIX
MECT OOUTAHUD.

JlaGoparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTrueckas padora Ne 2. «Iloacd€r IIIOTHOCTH MOMYJIALUN pa3HbIX BUJOB PACTCHUI».

Tema 4. Coo0l1ecTBa M DKOJOrHYecKrue CUCTEMbI.

CooOmiectBo  opranuzMoB —  OuoneHo3. CTpykTypel  OuOIlEHO3a:  BUAOBasd,
pOCTpaHCTBEHHasI, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OMOLIEHO3E.

DKoJoruveckre cuctembl (dKocuctembl). [loHATHe 00 SKOcHUCTeME U OHOTeOIeHO3e.
qDYHKHI/IOHaIH)HBIe KOMITIOHCHTBI 3KOCUCTEMBI: npoaAyUuC€HTbI, KOHCYMCHTBI, PCAYLCHTEI.
KpyroBopot BeliecTB M TOTOK SHEPrud B dKocucTeme. Tpoduyeckue (MUIICBBIE) YPOBHU
skocuctembl. [lumeBbie 1enu u cetd. OCHOBHBIC TOKa3aTelM AKOCHUCTEMBI: OHomacca,
OPOAYKIUS. DKOJIOTMYECKHE MHPAMUJIbL: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOWIMBOCTh, CAMOPETyJIIsiys, pa3BuTre. CyKieccusl.



[IpupogHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p W PEK. DKOCHUCTEMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOTIOT€HHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOodKkocucTeMbl. buomorndeckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak ¢gakrop ycroiunBocTH 3kocucteM. CoxpaHeHHnEe OHOIIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. W. Bepraackoro o omochepe. ['panuiipl, coctaB u cTpykTypa Omochepsl.
XKusoe BemectBo U ero QpyHkumu. OcoOeHHOCTH OMoOchepbl Kak TI00aTbHOW IKOCHUCTEMBI.
JlnHaMuveckoe paBHOBecHe U oOpaTHas cBsi3b B Onochepe.

KpyroBopoTbl BemecTs U OHOr€OXMMHUYECKHE IIMKIBI 3JIEMEHTOB (yrjiepoja, a3ora).
3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenmoeuectBo B Omochepe 3emun. AHTpONOreHHBIE U3MEHEHUs B Omocdepe.
['moGanpHbIEe IKOJIOTUYECKUE TTPOOIEMBI.

CocymectBoBaHue NpupoJsl M 4yenoBeuecTBa. CoxpaHeHue OmopazHoOOOpasusi Kak
OCHOBa ycroiumBoctu Ouocepsl. OCHOBa PALMOHAIBHOTO YIPABIECHUS MPUPOIHBIMU
pecypcamMu B UX UCnojb3oBaHue. JlocTikeHus: OMOJIOTHH U OXpaHa IMPHPOIBL.

JdemoHcTpaumnu:
Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabnuue! u cxemsl: «IIummessble nenu», «buoleHo3: cocTaB U cTpykTypay, «IIpupoansie
cooOmectBa», «llemn mnuTanusa», «Oxoynorudeckas nupamuga», «buocdepa u demoBek»,
«9KocuCTeMa IIUPOKOJUCTBEHHOrO Jieca», «ODKOcHCTeMa XBOHHOro jeca», «buonenos
BOosoEMay, «ArpomeHo3», «lIpuMepHbIE aHTPOTIOTCHHbIE BO3ACUCTBUS Ha TPUPOAY»,
«BaxHeiine MCTOYHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeiimmas
cocrapsitoas onoceps», «PakTopsl aerpaganuu nous», «Ilapaukossiii 3 dexT», «DakTopsl
PaMOaKTUBHOTO 3arpsi3HeHus: 6nocdepsl», «Ob1as cTpykrypa ouocdeps», «Pacnpocrtpanenue
XKU3HU B Ounocgepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot a3ora B mpupojie».

Ob6opynoBaHue: MOZEJb-aNIUINKa s «Tunuuneie OMOLIEHO3bI», rep6apuii
«PacturenbHple  coobuiecTBa», Koekuuu — «buoneHo3», «Bpenurenn — BakHEHIIMX
CEJIbCKOXO3SMUCTBEHHBIX KYJIbTYp», TepOapu M KOJUJIEKIMHM pacTeHUl U  KHUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpyIiaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Denepanun, N300paskeHNsI OXpaHIEMbIX BHJIOB PACTEHUI U KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBalOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4armuMuUCs IPOrpaMM CpeHero oo1iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType JIMYHOCTHBIX pe3yJbTAaTOB OCBOCHUS IpeameTra «bUOJIOrus» BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HAJIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHH, LIeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEKIEHUM JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOY4YarolIMXCsl PYKOBOACTBOBATHCSA B
CBOEH  JCATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, IPUCYLIMMH  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHWs, HaJM4Me SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIN Y CTPOUTH KU3HECHHBIC IIJIaHBI.

JInyHOCTHBIE pEe3yJbTaThl OCBOCHUS MpenMera «bHUONOorus» OCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON IEATEIHHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIIUM JIMYHOCTH, MATPUOTU3MA,
YBaXXEHUS K 3aKOHY M IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy IOKOJEHHUIO, B3aUMHOI'O
YBOKCHHS, OCPEeKHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIHUIM
MHOT'OHAlIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannu, Ipupojie U OKPYKarolen cpese.

JIM4HOCTHBIE pe3yIbTAaThl OCBOCHHS yueOHOTO npeaMeTa « BHoorus»y T0KHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIINXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAalMi, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHIICKOTO  OOIIecTBa,
pacuIMpeHe *XU3HEHHOTO ONbITa M OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1)rpaxaanckoro BOCIMTAHUS:

C(OPMHPOBAHHOCTh TPAKIAHCKON TMO3UIMKU OOYYarOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX NpaB M 0O0sS3aHHOCTEH, YBa)KEHHE 3aKOHA MU
IIPABOIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOI;'I ACATCIIBHOCTU IIPpHU CO3JaHNN y‘-Ie6HBIX ITPOCKTOB,
peHICHUN qu6HBIX M IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJITHCHUU OMOJIOTUYECKUX 9KCIICPUMCHTOB,

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TMO3HWIIMI0 TI0 OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUUTBIBATH B CBOHUX ,Z[CI>'ICTBI/I$IX HCO6XOI[I/IMOCTL KOHCTPYKTHUBHOT'O
BSaHMOHeﬁCTBHﬂ m011e171 C pa3sHbIMH y6e)K}16HI/I5[MI/I, KYJbTYPHBIMU LEHHOCTSAMU U COLIMAJIbBHBIM
ITOJIOKCHHUEM,;



FOTOBHOCTH K COTPYAHHYCCTBY B IIPOHECCE COBMECTHOI'O BBINMOJTHCHUA yLIC6HBIX,
MO3HABATCJIIBHBIX W HCCICAOBATCIBCKUX 3ala4d, YBaXUTCIILHOTO OTHOHICHUA K MHCHHUIO
OIIIIOHECHTOB ITpH O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOrMYECKOI0 COJACPpIKAHUA,

T'OTOBHOCTB K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ JACATCIIBHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:
c(hOPMUPOBAHHOCTh POCCUNUCKOMN TPaKIAHCKOW WACHTUYHOCTH, MATPHUOTU3MA, YBAKCHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepel PonuHOM, ropaocTu 3a CBOW Kpai, CBOIO

Ponuny, cBOI SI3bIK U KyJIBTYPY, POILIOE U HACTOSAIIEE MHOTOHAIIMOHATBLHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOUICHHWE K IPUPOAHOMY HACICIUIO W IaMATHHUKaM MIPHUPOALI,
JOCTHXXCHUAM Poccuu B HAaYyKeE, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYIAC,

CIOCOOHOCTh OLEHHWBATH BKJAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHWE M Pa3BUTHE
Ouosioruu, MOHUMaHUs 3Ha4YCHHsI OMOJIOIMH B IO3HAHUM 3aKOHOB IPUPOJIbL, B )KU3HU YEJIOBEKA U

COBPEMEHHOT0 00IIeCTBa;

ujeriHas yOeXIEHHOCTh, TOTOBHOCTh K CHOyKeHHro U 3amure OTtedecTna,
OTBETCTBEHHOCTH 32 €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAHME AYXOBHBIX IEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLCHUBAThL CUTyallUO0 U IIPUHHUMATb OCO3HAHHBIC PCHICHUS, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYyIIEro;
OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3/JaHHI0 CEMbH Ha OCHOBE

OCO3HAHHOTO NMPUHATHS LIEHHOCTEW CEMEHHOM U3HU B COOTBETCTBUHU C TPAJULIMSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS :

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLICHMI;

MMOHUMAaHHE YMOIIMOHAIBHOTO BO3ICHCTBUS KHUBOM npupoabl 1 ec OCHHOCTH,

TOTOBHOCTb K CaMOBBIPAKCHHUIO B PA3HBIX BHUJAAX HCKYCCTBA, CTPCMJICHUC IIPOABJIATH
KadyeCcTBa TBOp'—IGCKOﬁ JIMYHOCTH,



5) pusuueckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYpPbl  3I0POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHKE U peau3alys 3J0pOBOro 1 6€30nacHoro oopasa *KHU3HH (310pOBOE MUTAHNUE,
COOJIIOJICHHE TUTHEHUYECKUX TPaBWI M HOPM, COATAaHCUPOBAHHBIA PEXUM 3aHSATHH M OTIbIXA,
perynspHas (QuU3NYECKash AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PHU3UYECKOMY U IICUXUYECKOMY 3JI0POBbIO;

IMIOHUMAaHWEC [CHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOIO W KOJIJICKTUBHOI'O 0e30I1acHOro
IMMOBEACHMS B CUTyallUAX, YT'POKAOIIHUX 31I0POBbI0 U JKU3HU J'IIOI[@fI;

OCO3HaHME IOCIEACTBUI M HENPHUATHA BPEAHBIX NMPUBBIYEK (YIOTPEOJCHHs alKOroJs,
HapKOTHUKOB, KYpPEHHUs);

6) TPy/10BOr0 BOCIIUTAHUS:
TOTOBHOCTB K TPY/1y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOIO0HE;

T'OTOBHOCTB K aKTHUBHOM ACATCIIBHOCTH TEXHOJIOTHYECKOU u COHH&HBHOﬁ
HaIpaBJICHHOCTH, CII0OCOOHOCTH HHULUHUPOBATH, INIAHUPOBATD U CAMOCTOATCIBHO BBIIIOJIHATH
TaKYyIO0 ACATCIbHOCTD,

WHTEpEC K pasnuvHbM chepam mpodeccHoHATBHON NesSTeIIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyAyIIel npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbL;

TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHHUIO Ha MPOTSHKEHUU BCel
JKU3HU;

7) 3K0JOrH4eCKOro BOCIIUTAHMS:

HKOJIOTHUYECKH 11eTIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK HCTOYHHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBILLIEHUE YPOBHS HKOJIOTMYECKON KYJIbTYphI: NPUOOpPETEHHE ONbITAa MJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IIOCIIEACTBUN JUIsl OKPYKAIOLIEH CPEMbL;

OCO3HaHUeE TN100aTbHOr0 XapaKkTepa dKOJIOTMUYEeCKUX Ppo0OsieM U MyTel X peleHus;

CIOCOOHOCTH MCIOJIb30BaTh MPHOOpETaeMble MpU U3yUYEeHUN OMOJIOTHH 3HAHUS U YMEHUS
NPy pelIeHuH Tpo0sieM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOIOINOIB30BaHUEM (COOIIOACHUE
IMpaBUJI MOBCACHHA B IIPUPOAC, HAIMPABJIICHHBIX Ha COXPAHCHUEC PABHOBCCHA B OKOCHUCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HEIpUATUE ACUCTBUM, NPUHOCALIUX BpEI OKPYXKAIOLIEH IPUPOAHOU cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKHE MOCIEACTBUS MpPeIIpUHUMAaEMbIX
JIEMCTBUN U NTPEAOTBPAILATH UX;



HAJIN4YUEC Pa3sBUTOr0 SKOJIOTMYECKOI'O0 MBIIIJICHU, 9KOJIOTHYECKOU KYJBTYpPEI, OIIbITa
JIESTEILHOCTH  DKOJIOTHYECKOM HAIpaBJICHHOCTH, YMCHHUA PYKOBOACTBOBATHCA HWMHU B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ A COIlHaNLHOM IMPAaKTUKEC, T'OTOBHOCTH K Y4YaCTUKO B
HpaKTI/IquKOf/’I JIESATCIbHOCTH DKOJIOTHUCCKOM HAIpaBJICHHOCTH;

8) HEHHOCTU HAYYHOT'O IMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs HAyKd M OOLIECTBEHHOW IpPaKkTUKH, OCHOBAaHHOIO Ha JAMAJore KYJbTYp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM n YHUTATEIbCKOM KYJIbTYPbI KakK cpe€acrTBa
BBaI/IMOILGI\/JICTBI/ISI MCKAY JIOAbMU U ITO3HAHWA MHPA;

MOHWMaHKE CIEeMU(PUKNA OMOJOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY’KaIoIeM
MUpPE Kak O €IMHCTBE IMpPHUPOAbI, 4YeJlOoBEeKa U 0O0IlecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPoOIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHON IMBUJIM3AIMU: 00ECTICUCHUS
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3JAHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpobdaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTeH BbIXOAA U3 II100aJIbHBIX
9KOJIOTHUECKUX MPOoOJieM 1 o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
HCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUM B LENSIX MOBBIIIEHUS 00IIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTaBHOW YacTH ()yHKIMOHAJIbHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI pU U3y4YEHUU OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB IO3HAHUA, HMCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS I aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMH, YMEHHE JenaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OHOJIOTHYSCKUE 3HAHMS AJIL peHICHUA
np06neM B PCAJIbHBIX JXU3HCHHBIX CUTYyallHUAX;

OCO3HAaHUEC II€CHHOCTHU Haquoﬁ ACATCIIBHOCTU, TOTOBHOCTE OCYHICCTBJIATE MPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUIYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HCIIPCPBIBHOMY 06pa3013aH1/1}0 n CaMOO6p330BaHI/IIO, K

AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUM 110 OHWOJIOTMHM B COOTBETCTBUU C KU3HEHHBIMH
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI



MertanpeameTHble pe3yibTaThl OCBOCHHs yueOHOro rnpeaMera «buoiorusy BKIIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOZ0B MO3HAHMS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHUs,
SBJIEHUE, TPOIECC, CUCTEMa, HAyuHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIEOBaHNe, HAOIIOeHUE, U3MEPEHUE, HPKCIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYJATUBHBIE), 00eCIeunBalOIINe
dopmupoBanre (YyHKIIMOHAIBHONW T'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYaromuxcs,
CIIOCOOHOCTh oOy4aromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHUBEpCaJlbHbIC Y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJIbHOM MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOCHHUS MPOTpaMMbl CPEJHEro 001ero oopa3oBaHUS
JIOJKHBI OTpaXaTh:

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IO3HABATEIbHBIMU J1eHCTBUAMM:
1)0a30Bble JJOrnYecKue JeHcTBHS:

CaMOCTOSITENILHO (DOPMYIHPOBATh M aKTyalIU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEGHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBILIUICHUS (aHAIu3a,
CHHTE3a, CpaBHEHHSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTMYECKHX
HOHATHUH (BBIIEJATH UX XapaKTE€PHbIE IPU3HAKH, YCTAaHABINBATh CBS3H C APYTUMHU MTOHITUAMH);

OIPEACIATE LU ACATCIbHOCTH, 3aJaBasd IIApaMCTpbl U KPUTCPpUU HUX HOOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA JUIsl OOBsICHEHHS (aKTOB U SIBICHUH >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTUBHBIC, JE€AYKTHBHBIC, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3AKJIFOUYECHUS;

IMPUMEHATE CXEMHO-MOJCJIBbHBIC CPCACTBA AJId MPCACTABICHUA CYIICCTBCHHBIX CBSI3CH U
OTHOIIICHUM B HU3YyYaCMbIX OMOJIOTHYECKUX O6’beKTaX, a TaK¥XKe HpOTI/IBOpe‘II/Iﬁ pasHoOro poJa,

BBIAIBJICHHBIX B Pa3JIMYHbBIX I/IH(I)OpMaIII/IOHHBIX HUCTOYHHUKAX,

paspabaTeiBaTh IUJIaH pEIICHUS MPOOJeMBI ¢ yYE€TOM  aHalW3a  HMMEIOIUXCS
MaTepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBHUE PE3YJILTATOB LCIIAM,
OLICHUBAThL PUCKU HOCJ'IC,Z[CTBI/If/’I ACATCIIBHOCTH,

KOOPJIUHUPOBATh W BBINONHATH PabOTy B YCIOBHUSX pPEAlbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPU PCILICHUU KU3HCHHBIX Hp06J'IeM.



2)0a30Bble HCCJIeA0BaATEIbCKHE TeCTBUSA:

BJIa/IETh HAaBbIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON AESITeNbHOCTH, HABbIKAMHU
paspenieHus: npoodieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IOUCKY METOOB
pelleHus MPaKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INYHbIX METOAOB [TO3HAHUS;

WCIIOBb30BaTh Pa3jIUYHbIC BHUbI ACATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyalUsX, B TOM YHCIE NPU
CO3aHUH YYEOHBIX M COI[UAIBHBIX TPOCKTOB;

(bOpMI/IpOBaTB HaquLIﬁ THUII MBIIIIJICHUS, BJIIAACTh HaquOﬁ TCPMHHOJIOT Heﬁ, KIIFOUCBBIMH
IIOHATHUAMU U METOJaMHU,

CTaBUTh U CI)OpMyJ'II/IpOBaTB COOCTBEHHEIE 3aJa4u B 06p330BaTeJIBHOI>'I ACATCIBHOCTH H
JKU3HCHHBIX CUTYyallUAX,

BBIABIIATh IIPUYMHHO-CIICACTBCHHBIE CBSA3M U aKTyalu3UpOBaTh 3a7ady, BbIIBUTIATHb
TUIIOTE3y €€ PEIICHMs, HaXOAUThb apryMEHThl U1 JI0KA3aTeIbCTBA CBOMX YTBEPXKICHMI,

3aJlaBaThb 11apaMCTPhbl U KPUTCPUU PCIICHUAA;

AHAIIM3UPOBATL TIOJYUCHHBIC B XOAC€ PCHICHUA 3ada4dd pPE3YyJIbTAaTbl, KPUTHYCCKU
OLCHUBATb UX NOCTOBCPHOCTD, IPOTHO3UPOBATH H3BMCHCHHEC B HOBBIX YCJIOBUAX;

AaBaTb OLICHKY HOBBIM CUTyallUAM, OLICHHUBATDb HpHO6p€TéHHLIfI OIIBIT,

OCYIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEpPEeHOoca CPEICTB U CIOCOOOB ACUCTBUS B
PO eCCHOHATIBHYIO Cpey;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYI0O W  TMPAKTHYECKYI0  OOJacTH
JKU3HEACSITENbHOCTH;

YMCTb UHTCTPUPOBATH 3HAHUA U3 PA3HBIX TPCAMCETHBIX O6J'I8.CTCI71;

BbIJIBUTI'aTb HOBBIC HJCH, NpCjiaraTb OPUTHHAJIBHBIC IMOAXOJAbl W PCHICHUA, CTABHUTH
HpO6HCMBI " 3a7la4y, JOIYyCKaroIHue aJIbTCPHATUBHBIC PCIICHUA.

3) paGora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(OpManuu (TeKcTe yuyeOHOro mocolus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(MOPMALMIO DPAIUYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHUpoBaTh 3aMpoChl W MPUMEHSATh pa3IMYHBIE METOJbl MPU TMOUCKE W OTOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BAaHMUA I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX T@XHOHOFHﬁ,
COBCPHICHCTBOBATH KYJIBTYPY aKTHBHOT'O MCITIOJIB30BAHUSA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;



CaMOCTOSATENIbHO BBIOMPATh ONTHMAIBHYIO (OpMY TPEACTABICHHUS OHOJOTHYECKOM
uH(popMaiuu (cxembl, TpaduKH, JHarpaMMbl, TAOIHIIBI, PUCYHKH H IPYTOe);

WCIOJIb30BaTh HAYYHBIA S3bIK B KAueCTBE CpPEICTBA MpPU paboTe ¢ OMOIOTrHYEeCKON
uHpOpMaLKEH: TPUMEHITh XUMHUECKUE, (PU3MUECKUE W MaTEeMAaTUYCCKHE 3HAKH M CHUMBOIIBI,
dbopmyInbl, abOpeBUaTypy, HOMEHKJIATYPY, HCIIONB30BaTh H IMPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMU pAclO3HABaHHMS M 3alluThl HH(pOpManwu, HWHOOPMAIMOHHON
0€e301aCHOCTH JTUYHOCTH.

OBJ1ajleHne YHHBEPCAILHBIMH KOMMYHHKATHBHBIMH A€CTBUSIME:
1)oOmenue:

OCYHICCTBIIAT KOMMYHUKAIINHU BO BCCX C(l)ean JKU3HH, AKTUBHO Y4aCTBOBATbH B JHAJIOTC
WM JUCKYCCHUU IIO CYHICCTBY 06CY)KI[aeMOI‘/‘I TEMBI (YMCHI/IC 3aJlaBaTb BOIIPOCHI, BBICKA3bIBATb
CYXKIACHUA OTHOCUTCIIBHO BBIIIOJHCHUA HpennaraeMoﬁ 3aaa4yd, YUYWUTbIBATb MHTCPEChI H
COrJIaCOBaAHHOCTDB HO3I/II_II/II71 APYrux y4aCTHUKOB OHUAJIOTa UIIN ,Z[I/ICKYCCI/II/I);

paciio3HaBaTb HeBep6aanHe cpeacTBa O6H.I€HI/IH, IIOHUMAaTh 3HA4YCHUC COIMAJIbHBIX
3HAKOB, NPCANNOCBIIOK BO3SHUKHOBCHUSA KOH(bJII/IKTHI)IX CHTyElIIPIfI, YMETH CMATYATDh KOH(l)JII/IKTI)I n
BCCTH IICPECTOBOPLI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIEHUS U B3aMMOJCUCTBHUSA, MOHUMATh HaMEpPEHUs
JIPYTUX JIIOJCH, MPOSBIATh YBOKUTEIBHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHOU (opme
(dbopMyIHpOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJb30BAaHHEM S3bIKOBBIX
CpPEICTB.

2)coBMeCTHAsI eI TeJIbHOCTh:

MIOHUMATh U UCNOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIMBUIYaJbHOW pabOThHI MpU
peleHn GMONIOTnYecKoi nMpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aUMOAEMCTBUSI TP pELIEHUH YyUeOHOW 3a1auH;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JNEWCTBUU C Y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJOr'0 YJI€HA KOJUIEKTUBA;

MPUHUMATh LEIU COBMECTHOM [JEATEIBHOCTH, OPraHU30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUSA MO €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH JACHCTBHH, pACOPENENSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLIEHHMBATh KaueCTBO CBOETO BKJIAJIa U KaXKIOI0 Y4aCTHUKA KOMaH/bl B OOIIUN pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;



IIpeayIaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C MO3HIHMHA HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYHWICCTBIIATD MO3UTHBHOC CTPATCTHUYCCKOC IIOBCACHHUC B Pa3JIMYHBIX CHTyalUiIX,
MMPOABJIATH TBOPUYCCTBO U B006pa}K€HI/Ie, OBITh WHHUIIMAaTHBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU 1€CTBUAMM:
1)camoopranusauus:

KCIIOJIB30BaTh OHOJIOTHUYECKUE 3HAHUS JJIs1  BBIABJIICHUA HpO6JI€M U HUX PCIICHHA B
JKU3HCHHBIX U y‘le6HBIX CUTyaluiax;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IEJIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IMOCTYNKaxX MO OTHOIIEHHIO K KMBOH IPUPOJAE, CBOEMY 3/0POBBI0 U 370POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITEJIbHO OCYILLIECTBIISITh [103HABATEIbHYIO JESATEIbHOCTD, BBISABISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOM JEATEIBHOCTH U

JKU3HCHHBIX CUTYallUAX,

CaMOCTOSITEJILHO COCTaBJIATh IUIAH PELIEHUS IPOOJIEMBI C Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEIOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTYallMsIM;

paciypsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIMPOKOW HPYIUIMM B pa3HbIX
o0JacTsx 3HaHUH, IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

AaBaTb OLICHKY HOBBLIM CHUTyallUdIM, BHOCHTb KOPPCKTUBLI B ACATCIIBHOCTH, OLICHHUBATH
COOTBETCTBUEC PEIYJIbTATOB LECIIAM;

BJIa/IETh HaBbIKaMU MO3HABATENbHOM pe(IeKCuU Kak OCO3HAHMSI COBEPILIAEMBIX JAEHCTBUM
U MBICIIUTENIBHBIX POIIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATh MPUEMBI peIIeKCUU
JUTSL OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS;

YMCTH OLICHUBATL PUCKU U CBOCBPEMCHHO INPUHUMATL PCHICHUA 110 UX CHUXKCHUILO,

NMPUHUMATh MOTHUBBI U apTYMCHTBI APYTHUX IPHU aHAJIN3C PE3YJIbTATOB ACATCIbHOCTH,



3)npuHsiTHe ceds U APYrux:

MPUHUMATD ce0sl, TIOHMUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBEI U apIYMEHTHI IPYTUX IIPU aHAIN3€ PE3YIbTATOB ACATEIBbHOCTH,
IPU3HABATh CBOE IIPAaBO U MPABO APYTUX Ha OIIMOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYTOro YeJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Onosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yuyeOHoro npenmera «buosorus» HayyHble 3HAHHS, YMEHUS U
CIoco0bI JEHCTBUAN 1o OCBOCHHUIO, WHTEPIPETALNN
U ipeo0pa30BaHUIO 3HAHUMN, BU/IbI JESATEILHOCTH I10 MOJyYEHUI0 HOBOTO 3HAHUS U IPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYyallUsiX, a TAaKKe B PEaJbHBIX JKU3HEHHBIX CUTYyalUsX,
CBsI3aHHBIX ¢ Ouosorueil. B mporpamme npenMeTHble pe3yabTaTbl MPEICTABICHBI 10 rojiamM
00y4eHwUsI.

IIpenmerHble pe3ynbTaThl OCBOEGHHUs y4yeOHoro npeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe M POJM OMOJOTMM B CHUCTEME HAyYHOI'O 3HaHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHUE PaCKpPhIBATH COJIEpKaHUE OMOJIIOTHYECKUX TEPMUHOB U MOHATHUM: )KU3Hb, KJIETKA,
opranu3M, MeTabomu3m (oOMEH BellecTB W MpeBpalleHHe JHEPruH), TOMEeocTa3
(camoperymsiniusi), ypOBHEBas  OpraHW3alus JKUBBIX  CHCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKIus), HaCJIeCTBEHHOCTh, K3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OWOJIOTHYECKUE TEOpHM (KIETOYHAas, XpPOMOCOMHas, MyTallMOHHas,
LHEeHTpaJbHas JorMa MOJIEKYJsipHOH Ouonoruun), 3akoHbl (I'. Menapens, T.Moprana, H.
W. BaBunoBa) u yueHus (0 LEHTPax MHOT000pa3us U MPOUCXOXKIECHHS KYJIbTYpHBIX pacTeHuit H.
U. BaBuiosa), onpenensTh TpaHUIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHUC BJIAJICTh MCTOJaMH HAYYHOI'O IMO3HAHHA B OMOJIOTUH: HaGHIOIICHI/IC n OIMUCAaHUC
KHUBBIX CHUCTEM, IMPOLHECCCOB H HBHGHI/II)'I, opranuzanvs MW IPOBCACHUC OHMOJIOTHYECKOTO
9KCIICPUMCHTA, BBIABHXXCHUC THUIIOTE3bI, BbIABJICHUC 3dBUCHUMOCTU MCIKAY HUCCICAYCMbIMU
BCIIMYNHAMU, O0OBSICHCHHUE MOJIYYCHHBIX PE3YJIbTAaTOB, MCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
TCOpI/Iﬁ 1 3aKOHOB, YMCHHC J1€JIaTh BBIBOJbI HA OCHOBAHWH TTOJIYUCHHBIX PE3YJILTATOB;



YMEHHUE BBIICTATHh CYNIECTBEHHBIC NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT U JIYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOIIECCOB: OOMEHa BEIIECTB U
NPEBpaIleHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHUECKOro oOMEHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOJOTBOPEHUS, PAa3MHOKCHHSI, UHIUBUAYATHHOTO PA3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJy4YEeHHbIE 3HAHUS A7 OOBSICHEHUS OMOJIOTHYECKUX MPOLIECCOB U
SBJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXAIOIUX JIIOJEH, COOIIOAEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOAMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
IIPUPOJOIIOIB30BAHMS;

YMCHHUC pCelIaTh J3JICMCHTAPHLIC TI'CHCTUYCCKUC 3aJa4u Ha MOHO- U HI/IFI/I6pI/IIIHOG
CKpC€IIMBAaHUE, CHCIINICHHOEC HACJICAOBAHUE, COCTABIIATh CXEMBI MOHOFI/I6pI/I,Z[HOFO CKp€IIUBaHUA
AJIA IIPEACKa3aHuA HACJICAOBaHM A ITPU3HAKOB Y OPpTraHHU3MOB;

YMEHHE BBIIOJIHATH JIAOOpATOpHBIE U MpPaKTHYECKHE padOoThl, COOMIOAATh MpaBUia IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pyI0BaHHEM;

YMEHHE KPUTHYECKH OICHMBATh M HHTEPIPETHPOBATH MH(GOPMAIHIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMUSA W3 Pa3IMYHbIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE aCIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

yYMEHUE CO03/1aBaTh COOCTBEHHbIE IHCBMEHHbIE M YCTHbIE COOOLIEHHs, 00001mas
OMOJOrMYecKyt0 HMH(POpPMALMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTrHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» ¢ 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HaYYHOT'O MHUPOBO33PEHUs, O BKJIA/I€ POCCUICKUX U 3apyOekHbIX YUEHBIX-ONOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEeILeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PpacKpbIBaTh COJEp)KaHUE OWOJIOTHYECKUX TEPMMHOB U TOHATHH: BHJI,
NOMyJISIMs,,  TeHO(QOHI,  SBONIONUS,  ABWKYyIIME  cwibl  ((GakTopbl)  HBOJIOLHUU,
IpUCIOCOOJICHHOCTh OPraHMW3MOB, BHJI000pa30BaHUE, JKOJIOTMYEcKHe (DaKTOpbI, HKOCUCTEMA,
NPOAYICHTHI, KOHCYMEHTBI, pEIYUEHTHI, [EeNH MUTAaHHUSA, OJKOJOTHYecKas MHUpaMuia,
OuoreoreHo3, ouocgepa;

yMeHuEe wu3jaraTh OuoJOrMuecKkue Teopun (dBomonuoHHas teopus Y. JlapsuHa,
CHUHTETHUYECKas TEeOpHUs SBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrtsa K.
M. bapa, yepenoBaHus INaBHBIX HamnpasieHU u nytei 3somonuu A. H. CeBeprosa, yueHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHUC BJIAJICTh MCTOJaMH HAYYHOTI'O IMO3HAHHA B OMOJIOTUH: Ha6J'IIOI[eHI/IC n OIMHCAaHUC
JKHUBBIX CHCTEM, IIPOLHECCOB U HBJ’IGHI/Iﬁ, opranuzanvs MW IPOBCACHUC OHOJIOTHYECKOTO



OKCIICPUMCEHTA, BBIABMIKXCHHUE THUIIOTE3bl, BBLIABJICHHEC 3aBUCHUMOCTH MEXKAY MHCCICAYyCMbIMHA
BCIIMYHUHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHSITHfI,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHEC J€J1aTh BBIBOJbl HA OCHOBAHHWH ITIOJIYUCHHEBIX PE3YJIBTATOB;

YMEHHE BBIICNIATh CYIIECTBEHHBIC IPHU3HAKW CTPOCHHS OHMOJIOTHUECKHX OOBEKTOB:
BUJIOB, TIOMYJISIIIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB, OMOTEOIICHO30B M IKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEICTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, JACUCTBHUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpraHU3MBbI, IIEPEHOCA BEIIECTB U IIOTOKA YHEPTUH B IKOCHUCTEMAX, aHTPOIIOT€HHBIX N3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHMOTCOXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHE NPUMEHATH MOJIyUYeHHbIE 3HAHUSA ISl 00BbSACHEHUs OMOJIOTHYECKUX IPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXAIOIIUX JIHOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAIOWIEH NPUPOIHONW cpeae, MOHMMaHHEe HEO0OXOJUMOCTH
UCIIOJIb30BaHUs JOCTUKECHUM COBPEMEHHOU ouosoruu Ui paloOHaIbHOTO
IIPUPOJOIIOIB30BAHMS;

YMEHHE pellaTh dJIeMEHTapHble OMOJIOTMYECKHE 3aJayud, COCTaBISATh CXEMbI MepeHoca
BEIIIECTB 1 SHEPTUH B IKOCHCTEMax (I[eNy MUTAHUS );

YMEHHE BBHITIOJHATH JTaOOPATOPHBIC W MPAKTUYECKUE PabOThI, COOJIFOIATh MpaBUia MPH
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHUYECKH OLIEHHWBAaTh W HMHTEPIPETUPOBATh MHGPOPMALUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJAOHAyUYHbIE€ 3HAHUS U3 PA3JIMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMHGOpMalMK, HAYyYHO-TIOMYJIIPHbIE MaTepuallbl), paccMaTpuBaTh TIJI0OAJbHBIE
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE CO03/laBaTb COOCTBEHHBIE IHCbMEHHbIE W YCTHBIE COOOILIEHUs, 00001as
OMOJNIOTHYECKYI0 HH(POpPMAlMI0 M3 HECKOJbKMX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.
TemaTnueckoe MIaHupOBaHUE

10 KJIACC
Konu4yecTBo 1yacos DJICKTPOHHBIE
HaumeHoBanue
(uu¢posbIe)
n/m  PA3ACIOB H TeM Beero Konrpousbnbie IIpakTuyeckue 0GpazoBaTeIbHbIE
nporpamMmbl padoThI padoThI pecypebi
but6mmorekxa [IOK

1 buonorms kax nayxa 2 05 https://m.edsoo.ru/7f41c292
5 JKuBbIC CHCTEMEI U HX 1 bu6nmoreka [JOK

OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB 8 1 but6mmorexa [IOK

U CTPOEHHE KIETKH https://m.edsoo.ru/7f41c292
4 KuzneneaTenbHOCTD 6 bu6nmoreka [JOK

KJIETKH https://m.edsoo0.ru/7f41¢c292
5 PasmuOXeHHME U 5 1 bu6mmoreka [IOK

WHAUBUIYyaIbHOE https://m.edsoo.ru/7f41¢c292



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

KoanuectBo yacoB DJIeKTPOHHbIE

HaunumenoBanue
- a3/1eJIOB U TeM (unposeie)
/i pHIlor o u e Beero KOHTpﬁOJIbeIe HpaKTﬁnqecmle 06Pa30BATENBHBIE
porp padoThI padoThI pecypebl
pa3BUTHE OPTaHU3MOB
6 wmemeen g 15 BuGorexa LIOK
' https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
7 S?;?;IJOB OcHOBBI 3 bubmuorexa LIOK
p ' https://m.edsoo.ru/7f41¢c292
OHOTEXHOJIOT U
8 PesepBHOE BpeMs 1 Eubmiorexa LOK
p P https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO
YACOB I10 34 0 4
[TPOI'PAMME
11 KIIACC
HaumMmeHoBaHue KoauuyecTBO 4acoB
A31CIOB 1 TeM K n DJIeKTpPOHHbIe (LU (PpOBbIE)
/i pa3a Beero oHTpo/bHbIe IIpakTHyeckue o Pa30BATE/BHbIC PECyPebl
NMporpamMmbl padoTbl padoTbI
1 OBOJIOIHOHHAA 9 1 bu6mmoreka [JOK
onoorus https://m.edsoo.ru/7f41cc74
2 pamine s 9 05 BuGmiorexa LIOK
p ' https://m.edso0.ru/7f41cc74
Ha 3emiie
3 Oolfra;I;fOMig 5 1 bubmuoreka [JOK
Pyarott https://m.edsoo0.ru/7f41cc74
cpena
CooOmecTBa 1
4 »KOJIOTHYECKUE 9 ubmiorexa [JOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI

bu6mmoreka [JOK

5 Peseprnoe ppems 2 https://m.edsoo.ru/7f41cc74

OBILEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IToypouHoe nmaHupoBaHue

10 KJIACC
KosaunuyectBo yacos
Ne K I ara
n/ Tema ypoka Bce OHTPOIL LipaKThie usyue
. ‘o Hble cKHe st
padoTrsl  padoThI

buosorusa B
CHUCTEME HayK

MeTtonnl
MO3HAHUA
JKUBOM
TIPUPO/IBI.
[IpakTnueckas
pabota Ne 1

2 «HUcnons3oBa 1
HHE
Pa3ITUYHBIX
METOJIOB IPH
U3YYCHHUU
OHOJIOTHYECKH
X 00BEKTOBY

0.5

buonoruueck
3 W€ CHCTEMEI,

MPOLECCHI U

UX U3yYECHHUE

XUMHYeCKUI
COCTaB
KkieTku. Boga
u
MUHEPAIbHBIE
CoJIn

benxn.
CocraB u
CTpOCHHE
0OEeJIKOB

DepMeHTBI —
OHOJIOTHYECKI
e

KaTaJn3aTophbl

JlaboparopHas
6 pabdoralNel 1

«3yuenune

KaTaJIMTHYECK

on

AKTUBHOCTH

dbepmeHTOB

(Ha mpumepe

0.5

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE PecypChl

bubmuoreka [JOK
https://m.eds00.ru/863e6122https://m.ed
S00.ru/863e632a

bubmuoreka [JOK
https://m.eds00.ru/863e6122

bubmuorexa [JOK
https://m.edso0.ru/863e6564

bu6mmoreka [JOK
https://m.edso0.ru/863e674e

bubmuoreka [JOK
https://m.eds00.ru/863e6b72

bubmuorexa [JOK
https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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

KoaunuyecTBO 4acoB

Ne K n ara
n/ Tema ypoka Bce OHTPOIL LipaKThie usyue
Hble CKHe

n ro HHUSA
padoTrsl  padoThI

aMUIIa3bl WIH
KaTasasbl)»

VTieBoanl.
JInnael

Hyxiiennosslie
8 KuCIOTEHL 1
ATO

Hcropus n
METO/bI
U3YYEHUS
KJICTKH.
Knerouynas
TEOpHs

Krnerka xak
LIeJIOCTHAS
JKUBas
cHcTeMa

10

Crpoenue
JyKapHOTHYEC
KOM KJIETKH.
JlaGopaTopHas
pabota Ne 2
«3y4yenune
CTPOCHUS
KJIETOK

11 pacrenuii, 1
JKUBOTHBIX,
rpuboB U
OakTepuii o
MHUKPOCKOIIOM
Ha TOTOBBIX
MHUKpOIIpenap
aTax u ux
OTMHMCAHUEN

O0OmeH
12 Bemects umn 1
METa00JIN3M

0.5

dortocunTes.
XeMOCHHTE3

DHepreTU4ecK
uii 0OMeH

JKnzuennsri
UK KJIETKH.

15 Jlenenue 1
KJICTKH.
Muros.

0.5

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

bu6mmoreka [JOK
https://m.eds00.ru/863e6870

bubmuoreka [JOK
https://m.edso0.ru/863e6d5c

bu6mmoreka [{OK
https://m.eds00.ru/863e6e88

bu6mmoreka [JOK
https://m.edso0.ru/863e6ffOhttps://m.eds
00.ru/863e716¢

bubmuorexa [JOK
https://m.eds00.ru/863e766¢

bu6mmorexa [IOK
https://m.edso0.ru/863e7c98

bubmuorexa [JOK
https://m.edso0.ru/863e7aae

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



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/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Ne

n/ Tema ypoka Bce

11

JlaboparopHas
pabora Ne 3
«Habmonenune
MUTO3a B
KIIETKaX
KOHYHKA
KOpEIIKa JTyKa
Ha TOTOBBIX
MUKpOTIpenap
aTax»

buocuntes
Oenka.

16 Peakiusa 1
MaTPUYHOTO
CHHTE3a

Tpancnsauus
17 — 6uocunTes 1
Oenka

Hexkmnerounnie
18 ¢opmsl xu3nu 1
— BUPYCHI

DopmbI
19 pasmuaOXeHUS 1
OpPraHUu3MOB

20 Meiio3 1

O6pa3zoBanue
U pa3BUTHE
MIOJIOBBIX
KJIETOK.
OmonoTBope
HUE.
JlaboparopHas
21 pabotaNe 4 1
«3yuenune
CTPOCHUS
MIOJIOBBIX
KJIETOK Ha
TOTOBBIX
MHUKponpenap
aTax»
NunuBuayans
22 Hoe pazutue 1
OpPTraHu3MOB

I'eneTuka —
HayKa o

KoaunuyecTBO 4acoB

aTa
Konrpouas IlpakTnue n3yue DJIeKTpOHHbIe U pOBbIE
HbIe cKHe st o0pa3oBaTe/bHbIE PeCypPChl
padoTrsl  padoThI

0.5

bu6mmoreka [{OK
https://m.edsoo0.ru/863e796e

bubmuoreka [JOK
https://m.edso0.ru/863e796e

bubmuoreka [JOK
https://m.edso0.ru/863e7540

bubmuorexa [JOK
https://m.edso0.ru/863e81b6https://m.ed
500.ru/863e831e

bu6mmoreka [JOK
https://m.edso00.ru/863e7f4a

bubmuorexa [JOK
https://m.edso00.ru/863e81b6

bubmuorexa [JOK
https://m.eds00.ru/863e8436

bu6mmorekxa [{OK
https://m.edso0.ru/863e8612



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

KoangecTBO Yacos
o K I Aara JJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bce oHTpoJL IlpakTH4e P p

usyue
. ‘o HbIE CKHe st o0pa3oBaTe/ibHbIE PeCypChl
pabdoTbl  padoTHI
HACJICACTBCHH
OCTH U
W3MEHYHBOCT
u

3aKOHOMEPHO
CTH
HACJIeJIOBaHUS
24 npusnakoB. 1
Monorubpuax
oe
CKpEIIMBaHHE

bu6mmoreka [JOK
https://m.eds00.ru/863e8878

Jurudpumnoe

CKpEIIUBaHHUE.

3aKkoH 1 bubmuoreka [JOK
HE3aBHCHMOI'0 https://m.edsoo.ru/863e89a4
HAaCJIEIOBaHHS

MIPU3HAKOB

25

CuemieHHoe

Hacleq0BaHueE

MIPU3HAKOB.

JlaGopaTopHas

pabota Ne 5

«3y4yenune

pe3yIbTaTOB

MOHOTHOPHUIH 1 05 bu6mmoreka [JOK
Oro u ' https://m.edso00.ru/863e8c60
JTUTHUOPHUIHOT

0

CKpEIIMBaHUS

y Ap030(HITBI

Ha FTOTOBBIX

MUKpOTIpenap

arax»

26

I'enetuka

moJia.

Hacnenosanu 1 bu6nmoreka [JOK

€ MPU3HAKOB, https://m.eds00.ru/863e8c60
CIICTIJICHHBIX C

ITOJIOM

27

HN3merunBOCT

b.

Heunacnencrse

HHast 05 bubmuorexa [JOK

28 W3MEHYUBOCTh 1 https://m.edso0.ru/863e8efe

JlaboparopHas
pabota Ne 6.


https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

KoangecTBO Yacos
o K I Aara JJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bce oHTpoJL IlpakTH4e P p

usyue
. ‘o HbIE CKHe st oOpa3oBaTejibHbIE pecypchl

pabdoTbl  padoTHI

H3yuenue

MOAU(PHUKAIIHO

HHOU

W3MEHYHBOCT

U, IOCTPOCHUE

BapUAILIUOHHOT

o psanau

BapUAITMOHHO

1 KpUBOW»

Hacnencreenn

ast

W3MEHYUBOCTD

JlaboparopHas

pabota Ne 7. 05 bubnnoreka [JOK
«AHanm3 ' https://m.edsoo.ru/863e8efe
MyTaLu y

TPO30(hUITHI

Ha TOTOBBIX

MHUKpOIpenap

aTax»

29

I'eneTuka 1 bubmuorexa [JOK
YeJIoBeKa https://m.eds00.ru/863e8d78

Pe3epBHbIit
YPOK.
O0001eHne
10 TeEME
«Hacnencrsen
HOCTb U
N3MCHUYHNBOCTDH
OpraHU3MOB»

30

31

Ceneknus Kak
32 Hayka u 1
mporecc

bu6mmoreka [IOK
https://m.edso0.ru/863e9214

Metoabl u
IIOCTHKEHUS

33 cenexuuu 1
pacTeHuil u
JKMBOTHBIX

bu6nmoreka [JOK
https://m.edso0.ru/863e9214

buorexnonor
1Sl Kak 1 but6mmorexa [IOK
oTpacib https://m.eds00.ru/863e9336
MPOU3BOACTBA
OBIIEE
KOJIMYECTBO 34 O 4
YACOB I10
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KoaunuyecTBO 4acoB

Ne ara DJIeKTpOHHbIe U pOBbIE

n/ Tema ypoka Bee Kontpoas IlpakTuue uyue p nupp

. ‘o HbIE CKHe st o0pa3oBaTe/ibHbIE pecypchl
padoTrsl  padoThI

[TPOI'PAMME

11 KJIACC

No KoanuecTBo yacoB Jara DJIeKTPOHHbIE

n/ Tema ypoka  Bcer Konrpoann IIpakrudeck H3Yy4eHH tHpoBEIe

I P p p p a o0pa3oBaTtejibHbIE
0 ble padoThl e PadoThI pecypeI

DBOJIIONUS U bu6mmoreka [JOK

1 wmeroms! eé
W3YyUYCHUS

HcTopus pa3BuTHs

2 mnpexacraBieHuit 06 1

3BOJIFOIINH

3  MuxkpoaBomonus 1

[TonyAnus kak
AJIEMEHTapHasI
eMHMIIA BUJa U
HBOJIIOLIHH.
JlaboparopHas
pabota Ne 1
«CpaBHeHUe
BUJIOB I10

MOP(OIOTUUECKOM

y KpUTEPUIO»

JIBIKyIIME CHUIIBI
(3memMeHTapHbIE
(baxTopbl)
IBOJTIOINH
EcrecTBeHHBIN

6 otbop u ero
dbopMbI
Pe3ynbTarsl
IBOJIIOLIMHU:
MPUCTIOCOOTIEHHOC
Th OPTaHU3MOB U
BHUJ1000pa30BaHME.
JlaGopatopHas
pabota Ne 2
«Onucanne

1 0.5
1
1

0.5

https://m.edso0.ru/863ea2
Oe

bubmuoreka [JOK
https://m.edso0.ru/863e95
70

bubmuoreka [JOK
https://m.eds00.ru/863e9c
le

bubmuoreka [JOK
https://m.edso0.ru/863e99
c6

bubmuoreka [JOK
https://m.edso0.ru/863e9d
ad

but6mmorexa [IOK
https://m.edso0.ru/863e9e
do

bu6mmorexa [IOK
https://m.edso0.ru/863e9f
de
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KoanuecTBo yacoB DJIeKTPOHHbIE

Ne Hdara
n/ Tema ypoka Bcecer Ko 0 IIpak ecKk HM3YUYeHH unGposbie
I r HTPOJIBH - HIpaKThd a o0pa3oBaTe/bHbIE
0 ble padoThl  He padoThI pecypeb
MIPUCIIOCOOICHHOC
TH OpraHusma u eé
OTHOCHUTEJILHOTO
XapaxkTepa»
Hampasnenus u bubmmorexa [IOK
8 mnyru 1 https://m.edso0.ru/863e9c
MAaKpO3BOJIFOLIUHA le
9 HeoOpaTtumocts 1
SBOJIIOLINH
Ucrtopus xxu3nu
10 Ha 3emiie u 1
METOBI €€
U3YYCHHUS
l'umoressr bu6mmoreka [IOK
11 npoucxoxnaenus 1 https://m.edsoo.ru/863ea5
KM3HU Ha 3emie a6
PazBuTne xu3uu bu6mmoreka [{OK
12 na3emie mo spam 1 https://m.edsoo.ru/863eab
U TIeproIam be
OCHOBHBIC 3TaITbI
SBOJIIOLIHH
pacTUTEIBLHOTO U
YKUBOTHOT'O MHUDA.
H%ajf;;i:cf{ a bubmuoreka [JOK
13 P - 1 0.5 https://m.edso0.ru/863ea8
«3yuenune be
HCKOITaeMbIX =
OCTaTKOB
pacTeHui U
JKUBOTHBIX B
KOJUTCKITHSIX)
Conpencrias uGmotexa LOK
14 https://m.edsoo.ru/863ead
OpPTaHUYECKOTO 8e
MHupa =
DBOJIOHUS but6mmorexa [IOK
15 uenoeka 1 https://m.edsoo.ru/863eac
(aaTpOTIOTEHE3) 2c
JIBrKymye cuitbl bubnnoreka [JOK
16 (cdhakropsr) 1 https://m.edsoo0.ru/863ead
aHTpOIOreHe3a 44
OcHOBHBIE CTaINHU
17 »Bomonmm 1
YeJI0BeKa

18 Yenoseueckue 1 bubmmoreka [JOK
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KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara
uudgposbie

n/  Temaypoxka  Bcer Kourpoabn IIpakTHueck H3y4YeHH

I

19

20

21

22

23

24

25

o0pa3oBaTtejibHbIE

PE€CYpPChI

pacel 1 https://m.edsoo.ru/863eae
IIPUPOJIHBIE a2

ajanTaluu

YCJIOBCKa

0 ble padoTbl  He padoThl b

Pe3epBHbIil ypoK.
0O0001menue 1Mo
TeMe
«Bo3HukHOBEHHE
Y Pa3BUTHE KU3HU
Ha 3eMIie»

DKOo0rus Kak
HayKa

Cpenpl oouTanus bubnuorexa [JOK
U 3KoJIoThYeckue 1 https://m.edsoo.ru/863eaf
(dakTopbl ec

AOuoTuyeckue
(hakTopBHI.
JlaboparopHas
paborta Ne 3.
«Mopdomoruueck
ue 0COOEHHOCTH
pacTeHui u3
pa3HBIX MECT
oOUTaHUN.
JlaGopatopHas
pabota Ne 4.
«Bnusaue cera
Ha POCT |
pa3BuUTHE
YepEeHKOB
KoJIeyca»

bubmuorexa [JOK
1 0.5 https://m.edso0.ru/863eb1
Oe

bu6mmoreka [JOK
1 https://m.edsoo.ru/863eb3
48

buornueckue
(baxTopsl

DKOJIOTUYECKHUE
XapaKTEPUCTUKH
MOMYJIALUH.
[TpakTnueckas
pabota Ne 2
«IToncuér
INIOTHOCTH
OIS
pa3HbIX BUIOB
pacTeHuin»

Coo0mrecTBa bu6mmoreka [{OK
OpPraHU3MOB — https://m.edso0.ru/863eb4
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KoanuecTBo yacoB DJIeKTPOHHbIE

Ne Hdara
/" Temaypoka  Bcer Koutpoann IIpakTnyeck H3y4YeHH i ppopbie
l:l P p a o0pa3oBaTe/bHbIE
0 ble padoTbl  He padoThl pecypeb
OHOLIEHO3 6a
DKOJIOTUYECKHUE bu6mmoreka [JOK
26 cucrembl 1 https://m.edso0.ru/863eb4
(3KOCHCTEMBI) 6a
OCHOBHBIE
MOKa3aTeNH
%i%?;:lfilgkne bubmuorexka [JOK
27 1 https://m.edso0.ru/863eb5
MAPaMUJIBI.
N fa
CaoiicTBa =
9KOCHCTEM.
Cykueccust
8 [IpuponHsie 1
9KOCHCTEMBI
29 AHTpOTIOT€HHBIE 1
9KOCHCTEMBI
buochepa — bubmmorexa [IOK
30 rnoGasbHas 1 https://m.edsoo.ru/863ebb
JKOCUCTEMA 3eMIU be
3aKOHOMEPHOCTH bubnuorexa [JOK
31 cymecrBoBanust 1 https://m.edsoo.ru/863ehd
ouocdepsr 16
32 YenoBeuecTBO B
ouochepe 3emnn
CocymiecTBoBaHuE bubnunoreka [JOK
33 mpupos u 1 https://m.edsoo.ru/863eba
YEIIOBEYECTBA le

Pe3epBHbIii ypOK.
O00011eHNE TEMBI
34 «CoobmectBam 1
JKOJIOTHYECKHUE
CHCTEMBD»
OBIIEE
KOJIMYECTBO
YACOB I10O
ITPOI'PAMME

34 0 2.5
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